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HUURQHRXV�%HDP�SURILOH�FRUUHFWLRQ�SDUDPHWHUV��7KHVH�SDUDPHWHUV�DIIHFW�WKH�GRVH�FDOFXODWHG�LQ�FRUQHUV
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7�����0LFUR�IOH[�'ULYH�7UHDGPLOO��SRZHUHG�3URGXFW�8VDJH��3RZHUHG�H[HUFLVH�HTXLSPHQW�FRQVLVW�RI
SRZHUHG�GHYLFHV�LQWHQGHG�IRU�PHGLFDO�SXUSRVHV��VXFK�DV�WR�UHGHYHORS�PXVFOHV�RU�UHVWRUH�PRWLRQ�WR
MRLQWV�RU�IRU�XVH�DV�DQ�DGMXQFW�WUHDWPHQW�IRU�REHVLW\��6SHFLILFDOO\�WKH�7����7UHDGPLOO�LV�LQWHQGHG�IRU�XVH
LQ�([HUFLVH�7HVWLQJ��IDFLOLWDWLQJ�DFFXUDWH�EORRG�SUHVVXUH�PHDVXUHPHQWV�DQG�H[HUFLVH�WHVWLQJ�ZLWKLQ
VSHHG�UDQJH�RI��������PLOHV�SHU�KRXU��
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�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$�SHUIRUPDQFH�LVVXH�ZLWK�FXVWRPHU�RZQHG�VSDUH�SDUWV��7�����0LFURIOH[�GULYH��������������RU
��������������ZDV�QRW�DGGUHVVHG�ZLWK�D�SUHYLRXV�VDIHW\�FRUUHFWLRQ��,I�WKHVH�SDUWV�ZHUH�LQVWDOOHG�IURP
FXVWRPHU�RZQHG�VWRFN�RQ�WKH�7�����7UHDGPLOO��XQFRQWUROOHG�ZDONLQJ�EHOW�PRWLRQ�GXULQJ�D�VWUHVV
H[HUFLVH�WHVW�FRXOG�RFFXU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV�8OWUDVRXQG�	�3ULPDU\�&DUH�'LDJQRVWLFV��//��0LOZDXNHH��:,��RQ����������
9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������GHYLFHV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7DQGHP�'LDEHWHV�&DUH�W�VOLP�*��,QVXOLQ
3XPS��&O�,,
&RPSDQ\�7DQGHP�'LDEHWHV�&DUH�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
W�VOLP�*��,QVXOLQ�3XPS�ZLWK�'H[FRP�*��3ODWLQXP�&*0�6RIWZDUH�YHUVLRQ�����������)LUPZDUH�YHUVLRQ�
��������)LUPZDUH��)XHO�*DXJH��%LQDU\�5HY�%�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�IXHO�JDXJH��WKH�FRPSRQHQW�WKDW�UHDGV�DQG�UHSRUWV�WKH�EDWWHU\�SDUDPHWHUV�WR�WKH�SXPS��FRXOG
SURYLGH�LQDFFXUDWH�UHDGLQJV��ZKLFK�SUHVHQW�WR�WKH�XVHU�LQ�RQH�RI�WZR�ZD\V��$��E\�WULJJHULQJ�D
0DOIXQFWLRQ���$ODUP��RU�%��E\�WULJJHULQJ�D�VXFFHVVLRQ�RI�QRWLILFDWLRQV�SULRU�WR�WKH�SXPS�VKXWWLQJ�RII�
LQFOXGLQJ�$OHUW����%DWWHU\�/RZ���$OHUW����%DWWHU\�9HU\�/RZ��DQG�$ODUP�����%DWWHU\�9HU\�/RZ���7KH�DODUPV
LQ�ERWK�VFHQDULRV�QRWLI\�WKH�XVHU�WKDW�WKH�SXPS�KDV�VWRSSHG�GHOLYHULQJ�LQVXOLQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7DQGHP�'LDEHWHV�&DUH�,QF���6DQ�'LHJR��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
8�6��&RQVLJQHHV��,1��$=��87��7;��1<��1-��0'��01��,/��&2��$/��:,��&$��3$��2+��25��06��)/��10��,'�
19��.<��9$��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3URWHXV������&O�,,
&RPSDQ\�,RQ�%HDP�$SSOLFDWLRQV�6�$���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3URWHXV������9HUVLRQ�376����������DQG�376��������3URGXFW�8VDJH��$�GHYLFH�GHVLJQHG�WR�SURGXFH�DQG
GHOLYHU�D�SURWRQ�EHDP�IRU�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�ORFDOL]HG�WXPRUV�DQG�RWKHU�FRQGLWLRQV
VXVFHSWLEOH�WR�WUHDWPHQW�E\�UDGLDWLRQ�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RUUHFWLRQ�YHFWRU�FRQILUPDWLRQ�PHVVDJH�LV�ORVW�LI�DFFHVV�SRLQW�LV�FKDQJHG�DIWHU�VHQGLQJ�WKH�FRUUHFWLRQ
YHFWRU��$V�D�UHVXOW��WKH�SDWLHQW�ZLOO�EH�WUHDWHG�LQ�WKH�VHWXS�SRVLWLRQ�RU�WUHDWPHQW�SRVLWLRQ�LQVWHDG�RI�WKH
FRUUHFWHG�SRVLWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,RQ�%HDP�$SSOLFDWLRQV�6�$��/RXYDLQ�/D�1HXYH����RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�)/�DQG�WKH�FRXQWULHV�RI�6ZHGHQ��7KH�1HWKHUODQGV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5HOLDQFH������&DUW�	�8WHQVLO�:DVKHU�'LVLQIHF
&O�,,
&RPSDQ\�6WHULV�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5HOLDQFH������&DUW�DQG�8WHQVLO�:DVKHU�'LVLQIHFWRU��):�������):�������):��6����3URGXFW�8VDJH�
7KH�5HOLDQFH������&DUW�DQG�8WHQVLO�:DVKHU�'LVLQIHFWRU�LV�LQWHQGHG�IRU�XVH�LQ�WKH�FOHDQLQJ�DQG�ORZ�OHYHO
GLVLQIHFWLRQ�RI�EHGSDQV�DQG�XULQDOV��EDVLQV��FDUWV��EHGV��WKHDWUH�VKRHV�DQG�RWKHU�PLVFHOODQHRXV
UHXVDEOH�LWHPV�XVHG�LQ�WKH�FDUH�RI�SDWLHQWV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�ILUP�KDV�EHFRPH�DZDUH�WKDW�WKH�5HOLDQFH������&DUW�DQG�8WHQVLO�:DVKHU�'LVLQIHFWRU�V�&KHPLFDO
/RZ�/HYHO�DODUP��LQWHQGHG�WR�SUHYHQW�WKH�XVHU�IURP�LQLWLDWLQJ�D�F\FOH�ZKHQ�D�ORZ�FKHPLFDO�OHYHO�VLWXDWLRQ
RFFXUV��GRHV�QRW�RSHUDWH�DV�LQWHQGHG��&XUUHQWO\��LI�D�ORZ�FKHPLFDO�OHYHO�VLWXDWLRQ�RFFXUV��WKH�DODUP�ZLOO
RQO\�EH�JHQHUDWHG�DW�WKH�XQLW�V�QH[W�SRZHU�XS�RU�ZKHQ�DFFHVVLQJ�VHUYLFH�PRGH��7KH�IDLOXUH�RI�WKH
5HOLDQFH������WR�LGHQWLI\�WKDW�WKH�FKHPLFDOV�XVHG�IRU�FOHDQLQJ�DUH�ORZ�RU�HPSW\�FRXOG�UHVXOW�LQ�EHGSDQV
DQG�XULQDOV��EDVLQV��FDVH�FDUWV��EHGV��WKHDWHU�VKRHV�DQG�RWKHU�PLVFHOODQHRXV�UHXVDEOH�SDWLHQW�FDUH
LWHPV�QRW�EHLQJ�SURSHUO\�FOHDQHG�EHIRUH�GLVLQIHFWLRQ�RU�UHXVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WHULV�&RUSRUDWLRQ��0HQWRU��2+��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�0LQL0HG�3DUDGLJP�9HD�,QVXOLQ
3XPS��&O�,,
&RPSDQ\�0HGWURQLF�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HGWURQLF�0LQL0HG�3DUDGLJP�9HD�,QVXOLQ�3XPS�3URGXFW�&DWDORJ�1XPEHU��007������007����
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0HGWURQLF�QRWLILHG�FXVWRPHUV�XVHUV�RI�0LQL0HG��3DUDGLJP��9HR��LQVXOLQ�SXPS�WKDW�WKH�SXPS�KDV�DQ
HUURU�WKDW�LPSDFWV�WKH�$UDELF�ODQJXDJH�WUDQVODWLRQ�7KLV�WUDQVODWLRQ�HUURU�RFFXUV�LQ�WKH�3UHGLFWLYH�$OHUWV
VHWWLQJ�VFUHHQ��ZKLFK�DOORZV�XVHU�WR�SURJUDP�DOHUWV�WKDW�ZLOO�VRXQG�LI�XVHUV�DUH�SUHGLFWHG�WR�UHDFK�WKHLU
SUH�VHW�ORZ�RU�KLJK�VHQVRU�JOXFRVH�YDOXHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���1RUWKULGJH��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\��QR�86��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������*(�+HDOWKFDUH�&$5(6&$3(�0RQLWRU�%�����&O
,,
&RPSDQ\�*(�+HDOWKFDUH�)LQODQG�2\��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
*(�+HDOWKFDUH�&$5(6&$3(�0RQLWRU�%���
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
:KHQ�PXOWLSOH�&$5(6&$3(�0RQLWRU�%����XQLWV�DUH�FRQQHFWHG�WR�WKH�VDPH�QHWZRUN�DQG�D�QHWZRUN
RYHUORDG�RFFXUV�IRU�D�SURORQJHG�WLPH��WKH�PRQLWRUV�PD\�VLPXOWDQHRXVO\�UHVWDUW�DV�GHVLJQHG��7KH
PRQLWRU�UHVWDUW�ZLOO�QRW�EH�FRPSOHWHG�XQWLO�WKH�QHWZRUN�LVVXH�KDV�EHHQ�FRUUHFWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH�)LQODQG�2\��+HOVLQNL��)LQODQG�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HHJR��0DWHULDO�QR������������&O
,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HHJR��0DWHULDO�QR����������
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�03��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�03��0DWHULDO�QR�������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
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DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�IORRU�01��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�IORRU�01��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�IORRU��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�IORRU��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�FHLOLQJ��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�FHLOLQJ��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�ELSODQH�01��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�ELSODQH�01��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�]HH�ELSODQH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�]HH�ELSODQH��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
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�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�4�]HQ�IORRU��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�4�]HQ�IORRU��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�4�]HHJR��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�4�]HHJR��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�4�]HQ�ELSODQH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�4�]HQ�ELSODQH��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�4�FHLOLQJ��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�4�FHLOLQJ��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�$UWLV�4�ELSODQH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$UWLV�4�ELSODQH��0DWHULDO�QR������������IRU�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF
SURFHGXUHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$IWHU�WKH�/DUJH�'LVSOD\�UHWXUQV�IURP�SRZHU�VDYH�PRGH��LW�PD\�QRW�VKRZ�DQ�LPDJH��DQG�VWD\�EODFN
ZLWKRXW�VKRZLQJ�DQ�HUURU�PHVVDJH�DOWKRXJK�;�UD\�LV�VWLOO�SRVVLEOH��7KH�SUREOHP�GRHV�QRW�RFFXU�GXULQJ
DQ�RQJRLQJ�SURFHGXUH��,I�WKH�SUREOHP�RFFXUV��WKH�V\VWHP�FDQQRW�EH�RSHUDWHG�QRUPDOO\��,W�PD\�EH
QHFHVVDU\�WR�FDQFHO�RU�UHVWDUW�WKH�WUHDWPHQW�RU�WUDQVIHU�WKH�SDWLHQW�WR�DQ�DOWHUQDWH�RU�DQRWKHU
V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5D\6WDWLRQ�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�6\V�
&O�,,
&RPSDQ\��5$<6($5&+�/$%25$725,(6�$%��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5D\6WDWLRQ�5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP���������������������3URGXFW�8VDJH��8VDJH�
5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\��7KH
WUHDWPHQW�SODQV�SURYLGH�WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH�GLVWULEXWLRQV�H[SHFWHG
GXULQJ�WKH�SURSRVHG�WUHDWPHQW��DQG�PD\�EH�XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�DIWHU�UHYLHZ�DQG�DSSURYDO�E\
WKH�LQWHQGHG�XVHU
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�GRVH�FDOFXODWLRQ�DFFXUDF\�PD\�LQ�VRPH�VLWXDWLRQV�EH�OHVV�WKDQ�H[SHFWHG��7KH�XVHU�PXVW�EH�DZDUH
LQ�RUGHU�WR�DYRLG�LQFRUUHFW�GRVH�FDOFXODWLRQV�GXULQJ�WUHDWPHQW�SODQQLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3URWHXV�3OXV�DQG�3URWHXV�21(��&O�,,
&RPSDQ\��,RQ�%HDP�$SSOLFDWLRQV�6�$��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7KH�3URWRQ�7KHUDS\�6\VWHP���3URWHXV������EUDQG�QDPHV��3URWHXV�3OXV�DQG�3URWHXV�21(��3URWHXV�����
%HDP�0DQDJHPHQW�6\VWHP��3%6�
�5HFDOO�1XPEHU��=�����������S!
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5($621�EU!
7%$�LV�FRQGXFWLQJ�D�YROXQWDU\�UHFDOO�WR�DGGUHVV�D�376��3URWRQ�7KHUDS\�6\VWHP��VRIWZDUH�LVVXH�DQG�WR
UHGXFH�WKH�ULVN�UHODWHG�WR�WKLV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,RQ�%HDP�$SSOLFDWLRQV�6�$����/RXYDLQ�/D�1HXYH��%HOJLXP�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
.RUHD�DQG�-DFNVRQYLOOH��)/���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3HUVHXV�$����$QHVWKHVLD�0DFKLQH��&O�,,
&RPSDQ\'UDHJHU�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3HUVHXV�$����$QHVWKHVLD�0DFKLQH��&DW��QR��0.�����3URGXFW�93URGXFW�8VDJH�,QWHQGHG�IRU�XVH�LQ
DQHVWKHWL]LQJ�DGXOWV��FKLOGUHQ��DQG�QHRQDWHV�DQG�FDQ�EH�XVHG�IRU�DXWRPDWLF�DQG�PDQXDO�YHQWLODWLRQ�
SUHVVXUHVXSSRUWHG�VSRQWDQHRXV�EUHDWKLQJ��DQG�VSRQWDQHRXV�EUHDWKLQJ��3HUVHXV�LV�HTXLSSHG�ZLWK
DLUZD\�PRQLWRULQJ��JDV�PHDVXUHPHQW�DQG�GHYLFH�PRQLWRULQJ�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�'UDHJHU�DQHVWKHVLD�GHYLFH�PD\�EH�DEOH�WR�GRVH������1�2��,Q�WKH�HYHQW�RI�D�IDXOW��WKH�6�25&
PRGXOH�ZRXOG�QRW�SUHYHQW�VHWWLQJ�DQ�1�2�IORZ�WKDW�ZRXOG�UHVXOW�LQ�D�K\SR[LF�PL[WXUH�IURP�EHLQJ�GRVHG
WR�WKH�SDWLHQW��3RWHQWLDO�DGYHUVH�RXWFRPHV�LQFOXGH�GHDWK�RI�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG�3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$SROOR�$QHVWKHVLD�0DFKLQH��&O�,,
&RPSDQ\'UDHJHU�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$SROOR�$QHVWKHVLD�0DFKLQH��&DW��QR���������3URGXFW�8VDJH�,QGLFDWHG�DV�D�FRQWLQXRXV�IORZ�DQHVWKHVLD
V\VWHP��7KH�$SROOR�PD\�EH�XVHG�IRU�PDQXDOO\�DVVLVWHG�RU�DXWRPDWLF�YHQWLODWLRQ��GHOLYHU\�RI�JDVHV�DQG
DQHVWKHWLF�YDSRU��DQG�PRQLWRULQJ�RI�R[\JHQ�DQG�&2��FRQFHQWUDWLRQ��EUHDWKLQJ�SUHVVXUH��UHVSLUDWRU\
YROXPH��DQG�DQHVWKHWLF�DJHQW�FRQFHQWUDWLRQ�DQG�LGHQWLILFDWLRQ�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�'UDHJHU�DQHVWKHVLD�GHYLFH�PD\�EH�DEOH�WR�GRVH������1�2��,Q�WKH�HYHQW�RI�D�IDXOW��WKH�6�25&
PRGXOH�ZRXOG�QRW�SUHYHQW�VHWWLQJ�DQ�1�2�IORZ�WKDW�ZRXOG�UHVXOW�LQ�D�K\SR[LF�PL[WXUH�IURP�EHLQJ�GRVHG
WR�WKH�SDWLHQW��3RWHQWLDO�DGYHUVH�RXWFRPHV�LQFOXGH�GHDWK�RI�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG�3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������)DELXV�*6�05,�$QHVWKHVLD�0DFKLQH��&O�,,
&RPSDQ\'UDHJHU�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)DELXV�*6�05,�$QHVWKHVLD�0DFKLQH��&DW��QR����������3URGXFW�8VDJH��,QKDODWLRQ�DQHVWKHVLD�PDFKLQHV
IRU�XVH�LQ�RSHUDWLQJ��LQGXFWLRQ�DQG�UHFRYHU\�URRPV��7KH\�PD\�EH�XVHG�ZLWK�2���1�2��DQG�$,5�VXSSOLHG
E\�D�PHGLFDO�JDV�SLSHOLQH�V\VWHP�RU�E\�H[WHUQDOO\�PRXQWHG�JDV�F\OLQGHUV��)DELXV�VHULHV�PDFKLQHV�DUH
HTXLSSHG�ZLWK�D�FRPSDFW�EUHDWKLQJ�V\VWHP��SURYLGLQJ�IUHVK�JDV�GHFRXSOLQJ��3((3��DQG�SUHVVXUH
OLPLWDWLRQ��7KH�IROORZLQJ�YHQWLODWLRQ�RSWLRQV�DUH�DYDLODEOH��9ROXPH�&RQWUROOHG�9HQWLODWLRQ�3UHVVXUH
&RQWUROOHG�9HQWLODWLRQ�3UHVVXUH�6XSSRUW��2SWLRQDO��6,09�36��2SWLRQDO��0DQXDO�9HQWLODWLRQ�6SRQWDQHRXV
%UHDWKLQJ�)DELXV�VHULHV�DQHVWKHVLD�PDFKLQHV�DUH�HTXLSSHG�ZLWK�DQ�HOHFWULFDOO\�GULYHQ�DQG�HOHFWURQLFDOO\
FRQWUROOHG�YHQWLODWRU�DQG�PRQLWRUV�IRU�DLUZD\�SUHVVXUH��3���YROXPH��9���DQG�LQVSLUDWRU\�R[\JHQ
FRQFHQWUDWLRQ��)L2����$V�SHU�,(&�������������$QHVWKHWLF�:RUNVWDWLRQV�DQG�WKHLU�0RGXOHV�3DUWLFXODU
5HTXLUHPHQWV���DGGLWLRQDO�PRQLWRULQJ�RI�WKH�FRQFHQWUDWLRQV�RI�&2��DQG�DQHVWKHWLF�DJHQW�LV�UHTXLUHG
ZKHQ�WKH�PDFKLQH�LV�LQ�XVH
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�'UDHJHU�DQHVWKHVLD�GHYLFH�PD\�EH�DEOH�WR�GRVH������1�2��,Q�WKH�HYHQW�RI�D�IDXOW��WKH�6�25&
PRGXOH�ZRXOG�QRW�SUHYHQW�VHWWLQJ�DQ�1�2�IORZ�WKDW�ZRXOG�UHVXOW�LQ�D�K\SR[LF�PL[WXUH�IURP�EHLQJ�GRVHG
WR�WKH�SDWLHQW��3RWHQWLDO�DGYHUVH�RXWFRPHV�LQFOXGH�GHDWK�RI�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG�3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)DELXV�*6�7LUR�$QHVWKHVLD�0DFKLQH��&O�,,
&RPSDQ\'UDHJHU�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)DELXV�*6�7LUR�$QHVWKHVLD�0DFKLQH��&DW��QR����������3URGXFW�8VDJH��,QKDODWLRQ�DQHVWKHVLD�PDFKLQHV
IRU�XVH�LQ�RSHUDWLQJ��LQGXFWLRQ�DQG�UHFRYHU\�URRPV��7KH\�PD\�EH�XVHG�ZLWK�2���1�2��DQG�$,5�VXSSOLHG
E\�D�PHGLFDO�JDV�SLSHOLQH�V\VWHP�RU�E\�H[WHUQDOO\�PRXQWHG�JDV�F\OLQGHUV��)DELXV�VHULHV�PDFKLQHV�DUH
HTXLSSHG�ZLWK�D�FRPSDFW�EUHDWKLQJ�V\VWHP��SURYLGLQJ�IUHVK�JDV�GHFRXSOLQJ��3((3��DQG�SUHVVXUH
OLPLWDWLRQ��7KH�IROORZLQJ�YHQWLODWLRQ�RSWLRQV�DUH�DYDLODEOH��9ROXPH�&RQWUROOHG�9HQWLODWLRQ�3UHVVXUH
&RQWUROOHG�9HQWLODWLRQ�3UHVVXUH�6XSSRUW��2SWLRQDO��6,09�36��2SWLRQDO��0DQXDO�9HQWLODWLRQ�6SRQWDQHRXV
%UHDWKLQJ�)DELXV�VHULHV�DQHVWKHVLD�PDFKLQHV�DUH�HTXLSSHG�ZLWK�DQ�HOHFWULFDOO\�GULYHQ�DQG�HOHFWURQLFDOO\
FRQWUROOHG�YHQWLODWRU�DQG�PRQLWRUV�IRU�DLUZD\�SUHVVXUH��3���YROXPH��9���DQG�LQVSLUDWRU\�R[\JHQ
FRQFHQWUDWLRQ��)L2����$V�SHU�,(&�������������$QHVWKHWLF�:RUNVWDWLRQV�DQG�WKHLU�0RGXOHV�3DUWLFXODU
5HTXLUHPHQWV���DGGLWLRQDO�PRQLWRULQJ�RI�WKH�FRQFHQWUDWLRQV�RI�&2��DQG�DQHVWKHWLF�DJHQW�LV�UHTXLUHG
ZKHQ�WKH�PDFKLQH�LV�LQ�XVH
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�'UDHJHU�DQHVWKHVLD�GHYLFH�PD\�EH�DEOH�WR�GRVH������1�2��,Q�WKH�HYHQW�RI�D�IDXOW��WKH�6�25&
PRGXOH�ZRXOG�QRW�SUHYHQW�VHWWLQJ�DQ�1�2�IORZ�WKDW�ZRXOG�UHVXOW�LQ�D�K\SR[LF�PL[WXUH�IURP�EHLQJ�GRVHG
WR�WKH�SDWLHQW��3RWHQWLDO�DGYHUVH�RXWFRPHV�LQFOXGH�GHDWK�RI�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG�3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
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',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)DELXV�*6�3UHPLXP�$QHVWKHVLD�0DFKLQH��&O
,,
&RPSDQ\'UDHJHU�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)DELXV�*6�3UHPLXP�$QHVWKHVLD�0DFKLQH��&DW��QR����������3URGXFW�8VDJH��,QKDODWLRQ�DQHVWKHVLD
PDFKLQHV�IRU�XVH�LQ�RSHUDWLQJ��LQGXFWLRQ�DQG�UHFRYHU\�URRPV��7KH\�PD\�EH�XVHG�ZLWK�2���1�2��DQG
$,5�VXSSOLHG�E\�D�PHGLFDO�JDV�SLSHOLQH�V\VWHP�RU�E\�H[WHUQDOO\�PRXQWHG�JDV�F\OLQGHUV��)DELXV�VHULHV
PDFKLQHV�DUH�HTXLSSHG�ZLWK�D�FRPSDFW�EUHDWKLQJ�V\VWHP��SURYLGLQJ�IUHVK�JDV�GHFRXSOLQJ��3((3��DQG
SUHVVXUH�OLPLWDWLRQ��7KH�IROORZLQJ�YHQWLODWLRQ�RSWLRQV�DUH�DYDLODEOH��9ROXPH�&RQWUROOHG�9HQWLODWLRQ
3UHVVXUH�&RQWUROOHG�9HQWLODWLRQ�3UHVVXUH�6XSSRUW��2SWLRQDO��6,09�36��2SWLRQDO��0DQXDO�9HQWLODWLRQ
6SRQWDQHRXV�%UHDWKLQJ�)DELXV�VHULHV�DQHVWKHVLD�PDFKLQHV�DUH�HTXLSSHG�ZLWK�DQ�HOHFWULFDOO\�GULYHQ�DQG
HOHFWURQLFDOO\�FRQWUROOHG�YHQWLODWRU�DQG�PRQLWRUV�IRU�DLUZD\�SUHVVXUH��3���YROXPH��9���DQG�LQVSLUDWRU\
R[\JHQ�FRQFHQWUDWLRQ��)L2����$V�SHU�,(&�������������$QHVWKHWLF�:RUNVWDWLRQV�DQG�WKHLU
0RGXOHV�3DUWLFXODU�5HTXLUHPHQWV���DGGLWLRQDO�PRQLWRULQJ�RI�WKH�FRQFHQWUDWLRQV�RI�&2��DQG�DQHVWKHWLF
DJHQW�LV�UHTXLUHG�ZKHQ�WKH�PDFKLQH�LV�LQ�XVH
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�'UDHJHU�DQHVWKHVLD�GHYLFH�PD\�EH�DEOH�WR�GRVH������1�2��,Q�WKH�HYHQW�RI�D�IDXOW��WKH�6�25&
PRGXOH�ZRXOG�QRW�SUHYHQW�VHWWLQJ�DQ�1�2�IORZ�WKDW�ZRXOG�UHVXOW�LQ�D�K\SR[LF�PL[WXUH�IURP�EHLQJ�GRVHG
WR�WKH�SDWLHQW��3RWHQWLDO�DGYHUVH�RXWFRPHV�LQFOXGH�GHDWK�RI�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG�3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&$5(6&$3(�5����YHQWLODWRUV�&O�,,
&RPSDQ\�'DWH[�2KPHGD��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&$5(6&$3(�5����YHQWLODWRUV�ZLWK�VRIWZDUH�YHUVLRQ���63���3URGXFW�8VDJH��7KH�&$5(6&$3(�5���
YHQWLODWRU�LV�GHVLJQHG�WR�SURYLGH�PHFKDQLFDO�YHQWLODWLRQ�RU�VXSSRUW�WR�QHRQDWDO��SHGLDWULF��DQG�DGXOW
SDWLHQWV�ZHLJKLQJ������NJ�DQG�DERYH��7KH�&$5(6&$3(�5����YHQWLODWRU�LV�D�PLFURSURFHVVRU�EDVHG�
HOHFWURQLFDOO\�FRQWUROOHG��SQHXPDWLFDOO\�GULYHQ�YHQWLODWRU�WKDW�LQFOXGHV�LQWHJUDWHG�PRQLWRULQJ�RI�)L2��
DLUZD\�SUHVVXUH��IORZ��DQG�YROXPH��$GGLWLRQDO�UHVSLUDWRU\�JDV�PRQLWRULQJ�FDSDELOLWLHV�DUH�VXSSRUWHG
WKURXJK�WKH�XVH�RI�RSWLRQDO�*(�SDWLHQW�PRQLWRULQJ�PRGXOHV��1RW�DOO�IHDWXUHV�DUH�DYDLODEOH�IRU�DOO�SDWLHQW
W\SHV�RU�SURGXFW�FRQILJXUDWLRQV��7KH�&$5(6&$3(�5����YHQWLODWRU�LV�QRW�D�SXOPRQDU\�IXQFWLRQ
FDOFXODWLRQ�GHYLFH��7KH�V\VWHP�LV�GHVLJQHG�IRU�IDFLOLW\�XVH��LQFOXGLQJ�ZLWKLQ�IDFLOLW\�WUDQVSRUW��DQG�VKRXOG
RQO\�EH�XVHG�XQGHU�WKH�RUGHUV�RI�D�FOLQLFLDQ�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
,VVXHV�LGHQWLILHG�ZLWK�WKH�PRQLWRU�LQFOXGLQJ�XULQH�RXWSXW�PHDVXUHPHQW�HUURUV��WHPSHUDWXUH
PHDVXUHPHQW�HUURUV�DQG�XQGHVLUHG�DODUPV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'DWH[�2KPHGD��,QF��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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�����86�����������286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&ULWL&RUH�$XWRPDWHG�8ULQH�0RQLWRU��&O�,,
&RPSDQ\�&�5��%DUG��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&ULWL&RUH�$XWRPDWHG�8ULQH�2XWSXW�DQG�7HPSHUDWXUH�0RQLWRU
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
,VVXHV�LGHQWLILHG�ZLWK�WKH�PRQLWRU�LQFOXGLQJ�XULQH�RXWSXW�PHDVXUHPHQW�HUURUV��WHPSHUDWXUH
PHDVXUHPHQW�HUURUV�DQG�XQGHVLUHG�DODUPV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&�5��%DUG��,QF��&RYLQJWRQ��*$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&\EHURQLFV�916�7KHUDS\�3URJUDPPHU��&O�,,
&RPSDQ\�&\EHURQLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
916�7KHUDS\�3URJUDPPHU��0RGHO�������Y����6\VWHP
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&HUWDLQ�0RGHO������SURJUDPPLQJ�HYHQWV�FDQ�UHVXOW�LQ�PLVFDOFXODWLRQ�RI�SDUDPHWHUV�VWRUHG�LQ�WKH
0RGHOV����������������DQG�����JHQHUDWRUV��'XULQJ�WKHVH�SURJUDPPLQJ�HYHQWV��WKH�PLVFDOFXODWLRQV�FDQ
OHDG�WR����'HOLYHU\�RI�PRUH�VWLPXODWLRQ�WKDQ�LQWHQGHG��UHVXOWLQJ�LQ�SDLQIXO�VWLPXODWLRQ�RU�RWKHU�FRPPRQ
VLGH�HIIHFWV��0RGHO�����RQO\�����1R�VWLPXODWLRQ�LQ�WKH�FDVH�RI�GHYLFH�GLVDEOHPHQW��%XUVW�:DWFKGRJ
7LPHRXW���UHVXOWLQJ�LQ�QR�WKHUDS\�WR�WKH�SDWLHQW��0RGHO�����RQO\�����'HOLYHU\�RI�OHVV�VWLPXODWLRQ�WKDQ
LQWHQGHG��UHVXOWLQJ�LQ�WKHUDSHXWLF�VHWWLQJV�QRW�EHLQJ�DFKLHYHG�ZLWKLQ�GHYLFH�VSHFLILFDWLRQ��0RGHOV�����
����������RU�������DQG�RU���'HOD\V�RU�DEVHQFH�RI�WKH�����DQG�����EDWWHU\�OLIH�LQGLFDWRUV�GLVSOD\HG�E\
WKH�SURJUDPPLQJ�VRIWZDUH��0RGHOV����������������RU�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&\EHURQLFV��,QF���+RXVWRQ�7;�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
8$/��&$��&2��'(��)/��*$��,'��,/��,1��0(��02��06��1&��1-��1<��3$��71��71��7;��87��:$�DQG�:,�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&HOOD9LVLRQ�'0�6RIWZDUH��&O�,,
&RPSDQ\�&HOOD9LVLRQ�$%���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&HOOD9LVLRQ�'0�6RIWZDUH�YHUVLRQV�������RU�������LQVWDOOHG�RQ�WKH�IROORZLQJ�SURGXFWV��&HOOD9LVLRQ�'0���
'0������'0�����DQG�',����3URGXFW�8VDJH��7KH�GHYLFHV�DUH�DXWRPDWHG�FHOO�ORFDWLQJ�GHYLFHV��7KH
GHYLFHV�DXWRPDWLFDOO\�ORFDWHV�DQG�SUHVHQWV�LPDJHV�RI�EORRG�FHOOV�RQ�SHULSKHUDO�EORRG�VPHDUV��7KH
RSHUDWRU�LGHQWLILHV�DQG�YHULILHV�WKH�VXJJHVWHG�FODVVLILFDWLRQ�RI�HDFK�FHOO�DFFRUGLQJ�WR�W\SH��7KH�GHYLFHV
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DUH�LQWHQGHG�WR�EH�XVHG�E\�VNLOOHG�RSHUDWRUV��WUDLQHG�LQ�WKH�XVH�RI�WKH�GHYLFH�DQG�LQ�UHFRJQLWLRQ�RI�EORRG
FHOOV
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$�VRIWZDUH�PDOIXQFWLRQ�ZDV�IRXQG�ZKHUH�:%&��5%&�DQG�3/7�FRPPHQWV�DGGHG�DIWHU�D�VOLGH�LV�VLJQHG�
DUH�QRW�VHQW�WR�WKH�/,6��7KLV�FDQ�RQO\�RFFXU�ZKHUH�FXVWRPHUV�SURFHVV�PXOWLSOH�VOLGHV�SHU�EORRG
VDPSOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&HOOD9LVLRQ�$%��/XQG��6ZHGHQ�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
,QVWUXPHQWV������6RIWZDUH������86���S!
',675,%87,21�EU!
86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�)/��,/�1<�1&��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RQLDOYLVLRQ�6DILUH�,,��&O�,,
&RPSDQ\�6KLPDG]X�0HGLFDO�6\VWHPV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6RQLDOYLVLRQ�6DILUH�,,��0RGHO����'$5�����I�3URGXFW�8VDJH��7KLV�DQJLRJUDSKLF�[�UD\�V\VWHP�GHYLFH
LQWHQGHG�WR�EH�XVHG�IRU�WKH�UDGLRJUDSK\�LQ�WKH�KRVSLWDO�ZLWK�;�UD\�GHYLFHV��7KLV�GHYLFH�LV�RSHUDWHG�DQG
XVHG�E\�WKH�SK\VLFLDQV�DQG�;�UD\�WHFKQRORJLVW��7KH�REMHFW�RI�WKLV�GHYLFH�LV�WRWDO�SDWLHQW�SRSXODWLRQ�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
:KHQ�VHOHFWLQJ�VHULDO�UDGLRJUDSK\�ZLWK�D�SXOVH�UDWH�RI����ISV��LQFOXGLQJ�VHOHFWLQJ�D�SUHVHW�RU�FKDQJLQJ
WKH�SXOVH�UDWH�XVLQJ�D�WHPSRUDU\�HGLW�IXQFWLRQ��LW�ZDV�REVHUYHG�WKH�LQGLFDWHG��LUUDGLDWLRQ�WLPH��RQ�WKH
;�UD\�*HQHUDWRU�&RQVROH��DV�ZHOO�DV�WKH��LQWHJUDO�GRVH��RQ�WKH�H[WHUQDO�FRQVROH�RI�IOXRURVFRS\��ZHUH
UHVHW�WR����7KHUH�KDV�EHHQ�RQH�UHSRUW�RI�WKLV�HYHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,6KLPDG]X�0HGLFDO�6\VWHPV��7RUUHQFH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�,/��:$��0,��7;��$=��&$��/$��)/��6&��DQG�1-���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$GD37LQVLJKW�VRIWZDUH��&O�,,
&RPSDQ\�,RQ�%HDP�$SSOLFDWLRQV�6�$����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
��&��$GD37LQVLJKW��$IIHFWHG�FRPSRQHQW��$GD37LQVLJKW�VRIWZDUH�3URGXFW�8VDJH����&�LV�XVHG�ZLWK�D
FKDUJHG�SDUWLFOH�RU�SKRWRQ�UDGLDWLRQ�WKHUDS\�V\VWHP�IRU�ORFDOL]DWLRQ�RI�WKH�SDWLHQW�SRVLWLRQ�ZLWK�UHVSHFW�WR
WKH�WKHUDS\�HTXLSPHQW�DQG�WR�SURYLGH�FRUUHFWLRQ�IHHGEDFN�WR�WKH�UDGLDWLRQ�WKHUDS\�V\VWHP�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
,%$�LV�LQLWLDWLQJ�WKLV�UHFDOO�WR�DGGUHVV�DQ�LVVXH�LGHQWLILHG�ZLWK�$GD37LQVLJKW�VRIWZDUH�DQG�WR�UHGXFH�ULVN
UHODWHG�WR�WKLV�SUREOHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,RQ�%HDP�$SSOLFDWLRQV�6�$���/RXYDLQ�/D�1HXYH��%HOJLXP�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV����&���S!
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',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�/$��7;��,WDO\��6ZHGHQ�DQG�)UDQFH��(DFK
FRXQWU\
V�1DWLRQDO�&RPSHWHQW�$XWKRULWLHV�ZHUH�QRWLILHG�RI�WKH�ILUP
V�)LHOG�6DIHW\�1RWLFH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�&HQWULFLW\�8QLYHUVDO�9LHZHU���&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�3URGXFW�8VDJH��8VDJH��&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO
9LHZHU�LV�D�GHYLFH�WKDW�GLVSOD\V�PHGLFDO�LPDJHV��LQFOXGLQJ�PDPPRJUDPV��DQG�GDWD�IURP�YDULRXV
LPDJLQJ�VRXUFHV��,PDJHV�DQG�GDWD�FDQ�EH�YLHZHG��FRPPXQLFDWHG��SURFHVVHG�DQG�GLVSOD\HG�ZLWKLQ�WKH
V\VWHP�RU�DFURVV�FRPSXWHU�QHWZRUNV�DW�GLVWULEXWHG�ORFDWLRQV��/RVV\�FRPSUHVVHG�PDPPRJUDSKLF
LPDJHV�DQG�GLJLWL]HG�ILOP�VFUHHQ�LPDJHV�PXVW�QRW�EH�UHYLHZHG�IRU�SULPDU\�LPDJH�LQWHUSUHWDWLRQV�
0DPPRJUDSKLF�LPDJHV�PD\�RQO\�EH�LQWHUSUHWHG�XVLQJ�DQ�)'$�DSSURYHG�PRQLWRU�WKDW�RIIHUV�DW�OHDVW��
0HJDSL[HO�UHVROXWLRQ�DQG�PHHW�RWKHU�WHFKQLFDO�VSHFLILFDWLRQV�UHYLHZHG�DQG�DFFHSWHG�E\�WKH�)'$�
�5HFDOO�1XPEHU�����=����������
�����������������������������=����������
�S!
5($621�EU!
3RWHQWLDO�WKDW�RQH�RU�PRUH�LPDJH�VHULHV�PD\�EH�PLVVLQJ�IURP�DQ�H[DP�ZLWKRXW�D�XVHU�ZDUQLQJ�GLVSOD\HG
LQ�WKH�9LHZHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��FKLFDJR��,/�%HUJHQ�1RUZD\�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������
��������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������;SHU�)OH[�&DUGLR�3K\VLRPRQLWRULQJ�6\VWHP�
&O�,,
&RPSDQ\�,QYLYR�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
;SHU�)OH[�&DUGLR�3K\VLRPRQLWRULQJ�6\VWHP�7KH�;SHU�)OH[�&DUGLR�SK\VLRPRQLWRULQJ�V\VWHP�LV�XVHG�WR
IDFLOLWDWH�LQYDVLYH�LQYHVWLJDWLRQ�RI�KHDUW�DQG�YDVFXODU��GLVHDVH�ZKHQ�QRQ�LQYDVLYH�LQGLFDWRUV�ZDUUDQW
VXFK�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
:KLOH�LQ�)XOO�'LVFORVXUH�SOD\EDFN��D�XVHU�PD\�LQDGYHUWHQWO\�FORVH�WKH�)XOO�'LVFORVXUH�&RQWURO�:LQGRZ
XVLQJ�WKH�(6&�NH\�IXQFWLRQ��LQVWHDG�RI�SUHVVLQJ�WKH�;�LFRQ�LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKLV�ZLQGRZ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QYLYR�&RUSRUDWLRQ��2UODQGR��)/�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV��86$��DQG���XQLWV��)RUHLJQ���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������'UDHJHU�-DXQGLFH�0HWHU�-0������&ODVV�,
&RPSDQ\�'UDHJHU�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!���
'UDHJHU�-DXQGLFH�0HWHU��-0�����7KH�GHYLFH�LV�LQWHQGHG�IRU�XVH�LQ�KRVSLWDOV��FOLQLFV�RU�GRFWRU�V�RIILFHV
XQGHU�D�SK\VLFLDQ�V�VXSHUYLVLRQ���GLUHFWLRQ�WR�DVVLVW�FOLQLFLDQV�LQ�PRQLWRULQJ�RI�QHZERUQ�LQIDQWV��7KH
GHYLFH�LV�QRW�LQWHQGHG�DV�D�VWDQGDORQH�IRU�GLDJQRVLV�RI�K\SHUELOLUXELQHPLD��,W�LV�WR�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�RWKHU�FOLQLFDO�VLJQV�DQG�ODERUDWRU\�PHDVXUHPHQWV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
8VHUV�KDYH�PLVLQWHUSUHWHG�WKH�GLVSOD\�IRU�RXW�RI�UDQJH�PHDVXUHPHQW�LQGLFDWHG�E\�WKH�EOLQNLQJ�������WR
PHDQ�D�]HUR�PHDVXUHPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO�6\VWHPV��,QF���7HOIRUG��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UDHJHU�-DXQGLFH�0HWHU�-0������&ODVV�,
&RPSDQ\�'UDHJHU�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!���
'UDHJHU�-DXQGLFH�0HWHU�-0�����7KH�GHYLFH�LV�LQWHQGHG�IRU�XVH�LQ�KRVSLWDOV��FOLQLFV�RU�GRFWRU�V�RIILFHV
XQGHU�D�SK\VLFLDQ�V�VXSHUYLVLRQ���GLUHFWLRQ�WR�DVVLVW�FOLQLFLDQV�LQ�PRQLWRULQJ�RI�QHZERUQ�LQIDQWV��7KH
GHYLFH�LV�QRW�LQWHQGHG�DV�D�VWDQGDORQH�IRU�GLDJQRVLV�RI�K\SHUELOLUXELQHPLD��,W�LV�WR�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�RWKHU�FOLQLFDO�VLJQV�DQG�ODERUDWRU\�PHDVXUHPHQWV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
8VHUV�KDYH�PLVLQWHUSUHWHG�WKH�GLVSOD\�IRU�RXW�RI�UDQJH�PHDVXUHPHQW�LQGLFDWHG�E\�WKH�EOLQNLQJ�������WR
PHDQ�D�]HUR�PHDVXUHPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO�6\VWHPV��,QF���7HOIRUG��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������QRUGLF,&(�Y���������&O�,,
&RPSDQ\�1RUGLF1HXUR/DE�$6��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QRUGLF,&(�Y��������QRUGLF,&(�LV�DQ�LPDJH�SURFHVVLQJ�VRIWZDUH�SDFNDJH�WR�EH�XVHG�E\�WUDLQHG
SURIHVVLRQDOV�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�SK\VLFLDQV�DQG�PHGLFDO�WHFKQLFLDQV��7KH�VRIWZDUH�UXQV�RQ�D
VWDQGDUG�RII�WKH�VKHOI�3&�ZRUNVWDWLRQ�DQG�FDQ�EH�XVHG�WR�SHUIRUP�LPDJH�YLHZLQJ��SURFHVVLQJ�DQG
DQDO\VLV�RI�PHGLFDO�LPDJHV��'DWD�DQG�LPDJHV�DUH�DFTXLUHG�WKURXJK�',&20�FRPSOLDQW�LPDJLQJ�GHYLFHV
DQG�PRGDOLWLHV��QRUGLF,&(�SURYLGHV�ERWK�YLHZLQJ�DQG�DQDO\VLV�FDSDELOLWLHV�RI�IXQFWLRQDO�DQG�G\QDPLF
LPDJLQJ�GDWDVHWV�DFTXLUHG�ZLWK�05,�RU�RWKHU�UHOHYDQW�PRGDOLWLHV��LQFOXGLQJ�EORRG�R[\JHQ�OHYHO
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GHSHQGHQW��%2/'��I05,��GLIIXVLRQ�ZHLJKWHG�05,��':,����ILEHU�WUDFNLQJ�DQG�G\QDPLF�DQDO\VLV��
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�EXJ�FDXVHV�%2/'�DFWLYDWLRQ�PDSV�WR�EH�YLVXDOL]HG�DV�RYHUOD\V�ZLWKRXW�WDNLQJ�WKH�FRUHJLVWUDWLRQ
LQWR�DFFRXQW��$Q\�RXWSXW�FUHDWHG�IURP�WKHVH�DFWLYDWLRQ�PDSV�DV�RYHUOD\V�ZLOO�QRW�EH�DGMXVWHG�DFFRUGLQJ
WR�WKH�FRUHJLVWUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RUGLF1HXUR/DE�$6��%HUJHQ�1RUZD\�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����OLFHQVHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������QRUGLF%UDLQ([�����&O�,,
&RPSDQ\�1RUGLF1HXUR/DE�$6��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QRUGLF%UDLQ([�����SURYLGHV�DQDO\VLV�DQG�YLVXDOL]DWLRQ�FDSDELOLWLHV�RI�G\QDPLF�05,�GDWD�RI�WKH�EUDLQ�
SUHVHQWLQJ�WKH�GHULYHG�SURSHUWLHV�DQG�SDUDPHWHUV�LQ�D�FOLQLFDOO\�XVHIXO�FRQWH[W���
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$Q�HUURU�ZDV�GLVFRYHUHG�LQ�WKH�LQWHUSUHWDWLRQ�RI�FHUWDLQ�',&20�KHDGHU�WDJV�WKDW�PD\�OHDG�WR�LQFRUUHFW
RULHQWDWLRQ�ODEHOLQJ��DQG�WKXV�DQG�LQGLUHFW�OHIW�ULJKW��XS�GRZQ�RU�DQWHULRU�SRVWHULRU�IOLSSLQJ�RI�LPDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RUGLF1HXUR/DE�$6��%HUJHQ�1RUZD\�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���OLFHQVHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������QRUGLF%UDLQ([�&O�,,
&RPSDQ\�1RUGLF1HXUR/DE�$6��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QRUGLF%UDLQ(;3URGXFW�8VDJH�QRUGLF%UDLQ([�LV�DQ�LPDJH�SURFHVVLQJ�VRIWZDUH�SDFNDJH�WR�EH�XVHG�E\
WUDLQHG�SURIHVVLRQDOV�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�SK\VLFLDQV�DQG�PHGLFDO�WHFKQLFLDQV��7KH�VRIWZDUH�UXQV
RQ�D�VWDQGDUG�RII�WKH�VKHOI�3&�ZRUNVWDWLRQ�DQG�FDQ�EH�XVHG�WR�SHUIRUP�LPDJH�YLHZLQJ��SURFHVVLQJ�DQG
DQDO\VLV�RI�PHGLFDO�LPDJHV��
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KHUH�LV�DQ�HUURU�UHODWHG�WR�WKH�UHODWLYH�JHRPHWU\�EHWZHHQ�ILEHU�WUDFWV�LQ�D�ILEHU�JURXS�DQG�LPDJHV��7KH
HUURU�RFFXUV�LQ�WKH�IROORZLQJ�VLWXDWLRQV��$�JURXS�RI�ILEHUV�KDV�EHHQ�VHOHFWHG�XVLQJ�WKH�92,�IXQFWLRQDOLW\
DQG�SXW�LQWR�D�ILEHU�JURXS��7KLV�LV�GRQH�ZLWK�LPDJHV�VHULHV�$�YLVXDOL]HG�LQ�WKH��'�YLHZHU��7KHQ�D�QHZ
LPDJHV�VHULHV�%�LV�YLVXDOL]HG�LQ�WKH��'�YLHZHU��,I�LPDJH�VHULHV�$�DQG�%�KDYH�WKH�VDPH�JHRPHWULFDO
UHVROXWLRQ��SL[HO�VL]HV�DQG�VOLFH�GLVWDQFHV���WKH�FRUHJLVWUDWLRQ�PDWUL[�WDNLQJ�$�WR�%�ZLOO�QRW�EH�DSSOLHG�WR
WKH�ILEHU�JURXS��DQG�WKHUHIRUH�WKH�ILEHU�JURXS�ZLOO�LQ�JHQHUDO�QRW�EH�SRVLWLRQHG�FRUUHFWO\�RQ�%�LQ�WKH��'
YLHZHU��)XUWKHUPRUH��LI�WKH�ILEHU�JURXS�LV�H[SRUWHG�DV�D�QHZ�LPDJH�VHULHV�WKH�ILEHUV�FRXOG�EH�PLVSODFHG�
DQG�VLPLODUO\�LI�WKH�ILEHUV�DUH�YLVXDOL]HG�LQ�WKH�035�RQ�%��WKH�SRVLWLRQLQJ�ZLOO�QRW�EH�FRUUHFW��7KH
PLVDOLJQPHQW�ZLOO�EH�HTXDO�WR�WKH�URWDWLRQV�WUDQVODWLRQV�QHFHVVDU\�WR�DOLJQ�$�ZLWK�%��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RUGLF1HXUR/DE�$6��%HUJHQ�1RUZD\�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���OLFHQVHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�JR�1RZ�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�*R�1RZ��0DWHULDO�1XPEHU����������7KHUH�LV�D�SRWHQWLDO�IRU�D�VRIWZDUH�LVVXH�WKDW�PD\
FDXVH�WKH�QHHG�IRU�QHFHVVDU\�SDWLHQW�UHVFDQV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�D�VRIWZDUH�LVVXH�WKDW�PD\�FDXVH�WKH�QHHG�IRU�QHFHVVDU\�SDWLHQW�UHVFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�*R�8S�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�*R�8S��0DWHULDO�1XPEHU����������7KHUH�LV�D�SRWHQWLDO�IRU�D�VRIWZDUH�LVVXH�WKDW�PD\�FDXVH
WKH�QHHG�IRU�QHFHVVDU\�SDWLHQW�UHVFDQV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�D�VRIWZDUH�LVVXH�WKDW�PD\�FDXVH�WKH�QHHG�IRU�QHFHVVDU\�SDWLHQW�UHVFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������QRUGLF,&(��������LPDJH�SURFHVVLQJ�VRIWZDUH��
&O�,,
&RPSDQ\�1RUGLF1HXUR/DE�$6��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QRUGLF,&(��������,PDJH�SURFHVVLQJ�VRIWZDUH�SDFNDJH�XVHG�E\�WUDLQHG�SURIHVVLRQDOV��LQFOXGLQJ
SK\VLFLDQV�DQG�PHGLFDO�WHFKQLFLDQV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$Q�HUURU�ZDV�GLVFRYHUHG�LQ�WKH�LQWHUSUHWDWLRQ�RI�FHUWDLQ�',&20�KHDGHU�WDJV�WKDW�PD\�OHDG�WR�LQFRUUHFW
RULHQWDWLRQ�ODEHOLQJ��DQG�WKXV�DQG�LQGLUHFW�OHIW�ULJKW��XS�GRZQ�RU�DQWHULRU�SRVWHULRU�IOLSSLQJ�RI�LPDJHV��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
1RUGLF1HXUR/DE�$6��%HUJHQ�1RUZD\�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���OLFHQVHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������QRUGLF7XPRU([������&O�,,
&RPSDQ\�1RUGLF1HXUR/DE�$6��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QRUGLF7XPRU([����QRUGLF7XPRU([�LV�DQ�LPDJH�SURFHVVLQJ�VRIWZDUH�SDFNDJH�WR�EH�XVHG�E\�WUDLQHG
SURIHVVLRQDOV�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�SK\VLFLDQV�DQG�PHGLFDO�WHFKQLFLDQV��7KH�VRIWZDUH�UXQV�RQ�D
VWDQGDUG�RII�WKH�VKHOI�3&�ZRUNVWDWLRQ�DQG�FDQ�EH�XVHG�WR�SHUIRUP�LPDJH�YLHZLQJ��SURFHVVLQJ�DQG
DQDO\VLV�RI�PHGLFDO�LPDJHV
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
$Q�HUURU�ZDV�GLVFRYHUHG�LQ�WKH�LQWHUSUHWDWLRQ�RI�FHUWDLQ�',&20�KHDGHU�WDJV�WKDW�PD\�OHDG�WR�LQFRUUHFW
RULHQWDWLRQ�ODEHOLQJ��DQG�WKXV�DQG�LQGLUHFW�OHIW�ULJKW��XS�GRZQ�RU�DQWHULRU�SRVWHULRU�IOLSSLQJ�RI�LPDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RUGLF1HXUR/DE�$6��%HUJHQ�1RUZD\�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���OLFHQVHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%LRJUDSK�+RUL]RQ��3(7�&7�6\VWHP�
&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���%LRJUDSK�+RUL]RQ��3(7�&7�6\VWHP�XVLQJ�9-��$��9-��%��9-��$�VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�620$720
)RUFH��0RGHO�����������&RPSXWHG�WRPRJUDSK\�[�UD\�GLDJQRVWLF�V\VWHP
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
3RVVLELOLW\�WKDW�WKH�%LRJUDSK�+RUL]RQ�V\VWHPV�SHUIRUPLQJ�&7�UHWURVSHFWLYH�FDUGLDF�JDWLQJ�RU�3(7
FDUGLDF�JDWLQJ�H[DPLQDWLRQV�PD\�H[SHULHQFH�D�ZDYHIRUP�VDPSOLQJ�LVVXH�FDXVHG�E\�D�ILUPZDUH�FKDQJH
ZLWKLQ�WKH�8QLYHUVDO�3K\VLRORJLFDO�0HDVXUHPHQW�0RGXOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��+RIIPDQ�(VWDWHV��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�3ULVPDIOH[������86�&O�,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
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3ULVPDIOH[������86��7KH�3ULVPDIOH[�&RQWURO�8QLW�LV�LQWHQGHG�IRU����&RQWLQXRXV�5HQDO�5HSODFHPHQW
7KHUDS\��&557��IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV�RU�PRUH�ZLWK�DFXWH�UHQDO�IDLOXUH�DQG�RU�IOXLG
RYHUORDG����7KHUDSHXWLF�3ODVPD�([FKDQJH��73(��WKHUDS\�IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV�RU�PRUH
ZLWK�GLVHDVHV�ZKHUH�UHPRYDO�RI�SODVPD�FRPSRQHQWV�LV�LQGLFDWHG�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
%D[WHU�+HDOWKFDUH�ZLOO�EH�LQVWDOOLQJ�QHZ�ILUPZDUH�RQ�DOO�3ULVPDIOH[�FRQWURO�XQLWV�WR�DGGUHVV�WKH�SRWHQWLDO
IRU�D�VPDOO�QXPEHU�RI�WKHVH�XQLWV�WR�H[KLELW�D�IDLOXUH�PRGH�ZLWK�WKH�SXPS�PRGXOH�HOHFWURQLFV��7KH�IDLOXUH
PRGH�PD\�UHVXOW�LQ�D�9ROWDJH�2XW�RI�5DQJH�PDOIXQFWLRQ�DODUP��ZKLFK�FDXVHV�WKH�GHYLFH�WR�HQWHU�D�VDIH
VWDWH�DQG�EHFRPH�LQRSHUDEOH�XQWLO�LW�LV�VHUYLFHG��%D[WHU�ZLOO�EH�UHOHDVLQJ�QHZ�ILUPZDUH�WKDW�ZLOO�SUHYHQW
WKH�PDOIXQFWLRQ�IURP�RFFXUULQJ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ��'HHUILHOG��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�3ULVPDIOH[���;;�52:�&O�,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3ULVPDIOH[���;;�52:��3URGXFW�&RGH���������7KH�3ULVPDIOH[�&RQWURO�8QLW�LV�LQWHQGHG�IRU����&RQWLQXRXV
5HQDO�5HSODFHPHQW�7KHUDS\��&557��IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV�RU�PRUH�ZLWK�DFXWH�UHQDO�IDLOXUH
DQG�RU�IOXLG�RYHUORDG����7KHUDSHXWLF�3ODVPD�([FKDQJH��73(��WKHUDS\�IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV
RU�PRUH�ZLWK�GLVHDVHV�ZKHUH�UHPRYDO�RI�SODVPD�FRPSRQHQWV�LV�LQGLFDWHG�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
%D[WHU�+HDOWKFDUH�ZLOO�EH�LQVWDOOLQJ�QHZ�ILUPZDUH�RQ�DOO�3ULVPDIOH[�FRQWURO�XQLWV�WR�DGGUHVV�WKH�SRWHQWLDO
IRU�D�VPDOO�QXPEHU�RI�WKHVH�XQLWV�WR�H[KLELW�D�IDLOXUH�PRGH�ZLWK�WKH�SXPS�PRGXOH�HOHFWURQLFV��7KH�IDLOXUH
PRGH�PD\�UHVXOW�LQ�D�9ROWDJH�2XW�RI�5DQJH�PDOIXQFWLRQ�DODUP��ZKLFK�FDXVHV�WKH�GHYLFH�WR�HQWHU�D�VDIH
VWDWH�DQG�EHFRPH�LQRSHUDEOH�XQWLO�LW�LV�VHUYLFHG��%D[WHU�ZLOO�EH�UHOHDVLQJ�QHZ�ILUPZDUH�WKDW�ZLOO�SUHYHQW
WKH�PDOIXQFWLRQ�IURP�RFFXUULQJ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ��'HHUILHOG��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�3ULVPDIOH[�6\VWHP�&O�,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3ULVPDIOH[�6\VWHP��3URGXFW�&RGH��������,QWHQGHG�8VH��7KH�3ULVPDIOH[�&RQWURO�8QLW�LV�LQWHQGHG�IRU���
&RQWLQXRXV�5HQDO�5HSODFHPHQW�7KHUDS\��&557��IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV�RU�PRUH�ZLWK�DFXWH
UHQDO�IDLOXUH�DQG�RU�IOXLG�RYHUORDG����7KHUDSHXWLF�3ODVPD�([FKDQJH��73(��WKHUDS\�IRU�SDWLHQWV�ZHLJKLQJ
���NLORJUDPV�RU�PRUH�ZLWK�GLVHDVHV�ZKHUH�UHPRYDO�RI�SODVPD�FRPSRQHQWV�LV�LQGLFDWHG�
�5HFDOO�1XPEHU��=�����������S!
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5($621�EU!
%D[WHU�+HDOWKFDUH�ZLOO�EH�LQVWDOOLQJ�QHZ�ILUPZDUH�RQ�DOO�3ULVPDIOH[�FRQWURO�XQLWV�WR�DGGUHVV�WKH�SRWHQWLDO
IRU�D�VPDOO�QXPEHU�RI�WKHVH�XQLWV�WR�H[KLELW�D�IDLOXUH�PRGH�ZLWK�WKH�SXPS�PRGXOH�HOHFWURQLFV��7KH�IDLOXUH
PRGH�PD\�UHVXOW�LQ�D�9ROWDJH�2XW�RI�5DQJH�PDOIXQFWLRQ�DODUP��ZKLFK�FDXVHV�WKH�GHYLFH�WR�HQWHU�D�VDIH
VWDWH�DQG�EHFRPH�LQRSHUDEOH�XQWLO�LW�LV�VHUYLFHG��%D[WHU�ZLOO�EH�UHOHDVLQJ�QHZ�ILUPZDUH�WKDW�ZLOO�SUHYHQW
WKH�PDOIXQFWLRQ�IURP�RFFXUULQJ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ��'HHUILHOG��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�)RUFH�&7�GLDJQRVWLF
V\VWHP�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�)RUFH��0RGHO�����������&RPSXWHG�WRPRJUDSK\�[�UD\�GLDJQRVWLF�V\VWHP
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�ULVN�RI�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�GXH�WR�D�VRIWZDUH�LVVXH�IRXQG�LQ�WKH�&$5(
'RVH�'�DOJRULWKP�LPSOHPHQWHG�LQ�6LHPHQV�+HDOWKLQHHUV�&7�VFDQQHUV�RI�W\SHV�620$720�'HILQLWLRQ
$6��620$720�'HILQLWLRQ�'6��620$720�'HILQLWLRQ�(GJH��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�)RUFH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��3XHUWR�5LFR�DQG�*XDP��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UDHJHU�,QILQLW\�$FXWH�&DUH�6\VWHP���&O�,,
&RPSDQ\�'UDHJDU�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QILQLW\�$FXWH�&DUH�6\VWHP��O$&6��0RQLWRULQJ�6ROXWLRQ��&DWDORJ�1XPEHUV�06�������06������
06�������06�������06�������06�������06�������06�������06�������8',�,QIRUPDWLRQ�
��������������������������������������������������������������������������
0XOWL�SDUDPHWHU��SK\VLRORJLF�SDWLHQW�PRQLWRULQJ�RI�DGXOW��SHGLDWULF�DQG�QHRQDWDO�SDWLHQWV�LQ�HQYLURQPHQWV
ZKHUH�SDWLHQW�FDUH�LV�SURYLGHG�E\�WUDLQHG�KHDOWKFDUH�SURIHVVLRQDOV��7KH�O$&6�REWDLQV�WKH�SK\VLRORJLF�
PXOWL�SDUDPHWHU�GDWD�IURP�WKH�FRQQHFWLRQ�WR�WKH�0����PRQLWRU�DQG�RSWLRQDO�PHGLFDO�GHYLFHV�DQG
GLVSOD\V��7KH�WUDQVIHU�RI�WKLV�GDWD�LV�DFFRPSOLVKHG�E\�WKH�,QILQLW\�QHWZRUN��7KH�0����LV�LQWHQGHG�WR
PRQLWRU�RQH�SDWLHQW�DW�D�WLPH�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�UHVXOWLQJ�LQ�WKH�ORVV�RI�SDWLHQW�VHWWLQJV�DQG�VWRUHG�SDWLHQW�GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJDU�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
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�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3+,/,36�;SHU�)OH[�&O�,,
&RPSDQ\�,QYLYR�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3+,/,36�;SHU�)OH[�&DUGLR�3K\VLRPRQLWRULQJ�6\VWHP��0RGHO�1XPEHUV�����������������������������
��������������DQG���������������LQWHUQDWLRQDO�RQO\�7KH�;SHU�)OH[�&DUGLR�SK\VLRPRQLWRULQJ�V\VWHP
LV�XVHG�WR�IDFLOLWDWH�LQYDVLYH�LQYHVWLJDWLRQ�RI�KHDUW�DQG�YDVFXODU��GLVHDVH�ZKHQ�QRQ�LQYDVLYH�LQGLFDWRUV
ZDUUDQW�VXFK�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�UHDO�WLPH�QXPHULF�YDOXH�IRU�YHQWULFXODU�HQG�GLDVWROLF�SUHVVXUH��('3��GLVSOD\HG�RQ�WKH�/LYH�'LVSOD\
PD\�EH�LQDFFXUDWH��%HFDXVH�YHQWULFXODU�SUHVVXUH�PRQLWRULQJ�LV�RQO\�SHUIRUPHG�LQ�WKH�FDUGLDF
FDWKHWHUL]DWLRQ�SURFHGXUH�URRP�XVLQJ�WKH�)&�����GHYLFH��WKH�)&�����GHYLFH��ZKLFK�LV�XVHG�LQ�WKH�3UH
RU�3RVW�2S�+ROGLQJ�$UHDV��LV�QRW�LPSDFWHG�E\�WKLV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QYLYR�&RUSRUDWLRQ��2UODQGR�)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�$6��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�'HILQLWLRQ�$6��0RGHO����������&RPSXWHG�WRPRJUDSK\�[�UD\�GLDJQRVWLF�V\VWHP
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�ULVN�RI�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�GXH�WR�D�VRIWZDUH�LVVXH�IRXQG�LQ�WKH�&$5(
'RVH�'�DOJRULWKP�LPSOHPHQWHG�LQ�6LHPHQV�+HDOWKLQHHUV�&7�VFDQQHUV�RI�W\SHV�620$720�'HILQLWLRQ
$6��620$720�'HILQLWLRQ�'6��620$720�'HILQLWLRQ�(GJH��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�)RUFH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��3XHUWR�5LFR�DQG�*XDP��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�SOD]D�VRIWZDUH������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
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6\QJR�SOD]D�VRIWZDUH�6\QJR�3OD]D�LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG
WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W
VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��6\QJR�SOD]D�DOVR�VXSSRUWV�VWRUDJH�DQG
DUFKLYLQJ�RI�',&20�6WUXFWXUHG�UHSRUWV
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
6RIWZDUH�XSJUDGH�WR�FRUUHFW�IRUPDW�RI�VWXG\�GDWHV�DQG�LVVXHV�ZLWK�/HJDF\�3UHVHQWDWLRQ�6WDWHV
�DQQRWDWLRQV��LQ�RUGHU�WR�SUHYHQW�SRWHQWLDO�SDWLHQW�PLVGLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�SOD]D�VRIWZDUH�9%��$������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�SOD]D�VRIWZDUH�9%��$�PRGHO�QXPEHUV�������������������������������6\QJR�3OD]D�LV�D
3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW�
FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV
DQG�WUHDWPHQW�SODQQLQJ��6\QJR�SOD]D�DOVR�VXSSRUWV�VWRUDJH�DQG�DUFKLYLQJ�RI�',&20�6WUXFWXUHG�UHSRUWV�
,Q�D�FRPSUHKHQVLYH�LPDJLQJ�V\QJR�SOD]D�LQWHJUDWHV�+RVSLWDO�5DGLRORJ\�,QIRUPDWLRQ�6\VWHPV��+,6�5,6�
WR�HQDEOH�FXVWRPHU�VSHFLILF�ZRUNIORZV��6\QJR�SOD]D�RSWLRQDOO\�XVHV�D�YDULHW\�RI�DGYDQFHG
SRVWSURFHVVLQJ�DSSOLFDWLRQV
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
6RIWZDUH�XSJUDGH�WR�FRUUHFW�IRUPDW�RI�VWXG\�GDWHV�DQG�LVVXHV�ZLWK�/HJDF\�3UHVHQWDWLRQ�6WDWHV
�DQQRWDWLRQV��LQ�RUGHU�WR�SUHYHQW�SRWHQWLDO�SDWLHQW�PLVGLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)OH[/DE�/DERUDWRU\�$XWRPDWLRQ�6\VWHP�&O�,,
&RPSDQ\�,QSHFR�6�$���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)OH[/DE��)/;���$FFHOHUDWRU�D������$&3���$SWLR�$XWRPDWLRQ��$3����/DERUDWRU\�$XWRPDWLRQ�6\VWHP
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0RGXOH�PD\�IUHH]H�ZLWKRXW�JHQHUDWLQJ�XVHU�ZDUQLQJ��7KHUH�LV�D�SRWHQWLDO�ULVN�LQ�GHOD\�RI�VDPSOH
SURFHVVLQJ��OHDGLQJ�WR�GHOD\HG�GHOLYHU\�RI�WHVW�UHVXOWV�WR�SDWLHQWV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QSHFR�6�$��/XJDQR�6ZLW]HUODQGRQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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1<�DQG�,/��S!
',675,%87,21�EU!
1<�DQG�,/��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV��$&8621�6&�����8OWUDVRXQG�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$&8621�6&�����8OWUDVRXQG�6\VWHP��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�6LHPHQV�0HGLFDO�6ROXWLRQV�86$�
,QF���%XIIDOR�*URYH��,/��
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�(&*�VLJQDO�PD\�IODWOLQH�GXH�WR�HOHFWURPDJQHWLF�LQWHUIHUHQFH�GXULQJ�WKH�XVH�RI�HOHFWURVXUJLFDO
HTXLSPHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQ�9LHZ��&$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�%LRJUDSK�+RUL]RQ���3(7�&7��3(7���&O
,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%LRJUDSK�+RUL]RQ���3(7�&7��3(7V\QJR�9-��$�6RIWZDUH�1XFOHDU�PHGLFLQH��[UD\�GLDJQRVWLF�VFDQQHU�
�5HFDOO�1XPEHU��=����������S!
5($621�EU!
(UURU�LQWURGXFHG�LQWR�3(7�LPDJHV�DFTXLUHG�DQG�UHFRQVWUXFWHG�ZLWK�9-��$�VRIWZDUH��$UUD\�YDOXHV�DUH
LQGH[HG�LPSURSHUO\�ZKHQ�WKH�QRUP�ILOH�LV�FUHDWHG�GXULQJ�4&��'XULQJ�GDWD�UHFRQVWUXFWLRQ��LQFRUUHFW
YDOXHV�DUH�EHLQJ�DSSOLHG��7KLV�FDQ�OHDG�WR�D�JUDGLHQW�LQ�WKH�LPDJH��7KH�VHYHULW\�RI�WKH�HUURU�LV�GLUHFWO\
UHODWHG�WR�WKH�SRVLWLRQLQJ�RI�WKH�3(7�4&�SKDQWRP�UHODWLYH�WR�WKH�FHQWHU�RI�WKH�ILHOG�RI�YLHZ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��+RIIPDQ�(VWDWHV��,/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�$OOXUD�;SHU�5��[������DQG�81,=���&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$OOXUD�;SHU�5��[������DQG�81,=�V\VWHPV��RQO\�ZLWK�D�)OH[9LVLRQ�ODUJH�VFUHHQ�PRQLWRU���,QWHUYHQWLRQDO
IOXRURVFRSLF�[�UD\�V\VWHP�3URGXFW�8VDJH��7KH�$OOXUD�;SHU�('�VHULHV�LV�LQWHQGHG�IRU�XVH�RQ�KXPDQ
SDWLHQWV�WR�SHUIRUP��9DVFXODU��FDUGLRYDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ
GLDJQRVWLF��LQWHUYHQWLRQDO�DQG�PLQLPDOO\�LQYDVLYH�SURFHGXUHV��



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

�5HFDOO�1XPEHU�=������������S!
5($621�EU!
$IWHU�FRQWLQXRXV�RSHUDWLRQ�IRU�PRUH�WKDQ�RQH�DQG�D�KDOI�GD\V��WKH�LPDJH�RQ�WKH�ODUJH�VFUHHQ�PRQLWRU
PD\�IUHH]H�IRU�DSSUR[LPDWHO\����VHFRQGV�DIWHU�ZKLFK�WKH�V\VWHP�ZLOO�UHVWRUH�LWVHOI��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&REDV�E������!5RFKH�201,�6��V\VWHP�&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
FREDV�E������!5RFKH�201,�6��V\VWHP�FDWDORJ�QXPEHUV�������������DQG������������7KH�5RFKH
'LDJQRVWLFV�2PQL�6�$QDO\]HU�LV�D�IXOO\�DXWRPDWHG�FULWLFDO�FDUH�DQDO\]HU�LQWHQGHG�WR�EH�XVHG�IRU�WKH
PHDVXUHPHQW�RI�S+��3&2���32���VRGLXP��SRWDVVLXP��LRQL]HG�FDOFLXP��FKORULGH��KHPDWRFULW��JOXFRVH�
ODFWDWH��XUHD�%81��WRWDO�KHPRJORELQ��R[\JHQ�VDWXUDWLRQ��R[\KHPRJORELQ��GHR[\KHPRJORELQ�
FDUER[\KHPRJORELQ��DQG�PHWKHPRJORELQ�LQ�VDPSOHV�RI�ZKROH�EORRG��VHUXP��SODVPD��DQG�DTXHRXV
VROXWLRQV�DV�DSSURSULDWH�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�VRIWZDUH�UHVSRQVLEOH�IRU�VWDUWLQJ�VFKHGXOHG�$XWR4&�PHDVXUHPHQWV��VFKHGXOHU��ZLOO�QRW
DFWLYDWH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�SURGXFWV��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&REDV�E������!5RFKH�201,�6��V\VWHP�&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
FREDV�E������!5RFKH�201,�6��V\VWHP�FDWDORJ�QXPEHUV�������������DQG������������7KH�5RFKH
'LDJQRVWLFV�2PQL�6�$QDO\]HU�LV�D�IXOO\�DXWRPDWHG�FULWLFDO�FDUH�DQDO\]HU�LQWHQGHG�WR�EH�XVHG�IRU�WKH
PHDVXUHPHQW�RI�S+��3&2���32���VRGLXP��SRWDVVLXP��LRQL]HG�FDOFLXP��FKORULGH��KHPDWRFULW��JOXFRVH�
ODFWDWH��XUHD�%81��WRWDO�KHPRJORELQ��R[\JHQ�VDWXUDWLRQ��R[\KHPRJORELQ��GHR[\KHPRJORELQ�
FDUER[\KHPRJORELQ��DQG�PHWKHPRJORELQ�LQ�VDPSOHV�RI�ZKROH�EORRG��VHUXP��SODVPD��DQG�DTXHRXV
VROXWLRQV�DV�DSSURSULDWH�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�VRIWZDUH�UHVSRQVLEOH�IRU�VWDUWLQJ�VFKHGXOHG�$XWR4&�PHDVXUHPHQWV��VFKHGXOHU��ZLOO�QRW
DFWLYDWH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�SURGXFWV��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������FREDV�E������!5RFKH�201,�6��V\VWHP�&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
FREDV�E������!5RFKH�201,�6��V\VWHP�FDWDORJ�QXPEHUV�������������DQG������������7KH�5RFKH
'LDJQRVWLFV�2PQL�6�$QDO\]HU�LV�D�IXOO\�DXWRPDWHG�FULWLFDO�FDUH�DQDO\]HU�LQWHQGHG�WR�EH�XVHG�IRU�WKH
PHDVXUHPHQW�RI�S+��3&2���32���VRGLXP��SRWDVVLXP��LRQL]HG�FDOFLXP��FKORULGH��KHPDWRFULW��JOXFRVH�
ODFWDWH��XUHD�%81��WRWDO�KHPRJORELQ��R[\JHQ�VDWXUDWLRQ��R[\KHPRJORELQ��GHR[\KHPRJORELQ�
FDUER[\KHPRJORELQ��DQG�PHWKHPRJORELQ�LQ�VDPSOHV�RI�ZKROH�EORRG��VHUXP��SODVPD��DQG�DTXHRXV
VROXWLRQV�DV�DSSURSULDWH�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7KH�VRIWZDUH�UHVSRQVLEOH�IRU�VWDUWLQJ�VFKHGXOHG�$XWR4&�PHDVXUHPHQWV��VFKHGXOHU��ZLOO�QRW
DFWLYDWH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�SURGXFWV��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������+LWDFKL�0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP
&O�,,
&RPSDQ\�+LWDFKL�/WG���0HGLFDO�6\VWHP�2SHUDWLRQV�*URXS��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP�3URGXFW�8VDJH��0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP�LV
LQWHQGHG�IRU�UDGLDWLRQ�WKHUDS\�RI�OHVLRQV��WXPRUV�DQG�FRQGLWLRQV�DQ\ZKHUH�LQ�WKH�ERG\�ZKHUH�UDGLDWLRQ
WUHDWPHQW�LV�LQGLFDWHG�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
'XH�WR�D�V\VWHP�FRQWUROOHU�VRIWZDUH�DQRPDO\��WKH�SDWLHQW�SRVLWLRQLQJ�GHYLDWLRQ�FRUUHFWLRQ�PD\�QRW�EH
DSSOLHG�DQG�PD\�UHVXOW�LQ�WKH�ZURQJ�SDUW�RI�WKH�SDWLHQW�EHLQJ�LUUDGLDWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+LWDFKL�/WG���0HGLFDO�6\VWHP�2SHUDWLRQV�*URXS��.DVKLZD��-DSDQRQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1HZ�<RUN��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�620$720�6HQVDWLRQ�(PRWLRQ�'XR���
����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ�(PRWLRQ�'XR����������,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\
FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7R�LQIRUP�FXVWRPHUV�RI�SRVVLEOH�LQFRUUHFW�WXEH�FXUUHQW�FDOFXODWLRQV�E\�WKH�&$5(�'RVH�'�DOJRULWKP�IRU
KHDG�VFDQV�EDVHG�RQ�S�D���SRVWHULRU�DQWHULRU��RU�D�S���DQWHULRU�SRVWHULRU��WRSRJUDPV��'HSHQGLQJ�RQ�WKH
JHRPHWULFDO�VKDSH�RI�WKH�VNXOO�ERQH��LW�PD\�KDSSHQ�LQ�UDUH�FDVHV�WKDW�WKH�FDOFXODWHG�GRVH�GLVWULEXWLRQ�LV
QRW�DSSURSULDWH�DQG�FRXOG�OHDG�WR�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�6HQVDWLRQ���������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ������,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7R�LQIRUP�FXVWRPHUV�RI�SRVVLEOH�LQFRUUHFW�WXEH�FXUUHQW�FDOFXODWLRQV�E\�WKH�&$5(�'RVH�'�DOJRULWKP�IRU
KHDG�VFDQV�EDVHG�RQ�S�D���SRVWHULRU�DQWHULRU��RU�D�S���DQWHULRU�SRVWHULRU��WRSRJUDPV��'HSHQGLQJ�RQ�WKH
JHRPHWULFDO�VKDSH�RI�WKH�VNXOO�ERQH��LW�PD\�KDSSHQ�LQ�UDUH�FDVHV�WKDW�WKH�FDOFXODWHG�GRVH�GLVWULEXWLRQ�LV
QRW�DSSURSULDWH�DQG�FRXOG�OHDG�WR�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�6HQVDWLRQ�2SHQ������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ�2SHQ���,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7R�LQIRUP�FXVWRPHUV�RI�SRVVLEOH�LQFRUUHFW�WXEH�FXUUHQW�FDOFXODWLRQV�E\�WKH�&$5(�'RVH�'�DOJRULWKP�IRU
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KHDG�VFDQV�EDVHG�RQ�S�D���SRVWHULRU�DQWHULRU��RU�D�S���DQWHULRU�SRVWHULRU��WRSRJUDPV��'HSHQGLQJ�RQ�WKH
JHRPHWULFDO�VKDSH�RI�WKH�VNXOO�ERQH��LW�PD\�KDSSHQ�LQ�UDUH�FDVHV�WKDW�WKH�FDOFXODWHG�GRVH�GLVWULEXWLRQ�LV
QRW�DSSURSULDWH�DQG�FRXOG�OHDG�WR�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�6HQVDWLRQ��������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ�����,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7R�LQIRUP�FXVWRPHUV�RI�SRVVLEOH�LQFRUUHFW�WXEH�FXUUHQW�FDOFXODWLRQV�E\�WKH�&$5(�'RVH�'�DOJRULWKP�IRU
KHDG�VFDQV�EDVHG�RQ�S�D���SRVWHULRU�DQWHULRU��RU�D�S���DQWHULRU�SRVWHULRU��WRSRJUDPV��'HSHQGLQJ�RQ�WKH
JHRPHWULFDO�VKDSH�RI�WKH�VNXOO�ERQH��LW�PD\�KDSSHQ�LQ�UDUH�FDVHV�WKDW�WKH�FDOFXODWHG�GRVH�GLVWULEXWLRQ�LV
QRW�DSSURSULDWH�DQG�FRXOG�OHDG�WR�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�6HQVDWLRQ�&DUGLDF�����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ�&DUGLDF��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
7R�LQIRUP�FXVWRPHUV�RI�SRVVLEOH�LQFRUUHFW�WXEH�FXUUHQW�FDOFXODWLRQV�E\�WKH�&$5(�'RVH�'�DOJRULWKP�IRU
KHDG�VFDQV�EDVHG�RQ�S�D���SRVWHULRU�DQWHULRU��RU�D�S���DQWHULRU�SRVWHULRU��WRSRJUDPV��'HSHQGLQJ�RQ�WKH
JHRPHWULFDO�VKDSH�RI�WKH�VNXOO�ERQH��LW�PD\�KDSSHQ�LQ�UDUH�FDVHV�WKDW�WKH�FDOFXODWHG�GRVH�GLVWULEXWLRQ�LV
QRW�DSSURSULDWH�DQG�FRXOG�OHDG�WR�XQQHFHVVDU\�UDGLDWLRQ�H[SRVXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�620$720�6HQVDWLRQ�������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
620$720�6HQVDWLRQ����,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQV�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
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$485(��6RIWZDUH�YHUVLRQ�������DQG�������3URGXFW�8VDJH��7KH�$485(�V\VWHP�LV�LQWHQGHG�WR�OHW�DOORZ
WKH�PDQDJHPHQW�RI�DQDO\WLFDO�GHYLFHV�DQG�RSHUDWRU�SURILOHV��7KH�XVHU�FDQ�DVVRFLDWH�SDWLHQW�GDWD�ZLWK
WHVW�GDWD��7KH�V\VWHP�VKRZV�WHVW�UHVXOWV��7KH�V\VWHP�UHFHLYHV�GDWD�IURP�FRQQHFWHG�GHYLFHV�DW�WKH
SRLQW�RI�FDUH�RU�ODERUDWRU\��,W�FDQ�VHQG�WHVW�UHVXOWV�WR�WKH�+,6�/,6��7KH�V\VWHP�OHWV�WKH�XVHU�VHQG
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FRPPDQGV�WR�VHOHFWHG�GHYLFHV��7KH�V\VWHP�XVHV�GDWD�UHODWHG�WR�WKH�SHUIRUPDQFH�RI�GHYLFHV��WR�WHOO
XVHUV�RI�LVVXHV�WR�EH�PDQDJHG��7KH�$485(�V\VWHP�LV�LQWHQGHG�IRU�SURIHVVLRQDO�XVH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�SUREOHP�UHODWLQJ�WR�WKH�$485(�6\VWHP��YHUVLRQV�������DQG��������WKDW�PD\�UHVXOW�LQ
SDWLHQW�PL[�XS��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)5DGLRPHWHU�0HGLFDO�$S6��%URQVKRM���'HQPDUN�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�WR�*HRUJLD�DQG�:LVFRQVLQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�35,086�+,���&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
35,086�+,��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW�8VDJH��7KH�LQWHQGHG�XVH�RI�WKH
GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�21&25�,PSUHVVLRQ�3OXV���&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25�,PSUHVVLRQ�SOXV��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW�8VDJH��7KH�LQWHQGHG
XVH�RI�WKH�GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�21&25�,PSUHVVLRQ��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25�,PSUHVVLRQ��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW�8VDJH��7KH�LQWHQGHG�XVH
RI�WKH�GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�21&25�([SUHVVLRQ��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25�([SUHVVLRQ��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW�8VDJH��7KH�LQWHQGHG�XVH
RI�WKH�GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�21&25�$YDQW�JDUGH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25�$YDQW�JDUGH��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW�8VDJH��7KH�LQWHQGHG
XVH�RI�WKH�GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU���
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�0(9$7521�0����35,086��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0(9$7521�0����35,086�0LG�(QHUJ\��'LJLWDO�/LQHDU�$FFHOHUDWRU��0RGHO�1R�����������3URGXFW
8VDJH��7KH�LQWHQGHG�XVH�RI�WKH�GHYLFH�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU���
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
&RQWURO�&RQVROH�VRIWZDUH�KDV�EHHQ�XSGDWHG�WR�UHGXFH�WKH�ULVN�IRU�FROOLVLRQ�ZKHQ�GHOLYHULQJ
DXWRPDWLFDOO\�VHTXHQFHG�WUHDWPHQWV�ZLWK�DXWRPDWLF�PRYHPHQWV�RI�WKH�JDQWU\�DQG�RU�WKH�WUHDWPHQW
WDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��35�DQG�1DVVDX��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�+HDOWKFDUH�3URGLJ\��&O�,,
&RPSDQ\�*(�0HGLFDO�6\VWHPV�8OWUDVRXQG�	�3ULPDU\�&DUH�'LDJQRVWLFV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
*(�+HDOWKFDUH�D��3URGLJ\��0RGHO�1XPEHUV��/8������/8������/8�������/8�������/8�������/8������
/8�������/8�������/8�������/8�������/8�������/8�������/8�������/8������E��3URGLJ\
$GYDQFHG��0RGHO�1XPEHUV��/8�������/8�����3URYLGHV�DQ�HVWLPDWH�RI�%0'��%RQH�0DUURZ�'HQVLW\��DW
WKH�OXPEDU�VSLQH�DQG�SUR[LPDO�IHPXU�UHJLRQV�
�5HFDOO�1XPEHU�=�������������S!
5($621�EU!
8QGHU�FHUWDLQ�FRQGLWLRQV��ZKHQ�XVLQJ�',&20�:RUNOLVW�DORQJ�ZLWK�',&20�0336��D�UHSRUW�IRU�D�ERQH
GHQVLW\�H[DP�PD\�EH�VHQW�WR�3$&6�ZLWK�WKH�LQFRUUHFW�SDWLHQW�LQIRUPDWLRQ�LQ�WKH�',&20�KHDGHU��7KH
FRUUHFW�SDWLHQW�LQIRUPDWLRQ�ZLOO�EH�OLVWHG�RQ�WKH�',&20�UHSRUW�LPDJH��KRZHYHU��WKH�UHSRUW�PD\�DSSHDU
XQGHU�D�GLIIHUHQW�SDWLHQWV�QDPH�LQ�WKH�3$&6�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV�8OWUDVRXQG�	�3ULPDU\�&DUH�'LDJQRVWLFV��0DGLVRQ��:,�RQ������������9ROXQWDU\�
)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������*(�+HDOWKFDUH�/XQDU��&O�,,
&RPSDQ\�*(�0HGLFDO�6\VWHPV�8OWUDVRXQG�	�3ULPDU\�&DUH�'LDJQRVWLFV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
���*(�+HDOWKFDUH�/XQDU��D��'3;�'XR��0RGHO�1XPEHU��/8������E��'3;�%UDYR��0RGHO�1XPEHU�
/8������3URYLGHV�DQ�HVWLPDWH�RI�%0'��%RQH�0DUURZ�'HQVLW\��DW�WKH�OXPEDU�VSLQH�DQG�SUR[LPDO�IHPXU
UHJLRQV��7KLV�%0'�YDOXH�FDQ�WKHQ�EH�FRPSDUHG�WR�D�UHIHUHQFH�SRSXODWLRQ�DW�WKH�VROH�GLVFUHWLRQ�RI�WKH
SK\VLFLDQ�
���*(�+HDOWKFDUH�/XQDU��D��'3;�17��0RGHO�1XPEHUV��/8������/8�������/8�������/8������E��'3;
0'���0RGHO�1XPEHUV��/8������/8�������/8������3URYLGHV�DQ�HVWLPDWH�RI�%0'��%RQH�0DUURZ
'HQVLW\��DW�WKH�OXPEDU�VSLQH�DQG�SUR[LPDO�IHPXU�UHJLRQV��7KLV�%0'�YDOXH�FDQ�WKHQ�EH�FRPSDUHG�WR�D
UHIHUHQFH�SRSXODWLRQ�DW�WKH�VROH�GLVFUHWLRQ�RI�WKH�SK\VLFLDQ
�5HFDOO�1XPEHU�=������������DQG�=�����������S!
5($621�EU!
8QGHU�FHUWDLQ�FRQGLWLRQV��ZKHQ�XVLQJ�',&20�:RUNOLVW�DORQJ�ZLWK�',&20�0336��D�UHSRUW�IRU�D�ERQH
GHQVLW\�H[DP�PD\�EH�VHQW�WR�3$&6�ZLWK�WKH�LQFRUUHFW�SDWLHQW�LQIRUPDWLRQ�LQ�WKH�',&20�KHDGHU��7KH
FRUUHFW�SDWLHQW�LQIRUPDWLRQ�ZLOO�EH�OLVWHG�RQ�WKH�',&20�UHSRUW�LPDJH��KRZHYHU��WKH�UHSRUW�PD\�DSSHDU
XQGHU�D�GLIIHUHQW�SDWLHQWV�QDPH�LQ�WKH�3$&6�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV�8OWUDVRXQG�	�3ULPDU\�&DUH�'LDJQRVWLFV��0DGLVRQ��:,�RQ������������9ROXQWDU\�
)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV
������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,QJHQXLW\�7)�3(7�&7��&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
QJHQXLW\�7)�3(7�&7��0RGHO�1R���������3URGXFW�8VDJH��7KH�GHYLFH�LV�DQ�LQWHJUDWHG�GLDJQRVWLF�;�UD\
&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��V\VWHP�VXLWDEOH�IRU�D�ZLGH
UDQJH�RI�GLDJQRVWLF�DSSOLFDWLRQV��7KH�GHYLFH�XWLOL]HV�WKH�&7�WHFKQRORJ\�WR�REWDLQ�DQDWRPLF�LPDJHV�RI�WKH
KXPDQ�ERG\�DQG�3(7�WHFKQRORJ\�WR�REWDLQ�IXQFWLRQDO�LPDJHV�RI�WKH�KXPDQ�ERG\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)ROORZLQJ�D�SHULRG�RI�LQDFWLYLW\��WKH�PDVV�VWRUDJH�GHYLFH�PD\�FDXVH�WKH�DFTXLVLWLRQ�FRQVROH�WR�EHFRPH
XQUHVSRQVLYH��7KLV�PD\�SUHYHQW�DQ�DFTXLVLWLRQ�IURP�SURFHHGLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
33KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������)UHVHQLXV�/LEHUW\�6HOHFW�&\FOHU��6:�Y�������
&O�,,
&RPSDQ\�)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
/LEHUW\�6HOHFW�&\FOHU��6:�Y���������0DWHULDO�1XPEHU�57/5�������3URGXFW�8VDJH��7KH�GHYLFH�LV
LQGLFDWHG�IRU�DFXWH�DQG�FKURQLF�SHULWRQHDO�GLDO\VLV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�UHFDOOLQJ�ILUP�LGHQWLILHG�D�VRIWZDUH�LVVXH�UHODWHG�WR�WKH�3DWLHQW�/LQH�&KHFN��3/&��ZKLFK�PD\�UHVXOW�LQ
DQ�LQFUHDVHG�ULVN�RI�2YHUILOO��DOVR�NQRZQ�DV�,QFUHDVHG�,QWUDSHULWRQHDO�9ROXPH��,,39���2YHUILOO�,,39�PD\
UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��:DOWKDP��0$�RQ������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������L4����6HULHV�8ULQH�0LFURVFRS\�$QDO\]HU����&O
,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%(&.0$1�&28/7(5�L4����6HULHV�8ULQH�0LFURVFRS\�$QDO\]HU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�KDV�GHWHUPLQHG�WKDW�WKHUH�LV�D�SRWHQWLDO�IRU�XQGHU�UHSRUWLQJ�FDVWV��7KLV�FDQ�RFFXU�LI
SHU�KLJK�SRZHU�ILHOG���+3)��XQLWV�RI�PHDVXUHPHQW�IRU�FDVWV�DUH�VHOHFWHG�LQ�WKH�L4����VRIWZDUH��EXW�WKH
DEQRUPDO�WKUHVKROG�DQG�RU�JUDGLQJ�IRUPDW�LV�VHW�XS�EDVHG�RQ�UHSRUWLQJ�SHU�ORZ�SRZHU�ILHOG���/3)��RU
SHU�PLFUROLWHU��7KLV�PD\�RFFXU�GXULQJ�LQLWLDO�PHWKRG�YDOLGDWLRQ�RU�LI�VHWWLQJV�DUH�DOWHUHG�DIWHU�WKH�LQLWLDO
YDOLGDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD�&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$48,26�&/�)ORZ�&\WRPHWHU�6\VWHP�&O�,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$48,26�&/�)ORZ�&\WRPHWHU�6\VWHP��&DWDORJ��%�������7KH�$48,26�&/�)ORZ�&\WRPHWHU�V\VWHP�LV�DQ
DXWRPDWHG�DQDO\]HU�WKDW�XVH�D�QR�ZDVK�VDPSOH�SUHSDUDWLRQ�SURFHVV�7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV
%HFNPDQ�&RXOWHU�,UHODQG��,QF���&R��&ODUH��,UHODQG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�PD\�SURFHVV�WKH�VDPH�VDPSOH�ZLWK�WZR�GLIIHUHQW�VDPSOH�,'V�DQG�VDPSOH�LQIRUPDWLRQ�ZKLOH
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XVLQJ�WKH�VLQJOH�WXEH�ORDGHU��ZKLFK�KDV�WKH�SRWHQWLDO�IRU�HUURQHRXV�UHVXOWV�GXH�WR�WKH
PLV�LGHQWLILFDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD�&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������L4����6HULHV�8ULQH�0LFURVFRS\�$QDO\]HU�&O�,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L4����6HULHV�8ULQH�0LFURVFRS\�$QDO\]HU�ZLWK�%DUFRGH�5HDGHU�0RGHO�1)7������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
L4����6HULHV�8ULQH�0LFURVFRS\�$QDO\]HU�PD\�LQWHUPLWWHQWO\�IDLO�WR�UHDG�XULQH�VDPSOH�GLOXWLRQ�EDUFRGH
ODEHOV�FDXVLQJ�HUURQHRXV�UHVXOWV�WKDW�FRXOG�GHOD\�WUHDWPHQW�IRU�KHDOWK�FRQGLWLRQV�VXFK�DV�KHPDWXULD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD�&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�XQLWV�������LQ�8�6���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+RPH6DIH�$XWR$OHUW�3HQGDQW�&O�,,
&RPSDQ\�/LIHOLQH�6\VWHPV�&RPSDQ\��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+RPH6DIH�$XWR$OHUW�3HQGDQW�ZRUNV�LQ�FRQMXQFWLRQ�ZLWK�D�FRPSDWLEOH�/LIHOLQH�FRPPXQLFDWRU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�SURJUDPLQJ�HUURU�LQ�VRPH�0RGHO�)'����+RPH6DIH�$XWR$OHUW�3HQGDQWV�ZLOO�UHQGHU�WKH�IDOO�GHWHFWLRQ
IHDWXUH�LQRSHUDEOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
/LIHOLQH�6\VWHPV�&RPSDQ\��)UDPLQJKDP��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
86�DQG�&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,QWHOOL9XH�;��3DWLHQW�0RQLWRU���&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QWHOOL9XH�;��3DWLHQW�0RQLWRU���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�1%3�PHDVXUHPHQW�RI�,QWHOOLYXH�;��3DWLHQW�0RQLWRU�VKRZV�LQWHUPLWWHQWO\�RQO\�PHDQ�YDOXHV�LQVWHDG
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RI�WKH�GLDVWROLF�DQG�V\VWROLF�EORRG�SUHVVXUH�YDOXHV��7KLV�LV�FDXVHG�E\�D�IDOVHO\�GHWHFWHG�1%3�FXII��ZKLFK
LV�OHDGLQJ�WR�ZURQJ�LQWHUQDO�1%3�VHWWLQJ��)XUWKHUPRUH��RFFDVLRQDOO\�WKH�0RQLWRU�VKRZV�WKH�&KHFN�7RXFK
,QSXW�PHVVDJH�DQG�WKH�PRQLWRU�LV�LQRSHUDEOH�ZLWK�WKH�WRXFK�LQWHUIDFH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
���)RUHLJQ�$FFRXQWV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'\QD&DG�VRIWZDUH��&O�,,
&RPSDQ\�,QYLYR�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'\QD&DG�VRIWZDUH�FRQVLVW�RI�DQ�05�$QDO\VLV�6HUYHU�VRIWZDUH�DQG�WKH�YLHZHU�ZRUNVWDWLRQ�VRIWZDUH��7KH
05�$QDO\VLV�VRIWZDUH�FRQVLVWV�RI�'\QD&DG�%UHDVW��'\QD&DG�3URVWDWH��DQG�'\QD&DG�$GYDQFHG�3.�IRU
RWKHU�05�DQDO\VHV�PRGXOHV��3URGXFW�8VDJH��,QWHQGHG�WR�EH�XVHG�DV�D�SRVW�SURFHVVLQJ�VRIWZDUH
SDFNDJH�GHVLJQHG�WR�SURYLGH�D�UHOLDEOH�PHDQV�IRU�DQDO\]LQJ�05�GDWDVHWV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)ROORZLQJ�XSGDWH�IURP�����WR�����RI�WKH�'\QD&$'�VRIWZDUH�LW�ZDV�QRWHG�WKDW�WKH�.WUDQV�PDS�ZDV�QRW
UHQGHUHG�FRUUHFWO\�RQ�WKH�'\QD&DG�&OLHQW��7KH�GHIHFW�FDXVHV�WKH�SKDUPDFRNLQHWLF��3.��FRORU�PDSV�WR
GLVSOD\�LQFRUUHFWO\�ZKHQ�YLHZHG�IURP�UHPRWH�'\QD&$'�FOLHQW�FRPSXWHUV�DQG�FRXOG�UHVXOW�LQ�YLVXDOO\
XQGHUHVWLPDWLQJ�FDOFXODWHG�.WUDQV��.HS��DQG�L$8*&�YDOXHV��7KH�GHIHFW�DOVR�LPSDFWV�'\QD&$'�V
RQ�WKH�IO\�FDOFXODWLRQ�RI�$SSDUHQW�'LIIXVLRQ�&RHIILFLHQW��$'&��PDSV��,I�WKH�$'&�YDOXHV�DUH�FRPSXWHG
RQ�WKH�IO\�E\�'\QD&$'��WKH�$'&�YDOXHV�DQG�FRORUV�ZLOO�DOVR�GLVSOD\�LQFRUUHFWO\�LI�YLHZHG�RQ�D�UHPRWH
'\QD&$'�FOLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QYLYR�&RUSRUDWLRQ��*DLQHVYLOOH��)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
8'HYLFH�LV�VRIWZDUH��&XVWRPHU�QRWLILFDWLRQ�OHWWHUV�UHFRPPHQGHG�WKDW�XVHUV�GLVFRQWLQXH�XVH�RI�WKH
.WUDQV��.HS��DQG�L$8*&�FRORUPDSV�ZKHQ�DVVHVVLQJ�VWXGLHV�IURP�D�UHPRWHO\�FRQQHFWHG�'\QD&$'
FOLHQW�FRPSXWHU��,W�LV�IXUWKHU�DGYLVHG�WKDW�XVHUV�UHIUDLQ�IURP�XVLQJ�WKH�FRORUPDSV�DQG�YDOXHV�GHULYHG
IURP�$'&�PDSV�FDOFXODWHG�E\�'\QD&$'��$'&�PDSV�RULJLQDWLQJ�QDWLYHO\�IURP�WKH�05,�V\VWHP�VKRXOG
EH�XVHG�DV�DQ�DOWHUQDWLYH�DV�WKHVH�YDOXHV�DUH�XQDIIHFWHG��)LUP�ZLOO�SURYLGH�D�Y����VRIWZDUH�XSGDWH�IRU
WKH�DIIHFWHG�VRIWZDUH�YHUVLRQV��Y�����Y�����WR�FRUUHFW�WKH�GHIHFW�DW�QR�FKDUJH�WR�WKH�XVHU����S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�+HDOWKFDUH�&HQWULFLW\�3$&6�,:�&O�,,
&RPSDQ\�*(�+HDOWKFDUH�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
*(�+HDOWKFDUH�&HQWULFLW\�3$&6�,:��0RGHO�1XPEHUV���D������������;��E��������������3URGXFW
8VDJH��&HQWULFLW\�3$&6�,:�E\�*(�+HDOWKFDUH�LV�D�GHYLFH�WKDW�UHFHLYHV�PHGLFDO�LPDJHV��LQFOXGLQJ
PDPPRJUDPV��DQG�GDWD�IURP�YDULRXV�LPDJLQJ�VRXUFHV��,PDJHV�DQG�GDWD�FDQ�EH�VWRUHG�
FRPPXQLFDWHG��SURFHVVHG�DQG�GLVSOD\HG�ZLWKLQ�WKH�V\VWHP�RU�DFURVV�FRPSXWHU�QHWZRUNV�DW�GLVWULEXWHG
ORFDWLRQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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$�GDWDEDVH�KDQGOLQJ�HUURU�FRXOG�RFFXU�GXULQJ�WKH�LPDJH�DFTXLVLWLRQ�SURFHVV�DIIHFWLQJ�WKH�FRPSOHWHQHVV
RI�DFTXLUHG�LPDJHV�ZLWK�&HQWULFLW\�3$&6�,:��7KHUH�LV�D�SRWHQWLDO�WKDW�RQH�RU�PRUH�LPDJH�VHULHV��L�H��DOO
LPDJHV�ZLWKLQ�DQ�LPDJH�VHW��PD\�EH�PLVVLQJ�IURP�DQ�H[DP�ZLWKRXW�LQGLFDWLRQ�WR�WKH�XVHU��:KLOH�WKLV�LV
UDUH��WKLV�FDQ�RFFXU�ZLWK�LPDJLQJ�VWXGLHV�WKDW�FRQVLVW�RI�D�YHU\�VPDOO�QXPEHU�RI�LPDJHV�SHU�VHULHV��(�J�
&5�7KRUD[�H[DP�ZLWK���LPDJH�SHU�VHULHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�YLD��0HGLFDO�'HYLFH�6RIWZDUH
&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�YLD��0HGLFDO�'HYLFH�6RIWZDUH��3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�IXQFWLRQDOLW\�LQ�WKH�UHSRUW�VHFWLRQV�)LQGLQJV�,QIRUPDWLRQ�DQG�6XPPDU\�RI�0HDVXUHG�)LQGLQJV
LV�QRW�SHUIRUPLQJ�SURSHUO\��7KH�V\VWHP�ZLOO�XVH�WKH�RULJLQDO�YDOXHV�LQVWHDG�RI�GLVSOD\LQJ�DQG�VDYLQJ
FRUUHFWHG�PRGLILHG�YDOXHV��2XWGDWHG�LQIRUPDWLRQ�FRXOG�EH�VHQW�WR�WKH�UHIHUULQJ�SK\VLFLDQ�ZKHQ�FUHDWLQJ
WKH�IRUPDO�UHSRUW�LQ�WKH�UHSRUWLQJ�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
'HYLFH�LV�VRIWZDUH�RQO\��1R�SURGXFWV�DUH�GLVWULEXWHG�WR�ZKROHVDOH�GHDOHUV��GLVWULEXWHUV�RU�UHWDLOHUV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)UHVHQLXV������.��+HPRGLDO\VLV�0DFKLQH�&O
,,
&RPSDQ\�)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
�����.��+HPRGLDO\VLV�0DFKLQH�ZLWK�VRIWZDUH�YHUVLRQ�������0RGHOV������+HPRGLDO\VLV�6<6�2/&�'LDVDIH
3/6���������8',������������������6HULDO�1XPEHU�������0DFKLQH�6KRUW�&DS��2/&�'3�+3��������
8',������������������6HULDO�1XPEHU��QGLFDWHG�IRU�DFXWH�DQG�FKURQLF�GLDO\VLV�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�WKH�UHFLUFXODWLRQ�XOWUDILOWUDWLRQ��8)��*RDO�LV�VHW�WR�D�YDOXH�JUHDWHU�WKDQ����PO�LQ�VHUYLFH�PRGH�DQG
WKH�XVHU�VWDUWV�D�WUHDWPHQW�XVLQJ�WKH�6/('��6XVWDLQHG�/RZ�(IILFLHQF\�'LDO\VLV��SURJUDP�WKH�GLVSOD\�ZLOO
VKRZ�DQ�LQYDOLG�PHVVDJH�DQG�WKH�8)�SXPS�ZLOO�UXQ�DW�WKH�UHFLUFXODWLRQ�8)�UDWH�ZKLFK�PD\�EH�XS�WR
����PO�KRXU��7KH�6/('�SURJUDP�LV�UHTXLUHG�WR�OLPLW�WKH�8)�UDWH�WR�D�PD[LPXP�RI������PO�KRXU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��:DOWKDP��0$�RQ�������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
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',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI��$5��&$��&2��)/��*$��,/��0$��0'��01��1&��1<��2+��3$��6&��71��DQG
7;��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KDGLD�3ULPH�VRIWZDUH�&O�,,
&RPSDQ\�3KDGLD�$E��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KDGLD�3ULPH�VRIWZDUH��DUWLFOH�QXPEHU�������������DV�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�3KDGLD����
,QVWUXPHQW��DUWLFOH�QXPEHU������������DQG�(OL$�$VVD\V��7KLV�UHFDOO�LV�IRU�DQ\�3KDGLD�3ULPH�VRIWZDUH
YHUVLRQ�XS�WR�DQG�LQFOXGLQJ�WKH�FXUUHQW�YHUVLRQ��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:H�ZDQW�WR�LQIRUP�DOO�3KDGLD�����V\VWHP�RSHUDWRUV�SHUIRUPLQJ�(OL$�$VVD\V�QRW�WR�XVH�WKH�IXQFWLRQ�2.
WR�$OO�LQ�DQ\�YHUVLRQ�RI�3KDGLD�3ULPH��XS�WR�DQG�LQFOXGLQJ��������ZKHQ�UHMHFWLQJ�DQG�UHWHVWLQJ�VDPSOHV
ZLWK�DQ\�(OL$�DVVD\��WKH�2.�IXQFWLRQ�PD\�EH�XVHG�IRU�UHMHFWLQJ�VLQJOH�WHVWV�DQG�GLOXWLRQ�RI�VDPSOHV�LQ
DFFRUGDQFH�ZLWK�SURGXFW�'I8����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KDGLD�$E��8SSVDOD���6ZHGHQ�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI��7;��9$��1-��0$��,1��*$��87��71��&$��06��1&��0(�DQG�25��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3ULVPDIOH[�&RQWURO�8QLW�&O�,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3ULVPDIOH[�&RQWURO�8QLW��'LDO\]HU��KLJK�SHUPHDELOLW\�ZLWK�RU�ZLWKRXW�VHDOHG�GLDO\VDWH�V\VWHP�&RQWLQXRXV
5HQDO�5HSODFHPHQW�7KHUDS\��&557��IRU�SDWLHQWV�ZHLJKLQJ����NLORJUDPV�RU�PRUH�ZLWK�DFXWH�UHQDO�IDLOXUH
DQG�RU�IOXLG�RYHUORDG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)LUP�KDV�UHFHLYHG�UHSRUWV�RI�GHYLFH�RSHUDWRUV�IDLOLQJ�WR�DGKHUH�WR�LQVWUXFWLRQV�IRU�XVH�SHUWDLQLQJ�WR�WKH
VDIH�XQORDGLQJ�RI�GLVSRVDEOH�VHWV�IURP�WKH�3ULVPDIOH[�&RQWURO�8QLW��$GGLWLRQDOO\��IRU�VRIWZDUH�YHUVLRQV
�����DQG�������WKH�SURJUDPPHG�V\ULQJH�VL]H�IRU�WKH�V\ULQJH�SXPS�PD\�UHYHUW�WR�VDIH�GHIDXOW�YDOXHV
XQLQWHQWLRQDOO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUSRUDWLRQ��'HHUILHOG��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5D\�6WDWLRQ��������������6RIWZDUH�&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5D\�6WDWLRQ�����5D\�6WDWLRQ����5D\�6WDWLRQ���DQG�5D\�6WDWLRQ���6RIWZDUH�EXLOG�QXPEHUV�����������
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�������������������������������������������������������������������RU����������8',�
����������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXH�ZLWK�&HQWHU�%HDP�LQ�)LHOG�IXQFWLRQDOLW\��,VVXH�FDQ�UHVXOW�LQ�LQFRUUHFW�WUHDWPHQW�YROXPH
GHOLYHUHG�WR�SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$&8621�6&������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$&8621�6&�����8OWUDVRXQG�6\VWHP��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�6LHPHQV�0HGLFDO�6ROXWLRQV�86$�
,QF���%XIIDOR�*URYH��,/�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�(&*�VLJQDO�PD\�IODWOLQH�GXH�WR�HOHFWURPDJQHWLF�LQWHUIHUHQFH�GXULQJ�WKH�XVH�RI�HOHFWURVXUJLFDO
HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0RXQWDLQ�9LHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6W��-XGH�3URFODLP�'5*�,PSODQWDEOH�3XOVH�*HQ�
&O�,,
&RPSDQ\�6W��-XGH�0HGLFDO��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3URFODLP�'5*�,PSODQWDEOH�3XOVH�*HQHUDWRU��0RGHO�1XPEHU�����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�UHFHLYHG�FRPSODLQWV�RI�HUURU�PHVVDJHV�WKDW�RFFXUUHG�GXULQJ�URXWLQH�LPSHGDQFH�FKHFNV�RQ
3URFODLP�'5*�,3*V��PRGHO�������6RPH�FRPSODLQWV�ZHUH�DOVR�DVVRFLDWHG�ZLWK�WUDQVLHQW�RYHU
VWLPXODWLRQ�ZKLFK�FUHDWHG�GLVFRPIRUW�IRU�WKH�SDWLHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6W��-XGH�0HGLFDO��,QF���3ODQR�7;�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�6\QJR�YLD�VRIWZDUH�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�YLD�VRIWZDUH�LV�LQWHQGHG�WR�EH�XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI
PHGLFDO�LPDJHV��,W�FDQ�EH�XVHG�DV�D�VWDQGDORQH�GHYLFH�RU�WRJHWKHU�ZLWK�D�YDULHW\�RI�FOHDUHG�DQG
XQPRGLILHG�V\QJR�EDVHG�VRIWZDUH�RSWLRQV�
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�WKH�DUFKLYLQJ�FRQILJXUDWLRQ�LV�FKDQJHG��GDWD�UHFHLYHG�FUHDWHG�DIWHU�WKH�XSJUDGH�PD\�EH�IODJJHG
DV��1RW�WR�EH�DUFKLYHG���7KLV�LV�FDXVHG�E\�WKH�DXWRPDWLF�IXQFWLRQ�IRU�FOHDQLQJ�XS�WHPSRUDU\�GDWD�EHLQJ
GLVDEOHG�E\�WKH�VRIWZDUH�XSJUDGH��'XH�WR�WKH�GLVDEOHG�FOHDQXS�IXQFWLRQ��GLVF�FDSDFLW\�IRU�IUHH�VSDFH
GHFUHDVHV�IDVWHU�WKDQ�XVXDO��8QOHVV�WKH�DUFKLYLQJ�FRQILJXUDWLRQ�DQG�WKH�FOHDQXS�DXWRPDWLF�IXQFWLRQ�DUH
UHYHUWHG�EDFN�WR�WKH�RULJLQDO�VWDWH��SULRU�WR�WKH�VRIWZDUH�XSJUDGH���GDWD�WKDW�ZDV�LQFRUUHFWO\�IODJJHG��1RW
WR�EH�DUFKLYHG��PXVW�EH�PDQXDOO\�SUHYHQWHG�IURP�EHLQJ�GHOHWHG�E\�HLWKHU�FOLQLFDO�DGPLQLVWUDWRU�RU
VHUYLFH�HQJLQHHU���S!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ�3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
0HGLFDO�GHYLFH�VRIWZDUH�ZKLFK�QHHGV�WR�EH�LQVWDOOHG��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGIXVLRQ�6\ULQJH�3XPSV�&O�,,
&RPSDQ\�6PLWKV�0HGLFDO�$6'�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7KH�0HGIXVLRQ�6\ULQJH�,QIXVLRQ�3XPSV�DUH�LQGLFDWHG�IRU�WKH�IROORZLQJ�XVHV�����$GPLQLVWUDWLRQ�RI�IOXLGV
UHTXLULQJ�SUHFLVHO\�FRQWUROOHG�LQIXVLRQ�UDWHV�LQFOXGLQJ�EORRG�RU�EORRG�SURGXFWV��OLSLGV��GUXJV��DQWLELRWLFV�
HQWHUDO�VROXWLRQV�DQG�RWKHU�WKHUDSHXWLF�IOXLGV�����%\�WKH�IROORZLQJ�GHOLYHU\�URXWHV��DUWHULDO��HSLGXUDO�
LQWUDYHQRXV��LQWUDWKHFDO��VXEFXWDQHRXV��DQG�HQWHUDO����%\�WKH�IROORZLQJ�GHOLYHU\�PRGHV��FRQWLQXRXV�
YROXPH�WLPH��PDVV��ERG\�ZHLJKW��LQWHUPLWWHQW��DQG�EROXV�����,Q�FULWLFDO�FDUH��DQHVWKHVLD��QHRQDWDO��DQG
SHGLDWULF�DSSOLFDWLRQV�RU�RWKHU�KHDOWKFDUH�VHWWLQJV�ZKHUH�XVH�RI�WKH�V\ULQJH�LQIXVLRQ�SXPS�FDQ�EH
PRQLWRUHG�RU�VXSHUYLVHG�E\�D�FOLQLFLDQ�����,QVLGH�WKH�05,�URRP�PRXQWHG�RXWVLGH�WKH�����*DXVV�OLQH�DQG
ZLWK�VKLHOGHG�PDJQHWV�RI�ILHOG�VWUHQJWK�RI�����7HVOD
�5HFDOO�1XPEHU�=����������=������������=�����������S!
5($621�EU!
&HUWDLQ�0HGIXVLRQ�6\ULQJH�3XPS�0RGHOV��6HULHV�������������DQG�������PD\�QRW�UHFRJQL]H�RU�PD\
PLVLGHQWLI\�ORDGHG�PHGLFDWLRQ�V\ULQJHV��7KH�LQDELOLW\�RI�D�SXPS�WR�UHFRJQL]H�D�V\ULQJH��L�H��WKH�VL]H�RI
WKH�V\ULQJH�LV�XQNQRZQ�WR�WKH�SXPS��UHVXOWV�LQ�DQ�LQDELOLW\�WR�FRPSOHWH�SXPS�SURJUDPPLQJ�
0LVLGHQWLILFDWLRQ�RI�D�V\ULQJH�LV�ZKHUH�WKH�SXPS�PLVLQWHUSUHWV�WKH�V\ULQJH�VL]H��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6PLWKV�0HGLFDO�$6'�,QF��0LQQHDSROLV��01��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������SXPSV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6LHPHQV�$&8621�6&�����8OWUDVRXQG
6\VWHP�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$&8621�6&�����8OWUDVRXQG�6\VWHP�3URGXFW�8VDJH��7KH�6&�����XOWUDVRXQG�LPDJLQJ�V\VWHP�LV
LQWHQGHG�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV��&DUGLDF��1HR�QDWDO�DQG�)HWDO�&DUGLDF��3HGLDWULF�
7UDQVHVSRKDJHDO��$GXOW�&HSKDOLF��3HULSKHUDO�9HVVHO��$EGRPLQDO��$EGRPLQDO�,QWUDRSHUDWLYH�
,QWUDRSHUDWLYH�1HXURORJLFDO��0XVFXOR�VNHOHWDO�&RQYHQWLRQDO��DQG�0XVFXOR�VNHOHWDO�6XSHUILFLDO
DSSOLFDWLRQV��7KH�V\VWHP�DOVR�SURYLGHV�WKH�DELOLW\�WR�PHDVXUH�DQDWRPLFDO�VWUXFWXUHV�DQG�FDOFXODWLRQ
SDFNDJHV�WKDW�SURYLGH�LQIRUPDWLRQ�WR�WKH�FOLQLFLDQ�WKDW�PD\�EH�XVHG�DGMXQFWLYHO\�ZLWK�RWKHU�PHGLFDO�GDWD
REWDLQHG�E\�D�SK\VLFLDQ�IRU�FOLQLFDO�GLDJQRVLV�SXUSRVHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�DSSOLFDWLRQ�PD\�XQGHUHVWLPDWH�WKH�(52$��(IIHFWLYH�5HJXUJLWDQW�2ULILFH�$UHD��LQ�FRPSDULVRQ�WR�WKH
VDPH�SDWLHQW�UHVXOWV�REWDLQHG�ZLWK�WKH��=�F�YROXPH�WUDQVWKRUDFLF�HFKRFDUGLRJUDSK\�WUDQVGXFHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0RXQWDLQ�9LHZ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDUW6WDUW�;/��'HILEULOODWRU�0RQLWRU�&O
,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+HDUW6WDUW�;/��'HILEULOODWRU�0RQLWRU7KH�+HDUW6WDUW�;/��LV�LQWHQGHG�IRU�XVH�LQ�D�KRVSLWDO�VHWWLQJ�E\
TXDOLILHG�PHGLFDO�SHUVRQQHO�WUDLQHG�LQ�WKH�RSHUDWLRQ�RI�WKH�GHYLFH�DQG�TXDOLILHG�E\�WUDLQLQJ�LQ�EDVLF�OLIH
VXSSRUW��DGYDQFHG�OLIH�VXSSRUW��RU�GHILEULOODWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
8SGDWH�;/¢�GHYLFH�VRIWZDUH�WR�YHUVLRQ�$�����7KLV�LQFOXGHV�HQKDQFHPHQWV�WR�WKH�2SHUDWLRQDO�&KHFNV�
HYHQW�ORJV��DQG�WURXEOHVKRRWLQJ�PHVVDJHV�WKDW�SURYLGH�DV�FRPSOHWH�RI�LQIRUPDWLRQ�DV�QHHGHG�WR�XVHUV
RQ�GHYLFH�UHDGLQHVV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
&KLQD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�2�DUP�,PDJLQJ�&O�,,
&RPSDQ\�0HGWURQLF�1DYLJDWLRQ��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
2�DUP������PRELOH�LPDJH�LQWHQVLILHG�IOXRURVFRSLF�[�UD\�V\VWHP������0RGHO��%$6(�2$50
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%O������������6<6����9��3URGXFW�1XPEHU��%O�������������8',�����������������������0RGHO�
%$6(�2$50�%O������������6<6����9��3URGXFW�1XPEHU��%O�������������8',������������������
����0RGHO��%$6(�2$50�%O�����������5�6<6����9�5:.��3URGXFW�1XPEHU��%O�����������5��8',�
���������������������0RGHO��%$6(�2$50�%O������������6<6����9��3URGXFW�1XPEHU�
%O�������������8',�����������������������%$6(�2$50�%O�����������5�6<6����9�5:.��3URGXFW
1XPEHU��%O�����������5��8',������������������3URGXFW�8VDJH��7KH�2�DUP�,PDJLQJ�6\VWHP�LV�D
PRELOH�[�UD\�V\VWHP�GHVLJQHG�IRU��'�IOXRURVFRSLF�DQG��'�LPDJLQJ�DQG�LV�LQWHQGHG�WR�EH�XVHG�ZKHUH�D
SK\VLFLDQ�EHQHILWV�IURP��'�DQG��'�LQIRUPDWLRQ�RI�DQDWRPLF�VWUXFWXUHV�DQG�REMHFWV�ZLWK�KLJK�[�UD\
DWWHQXDWLRQ�VXFK�DV�ERQ\�DQDWRP\�DQG�PHWDOOLF�REMHFWV��7KH�2�DUP�,PDJLQJ�6\VWHP�LV�FRPSDWLEOH�ZLWK
FHUWDLQ�,PDJH�*XLGHG�6XUJHU\�6\VWHPV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWH���6:�8SGDWH���������LV�EHLQJ�LPSOHPHQWHG�WR�DGGUHVV�WKH�IROORZLQJ�LVVXHV��,QDELOLW\�WR
SRZHU�WKH�V\VWHP�DIWHU�VKXWGRZQ��6\VWHP�VWD\V�LQ�VWDQGDORQH�PRGH��,PDJH�UHFRQVWUXFWLRQ�
6\VWHP�3HQGDQW�ERRWXS��'RVH�GLVSOD\�UHSRUW��*DQWU\�PRWLRQ��1HWZRUN�FRPPXQLFDWLRQ��6\VWHP
VKXWGRZQ��DQG�(DUO\�WHUPLQDWLRQ�RI��'�VSLQ���S!
(&$//,1*�),50�0$18)$&785(5�EU!
$0HGWURQLF�1DYLJDWLRQ��,QF���/LWWOHWRQ��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������L�67$7�'(�KDQGKHOG�PRGXOH��&O�,,
&RPSDQ\�$EERWW�3RLQW�2I�&DUH�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L�67$7�'(�KDQGKHOG�GDWD�SURFHVVLQJ�PRGXOH�IRU�FOLQLFDO�XVH��6RIWZDUH�9HUVLRQ������/LVW
1XPEHU���.�������������8',�����������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,VVXHV�UHVXOWLQJ�IURP�XSJUDGH�WR�VRIWZDUH�YHUVLRQ����������/RFDWLRQ��RSHUDWRU��VWRUHG�SDWLHQW�OLVWV�ZLOO�QRW
XSGDWH��DQG�����&XVWRPL]HG�5HIHUHQFH�5DQJHV��$FWLRQ�5DQJHV��DQG�&XVWRP�5HSRUWDEOH�5DQJHV�DUH
UHVHW�WR�IDFWRU\�GHIDXOW�YDOXHV��1R�HUURQHRXV�UHVXOWV�DUH�JHQHUDWHG�DV�D�UHVXOW�RI�WKLV�LVVXH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$EERWW�3RLQW�2I�&DUH�,QF���3ULQFHWRQ��1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0LQGUD\�$QHVWKHVLD�'HOLYHU\�6\VWHPV��&O�,,
&RPSDQ\�0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$�6HULHV�$��$��$QHVWKHVLD�'HOLYHU\�6\VWHP��0RGHO�1XPEHUV������)��������;��$���DQG
����)��������;��$���3URGXFW�8VDJH��7KH�$�6HULHV�$QHVWKHVLD�6\VWHP�LV�D�GHYLFH�XVHG�WR�DGPLQLVWHU
WR�D�SDWLHQW��FRQWLQXRXVO\�RU�LQWHUPLWWHQWO\��D�JHQHUDO�LQKDODWLRQ�DQHVWKHWLF��DQG�WR�PDLQWDLQ�D�SDWLHQW�V
YHQWLODWLRQ��7KH�$�6HULHV�LV�LQWHQGHG�IRU�XVH�E\�OLFHQVHG�FOLQLFLDQV��IRU�SDWLHQWV�UHTXLULQJ�DQHVWKHVLD
ZLWKLQ�D�KHDOWK�FDUH�IDFLOLW\��DQG�FDQ�EH�XVHG�IRU�DGXOW��SHGLDWULF��DQG�LQIDQW�SRSXODWLRQV��5HFDOO�1XPEHU
�=����������
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$�6HULHV�$��$QHVWKHVLD�'HOLYHU\�6\VWHP��0RGHO�1XPEHU������)�3$����;��$���3URGXFW
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�LVVXH�PD\�UHVXOW�LQ�WKH�SUHYLRXV�VHWWLQJV�EHLQJ�DSSOLHG�LQVWHDG�RI�WKH�GHIDXOW�VHWWLQJV�RU�WKH
XQLW�PD\�VNLS�WKH�VWDUWXS�OHDN�WHVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK�1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�1HWZRUN�)LUHZDOO��&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�1HWZRUN�)LUHZDOO��&LVFR�$6$������3URGXFW�8VDJH�7KH�&LVFR�$6$������;�SURYLGHV�,3Y��DQG
,3Y��5RXWLQJ�DQG�1HWZRUN�$GGUHVV�7UDQVODWLRQ��1$7��FDSDELOLWLHV��,W�DOVR�SURYLGHV�WKH�IROORZLQJ��3RUW
)LOWHULQJ�6WDWHIXO�3DFNHW�,QVSHFWLRQ�'HIDXOW�3URWHFWLRQ�3ROLFLHV�7KHVH�GHIDXOW�SROLFLHV�WUXVW�DOO�RXWJRLQJ
WUDIILF�DQG�GR�QRW�DOORZ�DQ\�LQFRPLQJ�WUDIILF���&LVFR�$6$������3URGXFW�8VDJH�7KH�&LVFR�$6$������;
SURYLGHV�,3Y��DQG�,3Y��5RXWLQJ�DQG�1HWZRUN�$GGUHVV�7UDQVODWLRQ��1$7��FDSDELOLWLHV��,W�DOVR�SURYLGHV
WKH�IROORZLQJ��3RUW�)LOWHULQJ�6WDWHIXO�3DFNHW�,QVSHFWLRQ�'HIDXOW�3URWHFWLRQ�3ROLFLHV�7KHVH�GHIDXOW�SROLFLHV
WUXVW�DOO�RXWJRLQJ�WUDIILF�DQG�GR�QRW�DOORZ�DQ\�LQFRPLQJ�WUDIILF�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)LUHZDOO�LQVWDOOHG�ZLWK�3KLOLSV�,QWHOOL9XH�,QIRUPDWLRQ�&HQWHU�L;�RU�,QIRUPDWLRQ�&HQWHU�&ODVVLF�PD\�KDYH�D
GHIHFWLYH�FRPSRQHQW��ZKLFK�PD\�UHVXOW�LQ�ORVV�RI�FRQQHFWLRQ�WR�WKH�,QIRUPDWLRQ�&HQWHU�L;��7KH�GHIHFW
LQYROYHV�WKH�FORFN�VLJQDO�FRPSRQHQW�ZLWKLQ�WKH�ILUHZDOO��7KLV�FRPSRQHQW�KDV�D�KLJK�SUREDELOLW\�RI�IDLOLQJ
LQ�DSSOLDQFHV�WKDW�KDYH�EHHQ�UXQQLQJ�IRU�JUHDWHU�WKDQ����PRQWKV��,I�WKH�FORFN�VLJQDO�FRPSRQHQW�ZHUH�WR
IDLO��WKH�ILUHZDOO�ZLOO�VWRS�IXQFWLRQLQJ��ZLOO�QRW�ERRW��DQG�LV�QRW�UHFRYHUDEOH��7KLV�IDLOXUH�ZLOO�UHVXOW�LQ�ORVV�RI
FRPPXQLFDWLRQ�EHWZHHQ�GHYLFHV�WKDW�DUH�VHSDUDWHG�E\�WKH�ILUHZDOO��ZKLFK�PD\�FDXVH�WKH�,QIRUPDWLRQ
&HQWHU�WR�UHERRW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������=ROO�����6HULHV�9HQWLODWRUV���&O�,,
&RPSDQ\�=2//�0HGLFDO�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
����6HULHV�9HQWLODWRUV�UXQQLQJ�VRIWZDUH�YHUVLRQ����������7KH�GHYLFHV�LQ�WKH�=2//�YHQWLODWRU�DUH
LQGLFDWHG�IRU�XVH�LQ�WKH�PDQDJHPHQW�RI�LQIDQW�WKURXJK�DGXOW�SDWLHQWV�ZHLJKLQJ�������NJ�ZLWK�DFXWH�RU
FKURQLF�UHVSLUDWRU\�IDLOXUH�RU�GXULQJ�UHVXVFLWDWLRQ�E\�SURYLGLQJ�FRQWLQXRXV�SRVLWLYH�SUHVVXUH�YHQWLODWLRQ��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�DQRPDO\�LQ�WKH�����VRIWZDUH�YHUVLRQ�����������ZDV�LGHQWLILHG��ZKLFK�FDQ�OHDG�WR�D�XVHU
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LQDGYHUWHQWO\�FKDQJLQJ�GHYLFH�VHWWLQJV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=2//�0HGLFDO�&RUSRUDWLRQ��&KHOPVIRUG��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
2XWVLGH�86��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������)UHVHQLXV�����7��+HPRGLDO\VLV�'HOLYHU\�6\VW�
&O�,,
&RPSDQ\�)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QWHOOLYXH�L;�,QIRUPDWLRQ�&HQWHU�6RIWZDUH���$OO�3,,&�L;�6XUYHLOODQFH�VWDWLRQV�LQFOXGLQJ�������������7�
+HPRGLDO\VLV�'HOLYHU\�6\VWHP�3URGXFW�,QGLFDWHG�IRU�DFXWH�DQG�FKURQLF�GLDO\VLV�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KLOH�UHYLHZLQJ�GRFXPHQWDWLRQ�IRU�WKH�QH[W�VRIWZDUH�UHOHDVH�RI�WKH�����7��DQ�5	'�WHFKQLFLDQ�LGHQWLILHG
WKDW�VHWWLQJ�WKH�8)�JRDO�WR�
�
�LQWURGXFHV�D�GLVFUHSDQF\�EHWZHHQ�WKH�8)�UDWH�GLVSOD\HG�DQG�WKH�DFWXDO�8)
SXPS�UDWH��7KH�VRIWZDUH�DQRPDO\�LV�DOVR�DSSOLFDEOH�WR�WKH�����7�0DFKLQHV�WKDW�FRQWDLQHG�WKH������%XJ
)L[�SHU�'&$)�������������7�8SJUDGH�NLWV�WKDW�FRQWDLQHG�WKH������%XJ�)L[�DUH�DOVR�DIIHFWHG�
$GGLWLRQDOO\��6:�YHUVLRQ�������LQ�GHVLJQ�IUHH]H��LV�DOVR�LPSDFWHG�E\�WKLV�DQRPDO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��:DOWKDP��0$�RQ������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���PDFKLQHV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�GLJLWDO�[�UD\�GHWHFWRU3UR*UDGH�5���&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
GLJLWDO�[�UD\�GHWHFWRU�3UR*UDGH�5����VROLG�VWDWH�;�UD\�LPDJHU��IODW�SDQHO�GLJLWDO�LPDJHU��$V�D�SDUW�RI�D
UDGLRJUDSKLF�V\VWHP��WKH�3KLOLSV�3UR*UDGH�LV�LQWHQGHG�WR�DFTXLUH��SURFHVV��VWRUH��GLVSOD\��DQG�H[SRUW
GLJLWDO�UDGLRJUDSKLF�LPDJHV��7KH�3KLOLSV�3UR*UDGH�LV�VXLWDEOH�IRU�DOO�URXWLQH�UDGLRJUDSKLF�H[DPLQDWLRQV�
LQFOXGLQJ�VSHFLDOLVW�DUHD�OLNH�LQWHQVLYH�FDUH��WUDXPD��RU�SHGLDWULF�ZRUN��H[FOXGLQJ�PDPPRJUDSK\��8QLWHG
6WDWHV�RQO\��7KH�(OHYD�:RUNVSRW�LV�QRW�LQWHQGHG�IRU�IOXRURVFRS\�DQG�DQJLRJUDSK\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�WKH�:L)L�FRQQHFWLRQ�EHWZHHQ�WKH�6N\3ODWH�GHWHFWRU�DQG�+3�WUDQVIHU�SRLQW�LV�ZHDN��DQ�LPDJH�PD\�IDLO
WR�WUDQVIHU�IURP�WKH�6N\3ODWH�GHWHFWRU�WR�WKH�V\VWHP��7KH�LPDJH�UHPDLQV�LQ�WKH�PHPRU\�RI�WKH�GHWHFWRU�
EXW�FDQQRW�EH�WUDQVIHUUHG�ZLUHOHVVO\�RU�E\�XVH�RI�WKH�EDFNXS�FDEOH��7R�FRQWLQXH��WKH�RSHUDWRU�FDQ�UHVHW
WKH�6N\3ODWH�GHWHFWRU�E\�UHPRYLQJ�LWV�EDWWHULHV��EXW�WKH�DFTXLUHG�LPDJH�LV�ORVW�DQG�D�UH�WDNH�LV
QHFHVVDU\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�$OO�3,,&�L;�6XUYHLOODQFH�VWDWLRQV��&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QWHOOLYXH�L;�,QIRUPDWLRQ�&HQWHU�6RIWZDUH���$OO�3,,&�L;�6XUYHLOODQFH�VWDWLRQV�LQFOXGLQJ���������,QWHOOL9XH
,QIR�&HQWHU�L;�$����������3,,&�&ODVVLF�8SJUDGH��������,QWHOOL9XH�,QIR�&HQWHU�L;�%����&���������
,QWHOOL9XH�,QIR�&HQWHU�L;�%����������,QWHOOL9XH�6HUYHU�,;�$����������'DWDEDVH�6HUYHU�8SJUDGH�$���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
2QFH�D�VXUYHLOODQFH�VWDWLRQ�LV�UHVWDUWHG�RQ�-DQXDU\���������RU�ODWHU��WKH�VWDWLRQ�ZLOO�EH�XQDEOH�WR�SHUIRUP
SDWLHQW�GLVFKDUJH�DQG�WUDQVIHU�RSHUDWLRQV��$Q\�VXEVHTXHQW�DWWHPSW�WR�SHUIRUP�WKHVH�RSHUDWLRQV�ZLOO
FDXVH�WKH�VWDWLRQ�WR�UHVWDUW��UHVXOWLQJ�LQ�D�VKRUW�SHULRG�RI�ORVV�RI�PRQLWRULQJ�DW�WKH�6XUYHLOODQFH�VWDWLRQ
GXULQJ�VXFK�UHVWDUW��8QWLO�WKLV�LVVXH�FDQ�EH�FRUUHFWHG��XVHUV�VKRXOG�DYRLG�LQWHQWLRQDOO\�UHVWDUWLQJ�WKHLU
6XUYHLOODQFH�VWDWLRQV�LQ�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3URWXUD�6RIWZDUH�ZLWK�(OHFNWD�LQWHUIDFH��&O�,,
&RPSDQ\�0HG�7HF�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3URWXUD�6RIWZDUH�ZKLFK�XWLOL]HV�(OHNWD
V�L&20�LQWHUIDFH��07�;60�������07�;60��������
07�;60���������07�6;0���������07�;60���������07�;60���������07�;60�������07�;60��������
07�;60���������07�;60�������07�;60���������07�;60���������7KH�3URWXUD�6RIWZDUH�LV�LQWHQGHG
WR�LQWHUIDFH�EHWZHHQ�UHFRUG�DQG�YHULI\�V\VWHPV��OLQHDU�DFFHOHUDWRU��/LQDF��VRIWZDUH�V\VWHPV��DQG�RU
LPDJH�JXLGDQFH�V\VWHPV�DQG�WKH�3URWXUD�&RXFK��
�5HFDOO�1XPEHU�=�������������S!
5($621�EU!
:KHQ�DQ�HUURU�PHVVDJH�UHPDLQV�GLVSOD\HG�DQG�LV�QRW�FOHDUHG�LQ�WKH�3URWXUD�VRIWZDUH�ZLWK�WKH�(OHNWD
SHGHVWDO�FRRUGLQDWHV��PRYLQJ�WKH�SHGHVWDO�FRXOG�FDXVH�WKH�3URWXUD�VRIWZDUH�WR�QRW�XSGDWH�ZLWK�WKH
SHGHVWDO�ORFDWLRQ�DQG�EXIIHUV�WKH�SHGHVWDO�PRYHPHQW�KLVWRU\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HG�7HF�,QF���2UDQJH�&LW\��,$���RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��LQVWDOODWLRQV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�,RZD�DQG�6RXWK�'DNRWD��6KLSSHG�LQWHUQDWLRQDOO\�WR�WKH�1HWKHUODQGV���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������)XML�&RPSXWHG�5DGLRJUDSK\�0DPPRJUDSK\
6XLWH��&O�,,
&RPSDQ\�)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)XML�&RPSXWHG�5DGLRJUDSK\�0DPPRJUDSK\�6XLWH��)&506��IRU�&5�,5���$:6��7KH�)XML�&RPSXWHG
5DGLRJUDSK\�0DPPRJUDSK\�6XLWH��)&506��LV�D�VRIWZDUH�GHYLFH�WKDW��LQ�FRQMXQFWLRQ�ZLWK�D�VSHFLILHG
)XML�&RPSXWHG�5DGLRJUDSK\�V\VWHP�IRUPV�WKH�)XML�&RPSXWHG�5DGLRJUDSK\�IRU�PDPPRJUDSK\��)&5P�
GHYLFH��)&5P�ZLWK�D�GHGLFDWHG�PDPPRJUDSKLF�[�UD\�PDFKLQH�JHQHUDWHV�GLJLWDO�PDPPRJUDSKLF
LPDJHV�WKDW�FDQ�EH�XVHG�IRU�VFUHHQLQJ�DQG�GLDJQRVLV�RI�EUHDVW�FDQFHU�
�5HFDOO�1XPEHU�=�������������S!
5($621�EU!
)8-,),/0�0HGLFDO�6\VWHPV�8�6�$���,QF���)068��LGHQWLILHG�D�SRWHQWLDO�IDLOXUH�ZLWK�RXU�0DPPRJUDSK\
V\VWHP��7KH�DFTXLVLWLRQ�ZRUNVWDWLRQV��)'5¢����$:6��)'5�����$:6��)'5�����$:6��DQG
&5¢,5���$:6�DVVLJQ�D�XQLTXH�,'�QXPEHU�WR�HYHU\�LPDJH�VWXG\�EXW�YHU\�UDUHO\��ZLWK�WKH�DFTXLVLWLRQ
ZRUNVWDWLRQ�VRIWZDUH�YHUVLRQV��96�2��96����96�����9�����9�����DQG�9�����WKH�V\VWHP�PD\�DVVLJQ�WKH
VDPH�,'�QXPEHU�WR�D�QHZ�VHW�RI�LPDJHV�WKDW�ZDV�DOUHDG\�DVVLJQHG�WR�WKH�SUHYLRXV�VHW�RI�LPDJHV�GXH�WR
WKH�HUURU�LQ�,'�QXPEHU�JHQHUDWLRQ�ORJLF��,I�DQ�,PDJH�ZLWK�WKLV�HUURU��ZLWK�GXSOLFDWH�,'�QXPEHU��,V
WUDQVPLWWHG�WR�3$&6��LW�PD\�RYHUZULWH�WKH�LPDJH�DOUHDG\�VWRUHG�RQ�3$&6���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���6WDPIRUG��&7��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�WRWDO�S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)XMLILOP�0HGLFDO�$VSLUH�6\VWHPV���&O�,,
&RPSDQ\�)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$VSLUH�+'�3OXV��$VSLUH�+'�V��IRU�)'5�����$:6��7KH�)XMLILOP�'LJLWDO�0DPPRJUDSK\�6\VWHPV��$VSLUH
+'�3OXV��)'5�06�������DQG�$VSLUH�1'�V��)'5�06��������JHQHUDWH�IXOO�ILHOG�GLJLWDO�PDPPRJUDSK\
LPDJHV�WKDW�FDQ��DV�RWKHU�IXOO�ILHOG�GLJLWDO�PDPPRJUDSK\�V\VWHPV��EH�XVHG�IRU�VFUHHQLQJ�DQG�GLDJQRVLV
RI�EUHDVW�FDQFHU�DQG�DUH�LQWHQGHG�IRU�XVH�LQ�WKH�VDPH�FOLQLFDO�DSSOLFDWLRQV�DV�WUDGLWLRQDO�VFUHHQ�ILOP
PDPPRJUDSK\�V\VWHPV�
�5HFDOO�1XPEHU�=��������������=������������=�����������S!
5($621�EU!
)8-,),/0�0HGLFDO�6\VWHPV�8�6�$���,QF���)068��LGHQWLILHG�D�SRWHQWLDO�IDLOXUH�ZLWK�RXU�0DPPRJUDSK\
V\VWHP��7KH�DFTXLVLWLRQ�ZRUNVWDWLRQV��)'5¢����$:6��)'5�����$:6��)'5�����$:6��DQG
&5¢,5���$:6�DVVLJQ�D�XQLTXH�,'�QXPEHU�WR�HYHU\�LPDJH�VWXG\�EXW�YHU\�UDUHO\��ZLWK�WKH�DFTXLVLWLRQ
ZRUNVWDWLRQ�VRIWZDUH�YHUVLRQV��96�2��96����96�����9�����9�����DQG�9�����WKH�V\VWHP�PD\�DVVLJQ�WKH
VDPH�,'�QXPEHU�WR�D�QHZ�VHW�RI�LPDJHV�WKDW�ZDV�DOUHDG\�DVVLJQHG�WR�WKH�SUHYLRXV�VHW�RI�LPDJHV�GXH�WR
WKH�HUURU�LQ�,'�QXPEHU�JHQHUDWLRQ�ORJLF��,I�DQ�,PDJH�ZLWK�WKLV�HUURU��ZLWK�GXSOLFDWH�,'�QXPEHU��,V
WUDQVPLWWHG�WR�3$&6��LW�PD\�RYHUZULWH�WKH�LPDJH�DOUHDG\�VWRUHG�RQ�3$&6���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���6WDPIRUG��&7��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�WRWDO�S!
',675,%87,21�EU!
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:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5RFKH�&REDV������0RGXODU�6HULHV���&O�,,
&RPSDQ\��5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&REDV������0RGXODU�6HULHV�V\VWHP��6RIWZDUH�9HUVLRQ�������DQG��������8',�������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�IDLOXUH�PD\�LQFRUUHFWO\�VHW�WKH�V\VWHP�VHWWLQJV�WR��GHIDXOW��VHWWLQJV��FUHDWLQJ�D�ULVN�RI
LQFRUUHFW�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������526$�6SLQH����������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�6SLQH��������6WHUHRWD[LF�LQVWUXPHQW�&RPSXWHU�DVVLVWHG�VXUJLFDO�GHYLFH��,QWHQGHG�IRU�WKH�VSDWLDO
SRVLWLRQLQJ�DQG�RULHQWDWLRQ�RI�LQVWUXPHQW�KROGHUV�WR�EH�XVHG�E\�QHXURVXUJHRQV�
�5HFDOO�1XPEHU�=�������������S!
5($621�EU!
5RERW�DUP�EHLQJ�VHQW�WR�WKH�ZURQJ�SRVLWLRQ������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������526$�%UDLQ������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�%UDLQ�����6WHUHRWD[LF�LQVWUXPHQW�&RPSXWHU�DVVLVWHG�VXUJLFDO�GHYLFH��,QWHQGHG�IRU�WKH�VSDWLDO
SRVLWLRQLQJ�DQG�RULHQWDWLRQ�RI�LQVWUXPHQW�KROGHUV�WR�EH�XVHG�E\�QHXURVXUJHRQV�
�5HFDOO�1XPEHU�=�������������S!
5($621�EU!
5RERW�DUP�EHLQJ�VHQW�WR�WKH�ZURQJ�SRVLWLRQ������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2&8/86�3HQWDFDP�$;/��0RGHO�������
VRIWZDUH��&O�,,
&RPSDQ\�2FXOXV�2SWLNJHUDHWH�*0%+��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
2&8/86�3HQWDFDP�$;/��0RGHO��������VRIWZDUH�YHUVLRQV�����U��������U��������U����DQG�����U����7KH
ILUP�QDPH�RQ�WKH�ODEHO�LV�2&8/86�2SWLNJHUDWH�*PE+��0DGH�LQ�*HUPDQ\��7KH�3HQWDFDP�$;/�LV
GHVLJQHG�WR�WDNH�SKRWRV�RI�WKH�DQWHULRU�VHJPHQW�RI�WKH�H\H
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�VRIWZDUH�YHUVLRQV�KDYH�DQ�DQRPDO\�ZKLFK�PD\�SURGXFH�DQ�HUURQHRXV�PDUNLQJ�IRU�WKH
TXDOLW\�VSHFLILFDWLRQ�YDOXH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2FXOXV�2SWLNJHUDHWH�*0%+��:HW]OHU��*HUPDQ\�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���&$�DQG�)/��7KHUH�ZHUH�QR�IRUHLJQ�PLOLWDU\�JRYHUQPHQW�DFFRXQWV���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�7)�3(7�&7�&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�7)�3(7�&7��PRGHO���������UXQQLQJ�VRIWZDUH�YHUVLRQ������7KLV�GHYLFH�LV�D�GLDJQRVWLF�LPDJLQJ
V\VWHP�WKDW�FRPELQHV�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��DQG�;�UD\�&RPSXWHG�7RPRJUDSK\��&7�
V\VWHPV��7KH�&7�VXEV\VWHP�SURGXFHV�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ
RI�[�UD\�WUDQVPLVVLRQ�GDWD��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�LVVXH�FDXVHV�3(7�UHFRQVWUXFWLRQV�WR�IDLO�LQWHUPLWWHQWO\��,W�ZDV�GHWHUPLQHG�WKDW
UHFRQVWUXFWLRQV�IDLO�GXH�WR�D�QHJDWLYH�WDEOH�SRVLWLRQ�����YDOXH�LV�LQVHUWHG��LQ�WKH�UDZ�GDWD�OLVW�ILOH��UDWKHU
WKDQ�WKH�DFWXDO�WDEOH�SRVLWLRQ��7KLV�HUURU�KDV�EHHQ�IRXQG�WR�RFFXU�LQ�WZR�VFHQDULRV�����:KHQ�WKH�V\VWHP
RSHUDWRU�FDQFHOV�DQ�DFTXLVLWLRQ�D��7KH�HUURU�ZLOO�RFFXU�HYHU\�WLPH�D�VFDQ�LV�FDQFHOOHG�E\�WKH�RSHUDWRU����
&RXFK�SRVLWLRQ�UHTXHVWV�ZLWKLQ�WKH�VRIWZDUH�VHTXHQFH�ZHUH�GHOD\HG�D��7KH�HUURU�RFFXUV�LQWHUPLWWHQWO\�
EXW�KDV�EHHQ�IRXQG�WR�RFFXU�PRUH�IUHTXHQWO\�ZKHQ�WKH�JDQWU\�V�QHWZRUN�LV�KHDYLO\�ORDGHG�ZLWK�PXOWLSOH
UHWURVSHFWLYH�UHFRQVWUXFWLRQV�UXQQLQJ�LQ�SDUDOOHO��E��7KH�HUURU�PDQLIHVWV�WR�WKH�WHFKQRORJLVW�E\�DQ�HUURU
PHVVDJH�DQG�)DLOHG�VWDWXV�RQ�WKH�5HFRQVWUXFWLRQ�0RQLWRU�DQG�WKH�HUURU�PHVVDJH�5HVXOW�^�`�IDLOHG�WR
UHFRQVWUXFW��RQ�WKH�$FTXLVLWLRQ�:RUNIORZ�ZLQGRZ�GXULQJ�UHFRQVWUXFWLRQ�DIWHU�WKH�SDWLHQW�VFDQ�KDV�EHHQ
FRPSOHWHG��,Q�ERWK�VFHQDULRV��WKH�DFTXLVLWLRQ�GDWD�ZLOO�QRW�EH�DEOH�WR�EH�UHFRQVWUXFWHG�DQG�ZLOO�WKHUHIRUH
EH�XQXVDEOH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���&$��2+��,/��3$�DQG�1<���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW
$SS���&O�,,
&RPSDQ\�5RFKH�'LDEHWHV�&DUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS��&DWDORJ�QXPEHU���������������*7,1�QXPEHU
���������������	�&DWDORJ�QXPEHU���������������*7,1�QXPEHU���������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&HUWDLQ�L26�DQG�$QGURLG�$SS�YHUVLRQV�FRQWDLQ�D�SURJUDP�HUURU��EXJ��LQ�WKH�%ROXV�$GYLVRU�IHDWXUH��'XH
WR�D�VRIWZDUH�EXJ��ZKHQ�WKH�26�UHJLRQ�RI�WKH�SKRQH�VHWWLQJ�LV�FKDQJHG��WKH�XQLW�RI�PHDVXUH�ZLWKLQ�WKH
DSS�PD\�XQH[SHFWHGO\�FKDQJH��7KLV�FUHDWHV�D�ULVN�WKH�DSS�PLJKW�QRW�WUDQVIHU�WKH�EORRG�JOXFRVH�UHVXOW�RU
WKH�XVHU�PLJKW�QRW�FRUUHFWO\�LQSXW�QXPHULFDO�YDOXHV�IRU�FDUERK\GUDWH�XVHG�IRU�EROXV�DGYLFH����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH��,QF���,QGLDQDSROLV��,1�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLTXH�XVHUV�RI�YHUVLRQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SDFHODEV�+HDOWKFDUH�;KLELW�7HOHPHWU\
5HFHLY�&O�,,
&RPSDQ\�6SDFHODEV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6SDFHODEV�+HDOWKFDUH�;KLELW�7HOHPHWU\�5HFHLYHU��0RGHO��������VRIWZDUH�YHUVLRQ�����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6SDFHODEV�KDV�UHFHLYHG�PXOWLSOH�FRPSODLQWV�UHSRUWLQJ�WHOHPHWU\�EHGV�GURSSLQJ�RII�WKH�6SDFHODEV
&HQWUDO�6WDWLRQ�UHVXOWLQJ�LQ�D�ORVV�RI�PRQLWRULQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���9$��1-��0,��*$��DQG�,QWHUQDWLRQDOO\�WR�)��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&7�[UD\�V\VWHP�&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�,QJHQXLW\�&7�FRPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
1XPHURXV�LVVXHV�UHODWHG�WR�VRIWZDUH�%ULOOLDQFH�L&7�������VRIWZDUH�YHUVLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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�S!
',675,%87,21�EU!
���86�*RYW�DFFRXQWV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH�����&7�[UD\�V\VWHP�&O
,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�,QJHQXLW\�&RUH�����FRPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
1XPHURXV�LVVXHV�UHODWHG�WR�VRIWZDUH�%ULOOLDQFH�L&7�������VRIWZDUH�YHUVLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
���86�*RYW�DFFRXQWV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH�&7�[UD\��&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�,QJHQXLW\�&RUH�FRPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
1XPHURXV�LVVXHV�UHODWHG�WR�VRIWZDUH�%ULOOLDQFH�L&7�������VRIWZDUH�YHUVLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
���86�*RYW�DFFRXQWV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH����&W�[UD\�V\VWHP�&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�%ULOOLDQFH����FRPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
1XPHURXV�LVVXHV�UHODWHG�WR�VRIWZDUH�%ULOOLDQFH�L&7�������VRIWZDUH�YHUVLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
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',675,%87,21�EU!
���86�*RYW�DFFRXQWV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6\QJR�SOD]D�V\VWHPV�ZLWK�6:�9%��$��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�SOD]D�V\VWHPV�ZLWK�6:�9%��$��0RGHO�1XPEHU�������������������������������3URGXFW
8VDJH�6\QJR�SOD]D�LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\�
SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH
SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
:KHQ�D�SULRU�VWXG\�LV�EHLQJ�UHSODFHG�LQ�WKH�ZRUNIORZ�VWHS��LQ�FHUWDLQ�VFHQDULRV��EDVHG�RQ�WKH�'LVSOD\
3URWRFRO�FRQILJXUDWLRQ��WKH�SULRU�VWXG\�ZLOO�RQO\�EH�UHSODFHG�LQ�WKH�DFWLYH�:RUNIORZ�6WHS�DQG�QRW�VKRZ�LQ
DOO�RWKHU�ZRUNIORZ�VWHSV��7KH�RWKHU�ZRUNIORZ�VWHSV�ZLOO�FRQWLQXH�WR�VKRZ�WKH�LQLWLDOO\�ORDGHG�VWXG\����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6\QJR�SOD]D�3$&6��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�SOD]D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��ZLWK�VRIWZDUH�YHUVLRQ�9%��$��0RGHO
QXPEHUV������������������������������6\QJR�SOD]D�LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ
6\VWHP��3$&6��VRIWZDUH�GHYLFH�LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH�
VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ��
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
6RIWZDUH�XSGDWH�WR�FRUUHFW�VHYHUDO�LVVXHV�WKDW�LQFOXGH����3RWHQWLDO�GDWD�ORVV������6WXG\�PL[�XS�����
,QFRUUHFW�PHDVXUHPHQWV�RQ�PXOWL�IUDPH�LPDJHV������'HDUFKLYLQJ�LVVXH��DQG�����8QDXWKRUL]HG�DFFHVV�RI
GDWD�GXH�WR�LQDGHTXDWH�SHUPLVVLRQV�IRU�VKDUHG�IROGHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�+($/7+&$5(�&$5(6&$3(�VRIWZDUH��&O�,,
&RPSDQ\�*(�0HGLFDO�6\VWHPV�,QIRUPDWLRQ�7HFKQRORJLHV��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!���
*(�+($/7+&$5(�&$5(6&$3(�&HQWUDO�6WDWLRQ��&6&6��VRIWZDUH�YHUVLRQ������7KH�&$5(6&$3(
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&HQWUDO�6WDWLRQ�LV�LQWHQGHG�WR�FROOHFW�LQIRUPDWLRQ�IURP�D�QHWZRUN�DQG�GLVSOD\�WKLV�GDWD��7KLV�GDWD
LQFOXGHV�SK\VLRORJLFDO��SDWLHQW�GHPRJUDSKLF�DQG�RU�RWKHU�QRQ�PHGLFDO�LQIRUPDWLRQ
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
&$5(6&$3(�&HQWUDO�6WDWLRQ��&6&6��VRIWZDUH�YHUVLRQ�������XQLWV�PD\�H[SHULHQFH�XQH[SHFWHG�12
&200��1R�&RPPXQLFDWLRQ��DQG�QHWZRUN�FRPPXQLFDWLRQ�LVVXHV�DIWHU�ERRW�XS�RU�V\VWHP�UHVWDUW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV�,QIRUPDWLRQ�7HFKQRORJLHV��,QF���0LOZDXNHH��:,�RQ������������9ROXQWDU\�ILUP
LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HWURWRP���������N9�&7�VFDQQHU��,QGXVWULDO�&
&O�,,
&RPSDQ\�&DUO�=HLVV�0HWURORJ\�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HWURWRP���������N9�&7�VFDQQHU��,QGXVWULDO�&7�VFDQQHU�IRU�PHDVXULQJ�DQG�LQVSHFWLQJ�FRPSOHWH
FRPSRQHQWV�PDGH�RI�SODVWLF�RU�OLJKW�PHWDO�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
'XH�WR�D�VRIWZDUH�HUURU��LW�ZDV�REVHUYHG�WKDW�ZKHQ�WKH�XVHU�FORVHV�WKH�DFFHVV�GRRU��WKH�V\VWHP�ZLOO
UHVXPH�LWV�VFDQ�F\FOH�DXWRPDWLFDOO\��LQVWHDG�RI�WKH�XVHU�LQLWLDWLQJ�[�UD\�JHQHUDWLRQ�IURP�WKH�FRQWURO
SDQHO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUO�=HLVV�0HWURORJ\�,QF���0DSOH�*URYH��01��RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���86�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5RFKH���+LWDFKL�02'8/$5�$QDO\]HU�6\VWHPV��
&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5RFKH���+LWDFKL�02'8/$5�$QDO\]HU�6\VWHPV�,PPXQRDVVD\�$QDO\]HU�0RGHO�&DWDORJ�3DUW�1XPEHU�
��������������������������(OHFV\V������DQDO\]HU��GLVN�V\VWHP��DQG��������������������������
(OHFV\V������DQDO\]HU��UDFN�V\VWHP��0HGLFDO�'HYLFH�/LVWLQJ�QXPEHU��'���������(OHFV\V������(OHFV\V
DQDO\]HU�LV�D�IXOO\�DXWRPDWHG��UDQGRP�DFFHVV��FRPSXWHU�FRQWUROOHG�DQDO\WLFDO�V\VWHPV�IRU�TXDQWLWDWLYH
DQG�TXDOLWDWLYH�GHWHUPLQDWLRQV�RI�DQDO\WHV�LQ�ERG\�IOXLGV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�PDOIXQFWLRQ�FDQ�RFFXU�RQ�WKH�FREDV�H�����DQG�(OHFV\V������DQDO\]HUV�LQ�WKH�6DPSOH	
&RQWURO�GDWD�ILOH�ZKLFK�PD\�OHDG�WR�D�SRWHQWLDO�GDWD�PLVPDWFK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1��RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����LQVWUXPHQWV�S!
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',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5RFKH�FREDV�H�����,PPXQRDVVD\�$QDO\]H���&O
,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
FREDV�H�����,PPXQRDVVD\�$QDO\]HU�0RGHO�&DWDORJ�3DUW�QXPEHU����������������������������FREDV
H�����DQDO\]HU��GLVN�V\VWHP��DQG���������������������������FREDV�H�����DQDO\]HU��UDFN�V\VWHP��
PHGLDO�GHYLFH�OLVWLQJ�QXPEHU��(�������FREDV�H�����(OHFV\V�DQDO\]HU�LV�D�IXOO\�DXWRPDWHG��UDQGRP
DFFHVV��FRPSXWHU�FRQWUROOHG�DQDO\WLFDO�V\VWHPV�IRU�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GHWHUPLQDWLRQV�RI
DQDO\WHV�LQ�ERG\�IOXLGV�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
$�VRIWZDUH�PDOIXQFWLRQ�FDQ�RFFXU�RQ�WKH�FREDV�H�����DQG�(OHFV\V������DQDO\]HUV�LQ�WKH�6DPSOH	
&RQWURO�GDWD�ILOH�ZKLFK�PD\�OHDG�WR�D�SRWHQWLDO�GDWD�PLVPDWFK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1��RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����LQVWUXPHQWV�S!
',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(GZDUGV�+HPRVSKHUH�6\VWHP��&O�,,
&RPSDQ\�(GZDUGV�/LIHVFLHQFHV��//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!���
+HPRVSKHUH�6\VWHP�ZLWK�WKH�IROORZLQJ�WKUHH�FRPSRQHQWV��+(0��$GYDQFHG�0RQLWRU��+(06*0��
�6ZDQ�*DQ]�0RGXOH���DQG�+(02;6&�����2[LPHWU\�6PDUW�&DEOH���3URGXFW�8VDJH��7KH�+HPR6SKHUH
$GYDQFHG�0RQLWRU��+(0���LV�LQWHQGHG�WR�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�D�FRPSDWLEOH�(GZDUGV
KHPRG\QDPLF�PRQLWRULQJ�WHFKQRORJ\�PRGXOH�DQG�RU�FDEOH�DQG�DFFRPSDQ\LQJ�(GZDUGV�DFFHVVRULHV
DQG�RU�GLVSRVDEOHV��
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
3UH�SURFHGXUDO�LVVXHV�UHODWHG�WR�VRIWZDUH�GHIHFWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(GZDUGV�/LIHVFLHQFHV��//&��,UYLQH��&$�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV�S!
',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%ULOOLDQFH�L&7���0RGHO���������&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�L&7���0RGHO��������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
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1XPHURXV�VRIWZDUH�LVVXHV�ZLWK�%ULOOLDQFH�L&7�������YHUVLRQ��,VVXHV�DIIHFW�VFDQ�VWDUW�SRVLWLRQ��GDWD
DFTXLVLWLRQ��H[DP�VWRS��WXEH�RYHUKHDW��PHPRU\�RYHUIORZ��IDLOXUH�WR�JLYH�HUURU�PHVVDJH��OHQJWK�RI
DFTXLVLWLRQ��LPDJH�YROXPH�DQG�RWKHU�IXQFWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF���FOHYHODQG��2+��RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�,PDJLQJ�YHUVLRQ�9�����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�,PDJLQJ�YHUVLRQ�9����PRGHO�������������LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP
�3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO
PHGLFDO�LPDJHV��LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\�LPDJHV��,W�VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV�DQG
WUHDWPHQW�SODQQLQJ�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�OHWWHU�WR�LQIRUP�DERXW�SRWHQWLDO�GDWD�ORVV�UHOHYDQW�WR�GLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
�1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%ULOOLDQFH�L&7�63�V\VWHPV��&O�,,
&RPSDQ\�3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�L&7�63���0RGHO��������%ULOOLDQFH�L&7���0RGHO��������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
1XPHURXV�VRIWZDUH�LVVXHV�ZLWK�%ULOOLDQFH�L&7�������YHUVLRQ��,VVXHV�DIIHFW�VFDQ�VWDUW�SRVLWLRQ��GDWD
DFTXLVLWLRQ��H[DP�VWRS��WXEH�RYHUKHDW��PHPRU\�RYHUIORZ��IDLOXUH�WR�JLYH�HUURU�PHVVDJH��OHQJWK�RI
DFTXLVLWLRQ��LPDJH�YROXPH�DQG�RWKHU�IXQFWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF���FOHYHODQG��2+��RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0\&DUH/LQN�6PDUW�3DWLHQW�0RQLWRUV��&O�,,
&RPSDQ\�0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0\&DUH/LQN�6PDUW�3DWLHQW�0RQLWRUV��,W�LV�LQWHQGHG�IRU�XVH�ZLWK�D�FRPSDWLEOH�0HGWURQLF�SDWLHQW�LPSODQWHG
KHDUW�GHYLFH��7KH�UHDGHU�LV�D�SRUWDEOH�HOHFWURQLF�GHYLFH�WKDW�FRPPXQLFDWHV�ZLWK�DQ�LPSODQWHG�KHDUW
GHYLFH
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
3DWLHQWV�PRQLWRUHG�RQ�WZR�����RU�PRUH�LPSODQWHG�0HGWURQLF�KHDUW�GHYLFHV�LQ�WKH�0HGWURQLF�&DUH/LQN
1HWZRUN�PD\�KDYH�SRWHQWLDO�LPSDFW�RQ�WKH�DELOLW\�WR�UHPRWHO\�PRQLWRU�WKH�SDWLHQW
V�KHDUW�GHYLFHV�
3RWHQWLDO�LPSDFWV�FRXOG�OHDG�WR�PLVVHG�&DUH$OHUW�QRWLILFDWLRQV�RU�GHYLFH�UHSRUWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH��0RXQWDLQ�9LHZ��01�RQ������������9ROXQWDU\�ILUP
LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����������HQUROOPHQWV�WRWDO�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0\&DUH/LQN�3DWLHQW�0RQLWRUV��&O�,,
&RPSDQ\�0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0\&DUH/LQN�3DWLHQW�0RQLWRUV��,W�LV�LQWHQGHG�IRU�XVHG�ZLWK�D�FRPSDWLEOH�0HGWURQLF�SDWLHQW�LPSODQWHG
KHDUW�GHYLFH��7KH�PRQLWRU�LV�DQ�H[WHUQDO�HOHFWURQLF�GHYLFH�WKDW�LQWHUIDFHV�ZLWK�0HGWURQLF�LPSODQWHG�KHDUW
GHYLFHV�DQG�D�WHOHFRPPXQLFDWLRQV�FRQQHFWLRQ�WR�WUDQVPLW�VWRUHG�LPSODQWHG�KHDUW�GHYLFH�GDWD�WR�WKH
SK\VLFLDQ�RU�FOLQLFLDQ�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
3DWLHQWV�PRQLWRUHG�RQ�WZR�����RU�PRUH�LPSODQWHG�0HGWURQLF�KHDUW�GHYLFHV�LQ�WKH�0HGWURQLF�&DUH/LQN
1HWZRUN�PD\�KDYH�SRWHQWLDO�LPSDFW�RQ�WKH�DELOLW\�WR�UHPRWHO\�PRQLWRU�WKH�SDWLHQW
V�KHDUW�GHYLFHV�
3RWHQWLDO�LPSDFWV�FRXOG�OHDG�WR�PLVVHG�&DUH$OHUW�QRWLILFDWLRQV�RU�GHYLFH�UHSRUWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH��0RXQWDLQ�9LHZ��01�RQ������������9ROXQWDU\�ILUP
LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����������HQUROOPHQWV�WRWDO�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5D\6WDWLRQ�3URGXFW�8VDJH���&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%
��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5D\6WDWLRQ�3URGXFW�8VDJH��LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI
UDGLDWLRQ�WKHUDS\��7KH�WUHDWPHQW�SODQV�SURYLGH�WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH
GLVWULEXWLRQV�H[SHFWHG�GXULQJ�WKH�SURSRVHG�WUHDWPHQW��DQG�PD\�EH�XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�DIWHU
UHYLHZ�DQG�DSSURYDO�E\�WKH�LQWHQGHG�XVHU��
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�5HFDOO�1XPEHU�=������������S!
5($621�EU!
)RU�WKH�SURWRQ�4$�SUHSDUDWLRQ�PRGXOH�LQ�5D\6WDWLRQ����LQFOXGLQJ�63��DQG�63����LI�WKH�VQRXW�SRVLWLRQ�RU
JDS�LV�PRGLILHG�LQ�WKH�4$�PRGXOH��WKH�GRVH�LQ�WKH�4$�PRGXOH�PD\�EH�FRPSXWHG�IRU�D�GLIIHUHQW�VHWXS
WKDQ�ZKDW�LV�XVHG�IRU�4$�PHDVXUHPHQWV��7KLV�FRXOG�UHVXOW�LQ�DQ�LQFRUUHFW�GRVDJH�EHLQJ�SURYLGHG�WR�D
SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ��RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
�1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&REDV�F������02'8/$5�6HULHV�6\VWHP��&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
FREDV�F������02'8/$5�6HULHV�6\VWHP�H�����¢�FREDV�F������02'8/$5�6HULHV�6\VWHP���H�����¢
5RFKH���+LWDFKL�02'8/$5�$QDO\WLFV�&RPELQDWLRQ�6\VWHP�0RGHO�&DWDORJ�3DUW�1XPEHU��02'8/$5
$QDO\WLFV�(�����¢�������������¢�������������¢�������������¢�������������¢�������������¢
������������FREDV�H�����PRGXOH�¢�������������¢�������������¢�������������¢�������������¢
������������FREDV�H�����PRGXOH�¢�������������7KH�5RFKH�+LWDFKL�02'8/$5�$QDO\WLFV�6\VWHP
�(�����LV�D�IXOO\�DXWRPDWHG��UDQGRP�DFFHVV��VRIWZDUH��FRQWUROOHG�V\VWHP�IRU�LPPXQRDVVD\�DQG
SKRWRPHWULF�DQDO\VLV�LQWHQGHG�IRU�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�LQ�YLWUR�GHWHUPLQDWLRQV�XVLQJ�D�ZLGH�YDULHW\
RI�WHVWV�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
5RFKH�KDV�FRQILUPHG�WKDW�D�SRVVLEOH�VDPSOH�PLVPDWFK�LVVXH�PD\�RFFXU�RQ�WKH�02'8/$5
$1$/<7,&6�(�����PRGXOH��FREDV�H�����DQDO\]HU��RU�FREDV�H�����DQDO\]HU�GXH�WR�D�VRIWZDUH
OLPLWDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV�,1�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
�1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KDGLD������,QVWUXPHQW���&O�,,
&RPSDQ\�3KDGLD�86�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KDGLD������,QVWUXPHQW��$UWLFOH�1XPEHU�������������
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
7KH��5HWU\��FRPPDQG�GRHV�QRW�IXQFWLRQ�SURSHUO\�ZKLFK�FRXOG�FDXVH�D�VKRUWDJH�RI�:DVK�DQG�5LQVH
VROXWLRQ�DQG�DIIHFW�DVVD\�SHUIRUPDQFH�DQG�WHVW�UHVXOWV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KDGLD�86�,QF��3RUWDJH��0,��RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

',675,%87,21�EU!
�1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKRVFDQ�0RELOH�0LQL�&�DUP�V\VWHP��&O�,,
&RPSDQ\�2UWKR6FDQ�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0RELOH�0LQL�&�DUP�V\VWHP�3DUW��������������,QWHQGHG�WR�SURYLGH�WKH�SK\VLFLDQ�ZLWK�JHQHUDO
IOXRURVFRSLF�YLVXDOL]DWLRQ�RI�WKH�SDWLHQW��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��VXUJLFDO�RUWKRSHGLF�SURFHGXUHV�DQG
FULWLFDO�DQG�HPHUJHQF\�FDUH�SURFHGXUHV��
�5HFDOO�1XPEHU�=�����������WR�=�����������S!
5($621�EU!
2UWKR6FDQ�,QF��GLVFRYHUHG�GXULQJ�LQYHVWLJDWLRQ�RI�D�QRQ�VWDQGDUG�ZRUN�IORZ�D�QRQ�FRQIRUPLW\�RI�WKH
GHYLFHV��6SHFLILFDOO\��WKH�V\VWHP�VRIWZDUH�DOORZV�D�XVHU�WR�DFWLYDWH�WKH�'LJLWDO�=RRP�IHDWXUH�LQ�WKH
FRXUVH�RI�WDNLQJ�D�OLYH�LPDJH�H[SRVLQJ�D�ODUJHU�[�UD\�ILHOG�WKDQ�FDQ�EH�YLHZHG�E\�WKH�XVHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR6FDQ�,QF���6FRWWVGDOH��$=�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������;SHU�)OH[�&DUGLR�3K\VLRPRQLWRULQJ�V\VWHP�
&O�,,
&RPSDQ\�,QYLYR�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
;SHU�)OH[�&DUGLR�3K\VLRPRQLWRULQJ�V\VWHP��8VHG�WR�IDFLOLWDWH�LQYDVLYH�LQYHVWLJDWLRQV�RI�KHDUW�DQG
YDVFXODU�GLVHDVH�ZKHQ�QRQ�LQYDVLYH�LQGLFDWRUV�ZDUUDQW�VXFK��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�KDV�LGHQWLILHG�WKDW�GXH�WR�D�VRIWZDUH�QRQFRQIRUPLW\�LQ�FRQQHFWLRQ�ZLWK�D�FKDQJHG
VHUYLFH�VHWWLQJ�5HPLVRO�FRXOG�GLVSOD\�ZURQJ�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QYLYR�&RUSRUDWLRQ��2UODQGD��)/�RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������5DGLRPHWHU�$%/����DQDO\]HU�ZLWK�)/(;4
PRGXOH�&O�,,
&RPSDQ\�5DGLRPHWHU�$PHULFD��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
$%/����DQDO\]HU�ZLWK�)/(;4�PRGXOH�'HYLFH�LQWHQGHG�IRU�LQ�YLWUR�WHVWLQJ�RI�VDPSOHV�RI�ZKROH�EORRG�IRU
WKH�SDUDPHWHUV�S&2���F.���F1D���F&D����F&O���F*OX��F/DF��F&UHD��FW%LO��DQG�FR�R[LPHWU\�SDUDPHWHUV
�FW+E��V2���DQG�WKH�KHPRJORELQ�IUDFWLRQV�)2�+E��)&2+E��)0HW+E��)++E�DQG�)+E)����LQ�YLWUR�WHVWLQJ
RI�VDPSOHV�
�5HFDOO�1XPEHU�=�����������S!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

5($621�EU!
'XH�WR�PLVLQWHUSUHWDWLRQ�RI�WKH�EDUFRGH�E\�WKH�VFDQQHU��ZKHQ�WKH�UHJLVWUDWLRQ�UHFHLSW�EDUFRGH�LV
VFDQQHG�E\�WKH�DQDO\]HU���D�UHVXOW�IURP�D�GLIIHUHQW�SDWLHQW�ZLOO�EH�SULQWHG�RU�GLVSOD\HG�RQ�WKH
DQDO\]HU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5DGLRPHWHU�$PHULFD��%UHD��&$���RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������DQDO\]H�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������5HPLVRO�$GYDQFH�6RIWZDUH��&O�,,
&RPSDQ\�1RUPDQG�,QIRUPDWLTXH�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
5HPLVRO�$GYDQFH�6RIWZDUH��'ULYHU�$UFKLWHFW��&DWDORJ�1XPEHU�%������7KH�5HPLVRO�$GYDQFH�'DWD
0DQDJHU��6WDQG�DORQH�'DWD�0DQDJHPHQW�6\VWHPV��FROOHFWV�DQG�PDQDJHV�GDWD�DQG�PDQDJHV
ZRUNIORZV�IRU�FRQQHFWHG�V\VWHPV���L�H��%HFNPDQ�&RXOWHU�,QVWUXPHQWV��$XWRPDWLRQV��/,6�	���,W�SURYLGHV
GDWD�DQDO\VLV�FDSDELOLWLHV�VXFK�DV�DXWRPDWLF�UHVXOWV�YDOLGDWLRQ��GHOWD�FKHFNLQJ��UHIOH[�WHVWLQJ��TXDOLW\
FRQWURO��UHVXOWV�HGLWLQJ�DQG�GDWD�PDQDJHPHQW��L�H��DUFKLYLQJ�DQG�UHVWRUDWLRQ�RI�SDWLHQW�UHVXOWV���7KH
5HPLVRO�$GYDQFH�V\VWHP�DOVR�RIIHUV�ZRUNVWDWLRQ�FRQVROLGDWLRQ�WR�WKUHH�%HFNPDQ�&RXOWHU�LQVWUXPHQWV
IURP�D�VLQJOH�XVHU�FRQVROH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�KDV�LGHQWLILHG�WKDW�GXH�WR�D�VRIWZDUH�QRQFRQIRUPLW\�LQ�FRQQHFWLRQ�ZLWK�D�FKDQJHG
VHUYLFH�VHWWLQJ�5HPLVRO�FRXOG�GLVSOD\�ZURQJ�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RUPDQG�,QIRUPDWLTXH��)UDQFH�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
�1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������HQ*HQ�7UDFN�6\VWHP����&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
HQ*HQ�7UDFN�6\VWHP�ZLWK�7&$XWRPDWLRQ�6RIWZDUH�9HUVLRQ�����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�DQRPDO\�ZLWK�7&$�6RIWZDUH�9����PD\�SRWHQWLDOO\�FDXVH�D�GHOD\�LQ�UHSRUWLQJ�RI�UHVXOWV�GXH�WR
SDWLHQW�VDPSOHV�EHLQJ�URXWHG�WR�DQ�XQLQWHQGHG�ORFDWLRQ�ZKHQ�VDPSOHV�DUH�UHLQWURGXFHG�EDFN�RQWR�WKH
HQ*(1�WUDFN�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
�*$��,/��02��1&�	�1<�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������,&8�0HGQHW�70��0HGLFDWLRQ�0DQDJHPHQW
6XLWHV��&O�,,
&RPSDQ\�,&8�0HGLFDO�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
,&8�0HGQHW�70��0HGLFDWLRQ�0DQDJHPHQW�6XLWH�����DQG�������3URGXFW�&RGH�/LVW�1XPEHUV��D�
�������������0HG1HW����E���������������0HG1HW����F���������������0HG1HW����G��������������
0HG1HW�����7KH�,&8�0HGLFDO�0HG1HW�0HGLFDWLRQ�0DQDJHPHQW�6XLWH��006��LV�LQWHQGHG�WR�IDFLOLWDWH
QHWZRUNHG�FRPPXQLFDWLRQ�EHWZHHQ�006�FRPSDWLEOH�FRPSXWHU�V\VWHPV�DQG�0HG1HW�FRPSDWLEOH
LQIXVLRQ�SXPSV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,VVXH����7KH�0HG1HW�0HGV�����DQG������SURJUDPV��XQGHU�FHUWDLQ�FRQGLWLRQV��FDQ�FKDQJH�WKH�SLJJ\EDFN
PHGLFDWLRQ�HQWU\�VHW�VHWWLQJV�IRU�H[LVWLQJ�GHILQHG�PHGLFDWLRQ�HQWULHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,&8�0HGLFDO�,QF��/DNH�)RUHVW��,/��RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����LQVWDOODWLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������&$5(6&$3(�3DWLHQW�'DWD�0RGXOH����&O�,,
&RPSDQ\�*(�0HGLFDO�6\VWHPV�,QIRUPDWLRQ�7HFKQRORJLHV��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
&$5(6&$3(�3DWLHQW�'DWD�0RGXOH��3'0��Y����VRIWZDUH�XVHG�ZLWK�&$5(6&$3(�0RQLWRUV�%�����%����
DQG�%����Y������RU�HDUOLHU�VRIWZDUH7KH�3'0�LV�LQWHQGHG�WR�SURYLGH�XQLQWHUUXSWHG�DFTXLVLWLRQ�RI
SK\VLRORJLF�SDUDPHWHU�GDWD�RQ�DGXOW��SHGLDWULF�DQG�QHRQDWDO�SDWLHQWV�GXULQJ�QRQ�WUDQVSRUW�EHGVLGH�DQG
WUDQVSRUW�SDWLHQW�FDUH�HSLVRGHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'HYLFH�GRHV�QRW�SURGXFH�D�YLVXDO�RU�DXGLEOH�LPSHGDQFH�UHVSLUDWLRQ�$31�DODUP�ZKHQ�DQ�LPSHGDQFH
UHVSLUDWLRQ�DSQHD�HYHQW�RFFXUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV�,QIRUPDWLRQ�7HFKQRORJLHV��,QF���0LOZDXNHH��:,�RQ�����������9ROXQWDU\�ILUP
LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������������86�����286��S!
',675,%87,21�EU!
86�LQFOXGLQJ�1<��:,��)RUHLJQ��$XVWUDOLD��)UDQFH��*HUPDQ\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$FFX�&KHN�&RQQHFW�$SS���&O�,,
&RPSDQ\�5RFKH�'LDEHWHV�&DUH��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
$FFX�&KHN�&RQQHFW�GLDEHWHV�PDQDJHPHQW�VRIWZDUH�DSS��&DWDORJ�QXPEHU���������������*7,1
QXPEHU�����������������&DWDORJ�QXPEHU���������������*7,1�QXPEHU����������������7KH
$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS�LV�LQGLFDWHG�DV�DQ�DLG�LQ�WKH�WUHDWPHQW�RI�GLDEHWHV��7KH
VRIWZDUH�SURYLGHV�IRU�HOHFWURQLF�GRZQORDG�RI�EORRG�JOXFRVH�PHWHUV��PDQXDO�GDWD�HQWU\��VWRUDJH��GLVSOD\�
WUDQVIHU��DQG�VHOI�PDQDJLQJ�RI�EORRG�JOXFRVH�DQG�RWKHU�UHODWHG�KHDOWK�LQGLFDWRUV�ZKLFK�FDQ�EH�VKRZQ�LQ
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UHSRUW�DQG�JUDSKLFDO�IRUPDW��7KH�$FFX�&KHN�%ROXV�$GYLVRU��DV�D�FRPSRQHQW�RI�WKH�$FFX�&KHN�&RQQHFW
'LDEHWHV�0DQDJHPHQW�$SS��LV�LQGLFDWHG�IRU�WKH�PDQDJHPHQW�RI�GLDEHWHV�E\�FDOFXODWLQJ�DQ�LQVXOLQ�GRVH
RU�FDUERK\GUDWH�LQWDNH�EDVHG�RQ�XVHU�HQWHUHG�GDWD
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&HUWDLQ�L26�DQG�$QGURLG�$SS�YHUVLRQV�FRQWDLQ�D�SURJUDP�HUURU��EXJ��LQ�WKH�%ROXV�$GYLVRU�IHDWXUH��$IWHU
SDLULQJ�D�PHWHU�ZLWK�WKH�DSS�IRU�WKH�ILUVW�WLPH��D�FXVWRPHU�PD\�HQFRXQWHU�WKH�UDUH�FRQGLWLRQ�LQ�ZKLFK�WKH
FRXQWGRZQ�WLPHU�LV�QRW�GLVSOD\HG�DQG�FRUUHFWLRQ�EROXV�DGYLFH�LV�QRW�DYDLODEOH�IRU�WKH�PRVW�UHFHQW��YDOLG
JOXFRVH�UHDGLQJ��7KLV�VDPH�EORRG�JOXFRVH�YDOXH�PD\�EHFRPH�DYDLODEOH�IRU�EROXV�DGYLFH�FDOFXODWLRQ�DW�D
ODWHU�WLPH��FRXQWGRZQ�WLPHU�LV�GLVSOD\HG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH��,QF��,QGLDQDSROLV��,1��RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������EROXV�DGYLVRU�IHDWXUHV�XVHG�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9ROFDQR�,PDJLQJ�6\VWHPV���&O�,,
&RPSDQ\�9ROFDQR�&RUS��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
9ROFDQR�,PDJLQJ�6\VWHP�V�L�5()������������&25(�0RELOH�,PDJLQJ�6\VWHP�����9��5()
�������������&25(�0RELOH�,PDJLQJ�6\VWHP�5HIXUELVKHG�5()�������������5��&25(�0RELOH�,PDJLQJ
6\VWHP�����9��5()��������������&25(�0RELOH�,PDJLQJ�6\VWHP�5HIXUELVKHG�5()�������������5�
&25(�0RELOH�,PDJLQJ�6\VWHP�����9��5()��������������&25(�0RELOH�,PDJLQJ�6\VWHP�5HIXUELVKHG
5()�������������5��&25(�,PDJLQJ�6\VWHP�5()�������������)RU�LQWUDYDVFXODU�XOWUDVRXQG�LPDJLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
2Q�FHUWDLQ�,PSDFWHG�6\VWHPV��DQ�XQH[SHFWHG�0LFURVRIW�:LQGRZV�6HFXULW\�GLDORJ�PD\�DSSHDU�GXULQJ
XVH��DQG�WKH�XVHUV�UHVSRQVH�WR�WKH�GLDORJ�PD\�DGYHUVHO\�DIIHFW�WKH�VXEVHTXHQW�RSHUDWLRQ�RI�WKH
GHYLFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9ROFDQR�&RUS���5DQFKR�&RUGRYD��&$�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%5$,1/$%�(;$&75$&�9(52���&O�,,
&RPSDQ\�%5$,1/$%��$*�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%5$,1/$%�(;$&75$&�9(52��0RGHO�&DWDORJ�1XPEHUV��������(;$&75$&�9(52����������
(;$&75$&�9(52�����������(;$&75$&�9(52�6:�83'$7(�������72�������������(;$&75$&
9(52�6:�83'$7(�������72�������7KH�([DF7UDF�9HUR�V\VWHP�LV�LQWHQGHG�WR�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�WKH�0+,�70�����5DGLDWLRQ�7KHUDS\�/LQHDU�$FFHOHUDWRU�6\VWHP�PDQXIDFWXUHG�E\�0LWVXELVKL�+HDY\
,QGXVWULHV��/WG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%UDLQODE�KDV�LQWHUQDOO\�GHWHFWHG�WKDW�XQGHU�VSHFLILF�FRQGLWLRQV�([DF7UDF�9HUR�PD\�QRW�FRUUHFWO\�DFFRXQW
IRU�WKLV�ULQJ�DQJOH�FRUUHFWLRQ�GXULQJ�WKH�FDOFXODWLRQ�RI�WKH�FRUUHVSRQGLQJ�FRXFK�VKLIW��7KLV�PD\�UHVXOW�LQ
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WKH�WUHDWPHQW�FRXFK�QRW�PRYLQJ�WR�WKH�H[DFW�SODQQHG�SRVLWLRQ�UHVXOWLQJ�LQ�D�GHYLDWLRQ�EHWZHHQ�WKH
SODQQHG�DQG�WKH�WUHDWPHQW�WDUJHW�SRVLWLRQ��7KLV�GHYLDWLRQ�PD\�QRW�EH�FOHDUO\�YLVLEOH�WR�WKH�XVHU�LI�QR
YHULILFDWLRQ�LPDJH�RI�WKH�SDWLHQW�SRVLWLRQ�LV�DFTXLUHG�DIWHU�WKLV�FRXFK�VKLIW�KDV�EHHQ�SHUIRUPHG����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%5$,1/$%��$*��08QLFK�*HUPDQ\RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5RVD�6SLQH���������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5RVD�6SLQH�������6WHUHRWD[LF�,QVWUXPHQW�&RPSXWHU�$VVLVWHG�6XUJLFDO�'HYLFH�7KH�GHYLFH�LV�LQWHQGHG�IRU
WKH�VSDWLDO�SRVLWLRQLQJ�DQG�RULHQWDWLRQ�RI�LQVWUXPHQW�KROGHUV�RU�WRRO�JXLGHV�WR�EH�XVHG�E\�VXUJHRQV�WR
JXLGH�VWDQGDUG�QHXURVXUJLFDO�LQVWUXPHQWV�GXULQJ�VSLQH�VXUJHU\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�GHVLJQ�FKDQJH�ZDV�LQLWLDWHG�WR�XSGDWH�526$�6SLQH�������WR�YHUVLRQ�526$�6SLQH����������WR�UHVROYH
VRIWZDUH�EXJV�DQG�LPSURYH�XVDELOLW\�DQG�VWDELOLW\�RI�WKH�526$�6SLQH�GHYLFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1�RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
)UDQFH�DQG�*HUPDQ\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������526$��6XUJLFDO�'HYLFH���������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�6XUJLFDO�'HYLFH�������526$�6XUJLFDO�'HYLFH�LV�D�FRPSXWHU�FRQWUROOHG�HOHFWURPHFKDQLFDO�DUP��,W
LV�LQWHQGHG�WR�EH�XVHG�LQ�WKH�RSHUDWLQJ�URRP�IRU�WKH�VSDWLDO�SRVLWLRQLQJ�DQG�RULHQWDWLRQ�RI�DQ�LQVWUXPHQW
KROGHU�RU�WRRO�JXLGH��*XLGDQFH�LV�EDVHG�RQ�D�SUH�RSHUDWLYH�SODQ�GHYHORSHG�ZLWK�WKUHH�GLPHQVLRQDO
LPDJLQJ�VRIWZDUH��DQG�XVHV�ILGXFLDO�PDUNHUV�RU�RSWLFDO�UHJLVWUDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VRIWZDUH�LVVXH�GHVFULEHG�ZDV�FRUUHFWHG�LQ�WKH�PRGLILFDWLRQ�WR�WKH�0;77287�FRQWUROOHU�SDUDPHWHU
VHWWLQJV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1�RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������86�DQG����286���S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�WR�$.��2+��7;��*$��DQG�0,�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������526$�%UDLQ���������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�%UDLQ������8VDJH�7KH�GHYLFH�LV�LQWHQGHG�IRU�WKH�VSDWLDO�SRVLWLRQLQJ�DQG�RULHQWDWLRQ�RI�LQVWUXPHQW
KROGHUV�RU�WRRO�JXLGHV�WR�EH�XVHG�E\�QHXURVXUJHRQV�WR�JXLGH�VWDQGDUG�QHXURVXUJLFDO�LQVWUXPHQWV
�ELRSV\�QHHGOH��VWLPXODWLRQ�RU�UHFRUGLQJ�HOHFWURGH��HQGRVFRSH���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&RPPXQLFDWLRQ�HUURUV�EHWZHHQ�526$11$�%5$,1�VRIWZDUH��0$5,2�VRIWZDUH�DQG�WKH�6W¢XEOL�&6�&
FRQWUROOHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�2+��)/��0$��01��'&��1&��&$��1<��3$�DQG
FRXQWULHV�RI�$XVWUDOLD�DQG�)UDQFH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$UNRQ�$QHVWKHVLD�'HOLYHU\�6\VWHP���&ODVV�,
&RPSDQ\�6SDFHODEV�+HDOWKFDUH��/WG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O��S!
352'8&7�EU!���
$UNRQ�$QHVWKHVLD�'HOLYHU\�6\VWHP��0RGHO��������DQG�VRIWZDUH�YHUVLRQ������DQG�XSJUDGH�NLW
������������5HY�*��7KH�6SDFHODEV�$UNRQ�$QHVWKHVLD�:RUNVWDWLRQ�LV�LQWHQGHG�IRU�XVH�LQ�WKH�KRVSLWDO
HQYLURQPHQW�DQG�RSHUDWLQJ�URRP��,W�PD\�EH�XVHG�IRU�WKH�GHOLYHU\�RI�R[\JHQ��DLU�DQG�QLWURXV�R[LGH�LQ�D
FRQWUROOHG�PDQQHU�WR�YDULRXV�SDWLHQW�EUHDWKLQJ�FLUFXLWV�ZLWK�RU�ZLWKRXW�WKH�XVH�RI�PHFKDQLFDO�YHQWLODWRU�
DQG�PD\�EH�XVHG�IRU�WKH�GHOLYHU\�RI�DQHVWKHWLF�YDSRU�E\�XVH�RI�D�GLVPRXQWDEOH�YDSRUL]HU��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$UNRQ�$QHVWKHVLD�:RUNVWDWLRQ��ZLWK�VRIWZDUH�YHUVLRQ�������H[SHULHQFHG�IDLOXUH�LQ�PHFKDQLFDO
YHQWLODWLRQ��R[\JHQ�DQG�DQHVWKHWLF�JDV�GHOLYHU\��ZLWK�FRQFXUUHQW�IDLOXUH�RI�WKH�GLVSOD\�XQLW�WKDW�UHVXOWHG�LQ
D�EODQN�VFUHHQ�ZLWKRXW�DXGLEOH�RU�YLVLEOH�DODUPV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH��/WG���+HUWIRUG�8.�RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ�
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI�10��:<��)/��1&��06��&2��&7��0(��DQG�$/��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������0�%DLU�+XJJHU�70��1RUPRWKHUPLD�6\VWHP��
&O�,,
&RPSDQ\��0�&RPSDQ\���+HDOWK�&DUH�%XVLQHVV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
�0�%DLU�+XJJHU�70��1RUPRWKHUPLD�6\VWHP��7HPSHUDWXUH�0RQLWRULQJ�6\VWHP�6HQVRUV�0RGHO������3DUW
1XPEHU��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�UHFHQW�LQYHVWLJDWLRQ���0�FRQILUPHG�WKDW�D�SURJUDPPLQJ�WUDQVODWLRQ�HUURU�FRXOG�RFFXU�LQ�D�VPDOO
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� �DPRXQW�RI�WKH�VHQVRUV�WKDW�FRXOG�OHDG�WR�D�WHPSHUDWXUH�UHDGRXW�WKDW�LV�ORZHU�WKDQ�WKH�SDWLHQW V�DFWXDO
WHPSHUDWXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
�0�&RPSDQ\���+HDOWK�&DUH�%XVLQHVV��6DLQW�3DXO��01�RQ�������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ�
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����FDVHV�������VHQVRUV��S!
',675,%87,21�EU!
&$��0,��,/��02��01��*$��DQG�&DQDGD��6ZLW]HUODQG�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������526$�6XUJLFDO�'HYLFH����������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�6XUJLFDO�'HYLFH��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�IRU�VRIWZDUH�WR�FKDQJH�WKH�ILQDO�WRRO�RULHQWDWLRQ�IRU�WKH�FRPPDQG�SRVLWLRQ�ZLWKRXW
FRPPDQG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1�RQ�����������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�FRPSOHWH�
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
$/��$5��&$��&2��&7��)/��*$��.<��0$��0,��02��1<��2+��3$��7;��DQG�:$�&DQDGD��&KLQD��)UDQFH�
*HUPDQ\��,QGLD��,VUDHO��,WDO\��5XVVLD��6DXGL�$UDELD��6SDLQ��DQG�8QLWHG�.LQJGRP�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�6\QJR�SOD]D�3$&6��&O�,,
&RPSDQ\6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�SOD]D��3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQV�6\VWHP�3$&6���0RGHO����������6\QJR�SOD]D�LV�D
3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW�
FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�QRQ�PHGLFDO�VRIWZDUH�DSSOLFDWLRQ�/7$�,QFRPSOHWH�$UFKLYH�&KHFN�7RRO�9�����,W�LV
LQWHQGHG�WR�HOLPLQDWH�DQ�LVVXH�WKDW�RFFXUV�GXULQJ�V\QJR�SOD]D�GH�DUFKLYLQJ�IURP�'LFRP�/7$��,W�KDV�EHHQ
GHILQHG�WKDW�WKH�QXPEHU�RI�GH�DUFKLYHG�LPDJHV�LV�OHVV�WKDQ�WKH�FRXQW�RI�WKH�DUFKLYHG�LPDJHV�IRU�WKH
VHULHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV
RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
01�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������526$�6XUJLFDO�'HYLFH���������&O�,,
&RPSDQ\�=LPPHU�%LRPHW��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
526$�6XUJLFDO�'HYLFH��������,W�LV�LQWHQGHG�WR�EH�XVHG�LQ�WKH�RSHUDWLQJ�URRP�IRU�WKH�VSDWLDO�SRVLWLRQLQJ
DQG�RULHQWDWLRQ�RI�DQ�LQVWUXPHQW�KROGHU�RU�WRRO�JXLGH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�XQGHWHFWHG�VKLIW�EHWZHHQ�WKH�LQIRUPDWLRQ�GLVSOD\HG�LQ�WKH�QDYLJDWLRQ�VRIWZDUH�DQG�WKH�DFWXDO�SDWLHQW
DQDWRP\�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF�:DUVDZ��,1�RQ������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
2+��0,�DQG�7;�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3OXP�����,QIXVLRQ�6\VWHP��&O�,,
&RPSDQ\�,&8�0HGLFDO�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3OXP�����,QIXVLRQ�6\VWHP��/LVW�QXPEHU�������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
����8QGHU�FHUWDLQ�FRQGLWLRQV��LI�D�PDOIXQFWLRQ�DODUP�RFFXUV�ZKLOH�WKH�SXPS�LV�LQ�WKH��3DXVHG��VWDWH
ZDLWLQJ�IRU�WKH�GLVWDO�SUHVVXUH�WR�GHFUHDVH��WKH�SXPS�FDQQRW�EH�WXUQHG�RII�DQG�GHOLYHU\�FDQQRW�EH
UHVWDUWHG�XQWLO�WKH�EDWWHU\�LV�GLVFKDUJHG�RU�LV�GLVFRQQHFWHG��DQG�����ZKHQ�WKH�XVHU�DFFHVVHV�WKH
3UHYHQWLYH�0DLQWHQDQFH�6FUHHQ�LQ�6HUYLFH�%LRPHG�0RGH�ZLWK�D�7RWDO�'HOLYHU\�7LPH�!������KRXUV��WKH
XVHU�ZLOO�QRW�EH�DEOH�WR�LQWHUDFW�ZLWK�WKH�GHYLFH�DQG�WKH�GHYLFH�PXVW�EH�SRZHU�F\FOHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,&8�0HGLFDO�,QF���/DNH�)RUHVW��,/�RQ��������������9ROXQWDU\�ILUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������GHYLFHV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�QDWLRQZLGH�WR�PHGLFDO�IDFLOLWLHV��)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD�DQG�$XVWUDOLD�
*RYHUQPHQW�DQG�PLOLWDU\�GLVWULEXWLRQ�ZDV�DOVR�PDGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6\PELD�,QWHYR�����63(&7�&7�6\VWHP�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELD�,QWHYR����63(&7�&7�6\VWHP��(PLVVLRQ�&RPSXWHG�7RPRJUDSK\�6\VWHP�7R�GHWHFW�RU�LPDJH�WKH
GLVWULEXWLRQ�RI�UDGLRQXFOLGHV�LQ�WKH�ERG\�RU�RUJDQ��XVLQJ�WKH�IROORZLQJ�WHFKQLTXHV��SODQDU�LPDJLQJ��ZKROH
ERG\�LPDJLQJ��WRPRJUDSKLF�LPDJLQJ�IRU�LVRWRSHV�ZLWK�HQHUJLHV�XS�WR����NH9��6HULDO�1XPEHU�������
����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�%URDG�4XDQWLILFDWLRQ�RSWLRQ�RI�WKH�6\PELD�SURGXFW�VRIWZDUH�YHUVLRQ�9%��$�PD\�QRW�DOORZ
PRGLILFDWLRQ�RI�WZR�GDWD�LQSXW�YDOXHV��7KH�IDLOXUH�RFFXUV�ZKHQ�WKH�V\VWHP�ZLWK�WKH�%URDG�4XDQWLILFDWLRQ
RSWLRQ�LV�FDOLEUDWHG�ZLWK�SKDQWRPV�WKDW�GR�QRW�KDYH�D�YROXPH�RI�����PO�DQG�RU�ZKHQ�UHVLGXDO�GRVH
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QHHGV�WR�EH�HQWHUHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��+RIIPDQ�(VWDWHV��,/�RQ������������)LUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ�WR�0DOD\VLD��)UDQFH��-DSDQ��5HXQLRQ�,VODQG�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6\PELD�,QWHYR�����63(&7�&7��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELD�,QWHYR�����63(&7�&7�6\VWHP��(PLVVLRQ�&RPSXWHG�7RPRJUDSK\�6\VWHP�7R�GHWHFW�RU�LPDJH
WKH�GLVWULEXWLRQ�RI�UDGLRQXFOLGHV�LQ�WKH�ERG\�RU�RUJDQ��XVLQJ�WKH�IROORZLQJ�WHFKQLTXHV��SODQDU�LPDJLQJ�
ZKROH�ERG\�LPDJLQJ��WRPRJUDSKLF�LPDJLQJ�IRU�LVRWRSHV�ZLWK�HQHUJLHV�XS�WR����NH9��6HULDO�1XPEHU�
����������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�%URDG�4XDQWLILFDWLRQ�RSWLRQ�RI�WKH�6\PELD�SURGXFW�VRIWZDUH�YHUVLRQ�9%��$�PD\�QRW�DOORZ
PRGLILFDWLRQ�RI�WZR�GDWD�LQSXW�YDOXHV��7KH�IDLOXUH�RFFXUV�ZKHQ�WKH�V\VWHP�ZLWK�WKH�%URDG�4XDQWLILFDWLRQ
RSWLRQ�LV�FDOLEUDWHG�ZLWK�SKDQWRPV�WKDW�GR�QRW�KDYH�D�YROXPH�RI�����PO�DQG�RU�ZKHQ�UHVLGXDO�GRVH
QHHGV�WR�EH�HQWHUHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��+RIIPDQ�(VWDWHV��,/�RQ������������)LUP�LQLWLDWHG�UHFDOO�LV�RQJRLQJ
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ�WR�0DOD\VLD��)UDQFH��-DSDQ��5HXQLRQ�,VODQG�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������5(621$7(�(/�,&'�95��&O�,,
&RPSDQ\�%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
5(621$7(�(/�,&'�95��0RGHO�'�����6WHULOH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFHV�KDYH�DQ�LQFRUUHFW�ILUPZDUH�FRQILJXUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��6DLQW�3DXO��01��RQ������������9ROXQWDU\��
)LUP�,QLWLDWHG�UHFDOO�LV�FRPSOHWH���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��GHYLFHV�S!
',675,%87,21�EU!
7KH�GHYLFHV�ZHUH�GLVWULEXWHG�WR�PHGLFDO�IDFLOLWLHV�ORFDWHG�LQ�01�DQG�2+��7KHUH�ZDV�QR
IRUHLJQ�JRYHUQPHQW�PLOLWDU\�GLVWULEXWLRQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7+(502&22/�6)�1$9�&DWKHWHUV�&O�,,
&RPSDQ\�%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
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7+(502&22/�6)�1$9�&DWKHWHUV�0RGHO�1XPEHUV���%1,��)-&7��%1,��')&7��'��������6�
'��������6
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%LRVHQVH�:HEVWHU��,QF��KDV�UHFHQWO\�UHFHLYHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�UHODWHG�WR�WKH�GLVSOD\
RI�$OHUW�����RQ�WKH�&$572���6\VWHP�IRU�FHUWDLQ�ORWV�RI�7+(502&22/�EUDQG�FDWKHWHUV��$OHUW����
LPSOLHV�D��0DS��PDJQHWLF�GLVWRUWLRQ��ZKHQ�FRQQHFWHG�WR�&$572���6\VWHP��7KLV�LVVXH�PD\
VXEVHTXHQWO\�OHDG�WKH�SK\VLFLDQ�WR�DEODWH�LQ�DQ�XQLQWHQGHG�DUHD�ZKHQ�GHOLYHULQJ�5)�HQHUJ\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH�&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7+(502&22/�60$57728&+
8QL�'LUHFWLRQDO�&DWK�&O�,,
&RPSDQ\�%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+(502&22/�60$57728&+�8QL�'LUHFWLRQDO�1DYLJDWLRQ�&DWKHWHU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%LRVHQVH�:HEVWHU��,QF��KDV�UHFHQWO\�UHFHLYHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�UHODWHG�WR�WKH�GLVSOD\
RI�$OHUW�����RQ�WKH�&$572���6\VWHP�IRU�FHUWDLQ�ORWV�RI�7+(502&22/�EUDQG�FDWKHWHUV��$OHUW����
LPSOLHV�D��0DS��PDJQHWLF�GLVWRUWLRQ��ZKHQ�FRQQHFWHG�WR�&$572���6\VWHP��7KLV�LVVXH�PD\
VXEVHTXHQWO\�OHDG�WKH�SK\VLFLDQ�WR�DEODWH�LQ�DQ�XQLQWHQGHG�DUHD�ZKHQ�GHOLYHULQJ�5)�HQHUJ\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH�&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7+(502&22/�60$57728&+�&DWKHWHU�&O�,,
&RPSDQ\�%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7+(502&22/�60$57728&+�%L�'LUHFWLRQDO�1DYLJDWLRQ�&DWKHWHU��'��������6��'��������6�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%LRVHQVH�:HEVWHU��,QF��KDV�UHFHQWO\�UHFHLYHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�UHODWHG�WR�WKH�GLVSOD\
RI�$OHUW�����RQ�WKH�&$572���6\VWHP�IRU�FHUWDLQ�ORWV�RI�7+(502&22/�EUDQG�FDWKHWHUV��$OHUW����
LPSOLHV�D��0DS��PDJQHWLF�GLVWRUWLRQ��ZKHQ�FRQQHFWHG�WR�&$572���6\VWHP��7KLV�LVVXH�PD\
VXEVHTXHQWO\�OHDG�WKH�SK\VLFLDQ�WR�DEODWH�LQ�DQ�XQLQWHQGHG�DUHD�ZKHQ�GHOLYHULQJ�5)�HQHUJ\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH�&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7+(502&22/�60$57728&+�%L�'LUHFWLRQDO�
&O�,,
&RPSDQ\�%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7+(502&22/�60$57728&+�6)�%L�'LUHFWLRQDO�3URGXFW�&RGHV�'���������6��'���������6�
'���������6
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%LRVHQVH�:HEVWHU��,QF��KDV�UHFHQWO\�UHFHLYHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�UHODWHG�WR�WKH�GLVSOD\
RI�$OHUW�����RQ�WKH�&$572���6\VWHP�IRU�FHUWDLQ�ORWV�RI�7+(502&22/�EUDQG�FDWKHWHUV��$OHUW����
LPSOLHV�D��0DS��PDJQHWLF�GLVWRUWLRQ��ZKHQ�FRQQHFWHG�WR�&$572���6\VWHP��7KLV�LVVXH�PD\
VXEVHTXHQWO\�OHDG�WKH�SK\VLFLDQ�WR�DEODWH�LQ�DQ�XQLQWHQGHG�DUHD�ZKHQ�GHOLYHULQJ�5)�HQHUJ\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH�&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7+(502&22/�60$57728&+�6)��&O�,,
&RPSDQ\�%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7+(502&22/�60$57728&+�6)�8QL�'LUHFWLRQDO�3URGXFW�&RGHV�'���������6��'���������6�
'���������6
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%LRVHQVH�:HEVWHU��,QF��KDV�UHFHQWO\�UHFHLYHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�UHODWHG�WR�WKH�GLVSOD\
RI�$OHUW�����RQ�WKH�&$572���6\VWHP�IRU�FHUWDLQ�ORWV�RI�7+(502&22/�EUDQG�FDWKHWHUV��$OHUW����
LPSOLHV�D��0DS��PDJQHWLF�GLVWRUWLRQ��ZKHQ�FRQQHFWHG�WR�&$572���6\VWHP��7KLV�LVVXH�PD\
VXEVHTXHQWO\�OHDG�WKH�SK\VLFLDQ�WR�DEODWH�LQ�DQ�XQLQWHQGHG�DUHD�ZKHQ�GHOLYHULQJ�5)�HQHUJ\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH�&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$EODWKHUP�5��,QWHJUDWHG�,PDJLQJ�&O�,,
&RPSDQ\�(GDS�7HFKQRPHG�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$EODWKHUP�5��,QWHJUDWHG�,PDJLQJ��+LJK�,QWHQVLW\�8OWUDVRXQG�6\VWHP�)RU�3URVWDWH�7LVVXH�$EODWLRQ
7UDQVUHFWDO�KLJK�LQWHQVLW\�IRFXVHG�XOWUDVRXQG��+,)8��DEODWLRQ�RI�SURVWDWH�WLVVXH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�86�)'$�KDV�UHTXHVWHG�WKH�RSWLRQDO�HQHUJ\�WUHDWPHQW�VHWWLQJV���PHGLXP��DQG��ORZ���6RIWZDUH
3URWRFROV����0HGLXP�DQG����/RZ��EH�UHPRYHG�IURP�DOO�$EODWKHUP�,QWHJUDWHG�,PDJLQLQJ�GHYLFHV�LQ�WKH
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8�6��XQWLO�VXSSRUWLQJ�FOLQLFDO�GDWD�FDQ�EH�VXEPLWWHG�DQG�HYDOXDWHG�E\�)'$��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(GDS�7HFKQRPHG�,QF���$XVWLQ��7;�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��1<��)/�&$��1&��7;�DQG�1-���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2QFHQWUD�%UDFK\�����UDGLDWLRQ�WKHUDS\�6:�&O
,,
&RPSDQ\�1XFOHWURQ�%9���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
2QFHQWUD�%UDFK\�����UDGLDWLRQ�WKHUDS\�VRIWZDUH�7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�1XFOHWURQ�%�9��2QFHQWUD
LV�D�UDGLDWLRQ�WKHUDS\�SODQQLQJ�VRIWZDUH�GHVLJQHG�WR�DQDO\]H�DQG�SODQ�UDGLDWLRQ�WUHDWPHQWV�LQ�WKUHH
GLPHQVLRQV�IRU�WKH�SXUSRVH�RI�WUHDWLQJ�SDWLHQWV�ZLWK�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QFRUUHFW�VRXUFH�VWHS�VL]H�PD\�RFFXU�LQ�WKH�VRIWZDUH�SODQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1XFOHWURQ�%9��9HHQHQGDDO��1HWKHUODQGV�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���FXVWRPHU�VLWHV�KDYH�WKH�DIIHFWHG�VRIWZDUH�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3RZHU�3URFHVVRU��.�6WRFN\DUG�&O�,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3RZHU�3URFHVVRU��.�6WRFN\DUG��7KH�3RZHU�3URFHVVRU�SHUIRUPV�DOO�SUH�DQDO\WLFDO�VDPSOH�WXEH
SUHSDUDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�KDV�LGHQWLILHG�WKDW�GXH�WR�D�3/&�VRIWZDUH�QRQFRQIRUPLW\�WKH��.�6WRFN\DUG�FDQ�LQLWLDWH
D�UHWULHYDO�RI�D�VDPSOH�WXEH�GXULQJ�WKH�UDFN�ORDGLQJ�SURFHVV��ZKLFK�VKRXOG�QRW�RFFXU��7KLV�LVVXH�DQG
DVVRFLDWHG�FRPSODLQW�ZHUH�GLVFRYHUHG�DQG�ILOHG�LQWHUQDOO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HGNPDQ�&RXOWHU��%UHD��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�&KLQD�)UDQFH�,WDO\�.XZDLW�6SDLQ�7XUNH\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�0HGLFDO�.DODUH�)OXRURVFRSLF�;�5D\
&O�,,
&RPSDQ\�RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
7RVKLED�0HGLFDO�.DODUH�)OXRURVFRSLF�;�5D\�6\VWHP��'5(;�./����.DODUH�LV�LQWHQGHG�WR�EH�XVHG�DV�D
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XQLYHUVDO�GLDJQRVWLF�LPDJLQJ�V\VWHP�IRU�UDGLRJUDSKLF�DQG�IOXRURVFRSLF�H[DPLQDWLRQV��LQFOXGLQJ�JHQHUDO
5	)�DQG�SHGLDWULF�H[DPLQDWLRQV��,W�LV�LQWHQGHG�IRU�XVH�E\�TXDOLILHG�WUDLQHG�GRFWRUV�RU�WHFKQRORJLVWV�RQ
ERWK�DGXOW�DQG�SHGLDWULF�VXEMHFWV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�DQ�H[DPLQDWLRQ�LPDJHV�ZHUH�GLVSOD\HG�RQ�WKH�OLYH�PRQLWRU�EXW�WKH�LPDJHV�ZHUH�QRW�GLVSOD\HG�RQ
WKH�V\VWHP�PRQLWRU�QRU�ZHUH�WKH\�VDYHG�WR�WKH�KDUG�GLVN��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��7XVWLQ��&$RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�;3�&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�63�;UD\�7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\�[�UD\
V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI
[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7��&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�;UD\�7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\�[�UD\
V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI
[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH����&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH����;UD\�7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\�[�UD\
V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI
[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&7�;�5D\&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&7�;�5D\��7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\�[�UD\
V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI
[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH�;�5D\�&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH�;�5D\��7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\�[�UD\
V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH����6\VWHP�&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH����6\VWHP��;�5D\��7RPRJUDSK\��&RPSXWHG�7KHVH�FRPSXWHG�WRPRJUDSK\
[�UD\�V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ
RI�[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�EROXV�WUDFNLQJ�SURFHGXUH��QR�LPDJHV�ZHUH�JHQHUDWHG�ZKHQ�WKH�VFDQ�ZDV�FRPSOHWHG��DQG�WKH
UDZ�GDWD�ILOH�ZDV�QRW�DYDLODEOH�IRU�RIIOLQH�UHFRQVWUXFWLRQ��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�FDOFXODWHG
UHFRQVWUXFWLRQ�OHQJWK�DQG�WKH�DFWXDO�VFDQ�OHQJWK�WKDW�UHVXOWV�LQ�WKH�LQDELOLW\�WR�UHFRQVWUXFW�UDZ�GDWD�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$ODULV�3XPS�0RGXOH�PRGHO������&O�,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
$ODULV�3XPS�0RGXOH�PRGHO������PDQXIDFWXUHG�EHWZHHQ�1RYHPEHU������DQG�0DUFK�������$ODULV�3XPS
0RGXOH�VHUYLFHG�ZLWK�/93�0HFKDQLVP�6XE�$VVHPEO\��3�1�����������EHWZHHQ�1RYHPEHU������DQG
0DUFK�������$ODULV�3XPS�PRGXOH�%H]HO�.LW�$VVHPEO\��3�1������������VKLSSHG�EHWZHHQ�1RYHPEHU
�����DQG�0DUFK�������7KH�$ODULV�3XPS�PRGXOH�LV�D�ODUJH�YROXPH�LQIXVLRQ�SXPS�RIIHUHG�XQGHU�WKH
$ODULV�6\VWHP��7KH�$ODULV�3XPS�PRGXOH�ZLOO�GHOLYHU�PHGLFDWLRQ�DQG�IOXLGV�XVLQJ�WKH�,9�DGPLQLVWUDWLRQ
VHWV�IRU�FRQWLQXRXV�RU�LQWHUPLWWHQW�GHOLYHU\�WKURXJK�FOLQLFDOO\�DFFHSWDEOH�URXWHV�RI�DGPLQLVWUDWLRQ�VXFK�DV
LQWUDYHQRXV�RU�HSLGXUDO
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�UHFDOOLQJ�ILUP�KDV�UHFHLYHG�UHSRUWV�RI�LQFUHDVHG�RU�GHFUHDVHG�IORZV�WKDW�KDYH�RFFXUUHG�LQ�FHUWDLQ
SXPSV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF��6DQ�'LHJR�&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV���������LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�$PLD�$XWRPDWHG�3HULWRQHDO�'LDO\VLV�&O
,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUS�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
%D[WHU�$PLD�$XWRPDWHG�3HULWRQHDO�'LDO\VLV�6HW�ZLWK�&DVVHWWH��5()��&����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�UHFHLYHG�LQFUHDVHG�FXVWRPHU�FRPSODLQWV�IRU�0LVVLQJ�5HG�/LQH��3DWLHQW�6ORZ�)ORZ��6ROXWLRQ
6ORZ�)ORZ��DQG�,QDGHTXDWH�'UDLQ�DOHUWV�RQ�FHUWDLQ�ORWV�RI�WKH�$0,$�$XWRPDWHG�3HULWRQHDO�'LDO\VLV�6HW
ZLWK�&DVVHWWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUS���0RXQWDLQ�+RPH��$5�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0DNR�7RWDO�+LS�$SSOLFDWLRQ��&O�,,
&RPSDQ\�0DNR�6XUJLFDO�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
7RWDO�+LS�$SSOLFDWLRQ��7+$��3URGXFW�8VDJH��7KH�5RERWLF�$UP�,QWHUDFWLYH�2UWKRSHGLF�6\VWHP��5,2��LV
LQWHQGHG�WR�DVVLVW�WKH�VXUJHRQ�LQ�SURYLGLQJ�VRIWZDUH�GHILQH�VSDWLDO�ERXQGDULHV�IRU�RULHQWDWLRQ�DQG
UHIHUHQFH�LQIRUPDWLRQ�WR�DQDWRPLFDO�VWUXFWXUHV�GXULQJ�RUWKRSHGLF�SURFHGXUHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GLVFUHSDQF\�RI�QRW�VKRZLQJ�DOO�WKH�((�FRQVWDQWV��ZKHQ�WKH�VFUHHQ�LV�ILOOHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0DNR�6XUJLFDO�&RUSRUDWLRQ��'DYLH��)/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����86��DQG�����286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0DNRSODVW\�3DUWLDO�.QHH�$SSOLFDWLRQ��&O�,,
&RPSDQ\�0DNR�6XUJLFDO�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
0DNRSODVW\�3DUWLDO�.QHH�$SSOLFDWLRQ��3.$��3URGXFW�8VDJH��7KH�5RERWLF�$UP�,QWHUDFWLYH�2UWKRSHGLF
6\VWHP��5,2��LV�LQWHQGHG�WR�DVVLVW�WKH�VXUJHRQ�LQ�SURYLGLQJ�VRIWZDUH�GHILQH�VSDWLDO�ERXQGDULHV�IRU
RULHQWDWLRQ�DQG�UHIHUHQFH�LQIRUPDWLRQ�WR�DQDWRPLFDO�VWUXFWXUHV�GXULQJ�RUWKRSHGLF�SURFHGXUHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

6RIWZDUH�GLVFUHSDQF\�RI�QRW�VKRZLQJ�DOO�WKH�((�FRQVWDQWV��ZKHQ�WKH�VFUHHQ�LV�ILOOHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0DNR�6XUJLFDO�&RUSRUDWLRQ��'DYLH��)/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����86��DQG�����286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�0HGLFDO�5DGUH[��&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7RVKLED�0HGLFDO�5DGUH[���L�'LJLWDO�5DGLRJUDSK\�;�UD\�V\VWHP5DGUH[�L�LV�LQWHQGHG�IRU�XVH�LQ�FRQMXQFWLRQ
ZLWK�WKH�FHLOLQJ�VXVSHQGHG�WXEH�VXSSRUW��KLJK�YROWDJH�JHQHUDWRU��DQG�EXFN\�VWDQG�RU�EXFN\�WDEOH
LQFRUSRUDWLQJ�D�IL[HG�RU�GHWDFKDEOH��SRUWDEOH��IODW�SDQHO�GHWHFWRU�IRU�UDGLRJUDSK\�RI�WKH�KHDG��FKHVW�
DEGRPHQ��VSLQH��QHFN��DQG�OLPEV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�GLVFRYHUHG�GXULQJ�D�SURFHGXUH�WKDW�ZKHQ�WKH�RSHUDWRU�PDGH�DQ�H[SRVXUH�RQ�WKH�ZLUHOHVV�[�UD\
GHWHFWRU�DQG�WKH�LPDJH�GDWD�ZDV�VHQW�WR�WKH�GLJLWDO�UDGLRJUDSK\�V\VWHP��DQG�HUURU�PHVVDJH�ZDV
GLVSOD\HG���6\VWHP�(UURU���������ZKLFK�UHTXLUHG�D�UHERRW�DQG�ORVV�RI�WKH�LPDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV��7XVWLQ��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������))5�/LQN�))5�6LJQDO�3URFHVVLQJ�0RGXOH��&O�,,
&RPSDQ\�%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
))5�/LQN�))5�6LJQDO�3URFHVVLQJ�0RGXOH��0DWHULDO�1XPEHU�+�����������,W�LV�LQWHQGHG�WR�FRQGLWLRQ
SK\VLRORJLFDO�VLJQDOV�IURP�PHDVXULQJ�GHYLFHV��%6&�3UHVVXUH�*XLGHZLUH�RU�DQ�H[WHUQDO�SUHVVXUH
WUDQVGXFHU���WUDQVPLW�DQG�UHFHLYH�YLD�UDGLRIUHTXHQF\��DQG�UHFRQGLWLRQ�WKH�VLJQDOV�VR�WKH\�FDQ�EH
GLVSOD\HG�RQ�DQG�RU�UHFRUGHG�LQ�D�UHFHLYLQJ�GHYLFH��L/DE�32/$5,6�0XOWL�0RGDOLW\�*XLGDQFH�6\VWHP�RU
RWKHU�PRQLWRULQJ�GHYLFH���7KH�SK\VLRORJLFDO�VLJQDOV�FDQ�DOVR�EH�GLVWULEXWHG�E\�FDEOH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�KLVWRU\�UHFRUG��'+5��ZDV�PLVVLQJ�LWV�WHVW�GRFXPHQWDWLRQ�IRU�ILQDO�+,327��KLJK�SRWHQWLDO�
HOHFWULFDO�WHVWLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ�0-DUOERURXJK��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
0LVVRXUL�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0HUJH�8QLW\�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�8QLW\�VRIWZDUH��IRUPHUO\�NQRZQ�DV�'5�6\VWHPV�8QLW\�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH
ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�0HUJH�8QLW\�LV�D�PHGLFDO�LPDJH�DQG�LQIRUPDWLRQ�PDQDJHPHQW
V\VWHP�WKDW�DOORZV�YLHZLQJ��VHOHFWLRQ��SURFHVVLQJ��SULQWLQJ��WHOHFRPPXQLFDWLRQV��DQG�PHGLD�LQWHUFKDQJH
RI�PHGLFDO�LPDJHV�IURP�D�YDULHW\�RI�GLDJQRVWLF�LPDJLQJ
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VRIWZDUH�LV�QRW�LGHQWLI\LQJ�WKH�SDWLHQW�DV�KDYLQJ�DW\SLFDO�K\SHUSODVLD��UHVXOWLQJ�LQ�DQ�LQFRUUHFW�*DLO
5LVN�FDOFXODWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV��S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������%LRPHULHX[�9,7(.���&RPSDFW�����&O�,,
&RPSDQ\�%LRPHULHX[�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
9,7(.¢���&RPSDFW�����5()�QXPEHUV��������DQG������5��FOLQLFDO���DQG�������DQG������5��LQGXVWU\�
VRIWZDUH�DQG�UHDJHQW�FDUGV�GHVLJQHG�IRU�WKH�LGHQWLILFDWLRQ��,'��DQG�DQWLPLFURELDO�VXVFHSWLELOLW\�WHVWLQJ
�$67��RI�EDFWHULD�DQG�\HDVW�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&XVWRPHUV�KDYH�UHSRUWHG�WKDW�VRPH�9,7(.¢���FDUGV�DUH�VWD\LQJ�LQ�SUHOLPLQDU\�VWDWXV��QRW�ILQDOL]LQJ
DIWHU�HMHFWLRQ�IURP�WKH�LQVWUXPHQW��DQG�QRW�DOORZLQJ�FDUGV�LQ�VXEVHTXHQW�FDURXVHO�VORWV�WR�EH�SURFHVVHG�
7KH�LVVXH�ZDV�UHSRUWHG�WR�RFFXU�RQ�9,7(.¢���&RPSDFW����DQG�&RPSDFW����V\VWHPV�IROORZLQJ�D
V\VWHP�VRIWZDUH�XSGDWH�WR�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRPHULHX[�,QF���+D]HOZRRG��02�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV���S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������%LRPHULHX[�9,7(.���&RPSDFW�����&O�,,
&RPSDQ\�%LRPHULHX[�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
9,7(.¢���&RPSDFW�����5()�QXPEHUV��������DQG������5�VRIWZDUH�DQG�UHDJHQW�FDUGV�GHVLJQHG�IRU�WKH
LGHQWLILFDWLRQ��,'��DQG�DQWLPLFURELDO�VXVFHSWLELOLW\�WHVWLQJ��$67��RI�EDFWHULD�DQG�\HDVW�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&XVWRPHUV�KDYH�UHSRUWHG�WKDW�VRPH�9,7(.¢���FDUGV�DUH�VWD\LQJ�LQ�SUHOLPLQDU\�VWDWXV��QRW�ILQDOL]LQJ
DIWHU�HMHFWLRQ�IURP�WKH�LQVWUXPHQW��DQG�QRW�DOORZLQJ�FDUGV�LQ�VXEVHTXHQW�FDURXVHO�VORWV�WR�EH�SURFHVVHG�
7KH�LVVXH�ZDV�UHSRUWHG�WR�RFFXU�RQ�9,7(.¢���&RPSDFW����DQG�&RPSDFW����V\VWHPV�IROORZLQJ�D
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V\VWHP�VRIWZDUH�XSGDWH�WR�YHUVLRQ�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRPHULHX[�,QF���+D]HOZRRG��02�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV���S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1HXVRIW�1HX9L]�����0XOWL�VOLFH�&7�6FDQQHU���
&O�,,
&RPSDQ\�1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
1HXVRIW�1HX9L]�����0XOWL�VOLFH�&7�6FDQQHU�6\VWHP�3URGXFW�8VDJH��7KH�0XOWL�6OLFH�&7�6FDQQHU
6\VWHP�FDQ�EH�XVHG�DV�D�ZKROH�ERG\�FRPSXWHG�WRPRJUDSK\�;�UD\�V\VWHP�IHDWXULQJ�D�FRQWLQXRXVO\
URWDWLQJ�;�UD\�WXEH�DQG�GHWHFWRU�DUUD\��7KH�DFTXLUHG�;�5$<�WUDQVPLVVLRQ�GDWD�LV�UHFRQVWUXFWHG�E\
FRPSXWHU�LQWR�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW
DQJOHV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG��6KHQ\DQJ��&KLQD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1HXVRIW�0HGLFDO�1HX9L]������&O�,,
&RPSDQ\�1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
1HXVRIW�0HGLFDO�1HX9L]����0XOWL�VOLFH�&7�6FDQQHU�6\VWHP��LQFOXGLQJ��1HX9L]���H��1HX9L]���L�ZLWK
VRIWZDUH�YHUVLRQ�������������3���RU�SUHYLRXV�YHUVLRQ��1HX9L]���(Q��1HX9L]����Q�ZLWK�VRIWZDUH�YHUVLRQ
�����������3���RU�SUHYLRXV�YHUVLRQ�3URGXFW�8VDJH��7KH�0XOWL�6OLFH�&7�6FDQQHU�6\VWHP�FDQ�EH�XVHG
DV�D�ZKROH�ERG\�FRPSXWHG�WRPRJUDSK\�;�UD\�V\VWHP�IHDWXULQJ�D�FRQWLQXRXVO\�URWDWLQJ�;�UD\�WXEH�DQG
GHWHFWRU�DUUD\��7KH�DFTXLUHG�;�5$<�WUDQVPLVVLRQ�GDWD�LV�UHFRQVWUXFWHG�E\�FRPSXWHU�LQWR
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�RU�VSLUDO
SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG��6KHQ\DQJ��&KLQD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
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���������'DWDVFRSH�0DTXHW�,QWUD�$RUWLF�%DOORRQ�3XPS
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&RPSDQ\�'DWDVFRSH�&RUS��0$48(7��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
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'DWDVFRSH�&RUS��0$48(7�5HFDOOV�,QWUD�$RUWLF�%DOORRQ�3XPSV�'XH�WR�)DOVH�%ORRG�'HWHFWLRQ�$ODUP�DQG
,QJUHVV�RI�)OXLG�LQWR�WKH�,QWUD�$RUWLF�%DOORRQ�3XPS�
7KH�GHYLFHV�DGGUHVVHG�LQ�WKLV�FRPPXQLFDWLRQ�DUH�WKH�IROORZLQJ�6W��-XGH�0HGLFDO�SDFHPDNHU�DQG
&57�3�GHYLFHV��$FFHQW��$QWKHP��$FFHQW�05,��$FFHQW�67��$VVXULW\��$OOXUH
7KLV�FRPPXQLFDWLRQ�GRHV�127�DSSO\�WR�DQ\�LPSODQWDEOH�FDUGLDF�GHILEULOODWRUV��,&'V��RU�WR�FDUGLDF
UHV\QFKURQL]DWLRQ�,&'V��&57�'V��
'DWDVFRSH�&RUS��0$48(7
V�&6���L��&6�����DQG�&6����,QWUD�$RUWLF�%DOORRQ�3XPSV��,$%3��DUH
FDUGLDF�DVVLVW�GHYLFHV�XVHG�WR�DVVLVW�SDWLHQWV�XQGHUJRLQJ�FDUGLDF�DQG�QRQ�FDUGLDF�VXUJHU\��DQG�WR�WUHDW
SDWLHQWV�ZLWK�DFXWH�FRURQDU\�V\QGURPH�RU�FRPSOLFDWLRQV�IURP�KHDUW�IDLOXUH��S!
5($621�EU!
'DWDVFRSH�&RUS��0$48(7�LV�UHFDOOLQJ�LWV�&6���L��&6�����DQG�&6����,QWUD�$RUWLF�%DOORRQ�3XPSV
PDQXIDFWXUHG�-XO\���������WR�-XQH����������GXH�WR�)DOVH�%ORRG�'HWHFWLRQ�$ODUP�DQG�,QJUHVV�RI�)OXLG
LQWR�WKH�,QWUD�$RUWLF�%DOORRQ�3XPS��,I�D�SDWLHQW�UHTXLUHV�FLUFXODWRU\�VXSSRUW�ZLWK�DQ�,$%3�DQG�WKH�GHYLFH
GRHV�QRW�ZRUN��RU�LI�WKHUDS\�LV�VWRSSHG�GXULQJ�XVH�ZLWKRXW�D�UHSODFHPHQW�,$%3�DYDLODEOH��GHYLFH�IDLOXUH
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5(&$//,1*�),50�0$18)$&785(5�EU!
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0HGLFDO�'HYLFH�)LHOG�&RUUHFWLRQ��QRWLFH�LQIRUPLQJ�WKHP�RI�WKH�GHYLFH
V�ULVNV��DQG�OLVWLQJ�DFWLRQV�WKDW
VKRXOG�EH�WDNHQ�WR�PLQLPL]H�WKH�ULVN�RI�SDWLHQW�KDUP�XQWLO�DIIHFWHG�,$%3�XQLWV�FDQ�EH�VHUYLFHG����S!
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5($621�EU!
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VXUJHU\��7KLV�LVVXH�DSSHDUV�WR�KDYH�EHHQ�FDXVHG�E\�D�VRIWZDUH�FRGLQJ�HUURU�WKDW�UHVXOWV�LQ�WKH�OHQV
FRHIILFLHQWV�IRU�DQ�,2/�PRGHO�EHLQJ�GRZQORDGHG�IURP�WKH�$OFRQ�VHUYHU�LQ�DQ�LQFRUUHFW�RUGHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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25$�6\VWHP�ZLWK�9HULI(\H��&DUW��&DWDORJ�1XPEHU������������)RU�XVH�GXULQJ�LQWUDRFXODU�OHQV�VXUJHU\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RPH�25$�&DUWV�KDYH�WKH�SRWHQWLDO�WR�UHWXUQ�DQ�LQFRUUHFW�,2/�SRZHU�PHDVXUHPHQW�GXULQJ�FDWDUDFW
VXUJHU\��7KLV�LVVXH�DSSHDUV�WR�KDYH�EHHQ�FDXVHG�E\�D�VRIWZDUH�FRGLQJ�HUURU�WKDW�UHVXOWV�LQ�WKH�OHQV
FRHIILFLHQWV�IRU�DQ�,2/�PRGHO�EHLQJ�GRZQORDGHG�IURP�WKH�$OFRQ�VHUYHU�LQ�DQ�LQFRUUHFW�RUGHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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&RPSDQ\�$EERWW��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
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$EERWW
V��IRUPHUO\�6W��-XGH�0HGLFDO
V��LPSODQWDEOH�FDUGLDF�SDFHPDNHUV��LQFOXGLQJ�FDUGLDF
UHV\QFKURQL]DWLRQ�WKHUDS\�SDFHPDNHU��&57�3��GHYLFHV��SURYLGH�SDFLQJ�IRU�VORZ�RU�LUUHJXODU�KHDUW
UK\WKPV��7KHVH�GHYLFHV�DUH�LPSODQWHG�XQGHU�WKH�VNLQ�LQ�WKH�XSSHU�FKHVW�DUHD�DQG�KDYH�FRQQHFWLQJ
LQVXODWHG�ZLUHV�FDOOHG��OHDGV��WKDW�JR�LQWR�WKH�KHDUW��$�SDWLHQW�PD\�QHHG�DQ�LPSODQWDEOH�FDUGLDF
SDFHPDNHU�LI�WKHLU�KHDUWEHDW�LV�WRR�VORZ��EUDG\FDUGLD��RU�QHHGV�UHV\QFKURQL]DWLRQ�WR�WUHDW�KHDUW�IDLOXUH�
7KH�GHYLFHV�DGGUHVVHG�LQ�WKLV�FRPPXQLFDWLRQ�DUH�WKH�IROORZLQJ�6W��-XGH�0HGLFDO�SDFHPDNHU�DQG
&57�3�GHYLFHV��$FFHQW��$QWKHP��$FFHQW�05,��$FFHQW�67��$VVXULW\��$OOXUH
7KLV�FRPPXQLFDWLRQ�GRHV�127�DSSO\�WR�DQ\�LPSODQWDEOH�FDUGLDF�GHILEULOODWRUV��,&'V��RU�WR�FDUGLDF
UHV\QFKURQL]DWLRQ�,&'V��&57�'V���S!
5($621�EU!
2Q�$XJXVW�����������WKH�)'$�DSSURYHG�D�ILUPZDUH�XSGDWH�WKDW�LV�QRZ�DYDLODEOH�DQG�LV�LQWHQGHG�DV�D
UHFDOO��VSHFLILFDOO\�D�FRUUHFWLYH�DFWLRQ���WR�UHGXFH�WKH�ULVN�RI�SDWLHQW�KDUP�GXH�WR�SRWHQWLDO�H[SORLWDWLRQ�RI
F\EHUVHFXULW\�YXOQHUDELOLWLHV�IRU�FHUWDLQ�$EERWW��IRUPHUO\�6W��-XGH�0HGLFDO��SDFHPDNHUV���)LUPZDUH��LV�D
VSHFLILF�W\SH�RI�VRIWZDUH�HPEHGGHG�LQ�WKH�KDUGZDUH�RI�D�PHGLFDO�GHYLFH��H�J��D�FRPSRQHQW�LQ�WKH
SDFHPDNHU��
)RU�WKH�SXUSRVHV�RI�WKLV�VDIHW\�FRPPXQLFDWLRQ��F\EHUVHFXULW\�IRFXVHV�RQ�SURWHFWLQJ�SDWLHQWV
�PHGLFDO
GHYLFHV�DQG�WKHLU�DVVRFLDWHG�FRPSXWHUV��QHWZRUNV��SURJUDPV��DQG�GDWD�IURP�XQLQWHQGHG�RU
XQDXWKRUL]HG�DFFHVV��FKDQJH��RU�GHVWUXFWLRQ�
7KH�)'$�UHFRPPHQGV�WKDW�SDWLHQWV�DQG�WKHLU�KHDOWK�FDUH�SURYLGHUV�GLVFXVV�WKH�ULVNV�DQG�EHQHILWV�RI�WKH
F\EHUVHFXULW\�YXOQHUDELOLWLHV�DQG�WKH�DVVRFLDWHG�ILUPZDUH�XSGDWH�GHVLJQHG�WR�DGGUHVV�VXFK
YXOQHUDELOLWLHV�DW�WKHLU�QH[W�UHJXODUO\�VFKHGXOHG�YLVLW�
6XPPDU\�RI�3UREOHP�DQG�6FRSH�
0DQ\�PHGLFDO�GHYLFHV���LQFOXGLQJ�6W��-XGH�0HGLFDO
V�LPSODQWDEOH�FDUGLDF�SDFHPDNHUV���FRQWDLQ
FRQILJXUDEOH�HPEHGGHG�FRPSXWHU�V\VWHPV�WKDW�FDQ�EH�YXOQHUDEOH�WR�F\EHUVHFXULW\�LQWUXVLRQV�DQG
H[SORLWV��$V�PHGLFDO�GHYLFHV�EHFRPH�LQFUHDVLQJO\�LQWHUFRQQHFWHG�YLD�WKH�,QWHUQHW��KRVSLWDO�QHWZRUNV�
RWKHU�PHGLFDO�GHYLFHV��DQG�VPDUWSKRQHV��WKHUH�LV�DQ�LQFUHDVHG�ULVN�RI�H[SORLWDWLRQ�RI�F\EHUVHFXULW\
YXOQHUDELOLWLHV��VRPH�RI�ZKLFK�FRXOG�DIIHFW�KRZ�D�PHGLFDO�GHYLFH�RSHUDWHV�
7KH�)'$�KDV�UHYLHZHG�LQIRUPDWLRQ�FRQFHUQLQJ�SRWHQWLDO�F\EHUVHFXULW\�YXOQHUDELOLWLHV�DVVRFLDWHG�ZLWK�6W�
-XGH�0HGLFDO
V�5)�HQDEOHG�LPSODQWDEOH�FDUGLDF�SDFHPDNHUV�DQG�KDV�FRQILUPHG�WKDW�WKHVH
YXOQHUDELOLWLHV��LI�H[SORLWHG��FRXOG�DOORZ�DQ�XQDXWKRUL]HG�XVHU��L�H��VRPHRQH�RWKHU�WKDQ�WKH�SDWLHQW
V
SK\VLFLDQ��WR�DFFHVV�D�SDWLHQW
V�GHYLFH�XVLQJ�FRPPHUFLDOO\�DYDLODEOH�HTXLSPHQW��7KLV�DFFHVV�FRXOG�EH
XVHG�WR�PRGLI\�SURJUDPPLQJ�FRPPDQGV�WR�WKH�LPSODQWHG�SDFHPDNHU��ZKLFK�FRXOG�UHVXOW�LQ�SDWLHQW
KDUP�IURP�UDSLG�EDWWHU\�GHSOHWLRQ�RU�DGPLQLVWUDWLRQ�RI�LQDSSURSULDWH�SDFLQJ�
7KHUH�DUH�QR�NQRZQ�UHSRUWV�RI�SDWLHQW�KDUP�UHODWHG�WR�WKH�F\EHUVHFXULW\�YXOQHUDELOLWLHV�LQ�WKH��������
�86��LPSODQWHG�GHYLFHV�LPSDFWHG�
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7R�DGGUHVV�WKHVH�F\EHUVHFXULW\�YXOQHUDELOLWLHV�DQG�LPSURYH�SDWLHQW�VDIHW\��6W��-XGH�0HGLFDO�KDV
GHYHORSHG�DQG�YDOLGDWHG�WKLV�ILUPZDUH�XSGDWH�DV�D�FRUUHFWLYH�DFWLRQ��UHFDOO��IRU�DOO�RI�WKHLU�5)�HQDEOHG
SDFHPDNHU�GHYLFHV��LQFOXGLQJ�FDUGLDF�UHV\QFKURQL]DWLRQ�SDFHPDNHUV��7KH�)'$�KDV�DSSURYHG�6W��-XGH
0HGLFDO
V�ILUPZDUH�XSGDWH�WR�HQVXUH�WKDW�LW�DGGUHVVHV�WKHVH�F\EHUVHFXULW\�YXOQHUDELOLWLHV��DQG�UHGXFHV
WKH�ULVN�RI�H[SORLWDWLRQ�DQG�VXEVHTXHQW�SDWLHQW�KDUP�
$IWHU�LQVWDOOLQJ�WKLV�XSGDWH��DQ\�GHYLFH�DWWHPSWLQJ�WR�FRPPXQLFDWH�ZLWK�WKH�LPSODQWHG�SDFHPDNHU�PXVW
SURYLGH�DXWKRUL]DWLRQ�WR�GR�VR��7KH�0HUOLQ�3URJUDPPHU�DQG�0HUOLQ#KRPH�7UDQVPLWWHU�ZLOO�SURYLGH�VXFK
DXWKRUL]DWLRQ�
7KH�ILUPZDUH�XSGDWH�ZLOO�EH�DYDLODEOH�EHJLQQLQJ�$XJXVW�����������3DFHPDNHUV�PDQXIDFWXUHG�EHJLQQLQJ
$XJXVW����������ZLOO�KDYH�WKLV�XSGDWH�SUH�ORDGHG�LQ�WKH�GHYLFH�DQG�ZLOO�QRW�QHHG�WKH�XSGDWH�
)LUPZDUH�8SGDWH�'HWDLOV
7KH�ILUPZDUH�XSGDWH�UHTXLUHV�DQ�LQ�SHUVRQ�SDWLHQW�YLVLW�ZLWK�D�KHDOWK�FDUH�SURYLGHU�±�LW�FDQQRW�EH�GRQH
IURP�KRPH�YLD�0HUOLQ�QHW��7KH�XSGDWH�SURFHVV�ZLOO�WDNH�DSSUR[LPDWHO\���PLQXWHV�WR�FRPSOHWH��'XULQJ
WKLV�WLPH��WKH�GHYLFH�ZLOO�RSHUDWH�LQ�EDFNXS�PRGH��SDFLQJ�DW����EHDWV�SHU�PLQXWH���DQG�HVVHQWLDO�
OLIH�VXVWDLQLQJ�IHDWXUHV�ZLOO�UHPDLQ�DYDLODEOH��$W�WKH�FRPSOHWLRQ�RI�WKH�XSGDWH��WKH�GHYLFH�ZLOO�UHWXUQ�WR�LWV
SUH�XSGDWH�VHWWLQJV�
$V�ZLWK�DQ\�ILUPZDUH�XSGDWH��WKHUH�LV�D�YHU\�ORZ�ULVN�RI�DQ�XSGDWH�PDOIXQFWLRQ��%DVHG�RQ�6W��-XGH
0HGLFDO
V�SUHYLRXV�ILUPZDUH�XSGDWH�H[SHULHQFH��LQVWDOOLQJ�WKH�XSGDWHG�ILUPZDUH�FRXOG�SRWHQWLDOO\�UHVXOW
LQ�WKH�IROORZLQJ�PDOIXQFWLRQV��LQFOXGLQJ�WKH�UDWH�RI�RFFXUUHQFH�SUHYLRXVO\�REVHUYHG���
UHORDGLQJ�RI�SUHYLRXV�ILUPZDUH�YHUVLRQ�GXH�WR�LQFRPSOHWH�XSGDWH��������SHUFHQW��
ORVV�RI�FXUUHQWO\�SURJUDPPHG�GHYLFH�VHWWLQJV��������SHUFHQW��
ORVV�RI�GLDJQRVWLF�GDWD��QRQH�UHSRUWHG���RU
FRPSOHWH�ORVV�RI�GHYLFH�IXQFWLRQDOLW\��������SHUFHQW��
��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
��S!
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352'8&7�EU!���
(0%/(0�6�,&'��0RGHO�$�����6XEFXWDQHRXV�,PSODQWDEOH�&DUGLRYHUWHU�'HILEULOODWRU��5;��3URGXFW
8VDJH��7KH�6�,&'�V\VWHP�LV�LQWHQGHG�WR�SURYLGH�GHILEULOODWLRQ�WKHUDS\�IRU�WKH�WUHDWPHQW�RI
OLIH�WKUHDWHQLQJ�YHQWULFXODU�WDFK\DUUK\WKPLDV�LQ�SDWLHQWV�ZKR�GR�QRW�KDYH�V\PSWRPDWLF�EUDG\FDUGLD�
LQFHVVDQW�YHQWULFXODU�WDFK\FDUGLD��RU�VSRQWDQHRXV��IUHTXHQWO\�UHFXUULQJ�YHQWULFXODU�WDFK\FDUGLD�WKDW�LV
UHOLDEO\�WHUPLQDWHG�ZLWK�DQWL�WDFK\FDUGLD�SDFLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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'HILE�&O�,,
&RPSDQ\�%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
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8VDJH��7KH�6�,&'�V\VWHP�LV�LQWHQGHG�WR�SURYLGH�GHILEULOODWLRQ�WKHUDS\�IRU�WKH�WUHDWPHQW�RI
OLIH�WKUHDWHQLQJ�YHQWULFXODU�WDFK\DUUK\WKPLDV�LQ�SDWLHQWV�ZKR�GR�QRW�KDYH�V\PSWRPDWLF�EUDG\FDUGLD�
LQFHVVDQW�YHQWULFXODU�WDFK\FDUGLD��RU�VSRQWDQHRXV��IUHTXHQWO\�UHFXUULQJ�YHQWULFXODU�WDFK\FDUGLD�WKDW�LV
UHOLDEO\�WHUPLQDWHG�ZLWK�DQWL�WDFK\FDUGLD�SDFLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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�S!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(0%/(0�6�,&'�,PSODQWDEOH�&DUGLRYHUWHU
'HILE�&O�,,
&RPSDQ\�%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVVO,��S!
352'8&7�EU!���
(0%/(0�6�,&'��0RGHO�$�����6XEFXWDQHRXV�,PSODQWDEOH�&DUGLRYHUWHU�'HILEULOODWRU��5;��3URGXFW
8VDJH��7KH�6�,&'�V\VWHP�LV�LQWHQGHG�WR�SURYLGH�GHILEULOODWLRQ�WKHUDS\�IRU�WKH�WUHDWPHQW�RI
OLIH�WKUHDWHQLQJ�YHQWULFXODU�WDFK\DUUK\WKPLDV�LQ�SDWLHQWV�ZKR�GR�QRW�KDYH�V\PSWRPDWLF�EUDG\FDUGLD�
LQFHVVDQW�YHQWULFXODU�WDFK\FDUGLD��RU�VSRQWDQHRXV��IUHTXHQWO\�UHFXUULQJ�YHQWULFXODU�WDFK\FDUGLD�WKDW�LV
UHOLDEO\�WHUPLQDWHG�ZLWK�DQWL�WDFK\FDUGLD�SDFLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�FDQ�GHOLYHU�DQ�DW\SLFDO�DPRXQW�RI�HQHUJ\�GXH�WR�PHPRU\�FRUUXSWLRQ�LQVLGH�WKH�GHYLFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��6DLQW�3DXO��01�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
$SSUR[LPDWHO\��������GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6RIW/DE�6RIWZDUH�/DE�LQIRUPDWLRQ�V\VWHP��&O�,,
&RPSDQ\�6RIW�&RPSXWHU�&RQVXOWDQWV��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
6RIW/DE�6RIWZDUH�/DERUDWRU\�LQIRUPDWLRQ�V\VWHP�WR�EH�XVHG�LQ�D�PHGLFDO�UHVHDUFK�RU�FOLQLFDO�ODERUDWRU\
E\�NQRZOHGJHDEOH��WUDLQHG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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'LVSOD\�RI�ODE�UHVXOWV�EDVHG�RQ�LQFRUUHFW�/2,1&�FRGH�WHVW�GHVFULSWLRQV�IRU�WHVWV�WKDW�ZHUH�SHUIRUPHG�DW
D�UHIHUHQFH�ODE��VDYHG�LQFRUUHFWO\��DQG�VHQW�WR�V\VWHPV�WKDW�GLVSOD\�WKH�(05��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6RIW�&RPSXWHU�&RQVXOWDQWV��,QF���FOHDUZDWHU��)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��&$��,/��/$��0$��0'��0,��01��1-��1<��3$��DQG�7;��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&6�����,QWUD�$RUWLF�%DOORRQ�3XPS��&ODVV�,
&RPSDQ\�0DTXHW�'DWDVFRSH�&RUS���&DUGLDF�$VVLVW�'LYLVLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVVO,��S!
352'8&7�EU!���
&6�����,QWUD�$RUWLF�%DOORRQ�3XPS
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�IDLOHG�WR�SXPS�GXH�WR�DQ�HOHFWULFDO�WHVW�IDLOXUH�FRGH������SRZHU�XS�YHQW�WHVW�IDLO��
PDLQWHQDQFH�FRGH�����DQG�DQ�DXWRILOO�IDLOXUH�ZKLFK�KDV�EHHQ�DVVRFLDWHG�WR�D�SDWLHQW�GHDWK�GXH�WR�WKH
IDLOXUH�RI�WKH�GHYLFH�WR�LQLWLDWH�WKHUDS\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0DTXHW�'DWDVFRSH�&RUS���&DUGLDF�$VVLVW�'LYLVLRQ��0DKZDK��1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&6����L�,QWUD�$RUWLF�%DOORRQ�3XPS��&ODVVL
&RPSDQ\�0DTXHW�'DWDVFRSH�&RUS���&DUGLDF�$VVLVW�'LYLVLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&6����L�,QWUD�$RUWLF�%DOORRQ�3XPS�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHYLFH�IDLOHG�WR�SXPS�GXH�WR�DQ�HOHFWULFDO�WHVW�IDLOXUH�FRGH������SRZHU�XS�YHQW�WHVW�IDLO��
PDLQWHQDQFH�FRGH�����DQG�DQ�DXWRILOO�IDLOXUH�ZKLFK�KDV�EHHQ�DVVRFLDWHG�WR�D�SDWLHQW�GHDWK�GXH�WR�WKH
IDLOXUH�RI�WKH�GHYLFH�WR�LQLWLDWH�WKHUDS\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0DTXHW�'DWDVFRSH�&RUS���&DUGLDF�$VVLVW�'LYLVLRQ��0DKZDK��1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������%HFNPDQ�&RXOWHU�3.�����5���&O�,,,
&RPSDQ\�%HFNPDQ�&RXOWHU�,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,,��S!
352'8&7�EU!���
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%HFNPDQ�&RXOWHU�3.�����5��$XWRPDWHG�0LFURSODWH�6\VWHP��&DWDORJXH�1XPEHUV��1��������DQG
1�������\�$FXWH�&DUH�6\VWHP��0�����&DWDORJ�1XPEHUV��0.������0.������0.������
�5HFDOO�1XPEHU�%�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU
V�3.������DVVRFLDWHG�ZLWK�D�GHIHFW�RU�JOLWFK�ZLWK�WKH�GLVSHQVLQJ�PRQLWRULQJ�ERDUG�
ZDV�GLVWULEXWHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HGNPDQ�&RXOWHU��%UHD��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$JID�+HDOWKFDUH�1;����������6RIWZDUH�&O�,,
&RPSDQ\�$*)$�+HDOWKFDUH�&RUS���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$JID�+HDOWKFDUH�1;����������,PDJLQJ�3URFHVVLQJ�6RIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�FXVWRPHU�UHSRUWHG�WKDW�ZKHQ�XVLQJ�DQ�1;�ZRUNVWDWLRQ�ZLWK�VRIWZDUH�YHUVLRQ�1;����������VRIWZDUH
DQG�VHOHFWLQJ�WKH�DIIHFWHG�SDWLHQW�H[DP�IURP�FORVHG�H[DPV��LQLWLDOO\�WKH�ZURQJ�LPDJH�ZDV�OLQNHG�WR�WKH
H[DP�DQG�DSSHDUHG��$IWHU�D�VKRUW�WLPH�WKH�ZURQJ�LPDJH�ZDV�UHSODFHG�E\�WKH�FRUUHFW�LPDJH��KRZHYHU
WKH�ZURQJ�LPDJH�ZDV�XVHG�IRU�WUDQVPLWWLQJ�WR�3$&6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$*)$�+HDOWKFDUH�&RUS���*UHHQYLOOH��6&�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�(\H�&DUH�3$&6�9LHZHU����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�&DUH�3$&6�9LHZHU�����0HUJH�(\H�&DUH�3$&6�LV�D�VRIWZDUH�VROXWLRQ�IRU�WKH�GLVSOD\�
PDQDJHPHQW��DUFKLYH��LQWHUIDFH�DQG�LQWHJUDWLRQ�RI�RSKWKDOPLF�GHYLFH�UHSRUWV��LPDJHV�DQG�GDWD��0HUJH
(\H�&DUH�3$&6�LV�D�VRIWZDUH�VROXWLRQ�XVLQJ�GDWDEDVHV�IRU�SDWLHQW�GHPRJUDSKLFV��VHUYHU�DQG�RWKHU
V\VWHPV�RI�LQWHUFRPPXQLFDWLRQ�ZLWK�KRVSLWDO�V\VWHPV�YLD�+/��DQG�',&20�WR�SURYLGH�WR�FOLQLFLDQV�D
VLQJOH�LPDJH�YLHZLQJ�DQG�PDQDJHPHQW�VROXWLRQ�RI�LPDJHV�LPSRUWHG�IURP�YDULRXV�FRQWULEXWLQJ�GHYLFHV
WKURXJKRXW�WKH�FOLQLFDO�HQYLURQPHQW��0HUJH�(\H�&DUH�3$&6�SURYLGHV�WKH�DELOLW\�WR�UHYLHZ�GDWD�IURP�DQ\
QHWZRUN�FRQQHFWHG�FRPSXWHU��DQG�LV�SURWHFWHG�E\�DSSURSULDWH�VHFXULW\�ORJLQ�ZKLFK�SHUPLWV�RQO\
DXWKRUL]HG�XVHU�DFFHVV��6\PSKRQ\�XVHV�����ELW�RU�JUHDWHU�HQFU\SWLRQ�YLD�VHFXUH�VRFNHW�OD\HU��66/��WR
DVVXUH�D�QHWZRUN�HQYLURQPHQW�ZKLFK�LV�VHFXUH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�WKH�XVHU�KDV�QRW�VHW�XS�DQ\�XVHU�SUHIHUHQFH�RQ�WKH�VRUWLQJ�RUGHU�WR�UHQGHU�WKH�VWXG\�LPDJHV
�26�2'�HWF���DQG�UHSRUWV��WKH�(&3�PD\�JHW�DQ�LQFRUUHFW�VWXG\�LQGH[��,I�WKH�XVHU�DWWHPSWV�WR�GHOHWH�DQ
LPDJH��(&3�PD\�WKHQ�UHDG�WKDW�LPDJH�DV�26�ZKHQ�LW�LV��LQ�IDFW��2'��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH���

92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
)/��,/��&2��0,��&$��1<��1'��2+��&7�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UDHJHU�,QILQLW\�$FXWH�&DUH�6\VWHP�&O�,,
&RPSDQ\�'UDHJDU�0HGLFDO�6\VWHPV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'UDHJHU�0HGLFDO�6\VWHPV�,QILQLW\�$FXWH�&DUH�6\VWHP��0�����&DWDORJ�1XPEHUV�
0.������0.������0.������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&RFNSLWV�ZLWK�UHYLVLRQ�LQGH[����RU�KLJKHU�WKDW�FRQWDLQ��*%�5$0�PRGXOHV�PD\�QRW�DQQXQFLDWH�DXGLR�RU
YLVXDO�DODUPV�RQ�WKH�&RFNSLW�DQG�&HQWUDO�6WDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJDU�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���86�DQG�����286�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�,QVWDOO�&'��6SLQH�WRROV
&O�,,
&RPSDQ\�0HGWURQLF�1DYLJDWLRQ�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QVWDOO�&'��6SLQH�WRROV��3OXV�DQG�6���9HUVLRQ�����0RGHO�1XPEHU���������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXH�UHODWHG�WR�WKH�6WHDOWK6WDWLRQ�6��V\VWHP�DQG�WKH�6\QHUJ\�6SLQH�DSSOLFDWLRQ�9HUVLRQ����
FRQILJXUHG�ZLWK�6SLQH�7RRO�,QVWDOO�&'�YHUVLRQ�����,VVXH�PD\�UHVXOW�LQ�XVHU�EHLQJ�XQDEOH�WR�QDYLJDWH�WKH
1DYLJDWHG�(OHYDWH�,QVHUWHU�ZLWK�WKH�6WHDOWK$L5�6SLQH�)UDPH�GXULQJ�VSLQH�VXUJLFDO�SURFHGXUHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ�,QF��/RXLVYLOOH��&2RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86$��QDWLRQZLGH��'LVWULEXWLRQ�DQG�WR�WKH�FRXQWULHV�RI���%UD]LO��*HUPDQ\�
6ZLW]HUODQG�DQG�*UHDW�%ULWDLQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,RQ�%HDP�3URWHXV������&O�,,
&RPSDQ\��,RQ�%HDP�$SSOLFDWLRQV�6�$�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3URWHXV������3URWRQ�7KHUDS\�6\VWHP�3URGXFW�8VDJH��7KH�3URWRQ�7KHUDS\�6\VWHP���3URWHXV�����LV�D
PHGLFDO�GHYLFH�GHVLJQHG�WR�SURGXFH�DQG�GHOLYHU�D�SURWRQ�EHDP�IRU�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK
ORFDOL]HG�WXPRUV�DQG�RWKHU�FRQGLWLRQV�VXVFHSWLEOH�WR�WUHDWPHQW�E\�UDGLDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
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5($621�EU!
6RIWZDUH�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,RQ�%HDP�$SSOLFDWLRQV�6�$���/RXYDLQ�/D�1HXYH��%HOJLXP��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��ZRUOGZLGH�DQG���LQ�WKH�8�6��S!
',675,%87,21�EU!
'LVWULEXWHG�WR�)/��9$��,/��1-��:$�DQG�6RXWK�.RUHD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6HQVLV�9LEH�6\VWHPV��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6HQVLV�9LEH�6\VWHPV�ZLWK�6RIWZDUH�9HUVLRQ�9'��%��0RGHO�1XPEHUV������������������������������
������������3URJUDPPDEOH�GLDJQRVWLF�FRPSXWHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��,Q�6HQVLV�9LEH�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9'��%��D�VRIWZDUH�HUURU�FDQ�UHVXOW�LQ�
SUREOHPV�JHQHUDWLQJ�D�UHSRUW�DQG��RU��LQIRUPDWLRQ�IURP�GLIIHUHQW�H[DPLQDWLRQV�RI�WKH�VDPH�SDWLHQW�EHLQJ
FRPELQHG�LQWR�RQH�UHSRUW������7KH�HUURU�FDXVHV�LQIRUPDWLRQ�IURP�WZR�H[DPLQDWLRQV�WR�EH�FRPELQHG�LQWR
RQH�UHSRUW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���,1��0,��,$��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$ODULV�3&�8QLW��0RGHO������&O�,,
&RPSDQ\�&DUH)XVLRQ������,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$ODULV�3&�8QLW��0RGHO�����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%'�LQLWLDWHG�WKH�UHFDOO�RI�$ODULV�3&�XQLW�PRGHO������DIWHU�WKH�ILUP�LGHQWLILHG�ILYH�VFHQDULRV�ZKLFK�FDQ
UHVXOW�LQ�WKH�RFFXUUHQFH�RI�6\VWHPV�(UURU�&RGH������������DQG�FDQ�SRWHQWLDOO\�UHVXOW�LQ�LQWHUUXSWHG
LQIXVLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86$��QDWLRQZLGH��DQG�WR�WKH�FRXQWULHV�RI���(XURSH��$XVWUDOLD��1HZ�=HDODQG�
6RXWK�$IULFD��*UHDWHU�$VLD��0LGGOH�(DVW��DQG�&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������&DUGLR7HN�(3�75$&(5�6RIWZDUH��&O�,,
&RPSDQ\��&DUGLR7HN�%9����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&DUGLR7HN�(3�75$&(5�6RIWZDUH�9��[�DQG�9����7KH�(3�75$&(5�6\VWHP�LV�DQ�HOHFWURSK\VLRORJ\
PHDVXUHPHQW�V\VWHP�XVHG�WR�DFTXLUH��ILOWHU��GLJLWL]H��DPSOLI\��GLVSOD\��DQG�UHFRUG�VLJQDOV�REWDLQHG
GXULQJ�HOHFWURSK\VLRORJLFDO�VWXGLHV�DQG�UHODWHG�SURFHGXUHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�EXJ�ZKLFK�DOORZV�SDUDPHWHUV�WR�EH�FKDQJHG�XQLQWHQWLRQDOO\�GXULQJ�XVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUGLR7HN�%9��1HWKHUODQGV��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�LQ�86�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������,03$;�&9�5HSRUWLQJ�PRGXOH�&O�,,
&RPSDQ\��$*)$�+HDOWKFDUH�&RUS�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,03$;�&DUGLRYDVFXODU�7KH�,03$;�&9�5HSRUWLQJ�PRGXOH�FRQVLVWV�RI�D�GDWDEDVH�DQG�JUDSKLFDO�XVHU
LQWHUIDFH��*8,��WKDW�DOORZV�XVHUV�WR�GRFXPHQW�SURFHGXUH�DQG�FOLQLFDO�ILQGLQJV�DV�VWUXFWXUHG�GDWD��ZLWK
UHSUHVHQWDWLRQ�LQ�SULQWHG�RU�HOHFWURQLF�IRUPDWV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�FXVWRPHU�H[SHULHQFHG�ZKHQ�XVLQJ�,03$;�&9�5HSRUWLQJ�VRIWZDUH��VSHFLILFDOO\��ZKHQ�EXLOGLQJ�D�1,9
UHSRUW��WKH�1,9�&DUGLR�UHSRUW�ZDV�VKRZLQJ�LQFRUUHFW�ILQGLQJV�IRU�$QHXU\VP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$*)$�+HDOWKFDUH�&RUS���*UHHQYLOOH��6&��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�WR�1-��1&��2+��3$��6&��71��7;��DQG�:,�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�/,6�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�/,6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��0HUJH�/,6�V\VWHP�LV�D�FRPSOHWH
V\VWHP�IRU�RUGHULQJ��PDQDJLQJ�DQG�UHSRUWLQJ�D�SDWLHQW�V�ODERUDWRU\�ZRUN��IURP�WKH�WLPH�RI�RUGHU�HQWU\�WR
WKH�WLPH�WKH�ODERUDWRU\�WHVW�UHVXOWV�DUH�UHSRUWHG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�DUH�SRWHQWLDO�LVVXHV�ZLWK�UHVXOWV�UHSRUWLQJ�IRU�FHUWDLQ�UXQ�EDVHG�WHVWV��8QGHU�FHUWDLQ�FRQGLWLRQV�
WKH�ZURQJ�UHVXOWV�FRXOG�LQDGYHUWHQWO\�EH�YHULILHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
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',675,%87,21�EU!
86�DQG�LQWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH���0HUJH�3$&6�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��0HUJH�3$&6��3LFWXUH�$UFKLYLQJ�&RPPXQLFDWLRQ�6\VWHP��LV�GHVLJQHG�DQG
PDUNHWHG�IRU�VRIW�FRS\�UHDGLQJ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�VWXGLHV�SURGXFHG�E\�GLJLWDO�PRGDOLWLHV�
LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HUJH�3$&6�GLG�QRW�VKRZ�XQYLHZHG�LPDJHV�ZKHQ�WKH�ODVW�YLHZ�ZDV�VNLSSHG��7KHUH�LV�D�SRWHQWLDO�ULVN�WR
KHDOWK�RI�D�SK\VLFLDQ�PLVGLDJQRVLV�EHFDXVH�QRW�DOO�LPDJHV�DUH�DYDLODEOH�IRU�YLHZLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH��0HUJH�3$&6�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HUJH�3$&6�GLG�QRW�VKRZ�XQYLHZHG�LPDJHV�ZKHQ�WKH�ODVW�YLHZ�ZDV�VNLSSHG��7KHUH�LV�D�SRWHQWLDO�ULVN�WR
KHDOWK�RI�D�SK\VLFLDQ�PLVGLDJQRVLV�EHFDXVH�QRW�DOO�LPDJHV�DUH�DYDLODEOH�IRU�YLHZLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1H[VWLP�1%6�6\VWHP���DQG���&O�,,
&RPSDQ\��1H[VWLP�3/&���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
1%6�6\VWHP����VZ�YHUVLRQ�����RU�KLJKHU���6RIWZDUH�XSGDWH�WR�������DQG�1%6�6\VWHP����VZ�YHUVLRQ����
RU�KLJKHU���6RIWZDUH�XSGDWH�WR��������7KH�1H[VWLP�1DYLJDWHG�%UDLQ�6WLPXODWLRQ�6\VWHP��1%6�6\VWHP��LV
LQGLFDWHG�IRU�QRQLQYDVLYH�PDSSLQJ�RI�WKH�SULPDU\�PRWRU�FRUWH[�RI�WKH�EUDLQ�WR�LWV�FRUWLFDO�J\UXV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��WKH�1%6�VRIWZDUH�PD\�DFFLGHQWDOO\�JHQHUDWH�GXSOLFDWH�FRSLHV�RI�RQH�RU�VHYHUDO
ILOHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1H[VWLP�3/&��+HOVLQNL��)LQODQG��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86�WR�*$�RQO\��)RUHLJQ��(XURSH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1H[VWLP�H;LPD�1%6�6\VWHP�6RIWZDUH�&O�,,
&RPSDQ\��1H[VWLP�3/&���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
1H[VWLP�H;LPD�1%6�6\VWHP�6RIWZDUH�YHUVLRQ�����RU�KLJKHU��7KH�1H[VWLP�1DYLJDWHG�%UDLQ�6WLPXODWLRQ
6\VWHP��1%6�6\VWHP��LV�LQGLFDWHG�IRU�QRQLQYDVLYH�PDSSLQJ�RI�WKH�SULPDU\�PRWRU�FRUWH[�RI�WKH�EUDLQ�WR
LWV�FRUWLFDO�J\UXV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��WKH�1%6�VRIWZDUH�PD\�DFFLGHQWDOO\�JHQHUDWH�GXSOLFDWH�FRSLHV�RI�RQH�RU�VHYHUDO
ILOHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1H[VWLP�3/&��+HOVLQNL��)LQODQG��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86�WR�*$�RQO\��)RUHLJQ��(XURSH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&LUFDGLDQFH�6PDUW0RQLWRU���36�36/�&O�,,
&RPSDQ\��&LUFDGLDQFH�//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6PDUW0RQLWRU���36�36/��0RQLWRU��$SQHD��)DFLOLW\�86(��,QWHQGHG�IRU�XVH�LQ�WKH�FRQWLQXRXV�PRQLWRULQJ�RI
UHVSLUDWLRQ��KHDUW�UDWH��DQG�63���RI�LQIDQW��SHGLDWULF�DQG�DGXOW�SDWLHQWV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&LUFDGLDQFH�KDV�GHWHUPLQHG�WKDW�LW�LV�SRVVLEOH�IRU�FHUWDLQ�6PDUW�0RQLWRU��36�36/�PRQLWRUV�WR�H[KLELW
LQWHUPLWWHQW�RSHUDWLRQ�RI�WKH�QXUVH�FDOO�IHDWXUH��7KH�ILUP�KDV�XSGDWHG�WKH�GHYLFH�WR�LQFUHDVH�WKH��1XUVH
&DOO��IHDWXUH�WR�HQVXUH�PRQLWRU�DODUPV�DUH�WUDQVPLWWHG�WR�FRPSDWLEOH�QXUVH�FDOO�V\VWHPV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&LUFDGLDQFH�//&��([SRUW��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������7RVKLED�$QJLR�:RUN6WDWLRQ�&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$QJLR�:RUN6WDWLRQ��;,')�$:6�����XVHG�LQ�FRQMXQFWLRQ�ZLWK�\RXU�,QILQL[�6\VWHP
�,1);�����9�,1);�����&�,1);�����)
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�IRXQG�WKDW�GXULQJ�D�SURFHGXUH�WKH�3HDN�6NLQ�'RVH��36'��YDOXH�GLVSOD\HG�E\�WKH�'RVH�7UDFNLQJ
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6\VWHP��'76��ZDV�ODUJHU�WKDQ�WKH�'76�H[SHFWHG�YDOXH��7KLV�LVVXH�RFFXUV�ZKHQ�WKH�SRZHU�IRU�WKH�$QJLR
:RUNVWDWLRQ�LV�WXUQHG�RQ�DIWHU�WKH�SRZHU�IRU�WKH�,QILQL[�V\VWHP�LV�WXUQHG�RQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��7XVWLQ��&$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH��0HUJH�&DUGLR�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)HWDO�SDWLHQW�UHSRUW�ZDV�DXWRPDWLFDOO\�SXOOLQJ�SULRU�PHDVXUHPHQW�GDWD�IRU�D�SULRU�IHWXV�VLQFH�WKH�IHWDO
VWXG\�LV�EDVHG�RQ�WKH�PRWKHU
V�051��UHVXOWLQJ�LQ�WKH�ZURQJ�IHWDO�PHDVXUHPHQWV�JHWWLQJ�UHIHUHQFHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR�WKH�VWDWHV�RI�$=��&7��)/��*$��,/��,1��/$��0,��1<��1&��2+��2.��7;��DQG�97��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$;,20�6HQVLV��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$;,20�6HQVLV��&RPSXWHU��'LDJQRVWLF��3URJUDPPDEOH��,QWHQGHG�WR�EH�XVHG�DV�D�GLDJQRVWLF�DQG
DGPLQLVWUDWLYH�WRRO�VXSSRUWLQJ�KHPRG\QDPLF�FDUGLDF�FDWKHWHUL]DWLRQV�DQG�RU�LQWUDFDUGLDF
HOHFWURSK\VLRORJ\�VWXGLHV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�H[WUHPHO\�GXVW\�FRPSXWHU�FDQ�FDXVH�SUREOHPV�DW�V\VWHP�VWDUW��RU�UDUHO\��FDXVH�V\VWHP�IDLO��3HUIRUP
D�V\VWHP�FKHFN�SULRU�WR�SHUIRUPLQJ�H[DPV��,I�WKH�6HQVLV�V\VWHP�IDLOV��LWV�IXQFWLRQV�FDQ�QRW�EH�XVHG�
&OLQLFDO�WUHDWPHQW�PD\�QHHG�WR�EH�WHUPLQDWHG��UHVWDUWHG��RU�WUDQVIHUUHG�WR�D�IXQFWLRQLQJ�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+HDUW0DWH�,,�/9$6�ZLWK�3RFNHW�&RQWUROOHU��&O
,,
&RPSDQ\��7KRUDWHF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
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352'8&7�EU!���
+HDUW0DWH¢�,,�/9$6�ZLWK�3RFNHW�&RQWUROOHU�����������+0,,�3803�	�32&.(7�&75/�21/<
8',����������������,QWHQGHG�WR�SURYLGH�KHPRG\QDPLF�VXSSRUW�LQ�SDWLHQWV�ZLWK�HQG�VWDJH��UHIUDFWRU\
OHIW�YHQWULFXODU�KHDUW�IDLOXUH��LQWHQGHG�IRU�XVH�LQVLGH�RU�RXWVLGH�WKH�KRVSLWDO�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6W��-XGH�0HGLFDO�LV�SURYLGLQJ�DOO�XVHUV�RI�WKHLU�+HDUW0DWH�,,�/9$6�ZLWK�3RFNHW�&RQWUROOHU�ZLWK�QHZ
VRIWZDUH�DQG�XSGDWHV�WR�KDUGZDUH�WR�PDNH�WKH�H[FKDQJH�WR�D�EDFNXS�FRQWUROOHU�HDVLHU��7KLV�LV�UHODWHG
WR�UHFDOO�=�����������������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KRUDWHF�&RUSRUDWLRQ���3OHDVDQWRQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������DFWLYH�XQLWV�LQ�86�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0DJHOOD/HDG&DUH�3OX	�8OWUD�7HVWLQJ�6\VWHPV
&ODVV�,
&RPSDQ\��0DJHOODQ�'LDJQRVWLFV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�,��S!
352'8&7�EU!���
0DJHOODQ�'LDJQRVWLFV�,QF��5HFDOOV�/HDG&DUH�3OXV�DQG�8OWUD�7HVWLQJ�6\VWHPV�'XH�WR�,QDFFXUDWH�7HVW
5HVXOWV�
7KH�/HDG&DUH�3OXV�DQG�WKH�/HDG&DUH�8OWUD�7HVWLQJ�6\VWHPV�GHWHFW�WKH�DPRXQW�RI�OHDG�LQ�D�EORRG
VDPSOH�REWDLQHG�IURP�ILQJHU�RU�KHHO�SULFN��FDSLOODU\��RU�IURP�D�YHLQ��YHQRXV��
�5HFDOO�1XPEHU��S!
5($621�EU!
0DJHOODQ�'LDJQRVWLFV�LV�UHFDOOLQJ�WKH�/HDG&DUH�3OXV�DQG�WKH�/HDG&DUH�8OWUD�7HVWLQJ�6\VWHPV�EHFDXVH
WKH\�PD\�XQGHUHVWLPDWH�WKH�EORRG�OHDG�OHYHOV��%//��DQG�JLYH�LQDFFXUDWH�UHVXOWV�ZKHQ�SURFHVVLQJ
YHQRXV�EORRG�VDPSOHV��)DOVHO\�ORZHU�WHVW�UHVXOWV�PD\�OHDG�WR�LPSURSHU�SDWLHQW�PDQDJHPHQW�DQG
WUHDWPHQW�IRU�OHDG�H[SRVXUH�RU�SRLVRQLQJ��7KH�XVH�RI�DIIHFWHG�SURGXFW�PD\�FDXVH�VHULRXV�DGYHUVH
KHDOWK�FRQVHTXHQFHV�
7KLV�UHFDOO�DFFRPSDQLHV�)'$
V�VDIHW\�FRPPXQLFDWLRQ�IURP�0D\�����������0DJHOODQ
V�/HDG&DUH�3OXV
DQG�8OWUD�7HVWLQJ�6\VWHPV�DUH�WZR�RI�IRXU�EORRG�OHDG�WHVWLQJ�V\VWHPV�DIIHFWHG�E\�WKH�UHFRPPHQGDWLRQV
LQ�)'$
V�VDIHW\�FRPPXQLFDWLRQ�
7KH�)'$�LV�XQDEOH�WR�LGHQWLI\�WKH�URRW�FDXVH�IRU�WKH�LQDFFXUDWH�UHVXOWV��EDVHG�RQ�GDWD�SURYLGHG�E\
0DJHOODQ��:H�DUH�FRQGXFWLQJ�VWXGLHV�ZLWK�WKH�&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&��WR
LGHQWLI\�WKH�FDXVH�DQG�EHWWHU�FKDUDFWHUL]H�WKH�H[WHQW�RI�WKH�SUREOHP�
$EERWW�7KRUDWHF�KDV�UHFHLYHG�D�WRWDO�RI����UHSRUWV�RI�LQFLGHQWV�LQ�ZKLFK�WKH�FRQWUROOHU�KDV�PDOIXQFWLRQHG
DIWHU�DQ�H[FKDQJH��LQFOXGLQJ����LQMXULHV�DQG����GHDWKV��$OO�RI�WKH�GHDWKV�RFFXUUHG�ZKHQ�SDWLHQWV
DWWHPSWHG�WR�H[FKDQJH�FRQWUROOHUV�ZKLOH�DZD\�IURP�WKH�KRVSLWDO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$EERWW�7KRUDWHF�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0RELXV�'���&O�,,
&RPSDQ\��0RELXV�0HGLFDO�6\VWHPV��/3��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0RELXV�'�3URGXFW�8VDJH��0RELXV�'�VRIWZDUH�LV�XVHG�IRU�TXDOLW\�DVVXUDQFH�DQG�WUHDWPHQW�SODQ
YHULILFDWLRQ�LQ�UDGLDWLRQ�WKHUDS\��,W�FDOFXODWHV�UDGLDWLRQ�GRVH�WKUHH�GLPHQVLRQDOO\�LQ�D�UHSUHVHQWDWLRQ�RI�D
SDWLHQW�RU�D�SKDQWRP��7KH�FDOFXODWLRQ�LV�EDVHG�RQ�UHDG�LQ�WUHDWPHQW�SODQV�WKDW�DUH�LQLWLDOO\�FDOFXODWHG�E\
D�WUHDWPHQW�SODQQLQJ�V\VWHP��DQG�PD\�DGGLWLRQDOO\�EH�EDVHG�RQ�H[WHUQDO�PHDVXUHPHQWV�RI�UDGLDWLRQ
ILHOGV�IURP�RWKHU�VRXUFHV�VXFK�DV�OLQDF�GHOLYHU\�ORJ�GDWD��0RELXV�'�LV�QRW�D�WUHDWPHQW�SODQQLQJ�V\VWHP�
,W�LV�RQO\�WR�EH�XVHG�E\�WUDLQHG�UDGLDWLRQ�RQFRORJ\�SHUVRQQHO�DV�D�TXDOLW\�DVVXUDQFH�WRRO�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0RELXV�'�YHUVLRQ�������FRQWDLQHG�D�GHIHFW�LQ�VRIWZDUH�FRGH�ZKLFK�DIIHFWV�XVHUV�ZKR�SHUIRUP�EHDP
FXVWRPL]DWLRQ��DQG�PD\�OHDG�WR�D�GLVFUHSDQF\�LQ�GRVH�FDOFXODWLRQ�EHWZHHQ�WKLV�YHUVLRQ�RI�0RELXV�'
��������DQG�WKH�SULRU�YHUVLRQ����������ZKHUH�QRQH�VKRXOG�KDYH�EHHQ�H[SHFWHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0RELXV�0HGLFDO�6\VWHPV��/3��+RXVWRQ��7;�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,RQ�%HDP�$SSOLFDWLRQV�3URWHXV�����&O�,,
&RPSDQ\��,RQ�%HDP�$SSOLFDWLRQV�6�$���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3URWRQ�WKHUDS\�V\VWHP��3URWHXV�����DND�3URWHXV�3OXV��$�PHGLFDO�GHYLFH�GHVLJQHG�WR�SURGXFH�DQG
GHOLYHU�D�SURWRQ�EHDP�IRU�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�ORFDOL]HG�WXPRUV�DQG�RWKHU�FRQGLWLRQV
VXVFHSWLEOH�WR�WUHDWPHQW�E\�UDGLDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�3%6��3HQFLO�%HDP�6FDQQLQJ��LUUDGLDWLRQ�PD\�SDXVH�IRU�GLIIHUHQW�UHDVRQV��$IWHU�D�SDXVH��LUUDGLDWLRQ
PD\�UHVWDUW�IURP�WKH�EHJLQQLQJ�LQVWHDG�RI�UHFDOFXODWLQJ�WKH�ILHOG�EDVHG�RQ�WKH�DOUHDG\�GHOLYHUHG�GRVH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,RQ�%HDP�$SSOLFDWLRQV�6�$���/RXYDLQ�/D�1HXYH��%HOJLXP�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
)/�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������HQ*HQ��70��/DERUDWRU\�$XWRPDWLRQ�6\VWHPV��
&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
HQ*HQ��70��/DERUDWRU\�$XWRPDWLRQ�6\VWHPV�XVLQJ�DOO�7&$XWRPDWLRQ�70��6RIWZDUH�9HUVLRQV�ZLWK�WKH
,Q2XW�&RPPXQLFDWLRQ�,QWHUIDFH��,9'
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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6RIWZDUH�DQRPDO\��7KHUPR�)LVKHU�6FLHQWLILF�LQLWLDOO\�GLVFRYHUHG�DQG�2UWKR�&OLQLFDO�'LDJQRVWLFV�
VXEVHTXHQWO\��FRQILUPHG�D�VRIWZDUH�DQRPDO\�WKDW�PD\�SRWHQWLDOO\�UHVXOW�LQ�PLVV�DVVRFLDWHG�VDPSOH�,'V
LQYROYLQJ�WKH�FRPPXQLFDWLRQ�EHWZHHQ�HQ*HQ�7&$XWRPDWLRQ��7&$��%\SDVV�PRGXOHV��PDQXIDFWXUHG�E\
7KHUPR�)LVKHU�6FLHQWLILF��DQG�WKH�9,7526�$QDO\]HUV��7R�GDWH��QR�RFFXUUHQFHV�RI�WKLV�LVVXH�KDYH�EHHQ
� �REVHUYHG�RQ�2UWKR V�HQ*HQ�70��6\VWHPV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV��286�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+HDUW0DWH�,,�/96�&RQWUROOHU��&ODVV�,
&RPSDQ\��$EERWW�7KRUDWHF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�,��S!
352'8&7�EU!���
+HDUW0DWH�,,�/HIW�9HQWULFXODU�$VVLVW��/9$6��3RFNHW�6\VWHP�&RQWUROOHU
7KH�3RFNHW�6\VWHP�&RQWUROOHU�LV�D�SRZHU�VXSSO\�WKDW�FRQQHFWV�WR�WKH�LPSODQWHG�+HDUW0DWH�,,�/9$6
SXPS�WKURXJK�D�OHDG��GULYHOLQH��XQGHU�WKH�VNLQ��7KH�FRQWUROOHU�KHOSV�SRZHU�WKH�/9$6�V\VWHP��D
PHFKDQLFDO�GHYLFH�WKDW�FLUFXODWHV�EORRG�WKURXJKRXW�WKH�ERG\�ZKHQ�WKH�KHDUW�LV�WRR�ZHDN�WR�SXPS�EORRG
DGHTXDWHO\�RQ�LWV�RZQ��7KH�FRQWUROOHU�LV�SRZHUHG�E\�EDWWHULHV�RU�FRQQHFWHG�WR�D�PDLQ�SRZHU�VXSSO\�
7KH�+HDUW0DWH�,,�/9$6�3RFNHW�6\VWHP�&RQWUROOHU�LV�LQWHQGHG�IRU�XVH�LQVLGH�RU�RXWVLGH�RI�WKH�KRVSLWDO��$
EDFN�XS�V\VWHP�FRQWUROOHU�LV�SURYLGHG�WR�HDFK�SDWLHQW�IRU�XVH�LQ�FDVH�RI�D�GHYLFH�DODUP�RU�PDOIXQFWLRQ�
,QVWUXFWLRQV�DQG�WUDLQLQJ�DUH�SURYLGHG�RQ�KRZ�WR�VZLWFK�IURP�RQH�V\VWHP�FRQWUROOHU�WR�WKH�RWKHU�
�5HFDOO�1XPEHU��S!
5($621�EU!
3DWLHQWV�PD\�VRPHWLPHV�QHHG�WR�FKDQJH�WR�WKHLU�EDFNXS�EDFN�XS�V\VWHP�FRQWUROOHU�GXULQJ�WKH�FRXUVH�RI
YHQWULFXODU�DVVLVW�WKHUDS\��7KH�FKDQJH�VKRXOG�EH�GRQH�TXLFNO\�DQG�LQ�WKH�KRVSLWDO��EHFDXVH�LW�FDQ
SUHVHQW�D�VLJQLILFDQW�FKDOOHQJH�WR�SDWLHQWV�WKDW�DUH�HOGHUO\�DQG�RU�XQWUDLQHG��)RU�WKHVH�SDWLHQWV��D�VORZ�RU
LPSURSHU�GULYHOLQH�FKDQJHRYHU�SODFHV�WKHP�DW�ULVN�RI�VHULRXV�LQMXU\�RU�GHDWK�
$EERWW�7KRUDWHF�KDV�UHFHLYHG�D�WRWDO�RI����UHSRUWV�RI�LQFLGHQWV�LQ�ZKLFK�WKH�FRQWUROOHU�KDV�PDOIXQFWLRQHG
DIWHU�DQ�H[FKDQJH��LQFOXGLQJ����LQMXULHV�DQG����GHDWKV��$OO�RI�WKH�GHDWKV�RFFXUUHG�ZKHQ�SDWLHQWV
DWWHPSWHG�WR�H[FKDQJH�FRQWUROOHUV�ZKLOH�DZD\�IURP�WKH�KRVSLWDO�
7R�DGGUHVV�WKLV�LVVXH��$EERWW�7KRUDWHF�LV�SURYLGLQJ�DOO�+HDUW0DWH�,,�/9$6�ZLWK�3RFNHW�&RQWUROOHU�XVHUV
ZLWK�QHZ�VRIWZDUH�DQG�KDUGZDUH�XSGDWHV�WR�DVVLVW�SDWLHQWV�LQ�VXFFHVVIXOO\�FKDQJLQJ�WKHLU�SRFNHW
FRQWUROOHU�LQ�HPHUJHQF\�VLWXDWLRQV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$EERWW�7KRUDWHF�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$48,26�&/�)ORZ�&\WRPHWHU��&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$48,26�&/�)ORZ�&\WRPHWHU��5HI�QR��%�������6RIWZDUH�9HUVLRQV�����DQG�������3URGXFW�8VDJH��7KH
$48,26�&/�)ORZ�&\WRPHWHU�LV�LQWHQGHG�IRU�XVH�ZLWK�LQ�YLWUR�GLDJQRVWLF�IORZ�F\WRPHWULF�DSSOLFDWLRQV
XVLQJ�XS�WR�IRXU�IOXRUHVFHQW�GHWHFWLRQ�FKDQQHOV�XVLQJ�D�EOXH������QP��ODVHU��WZR�OLJKW�VFDWWHU�GHWHFWLRQ
FKDQQHOV�DQG�HOHFWURQLF�YROXPH��(9�
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�KDV�FRQILUPHG�WKDW�WKH�([SRUW�IHDWXUH�ORFDWHG�LQ�WKH�5HVXOWV�DUHD�RI�WKH�$48,26
6\VWHP�VRIWZDUH�LV�QRW�FRUUHFWO\�H[SRUWLQJ�7HWUD�&RPER�&5'�ILOHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO�����XQLWV�LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW
$SS�&O�,,
&RPSDQ\��5RFKH�'LDEHWHV�&DUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS�YHUVLRQV��������������DQG�������IRU�L26�DQG�$QGURLG
3URGXFW�8VDJH��7KLV�LV�D�GLJLWDO�SURGXFW�DYDLODEOH�IRU�GRZQORDG�GLUHFW�WR�FXVWRPHUV�IURP�WKH�$SSOH�$SS
6WRUH�DQG�WKH�*RRJOH�3OD\�6WRUH��7KH�WRWDO�QXPEHU�RI�GRZQORDGV�LV�QRW�DYDLODEOH��7KH�QXPEHU�RI�XQLTXH
XVHUV�IRU�HDFK�DIIHFWHG�YHUVLRQ�IURP�WKH�GDWH�RI�LQLWLDO�GLVWULEXWLRQ�WKURXJK������������LV�QRWHG�LQ��D�
+RZHYHU��VRPH�XVHUV�ZLOO�KDYH�XVHG�DOO�WKUHH�DIIHFWHG�YHUVLRQV�DV�WKH\�XSJUDGHG�IURP�YHUVLRQ�WR
YHUVLRQ�ZKHQ�WKH�YHUVLRQV�EHFDPH�DYDLODEOH�DQG�PDQ\�RWKHUV�ZLOO�KDYH�WULHG�WKH�DSS�DQG�GLVFRQWLQXHG
XVH��,Q�WKH�ODVW����GD\V�������������������������WKHUH�KDYH�EHHQ��������XQLTXH�XVHUV�LQ�WKH�86�ZLWK
����RI�WKRVH�VHHNLQJ�EROXV�DGYLFH�DQG��������XQLTXH�XVHUV�LQ�WKH�UHVW�RI�ZRUOG��H[FOXGLQJ�&DQDGD��ZLWK
����RI�WKRVH�XVHUV�VHHNLQJ�EROXV�DGYLFH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�SURJUDP�HUURU��EXJ��LQ�WKH�%ROXV�$GYLVRU�IHDWXUH��ZKLFK�FRXOG�UHVXOW�LQ�LQFRUUHFW�EROXV�DGYLFH�DQG�D
SRWHQWLDO�LQVXOLQ�RYHU�GHOLYHU\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH��,QF���,QGLDQDSROLV��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������2UWKRVRIW�1DYLWUDFN�6\VWHP�&O�,,
&RPSDQ\��2UWKRVRIW��,QF��GED�=LPPHU�&$6����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
1DYLWUDFN�6\VWHP���26�.QHH�8QLYHUVDO��2UWKRSHGLF�6WHUHRWD[LF�,QVWUXPHQW�&$6�6RIWZDUH�DSSOLFDWLRQ
LQWHQGHG�WR�DVVLVW�LQ�WKH�SODFHPHQW�RI�WRWDO�NQHH�UHSODFHPHQW�FRPSRQHQWV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
=LPPHU�&$6�YROXQWDULO\�FRQGXFWHG�D�UHWURVSHFWLYH�UHFDOO�RI�WKH�1DYLWUDFN�6\VWHP���26�.QHH�8QLYHUVDO
VRIWZDUH�257+2VRIW�8QL7NU����������GXH�WR�D�FDOLEUDWLRQ�VHTXHQFH�FUDVK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKRVRIW��,QF��GED�=LPPHU�&$6��0RQWUHDO�&DQDGD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������/��+'�WUDQVGXFHU�RQ�WKH�$&8621�6��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
��/��+'�WUDQVGXFHU�RQ�WKH�$&8621�6�)DPLO\�XOWUDVRXQG�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQV�9'��$�RU
� � � �9'��&�0RGHO�QXPEHUV���/��+'�WUDQVGXFHU� ����������	���������6����� ���������6�����
� ���������6������5HIXUE������������6����� ���������5DGLRORJ\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�VFDQQLQJ�ZLWK�WKH���/��+'�WUDQVGXFHU�RQ�WKH�$&8621�+(/;��(YROXWLRQ�ZLWK�7RXFK�&RQWURO��WKH
XOWUDVRXQG�V\VWHP�PD\�GLVSOD\�D�WULSOH�LPDJH�RU�DQ�LPDJH�ZLWK�D�GDUN�EDQG��)RU�WKH�WULSOH�LPDJH�LVVXH�
WKH�V\VWHP�UHSHDWV�RQH�WKLUG�RI�WKH�DSHUWXUH��EXW�GRHV�QRW�GLVSOD\�WKH�IXOO�ILHOG�RI�YLHZ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0RXQWDLQ�9LHZ�&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHQUDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1HZSRUW�+7���	�1HZSRUW�+7���3OXV
9HQWLODWRUV�&O�,
&RPSDQ\��0HGWURQLF�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�,��S!
352'8&7�EU!���
7KH�1HZSRUW��+7���DQG�+7���3OXV�YHQWLODWRUV�DUH�LQWHQGHG�WR�SURYLGH�EUHDWKLQJ�VXSSRUW�IRU
LQGLYLGXDOV�ZKR�UHTXLUH�PHFKDQLFDO�YHQWLODWLRQ��7KHVH�GHYLFHV�FDQ�EH�XVHG�ZLWK�LQIDQW��SHGLDWULF�RU�DGXOW
SDWLHQWV�JUHDWHU�WKDQ�RU�HTXDO�WR��NJ����OEV���7KHVH�GHYLFHV�DUH�XVHG�LQ�KRVSLWDOV��RWKHU�KHDOWK�FDUH
IDFLOLWLHV��DQG�KRPH�FDUH�HQYLURQPHQWV�DQG�PD\�EH�XVHG�IRU�WUDQVSRUW�DQG�HPHUJHQF\�UHVSRQVH
VLWXDWLRQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
1HZSRUW�0HGLFDO�,QVWUXPHQWV�,QF��QRZ�D�SDUW�RI�0HGWURQLF��LV�UHFDOOLQJ�WKH�1HZSRUW��+7���DQG
1HZSRUW��+7���3OXV�YHQWLODWRUV�EHFDXVH�D�VRIWZDUH�SUREOHP�PD\�FDXVH�WKH�YHQWLODWRU�WR�VKXW�GRZQ
XQH[SHFWHGO\�ZLWKRXW�VRXQGLQJ�DQ�DODUP��,I�WKH�YHQWLODWRU�VKXWV�GRZQ��WKH�SDWLHQW�PD\�QRW�UHFHLYH
HQRXJK�R[\JHQ�DQG�FRXOG�VXIIHU�VHULRXV�DGYHUVH�KHDOWK�FRQVHTXHQFHV�VXFK�DV�EUDLQ�GDPDJH��RU�HYHQ
GHDWK���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1HZSRUW�0HGLFDO�,QVWUXPHQWV�,QF�����&RVWD�0HVD��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0HUJH�(\H�6WDWLRQ�DQG�0HUJH�(\H�&DUH�3$&6
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ�DQG�0HUJH�(\H�&DUH�3$&6
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�DQ�DQWLYLUXV�SURJUDP�VFDQ�RI�WKH�(\H�6WDWLRQ�RU�(\H�&DUH�3$&6��WKH�DQWLYLUXV�SURJUDP�PD\
GHWHFW�D�QHZO\�FDSWXUHG�LPDJH�WR�EH�DQ�XQZDQWHG�ILOH�DQG�GHOHWH�WKH�LPDJH�SHUPDQHQWO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�QDWLRQZLGH�WR�PHGLFDO�IDFLOLWLHV��)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD��DV�ZHOO�DV�WR
RWKHU�FRXQWULHV��7KHUH�ZDV�DOVR�JRYHUQPHQW�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������GD�9LQFL�;L�(QGR:ULVW�6XFWLRQ�,UULJDWRU��&O�,,
&RPSDQ\��,QWXLWLYH�6XUJLFDO��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
GD�9LQFL�;L�(QGR:ULVW�6XFWLRQ�,UULJDWRU����PP�LQVWUXPHQW��31������������DQG�62)7:$5(�
(0%(''('�5/6��,6������$��B3�B%�����31�������������*HQHUDO�DQG�3ODVWLF�6XUJHU\��7KH
(QGR:ULVW¢�6XFWLRQ�,UULJDWRU�LV�GHVLJQHG�WR�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�DQ�,QWXLWLYH�6XUJLFDO�GD�9LQFL
6XUJLFDO�6\VWHP�DQG�FRPSDWLEOH�VXFWLRQ�DQG�LUULJDWLRQ�VRXUFHV�DQG�WXELQJ�VHWV�IRU�GHOLYHULQJ�IOXLG�WR�WKH
VXUJLFDO�VLWH�DQG�IRU�HYDFXDWLRQ�DQG�DVSLUDWLRQ�RI�IOXLGV��7KH�LQVWUXPHQW�PD\�DOVR�EH�XVHG�IRU�UHWUDFWLRQ
DQG�EOXQW�GLVVHFWLRQ�RI�WLVVXH��7KH�LQVWUXPHQW�WLS�LV�EOXQW�DQG�LQWHQGHG�WR�FRQWDFW�WLVVXH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QWXLWLYH�6XUJLFDO�KDV�EHFRPH�DZDUH�WKDW�LQ�VSHFLILF�VFHQDULRV�ZLWK�V\VWHP�VRIWZDUH�3��DQG�WKH�GD�9LQFL
;L�6XFWLRQ�,UULJDWRU��31�������������XVHUV�FDQ�H[SHULHQFH�XQH[SHFWHG�PRWLRQ�RI�D�V\VWHP�DUP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QWXLWLYH�6XUJLFDO��,QF���6XQQ\YDOH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���[���SDFNV�����XQLWV��S!
',675,%87,21�EU!
86�2QO\���RQH�ORFDWLRQ�HDFK�LQ�$/��&2��.6��19��1<��DQG���LQ�7;�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������L&RQQHFW�(QWHUSULVH�$UFKLYH��,&($��VRIWZDUH
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�(QWHUSULVH�$UFKLYH��,&($��VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHOLQJ�LV�0HUJH�+HDOWKFDUH�
+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
8VH�RI�WKH�VRIWZDUH�PD\�VKRZ�DQ�LQFRUUHFW�YDOXH�WR�WKH�XVHU�ZKHQ�YLHZLQJ�WKH�)UDFWLRQDO�)ORZ�5HVHUYH
�))5��UHVXOWV�GXULQJ�UHFRUGLQJ��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�QDWLRQZLGH�WR�PHGLFDO�IDFLOLWLHV��)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD��DV�ZHOO
DV�RWKHU�FRXQWULHV��*RYHUQPHQW�PLOLWDU\�GLVWULEXWLRQ�ZDV�DOVR�PDGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UDHJDU�0HGLFDO�'HOWD�;/�&O�,,
&RPSDQ\��'UDHJDU�0HGLFDO�6\VWHPV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'HOWD�;/��&DWDORJ�1XPEHU��06������LQ�FRPELQDWLRQ�ZLWK�6FLR��6FLR�)RXU��6FLR�)RXU�2[L�SOXV��6FLR�)RXU
2[L��6FLR�)RXU�SOXV����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�UHSRUWHG�WKDW�D�VHW�ORZ�2��DODUP�GRHV�QRW�JR�RII�DOWKRXJK�WKH�PHDVXUHG�2��OHYHO�LV�EHORZ�WKH
DODUP�OLPLW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJDU�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UDHJDU�0HGLFDO�'HOWD�&O�,,
&RPSDQ\��'UDHJDU�0HGLFDO�6\VWHPV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'HOWD��&DWDORJ�1XPEHU��06������LQ�FRPELQDWLRQ�ZLWK�6FLR��6FLR�)RXU��6FLR�)RXU�2[L�SOXV��6FLR�)RXU
2[L��6FLR�)RXU�SOXV����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�UHSRUWHG�WKDW�D�VHW�ORZ�2��DODUP�GRHV�QRW�JR�RII�DOWKRXJK�WKH�PHDVXUHG�2��OHYHO�LV�EHORZ�WKH
DODUP�OLPLW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJDU�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH��+HPR�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�+HPR�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHOLQJ�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��0HUJH�+HPR
PRQLWRUV��PHDVXUHV��DQG�UHFRUGV�SK\VLRORJLF�GDWD�IURP�D�KXPDQ�SDWLHQW�XQGHUJRLQJ�D�FDUGLDF
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FDWKHWHUL]DWLRQ�SURFHGXUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
8VH�RI�WKH�VRIWZDUH�PD\�VKRZ�DQ�LQFRUUHFW�YDOXH�WR�WKH�XVHU�ZKHQ�YLHZLQJ�WKH�)UDFWLRQDO�)ORZ�5HVHUYH
�))5��UHVXOWV�GXULQJ�UHFRUGLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�9LYLG��&O�,,
&RPSDQ\�*(�+HDOWKFDUH��//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
���9LYLG�(���(���(����+�����'&��+�����/%�DQG�+�����'$�
�5HFDOO�1XPEHU�=����������
���9LYLG�6���6���6��1�6��1��+�����68��+�����6:��+�����06��+�����3'�
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
*(�+HDOWKFDUH�KDV�EHFRPH�DZDUH�RI�DQ�LVVXH�ZKHUH�D�SDWLHQW�RWKHU�WKDQ�WKH�LQWHQGHG�LV�LQFRUUHFWO\
VHOHFWHG�E\�WKH�RSHUDWRU�LQ�VLWXDWLRQV�ZKHUH�',&20�:RUNOLVW�VHDUFK�UHVSRQVH�WLPH�LV�VORZ��7KLV�LVVXH
LV�OLPLWHG�WR�FHUWDLQ�9LYLG�8OWUDVRXQG�V\VWHPV�DQG�FDQ�UHVXOW�LQ�WKH�LQFRUUHFW�SDWLHQW�LQIRUPDWLRQ�VKRZLQJ
RQ�WKH�VFUHHQ�GXULQJ�WKH�H[DP��,I�QRW�GHWHFWHG�E\�WKH�RSHUDWRU��LPDJHV�IURP�WKH�DFWXDO��LQWHQGHG�
SDWLHQW�ZLOO�EH�VWRUHG�XQGHU�WKH�LQFRUUHFW�SDWLHQW�DIWHU�WKH�H[DP��7KLV�LVVXH�FRXOG�OHDG�WR�PLVGLDJQRVLV�
7KHUH�KDYH�EHHQ�QR�LQMXULHV�UHSRUWHG�EHFDXVH�RI�WKLV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��//&��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����������86������286�
�����������86������286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1LKRQ�.RKGHQ�$PHULFD�%HGVLGH�PRQLWRU�&O�,,
&RPSDQ\�1LKRQ�.RKGHQ�$PHULFD��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%HGVLGH�PRQLWRU�&60������/LIH�6FRSH�*���ZLWK�PDLQ�XQLW�&8����5$��7KH�3UREOHP�RQO\�DIIHFWV
&60������/LIH�6FRSH�*���FRPPXQLFDWLQJ�ZLWK�&16�����$��38����5$��DQG�&16�����$��08����5$��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�3DXVH�IXQFWLRQ�RQ�FHQWUDO�PRQLWRUV�ZLOO�QRW�DXWRPDWLFDOO\�UHVXPH�ZKHQ�FRQQHFWHG�WR�D�/LIH�6FRSH
*��SDWLHQW�PRQLWRU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1LKRQ�.RKGHQ�$PHULFD��,QF���,UYLQH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO������XQLWV�LQ�86���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�,PPXQRGLDJQRVWLF�3URGXFWV��&O�,,
&RPSDQ\�257+2�&/,1,&$/�',$*1267,&6�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�17�SUR�%13�5HDJHQW�3DFN��5()�&DWDORJ�����������,9'����
2UWKR�&OLQLFDO�'LDJQRVWLFV�3HQFRHG��%ULGJHQG�&)����3=��8.
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QFUHDVHG�IUHTXHQF\�RI�FDOLEUDWLRQ�IDLOXUHV�IRU�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�17�SUR%13
5HDJHQW�/RWV������������������DQG�������GXH�WR�EDFNJURXQG�VLJQDOV�IRU�WKHVH�DIIHFWHG�17�SUR%13
ORWV�WKDW�KDYH�EHHQ�LQFUHDVLQJ�ZLWK�WLPH�VLQFH�UHOHDVH�WHVWLQJ��UHVXOWLQJ�LQ�KLJKHU�WKDQ�H[SHFWHG�9,7526
,PPXQRGLDJQRVWLF�3URGXFWV�17�SUR%13�OHYHO���FDOLEUDWRU�VLJQDOV�SURGXFHG��OHDGLQJ�WR�FDOLEUDWLRQ
IDLOXUHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
257+2�&/,1,&$/�',$*1267,&6��)(/,1'5(�0($'2:6��%ULGJHQG��8QLWHG�.LQJGRP�RQ����������
9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86��������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3HUNLQ(OPHU�6SHFLPHQ�*DWH�/DERUDWRU\��&O�,,
&RPSDQ\�3HUNLQ(OPHU�/LIH�DQG�$QDO\WLFDO�6FLHQFHV��:DOODF��2<�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6SHFLPHQ�*DWH�/DERUDWRU\��3URGXFW�1XPEHU������������6SHFLPHQ�*DWH�/DERUDWRU\�LV�LQWHQGHG�IRU�XVH
DV�D�GDWD�SURFHVVLQJ�VRIWZDUH�XVHG�LQ�WKH�VWRUDJH��UHWULHYLQJ��DQG�SURFHVVLQJ�RI�ODERUDWRU\�GDWD�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
�5RFKH�'LDJQRVWLFV�&RUS��LQLWLDWHG�D�YROXQWDU\�FRUUHFWLRQ�EHFDXVH�D�UDFN�FUDVK�PD\�RFFXU�RQ�WKH�&REDV
�����EL�GLUHFWLRQDO�UHIRUPDWWHU��%5)��DQG�XQL�GLUHFWLRQDO�UHIRUPDWWHU��85)��PRGXOHV�ZLWK�VRIWZDUH
YHUVLRQ����[[��RQO\�ZKHQ�UDFN�EXIIHULQJ�LV�DFWLYDWHG�DQG�WKH�UDFN�EXIIHU�LV�FRPSOHWHO\�IXOO��7KLV�LVVXH�FDQ
OHDG�WR�VDPSOH�VSLOODJH��SRVLQJ�D�SRWHQWLDO�ULVN�WR�RSHUDWRUV���ODERUDWRU\�VWDII�GXH�WR�H[SRVXUH�WR
SRWHQWLDOO\�LQIHFWLRXV�PDWHULDO��FURVV�FRQWDPLQDWLRQ�RI�VDPSOHV�LQ�WKH�DIIHFWHG�UDFNV�DQG�HUURQHRXV
UHVXOWV�GXH�WR�VDPSOH�FDUU\�RYHU����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3HUNLQ(OPHU�/LIH�DQG�$QDO\WLFDO�6FLHQFHV��:DOODF��2<��7XUNX��)LQODQG�RQ�����������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�LQFOXGLQJ�$/��$=��$5��&$��&2��&7��)/��*$��,/��,1��.6��.<��/$��0'��0,��02��19��2+��2.��25��71�
7;��9$��DQG�,QWHUQDWLRQDOO\�WR�&DQDGD�DQG�%UD]LO��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5RFKH�&REDV������XQL�GLUHFWLRQDO�UHIRUPDWWHU
&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
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&REDV������XQL�GLUHFWLRQDO�UHIRUPDWWHU��%5)��PRGXOH�ZLWK�6RIWZDUH�9HUVLRQ����[[
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
�5RFKH�'LDJQRVWLFV�&RUS��LQLWLDWHG�D�YROXQWDU\�FRUUHFWLRQ�EHFDXVH�D�UDFN�FUDVK�PD\�RFFXU�RQ�WKH�&REDV
�����EL�GLUHFWLRQDO�UHIRUPDWWHU��%5)��DQG�XQL�GLUHFWLRQDO�UHIRUPDWWHU��85)��PRGXOHV�ZLWK�VRIWZDUH
YHUVLRQ����[[��RQO\�ZKHQ�UDFN�EXIIHULQJ�LV�DFWLYDWHG�DQG�WKH�UDFN�EXIIHU�LV�FRPSOHWHO\�IXOO��7KLV�LVVXH�FDQ
OHDG�WR�VDPSOH�VSLOODJH��SRVLQJ�D�SRWHQWLDO�ULVN�WR�RSHUDWRUV���ODERUDWRU\�VWDII�GXH�WR�H[SRVXUH�WR
SRWHQWLDOO\�LQIHFWLRXV�PDWHULDO��FURVV�FRQWDPLQDWLRQ�RI�VDPSOHV�LQ�WKH�DIIHFWHG�UDFNV�DQG�HUURQHRXV
UHVXOWV�GXH�WR�VDPSOH�FDUU\�RYHU����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
'RPHVWLF��0$��,1��$/��2+��02��1(��/$��&$��,$��1-��$5��3$��6&��,/��7;��DQG�0,��)RUHLJQ��1RQH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5RFKH�&REDV������EL�GLUHFWLRQDO�UHIRUPDWWHU�
&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&REDV������EL�GLUHFWLRQDO�UHIRUPDWWHU��%5)��PRGXOH�ZLWK�6RIWZDUH�9HUVLRQ����[[
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
�5RFKH�'LDJQRVWLFV�&RUS��LQLWLDWHG�D�YROXQWDU\�FRUUHFWLRQ�EHFDXVH�D�UDFN�FUDVK�PD\�RFFXU�RQ�WKH�&REDV
�����EL�GLUHFWLRQDO�UHIRUPDWWHU��%5)��DQG�XQL�GLUHFWLRQDO�UHIRUPDWWHU��85)��PRGXOHV�ZLWK�VRIWZDUH
YHUVLRQ����[[��RQO\�ZKHQ�UDFN�EXIIHULQJ�LV�DFWLYDWHG�DQG�WKH�UDFN�EXIIHU�LV�FRPSOHWHO\�IXOO��7KLV�LVVXH�FDQ
OHDG�WR�VDPSOH�VSLOODJH��SRVLQJ�D�SRWHQWLDO�ULVN�WR�RSHUDWRUV���ODERUDWRU\�VWDII�GXH�WR�H[SRVXUH�WR
SRWHQWLDOO\�LQIHFWLRXV�PDWHULDO��FURVV�FRQWDPLQDWLRQ�RI�VDPSOHV�LQ�WKH�DIIHFWHG�UDFNV�DQG�HUURQHRXV
UHVXOWV�GXH�WR�VDPSOH�FDUU\�RYHU����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�&RUSRUDWLRQ��,QGLDQDSROLV��,1�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
'RPHVWLF��0$��,1��$/��2+��02��1(��/$��&$��,$��1-��$5��3$��6&��,/��7;��DQG�0,��)RUHLJQ��1RQH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5D\6WDWLRQ�5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQ
�&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP��0RGHO���������������5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP
GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\��7KH�WUHDWPHQW�SODQV�SURYLGH
WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH�GLVWULEXWLRQV�H[SHFWHG�GXULQJ�WKH�SURSRVHG
WUHDWPHQW��DQG�PD\�EH�XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�DIWHU�UHYLHZ�DQG�DSSURYDO�E\�WKH�LQWHQGHG�XVHU�
7KH�V\VWHP�IXQFWLRQDOLW\�FDQ�EH�FRQILJXUHG�EDVHG�RQ�XVHU�QHHG
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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$Q�HUURU�LQ�19,',$�*38��*UDSKLFV�3URFHVVLQJ�8QLW��FDUG�GULYHUV�FDQ�RFFXU�IRU�FHUWDLQ�VRIWZDUH
SURJUDPV��,Q�D�QRQ�VWDQGDUG�&LWUL[�HQYLURQPHQW�ZKHUH�WKH�*38�VHWWLQJV�DUH�FRQILJXUHG�ZLWK�D�YLUWXDO
�&LWUL[�JUDSKLFV�ERDUG��JUDSKLFV�FDUG��DQ�HUURQHRXV�FDOFXODWLRQ�PD\�EH�DOORZHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������H&DUH�&RRUGLQDWRU��&O�,,
&RPSDQ\�3KLOLSV�9LVLFX�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
H&DUH�&RRUGLQDWRU�3URGXFW�8VDJH��LV�VRIWZDUH�LQWHQGHG�IRU�XVH�LQ�GDWD�DJJUHJDWLRQ��SDWLHQW�LQWHUDFWLRQ
IDFLOLWDWLRQ��VWRUDJH�DQG�FOLQLFDO�LQIRUPDWLRQ�PDQDJHPHQW�ZLWK�LQGHSHQGHQW�SK\VLRORJLFDO�GHYLFHV�DQG
DQFLOODU\�V\VWHPV�WKDW�DUH�FRQQHFWHG�HLWKHU�GLUHFWO\�RU�WKURXJK�QHWZRUNV��7KH�VRIWZDUH�LV�LQWHQGHG�WR
SURYLGH�SDWLHQW�LQIRUPDWLRQ�IURP�WKH�SDWLHQW�ORFDWLRQ�WKURXJK�QHWZRUNLQJ�WHFKQRORJ\�WR�D�UHPRWH�FDUH
WHDP��H&DUH�&RRUGLQDWRU�GRHV�QRW�VHQG�DQ\�UHDO�WLPH�DODUPV�DQG�LV�QRW�LQWHQGHG�WR�SURYLGH�DXWRPDWHG
WUHDWPHQW�GHFLVLRQV��7KLV�VRIWZDUH�LV�DQ�LQIRUPDWLRQDO�WRRO�RQO\�DQG�LV�QRW�WR�EH�XVHG�DV�D�VXEVWLWXWH�IRU
SURIHVVLRQDO�MXGJPHQW�RI�KHDOWKFDUH�SURYLGHUV�LQ�GLDJQRVLQJ�DQG�WUHDWLQJ�SDWLHQWV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
H&DUH&RRUGLQDWRU��H&&��LV�LQWHQGHG�IRU�XVH�LQ�GDWD�DJJUHJDWLRQ��SDWLHQW�LQWHUDFWLRQ�IDFLOLWDWLRQ��VWRUDJH
DQG�FOLQLFDO�LQIRUPDWLRQ�PDQDJHPHQW�ZLWK�LQGHSHQGHQW�SK\VLRORJLFDO�GHYLFHV�DQG�DQFLOODU\�V\VWHPV�WKDW
DUH�FRQQHFWHG�HLWKHU�GLUHFWO\�RU�WKURXJK�QHWZRUNV��7KH�VRIWZDUH�LV�LQWHQGHG�WR�SURYLGH�SDWLHQW
LQIRUPDWLRQ�IURP�WKH�SDWLHQW�ORFDWLRQ�WKURXJK�QHWZRUNLQJ�WHFKQRORJ\�WR�D�UHPRWH�FDUH�WHDP��$�VRIWZDUH
GHIHFW�ZDV�GLVFRYHUHG�LQ�WKH�3KLOLSV�H&DUH&RRUGLQDWRU��H&&��&OLQLFDO�8VHU�,QWHUIDFH�WKDW�FDQ�DW�WLPHV
FDXVH�PLVVLQJ�RU�UHGXQGDQW�GDWD�WR�EH�VDYHG�ZLWKRXW�QRWLILFDWLRQ�WR�WKH�XVHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�9LVLFX��%DOWLPRUH��0'�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QWHOOL9XH�3DWLHQW�:HDUDEOH�0RQLWRU�
&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�,QWHOOL9XH�0;�2�:/$1�3DWLHQW�:HDUDEOH�0RQLWRU3URGXFW��������([FKDQJH�SDUW��VHUYLFH
QXPEHUV���������������7(/(�3:0�����OOD�E�J�(&*�RQO\��86�RQO\�������������7(/(�3:0������
��D�E�J�(&*	6S����86�RQO\3URGXFW�8VDJH�,QGLFDWHG�IRU�XVH�E\�KHDOWK�FDUH�SURIHVVLRQDOV�ZKHQHYHU
WKHUH�LV�D�QHHG�IRU�PRQLWRULQJ�WKH�SK\VLRORJLFDO�SDUDPHWHUV�RI�SDWLHQWV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3KLOLSV�OQWHOOL9XH�0;�2�:/$1�3DWLHQW�:HDUDEOH�0RQLWRU�PD\�QRW�DXWRPDWLFDOO\�VZLWFK�WR�0RQLWRU�0RGH
ZLWK�DXGLEOH�DODUPV�ZKHQ�DVVRFLDWLRQ�ZLWK�FHQWUDO�PRQLWRULQJ�V\VWHP�LV�XQVXFFHVVIXO�>LQFRPSOHWH@�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJHL&RQQHFW�(QWHUSULVH�$UFKLYH��,&($��VZ
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�(QWHUSULVH�$UFKLYH��,&($��VRIWZDUH��L&RQQHFW�(QWHUSULVH�$UFKLYH�LV�LQWHQGHG�IRU�XVH�DV�D
YHQGRU�QHXWUDO�DUFKLYH�IRU�VWRUDJH�DQG�FRPPXQLFDWLRQV�RI�PHGLFDO�LPDJHV�DQG�GDWD
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VWXG\�LV�DUFKLYHG�EXW�FDQQRW�EH�RSHQHG�LQ�L&RQQHFW�$FFHVV�DQG�FDQQRW�VHQG�WR�3$&6�UHVXOWLQJ�LQ
FRPSDULVRQ�VWXGLHV�QRW�EHLQJ�DYDLODEOH�IRU�SK\VLFLDQ�UHYLHZ�WR�GHWHUPLQH�WKH�SURJUHVVLRQ�RI
GLVHDVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�L&RQQHFW�(QWHUSULVH�$UFKLYH�VRIWZDUH�
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�(QWHUSULVH�$UFKLYH�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�YHUVLRQV�DOORZ�LPDJHV�WR�EH�VWRUHG�ZLWKRXW�SL[HO�GDWD��UHVXOWLQJ�LQ�WKH�V\VWHP�QRW�EHLQJ�DEOH�WR
SUHVHQW�DOO�WKH�SULRU�VWXGLHV��ZKLFK�FRXOG�FDXVH�D�GHOD\�LQ�WUHDWPHQW�LQ�GHWHUPLQLQJ�WKH�SURJUHVVLRQ�RI
GLVHDVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�QDWLRQZLGH�WR�PHGLFDO�IDFLOLWLHV��)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD��DV�ZHOO�DV
RWKHU�FRXQWULHV��*RYHUQPHQW�DQG�PLOLWDU\�GLVWULEXWLRQ�ZDV�DOVR�PDGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6\QJR�YLD��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�YLD�3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP�6\QJR�YLD�LV�D�VRIWZDUH�VROXWLRQ�LQWHQGHG�WR�EH
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XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�FKDQJHV�QRZ�DYDLODEOH�WR�DGGUHVV�VHYHUDO�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6\QJR�[��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�[��3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP�6\QJR�YLD�LV�D�VRIWZDUH�VROXWLRQ�LQWHQGHG�WR�EH
XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�FKDQJHV�QRZ�DYDLODEOH�WR�DGGUHVV�VHYHUDO�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6\QFKUR0HG�,,�LPSODQWDEOH�GUXJ�LQIXVLRQ
SXPS�&O�,,
&RPSDQ\��0HGWURQLF�1HXURPRGXODWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QFKUR0HG�,,�LPSODQWDEOH�GUXJ�LQIXVLRQ�SXPS��0RGHO���������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�UHFHLYHG�D�FRPSODLQW�WKDW�WKHUH�ZDV�DQ�HUURU�FRGH�GLVSOD\HG�RQ�WKH�SURJUDPPHU�ZKHQ�WKH
SK\VLFLDQ�DWWHPSWHG�WR�LQWHUURJDWH�DQ�LPSODQWHG�6\QFKUR0HG�,,�SXPS��7KH�HUURU�FRGH�SUHYHQWHG�WKH
SK\VLFLDQ�IURP�XSGDWLQJ�WKH�SXPS��KRZHYHU�WKH�SXPS�ZDV�SURYLGLQJ�WKHUDS\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1HXURPRGXODWLRQ��0LQQHDSROLV��01��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLW�S!
',675,%87,21�EU!
,/�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������3KLOLSV�9���9HQWLODWRU��&O�,,
&RPSDQ\�5HVSLURQLFV�&DOLIRUQLD�,QF��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�9���9HQWLODWRU�ZLWK�9HUVLRQ������6RIWZDUH��'HVFULSWLRQ��9����9HQWLODWRU�,QWO�2SW�
&)/(;�$9$36�339�9���9HQWLODWRU�,QWO�2SW��&)/(;�$9$36�9���9HQWLODWRU�,QWO�2SW��1RQH�9��
9HQWLODWRU�(QJOLVK�2SW��1RQH�9���9HQWLODWRU�(QJO�2SW��&)/(;�$9$36�9���8V�'HPR�8QLW�9���86('
(1*/�237�&)/(;��$9$36�339�$7�FO�9���9(17��-$3$1�237��&)/(;��$9$36��$7��9���9(17�
-$3$1�237��&)/(;��$9$36��$7��&DWDORJ�5()�1R����������������������������������������������
'8���������8������������������5������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�9���9HQWLODWRU�ZLWK�9HUVLRQ������VRIWZDUH�LQVWDOOHG�PD\�IDOVHO\�GHWHFW�WKDW�WKH�EORZHU�PRWRU�KDV
VWDOOHG��,I�WKLV�FRQGLWLRQ�RFFXUV��WKH�VRIWZDUH�ZLOO�FDXVH�WKH�YHQWLODWRU�WR�VKXW�GRZQ��9HQW�,QRS��DQG
GLVSOD\�(UURU�&RGH����(��9HQWLODWRU\�VXSSRUW�ZLOO�FHDVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5HVSLURQLFV�&DOLIRUQLD�,QF���&DUOVEDG��&$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������+RVSLUD�3OXP�����,QIXVLRQ�3XPS��&O�,,
&RPSDQ\��+RVSLUD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3OXP�����,QIXVLRQ�3XPS��6RIWZDUH�9HUVLRQ��������7KH�LQIXVLRQ�SXPS�LV�FDSDEOH�RI�GHOLYHULQJ�IOXLGV�IRU
D�YDULHW\�RI�WKHUDSLHV�VXFK�DV�SDUHQWHUDO��HQWHUDO��RU�HSLGXUDO�LQIXVLRQV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'HSOHWHG�%DWWHU\�DODUP�VKRZV�LQVWHDG�RI�5HSODFH�%DWWHU\��2Q�EDWWHU\�SRZHU��RQJRLQJ�WKHUDS\�VWRSV�
DODUPV�VKRZ�DQG�VRXQG��SXPS�VKXWV�GRZQ�DIWHU���PLQXWHV��2Q�$&�SRZHU��WKH�SXPS�UHERRWV��WDNHV
DERXW����VHFRQGV���7KHUDS\�FDQ�UHVXPH��$&�SRZHU�LQWHUUXSWLRQ�RI�����VHFRQGV�SURPSWV�DQ�LQFRUUHFW
(����DODUP��RQJRLQJ�WKHUDS\�VWRS��DQG�SXPS�UHERRW��/RQJHU�SRZHU�ORVV�UHVXOWV�LQ�EDWWHU\�SRZHU
RSHUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSLUD��,QF���/DNH�)RUHVW��,/��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�&DUGLR�VRIWZDUH������&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��3URGXFW�8VDJH��0HUJH�&DUGLR�LV�D�V\VWHP�LQWHQGHG�WR�EH�XVHG�WR�DFTXLUH��VWRUH�
SULQW��WUDQVIHU��DQG�DUFKLYH�FOLQLFDO�LQIRUPDWLRQ�LQFOXGLQJ�LPDJHV��+HPRG\QDPLF�VWXGLHV�DQG�UHSRUWV�
PHDVXUHPHQWV��YLD�LPSRUW�IURP�',&20�6WUXFWXUHG�5HSRUWLQJ��WH[W�ILOHV�RU�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ
RI�PHDVXUHPHQWV�FDSWXUHG�RQ�LPDJHV��DQG�FDUGLRORJ\�VLJQDO��ZDYHIRUP��GDWD��
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
8VHUV�FDQ�PHUJH�D�GHYLFH�LPSRUW�ILOH�ZLWK�DQ�LPDJH�VWXG\�WKDW�DOUHDG\�KDV�D�FRQILUPHG�UHSRUW��ZKLFK
PD\�UHVXOW�LQ�LQFOXGLQJ�LQIRUPDWLRQ�QRW�SUHVHQW�DW�WKH�WLPH�RI�SK\VLFLDQ�LQWHUSUHWDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
1DWLRQZLGH�VLWHV���0LOLWDU\�GLVWULEXWLRQ�ZDV�DOVR�PDGH���7KHUH�ZDV�QR�IRUHLJQ�JRYHUQPHQW
GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�&DUGLR�VRIWZDUH�ZLWK�3,'��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH�ZLWK�,VVXHU�RI�3DWLHQW�,'��,3,'���7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH�
+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)RU�VLWHV�XVLQJ�WKH�,VVXHU�RI�3DWLHQW�,'��,3,'���WKH�V\VWHP�ZLOO�GLVSOD\�WKH�VWXG\�OLVW�DQG�LPDJHV�IURP
GLIIHUHQW�SDWLHQWV�ZLWK�GLIIHUHQW�,3,'V�DV�WKRXJK�WKH\�DUH�IRU�WKH�VDPH�SDWLHQW�LI�WKH\�DOO�KDYH�WKH�ILUVW
QDPH��ODVW�QDPH��DQG�PHGLFDO�UHFRUG�QXPEHU�LQ�FRPPRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�ORFDWHG�LQ�*$��,/��0'��0,��02��2+��71��DQG�97��7KHUH
ZDV�QR�IRUHLJQ�JRYHUQPHQW�PLOLWDU\�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������21&25��([SUHVVLRQ�,PSUHVVLRQ�,PSUHVVLRQ
3OXV�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25��([SUHVVLRQ�21&25��,PSUHVVLRQ�21&25��,PSUHVVLRQ�SOXV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6LHPHQV�21&25��$YDQW�JDUGH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
21&25��$YDQW�JDUGH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$57,67(��09�6\VWHP��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$57,67(��09�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�SOD]D���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\QJR�SOD]D��3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQV�6\VWHP��3$&6�6\QJR�SOD]D�LV�D�3LFWXUH�$UFKLYLQJ
DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH�
GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW
SODQQLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
DWLRQZLGH�'LVWULEXWLRQ�WR�02�7;��)/��0$��:,��3$��,1��DQG�&$�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$�&HQWDXU�;37�6\VWHP��&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
7KH�$'9,$�&HQWDXU�;37�6\VWHP�LV�D�VWDQG�DORQH��FRQWLQXRXV�RSHUDWLRQ��LPPXQRFKHPLVWU\�DQDO\]HU
WKDW�SHUIRUPV�WKH�IROORZLQJ�IXQFWLRQV��DVSLUDWHV�DQG�GLVSHQVHV�VDPSOHV��3HUIRUPV�GLOXWLRQV��$GGV
UHDJHQWV��,QFXEDWHV�UHDFWLRQ�YHVVHOV��6HSDUDWHV�VROLG�DQG�OLTXLG�ZDVWHV��0HDVXUHV�SKRWRQ�HPLVVLRQV�
3HUIRUPV�GDWD�UHGXFWLRQ��&ROOHFWV�DQG�PDLQWDLQV�SDWLHQW�GHPRJUDSKLFV�DQG�UHVXOWV��6LHPHQV�KDV
LGHQWLILHG�PXOWLSOH�VRIWZDUH�LVVXHV�DIIHFWLQJ�PXOWLSOH�YHUVLRQV�RI�WKH�VRIWZDUH�XVHG�E\�WKLV�DQDO\]HU
V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV�KDV�LGHQWLILHG�PXOWLSOH�VRIWZDUH�LVVXHV�IRU�DOO�WKH�$'9,$�&HQWDXU�;37
6\VWHP�6RIWZDUH�9HUVLRQV�9�������9�������9�������9����DQG�9�����7KHVH�LVVXHV�PD\�DIIHFW�WKH
RSHUDWLRQ�DQG�ZRUNIORZ�RI�WKH�V\VWHP��7KH�SRWHQWLDO�H[LVWV�IRU�DQ�DSSDUHQW�GHOD\�WR�WHVWLQJ�ZKHQ�WKHVH
LVVXHV�RFFXU��7KH�VRIWZDUH�LVVXHV�DIIHFWLQJ�WKH�DQDO\]HU�PD\�SRWHQWLDOO\�LPSDFW�DOO�DQDO\WHV�DYDLODEOH�RQ
WKH�$'9,$�&HQWDXU�;37�6\VWHP�WHVW�PHQX��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV��)RUHLJQ������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������=LPPHU�%LRPHW�2UWKRVL]H�7HPSODWLQJ��&O�,,
&RPSDQ\��=LPPHU�%LRPHW��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
2UWKRVL]H�7HPSODWLQJ�9HUVLRQ�������(FKR�%L�0HWULF�+LS�6WHP�'LJLWDO�7HPSODWHV��)RU�SUHRSHUDWLYH
SODQQLQJ�RI�RUWKRSHGLF�VXUJHU\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'LJLWDO�WHPSODWHV�ZHUH�FUHDWHG�ZLWK�WKH�LQFRUUHFW�ILOHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=LPPHU�%LRPHW��,QF���:DUVDZ��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�&DUGLR�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&DUGLR�VWXG\�OLVW�GRHV�QRW�VKRZ�67$7�VWXGLHV�ZLWKRXW�UHIUHVKLQJ��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
86$��QDWLRQZLGH���'LVWULEXWLRQ�WR�PHGLFDO�IDFLOLWLHV��0LOLWDU\�GLVWULEXWLRQ�ZDV�DOVR�PDGH���7KHUH�ZDV�QR
IRUHLJQ�JRYHUQPHQW�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(\H6XLWH�L���������6RIWZDUH��&O�,,
&RPSDQ\��+DDJ�6WUHLW�86$�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
(\H6XLWH�L���������6RIWZDUH�IRU�RSKWKDOPLF�XVH�LQFOXGLQJ�VHOHFWLRQ�RI�,QWUD�2FXODU�/HQVHV��,2/V��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRVVLELOLW\�IRU�GDWD�WR�EH�VWRUHG�XQGHU�WKH�ZURQJ�SDWLHQW�RQ�WKH�',&20�6HUYHU�IROORZLQJ�D
QRQ�VWDQGDUG�ZRUNIORZ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+DDJ�6WUHLW�86$�,QF���0DVRQ�2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1LGHN�)LQDO�)LW�6RIWZDUH��&O�,,
&RPSDQ\��1LGHN�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
)LQDO�)LW�6RIWZDUH�9HUVLRQ������DQG�������3&�%DVHG�VRIWZDUH�LQVWDOOHG�RXWVLGH�1LGHN�(&������([FLPHU
/DVHU�6\VWHP��2SKWKDOPLF�ODVHU�V\VWHP�XVH�IRU�FRUUHFWLRQ�RI�FRUQHDO�UHIUDFWLRQ�DQG�DEODWLRQ�RI�WKH
FRUQHDO�VXUIDFH��7KH�V\VWHP�LV�FRPSRVHG�RI�D�ODVHU�JHQHUDWRU�ZKLFK�SURGXFHV�DQ�H[FLPHU�ODVHU
UDGLDWLRQ�RI�ZDYHOHQJWK����QP��D�EHDP�GHOLYHU\�XQLW��DQ�RSWLFDO�V\VWHP�IRU�REVHUYDWLRQ��D�JDV�V\VWHP
DQG�D�FRPSXWHU�IRU�V\VWHP�FRQWURO
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�WUHDWPHQW�SODQQLQJ��WKH�SURFHGXUH�ZDV�SURJUDPPHG�ZLWK�DQ�XQLQWHQGHG��ZURQJ��FRUUHFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1LGHN�,QF��)UHPRQW��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�WR�01��19��2+��1&��&$��&2��&$��*$��9$��0,��$=��3$��71��:$��7;��1<��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+LWDFKL�(FKHORQ�05,�6\VWHP��&O�,,
&RPSDQ\��+LWDFKL�0HGLFDO�6\VWHPV�$PHULFD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+LWDFKL�2DVLV�05,�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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,PDJH�GDWD�WUDQVIHUUHG�IURP�WKH�05,�V\VWHP�WR�D�ZRUNVWDWLRQ�VKRZHG�HUURUV�RQ�WKH�VOLFH�SRVLWLRQ
UHIHUHQFH�LPDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+LWDFKL�0HGLFDO�6\VWHPV�$PHULFD�,QF���7ZLQVEXUJ��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+LWDFKL�2DVLV�05,�6\VWHP��&O�,,
&RPSDQ\��+LWDFKL�0HGLFDO�6\VWHPV�$PHULFD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+LWDFKL�2DVLV�05,�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,PDJH�GDWD�WUDQVIHUUHG�IURP�WKH�05,�V\VWHP�WR�D�ZRUNVWDWLRQ�VKRZHG�HUURUV�RQ�WKH�VOLFH�SRVLWLRQ
UHIHUHQFH�LPDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+LWDFKL�0HGLFDO�6\VWHPV�$PHULFD�,QF���7ZLQVEXUJ��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�(\H�6WDWLRQ�,PSRUW�8WLOLW\��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ�,PSRUW�8WLOLW\��(6,8���7KH�ILUP�QDPH�RQ�WKH�ODEHOLQJ�LV�0HUJH�+HDOWKFDUH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6\VWHP�ORFNV�XS�ZKLFK�PD\�UHVXOW�LQ�SRWHQWLDO�SDWLHQW�LQMXU\�RU�GHOD\�LQ�GLDJQRVLV�RU�WUHDWPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�DFFHVVRU\�S!
',675,%87,21�EU!
86$��QDWLRQZLGH���'LVWULEXWLRQ�WR�PHGLFDO�IDFLOLWLHV��*RYHUQPHQW�GLVWULEXWLRQ�ZDV�DOVR�PDGH���)RUHLJQ
GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD��7KHUH�ZDV�QR�PLOLWDU\�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ULDO�:LUHOHVV�:DWHU�5HVLVWDQW�&DOO�3HQGDQW�
&O�,,
&RPSDQ\��6WDQOH\�6HFXULW\�6ROXWLRQV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$ULDO�:LUHOHVV�:DWHU�5HVLVWDQW�&DOO�3HQGDQW�7KH�$ULDO�3HQGDQW�WDJ�LV�SDUW�RI�WKH�$ULDO�ZLUHOHVV
HPHUJHQF\�FDOO�PDQDJHPHQW�V\VWHP��,W�HQDEOHV�UHVLGHQWV�LQ�DVVLVWHG�OLYLQJ��VNLOOHG�QXUVLQJ�RU
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LQGHSHQGHQW�OLYLQJ�WR�FDOO�VWDII�ZLWK�WKH�SUHVV�RI�D�EXWWRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'HYLFHV�ZHUH�LQFRUUHFWO\�SURJUDPPHG�GXULQJ�PDQXIDFWXULQJ�WKHUHIRUH�GHSUHVVLQJ�WKH�SHQGDQW�EXWWRQ
PD\�UHVXOW�LQ�DQ�DODUP�QRW�VRXQGLQJ�DV�LQWHQGHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WDQOH\�6HFXULW\�6ROXWLRQV�,QF���/LQFROQ��1(�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����LQGLYLGXDO�SHQGDQWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ODULV�6\VWHP�3&�XQLW���&O�,,
&RPSDQ\��&DUH)XVLRQ������,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$ODULV�6\VWHP�3&�XQLW��PRGHO�QR�������DQG�������7KH�FHQWUDO�SURJUDPPLQJ��PRQLWRULQJ�DQG�SRZHU
VXSSO\�FRPSRQHQW�IRU�WKH�$ODULV�LQIXVLRQ�SXPS�6\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
5HSRUWV�ZKHUH�WKH�/RZ�%DWWHU\�DODUP�DQG�RU�WKH�9HU\�/RZ�%DWWHU\�DODUP�DUH�QRW�EHLQJ�WULJJHUHG�EHIRUH
WKH�EDWWHU\�LV�GLVFKDUJHG�DQG�DOO�LQIXVLRQ�FKDQQHOV�DUH�VWRSSHG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������WRWDO�XQLWV����������XQLWV�LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�L&RQQHFW�(QWHUSULVH�$UFKLYH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�(QWHUSULVH�$UFKLYH�ZKHQ�XVHG�ZLWK�5DG6XLWH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
�7KH�VRIWZDUH�SURGXFHG�D�QXPEHU�RI��GR�QRW�URXWH��H[FHSWLRQV��ZKLFK�PD\�UHVXOW�LQ�SRWHQWLDO�SDWLHQW
LQMXU\�RU�GHOD\�LQ�GLDJQRVLV�RU�WUHDWPHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86$��QDWLRQZLGH���'LVWULEXWLRQ�WR�PHGLFDO�IDFLOLWLHV��*RYHUQPHQW�GLVWULEXWLRQ�ZDV�DOVR�PDGH��7KHUH�ZDV
QR�IRUHLJQ�RU�PLOLWDU\�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV�%ULJKW9LHZ�;��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULJKW9LHZ�;GHVLJQHG�IRU�VLQJOH�RU�GXDO�GHWHFWRU�QXFOHDU�LPDJLQJ�DFFRPPRGDWLQJ�D�UDQJH�RI�(&7
VWXGLHV��,Q�DGGLWLRQ�LW�FDQ�EH�XVHG�WR�SHUIRUP�SODQDU�VWDWLF��G\QDPLF��JDWHG��WRWDO�ERG\��FLUFXODU�RUELW�DQG
QRQFLUFXODU�RUELW�63(&7��JDWHG�63(&7��FLUFXODU�DQG�QRQFLUFXODU�VWXGLHV��FRPSXWHU�SURJUDPPHG
SURWRFRO�VWULQJV��DQG�UHIHUHQFH�VFDQV��GXDO�GHWHFWRUV����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)RXU�LVVXHV�����0RWLRQ�FRQWUROOHU�SUREOHP�VWRSV�VFDQ�DQG�QR�GDWD�LPDJH�SURGXFHG�����'RRU�LQWHUORFN
VZLWFK�SUREOHP�GLVDEOHV�&7�VFDQ�����'HWHFWRU�FRQWDFWV�KHDG�KROGHU�ZKHQ�SHUIRUPLQJ�3DWLHQW�8QORDG����
-(76WUHDP�IUHH]HV�GXULQJ�JDWHG�SODQDU�VFDQ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV%ULJKW9LHZ��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
��������%ULJKW9LHZ�GHVLJQHG�IRU�VLQJOH�RU�GXDO�GHWHFWRU�QXFOHDU�LPDJLQJ�DFFRPPRGDWLQJ�D�UDQJH�RI
(&7�VWXGLHV��,Q�DGGLWLRQ�LW�FDQ�EH�XVHG�WR�SHUIRUP�SODQDU�VWDWLF��G\QDPLF��JDWHG��WRWDO�ERG\��FLUFXODU�RUELW
DQG�QRQFLUFXODU�RUELW�63(&7��JDWHG�63(&7��FLUFXODU�DQG�QRQFLUFXODU�VWXGLHV��FRPSXWHU�SURJUDPPHG
SURWRFRO�VWULQJV��DQG�UHIHUHQFH�VFDQV��GXDO�GHWHFWRUV����
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)RXU�LVVXHV�����0RWLRQ�FRQWUROOHU�SUREOHP�VWRSV�VFDQ�DQG�QR�GDWD�LPDJH�SURGXFHG�����'RRU�LQWHUORFN
VZLWFK�SUREOHP�GLVDEOHV�&7�VFDQ�����'HWHFWRU�FRQWDFWV�KHDG�KROGHU�ZKHQ�SHUIRUPLQJ�3DWLHQW�8QORDG����
-(76WUHDP�IUHH]HV�GXULQJ�JDWHG�SODQDU�VFDQ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULJKW9LHZ�;&7���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULJKW9LHZ�;&7��������%ULJKW9LHZ�;�XSJUDGH�WR�;&7��GHVLJQHG�IRU�VLQJOH�RU�GXDO�GHWHFWRU�QXFOHDU
LPDJLQJ�DFFRPPRGDWLQJ�D�UDQJH�RI�(&7�VWXGLHV��,Q�DGGLWLRQ�LW�FDQ�EH�XVHG�WR�SHUIRUP�SODQDU�VWDWLF�
G\QDPLF��JDWHG��WRWDO�ERG\��FLUFXODU�RUELW�DQG�QRQFLUFXODU�RUELW�63(&7��JDWHG�63(&7��FLUFXODU�DQG
QRQFLUFXODU�VWXGLHV��FRPSXWHU�SURJUDPPHG�SURWRFRO�VWULQJV��DQG�UHIHUHQFH�VFDQV��GXDO�GHWHFWRUV����
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)RXU�LVVXHV�����0RWLRQ�FRQWUROOHU�SUREOHP�VWRSV�VFDQ�DQG�QR�GDWD�LPDJH�SURGXFHG�����'RRU�LQWHUORFN
VZLWFK�SUREOHP�GLVDEOHV�&7�VFDQ�����'HWHFWRU�FRQWDFWV�KHDG�KROGHU�ZKHQ�SHUIRUPLQJ�3DWLHQW�8QORDG����
-(76WUHDP�IUHH]HV�GXULQJ�JDWHG�SODQDU�VFDQ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�+HPR�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�+HPR�VRIWZDUH��3URGXFW�8VDJH��0HUJH�+HPR�LV�D�KHPRG\QDPLF�PRQLWRULQJ�V\VWHP�WKDW�UHFRUGV
DQG�GLVSOD\V�SK\VLRORJLFDO�GDWD�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,Q�VRPH�LQVWDQFHV��WKH�V\VWHP�ZLOO�ORFN�WDEV�ZLWKLQ�D�VWXG\��HYHQ�ZKHQ�D�VHFRQG�XVHU�GRHV�QRW�KDYH�WKH
VWXG\�RSHQ�RQ�D�GLIIHUHQW�ZRUNVWDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&$''�6ROLV�9,3�$PEXODWRU\�,QIXVLRQ�3XPS�
&O�,,
&RPSDQ\��6PLWKV�0HGLFDO�$6'��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&$''�6ROLV�9,3�$PEXODWRU\�,QIXVLRQ�3XPS��0RGHO�����������5HRUGHU�����������������
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,���3XPSV�VROG�WR�WKH�)LQQLVK�PDUNHW�FRQWDLQ�D�PHVVDJH�LQ�ZKLFK�RQH�ZRUG�LQ�WKH�PHVVDJH�LV
PLVWUDQVODWHG��:KHQ�WKH�XVHU�IROORZV�D�VSHFLILF�VHW�RI�NH\�SUHVVHV�WKH�SXPS�ZLOO�GLVSOD\�WKH�LQFRUUHFW
PHVVDJH��7KH�PHVVDJH�LQGLFDWHV�WKDW�D�3DWLHQW�&RQWUROOHG�$QDOJHVLD��3&$��GRVH�LV�XQDYDLODEOH
EHFDXVH�WKH�SXPS�LV�UXQQLQJ��,W�VKRXOG�LQGLFDWH�WKDW�WKH�3&$�GRVH�LV�QRW�DYDLODEOH�EHFDXVH�WKH�SXPS�LV
VWRSSHG��7KH�IXQFWLRQ�RI�WKH�SXPS�LV�XQFKDQJHG�DQG�QR�SDWLHQW�LQMXU\�FDQ�RFFXU�VLQFH�QR�GUXJ�LV�EHLQJ
GHOLYHUHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6PLWKV�0HGLFDO�$6'��,QF���6W�3DXO��01�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\�WR�)LQODQG�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������0HUJH�&DUGLR�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�WDNLQJ�PHDVXUHPHQWV�IURP�LPDJHV�RQ�WKH�&DUGLR�ZRUNVWDWLRQ�RU�IURP�WKH�86�FDUW��QXPEHUV�DUH
QRW�FURVVLQJ�WR�WKH�UHSRUW�LQ�WKH�FRUUHFW�XQLW�RI�PHDVXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJOLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�LQ�&$��)/��,/��0'��02��2+��2.��7;��97��DQG�:,��0LOLWDU\
GLVWULEXWLRQ�ZDV�DOVR�PDGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�&DUGLR�VRIWZDUH�XVLQJ�(FKR,06�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH�XVLQJ�(FKR,06
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VLWXDWLRQ�FDQ�RFFXU�DOORZLQJ�WZR�SK\VLFLDQV�WR�DFFHVV�WKH�VDPH�VWXG\�UHSRUW�LQ�(FKR,06�ZKHQ
ODXQFKHG�IURP�WKH�&DUGLR�6WXG\�/LVW�ZLWKRXW�UHFHLYLQJ�WKH�UHDG�RQO\�QRWLILFDWLRQ�SURPSW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�FRPSOHWH���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��
VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�LQ�&$��)/��,/��0'��02��2+��2.��7;��97��DQG�:,��0LOLWDU\
GLVWULEXWLRQ�ZDV�DOVR�PDGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������/,)(3$.������GHILEULOODWRU��&ODVV�,
&RPSDQ\�3K\VLR�&RQWURO��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O�S!
352'8&7�EU!���
7KH�/,)(3$.������GHILEULOODWRU�LV�LQWHQGHG�IRU�XVH�E\�SHUVRQQHO�ZKR�DUH�DXWKRUL]HG�E\�D
SK\VLFLDQ�PHGLFDO�GLUHFWRU�DQG�DUH�WUDLQHG�LQ�&35�DQG�WKH�XVH�RI�WKH�/,)(3$.������GHILEULOODWRU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�KDV�UHFHLYHG�FRPSODLQWV�WKDW�WKH�/,)(3$.������'HILEULOODWRU�LV�XQH[SHFWHGO\�SRZHULQJ�RII
GXULQJ�GHYLFH�XVDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3K\VLR�&RQWURO��,QF��5(GPRQG��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
WRWDO���������XQLWV���������XQLWV�LQ�WKH�86��S!
',675,%87,21�EU!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0F.HVVRQ�5DGLRORJ\��������3$&6��&O�,,
&RPSDQ\��0FNHVVRQ�0HGLFDO�,PDJLQJ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0F.HVVRQ�5DGLRORJ\��������3LFWXUH�$UFKLYH�&RPPXQLFDWLRQ�6\VWHP��3$&6��
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,VVXH�IRU�FXVWRPHUV�WKDW�XVH�DQ�(05�ORJLQ�RU�OHJDF\�ZHE�85/�ORJLQ�RU�OHJDF\�ZHE�85/�ORJLQ�IRU
0F.HVVRQ�5DGLRORJ\�3$&6�WKDW�PD\�UHVXOW�LQ�PLVVLQJ�LPDJHV�LQ�D�QHZO\�LPSRUWHG�VWXG\��DQG�RU�VWXG\
LPSRUWV�WKDW�UHPDLQ�LQ�DQ��LQ�SURJUHVV��VWDWXV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0FNHVVRQ�0HGLFDO�,PDJLQJ��5LFKPRQG��&DQDGD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
$.��&$��)/��+,��.<��0'��0,��06��1+��2+��3$��71��7;��97�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HGWURQLF�6\QFKUR0HG�,QIXVLRQ�6\VWHP�&ODVV
,
&RPSDQ\�0HGWURQLF�1HXURPRGXODWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O�S!
352'8&7�EU!���
0HGWURQLF�6\QFKUR0HG�,,�,PSODQWDEOH�'UXJ�,QIXVLRQ�6\VWHP��7KLV�V\VWHP�LQFOXGHV��0RGHO�����
6RIWZDUH�$SSOLFDWLRQ�&DUG��0RGHO������1
9LVLRQ�&OLQLFLDQ�3URJUDPPHU��DQG�0RGHO������6\QFKUR0HG�,,
,PSODQWDEOH�'UXJ�,QIXVLRQ�3XPS��VXSSOLHG�LQ����PO�RU����PO�UHVHUYRLU�VL]H��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�LV�IROORZLQJ�XS�WR�D�0D\������FRPPXQLFDWLRQ�UHJDUGLQJ�WKH�3ULPLQJ�%ROXV�IXQFWLRQ�IRU�WKH
6\QFKUR0HG�,QIXVLRQ�6\VWHP��0HGWURQLF�LV�XSGDWLQJ�WKH�0RGHO������VRIWZDUH�DSSOLFDWLRQ�FDUG��WR
YHUVLRQ�$$8����DQG�WKH�6\QFKUR�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1HXURPRGXODWLRQ��0LQQHDSROLV��01��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������VRIWZDUH�FDUGV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�(IILFLD�&06����&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
3KLOLSV�(IILFLD�&06����&HQWUDO�0RQLWRULQJ�6\VWHP���������7KH�(IILFLD�&06����FHQWUDO�PRQLWRULQJ
V\VWHP�LV�LQWHQGHG�IRU�XVH�E\�KHDOWKFDUH�SURIHVVLRQDOV�IRU�FHQWUDO�YLHZLQJ�RI�SK\VLRORJLF�ZDYHV�
SDUDPHWHUV��DQG�WUHQGV�IURP�RWKHU�QHWZRUNHG�PHGLFDO�GHYLFHV��SDWLHQW�PRQLWRUV�DQG�YLWDO�VLJQV
PRQLWRUV��IRU�PXOWLSOH�SDWLHQWV��,W�SURYLGHV�VHFRQGDU\�RSHUDWRU�QRWLILFDWLRQ�RI�DODUPV�IURP�RWKHU
QHWZRUNHG�PHGLFDO�GHYLFHV��,W�SURYLGHV�IRU�WKH�UHWURVSHFWLYH�UHYLHZ�RI�DODUP�FRQGLWLRQV��SK\VLRORJLF
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ZDYHV�DQG�SDUDPHWHUV�IURP�PXOWLSOH�SDWLHQWV��7KH�LQWHQGHG�XVH�RI�WKH�SULQWHU��ZKHQ�SUHVHQW��LV�WR
SURYLGH�KDUGFRS\�WH[W��JUDSKLFV��DQG�ZDYH�GDWD��7KH�(IILFLD�&06����PD\�SURYLGH�IRU�FRQQHFWLRQ�DQG
LQIRUPDWLRQ�H[FKDQJH�WR�H[WHUQDO�V\VWHPV��7KH�(IILFLD�&06����LV�LQWHQGHG�IRU�XVH�LQ�KRVSLWDOV�DQG�RXW
RI�KRVSLWDO�SDWLHQW�FDUH�VHWWLQJV��VXFK�DV�FOLQLFV��RXWSDWLHQW�VXUJHU\�IDFLOLWLHV��ORQJ�WHUP�FDUH�IDFLOLWLHV
DQG�SK\VLFLDQ�RIILFHV��LQ�ZKLFK�FDUH�LV�DGPLQLVWHUHG�E\�KHDOWKFDUH�SURIHVVLRQDOV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�PRQLWRU�PD\�QRW�DODUP�DSSURSULDWHO\�IRU�D�SHGLDWULF�RU�QHRQDWDO�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������.H\VSDQ�+LJK�+LJK�6SHHG�86%�WR�6HULDO�$GDS�
&O�,,
&RPSDQ\��7RVRK�6PG�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
.H\VSDQ�+LJK�+LJK�6SHHG�86%�WR�6HULDO�$GDSWHU�3URGXFW�8VDJH��7KH�5HSRUWLQJ�6RIWZDUH�LV�DQ
DSSOLFDWLRQ�ZKLFK�VHUYHV�DV�PLGGOH�ZDUH�EHWZHHQ�WKH�7RVRK�$XWRPDWHG�+3/&�*��DQDO\]HU�DQG�DQ�/,6
RU�DV�D�VWDQG�DORQH�GDWD�UHSRVLWRU\�IRU�WKH�DQDO\]HU�
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RZHU�RXWDJHV�FDXVHV�UHSRUWLQJ�VRIWZDUH�WR�VKXWGRZQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVRK�6PG�,QF���*URYH�&LW\��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�(\H�6WDWLRQ�,PSRUW�8WLOLW\��(6,8���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ�,PSRUW�8WLOLW\��(6,8��ZKHQ�XVHG�ZLWK�0HUJH�(\H�6WDWLRQ�DQG�0HUJH�(\H�&DUH�3$&6�
7KH�ILUP�QDPH�RQ�WKH�ODEHOLQJ�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
(\H�6WDWLRQ�LPDJHV�ZHUH�QRW�LPSRUWLQJ�SURSHUO\�DQG�ZHUH�LPSRUWHG�XQGHU��XQNQRZQ��GXH�WR�DQ�LVVXH
ZKHQ�YDOLGDWLQJ�SDWLHQWV�XVLQJ�RQO\�DQ�0HGLFDO�5HFRUG�1XPEHU��051��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������9,'$6���VRIWZDUH�Y���������&O�,,
&RPSDQ\��%LR0HULHX[�6$��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
9,'$6���VRIWZDUH�Y��������
5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�GHYHORSPHQW�RI�WKH�9,'$6���VRIWZDUH�YHUVLRQ������VRPH�DQRPDOLHV�KDYH�EHHQ�LGHQWLILHG�DQG
REVHUYHG�WR�EH�DOUHDG\�SUHVHQW�LQ�WKH�FXUUHQW�VRIWZDUH�YHUVLRQ�9,'$6���YHUVLRQ��������DYDLODEOH�LQ�WKH
ILHOG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LR0HULHX[�6$�&KHPLQ�'H�/
2UPH��)UDQFH�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�&HQWUD/LQN�'DWD�0DQDJHPHQW
6\VWHP�6:�&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWUD/LQN¢�'DWD�0DQDJHPHQW�6\VWHP�6RIWZDUH�9HUVLRQV��Y��[�Y��[�Y��[7KH�&HQWUD/LQN�V\VWHP
VRIWZDUH�LV�D�QHWZRUN�VROXWLRQ�SURYLGHU�DQG�PXOWL�V\VWHP�GDWD�PDQDJHU�IRU�WKH�LQVWUXPHQWV�DQG�ODE
DXWRPDWLRQ�V\VWHPV��/$6��ZLWKLQ�WKH�ODE��7KH�&HQWUD/LQN�VRIWZDUH�FRQVROLGDWHV�GDWD�IURP�DOO�FRQQHFWHG
LQVWUXPHQWV�VR�WKDW�DQ�RSHUDWRU�FDQ�UHYLHZ�DQG�HGLW�SDWLHQW�DQG�TXDOLW\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�UHPRWH�SRVVLELOLW\�&HQWUD/LQN�PD\�GRZQORDG�DQ�RUGHU�WR�WKH�$'9,$�$XWRPDWLRQ�6\VWHP
ZLWKRXW�VSHFLI\LQJ�WKH�VDPSOH�W\SH��7KLV�FDQ�RFFXU�ZKHQ�DQ�RUGHU�LV�UHFHLYHG�IURP�WKH�/,6�ZLWKRXW�D
VDPSOH�W\SH��UHTXLULQJ�WKDW�WKH�VDPSOH�W\SH�EH�VHW�LQ�&HQWUD/LQN�EDVHG�RQ�WKH�VDPSOH�W\SH�RI�WKH�WHVW�LQ
WKH�RUGHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%RVWRQ�6FLHQWLILF��(0%/(0�6�,&'
3URJUDPPHU���&O�,,
&RPSDQ\��%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ��I�N�D��')&������	�')&�����'LJLWDO�,PDJLQJ�6\VWHP��:LQ6WDWLRQ��DQG�:LQ6WDWLRQ
5HWLQDO�,PDJHU�GLVWULEXWHG�E\�2SKWKDOPLF�,PDJLQJ�6\VWHPV��2,6���0RGHO�QXPEHU�����7�����&DSWXUH
6WDWLRQV�	����7�����&DSWXUH�6WDWLRQ
�5HFDOO�1XPEHU�=�����������S!
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5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�UDGLR�IUHTXHQF\��5)��LQWHUIHUHQFH�WR�DOWHU�ZLUHOHVV�FRPPXQLFDWLRQ�IURP�D
SURJUDPPHU��ZKLFK�LQ�UDUH�LQVWDQFHV�PD\�FDXVH�DQ�6�,&'�WR�SHUIRUP�DQ�XQLQWHQGHG�FRPPDQG��7KLV
EHKDYLRU�FDQ�RQO\�RFFXU�GXULQJ�DQ�DFWLYH��LQ�FOLQLF�LQWHUURJDWLRQ�SURJUDPPLQJ�VHVVLRQ�ZLWK�WKH�0RGHO
�����6�,&'�SURJUDPPHU��7KHUH�LV�QR�ULVN�RI�WKLV�EHKDYLRU�RFFXUULQJ�ZKHQ�WKH�/$7,78'(�3DWLHQW
0DQDJHPHQW�6\VWHP�FRPPXQLFDWHV�ZLWK�DQ�6�,&'�LQ�DQ�DPEXODWRU\�VHWWLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��6DLQW�3DXO��01������������RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�3$&6�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�H[LVWV�IRU�DQ�LQFRUUHFW�SDWLHQW�LPDJH�EHLQJ�GLVSOD\HG�ZKLFK�FRXOG�UHVXOW�LQ�WKH�GHOD\�LQ
GLDJQRVLV�RU�WUHDWPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�KDYH�WKH�SRWHQWLDOO\�DIIHFWHG�VRIWZDUH�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�LQ�$=��&$��&2��)/��+,��,/��0$��0'��0,��02��1<��2+��3$��6&�
71��87��DQG�:,��7KHUH�ZDV�QR�IRUHLJQ�JRYHUQPHQW�PLOLWDU\�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�5DG6XLWH�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�5DG6XLWH�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�YDOXHV�SURYLGHG�IURP�WKH�3L[HO�9DOXH�WRRO�GR�QRW�DSSHDU�WR�EH�FRUUHFW��ZKLFK�PD\�UHVXOW�LQ�SRWHQWLDO
SDWLHQW�LQMXU\�RU�GHOD\�LQ�GLDJQRVLV�RU�WUHDWPHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��VLWHV�KDYH�WKH�SRWHQWLDOO\�DIIHFWHG�YHUVLRQ�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�LQ�$/��,1��0,��3$�DQG�:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������/,)(3$.����0RQLWRU�'HILEULOODWRU��&O�,,
&RPSDQ\��3K\VLR�&RQWURO��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
/,)(3$.����0RQLWRU�'HILEULOODWRU�ZLWK�(QG�7LGDO�&2��RSWLRQ��,QWHQGHG�IRU�XVH�E\�WUDLQHG�PHGLFDO
SHUVRQQHO�LQ�RXW�RI�GRRUV�DQG�LQGRRU�HPHUJHQF\�FDUH�VHWWLQJV�ZLWKLQ�WKH�HQYLURQPHQWDO�FRQGLWLRQV
VSHFLILHG�LQ�WKH�2SHUDWLQJ�,QVWUXFWLRQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�(QG�7LGDO�&2���(W&2���UHDGLQJ�FDQ�LQWHUPLWWHQWO\�VKRZ�D�YDOXH�RI�;;;�DIWHU�VWDUW�XS�RU�GXULQJ
GHYLFH�RSHUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3K\VLR�&RQWURO��,QF���5HGPRQG��:$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�WRWDO�������XQLWV�LQ�WKH�86�������XQLWV�LQWHUQDWLRQDO��DQG����XQLWV�RZQHG�E\�3K\VLR�����
PRGXOHV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������/,)(3$.����'HILEULOODWRU�0RQLWRU��&O�,,
&RPSDQ\��3K\VLR�&RQWURO��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
/,)(3$.����'HILEULOODWRU�0RQLWRU�ZLWK�(QG�7LGDO�&2��RSWLRQ��7KH�GHYLFH�LV�XVHG�LQ�YDULRXV�DUHDV�RI�WKH
KRVSLWDO�VXFK�DV�FULWLFDO�DUHDV��HPHUJHQF\�GHSDUWPHQWV��FULWLFDO�FDUH��RSHUDWLQJ�URRP��HWF���DQG�JHQHUDO
GXW\�IORRUV��H�J��PHGLFDO�VXUJLFDO���7KH�GHYLFH�LV�DOVR�XVHG�IRU�LQ�DQG�RXW�RI�KRVSLWDO�WUDQVSRUW��DLU�DQG
JURXQG�DPEXODQFH��LQ�KRVSLWDO�WUDQVSRUW��HWF���O
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�(QG�7LGDO�&2���(W&2���UHDGLQJ�FDQ�LQWHUPLWWHQWO\�VKRZ�D�YDOXH�RI�;;;�DIWHU�VWDUW�XS�RU�GXULQJ
GHYLFH�RSHUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3K\VLR�&RQWURO��,QF���5HGPRQG��:$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�LQ�WKH�86�DQG����PRGXOHV�ZRUOGZLGH�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�(\H�6WDWLRQ��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ��I�N�D��')&������	�')&�����'LJLWDO�,PDJLQJ�6\VWHP��:LQ6WDWLRQ��DQG�:LQ6WDWLRQ
5HWLQDO�,PDJHU�GLVWULEXWHG�E\�2SKWKDOPLF�,PDJLQJ�6\VWHPV��2,6���0RGHO�QXPEHU�����7�����&DSWXUH
6WDWLRQV�	����7�����&DSWXUH�6WDWLRQ
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HUJH�UHFHLYHG�UHSRUWV�RI�0HUJH�(\H�6WDWLRQ�EHLQJ�XQDEOH�WR�FDSWXUH�LPDJHV�RI�WKH�H\H�DV�H[SHFWHG
SHU�WKH�LQWHQGHG�XVH�RI�WKH�SURGXFW��0HUJH�LV�UHFDOOLQJ�SURGXFW�IURP�WKH�ILHOG�WR�UHGXFH�WKH�ULVN�WR�SDWLHQW
KHDOWK��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����FDSWXUH�VWDWLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV6\QJR�SOD]D���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D��SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSGDWH�IRU�LPSURYHPHQWV�DQG�WR�UHVROYH�VHYHUDO�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0(9,21�6����3URWRQ�5DGLDWLRQ�7KHUDS\��&O�,,
&RPSDQ\��0HYLRQ�0HGLFDO�6\VWHPV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0(9,21�6����3URWRQ�5DGLDWLRQ�7KHUDS\�3URGXFW�8VDJH��3URWRQ�5DGLDWLRQ�7KHUDS\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�HUURU�FDQ�RFFXU�FDXVLQJ�'HOWD�FRUUHFWLRQV�WR�EH�ORVW�ZKHQ�RQH�VHWXS�ILHOG�LV�FORVHG�DQG�DQRWKHU�LV
RSHQHG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HYLRQ�0HGLFDO�6\VWHPV��,QF���/LWWOHWRQ��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�2.��1-�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������)'$�6DIHW\�$OHUW���$ODULV�3XPS�$ODUP
&RPSDQ\��&DUHIXVLRQ�'DWH�RI�(QIRUFHPHQW�5HSRUW����������&ODVV�,�5HFDOO�
$ODULV�6\ULQJH�3XPS�0RGXOH��/DUJH�9ROXPH�3XPS���0RGHO������DQG�$,/�6HQVRU�.LWV�E\�&DUH)XVLRQ�
&ODVV�,�5HFDOO���$ODUP�(UURU�$8',(1&(��5LVN�0DQDJHU��1XUVLQJ�
7KH�IXOO�VDIHW\�DOHUW�LV�DW�WKH�OLQN�SURYLGHG�DQG�WKH�UHFDOO�UHSRUW�LV�SRVWHG�RQ�RXU�UHFDOOV�ZHESDJH�
,668(��&DUH)XVLRQ�LV�UHFDOOLQJ�WKH�$ODULV�6\ULQJH�3XPS�EHFDXVH�RI�D�IDXOW\�$LU�,Q�/LQH��$,/��VHQVRU
ZKLFK�PD\�JHQHUDWH�D�IDOVH�DODUP��DQG�FDXVH�WKH�V\ULQJH�SXPS�WR�VWRS�VXSSO\LQJ�WKH�LQIXVLRQ�WR�WKH
SDWLHQW��,I�WKH�$,/�VHQVRU�LV�IDXOW\��WKH�IDOVH�DODUP�PD\�EH�UHSHDWHG�DQG�UHTXLUH�WKH�KHDOWK�FDUH�SURYLGHU
WR�FOHDU�WKH�DODUP�WR�UHVWDUW�WKH�LQIXVLRQ��,QWHUUXSWLRQ�RI�LQIXVLRQ�FRXOG�OHDG�WR�VHULRXV�DGYHUVH�KHDOWK
FRQVHTXHQFHV�RU�GHDWK�
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���������6LHPHQV�0DPPRPDW�,QVSLUDWLRQ��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0DPPRPDW�,QVSLUDWLRQ�IXOO��ILHOG�GLJLWDO�V\VWHP�[�UD\�PDPPRJUDSKLF�3URGXFW�8VDJH��7KH�0DPPRPDW
,QVSLUDWLRQ�V\VWHP�LV�LQWHQGHG�IRU�PDPPRJUDSK\�H[DPV��VFUHHQLQJ��GLDJQRVLV��DQG�VWHUHRWDFWLF
ELRSVLHV�XQGHU�WKH�VXSHUYLVLRQ�RI�PHGLFDO�SURIHVVLRQDOV��0DPPRJUDSKLF�LPDJHV�FDQ�EH�LQWHUSUHWHG�E\
HLWKHU�KDUG�FRS\�ILOP�RU�VRIW�FRS\�ZRUNVWDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�+HPR�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�+HPR�VRIWZDUH��0HUJH�+HPR�PRQLWRUV��PHDVXUHV��DQG�UHFRUGV�SK\VLRORJLF�GDWD�IURP�D�KXPDQ
SDWLHQW�XQGHUJRLQJ�D�FDUGLDF�FDWKHWHUL]DWLRQ�SURFHGXUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�FRQQHFWLRQ�LVVXH�ZKHQ�SRZHULQJ�XS�WKH�0HUJH�+HPR�5HFRUG�6WDWLRQ�DQG�WKH�+HPR
0RQLWRU�GRHV�QRW�FRPPXQLFDWH�ZLWK�WKH�&OLHQW�3&��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5RFKH�$FFX�&KHN�$SS��&O�,,
&RPSDQ\��5RFKH�'LDEHWHV�&DUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
L26�DQG�$QGURLG��8QGHU�FHUWDLQ�FRQGLWLRQV�WKH�DIIHFWHG�DSS�YHUVLRQV�PD\�GLVUHJDUG�KLVWRULFDO�EROXV�GDWD
SRWHQWLDOO\�OHDGLQJ�WR�DQ�LQFRUUHFW�EROXV�LQVXOLQ�UHFRPPHQGDWLRQ�EHLQJ�SURYLGHG�WR�WKH�XVHU��L26�RQO\�
3DLULQJ�DQG�XVLQJ�PXOWLSOH�PHWHUV�ZLWK�WKH�$FFX�&KHN�&RQQHFW�DSS�FDQ�XQGHU�UDUH�FLUFXPVWDQFHV
FDXVH�WKH�EROXV�DGYLVRU�WR�IDLO�WR�RIIHU�D�FRUUHFWLRQ�EROXV�UHFRPPHQGDWLRQ�ZLWKLQ�WKH�HOLJLEOH�WLPH
ZLQGRZ�IROORZLQJ�D�EORRG�JOXFRVH�PHDVXUHPHQW��������PLQXWHV���'HSHQGLQJ�RQ�WKH�LQGLYLGXDO�PHWDEROLF
VLWXDWLRQ�SRWHQWLDOO\�LQFRUUHFW�EROXV�DGYLFH�FRXOG�OHDG�WR�VHULRXV�KHDOWK�FRQVHTXHQFHV�VXFK�DV
K\SRJO\FHPLD��%RWK�VRIWZDUH�LVVXHV�PD\�DOVR�FDXVH�WKH�DPRXQW�RI�DFWLYH�LQVXOLQ�GLVSOD\HG�GXULQJ�WKH
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EROXV�FDOFXODWLRQ�SURFHVV�WR�EH�LQFRUUHFW�DQG�VKRXOG�QRW�EH�XVHG�WR�PDQXDOO\�FDOFXODWH�D�EROXV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH��,QF���,QGLDQDSROLV��,1�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6&&�6RIW�&RPSXWHU�6RIWEDQN�VRIWZDUH��&O�,,
&RPSDQ\��6RIW�&RPSXWHU�&RQVXOWDQWV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6RIWEDQN�VRIWZDUH�3URGXFW�8VDJH��'HFLVLRQ�VXSSRUW�VRIWZDUH�IRU�WUDQVIXVLRQ�VHUYLFH��,W�NHHSV�WUDFN�RI
LQYHQWRU\�IURP�RXWVLGH�VRXUFHV��PXOWL�VLWH�LQYHQWRU\�FRQWURO��UHFRUGV�RI�WHVWLQJ�RI�XQLWV��DQG�DOORZV�IRU
UHFRUG�NHHSLQJ�IRU�WUDQVIXVLRQ�SUHSDUDWLRQ��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��3RWHQWLDO�IRU�LQFRUUHFW�UHVXOWV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6RIW�&RPSXWHU�&RQVXOWDQWV��,QF���&OHDUZDWHU��)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6&&�6RIW�&RPSXWHU�6RIWEDQN�,,�VRIWZDUH��&O�,,
&RPSDQ\��6RIW�&RPSXWHU�&RQVXOWDQWV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6&&�6RIW�&RPSXWHU�6RIWEDQN�,,�VRIWZDUH�3URGXFW�8VDJH��6XSSRUWV�VLQJOH�DQG�PXOWL�VLWH�WUDQVIXVLRQ
VHUYLFHV�LQ�KHDOWKFDUH�IDFLOLWLHV��8VHG�E\�KHDOWKFDUH�SHUVRQDO�WR�GRFXPHQW��TXHU\��DQG�YLHZ�WKH
LQWHJUDWHG�LQIRUPDWLRQ�UHJDUGLQJ�SDWLHQWV�DQG�SURGXFWV��4XDOLW\�FRQWURO�WHVWLQJ��WHVW�DQG�WUDQVIXVLRQ
KLVWRU\��WUDQVIXVLRQ�PDQDJHPHQW��LQYHQWRU\�PDQDJHPHQW��SURGXFW�GLVWULEXWLRQ��DQG�ILQDO�GLVSRVLWLRQ�DUH
DOO�PRQLWRUHG�XVLQJ�WKH�VRIWZDUH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��3RWHQWLDO�IRU�LQFRUUHFW�UHVXOWV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6RIW�&RPSXWHU�&RQVXOWDQWV��,QF���&OHDUZDWHU��)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������5RFKH�&REDV�E�����32&�V\VWHP��&O�,,
&RPSDQ\��5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&REDV�E�����32&�V\VWHP7KH�FREDV�E�����32&�V\VWHP�LV�D�IXOO\�DXWRPDWHG�32&�V\VWHP�IRU�ZKROH
EORRG�LQ�YLWUR�PHDVXUHPHQW�RI�S+��EORRG�JDVHV��%�*���HOHFWURO\WHV�1DW��.���L&D:W��,6(���KHPDWRFULW
�7+FW���PHWDEROLWHV��*OX��/DF���WRWDO�KHPRJORELQ��W+E���KHPRJORELQ�GHULYDWLYHV��2�+E��++E��&27aE�
0HW+E���DQG�R[\JHQ�VDWXUDWLRQ��62���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
XQGHU�VSHFLILF�VHWWLQJV��DQ�LVVXH�PD\�RFFXU�GXULQJ�VLPXOWDQHRXV�6HQVRU�&DUWULGJH�DQG�)OXLG�3DFN
FKDQJH�RQ�WKH�FREDV�E�������!�32&�V\VWHP�DQG�FREDV�E�������!�32&�V\VWHP��7KH�LVVXH�RFFXUV
ZKHQ�WKH�VRIWZDUH�IXQFWLRQ�>$XWR4&�DV�IROORZ�XS@�LV�FRQILJXUHG�WR�UXQ�DOO�WKUHH�OHYHOV�RI�$XWR4&�RQO\
DIWHU�D�)OXLG�3DFN�FKDQJH��EXW�QRW�DIWHU�D�6HQVRU�&DUWULGJH�FKDQJH��:KHQ�ERWK�DUH�FKDQJHG
VLPXOWDQHRXVO\��VWDUWLQJ�ZLWK�WKH�6HQVRU�&DUWULGJH�DQG�IROORZHG�E\�WKH�)OXLG�3DFN��WKH�DQDO\]HU�FDUULHV
RXW�RQO\�WKH�IROORZ�XS�DFWLRQV�DVVRFLDWHG�ZLWK�WKH�6HQVRU�&DUWULGJH�FKDQJH�DIWHU�FRPSOHWLQJ�WKH�FKDQJH
ZRUNIORZ��$V�D�UHVXOW��QR�IROORZ�XS�$XWR4&�LV�SHUIRUPHG�DQG�WKH�WKUHH�H[SHFWHG�$XWR4&
PHDVXUHPHQWV�IRU�WKH�)OXLG�3DFN�FKDQJH�DUH�QRW�FDUULHG�RXW��:LWKRXW�UXQQLQJ�TXDOLW\�FRQWURO��WKHUH�LV�D
UHPRWH�SRVVLELOLW\�WKDW�V\VWHP�LVVXHV�ZRXOG�QRW�EH�GHWHFWHG�DQG�ZURQJ�UHVXOWV�ZRXOG�QRW�EH�H[FOXGHG
RQ�DOO�SDUDPHWHUV��S+��32���3&2���1D���.���&D����&O���*OX��/DF��+FW��62���2�+E��&2+E��0HW+E�
++E��DQG�%LOL��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF���,QGLDQDSROLV��,1RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%ORRG�%DQN�&RQWURO�6\VWHP��%%&6��&O�,,
&RPSDQ\��%ORRG�%DQN�&RPSXWHU�6\VWHPV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ORRG�%DQN�&RQWURO�6\VWHP��%%&6��3ULPDU\�$SSOLFDWLRQ��9������������LV�LQWHQGHG�WR�DGGUHVV�DOO�SKDVHV
RI�GRQRU�DQG�WUDQVIXVLRQ�VHUYLFHV��7KH�VRIWZDUH�LV�DOVR�FDSDEOH�RI�RSHUDWLQJ�ZLWK�RU�ZLWKRXW�$%2
4XLFN3DVV��%.�������WR�DOORZ�GRQRUV�WR�FRPSOHWH�&RPSXWHU�$VVLVWHG�6HOI�,QWHUYLHZV��&$6,��DQG
FRPSXWHU�DVVLVWHG�EORRG�GRQRU�UHJLVWUDWLRQV��
�5HFDOO�1XPEHU�%�����������S!
5($621�EU!
%ORRG�%DQN�&RQWURO�6\VWHP��%%&6��ZLWK�3ULPDU\�$SSOLFDWLRQ��VRIWZDUH�YHUVLRQ�%%&6�3ULPDU\
$SSOLFDWLRQ�������������$%2�([SUHVV�����������������������ZLWK�D�GHIHFW�RU�JOLWFK��ZDV�GLVWULEXWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%ORRG�%DQN�&RPSXWHU�6\VWHPV��,QF���$XEXUQ��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������&DUHVWUHDP�7RXFK�3ULPH��&O�,,
&RPSDQ\��&DUHVWUHDP�+HDOWK�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&DUHVWUHDP�7RXFK�3ULPH��&DWDORJ������������DQG�7RXFK�3ULPH�;(��&DWDORJ������������8OWUDVRXQG
6\VWHP�'LDJQRVWLF�XOWUDVRXQG�LPDJLQJ�RU�IOXLG�IORZ�DQDO\VLV�RI�WKH�KXPDQ�ERG\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��&DUHVWUHDP�+HDOWK�,QF��UHFHLYHG�D�FRPSODLQW�VWDWLQJ�WKDW�ZKHQ�D�XVHU�DFFLGHQWDOO\
REWDLQV�D�PHDVXUHPHQW�YDOXH�RI���DQG�FRUUHFWV�WKH�YDOXH�LQ�WKH�UHSRUW��WKH�UHVXOWLQJ�PHDVXUHPHQW�XQLW
LV�QRW�GLVSOD\HG��L�H���FHQWLPHWHUV�RU�PLOOLPHWHUV��$V�VXFK��WKH�XVHU�H[SHFWV�WKDW�WKH�PHDVXUHPHQW�LV
WDNHQ�FDOFXODWHG�LQ�FHQWLPHWHUV��FRQVLVWHQW�ZLWK�RWKHU�YDOXHV�LQ�WKH�UHSRUW��,Q�DFWXDOLW\��WKH�PHDVXUHPHQW
LV�WDNHQ�LQ�PLOOLPHWHUV��:KHQ�WKLV�XSGDWHG�PHDVXUHPHQW�LV�XVHG�LQ�DQ�DYHUDJH�FDOFXODWLRQ��WKH�UHVXOW
DSSHDUV�LQFRUUHFW�DV�WZR�PHDVXUHPHQWV�DUH�LQWHUSUHWHG�DV�FHQWLPHWHUV�ZKLOH�WKH�XVHU�FRUUHFWHG�YDOXH
LV�LQWHUSUHWHG�DV�PLOOLPHWHUV��,I�WKH�XVHU�VHOHFWV�D�&DOF�5HVXOW�GLVSOD\�DV�0LQ�RU�0D[��WKH�YDOXHV�DUH�DOVR
LQWHUSUHWHG�DV�PLOOLPHWHUV�ZKHQ�FHQWLPHWHUV�ZHUH�H[SHFWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUHVWUHDP�+HDOWK�,QF���5RFKHVWHU��1<�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV��)RUHLJQ�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�0RQDFR�573�6\VWHP����&O�,,
&RPSDQ\�(OHNWD��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0RQDFR�573�6\VWHP��8VHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK�SUHVFULSWLRQV�IRU�H[WHUQDO�EHDP
UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QFRUUHFW�GRVH�DIWHU�HGLWLQJ�EHDP�QXPEHU�DQ�ZHGJH�DQJOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$WODQWD��*$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$PEUD�3$&6�8',��&O�,,
&RPSDQ\��',&20�*5,'�,1&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
$PEUD�3$&6�8',���$0%5+($/7+62/87,216������B9���������5�6RIWZDUH�9HUVLRQ�1XPEHU�
9����������,QWHQGHG�IRU�XVH�DV�D�SULPDU\�GLDJQRVWLF�DQG�DQDO\VLV�WRRO�IRU�GLDJQRVWLF�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�HUURU�FDXVHG�WKH�ZLQGRZ�OHYHO�WR�EHFRPH�WKH�VDPH�LQ�RQH�VHULHV�UHJDUGOHVV�LI�WKH�LPDJH�KDG
GLIIHUHQW�OHYHOV��LPDJH�UHVXOWV�KDYH�D�ZDVKHG�RXW�JUH\�DSSHDUDQFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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',&20�*5,'�,1&��3KRHQL[��$=�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$XWR0DWH�6\VWHP�6HULHV��&O�,,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,,��S!
352'8&7�EU!���
$XWR0DWH������)DPLO\�&DWDORJ�1R��2'/������$XWR0DWH�������2'/�������$XWR0DWH�������2'/�����
$XWR0DWH�������2'/������$XWRPDWH�������$XWR0DWH���������������������6\VWHP�6HULHV�LV�D
VHPL�RSHQ��SUH��DQG�SRVW�DQDO\WLFDO�VDPSOH�SURFHVVLQJ�DQG�VRUWLQJ�V\VWHP��7KH�EDVH�V\VWHP
DXWRPDWHV�WKH�VDPSOH�VRUWLQJ��GHFDSSLQJ��DQG�DUFKLYLQJ�SURFHVV��+DQGOLQJ�DQG�VRUWLQJ�RI�VDPSOHV
LQFOXGHV�DXWRPDWLF�GHWHFWLRQ�RI�WKH�WXEH�W\SH�DQG�FDS�W\SH��FRORU���2SWLRQDO�IHDWXUHV�LQFOXGH�DQ�$OLTXRW
0RGXOH�IRU�FUHDWLRQ�RI�ODEHOHG�VHFRQGDU\�WXEHV��LQFOXGLQJ�GHWHFWLRQ�RI�WKH�SUHVHQFH�RI�DGHTXDWH�YROXPH
IRU�WKH�UHTXHVWHG�DOLTXRWV��DQG�D�5HFDSSHU�0RGXOH�WR�UH�VHDO�SUHYLRXVO\�GHFDSSHG�WXEHV�SULRU�WR
DUFKLYLQJ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�LQLWLDWHG�D�GHVLJQ�FKDQJH�WR�XSGDWH�WKH�$XWRPDWH�3&�LPDJH�WR�DFFRPPRGDWH�WKH
RSHUDWLQJ�V\VWHP�FKDQJH�WR�:LQGRZV�����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�0'�RQO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'LJLWDO�5,'�3ODWH�5HDGHU���&O�,,
&RPSDQ\��7KH�%LQGLQJ�6LWH�*URXS��/WG���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'LJLWDO�5,'�3ODWH�5HDGHU�DQG�6RIWZDUH�3URGXFW�&RGH��$'���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,I�D�FRQWURO�ULQJ�LV�PDUNHG�DIWHU�UHDGLQJ��WKH�VRIWZDUH�ZLOO�QRW�IODJ�UHVXOWV�WKDW�DUH�RXW�RI�WKH�VSHFLILHG�4&
UDQJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KH�%LQGLQJ�6LWH�*URXS��/WG�%LUPLQJKDP�8.�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)UHVHQLXV������6HULHV�+HPRGLDO\VLV�6\VWHPV
�&O�,,
&RPSDQ\��)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
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352'8&7�EU!���
)UHVHQLXV�����7�6HULHV�+HPRGLDO\VLV�6\VWHP
�5HFDOO�1XPEHU�=�����������WKURXJK�=�����������S!
5($621�EU!
:KHQ�WKH�8)�5DWH��*RDO�RU�7LPH�LV�DGMXVWHG�XVLQJ�WKH�XS�DQG�GRZQ�DUURZ�NH\V��DQG�WKH�FKDQJH�LV
FDQFHOOHG�E\�XVLQJ�WKH�HVF�NH\��WKH�FDQFHOOHG�8)�5DWH�LV�DFWXDOO\�EHLQJ�H[HFXWHG�UDWKHU�WKDQ�UDWH
GLVSOD\HG�RQ�WKH�PDFKLQH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)UHVHQLXV�0HGLFDO�&DUH�5HQDO�7KHUDSLHV�*URXS��//&��:DOWKDP��0$�RQ�������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
1DWLRQZLGH��DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������0HUJH�&DUGLR�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��3URGXFW�8VDJH��0HUJH�&DUGLR�LV�D�V\VWHP�LQWHQGHG�WR�EH�XVHG�WR�DFTXLUH��VWRUH�
SULQW��WUDQVIHU��DQG�DUFKLYH�FOLQLFDO�LQIRUPDWLRQ�LQFOXGLQJ�LPDJHV��+HPRG\QDPLF�VWXGLHV�DQG�UHSRUWV�
PHDVXUHPHQWV��YLD�LPSRUW�IURP�',&20�6WUXFWXUHG�5HSRUWLQJ��WH[W�ILOHV�RU�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ
RI�PHDVXUHPHQWV�FDSWXUHG�RQ�LPDJHV��DQG�FDUGLRORJ\�VLJQDO��ZDYHIRUP��GDWD�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,I�D�UHDGHU�VHOHFWV�0XOWL�VWXG\�UHYLHZ�SULRU�WR�WKH�RULJLQDO�VWXG\�FRPSOHWLQJ�LWV�ORDGLQJ�SURFHVV�DQG�WKHQ
LPPHGLDWHO\�UHWXUQV�WR�LPDJH�UHYLHZ�RI�WKH�RULJLQDO�VWXG\��LW�LV�SRVVLEOH�WKDW�QRW�DOO�FXUUHQW�LPDJHV�ZLOO�EH
SUHVHQW�IRU�UHYLHZ��ZKLFK�FRXOG�UHVXOW�LQ�LQFRUUHFW�WUHDWPHQW�GLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ODULV�6\ULQJH�3XPS�0RGXOH��&ODVV�,
&RPSDQ\��&DUHIXVLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�,��S!
352'8&7�EU!���
3URGXFW�'HVFULSWLRQ��$ODULV�6\ULQJH�3XPS�0RGXOH��/DUJH�9ROXPH�3XPS���0RGHO�1R�������DQG�$,/
�VHQVRU�NLWV
5HFDOO�QXPEHU�=�����������S!
5($621�EU!
&DUH)XVLRQ�LV�UHFDOOLQJ�WKH�$ODULV�6\ULQJH�3XPS�EHFDXVH�RI�D�IDXOW\�$LU�,Q�/LQH��$,/��VHQVRU�ZKLFK�PD\
JHQHUDWH�D�IDOVH�DODUP��DQG�FDXVH�WKH�V\ULQJH�SXPS�WR�VWRS�VXSSO\LQJ�WKH�LQIXVLRQ�WR�WKH�SDWLHQW��,I�WKH
$,/�VHQVRU�LV�IDXOW\��WKH�IDOVH�DODUP�PD\�EH�UHSHDWHG�DQG�UHTXLUH�WKH�KHDOWK�FDUH�SURYLGHU�WR�FOHDU�WKH
DODUP�WR�UHVWDUW�WKH�LQIXVLRQ��,QWHUUXSWLRQ�RI�LQIXVLRQ�FRXOG�OHDG�WR�VHULRXV�DGYHUVH�KHDOWK�FRQVHTXHQFHV
RU�GHDWK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ�6DQ�'LHJR��&$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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��������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�2QFHQWUD�([WHUQDO�%HDP���&O�,,
&RPSDQ\��(OHNWD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
2QFHQWUD�([WHUQDO�%HDP�2QFHQWUD�%UDFK\�3URGXFW�8VDJH��2QFHQWUD�LV�UDGLDWLRQ�WKHUDS\�SODQQLQJ
VRIWZDUH�GHVLJQHG�WR�DQDO\]H�DQG�SODQ�UDGLDWLRQ�WUHDWPHQW�LV�WKUHH�GLPHQVLRQV�IRU�WKH�SXUSRVH�RI
WUHDWLQJ�SDWLHQWV�ZLWK�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&URVV�SURILOH�IRU�9DULDQ����GHJUHH�ZHGJH�VKRZV��KRUQV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�LQF���$WODQWD��*$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�8OWLPD[�'5(;�8/7�������&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
8OWLPD[�'5(;�8/7����0RGHO�1R��.;2���;0�0XOWLSXUSRVH�GLJLWDO�[�UD\�V\VWHP�IRU�JDVWURLQWHVWLQDO
VWXGLHV��YDVFXODU�VWXGLHV��JHQHUDO�UDGLRJUDSK\��DQG�IOXRURVFRS\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�KDV�EHHQ�IRXQG�WKDW�WKH�JHQHUDWRU�RI�WKH�V\VWHP�FRXOG�SRVVLEO\�WHUPLQDWH�WKH�H[SRVXUH�SUHPDWXUHO\
GXULQJ�DQ�H[DPLQDWLRQ��7KLV�LVVXH�ZDV�LGHQWLILHG�GXH�WR�D�VRIWZDUH�SUREOHP�UHVLGLQJ�LQ�WKH�JHQHUDWRU
ILUPZDUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��7XVWLQ��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�.DODUH�'5(;�./�����&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
.DODUH�'5(;�./����0RGHO�1R��.;2���;'�'LDJQRVWLF�LPDJLQJ�V\VWHP�IRU�UDGLRJUDSKLF�DQG�IOXRURVFRSLF
H[DPLQDWLRQV��LQFOXGLQJ�JHQHUDO�5	)�DQG�SHGLDWULF�H[DPLQDWLRQV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�KDV�EHHQ�IRXQG�WKDW�WKH�JHQHUDWRU�RI�WKH�V\VWHP�FRXOG�SRVVLEO\�WHUPLQDWH�WKH�H[SRVXUH�SUHPDWXUHO\
GXULQJ�DQ�H[DPLQDWLRQ��7KLV�LVVXH�ZDV�LGHQWLILHG�GXH�WR�D�VRIWZDUH�SUREOHP�UHVLGLQJ�LQ�WKH�JHQHUDWRU
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ILUPZDUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��7XVWLQ��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�0RQDFR�573�6\VWHP���&O�,,
&RPSDQ\��(OHNWD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0RQDFR�573�6\VWHP�3URGXFW�8VDJH��8VHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK�SUHVFULSWLRQV�IRU
H[WHUQDO�EHDP�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QFRUUHFW�(QKDQFHG�'\QDPLF�:HGJH��(':��RU�9LUWXDO�:HGJH��9:��&DOFXODWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�LQF���$WODQWD��*$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,4RQ�6SHFWUDO�&7��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
,4RQ�6SHFWUDO�&7�ZLWK�VRIWZDUH�YHUVLRQ������3URGXFW�8VDJH�7KH�,4RQ�6SHFWUDO�&7�LV�D�&RPSXWHG
7RPRJUDSK\�;�5D\�6\VWHP�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0XOWLSOH�LVVXHV�KDYH�FDXVHG�WKH�GHYLFH�WR�UHVXOW�LQ�&7�UHVFDQV�RU�LQFRUUHFW�VFDQ�ORFDWLRQ�RU
PLVUHSUHVHQWDWLRQ�RI�LPDJH�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP��&O�,,
&RPSDQ\�9DULDQ�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP�YHUVLRQ����05��>���������ZLWK�6PDUW�6HJPHQWDWLRQ�.QRZOHGJH
%DVHG�&RQWRXULQJ�YHUVLRQ�����>������@�5DGLRORJ\��7KH�(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP��(FOLSVH
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736��LV�XVHG�WR�SODQ�UDGLRWKHUDS\�WUHDWPHQWV�IRU�SDWLHQWV�ZLWK�PDOLJQDQW�RU�EHQLJQ�GLVHDVHV��(FOLSVH
736�LV�XVHG�WR�SODQ�H[WHUQDO�EHDP�LUUDGLDWLRQ�ZLWK�SKRWRQ��HOHFWURQ�DQG�SURWRQ�EHDPV��DV�ZHOO�DV�IRU
LQWHUQDO�LUUDGLDWLRQ��EUDFK\WKHUDS\��WUHDWPHQWV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0RGLILFDWLRQV�LQ�YHUVLRQ�����05��IRU�&RQWRXULQJ��6PDUW$GDSW��DQG�6PDUW6HJPHQWDWLRQ�ZRUNVSDFHV
UHVXOWHG�LQ�FRQWRXUV�QRW�EHLQJ�VDYHG�FRQVLVWHQWO\�LQ�(FOLSVH��7UHDWPHQW�3ODQQLQJ�6\VWHP��7KH�LVVXH�RQO\
RFFXUV�LI�FHUWDLQ�FRQGLWLRQV�DUH�IXOILOOHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9DULDQ�0HGLFDO�6\VWHPV��,QF���3DOR�$OWR��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�DUH�DIIHFWHG�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���1-��71��25�DQG�)/��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$UWLV�]HH�]HHJR�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�]HH�]HHJR��$QJLRJUDSKLF�[�UD\�V\VWHP�6WDQG�DORQH�V\VWHP�7KH�$UWLV�V\VWHPV�DUH�D�IDPLO\�RI
GHGLFDWHG�DQJLRJUDSK\�V\VWHPV�GHYHORSHG�IRU�VLQJOH�DQG�ELSODQH�GLDJQRVWLF�LPDJLQJ�DQG�LQWHUYHQWLRQDO
SURFHGXUHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG�REHVH�SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG
ZLWK�WKH�$UWLV�]HH��]HHJR�DQG�4��4�]HQ�LQFOXGH�FDUGLDF�DQJLRJUDSK\��QHXUR�DQJLRJUDSK\��JHQHUDO
DQJLRJUDSK\��URWDWLRQDO�DQJLRJUDSK\��RSHUDWLQJ�URRP�DQJLRJUDSK\��PXOWLSXUSRVH�DQJLRJUDSK\�DQG�ZKROH
ERG\�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LQLWLDWHG�D�FRUUHFWLYH�DFWLRQ�WR�DGGUHVV�WZR�SRVVLEOH��PXWXDOO\�LQGHSHQGHQW�FDXVHV�RI�D�V\VWHP
GHIHFW�UHODWHG�WR�WKH�IROORZLQJ����,Q�$UWLV�6\VWHPV�ZLWK�$����3OXV�RU�$���*�JHQHUDWRUV��DQ�DWWHPSW�WR
UHVXPH�RSHUDWLRQ�IROORZLQJ�GHWHFWLRQ�RI�D�IDXOW�FDQ�UHVXOW�LQ�WKH�IDLOXUH�RI�D�PRGXOH�LQ�WKH�KLJK�YROWDJH
JHQHUDWRU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������GLVWULEXWHG�:RUOGZLGH�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�(\H�6WDWLRQ�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�(\H�6WDWLRQ�I�N�D��')&������	�')&�����'LJLWDO�,PDJLQJ�6\VWHP��:LQ6WDWLRQ��DQG�:LQ6WDWLRQ
5HWLQDO�,PDJHU�GLVWULEXWHG�E\�2SKWKDOPLF�,PDJLQJ�6\VWHPV��2,6���9HUVLRQV���������DQG�SULRU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KLV�UHFDOO�KDV�EHHQ�LQLWLDWHG�GXH�WR�DQ�LVVXH�UHODWHG�WR�WKH�SRWHQWLDO�DFFLGHQWDO�GHOHWLRQ�RI�UHFRUG�V��E\
DQ�(\H�6WDWLRQ�XVHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����������86������286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�'5�6\VWHPV�8QLW\��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
'5�6\VWHPV�8QLW\�3$&6�VRIWZDUH��QRZ�NQRZQ�DV�0HUJH�8QLW\�3$&6�VRIWZDUH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VRIWZDUH�IDLOV�WR�DVVRFLDWH�WR�WKH�FRUUHFW�0*�LPDJH�LI�WKHUH�DUH�WZR�LPDJHV�IRU�WKH�VDPH�YLHZ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��VLWHV�SRWHQWLDOO\�KDYH�WKH�HIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�ORFDWHG�LQ�07��&$��3$��DQG�7;��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,PSODQWDEOH�'HYLFH�)'$�&\EHUVHFXULW\�1RWLFH
)'$�LVVXHG�D�VDIHW\�QRWLFH��&\EHUVHFXULW\�9XOQHUDELOLWLHV�,GHQWLILHG�LQ�6W��-XGH�0HGLFDO
V�,PSODQWDEOH
&DUGLDF�'HYLFHV�DQG�0HUOLQ#KRPH�7UDQVPLWWHU��7KH�IXOO�VDIHW\�QRWLFH�LV�DW�WKH�OLQN�SURYLGHG�
�����������0HUJH�2UWKR&DVH�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�2UWKR&DVH�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HDVXUHPHQWV�LQ�WKH�VRIWZDUH�DUH�FKDQJLQJ�DIWHU�VDYLQJ�D�SODQ�ZLWK�D�PHDVXUHPHQW�UHVXOW��ZKLFK�PD\
UHVXOW�LQ�SRWHQWLDO�SDWLHQW�LQMXU\�RU�GHOD\�LQ�GLDJQRVLV�RU�WUHDWPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�HIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�LQ�&$��&2��&7��0$��0'��01��07��1(��19��1<�1-��3$��6&�
:$��DQG�:,��)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�&DQDGD��DV�ZHOO�DV�RWKHU�FRXQWULHV���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$485(�6\VWHP�6RIWZDUH�9HUVLRQ�����&O�,,
&RPSDQ\��5DGLRPHWHU�$PHULFD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
$485(�6\VWHP�6RIWZDUH�9HUVLRQ������0RGHO�����������8',������������������������������&DWDORJ
QXPEHU���������7KH�$485(�V\VWHP�PDQDJHV�5DGLRPHWHU�EORRG�JDV�DQG�LPPXQRDVVD\�DQDO\]HUV
DQG�UHVXOWV�IURP��UG�SDUW\�GHYLFHV�IRU�SRLQW�RI�FDUH�WHVWLQJ�SODFHG�WKURXJKRXW�WKH�KRVSLWDO��,W�HQDEOHV�WKH
XVHU�WR�WUDFN�FRQQHFWHG�GHYLFHV��PRQLWRU�SHUIRUPDQFH�DQG�DYDLODELOLW\
�5HFDOO�1XPEHU�=�����������S!
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5($621�EU!
'HVLJQ�HUURU�ZKHQ�GLVSOD\LQJ�DGGLWLRQDO�LQIRUPDWLRQ�LQ�WKH�SDWLHQW�YLHZ�ZLQGRZ��HUURU�PD\�UHVXOW�LQ
PLVUHDGLQJ�D�SDUDPHWHU�DQG�LWV�YDOXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5DGLRPHWHU�$PHULFD�,QF��%UHD��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������0HGWURQLF�6\QFKUR0HG�,,�&O�,,
&RPSDQ\��0HGWURQLF�1HXURPRGXODWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HGWURQLF�6\QFKUR0HG�,,�,PSODQWDEOH�'UXJ�,QIXVLRQ�6\VWHP��7KLV�V\VWHP�LQFOXGHV��0RGHO�����
6RIWZDUH�$SSOLFDWLRQ�&DUG��0RGHO������1
9LVLRQ�&OLQLFLDQ�3URJUDPPHU��DQG�0RGHO������6\QFKUR0HG�,,
,PSODQWDEOH�'UXJ�,QIXVLRQ�3XPS��VXSSOLHG�LQ����PO�RU����PO�UHVHUYRLU�VL]H���3URGXFW�8VDJH��7KH
6\QFKUR0HG�,,�3URJUDPPDEOH�3XPS�LV�LQGLFDWHG�ZKHQ�SDWLHQW�WKHUDS\�UHTXLUHV�WKH�FKURQLF�LQIXVLRQ�RI
WKH�IROORZLQJ�GUXJV�RU�IOXLGV��&KURQLF�LQWUDVSLQDO��HSLGXUDO�DQG�LQWUDWKHFDO��LQIXVLRQ�RI�SUHVHUYDWLYH�IUHH
PRUSKLQH�VXOIDWH�VWHULOH�VROXWLRQ�LQ�WKH�WUHDWPHQW�RI�FKURQLF�LQWUDFWDEOH�SDLQ��&KURQLF�LQWUDWKHFDO�LQIXVLRQ
RI�SUHVHUYDWLYH�IUHH�]LFRQRWLGH�VWHULOH�VROXWLRQ�IRU�WKH�PDQDJHPHQW�RI�VHYHUH�FKURQLF�SDLQ��&KURQLF
LQWUDWKHFDO�LQIXVLRQ�RI�/LRUHVDO�,QWUDWKHFDO��EDFORIHQ�,QMHFWLRQ���LQ�WKH�PDQDJHPHQW�RI�VHUYH�VSDVWLFLW\�
&KURQLF�,QWUDYDVFXODU�,QIXVLRQ�RI�)OR[XULGLQH��)8'5��RU�PHWKRWUH[DWH�IRU�WKH�WUHDWPHQW�RI�SULPDU\�RU
PHWDVWDWLF�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�LV�IROORZLQJ�XS�WR�D�0D\������FRPPXQLFDWLRQ�UHJDUGLQJ�WKH�3ULPLQJ�%ROXV�IXQFWLRQ�IRU�WKH
6\QFKUR0HG�,QIXVLRQ�6\VWHP��0HGWURQLF�LV�XSGDWLQJ�WKH�0RGHO������VRIWZDUH�DSSOLFDWLRQ�FDUG��WR
YHUVLRQ�$$8����DQG�WKH�6\QFKUR0HG�SXPS�ODEHOLQJ�WR�DGGUHVV�WKH�SULPLQJ�EROXV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1HXURPRGXODWLRQ��0LQQHDSROLV��01�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������VRIWZDUH�FDUGV�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������0HUJH�&DUGLR��6RIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��0HUJH�&DUGLR�LV�D�V\VWHP�LQWHQGHG�WR�EH�XVHG�WR�DFTXLUH��VWRUH��SULQW��WUDQVIHU�
DQG�DUFKLYH�FOLQLFDO�LQIRUPDWLRQ�LQFOXGLQJ�LPDJHV��+HPRG\QDPLF�VWXGLHV�DQG�UHSRUWV��PHDVXUHPHQWV
�YLD�LPSRUW�IURP�',&20�6WUXFWXUHG�5HSRUWLQJ��WH[W�ILOHV�RU�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ�RI
PHDVXUHPHQWV�FDSWXUHG�RQ�LPDJHV��DQG�FDUGLRORJ\�VLJQDO��ZDYHIRUP��GDWD�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,I�LPDJHV�DUH�VHQW�ZLWKRXW�DQ�RUGHU�LQ�WKH�V\VWHP��WKH\�ZLOO�EH�PDWFKHG�ZLWK�WKH�ODWHVW�RUGHU�RQ�WKH
FXUUHQW�SDWLHQW�PRGDOLW\�PDWFKLQJ�SRWHQWLDOO\�UHVXOWLQJ�LQ�WKH�PDWFKLQJ�RI�WKH�UHSRUW�WR�WKH�LQFRUUHFW
DFFHVVLRQ�QXPEHU��EXW�VWLOO�DVVRFLDWHG�WR�WKH�FRUUHFW�SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�HIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�&DUGLR��6RIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��0HUJH�&DUGLR�LV�D�V\VWHP�LQWHQGHG�WR�EH�XVHG�WR�DFTXLUH��VWRUH��SULQW��WUDQVIHU�
DQG�DUFKLYH�FOLQLFDO�LQIRUPDWLRQ�IURP�&DPWURQLFV�DQG�RWKHU�YHQGRUV�V\VWHPV�LQFOXGLQJ�LPDJHV�
KHPRG\QDPLF�VWXGLHV�DQG�UHSRUWV��PHDVXUHPHQWV��YLD�LPSRUW�IURP�',&20�6WUXFWXUHG�UHSRUWLQJ��WH[W
ILOHV�RU�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ�RI�PHDVXUHPHQWV�FDSWXUHG�RQ�LPDJHV��DQG�FDUGLRORJ\�VLJQDO
�ZDYHIRUP��GDWD
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
5HSRUWLQJ�IHDWXUH�WLPHV�RXW�DIWHU�LQDFWLYLW\�IRU�PRUH�WKDQ�DQ�KRXU�VHQGLQJ�WKH�XVHU�EDFN�WR�WKH�VWXG\�OLVW�
ZKLFK�FDXVHV�DOO�UHSRUWLQJ�GDWD�EHLQJ�HQWHUHG�WR�EH�ORVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�HIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������2O\PSXV�+)�&DEOH�:$�����$�&O�,,
&RPSDQ\��2O\PSXV�&RUSRUDWLRQ�RI�WKH�$PHULFDV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
+)�&DEOH�:$�����$��(QGRVFRSLF�HOHFWURVXUJLFDO�XQLW�DQG�DFFHVVRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�PDOIXQFWLRQ�WKDW�UHVXOWV�LQ�LQFRUUHFW�JHQHUDWLRQ�RU�GLVSOD\�RI�HUURU�FRGHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2O\PSXV�&RUSRUDWLRQ�RI�WKH�$PHULFDV��&HQWHU�9DOOH\��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0LFUR6FDQ�/DE3UR�&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0LFUR6FDQ�/DE3UR�'DWD�0DQDJHPHQW�6\VWHP��,QWHQGHG�WR�PDQDJH�ERWK�PLFURELDO�LGHQWLILFDWLRQ��,'�
DQG�DQWLPLFURELDO�DJHQW�VXVFHSWLELOLW\�WHVWLQJ��$67��GDWD�JHQHUDWHG�IURP�0LFUR6FDQ�LQVWUXPHQWV�RU
PDQXDOO\�HQWHUHG�PLFURELRORJ\�WHVW�UHVXOWV��IRU�XVH�E\�WUDLQHG�ODERUDWRU\�SHUVRQQHO�
�5HFDOO�1XPEHU�=�����������S!
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5($621�EU!
%HFNPDQ�&RXOWHU�KDV�UHFHLYHG�DQG�FRQILUPHG�UHSRUWV�RI�DQ�LQWHUPLWWHQW�DQG�XQH[SHFWHG�EHKDYLRU�ZKHQ
ORDGLQJ�QHZ�SDQHOV�LQWR�D�:DON$ZD\�LQVWUXPHQW�XVLQJ�/DE3UR�'DWD�0DQDJHPHQW�6\VWHP�YHUVLRQ������
7KH�LVVXH�FRXOG�FDXVH�ZRUNIORZ�LQWHUUXSWLRQ�ZLWK�D�SRWHQWLDO�RI�GHOD\LQJ�UHSRUWLQJ�UHVXOWV�GXH�WR�WKH
LQDELOLW\�WR�EHJLQ�SURFHVVLQJ�QHZ�SDQHOV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF��%UHD��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV������LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�0H[LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�,QJHQXLW\�&7��������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&7��������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV��7KHVH�GHYLFHV�PD\�LQFOXGH�VLJQDO�DQDO\VLV�DQG�GLVSOD\�HTXLSPHQW��SDWLHQW�DQG�HTXLSPHQW
VXSSRUWV��FRPSRQHQWV��DQG�DFFHVVRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GXH�WR�WKH�ILODPHQW�RQ�WLPHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�,QJHQXLW\�&RUH�������������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH������������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GXH�WR�WKH�ILODPHQW�RQ�WLPHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������3KLOLSV�,QJHQXLW\�&RUH���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH��������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV��7KHVH�GHYLFHV�PD\�LQFOXGH�VLJQDO�DQDO\VLV�DQG�GLVSOD\�HTXLSPHQW��SDWLHQW�DQG�HTXLSPHQW
VXSSRUWV��FRPSRQHQWV��DQG�DFFHVVRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GXH�WR�WKH�ILODPHQW�RQ�WLPHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�%ULOOLDQFH�������������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�����������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV��7KHVH�GHYLFHV�PD\�LQFOXGH�VLJQDO�DQDO\VLV�DQG�GLVSOD\�HTXLSPHQW��SDWLHQW�DQG�HTXLSPHQW
VXSSRUWV��FRPSRQHQWV��DQG�DFFHVVRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GXH�WR�WKH�ILODPHQW�RQ�WLPHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�%ULOOLDQFH������������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�����������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV��7KHVH�GHYLFHV�PD\�LQFOXGH�VLJQDO�DQDO\VLV�DQG�GLVSOD\�HTXLSPHQW��SDWLHQW�DQG�HTXLSPHQW
VXSSRUWV��FRPSRQHQWV��DQG�DFFHVVRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GXH�WR�WKH�ILODPHQW�RQ�WLPHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������5D\6WDWLRQ���������������DQG������&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6WDWLRQ���������������DQG������5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP3URGXFW
8VDJH�5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ
WKHUDS\��7KH�WUHDWPHQW�SODQV�SURYLGH�WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH
GLVWULEXWLRQV�H[SHFWHG�GXULQJ�WKH�SURSRVHG�WUHDWPHQW��DQG�PD\�EH�XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\��DQ�LVVXH�ZDV�IRXQG�ZLWK�WKH�SURWRQ�3HQFLO�%HDP�6FDQQLQJ��3%6��GRVH�FDOFXODWLRQ�LQ
5D\6WDWLRQ���������������DQG������)RU�WUHDWPHQW�SODQV�ZLWK�D�FRPELQDWLRQ�RI�UDQJH�VKLIWHU��ODUJH�DLU�JDS
DQG�EHDPV�WKDW�HQWHU�WKH�SDWLHQW�VXUIDFH�DW�DQ�REOLTXH�DQJOH��WKH�GRVH�FDOFXODWLRQ�DFFXUDF\�PD\�EH�OHVV
WKDQ�H[SHFWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�&DOLIRUQLD��)ORULGD��,OOLQRLV��/RXLVLDQD��0LFKLJDQ��1HZ�-HUVH\�
7HQQHVVHH��7H[DV��:DVKLQJWRQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�3$&6�VRIWZDUH����&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��0HUJH�3$&6��3LFWXUH�$UFKLYLQJ�&RPPXQLFDWLRQ�6\VWHP��LV�GHVLJQHG�DQG
PDUNHWHG�IRU�VRIW�FRS\�UHDGLQJ��FRPPXQLFDWLRQ�DQG�VWRUDJH�RI�VWXGLHV�SURGXFHG�E\�GLJLWDO�PRGDOLWLHV�
LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&XW�OLQHV�RQ�WKH�LPDJH�PD\�SUHVHQW�KRUL]RQWDOO\�UDWKHU�WKDQ�YHUWLFDOO\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������6LHPHQV�$'9,$������&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$�����+HPDWRORJ\�6\VWHPV��6LHPHQV�0DWHULDO�1XPEHU��601������������,9'�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�LQYHVWLJDWLQJ�DQ�LVVXH�ZKLFK�PD\�FDXVH�DQ�LQFRUUHFW�UHVXOW�WR�EH�UHSRUWHG��6LHPHQV�UHFHLYHG
WZR�UHSRUWV�RI�PXOWLSOH�GLVFRUGDQW�UHFRUGV�IRU�WKH�VDPH�6DPSOH�,'�LQ�WKH�$'9,$�����+HPDWRORJ\
6\VWHP�GDWDEDVH�WKDW�RFFXUUHG�GXULQJ�WKH�LQVWDOODWLRQ�RI�WKH�V\VWHPV��7KH�GDWDEDVH�VKRXOG�RQO\�FRQWDLQ
RQH�UHFRUG�RI�D�6DPSOH�,'�QXPEHU�IRU�DQ\�JLYHQ�WLPH�DQG�GDWH��,I�WKHUH�DUH�PXOWLSOH�UHFRUGV�IRU�WKH
VDPH�6DPSOH�,'��LW�LV�SRVVLEOH�WKDW�PXOWLSOH�UHVXOWV�PD\�EH�PDQXDOO\�RU�DXWRPDWLFDOO\�VHQW�WR�WKH
/DERUDWRU\�,QIRUPDWLRQ�6\VWHP��/,6���SULQWHG�RU�GLVSOD\HG�RQ�WKH�UHVXOWV�UHSRUW�VFUHHQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����V\VWHPV��)RUHLJQ������V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������5D\6HDUFK�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�
&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP�3URGXFW�8VDJH��5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP
GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�HUURU�PD\�RFFXU�ZLWK�WKH�GLVSOD\�RI�GRVH�FRPSXWHG�RQ�LPDJHV�RWKHU�WKDQ�WKH�SODQQLQJ�&7��DX[LOLDU\
&7��ZKHQ�XVLQJ�PXOWLSOH�SDWLHQW�FDVHV�LQ�5D\6WDWLRQ����,I�D�&7�LPDJH�VHW�ZLWK�WKH�VDPH�)UDPH�RI
5HIHUHQFH�DV�WKH�GLVSOD\HG�DX[LOLDU\�&7�VHW�H[LVWV�LQ�DQRWKHU�FDVH��WKH�GRVH�GLVSOD\�PD\�EH�LQFRUUHFW�
:KHQ�WKH�HUURU�RFFXUV��WKH�GLVSOD\�RI�GRVH�LQ�SDWLHQW�YLHZV��LQFOXGLQJ�WKH�PD[LPXP�GRVH�SRVLWLRQ��WKH
G\QDPLF�LVRGRVH�OLQHV�DQG�WKH�GRVH�JULG�PD\�EH�LQFRUUHFW��7KH�GRVH�YDOXH�QRUPDOO\�GLVSOD\HG�LQ�WKH
XSSHU�OHIW�FRUQHU�ZKHQ�SRLQWLQJ�LQ�WKH��'�YLHZ�PD\�EH�LQFRUUHFW�RU�PLVVLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6\Q&DUGLD������6HULHV�)UHHGRP�'ULYHUV��&O
,,
&RPSDQ\��6\Q&DUGLD�6\VWHPV�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
�����6HULHV�)UHHGRP�'ULYHUV��)UHHGRP�'ULYHU�6\VWHP�IRU�7HPSRUDU\�7RWDO�$UWLILFLDO�+HDUW��7$+�W���3DUW



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

QXPEHU�����������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�0DLQ�3ULQWHG�&LUFXLW�%RDUG�$VVHPEO\��3&%$��RI�WKH�DIIHFWHG�)UHHGRP�'ULYHUV�PD\�IDLO�DQG�FDXVH
WKH�)UHHGRP�'ULYHU�WR�VWRS�IXQFWLRQLQJ�ZLWKRXW�YLVXDO�RU�DXGLEOH�DODUPV��UHVXOWLQJ�LQ�WKH�ORVV�RI
OLIH�VXVWDLQLQJ�IXQFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6\Q&DUGLD�6\VWHPV�,QF���WXVFRQ��$=�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�GLVWULEXWLRQ�WR�9LUJLQLD�DQG�$UL]RQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�)RUFH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�)RUFH��6\VWHP�[�UD\��WRPRJUDSK\��FRPSXWHG
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�SURYLGLQJ�VRIWZDUH�XSGDWH�YHUVLRQ9$��$B63��WR�DGGUHVV�WKH�VRIWZDUH�EXJV�WKDWZHUH
LGHQWLILHG�WKURXJK�QRUPDO�ILHOG�PRQLWRULQJDQG�WKH�*OREDO�&RPSODLQW�+DQGOLQJ�3URFHVV�&RUUHFWLRQ�IRU�WKH
SUREOHPV�DUH�DV�IROORZV����&RUUHFWLRQ�WR�YROXPHWULFPLVUHSUHVHQWDWLRQV�RI�KLJK�FRQWUDVWREMHFWV�ZKHQ
XVLQJ�$'0,5(����&RUUHFWLRQ�WR�KLJKO\�VSRUDGLF�VFDQDERUWV�GXH�WR�WHPSRUDULO\�WXEHFXUUHQWV�DW
�P$����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������0HGWURQLF�������5HFKDUJHU��&O�,,
&RPSDQ\��0HGWURQLF�1HXURPRGXODWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0RGHO�������5HFKDUJHU�3URGXFW�8VDJH��7KH�0HGWURQLF�������5HFKDUJHU�LV�D�KDQG�KHOG�GHYLFH�XVHG�WR
FKDUJH�WKH�EDWWHU\�LQ�D�SDWLHQW�V�QHXURVWLPXODWRU��,W�LQFOXGHV�D�GLVSOD\�WR�SURYLGH�LQIRUPDWLRQ�RQ�WKH
FKDUJLQJ�V\VWHP��7KH�FKDUJLQJ�V\VWHP�FRQVLVWV�RI�WKH�0RGHO�������5HFKDUJHU��DQ�$&�SRZHU�VXSSO\
DQG�SRZHU�FRUG��0RGHO��������DQG�DQ�DQWHQQD��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�KDV�LGHQWLILHG�DQ�LQFUHDVHG�QXPEHU�RI�FRPSODLQWV�IURP�FXVWRPHUV�LQYROYLQJ�UHSRUWV�RI
5HFKDUJHUV��0HGWURQLF�0RGHO�������5HFKDUJHU��ZKLFK�LV�LQFOXGHG�LQ�0RGHOV�������DQG������
&KDUJLQJ�6\VWHPV�6SLQDO�&RUG�6WLPXODWLRQ�WKDW�DUH�LQ�DQ�XQUHVSRQVLYH�HUURU�VWDWH��ZKHUH�WKH
5HFKDUJHU�LV�QRQ�IXQFWLRQDO�ZLWK�D�EODQN�GLVSOD\�VFUHHQ�DQG�LV�EHHSLQJ�HYHU\���VHFRQGV��0HGWURQLF�KDV
GHWHUPLQHG�DOO�5HFKDUJHUV�PDQXIDFWXUHG�VWDUWLQJ�LQ�1RYHPEHU�������LQGLFDWHG�E\�VHULDO�QXPEHUV
EHJLQQLQJ�ZLWK�1.$��RU�1.8���DUH�PRUH�VXVFHSWLEOH�WR�WKLV�HUURU�VWDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1HXURPRGXODWLRQ��0LQQHDSROLV��01�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
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�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�H)LOP��H)LOP�/LWH�:RUNVWDWLRQ��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH��H)LOP�:RUNVWDWLRQ�DQG�H)LOP�/LWH�H)LOP�:RUNVWDWLRQ�ZLWK�0RGXOHV�LV�D�VRIWZDUH�DSSOLFDWLRQ�WKDW
LV�XVHG�IRU�YLHZLQJ�PHGLFDO�LPDJHV��H)LOP�:RUNVWDWLRQ�ZLWK�0RGXOHV�UHFHLYHV�GLJLWDO�LPDJHV�DQG�GDWD
IURP�YDULRXV�VRXUFHV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�&7��05��86��5)�XQLWV��FRPSXWHG�DQG�GLUHFW
UDGLRJUDSKLF�GHYLFHV��VHFRQGDU\�FDSWXUH�GHYLFHV��VFDQQHUV��LPDJLQJ�JDWHZD\V�RU�LPDJLQJ�VRXUFHV��
H)LOP�:RUNVWDWLRQ�ZLWK�0RGXOHV�FDQ�EH�XVHG�WR�FRPPXQLFDWH��SURFHVV�DQG�GLVSOD\�PHGLFDO�LPDJHV�
8VHUV�KDYH�DFFHVV�WR�YDULRXV�LPDJH�SURFHVVLQJ�DQG�PHDVXUHPHQW�WRROV�WR�DVVLVW�WKHP�LQ�YLHZLQJ
LPDJHV��,Q�DGGLWLRQ��XVHUV�FDQ�RYHUOD\�WHPSODWHV�RQ�PHGLFDO�LPDJHV�WR�DLG�LQ�SUHRSHUDWLYH�SODQQLQJ�
H)LOP�:RUNVWDWLRQ�ZLWK�0RGXOHV�FDQ�EH�LQWHJUDWHG�ZLWK�DQ�LQVWLWXWLRQ�V�H[LVWLQJ�+,6�RU�5,6�IRU�D�IXOO\
LQWHJUDWHG�HOHFWURQLF�SDWLHQW�UHFRUG��7\SLFDO�XVHUV�RI�H)LOP�:RUNVWDWLRQ�ZLWK�0RGXOHV�DUH�WUDLQHG
PHGLFDO�SURIHVVLRQDOV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�UDGLRORJLVWV��WHFKQRORJLVWV�DQG�FOLQLFLDQV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�SURGXFW�LVVXHV�KDSSHQV�IRU�5)�SURMHFWLRQ�LPDJHV��,I�XVHU�PHDVXUHV�RQ�5)�LPDJH���FDO��&DOLEUDWLRQ��LV
QRW�GLVSOD\HG�DQG�PHDVXUHPHQW�LV�QRW�FRUUHFW��7KH��FDO�ODEHO�LV�QRW�GLVSOD\HG�RQ�WKH�SURMHFWLRQ�LPDJHV
DIWHU�FDOLEUDWLRQ�LV�SHUIRUPHG�ZKLFK�VKRXOG�EH�SUHVHQW�LI�WKH�PHDVXUHPHQW�LV�SUHVHQWHG�EDVHG�RQ�3L[HO
6SDFLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������(OHNWD�0RQDFR�573�6\VWHP�&O�,,
&RPSDQ\��(OHNWD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0RQDFR�573�6\VWHP��8VHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK�SUHVFULSWLRQV�IRU�H[WHUQDO�EHDP
UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QFRUUHFW�'RVH�ZKHQ�XVLQJ�WKH�UHVHW�IXQFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD��,QF���$WODQWD��*$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0HUJH�+HPR�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�+HPR�VRIWZDUH��0HUJH�+HPR�PRQLWRUV��PHDVXUHV��DQG�UHFRUGV�SK\VLRORJLF�GDWD�IURP�D�KXPDQ
SDWLHQW�XQGHUJRLQJ�D�FDUGLDF�FDWKHWHUL]DWLRQ�SURFHGXUH��7KH�0RQLWRULQJ�6\VWHP�LV�IRU�WKH�PRQLWRULQJ�RI
YLWDO�SDUDPHWHUV�LQFOXGLQJ�(&*��6S2���LQYDVLYH�EORRG�SUHVVXUH��WHPSHUDWXUH��1,%3�DQG�&2���DQG�IRU
WKH�HYDOXDWLRQ�RI�UHVWLQJ�(&*��DUUK\WKPLDV��67�VHJPHQWV�DQG�FDUGLDF�RXWSXW��6RPH�V\VWHPV�DUH�EXLOW
DQG�GHVLJQHG�WR�PHDVXUH�(QG�7LGDO�&2���7KH�V\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�KRVSLWDO�FDUGLDF
FDWKHWHUL]DWLRQ�ODERUDWRULHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�DSSOLFDWLRQ�PD\�FUDVK�GXULQJ�WKH�FDWK�ODE�SURFHGXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQ��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�)OH[&RQQHFW�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�)OH[&RQQHFW�VRIWZDUH��D�FRPSRQHQW�RI�0HUJH�/,6��0HUJH�)OH[&RQQHFW�LV�PLGGOHZDUH�XVHG�LQ
FRQMXQFWLRQ�ZLWK�0HUJH�/,6�WR�IDFLOLWDWH�FRQQHFWLRQ�WR�H[WHUQDO�DSSOLFDWLRQV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&RPPXQLFDWLRQ�SURWRFROV�LQWHUIDFLQJ�ZLWK�WKH�DIIHFWHG�VRIWZDUH�YHUVLRQ�ZLWK�VRPH�VHOHFW�LQVWUXPHQWV
ZHUH�QRW�SURSHUO\�KDQGOHG��SUHYHQWLQJ�GDWD�FDSWXUHG�E\�WKHVH�LQVWUXFWLRQV�WR�EH�SURFHVVHG�E\�WKH�UHVW�RI
WKH�/,6�VRIWZDUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQ��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�5DG6XLWH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�5DG6XLWH�I�N�D��(PDJHRQ�$GYDQFHG�9LVXDOL]DWLRQ���5DG6XLWH�YHUVLRQV����������������������������
DQG�������$GYDQFHG�9LVXDOL]DWLRQ��,PDJH�9LHZLQJ��LQFOXGHV��)XOO�IHDWXUHG��'�LPDJLQJ���'�VXUIDFH�DQG
YROXPH�UHQGHULQJ��5HDO�WLPH�0XOWL�3ODQDU�5HIRUPDWWLQJ��035���5HDO�WLPH�REOLTXH�LPDJLQJ��,QWHJUDWHG
LPDJH�IXVLRQ��-3(*�����EDVHG�$GDSWLYH�%DQGZLGWK�6WUHDPLQJ��-3(*�DQG�.H\�,PDJH�1RWH�H[SRUW�
3UHVHQWDWLRQ�6WDWHV��$QQRWDWLRQ�DQG�PHDVXUHPHQW�WRROV��$XWRPDWHG�OLQNLQJ��'LVSOD\�SURWRFROV�
(QWHUSULVH�:RUNOLVW��SULRU�VWXG\�PDQDJHPHQW��VRIWFRS\�YLHZLQJ�RI�GLJLWDO�PDPPRJUDSK\�LPDJHV
SURYLGHG�WKDW�RQO\���03�PRQLWRUV�ZLWK�D�FOHDUHG�����N��DUH�XVHG�DQG�WKDW�GLJLWL]HG�VHFRQGDU\�FDSWXUHV
RI�WKHVH�LPDJHV�DUH�QRW�YLHZHG�IRU�DVVLVWLQJ�LQ�GLDJQRVLV��XWLOL]DWLRQ�RI�WKLUGSDUW\�HOHFWURQLF�RUWKRSHGLF
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WHPSODWHV��WKH�GLVSOD\�RI�6WDQGDUG�8SWDNH�9DOXH��UHFRUGLQJ�YRLFH�UHSRUWV�XVLQJ�WKLUG�SDUW\��SOXJ�LQ
VRIWZDUH��DQG�XVHU�FRQILJXUDEOH�VHWWLQJV�IRU�YLHZLQJ�GLJLWDO�PHGLFDO�LPDJHV�DQG�FRUUHVSRQGLQJ�GDWD�7KH
DSSOLFDWLRQ�SURYLGHV�D�PHDQV�WR�GLVWULEXWH��GLVSOD\��DQG�VWRUH�GLDJQRVWLF�TXDOLW\�PHGLFDO�LPDJHV�LQ
HOHFWURQLF�IRUPDW��7KH�V\VWHP�GLVSOD\V�WUDGLWLRQDO��'�DQG�UHFRQVWUXFWHG��'�UDGLRORJLFDO�LPDJHV�XVLQJ
:HEHQDEOHG�YLHZHUV�RYHU�ERWK�ORFDO�DQG�ZLGH�DUHD�QHWZRUNV��7KH�DSSOLFDWLRQ�SURYLGHV�ZRUNIORZ
LQWHJUDWLRQ�FDSDELOLWLHV�IRU�KHDOWK�FDUH�HQWHUSULVHV��ZKHUHLQ��¢�5DGLRORJLVWV�FDQ�YLHZ��DQQRWDWH��DQG�WDJ
VWXGLHV�DV�GLDJQRVWLFDOO\�5HDG��¢�5HIHUULQJ�SK\VLFLDQV�FDQ�YLHZ�SDWLHQW�LPDJHV�DQG�UDGLRORJLVWV
DQQRWDWLRQV��¢�7HUWLDU\�FDUH�SK\VLFLDQV��PHGLFDO�WHFKQRORJLVWV��DQG�LQIRUPDWLRQ�WHFKQRORJ\
SURIHVVLRQDOV�FDQ�UHFHLYH�SDWLHQW�UHFRUGV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�UHSRUWHG�E\�D�FXVWRPHU�WKDW�5DG6XLWH�LPDJHV�DUH�QRW�DSSHDULQJ�DV�UHDGDEOH�LPDJHV��7KLV
SURGXFW�PDOIXQFWLRQ�KDV�WKH�SRWHQWLDO�WR�UHVXOW�LQ�GHOD\�LQ�FDUH�DQG�D�SRVVLEOH�UH�H[SRVXUH�RI�WKH�SDWLHQW
WR�UDGLDWLRQ��[�UD\����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�LQFOXGLQJ�$/��&$��)/�,1��0,��02��1<��3$��71��DQG�:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�)ODVK�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�)ODVK��&RPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP�7KH�6LHPHQV�620$720�'HILQLWLRQ
$6��$6���3URMHFW�3����V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\
FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW
DQJOHV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�VRIWZDUH�XSGDWH�WKDW�SURYLGHV�EXJ�IL[HV�WR�LPSURYH�V\VWHP�SHUIRUPDQFH�IRU
FXVWRPHUV�ZLWK�620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�(GJH��620$720�'HILQLWLRQ�)ODVK
6\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9$��$B63��DQG�&DUH�&RQWUDVW�OLFHQVH�FRUUHFWLRQ�RI�SRWHQWLDO�VDIHW\
LVVXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�GLVWULEXWLRQ�WR�0,��1<��&$��.<��1'��DQG�1(���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�(GJH�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�(GJH��&RPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP�7KH�6LHPHQV�620$720�'HILQLWLRQ
$6��$6���3URMHFW�3����V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\
FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW
DQJOHV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�VRIWZDUH�XSGDWH�WKDW�SURYLGHV�EXJ�IL[HV�WR�LPSURYH�V\VWHP�SHUIRUPDQFH�IRU
FXVWRPHUV�ZLWK�620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�(GJH��620$720�'HILQLWLRQ�)ODVK
6\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9$��$B63��DQG�&DUH�&RQWUDVW�OLFHQVH�FRUUHFWLRQ�RI�SRWHQWLDO�VDIHW\
LVVXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�GLVWULEXWLRQ�WR�0,��1<��&$��.<��1'��DQG�1(���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�$6�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�$6��&RPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP�7KH�6LHPHQV�620$720�'HILQLWLRQ�$6�
$6���3URMHFW�3����V\VWHPV�DUH�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�RU
VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�VRIWZDUH�XSGDWH�WKDW�SURYLGHV�EXJ�IL[HV�WR�LPSURYH�V\VWHP�SHUIRUPDQFH�IRU
FXVWRPHUV�ZLWK�620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�(GJH��620$720�'HILQLWLRQ�)ODVK
6\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9$��$B63��DQG�&DUH�&RQWUDVW�OLFHQVH�FRUUHFWLRQ�RI�SRWHQWLDO�VDIHW\
LVVXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�GLVWULEXWLRQ�WR�0,��1<��&$��.<��1'��DQG�1(���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�3$&6�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��3URGXFW�8VDJH��0HUJH�3$&6��3LFWXUH�$UFKLYLQJ�&RPPXQLFDWLRQ�6\VWHP��LV
GHVLJQHG�DQG�PDUNHWHG�IRU�VRIW�FRS\�UHDGLQJ��FRPPXQLFDWLRQ�DQG�VWRUDJH�RI�VWXGLHV�SURGXFHG�E\�GLJLWDO
PRGDOLWLHV��LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VRIWZDUH�GLG�QRW�VKRZ�XQYLHZHG�LPDJHV�ZKHQ�WKH�ODVW�YLHZ�ZDV�VNLSSHG��7KH�SK\VLFLDQ�PD\
SRWHQWLDOO\�PLVGLDJQRVH�ZKHQ�QRW�DOO�LPDJHV�DUH�DYDLODEOH�IRU�YLHZLQJ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�VRIWZDUH��S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�L&RQQHFW�$FFHVV�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH0HUJH�/,6�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GLVSOD\HG�LQFRUUHFW�SULRU�UHSRUWV�LQ�WKH�YLHZSRUW�DUHD��RQO\�ZKHQ�PRUH�WKDQ�RQH�SULRU�VWXG\���
RU�PRUH��ZDV�YLHZHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�VRIWZDUH��S!
',675,%87,21�EU!
6LWHV�1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0(9,21�6����&O�,,
&RPSDQ\��0HYLRQ�0HGLFDO�6\VWHPV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0(9,21�6����3URGXFW�8VDJH��3URWRQ�5DGLDWLRQ�7KHUDS\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��'�SURMHFWLRQ�RI�FRQWRXUV�LQ�9HULW\��7KH�GHIHFW�FDXVHV�VWUXFWXUHV�WR�DSSHDU�RII�IURP
WKHLU�WUXH�SRVLWLRQ�LQ�WKH�'55�DQG�WKH�UDGLRJUDSK�ZLWK�DQ�HUURU�WKDW�LQFUHDVHV�ZLWK�WKH�GLVWDQFH�RI�WKH
VWUXFWXUH�IURP�LVRFHQWHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HYLRQ�0HGLFDO�6\VWHPV��,QF���/LWWOHWRQ��0$��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI��)/��02��1-��2+��2.�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7KH�25&+(675$�3/86�3URJUDPPHU���&O�,,
&RPSDQ\��6RULQ�*URXS�86$��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
7KH�25&+(675$�3/86�3URJUDPPHU�$�SRUWDEOH�GHYLFH��HTXLSSHG�ZLWK�D�PLFURSURFHVVRU�XVHG�WR
SURJUDP�DQG�LQWHUURJDWH�6RULQ�LPSODQWDEOH�SDFHPDNHUV�DQG�GHILEULOODWRUV��7KH�SURJUDPPHU�DOVR
SURYLGHV�PHDVXUHPHQW��(&*�GLVSOD\�DQG�UHSRUW�SULQWLQJ�IXQFWLRQV�WKDW�DUH�HVVHQWLDO�IRU�PRQLWRULQJ
LPSODQW�SDWLHQWV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RULQ�*URXS�86$��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�25&+(675$�3URJUDPPHU�DQG
25&+(675$�3/86�3URJUDPPHU�EHFDXVH�WKH�UHVLGXDO�ORQJHYLW\�HVWLPDWH�PD\�EH�OHVV�DFFXUDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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6RULQ�*URXS�86$��,QF���$UYDGD��&2��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����SURJUDPPHUV��S!
',675,%87,21�EU!
3URJUDPPHUV�ZHUH�GLVWULEXWHG�QDWLRQZLGH��WR�9$�JRYW�PLOLWDU\��&DQDGLDQ��DQG�RWKHU�IRUHLJQ
FRQVLJQHHV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�/,6�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH0HUJH�/,6�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�GXSOLFDWH�FRQWDLQHU�QXPEHUV�WR�EH�FUHDWHG�IRU�SDWLHQWV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�VRIWZDUH��S!
',675,%87,21�EU!
1DWLRQZLGH��WKH�9LUJLQ�,VODQGV�DQG�WKH�%DKDPDV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW
$SS���&O�,,
&RPSDQ\��5RFKH�'LDEHWHV�&DUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9HUVLRQ�������RI�$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS��L26��UHOHDVHG�RQ�-XO\���������
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
5RFKH�'LDEHWHV�&DUH��,QF��LQLWLDWHG�D�YROXQWDU\�UHFDOO�IRU�WKH�YHUVLRQ�������RI�$FFX�&KHN�&RQQHFW
'LDEHWHV�0DQDJHPHQW�$SS��L26���UHOHDVHG�RQ�-XO\�����������GXH�WR�WKH�VRIWZDUH�FRQWDLQLQJ�D
SURJUDPPLQJ�HUURU��EXJ��LQ�WKH�%ROXV�$GYLVRU�IHDWXUH��ZKLFK�FRXOG�OHDG�WR�DQ�LQFRUUHFW�LQVXOLQ�EROXV
UHFRPPHQGDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH���,QGLDQDSROLV��,1�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������GRZQORDGV�RI�L26�YHUVLRQ�������RI�WKH�$FFX�&KHN�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS�LQ�WKH�86
DQG�������GRZQORDGV�,QWHUQDWLRQDOO\�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7%6�L1VLJKW�9HUVLRQ�Y���������&O�,,
&RPSDQ\�0HGLPDSV�*URXS��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7%6�L1VLJKW�9HUVLRQ�Y�������3URGXFW�8VDJH��7%6�L1VLJKW�LV�D�PHGLFDO�GHYLFH�VRIWZDUH�WKDW�LV�LQVWDOOHG
RQ�ERQH�GHQVLWRPHWHUV�IRU�DQDO\VLV�RI�ERQH�PLFURDUFKLWHFWXUH�DQG�RVWHRSRURVLV�PDQDJHPHQW��
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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7KH�)5$;�DGMXVWHG�IRU�7%6�YDOXHV�DUH�QRW�FRUUHFW�ZKHQ��7KH�)5$;�IHDWXUH�LV�DFWLYDWHG�LQ�7%6�L1VLJKW�
DQG�7%6�KDV�EHHQ�FRPSXWHG�IURP�D�VSLQH�VFDQ�ZKHUH�VRPH�YHUWHEUDH�ZHUH�H[FOXGHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGLPDSV�*URXS��6ZLW]HUODQG�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�LQ�86�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������5RFKH�&2%$6�,17(*5$��&O�,,
&RPSDQ\��5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
5RFKH�&2%$6�,17(*5$�F����$QDO\]HU��&KHPLVWU\��3KRWRPHWULF��'LVFUHWH���IRU�FOLQLFDO�XVH�3URGXFW
8VDJH��7KH�5RFKH�&2%$6�,17(*5$�F����DQDO\]HU�LV�DQ�LQ�YLWUR�GLDJQRVWLF�DQDO\]HU�FDSDEOH�RI
SHUIRUPLQJ�FOLQLFDO�FKHPLVWU\��VSHFLILF�SURWHLQ�DQG�HOHFWURO\WH�WHVWV��$QDO\WHV�DUH�PHDVXUHG
SKRWRPHWULFDOO\�RU�WXUELGLPHWULFDOO\��7KH�DQDO\]HU�DOVR�KDV�DQ�RSWLRQDO�,6(�PRGXOH�IRU�PHDVXULQJ
VRGLXP��SRWDVVLXP�DQG�FKORULGH�
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
FREDV�F�����DQDO\]HUV��FDWDORJ�QXPEHUV�������������DQG��������������ZLWK�VRIWZDUH�YHUVLRQV�XS�WR
DQG�LQFOXGLQJ������PD\�HQFRXQWHU�WKH�IROORZLQJ�DODUP�������������������$�VRIWZDUH�HUURU�RFFXUUHG�
7KLV�DODUP�LV�JHQHUDWHG�GXH�WR�D�PHDVXUHPHQW�WLPLQJ�HUURU��8QGHU�YHU\�UDUH�FRQGLWLRQV��WKH�LQVWUXPHQW
PD\�SURFHVV�WZR�WHVWV�LQ�WKH�VDPH�FXYHWWH�LI�WKH�UXQ�UHVWDUWV��,I�D�XVHG�FXYHWWH�LV�XVHG�DJDLQ�UHVXOW�RI
WKH�WHVW�V��ZLOO�EH�HUURQHRXV��7KHVH�HUURQHRXV�UHVXOWV�PD\�QRW�EH�IODJJHG��)DOVHO\�ORZ�RU�KLJK�SDWLHQW
UHVXOWV�PD\�OHDG�WR�LQFRUUHFW�GLDJQRVWLF�PHDVXUHV�DQG�PHGLFDO�WKHUDSHXWLF�GHFLVLRQV��7KH�PHGLFDO�ULVN
GHSHQGV�RQ�WKH�SDUDPHWHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF���,QGLDQDSROLV��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������;KLELW�&HQWUDO�6WDWLRQ��0RGHO��������&O�,,
&RPSDQ\��6SDFHODEV�+HDOWKFDUH�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
;KLELW�&HQWUDO�6WDWLRQ��0RGHO��������,QWHQGHG�XVH�LV�WR�SURYLGH�FOLQLFLDQV�ZLWK�FHQWUDO�PRQLWRULQJ�RI
DGXOW��SHGLDWULF�DQG�QHRQDWDO�SDWLHQW�GDWD�RI�SDWLHQWV�FRQQHFWHG�WR�QHWZRUNHG�6SDFHODEV�+HDOWKFDUH
SDWLHQW�PRQLWRUV�DQG�WHOHPHWU\�WUDQVPLWWHUV�
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�UHFHLYHG�UHSRUWV�RI�WHOHPHWU\�6S2��QXPHULFV�GURSSLQJ�RII�WKH�;KLELW�&HQWUDO�GLVSOD\�
'HVDWXUDWLRQ��KLJK��DQG�ORZ�OLPLW�DODUPV�ZRUN�QRUPDOO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6\PELT�7ZR�&KDQQHO�,QIXVHU��&O�,,
&RPSDQ\�+RVSLUD�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELT�7ZR�&KDQQHO�,QIXVHU��DQ�5[�PHGLFDO�GHYLFH�LQIXVLRQ�SXPS�XVHG�WR�DGPLQLVWHU�,�9��IOXLGV�
3URGXFW�/LVW�1XPEHU������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
+RVSLUD�KDV�UHFHLYHG�UHSRUWV�RI�0DOIXQFWLRQ�6����%DFNXS�%DWWHU\�)DLOXUH�DODUPV�LQ�6\PELT�Y����
SXPSV��7KLV�LVVXH�WR�DQ�LQFRUUHFW�LQVWDOODWLRQ�RI�FRPSRQHQWV�RQ�VRPH�RI�WKH�3RZHU�6XSSO\�&RQWUROOHU
�36&��%RDUGV�GLVWULEXWHG�SULRU�WR�6HSWHPEHU�������2Q�SXPSV�ZKHUH�LQFRUUHFW�LQVWDOODWLRQ�RI
FRPSRQHQWV�KDV�RFFXUUHG��WKH�EDFNXS�EDWWHU\�SRZHU�GLVFKDUJHV�DQG�VXEVHTXHQWO\��WKH�EDWWHU\�FDQQRW
EH�FKDUJHG��%HFDXVH�RI�WKH�EDWWHU\�GHSOHWLRQ��RU�ODFN�RI�FKDUJH��D�YLVXDO�DQG�DXGLEOH�ZDUQLQJ�DODUP�
6�����LV�GLVSOD\HG��$Q�6����DODUP�LV�LQWHQGHG�WR�QRWLI\�WKH�FXVWRPHU�WKDW�WKH�FRLQ�FDOO�EDWWHU\��SRZHULQJ
WKH�EDFNXS�EX]]HU��PD\�QHHG�WR�EH�FKDUJHG�RU�UHSODFHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSLUD�,QF���/DNH�)RUHVW��,/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6\PELT�2QH�&KDQQHO�,QIXVHU��&O�,,
&RPSDQ\�+RVSLUD�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELT�2QH�&KDQQHO�,QIXVHU��DQ�5[�PHGLFDO�GHYLFH�LQIXVLRQ�SXPS�XVHG�WR�DGPLQLVWHU�,�9��IOXLGV�
3URGXFW�/LVW�1XPEHU������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
+RVSLUD�KDV�UHFHLYHG�UHSRUWV�RI�0DOIXQFWLRQ�6����%DFNXS�%DWWHU\�)DLOXUH�DODUPV�LQ�6\PELT�Y����
SXPSV��7KLV�LVVXH�WR�DQ�LQFRUUHFW�LQVWDOODWLRQ�RI�FRPSRQHQWV�RQ�VRPH�RI�WKH�3RZHU�6XSSO\�&RQWUROOHU
�36&��%RDUGV�GLVWULEXWHG�SULRU�WR�6HSWHPEHU�������2Q�SXPSV�ZKHUH�LQFRUUHFW�LQVWDOODWLRQ�RI
FRPSRQHQWV�KDV�RFFXUUHG��WKH�EDFNXS�EDWWHU\�SRZHU�GLVFKDUJHV�DQG�VXEVHTXHQWO\��WKH�EDWWHU\�FDQQRW
EH�FKDUJHG��%HFDXVH�RI�WKH�EDWWHU\�GHSOHWLRQ��RU�ODFN�RI�FKDUJH��D�YLVXDO�DQG�DXGLEOH�ZDUQLQJ�DODUP�
6�����LV�GLVSOD\HG��$Q�6����DODUP�LV�LQWHQGHG�WR�QRWLI\�WKH�FXVWRPHU�WKDW�WKH�FRLQ�FDOO�EDWWHU\��SRZHULQJ
WKH�EDFNXS�EX]]HU��PD\�QHHG�WR�EH�FKDUJHG�RU�UHSODFHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSLUD�,QF���/DNH�)RUHVW��,/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������GD�9LQFL�;L��6XUJLFDO�6\VWHP���&O�,,
&RPSDQ\��,QWXLWLYH�6XUJLFDO��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
D�9LQFL¢�;L��6XUJLFDO�6\VWHP��PRGHO�QXPEHU�,6������$��B3�[�ZLWK�3��6RIWZDUH��*HQHUDO�DQG�3ODVWLF
6XUJHU\��7KH�,QWXLWLYH�6XUJLFDO�(QGRVFRSH�,QVWUXPHQW�&RQWURO�6\VWHP��GD�9LQFL�6XUJLFDO�6\VWHP��0RGHO
,6������LV�LQWHQGHG�WR�DVVLVW�LQ�WKH�DFFXUDWH�FRQWURO�RI�,QWXLWLYH�6XUJLFDO�(QGRVFRSLF�,QVWUXPHQWV
LQFOXGLQJ�ULJLG�HQGRVFRSHV��EOXQW�DQG�VKDUS�HQGRVFRSLF�GLVVHFWRUV��VFLVVRUV��VFDOSHOV��IRUFHSV�SLFN�XSV�
QHHGOH�KROGHUV��HQGRVFRSLF�UHWUDFWRUV��HOHFWURFDXWHU\�DQG�DFFHVVRULHV�IRU�HQGRVFRSLF�PDQLSXODWLRQ�RI
WLVVXH��LQFOXGLQJ�JUDVSLQJ��FXWWLQJ��EOXQW�DQG�VKDUS�GLVVHFWLRQ��DSSUR[LPDWLRQV��OLJDWLRQ��HOHFWURFDXWHU\�
VXWXULQJ�DQG�GHOLYHU\�DQG�SODFHPHQW�RI�PLFURZDUH�DQG�FU\RJHQLF�DEODWLRQ�SUREHV�DQG�DFFHVVRULHV�
GXULQJ�XURORJLF�VXUJLFDO�SURFHGXUHV��JHQHUDO�ODSDURVFRSLF�VXUJLFDO�SURFHGXUHV��J\QHFRORJLF
ODSDURVFRSLF�VXUJLFDO�SURFHGXUHV��JHQHUDO�WKRUDFRVFRSLF�VXUJLFDO�SURFHGXUHV�DQG
WKRUDFRVFRSLFDOO\�DVVLVWHG�FDUGLRWRP\�SURFHGXUHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QWXLWLYH�6XUJLFDO�KDV�LGHQWLILHG�D�VRIWZDUH�DQRPDO\�LQ�WKH�GD�9LQFL�;L�3��VRIWZDUH�WKDW�FDQ�UHVXOW�LQ
XQH[SHFWHG�PDVWHU�PRYHPHQW�DQG�SRWHQWLDO�LQVWUXPHQW�WLS�PRYHPHQW�XQGHU�FHUWDLQ�FLUFXPVWDQFHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QWXLWLYH�6XUJLFDO��,QF���6XQQ\YDOH��&$��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������HQ*HQ�/DERUDWRU\�$XWRPDWLRQ�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
HQ*HQ�/DERUDWRU\�$XWRPDWLRQ�6\VWHP��3URGXFW�&RGH�(1*(1��FRQILJXUHG�ZLWK�7KHUPR�6FLHQWLILF
&HQWULIXJH�0RGXOH�DQG�7&$XWRPDWLRQ�6RIWZDUH�9HUVLRQ�������DQG�%HORZ��,9'������7KHUPR�6FLHQWLILF
&HQWULIXJH�0RGXOH�KDV�3URGXFW�&RGH��������(*����������7KH�9,7526�����)6�&KHPLVWU\�6\VWHP�ZLWK
HQ*HQ�/DERUDWRU\�$XWRPDWLRQ�6\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D
YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�ERWK�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��FRORULPHWULF
HQGSRLQW��UDWH��LRQ�VHOHFWLYH�HOHFWURGH��DQG�LPPXQRUDWH�PHWKRGV��DQG�9,7526�&KHPLVWU\�3URGXFWV
0LFUR7LS�OLTXLG�UHDJHQWV��VSHFWURSKRWRPHWULF�DQG�VSHFWURSKRWRPHWULF�LPPXQRDVVD\�PHWKRGV��
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
2UWKR�FRQILUPHG�WKDW�LW�LV�SRVVLEOH�IRU�WKH�PLV�DVVRFLDWLRQ�RI�VDPSOH�LGHQWLILFDWLRQ�DQG�DVVD\�UHVXOWV�GXH
WR�DQ�HUURU�ZLWK�7KHUPR�)LVKHUV�FHQWULIXJH�PRGXOH��,W�LV�SRVVLEOH�IRU�PLV�DVVRFLDWHG�DVVD\�UHVXOWV�WR�EH
UHSRUWHG�IURP�WKH�ODERUDWRU\�SULRU�WR�WKH�LGHQWLILFDWLRQ�RI�WKH�&URVV�&KHFN�HUURU�RQ�WKH�HQ*HQ�/DERUDWRU\
$XWRPDWLRQ�6\VWHP��$VVD\�UHVXOWV�DVVRFLDWHG�ZLWK�WKH�ZURQJ�SDWLHQW�DQG�UHSRUWHG�RXW�RI�WKH�ODERUDWRU\
FRXOG�OHDG�WR�LQDSSURSULDWH�LQWHUYHQWLRQ�ZLWK�WKH�SRWHQWLDO�IRU�VHULRXV�LQMXU\�WR�WKH�SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

����������6\PELT�7ZR�&KDQQHO�,QIXVHU���&O�,,
&RPSDQ\��+RVSLUD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELT�2QH�&KDQQHO�,QIXVHU��DQ�5[�PHGLFDO�GHYLFH�LQIXVLRQ�SXPS�XVHG�WR�DGPLQLVWHU�,�9��IOXLGV�'HYLFH
LV�D�JHQHUDO�SXUSRVH�LQIXVLRQ�SXPS�GHVLJQHG�WR�GHOLYHU�IOXLGV��VROXWLRQV��PHGLFDWLRQV��DJHQWV�
QXWULWLRQDOV��HOHFWURO\WHV��EORRG�DQG�EORRG�SURGXFWV�IRU�SDUHQWHUDO�DGPLQLVWUDWLRQ��DQG�YDULRXV�VROXWLRQ
WKURXJK�HQWHUDO��LQWUDYHQRXV��LQWUD�DUWHULDO��VXEFXWDQHRXV��DQG�SDWKZD\V�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6\PELT�,QIXVHUV�KDYH�WKH�SRWHQWLDO�WR�H[SHULHQFH�D�ZKLWH�VFUHHQ�GXULQJ�WLWUDWLRQ�RI�D�.HHS�9HLQ�2SHQ
�.92��GHOLYHU\��7KLV�FDQ�DOORZ�WKH�FOLQLFLDQ�WR�VHOHFW�WKH��1(;7��EXWWRQ�SULRU�WR�FRPSOHWLRQ�RI�WKH
SURJUDPPLQJ��,I�WKLV�HUURU�RFFXUV��D�GHOD\�LQ�WKHUDS\�FRXOG�RFFXU�DQG�SRWHQWLDOO\�UHVXOW�LQ�VLJQLILFDQW
LQMXU\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSDLU��,QF���/DNH�)RUHVW��,/��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6\PELT�2QH�&KDQQHO�,QIXVH���&O�,,
&RPSDQ\��+RVSLUD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6\PELT�2QH�&KDQQHO�,QIXVHU��DQ�5[�PHGLFDO�GHYLFH�LQIXVLRQ�SXPS�XVHG�WR�DGPLQLVWHU�,�9��IOXLGV�'HYLFH
LV�D�JHQHUDO�SXUSRVH�LQIXVLRQ�SXPS�GHVLJQHG�WR�GHOLYHU�IOXLGV��VROXWLRQV��PHGLFDWLRQV��DJHQWV�
QXWULWLRQDOV��HOHFWURO\WHV��EORRG�DQG�EORRG�SURGXFWV�IRU�SDUHQWHUDO�DGPLQLVWUDWLRQ��DQG�YDULRXV�VROXWLRQ
WKURXJK�HQWHUDO��LQWUDYHQRXV��LQWUD�DUWHULDO��VXEFXWDQHRXV��DQG�SDWKZD\V�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6\PELT�,QIXVHUV�KDYH�WKH�SRWHQWLDO�WR�H[SHULHQFH�D�ZKLWH�VFUHHQ�GXULQJ�WLWUDWLRQ�RI�D�.HHS�9HLQ�2SHQ
�.92��GHOLYHU\��7KLV�FDQ�DOORZ�WKH�FOLQLFLDQ�WR�VHOHFW�WKH��1(;7��EXWWRQ�SULRU�WR�FRPSOHWLRQ�RI�WKH
SURJUDPPLQJ��,I�WKLV�HUURU�RFFXUV��D�GHOD\�LQ�WKHUDS\�FRXOG�RFFXU�DQG�SRWHQWLDOO\�UHVXOW�LQ�VLJQLILFDQW
LQMXU\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSDLU��,QF���/DNH�)RUHVW��,/��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0HUJH�)XVLRQ�:RUNVWDWLRQ���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
)XVLRQ�:RUNVWDWLRQ���,QGLFDWHG�IRU�WKH�WUDQVPLVVLRQ�DQG�UHYLHZ�RI�UDGLRORJLFDO�LPDJHV�
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SDWLHQWV��,QWHQGHG�IRU�PRQLWRULQJ�DQG�UHFRUGLQJ�RI��DQG�WR�JHQHUDWH�DODUPV�IRU��PXOWLSOH�SK\VLRORJLFDO
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�KDV�EHHQ�IRXQG�WKDW�LI�WKH�VFDQ�UDQJH�H[WHQGV�EH\RQG�WKH�PD[LPXP�)LHOG�RI�9LHZ��)29���D
UHFRQVWUXFWLRQ�RSHUDWLRQ�HUURU�PD\�RFFXU��$V�D�UHVXOW��VFDQQLQJ�PD\�EH�LQWHUUXSWHG�DQG�UHERRWLQJ�RI�WKH
V\VWHP�PD\�EH�QHFHVVDU\��3OHDVH�QRWH�WKDW�WKLV�LVVXH�KDV�QRW�RFFXUUHG�LQ�WKH�8�6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���7XVWLQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$TXLOLRQ�/%�76;����$������&7�6FDQQHU��&O�,,
&RPSDQ\��7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���$TXLOLRQ�/%�76;����$������&7�6FDQQHU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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,W�KDV�EHHQ�IRXQG�WKDW�LI�WKH�VFDQ�UDQJH�H[WHQGV�EH\RQG�WKH�PD[LPXP�)LHOG�RI�9LHZ��)29���D
UHFRQVWUXFWLRQ�RSHUDWLRQ�HUURU�PD\�RFFXU��$V�D�UHVXOW��VFDQQLQJ�PD\�EH�LQWHUUXSWHG�DQG�UHERRWLQJ�RI�WKH
V\VWHP�PD\�EH�QHFHVVDU\��3OHDVH�QRWH�WKDW�WKLV�LVVXH�KDV�QRW�RFFXUUHG�LQ�WKH�8�6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���7XVWLQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$TXLOLRQ�5;/�76;������$,5��8�&7�6FDQQHU�
&O�,,
&RPSDQ\��7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���$TXLOLRQ�5;/�76;������$,5��8�&7�6FDQQHU�'LDJQRVWLF�LPDJLQJ
V\VWHPV�LQGLFDWHG�WR�DFTXLUH�DQG�GLVSOD\�FURVV�VHFWLRQDO�YROXPHV�RI�WKH�ZKROH�ERG\��WR�LQFOXGH�WKH
KHDG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�KDV�EHHQ�IRXQG�WKDW�LI�WKH�VFDQ�UDQJH�H[WHQGV�EH\RQG�WKH�PD[LPXP�)LHOG�RI�9LHZ��)29���D
UHFRQVWUXFWLRQ�RSHUDWLRQ�HUURU�PD\�RFFXU��$V�D�UHVXOW��VFDQQLQJ�PD\�EH�LQWHUUXSWHG�DQG�UHERRWLQJ�RI�WKH
V\VWHP�PD\�EH�QHFHVVDU\��3OHDVH�QRWH�WKDW�WKLV�LVVXH�KDV�QRW�RFFXUUHG�LQ�WKH�8�6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���7XVWLQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$TXLOLRQ�/LJKWQLQJ�76;����$�&7�6FDQQHU�&O
,,
&RPSDQ\��7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!���
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF��$TXLOLRQ�/LJKWQLQJ�76;����$�&7�6FDQQHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�KDV�EHHQ�IRXQG�WKDW�LI�WKH�VFDQ�UDQJH�H[WHQGV�EH\RQG�WKH�PD[LPXP�)LHOG�RI�9LHZ��)29���D
UHFRQVWUXFWLRQ�RSHUDWLRQ�HUURU�PD\�RFFXU��$V�D�UHVXOW��VFDQQLQJ�PD\�EH�LQWHUUXSWHG�DQG�UHERRWLQJ�RI�WKH
V\VWHP�PD\�EH�QHFHVVDU\��3OHDVH�QRWH�WKDW�WKLV�LVVXH�KDV�QRW�RFFXUUHG�LQ�WKH�8�6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV��,QF���7XVWLQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6SDFHODEV�;KLELW�7HOHPHWU\�5HFHLYHU��&O�,,
&RPSDQ\��6SDFHODEV�+HODWKFDUH�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6SDFHODEV�+HDOWKFDUH�;KLELW�7HOHPHWU\�5HFHLYHU��;75���0RGHO��������;KLELW�7HOHPHWU\�5HFHLYHUV
�;75��PXVW�EH�FRQQHFWHG�WR�DQ�;KLELW�&HQWUDO�6WDWLRQ�IRU�WKH�GLVSOD\�RI�SDWLHQW�YLWDO�VLJQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�UHFHLYHG�PXOWLSOH�UHSRUWV�RI�;KLELW�7HOHPHWU\�6\VWHP�JRLQJ�RIIOLQH�RU�ORFNLQJ�XS��,Q�DGGLWLRQ�
VKRUW�GXUDWLRQ�DV\VWROH�DODUPV�PD\�QRW�GLVSOD\�DQ�DXGLR�DQG�YLVXDO�DODUP�DV�UHSRUWHG�IURP�D�VLQJOH
&DQDGLDQ�KRVSLWDO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����;75�XQLWV�WRWDO������XQLWV�LQ�WKH�86�DQG����XQLWV�RXWVLGH�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�SOD]D�9%��$��3LFWXUH
$UFKLYLQJ�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D�9%��$��3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSJUDGH�WR�HOLPLQDWH�VHYHUDO�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�SOD]D��3LFWXUH�$UFKLYLQJ�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D��3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�XSJUDGH�WR�HOLPLQDWH�VHYHUDO�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
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1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�57�7KHUDSLV��$FFHOHUDWRU�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�57�7KHUDSLVW��$FFHOHUDWRU��/LQHDU��0HGLFDO�6\QJR�57�7KHUDSLVW�LV�D�VRIWZDUH�DSSOLFDWLRQ�ZKRVH
LQGLFDWLRQ�IRU�XVH�LQFOXGHV�WKH�YLHZLQJ��SURFHVVLQJ��ILOPLQJ��DQG�DUFKLYLQJ�RI�PHGLFDO�LPDJHV��,W�DOVR
SHUPLWV�SDWLHQW�GDWD�PDQDJHPHQW��SDWLHQW�VHOHFWLRQ�VHWXS��SDWLHQW�SRVLWLRQLQJ�YHULILFDWLRQ��WUHDWPHQW
SODQQLQJ��WUHDWPHQW�GHOLYHU\�YHULILFDWLRQ��DQG�WUHDWPHQW�UHFRUGLQJ
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�SDWFK�LQVWDOODWLRQ�WR�DGGUHVV�VHYHUDO�VDIHW\�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����DFFHOHUDWRUV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�35,086�/LQHDU�$FFHOHUDWRUV����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
57,67(��$FFHOHUDWRU��/LQHDU��0HGLFDO�7KH�LQWHQGHG�XVH�RI�WKH�6,(0(16�EUDQGHG�$57,67(70�IDPLO\
RI�OLQHDU�DFFHOHUDWRU�V\VWHPV�LV�WR�GHOLYHU�;�5D\�SKRWRQ�DQG�HOHFWURQ�UDGLDWLRQ�IRU�WKH�WKHUDSHXWLF
WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�SDWFK�LQVWDOODWLRQ�WR�DGGUHVV�VHYHUDO�VDIHW\�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����DFFHOHUDWRUV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$57,67(�/LQHDU��$FFHOHUDWRUV�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$57,67(��$FFHOHUDWRU��/LQHDU��0HGLFDO�7KH�LQWHQGHG�XVH�RI�WKH�6,(0(16�EUDQGHG�$57,67(70�IDPLO\
RI�OLQHDU�DFFHOHUDWRU�V\VWHPV�LV�WR�GHOLYHU�;�5D\�SKRWRQ�DQG�HOHFWURQ�UDGLDWLRQ�IRU�WKH�WKHUDSHXWLF
WUHDWPHQW�RI�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�SDWFK�LQVWDOODWLRQ�WR�DGGUHVV�VHYHUDO�VDIHW\�LVVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����DFFHOHUDWRUV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SDFHODEV�+HDOWKFDUH�;KLELW�&HQWUDO�6WDWLRQ�
&O�,,
&RPSDQ\��6SDFHODEV�+HODWKFDUH�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
6SDFHODEV�+HDOWKFDUH�;KLELW�&HQWUDO�6WDWLRQ��0RGHO��������;KLELW�7HOHPHWU\�5HFHLYHUV��;75��PXVW�EH
FRQQHFWHG�WR�DQ�;KLELW�&HQWUDO�6WDWLRQ�IRU�WKH�GLVSOD\�RI�SDWLHQW�YLWDO�VLJQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�UHFHLYHG�PXOWLSOH�UHSRUWV�RI�;KLELW�7HOHPHWU\�6\VWHP�JRLQJ�RIIOLQH�RU�ORFNLQJ�XS��,Q�DGGLWLRQ�
VKRUW�GXUDWLRQ�DV\VWROH�DODUPV�PD\�QRW�GLVSOD\�DQ�DXGLR�DQG�YLVXDO�DODUP�DV�UHSRUWHG�IURP�D�VLQJOH
&DQDGLDQ�KRVSLWDO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO������XQLWV�LQ�WKH�86�DQG�����XQLWV�RXWVLGH�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUH/LQN�L3UR�9HUVLRQ�������&O�,,
&RPSDQ\��0HGWURQLF�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&DUH/LQN�L3UR�9HUVLRQ�������&DWDORJ�1R��007������:LWK�GDWD�REWDLQHG�IURP�WKH�L3UR��UHFRUGHU�DQG
EORRG�JOXFRVH�PHWHU��WKH�&DUH/LQN�L3UR�VRIWZDUH�UHWURVSHFWLYHO\�FDOLEUDWHV�VHQVRU�GDWD�DQG�SURYLGHV
UHSRUWV�RI�FRQWLQXRXV�JOXFRVH�LQIRUPDWLRQ��&DUH/LQN�L3UR�UHSRUWV�VKRZ�XS�WR�VHYHQ�FDOHQGDU�GD\V�RI
VWXG\�GDWD��7KH�UHSRUWV�DUH�FUHDWHG�LQ�3')�IRUPDW��VR�WKH\�FDQ�HDVLO\�EH�SULQWHG�RU�VWRUHG�HOHFWURQLFDOO\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�0LQL0HG�LV�UHFDOOLQJ�WKH�&DUH/LQN�L3UR�7KHUDS\�0DQDJHPHQW�6RIWZDUH�GXH�WR�D�WLPH�VWDPS
HUURU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���1RUWKULGJH��&$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
71��01��DQG�:$�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ODULV�6\ULQJH�0RGXOH�0RGHO��������&O�,,
&RPSDQ\��&DUH)XVLRQ�����,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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$ODULV�6\ULQJH�0RGXOH�0RGHO������ZLWK�VRIWZDUH�YHUVLRQ������7KH�$ODULV�6\ULQJH�3XPS�PRGXOH�LV�SDUW
RI�WKH�$ODULV�6\VWHP��7KH�V\ULQJH�SXPS�GHOLYHUV�IOXLGV�LQ�D�PDQQHU�VLPLODU�WR�FXUUHQW�V\ULQJH�SXPSV�RQ
WKH�PDUNHW��8S�WR�IRXU�$ODULV�6\ULQJH�SXPS�PRGXOHV�FDQ�EH�FRQQHFWHG�WR�WKH�$ODULV�3&�XQLW�ZKLFK�LV�WKH
FHQWUDO�SURJUDPPLQJ��PRQLWRULQJ�DQG�SRZHU�VXSSO\�FRPSRQHQW�IRU�WKH�$ODULV�6\VWHP��7KH�V\ULQJH�SXPS
XVHV�VWDQGDUG��VLQJOH�XVH�DGPLQLVWUDWLRQ�VHWV�DQG�V\ULQJHV�ZLWK�OXHU�ORFN�FRQQHFWRUV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�DQRPDO\�ZLWK�WKH�$ODULV�6\ULQJH�PRGXOH�VRIWZDUH�YHUVLRQ������PD\�FDXVH�DQ�LQIXVLRQ�WR
XQH[SHFWHGO\�VWRS�ZKHQ�WKH�6\ULQJH�PRGXOH�LV�WUDQVLWLRQLQJ�IURP�RQH�UDWH�WR�DQRWKHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH��&DQDGD��$XVWUDOLD�DQG�8QLWHG�$UDE�(PLUDWHV�DQG�&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�&$'VWUHDP�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&$'VWUHDP�VRIWZDUH��3URGXFW�8VDJH��&$'VWUHDP�LV�DQ�LPDJH�SURFHVVLQJ�V\VWHP�GHVLJQHG�WR�DVVLVW�LQ
WKH�YLVXDOL]DWLRQ��DQDO\VLV��DQG�UHSRUWLQJ�RI�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,��VWXGLHV��&$'VWUHDP�DOVR
LV�LQWHQGHG�WR�SURYLGH�ZRUNIORZ�HIILFLHQF\�DQG�LQWHUYHQWLRQDO�SODQQLQJ�WRROV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LQFRUUHFW�ELRSV\�RU�PLVVHG�WDUJHW�FRXOG�UHVXOW�LI�WKH�LQFRUUHFW�JULG�LV�VHOHFWHG�ZLWKLQ�WKH
DSSOLFDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����VLWHV��S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�YLD����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�YLD�SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP�6\QJR�YLD�LV�D�VRIWZDUH�VROXWLRQ�LQWHQGHG�WR�EH
XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��,QFRUUHFW�YDOXHV�IRU�WKH�YROXPH�FDOFXODWLRQ�IURP�D�IUHHKDQG�92,�DW�WKH�FXVWRPHU�VLWH��,Q
YROXPH�FDOFXODWLRQV�RI�SURVWDWH�DV�ZHOO�DV�LQ�YROXPH�FDOFXODWLRQV�RI�OLYHU�ZHUH�WRR�KLJK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�[����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�[�SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP�6\QJR�[�LV�D�VRIWZDUH�VROXWLRQ�LQWHQGHG�WR�EH
XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�HUURU��,QFRUUHFW�YDOXHV�IRU�WKH�YROXPH�FDOFXODWLRQ�IURP�D�IUHHKDQG�92,�DW�WKH�FXVWRPHU�VLWH��,Q
YROXPH�FDOFXODWLRQV�RI�SURVWDWH�DV�ZHOO�DV�LQ�YROXPH�FDOFXODWLRQV�RI�OLYHU�ZHUH�WRR�KLJK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�([SUHVVLRQ�,QIRUPDWLRQ�3RUWDO�&O�,,
&RPSDQ\�,QYLYR�&RUSRUDWLRQ����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+RVSLUD�0HG1HW�0HGLFDWLRQ�0DQDJHPHQW�6XLWH�VRIWZDUH��YHUVLRQ������/LVW�1XPEHUV�������������DQG
�������������LQ�FRPELQDWLRQ�ZLWK�WKH�6DSSKLUH3OXV�����[�LQIXVLRQ�SXPS�+RVSLUD�0HG1HW�0HGLFDWLRQ
0DQDJHPHQW�6XLWH�LV�LQWHQGHG�WR�IDFLOLWDWH�QHWZRUNHG�FRPPXQLFDWLRQ�EHWZHHQ�FRPSDWLEOH�FRPSXWHU
V\VWHPV�DQG�+RVSLWDO�LQIXVLRQ�SXPSV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
)UR]HQ�'LVSOD\�1XPHULFV�DQG�'LVDEOHG�0HQX�.H\V�DIWHU�H[WHQGHG�UXQ�WLPH��7KLV�FXVWRPHU�QRWLILFDWLRQ
ZDV�VHQW�$XJXVW�����������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QYLYR�&RUSRUDWLRQ��2UODQGR��)/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'/DE������&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5$3,'/DE������%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601����������������������
��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'/DE������&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5$3,'/DE������%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601���������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'/DE������&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5$3,'/DE������%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601����������������������
��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'/DE������&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�5$3,'/DE������%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601���������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'3RLQW�����&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�5$3,'3RLQW�����%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601����������������������
������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'3RLQW�����&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�5$3,'3RLQW�����%ORRG�*DV�$QDO\]HU�Q%LOL�6LHPHQV�0DWHULDO�1XPEHU��601������������
������������������������������������������������������������������������������������������
��������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'3RLQW�����&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�5$3,'3RLQW¢�����%ORRG�*DV�$QDO\]HU�6LHPHQV�0DWHULDO�1XPEHU��601��
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��������������������������������������������������������������������������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�IRU�WKH�ILUVW�DQG�RU�ODVW�QDPH�RI�RQH�SDWLHQW�WR�EH�SULQWHG�ZLWK�3DWLHQW�,'�DQG�UHVXOW
GDWD�IURP�D�GLIIHUHQW�SDWLHQW��HYHQ�WKRXJK�WKRVH�ILHOGV�KDYH�EHHQ�WXUQHG�2II�IRU�WKH�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+RVSLUD�0HG1HW��&O�,,
&RPSDQ\��+RVSLUD�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+RVSLUD�0HG1HW�0HGLFDWLRQ�0DQDJHPHQW�6XLWH�VRIWZDUH��YHUVLRQ������/LVW�1XPEHUV�������������DQG
�������������LQ�FRPELQDWLRQ�ZLWK�WKH�6DSSKLUH3OXV�����[�LQIXVLRQ�SXPS�+RVSLUD�0HG1HW�0HGLFDWLRQ
0DQDJHPHQW�6XLWH�LV�LQWHQGHG�WR�IDFLOLWDWH�QHWZRUNHG�FRPPXQLFDWLRQ�EHWZHHQ�FRPSDWLEOH�FRPSXWHU
V\VWHPV�DQG�+RVSLWDO�LQIXVLRQ�SXPSV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
+RVSLUD�0HG1HW�����VRIWZDUH��LQ�FRPELQDWLRQ�ZLWK�WKH�6DSSKLUH3OXV�����[�LQIXVLRQ�SXPS��PD\�UHVXOW�LQ
LQFRUUHFW�EROXV�DPRXQW�FDOFXODWLRQV�IRU�GUXJV�ZKRVH�FRQFHQWUDWLRQV�DUH�OLVWHG�LQ�0LOOLRQ�8QLWV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSLUD�,QF���/DNH�)RUHVW��,/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(QGXUD�05�0DVV�6SHFWURPHWHU�&O�,,
&RPSDQ\��7KHUPR�)LQQLJDQ�//&����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
(QGXUD�05�0DVV�6SHFWURPHWHU�X�XVLQJ�VRIWZDUH�YHUVLRQV�(QGXUD�0'�6RIWZDUH�����DQG�����63���,Q
YLWUR�GLDJQRVWLF�PHGLFDO�GHYLFH�XVHG�WR�LGHQWLI\�DQG�TXDQWLI\�LQRUJDQLF�DQG�RUJDQLF�FRPSRXQGV�LQ�WKH
KXPDQ�ERG\��&KHPLVWU\��,Q�YLWUR�GLDJQRVWLF�PHGLFDO�GHYLFH�XVHG�WR�LGHQWLI\�DQG�TXDQWLI\�LQRUJDQLF�DQG
RUJDQLF�FRPSRXQGV�LQ�WKH�KXPDQ�ERG\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUPR�)LVKHU�KDV�GHWHUPLQHG�WKDW�WKH�(QGXUD�0'�PDVV�VSHFWURPHWHU�LQVWUXPHQW�FRQWURO�VRIWZDUH
YHUVLRQV�����DQG�����63��KDYH�D�VRIWZDUH�GHIHFW�ZKLFK�DIIHFW�GDWD�DFFXUDF\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KHUPR�)LQQLJDQ�//&��6DQ�-RVH��&$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�LQFOXGLQJ�)/��1<�DQG�,QWHUQDWLRQDOO\�WR�-DSDQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

����������257+2�9,7526�&KHPLVWU\�3URGXFWV
&DOLEUDWRU��&O�,,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,,��S!
352'8&7�EU!��
7KH�9,7526¢�&KHPLVWU\�3URGXFWV�&DOLEUDWRU�.LW�����/RW������XVHG�LQ�FRQMXQFWLRQ�ZLWK��9,7526¢
&KHPLVWU\�3URGXFWV�+E$�F�5HDJHQW�.LW��*HQHUDWLRQ����*(1����DQG�$VVD\�'DWD�'LVN��$''���'DWD
5HOHDVH�9HUVLRQV��'59��������������������RU�������LV�XVHG�WR�FDOLEUDWH�WKH�9,7526�����)6�&KHPLVWU\
6\VWHP��9,7526������&KHPLVWU\�6\VWHP�DQG�WKH�9,7526������,QWHJUDWHG�6\VWHP�IRU�WKH
GHWHUPLQDWLRQ�RI�SHUFHQW�JO\FDWHG�KHPRJORELQ��+E$�F��LQ�KXPDQ�ZKROH�EORRG�
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KHUH�LV�DQ�LQFRUUHFW�YDOXH��GDWD�FDOLEUDWLRQ�PDWKHPDWLFV��RQ�$''V��7KLV�LQFRUUHFW�YDOXH�ZLOO�SUHYHQW�D
VXFFHVVIXO�FDOLEUDWLRQ�RI�WKH�DVVD\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�5DG6XLWH�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�5DG6XLWH�VRIWZDUH��5DGLRORJLFDO�LPDJH�SURFHVVLQJ�V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�5DG6XLWH�LV�XVHG�ZLWK�,3,'��,VVXHU�RI�3DWLHQW�,'��DV�D�SDUW�RI�WKH��3DWLHQW�,GHQWLILHU���LW�LV�SRVVLEOH
LQ�VRPH�FLUFXPVWDQFHV�WKDW�WKH�GHPRJUDSKLFV�RI�RQH�SDWLHQW�ZLOO�EH�DSSOLHG�WR�D�VWXG\�RU�VWXGLHV�IRU
DQRWKHU�SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV��S!
',675,%87,21�EU!
$/��0,��02��3$��71��DQG�7;���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�&DUGLR�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�&DUGLR�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��,PDJH
SURFHVVLQJ�V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�UHSRUW�FDQ�EH�FRQILUPHG�ZLWK�WKH�LQFRUUHFW�SDWLHQW�GHPRJUDSKLFV�UHVXOWLQJ�LQ�LW�EHLQJ�VDYHG�XQGHU�WKH
LQFRUUHFW�SDWLHQW�UHFRUG�LQ�WKH�(OHFWURQLF�0HGLFDO�5HFRUG��(05����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
����FXVWRPHUV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR��&2�DQG�2.��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(OHNWD�+H[D32'�HYR�57�6\VWHP��&O�,,
&RPSDQ\��(OHNWD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
+H[D32'�HYR�57�6\VWHP�3URGXFW�8VDJH��7KH�LQWHQGHG�XVH�RI�WKH�GHYLFH�LV�WKH�FRQWURO�RI�DFFXUDWH
SDWLHQW�SRVLWLRQLQJ�ZLWK�DVVLVWDQFH�RI�D��'�7UDFNLQJ�6\VWHP�LQ�D�UDGLRWKHUDS\�HQYLURQPHQW�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDOO\�XQUHFRJQL]HG�LQFRUUHFW�SRVLWLRQ�RI�WKH�WUHDWPHQW�FRXFK�LQ��'�ZRUNIORZ��L�H��WKH�+H[D32'�KDV
QRW�PRYHG�IXOO\�WR�WKH��'�SRVLWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�LQF���$WODQWD��*$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�LQ�WKH�VWDWHV�RI�/$��3$��:$��DQG�WKH�FRXQWULHV�RI��$XVWUDOLD��'HQPDUN��)UDQFH��,QGLD�
,WDO\��DQG�-DSDQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(OHNWD�0RQDFR�573�6\VWHP��&O�,,
&RPSDQ\��(OHNWD��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0RQDFR�573�6\VWHP�8VHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK�SUHVFULSWLRQV�IRU�H[WHUQDO�EHDP
UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,Q�D�VSHFLILF�ZRUNIORZ�ZKHUH�FRQWRXUV�DUH�HGLWHG��HQODUJHG��PRYHG��FRSLHG��HWF���DQG�WKHQ�WKH�FRQWRXU�LV
GHOHWHG�RQ�VRPH�VOLFHV�DQG�VDYHG�LQ�WKH�VDPH�VHVVLRQ��LW�LV�SRVVLEOH�WKDW�WKH�GHOHWHG�FRQWRXUV�DUH�VWLOO
SUHVHQW�ZKLFK�ZRXOG�QRW�EH�WKH�LQWHQW�RI�WKH�SODQQHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�LQF���$WODQWD��*$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�L&RQQHFW�(QWHUSULVH�$UFKLYH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�(QWHUSULVH�$UFKLYH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��L&RQQHFW
(QWHUSULVH�$UFKLYH�LV�LQWHQGHG�IRU�XVH�DV�D�YHQGRU�QHXWUDO�DUFKLYH�IRU�VWRUDJH�DQG�FRPPXQLFDWLRQV�RI
PHGLFDO�LPDJHV�DQG�GDWD�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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,QWHUYHQWLRQDO�5DGLRORJ\��,5��LPDJHV�DUH�VWRUHG�DV�-3(*�N�/RVVOHVV�LQ�0HUJH�(QWHUSULVH�$UFKLYH��($�
DQG�DUH�QRW�GLVSOD\LQJ�FRUUHFWO\�LQ�5DG6XLWH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�IRU�ERWK�SURGXFWV��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR��&2�DQG�2.��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�5DG6XLWH�VRIWZDUH�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5DG6XLWH�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��5DG6XLWH�SURYLGHV�D
PHDQV�WR�GLVWULEXWH��GLVSOD\��DQG�VWRUH�GLDJQRVWLF�TXDOLW\�PHGLFDO�LPDJHV�LQ�HOHFWURQLF�IRUPDW�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,QWHUYHQWLRQDO�5DGLRORJ\��,5��LPDJHV�DUH�VWRUHG�DV�-3(*�N�/RVVOHVV�LQ�0HUJH�(QWHUSULVH�$UFKLYH��($�
DQG�DUH�QRW�GLVSOD\LQJ�FRUUHFWO\�LQ�5DG6XLWH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�IRU�ERWK�SURGXFWV��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR��&2�DQG�2.��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1LGHN�63(&8/$5�0,&526&23(�&(0������&O
,,
&RPSDQ\��1LGHN�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!���
63(&8/$5�0,&526&23(�&(0������6RIWZDUH�YHUVLRQ������DQG�������2SWKDOPLF��7KH�1,'(.
6SHFXODU�0LFURVFRSH�&(0�����SURYLGHV�QRQ�FRQWDFW��KLJK�PDJQLILFDWLRQ�LPDJH�FDSWXUH�RI�HQGRWKHOLXP
HQDEOLQJ�REVHUYDWLRQ�RI�WKH�VL]H�DQG�VKDSH�RI�FHOOV��,QIRUPDWLRQ�VXFK�DV�WKH�QXPEHU�RI�HQGRWKHOLDO�FHOOV�
FHOO�GHQVLW\��DQG�FHOO�DUHD�LV�DQDO\]HG�WKURXJK�WKH�FDSWXUHG�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�YHUVLRQ������DQG������IRU�WKH�6SHFXODU�0LFURVFRSH�&(0�����LQFOXGHG�D�FKDQJH�RI�DQDO\VLV
UHVXOWV�IHDWXUH�WKDW�ZDV�QRW�UHYLHZHG�DQG�DSSURYHG�E\�WKH�)'$��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1LGHN�,QF���)UHPRQW��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$'9,$�&KHPLVWU\�;37��&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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$'9,$�&KHPLVWU\�;37��601�����������,9'������7KLV�LVVXH�DIIHFWV�RQO\�WKH�$'9,$�&KHPLVWU\
+HPRJORELQ�$�FB��$XWRPDWHG�3UHWUHDWPHQW��$�FB���UHVXOWV�ZKHQ�+E$�F�YDOXHV�DUH�UHSRUWHG�LQ
,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�&KHPLVWU\��,)&&��HTXLYDOHQW�XQLWV��+E$�F5���7KH�$'9,$�&KHPLVWU\
;37�6\VWHP�LV�DQ�DXWRPDWHG��FOLQLFDO�FKHPLVWU\�DQDO\]HU�WKDW�UXQV�WHVWV�RQ�VHUXP��SODVPD��XULQH��RU
FHUHEUDO�VSLQDO�IOXLG�LQ�UDQGRP�DFFHVV�DQG�EDWFK�PRGHV�DW�D�WKURXJKSXW�UDWH�RI�ERWK������SKRWRPHWULF
WHVWV�SHU�KRXU�DQG�����HOHFWURO\WH��,6(��WHVWV�SHU�KRXU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6LHPHQV�LGHQWLILHG�DQ�LVVXH�ZLWK�WKH�UDWLR�HTXDWLRQ�SURYLGHG�RQ�WKH�$'9,$�&KHPLVWU\�;37�6\VWHP
6RIWZDUH�7HVW�'HILQLWLRQ��7'HI��9HUVLRQ�����GLVNV��601�����������DQG������������7KLV�LVVXH�DIIHFWV
RQO\�WKH�$'9,$�&KHPLVWU\�+HPRJORELQ�$�FB��$XWRPDWHG�3UHWUHDWPHQW��$�FB���UHVXOWV�ZKHQ�+E$�F
YDOXHV�DUH�UHSRUWHG�LQ�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�&KHPLVWU\��,)&&��HTXLYDOHQW�XQLWV��+E$�F5��
7KH�UDWLR�HTXDWLRQ�XVHG�WR�FDOFXODWH�$'9,$�&KHPLVWU\�+HPRJORELQ�$�FB��$XWRPDWHG�3UHWUHDWPHQW
�$�FB���UHVXOWV�LQ�,)&&�XQLWV�FRQWDLQV�DQ�HUURU��7KH�HUURU�UHVXOWV�LQ�IDOVHO\�GHSUHVVHG�+E$�F5�UHVXOWV�
��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF�����XQLWV��)RUHLJQ������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(&HQWULFLW\�/DERUDWRU\�&RUH�/DE�6\VWHP�����
&O�,,
&RPSDQ\��*(�+HDOWKFDUH�,W�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWULFLW\�/DERUDWRU\�&RUH�/DE�6\VWHP�����7KH�&HQWULFLW\�/DERUDWRU\�6\VWHP�LV�LQWHQGHG�WR�EH�DQ
LQIRUPDWLRQ�V\VWHP�GHVLJQHG�WR�VXSSRUW�WKH�FOLQLFDO�DQG�DGPLQLVWUDWLYH�DFWLYLWLHV�DVVRFLDWHG�ZLWK�WKH
SURYLVLRQ�DQG�XWLOL]DWLRQ�RI�FOLQLFDO�ODERUDWRU\�VHUYLFHV�DQG�IDFLOLWLHV��H�J���WKH�VWRULQJ�DQG�GHOLYHULQJ�RI
DQDO\WLFDO�UHVXOWV��,W�LV�D�VSHFLDOO\�GHVLJQHG�GDWD�SURJUDP�DSSOLFDWLRQ��VRIWZDUH���ZKLFK�LV�VXSSOLHG�IRU
LQVWDOODWLRQ�LQ�H[LVWLQJ�PDLQIUDPH�RU�GHFHQWUDOL]HG�FRPSXWHUV�RU�D�FRPSXWHU�QHWZRUN��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�&HQWULFLW\�/DERUDWRU\�UHPRYHV�IUHH�WH[W�QRWHV�RQ�D�PDVWHU�SDQHO�ZKHQ�WKH�XVHU�GHOHWHV�WKH�VODYH
SDQHO��7KH�GHOHWLRQ�RI�D�VODYH�SDQHO�ZLOO��DXWR�VODVK��WKH�FRUUHVSRQGLQJ�WHVW��LWHP��UHVXOWV�RQ�WKH�PDVWHU
SDQHO��$GGLWLRQDOO\��WKH�GLVSOD\HG�DQG�+/��UHVXOWV�VKRZ�QHLWKHU�WKH�DSSURSULDWH�DEQRUPDO�IODJ�YDOXH�QRU
WKH�UHIHUHQFH�UDQJH�YDOXHV��ZKHQ�XVLQJ�ODUJHBQXP�J�!��WR�UHSRUW�QXPHULF�UHVXOWV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*H�+HDOWKFDUH�,7��%DUULQJWRQ��,/��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������7$1*2�,QILQLW\��&O�,,,
&RPSDQ\��%LR�5DG�/DERUDWRULHV��,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,,��S!
352'8&7�EU!���
7$1*2�,QILQLW\��FDWDORJ��������������6RIWZDUH�YHUVLRQ����
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�5HFDOO�1XPEHU�%���������S!
5($621�EU!
7$1*2�,QILQLW\�6\VWHP��ZLWK�D�GHIHFW�RU�JOLWFK�DOORZLQJ�DQ�LQFRUUHFW�PLFURSODWH�W\SH��ZDV�GLVWULEXWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LR�5DG�/DERUDWRULHV��,QF����5HGPRQG��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
&$��)/��*$��0$��0'��01��1&��1<��3$��7;��9$�DQG�:$�'&���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1RYD3$&6��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
1RYD3$&6�YHUVLRQV���������������DQG��������'LVWULEXWHG�E\�1RYDUDG�&RUSRUDWLRQ��3LFWXUH�DUFKLYLQJ�DQG
FRPPXQLFDWLRQ�V\VWHP��3$&6��3URGXFW�8VDJH�1RYD3$&6�LV�D�SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ
V\VWHP�VRIWZDUH�WKDW�UHWULHYHV��DUFKLYHV��GLVWULEXWHV��DQG�GLVSOD\V�LPDJHV�DQG�GDWD�IURP�DOO�FRPPRQ
PRGDOLWLHV��1RYD3$&6�XVHV�D�YDULHW\�RI�ZRUNVWDWLRQV��LQFOXGLQJ�D�7HFKQRORJLVW�:RUNVWDWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�IRU�5DG6XLWH�$9�YLHZHU�WR�VNLS�LPDJH�VOLFHV�ZKHQ�WKH�XVHU�SUHVVHV�SDJH�XS�RU�SDJH�GRZQ
ZKHQ�WKH�YLHZHU�GLVSOD\V�PXOWLSOH�YLHZSRUWV�DQG�WKH�XVHU�KDV�PRXVH�IRFXVHG�RQ�DQ\�YLHZSRUW�RWKHU
WKDQ�WKH�ILUVW�YLHZSRUW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RYDUDG�&RUSRUDWLRQ��$PHULFDQ�)RUN��87�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�5DG6XLWH�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
5DG6XLWH�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�IRU�5DG6XLWH�$9�YLHZHU�WR�VNLS�LPDJH�VOLFHV�ZKHQ�WKH�XVHU�SUHVVHV�SDJH�XS�RU�SDJH�GRZQ
ZKHQ�WKH�YLHZHU�GLVSOD\V�PXOWLSOH�YLHZSRUWV�DQG�WKH�XVHU�KDV�PRXVH�IRFXVHG�RQ�DQ\�YLHZSRUW�RWKHU
WKDQ�WKH�ILUVW�YLHZSRUW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�KDYH�WKH�DIIHFWHG�YHUVLRQ�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�$/��$=��&$��,/��0'��0$��0,��02��19��1-��1&��2+��3$��71��DQG�9$�
*RYHUQPHQW�GLVWULEXWLRQ�ZDV�PDGH�WR�2.��7KHUH�ZDV�QR�IRUHLJQ�PLOLWDU\�GLVWULEXWLRQ���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������&$5(6&$3(�9&����9LWDO�6LJQV�0RQLWRU�&O�,,
&RPSDQ\��,112.$6�0(',&$/�2<���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
&$5(6&$3(�9&����9LWDO�6LJQV�0RQLWRU��,QWHQGHG�WR�PRQLWRU�D�VLQJOH�SDWLHQW
V�YLWDO�VLJQV�DW�WKH�VLWH�RI
FDUH�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�HUURU�RQ�UHOHDVHG�VRIWZDUH�YHUVLRQV���������������)�DQG��������PD\�JLYH�ZURQJ�WLPH�GDWD�WR
PHDVXUHPHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,112.$6�0(',&$/�2<��.(03(/(���)LQODQG�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
$5��$=��)/��,1��/$��0$��0,��1&��1-��10��1<��2+��3$��71��:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�(GJH���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�(GJH�ZLWK�VRIWZDUH�YHUVLRQ�9$��$�63���0RGHO�����������FRPSXWHG�WRPRJUDSK\
[�UD\�V\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�DQ�LQWHUQDO�FRPPXQLFDWLRQ�HUURU�EHWZHHQ�WKH�ILUPZDUH�DQG�WKH�VRIWZDUH�RI�WKH�FRPSRQHQWV��WKH
SODQQHG�&7�VFDQ�H[HFXWHV�SURSHUO\��EXW�WKH�LQMHFWRU�LV�QRW�VWDUWHG��7KHUHIRUH��WKH�FRQWUDVW�DJHQW�LV�QRW
LQMHFWHG�DQG�WKH�GHVLUHG�H[DPLQDWLRQ�UHVXOW�LV�QRW�DFKLHYHG��7KLV�HUURU�RQO\�DIIHFWV�WKH�DXWRPDWLF�PRGH
RU�FRXSOHG�PRGH�DQG�GRHV�QRW�DIIHFW�WKH�PDQXDO�FRQWURO�RI�WKH�LQMHFWRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��V\VWHPV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR��0,��1<��&$��.<��1'��1(��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�)ODVK���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�)ODVK�ZLWK�VRIWZDUH�YHUVLRQ�9$��$�63���0RGHO�������������FRPSXWHG
WRPRJUDSK\�[�UD\�V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�DQ�LQWHUQDO�FRPPXQLFDWLRQ�HUURU�EHWZHHQ�WKH�ILUPZDUH�DQG�WKH�VRIWZDUH�RI�WKH�FRPSRQHQWV��WKH
SODQQHG�&7�VFDQ�H[HFXWHV�SURSHUO\��EXW�WKH�LQMHFWRU�LV�QRW�VWDUWHG��7KHUHIRUH��WKH�FRQWUDVW�DJHQW�LV�QRW
LQMHFWHG�DQG�WKH�GHVLUHG�H[DPLQDWLRQ�UHVXOW�LV�QRW�DFKLHYHG��7KLV�HUURU�RQO\�DIIHFWV�WKH�DXWRPDWLF�PRGH
RU�FRXSOHG�PRGH�DQG�GRHV�QRW�DIIHFW�WKH�PDQXDO�FRQWURO�RI�WKH�LQMHFWRU��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��V\VWHPV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR��0,��1<��&$��.<��1'��1(��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�$6���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�$6�ZLWK�VRIWZDUH�YHUVLRQ�9$��$�63���0RGHO�������������FRPSXWHG�WRPRJUDSK\
[�UD\�V\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�DQ�LQWHUQDO�FRPPXQLFDWLRQ�HUURU�EHWZHHQ�WKH�ILUPZDUH�DQG�WKH�VRIWZDUH�RI�WKH�FRPSRQHQWV��WKH
SODQQHG�&7�VFDQ�H[HFXWHV�SURSHUO\��EXW�WKH�LQMHFWRU�LV�QRW�VWDUWHG��7KHUHIRUH��WKH�FRQWUDVW�DJHQW�LV�QRW
LQMHFWHG�DQG�WKH�GHVLUHG�H[DPLQDWLRQ�UHVXOW�LV�QRW�DFKLHYHG��7KLV�HUURU�RQO\�DIIHFWV�WKH�DXWRPDWLF�PRGH
RU�FRXSOHG�PRGH�DQG�GRHV�QRW�DIIHFW�WKH�PDQXDO�FRQWURO�RI�WKH�LQMHFWRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR��0,��1<��&$��.<��1'��1(��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH����0RGHO���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH����0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV
LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV�,QJHQXLW\�&RUH�0RGHO���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH�0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG
WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD
WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH����3RZHU��0RGHO���������&O
,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�&7����3RZHU��0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV
LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�����0RGHO�QXPEHU��������
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�����0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR
SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD
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WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%ULOOLDQFH�&7�%LJ�%RUH�&7�0RGHO��������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�%LJ%RUH�5DGLRORJ\�&7�0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\
V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�&7�%LJ�%RUH�2QFRORJ\���&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�&7�%LJ�%RUH�2QFRORJ\��0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\
V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
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�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH����&7�0RGHO�QXPEHU�������
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH����&7�0RGHO�QXPEHU��������3URGXFW�8VDJH��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV
LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$IWHU�XSJUDGLQJ�WR�������VRIWZDUH�YHUVLRQ�YLD�)&2����������GXULQJ�UHFRQVWUXFWLRQ�RI�JDWHG�KHOLFDO
VFDQV��WKH�SODQQHG�DQDWRP\�FDQ�EH�FXW�RII�RQ�WKH�&7�LPDJHV��7KLV�LVVXH�FDQ�RFFXU�RQ�JDWHG�&7�KHOLFDO
UHFRQVWUXFWLRQ�WKDW�LV�QRW�SODQQHG�DW�LVR�FHQWHU��������,I�WKH�UHJLRQ�RI�LQWHUHVW�LV�QRW�YLVXDOL]HG�LQ�WKH
LPDJHV��D�&7�UHVFDQ�PD\�EH�SHUIRUPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�5$3,'3RLQW¢�����Y�����$����&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�5$3,'3RLQW¢�����Y�����$�6RIWZDUH�8SJUDGH�.LW��601�����������6RIWZDUH�9HUVLRQ����$�7KH
5$3,'3RLQW�����V\VWHP�LV�GHVLJQHG�IRU�SURIHVVLRQDO�XVH�LQ�D�SRLQW�RI�FDUH�RU�ODERUDWRU\�HQYLURQPHQW�
7KLV�V\VWHP�WHVWV�EORRG�JDVHV��HOHFWURO\WHV��PHWDEROLWHV��WRWDO�KHPRJORELQ��DQG�KHPRJORELQ�GHULYDWLYHV
LQ�DUWHULDO��YHQRXV��DQG�FDSLOODU\�ZKROH�EORRG�VDPSOHV��7KH�IROORZLQJ�SDUDPHWHUV�DUH�WHVWHG��S+��S&���
S����1D���.���&D����&O���JOXFRVH��ODFWDWH��W+E��)��+E��)&2+E��)0HW+E��)++E��Q%LOL�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RPH�Y������XSJUDGH�NLWV�LQFOXGH�D�GLDO\VDWH�PRGH�ZKLFK�QRW�FOHDUHG�DSSURYHG�IRU�VKLSPHQW�LQ�WKH
8QLWHG�6WDWHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKDUH�'LDJQRVWLFV�,QF���1RUZRRG��0$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6WU\NHU�����9�1HSWXQH���5RYHU���&O�,,
&RPSDQ\��6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
����9�1HSWXQH���5RYHU��0RGHO�1XPEHU��������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6WU\NHU�LQLWLDWHG�D�YROXQWDU\�UHFDOO�RI�WKH�����9�1HSWXQH���5RYHU�RQ�������������GXH�WR�D�SRWHQWLDO�IRU
WKH�GHYLFH�WR�H[SHULHQFH�V\VWHP�HUURUV�FDXVLQJ�WKH�GHYLFH�WR�VKXWGRZQ�LI�KLJK�OHYHOV�RI�HOHFWURPDJQHWLF
LQWHUIHUHQFH�DUH�SUHVHQW�LQ�WKH�RSHUDWLQJ�URRP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ��3RUDJH��0,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
'RPHVWLF�0,��&$��,'��,$�9$�'2'��1RQH�)RUHLJQ��1RQH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+RPH&KRLFH�DXWRPDWHG�SHULWRQHDO�GLDO\VLV��
&O�,,
&RPSDQ\��%D[WHU�+HDOWKFDUH�&RUS����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
���7KH�+RPH&KRLFH�DXWRPDWHG�SHULWRQHDO�GLDO\VLV�V\VWHP��'DWDSODWH�ORFDWHG�RQ�WKH�GHYLFH�LV�ODEHOHG�LQ
SDUW��%D[WHU�����7KH�+RPH&KRLFH�352�DXWRPDWHG�SHULWRQHDO�GLDO\VLV�V\VWHP��'DWDSODWH�ORFDWHG�RQ�WKH
GHYLFH�LV�ODEHOHG�LQ�SDUW��%D[WHU��7KH�+RPH&KRLFH�+RPH&KRLFH�3UR�$XWRPDWHG�3HUVRQDO�&\FOHU
SHULWRQHDO�GLDO\VLV�V\VWHP�LV�LQWHQGHG�IRU�DXWRPDWLF�FRQWURO�RI�GLDO\VDWH�VROXWLRQ�H[FKDQJH�LQ�WKH
WUHDWPHQW�RI�SHGLDWULF�DQG�DGXOW�UHQDO�IDLOXUH�SDWLHQWV�XQGHUJRLQJ�SHULWRQHDO�GLDO\VLV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,Q�V\VWHPV�ZLWK�YHUVLRQ������VRIWZDUH�,QLWLDO�'UDLQ�ORJLF��WKH�GHYLFH�ZLOO�DWWHPSW�WR�GUDLQ�WKH�SDWLHQW�WR
HPSW\�DW�WKH�EHJLQQLQJ�RI�WKHUDS\��LQLWLDO�GUDLQ���7KH�RSHUDWRU�FDQ�VWRS��EXW�FDQQRW�E\SDVV��WKH�DFWLYH
,QLWLDO�'UDLQ��7KLV�LV�WR�PLWLJDWH�DJDLQVW�8QLQWHQGHG�,QFUHDVHG�,QWUDSHULWRQHDO�9ROXPH��,,93���7KLV�FDQ
FDXVH�VHULRXV�SUREOHPV�LQ�SDWLHQWV�ZLWK�XQUHODWHG�D�FR�PRUELG�FRQGLWLRQ�RI�DVFLWHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUS����'HHUILHOG��,/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�FRPSOHWH���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���3URGXFW�&RGHV��&�����DQG��&����5��$SSUR[LPDWHO\��������XQLWV������3URGXFW�&RGHV��&����
DQG��&����5��$SSUR[LDPWHO\��������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������;DULR�����'LDJQRVWLF�8OWUDVRXQG�6\VWHP���&O
,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
;DULR�����'LDJQRVWLF�8OWUDVRXQG�6\VWHP��786�;�����;DULR�����'LDJQRVWLF�8OWUDVRXQG�6\VWHP�
786�;����
�5HFDOO�1XPEHU�=�����������S!
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5($621�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV��7$06��LV�UHFDOOLQJ�WKH�;DULR�'LDJQRVWLFV�8OWUDVRXQG�6\VWHP
EHFDXVH�LW�PD\�EHFRPH�KRW�EHFDXVH�RI�D�VRIWZDUH�HUURU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV���7XVWLQ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�8QLW\�=�'�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�8QLW\�=�'�VRIWZDUH��0HUJH�8QLW\�3$&6��IRUPHUO\�'5�6\VWHPV�3$&6��LV�D�PHGLFDO�LPDJH�DQG
LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP�WKDW�DOORZV�YLHZLQJ��VHOHFWLRQ��SURFHVVLQJ��SULQWLQJ�
WHOHFRPPXQLFDWLRQV���DQG�PHGLD�LQWHUFKDQJH�RI�PHGLFDO�LPDJHV�IURP�D�YDULHW\�RI�GLDJQRVWLF�LPDJLQJ
V\VWHPV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�VRIWZDUH�LV�XQDEOH�WR�DFFXUDWHO\�GHWHUPLQH�WKH�FDOFLXP�VFRUH�RI�VFDQV�ZLWK�D�VOLFH�WKLFNQHVV�QRW
HTXDO�WR���PP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��&$��3$��7;��DQG�07��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������L&RQQHFW�$FFHVV�XVHG�ZLWK�2UWKR�3$&6�VZ��
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�$FFHVV�XVHG�ZLWK�2UWKR�3$&6�VRIWZDUH�SURYLGHV�PHGLFDO�VSHFLDOLVWV�ZLWK�DFFHVV�WR�GLDJQRVWLF
TXDOLW\�LPDJHV��UHSRUWV��DQG�YDULRXV�W\SHV�RI�SDWLHQW�GDWD�RYHU�FRQYHQWLRQDO�7&3�,3��H�J���LQWHUQHW�
QHWZRUNV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6WXGLHV�WKDW�DUH�YLHZHG�LQ�L&RQQHFW�$FFHVV�WKDW�RULJLQDWH�RQ�0HUJH�3$&6���2UWKR�3$&6�PD\�QRW
GLVSOD\�WKH�FRUUHFW�FXUUHQW�SDWLHQW�GHPRJUDSKLFV�LI�WKHUH�KDV�EHHQ�D�3'(��3DWLHQW���6WXG\�'HPRJUDSKLF
(GLW��SHUIRUPHG�DIWHU�WKH�LPDJHV�ZHUH�LQJHVWHG�LQ�3$&6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�IRU�ERWK�SURGXFWV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�QDWLRQZLGH�DQG�WR�RQH�IRUHLJQ�PHGLFDO�IDFLOLW\�LQ�1HZ
=HDODQG��7KHUH�ZDV�QR�PLOLWDU\�RU�JRYHUQPHQW�GLVWULEXWLRQ���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������L&RQQHFW�$FFHVV�XVHG�ZLWK�0HUJH�3$&6�VZ��
&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
L&RQQHFW�$FFHVV�XVHG�ZLWK�0HUJH�3$&6�VRIWZDUH�SURYLGHV�PHGLFDO�VSHFLDOLVWV�ZLWK�DFFHVV�WR
GLDJQRVWLF�TXDOLW\�LPDJHV��UHSRUWV��DQG�YDULRXV�W\SHV�RI�SDWLHQW�GDWD�RYHU�FRQYHQWLRQDO�7&3�,3��H�J��
LQWHUQHW��QHWZRUNV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6WXGLHV�WKDW�DUH�YLHZHG�LQ�L&RQQHFW�$FFHVV�WKDW�RULJLQDWH�RQ�0HUJH�3$&6���2UWKR�3$&6�PD\�QRW
GLVSOD\�WKH�FRUUHFW�FXUUHQW�SDWLHQW�GHPRJUDSKLFV�LI�WKHUH�KDV�EHHQ�D�3'(��3DWLHQW���6WXG\�'HPRJUDSKLF
(GLW��SHUIRUPHG�DIWHU�WKH�LPDJHV�ZHUH�LQJHVWHG�LQ�3$&6��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�IRU�ERWK�SURGXFWV�S!
',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�QDWLRQZLGH�DQG�WR�RQH�IRUHLJQ�PHGLFDO�IDFLOLW\�LQ�1HZ
=HDODQG��7KHUH�ZDV�QR�PLOLWDU\�RU�JRYHUQPHQW�GLVWULEXWLRQ���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$%�6&,(;�475$3�����0'��&O�,,
&RPSDQ\��$%�6FLH[��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%�6&,(;�475$3�����0'�/&�06�06�6\VWHP�0DVV�6SHFWURPHWHU�IRU�,Q�9LWUR�'LDJQRVWLF�8VH�
,QVWUXPHQW�3DUW�1XPEHU��5()���������������0'�VHULHV�DQG�����0'�VHULHV��DUH�PDVV�VSHFWURPHWHUV
LQWHQGHG�WR�LGHQWLI\�LQRUJDQLF�RU�RUJDQLF�FRPSRXQGV��H�J���OHDG��PHUFXU\��DQG�GUXJV��LQ�KXPDQ
VSHFLPHQV�E\�LRQL]LQJ�WKH�FRPSRXQG�XQGHU�LQYHVWLJDWLRQ�DQG�VHSDUDWLQJ�WKH�UHVXOWLQJ�LRQV�E\�PHDQV�RI
DQ�HOHFWULFDO�DQG�PDJQHWLF�ILHOG�DFFRUGLQJ�WR�WKHLU�PDVV��,W�LV�LQWHQGHG�IRU�LQ�YLWUR�GLDJQRVWLF�SXUSRVHV�
)RU�LQ�YLWUR�GLDJQRVWLF�XVH��
��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0XOWL4XDQW�0'�VRIWZDUH�ZKHUH�XQGHU�FHUWDLQ�FRQGLWLRQV�D�XVHU�FDQ�EH�SUHVHQWHG�ZLWK�LQFRUUHFW
TXDQWLWDWLYH�UHVXOWV�ZKHQ�XVLQJ�WKH�6XP�0XOWLSOH�,RQV�IHDWXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$%�6FLH[��)UDPLQJKDP��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$%�6&,(;�7ULSOH�4XDG�����0'��&O�,,
&RPSDQ\��$%�6FLH[��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%�6&,(;�7ULSOH�4XDG�����0'�/&�06�06�6\VWHP��0DVV�6SHFWURPHWHU�IRU�,Q�9LWUR�'LDJQRVWLF�8VH�
,QVWUXPHQW�3DUW�1XPEHU��5()���������������0'�VHULHV�DQG�����0'�VHULHV�DUH�PDVV�VSHFWURPHWHUV
LQWHQGHG�WR�LGHQWLI\�LQRUJDQLF�RU�RUJDQLF�FRPSRXQGV��H�J���OHDG��PHUFXU\��DQG�GUXJV��LQ�KXPDQ
VSHFLPHQV�E\�LRQL]LQJ�WKH�FRPSRXQG�XQGHU�LQYHVWLJDWLRQ�DQG�VHSDUDWLQJ�WKH�UHVXOWLQJ�LRQV�E\�PHDQV�RI
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DQ�HOHFWULFDO�DQG�PDJQHWLF�ILHOG�DFFRUGLQJ�WR�WKHLU�PDVV��,W�LV�LQWHQGHG�IRU�LQ�YLWUR�GLDJQRVWLF�SXUSRVHV�
)RU�LQ�YLWUR�GLDJQRVWLF�XVH��
��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0XOWL4XDQW�0'�VRIWZDUH�ZKHUH�XQGHU�FHUWDLQ�FRQGLWLRQV�D�XVHU�FDQ�EH�SUHVHQWHG�ZLWK�LQFRUUHFW
TXDQWLWDWLYH�UHVXOWV�ZKHQ�XVLQJ�WKH�6XP�0XOWLSOH�,RQV�IHDWXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$%�6FLH[��)UDPLQJKDP��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$%�6&,(;�����0'�475$3��&O�,,
&RPSDQ\��$%�6FLH[��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%�6&,(;�����0'�475$3¢�/&�06�06�6\VWHP�0DVV�6SHFWURPHWHU�IRU�,Q�9LWUR�'LDJQRVWLF�8VH�
,QVWUXPHQW�3DUW�1XPEHU��5()���������������0'�VHULHV�DQG�����0'�VHULHV�DUH�PDVV�VSHFWURPHWHUV
LQWHQGHG�WR�LGHQWLI\�LQRUJDQLF�RU�RUJDQLF�FRPSRXQGV��H�J���OHDG��PHUFXU\��DQG�GUXJV��LQ�KXPDQ
VSHFLPHQV�E\�LRQL]LQJ�WKH�FRPSRXQG�XQGHU�LQYHVWLJDWLRQ�DQG�VHSDUDWLQJ�WKH�UHVXOWLQJ�LRQV�E\�PHDQV�RI
DQ�HOHFWULFDO�DQG�PDJQHWLF�ILHOG�DFFRUGLQJ�WR�WKHLU�PDVV��,W�LV�LQWHQGHG�IRU�LQ�YLWUR�GLDJQRVWLF�SXUSRVHV�
)RU�LQ�YLWUR�GLDJQRVWLF�XVH��
��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0XOWL4XDQW�0'�VRIWZDUH�ZKHUH�XQGHU�FHUWDLQ�FRQGLWLRQV�D�XVHU�FDQ�EH�SUHVHQWHG�ZLWK�LQFRUUHFW
TXDQWLWDWLYH�UHVXOWV�ZKHQ�XVLQJ�WKH�6XP�0XOWLSOH�,RQV�IHDWXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$%�6FLH[��)UDPLQJKDP��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$%�6FLH[�$3,�����0'��&O�,,
&RPSDQ\��$%�6FLH[��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%�6FLH[�$3,�����0'��/&�06�06�6\VWHP��,Q�9LWUR�'LDJQRVWLF�,QVWUXPHQW�3DUW�1XPEHU��5()��
������������0'�VHULHV�DQG�����0'�VHULHV�DUH�PDVV�VSHFWURPHWHUV�LQWHQGHG�WR�LGHQWLI\�LQRUJDQLF�RU
RUJDQLF�FRPSRXQGV��H�J���OHDG��PHUFXU\��DQG�GUXJV��LQ�KXPDQ�VSHFLPHQV�E\�LRQL]LQJ�WKH�FRPSRXQG
XQGHU�LQYHVWLJDWLRQ�DQG�VHSDUDWLQJ�WKH�UHVXOWLQJ�LRQV�E\�PHDQV�RI�DQ�HOHFWULFDO�DQG�PDJQHWLF�ILHOG
DFFRUGLQJ�WR�WKHLU�PDVV��,W�LV�LQWHQGHG�IRU�LQ�YLWUR�GLDJQRVWLF�SXUSRVHV��)RU�LQ�YLWUR�GLDJQRVWLF�XVH�
��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
0XOWL4XDQW�0'�VRIWZDUH�ZKHUH�XQGHU�FHUWDLQ�FRQGLWLRQV�D�XVHU�FDQ�EH�SUHVHQWHG�ZLWK�LQFRUUHFW
TXDQWLWDWLYH�UHVXOWV�ZKHQ�XVLQJ�WKH�6XP�0XOWLSOH�,RQV�IHDWXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$%�6FLH[��)UDPLQJKDP��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�&HQWULFLW\�3$&6�:RUNVWDWLRQ���&O�,,
&RPSDQ\��*H�+HDOWKFDUH�,W�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�&HQWULFLW\�3$&6�:RUNVWDWLRQ��YHUVLRQV�������[�WKURXJK�������[�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ
6\VWHP�8VHG�DV�D�SULPDU\�GLDJQRVWLF�DQG�DQDO\VLV�WRRO�IRU�GLDJQRVWLF�LPDJHV�E\�WUDLQHG�KHDOWKFDUH
SURIHVVLRQDOV��LQFOXGLQJ�UDGLRORJLVWV��SK\VLFLDQV��WHFKQRORJLVWV��FOLQLFLDQV�DQG�QXUVHV��$OVR�XVHG�DV�D
FOLQLFDO�UHYLHZ�ZRUNVWDWLRQ�WKURXJKRXW�WKH�KHDOWKFDUH�IDFLOLW\��7KH�ZRUNVWDWLRQ�LQWHUIDFH�SURYLGHV�WKH�XVHU
ZLWK�D�PHDQV�WR�GLVSOD\��PDQLSXODWH��DUFKLYH��SULQW�DQG�H[SRUW�LPDJHV�ZKHQ�FRQQHFWHG�ZLWK�WKH
&HQWULFLW\�3$&6�LQIUDVWUXFWXUH�
�5HFDOO�1XPEHU�=������������S!
5($621�EU!
:KLOH�PHUJLQJ�H[DPV�LQ�D�WHVW�LQVWDQFH��PHUJHV�FDUU\�IRUZDUG�LQ�WKH�SURGXFWLRQ�V\VWHP��ZKHQ�WKH
PLGGOH�WLHU�LV�FRQILJXUHG�WR�WKH�ZURQJ�,3�DGGUHVV�RI�WKH�&HQWULFLW\�([DP�0DQDJHU��:KHQ�D�FXUUHQW�DQG
KLVWRULFDO�H[DP�DUH�RSHQHG�DW�WKH�VDPH�WLPH��WKH�V\VWHP�DV\QFKURQRXVO\�WULHV�WR�DFFHVV�WKH�RSHUDWLRQ
VSHFLI\LQJ�KRZ�HDFK�LPDJH�VKRXOG�EH�JURXSHG��FDXVLQJ�UDQGRP�LPDJH�VHULHV�JURXSLQJ�HUURUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*H�+HDOWKFDUH�,7��%DUULQJWRQ��,/�5HFDOO�,QLWLDWLRQ�'DWH�������������&HQWHU�&ODVVLILFDWLRQ�'DWH�
�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������257+2�3UR9XH�$QDO\]HUV��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
257+2�3UR9XH�$QDO\]HUV��3URGXFW�&RGH�076��������8QLTXH�'HYLFH�,GHQWLILHU��*7,1�
��������������
��5HFDOO�1XPEHU��%���������S!
5($621�EU!
257+2�3UR9XH�$QDO\]HUV��ZLWK�VXERSWLPDO�UHIHUHQFH�LPDJHV�DQG�RU�%ULOOR�YDOXHV�RXWVLGH�RI
VSHFLILFDWLRQ��ZHUH�GLVWULEXWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���DQDO\]HUV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH����0RGHO�1R���������
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH�0RGHO�1R����������7R�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�LQ�Y������������������LQ�WKH�3KLOLSV�,QJHQXLW\�&7�SURGXFWV�WKDW�FRXOG�DIIHFW�WKH
SHUIRUPDQFH�RI�WKH�HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�3$&6�VRIWZDUH�LPDJLQJ��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��,QF���+DUWODQG��:,��,QWHQGHG�WR
FUHDWH�DQG�GLVSOD\�WZR�GLPHQVLRQDO�DQG�WKUHH�GLPHQVLRQDO�LPDJHV�RI�DQDWRP\�IURP�D�VHULHV�RI�GLJLWDOO\
DFTXLUHG�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:KHQ�PHDVXULQJ�D�OHVLRQ�RQ�DQ�XQPDJQLILHG�PDPPRJUDSK\�LPDJH�WKHQ�SHUIRUPLQJ�WKH�VDPH
PHDVXUHPHQW�RQ�DQ�LPDJH�PDJQLILHG�E\�WKH�+RORJLF�LPDJHU��GLIIHUHQW�LPDJH���WKH�PHDVXUHPHQWV�DUH
QRW�WKH�VDPH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�SRWHQWLDOO\�KDYH�WKH�DIIHFWHG�YHUVLRQV�S!
',675,%87,21�EU!
86$�DQG�$XVWUDOLD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�3$&6�VRIWZDUH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0HUJH�3$&6�VRIWZDUH��3URGXFW�ZDV�GLVWULEXWHG�XQGHU�WKH�$0,&$6�ODEHO��%ULJKWRQ��0$��EXW�ODEHOLQJ�ZDV
ODWHU�FKDQJHG�WR�0HUJH�+HDOWKFDUH��+DUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�SDWLHQW�QDPH�LQ�WKH�+DOR�WLWOH�EDU�DQG�WKH�WKXPEQDLOV�GR�QRW�PDWFK�WKH�QDPH�RQ�GLVSOD\HG
LPDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�KDYH�WKH�DIIHFWHG�YHUVLRQ�S!
',675,%87,21�EU!
7KH�VRIWZDUH�ZDV�GLVWULEXWHG�WR�PHGLFDO�IDFLOLWLHV�QDWLRQZLGH��*RYHUQPHQW�GLVWULEXWLRQ�ZDV�PDGH�WR�01�
)RUHLJQ�GLVWULEXWLRQ�ZDV�PDGH�WR�$XVWUDOLD�DQG�WR�WKH�8QLWHG�.LQJGRP��7KHUH�ZDV�QR�PLOLWDU\�GLVWULEXWLRQ
�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6LHPHQV�$UWLV���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�]HH��]HHJR��$UWLV�4��4�]HQ��VWDQG�DORQH�V\VWHP��VRIWZDUH�FRQWUROOHG�0RGHO�QXPEHUV�����������
����������������������������������������������������������������������������������������
$UWLV�]HH���]HHJR�DQG�4��4�]HQ�LV�D�IDPLO\�RI�GHGLFDWHG�DQJLRJUDSK\�V\VWHPV�GHYHORSHG�IRU�VLQJOH�DQG
ELSODQH�GLDJQRVWLF�LPDJLQJ�DQG�LQWHUYHQWLRQDO�SURFHGXUHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG
REHVH�SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG�ZLWK�WKH�$UWLV�]HH���]HHJR�DQG�4��4�]HQ�LQFOXGH
FDUGLDF�DQJLRJUDSK\��QHXUR�DQJLRJUDSK\��JHQHUDO�DQJLRJUDSK\��URWDWLRQDO�DQJLRJUDSK\��RSHUDWLQJ�URRP
DQJLRJUDSK\��PXOWLSXUSRVH�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV��$UWLV�]HH
��]HHJR�DQG�4��4�]HQ�FDQ�DOVR�VXSSRUW�WKH�DFTXLVLWLRQ�RI�SRVLWLRQ�WULJJHUHG�LPDJLQJ�IRU�VSDWLDO�GDWD
V\QWKHVLV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�DQ�HUURU�LQ�WKH����/LYH�'LVSOD\��LPDJH�UHSURGXFWLRQ�PD\�IDLO�LQ�WKH�H[DPLQDWLRQ�URRP�DQG�WKH
SRWHQWLDO�H[LVWV�IRU�WKH�ORVV�RI�LPDJHV�LPPHGLDWHO\�DIWHU�V\VWHP�VWDUWXS��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF���0DOYHUQ��3$��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6WUDWXV�&6�67$7���&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6WUDWXV�&6�67$7�)OXRURPHWULF�$QDO\]HU�PLFURSURF�HVVRU�FRQWUROOHG�LQVWUXPHQW�WKDW�PHDVXUHV�FHUWDLQ
DQDO\WHV�LQ�ERG\�IOXLGV�IRU�LQ�YLWUR�GLDJQRVWLF�XVH��$VVD\V�LQFOXGH�aK&*��&53��&.0%��F71,��'�'LPHU�
0\RJORELQ��DQG�S%13��601��������������������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW��ZKHUH�HLWKHU�DQ�$ERYH�$VVD\�5DQJH�RU�DQ�LQDFFXUDWH�YDOXH�FRXOG�SRWHQWLDOO\�EH
UHSRUWHG��LQ�WKH�6WUDWXV�&6�$FXWH�&DUH�'LDJQRVWLFV�6\VWHP�UHJDUGLQJ�7HVW3DN�FDOLEUDWLRQ�DQG�TXDOLW\
FRQWURO��4&��VWDWXV�ZKHQ�D�7HVW3DN�LV�GXH�WR�H[SLUH�ZLWKLQ����KRXUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF����1RUZRRG��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�0;����VOLFH�6.'��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0;����VOLFH�6.'�ZKROH�ERG\�FRPSXWHG�WRPRJUDSK\�;�UD\�V\VWHP��,PDJLQJ�GLDJQRVWLF�WRRO�



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�KDYH�EHHQ�IRXQG�LQ�0;����VOLFH�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ����������������
'XULQJ�WKH�ILOPLQJ�RSHUDWLRQ�RQ�0;���VOLFH�FRQVROH�VRIWZDUH��WKH�FOLSERDUG�XVHG�IRU�FRS\LQJ�DQG�SDVWLQJ
LPDJHV�LV�QRW�FOHDUHG�EHWZHHQ�SDWLHQWV��,I�WKH�RSHUDWRU�IDLOV�WR�FRS\�WKH�FXUUHQW�SDWLHQW�V�LPDJHV�EHIRUH
SDVWLQJ��D�SUHYLRXV�SDWLHQW�V�LPDJHV�PD\�EH�SUHVHQW�LQ�WKH�FOLSERDUG�DQG�EH�FRSLHG�RQWR�WKH�ILOP�RI�WKH
FXUUHQW�SDWLHQW�����'XULQJ�WKH�%ROXV�7UDFNLQJ�VFDQ��LI�WKH�$XWR�9RLFH�LQ�7UDFNHU�VFDQ�LV�HQDEOHG��WKH
7UDFNHU�VFDQ�ZLOO�EH�DERUWHG�XQH[SHFWHGO\�DQG�WKH�GLDJQRVWLF�VFDQ�DIWHU�WKH�WUDFNHU�VFDQ�QHHGV�WR�EH
PDQXDOO\�VWDUWHG�����,I�WKH�VFDQ�SURWRFRO�ZLWK�6$6��6SLUDO�$XWR�6WDUW��IXQFWLRQ�LV�VHOHFWHG�WR�SODQ�WKH
VFDQ��WKH�6$6�RSWLRQ�PD\�QRW�EH�GLVSOD\HG�RQ�WKH�&RQWUDVW�WDE�RI�WKH�VFDQ�SURWRFRO�SDUDPHWHU�DUHD�RU
WKH�6$6�RSWLRQ�LV�GLVSOD\HG�EXW�QRW�HQDEOHG�DV�SUH�FRQILJXUHG�LQ�WKH�SURWRFRO��7KLV�LVVXH�RQO\�RFFXUV�RQ
WKH�ILUVW�KHOLFDO�VFDQ�DIWHU�V\VWHP�VWDUWXS�WKDW�DSSOLHV�6$6�IXQFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�0;����VOLFH��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
0;����VOLFH�ZKROH�ERG\�FRPSXWHG�WRPRJUDSK\�;�UD\�V\VWHP��,PDJLQJ�GLDJQRVWLF�WRRO�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�KDYH�EHHQ�IRXQG�LQ�0;����VOLFH�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ����������������
'XULQJ�WKH�ILOPLQJ�RSHUDWLRQ�RQ�0;���VOLFH�FRQVROH�VRIWZDUH��WKH�FOLSERDUG�XVHG�IRU�FRS\LQJ�DQG�SDVWLQJ
LPDJHV�LV�QRW�FOHDUHG�EHWZHHQ�SDWLHQWV��,I�WKH�RSHUDWRU�IDLOV�WR�FRS\�WKH�FXUUHQW�SDWLHQW�V�LPDJHV�EHIRUH
SDVWLQJ��D�SUHYLRXV�SDWLHQW�V�LPDJHV�PD\�EH�SUHVHQW�LQ�WKH�FOLSERDUG�DQG�EH�FRSLHG�RQWR�WKH�ILOP�RI�WKH
FXUUHQW�SDWLHQW�����'XULQJ�WKH�%ROXV�7UDFNLQJ�VFDQ��LI�WKH�$XWR�9RLFH�LQ�7UDFNHU�VFDQ�LV�HQDEOHG��WKH
7UDFNHU�VFDQ�ZLOO�EH�DERUWHG�XQH[SHFWHGO\�DQG�WKH�GLDJQRVWLF�VFDQ�DIWHU�WKH�WUDFNHU�VFDQ�QHHGV�WR�EH
PDQXDOO\�VWDUWHG�����,I�WKH�VFDQ�SURWRFRO�ZLWK�6$6��6SLUDO�$XWR�6WDUW��IXQFWLRQ�LV�VHOHFWHG�WR�SODQ�WKH
VFDQ��WKH�6$6�RSWLRQ�PD\�QRW�EH�GLVSOD\HG�RQ�WKH�&RQWUDVW�WDE�RI�WKH�VFDQ�SURWRFRO�SDUDPHWHU�DUHD�RU
WKH�6$6�RSWLRQ�LV�GLVSOD\HG�EXW�QRW�HQDEOHG�DV�SUH�FRQILJXUHG�LQ�WKH�SURWRFRO��7KLV�LVVXH�RQO\�RFFXUV�RQ
WKH�ILUVW�KHOLFDO�VFDQ�DIWHU�V\VWHP�VWDUWXS�WKDW�DSSOLHV�6$6�IXQFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH�0RGHO�1R�����������&O
,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH�0RGHO�1R����������7R�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
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�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�LQ�VRIWZDUH�YHUVLRQV�Y������������������LQ�WKH�3KLOLSV�%ULOOLDQFH����DQG�,QJHQXLW\�&7
SURGXFWV�WKDW�FRXOG�DIIHFW�WKH�SHUIRUPDQFH�RI�WKH�HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�L&7�63�0RGHO�1R����������&O
,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�L&7�63�0RGHO�1R����������7R�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�IRXQG�LQ�Y�������������LQ�WKH�3KLOLSV�%ULOOLDQFH�L&7��L&7�63�SURGXFWV�WKDW�FRXOG�DIIHFW�WKH
SHUIRUPDQFH�RI�WKH�HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�L&7��0RGHO�1R���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�L&7��0RGHO�1R����������7R�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�LQ�YHUVLRQV�Y�������������LQ�WKH�3KLOLSV�%ULOOLDQFH�L&7��L&7�63�SURGXFWV�WKDW��FRXOG�DIIHFW
WKH�SHUIRUPDQFH�RI�WKH�HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV%ULOOLDQFH����&7�0RGHO���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH����&7�0RGHO���������7R�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�IRXQG�LQ�VRIWZDUH�YHUVLRQV�Y������������������LQ�WKH�3KLOLSV�%ULOOLDQFH����SURGXFWV�WKDW
FRXOG�DIIHFW�WKH�SHUIRUPDQFH�RI�WKH�HTXLSPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH���&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�;�UD\�V\VWHPV�LV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�FDXVLQJ�LQWHUPLWWHQWO\�VORZ�UHVSRQVH�RI�+RVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�&7�������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�&7����3RZHU�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�;�UD\�V\VWHPV�LV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�FDXVLQJ�LQWHUPLWWHQWO\�VORZ�UHVSRQVH�RI�+RVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�;�UD\�V\VWHPV�LV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�FDXVLQJ�LQWHUPLWWHQWO\�VORZ�UHVSRQVH�RI�+RVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%ULOOLDQFH�%LJ%RUH�2QFRORJ\�&RPSXWHG
7RPR����&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH�%LJ%RUH�2QFRORJ\�&RPSXWHG�7RPRJUDSK\��;�UD\�V\VWHPV�LV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�FDXVLQJ�LQWHUPLWWHQWO\�VORZ�UHVSRQVH�RI�+RVW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\��
�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!���
%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�FDXVLQJ�LQWHUPLWWHQWO\�VORZ�UHVSRQVH�RI�+RVW��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QWHOOL9XH�3DWLHQW�0RQLWRU����&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QWHOOL9XH�3DWLHQW�0RQLWRU�3URGXFW�8VDJH��7KH�PRQLWRUV�DUH�LQGLFDWHG�IRU�XVH�E\�KHDOWK�FDUH
SURIHVVLRQDOV�ZKHQHYHU�WKHUH�LV�D�QHHG�IRU�PRQLWRULQJ�WKH�SK\VLRORJLFDO�SDUDPHWHUV�RI�SDWLHQWV��7KH
PRQLWRUV�DUH�LQWHQGHG�WR�EH�XVHG�IRU�PRQLWRULQJ�DQG�UHFRUGLQJ�RI��DQG�WR�JHQHUDWH�DODUPV�IRU��PXOWLSOH
SK\VLRORJLFDO�SDUDPHWHUV�RI�DGXOWV��SHGLDWULFV��DQG�QHRQDWHV��7KH�PRQLWRUV�DUH�LQWHQGHG�IRU�XVH�E\
WUDLQHG�KHDOWKFDUH�SURIHVVLRQDOV�LQ�D�KRVSLWDO�HQYLURQPHQW�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,I�DQ�DIIHFWHG�3DWLHQW�0RQLWRU�KDV�EHHQ�SRZHUHG�RQ�FRQWLQXRXVO\�IRU�VHYHUDO�PRQWKV��DQ\�GLVSOD\HG
ZDYHIRUPV�ZLOO�FRQWDLQ�RXWGDWHG�GDWD�DQG�WKHUHIRUH�IDLO�WR�UHIOHFW�WKH�SDWLHQW�V�FXUUHQW�FRQGLWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�0$&+�$[L(0���&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0$&+�$[L(0�&UDQLDO�7UHRQ��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ
SODVWLF�ZLWK�D�ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ
DLG�IRU�SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH
6WHDOWK6WDWLRQ�6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\
PD\�EH�DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG�
RU�YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�0$&+�&UDQLDO�7UHRQ��
&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0$&+�&UDQLDO�7UHRQ��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK
D�ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU
SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ
6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH
DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU
YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�)XVLRQ�(17�$SSOLFDWLRQ
�&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
)XVLRQ�(17�$SSOLFDWLRQ��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF
ZLWK�D�ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU
SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ
6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH
DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU
YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

����������0HGWURQLF�1DYLJDWLRQ�6\QHUJ\�6SLQH���&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QHUJ\�6SLQH��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK�D
ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU
SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ
6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH
DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU
YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�6��0$&+�)UDPH/LQN��
&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6��0$&+�)UDPH/LQN��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK
D�ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU
SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ
6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH
DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU
YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\���7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ
SODVWLF�ZLWK�D�ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ
DLG�IRU�SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH
6WHDOWK6WDWLRQ�6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\
PD\�EH�DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG�
RU�YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�)UDPH/LQN���&O�,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
)UDPH/LQN��7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK�D�ODEHO�IRU
VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU�SUHFLVHO\
ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV
LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH�DSSURSULDWH��DQG
ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU�YHUWHEUD�FDQ�EH
LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG�ODQGPDUNV�RI�WKH
DQDWRP\���7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK�D�ODEHO�IRU
VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU�SUHFLVHO\
ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV
LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH�DSSURSULDWH��DQG
ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU�YHUWHEUD�FDQ�EH
LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG�ODQGPDUNV�RI�WKH
DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�1DYLJDWLRQ�6\QHUJ\�&UDQLDO�6����&O
,,
&RPSDQ\��0HGWURQLF�1DYLJDWLRQ��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QHUJ\�&UDQLDO�6���7KH�VRIWZDUH�DSSOLFDWLRQ�LV�VHQW�LQ�&'�IRUPDW�ZLWK�DQ�,)8��ZUDSSHG�LQ�SODVWLF�ZLWK�D
ODEHO�IRU�VKLSSLQJ�SXUSRVHV��3URGXFW�8VDJH��7KH�6WHDOWK6WDWLRQ�6\VWHP�LV�LQWHQGHG�DV�DQ�DLG�IRU
SUHFLVHO\�ORFDWLQJ�DQDWRPLFDO�VWUXFWXUHV�LQ�HLWKHU�RSHQ�RU�SHUFXWDQHRXV�SURFHGXUHV��7KH�6WHDOWK6WDWLRQ
6\VWHP�LV�LQGLFDWHG�IRU�DQ\�PHGLFDO�FRQGLWLRQ�LQ�ZKLFK�WKH�XVH�RI�VWHUHRWDFWLF�VXUJHU\�PD\�EH
DSSURSULDWH��DQG�ZKHUH�UHIHUHQFH�WR�D�ULJLG�DQDWRPLFDO�VWUXFWXUH�VXFK�DV�WKH�VNXOO��D�ORQJ�ERG��RU
YHUWHEUD�FDQ�EH�LGHQWLILHG�UHODWLYH�WR�D�&7�RU�05�EDVHG�PRGHO��IOXRURVFRS\�LPDJHV��RU�GLJLWL]HG
ODQGPDUNV�RI�WKH�DQDWRP\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
0HGWURQLF�1DYLJDWLRQ��,QF��DQQRXQFHV�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�WKH�0HGWURQLF�1DYLJDWLRQ
6WHDOWK6WDWLRQ�6RIWZDUH�DSSOLFDWLRQV�DIIHFWHG�E\�1HXURORJLFD�%RG\7RP�&HUH7RP�IORRU�EDVHG
VFDQQHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1DYLJDWLRQ��,QF����/RXLVYLOOH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%.�0HGLFDO�$S6�8OWUDVRXQG�6\VWHP�6FDQQHU�
�&O�,,
&RPSDQ\��%�.�0HGLFDO�$�6���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%.�0HGLFDO�$S6�8OWUDVRXQG�6\VWHP�6FDQQHU�EN�������0RGHO����EN�����ZLWK�VRIWZDUH�UHOHDVHV�������
������DQG��������7KH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�XOWUDVRXQG�LPDJLQJ�RU�IOXLG�IORZ�DQDO\VLV�RI�WKH
KXPDQ�ERG\��GDWD�SURFHVVLQJ�DQG�JXLGDQFH�RI�SXQFWXUH�DQG�ELRSV\��7KH�V\VWHP�SHUIRUPV�VLPSOH
JHRPHWULF�PHDVXUHPHQWV�DQG�FDOFXODWLRQV�LQ�WKH�IROORZLQJ�DUHDV��(PHUJHQF\�0HGLFLQH��$QHVWKHVLD�
06.��9DVFXODU��&DUGLRORJ\��2%�*<1
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,Q�WKH�V\VWHP��EN������VRIWZDUH�JHQHULF�YROXPH�PHDVXUHPHQW��+[:[/[O��IXQFWLRQ�WKH�XVHU�PD\�EH
XQDZDUH�RI�WKH�FDOFXODWLRQ�IDFWRU�����DQG�DVVXPH�WKH�JHQHULF�YROXPH�FDOFXODWLRQ�IDFWRU�LV�VLPLODU�WR�WKDW
RI�WKH�RWKHU��SURVWDWH��DGHQRPD��WHVWLV��NLGQH\��DQG�EODGGHU��YROXPH�FDOFXODWLRQ�IDFWRUV�SURYLGHG�LQ�WKH
VRIWZDUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%�.�0HGLFDO�$�6��+HUOHY��'HQPDUN�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�WR�7;��)/��DQG�0$��,QWHUQDWLRQDOO\�WR�$XVWUDOLD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�3$&6�����VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HUJH�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:LVFRQVLQ��0HUJH
3$&6�����LV�VRIWZDUH�LQWHQGHG�WR�FUHDWH�DQG�GLVSOD\�WZR�GLPHQVLRQDO�DQG�WKUHH�GLPHQVLRQDO�LPDJHV�RI
DQDWRP\�IURP�D�VHULHV�RI�GLJLWDOO\�DFTXLUHG�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�PLJUDWHG�VWXG\�WKDW�KDV�DQQRWDWLRQV�ZLOO�GLVSOD\�WKH�DQQRWDWLRQV��EXW�ZKHQ�D�SULRU�VWXG\�LV�ORDGHG�WKDW
VKRXOG�KDYH�DQQRWDWLRQV��WKH�VHFRQG�VWXG\�ZLOO�QRW�GLVSOD\�DQQRWDWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV��S!
',675,%87,21�EU!
86��1DWLRQZLGH��DQG�FRXQWULHV�RI��$XVWUDOLD��%HOJLXP��&DQDGD��-RUGDQ��1HZ�=HDODQG��DQG�WKH�8QLWHG
.LQJGRP���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�3$&6�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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0HUJH�3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+DUWODQG��:,��,QWHQGHG�WR
FUHDWH�DQG�GLVSOD\�WZR�GLPHQVLRQDO�DQG�WKUHH�GLPHQVLRQDO�LPDJHV�RI�DQDWRP\�IURP�D�VHULHV�RI�GLJLWDOO\
DFTXLUHG�LPDJHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6WXGLHV�FRPLQJ�RYHU�YLD�WHOPHG�ZHUH�PLVVLQJ�SDWLHQW
V�'2%��SURFHGXUH��DQG�UHIHUULQJ�SK\VLFLDQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����VLWHV��S!
',675,%87,21�EU!
86$��1HZ�=HDODQG��DQG�8QLWHG�.LQJGRP���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�+(02�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HUJH�+(02�VRIWZDUH
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�,QWHUQDWLRQDO�1RUPDOL]HG�5DWLR��,15��YDOXH�GLVSOD\HG�LQ�WKH�VWXG\�UHSRUW�GRHV�QRW�PDWFK�WKH�YDOXH
WKDW�LV�LPSRUWHG�RQ�WKH�SUH�SURFHGXUH�ODEV�VFUHHQ�IURP�+/��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$872&203��+LJK�6SHHG�&RPSRXQGHU���&O�,,
&RPSDQ\��7KH�0HWUL[�&RPSDQ\���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$872&203��+LJK�6SHHG�&RPSRXQGHU
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LVVXH�ZDV�LGHQWLILHG�DIWHU�D�UHGHVLJQ�RI�WKH�DXWR�FRPSRXQGLQJ�GHYLFH��7KH�FRPSRXQGHU�FDQQRW�PHHW
WKH�GHVLJQHG�DFFXUDF\�VSHFLILFDWLRQ�ZKHQ�GLVSHQVLQJ�LQWR�EDJV��$IWHU�UHYLHZLQJ�WKH�LQLWLDO�GHVLJQ�RI�WKH
GHYLFH��LW�ZDV�GHWHUPLQHG�WKH�GLVSHQVLQJ�YROXPH�YDOLGDWLRQ�ZDV�QRW�SURSHUO\�GRQH�DQG�QRQH�RI�WKH
FRPSRXQGHUV�RQ�WKH�PDUNHW�FDQ�PHHW�WKH�VWDWHG�VSHFLILFDWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KH�0HWUL[�&RPSDQ\�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������$872&203��;3�+LJK�6SHHG�&RPSRXQGHU���&O
,,
&RPSDQ\��7KH�0HWUL[�&RPSDQ\���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$872&203��;3�+LJK�6SHHG�&RPSRXQGHU�5()������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LVVXH�ZDV�LGHQWLILHG�DIWHU�D�UHGHVLJQ�RI�WKH�DXWR�FRPSRXQGLQJ�GHYLFH��7KH�FRPSRXQGHU�FDQQRW�PHHW
WKH�GHVLJQHG�DFFXUDF\�VSHFLILFDWLRQ�ZKHQ�GLVSHQVLQJ�LQWR�EDJV��$IWHU�UHYLHZLQJ�WKH�LQLWLDO�GHVLJQ�RI�WKH
GHYLFH��LW�ZDV�GHWHUPLQHG�WKH�GLVSHQVLQJ�YROXPH�YDOLGDWLRQ�ZDV�QRW�SURSHUO\�GRQH�DQG�QRQH�RI�WKH
FRPSRXQGHUV�RQ�WKH�PDUNHW�FDQ�PHHW�WKH�VWDWHG�VSHFLILFDWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KH�0HWUL[�&RPSDQ\�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$872&203��;36�+LJK�6SHHG�&RPSRXQGHU��
&O�,,
&RPSDQ\��7KH�0HWUL[�&RPSDQ\���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$872&203��;36�+LJK�6SHHG�&RPSRXQGHU�5()������
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LVVXH�ZDV�LGHQWLILHG�DIWHU�D�UHGHVLJQ�RI�WKH�DXWR�FRPSRXQGLQJ�GHYLFH��7KH�FRPSRXQGHU�FDQQRW�PHHW
WKH�GHVLJQHG�DFFXUDF\�VSHFLILFDWLRQ�ZKHQ�GLVSHQVLQJ�LQWR�EDJV��$IWHU�UHYLHZLQJ�WKH�LQLWLDO�GHVLJQ�RI�WKH
GHYLFH��LW�ZDV�GHWHUPLQHG�WKH�GLVSHQVLQJ�YROXPH�YDOLGDWLRQ�ZDV�QRW�SURSHUO\�GRQH�DQG�QRQH�RI�WKH
FRPSRXQGHUV�RQ�WKH�PDUNHW�FDQ�PHHW�WKH�VWDWHG�VSHFLILFDWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KH�0HWUL[�&RPSDQ\�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�,PDJHFDVW�3$&6�ZLWK�&HQWULFLW\�5,6�,&���&O
,,
&RPSDQ\��*H�+HDOWKFDUH�,W�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,PDJHFDVW�3$&6�ZLWK�&HQWULFLW\�5,6�,&�YHUVLRQV�SULRU�WR������8SGDWH�3DFNDJH����3URGXFW�8VDJH��LV�DQ
LPDJH�PDQDJHPHQW�V\VWHP�LQWHQGHG�WR�EH�XVHG�E\�WUDLQHG�SURIHVVLRQDOV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR
SK\VLFLDQV��QXUVHV�DQG�PHGLFDO�WHFKQLFLDQV��7KH�V\VWHP�LV�XVHG�ZLWK�JHQHUDO�SXUSRVH�FRPSXWLQJ
KDUGZDUH�WR�DFTXLUH��WUDQVPLW��SURFHVV�DQG�VWRUH�LPDJHV�DQG�GDWD�WKURXJKRXW�D�FOLQLFDO�HQYLURQPHQW�
'DWD�DQG�LPDJHV�DUH�DFTXLUHG�WKURXJK�',&20�FRPSOLDQW�LPDJLQJ�GHYLFHV�DQG�PRGDOLWLHV��/RVV\
FRPSUHVVHG�PDPPRJUDSKLF�LPDJHV�DQG�GLJLWL]HG�ILOP�VFUHHQ�LPDJHV�PXVW�QRW�EH�UHYLHZHG�IRU�SULPDU\
LPDJH�LQWHUSUHWDWLRQ��0DPPRJUDSKLF�LPDJHV�PD\�RQO\�EH�LQWHUSUHWHG�XVLQJ�DQ�)'$�DSSURYHG�PRQLWRU
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WKDW�RIIHUV�DW�OHDVW���0SL[HO�UHVROXWLRQ�DQG�PHHWV�RWKHU�WHFKQLFDO�VSHFLILFDWLRQV�UHYLHZHG�DQG�DFFHSWHG
E\�WKH�)'$��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�GHIHFW�ZDV�GLVFRYHUHG�WKDW�FDXVHV�LPDJHV�WR�EH�RXW�RI�FRQWH[W�ZLWK�FOLQLFDO�LQIRUPDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*H�+HDOWKFDUH�,7��%DUULQJWRQ��,/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(OHNWD�026$,4�2QFRORJ\�,QIRUPDWLRQ�6\VWHP��
&O�,,
&RPSDQ\��(OHNWD��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
026$,4�2QFRORJ\�,QIRUPDWLRQ�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�LV�SRVVLEOH�WKDW�D�FKDQJH�WR�DQ�2UGHU�6HW�ZLOO�QRW�EH�VDYHG�LQ�WKH�FXUUHQW�RSHQ�&DUH�3ODQ��7KLV�FDQ
UHVXOW�LQ�D�ZURQJ�FKHPR�GRVH�LQ�WKH�RUGHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD��,QF���$WODQWD��*$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUHVWUHDP�7RXFK�3ULPH���&O�,,
&RPSDQ\��&DUHVWUHDP�+HDOWK�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&DUHVWUHDP�7RXFK�3ULPH��&DWDORJ�1XPEHU����������DQG�&DUHVWUHDP�7RXFK�3ULPH�;(��&DWDORJ
1XPEHU�������������&RPPRQ�1DPH��7RXFK�8OWUDVRXQG�'LDJQRVWLF�XOWUDVRXQG�LPDJLQJ�RU�IOXLG�IORZ
DQDO\VLV�RI�WKH�KXPDQ�ERG\
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�VRIWZDUH�LVVXH�UHODWHG�WR�WKH�JHQHULF�YROXPH�PHDVXUHPHQW�IXQFWLRQDOLW\�FRXOG�UHVXOW�LQ�WKH�YROXPH�RI
WKH�VXEMHFW�DQDWRP\�EHLQJ�RYHUHVWLPDWHG��)RU�H[DPSOH��PHDVXUHPHQW�UHVXOWV�RI�WKH�DQDWRP\�PD\
DSSHDU�HQODUJHG�RU�GLVWHQGHG�ZKHQ�LW�DFWXDOO\�LV�QRW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUHVWUHDP�+HDOWK�,QF��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��*$��,$��DQG�7;��DQG�FRXQWU\�RI��,WDO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6\QJR�YLD��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�YLD��SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP�VRIWZDUH�FRQWUROOHG��,QWHQGHG�WR�EH�XVHG�IRU
YLHZLQJ��PDQLSXODWLRQ��FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,QFRUUHFW�YDOXHV�IRU�WKH�YROXPH�FDOFXODWLRQ��6RIWZDUH�XSGDWH�9%��%�YLD�8SGDWH�,QVWUXFWLRQV�6<�������3
WR�UHVROYH�VRIWZDUH�HUURUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5D\6WDWLRQ�WUHDWPHQW�SODQQLQJ�V\VWHPV���&O�,,
&RPSDQ\��5$<6($5&+�/$%25$725,(6�$%��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6WDWLRQ������5D\6WDWLRQ������5D\6WDWLRQ������5D\6WDWLRQ������5D\6WDWLRQ�����DQG�5D\6WDWLRQ������
5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP�����GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI
UDGLDWLRQ�WKHUDS\��SURYLGHV�WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�GRVH�GLVWULEXWLRQV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LVVXH�ZDV�IRXQG�ZLWK�WKH�HYDOXDWLRQ�RI�ELRORJLFDO�FOLQLFDO�JRDOV�LQ�5D\6WDWLRQ������5D\6WDWLRQ�����
5D\6WDWLRQ������5D\6WDWLRQ������5D\6WDWLRQ�����DQG�5D\6WDWLRQ����%LRORJLFDO�FOLQLFDO�JRDOV�IRU�DQ
DGDSWHG�SODQ�EDVHG�RQ�DQRWKHU�SODQQLQJ�&7�WKDQ�WKH�RULJLQDO�SODQQLQJ�&7�ZLOO�VKRZ�LQFRUUHFW�YDOXHV����
7R�WKH�EHVW�RI�WKH�ILUP
V�NQRZOHGJH��WKH�LVVXH�KDV�QRW�FDXVHG�DQ\�SDWLHQW�PLVWUHDWPHQW�RU�RWKHU
LQFLGHQWV��+RZHYHU��WKH�XVHU�PXVW�EH�DZDUH�RI�WKH�IROORZLQJ�LQIRUPDWLRQ�WR�DYRLG�LQFRUUHFW�SODQ
HYDOXDWLRQ�GXULQJ�WUHDWPHQW�SODQQLQJ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
&DOLIRUQLD��&RQQHFWLFXW��'HODZDUH��)ORULGD��+DZDLL��0DLQH��0LVVRXUL��1HZ�<RUN��2KLR��7H[DV�DQG
:DVKLQJWRQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0('5$'�05;SHULRQ�05�,QMHFWLRQ�6\VWHP��
&O�,,
&RPSDQ\��%D\HU�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$QJLRJUDSKLF�,QMHFWRU�DQG�6\ULQJH��0('5$'�05;SHULRQ�05�,QMHFWLRQ�6\VWHP��0('5$'�05;SHULRQ
6WHULOH�'LVSRVDEOH�05,�.LW�8VDJH��7KH�0('5$'�05;SHULRQ�05�,QMHFWLRQ�6\VWHP�LV�D�V\ULQJH�EDVHG
IOXLG�GHOLYHU\�V\VWHP�LQGLFDWHG�IRU�GHOLYHU\�RI�FRQWUDVW�PHGLD�DQG�VDOLQH�GXULQJ�05�DSSOLFDWLRQV��,W�LV
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LQWHQGHG�WR�EH�XVHG�IRU�WKH�VSHFLILF�SXUSRVH�RI�LQMHFWLQJ�LQWUDYHQRXV�05�FRQWUDVW�PHGLD�DQG�VDOLQH�LQWR
WKH�KXPDQ�YDVFXODU�V\VWHP�IRU�GLDJQRVWLF�VWXGLHV�LQ�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,��DSSOLFDWLRQV
ZLWK�05,�VFDQQHUV�WKDW�KDYH�D�PDJQHWLF�ILHOG�VWUHQJWK�EHWZHHQ�����DQG�����7HVOD��2QO\�WUDLQHG
KHDOWKFDUH�SURIHVVLRQDOV�DUH�LQWHQGHG�WR�RSHUDWH�WKLV�GHYLFH��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
%D\HU�+HDOWKFDUH�LV�LQLWLDWLQJ�WKLV�UHFDOO�GXH�WR�FRPSODLQWV�WKDW�ZHUH�UHFHLYHG�IURP�FXVWRPHU�VLWHV
GHVFULELQJ�D������HUURU�PHVVDJH�ZKHQ�WKH�LQMHFWRU�LV�XVHG�ZLWK�D��7�VFDQQHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D\HU�+HDOWKFDUH��,QGLDQROD�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\��86�'LVWULEXWLRQ�WR�1<�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�$PHULFD�0HGLFDO�6\VWHPV�$QJLR
:RUN6��&O�,,
&RPSDQ\��7RVKLED�$PHULFD�0HGLFDO�6\VWHPV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV�$QJLR�:RUN6WDWLRQ��;,')�$:6���Y������Y������DQG�9�����6\VWHP�
,1);�����9�%L�3ODQH�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XULQJ�D�SURFHGXUH�WKH�3HDN�6NLQ�'RVH��36'��YDOXH�ZDV�GLVSOD\HG�RQ�WKH�'76�ODUJHU�WKDQ�WKH�'76
H[SHFWHG�YDOXH��,W�ZDV�IRXQG�WKDW�WKH�VRIWZDUH�LQFRUUHFWO\�FDOFXODWHG�WKH�36'�YDOXH�ZKHQ�WKH�[�UD\
FRQGLWLRQ�RI�WKH�IURQWDO�SODQH�DQG�WKH�ODWHUDO�SODQH�DUH�WKH�VDPH��,W�LQFRUUHFWO\�XVHG�LQ�WKH�FDOFXODWLRQ�D
GRVH�YDOXH�IURP�D�SUHYLRXV�H[SRVXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFD�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���1&��1<��7;��*$��&$��$=��,/��)/�0$��02�DQG�'(��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7ULWRQ�,QIXVLRQ�3XPS���&O�,,
&RPSDQ\��:DON0HG�,QIXVLRQ�//&���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7ULWRQ�,QIXVLRQ�3XPS��PRGHO���������DQG�7ULWRQ�)3�,QIXVLRQ�3XPS��PRGHO��������7KH�SXPS��ZLWK
FXVKLRQLQJ�IRDP�LQVHUWV��LV�SDFNDJHG�LQ�D�VLQJOH�SXPS�ER[��)RXU�SXPS�ER[HV�DUH�SODFHG�LQ�DQ
RYHU�VKLSSHU�IRU�GLVWULEXWLRQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:DON0HG�,QIXVLRQ��//&�$QQRXQFHV�D�9ROXQWDU\�)LHOG�$FWLRQ�RI�WKH�7ULWRQ�,QIXVLRQ�3XPS��PRGHO
��������DQG�7ULWRQ�)3�,QIXVLRQ�3XPS��PRGHO���������'XH�WR�8QDSSURYHG�&KDQJHV�WR�WKH�6RIWZDUH
DQG�6SHFLILFDWLRQV�RI�WKH�7ULWRQ�,QIXVLRQ�3XPS��PRGHO���������DQG�8QDSSURYHG�&KDQJHV�WR�WKH
,QWHQGHG�8VH�RI�WKH�7ULWRQ�)3�,QIXVLRQ�3XPS��PRGHO����������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
:DON0HG�,QIXVLRQ��//&��(QJOHZRRG��&2�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�WR�$/��$=��&$��)/��,/��.6��0$��0'��06�1-��2+��3$��71��7;��87��DQG�:$��1R
IRUHLJQ�9$�JRYW�PLOLWDU\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$�&HQWDXU�;37����&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$¢�&HQWDXU�;37�V\VWHP�VRIWZDUH�YHUVLRQV�9�������%XQGOH���������601������������9�����
�%XQGOH����������601������������9�������%XQGOH����������601�����������DQG�9�����%XQGOH��������
601������������3URGXFW�8VDJH��7KLV�V\VWHP�LV�LQWHQGHG�IRU�SURIHVVLRQDO�XVH�LQ�D�ODERUDWRU\
HQYLURQPHQW�RQO\��7HVWV�SHUIRUPHG�XVLQJ�WKLV�V\VWHP�DUH�LQWHQGHG�IRU�LQ�YLWUR�GLDJQRVWLF�XVH��$V�ZLWK�DOO
GLDJQRVWLF�WHVWV��D�GHILQLWLYH�FOLQLFDO�GLDJQRVLV�VKRXOG�QRW�EH�EDVHG�RQ�WKH�UHVXOWV�RI�D�VLQJOH�WHVW��EXW
VKRXOG�RQO\�EH�PDGH�E\�WKH�SK\VLFLDQ�DIWHU�DOO�FOLQLFDO�DQG�ODERUDWRU\�ILQGLQJV�KDYH�EHHQ�HYDOXDWHG�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
(LJKW�����LVVXHV�ZHUH�LGHQWLILHG�ZKLFK�PD\�DIIHFW�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�V\VWHP�VRIWZDUH
YHUVLRQ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF����7DUU\WRZQ��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�7RWDO����GRPHVWLFDOO\�	�����LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9DULDQ$OLJQ�57�3OXV���&O�,,
&RPSDQ\��9DULDQ�0HGLFDO�6\VWHPV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
2SWLFDO�6XUIDFH�0RQLWRULQJ�6\VWHP^$OLJQ�57�3OXV`�7KLV�LV�XVHG�RQ�9DULDQ
V�7UXH%HDP�('*(�
5DGLRORJ\��7KH�$OLJQ57�3OXV�V\VWHP�LV�LQGLFDWHG�IRU�XVH�WR�SRVLWLRQ�DQG�PRQLWRU�SDWLHQWV�UHODWLYH�WR�WKH
SUHVFULEHG�WUHDWPHQW�LVRFHQWUH��DQG�WR�:LWKKROG�WKH�EHDP�DXWRPDWLFDOO\�GXULQJ�UDGLDWLRQ�GHOLYHU\��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
9DULDQ�0HGLFDO�6\VWHPV�KDV�UHFHLYHG�UHSRUWV�WKDW�XQLQWHQGHG�FKDQJHV�ZHUH�PDGH�WR�SODQQHG�FRXFK
SDUDPHWHUV��VSHFLILFDOO\�WKH�FRXFK�URWDWLRQ�SDUDPHWHU��GXULQJ�SDWLHQW�VHW�XS��7KLV�FDQ�RFFXU�ZKHQ�D
XVHU�VHWV�D�GLIIHUHQW�FRXFK�URWDWLRQ�IURP�WKH�SODQ�FRXFK�URWDWLRQ�ZKLOH�SHUIRUPLQJ�SDWLHQW�DOLJQPHQW�ZLWK
2SWLFDO�6XUIDFH�0RQLWRULQJ�6\VWHP�>2606@��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9DULDQ�0HGLFDO�6\VWHP��3DOR�$OWR��&$�V�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���$OLJQ57�3OXV�LQ�86����,QWHUQDWLRQDO��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������9DULDQ�2SWLFDO�6XUIDFH�0RQLWRULQJ�6\VWHP���&O
,,
&RPSDQ\��9DULDQ�0HGLFDO�6\VWHPV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
2SWLFDO�6XUIDFH�0RQLWRULQJ�6\VWHP^2606��9DULDQ�3ULYDWH�/DEHO`�7KLV�LV�XVHG�RQ�9DULDQ
V�7UXH%HDP
('*(��5DGLRORJ\��7KH�$OLJQ57�3OXV�V\VWHP�LV�LQGLFDWHG�IRU�XVH�WR�SRVLWLRQ�DQG�PRQLWRU�SDWLHQWV�UHODWLYH
WR�WKH�SUHVFULEHG�WUHDWPHQW�LVRFHQWUH��DQG�WR�:LWKKROG�WKH�EHDP�DXWRPDWLFDOO\�GXULQJ�UDGLDWLRQ�GHOLYHU\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
9DULDQ�0HGLFDO�6\VWHPV�KDV�UHFHLYHG�UHSRUWV�WKDW�XQLQWHQGHG�FKDQJHV�ZHUH�PDGH�WR�SODQQHG�FRXFK
SDUDPHWHUV��VSHFLILFDOO\�WKH�FRXFK�URWDWLRQ�SDUDPHWHU��GXULQJ�SDWLHQW�VHW�XS��7KLV�FDQ�RFFXU�ZKHQ�D
XVHU�VHWV�D�GLIIHUHQW�FRXFK�URWDWLRQ�IURP�WKH�SODQ�FRXFK�URWDWLRQ�ZKLOH�SHUIRUPLQJ�SDWLHQW�DOLJQPHQW�ZLWK
2SWLFDO�6XUIDFH�0RQLWRULQJ�6\VWHP�>2606@��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9DULDQ�0HGLFDO�6\VWHP��3DOR�$OWR��&$�V�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����2606�LQ�86�����2602���,QWHUQDWLRQDO���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1RYD3$&6�'LDJQRVWLF�9LHZHU���&O�,,
&RPSDQ\��1RYDUDG�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1RYD3$&6�YHUVLRQV����������������DQG������'LDJQRVWLF�9LHZHU��'LVWULEXWHG�E\�1RYDUDG�&RUSRUDWLRQ�
3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP��3$&6��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�IRU�LPDJHV�WR�EH�IOLSSHG�ZKLOH�VWUHDPLQJ��ZKLFK�FRXOG�LQFRUUHFWO\�GLVSOD\�LPDJH�RULHQWDWLRQ
PDUNHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RYDUDG�&RUSRUDWLRQ���$PHULFDQ�)RUN��87�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�LQWHUQDWLRQDOO\��1R�&DQDGLDQ�GLVWULEXWLRQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�2IILFH3$&6�VRIWZDUH���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HUJH�2IILFH3$&6�VRIWZDUH��7KH�ILUP�QDPH�RQ�WKH�ODEHO�LV�0HUJH�+HDOWKFDUH��+HDUWODQG��:,�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�GDWD�ORVV�RFFXUV�DV�D�UHVXOW�RI�SURGXFW�DUFKLYLQJ�QRW�ZRUNLQJ�SURSHUO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH��,QF��+DUWODQG��:,�RQ���������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���VLWHV�KDYH�DIIHFWHG�VRIWZDUH��S!
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',675,%87,21�EU!
'LVWULEXWLRQ�ZDV�PDGH�WR�PHGLFDO�IDFLOLWLHV�ORFDWHG�LQ�$/��$=��&$��&2��&7��)/�*$��,'��,/��.<��0$��02�
1(��1+��1-��1<��1&��2.��3$��6&��71��9$��DQG�:$��7KHUH�ZDV�QR�JRYHUQPHQW�PLOLWDU�\�IRUHLJQ
GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������257+2�HQ*HQ�/DERUDWRU\�$XWRPDWLRQ
6\VWHP��&O�,,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
HQ*HQ�/DERUDWRU\�$XWRPDWLRQ�6\VWHP��3URGXFW�&RGH�HQJHQ��6RIWZDUH�9HUVLRQV�HQ*HQ�6HOHFW�����DQG
$ERYH�DQG�HQ*HQ�&XVWRP�����DQG�$ERYH��,9'�
��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
I�WKH�XVHU�VHOHFWV�WKH�&RPPHQW�RU�,QWHUSUHWDWLRQ�RSWLRQ��LQ�WKH�HQ*(1��JVE�ILOH���DQG�WKH�QXPHULFDO
UHVXOWV�IDOO�EHWZHHQ�1HJDWLYH�DQG�5HDFWLYH��WKH�,0�LQFRUUHFWO\�GLVSOD\V�WKH�LQWHUSUHWLYH�WH[W�DV�%RUGHUOLQH
DQG�VHQGV�WKH�LQFRUUHFW�WH[W�WR�WKH�/,6��7KH�,)8�VWDWHV�WKH�LQWHUSUHWDWLRQ�WHUP�IRU�WKHVH�QXPHULFDO�UHVXOW
YDOXHV�LV�5HWHVW"�¢�7KH�GLIIHUHQFH�LQ�WHUPLQRORJ\�H[LVWV�IRU�86�0DUNHWV�RQO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�I�WKH�XVHU�VHOHFWV�WKH�&RPPHQW�RU�,QWHUSUHWDWLRQ�RSWLRQ��LQ�WKH�HQ*(1��JVE�ILOH���DQG�WKH
QXPHULFDO�UHVXOWV�IDOO�EHWZHHQ�1HJDWLYH�DQG�5HDFWLYH��WKH�,0�LQFRUUHFWO\�GLVSOD\V�WKH�LQWHUSUHWLYH�WH[W�DV
%RUGHUOLQH�DQG�VHQGV�WKH�LQFRUUHFW�WH[W�WR�WKH�/,6��7KH�,)8�VWDWHV�WKH�LQWHUSUHWDWLRQ�WHUP�IRU�WKHVH
QXPHULFDO�UHVXOW�YDOXHV�LV�5HWHVW"�¢�7KH�GLIIHUHQFH�LQ�WHUPLQRORJ\�H[LVWV�IRU�86�0DUNHWV�RQO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�&KHPLVWU\�3URGXFWV�&DOLEUDWRU�.LW�
&ODVV�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�&KHPLVWU\�3URGXFWV�&DOLEUDWRU�.LW�����5()�3URGXFW�&RGH�����������XVHG�LQ�FRQMXQFWLRQ�ZLWK
9,7526�&KHPLVWU\�3URGXFWV�G7,%&�5HDJHQW�*HQHUDWLRQ�����*(1������5()�����������DQG�$VVD\�'DWD
'LVN��$''���5()�3URGXFW�&RGH����������8QLTXH�'HYLFH�1R�������������������'DWD�5HOHDVH
9HUVLRQV��'59V�������WKURXJK������LQFOXVLYH��,9'�����2UWKR�&OLQLFDO�'LDJQRVWLFV�)RU�LQ�YLWUR�GLDJQRVWLF
XVH�RQO\��9,7526�&KHPLVWU\�3URGXFWV�&DOLEUDWRU�.LW����LV�XVHG�WR�FDOLEUDWH�WKH�9,7526�����)6
&KHPLVWU\�6\VWHP��WKH�9,7526������&KHPLVWU\�6\VWHP�DQG�WKH�9,7526������,QWHJUDWHG�6\VWHP�IRU
WKH�TXDQWLWDWLYH�PHDVXUHPHQW�RI�WRWDO�LURQ�ELQGLQJ�FDSDFLW\��7,%&��XVLQJ�9,7526�&KHPLVWU\�3URGXFWV
G7,%&�5HDJHQW��
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV�VWDUWHG�UHFHLYLQJ�FXVWRPHU�FRPSODLQWV�IRU�ELDVHG�UHVXOWV�ZKHQ�XVLQJ�9,7526
G7,%&�5HDJHQW�*(1����SURGXFW��2UWKR
�V�LQYHVWLJDWLRQ�FRQILUPHG�WKDW�LQFRUUHFW�FDOLEUDWLRQ�PDWKHPDWLFV
ZHUH�DVVLJQHG�WR�WKH�&DOLEUDWRU�.LW����/RWV������DQG������VXSSRUWLQJ�G7,%&�5HDJHQW�*(1���
SURGXFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86��������)RUHLJQ������S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF��0\&DUH/LQN��3DWLHQW�0RQLWRU��&O�,,
&RPSDQ\��0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HGWURQLF��0\&DUH/LQN��3DWLHQW�0RQLWRU��0RGHO��������5[�2QO\��7KH�0\&DUH/LQN�0RQLWRU��0RGHO
�������LV�D�UHPRWH�PRQLWRULQJ�V\VWHP�WKDW�LQWHUURJDWHV�LPSODQWHG�GHYLFHV�DQG�WUDQVPLWV�WKH�GDWD�WR�WKH
&DUH�/LQN�1HWZRUN�IRU�YLHZLQJ�E\�WKH�SK\VLFLDQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$5HFHQWO\��D�QHZ�VRIWZDUH�YHUVLRQ�ZDV�DXWRPDWLFDOO\�VHQW�WR�D�VXEVHW�RI�0RGHO�������0\&DUH/LQN
0RQLWRUV��$IWHU�UHOHDVH��0HGWURQLF�LGHQWLILHG�DQ�LVVXH�ZLWK�WKH�VRIWZDUH�WKDW�SUHYHQWV�LPSODQWHG�GHYLFH
GDWD�IURP�EHLQJ�DYDLODEOH�WR�FOLQLFLDQV�RQ�WKH�&DUH/LQN��1HWZRUN��:KLOH�WKH�WUDQVPLVVLRQ�DSSHDUV
VXFFHVVIXO�WR�WKH�SDWLHQW��WKH�WUDQVPLWWHG�GDWD��LQFOXGLQJ�&DUH$OHUWV��DUH�QRW�YLVLEOH�WR�WKH�FOLQLF��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH��0RXQGV�9LHZ��01�RQ������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������=<72�6HOHFW�DQG�=<72�(OLWH�VRIWZDUH�SURJUD��
&O�,,
&RPSDQ\��=<72�7HFKQRORJLHV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�=<72�6HOHFW�DQG�=<72�(OLWH�VRIWZDUH�SURJUDPV�DUH�XVHG�WR�UDQN�SDLUV�RI�JDOYDQLF�VNLQ�UHVSRQVH
PHDVXUHPHQWV�IURP�PRVW�FRKHUHQW��WKH�VHFRQG�VFDQ�LV�FORVHVW�LQ�WLPH�PHDVXUHPHQW�WR�WKH�EDVHOLQH
RULJLQDO�VFDQ��WR�OHDVW�FRKHUHQW��IXUWKHU�DZD\�IURP�WKH�EDVHOLQH��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
=<72�7HFKQRORJLHV�,QF��$QQRXQFHV�D�9ROXQWDU\�5HFDOO�RI�WKH�=<72�7RZHU�DQG�=<72�6HOHFW�DQG�(OLWH
6RIWZDUH�'XH�WR�&ODLPV�([FHHGLQJ�WKH�����N��&OHDUDQFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=<72�7HFKQRORJLHV�,QF��/LQGRQ��87�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO��S!
',675,%87,21�EU!
1DWLRQZLGH��&DQDGLDQ�DQG�RWKHU�IRUHLJQ�FRQVLJQHHV��1R�9$�JRYW�PLOLWDU\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������=<72�7RZHU���&O�,,
&RPSDQ\��=<72�7HFKQRORJLHV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�=<72�7RZHU�LV�WKH�LQSXW�GHYLFH�WR�SURJUDP�WKH�VRIWZDUH�ZLWK�YDULRXV�YLUWXDO�LWHPV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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=<72�7HFKQRORJLHV�,QF��$QQRXQFHV�D�9ROXQWDU\�5HFDOO�RI�WKH�=<72�7RZHU�DQG�=<72�6HOHFW�DQG�(OLWH
6RIWZDUH�'XH�WR�&ODLPV�([FHHGLQJ�WKH�����N��&OHDUDQFH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
=<72�7HFKQRORJLHV�,QF��/LQGRQ��87�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����WRWDO��S!
',675,%87,21�EU!
1DWLRQZLGH��&DQDGLDQ�DQG�RWKHU�IRUHLJQ�FRQVLJQHHV��1R�9$�JRYW�PLOLWDU\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QJHQXLW\�&RUH���������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!���
,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP�3URGXFW�8VDJH��7KH�,QJHQXLW\�&RUH����
VFDQQHU�LV�D�ZKROH�ERG\�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV���
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3KLOLSV�+HDOWKFDUH�UHFHLYHG�UHSRUWV�IURP�WKH�ILHOG�WKDW�FHUWDLQ�,QJHQXLW\�&RUH�����V\VWHPV�UXQQLQJ
VRIWZDUH�YHUVLRQ�������H[KLELWHG�LQWHUPLWWHQW�VZLUO�OLNH�ULQJ�DUWLIDFWV�WKDW�PD\�DSSHDU�RQ�UHFRQVWUXFWHG
LPDJHV��$�SDWLHQW�UHVFDQ�PD\�EH�UHTXLUHG�LI�WKH�LPDJHV�FDQQRW�EH�XVHG�IRU�LQWHUSUHWDWLRQ�GXH�WR�WKH
VZLUO�OLNH�DUWLIDFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�&$��)/��,'��.6��0,��1<�2+�7;�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QJHQXLW\�&RUH����&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!��
3URGXFW�8VDJH��7KH�,QJHQXLW\�&RUH�VFDQQHU�LV�D�ZKROH�ERG\�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\
WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3KLOLSV�+HDOWKFDUH�UHFHLYHG�UHSRUWV�IURP�WKH�ILHOG�WKDW�FHUWDLQ�,QJHQXLW\�&RUH�V\VWHPV�UXQQLQJ�VRIWZDUH
YHUVLRQ�������H[KLELWHG�LQWHUPLWWHQW�VZLUO�OLNH�ULQJ�DUWLIDFWV�WKDW�PD\�DSSHDU�RQ�UHFRQVWUXFWHG�LPDJHV��$
SDWLHQW�UHVFDQ�PD\�EH�UHTXLUHG�LI�WKH�LPDJHV�FDQQRW�EH�XVHG�IRU�LQWHUSUHWDWLRQ�GXH�WR�WKH�VZLUO�OLNH
DUWLIDFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�&$��)/��,'��.6��0,��1<�2+�7;�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW���������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP�3URGXFW�8VDJH��7KH�%ULOOLDQFH�&7����VFDQQHU�LV�D
ZKROH�ERG\�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3KLOLSV�+HDOWKFDUH�UHFHLYHG�UHSRUWV�IURP�WKH�ILHOG�WKDW�FHUWDLQ�%ULOOLDQFH����V\VWHPV�UXQQLQJ�VRIWZDUH
YHUVLRQ�������H[KLELWHG�LQWHUPLWWHQW�VZLUO�OLNH�ULQJ�DUWLIDFWV�WKDW�PD\�DSSHDU�RQ�UHFRQVWUXFWHG�LPDJHV��$
SDWLHQW�UHVFDQ�PD\�EH�UHTXLUHG�LI�WKH�LPDJHV�FDQQRW�EH�XVHG�IRU�LQWHUSUHWDWLRQ�GXH�WR�WKH�VZLUO�OLNH
DUWLIDFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�&$��)/��,'��.6��0,��1<�2+�7;�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6<1*2�%UHDVW�&DUH���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6<1*2�%UHDVW�&DUH��YLVXDOL]DWLRQ�DQG�LPDJH�HQKDQFHPHQW�WRROV�WR�DLG�UDGLRORJLVW�LQ�WKH�UHYLHZ�RI
GLJLWDO�0DPPRJUDSK\�LPDJHV�DQG�WRPRV\QWKHVLV�GDWDVHWV��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV��6LHPHQV�LV�YROXQWDULO\�LQLWLDWLQJ�D�UHFDOO�DIWHU�WKH\�EHFDPH�DZDUH�RI�WKH�IROORZLQJ
V\VWHP�EHKDYLRU�����$W�WLPHV��WKH�YLHZ�DQG�ODWHUDOLW\�PDUNHU�LV�RYHUODLG�E\�SDWLHQW�GHPRJUDSKLF
LQIRUPDWLRQ��WKXV�EHFRPLQJ�GLIILFXOW�WR�UHDG�����7KH�IDFLOLW\�QDPH�DQG�DGGUHVV�DUH�QRW�VKRZQ�SHU�GHIDXOW
�LQ�WKH�FXUUHQW�VRIWZDUH�YHUVLRQV�WKLV�LQIRUPDWLRQ�LV�GLVSOD\HG�RQO\�ZKHQ�WKH�UHDGHU�FKRRVHV�DQ
DSSURSULDWH�LPDJH�WH[W�GLVSOD\�PRGH����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR��&$�1<�7;�2+�&2�1<��7;�&$�1(�1-�7;�)/��,/�7;�02�&$�3$�)/��1-�02�1'��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6\QJR�SOD]D���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D��3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP��3$&6���0RGHO�1XPEHUV������������
�������������������
�5HFDOO�1XPEHU=�����������S!
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5($621�EU!
6RIWZDUH�HUURU�LQ�SUHYLRXV�VRIWZDUH�YHUVLRQV�LQ�ZKLFK�WZR�UHIHUHQFHV�IRU�WKH�VDPH�LPDJH�PD\�H[LVW�LQ
WKH�GDWDEDVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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���������$ODULV�6\VWHP�3&�8QLW�0RGHO��������&O�,,
&RPSDQ\��&DUH)XVLRQ�����,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ODULV�6\VWHP�3&�8QLW�0RGHO������ZLWK�VRIWZDUH�YHUVLRQV������DQG�������&HQWUDO�SURJUDPPLQJ�
PRQLWRULQJ�DQG�SRZHU�VXSSO\�FRPSRQHQW�IRU�WKH�$ODULV�6\VWHP�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$�SDWLHQW�ZHLJKW�FDQ�EH�SRSXODWHG�LQFRUUHFWO\�XQGHU�FHUWDLQ�FRQGLWLRQV�ZKHQ�XVLQJ�WKH�5(6725(
IHDWXUH�WR�UHVWRUH�LQIXVLRQV�UXQQLQJ�RQ�WKH�$ODULV�/93�PRGXOH�PRGHO������DQG�WKH�$ODULV�6\ULQJH
PRGXOH�PRGHO�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD��S!
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����������6LHPHQV�%LRJUDSK����7UXH3RLQW��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%LRJUDSK����7UXH3RLQW��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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8SJUDGH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
6<6�,9.��%LR�P&7�;��5�!�5�8SJUDGH��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK
7UXH3RLQW�V\VWHPV�DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ
7RPRJUDSK\��3(7��VFDQQHUV�WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG
DQDWRPLF�LQIRUPDWLRQ���
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
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1DWLRQZLGH��S!
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&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
6<6�,9.��%LR�P&7�6������5�!�5�8SJUDGH��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK
7UXH3RLQW�V\VWHPV�DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ
7RPRJUDSK\��3(7��VFDQQHUV�WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG
DQDWRPLF�LQIRUPDWLRQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV%LRJUDSK�P&7�;��5��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%LRJUDSK�P&7�;��5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ��
�5HFDOO�1XPEHU=�����������S!
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5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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352'8&7�EU!
%LRJUDSK�P&7�6������5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV
DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV
WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV%LRJUDSK�P&7�6������5��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%LRJUDSK�P&7�6������5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV
DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV
WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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����������6LHPHQV%LRJUDSK�P&7�6������5��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%LRJUDSK�P&7�6������5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV
DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV
WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%LRJUDSK�P&7�6������5��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%LRJUDSK�P&7�6������5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV
DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV
WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
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����������6LHPHQV%,2*5$3+�P&7�6������5��&O�,,
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'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!
%,2*5$3+�P&7�6������5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW
V\VWHPV�DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7�
VFDQQHUV�WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����������6LHPHQV�%,2*5$3+�P&7�6��������5��&O�,,
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V\VWHPV�DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7�
VFDQQHUV�WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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1DWLRQZLGH��S!
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5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%,2*5$3+�����5�WR�����5�8SJUDGH�
�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%,2*5$3+�����5�WR�����5�8SJUDGH��0DWHULDO�1XPEHU����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW
V\VWHPV�DUH�FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7�
VFDQQHUV�WKDW�SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLW�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6LHPHQV�%,2*5$3+����7UXH3RLQW���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%,2*5$3+����7UXH3RLQW��0DWHULDO�1XPEHU����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%,2*5$3+������&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%,2*5$3+��������5LQJ��0DWHULDO�1XPEHU����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%LRJUDSK����7UXH3RLQW�79����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%LRJUDSK����7UXH3RLQW�79��0DWHULDO�1XPEHU����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�%LRJUDSK�P&7�;��5���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%LRJUDSK�P&7�;��5��0$7(5,$/�180%(5����������7KH�6LHPHQV�%LRJUDSK�7UXH3RLQW�V\VWHPV�DUH
FRPELQHG�;�5D\�&RPSXWHG�7RPRJUDSK\��&7��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW
SURYLGH�UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV��0ROHFXODU�,PDJLQJ�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�IRU�XQH[SHFWHG�689
YDOXHV�LI�D�QRQ�6LHPHQV�SKDQWRP�LV�XVHG�IRU�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��.QR[YLOOH��71�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)XMLILOP�6\QDSVH�3$&6���&O�,,
&RPSDQ\��)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
)XMLILOP�6\QDSVH�3$&6�VRIWZDUH�YHUVLRQ����������)XMLILOP�6\QDSVH�3$&6�VRIWZDUH�YHUVLRQ���������
)XMLILOP�6\QDSVH�3$&6�VRIWZDUH�YHUVLRQ����������)XMLILOP�6\QDSVH�3$&6�VRIWZDUH�YHUVLRQ���������DQG
)XMLILOP�6\QDSVH�3$&6�VRIWZDUH�YHUVLRQ���������)8-,),/0�6\QDSVH�:RUNVWDWLRQ�6RIWZDUH��D�3LFWXUH
$UFKLYLQJ�$QG�&RPPXQLFDWLRQV�6\VWHP��LV�LQWHQGHG�WR�VHUYH�DV�WKH�SULPDU\�XVHU�LQWHUIDFH�IRU�WKH
SURFHVVLQJ�RI�PHGLFDO�LPDJHV�IRU�SUHVHQWDWLRQ�RQ�GLVSOD\V�DSSURSULDWH�WR�WKH�PHGLFDO�WDVN�EHLQJ
SHUIRUPHG��$OVR�LQWHQGHG�IRU�LQVWDOODWLRQ�RQ�DQ�RII�WKH�VKHOI�3&�QHWZRUNHG�ZLWK�)XML�6\QDSVH�3$&6�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6\QDSVH�FDQQRW�GLVSOD\�LPDJH�ILOHV��',&20�65�ILOHV��DQG�RU�$QQRWDWLRQ�ILOHV��7KH��,PDJH�1RW�/RDGHG�
PHVVDJH�GLVSOD\V�LQVWHDG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF��6WDPIRUG��&7�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��&$��)/��.6��1(��1<��DQG�3$��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������/HLFD�&\WR9LVLRQ�,PDJH�$QDO\VLV�DQG�&DSWXUH
�&O�,,
&RPSDQ\��/HLFD�%LRV\VWHPV�5LFKPRQG�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&\WR9LVLRQ�,PDJH�$QDO\VLV�DQG�&DSWXUH�6\VWHP��DQ�DXWRPDWHG�FHOO�ORFDWLQJ�GHYLFH��7KH�&\WRYLVLRQ�LV�D
UDSLG�PHWDSKDVH�ILQGHU��LPDJH�DFTXLVLWLRQ�DQG�FRPSXWHU�DLGHG�FKURPRVRPH�DQDO\VLV�V\VWHP�ZKLFK
DVVLVWV�WKH�RSHUDWRU�LQ�YLHZLQJ�FKURPRVRPHV�DQG�ORRNLQJ�IRU�FHOOXODU�DQRPDOLHV��&\WR9LVLRQ�HQDEOHV�D
TXDOLILHG�&\WRJHQHWLFLVW�WR�UDSLGO\�DQG�DFFXUDWHO\�DQDO\]H�WKH�FKURPRVRPH�EDQGLQJ�SDWWHUQ�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6\VWHPV�KDYH�DQ�LPSURSHUO\�DFWLYDWHG�:LQGRZV���26��HYHQ�WKRXJK�D�YDOLG�:LQGRZV���OLFHQVH�ZDV
DVVRFLDWHG�ZLWK�HDFK�PDQXIDFWXUHG�V\VWHP��7KH�V\VWHP�DSSHDUV�WR�EH�XQOLFHQVHG��7KHVH�V\VWHPV
FDQQRW�EH�UH�DFWLYDWHG�XVLQJ�VWDQGDUG�:LQGRZV�OLFHQVLQJ�SURFHGXUHV�DQG�DUH�UHTXLULQJ�FKHFNV�RI�HDFK
SRWHQWLDOO\�DIIHFWHG�V\VWHP�WR�FRQILUP�:LQGRZV���26�LV�SURSHUO\�DFWLYDWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
/HLFD�%LRV\VWHPV�5LFKPRQG�,QF��5LFKPRQG��,/��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������/HLFD�%LRV\VWHPV�$ULRO���&O�,,
&RPSDQ\��/HLFD�%LRV\VWHPV�5LFKPRQG�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ULRO�LV�DQ�DXWRPDWHG�VFDQQLQJ�PLFURVFRSH�DQG�LPDJH�DQDO\VLV�V\VWHP��,W�LV�LQWHQGHG�IRU�LQ�YLWUR
GLDJQRVWLF�XVH�DV�DQ�DLG�WR�WKH�SDWKRORJLVW�LQ�WKH�GHWHFWLRQ��FODVVLILFDWLRQ��DQG�FRXQWLQJ�RI�FHOOV�RI
LQWHUHVW�EDVHG�RQ�SDUWLFXODU�FRORU��LQWHQVLW\��VL]H��SDWWHUQ��DQG�VKDSH��7KLV�SDUWLFXODU�$ULRO�VRIWZDUH
DSSOLFDWLRQ�LV�LQWHQGHG�WR�PHDVXUH��FRXQW��DQG�TXDQWLWDWH�WKH�SHUFHQWDJH�DQG�LQWHQVLW\�RI�SRVLWLYHO\
VWDLQHG�QXFOHL�LQ�IRUPDOLQ�IL[HG�SDUDIILQ�HPEHGGHG�WLVVXH�VSHFLPHQV�LPPXQRKLVWRFKHPLFDOO\�VWDLQHG�IRU
(VWURJHQV�5HFHSWRUV�RU�3URJHVWHURQH�5HFHSWRUV��(5�35���(5�35�UHVXOWV�DUH�LQGLFDWHG�IRU�XVH�DV�DQG
DLG�LQ�WKH�PDQDJHPHQW��SURJQRVLV��DQG�SUHGLFWLRQ�RI�WKHUDS\�RXWFRPHV�RI�EUHDVW�FDQFHU�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$Q�LVVXH�GXULQJ�WKH�PDQXIDFWXULQJ�SURFHVV�FDXVHG�V\VWHPV�WR�KDYH�DQ�LPSURSHUO\�DFWLYDWHG�:LQGRZV��
26��HYHQ�WKRXJK�D�YDOLG�:LQGRZV���OLFHQVH�ZDV�DVVRFLDWHG�ZLWK�HDFK�PDQXIDFWXUHG�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
/HLFD�%LRV\VWHPV�5LFKPRQG�,QF��ULFKPRQG��,/��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������/,)(3$.���PRQLWRU�GHILEULOODWRU��&O�,,
&RPSDQ\��3K\VLR�&RQWURO��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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/,)(3$.���PRQLWRU�GHILEULOODWRU�ZLWK�(QG�7LGDO�&����(W&����IHDWXUH�LQVWDOOHG��3DUW�QXPEHUV�
9�����[[[[[[��LQFOXGHV�VRIWZDUH�YHUVLRQ���DQG�YHUVLRQ�����9�����[[[[[[��LQFOXHV�VRIWZDUH�YHUVLRQ����
7KH�/,)(3$.����PRQLWRU�GHILEULOODWRU�LV�LQWHQGHG�IRU�XVH�E\�WUDLQHG�PHGLFDO�SHUVRQQHO�LQ�RXWGRRU�DQG
LQGRRU�HPHUJHQF\�FDUH�VHWWLQJV�ZLWKLQ�WKH�HQYLURQPHQWDO�FRQGLWLRQV�VSHFLILHG��7KH�/,)(3$.���
PRQLWRU�GHILEULOODWRU�LV�GHVLJQHG�WR�EH�XVHG�GXULQJ�JURXQG�WUDQVSRUWDWLRQ�H[FHSW�ZKHQ�VSHFLILHG
RWKHUZLVH��0DQXDO�PRGH�PRQLWRULQJ�DQG�WKHUDS\�IXQFWLRQV�DUH�LQWHQGHG�IRU�XVH�RQ�DGXOW�DQG�SHGLDWULF
SDWLHQWV��$XWRPDWHG�H[WHUQDO�GHILEULOODWLRQ�PRGH�LV�LQWHQGHG�IRU�XVH�RQ�SDWLHQWV�HLJKW�\HDUV�RI�DJH�DQG
ROGHU�
�5HFDOO�1XPEHU�=����������S!
5($621�EU!
7KH�ILUP�EHFDPH�DZDUH�WKDW�ZKHQ�XVLQJ�(W&���LQ�WKH�N3D�RU���VHWWLQJ�DQG�LQ�D�VLWXDWLRQ�ZKHUH�WKH
UHDGLQJ�LV�DERYH�����N3D��WKH�GLVSOD\�RI�WKH�/,)(3$.����UHVSLUDWRU\�UDWH�PD\�SDUWLDOO\�REVFXUH�D�SRUWLRQ
RI�WKH�OHDGLQJ�GLJLW�RI�WKH�(W&���YDOXH��7KLV�DIIHFWV�DOO�/,)(3$.����ZLWK�DQ�(W&���IHDWXUH�LQVWDOOHG�DQG
FRQILJXUHG�WR�WKH�N3D�RU���VHWWLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3K\VLR�&RQWURO��,QF����5HGPRQG��:$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�WRWDO��������XQLWV�LQ�86��������XQLWV�LQWHUQDWLRQDO���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������([DF7UDF�9HUR���&O�,,
&RPSDQ\��%UDLQODE�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
([DF7UDF�9HUR�LV�D�3DWLHQW�3RVLWLRQLQJ�6\VWHP�IRU�5DGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDOO\�LQFRUUHFW�SRVLWLRQLQJ�ZKHQ�XVLQJ�,PSODQWHG�0DUNHU�'HWHFWLRQ�ZLWK�%UDLQODE�([DF7UDF�9HUR
����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*��)HOGNLUFKHQ��*HUPDQ\�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�)ORULGD��1HZ�<RUN��7H[DV�DQG�2KLR��DQG�LQ�WKH�FRXQWULHV�RI�%HOJLXP��)UDQFH�
*HUPDQ\��,WDO\��-DSDQ�DQG�6RXWK�.RUHD���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�(OLWH�[UD\����&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�(OLWH�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH����[UD\���
&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH����&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&7�[UD\����&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&7�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH�[UD\����&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH��%ULOOLDQFH�L&7�63����&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�63�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
5HFDOO�1XPEHU�=����3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�63�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP�����
�S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�[UD\����&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�L&7�&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�������&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�5D\�6\VWHP
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
6RIWZDUH�'HIHFWV�UHVXOWLQJ�LQ������VDJLWWDO�UHVXOW�VKRUWHQHG�IRU�D[LDO�VFDQV������VLQJOH�VHULHV�GLVSOD\HG�RQ
FRQVROH�YLHZHU�ZKHQ�&UHDWLQJ�PXOWL�SODQQHU�UHFRQVWUXFWLRQ������VFDQ�OHQJWK�FKDQJHV�ZLWK�D�FKDQJH�LQ
ILHOG�RI�YLHZ������'RVH5LJKW�DOJRULWKP�PLVFDOFXODWLRQV�OHDGLQJ�WR�LQFRUUHFW�&7',�YDOXHV������VFDQ�OHQJWK
FKDQJHV�GXULQJ�VXEVHTXHQW�D[LDO�UHVXOWV������VXUYLHZ�VFDQ�OHQJWKV�QHDU����PP�RU����PP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6HGHFDO�6$�0RELOH�'LDJQRVW�Z�'5�[�UD\��&O�,,
&RPSDQ\��6HGHFDO�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6HGHFDO�6$�0RELOH�'LDJQRVW�Z�'5�[�UD\�V\VWHP��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�D�VRIWZDUH�GHIHFW��WKH�V\VWHP�PD\�VSRUDGLFDOO\�DSSO\�WKH�GHIDXOW�[�UD\�H[SRVXUH�SDUDPHWHUV�IRU
DQ�DGXOW���SDWLHQW�W\SH���1RUPDO���HYHQ�WKRXJK�WKH�SDWLHQW�W\SH���1HZERUQ��ZDV�VHOHFWHG�DQG�LV�GLVSOD\HG
LQ�WKH�JHQHUDWRU�FRQWURO�DUHD�RI�WKH�(OHYD�8VHU�,QWHUIDFH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6HGHFDO�86$��,QF���%XIIDOR�*URYH��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�'XUD'LDJQRVW�[UD\��&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�'XUD'LDJQRVW�VWDWLRQDU\�;�UD\�V\VWHP��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHWHFWRU�PD\�VLJQDO�WKDW�LW�LV�UHDG\�IRU�DFTXLVLWLRQ�ZKHQ�LW�DFWXDOO\�LV�QRW��UHVXOWLQJ�LQ�IDLOXUH�WR
SURSHUO\�DFTXLUH�WKH�;�UD\�LPDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�'LJLWDO'LDJQRVW�[UD\��&O�,,
&RPSDQ\��3KLOLSV�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�'LJLWDO'LDJQRVW�VWDWLRQDU\�;�UD\�V\VWHP��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�GHWHFWRU�PD\�VLJQDO�WKDW�LW�LV�UHDG\�IRU�DFTXLVLWLRQ�ZKHQ�LW�DFWXDOO\�LV�QRW��UHVXOWLQJ�LQ�IDLOXUH�WR
SURSHUO\�DFTXLUH�WKH�;�UD\�LPDJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�+HDOWKFDUH��$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGHZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������257+2�9LWURV�������&ODVV�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������,QWHJUDWHG�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1R�
����������������DQG�9,7526������,QWHJUDWHG�6\VWHP��UHIXUELVKHG���&DWDORJ�1XPEHU���������
�8QLTXH�'HYLFH�,GHQWLILHU�1R������������������,9'���5HFDOO�1XPEHU��=�����������S!
5($621�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV�FRQILUPHG�D�VRIWZDUH�WLPLQJ�DQRPDO\�LQ�ZKLFK�WKH�9,7526������DQG�����
6\VWHPV�PD\�XQH[SHFWHGO\�DVSLUDWH�IURP�RU�GLVSHQVH�LQWR�DQ�XQLQWHQGHG�VDPSOH�WKDW�PD\�OHDG�WR
HUURQHRXV�RU�FRQWDPLQDWHG�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
9,7526�������86�������XQLWV��)RUHLJQ�������XQLWV��9,7526������5HIXUELVKHG��86�����XQLWV��)RUHLJQ�
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������257+29LWURV�������&ODVV�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������,PPXQRGLDJQRVWLF�6\VWHP��&DWDORJ�1XPEHU���������IRU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH�
VHPL�TXDQWLWDWLYH��DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ
�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�5HDJHQWV��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV�FRQILUPHG�D�VRIWZDUH�WLPLQJ�DQRPDO\�LQ�ZKLFK�WKH�9,7526������DQG�����
6\VWHPV�PD\�XQH[SHFWHGO\�DVSLUDWH�IURP�RU�GLVSHQVH�LQWR�DQ�XQLQWHQGHG�VDPSOH�WKDW�PD\�OHDG�WR
HUURQHRXV�RU�FRQWDPLQDWHG�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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86������XQLWV��)RUHLJQ������XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������,QJHQXLW\�&RPSXWHG�7RPRJUDSK\�;�UD\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��3URGXFW�8VDJH��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�EHFDPH�DZDUH�RI�D�SUREOHP�ZKHUH�WKH�V\VWHP�PD\�QRW�PDS�9DULDQ�GULYH�DIWHU�&7�XVHU
ORJRXW�ORJLQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDS\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��3URGXFW�8VDJH��,QWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�EHFDPH�DZDUH�RI�D�SUREOHP�ZKHUH�WKH�V\VWHP�PD\�QRW�PDS�9DULDQ�GULYH�DIWHU�&7�XVHU
ORJRXW�ORJLQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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7KH�ILUP�EHFDPH�DZDUH�RI�D�SUREOHP�ZKHUH�WKH�V\VWHP�PD\�QRW�PDS�9DULDQ�GULYH�DIWHU�&7�XVHU
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5(&$//,1*�),50�0$18)$&785(5�EU!
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FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
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'HYLFH�OLVWLQJ���'��������$OO�VHULDO�QXPEHUV�DQG�ORWV�DUH�DIIHFWHG��7KH�'LPHQVLRQ�9LVWD�6\VWHP�LV�DQ�LQ
YLWUR�GLDJQRVWLF�GHYLFH�LQWHQGHG�WR�GXSOLFDWH�PDQXDO�DQDO\WLFDO�SURFHGXUHV�VXFK�DV�SLSHWWLQJ��PL[LQJ�
KHDWLQJ��DQG�PHDVXULQJ�VSHFWUDO�LQWHQVLWLHV�WR�GHWHUPLQH�D�YDULHW\�RI�DQDO\WHV�LQ�KXPDQ�ERG\�IOXLGV�
'LPHQVLRQ�9LVWD�FKHPLFDO�DQG�LPPXQRFKHPLFDO�DSSOLFDWLRQV�XVH�SKRWRPHWULF��WXUELGLPHWULF�
FKHPLOXPLQHVFHQFH��QHSKHORPHWULF�DQG�LQWHJUDWHG�LRQ�VHOHFWLYH�PXOWLVHQVRU�WHFKQRORJ\�IRU�FOLQLFDO�XVH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'LVFUHSDQW�SDWLHQW�UHVXOWV�RQ�'LPHQVLRQ�9LVWD�,QWHOOLJHQW�/DE�6\VWHPV��6LHPHQV�+HDOWKFDUH�FRQILUPHG�D
VRIWZDUH�GHIHFW�ZKLFK��LQ�D�YHU\�VSHFLILF�VHW�RI�FLUFXPVWDQFHV��UHVXOWV�LQ�WKH�'LPHQVLRQ�9LVWD�6\VWHP
RPLWWLQJ�DQ�DOLTXRW�SUREH�ULQVH�EHWZHHQ�VDPSOH�DVSLUDWLRQV�ZKHQ�SURFHVVLQJ�WXEHV�LQ�6DPSOH�5DFNV
WKDW�DUH�IURQW�ORDGHG�RQ�WKH�'LPHQVLRQ�9LVWD�6\VWHP��S!
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&ODVV�O,��S!
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'LPHQVLRQ�9LVWD�����,QWHOOLJHQW�/DE�6\VWHP�UXQQLQJ�RQ�VRIWZDUH�YHUVLRQV�9�������63��RU�9�������
'HYLFH�OLVWLQJ���'��������$OO�VHULDO�QXPEHUV�DQG�ORWV�DUH�DIIHFWHG��7KH�'LPHQVLRQ�9LVWD�6\VWHP�LV�DQ�LQ
YLWUR�GLDJQRVWLF�GHYLFH�LQWHQGHG�WR�GXSOLFDWH�PDQXDO�DQDO\WLFDO�SURFHGXUHV�VXFK�DV�SLSHWWLQJ��PL[LQJ�
KHDWLQJ��DQG�PHDVXULQJ�VSHFWUDO�LQWHQVLWLHV�WR�GHWHUPLQH�D�YDULHW\�RI�DQDO\WHV�LQ�KXPDQ�ERG\�IOXLGV�
'LPHQVLRQ�9LVWD�FKHPLFDO�DQG�LPPXQRFKHPLFDO�DSSOLFDWLRQV�XVH�SKRWRPHWULF��WXUELGLPHWULF�
FKHPLOXPLQHVFHQFH��QHSKHORPHWULF�DQG�LQWHJUDWHG�LRQ�VHOHFWLYH�PXOWLVHQVRU�WHFKQRORJ\�IRU�FOLQLFDO�XVH�
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'LVFUHSDQW�SDWLHQW�UHVXOWV�RQ�'LPHQVLRQ�9LVWD�,QWHOOLJHQW�/DE�6\VWHPV��6LHPHQV�+HDOWKFDUH�FRQILUPHG�D
VRIWZDUH�GHIHFW�ZKLFK��LQ�D�YHU\�VSHFLILF�VHW�RI�FLUFXPVWDQFHV��UHVXOWV�LQ�WKH�'LPHQVLRQ�9LVWD�6\VWHP
RPLWWLQJ�DQ�DOLTXRW�SUREH�ULQVH�EHWZHHQ�VDPSOH�DVSLUDWLRQV�ZKHQ�SURFHVVLQJ�WXEHV�LQ�6DPSOH�5DFNV
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�5HFDOO�1XPEHU=�����������S!
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,I�E\�PLVWDNH�WKH�LQLWLDO�SUH�WUHDWPHQW�LPDJLQJ�ZDV�SHUIRUPHG�%()25(�WKH�+H[D32'�ZDV�PRYHG�WR�WKH
'5,9(��67$57��SRVLWLRQ��L*8,'(�RIIHUV�WKH�SRVVLELOLW\�WR�EUDQFK�LQWR�D�VSHFLILF�FDWFK�XS�ZRUNIORZ�
ZKLFK�ZDV�LPSOHPHQWHG�WR�XVH�WKH�LQLWLDO�VFDQ�GDWD���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$WODQWD��*$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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&DUGLRORJ\��7KH�9ROFDQR�8QLYHUVDO��&RUH��&RUH�0RELOH���6�L]�3ODWIRUP�,PDJLQJ�6\VWHP�LV�XVHG�IRU�WKH
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*(�+HDOWKFDUH��'LVFRYHU\�,*6������,QGLFDWHG�IRU�XVH�LQ�JHQHUDWLQJ�IOXRURVFRSLF�DQG�URWDWLRQDO�LPDJHV
RI�KXPDQ�DQDWRP\��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�QRQ�UHFRYHUDEOH�ORVV�RI�LPDJH�DFTXLVLWLRQ��7KH�DIIHFWHG�'LVFRYHU\�V\VWHPV�PD\�H[SHULHQFH
PXOWLSOH�;�5D\�DERUW�HUURUV�EHIRUH�RU�GXULQJ�D�UHDO�WLPH�IOXRURVFRSLF�,QWHUYHQWLRQDO�SURFHGXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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RI�KXPDQ�DQDWRP\��
�5HFDOO�1XPEHU=�����������S!
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3RWHQWLDO�QRQ�UHFRYHUDEOH�ORVV�RI�LPDJH�DFTXLVLWLRQ��7KH�DIIHFWHG�'LVFRYHU\�V\VWHPV�PD\�H[SHULHQFH
PXOWLSOH�;�5D\�DERUW�HUURUV�EHIRUH�RU�GXULQJ�D�UHDO�WLPH�IOXRURVFRSLF�,QWHUYHQWLRQDO�SURFHGXUH��S!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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&RPSDQ\�5RFKH�0ROHFXODU�6\VWHPV��,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
FREDV¢�(*)5�0XWDWLRQ�7HVW��Y��DQG�FREDV¢�FI'1$�6DPSOH�3UHSDUDWLRQ�+XQJDULDQ�7UDQVODWLRQ
,QVWUXFWLRQV�IRU�8VH
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$Q�HUURU�ZDV�IRXQG�ZLWKLQ�WKH�+XQJDULDQ�WUDQVODWLRQV�RI�WKH�FREDV¢�(*)5�0XWDWLRQ�7HVW�Y��,QVWUXFWLRQV
IRU�8VH��0�1���������������+8��'RF�5HY�������'DWHG����������DQG�WKH�FREDV¢�FI'1$�6DPSOH
3UHSDUDWLRQ�.LW�,QVWUXFWLRQV�IRU�8VH��0�1���������������+8��'RF��5HY�������'DWHG�����������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�0ROHFXODU�6\VWHPV��,QF�����%UDQFKEXUJ��1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��NLWV�S!
',675,%87,21�EU!
+XQJDU\�S!
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���������5D\6WDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ
6\VWHP�&O�,,
&RPSDQ\��5$<6($5&+�/$%25$725,(6�$%����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6WDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP�6WDQG�DORQH�6RIWZDUH��������������������DQG������
GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�VRIWZDUH�LVVXH�ZLWK�HGLWLQJ�WRROV�WKDW�XVH�WKH�OHIW�PRXVH�EXWWRQ�KHOG�GRZQ��IRU�GUDZLQJ�LQ�DQG
LQWHUDFWLQJ�ZLWK�WKH�SDWLHQW�YLHZV�DQG�EHDPV�H\H�YLHZV��7KH�YLHZV�FDQ�EHFRPH�XQV\QFKURQL]HG�ZLWK�WKH
VWRUHG�GDWD�LI�VLPXOWDQHRXVO\�ULJKW�FOLFNLQJ��SUHVVLQJ�&WUO�6�RU�&WUO�=�ZKLOH�WKH�OHIW�PRXVH�EXWWRQ�LV�KHOG
GRZQ��7KLV�EXJ�GRHV�QRW�DIIHFW�GRVH�FRPSXWDWLRQV��ZKLFK�DUH�EDVHG�RQ�WKH�VWRUHG�V\VWHP�VWDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6ZHGHQ��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������7RWDO�XQLWV������XQLWV�GRPHVWLFDOO\�	�����XQLWV�LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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����������1RYD3$&6�'LDJQRVWLF�9LHZHU��&O�,,
&RPSDQ\��1RYDUDG�&RUSRUDWLRQ���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1RYD3$&6�'LDJQRVWLF�9LHZHU�YHUVLRQV����������������������DQG��������1RYDUDG�&RUSRUDWLRQ
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,7KH�689�YDOXHV�WKDW�DUH�EHLQJ�FDOFXODWHG�LQ�WKH�3(7�&7�IXVLRQ�WRRO�DUH�LQFRUUHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1RYDUDG�&RUSRUDWLRQ��$PHULFDQ�IRUN��87��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH����&DQDGLDQ�DQG����IRUHLJQ�FRQVLJQHHV��1R�9$�JRY�PLOLWDU\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1HX9L]����0XOWL�6OLFH�&7�6FDQQHU��&O�,,
&RPSDQ\��1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1HX9L]����0XOWL�6OLFH�&7�6FDQQHU�6\VWHP��FRQVLVW�LI�WZR�YDULDQWV��1HX9L]���H��1HX9L]���L�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,W�ZDV�IRXQG�E\�5	'�LQ�$SULO�������WKDW�WKHUH�ZDV�D�GHIHFW�LQ�1HX9L]����V\VWHP�VRIWZDUH�YHUVLRQ
������3����7KH�LFRQV�RI�VLGH�GHFXELWXV�GLGQ
W�PHHW�WKH�SDWLHQW�SRVLWLRQ�GHVFULSWLRQ��ZKHQ�WKH�VFDQQHU
SRVLWLRQ�ZDV�VHW�WR��5LJKW��LQ�WKH�V\VWHP�VHWWLQJ���VFDQQHU�RSWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG����6KHQ\DQJ�&KLQD�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ���,QFOXGLQJ�3XHUWR�5LFR�DQG�WKH�VWDWHV�RI�,/��&7��6&��1(�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&RYLGLHQ�.DQJDURR�&RQQHFW�)HHGLQJ
3XPS�&O�,,
&RPSDQ\��0HGWURQLF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RYLGLHQ�.DQJDURR�&RQQHFW�(QWHUDO�)HHGLQJ�3XPS�,WHP�1XPEHU����������86��,QWHQGHG�WR�SURYLGH
�HQWHUDO�QXWULWLRQ�WR�D�SDWLHQW�IRU�KRVSLWDO�DQG�DFXWH�FDUH�VHWWLQJV���5HFDOO�1XPEHU�=�����������S!
5($621�EU!
.DQJDURR�&RQQHFW�)HHGLQJ�3XPS�2FFOXVLRQ�DODUPV�IDLO�WR�DODUP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF��1RUWK�+DYHQ��&7�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ����86$��$XVWUDOLD��&DQDGD��)UDQFH��DQG�6LQJDSRUH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������$VFRP�0RELOH�0RQLWRULQJ�*DWHZD\��&O�,,
&RPSDQ\��$FXVRP�86�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$VFRP�0RELOH�0RQLWRULQJ�*DWHZD\��YHUVLRQV�������DQG��������DQG�$VFRP�8QLWH�&RQQHFW�IRU�1XUVH�&DOO
�YHUVLRQ��������
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
'XH�WR�D�PDOIXQFWLRQ�RI�VRIWZDUH��WKH�VHFRQGDU\�PRGXOH�ZLOO�QRW�DXWRPDWLFDOO\�WDNH�RYHU�PHVVDJLQJ�LI
WKH�SULPDU\�PRGXOH�IDLOV�DIWHU�D�VRIWZDUH�XSJUDGH�WR�RQH�RI�WKH�RWKHU�DIIHFWHG�YHUVLRQV��0HVVDJHV�IURP
*(�&DUHVFDSH�1XUVH�&DOO�ZLOO�QRW�IRUZDUG�WR�KDQGVHW�XQWLO�SULPDU\�PRGXOH�LV�UHVWRUHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$VFRP�86�,QF��0RUULVYLOOH��1&�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6\QJR�'\QDPLFV��.LQHWG[�3LFWXUH�$UFKLYLQJ�
&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�'\QDPLFV��.LQHWG[�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQV�6\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�KDV�LGHQWLILHG�FKDQJHV�LQ�GHIDXOW�FDUU\�IRUZDUG�ZRUNIORZ�XVLQJ�9$��%B+)���YHUVLRQ�RI�6\QJR
'\QDPLFV��,I�WKH�WHPSODWH�GHVLJQ�KDV�PHDVXUHPHQWV�LQVLGH�D�FDUU\�IRUZDUG�FRQILJXUHG�UHSRUW�VHFWLRQ�
WKLV�ZLOO�UHVXOW�LQ�FDUU\LQJ�IRUZDUG�WKH�HQWLUH�VHFWLRQ�RI�WKH�UHSRUW�LQFOXGLQJ�GDWD�IURP�SUHYLRXV�VWXGLHV�
7KLV�PD\�UHVXOW�LQ�WKH�SK\VLFLDQ�PDNLQJ�DQDO\VLV�EDVHG�RQ�WKH�ROG�PHDVXUHPHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1XYHFWUD��$OJRYLWD�6SLQDO�&RUG�6WLPXODWLRQ�
&O�,,
&RPSDQ\��1XYHFWUD���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1XYHFWUD��$OJRYLWD�6SLQDO�&RUG�6WLPXODWLRQ�6\VWHP�&OLQLFDO�3URJUDPPHU��0RGHO�������)RU�XVH�ZLWK
$OJRYLWD�6SLQDO�&RUG�6WLPXODWLRQ�6\VWHPV��7KH�YHUVLRQ�RI�WKH�VRIWZDUH�LQ�WKH�&OLQLFLDQ�3URJUDPPHU�LV
Y�������7KH�$OJRYLWD�6SLQDO�&RUG�6WLPXODWLRQ�V\VWHP�FRQVLVWV�RI�D�VWLPXODWRU��(3*�RU�,3*��WKDW�LV
SK\VLFDOO\�DQG�HOHFWULFDOO\�FRQQHFWHG�WR�RQH�RU�PRUH�OHDGV�LQVHUWHG�LQWR�WKH�SDWLHQW¢¢�V�VSLQDO�HSLGXUDO
VSDFH��7KH�OHDG�GHOLYHUV�HOHFWULFDO�VWLPXODWLRQ�RULJLQDWLQJ�DW�WKH�VWLPXODWRU�ZLWK�WKH�SXUSRVH�RI�EORFNLQJ
SDLQ�VLJQDOV�JRLQJ�WR�WKH�SDWLHQW¢¢�V�EUDLQ��7KH�VWLPXODWRUV�DUH�UHFKDUJHDEOH��DQG�WKH�IUHTXHQF\�RI
UHFKDUJLQJ�LV�GHSHQGHQW�RQ�LQGLYLGXDO�SDWLHQW¢¢�V�XVH�RI�WKH�V\VWHP��7KH�&OLQLFLDQ�3URJUDPPHU��&3��LV
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D�KDQG�KHOG��WRXFK�VFUHHQ�GHYLFH�XVHG�WR�FUHDWH�DQG�DGMXVW�VWLPXODWLRQ�SDUDPHWHUV�WKDW�DUH�GHYHORSHG
WR�RSWLPL]H�WKH�WKHUDS\�IRU�HDFK�SDWLHQW��7KH�&3�FRPPXQLFDWHV�ZLWK�WKH�VWLPXODWRU�YLD�WKH�0HGLFDO
,PSODQW�&RPPXQLFDWLRQ�6HUYLFH��0,&6���7KH�&3�ZLUHOHVVO\�WUDQVIHUV�WKH�VWLPXODWLRQ�SDUDPHWHUV�WR�WKH
VWLPXODWRU��,Q�PRVW�FOLQLFDO�VHWWLQJV��WKH�&3�FDQ�EH�XVHG�E\�WKH�+HDOWK�&DUH�3URIHVVLRQDO�WR�SURJUDP
PXOWLSOH�SDWLHQW�(3*V�DQG�,3*V��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,I�XVHG��WKH�RSWLRQDO�6ZDS�IHDWXUH�FRSLHV�SURJUDPPLQJ�SDUDPHWHUV�IURP�WKH�H[WHUQDO�SXOVH�JHQHUDWRU
�(3*��DV�ZHOO�DV�XQLQWHQGHG�FDOLEUDWLRQ�GDWD�WR�WKH�LPSODQWDEOH�SXOVH�JHQHUDWRU��O3*���7KLV�PD\�UHVXOW
LQ�WKH�XVHU�EHLQJ�XQDEOH�WR�UHFKDUJH�WKH�O3*��7KLV�VDIHW\�QRWLFH�RQO\�DSSOLHV�WR�&3V�0RGHO�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1XYHFWUD��%ODLQH��01��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
*HUPDQ\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$&8621�6&�����8OWUDVRXQG
LPDJLQJ����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6&�����8OWUDVRXQG�LPDJLQJ�V\VWHP�ZLWK�VRIWZDUH�YHUVLRQ�9%��&�DQG�XVLQJ�WUDQVHVRSKDJHDO
�7((��WUDQVGXFHU�=�0V��9�0V�RU�9�0��0RGHO�QXPEHU�����������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KLOH�LPDJLQJ�ZLWK�D�WUDQVHVRSKDJHDO��7((��WUDQVGXFHU��=�0V��9�0V��RU�9�0���XVHU�PD\�ORVH�WKH
DELOLW\�WR�FRQWURO�WKH�FRORU�UHJLRQ�RI�LQWHUHVW��WKH�SXOVHG�ZDYH�RU�FRQWLQXRXV�ZDYH�'RSSOHU�JDWH�RU�FXUVRU�
WKH�0�PRGH�FXUVRU��WKH��'�ILHOG�RI�YLHZ��RU�WKH�5(6�UHJLRQ�RI�LQWHUHVW�ZLWK�WKH�WUDFNEDOO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQYLHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOOLV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&$5(675($0�,PDJH�6XLWH�9���&O�,,
&RPSDQ\��&DUHVWUHDP�+HDOWK��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&$5(675($0�,PDJH�6XLWH�9���,PDJH�6XLWH�9���',&20�6725(�6&3��5()�&DWDORJ�����������
',&20�6725(�6&3�)25�,0$*(�68,7(�9���5()�&DWDORJ������������,PDJH�6XLWH�9��%XQGOHV�
,0$*(68,7(�67$1'$/21(�3$&6��5()�&DWDORJ������������,0$*(68,7(�67$1'$/21(�3$&6
)25�,1',$��5()�&DWDORJ������������&DUHVWUHDP�352��,PDJH�6XLWH�9����352�0HGLFDO�:LUHOHVV�*26
6\VWHP�'HVNWRS��5()�&DWDORJ������������352�:LUHOHVV�6\VWHP�/DSWRS��5()�&DWDORJ�����������
352�:LUHOHVV�6\VWHP���Z�R�&RPSXWHU��5()�&DWDORJ������������352�7HWKHUHG�6\VWHP�'HVNWRS�
5()�&DWDORJ������������352�7HWKHUHG�6\VWHP�/DSWRS��5()�&DWDORJ������������352�7HWKHU�6\VWHP
��Z�R�&RPSXWHU��5()�&DWDORJ������������352�)L[HG�6\VWHP���Z�R�&RPSXWHU��5()�&DWDORJ�����������
352�0HGLFDO�:LUHOHVV�&V,�6\VWHP�'HVNWRS��5()�&DWDORJ������������352�:LUHOHVV�6\VWHP�/DSWRS�
5()�&DWDORJ������������352�:LUHOHVV�6\VWHP���Z�R�&RPSXWHU��5()�&DWDORJ������������352
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7HWKHUHG�6\VWHP�'HVNWRS��5()�&DWDORJ������������352�7HWKHUHG�6\VWHP�/DSWRS��5()�&DWDORJ��
���������352�7HWKHU�6\VWHP���Z�R�&RPSXWHU��&DWDORJ������������352�)L[HG�6\VWHP���Z�R
&RPSXWHU��5()�&DWDORJ��������������0DGH�LQ�8�6�$��E\��&DUHVWUHDP�+HDOWK��,QF�������9HURQD�6WUHHW�
5RFKHVWHU��1<�����������&/$66,),&$7,21�1$0(��6\VWHP��,PDJH�3URFHVVLQJ��5DGLRORJLFDO�7KH
&DUHVWUHDP�,PDJH�6XLWH�6\VWHP�LV�DQ�LPDJH�PDQDJHPHQW�V\VWHP�ZKRVH�LQWHQGHG�XVH�LV�WR�UHFHLYH�
SURFHVV��UHYLHZ��GLVSOD\��SULQW�DQG�DUFKLYH�LPDJHV�DQG�GDWD�IURP�&5�DQG�'5�PRGDOLWLHV��7KLV�H[FOXGHV
PDPPRJUDSK\�DSSOLFDWLRQV�LQ�WKH�8QLWHG�6WDWHV�
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&DUHVWUHDP�+HDOWK�UHFHLYHG�D�FRPSODLQW�UHODWHG�WR�&$5(675($0�,PDJH�6XLWH���IURP�D�IRUHLJQ
KRVSLWDO�VWDWLQJ�WKDW�WKH�DQQRWDWLRQ�RQ�WKH�RYHUOD\�LV�GLVSOD\HG�DV��/��/HIW����ZKHQ�LW�VKRXOG�EH
�5�5LJKW����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUHVWUHDP�+HDOWK��,QF��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV��)RUHLJQ������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&$5(675($0�,PDJH�6XLWH�9���&O�,,
&RPSDQ\��&DUHVWUHDP�+HDOWK��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&$5(675($0�,PDJH�6XLWH�9���0,1,�3$&6�)�,0*�67�&/$66,&��5()�&DWDORJ�����������
0,1,�3$&6�)�,0*�67�32&	9,7$��5()�&DWDORJ������������0,1,�3$&6�)�,0*�67�&/$66,&�,1',$�
5()�&DWDORJ������������0,1,�3$&6�)�,0*�67��32&	9,7$��,1',$��5()�&DWDORJ��������������0DGH�LQ
86$�E\��&DUHVWUHDP�+HDOWK��,QF������9HURQD�6WUHHW��5RFKHVWHU��1<�����������&/$66,),&$7,21
1$0(��6\VWHP��,PDJH�3URFHVVLQJ��5DGLRORJLFDO�7KH�&DUHVWUHDP�,PDJH�6XLWH�6\VWHP�LV�DQ�LPDJH
PDQDJHPHQW�V\VWHP�ZKRVH�LQWHQGHG�XVH�LV�WR�UHFHLYH��SURFHVV��UHYLHZ��GLVSOD\��SULQW�DQG�DUFKLYH
LPDJHV�DQG�GDWD�IURP�&5�DQG�'5�PRGDOLWLHV��7KLV�H[FOXGHV�PDPPRJUDSK\�DSSOLFDWLRQV�LQ�WKH�8QLWHG
6WDWHV�
��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
&DUHVWUHDP�+HDOWK�UHFHLYHG�D�FRPSODLQW�UHODWHG�WR�&$5(675($0�,PDJH�6XLWH���IURP�D�IRUHLJQ
KRVSLWDO�VWDWLQJ�WKDW�WKH�DQQRWDWLRQ�RQ�WKH�RYHUOD\�LV�GLVSOD\HG�DV��/��/HIW����ZKHQ�LW�VKRXOG�EH
�5�5LJKW����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUHVWUHDP�+HDOWK��,QF��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�����XQLWV��)RUHLJQ�������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�&DUH/LQN��0RQLWRU��&O�,,
&RPSDQ\��0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HGWURQLF�&DUH/LQN��0RQLWRU������&��DQG�0HGWURQLF�&DUH/LQN�([SUHVV��0RQLWRU������%��3URGXFW
8VDJH��7KH�����&�&DUH/LQN�+RPH�0RQLWRUV�DQG�����%�&DUH/LQN�([SUHVV�0RQLWRUV�DUH�UHPRWH
PRQLWRULQJ�V\VWHPV�WKDW�LQWHUURJDWH�LPSODQWHG�GHYLFHV�DQG�WUDQVPLW�WKH�GDWD�WR�0HGWURQLF�V�&DUH/LQN
1HWZRUN�IRU�YLHZLQJ�E\�WKH�SK\VLFLDQ��7KH�GDWD�LV�WUDQVPLWWHG�HLWKHU�WKURXJK�DQ�DQDORJ�WHOHSKRQH�OLQH��D
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FHOOXODU�FRQQHFWLRQ�RU�DQ�LQWHUQHW�FRQQHFWLRQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�UHFHQW�ILUPZDUH�XSGDWH�GHYHORSHG�E\�0HGWURQLF�IRU�WKH�����&�&DUH/LQN�0RQLWRUV�DQG�����%
&DUH/LQN�([SUHVV�0RQLWRUV�LQFOXGHG�LQFRUUHFW�GDWD�RQ�WKH�FRXQWU\�DQDORJ�PRGHP�GLDO�XS�FRQILJXUDWLRQ
WDEOH�XVHG�WR�GLDO�LQWR�WKH�&DUH/LQN�1HWZRUN��7KLV�LQFRUUHFW�GDWD�UHVXOWHG�LQ�WKH�UHPRYDO�RI�WKH���SUHIL[
QHFHVVDU\�IRU�VHOHFW�FRXQWULHV�DV�ZHOO�DV�DQ�LQFRUUHFW�DOLJQPHQW�RI�SKRQH�QXPEHUV�IRU�RWKHU�VHOHFW
FRXQWULHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF���&DUGLDF�5K\WKP�DQG�+HDUW�)DLOXUH��0RXQGV�9LHZ��01�RQ������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ODULV�3&�XQLW��0RGHO�������&O�,,
&RPSDQ\��&DUH)XVLRQ�����,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ODULV�3&�XQLW��0RGHO������7KH�$ODULV�3&�XQLW�LV�WKH�FHQWUDO�SURJUDPPLQJ��PRQLWRULQJ�DQG�SRZHU�VXSSO\
FRPSRQHQW�IRU�WKH�$ODULV�6\VWHP��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�$ODULV�3&�XQLWV�PRGHO������PD\�GLVSOD\�D�V\VWHP�HUURU�FRGH����������GXH�WR�IDLOXUH�ZLWK�WKH�VXSHU
FDSDFLWRU��&�����DW�SRZHU�XS�RQ�WKH�$ODULV�3&�XQLW�ORJLF�ERDUGV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$E�6FLH[�$QDO\VW�0'��&O�,,
&RPSDQ\��$E�6FLH[���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$QDO\VW�0'�9HUVLRQ�������DQG�������6RIWZDUH�XVHG�ZLWK�WKH�IROORZLQJ�LQVWUXPHQWV��$3,�����0'�
/&�06�06�6\VWHP��,QVWUXPHQW�3DUW�1XPEHU���������������0'�475$3¢�/&�06�06�6\VWHP�
,QVWUXPHQW�3DUW�1XPEHU�����������7ULSOH�4XDG������0'�/&�06�06�6\VWHP��,QVWUXPHQW�3DUW�1XPEHU�
���������475$3¢�����0'�/&�06�06�6\VWHP��,QVWUXPHQW�3DUW�1XPEHU��������������0'�VHULHV�DQG
����0'�VHULHV�DUH�PDVV�VSHFWURPHWHUV�LQWHQGHG�WR�LGHQWLI\�LQRUJDQLF�RU�RUJDQLF�FRPSRXQGV��H�J���OHDG�
PHUFXU\��DQG�GUXJV��LQ�KXPDQ�VSHFLPHQV�E\�LRQL]LQJ�WKH�FRPSRXQG�XQGHU�LQYHVWLJDWLRQ�DQG�VHSDUDWLQJ
WKH�UHVXOWLQJ�LRQV�E\�PHDQV�RI�DQ�HOHFWULFDO�DQG�PDJQHWLF�ILHOG�DFFRUGLQJ�WR�WKHLU�PDVV��,W�LV�LQWHQGHG�IRU
�LQ�YLWUR�GLDJQRVWLF�SXUSRVHV��)RU�LQ�YLWUR�GLDJQRVWLF�XV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
:URQJ�TXDQWLWDWLYH�UHVXOWV�PD\�EH�GLVSOD\HG�LQ�D�UHSRUW�IURP�WKH�GHYLFH��ZKLFK�PD\�SRWHQWLDOO\�OHDG�WR
DQ�LQFRUUHFW�SDWLHQW�GLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$E�6FLH[��)UDPLQJKDP��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$&8621�;����8OWUDVRXQG�6\VWHP��
&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�;����8OWUDVRXQG�6\VWHP�ZLWK�VRIWZDUH�YHUVLRQ���������0RGHO�QXPEHUV�����������$&8621
;����8OWUDVRXQG�6\VWHP������������$&8621�;����8OWUDVRXQG�6\VWHP��5XVVLD������������
$&8621�;����8OWUDVRXQG�6\VWHP��.RUHD��5DGLRORJ\��7KH�6LHPHQV�$&8621�;����XOWUDVRXQG
LPDJLQJ�V\VWHP�LV�LQWHQGHG�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV��&DUGLDF��$GXOW��3HGLDWULF���7UDQVHVSKDJHDO
�&DUGLDF���,QWUDFDUGLDF��&HUHEURYDVFXODU��3HULSKHUDO�9HVVHO��$EGRPLQDO��5HQDO��)HWDO��$EGRPLQDO�
,QWUD�RSHUDWLYH��3HGLDWULF��6PDOO�2UJDQ��1HRQDWDO�&HSDKDOLF��$GXOW�&HSKDOLF��2UWKRSHGLFV�
0XVFXOR�VNHOHWDO�&RQYHQWLRQDO��0XVFXOR�VNHOHWDO�6XSHUILFLDO��3HOYLF��2EVWHWULFDO��*\QHFRORJLFDO�DQG
8URORJLFDO�DSSOLFDWLRQV��7KH�V\VWHP�DOVR�SURYLGHV�IRU�WKH�PHDVXUHPHQW�RI�DQDWRPLFDO�VWUXFWXUHV�DQG�IRU
DQDO\VLV�SDFNDJHV�WKDW�SURYLGH�LQIRUPDWLRQ�WKDW�LV�XVHG�IRU�FOLQLFDO�GLDJQRVLV�SXUSRVHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XH�WR�D�FRPPXQLFDWLRQ�HUURU�EHWZHHQ�WKH�VRIWZDUH�DQG�9�0V�WUDQVGXFHUV�URWDWLRQ�IXQFWLRQ��$&8621
;����XOWUDVRXQG�V\VWHPV�DW�VRIWZDUH�YHUVLRQV���������GLVSOD\�DQ�,0*B���HUURU�PHVVDJH�FDXVHV�WKH
V\VWHP�WR�ORFN�XS��ZKLFK�UHTXLUHV�D�UHERRW�WR�UHFRYHU�V\VWHP�RSHUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQYLHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
*HUPDQ\��8�$�(���+XQJDU\�DQG�%UD]LO��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�)RUFH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�)RUFH��&RPSXWHG�7RPRJUDSK\�[�UD\�V\VWHP�LQWHQGHG�WR�JHQHUDWH�DQG�SURFHVV
FURVV�VHFWLRQDO�LPDJHV�RI�SDWLHQWV�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�1HRQDWH�+HDG�SURWRFRO�ZLWK�WKH�SHGLDWULF�NHUQHO�+S���FRXOG�UHVXOW�LQ�DUWHIDFWV�DQG�SRVVLEO\�OHDG�WR
D�PLVGLDJQRVLV��L�H��HLWKHU�QRQ�H[LVWLQJ�EORRG�RU�OLTXLG�LV�PLPLFNHG�LQ�WKH�LPDJHV�RU�DFWXDO�H[LVWLQJ�EORRG
RU�OLTXLG�LV�QRW�GHSLFWHG�DV�H[SHFWHG���7KHUH�LV�DOVR�D�ULVN�RI�D�SRWHQWLDO�PLVGLDJQRVLV�LQ�XVLQJ�WKLV
SURWRFRO�IRU�VXUJHU\�SODQQLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���&7�V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������1HX9L]����0XOWL�6OLFH�&7�6FDQQHU�6\VWHP��&O�,,
&RPSDQ\��3KLOLSV�DQG�1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1HX9L]����0XOWL�6OLFH�&7�6FDQQHU�6\VWHP�31���������������D�ZKROH�ERG\�FRPSXWHG�WRPRJUDSK\
;�UD\�V\VWHP�IHDWXULQJ�D�FRQWLQXRXVO\�URWDWLQJ�;�UD\�WXEH�DQG�GHWHFWRU�DUUD\�ZLWK�PXOWL�VOLFH�FDSDELOLW\
�XS�WR����VOLFHV�VLPXOWDQHRXVO\��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�DUH�IRXQG�LQ�1HX9L]����V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�������������DQG�YHUVLRQ
����������������'XULQJ�WKH�ILOPLQJ�RSHUDWLRQ�RQ�0;����VOLFH�FRQVROH�VRIWZDUH��WKH�FOLSERDUG�XVHG�IRU
FRS\LQJ�DQG�SDVWLQJ�LPDJHV�LV�QRW�FOHDUHG�EHWZHHQ�SDWLHQWV��,I�WKH�RSHUDWRU�IDLOV�WR�FRS\�WKH�FXUUHQW
SDWLHQW
V�LPDJHV�EHIRUH�SDVWLQJ��D�SUHYLRXV�SDWLHQW
V�LPDJH�PD\�EH�SUHVHQW�LQ�WKH�FOLSERDUG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�DQG�1HXVRIW�0HGLFDO�6\VWHPV�&R���/WG���6KHQ\DQJ���&KLQD��RQ������������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1&��2+��1(��6&��7;��/$��35��02��)/��&7�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(QGR:ULVW�6WDSOHUV��&O�,,
&RPSDQ\��,QWXLWLYH�6XUJLFDO��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(QGR:ULVW�6WDSOHU����DQG�6WDSOHU����LQVWUXPHQWV�XVHG�RQ�WKH�GD�9LQFL�;L�V\VWHPV��,6������ZLWK�S�
VRIWZDUH��*HQHUDO�6XUJHU\��7KH�,QWXLWLYH�6XUJLFDO�(QGRVFRSH�,QVWUXPHQW�&RQWURO�6\VWHP��GD�9LQFL
6XUJLFDO�6\VWHP��0RGHO�,6������LV�LQWHQGHG�WR�DVVLVW�LQ�WKH�DFFXUDWH�FRQWURO�RI�,QWXLWLYH�6XUJLFDO
(QGRVFRSLF�,QVWUXPHQWV�LQFOXGLQJ�ULJLG�HQGRVFRSHV��EOXQW�DQG�VKDUS�HQGRVFRSLF�GLVVHFWRUV��VFLVVRUV�
VFDOSHOV��IRUFHSV�SLFN�XSV��QHHGOH�KROGHUV��HQGRVFRSLF�UHWUDFWRUV��HOHFWURFDXWHU\�DQG�DFFHVVRULHV�IRU
HQGRVFRSLF�PDQLSXODWLRQ�RI�WLVVXH��LQFOXGLQJ�JUDVSLQJ��FXWWLQJ��EOXQW�DQG�VKDUS�GLVVHFWLRQ�
DSSUR[LPDWLRQV��OLJDWLRQ��HOHFWURFDXWHU\��VXWXULQJ�DQG�GHOLYHU\�DQG�SODFHPHQW�RI�PLFURZDUH�DQG
FU\RJHQLF�DEODWLRQ�SUREHV�DQG�DFFHVVRULHV��GXULQJ�XURORJLF�VXUJLFDO�SURFHGXUHV��JHQHUDO�ODSDURVFRSLF
VXUJLFDO�SURFHGXUHV��J\QHFRORJLF�ODSDURVFRSLF�VXUJLFDO�SURFHGXUHV��JHQHUDO�WKRUDFRVFRSLF�VXUJLFDO
�SURFHGXUHV�DQG�WKRUDFRVFRSLFDOO\�DVVLVWHG�FDUGLRWRP\�SURFHGXUHV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
3RWHQWLDO�IRU�XQH[SHFWHG�PRWLRQ�RI�WKH�;L�6WDSOHU�MDZV�RQ�WKH�GD�9LQFL�;L�6\VWHP�ZLWK�S��VRIWZDUH
UHODWLQJ�WR�D�FRPELQDWLRQ�RI�WKH�S��VRIWZDUH�DQG�WKH�VXUJHRQ�TXLFNO\�WUDQVLWLRQLQJ�IURP�WKH�FODPS�WR�WKH
ILUH�SHGDO�GXULQJ�XVH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QWXLWLYH�6XUJLFDO��,QF���6XQQ\YDOH�&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0LQGUD\�3DQRUDPD�3DWLHQW�0RQLWRULQJ�1HWZRUN
&O�,,
&RPSDQ\��0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

3DQRUDPD�3DWLHQW�0RQLWRULQJ�1HWZRUN�0LQGUD\�'6�86$�7KH�3DQRUDPD�3DWLHQW�0RQLWRULQJ�FDQ�YLHZ
UHFDO�WLPH��VWRUH��SULQW��JUDSK�DQG�WUHQG�SDWLHQW�FOLQLFDO�DQG�GHPRJUDSKLF�GDWD��7KH�3DQRUDP�3DWLHQW
0RQLWRULQJ�1HWZRUN�FDQ�VHQW�LQGHSHQGHQW�DODUP�OLPLWV�IRU�GDWD�VHQG�E\�WKH�EHGVLGH�PRQLWRU���5HFDOO
�1XPEHU�=�����������S!
5($621�EU!
3DQRUDPD�&HQWUDO�6WDWLRQ�LQFOXGLQJ�WKH�ZRUN�VWDWLRQ�9LHZ�6WDWLRQ��9LHZ�6WDWLRQ�DQG�WKH�H*DWHZD\�ZLOO
UHYHUW�WR�WKH�\HDU������ZKHQ�'D\OLJKW�6DYLQJV�7LPH��'67��RFFXUV�RQ�0DUFK�����������RU�XQGHU�YDULRXV
FRQGLWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK��1-��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�86�����XQLWV�286�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5RFKH�+DQG�+HOG�6FDQQHU�86%�,7������&O�,,
&RPSDQ\��5RFKH�0ROHFXODU�6\VWHPV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
+DQG�+HOG�6FDQQHU�86%�,7�����)RU�VDPSOH�LGHQWLILFDWLRQ�DQG�WUDFNLQJ�ZKHQ�XVHG�ZLWK�YDULRXV
�V\VWHPV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�KDQG�KHOG�EDUFRGH�VFDQQHU�PRGHO�,7�����XVHG�ZLWK�WKH�&2%$6�$PSOL3UHS�LQVWUXPHQW
PLV�LGHQWLILHG�D�VDPSOH�EDUFRGH�,'��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�0ROHFXODU�6\VWHPV��%UDQFKEXUJ��1-�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������SLHFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�9LVLFX�H&DUH&RRUGLQDWRU��&O�,,
&RPSDQ\��3KLOLSV�9LVLFX��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,H&DUH&RRUGLQDWRU�DOORZV�WKH�FXVWRPHU�WR�VFKHGXOH�SDWLHQW�WDVNV��L�H���WDNH�ZHLJKW�PHDVXUHPHQW��WDNH
�EORRG�SUHVVXUH���)RU�PHGLFDO�XVH�E\�SURIHVVLRQDO�PHGLFDO�VWDII��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�DGKHUHQFH�FKHFN�JHQHUDWHV�D�VRIWZDUH�HUURU��7ZR�LVVXHV�RFFXU�DV�D�UHVXOW�RI�WKH�VRIWZDUH�HUURU����
1R�DGKHUHQFH�IODJ�LV�JHQHUDWHG�IRU�WKDW�GD\�����1R�WDVN�LV�JHQHUDWHG�IRU�WKH�GDWH����GD\V�ODWHU��$Q�HUURU
PHVVDJH�LV�JHQHUDWHG�DQG�IRUZDUGHG�WR�RSHUDWLRQV��6XEVHTXHQWO\��IRU�GD\V�LQ�ZKLFK�QR�WDVN�ZDV
JHQHUDWHG��SDWLHQW�ZLOO�QRW�JHW�D�UHPLQGHU�RQ�WKH�WDEOHW�WR�WDNH�D�PHDVXUHPHQW����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�9LVLFX��%DOWLPRUH��0'�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
)/��0$��0,��06��3$��DQG�.6��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������$%;�3(175$�����DQG����&��&O�,,
&RPSDQ\��+RULED�,QVWUXPHQWV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3HQWUD�&�����YHUVLRQ�������RU�ORZHU��7KH�$%;�3(175$�����DQG����&�DUH�GLVFUHWH�SKRWRPHWULF�EHQFK
WRS�FKHPLVWU\�DQDO\]HUV�IRU�FOLQLFDO�XVH��7KH�GHYLFH�LV�LQWHQGHG�WR�GXSOLFDWH�PDQXDO�DQDO\WLFDO
SURFHGXUHV�E\�SHUIRUPLQJ�YDULRXV�VWHSV�VXFK�DV�SLSHWWLQJ��PL[LQJ��KHDWLQJ�DQG�PHDVXULQJ�FRORU
LQWHQVLW\��7KH�GHYLFH�LV�LQWHQGHG�IRU�XVH�LQ�FRQMXQFWLRQ�ZLWK�FHUWDLQ�PDWHULDOV�WR�PHDVXUH�D�YDULHW\�RI
�DQDO\WHV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
+RULED�,QVWUXPHQWV��,QF��LV�UHFDOOLQJ�$%;�3HQWUD������YHUVLRQ�������RU�ORZHU��DQG�3HQWUD�&�����YHUVLRQ
������RU�ORZHU��EHFDXVH�FOLQLFDO�FKHPLVWU\�DQDO\]HU�PDOIXQFWLRQV�ZKHQ�WKH�IROORZLQJ�FHUWDLQ�DODUPV
DSSHDU�RQ�WKH�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RULED�,QVWUXPHQWV�,QF���,UYLQH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,QWHOOL6SDFH�3RUWDO�';�+;�(;�$XWR63(&7��&O
,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QWHOOL6SDFH�3RUWDO�';�+;�(;�$XWR63(&7�3UR�6RIWZDUH�$SSOLFDWLRQ��3KLOLSV�0HGLFDO�6\VWHPV�
&OHYHODQG��2+��3URYLGHV�VRIWZDUH�DSSOLFDWLRQV�XVHG�WR�SURFHVV��DQDO\]H��DQG�GLVSOD\�PHGLFDO
�LPDJHV�GDWD�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�$XWR63(&7�3UR�DSSOLFDWLRQ�ZDV�RQO\�GHVLJQHG�WR�UHFRQVWUXFW�FDUGLDF�63(&7�GDWD�REWDLQHG�ZLWK
GHWHFWRUV�SRVLWLRQHG�DW���¢�RU����¢�UHODWLYH�WR�RQH�DQRWKHU��+RZHYHU��FHUWDLQ�JDPPD�FDPHUDV�DOORZ�IRU
RWKHU�UHODWLYH�GHWHFWRU�DQJOHV��'DWD�DFTXLUHG�DW�WKHVH�RWKHU�DQJOHV�ZLOO�QRW�EH�FRUUHFWO\�UHFRQVWUXFWHG�E\
$XWR63(&7�3UR�DQG�WKH�UHVXOWV�ZLOO�OLNHO\�EH�HUURQHRXV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���8QLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV6SHFLDO�1XFOHDU�PHGLFLQH�LPDJH
GLVSOD\&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
([WHQGHG�%ULOOLDQFH�:RUNVSDFH�10�6SHFLDO�1XFOHDU�PHGLFLQH�LPDJH�GLVSOD\�DQG�SURFHVVLQJ�DSSOLFDWLRQ
VXLWH��$XWR63(&7�3UR�6RIWZDUH�$SSOLFDWLRQ��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��2+��3URYLGHV
VRIWZDUH�DSSOLFDWLRQV�XVHG�WR�SURFHVV��DQDO\]H��DQG�GLVSOD\�PHGLFDO�LPDJHV�GDWD��5HFDOO�1XPEHU
�=�����������S!
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5($621�EU!
7KH�$XWR63(&7�3UR�DSSOLFDWLRQ�ZDV�RQO\�GHVLJQHG�WR�UHFRQVWUXFW�FDUGLDF�63(&7�GDWD�REWDLQHG�ZLWK
GHWHFWRUV�SRVLWLRQHG�DW���¢�RU����¢�UHODWLYH�WR�RQH�DQRWKHU��+RZHYHU��FHUWDLQ�JDPPD�FDPHUDV�DOORZ�IRU
RWKHU�UHODWLYH�GHWHFWRU�DQJOHV��'DWD�DFTXLUHG�DW�WKHVH�RWKHU�DQJOHV�ZLOO�QRW�EH�FRUUHFWO\�UHFRQVWUXFWHG�E\
$XWR63(&7�3UR�DQG�WKH�UHVXOWV�ZLOO�OLNHO\�EH�HUURQHRXV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���8QLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�([WHQGHG�%ULOOLDQFH�:RUNVSDFH�10��
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
([WHQGHG�%ULOOLDQFH�:RUNVSDFH�10�1XFOHDU�PHGLFLQH�LPDJH�GLVSOD\�DQG�SURFHVVLQJ�DSSOLFDWLRQ�VXLWH�
$XWR63(&7�3UR�6RIWZDUH�$SSOLFDWLRQ��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��2+��3URYLGHV�VRIWZDUH
DSSOLFDWLRQV�XVHG�WR�SURFHVV��DQDO\]H��DQG�GLVSOD\�PHGLFDO�LPDJHV�GDWD��5HFDOO�1XPEHU�=����������
�S!
5($621�EU!
7KH�$XWR63(&7�3UR�DSSOLFDWLRQ�ZDV�RQO\�GHVLJQHG�WR�UHFRQVWUXFW�FDUGLDF�63(&7�GDWD�REWDLQHG�ZLWK
GHWHFWRUV�SRVLWLRQHG�DW���¢�RU����¢�UHODWLYH�WR�RQH�DQRWKHU��+RZHYHU��FHUWDLQ�JDPPD�FDPHUDV�DOORZ�IRU
RWKHU�UHODWLYH�GHWHFWRU�DQJOHV��'DWD�DFTXLUHG�DW�WKHVH�RWKHU�DQJOHV�ZLOO�QRW�EH�FRUUHFWO\�UHFRQVWUXFWHG�E\
$XWR63(&7�3UR�DQG�WKH�UHVXOWV�ZLOO�OLNHO\�EH�HUURQHRXV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����8QLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�620$720�'HILQLWLRQ��620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�)ODVK�DQG�620$720
'HILQLWLRQ�(GJH����,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�LQLWLDWHG�D�&XVWRPHU�$GYLVRU\�1RWLFH�RQ������������WR�LQIRUP�FXVWRPHUV�DERXW�DFWLRQV�IRU
EXJ�IL[LQJ�WKH�IROORZLQJ�V\VWHPV��620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�'HILQLWLRQ�(GJH��ZKLFK�FRXOG�SRVVLEO\�FDXVH�VFDQ�DERUWV��UHV�FDQV�RI�SDWLHQWV�ZLWK
DGGLWLRQDO�GRVH��GHOD\HG�GLDJQRVLV�DQG�DV�ZRUVW�FDVH�VFHQDULRV��FRXOG�SRVVLEO\�FDXVH�WKH�QHHG�RI
DGGLWLRQDO�FRQWUDVW�PHGLXP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�)ODVK���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�620$720�'HILQLWLRQ�)ODVK��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�LQLWLDWHG�D�&XVWRPHU�$GYLVRU\�1RWLFH�RQ������������WR�LQIRUP�FXVWRPHUV�DERXW�DFWLRQV�IRU
EXJ�IL[LQJ�WKH�IROORZLQJ�V\VWHPV��620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�'HILQLWLRQ�(GJH��ZKLFK�FRXOG�SRVVLEO\�FDXVH�VFDQ�DERUWV��UHV�FDQV�RI�SDWLHQWV�ZLWK
DGGLWLRQDO�GRVH��GHOD\HG�GLDJQRVLV�DQG�DV�ZRUVW�FDVH�VFHQDULRV��FRXOG�SRVVLEO\�FDXVH�WKH�QHHG�RI
DGGLWLRQDO�FRQWUDVW�PHGLXP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ�$6���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�620$720�'HILQLWLRQ��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�LQLWLDWHG�D�&XVWRPHU�$GYLVRU\�1RWLFH�RQ������������WR�LQIRUP�FXVWRPHUV�DERXW�DFWLRQV�IRU
EXJ�IL[LQJ�WKH�IROORZLQJ�V\VWHPV��620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�'HILQLWLRQ�(GJH��ZKLFK�FRXOG�SRVVLEO\�FDXVH�VFDQ�DERUWV��UHV�FDQV�RI�SDWLHQWV�ZLWK
DGGLWLRQDO�GRVH��GHOD\HG�GLDJQRVLV�DQG�DV�ZRUVW�FDVH�VFHQDULRV��FRXOG�SRVVLEO\�FDXVH�WKH�QHHG�RI
DGGLWLRQDO�FRQWUDVW�PHGLXP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�620$720�'HILQLWLRQ��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�620$720�'HILQLWLRQ��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�LQLWLDWHG�D�&XVWRPHU�$GYLVRU\�1RWLFH�RQ������������WR�LQIRUP�FXVWRPHUV�DERXW�DFWLRQV�IRU
EXJ�IL[LQJ�WKH�IROORZLQJ�V\VWHPV��620$720�'HILQLWLRQ�$6��620$720�'HILQLWLRQ�)ODVK�DQG
620$720�'HILQLWLRQ�(GJH��ZKLFK�FRXOG�SRVVLEO\�FDXVH�VFDQ�DERUWV��UHV�FDQV�RI�SDWLHQWV�ZLWK
DGGLWLRQDO�GRVH��GHOD\HG�GLDJQRVLV�DQG�DV�ZRUVW�FDVH�VFHQDULRV��FRXOG�SRVVLEO\�FDXVH�WKH�QHHG�RI
DGGLWLRQDO�FRQWUDVW�PHGLXP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$�����+HPDWRORJ\�6\VWHPV��&O
,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$�����+HPDWRORJ\�6\VWHPV��6LHPHQV�0DWHULDO�1XPEHU��601������������,9'�7KH�$'9,$����
+HPDWRORJ\�6\VWHP�LV�D�IXOO\�DXWRPDWHG��KLJK�TXDOLW\�KHPDWRORJ\�V\VWHP�IRU�LQ�YLWUR�GLDJQRVWLF�XVH�LQ
FOLQLFDO�ODERUDWRULHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
76RIWZDUH�DQRPDO\��6LHPHQV�LGHQWLILHG�WKDW�VRIWZDUH�YHUVLRQ����������RQ�WKH�$'9,$�����+HPDWRORJ\
6\VWHP�GRHV�QRW�WULJJHU�WKH�IROORZLQJ�IODJV��7KH�*�RU�/�PRUSKRORJ\�IODJV�IRU�LPPDWXUH�JUDQXORF\WHV��,*�
DQG�DW\SLFDO�O\PSKRF\WHV��$7<3���UHVSHFWLYHO\��7KH�UHVXOWV�IURP�SDWLHQW�VDPSOHV�ZKLFK�KDYH�LPPDWXUH
JUDQXORF\WHV�RU�DW\SLFDO�O\PSKRF\WHV�ZLOO�QRW�JHQHUDWH�WKH�IODJV�ZKHQ�WKH\�VKRXOG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86����V\VWHPV��)RUHLJQ�����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&7���&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&7�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�5HFDOO
�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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���8QLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH�������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,QJHQXLW\�&RUH���&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�L&7�63�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�L&7�63�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�L&7��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�L&7�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�%ULOOLDQFH�����&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV��5HFDOO
�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�QRWLILHG�RI�D�VRIWZDUH�HUURU�LQ�ZKLFK�WKH�V\VWHP�PD\�QRW�DXWRPDWLFDOO\�VHQG�DOO�LPDJH�GDWD
VHULHV�WR�UHPRWH�GHYLFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6WU\NHU�6XUJL&RXQWHU��VFDQQHU��&O�,,
&RPSDQ\��6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6XUJL&RXQWHU��VFDQQHU�3URGXFW�8VDJH��7KH�6XUJL&RXQW�6DIHW\�6SRQJH�6\VWHP�LV�LQGLFDWHG�IRU�XVH�LQ
FRXQWLQJ�DQG�UHFRUGLQJ�WKH�QXPEHU�RI�WKHUPDOO\�ODEHOHG�VXUJLFDO�VSRQJHV��ODSDURWRP\�VSRQJHV��DQG
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WRZHOV�XVHG�GXULQJ�VXUJLFDO�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�DIIHFWHG�6XUJL&RXQWHU�VFDQQHU�GRHV�QRW�FRUUHFWO\�LQWHUDFW�ZLWK�WKH�6&����VRIWZDUH��:KHQ�GRFNHG
SUH�SRVWRSHUDWLYHO\��WKHUH�LV�D�SRWHQWLDO�IRU�WKH�DIIHFWHG�6XUJL&RXQWHU�VFDQQHU�WR�GLVSOD\�DQ�HUURU
PHVVDJH��FRGH ����$GGLWLRQDOO\��WKH�6XUJL&RXQWHU�VFDQQHU�VRIWZDUH�YHUVLRQ�QXPEHU�LV�QRW�DSSURSULDWHO\
GLVSOD\HG�LQ�WKH�6&����DSSOLFDWLRQ�GXULQJ�LQVWDOODWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ��3RUWDJH��0,��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$OFRQ�9(5,21�5HIHUHQFH�8QLW��&O�,,
&RPSDQ\��$OFRQ�5HVHDUFK��/WG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9(5,21�5HIHUHQFH�8QLW��9LVLRQ�3ODQQHU��3URGXFW�8VDJH��7KH�9(5,21�,PDJH�*XLGHG�V\VWHP�LV�DQ
DGYDQFHG�VXUJLFDO�SODQQLQJ��LPDJLQJ�DQG�JXLGDQFH�WHFKQRORJ\�GHVLJQHG�WR�SURYLGH�JUHDWHU�DFFXUDF\
DQG�HIILFLHQF\�GXULQJ�FDWDUDFW�VXUJHU\��,W�DOORZV�H\H�VXUJHRQV�WR�FDSWXUH�D�KLJK�UHVROXWLRQ��GLDJQRVWLF
UHIHUHQFH�LPDJH�RI�WKH�SDWLHQW�V�H\H�SUH�RSHUDWLYHO\��TXLFNO\�GHWHUPLQH�DQ�RSWLPL]HG�VXUJLFDO�SODQ�WKDW
HQDEOHV�VXUJHRQV�WR�VHH�DOO�LQFOXVLRQV�DQG�DOLJQPHQW�LQ�UHDO�WLPH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$OFRQ�LV�FRQGXFWLQJ�D�YROXQWDU\�PHGLFDO�GHYLFH�FRUUHFWLRQ�RI�DOO�9(5,21�5HIHUHQFH�8QLWV��9LVLRQ
3ODQQHU��WKDW�DUH�VKDUHG�ZLWK�WKH�$OFRQ�/HQ6[�/DVHU�6\VWHP�DIWHU�UHFHLYLQJ�UHSRUWV�FRQFHUQLQJ�WKH
LQFOXVLRQ�RI�XQSODQQHG�DUFXDWHV�RQ�SULQWHG��VDYHG���SGI��RU�H[SRUWHG�VXUJLFDO�SODQV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$OFRQ�5HVHDUFK��/WG���)RUW�:RUWK��7;�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�3LFWXUH�$UFKLYLQJ�DQG
&RPPXQLFDWLRQ��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW�
FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\
LPDJHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7R�LQIRUP�XVHUV�DERXW�WKH�SRVVLEOH�LQFRUUHFW�YDOXHV�IRU�'LVWDQFH�0HDVXUHPHQWV�ZKHQ�XVLQJ�FHUWDLQ
PRGDOLWLHV�LQ�FRPELQDWLRQ�ZLWK�V\QJR�,PDJLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*��3ODWLQXP�	�*��0RELOH�*OXVRFH�0RQLWRULQJ
&ODVV�,
&RPSDQ\��'H[FRPO�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!��
1DPH�RI�GHYLFH��'H[FRP�*��3/$7,180�5HFHLYHU��'H[FRP�*��3/$7,180��3HGLDWULF��5HFHLYH�
'H[FRP�*��3/$7,180��3URIHVVLRQDO��5HFHLYHU��'H[FRP�*��3/$7,180�5HFHLYHU�ZLWK�6KDUH�
'H[FRP�*��3/$7,180��3HGLDWULF��5HFHLYHU�ZLWK�6KDUH��'H[FRP�*��0RELOH�5HFHLYHU��S!
5($621�EU!
'H[FRP�,QF��LV�UHFDOOLQJ�WKH�&RQWLQXRXV�*OXFRVH�0RQLWRULQJ�6\VWHPV�EHFDXVH�WKH�DXGLEOH�DODUP�PD\
QRW�DFWLYDWH�LQ�WKH�UHFHLYHU�SLHFH�ZKHQ�ORZ�RU�KLJK�JOXFRVH�OHYHOV��K\SRJO\FHPLD�RU�K\SHUJO\FHPLD��DUH
GHWHFWHG�
5HO\LQJ�RQ�WKLV�SURGXFW�IRU�QRWLILFDWLRQ�RI�ORZ�RU�KLJK�EORRG�VXJDU�FRXOG�UHVXOW�LQ�VHULRXV�DGYHUVH
FRQVHTXHQFHV��LQFOXGLQJ�GHDWK�DV�WKH�DXGLWRU\�DODUP�PD\�QRW�VRXQG�DQG�XVHUV�PLJKW�QRW�EH�QRWLILHG�RI
ORZ�RU�KLJK�EORRG�VXJDU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UlJHU�0HGLFDO��,QF��������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�QDWLRQZLGH�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$UWLV�2QH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�2QH��,QWHUYHQWLRQDO��)OXRURVFRSLF��[�UD\�V\VWHP�$UWLV�RQH�LV�DQ�DQJLRJUDSK\�V\VWHP�GHYHORSHG�IRU
GLDJQRVWLF�LPDJLQJ�DQG�LQWHUYHQWLRQDO�SURFHGXUHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG�REHVH
SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG�ZLWK�WKH�$UWLV�2QH�LQFOXGH�FDUGLDF�DQJLRJUDSK\�
QHXUR�DQJLRJUDSK\��JHQHUDO�DQJLRJUDSK\��URWDWLRQDO�DQJLRJUDSK\��PXOWLSXUSRVH�DQJLRJUDSK\�DQG�ZKROH
ERG\�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV�DV�ZHOO�DV�SURFHGXUHV�QH[W�WR�WKH�WDEOH�IRU�SDWLHQW
H[WUHPLWLHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$IWHU�LPSRUWLQJ�VHJPHQWDWLRQ�UHVXOWV�RI�WKH�OHIW�DWULXP�FUHDWHG�RQ�WKH�$UWLV�2QH�V\VWHP��WKH�SRVVLELOLW\
H[LVWV�IRU�WKH�UHVXOWV�WR�EH�PLUURUHG�WR�DQ�HOHFWUR�DQDWRPLFDO��'�PDSSLQJ�V\VWHP��&$572�IURP
%LRVHQVH�:HEVWHU�,QF��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��DQJLRJUDSK\�V\VWHP�S!
',675,%87,21�EU!
0LFKLJDQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�&LRV�$OSKD��PRELOH�;�UD\�V\VWHP�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&LRV�$OSKD��PRELOH�;�UD\�V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�LVVXHV�RQ�&LRV�$OSKD�PRELOH�&�$UP�V\VWHP�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������05,GLDQ�9LHZ5D\�5DGLDWLRQ�7KHUDS\�6\VWHP�
&O�,,
&RPSDQ\��9LHZUD\�,QFRUSRUDWHG���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
05,GLDQ�9LHZ5D\�5DGLDWLRQ�7KHUDS\�6\VWHP��9LHZ5D\�7UHDWPHQW�3ODQQLQJ�DQG�'HOLYHU\�6\VWHP��DOVR
NQRZQ�DV�WKH�05,GLDQ¢�6\VWHP��LV�LQGLFDWHG�IRU�VWHUHRWDFWLF�UDGLRVXUJHU\�DQG�SUHFLVLRQ�UDGLRWKHUDS\�IRU
OHVLRQV��WXPRUV��DQG�FRQGLWLRQV�DQ\ZKHUH�LQ�WKH�ERG\�ZKHQ�UDGLDWLRQ�WUHDWPHQW�LV�LQGLFDWHG��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�HGLWLQJ�WKH�LVRFHQWHU�RU�WKH�FRXFK�SRVLWLRQ�RI�WKH�SODQ�ZKLOH�LQ�WKH�WUHDWPHQW�ZRUNIORZ��LQ�WKH
3RLQWV�VFUHHQ��DQG�UH�RSWLPL]LQJ��WKH�VRIWZDUH�ZLOO�QRW�SURPSW�WKH�XVHU�WR�VKLIW�WKH�FRXFK�WR�WKH�QHZ
LVRFHQWHU��$V�D�UHVXOW�WKHUH�LV�WKH�SRWHQWLDO�WR�GHOLYHU�GRVH�WR�WKH�LQLWLDO�LVRFHQWHU�UDWKHU�WKDQ�WKH�QHZ
ORFDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LHZUD\�,QFRUSRUDWHG��2DNZRRG�9LOODJH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0LFUR6FDQ�/DE3UR��&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0LFUR6FDQ�/DE3UR�,QIRUPDWLRQ�0DQDJHU�6\VWHP��6RIWZDUH�9HUVLRQV�����WR������&DWDORJ�1R�����������
���������������������������������������������������������������������������������������
������������������������������������������-DSDQ�����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW
���������/DE3UR�Y�����6\VWHP�6RIWZDUH����������/DE3UR�0%7�1RQ�&RQQHFW�6\VWHPV�Y����
���������/DE3UR�0%7�&RQQHFW�6\VWHPV�Y�����&DQDGD������������/DE3UR�Y�����3DQHO�8SGDWH����.LW
����������/DE3UR�&RQQHFW�Y�����3DQHO�8SGDWH����.LW����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW
���������/DE3UR�Y�����6\VWHP�6RIWZDUH����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW�(XURSH�
���������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW����������/DE3UR�Y�����6\VWHP�6RIWZDUH�86$�
����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW����������/DE3UR�Y�����6\VWHP�6RIWZDUH���������
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$60�/DE3UR�0%7�Y��������������$60�/DE3UR�0%7�Y�����IRU�&RQQHFW�����������/DE3UR�Y����
3DQHO�8SGDWH����.LW�����������/DE3UR�&RQQHFW�Y�����3DQHO�8SGDWH����.LW�52:������������/DE3UR
Y�����3DQHO�8SGDWH����.LW����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW����������/DE3UR�Y����
6\VWHP�6RIWZDUH����������/DE3UR�Y�����6RIWZDUH�8SGDWH�.LW����������/DE3UR�Y�����6\VWHP
6RIWZDUH�3URGXFW�8VDJH��/DE3UR�'DWD�0DQDJHPHQW�6\VWHP�LV�D�0LFURVRIW�:LQGRZV�EDVHG�VRIWZDUH
SURJUDP�DQG�LV�LQWHQGHG�WR�PDQDJH�ERWK�PLFURELDO�LGHQWLILFDWLRQ��,'��DQG�DQWLPLFURELDO�DJHQW
VXVFHSWLELOLW\�WHVWLQJ��$67��GDWD�JHQHUDWHG�IURP�0LFUR6FDQ�LQVWUXPHQWV�RU�PDQXDOO\�HQWHUHG
PLFURELRORJ\�WHVW�UHVXOWV��IRU�XVH�E\�WUDLQHG�ODERUDWRU\�SHUVRQQHO��/DE3UR�$OHUW([�LV�D�IXQFWLRQDO�VXEVHW
RI�WKH�/DE3UR�'DWD�0DQDJHPHQW�6\VWHP�WKDW�DQDO\]HV�0LFUR6FDQ�,'�DQG�$67�GDWD��RU�RWKHU�SUHGHILQHG
SDUDPHWHUV��DJDLQVW�D�VHULHV�RI�HVWDEOLVKHG�UXOHV�DOHUWV�DQG�QRWLILHV�WKH�XVHU�RI�XQXVXDO�DQG�RU�FULWLFDO
�FRQGLWLRQV��ZKLFK�PD\�ZDUUDQW�IXUWKHU�DQDO\VLV�RU�DFWLRQV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�LV�UHFDOOLQJ�WKH�0LFUR6FDQ�/DE3UR�,QIRUPDWLRQ�0DQDJHU�6\VWHP�EHFDXVH�WKH�VRIWZDUH
LQFRUUHFWO\�DOORZV�WKH�RSHUDWRU�WR�PDQXDOO\�HGLW�WKH�FDUERK\GUDWH�VXEVWUDWHV�ZKHQ�PDQXDOO\�UHDGLQJ
GULHG�RYHUQLJKW�JUDP�QHJDWLYH�SDQHOV�ZLWK�DQ�,'�+ROG�VWDWXV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF����%UHD��&$RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�WRWDO��������XQLWV�LQ�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�V\QJR�;�:RUNSODFH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
V\QJR�;�:RUNSODFH�LV�D�PHGLFDO�ZRUNVWDWLRQ�IRU�UHDO�WLPH�YLHZLQJ��LPDJH�PDQLSXODWLRQ���'�YLVXDOL]DWLRQ�
FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV�DQG�GDWD�RQ�H[FKDQJH�PHGLD��,W�LV�XVHG�IRU�GLDJQRVWLF
LPDJH�YLHZLQJ�DQG�SRVW�SURFHVVLQJ�GXULQJ�LQWHUYHQWLRQDO�SURFHGXUHVV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$IWHU�LPSRUWLQJ��WKH�VHJPHQWDWLRQ�UHVXOWV�DSSHDU�PLUURUHG�DW�WKH�&$572�V\VWHP�DQG�FDQ
W�EH�XVHG�IRU
WKH�DEODWLRQ�SURFHGXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�WR�,/��1<��07��DQG�01��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$ODULV�3&�8QLW��,QIXVLRQ�3XPS��&O�,,
&RPSDQ\��&DUH)XVLRQ�����,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ODULV�3&�8QLW��,QIXVLRQ�3XPS�0RGHO�������3DUW�1R��7&���������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&DUH)XVLRQ�LV�UHFDOOLQJ�WKH�$ODULV�3&�XQLW�EHFDXVH�D�FRPSRQHQW�RQ�WKH�3&�XQLW�SRZHU�VXSSO\�PD\
FDXVH�D��6\VWHP�(UURU��RU��0LVVLQJ�%DWWHU\��HUURU�FRGH�������������S!
5(&$//,1*�),50�0$18)$&785(5�EU!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5RFKH�FREDV�S�����SUH�DQDO\WLFDO�V\VWHP��&O
,,
&RPSDQ\��5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
FREDV�S�����SUH�DQDO\WLFDO�V\VWHP�3UH�DQDO\WLFDO�VDPSOH�KDQGOLQJ�WKDW�LQFOXGHV�GH�FDSSLQJ��DOLTXRWLQJ
DQG�VRUWLQJ�RI�VDPSOHV�IRU�DQDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XH�WR�D�IDOVH�WULJJHULQJ�RU�GHWHFWLRQ�RI�WKH�OLIWLQJ�JULSSHU�5($'<�VLJQDO��VDPSOH�WXEHV�DUH�QRW�FRUUHFWO\
SODFHG�EDFN�LQ�WKH�5DFN�7XEH�7UDQVSRUW��577��DIWHU�WKH�GHFDSSLQJ�SURFHVV��7KHUHIRUH��RSHQ�VDPSOH
WXEHV�FDQ�EH�GURSSHG�LQ�WKH�FREDV�S������VSLOOLQJ�WKH�VDPSOH�PDWHULDO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF���,QGLDQDSROLV��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�LQFOXGLQJ�3XHUWR�5LFR�DQG�WR�WKH�VWDWHV�RI��7;��2+��71��$=��:$��0,�DQG�*$��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�'5$'�����(�)3'�:LUHOHVV�6\VWHP�
&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�'5$'�����(�)3'�:LUHOHVV�6\VWHP�3URGXFW�8VDJH�7KH�'5$'�����¢�LV�LQWHQGHG�IRU�XVH�ZLWK
WKH�FHLOLQJ�VXVSHQGHG�WXEH�VXSSRUW��KLJK�YROWDJH�JHQHUDWRU��DQG�EXFN\�VWDQG�RU�EXFN\�WDEOH
LQFRUSRUDWLQJ�D�IL[HG�RU�GHWDFKDEOH��SRUWDEOH��IODW�SDQHO�GHWHFWRU�IRU�UDGLRJUDSK\�RI�WKH�KHDG��FKHVW�
DEGRPHQ��VSLQH��QHFN��DQG�OLPEV��7KLV�V\VWHP�LV�XVHG�IRU�LPDJH�DFTXLVLWLRQ��LPDJH�GLVSOD\�DQG
WUDQVPLVVLRQ�RXWSXW�RU�LPDJHV�WR�H[WHUQDO�GHYLFHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�D�XVHU�SHUIRUPHG�UDGLRJUDSK\�XVLQJ�WKH�ZLUHOHVV�)3'��D�PHVVDJH�ZLQGRZ�DSSHDUHG�RQ�WKH
PRQLWRU�VWDWLQJ�WKDW�LPDJLQJ�WUDQVPLVVLRQ�ZDV�QRW�FRPSOHWHG�ZLWK�QR�UDGLRJUDSKLF�LPDJH��,W�DOVR
LQGLFDWHG�WR�VHOHFW�WKH��2.��EXWWRQ�WR�UH�DFTXLUH�WKH�LPDJH�GDWD�RU�WR�VHOHFW�WKH¢
&DQFHO��EXWWRQ�WR
FDQFHO�WKH�UH�DFTXLVLWLRQ��$V�LQVWUXFWHG�WKH�XVHU�VHOHFWHG��2.��DQG�WKH�VDPH�PHVVDJH�ZLQGRZ
DSSHDUHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV��,QF��7XVWLQ��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP��&O�,,
&RPSDQ\��0,768%,6+,�+($9<�,1'8675,(6��/7'����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP��6RIWZDUH�9HUVLRQ�������DQG�DIWHU��,QWHQGHG�IRU�UDGLDWLRQ
WKHUDS\�RI�OHVLRQV��WXPRUV��FRQGLWLRQV�DQ\ZKHUH�LQ�WKH�ERG\�ZKHUH�UDGLDWLRQ�WKHUDS\�LV�LQGLFDWHG�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XH�WR�2SHUDWRU�&RQVROH�VRIWZDUH�DQRPDO\��D�FKDQJH�LQ�WUHDWPHQW�FRPSOHWLRQ�VWDWXV�RI�WKH�ODVW�SDWLHQW
RI�WKH�GD\�PD\�EH�DOWHUHG�IURP��&RPSOHWHG��RU�'LVFRQWLQXHG���WR��8QWUHDWHG��XQGHU�VSHFLILF
FRQGLWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0,768%,6+,�+($9<�,1'8675,(6��/7'���+,526+,0$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�)ORULGD��1HZ�<RUN��2KLR�	�7H[DV��DQG�WKH�FRXQWULHV�RI�)UDQFH��*HUPDQ\�
-DSDQ��,WDO\��.RUHD��	�%HOJLXP���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�'\QDPLFV��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�6\QJR�'\QDPLFV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��0RGHO�1XPEHUV�
���������������������������������������LQWHQGHG�IRU�DFFHSWDQFH��WUDQVIHU��GLVSOD\��VWRUDJH��DUFKLYH
DFFHSWDQFH��WUDQVIHU��GLVSOD\��VWRUDJH��DUFKLYH�DQG�PDQLSXODWLRQ�RI�GLJLWDO�PHGLFDO�LPDJHV��LQFOXGLQJ
TXDQWLILFDWLRQ�DQG�UHSRUW�JHQHUDWLRQ��1RW�LQWHQGHG�IRU�UHDGLQJ�RI�PDPPRJUDSK\�LPDJHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV
�FRQGXFWLQJ�D�UHFDOO�GXH�WR�D�SRWHQWLDO�LVVXH�ZKHQ�XVLQJ�WKH�PHDVXUHPHQW�SDFNDJH�RI�WKH
9$���YHUVLRQ�RI�V\QJR�'\QDPLFV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0F.HVVRQ�+RUL]RQ�0HGLFDO�,PDJLQJ���&O�,,
&RPSDQ\��0FNHVVRQ�0HGLFDO�,PPDJLQJ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0F.HVVRQ�+RUL]RQ�0HGLFDO�,PDJLQJ��+0,��SURGXFWV�YHUVLRQV�������WR�LQFOXGLQJ������DQG�0F.HVVRQ
5DGLRORJ\��05��SURGXFWV������DQG���������5HFDOO�1XPEHU�=������������S!
5($621�EU!
0F.HVVRQ�KDV�LGHQWLILHG�D�GHVLJQ�GHILFLHQF\�ZKHUH�XQGHU�UDUH�FLUFXPVWDQFHV��LPSRUWHG�LPDJHV�VWXGLHV
PD\�UH�XVH�D�QRQ�XQLTXH�LPDJH�GLUHFWRU\��7KLV�LVVXH�PD\�FDXVH�LQFRUUHFW�LPDJHV�WR�EH�GLVSOD\HG�IRU�D
SDWLHQW��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0FNHVVRQ�0HGLFDO�,PPDJLQJ��5LFKPRQG��%ULWLVK�&ROXPELD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SLULW�70�6HOHFW�EHG��&O�,,
&RPSDQ\��&+*�+RVSLWDO�%HGV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�6SLULW�70�6HOHFW�EHG�LV�D�0HG�6XUJ�EHG�LQWHQGHG�WR�VXSSRUW�DQG�WUDQVSRUW�ORZ�WR�PRGHUDWH�DFXLW\
SDWLHQWV�LQ�WKH�PHGLFDO�DQG�RU�VXUJLFDO�DUHD�RI�WKH�KRVSLWDO��7KH�6SLULW�6HOHFW�EHG�LV�DOVR�LQWHQGHG�IRU�XVH
DV�D�JHQHUDO�SXUSRVH��YDULDEOH�KHLJKW�KRVSLWDO�EHG�IRU�JHQHUDO�FDUH��SRVW�RSHUDWLYH�DQG�JHQHUDO
PHGLFLQH�ZDUGV��7KH�SURGXFW�KDV�D�����SRXQG�VDIH�ZRUNLQJ�ORDG�DQG�LQFOXGHV�WKH�VWDQGDUG�IHDWXUHV�RI
DQ�LQWHJUDWHG�VFDOH�DQG�EHG�H[LW�V\VWHP��HQKDQFHG�IRRWERDUG�VWDII�FRQWUROV�IRU�VFDOH�DQG�EHG�H[LW
V\VWHP�DQG�D�ORZ�EHG�KHLJKW�RI�������LQFKHV��
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
,W�ZDV�LGHQWLILHG�WKDW�LQ�VRPH�VLWXDWLRQV�WKH�EHG�H[LW�DODUP�PD\�QRW�IXQFWLRQ�DV�LQWHQGHG��7KH�VRIWZDUH
FRGH�IRU�WKH�EHG�H[LW�V\VWHP�KDV�WKH�SRWHQWLDO�WR�DXWR�UHVHW�HUURQHRXVO\��,Q�VRPH�VLWXDWLRQV��WKH
VRIWZDUH�FRGH�GRHV�QRW�DOORZ�HQRXJK�WLPH�IRU�WKH�ZHLJKW�YDOXH�WR�IDOO�WR�]HUR�RQFH�WKH�SDWLHQW�HJUHVVHV
IURP�WKH�EHG��LQ�ZKLFK�FDVH��WKH�EHG�KDV�WKH�SRWHQWLDO�WR�UHVHW�WKH�EHG�H[LW�DODUP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&+*�+RVSLWDO�%HGV�,QF���/RQGRQ��&DQDGD�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$FFX�&KHN�,QIRUP�,,�%DVH�8QLW��&O�,,
&RPSDQ\�5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QIRUP�,,�%ORRG�*OXFRVH�0RQLWRULQJ�6\VWHP�$FFX�&KHN�LQIRUP�,,�%ORRG�*OXFRVH�0RQLWRULQJ�6\VWHP�LV
LQWHQGHG�IRU�WHVWLQJ�RXWVLGH�WKH�ERG\��LQ�YLWUR�GLDJQRVWLF�XVH��DQG�LV�LQWHQGHG�IRU�PXOWLSOH�SDWLHQW�XVH�LQ
SURIHVVLRQDO�KHDOWKFDUH�VHWWLQJV��7KLV�V\VWHP�VKRXOG�RQO\�EH�XVH�ZLWK�VLQJOH�XVH��DXWR�GLVDEOLQJ�ODQFLQJ
�GHYLFHV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
$FFX�&KHN�,QIRUP�,,�%DVH�8QLW�PLJKW�SURGXFH�SK\VLFDO�WUDQVPLVVLRQ�HUURUV�LQ�WKH�IRUP�RI�GDWD�ORVV�LQ
WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�PHWHU�DQG�WKH�'DWD�0DQDJHPHQW�6\VWHPV��'06���7KH�LVVXH�FDQ�OHDG
WR�WKH�GDWD�ORVV�RU�LQ�WKH�ZRUVW�FDVH�WR�DQ�HUURQHRXV�DVVLJQPHQW�RI�WKH�SDWLHQW�GDWD��SDWLHQW�PLVPDWFK��
7KH�LVVXH�ZLOO�RQO\�RFFXU�DW�VLWHV�XVLQJ�327&7��$�FRPPXQLFDWLRQ�YLD�86%��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDJQRVWLFV�2SHUDWLRQV��,QF��,QGLDQDSROLV��,1�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�������GHYLFHV��286��������S!
',675,%87,21�EU!
1DWLRQZLGH��S!



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP�&O�,,
&RPSDQ\��&RYLGLHQ�/3��IRUPHUO\�1HOOFRU�3XULWDQ�%HQQHWW�,QF�����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��3%����9HQWLODWRU�����[[[[[[[[���,QWHQGHG�WR�SURYLGH�FRQWLQXRXV
YHQWLODWLRQ�IRU�SHGLDWULF�DQG�DGXOW�SDWLHQWV�ZKR�UHTXLUH�HLWKHU�LQYDVLYH�YHQWLODWLRQ�RU�QRQ�LQYDVLYH
YHQWLODWLRQ���5HFDOO�1XPEHU�3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��3%����9HQWLODWRU�����[[[[[[[[��
,QWHQGHG�WR�SURYLGH�FRQWLQXRXV�YHQWLODWLRQ�IRU�SHGLDWULF�DQG�DGXOW�SDWLHQWV�ZKR�UHTXLUH�HLWKHU�LQYDVLYH
YHQWLODWLRQ�RU�QRQ�LQYDVLYH�YHQWLODWLRQ��5HFDOO�1XPEHU��=������������S!
5($621�EU!
*UDSKLFDO�XVHU�LQWHUIDFH��*8,��XQUHVSRQVLYH�WR�WRXFK�DQG�/RVV�RI�SULPDU\�YHQWLODWLRQ�XQGHU�FHUWDLQ
FLUFXPVWDQFHV��&RYLGLHQ�5HVSLUDWRU\�DQG�0RQLWRULQJ�6ROXWLRQV��QRZ�D�SDUW�RI�0HGWURQLF��LVVXHG�D�ILHOG
FRUUHFWLYH�DFWLRQ�QRWLFH�IRU�WZR�LVVXHV�RQ�DOO�PRGHOV�RI�3XULWDQ�%HQQHWW������3%�����YHQWLODWRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&RYLGLHQ�/3��IRUPHUO\�1HOOFRU�3XULWDQ�%HQQHWW�,QF���%RXOGHU��&2�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SDFHODE�+HDOWKFDUH�;KLELW�&HQWUDO�6WDWLRQ��&O
,,
&RPSDQ\��6SDFHODE�+HDOWKFDUH��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6SDFHODEV�+HDOWKFDUH�;KLELW�&HQWUDO�6WDWLRQ��0RGHO�������LV�XVHG�WR�SURYLGH�FOLQLFLDQV�ZLWK�FHQWUDO
PRQLWRULQJ�RI�SDWLHQW�GDWD�IRU�WKRVH�SDWLHQWV�FRQQHFWHG�WR�QHWZRUNHG�6SDFHODEV�+HDOWKFDUH�SDWLHQW
�PRQLWRUV�DQG�WHOHPHWU\�WUDQVPLWWHUV��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�KDV�UHFHLYHG�RQH�UHSRUW�RI�YDOXHV�IRU�SDWLHQW�KHLJKW�DQG�ZHLJKW�EHLQJ�VZLWFKHG�ZKHQ�LQSXW�DW
WKH�;KLELW�&HQWUDO�6WDWLRQ��0RGHO��������FDXVLQJ�D�EHGVLGH�PRQLWRU�%RG\�6XUIDFH�$UHD��%6$�
FDOFXODWLRQ�WR�EH�LQ�HUURU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODE�+HDOWKFDUH��,QF���6QRTXDOPLH��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�7ULORJ\��&O�,,
&RPSDQ\��3KLOLSV�5HVSLURQLFV���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7ULORJ\������7ULORJ\������7ULORJ\�2���7ULORJ\������7ULORJ\�(&��*DUELQ��*DUELQ�3OXV�7ULORJ\������7ULORJ\
�����*DUELQ��*DUELQ�SOXV�SURYLGHV�FRQWLQXRXV�RU�LQWHUPLWWHQW�YHQWLODWRU\�VXSSRUW�IRU�WKH�FDUH�RI
�LQGLYLGXDOV�ZKR�UHTXLUH�PHFKDQLFDO�YHQWLODWLRQ���5HFDOO�1XPEHU�=�����������S!
5($621�EU!
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6RIWZDUH�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�5HVSLURQLFV��0RQURHYLOOH��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526�����)6�&KHPLVWU\�6\VWHP���&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526��9,7526�����)6�&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU
1XPEHU�����������������DQG�9,7526�����)6�&KHPLVWU\�6\VWHP��5HIXUELVKHG���&DWDORJ�1XPEHU
���������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU�����������������,9'��7KH�9,7526������)6�&KHPLVWU\
6\VWHP�SHUIRUPV�GLVFUHWH�FOLQLFDO�WHVWV�RQ�VHUXP��XULQH��DQG�FHUHEUDO�VSLQDO�IOXLG�VSHFLPHQV�
0HWKRGRORJLHV�LQFOXGH�FRORULPHWULF��&0���SRWHQWLRPHWULF��30���UDWH��57���DQG�LPPXQR�UDWH��,5��WHVWV
�XVLQJ�PXOWL�OD\HUHG�9,7526�6OLGHV��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
QFUHDVHG�8�������RU��/8�FRQGLWLRQ�FRGHV�JHQHUDWHG�E\�9,7526���������������)6�������DQG�����
&KHPLVWU\�6\VWHPV�ZKHQ�XVLQJ�&DOLEUDWRU�.LW����/RW������$�WUHQG�RI�FRPSODLQWV�UHJDUGLQJ�FXVWRPHUV
DFWLRQV�IROORZLQJ�8�������RU��/8�FRQGLWLRQ�FRGHV�ZDV�QRWHG��6HH�5(6���������9,7526�&DOLEUDWRU�.LW
���ORW�����UHFDOO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86� ������)RUHLJQ� ������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526������&KHPLVWU\�6\VWHPV���&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������,9'��3URGXFW�8VDJH��)RU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG
TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�9,7526�&KHPLVWU\�3URGXFWV
6OLGHV��9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS�5HDJHQWV�DQG�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV
�5HDJHQWV���5HFDOO�1XPEHU��=�����������S!
5($621�EU!
QFUHDVHG�8�������RU��/8�FRQGLWLRQ�FRGHV�JHQHUDWHG�E\�9,7526���������������)6�������DQG�����
&KHPLVWU\�6\VWHPV�ZKHQ�XVLQJ�&DOLEUDWRU�.LW����/RW������$�WUHQG�RI�FRPSODLQWV�UHJDUGLQJ�FXVWRPHUV
DFWLRQV�IROORZLQJ�8�������RU��/8�FRQGLWLRQ�FRGHV�ZDV�QRWHG��6HH�5(6���������9,7526�&DOLEUDWRU�.LW
���ORW�����UHFDOO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86� �������)RUHLJQ� ������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������2UWKR�9,7526������&KHPLVWU\�6\VWHP���&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������,9'��3URGXFW�8VDJH��)RU�LQ�YLWUR�GLDJQRVWLF�XVH��7KH�9,7526������&KHPLVWU\
6\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO
LQWHUHVW��XVLQJ�ERWK�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��FRORULPHWULF�HQGSRLQW��UDWH��LRQ�VHOHFWLYH
HOHFWURGH��DQG�LPPXQRUDWH�PHWKRGV��DQG�9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS�OLTXLG�UHDJHQWV
�VSHFWURSKRWRPHWULF�DQG�VSHFWURSKRWRPHWULF�LPPXQRDVVD\�PHWKRGV����5HFDOO�1XPEHU��=����������
�S!
5($621�EU!
QFUHDVHG�8�������RU��/8�FRQGLWLRQ�FRGHV�JHQHUDWHG�E\�9,7526���������������)6�������DQG�����
&KHPLVWU\�6\VWHPV�ZKHQ�XVLQJ�&DOLEUDWRU�.LW����/RW������$�WUHQG�RI�FRPSODLQWV�UHJDUGLQJ�FXVWRPHUV
DFWLRQV�IROORZLQJ�8�������RU��/8�FRQGLWLRQ�FRGHV�ZDV�QRWHG��6HH�5(6���������9,7526�&DOLEUDWRU�.LW
���ORW�����UHFDOO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86� ������)RUHLJQ� �����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526�����&KHPLVWU\�6\VWHPV���&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������,9'��3URGXFW�8VDJH��)RU�LQ�YLWUR�GLDJQRVWLF�XVH��3URGXFW�8VDJH��)RU�LQ�YLWUR
GLDJQRVWLF�XVH��7KH�9,7526�����&KHPLVWU\�6\VWHP�SHUIRUPV�GLVFUHWH�FOLQLFDO�WHVWV�RQ�VHUXP��XULQH�
DQG�FHUHEUDO�VSLQDO�IOXLG�VSHFLPHQV��0HWKRGRORJLHV�LQFOXGH�FRORULPHWULF��&0���SRWHQWLRPHWULF��30���UDWH
�57���DQG�LPPXQR�UDWH��,5��WHVWV�XVLQJ�PXOWL�OD\HUHG�9,7526�6OLGHV���5HFDOO�1XPEHU��=����������
�S!
5($621�EU!
QFUHDVHG�8�������RU��/8�FRQGLWLRQ�FRGHV�JHQHUDWHG�E\�9,7526���������������)6�������DQG�����
&KHPLVWU\�6\VWHPV�ZKHQ�XVLQJ�&DOLEUDWRU�.LW����/RW������$�WUHQG�RI�FRPSODLQWV�UHJDUGLQJ�FXVWRPHUV
DFWLRQV�IROORZLQJ�8�������RU��/8�FRQGLWLRQ�FRGHV�ZDV�QRWHG��6HH�5(6���������9,7526�&DOLEUDWRU�.LW
���ORW�����UHFDOO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86� ������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526�����&KHPLVWU\�6\VWHPV���&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����&KHPLVWU\�6\VWHPV��&DWDORJ����������8QLTXH�'HYLFH�,GHQWLILHU�1R�����������������
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DQG�9,7526�����5HIXUELVKHG��&DWDORJ����������8QLTXH�'HYLFH�,GHQWLILHU�1R������������������,9'�
3URGXFW�8VDJH��)RU�LQ�YLWUR�GLDJQRVWLF�XVH��7KH�9,7526�����&KHPLVWU\�6\VWHP�SHUIRUPV�GLVFUHWH
FOLQLFDO�WHVWV�RQ�VHUXP��XULQH��DQG�FHUHEUDO�VSLQDO�IOXLG�VSHFLPHQV��0HWKRGRORJLHV�LQFOXGH�FRORULPHWULF
�&0���SRWHQWLRPHWULF��30���UDWH��57���DQG�LPPXQR�UDWH��,5��WHVWV�XVLQJ�PXOWL�OD\HUHG�9,7526�6OLGHV�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
QFUHDVHG�8�������RU��/8�FRQGLWLRQ�FRGHV�JHQHUDWHG�E\�9,7526���������������)6�������DQG�����
&KHPLVWU\�6\VWHPV�ZKHQ�XVLQJ�&DOLEUDWRU�.LW����/RW������$�WUHQG�RI�FRPSODLQWV�UHJDUGLQJ�FXVWRPHUV
DFWLRQV�IROORZLQJ�8�������RU��/8�FRQGLWLRQ�FRGHV�ZDV�QRWHG��6HH�5(6���������9,7526�&DOLEUDWRU�.LW
���ORW�����UHFDOO���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
86�������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�;�5D\�6\VWHPV��$OOXUD�;SHU�ZLWK�5�������3URGXFW�8VDJH��7KH�$OOXUD�;SHU�)'�2�DQG�$OOXUD�;SHU
)'�2����LV�LQWHQGHG�IRU�XVH�LQ�FDUGLRYDVFXODU�DQG�YDVFXODU�;�UD\�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ
GLDJQRVWLF��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV�37&$��VWHQW�SODFHPHQW�DQG�DWKHUHFWRPLHV���SDFHPDNHU
LPSODQWDWLRQV�DQG�(OHFWURSK\VLRORJ\��(3���7KH�$OOXUD�;SHU�)'�2��$OOXUD�;SHU�)'�2����DQG�$OOXUD�;SHU
)'�2����LV�LQWHQGHG�IRU��'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ
�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV���5HFDOO�1XPEHU�=�����������S!
5($621�EU!
8SRQ�LQLWLDWLQJ�)OXRURVFRS\�WKH�XVHU�PD\�HQFRXQWHU�D�XVHU�PHVVDJH�)OXRUR�IDLOHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������VRIWZDUH�IRU�6\QJR�'\QDPLFV��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
VRIWZDUH�IRU�6\QJR�'\QDPLFV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�IRU
DFFHSWDQFH��WUDQVIHU��GLVSOD\��VWRUDJH��DUFKLYH�DQG�PDQLSXODWLRQ�RI�GLJLWDO�PHGLFDO�LPDJHV��LQFOXGLQJ
TXDQWLILFDWLRQ�DQG�UHSRUW�JHQHUDWLRQ��6\QJR�'\QDPLFV�LV�QRW�LQWHQGHG�WR�EH�XVHG�IRU�UHDGLQJ�RI
PDPPRJUDSK\�LPDJHV��5HFDOO�1XPEHU�=������������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�D�VRIWZDUH�XSGDWH�WKDW�DGGUHVVHV�DQ�LVVXH�RI�PL[LQJ�GDWD�IURP�PXOWLSOH�SDWLHQWV�
,Q�UDUH�VLWXDWLRQV��HFKR�WUHQG�JUDSKV�PD\�PL[�GDWD�IURP�PXOWLSOH�SDWLHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������'HOWD�;5)�$QDO\]HU���&O�,,
&RPSDQ\��5HJXODWRU\�,QVLJKW��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
2O\PSXV�6FLHQWLILF�6ROXWLRQV�$PHULFDV�&RUSRUDWLRQ���266$���'HOWD�;5)�$QDO\]HU���7KLV�LV�D�$QDO\WLFDO
�;�UD\�V\VWHP��5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�)LUP�KDV�GLVFRYHUHG�D�6RIWZDUH�EXJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2O\PSXV�6FLHQWLILF�6ROXWLRQV�$PHULFDV��:DOWKDP�0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����86�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QWHOOL9XH�0HDVXUHPHQW�0RGXOH�;���&O
,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
�3KLOLSV�,QWHOOL9XH�0HDVXUHPHQW�0RGXOH�;��0RGHO��0����$��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�67�HOHYDWLRQ�DODUP�RQ�WKH�3DWLHQW�0RQLWRU�RU�VWDQGDORQH�;��0HDVXUHPHQW�0RGXOH�ZLOO�QRW�VRXQG
ZKHQ�LQGLFDWHG�IRU�DOO�FKHVW�OHDGV�GHULYHG�XVLQJ�+H[DG����/HDG�(&*�0RQLWRULQJ�LQ�WKH�+RVW
0RQLWRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6\QJR�3OD]D���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�3OD]D�3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP��6RIWZDUH�RQO\��3$&6�LQWHQGHG�WR�GLVSOD\�
SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��6WRUHV�DQG
DUFKLYHV�ZLWKLQ�',&20�VWUXFWXUHG�UHSRUWV��,QWHJUDWHV�KRVSLWDO�UDGLRORJ\�LQIRUPDWLRQ�V\VWHPV���5HFDOO
1XPEHU�=������������S!
5($621�EU!
6LHPHQV�LV�UHOHDVLQJ�DQ�XSGDWHG�VRIWZDUH�YHUVLRQ�WR�DGGUHVV�VHYHUDO�VRIWZDUH�LVVXHV�LQFOXGLQJ�5*%
LPDJHV�ZLOO�VKRZ��"��VLQFH�FDOFXODWLRQ�RI�+8�LV�QRW�SRVVLEOH��VDYH�DV�RSWLRQ�HQDEOHG��FKDQJHV�LQ�DFFHVV
IRU�ORDGLQJ�VWXGLHV��EUHDVW�UHJLRQ�LV�QRZ�SURSHUO\�ILWWHG�WR�VHJPHQW�ERXQGDU\�ZKHQ�FOLFNLQJ�ILW�EUHDVW�WR
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VFUHHQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�+HDOWKFDUH�3,,&�&ODVVLF�8SJUDGH��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�3,,&�&ODVVLF�8SJUDGH���������3K\VLRORJLFDO��3DWLHQW�0RQLWRU��:LWK�$UUK\WKPLD
�'HWHFWLRQ�RU�$ODUP���5HFDOO�1XPEHU�=�����������S!
5($621�EU!
5HFRQVWUXFWHG�(&*�OHDGV�YLHZHG�RU�SULQWHG�DW�WKH�,QIRUPDWLRQ�&HQWHU�L;�PD\�PLVUHSUHVHQW�WKH�(&*
ZDYHIRUP�LQ�VSHFLILF�OHDGV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QWHOOL9XH�,QIR�&HQWHU�L;��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
�3KLOLSV�+HDOWKFDUH�,QWHOOL9XH�,QIR�&HQWHU�L;��$����������5HFDOO�1XPEHU�=�����������S!
5($621�EU!
5HFRQVWUXFWHG�(&*�OHDGV�YLHZHG�RU�SULQWHG�DW�WKH�,QIRUPDWLRQ�&HQWHU�L;�PD\�PLVUHSUHVHQW�WKH�(&*
ZDYHIRUP�LQ�VSHFLILF�OHDGV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�3UHFLVLRQ�03L���&O�,,
&RPSDQ\��5HJXODWRU\�,QVLJKW��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�3UHFLVLRQ�03L�LV�DQ�DOO�GLJLWDO�PXOWLSXUSRVH�WLOW�&�[�UD\�V\VWHP��LQWHQGHG�IRU�D�PXOWLWXGH�RI�GLDJQRVWLF
SURFHGXUHV��LQFOXGLQJ�UDGLRORJ\��IOXRURVFRS\��LQWHUYHQWLRQDO�SURFHGXUHV��YDVFXODU�DQG�QRQ�YDVFXODU
SURFHGXUHV��DQG�VSHFLDOL]HG�DSSOLFDWLRQV�LQFOXGLQJ�DQJLRJUDSKLF�VWXGLHV��5HFDOO�1XPEHU
=�����������S!
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5($621�EU!
,W�ZDV�GLVFRYHUHG�WKDW�WKH�5HPRWH�7RXFK�3DQHO��573��RI�WKH�*(�3UHFLVLRQ�03L�;�UD\�V\VWHP�PD\�QRW
DOZD\V�ERRW�XS�DV�LQWHQGHG�DQG�QHHGV�WR�EH�XSGDWHG�WR�SURSHUO\�DFFRPSOLVK�LWV�LQWHQGHG�SXUSRVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5HJXODWRU\�,QVLJKW��,QF���/LWWOHWRQ��&2������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP��&O�,,
&RPSDQ\��9DULDQ�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP�YHUVLRQV����������������DQG�������0RGHO�QXPEHU��+����3URGXFW
8VDJH��7KH�(FOLSVH�7UHDWPHQW�3ODQQLQJ�6\VWHP��(FOLSVH�736��LV�XVHG�WR�SODQ�UDGLRWKHUDS\�WUHDWPHQWV
IRU�SDWLHQWV�ZLWK�PDOLJQDQW�RU�EHQLJQ�GLVHDVHV��(FOLSVH�736�LV�XVHG�WR�SODQ�H[WHUQDO�EHDP�LUUDGLDWLRQ
ZLWK�SKRWRQ��HOHFWURQ�DQG�SURWRQ�EHDPV��DV�ZHOO�DV�IRU�LQWHUQDO�LUUDGLDWLRQ��EUDFK\WKHUDS\��WUHDWPHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�XVLQJ�3%&���������WR�FDOFXODWH�WKH�GRVH�IRU�D�FRQYHQWLRQDO�DUF�ILHOG�ZLWK�PRUH�WKDQ����
VHJPHQWV�IRU�(FOLSVH�YHUVLRQV������������������RU�������WKH�GLVSOD\HG�GRVH�GRHV�QRW�FRUUHVSRQG�WR�WKH
FDOFXODWHG�0RQLWRU�8QLWV��08���3RWHQWLDO�IRU�XQLQWHQGHG�UDGLDWLRQ�H[SRVXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9DULDQ�0HGLFDO�6\VWHPV��,QF��3DOR�$OWR�&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(92/,6�0LFURSODWH�6\VWHP��&O�,,
&RPSDQ\��%LR�5DG�/DERUDWRULHV��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(92/,6�0LFURSODWH�6\VWHP��&DWDORJ����������3DUW�QXPEHU�������IRU�WKH�(92/,6�2SHUDWRU
V�0DQXDO�
,Q�YLWUR�GLDJQRVWLF�3URGXFW�8VDJH��(92/,6�0LFURSODWH�6\VWHP�LV�D���SODWH�IXOO\�LQWHJUDWHG�PLFURSODWH
�SURFHVVLQJ�V\VWHP�GHVLJQHG�IRU�XVH�ZLWK�PXOWLSOH�(,$�DVVD\V���5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�HUURU��:DVKHU�5HDJHQW�&OHDQ�)OXLG��OHYHO�ORZ�DODUPHG��ZKLFK�SURPSWHG�WKH�FXVWRPHU�WR�RSHQ�WKH
V\VWHP�GUDZHU��:KHQ�WKH�V\VWHP�GUDZHU�ZDV�RSHQHG�WKH�FXVWRPHU�QRWHG�WKH�SODWH�WUDQVSRUW�ZDV�VWLOO
UXQQLQJ�DQG�DV�D�FRQVHTXHQFH�WKH�SODWH�ZDV�SXVKHG�RII�WKH�SODWH�WUDQVSRUWHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LR�5DG�/DERUDWRULHV��,QF���5HGPRQG��:$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������-DGDN�%DUFRGH�6FDQQHU��276�6283�SUREOHP�
&O�,,
&RPSDQ\��&DUH)XVLRQ������,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$Q�DFFHVVRU\�IRU�WKH�3\[LV�$QHVWKHVLD�(6�V\VWHP�DQG�3\[LV�$QHVWKHVLD�V\VWHP������VWDWLRQV��7KH
-DGDN�%DUFRGH�6FDQQHU�LV�XVHG�WR�VFDQ�PHGLFDWLRQ�ODEHOV�GXULQJ�UHILOO�RI�WKH�3\[LV�$QHVWKHVLD�(6
V\VWHP�DQG�3\[LV�$QHVWKHVLD�V\VWHP������VWDWLRQV�DQG�GLVSHQVLQJ�PHGLFDWLRQ�IRU�SDWLHQWV��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
&XVWRPHUV�UHSRUWHG�LVVXHV�ZKHQ�VFDQQLQJ�PHGLFDWLRQV�ZLWK�WKH�VFDQQHUV��:KHQ�D�XVHU�VFDQV�D
PHGLFDWLRQ�XVLQJ�WKH�DIIHFWHG�EDUFRGH�VFDQQHU��LQIRUPDWLRQ�RQ�D�GLIIHUHQW�PHGLFDWLRQ�FRXOG�EH
FRPPXQLFDWHG�WR�WKH�3\[LV�SURGXFW�
�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR�&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�DQG�WKH�FRXQWULHV�RI�6DXGL�$UDELD��%DKUDLQ��$XVWUDOLD��8QLWHG�$UDE�(PLUDWHV��4DWDU�
0H[LFR��*XDP�DQG�WKH�%DKDPDV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7RVKLED�,1);�����9�%L�3ODQH�;�5D\��&O�,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,1);�����9�%L�3ODQH�;�5D\�,QWHUYHQWLRQDO�6\VWHP�;�UD\�V\VWHPV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�D�IRQWDO�'$��'LJLWDO�$QJLRJUDSK\��DFTXLVLWLRQ�ZDV�GRQH��VFDWWHUHG�[�UD\�FDPH�LQWR�WKH�GRVH�PHWHU
RQ�WKH�ODWHUDO�VLGH��$V�D�UHVXOW��WKH�GRVH�PHWHU�VHQW�D�PLQXV�YDOXH�WR�WKH�VRIWZDUH��&RQVHTXHQWO\��WKH
VRIWZDUH�GHILQHG�WKH�GDWD�DV�DQ��DEQRUPDO�YDOXH��DQG�LW�VWRSSHG�GLVSOD\LQJ�GRVH�GDWD�DQG�WKH�GRVH�GDWD
ZDV�ORVW��7KH�IROORZLQJ�PHVVDJH�ZDV�GLVSOD\HG���'RVH�PHWHU�DEQRUPDO��'RVH�LQIR�GLVDEOHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�WR�2+�DQG�1<�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HUJH�+HDOWKFDUH�5DG6XLWH��&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5DG6XLWH��D�SLFWXUH�DUFKLYH�DQG�FRPPXQLFDWLRQV�V\VWHP��0RGHO�1XPEHUV�9HUVLRQV����������������
���������������6%�����������������������������+)����(�����������������+)����(���������+)����(�
�������+)���(���������6%���������������������+)����(���������+)����(�����������������+)����(�
�������+)����(���������+)����(���������+)����(���������+)����(�����������������+)����(��������
+)����(���������+)�����6%����(���������+)����(���������+)����(�6%���(���������+)������������
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6%����(���������6%����(�������;�6%����(�����������������+)����(���������+)����(�����������������
���������������+)�������������+)�������������+)�������������+)�������������+)������������
+)�������������+)�������������+)���������������+)���������������+)���������������+)������������
3RZHUVFULEH�9DOLGDWLRQ�����������������)URP�&&6�����������������������������������������������������
���������������������������������������������������������������������������������������������+RSNLQV�
������������������������������E���������������������������������5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�LQFRUUHFW�6WDQGDUGL]HG�8SWDNH�9DOXHV��689��PHDVXUHPHQWV�LQ�5DG6XLWH�H�WKDW�LV�FDOFXODWLQJ
LPSURSHUO\�LQ�VRPH�FDVHV��7KLV�FDQ�UHVXOW�LQ�DQ�LQFRUUHFW�GRVH�FDOFXODWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH�,QF���+DUWODQG��:,�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������'UlJHU�0HGLFDO�(PHUJHQF\�9HQWLODWRUV��&ODVV
,
&RPSDQ\��'UDJHU�0HGLFDO�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!��
'UlJHU�0HGLFDO�,QF��5HFDOOV�(PHUJHQF\�7UDQVSRUW�9HQWLODWRUV�'XH�WR�D�6\VWHP�(UURU�WKDW�PD\�OHDG�WR�D
+DOW�LQ�9HQWLODWLRQ�7KHUDS\��7KH�'UlJHU�2[\ORJ�(PHUJHQF\�7UDQVSRUW�9HQWLODWRUV�SURYLGH�FRQVWDQW
EUHDWKLQJ�VXSSRUW�IRU�DGXOWV�DQG�FKLOGUHQ��7KHVH�YHQWLODWRUV�DUH�XVHG�LQ�KRVSLWDOV�RU�GXULQJ�SDWLHQW
WUDQVSRUW���S!
5($621�EU!
'UlJHU�LV�UHFDOOLQJ�WKH�2[\ORJ�(PHUJHQF\�7UDQVSRUW�9HQWLODWRUV�EHFDXVH�DQ�HOHFWULFDO�LVVXH�PD\�FDXVH
WKH�GHYLFH�WR�VWRS�ZRUNLQJ�LI�WKH�FRQWURO�NQREV��DGMXVWPHQW�SRWHQWLRPHWHUV��DUH�QRW�UHJXODUO\�XVHG�
,I�WKH�GHYLFH�RSHUDWRU�GRHV�QRW�LQWHUYHQH��WKH�SDWLHQW�PD\�QRW�UHFHLYH�HQRXJK�R[\JHQ�DQG�FRXOG�VXIIHU
VHULRXV�DGYHUVH�KHDOWK�FRQVHTXHQFHV��LQFOXGLQJ�LQMXU\�RU�GHDWK���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UlJHU�0HGLFDO��,QF���������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�'6�86�3URWRQ�)HDWXUH��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
'6�86�3URWRQ�)HDWXUH�ZLWK�3LQQDFOH��6RIWZDUH�9HUVLRQ��������DQG��������5DGLDWLRQ�7KHUDS\�3ODQQLQJ
6\VWHP�0RGHO��������������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,Q�'6�86�SURWRQ�SODQQLQJ��WKHUH�LV�D�FRUUHFWLRQ�IDFWRU�XVHG�LQWHUQDOO\�WR�WKH�GRVH�HQJLQH�WKDW�LV
FDOFXODWLQJ�LPSURSHUO\�LQ�VRPH�FDVHV��7KLV�FDQ�UHVXOW�LQ�DQ�LQFRUUHFW�GRVH�FDOFXODWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
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',675,%87,21�EU!
86��1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�)/��2+��DQG�02��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������5DGLRPHWHU�$485(�6\VWHP��&O�,,
&RPSDQ\��5DGLRPHWHU�$PHULFD�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$485(�6\VWHP��0RGHO�1XPEHU�����������7KH�$485(�6\VWHP�PDQDJHV�EORRG�JDV�DQG�LPPXQRDVVD\
DQDO\]HUV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�$485(�6\VWHP�KDV�D�GHVLJQ�HUURU�UHJDUGLQJ�VDPSOH�W\SH�LQ�ZKLFK�VDPSOH�W\SH�PD\�EH�VSHFLILHG
IRU�VRPH�UHVXOWV�DQG�OHIW�EODQN�IRU�RWKHU�UHVXOWV��7KH�IDFW�WKDW�WKH�VDPSOH�W\SH�ILHOG�LV�OHIW�EODQN�LQ�VRPH
FDVHV�FRXOG�OHDG�WR�PLVLQWHUSUHWDWLRQ�RI�UHVXOWV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5DGLRPHWHU�$PHULFD�,QF��%UHD��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0LQGUD\�3DQRUDPD�3DWLHQW�0RQLWRULQJ
1HWZRUN��&O�,,
&RPSDQ\��0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3DQRUDPD�3DWLHQW�0RQLWRULQJ�1HWZRUN��6RIWZDUH�.LW����������������$��9LHZ�6WDWLRQ�6RIWZDUH�.LW
���������������$��:RUN�6WDWLRQ�6RIWZDUH�.LW����������������$��6RIWZDUH�.LW�8SJUDGH�7(&+��������
7KH�3DQDURPD�3DWLHQW�0RQLWRULQJ�1HWZRUN�LV�LQWHQGHG�IRU�XVH�LQ�D�IL[HG�ORFDWLRQ�LQ�WKH�KHDOWKFDUH
IDFLOLW\�VHWWLQJ�DV�D�FHQWUDO�YLHZLQJ�VWDWLRQ��,W�LV�QRW�LQWHQGHG�WR�EH�GLUHFWO\�FRQQHFWHG�WR�SDWLHQW�DW�DQ\
WLPH�RU�LQVWDOOHG�LQ�D�SDWLHQW
V�YLFLQLW\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$Q�LVVXH�ZLWK�WKH�3DQRUDPD�&HQWUDO�6WDWLRQ�PD\�FDXVH�WKH�V\VWHP�WR�VSRQWDQHRXVO\�UHVWDUW��7KLV�PD\
RFFXU�DIWHU�DERXW����GD\V�RI�FRQWLQXRXV�RSHUDWLRQ��2Q�UHVWDUW��PRQLWRULQJ�ZLOO�EH�ORVW�IRU�DERXW����
PLQXWHV��6HWWLQJV�DQG�FRQILJXUDWLRQV�DUH�PDLQWDLQHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK��1-�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���SURGXFWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,17(*5,6�%9�����0212��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�%9�����0212��0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV
LQWHQGHG�IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV
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,17(*5,6�$OOXUD���%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO
SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO�
FHUHEUDO�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG
QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,17(*5,6�&9��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�&9��0RGHO�1XPEHU���������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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����������3KLOLSV�,17(*5,6�$OOXUD��������ELSODQH���&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�$OOXUD��������ELSODQH���3URGXFW�&RGH���������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV
LQWHQGHG�IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV
,17(*5,6�$OOXUD���%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO
SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO�
FHUHEUDO�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG
QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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����������3KLOLSV�,17(*5,6�$OOXUD��������PRQR���&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�$OOXUD��������PRQR���0RGHO�1XPEHU���������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV
LQWHQGHG�IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV
,17(*5,6�$OOXUD���%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO
SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO�
FHUHEUDO�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG
QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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����������3KLOLSV�,17(*5,6�$OOXUD����ELSODQH���&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
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,17(*5,6�$OOXUD����ELSODQH���0RGHO�1XPEHU���������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV
LQWHQGHG�IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV
,17(*5,6�$OOXUD���%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO
SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO�
FHUHEUDO�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG
QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����������3KLOLSV�,17(*5,6�%9������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�%9������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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&ODVV�O,��S!
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,17(*5,6�9������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����������3KLOLSV�,17(*5,6�%+������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�%+������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
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3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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����������3KLOLSV�,17(*5,6�+������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�+������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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����������3KLOLSV�,17(*5,6�9������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�9������0RGHO�1XPEHU����������������������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV
LQWHQGHG�IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV
,17(*5,6�$OOXUD���%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO
SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO�
FHUHEUDO�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG
QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
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����������3KLOLSV�,17(*5,6�%+������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�%+������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
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&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�%1�%9������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG
IRU�LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD
��%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV�,17(*5,6�+0������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�+0������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�,17(*5,6�+������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,17(*5,6�+������0RGHO�1XPEHU��������7KH�3KLOLSV�,17(*5,6������,������V\VWHP�LV�LQWHQGHG�IRU
LQWHUYHQWLRQDO�DQG�GLDJQRVWLF�YDVFXODU�DQG�QHXURYDVFXODU�SURFHGXUHV��7KH�3KLOLSV�,17(*5,6�$OOXUD��
%LSODQH�V\VWHP�LV�LQWHQGHG�IRU�GLDJQRVWLF�FDUGLRYDVFXODU��YDVFXODU�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KH
3KLOLSV�,17(*5,6�$OOXUD����	����V\VWHP�LV�LQWHQGHG�IRU�SHULSKHUDO��DEGRPLQDO��FHUHEUDO�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�DQJLRJUDSK\��QHXUR�DSSOLFDWLRQV��FDUGLDF�DSSOLFDWLRQV�DQG�QRQ�YDVFXODU�LQWHUYHQWLRQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�&DUGLRYDVFXODU�$OOXUD�&HQWURQ��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&DUGLRYDVFXODU�$OOXUD�&HQWURQ��0RGHO�1XPEHU���������7KH�$OOXUD�&9�2�LV�LQWHQGHG�IRU�SK\VLFLDQV��H�J�
FDUGLRORJLVWV�DQG�UDGLRORJLVWV���DVVLVWHG�E\�WUDLQHG�KRVSLWDO�VWDII��H�J��QXUVHV�DQG�ODE�WHFKQLFLDQV���ZKR
DUH�TXDOLILHG�WR�SHUIRUP�PHGLFDO�SURFHGXUHV�RQ�KXPDQV��KDYLQJ�D�PD[LPXP�ZHLJKW�RI�����NJ���ZLWK
SUREDEOH�LQWHUQDO�GLVHDVHV�RU�LQMXULHV�IRU����'HGLFDWHG�YDVFXODU�DQG�FDURWLG�LPDJLQJ�DSSOLFDWLRQV�
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LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV�
LQWHUYHQWLRQDO�URFHGXUHV��SDFHPDNHU�LPSODQWDWLRQV�DQG�HOHFWURSK\VLRORJ\��(3�����1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�&9����&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�&9����0RGHO�1XPEHU���������7KH�$OOXUD�&9�2�LV�LQWHQGHG�IRU�SK\VLFLDQV��H�J��FDUGLRORJLVWV�DQG
UDGLRORJLVWV���DVVLVWHG�E\�WUDLQHG�KRVSLWDO�VWDII��H�J��QXUVHV�DQG�ODE�WHFKQLFLDQV���ZKR�DUH�TXDOLILHG�WR
SHUIRUP�PHGLFDO�SURFHGXUHV�RQ�KXPDQV��KDYLQJ�D�PD[LPXP�ZHLJKW�RI�����NJ���ZLWK�SUREDEOH�LQWHUQDO
GLVHDVHV�RU�LQMXULHV�IRU����'HGLFDWHG�YDVFXODU�DQG�FDURWLG�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG
LQWHUYHQWLRQDO�SURFHGXUHV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO
URFHGXUHV��SDFHPDNHU�LPSODQWDWLRQV�DQG�HOHFWURSK\VLRORJ\��(3�����1RQ�YDVFXODU�LQWHUYHQWLRQV�VXFK�DV
GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�;SHU�)'������25�7DEOH��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'������25�7DEOH��0RGHO�1XPEHU���������'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ
DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV��H�J��SHULSKHUDO��FHUHEUDO�
WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG
WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
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LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'�������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'�������0RGHO�1XPEHU���������'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ
DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV��H�J��SHULSKHUDO��FHUHEUDO�
WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG
WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'���%LSODQH�25�7DEOH��&O
,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'���%LSODQH�25�7DEOH��0RGHO�1XPEHUV����������������'HGLFDWHG�YDVFXODU�DQG
QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV�
H�J��SHULSKHUDO��FHUHEUDO��WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV�
HPEROLVDWLRQV�DQG�WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO
SURFHGXUHV��VXFK�DV�37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG
(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU�LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV
SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'���%LSODQH��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'���%LSODQH��0RGHO�1XPEHUV�����������������������'HGLFDWHG�YDVFXODU�DQG
QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV�
H�J��SHULSKHUDO��FHUHEUDO��WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV�
HPEROLVDWLRQV�DQG�WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO
SURFHGXUHV��VXFK�DV�37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG
(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU�LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV
SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�81,4�)'�25�WDEOH���&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
81,4�)'�25�WDEOH��0RGHO�1XPEHU��������7KH�3KLOLSV�81,4�LV�LQWHQGHG�IRU�XVH�RQ�KXPDQ�SDWLHQWV�WR
SHUIRUP����9DVFXODU��FDUGLRYDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�
LQWHUYHQWLRQDO�DQG�PLQLPDOO\�LQYDVLYH�SURFHGXUHV��7KLV�LQFOXGHV��H�J���SHULSKHUDO��FHUHEUDO��WKRUDFLF�DQG
DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG�WKURPERO\VLV����&DUGLDF
LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�DQG�PLQLPDOO\�LQYDVLYH�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV��DQG�HOHFWURSK\VLRORJ\��(3����
1RQ�YDVFXODU�LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������3KLOLSV81,4�)'���&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
81,4�)'��0RGHO�1XPEHUV���������7KH�3KLOLSV�81,4�LV�LQWHQGHG�IRU�XVH�RQ�KXPDQ�SDWLHQWV�WR�SHUIRUP�
��9DVFXODU��FDUGLRYDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF��LQWHUYHQWLRQDO
DQG�PLQLPDOO\�LQYDVLYH�SURFHGXUHV��7KLV�LQFOXGHV��H�J���SHULSKHUDO��FHUHEUDO��WKRUDFLF�DQG�DEGRPLQDO
DQJLRJUDSK\��DV�ZHOO�DV�37$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG�WKURPERO\VLV����&DUGLDF�LPDJLQJ
DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�DQG�PLQLPDOO\�LQYDVLYH�SURFHGXUHV��VXFK�DV�37&$�
VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV��DQG�HOHFWURSK\VLRORJ\��(3�����1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�;SHU�)'�����&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'����0RGHO�1XPEHUV�����������������������'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU
LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV��H�J��SHULSKHUDO�
FHUHEUDO��WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG
WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'��������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'�������0RGHO�1XPEHUV���������'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV��H�J��SHULSKHUDO��FHUHEUDO�
WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG
WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'�������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'�������0RGHO�1XPEHUV���������'HGLFDWHG�YDVFXODU�DQG�QHXURYDVFXODU�LPDJLQJ
DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF�DQG�LQWHUYHQWLRQDO�SURFHGXUHV��7KLV�LQFOXGHV��H�J��SHULSKHUDO��FHUHEUDO�
WKRUDFLF�DQG�DEGRPLQDO�DQJLRJUDSK\��DV�ZHOO�DV�37&$V��VWHQW�SODFHPHQWV��HPEROLVDWLRQV�DQG
WKURPERO\VLV����&DUGLDF�LPDJLQJ�DSSOLFDWLRQV�LQFOXGLQJ�GLDJQRVWLFV��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV
37&$��VWHQW�SODFLQJ��DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\���1RQ�YDVFXODU
LQWHUYHQWLRQV�VXFK�DV�GUDLQDJHV��ELRSVLHV�DQG�YHUWHEURSODVWLHV�SURFHGXUHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'�������&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'�������0RGHO�1XPEHUV�����������������������,QWHQGHG�IRU�&DUGLRYDVFXODU�DQG
YDVFXODU�;�UD\�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF��LQWHUYHQWLRQDO�SURFHGXUHV��VXFK�DV�37&$�
VWHQW�SODFHPHQW�DQG�DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG�(OHFWUR3K\VLRORJ\��(3���5HFDOO
�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�)'����)'���&��)'���)��&O
,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OOXUD�;SHU�)'����)'���&��DQG�)'���)��0RGHO�1XPEHUV������������������������������������
,QWHQGHG�IRU�&DUGLRYDVFXODU�DQG�YDVFXODU�;�UD\�LPDJLQJ�DSSOLFDWLRQV��LQFOXGLQJ�GLDJQRVWLF��LQWHUYHQWLRQDO
SURFHGXUHV��VXFK�DV�37&$��VWHQW�SODFHPHQW�DQG�DWKHUHFWRPLHV���SDFHPDNHU�LPSODQWDWLRQV�DQG
(OHFWUR3K\VLRORJ\��(3��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�XVH�RI�$OOXUD�;SHU��$OOXUD�&ODULW\��$OOXUD�&9��$OOXUD�&HQWURQ�DQG�81,4�V\VWHPV�UHJDUGLQJ�OLYH
LPDJHV�DQG�VWLOO�LPDJHV�FDQ�OHDG�WR�VWLOO�LPDJHV�EHLQJ�LQWHUSUHWHG�DV�OLYH�,PDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������LQ�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$�&KHPLVWU\�;37�6\VWHPV��&O�,,
&RPSDQ\��6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$�&KHPLVWU\�;37�6\VWHPV��6RIWZDUH�9HUVLRQ��������601����������&OLQLFDO�FKHPLVWU\�DQDO\]HU
WKDW�UXQV�WHVWV�RQ�VHUXP��SODVPD��XULQH��RU�FHUHEUDO�VSLQDO�IOXLG�LQ�UDQGRP�DFFHVV�DQG�EDWFK�PRGHV�DW�D
WKURXJKSXW�UDWH�RI�ERWK������SKRWRPHWULF�WHVWV�SHU�KRXU�DQG�����HOHFWURO\WH��,6(��WHVWV�SHU�KRXU����
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0XOWLSOH�6RIWZDUH�LVVXHV��$XWR�6WDUW�83�)DLO��&DOLEUDWLRQ�,QWHUYDO�5HVHWV�ZKHQ�D�5HDJHQW�%ODQN�LV�UXQ�
&RQWURO�'HILQLWLRQ�VFUHHQ�DVVXPHV�UDQJH�GHILQHG�LV���6'��/DERUDWRU\�,QIRUPDWLRQ�6\VWHP��/,6�
FRPPXQLFDWLRQ�/DERUDWRU\�$XWRPDWLRQ��/$6��LVVXH��3ULQWHU�'ULYHU�5HVHWV��,6(�&DOLEUDWLRQ�5DQJHV�DUH
WRR�FRQVHUYDWLYH�IRU�8ULQH�6RGLXP��$UFKLYLQJ�DQG�GHOHWLRQ�PD\�IDLO�DQG�:RUNVWDWLRQ�VHUYLFHV�PD\
UHVWDUW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���7DUU\WRZQ��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������%LR�5DG�'����5DFN�/RDGHU��&O�,,
&RPSDQ\��%LR�5DG�/DERUDWRULHV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
'����5DFN�/RDGHU��0RGHO�1XPEHU�����������+HPDWRORJ\��7KH�'����LV�D�IXOO\�LQWHJUDWHG�V\VWHP�IRU
VDPSOH�GLOXWLRQ��SURFHVVLQJ�DQG�DQDO\VLV�RI�KHPRJORELQ��GHVLJQHG�IRU�XVH�ZLWK�VSHFLILF�%LR�5DG�UHDJHQW
NLWV��7KH�'����LQFRUSRUDWHV�WKH�XVH�RI�D�GHGLFDWHG�VRIWZDUH�V\VWHP�IRU�LQVWUXPHQW�FRQWURO��GDWD
FROOHFWLRQ��DQG�DQDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
2Q�D�UDUH�RFFDVLRQ��WKHUH�LV�D�SRWHQWLDO�WR�DVVLJQ�D�SDWLHQW�UHVXOW�WR�DQ�LQFRUUHFW�VDPSOH�,'�ZKHQ�UXQQLQJ
LQ�'���5DFN�/RDGHU�FRQILJXUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LR�5DG�/DERUDWRULHV��,QF���+HUFXOHV��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����LQ�86������,QWHUQDWLRQDOO\�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526�����)6�&KHPLVWU\�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����)6�&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������DQG�9,7526�����)6�&KHPLVWU\�6\VWHP�5HIXUELVKHG��&DWDORJ�1XPEHU���������
8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU�����������������6RIWZDUH�9HUVLRQ�����DQG�EHORZ��,9'��3URGXFW
8VDJH��7KH�9,7526�����)6�&KHPLVWU\�6\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH
PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�ERWK�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV
�FRORULPHWULF�HQGSRLQW��UDWH��LRQ�VHOHFWLYH�HOHFWURGH��DQG�LPPXQRUDWH�PHWKRGV��DQG�9,7526�&KHPLVWU\
3URGXFWV�0LFUR7LS�OLTXLG�UHDJHQWV��VSHFWURSKRWRPHWULF�DQG�VSHFWURSKRWRPHWULF�LPPXQRDVVD\
PHWKRGV���
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�PD\�DOORZ�9,7526�6\VWHPV�WR�VDPSOH�DQG�SURFHVV�DVVD\V�ZKLOH�WKH�IOXLGV�DQG
UHDJHQW�WHPSHUDWXUHV�DUH�QRW�LQ�WKH�UHTXLUHG�WHPSHUDWXUH�UDQJH�IRU�RSWLPDO�SURFHVVLQJ��:KHQ�WKLV
LQWHUPLWWHQW�LVVXH�RFFXUV��WKH�9,7526�6\VWHPV�FRQWLQXH�WR�RSHUDWH�DQG�SURFHVV�UHVXOWV�ZLWKRXW
QRWLILFDWLRQ�WR�WKH�8VHU��SRVVLEO\�SURGXFLQJ�HUURQHRXV�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
9,7526������'RPHVWLF��������)RUHLJQ�������������5HIXUELVKHG��'RPHVWLF�������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526������&KHPLVWU\�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������6RIWZDUH�9HUVLRQ�����DQG�EHORZ��,9'��3URGXFW�8VDJH��7KH�9,7526������&KHPLVWU\
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6\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO
LQWHUHVW��XVLQJ�ERWK�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��FRORULPHWULF�HQGSRLQW��UDWH��LRQ�VHOHFWLYH
HOHFWURGH��DQG�LPPXQRUDWH�PHWKRGV��DQG�9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS�OLTXLG�UHDJHQWV
�VSHFWURSKRWRPHWULF�DQG�VSHFWURSKRWRPHWULF�LPPXQRDVVD\�PHWKRGV��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�PD\�DOORZ�9,7526�6\VWHPV�WR�VDPSOH�DQG�SURFHVV�DVVD\V�ZKLOH�WKH�IOXLGV�DQG
UHDJHQW�WHPSHUDWXUHV�DUH�QRW�LQ�WKH�UHTXLUHG�WHPSHUDWXUH�UDQJH�IRU�RSWLPDO�SURFHVVLQJ��:KHQ�WKLV
LQWHUPLWWHQW�LVVXH�RFFXUV��WKH�9,7526�6\VWHPV�FRQWLQXH�WR�RSHUDWH�DQG�SURFHVV�UHVXOWV�ZLWKRXW
QRWLILFDWLRQ�WR�WKH�8VHU��SRVVLEO\�SURGXFLQJ�HUURQHRXV�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF�������)RUHLJQ������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526������&KHPLVWU\�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������6RIWZDUH�3URGXFW�&RGH����������6RIWZDUH�9HUVLRQ�����DQG�EHORZ��,9'��3URGXFW
8VDJH��)RU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI
DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��9,7526�&KHPLVWU\�3URGXFWV
0LFUR7LS�5HDJHQWV�DQG�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�5HDJHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�PD\�DOORZ�9,7526�6\VWHPV�WR�VDPSOH�DQG�SURFHVV�DVVD\V�ZKLOH�WKH�IOXLGV�DQG
UHDJHQW�WHPSHUDWXUHV�DUH�QRW�LQ�WKH�UHTXLUHG�WHPSHUDWXUH�UDQJH�IRU�RSWLPDO�SURFHVVLQJ��:KHQ�WKLV
LQWHUPLWWHQW�LVVXH�RFFXUV��WKH�9,7526�6\VWHPV�FRQWLQXH�WR�RSHUDWH�DQG�SURFHVV�UHVXOWV�ZLWKRXW
QRWLILFDWLRQ�WR�WKH�8VHU��SRVVLEO\�SURGXFLQJ�HUURQHRXV�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��URFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF��������)RUHLJQ������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�9,7526������&KHPLVWU\�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU����������8QLTXH�'HYLFH�,GHQWLILHU�1XPEHU
����������������6RIWZDUH�3URGXFW�&RGH����������6RIWZDUH�9HUVLRQ�����DQG�EHORZ��,9'��3URGXFW
8VDJH��)RU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI
DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�5HDJHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�PD\�DOORZ�9,7526�6\VWHPV�WR�VDPSOH�DQG�SURFHVV�DVVD\V�ZKLOH�WKH�IOXLGV�DQG
UHDJHQW�WHPSHUDWXUHV�DUH�QRW�LQ�WKH�UHTXLUHG�WHPSHUDWXUH�UDQJH�IRU�RSWLPDO�SURFHVVLQJ��:KHQ�WKLV
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LQWHUPLWWHQW�LVVXH�RFFXUV��WKH�9,7526�6\VWHPV�FRQWLQXH�WR�RSHUDWH�DQG�SURFHVV�UHVXOWV�ZLWKRXW
QRWLILFDWLRQ�WR�WKH�8VHU��SRVVLEO\�SURGXFLQJ�HUURQHRXV�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��URFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF�������)RUHLJQ������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%UDLQODE�&UDQLDO�,PDJH�*XLGHG�6XUJHU\�6\V�
&ODVV�,
&RPSDQ\��%UDLQODE�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!�
%UDLQODE�&UDQLDO�,*6�6\VWHP
%UDLQODE�&UDQLDO�1DYLJDWLRQ�6\VWHPV��DOO�H[LVWLQJ�YHUVLRQV�EHIRUH�&UDQLDO�����
'LVWULEXWLRQ�'DWHV��0D\������WR�0D\�����
'HYLFHV�5HFDOOHG�LQ�WKH�8�6�������XQLWV�1DWLRQZLGH
'HYLFH�8VH��%UDLQODE�&UDQLDO�,*6�6\VWHP�VKRZV�WKH�DUHD�RI�LQWHUHVW�DQG�WKH�SRVLWLRQ�RI�DQ�LQVWUXPHQW
UHODWLYH�WR�WKH�SDWLHQW¶V�DQDWRP\�WR�HQDEOH�PLQLPDOO\�LQYDVLYH�VXUJLFDO�SURFHGXUHV��S!
5($621�EU!
%UDLQODE�LV�UHFDOOLQJ�WKH�&UDQLDO�,*6�6\VWHP�GXH�WR�SRWHQWLDO�LQDFFXUDFLHV�LQ�WKH�GLVSOD\�E\�WKH
QDYLJDWLRQ�V\VWHP�FRPSDUHG�WR�WKH�SDWLHQW�DQDWRP\��7KLV�FRXOG�OHDG�WR�LQDFFXUDWH��LQHIIHFWLYH�PHGLFDO
SURFHGXUHV��DQG�VHULRXV�OLIH�WKUHDWHQLQJ�LQMXULHV�LQFOXGLQJ�GHDWK���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*��5HFDOO�LQLWLDWHG�������������S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
$UNDQVDV��$5�
&DOLIRUQLD��&$�
&RORUDGR��&2�
0DU\ODQG��0'�
1RUWK�&DUROLQD��1&�
2KLR��2+�
3HQQV\OYDQLD��3$�
7H[DV��7;�
)'$�'LVWULFW��/RV�$QJHOHV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�/XPLI\�'LDJQRVWLF�8OWUDVRXQG�&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�/XPLI\�'LDJQRVWLF�8OWUDVRXQG��&DWDORJXH�1XPEHU���������3DUW�1XPEHU���������������ZLWK
��������������VRIWZDUH�YHUVLRQ�����
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&RORU�)ORZ�GLUHFWLRQ�LV�GLVSOD\HG�LQFRUUHFWO\�LQ�/XPLI\������7KH�V\VWHP�GLVSOD\HG�&RORU�)ORZ�GLUHFWLRQ
GRHV�QRW�FRUUHFWO\�UHSUHVHQW�WKH�DQQRWDWHG�&RORU�%DU�RU�9HORFLW\�0DUNHUV���H�J���:KHQ�WKH�&RORU�%DU
FRQYH\V�WKDW�5HG�LV�WR�EH�GLVSOD\HG�IRU�FRORU�IORZ�WRZDUG�WKH�7UDQVGXFHU��WKH�V\VWHP�GLVSOD\V�%OXH�IRU
FRORU�IORZ�WRZDUG�WKH�7UDQVGXFHU��7KLV�FRXOG�UHVXOW�LQ�PLVGLDJQRVLV�LQ�VRPH�VWXGLHV��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG�,QF��%RWKHOO�:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
GLVWULEXWHG�LQ�&$��&7��1'��19��25��5,��71��DQG�:$�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�2QFHQWUD�5DGLDWLRQ�7KHUDS\�3ODQQLQJ
&O�,,
&RPSDQ\��(OHNWD��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
2QFHQWUD�([WHUQDO�%HDP���90$7���5DGLDWLRQ�WKHUDS\�SODQQLQJ�V\VWHP�3URGXFW�8VDJH��7KH�2QFHQWUD
V\VWHP�LV�D�UDGLDWLRQ�WUHDWPHQW�SODQQLQJ�VRIWZDUH�GHVLJQHG�WR�DQDO\]H�DQG�SODQ�UDGLDWLRQ�WUHDWPHQWV�LQ
WKUHH�GLPHQVLRQV�IRU�WKH�SXUSRVH�RI�WUHDWLQJ�SDWLHQWV�ZLWK�FDQFHU�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�XVLQJ�WKH�RSWLRQ��7XPRU�2YHUODS�)UDFWLRQ��LQ�90$7�SODQQLQJ�LW�KDV�EHHQ�REVHUYHG�WKDW�LQ�UDUH
FDVHV�WKH�V\VWHP�GRHV�LQFOXGH�DQ�RUJDQ�DW�ULVN�DV�WDUJHW�YROXPH��7KLV�FRXOG�UHVXOW�LQ�RSHQ�0/&��DQG
RSHQ�MDZV�LQ�DUHDV�DZD\�IURP�WKH�WDUJHW�YROXPH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$OWDQWD��*$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9LGFR�5HPRWH�3DWLHQW�0RQLWRULQJ�6\VWHP��&O
,,
&RPSDQ\��9LGFR�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5HPRWH�3DWLHQW�0RQLWRULQJ�6\VWHP��0'3������6HULHV��3DUW�1XPEHUV��0'3�����������3*0���5���RU
3*0���5���7KH�0'3�����LV�LQWHQGHG�IRU�XVH�LQ�FRQMXQFWLRQ�ZLWK�SDWLHQW�PRQLWRULQJ�HTXLSPHQW��7KH
0'3�����LV�QRW�SDWLHQW�FRQQHFWHG�([DPSOHV�RI�DUHDV�ZKHUH�WKH�0'3����LV�XVHG�LQFOXGH�,&8��&&8�
3$&8��(PHUJHQF\��7HOHPHWU\�6WHS�GRZQ�DQG�RWKHU�DUHDV�ZKHUH�SDWLHQW
V�SK\VLRORJLFDO�LQIRUPDWLRQ�DUH
WR�EH�REVHUYHG�DW�RQH�RU�PRUH�ORFDWLRQV��7\SLFDO�LQIRUPDWLRQ�GLVSOD\HG�LQFOXGHV�(&*�DQG�EORRG
SUHVVXUH�ZDYHIRUPV�DQG�QXPHULF�YDOXHV�ZKLFK�DV�KHDUW�UDWH�DQG�V\VWROLF��PHDQ�DQG�GLDVWROLF�SUHVVXUH�
7KLV�GHYLFH�DFWV�DV�WKH�&HQWUDO�0RQLWRU�6WDWLRQ��LW�SHUPLWV�IURP�RQH�����WR�VL[WHHQ������EHGVLGH
�PRQLWRU�V��WR�EH�FRQQHFWHG�VLPXOWDQHRXVO\��5HFDOO�1XPEHU=�����������S!
5($621�EU!
7HVWLQJ�DW�FXVWRPHU�VLWH�VKRZHG�XQLW�5HPRWH�3DWLHQW�0RQLWRULQJ�6\VWHP�0'3����������LQ�D
FRQWLQXRXV�WUDS�FRQGLWLRQ��QRW�DOORZLQJ�V\VWHP�WR�UHVHW�DQG�UHERRW��7ZR�FXVWRPHUV�UHFHQWO\�FRPSODLQHG
RI�WKH�V\VWHP�IUHH]LQJ�DQG�LW�FRXOG�RQO\�EH�UHVWDUWHG�LI�WKH�XVHU�UH�DSSOLHG�SRZHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LGFR�,QF���RQ�������������%HDYHUWRQ��25�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
86�1DWLRQZLGH�GLVWULEXWLRQ�LQ�WKH�VWDWHV�RI�$=��&$��0'��10��1-��DQG�2+��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������1DWXV�4XDQWXP�ZLWK�1HXUR:RUNV�6RIWZDUH�
&/�,,
&RPSDQ\�1DWXV�1HXURORJ\�'%$�([FHO�7HFK���/WG���;/7(.���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1DWXV�4XDQWXP�6\VWHP�ZLWK�1HXUR:RUNV�6RIWZDUH��&DWDORJ��3DUW�1XPEHUV����������7KH�1DWXV
4XDQWXP�$PSOLILHU�LV�LQWHQGHG�WR�EH�XVHG�DV�DQ�HOHFWURHQFHSKDORJUDSK��WR�DFTXLUH��GLVSOD\��VWRUH�DQG
DUFKLYH�HOHFWURSK\VLRORJLFDO�VLJQDOV��7KH�DPSOLILHU�VKRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�1DWXV
1HXUR:RUNV��6OHHS:RUNV�VRIWZDUH�WR�DFTXLUH�VFDOS�DQG�LQWUDFUDQLDO�HOHFWURHQFHSKDORJUDSKLF��((*�
VLJQDOV�DV�ZHOO�DV�SRO\VRPQRJUDSKLF��36*��VLJQDOV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XULQJ�DQ�LQWHUQDO�WHVWLQJ��1DWXV�0HGLFDO�,QFRUSRUDWHG��LGHQWLILHG�WKDW�LQ�1HXUR�:RUNV�����ZLWK�4XDQWXP
KDUGZDUH��WKH�LQFRPLQJ�VLJQDO�LV�GLVSOD\HG�ZLWK�UHYHUVHG�SRODULW\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1DWXV�1HXURORJ\�'%$�([FHO�7HFK���/WG���;/7(.���2DNYLOOH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������86�����286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RIWZDUH�YHUVLRQ�9'��(�IRU�6\QJR�;��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6RIWZDUH�YHUVLRQ�9'��(�IRU�6\QJR�;�:RUNSODFH��3LFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHP��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�SRVW�SURFHVVLQJ�VRIWZDUH�LVVXH�ZKHQ�XVLQJ�WDEFDUG���'��RQ�;�:RUNSODFH�ZLWK�VRIWZDUH
YHUVLRQ�9'��(��$�WRR�VPDOO�PHDVXUHPHQW�LQ�WKH�035V�RI�D�YROXPH�ZKHQ�LPDJHV�DUH�DFTXLUHG�ZLWK�D
&7�VFDQQHU�ZLWK�D�WLOWHG�JDQWU\��,Q�D��[��OD\RXW��WKH��'�WDEFDUG�ZLOO�VKRZ�DQ�LQFRUUHFW��WRR�VPDOO�OHQJWK
PHDVXUHPHQW��7KLV�FRXOG�UHVXOW�LQ�VHOHFWLQJ�D�GHYLFH�RI�WKH�ZURQJ�VL]H��ZKLFK�WKHQ�QHHGV�WR�EH
H[FKDQJHG�DQ�LQYDOLG�FRPELQDWLRQ�RI�SULQWHU�DQG�WKH�V\QJR�,PDJLQJ�;6�SULQWHU�FRQILJXUDWLRQ�ILOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������026$,4�2QFRORJ\�,QIRUPDWLRQ�6\VWHP�&O�,,
&RPSDQ\��(OHNWD��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
026$,4�2QFRORJ\�,QIRUPDWLRQ�6\VWHP�026$,4�LV�DQ�RQFRORJ\�LQIRUPDWLRQ�V\VWHP�XVHG�WR�PDQDJH
ZRUNIORZV�IRU�WUHDWPHQW�SODQQLQJ�DQG�GHOLYHU\��,W�VXSSRUWV�LQIRUPDWLRQ�IORZ�DPRQJ�KHDOWKFDUH�IDFLOLW\
SHUVRQQHO�DQG�FDQ�EH�XVHG�ZKHUHYHU�UDGLRWKHUDS\�DQG�RU�FKHPRWKHUDS\�DUH�SUHVFULEHG���5HFDOO
�1XPEHU=�����������S!
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5($621�EU!
,QFRUUHFW�GUXJ�GRVDJH�GXH�WR��$JH�/LPLW��DQG�SDWLHQW�ZHLJKW�GDWD�LWHP�LVVXH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$OWDQWD��*$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�&DUGLR�&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HUJH�&DUGLR�ZLWK�VRIWZDUH�YHUVLRQ������/$�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
7KH�ILUP��0HUJH�+HDOWKFDUH��VHQW�RXW�0HUJH�+(02�9�����	�0HUJH�&$5',2�9�����VRIWZDUH�WR��
FXVWRPHUV�EHIRUH�WKH�SURGXFW�ZDV�FRPSOHWHO\�YDOLGDWHG�LQ�KRXVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH�,QF���+DUWODQG��:,�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�,/��1&��DQG�97��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HUJH�+HPR���&O�,,
&RPSDQ\��0HUJH�+HDOWKFDUH�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HUJH�+HPR�ZLWK�VRIWZDUH�YHUVLRQV������/$��0HUJH�+HPR��IRUPHUO\�QDPHG�+HDUW6XLWH
+HPRG\QDPLFV��PRQLWRUV��PHDVXUHV��DQG�UHFRUGV�SK\VLRORJLF�GDWD�IURP�D�KXPDQ�SDWLHQW�XQGHUJRLQJ�D
FDUGLDF�FDWKHWHUL]DWLRQ�SURFHGXUH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP��0HUJH�+HDOWKFDUH��VHQW�RXW�0HUJH�+(02�9�����	�0HUJH�&$5',2�9�����VRIWZDUH�WR��
FXVWRPHUV�EHIRUH�WKH�SURGXFW�ZDV�FRPSOHWHO\�YDOLGDWHG�LQ�KRXVH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HUJH�+HDOWKFDUH�,QF���+DUWODQG��:,�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�,/��1&��DQG�97��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������'UDHJHU�2SWLRQDO�36����3RZHU�6XSSO\�8QLW
&O�,,
&RPSDQ\��'UDHJHU�0HGLFDO��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
2SWLRQDO�36����3RZHU�6XSSO\�8QLW�IRU�WKH�(YLWD�9����9HQWLODWRU�DQG�%DE\ORJ�91����9HQWLODWRU��%DE\ORJ
91����LV�D�YHQWLODWLRQ�XQLW�LQWHQGHG�IRU�WKH�YHQWLODWLRQ�RI�QHRQDWDO�DQG�SHGLDWULF�SDWLHQWV���5HFDOO�1XPEHU
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=�����������S!
5($621�EU!
7KH�ILUP�EHFDPH�DZDUH�RI�FDVHV�LQ�ZKLFK�WKH�EDWWHU\�UXQ�WLPHV�RI�WKH�RSWLRQDO�36�����SRZHU�VXSSO\�XQLW
ZLWK�WKH�,QILQLW\�:RUNVWDWLRQ�&ULWLFDO�&DUH��(YLWD�,QILQLW\�9������ZHUH�XQH[SHFWHGO\�VKRUW�GXH�WR�WKH
GHVLJQ�RI�WKH�FKDUJLQJ�DOJRULWKP�LQ�WKH�FXUUHQW�VRIWZDUH��'HYLFHV�XVHG�IRU�SDWLHQW�WUDQVSRUW�ZLOO�EH�D
SULRULW\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'UDHJHU�0HGLFDO��,QF���7HOIRUG��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�6\QJR�,PDJLQJ�;6���&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�,PDJLQJ�;6�LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
)RU�WKH�6\QJR�:RUNIORZ�6/5�6\VWHP�ZLWK�6RIWZDUH�9HU��9%��&��3ULQWRXWV�PD\�EH�SULQWHG�LQ�LQFRUUHFW
DQDWRPLFDO�VL]H�ZKHQ�XVLQJ�V\QJR�,PDJLQJ�;6�ILOPLQJ�DSSOLFDWLRQ�LQ�FRQMXQFWLRQ�ZLWK�D�SULQWHU�QRW
UHOHDVHG�IRU�DQDWRPLFDO�SULQW�XVDJH��7KLV�PD\�KDSSHQ�GXH�WR�DQ�LQYDOLG�FRPELQDWLRQ�RI�SULQWHU�DQG�WKH
V\QJR�,PDJLQJ�;6�SULQWHU�FRQILJXUDWLRQ�ILOH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�,QJHQXLW\�&7�&RPSXWHG�7RPRJUDSK\
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&7�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDSK\�
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RUH�����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�%ULOOLDQFH�L&7�637RPRJUDSK\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�L&7�63�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
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XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�%ULOOLDQFH�L&7�&RPSXWHG
7RPRJUDSK\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�L&7�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�%ULOOLDQFH����&RPSXWHG
7RPRJUDSK\��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3HUIXVLRQ�VFDQ�IHDWXUH�PD\�QRW�EH�DYDLODEOH�RQ�PDFKLQHV�UXQQLQJ�VRIWZDUH�YHUVLRQV���������������DQG
�������&XVWRPHUV�SUHYLRXVO\�XVLQJ�WKH�EDVLF�D[LDO�SHUIXVLRQ�VRIWZDUH��YHUVLRQV�SUHFHGLQJ��������ZLWKRXW
EX\LQJ�WKH�KHOLFDO�SHUIXVLRQ�OLFHQVH�NH\�FRXOG�QRW�DFFHVV�WKH�EDVLF�D[LDO�SHUIXVLRQ�IHDWXUH�DIWHU
XSJUDGLQJ�WR�VRIWZDUH�YHUVLRQ��������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
33KLOLSV�0HGLFDO�6\VWHPV��&OHYHODQG��,QF��&OHYHODQG��2+�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������6KLPDG]X�0RELOH�[�UD\��&O�,,
&RPSDQ\��6KLPDG]X�0HGLFDO�6\VWHPV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0RELOH�;�UD\�V\VWHP�0RELOH'D5W�(YROXWLRQ�)'5�*R�6RIWZDUH
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6KLPDG]X�&RUSRUDWLRQ�LV�UHFDOOLQJ�WKH�6KLPDG]X�0RELOH�;�UD\�V\VWHP�EHFDXVH�DQ�LPDJH�PD\�QRW
WUDQVIHU�WR�LPDJH�VHUYHU�SURSHUO\����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6KLPDG]X�0HGLFDO�6\VWHPV��7RUUHQFH��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������8QL&HO�'[+�����&RXOWHU�&HOOXODU�$QDO\VLV�6\�
&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
8QL&HO�'[+�����&RXOWHU�&HOOXODU�$QDO\VLV�6\VWHP��6RIWZDUH�9HUVLRQ����������3DUW�1R����������%������
%������7KH�8QL&HO�'[+�����'[+�����DQDO\]HUV�DUH�TXDQWLWDWLYH��PXOWL�SDUDPHWHU��DXWRPDWHG
KHPDWRORJ\�DQDO\]HUV�IRU�LQ�YLWUR�GLDJQRVWLF�XVH�LQ�VFUHHQLQJ�SDWLHQW�SRSXODWLRQV�IRXQG�LQ�FOLQLFDO
ODERUDWRULHV��7KH�'[+�����LV�DYDLODEOH�DV�DQ�DQDO\]HU�IRU�XVH�RQ�D�EHQFKWRS�RU�ZLWK�D�IORRU�VWDQG��7KH
'[+�����LV�DYDLODEOH�DV�DQ�DQDO\]HU�IRU�XVH�RQ�D�EHQFKWRS�RQO\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�LV�UHFDOOLQJ�WKH�'[+�����6OLGHPDNHU�6WDLQHU�6RIWZDUH�YHUVLRQ���������DQG�'[+����
VRIWZDUH�YHUVLRQ���������EHFDXVH�WKH�VRIWZDUH�IRU�WKH�'[+�V\VWHPV�DOORZV�WKH�FUHDWLRQ�RI�PXOWLSOH
RUGHUV�ZLWK�WKH�VDPH�6SHFLPHQ�LGHQWLILFDWLRQ��,'��EXW�GLIIHUHQW�3DWLHQW�LGHQWLILFDWLRQ�ZKHQ�PDQXDOO\
HGLWLQJ�SHQGLQJ�RUGHUV�DW�WKH�6\VWHP�0DQDJHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO������XQLWV�LQ�86��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������88QL&HO�'[+�����&RXOWHU�&HOOXODU�$QDO\VLVV�
&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
8QL&HO�'[+�����&RXOWHU�&HOOXODU�$QDO\VLV�6\VWHP��6RIWZDUH�9HUVLRQ����������3DUW�1R���������7KH
8QL&HO�'[+�����'[+�����DQDO\]HUV�DUH�TXDQWLWDWLYH��PXOWL�SDUDPHWHU��DXWRPDWHG�KHPDWRORJ\�DQDO\]HUV
IRU�LQ�YLWUR�GLDJQRVWLF�XVH�LQ�VFUHHQLQJ�SDWLHQW�SRSXODWLRQV�IRXQG�LQ�FOLQLFDO�ODERUDWRULHV��7KH�'[+�����LV
DYDLODEOH�DV�DQ�DQDO\]HU�IRU�XVH�RQ�D�EHQFKWRS�RU�ZLWK�D�IORRU�VWDQG��7KH�'[+�����LV�DYDLODEOH�DV�DQ
DQDO\]HU�IRU�XVH�RQ�D�EHQFKWRS�RQO\�
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�5HFDOO�1XPEHU=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�LV�UHFDOOLQJ�WKH�'[+�����6OLGHPDNHU�6WDLQHU�6RIWZDUH�YHUVLRQ���������DQG�'[+����
VRIWZDUH�YHUVLRQ���������EHFDXVH�WKH�VRIWZDUH�IRU�WKH�'[+�V\VWHPV�DOORZV�WKH�FUHDWLRQ�RI�PXOWLSOH
RUGHUV�ZLWK�WKH�VDPH�6SHFLPHQ�LGHQWLILFDWLRQ��,'��EXW�GLIIHUHQW�3DWLHQW�LGHQWLILFDWLRQ�ZKHQ�PDQXDOO\
HGLWLQJ�SHQGLQJ�RUGHUV�DW�WKH�6\VWHP�0DQDJHU���S!
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'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
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3KLOLSV�+HDOWKFDUH�,QJHQXLW\�&RUH�&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XULQJ�VFDQV�ZLWK�VSHFLILF�SURWRFRO�VWHSV��WKH�VRIWZDUH�XQH[SHFWHGO\�VHWV�WKH�$[LDO�����D[LV���VFDQ�OHQJWK
WR�D�GLIIHUHQW�OHQJWK�WKDQ�WKH�XVHU�VHW�LQ�WKH�SODQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDOWKFDUH�%ULOOLDQFH�����&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�%ULOOLDQFH����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XULQJ�VFDQV�ZLWK�VSHFLILF�SURWRFRO�VWHSV��WKH�VRIWZDUH�XQH[SHFWHGO\�VHWV�WKH�$[LDO�����D[LV���VFDQ�OHQJWK
WR�D�GLIIHUHQW�OHQJWK�WKDQ�WKH�XVHU�VHW�LQ�WKH�SODQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��5HYROXWLRQ�&7��&O�,,
&RPSDQ\��*(�0HGLFDO�6\VWHPV��//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��5HYROXWLRQ�&7�6FDQQHUV��5HYROXWLRQ�&7��7KH�V\VWHP�LV�LQWHQGHG�IRU�KHDG��ZKROH�ERG\�
FDUGLDF�DQG�YDVFXODU�;�UD\�&RPSXWHG�7RPRJUDSK\�DSSOLFDWLRQV��7KH�V\VWHP�LV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�SURMHFWLRQ�GDWD
IURP�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
*(�+HDOWKFDUH�KDV�UHFHQWO\�EHFRPH�DZDUH�RI�D�SRWHQWLDO�LVVXH�ZLWK�URXWLQH�KHDG�VFDQV�RQ�\RXU
5HYROXWLRQ�&7�VFDQQHU��$�SRWHQWLDO�KD]DUGRXV�VLWXDWLRQ�FDQ�RFFXU�GXULQJ�D�URXWLQH�KHDG�VFDQ�ZLWK
SRVVLEOH�DUWLIDFWV�WKDW�PD\�HPXODWH�SDWKRORJ\�EHWZHHQ�WKH�EUDLQ�WLVVXH�DQG�ERQH�LQ�WKH�KHDG�LPDJHV�
1R�LQMXULHV�KDYH�EHHQ�UHSRUWHG�WR�GDWH�UHODWHG�WR�WKLV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�0HGLFDO�6\VWHPV��//&��:DXNHVKD��:,��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����86� �����286� �����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������:DON0HG�,QIXVLRQ�7ULWRQ�,QIXVLRQ�3XPS��&O
,,
&RPSDQ\��:DON0HG�,QIXVLRQ��//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
:DON0HG�,QIXVLRQ�7ULWRQ�,QIXVLRQ�3XPS��PRGHO����������3DFNDJHG�LQ�D�VLQJOH�SXPS�ER[��)RXU�SXPS
ER[HV�DUH�SODFH�LQ�DQ�RYHU�VKLSSHU�IRU�GLVWULEXWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:DON0HG�,QIXVLRQ�LV�FRQGXFWLQJ�D�ILHOG�DFWLRQ�RQ�WKH�7ULWRQ�,QIXVLRQ�3XPSV��PRGHO�QXPEHUV�������
DQG���������EHFDXVH�RI�WKH�SRWHQWLDO�IRU�WKH�GHYLFH�WR�GHOLYHU�PRUH�WKDQ�����RYHU�WKH�WDUJHW�LQIXVLRQ
UDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
:DON0HG�,QIXVLRQ��//&��(QJOHZRRG��&2��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH���1R�IRUHLJQ�RU�PLOLWDU\�JRYW�9$�FRQVLJQHHV���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������9LVLFX�H&DUH0DQDJHU�V\VWHP��&O�,,
&RPSDQ\��9LVLFX��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�H&DUH0DQDJHU�V\VWHP��6RIWZDUH�LQWHQGHG�IRU�XVH�LQ�GDWD�FROOHFWLRQ��VWRUDJH�DQG�FOLQLFDO
LQIRUPDWLRQ�PDQDJHPHQW�ZLWK�LQGHSHQGHQW�EHGVLGH�GHYLFHV��DQG�DQFLOODU\�V\VWHPV�WKDW�DUH�FRQQHFWHG
HLWKHU�GLUHFWO\�RU�WKURXJK�QHWZRUNV��)RU�XVH�LQ�D�KRVSLWDO�HQYLURQPHQW��H&DUH0DQDJHU�DOORZV�FOLQLFLDQV
WR�JHQHUDWH�D�3')�GLVSOD\�RI�DQ�RUGHU��QHZ��FKDQJH��GLVFRQWLQXH���ZKLFK�LV�SULQWHG�DW�WKH�EHGVLGH�DQG�RU
KRVSLWDO�SKDUPDF\��7KLV�SULQWHG�3')�VKRXOG�EH�UHYLHZHG�E\�WKH�FOLQLFLDQ�DQG�YHULILHG�E\�WKH�KRVSLWDO
�SKDUPDFLVW�DQG�HQWHUHG�LQWR�WKH�KRVSLWDO�SKDUPDF\�V\VWHP��5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�VRIWZDUH�GHIHFW�PD\�FDXVH�LQFRUUHFW�PHGLFDWLRQ�RUGHU�FKDQJH��,I�WKH�XVHU�GHFLGHV�WR�HGLW�WKH�RUGHU
SULRU�WR�HOHFWURQLF�VLJQDWXUH�$1'�VHOHFWV�WKH�UHWXUQ�WR�3UHYLRXV�6FUHHQ�IXQFWLRQ��WKH�SUHYLRXVO\�VHOHFWHG
PHGLFDWLRQ�LV�UHSODFHG�ZLWK�ZKDWHYHU�PHGLFDWLRQ�LV�LQ�WKH�QXPEHU�RQH�VSRW�RQ�WKH�FRPSOHWH�PHGLFDWLRQ
OLVW��$W�WKH�VWDJH�ZKHUH�WKH�RUGHU�LV�VLJQHG��WKH�PHGLFDWLRQ�GLVSOD\HG�PD\�EH�LQFRUUHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LVLFX��,QF���%DOWLPRUH��0'��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�,QWHOOL9XH�,QIRUPDWLRQ�&HQWHU�L;��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHP�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�,QWHOOL9XH�,QIRUPDWLRQ�&HQWHU�L;��UHOHDVH�$�����$�����DQG�$�����DUH�LPSDFWHG�E\�WKLV�LVVXH�
�������,QWHOOL9XH�,QIR�&HQWHU�L;��������3,,&�L;�8SJUDGH��������3,,&�&ODVVLF�8SJUDGH�7KH�LQWHQGHG
XVH�RI�WKH�,QIRUPDWLRQ�&HQWHU�6RIWZDUH�LV�WR�GLVSOD\�SK\VLRORJLF�ZDYHV��SDUDPHWHUV��DQG�WUHQGV��IRUPDW
GDWD�IRU�VWULS�FKDUW�UHFRUGLQJV�DQG�SULQWHG�UHSRUWV��DQG�SURYLGH�WKH�VHFRQGDU\�DQQXQFLDWLRQ�RI�DODUPV
IURP�RWKHU�QHWZRUNHG�PHGLFDO�GHYLFHV�DW�D�FHQWUDOL]HG�ORFDWLRQ��$Q�DGGLWLRQDO�LQWHQGHG�XVH�RI�WKH
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,QIRUPDWLRQ�&HQWHU�6RIWZDUH�LV�WR�SURYLGH�SULPDU\�DQQXQFLDWLRQ�RI�DODUPV�DQG�FRQILJXUDWLRQ�DQG�FRQWURO
�DFFHVV�IRU�QHWZRUNHG�WHOHPHWU\�PRQLWRUV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
6S���DQG�RU�1RQ�,QYDVLYH�%ORRG�3UHVVXUH��1%3��DODUPV�PD\�EHFRPH�GLVDEOHG�ZLWKRXW�YLVXDO
QRWLILFDWLRQ�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUO�=HLVV�,2/�0DVWHU������&O�,,
&RPSDQ\��&DUO�=HLVV�0HGLWHF�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,2/�0DVWHU������6RIWZDUH�YHUVLRQV�����DQG������2SKWKDOPLF��,2/�0DVWHU�����LV�LQWHQGHG�IRU�ELRPHWULF
GHWHUPLQDWLRQ�RI�RFXODU�PHDVXUHPHQWV�RI�D[LDO�OHQJWK��DQWHULRU�FKDPEHU�GHSWK��FRUQHDO�UDGLXV��ZKLWH�WR
ZKLWH��:7:���DQG�IRU�WKH�PHDVXUHPHQW�RI�SXSLO�VL]H�DQG�GHYLDWLRQ�RI�WKH�YLVXDO�D[LV�IURP�WKH�FHQWHU�RI
WKH�SXSLO�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,2/�0DVWHU�VRIWZDUH�YHUVLRQV�����DQG�����FDOFXODWLRQ�SULQWRXWV�DQG�H[SRUWHG�UHSRUWV�FDQ�FRQWDLQ�WKH
ZURQJ�,2/�SRZHU�GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUO�=HLVV�0HGLWHF�$*��-HQD��'(�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUO�=HLVV�,2/�0DVWHU������&O�,,
&RPSDQ\��&DUO�=HLVV�0HGLWHF�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,2/�0DVWHU������6RIWZDUH�YHUVLRQV�����DQG������2SKWKDOPLF��XVHG�WR�REWDLQ�RFXODU�PHDVXUHPHQWV�DQG
SHUIRUP�FDOFXODWLRQV�WR�DOORZ�SK\VLFLDQV�WR�GHWHUPLQH�DSSURSULDWH�,2/�SRZHU�DQG�W\SH�IRU�LPSODQWDWLRQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,2/�0DVWHU�VRIWZDUH�YHUVLRQV�����DQG�����FDOFXODWLRQ�SULQWRXWV�DQG�H[SRUWHG�UHSRUWV�FDQ�FRQWDLQ�WKH
ZURQJ�,2/�SRZHU�GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUO�=HLVV�0HGLWHF�$*��-HQD��'(�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������,QJHQLD��,QWHUD��$FKLHYD�DQG�$FKLHYH�G6WUHDP
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQLD��,QWHUD��$FKLHYD�DQG�$FKLHYH�G6WUHDP�05�V\VWHPV�RQ�6RIWZDUH�YHUVLRQV�5������DQG�5�����
ZLWK�WKH�0REL�9LHZ�VRIWZDUH�RSWLRQ��'LDJQRVWLF�LPDJLQJ�V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�D�IXVHG�VHULHV�RI�D�VDJLWWDO��FRURQDO�RU�UDGLDO�PXOWL�VWDWLRQ�VFDQ�LV�JHQHUDWHG�LQ�0REL9LHZ��WKH
UHVXOWDQW�LPDJH�RUGHU�LV�UHYHUVHG��7KLV�RFFXUV�ZLWK�VRIWZDUH�UHOHDVH�5������5�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�,PDJLQJ��9%��'B+)����&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�,PDJLQJ�9%��'B+)����5DGLRORJLFDO�LPDJH�SURFHVVLQJ�V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7R�SURYLGH�VXSSOHPHQWDU\�LQIRUPDWLRQ�UHJDUGLQJ�WKH�UHOHDVH�RI�WKH�V\QJR�,PDJLQJ�6RIWZDUH�9HUVLRQ
9%��'B+)����7KH�VRIWZDUH�SURYLGHV�LPSURYHPHQWV�IRU�DOO�V\QJR�,PDJLQJ�LQVWDOODWLRQV�UXQQLQJ�RQ�WKH
VRIWZDUH�9HUVLRQ�9%��'��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���1&��1(�DQG�2+��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1[6WDJH�6\VWHP�2QH�6�&\FOHU�1;��������&O�,,
&RPSDQ\��1[6WDJH�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1[6WDJH�6\VWHP�2QH�6�&\FOHU��+LJK�3HUPHDELOLW\�+HPRGLDO\VLV�6\VWHP�0RGHO�QR��1;��������5HFDOO
�1XPEHU=�����������S!
5($621�EU!
8OWUDILOWUDWLRQ�9ROXPH��8)9��PD\�QRW�GHFUHDVH�GXULQJ�WUHDWPHQW�VRIWZDUH�HUURU��7KH�8)�SXPS�PD\
FRQWLQXH�WR�UXQ�DQG�UHPRYH�IOXLG�HYHQ�DIWHU�WKH�WDUJHW�8)�YROXPH�KDV�EHHQ�UHPRYHG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1[6WDJH�0HGLFDO��,QF���/DZUHQFH��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1[6WDJH�6\VWHP�2QH�6�&\FOHU�1;�������$��&O
,,
&RPSDQ\��1[6WDJH�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1[6WDJH�6\VWHP�2QH�6�&\FOHU���0RGHO�QR��1;�������$��)RU�KRPH�KHPRGLDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8OWUDILOWUDWLRQ�9ROXPH��8)9��PD\�QRW�GHFUHDVH�GXULQJ�WUHDWPHQW�VRIWZDUH�HUURU��7KH�8)�SXPS�PD\
FRQWLQXH�WR�UXQ�DQG�UHPRYH�IOXLG�HYHQ�DIWHU�WKH�WDUJHW�8)�YROXPH�KDV�EHHQ�UHPRYHG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1[6WDJH�0HGLFDO��,QF���/DZUHQFH��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1[6WDJH�6\VWHP�2QH�6�&\FOHU�1;��������&O�,,
&RPSDQ\��1[6WDJH�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1[6WDJH�6\VWHP�2QH�6�&\FOHU���0RGHO�QR��1;��������)RU�KRPH�KHPRGLDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8OWUDILOWUDWLRQ�9ROXPH��8)9��PD\�QRW�GHFUHDVH�GXULQJ�WUHDWPHQW�VRIWZDUH�HUURU��7KH�8)�SXPS�PD\
FRQWLQXH�WR�UXQ�DQG�UHPRYH�IOXLG�HYHQ�DIWHU�WKH�WDUJHW�8)�YROXPH�KDV�EHHQ�UHPRYHG�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1[6WDJH�0HGLFDO��,QF���/DZUHQFH��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1[6WDJH�6\VWHP�2QH�6�&\FOHU�0RGHO
1;�����$�&O�,,
&RPSDQ\��1[6WDJH�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1[6WDJH�6\VWHP�2QH�6�&\FOHU��+LJK�3HUPHDELOLW\�+HPRGLDO\VLV�6\VWHP��0RGHO�QR��1;�������$�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8OWUDILOWUDWLRQ��8)��9ROXPH�VRIWZDUH�HUURU�LQDFFXUDWH�IOXLG�UHPRYDO�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1[6WDJH�0HGLFDO��,QF���/DZUHQFH��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������1[6WDJH�6\VWHP�2QH�6�&\FOHU���������&O�,,
&RPSDQ\��1[6WDJH�0HGLFDO��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
1[6WDJH�6\VWHP�2QH�6�&\FOHU��+LJK�3HUPHDELOLW\�+HPRGLDO\VLV�6\VWHP��0RGHO�QR��1;��������5HFDOO
�1XPEHU=�����������S!
5($621�EU!
8OWUDILOWUDWLRQ��8)��9ROXPH�VRIWZDUH�HUURU�LQDFFXUDWH�IOXLG�UHPRYDO�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1[6WDJH�0HGLFDO��,QF���/DZUHQFH��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������+HDUW6WDUW�05[�0RQLWRU�'HILEULOODWRU�&O�,,
&RPSDQ\�3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDUW6WDUW�05[�0RQLWRU�'HILEULOODWRU��0����$��0����$��0����-��0����0��0����0&�
0����0���0����0���0����0���0����0���)RU�XVH�IRU�WKH�WHUPLQDWLRQ�RI�YHQWULFXODU�WDFK\FDUGLD�DQG
YHQWULFXODU�ILEULOODWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�05[�VRIWZDUH�LVVXH�KDV�EHHQ�LGHQWLILHG��05[�PRGHO�0����$�ZLWK�VRIWZDUH�YHUVLRQ
)�������DQG�HDUOLHU��DQG�PRGHO�0����$�ZLWK�YHUVLRQ�7�������DQG�HDUOLHU�PD\�VWRS�WKH�DXWRPDWHG
5HDG\�)RU�8VH��5)8��WHVW�LQ�DQ�DEQRUPDO�VWDWH�ZKHQ�WKH�GHYLFH�LV�WXUQHG�RII��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$*)$�,03$;��3$&6���&O�,,
&RPSDQ\��$*)$�+HDOWKFDUH�&RUS��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
,03$;��3$&6��3LFWXUH�$UFKLYH�DQG�&RPPXQLFDWLRQV�6\VWHP��,03$;�&9�����[�DQG�,03$;�&9����[�
&RUUHFWV�FHUWDLQ�GHPRJUDSKLF�LQIRUPDWLRQ��3DWLHQW�1DPH��3DWLHQW�0HGLFDO�5HFRUG�1XPEHU�DQG�RU
$FFHVVLRQ�1XPEHU�LQ�SUHYLRXVO\�VLJQHG�UHSRUWV�WKDW�KDYH�VLQFH�FKDQJHG�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&XVWRPHUV�KDYH�H[SHULHQFHG�,03$;�&9�VRIWZDUH��VSHFLILFDOO\��'HPRJUDSKLFV�0DQDJHU��'0���QRW
SURGXFLQJ�FRUUHFW�SGI�UHSRUWV�DIWHU�WKH�UHSRUWV��DW�WKH�WLPH�RI�SK\VLFLDQ�VLJQDWXUH��ZHUH�FRUUHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$*)$�+HDOWKFDUH�&RUS��*UHHQYLOOH��6&�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�&$��.<��1+��1<��1&��2+��25��3$��6&��6'��71��7;��:$�DQG�WKH�FRXQWU\�RI
&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������%UDLQ/$%�,PDJH�*XLGHG�6XUJHU\�&O�,,
&RPSDQ\��%UDLQODE�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
%UDLQ/$%�,PDJH�*XLGHG�6XUJHU\��,*6��6\VWHP��6WHUHRWD[LF�,QVWUXPHQW�QDYLJDWLRQ�VRIWZDUH��&UDQLDO
(17�YHUVLRQ������DQG�6SLQH�DQG�7UDXPD��'�YHUVLRQV�����DQG�����$Q�LQWUDRSHUDWLYH�LPDJH�JXLGHG
ORFDOL]DWLRQ�V\VWHP�WR�HQDEOH�PLQLPDOO\�LQYDVLYH�VXUJHU\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
QVWDQFHV�RI�GDWD�VHWV�QRW�EHLQJ�DFFXUDWHO\�UHJLVWHUHG�WR�WKH�SDWLHQW�DQDWRP\�ZHUH�REVHUYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*�)HOGNLUFKHQ��'(�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�WRWDO�����LQ�8�6�����LQ�$XVWUDOLD��S!
',675,%87,21�EU!
86�DQG�$XVWUDOLD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������&$5(6&$3(�9&����9LWDO�6LJQV�0RQLWRU��&O
,,
&RPSDQ\��,QQRNDV�0HGLFDO�2\��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
&$5(6&$3(�9&����9LWDO�6LJQV�0RQLWRU�0RQLWRU�YLWDO�VLJQV�LQ�KXPDQV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0RQLWRU�PD\�VKXW�GRZQ�XQLQWHQWLRQDOO\�ZLWKRXW�UHVWDUWLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QQRNDV�0HGLFDO�2\��.HPSHOH��),�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�02'8/$5,6�9$5,267$5�&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
02'8/$5,6�9$5,267$5��/LWKRWULSWHU�GHYLFH�GHVLJQHG�WR�WUHDW�XUROLWKLDVLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'LVSOD\�IUHH]H�RI�02'8/$5,6�KDQG�FRQWURO�UHVXOWV�LQ�LQIRUPDWLRQ�QRW�EHLQJ�XSGDWHG�RQ�WKH�GLVSOD\�
&XUUHQW�WUHDWPHQW�GDWD�LV�QRW�VKRZQ�WR�WKH�XVHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�35�DQG�WKH�VWDWHV�RI�02��1&��*$��06��/$��DQG�.<�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��6,*1$�3(7�05����7�&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$�3(7�05����7��3URGXFW�8VDJH��7KH�6,*1$�3(7�05�V\VWHP�FRPELQHV�PDJQHWLF
UHVRQDQFH�GLDJQRVWLF�GHYLFHV��05''��DQG�3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��VFDQQHUV�WKDW�SURYLGH
UHJLVWUDWLRQ�DQG�IXVLRQ�RI�KLJK�UHVROXWLRQ�SK\VLRORJLF�DQG�DQDWRPLF�LQIRUPDWLRQ��DFTXLUHG�VLPXOWDQHRXVO\
DQG�LVRFHQWULFDOO\��7KH�FRPELQHG�V\VWHP�PDLQWDLQV�LQGHSHQGHQW�IXQFWLRQDOLW\�RI�WKH�05�DQG�3(7
GHYLFHV��DOORZLQJ�IRU�VLQJOH�PRGDOLW\�05�DQG���RU�3(7�LPDJLQJ��7KHVH�V\VWHPV�DUH�LQWHQGHG�WR�EH
XWLOL]HG�E\�DSSURSULDWHO\�WUDLQHG�KHDOWK�FDUH�SURIHVVLRQDOV�WR�DLG�LQ�WKH�GHWHFWLRQ��ORFDOL]DWLRQ��DQG
GLDJQRVLV�RI�GLVHDVHV�DQG�GLVRUGHUV��7KH�05�LV�LQWHQGHG�WR�SURGXFH�WUDQVYHUVH��VDJLWWDO��FRURQDO�DQG
REOLTXH�FURVV�VHFWLRQDO�05�LPDJHV��VSHFWURVFRSLF�LPDJHV�DQG�RU�VSHFWUD��DQG�GLVSOD\V�WKH�LQWHUQDO
VWUXFWXUH�DQG�RU�IXQFWLRQ�RI�WKH�KXPDQ�ERG\��2WKHU�SK\VLFDO�SDUDPHWHUV�GHULYHG�IURP�WKH�LPDJHV�DQG�RU
VSHFWUD�PD\�DOVR�EH�SURGXFHG��'HSHQGLQJ�RQ�WKH�UHJLRQ�RI�LQWHUHVW��DSSURYHG�FRQWUDVW�DJHQWV�PD\�EH
XVHG��DV�GHVFULEHG�LQ�WKHLU�ODEHOLQJ��7KLV�V\VWHP�PD\�DOVR�EH�XVHG�IRU�LPDJLQJ�GXULQJ�LQWHUYHQWLRQDO
SURFHGXUHV�ZKHQ�SHUIRUPHG�ZLWK�05�FRPSDWLEOH�GHYLFHV��VXFK�DV�05�VDIH�ELRSV\�QHHGOHV��7KH�3(7
LPDJHV�DQG�PHDVXUHV�WKH�GLVWULEXWLRQ�RI�3(7�UDGLRSKDUPDFHXWLFDOV�LQ�KXPDQV�WR�DLG�WKH�SK\VLFLDQ�LQ
GHWHUPLQLQJ�YDULRXV�PHWDEROLF��PROHFXODU��DQG�SK\VLRORJLF�IXQFWLRQV�ZLWKLQ�WKH�KXPDQ�ERG\�IRU
HYDOXDWLRQ�RI�GLVHDVHV�DQG�GLVRUGHUV�VXFK�DV��EXW�QRW�OLPLWHG�WR��FDUGLRYDVFXODU�GLVHDVH��QHXURORJLFDO
GLVRUGHUV�DQG�FDQFHU��7KH�FRPELQHG�V\VWHP�XWLOL]HV�WKH�05�IRU�UDGLDWLRQ�IUHH�DWWHQXDWLRQ�FRUUHFWLRQ
PDSV�IRU�3(7�VWXGLHV��7KH�V\VWHP�SURYLGHV�LQKHUHQW�DQDWRPLFDO�UHIHUHQFH�IRU�WKH�IXVHG�3(7�DQG�05
LPDJHV�GXH�WR�SUHFLVHO\�DOLJQHG�05�DQG�3(7�LPDJH�FRRUGLQDWH�V\VWHPV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��6,*1$�+'[W����7���&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$�+'[W����7��3URGXFW�8VDJH��7KH����7�6LJQD�+'[�IDPLO\�DQG����7�6LJQD�+'[
IDPLO\�DUH�D�ZKROH�ERG\�PDJQHWLF�UHVRQDQFH�VFDQQHU�IRU�XVH�DV�D�GLDJQRVWLF�LPDJLQJ�GHYLFH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
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PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��6,*1$�+'[����7��&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$�+'[����7��3URGXFW�8VDJH��7KH�*(�6LJQD�+'[�05�V\VWHP�LV�D�ZKROH�ERG\
PDJQHWLF�UHVRQDQFH�VFDQQHU�IRU�XVH�DV�D�GLDJQRVWLF�LPDJLQJ�GHYLFH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��6,*1$�+'����7��&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$�+'����7��3URGXFW�8VDJH��7KH�6LJQD�3URILOH�(;&,7(�05�V\VWHP�LV�DQ�RSHQ�
ZKROH�ERG\�VFDQQHU�IRU�XVH�DV�D�GLDJQRVWLF�LPDJLQJ�GHYLFH��,W�PD\�EH�XWLOL]HG�IRU�LPDJLQJ�GXULQJ
LQWHUYHQWLRQDO�SURFHGXUHV�ZKHQ�SHUIRUPHG�ZLWK�05�FRPSDWLEOH�GHYLFHV�VXFK�DV�LQ�URRP�GLVSOD\�DQG�05
VDIH�ELRSV\�QHHGOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������*(�+HDOWKFDUH��6,*1$�([FLWH����7���&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$�([FLWH����7��05�6\VWHP�IRU�XVH�DV�D�GLDJQRVWLF�LPDJLQJ�GHYLFH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��6,*1$����7��&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$����7��3URGXFW�8VDJH��0DJQHWLF�UHVRQDQFH�V\VWHP�IRU�GLDJQRVWLF�LPDJLQJ��7KH
LQGLFDWLRQV�IRU�XVH�IRU�WKH����7�6LJQD�9+�L��6LJQD����7�05�6\VWHP��7UDQVPLW�5HFHLYH�%RG\�,PDJLQJ
&RLO�H[SDQGV�WKH�LPDJLQJ�FDSDELOLW\�RI�WKH����7�6LJQD�9+�L�05�,PDJLQJ�6\VWHP��7KH�7UDQVPLW�5HFHLYH
%RG\�,PDJLQJ�&RLO�LV�LQWHQGHG�IRU�LPDJLQJ�RI�WKH�1HFN��6SLQH��$EGRPHQ�7KRUD[�DQG�WKH�H[WUHPLWLHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�+HDOWKFDUH��'LVFRYHU\�05���Z��&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��'LVFRYHU\�05���Z����7��3URGXFW�8VDJH��7KH�'LVFRYHU\�05�������7��'LVFRYHU\
05�������7��'LVFRYHU\�05���Z����7�DQG�WKH�2SWLPD�05���Z����7�6\VWHPV�DUH�ZKROH�ERG\
PDJQHWLF�UHVRQDQFH�VFDQQHUV�IRU�GLDJQRVWLF�LPDJLQJ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�KHDG�RU�QHFN�VFDQV��WKH�FXUUHQWO\�GLVSOD\HG�6$5�YDOXHV�FRXOG�EH�ORZHU�WKDQ�WKH
DFWXDO�6$5�LQ�WKH�KHDG�DV�SUHGLFWHG�E\�6$5�PRGHOLQJ��7KH�SUHGLFWHG�+($'�6$5�YDOXH�IURP�WKH
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PRGHOLQJ�VXJJHVWV�WKH�DFWXDO�6$5�LQ�WKH�KHDG�FRXOG�H[FHHG�,(&�����������OLPLW�RI�����:�NJ�IRU�VRPH
VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������+DPLOWRQ�*��9HQWLODWRU��&ODVV�,
&RPSDQ\��+DPLOWRQ�0HGLFDO��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!��
7KH�*��YHQWLODWRU�SURYLGHV�EUHDWKLQJ�VXSSRUW�IRU�DGXOW��FKLOGUHQ��LQIDQW�DQG�QHZERUQ�SDWLHQWV���7KH
GHYLFH�LV�LQWHQGHG�IRU�XVH�LQ�KRVSLWDO�DQG�RWKHU�KHDOWK�FDUH�IDFLOLWLHV��,W�PD\�EH�XVHG�IRU�WUDQVSRUW�ZLWKLQ
D�KRVSLWDO�RU�KHDOWK�FDUH�IDFLOLW\��S!
5($621�EU!
7KH�YHQWLODWRU�PD\�VWRS�ZRUNLQJ��ZLWKRXW�VRXQGLQJ�DQ�DODUP��ZKHQ�WKH�GHYLFH�RSHUDWRU�SUHVVHV�WKH
R[\JHQ�HQULFKPHQW�NH\�WR�DWWDFK�WKH�YHQWLODWRU�PDVN�WR�WKH�SDWLHQW��VXFWLRQLQJ�PDQHXYHU��
7KLV�SUREOHP�FDQ�RFFXU�GXULQJ�WKH�IROORZLQJ�FRQGLWLRQV�
:KHQ�SUHVVLQJ�WKH�R[\JHQ�HQULFKPHQW�NH\�D�VHFRQG�WLPH�ZLWKLQ����PLOOLVHFRQGV�DIWHU�WKH�GLVFRQQHFWLRQ
LV�GHWHFWHG��RU�
:KHQ�GLVFRQQHFWLRQ�LV�GHWHFWHG�LPPHGLDWHO\�EHIRUH�WKH�R[\JHQ�HQULFKPHQW�SHULRG�DXWRPDWLFDOO\�HQGV�
VR�WKDW�GHWHFWLRQ�RI�GLVFRQQHFWLRQ�DQG�WHUPLQDWLRQ�RI�2��HQULFKPHQW�RFFXU�ZLWKLQ����PLOOLVHFRQGV�RI
HDFK�RWKHU�
,I�WKH�GHYLFH�RSHUDWRU�GRHV�QRW�LQWHUYHQH��WKH�SDWLHQW�PD\�QRW�UHFHLYH�HQRXJK�R[\JHQ�DQG�FRXOG�VXIIHU
VHULRXV�DGYHUVH�KHDOWK�FRQVHTXHQFHV��LQFOXGLQJ�LQMXU\�RU�GHDWK�
7KH�ILUP�KDV�UHFHLYHG�D�WRWDO�RI���UHSRUW�RI�GHYLFH�PDOIXQFWLRQ���1R�LQMXULHV�RU�GHDWKV�ZHUH�UHSRUWHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+DPLOWRQ�0HGLFDO���5HFDOO�LQLWLDWHG�����������S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7ULWRQ�6PDUW�$QNOH�L26�*DOLOHR�DSSOFDWLRQ�
&O�,,
&RPSDQ\��2WWR�%RFN�+HDOWKFDUH�*PE+*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
L26�*DOLOHR�$SSOLFDWLRQ�9HUVLRQ�������RU�ORZHU�WKDW�SURJUDPV�WKH�7ULWRQ�6PDUW�$QNOH���&���7ULWRQ
�6PDUW�$QNOH��5HFDOO�1XPEHU=�����������S!
5($621�EU!
2WWR�%RFN�+HDOWKFDUH�*PE+�KDV�LGHQWLILHG�D�VRIWZDUH�LVVXH�ZKHUH�WKH�IRRW�FDQ�SURGXFH�DQ�XQGHVLUHG
UHVSRQVH��FDQ�PRYH�LQWR�GRUVLIOH[LRQ��XQQRWLFHG�E\�WKH�XVHU��7KLV�FRXOG�SRWHQWLDOO\�UHVXOW�LQ�D�IDOO��,Q
DGGLWLRQ��ZKHQ�VLWWLQJ��WKH�SURVWKHWLF�IRRW��&���7ULWRQ�VPDUW�DQNOH�FDQ�JR�LQWR�WKH�VR�FDOOHG�5HOLHI
)XQFWLRQ�WR�PRYH�WKH�IRRWSODWH�WRZDUGV�WKH�JURXQG��:KHQ�RSHUDWLQJ�PDFKLQHV�ZLWK�IRRW�SHGDOV��H�J�
GULYLQJ�D�FDU��WKH�SRVVLELOLW\�H[LVWV�WKDW�WKH�IRRW�FRXOG�JHW�VWXFN�XQGHU�WKH�IRRW�SHGDO�DQG�EORFN�LW�RU��LI�WKH
IRRW�LV�RQ�WRS�RI�WKH�SHGDO��LW�FRXOG�FDXVH�WKH�YHKLFOH�WR�DFFHOHUDWH�XQLQWHQWLRQDOO\��OHDGLQJ�WR�D
KD]DUGRXV�VLWXDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2WWR�%RFN�+HDOWKFDUH�*PE+��'XGHUVWDGW��'(�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����LQ�86�����)RUHLJQ�S!
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',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ���86��QDWLRQZLGH��DQG�WR�WKH�FRXQWULHV�RI���$XVWULD��%HOJLXP��*HUPDQ\��,VUDHO�
/X[HPERXUJ�DQG�6ZHGHQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(��&HQWULFLW\�8QLYHUVDO�9LHZHU�&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�&HQWULFLW\�8QLYHUVDO�9LHZHU�9HUVLRQ�LV�D�GHYLFH�WKDW�GLVSOD\V�PHGLFDO�LPDJHV��LQFOXGLQJ
PDPPRJUDPV��DQG�GDWD�IURP�YDULRXV�LPDJLQJ�VRXUFHV��,PDJHV�DQG�GDWD�FDQ�EH�YLHZHG�
FRPPXQLFDWHG��SURFHVVHG�DQG�GLVSOD\HG�ZLWKLQ�WKH�V\VWHP�RU�DFURVV�FRPSXWHU�QHWZRUNV�DW�GLVWULEXWHG
ORFDWLRQV��7\SLFDO�XVHUV�RI�WKLV�V\VWHP�DUH�WUDLQHG�SURIHVVLRQDOV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�UDGLRORJLVWV�
SK\VLFLDQV��QXUVHV��PHGLFDO�WHFKQLFLDQV��DQG�DVVLVWDQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,QDFFXUDWH�GLVWDQFH�PHDVXUHPHQWV�ZLWK�PDJQLILHG�SURMHFWLRQ�;�UD\�LPDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
&HQWULFLW\�8QLYHUVDO�9LHZHU�YHUVLRQV�����DQG�KLJKHU���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�&HQWULFLW\�3$&6�,:�&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�LV�D�GHYLFH�WKDW�GLVSOD\V�PHGLFDO�LPDJHV��LQFOXGLQJ
PDPPRJUDPV��DQG�GDWD�IURP�YDULRXV�LPDJLQJ�VRXUFHV��,PDJHV�DQG�GDWD�FDQ�EH�YLHZHG�
FRPPXQLFDWHG��SURFHVVHG�DQG�GLVSOD\HG�ZLWKLQ�WKH�V\VWHP�RU�DFURVV�FRPSXWHU�QHWZRUNV�DW�GLVWULEXWHG
ORFDWLRQV��7\SLFDO�XVHUV�RI�WKLV�V\VWHP�DUH�WUDLQHG�SURIHVVLRQDOV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�UDGLRORJLVWV�
�SK\VLFLDQV��QXUVHV��PHGLFDO�WHFKQLFLDQV��DQG�DVVLVWDQWV�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,QDFFXUDWH�GLVWDQFH�PHDVXUHPHQWV�ZLWK�PDJQLILHG�SURMHFWLRQ�;�UD\�LPDJHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�9HUVLRQV�����63��DQG�KLJKHU������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������%UDLQODE�'LJLWDO�/LJKWER[��&O�,,
&RPSDQ\��%UDLQODE�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
'LJLWDO�/LJKWER[��%UDLQ/$%�V\VWHP��LPDJH�SURFHVVLQJ��UDGLRORJLFDO�3URGXFW�8VDJH��7KH�3DWLHQW�'DWD
0DQDJHU�LV�D�V\VWHP�LQWHQGHG�IRU�WKH�GLVSOD\�RI�PHGLFDO�LPDJHV��7KH�VRIWZDUH�FDQ�WUDQVIHU�LPDJHV�WR
DQG�IURP�SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQ�V\VWHPV��3$&6���ILOH�VHUYHUV��RU�UHPRYDEOH�VWRUDJH
PHGLD��,W�LQFOXGHV�IXQFWLRQV�IRU�LPDJH�PDQLSXODWLRQ��EDVLF�PHDVXUHPHQWV�DQG��'�YLVXDOL]DWLRQ
�UHFRQVWUXFWLRQV�DQG�YROXPH�UHQGHULQJ���)HDWXUHV�IRU�QDYLJDWLRQ�SODQQLQJ�LQFOXGH�PXOWL�PRGDOLW\�LPDJH
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IXVLRQ�DV�ZHOO�DV�REMHFW�DQG�WUDMHFWRU\�FUHDWLRQ��,W�LV�QRW�LQWHQGHG�IRU�SULPDU\�LPDJH�GLDJQRVLV�RU�WKH
�UHYLHZ�RI�PDPPRJUDSKLF�LPDJHV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDOO\�LQFRUUHFWO\�GLVSOD\HG�REMHFWV�ZKHQ�DFWLYHO\�GHVHOHFWLQJ�D�IXVHG�UHIHUHQFH�GDWDVHW�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*�)HOGNLUFKHQ��'(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������2UWKR�9,7526�����)6�&KHPLVWU\�6\VWHP�&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����)6�&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU�3URGXFW�&RGH����������8QLTXH�'HYLFH�,GHQWLILHU
1R������������������DQG�9,7526�����)6�&KHPLVWU\�6\VWHP�5HIXUELVKHG��&DWDORJ�1XPEHU�3URGXFW
&RGH����������8QLTXH�'HYLFH�,GHQWLILHU�1R������������������,QWHQGHG�IRU�XVH�LQ�WKH�LQ�YLWUR
�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�$QRPDO\�GXULQJ�$''�,QVWDOODWLRQ�RQ�9,7526�����)6�&KHPLVWU\�6\VWHPV�XVLQJ�6RIWZDUH
9HUVLRQV�������WKURXJK�����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��URFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
&DWDORJ������������'RPHVWLF������)RUHLJQ�������&DWDORJ����������'RPHVWLF�����)RUHLJQ�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������$06&2�6PDOO�6WHDP�6WHULOL]HUV��&O�,,
&RPSDQ\��6WHULV�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$06&2�����DQG�$06&2�&�6PDOO�6WHDP�6WHULOL]HUV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,Q�$06&2�6PDOO�6WHDP�6WHULOL]HUV�HTXLSSHG�ZLWK�WKH�&6�L4�IHDWXUH��WKH�VWHULOL]HU�VRIWZDUH�LQDGYHUWHQWO\
SUHYHQWV�WKH�FDSDELOLW\�WR�RSHUDWH�WKH�IRRW�SHGDO��ZKLFK�DOORZV�WKH�2SHUDWRU�WR�RSHQ�DQG�FORVH�WKH
VWHULOL]HU�GRRU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WHULV�&RUSRUDWLRQ��0HQWRU��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
������������+HDUW6WDUW�05[�PRQLWRU�GHILEULOODWRU�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
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+HDUW6WDUW�05[�PRQLWRU�GHILEULOODWRU�0RGHOV�0����$��0����$��0����-��0����0��0����0&�
0����0���0����0���0����0���0����0��3URGXFW�8VDJH��7KH�+HDUW6WDUW�05[�LV�IRU�XVH�IRU�WKH
WHUPLQDWLRQ�RI�YHQWULFXODU�WDFK\FDUGLD�DQG�YHQWULFXODU�ILEULOODWLRQ��7KH�GHYLFH�LV�IRU�XVH�E\�TXDOLILHG
PHGLFDO�SHUVRQQHO�WUDLQHG�LQ�WKH�RSHUDWLRQ�RI�WKH�GHYLFH�DQG�TXDOLILHG�E\�WUDLQLQJ�LQ�EDVLF�OLIH�VXSSRUW�
DGYDQFHG�FDUGLDF�VXSSRUW��RU�GHILEULOODWLRQ��,W�PXVW�EH�XVHG�E\�RU�RQ�WKH�RUGHU�RI�D�SK\VLFLDQ
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
05[�PRQLWRU�GHILEULOODWRU�FRXOG�UHERRW�DW�DQ�LQGHWHUPLQDWH�WLPH��SRWHQWLDOO\�FDXVLQJ�WKHUDS\�WR�EH
LQWHUUXSWHG�RU�GHOD\HG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�+HDUW6WDUW�05[��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDUW6WDUW�05[�0RQLWRU�'HILEULOODWRUV�0RGHOV��0����$�DQG�0����$
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
���'HYLFH�ZLOO�SHUIRUP�WKH�ZHHNO\�DXWRPDWHG�WHVWV�KRXUO\��ZKLFK�FRXOG�FDXVH�WKH�WKHUDS\�FDSDFLWRUV�WR
GHJUDGH�VRRQHU�WKDQ�LQWHQGHG�DQG����:KLOH�FRQQHFWHG�WR�$&�RU�'&�SRZHU�DQG�ZLWK�QR�EDWWHU\�LQVWDOOHG
RU�WKH�EDWWHU\�LQVWDOOHG�KDV�D�FKDUJH�OHYHO�RI�OHVV�WKDQ������WKH�5HDG\�IRU�8VH��5)8��LQGLFDWRU�ZLOO�QRW
SURYLGH�WKH�H[SHFWHG�ORZ�EDWWHU\�LQGLFDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�0RQDFR���5DGLDWLRQ�7UHDWPHQW�3ODQQLQ�
&O�,,
&RPSDQ\�(OHNWD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0RQDFR���5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�XVHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK�SUHVFULSWLRQV�IRU
H[WHUQDO�EHDP�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8QLQWHQGHG�XSGDWH�RI�'RVH�DQG�08�DQG�,QFRUUHFW�$VVLJQPHQW�RI�%ROXV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$WODQWD��*$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
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&$��,1��0,�02��7;��:,��$XVWUDOLD��&DQDGD��*HUPDQ\�P�*UHHFH��,QGLD��1HWKHUODQGV��1HZ�=HDODQG�
7XUNH\�DQG�8QLWHG�.LQJGRP�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9DULDQ�$5,$�5DGLDWLRQ�2QFRORJ\��&O�,,
&RPSDQ\�1DWXV�1HXURORJ\�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$5,$�5DGLDWLRQ�2QFRORJ\��YHUVLRQV���������������DQG������ZLWK�&OLQLFDO�$VVHVVPHQW�/LFHQVH��0RGHO
QXPEHU�+,7�3URGXFW�8VDJH��$5,$�5DGLDWLRQ�2QFRORJ\�LV�D�WUHDWPHQW�SODQ�DQG�LPDJH�PDQDJHPHQW
DSSOLFDWLRQ��,W�HQDEOHV�WKH�DXWKRUL]HG�XVHU�WR�HQWHU��DFFHVV��PRGLI\��VWRUH�DQG�DUFKLYH�WUHDWPHQW�SODQ
DQG�LPDJH�GDWD�IURP�GLDJQRVWLF�VWXGLHV��WUHDWPHQW�SODQQLQJ��VLPXODWLRQ��SODQ�YHULILFDWLRQ�DQG�WUHDWPHQW�
$5,$�5DGLDWLRQ�2QFRORJ\�DOVR�VWRUHV�WKH�WUHDWPHQW�KLVWRULHV��LQFOXGLQJ�GRVH�GHOLYHUHG�WR�GHILQHG�VLWHV�
DQG�SURYLGHV�WRROV�WR�YHULI\�SHUIRUPHG�WUHDWPHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$Q�DQRPDO\�ZDV�LGHQWLILHG�ZLWK�WKH�$5,$�IRU�5DGLDWLRQ�2QFRORJ\�VRIWZDUH�ZLWK�D�&OLQLFDO�$VVHVVPHQW
OLFHQVH��$GPLQ�,QVWUXFWLRQV�PD\�QRW�SULQW�RQ�GUXJ�RUGHU�SUHVFULSWLRQV�RU�EH�WUDQVPLWWHG�ZLWK�H�5[���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1DWXV�1HXURORJ\�,QF���0LGGOHWRQ��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$&8621�6&�����8OWUDVRXQG�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6&�����XOWUDVRXQG�V\VWHPV�PRGHO����������,PDJLQJ�V\VWHP�WKDW�SURYLGHV�WKH�DELOLW\�WR
PHDVXUH�DQDWRPLFDO�VWUXFWXUHV�DQG�FDOFXODWLRQ�SDFNDJHV�WKDW�SURYLGH�LQIR�IRU�FOLQLFDO�GLDJQRVLV
�SXUSRVHV�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�ZLOO�SURYLGH�DOO�FXVWRPHUV�D�QHZ�YHUVLRQ�RI�V\VWHP�VRIWZDUH��9$��(�RU�9%��&�GHSHQGLQJ�RQ
WKH�KDUGZDUH�FRQILJXUDWLRQ���+DUGZDUH�IL[HV�ZLOO�EH�LPSOHPHQWHG�WR�DGGUHVV�VLWXDWLRQV�ZKHUH�WKH�PHWDO
FRPSRQHQW�XVHG�WR�HQJDJH�WKH�ZKHHO�ORFN�EHFRPHV�GLVFRQQHFWHG��DQG�ZKHUH�WKH�V\VWHP�ORFNV�XS�GXH
WR�PLVDOLJQPHQW�EHWZHHQ�WKH�EH]HO�DQG�03,�ERDUG��LQ�DOO�XQLWV�WKDW�KDYH�QRW�DOUHDG\�EHHQ�FRUUHFWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQYLHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�&,26�$/3+$�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
&,26�$/3+$��LPDJH�LQWHQVLILHG�IOXRURVFRSLF�[�UD\�V\VWHP
�5HFDOO�1XPEHU=������������S!
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5($621�EU!
SDWLHQW�SURFHGXUH�LQWHUUXSWLRQ�GXH�WR�D�SRWHQWLDO�V\VWHP�IDLOXUH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3HUNLQ�(OPHU�6SHFLPHQ�*DWH��&O�,,
�&RPSDQ\�3HUNLQ�(OPHU�/LIH�6FLHQFHV�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3HUNLQ�(OPHU�6SHFLPHQ�*DWH��6FUHHQLQJ�&HQWHU��'DWD�PDQDJHPHQW�RI�QHRQDWDO�VFUHHQLQJ�WHVW�UHVXOWV
DQG�GHPRJUDSKLFV�E\�TXDOLILHG�ODERUDWRU\�SHUVRQQHO�LQ�QHZERUQ�VFUHHQLQJ�SURJUDPV�5HFDOO�1XPEHU
=�����������S!
5($621�EU!
,W�ZRXOG�EH�SRVVLEOH�IRU�DQ�DEQRUPDO�DQDO\WLFDO�WHVW�UHVXOW�YDOXH�IURP�DQ�DIIHFWHG�QHZERUQ�WR�EH�UHSRUWHG
ZLWK�D�GHIDXOW�UHVXOW�LQWHUSUHWDWLRQ�RI�QRUPDO��7KH�DQDO\WLFDO�WHVW�UHVXOW�YDOXH�ZRXOG�EH�FRUUHFW�EXW�WKH
LQWHUSUHWDWLRQ�RI�WKH�WHVW�UHVXOW�YDOXH�ZRXOG�EH�LQFRUUHFW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3HUNLQ�(OPHU�/LIH�6FLHQFHV�,QF���7XUNX��)/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
86�GLVWULEXWLRQ�WR�)/��*$��DQG�19��DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������3KLOLSV�05�V\VWHPV�XVLQJ�5���L�	�5������
6:��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$OO�3KLOLSV�,QJHQLD��,QWHUD��$FKLHYD�DQG�0XOWLYD�05�V\VWHPV�XVLQJ�5���L�DQG�5�������YHUVLRQ�RI�VRIWZDUH�
,QGLFDWHG�IRU�XVH�DV�D�GLDJQRVWLF�GHYLFH��,W�FDQ�SURGXFH�FURVV�VHFWLRQDO�LPDJHV��VSHFWURVFRSLF�LPDJHV
DQG�RU�VSHFWUD�LQ�DQ\�RULHQWDWLRQ�RI�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�KHDG��ERG\��RU�H[WUHPLWLHV��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
,Q�VSLQH�FOLQLFDO�ZRUNIORZV��FURVV�UHIHUHQFH�OLQHV�PD\�EH�XVHG�WR�GHWHUPLQH�WKH�SRVLWLRQ�RI�VOLFHV��,Q
FDVHV��ZKHUH�0REL9LHZ�IXVHG�,PDJHV�DUH�XVHG�WR�VKRZ�WKH�FURVV�UHIHUHQFH�OLQHV��WKH�FURVV�UHIHUHQFH
OLQHV�PD\�EH�SRVLWLRQHG�LQFRUUHFWO\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�����������1DWXV�1LFROHW2QH�6RIWZDUH��&O�,,
&RPSDQ\�1DWXV�1HXURORJ\�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
1LFROHW2QH�6RIWZDUH�Y������&DWDORJ�3DUW�1XPEHU��������������7KH�1LFROHW2QH�GDWD�DFTXLVLWLRQ�DQG
UHYLHZ�V\VWHP��HLWKHU�ZLWK�RU�ZLWKRXW�V\QFKURQRXV�GLJLWDO�YLGHR��7KH�V\VWHP�LV�LQWHQGHG�IRU�PHGLFDO
SXUSRVHV�WR�UHFRUG��PHDVXUH��VWRUH�DQG�GLVSOD\�IXOO�EDQG��)E((*��FHUHEUDO�((*�DQG�H[WUDFHUHEUDO
DFWLYLW\�IRU�&OLQLFDO�((*��(OHFWURFRUWLFRJUDSK\��(F2*���/RQJ�7HUP�0RQLWRULQJ��/70���,QWHQVLYH�&DUH
8QLW��,&8��PRQLWRULQJ�DQG�3RO\VRPQRJUDSK\��36*��6OHHS�VWXGLHV��:KLOH�WKH�1LFROHW�1HXURGLDJQRVWLF
V\VWHPV�DUH�FDSDEOH�RI�GLVSOD\LQJ�VLJQDOV��VXFK�DV�6S���DQG�(.*��WKH�V\VWHP�LV�127�LQWHQGHG�IRU
PRQLWRULQJ�VXFK�VLJQDOV�IRU�WKH�SUHVHUYDWLRQ�RI�OLIH��7KH�1LFROHW�1HXURGLDJQRVWLF�V\VWHPV�DUH�LQWHQGHG
�WR�DFTXLUH��DQDO\]H��DQG�GLVSOD\�GDWD��5HFDOO�1XPEHU=�����������S!
5($621�EU!
1DWXV�1HXURORJ\�KDV�GLVFRYHUHG�WKDW�ZKHQ�XVLQJ�KH�1LFROHW2QH�Y�����VRIWZDUH��DIWHU�H[LWLQJ�WKH
LPSHGDQFH�FKHFN�IXQFWLRQ�DQG�UHWXUQLQJ�WR�WKH�((*�VFUHHQ��WKH�LPSHGDQFH�FKHFN�VLJQDO�UHPDLQV�DFWLYH
LQ�ZDYHIRUP��REVFXULQJ�WKH�((*�VLJQDOV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
71DWXV�1HXURORJ\�,QF���0LGGOHWRQ��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������86�����286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����&��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����&
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����%��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����%�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��&O�,,
&RPSDQ\�7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7RVKLED�$TXLOLRQ�&7�6\VWHP�76;����$��5HFDOO�1XPEHU�=�����������S!
5($621�EU!
LW�ZDV�IRXQG�WKDW�LI�WZR�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG
UDZ�GDWD�PD\�QRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF���7XVWLQ��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������0RQDFR�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ
6\VWHP��&O�,,
&RPSDQ\�(OHNWD��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0RQDFR�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�6\VWHP��8VHG�WR�PDNH�WUHDWPHQW�SODQV�IRU�SDWLHQWV�ZLWK
SUHVFULSWLRQV�IRU�H[WHUQDO�EHDP�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'RVH�DQG�08�DUH�LQFRUUHFW�ZKHQ�&7�LPDJHV�DUH�YLHZHG�IURP�WKH�KHDG��DQG��ZKHQ�XVLQJ�PXOWLSOH
SUHVFULSWLRQV�ZLWK�IRUFHG�GHQVLWLHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD��,QF���$OWDQWD��*$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������*(�&HQWULFLW\�3$&6�,:��&O�,,
&RPSDQ\��*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWULFLW\�3$&6�,:�E\�*(�+HDOWKFDUH�'\QDPLF�,PDJLQJ�6ROXWLRQV�LV�D�GHYLFH�WKDW�UHFHLYHV�PHGLFDO
LPDJHV��LQFOXGLQJ�PDPPRJUDPV��DQG�GDWD�IURP�YDULRXV�LPDJLQJ�VRXUFHV��,PDJHV�DQG�GDWD�FDQ�EH
VWRUHG��FRPPXQLFDWHG��SURFHVVHG�DQG�GLVSOD\HG�ZLWKLQ�WKH�V\VWHP�RU�DFURVV�FRPSXWHU�QHWZRUNV�DW
GLVWULEXWHG�ORFDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
�,,PDJHV�PD\�EH�PLVVLQJ�ZKHQ�D�V\VWHP�SDUDPHWHU�0DS5RXWH�LV�VHW�WR�D�YDOXH�JUHDWHU�WKDQ����S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�DUH�LPSDFWHG��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�)RUFH�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�)RUFH��FRPSXWHG�WRPRJUDSK\�[�UD\�V\VWHP��,QWHQGHG�WR�JHQHUDWH�DQG�SURFHVV
�FURVV�VHFWLRQDO�LPDJHV�RI�SDWLHQWV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQG�ILUPZDUH�EXJV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�$6��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�$6��LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�RU
VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
VRIWZDUH�EXJ�LVVXHV�IRU�6:�9HUVLRQ�9$��$B63���7KH�IROORZLQJ�VDIHW\�LVVXHV�ZHUH�UHVROYHG����
&RUUHFWLRQ�WR�LPSURYH�YLVXDO�ZDUQLQJ�DQG�HUURU�LQGLFDWLRQ�VRQ�WKH�JDQWU\�GLVSOD\�����&RUUHFWLRQ�WR
LPSURYH�DFTXLVLWLRQ�GDWD�LQ�RUGHU�WR�RSWLPL]H�LPDJH�TXDOLW\�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�DQG
JHQHUDO�V\VWHP�EHKDYLRU�LQ�VRPH�H[FHSWLRQ�KDQGOLQJ�SURFHGXUHV�����&RUUHFWLRQ�WR�LPSURYH�DXWR�SRVW
SURFHVVLQJ�FRXSOHG�WR�7ZLQ�%HDP�H[DPLQDWLRQV�����&RUUHFWLRQ�WR�DVVXUH�SURSHU�FRPPXQLFDWLRQ
EHWZHHQ�V\VWHP�FRPSRQHQWV�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�RI�(&*�WULJJHULQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�)ODVK��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
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620$720�'HILQLWLRQ�)ODVK��LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�RU
VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
VRIWZDUH�EXJ�LVVXHV�IRU�6:�9HUVLRQ�9$��$B63���7KH�IROORZLQJ�VDIHW\�LVVXHV�ZHUH�UHVROYHG����
&RUUHFWLRQ�WR�LPSURYH�YLVXDO�ZDUQLQJ�DQG�HUURU�LQGLFDWLRQ�VRQ�WKH�JDQWU\�GLVSOD\�����&RUUHFWLRQ�WR
LPSURYH�DFTXLVLWLRQ�GDWD�LQ�RUGHU�WR�RSWLPL]H�LPDJH�TXDOLW\�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�DQG
JHQHUDO�V\VWHP�EHKDYLRU�LQ�VRPH�H[FHSWLRQ�KDQGOLQJ�SURFHGXUHV�����&RUUHFWLRQ�WR�LPSURYH�DXWR�SRVW
SURFHVVLQJ�FRXSOHG�WR�7ZLQ�%HDP�H[DPLQDWLRQV�����&RUUHFWLRQ�WR�DVVXUH�SURSHU�FRPPXQLFDWLRQ
EHWZHHQ�V\VWHP�FRPSRQHQWV�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�RI�(&*�WULJJHULQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�620$720�'HILQLWLRQ�(GJH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�'HILQLWLRQ�(GJH��LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU
UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW�GLIIHUHQW�DQJOHV�RU
VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
VRIWZDUH�EXJ�LVVXHV�IRU�6:�9HUVLRQ�9$��$B63���7KH�IROORZLQJ�VDIHW\�LVVXHV�ZHUH�UHVROYHG����
&RUUHFWLRQ�WR�LPSURYH�YLVXDO�ZDUQLQJ�DQG�HUURU�LQGLFDWLRQ�VRQ�WKH�JDQWU\�GLVSOD\�����&RUUHFWLRQ�WR
LPSURYH�DFTXLVLWLRQ�GDWD�LQ�RUGHU�WR�RSWLPL]H�LPDJH�TXDOLW\�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�DQG
JHQHUDO�V\VWHP�EHKDYLRU�LQ�VRPH�H[FHSWLRQ�KDQGOLQJ�SURFHGXUHV�����&RUUHFWLRQ�WR�LPSURYH�DXWR�SRVW
SURFHVVLQJ�FRXSOHG�WR�7ZLQ�%HDP�H[DPLQDWLRQV�����&RUUHFWLRQ�WR�DVVXUH�SURSHU�FRPPXQLFDWLRQ
EHWZHHQ�V\VWHP�FRPSRQHQWV�����&RUUHFWLRQ�WR�LPSURYH�UREXVWQHVV�RI�(&*�WULJJHULQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������6LHPHQV�6\QJR�57�2QFRORJLVW��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�57�2QFRORJLVW��DQ�RSWLRQDO�DFFHVVRU\�WR�WKH�OLQHDU�DFFHOHUDWRU�V\VWHP�DQG�SHUPLWV�ORFDOL]DWLRQ�
FRQWRXULQJ��VHJPHQWDWLRQ��LPDJH�UHYLHZ��DQG�UHYLHZ�DQG�DSSURYDO�RI�WUHDWPHQW�SODQ�SDUDPHWHUV��,Q
DGGLWLRQ��LW�LQFOXGHV�WRROV�DQG�DGPLQLVWUDWLYH�IXQFWLRQV�WR�DLG�LQ�WKH�GLDJQRVLV��VWDJLQJ��DQG�SUHVFULSWLRQ
RI�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU=�����������S!
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5($621�EU!
7KLV�XSGDWH�LV�LQWHQGHG�WR�SURYLGH�D�VRIWZDUH�XSGDWH�IRU�WKH�6\QJR�57�2QFRORJLVW��ZKLFK�LV�FXUUHQWO\
UXQQLQJ�6:�YHUVLRQ�����RU������7KH�VDIHW\�UHODWHG�LVVXHV��ZKLFK�ZHUH�GHVFULEHG�LQ�WKH�&XVWRPHU�6DIHW\
1RWLFH�GLVWULEXWHG�DV�8)61�577�572�����$GDSWLYH�7DUJHWLQJ�>$XWR�UHJLVWUDWLRQ@��7KH�XSGDWH�FRQWDLQV
VHYHUDO�LPSRUWDQW�VDIHW\�DQG�SHUIRUPDQFH�IL[HV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��0$��02��2+��3$��87��DQG�:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�����������7RVKLED�&HOHVWHLRQ�3&$�����$���3(7�&7��&O
,,
&RPSDQ\��7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HOHVWHLRQ�3&$�����$���3(7�&7�6\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,W�ZDV�IRXQG�WKDW�LI�VSHFLILF�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�PXOWL�SKDVH�KHOLFDO�VFDQQLQJ��WKH�DFTXLUHG�UDZ
GDWD�PD\�QRW�EH�VDYHG�GXH�WR�D�VRIWZDUH�SUREOHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7RVKLED�$PHULFDQ�0HGLFDO�6\VWHPV�,QF��7XVWLQ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1HYDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RXQGVWDU�'LDJQRVWLF�8OWUDVRXQG�&DWKHWHUV�
&O�,,
&RPSDQ\��%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6281'67$5�HFR��)�DQG���)�'LDJQRVWLF�8OWUDVRXQG�&DWKHWHUV��)RU�LQWUD�FDUGLDF�DQG�LQWUD�OXPLQDO
YLVXDOL]DWLRQ�RI�FDUGLDF�DQG�JUHDW�YHVVHO�DQDWRP\�DQG�SK\VLRORJ\�DV�ZHOO�DV�YLVXDOL]DWLRQ�RI�RWKHU
GHYLFHV�LQ�WKH�KHDUW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,PDJH�GLVDSSHDUHG�IURP�WKH�FDUGLDF�XOWUDVRXQG�V\VWHP�ZKHQ�WKH�&$572���(3�1DYLJDWLRQ�6\VWHP
QHHGHG�UHVWDUWLQJ�ZKLOH�WKH�SDWLHQW�ZDV�H[SHULHQFLQJ�SHULFDUGLDO�HIIXVLRQ��$IIHFWV�WKH�&$5726281'
0RGXOH�RI�WKH�&$572���(3�1DYLJDWLRQ�6\VWHP�ZKHQ�XVHG�ZLWK�WKH�6281'67$5�HFR��)�DQG���)
'LDJQRVWLF�8OWUDVRXQG�&DWKHWHUV��1HZ�SUHFDXWLRQV�DGGHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������8�6���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUWR���(3�1DYLJDWLRQ�6\VWHP��&O�,,
&RPSDQ\��%LRVHQVH�:HEVWHU��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&DUWR���(3�1DYLJDWLRQ�6\VWHP��(OHFWUR�SK\VLRORJ\�V\VWHP�ZKLFK�YLHZV�RI�WKH�HOHFWULFDO�DFWLYLW\�RI�WKH
KHDUW�WKURXJK�UHDO�WLPH�GDWD�RQ���'��FRORU�FRGHG�FDUGLDF�PDSV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,PDJH�GLVDSSHDUHG�IURP�WKH�FDUGLDF�XOWUDVRXQG�V\VWHP�ZKHQ�WKH�&$572���(3�1DYLJDWLRQ�6\VWHP
QHHGHG�UHVWDUWLQJ�ZKLOH�WKH�SDWLHQW�ZDV�H[SHULHQFLQJ�SHULFDUGLDO�HIIXVLRQ��$IIHFWV�WKH�&$5726281'
0RGXOH�RI�WKH�&$572���(3�1DYLJDWLRQ�6\VWHP�ZKHQ�XVHG�ZLWK�WKH�6281'67$5�HFR��)�DQG���)
'LDJQRVWLF�8OWUDVRXQG�&DWKHWHUV��1HZ�SUHFDXWLRQV�DGGHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%LRVHQVH�:HEVWHU��,QF���,UZLQGDOH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������8�6���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�OLQHDU�DFFHOHUDWRU�V\VWHPV��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$57,67(��21&25�$YDQWJDUGH��21&25�,PSUHVVLRQ�3OXV��21&25�([SUHVVLRQ��35,086��35,086
3OXV��6\QJR�57�7KHUDSLVW��WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU�3URGXFW�8VDJH��7KH�LQWHQGHG�XVH�RI�WKH
6,(0(16�EUDQGHG�$57,67(�DQG�21&25�IDPLO\�RI�OLQHDU�DFFHOHUDWRU�V\VWHPV�LV�WR�GHOLYHU�;�5D\
SKRWRQ�DQG�HOHFWURQ�UDGLDWLRQ�IRU�WKH�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU��35,08670�IDPLO\�RI�OLQHDU
DFFHOHUDWRU�V\VWHPV�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI�FDQFHU��6\QJR�57�7KHUDSLVW
LV�D�VRIWZDUH�DSSOLFDWLRQ�ZKRVH�LQGLFDWLRQ�IRU�XVH�LQFOXGHV�WKH�YLHZLQJ��SURFHVVLQJ��ILOPLQJ��DQG
DUFKLYLQJ�RI�PHGLFDO�LPDJHV��,W�DOVR�SHUPLWV�SDWLHQW�GDWD�PDQDJHPHQW��SDWLHQW�VHOHFWLRQ�VHWXS��SDWLHQW
SRVLWLRQLQJ�YHULILFDWLRQ��WUHDWPHQW�SODQQLQJ��WUHDWPHQW�GHOLYHU\�YHULILFDWLRQ��DQG�WUHDWPHQW�UHFRUGLQJ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�VRIWZDUH�IL[�KDV�EHHQ�UHOHDVHG�WR�SUHYHQW�DXWRPDWLF�PRYHPHQW�UHVXOWLQJ�LQ�D�FROOLVLRQ�VDIHW\�ULVN�IRU
SDWLHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%HFNPDQ�&RXOWHU�0LFUR6FDQ�/DE3UR��&O�,,
&RPSDQ\��%HFNPDQ�&RXOWHU�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0LFUR6FDQ�/DE3UR�,QIRUPDWLRQ�0DQDJHU�6\VWHP��9HUVLRQ�����WR�9HUVLRQ�������&DWDORJ�1R�����������
����������,QWHQGHG�WR�PDQDJH�ERWK�PLFURELDO�LGHQWLILFDWLRQ��,'��DQG�DQWLPLFURELDO�DJHQW�VXVFHSWLELOLW\
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WHVWLQJ��$67��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
%HFNPDQ�&RXOWHU�LV�UHFDOOLQJ�WKH�0LFUR6FDQ�/DE3UR�,QIRUPDWLRQ�0DQDJHU�6\VWHP�EHFDXVH�WKH�VRIWZDUH
LQFRUUHFWO\�DOORZV�WKH�RSHUDWRU�WR�PDQXDOO\�HGLW�WKH�FDUERK\GUDWH�VXEVWUDWHV�ZKHQ�PDQXDOO\�UHDGLQJ
GULHG�RYHUQLJKW�JUDP�QHJDWLYH�SDQHOV�ZLWK�DQ�,'�+ROG�VWDWXV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%HFNPDQ�&RXOWHU�,QF���%UHD��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�WRWDO��������XQLWV�WRWDO��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�&U\R&RQVROH��&O�,,
&RPSDQ\��0HGWURQLF�,QF��&DUGLDF�5K\WKP�'LVHDVH�0DQDJHPHQW��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HGWURQLF�&U\R&RQVROH��PRGHOV����$������(���DQG����$��.�)RU�XVH�LQ�SHUIRUPLQJ�FDUGLDF�DEODWLRQ
�SURFHGXUHV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
0HGWURQLF�KDV�LGHQWLILHG�DQ�LVVXH�ZLWK�D�86%�PHPRU\�FRPSRQHQW�FRQWDLQHG�ZLWKLQ�D�VXEVHW�RI
&U\R&RQVROHV��7KH�LVVXH�FDQ�UHVXOW�LQ�H[WHQGHG�SURFHGXUH�WLPH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�,QF��&DUGLDF�5K\WKP�'LVHDVH�0DQDJHPHQW��6DLQW�3DXO��01�RQ�����������9ROXQWDU\��)LUP
,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
:RUOGZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$&8621�6&�����8OWUDVRXQG��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6&�����8OWUDVRXQG�6\VWHP�ZLWK�VRIWZDUH�YHUVLRQV�9%��%�DQG�ORZHU��0RGHO����������
3URGXFW�8VDJH��7KH�6&�����XOWUDVRXQG�LPDJLQJ�V\VWHP�LV�LQWHQGHG�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV�
&DUGLDF��1HR�QDWDO�DQG�)HWDO�&DUGLDF��3HGLDWULF��7UDQVHVSRKDJHDO��$GXOW�&HSKDOLF��3HULSKHUDO�9HVVHO�
$EGRPLQDO��$EGRPLQDO�,QWUDRSHUDWLYH��,QWUDRSHUDWLYH�1HXURORJLFDO��0XVFXOR�VNHOHWDO�&RQYHQWLRQDO��DQG
0XVFXOR�VNHOHWDO�6XSHUILFLDO�DSSOLFDWLRQV��7KH�V\VWHP�DOVR�SURYLGHV�WKH�DELOLW\�WR�PHDVXUH�DQDWRPLFDO
VWUXFWXUHV�DQG�FDOFXODWLRQ�SDFNDJHV�WKDW�SURYLGH�LQIRUPDWLRQ�WR�WKH�FOLQLFLDQ�WKDW�PD\�EH�XVHG
DGMXQFWLYHO\�ZLWK�RWKHU�PHGLFDO�GDWD�REWDLQHG�E\�D�SK\VLFLDQ�IRU�FOLQLFDO�GLDJQRVLV�SXUSRVHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�$&8621�6&�����XOWUDVRXQG�V\VWHP�FRQVLGHUV�XSSHUFDVH�ORZHUFDVH�GLIIHUHQFHV�LQ�WKH�VDPH
SDWLHQW�QDPH�DV�XQLTXH�SDWLHQW�LQVWDQFHV�ZKHQ�UHJLVWHUHG�RQ�WKH�VDPH�XOWUDVRXQG�V\VWHP��,I�WKHVH
GLIIHUHQFHV�DUH�QRW�FRUUHFWHG�DW�WKH�WLPH�RI�UHJLVWUDWLRQ��WKH�V\VWHP�GRHV�QRW�FDSWXUH�LPDJHV�RU
FOLSV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQYLHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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�����GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D\HU�,QMHFWRU��$QJLRJUDSKLF��&O�,,
&RPSDQ\��%D\HU�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QMHFWRU��$QJLRJUDSKLF��0HGUDG��0DUN���$UWHULRQ��,QMHFWLRQ�6\VWHP��WR�EH�XVHG�VSHFLILFDOO\�IRU�WKH
SXUSRVHV�RI�LQMHFWLQJ�FRQWUDVW�PHGLXP�DQG�FRPPRQ�IOXVKLQJ�VROXWLRQV�LQWR�KXPDQV�IRU�DQJLRJUDSKLF
�VWXGLHV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
&HUWDLQ�0HGUDG��0DUN���$UWHULRQ��,QMHFWLRQ�6\VWHPV��ZKLFK�XWLOL]H�6RIWZDUH�9HUVLRQ�6:��������B6+�
KDYH�D�SRWHQWLDO�VLWXDWLRQ�LQYROYLQJ�WKH�SXUJH�HQIRUFHPHQW�SURFHGXUH��7KLV�UHFHQW�VRIWZDUH�UHYLVLRQ�KDV
UHVXOWHG�LQ�WKH�UHPRYDO�RI�SXUJH�HQIRUFHPHQW�IURP�WUDGLWLRQDO�1HZ�&DVH��3RZHU�8S�DQG�6\ULQJH
&KDQJH�XVH�FDVHV�ZKLOH�WKH�LQMHFWRU�KHDG�LV�LQ�WKH�XSULJKW�SRVLWLRQ��1R�LQMXULHV�UHSRUWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D\HU�+HDOWKFDUH��,QGLDQROD��3$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0LQGUD\�3DWLHQW�0RQLWRU��&O�,,
&RPSDQ\��0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0XOWL�3DUDPHWHU�3DWLHQW�0RQLWRU��ZLWK�$UUK\WKPLD�'HWHFWLRQ�DQG�$ODUPV��,QWHQGHG�WR�EH�XVHG�IRU
PRQLWRULQJ��GLVSOD\LQJ��UHYLHZLQJ��VWRULQJ�DQG�DODUPLQJ�RI�PXOWLSOH�SK\VLRORJLFDO�SDUDPHWHUV�LQFOXGLQJ
(&*����OHDG�RU���OHDG�VHOHFWDEOH���DUUK\WKPLD�GHWHFWLRQ��67�6HJPHQW�DQDO\VLV��DQG�KHDUW�UDWH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0LQGUD\�KDV�LGHQWLILHG�DQ�LVVXH�ZKHUH�WKH�'30���0RQLWRU�PD\�GLVSOD\�D�EODFN�VFUHHQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK��1-�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
'LVWULEXWHG�WR�WKH�VWDWHV�RI�&7��,$��.<��06��3$��87�DQG�:$���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&',�����%ORRG�3DUDPHWHU�0RQLWRULQJ�6\VWHP�
&O�,,
&RPSDQ\��7HUXPR�&DUGLRYDVFXODU�6\VWHPV�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&',�����%ORRG�3DUDPHWHU�0RQLWRULQJ�6\VWHP��3URYLGHV�FRQWLQXRXV��RQ�OLQH�PRQLWRULQJ�RI�WKH
H[WUDFRUSRUHDO�SDUWLDO�SUHVVXUH�RI�R[\JHQ�DQG�DQG�FDUERQ�GLR[LGH��S+��SRWDVVLXP��R[\JHQ�VDWXUDWLRQ�
KHPDWRFULW��KHPRJORELQ�DQG�WHPSHUDWXUH�
�5HFDOO�1XPEHU=�����������S!
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5($621�EU!
,QDFFXUDFLHV�LQ�6Y2���WHPSHUDWXUH��S+��S&2���S2���+HPDWRFULW��DQG�3RWDVVLXP�UHDGLQJV�IROORZLQJ�D
VRIWZDUH�XSJUDGH�WR�YHUVLRQ�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7HUXPR�&DUGLRYDVFXODU�6\VWHPV�&RUSRUDWLRQ��$QQ�$UERU��0,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,QVXOHW�&RUSRUDWLRQ�2PQL3RG��&ODVV�,
&RPSDQ\��,QVXOHW�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O��S!
352'8&7�EU!��
7KH�2PQQL3RG�,QVXOLQ�0DQDJHPHQW�6\VWHP�LV�DQ�LQVXOLQ�SXPS�XVHG�WR�GHOLYHU�LQVXOLQ�WR�SHRSOH�ZLWK
GLDEHWHV��7KH�LQVXOLQ�SXPS�"3RG"�LV�D�VPDOO�DGKHVLYH�SXPS�WKDW�VWLFNV�GLUHFWO\�RQ�WKH�ERG\��,QVXOLQ�LV
GHOLYHUHG�WKURXJK�D�VPDOO�SRUW�KROGLQJ�D�WXEH�WKDW�LV�LQVHUWHG�LQWR�WKH�VNLQ��S!
5($621�EU!
,QVXOHW�KDV�LGHQWLILHG�WZR�LVVXHV�ZLWK�WKHVH�GHYLFHV�
7KH�WXEH�HLWKHU�IDLOV�WR�IXOO\�LQVHUW�LQWR�WKH�VNLQ�RU�FRPSOHWHO\�UHWUDFWV�DIWHU�LQVHUWLRQ��7KLV�IDLOXUH�RFFXUV
ZLWKRXW�DQ�DODUP�DQG�WKH�3RG�ZLOO�FRQWLQXH�WR�SXPS�LQVXOLQ�
7KH�3RG�ZLOO�SURYLGH�DQ�DXGLEOH�DODUP�VLJQDO�DQG�GLVSOD\�D�IDLOXUH��2QFH�WKH�DODUP�RFFXUV��WKH�3RG�ZLOO
QRW�SXPS�LQVXOLQ�
%RWK�IDLOXUHV�FDQ�UHVXOW�LQ�LQDFFXUDWH�GRVDJH�RI�LQVXOLQ�ZKLFK�FDQ�OHDG�WR�KLJK�EORRG�VXJDU
�K\SHUJO\FHPLD���,I�OHIW�XQWUHDWHG��K\SHUJO\FHPLD�FDQ�FDXVH�OLIH�WKUHDWHQLQJ�FRQGLWLRQV�RU�HYHQ�GHDWK�
7KH�ILUP�KDV�UHFHLYHG�QLQH�UHSRUWV�LQ�ZKLFK�WKH�GHYLFH�KDV�PDOIXQFWLRQHG��LQFOXGLQJ�ILYH�LQMXULHV�DQG�QR
UHSRUWV�RI�GHDWKV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,QVXOHW�&RUSRUDWLRQRQ��%LOOHULFD��0$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
)'$�'LVWULFW��/RV�$QJHOHV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5D\6WDWLRQ�5DGLDWLRQ�7KHUDS\�7UHDWPHQW�6:�
&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP�VRIWZDUH�5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU
WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\��7KH�WUHDWPHQW�SODQV�SURYLGH�WUHDWPHQW�XQLW�VHW�XS
SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH�GLVWULEXWLRQV�H[SHFWHG�GXULQJ�WKH�SURSRVHG�WUHDWPHQW��DQG�PD\�EH
XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�DIWHU�UHYLHZ�DQG�DSSURYDO�E\�WKH�LQWHQGHG�XVHU���5HFDOO�1XPEHU
=�����������S!
5($621�EU!
$Q�HUURU�FDXVHG�E\�D�IORDWLQJ�SRLQW�SUHFLVLRQ�SUREOHP�WHQGV�WR�FDXVH�D�SUREOHP�ZLWK�WKH�GLVSOD\�RI
LVRGRVH�OLQHV�IRU�GRVH�DQG�GRVH�GLIIHUHQFH�DQG�FRORU�WDEOHV�IRU�GRVH��GRVH�GLIIHUHQFH�DQG�3(7
LPDJHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
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',675,%87,21�EU!
6WDWH�RI�:$�DQG�LQWHQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV6\QJR�SOD]D��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D��SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP�3URGXFW�8VDJH��6\QJR�SOD]D�LV�D�3LFWXUH
$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH�
GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH�SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW
SODQQLQJ��6\QJR�SOD]D�DOVR�VXSSRUWV�VWRUDJH�DQG�DUFKLYLQJ�RI�',&20�6WUXFWXUHG�UHSRUWV��,Q�D
FRPSUHKHQVLYH�LPDJLQJ�V\QJR�SOD]D�LQWHJUDWHV�+RVSLWDO�5DGLRORJ\�,QIRUPDWLRQ�6\VWHPV��+,6�5,6��WR
HQDEOH�FXVWRPHU�VSHFLILF�ZRUNIORZV��6\QJR�SOD]D�RSWLRQDOO\�XVHV�D�YDULHW\�RI�DGYDQFHG�SRVWSURFHVVLQJ
DSSOLFDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�LVVXH�OHDGLQJ�WR�GDWD�ORVV�DQG�SDWLHQW�GDWD�PL[�XS�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������7UDQVRQLF�)ORZ�3UREHV��&O�,,
&RPSDQ\��7UDQVRQLF�6\VWHPV�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7UDQVRQLF�)ORZ�3UREHV��3URGXFW�8VDJH��WR�PHDVXUH�IORZ�LQWUD�RSHUDWLYHO\
5HDFOO�QXPEHU������������S!
5($621�EU!
,QDFFXUDFLHV�LQ�6Y2���WHPSHUDWXUH��S+��S&2���S2���+HPDWRFULW��DQG�3RWDVVLXP�UHDGLQJV�IROORZLQJ�D
VRIWZDUH�XSJUDGH�WR�YHUVLRQ�������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7UDQVRQLF�6\VWHPV�,QF��LWKDFD��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������2UWKR�9,7526�����)6�&KHPLVWU\�6\VWHP��&O�,,
&RPSDQ\��2UWKR�&OLQLFDO�'LDJQRVWLFV��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����)6�&KHPLVWU\�6\VWHP��&DWDORJ�1XPEHU�3URGXFW�&RGH����������8QLTXH�'HYLFH�,GHQWLILHU
1R������������������DQG�9,7526�����)6�&KHPLVWU\�6\VWHP�5HIXUELVKHG��&DWDORJ�1XPEHU�3URGXFW
&RGH����������8QLTXH�'HYLFH�,GHQWLILHU�1R������������������,9'�����2UWKR�&OLQLFDO�'LDJQRVWLFV�,QF�
7KH�9,7526�����)6�&KHPLVWU\�6\VWHP�ZLWK�HQ*(1�70��/DERUDWRU\�$XWRPDWLRQ�6\VWHP�LV�LQWHQGHG�IRU
XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�ERWK
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9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��FRORULPHWULF�HQGSRLQW��UDWH��LRQ�VHOHFWLYH�HOHFWURGH��DQG
LPPXQRUDWH�PHWKRGV��DQG�9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS�OLTXLG�UHDJHQWV��VSHFWURSKRWRPHWULF
DQG�VSHFWURSKRWRPHWULF�LPPXQRDVVD\�PHWKRGV��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�PD\�RFFXU�GXULQJ�WKH�LQVWDOODWLRQ�RI�DQ�$VVD\�'DWD�'LVNHWWH��$''��XVLQJ�6RIWZDUH
9HUVLRQV�������WKURXJK������,I�WKH�XVHU�LV�XWLOL]LQJ�8VHU��&RQILJXUHG��0RGLILHG��SDUDPHWHUV��$//�GHIDXOW
VHWWLQJV�DUH�UHVWRUHG�LQ�WKH�9,7526�����)6�&KHPLVWU\�6\VWHP�IURP�WKH�$''�LQVWHDG�RI�UHWDLQLQJ�WKH
XVHU�PRGLILHG�SDUDPHWHUV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
72UWKR�&OLQLFDO�'LDJQRVWLFV��URFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
&DWDORJ������������'RPHVWLF������)RUHLJQ�������&DWDORJ����������'RPHVWLF�����)RUHLJQ�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�'LJLWDO'LDJQRVW��&O�,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�'LJLWDO'LDJQRVW�5HOHDVH��������5HOHDVH������������H[FOXGLQJ�V\VWHPV�ZLWK�63��3URGXFW�8VDJH�
7KH�'LJLWDO'LDJQRVW�LV�LQWHQGHG�IRU�XVH�LQ�JHQHUDWLQJ�UDGLRJUDSKLF�LPDJHV�RI�KXPDQ�DQDWRP\�E\
TXDOLILHG�WUDLQHG�GRFWRUV�RU�WHFKQLFLDQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�V\VWHP�LV�GHVLJQHG�WR�HPLW�D�EHHS�XSRQ�WHUPLQDWLRQ�RI�DQ�H[SRVXUH��+RZHYHU��LI�WKH�V\VWHP�KDV
EHHQ�SRZHUHG�RQ�IRU�RYHU����KRXUV��WKH�V\VWHP�ZLOO�QR�ORQJHU�HPLW�WKLV�VLJQDO�GXH�WR�D�GHIHFW�LQ�WKH
0LFURVRIW�:LQGRZV���RSHUDWLQJ�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���$UL]RQD��0LQQHVRWD��6WDWH�RI�:DVKLQJWRQ��:\RPLQJ�DQG
2KLR��,QWHUQDWLRQDOO\�WR�&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*XDUGLDQ�5HDO�7LPH�0RQLWRU��&O�,,
&RPSDQ\�0HGWURQLF�0LQL0HG�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
*XDUGLDQ�5HDO�7LPH�0RQLWRU��0RGHO�1R��&66������,QGLFDWHG�IRU�FRQWLQXRXV�RU�SHULRGLF�PRQLWRULQJ�RI
JOXFRVH�OHYHOV�LQ�WKH�IOXLG�XQGHU�WKH�VNLQ��LQ�DGXOWV�����\HDUV�DQG�ROGHU��ZLWK�GLDEHWHV�PHOOLWXV��IRU�WKH
SXUSRVH�RI�LPSURYLQJ�GLDEHWHV�PDQDJHPHQW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0HGWURQLF�0LQL0HG�LV�UHFDOOLQJ�WKH�*XDUGLDQ�5HDO�7LPH�&RQWLQXRXV�*OXFRVH�0RQLWRULQJ�6\VWHP
EHFDXVH�LW�KDV�D�ODQJXDJH�WUDQVODWLRQ�HUURU�WKDW�LPSDFWV�WKH�)LQQLVK�ODQJXDJH��6SHFLILFDOO\��WKH�0RQLWRU
KDV�D�)LQQLVK�WUDQVODWLRQ�HUURU�LQ�3UHGLFWLYH�$OHUWV�VHWWLQJ��WKH�RQ�VFUHHQ�)LQQLVK�WUDQVODWLRQ�IRU
/2:�+,*+�LV�UHYHUVHG�DV�+,*+�/2:��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
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0HGWURQLF�0LQL0HG�,QF���1RUWKULGJH��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
)LQODQG�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�&HQWULFLW\�8QLYHUVDO�9LHZHU��&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWULFLW\�8QLYHUVDO�9LHZHU�3URGXFW�8VDJH��7KH�&HQWULFLW\�8QLYHUVDO�9LHZHU�9HUVLRQ�����VRIWZDUH�LV�D
SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP��D�GHYLFH�WKDW�SURYLGHV�RQH�RU�PRUH�FDSDELOLWLHV�UHODWLQJ
WR�WKH�DFFHSWDQFH��WUDQVIHU��GLVSOD\��VWRUDJH��DQG�GLJLWDO�SURFHVVLQJ�RI�PHGLFDO�LPDJHV��,WV�KDUGZDUH
FRPSRQHQWV�PD\�LQFOXGH�ZRUNVWDWLRQV��GLJLWL]HUV��FRPPXQLFDWLRQV�GHYLFHV��FRPSXWHUV��YLGHR�PRQLWRUV�
PDJQHWLF��RSWLFDO�GLVN��RU�RWKHU�GLJLWDO�GDWD�VWRUDJH�GHYLFHV��DQG�KDUGFRS\�GHYLFHV��7KH�VRIWZDUH
FRPSRQHQWV�PD\�SURYLGH�IXQFWLRQV�IRU�SHUIRUPLQJ�RSHUDWLRQV�UHODWHG�WR�LPDJH�PDQLSXODWLRQ�
HQKDQFHPHQW��FRPSUHVVLRQ�RU�TXDQWLILFDWLRQ��8VHG�LQ�5DGLRORJ\��S!
5($621�EU!
,PDJHV�IURP�WKH�&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�DQG�&HQWULFLW\�8QLYHUVDO�9LHZHU�PD\�EH
PLVVLQJ�ZKHQ�D�V\VWHP�SDUDPHWHU�0DS5RXWH�LV�VHW�WR�D�YDOXH�JUHDWHU�WKDQ����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�&HQWULFLW\�3$&6�,:��&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�3URGXFW�8VDJH��7KH�&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO
9LHZHU�LV�D�SLFWXUH�DUFKLYLQJ�DQG�FRPPXQLFDWLRQV�V\VWHP��D�GHYLFH�WKDW�SURYLGHV�RQH�RU�PRUH
FDSDELOLWLHV�UHODWLQJ�WR�WKH�DFFHSWDQFH��WUDQVIHU��GLVSOD\��VWRUDJH��DQG�GLJLWDO�SURFHVVLQJ�RI�PHGLFDO
LPDJHV��,WV�KDUGZDUH�FRPSRQHQWV�PD\�LQFOXGH�ZRUNVWDWLRQV��GLJLWL]HUV��FRPPXQLFDWLRQV�GHYLFHV�
FRPSXWHUV��YLGHR�PRQLWRUV��PDJQHWLF��RSWLFDO�GLVN��RU�RWKHU�GLJLWDO�GDWD�VWRUDJH�GHYLFHV��DQG�KDUGFRS\
GHYLFHV��7KH�VRIWZDUH�FRPSRQHQWV�PD\�SURYLGH�IXQFWLRQV�IRU�SHUIRUPLQJ�RSHUDWLRQV�UHODWHG�WR�LPDJH
PDQLSXODWLRQ��HQKDQFHPHQW��FRPSUHVVLRQ�RU�TXDQWLILFDWLRQ��8VHG�LQ�5DGLRORJ\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,PDJHV�IURP�WKH�&HQWULFLW\�3$&6�,:�ZLWK�8QLYHUVDO�9LHZHU�DQG�&HQWULFLW\�8QLYHUVDO�9LHZHU�PD\�EH
PLVVLQJ�ZKHQ�D�V\VWHP�SDUDPHWHU�0DS5RXWH�LV�VHW�WR�D�YDOXH�JUHDWHU�WKDQ����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��%DUULQJWRQ��,/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������%UDLQODE�([DF7UDF�����[��&O�,,
&RPSDQ\�%UDLQODE�$*�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
([DF7UDF�����[�3DWLHQW�3RVLWLRQLQJ�6\VWHP��5DGLDWLRQ�WKHUDS\��,QWHQGHG�WR�EH�XVHG�WR�SODFH�SDWLHQWV�DW
DQ�DFFXUDWHO\�GHILQHG�SRLQW�ZLWKLQ�WKH�WUHDWPHQW�EHDP�RI�D�PHGLFDO�DFFHOHUDWRU�IRU�VWHUHRWDFWLF
UDGLRVXUJHU\�RU�UDGLRWKHUDS\�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
([DF7UDF�����3DWLHQW�3RVLWLRQLQJ�6\VWHP��'LVSOD\�RI�SRWHQWLDOO\�LQFRUUHFW�'LJLWDOO\�5HFRQVWUXFWHG
5DGLRJUDSK��'55��IRU�[�UD\�FRUUHFWLRQ�DQG�YHULILFDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*�RQ�����������)HOGNLUFKHQ��'(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&$5(675($0�'5;�(92/87,21�;�5D\
V\VWHP��&O�,,
&RPSDQ\�&DUHVWUHDP�+HDOWK�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&$5(675($0�'5;�(92/87,21�;�5D\�6\VWHP�3URGXFW�8VDJH��7KH�GHYLFH�LV�D�SHUPDQHQWO\
LQVWDOOHG�GLDJQRVWLF�;�UD\�V\VWHP�IRU�JHQHUDO�UDGLRJUDSKLF�[�UD\�LPDJLQJ�LQFOXGLQJ�WRPRJUDSK\��7KH
�WRPRJUDSK\�IHDWXUH�LV�QRW�WR�EH�XVHG�IRU�LPDJLQJ�SHGLDWULF�SDWLHQWV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
&DUHVWUHDP�EHFDPH�DZDUH�RI�DQ�LVVXH�ZLWK�LWV�'5;�(YROXWLRQ�6\VWHP�Y����',5(&79,(:�6RIWZDUH
Y����DQG�Y�����,W�KDV�EHHQ�GHWHUPLQHG�WKDW�WKHUH�LV�D�VRIWZDUH�GHIHFW�WKDW�LPSDFWV�LPDJH�DOLJQPHQW
ZKHQ�XVLQJ�WKH�DXWRPDWLF�VWLWFKLQJ�RSWLRQ�IRU�ORQJ�OHQJWK�LPDJHV��7KH�GHIHFW�FRXOG�FDXVH�VWLWFKLQJ
LQFRQVLVWHQFLHV�ZKLFK�PD\�JR�XQGHWHFWHG�RQ�D�UDGLRJUDSK��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUHVWUHDP�+HDOWK�,QF��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF�����XQLWV��)RUHLJQ������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1LGHN�23'�6FDQ�,,,��&O�,,
&RPSDQ\�1LGHN�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
23'�6FDQ�,,,�5HIUDFWLYH�3RZHU�&RUQHDO�$QDO\]HU�2SWKDOPLF�6RIWZDUH�YHUVLRQV�������������������������
��������������������������������������������������������������������������������������������2SWKDOPLF�
7KH�23'�6FDQ�,,,�LV�D�GLDJQRVWLF�LQVWUXPHQW�WKDW�LV�LQGLFDWHG�IRU�XVH�IRU�0DSSLQJ�RI�UHIUDFWLYH�HUURU
GLVWULEXWLRQ�RI�WKH�H\H�E\�PHDVXUHPHQW�DQG�DQDO\VLV�RI�VSKHULFDO�SRZHU��F\OLQGULFDO�SRZHU��DQG�F\OLQGHU
D[LV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�EXJ�ZDV�IRXQG�ZKHUH�WKHUH�ZDV�QR�GLIIHUHQFH�LQ�7RWDO�DQG�&RUQHDO�KLJK�RUGHU�DEHUUDWLRQV��EXW
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GLIIHUHQFHV�ZHUH�IRXQG�LQ�,QWHUQDO�KLJK�RUGHU�DEHUUDWLRQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1LGHN�,QF��)UHHPDQ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������5D\6WDWLRQ������YHUVLRQ�������&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6WDWLRQ������YHUVLRQ��������XVHG�ZLWK�6WUXFWXUH�'HILQLWLRQ�RU�$XWRPDWLF�%UHDVW�3ODQQLQJ��5DGLDWLRQ
7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP��IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\���5HFDOO
�1XPEHU=�����������S!
5($621�EU!
,VVXH�ZLWK�WKH�DOJRULWKP�IRU�52,�FRQWUDFWLRQ�LQ�5D\6WDWLRQ�����ZKHQ�QRQ�XQLIRUP�FRQWUDFWLRQ�GLVWDQFHV
DUH�XVHG��7KH�52,�FRQWUDFWLRQ�WRRO�XVHV�VL[�GLVWDQFHV�DV�LQSXW��ULJKW�OHIW��LQIHULRU�VXSHULRU�DQG
SRVWHULRU�DQWHULRU��7KHVH�FRQWUDFWLRQ�GLVWDQFHV�DUH��LQ�HUURU��SDLUZLVH�UHYHUVHG��L�H��ULJKW�LV�LQWHUSUHWHG�DV
OHIW��LQIHULRU�LV�LQWHUSUHWHG�DV�VXSHULRU��DQG�SRVWHULRU�LV�LQWHUSUHWHG�DV�DQWHULRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����SURJUDPV�S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�&2��,/��0,��1&��2+�71��DQG�:$�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$UWLV�]HH��]HHJR�V\VWHPV��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�]HH��]HHJR�V\VWHPV��GHGLFDWHG�DQJLRJUDSK\�V\VWHPV�GHYHORSHG�IRU�VLQJOH�DQG�ELSODQH�GLDJQRVWLF
LPDJLQJ�DQG�LQWHUYHQWLRQDO�SURFHGXUHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG�REHVH�SDWLHQWV��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
LQ�FDVH�D�V\VWHP�HUURU�RFFXUV�DQG�WKH�V\VWHP�HQWHUV�WKH��%\SDVV�)OXRUR��PRGH�ZKLOH�WKH�;�UD\�ORFNLQJ
IXQFWLRQ�LV�DFWLYH��WKH�RQO\�ZD\�WR�H[LW�WKH�;�UD\�ORFNLQJ�IXQFWLRQ��ZRXOG�EH�WR�HLWKHU�UHVROYH�WKH�URRW
FDXVH�RI�WKH�V\VWHP�EHLQJ�LQ��%\SDVV�)OXRUR��RU�WR�UHVWDUW�WKH�V\VWHP���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������$ODULV�6\ULQJH�3XPS��0RGHO�1R��������&ODVV�,
&RPSDQ\��&DUH)XVLRQ������,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O��S!
352'8&7�EU!��
$ODULV�6\ULQJH�3XPS��0RGHO�1R��������'HOLYHUV�IOXLGV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&KDQQHO�(UURU�FRGH�LV�GLVSOD\HG�RQ�WKH�3&�XQLW�ZLWK�DQ�DXGLR�DQG�YLVXDO�DODUP��DQG�RQ�WKH�V\ULQJH
PRGXOH��$IWHU�WKH�HUURU�LV�FOHDUHG�RQ�WKH�3&8��WKH�V\ULQJH�SXPS�LV�XQUHVSRQVLYH�WR�NH\�SUHVVHV�XQWLO�WKH
QH[W�SRZHU�F\FOH��RU�WKH�PRGXOH�LV�GHWDFKHG�DQG�UHDWWDFKHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR�&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\
)'$�'LVWULFW��/RV�$QJHOHV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&RYLGLHQ��3XULWDQ�%HQQHWW�����9HQWLODWRUV�
&ODVV�,
&RPSDQ\��&RYLGLHQ�/3���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O��S!
352'8&7�EU!��
�3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��8QLYHUVDO��ZLWK�QHRQDWDO�IXQFWLRQDOLW\�HQDEOHG��DQG�1HRQDWDO
0RGHOV��'HVLJQHG�IRU�XVH�RQ�1HRQDWDO��1,&8��WKURXJK�$GXOW�SDWLHQW�SRSXODWLRQV�ZKR�UHTXLUH�UHVSLUDWRU\
VXSSRUW�RU�PHFKDQLFDO�YHQWLODWLRQ�DQG�ZHLJK�D�PLQLPXP�RI�����NJ�������OE����5HFDOO�1XPEHU
=�����������S!
5($621�EU!
5HSRUWV�LQ�ZKLFK�WLGDO�YROXPHV�UHDFKLQJ�SDWLHQWV�ZHUH�ORZHU�WKDQ�VHW�WLGDO�YROXPHV�LQ�QHRQDWDO�9ROXPH
&RQWURO�3OXV��9&���0RGH�ZLWK�DFWLYH�KXPLGLILFDWLRQ��7KLV�VLWXDWLRQ�PD\�SRWHQWLDOO\�OHDG�WR�UHVSLUDWRU\
FRPSURPLVH�LI�QRW�UHFRJQL]HG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&RYLGLHQ�/3��QRZ�SDUW�RI�0HGWURQLF��IRUPHUO\�1HOOFRU�3XULWDQ�%HQQHWW��,QF���%RXOGHU��&2�RQ�����������
9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%,27521,.�3DFHPDNHU�3URJUDPPHU
VRIWZDUH��&O�,,
&RPSDQ\��%,27521,.�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
36:������8����36:������8��36:������8��36:������8��DQG�36:������8�3DFHPDNHU�3URJUDPPHU
VRIWZDUH��6RIWZDUH�DSSURYHG�IRU�XVH�ZLWK�%,27521,.�GHYLFH�SURJUDPPHUV��WUDGH�QDPHV��5HQDPLF
DQG�,&6��������$OORZV�SK\VLFLDQV�WR�SURJUDP�GHYLFHV�WR�SDFH�H[FOXVLYHO\�LQ�WKH�OHIW�YHQWULFOH��5HFDOO
1XPEHU��=�����������S!
5($621�EU!
9HQWULFXODU�SDFNLQJ��/9�VRIWZDUH�SURJUDPPLQJ�YHUVLRQV�IRU�%,27521,.�&57�3�DQG�&57�'�GHYLFHV�DUH
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UHFDOOHG�EHFDXVH�WKH\�DUH�QRW�DSSURYHG�IRU�XVH�LQ�WKH�86��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%,27521,.��,QF���/DNH�2VZHJR��25�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��VRIWZDUH���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�3KLOLSV�+HDUW6WDUW�;/��'HILEULOODWRU�&O
,,
&RPSDQ\��3KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDUW6WDUW�;/��'HILEULOODWRU�0RQLWRU�3URGXFW�8VDJH��7KH�+HDUW6WDUW�;/��LV�LQWHQGHG�IRU�XVH�LQ�D
KRVSLWDO�VHWWLQJ�E\�TXDOLILHG�PHGLFDO�SHUVRQQHO�WUDLQHG�LQ�WKH�RSHUDWLRQ�RI�WKH�GHYLFH�DQG�TXDOLILHG�E\
WUDLQLQJ�LQ�EDVLF�OLIH�VXSSRUW��DGYDQFHG�OLIH�VXSSRUW�RU�GHILEULOODWLRQ��:KHQ�RSHUDWLQJ�DV�D�VHPL�DXWRPDWLF
H[WHUQDO�GHILEULOODWRU�LQ�$('�0RGH��WKH�+HDUW6WDUW�;/��LV�VXLWDEOH�IRU�XVH�E\�PHGLFDO�SHUVRQQHO�WUDLQHG�LQ
EDVLF�OLIH�VXSSRUW�WKDW�LQFOXGHV�WKH�XVH�RI�DQ�$('��:KHQ�RSHUDWLQJ�LQ�0RQLWRU��0DQXDO�'HILEULOODWLRQ�RU
3DFLQJ�PRGHV��WKH�+HDUW6WDUW�;/��LV�VXLWDEOH�IRU�XVH�E\�KHDOWKFDUH�SURIHVVLRQDOV�WUDLQHG�LQ�DGYDQFH�OLIH
VXSSRUW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0XOWLSOH�VRIWZDUH�DQG�KDUGZDUH�LVVXHV�ZLWK�GHYLFH�WKDW�FDQ�DIIHFW�LWV�IXQFWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
KLOLSV�(OHFWURQLFV�1RUWK�$PHULFD�&RUSRUDWLRQ��$QGRYHU��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0F.HVVRQ�3DUDJRQ�/DERUDWRU\�0DQDJHPHQW�
&O�,,
&RPSDQ\��0F.HVVRQ�7HFKQRORJLHV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3DUDJRQ�/DERUDWRU\�0DQDJHPHQW��5HFDOO�1XPEHU��=�����������S!
5($621�EU!
)RU�3DUDJRQ�/DERUDWRU\�0DQDJHPHQW������DQG��������UHOHDVHV��LI�XVHG�ZLWK�0LFURVRIW�64/�6HUYHU
������WKH�)LQDO�&XPXODWLYH�5HSRUW�PD\�LQFRUUHFWO\�GLVSOD\�WKH�GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0F.HVVRQ�7HFKQRORJLHV��,QF���&KDUORWWH��1&�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������3KLOLSV��,QJHQXLW\�&7�VFDQQHUV��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV�,QJHQXLW\�&7�VFDQQHUV��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
�SODQHV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QJHQXLW\�&RUH������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV�,QJHQXLW\�&RUH������,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QJHQXLW\�&RUH��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV�,QJHQXLW\�&RUH��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
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7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7�%ULOOLDQFH�L&7�63��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV�%ULOOLDQFH�L&7�63��,QWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�%ULOOLDQFH�L&7��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�%ULOOLDQFH�L&7��3KLOLSV�+HDOWKFDUH�6\VWHP��,QWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7����FKDQQHO��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV�%ULOOLDQFH�&7����FKDQQHO�ZLWK�(VVHQFH�WHFKQRORJ\��,QWHQGHG�WR
SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD
WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�IROORZLQJ�LVVXHV�ZHUH�GLVFRYHUHG�WKURXJK�LQWHUQDO�WHVWLQJ��ā�)DVW�*HW�5HDG\�LQFRUUHFWO\�HQDEOHG
GXULQJ�VHUYLFH�SURFHGXUHV��ā�&RQWUDVW�DQQRWDWLRQ�LQFRUUHFWO\�PLVVLQJ�IRU�VRPH�LPDJHV�ZKHQ�PDQXDO
FRQWUDVW�ZDV�DGPLQLVWHUHG��ā�'RW�DUWLIDFW�SUHVHQW��LQWHUPLWWHQWO\��DIWHU�VWDUWXS��ā�+HDUW�5DWH�PHDVXUHG
YDOXH�LQFRUUHFWO\�UHPDLQV�FRQVWDQW�IRU�VRPH�KHDUW�UDWH�FKDQJH�FRQGLWLRQV��ā�7XEH�KHDW�SUHGLFWRU�IDLOV�WR
ZDUQ�RI�RYHUKHDW�FRQGLWLRQ�IRU�ORQJ�VFDQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HGWURQLF�0LQL0HG�1*3����*��&O�,,
&RPSDQ\��0HGWURQLF�0LQL0HG�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0LQL0HG�1*3����*����PO��PPRO�/���0RGHO�1R��007�������1*3����*����PO��PJ�G/���0RGHO�1R�
������1*3����*�3/*0��PO��PPRO�/���0RGHO�1R��007�������1*3����*�3/*0��PO��PJ�G/���0RGHO
�1R��007�������5HFDOO�1XPEHU=�����������S!
5($621�EU!
0HGWURQLF�0LQL0HG�LV�UHFDOOLQJ�WKH�0LQL0HG����*�DQG����*�LQVXOLQ�SXPSV�EHFDXVH�WKHUH�DUH�FHUWDLQ
VFHQDULRV�ZKHUH�WKH�VHW�%ROXV�VFUHHQ�ZLOO�QRW�WLPHRXW��ZKLFK�FRXOG�FDXVH�FRQIXVLRQ�E\�VKRZLQJ�D�EROXV
DPRXQW�WKDW�LV�QR�ORQJHU�DSSURSULDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�0LQL0HG�,QF���1RUWKULGJH��&$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV��S!
',675,%87,21�EU!
�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$&8621�9LUWXDO�7RXFK�,4�RSWLRQ��&O
,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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$&8621�6�����DQG�$&8621�6�����XOWUDVRXQG�V\VWHPV�ZLWK�WKH�9LUWXDO�7RXFK�,4�RSWLRQ��0RGHO
QXPEHUV����������������������6�����V\VWHP�����������6�����V\VWHP�97,4�2SWLRQ�����������DQG
���������5DGLRORJ\��7KH�XOWUDVRXQG�LPDJLQJ�V\VWHPV�DUH�LQWHQGHG�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV��)HWDO�
$EGRPLQDO��,QWUDRSHUDWLYH��3HGLDWULF��6PDOO�3DUWV��7UDQVFUDQLDO��2%�*<1��&DUGLDF��3HOYLF�
1HRQDWDO�$GXOW�&HSKDOLF��9DVFXODU��0XVFXORVNHOHWDO��6XSHUILFLDO�0XVFXORVNHOHWDO��DQG�3HULSKHUDO
9DVFXODU�DSSOLFDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�PHDVXUHPHQW�HUURU�RQ�\RXU�$&8621�6�)DPLO\�XOWUDVRXQG�V\VWHP�ZKHQ�UHSRVLWLRQLQJ�WKH
9LUWXDO�7RXFK�,4�UHJLRQ�RI�LQWHUHVW�IURP�WKH�RULJLQDO��GHIDXOW��ORFDWLRQ��WKH�ODWHUDO�SRVLWLRQ�RI�WKH
PHDVXUHPHQW�WRRO�PD\�QRW�DOLJQ�ZLWK�WKH�ODWHUDO�SRVLWLRQ��RI�WKH�VKHDU�YHORFLW\�GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQYLHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�$&8621�6�������6�������RU�6������
&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6�������$&8621�6�������RU�$&8621�6������XOWUDVRXQG�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�&��
� � �&���&���RU�&���0RGHO�QXPEHUV��������������������� �6������V\VWHP���������� �6������V\VWHP
� ���������� �6������V\VWHP�5DGLRORJ\��7KH�XOWUDVRXQG�LPDJLQJ�V\VWHPV�DUH�LQWHQGHG�IRU�WKH�IROORZLQJ
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5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�3LQQDFOH��6RIWZDUH��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3LQQDFOH��6RIWZDUH�9HUVLRQ���������������DQG������0RGHO�1XPEHUV����������������������������
�������������������������������������������������������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3KLOLSV��3LQQDFOH�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�6\VWHP�YHUVLRQ�������������������LV�EHLQJ�UHFDOOHG
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EHFDXVH�WKH�GRVH�PD\�EH�LQFRQVLVWHQW�ZLWK�WKH�GHQVLW\�RI�D�GHQVLW\�RYHUULGGHQ�52O��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9ROFDQR�V��V�L�&25(�8OWUDVRXQG�6\VWHPV��&O
,,
&RPSDQ\�9ROFDQR�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�ZLWK�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�V���5DGLRORJ\��7KH�9ROFDQR�V��V�L�DQG
&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH
HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO�YDVFXODWXUH�
�5HFDOO�1XPEHU=����������
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�V�[��5DGLRORJ\��7KH�9ROFDQR�V��V�L�DQG
&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH
HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO�YDVFXODWXUH�
HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO�YDVFXODWXUH�
�5HFDOO�1XPEHU=����������
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�&25(�0RELOH��5DGLRORJ\��7KH�9ROFDQR
V��V�L�DQG�&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO
YDVFXODWXUH
�5HFDOO�1XPEHU=�����������
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�V�L�5DGLRORJ\��7KH�9ROFDQR�V��V�L�DQG
&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH
HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO�YDVFXODWXUH�
�5HFDOO�1XPEHU=����������
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�V�L[�V�L]�5DGLRORJ\��7KH�9ROFDQR�V��V�L
DQG�&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO
YDVFXODWXUH��5HFDOO�1XPEHU�=����������
���9ROFDQR�V��V�L�&25(�,QWUDYDVFXODU�8OWUDVRXQG�6\VWHPV�VRIWZDUH�YHUVLRQV�����DQG������ZLWK�DQG
ZLWKRXW�L)5�6FRXW�7HFKQRORJ\��DQG�Y�����VRIWZDUH�NLWV��0RGHO�&25(�5DGLRORJ\��7KH�9ROFDQR�V��V�L�DQG
&25(�6HULHV�,QWUDYDVFXODU�,PDJLQJ�DQG�3UHVVXUH�6\VWHP�LV�XVHG�IRU�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH
HYDOXDWLRQ�RI�YDVFXODU�PRUSKRORJ\�LQ�WKH�FRURQDU\�DUWHULHV�DQG�YHVVHOV�RI�WKH�SHULSKHUDO�YDVFXODWXUH�
5HFDOO�1XPEHU�=������������S!
5($621�EU!
'XULQJ�URXWLQH�WHVWLQJ�LQ�KRXVH��D�VRIWZDUH�LVVXH�ZDV�GLVFRYHUHG�ZKHUH�DQ�LQDFFXUDWH�))5�L)5�YDOXH
FRXOG�EH�FDOFXODWHG�XQGHU�FHUWDLQ�FLUFXPVWDQFHV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9ROFDQR�&RUSRUDWLRQ��5DQFKR�&RUGRYD��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
7RWDO�RI������GHYLFHV��DOO�PRGHOV�S!
',675,%87,21�EU!
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1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�026$,4�2QFRORJ\�,QIRUPDWLRQ
6\VWHP��&O�,,
&RPSDQ\�(OHNWD��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
026$,4�2QFRORJ\�,QIRUPDWLRQ�6\VWHP�026$,4�LV�DQ�RQFRORJ\�LQIRUPDWLRQ�V\VWHP�XVHG�WR�PDQDJH
ZRUNIORZV�IRU�WUHDWPHQW�SODQQLQJ�DQG�GHOLYHU\��,W�VXSSRUWV�LQIRUPDWLRQ�IORZ�DPRQJ�KHDOWKFDUH�IDFLOLW\
SHUVRQQHO�DQG�FDQ�EH�XVHG�ZKHUHYHU�UDGLRWKHUDS\�DQG�RU�FKHPRWKHUDS\�DUH�SUHVFULEHG���5HFDOO
�1XPEHU=������������S!
5($621�EU!
$�SUREOHP�H[LVWV�LQ�026$,4�UHVXOWLQJ�LQ�WKH�LQFRUUHFW�ILHOG�VL]H�EHLQJ�VHQW�WR�WKH�WUHDWPHQW�PDFKLQH�IRU
VWHUHRWDFWLF�SODQV�XVLQJ�FRQHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$OWDQWD��*$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9LHZUD\�3DWLHQW�+DQGOLQJ�6\VWHP�VRIWZDUH��&O
,,
&RPSDQ\�9LHZUD\�,QFRUSRUDWHG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
3DWLHQW�+DQGOLQJ�6\VWHP��0RWLRQ�&RQWURO�6RIWZDUH���3URGXFW�8VDJH��,QGLFDWHG�IRU�VWHUHRWDFWLF
UDGLRVXUJHU\�DQG�SUHFLVLRQ�UDGLRWKHUDS\�IRU�OHVLRQV��WXPRUV��DQG�FRQGLWLRQV�DQ\ZKHUH�LQ�WKH�ERG\�ZKHQ
UDGLDWLRQ�WUHDWPHQW�LV�LQGLFDWHG�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
9LHZ5D\��UHFHLYHG�D�UHSRUW�WKDW�WKH�FRXFK�PRYHG�XQH[SHFWHGO\�LQWR�WKH�ERUH�DIWHU�SHUIRUPLQJ�D�57&6
UHERRW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LHZUD\�,QFRUSRUDWHG��2DNZRRG�9LOODJH��2+�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�&$��02�	�:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�'LPHQVLRQ�9LVWD�6\VWHPV��&O�,,
&RPSDQ\�6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV�'LPHQVLRQ�9LVWD�6\VWHPV��XVHG�ZLWK�WKH�'LPHQVLRQ�9LVWD�,QWHOOLJHQW
/DE�6\VWHP�VRIWZDUH�YHUVLRQ��������,Q�YLWUR�GLDJQRVWLF�DQDO\]HU�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
WKHUH�LV�WKH�SRWHQWLDO�IRU�WZR�VRIWZDUH�LVVXHV�WR�RFFXU�LQ�9LVWD�VRIWZDUH�YHUVLRQV�������,VVXH�����6DPSOHV
VWRS�SURFHVVLQJ�ZLWKRXW�QRWLILFDWLRQ�IRU�'LPHQVLRQ�9LVWD�LQVWUXPHQWV�UXQQLQJ�VRIWZDUH�YHUVLRQ�������
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,VVXH���7KH�'LPHQVLRQ�9LVWD������FDXVLQJ�D�VHULHV�RI�XQIODJJHG��XQH[SHFWHG�ORZ�UHVXOWV�DQG
FRPSODLQWV�RI�UHVXOWV�IODJJHG�ZLWK�DVVD\�HUURUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1HZDUN��'(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�(DV\/LQN��'DWD�0DQDJHPHQW�6\VWHP
&O�,,
&RPSDQ\�6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(DV\/LQN��'DWD�0DQDJHPHQW�6\VWHP��D�FOLQLFDO�GDWD�PDQDJHPHQW�V\VWHP�WKDW�DVVLVWV�PHGLFDO
ODERUDWRU\�SURIHVVLRQDOV�ZLWK�SUHDQDO\WLF�DQG�SRVW�DQDO\WLF�IXQFWLRQV�LQ�FRQMXQFWLRQ�ZLWK�PXOWLSOH
LQVWUXPHQWV��WKH�ODERUDWRU\�LQIRUPDWLRQ�V\VWHP��/,6��DQG�6LHPHQV�6WUHDP/$%��$XWRPDWLRQ�6ROXWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KLV�UHFDOO�RI�WKH�(DV\/LQN�'DWD�0DQDJHPHQW�6\VWHP�HQFRPSDVVHV�WKUHH�VHSDUDWH�VRIWZDUH�GHIHFWV
RFFXUULQJ�XQGHU�WKUHH�VHSDUDWH�VHWV�RI�FRQGLWLRQV��7KHVH�VRIWZDUH�GHIHFWV�DIIHFW�WKH
FXVWRP�DXWR�YHULILFDWLRQ�UXOHV��H�J��KROG��UHOHDVH��DQG�UHRUGHU���:LWK�HDFK�GHIHFW�ZKHQ�DXWR�YHULILFDWLRQ
UXOHV�DUH�WXUQHG�RQ�DQG�WKH�VRIWZDUH�HUURU�PDQLIHVWV��D�VXEVHW�RI�WKH�FRQILJXUHG�UXOH�V��LV�DUH�QRW�DFWLYH�
7KH�DIIHFWHG�DQDO\WH�V��LQFOXGH�DQ\�DQDO\WH�WKDW�FDQ�EH�UXQ�RQ�WKH�FRQQHFWHG�DQDO\]HUV��7KH�(DV\/LQN
GHIHFW�GRHV�QRW�SURGXFH�HUURQHRXV�UHVXOWV������6\VWHP�/LPLWDWLRQV�DQG�6RIWZDUH�,VVXHV�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1HZDUN��'(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6<1*2�,0$*,1*�9���DQG�9����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6<1*2�,0$*,1*��9(56,21�9���DQG�9�����6\QJR�,PDJLQJ�LV�D�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ
6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV��UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH
GLJLWDO�PHGLFDO�LPDJHV��LQFOXGLQJ�GLJLWDO�PDPPRJUDSK\�LPDJHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�EHFDPH�DZDUH�WKDW�GXULQJ�FHUWDLQ�FOLQLFDO�ZRUNIORZV�PLQRU�VDIHW\�LVVXHV�PD\�RFFXU��1R
DGYHUVH�HYHQWV�UHSRUWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
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86�LQ�WKH�VWDWHV�RI�1&�DQG�1(�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������9LHZUD\�7UHDWPHQW�3ODQQLQJ�VRIWZDUH��&O�,,
&RPSDQ\�9LHZUD\�,QFRUSRUDWHG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7UHDWPHQW�3ODQQLQJ�DQG�'HOLYHU\�6\VWHP�6RIWZDUH�YHUVLRQ������9LHZ5D\��,QGLFDWHG�IRU�VWHUHRWDFWLF
UDGLRVXUJHU\�DQG�SUHFLVLRQ�UDGLRWKHUDS\�IRU�OHVLRQV��WXPRUV��DQG�FRQGLWLRQV�DQ\ZKHUH�LQ�WKH�ERG\�ZKHQ
UDGLDWLRQ�WUHDWPHQW�LV�LQGLFDWHG�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
7KH�ILUP�GLVFRYHUHG�WKDW�WKH�VRIWZDUH�ZDV�IDLOLQJ�WR�GHWHUPLQH�QHZ�SDWLHQW�ORFDWLRQV�LI�LPDJLQJ�LV�QRW
HQDEOH�GXULQJ�WUHDWPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LHZUD\�,QFRUSRUDWHG��2DNZRRG�9LOODJH��2+�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�&$��02�	�:,��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$&8621�6&�����8OWUDVRXQG��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6&�����8OWUDVRXQG�6\VWHPV�EHWZHHQ�VRIWZDUH�YHUVLRQV�9$��$�DQG�9$��$�DQG�ZLWK�WKH
6WUHVV�(FKR�2SWLRQ��0RGHO�QXPEHU�����������7KH�6&�����XOWUDVRXQG�LPDJLQJ�V\VWHP�LV�LQWHQGHG�IRU
WKH�IROORZLQJ�DSSOLFDWLRQV��&DUGLDF��1HR�QDWDO�DQG�)HWDO�&DUGLDF��3HGLDWULF��7UDQVHVSRKDJHDO��$GXOW
&HSKDOLF��3HULSKHUDO�9HVVHO��$EGRPLQDO��$EGRPLQDO�,QWUDRSHUDWLYH��,QWUDRSHUDWLYH�1HXURORJLFDO�
0XVFXOR�VNHOHWDO�&RQYHQWLRQDO��DQG�0XVFXOR�VNHOHWDO�6XSHUILFLDO�DSSOLFDWLRQV��7KH�V\VWHP�DOVR�SURYLGHV
WKH�DELOLW\�WR�PHDVXUH�DQDWRPLFDO�VWUXFWXUHV�DQG�FDOFXODWLRQ�SDFNDJHV�WKDW�SURYLGH�LQIRUPDWLRQ�WR�WKH
FOLQLFLDQ�WKDW�PD\�EH�XVHG�DGMXQFWLYHO\�ZLWK�RWKHU�PHGLFDO�GDWD�REWDLQHG�E\�D�SK\VLFLDQ�IRU�FOLQLFDO
GLDJQRVLV�SXUSRVHV�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�D��'�6WUHVV�(FKR�VWXG\��VRPH�IROORZLQJ�NH\VWURNHV�UHVXOW�LQ�D�SRWHQWLDO�ORVV�RI�GDWD�
ZKHUH�VRPH�VHOHFWHG�FOLSV�PD\�QRW�EH�VDYHG�DV�SDUW�RI�WKH�VWXG\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQ�9LHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������9DULDQ�9DUL6RXUFH�L;��&O�,,
&RPSDQ\�9DULDQ�0HGLFDO�6\VWHPV�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�9DUL6RXUFH�L;�VHULHV�DIWHUORDGHU�V\VWHPV�DUH�FRPSXWHU�FRQWUROOHG�UHPRWH�HOHFWUR�PHFKDQLFDO
V\VWHPV�XVHG�IRU�PHGLFDO�SXUSRVHV��IRU�SODFLQJ�D�FDEOH�LQFRUSRUDWLQJ�DQ�LUUDGLDWHG�LULGLXP�VHHG
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LQWHUQDOO\�RU�FORVH�E\�D�PDOLJQDQW�WXPRU�RU�WXPRU�EHG�LQ�D�SUDFWLFH�NQRZQ�DV�EUDFK\WKHUDS\���5HFDOO
�1XPEHU=�������������������S!
5($621�EU!
$IWHU�DQ�DSSOLFDWLRQ�IUHH]H�DQG�UHVWDUW�RI�WKH�9DUL6RXUFH�L;�VHULHV�E\�SRZHU�F\FOLQJ��WKH�3DUWLDO�)UDFWLRQ
JHQHUDWHG�E\�WKH�V\VWHP�ZLOO�QRW�EH�FRUUHFW��7KH�DSSOLFDWLRQ�IUHH]H�LVVXH�DIIHFWV�RQO\�WKH�V\VWHPV
HTXLSSHG�ZLWK�PDJQHWLF�+DUG�'LVN�'ULYHV��+''���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9DULDQ�0HGLFDO�6\VWHPV�,QF���&KDUORWWHVYLOOH��9$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�&HQWUD/LQN��'DWD�0DQDJHPHQW
6\VWHP�&O�,,
&RPSDQ\�6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&HQWUD/LQN��'DWD�0DQDJHPHQW�6\VWHP��VRIWZDUH�LV�D�QHWZRUN�VROXWLRQ�SURYLGHU�DQG�PXOWL�V\VWHP�GDWD
PDQDJHU�IRU�WKH�LQVWUXPHQWV�DQG�ODE�DXWRPDWLRQ�V\VWHPV��/$6��ZLWKLQ�WKH�ODE��7KH�&HQWUD/LQN�VRIWZDUH
FRQVROLGDWHV�GDWD�IURP�DOO�FRQQHFWHG�LQVWUXPHQWV�VR�WKDW�DQ�RSHUDWRU�FDQ�UHYLHZ�DQG�HGLW�SDWLHQW�DQG
TXDOLW\�FRQWURO�UHVXOWV�IURP�D�VLQJOH�ORFDWLRQ�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV�KDV�GHWHUPLQHG�WKDW�WKH�VDPSOH�TXHU\�IXQFWLRQ�WKDW�LQFOXGHV
�,QVWUXPHQW�RU�,QVWUXPHQW�*URXS�DV�VHDUFK�FULWHULD�PD\�QRW�UHWXUQ�DOO�VDPSOHV�IURP�WKH�'LPHQVLRQ
9LVWD�V\VWHPV�LI�RQERDUG�DOLTXRW�VXSSRUW�UXOHV�DUH�FRQILJXUHG�LQ�WKH�&HQWUD/LQN�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1HZDUN��'(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�&LRV�$OSKD��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&LRV�$OSKD��7KH�&LRV�$OSKD�LV�D�PRELOH�;�UD\�V\VWHP�GHVLJQHG�WR�SURYLGH�;�UD\�LPDJLQJ�RI�WKH
DQDWRPLFDO�VWUXFWXUHV�RI�SDWLHQW�GXULQJ�FOLQLFDO�DSSOLFDWLRQV��&OLQLFDO�DSSOLFDWLRQV�PD\�LQFOXGH�EXW�DUH�QRW
OLPLWHG�WR��LQWHUYHQWLRQDO�IOXRURVFRSLF��JDVWUR�LQWHVWLQDO��HQGRVFRSLF��XURORJLF��SDLQ�PDQDJHPHQW�
RUWKRSHGLF��QHXURORJLF��YDVFXODU��FDUGLDF��FULWLFDO�FDUH�DQG�HPHUJHQF\�URRP�SURFHGXUHV��7KH�SDWLHQW
SRSXODWLRQ�PD\�LQFOXGH�SHGLDWULF�SDWLHQWV
�5HFDOO�1XPEHU=������������S!
5($621�EU!
8QGHU�FHUWDLQ�FLUFXPVWDQFHV�WKH�&LRV�$OSKD�V\VWHP�PD\�IUHH]H�GXULQJ�D�SURFHGXUH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�5DSLGODE������DQG�5DSLGODE������&O�,,
&RPSDQ\�6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�5DSLGODE������DQG�5DSLGODE������V\VWHPV�DUH�EORRG�JDV�DQDO\]HUV�XVHG�IRU�ODERUDWRU\�WHVWLQJ�RI
EORRG�JDVHV��HOHFWURO\WHV��PHWDEROLWHV�DQG�&2�R[LPHWU\�LQ�DUWHULDO��YHQRXV�DQG�FDSLOODU\�ZKROH�EORRG
VDPSOHV�
�5HFDOO�1XPEHU5DSLG�/DE�������=����������
����������������������������������5DSLGODE������=������������������������S!
5($621�EU!
'���DQG�'���'LDJQRVWLF�HUURU�FRGHV�DUH�QRW�IXQFWLRQDO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���:DOSROH��0$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
5DSLGODE�����������GHYLFHV
5DSLGODE������������GHYLFHV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&DUH)XVLRQ�$ODULV�6\ULQJH�3XPS�$ODUP��&ODVV�,
&RPSDQ\��&DUH)XVLRQ������,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O��S!
352'8&7�EU!��
$�V\ULQJH�SXPS�LV�D�VPDOO�LQIXVLRQ�SXPS�WKDW�GHOLYHUV�IOXLGV��VXFK�DV�QXWULHQWV�DQG�PHGLFDWLRQV��LQWR�D
SDWLHQW"V�ERG\�LQ�FRQWUROOHG�DPRXQWV��7KH\�DUH�ZLGHO\�XVHG�LQ�FOLQLFDO�VHWWLQJV�VXFK�DV�KRVSLWDOV�
QXUVLQJ�KRPHV��DQG�LQ�WKH�KRPH���S!
5($621�EU!
$Q�HUURU�LQ�WKH�V\ULQJH�SXPS�WULJJHUV�D�YLVXDO�DQG�DXGLEOH�DODUP�DQG�FDXVHV�WKH�SXPS�WR�VWRS�VXSSO\LQJ
WKH�LQIXVLRQ�WR�WKH�SDWLHQW��(YHQ�ZKHQ�WKH�XVHU�FOHDUV�WKH�HUURU�FRGH�����������WKH�V\ULQJH�SXPS�GRHV
QRW�UHVSRQG�WR�NH\�SUHVVHV�XQWLO�WKH�SURGXFW�LV�GHWDFKHG�DQG�UHDWWDFKHG�WR�WKH�3&�XQLW�XVHG�WR�SURJUDP�
PRQLWRU�DQG�SURYLGH�SRZHU�WR�WKH�V\ULQJH�SXPS��)DLOXUH�RI�V\ULQJH�PRGXOH�PD\�UHVXOW�LQ�D�GHOD\�RU
LQWHUUXSWLRQ�RI�WKHUDS\�DQG�FDQ�OHDG�WR�VHULRXV�SDWLHQW�LQMXU\�RU�GHDWK�
&DUH)XVLRQ�KDV�UHFHLYHG�����UHSRUWV�RI�WKH�LVVXH�RFFXUULQJ��7KHUH�KDYH�EHHQ�QR�UHSRUWV�RI�SHUPDQHQW
LQMXU\�RU�GHDWK����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR�&$�RQ�����������S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������S!
',675,%87,21�EU!
86
)'$�'LVWULFW��/RV�$QJHOHV�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV�$UWLV�]HH��]HHJR�V\VWHPV��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�]HH��]HHJR�V\VWHPV��3URGXFW�8VDJH��8VDJH��$UWLV�]HH��]HHJR�V\VWHPV�DUH�GHGLFDWHG�DQJLRJUDSK\
V\VWHPV�GHYHORSHG�IRU�VLQJOH�DQG�ELSODQH�GLDJQRVWLF�LPDJLQJ�DQG�LQWHUYHQWLRQDO�SURFHGXUHV�LQFOXGLQJ�
EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG�REHVH�SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG�LQFOXGH�FDUGLDF
DQJLRJUDSK\��QHXUR�DQJLRJUDSK\��JHQHUDO�DQJLRJUDSK\��URWDWLRQDO�DQJLRJUDSK\��PXOWLSXUSRVH
DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV���$UWLV�]HH��]HHJR�V\VWHPV��3URGXFW
8VDJH��8VDJH��$UWLV�]HH��]HHJR�V\VWHPV�DUH�GHGLFDWHG�DQJLRJUDSK\�V\VWHPV�GHYHORSHG�IRU�VLQJOH�DQG
ELSODQH�GLDJQRVWLF�LPDJLQJ�DQG�LQWHUYHQWLRQDO�SURFHGXUHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SHGLDWULF�DQG
REHVH�SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG�LQFOXGH�FDUGLDF�DQJLRJUDSK\��QHXUR�DQJLRJUDSK\�
JHQHUDO�DQJLRJUDSK\��URWDWLRQDO�DQJLRJUDSK\��PXOWLSXUSRVH�DQJLRJUDSK\�DQG�ZKROH�ERG\
�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV���5HFDOO�1XPEHU=������������S!
5($621�EU!
7KHUH�H[LVWV�D�SRVVLEOH�SRVLWLRQ�VHQVRU�IDXOW�LQ�WKH�VZLYHO�EDVH�D[LV�QRW�EHLQJ�GHWHFWHG�E\�WKH�V\VWHP
VRIWZDUH��:KHQ�PRYLQJ��WKH�V\VWHP�FRXOG�SRWHQWLDOO\�H[FHHG�LWV�XVXDO�VSHHG��UHVXOWLQJ�LQ�D�FROOLVLRQ��1R
LQMXULHV�UHSRUWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RIWZDUH�5HFDOO�6XPPDU\������0LG�����
%DVHG�RQ�RXU�VHDUFKHV�DQG�SRVWLQJ�RI�VRIWZDUH�UHODWHG�UHFDOOV�WKHUH�DSSHDUV�WR�EH�D�VLJQLILFDQW
LQFUHDVH�RI�UHFDOOV�UHSRUWHG�WR�)'$�LQ������DQG�WKHQ�VRPH�UHGXFWLRQ�EXW�VWLOO�KLJKHU�WKDQ�SULRU�\HDUV�LQ
�����7KHQ�D�ELW�ORZHU�LQ������DQG�VLJQLILFDQWO\�KLJKHU�LQ�������������,W�LV�XQFOHDU�LI�WKLV�LQGLFDWHV�D
GHFUHDVH�LQ�VDIHW\��DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�VRIWZDUH�EDVHG�GHYLFHV�RU�WKH�IXQFWLRQDOLW\�WKDW
VRIWZDUH�FRQWUROV��RU�VLPSO\�DQ�LQFUHDVH�LQ�UHSRUWLQJ��<HDUO\�WRWDO�VRIWZDUH�UHFDOOV�WR�WKH�EHVW�RI�RXU
DELOLW\�WR�LGHQWLI\�ZHUH���S!
0LG�������������EU!
�������������EU!
�������������EU!
�����������EU!
�����±�����EU!
�����±����EU!
�����±����VRIWZDUH�UHODWHG�UHFDOOV�SXEOLVKHG�DV�RI�-DQ���������EU!
������������EU!
������������EU!
������������EU!
������������EU!
����������
����������3KLOLSV�3KLOLSV�8OWUDVRXQG��0RGHO�4�6WDWLRQ�
&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�8OWUDVRXQG��0RGHO�4�6WDWLRQ��ZLWK�VRIWZDUH�YHUVLRQ���RU�KLJKHU��&DWDORJ�QXPEHU����������3DUW
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1XPEHU���������������4�6WDWLRQ�LV�DSSOLFDWLRQ�VRIWZDUH�LQWHQGHG�WR�PDQDJH��YLHZ��DQDO\]H��DQG
UHSRUW�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�LPDJH�GDWD�IURP�XOWUDVRXQG�H[DPV��,W�LV�GHVLJQHG�WR�KRVW�RSWLRQDO
DGYDQFHG�DQDO\VLV�DSSOLFDWLRQV�YLD�4/$%�LQWHJUDWLRQ�DQG�SURYLGH�LQWHJUDWHG�WRROV�WKDW�DOORZ�XVHUV�WR
PDQXDOO\�DVVHVV�DQG�VFRUH�FDUGLDF�ZDOO�PRWLRQ�DQG�H[SRUW�LPDJHV�DQG���RU�H[DPV�DQG�UHSRUWV�
4�6WDWLRQ�FDQ�YLHZ�',&20�LPDJHV�RI�QRQ�XOWUDVRXQG�LPDJHV�VXFK�DV�&7��05��10��&5��0*��;$��3(7�
57�DQG�;�5D\�PRGDOLWLHV�IRU�UHIHUHQFH�YLHZLQJ��,W�VXSSRUW�FRQQHFWLYLW\�WR�XOWUDVRXQG�V\VWHPV��3$&6
�DQG�RWKHU�',&20�VWRUDJH�UHSRVLWRULHV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
3KLOLSV�+HDOWKFDUH�KDV�GLVFRYHUHG�D�SUREOHP�LQ�WKH�3KLOLSV�8OWUDVRXQG�4�6WDWLRQ�YHUVLRQ�����RU�KLJKHU
WKDW�FRXOG�UHVXOW�LQ�PHDVXUHPHQWV�IURP�D�VWXG\��6WUXFWXUHG�5HSRUW��WR�EH�DSSHQGHG�WR�VXEVHTXHQW
VWXGLHV�IRU�RWKHU�SDWLHQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG�,QF��%RWKHOO��:$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�����LQ�86�DQG����LQWHUQDWLRQDO���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0RUDWH�(/,�����(OHFWURFDUGLRJUDSK��&O�,,
&RPSDQ\��0RUWDUD�,QVWUXPHQW��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(/,�����(OHFWURFDUGLRJUDSK��7KH�(/,�����LV�LQWHQGHG�WR�EH�D�KLJK�SHUIRUPDQFH��PXOWLFKDQQHO�UHVWLQJ
HOHFWURFDUGLRJUDSK��$V�D�UHVWLQJ�HOHFWURFDUGLRJUDSK��WKH�(/,�����VLPXOWDQHRXVO\�DFTXLUHV�GDWD�IURP
HDFK�OHDG��2QFH�WKH�GDWD�LV�DFTXLUHG��LW�FDQ�EH�DQDO\]HG��UHYLHZHG��VWRUHG��SULQWHG�RU�WUDQVPLWWHG��,W�LV�D
GHYLFH�SULPDULO\�LQWHQGHG�IRU�XVH�LQ�KRVSLWDOV��EXW�PD\�EH�XVHG�LQ�PHGLFDO�FOLQLFV�DQG�RIILFHV�RI�DQ\�VL]H�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0RUWDUD�,QVWUXPHQW��,QF��KDV�UHFHQWO\�EHFRPH�DZDUH�RI�D�SRWHQWLDO�VDIHW\�KD]DUG�LQYROYLQJ�RXU�(/,����
HOHFWURFDUGLRJUDSK��:KHQ�XVHG�LQ�D�SDUWLFXODU�ZRUNIORZ��DFTXLUHG�(&*�ZDYHIRUPV�IRU�RQH�SDWLHQW�PD\
EHFRPH�DVVRFLDWHG�ZLWK�WKH�SDWLHQW�GHPRJUDSKLFV�IRU�D�GLIIHUHQW�SDWLHQW�ZKHQ�WKH�UHFRUG�LV�WUDQVPLWWHG
WR�D�UHFRUGV�PDQDJHPHQW�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0RUWDUD�,QVWUXPHQW��,QF��0LOZDXNHH��:,�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%RVWRQ�6FLHQWLILF�&/($56,*1�,,�$PSOLILHU��&O
,,
&RPSDQ\��%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&/($56,*1�,,�$PSOLILHU�IRU�/$%6<67(0�352�(3�5HFRUGLQJ�6\VWHP������FKDQQHOV��XVLQJ�ILUPZDUH
YHUVLRQ�������7KH�FKDQQHO�QXPEHUV�LQ�WKH�DPSOLILHU�DUH�DV�IROORZV��0DWHULDO�QXPEHU��+�������������
���&KDQQHO�&/($56,*1�,,�$PSOLILHU��FDWDORJ�QXPEHU����������0DWHULDO�QXPEHU��+��������������
&KDQQHO�&/($56,*1�,,�$PSOLILHU��FDWDORJ�QXPEHU����������0DWHULDO�QXPEHU��+���������������
&KDQQHO�&/($56,*1�,,�$PSOLILHU��FDWDORJ�QXPEHU����������0DWHULDO�QXPEHU��+���������������
&KDQQHO�&OHDUVLJQ�,,�$PSOLILHU��FDWDORJ�QXPEHU����������7KH�&/($56,*1�,,�$PSOLILHU�LV�LQWHQGHG�WR
DPSOLI\�DQG�FRQGLWLRQ�HOHFWURFDUGLRJUDSKLF�VLJQDOV�RI�ELRORJLF�RULJLQ�DQG�SUHVVXUH�WUDQVGXFHU�LQSXW�
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WUDQVPLWWLQJ�WKLV�LQIRUPDWLRQ�WR�D�KRVW�FRPSXWHU��WKH�/$%6<67(0�352�(3�5HFRUGLQJ�6\VWHP��WKDW�FDQ
UHFRUG�DQG�GLVSOD\�WKH�LQIRUPDWLRQ
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
%RVWRQ�6FLHQWLILF�KDV�UHFHLYHG�FRPSODLQWV�LQGLFDWLQJ�WKDW��ZKHQ�XVLQJ�WKH�EORRG�SUHVVXUH��%3��FKDQQHOV
RQ�WKH�&/($56,*1�,,�$PSOLILHU��WKH�VXUIDFH�(OHFWURFDUGLRJUDP��(&*��FKDQQHOV�EHFRPH�RYHU�ZULWWHQ�WR
D�YDULDEOH�GHJUHH��ZLWK�WKH�UHVXOW�WKDW�LW�DSSHDUV�VKLIWHG�IURP�EDVHOLQH�RQ�WKH�V\VWHP
V�RXWSXW�VFUHHQ�
7KLV�PD\��LQ�WXUQ��PDQLIHVW�DV�DQ�XQLQWHUSUHWDEOH�(&*�VLJQDO�LQ�WKH�DIIHFWHG�FKDQQHO��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%RVWRQ�6FLHQWLILF�&RUSRUDWLRQ��/RZHOO��0$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
LQWHUQDWLRQDOO\��1R�86�GLVWULEXWLRQ��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUH)XVLRQ�$ODULV�3&�XQLW�PRGHO�������&O�,,
&RPSDQ\��&DUH)XVLRQ������,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ODULV�3&�XQLW�PRGHO�������VRIWZDUH�YHUVLRQ������,QIXVLRQ�3XPS��3URGXFW�8VDJH��7KH�$ODULV�3&�XQLW�LV
WKH�FHQWUDO�SURJUDPPLQJ��PRQLWRULQJ�DQG�SRZHU�VXSSO\�FRPSRQHQW�IRU�WKH�$ODULV�6\VWHP��7KH�VRIWZDUH
LV�HPEHGGHG�LQ�WKH�$ODULV�3&�XQLW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&DUH)XVLRQ�KDV�LGHQWLILHG�DQ�LVVXH�ZLWK�WKH�$ODULV�3&�XQLW�PRGHO������VRIWZDUH�YHUVLRQ������UHODWHG�WR
WKH�FDQFHO�IXQFWLRQDOLW\�WKDW�EH�XVHG�GXULQJ�DW\SLFDO�LQIXVLRQ�SURJUDPPLQJ�WR�FDQFHO�XVHU�LQSXWWHG
YDOXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(OHNWD�/HNVHOO�*DPPD3ODQ��&O�,,
&RPSDQ\��(OHNWD�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
/HNVHOO�*DPPD3ODQ��D�FRPSXWHU�EDVHG�GRVH�SODQQLQJ�V\VWHP�VSHFLILFDOO\�GHVLJQHG�IRU�XVH�ZLWK�/HNVHOO
*DPPD�.QLIH��UDGLDWLRQ�WKHUDS\�WUHDWPHQW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0HPRU\�FDQ�EHFRPH�FRUUXSWHG�ZKHQ�FUHDWLQJ�D�IXVHG�VWXG\�YLD�GUDJ�	�GURS�LQ�/HNVHOO�*DPPD3ODQ
������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$WODQWD��*$��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������2UWKR�&OLQLFDO�$VVD\�'DWD�'LVN��&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$VVD\�'DWD�'LVN��$''���$OO�'59�YHUVLRQV�WKDW�VXSSRUW�SURGXFW�ZLWKLQ�H[SLU\�GDWLQJ�$XWRPDWHV
SUH�DQDO\WLFDO�DQG�SRVW�DQDO\WLFDO�VDPSOH�DQG�GDWD�PDQDJHPHQW�IRU�LQ�YLWUR�GLDJQRVWLF�XVH��9,7526
8ULQH�$VVD\V��9,7526�&DOFLXP��&D���0DJQHVLXP��0J���DQG�3KRVSKRUXV��3KRV��UHTXLUHV�DFLGLILFDWLRQ
SUHWUHDWPHQW�SULRU�WR�XULQH�DVVD\�WHVWLQJ
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�UHJDUGLQJ�XULQH�VDPSOHV�WKDW�UHTXLUH�DFLGLILHG�SUHWUHDWPHQW��7KH�VRIWZDUH�KDV
DOORZHG�XULQH�VDPSOHV�IRU�DVVD\V�WKDW�UHTXLUH�DFLGLILHG�SUHWUHDWPHQW�WR�EH�PHWHUHG�IURP�WKH�VDPH
VDPSOH�FRQWDLQHU�DV�DVVD\V�WKDW�UHTXLUHG�QR�SUHWUHDWPHQW�ZKHQ�WKH�VDPSOH�ZDV�SURJUDPPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�7RWDO������GRPHVWLFDOO\�	������LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�����)6�&KHPLVWU\�6\VWHP�6RIWZDUH�
&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�����)6�&KHPLVWU\�6\VWHP��6RIWZDUH�9HUVLRQ�����	�%HORZ�$XWRPDWHV�SUH�DQDO\WLFDO�DQG
SRVW�DQDO\WLFDO�VDPSOH�DQG�GDWD�PDQDJHPHQW�IRU�LQ�YLWUR�GLDJQRVWLF�XVH��9,7526�8ULQH�$VVD\V�
9,7526�&DOFLXP��&D���0DJQHVLXP��0J���DQG�3KRVSKRUXV��3KRV��UHTXLUHV�DFLGLILFDWLRQ�SUHWUHDWPHQW
SULRU�WR�XULQH�DVVD\�WHVWLQJ�5HFDOO�=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�UHJDUGLQJ�XULQH�VDPSOHV�WKDW�UHTXLUH�DFLGLILHG�SUHWUHDWPHQW��7KH�VRIWZDUH�KDV
DOORZHG�XULQH�VDPSOHV�IRU�DVVD\V�WKDW�UHTXLUH�DFLGLILHG�SUHWUHDWPHQW�WR�EH�PHWHUHG�IURP�WKH�VDPH
VDPSOH�FRQWDLQHU�DV�DVVD\V�WKDW�UHTXLUHG�QR�SUHWUHDWPHQW�ZKHQ�WKH�VDPSOH�ZDV�SURJUDPPHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������XQLWV�7RWDO������GRPHVWLFDOO\�	������LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526������&KHPLVWU\�6\VWHP��6RIWZDUH��&O
,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��6RIWZDUH�9HUVLRQ�����	�%HORZ��$XWRPDWHV�SUH�DQDO\WLFDO�DQG
SRVW�DQDO\WLFDO�VDPSOH�DQG�GDWD�PDQDJHPHQW�IRU�LQ�YLWUR�GLDJQRVWLF�XVH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�DOORZV�WHVWLQJ�RI�PXOWLSOH�DVVD\V�XVLQJ�D�VLQJOH�XULQH�VSHFLPHQ��UHJDUGOHVV�RI�WKH
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SUHWUHDWPHQW�UHTXLUHPHQWV�IRU�HDFK�VHOHFWHG�DVVD\��SRWHQWLDOO\�OHDGLQJ�WR�ELDVHG�SDWLHQW�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO������GRPHVWLFDOO\�	�����LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526������&KHPLVWU\�6\VWHP6RIWZDUH�&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��6RIWZDUH�9HUVLRQ�����	�%HORZ��$XWRPDWHV�SUH�DQDO\WLFDO�DQG
SRVW�DQDO\WLFDO�VDPSOH�DQG�GDWD�PDQDJHPHQW�IRU�LQ�YLWUR�GLDJQRVWLF�XVH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�DOORZV�WHVWLQJ�RI�PXOWLSOH�DVVD\V�XVLQJ�D�VLQJOH�XULQH�VSHFLPHQ��UHJDUGOHVV�RI�WKH
SUHWUHDWPHQW�UHTXLUHPHQWV�IRU�HDFK�VHOHFWHG�DVVD\��SRWHQWLDOO\�OHDGLQJ�WR�ELDVHG�SDWLHQW�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO������GRPHVWLFDOO\�	�����LQWHUQDWLRQDOO\��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�6\QJR�YLD�DQG�6\QJR�[��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�YLD�DQG�6\QJR�[���D�VRIWZDUH�VROXWLRQ�LQWHQGHG�WR�EH�XVHG�IRU�YLHZLQJ��PDQLSXODWLRQ�
FRPPXQLFDWLRQ��DQG�VWRUDJH�RI�PHGLFDO�LPDJHV�
�5HFDOO�1XPEHU=������������S!
5($621�EU!
PHDVXUHPHQWV�GUDZQ�RQ�WKH��QG�DQG�VXEVHTXHQW�LPDJHV�RI�WKH�VHULHV�DUH�QRW�YLVLEOH�RQ�SULQWRXWV�ZKHQ
WKH�VHULHV�LV�VHQW�WR�SULQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�V\QJR�:RUNIORZ�6/5��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
V\QJR�:RUNIORZ�6/5��7KH�LQIRUPDWLRQ�V\VWHP�V\QJR��:RUNIORZ�6/5�LV�D�GLJLWDO�UDGLRORJ\�LQIRUPDWLRQ
V\VWHP��5,6��ZLWK�LQWHJUDWHG�PRGXOHV�IRU�SDWLHQW�DGPLQLVWUDWLRQ��H[DPLQDWLRQ��UHSRUWLQJ��VWDWLVWLFV�DQG
V\VWHP�DGPLQLVWUDWLRQ��7KH�V\VWHP�HOHFWURQLFDOO\�GLVSOD\V�VWRUHV��UHWULHYHV��WUDQVIHUV��H[FKDQJHV��DQG
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SULQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�SRWHQWLDO�H[LVWV�IRU�RUGHU�WUDQVDFWLRQV�IURP�LQWHUIDFHG�+,6��+RVSLWDO�,QIRUPDWLRQ�6\VWHP��V\VWHPV�WR
EH�ORVW�GXULQJ�D�UHVWDUW�RI�LQWHUIDFH�SURFHVVHV�ZKHQ�XVLQJ�WKH�2UGHU�%DWFKLQJ�IHDWXUH��OHDGLQJ�WR
GLDJQRVLV�GHOD\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6PLWKV�0HGLFDO��%&,��$GYLVRU����&O�,,
&RPSDQ\��6PLWKV�0HGLFDO�$6'�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6PLWKV�0HGLFDO��%&,��$GYLVRU��9LWDO�6LJQV�0RQLWRU��3URGXFW�5HRUGHU�1R���0������$��5HFDOO�1XPEHU
=�����������S!
5($621�EU!
6PLWKV�0HGLFDO�KDV�EHFRPH�DZDUH�RI�DQ�LVVXH�ZLWK�VSHFLILF�VHULDO�QXPEHUV�RI�%&,��$GYLVRU��9LWDO
6LJQV�0RQLWRUV��$GYLVRUV����7KH�$X[LOLDU\�6HULDO�,QSXW��2XWSXW�0RGHV�RQ�WKH�$GYLVRU��GR�QRW�IXQFWLRQ
DV�H[SHFWHG��UHVXOWLQJ�LQ�GDWD�IRUPDWWLQJ�LVVXHV�RU�LQFRUUHFW�GDWD�EHLQJ�WUDQVPLWWHG�LQ�RU�RXW�RI�WKH�VHULDO
SRUW�LQWR�D�GDWD�FROOHFWLRQ�V\VWHP��6PLWKV�0HGLFDO�UHFHLYHG�QR�FRPSODLQWV�UHODWHG�WR�WKLV�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6PLWKV�0HGLFDO�$6'��,QF���6DLQW�3DXO��01�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��83'$7(�����������WR�LQFOXGH����DGGLWLRQDO�GHYLFHV��S!
',675,%87,21�EU!
01��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������(OHNWD�2QFHQWUD�%UDFK\�6RIWZDUH��&O�,,
&RPSDQ\��(OHNWD�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
2QFHQWUD�%UDFK\�UDGLDWLRQ�WKHUDS\�SODQQLQJ�VRIWZDUH�GHVLJQHG�WR�DQDO\]H�DQG�SODQ�UDGLDWLRQ�WUHDWPHQWV
�LQ�WKUHH�GLPHQVLRQV�IRU�WKH�SXUSRVH�RI�WUHDWLQJ�SDWLHQWV�ZLWK�FDQFHU���5HFDOO�1XPEHU=�����������S!
5($621�EU!
,QFRUUHFW�GRVH�FDOFXODWLRQ�IRU�5HJLRQV�RI�,QWHUHVW��52,V��GHILQHG�RQ�D�VHFRQGDU\�LPDJH�VHULHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(OHNWD�,QF���$WODQWD��*$��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������5D\6HDUFK�5D\6WDWLRQ���������������DQG�����&O�,,
&RPSDQ\��5$<6($5&+�/$%25$725,(6�$%���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6HDUFK�5D\6WDWLRQ���������������DQG������5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3URGXFW�8VDJH��5D\6WDWLRQ
LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ�DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\��7KH�WUHDWPHQW
SODQV�SURYLGH�WUHDWPHQW�XQLW�VHW�XS�SDUDPHWHUV�DQG�HVWLPDWHV�RI�GRVH�GLVWULEXWLRQV�H[SHFWHG�GXULQJ�WKH
SURSRVHG�WUHDWPHQW��DQG�PD\�EH�XVHG�WR�DGPLQLVWHU�WUHDWPHQWV�DIWHU�UHYLHZ�DQG�DSSURYDO�E\�WKH
LQWHQGHG�XVHU��7KH�V\VWHP�IXQFWLRQDOLW\�FDQ�EH�FRQILJXUHG�EDVHG�RQ�XVHU�QHHGV��7KH�LQWHQGHG�XVHUV�RI
5D\6WDWLRQ�VKDOO�EH�FOLQLFDOO\�TXDOLILHG�UDGLDWLRQ�WKHUDS\�VWDII�WUDLQHG�LQ�XVLQJ�WKH�V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
5D\6HDUFK�/DERUDWRULHV�$%�EHFDPH�DZDUH�RI�DQ�LVVXH�ZLWK�WKH�GRVH�FDOFXODWLRQ�IRU�VRPH�LPSRUWHG
90$7�SODQV�ZKHUH�FRQWUROV�SRLQWV�DUH�GHILQHG�ZLWK�ZLGH�JDQWU\�DQJOH�VSDFLQJ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6(�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�,QJHQXLW\�&7��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
,QJHQXLW\�&7��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�L&7��&RPSXWHG�7RPRJUDSK\�
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�L&7��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7����$LU��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7����$LU��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7���$LU��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7���$LU��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7����3RZHU��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7����3RZHU��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO
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LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG
SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7�����&RPSXWHG�7RPRJUDS�
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7�����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU�=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7�����&RPSXWHG�7RPRJUDS\
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7�����&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI
WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW�GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULOOLDQFH�&7�%LJ�%RUH�2QFRORJ\��&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULOOLDQFH�&7�%LJ�%RUH�2QFRORJ\��&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�0;�����'XDOY��(;3����������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0;�����'XDOY��(;3����������&RPSXWHG�7RPRJUDSK\�;�UD\�V\VWHPV�LQWHQGHG�WR�SURGXFH
FURVV�VHFWLRQDO�LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�;�UD\�WUDQVPLVVLRQ�GDWD�WDNHQ�DW
GLIIHUHQW�DQJOHV�DQG�SODQHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�ZDV�LQIRUPHG�WKDW�ZKLOH�UDLVLQJ�WKH�SDWLHQW�FRXFK�RQ�WKH�V\VWHP�WR�SHUIRUP�DQ�H[DP��WKH�FRXFK
XQH[SHFWHGO\�GHVFHQGHG�WR�WKH�ORZHVW�SRLQW�ZLWKRXW�EHLQJ�FRPPDQGHG�WR�GR�VR��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ�
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
&KLQD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6,(0(16�8URVNRS�2PQLD�0D[��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6,(0(16�8URVNRS�2PQLD�0D[���D�VROLG�VWDWH�GHWHFWRU�IOXRURVFRSLF�;�5D\�V\VWHP��SULPDULO\�IRU
XURORJLFDO�DSSOLFDWLRQV��IXQFWLRQDO�[�UD\�GLDJQRVWLF��HQGRXURORJ\�DQG�PLQLPDO�LQYDVLYH�XURORJ\�VXUJHU\��
7KH�V\VWHP���ZKLFK�LQFOXGHV�D�UDGLRORJLF�XURORJLF�WUHDWPHQW�WDEOH��PD\�EH�XVHG�IRU�XURORJLFDO�
JDVWURHQWHURORJLFDO�DQG�J\QHFRORJLFDO�WUHDWPHQW��SODQQLQJ�DQG�GLDJQRVWLF�SURFHGXUHV�LQFOXGLQJ�EXW�QRW
OLPLWHG�WR��4XHU\LQJ�DQG�UHWULHYLQJ�SDWLHQW�KLVWRU\�LQIRUPDWLRQ�DQG�RU�SUHYLRXV�GLDJQRVLV�DQG�LPDJHV
IURP�RWKHU�PRGDOLWLHV��LQFOXGLQJ�;�UD\�H[DPLQDWLRQV�RI�WKH�XURJHQLWDO�DUHD��8OWUDVRXQG�H[DPLQDWLRQV�
(QGRXURORJLFDO�LQWHUYHQWLRQV��3HUFXWDQHRXV�LQWHUYHQWLRQV��/DSDURVFRS\��$SSOLFDWLRQ�RI�ILVWXOD��6LPSOH
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SURFHGXUHV��([WUDFRUSRUHDO�VKRFN�ZDYH�OLWKRWULSV\��8URIORZ�XURG\QDPLFV��3HGLDWULF�UDGLRORJLFDO�DQG
WKHUDSHXWLF�DSSOLFDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6WXG\�DQG�DOO�DFTXLUHG�LPDJHV�GHOHWHG�ZKHQ�XVLQJ�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(��(��$FTXLVLWLRQV
KDYH�WR�EH�UHSHDWHG��&RQQHFWLRQ�ZLWK�SRUWDEOH�GHWHFWRUV��0$;�ZL�'��0$;�PLQL��LV�VSRUDGLF�LQ�LPDJH
UHFRYHU\��3UHVVLQJ�XQGR�EXWWRQ�RQ�WKH�5$'�VXEWDVN�FDUG�RU�SUHYLRXV�VHULHV�EXWWRQ�RQ�WKH�,PDJH
VXEWDVN�FDUG�GXULQJ�LPDJH�UHDGRXW��6SRUDGLFDOO\��GXULQJ�DQ�DXWRPDWLF�RU�D�PDQXDO�5,6�XSGDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6,(0(16�/XPLQRV�$JLOH�0D[��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6,(0(16�/XPLQRV�$JLOH�0D[��D�XQLYHUVDO�LPDJLQJ�V\VWHP�IRU�UDGLRJUDSKLF�DQG�IOXRURVFRSLF�VWXGLHV�
8VLQJ�HLWKHU�ILOP�FDVVHWWHV�RU�D�GLJLWDO�PRELOH�IODW�GHWHFWRU��LW�FDQ�SHUIRUP�D�UDQJH�RI�DSSOLFDWLRQV
LQFOXGLQJ�JHQHUDO�5�)��DQJLRJUDSK\�DQG�SHGLDWULF�H[DPLQDWLRQV��/XPLQRV�$JLOH�LV�DSSOLFDEOH�WR
HPHUJHQF\�WUHDWPHQW�RQ�DQ�RXWSDWLHQW�EDVLV��DV�ZHOO�DV�IRU�EHGVLGH�H[DPLQDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6WXG\�DQG�DOO�DFTXLUHG�LPDJHV�GHOHWHG�ZKHQ�XVLQJ�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(��(��$FTXLVLWLRQV
KDYH�WR�EH�UHSHDWHG��&RQQHFWLRQ�ZLWK�SRUWDEOH�GHWHFWRUV��0$;�ZL�'��0$;�PLQL��LV�VSRUDGLF�LQ�LPDJH
UHFRYHU\��3UHVVLQJ�XQGR�EXWWRQ�RQ�WKH�5$'�VXEWDVN�FDUG�RU�SUHYLRXV�VHULHV�EXWWRQ�RQ�WKH�,PDJH
VXEWDVN�FDUG�GXULQJ�LPDJH�UHDGRXW��6SRUDGLFDOO\��GXULQJ�DQ�DXWRPDWLF�RU�D�PDQXDO�5,6�XSGDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6,(0(16�$[LRP�/XPLQRV�G5)�0D[��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6,(0(16�$[LRP�/XPLQRV�G5)�0D[��D�XQLYHUVDO�GLDJQRVWLF�LPDJLQJ�V\VWHP�IRU�UDGLRJUDSKLF�DQG
IOXRURVFRSLF�VWXGLHV��8VLQJ�D�GLJLWDO�IODW�GHWHFWRU��LW�FDQ�SHUIRUP�D�UDQJH�RI�DSSOLFDWLRQV�LQFOXGLQJ
JHQHUDO�5�)��DQJLRJUDSK\�DQG�SHGLDWULF�H[DPLQDWLRQV��7KH�$[LRP�/XPLQRV�G5)�LV�D�GHYLFH�LQWHQGHG�WR
YLVXDOL]H�DQDWRPLFDO�VWUXFWXUHV�E\�FRQYHUWLQJ�D�SDWWHUQ�RI�;�UD\�LQWR�D�YLVLEOH�LPDJH�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6WXG\�DQG�DOO�DFTXLUHG�LPDJHV�GHOHWHG�ZKHQ�XVLQJ�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(��(��$FTXLVLWLRQV
KDYH�WR�EH�UHSHDWHG��&RQQHFWLRQ�ZLWK�SRUWDEOH�GHWHFWRUV��0$;�ZL�'��0$;�PLQL��LV�VSRUDGLF�LQ�LPDJH
UHFRYHU\��3UHVVLQJ�XQGR�EXWWRQ�RQ�WKH�5$'�VXEWDVN�FDUG�RU�SUHYLRXV�VHULHV�EXWWRQ�RQ�WKH�,PDJH
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VXEWDVN�FDUG�GXULQJ�LPDJH�UHDGRXW��6SRUDGLFDOO\��GXULQJ�DQ�DXWRPDWLF�RU�D�PDQXDO�5,6�XSGDWH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6,(0(16�<VLR�0D[��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6,(0(16�<VLR�0D[��D�UDGLRJUDSKLF�V\VWHP�XVHG�LQ�KRVSLWDOV��FOLQLFV��DQG�PHGLFDO�SUDFWLFHV��<VLR�0D[
HQDEOHV�UDGLRJUDSKLF�DQG�WRPRJUDSKLF�H[SRVXUHV�RI�WKH�ZKROH�ERG\�LQFOXGLQJ��VNXOO��FKHVW��DEGRPHQ�
DQG�H[WUHPLWLHV�DQG�PD\�EH�XVHG�RQ�SHGLDWULF��DGXOW�DQG�EDULDWULF�SDWLHQWV��,W�FDQ�DOVR�EH�XVHG�IRU
LQWUDYHQRXV��VPDOO�LQWHUYHQWLRQV��OLNH�ELRSV\��SXQFWXUHV��HWF���DQG�HPHUJHQF\��WUDXPD��FULWLFDO�LOO�
DSSOLFDWLRQV��([SRVXUHV�PD\�EH�WDNHQ�ZLWK�WKH�SDWLHQW�VLWWLQJ��VWDQGLQJ��RU�LQ�WKH�SURQH�SRVLWLRQ��7KH
<VLR�0D[�V\VWHP�LV�QRW�PHDQW�IRU�PDPPRJUDSK\��7KH�<VLR�0D[�XVHV�LQWHJUDWHG�RU�SRUWDEOH�GLJLWDO
GHWHFWRUV�IRU�JHQHUDWLQJ�GLDJQRVWLF�LPDJHV�E\�FRQYHUWLQJ�[�UD\V�LQWR�HOHFWURQLF�VLJQDOV��<VLR�0D[�LV�DOVR
GHVLJQHG�WR�EH�XVHG�ZLWK�FRQYHQWLRQDO�ILOP�VFUHHQ�RU�&RPSXWHG�5DGLRJUDSK\��&5��FDVVHWWHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6WXG\�DQG�DOO�DFTXLUHG�LPDJHV�GHOHWHG�ZKHQ�XVLQJ�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(��(��$FTXLVLWLRQV
KDYH�WR�EH�UHSHDWHG��&RQQHFWLRQ�ZLWK�SRUWDEOH�GHWHFWRUV��0$;�ZL�'��0$;�PLQL��LV�VSRUDGLF�LQ�LPDJH
UHFRYHU\��3UHVVLQJ�XQGR�EXWWRQ�RQ�WKH�5$'�VXEWDVN�FDUG�RU�SUHYLRXV�VHULHV�EXWWRQ�RQ�WKH�,PDJH
VXEWDVN�FDUG�GXULQJ�LPDJH�UHDGRXW��6SRUDGLFDOO\��GXULQJ�DQ�DXWRPDWLF�RU�D�PDQXDO�5,6�XSGDWH�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�(PRWLRQ�����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�(PRWLRQ�����WKH�LQWHQGHG�XVH�RI�FRPSXWHG�WRPRJUDSK\�LV�WR�SURGXFH�FURVV�VHFWLRQDO
LPDJHV�RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO
SODQH�WDNHQ�DW�GLIIHUHQW�DQJHOV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�EXJV�LQ�9&��%�63�D�RU�63��VRIWZDUH�YHUVLRQV�PD\�FDXVH�LVVXHV�WKDW�FRXOG�PDNH�LW
QHFHVVDU\�WR�UHVFDQ�SDWLHQWV��6\QJR�0DLQ�8,�PD\�FUDVK�LI�WKH�3DWLHQW�%URZVHU�LV�VFUROOHG�ZLWK�DUURZ
NH\V�RI�WKH�NH\ERDUG��7RPR�LPDJHV�PD\�IUHH]H�RQ�WKH�VFUHHQ�ZKHQ�]RRPHG�LQ�RU�RXW�XQGHU�WKH�PRGH
RI�&$5(9LVLRQ��6SRUDGLF�GLVSOD\LQJ�HUURU�LQ�:RUN6WUHDP�'�DSSOLFDWLRQ��'%�PD\�ORFN�XQGHU�KHDY\�DQG
PXOWLWDVNV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
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RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�620$720�(PRWLRQ����&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
620$720�(PRWLRQ����WKH�LQWHQGHG�XVH�RI�FRPSXWHG�WRPRJUDSK\�LV�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV
RI�WKH�ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH
�WDNHQ�DW�GLIIHUHQW�DQJHOV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�EXJV�LQ�9&��%�63�D�RU�63��VRIWZDUH�YHUVLRQV�PD\�FDXVH�LVVXHV�WKDW�FRXOG�PDNH�LW
QHFHVVDU\�WR�UHVFDQ�SDWLHQWV��6\QJR�0DLQ�8,�PD\�FUDVK�LI�WKH�3DWLHQW�%URZVHU�LV�VFUROOHG�ZLWK�DUURZ
NH\V�RI�WKH�NH\ERDUG��7RPR�LPDJHV�PD\�IUHH]H�RQ�WKH�VFUHHQ�ZKHQ�]RRPHG�LQ�RU�RXW�XQGHU�WKH�PRGH
RI�&$5(9LVLRQ��6SRUDGLF�GLVSOD\LQJ�HUURU�LQ�:RUN6WUHDP�'�DSSOLFDWLRQ��'%�PD\�ORFN�XQGHU�KHDY\�DQG
PXOWLWDVNV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�3XHUWR�5LFR��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0HGWURQLF�6\QFKUR0HG�,,�,PSODQWDEOH�,QIXVLRQ
&O�,,
&RPSDQ\��0HGWURQLF�1HXURPRGXODWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0HGWURQLF�6\QFKUR0HG�,,�,PSODQWDEOH�,QIXVLRQ�3XPSV��PRGHOV���������DQG����������6WHULOH��3URGXFW
8VDJH��7KH�LPSODQWDEOH�0HGWURQLF�6\QFKUR0HG�,,�SURJUDPPDEOH�SXPSV�DUH�SDUW�RI�DQ�LQIXVLRQ�V\VWHP
WKDW�VWRUHV�DQG�GHOLYHUV�D�SUHVFULEHG�GUXJ�WR�D�VSHFLILF�VLWH��7KH�LPSODQWHG�LQIXVLRQ�V\VWHP�FRQVLVWV�RI�D
�6\QFKUR0HG�,,�SXPS�DQG�D�FDWKHWHU��5HFDOO�1XPEHU=�����������S!
5($621�EU!
0HGWURQLF�LV�FRQGXFWLQJ�D�UHFDOO�RI�D�VSHFLILF�VXEVHW�RI�0RGHO���������DQG���������6\QFKUR0HG�,,
LPSODQWDEOH�GUXJ�SXPSV�EHFDXVH�WKH�DXGLEOH�DODUP�FRXOG�FHDVH�WR�IXQFWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�1HXURPRGXODWLRQ��0LQQHDSROLV��01�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����������86������286���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������3DQRUDPD�3DWLHQW�0RQLWRULQJ�1HWZRUN��&O�,,
&RPSDQ\��0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3DQRUDPD�3DWLHQW�0RQLWRULQJ�1HWZRUN��0XOWL��3DUDPHWHU�3DWLHQW�0RQLWRU��ZLWK�$UUK\WKPLD�'HWHFWLRQ�DQG
$ODUP��3DUW�QXPEHU������������������7KH�3DQRUDPD�1HWZRUN�LQFOXGHV�WKH�3DQRUDPD�7HOHPHWU\
6\VWHP��ZKLFK�DFTXLUHV�DQG�PRQLWRUV�SK\VLRORJLFDO�GDWD�IRU�DPEXODWLQJ�SDWLHQWV�ZLWKLQ�D�GHILQHG
FRYHUDJH�DUHD�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�LQ�WKH�3DQRUDPD�6\VWHP�VRIWZDUH�YHUVLRQ�����WKDW�PDQLIHVWV�ZKHQ�WKH�3DQRUDPD�LV
LQ�XVH�ZLWK�0LQGUD\�3DVVSRUW�9�0RQLWRU��$UUK\WKPLD�DODUPV�ZKLFK�ZHUH�SUHYLRXVO\�GLVSOD\HG�RQ�ERWK�WKH
3DVVSRUW�9�DQG�3DQRUDPD�ZLOO�QRW�EH�GLVSOD\HG�RQ�WKH�3DQRUDPD�IROORZLQJ�D�UHVWDUW�RI�HLWKHU�V\VWHP
�GXH�WR�FRPPXQLFDWLRQ�ORVV��UHVWDUW��HWF����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK��1-�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��XQLWV�S!
',675,%87,21�EU!
7H[DV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�3LQQDFOH��6RIWZDUH�9HUVLRQ������&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3LQQDFOH��6RIWZDUH�9HUVLRQ�������0RGHO���������������3URGXFW�8VDJH��7KH�3LQQDFOH���573�VRIWZDUH
DOORZV�TXDOLILHG�PHGLFDO�SURIHVVLRQDOV�WR�HQWHU�SDWLHQW�GDWD�LQWR�WKH�V\VWHP��XVH�WKDW�GDWD�WR�FRQVWUXFW�D
SODQ�IRU�UDGLDWLRQ�WKHUDS\�DQG�HYDOXDWH�WKH�SODQ��2SWLRQDOO\��WKH�TXDOLILHG�PHGLFDO�SHUVRQQHO�PD\�RXWSXW
WKH�SODQ�LQ�DQ�HOHFWURQLF�RU�SULQWHG�IRUP�IRU�XVH�E\�RWKHU�V\VWHPV�LQ�WKH�GHOLYHU\�RI�WUHDWPHQW�WR�D
�SDWLHQW���5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�SUREOHP��WKH�GRVH�FRPSXWHG�LQ�SODQQLQJ�PRGH�LV�FDOFXODWHG�LQFRUUHFWO\���KDV�EHHQ�GHWHFWHG�LQ�WKH
3KLOLSV�3LQQDFOH��VRIWZDUH�YHUVLRQ������WKDW��LI�LW�ZHUH�WR�UH�RFFXU��FRXOG�SRVH�D�ULVN�IRU�SDWLHQWV�RU
XVHUV��6SHFLILFDOO\��WKH�GRVH�HQJLQH�LV�EHLQJ�SDVVHG�WKH�ZURQJ�VQRXW�SRVLWLRQ��7KH�VQRXW�SRVLWLRQ�LV
XVHG�WR�GHWHUPLQH�WKH�SHQXPEUD�RI�WKH�EHDP�ZKLFK�LQFOXGHV�WKH�FDOFXODWLRQ�RI�WKH�VRXUFH�VL]H�DQG�WKH
FDOFXODWLRQ�RI�WKH�FRPSHQVDWRU�VFDWWHU��7KH�DFWXDO�VQRXW�SRVLWLRQ�LV�VKRZQ�LQ�WKH�SODQQLQJ�ZLQGRZ�DV�;�
� �EXW�WKH�YDOXH�SDVVHG�WR�WKH�GRVH�HQJLQH�LV�<��ZKHUH�< ;����XQPLOOHG�FRPSHQVDWRU�WKLFNQHVV� �SK\VLFDO
WKLFNQHVV�RI�FRPSHQVDWRU���7KH�XQPLOOHG�FRPSHQVDWRU�WKLFNQHVV�LV�GHILQHG�LQ�SK\VLFV�PRGH�DQG�LV
XVXDOO\�DURXQG�������FP��,Q�UDUH�VLWXDWLRQV��WKLV�WUDQVODWHV�LQWR�DQ�HUURU�LQ�WKH�FDOFXODWLRQ�RI�WKH
SHQXPEUD�WKDW�LQ�VRPH�FDVHV��JRHV�EH\RQG�WKH�OLPLWV�RI�RXU�VSHFLILFDWLRQ��7KH�LVVXH�RQO\�H[LVWV�LQ
SODQQLQJ�PRGH��,Q�SK\VLFV�PRGH�ZH�GR�QRW�KDYH�WKLV�LVVXH�EHFDXVH�WKH�PHFKDQLVP�IRU�VHQGLQJ�WKH
VQRXW�SRVLWLRQ�WR�WKH�GRVH�HQJLQH�LV�GLIIHUHQW�LQ�SK\VLFV�WKDQ�LQ�SODQQLQJ�PRGH��7KXV�WKH�GRVH�FRPSXWHG
LQ�SODQQLQJ�PRGH�LV�GLIIHUHQW�WKDQ�WKH�GRVH�FRPSXWHG�LQ�SK\VLFV�PRGH��7KH�LVVXH�LV�PRVW�SURQRXQFHG
IRU�EHDPV�WKDW�GR�QRW�KDYH�FRPSHQVDWRUV�RU�ZKHUH�WKH�PLOOHG�FRPSHQVDWRU�LV�UHODWLYHO\�WKLQ�FRPSDUHG
WR�WKH�XQPLOOHG�FRPSHQVDWRU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�1DWLRQZLGH�'LVWULEXWLRQ�LQ�WKH�VWDWHV�RI�02��)/��2+��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(3,4���8OWUDVRXQG�6\VWHPV��&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
(3,4���8OWUDVRXQG�6\VWHP�YHUVLRQV�������RU�ORZHU��:,7+287�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��0RGHO�
(3,4��*��(3,&��&��(3,4��:��&DWDORJ�1XPEHU������������������3DUW�1XPEHU���������������:LWK�
��������������������������������������������������������������������������������������������
���������������������������������������������������������������������������������������
������������������������������������������'LDJQRVWLF�XOWUDVRXQG�LPDJLQJ�DQG�IOXLG�IORZ�DQDO\VLV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�(3,4���8OWUDVRXQG�6\VWHP��:,7+287�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��LV�VHW�XS�WR��0HWULF��DQG
ZHLJKW�DQG�RU�KHLJKW�LV�HQWHUHG��D�XQLW�FRQYHUVLRQ�HUURU�PD\�UHVXOW�LQ�WKH�LQFRUUHFW�GLVSOD\�RI�WKHLU�YDOXHV
DQG�LQFRUUHFW�FDOFXODWLRQ�RI�WKH�SDWLHQWV�%RG\�6XUIDFH�$UHD��%6$���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG��,QF���%RWKHOO��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�WRWDO������XQLWV�LQ�WKH�86�DQG�����XQLWV�RXWVLGH�WKH�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(3,4���8OWUDVRXQG�6\VWHP��&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
(3,4���8OWUDVRXQG�6\VWHP�YHUVLRQV�������RU�ORZHU��:,7+287�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��0RGHO�
(3,4��*��(3,&��&��(3,4��:�&DWDORJ�1XPEHU�������������������3DUW�1XPEHU���������������:LWK
��������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������
'LDJQRVWLF�XOWUDVRXQG�LPDJLQJ�DQG�IOXLG�IORZ�DQDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�(3,4���8OWUDVRXQG�6\VWHP��:,7+287�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��LV�VHW�XS�WR��0HWULF��DQG
ZHLJKW�DQG�RU�KHLJKW�LV�HQWHUHG��D�XQLW�FRQYHUVLRQ�HUURU�PD\�UHVXOW�LQ�WKH�LQFRUUHFW�GLVSOD\�RI�WKHLU�YDOXHV
DQG�LQFRUUHFW�FDOFXODWLRQ�RI�WKH�SDWLHQWV�%RG\�6XUIDFH�$UHD��%6$���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG��,QF���%RWKHOO��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
7RWDO������XQLWV������XQLWV�LQ�86�DQG�����XQLWV�RXWVLGH�WKH�86��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������ELR0HULHX[�0</$�VHUYHU�+3�3UROLDQW��&O�,,
&RPSDQ\��ELR0HULHX[�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0</$�VHUYHU�+3�3UROLDQW��'/����*��DQG�0/����*��YHUVLRQ���[[�FRPSXWHU�DSSOLFDWLRQ�VRIWZDUH��0</$
9��LV�D�FRPSXWHU�DSSOLFDWLRQ���0LGGOHZDUH���EDVHG�RQ�:HE�����WHFKQRORJ\�ZKLFK��,QWHUIDFHV�EHWZHHQ
WKH�LQVWUXPHQWV�FRQQHFWHG�WR�WKH�DSSOLFDWLRQ�DQG�WKH�/,6�V���/DERUDWRU\�,QIRUPDWLRQ�6\VWHP�V��
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�5HFDOO�1XPEHU=�����������S!
5($621�EU!
�7KH�0</$��VHUYHU�FRXOG�VORZ�GRZQ�GXH�WR�WKH�YROXPH��ZHLJKW��RI�WKH�GDWD�WR�PDQDJH�DQG�LW�FRXOG�DOVR
VWRS�SURFHVVLQJ��LPSDFWLQJ�WKH�VHUYHU�VWDUW�XS�SKDVH��7KH�SUREOHP�RFFXUV�LQ�KLJK�YROXPH�VHWWLQJV��7KH
0</$�VHUYHU�VORZV�GRZQ�DQG�ZLOO�VWRS�SURFHVVLQJ�FRPSOHWHO\�LI�DQ\�WDVN�UHTXLUHV�PRUH�WKDQ���PLQXWHV
WR�FRPSOHWH��7KH�VHUYHU�WKHQ�IDLOV�WR�UHERRW�DQG�UHTXLUHV�VHUYLFH��SURYLGHG�UHPRWHO\�RU�RQ�VLWH��IURP�WKH
PDQXIDFWXUHU�WR�UHVWDUW�WKH�FRPSXWHU��:KHQ�WKH�0</$�VHUYHU�GRHV�QRW�UHERRW��UHVXOWV�DUH�QRW�XSORDGHG
WR�0</$�RU�WUDQVIHUUHG�WR�/,6��WKH�UHVXOWV�DOUHDG\�WUDQVIHUUHG�WR�0</$�EXW�QRW�\HW�XSORDGHG�LQWR�/,6�DUH
QRW�DFFHVVLEOH��,W�DOVR�PHDQV�QHZ�WHVW�UHTXHVWV�DUH�QRW�WUDQVIHUUHG�IURP�/,6�WR�0</$�RU�IURP�0</$�WR
WKH�V\VWHPV��,Q�WKLV�FLUFXPVWDQFH�WKH�9,7(.���DQG�%DF7�$OHUW�V\VWHPV�FDQ�EH�XVHG�DV�VWDQG�DORQH
V\VWHPV�KRZHYHU�WKH�9,7(.�06�V\VWHP�FRQQHFWHG�WR�0</$�ZRXOG�EH�XQXVDEOH�DV�0</$�LV�WKH�XVHU
LQWHUIDFH�IRU�WKLV�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
ELR0HULHX[�,QF���'XUKDP��1&�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�$%$&86�6(��&O�,,
&RPSDQ\��%D[WHU�&RUSRUDWLRQ�(QJOHZRRG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%$&86�6(��6LQJOH�:RUNVWDWLRQ�(GLWLRQ��DQG�$%$&86�0(��0XOWL�:RUNVWDWLRQ�(GLWLRQ��3URGXFW�8VDJH�
7KH�$%$&86�6RIWZDUH�LV�D�:LQGRZV�EDVHG�RUGHU�HQWU\�VRIWZDUH�DSSOLFDWLRQ�IRU�FRPSUHKHQVLYH�WRWDO
�SDUHQWHUDO�QXWULWLRQ��731��FDOFXODWLRQV�DQG�ODEHO�SULQWLQJ���5HFDOO�1XPEHU=�����������S!
5($621�EU!
%D[WHU�&RUSRUDWLRQ�LV�FRQGXFWLQJ�D�ILHOG�DFWLRQ�IRU�WKH�$%$&86�6(�DQG�0(�PRGHOV�GXH�WR�WKH
SRVVLELOLW\�WKDW�WKH�FRPSRXQGHU�ZLOO�ORDG�WKH�LQFRUUHFW�IRUPXOD�XSRQ�VFDQQLQJ�WKH�EDJ�ODEHO�ZKHQ�WZR�RU
PRUH�GLIIHUHQW�IRUPXOD�ILOHV�KDYH�EHHQ�FUHDWHG�ZLWK�WKH�VDPH�RUGHU�QXPEHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�&RUSRUDWLRQ�(QJOHZRRG��(QJOHZRRG��&2�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�'XUD'LDJQRVW�;��5D\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�'XUD'LDJQRVW�;��5D\
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�V\VWHP�LV�GHVLJQHG�WR�HPLW�D�EHHS�XSRQ�WHUPLQDWLRQ�RI�DQ�H[SRVXUH��+RZHYHU��LI�WKH�V\VWHP�KDV
EHHQ�SRZHUHG�RQ�IRU�RYHU����KRXUV��WKH�V\VWHP�ZLOO�QR�ORQJHU�HPLW�WKLV�VLJQDO��7KLV�LV�D�IDLOXUH�WR�FRPSO\
ZLWK���&)5���������M���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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��'XUD'LDJQRVW��S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�+HDOWKFDUH�'LJLWDO'LDJQRVW�;UD\�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�+HDOWKFDUH�'LJLWDO'LDJQRVW�6\VWHP�;�5D\
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�V\VWHP�LV�GHVLJQHG�WR�HPLW�D�EHHS�XSRQ�WHUPLQDWLRQ�RI�DQ�H[SRVXUH��+RZHYHU��LI�WKH�V\VWHP�KDV
EHHQ�SRZHUHG�RQ�IRU�RYHU����KRXUV��WKH�V\VWHP�ZLOO�QR�ORQJHU�HPLW�WKLV�VLJQDO��7KLV�LV�D�IDLOXUH�WR�FRPSO\
ZLWK���&)5���������M���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���'LJLWDO'LDJQRVW�S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������*(�+HDOWKFDUH��&$5(6&$3(�0RQLWRUV��&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��&$5(6&$3(�0RQLWRU�%�����%����DQG�%�����%[����
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�KHDUW�UDWH�FRXOG�EH�FDOFXODWHG�IURP�SDFHU�SXOVHV�ZLWKRXW�LQGLFDWLRQ�WKDW�SDFHPDNHU�GHWHFWLRQ�LV
2))�LQ�VRPH�FRPELQDWLRQV�RI�%[���PRQLWRUV��D�3'0��DQG�&,&�&6&6��7KHQ�WKH�PRQLWRU�GRHV�QRW�VKRZ
WKH�3DFHU�2II�PHVVDJH�DQG�WKHUH�PD\�QRW�EH�DQ�DODUP�IRU�DV\VWROH��8QGHWHFWHG�DV\VWROH�FRXOG�UHVXOW�LQ
LUUHYHUVLEOH�FKDQJHV�LQ�WKH�SDWLHQW�V�FRQGLWLRQ�DQG�GHOD\HG�RU�PLVVHG�OLIH�VXVWDLQLQJ�SDWLHQW
WUHDWPHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��������XQLWV�86�����XQLWV�286��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)XMLILOP�6\QDSVH��&O�,,
&RPSDQ\��)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
)XML0HGLFDO�6\QDSVH��&DUGLRYDVFXODU�,�3UR6ROY��&DUGLR9DVFXODU��$�SLFWXUH�$UFKLYLQJ�DQG
&RPPXQLFDWLRQ�6\VWHP�6RIWZDUH�YHUVLRQV��6\QDSVH��&DUGLRYDVFXODU�Y������6\QDSVH��&DUGLRYDVFXODU
�Y������65���5HFDOO�1XPEHU=�����������S!
5($621�EU!
0RGXOHV�UHVHWWLQJ��7KLV�IDLOXUH�PRGH�KDSSHQV�ZKHQ�WKH�6SDFHODEV�&RPPDQG�0RGXOH�LV�FRQILJXUHG
ZLWK�WKH�0DVLPR�6S2��RSWLRQ���0���WKH�6SDFHODEV�5HVSLUDWLRQ�RSWLRQ���5��DQG�WKH�0DVLPR�6S2��3&%$�
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31���������������:LWK�WKHVH�WZR�RSWLRQV�DQG�WKH�0DVLPR�6S2��3&%$�SUHVHQW��WKH�PRGXOH�PD\
H[SHULHQFH�UDQGRP�UHVHWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)XMLILOP�0HGLFDO�6\VWHPV�8�6�$���,QF���6WDPIRUG��&7�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SDFHODEV��8OWUDYLHZ�6/�&RPPDQG�0RGXOHV�
&O�,,
&RPSDQ\��6SDFHODEV�+HDOWKFDUH�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
8OWUDYLHZ�6/�&RPPDQG�0RGXOHV��0RGHO��������ZLWK�WKH�0DVLPR�6S2��3&%$��31���������������7KH
6SDFHODEV�0XOWL�SDUDPHWHU�0RGXOH�LV�LQWHQGHG�IRU�XVH�ZLWK�WKH�3DWLHQW�&DUH�0DQDJHPHQW�6\VWHP
�3&06��WR�DFTXLUH��PRQLWRU��DQG�SURFHVV�YDULRXV�FOLQLFDO�SDUDPHWHUV�IURP�DQ�DGXOW�RU�QHRQDWH�LQIDQW
�SRSXODWLRQV�LQ�DQ\�W\SH�RI�FOLQLFDO�HQYLURQPHQW�RWKHU�WKDQ�KRPH�XVH���5HFDOO�1XPEHU=�����������S!
5($621�EU!
0RGXOHV�UHVHWWLQJ��7KLV�IDLOXUH�PRGH�KDSSHQV�ZKHQ�WKH�6SDFHODEV�&RPPDQG�0RGXOH�LV�FRQILJXUHG
ZLWK�WKH�0DVLPR�6S2��RSWLRQ���0���WKH�6SDFHODEV�5HVSLUDWLRQ�RSWLRQ���5��DQG�WKH�0DVLPR�6S2��3&%$�
31���������������:LWK�WKHVH�WZR�RSWLRQV�DQG�WKH�0DVLPR�6S2��3&%$�SUHVHQW��WKH�PRGXOH�PD\
H[SHULHQFH�UDQGRP�UHVHWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$&8621�6&������&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&8621�6&�����YROXPH�LPDJLQJ�XOWUDVRXQG�V\VWHPV�DW�VRIWZDUH�YHUVLRQV�9$��&��9$��'�DQG
9$��(��0RGHO�����������3URGXFW�8VDJH��7KH�6&�����XOWUDVRXQG�LPDJLQJ�V\VWHP�LV�LQWHQGHG�IRU�WKH
IROORZLQJ�DSSOLFDWLRQV��&DUGLDF��1HR�QDWDO�DQG�)HWDO�&DUGLDF��3HGLDWULF��7UDQVHVSRKDJHDO��$GXOW
&HSKDOLF��3HULSKHUDO�9HVVHO��$EGRPLQDO��$EGRPLQDO�,QWUDRSHUDWLYH��,QWUDRSHUDWLYH�1HXURORJLFDO�
0XVFXOR�VNHOHWDO�&RQYHQWLRQDO��DQG�0XVFXOR�VNHOHWDO�6XSHUILFLDO�DSSOLFDWLRQV��7KH�V\VWHP�DOVR�SURYLGHV
WKH�DELOLW\�WR�PHDVXUH�DQDWRPLFDO�VWUXFWXUHV�DQG�FDOFXODWLRQ�SDFNDJHV�WKDW�SURYLGH�LQIRUPDWLRQ�WR�WKH
FOLQLFLDQ�WKDW�PD\�EH�XVHG�DGMXQFWLYHO\�ZLWK�RWKHU�PHGLFDO�GDWD�REWDLQHG�E\�D�SK\VLFLDQ�IRU�FOLQLFDO
GLDJQRVLV�SXUSRVHV��7\SLFDO�H[DPLQDWLRQ�SHUIRUPHG�XVLQJ�WKH�6&�����8OWUDVRXQG�6\VWHP�DUH��&DUGLDF
,PDJLQJ�$SSOLFDWLRQV�DQG�$QDO\VLV��9DVFXODU�,PDJLQJ�$SSOLFDWLRQV�DQG�$QDO\VLV��6XSHUILFLDO�,PDJLQJ
$SSOLFDWLRQV��,QWUDRSHUDWLYH�,PDJLQJ�$SSOLFDWLRQV��7UDQVFUDQLDO�,PDJLQJ�$SSOLFDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,Q�VRPH�FDVHV��WKH�V\VWHP�LV�XQDEOH�WR�FDSWXUH�D�FOLS�RU�LPDJH�GXULQJ�D�URXWLQH�VFDQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0RXQWDLQ�9LHZ��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO
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KDV�EHHQ�WHUPLQGDWHG��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(3,4���8OWUDVRXQG�3HGLDWULF�&DUGLR�2SWLRQ�
&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
(3,4���8OWUDVRXQG�6\VWHP�ZLWK�3HGLDWULF�&DUGLRORJ\�RSWLRQ��0RGHO��(3,4��*��(3,&��&��(3,4��:�
&DWDORJ�1XPEHU�������������������3DUW�1XPEHU���������������:LWK��������������������
���������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������
����������������������������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�(SLT���8OWUDVRXQG�6\VWHP��:,7+�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��LV�VHW�XS�WR�0HWULF�DQG�ZHLJKW
DQG�RU�KHLJKW�LV�HQWHUHG��D�XQLW�FRQYHUVLRQ�HUURU�PD\�UHVXOW�LQ�WKH�LQFRUUHFW�FDOFXODWLRQ�RI�WKH�SDWLHQWV
%RG\�6XUIDFH�$UHD��%6$���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG��,QF���%RWKHOO��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(3,4���8OWUDVRXQG�3HGLDWULF�&DUGLR�2SWLRQ�
&O�,,
&RPSDQ\��3KLOLSV�8OWUDVRXQG��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
(3,4���8OWUDVRXQG�6\VWHP�ZLWK�3HGLDWULF�&DUGLRORJ\�RSWLRQ��0RGHO��(3,4��*��(3,&��&��(3,4��:�
&DWDORJ�1XPEHU�������������������3DUW�1XPEHU���������������:LWK�������������������
���������������������������������������������������������������������������������
�����������������������������������������������������������������������������������5HFDOO
�1XPEHU=�����������S!
5($621�EU!
:KHQ�(SLT���8OWUDVRXQG�6\VWHP��:,7+�WKH�3HGLDWULF�&DUGLRORJ\�RSWLRQ��LV�VHW�XS�WR�0HWULF�DQG�ZHLJKW
DQG�RU�KHLJKW�LV�HQWHUHG��D�XQLW�FRQYHUVLRQ�HUURU�PD\�UHVXOW�LQ�WKH�LQFRUUHFW�FDOFXODWLRQ�RI�WKH�SDWLHQWV
%RG\�6XUIDFH�$UHD��%6$���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�8OWUDVRXQG��,QF���%RWKHOO��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������9LHZ5D\�5DGLDWLRQ�7KHUDS\�6\VWHP��&O�,,
&RPSDQ\��9LHZ5D\�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9LHZ5D\�6\VWHP��5DGLDWLRQ�7KHUDS\�6\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�VRIWZDUH�ZDV�QRW�FRUUHFWO\�XVLQJ�WKH�57��5DGLDWLRQ�7KHUDS\��WR�05��0DJQHWLF�5HVRQDQFH�LPDJH�
FRRUGLQDWH�FRUUHFWLRQ�IRU�QRQ�+)6��+HDG�)LUVW�6XSLQH��SDWLHQW�RULHQWDWLRQV��UHVXOWLQJ�LQ�VOLFH�PLVPDWFK
HUURU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LHZ5D\�,QF��2DNZRRG�9LOODJH��2+�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�GLVWULEXWLRQ�WR�02����S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%UDLQ/DE([DF7UDF���[�&O�,,
&RPSDQ\�%UDLQODE�$*�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
([DF7UDF���[��LV�VRIWZDUH�XVHG�WR�SODFH�SDWLHQWV�DW�DQ�DFFXUDWHO\�GHILQHG�SRLQW�ZLWKLQ�WKH�WUHDWPHQW
EHDP�RI�D�PHGLFDO�DFFHOHUDWRU�IRU�VWHUHRWDFWLF�UDGLRVXUJHU\�RU�UDGLRWKHUDS\�SURFHGXUHV��5HFDOO�1XPEHU
=�����������S!
5($621�EU!
([DF7UDF���[�3DWLHQW�3RVLWLRQLQJ�6\VWHP��3RWHQWLDOO\�LQFRUUHFW�SDWLHQW�SRVLWLRQLQJ�ZKHQ�XVLQJ�WKH
([DF7UDF�&RQH�%HDP�&7��&%&7��ZLWK�D�&%&7�DFTXLUHG�DW�D�FRXFK�DQJOH�RWKHU�WKDQ�����GHJUHHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*��)HOGNLUFKHQ��'(��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6WU\NHU�8QLYHUVDO�%DWWHU\�&KDUJHU��&O�,,,
&RPSDQ\�6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,,��S!
352'8&7�EU!��
8QLYHUVDO�&KDUJHU�3URGXFW�8VDJH��7KH�6WU\NHU�8QLYHUVDO�%DWWHU\�&KDUJHU�LV�GHVLJQHG�WR�EH�XVHG�LQ
FRQMXQFWLRQ�ZLWK�DQG�SURYLGH�SRZHU�WR�QRQ�VWHULOH�DQG�VWHULOH�EDWWHULHV��7KH�6WU\NHU�8QLYHUVDO�%DWWHU\
&KDUJHU�LV�D�IRXU�VWDWLRQ��PRGXODU�EDWWHU\�FKDUJHU�LQWHQGHG�WR�FKDUJH�6WU\NHU�KDQGSLHFH�EDWWHU\�SDFNV
RQO\��7KH�EDWWHU\�FKDUJHU�KDV�WKH�RSWLRQDO�IXQFWLRQDOLW\�WR�WUDFN�GHYLFH�XVDJH�GDWD��8VDJH�GDWD�LV
DFFXPXODWHG�E\�6WU\NHU�DQG�UHSRUWV�DUH�DEOH�WR�EH�SURYLGHG�WR�WKH�FXVWRPHU��5HFDOO�1XPEHU
=�����������S!
5($621�EU!
7KH�6WU\NHU�8QLYHUVDO�%DWWHU\�&KDUJHU�LV�QRW�WUDQVPLWWLQJ�XVDJH�GDWD�WR�WKH�6WU\NHU�&ORXG�DV�GHVLJQHG�
7KH�ILUP�LV�LQLWLDWLQJ�D�VRIWZDUH�FRUUHFWLRQ�WR�DGGUHVV�WKH�LVVXH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WU\NHU�,QVWUXPHQWV�'LY��RI�6WU\NHU�&RUSRUDWLRQ��3RUWDJH��0,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ��S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
����FKDUJHUV�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(26��'LJLWDO�UDGLRJUDSK\�V\VWHP��&O�,,
&RPSDQ\��(RV�,PDJLQJ�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
(26��'LJLWDO�UDGLRJUDSK\�V\VWHP�XVHG�LQ�JHQHUDO�UDGLRJUDSKLF�H[DPLQDWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
:KHQ�SHUIRUPLQJ�FDOLEUDWLRQ��DQ�DOHUW�PHVVDJH�RQ�WKH�VSHFWUDO�ILOWUDWLRQ�RI�WKH�;�UD\�EHDP�PD\�EH
VXSSUHVVHG��,PSURSHU�ILOWUDWLRQ�RI�WKH�;�UD\�%HDP�FDQ�WKHQ�RFFXU�LQ�H[DPV�VHW�XS�ZLWK�FRSSHU
ILOWUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
(RV�,PDJLQJ�,QF��&DPEULGJH��0$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI��&$��'(��3$��01��)/��02��2+��,1�DQG�,/���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP��&O�,,
&RPSDQ\��0,768%,6+,�+($9<�,1'8675,(6��/7'���+,526+,0$�0$&+,1(5<�:25.��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0+,�70�����/LQHDU�$FFHOHUDWRU�6\VWHP��6RIWZDUH�9HUVLRQ�������DQG�������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�RSHUDWRU�FRQVROH�DOORZV�XVHUV�WR�GHOLYHU�WKHUDSHXWLF�UDGLDWLRQ�WR�SDWLHQWV�HYHQ�WKRXJK�D�VSHFLILF
FRPPXQLFDWLRQ�HUURU�UHOHYDQW�WR�LPDJLQJ�FRQGLWLRQV�KDV�RFFXUUHG��,Q�DGGLWLRQ��WKH�WUHDWPHQW�UHFRUG��WKH
GHOLYHUHG�UDGLDWLRQ�UHFRUG��FDQQRW�EH�VDYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0,768%,6+,�+($9<�,1'8675,(6��/7'���+,526+,0$�0$&+,1(5<�:25.��+,526+,0$��-3�RQ
����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)'$�0HG:DWFK�,QIXVLRQ�3XPS�&\EHUVHFXULW\
$OHUW
)'$�LVVXHG�D�PHGZDWFK�DOHUW�0D\����������UHJDUGLQJ�VHFXULW\�YXOQHUDELOLWLHV�LQ�+RVSLUD
V�/LIH&DUH
3&$��DQG�3&$��,QIXVLRQ�3XPS�6\VWHPV�$�UHVHDUFKHU�KDV�VKRZQ�WKDW�H[SORLWLQJ�WKH�YXOQHUDELOLHV�FRXOG
DOORZ�DQ�XQDXWKRUL]HG�XVHU�WR�UHPRWHO\�PRGLI\�WKH�GRVDJH�GHOLYHUHG���+RPHODQG�VHFXULW\�ZDV�SUHYLRXVO\
ZRUNLQJ�ZLWK�+RVSLUD�DERXW�WKLV�YXOQHUDELOLW\��7KH�IXOO�0HG:DWFK�QRLFH�LV�DW�WKH�OLQN�SURYLGHG�
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���������6SDFHODEV�8OWUDYLHZ�6/�&RPPDQG�0RGXOHV��&O
,,
&RPSDQ\��6SDFHODEV�+HDOWKFDUH�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
8OWUDYLHZ�6/�&RPPDQG�0RGXOHV��0RGHO�������0��XSJUDGHG�ZLWK�WKH�0DVLPR�6S2��2SWLRQ��3URGXFW
8VDJH��7KH�6SDFHODEV�0XOWL�SDUDPHWHU�0RGXOH�LV�LQWHQGHG�IRU�XVH�ZLWK�WKH�3DWLHQW�&DUH�0DQDJHPHQW
6\VWHP��3&06��WR�DFTXLUH��PRQLWRU��DQG�SURFHVV�YDULRXV�FOLQLFDO�SDUDPHWHUV�IURP�DQ�DGXOW�RU
QHRQDWH�LQIDQW�SRSXODWLRQV�LQ�DQ\�W\SH�RI�FOLQLFDO�HQYLURQPHQW�RWKHU�WKDQ�KRPH�XVH��3K\VLRORJLFDO
SDUDPHWHUV�WKDW�PD\�EH�PRQLWRUHG�LQFOXGH�(&*�ZLWK�DUUK\WKPLD�GHWHFWLRQ��UHVSLUDWLRQ��LQYDVLYH�DQG
QRQLQYDVLYH�EORRG�SUHVVXUH��WHPSHUDWXUH��R[\JHQ�VDWXUDWLRQ��6S����DQG�FDUGLDF�RXWSXW��$FTXLUHG�GDWD
PD\�WKHQ�EH�FRPPXQLFDWHG�WR�DOO�LQIRUPDWLRQ�QHWZRUN�IRU�GLVSOD\��UHFRUGLQJ��HGLWLQJ�DQG�DQDO\VLV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8OWUDYLHZ�6/�&RPPDQG�0RGXOHV�ZKLFK�ZHUH�XSJUDGHG�ZLWK�WKH�0DVLPR�6S2��2SWLRQ��0RGHO�������0
ZDV�DIIHFWHG��&XVWRPHU�UHSRUWHG�WKDW�GXULQJ�WKH�WLPH�WKDW�WKH�PRGXOH�LV�UHVHWWLQJ��a���VHFRQGV��
PRQLWRULQJ�RI�DOO�SDUDPHWHUV�ZLOO�EH�VXVSHQGHG��8SRQ�FRPSOHWLRQ�RI�WKLV�VHTXHQFH��DODUPV�ZLOO�EH�UHVHW
WR�WKHLU�GHIDXOW�YDOXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ
�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�WRWDO�������LQ�WKH�86�DQG����LQWHUQDWLRQDO���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������1LKRQ�.RKGHQ�5HPRWH�1HWZRUN�6WDWLRQ��&O�,,
&RPSDQ\��1LKRQ�.RKGHQ�$PHULFD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5HPRWH�1HWZRUN�6WDWLRQ��&DWDORJ�516�������0RGHO�1R��516����������516����������6RIWZDUH�YHUVLRQ
�������7KH�516������LV�LQWHQGHG�IRU�XVH�E\�PHGLFDO�SURIHVVLRQDOV�WR�SURYLGH�VHFRQGDU\�FDUGLDF�DQG
YLWDO�VLJQV�PRQLWRULQJ�IRU�PXOWLSOH�SDWLHQWV�ZLWKLQ�D�PHGLFDO�IDFLOLW\��7KH�GHYLFH�ZLOO�GLVSOD\�SK\VLRORJLFDO
GDWD�IURP�XS�WR����WHOHPHWU\�UHFHLYHU�WUDQVPLWWHUV�RU�EHGVLGH�PRQLWRUV�DQG�JHQHUDWH�DQ�DODUP�ZKHQ�D
PHDVXUHG�SDUDPHWHU�IDOOV�RXWVLGH�D�SUH�VHW�OLPLW�RU�ZKHQ�OLIH�WKUHDWHQLQJ�DUUK\WKPLDV�DUH�GHWHFWHG�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
1LKRQ�.RKGHQ�$PHULFD��1.$��LV�UHFDOOLQJ�WKH�5HPRWH�1HWZRUN�6WDWLRQ��516�������EHFDXVH�LW�PD\�IDLO
WR�VRXQG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1LKRQ�.RKGHQ�$PHULFD�,QF��,UYLQH��&$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$06&2�&�DQG�$06&2�����6WHDP�6WHULOL]HUV�
&O�,,
&RPSDQ\��6WHULV�&RUSRUDWLRQ�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
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352'8&7�EU!��
$06&2�&�DQG�$06&2�����6WHDP�6WHULOL]HUV��67(5,6�&RUSRUDWLRQ��$06&2�&�6PDOO�6WHULOL]HU�
$06&2�����6PDOO�6WHULOL]HU��$06&2�����0HGLXP�6WHULOL]HU��'HVLJQHG�IRU�VWHULOL]DWLRQ�RI�KHDW�DQG
PRLVWXUH�VWDEOH�PDWHULDOV�XVHG�LQ�KHDOWKFDUH�IDFLOLWLHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
67(5,6�KDV�LGHQWLILHG�WKDW�WKH�FRQWURO�ERDUG�VRIWZDUH�LQ�VHOHFW�$06&2�����DQG�$06&2�&�XQLWV�ZLOO
LQWHUUXSW�DQG�FDQFHO�D�SURFHVVLQJ�F\FOH�VKRXOG�WKH�VHOHFWHG�VWHULOL]HU�VKXWGRZQ�WLPH�FRLQFLGH�ZLWK�D
SURFHVVLQJ�F\FOH��7KLV�PD\�UHVXOW�LQ�D�SURFHGXUH�GHOD\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6WHULV�&RUSRUDWLRQ��0HQWRU��2+��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������'DNR�7HVW�5HTXHVW�'LVWULEXWRU���&O�,,
&RPSDQ\��'DNR�1RUWK�$PHULFD�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7HVW�5HTXHVW�'LVWULEXWRU��75'�����DQG�75'�������D�VRIWZDUH�PRGXOH�XVHG�RQ�WKH�'DNR�2PQLV�6\VWHP�
DQ�DXWRPDWHG�VOLGH�VWDLQHU�IRU�LQ�YLWUR�GLDJQRVWLF�XVH��7KH�75'�LV�LQWHQGHG�WR�GLVWULEXWH�SDWLHQW�FDVH�
DSSURSULDWH�SDUWV�LQIRUPDWLRQ��WUDFN�FKDQJHV��DQG�WUDQVIRUP�WHVW�UHTXHVWV�IURP�/,6�RU�PDQXDO�HQWULHV�WR
FRQQHFWHG�'DNR�V\VWHPV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,I�D�XVHU�UHTXHVWV�VOLGHV�IURP�WKH�/,6�RU�73,'��WKHQ�XSGDWHV�D�UHTXHVW�E\�FKDQJLQJ�WKH�WHVW��WKH�75'
VRIWZDUH�ZLOO�UHMHFW�WKH�XSGDWH��7KH�/,6�DQG�SULQWHG�VOLGH�ODEHO�ZLOO�GLVSOD\�WKH�XSGDWHG�WHVW�ZLWK�WKH
UHTXHVWHG�FKDQJH��EXW�WKH�2PQLV�V\VWHP�ZLOO�H[HFXWH�WKH�LQLWLDO�WHVW��QRW�UHIOHFWLQJ�WKH�FKDQJH��7KH
V\VWHP�ZLOO�QRW�ZDUQ�WKH�XVHU�WKDW�WKH�WHVW�UHTXHVW�ZDV�UHMHFWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'DNR�1RUWK�$PHULFD�,QF��&DUSLQWHULD��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������/XPHQLV�/LJKW�6KHHU�'HVLUH�'LRGH�/DVHU��&O�,,
&RPSDQ\��/XPHQLV�/LPLWHG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
/LJKW�6KHHU�'HVLUH�'LRGH�/DVHU�6\VWHP�ZLWK�;&�+DQGSLHFH�$FFHVVRU\�RSWLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'HYLFH�VRIWZDUH�WUHDWPHQW�SUHVHW�SDUDPHWHUV�IRU�WKH�;&�WUHDWPHQW�KDQGSLHFH�GR�QRW�PDWFK�WKH
2SHUDWRU�0DQXDO��DQG�H[FHHG�UHFRPPHQGHG�VHWWLQJV��2SHUDWRU�0DQXDO�SDUDPHWHUV�DUH�ORZHU�WKDQ
LQGLFDWHG�IRU�VSHFLILF�KDLU�FRORU�DQG�)LW]SDWULFN�VNLQ�W\SH�UHVXOWLQJ�LQ�LQVXIILFLHQW�WUHDWPHQW�HIIHFW��0D\
UHVXOW�LQ�SDWLHQW�EXUQV�DQG�K\SRSLJPHQWDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
/XPHQLV�/LPLWHG����,/��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
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����XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������9,7526�����6RIWZDUH�9HUVLRQ�����	�%HORZ��&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6RIWZDUH�9HUVLRQ�����	�%HORZ�RQ�9,7526�����)6�&KHPLVWU\�6\VWHPV��&DWDORJ�1XPEHU���������
*OREDO�7UDGH�,WHP�1XPEHU�����������������DQG�9,7526�����)6�&KHPLVWU\�6\VWHP�5HIXUELVKHG�
&DWDORJ�1XPEHU����������*OREDO�7UDGH�,WHP�1XPEHU�����������������,9'��,QWHQGHG�IRU�XVH�LQ�WKH�LQ
YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO
LQWHUHVW��XVLQJ�9,7526�&KHPLVWU\�3URGXFWV�0LFUR6OLGHV�DQG�9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS
5HDJHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�$QRPDO\��,W�LV�SRVVLEOH�IRU�WKH�GHYLFH�WR�SURFHVV�VDPSOHV�ZLWK�D�FDUWULGJH�RWKHU�WKDQ�WKH
LQWHQGHG�FDUWULGJH��SRWHQWLDOO\�OHDGLQJ�WR�HUURQHRXV�SDWLHQW�UHVXOWV��,I�WKLV�DQRPDO\�RFFXUUHG�SUHYLRXVO\�
DQ�LQGLFDWLRQ�ZRXOG�EH�D�VHULHV�RI�UHVXOWV�WKDW�ZHUH�VLPLODU�DFURVV�PXOWLSOH�VDPSOHV��L�H���UHVXOWV�FRXOG
EH�EHOLHYDEOH�RU�RXWVLGH�RI�WKH�5HSRUWDEOH�5DQJH�IRU�WKH�LQWHQGHG�DVVD\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
9,7526�����6\VWHP��'RPHVWLF��������)RUHLJQ�������������5HIXUELVKHG��'RPHVWLF������XQLWV��)RUHLJQ��
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&DWDO\V�3UHFLVLRQ�/DVHU�6\VWHP��&O�,,
&RPSDQ\��2SWLPHGLFD�&RUSRUDWLRQ��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
&DWDO\V�3UHFLVLRQ�/DVHU�6\VWHP�&DWDO\V���8���86�SURGXFW��&DWDO\V�����,QWHUQDWLRQDO�SURGXFW��VRIWZDUH
YHUVLRQ���������7KH�2SWL0HGLFD�&DWDO\V�3UHFLVLRQ�/DVHU�6\VWHP�LV�LQGLFDWHG�IRU�XVH�LQ�SDWLHQWV
�XQGHUJRLQJ�FDWDUDFW�VXUJHU\�IRU�UHPRYDO�RI�WKH�FU\VWDOOLQH�OHQV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�RQ�2SWL0HGLFD�&$7$/<6�6\VWHP�YHUVLRQ���������WKDW�PD\�UHVXOW�LQ�LQFRUUHFW
SDUDPHWHUV�SURYLGHG�IRU�FDWDUDFW�LQFLVLRQ�VXUJHRQ�WHPSODWHV�DQG�ERWK�H\HV�KDYH�WKH�VDPH
SDUDPHWHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%2SWLPHGLFD�&RUSRUDWLRQ��6XQQ\YDOH��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6SDFHODEV�3HGLDWULF�)ORZ�6HQVRU�.LW��&O�,,
&RPSDQ\��'HO�0DU�5H\QROGV�0HGLFDO��/WG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
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6SDFHODEV�3HGLDWULF�)ORZ�6HQVRU�.LW��31���������������7KLV�NLW�LV�IRU�6SDFHODEV�+HDOWKFDUH�%OHDVH
��������6HULHV�9HQWLODWRUV��'HVLJQHG�VSHFLILFDOO\�IRU�WKH�PHFKDQLFDO�YHQWLODWLRQ�RI�DGXOW�DQG�SHGLDWULF
SDWLHQWV�XQGHU�JHQHUDO�DQHVWKHVLD�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
5HSRUWV�RI�LQDFFXUDWH�ORZ�IORZ�UHDGLQJV��0RQLWRUHG�LQVSLUDWRU\�WLGDO�YROXPH��97L��DQG�H[SLUDWRU\�WLGDO
YROXPH��9WH��PHDVXUHPHQWV�IURP�WKH�SHGLDWULF�IORZ�VHQVRU�DUH�UHSRUWLQJ�RXW�RI�VSHFLILFDWLRQ�ORZ
FRPSDUHG�WR�WKH�DFWXDO�GHOLYHUHG�YROXPHV�EHLQJ�DGPLQLVWHUHG�WR�WKH�SDWLHQW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
'HO�0DU�5H\QROGV�0HGLFDO��/WG���+HUWIRUG�*%��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�WRWDO������LQ�WKH�86�DQG�����LQWHUQDWLRQDO��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7KHUPHG[�)OXLG�0DQDJHPHQW�6\VWHP�3�����
&O�,,
&RPSDQ\�7KHUPHG[�//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
)OXLG�0DQDJHPHQW�6\VWHP�3������IRU�LUULJDWLRQ�DQG�IOXLG�ZDUPLQJ�LQ�ODSDURVFRSLF�SURFHGXUHV��DQG
GLVWHQWLRQ��IOXLG�ZDUPLQJ��DQG�YROXPH�GHILFLW�PHDVXUHPHQWV�LQ�HQGRVFRSLF�SURFHGXUHV�ZLWKLQ
J\QHFRORJ\��XURORJ\��DQG�RUWKRSHGLF�SURFHGXUHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7R�FRUUHFW�VRIWZDUH�EXJV�WKDW�FRXOG�DIIHFW�WKH�DELOLW\�WR�DFFXUDWHO\�PHDVXUH�IOXLG�GHILFLW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7KHUPHG[�//&��6RORQ��2+�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI���2+��06��0$��:$��0,��1&��1<��:9��/$��7;�DQG�,/���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%D[WHU�0DVWHU�'UXJ�/LEUDU\�6RIWZDUH��&O�,,
&RPSDQ\�%D[WHU�+HDOWKFDUH�&RUS�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
0DVWHU�'UXJ�/LEUDU\�6RIWZDUH�YHUVLRQ������3URGXFW�&RGH������9�����WR�EH�XVHG�ZLWK�6,*0$�6SHFWUXP
,QIXVLRQ�6\VWHP��3XPS��YHUVLRQ������3URGXFW�&RGH������%$;��7KH�6,*0$�6SHFWUXP�,QIXVLRQ�3XPS
ZLWK�0DVWHU�'UXJ�/LEUDU\��0'/��LV�LQWHQGHG�WR�EH�XVHG�IRU�WKH�FRQWUROOHG�DGPLQLVWUDWLRQ�RI�IOXLGV��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
/RDGLQJ�%ROXV�GHIDXOW�GRVH�VHWWLQJV�LQ�WKH�0DVWHU�'UXJ�/LEUDU\�DQG�WKH�YDOXHV�VKRZQ�RQ�WKH�SXPS
GXULQJ�SURJUDPPLQJ�PD\�GLIIHU��0'/�GUXJ�GRVH�WLPH�LQ�VHFRQGV�ZLOO�URXQG�WR�WKH�QHDUHVW�LQWHJHU�LQ
PLQXWHV�RQ�WKH�SXPS�GRVH�VHWXS�VFUHHQ�����VHF�PD\�VKRZ�DV���PLQ�RQ�WKH�SXPS�GLVSOD\���7KH�SXPS
ZLOO�DGPLQLVWHU�GUXJV�DV�FRQILJXUHG��7KH�GLVFUHSDQF\�PD\�FDXVH�WKHUDS\�GHOD\�RU�XQLQWHQGHG�UDWH�RI
GHOLYHU\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%D[WHU�+HDOWKFDUH�&RUS��'HHUILHOG��,/��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���0'/V�S!
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',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$�&KHPLVWU\�;37�6\VWHP��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$�&KHPLVWU\�;37�6\VWHP��6LHPHQV�0DWHULDO�1XPEHU�����������6RIWZDUH�9HUVLRQ��������6LHPHQV
0DWHULDO�1XPEHU�����������,9'��7KH�$'9,$�;37�&KHPLVWU\�6\VWHP�LV�DQ�DXWRPDWHG��FOLQLFDO
FKHPLVWU\�DQDO\]HU�WKDW�UXQV�WHVWV�RQ�VHUXP��SODVPD��XULQH��RU�FHUHEUDO�VSLQDO�IOXLG�LQ�UDQGRP�DFFHVV
DQG�EDWFK�PRGHV�DW�D�WKURXJKSXW�UDWH�RI�ERWK������SKRWRPHWULF�WHVWV�SHU�KRXU�DQG�����HOHFWURO\WH��,6(�
WHVWV�SHU�KRXU�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV�KDV�FRQILUPHG�DQ�LVVXH�ZLWK�$'9,$�&KHPLVWU\�;37�VRIWZDUH�YHUVLRQ
��������7KH�V\VWHP�PD\�FDXVH�VDPSOHV�WR�UHPDLQ�LQ�DQ�,QSURFHVV�VWDWH��7HVW�UHVXOWV�RQ�D�VDPSOH
WKDW�LV�KHOG�,QSURFHVV�ZLOO�QRW�WUDQVPLW�WR�WKH�/,6��0DQXDO�LQWHUYHQWLRQ�LV�QHFHVVDU\�WR�FRPSOHWH�WKH
SURFHVVLQJ�RI�WKH�VDPSOHV�WKDW�DUH�KHOG�,QSURFHVV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF�7DUU\WRZQ��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWHV�RI�$=��&$��DQG�:$��DQG�WKH�FRXQWULHV�RI�*HUPDQ\��,WDO\��6SDLQ��DQG�8.���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$&&8�&+(.�&RQQHFW�'LDEHWHV�0DQDJHPHQW
$SS��&O�,,
&RPSDQ\�5RFKH�'LDEHWHV�&DUH��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$&&8�&+(.�&RQQHFW�'LDEHWHV�0DQDJHPHQW�$SS��,QVWUXFWLRQ�0DQXDO�'HVLJQHG�WR�WUDQVIHU�GDWD�IRU
�GLDEHWHV�PDQDJHPHQW�����5HFDOO�1XPEHU=�����������S!
5($621�EU!
5RFKH�'LDEHWHV�&DUH�KDV�EHFRPH�DZDUH�RI�DQ�LVVXH�ZLWK�WKH�$FFX�&KHN�&RQQHFW�GLDEHWHV
PDQDJHPHQW�DSS�WKDW�FRXOG�SRWHQWLDOO\�OHDG�WR�LQDFFXUDWH�EROXV�DGYLFH�EHLQJ�SURYLGHG�WR�WKH�XVHU��$
WKRURXJK�LQYHVWLJDWLRQ�RI�WKH�VLWXDWLRQ�UHYHDOHG�WKDW�WKLV�LVVXH�PD\�RFFXU�LI�WKH�XVHU�FKDQJHV�WKH�VFUHHQ
RULHQWDWLRQ�RI�WKH�SKRQH�IURP�SRUWUDLW�WR�ODQGVFDSH�RU�YLVH�YHUVD�ZKLOH�ORRNLQJ�DW�WKH�%ROXV�$GYLVRU�RU
&DUERK\GUDWH�(QWU\�VFUHHQV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5RFKH�'LDEHWHV�&DUH��,QF�,QGLDQDSROLV��,1��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
7KH�DSSOLFDWLRQ�KDV�EHHQ�GRZQORDGHG�WRWDO�RI�����WLPHV��,WDO\������6RXWK�$IULFD�����*HUPDQ\������DQG
WKHUH�DUH�����EROXV�DGYLFH�DFWLYDWLRQV��S!
',675,%87,21�EU!
7KHUH�DUH�QR�86�GLVWULEXWRUV�DV�WKH�DIIHFWHG�GHYLFH�LV�QRW�PDUNHWHG�LQ�WKH�86��7KH�DIIHFWHG�GHYLFH�ZDV
GLVWULEXWHG�LQ�*HUPDQ\��,WDO\�DQG�6RXWK�$IULFD��7KH�DSSOLFDWLRQ�KDV�EHHQ�GRZQORDGHG�WRWDO�RI�����WLPHV
�,WDO\������6RXWK�$IULFD�����*HUPDQ\������DQG�WKHUH�DUH�����EROXV�DGYLFH�DFWLYDWLRQV��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������6LHPHQV6\QJR�SOD]PD��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6\QJR�SOD]D��$�3LFWXUH�$UFKLYLQJ�DQG�&RPPXQLFDWLRQ�6\VWHP��3$&6��LQWHQGHG�WR�GLVSOD\��SURFHVV�
UHDG��UHSRUW��FRPPXQLFDWH��GLVWULEXWH��VWRUH�DQG�DUFKLYH�GLJLWDO�PHGLFDO�LPDJHV��,W�VXSSRUWV�WKH
SK\VLFLDQ�LQ�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RVVLEO\�LQFRPSOHWH�DUFKLYHG�VWXGLHV�GXULQJ�SUH�IHWFK��,Q�D�VHUYHU�IDUP�VHWXS��ZKHQ�SUH�IHWFK�UHWULHYH
RSHUDWLRQ�LV�SHUIRUPHG�IRU�SDUWLDOO\�DUFKLYHG�VWXGLHV��WKH�VHULHV�WKDW�KDYH�QRW�\HW�EHHQ�DUFKLYHG��ZLOO
UHPDLQ�XQDUFKLYHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ��0$��:,��)/��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV
&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&RPSXWHG�7RPRJUDSK\�;�UD\�6\VWHPV��%ULOOLDQFH�&7����FKDQQHO�Z�(VVHQFH�WHFKQRORJ\��%ULOOLDQFH�L&7�
%ULOOLDQFH�L&7�63��,QJHQXLW\�&RUH��,QJHQXLW\�&RUH����	�,QJHQXLW\�&7���3KLOLSV�0HGLFDO�6\VWHPV�
�&OHYHODQG��2+��5HFDOO�1XPEHU=�����������S!
5($621�EU!
3KLOLSV�GLVFRYHUHG�WKDW�D�VRIWZDUH�GHIHFW�H[LVWV�LQ�PDUNHWHG�SURGXFW�ZKHUHLQ�WKH�VLJQ�LQGLFDWLRQ�RI�WKH
ORQJLWXGLQDO�SRVLWLRQ�RI�VRPH�W\SHV�RI�VFDQ�LV�LQYHUWHG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���&OHYHODQG��2+�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������%UDLQ/DE�([DF7UDF�YHUVLRQV���[���&O�,,
&RPSDQ\�%UDLQODE�$*�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
([DF7UDF�YHUVLRQV���[�SDWLHQW�SRVLWLRQLQJ�V\VWHPV�DUH�XVHG�WR�SRVLWLRQ�SDWLHQWV�GXULQJ�UDGLRVXUJHU\�RU
UDGLRWKHUDS\�SURFHGXUHV��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�([DF7UDF���[�3DWLHQW�3RVLWLRQLQJ�6\VWHP�PD\�LQFRUUHFWO\�SRVLWLRQ�WKH�SDWLHQW�ZKHQ�XVLQJ�WKH
([DF7UDF�&RQH�%HDP�&7��&%&7��ZLWK�D�7UXH%HDP�VSHFLILF�RSWLRQDO�VXEYROXPH�&%&7���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*��)HOGNLUFKHQ��'(��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���V\VWHPV��86������V\VWHPV��)RUHLJQ��S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�0$*1(720�V\VWHPV��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0$*1(720�V\VWHPV�$HUD�6N\UD�$YDQWR�9HULR�ZLWK�VRIWZDUH�V\QJR�05�'��$���LQGLFDWHG�IRU�XVH�DV
PDJQHWLF�UHVRQDQFH�GLDJQRVWLF�GHYLFHV��05''��WKDW�SURGXFH�WUDQVYHUVH��VDJLWWDO��FRURQDO�DQG�REOLTXH
FURVV�VHFWLRQDO�LPDJHV��VSHFWURVFRSLF�LPDJHV�DQG�RU�VSHFWUD��DQG�WKDW�GLVSOD\�WKH�LQWHUQDO�VWUXFWXUH
DQG�RU�IXQFWLRQ�RI�WKH�KHDG��ERG\��RU�H[WUHPLWLHV��2WKHU�SK\VLFDO�SDUDPHWHUV�GHULYHG�IURP�WKH�LPDJHV
DQG�RU�VSHFWUD�PD\�DOVR�EH�SURGXFHG��'HSHQGLQJ�RQ�WKH�UHJLRQ�RI�LQWHUHVW��FRQWUDVW�DJHQWV�PD\�EH
XVHG��7KHVH�LPDJHV�DQG�RU�VSHFWUD�DQG�WKH�SK\VLFDO�SDUDPHWHUV�GHULYHG�IURP�WKH�LPDJHV�DQG�RU
VSHFWUD��ZKHQ�LQWHUSUHWHG�E\�D�WUDLQHG�SK\VLFLDQ��\LHOG�LQIRUPDWLRQ�WKDW�PD\�DVVLVW�LQ�GLDJQRVLV��7KH
0$*1(720�V\VWHPV�PD\�DOVR�EH�XVHG�IRU�LPDJLQJ�GXULQJ�LQWHUYHQWLRQDO�SURFHGXUHV�ZKHQ�SHUIRUPHG
ZLWK�05�FRPSDWLEOH�GHYLFHV�VXFK�DV�LQ�URRP�GLVSOD\�DQG�05�VDIH�ELRSV\�QHHGOHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�JUDGLHQW�RXWSXW�VXSHUYLVLRQ�ZDV�SHUPDQHQWO\�WXUQHG�RII�RQ�WKH�0$*1(720�V\VWHP��PHDQLQJ�WKDW
JUDGLHQW�RXWSXWV�FRXOG�H[FHHG�,(&�����������OLPLWV�DQG�SHULSKHUDO�QHUYH�VWLPXODWLRQ�FRXOG�RFFXU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�+HDOWKFDUH��6,*1$�6\VWHPV���&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
*(�+HDOWKFDUH��6,*1$����7�7:,163(('��6,*1$�,1),1,7<�05,6<67(0��6,*1$����7�,1),1,7<
:,7+�(;&,7(��6,*1$����7�:,7+�(;&,7(��6,*1$�(;&,7(����7��6,*1$�(;&,7(����7��*(����7�$1'
���7�6,*1$�+';�05�6<67(0��'LVFRYHU\�05�������7��'LVFRYHU\�05�������7��'LVFRYHU\�05���Z
���7��2SWLPD�05���Z����7��6,*1$�&RQWRXU��%ULYR�05�����2SWLPD�05�����*(����7�6,*1$�+'(�05
6<67(0��6LJQD�2SHQVSHHG����7�05�6<67(0��9HFWUD��6,*1$�����7�29$7,21�:,7+�(;&,7(�
�6,*1$����7�352),/(�:LWK�(;&,7(�05,�6\VWHPV���5HFDOO�1XPEHU=�����������S!
5($621�EU!
*(�+HDOWKFDUH�KDV�EHFRPH�DZDUH�RI�D�SRWHQWLDO�VDIHW\�LVVXH�LQYROYLQJ�05,�V\VWHPV�GXH�WR�VRIWZDUH
YHUVLRQV�QRW�EHLQJ�PDLQWDLQHG�SURSHUO\�DW�VRPH�VLWHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������������86��������286���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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���������5D\6WDWLRQ�5DGLDWLRQ�7UHDWPHQW�3ODQ�6\VWHP
&O�,,
&RPSDQ\�5$<6($5&+�/$%25$725,(6�$%�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
5D\6WDWLRQ�5DGLDWLRQ�7KHUDS\�7UHDWPHQW�3ODQQLQJ�6\VWHP�����5D\6WDWLRQ������5D\6WDWLRQ�����
5D\6WDWLRQ�����DQG�5D\6WDWLRQ������)RU�5D\6WDWLRQ������WKH�LVVXH�DSSOLHV�DOVR�WR�PDFKLQHV�ZLWK�IL[HG
MDZV��UHJDUGOHVV�RI�0/&�MDZ�SRVLWLRQ��5D\6WDWLRQ�LV�D�VRIWZDUH�V\VWHP�GHVLJQHG�IRU�WUHDWPHQW�SODQQLQJ
DQG�DQDO\VLV�RI�UDGLDWLRQ�WKHUDS\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
5D\6HDUFK�/DERUDWRULHV�$%�EHFDPH�DZDUH�RI�DQ�LVVXH�IRXQG�ZLWK�SKRWRQ�GRVH�FDOFXODWLRQ�IRU�'0/&
�'\QDPLF�0/&��SODQV�IRU�PDFKLQHV�ZKHUH�WKH�0/&�LV�SRVLWLRQHG�DERYH�WKH�MDZV��H�J��VRPH�(OHNWD
OLQDFV��7KH�PDJQLWXGH�RI�WKH�HUURU�GHSHQGV�RQ�WKH�EHDP�PRGHO�RXWSXW�IDFWRU�FRUUHFWLRQV�DQG�RQ�WKH
LQGLYLGXDO�'0/&�SODQ�FKDUDFWHULVWLFV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5$<6($5&+�/$%25$725,(6�$%��6WRFNKROP��6(�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������$ODULV�3&�XQLWV�LQIXVLRQ�SXPSV��&O�,,
&RPSDQ\�&DUH)XVLRQ������,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$ODULV�3&�XQLWV��0RGHO�1R��������,QIXVLRQ�SXPS�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&DUH)XVLRQ�LV�UHFDOOLQJ�WKH�$ODULV�3&�XQLW�EHFDXVH�RI�DQ�HUURU�FRGH��7KH�HUURU�FRGH�PD\�RFFXU�XSRQ
SRZHU�RQ�GXULQJ�WKH��3RZHU�2Q�6HOI�7HVW��GXH�WR�D�NH\SDG�LVVXH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUH)XVLRQ������,QF���6DQ�'LHJR��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�������XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3DVVSRUW�9�0RQLWRU��&O�,,
&RPSDQ\�0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�+DQG�KHOG�%DUFRGH�6FDQQHU��&DWDORJ�1XPEHU����������IRU�XVH�ZLWK�WKH�IROORZLQJ�3DVVSRUW�9
0RQLWRU��0XOWLSDUDPHWHU�3DWLHQW�0RQLWRU�ZLWK�$UUK\WKPLD�'HWHFWLRQ�DQG�$ODUPV��,QWHQGHG�IRU�LQWUD
KRVSLWDO�XVH�XQGHU�WKH�GLUHFW�VXSHUYLVLRQ�RI�D�OLFHQVHG�KHDOWKFDUH�SUDFWLWLRQHU��5HFDOO�1XPEHU
=�����������S!
5($621�EU!
$Q�LVVXH�KDV�EHHQ�LGHQWLILHG�ZLWK�3DVVSRUW�9�0RQLWRUV�LQYDVLYH�EORRG�SUHVVXUH�IXQFWLRQ��,%3��ZKLFK�PD\
SURYLGH�DQ�LQFRUUHFW�,%3�PHDVXUHPHQW�S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0LQGUD\�'6�86$��,QF��GED�0LQGUD\�1RUWK�$PHULFD��0DKZDK��1-�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG
UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6W��-XGH�7DFWL6\V�4XDUW]�3DFN��&O�,,
&RPSDQ\�6W�-XGH�0HGLFDO��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7DFWL6\V�4XDUW]�3DFN��31����������)RU�SHUFXWDQHRXV�FDWKHWHU�UDGLRIUHTXHQF\��5)��DEODWLRQ�RI�DWULDO
FDUGLDF�DUUK\WKPLDV�WKDW�DOORZV�YLVXDOL]DWLRQ�RI�WKH�FRQWDFW�IRUFH�EHWZHHQ�7DFWL&DWK�TXDUW]�FDWKHWHU�WLS
DQG�WKH�KHDUW�ZDOO��3URGXFW�8VDJH��7KLV�GHYLFH�LV�LQGLFDWHG�IRU�XVH�LQ�FDUGLDF�HOHFWURSK\VLRORJLFDO
PDSSLQJ�DQG�IRU�WKH�WUHDWPHQW�RI�GUXJ�UHIUDFWRU\�UHFXUUHQW�V\PSWRPDWLF�SDUR[\VPDO�DWULDO�ILEULOODWLRQ�
ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�FRPSDWLEOH�UDGLRIUHTXHQF\�JHQHUDWRU�DQG�WKUHH�GLPHQVLRQDO�PDSSLQJ
V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�FRQILJXUDWLRQ�XSGDWH�QHHGV�WR�EH�GRQH�RQ�7DFWL6\V�WR�DSSURSULDWHO\�UHFRJQL]H�DOO�7DFWL&DWK
FDWKHWHUV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6W�-XGH�0HGLFDO��6DLQW�3DXO��01�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�/$17,6�2QFRORJ\�,QIRUPDWLRQ
6\VWHP��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6LHPHQV�/$17,6�2QFRORJ\�,QIRUPDWLRQ�6\VWHP�6HUYHUV��DOORZV�WKH�UDGLDWLRQ�WKHUDSLVW�WR�GHOLYHU
WUHDWPHQW�WR�SDWLHQW�XVLQJ�WKH�0(9$7521�DQG�DOO�DYDLODEOH�DFFHVVRULHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KHUH�LV�D�SRWHQWLDO�VDIHW\�ULVN�ZKHQ�XVLQJ�/$17,6�VHUYHU�VRIWZDUH�ZLWK�RSHUDWLQJ�V\VWHPV�ZLWK�ZKLFK�LW
KDV�QRW�EHHQ�YDOLGDWHG�RU�UHOHDVHG�ZKLFK�FDQ�OHDG�WR�DQ�LQFRUUHFW�WUHDWPHQW�WR�WKH�SDWLHQW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������6,(0(16�$57,67(�09�6\VWHP��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$57,67(�09�6\VWHP��/LQHDU�$FFHOHUDWRU��/,1$&��ZLWK�6\V9&��$�VRIWZDUH��7KH�LQWHQGHG�XVH�RI�WKH
$57,67(�09�6\VWHP�OLQHDU�DFFHOHUDWRU�V\VWHP�LV�WR�GHOLYHU�[�UD\�UDGLDWLRQ�IRU�WKHUDSHXWLF�WUHDWPHQW�RI
�FDQFHU��5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KHUH�PD\�EH�DQ�H[LVWLQJ�GDUN�FXUUHQW�SKHQRPHQRQ�RQ�$57,67(�/,1$&�LQ�FRPELQDWLRQ�ZLWK�,057�RU
P$5&�WUHDWPHQWV�XVLQJ�XQIODW�EHDPV��6RIWZDUH�LVVXH���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�WKH�VWDWHV�RI�87��:,��DQG�1<���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�+DQG�KHOG�%DUFRGH�6FDQQHU��&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�+DQG�KHOG�%DUFRGH�6FDQQHU��&DWDORJ�1XPEHU����������IRU�XVH�ZLWK�WKH�IROORZLQJ�9,7526
6\VWHPV��9,7526�����)6�&KHPLVWU\�6\VWHP��9,7526������,PPXQRGLDJQRVWLFV�6\VWHP��9,7526�����
&KHPLVWU\�6\VWHP��9,7526������,QWHJUDWHG�6\VWHP��7KLV�SURGXFW�LV�DQ�DFFHVVRU\�IRU�XVH�ZLWK�9,7526
$QDO\]HU�6\VWHPV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
Q�FRPELQDWLRQ�ZLWK�WKH�%DWFK�3URJUDPPLQJ�RSWLRQ��RQO\��IRU�SURJUDPPLQJ�VDPSOHV��WKH�KDQG�KHOG
EDUFRGH�VFDQQHU�XQH[SHFWHGO\�VNLSV�VDPSOH�FXS�SRVLWLRQV�ZLWKLQ�D�VDPSOH�WUD\��7KLV�LVVXH�RQO\�RFFXUV
ZKHQ�XVLQJ�WKH�%DWFK�3URJUDPPLQJ�RSWLRQ��DOO�RWKHU�VDPSOH�SURJUDPPLQJ�RSWLRQV�IXQFWLRQ�DV
LQWHQGHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
'RPHVWLF�����XQLWV��)RUHLJQ�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�WKH�FRXQWULHV�RI�&DQDGD��$XVWUDOLD�DQG�(QJODQG���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������-XQR�')5�[�UD\�V\VWHP�&O�,,
&RPSDQ\��9LOOD�5DGLRORJ\�6\VWHPV�//&���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
-XQR�')5�[�UD\�V\VWHP
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,W�KDV�EHHQ�GLVFRYHUHG�WKDW�WKH�V\VWHP���GRHV�QRW�SURYLGH�WKH�DSSURSULDWH�DXGLEOH�VLJQDO��SHUPDQHQW
DFWLYDWLRQ��DQG�PDQXDO�RYHUULGH��DOWKRXJK�WKH�V\VWHP�LV�LQ�KLJK�OHYHO�FRQWURO�IXQFWLRQDOLW\�S!
5(&$//,1*�),50�0$18)$&785(5�EU!
9LOOD�5DGLRORJ\�6\VWHPV�//&��2[IRUG��&7��������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6,(0(16�620$720�)RUFH��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6,(0(16�620$720�)RUFH�ZLWK�VRIWZDUH�YHUVLRQ�9$��$�DQG��RU�9$��$B)3��DQG�RU�9$��$B63��
3URGXFW�8VDJH��7KH�LQWHQGHG�XVH�RI�FRPSXWHG�WRPRJUDSK\�LV�WR�SURGXFH�FURVV�VHFWLRQDO�LPDJHV�RI�WKH
ERG\�E\�FRPSXWHU�UHFRQVWUXFWLRQ�RI�[�UD\�WUDQVPLVVLRQ�GDWD�IURP�HLWKHU�WKH�VDPH�D[LDO�SODQH�WDNHQ�DW
�GLIIHUHQW�DQJHOV�RU�VSLUDO�SODQHV�WDNHQ�DW�GLIIHUHQW�DQJOHV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RVVLELOLW\�RI�LPDJH�DUWLIDFWV�GXULQJ�GDWD�DFTXLVLWLRQ�ZKHQ�XVLQJ�$GDSWLYH�&DUGLR�6HTXHQFH��7XUER
)ODVK��DQG�+HDG�PRGHV��7KH�XSGDWH�LPSURYHV�V\VWHP�VWDUW�XS�EHKDYLRU�DQG�UHVXPLQJ��(&*�KDQGOLQJ
ZLWK�YLVXDO�IHHGEDFN�RI�FRUUHFW�SODFHPHQW�RI�(&*�OHDGV�DQG�FRQWDFW�TXDOLW\��DQG�RWKHU�VDIHW\�UHODWHG
LVVXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������0HGWURQLF�&DUH/LQN�3UR�007������&O�,,,
&RPSDQ\��0HGWURQLF�0LQL0HG�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,,��S!
352'8&7�EU!��
&DUH/LQN�3UR�0HGWURQLF�&DUH/LQN�3UR�007������LV�D�SHUVRQDO�FRPSXWHU�VRIWZDUH�DSSOLFDWLRQ�GHVLJQHG
WR�HQKDQFH�+HDOWK�&DUH�3URYLGHU�PDQDJHPHQW�RI�GLDEHWLF�SDWLHQWV�XVLQJ�0HGWURQLF�LQVXOLQ�SXPSV�DQG
EORRG�JOXFRVH�PHWHUV��007������LV�LQWHQGHG�IRU�XVH�E\�+HDOWK�&DUH�3URYLGHUV�3K\VLFLDQV�DV�D�WKHUDS\
PDQDJHPHQW�DFFHVVRU\�WR����UHDG�DQG�VWRUH�KLVWRU\�DQG�VHWWLQJV�GDWD�VXSSRUWHG�LQVXOLQ�SXPS�PRGHOV
DQG�VXSSRUWHG�EORRG�JOXFRVH�PHWHUV���UHDG�DQG�UHSRUW�XVHU�SURJUDPPDEOH�VHWWLQJV�RQ�VXSSRUWHG�SXPS
PRGHOV���UHDG�GHYLFH�GDWD�IURP�WKH�&DUH/LQN�2QOLQH�V\VWHP���ZULWH�QHZ�GHYLFH�GDWD�WR�WKH�&DUH/LQN
V\VWHP���JHQHUDWH�UHSRUWV�IURP�WKH�SDWLHQW�UHFRUGV�IRU�XVH�LQ�PDQDJLQJ�WKH�SDWLHQW
V�WKHUDS\��&DUH/LQN
&OLQLFDO�0HGWURQLF�&DUH/LQN�007������LV�D�QHWZRUN�EDVHG�VRIWZDUH�V\VWHP�UHVLGLQJ�RQ�D�FRPSXWHU
VHUYHU�SODWIRUP�FRQQHFWHG�WR�WKH�,QWHUQHW��7KH�V\VWHP�LV�GHVLJQHG�WR�XSORDG�SDWLHQW�GDWD�IURP�0HGWURQLF
0LQL0HG�LQVXOLQ�SXPSV�DQG�VXSSRUWHG�WKLUG�SDUW\�EORRG�JOXFRVH�PHWHUV�WR�WKH�007������FHQWUDO
GDWDEDVH�YLD�D�FOLHQW�3&��3HUVRQDO�&RPSXWHU���ZKLFK�FRQQHFWV�WR�VXSSRUWHG�GHYLFHV��7KH�GDWD
FRQWDLQHG�LQ�007������LV�DFFHVVLEOH�WR�XVHUV�XVLQJ�D�VWDQGDUG�EURZVHU��L�H��0LFURVRIW�,QWHUQHW
([SORUHU��RQ�D�3&�WKDW�LV�FRQQHFWHG�WR�WKH�,QWHUQHW��7KH�XVHU�PD\�YLHZ�DQG�SULQW�YDULRXV�UHSRUWV
JHQHUDWHG�IURP�WKH�GHYLFH�GDWD�XSORDGHG�WR�007�������SOXV�DGGLWLRQDO�LQIRUPDWLRQ�SURYLGHG�E\�WKH
XVHU��7KH�SURGXFW�GRHV�QRW�SURYLGH�DQ\�PHGLFDO�DGYLFH�WR�SDWLHQWV�RU�SK\VLFLDQV��7KLV�LV�FXUUHQWO\�RQO\
LQWHQGHG�WR�EH�XVHG�LQ�&OLQLFDO�7ULDOV��%RWK�SURGXFWV�DUH�&'�520V�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ILUP�LV�LQIRUPLQJ�FXVWRPHUV�RI�D�VRIWZDUH�HUURU�WKDW�PLJKW�UHVXOW�LQ�DQ�LQDFFXUDWH�GLVSOD\�RI�WKH
7HPS�%DVDO�WLPH�DQG�GXUDWLRQ�LQ�&DUH/LQN�&OLQLFDO�UHSRUWV�ZLWK�GDWD�XSORDGHG�IURP�WKH�0LQL0HG����*
RU����*�LQVXOLQ�SXPS��S!
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5(&$//,1*�),50�0$18)$&785(5�EU!
0HGWURQLF�0LQL0HG�,QF��1RUWKULGJH��&$��������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��&DUH/LQN�3UR�����&'�520V�S!
',675,%87,21�EU!
:RUOGZLGH�'LVWULEXWLRQ�WR�-DSDQ�RQO\��&DUH/LQN�&OLQLFDO�LV�IRU�FOLQLFDO�WULDOV�RQO\��86�DQG�,QWHUQDWLRQDO�
�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������,NDULD��,12PD[�'6,5��&O�,,
&RPSDQ\�,12�7KHUDSHXWLFV��GED�,NDULD���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
,NDULD��,12PD[�'6,5��'HOLYHU\�6\VWHP���0RGHO��������1LWULF�R[LGH�GHOLYHU\�V\VWHP�IRU�XVH�ZLWK
�YHQWLODWRUV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�GHOLYHU\�IDLOXUH�DODUP�FRQGLWLRQ��,12PD[�'6,5�ZLWK�VRIWZDUH�YHUVLRQ�������DQG�D�FHUWDLQ�YDULDQW
RI�WKH�PRQLWRU�GLVSOD\�PD\�WULJJHU�D�GHOLYHU\�IDLOXUH�DODUP�ZKHQ�WKH�GLVSOD\�EULJKWQHVV�LV�VHW�WR�LWV�ORZHVW
OHYHO��,I�WKLV�FRQGLWLRQ�RFFXUV��WKHUDS\�ZLOO�EH�LQWHUUXSWHG���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,12�7KHUDSHXWLFV��GED�,NDULD���0DGLVRQ��:,�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV��S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KLOLSV�$OOXUD�;SHU�;�5D\�$QJLRJUDSKLF�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KLOLSV�0HGLFDO�6\VWHP�$OOXUD�;SHU�;�5D\�$QJLRJUDSKLF
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
,Q�FHUWDLQ�FLUFXPVWDQFHV��D�VRIWZDUH�HUURU�FDQ�OHDG�WR�D�VLWXDWLRQ�ZKHUH�WKH�ILYH�PLQXWH�IOXRURVFRS\
DXGLEOH�VLJQDO�GRHV�QRW�VRXQG��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF���$QGRYHU��0$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
:RUOGZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������+RVSLUD�3OXP�$��3OXP�$���,QIXVLRQ�6\VWHPV
&ODVV�,
&RPSDQ\�+RVSLUD�,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O��S!
352'8&7�EU!��
3OXP�$��LQIXVLRQ�SXPSV�DQG�3OXP�$���LQIXVLRQ�SXPSV�S!
5($621�EU!
KH�3OXP�$��DQG�$���LQIXVLRQ�SXPSV�KDYH�DQ�DODUP�WKDW�VKRXOG�VRXQG�ZKHQ�D�WKHUDS\�LV�LQWHUUXSWHG�
6RPH�RI�WKH�DODUPV�PD\�IDLO�WR�VRXQG�LQ�VLWXDWLRQV�WKDW�VKRXOG�WULJJHU�LW��,W�LV�SRVVLEOH�IRU�D�ORQJ�GHOD\
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EHIRUH�D�KHDOWK�FDUH�SURIHVVLRQDO�EHFRPHV�DZDUH�RI�WKH�QHHG�WR�UHVWRUH�WKHUDS\���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
+RVSLUD�,QF���/DNH�)RUHVW��,OOLQRLV�RQ�������������S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������&203$66�6:��&O�,,
&RPSDQ\�,ED�'RVLPHWU\�*PEK��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
&203$66�6:�9HUVLRQ������&DWDORJ�1XPEHU�&6��������PHGLFDO�OLQHDU�DFFHOHUDWRU��UDGLRORJLFDO��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
(UURU�LQ�WKH�VRIWZDUH��'XULQJ�LQWHUQDO�WHVWV�RI�WKH�FXUUHQW�GHYHORSPHQW�YHUVLRQ�RI�WKH�&RPSDVV�6:�LW
ZDV�IRXQG�WKDW�GRVH�UHFRQVWUXFWLRQ�IRU�'0/&�SODQV�ZKHQ�WKH�MDZV�PRYH�RU�POF�OHDYHV�UHYHUVH�GXULQJ
EHDP�RQ�ZLOO�QRW�EH�VFDOHG�FRUUHFWO\�IRU�DOO�FRQWURO�SRLQWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,ED�'RVLPHWU\�*PEK��6FKZDU]HQEUXFN��'(�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
(UURU�LQ�WKH�VRIWZDUH��'XULQJ�LQWHUQDO�WHVWV�RI�WKH�FXUUHQW�GHYHORSPHQW�YHUVLRQ�RI�WKH�&RPSDVV�6:�LW
ZDV�IRXQG�WKDW�GRVH�UHFRQVWUXFWLRQ�IRU�'0/&�SODQV�ZKHQ�WKH�MDZV�PRYH�RU�POF�OHDYHV�UHYHUVH�GXULQJ
EHDP�RQ�ZLOO�QRW�EH�VFDOHG�FRUUHFWO\�IRU�DOO�FRQWURO�SRLQWV��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6SDFHODEV�+HDOWKFDUH�TXEH�&RPSDFW�0RQLWRU�
&O�,,
&RPSDQ\�6SDFHODEV�+HDOWKFDUH�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6SDFHODEV�+HDOWKFDUH�TXEH�&RPSDFW�0RQLWRU��0RGHO��������7KH�6SDFHODEV�+HDOWKFDUH�TXEH�&RPSDFW
0RQLWRU����������IXQFWLRQLQJ�DV�HLWKHU�EHGVLGH�RU�FHQWUDO�PRQLWRUV��SDVVLYHO\�GLVSOD\V�GDWD�JHQHUDWHG�E\
6SDFHODEV�+HDOWKFDUH�SDUDPHWHU�PRGXOHV��)OH[SRUWV�LQWHUIDFHV��DQG�RWKHU�6'/&�EDVHG�SURGXFWV�LQ�WKH
IRUP�RI�ZDYHIRUP�DQG�QXPHULF�GLVSOD\V��WUHQGV�DQG�DODUPV��.H\�PRQLWRUHG�SDUDPHWHUV�DYDLODEOH�RQ�WKH
0RGHO�������ZKHQ�HPSOR\LQJ�WKH�6SDFHODEV�&RPPDQG�0RGXOH��FRQVLVW�RI�(&*��UHVSLUDWLRQ��LQYDVLYH
DQG�QRQLQYDVLYH�EORRG�SUHVVXUH��6S����WHPSHUDWXUH�DQG�FDUGLDF�RXWSXW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6SDFHODEV�+HDOWKFDUH�TXEH�%HGVLGH�0RQLWRUV��0RGHO��������DUH�UHFDOOHG�EHFDXVH�WKH�ILUP�KDV
UHFHLYHG�PXOWLSOH�UHSRUWV�RI�TXEH�PRQLWRUV�IDLOLQJ�WR�ERRW�XS�RU�UHWXUQLQJ�WR�IDFWRU\�GHIDXOW�FRQILJXUDWLRQ
VHWWLQJV�IROORZLQJ�SRZHU�RQ�RU�UHVHW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
WWRWDO������XQLWV�������XQLWV�LQ�86�DQG�����XQLWV�RXWVLGH�86��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



6RIWZDUH&35�6RIWZDUH�5HFDOOV���$OO�������������3DJH����

���������6SDFHODEV�+HDOWKFDUH�;35(==21�%HGVLGH
0RQLWR�&O�,,
&RPSDQ\�6SDFHODEV�+HDOWKFDUH�,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
6SDFHODEV�+HDOWKFDUH�;35(==21�%HGVLGH�0RQLWRU��0RGHO��������7KH�6SDFHODEV�+HDOWKFDUH
;35(==21�%HGVLGH�0RQLWRU�SDVVLYHO\�GLVSOD\V�GDWD�JHQHUDWHG�E\�6SDFHODEV�SDUDPHWHU�PRGXOHV�
)OH[SRUW�LQWHUIDFHV��DQG�RWKHU�6SDFHODEV�6'/*�EDVHG�SURGXFWV�DV�ZDYHIRUP�DQG�QXPHULF�GLVSOD\V�
WUHQGV�DQG�DODUPV��.H\�PRQLWRUHG�SDUDPHWHUV�DYDLODEOH�RQ�WKH�PRGHO��������ZKHQ�HPSOR\LQJ�WKH
6SDFHODEV�&RPPDQG�0RGXOH�FRQVLVW�RI�(**��UHVSLUDWLRQ��LQYDVLYH�DQG�QRQLQYDVLYH�EORRG�SUHVVXUH�
6S����WHPSHUDWXUH�DQG�FDUGLDF�RXWSXW�
�5HFDOO�1XPEHU��=�����������S!
5($621�EU!
6SDFHODEV�+HDOWKFDUH�;35(==21�%HGVLGH�0RQLWRUV��0RGHO��������DUH�UHFDOOHG�EHFDXVH�WKH�ILUP�KDV
UHFHLYHG�PXOWLSOH�UHSRUWV�RI�;35(==21�PRQLWRUV�IDLOLQJ�WR�ERRW�XS�RU�UHWXUQLQJ�WR�IDFWRU\�GHIDXOW
FRQILJXUDWLRQ�VHWWLQJV�IROORZLQJ�SRZHU�RQ�RU�UHVHW���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6SDFHODEV�+HDOWKFDUH�,QF���6QRTXDOPLH��:$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
WRWDO������XQLWV������XQLWV�LQ�WKH�86�DQG�����RXWVLGH�86��S!
',675,%87,21�EU!
:RUOGZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������7KH�&HQWULFLW\�3$&6�:RUNVWDWLRQ�&O�,,
&RPSDQ\��*(�+HDOWKFDUH�,W���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�&HQWULFLW\�3$&6�:RUNVWDWLRQ�LV�LQWHQGHG�IRU�XVH�DV�D�SULPDU\�GLDJQRVWLF�DQG�DQDO\VLV�WRRO�IRU
GLDJQRVWLF�LPDJHV�E\�WUDLQHG�KHDOWKFDUH�SURIHVVLRQDOV��LQFOXGLQJ�UDGLRORJLVWV��SK\VLFLDQV��WHFKQRORJLVWV�
FOLQLFLDQV�DQG�QXUVHV��,W�LV�DOVR�LQWHQGHG�IRU�XVH�DV�D�FOLQLFDO�UHYLHZ�ZRUNVWDWLRQ�WKURXJKRXW�WKH
KHDOWKFDUH�IDFLOLW\��7KH�ZRUNVWDWLRQ�LQWHUIDFH�SURYLGHV�WKH�XVHU�ZLWK�D�PHDQV�WR�GLVSOD\��PDQLSXODWH�
DUFKLYH��SULQW�DQG�H[SRUW�LPDJHV�ZKHQ�FRQQHFWHG�ZLWK�WKH�&HQWULFLW\�3$&6�LQIUDVWUXFWXUH��5HFDOO
�1XPEHU=�����������S!
5($621�EU!
8VLQJ�0HUJH�([DP�LQ�VLQJOH�6WXG\�0RGH�PD\�UHVXOW�LQ�0LVVLQJ�6WXG\�5HFRUG��&DQQRW�'LVSOD\�([DP�
6HQG�([DP��HWF���([DP�PHUJH�LQ�6LQJOH�6WXG\�0RGH�PD\�IDLO�RQ��6XETXHU\�UHWXUQHG�PRUH�WKDQ�RQH
YDOXH���([DP�PHUJH�LQ�6LQJOH�6WXG\�0RGH�PD\�IDLO�DQG�OHDYH�RQH�H[DP�OLQNHG�WR�WZR�RU�PRUH
VWXGLHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH�,W��%DUULQJWRQ��,/�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����V\VWHPV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�%HUPXGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$OLYH�(&*�$SS��������&O�,,
&RPSDQ\�$OLYHFRU�6)2��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
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$OLYH�(&*�$SS���������D�PHGLFDO�GHYLFH�DSSOLFDWLRQ�IRU�WKH�$SSOH�L26�RSHUDWLQJ�V\VWHP��LQWHQGHG�WR�EH
XVHG�ZLWK�WKH�$OLYH&RU�+HDUW�0RQLWRU��7KH�$OLYH&RU�+HDUW�0RQLWRU�LV�LQWHQGHG�WR�UHFRUG��VWRUH�DQG
WUDQVIHU�VLQJOH�FKDQQHO�HOHFWURFDUGLRJUDP��(&*��UK\WKPV��7KH�$OLYH&RU�+HDUW�0RQLWRU�DOVR�GLVSOD\V
(&*�UK\WKPV�DQG�GHWHFWV�WKH�SUHVHQFH�RI�DWULDO�ILEULOODWLRQ�DQG�QRUPDO�VLQXV�UK\WKP��ZKHQ�SUHVFULEHG�RU
XVHG�XQGHU�WKH�FDUH�RI�D�SK\VLFLDQ��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$OLYH�(&*�$SS�YHUVLRQ��������LQWHQGHG�WR�EH�XVHG�ZLWK�WKH�$OLYH&RU�+HDUW�0RQLWRU��FUDVKHG�XSRQ�XVH�RI
WKH�DSSOLFDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$OLYHFRU�6)2��6DQ�)UDQFLVFR��&$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�KDV�EHHQ�WHUPLQDWHG��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����DFWLYH�XVHUV�ZLWK�$OLYH�(&*�DSS�IRU�L26���S!
',675,%87,21�EU!
'RZQORDGHG�E\�$SSOH�XVHUV���ORFDWLRQV�QRW�VKDUHG�E\�$SSOH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$UWLV�2QH��&O�,,
&RPSDQ\��6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$UWLV�2QH��7KH�$UWLV�2QH�LV�DQ�DQJLRJUDSK\�V\VWHP�GHYHORSHG�IRU�GLDJQRVWLF�LQWHUYHQWLRQDO�SURFHGXUHV
LQFOXGLQJ��EXW�QRW�OLPLWHG�WR�SHGLDWULF�DQG�REHVH�SDWLHQWV��3URFHGXUHV�WKDW�FDQ�EH�SHUIRUPHG�ZLWK�WKH
$UWLV�2QH�LQFOXGH�FDUGLDF�DQJLRJUDSK\��QHXUR�DQJLRJUDSK\��JHQHUDO�DQJLRJUDSK\��URWDWLRQDO
DQJLRJUDSK\��PXOWLSXUSRVH�DQJLRJUDSK\�DQG�ZKROH�ERG\�UDGLRJUDSKLF�IOXRURVFRSLF�SURFHGXUHV�DV�ZHOO
DV�SURFHGXUHV�QH[W�WR�WKH�WDEOH�IRU�SDWLHQW�H[WUHPLWLHV��$GGLWLRQDOO\��DQJLRJUDSKLF�SURFHGXUHV�FDQ�EH
SHUIRUPHG�LQ�WKH�RSHUDWLQJ�URRP��LPDJH�JXLGHG�VXUJHU\�E\�[�UD\��E\�LPDJH�IXVLRQ��DQG�E\�QDYLJDWLRQ
V\VWHPV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�SRVVLELOLW\�H[LVWV�WKDW�WKH�PRQLWRU�PD\�IDLO�DQG�UHTXLUHV�D�SRZHU�FLUFOH��VKXWGRZQ�DQG�WKHQ�SRZHU
RQ��WR�UHVXPH�RSHUDWLRQ��7KH�SUREOHP�LV�QRW�V\VWHPDWLF��EXW�VSRUDGLF�RQ�VLQJOH�XQLWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0ODYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
6WDWH�RI�0,�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������%RG\*XDUG�����SXPS��&O�,,
&RPSDQ\�&0(�$PHULFD��//&��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
%RG\*XDUG�����SXPS��PRGHOV��������3;6,���������3;6���������3;6���������3;6���������;6$
DQG��������;6$3
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&0(�$PHULFD�LV�UHFDOOLQJ�WKH�%RG\*XDUG�DQG�%RG\*XDUG�����,QIXVLRQ�SXPSV�GXH�WR�WKH�SRWHQWLDO�IRU
DQ�RYHU�GHOLYHU\��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&0(�$PHULFD��//&��*ROGHQ��&2�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
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92/80(�2)�352'8&7�,1�&200(5&(�EU!
������S!
',675,%87,21�EU!
1DWLRQZLGH�'LVWULEXWLRQ�DQG�9$�PLOLWDU\�JRYW�FRQVLJQHHV�DQG�WKH�FRXQWU\�RI�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$TXDULXV�L1WXLWLRQ�&OLHQW�9LHZHU��&O�,,
&RPSDQ\�7HUD5HFRQ��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$TXDULXV�L1WXLWLRQ�&OLHQW�9LHZHU��)LQGLQJV�:RUNIORZ�PRGXOH��5(&,67������3LFWXUH�$UFKLYLQJ�DQG
&RPPXQLFDWLRQV�6\VWHP��)LQGLQJV�:RUNIORZ�0RGXOHV���������������������������������
�����������������$�IXOO\�FRQILJXUHG�L1WXLWLRQ�V\VWHP�LV�FDSDEOH�RI�YDULRXV�LPDJH�SURFHVVLQJ�DQG
YLVXDOL]DWLRQ�IXQFWLRQV��LQFOXGLQJ�EDVLF�IHDWXUHV�DQG�DGYDQFHG�SRVW�SURFHVVLQJ�PRGXOHV��7KH�V\VWHP
FDQ�EH�FRQILJXUHG�DV�D�VHUYHU�ZLWK�VRPH��DOO��RU�QRQH�RI�LWV�RSWLRQDO�IHDWXUHV�GLVDEOHG��7KH�LQWHQGHG�XVH
RI�WKH�GHYLFH�LV�WR�SURYLGH�VROXWLRQV�WR�YDULRXV�PHGLFDO�LPDJH�DQDO\VLV�DQG�YLHZLQJ�SUREOHPV��ZKLFK
FRPH�DERXW�DV�PRGDOLWLHV�JHQHUDWH�PRUH�DQG�PRUH�LPDJHV��,W�DOVR�VXSSRUWV�LPDJH�GLVWULEXWLRQ�RYHU
QHWZRUNV��DQG�LV�',&20�FRPSOLDQW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�DQRPDO\�UHODWHG�WR�5(&,67����WDUJHW�OHVLRQ�HYDOXDWLRQ�FULWHULD�LQ�)LQGLQJV�:RUNIORZ�0RGXOH
ZLWKLQ�WKH�$TXDULXV�L1WXLWLRQ�&OLHQW�9LHZHU���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
7HUD5HFRQ��,QF���)RVWHU�&LW\��&$�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������(3:RUNV�VRIWZDUH�XVHG�LQ�;OWHN�3URWHNWRU��&O
,,
&RPSDQ\��1DWXV�0HGLFDO�,QFRUSRUDWHG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
(3:RUNV�VRIWZDUH�XVHG�LQ�WKH�;OWHN�3URWHNWRU�6WLPXODWRU�3URGXFW�8VDJH��,QWUDRSHUDWLYH�GLDJQRVLV�RI
DFXWH�G\VIXQFWLRQ�LQ�FRUWLFRVSLQDO�D[RQDO�FRQGXFWLRQ�EURXJKW�DERXW�E\�PHFKDQLFDO�WUDXPD��WUDFWLRQ�
VKHDULQJ��ODFHUDWLRQ��RU�FRPSUHVVLRQ��RU�YDVFXODU�LQVXIILFLHQF\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�HUURU�RFFXUV�ZKHQ�XVLQJ�UHPRWH�PRQLWRULQJ��LI�WKH�UHPRWH�XVHU�WULHV�WR�VWRS�WKH�IUHH�UXQ
ZDYHIRUP�JURXS��WKH�V\VWHP�ZLOO�GLVSOD\�D�PHVVDJH�LQIRUPLQJ�WKH�XVHU�WKDW�WKH\�GR�QRW�KDYH�VXIILFLHQW
SULYLOHJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1DWXV�0HGLFDO�,QFRUSRUDWHG��2DNYLOOH��21��&DQDGD��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������(3:RUNV�VRIWZDUH�XVHG�LQ�WKH�3URWHNWRU����
&O�,,
&RPSDQ\��1DWXV�0HGLFDO�,QFRUSRUDWHG��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��0RGHO�1R��3%����9HQWLODWRU�����[[[[[[[[���7KH�(3:RUNV
VRIWZDUH�XVHG�LQ�WKH�3URWHNWRU����3URGXFW�8VDJH��8VHV�HOHFWURHQFHSKDORJUDSK\��((*���HYRNHG
SRWHQWLDOV��(3���HOHFWURP\RJUDSK\��(0*��DQG�WUDQVFUDQLDO�PRWRU�HYRNHG�SRWHQWLDOV��7F0(3��VWLPXODWLRQ
� �WHFKQLTXHV�WR�SURYLGH�KHDOWKFDUH�SURIHVVLRQDOV�ZLWK�LQIRUPDWLRQ�WR�KHOS�DVVHVV�SDWLHQW V�QHXURORJLFDO
VWDWXV�GXULQJ�VXUJHU\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�HUURU�RFFXUV�ZKHQ�XVLQJ�UHPRWH�PRQLWRULQJ��LI�WKH�UHPRWH�XVHU�WULHV�WR�VWRS�WKH�IUHH�UXQ
ZDYHIRUP�JURXS��WKH�V\VWHP�ZLOO�GLVSOD\�D�PHVVDJH�LQIRUPLQJ�WKH�XVHU�WKDW�WKH\�GR�QRW�KDYH�VXIILFLHQW
SULYLOHJH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
1DWXV�0HGLFDO�,QFRUSRUDWHG��2DNYLOOH��21��&DQDGD��RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLG��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RIW3DWK�/DERUDWRU\�,QIRUPDWLRQ�6\VWHP��&O�,,
&RPSDQ\�6&&�6RIW�&RPSXWHU�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6RIW3DWK�/DERUDWRU\�,QIRUPDWLRQ�6\VWHP��9HUVLRQV������������������������������������������������
��������������������DQG��������
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
0RGLILFDWLRQV�WR�GLDJQRVWLF�WH[W�PD\�EH�����6DYHG�WR�WKH�GDWDEDVH�EXW�QRW�DSSHDU�RQ�WKH�UHSRUW�VHQW�WR
WKH�SK\VLFLDQ��RU����'RFXPHQWHG�RQ�WKH�UHSRUW��EXW�QRW�VDYHG�WR�WKH�GDWDEDVH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6&&�6RIW�&RPSXWHU��&OHDUZDWHU��)/�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��&O�,,
&RPSDQ\��&RYLGLHQ�/3��IRUPHUO\�1HOOFRU�3XULWDQ�%HQQHWW�,QF����EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
3XULWDQ�%HQQHWW�����9HQWLODWRU�6\VWHP��0RGHO�1R��3%����9HQWLODWRU�����[[[[[[[[���7KH�3XULWDQ
%HQQHWW70�����9HQWLODWRU�6\VWHP�LV�GHVLJQHG�IRU�XVH�RQ�1HRQDWDO��1,&8��WKURXJK�$GXOW�SDWLHQW
SRSXODWLRQV�ZKR�UHTXLUH�UHVSLUDWRU\�VXSSRUW�RU�PHFKDQLFDO�YHQWLODWLRQ�DQG�ZHLJK�D�PLQLPXP�RI�����NJ
������OE���,W�LV�VXLWDEOH�IRU�VHUYLFH�LQ�D�KRVSLWDO��LQVWLWXWLRQV��DQG�LQWUD�KRVSLWDO�WUDQVSRUW�WR�SURYLGH
FRQWLQXRXV�SRVLWLYH�SUHVVXUH�YHQWLODWRU�VXSSRUW��GHOLYHUHG�LQYDVLYHO\�RU�QRQLQYDVLYHO\��WR�SDWLHQWV�ZKR
UHTXLUH�WKH�IROORZLQJ�W\SHV�RI�YHQWLODWRU�VXSSRUW���3RVLWLYH�3UHVVXUH�9HQWLODWLRQ��GHOLYHUHG�LQYDVLYHO\��YLD
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HQGRWUDFKHDO�WXEH�RU�WUDFK�WXEH��RU�QRQ�LQYDVLYHO\��YLD�PDVN�RU�QDVDO�SURQJV���$VVLVW��&RQWURO��6,09�RU
�6SRQWDQHRXV�PRGHV�RI�YHQWLODWLRQ���5HFDOO�1XPEHU=�����������S!
5($621�EU!
&RYLGLHQ�LV�LVVXLQJ�D�YROXQWDU\�ILHOG�DFWLRQ�IRU�DOO�3XULWDQ�%HQQHWW�����YHQWLODWRUV�GXH�WR�RFFDVLRQDO�*8,
WUDQVLHQW�UHVHWV�WKDW�ODVW�DSSUR[LPDWHO\����VHFRQGV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&RYLGLHQ�/3��IRUPHUO\�1HOOFRU�3XULWDQ�%HQQHWW�,QF���RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������)UHVHQLXV�&ULW�/LQH�LQ�D�&OLS��&O�,,
&RPSDQ\��)UHVHQLXV�0HGLFDO�&DUH�+ROGLQJV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
)UHVHQLXV�&ULW�/LQH�LQ�D�&OLS��&/L&��ZLWK�6:�YHUVLRQ������0RGHO�1XPEHU��&/����������$�FRQWLQXRXV
UHDO�WLPH�PRQLWRU�IRU�QRQ�LQYDVLYH�KHPDWRFULW��R[\JHQ�VDWXUDWLRQ�DQG�SHUFHQW�FKDQJH�LQ�EORRG�YROXPH
FDOFXODWLRQ�GXULQJ�KHPRGLDO\VLV�WUHDWPHQW�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�IRU�PLVLQWHUSUHWDWLRQ�RI�WKH�JUDSKLF�GLVSOD\�RI�WKH�%ORRG�9ROXPH���%9��VORSH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
)UHVHQLXV�0HGLFDO�&DUH�+ROGLQJV��,QF�:DOWKDP��0$�RQ�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
&7��1<�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������&DUO�=HLVV�)2580�$UFKLYH�DQG�9LHZHU��&O�,,
&RPSDQ\��&DUO�=HLVV�0HGLWHF�$*��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
)2580�$UFKLYH�DQG�9LHZHU��YHUVLRQ������Y���������'9'�)RUPDW��DQG�Y������Y��������'9'�DQG�86%
)ODVK�'ULYH�)RUPDW���&DWDORJ�QXPEHUV��������������������'9'�ZLWK�HLWKHU�)2580�Y�����RU�Y�������
�����������������'9'�ZLWK�HLWKHU�)2580�Y�����RU��������������������������86%�GULYH�ZLWK�)2580
��������RSKWKDOPLF�LPDJH�PDQDJHPHQW�V\VWHP�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�GHIHFW�LQ�WKH�)2580�9LHZHU�YHUVLRQV�����DQG�����ZKLFK�PD\�OHDG�WR�PLVLQWHUSUHWDWLRQ�RI�WKH
RSWLFDO�FRKHUHQFH�WRPRJUDSK\��2&7��GDWD��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
&DUO�=HLVV�0HGLWHF�$*��-DQD��'(�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������5DGLRPHWHU�$%/���)/(;�DQDO\]HU��&O�,,
&RPSDQ\�5DGLRPHWHU�$PHULFD�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$%/���)/(;�DQDO\]HU��0RGHO�QXPEHU����������$�SRUWDEOH��DXWRPDWHG�DQDO\]HU�WKDW�PHDVXUHV�S+�
EORRG�JDVHV��HOHFWURO\WHV��JOXFRVH��ODFWDWH��ELOLUXELQ�DQG�R[LPHWU\�LQ�ZKROH�EORRG���5HFDOO�1XPEHU
=�����������S!
5($621�EU!
7KH�$%/���DQDO\]HU�GRHV�QRW�DOZD\V�XVH�WKH�PRVW�UHFHQW�FDOLEUDWLRQ�GDWD�WR�FDOFXODWH�SDWLHQW�UHVXOWV�
7KLV�FDQ�LQ�VRPH�FDVHV�OHDG�WR�D�ELDVHG�SDWLHQW�UHVXOW��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
5DGLRPHWHU�$PHULFD�,QF���:HVWODNH��2+��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6RIW/DE�ZLWK�6$�+,6��&O�,,
&RPSDQ\�6&&�6RIW�&RPSXWHU�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
6RIW/DE�ZLWK�6$�+,6�YHUVLRQV�����������������6RIW/DE�LV�D�ODERUDWRU\�LQIRUPDWLRQ�V\VWHP�WR�EH�XVHG�LQ�D
PHGLFDO�UHVHDUFK�RU�FOLQLFDO�ODERUDWRU\�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�LQWHUIDFH�IDLOV�WR�VHQG�DEQRUPDO�IODJV�IRU�5HIHUHQFH�/DE�WHVW�UHVXOWV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6&&�6RIW�&RPSXWHU��&OHDUZDWHU��)/�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�&DQDGD�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������$QLPDV�9LEH�,QVXOLQ�,QIXVLRQ�3XPS��&O�,,
&RPSDQ\��$QQLPDV�&RUS���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$QLPDV�9LEH�,QVXOLQ�,QIXVLRQ�3XPS��7KLV�SURGXFW�LV�LQGLFDWHG�IRU�FRQWLQXRXV�VXEFXWDQHRXV�LQIXVLRQ�RI
LQVXOLQ�IRU�WKH�WUHDWPHQW�RI�GLDEHWHV�DQG�KDV�D�FRQWLQXRXV�JOXFRVH�PRQLWRULQJ�IHDWXUH���5HFDOO�1XPEHU
=�����������S!
5($621�EU!
,&DOLEUDWLRQ�IDFWRUV�LQ�WKH�SXPS�RYHUZULWWHQ�GXULQJ�D�SURJUDPPLQJ�VWHS��7KH�IRUFH�VHQVRU�FRXOG�VHQG�D
ORZHU�VLJQDO�YDOXH�WR�WKH�SXPS�SURFHVVRU��ZLWK�ORVV�RI�SULPH�ZDUQLQJV��RFFOXVLRQ�DODUPV�DQG�WKH�SXPS
XQDEOH�WR�GHWHFW�D�FDUWULGJH�GXULQJ�WKH�SULPH�VHTXHQFH��)LHOG�DFWLRQ�LQLWLDWHG������������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
$QLPDV�&RUSRUDWLRQ��:HVW�&KHVWHU��3$�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1R�86�GLVWULEXWLRQ��'LVWULEXWRUV�DUH�ORFDWHG�LQ�)UDQFH��*HUPDQ\��6ZHGHQ�DQG�8QLWHG�.LQJGRP��S!
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������*(�5HYROXWLRQ�&7�&O�,,
&RPSDQ\�*(�+HDOWKFDUH��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
7KH�5HYROXWLRQ�&7�LV�D�PXOWL�VOLFH������GHWHFWRU�URZ��&7�VFDQQHU�FRQVLVWLQJ�RI�D�JDQWU\��SDWLHQW�WDEOH�
VFDQQHU�GHVNWRS��RSHUDWRU�FRQVROH���V\VWHP�FDELQHW��SRZHU�GLVWULEXWLRQ�XQLW��328���DQG�LQWHUFRQQHFWLQJ
FDEOHV�7KH�V\VWHP�LQFOXGHV�LPDJH�DFTXLVLWLRQ�KDUGZDUH��LPDJH�DFTXLVLWLRQ�DQG�UHFRQVWUXFWLRQ�VRIWZDUH�
DQG�DVVRFLDWHG�DFFHVVRULHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
$�UHTXLUHG�TXDOLW\�FRQWURO�WHVW�ZDV�QRW�SHUIRUPHG�GXULQJ�LQVWDOODWLRQ�DVVRFLDWHG�ZLWK�WKH�VRIWZDUH�RI�WKH
5HYROXWLRQ�&7�VFDQQHU��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
*(�+HDOWKFDUH��:DXNHVKD��:,�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
&$��)/��,/��1<��87�DQG�:$��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������6LHPHQV�6\QJR�57�7KHUDSLVW��&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
<VLR�0D[��/XPLQRV�G5)�0D[�DQG�$JLOH�0D[�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(���DQG�6\QJR�57
7KHUDSLVW��7KH�LQWHQGHG�XVH�RI�WKH�6,(0(16�EUDQGHG�$57,67(��21&25�DQG�35,086�IDPLO\�RI�OLQHDU
DFFHOHUDWRU�V\VWHPV�LV�WR�GHOLYHU�;�5D\�SKRWRQ�DQG�HOHFWURQ�UDGLDWLRQ�IRU�WKH�WKHUDSHXWLF�WUHDWPHQW�RI
FDQFHU
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&RPELQDWLRQ�RI�&79LVLRQ�ZLWK�V\QJR�57�7KHUDSLVW���V\QJR�57�2QFRORJLVW�����63��DXWRPDWLF�UHJLVWUDWLRQ
LQ�$GDSWLYH�7DUJHWLQJ�PLJKW�UHVXOW�LQ�ZURQJ�RIIVHW�FDOFXODWLRQV��$SSO\LQJ�WKLV�RIIVHW�FDQ�OHDG�WR�SDWLHQW
PLVWUHDWPHQW��&RQH�%HDP�LPDJLQJ�LV�QRW�DIIHFWHG�E\�WKLV�SUREOHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
87��:,��1<��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������,112.$6�0(',&$/�9&����9LWDO�6LJQV
0RQLWRU��&O�,,
&RPSDQ\��,112.$6�0(',&$/�2<���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
9&����9LWDO�6LJQV�0RQLWRU��9&����PRQLWRU�HTXLSSHG�ZLWK�0DVLPR�6S2��WHFKQLTXH�RQO\���,QQRNDV
0HGLFDO�&$5(6&$3(�9&����5[�2QO\�,QQRNDV�0HGLFDO�2\��&DWDORJ�QXPEHUV�������������
��������������������������DQG�������������
�5HFDOO�1XPEHU=�����������S!
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5($621�EU!
,I�WKH�6S2��RU�55D�YDOXH�LV�YLRODWLQJ�WKH�UHVSHFWLYH�DODUP�OLPLW�DW�WKH�WLPH�RI�VZLWFKLQJ�WR�PRQLWRULQJ
PRGH��WKH�PRQLWRU�GRHV�QRW�LVVXH�YLVXDO�DQG�DXGLEOH�DODUPV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
,112.$6�0(',&$/�2<��.(03(/(��)/������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�(XURSH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0RELXV�$LUR��0RELOH�,QWUDRSHUDWLYH�&7��&O�,,
&RPSDQ\�0RELXV�,PDJLQJ��//&�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW�����������EU!
&ODVV�O,��S!
352'8&7�EU!��
$LUR��0RELOH�,QWUDRSHUDWLYH�&7�,�$LUR���0RGHO����0REL&7���
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KHUH�LV�D�ULVN�WKDW�GXULQJ�WKH�WUDQVIHU�RI�DQ�LPDJH�DQG�QDYLJDWLRQ�GDWD�WR�WKH�%UDLQODE�&XUYH�,PDJH
*XLGHG�6XUJHU\�1DYLJDWLRQ�6\VWHP�DIWHU�D�&7�VFDQ��DQ�HUURU�PD\�RFFXU��FDXVLQJ�HLWKHU�QR�QDYLJDWLRQ
GDWD�RU�LQFRUUHFW�QDYLJDWLRQ�GDWD�EHLQJ�WUDQVIHUUHG�WR�WKH�FXUYH��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0RELXV�,PDJLQJ��//&��$\HU��0$��RQ����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���GHYLFHV�GLVWULEXWHG�����RI�WKHVH�GHYLFHV�DIIHFWHG�E\�WKH�VRIWZDUH�Y���������SDWFK�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������3KLOLSV�%ULJKW9LHZ�&O�,,
&RPSDQ\��3KLOLSV�0HGLFDO�6\VWHPV��,QF���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
%ULJKW9LHZ�PRGHO�QXPEHU���������%ULJKW9LHZ�;�PRGHO�QXPEHU���������%ULJKW9LHZ�;&7�PRGHO
QXPEHU���������DQG��������0HGLFDO�'HYLFH�IRU�LPDJLQJ
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
8QLQWHQGHG�GHWHFWRU�DQG�JDQWU\�PRYHPHQW�GXH�WR�VRIWZDUH�LVVXHV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KLOLSV�0HGLFDO�6\VWHPV��,QF��&OHYHODQG��2+�������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ���S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������7(*5,6�6\VWHP��&O�,,
&RPSDQ\�0DTXHW�0HGLFDO�6\VWHPV�86$�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
7(*5,6�6\VWHP�PDQXIDFWXUHG�E\�0$48(7�*0%+�LQ�*HUPDQ\�7KH�0DTXHW�7HJULV�25�,QWHJUDWLRQ
6\VWHP�LV�GHVLJQHG�WR�EH�XVHG�DV�WKH�FHQWDO�RSHUDWLQJ�XQLW�LQ�DQ�RSHUDWLQJ�URRP��7KH�LQWHJUDWLRQ
V\VWHP�KDV�WZR�PDLQ�IXQFWLRQV��5HFRUGLQJ�DQG�GLVWULEXWLRQ�RI�LPDJHV�DQG�YLGHRV�DQG�LQWHUDFWLRQ�ZLWK
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PHGLFDO�DQG�QRQ�PHGLFDO�GHYLFHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
7KH�ZURQJ�PRYHPHQW�UHVXOWV�RQ�WKH�0$*186�25�WDEOH��7KH�EXWWRQ�FRPPDQGV�RQ�WKH�7(*5,6
WRXFKVFUHHQ�IRU�/RZHU�/HJ�8S�DQG�8SSHU�/HJ�'RZQ�DUH�VZLWFKHG�LQ�WKH�VRIWZDUH�IRU�WKH�LQWHJUDWLRQ�ZLWK
WKH�0$*186�RSHUDWLQJ�WDEOH�V\VWHP��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0DTXHW�0HGLFDO�6\VWHPV�86$��:D\QH��1-�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
1DWLRQZLGH�S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�<VLR�0D[��/XPLQRV�G5)�0D[�DQG
$JLOH�&O�,,
&RPSDQ\�6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
<VLR�0D[��/XPLQRV�G5)�0D[�DQG�$JLOH�0D[�V\VWHPV�ZLWK�VRIWZDUH�YHUVLRQ�9(���DQG�6PDUW2UWKR
OLFHQVH��7KH�<VLR�0D[�LV�D�UDGLRJUDSKLF�V\VWHP�XVHG�LQ�KRVSLWDOV��FOLQLFV��DQG�PHGLFDO�SUDFWLFHV��<VLR
0D[�HQDEOHV�UDGLRJUDSKLF�DQG�WRPRJUDSKLF�H[SRVXUHV�RI�WKH�ZKROH�ERG\�LQFOXGLQJ��VNXOO��FKHVW�
DEGRPHQ��DQG�H[WUHPLWLHV�DQG�PD\�EH�XVHG�RQ�SHGLDWULF��DGXOW�DQG�EDULDWULF�SDWLHQWV��,W�FDQ�DOVR�EH
XVHG�IRU�LQWUDYHQRXV��VPDOO�LQWHUYHQWLRQV��OLNH�ELRSV\��SXQFWXUHV��HWF���DQG�HPHUJHQF\��WUDXPD��FULWLFDO
LOO��DSSOLFDWLRQV��([SRVXUHV�PD\�EH�WDNHQ�ZLWK�WKH�SDWLHQW�VLWWLQJ��VWDQGLQJ��RU�LQ�WKH�SURQH�SRVLWLRQ��7KH
<VLR�0D[�V\VWHP�LV�QRW�PHDQW�IRU�PDPPRJUDSK\��7KH�<VLR�0D[�XVHV�LQWHJUDWHG�RU�SRUWDEOH�GLJLWDO
GHWHFWRUV�IRU�JHQHUDWLQJ�GLDJQRVWLF�LPDJHV�E\�FRQYHUWLQJ�[�UD\V�LQWR�HOHFWURQLF�VLJQDOV��<VLR�0D[�LV�DOVR
GHVLJQHG�WR�EH�XVHG�ZLWK�FRQYHQWLRQDO�ILOP�VFUHHQ�RU�&RPSXWHG�5DGLRJUDSK\��&5��FDVVHWWHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
3RWHQWLDO�IRU�FRPSRVHG�LPDJHV�WR�EH�IOLSSHG�EHIRUH�EHLQJ�VHQW�WR�3$&6�RQ�V\VWHPV�ZLWK�VRIWZDUH
YHUVLRQ�9(���DQG�6PDUW2UWKR�OLFHQVH��)OLSSHG�LPDJHV�PD\�EH�UHYHUVHG�VR�WKH�DVVRFLDWHG�DQQRWDWLRQV�
H�J��ODEHOV��5�/���PD\�EH�GLVSOD\HG�LQFRUUHFWO\��SRWHQWLDOO\�OHDGLQJ�WR�PLVGLDJQRVLV��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�0HGLFDO�6ROXWLRQV�86$��,QF��0DOYHUQ��3$�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���S!
',675,%87,21�EU!
86�'LVWULEXWLRQ�WR�VWDWHV�RI��,'��,/��0,��01��02��1'�DQG�3$����S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�6RIWZDUH�9HUVLRQ������&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526�6RIWZDUH�9HUVLRQ�����XWLOL]HG�RQ�WKH�IROORZLQJ�V\VWHPV����������&KHPLVWU\�6\VWHPV��9,7526
����)6�6\VWHP�IDPLO\�PHPEHU����������,QWHJUDWHG�6\VWHP����9,7526��������LQ�YLWUR�TXDQWLWDWLYH
PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�����9,7526��������LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG
TXDOLWDWLYH�PHDVXUHPHQW�RI�DQDO\WHV
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
&DOLEUDWLRQ�PD\�QRW�RFFXU�ZKHQ�XVLQJ�FDOLEUDWRU�EDUFRGH�ODEHOV�VXSSOLHG�ZLWK�9,7526�&KHPLVW\
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3URGXFWV�&DOLEUDWRU�.LW����S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ�����������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
���XQLWV�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������6LHPHQV�$'9,$��&KHPLVWU\�;37��&O�,,
&RPSDQ\�6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF��EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
$'9,$��&KHPLVWU\�;37�LQWHUIDFHG�WR�WKH�&HQWUD/LQN��'DWD�0DQDJHPHQW�6\VWHP�9��[�LQ�VSHFLILF
FRQILJXUDWLRQV��7KH�&HQWUD/LQN�V\VWHP�VRIWZDUH�LV�D�QHWZRUN�VROXWLRQ�SURYLGHU�DQG�PXOWL�V\VWHP�GDWD
PDQDJHU�IRU�WKH�LQVWUXPHQWV�DQG�ODE�DXWRPDWLRQ�V\VWHPV��/$6��ZLWKLQ�WKH�ODE��7KH�&HQWUD/LQN�VRIWZDUH
FRQVROLGDWHV�GDWD�IURP�DOO�FRQQHFWHG�LQVWUXPHQWV�VR�WKDW�DQ�RSHUDWRU�FDQ�UHYLHZ�DQG�HGLW�SDWLHQW�DQG
TXDOLW\�FRQWURO�UHVXOWV�IURP�D�VLQJOH�ORFDWLRQ�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
(QDEOLQJ�VHQGLQJ�RI�SUHOLPLQDU\�LQLWLDO�UHVXOWV�RQ�WKH�$'9,$�&KHPLVWU\�;37�FUHDWHV�D�ULVN�WKDW�D�FULWLFDO
UHVXOW�FRXOG�EH�RYHUZULWWHQ�E\�WKH�VDPH�UHVXOW�UDWKHU�WKDQ�VKRZLQJ�WKH�UHSHDWHG�UHVXOW�RQ�&HQWUD/LQN��$
UHVXOW�FRXOG�EH�HUURQHRXV�DQG�FULWLFDO�DQG�DSSHDU�WR�EH�YHULILHG�XSRQ�UHSHDW�RQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
6LHPHQV�+HDOWKFDUH�'LDJQRVWLFV��,QF���1HZDUN��'(�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV
RQJRLQJ��S!�S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
'LVWULEXWHG�LQ�WKH�VWDWH�RI�:$���S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������3KDGLD������,QVWUXPHQW��&O�,,
&RPSDQ\�3KDGLD�86�,QF�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
3KDGLD������,QVWUXPHQW��LQWURGXFHG�DV�8QL&$3��������$UWLFOH�QXPEHU��������������$OO�LQVWUXPHQW
VRIWZDUH�YHUVLRQV�VLQFH�ODXQFK�LQ��������0XOWLSOH�,PPXQR&$3�DVVD\V�IRU�$OOHUJHQ�7HVWLQJ��)'$
&OHDUHG�IRU�XVH�RQ�3KDGLD������LQVWUXPHQW�ZLWK�,8�VWDWHPHQW�VHH�DWWDFKPHQWV��6RIWZDUH�XWLOL]HG�LQ
PXOWLSOH�,PPXQR&$3�DVVD\V�IRU�$OOHUJHQ�7HVWLQJ��)'$�&OHDUHG�IRU�XVH�RQ�3KDGLD������LQVWUXPHQW�ZLWK
,8�VWDWHPHQW�VHH�DWWDFKPHQWV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
'XULQJ�DQ�LQYHVWLJDWLRQ�RI�LQVWUXPHQW�ORJV�LW�ZDV�GHWHUPLQHG�WKDW�,Q�VSHFLILF�FLUFXPVWDQFHV�LQYROYLQJ
PXOWLSOH�VWHSV��D�UDFN�VHTXHQFLQJ�HUURU�PD\�RFFXU��7KLV�ZLOO�UHVXOW�LQ�D�PLVPDWFK�EHWZHHQ�WKH�VDPSOH�,'
DQG�WKH�WHVW�UHVXOW�UHSRUWHG�IRU�DOO�VXEVHTXHQW�VDPSOH�UDFNV�LQ�WKDW�UXQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
3KDGLD�86�,QF��3RUWDJH��0,�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����S!
',675,%87,21�EU!
1DWLRQZLGH��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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����������%UDLQ/DE�L3ODQ�57�'RVH��&O�,,
&RPSDQ\�%UDLQODE�$*�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
3ODQ�57�'RVH�LV�D�VWHUHRWDFWLF�UDGLDWLRQ�WUHDWPHQW�SODQQLQJ�V\VWHP�WKDW�LV�LQWHQGHG�IRU�XVH�LQ
VWHUHRWDFWLF��FRQIRUPDO��FRPSXWHU�SODQQHG��/LQDF�EDVHG�UDGLDWLRQ�WUHDWPHQW�RI�FUDQLDO��KHDG�DQG�QHFN�
DQG�H[WUDFUDQLDO�OHVLRQV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
L3ODQ�57�5DGLDWLRQ�7UHDWPHQW�3ODQQLQJ�6RIWZDUH��3RWHQWLDOO\�LQFRUUHFW�SDWLHQW�SRVLWLRQLQJ�ZKHQ�XVLQJ
PXOWLSOH�ORFDOL]HG�&7�LPDJH�GDWD�VHWV���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
%UDLQODE�$*��)HOGNLUFKHQ��'(��RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
������V\VWHPV�WRWDO�S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�&OLQLFDO�9,7526�������&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������,QWHJUDWHG�6\VWHP��&DWDORJ�1XPEHU����������,9'�����2UWKR�&OLQLFDO�'LDJQRVWLFV��)RU�XVH
LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH��DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI
FOLQLFDO�LQWHUHVW��XVLQJ�9,7526�&KHPLVWU\�3URGXFWV�6OLGHV��9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS
�5HDJHQWV�DQG�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�5HDJHQWV��5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�$QRPDO\��WKH�ILUP�KDV�LGHQWLILHG�DQ�DQRPDO\�ZLWK�9,7526�6\VWHP�6RIWZDUH�9HUVLRQ�����DQG
EHORZ��DQG�GHWHUPLQHG�WKDW�WKH�VRIWZDUH�PD\�QRW�SURSHUO\�LGHQWLI\�DQ�H[SLUHG�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
�����7RWDO��86$��������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������2UWKR�&OLQLFDO�9,7526������&KHPLVWU\
6\VWHP��&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������&KHPLVWU\�6\VWHP��9,7526�����)6�6\VWHP�IDPLO\�PHPEHU���&DWDORJ�1XPEHU���������
,9'�����2UWKR�&OLQLFDO�'LDJQRVWLFV��7KH�9,7526������&KHPLVWU\�6\VWHP�LV�LQWHQGHG�IRU�XVH�LQ�WKH�LQ
YLWUR�TXDQWLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI�DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�ERWK�9,7526�&KHPLVWU\
3URGXFWV�6OLGHV��FRORULPHWULF�HQGSRLQW��UDWH��LRQ�VHOHFWLYH�HOHFWURGH��DQG�LPPXQRUDWH�PHWKRGV��DQG
9,7526�&KHPLVWU\�3URGXFWV�0LFUR7LS�OLTXLG�UHDJHQWV��VSHFWURSKRWRPHWULF�DQG�VSHFWURSKRWRPHWULF
LPPXQRDVVD\�PHWKRGV��
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�$QRPDO\��WKH�ILUP�KDV�LGHQWLILHG�DQ�DQRPDO\�ZLWK�9,7526�6\VWHP�6RIWZDUH�9HUVLRQ�����DQG
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EHORZ��DQG�GHWHUPLQHG�WKDW�WKH�VRIWZDUH�PD\�QRW�SURSHUO\�LGHQWLI\�DQ�H[SLUHG�FDOLEUDWLRQ��S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����7RWDO��86$��������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
����������9,7526�������&O�,,
&RPSDQ\�2UWKR�&OLQLFDO�'LDJQRVWLFV�EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW������������EU!
&ODVV�O,��S!
352'8&7�EU!��
9,7526������,PPXQRGLDJQRVWLF�6\VWHP��&DWDORJ�1XPEHU����������,9'�����2UWKR�&OLQLFDO�'LDJQRVWLFV�
)RU�XVH�LQ�WKH�LQ�YLWUR�TXDQWLWDWLYH��VHPL�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHDVXUHPHQW�RI�D�YDULHW\�RI
DQDO\WHV�RI�FOLQLFDO�LQWHUHVW��XVLQJ�9,7526�,PPXQRGLDJQRVWLF�3URGXFWV�5HDJHQWV��5HFDOO�1XPEHU
=�����������S!
5($621�EU!
6RIWZDUH�$QRPDO\��WKH�ILUP�KDV�LGHQWLILHG�DQ�DQRPDO\�ZLWK�9,7526�6\VWHP�6RIWZDUH�9HUVLRQ�����DQG
EHORZ��DQG�GHWHUPLQHG�WKDW�WKH�VRIWZDUH�PD\�QRW�SURSHUO\�LGHQWLI\�DQ�H[SLUHG�FDOLEUDWLRQ���S!
5(&$//,1*�),50�0$18)$&785(5�EU!
2UWKR�&OLQLFDO�'LDJQRVWLFV��5RFKHVWHU��1<�RQ������������9ROXQWDU\��)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ��S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
����WRWDO��86$��������)RUHLJQ�������S!
',675,%87,21�EU!
1DWLRQZLGH�DQG�,QWHUQDWLRQDOO\��S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������0F.HVVRQ�&DUGLRORJ\�(&*�0DQDJHPHQW��&O�,,
&RPSDQ\�0F.HVVRQ�,VUDHO�/WG���EU!
'DWH�RI�(QIRUFHPHQW�5HSRUW����������EU!
&ODVV�O,��S!
352'8&7�EU!��
0F.HVVRQ�&DUGLRORJ\�(&*�0DQDJHPHQW�,W�LV�D�VRIWZDUH�DSSOLFDWLRQ�GHVLJQHG�WR�LPSRUW��GLVSOD\��VWRUH�
DQDO\]H��GLVWULEXWH�DQG�PDQDJH�LQIRUPDWLRQ�UHODWHG�WR�(&*�SURFHGXUHV�RI�DGXOW�DQG�SHGLDWULF�SDWLHQWV
IURP�H[WHUQDO�(&*�GHYLFHV�
�5HFDOO�1XPEHU=�����������S!
5($621�EU!
6RIWZDUH�HUURU�GLVFRYHUHG�LQ�WKH�0F.HVVRQ�&DUGLRORJ\�(&*�0DQDJHPHQW�ZLWK�VRIWZDUH�YHUVLRQV�����
DQG���������S!
5(&$//,1*�),50�0$18)$&785(5�EU!
0F.HVVRQ�,VUDHO�/WG���7HO�$YLY��,VUDHO��RQ�������������)LUP�,QLWLDWHG�UHFDOO�LV�RQJRLQJ����S!
92/80(�2)�352'8&7�,1�&200(5&(�EU!
��S!
',675,%87,21�EU!
86$�LQFOXGLQJ�0$��06��1+��1&��7;��:$�DQG�,QWHUQDWLRQDOO\�WR�WKH�8QLWHG�.LQJGRP����S!
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB


