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7KLV� GRFXPHQW� SURYLGHV� LQIRUPDWLRQ� RQ� KRZ� WKH� ULVN� PDQDJHPHQW� SURFHVV� HPSOR\HG� E\�
0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�LQIRUPV�WKH�,503�DQG�DOORZV�WKH�VHWWLQJ�RI�ORFDO�DWWHQGDQFH�
WLPHV�IRU�ILUH�HQJLQHV�LQ�0HUVH\VLGH��WR�UHSODFH�WKH�ROG�QDWLRQDO�VWDQGDUGV�ZKLFK�KDYH�QRZ�EHHQ�
ZLWKGUDZQ��
�
���,1752'8&7,21�
�
,Q�-XQH������WKH�'HSXW\�3ULPH�0LQLVWHU�SUHVHQWHG�D�:KLWH�3DSHU�WR�3DUOLDPHQW�HQWLWOHG�³2XU�)LUH�
	�5HVFXH�6HUYLFH´�� � 7KLV�:KLWH�3DSHU� VHW� RXW� WKH�*RYHUQPHQWV¶� YLVLRQ� IRU� WKH� ILUH�DQG� UHVFXH�
VHUYLFH�RI�WKH�IXWXUH�DQG�KRZ�WKDW�YLVLRQ�ZLOO�EH�GHOLYHUHG���,WV�JXLGLQJ�SULQFLSOH�LV�WKDW�WKH�ILUH�DQG�
UHVFXH�VHUYLFH�RI�WKH�IXWXUH�VKRXOG�KDYH�WKH�ULJKW�UHVRXUFHV��LQ�WKH�ULJKW�SODFH��DW�WKH�ULJKW�WLPH��WR�
VDYH� OLYHV�� �7KH�:KLWH�3DSHU�VHW�RXW�SURSRVDOV� IRU�FKDQJH� LQ� WKH�VWUXFWXUH�RI� WKH�VHUYLFH�� LQ� LWV�
LQVWLWXWLRQV� DQG� LQ� WKH� ZRUNLQJ� SUDFWLFHV� DQG� SURFHGXUHV� RI� DOO� ZKR� ZRUN� LQ� WKH� VHUYLFH�� � 7KH�
SURYLVLRQV�IURP�WKH�:KLWH�3DSHU�KDYH�EHHQ�LQFRUSRUDWHG�LQWR�WKH�)LUH�	�5HVFXH�6HUYLFH�%LOO�WKDW�
LV�FXUUHQWO\��0DUFK�������SDVVLQJ�WKURXJK�3DUOLDPHQW��
�
7KH�*RYHUQPHQW�KDYH�QRZ�UHFRJQLVHG�WKDW�LQ�WKH�SDVW�LW�KDV�IDLOHG�WR�GHYHORS�LWV�JXLGDQFH�WR�ILUH�
DXWKRULWLHV� WR� DFKLHYH� WKLV� YLVLRQ�� � 5HVRXUFHV� XWLOLVHG� E\� WKH� VHUYLFH� KDYH� QRW� DOZD\V� EHHQ�
DOORFDWHG�RQ�WKH�EDVLV�RI�QHHG�EHFDXVH�RI�RXWGDWHG�UHVSRQVH�VWDQGDUGV�DQG�OHYHOV�RI�ULVN��
�
7KH�KLVWRULFDO�SURYLVLRQ�RI�ILUHILJKWHUV�DQG�SXPSV�LQ�IL[HG�ORFDWLRQV�WR�PHHW�ULJLG�VSHFLILHG�QDWLRQDO�
VWDQGDUGV�LV�QR�ORQJHU�DSSURSULDWH�DQG�DOO�)LUH�	�5HVFXH�6HUYLFHV�DUH�QRZ�UHTXLUHG�WR�HVWDEOLVK�
IOH[LEOH��ORFDOO\�DVVHVVHG�DQG�GHWHUPLQHG�ULVN�EDVHG�VWDQGDUGV�WKDW�VKRXOG�PRUH�HIIHFWLYHO\�PHHW�
WKH� QHHGV� RI� ORFDO� FRPPXQLWLHV�� � 7KLV� ZLOO� EH� GRQH� RQ� WKH� EDVLV� RI� ULVN� DVVHVVPHQW� DQG�
PDQDJHPHQW��
�
5LVN�PDQDJHPHQW�LV�EHFRPLQJ�PRUH�LPSRUWDQW�DV�D�FHQWUDO�SDUW�RI�DQ\�RUJDQLVDWLRQ¶V�RSHUDWLRQDO�
DQG� VWUDWHJLF� PDQDJHPHQW�� ,W� LV� WKH� SURFHVV� ZKHUHE\� RUJDQLVDWLRQV� PHWKRGLFDOO\� DGGUHVV� WKH�
ULVNV�DWWDFKLQJ� WR� WKHLU�DFWLYLWLHV�ZLWK� WKH�JRDO�RI�DFKLHYLQJ�VXVWDLQHG�EHQHILW�ZLWKLQ�HDFK�DFWLYLW\�
DQG�DFURVV�D�SRUWIROLR�RI�DOO�DFWLYLWLHV�����
�
0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�KDYH�SXEOLVKHG�WKHLU�ILUVW�,QWHJUDWHG�5LVN�0DQDJHPHQW�3ODQ�
�,503��� DQG� SURSRVH� WR� DGRSW� D� ULVN�DVVHVVHG� SURJUDPPH� IRU� SUHYHQWLRQ� DFWLYLWLHV� DQG� IRU�
LQFLGHQW� GHSOR\PHQW�� 7KLV�GRFXPHQW�SURYLGHV� LQIRUPDWLRQ�RQ� WKH�DSSURDFK�XVHG�E\�0HUVH\VLGH�
)LUH�DQG�5HVFXH�6HUYLFH��
�
���0(7+2'2/2*<�
�
7KH� IRFXV�RI�JRRG�ULVN�PDQDJHPHQW� LV� WKH� LGHQWLILFDWLRQ�DQG� WUHDWPHQW�RI� WKHVH�ULVNV�� �7KH�ULVN�
PDQDJHPHQW�SURFHVV�LV�D�V\VWHP�RI�FRQWLQXRXV�LPSURYHPHQW���5LVNV�YDU\�DQG�LW�LV�HVVHQWLDO�WKDW�
ULVNV��DQG�PHDVXUHV�SXW�LQ�SODFH�WR�PLQLPL]H�WKRVH�ULVNV�DUH�NHSW�FRQWLQXDOO\�XQGHU�UHYLHZ���7KLV�
DOORZV�RUJDQLVDWLRQV�WR�UHDFW�WR�DQ\�YDULDWLRQ�LQ�ULVN�DQG�SXW�LQ�SODFH�FRQWURO�PHDVXUHV�DSSURSULDWH�
WR� WKDW� FKDQJHG� ULVN�� � )XUWKHUPRUH� RSWLRQV� IRU� UHGXFLQJ� ULVN� DOVR� YDU\� VR� LW� LV� YLWDO� WKDW�
LPSURYHPHQWV�WR�ULVN�UHGXFWLRQ�SUDFWLFHV�DUH�SXW�LQ�SODFH�DW�WKH�HDUOLHVW�RSSRUWXQLW\��
�
7KH�ULVN�PDQDJHPHQW�SURFHVV�FDQ�EH�GHPRQVWUDWHG�LQ�WKH�VFKHPDWLF�EHORZ���:H�SURSRVH�WR�XVH�
WKLV�PHWKRGRORJ\�DQG�WR�SXW�LQ�SODFH�V\VWHPV�WR�VXSSRUW�LW��
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IRUPDO� DGRSWLRQ� RI� WKH�5
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$SULO���������
�
$V� LQGLFDWHG� DERYH�� 0H
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XH�6HUYLFH�KDV�EHHQ�DSSO\LQJ�D�SURFHVV�VLPLODU�WR�WKLV�IRU�PDQ\�\HDUV���
HORS�WKLV�V\VWHPDWLF�DSSURDFK�IXUWKHU�ZLWK�WKH�SURSRVHG�LQWURGXFWLRQ�DQG��
$3,'� �5LVN�$VVHVVHG�3URJUDPPH� IRU� ,QFLGHQW�'HSOR\PHQW�� DSSURDFK��
DFWLRQV�DULVLQJ�IURP�RXU�,503���7KLV�DSSURDFK�XVHV�VRIWZDUH�LQ�WKH�ULVN�
DOORZV��DPRQJVW�RWKHU�WKLQJV��ORFDOO\�GHWHUPLQHG�UHVSRQVH�VWDQGDUGV�WR�
DWLRQDO�VWDQGDUGV��ZKLFK�DUH�WR�EH�ZLWKGUDZQ�E\�WKH�*RYHUQPHQW�RQ��VW�

VH\VLGH� )LUH� DQG� 5HVFXH� 6HUYLFH� KDV� DOUHDG\� EHHQ� LQYROYHG� LQ� WKH�
QW� DQG�KDV� FDUULHG�RXW�PXFK�RI� WKLV�ZRUN� DQG� WKH�DFFRPSDQ\LQJ� ULVN�
� \HDUV�� � 'HWDLOV� RI� RXU� DSSURDFK� ZLWK� UHDVRQV� ZK\� WKLV� DSSURDFK� LV�
WKH� IROORZLQJ� SDJHV� WRJHWKHU� ZLWK� GHWDLOV� RI� IXUWKHU� ZRUN� QHFHVVDU\� WR�
QWLQXDOO\�UHDVVHVVHG�DQG�LPSURYHG����
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7R�DVVLVW� LQ� WKH� ULVN�SURFHVV� WKH�5$3,'�DSSURDFK�HPSOR\V�YDULRXV�VRIWZDUH�SDFNDJHV�� �7KHVH�
LQFOXGH�
�
x� 1RUWKJDWH�%OXH�� �� D�*,6� V\VWHP�XVHG� H[WHQVLYHO\� LQ� WKH�HPHUJHQF\� VHUYLFHV� IRU� SORWWLQJ�

ORFDWLRQV� RI� LQFLGHQWV�� +)5$¶V� HWF�� GHWHUPLQLQJ� UHVSRQVH� WLPHV� DQG� VHWWLQJ� UHVRXUFH�
UHTXLUHPHQWV��

�
x� $&7,9(�±�D�*,6�V\VWHP�ZKLFK�XWLOLVHV�VRIWZDUH�SURYLGHG�E\�([SHULDQ�ZKLFK�XVHV�D�JHR�

GHPRJUDSKLF� GDWD�VHW� FDOO�026$,&�� � 7KHVH� GDWD� FDWHJRULVH� D� JURXS� RI� SURSHUWLHV� XVLQJ�
HDFK� XQLTXH� SRVWFRGH� �DQ� DYHUDJH� RI� ��� KRXVHKROGV�� RQ� WKH� EDVLV� RI� WKH� RFFXSDQW¶V�
OLIHVW\OH�FKDUDFWHULVWLFV�� �7KLV�SURGXFHV�D�GDWD�VHW�FRPSULVLQJ���� OLIHVW\OHV�JURXSV�DQG����
OLIHVW\OH�W\SHV���&HUWDLQ�RI�WKHVH�JURXSV�DQG�W\SHV�DUH�NQRZQ�WR�EH�DW�JUHDWHVW�ULVN�RI�ILUH��

�
x� )6(&�±� D� SURFHVV� FRQVLVWLQJ� RI� ULVN� DVVHVVPHQW�� UHVSRQVH�SODQQLQJ�DQG�PRGHOLQJ��7KH�

VRIWZDUH�KDV�EHHQ�GHYHORSHG�E\�WKH�2'30�RYHU�D�QXPEHU�RI�\HDUV�DQG�SURYLGHG��IUHH�RI�
FKDUJH��WR�)LUH�DQG�5HVFXH�$XWKRULWLHV��7KLV�VRIWZDUH�ZLOO�EH�DYDLODEOH�IURP�$SULO��������
� ���

�
7KH�PDLQ�UHDVRQV�IRU�LQWURGXFLQJ�WKH�5$3,'�DSSURDFK�LV�WKDW�LW�KHOSV�LQ�WKH��
�
• 8QGHUVWDQGLQJ�RI�WKH�YDU\LQJ�ILUH�DQG�RWKHU�LQFLGHQW�ULVNV�LQ�0HUVH\VLGH�
�
• $VVHVVPHQW�RI�WKHVH�ULVNV�
�
• 0DSSLQJ�RXW�WKH�ULVNV�DQG�SODQQLQJ�LQWHUYHQWLRQ�SROLFLHV�
�
• $VVHVVPHQW�RI�WKH�OHYHO�RI�UHVRXUFHV�WR�PDLQWDLQ�ULVNV�DW�WKH�FXUUHQW�OHYHO��XQGHUWDNH�

UHJXODU�UHYLHZV�DQG�ZKHUH�SRVVLEOH�LQGLFDWH�ZKHUH�DSSURSULDWH�DFWLRQ�FDQ�EH�WDNHQ�WR�
UHGXFH�WKHP�

�
• 3URFHVV�RI�SURYLGLQJ�DSSURSULDWH�DQG�WLPHO\�HPHUJHQF\�UHVSRQVHV�WR�WKH�ULVNV�LGHQWLILHG��
�
• 0RQLWRULQJ�DQG�UHYLHZLQJ�RI�H[LVWLQJ�DQG�QHZ�ULVNV�DQG�WDNLQJ�DSSURSULDWH�DFWLRQ��
�
• 3URFHVV�RI�VXSSO\LQJ�D�UHJXODU�ULVN�EDVHG�ILUH�VDIHW\�HQIRUFHPHQW�SURJUDPPH�
�
7KH�5$3,'�DSSURDFK�LV�D�GHYHORSHG�WRRO�ZKLFK�ZLOO�EH�DGGHG�WR�DV�QHZ�WRROV�DQG�GHYHORSPHQWV�
DSSHDU� �VXFK� DV� )6(&� ±� VHH� DERYH��� 7KLV� DSSURDFK� ZLOO� JLYH� 0HUVH\VLGH� )LUH� DQG� 5HVFXH�
6HUYLFH�D�FRPSUHKHQVLYH�ULVN�DVVHVVPHQW�DQG�SODQQLQJ�WRRO��GHVLJQHG�WR�DVVLVW� WKH�$XWKRULW\� WR�
PDNH�GHFLVLRQV�RQ�KXPDQ�DQG�PDWHULDO�UHVRXUFHV�DQG�WKHLU�DOORFDWLRQ��H�J��ILUH�HQJLQH��DHULDO�DQG�
RWKHU�VSHFLDO�DSSOLDQFHV��ZLWK�GHFLVLRQV�EDVHG�RQ�ULVN�OHYHOV��7KLV�LV�VHHQ�DV�EHLQJ�IRU�WKH�EHQHILW�
RI�WKH�FRPPXQLW\�ZKR�OLYH�DQG�ZRUN�LQ�0HUVH\VLGH��
�
7KLV� GRFXPHQW� LV� GHVLJQHG� WR� LQGLFDWH� DQG� GHVFULEH�ZLWK� VRPH� GHWDLO�� WKH� SURFHVV�0HUVH\VLGH�
)LUH� DQG� 5HVFXH� 6HUYLFH� LV� IROORZLQJ�� $V� D� ZD\� RI� LQWURGXFWLRQ�� D� VKRUW� VHFWLRQ� IROORZV� ZKLFK�
VXPPDULVHV� WKH� ZRUN� DOUHDG\� XQGHUWDNHQ� E\� 0HUVH\VLGH� )LUH� DQG� 5HVFXH� 6HUYLFH�� ,W� DOVR�
GHPRQVWUDWHV� WKH�FRPPLWPHQW� WR�D� ULVN�EDVHG�DSSURDFK�ZKLFK�VKRZV�D�VLJQLILFDQW�HPSKDVLV� LQ�
WDUJHWWLQJ�DUHDV�RI�JUHDWHVW�QHHG��ZKLFK�FRYHU�VRPH�RI�WKH�PRVW�GHSULYHG�DUHDV�LQ�(QJODQG��
�
����+RPH�)LUH�5LVN�$VVHVVPHQWV��+)5$¶V��
�
0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�KDYH�DOUHDG\�FDUULHG�RXW�D�SURJUDPPH�RYHU�D�SHULRG�RI�ILYH�
\HDUV�� VRPH� �������� +RPH� )LUH� 5LVN� $VVHVVPHQWV� �+)5$V�� DQG� ILWWHG� LQ� H[FHVV� RI� ��������
VPRNH� DODUPV�� ,W� LV� WKH� XOWLPDWH� REMHFWLYH� WR� HQVXUH� HYHU\� KRPH� RQ� 0HUVH\VLGH� KDV� D� +)5$�
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FDUULHG�RXW�DQG�ZRUNLQJ�VPRNH�DODUP�ILWWHG��6XFK�DFWLRQV�KHOS�WR�PDNH�0HUVH\VLGH�D�VDIHU�SODFH�
WR�OLYH���$OO�WKH�+)5$¶V�DUH�SORWWHG�RQ�ULVN�PDSV����
�
7KH� LQLWLDO� VWDJH� LQ� SURGXFLQJ� WKH� ULVN� PDSV� LV� WR� FKHFN� WKH� DGGUHVV� RI� WKH� +)5$� DQG� PDNH�
FRUUHFWLRQV� ZKHUH� UHTXLUHG�� � 7KLV� VWHS� LV� QHFHVVDU\� WR� HQVXUH� WKH� DFFXUDF\� RI� WKH� GDWD�� 7KH�
UHVXOWLQJ�FKHFNHG�GDWD�LV�JHR�FRGHG��ZKLFK�LV�WKH�SURFHVV�RI�DVVLJQLQJ�D�SUHFLVH�PDS�FR�RUGLQDWH�
WR�DQ�DGGUHVV���:LWK�WKH�FR�RUGLQDWH�DVVLJQHG��WKH�DGGUHVV�FDQ�EH�GLVSOD\HG�RQ�D�PDS���,Q�GRLQJ�
WKLV��DUHDV�RI�KLJK�ULVN�FDQ�EH�LGHQWLILHG�ZKLFK�KDYH�QRW�\HW�UHFHLYHG�VXIILFLHQW�+)5$V�ZKLFK�ZLOO�
KHOS� WR� ORZHU� WKH� ULVN� WR� DQ� DFFHSWDEOH� OHYHO�� ,W� LV� SURSRVHG� WR� FRQWLQXH� WR� WDUJHW� UHVRXUFHV�RQ�
WKHVH�DUHDV��
�
7R�PRQLWRU�DQG�UHYLHZ��DV�SDUW�RI�WKH�ULVN�PDQDJHPHQW�SURFHVV��VHH�7DEOH�����WKH�HIIHFWLYHQHVV�
RI�0HUVH\VLGH¶V� +)5$� SURJUDPPH� KDV� EHHQ� DQDO\VHG� E\� )LUH� 'DWD� 5HVHDUFK� /WG��� � 7KLV�ZDV�
GRQH�E\�H[SORULQJ�DQG�TXDQWLI\LQJ� WKH� UHODWLRQVKLS�EHWZHHQ� WKH� LQFLGHQFHV�RI�GRPHVWLF�GZHOOLQJ�
ILUHV�� WKH� RXWFRPHV� RI� HDFK� LQFLGHQW� LQ� WHUPV� RI� IDWDOLWLHV� DQG� RWKHU� FDVXDOWLHV� DQG� WKH�
LPSOHPHQWDWLRQ�RI�WKH�+)5$�SURJUDPPH��
�
7KH�UHVHDUFK�GHPRQVWUDWHG� WKDW� WKH�+)5$�SURJUDPPH�KDV�PDGH�D�VLJQLILFDQW� LPSDFW�XSRQ�WKH�
OHYHOV�RI�DFFLGHQWDO�GZHOOLQJ�ILUHV�LQ�0HUVH\VLGH���,W�DOVR�FOHDUO\�VKRZV�WKDW�WKH�+)5$�SURJUDPPH�
KDV�KDG�D�VLJQLILFDQW�EHQHILFLDO� LPSDFW�XSRQ�WKH�QXPEHUV�ERWK�IDWDOLWLHV�DQG�QRQ�IDWDO�FDVXDOWLHV�
UHVXOWLQJ�IURP�DFFLGHQWDO�GZHOOLQJ�ILUHV��
�
7KH�UHSRUW�VWDWHV�WKDW�QRW�RQO\�DUH�WKH�FRPELQHG�HIIRUWV�RI�0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�
UHGXFLQJ�DFFLGHQWDO�GZHOOLQJ�ILUHV�DQG�DVVRFLDWHG�FDVXDOWLHV�DQG�IDWDOLWLHV�EXW�WKDW�WKH�WDLORUHG�DQG�
WDUJHWHG�XVH�RI�+)5$¶V�DV�D�NH\�FRPSRQHQW� LQ�ULVN�UHGXFWLRQ� LV�DFKLHYLQJ�UHGXFWLRQV�QHW�RI� WKH�
QDWLRQDO�WUHQG�LQ�DOO�WKUHH�RI�WKHVH�NH\�PHDVXUHV���7KHVH�UHGXFWLRQV�DOVR�KDYH�D�VLJQLILFDQW�LPSDFW�
XSRQ�WKH�HFRQRP\�RI�0HUVH\VLGH�HTXDWLQJ�WR�VDYLQJV�RI�PDQ\�PLOOLRQV�RI�SRXQGV��
�
7KH� UHSRUW� FRQFOXGHG� WKDW� WKHUH� LV� VLJQLILFDQW� DGGLWLRQDO� SRWHQWLDO� IRU� IXUWKHU� UHGXFWLRQ� WR� EH�
DFKLHYHG�WKURXJK�WKH�FRQWLQXDWLRQ�RI�WKH�+)5$�SURJUDPPH��
�
����(YDOXDWLRQ�RI�)LUHV�DQG�1RQ�ILUH�,QFLGHQWV�
�
7KH�JUHDWHVW� ULVN�RI�GHDWK�DQG� LQMXU\� IURP�DFFLGHQWDO� ILUHV� LV� LQ� WKH�KRPH��ZKHUH� WKH�PDMRULW\�RI�
ILUHV�RFFXU��+RZHYHU��0HUVH\VLGH�)LUH�	�5HVFXH�6HUYLFH�KDV�WR�UHVSRQG�WR�D�UDQJH�RI�RWKHU�ILUHV�
DQG�HPHUJHQF\� LQFLGHQWV�� ,W� LV�SURSRVHG�WR�GHYHORS�WKH�SURFHVV�RI�ULVN�DQDO\VLV�WR�ORRN�DW�WKHVH�
RWKHU�SRWHQWLDO� LQFLGHQWV�DQG�WR�FRQWLQXH�WR�PLQLPLVH�WKHLU� OLNHOLKRRG�RI�RFFXUULQJ��DQG�ZKHQ�WKH\�
GR�RFFXU��WR�EH�LQ�D�SRVLWLRQ�WR�DGHTXDWHO\�GHDO�ZLWK�WKH�FRQVHTXHQFHV���
�
7R� GR� WKLV�� WKH� 5$3,'� DSSURDFK� ORRNV� DW� WKH� LQFLGHQFH� RI� GRPHVWLF� ILUHV� DQG� DOVR� ORJV� DQG�
DQDO\VHV� ILUHV� DW� RWKHU� ORFDWLRQV� LQFOXGLQJ� WKRVH� DW� RIILFHV�� IDFWRULHV�� FRPPHUFLDO� RXWOHWV��
HGXFDWLRQDO� HVWDEOLVKPHQWV� DQG� KHULWDJH� EXLOGLQJV�� 2WKHU� ILUHV� QRW� LQYROYLQJ� EXLOGLQJV� DQG�
SURSHUW\�DUH�DOVR�LQFOXGHG��VXFK�DV�YHKLFOH�ILUHV��7KH�DSSURDFK�WDNHV�LQWR�DFFRXQW�DWWHQGDQFH�DW�
URDG� WUDIILF�FROOLVLRQV��VSLOODJHV�� UHVFXHV� IURP�VLWXDWLRQV�QRW� LQYROYLQJ� ILUHV�DQG�RWKHU�HPHUJHQF\�
LQFLGHQWV� DQG� WKHVH� DUH� DOO� UHFRUGHG� DQG� SORWWHG�� ,QIRUPDWLRQ� DERXW� KLJK� ULVN� FKHPLFDO� VLWHV��
DFFLGHQW� EODFNVSRWV� DQG� RWKHU� SRWHQWLDO� ULVNV� DUH� LQSXWWHG� LQWR� WKH� V\VWHP� DQG� 8QLWDU\�
'HYHORSPHQW� 3ODQV� �SURGXFHG� E\� WKH� 'LVWULFW� &RXQFLOV� RQ� 0HUVH\VLGH�� DUH� VFUXWLQLVHG� IRU� DQ\�
GHYHORSPHQWV�ZKLFK�PD\�DIIHFW�DQ�DUHD�DQG�LPSDFW�RQ�WKH�ULVN�LGHQWLILHG��
�
0HUVH\VLGH� )LUH� DQG� 5HVFXH� 6HUYLFH� ULVN� EDVHG� )LUH� 6DIHW\� LQVSHFWLRQ� DQG� HQIRUFHPHQW�
SURJUDPPH�DOORZV�WKH�JUDGLQJ�RI�RYHU��������QRQ�GRPHVWLF�SUHPLVHV�LQ�0HUVH\VLGH�DFFRUGLQJ�WR�
WKHLU�SULPDU\�XVH�DQG� WKH�VWDQGDUGV�RI�ILUH�VDIHW\�DQG�JHQHUDO�PDQDJHPHQW�REVHUYHG�ZLWKLQ�WKH�
EXLOGLQJ��+LJK�ULVN�EXLOGLQJV�DUH�VXEMHFWHG�WR�IUHTXHQW�DQG�FRPSUHKHQVLYH�LQVSHFWLRQV��ZLWK�ORZHU�
ULVN�EXLOGLQJV�LQVSHFWHG�OHVV�IUHTXHQWO\��7KLV�DSSURDFK�HQVXUHV�WKDW�SUHPLVHV�ZKLFK�UHSUHVHQW�WKH�
JUHDWHVW� ULVN�EHFDXVH�RI�SURFHVVHV�RU�PDQDJHPHQW�DUH�JLYHQ� WKH�JUHDWHVW�DWWHQWLRQ� LQ�RUGHU� WR�
VHHN� WR�PLQLPLVH� WKDW� ULVN��$OO�RI� WKLV� LQIRUPDWLRQ�ZLOO�EH�DFFHVVHG�WKURXJK�WKH�5$3,'�DSSURDFK�
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DQG� ORFDWLRQV�RI�KLJK�ULVN�SUHPLVHV�SORWWHG� LQ� WKH�VDPH�ZD\�DV� IRU�GRPHVWLF�DQG�RWKHU�DUHDV�RI�
KLJK�ULVN��
�
7KH� LQIRUPDWLRQ� DQDO\VHG� DQG� UHFRUGHG� LQFOXGHV� GHWDLOV� RI� ZKLFK� DSSOLDQFHV� DWWHQGHG� ZKLFK�
LQFLGHQW�DQG�KRZ�ORQJ�WKH\�ZHUH�WKHUH��7KH�DQDO\VLV�VKRZV�HYHU\�DSSOLDQFH�PRYHPHQW�IRU�HDFK�
PLQXWH�RI�HDFK�GD\�IRU�WKH�ODVW�WKUHH�WR�IRXU�\HDUV���
�
7KH� PDSSLQJ� DQDO\VHV� FDUULHG� RXW� VKRZ� WKDW� ULVN� YDULHV� E\� WLPH� RI� GD\�� E\� VHDVRQ� DQG� E\�
ORFDWLRQ�� � 7KLV� KHOSV�0HUVH\VLGH� )LUH� DQG�5HVFXH�6HUYLFH� WR� SUHSDUH� LWV� SUHYHQWLRQ�� SURWHFWLRQ�
DQG�HPHUJHQF\�UHVSRQVH�SURFHGXUHV�DFFRUGLQJO\��
�
,W�LV�YHU\�LPSRUWDQW�WR�OLDVH�ZLWK�FROOHDJXHV�LQ�WKH�RWKHU�HPHUJHQF\�VHUYLFHV�WR�VKDUH�GDWD�DQG�WR�
GHYHORS� ZD\V� WKDW� FDQ� EH� DGRSWHG� WR� LPSURYH� WKH� YDOXH� RI� VXFK� GDWD�� DQG�ZKHUH� SRVVLEOH�� WR�
VWDQGDUGLVH� WKH�GDWD��7KLV� LV�DOUHDG\�KDSSHQLQJ�ZLWK�ERWK� WKH�DPEXODQFH�VHUYLFH��ZKLFK�XVHV�D�
VLPLODU� ULVN�DQDO\VLV�PHWKRGRORJ\��DQG�ZLWK�0HUVH\VLGH�3ROLFH�� LQLWLDOO\� LQ� UHODWLRQ� WR� LQFLGHQWV�RI�
DUVRQ��5HJXODU� OLQHV�RI�FRPPXQLFDWLRQ�ZLWK�RIILFHUV� LQ� WKH� UHOHYDQW�'LVWULFW�&RXQFLO�GHSDUWPHQWV�
KDYH�EHHQ�HVWDEOLVKHG�WR�EHFRPH�DZDUH�RI�DQ\�FKDQJHV�LQ�GHPRJUDSKLF�ULVN�WKDW�PD\�DIIHFW�RXU�
SODQQLQJ��
�
���5,6.�352&(66�
�
5LVN�FDQ�EH�GHILQHG�DV�³WKH�OLNHOLKRRG�WKDW�KDUP�IURP�D�SDUWLFXODU�KD]DUG�PD\�EH�UHDOLVHG´����5LVN�
UHIOHFWV�WKH�OLNHOLKRRG�WKDW�KDUP�ZLOO�RFFXU�DQG�LW¶V�VHYHULW\��0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�
GHDOV�ZLWK� LQFLGHQWV� LQYROYLQJ�ILUH�DQG�RWKHU�HPHUJHQF\� LQFLGHQWV� LQFOXGLQJ�URDG�WUDIILF�FROOLVLRQV��
FKHPLFDO� LQFLGHQWV��VSLOODJHV�� UHVFXHV�HWF��7KH�ULVNV�DVVRFLDWHG�ZLWK�WKHVH�DFWLYLWLHV� LQFOXGH�ULVN�
WR��
�
• /LIH�
• )LUH�	�5HVFXH�6HUYLFH�SHUVRQQHO�
• 3URSHUW\�
• (QYLURQPHQW�
• (FRQRP\�
• +HULWDJH�
�
����5LVN�,GHQWLILFDWLRQ�
�
7R�LGHQWLI\�H[LVWLQJ�DQG�SRWHQWLDO�ULVNV�WR�WKH�FRPPXQLW\�LQ�0HUVH\VLGH��WKH�IROORZLQJ�PHWKRGV�DQG�
VRXUFHV�KDYH�EHHQ�XVHG��ZLWK�EULHI�H[DPSOHV�RI�WKH�W\SH�RI�LQIRUPDWLRQ�DQDO\VHG�RU�UHYLHZHG��
�
x� 7UHQGV� �� $UH�SDUWLFXODU�W\SHV�RI�LQFLGHQWV�LQFUHDVLQJ�RU�GHFUHDVLQJ"��

:KDW�DUH�WKH�UHDVRQV�IRU�WKLV"��+RZ�FDQ�ZH�LPSURYH�RXU�
VHUYLFH"�

� � �
x� /RFDO�	�QDWLRQDO�

NQRZOHGJH�
�� :K\�DUH�WKHUH�SDUWLFXODUO\�KLJK�QXPEHUV�RI�LQFLGHQWV�LQ�FHUWDLQ�

DUHDV"��:KDW�LV�XQLTXH�DERXW�WKRVH�DUHDV"��+DYH�RWKHU�)LUH�	�
5HVFXH�6HUYLFHV�H[SHULHQFHG�HTXLYDOHQW�SUREOHPV�DQG�ZKDW�
FDQ�ZH�OHDUQ�IURP�WKHLU�H[SHULHQFH"�

� � �
x� ,QIRUPDWLRQ�IURP�RWKHU�

DJHQFLHV�
�� +DYH�WKH�3ROLFH�H[SHULHQFHG�SUREOHPV�LQ�FHUWDLQ�DUHDV�ZLWK�

FDU�WKHIW�OHDGLQJ�WR�DUVRQ"��+DYH�6RFLDO�6HUYLFHV�LGHQWLILHG�
LQGLYLGXDOV�DW�KLJK�ULVN�RI�ILUH"��:KLFK�GDWD�FDQ�ZH�VKDUH�ZLWK�
RWKHU�HPHUJHQF\�VHUYLFHV"��+RZ�FDQ�ZH�XVH�WKLV�LQIRUPDWLRQ�
WR�DGG�WR�WKH�SLFWXUH�RI�ULVN�LQ�YDULRXV�DUHDV"�

� � �
x� 3RVW�LQFLGHQW�DQDO\VLV� �� 'LG�ZH�GHDO�ZLWK�WKH�LQFLGHQW�ZHOO"��:KDW�SUREOHPV�GLG�ZH�

HQFRXQWHU"��+RZ�FDQ�ZH�LPSURYH�IRU�WKH�IXWXUH"��:KDW�FDQ�ZH�
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VKDUH�ZLWK�RWKHUV�LQ�RXU�RUJDQLVDWLRQ�WR�KHOS�LPSURYH�DV�WKHLU�
VHUYLFH�GHOLYHU\"�

� � �
x� 5LVN�LQVSHFWLRQV� �� :KDW�VSHFLILF�ULVN�GR�FHUWDLQ�SURSHUWLHV�SUHVHQW"�+RZ�FDQ�ZH�

ZRUN�ZLWK�WKH�RFFXSLHUV�WR�UHGXFH�WKDW�ULVN"��+DYH�ZH�HQVXUHG�
WKDW�ILUHILJKWHUV�ZKR�PD\�KDYH�WR�WDFNOH�DQ�HPHUJHQF\�DUH�
DZDUH�RI�WKRVH�ULVNV"�

� � �
x� $QDO\VLV�RI�WKH�ULVN�

DVVHVVPHQWV�RI�RWKHUV�LQ�
FRPSDUDEOH�ILHOGV�

�� $UH�ZH�XVLQJ�HIIHFWLYHO\�LQIRUPDWLRQ�IURP�WKH�+HDOWK�	�6DIHW\�
([HFXWLYH�DQG�RWKHU�DJHQFLHV�WR�DVVLVW�XV�LQ�LGHQWLI\LQJ�DQG�
UHGXFLQJ�ULVNV"�

� � �
x� +LVWRULFDO�LQFLGHQW�GDWD�� �� +DV�DQ�DQDO\VLV�EHHQ�XQGHUWDNHQ�WR�VKRZ�ZKHUH�ILUHV�DQG�

RWKHU�HPHUJHQFLHV�KDYH�KDSSHQHG�LQ�WKH�SDVW�DQG�KRZ�PDQ\�
WKHUH�KDYH�EHHQ"��,V�RXU�GDWDEDVH�RI�LQIRUPDWLRQ�ZKLFK�ZLOO�
DVVLVW�LQ�SODQQLQJ�IRU�WKH�IXWXUH�DV�GHWDLOHG�DV�ZH�QHHG"�

�
�
����5LVN�$VVHVVPHQW�
�
7KH�DVVHVVPHQW�SURFHVV�LQYROYHV�D�FRPSUHKHQVLYH�DSSURDFK�WR�UHVHDUFK�DQG�UHTXLUHV�H[SHUWLVH�
IURP�ERWK�ZLWKLQ�DQG�RXWVLGH� WKH�)LUH�$XWKRULW\�� �7KH�VRIWZDUH�GHWDLOHG�HDUOLHU�KDV�EHHQ�XVHG�WR�
VKRZ�ULVN�GDWD�LQ�WKH�IRUP�RI�PDSV��7KLV�SURYLGHV�D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�W\SHV��PDJQLWXGH�
DQG�ORFDWLRQV�RI�GLIIHUHQW�ULVNV����
�
$Q�H[DPSOH�RI�D�ULVN�PDS��7DEOH����FKDUWLQJ�GZHOOLQJ�ILUHV�	�LQMXULHV�LV�VKRZQ�EHORZ��7KLV�FRYHUV�
WKH�0HUVH\VLGH�DUHD�DQG�LV�WKH�VWDUWLQJ�SRLQW�RI�WKH�PDSSLQJ�SURFHVV�DV�LW�LV�DQ�RYHUYLHZ��2Q�WKLV�
PDS� WKH� UHG�DUHDV�KDYH� WKH�KLJKHVW� LQFLGHQFH�RI� ILUHV�DQG� LQMXULHV��JUHHQ�EHLQJ� WKH�PLGGOH�DQG�
\HOORZ�WKH�ORZHVW��
�
)ROORZLQJ�WKLV�DUH�H[DPSOHV�RI�KRZ�WKH�DSSURDFK�GHYHORSV�DQG�VKRZV�WKH�OHYHO�RI�GHWDLO�WKDW�FDQ�
EH�DFKLHYHG�� �7KLV� LV� VKRZQ� LQ� WKH�VPDOOHU�PDSV�ZKLFK�FRYHU� WKH�6RXWKSRUW�DUHD� �7DEOHV�������
7KH� ILUVW� PDS� �7DEOH� ��� SORWV� WKH� LQFLGHQFHV� RI� GRPHVWLF� ILUHV� LQ� WKH� \HDU� ������ � 7KH� VHFRQG�
�7DEOH� ��� VKRZV� WKH� UHVXOWV� RI� D� FRQFHUWHG� +)5$� FDPSDLJQ� DQG� WKH� LQVWDOODWLRQ� RI� VPRNH�
GHWHFWRUV���7KH�ILQDO�PDS��7DEOH����VKRZV�WKH�LQFLGHQFHV�RI�GRPHVWLF�ILUHV�LQ�WKH�\HDU������ZKLFK�
FRLQFLGHV�ZLWK�WKH�ODWWHU�SDUW�RI�WKH�+)5$�FDPSDLJQ���,W�FDQ�EH�FOHDUO\�VHHQ�WKDW�WKHUH�KDV�EHHQ�D�
UHGXFWLRQ�LQ�WKH�QXPEHU�RI�GRPHVWLF�ILUHV�DV�D�UHVXOW�RI�WKH�+)5$�FDPSDLJQ���7KLV�SURYLGHV�YLVXDO�
HYLGHQFH�WR�VXSSRUW�WKH�ILQGLQJV�RI�WKH�LQGHSHQGHQW�LPSDFW�DQDO\VLV�GHWDLOHG�DERYH��
�
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7DEOH����'ZHOOLQJ�)LUHV�DQG�,QMXULHV�E\�:DUG�RQ�0HUVH\VLGH�
�
�
�
�
�
�
�
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����'ZHOOLQJ�)LUHV�
RFFXUUHG�LQ�6RXWKSRUW�LQ�

������7DEOH����

�����+)5$¶V�FDUULHG�RXW�LQ�
6RXWKSRUW�EHWZHHQ������������

DQG�������������7DEOH����

���'ZHOOLQJ�)LUHV�
2FFXUUHG�LQ�

6RXWKSRUW�LQ������
�7DEOH����
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�
����5LVN�$QDO\VLV�
�
$V�SDUW�RI�WKH�ULVN�DQDO\VLV�SURFHVV��ULVNV�QHHG�WR�EH�SURSHUO\�LGHQWLILHG��7R�GR�WKLV��ULVN�PDSV�DUH�
XVHG�WR�JDLQ�D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�W\SHV��PDJQLWXGH�DQG�ORFDWLRQV�RI�GLIIHUHQW�ULVNV��,W�LV�
QHFHVVDU\�WR�GR�WKLV�WR�SURYLGH�D�SLFWXUH�RI�ZKHUH�WKH�DUHDV�RI�KLJKHVW��DQG�RWKHU�OHYHOV�RI��ULVN�
DUH� ORFDWHG� LQ� RUGHU� WKDW� DSSURSULDWH� RSHUDWLRQDO� UHVRXUFH� �DSSOLDQFHV� DQG� ILUHILJKWHUV��
GHSOR\PHQWV�FDQ�EH�PDGH��,W�DOVR�DOORZV�WKH�)LUH�DQG�5HVFXH�6HUYLFH�WR�FRQFHQWUDWH�RWKHU�QRQ�
ILUHILJKWLQJ��H�J��&RPPXQLW\�)LUH�6DIHW\��UHVRXUFHV�LQ�WKH�DUHDV�ZKHUH�WKH\�DUH�PRVW�QHHGHG��
�
7R�SURGXFH�WKHVH�ULVN�PDSV��LW�ZDV�QHFHVVDU\�WR�DQDO\VH�GDWD�IURP�HPHUJHQF\�FDOOV�DWWHQGHG�LQ�
WKH�SDVW�DQG�XVH�WKLV�LQIRUPDWLRQ�WR�IRFXV�RQ�DUHDV�WKDW�UHTXLUH�DWWHQWLRQ���$OO�LQFLGHQWV�ZHUH�JHR�
FRGHG�DQG�LQGLYLGXDOO\�SORWWHG�RQ�WKH�PDSV���,Q�DUHDV�ZKHUH�ILUHV�KDYH�RFFXUUHG�LQ�WKH�SDVW��WKHUH�
LV� D� VWURQJ� SRVVLELOLW\� RI� WKHP� RFFXUULQJ� LQ� WKDW� YLFLQLW\� DJDLQ�� 7KLV� LV� FOHDUO\� LOOXVWUDWHG� E\� WKH�
UHVXOWV�RI�WKH�PDSSLQJ�ZKLFK�VKRZ�PDQ\�FOXVWHUV�RI�ILUHV�RFFXUULQJ���,QFLGHQW�GDWD�LV�DQDO\VHG�LQ�
UHODWLRQ�WR�OLIH�ULVN�IURP�ILUH��7KLV�FRXOG�EH�ILUH�VL]H��QXPEHU�RI�SHRSOH�SUHVHQW��QXPEHU�RI�UHVFXHV�
DQG� QXPEHU� RI� FDVXDOWLHV�� 7KH� LQIRUPDWLRQ� XVHG� ZDV� IURP� WKH� ODVW� �� WR� �� \HDUV� ZKLFK� LV�
VWDWLVWLFDOO\�FRQVLGHUHG�DV�VXLWDEOH�DQG�VXIILFLHQW�WR�VWDUW�WR�GHYHORS�WUHQGV�DEOH�WR�EH�XVHG�LQ�WKH�
IXWXUH�SODQQLQJ�SURFHVVHV���
�
7KHVH�PDSV�FDQ�EH�DQDO\VHG�RQ�D�\HDU�E\�\HDU�EDVLV�ZKLFK�DOORZV� ³KRW�VSRWV´� WR�EH� LGHQWLILHG�
ZKHUH�WKHUH�KDYH�EHHQ�FOXVWHUV�RI�GZHOOLQJ�ILUHV�RYHU�D�SHULRG�RI�WLPH���7KHVH�DUH�KLJK�ULVN�DUHDV�
ZKLFK�DOORZ�XV�WR�IRUHFDVW�ZLWK�D�KLJK�GHJUHH�RI�FRQILGHQFH�ZLOO�SURGXFH�IXWXUH�HPHUJHQF\�FDOOV��
�
$GGLWLRQDO�DQG�VHSDUDWH�DQDO\VHV�DUH�FDUULHG�WR�FRYHU�WKRVH�LQFLGHQWV�WKDW�KDYH�SURGXFHG�LQMXULHV�
DQG� WKHVH�DUH�JHR�FRGHG�DQG�PDSSHG�� ,Q�GRLQJ� WKLV� WDUJHW�DUHDV�DUH� LGHQWLILHG�ZKHUH� ILUHV�DUH�
RFFXUULQJ��IXUWKHUPRUH�³KRW�VSRWV´�VKRZ�ZKHUH�WKHVH�ILUHV�KDYH�FDXVHG�PRVW�LQMXULHV��0HUVH\VLGH�
)LUH�DQG�5HVFXH�6HUYLFH�KDV�EHHQ�XVLQJ�GDWD�FRYHULQJ����\HDUV�WR�DQDO\VH�ILUH�IDWDOLWLHV�DQG�WKLV�
PHDQV� WKDW� WUHQGV�� WKH�DFWLYLWLHV� XQGHUWDNHQ� WR� UHVSRQG� WR� WKHVH� WUHQGV�DQG� WKHLU�HIIHFWLYHQHVV�
FDQ�EH�HYDOXDWHG��
�
7R�VXSSOHPHQW�WKH�KLVWRULFDO� LQIRUPDWLRQ� LQGLFDWLQJ�ZKHUH�ILUHV�DQG�LQMXULHV�KDYH�RFFXUUHG� LQ�WKH�
SDVW��VRFLR�HFRQRPLF�DQG�GHPRJUDSKLF�GDWD�LV�DOVR�DQDO\VHG��7KLV�LQFOXGHV�OLIHVW\OH�GDWD�VXFK�DV�
DJH� UDQJH�� QDWXUH� RI� KRXVLQJ�� VRFLR�HFRQRPLF� UDWLQJV� DQG� SDWWHUQV�� FULPH� DQG� GLVRUGHU� LVVXHV�
�SDUWLFXODUO\� WKH� LQFLGHQFH� RI� DUVRQ�� DQG� VRFLDO� PL[�� ,W� LV� NQRZQ� IURP� ERWK� QDWLRQDO� DQG� ORFDO�
VWXGLHV�ZKHUH�ILUHV�DUH�PRVW�OLNHO\�WR�RFFXU�LQ�WHUPV�RI�VRFLDO�JURXSV��W\SHV�RI�KRXVLQJ�DQG�DJH�RI�
UHVLGHQWV�� 7KH� VRFLR�HFRQRPLF� DQG� GHPRJUDSKLF� GDWD� LV� XVHG� WR� LGHQWLI\� DUHDV� RI� SURSHUWLHV�
ZKLFK�DUH�OLNHO\�WR�EH�PRVW�DW�ULVN�IURP�ILUH��7KHVH�DUH�DOVR�SORWWHG�RQWR�PDSV�DQG�RYHUODLG�RQ�WKH�
LQFLGHQW�GDWD���
�
&RPSDULVRQV� FDQ� WKHQ� EH� PDGH� EHWZHHQ� WKH� LGHQWLILHG� ³KRW� VSRWV´� EDVHG� RQ� ERWK� ILUHV� DQG�
LQMXULHV�DQG�DUHDV�RI�KLJK�ULVN�SURSHUWLHV�EDVHG�XSRQ�OLIHVW\OH�GDWD���7KLV�FRQILUPV�WKH�ILQGLQJV�RI�
SUHYLRXV�QDWLRQDO�UHVHDUFK�DQG�GHPRQVWUDWHV�WKDW�LQ�0HUVH\VLGH�ILUHV�GR�RFFXU�PRVW�IUHTXHQWO\�LQ�
FHUWDLQ�W\SHV�RI�VRFLDO�JURXSV�DQG�KRXVLQJ����
�
����5LVN�&RQWURO��
�
)URP� WKH� ULVN�PDSV��0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH�DVVHVVHV�DQG�UHVSRQGV��DV� IDU�DV� LV�
SUDFWLFDEOH�� WR� DWWHPSW� WR� UHGXFH� ULVN� DQG� WR� SURYLGH� DQ� DSSURSULDWH� UHVSRQVH� WR� ILUHV� RU� RWKHU�
HPHUJHQF\�LQFLGHQWV�DV�WKH\�RFFXU��
�
7KLV�LQYROYHV�WKH�LGHQWLILFDWLRQ�RI�WKH�ULJKW�WRROV�WR�UHGXFH�ULVN��SUHSDULQJ�ULVN�FRQWURO�SODQV�XVLQJ�
DSSURSULDWH� OHYHOV� RI� SUHYHQWLRQ�� SURWHFWLRQ� DQG� LQWHUYHQWLRQ�� LPSOHPHQWLQJ� WKRVH� ULVN� FRQWURO�
SODQV�DQG�FRQWLQXDOO\�PRQLWRULQJ�DQG�UHYLHZLQJ�WKH�ZKROH�SURFHVV��7KH�WDUJHWLQJ�RI�+)5$V��ILWWLQJ�
RI�VPRNH�GHWHFWRUV�DQG�HPHUJHQF\�UHVSRQVH�SURYLVLRQ�DUH�DOO�EDVHG�XSRQ�WKH�5$3,'�DSSURDFK��
�
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0HUVH\VLGH� )LUH� DQG� 5HVFXH� 6HUYLFH� KDV�� IURQW� RI� WKH�PLQG�� WKH� SKLORVRSK\� WKDW� SUHYHQWLRQ� LV�
EHWWHU�WKDQ�FXUH�DQG�WKH�IXQGDPHQWDO�JRDO�LV�WR�FRQWLQXH�WR�WUDQVIHU�WKH�PDLQ�IRFXV�RI�WKH�6HUYLFH�
LQWR� SUHYHQWLRQ�� WDFNOLQJ� WKH� URRW� FDXVHV� RI� ILUH� LQ� WKH� KRPH� DQG� HPSKDVLVLQJ� WKH� XVH� RI�
FRPPXQLW\�ILUH�VDIHW\��+RZHYHU��LW�LV�UHFRJQLVHG�WKDW�WKH�6HUYLFH�PXVW�FRQWLQXH�WKH�UROH�WR�SURYLGH�
DQ� HPHUJHQF\� UHVSRQVH� DQG� LQ� WKH� IROORZLQJ� VHFWLRQ� SURYLGH� GHWDLOV� RI� WKH� UDWLRQDOH� WKDW�
XQGHUSLQV�RXU�ORFDOO\�GHWHUPLQHG�HPHUJHQF\�UHVSRQVH�VWDQGDUGV��
�
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�
���5(63216(�67$1'$5'6�
�
1DWLRQDO�UHVSRQVH�VWDQGDUGV�ZHUH�ILUVW�IRUPXODWHG�E\�WKH�5LYHUGDOH�&RPPLWWHH�LQ������EXW�ILUPO\�
HVWDEOLVKHG�E\�WKH�+RPH�2IILFH� LQ������� �7KH\�ZHUH�VXEVHTXHQWO\�PRUH�FOHDUO\�GHILQHG��UHYLVHG�
DQG�FRQVROLGDWHG�LQ������DQG�DJDLQ�E\�WKH�-RLQW�&RPPLWWHH�RQ�6WDQGDUGV�RI�)LUH�&RYHU�LQ�������
7KHVH�VWDQGDUGV�DUH�JUDSKLFDOO\�UHSUHVHQWHG�EHORZ���
�

+20(�2)),&(�67$1'$5'6�2)�),5(�&29(5�

5,6.�&$7(*25<� ),5(�%5,*$'(�$77(1'$1&(�

� �

�&$7(*25<�µ$¶�
%XLOW�XS�DUHDV�LQ�ODUJH�FLWLHV�

FRQWDLQLQJ�ODUJH�FRPPHUFLDO�DQG�
LQGXVWULDO�SUHPLVHV�RU�KLJK�ULVH�
SURSHUW\�ZKHUH�WKHUH�LV�D�VWURQJ�

FKDQFH�RI�ILUH�VSUHDG��

7:2�38036�:,7+,1���0,1� 7+,5'�3803�:,7+,1���0,1�

� �

&$7(*25<�µ%¶�
$UHDV�LQ�WRZQV�DQG�FLWLHV�VXFK�DV�
VPDOOHU�LQGXVWULDO�DUHDV��H[WHQVLYH�

VKRSSLQJ�FHQWUHV�DQG�IDFWRU\�HVWDWHV�

),567�3803�:,7+,1���0,1� 6(&21'�3803�:,7+,1���0,1�

�

&$7(*25<�µ&¶�
([WHQVLYH�DUHDV�RI�UHVLGHQWLDO�

GZHOOLQJV�VXFK�DV�WHUUDFHG�SURSHUW\��
EORFNV�RI�IODWV�RU�OLJKW�
LQGXVWU\�FRPPHUFLDO�

21(�3803�:,7+,1���72����0,1��

�

&$7(*25<�µ'¶�
&RQVLVWLQJ�RI�UXUDO�SURSHUW\��YLOODJHV�

DQG�IDUPV�

21(�3803�:,7+,1����0,1�

�
�
�
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*XLGDQFH� LVVXHG� E\� WKH� 2'30� RQ� EHKDOI� RI� WKH� *RYHUQPHQW� LQ� -XO\� ������ UHTXLUHV� DOO� )LUH�
$XWKRULWLHV� LQ�SUHSDULQJ� WKHLU� ,503V�WR� UHYLHZ�FXUUHQW�VWDQGDUGV�DQG�VHW�QHZ�ORFDOO\�GHWHUPLQHG�
HPHUJHQF\� UHVSRQVH� VWDQGDUGV�� ,Q� RUGHU� WR� UHYLHZ� WKH� FXUUHQW� VWDQGDUGV� DQG� HVWDEOLVK� QHZ�
VWDQGDUGV�� WKH�$XWKRULW\� KDV�XVHG� WKH� ULVN�PDSSLQJ� WRROV� DQG� WHFKQLTXHV�GHVFULEHG�HDUOLHU�DQG�
H[DPLQHG�UHVHDUFK�FDUULHG�RXW�SULQFLSDOO\�LQ�WKLV�FRXQWU\��
�
����6WXGLHV�LQWR�WKH�5HODWLRQVKLS�EHWZHHQ�5HVSRQVH�7LPHV�DQG�'HDWKV�DQG�,QMXULHV�LQ�
)LUHV�
�
³2XW�RI�WKH�/LQH�RI�)LUH´�
�
7KH�UHSRUW�RI�WKH�-RLQW�&RPPLWWHH�RQ�WKH�$XGLW�&RPPLVVLRQ�5HSRUW�WR�WKH�&HQWUDO�)LUH�%ULJDGHV�
$GYLVRU\�&RXQFLO��&)%$&��³2XW�RI�WKH�/LQH�RI�)LUH´�LQ������LQFOXGHG�UHVHDUFK�RQ�WKH�UHODWLRQVKLS�
EHWZHHQ�HPHUJHQF\�UHVSRQVH�WLPHV�DQG�IDWDOLW\�UDWHV��7KLV�ZDV�FRPSDUHG�WR�WKH�FRQFOXVLRQV�RI�
SUHYLRXV� UHVHDUFK� LQWR� ³VXUYLYDO� WLPHV´� LQ� ILUHV� DQG� RI� LQIRUPDWLRQ� IURP� ILUH� UHSRUWV�� ZKLFK�
FRQILUPHG� WKDW� WKH� ILQGLQJV� ZHUH� FRQVLVWHQW�� 7KH� UHVXOWV� RI� WKLV� UHVHDUFK� DUH� LOOXVWUDWHG� LQ� WKH�
IROORZLQJ�PRGHO��
�

7DEOH��

�
�
��³2XW�RI�WKH�/LQH�RI�)LUH´�
�
�
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�
)XUWKHU�ZRUN�ZDV�GRQH�RQ�FRPELQDWLRQ�RI� UHVSRQVH� WLPHV�DQG� UDWH�RI� ILUH�DQG� WKLV� LV� LOOXVWUDWHG�
DERYH���7KH�PRGHO�ZDV�WHVWHG�DQG�SUHGLFWLYH�UDWHV�RI�GHDWKV�FRPSDUHG�WR�UHSRUWHG�UDWHV�RI�GHDWK�
ZHUH�IDYRXUDEOH�DQG�WKLV�FRQILUPHG�WKH�PRGHO¶V�DFFXUDF\���7KH�PRGHO�GHPRQVWUDWHV����
�
• ,Q�DUHDV�ZLWK�KLJKHU�UDWHV�RI�ILUH��D�IDVW�UHVSRQVH�WLPH�JLYHV�WKH�VDPH�UDWH�RI�GHDWK�DV�

VORZHU�UHVSRQVH�WLPHV�LQ�DUHDV�ZLWK�ORZHU�UDWHV�RI�ILUH�
�
• 7KH�OLPLWV�RI�WROHUDELOLW\�RI�ULVN�VKRZ�WKDW�HYHQ�WKH�IDVWHVW�UHVSRQVH�WLPH�IDLOV�WR�UHGXFH�

ULVN� WR� WROHUDEOH� OHYHOV� LQ� WKRVH� DUHDV�ZLWK� WKH� KLJKHVW� ULVN� RI� ILUH�ZKLOVW� D�PRGHUDWH�
UHVSRQVH�WLPH�LV�VXIILFLHQW�WR�PDLQWDLQ�D�WROHUDEOH�OHYHO�RI�ULVN�LQ�DUHDV�ZLWK�ORZHU�UDWHV�
RI� ILUH�� $� PLQLPXP� UHVSRQVH� WLPH� LV� UHTXLUHG� LQ� DOO� DUHDV� WR� HQVXUH� ULVN� UHPDLQV�
WROHUDEOH��

�
����)XUWKHU�6XSSRUWLQJ�5HVHDUFK�
�
$�VWXG\�ZDV�XQGHUWDNHQ�E\�(QWHF��RQ�EHKDOI�RI�WKH�+RPH�2IILFH�)LUH�5HVHDUFK�DQG�'HYHORSPHQW�
*URXS� LQ� ����� LQWR� ILUH� FRYHU� ULVN� FULWHULD�� � )URP� WKLV� VWXG\� D� VWDWLVWLFDO� UHODWLRQVKLS� ZDV�
HVWDEOLVKHG�EHWZHHQ�ILUH�VHUYLFH�UHVSRQVH�WLPHV�DQG�WKH�IDWDOLW\�UDWH�LQ�GZHOOLQJ�ILUHV��7KLV�VWXG\�
LQGLFDWHG� WKDW� WKHUH� ZDV� D� VWDWLVWLFDO� UHODWLRQVKLS� ZLWK� D� KLJKHU� IDWDOLW\� UDWH� SHU� ILUH� IRU� ORQJHU�
UHVSRQVH�WLPHV���6XEVHTXHQW�ZRUN�E\�WKH�+RPH�2IILFH�DQG�(QWHF��XVHG�GDWD�RYHU�D�SHULRG�RI����
\HDUV�FRYHULQJ������ WR������� �7KLV�VWXG\�FRQILUPHG� WKHUH�ZDV�D�UHODWLRQVKLS�EHWZHHQ�UHVSRQVH�
WLPHV�DQG�IDWDOLW\�UDWHV�LQ�WKRVH�\HDUV��
�
7KH�UHVHDUFK�E\�(QWHF�GHYHORSHG�WKH�UHVSRQVH�WLPH�IDWDOLW\�UDWH�UHODWLRQVKLS�E\�FDOFXODWLQJ�ZKDW�
SURSRUWLRQ�RI�FDVXDOWLHV�ZHUH�IDWDOO\�LQMXUHG�IRU�EDQGV�RI�UHVSRQVH�WLPHV��%DQGV�RI�UHVSRQVH�WLPHV�
�RI� �� PLQXWHV�� ZHUH� XVHG� UDWKHU� WKDQ� VPDOOHU� XQLWV� RI� WLPH� �VXFK� DV� �� RU� ��PLQXWH�V��� DV� WKH�
GLIIHUHQFH� LQ� IDWDOLW\� UDWHV� EHWZHHQ� �VD\�� ��PLQXWH� LQFUHPHQWV� LV� QRW� VHHQ� DV� EHLQJ� VWDWLVWLFDOO\�
VLJQLILFDQW�DQG�EHFDXVH�IXUWKHU�VXEGLYLVLRQV�RI�UHVSRQVH�WLPHV�ZRXOG�UHGXFH�WKH�QXPEHU�RI�GDWD�
SRLQWV� RQ� ZKLFK� IDWDOLW\� UDWHV� ZHUH� GHULYHG�� 7KLV� UHVHDUFK� XWLOLVHG� D� ODUJH� GDWD� VHW� FRYHULQJ� DOO�
GZHOOLQJ�ILUHV�LQYROYLQJ�FDVXDOWLHV�IURP������WR�������7KLV�UHVHDUFK�IRXQG��
�
• $�GHFOLQLQJ�UDWH�RI�GHDWK�SHU�ILUH�FDVXDOW\�RYHU�WKH�SHULRG�
�
• 6LPLODU�OHYHOV�RI�FRUUHODWLRQ�EHWZHHQ�XUEDQ�DQG�UXUDO�GDWD�VHWV��
�
7DEOH� �� EHORZ� VKRZV�� XVLQJ� QDWLRQDO� VWDWLVWLFV�� DV� ZHOO� DV� WKH� GHFOLQLQJ� IDWDOLW\� UDWHV� RYHU� WKH�
SHULRG�WKDW�WKH�TXLFNHU�WKH�UHVSRQVH�WLPH��WKH�OHVV�OLNHOLKRRG�RI�GHDWK���)URP�WKH�WZR�ORZHU�OLQHV��
EDVHG� RQ� UHJUHVVLRQ� DQDO\VLV�� WKH� IODWWHU� WKH� WZR� OLQHV� LQGLFDWHV� WKDW� WKHUH� LV� OLWWOH� GLIIHUHQFH� LQ�
GHDWK�UDWHV�EHWZHHQ�DWWHQGDQFH�WLPHV�RI���±���PLQXWHV�DQG���±����PLQXWHV��EXW�LW�GRHV�LQGLFDWH��
WKDW�DWWHQGDQFH�WLPHV�JUHDWHU�WKDQ�WKLV�KDYH�VLJQLILFDQWO\�KLJKHU�GHDWK�UDWHV��
�
�
�
�
�
�
�
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7DEOH��

�
��(17(&�
�
7DEOH���EHORZ�LOOXVWUDWHV��XVLQJ���VHWV�RI�UHVSRQVH�WLPH�IDWDOLW\�UDWH�GDWD��WKDW�DYHUDJH�UHVSRQVH�
WLPHV�RI����PLQXWHV�RU�OHVV�KDYH�VLJQLILFDQWO\�ORZHU�IDWDOLW\�UDWHV�WKDQ�UHVSRQVH�WLPHV�JUHDWHU�WKDQ�
��� PLQXWHV�� � 5HVSRQVH� WLPH±IDWDOLW\� UHODWLRQVKLSV� DUH� XVHG� LQ� ILUH� FRYHU� ULVN� DVVHVVPHQWV� WR�
DVFHUWDLQ�ZKLFK�UHVSRQVH�WLPH�LV�QHHGHG�WR�NHHS�GHDWK�ZLWKLQ�³WROHUDEOH´�OHYHOV��
�

7DEOH��
�

�(17(&�
�
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�
)LQDOO\��7DEOH����EHORZ��SURYLGHV�D�IXUWKHU�FRPSDULVRQ�RI�UHVSRQVH�WLPHV�DQG�³SUREDELOLW\�RI�GHDWK�
RI�SHUVRQV�LQYROYHG�LQ�ILUHV´��7KLV�GUDZV�WKH�VDPH�FRQFOXVLRQ�WKDW�WKHUH�LV�OLWWOH�KLJKHU�SUREDELOLW\�
RI�GHDWK�LQ�D�UHVSRQVH�WLPH�RI���WR����PLQXWHV�WKDQ�WKHUH�LV�RI�RQH�RI���PLQXWHV�RU�OHVV����
�
�
�

���������������������7DEOH���5HVSRQVH�WLPH�YHUVXV�IDWDOLW\�UDWH�FXUYH�IRU�GZHOOLQJ�ILUHV�
�2'30��

�
$�UHYLHZ�ZDV�XQGHUWDNHQ�RI�UHOHYDQW�LQWHUQDWLRQDO�UHVHDUFK�ZKLFK�PD\�SURYLGH�SRLQWHUV�RQ�WKLV�
PDWWHU��,Q�WKH�8�6�$���WKH�RSWLPDO�PD[LPXP�IRU�FRQILQLQJ�ILUHV�WR�WKH�URRP�RI�RULJLQ�ZDV�JLYHQ�DV�
HLJKW�PLQXWHV��ZKLFK�LV�LQ�OLQH�ZLWK�FRQFOXVLRQV�GUDZQ�IURP�8�.��UHVHDUFK��
�
0HUVH\VLGH� )LUH� 	� 5HVFXH� 6HUYLFH� DJUHH� LQ� SULQFLSOH� ZLWK� WKH� ILQGLQJV� IURP� WKHVH� W\SHV� RI�
UHVHDUFK�� � 7KH� IROORZLQJ� VHFWLRQ� H[SODLQV� KRZ� WKH� ILQGLQJV� DUH� XVHG� WR� GHYHORS� QHZ� LQWHULP�
UHVSRQVH�VWDQGDUGV�IRU�0HUVH\VLGH�
�
���,03$&7�8321�0(56(<6,'(�
�
,Q�SURGXFLQJ�LWV�UHVSRQVH�VWDQGDUGV�VHW�RXW�LQ�WKH�,503�DQG�DVVRFLDWHG�$FWLRQ�3ODQ��0HUVH\VLGH�
)LUH�DQG�5HVFXH�6HUYLFH�KDYH�WDNHQ�DFFRXQW�RI�FXUUHQW�VWDQGDUGV��WRROV�DQG�WHFKQLTXHV�DYDLODEOH�
DQG�UHVHDUFK�GRFXPHQWDWLRQ��
�
,W�FRXOG�EH�DUJXHG�WKDW�PRGHUQ�FRPPXQLWLHV�DUH�VDIHU�WKDQ�WKHLU�SUHGHFHVVRUV�IRU�PDQ\�UHDVRQV��
7KHVH�LQFOXGH��
• FRPPXQLW\�ILUH�VDIHW\�LQLWLDWLYHV��SDUWLFXODUO\�+)5$V�DQG�LQVWDOODWLRQ�RI�VPRNH�GHWHFWRUV��
• LPSURYHG�XVH�RI�WRROV�DQG�WHFKQLTXHV�E\�WKH�)LUH�6HUYLFH��H�J��PDSSLQJ��
• GHYHORSPHQWV�LQ�VDIHW\�VWDQGDUGV��H�J��EXLOGLQJ�PDWHULDOV��IXUQLWXUH�HWF��
• EHWWHU�DZDUHQHVV�RI�KHDOWK�	�VDIHW\��

5HVSRQVH�WLPH�YHUVXV�IDWDOLW\�UDWH�FXUYH�IRU�
GZHOOLQJ�ILUHV

�
����
����
����
����
���

����
����
����

��WR�� ��WR��� ���WR��� ���WR��� !��

5HVSRQVH�WLPH
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+RZHYHU�� LW� LV� D� IDFW� WKDW� ZKHQ� ILUH� RFFXUV�� UDSLG� UHDFWLRQ� DQG� ILUHILJKWLQJ� DUH� WKH� HVVHQWLDO�
PHDVXUHV�QHFHVVDU\�WR�VDYH�OLIH�DQG�SURSHUW\��7KH�QXPEHU�RI�GHDWKV�IURP�ILUH�LV�GHFUHDVLQJ�ERWK�
QDWLRQDOO\��DV�LOOXVWUDWHG�LQ�7DEOH���DERYH��DQG�LQ�0HUVH\VLGH��IRU�IXUWKHU�GHWDLOV�VHH�WKH�,503����
1HYHUWKHOHVV�� WKH�QXPEHU�RI� LQMXULHV�FDXVHG�E\� ILUHV�QDWLRQDOO\� LQFUHDVHG� IURP������� LQ������ WR�
������� LQ� ������ $QDO\VLV�� XVLQJ� WKH�5$3,'� DSSURDFK�� KDV� LQGLFDWHG� WKDW� WKHUH� DUH� VLJQLILFDQW�
DUHDV�RI�0HUVH\VLGH�WKDW�KDYH�D�KLJK�ULVN�RI�ILUH�DQG�WKXV��LQ�DFFRUGDQFH�ZLWK�WKH�ILQGLQJV�RI�WKH�
UHVHDUFK�GHWDLOHG�DERYH��D�IDVW�DQG�PHDVXUHG�UHVSRQVH�WLPH�LV�UHTXLUHG�WR�NHHS�GHDWK�DQG�LQMXU\�
DV�ORZ�DV�SRVVLEOH��
�
,W�LV�FOHDU�IURP�WKH�UHVHDUFK�DERYH�WKDW�D�UHVSRQVH�WLPH�RI����PLQXWHV�RU�OHVV�KDV�WKH�EHVW�FKDQFH�
RI� NHHSLQJ� ILUH� GHDWKV� DV� ORZ� DV� SRVVLEOH�� � $� TXLFN� UHVSRQVH� DOVR� DOORZV� ILUHILJKWHUV� WR� VWDUW�
WDFNOLQJ�D�ILUH�ZLWK�WKH�LGHD�RI�FRQWDLQLQJ�LW�ZLWKLQ�WKH�URRP�RI�RULJLQ�DQG�WKXV�UHGXFLQJ�WKH�ULVN�WR�
OLIH��ERWK�RI�WKH�SXEOLF�DQG�ILUHILJKWHUV��DQG�WR�SURSHUW\���
�
$JDLQVW� WKLV�EDFNJURXQG� LW� LV�QHFHVVDU\� WR�FRQVLGHU�ZKDW� LPSDFW�ZRXOG�EH� OLNHO\� WR�EH�PDGH�RQ�
LQMXULHV��SURSHUW\�ORVV�DQG�LQGLUHFW�ILQDQFLDO�ORVV�DV�D�UHVXOW�RI�FKDQJHV�LQ�WKH�OHYHO�DQG�GLVWULEXWLRQ�
RI�WKH�ILUHILJKWLQJ�UHVSRQVH�RIIHUHG�E\�0HUVH\VLGH�)LUH�DQG�5HVFXH�6HUYLFH��2EMHFWLYH�VFUXWLQ\�RI�
LQMXULHV�FDXVHG�E\�ILUH�VXJJHVWV�WKDW�LW�ZRXOG�QRW�EH�UHDVRQDEOH�WR�H[SHFW�D�TXLFNHU�UHVSRQVH�WR�
SUHYHQW�PDQ\�LQMXULHV��IDWDO�RU�QRQ�IDWDO��WKURXJK�ILUH�RU�VPRNH��RFFXUULQJ�LQ�WKH�URRP�RI�RULJLQ�RU�
DQ\�EXUQV�LQMXULHV�WR�RWKHUV�UHPRWH�IURP�WKH�VRXUFH�RI�LJQLWLRQ��0RVW�VPRNH�FDVXDOWLHV�DZD\�IURP�
WKH� URRP� RI� RULJLQ� DUH� SRWHQWLDOO\� SUHYHQWDEOH�� LW� LV� IRU� WKLV� UHDVRQ� WKDW� 0HUVH\VLGH� )LUH� DQG�
5HVFXH� 6HUYLFH� SODFH� VXFK� HPSKDVLV� RQ� RXU� +)5$� SURJUDPPH� DQG� WKH� LQVWDOODWLRQ� RI� VPRNH�
GHWHFWRUV��
�
7KH�FRQFOXVLRQ�UHDFKHG��WDNLQJ�DOO�WKLV�LQWR�DFFRXQW�� LV�WKDW�IRU�DOO�SURSHUW\�ILUHV�ZH�LQWHQG�WR�JHW�
WKH� ILUVW� ILUHILJKWLQJ� UHVRXUFHV� WR� WKH� ILUH� LQ����PLQXWHV�RU� OHVV��DQG� LQ� WKH�DUHDV�ZKHUH� WKHUH� LV�
PRUH�OLNHO\�WR�EH�D�ILUH��LQ���PLQXWHV�RU�OHVV����PLQXWHV�LQ�WKH�KLJKHVW�ULVN�DUHDV���7KH�DLP�RI�WKHVH�
VWDQGDUGV�LV�WR�VHFXUH��DV�IDU�DV�LV�UHDVRQDEO\�SUDFWLFDO��WKH�VDIHW\�RI�WKH�FRPPXQLW\�DQG�KHDOWK�
DQG�VDIHW\�RI�RXU�ILUHILJKWHUV��E\�FRQWDLQLQJ�DQ\�ILUH�WR�WKH�URRP�RI�RULJLQ��
�
,Q�D�SDUDOOHO�WR�ILUH�GHDWKV��WKH�H[WHQW�WR�ZKLFK�ILUH�ORVVHV�DUH�OLNHO\�WR�EH�UHVSRQVLYH�WR�RSHUDWLRQDO�
IDFWRUV��SDUWLFXODUO\�VSHHG�DQG�ZHLJKW�RI�DWWDFN��LV�ODUJHO\�GHSHQGDQW�XSRQ�WKH�SRWHQWLDO�VL]H�RI�WKH�
ILUH� DQG� KRZ� IDU� LW� ZLOO� KDYH� JDLQHG� KROG� E\� WKH� WLPH� WKH� )LUH� 6HUYLFH� LV� LQ� DWWHQGDQFH�� 0RVW�
SURSHUW\�ORVV�RFFXUV�LQ�ILUHV�LQ�RFFXSLHG�EXLOGLQJV�RWKHU�WKDQ�GZHOOLQJV���
�
7KH�UHODWLRQVKLS�EHWZHHQ�ILUH�VSUHDG�DQG�GHOD\�LQ�GLVFRYHU\�LV�FRPSOH[��DQG�LW�LV�WKH�FDVH�WKDW��DV�
ILUHV� EHFRPH� IXOO\� GHYHORSHG� DQG� RFFXS\� D� VLJQLILFDQW� SURSRUWLRQ� RI� WKH� EXLOGLQJ�� WKH� LPSDFW� RI�
VSHHG� RI� DWWHQGDQFH� EHFRPHV� DSSUHFLDEO\� OHVV� VLJQLILFDQW�� 6WXGLHV� RI� ODUJH� ORVV� ILUHV� KDYH�
GHPRQVWUDWHG� WKDW� WKH� IDFWRU�PRVW� OLNHO\� WR�FRQWULEXWH� WR� WKH�GHYHORSPHQW�RI� ILUHV� LQWR� ODUJH� ORVV�
ILUHV�LV�WKH�GHOD\�LQ�GLVFRYHU\�RI�WKH�ILUH��UDWKHU�WKDQ�WKH�VSHHG�DQG�ZHLJKW�RI�WKH�LQLWLDO�DWWDFN�RQFH�
WKH� ILUH� KDV� EHHQ� GLVFRYHUHG��� 0HUVH\VLGH� )LUH� DQG� 5HVFXH� 6HUYLFH� KDYH� UHFRJQLVHG� WKLV�
DVVRFLDWLRQ� DQG� WKLV� LV� WKH� UHDVRQ� ZK\� ZH� SODFH� VXFK� HPSKDVLV� ZLWKLQ� RXU� ,503� RQ� WKH�
LQVWDOODWLRQ� RI� VSULQNOHU� V\VWHPV� LQWR� PDQ\� GLIIHUHQW� QRQ�GRPHVWLF� �DV� ZHOO� DV� GRPHVWLF��
HQYLURQPHQWV�� ,W� LV� QRZ� SRVVLEOH� WR� FRVW�HIIHFWLYHO\� HTXLS� YLUWXDOO\� DOO� SUHPLVHV� ZKLFK� KDYH� WKH�
SRWHQWLDO� IRU� ODUJH� ORVV� ILUHV�ZLWK�DXWRPDWLF� ILUH�GHWHFWLRQ�DQG�VSULQNOHU�HTXLSPHQW��VR� WKDW�PRVW�
ILUHV�FDQ�EH�GHWHFWHG�DQG�H[WLQJXLVKHG�LQ�WKHLU�LQIDQF\��
�
,Q�WKH�DEVHQFH�RI�PDQGDWRU\�VSULQNOHU�V\VWHPV��WKH�DELOLW\�RI�LPSURYHG�RSHUDWLRQDO�SHUIRUPDQFH�WR�
PDNH�D�VLJQLILFDQW� LPSDFW�RQ�ILUH� ORVVHV�VHHPV�WR�UHVW� ODUJHO\�RQ�WKH�H[WHQW� WR�ZKLFK�ILUH� ORVVHV�
PD\�EH�UHVSRQVLYH�WR�DSSURSULDWH�ZHLJKW�RI�DWWDFN�DW�DQ�HDUO\�VWDJH���
�
7KH� IROORZLQJ� FKDUW� VHWV� RXW� WKH� SURSRVHG� LQWHULP� VWDQGDUGV� IRU� DWWHQGLQJ� SURSHUW\� ILUHV� RQ�
0HUVH\VLGH�� 7KH\� UHSUHVHQW� DQ� H[FHOOHQW� VWDQGDUG� RI� VHUYLFH� IRU� WKH� ZKROH� RI�0HUVH\VLGH� DQG�
UHSUHVHQW�RQH�RI� WKH�EHVW�UHVSRQVH�VWDQGDUGV� LQ�WKH�FRXQWU\�� �7KHVH�LQWHULP�VWDQGDUGV�ZLOO�IRUP�
WKH�EDVLV�RI�WKH�FRQWLQXHG�HYROXWLRQ�RI�RXU�ULVN�PDQDJHPHQW�V\VWHP��,W�LV�UHFRJQLVHG�WKDW�WKH�WLPH�
RI� LQWHUYHQWLRQ�� SDUWLFXODUO\� RI� WKH� ILUVW� ILUH� HQJLQH� WR� DUULYH�� LV� LPSRUWDQW� QRW� RQO\� IRU� WKH� )LUH�
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6HUYLFH�DQG�LWV�SHUVRQQHO�EXW�DOVR�WR�WKH�FRPPXQLW\���:RUN�ZLOO�FRQWLQXH�WRZDUGV�DFKLHYLQJ�ORZHU�
OHYHOV� RI� ULVN� DQG� WKH� SURFHVV� DQG� SURFHGXUHV�ZLOO� FRQWLQXH� WR� EH� GHYHORSHG�ZLWK� WKH� UHVXOWDQW�
SHUIRUPDQFH�UHSRUWHG�LQ�WKH�,503��0RQLWRULQJ�DQG�UHYLHZ�RI�WKH�DSSURDFK�ZLOO�UHSRUW�RQ�SURJUHVV�
DQG�FRQILUP�WKH�REMHFWLYHV�DUH�EHLQJ�PHW��WKH�PDLQ�RQH�EHLQJ�WR�UHGXFH�WKH�ULVN�IURP�ILUH�WR�WKH�
FRPPXQLW\�RQ�0HUVH\VLGH��
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�
�
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���0RQLWRU�DQG�5HYLHZ�
�
7KH�ZKROH�SURFHVV�GHVFULEHG�DERYH� LV�D�SUHOLPLQDU\�DSSURDFK�EDVHG�XSRQ� WKH�EHVW� LQIRUPDWLRQ�
DYDLODEOH�� +RZHYHU� LQ� OLQH� ZLWK� FRUSRUDWH� JRYHUQDQFH� WKH� SURFHVV� ZLOO� EH� UHYLHZHG� E\� H[WHUQDO�
DQG�LQGHSHQGHQW�ULVN�PDQDJHPHQW�FRQVXOWDQWV���7KH�SURFHVV�LV�DQ�HYROXWLRQDU\�SURFHVV�DQG�ZLOO�
EH�SHULRGLFDOO\�UHYLHZHG�WR�UHIOHFW�LQFUHDVHG�NQRZOHGJH�DQG�DZDUHQHVV�DV�IXUWKHU�LQIRUPDWLRQ�DQG�
UHVHDUFK�EHFRPHV�DYDLODEOH�� �([WHUQDO�YLHZV�KDYH�DOUHDG\�EHHQ�REWDLQHG�DQG�WKH�DSSURDFK�KDV�
EHHQ� UHYLHZHG� E\� LQGHSHQGHQW� ULVN� PDQDJHPHQW� FRQVXOWDQWV� WR� HQVXUH� LW� FRQIRUPV� WR� JRRG�
SUDFWLFH�LQ�ULVN�PDQDJHPHQW�WHFKQLTXHV���
�
5HIHUHQFHV�
�
��� ³0DNLQJ� &RPPXQLWLHV� 6DIHU´�� ,QWHJUDWHG� 5LVN� 0DQDJHPHQW� 3ODQ�� 0HUVH\VLGH� )LUH� 	� &LYLO�

'HIHQFH�$XWKRULW\��2FWREHU������
�
��� +RPH� )LUH� 5LVN� $VVHVVPHQW� ,PSDFW� $QDO\VLV� 5HSRUW�� 6WHYHQ� 0HUUDOO�� )LUH� 'DWD� 5HVHDUFK�

/WG���-DQXDU\�������
�
��� 0DQDJHPHQW�RI�+HDOWK�	�6DIHW\�DW�:RUN�5HJXODWLRQV�������+HDOWK�	�6DIHW\�([HFXWLYH�
�
��� )LUH�$XWKRULW\�,QWHJUDWHG�5LVN�0DQDJHPHQW�3ODQQLQJ��*XLGDQFH�1RWH����2'30����-XO\�������
�
��� ³2XW�RI�WKH�/LQH�RI�)LUH´�0RGHUQLVLQJ�WKH�6WDQGDUGV�RI�)LUH�&RYHU��)LUH�	�(PHUJHQF\�3ODQQLQJ�

'LUHFWRUDWH��+RPH�2IILFH��-XO\������
�
��� 5HVSRQVH� 7LPH� )DWDOLW\� 5DWH�5HODWLRQVKLSV� IRU�'ZHOOLQJ� )LUHV��5HSRUW� IRU� )LUH�5HVHDUFK�	�

'HYHORSPHQW�*URXS��+RPH�2IILFH��E\�(QWHF�8.�OWG��2FWREHU������
�
��� 2'30�GUDIW�GRFXPHQW��)HEUXDU\��������
�
��� 1)3$������VWDQGDUG� IRU� WKH�2UJDQLVDWLRQ�DQG�'HSOR\PHQW�RI�)LUH�6XSSUHVVLRQ�2SHUDWLRQV��

(PHUJHQF\� 0HGLFDO� 2SHUDWLRQV� DQG� 6SHFLDO� 2SHUDWLRQV� WR� WKH� 3XEOLF� E\� &DUHHU� )LUH�
'HSDUWPHQWV��1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��86$�������(GLWLRQ��

�
��� )XWXUH�)LUH�3ROLF\��$�&RQVXOWDWLYH�'RFXPHQW��+RPH�2IILFH�������
�
�
�
�
�
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