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7KHUH� KDV� EHHQ� D� QXPEHU� RI� HDUWKTXDNH� HYHQWV� WKDW� DIIHFWHG� PLQLQJ� RSHUDWLRQV� DQG� RWKHU� VLPLODU�
VWUXFWXUHV��7KLV�DUWLFOH�GLVFXVVHV�WKH�REVHUYDWLRQV�DQG�H[SHULHQFH�LQ�WKH�DIWHUPDWK�RI�VXFK�HYHQWV� 

6XUIDFH�9HUVXV�8QGHUJURXQG�'DPDJH��7KHUH�DUH�D�QXPEHU�RI�SXEOLVKHG�UHSRUWV�ZKLFK�KDYH�FRQFOXGHG�
WKDW� WKHUH� LV� D� GLVWLQFW� GLIIHUHQFH� EHWZHHQ� WKH� GDPDJH� H[SHULHQFHG� RQ� WKH� VXUIDFH� FRPSDUHG� WR�
XQGHUJURXQG� IURP� (DUWKTXDNHV�� (4� GDPDJH� WR� VXUIDFH� VWUXFWXUHV� LV� FRQVLVWHQWO\� UHSRUWHG� WR� EH�
VLJQLILFDQWO\�JUHDWHU�WKDQ�WKDW�WR�XQGHUJURXQG�RSHQLQJV��VHH�)LJXUH�����,Q�IDFW��WKHUH�DUH�QXPHURXV�VHYHUH�
HYHQWV� ZKHUH� XQGHUJURXQG� RSHQLQJ� RU� ZRUNLQJV� �8*2�� GDPDJH� ZDV� QRQ-H[LVWHQW�� 7KLV� SKHQRPHQRQ�
RFFXUV�EHFDXVH�VROLG�URFN�LV�D�JRRG�HQHUJ\�WUDQVPLWWHU�DQG��DV�VXFK��ZDYHV�SDVV�WKURXJK�LW�ZLWKRXW�ORVLQJ�
YHORFLW\��,I�VSHHG�LV�ORVW��VXFK�DV�WKURXJK�WKH�XQFRQVROLGDWHG�RYHUEXUGHQ��WKH�NLQHWLF�HQHUJ\�LV�PDLQWDLQHG�
E\� DQ� LQFUHDVH� LQ� DPSOLWXGH� ZKLFK� LQ� WXUQ� FDXVHV� LQFUHDVHG� VKDNLQJ� ZKLFK� GHSHQGV� RQ� WKH� VKDNLQJ�
IUHTXHQF\�RI�WKH�(4� 

2QH�VDOLHQW�H[DPSOH�RI�WKLV�ZDV�WKH�$ODVNDQ�(DUWKTXDNH�RI�������7KH�HYHQW�ZDV�DQ�����PDJQLWXGH�TXDNH�
ZKLFK� FDXVHG� UHJLRQ-ZLGH� GHYDVWDWLRQ�� \HW� QR� VLJQLILFDQW� GDPDJH� ZDV� UHSRUWHG� WR� DQ\� XQGHUJURXQG�
IDFLOLWLHV��VXFK�DV�PLQHV�DQG�WXQQHOV��$OVR��LW�KDV�EHHQ�UHSRUWHG�E\�YDULRXV�PLQLQJ�SHUVRQQHO��WKDW�VHLVPLF�
VKDNLQJ�LV�QRW�HYHQ�IHOW�XQGHUJURXQG��HYHQ�ZKHQ�LW�ZDV�GLVWLQFWO\�SHUFHSWLEOH�RQ�WKH�JURXQG�VXUIDFH�DW�WKH�
PLQH�VLWH��2QH�VHQLRU�06+$�RIILFLDO�VWDWHG�³LQ�JHQHUDO�PLQHV�DQG�WXQQHOV�DUH�DFWXDOO\�SUHWW\�VDIH�SODFHV�WR�
EH�LQ�DQ�HDUWKTXDNH�FRPSDUHG�WR�D�VWUXFWXUH�RQ�WKH�VXUIDFH´« 

6XVFHSWLELOLW\� WR� 'DPDJH�� %DVHG� RQ� WKH�
HDUWKTXDNH�DQG�GDPDJH�REVHUYDWLRQV�PDGH��WKH�
PDLQ�IDFWRUV�ZKLFK�GHWHUPLQHG�WKH�VXVFHSWLELOLW\�
RI� WKH� 8*2� WR� (4� GDPDJH� DUH� GHSWK� RI� WKH�
RSHQLQJ�RU�PLQH�FRPSOH[��WKH�GLVWDQFH�IURP�WKH�
HSLFHQWUDO� DUHD�� DQG� WKH� PDJQLWXGH� RI� WKH�
HDUWKTXDNH� 

7KH� UHSRUWHG� GDPDJH� OHYHOV� LQ� 8*2� JHQHUDOO\�
GHFUHDVH� ZLWK� LQFUHDVLQJ� GHSWK�� ,Q� D� ³ZRUOG-
ZLGH´�VWXG\��6KDUPD�DQG�-XGG��������IRXQG�WKDW�
IRU�D�GHSWK�RI�������WR�OHVV�WKDQ�������IW��� WKHUH�
ZHUH���FDVHV�RI�VOLJKW�GDPDJH�DQG���PRGHUDWH�
GDPDJH�� EXW� VWDWH� WKDW� WKHUH� PXVW� EH� OLWHUDOO\�
KXQGUHGV�RI�RWKHU� LQVWDQFHV�ZKHUH�QR�GDPDJH�RFFXUUHG��EXW� WKHVH�REVHUYDWLRQV�ZHUH�QRW�GRFXPHQWHG��
+RZHYHU��0L\DED\DVKL��HW�DO���������LQ�D�VWXG\�RI�WKH�UHVSRQVH�RI�VKDOORZ�SDVV-WKURXJK�WXQQHOV�LQ�-DSDQ�
WR���VLJQLILFDQW�(4�HYHQWV�LQFOXGHG�VHULRXV�GDPDJH�WR�WKH�WXQQHO�SRUWDOV� 

:KHUH�GDPDJH�ZDV�QRWHG��WKH�XQGHUJURXQG�VWUXFWXUH�ZDV�ZLWKLQ�WKH�LPPHGLDWH�HSLFHQWUDO�DUHD��5DQH\��
������&DUSHQWHU�DQG�&KXQJ��������DQG�'RZGLQJ�DQG�5R]HQ�������6RXWK�$IULFDQ�0LQH��� ,Q� WKLV�DUHD�RI�
W\SLFDOO\� D� VWURQJ� TXDNH�� XQGHUJURXQG�ZRUNLQJV�PD\� H[SHULHQFH� GDPDJH� GXH� WR� VKDNLQJ�� 7KH� VKDNLQJ�
GDPDJH�PD\�LQFOXGH�GLVORGJLQJ�RI�WLPEHU�VXSSRUWV��FROODSVH�RI�URRI�DQG�ZDOOV��DQG�JURXQGZDWHU�LQIORZV��
KRZHYHU�� RXWVLGH� WKH� LPPHGLDWH� HSLFHQWUDO� DUHD� WKHUH� FDQ� EH� XS� WR� PRGHUDWH� GDPDJH� IURP� VKDNLQJ�
LQFOXGLQJ�VRPH�URFN�VSDOOLQJ��DQG�IDOOLQJ�RI�ORRVH�URFN�� 

7\SHV�RI�(4�'DPDJH��:KHQ�TXDNH�GDPDJH� LV�SUHVHQW�� LW�FDQ�EH�VXPPDUL]HG� LQWR�VHYHUDO�FDWHJRULHV��
7KHVH� FDWHJRULHV�ZKLFK� DUH�PRUH� W\SLFDOO\� REVHUYHG� LQ� XQGHUJURXQG� RSHQLQJV� DQG�ZRUNLQJV� DUH� JLYHQ�
LPPHGLDWHO\� EHORZ� �'RZGLQJ� DQG� 5R]HQ�� ������ 6KDUPD� DQG� -XGG�� ������ ;LDRTLQJ� HW� DO��� ����� DQG�
0L\DKD\VKL�HW�DO�������� 

· 6KDNLQJ�GDPDJH�� ,Q�FRPSHWHQW�EHGURFN��GDPDJH�ZRXOG� LQFOXGH�URFN�IDOOV�DQG�FUDFNLQJ� LQ�FRQFUHWH�
OLQHUV�DW�KLJK�(4�PDJQLWXGHV��+RZHYHU��ZLWK�VHYHUH�VKDNLQJ�LQ�SRRU�RU�VRIW�JURXQG��RU�IUDFWXUHG�URFN�
FRQGLWLRQV��WKH�8*2�LV�SURQH�WR�URRI�ZDOO�FROODSVH�DQG�VHYHUH�OLQHU�GDPDJH� 
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$%287� 0($�� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF�� IRFXVHV� RQ� HQJLQHHULQJ� UHVHDUFK�� SUDFWLFH� DQG� H[SHUW�
HYDOXDWLRQV�DQG�LV�OLFHQVHG�LQ����VWDWHV�LQ�WKH�8�6��2XU�SURMHFWV�SULPDULO\�KDYH�DQ�HPSKDVLV�RQ�*HRWHFKQLFDO�
(QJLQHHULQJ�� KRZHYHU�� ZH� DOVR� KDYH� VLJQLILFDQW� H[SHULHQFH� LQ� SURMHFWV� LQYROYLQJ� WUDQVSRUWDWLRQ�� VXEVLGHQFH�
HQJLQHHULQJ��ODERUDWRU\�WHVWLQJ��WUDLQLQJ��DQG�JHRSK\VLFDO�H[SORUDWLRQ��*HQQDUR�*��0DULQR��3K�'���3�(���'�*(�
LV� SUHVLGHQW� DQG� SULQFLSDO� HQJLQHHU� RI� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF��� DQG� KDV� EHHQ� D� OLFHQVHG�
SURIHVVLRQDO�HQJLQHHU�VLQFH�������7R�REWDLQ�DGGLWLRQDO�LQIRUPDWLRQ�RQ�0($��RQH�FDQ�DOVR�YLVLW�RXU�ZHEVLWH�DW�
ZZZ�PHDFRUSRUDWLRQ�FRP� 

)25�025(� ,1)250$7,21��7KHUH�LV�D�VLJQLILFDQW�DPRXQW�RI�DGGLWLRQDO� LQIRUPDWLRQ�WKDW�LV�DYDLODEOH�RQ�WKH�
DERYH�VXEMHFW��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�MEA�DW�WKH�DGGUHVV�OLVWHG�EHORZ� 
$OO�PDWHULDO�LQ�WKLV�(QJLQHHULQJ�83'$7(��������0DULQR�(QJLQHHULQJ�$VVRFLDWHV��,QF��$OO�5LJKWV�5HVHUYHG� 

 
 

2WKHU�0($�3XEOLFDWLRQV�WKDW�PD\�EH�RI�,QWHUHVW� 

83'$7(������(VWDEOLVKLQJ�0LQH�6XEVLGHQFH�5LVN 

83'$7(�����5HVSRQVH�RI�+RXVH�)RXQGDWLRQV�'XULQJ�WKH�/RPD�3ULHWD�(DUWKTXDNH 

· )DXOW�GLVSODFHPHQW��8QGHUJURXQG�RSHQLQJV�ZKLFK�
DUH�VXEMHFW�WR�GLVSODFHPHQW�RI�DQ�LQWHUVHFWLQJ�IDXOW�FDQ�
UHVXOW� LQ� VHYHUH�� EXW� PRUH� ORFDOL]HG� GDPDJH� DQG� PD\�
LQFOXGH�FROODSVH�RI�WKH�RSHQLQJ�XQGHU�FHUWDLQ�FRQGLWLRQV� 

· *URXQGZDWHU� ,QIORZV�� 8QGHUJURXQG� VWUXFWXUH�
VXEMHFWHG� WR� PRUH� VHYHUH� (4� PRYHPHQW� KDYH�� LQ�
VRPH� FDVHV�� EHHQ� UHSRUWHG� WR� EH� SURQH� WR� LQFUHDVHG�
JURXQGZDWHU� IORZV� LQWR� WKH� RSHQLQJ�� EXW� RFFDVLRQDOO\�
KDYH� UHVXOWHG� LQ� UHGXFHG� IORZV�� ,QFUHDVHG� IORZ�
DSSHDUV� WR� EH�PDLQO\� UHODWHG� WR� IDXOWHG� ]RQHV� ZKHUH�
GLODWLRQ� �DQG� WKXV� DQ� LQFUHDVH� RI� WKH� WUDQVPLVVLYLW\��
RFFXUV�FRQFXUUHQWO\�ZLWK�WKH�VOLS�GLVSODFHPHQW�� 

6KDIW� 'DPDJH�� %DVHG� RQ� UHYLHZ� RI� WKH� DYDLODEOH�
SXEOLFDWLRQV� IURP� WKLV� LQYHVWLJDWLRQ�� WKHUH� KDV� EHHQ�
OLWWOH� IRFXV� RI� WKH� UHVSRQVH� RI� YHUWLFDO� VKDIWV� WR�
HDUWKTXDNHV�� 3UDWW� HW� DO��� ����� QRWHG� WKDW� WKH� FDVH�
GDWD�LQGLFDWHG�YHUWLFDO�VWUXFWXUHV��H�J��ZDOOV�DQG�VKDIWV��
DUH�QRW�DV�VXVFHSWLEOH�WR�GDPDJH�DV�VXUIDFH�VWUXFWXUH��
<XFKHQJ�� ������ SURYLGHG� WKH� FRPSUHKHQVLYH�
LQYHVWLJDWLRQ� RI� WKH� UHVSRQVH� RI� YHUWLFDO� PLQH� VKDIWV��
DOEHLW� IRU�RQH�HYHQW��7KLV� VWXG\�ZDV� UHODWHG� WR���FRDO�
PLQHV� LQ� WKH� .DLOXDXQ� PLQH� DUHD� GXULQJ� WKH� ���0�

7DQJVKDQ�TXDNH�LQ�������<XFKHQJ�VXPPDUL]HG�WKH�GDPDJH�UHSRUWHG�IRU���YHUWLFDO�VKDIWV�ZKLFK�ZHUH�����
WR� ������ IW�� LQ� GHSWK�� DQG� ��� WR� ��� IW�� LQ� GLDPHWHU��'HSHQGLQJ� XSRQ� WKH� VKDIW�� WKHUH�ZDV� QR� VLJQLILFDQW�
GDPDJH�UHDFKLQJ�D�GHSWK�RI�����IW�� �ZLWK� WKH�QR�GDPDJH�FDVH�QRWHG�DV���NP�IURP�WKH�HSLFHQWHU���7KH�
GDPDJH�ZDV�W\SLFDOO\�GHVFULEHG�LQ�WHUPV�RI�FUDFNLQJ�DQG�VSDOOLQJ��,Q�VRPH�FDVHV��DQ�LQFUHDVH�LQ�JURXQG�
ZDWHU�LQIORZ�ZDV�UHSRUWHG��$OVR��GDPDJH�FDQ�EH�VLJQLILFDQW�LQ�WKH�VXPS�SLW�EHORZ�WKH�VKDIW�� 

,W�ZRXOG�EH�H[SHFWHG� WKDW�VXSHUVWUXFWXUHV� LQVWDOOHG�RQ� WKH� WRS�RI� WKH�VKDIW� �H�J��KRLVWV��RU�RWKHU�VXUIDFH�
IDFLOLWLHV�ZRXOG�EH�PXFK�PRUH�VXVFHSWLEOH�WR�(4�GDPDJH��6HH�)LJXUH��� 

6XEVLGHQFH�3RWHQWLDO��*LYHQ�WKH�QDWXUH�DQG�IUHTXHQF\�RI�GDPDJH�UHSRUWHG�LQ�8*2��VDJ�VXEVLGHQFH�LV�
QRW�H[SHFWHG��RU�KDV�EHHQ�UHSRUWHG�IURP�DQ�(4�HYHQW��:KHUH�WKH�ZRUNLQJV�DUH�VKDOORZ�DQG�SURQH�WR�URRI�
FROODSVH� (4� VKDNLQJ� PD\� H[DFHUEDWH� WKH� URRI� FDYLQJ� SURFHVV� DQG� UHVXOW� LQ� VXUIDFH� VXEVLGHQFH�
VHWWOHPHQW�� $OVR�� LW� KDV� EHHQ� RXU� REVHUYDWLRQ� WKDW� (4� VKDNLQJ� FDQ� UHVXOW� LQ� DGGLWLRQDO� VXEVLGHQFH�
VHWWOHPHQW�IURP�FRQVROLGDWLRQ�RI�ORRVHQHG�VRLO�IURP�DQ�H[LVWLQJ�VXEVLGHQFH�� 

 

5()(5(1&(6 

&DUSHQWHU��'�:���	�&KXQJ��'�+����������(IIHFWV�RI�HDUWKTXDNHV�RQ�XQGHUJURXQG�IDFLOLWLHV�/LWHUDWXUH�
UHYLHZ�DQG�GLVFXVVLRQ��185(*�&5--�������8QLWHG�6WDWHV 

'RZGLQJ�� &�+�� DQG� 5R]HQ�� $��� ������'DPDJH� WR� URFN� WXQQHOV� IURP�HDUWKTXDNH�VKDNLQJ��-��*H�
RWHFK��(QJ��'LY��$P��6RF��6LY��(QJ��������������-���� 

0L\DEDVKL��+�� DQG�7RVDND��7��� ,VRJDL��$�� ������%DVLF�VWXGLHV�RQ�HDUWKTXDNH�GDPDJH�WR�VKDOORZ�
PRXQWDLQ� WXQQHOV��:RUOG� 7XQQHO� &RQJUHVV� �����–� 8QGHUJURXQG� )DFLOLWLHV� IRU� %HWWHU� (QYLURQPHQW�
DQG�6DIHW\�–�,QGLD�����-����SS� 

3RZHU�� HW�� DO�� ������2EVHUYDWLRQV�RI�+\EULG�6HLVPLF�(YHQWV�DW�6RXIULHUH�+LOOV�9ROFDQR��0RQWVHUUDW��
-XO\������WR�6HSWHPEHU�������*HRSK\VLFDO�5HVHDUFK�/HWWHUV��9RO������,VVXH���������-�����SS� 

 

5DQH\�� 5�*��� ������ 5HSRUWHG� (IIHFWV� RI� 6HOHFWHG� (DUWKTXDNHV� LQ� WKH� ZHVWHUQ� 1RUWK� $PHULFDQ�
,QWHUPRQWDQH�5HJLRQ������-������RQ�8QGHUJURXQG�:RUNLQJV�DQG�/RFDO�DQG�5HJLRQDO�+\GURORJ\��$�
6XPPDU\��3UHSDUHG�IRU�WKH�'LYLVLRQ�RI�:DVWH�0DQDJHPHQW��:DVKLQJWRQ��'�&��2FWREHU������ 

6KDUPD��6��DQG�-XGG��:�5���������8QGHUJURXQG�RSHQLQJ�GDPDJH�IURP�HDUWKTXDNHV��(QJ��*HRO����������-���� 

;LDRTLQJ��)��� ������'DPDJH�(YDOXDWLRQ�RI�7XQQHOV�LQ�(DUWKTXDNHV��7KH���WK�:RUOG�&RQIHUHQFH�RQ�
(DUWKTXDNH�(QJLQHHULQJ�2FWREHU���-����������%HLMLQJ��&KLQD� 

<XFKHQJ��=���������7KH�*UHDW�7DQJVKDQ�(DUWKTXDNH�RI�������,QGXVWULDO�6WUXFWXUHV�DQG�(TXLSPHQW��
(DUWKTXDNH�'DPDJH�WR�6KDIWV�DQG�5RDGZD\V�LQ�.DLOXDQ��&KDSWHU����3�����-�����+XL[LDQ��/LX�DQG�
+RXVQHU��*HRUJH�:��DQG�/LOL��;LH�DQG�'X[LQ��+H���������7KH�*UHDW�7DQJVKDQ�(DUWKTXDNH�RI�������
&DOLIRUQLD�,QVWLWXWH�RI�7HFKQRORJ\���XQSXEOLVKHG��KWWS���UHVROYHU�FDOWHFK�HGX�&DOHWHFK((5/�((5/���������͘ 
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