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6800$5<�²�:H�SUHVHQW�D�FDVH�RI�DQ�HOGHUO\�ZRPDQ�ZLWK�QR�KLVWRU\�RI�DXGLRORJLFDO�GLVHDVH�ZLWK�
VXGGHQ�RQVHW�RI�YLVXDO�DQG�KHDULQJ�GHILFLWV�DVVRFLDWHG�ZLWK�V\VWHPLF�FOLQLFDO�VLJQV��2Q�H[DPLQDWLRQ�
VKH�KDG�LPSDLUPHQW�RI�ULJKW�&1V�IURP�9�WR�;��&7�DQG�05�LPDJLQJ�GHPRQVWUDWHG�D�F\VWLF�YHVWLEX�
ODU�VFKZDQQRPD�ZLWK�D�UDUH�LQWUDOHVLRQDO�IOXLG�IOXLG�OHYHO�FRUUHODWHG�WR�D�UHFHQW�EOHHG��:H�LQFOXGH�
KLJK�TXDOLW\�05�LPDJHV�WR�VKRZ�WKH�DFXWH�LPSDLUPHQW�RI�WKH�FUDQLDO�QHUYHV�QH[W�WR�WKH�WXPRXU�DIWHU�
DFXWH�EOHHGLQJ��2XU�FDVH�UHSRUW�LQFOXGHV�D�YR[HO�EDVHG�PRUSKRPHWU\��90%��DQDO\VLV�RI�WKH�WXPRXU�
WKDW��DV�IDU�DV�ZH�NQRZ��KDV�QHYHU�EHHQ�GRQH�EHIRUH�IRU�VXFK�D�WXPRXU��9%0�DQDO\VLV�ZDV�SHUIRUPHG�
WR�FDOFXODWH�WKH�K\SRWKHVL]HG�YROXPH�FKDQJHV�DIWHU�WKH�DFXWH�EOHHG�ZKLFK�OLNHO\�UHVXOWHG�LQ�D�VXGGHQ�
LQFUHDVH�LQ�WKH�RYHUDOO�VL]H�RI�WKH�WXPRXU�UHVXOWLQJ�LQ�DW\SLFDO�FOLQLFDO�VLJQV�DQG�V\PSWRPV�GXH�WR�
WKH�HVWDEOLVKPHQW�RI�D�PHFKDQLFDO�FRQIOLFW�ZLWK�WKH�DGMDFHQW�FUDQLDO�QHUYHV�
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.H\�ZRUGV��YHVWLEXODU�VFKZDQQRPD��LQWUDWXPRUDO�KDHPRUUKDJH��PDJQHWLF�UHVRQDQFH�LPDJLQJ��YR[HO�EDVHG�PRUSKRPHWU\

,QWURGXFWLRQ

9HVWLEXODU�VFKZDQQRPDV��96V��DUH�WKH�PRVW�
FRPPRQ� ������ FHUHEHOODU�SRQWLQH�DQJOH� �&3$��
DQG� LQWUD� DFRXVWLF� FKDQQHO� �,$&�� PDVVHV� DQG�
DFFRXQW� IRU� DERXW� ��� RI� DOO� EUDLQ� WXPRXUV� LQ�
DGXOWV������DUH�VROLWDU\�DQG�VSRUDGLF��WKH�RWKHUV�
DUH�QHXURILEURPDWRVLV� W\SH��� �1)���DVVRFLDWHG�
RU�PXOWLSOH�EXW�XQDVVRFLDWHG�ZLWK�1)�������7KHVH�
EHQLJQ�HQFDSVXODWHG�QHUYH�VKHDWK�WXPRXUV�DUH�
XVXDOO\� VORZ�JURZLQJ� VROLG� PDVVHV� EXW� F\VWLF�
FKDQJHV� DV�ZHOO� DV� VLJQV� RI� SUHYLRXV� EOHHGLQJ�
KDYH� EHHQ� UHSRUWHG� DW� ERWK� 05� LPDJLQJ� DQG�
KLVWRSDWKRORJLF� H[DPLQDWLRQ� ��� PLFUR�KDHPRU�
UKDJHV�KDYH�EHHQ�LPSOLFDWHG�LQ�WKH�GHYHORSPHQW�
RI�WKH�F\VWV����&\VWLF�FKDQJHV�KDYH�EHHQ�LQYHVWL�
JDWHG�DV�SRVVLEO\�UHVSRQVLEOH�IRU�EOHHGLQJ��ERWK�
LQWUDWXPRUDO� RU� VXEDUDFKQRLG�� DQG� WKHUH� LV�
JHQHUDO�FRQVHQVXV�RQ�WKH�LPSRUWDQFH�RI�UHSRUW�
LQJ� WKHVH� FRPSRQHQWV���� 5DUHO\� DQ� DFXWH�PDV�
VLYH�EOHHG�FDQ�RFFXU�DQG�WKLV�HYHQW�FDQ�LQGXFH�
D� VXGGHQ� V\VWHPLF� LOOQHVV� DQG� HYHQ� GHDWK� �����

&DVH�5HSRUW

:H� SUHVHQW� D� FDVH� RI� D� ���\HDU�ROG� K\SHU�
WHQVLYH� ZRPDQ� ZLWK� DFXWH� RQVHW� RI� GL]]LQHVV��
KHDGDFKH�� QDXVHD�� YRPLWLQJ�� VZHDWLQJ� DQG� GL�
SORSLD� RFFXUULQJ� GXULQJ� GHIHFDWLRQ� SUHVHQWLQJ�
VOLJKWO\�DJLWDWHG�ZLWK�D�ULJKWZDUG�ODWHUDO�JD]H�
RI�WKH�ULJKW�H\H��
$IWHU� WKH� ILUVW� H[DPLQDWLRQ� LQ� WKH� (5� WKH�

SDWLHQW�XQGHUZHQW�&7�VWXG\��*(�0HGLFDO�6\V�
WHP�%ULJKW6SHHG�����RI�WKH�EUDLQ�DQG�D�OHVLRQ�
FDXVLQJ�PDVV�HIIHFW�RQ�PHGXOOD�REORQJDWD��FHU�
HEHOOXP�DQG�IRXUWK�YHQWULFOH�ZLWKRXW�VLJQV�RI�
K\GURFHSKDOXV�ZDV�GHPRQVWUDWHG�LQ�WKH�ULJKW�
&3$��7KH�PDVV�KDG�PL[HG�GHQVLW\�EHFDXVH�RI�
D�ODUJH�K\SRGHQVH�F\VWLF�FRPSRQHQW�DQG�D�K\�
SHUGHQVH� FRPSRQHQW� GXH� WR� DQ� LQWUDOHVLRQDO�
DFXWH�EOHHG�ZLWK�D�VPDOO� IOXLG�IOXLG� OHYHO� �K\�
SRGHQVH�PLOGO\� K\SHUGHQVH�� LQ� LWV� GHFOLYRXV�
SRUWLRQ� FRUUHODWHG� WR� LQLWLDO� EORRG� VHGLPHQWD�
WLRQ��7KH�GLDJQRVWLF�K\SRWKHVLV�RI�D�JLDQW�YHV�
WLEXODU� VFKZDQQRPD�ZLWK� ´LQ� WXPRXUµ� KDHP�
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KDV�QHYHU�EHHQ�UHSRUWHG�LQ�WKH�OLWHUDWXUH��7KH�
9%0�DQDO\VLV�ZDV�SHUIRUPHG�ZLWK� ,7.�61$3�
��������UXQQLQJ�RQ�DQ�LQGHSHQGHQW�ZRUNVWDWLRQ��
$SSOH�0DF�3UR�����²�������XVLQJ�WKH�YROXPHW�
ULF� ),(67$� VHTXHQFH� DV� UHIHUHQFH�� )RU� PRUH�
DFFXUDWH� UHVXOWV� ZH� FKRVH� D� VHPLDXWRPDWLF�
VHJPHQWDWLRQ��ILUVW�DQ�DXWRPDWLF�VHJPHQWDWLRQ�
EDVHG�RQ�LQWHQVLW\�UHJLRQV�ZDV�SHUIRUPHG�DQG�
D�PDQXDO�VHJPHQWDWLRQ�WR�LPSURYH�WKH�UHVXOWV�
RI� WKH� DXWRPDWLF� VHJPHQWDWLRQ� IROORZHG�� )RXU�
GLIIHUHQW� PDVV� FRPSRQHQWV� ZHUH� DQDO\]HG��
��� 6ROLG�� WKDW� SDUW� RI� WKH� PDVV� WKDW� VKRZHG�
LQWHQVH� HQKDQFHPHQW� RQ�&(�7�Z� �WKRVH� SDUWV�
RI� WKH� F\VWLF� ZDOO� OHVV� WKDQ� ��PP� WKLFN� ZHUH�
QRW�LQFOXGHG���VLQFH�RQO\�D�IHZ�PLFURF\VWV�ZHUH�
IRXQG��F\VWV�OHVV�WKDQ����PP�LQ�VL]H���WKH\�ZHUH�
LQFOXGHG� LQ� WKH� VROLG� FRPSRQHQW� VHJPHQWD�
WLRQ�����&\VWLF�� LQFOXGLQJ�WZR�PLOOLPHWULF�F\VWV�
IRXQG�LQVLGH�WKH�VROLG�FRPSRQHQW�RI�WKH�WXPRXU�
�DERXW��í��PP�DQG��í��PP�RQ�WKH�D[LDO�SODQH��
DQG� WKH� ODUJH�F\VW�RFFXS\LQJ� WKH�&3$�FLVWHUQ��
��� )UHVK� EOHHGLQJ�� WKH� IOXLG� GHFOLYRXV� OHYHO�
UHODWHG� WR� UHFHQW� EOHHGLQJ� ZDV� FRQVLGHUHG��
��� 2OG� EOHHGLQJ�� WKH� KDHPRVLGHULQ� GHSRVLWV�
IRXQG�LQ�WKH�FUDQLDO�SDUW�RI�WKH�WXPRXU��7KH�UH�
VXOW�VKRZHG�WKDW�WKH�WRWDO�WXPRXU�YROXPH�ZDV�
PRUH�WKDQ����FP���IRU�DFFXUDF\����������PP���
RI�ZKLFK����VROLG����������PP�����������F\VWLF�
������� PP���� ������ IUHVK� EOHHGLQJ� ���������
PP��� DQG� RQO\� ������ KHPRVLGHULQ� ��������
PP����$OWKRXJK�DQ�05�H[DPLQDWLRQ�EHIRUH�WKH�
DFXWH� HYHQW�ZDV�QRW�DYDLODEOH� IRU� FRPSDULVRQ��
WKHVH� UHVXOWV� DUH� LQ� IDYRXU� RI� RXU� K\SRWKHVLV�
WKDW�D�PDFUR�KDHPRUUKDJH�PD\�EH�UHVSRQVLEOH�
IRU�D�VLJQLILFDQW�VXGGHQ�LQFUHDVH�LQ�WKH�RYHUDOO�
VL]H�RI� WKH�PDVV� �DERXW����� LQ�RXU� FDVH��ZLWK�
WKH�UHVXOWLQJ�FOLQLFDO�VLJQV�DQG�V\PSWRPV�GXH�
WR� WKH� HVWDEOLVKPHQW� RI� D� PHFKDQLFDO� FRQIOLFW�
ZLWK� WKH�DGMDFHQW� FUDQLDO�QHUYHV��7KLV�DSSOLHV�
HYHQ�PRUH�LI�ZH�WKLQN�KRZ�QDUURZ�WKH�&3$�FLV�
WHUQ�LV�

'LVFXVVLRQ

7KH� W\SLFDO� FOLQLFDO� SUHVHQWDWLRQ� RI� 96� LV� D�
SURJUHVVLYH� XQFRPSOLFDWHG� XQLODWHUDO� 61+/�
SRVVLEO\� FRPELQHG� ZLWK� FKURQLF� WLQQLWXV� DQG�
RU�GL]]LQHVV�LQ�RWKHUZLVH�KHDOWK\�SDWLHQWV��2XU�
UHVXOWV�FRQILUP�WKDW�D�PDFUR�KDHPRUUKDJH�PD\�
EH�UHVSRQVLEOH�IRU�D�VLJQLILFDQW�VXGGHQ�LQFUHDVH�
LQ�WKH�RYHUDOO�VL]H�RI�WKH�PDVV�ZLWK�WKH�UHVXOWLQJ�
FOLQLFDO� VLJQV�DQG�V\PSWRPV�GXH� WR� WKH�HVWDE�
OLVKPHQW� RI� DQ� DFXWH�PHFKDQLFDO� FRQIOLFW�ZLWK�
WKH�DGMDFHQW�FUDQLDO�QHUYHV��8QIRUWXQDWHO\�RXU�
SDWLHQW�UHIXVHG�VXUJHU\�VR�ZH�KDYH�QR�LQIRUPD�

RUUKDJH� ZDV� IRUPXODWHG� EHFDXVH� RI� D� VOLJKW�
HQODUJHPHQW� RI� WKH� ,$&� DQG� SRUXV� DFXVWLFXV�
LQWHUQXV�
(17�H[DPLQDWLRQ�GLVFORVHG�D�ODFN�RI�FRQWUDF�

WLRQ� RI� WKH� ULJKW� PDVWLFDWRU\� PXVFOHV� DQG� LS�
VLODWHUDO� IDFH� VHQVRU\�G\VIXQFWLRQ�ZLWK�DOPRVW�
DEVHQW� FRUQHDO� UHIOH[� RQ� WKH� ULJKW� H\H�� D� OHIW�
EHDWLQJ� Q\VWDJPXV� ZLWK� KRUL]RQWDO� DQG� WRU�
VLRQDO� FRPSRQHQWV� LQ�SULPDU\�SRVLWLRQ��5RPE�
HUJ·V� WHVW� SRVLWLYH� RQ� WKH� ULJKW� VLGH�� $XGLRP�
HWU\� VKRZHG� ULJKW� VHQVRULQHXUDO� KHDULQJ� ORVV�
�61+/��ZLWK�D�SXUH�WRQH�DYHUDJH� �37$��RI����
G%�DQG�ZRUVH�VSHHFK�GLVFULPLQDWLRQ��WKDW�VXJ�
JHVWHG�IRU�D�UHWUR�FRFKOHDU�ORFDOL]DWLRQ��:HEHU·V�
WHVW� ODWHUDOL]HG� WR� WKH� OHIW� VLGH�� 3DWLHQW� FRP�
SODLQHG� G\VSKDJLD� DQG� DEVHQFH� RI� SKDU\QJHDO�
UHIOH[�ZDV�REVHUYHG�DW�WKURDW�H[DPLQDWLRQ��IOH[�
LEOH�ILEHURSWLF�ODU\QJRVFRS\�ZDV�XQUHPDUNDEOH�
7KH�QH[W�GD\�WKH�SDWLHQW�XQGHUZHQW�05�H[�

DPLQDWLRQ� RI� WKH� EUDLQ� DQG�&3$� �*(�0HGLFDO�
6\VWHPV� 6LJQD� +'[W� ���7�� ZKLFK� FRQILUPHG�
WKH�SUHVHQFH� RI� D�KHWHURJHQHRXV�PDVV� FKDUDF�
WHUL]HG�E\�D�VROLG�FRPSRQHQW�RFFXS\LQJ�WKH�,$&�
�VKRZLQJ� LQWHUPHGLDWH�VLJQDO�RQ�DOO� VHTXHQFHV�
DQG� DYLGO\� HQKDQFLQJ� RQ�&(�7�Z��)LJXUH� �'��
DQG� D� ODUJH� F\VWLF� FRPSRQHQW� �VKRZLQJ� KLJK�
VLJQDO� RQ� 7�Z� DQG� 7�Z�)/$,5�� )LJXUH� �$��
H[WHQGLQJ� LQWR� WKH� 3&$� FLVWHUQ�� 7KH� K\SHU�
LQWHQVLW\� RI� WKH� F\VW� RQ� 7�Z�)/$,5� H[FOXGHG�
DQ� DVVRFLDWHG� DUDFKQRLG� F\VW� DQG� WKH� ILQGLQJ�
ZDV� FRUUHODWHG� ZLWK� D� KLJK� OHYHO� RI� SURWHLQ�
�[DQWKRFKURPLF� IOXLG���7KH� IOXLG�IOXLG� OHYHO�GH�
VFULEHG� RQ� &7�ZDV� LQFUHDVHG� LQ� VL]H� DQG�ZDV�
LVR�K\SHULQWHQVH� RQ� 7�Z� �)LJXUH� �%�� DQG� K\�
SRLQWHQVH� RQ� 7�Z�)/$,5� �)LJXUH� �$��� 7KLV�
ILQGLQJ�ZDV�FRUUHODWHG�WR�WKH�SUHVHQFH�RI�PL[HG�
GHR[\KDHPRJORELQ� DQG� LQWUDFHOOXODU� PHWDKDH�
PRJORELQ� �DFXWH�HDUO\�VXEDFXWH� KDHPRUUKDJH��
������KRXUV�ILUVW�VHYHUDO�GD\V���,QWR�WKH�FUDQLDO�
SDUW� RI� WKH� WXPRXU�� FORVH� WR� WKH� VROLG� FRPSR�
QHQW�� D� VPDOO� EXW� VWURQJO\� K\SRLQWHQVH� DUHD�
ZDV� LGHQWLILHG� RQ� 7��*5(� VHTXHQFHV� �)LJXUH�
�&�� DQG� WKLV� ILQGLQJ� ZDV� FRUUHODWHG� ZLWK� WKH�
SUHVHQFH� RI� KHPRVLGHULQ�� LQGLFDWLQJ� SUHYLRXV�
EOHHGLQJ��!���GD\V���$�IDVW�LPDJLQJ�HPSOR\LQJ�
VWHDG\�VWDWH� DFTXLVLWLRQ� �),(67$�� *(� 0HGL�
FDO� 6\VWHPV� KLJK� UHVROXWLRQ� VWHDG\�VWDWH� IUHH�
SUHFHVVLRQ�VHTXHQFH��FOHDUO\�GHPRQVWUDWHG�WKH�
LPSDLUPHQW� RI� WKH� ULJKW�&1V�9��9,�� ,;�DQG�;�
�)LJXUH��$�)���:H�K\SRWKHVL]HG�WKDW�WKH�DFXWH�
FOLQLFDO� SUHVHQWDWLRQ� ZDV� FDXVHG� E\� D� VXGGHQ�
LQFUHDVH� LQ�WKH�VL]H�RI�WKH�F\VWLF�FRPSRQHQW�RI�
WKH� WXPRXU� GXH� WR� WKH� DFXWH� EOHHGLQJ� ZKLFK�
OHG�WR�DQ�DFXWH�LPSDLUPHQW�RI�DGMDFHQW�FUDQLDO�
QHUYHV��$OWKRXJK�UDUH��WKLV�W\SH�RI�EOHHGLQJ�KDV�
EHHQ�GRFXPHQWHG�EHIRUH������EXW�D�9%0�DQDO\VLV�
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DPLQDWLRQ��0RUHRYHU��DOO� WKH�UDGLRORJLFDO� ILQG�
LQJV�ZH�LGHQWLILHG�DQG�GHVFULEHG�DUH�FKDUDFWHU�
LVWLF� IRU� D� WXPRXU� DULVLQJ� IURP�6FKZDQQ� FHOOV�
DQG�LV�WKHUHIRUH�XQOLNHO\�WR�EH�D�OHVLRQ�RI�D�GLI�
IHUHQW�QDWXUH��6LQFH�FXUUHQW�JXLGHOLQHV�VXJJHVW�

WLRQ� RQ� WKH� RXWFRPH� RU� WKH� KLVWRSDWKRORJ\� RI�
WKH� OHVLRQ� DQG� RI� FRXUVH� ZH� FDQQRW� H[FOXGH� D�
PXFK�UDUHU�SUH�JHQLFXODWH�VFKZDQQRPD�RI� WKH�
IDFLDO� QHUYH� WKDW�PD\�PLPLF� D�PRUH� FRPPRQ�
96�ERWK�FOLQLFDOO\�DQG�DW�QHXURSK\VLRORJLFDO�H[�

)LJXUH����$[LDO�7�Z�)/$,5��$���7�Z�76(��%��DQG�7��*5(��&���$[LDO�PXOWLSODQDU�UHFRQVWUXFWLRQ��035��IURP�D��'�7�Z�)$76$7�
ZLWK�*G��;DQWKRFKURPLF�IOXLG�>[I@��DFXWH�HDUO\�VXEDFXWH�EORRG�OHYHO�>E@��IRXUWK�YHQWULFOH�>IY@��KDHPRVLGHULQ�GXH�WR�ROG��!���G��EOHHG�
LQJ�>K@��VROLG�FRPSRQHQW�RI�WKH�WXPRXU�>VW@��EDVLODU�DUWHU\�>ED@�

$ %

& '
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)LJXUH� �� � $[LDO� �$�&�� DQG� VDJLWWDO� �(��
035� LPDJHV� IURP� WKH� YROXPHWULF� ),�
(67$�VHTXHQFH������PP�LVRWURSLF��KHDY�
LO\�7��ZHLJKWHG�DFTXLVLWLRQ���)��6DJLWWDO�
FXUYHG�035� >F035@�REWDLQHG� IURP� WKH�
SODQH�VKRZQ�LQ��'���9�FQ��OHIW�WULJHPLQDO�
QHUYH�OHDYLQJ�WKH�SRQV�>S@�DQG�HQWHULQJ�
0HFNHO·V� FDYH� >0F@�� 7KH� ULJKW� SUHJDQ�
JOLRQLF� WULJHPLQDO� QHUYH� ZDV� VWURQJO\�
URVWUDO�PHGLDOO\� GLVSODFHG� �WULJHPLQDO�
JDQJOLRQ� DQG� DOO� WKH� PDMRU� GLYLVLRQV�
LQVLGH� WKH� ULJKW� 0F� ZHUH� QRUPDO��� 9,�
FQ�� OHIW� DEGXFHQV� QHUYH� HQWHULQJ� 'RUH�
OOR·V�FDQDO�ZLWK�D�QRUPDO�H[WHQVLRQ��QRW�
VKRZQ��EHQHDWK�*U�EHU·V�OLJDPHQW�XS�WR�
DQG�DFURVV�WKH�FDYHUQRXV�VLQXV��1RUPDO�
OHIW� JORVVRSKDU\QJHDO� DQG� YDJXV� QHUYH�
EUDQFKHV� >JYE@�� ULJKW� EUDQFKHV� DUH� GLV�
SODFHG�VLQFH�WKH�PDVV�H[WHQGV�FDXGDOO\�
XS�WR�REVWUXFWLQJ�WKH�RVWLXP�RI�WKH�SDUV�
QHUYRVD�>SQ@�RI�WKH�MXJXODU�IRUDPHQ��MXJ�
XODU�YHLQ�>MY@�LQVLGH�WKH�SDUV�YDVFXODULV�RI�
WKH�IRUDPHQ��9HVWLEXOR�FRFKOHDU�EUDQFK�
HV�>YFE@��FHUHEHOODU�WHQWRULXP�>FW@��WUDQV�
YHUVH�VLQXV�>WV@��FDURWLG�DUWHU\�>FD@��YHUWH�
EUDO�DUWHU\�>YD@��PHGXOOD�REORQJDWD�>PR@�

$ %

& '

(
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PLQG� WKH� SRVVLEOH� XQXVXDO� FOLQLFDO� SUHVHQWD�
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