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&+$37(5�����,1752'8&7,217KLV�SDSHU�SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�PDFKLQHU\�EUHDNGRZQ�DVSHFWV��SURYLGHV�GDWDRQ�QXFOHDU�HQHUJ\�FRQWH[W DQG�GHVFULEHV�WKH�IROORZLQJ�LVVXHV�
7KH�QXFOHDU�SRZHU�KDV�EHFRPH�DQ�LPSRUWDQW�HQHUJ\�VRXUFH�LQ�PDQ\�FRXQWULHV�VLQFHLWV�LQWURGXFWLRQ�IRXU�GHFDGHV�DJR�$W�WKH�HQG�RI�������WKHUH�ZHUH�����RSHUDWLQJ�QXFOHDU�SRZHU�UHDFWRUV��7RJHWKHU�WKH\SURYLGHG�DERXW�����RI�JOREDO�HOHFWULFLW\�JHQHUDWLRQ��7KH�PDLQ�QXFOHDU�FRXQWULHV�DUH-DSDQ��86��)UDQFH��*HUPDQ\��DQG�VRPH�:HVW�(XURSH�FRXQWULHV�
7KHUH�DUH�VHYHUDO�GLIIHUHQW�W\SHV�RI�UHDFWRUV�EXW�PRVW�DERXW�����RI�WKH�QXFOHDUSRZHU�UHDFWRUV�LQ�RSHUDWLRQ�DUH�ZDWHU�FRROHG�UHDFWRUV��$GYDQFHG�UHDFWRUV�GHVLJQVDUH�LQ�VWDJHV�RI�GHYHORSPHQW�$W�QXFOHDU�SRZHU�SODQWV�ZRUOGZLGH��HOHFWULFDO�DQG�PHFKDQLFDO�HTXLSPHQW�GRHV�EUHDNGRZQ�RFFDVLRQDOO\��$OWKRXJK� WKHVH� IDLOXUHV� GR� QRW� QHFHVVDULO\� FRPSURPLVH� QXFOHDUVDIHW\�� WKH\� FDQ�FDXVH�VLJQLILFDQW�GDPDJH� WR� HTXLSPHQW�� OHDGLQJ� WR�D� FRQVLGHUDEOHORVV�RI�JHQHUDWLQJ�UHYHQXH�DQG�FDXVLQJ�VL]HDEOH�LQVXUDQFH�ORVVHV�$GGLWLRQDOO\��PDFKLQHU\�IDLOXUHV�DW�SRZHU�SODQWV�FDQ�FDXVH�PDMRU�ILUH�HYHQWV�
0RUH� WKDQ� ����RI�ZRUOG©V� FRPPHUFLDO� QXFOHDU� UHDFWRUV� DUH� LQVXUHG� E\� WKH� QXFOHDULQVXUDQFH�SRROV�7KH� ODUJHVW� SDUW� RI� WKH� SURSHUW\� LQVXUDQFH� ULVN� KDV� LWV� RULJLQ LQ� WKH� PDFKLQHU\EUHDNGRZQ�HYHQWV�6LQFH� ODWH� ������ WKHUH� KDYH� EHHQ� VHYHUDO� PDMRU� LQFLGHQWV� GXH� WR� PDFKLQHU\EUHDNGRZQ�HYHQWV�ZKLFK�DWWUDFWHG�DWWHQWLRQ�DURXQG�WKH�ZRUOG�
0DFKLQHU\�EUHDNGRZQ�ORVVHV�FDQ�EH�PLQLPL]HG�WKURXJK�WKH�GHYHORSPHQW�RI�TXDOLW\RSHUDWLQJ��PDLQWHQDQFH�DQG�WUDLQLQJ��SURJUDPPHV� $QG�WKH�SHFXOLDULWLHV RI�WKLVLQGXVWU\�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW�
1XFOHDU�SRZHU�SODQWV��OLNH�DOO�LQGXVWULDO�LQVWDOODWLRQV��DUH�VXEMHFW�WR�DJHLQJ� 7KHOLIHWLPH�DQG�GHFRPPLVVLRQLQJ�RI�QXFOHDU�SRZHU�SODQWV�LV�D�PDLQ�LVVXH�IRU WKH QHDUIXWXUH�DQG�WKH�FRQVHTXHQFHV��LQ�WHUPV RI�RSHUDWLRQ�LQVXUDQFH� KDYH�WR�EH�DQDO\VHG�
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&+$37(5�����18&/($5�(1(5*<�,1�(/(&75,&,7<�*(1(5$7,21
7KH�QXFOHDU�SRZHU�KDV�EHFRPH�DQ�LPSRUWDQW�HQHUJ\�VRXUFH�LQ�PDQ\�FRXQWULHV�VLQFHLWV�LQWURGXFWLRQ�IRXU�GHFDGHV�DJR�7KH�ILUVW�FRPPHUFLDO�QXFOHDU�SRZHU�VWDWLRQV�VWDUWHG�RSHUDWLRQ�LQ�WKH�����V�
2YHU�WKH�SDVW����\HDUV��QXFOHDU�SRZHU�KDV�EHFRPH�DQ�LPSRUWDQW�SDUW�RI� WKH�HQHUJ\PL[�LQ�PDQ\�FRXQWULHV��$W�WKH�HQG�RI�������WKHUH�ZHUH�����RSHUDWLQJ�QXFOHDU�SRZHUUHDFWRUV��7KLV�ZDV�HTXDO�WR�����*:�H��RI�LQVWDOOHG�FDSDFLW\��7RJHWKHU�WKH\�SURYLGHGDERXW� ���� RI� JOREDO� HOHFWULFLW\� JHQHUDWLRQ�� 6L[� QHZ� SRZHU� UHDFWRUV�� ZLWK� D� WRWDOFDSDFLW\�RI������0:�H���ZHUH�FRQQHFWHG�WR�WKHLU�UHVSHFWLYH�QDWLRQDO�HOHFWULFLW\�JULGVLQ� ������ 7KUHH� RI� WKHVH� ZHUH� LQ� ,QGLD�� ZKLOH� %UD]LO�� &]HFK� 5HSXEOLF� DQG� 3DNLVWDQHDFK�KDG�RQH��2QH�UHDFWRU�ZDV�VKXW�GRZQ�¤�&KHUQRE\O���LQ�8NUDLQH�

&DQDGD�LV�WKH�ZRUOG©V�OHDGLQJ�VXSSOLHU�RI�XUDQLXP�
2YHU����FRXQWULHV�DUH�XVLQJ�QXFOHDU�SRZHU�WR�SURGXFH�HOHFWULFLW\��,Q�������LWV�VKDUH�RIWRWDO� HOHFWULFLW\� JHQHUDWLRQ� UDQJHG� IURP� ��� �� LQ� )UDQFH� WR� ����� LQ� %UD]LO�� 7KHFRQVWUXFWLRQ� RI� ��� QHZ� SRZHU� UHDFWRUV�� HTXLYDOHQW� WR� ����� RI� H[LVWLQJ� FDSDFLW\�FRQWLQXHG� LQ� $UJHQWLQD�� &KLQD�� WKH� &]HFK� 5HSXEOLF�� WKH� ,VODPLF� 5HSXEOLF� RI� ,UDQ�-DSDQ�� WKH� 5HSXEOLF� RI� .RUHD�� WKH� 5XVVLDQ� )HGHUDWLRQ�� 5RPDQLD�� 6ORYDNLD� DQG8NUDLQH�
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:KLOH� D� VXUYH\� RI� JOREDO� QXFOHDU� SRZHU� SODQW� FRQVWUXFWLRQ� SODQV� LQGLFDWHV� WKDW�� LQFRQVWUDVW� WR� $VLD�� QR� QHZ� SODQWV� DUH� EHLQJ� EXLOW� RU� KDYH� EHHQ� RUGHUHG� LQ� 1RUWK$PHULFD� DQG� :HVWHUQ� (XURSH�� WKH� HFRQRPLFV� RI� H[LVWLQJ� QXFOHDU� SRZHU� SODQWVVKRZHG�LPSURYHPHQW�LQ�������SDUWLFXODUO\�LQ�1RUWK�$PHULFD�
$VLD� LV� WKH� RQO\� UHJLRQ� LQ� WKH� ZRUOG� ZKHUH� HOHFWULFLW\� JHQHUDWLQJ� FDSDFLW\� DQGVSHFLILFDOO\�QXFOHDU�SRZHU�LV�JURZLQJ�VLJQLILFDQWO\,Q� (DVW�� 6RXWK� DQG� 6(� $VLD� WKHUH� DUH� FXUUHQWO\� ��� QXFOHDU� SRZHU� UHDFWRUV� LQRSHUDWLRQ�����XQGHU�FRQVWUXFWLRQ�DQG�SODQV�WR�EXLOG�DERXW�D�IXUWKHU����7KH�JUHDWHVW�JURZWK�LQ�QXFOHDU�JHQHUDWLRQ�LV�H[SHFWHG�LQ�&KLQD��-DSDQ��6RXWK�.RUHDDQG�,QGLD�
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6285&(6�$1672��GDWD�WR�0DUFK�����(16�1XF1HW�EDFNJURXQG��������1XFOHDU�(QJLQHHULQJ�,QWHUQDWLRQDO��)HEUXDU\�����
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&+$37(5���¤�18&/($5�32:(5�3/$176�,1�7+(�:25/'

� �
1XFOHDU�(OHFWULFLW\*HQHUDWLRQ����

5HDFWRUV2SHUDWLQJ'HF�����
5HDFWRUV&RQVWUXFWLRQ'HF�����

2Q�RUGHU2U�SODQQHG'HF�����
8UDQLXP5HTXLUHG����%LOOLRQ�N:K � 1R� 0:H 1R� 0:H 1R� 0:H 7RQQHV8$UJHQWLQD ��� ��� � ��� � � � ��� ���$UPHQLD ��� �� � ��� � � � � ��%HOJLXP �� �� � ���� � � � � ��%UD]LO ��� ��� � ���� � � � � ����%XOJDULD �� �� � ���� � � � � ���&DQDGD �� �� �� ���� � ���� � � ���&KLQHVH ����&KLQD�11& �� ��� � ���� � ���� � ���� ���7DLZDQ �� �� � ���� � ���� � � ���&]HFK5HSXEOLF �� �� � ���� � ��� � � ���

)LQODQG �� �� � ���� � � � ���� ���)UDQFH ��� �� �� ����� � � � � �����*HUPDQ\ ��� �� �� ����� � � � � ����
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+XQJDU\ �� �� � ���� � � � � ���,QGLD �� ��� �� ���� � ���� � ���� ���,UDQ � � � � � ��� � � �-DSDQ ��� �� �� ����� � ���� �� ����� ����.RUHD� '35�QRUWK� � � � � � � � ���� �
.RUHD� 52�6RXWK� ��� �� �� ����� � ���� � ���� ����
/LWXDQLD ��� �� � ���� � � � � ���0H[LFR ��� ��� � ���� � � � � ���1HWKHUODQGV ��� ��� � ��� � � � � ���3DNLVWDQ ��� ��� � ��� � � � � ��5RPDQLD ��� �� � ��� � ��� � � ��5XVVLD ��� �� �� ����� � ���� � ���� ����6ORYDN�5HS �� �� � ���� � ��� � � ���6ORYHQLD ��� ��� � ��� � � � � ���6RXWK$IULFD �� ��� � ���� � � � � ���
6SDLQ �� �� � ���� � � � � ����6ZHGHQ �� �� �� ���� � � � � ����6ZLW]HUODQG �� �� � ���� � � � � ���8NUDLQH �� �� �� ����� � ���� � � ����8QLWHG.LQJGRP �� �� �� ����� � � � � ����
86$ ��� �� ��� ����� � � � � �����:25/' ���� �� ��� ������ �� ����� �� ����� ������%LOOLRQN:K � 1R� 0:H 1R� 0:H 1R� 0:H 7RQQHV8
6RXUFHV �
5HDFWRU�GDWD ��$1672��EDVHG�RQ�LQIRUPDWLRQ�WR���GHFHPEHU�����x ,Q�&DQDGD��FRQVWUXFWLRQ�GDWD� LV�IRU�IRXU� ODLG�XS�3LFNHULQJ�$�UHDFWRUV�H[SHFWHG� WRUH�HQWHU�VHUYLFH�E\�������SOXV�WZR�%UXFH�$�XQLWV�YHU\ OLNHO\�WR�GR�VR�ODWHU�x ,$($�¤�IRU�HOHFWULFLW\�SURGXFWLRQ�x :1$ ��*OREDO�1XFOHDU�)XHO�0DUNHW��UHIHUHQFH�VFHQDULR��¤�IRU�8x 2SHUDWLQJ� �&RQQHFWHG�WR�WKH�JULGx %XLOGLQJ���&RQVWUXFWLRQ� �ILUVW�FRQFUHWH�SRXUHGx 3ODQQHG� �5HODWLYHO\�ILUP�SODQVx 7:K� �7HUDZDWW�KRXUV��ELOOLRQ�NLORZDWW�KRXUV���0:H� �0HJDZDWW�QHW��HOHFWULFDO�DVGLVWLQFW�IURP�WKHUPDO���N:K� �NLORZDWW�KRXUx 1% ���������W8� ��������W�8�2�
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&+$37(5���¤�18&/($5�5($&7256�7(&+12/2*<
$� QXFOHDU� UHDFWRU� SURGXFHV� DQG� FRQWUROV� WKH� UHOHDVH� RI� HQHUJ\� IURP� VSOLWWLQJ� WKHDWRPV�RI�FHUWDLQ�HOHPHQWV��,Q�D QXFOHDU�SRZHU�UHDFWRU��WKH�HQHUJ\�UHOHDVHG�LV�XVHG�DVKHDW�WR�PDNH�VWHDP�WR�JHQHUDWH�HOHFWULFLW\��7KH�SULQFLSOHV�IRU�XVLQJ�QXFOHDU�SRZHU�WRSURGXFH�HOHFWULFLW\�DUH�WKH�VDPH�IRU�PRVW�W\SHV�RI�UHDFWRU��7KH�HQHUJ\�UHOHDVHG�IURPFRQWLQXRXV� ILVVLRQ�RI� WKH�DWRPV�RI� WKH� IXHO� LV� KDUQHVVHG�DV� KHDW� LQ� HLWKHU� D JDV�RUZDWHU��DQG�LV�XVHG�WR�SURGXFH�VWHDP��7KH�VWHDP�LV�XVHG�WR�GULYH�WKH�WXUELQHV�ZKLFKSURGXFH�HOHFWULFLW\���DV�LQ�PRVW�IRVVLO�IXHO�SODQWV��
7KHUH�DUH�VHYHUDO�FRPSRQHQWV�FRPPRQ�WR�PRVW�W\SHV�RI�UHDFWRUV �
)XHO ��8VXDOO\� SHOOHWV� RI� XUDQLXP�R[LGH� �82��� DUUDQJHG� LQ� WXEHV� WR� IRUP� IXHO� URGV�7KH�URGV�DUH�DUUDQJHG�LQWR�IXHO�DVVHPEOLHV�LQ�WKH�UHDFWRU�FRUH�
0RGHUDWRU ��7KLV�LV�PDWHULDO�ZKLFK�VORZV�GRZQ�WKH�QHXWURQV�UHOHDVHG�IURP�ILVVLRQ�VRWKDW�WKH\�FDXVH�PRUH�ILVVLRQ��,W�PD\�EH�ZDWHU��KHDY\�ZDWHU��RU�JUDSKLWH�
&RQWURO�URGV ��7KHVH�DUH�PDGH�ZLWK�QHXWURQ�DEVRUELQJ�PDWHULDO�VXFK�DV�FDGPLXP�KDIQLXP�RU�ERURQ��DQG�DUH�LQVHUWHG�RU�ZLWKGUDZQ�IURP�WKH�FRUH�WR�FRQWURO�WKH�UDWH�RIUHDFWLRQ�� RU� WR� KDOW� LW�� �6HFRQGDU\� VKXWGRZQ� V\VWHPV� LQYROYH� DGGLQJ� RWKHU� QHXWURQDEVRUEHUV��XVXDOO\�DV�D�IOXLG��WR�WKH�V\VWHP��
&RRODQW ��$�OLTXLG�RU�JDV�FLUFXODWLQJ�WKURXJK�WKH�FRUH�VR�DV�WR�WUDQVIHU�WKH�KHDW�IURPLW�
3UHVVXUH� YHVVHO� RU� SUHVVXUH� WXEHV �� (LWKHU� D� UREXVW� VWHHO� YHVVHO� FRQWDLQLQJ WKHUHDFWRU�FRUH�DQG� PRGHUDWRU� RU�D�VHULHV�RI�WXEHV�KROGLQJ�WKH�IXHO�DQG�FRQYH\LQJ�WKHFRRODQW�WKURXJK�WKH�PRGHUDWRU�
6WHDP� JHQHUDWRU �� 3DUW� RI� WKH� FRROLQJ� V\VWHP� ZKHUH� WKH� KHDW� IURP� WKH� UHDFWRU� LVXVHG�WR�PDNH�VWHDP�IRU�WKH�WXUELQH�
&RQWDLQPHQW ��7KH VWUXFWXUH�DURXQG�WKH�UHDFWRU�FRUH�ZKLFK�LV�GHVLJQHG�WR�SURWHFW� LWIURP�RXWVLGH�LQWUXVLRQ�DQG�WR�SURWHFW�WKRVH�RXWVLGH�IURP�WKH�HIIHFWV�RI�UDGLDWLRQ�RU�DQ\PDOIXQFWLRQ�LQVLGH��,W�LV�W\SLFDOO\�D�PHWUH�WKLFN�FRQFUHWH�DQG�VWHHO�VWUXFWXUH�
0RVW� DERXW� � DERXW ��� �� RI� WKH� QXFOHDU� SRZHU� UHDFWRUV� LQ� RSHUDWLRQ� DUH� ZDWHU�FRROHG� UHDFWRUV�� 7KH\� DUH� RI� WZR� EDVLF� W\SHV �� OLJKW�ZDWHU� UHDFWRUV� �/:5V�� ZLWKRUGLQDU\�ZDWHU� DV�PRGHUDWRU�� DQG�KHDY\�ZDWHU� UHDFWRUV� �+:5V��� 7KH�/:5V�DUH� LQWXUQ�VXEGLYLGHG�LQWR�ERLOLQJ�DQG�SUHVVXUL]HG�ZDWHU�UHDFWRUV��%:5V�DQG�3:5V��
7\SLFDO�H[DPSOHV RI�DGYDQFHG�+:5V�XQGHU GHYHORSPHQW
7KHUH�DUH�VHYHUDO�GLIIHUHQW�W\SHV�RI�UHDFWRUV�DV�LQGLFDWHG�LQ�WKH�IROORZLQJ�WDEOH�
0RVW� QXFOHDU� HOHFWULFLW\� LV� JHQHUDWHG� XVLQJ� MXVW� WZR� NLQGV� RI� UHDFWRUV� ZKLFK� ZHUHGHYHORSHG�LQ�WKH�����V�DQG�LPSURYHG�VLQFH�
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*:H��FDSDFLW\�LQ�WKRXVDQGV�RI�PHJDZDWWV�6RXUFH �� 1XFOHDU� (QJLQHHULQJ� ,QWHUQDWLRQDO� KDQGERRN� ����� XSGDWHG�� LQFOXGLQJ3LFNHULQJ�$�LQ�&DQDGD�

3:5����

)%5��

%:5���

5%0.���
0DJQR[�	�$*5���

3+:5���2WKHU��
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������� 3:5 ��3UHVVXULVHG�:DWHU�5HDFWRU

0DLQ�FRXQWULHV ��86��)UDQFH��-DSDQ��5XVVLD���ZLWK�D�WRWDO�RI�����UHDFWRUV�HTXDOOLQJ����*ZH�)XHO ��HQULFKHG�82�&RRODQW ��:DWHU0RGHUDWRU ��:DWHU
7KLV�LV�WKH�PRVW�FRPPRQ�W\SH��ZLWK�RYHU�����LQ�XVH�IRU�SRZHU�JHQHUDWLRQ�DQG�DIXUWKHU�VHYHUDO�KXQGUHG�LQ�QDYDO�SURSXOVLRQ��7KH�GHVLJQ�RULJLQDWHG�DV�D�VXEPDULQHSRZHU�SODQW��,W�XVHV�RUGLQDU\�ZDWHU�DV�ERWK�FRRODQW�DQG�PRGHUDWRU��7KH�GHVLJQ�LVGLVWLQJXLVKHG�E\�KDYLQJ�D�SULPDU\�FRROLQJ�FLUFXLW�ZKLFK�IORZV�WKURXJK�WKH�FRUH�RI�WKHUHDFWRU�XQGHU�YHU\�KLJK�SUHVVXUH��DQG�D�VHFRQGDU\�FLUFXLW�LQ�ZKLFK�VWHDP�LVJHQHUDWHG�WR�GULYH�WKH�WXUELQH�$�3:5�KDV�IXHO�DVVHPEOLHV�RI���������URGV�HDFK��DUUDQJHG�YHUWLFDOO\�LQ�WKH�FRUH�DQG�D ODUJH�UHDFWRU�ZRXOG�KDYH�DERXW���������IXHO�DVVHPEOLHV�ZLWK��������WRQQHV�RIXUDQLXP�:DWHU�LQ�WKH�UHDFWRU�FRUH�UHDFKHV�DERXW�����&��KHQFH�LW�PXVW�EH�NHSW�XQGHU�DERXW����WLPHV�DWPRVSKHULF�SUHVVXUH�WR�SUHYHQW�LW�ERLOLQJ��3UHVVXUH�LV�PDLQWDLQHG�E\VWHDP�LQ�D�SUHVVXULVHU��VHH�GLDJUDP���,Q�WKH�SULPDU\�FRROLQJ�FLUFXLW�WKH�ZDWHU�LV�DOVRWKH�PRGHUDWRU��DQG�LI�DQ\�RI�LW�WXUQHG�WR�VWHDP�WKH�ILVVLRQ�UHDFWLRQ�ZRXOG�VORZ�GRZQ�7KLV�QHJDWLYH�IHHGEDFN�HIIHFW�LV�RQH�RI�WKH�VDIHW\�IHDWXUHV�RI�WKH�W\SH��7KH�VHFRQGDU\VKXWGRZQ�V\VWHP�LQYROYHV�DGGLQJ�ERURQ�WR�WKH�SULPDU\�FLUFXLW�7KH�VHFRQGDU\�FLUFXLW�LV�XQGHU�OHVV�SUHVVXUH�DQG�WKH�ZDWHU�KHUH�ERLOV�LQ�WKH�KHDWH[FKDQJHUV�ZKLFK�DUH�WKXV�VWHDP�JHQHUDWRUV��7KH�VWHDP�GULYHV�WKH�WXUELQH�WRSURGXFH�HOHFWULFLW\��DQG�LV�WKHQ�FRQGHQVHG�DQG�UHWXUQHG�WR�WKH�KHDW�H[FKDQJHUV�LQFRQWDFW�ZLWK�WKH�SULPDU\�FLUFXLW�
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������� %:5 ��%RLOLQJ�:DWHU�5HDFWRU

0DLQ�FRXQWULHV ��86��-DSDQ��6ZHGHQ��ZLWK�D�WRWDO�RI����UHDFWRUV�HTXDOOLQJ ���*ZH�)XHO ��HQULFKHG�82�&RRODQW ��:DWHU0RGHUDWRU ��:DWHU
7KLV�GHVLJQ�KDV�PDQ\�VLPLODULWLHV�WR�WKH�3:5��H[FHSW�WKDW�WKHUH�LV�RQO\�D�VLQJOH�FLUFXLWLQ�ZKLFK�WKH�ZDWHU�LV�DW�ORZHU�SUHVVXUH��DERXW����WLPHV�DWPRVSKHULF�SUHVVXUH��VR�WKDWLW�ERLOV�LQ�WKH�FRUH�DW�DERXW�����&��7KH�UHDFWRU�LV�GHVLJQHG�WR�RSHUDWH�ZLWK��������RIWKH�ZDWHU�LQ�WKH�WRS�SDUW�RI�WKH�FRUH�DV�VWHDP��DQG�KHQFH�ZLWK�OHVV�PRGHUDWLQJ�HIIHFWDQG�WKXV�HIILFLHQF\�WKHUH�7KH�VWHDP�SDVVHV�WKURXJK�GULHU�SODWHV��VWHDP�VHSDUDWRUV��DERYH�WKH�FRUH�DQG�WKHQGLUHFWO\�WR�WKH�WXUELQHV��ZKLFK�DUH�WKXV�SDUW�RI�WKH�UHDFWRU�FLUFXLW��6LQFH�WKH�ZDWHUDURXQG�WKH�FRUH�RI�D�UHDFWRU�LV�DOZD\V�FRQWDPLQDWHG�ZLWK�WUDFHV�RI�UDGLRQXFOLGHV��LWPHDQV�WKDW�WKH�WXUELQH�PXVW�EH�VKLHOGHG�DQG�UDGLRORJLFDO�SURWHFWLRQ�SURYLGHG�GXULQJPDLQWHQDQFH��7KH�FRVW�RI�WKLV�WHQGV�WR�EDODQFH�WKH�VDYLQJV�GXH�WR�WKH�VLPSOHU�GHVLJQ�0RVW�RI�WKH�UDGLRDFWLYLW\�LQ�WKH�ZDWHU�LV�YHU\�VKRUW�OLYHG��VR�WKH�WXUELQH�KDOO�FDQ�EHHQWHUHG�VRRQ�DIWHU�WKH�UHDFWRU�LV�VKXW�GRZQ��PRVWO\�1�����ZLWK�D���VHFRQG�KDOI�OLIH$�%:5�IXHO�DVVHPEO\�FRPSULVHV��������IXHO�URGV��DQG�WKHUH�DUH�XS�WR����DVVHPEOLHV�LQ�D�UHDFWRU�FRUH��KROGLQJ�XS�WR�����WRQQHV�RI�XUDQLXP��7KH�VHFRQGDU\FRQWURO�V\VWHP�LQYROYHV�UHVWULFWLQJ�ZDWHU�IORZ�WKURXJK�WKH�FRUH�VR�WKDW�VWHDP�LQ�WKHWRS�SDUW�PHDQV�PRGHUDWLRQ�LV�UHGXFHG�
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������� 0DJQR[�	�$*5��$GYDQFHG�*DV�5HDFWRU� ��*DV�¤�&RROHG��5HDFWRU

0DLQ�FRXQWULHV ��8.��ZLWK�D�WRWDO RI����UHDFWRUV�HTXDOOLQJ ���*ZH�)XHO ��QDWXUDO�8��PHWDO���HQULFKHG�82�&RRODQW ��&2�0RGHUDWRU ��*UDSKLWH
7KHVH� DUH� WKH� VHFRQG� JHQHUDWLRQ� RI� %ULWLVK� JDV�FRROHG� UHDFWRUV�� XVLQJ� JUDSKLWHPRGHUDWRU�DQG�FDUERQ�GLR[LGH�DV�FRRODQW��7KH�IXHO�LV�XUDQLXP�R[LGH�SHOOHWV��HQULFKHGWR�����������LQ�VWDLQOHVV�VWHHO�WXEHV��7KH�FDUERQ�GLR[LGH�FLUFXODWHV�WKURXJK�WKH�FRUH�UHDFKLQJ�����&�DQG� WKHQ�SDVW� VWHDP�JHQHUDWRU� WXEHV�RXWVLGH� LW�� EXW� VWLOO� LQVLGH� WKHFRQFUHWH� DQG� VWHHO� SUHVVXUH� YHVVHO�� &RQWURO� URGV� SHQHWUDWH� WKH� PRGHUDWRU� DQG� DVHFRQGDU\�VKXWGRZQ�V\VWHP�LQYROYHV�LQMHFWLQJ�QLWURJHQ�WR�WKH�FRRODQW�
7KH�$*5�ZDV�GHYHORSHG�IURP�WKH�0DJQR[�UHDFWRU��DOVR�JUDSKLWH�PRGHUDWHG�DQG�&2�FRROHG��DQG�D�QXPEHU�RI� WKHVH�DUH� VWLOO� RSHUDWLQJ� LQ�8.��7KH\�XVH�QDWXUDO� XUDQLXPIXHO�LQ�PHWDO�IRUP�
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������� 3+:5 ��3UHVVXULVHG�+DY\�:DWHU�5HDFWRU�� &$1'8 �

0DLQ�FRXQWULHV ��&$1$'$�ZLWK�D�WRWDO�RI����UHDFWRUV�HTXDOOLQJ ���*ZH�)XHO ��QDWXUDO�82�&RRODQW ��KHDY\�:DWHU0RGHUDWRU ��KHDY\�:DWHU
7KH�&$1'8�UHDFWRU�GHVLJQ�KDV�EHHQ�GHYHORSHG�VLQFH�WKH�����V�LQ�&DQDGD��,W�XVHVQDWXUDO�XUDQLXP�������8������R[LGH�DV�IXHO��KHQFH�QHHGV�D�PRUH�HIILFLHQW�PRGHUDWRU�LQ�WKLV�FDVH�KHDY\�ZDWHU��'�2���ZLWK�WKH�&$1'8�V\VWHP��WKH�PRGHUDWRU�LV�HQULFKHG��LH�ZDWHU��UDWKHU�WKDQ�WKH�IXHO���D�FRVW�WUDGH�RII�7KH�PRGHUDWRU� LV� LQ�D� ODUJH� WDQN�FDOOHG�D�FDODQGULD��SHQHWUDWHG�E\�VHYHUDO�KXQGUHGKRUL]RQWDO�SUHVVXUH�WXEHV�ZKLFK�IRUP�FKDQQHOV�IRU�WKH�IXHO��FRROHG�E\�D�IORZ�RI�KHDY\ZDWHU�XQGHU�KLJK�SUHVVXUH� LQ� WKH�SULPDU\�FRROLQJ�FLUFXLW�� UHDFKLQJ�����&��$V� LQ� WKH3:5�� WKH� SULPDU\� FRRODQW� JHQHUDWHV� VWHDP� LQ� D� VHFRQGDU\� FLUFXLW� WR� GULYH� WKHWXUELQHV�� 7KH� SUHVVXUH� WXEH� GHVLJQ� PHDQV� WKDW� WKH� UHDFWRU� FDQ� EH� UHIXHOOHGSURJUHVVLYHO\�ZLWKRXW�VKXWWLQJ�GRZQ��E\� LVRODWLQJ� LQGLYLGXDO�SUHVVXUH� WXEHV� IURP� WKHFRROLQJ�FLUFXLW�
$�&$1'8�IXHO�DVVHPEO\�FRQVLVWV�RI�D�EXQGOH�RI����KDOI�PHWUH�ORQJ�IXHO�URGV��FHUDPLFIXHO�SHOOHWV� LQ�]LUFDOR\� WXEHV��SOXV�D�VXSSRUW�VWUXFWXUH��ZLWK����EXQGOHV� O\LQJ�HQG� WRHQG� LQ� D� IXHO� FKDQQHO�� &RQWURO� URGV� SHQHWUDWH� WKH� FDODQGULD� YHUWLFDOO\�� DQG� DVHFRQGDU\�VKXWGRZQ�V\VWHP�LQYROYHV�DGGLQJ�JDGROLQLXP�WR�WKH�PRGHUDWRU��7KH�KHDY\ZDWHU�PRGHUDWRU�FLUFXODWLQJ�WKURXJK�WKH�ERG\�RI�WKH�FDODQGULD�YHVVHO�DOVR�\LHOGV�VRPHKHDW��WKRXJK�WKLV�FLUFXLW�LV�QRW�VKRZQ�RQ�WKH�GLDJUDP�DERYH��
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������� /:*5��5%0.� ��/LJKW�:DWHU�*UDSKLWH 5HDFWRU

0DLQ�FRXQWULHV ��5866,$������ZLWK�D�WRWDO�RI����UHDFWRUV�HTXDOOLQJ ���*ZH�)XHO ��HQULFKHG�82�&RRODQW ��:DWHU0RGHUDWRU ��JUDSKLWH
7KHUH�DUH����QXFOHDU�SRZHU�XQLWV�LQ�FRPPHUFLDO�RSHUDWLRQ�LQ�5XVVLD�DW�SUHVHQW��7KH5%0.� UHDFWRUV� LQ� RSHUDWLRQ� EHORQJ� WR� WKUHH� GLIIHUHQW� GHVLJQ� JHQHUDWLRQV�� EXLOW� WRFRPSO\�ZLWK�GLIIHUHQW�JHQHUDWLRQV�RI�6RYLHW�VDIHW\�UHTXLUHPHQWV�7KH�5%0.�HYROYHG� IURP�6RYLHW� XUDQLXP�JUDSKLWH� UHDFWRUV�ZKRVH�SXUSRVH�ZDV� WKHSURGXFWLRQ� RI� SOXWRQLXP�7KH� ILUVW� RI� WKHVH� SOXWRQLXP� SURGXFWLRQ� UHDFWRUV� EHJDQRSHUDWLRQ�LQ�������7RGD\����5%0.�SRZHU�UHDFWRUV�DUH�SURGXFLQJ�HOHFWULFLW\�LQ�WKUHH6WDWHV��WKH�JURVV�HOHFWULFLW\�SRZHU�UDWLQJ�RI�DOO�EXW�WZR�5%0.V�LV������0ZH�$� FKDQQHO�W\SH�5%0.�¤����� UHDFWRU� LV� D� V\VWHP�ZLWK� D� JUDSKLWH�PRGHUDWRU�� OLJKW�ZDWHU�FRRODQW�DQG�XUDQLXP�GLR[LGH�IXHO�
,W�HPSOR\V�ORQJ����PHWUH��YHUWLFDO�SUHVVXUH�WXEHV�UXQQLQJ�WKURXJK�JUDSKLWH�PRGHUDWRU�DQG� LV�FRROHG�E\�ZDWHU��ZKLFK� LV�DOORZHG�WR�ERLO� LQ� WKH�FRUH�DW�����&��PXFK�DV� LQ�D%:5��)XHO� LV� ORZ�HQULFKHG�XUDQLXP�R[LGH�PDGH�XS� LQWR�IXHO�DVVHPEOLHV�����PHWUHVORQJ��:LWK�PRGHUDWLRQ�ODUJHO\�GXH�WR�WKH�IL[HG�JUDSKLWH��H[FHVV�ERLOLQJ�VLPSO\�UHGXFHVWKH� FRROLQJ� DQG� QHXWURQ� DEVRUEWLRQ� ZLWKRXW� LQKLELWLQJ� WKH� ILVVLRQ� UHDFWLRQ�� DQG� DSRVLWLYH�IHHGEDFN�SUREOHP�FDQ�DULVH�



0$&+,1(5<�%5($.'2:1�5,6.6�2)�18&/($5�32:(5�3/$176,0,$�����

�� ����

������� )%5���)DVW�1HXWURQ�5HDFWRU
0DLQ�FRXQWULHV ��-DSDQ��)UDQFH��5XVVLD�ZLWK�D�WRWDO�RI���HTXDOOLQJ ����*ZH�)XHO ��3X2��DQG�82�&RRODQW ��OLTXLG�VRGLXP0RGHUDWRU ��QRQH
6HYHUDO� FRXQWULHV� KDYH� UHVHDUFK� DQG� GHYHORSPHQW� SURJUDPPHV IRU� LPSURYHG� )DVW%UHHGHU�5HDFWRUV��)%5���ZKLFK�DUH�D� W\SH�RI�)DVW�1HXWURQ�5HDFWRU��7KHVH�XVH� WKHXUDQLXP�����LQ�UHDFWRU�IXHO�DV�ZHOO�DV�WKH�ILVVLOH�8�����LVRWRSH�XVHG�LQ�PRVW�UHDFWRUV�$ERXW� ��� OLTXLG� PHWDO�FRROHG� )%5V� KDYH� DOUHDG\� EHHQ� RSHUDWLQJ�� VRPH� VLQFH� WKH����V�� DQG� VRPH� VXSSO\� HOHFWULFLW\� FRPPHUFLDOO\�� $ERXW� ���� UHDFWRU�\HDUV� RIRSHUDWLQJ�H[SHULHQFH�KDYH�EHHQ�DFFXPXODWHG�1DWXUDO�XUDQLXP�FRQWDLQV�DERXW�������8�����DQG��������8������,Q�DQ\�UHDFWRU�WKH�8�����FRPSRQHQW�LV�WXUQHG�LQWR�VHYHUDO�LVRWRSHV�RI�SOXWRQLXP�GXULQJ�LWV�RSHUDWLRQ��7ZRRI� WKHVH�� 3X����� DQG� 3X������ WKHQ� XQGHUJR� ILVVLRQ� LQ� WKH� VDPH� ZD\� DV� 8����� WRSURGXFH�KHDW��,Q�D�IDVW�QHXWURQ�UHDFWRU�WKLV�SURFHVV�LV�RSWLPLVHG�VR�WKDW�LW�FDQ�
EUHHG
IXHO�)%5V�FDQ�XWLOLVH�XUDQLXP�DERXW����WLPHV�PRUH�HIILFLHQWO\�WKDQ�D�QRUPDO�UHDFWRU��7KH\DUH�KRZHYHU�H[SHQVLYH� WR�EXLOG�DQG�FRXOG�RQO\�EH� MXVWLILHG�HFRQRPLFDOO\� LI�XUDQLXPSULFHV�ZHUH�WR�ULVH�WR�SUH������YDOXHV��DERXW�IRXU�WLPHV�WKH�FXUUHQW�PDUNHW�SULFH�)RU�WKLV�UHDVRQ�UHVHDUFK�ZRUN�RQ�WKH������0:H�(XURSHDQ�)%5�KDV�DOPRVW�FHDVHGDQG� WKH� ����� 0:H� )UHQFK� 6XSHUSKHQL[� )%5� KDV� EHHQ� FORVHG� GRZQ�� 5HVHDUFKFRQWLQXHV� LQ�,QGLD��-DSDQ
V�0RQMX�SURWRW\SH�FRPPHUFLDO�)%5�ZDV�FRQQHFWHG� WR� WKHJULG�LQ�$XJXVW�������EXW�ZDV�WKHQ�VKXW�GRZQ�GXH�WR�D�VRGLXP�OHDN�7KH�5XVVLDQ�%1����� IDVW�EUHHGHU� UHDFWRU�KDV�EHHQ�VXSSO\LQJ�HOHFWULFLW\� WR� WKH�JULGVLQFH������DQG�KDV�WKH�EHVW�RSHUDWLQJ�DQG�SURGXFWLRQ UHFRUG�RI�DOO�5XVVLD
V�QXFOHDUSRZHU�XQLWV��7KH�%1�����)%5�RSHUDWHG�LQ�.D]DNKVWDQ�IRU����\HDUV�DQG�DERXW�KDOI�RILWV�RXWSXW�ZDV�XVHG�IRU�ZDWHU�GHVDOLQDWLRQ��5XVVLD�SODQV�WR�UHFRQILJXUH�WKH�%1�����WREXUQ� WKH�SOXWRQLXP� IURP� LWV�PLOLWDU\� VWRFNSLOHV�� DQG� FRQVWUXFWLRQ�KDV� VWDUWHG� RQ� WKHILUVW�%1������D�QHZ�ODUJHU�)%5�ZLWK�LPSURYHG�IHDWXUHV�,Q� WKH�86$��*(�ZDV� LQYROYHG� LQ�GHVLJQLQJ�D�PRGXODU�����0:H� OLTXLG�PHWDO�FRROHGLQKHUHQWO\�VDIH� UHDFWRU� �� 35,60�� *(� DQG� $UJRQQH� KDYH� DOVR� EHHQ� GHYHORSLQJ� DQDGYDQFHG� OLTXLG�PHWDO� IDVW� EUHHGHU� UHDFWRU� �$/05�� RI� RYHU� ����� 0:H�� EXW� ERWKGHVLJQV�DUH�VWLOO�DW�DQ�HDUO\�VWDJH�DQG�KDYH�EHHQ�ZLWKGUDZQ�IURP�15&�UHYLHZ��1R�86IDVW� QHXWURQ� UHDFWRU� KDV� VR� IDU� EHHQ� ODUJHU� WKDQ� ���0:H� DQG� QRQH� KDV� VXSSOLHGHOHFWULFLW\�FRPPHUFLDOO\�
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��������$GYDQFHG�UHDFWRUV0RUH�WKDQ�D�GR]HQ�DGYDQFHG�UHDFWRU�GHVLJQV DUH�LQ�YDULRXV�VWDJHV�RI�GHYHORSPHQW�6RPH�DUH�HYROXWLRQDU\�IURP�WKH�3:5��%:5�DQG�&$1'8�GHVLJQV�DERYH��VRPH�DUHPRUH� UDGLFDO� GHSDUWXUHV�� 7KH� IRUPHU� LQFOXGH� WKH� $GYDQFHG� %RLOLQJ�:DWHU� 5HDFWRU�WZR� RI� ZKLFK� DUH� QRZ� RSHUDWLQJ� ZLWK� RWKHUV� XQGHU� FRQVWUXFWLRQ�� 7KH� EHVW�NQRZQUDGLFDO�QHZ�GHVLJQ�LV�WKH�3HEEOH�%HG�0RGXODU�5HDFWRU��XVLQJ�KHOLXP�DV�FRRODQW��DW�DYHU\�KLJK�WHPSHUDWXUH��WR�GULYH�D�WXUELQH�GLUHFWO\�

&+$37(5�����0$&+,1(5<�%5($.'2:1�,1685$1&(�'$7$
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0RUH�WKDQ�����RI�WKH�ZRUOG©V�FRPPHUFLDO�QXFOHDU�UHDFWRUV�DUH�LQVXUHG�E\�WKH�QXFOHDULQVXUDQFH�SRROV��ZKLFK�DUH� FRPSULVHG�RI�PHPEHUV� IURP�DOO�ZHVWHUQ� DQG�PRVW� HDVW$VLDQ�FRXQWULHV�DQG� LQ� UHFHQW�\HDUV�KDV�H[SDQGHG� WR� LQFOXGH�QHZO\� IRUPHG�QXFOHDULQVXUDQFH�SRROV�LQ�FHQWUDO�DQG�HDVWHUQ�(XURSH�
$W�QXFOHDU�SRZHU�SODQWV�ZRUOGZLGH��HOHFWULFDO�DQG�PHFKDQLFDO�HTXLSPHQW�GRHV�EUHDNGRZQ�RFFDVLRQDOO\��$OWKRXJK� WKHVH� IDLOXUHV� GR� QRW� QHFHVVDULO\� FRPSURPLVH� QXFOHDUVDIHW\�� WKH\� FDQ�FDXVH�VLJQLILFDQW�GDPDJH� WR� HTXLSPHQW�� OHDGLQJ� WR�D� FRQVLGHUDEOHORVV�RI�JHQHUDWLQJ�UHYHQXH�DQG�FDXVLQJ�VL]HDEOH�LQVXUDQFH�ORVVHV�
7KLV� SDSHU� DGGUHVVHV� 0DFKLQHU\� %UHDNGRZQ� LQVXUDQFH�� ZKLFK� QRUPDOO\� FRYHUVPHFKDQLFDO�DQG�HOHFWULFDO�IDLOXUHV��0DFKLQHU\�EUHDNGRZQ�HYHQWV�LQFOXGH ��WXUELQH�DQGHOHFWULFDO� JHQHUDWRU� IDLOXUHV �� FDWDVWURSKLF� IDLOXUHV� RI� VWHDP�� FRQGHQVDWH DQGIHHGZDWHU� SLSLQJ�� IRUHLJQ� PDWHULDO� GDPDJH� LQ� SULPDU\� DQG� VHFRQGDU\� V\VWHPVDIIHFWLQJ� ERWK� HOHFWULFDO� DQG� PHFKDQLFDO� V\VWHPV�� DQG� FDWDVWURSKLF� IDLOXUHV� RIWUDQVIRUPHUV��ORDG�GLVWULEXWLRQ�FHQWUHV DQG�VZLWFK\DUG�HTXLSPHQW�$GGLWLRQDOO\��PDFKLQHU\�IDLOXUHV�DW�SRZHU�SODQWV�FDQ�FDXVH�PDMRU�ILUH�HYHQWV�
7KH� ODUJHVW� SDUW� RI� WKH� SURSHUW\� LQVXUDQFH� ULVN� KDV� DQ� RULJLQ� IURP� PDFKLQHU\EUHDNGRZQ�HYHQWV�

������� &DXVH�RI�LQVXUDQFH�/RVV�������¤������
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$�UHYLHZ�RI�PRUH� WKDQ�����SURSHUW\� LQVXUDQFH� ORVVHV� WKDW�RFFXUUHG� LQ�ERWK�QXFOHDUDQG�QRQ�QXFOHDU��EDODQFH�RI�SODQW���7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�GLVWULEXWLRQ�RI�SDLGORVVHV� ZLWK� UHVSHFW� WR� HDFK� SHULO� W\SH�� ([FOXGHG� DUH� EXVLQHVV� LQWHUUXSWLRQ� ORVVHVZKLFK�DUH� LQVXUDQFH�ORVVHV�UHVXOWLQJ�IURP�WKH� ORVV�RI�UHYHQXH�GXH�WR�WKH� LQDELOLW\�RIWKH�GDPDJHG�IDFLOLW\�WR�JHQHUDWH�HOHFWULFLW\�
)LJXUH���

$V� LOOXVWUDWHG DERYH�� 0DFKLQHU\� %UHDNGRZQ� LQVXUDQFH� ORVVHV� FRQVWLWXWH� WKH� YDVWPDMRULW\�RI�LQVXUDQFH�ORVVHV��0DFKLQHU\�%UHDNGRZQ�ORVVHV�DFFRXQW�IRU����SHUFHQW�RIWKH�WRWDO�QXPEHU�RI�WKH�QXFOHDU�LQVXUDQFH�ORVV�KLVWRU\�DQG�UHSUHVHQW WKH�PRVW�FRVWO\ORVVHV�
7KH� UHVXOWV� RI� D� PRUH� GHWDLOHG� DQDO\VLV� RI� WKH� PDFKLQHU\� EUHDNGRZQ� ORVV� KLVWRU\UHYHDOV�WKDW�WKH�ODUJHVW�QXFOHDU�LQVXUDQFH�ULVN��ORVV�IUHTXHQF\�[�PRQHWDU\�GDPDJHV�LQYROYHV�0DLQ�7XUELQHV��0DLQ�*HQHUDWRUV��5HDFWRUV�DQG�,QWHUQDOV��7UDQVIRUPHUV�DQG3XPSV�

��������0DFKLQHU\�%UHDNGRZQ�/RVVHV�E\�&RPSRQHQW�������¤������
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0%�/RVV�$PRXQW��0LR86'���)LJXUH����

0DLQ�SULPDU\�DQG�VHFRQGDU\�V\VWHP�FRQGLWLRQ
5HDFWRU�YHVVHOV
,Q�QRUPDO�RSHUDWLRQ�� WKH�YHVVHO�JUDGXDOO\�GHWHULRUDWHV�DV� WKH�QHXWURQ� UDGLDWLRQ� IURPWKH� UHDFWRU©V� ILVVLOH� FRUH� VORZO\� HPEULWWOHV� WKH� YHVVHO� PHWDO� RSSRVLWH� WKH� IXHO�� 7KLVHPEULWWOHPHQW�PDNHV� WKH�YHVVHO�SDUWLFXODUO\�VHQVLWLYH� WR�SUHVVXUL]HG� WKHUPDO�VKRFNVRU� WR� VXGGHQ�SUHVVXUH� VXUJHV�ZKHQ� FROG�� 7KH� SUHVHQFH� RI� D� FUDFN�ZRXOG� WKHQ� EHSRWHQWLDOO\�GDPDJLQJ�
6XE�FRDWLQJ�GHIHFWV
,Q�RUGHU�WR�SUHYHQW�WKH�ULVNV�RI�FRUURVLRQ��WKH�FDUERQ�VWHHO�FRPSRQHQWV�RI�WKH�SULPDU\V\VWHP�DUH�FRDWHG�ZLWK�RQH�RU�PRUH� OD\HUV�RI�VWDLQOHVV�VWHHO��RU�QLFNHO�EDVHG�DOOR\�LQFRQHO���3RWHQWLDO�GHIHFWV�DUH�WKHQ�FUHDWHG�LQ�WKH�EDVH�PHWDO�� MXVW�XQGHU�GHSRVLWHGPHWDO�FRDW�DQG�DUH�NQRZQ�DV�VXE�FRDWLQJ�GHIHFWV��H[DPSOHV� YHVVHO�QR]]OHV��VWHDPJHQHUDWRU�WXEH�VKHHWV����

('*���� )XHO�(TXLS������
0Q�&RQGHQVHU����

0Q�7�*����

0RWRU���1XFOHDU�IXHO����3LSLQJ�����3XPS�����
5[�	�,QWHUQDOV�����

6�*�����
6ZLWFKJHDU���

;IRUPHU������0Q�(OHFWULFDO��
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6WHDP�JHQHUDWRU�WXEHV
7KH�VWHDP�JHQHUDWRUV�DUH� WKH�KHDW�H[FKDQJHUV�ZKLFK� WUDQVIHU HQHUJ\�EHWZHHQ� WKHZDWHU�RI�WKH�SULPDU\�V\VWHP�DQG�WKDW�LQ�WKH�VHFRQGDU\�V\VWHP�DQG�DUH�HTXLSSHG�ZLWKWKRXVDQGV� RI� VPDOO�GLDPHWHU�� WKLQ�ZDOO� �DERXW� ��PP�� WXEHV� VXEMHFWHG� WR� H[WUHPHO\KDUVK�WKHUPDO�DQG�PHFKDQLFDO�FRQGLWLRQV��7KHVH�WXEHV�GHJUDGH�LQ�VHUYLFH�PDLQO\�GXHWR�VWUHVV�FRUURVLRQ�FUDFNLQJ�RI�WKH�WXEH�LQQHU�RU�RXWHU�VNLQ��2WKHU�GHWHULRUDWLRQ�VXFKDV� ZHDU�� GHIRUPDWLRQ� DQG� YLEUDWLRQ� FRQWLQXH� WR� DIIHFW WKH� WXEHV�� UHJDUGOHVV� RI� WKHPDWHULDO�XVHG�WR�PDNH�WKHP�
$OOR\�����]RQHV
6WUHVV�FRUURVLRQ�FUDFNV�ZHUH�GLVFRYHUHG� LQ�DOOR\������LQFRQHO��SDUWV��7KLV�PDWHULDO� �ZKLFK� FKLHIO\� FRQVLVWV� RI� QLFNHO�� FKURQLXP� DQG� LURQ�� LV� XVHG� WR� FRDW� FHUWDLQ� ODUJHIHUULWLF�FDUERQ�VWHOO�FRPSRQHQWV�RI�WKH�SULPDU\�V\VWHP WR�SUHYHQW�FRUURVLRQ�
'HIHFWV� ZHUH� REVHUYHG� RQ� FHUWDLQ� LQVWUXPHQWDWLRQ� QR]]OHV�� ZKLFK� KDYH� EHHQUHSODFHG�E\�SDUWV�PDGH�RI�DOOR\������D�PDWHULDO�RI�VLPLODU�FRPSRVLWLRQ�EXW�ZKLFK�LV�IDUOHVV�SURQH�WR�VWUHVV�FRUURVLRQ��DFFRUGLQJ�WR�FXUUHQWO\�DYDLODEOH�GDWD�7KH�VDPH�W\SH�RI�GDPDJH�ZDV�EURXJKW�WR�OLJKW�RQ�WKH�YHVVHO�FORVXUH�KHDG�DGDSWHUV�ZKLFK�DUH�VKRUW�WXEHV�IRU�LQVHUWLRQ�RI�WKH�FRQWURO�FOXVWHUV�DQG�WKHUPRFRXSOHV�DQG��WKHFORVXUH�KHDGV�ZHUH�UHSODFHG�E\�QHZ�FRPSRQHQWV�ZLWK�DGDSWHUV�PDGH�RI�DOOR\ ����
3ULPDU\�SXPS�WKHUPDO�EDUULHUV
7KH�SULPDU\�SXPS� WKHUPDO�EDUULHU�FRQVLVWV�RI�D� IODQJH��D�FRLO� FRQWDLQLQJ�FROG�ZDWHUDQG�DQ�RXWHU�FDVLQJ��,W�SUHYHQWV�RYHUKHDWLQJ�RI�WKH�SXPS�VKDIW�WUDQVPLWWLQJ�WKH�PRWRUPRYHPHQW�&UDFNV�RQ�WKH�WKHUPDO�EDUULHUV�GXH�WR�WKHUPDO�IDWLJXH�FDQ�FDXVH�IDLOXUHV�
&KHFN�YDOYHV
3UREOHPV�RI�EORFNDJH�RI�WKH�FKHFN�YDOYHV�
&RQWURO�FOXVWHU�PRYHPHQW�DQRPDOLHV
0DMRU�PDOIXQFWLRQV�LQ�WKH�FRQWURO�FOXVWHUV�KDYH�EHHQ�GHWHFWHG�LQ�UHFHQW�\HDUV�8QGHUWKH� HIIHFW� RI� UHSHDWHG� PHFKDQLFDO� ORDGLQJV�� D� VPDOO� �� PP� GLDPHWHU� VFUHZ� EURNHLQVLGH� WKH� PHFKDQLVP� FRQWUROOLQJ� FOXVWHU� PRYHPHQW�� WULJJHULQJ� XQFRQWUROOHGPRYHPHQWV��SDUWLDO�GURS�RU�LQVXIILFLHQW�WUDYHO�GXULQJ�RSHUDWLRQ���IROORZHG�E\�VHL]LQJ�RIWKH�FOXVWHUV�
&RUH�EDIIOH�DVVHPEO\�VFUHZ�GHWHULRUDWLRQ�RQ�VRPH�UHDFWRUV
,QVLGH� WKH� UHDFWRU� YHVVHO�� EDIIOH� SODWHV� KROG� WKH� IXHO� HOHPHQWV� LQ� SODFH�� 7KLV� EDIIOHDVVHPEO\�� VHFXUHG� WR� WKH� F\OLQGULFDO� FDVLQJ� RI� WKH� YHVVHO�� FRPSULVHV� YHUWLFDO� VWHHOSODWHV��SOXV�KRUL]RQWDO�VWLIIHQHUV� WR�ZKLFK� WKH�SODWHV�DUH�DWWDFKHG�E\�VFUHZV��7KHVHVFUHZV�DUH��DIIHFWHG�E\�WKH�FUDFNLQJ�
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3ULPDU\�&LUFXLW
&RPSRQHQWV�� V\VWHPV� DQG� VXSSRUW� ZHOGPHQWV� IDLOXUHV� FDQ� LQFOXGH� XQDFFHSWDEOHLQGLFDWLRQV� WKDW� QHHG� WR� EH� UHSDLUHG�� OHDNV� RU� VWUXFWXUDO� IDLOXUHV� WKDW� UHVXOW� LQXQDQWLFLSDWHG�SODQW�VKXWGRZQ��RU�FDWDVWURSKLF�UXSWXUHV�WKDW�UHVXOW�LQ�SODQW�GDPDJH��DOOZHOGPHQWV�DQG�KHDW�DIIHFWHG�]RQHV�DVVRFLDWHG�ZLWK�YHVVHOV��SLSLQJ��SXPSV��YDOYHV�KHDW� H[FKDQJHUV�� VWHDP� VHSDUDWRUV� RU� JHQHUDWRUV�� FRUH� VXSSRUW� VWUXFWXUHV� DQGLQWHUQDOV�IRUPLQJ�SDUW�RI�RU�FRQQHFWHG�WR�WKH�SULPDU\�FRROLQJ�FLUFXLW���SUHVVXUH�YHVVHOVXSSRUWV�DQG�DWWDFKPHQW ZHOGV��
6HFRQGDU\�FLUFXLW
([FHVVLYH�WKHUPDO�VKRFN�GXH�WR�XQFRQWUROOHG�DGPLVVLRQ�RI�KHDWLQJ�VWHDP�WR�WKH�WXEHEXQGOH�(URVLRQ�FRUURVLRQ� DQG� FUDFNLQJ� RI� KHDWHUV� WXEHV�� LPSLQJHPHQW� EDIIOH�� WXEH� EXQGOHKHDGHUV��SDVV�SDUWLWLRQV��YHVVHO�LQWHUQDO�VWUXFWXUHV��LQOHW�RXWOHW�QR]]OHV�,QWHJULW\�RI�KHDWHU�WXEHV�DQG�WXEH�WR�WXEHVKHHW�ZHOGV�7KH� WXUELQH� VKRXOG� EH� WULSSHG� E\� FRQGHQVDWH� FRQGXFWLYLW\� H[FHHGLQJ� D� SUHVFULEHGOHYHO�
0DLQ�7XUELQH�DQG�VXSSRUW�V\VWHPV
/XEULFDWLRQ IDLOXUH ��ORVV�RI OXEULFDWLRQ
7KUXVW�%HDULQJ� IDLOXUH �� FKDQJHV� LQ�SRVLWLRQ�RI� WKH� WKUXVW�EHDULQJ�FROODU� UHODWLYH� WRWKH�FDVLQJ��7KHVH�FKDQJHV�LQGLFDWH�WKUXVW�EHDULQJ�ZHDU��RYHUORDGLQJ��IDLOXUH�RU�RWKHUFRQGLWLRQV�FDXVLQJ�WKH�URWRU�WR�PRYH�UHODWLYH�WR�WKH�FDVLQJ��5RWRU�PRYHPHQW�UHODWLYHWR�VWDWLRQDU\�FRPSRQHQWV�RI�WKH�PDFKLQH�FDQ�UHVXOW�LQ�UXEELQJ�GDPDJH�
'LIIHUHQWLDO� H[SDQVLRQ �� $[LDO� LQWHUIHUHQFH� EHWZHHQ� URWDWLQJ� DQG� VWDWLRQDU\FRPSRQHQWV�GXULQJ�SHULRGV�ZKHQ�WHPSHUDWXUH�GLIIHUHQFHV�EHWZHHQ�URWRU�DQG�FDVLQJDUH�DW�WKH�PD[LPXP��VWDUWXS��ORDG�WUDQVLHQWV��VKXWGRZQ�����
%ODGH� DQG� 5RWRU� )DLOXUH �� %ODGH� DQG� URWRU� IDLOXUHV� DUH� JHQHUDOO\� GXH� WR� GHVLJQGHILFLHQFLHV�DQG�RU� FRUURVLYH�DWWDFN��%ODGH� IDLOXUHV�GXH� WR� GHVLJQ� GHILFLHQFLHV� VWHPIURP�VLWXDWLRQV�ZKHUH�VWHDP�IORZ�FDXVHV�EODGHV�WR�YLEUDWH�DW�D�IUHTXHQF\�FORVH�WR�DUHVRQDQFH� IRU� WKH� EODGH�� UHVXOWLQJ� LQ� IDWLJXH� IDLOXUH�� &RUURVLYH� DWWDFN� RQ� EODGHV� RUURWRUV�LV�RI�OHVVHU�FRQFHUQ�EHFDXVH�RI�WKH�FKHPLVWU\�DQG�PDWHULDO�FRQWUROV�DVVRFLDWHGZLWK�WKH�VWHDP��FRQGHQVDWH�DQG�IHHGZDWHU�V\VWHPV��%ODGH�GDPDJH�PD\�DOVR�UHVXOWIURP�WKUXVW�RU�MRXUQDO�EHDULQJ�SUREOHPV�WKDW�DOORZ�WKH�WXUELQH�URWRU�WR�PRYH�D[LDOO\�RUUDGLDOO\�FDXVLQJ�FRQWDFW�RI�URWDWLQJ�DQG�VWDWLRQDU\�FRPSRQHQWV�
+LJK� WXUELQH� H[KDXVW� SUHVVXUH� DQG� WHPSHUDWXUH �� 7KH� WXUELQH� VKRXOG� EHXQORDGHG LI� WKH� H[KDXVW� SUHVVXUH� H[FHHGV� PDQXIDFWXUHU©V� RSHUDWLQJ� OLPLWV�� $QDXWRPDWLF�WXUELQH�WULS�VKRXOG�EH�DFWXDWHG�LI�WKH�H[KDXVW�SUHVVXUH�UHDFKHV� OLPLWV�WKDWSUHVHQW�GDQJHURXV�RSHUDWLQJ�FRQGLWLRQV�IRU�WKH�ORZ�SUHVVXUH�EODGHV�UHVXOWLQJ�IURP�DORVV�RI�RU�GHJUDGHG�FRQGHQVHU�YDFXXP�
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6WDOO�)OXWWHU �� PDLQ� WXUELQH� VWDOO�IOXWWHU� LV� DQ� XQVWHDG\� IORZ� FRQGLWLRQ� LQ� ZKLFK� WKHHODVWLF� GHIRUPDWLRQ� RI� D� EODGH� FRXSOHV� ZLWK� LWV� DHURG\QDPLF� ORDGLQJ� WR� SURGXFH� DVXVWDLQHG�QRQV\QFKURQRXV��QRW�DVVRFLDWHG�ZLWK�WKH�URWDWLRQDO�IUHTXHQF\�RI�WKH�URWRU�EODGH�YLEUDWLRQ��GHVWUXFWLYH�PRGH�XQGHU�RSHUDWLQJ�FRQGLWLRQV�RI�KLJK�FRQGHQVHU�EDFNSUHVVXUH��
+LJK�(FFHQWULFLW\ ��HFFHQWULFLW\�RFFXUV�ZKHQ�URWRUV�DUH�VOLJKWO\�EHQW�GXH�WR�H[WHQGHGSHULRGV� RI� VWDQGVWLOO� RU� QRQ�XQLIRUP� WHPSHUDWXUH� GLVWULEXWLRQ� ZKHQ� WXUQLQJ� JHDURSHUDWLRQ�KDV�EHHQ�LQWHUUXSWHG��1RUPDOO\�VXFK�HFFHQWULFLW\� LV�UHGXFHG�WR�DFFHSWDEOHOHYHOV� EXW� WKH� WXUELQH� VKRXOG� QRW� EH� UROOHG� RQ� VWHDP� ZKHQ� YDOXHV� DUH� RXWVLGHSUHVFULEHG� OLPLWV�� VLQFH� EHQW� URWRUV� FDQ� UHVXOW� LQ� KLJK� YLEUDWLRQV� DQG� FRQVHTXHQWLDOGDPDJH�ZKHQ�SDVVLQJ�WKH�ILUVW�FULWLFDO�VSHHG�+LJK�YLEUDWLRQ ��KLJK�YLEUDWLRQ�PD\�EH�DQ�LQGLFDWLRQ�RI�D�VLJQLILFDQW�SUREOHP�
7RUVLRQDO� YLEUDWLRQ �� WRUVLRQDO� YLEUDWLRQ� FDQ� RFFXU� ZKHUH� PLQRU� HOHFWULFDO� JULGGLVWXUEDQFHV�FDXVH�SKDVH�XQEDODQFHV�DQG�XQEDODQFHG�FXUUHQWV�LQ�JHQHUDWRUV��ZKLFKXOWLPDWHO\� UHVXOWV� LQ�GRXEOH�IUHTXHQF\� ORDG�SXOVDWLRQV�RQ� WKH� WXUELQH�JHQHUDWRU� URWRUV\VWHP��,I�WKH�QDWXUDO�IUHTXHQF\ DQG�YLEUDWLRQ�PRGH�RI�WKH�WXUELQH�EODGHV�LV�QHDU�WKLVGRXEOH� IUHTXHQF\�� D� VKDUS� UHVRQDQFH� UHVXOWLQJ� LQ� ODUJH� WRUVLRQDO� GLVSODFHPHQW� DQGKLJK�VWUHVVHV�FDQ�RFFXU��OHDGLQJ�WR�EODGH�IDLOXUHV�
7XUELQH�ZDWHU�LQGXFWLRQ ��ZDWHU� LQGXFWLRQ�WR�WKH�WXUELQH�FDQ�UHVXOW� LQ�VHYHUH�EODGHGDPDJH��GLVWRUWLRQ�RI�WXUELQH�VKHOOV��EHQGLQJ�RI�WXUELQH�URWRUV�DQG�VXUIDFH�FUDFNV�RQKLJK�WHPSHUDWXUH�FRPSRQHQWV�
/DUJH�SXPSV��KLJK�PRQHWDU\�YDOXH�SXPSV�RU�SXPSV�ZLWK�QXFOHDU�VDIHW\VLJQLILFDQFH�
� SULPDU\�KHDW�WUDQVSRUW�SXPSV��UHDFWRU�VWHDP�JHQHUDWRU�IHHGZDWHU�SXPSV��PDLQFRQGHQVHU�FRROLQJ�ZDWHU�SXPSV��PDLQ�FLUFXODWLQJ�ZDWHU�SXPSV���KHDWHU�GUDLQWUDQVSRUW�SXPSV��FRQGHQVDWH�WUDQVIHU�SXPSV��QXFOHDU�VDIHW\�UHODWHG�SXPSV��
2SHUDWLQJ�KD]DUGV�FDQ�EH ��FDYLWDWLRQ��ZHDU�RI�LPSHOOHU�VHDOLQJ�ULQJV��EHDULQJ�ZHDU�JODQG�OHDNDJH�RU�PHFKDQLFDO�VHDO�OHDNDJH��VKDIW�EHQGLQJ�RU�ZDUSLQJ��LPSHOOHU�ZHDU�RUGDPDJH�
0RVW�SUHPDWXUH�SXPS�VKXWGRZQV�DUH�UHODWHG�WR�VHDO�DQG�EHDULQJ�IDLOXUHV��6HDO�IDLOXUHLV�XVXDOO\�FDXVHG�E\ ��LQFRUUHFW�LQVWDOODWLRQ��RYHUKHDWLQJ��ORVV�RI�FRROLQJ�RU�IOXVKLQJZDWHU������FKDQJH�RI�VWDWH�RI�SXPSHG�IOXLG��IURP�D�OLTXLG�WR�D�YDSRU���%HDULQJ�IDLOXUHPD\�EH�FDXVHG�E\ ��LQFRUUHFW�LQVWDOODWLRQ��ORVV�RI�OXEULFDQW��H[FHVVLYH�OXEULFDWLRQ��WRRPXFK�JUHDVH�RU�RLO���RYHUKHDWLQJ��ORVV�RI�VHFRQGDU\�FRROLQJ��YLEUDWLRQ��PLVDOLJQPHQW�UDGLDO�WKUXVW��D[LDO�WKUXVW����
6DIHW\�GHYLFHV�IRU�RYHUSUHVVXUH�SURWHFWLRQ��VDIHW\�YDOYHV��UHOLHI�YDOYHV��UXSWXUHGLVN�GHYLFHV����
5HDFWLRQ� GDPDJH� GXH� WR� LQDGHTXDWHO\� VXSSRUWHG� GLVFKDUJH� SLSHV�� YDOYH� ERG\GHIRUPDWLRQ��EORFNDJH�RI�GLVFKDUJH�SLSHV�E\�ZDWHU�� LFH�RU�GHEULV��EXLOG�XS�RI�IRUHLJQGHSRVLWV� RQ� YDOYHV�� FRUURVLYH� DWWDFN� RQ� WKH� VHDWLQJ� VXUIDFHV� RI� WKH� YDOYHV�� YDOYH
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GUDLQDJH� SLSHV� RU� RULILFHV� EORFNHG�� XQDXWKRUL]HG� OLIW� SUHVVXUH� RU� EORZGRZQ� VHWWLQJDGMXVWPHQW��EXLOG�XS RI� YHVVHO� FRQWHQW�GHSRVLWV� RQ� GLVNV�� FRUURVLRQ� RI� GLVN� FDXVLQJUXSWXUH� EHORZ� GHVLJQHG� SUHVVXUH� VHWWLQJ�� IDWLJXH� RU� FUHHS�� FDXVLQJ� UXSWXUH� EHORZGHVLJQHG�SUHVVXUH�VHWWLQJ�
0DLQ�HOHFWULFDO�JHQHUDWRU�DQG�VXSSRUW�V\VWHPV
(OHFWULFDO�+D]DUGV ��PRVW�JHQHUDWRU�HOHFWULFDO�KD]DUGV��WUDQVLHQWV DQG�IDXOWV��FDXVHVXGGHQ� LQFUHDVHV� LQ� VWDWRU� FXUUHQWV�� ZLWK� VXEVHTXHQW� H[FHVVLYH� WHPSHUDWXUH�� $OVRFRPPRQ� WR� WKHVH� KD]DUGV� DUH� VHYHUH� PHFKDQLFDO� VKRFNV� FDXVHG� E\� LQFUHDVHGPHFKDQLFDO� �PDJQHWLF�� IRUFHV� WKDW� FRXOG� FDXVH� GDPDJH� WR� HQG� WXUQV�� EORFNLQJ�ZLQGLQJ�LQVXODWLRQ�DQG�SRVVLEOH�VKRFNV�WR�WKH�WXUELQH�JHQHUDWRU�FRXSOLQJ�DQG�VKDIW�

6WDWRU�RYHUKHDWLQJ ��VWDWRU�RYHUKHDWLQJ�LV�FDXVHG�E\�RYHUORDG��FRROLQJ�V\VWHPIDLOXUH�� RU� VKRUW�FLUFXLWLQJ�� 2YHUKHDWLQJ� ZLOO� GHWHULRUDWH� LQVXODWLRQ� DQG� OHDG� WRIDXOWLQJ�
6WDWRU�*URXQG�IDXOWV ��VWDWRU�JURXQG�IDXOWV�DUH�FDXVHG�E\� WKH�GHWHULRUDWLRQ�RIVWDWRU� ZLQGLQJ� LQVXODWLRQ�� HLWKHU� E\� DJHLQJ�� RYHUKHDWLQJ� RU� PHFKDQLFDOGHWHULRUDWLRQ��VXFK�DV�LQVXODWLRQ�PLJUDWLRQ�RU�VWDWRU�EDU�YLEUDWLRQ�
6WDWRU�SKDVH�WR�SKDVH�IDXOWV �� IDXOWV�EHWZHHQ�DQ\� WZR�SKDVHV� LQ� WKH�ZLQGLQJFDQ� UHVXOW� LQ� H[WHQVLYH� GDPDJH� WR� WKH� ZLQGLQJ� DQG� VWDWRU�� 7KHVH� IDXOWV� DUHXVXDOO\� FDXVHG� E\� PHFKDQLFDO� GDPDJH� WR� LQVXODWLRQ�� VLPLODU� WR� WKDW� FDXVLQJJURXQG�IDXOWV��RU�E\�YLEUDWLRQ�DW�WKH�HQG�ZLQGLQJV�
/RVV�RI�ILHOG ��ORVV�RI�H[FLWDWLRQ�FDXVHV�URWRU�RYHUKHDWLQJ�XQOHVV�WKH�JHQHUDWRUORDG�EUHDNHUV� DUH� RSHQHG� TXLFNO\�� 7KH� GHJUHH� RI� KHDWLQJ� LV� D� IXQFWLRQ� RI� WKHLQLWLDO� ORDG�� WKH� PDQQHU� LQ� ZKLFK� WKH� ILHOG� LV� ORVW� DQG� RYHUVSHHG� �JHQHUDWRURSHUDWLRQ� DV� DQ� LQGXFWLRQ� PRWRU��� $UPDWXUH� FXUUHQW� LQFUHDVHV� DV� WHUPLQDOYROWDJH� GHFUHDVHV�� WKLV� LV� DFFRPSDQLHG� E\� KLJK� URWRU� FXUUHQWV�� +LJK� URWRUFXUUHQWV�FDXVH�KLJK�WHPSHUDWXUHV�SDUWLFXODUO\�DFURVV�WKH�ZHGJHV�DQG�UHWDLQLQJULQJV��2YHUKHDWLQJ� RI� WKH� HQG�SRUWLRQV� RI� WKH� VWDWRU� FRUH�PD\�DOVR� UHVXOW� �ORZH[FLWDWLRQ��
8QEDODQFHG� $UPDWXUH� &XUUHQW �� 8QEDODQFHG� DUPDWXUH� FXUUHQW� SURGXFHVQHJDWLYH�VHTXHQFH�FXUUHQWV�LQ�WKH�VWDWRU�DQG�LQGXFHV�FLUFXODWLQJ�FXUUHQWV�RQ�WKHVXUIDFH�RI�WKH�URWRU�DQG�LQ�WKH�URWRU�ZHGJHV��7KH�FXUUHQW©V�PDJQLWXGH�GHSHQGVRQ� WKH� GHJUHH� RI� LPEDODQFH� DQG� DUPDWXUH� FXUUHQWV�� /RFDOL]HG� KHDWLQJ� LVSURGXFHG�DW�WKH�ZHGJH�MRLQWV��UHWDLQLQJ�ULQJ�ILWV�DQG�URWRU�VXUIDFHV�
6\QFKURQL]DWLRQ�HUURUV �� V\QFKURQL]DWLRQ� HUURUV� RFFXU�ZKHQ� WKH� JHQHUDWRU� LVRXW�RI�SKDVH�ZLWK� WKH�V\VWHP��7KHVH�FDXVH�KLJK� WRUTXHV� LQ� WKH�VWDWRU�DQG�FDQOHDG�WR�H[WHQVLYH�PHFKDQLFDO�GDPDJH��GHSHQGLQJ�RQ�WKH�GHJUHH�RI�SKDVH�HUURU�*HQHUDWRU�GHVLJQ�VWDQGDUGV�GR�QRW�JHQHUDOO\�UHTXLUH�WKDW�D�PDFKLQH�EH�DEOH�WRZLWKVWDQG�WKH�FXUUHQWV�DQG�PHFKDQLFDO�IRUFHV�FUHDWHG�GXULQJ� LQFRUUHFW�SKDVLQJRU�V\QFKURQL]LQJ�

0HFKDQLFDO�KD]DUGV
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5HWDLQLQJ� ULQJV �� UHWDLQLQJ� ULQJV� DUH� KLJKO\� VWUHVVHG� FRPSRQHQWV� WKDW� DUHVXEMHFW�WR�ORRVHQLQJ�DW�RSHUDWLQJ�VSHHG�RU�WR�IUDFWXULQJ�GXH�WR�VWUHVV�FRUURVLRQFUDFNLQJ��ZKLFK�PD\�OHDG�WR�IDLOXUH��:DWHU� OHDNDJH�FDQ�FDXVH�VWUHVV�FRUURVLRQDQG� QHHGV� WR� EH� SUHYHQWHG WKURXJK� LQVSHFWLRQ� RI� ILWWLQJV�� PDLQWHQDQFH� RIGLIIHUHQWLDO� SUHVVXUHV� EHWZHHQ� K\GURJHQ� DQG� FRROLQJ� V\VWHPV� DQG� PRLVWXUHHOLPLQDWLRQ�� (YHU\� HIIRUW� VKRXOG� EH� PDGH� WR� SUHYHQW� H[SRVXUH� RI� ��0Q��&UUHWDLQLQJ�ULQJV�WR�PRLVWXUH�
&RROLQJ� IDQ� IUDFWXUHV �� &RROLQJ� IDQ� IUDFWXUHV� FDQ� EH� FDXVHG� E\� UHVRQDQWYLEUDWLRQ�� ,QVSHFWLRQ� IRU� EODGH� DQG� DWWDFKPHQW� GHJUDGDWLRQ� RU� GLVFRQWLQXLWLHVVKRXOG�EH�GRQH�GXULQJ�SHULRGLF�LQVSHFWLRQ�
(QG� ZLQGLQJV �� EUDFLQJ� RU� VXSSRUWV� FDQ� EH� ORRVHQHG� DQG� ZHDNHQHG� E\JHQHUDWRU� YLEUDWLRQ� DQG� IRUFHV� FDXVHG� E\� V\VWHP� IDXOWV�� 7KLV� ZHDNHQLQJ� FDQFDXVH�LQVXODWLRQ�ZHDU��OHDGLQJ�WR�PRUH�VHYHUH�IDXOWV�
+\GURJHQ� VHDOV �� LQFRUUHFW� RSHUDWLRQ� RI� WKH� +\GURJHQ� 6HDO� 2LO� 6\VWHP� RULQDGHTXDWH�PDLQWHQDQFH�FDQ�UHVXOW�LQ�H[FHVVLYH�K\GURJHQ�OHDNDJH�RU�LQJUHVV�RIRLO� LQWR�WKH�RSHUDWLQJ�JHQHUDWRU��2LO� LQJUHVV� LQWR�WKH�JHQHUDWRU�FDQ�UHVXOW� LQ� WKHQHHG�WR�UHZLQG�WKH�VWDWRU�GXH�WR�H[FHVVLYH�EDU�YLEUDWLRQ��7KH�JHQHUDWRU�VKRXOGEH� UHPRYHG� IURP� VHUYLFH� LI� K\GURJHQ� OHDNDJH� H[FHHGV� WKH� PDQXIDFWXUHU©VUHFRPPHQGDWLRQV�
6WDWRU� ZLQGLQJ� OHDNV �� VWDWRU� ZLQGLQJ� OHDNV� KDYH� RFFXUUHG LQ� OLTXLG� FRROHGJHQHUDWRUV�UHVXOWLQJ�LQ�ZDWHU�SHQHWUDWLRQ�RI�WKH�VWDWRU�EDU�JURXQGZDOO�LQVXODWLRQ�([FHVVLYH�K\GURJHQ�IORZ�LQ�WKH�VWDWRU�FRROLQJ�ZDWHU�V\VWHP�VKRXOG�EH�GHWHFWHG�7KH� JHQHUDWRU� VKRXOG� EH� UHPRYHG� IURP� VHUYLFH� LI� K\GURJHQ� OHDNDJH� H[FHHGVPDQXIDFWXUHU©V�UHFRPPHQGDWLRQV�
'DPDJH�IURP�)RUHLJQ�PDWHULDO ��IRUHLJQ�PDWHULDO�ZLOO� OLNHO\�EH� LQWURGXFHG�LQWRWKH� JHQHUDWRU� GXULQJ� LQWHUQDO LQVSHFWLRQV�� 2SHUDWLQJ� WKH� JHQHUDWRU� ZLWK� WKLVIRUHLJQ� PDWHULDO� SUHVHQW� ZLOO� GDPDJH� WKH� VWDWRU� FRUH�� ZLQGLQJV�� HQG� ZLQGLQJVDQG�URWRU�

(OHFWULFDO�7UDQVIRUPHUV��RLO�ILOOHG�
7KHUH�LV�QR�UHFRJQL]HG�VLQJOH�LQGLFDWRU�WR�DFFXUDWHO\�SUHGLFW�WUDQVIRUPHU�IDLOXUH�6WDWLF� HOHFWULILFDWLRQ� RI� RLO�� SRZHU� EDFNIHHGLQJ�� JHRPDJQHWLFDOO\� LQGXFHG� FXUUHQWV�RYHUH[FLWDWLRQ��OLJKWQLQJ��VXUJH���FDQ�FDXVH�D�WUDQVIRUPHU�IDLOXUH�
6ZLWFK\DUG�DQG�(OHFWULFDO�(TXLSPHQW
)DLOXUH�RI�SRZHU�WUDQVPLVVLRQ�HTXLSPHQW�PD\�EH�VLJQLILFDQW�IURP�ERWK�DQ�HFRQRPLFDQG�D VDIHW\�VWDQGSRLQW��5HOLDEOH�DQG�UHGXQGDQW�SRZHU�VXSSOLHV�WR�QXFOHDU�VDIHW\V\VWHPV�PXVW�EH�SURYLGHG�DW�DOO�WLPHV��3URWHFWLRQ�DJDLQVW YROWDJH�YDULDWLRQV�IUHTXHQF\�YDULDWLRQ��YROWDJH�RU�FXUUHQW�KDUPRQLFV��DQG�VKRUW�FLUFXLW�FXUUHQWV����DUHIDXOW�SURWHFWHG�E\�WKH�DFWLRQ�RI�PHFKDQLFDO�DQG�HOHFWULFDO�GHYLFHV�DQG�QRUPDOO\WULJJHUHG�LQWR�DFWLRQ�E\�UHOD\V��5HOD\�UHVSRQVH�XQGHU�GLVWRUWHG�FRQGLWLRQV�PD\�UHVXOWLQ�QHJDWLYH�HIIHFWV�DQG�FUHDWH�GLVWXUEDQFHV�DQG�GDPDJHV�
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'DPDJHV�WR�HOHFWULFDO�HTXLSPHQW�DUH�FDXVHG�E\�DEQRUPDOO\�KLJK�YROWDJH�VXUJHV ��WKHPRVW�VHYHUH�RYHU�YROWDJHV�DUH�FDXVHG�E\�OLJKWQLQJ�DQG�VZLWFKLQJ VXUJHV�
/DUJH�0RWRUV�DQG�(PHUJHQF\�JHQHUDWRUV
6\QFKURQL]DWLRQ� RI� WKH� JHQHUDWRU� RXW�RI�SKDVH� FDQ� FDXVH� PDMRU� GDPDJH� WR� WKHJHQHUDWRU�5HFHQW�LQGXVWU\�H[SHULHQFH�KDV�LQGLFDWHG�WKDW�PRVW�PRWRU�EUHDNGRZQV�UHVXOW�IURP �� %HDULQJ�UHODWHG�IDLOXUHV����� 6WDWRU�UHODWHG�IDLOXUHV����� 5RWRU�UHODWHG�IDLOXUHV���
2WKHU�LQGXVWU\�GDWD�EDVHV�VKRZ�WKDW�PHFKDQLFDO�IDLOXUHV�RFFXU�WZLFH�DV�IUHTXHQWO\ DVHOHFWULFDO�IDLOXUHV�

(PHUJHQF\�3ULPH�0RYHUV
7KH�HPHUJHQF\�SRZHU�V\VWHP�SURYLGHV�DQ�LQGHSHQGHQW�VXSSO\�RI�SRZHU�WR�HQVXUHWKH�DYDLODELOLW\�DQG�RSHUDELOLW\�RI�VDIHW\�V\VWHPV��7KH�HPHUJHQF\�SRZHU�V\VWHPLQFOXGHV�DQ�HOHFWULFDO�JHQHUDWRU�GULYHQ�E\�D�SULPH�PRYHU��XVXDOO\�D�GLHVHO�HQJLQH�RUJDV�WXUELQH��1RUPDOO\�WKLV�HQWLUH�V\VWHP�LV�VXEMHFW�WR��FORVH�UHJXODWRU\�VFUXWLQ\�6LJQLILFDQW�PDFKLQHU\�EUHDNGRZQ�GDPDJH PD\�RFFXU�DV�D�UHVXOW�RI�DQ\�RI�WKHIROORZLQJ �
� 6\QFKURQL]DWLRQ�RXW�RI�SKDVH� /RVV�RI�OXEULILFDWLRQ�RU�FRROLQJ� :DWHU�OHDNDJH�LQWR�F\OLQGHU�V�� 2YHUVSHHG� 8QHYHQ�WKHUPDO�H[SDQVLRQ� /RFDO�RYHUKHDWLQJ� 6WDOO�IOXWWHU� )RUHLJQ�PDWHULDO�LQJHVWLRQ� 3RRU�TXDOLW\�IXHO
0HFKDQLFDO�HTXLSPHQW�VXSSRUWV
7KH� VXSSRUWV� XQGHU� ODUJH� LWHPV�VWHDP� JHQHUDWRUV� DQG� SULPDU\� SXPSV�DV� ZHOO� DVFHUWDLQ�SULPDU\��VHFRQGDU\�DQG�DQFLOODU\�V\VWHP�FRPSRQHQWV��DUH�VHFXUHG�WR�WKH�FLYLOZRUNV�E\�VWHHO�URGV�SDVVLQJ�WKURXJK�WKH�FRQFUHWH�VODE��FDOOHG�WLH�URGV��7KHVH�WLH�URGVDUH� SUH�VWUHVVHG�� LQ� RWKHU� ZRUGV� WKH\� DUH� WHQVLRQHG� DW� HUHFWLRQ�� ,QDGHTXDWH� SUH�VWUHVVLQJ� RU� UXSWXUH� RI� WKH� WLH�URGV� FDQ� OHDG� WR� VLWXDWLRQV� LQ�ZKLFK� WKH� VXSSRUWV� QRORQJHU� SHUIRUP� WKHLU� IXQFWLRQ�� ZKLFK� FRXOG� FRPSURPLVH� WKH� SHUIRUPDQFH� RI� WKHHTXLSPHQW�LQ�DQ�DFFLGHQW�VLWXDWLRQ�/RVV� RI� SUH�VWUHVVLQJ DQG� DQFKRU� WLH�URG� EUHDNV� KDYH� DOUHDG\� EHHQ� REVHUYHG� RQVHFRQGDU\�DQG�DQFLOODU\�V\VWHP�VXSSRUWV�
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$QRPDOLHV�ZHUH�REVHUYHG�RQ� WKH�DQWL�VHLVPLF� WLH�URGV�RQ� WKH�YHVVHO�FORVXUH�KHDGV�7KHVH� WLH�URGV�DUH�GHVLJQHG� WR�SURYLGH� ILUP�� ]HUR�SOD\� FODPSLQJ�RI� WKH� DQWL�VHLVPLFULQJ�RU� WKH�DQWL�PLVVLOH�VODE�� LQ�RUGHU� WR� OLPLW� WKH�PRYHPHQWV�RI� WKH�FRQWURO� URG�GULYHPHFKDQLVP�� 7KHVH� WLH�URGV� DUH� DGMXVWHG DW� UHDFWRU� FRPPLVVLRQLQJ� DQG� DUH� QRWFRYHUHG�E\�DQ\�SUHYHQWLYH�PDLQWHQDQFH�SURJUDPPH�6RPH�LQVSHFWLRQV�UHYHDOHG�WLH�URG�DGMXVWPHQW�DQRPDOLHV�OHDGLQJ�WR�D�GHJUHH�RI�SOD\ZKHQ� WKH� UHDFWRU� LV� LQ� RSHUDWLRQ�� DV� ZHOO� DV� ORRVHQLQJ� RI� WKH� ORFN�QXWV�� IXUWKHUFRPSURPLVLQJ� WKH�DGMXVWPHQW��7KH�ULVNV�DVVRFLDWHG�ZLWK� WKLV� W\SH�RI�DQRPDO\�FRXOGEH� ORVV� RI� RQH� RU� PRUH� WLH�URGV� LQ� WKH� HYHQW� RI� DQ� HDUWKTXDNH�� 7KH� SRWHQWLDOFRQVHTXHQFHV� RI� WKLV� ZRXOG� EH� VHL]LQJ� RI� D� QXPEHU� RI� FRQWURO� FOXVWHUV� DQG� WKHDSSHDUDQFH� RI� SULPDU\� EUHDNV� LQ� WKH� FRQWURO� URG� GULYH� PHFKDQLVP� KRXVLQJV� RUFDVLQJV�
6DIHW\�UROH�RI�KXPDQ�DQG�RUJDQL]DWLRQDO�IDFWRUV
$�VXEVWDQWLDO�SURSRUWLRQ�RI�QXFOHDU�VDIHW\�DFWLRQV�FRQFHUQ�WKH�HTXLSPHQW�DQG�KRZ�WRLPSURYH� LWV� UHOLDELOLW\�DQG�SURJUHVV�FRQWLQXHV� WR�EH�PDGH� LQ� WKHVH�DUHDV��+RZHYHU�WKH� FRUUHFW� IXQFWLRQLQJ� RI� WKH� LQVWDOODWLRQV�� WR� D� YHU\� ODUJH� H[WHQW�� GHSHQGV� RQ� WKHTXDOLW\�RI�WKH�ZRUN�GRQH�E\�WKH�SHUVRQQHO��,W� LV� WKHUHIRUH�HVVHQWLDO� WR�ORRN�FORVHO\�DWWKH� � KXPDQ� IDFWRU ��� JLYHQ� WKDW� LV� D� EURDG� ILHOG� HQFRPSDVVLQJ LQGLYLGXDO� DQGFROOHFWLYH�EHKDYLRU�DV�ZHOO�DV�RUJDQL]DWLRQ�DQG�PDQDJHPHQW�

��������)LUH�/RVVHV�DQG�0DFKLQHU\�%UHDNGRZQ
$V� LOOXVWUDWHG� LQ� WKH�SUHYLRXV� ILJXUH���SDJH���� ILUH� ORVVHV�DFFRXQW� IRU� ���SHUFHQW�RIWKH�WRWDO�QXPEHU�RI�WKH�QXFOHDU�LQVXUDQFH�ORVV�KLVWRU\�
0RUHRYHU��PDQ\�ILUHV�DUH�WKH�UHVXOW�RI�PHFKDQLFDO��0DFKLQHU\�%UHDNGRZQ��IDLOXUHV�RIODUJH�HTXLSPHQW��VXFK�DV�PDLQ� WXUELQHV�DQG�PDLQ�JHQHUDWRUV��7KHUH�DUH� ILYH�PDMRUHYHQWV�ZKLFK�ZHUH�WKH�UHVXOW�RI�PHFKDQLFDO�IDLOXUHV�RI�WKLV�HTXLSPHQW�
7KH� ODUJHVW� QXPEHU� RI� ORVVHV� ZDV� DVVRFLDWHG� ZLWK� FRPSRQHQWV� ORFDWHG� LQ� DUHDVRXWVLGH�WKH�SODQW�DOWKRXJK�WKH�DYHUDJH�ORVV�LQ�WKLV�FDWHJRU\�LV�UHODWLYHO\�VPDOO��/RVVHVLQ� WKH� � RWKHU �� FDWHJRU\� LQFOXGH� VXFK� WKLQJV� DV� VHFXULW\�� RXWVLGH� ZDUHKRXVHV�PDWHULDO�KDQGOLQJ�FRPSRQHQWV��ZDWHU� WUHDWPHQW�DQG�PHWHRURORJLFDO� HTXLSPHQW��7KH
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JUHDWHVW� PRQHWDU\� LPSDFW� LV� DVVRFLDWHG� ZLWK� ILUHV� WKDW� GDPDJHG� SLSLQJ� DQGWUDQVIRUPHUV��ZLWK�DQ�DYHUDJH�ORVV�RI�DSSUR[LPDWHO\�86'���PLOOLRQ�DQG�86'���PLOOLRQUHVSHFWLYHO\�� ,QGLYLGXDOO\�� ORVVHV� DVVRFLDWHG� ZLWK� WUDQVIRUPHUV� DQG� RLO� ILUHV� DUH� WKHPRVW�H[SHQVLYH�
)LUH�ORVVHV�E\�FRPSRQHQW�������¤ ����� �
1XPEHU�RI�/RVVHV��)LJXUH���

$JJUHJDWH�/RVV�$PRXQW��PLR86'���)LJXUH���

7UDQVIRUPHU���

0Q�7�*���

5[�,QWHUQDOV��
3LSLQJ���

(OHFWULFDO��
6ZLWFKJHDU��('*��&RPSXWHU���

2WKHU���

0RWRU��
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7KH� ODUJHVW� QXPEHU� RI� ORVVHV� LQYROYHV� WKH� WXUELQH� EXLOGLQJ�� 7KH� KLJKHVW� DYHUDJHORVVHV�DUH�DVVRFLDWHG�ZLWK�WKH�WXUELQH�EXLOGLQJ�DQG�VZLWFK\DUGV��7KH�DYHUDJH�WXUELQHEXLOGLQJ�ORVV�WRWDOOHG DSSUR[LPDWHO\�86����PLOOLRQ�7KH� PRVW� FRVWO\� LQGLYLGXDO� ORVVHV� RFFXUUHG� LQ� WKH� 0DLQ� 7XUELQH� DQG� 0DLQ*HQHUDWRU�*HQHUDWRU� 6XSSRUW� 6\VWHPV�� ZLWK� WKH� DYHUDJH� ORVV� WRWDOOLQJ RYHU� 86� ��PLOOLRQ�IRU�HDFK�

��������/RVVHV�DQG�WKH�3ODQW�$JH

7UDQVIRUPHU���

('*��(OHFWULFDO��
0Q�7�*���

&RPSXWHU��
3LSLQJ���

5[�,QWHUQDOV��0RWRU��

2WKHU���
6ZLWFKJHDU��
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7KH� IROORZLQJ� ILJXUH� VKRZV� D� UHSUHVHQWDWLRQ� RI� SODQWV� E\� DJH� DQG� SURYLGHV� WKHSHUFHQW�RI� WRWDO� LQVXUDQFH� ORVVHV� IRU�HDFK�JURXS��7KH�YDVW�PDMRULW\�RI� ORVVHV�RFFXUHDUO\�LQ�SODQW�OLIH��7KH�DYHUDJH�SODQW�DJH�DW�WLPH�RI�ILUH�ORVV�LV�DSSUR[LPDWHO\���\HDUV�

1XFOHDU�SRZHU�SODQWV�� OLNH�DOO� LQGXVWULDO� LQVWDOODWLRQV��DUH�VXEMHFW� WR�DJHLQJ� 7KLV�FDQDIIHFW FLYLO� HQJLQHHULQJ� VWUXFWXUHV� �EXLOGLQJV�� DQFKRUV�� VXSSRUWV��� PHFKDQLFDOHTXLSPHQW�� SURFHVV� FRQWURO� HTXLSPHQW� �HOHFWULFDO� HTXLSPHQW�� LQVWUXPHQWDWLRQ� DQGFRQWURO� V\VWHPV�� DFWXDWRUV�� HWF��� DQG� PRGLI\� WKH� LQVWDOODWLRQ©V� VDIHW\� $JHLQJGHWHUPLQHV�HTXLSPHQW�OLIH�DQG�WZR�IDPLOLHV�RI�HTXLSPHQW�DUH�FRQVLGHUHG ��QRQ�UHSODFHDEOH� HTXLSPHQW� ¤� WKH� YHVVHO� DQG� WKH� FRQWDLQPHQW� EXLOGLQJ�� ZKLFK� DUHFRQVHTXHQWO\�VXEMHFWHG� WR�VSHFLILF�VWXGLHV�DQG�VXSHUYLVLRQ��)RU� WKLV�HTXLSPHQW�� WKHGHVLJQ�UHODWHG�DQG�VXSHUYLVRU\�SURYLVLRQV�DUH�HVVHQWLDO��HYHQ� LI� IRU� WKH�FRQWDLQPHQWEXLOGLQJV�� DQG�PD\EH� RQH� GD\� IRU� WKH� YHVVHOV�� D� QXPEHU� RI� UHSDLU� SURFHVVHV� DUHFRQFHLYDEOH�DQG�PXVW�EH�GHYHORSHG��UHSODFHDEOH� HTXLSPHQW�� ZKLFK� LV� DOO� WKH� UHPDLQLQJ� HTXLSPHQW�� )RU� WKHVHFRPSRQHQWV�� WKH�RSHUDWRU� IHHOV� WKDW� WKH�QRWLRQ�RI� OLIHWLPH�GRHV�QRW�DSSO\�� VLQFH� WKHHTXLSPHQW�FDQ�EH�UHSODFHG��$VLGH�IURP�DSSOLFDWLRQ�RI�VFKHGXOHG�PDLQWHQDQFH�� WKHDJHLQJ� VWUDWHJ\� LQ� WKLV� FDVH� FRQVLVWV� LQ� DQWLFLSDWLQJ� DQG� ZKHUH� QHFHVVDU\LPSOHPHQWLQJ�UHSDLU�DQG�UHSODFHPHQW�RSHUDWLRQV�

��������5HSRUWLQJ�QXFOHDU�LQFLGHQWV

������\HDUV�����������\HDUV����

��������\HDUV���
��������\HDUV���!����\HDUV���
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7KH�,QWHUQDWLRQDO�1XFOHDU�(YHQW�6FDOH��,1(6��ZDV�GHYHORSHG�E\�WKH�,$($�DQG�2(&'LQ������WR�FRPPXQLFDWH�DQG�VWDQGDUGLVH�WKH�UHSRUWLQJ�RI�QXFOHDU�LQFLGHQWV�RUDFFLGHQWV�WR�WKH�SXEOLF��7KH�VFDOH�UXQV�IURP�D�]HUR�HYHQW�ZLWK�QR�VDIHW\�VLJQLILFDQFHWR���IRU�D��PDMRU�DFFLGHQW��VXFK�DV�&KHUQRE\O��7KUHH�0LOH�,VODQG�UDWHG����DV�DQ�DFFLGHQW�ZLWK�RII�VLWH�ULVNV���DQG�D�OHYHO����DFFLGHQW�PDLQO\�LQ�LQVWDOODWLRQ��RFFXUUHG�LQ)UDQFH�LQ�������ZLWK�OLWWOH�GUDPD��$QRWKHU�DFFLGHQW�SURYLVLRQDOO\�UDWHG�DW�OHYHO��RFFXUUHG�LQ�D�IXHO�SURFHVVLQJ�SODQW LQ�-DSDQ�LQ�6HSWHPEHU�������6HH�WDEOH�
7KH�,QWHUQDWLRQDO�1XFOHDU�(YHQW�6FDOH)RU�SURPSW�FRPPXQLFDWLRQ�RI�VDIHW\�VLJQLILFDQFH

/HYHO�'HVFULSWRU 2II�6LWH�,PSDFW 2Q�6LWH�,PSDFW 'HIHQFH�LQ�'HSWK'HJUDGDWLRQ ([DPSOHV
�0DMRU$FFLGHQW

0DMRU�5HOHDVH�:LGHVSUHDG�KHDOWKDQG�HQYLURQPHQWDOHIIHFWV
&KHUQRE\O��8NUDLQH�����

�6HULRXV$FFLGHQW
6LJQLILFDQW�5HOHDVH�)XOO�LPSOHPHQWDWLRQRI�ORFDO�HPHUJHQF\SODQV �

�$FFLGHQWZLWK�2II�6LWH5LVNV
/LPLWHG�5HOHDVH�3DUWLDOLPSOHPHQWDWLRQ�RIORFDO�HPHUJHQF\SODQV

6HYHUH�FRUHGDPDJH
:LQGVFDOH��8.�������PLOLWDU\��7KUHH�0LOH�,VODQG�86$��������$FFLGHQW0DLQO\�LQ,QVWDOODWLRQHLWKHU�RI�

0LQRU�5HOHDVH�3XEOLF�H[SRVXUH�RIWKH�RUGHU�RISUHVFULEHG�OLPLWV
3DUWLDO�FRUHGDPDJH��$FXWHKHDOWK�HIIHFWV�WRZRUNHUV

6DLQW�/DXUHQW�)UDQFH��������IXHOUXSWXUH�LQ�UHDFWRU��7RNDL�PXUD��-DSDQ�6HSW������
�6HULRXV,QFLGHQWDQ\�RI�

9HU\�6PDOO�5HOHDVH�3XEOLF�H[SRVXUH�DW�DIUDFWLRQ�RISUHVFULEHG�OLPLWV
0DMRUFRQWDPLQDWLRQ�2YHUH[SRVXUH�RIZRUNHUV

1HDU�$FFLGHQW�/RVV�RI'HIHQFH�LQ�'HSWKSURYLVLRQV

9DQGHOORV��6SDLQ�������WXUELQH�ILUH��QRUDGLRDFWLYHFRQWDPLQDWLRQ�0LKDPD����-DSDQ�6�*�WXEH�UXSWXUHHYHQW�,QFLGHQW QLO QLO ,QFLGHQWV�ZLWKSRWHQWLDO�VDIHW\FRQVHTXHQFHV
�$QRPDO\ QLO QLO 'HYLDWLRQV�IURPDXWKRULVHGIXQFWLRQDOGRPDLQV
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�%HORZ6FDOH QLO QLO 1R�VDIHW\VLJQLILFDQFH6RXUFH��,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\
*HQHUDO� %DFNJURXQG� RQ� )LUHV� LQ� 7XUELQH� %XLOGLQJV� GXH� WR� 0DFKLQHU\EUHDNGRZQ�IDLOXUHV�
7XUELQH� EXLOGLQJV� DUH� D� VRXUFH� RI� PDMRU� ILUHV� LQ� DOO� HOHFWULFDO� SRZHU� JHQHUDWLRQVWDWLRQV�� 6LQFH� ODWH� ������ WKHUH� KDYH� EHHQ� VHYHUDO� PDMRU� ILUHV� ZKLFK� DWWUDFWHGDWWHQWLRQ�DURXQG�WKH�ZRUOG��IRU�H[DPSOH �
�����9DQGHOORV�¤���6SDLQ
6WUHVV� FRUURVLRQ� UHVXOWHG� LQ�HMHFWLRQ�RI� KLJK�SUHVVXUH� WXUELQH�EODGHV��KLJK� YLEUDWLRQDQG�OXEH�RLO�SLSH�IDLOXUHV��)LUHV�EHORZ�WXUELQH�GHFN�DQG�IORRGLQJ�RI�ERWK�WXUELQH�DQGUHDFWRU�EXLOGLQJ��6WDWLRQ�GHFRPPLVVLRQHG�
�����6DOHP����86$
7XUELQH� RYHUVSHHG�� WXUELQH� EODGHV� SHQHWUDWHG� FDVLQJ�� +\GURJHQ� DQG� OXEH� RLO� ILUHV�$SSUR[LPDWHO\�VL[�PRQWKV�RXWDJH�
�����&KHUQRE\O���8NUDLQH
(OHFWULFDO�IDXOW�UHVXOWHG�LQ�IDLOXUH�RI�UHWDLQLQJ�ULQJV�DQG�H[FLWDWLRQ�ZLQGLQJV��+\GURJHQVHDO�RLO�ILUHV��%XLOGLQJ�URRI�FROODSVHG�RQWR�PDLQ�DQG�DX[LOLDU\�IHHGZDWHU�SXPSV��8QLWQRW�UHVWDUWHG�
�����1DURUD����,QGLD
)DWLJXH�IDLOXUH�RI�ORZ�SUHVVXUH�WXUELQH�EODGHV��KLJK�YLEUDWLRQ��+\GURJHQ�VHDO�RLO�ILUHV�2XWDJH�PRUH�WKDQ�RQH�\HDU�
�����)HUPL����86$
)DWLJXH� IDLOXUH� RI� WXUELQH� EODGHV� ZKLFK� SHQHWUDWHG� FDVLQJ�KLJK� YLEUDWLRQ�� +\GURJHQDQG�OXEH�RLO�ILUHV�SOXV�ORFDO�IORRGLQJ��2XWDJH�DSSUR[LPDWHO\�RQH�\HDU�
7KH� LQVXUDQFH H[SHULHQFH�KDV�VKRZQ� WKDW�PDMRU� ILUH� ORVVHV�DUH�JHQHUDOO\�SUHFHGHGE\� PHFKDQLFDO� EUHDNGRZQ� RI� WKH� WXUELQH� � �H�J�� EODGH� IDLOXUH�� RU� JHQHUDWRU� �H�J��UHWDLQLQJ� ULQJ� IDLOXUH��� RU� HOHFWULFDO� EUHDNGRZQ�RI� WKH�PDLQ�JHQHUDWRU� �H�J�� ZLQGLQJJURXQG� IDXOW���*HQHUDOO\�D� WXUELQH� IDLOXUH� FDXVHV�H[FHVVLYH� YLEUDWLRQ�DQG� URWRU�D[LDODQG� UDGLDO� GLVSODFHPHQW�� 3RVWXODWLQJ� D� WXUELQH� RYHU� VSHHG� HYHQW� DQG� PHFKDQLFDOIDLOXUH� RI� WKH� WXUELQH�� D� ILUH� LQYROYLQJ� HLWKHU� WKH� JHQHUDWRU� FRROLQJ� JDV� DQG� EHDULQJOXEH�RLO�LV�OLNHO\�WR�RFFXU��2LO�LV�WKH�PDMRU�ILUH�KD]DUG�LQ�WKH�WXUELQH�EXLOGLQJ�
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&+$37(5�����0$&+,1(5<�%5($.'2:1�$1'�35(9(17,21
������ 2UJDQL]DWLRQ�DQG�0DQDJHPHQW
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0DFKLQHU\�EUHDNGRZQ� ORVVHV�FDQ�EH�PLQLPL]HG� WKURXJK� WKH�GHYHORSPHQW�RI� TXDOLW\RSHUDWLQJ�� PDLQWHQDQFH� DQG� WUDLQLQJ� SURJUDPPHV� 7KHVH SURJUDPPHV HVWDEOLVKSROLF\� IRU� WKH� SURSHU� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI� VWUXFWXUHV�� V\VWHPV� DQGPDFKLQHU\��DQG�WKH�TXDOLILFDWLRQ�DQG�WUDLQLQJ�RI�SHUVRQQHO�
7KH�SODQW�RUJDQL]DWLRQ�VKRXOG�EH�GHVFULEHG�LQ�RUJDQL]DWLRQDO�FKDUWV��IXQFWLRQDOGHVFULSWLRQV�DQG�SRVLWLRQ�GHVFULSWLRQV�
7KH� PDLQWHQDQFH� RUJDQL]DWLRQ� VKRXOG� LQFOXGH� D� � $V� /RZ� $V� 5HDVRQDEO\$FKLHYDEOH ���$/$5$��FRRUGLQDWLRQ
7KH�LQWHUIDFH�RI�PDLQWHQDQFH�ZLWK�UHODWHG�IXQFWLRQDO�JURXSV�VKRXOG�EH�GHILQHG�
(QJLQHHUV�VKRXOG�EH�DVVLJQHG�UHVSRQVLELOLW\�IRU�DOO�DVSHFWV�RI�VSHFLILF�SODQW�V\VWHPVDQG�FRPSRQHQWV�
���� 0DLQWHQDQFH�$GPLQLVWUDWLRQ

7KH�PDLQWHQDQFH�SURJUDPPHV VKRXOG�LQFRUSRUDWH�D�PDLQWHQDQFH�PDQDJHPHQWV\VWHP�
$�PDVWHU�ILOH�RI�DOO�PDFKLQHU\�UHTXLULQJ�PDLQWHQDQFH�VKRXOG�EH�GHYHORSHG�DQGPDLQWDLQHG�
3URFHGXUDO�FRQWUROV�VKRXOG�EH�HVWDEOLVKHG�IRU�PDLQWHQDQFH�DFWLYLWLHV��$�IRUPDOSURFHVV� WR� GHYHORS�� FODVVLI\�� UHYLHZ�� DSSURYH��PDLQWDLQ��PRGLI\� DQG�GLVWULEXWHPDLQWHQDQFH�SURFHGXUHV�VKRXOG�EH�HVWDEOLVKHG�
0DLQWHQDQFH�� WHVW�� RSHUDWLRQDO� DQG� LQVSHFWLRQ� GDWD� VKRXOG� EH� URXWLQHO\DQDO\]HG� IRU� WKH� HYDOXDWLRQ� RI� V\VWHP� SHUIRUPDQFH� DQG� WKH� LGHQWLILFDWLRQ� RIWUHQGV��7KH�UHVXOW�RI�WKH�DQDO\VHV�VKRXOG�EH�XVHG�WR�FRQWLQXRXVO\� LPSURYH�WKHPDLQWHQDQFH�SURJUDPPH�DQG�PDFKLQHU\�SHUIRUPDQFH�

���� 0DLQWHQDQFH�$FWLYLW\�&RQWURO
$�SURFHVV�VKRXOG�EH�GHYHORSHG�WR�FRQWURO�PDLQWHQDQFH�DFWLYLWLHV��7KH�SURFHVVVKRXOG�EH�GHILQHG�E\�SURFHGXUHV�WKDW�FRYHU�WKH�IROORZLQJ�HOHPHQWV�
$/$5$� DQG� LQGXVWULDO� VDIHW\� SODQQLQJ� IRU� PDLQWHQDQFH� DFWLYLWLHV� VKRXOG� EHFRQGXFWHG�
0DQXIDFWXUHUV©�DQG�FRQWUDFWRUV©�PDLQWHQDQFH�DFWLYLWLHV�VKRXOG�EH�VXEMHFW�WR�WKHVDPH� DGPLQLVWUDWLYH�� SURFHGXUDO� DQG� DFWLYLW\� FRQWUROV� DV� SODQW� PDLQWHQDQFHDFWLYLWLHV�

���� 7UDLQLQJ�DQG�4XDOLILFDWLRQ
3ODQW�PDQDJHPHQW�DQG�VWDII�VKRXOG�SRVVHVV�WKH�VNLOOV��NQRZOHGJH�DQG�DELOLWLHVFRPPHQVXUDWH�ZLWK�WKHLU�LQGLYLGXDO�DQG�FROOHFWLYH�UHVSRQVLELOLWLHV�
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$�WUDLQLQJ� SURJUDPPH VKRXOG�EH�HVWDEOLVKHG� WR�GHYHORS�DQG�PDLQWDLQ�D�TXDOLILHG� WUDLQHG�DQGVNLOOHG�VWDII�
-RE� GHVFULSWLRQV� IRU� HDFK� W\SH� DQG� OHYHO� RI� SRVLWLRQ� VKRXOG� HVWDEOLVKUHTXLUHPHQWV�IRU�WUDLQLQJ��TXDOLILFDWLRQ�DQG�H[SHULHQFH�QHHGHG�
$�IRUPDO�WUDLQLQJ�SURJUDPPH�IRU�SODQW�DQG�FRQWUDFWRU�SHUVRQQHO�VKRXOG�LQFOXGHFODVVURRP�DQG�RQ�WKH�MRE� WUDLQLQJ� LQ�SODQW�GHVLJQ�� V\VWHPV�DQG�DGPLQLVWUDWLYHFRQWUROV�DV�DSSOLFDEOH�WR�WKH�MRE�GHVFULSWLRQ�
7KH� 7UDLQLQJ� 3URJUDPPH VKRXOG� EH� SHULRGLFDOO\� HYDOXDWHG� WR� GHWHUPLQHHIIHFWLYHQHVV�
7UDLQLQJ� IDFLOLWLHV� VKRXOG� EH� VXIILFLHQW� WR� VXSSRUW� WUDLQLQJ� SURJUDPPHV�&RQVLGHUDWLRQ��VKRXOG�EH�JLYHQ�WR�WUDLQLQJ�RQ�SODQW�HTXLSPHQW�PRFN�XSV�ZKHUHSRVVLEOH�
7KH�WUDLQLQJ�SURJUDPPH VKRXOG�HQVXUH�WKDW�UDGLDWLRQ�WUDLQLQJ� LV�SURYLGHG�WR�DOOSODQW� VWDII� DQG� FRQWUDFWRUV�ZKR�ZLOO� HQWHU� LQWR� FRQWUROOHG� DUHDV� WR� HQVXUH� WKDWWKH\�ZLOO�IROORZ�UHFRJQL]HG�$/$5$�SULQFLSOHV�DQG�SUDFWLFHV�
7R� LQGHSHQGHQWO\� SHUIRUP� WKH� GXWLHV� RI� WHFKQLFLDQ�PDLQWHQDQFH� SHUVRQ�� DQLQGLYLGXDO�VKRXOG�SRVVHVV�H[SHULHQFH�LQ�WKHLU�3URJUDPPH VSHFLDOLW\��NQRZOHGJHRI�WKH�VLJQLILFDQFH�DQG�SRWHQWLDO�LPSDFW�RI�WKHLU�WDVNV�RQ�SODQW�RSHUDWLRQV�DQG�DGHPRQVWUDWHG�DELOLW\�WR�SHUIRUP�DVVLJQHG�WDVNV�

���� $/$5$��$V�ORZ�DV�5HDVRQDEOH�$FKLHYDEOH�
0DLQWHQDQFH� LQ� UDGLDWLRQ� FRQWUROOHG� DUHDV� VKRXOG� VDWLVI\� DOO� UHJXODWRU\UHTXLUHPHQWV�FRQWULEXWLQJ�WR�WKH�$/$5$�SURJUDPPH�
7KH�UDGLDWLRQ�H[SRVXUH� WR�SHUVRQQHO�VKRXOG�EH�PRQLWRUHG�� UHFRUGHG��DYDLODEOHIRU�UHYLHZ�DQG�VKRXOG�QRW�H[FHHG�UHJXODWRU\�SUHVFULEHG�YDOXHV�
7R� UHGXFH� UDGLDWLRQ�H[SRVXUHV�� WKH�XVH�RI� UHPRWH�VXUYHLOODQFH�DQG� LQVSHFWLRQHTXLSPHQW�� LQFOXGLQJ� FORVHG� FLUFXLW� WHOHYLVLRQ� �&&79�� DQG� YLGHR� UHFRUGLQJWHFKQLTXHV��VKRXOG�EH�HYDOXDWHG�

���� &KHPLVWU\�3URJUDPPH7KH�UROH�RI�WKH�SODQW©V�FKHPLVWU\�SURJUDPPH VKRXOG�EH�WR�x 0LQLPL]H�WKH�GHJUDGDWLRQ�UDWH�RI�VWUXFWXUDO�PDWHULDOVx 5HGXFH�WKH�SUREDELOLW\�RI�FRUURVLRQ�E\�FRQWUROOLQJ�NH\�FKHPLFDO�DQG�ELRORJLFDOSDUDPHWHUVx 0LQLPL]H�GHSRVLWLRQ�RI�FRUURVLRQ�SURGXFWV�RQ�KHDW�WUDQVIHU�VXUIDFHV
�����)RUHLJQ�0DWHULDOV�([FOXVLRQ��)0(�
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(QWU\� RI� IRUHLJQ�PDWHULDO� LQWR� SODQW� V\VWHPV� DQG� FRPSRQHQWV� LV� D� VLJQLILFDQWIDFWRU�FRQWULEXWLQJ� WR�PDFKLQHU\�EUHDNGRZQ� ORVVHV��)0(� UHODWHG� ORVVHV�KDYHSURGXFHG� PDMRU� GDPDJH� WR� HTXLSPHQW�� 3ODQW� UHFRYHU\� FDQ� EH� H[WUHPHO\FRPSOLFDWHG�DQG�H[SHQVLYH�EHFDXVH�RI� WKH�H[WUDRUGLQDU\�PHDVXUHV� WKDW�PD\QHHG� WR� EH� HPSOR\HG�� ,QVXUHG� ORVVHV� KDYH� IUHTXHQWO\� UHVXOWHG� IURPPDLQWHQDQFH�DFWLYLWLHV�GXULQJ�RU�DW�WKH�HQG�RI�SODQQHGRXWDJHV�
����0DWHULDO�+DQGOLQJ

$� FRPSUHKHQVLYH� PDWHULDO� KDQGOLQJ� FRQWURO� SURJUDPPH VKRXOG� DSSO\� WR� DOOPDWHULDO�KDQGOLQJ�RSHUDWLRQV��LQFOXGLQJ�WKRVH�FRQGXFWHG�E\�FRQWUDFWRUV�
����4XDOLW\�$VVXUDQFH�3URJUDPPH

7KH�4XDOLW\�$VVXUDQFH��4$��SURJUDPPH VKRXOG�FRQWDLQ�UHTXLUHPHQWV�IRU�KRZZRUN�WKDW�PD\�DIIHFW�HTXLSPHQW�RSHUDWLRQ��PDLQWHQDQFH�DQG�SHUIRUPDQFH�LV�WREH� PDQDJHG�� SHUIRUPHG� DQG� DVVHVVHG�� 7KH� SURJUDPPH VKRXOG� LQFOXGHRUJDQL]DWLRQDO�VWUXFWXUH��IXQFWLRQDO�UHVSRQVLELOLWLHV�DQG�OHYHOV�RI�DXWKRULW\�
����� 0DLQWHQDQFH
0DLQWHQDQFH� SURJUDPPHV� JHQHUDOO\� FRQVLVW� RI� FRUUHFWLYH� DQG� SUHYHQWLYHPDLQWHQDQFH� DFWLYLWLHV� DQG� HTXLSPHQW� SHUIRUPDQFH� PRQLWRULQJ�� 7KH� SODQW©V� ZRUNUHTXHVW�DXWKRUL]DWLRQ�SURJUDPPH VKRXOG�HQVXUH�UHSDLUV�DUH�LGHQWLILHG��SULRULWL]HG�DQGSODQQHG��DQG�WKDW�SDUWV�DUH�DYDLODEOH�IRU�UHSDLU��0DLQWHQDQFH�UHFRUGV�IRU�FRPSRQHQWVVKRXOG�EH�PDLQWDLQHG�WR�DOORZ�IRU�UHWULHYDO�DQG�WUHQGLQJ�RI�FRPSRQHQW�SHUIRUPDQFH�(YHQ�WKH�EHVW�QXFOHDU�SRZHU�SODQW�ZLOO�H[SHULHQFH�FRPSRQHQW�IDLOXUHV�DQG�WKH�HIIHFWVRI�KXPDQ�SHUIRUPDQFH�HYHQWV��7R�SUHYHQW�UHFXUUHQFH�RI�IDLOXUHV��SODQW�PDLQWHQDQFHSURJUDPPHV� VKRXOG� KDYH� DQ� HYHQW� UHSRUWLQJ� SURFHVV� VXSSRUWHG� E\� D� URRW� FDXVHDQDO\VLV�PHWKRGRORJ\�
����&RUUHFWLYH�0DLQWHQDQFH

&RUUHFWLYH� PDLQWHQDQFH� DFWLYLWLHV� LQFOXGH� UHZRUN�� UHSDLU� RU� UHSODFHPHQW� RIHTXLSPHQW�RU� FRPSRQHQWV� WKDW�KDYH� IDLOHG�RU�DUH�QRW�SHUIRUPLQJ� WKHLU� LQWHQGHGIXQFWLRQ�� $� FRUUHFWLYH� PDLQWHQDQFH� SURJUDPPH UHVSRQGV� WR� HTXLSPHQWPDOIXQFWLRQ� RU� IDLOXUHV� WKDW� UHTXLUH� FRUUHFWLYH� DFWLRQV��(TXLSPHQW� IDLOXUH� VKRXOGEH�GRFXPHQWHG�DQG�UHYLHZHG��DQG�FRUUHFWLYH�DFWLRQV�VKRXOG�EH�LGHQWLILHG�
����3UHYHQWLYH�0DLQWHQDQFH��30�

3UHYHQWLYH�PDLQWHQDQFH�DFWLYLWLHV�DUH�SODQQHG��SHULRGLF�PDLQWHQDQFH�DFWLRQVXQGHUWDNHQ�WR�PDLQWDLQ�HTXLSPHQW�ZLWKLQ�GHVLJQ�RSHUDWLQJ�FRQGLWLRQV��7KHVHDFWLRQV�FDQ�EH�UHFRPPHQGHG�E\�PDQXIDFWXUHUV�RI�WKH�HTXLSPHQW�FRPSRQHQWV�EDVHG�RQ�KLVWRULF�UHOLDELOLW\�GDWD�DQG�FRUUHFWLYH�PDLQWHQDQFH�WUHQGV��7KH�IROORZLQJHOHPHQWV�RI�D�30�SURJUDPPH VKRXOG�EH�LQFOXGHG�
x 0DQXIDFWXUHUV©�UHFRPPHQGDWLRQV�VKRXOG�EH�DFFXUDWHO\�UHIOHFWHG�LQ�PDLQWHQDQFHx SURFHGXUHV�
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x 'HYLDWLRQV�IURP�WKHVH�UHFRPPHQGDWLRQV�VKRXOG�EH�GRFXPHQWHG�DQG�WHFKQLFDOO\VRXQG�x 0DQXIDFWXUHUV©�UHSRUWV�RQ�HTXLSPHQW�IDLOXUHV�DQG�RU�VHUYLFLQJ�VKRXOG�EHUHYLHZHG�x &RUUHFWLYH�PDLQWHQDQFH�H[SHULHQFH�VKRXOG�EH�UHIOHFWHG�LQ�WKH�SURJUDPPH�x $OO�SURWHFWLYH�GHYLFHV��LQVWUXPHQWV�DQG�FRQWUROOHUV�VKRXOG�EH�SHULRGLFDOO\FDOLEUDWHG�DQG�WHVWHG�
,I�WKH�UHVXOWV�RI�30�DFWLYLWLHV�UHYHDO�GHILFLHQFLHV��WKHVH�VKRXOG�EH�DQDO\]HG�DQGFRUUHFWHG�EHIRUH�WKH�HTXLSPHQW�LV�UHWXUQHG�WR�VHUYLFH�
����5RRW�&DXVH�$QDO\VLV

7KH� URRW� FDXVH� RI� DQ� DGYHUVH� FRQGLWLRQ�� LI� HOLPLQDWHG�� ZRXOG� SUHYHQW� LWVUHFXUUHQFH�� 5RRW� FDXVHV� DUH� LGHQWLILHG� E\� D� IRUPDO� 5RRW� &DXVH� $QDO\VLVFRQGXFWHG� WR� GHWHUPLQH� VLJQLILFDQW� FRQGLWLRQV� LQFOXGLQJ� GHWHULRUDWLQJSURJUDPPDWLF��KXPDQ�SHUIRUPDQFH��V\VWHPDWLF�DQG�KDUGZDUH�WUHQGV�
����$OO�FDXVHV�RI�VLJQLILFDQW�PDFKLQHU\�EUHDNGRZQV�VKRXOG�EH�LGHQWLILHG�E\5RRW�&DXVH$QDO\VLV���� 7KH�UHVXOWV�RI�WKH�5RRW�&DXVH�$QDO\VLV�VKRXOG�EH�IRUPDOO\�IDFWRUHG�LQWRPDLQWHQDQFH�SURJUDPPH LPSURYHPHQWV� WR� LGHQWLI\� WKH�FDXVHV�RI� UHSHWLWLYHPDLQWHQDQFH�DQG�DSSURSULDWH�FRUUHFWLYH�DFWLRQV�

�����(TXLSPHQW�3HUIRUPDQFH�0RQLWRULQJ��(30�
(TXLSPHQW�SHUIRUPDQFH�PRQLWRULQJ�DFWLYLWLHV�DUH�XVHG�WR�PHDVXUH�DQG�GLDJQRVHHTXLSPHQW� FRQGLWLRQV� DQG� FRPSRQHQW� GHJUDGDWLRQV�� 6WDWH�RI�WKH�DUW� GLDJQRVWLFHTXLSPHQW� FDQ� RIIHU� DGYDQWDJHV� WR� SODQW� PDQDJHPHQW� LQ� RSWLPL]LQJ� WKHLUPDLQWHQDQFH� SURJUDPPHV��:KHUH� DSSURSULDWH�� (30� FDQ� EH� XVHG� WR� H[WHQG� RUHOLPLQDWH�WLPH�EDVHG�PDLQWHQDQFH�LQWHUYDOV�� (TXLSPHQW�SHUIRUPDQFH�PRQLWRULQJ�SULRULWLHV�VKRXOG�EH�HVWDEOLVKHG��� 7KH� HIIHFWLYHQHVV� RI� WKH� (TXLSPHQW� 3HUIRUPDQFH�0RQLWRULQJ� 3URJUDPPHVKRXOG�EH� SHULRGLFDOO\�HYDOXDWHG�

�������9LEUDWLRQ�0RQLWRULQJ
9LEUDWLRQ�PRQLWRULQJ�LV�DQ�HOHPHQW�RI�WKH�(30��SURJUDPPH XVHG�WR�LGHQWLI\SUREOHPV�RI�EDODQFH��DOLJQPHQW�RU�EHDULQJ�FRQGLWLRQ�LQ�SODQW�URWDWLQJHTXLSPHQW�
�������/XEULFDQW�$QDO\VLV
7KH�SK\VLFDO�FRQGLWLRQ�RI�OXEULFDQWV�DQG�WKH�HTXLSPHQW�WKH\�VHUYH�VKRXOG�EHDVVHVVHG�E\�D�OXEULFDQW�DQDO\VLV��SURJUDPPH�
�������7KHUPRJUDSK\
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7KHUPRJUDSK\�LV�D�PHDVXUHPHQW�RI�GLIIHUHQWLDO�LQIUDUHG�UDGLDWLRQ�SDWWHUQV�WRGHWHFW�FKDQJHV�LQ�HTXLSPHQW�FRQGLWLRQ��,W�LV�SHUIRUPHG�GXULQJ�RSHUDWLRQ�
������ 0RWRU�2SHUDWHG�9DOYH�7HVWLQJ
7KH�PRWRU�RSHUDWHG�YDOYH�WHVWLQJ�SURJUDPPH LV�XVHG�WR�PHDVXUH�DQG�DQDO\]HNH\�PRWRU�RSHUDWRU�SDUDPHWHUV�VXFK�DV�UXQQLQJ�FXUUHQW��YROWDJH��VWHP�WKUXVW�OLPLW�DQG�WRUTXH�VZLWFK�VHW�SRLQWV��DQG�YDOYH�VWURNH�WLPHV�WR�LGHQWLI\�GHJUDGLQJFRQGLWLRQV�
������1RQ�GHVWUXFWLYH�([DPLQDWLRQ��1'(�
$� ZLGH� YDULHW\� RI� QRQ�GHVWUXFWLYH� WHVW� PHWKRGV� DUH� XVHG� DW� QXFOHDU� SRZHUSODQWV�� 7KHVH� JXLGHOLQHV� GR� QRW� GHVFULEH� HYHU\� PHWKRG� QRU� SURYLGHSUHVFULSWLYH� UHTXLUHPHQWV� EH\RQG� XVLQJ� WUDLQHG� DQG� TXDOLILHG� VWDII�� UHYLHZHGDQG� DSSURYHG� SURFHGXUHV�� IXQFWLRQDO� FHUWLILFDWLRQ� DQG� FDOLEUDWLRQ� RIH[DPLQDWLRQ�HTXLSPHQW�
������(URVLRQ�&RUURVLRQ�0RQLWRULQJ
$�SURJUDPPH VKRXOG�EH�HVWDEOLVKHG�WR�LGHQWLI\�DQG�PRQLWRU�KLJK�HQHUJ\�SLSLQJDQG�FULWLFDO�HTXLSPHQW�VXVFHSWLEOH�WR�HURVLRQ�FRUURVLRQ�

�����6XUYHLOODQFH�7HVW��3URJUDPPH �6DIHW\�5HODWHG�6\VWHPV�
)RU� VDIHW\� UHODWHG� V\VWHPV�� D� VXUYHLOODQFH� WHVW� SURJUDPPH WKDW� PHHWV� WKHUHTXLUHPHQWV� RI� WKH� RSHUDWLQJ� OLFHQVH� VKRXOG� EH� LPSOHPHQWHG� E\� SODQWFRQWUROOHG�DQG�DSSURYHG�SURFHGXUHV�

�����5RXWLQH�6XUYHLOODQFH�7HVWLQJ��1RQ�6DIHW\�5HODWHG�6\VWHPV�
5RXWLQH� VXUYHLOODQFH� WHVWLQJ� W\SLFDOO\� LQFOXGHV� WKH� WHVWLQJ� RI� DXWRPDWLF� SXPSVWDUWV��DXWRPDWLF�SUHVVXUH�DQG�IORZ�UHJXODWRUV�DQG�RWKHU�QHFHVVDU\�DXWRPDWLFIHDWXUHV�GHVLJQHG�LQWR�QRQ�VDIHW\�UHODWHG�V\VWHPV�7HVWLQJ� VKRXOG� LQFOXGH� YHULILFDWLRQ� RI� WKH� DXWRPDWLF� DFWXDWLRQ� VHW� SRLQWV� DQGDODUPV�

�����3RVW�0DLQWHQDQFH�7HVWLQJ
3RVW�PDLQWHQDQFH�WHVWLQJ�FRQILUPV�WKH�RSHUDELOLW\�RI�D�FRPSRQHQW�RU�V\VWHP�DQGPD\�HVWDEOLVK�D�QHZ�SHUIRUPDQFH�EDVHOLQH��5HVSRQVLELOLW\� IRU� WHVW� UHTXLUHPHQWV�VFKHGXOLQJ� DQG� DFFHSWDQFH� FULWHULD� VKRXOG� EH� DVVLJQHG�� 'XULQJ� XQLW� RXWDJHV�V\VWHP�FRQILJXUDWLRQ�PD\�QRW�VXSSRUW�VXFK�WHVWLQJ��UHVXOWLQJ�LQ�D�EDFNORJ�RI�SRVW�PDLQWHQDQFH� WHVWV� WR� EH� FRPSOHWHG� SULRU� WR� WKH� UHWXUQ� WR� VHUYLFH� RI� V\VWHPV�� $SRVW�PDLQWHQDQFH� WHVW� FRRUGLQDWRU� VKRXOG� EH� DVVLJQHG� WR� GHWHUPLQH� WHVWUHTXLUHPHQWV��VFKHGXOH�WHVWLQJ�DQG�WR�HVWDEOLVK�DFFHSWDQFH�FULWHULD�IRU�HDFK�WHVWEDVHG�RQ�WKH�PDLQWHQDQFH�SHUIRUPHG�DQG�RSHUDELOLW\�UHTXLUHPHQWV�
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���� 6SDUH�3DUWV�0DWHULDO�&RQWURO
2SWLPXP�VWRFN�OHYHO�IRU�VSDUH�SDUWV�VKRXOG�EH�PDLQWDLQHG��0LQLPXP�TXDQWLWLHV�RILQGLYLGXDO�VSDUH�SDUWV�VKRXOG�EH�GHILQHG�DQG�SURPSW� UHRUGHULQJ� VKRXOG�EH�GRQHZKHQ� WKLV� WKUHVKROG� LV� UHDFKHG�� 7KH� OLPLWV� VKRXOG� EH� UHYLHZHG� SHULRGLFDOO\� DQGDGMXVWHG� RQ� WKH� EDVLV� RI� H[SHULHQFH�� RXWDJH� SODQQLQJ�� FRVW� DQG� OHDG� WLPH�� $VWUDWHJLF� VSDUHV� SURJUDPPH VKRXOG� EH� LQ� SODFH� WR� PLWLJDWH� DJDLQVW� SURORQJHGVKXWGRZQ�RI�WKH�SODQW�([DPSOHV� RI� VWUDWHJLF� VSDUHV� DUH�� WXUELQH� DQG� JHQHUDWRU� FRPSRQHQWV� DQGVHOHFWHG�ODUJH�SXPSV��PRWRUV�DQG�WUDQVIRUPHUV�

�����0HDVXULQJ�DQG�7HVW�(TXLSPHQW
x 0HDVXULQJ� DQG� WHVW� HTXLSPHQW� VKRXOG� EH� SHULRGLFDOO\� FDOLEUDWHG� DV� UHTXLUHG� E\SODQW�SURFHGXUHV�x 0HDVXULQJ�DQG�WHVW�HTXLSPHQW�VKRXOG�EH�VWRUHG�DFFRUGLQJ�WR�PDQXIDFWXUHU©VUHFRPPHQGDWLRQV�x &RQWURO�DQG�FDOLEUDWLRQ�RI�PHDVXUHPHQW�DQG�WHVW�HTXLSPHQW�VKRXOG�EH�VSHFLILFDOO\DVVLJQHG�DQG�FRQWUROOHG�E\�SURFHGXUHV�
��� ��1HFHVVDU\�)XWXUH�,PSURYHPHQWV3UHYHQWLRQ�LQ�QXFOHDU�SODQWV�FDQQRW�EH�OLPLWHG�RQO\�WR�JHQHUDO�FRQVLGHUDWLRQVSUHVHQWHG�KHUH�DERYH�7KH�VSHFLILFLWLHV�RI�WKLV�LQGXVWU\�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW ��WUDQVSDUHQF\ �LQWHUQDWLRQDOLVDWLRQ�DQG�VWDQGDUGL]DWLRQ�7KH�QXFOHDU�LQGXVWU\�LV�GHYHORSLQJ��QRUZLWKVWDQGLQJ�VWURQJ�DQWL�QXFOHDU�OREE\LQJ��7RFRPSHWH�DJDLQVW�DUJXPHQWV�RI�WKHVH�RSSRVHG�JURXSV��QXFOHDU�LQGXVWU\�PXVW�VKRZDEVROXWH�WUDQVSDUHQF\��(DFK�WLPH�WKLV�LQGXVWU\�ZLOO�WU\�WR�KLGH�LQFLGHQWV��PHGLDFRQVHTXHQFHV�FRXOG�EH�GUDPDWLF�LI�WKRVH�LQFLGHQWV�VKRXOG�KDYH�EHHQ�UHYHDOHG�DSRVWHULRU�
$�SHFXOLDULW\ RI�QXFOHDU�SODQWV�LV�WKH�ORZ�QXPEHU�RI�W\SHV�RI�WHFKQRORJ\�LQ�SODFH��,WVKRXOG�DOORZ�LQWHUHVWLQJ�DQG��SURILWDEOH�H[FKDQJHV�RI�LQIRUPDWLRQ�EHWZHHQ�RSHUDWRUV�
$V�SDUW�RI�WKH�QXFOHDU�LQGXVWU\
V�UHVSRQVH�WR�WKH�DFFLGHQWV�DW�7KUHH�0LOH�,VODQG��70,�LQ� ����� DQG� DW� &KHUQRE\O� LQ� ������ SURJUDPPHV� WR� HYDOXDWH� DQG� HQFRXUDJHLPSURYHPHQWV� LQ� WKH� RSHUDWLRQDO� VDIHW\� SHUIRUPDQFH� RI� QXFOHDU� SRZHU� SODQWV� ZHUHLQLWLDWHG��,Q�WKH�8QLWHG�6WDWHV��WKH�,QVWLWXWH�RI�1XFOHDU�3RZHU�2SHUDWLRQV��,132��ZDVIRXQGHG�E\�QXFOHDU�XWLOLWLHV��,W�SHUIRUPV�SHULRGLF�RSHUDWLRQDO�VDIHW\�HYDOXDWLRQV�RI�DOOQXFOHDU�SRZHU�SODQWV�LQ�WKH�86$��,132�DOVR�SURYLGHV�D�QXPEHU�RI�RWKHU�VHUYLFHV�WRKHOS�86�DQG�YROXQWHHU�LQWHUQDWLRQDO�XWLOLWLHV�LPSURYH�WKHLU�VDIHW\�SHUIRUPDQFH�
2Q�D�EURDGHU�LQWHUQDWLRQDO�VFDOH��WKH�,$($�LQLWLDWHG�WKH�2SHUDWLRQDO�6DIHW\�5HYLHZ7HDP��26$57��SURJUDPPH�IRU�YROXQWDU\�UHYLHZV�RI�RSHUDWLRQDO�VDIHW\�SHUIRUPDQFHDW�SRZHU�SODQWV�ZRUOGZLGH��7KH�,$($�DOVR�LQLWLDWHG�RWKHU�YROXQWDU\�SURJUDPPHV�VXFKDV�WKRVH�RQ�WKH�$VVHVVPHQW�RI�6DIHW\�6LJQLILFDQW�(YHQWV��$66(7���$VVHVVPHQW�RI6DIHW\�&XOWXUH�LQ�2UJDQL]DWLRQV��$6&27���DQG�WKH�,QFLGHQW�5HSRUWLQJ�6\VWHP��,56�WR�DVVLVW�QXFOHDU�SODQW�RSHUDWRUV�LQ�HYDOXDWLQJ�DQG�VWUHQJWKHQLQJ�WKHLU�VDIHW\SHUIRUPDQFH�
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,Q� 6HSWHPEHU� ������ ,$($� 0HPEHU� 6WDWHV� EHJDQ� WKH� SURFHVV� RI� UDWLI\LQJ� D� QHZ&RQYHQWLRQ� RQ� 1XFOHDU� 6DIHW\�� 7KLV� FRQYHQWLRQ� ZLOO� HVWDEOLVK�� IRU� WKH� ILUVW� WLPH�LQWHUQDWLRQDOO\�DJUHHG�REOLJDWLRQV�IRU�HQVXULQJ�WKH�VDIHW\�RI�QXFOHDU�SRZHU�SODQWV�DQGWKH� FRPPLWPHQW� RI� WKH� VLJQDWRU\� 6WDWHV� WR� PHHWLQJ� WKHP�� 8QGHU� WKH� &RQYHQWLRQ�0HPEHU�6WDWHV�ZLWK�QXFOHDU�SRZHU�SODQWV�ZLOO�UHSRUW�SHULRGLFDOO\�WR�WKHLU�SHHUV�RQ�WKHPHDVXUHV�WDNHQ�WR�PHHW�WKHLU�REOLJDWLRQV�$OWKRXJK�WKH�H[DFW�QDWXUH�RI�WKH�UHSRUWV�WR�EH�PDGH�XQGHU�WKH�&RQYHQWLRQ�KDV�\HW�WREH�GHWHUPLQHG��0HPEHU�6WDWHV�ZLOO�QHHG�WR�GHWHUPLQH��LQ�VRPH�ZD\��WKH�GHJUHH�WRZKLFK�WKH�SHUIRUPDQFH�RI�WKHLU�RZQ�QXFOHDU�SRZHU�SODQW�SURJUDPPH�LV�LQ�DFFRUGDQFHZLWK�WKH�REOLJDWLRQV�RI�WKH�&RQYHQWLRQ��2SHUDWLRQDO�VDIHW\�SHUIRUPDQFH�UHYLHZVSHUIRUPHG�E\�LQGHSHQGHQW�RUJDQL]DWLRQV�VXFK�DV�WKH�,$($�FRXOG�SURYLGH�LQIRUPDWLRQIRU�WKLV�SXUSRVH��EXW�WKH�VXEVWDQWLDO�RXWVLGH�UHVRXUFHV�WKH\�UHTXLUH�OLPLW�WKHLUDYDLODELOLW\�
0DQ\�XWLOLWLHV�KDYH�FKRVHQ�WR�XVH�VHOI�DVVHVVPHQW�SURFHVVHV�WR�KHOS�WKHLUPDQDJHPHQW�REWDLQ�FXUUHQW�LQIRUPDWLRQ�DERXW�VDIHW\�SHUIRUPDQFH��5HJXODWRU\DXWKRULWLHV�DUH�LQFUHDVLQJO\�UHFRJQL]LQJ�DQG�XVLQJ�VHOI�DVVHVVPHQWV�WR�MXGJH�QXFOHDUSRZHU�SODQW�VDIHW\�SHUIRUPDQFH��([SHULHQFH�KDV�VKRZQ�WKDW�ZKHQ�RUJDQL]DWLRQVREMHFWLYHO\�DVVHVV�WKHLU�RZQ�SHUIRUPDQFH��XQGHUVWDQGLQJ�RI�WKH�QHHG�IRULPSURYHPHQWV�DQG�WKH�PRWLYDWLRQ�WR�DFKLHYH�WKHP�LV�VLJQLILFDQWO\�HQKDQFHG��6XFKVHOI�DVVHVVPHQWV�PLJKW�DOVR�FRQWULEXWH�VXEVWDQWLDOO\�WR�WKH�SHULRGLF�UHSRUWV�UHTXLUHGE\�WKH�&RQYHQWLRQ�
3UHYHQWLRQ�LQ�QXFOHDU�SODQWV�VKRXOG�EH�YHU\�UHDFWLYH��,QWHUQDWLRQDO�RUJDQL]DWLRQVVKRXOG�EH�DEOH�WR�FROOHFW�DOO�W\SHV�RI�LQFLGHQWV�DQG�VKRXOG�DGUHVV�WR�DOO�RSHUDWRUV�D�ORWRI�UHFRPPDQGDWLRQV�
¾ 0DQXIDFWXUHUV�DUH�LQ�WKH� FHQWUH�RI�WKLV�SURFHVV��7KDQNV�WR�WKHLU�IUHTXHQW�UHODWLRQVDQG� YLVLW�WR�SODQWV��WKH\�FDQ�LPSURYH�WKHLU�SUHYHQWLRQ�JXLGHOLQHV��WKH�GHVLJQ�RI�WKHIXWXUH�HTXLSPHQW�¾ ,QVXUHUV��SRROV�RU�PXWXDOV��VKRXOG�ZULWH�DQ�DQQXDO�UHSRUW�ZLWK�FRQFUHWHSURSRVLWLRQV�RI�ORVV�SUHYHQWLRQ�PHDVXUHV��8QIRUWXQDWHO\�WKLV�ORVV�H[SHULHQFH�LVQRW�HQRXJK��GHYHORSHG�ULJKW�QRZ�
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&+$37(5���¤�/,)(7,0(�$1'�'(&200,66,21,1*
������� /LIHWLPH�RI�1XFOHDU�3RZHU�3ODQW$FFRUGLQJ�WR�,$($�,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\��VXUYH\��QXPEHU�RI�5HDFWRUVLQ�RSHUDWLRQ�ZRUOGZLGH DW�WKH�HQG�RI������LV�����DQG�GLVWULEXWLRQ�RI�QXPEHUV�E\�DJHLV�VKRZQ�DV��ILJ����
$VVXPLQJ�WKDW�OLIHWLPH�RI�1XFOHDU�3RZHU�3ODQW�LV�RULJLQDOO\�GHVLJQHG�DV�XS�WR���\HDUV��QXPEHU�RI�UHDFWRUV�ZKRVH�OLIHWLPH�H[FHHG����\HDUV�E\�WKH�HQG�RI������LV���DQG����E\�WKH�HQG�RI������
0RVW�QXFOHDU�SRZHU�SODQWV�RULJLQDOO\�KDG�D QRPLQDO�GHVLJQ�OLIHWLPH�RI�XS�WR����\HDUV�EXW�HQJLQHHULQJ�DVVHVVPHQWV�RI�PDQ\�SODQWV�RYHU�WKH�ODVW�GHFDGH�KDV�HVWDEOLVKHGWKDW�PDQ\�FDQ�RSHUDWH�ORQJHU��,Q�WKH�86$�WKH�ILUVW�IHZ�UHDFWRUV�KDYH EHHQ�JUDQWHGOLFHQFH�UHQHZDOV�ZKLFK�H[WHQGV�WKHLU�RSHUDWLQJ�OLYHV�IURP�WKH�RULJLQDO����RXW�WR���\HDUV��DQG�RSHUDWRUV�RI�VRPH����PRUH�DUH�H[SHFWHG�WR�DSSO\�IRU�VLPLODU�H[WHQVLRQV�,Q�-DSDQ��SODQW�OLIHWLPHV�XS�WR����\HDUV�DUH�HQYLVDJHG�
:KHQ�WKH�ROGHVW�FRPPHUFLDO�QXFOHDU�SRZHU�VWDWLRQV�LQ�WKH�ZRUOG��&DOGHU�+DOO�DQG&KDSHOFURVV�LQ�WKH�8.��ZHUH�EXLOW�LQ�WKH�����V�WKH\�ZHUH�YHU\�FRQVHUYDWLYHO\HQJLQHHUHG��WKRXJK�LW�ZDV�DVVXPHG�WKDW�WKH\�ZRXOG�KDYH�D�XVHIXO�OLIHWLPH�RI RQO\�������\HDUV��7KH\�DUH�QRZ�DXWKRULVHG�WR�RSHUDWH�IRU����\HDUV��DQG�PRVW�RWKHU�0DJQR[SODQWV�DUH�OLFHQVHG�IRU����\HDU�OLIHWLPHV�
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6ZHGHQ
V�ROGHVW�UHDFWRU�ZKLFK�VWDUWHG�XS�LQ�������KDV�EHHQ�IXOO\�UHEXLOW�DW�D�FRVWHTXLYDOHQW�WR����RI�D�UHSODFHPHQW�XQLW��DQG�DOO�6ZHGHQ
V�UHDFWRUV�DUH�PDLQWDLQHG�VRWKDW�D�IXUWKHU����\HDUV�RI�OLIH�LV�LQ�SURVSHFW�
7KH�5XVVLDQ�JRYHUQPHQW�LQ������H[WHQGHG�WKH�RSHUDWLQJ�OLYHV�RI�WKH�FRXQWU\
V���ROGHVW�UHDFWRUV�IURP�WKHLU�RULJLQDO����\HDUV��DQG�UHFHQWO\�WKH�H[WHQVLRQ�ZDV�TXDQWLILHGDV����\HDUV�
7KH�WHFKQLFDO�DQG�HFRQRPLF�IHDVLELOLW\�RI�UHSODFLQJ�PDMRU�UHDFWRU�FRPSRQHQWV��VXFKDV�VWHDP�JHQHUDWRUV�LQ�3:5V�DQG�SUHVVXUH�WXEHV�LQ�&$1'8�KHDY\�ZDWHU�UHDFWRUV�KDV�EHHQ�GHPRQVWUDWHG��7KH�SRVVLELOLWLHV�RI�FRPSRQHQW�UHSODFHPHQW DQG�OLFHQFHUHQHZDOV�H[WHQGLQJ�WKH�OLIHWLPHV�RI�H[LVWLQJ�SODQWV�DUH�YHU\�DWWUDFWLYH�WR�XWLOLWLHV�HVSHFLDOO\�LQ�YLHZ�RI�WKH�SXEOLF�DFFHSWDQFH�GLIILFXOWLHV�LQYROYHG�LQ�FRQVWUXFWLQJUHSODFHPHQW�QXFOHDU�FDSDFLW\�
2Q�WKH�RWKHU�KDQG��HFRQRPLF��UHJXODWRU\�DQG�SROLWLFDO�FRQVLGHUDWLRQV�KDYH�OHG�WR�WKHSUHPDWXUH�FORVXUH�RI�VRPH�SRZHU�UHDFWRUV��SDUWLFXODUO\�LQ�WKH�8QLWHG�6WDWHV��ZKHUHUHDFWRU�QXPEHUV�KDYH�IDOOHQ�IURP�����WR�����

'HFRPPLVVLRQLQJ�RI�1XFOHDU�3RZHU�3ODQWV
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)LJXUH��
��������'HFRPPLVVLRQLQJ�RI�1XFOHDU�3RZHU�3ODQWV'HFRPPLVVLRQLQJ��:KDW©V�,QYROYHG"
$IWHU�D�QXFOHDU�SRZHU�SODQW�LV�SHUPDQHQWO\�VKXW�GRZQ��LW�PXVW�EH�GHFRPPLVVLRQHG�7KLV�HQWDLOV�WZR�VWHSV��UHPRYDO�DQG�GLVSRVDO�RI�DOO�UDGLRDFWLYH�FRPSRQHQWV�DQGPDWHULDOV��DQG�FOHDQXS�RI�DQ\�UDGLRDFWLYLW\�WKDW�PD\�UHPDLQ�LQ�WKH�EXLOGLQJV�DQG�RQWKH�VLWH�
,Q�WKH�ILUVW�VWHS��WKH�FRPSDQ\�WKDW�RSHUDWHV�WKH�SODQW�HLWKHU�GHFRQWDPLQDWHV�RUUHPRYHV�DOO�FRQWDPLQDWHG�HTXLSPHQW�DQG�PDWHULDOV��,W�DOVR�SODFHV�WKH�XVHG�QXFOHDUIXHO�LQ�VWRUDJH�XQWLO�LWV�ILQDO�GLVSRVDO��7KHVH�PDWHULDOV�DQG�HTXLSPHQW�DFFRXQW�IRUPRUH�WKDQ����SHUFHQW�RI�WKH�SODQW©V�UDGLRDFWLYLW\��7KHLU�UHPRYDO�ORZHUV�WKH�OHYHO�RIUDGLDWLRQ�DQG�WKXV�UHGXFHV�WKH�H[SRVXUH�RI�ZRUNHUV�GXULQJ�VXEVHTXHQWGHFRPPLVVLRQLQJ�RSHUDWLRQV�
,Q�WKH�VHFRQG�VWHS��WKH�XWLOLW\�GHDOV�ZLWK�WKH�VPDOO�DPRXQW�RI�UDGLRDFWLYLW\�UHPDLQLQJ�LQWKH�SODQW��ZKLFK�PXVW�EH�UHGXFHG�WR�KDUPOHVV�OHYHOV�WKURXJK�D�FOHDQXSSKDVH��GHFRQWDPLQDWLRQ�
,Q�WKH�GHFRQWDPLQDWLRQ��ZRUNHUV�UHPRYH�VXUIDFH�UDGLRDFWLYH�PDWHULDO�WKDW�KDVDFFXPXODWHG�LQVLGH�SLSHV�DQG�KHDW�H[FKDQJHUV�RU�RQ�IORRUV�DQG�ZDOOV��DQG�ZDV�QRWGHFRQWDPLQDWHG�GXULQJ�QRUPDO�SODQW�RSHUDWLRQV�EHFDXVH�RI�LQDFFHVVLELOLW\�RURSHUDWLRQDO�FRQVLGHUDWLRQV��7KH\�DUH�DLGHG�LQ�GHFRQWDPLQDWLRQ�DFWLYLWLHV�E\�WKHUHFRUGV�WKDW�SODQWV�DUH�UHTXLUHG�WR�NHHS�GXULQJ�RSHUDWLRQ��:RUNHUV�XVH�FKHPLFDO�SK\VLFDO��HOHFWULFDO�DQG�XOWUDVRQLF�SURFHVVHV�WR�GHFRQWDPLQDWH�HTXLSPHQW�DQG
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VXUIDFHV��7KH�UHPRYHG�UDGLRDFWLYH�PDWHULDO�LV�FRQFHQWUDWHG�DQG�FROOHFWHG�IRU�GLVSRVDODW�D�ORZ�OHYHO�UDGLRDFWLYH�ZDVWH�GLVSRVDO�VLWH��&RQFHQWUDWLRQ�FXWV�WKH�YROXPH�RI�ORZ�OHYHO�UDGLRDFWLYH�ZDVWH��WKXV�UHGXFLQJ�WKH�H[SHQVH�RI�GLVSRVDO�

&+$37(5�����&21&/86,21
$V�D�VSHFLDOL]HG�EUDQFK�RI�WKH�ZRUOGZLGH�LQVXUDQFH�LQGXVWU\��QXFOHDU�LQVXUDQFH�SRROVKDYH�XQGHUZULWWHQ�SURSHUW\�GDPDJH�SURWHFWLRQ�IRU�QXFOHDU�IDFLOLWLHV��6HYHUDO��GLIIHUHQW
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NLQGV�RI�QXFOHDU� LQVXUDQFH�FRYHUDJH�DUH�RIIHUHG�E\�QXFOHDU� LQVXUHUV�DQG�PDFKLQHU\EUHDNGRZQ� LQVXUDQFH��ZKLFK� FRYHUV�PHFKDQLFDO� DQG� HOHFWULFDO� IDLOXUHV�� LV� D� SDUW� RIWKHVH�
7KH� UHYLHZ�RI� WKH� ORVVHV� UHYHDOV� WKDW� WKH� ODUJHVW� SDUW� RI� WKH� LQVXUDQFH� ULVN� KDV�DQRULJLQ� LQ� WKH� PDFKLQHU\� EUHDNGRZQ� HYHQWV� DQG� FRQFHUQV� WXUELQH� DQG� HOHFWULFDOJHQHUDWRU�IDLOXUHV�FDWDVWURSKLF�IDLOXUHV�RI�VWHDP ��SLSLQJ��WUDQVIRUPHUV���$GGLWLRQDOO\�PDFKLQHU\�IDLOXUHV�FDQ�FDXVH�PDMRU�ILUH�HYHQWV�
7R� PLQLPL]H� LQVXUDQFH� ORVVHV�� LQVXUDQFH� FRPSDQLHV� DQDO\VH� ORVV� LQIRUPDWLRQ�GHYHORS� ORVV� SUHYHQWLRQ� JXLGHOLQHV� ��DQG� SODQW� RSHUDWRUV©� UHVSRQVH� WR� LQVSHFWLRQUHFRPPHQGDWLRQV� LV� TXLWH� SRVLWLYH� DQG� UHIOHFWLYH� RI� WKH� LQVXUHGV©� FRPPLWPHQW� WRDFFRPRGDWH�LQVXUDQFH�ULVN�SHUSHFWLYH�
6WXGLHV� VXJJHVW� WKDW� QXFOHDU� HQHUJ\� ZLOO� HQMR\� D� VLJQLILFDQW� VKDUH� RI� WRWDO� HQHUJ\SURGXFWLRQ�WKURXJK������LQ�PRVW�VFHQDULRV��$FFRUGLQJ�WR�WKH�XVXDO�IRUHFDVWV��WKH�QHZFHQWXU\�ZLOO�FRQVXPH�WKUHH�WLPHV�PRUH�HQHUJ\�WKDQ�WKH�ZRUOG�KDV�FRQVXPHG�VLQFH�LWEHJDQ��DQG�IRVVLO�IXHO�UHVHUYHV�ZLOO�UXQ�RXW�'HVSLWH�WKH�ZHLJKW�RI� WKHVH�DUJXPHQWV�� WKH�QXFOHDU� LQGXVWU\�KDV�WR�SHUVXDGH�SXEOLFRSLQLRQ�DQG� LQYHVWRUV� WR� ODXQFK�QHZ�SURMHFWV��3HUIHFW�RSHUDWLRQ�RI�H[LVWLQJ� UHDFWRUVDQG�WUDQVSDUHQF\�E\�RSHUDWRUV�LQ�WKHLU�EXVLQHVV�DFWLYLWLHV�DUH�HVVHQWLDO�
6R��ZKDW�FDQ�EH�WKH�IXWXUH�DQG�QHZ�FKDOOHQJHV�RI�QXFOHDU�LQGXVWU\ " "
$�VXJJHVWLRQ�LV�WR�UHLQIRUFH�WKH�FRPSHWLWLYH�HGJH�RI�QXFOHDU�LQGXVWU\�LQ�WKH�FRQWH[W�RILQFUHDVLQJ�JOREDOL]DWLRQ��VWDQGDUGL]DWLRQ�RI�UHDFWRUV�ZLWK�LQWHUQDWLRQDO�VWDQGDUGL]DWLRQRI� VDIHW\� UXOHV�� XQLYHUVDOO\� DFFHSWHG� VROXWLRQV� IRU� HQG�RI�F\FOH� DQG� ZDVWH� GLVSRVDOLVVXHV����
7KH� LQVXUDQFH� FRPSDQLHV� KDYH� WR� EH� SUHVHQW� LQ� WKLV� LQGXVWU\�� DV� WKH\� DUH� DOUHDG\LQYROYHG�LQ�WUDGLWLRQDO�HQHUJ\�LQGXVWU\��KDV�WR�IROORZ�WKH�HYROXWLRQ�RI�WKLV�LQGXVWU\�DQGGHYHORS�ULVN�DVVHVVPHQW��SUHYHQWLRQ�DVSHFWV��DQG�VWDWLVWLFV�$� SRVLWLYH� SRLQW� LV� WKH� H[SHULHQFH� RI� LQVXUDQFH� FRPSDQLHV� FRQFHUQLQJ� WKHJOREDOL]DWLRQ�RI�RWKHU�VHFWRUV�OLNH�RLO�DQG�JDV�DQG�WKH�FRQVHTXHQFHV�LQ�WHUP�RI�ULVNV�$V�WKH\�KDYH�EHHQ�DEOH�WR�GR�LW�LQ�RWKHU�VHFWRUV�OLNH�RLO�DQG�JDV��WKH\�VKRXOG�EH�DEOHWR�VKDUH�ZLWK�WKH�QXFOHDU�LQGXVWU\�WKHLU�H[SHULHQFH�
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