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$EGRPLQDO�)$67��$)$6760��± 7KH�7HFKQLTXH�DQG�3UDFWLFDO�(YHU\GD\�&DVH�EDVHG�
$SSOLFDWLRQV�3DUW�,�DQG�,,

*UHJRU\�5��/LVFLDQGUR��'90��'LSO��$%93��'LSO��$&9(&&
+LOO�&RXQWU\�9HWHULQDU\�6SHFLDOLVWV�	�)$679HW�FRP��6DQ�$QWRQLR��7H[DV�86$

)$679HW60�DQG�)$67�6DYHV�/LYHV�70

(PDLO�)DVW6DYHV/LYHV#JPDLO�FRP��:HEVLWH�ZZZ�)$67YHW�FRP��3KRQH��������������
7H[W )RFXVHG�8OWUDVRXQG�7HFKQLTXHV�IRU�WKH�6PDOO�$QLPDO�3UDFWLWLRQHU��:LOH\�� ����

,QWURGXFWLRQ�
7KH�FOLQLFDO�XWLOLW\�RI�$)$67� DQG�WKH�DSSOLHG�IOXLG�VFRULQJ�V\VWHP�WUDXPD��WULDJH��QRQ�WUDXPD��
DQG�WUDFNLQJ��PRQLWRULQJ� FDVHV�LQ�WKH�HPHUJHQW�DQG�FULWLFDO�FDUH�VHWWLQJV ZLOO�EH�UHYLHZHG���7KH�
7��GHVLJQDWLRQ�HQFRPSDVVHV�WKHVH���VXEVHWV DQG�DYRLGV�WKH�RQVODXJKW�RI�FRQIXVLQJ�DFURQ\PV�LQ�
KXPDQ�PHGLFLQH�LQ�ZKLFK�VLPLODU�DEEUHYLDWHG�IRUPDWV�DUH�JLYHQ�GLIIHUHQW�DFURQ\PV�ZKHQ�DSSOLHG�
WR�GLIIHUHQW�VXEVHWV�RI�KXPDQ�SDWLHQWV��7KXV��$)$67� EHFRPHV�D�XQLYHUVDO� WHUP�WKDW�KDV�H[DFW�
FODULW\� LQ� WKH���DFRXVWLF�ZLQGRZV�XVHG�E\� WKH�YHWHULQDU\�VRQRJUDSKHU��7KH�$)$67� XOWUDVRXQG�
IRUPDW KDV�JUHDWHU�SRWHQWLDO�WR�SRVLWLYHO\�JXLGH�FOLQLFDO�FRXUVH�DQG�LPSURYH�SDWLHQW RXWFRPH�E\�
GHWHFWLQJ�FRQGLWLRQV�DQG�FRPSOLFDWLRQV�RWKHUZLVH�RFFXOW�EDVHG�RQ� WUDGLWLRQDO�PHDQV�RI�SK\VLFDO�
H[DPLQDWLRQ��ODERUDWRU\�DQG�UDGLRJUDSKLF�ILQGLQJV��DQG�DYRLGLQJ�WKH�GHOD\�DVVRFLDWHG�ZLWK�PRGHV�
RI�PRUH�DGYDQFHG�LPDJLQJ��MHRSDUGL]LQJ�SDWLHQW�FDUH�� )LQDOO\��$)$67� ILQGLQJV�DUH�PDGH�PRUH�
FOLQLFDOO\� UHOHYDQW� IRU� WKH� FOLQLFLDQ�� FOLHQW�� DQG� UHIHUULQJ� YHWHULQDULDQ� E\� XVLQJ� D� VWDQGDUGL]HG�
XOWUDVRXQG�IRUPDW��$)$67����DQG�VWDQGDUGL]HG�JRDO�GLUHFWHG�WHPSODWHV�IRU�PHGLFDO�UHFRUGV��VHH�
EHORZ��

7HUPLQRORJ\�
,Q� WKH�KXPDQ�OLWHUDWXUH�� WKHUH�KDV�EHHQ�D�FRQIXVLQJ�RQVODXJKW�RI�PXOWLSOH�DFURQ\PV�IRU�VLPLODU�
XOWUDVRXQG� H[DPLQDWLRQV� E\� QRQ�UDGLRORJLVWV�� L�H�� ))$67�� ()$67��++)$67��%2$67�� ,1%8��
)((/�� )$//6�� )$7(�� 586+�� HWF�� 9HWHULQDULDQV� ZRXOG� EH� EHVW� VHUYHG� E\� XVLQJ� $)$67���
7)$67� �WKRUDFLF� DQG 9HW�%/8(��OXQJ�H[DP����:KHQ�DOO���IRUPDWV�DUH�XVHG�WRJHWKHU�WKH�H[DP�
LV� UHIHUUHG� WR� D�*OREDO� )$67�RU�*)$67��%HFDXVH DQ\�RI� WKH� WKUHH�*)$67�XOWUDVRXQG� IRUPDW�
�$)$67��7)$67�DQG�9HW�%/8(��PD\�EH� GLDJQRVWLF�� WKH� DXWKRU� VXJJHVWV� WKDW FRPSUHKHQVLYH�
H[DPV� RI� WKH� DEGRPHQ� DQG� WKRUD[� EH� GHVLJQDWHG� DV� ³FRPSOHWH DEGRPLQDO� XOWUDVRXQG´� DQG�
³FRPSOHWH�HFKRFDUGLRJUDSK\´�UHVSHFWLYHO\� VLPLODU�WR� WKH�KXPDQ�OLWHUDWXUH�� �)LQDOO\�� WHUPV�VXFK�
DV�³)RFXVHG´�DQG�³7DUJHWHG´� DQG� ³&2$67´ �FDJH�VLGH�RUJDQ�DVVHVVPHQW�ZLWK� VRQRJUDSK\ IRU�
WUDXPD��WULDJH�DQG�WUDFNLQJ��KDYH�EHHQ�XVHG�IRU�VSHFLILF�VRQRJUDSKLF�LQWHUURJDWLRQ�RI�RUJDQV�LQ�
ERWK�KXPDQ�DQG�YHWHULQDU\�PHGLFLQH�� �)RU�DEVROXWH�FODULW\�ZH�UHFRPPHQG�WKH�XVH�RI�³)RFXVHG�
;´�ZLWK�;�EHLQJ�WKH�V\VWHP�EHLQJ�HYDOXDWHG��H�J���³/LYHU�DQG�*DOOEODGGHU´��³6SOHHQ´��³.LGQH\´��
³8ULQDU\�%ODGGHU´��³*DVWUR�LQWHVWLQDO´��³5HSURGXFWLYH´��³(FKR�RU�+HDUW´��³(\H´��HWF���

3DWLHQW�3RVLWLRQLQJ�DQG�3UHSDUDWLRQ�
5LJKW� ODWHUDO�UHFXPEHQF\� LV�UHFRPPHQGHG�IRU�$)$67� EHFDXVH�ULJKW� ODWHUDO�UHFXPEHQF\�LV� WKH�
VWDQGDUG�SRVLWLRQLQJ�IRU�HOHFWURFDUGLRJUDSKLF�DQG�HFKRFDUGLRJUDSK\ HYDOXDWLRQ��WKH�OHIW�NLGQH\�DW�
WKH�65�YLHZ�LV�PRUH�HDVLO\�DQG�UHOLDEO\�LPDJHG��YV��WKH�PRUH�FUDQLDOO\�ORFDWHG�ULJKW�NLGQH\�RIWHQ�
XQGHU�WKH�ULE�FDJH���DQG�WKH�JDOOEODGGHU�YLD�WKH�'+�YLHZ�LV�UHDGLO\�LPDJHG�E\�GLUHFWLQJ�WKH�SUREH�
VOLJKWO\�WRZDUG�WKH�WDEOH�WRS���/DVWO\��WKH�VSOHHQ�ORFDWHG�SUHGRPLQDQWO\�OHIW�RI�PLGOLQH�LV�DUJXDEO\�
OHVV�DSW�WR�LQFXU�LDWURJHQLF�SXQFWXUH�YLD�DEGRPLQRFHQWHVLV���$)$67� VKRXOG�127 EH�SHUIRUPHG�
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LQ�GRUVDO� UHFXPEHQF\�EHFDXVH� LW� QRW� RQO\� LQYDOLGDWHV� WKH� IOXLG� VFRULQJ� V\VWHP��EXW� MHRSDUGL]HV�
LQMXUHG�DQG�FULWLFDOO\�LOO�SDWLHQWV�E\�FRPSURPLVLQJ�WKHLU�UHVSLUDWRU\�VWDWXV�DQG�YHQRXV�UHWXUQ��)XU�
LV�127�VKDYHG�EXW�UDWKHU�SDUWHG�DQG�DOFRKRO�DQG�RU�JHO�DSSOLHG���$OFRKRO�VKRXOG�QRW�EH�XVHG�LI�
HOHFWULFDO�GHILEULOODWLRQ�LV�DQWLFLSDWHG���

6FKHPDWLF�RI�WKH�$)$67 �$EGRPLQDO��8OWUDVRXQG�([DP�

7KH�$)$67� VLWHV��ULJKW�ODWHUDO�UHFXPEHQF\�LV�SUHIHUUHG EXW�OHIW�ODWHUDO�LV�DFFHSWDEOH��7R�WKH�ULJKW�
RI�WKH�SLFWRULDO�ODEHOHG�$��LV�D�WUDQVODWLRQDO�GHSLFWLRQ�RQ�DQ�DEGRPLQDO�UDGLRJUDSK�RI�D�GRJ���7KH�
$)$67��VKRXOG�DOZD\V�EH�SHUIRUPHG�LQ�D�VWDQGDUGL]HG�FRXQWHU� FORFNZLVH�PDQQHU�DV�IROORZV�����
'LDSKUDJPDWLF�+HSDWLF �'+�� 9LHZ� DOVR� XVHG� WR� LPDJH� WKH� SOHXUDO� DQG� SHULFDUGLDO� VSDFHV� ���
6SOHQR�5HQDO� �65��9LHZ� DOVR� XVHG� DV� D�ZLQGRZ� LQWR� WKH� UHWURSHULWRQHDO� VSDFH� ���&\VWR�&ROLF�
�&&��9LHZ�DQG����+HSDWR�5HQDO��+5��9LHZ�ZKLFK�FRPSOHWHV�WKH�$)$67� H[DP���7KH�+5�YLHZ�
LQ�KLJKHU�VFRULQJ�GRJV�DQG�FDWV�LV�RIWHQ�D�IDYRUDEOH�VLWH�IRU�DEGRPLQRFHQWHVLV��$OO�$)$67��YLHZV�
DUH� SHUIRUPHG� LQ� WKH� ORQJLWXGLQDO� �VDJLWWDO�� RULHQWDWLRQ� EHFDXVH� LW� LV� HDVLHU� WR� DSSUHFLDWH� WKH�
DQDWRP\�RI�WKH�UHVSHFWLYH�WDUJHW�RUJDQV�DQG�OHVV�FRQIXVLQJ�HVSHFLDOO\�IRU�WKH�QRYLFH�VRQRJUDSKHU���
,PSRUWDQWO\��ZKHQ�FRPSDULQJ�ORQJLWXGLQDO��VDJLWWDO�� WR� WUDQVYHUVH�YLHZV�� WKH\�PDWFKHG���������
WLPHV��WKXV��21/<�IDQQLQJ ORQJLWXGLQDOO\��VDJLWWDO��LV�QHFHVVDU\�H[SHGLWLQJ WKH�OHDUQLQJ�SURFHVV���

$)$67�DSSOLHG�)OXLG�6FRULQJ�6\VWHP�

8VH�RI�6HULDO�$)$67 ([DPV DQG�'HWHUPLQLQJ�WKH�$)6�
7KH�XVH� RI� VHULDO�$)$67��DQG� VHULDO� DSSOLFDWLRQ� RI� WKH� DEGRPLQDO� IOXLG� VFRUH LV� LPSHUDWLYH� WR�
PD[LPL]H� LQIRUPDWLRQ� DQG� LPSURYH� VHQVLWLYLW\� RI WKH� H[DP LQFOXGLQJ� VHDUFKLQJ� IRU� IOXLG��
DVVHVVLQJ�WKH�DEGRPLQDO�IOXLG�VFRUH��������DQG�HYDOXDWLQJ�WKH�SUHVHQFH�RU�DEVHQFH�RI�WKH�XULQDU\�
EODGGHU�� � 7KH� DXWKRU� SHUIRUPV� ��KRXU� SRVW�DGPLVVLRQ� VHULDO� $)$67� DQG� $)6� LQ� DOO� VWDEOH�

�, ��

^Z

,Z

7KH�$)$67��DSSOLHG�IOXLG�VFRULQJ�V\VWHP�LV�GHILQHG�DV�
IROORZV����SRLQW�VFDOH���DEGRPLQDO�IOXLG�VFRUH��$)6��RI���
�$)6����PHDQV�QHJDWLYH�DW�DOO���YLHZV�WR�D�PD[LPXP�VFRUH�
RI�$)6���PHDQV�SRVLWLYH�DW�DOO���YLHZV���

/RZ�VFRULQJ�$)6��DQG����DUH�FRQVLGHUHG�PDMRU�LQMXU\��
VPDOO�YROXPH�EOHHGHUV�

+LJK�VFRULQJ�$)6���DQG����FRQVLGHUHG�PDMRU�LQMXU\��ELJ�RU�
ODUJH�YROXPH�EOHHGHUV�

7KLV�PDWHULDO�LV�UHSURGXFHG�ZLWK�
SHUPLVVLRQ�RI�-RKQ�:LOH\�	�6RQV��
,QF��)RFXVHG�8OWUDVRXQG�7HFKQLTXHV�
IRU�WKH�6PDOO�$QLPDO�3UDFWLWLRQHU��

:LOH\������
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SDWLHQWV� �VRRQHU� LI� XQVWDEOH��� DQG� VHULDO� )$67� H[DPV� DUH� VWDQGDUG� RI� FDUH� LQ� KXPDQ�PHGLFLQH�
�$PHULFDQ�&ROOHJH�RI�(PHUJHQF\�3K\VLFLDQV�*XLGHOLQHV�>����@��

7UDXPDWLF�+HPRDEGRPHQ
7KH�FOLQLFDO�XWLOLW\�RI�WKH�$)$67��DSSOLHG�IOXLG�VFRULQJ�V\VWHP�DV�SUHGLFWRU�RI�DQWLFLSDWHG�GHJUHH�
RI� DQHPLD� DQG� QHHG� IRU� EORRG� WUDQVIXVLRQ� ZDV� VKRZQ� LQ� GRJV� ZLWK� WUDXPDWLF� KHPRDEGRPHQ���
'RJV�ZLWK� QHJDWLYH� IOXLG� VFRUHV� �$)6����� DQG� DV� ORZ�VFRUHUV� �$)6��� DQG�$)6���� WKDW� KDG� QR�
RWKHU�VRXUFHV�RI�EORRG�ORVV�DSSDUHQW�RQ�SK\VLFDO�H[DP�RU�$)$67��DQG�7)$67��LPDJLQJ��QR�IUHH�
IOXLG�LQ�UHWURSHULWRQHDO��SOHXUDO�DQG�SHULFDUGLDO�VSDFHV���SUHGLFWDEO\�GLG�QRW�GHYHORS�DQHPLD��QR�
GRJV�ZHUH�DQHPLF�RQ� WKHLU�DGPLVVLRQ�SDFNHG�FHOO�YROXPH� >3&9@��� �)RU�H[DPSOH�� LQ�GRJV�ZLWK�
QRUPDO�DGPLVVLRQ�SDFNHG�FHOO�YROXPH��ORZ�VFRULQJ�$)6���DQG���GRJV�WKDW�UHPDLQHG�$)6���DQG���
GXULQJ�WKHLU�KRVSLWDOL]DWLRQ��UDUHO\�EHFDPH�DQHPLF�IURP�WKHLU�LQWUDDEGRPLQDO�KHPRUUKDJH��DQG�LI�
DQHPLD�GLG�RFFXU�LW�ZDV�PLOG�!�������7KHUHIRUH��D�JHQHUDO�JXLGHOLQH�XVHG�E\�WKH�DXWKRU�LV�WKDW�LI�
WKH�3&9������ LQ�DQ�$)6���RU���GRJ��RU�FDW���WKH�DWWHQGLQJ�VKRXOG�ORRN�HOVHZKHUH�IRU�WKH�VRXUFH�
RI� EOHHGLQJ �UHWURSHULWRQHDO� DQG� SOHXUDO� VSDFHV�� IUDFWXUH� VLWHV��� DQG� RQO\� WKHQ� FRQVLGHU� WKH�
SRVVLELOLW\�RI�KHPRGLOXWLRQ� $OWKRXJK�QRW�GHWHUPLQHG LQ� WKH�$)$67� VWXG\�� FOLQLFLDQV� VKRXOG�
NHHS� LQ� PLQG� WKDW� $)$67�� GRHV� QRW� LQWHUURJDWH� WKH� LQWUD�SHOYLF� UHJLRQ� HIIHFWLYHO\� DQG� WKDW�
VLJQLILFDQW�EOHHGLQJ� LQ�GRJV�DQG�FDWV� WKURXJK�SHOYLF� IUDFWXUHV�DQG� IHPRUDO� IUDFWXUHV� LV�SRVVLEOH�
WKDW�FRXOG�OHDG�WR�DQHPLD�DQG�PLVVHG�E\�$)$67� DQG�7)$67���

2Q�WKH�RWKHU�KDQG��KLJK�VFRULQJ�$)6���DQG���GRJV�DUH�PRUH� OLNHO\� WR�GHYHORS�DQHPLD� �a�����
GHFUHDVH� LQ� 3&9� IURP� EDVHOLQH >DGPLVVLRQ� 3&9@��ZLWK� a���� RI� KLJK�VFRULQJ� GRJV� EHFRPLQJ�
VHYHUHO\� DQHPLF� �3&9��� ������ WKXV�� DUH�PRUH� OLNHO\� WR� UHTXLUH� EORRG� WUDQVIXVLRQV� DQG� UDUHO\�
HPHUJHQW� ODSDURWRP\�� � 7KH� $)$67��DSSOLHG� IOXLG� VFRULQJ� V\VWHP� LV� VLPSOH� DQG� HDV\� WR�
UHPHPEHU� DQG� SURYLGHV� D� VHPL�TXDQWLILFDWLRQ� RI� WKH� GHJUHH� RI� KHPRUUKDJH�� DQG� DQDORJRXV�
KHPRUUKDJH� VFRULQJ� V\VWHPV� KDYH� EHHQ� VKRZQ� WR� DOVR� KHOSIXO� LQ� FOLQLFDO�GHFLVLRQ� PDNLQJ�
UHJDUGLQJ� EORRG� WUDQVIXVLRQ DQG� QHHG� IRU� VXUJHU\� RU� DGYDQFHG� LPDJLQJ� LQ� KXPDQ� SDWLHQWV�
,PSRUWDQWO\�� EOXQWO\� WUDXPDWL]HG� �KLW�E\�FDU�� NLFNHG�� VWHSSHG� RQ�� IDOOV�� GRJV 5$5(/<� QHHG�
HPHUJHQW ODSDURWRP\ WR� FRQWURO� WKH� KHPRUUKDJH DQG� RIWHQ� DUH� VXFFHVVIXOO\ PDQDJHG ZLWK�
MXGLFLRXV IOXLG�WKHUDS\�DQG�EORRG�WUDQVIXVLRQ�V�� &DWV�DV�D�VSHFLHV�W\SLFDOO\ GR�QRW�VXUYLYH�ODUJH�
YROXPH�EOHHGV� DQG�ODUJH�YROXPH�HIIXVLRQV�DUH�PRUH�OLNHO\ WR�EH�GXH�WR�XURDEGRPHQ� 0RUHRYHU��
E\�XVLQJ�WKH�DEGRPLQDO�IOXLG�VFRUH�DQG�UHFRUGLQJ�ORFDWLRQV�RI�SRVLWLYH�VLWHV��WKH�YROXPH�PD\�EH�
VHPL�TXDQWLILHG��DQG�VRXUFH�SRWHQWLDOO\�ORFDOL]HG �JXLGLQJ�VXUJLFDO�H[SORUDWLRQ���UHVSHFWLYHO\� 6HH�
7DEOH�EHORZ�ZLWK�GHFLVLRQ�PDNLQJ�

1RQ�WUDXPDWLF�+HPRDEGRPHQ DQG�3RVW�LQWHUYHQWLRQDO�%OHHGLQJ�'RJV�DQG�&DWV
7KH� VDPH� FRQFHSW� PD\� EH� DSSOLHG� WR� QRQ�WUDXPDWLF� KHPRDEGRPHQ� �EOHHGLQJ� WXPRU��
FRDJXORSDWKLF�� DQG� WR� DW�ULVN� SRVW�LQWHUYHQWLRQDO� FDVHV� �VXUJLFDO�� SHUFXWDQHRXV� ELRSV\�DVSLUDWH��
ODSDURVFRS\��LQWHUYHQWLRQDO�UDGLRORJ\��HWF����7KH�DEGRPLQDO�IOXLG�VFRULQJ�V\VWHP�DSSOLHG�LQ�VHULDO�
PDQQHU DOORZV�IRU WKH�GHWHFWLRQ�RI�RQJRLQJ��LQFUHDVLQJ�VFRUHV���VWDWLF��DQG�UHVROYLQJ�KHPRUUKDJH�
�GHFUHDVLQJ� VFRUHV�� :KHUHDV EOXQWO\� WUDXPDWL]HG� GRJV� UDUHO\� QHHG� VXUJLFDO� LQWHUYHQWLRQ�� SRVW�
LQWHUYHQWLRQDO� ODUJH� YROXPH� EOHHGLQJ� 2)7(1� UHTXLUHV H[SORUDWRU\� ODSDURWRP\� DQG� VXUJLFDO�
OLJDWLRQ�RI�WKH�EOHHGLQJ�VRXUFH���6HH�7DEOH�EHORZ�ZLWK�GHFLVLRQ�PDNLQJ�

2WKHU�$EGRPLQDO�(IIXVLRQV
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7KH�XVH� RI� WKH�$)$67�� DEGRPLQDO� IOXLG� VFRULQJ� V\VWHP� DOVR� SURYLGHV� D�PHDQV� WR� GHWHFW� DQG�
PRQLWRU�UHVSRQVH�WR�WKHUDS\�RI�RWKHU�QRQ�KHPRUUKDJLF�HIIXVLYH�FRQGLWLRQV�LQFOXGLQJ�IRU�H[DPSOH�
WUDQVXGDWHV� �OLYHU�*,� GLVHDVH��� PRGLILHG�WUDQVXGDWHV� �ULJKW�VLGHG� KHDUW� IDLOXUH�� DQG� H[XGDWHV�
�SHULWRQLWLV����7KH�XVH�RI�WKH�$)$67�� DSSOLHG�DEGRPLQDO�IOXLG�VFRULQJ�V\VWHP�DOVR�LV�KHOSIXO IRU�
WKH�VXUYHLOODQFH�RI�SRVW�RSHUDWLYH�SDWLHQWV�DW�ULVN�IRU�KHPRUUKDJH�DQG�SHULWRQLWLV�VLQFH�XOWUDVRXQG�
LV�VXSHULRU�LQ�VHQVLWLYLW\�WR�SK\VLFDO�H[DPLQDWLRQ�DQG�DEGRPLQDO�UDGLRJUDSK\���

$)$67 LV�D�&HUHEUDO�([DP��1RW�MXVW�)OXLG�SRVLWLYH��)OXLG�QHJDWLYH�
7KH�'LDSKUDJPDWLFR�+HSDWLF��'+��9LHZ LV�ORDGHG�ZLWK�LQIRUPDWLRQ�WKDW�LV�UHDGLO\�DSSUHFLDWHG�
GXULQJ�WKH�PLQXWHV�LW�WDNHV�WR�SHUIRUP�WKH�$)$67���

�� 7KH�'+�YLHZ�LV�QLFNQDPHG�WKH�³'HVLJQDWHG�+LWWHU´�EHFDXVH� LW� LV�SDUW�RI�%27+�WKH�
DEGRPLQDO�)$67��$)$67���DQG�WKRUDFLF�)$67��7)$67�� IRUPDWV�

�� 7KH�'+�YLHZ�LV�XVHG�IRU�WKH�UDSLG�DQG�FRQILUPDWRU\ VRQRJUDSKLF�GLDJQRVLV�RI�SOHXUDO�
DQG�SHULFDUGLDO�HIIXVLRQ��5DFHWUDFN�6LJQ��

�� 3DWLHQW YROXPH VWDWXV� FDQ� EH� DSSUHFLDWHG E\� REVHUYLQJ� WKH� G\QDPLFV� RI� WKH� FDXGDO�
YHQD�FDYD�DW� LW�SDVVHV� WKURXJK� WKH�GLDSKUDJP��)$7��IODW�RU�ERXQFH��IRU�HYLGHQFH�RI�
ULJKW�VLGHG� YROXPH� RYHUORDG� DQG� ULJKW� FDUGLDF� LQVXIILFLHQF\�IDLOXUH�� DORQJ� ZLWK�
KHSDWLF�YHQRXV�GLVWHQVLRQ��7UHH�WUXQN�6LJQ���6HH�*OREDO�)$67� IRU�PRUH�GHWDLO�

�� 7KH�JDOOEODGGHU�VKRXOG�EH�LPPHGLDWHO\�DJDLQVW�WKH�GLDSKUDJP�ZKHQ�VWDUWLQJ�WKH�'+�
YLHZ LQ�GRJV���:KHQ�WKH�VRQRJUDSKHU�LV�XQDEOH�WR�JHW�WKLV�RULHQWDWLRQ LQ�GRJV��WKHQ�
OLYHU�HQODUJHPHQW�VKRXOG�EH�VXVSHFWHG�DQG�ZKHQ�WKH�JDOOEODGGHU�FDQQRW�EH�ORFDWHG�
WKDQ�LWV�GLVSODFHPHQW��KHUQLD��RU�LWV�UXSWXUH�RU�VRQRJUDSKLFDOO\�REVFXULQJ�SDWKRORJ\�
�FDOFXOL�PLQHUDOL]DWLRQ��HPSK\VHPD��VKRXOG�EH�VXVSHFWHG� ,Q�FDWV��WKLV�RULHQWDWLRQ�LV�
OHVV�UHOLDEOH EXW�VKRXOG�EH�DWWHPSWHG�

�� 7KH�³*DOOEODGGHU�+DOR�6LJQ´�FDQ�EH�VXSSRUWLYH�HYLGHQFH�IRU�DQDSK\OD[LV��KRZHYHU��
WKHUH�DUH�VHYHUDO�FDXVHV�RI�JDOOEODGGHU�ZDOO�WKLFNHQLQJ��WKH�KDOR��LQFOXGLQJ�ULJKW�VLGHG�
KHDUW� IDLOXUH��SHULFDUGLDO� HIIXVLRQ�WDPSRQDGH��YROXPH�RYHUORDG���UG VSDFLQJ��SULPDU\�
JDOOEODGGHU�GLVHDVH��DQG�SDQFUHDWLWLV�

�� /LYHU�PDVVHV�FDQ�RIWHQ�EH�DSSUHFLDWHG�

7KH� 6SOHQR�5HQDO� �65�� 9LHZ LV� XQLTXH� VLQFH� LW� LQWHUURJDWHV� ERWK� WKH� DEGRPLQDO� FDYLW\� DQG�
UHWURSHULWRQHDO�VSDFH���7KH�OHIW�NLGQH\�LV�ORQJLWXGLQDOO\�IDQQHG�XQWLO�LW�LV�ORVW�LQ�ERWK�GLUHFWLRQV���
/LQHDU� VWULSHV� DUH� JHQHUDOO\� QRW� IUHH� IOXLG� EXW� UDWKHU� VPDOO� LQWHVWLQH� RU� WKH� JUHDW� YHVVHOV�� � 7KH�
WUDQVYHUVH�FRORQ�EDQNV� WR�EHFRPH� WKH�GHVFHQGLQJ�FRORQ�DW� WKH�65�YLHZ�DQG�DQ�DLU�ILOOHG�FRORQ�
ZKHQ�SUHVHQW�ZKLWHV� RXW� �XOWUDVRXQG�GRHV� QRW� WUDQVPLW� WKURXJK� DLU�� HYHU\WKLQJ� WKURXJK� WKH� IDU�
ILHOG�� � +\GURQHSKURVLV�� PLQHUDOL]DWLRQ� DQG� FDOFXOL�� DQG�PDVVHV DQG� F\VWLF� VWUXFWXUHV� DUH� RIWHQ�
UHDGLO\�VXVSHFWHG�E\�SHUIRUPLQJ�WKH�$)$67� 65�YLHZ�LQ�WKLV�UHSHWLWLYH�PDQQHU� ,Q�VPDOOHU�GRJV�
DQG�LQ�PDQ\�FDWV�%27+�OHIW�DQG�ULJKW�NLGQH\V PD\�EH�LPDJHG�WKURXJK�WKH�65�9LHZ�

7KH�&\VWR�&ROLF��&&��9LHZ OHQGV�LWVHOI�WR�VXVSHFWLQJ�XULQDU\�EODGGHU�SDWKRORJ\�VLPLODUO\�WR�WKH�
JDOOEODGGHU�DW�WKH�'+�YLHZ�VLQFH�ERWK�VWUXFWXUHV�DUH�RIWHQ�IOXLG�ILOOHG�DQG�XOWUDVRXQG�LPDJHV�EHVW�
WKURXJK� IOXLG�� � 7KH� FRORQ� LV� D� WULFN\� VWUXFWXUH� WKDW� FDQ� FDXVH�PLVWDNHV� E\� WKH� DLU�ILOOHG� FRORQ�
DSSHDULQJ�OLNH�EODGGHU�VWRQHV�� WKH�IOXLG�ILOOHG�RU�IHFDO�ILOOHG�FRORQ�OLNH�PDVVHV�� �&DUH�VKRXOG�EH�
WDNHQ�EHFDXVH�EORRG�FORWV�PD\�DOVR�DSSHDU�OLNH��DQG�EH�PLVWDNHQ�IRU��XULQDU\�EODGGHU�QHRSODVLD���
7KH�&&�9LHZ�LV�WKH�PRVW�FRPPRQ�$)6�SRVLWLYH�VLWH�LQ�ORZ�VFRULQJ�$)6���DQG�$)6���GRJV��DQG�
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FDWV��E\�GLUHFWLQJ�WKH�SUREH�WRZDUG�WKH�WDEOH�WRS�LQWR�WKH�³&&�SRXFK´�ZKHUH�WKH�XULQDU\�EODGGHU�
LV�LPPHGLDWHO\�DJDLQVW WKH�YHQWUDO�DEGRPLQDO�ZDOO�

7KH�+HSDWR�5HQDO� �+5��9LHZ� LV�FRPSOHWHV� WKH�$)$67��IRUPDW�DQG� LV� WKLV�FDOOHG� WKH�³+RPH�
5XQ 6LWH´� EHFDXVH� LQ� KLJK�VFRULQJ� GRJV� DQG� FDWV� WKH� YLHZ� ZLOO� OLNHO\� KDYH� DEXQGDQW� IOXLG�
DPHQDEOH�WR�DEGRPLQRFHQWHVLV���6LQFH�XOWUDVRXQG�FDQQRW�VRQRJUDSKLFDOO\�FKDUDFWHUL]H�IUHH�IOXLG��
VDPSOLQJ� LV�QHFHVVDU\�ZLWK�IOXLG�DQDO\VLV�� LQFOXGLQJ�F\WRORJ\�DQG�FKHPLVWU\�DQDO\VLV�� �7KH�+5�
YLHZ�LV�QLFNQDPHG�E\�WKH�DXWKRU WKH�³ELJ�OLH´�VLQFH URXWLQHO\�WKH�ULJKW�NLGQH\�DQG�OLYHU DUH�QRW�
GLUHFWO\�LPDJHG�EXW�UDWKHU�WKH�SUREH�LV�SODFH�LQ�WKH�PLG�VHFWLRQ�XPELOLFDO UHJLRQ�DQG�GLUHFWHG LQ�
WKH�PRVW�JUDYLW\�GHSHQGHQW�³+5�3RXFK´� IRU WKH�GHWHFWLRQ�RI� IUHH� IOXLG�� � ,Q�FDVHV� LQ�ZKLFK� WKH�
ULJKW�UHWURSHULWRQHDO VSDFH�LV�RI�LQWHUHVW� WKHQ�WKH�DXWKRU ZLOO�LQWHUURJDWH�WKH�WDUJHW�RUJDQV�DV�D��WK

$)$67��YLHZ���,W�KDV�QRW�EHHQ�GHWHUPLQHG ZKDW�FOLQLFDO�LPSRUWDQFH�RI�URXWLQHO\�SHUIRUPLQJ�WKH�
$)$67� �WK YLHZ� LV� �ORZ� \LHOG� RU� KLJK� \LHOG� RU� LI� WKH� OHIW� UHWURSHULWRQHDO� VSDFH� LV� DGHTXDWH�
ZLWKRXW�WKH�ULJKW�UHWURSHULWRQHDO VSDFH�VLQFH WKH\�DUH�LQ�VXFK�FORVH�SUR[LPLW\��

7KH�*DOOEODGGHU�+DOR�6LJQ���0RUH�WKDQ�$QDSK\OD[LV�
7KH�JDOOEODGGHU�LV�IOXLG�ILOOHG�DQG WKXV�HDVLO\�UHFRJQL]HG�E\�WKH�QRQ�UDGLRORJLVW�VLQFH�XOWUDVRXQG�
LPDJHV�EHVW�WKURXJK�IOXLG��DQG�LV�UHOLDEO\�LPDJHG�LQ�GRJV�DQG�FDWV�DW�WKHLU�)$67� '+�YLHZ�ZKHQ�
SODFHG� LQ� ULJKW� ODWHUDO� UHFXPEHQF\�� 7KHUH� DUH� �� PDMRU� IHDWXUHV� WR� FRQVLGHU� ZKHQ� YLHZLQJ� WKH�
JDOOEODGGHU� LQFOXGLQJ� LWV� VKDSH�� OXPHQ� FRQWHQWV� DQG� LWV� ZDOO� ,Q� QRUPDOF\�� WKH� JDOOEODGGHU�
VRQRJUDSKLFDOO\� LV� JHQHUDOO\� RYDO� LQ� ORQJLWXGLQDO� �VDJLWWDO�� RULHQWDWLRQ� ZLWK� D� OXPHQ� WKDW� LV�
KRPRJHQHRXVO\�DQHFKRLF��EODFN���KRZHYHU��H[FHSWLRQV�H[LVW��DQG�GRJV�DQG�PRUH FRPPRQO\�FDWV�
PD\� KDYH� EL�OREHG� �RGGO\�VKDSHG�� JDOOEODGGHUV�� DQG� LQ� GRJV� WKH� JDOOEODGGHU� OXPHQ�PD\� KDYH�
HFKRJHQLF��JUD\��PDWHULDO��UHIHUUHG�WR�DV�VOXGJH��WKDW�PD\�DOVR�EH�FRQVLGHUHG�QRUPDO�ZKHQ�SODFHG�
LQWR�FOLQLFDO�FRQWH[W���2Q�WKH�RWKHU�KDQG��WKH�JDOOEODGGHU�ZDOO�LV�TXLWH�UHOLDEO\�D�WKLQ�K\SHUHFKRLF�
�ZKLWH��OLQH�LQ�ERWK�WKH�FDQLQH�DQG�WKH�IHOLQH�VSHFLHV��GHVSLWH�EHLQJ�UHSRUWHG�WR�EH�FRQVLGHUHG�DV�
QRUPDO�WR�D�WKLFNQHVV�RI�����PP����/DVWO\��WKH�KHSDWLF�YHLQV�LQ�QRUPDOF\�DUH�QRW�UHDGLO\�DSSDUHQW���
,Q�VXPPDU\��WKH�VRQRJUDSKLF�IHDWXUHV�RI�WKH�FDQLQH�DQG�IHOLQH�JDOOEODGGHU�DUH�HDV\�WR�DSSUHFLDWH�
E\�QRQ�UDGLRORJLVW�VRQRJUDSKHUV�GXULQJ�ERWK�$)$67� DQG�7)$67� DW�WKH�'+�YLHZ�

,Q�������4XDQW] HW�DO��SHUIRUPHG�D� ODQGPDUN�VWXG\� WKDW�FRUUHODWHG� WKH�SUHVHQFH�RI�D� WKLFNHQHG�
JDOOEODGGHU�ZDOO��UHIHUUHG�WR�DV�WKH�JDOOEODGGHU�KDOR�VLJQ��ZLWK�DQDSK\OD[LV��$;��LQ�GRJV�EHFDXVH�
WKHLU�VKRFN�RUJDQ��LV�WKH�JDVWUR�LQWHVWLQDO�WUDFW�DQG�OLYHU��,Q�FRQWUDVW��WKH�VKRFN�RUJDQ�RI�FDWV�DQG�
KXPDQV�LV�WKH�OXQJ��WKXV�QHLWKHU�KXPDQV�QRU�FDWV�JHW�DQ�$;�LQGXFHG�JDOOEODGGHU�KDOR�VLJQ���7KH�
PDVVLYH� UHOHDVH� RI� KLVWDPLQH� GXULQJ� $;� FDXVHV� WKH� KHSDWLF� VSKLQFWHUV� WR� WLJKWHQ� UHVXOWLQJ� LQ�
PDVVLYH� KHSDWLF� YHQRXV� FRQJHVWLRQ� UHVXOWLQJ� LQ JDOOEODGGHU� ZDOO� HGHPD� ZLWKLQ� PLQXWHV�� � 7KH�
JDOOEODGGHU�ZDOO�HGHPD�LV�HDVLO\�UHFRJQL]HG�VRQRJUDSKLFDOO\�E\�LWV�K\SHUHFKRLF��ZKLWH��LQQHU�DQG�
RXWHU�ZDOOV�ZLWK�D�VRQROXFHQW� OLQH��W\SLFDOO\�DQHFKRLF�>EODFN@��LQ�EHWZHHQ�� � ,Q�RWKHU�ZRUGV�� WKH�

,PDJH�VKRZLQJ�WKH�QRUPDO�JDOOEODGGHU�
ZDOO�DV�D�WKLQ�K\SHUHFKRLF��ZKLWH��OLQH�
DW�WKH�)$67��'+�9LHZ���

&RPSDUH�WR�JDOOEODGGHU�ZDOO�HGHPD�
UHIHUUHG�WR�DV�WKH�³*DOOEODGGHU�+DOR�
6LJQ´�LQ�VXEVHTXHQW�LPDJHV�
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JDOOEODGGHU�ZDOO EHFRPHV�OD\HUHG�DV�ZKLWH��EODFN��DQG�ZKLWH��DQG�WKXV�GXEEHG�WKH�³JDOOEODGGHU�
KDOR�VLJQ�´�0RUHRYHU��4XDQW]�HW�DO�� IRXQG�WKDW� WKH�JDOOEODGGHU�KDOR�VLJQ�ZDV�QRW�RQO\�VHQVLWLYH�
DQG�VSHFLILF�IRU�$;��EXW�DOVR�DQ�LPPHGLDWH�ILQGLQJ�� LQ�FRQWUDVW� WR� WKH�GHOD\�RI� WKH�VSLNH�RI� WKH�
KLVWRULFDO�PDUNHU�RI�VHUXP�DODQLQH�WUDQVDPLQDVH��$/7���ZKLFK�PD\�WDNH�����KRXUV���

&DXVHV�RI�*DOOEODGGHU�:DOO�(GHPD��WKH�*DOOEODGGHU�+DOR�6LJQ�
$QDSK\OD[LV��DFXWH�FROODSVH��IODW�FDXGDO�YHQD�FDYD��± PDVVLYH�KLVWDPLQH�UHOHDVH�UHVXOWV�LQ�KHSDWLF�YHQRXV�

FRQJHVWLRQ
5LJKW�VLGHG�KHDUW�IDLOXUH�G\VIXQFWLRQ��FROODSVH��ZHDNQHVV��)$7�FDXGDO�YHQD�FDYD��± EDFNIORZ�RI�EORRG�

IORZ�IURP�WKH�ULJKW�KHDUW�UHVXOWV�LQ�KHSDWLF�YHQRXV�FRQJHVWLRQ
3HULFDUGLDO�HIIXVLRQ��DFXWH�FROODSVH��ZHDNQHVV��)$7�FDXGDO�YHQD�FDYD��± REVWUXFWLRQ�RI�EORRG�IORZ�WR�WKH�

ULJKW�KHDUW�UHVXOWV�LQ�KHSDWLF�YHQRXV�FRQJHVWLRQ
&KROHF\VWLWLV
3DQFUHDWLWLV

+\SRDOEXPLQHPLD���UG 6SDFLQJ
5LJKW�VLGHG�YROXPH�IOXLG�RYHUORDG��LDWURJHQLF�

,PPXQH�PHGLDWHG�+HPRO\WLF�$QHPLD��,0+$���XQNQRZQ�FDXVH��VSHFXODWH�LPPXQH�PHGLDWHG
3RVW�%ORRG�7UDQVIXVLRQ��XQNQRZQ�SDWKRJHQHVLV��VSHFXODWH�LPPXQH�PHGLDWHG

)$679HW�FRP�&RS\ULJKW������������� *UHJ�/LVFLDQGUR��)$676DYHV/LYHV#JPDLO�FRP

9HWHULQDULDQV�VKRXOG�EH�PDGH�DZDUH�RI�WKH�XVH�RI�WKH�JDOOEODGGHU�KDOR�VLJQ�DV�VXSSRUWLYH�
HYLGHQFH�IRU�WKH�GLDJQRVLV�RI�$;�LQ�GRJV�EXW�DOVR�EH�DZDUH�RI�WKH�RWKHU�FDXVHV�IRU�JDOOEODGGHU�
ZDOO�HGHPD �VHH�FKDUW����+DVW\�GLDJQRVLV�RI�$;�DQG�WUHDWPHQW�ZLWK�(3,��ODUJH�YROXPHV�RI�
FU\VWDOORLGV��DQG�KLVWDPLQH��+��DQG�+���EORFNHUV�DQG�JOXRFRFRUWLFRLGV�PD\�QRW�EH�LQ�WKH�EHVW�
LQWHUHVW�RI�WKH�SDWLHQW�LI�PLVGLDJQRVHG DV�$;�ZKHQ�KDV�SHULFDUGLDO�HIIXVLRQ�RU�ULJKW�VLGHG�KHDUW�
IDLOXUH� 5HJDUGLQJ�ULJKW�VLGHG�KHDUW�IDLOXUH�FRQGLWLRQV�SXOPRQDU\�K\SHUWHQVLRQ��UHVXOWDQW�
EDFNIORZ�FDXVHV�YHQRXV�FRQJHVWLRQ�RI�WKH�FDXGDO�YHQD�FDYD �&9&���UHIHUUHG�WR�DV�)$7 &9&�
DQG�WKH�KHSDWLF�YHQRXV�V\VWHP DV�WKH�³7UHH�7UXQN�6LJQ�´ 7KH�YHQRXV�FRQJHVWLRQ�RI�ERWK�WKH�
FDXGDO�YHQD�FDYD�DQG�WKH�KHSDWLF�YHQRXV�V\VWHP�LV�REYLRXV�VRQRJUDSKLFDOO\��DQG�JDOOEODGGHU�ZDOO�

9DU\LQJ�GHJUHHV�RI JDOOEODGGHU�ZDOO�HGHPD�UHIHUUHG�WR�
DV�WKH�³*DOOEODGGHU�+DOR�6LJQ´�LQ GLIIHUHQW�GRJV�ZLWK�
DQDSK\OD[LV�DW�WKH�)$67��'+�9LHZ��$��PLOG�%��
VHYHUH��:H�KDYH�IRXQG�WKH�GHJUHH�RI�JDOOEODGGHU�ZDOO�
HGHPD�LQFRQVLVWHQWO\�FRUUHODWHV�ZLWK�VHYHULW\�RI�$;�

1RWH�WKH�VRQRJUDSKLF�OD\HULQJ�RI�ZKLWH��EODFN�DQG�
ZKLWH�RI�OXPHQ�ZDOO��LWV�VRQROXFHQW�FHQWHU��DQG�RXWHU�
ZDOO�UHVSHFWLYHO\�

0RGLILHG�IURP�)RFXVHG�8OWUDVRXQG�7HFKQLTXHV�
IRU�WKH�6PDOO�$QLPDO�3UDFWLWLRQHU��:LOH\������
ZLWK�WKH�VRQRJUDSKLF�OD\HULQJ�SODFHG�DV�ZKLWH��
EODFN�DQG�ZKLWH� &RPSDUH�WR�SUHYLRXV�XQODEHOHG�
LPDJH� *%�JDOOEODGGHU��/,9��OLYHU��',$��GLDSKUDJP

7KLV�PDWHULDO�LV�UHSURGXFHG�ZLWK�SHUPLVVLRQ�RI�-RKQ�
:LOH\�	�6RQV��,QF��)RFXVHG�8OWUDVRXQG�7HFKQLTXHV�
IRU�WKH�6PDOO�$QLPDO�3UDFWLWLRQHU��:LOH\������
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HGHPD�LV�D�VHFRQGDU\�FRQVHTXHQFH���7KH�SKHQRPHQRQ�RFFXUV�LQ�KXPDQV��GRJV��DQG�UDUHO\�FDWV��
DQG�KDV�EHHQ�WHUPHG�WKH�³FDUGLDF�JDOOEODGGHU�´��

8VH�RI�WKH�&DXGDO�9HQD�&DYD�DQG�+HSDWLF�9HLQV��0RUHRYHU��WKH�XVH�RI�WKH�G\QDPLF�
FKDUDFWHUL]DWLRQ�RI�FDXGDO�YHQD�FDYD��)$7��IODW�RU�%RXQFH��LV�LQYDOXDEOH�IRU�VRUWLQJ�RXW�GRJV�
ZLWK�ZHDNQHVV�DQG�FROODSVH���&RQVLGHU�D�GRJ��RU�FDW��ZLWK�$;��WKH�FDXGDO�YHQD�FDYD�ZLOO�EH�
³IODW´�GXH�WR�ODFN�RI�YHQRXV�UHWXUQ�IURP�SURIRXQG�K\SRYROHPLF�GLVWULEXWLYH�VKRFN���,Q�FRQWUDVW��
FRQVLGHU�D�GRJ�FROODSVHG�IURP�SHULFDUGLDO�HIIXVLRQ�DQG�WDPSRQDGH��ULJKW�VLGHG�KHDUW�G\VIXQFWLRQ�
IDLOXUH�SXOPRQDU\�K\SHUWHQVLRQ��JHQHUDOL]HG�KHDUW�IDLOXUH��WKH�&9& ZLOO�EH�³)$7´�IURP�WKH�
REVWUXFWLRQ�RI�EORRG�IORZ�IURP�WKH�OLYHU�WR�WKH�ULJKW�DWULXP���7KH�&9& FKDUDFWHUL]DWLRQ SURYLGHV�
D�FOXH�DV�WR�FDXVH�VLQFH�LW�LV�GLDPHWULFDOO\�RSSRVHG�LQ�WKHVH�WR�FRQGLWLRQV�WKDW�FDQ�KDYH�YHU\�
VLPLODU�FOLQLFDO�SUHVHQWDWLRQV��WKH�FROODSVHG�RU�ZHDN�GRJ���

&RPSOLFDWLRQ�RI�$;�LQGXFHG�+HPRDEGRPHQ� /DVWO\��GRJV�ZLWK�DQDSK\OD[LV�QRW�XQFRPPRQO\�
GHYHORS�GHJUHHV�RI�FRDJXORSDWKLF�KHPRDEGRPHQ��W\SLFDOO\�DEGRPLQDO�IOXLG�VFRUHV��$)6��RI���RU�
��� EXW� PD\� KDYH� KLJKHU� VFRUHV� RI� $)6� �� DQG� ��� � 7UHDWPHQW� FRQVLVWV� RI� FRUUHFWLQJ� WKH�
FRDJXORSDWK\�� LI� SUHVHQW� ZLWK� WUDQVIXVLRQ�� H�J��� IUHVK� IUR]HQ� SODVPD �))3� DQG�YHU\� UDUHO\� UHG�
EORRG�FHOOV�� �0RQLWRULQJ�RI� WKH�GHJUHH�RI�KHPRUUKDJH�� LWV�ZRUVHQLQJ��DQG� LWV� UHVROXWLRQ��FDQ�EH�
GRQH�ZLWK� VHULDO�$)6�� �0RVW� ORZHU�VFRULQJ�$)6��� DQG���GRJV�KDYH�QRUPDO� FORWWLQJ� WLPHV�DQG�
WKHLU�$)6�ZLOO�UHWXUQ�WR����QHJDWLYH��ZLWKLQ����KRXUV ZLWKRXW�))3���(YHQ�GRJV�ZLWK�KLJK�VFRULQJ�
$)6� �� DQG� �� FDQ� VHOI�UHVROYH� ZLWKRXW� IUHVK� IUR]HQ� SODVPD�� � ,W¶V� LPSRUWDQW� WR� UHFRJQL]H� WKH�
FRPSOLFDWLRQ��DQG�QRW�RYHU�UHDFW�LQ�VWDEOH�SDWLHQWV�ZLWK�QRUPDO�WR�UHODWLYHO\ QRUPDO�FORWWLQJ�WLPHV�
������RYHU�EDVHOLQH�� VLQFH�PDQ\�ZLOO� VHOI� UHVROYH� �DQG�HYHQ�VRPH�ZLWK�DEQRUPDO� FRDJXODWLRQ�
SURILOHV� ZLOO� VWLOO� UHVROYH� ZLWKRXW� WUDQVIXVLRQ� SURGXFWV��� DQG� QRW� XQNQRZLQJO\� WDNH� DQ� $;�
FRDJXORSDWKLF� KHPRDEGRPHQ� WR� VXUJHU\�� ZKLFK� FRXOG� EH FDWDVWURSKLF� IRU� WKH� GRJ� UHVXOWLQJ� LQ�
GHDWK�� � 7KHVH� FDVHV� DUH� GLIILFXOW� WR� VRUW� RXW� EHFDXVH� PDQ\� GRJV� KDYH� PLQLPDO� FKDQJHV� LQ�
WUDGLWLRQDO�FRDJXODWLRQ�WLPHV��37��D377�������DERYH�EDVHOLQH���\HW�KDYH�D�KLJK�$)6���������7KH�
DXWKRU� VSHFXODWHV� WKDW� WKH� SDWKRJHQHVLV� LV� D� FRPELQDWLRQ� RI� PDVW� FHOO� UHOHDVH� RI� KHSDULQ� DQG�
WU\SWDVH� �VRPH� GRJV� GR� LQGHHG� KDYH� GLVFRUGDQW� 37� DQG� D377�ZLWK� WKH� D377�PXFK� KLJKHU� DV�
ZRXOG� RFFXU� ZLWK� KHSDULQL]DWLRQ�� KRZHYHU�� RWKHU� GRJV� GR� QRW��� DQG� WKH� DFXWH� KHSDWLF� YHQRXV�
FRQJHVWLRQ�UHVXOWLQJ�LQ�WKH�GLDSHGHVLV�RI�EORRG�DQG�SODVPD���)LQGLQJV�RQ�H[SORUDWRU\�VXUJHU\�ZLOO�
LQYROYH�D�ODUJH�VZROOHQ��URXQGHG��EOXQWHG�KHSDWLF� OREH�HGJHV���RR]LQJ�� OLYHU�DQG�D�KHPRUUKDJLF�
HIIXVLRQ��DQG�WKH�GRJ�ZLOO�XQOLNHO\�VXUYLYH >DSSUR[������GHDWK@�WKH�VXUJHU\��

&OLQLFDO�,QGLFDWLRQV�$SSOLFDWLRQV�RI�$)$67�

7KH�XVH�RI�$)$67� VKRXOG�EH�VLPSO\�VWDWHG�DV�DQ�³H[WHQVLRQ�RI�WKH�SK\VLFDO�H[DP´�IRU�QHDUO\�
$//�GRJV�DQG�FDWV�WKDW�DUH�DEQRUPDO���)$67��IRUPDWV��$)$67�DQG�LWV�DSSOLHG�IOXLG�VFRULQJ�

6KRZLQJ�WKH�)$7��GLVWHQGHG��FDXGDO�YHQD�FDYD��&9&��DV�LW�SDVVHV�
WKURXJK�WKH�GLDSKUDJP��',$��DQG�WKH�GLVWHQGHG�KHSDWLF�YHLQV�
DSSHDULQJ�DV�WUHH�WUXQNV�WKXV�UHIHUUHG�WR�DV�WKH�7UHH�WUXQN�6LJQ��
7KH�FKDUDFWHU�RI�WKH�&9&�LV�FRPSOHWHO\�GLIIHUHQW�LQ�$;��IODW��DQG�
3&(��)$7��RU�ULJKW�VLGHG�KHDUW�IDLOXUH�

7KLV�PDWHULDO�LV�UHSURGXFHG�ZLWK�SHUPLVVLRQ�RI�-RKQ�:LOH\�	�
6RQV��,QF��)RFXVHG�8OWUDVRXQG�7HFKQLTXHV�IRU�WKH�6PDOO�$QLPDO�

3UDFWLWLRQHU��:LOH\������
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V\VWHP�>$)6@��7)$67�DQG�9HW�%/8(��VKRXOG�EH�DGRSWHG�DV�%$6,&��³VFUHHQLQJ�WHVWV´�MXVW�DV�
ZH�KDYH�EHHQ�WUDLQHG�WR�SHUIRUP�PLQLPDOO\�EDVLF�EORRG�WHVWV��VR�FDOOHG�4XLFN�$VVHVVPHQW�7HVWV�
>3&9�76��VHUXP�FKDUDFWHU��%81��&UHDWLQLQH��%ORRG�*OXFRVH��DQG�$/7@�� ,QGLFDWLRQV�LQFOXGH�
%OXQW�WUDXPD��3HQHWUDWLQJ�WUDXPD��&ROODSVH��DSSDUHQW�FROODSVH��8QGLIIHUHQWLDWHG�K\SRWHQVLRQ
5HVSLUDWRU\� GLVWUHVV� �VLQFH� WKHUH� DUH� QRQ�UHVSLUDWRU\� ORRN�D�OLNHV� >KHPRDEGRPHQ�� FDUGLDF�
WDPSRQDGH��DQDSK\OD[LV��KLJK�IHYHU��DQG�RWKHUV@���3RVW�LQWHUYHQWLRQDO�DW�ULVN�EOHHGLQJ��VXUJHU\��
SHUFXWDQHRXV� SURFHGXUHV�� ODSDURVFRS\��� 3RVW�LQWHUYHQWLRQDO� DW�ULVN� SHULWRQLWLV� �VXUJHU\��
SHUFXWDQHRXV� SURFHGXUHV�� ODSDURVFRS\��� 3DWLHQW� PRQLWRULQJ� GXULQJ� IOXLG� UHVXVFLWDWLRQ� DQG�
GXULQJ�KRVSLWDOL]HG�FDUH�

8VH�*RDO�GLUHFWHG�7HPSODWHV�WR�*LYH�9DOXH��5HFRUGLQJ�)LQGLQJV��(QVXUH�4XDOLW\�&RQWURO�

*RDO�GLUHFWHG�7HPSODWH�IRU�$)$6760

3DWLHQW�SRVLWLRQLQJ� ULJKW�RU�OHIW�ODWHUDO�UHFXPEHQF\��ULJKW�SUHIHUUHG�

*DOOEODGGHU� SUHVHQW�RU�DEVHQW��FRQWRXU��ZDOO��FRQWHQW��XQUHPDUNDEOH�RU�DEQRUPDO"�
JDOOEODGGHU�ZDOO�HGHPD��KDOR�VLJQ��SUHVHQW�RU�DEVHQW"

8ULQDU\�EODGGHU� SUHVHQW�RU�DEVHQW��FRQWRXU��ZDOO��FRQWHQW��XQUHPDUNDEOH�RU�DEQRUPDO"

3RVLWLYH�RI�QHJDWLYH�DW�WKH���YLHZV����QHJDWLYH����SRVLWLYH�
'LDSKUDJPDWLFR�+HSDWLF�VLWH�� ��RU��
6SOHQR�5HQDO VLWH��� ��RU��
&\VWR�&ROLF�VLWH�� ��RU��
+HSDWR�5HQDO�VLWH�� ��RU��

$EGRPLQDO�)OXLG�6FRUH���������QHJDWLYH�DOO�TXDGUDQWV�WR�D�PD[LPXP�VFRUH�RI���SRVLWLYH�DOO�TXDGUDQWV�

'+�9LHZ� 3OHXUDO�HIIXVLRQ�� DEVHQW��SUHVHQW��PLOG��PRGHUDWH� VHYHUH��RU�LQGHWHUPLQDWH
3HULFDUGLDO�HIIXVLRQ� DEVHQW��SUHVHQW��PLOG��PRGHUDWH��VHYHUH��RU�LQGHWHUPLQDWH

+HSDWLF�YHQRXV�GLVWHQVLRQ� SUHVHQW��DEVHQW�RU�LQGHWHUPLQDWH
&DXGDO�YHQD�FDYD�FKDUDFWHUL]DWLRQ� )$7��IODW�RU�ERXQFH�RU�LQGHWHUPLQDWH

&RPPHQWV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�1RWH��7KH�$)$67� H[DP�LV�D�UDSLG�XOWUDVRXQG�SURFHGXUH�XVHG�WR�GHWHFW�WKH�SUHVHQFH�RI�IUHH�DEGRPLQDO�IOXLG��ZKLFK�LV�JHQHUDOO\�
DEQRUPDO��DV�D�VFUHHQLQJ�WHVW�LQ�RUGHU�WR�EHWWHU�GLUHFW�UHVXVFLWDWLRQ�HIIRUWV��GHWHFW�FRPSOLFDWLRQV��DQG�PDQDJH�FULWLFDOO\�LOO�SDWLHQWV���
$)$67� DOORZV�UDSLG�EXW�LQGLUHFW�DVVHVVPHQW�IRU�HYLGHQFH�RI�PDMRU�LQWHUQDO�DEGRPLQDO�RUJDQ�LQMXU\�RU�GLVHDVH���7KH�$)$67�

H[DP�LV�QRW�LQWHQGHG�WR�UHSODFH�D�FRPSOHWH�DEGRPLQDO�XOWUDVRXQG�H[DP�RI�WKH�DEGRPHQ��

6XPPDU\�RI�$EGRPLQDO�)OXLG�6FRUH��$)6������VPDOO�YROXPH� YV��$)6������ODUJH�YROXPH���
DQG�0HGLFDO�YV��6XUJLFDO�'HFLVLRQV�LQ�%OHHGLQJ�'RJV

7\SH�RI�7UDXPD 0DMRU�,QMXU\��6PDOO�9ROXPH�
%OHHGHU��$)6�����

0DMRU�,QMXU\��/DUJH�9ROXPH�
%OHHGHU��$)6�����

%OXQW�7UDXPD ± 7KLQN�0HGLFDO��VW

%ORRG�UDSLGO\�GHILEULQDWHV� VR� VHHQ�
DFXWHO\�DV�DQHFKRLF�EODFN�WULDQJOHV�

± ,I� VWD\V� $)6� ���� QR� EORRG�
WUDQVIXVLRQ� QHFHVVDU\� LI� RQO\�
EOHHGLQJ�LQWUD�DEGRPLQDOO\�EHFDXVH�
GR�127 H[SHFW�DQHPLD��3&9!�����
LI�RQO\�EOHHGLQJ�LQWUD�DEGRPLQDOO\

± ,I� VWD\V� $)6� ���� DQG� DQHPLF�
����� UXOH� RXW� DQRWKHU� VLWH� RI�
EOHHGLQJ� �UHWUR�SHULWRQHDO�� SOHXUDO�
FDYLW\��IUDFWXUH�VLWH��H[WHUQDOO\�

± ,I�LV�DQ�$)6�����RU�EHFRPHV�$)6�
���� WKHQ� H[SHFW� DQHPLD� ������ WR�
GHYHORS� DQG� XVH� JUDGXDWHG� IOXLG�
WKHUDS\ ����� VKRFN�GRVH�DQG� UHSHDW�
DV�IOXLG�FKDOOHQJH�QHHGHG�

± ,I�EHFRPHV�VHYHUHO\�DQHPLF������
JHQHUDOO\� QHHG� D� EORRG� WUDQVIXVLRQ�
),567� EHFDXVH� PRVW� EOHHGLQJ� ZLOO�
VWRS� ZLWK� �� RU� �� URXQGV� RI� EORRG�
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WUDQVIXVLRQ� ��� IUHVK� IUR]HQ�
SODVPD�� DQG� UDUHO\� � QHHG�
H[SORUDWRU\�VXUJHU\

3HQHWUDWLQJ� 7UDXPD ± 7KLQN�
6XUJLFDO�IRU�$Q\ 3RVLWLYH�$)6

%ORRG� IURP� ULSSLQJ�� WHDULQJ��
FUXVKLQJ�� LV� RIWHQ� FORWWHG� DQG� WKXV�
RIWHQ�PLVVHG�DFXWHO\�GXULQJ�$)$67�
EHFDXVH� FORWWHG� EORRG� ORRNV� OLNH�
DGMDFHQW� VRIW� WLVVXH�� KRZHYHU�� LQ�
WLPH�EORRG�FORWV�ZLOO�GHILEULQDWH�DQG�
EHFRPH�YLVLEOH�GXULQJ�$)$67��WKXV�
6HULDO� ([DPV� DUH� .H\� LQ� FDVHV�
XQVXUH�LI�0HGLFDO�YV��6XUJLFDO�

*HQHUDOO\� EHVW� WR� HUU� WKDW� LV�
6XUJLFDO�ZLWK�$1<�3RVLWLYH

± 7KLQN�6XUJLFDO IRU�$Q\�3RVLWLYH�

± &RPELQH� ZLWK� RWKHU� &OLQLFDO�
)LQGLQJV� DQG� 6XUJLFDO� ,QGLFDWLRQV�
�KHUQLD�� IUHH� DLU�� VHSWLF� DEGRPHQ��
UHIUDFWRU\�SDLQ��HWF��

± 6HULDO��([DPV�DUH�.H\�

± 7KLQN� 6XUJLFDO� HYHQ� IRU� $Q\�
3RVLWLYH�

± &RPELQH� ZLWK� RWKHU� &OLQLFDO�
)LQGLQJV� DQG� 6XUJLFDO� ,QGLFDWLRQV�
�KHUQLD�� IUHH� DLU�� VHSWLF� DEGRPHQ��
UHIUDFWRU\�SDLQ��HWF��

± 6HULDO��([DPV�DUH�.H\�

3RVW�LQWHUYHQWLRQDO� 7UDXPD ±
7KLQN� 0HGLFDO� IRU� $)6� ���� DQG�
6XUJLFDO�IRU�$)6�����

/DUJH� YROXPH� EOHHGLQJ� �$)6� �����
LV� JHQHUDOO\� QRW� JRLQJ� WR� VWRS�
ZLWKRXW� VXUJLFDO� OLJDWLRQ� RI� WKH�
EOHHGLQJ�

&RUUHFW�&RDJXORSDWK\ LI�SUHVHQW

± ,I�VWD\V�$)6�����RQ�6HULDO�([DPV��
WKHQ�JHQHUDOO\�127�VXUJLFDO

± 'R� 6HULDO� ([DPV� WR� PDNH� VXUH�
GRHV�QRW� FKDQJH� VFRUH� DQG� EHFRPH
D�/DUJH�9ROXPH�%OHHGHU��$)6�����

± ,I�LV�DQ�$)6�����DQG�QRW�DQHPLF��
WKHQ� JHQHUDOO\� LW� LV� VWLOO� EHVW� WR�
([SORUH (PHUJHQWO\�DQG�127�ZDLW�
�LI� \RX�ZDLW� \RX�ZLOO� OLNHO\� KDYH� WR�
WUDQVIXVH \RXU� SDWLHQW� ZLWK� LWV�
DGGHG�H[WUD�FRVW�DQG�ULVN�

± ,I� LV� DQ� $)6� ���� DQG� DOUHDG\�
DQHPLF�� WUDQVIXVH DV� SHU� SDWLHQW�
DVVHVVPHQW� DQG� ([SORUH�
(PHUJHQWO\�

5HIHUHQFHV�
�� 4XDQW]�-(��0LOHV�06��5HHG�$/��HW�DO��������(OHYDWLRQ�RI�DODQLQH�WUDQVDPLQDVH DQG�
JDOOEODGGHU�ZDOO�DEQRUPDOLWLHV�DV�ELRPDUNHUV�RI�DQDSK\OD[LV�LQ�FDQLQH�K\SHUVHQVLWLYLW\�SDWLHQWV��-�
9HW�(PHUJ�&ULW�&DUH ��������������±����
�� /LVFLDQGUR�*5���$EGRPLQDO�)$67��$)$67��GHWHFWHG�+HPRUUKDJLF�$EGRPLQDO�(IIXVLRQ�
LQ� ��� 'RJV� ZLWK� $FXWH� &ROODSVH� DQG� *DOOEODGGHU� :DOO� (GHPD� �+DOR� 6LJQ�� ZLWK� 3UHVXPHG�
$QDSK\OD[LV��,Q�UHYLHZ�������
ϯ͘ /LVFLDQGUR� *5�� &DVH� 6HULHV� RI� 'RJV� ZLWK� WKH� *DOOEODGGHU� +DOR� 6LJQ� $VVRFLDWHG� ZLWK�
3HULFDUGLDO�(IIXVLRQ�DQG�5LJKW�VLGHG�+HDUW�)DLOXUH�GXULQJ�)$67�([DPV��8QSXEOLVKHG� �����
�� /LVFLDQGUR�*5��&KDSWHUV����7KH�$EGRPLQDO��$)$67��([DP��,Q�)RFXVHG�8OWUDVRXQG�IRU�
WKH�6PDOO�$QLPDO�3UDFWLWLRQHU��(GLWRU��/LVFLDQGUR�*5��:LOH\�%ODFNZHOO��$PHV�,$������
�� 1HOVRQ�1&��'URVW�:7��/HUFKH�3��HW�DO��1RQLQYDVLYH�HVWLPDWLRQ�RI�FHQWUDO�YHQRXV�SUHVVXUH�
LQ DQHVWKHWL]HG�GRJV�E\�PHDVXUHPHQW�RI�KHSDWLF�YHQRXV�EORRG�IORZ�YHORFLW\�DQG�DEGRPLQDO�
YHQRXV�GLDPHWHU��9HW�5DGLRO�	�8OWUDVRXQG����������������±����
ϲ͘ :RUOG�$OOHUJ\�2UJDQL]DWLRQ $QDSK\OD[LV�*XLGHOLQHV��
KWWS���ZZZ�ZRUOGDOOHUJ\�RUJ�DQDSK\OD[LV��


