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7KH�XSODQG�ULYHUV�RI�UXUDO�PLG�:DOHV�VXSSRUWHG�WKULYLQJ�SRSXODWLRQV�RI�$XVWURSRWDPRELXV�
SDOOLSHV��WKH�QDWLYH�ZKLWH�FODZHG�FUD\ILVK��XQWLO�D�GUDPDWLF�GHFOLQH�EHJDQ�WR�RFFXU�DURXQG�D�
GHFDGH�DJR��&UD\ILVK�SODJXH��FDXVHG�E\�WKH�IXQJXV�$SKDQRP\FHV�DVWDFL��DOWKRXJK�DW�WLPHV�D�
FRPPRQ�SUREOHP�LQ�(QJODQG��ZDV�QRW�WKH�PDLQ�FDXVH�RI�GHFOLQH�LQ�:DOHV��6R�ZKDW�ZDV�WKH�
FDXVH"�

([FHVV�VHGLPHQW�GHSRVLWLRQ�DQG�VKHHS�GLS�SROOXWLRQ�DUH�WKRXJKW�WR�EH�WZR�RI�WKH�PDLQ�IDFWRUV�
FDXVLQJ�GHWHULRUDWLRQ�LQ�WKH�DTXDWLF�OLIH�RI�XSODQG�:HOVK�ULYHUV��7KH�GHFOLQH�DQG�DSSDUHQW�
UHFRYHU\�RI�$��SDOOLSHV�SRSXODWLRQV�LQ�WKH�$IRQ�(GZ��D�WULEXWDU\�RI�WKH�5LYHU�:\H�FRLQFLGH�
ZLWK�FKDQJHV�LQ�VKHHS�GLS�XVH�DV�VSHFLILHG�E\�WKH�(QYLURQPHQW�$JHQF\��

,Q�DQ�HIIRUW�WR�PHDVXUH�WKH�DPRXQW�RI�VHGLPHQW�EHLQJ�GHSRVLWHG�LQWR�WKH�(GZ��VSHFLDOLVHG�WUDSV�
ZHUH�SRVLWLRQHG�DORQJ�WKH�OHQJWK�RI�WKH�ULYHU��5HVXOWV�FROOHFWHG�VR�IDU�VXJJHVW�WKDW�H[FHVV�
VHGLPHQW�GHSRVLWLRQ�UHPDLQV�D�WKUHDW�WR�$��SDOOLSHV�DQG�RWKHU�RUJDQLVPV�LQ�WKH�$IRQ�(GZ�
GHVSLWH�PHDVXUHV�WDNHQ�WR�UHGXFH�LW��

.H\ZRUGV��FUD\ILVK��:DOHV��VKHHS�GLS��VHGLPHQW��GHFOLQH��UHFRYHU\�

,1752'8&7,21�

7KH�FXUUHQW�QDWLRQZLGH�GHFOLQH�LQ�$��SDOOLSHV��WKH�QDWLYH�ZKLWH�FODZHG�FUD\ILVK��LV�FRPPRQO\�
DWWULEXWHG�WR�WKH�ZHOO�SXEOLFLVHG�HQFURDFKPHQW�RI�WKH�1RUWK�$PHULFDQ�VLJQDO�FUD\ILVK��
3DFLIDVWDFXV�OHQLXVFXOXV� ZKLFK�FDQ�HOLPLQDWH�WKH�QDWLYH�FUD\ILVK�E\�PHDQV�RI�FUD\ILVK�SODJXH�
DQG�LQFUHDVHG�FRPSHWLWLRQ��+ROGLFK�	�5RJHUV��������+LOH\��D��WKLV�YROXPH��6LEOH\��WKLV�
YROXPH���7KH�XSODQG�ULYHUV�RI�UXUDO�PLG�:DOHV�VXSSRUWHG�WKULYLQJ�SRSXODWLRQV�RI�
$XVWURSRWDPRELXV�SDOOLSHV��+ROGLFK��������XQWLO�D�GUDPDWLF�GHFOLQH�EHJDQ�WR�RFFXU�DURXQG�D�
GHFDGH�DJR��$OWKRXJK�VXUYH\V�FDUULHG�RXW�E\�WKH�(QYLURQPHQW�$JHQF\�KDYH�VKRZQ�WKDW�
FUD\ILVK�SODJXH�ZDV�SUHVHQW�LQ�D�IHZ�ORFDWLRQV�ZLWKLQ�WKH�:HOVK�UHJLRQ�RI�WKH�:\H�
&DWFKPHQW��FDVHV�DSSHDUHG�WR�EH�LVRODWHG�DQG�GLG�QRW�VSUHDG��&ROH\��������+ROGLFK��D��WKLV�
YROXPH���2WKHU�IDFWRUV�PD\�WKHUHIRUH�EH�UHVSRQVLEOH�IRU�WKH�GHFOLQH�RI�$��SDOOLSHV�LQ�XSODQG�
ULYHUV�RI�PLG�:DOHV��7KH�XSODQG�ULYHUV�RI�UXUDO�PLG�:DOHV�VXSSRUWHG�WKULYLQJ�SRSXODWLRQV�RI�
$XVWURSRWDPRELXV�SDOOLSHV��WKH�QDWLYH�ZKLWH�FODZHG�FUD\ILVK��XQWLO�D�GUDPDWLF�GHFOLQH�EHJDQ�
WR�RFFXU�DURXQG�D�GHFDGH�DJR�

)UHTXHQW�KHDY\�UDLQ�LV�FRPPRQ�LQ�WKH�XSODQGV�RI�PLG�:DOHV��DQG�PRVW�RI�WKH�FDWFKPHQW�DUHDV�
DUH�KHDYLO\�VWRFNHG�ZLWK�FDWWOH�DQG�VKHHS��(QYLURQPHQW�$JHQF\���������7KHVH�IDFWRUV�UHVXOW�LQ�
H[FHVV�VLOW�GHSRVLWLRQ�DQG�VKHHS�GLS�SROOXWLRQ��ERWK�RI�ZKLFK�PD\�EH�GHWULPHQWDO�WR�$��SDOOLSHV
SRSXODWLRQV��6ODWHU�	�+RXVH����������
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/LYHVWRFN�RQ�IDUPV�DGMDFHQW�WR�ULYHUV�KDYH�DOZD\V�EHHQ�DOORZHG�IUHH�DFFHVV�WR�WKH�ZDWHUZD\V��
DQG�FDXVH�SRDFKLQJ�DQG�EDQN�HURVLRQ�DV�ZHOO�DV�VLOW�GHSRVLWLRQ�DQG�RUJDQLF�SROOXWLRQ��$V�D�
UHVXOW��ILVK�SRSXODWLRQV�DQG�WKH�JHQHUDO�KHDOWK�RI�WKH�ULYHUV�DUH�WKRXJKW�WR�EH�VXIIHULQJ��([FHVV�
VLOW�HQWHULQJ�WKH�ULYHU�PD\�HYHQWXDOO\�JHW�SHUPDQHQWO\�GHSRVLWHG�RQ�DQG�ZLWKLQ�WKH�ULYHUEHG��
*DSV�EHWZHHQ�DQG�XQGHUQHDWK�VWRQHV�DUH�ILOOHG�DQG�LQ�H[WUHPH�FDVHV�WKH�HQWLUH�ULYHUEHG�
EHFRPHV�FRDWHG�LQ�VLOW��$��SDOOLSHV�XVH�JDSV�XQGHU�VWRQHV�DV�YLWDO�UHIXJHV��5RJHUV�	�+ROGLFK��
������6ODWHU�	�+RXVH���������:KHUH�WKHUH�DUH�QR�JDSV��$��SDOOLSHV�LV�UDUHO\�IRXQG��)RVWHU��
�������&RQFHUQ�ZDV�UDLVHG�WKDW�D�VLPLODU�IDWH�ZDV�EHIDOOLQJ�ILVK��ZKLFK�KDYH�DOVR�GUDPDWLFDOO\�
GHFOLQHG�LQ�QXPEHUV�RYHU�WKH�ODVW�GHFDGH��)LVK��SDUWLFXODUO\�VDOPRQLGV��OD\�WKHLU�HJJV�LQ�
KROORZV�WKH\�PDNH�LQ�WKH�EHG�JUDYHO��-RQHV���������:KHQ�QR�JDSV�DUH�SUHVHQW�GXH�WR�VLOW�
GHSRVLWLRQ��R[\JHQ�OHYHOV��IURP�ZDWHU�IORZLQJ�WKURXJK�WKH�VWRQHV��DUH�UHGXFHG��DQG�ILVK�HJJV�
DUH�NLOOHG��,Q�������WKH�:\H�)RXQGDWLRQ��LQ�DVVRFLDWLRQ�ZLWK�D�QXPEHU�RI�RWKHU�RUJDQLVDWLRQV��
VHW�XS�WKH�:\H�+DELWDW�,PSURYHPHQW�3URMHFW��:+,3��WR�UHFWLI\�WKLV�SUREOHP��6HOHFWLYH�
FRSSLFLQJ�DQG�IHQFLQJ�ZDV�FDUULHG�RXW�DORQJ�VWUHWFKHV�RI�WKH�5LYHU�(GZ��D����NP�WULEXWDU\�RI�
WKH�:\H�QHDU�%XLOWK�:HOOV��PLG�:DOHV���

)HQFLQJ�ZDV�LQWHQGHG�WR�SUHYHQW�OLYHVWRFN�IURP�HURGLQJ�WKH�EDQNV��$W�VSHFLILF�SRLQWV�DORQJ�
WKH�ULYHU��OLYHVWRFN�ZHUH�DOORZHG�FRQWUROOHG�DFFHVV�WR�WKH�ZDWHU�WR�GULQN��$OWKRXJK�IHQFLQJ�RI�
EDQNV�LV�WKRXJKW�WR�EHQHILW�ILVK��FUD\ILVK�DQG�RWKHU�LQYHUWHEUDWHV��DOVR�UHO\�RQ�FOHDU�ULYHUEHGV�
�(QYLURQPHQW�$JHQF\���������&RSSLFLQJ��SDUWLFXODUO\�RI�DOGHU��$OQXV�JOXWLQRVD���PD\�UHGXFH�
WKH�RYHUDOO�ELRGLYHUVLW\�RI�WKH�KDELWDW��)RU�H[DPSOH��D�GHWULPHQWDO�LPSDFW�PD\�EH�IHOW�E\�ELUGV�
DQG�RWKHU�RUJDQLVPV�WKDW�UHO\�RQ�EDQN�VLGH�WUHHV�IRU�VKHOWHU��IRRG�RU�VKDGH�DQG�SDUWLFXODUO\�
FUD\ILVK�WKDW��DV�RPQLYRUHV��ZLOO�FRQVXPH�WUHH�OHDYHV��3DUN\Q�HW�DO����������)XUWKHU�UHVHDUFK�
ZLOO�EH�UHTXLUHG�WR�LQYHVWLJDWH�ZKHWKHU�WKH�SURMHFW�KDV�EHHQ�VXFFHVVIXO�RYHUDOO��

,Q�RUGHU�WR�PHDVXUH�WKH�DPRXQW�RI�VLOW�HQWHULQJ�DQG�PRYLQJ�DORQJ�WKH�ULYHU��WKH�DXWKRUV�
LQVWDOOHG�D�VHULHV�RI�VLOW�WUDSV�DORQJ�WKH�5LYHU�(GZ�DV�GHVFULEHG�E\�1DGHQ�HW�DO����������
&DSWXUHG�VLOW�ZDV�PHDVXUHG�LQ�6HSWHPEHU�DQG�1RYHPEHU�������DQG�ZLOO�EH�IXUWKHU�PRQLWRUHG�
HYHU\�WZR�PRQWKV�WKURXJKRXW�������

6KHHS�GLS�SROOXWLRQ�LV�DQRWKHU�SRVVLEOH�FDXVH�RI�WKH�GUDPDWLF�GHFOLQH�RI�$��SDOOLSHV�LQ�UXUDO�
:DOHV��,Q�WKH�SDVW��DIWHU�VKHHS�KDG�EHHQ�GLSSHG��WKH\�ZHUH�RIWHQ�UHOHDVHG�LQWR�ILHOGV�DGMDFHQW�
RU�QHDU�WR�ZDWHUZD\V�WR�GULS�GU\��7KH�LQVHFWLFLGH�FRXOG�WKHQ�HQWHU�WKH�JURXQG�RU�SDVV�GLUHFWO\�
LQWR�WKH�ZDWHUFRXUVH��7KH�IUHTXHQW�KHDY\�UDLQ�WKDW�RFFXUV�LQ�WKH�XSODQGV�ZRXOG�ZDVK�H[FHVV�
LQVHFWLFLGH�RII�WKH�DQLPDOV�DQG�IURP�WKH�JURXQG��HYHQWXDOO\�HQGLQJ�XS�LQ�WKH�ULYHUV�
�(QYLURQPHQW�$JHQF\�����������

7UHDWPHQWV�ZHUH�VRPHWLPHV�FDUULHG�RXW�VR�FORVH�WR�ZDWHUZD\V�WKDW�ZKHQ�OHDNDJHV�RFFXUUHG��
SROOXWLRQ�RI�WKHVH�ZDWHUZD\V�ZDV�LQHYLWDEOH��,Q�������WKH�(QYLURQPHQW�$JHQF\�LQWURGXFHG�
*URXQGZDWHU�5HJXODWLRQV�LQ�RUGHU�WR�HQVXUH�WKDW�GLSSLQJ�WUHDWPHQWV�ZHUH�FDUULHG�RXW�DW�VDIH�
GLVWDQFHV�IURP�DQ\�ZDWHUFRXUVHV�DQG�WKDW�IUHVKO\�GLSSHG�VKHHS�ZHUH�QRW�DOORZHG�WR�URDP�
IUHHO\�EXW�ZHUH�UHVWULFWHG�WR�D�VDIH�DUHD��7KH�UHJXODWLRQV�DOVR�DOORZHG�IRU�WKH�VDIH�GLVSRVDO�RI�
XQXVHG�GLS��7KH\�KRSHG�WKDW�WKLV�ZRXOG�KHOS�WR�HOLPLQDWH�DQ\�IXUWKHU�SROOXWLRQ�LQFLGHQWV�
�(QYLURQPHQW�$JHQF\����������

,Q�UHFHQW�WLPHV��RUJDQRSKRVSKDWH��23��VKHHS�GLSV�ZHUH�ZLGHO\�XVHG��2YHU�D�QXPEHU�RI�\HDUV��
FRQFHUQ�UDLVHG�DERXW�WKH�KDUPIXO�V\PSWRPV�GLVSOD\HG�E\�IDUPHUV�IURP�FRQWLQXHG��ORQJ�WHUP�
KDQGOLQJ�RI�23V�OHG�WR�D��WHPSRUDU\�EDQ�LQ�ODWH�������$QRWKHU�JURXS�RI�LQVHFWLFLGHV��V\QWKHWLF�
S\UHWKURLGV��63V��ZHUH�LQWURGXFHG�IRU�VKHHS�GLSSLQJ�LQ�WKH�HDUO\�����V��63�XVDJH�LQFUHDVHG�
GUDPDWLFDOO\�DIWHU�23V�ZHUH�EDQQHG�LQ�������$OWKRXJK�63V�DSSHDU�WR�EH�PXFK�OHVV�KDUPIXO�WR�
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KXPDQV�WKDQ�23V��WKH\�DUH��XQIRUWXQDWHO\������WLPHV�PRUH�WR[LF�WR�PDQ\�LQYHUWHEUDWH�VSHFLHV��
LQFOXGLQJ�$��SDOOLSHV��&ROH\���������2QH�WHDVSRRQ�RI�63�FDQ�GHVWUR\�WKH�FUD\ILVK�SRSXODWLRQ�
RI�D�VPDOO�ODNH��'��-HUU\��SHUV��FRP����������63V�EUHDN�GRZQ�TXLFNO\��ZKLFK�PDNHV�FKHPLFDO�
GHWHFWLRQ�GLIILFXOW�ZKHQ�QRW�PHDVXUHG�LPPHGLDWHO\�DIWHU�DQ�LQFLGHQW��,I�D�SHULRG�RI�PRUH�WKDQ�
D�IHZ�GD\V�KDV�HODSVHG�VLQFH�DQ�LQFLGHQW��ELRORJLFDO�LQGLFDWRUV�PXVW�EH�XVHG�WR�WU\�WR�LGHQWLI\�
WKH�FDXVH�DQG�VHYHULW\�RI�WKH�SROOXWLRQ��$��SDOOLSHV�LV�YHU\�VHQVLWLYH�DQG�LV�WKHUHIRUH�D�JRRG�
LQGLFDWRU�RI�SROOXWLRQ��8QIRUWXQDWHO\�WKH\�WDNH�D�QXPEHU�RI�\HDUV�WR�JURZ�DQG�PDWXUH�DQG�VR�
DUH�SDUWLFXODUO\�YXOQHUDEOH�ZLWKLQ�WKH�ILUVW�IHZ�\HDUV�RI�OLIH��)RVWHU���������7KLV�PDNHV�WKHLU�
UHFRYHU\�D�VORZ��XQFHUWDLQ�SURFHVV���

:LWK�WKLV�LQIRUPDWLRQ�LQ�PLQG��LQ�6XPPHU�������ZH�FRQGXFWHG�D�GHWDLOHG�VHDUFK�RI�WKH�5LYHU�
(GZ�DQG�LWV�ILQH�WULEXWDULHV��7KHVH�UHVXOWV�WRJHWKHU�ZLWK�WKRVH�RI�SDVW�VXUYH\V�ZHUH�FROODWHG�WR�
ORRN�IRU�DQ\�WUHQGV�LQ�WKH�$��SDOOLSHV�SRSXODWLRQ�VL]H��3RVVLEOH�UHDVRQV�IRU�VXFK�WUHQGV�DUH�
GLVFXVVHG��

0(7+2'6�

7KH�PDLQ�SDUW�RI�WKLV�VWXG\�IRFXVHV�RQ�WKH�(GZ�FDWFKPHQW��D�WULEXWDU\�RI�WKH�:\H�LQ�PLG�
:DOHV��7KH�5LYHU�(GZ�MRLQV�WKH�5LYHU�:\H�DW�WKH�JULG�UHIHUHQFH�62����������

&UD\ILVK�VXUYH\�

$XVWURSRWDPRELXV�SDOOLSHV�LV�SURWHFWHG�XQGHU�6FKHGXOH���RI�WKH�:LOGOLIH�DQG�&RXQWU\VLGH�$FW�
������$OO�LQGLYLGXDOV�ZRUNLQJ�RQ�WKLV�VXUYH\�ZHUH�WKHUHIRUH�OLFHQVHG�E\�WKH�&RXQWU\VLGH�
&RXQFLO�IRU�:DOHV�DQG�DFFHVV�SHUPLVVLRQ�ZDV�DOZD\V�VRXJKW��

&UD\ILVK�VHDUFKHV�ZHUH�FDUULHG�RXW�E\�VWRQH�WXUQLQJ�ZLWK�NLFN�VDPSOLQJ��VWDQGDUG�SURFHGXUH��
IROORZLQJ�PHWKRGRORJ\�XVHG�E\�)RVWHU��������DQG�6ODWHU�	�+RXVH����������,Q�HDFK�VWUHDP��
VHDUFKHV�ZHUH�FDUULHG�RXW�LQ�D�GRZQVWUHDP�GLUHFWLRQ��,I�D�KDQG�RU�ILQJHUV�FRXOG�ILW�XQGHUQHDWK�
WKH�HGJH�RI�D�VWRQH�LW�ZDV�FRQVLGHUHG�VXLWDEOH�IRU�FUD\ILVK�SUHVHQFH��DQG�D�VHDUFK�ZDV�
FRQGXFWHG��$�NLFN�VDPSOLQJ�QHW�ZDV�SODFHG�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�VWRQH��ZKLFK�ZDV�
OLIWHG�WR�DOORZ�DQ\�FUD\ILVK�XQGHUQHDWK�WR�HVFDSH�DQG�VZLP�LQWR�WKH�QHW��,I�QRQH�HPHUJHG��NLFN�
VDPSOLQJ�ZDV�FDUULHG�RXW��)RU�DQ\�FUD\ILVK�FDXJKW��WKH�IROORZLQJ�GDWD�ZHUH�UHFRUGHG��GDWH�RI�
FDSWXUH��ORFDWLRQ��VH[��FDUDSDFH�OHQJWK��ZHLJKW��QXPEHU�RI�PLVVLQJ�DSSHQGDJHV�DQG�GLVHDVH�
VWDWXV��H�J��SODJXH�RU�SRUFHODLQ�GLVHDVH�

6WRQH�WXUQLQJ�DW�HDFK�VLWH�ZDV�FDUULHG�RXW�IRU�RQH�PDQ�KRXU��7KLV�HQDEOHG�WKH�FDOFXODWLRQ�RI�
&38(��FDWFK�SHU�XQLW�HIIRUW���ZKLFK�HTXDOV�WKH�QXPEHU�RI�FUD\ILVK�FDXJKW�SHU�PDQ�KRXU��7KH�
HQWLUH�OHQJWK�RI�WKH�(GZ�DQG�LWV�ILQH�WULEXWDU\�VWUHDPV�ZHUH�VHDUFKHG�LQ�WKLV�ZD\��

6LOW�GHSRVLWLRQ�H[SHULPHQW�

6HYHQ�VDPSOLQJ�VWDWLRQV�ZHUH�HVWDEOLVKHG�DORQJ�WKH�OHQJWK�RI�WKH�5LYHU�(GZ��(DFK�VWDWLRQ�
FRPSULVHG�RI�IRXU�VLOW�WUDSV�DQG�HLWKHU�D�FDWWOH�GULQNLQJ�DUHD��D�VKHHS�FURVVLQJ�RU�D�WULEXWDU\�
VWUHDP�HQWU\�SRLQW��$W�HDFK�VWDWLRQ��WZR�VLOW�WUDSV�ZHUH�SRVLWLRQHG�XSVWUHDP�DQG�WZR�
GRZQVWUHDP�RI�WKH�IHDWXUH��GLQNLQJ�DUHD�HWF���2I�HDFK�SDLU��RQH�WUDS�D�IORZHUSRW�WUDS�DQG�RQH�
ZDV�D�EDVNHW�WUDS��
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6LOW�VDPSOHV�ZHUH�FROOHFWHG��VHDOHG�DQG�ODEHOOHG�LQ�WKH�ILHOG��2QFH�LQ�WKH�ODERUDWRU\��EDJV�ZHUH�
WUDQVIHUUHG�WR���OLWUH�ZLGH�QHFN�SODVWLF�VDPSOH�ERWWOHV��6LOW�ZDV�ILOWHUHG�DQG�VRUWHG�XVLQJ�
VWDFNHG�VLHYHV��2YHQ�GULHG�VDPSOH�ZHLJKWV�ZHUH�PHDVXUHG�DQG�UHFRUGHG��

5(68/76�

&UD\ILVK�VXUYH\�

$�VHDUFK�IRU�$��SDOOLSHV�WKURXJKRXW�WKH�(GZ�FDWFKPHQW�FDUULHG�RXW�LQ�6XPPHU������UHYHDOHG�
���LQGLYLGXDOV��ZLWK�D�KLJKHVW�&38(�RI�����7KLV�FRPSDUHV�ZLWK�RQO\�VHYHQ�LQGLYLGXDOV��WZR�RI�
ZKLFK�ZHUH�GHDG��DQG�D�PD[LPXP�&38(�RI���LQ�������6ODWHU�	�+RXVH��������EXW�ZDV�VWLOO�
PXFK�ORZHU�WKDQ�D�&38(�RI������IRXQG�GXULQJ�D�FUD\ILVK�VXUYH\�RQ�WKH�5LYHU�(GZ�LQ������
�)RVWHU���������

)LJXUH����7KH�IORZHUSRW�WUDS�ZKLFK�FDSWXUHV�ULYHUEHG�VXUIDFH�VLOW�

)LJXUH����7KH�EDVNHW�WUDS�ZKLFK�FDSWXUHV�LQWUD�EHG�SOXV�VXUIDFH�VLOW��

:LUH�PHVK�EDJ�FRQWDLQLQJ
SHEEOHV��VLPXODWLQJ�WKH�ULYHUEHG�
VXUIDFH�

3RO\WKHQH�EDJ�IRU�VLOW�
FROOHFWLRQ��

,QQHU� IORZHUSRW IRU� UHPRYDO�
ZLWK�VDPSOH��

2XWHU�IORZHUSRW� VHW�LQWR�ULYHUEHG�

5,9(5%('

���FP

5,9(5%('

&RUG�WR�SXOO�EDJ�XS�GXULQJ�
VDPSOH�H[WUDFWLRQ�

:LUH�PHVK�F\OLQGHU�
FRQWDLQLQJ�SHEEOHV�

%DJ� WR� EH� SXOOHG� XS� DURXQG�
F\OLQGHU� RQ� H[WUDFWLRQ� RI�
VDPSOH�� SRVLWLRQHG� DW� EDVH� RI�
WUDS�GXULQJ�VLOWDWLRQ�

���FP
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,Q�6HSWHPEHU�������PRUH�VLOW�ZDV�FROOHFWHG�LQ�WUDSV�SRVLWLRQHG�GRZQVWUHDP�WKDQ�XSVWUHDP�RI�
OLYHVWRFN�DFFHVV�SRLQWV��$EHUHGZ�DQG�/ODQEDGDQ�\�JDUUHJ���+RZHYHU��DW�&UHJLQD��PRUH�
VXUIDFH�VLOW�ZDV�FROOHFWHG�XSVWUHDP�WKDQ�GRZQVWUHDP�RI�WKH�WULEXWDU\�HQWU\�SRLQW��7DEOH������

,Q�1RYHPEHU��VRPH�VLOW�WUDSV�ZHUH�ORVW�GXH�WR�IORRGLQJ�UHVXOWLQJ�LQ�D�ORVV�RI�GDWD��7KH�XVH�RI�D�
PHWDO�GHWHFWRU�WR�ORFDWH�WKH�PLVVLQJ�WUDSV�SURYHG�XQVXFFHVVIXO��$�IXOO�VHW�RI�UHVXOWV�ZDV�
FROOHFWHG�RQO\�IURP�/ODQEDGDQ�\�JDUUHJ��WKH�VLWH�RI�WKH�VKHHS�FURVVLQJ��+HUH��PXFK�PRUH�
VXUIDFH�DQG�LQWUD��EHG�VLOW�ZDV�IRXQG�LQ�1RYHPEHU�WKDQ�LQ�6HSWHPEHU��)LJ��������
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)LJXUH����0D[LPXP�&38(��FDWFK�SHU�PDQ�KRXU��RI�$��SDOOLSHV�RQ�WKH�5LYHU�(GZ�GXULQJ�
VXUYH\V�RI������������DQG������

6LOW�GHSRVLWLRQ�H[SHULPHQW�

�� 6(37(0%(5� 129(0%(5�
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7DEOH����'U\�ZHLJKW�DQG�UDWH�RI�GHSRVLWLRQ�RI�VLOW�FROOHFWHG�IURP�WUDQVHFWV�XS�DQG�GRZQ�
VWUHDP�RI�ULSDULDQ�IHDWXUHV�LQ�6HSWHPEHU�DQG�1RYHPEHU��ZKHUH�VLWH�$� �$EHUHGZ��FDWWOH�
GULQNLQJ�DUHD���VLWH�%� �/ODQEDGDQ�\�JDUUHJ��VKHHS�FURVVLQJ���VLWH�&� �&UHJLQD��WULEXWDU\�
VWUHDP���8� �XSVWUHDP�DQG�'� �GRZQVWUHDP��

,QFLGHQWDO�ILQGLQJ�

$QRWKHU�LPSRUWDQW�REVHUYDWLRQ�ZDV�PDGH�ZKLOH�FROOHFWLQJ�WKH�ILUVW�VHW�RI�VLOW�VDPSOHV�LQ�
6HSWHPEHU�������$�FUD\ILVK�ZDV�GLVFRYHUHG�XQGHU�ULYHUEHG�VWRQHV�VLWXDWHG�FORVH�WR�RQH�RI�WKH�
EDVNHW�WUDSV��7KH�VWRQHV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�HDFK�WUDS�ZHUH�UHODWLYHO\�IUHH�RI�VLOW�LQ�
FRPSDULVRQ�ZLWK�WKH�UHVW�RI�WKH�ULYHU�GXH�WR�WKH�GLVWXUEDQFH�FDXVHG�ZKHQ�LQLWLDOO\�LQVWDOOLQJ�WKH�
WUDSV��7KLV�GLVFRYHU\�ZDV�VLJQLILFDQW�DV�LW�LQGLFDWHG�WKDW�ZKHUH�WKHUH�ZHUH�JDSV�XQGHU�DQG�
EHWZHHQ�VWRQHV��L�H��ZKHUH�OLWWOH�VLOW�ZDV�DEVHQW��FUD\ILVK�ZHUH�OLNHO\�WR�EH�IRXQG��
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)LJXUH����&RPSDULVRQ�RI�GU\�ZHLJKWV�RI�VXUIDFH�DQG�VXUIDFH�SOXV�LQWUD�EHG�VLOW�FROOHFWHG�LQ�
1RYHPEHU�DQG�6HSWHPEHU�DW�/ODQEDGDQ�±�\�JDUUHJ��VKHHS�FURVVLQJ��

',6&866,21�

&UD\ILVK�VXUYH\�

,Q�������FUD\ILVK�ZHUH�DEXQGDQW�LQ�WKH�5LYHU�(GZ��)RVWHU���������$W�DURXQG�WKH�VDPH�WLPH��
RUJDQRSKRVSKDWHV��23V��ZHUH�WKH�PDLQ�LQVHFWLFLGHV�EHLQJ�XVHG�DV�D�VKHHS�GLS��(QYLURQPHQW�
$JHQF\���������23V�DUH�OHVV�WR[LF�WR�IUHVKZDWHU�LQYHUWHEUDWHV�VXFK�DV�$��SDOOLSHV�WKDQ�RWKHU�
VKHHS�GLS�LQVHFWLFLGHV�DQG�WKH�(GZ¶V�FUD\ILVK�SRSXODWLRQ�VXUYLYHG�WKLV�VLWXDWLRQ�HYHQ�ZKHQ�
PLQRU�SROOXWLRQ�LQFLGHQWV�GLG�RFFXU��7KH�GUDPDWLF�IDOO�LQ�$��SDOOLSHV�QXPEHUV�ZLWKLQ�WKH�
IROORZLQJ����\HDUV�LQGLFDWHG�E\�WKH�GLVFRYHU\�RI�MXVW�VHYHQ�LQGLYLGXDOV�LQ������GHVSLWH�DQ�
H[WHQVLYH�VXUYH\��6ODWHU�	�+RXVH���������PD\�EH�DWWULEXWHG��LQ�SDUW��WR�FKDQJHV�LQ�WKH�W\SHV�RI�
VKHHS�GLS�EHLQJ�XVHG��7KH�23�EDQ�LQ�������DQG�D�VXEVHTXHQW�LQFUHDVH�LQ�V\QWKHWLF�S\UHWKURLG�
�63��XVH��(QYLURQPHQW�$JHQF\��������PD\�KDYH�KDG�D�GHYDVWDWLQJ�LPSDFW�RQ�$��SDOOLSHV
SRSXODWLRQV�GXH�WR�WKHLU�PXFK�KLJKHU�WR[LFLW\�WR�LQYHUWHEUDWHV��+RZHYHU��DV�63V�EUHDN�GRZQ�
UHODWLYHO\�TXLFNO\��&ROH\��������LW�LV�DOPRVW�LPSRVVLEOH�WR�FRQILUP�WKDW�WKH\�ZHUH�UHVSRQVLEOH�
IRU�WKH�REVHUYHG�GUDPDWLF�GHFOLQH�LQ�$��SDOOLSHV�QXPEHUV��7KH�(QYLURQPHQW�$JHQF\¶V�
*URXQGZDWHU�5HJXODWLRQV�LQWURGXFHG�ODWH�LQ�������FRQWUROOHG�KRZ�XQXVHG�VKHHS�GLS�ZDV�
GLVSRVHG�RI�DQG�UHVWULFWHG�WKH�PRYHPHQW�RI�IUHVKO\�WUHDWHG�VKHHS�GLS��7KLV�ZRXOG�XQGRXEWHGO\�
KDYH�UHGXFHG�RU�HYHQ�SUHYHQWHG�DQ\�IXUWKHU�63�SROOXWLRQ�LQFLGHQWV��(QYLURQPHQW�$JHQF\��
�������7KUHH�\HDUV�ODWHU��LQ�6XPPHU�������WKH�$��SDOOLSHV�SRSXODWLRQ�RI�WKH�(GZ�DSSHDUHG�WR�
KDYH�SDUWLDOO\�UHFRYHUHG�SRVVLEO\�LQGLFDWLQJ�WKH�EHJLQQLQJV�RI�D�VORZ�UHFRYHU\�IRU�$��SDOOLSHV
LQ�WKH�(GZ��6ODWHU�	�+RZHOOV���������+RZHYHU��WKH�SRSXODWLRQ�KDV�QRW�\HW�UHFRYHUHG�
VXIILFLHQWO\�WR�EH�FODVVHG�DV�VDIH�RU�VWDEOH��
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6LOW�GHSRVLWLRQ�H[SHULPHQW

([FHVV�VLOW�GHSRVLWLRQ��DQRWKHU�IDFWRU�WKRXJKW�WR�KDYH�KDG�D�GHWULPHQWDO�LPSDFW�RQ�QDWLYH�
FUD\ILVK�SRSXODWLRQV��LV�WKRXJKW�WR�KDYH�EHHQ�UHGXFHG�LQ�WKH�(GZ�E\�IHQFLQJ��6ODWHU�	�+RXVH��
�������7KH�SRWHQWLDO�GHJUHH�RI�LPSURYHPHQW�WR�WKH�FUD\ILVK�KDELWDW�KDV�EHHQ�H[SHULPHQWDOO\�
WHVWHG�E\�DVVHVVLQJ�WKH�GLIIHUHQFH�LQ�VLOW�GHSRVLWLRQ�DERYH�DQG�EHORZ�OLYHVWRFN�HQWU\�SRLQWV��

6HSWHPEHU¶V�UHVXOWV�VKRZ�WKDW�ZKHUH�OLYHVWRFN�HQWHUHG�WKH�ULYHU��PRUH�VLOW�ZDV�FROOHFWHG�LQ�WKH�
GRZQ�WKDQ�XSVWUHDP�WUDSV��LQGLFDWLQJ�WKDW�WKH�VKHHS�DQG�FDWWOH�LQFUHDVHG�OHYHOV�RI�VLOW�
GHSRVLWHG�ZLWKLQ�DQG�RQ�WKH�VXUIDFH�RI�WKH�ULYHUEHG��7KLV�ZDV�H[SHFWHG�DV�LW�ZDV�REVHUYHG�
ZKLOH�VDPSOHV�ZHUH�EHLQJ�FROOHFWHG�WKDW�FDWWOH�UHJXODUO\�HQWHUHG�WKH�ULYHU�DW�WKH�GULQNLQJ�VLWH��
7KH�EDQN�ZDV�SRDFKHG�DQG�ODUJH�TXDQWLWLHV�RI�VLOW��IDHFHV�DQG�XULQH�EHJDQ�WR�IORZ�GRZQVWUHDP�
DV�VRRQ�DV�WKH�FDWWOH�HQWHUHG�WKH�ULYHU��$�VLPLODU�VLWXDWLRQ�ZDV�REVHUYHG�DW�WKH�VKHHS�FURVVLQJ��
7KHUHIRUH��DOWKRXJK�IHQFLQJ�ZDV�FRQWUROOLQJ�EDQN�GDPDJH��GRZQVWUHDP�IORZ�IURP�UHPDLQLQJ�
HQWU\�SRLQWV�PHDQW�WKDW�VLOW�GHSRVLWLRQ�ZDV�VWLOO�KLJK��

,Q�6HSWHPEHU��OHVV�VXUIDFH�VLOW�ZDV�IRXQG�LQ�WKH�WUDS�GRZQ�VWUHDP�WKDQ�XSVWUHDP�DW�&UHJLQD��
ZKHUH�D�WULEXWDU\�VWUHDP�HQWHUV�WKH�(GZ��,W�LV�VHHPV�OLNHO\�WKDW�WKH�H[WUD�IORZ�FUHDWHG�E\�WKH�
VWUHDP�ZDV�ZDVKLQJ�DZD\�VRPH�RI�WKH�VXUIDFH�VLOW�IURP�WKH�ULYHUEHG�LQFOXGLQJ�WKH�DUHD�ZKHUH�
WKH�WUDS�ZDV�ORFDWHG��RU�WKDW�WKH�WULEXWDU\�FDUULHG�D�ORZHU�VLOW�ORDG�DQG�VR�³GLOXWHG´�WKH�VLOW�ORDG�
RI�WKH�PDLQ�ULYHU��7ULEXWDU\�HQWU\�SRLQWV�PD\�WKHUHIRUH�EH�OLNHO\�FUD\ILVK�KDELWDW��DQG�PLJKW�
PHULW�PRUH�LQWHQVLYH�VXUYH\LQJ�

0RUH�VLOW�IRXQG�LQ�VLOW�WUDSV�LQ�1RYHPEHU�WKDQ�6HSWHPEHU�SUREDEO\�UHVXOWHG�IURP�KHDYLHU�
UDLQIDOO�LQ�ZLQWHU�PRQWKV��DV�FRPSDUHG�WR�6HSWHPEHU�ZKHQ�GU\�ZHDWKHU�FDXVHG�WKH�ZDWHU�
OHYHOV�RI�WKH�ULYHUV�WR�GURS�ULJKW�GRZQ��

6HDVRQDO�DQG�JHRJUDSKLFDO�YDULDELOLW\�LQ�VLOW�GHSRVLWLRQ�LV�OLNHO\�WR�KDYH�D�PDUNHG�LQIOXHQFH�RQ�
FUD\ILVK�GLVWULEXWLRQ��)XUWKHU�FUD\ILVK�VXUYH\V�LQ�FRQMXQFWLRQ�ZLWK�KDELWDW�DVVHVVPHQW��
SDUWLFXODUO\�LQFOXGLQJ�VLOW�PRQLWRULQJ�VKRXOG�HQDEOH�D�FOHDUHU�XQGHUVWDQGLQJ�RI�FUD\ILVK�
GLVWULEXWLRQ�DQG�FDXVHV�RI�SRSXODWLRQ�FKDQJH��

$&.12:/('*(0(176�

,�ZRXOG�OLNH�WR�WKDQN�/L]�&KDGZLFN�IRU�KHU�KHOS�DQG�DGYLFH��7KDQN�\RX�DOVR�WR�5LFKDUG�)DFH\��
+HOHQ�6ODWHU��&ODLUH�6ODWHU��7LP�+DUULVRQ��5DFKHO�6PLWK�DQG�(PPD�-RFH�IRU�EUDYLQJ�WKH�
IUHH]LQJ�PLG�:DOHV�WHPSHUDWXUHV�LQ�DOO�ZHDWKHUV��<RX¶UH�DOO�VWDUV��

5()(5(1&(6�

&ROH\��$��5����������7KH�VWDWXV�RI�WKH�QDWLYH�IUHVKZDWHU��$XVWURSRWDPRELXV�SDOOLSHV��LQ�WKH�
FDWFKPHQWV�RI�WKH�5LYHUV�:\H�DQG�8VN�LQ�:DOHV��(QYLURQPHQW�$JHQF\��:DOHV��XQSXEOLVKHG�
UHSRUW������SS��

(QYLURQPHQW�$JHQF\���������)UHVKZDWHU�&UD\ILVK�LQ�%ULWDLQ�DQG�,UHODQG��(QYLURQPHQW�
$JHQF\��:DOHV�����SS��

(QYLURQPHQW�$JHQF\���������:HOVK�VKHHS�GLS�PRQLWRULQJ�SURJUDPPH�������±�������
(QYLURQPHQW�$JHQF\��:DOHV�����SS��
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)RVWHU��-����������&RQVHUYDWLRQ�DQG�HFRORJ\�RI�WKH�FUD\ILVK�$XVWURSRWDPRELXV�SDOOLSHV�
�/HUHERXOOHW��LQ�:DOHV�DQG�WKH�0DUFKHV�LQ�UHODWLRQ�WR�KDELWDW��ZDWHU�TXDOLW\�DQG�WKH�WKUHDW�
RI�FUD\ILVK�SODJXH��)LQDO�5HSRUW�WR�WKH�:RUOGZLGH�)XQG�IRU�1DWXUH��&RQWUDFW�1R������������
SS��

+ROGLFK��'��0����������7KH�VWDWXV�RI�WKH�IUHVKZDWHU�FUD\ILVK�$XVWURSRWDPRELXV�SDOOLSHV�LQ�
:DOHV��&RXQWU\VLGH�&RXQFLO�IRU�:DOHV�FRQWUDFW�VFLHQFH�UHSRUW��1R��)&�����������SS������

+ROGLFK��'��	�5RJHUV��'����������+DELWDW�UHTXLUHPHQWV�RI�WKH�ZKLWH�FODZHG�FUD\ILVK��
$XVWURSRWDPRELXV�SDOOLSHV��,Q��&UD\ILVK�&RQIHUHQFH�/HHGV��HGV�'��5RJHUV�	�-��%ULFNODQG���
SS����������(QYLURQPHQW�$JHQF\��/HHGV��

-HUU\��'��SHUV��FRP����������&6,52�/LYHVWRFN�/DERUDWRULHV��$UPLGDOH��1HZ�6RXWK�:DOHV��
$XVWUDOLD��

-RQHV��-��:����������7KH�6DOPRQ��:LOOPHU�%URV�DQG�+DQHP�/WG���/RQGRQ������SS��
1DGHQ��3���6PLWK��%���-DUYLH��+���/OHZHOO\Q��1���0DWWKLHVVHQ��3���'DZVRQ��+���6FDUOHWW��3��	�

+RUQE\��'����������/LIH�LQ�8.�5LYHUV��0HWKRGV�IRU�WKH�DVVHVVPHQW�DQG�PRQLWRULQJ�RI�
VLOWDWLRQ�LQ�6$&�ULYHUV��'UDIW�5HSRUW��3DUW����6XPPDU\�RI�DYDLODEOH�WHFKQLTXHV��&(+�
:DOOLQJIRUG��:LQGHUPHUH�DQG�'RUVHW�����SS��

3DUN\Q��6��0���5DEHQL��&��)��	�&ROOLHU��.��-����������(IIHFWV�RI�FUD\ILVK��3DUDQHSKURSV�
SODQLIURQV��3DUDVWDFLGDH��RQ�LQ�VWUHDP�SURFHVVHV�DQG�EHQWKLF�IDXQDV��D�GHQVLW\�
PDQLSXODWLRQ�H[SHULPHQW��1HZ�=HDODQG�-RXUQDO�RI�0DULQH�DQG�)UHVKZDWHU�5HVHDUFK������
���������

5RJHUV��:�'��	�+ROGLFK��'��0����������6XUYH\�RI�ZKLWH�FODZHG�FUD\ILVK�GLVWULEXWLRQ�LQ�WKH�
WULEXWDULHV�RI�WKH�ULYHUV�8VN�DQG�:\H��&RXQWU\VLGH�&RXQFLO�IRU�:DOHV�&RQWUDFW�6FLHQFH�
5HSRUW�1R����������SS��

6ODWHU��)��0��	�+RXVH��(��9����������7KH�FXUUHQW�VWDWXV�RI�WKH�ZKLWH�FODZHG�FUD\ILVK
$XVWURSRWDPRELXV�SDOOLSHV�LQ�WKH�$IRQ�(GZ�DQG�WKH�LPSDFW�RI�UHFHQW�ODQG�XVH�FKDQJHV�RQ�
SRSXODWLRQV��&RXQWU\VLGH�&RXQFLO�IRU�:DOHV��&RQWUDFW�5HSRUW�1R����������SS��

6ODWHU��)��0��	�+RZHOOV��0����������7KH�FDXVHV�RI�GHFOLQH�RI�WKH�ZKLWH�FODZHG�FUD\ILVK��
$XVWURSRWDPRELXV�SDOOLSHV��RQ�WKH�$IRQ�(GZ��SUHOLPLQDU\�UHSRUW�LQWR�WKH�HIIHFWV�RI�
VHGLPHQWDWLRQ��&RXQWU\VLGH�&RXQFLO�IRU�:DOHV��&RQWUDFW�5HSRUW�1R����������SS���


