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7KH RIILFLDO QHZVOHWWHU RI WKH ,QWHUQDWLRQDO $VVRFLDWLRQ RI $VWDFRORJ\
9RO��� 1R�� 'HFHPEHU ����

��+DUULV�55��&ROH\�6��&ROOLQV�6��0F&DEH�5��
������ $PPRQLD� XSWDNH� DQG� LWV� HIIHFWV� RQ�
LRQRUHJXODWLRQ� LQ� WKH� IUHVKZDWHU� FUD\ILVK�
3DFLIDVWDFXV� OHQLXVFXOXV� �'DQD��� -RXUQDO� RI�
&RPSDUDWLYH� 3K\VLRORJ\� �� %�� %LRFKHPLFDO��
6\VWHPLF�� 	�(QYLURQPHQWDO� 3K\VLRORJ\�� ���
��������������
��-LUDYDQLFKSDLVDO� 3�� %DQJ\HHNKXQ� (�� 6R�
GHUKDOO� .�� 6RGHUKDOO�� ������ ,�� ([SHULPHQWDO�
LQIHFWLRQ� RI� ZKLWH� VSRW� V\QGURPH� YLUXV� LQ�
IUHVKZDWHU�FUD\ILVK�3DFLIDVWDFXV�OHQLXVFXOXV����
'LVHDVHV� RI� $TXDWLF� 2UJDQLVPV�� ����������
�����
���.HOOLH�� 6��� *UHHU�� -�� DQG� � &RRSHU�� 5�/��
������� $OWHUDWLRQV� LQ� KDELWXDWLRQ� RI� WKH� WDLO�
IOLS�UHVSRQVH�LQ�HSLJHDQ�DQG�WURJORELWLF�FUD\�
ILVK�� -RXUQDO� RI� ([SHULPHQWDO� =RRORJ\�
�������������
���.DZDL��7��DQG�1DNDWD��.��������$Q�RYHU�
YLHZ� RI� HFRORJ\� RI� WKH� -DSDQHVH� FUD\ILVK�
&DPEDURLGHV� MDSRQLFXV� �'H� +DDQ�� �������
-RXUQDO�RI�1DWXUDO�+LVWRU\�RI�$RPRUL���������
���.DZDL��7��DQG�1DNDWD��.��������2Q�D�FRO�
OHFWLRQ� PHWKRG� XVLQJ�PLVR� �VR\EHDQ� SDVWH��
DQG�EXUURZ�XWLOLVDWLRQ�RI�WKH�-DSDQHVH�FUD\�
ILVK� &DPEDURLGHV� MDSRQLFXV� �'H� +DDQ��
�������-RXUQDO�RI�1DWXUDO�+LVWRU\�RI�$RPRUL��
���������
���.DZDL��7���������&KLQHVH�FKDUDFWHU�LGHR�
JUDSK� DQG� XWLOL]DWLRQ� RI� WKH� -DSDQHVH� FUD\�
ILVK� &DPEDURLGHV� MDSRQLFXV� �'H� +DDQ��
������GXULQJ�WKH�0HLML�HUD��-RXUQDO�RI�1DWXUDO�
+LVWRU\�RI�$RPRUL�����������
���.DZDL��7��DQG�1DNDWD��.��������2YHUYLHZ�
RI� FRQVHUYDWLRQ� RI� WKH� -DSDQHVH� FUD\ILVK�
&DPEDURLGHV� MDSRQLFXV� �'H� +DDQ�� �������
%XOOHWLQ�RI�2ELKLUR�&HQWHQLDO�0XVHXP��������
����
���1DNDWD�� .��� +DPDQR�� 7��� .DZDL�� 7��� +L�
UDWD�� 0��� 7KH� 2WRIXNH� 5LYHU� *URXQGZRUN�
*URXS�� 7DNDNXUD�� <��� .DJDPL�� +�� DQG�
7VXWVXPL�� .�� ������ 'LVWULEXWLRQV� RI� FUD\ILVK�
LQ� WKH� 7RNDFKL� UHJLRQ� RI� +RNNDLGR�� -DSDQ��
ZLWK� QRWHV� RQ� WHPSRUDO� FKDQJHV� LQ� GHQVLW\��
%XOOHWLQ�RI�2ELKLUR�&HQWHQLDO�0XVHXP��������
����
���.R��+�6��DQG�.DZDL��7��������3RVWHPEU\�
RQLF� GHYHORSPHQW� RI� WKH� .RUHVQ� FUD\ILVK��
&DPEDURLGHV� VLPLOLV� �'HFDSRGD�� &DPEDUL�
GDH�� UHDUHG� LQ� WKH� ODERUDWRU\�� .RUHDQ� -��
6\VW��=RRO���������������
���/L��+��DQG�&RRSHU��5�/���������6SDWLDO�ID�
PLOLDULW\� LQ� WKH�EOLQG�FDYH�FUD\ILVK��2UFRQHF�

WHV� DXVWUDOLV� SDFNDUGL�� &UXVWDFHDQD� ����
���������
���0XHOOHU�� .�:�� �������� )LUVW� UHFRUG� RI� WKH�
UHG� VZDPS� FUD\ILVK�� 3URFDPEDUXV� FODUNLL�
�*LUDUG�� ������ �'HFDSRGD�� &DPEDULGDH���
IURP�:DVKLQJWRQ�6WDWH��8�6�$��&UXVWDFHDQD��
������������������
���3RXORV� %7�� 3DQWRMD� &5�� %UDGOH\�'XQORS�
'�� $JXLODU� -�� /LJKWQHU� '9�� ������ 'HYHORS�
PHQW�DQG�DSSOLFDWLRQ�RI�PRQRFORQDO�DQWLERG�
LHV�IRU�WKH�GHWHFWLRQ�RI�ZKLWH�VSRW�V\QGURPH�
YLUXV� RI� SHQDHLG� VKULPS�� � 'LVHDVHV� RI�
$TXDWLF�2UJDQLVPV���������������
���6DQGHPDQ�'��0HOORQ�')��������2OIDFWRU\�
&HQWHUV� LQ� WKH� EUDLQ� RI� IUHVKZDWHU� FUD\ILVK��
&UXVWDFHDQ�1HUYRXV�6\WHP��3*������������
���6FKDSNHU��+���%UHLWKDXSW��7����6KXUDQRYD��
=��� %XUPLVWURY�� <�� DQG� &RRSHU�� 5�/�� �������
+HDUW� UDWH� DQG� YHQWLODWRU\� FRUUHODWLYH�PHDV�
XUHV� LQ�FUD\ILVK�GXULQJ�HQYLURQPHQWDO�GLVWXU�
EDQFHV� 	� VRFLDO� LQWHUDFWLRQV�� &RPSDUDWLYH�
%LRFKHPLVWU\�DQG�3K\VLRORJ\�$��������������
���6FKXO]�5��6PLHWDQD�3��������2FFXUUHQFH�
RI� QDWLYH� DQG� LQWURGXFHG� FUD\ILVK� LQ� QRUWK�
HDVWHUQ�*HUPDQ\�DQG�QRUWKZHVWHUQ�3RODQG�����
%XOOHWLQ� )UDQFDLV� GH� OD� 3HFKH� HW� GH� OD� 3LV�
FLFXOWXUH����������������
���6WXFNL� 73�� 5RPHU� -�� ������:LOO�$VWDFXV�
OHSWRGDFW\OXV�GLVSODFH�$VWDFXV�DVWDFXV�DQG�
$XVWURSRWDPRELXV� WRUUHQWLXP� LQ� /DNH� $JHUL��
6ZLW]HUODQG"�� �$TXDWLF�6FLHQFHV������������
������
���6WUDZQ�� -�5��� 1HFNDPH\HU�� :�6��� � DQG�
&RRSHU��5�/�� �������7KH�HIIHFWV�RI���+7�RQ�
VHQVRU\� QHXURQV��&16�FRPPDQG�� DQG�QHX�
URPXVFXODU�MXQFWLRQV�RI�WKH�FUD\ILVK�DEGRPL�
QDO�VXSHUILFLDO� IOH[RU��&RPSDUDWLYH�%LRFKHP�
LVWU\�DQG�3K\VLRORJ\�%��������������
���7KH�&UXVWDFHDQ� 1HUYRXV� 6\VWHP�� � .RQ�
UDG�:LHVH��(G���6SULQJHU�9HUODJ��+HLGHOEHUJ�
���:KHDWO\�0*�� +XEEDUG�0*�� &RUEHWW� $0��
������ 3K\VLRORJLFDO� FKDUDFWHUL]DWLRQ� RI� WKH�
1D��&D��� H[FKDQJHU� �1&;�� LQ� KHSDWRSDQ�
FUHDWLF�DQG�DQWHQQDO�JODQG�EDVRODWHUDO�PHP�
EUDQH� YHVLFOHV� LVRODWHG� IURP� WKH� IUHVKZDWHU�
FUD\ILVK� 3URFDPEDUXV� FODUNLL�� &RPSDUDWLYH�
%LRFKHPLVWU\�	�3K\VLRORJ\��3DUW�$��0ROHFX�
ODU�	�,QWHJUDWLYH�3K\VLRORJ\������������������
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6LGH�YLHZ�RI�D�PDOH�3DUDYLUHLD�KROGLFKL���� ������������� �������6RXUFH��%U|NHODQG�HW�DO�������

7KHUH�LV�PRUH�WR�OLIH�WKDQ�FUD\ILVK��
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3DSHUV�RI�LQWHUHVW�WR�DVWDFRORJLVWV�
��$QJHOHU� '*�� 6DQFKH]�&DUULOOR� 6�� *DUFLD�
*��$OYDUH]�&REHODV�0��������7KH�LQIOXHQFH�
RI�3URFDPEDUXV�FODUNLL��&DPEDULGDH��'HFD�
SRGD��RQ�ZDWHU�TXDOLW\�DQG�VHGLPHQW�FKDU�
DFWHULVWLFV� LQ�D�6SDQLVK�IORRGSODLQ�ZHWODQG��
+\GURELRORJLD������������������
��&HODGD�-'��&DUUDO� -0��6DH]�5R\XHOD�0��
0XQR]�&��3HUH]�-5��������(IIHFWV�RI�GLIIHU�
HQW� WKHUPDO� WUHDWPHQWV�RQ� WKH�PDWHUQDO� LQ�
FXEDWLRQ� HIILFLHQF\� RI� WKH� DVWDFLG� FUD\ILVK�
$XVWURSRWDPRELXV� SDOOLSHV� �/HUHERXOOHW��
������ XQGHU� FRQWUROOHG� FRQGLWLRQV��&UXVWD�
FHDQD�����3DUW��������������
��&RRSHU��5�/���6RXWKDUG��5�&���+H��3���DQG�
:KLWHKHDUW�� 6�:�� ������� ,QIOXHQFH� RI� QHX�
URPRGXODWRUV� DQG� YHVLFOH� GRFNLQJ� UHODWHG�
SURWHLQV� RQ� TXDQWDO� UHOHDVH�� � ,Q�� $7KH�
&UXVWDFHDQ� 1HUYRXV� 6\VWHP#�� � .RQUDG�
:LHVH� �(G��� 6SULQJHU�9HUODJ�� +HLGHOEHUJ��
*HUPDQ\��3S���������

��&RRSHU��5�/���/L��+���/RQJ��/�<���&ROH��-���
DQG�+RSSHU��+�/����������$QDWRPLFDO�FRP�
SDULVRQV� RI� QHXUDO� V\VWHPV� LQ� VLJKWHG�
HSLJHDQ�	�WURJORELWLF�FUD\ILVK�VSHFLHV�-RXU�
QDO�RI�&UXVWDFHDQ�%LRORJ\�������������
��'MRNDM��6���&RRSHU��5�/��DQG��5DWKPD\HU��
:���������(IIHFWV�RI�RFWRSDPLQH��VHURWRQLQ��
DQG�FRFNWDLOV�RI�WKH�WZR�PRGXODWRUV�RQ�V\Q�
DSWLF� WUDQVPLVVLRQ� DW� FUXVWDFHDQ� QHXUR�
PXVFXODU� MXQFWLRQV�� � -RXUQDO� RI� &RPSDUD�
WLYH�3K\VLRORJ\�$������������������
��)HXHUYHUJHU��$���0HQ]LQJHU��0���$WZRRG��
+�/��� DQG� &RRSHU�� 5�/�� �������� $VVHVVLQJ�
WKH� GLPHQVLRQV� RI� V\QDSWLF� YHVLFOHV� LQ�
QHUYH�WHUPLQDOV�RI�FUD\ILVK��-RXUQDO�RI�1HX�
URVFLHQFH�0HWKRGV��������������
��*ULIILV�� %��� 0RIIHWW�� 6�� DQG� &RRSHU�� 5�/��
������� 0XVFOH� SKHQRW\SH� UHPDLQV� XQDO�
WHUHG� DIWHU� OLPE� DXWRWRP\� DQG� XQORDGLQJ��
-RXUQDO� RI� ([SHULPHQWDO� =RRORJ\� �������
����

������
�

7KH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� RI� $VWDFRORJ\�
�,$$��� IRXQGHG� LQ� +LQWHUWDO�� $XVWULD� LQ� ������ LV�
GHGLFDWHG� WR� WKH� VWXG\�� FRQVHUYDWLRQ�� DQG� ZLVH�
XWLOLVDWLRQ�RI� IUHVKZDWHU�FUD\ILVK�� �$Q\� LQGLYLGXDO�
RU� ILUP� LQWHUHVWHG� LQ� IXUWKHULQJ� WKH� VWXG\� RI�
DVWDFRORJ\�LV�HOLJLEOH�IRU�PHPEHUVKLS���6HUYLFH�WR�
PHPEHUV� LQFOXGH� D� TXDUWHUO\� QHZVOHWWHU��
PHPEHUVKLS� GLUHFWRU\�� EL�DQQXDO� LQWHUQDWLRQDO�
V\PSRVLD� DQG� SXEOLFDWLRQ� RI� WKH� MRXUQDO�
)UHVKZDWHU�&UD\ILVK��
�6HFUHWDULDW�
7KH�,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�$VWDFRORJ\�KDV�D�
SHUPDQHQW� VHFUHWDULDW� PDQDJHG� E\� -D\� +XQHU���
7KH�DGGUHVV� LV�� � ,$$�6HFUHWDULDW��32�%R[��������
8QLYHUVLW\� RI� 6RXWKZHVWHUQ� /RXLVLDQD�� /DID\HWWH��
/RXLVLDQD��������86$��
��

������ 7HO�������� �����������������
������ )D[������� �����������������
������ (�PDLO��� MKXQHU#XVO�HGX�
�:HE�SDJH��
KWWS���ZZZ�XNX�IL�HQJOLVK�RUJDQL]DWLRQV�,$$��
�2IILFHUV��
��*OHQ� :KLVVRQ�� 3UHVLGHQW�� $TXDWLF� 6FLHQFH�
5HVHDUFK� 8QLW�� &XUWLQ� 8QLYHUVLW\� RI� 7HFKQRORJ\��
*32�%R[�8�����3HUWK�������:HVWHUQ�$XVWUDOLD�
������ (�PDLO��� J�ZKLVVRQ#FXUWLQ�HGX�DX�
��.HLWK� &UDQGDOO�� 3UHVLGHQW�HOHFW�� 'HSDUWPHQW� RI�
=RRORJ\�� %ULJKDP� <RXQJ� 8QLYHUVLW\�� 3URYR�� 87�
�����������86$�
������ (�PDLO��� NDF#HPDLO�E\X�HGX�
��)UDQFHVFD� *KHUDUGL�� 6HFUHWDU\�� 'HSDUWPHQW� RI�
$QLPDO� %LRORJ\� DQG� *HQHWLFV�� 8QLYHUVLW\� RI�
)ORUHQFH��YLD�5RPDQD�����������)LUHQ]H��,WDO\�
������ (�PDLO��JKHUDUGL#GEDJ�XQLIL�LW�
��'DYLG� 5RJHUV�� 3DVW� 3UHVLGHQW�� �� 7KH� 0RDW��
&DVWOH�'RQLQJWRQ��'HUE\�'(����3'��8.��
����� (�PDLO���G�URJHUV#OLQHRQH�QHW�
�

6WDWHPHQWV� DQG� RSLQLRQV� H[SUHVVHG� LQ� &UD\ILVK�
1HZV� DUH� QRW� QHFHVVDULO\� WKRVH� RI� WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�$VWDFRORJ\�

3UHVLGHQW¶V�&RUQHU�
,� ZDV� RYHUZKHOPHG� ZLWK� SRVLWLYH� IHHGEDFN�
DERXW� WKH� ODVW� QHZVOHWWHU� JRLQJ� µRQOLQH¶��
2EYLRXVO\�PHPEHUV�FRQVLGHU�WKDW�WKLV�LV�DQ�
LPSRUWDQW� GHYHORSPHQW� IRU� ,$$�� )URP� WKH�
SURGXFWLRQ�VLGH��DQ�RQOLQH�QHZVOHWWHU�VDYHV�
D� ORW� RI� WLPH²7DQLD� DQG� ,� VSHQG� PDQ\��
PDQ\� KRXUV� LQVHUWLQJ� QHZVOHWWHUV� LQWR�
HQYHORSHV�� SULQWLQJ� ODEHOV�� VWLFNLQJ� VWDPSV��
HWF�� $QG� WKDW¶V� DOO� DIWHU� WKH� QHZVOHWWHU� KDV�
EHHQ�SURGXFHG���
�
7KH�QH[W�ORJLFDO�VWHS�LV�WR�DOORZ�PHPEHUV�WR�
FKRRVH� ZKHWKHU� WKH\� UHFHLYH� WKHLU�
QHZVOHWWHU� RQO\� HOHFWURQLFDOO\�� ,QLWLDO�
IHHGEDFN� VXJJHVWV� WKDW� PDQ\� PHPEHUV�
ZRXOG� EH� VXSSRUWLYH� RI� WKLV� LI� WKH� RQOLQH�
YHUVLRQ� FRXOG� EH� SULQWHG� HDVLO\� DQG�
HIIHFWLYHO\��$V�D�UHVXOW� ,�KDYH�XVHG�DQRWKHU�
IRUPDW�IRU�WKLV�LVVXH��7KH�LGHD�LV�WKDW�LW�FDQ�
EH� SULQWHG� GRXEOH�VLGHG� �,� VXJJHVW� SULQWLQJ�
VLQJOH�VLGHG� ILUVW�� WKHQ� SKRWRFRS\LQJ� RQ�
³�ò�� VLGH´� PRGH��� WKHQ� IROGHG� WR� SUHVHQW�
OLNH� WKH�VWDQGDUG�KDUG�FRS\�HGLWLRQ��3OHDVH�
JLYH� PH� PRUH� IHHGEDFN²,¶OO� JHW� WKHUH�
HYHQWXDOO\��
�
6RPH�PHPEHUV�KDYH�VXJJHVWHG�SRVWLQJ�WKH�
QHZVOHWWHU�RQ�WKH�,$$�ZHE�VLWH��,�ZRXOG�RQO\�
VXSSRUW� WKLV� LI� ZH� KDG� µPHPEHU� RQO\¶�
DFFHVV�� ,� ZLOO� DVN�$UL�0DQQRQHQ�DERXW� WKH�
IHDVLELOLW\���
�
$IWHU� ODVW� \HDU¶V� XQIRUVHHQ� VHWEDFNV� ZH�
DSSHDU� WR� EH� EDFN� RQ� WUDFN� WR� KDYH�
)UHVKZDWHU� &UD\ILVK� ��� SXEOLVKHG� EHIRUH�
,$$�����0\�SODQ�LV�DOVR�KDYH�LW�LQ�&'�520�
IRUPDW���
�
3HGUR�-RDTXLQ�*XWLHUUH]�<XUULWD� KDV� VHQW�
WKH� SUHOLPLQDU\� SURJUDPPH� IRU� ,$$� ���
�3DJH� ������ 3HGUR� LQIRUPV� PH� WKDW� WKH�
UHVSRQVH� WR� GDWH� KDV� EHHQ� YHU\�
HQFRXUDJLQJ���
�

*OHQ�:KLVVRQ�,$$�3UHVLGHQW�
��� ���

%LRORJ\�RI�)UHVKZDWHU�&UD\ILVK��'DYLG�0��+ROGLFK��(GLWRU��%ODFNZHOO�6FLHQFH�/WG�������+ROGLFK�KDV�FRPSLOHG�DQRWKHU�µPXVW�KDYH¶�UHIHUHQFH�IRU�DQ\RQH�LQWHUHVWHG�LQ�IUHVK�
ZDWHU�FUD\ILVK��%LRORJ\�RI�)UHVKZDWHU�&UD\ILVK�LV�D�IROORZ�XS�YROXPH�WR�WKH�KLJKO\�
VRXJKW� DIWHU� )UHVKZDWHU� &UD\ILVK�� %LRORJ\�� 0DQDJHPHQW� DQG� ([SORLWDWLRQ� SXE�
OLVKHG�LQ�������(GV�+ROGLFK�DQG�/RZHU\���3DUW�RQH�RI�WKH�ERRN�KDV�VHHQ�WKH�DGGL�
WLRQ�RI�WKUHH�QHZ�FKDSWHUV��WD[RQRP\�DQG�FRQVHUYDWLRQ�RI�QDWLYH�FUD\ILVK�VSHFLHV��
JHQHWLF�YDULDWLRQ��DQG�SK\VLRORJLFDO�DGDSWDWLRQ�WR�HQYLURQPHQW��3DUW�WZR�GHDOV�ZLWK�
FUD\ILVK� RI� FRPPHUFLDO� LPSRUWDQFH�ZLWK� FKDSWHUV� RQ�$VWDFXV�� 3DFLIDVWDFXV�� 3UR�
FDPEDUXV��2UFRQHFWHV��&DPEDUXV�DQG�&KHUD[��)HDWXULQJ����H[SHUWV�IURP�DURXQG�
WKH�ZRUOG��WKH�ERRN�FRYHUV�PRVW�DVSHFWV�RI�WKH�ELRORJ\�RI�FUD\ILVK��SURYLGLQJ�DQ�XS�
WR�GDWH�JURXQGLQJ�LQ�PRUSKRORJ\��HYROXWLRQ�DQG�SK\ORJHQHWLFV��DQDWRP\��UHSURGXF�
WLYH� DQG� OLIH�KLVWRU\� ELRORJ\�� HFRORJ\�� FRQVHUYDWLRQ�� EHKDYLRXU�� JHQHWLFV�� SK\VLRO�
RJ\��GLVHDVHV�DQG�LPPXQRORJ\��,W�LV�DQ�LPSUHVVLYH�DQG�LQYDOXDEOH�FRQWULEXWLRQ�WR�D�
ILHOG� UHFHLYLQJ� HYHU�LQFUHDVLQJ� LQWHUHVW� IURP� DQDWRPLVWV�� SK\VLRORJLVWV�� ELRORJLVWV�
DQG�FRQVHUYDWLRQLVWV��3XW�RQH�RQ�\RXU�VKHOI��
�*OHQ�:KLVVRQ�3UHVLGHQW�,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�$VWDFRORJ\����)HEUXDU\������
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,QWHUQDWLRQDO�FRQJUHVV�IRU�1RUZD\�
,$$�PHPEHU�.HQQHWK�6|GHUKlOO�LV�RUJDQLVLQJ�WZR�V\PSRVLD�IRU�WKH��WK�,QWHUQD�WLRQDO�8QLRQ�RI�%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\��,8%0%��&RQIHUHQFH���
�5(&(3725�/,*$1'�,17(5$&7,216���0ROHFXODU��3K\VLRORJLFDO�DQG�3KDUPDFRORJLFDO�$VSHFWV�*ULHJKDOOHQ��%HUJHQ��1RUZD\������0D\�������
3OHDVH�QRWH�WKDW�WKHUH�DUH�PDQ\�PRUH�V\PSRVLD�LQ�WKLV�,QWHUQDWLRQDO�&RQJUHVV�DQG�SHRSOH�FDQ�
YLVLW�WKH�IROORZLQJ�ZHEVLWH�WR�VHH�WKH�FRPSOHWH�SURJUDP��KWWS���ZZZ�LXEPE�XQLEH�FK��
�
3URJUDP���
6DWXUGD\��WK�0D\�
���������2SHQLQJ�
���������3OHQDU\�OHFWXUH��7RP�%OXQGHOO��&DPEULGJH��(QJODQG���7KH�VWUXFWXUDO�ELRORJ\�DQG��
������������ELRLQIRUPDWLFV�RI�UHFHSWRU�OLJDQG�LQWHUDFWLRQV��
���������3OHQDU\�OHFWXUH��/LQGD�%�%XFN��%RVWRQ��86$��'HFRQVWUXFWLQJ�VPHOO�DQG�WDVWH�
���������*HW�WRJHWKHU�
�
6XQGD\��WK�0D\�
���������3OHQDU\�OHFWXUH��7RQ\�3DZVRQ��7RURQWR��&DQDGD��0RGXODU�SURWHLQ�SURWHLQ�
������������ �LQWHUDFWLRQV�LQ�VLJQDO�WUDQVGXFWLRQ��
�
7XHVGD\��WK�0D\�
0DULQH�PRGHOV�RI�VLJQDO�WUDQVGXFWLRQ�,��
&KDLU��.HQQHWK�6|GHUKlOO��8SSVDOD��6ZHGHQ���
&R�FKDLU��-DQ�2ODIVHQ��7URPV¡��1RUZD\�
���������'DQLHO�&KRXUURW��%HUJHQ���0ROHFXODU�HYROXWLRQ�DW�WKH�LQYHUWHEUDWH�YHUWHEUDWH�WUDQVLWLRQ��
���������.HQQHWK�6|GHUKlOO��8SSVDOD��6ZHGHQ���7KH�SUR32�DQG�FORWWLQJ�V\VWHPV�LQ��
������������FUXVWDFHDQV��
���������6KRUW�WDON�WR�EH�DGYLVHG�
���������&RIIHH�EUHDN�
���������6DGDDNL�,ZDQDJD��.\XVKX��-DSDQ���7KH�LQQDWH�LPPXQLW\�RI�KRUVHVKRH�FUDE��
���������-�UJHQ�6ROO��.LHO��*HUPDQ\���)URP�F\DQREDFWHULD�WR�FKORURSODVWV��(YROXWLRQ�RI�VLJQDO����
������������ WUDQVGXFWLRQ�DQG�WUDQVSRUW�V\VWHPV��
���������6KRUW�WDON�WR�EH�DGYLVHG�
���������/XQFK�
���������������� 0LQLV\PSRVLD���&DYHRODH�LQ�UHFHSWRU�VLJQDOOLQJ�DQG�WUDIILFNLQJ��6WUXFWXUDO��
������������DVSHFWV�RI�WKH�LQWHUDFWLRQV�RI�UHFHSWRUV�ZLWK�WKHLU�OLJDQGV��0DULQH�PRGHOV�RI�LPPXQLW\��
������������&KDLU���� .HQQHWK�6|GHUKlOO��8SSVDOD��6ZHGHQ���
������������&R�FKDLU��-DQ�2ODIVHQ��7URPV¡��1RUZD\��
���������7HL]R�)XMLWD��)XNXVKLPD��-DSDQ���/HFWLQ�SDWKZD\�RI�FRPSOHPHQW�DFWLYDWLRQ��
���������%UXQR�/HPDLWUH��*LI�VXU�<YHWWH��)UDQFH���6LJQDO�FDVFDGHV�LQ�WKH�LPPXQH�V\VWHP��
���������6KRUW�WDON�WR�EH�VHOHFWHG�IURP�DEVWUDFWV�
���������&RIIHH�EUHDN�
���������.XUW�'ULFNDPHU��2[IRUG��(QJODQG���,PPXQRJO\FRELRORJ\���
���������6KRUW�WDON�WR�EH�VHOHFWHG�IURP�DEVWUDFWV��
������������3RVWHU�SUHVHQWDWLRQV�

,$$�(OHFWLRQV�,W� LV� HOHFWLRQ� WLPH� DJDLQ��:H� DUH� SDU�
WLFXODUO\�VHHNLQJ�WKH�VHUYLFHV�RI�D�6HF�
UHWDU\�7UHDVXUHU� FDSDEOH� RI� SURGXFLQJ�
WKH� ,$$�1HZVOHWWHU²ERWK� µRQ� OLQH¶�DQG�
LQ�µSULQWHG¶�IRUPDW��&RQWDFW�*OHQ�:KLV�VRQ� LI� \RX� UHTXLUH� DQ\� PRUH� LQIRUPD�WLRQ�RQ�WKLV�DVSHFW�RI�WKH�SRVLWLRQ��
�
3OHDVH� VHQG� QRPLQDWLRQV� WR� DQ\� ,$$�
RIILFHU�EHIRUH���$SULO������
�
�3URSRVDOV�IRU�,$$����
,$$� 3UHVLGHQW�HOHFW� .HLWK� &UDQGDOO��KDV� LQYLWHG� SUH�SURSRVDOV� IRU� KRVWLQJ�
,$$� ��� RQ� WKH� (XURSHDQ� FRQWLQHQW��
3UH�SURSRVDOV�VKRXOG�LQFOXGH�DQ�LGHQWL�
ILHG�KRVW� ORFDWLRQ�� DVVRFLDWHG� LQGLYLGX�
DOV��DQG�VWDWHPHQW�RI�UHDVRQLQJ�EHKLQG�
WKH� YHQXH�� )URP� WKHVH� SUH�SURSRVDOV��
WKH� 7LPH� DQG� 3ODFH� &RPPLWWHH� ZLOO�
PDNH� D� UHFRPPHQGDWLRQ� WR� WKH� ,$$�
%RDUG� DQG� WKHQ�� DIWHU� D� SUHVHQWDWLRQ�
IURP� WKH�SURSRVHU�� WR� WKH�*HQHUDO�$V�
VHPEO\�DW�,$$�����
�
,$$�KDV�D�SROLF\�RI� URWDWLQJ� WKH�PHHW�
LQJV� DQG� ,$$� ��� LV� VFKHGXOHG� IRU�
(XURSH�� :H� WKHUHIRUH� LQYLWH� SUH�
SURSRVDOV� IURP� RXU� PHPEHUV� LQ�
(XURSH�� 3OHDVH� VHQG� WKHVH� SURSRVDOV�
WR�.HLWK�&UDQGDOO� �NHLWKBFUDQGDOO#E\X�
HGX�� E\� �� 0D\� ������ 7KDQN� \RX� IRU�
\RXU�PHPEHUVKLS�DQG�FRQVLGHUDWLRQ�RI�
KRVWLQJ�RXU�H[FLWLQJ�PHHWLQJV��
�
�1HZV�IURP�6ZHGHQ�
,$$� PHPEHU� 7RPP\� 2GHOVWURP� UH�SRUWV� OLWWOH� FUD\ILVK� DFWLYLW\� LQ� 6ZHGHQ�
DW� WKLV� WLPH�RI� WKH�\HDU��$�JRRG�ZLQWHU�
ZLWK�DERXW���GP�RI�VQRZ�KDV� UHVXOWHG�
LQ� DOO� VPDOO� ODNHV� DQG� VORZ�IORZLQJ�
VWUHDPV�EHLQJ�FRYHUHG�ZLWK�LFH��6R��ZH�
KDYH� WR�ZDLW� IRU�DQRWKHU�JRRG�FUD\ILVK�
VHDVRQ�QH[W�$XJXVW�6HSWHPEHU���

1HZ�FUD\ILVK�OLVWVHUY�7KLV�PHVVDJH� LV� WR� DQQRXQFH� WKH� HV�
WDEOLVKPHQW�RI�D�QHZ�OLVWVHUY�GHGLFDWHG�
WR� IUHVKZDWHU� FUD\ILVKHV� DQG� WLWOHG�
�FUD\ILVK�O��� � 7KH� H�PDLO� DGGUHVV� LV�
�FUD\ILVK�O#LOVWX�HGX!�� � &RPPDQGV�
DQG� LQVWUXFWLRQV� IRU� VXEVFULELQJ� DUH�
DYDLODEOH�IURP�DQ\�RI�WKH�DXWKRUV��
�
7KH� OLVWVHUY�ZDV�WKH� LGHD�RI�'U��.DUHQ�
:LOVRQ� �8QLYHUVLW\� RI� :LVFRQVLQ�� DQG�'U��%LOO�3HUU\��,OOLQRLV�6WDWH�8QLYHUVLW\���DQG�%LOO�KDV�EHHQ�NLQG�HQRXJK�WR�VHW�LW�
XS�DQG�ZLOO�PDQDJH� LW� WKURXJK�KLV�XQL�
YHUVLW\����
�
7KH�OLVWVHUY�LV�QRW�LQWHQGHG�WR�FRPSHWH�
ZLWK�DQ\�RWKHU�H[LVWLQJ�OLVWVHUYV�OLNH�WKH�
,$$¶V�FKDW�URRP�RU�WKH�ZHOO�HVWDEOLVKHG�
FUXVWDFHDQ� OLVWVHUY�� EXW� WR� VXSSOHPHQW�
WKHP��
�
:H�HQYLVLRQ�WKLV�OLVWVHUY�DV�D�IRUXP�IRU�
LQTXLULHV�� GLVFXVVLRQ� DQG� DQQRXQFH�
PHQWV� FRQFHUQLQJ� DQ\WKLQJ� UHODWHG� WR�
FUD\ILVK�� LQFOXGLQJ� ELRORJ\�� HFRORJ\��
FRQVHUYDWLRQ�� WD[RQRP\�� V\VWHPDWLFV��
PDQDJHPHQW�� FXOWXUH�� SROLF\��HWF�� �:H�
KRSH� LW� ZLOO� EH� XVHG� E\� H[SHUWV� DQG�
QRYLFHV� DOLNH� DV� D�PRGH� RI� FRPPXQL�
FDWLRQ��WR�IDFLOLWDWH�QHZ�LGHDV��DQG�DV�D�
JHQHUDO�PHDQV�RI�QHWZRUNLQJ��
�
7KDQNV� LQ� DGYDQFH� IRU� \RXU� FRRSHUD�
WLRQ���(QMR\���
�
.DUHQ�:LOVRQ�
8QLYHUVLW\�RI�:LVFRQVLQ�
NDZLOVRQ#VWXGHQWV�ZLVF�HGX�
�
%LOO�3HUU\�
,OOLQRLV�6WDWH�8QLYHUVLW\�
ZOSHUU\#LOVWX�HGX�
�
%RE�'L6WHIDQR�
0LVVRXUL�'HSDUWPHQW�RI�&RQVHUYDWLRQ�
GLVWHU#PDLO�FRQVHUYDWLRQ�VWDWH�PR�XV��
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,Q� VRFLDO� DQG� HFRQRPLF� WHUPV�� WKH� IDFW�
WKDW� WKH� QHZ� H[SORLWHG� SRSXODWLRQ�� RU�
RQH� ZKLFK� LW� LV� GHVLUHG� WR� H[SORLW�� LV�
FKDUDFWHULVHG�E\�LQGLYLGXDOV�RI�FRPPHU�
FLDOO\�YLDEOH�VL]H��ZLOO�FDXVH�YHU\�LPSRU�
WDQW� HFRQRPLF� UHSHUFXVVLRQV� IRU� ORFDO�
SHRSOH�� JLYLQJ� ULVH� WR� D� YHU\� IDVW� LQ�
FUHDVH�LQ�LWV�ILVKHU\��
�
3HGUR�-��*XWLpUUH]�<XUULWD���
-RVp�0DUtD�0DUWtQH]��
�'HSDUWPHQW�RI�%LRORJ\��8QLYHUVLW\�RI�
4XHUpWDUR��0p[LFR�
�'HSDUWPHQW�RI�(FRORJ\��8QLYHUVLW\�RI��
0DGULG��6SDLQ�
�
5HIHUHQFHV�
*XWLpUUH]�<XUULWD��3��-��	�-��0��0DUWtQH]��
������$QDO\VH�HFRORJLTXH�GH�O¶LPSDFW�DPEL�
DQW�GH�OD�SRSXODWLRQ�GX�HFUHYLVVH�URXJH�
�SURFDPEDUXV�FODUNLL���D�7HQHULIH��ÌOHV�&DQDU�
LHV��(VSDJQH��HW�VHV�IRUPHV�GH�PLQRUL]HU��
/¶$VWDFLFXOWHXU�GH�)UDQFH��LQ�SUHVV���
*XWLpUUH]�<XUULWD��3��-��	�&��0RQWHV��������(O�
FDQJUHMR�DPHULFDQR�HV�XQD�HVSHFLH�FODYH�HQ�
OD�HFRORJtD�GH�OD�PDULVPD�GXOFH�GHO�3DUTXH�
1DFLRQDO�GH�'RxDQD��=RQHV�+XPLGHV�L�
0HGLWpUUDQLHV��5('�+80������������
0DOPTYLVW��%��$��1��1LOVVRQ��0��%DH]��3��'��
$UPLWDJH�	�-��%ODFNEXUQ��������6WUHDP�
PDFURLQYHUWHEUDWH�FRPPXQLWLHV�LQ�WKH�,VODQG�
RI�7HQHULIH��$UFK��+\GURELRO���������������
�����
0DOPTYLVW��%���$��1��1LOVVRQ�	�0��%DH]��
������7HQHULIH¶V�IUHVKZDWHU�LQYHUWHEUDWHV��
VWDWXV�DQG�WKUHDWV��&DQDU\�,VODQGV��6SDLQ���
$TXDWLF�&RQVHUYDWLRQ��0DULQH�DQG�)UHVKZD�
WHU�(FRV\VWHPV����������
�
�/RXLVLDQD�FUDZILVK�VHDVRQ��LPSURYHV�
,$$�JHQHUDO�PDQDJHU�-D\�+XQHU�VHQGV�WKH� IROORZLQJ� XSGDWH� RQ� WKH� ����������
FUDZILVK�VHDVRQ�LQ�/RXLVLDQD��
�
7KH�/RXLVLDQD�����������FUDZILVK�VHD�
VRQ� VKDSHV�XS� WR�EH�PXFK�EHWWHU� WKDQ�
WKH� WZR� SUHYLRXV� VHDVRQV�� 6LJQLILFDQW�
TXDQWLWLHV� RI� FUDZILVK� KDYH� EHHQ� KDU�
YHVWHG�IURP�WKH��������DFUHV�RI�SRQGV��

GRZQ� DW� OHDVW� ���� IURP� SDVW� VHDVRQV�
EHFDXVH�RI�WKH�WZR�SRRU�SUHFHGLQJ�VHD�
VRQV�� (YHU\WKLQJ� VKDSHV� XS� IRU� D�
�QRUPDO�� SRQG�FUDZILVK�VHDVRQ��&RQGL�
WLRQV� IRU� WKH� QDWXUDO� ILVKHULHV� VHHP� ID�
YRUDEOH� �� ZDWHU� ILOOLQJ� QXUVHU\� DUHDV� LQ�
WKH� $WFKDIDOD\D� %DVLQ�� KRZHYHU�� ZDWHU�
PXVW�EH�KLJK�DQG�VXVWDLQHG�LQ�WKH�0LV�
VLVVLSSL� 5LYHU� V\VWHP� IURP� PLG�0DUFK�
WKURXJK� PLG�-XQH� IRU� D� GHFHQW� QDWXUDO�
ILVKHULHV��7KLV�FDQQRW�EH�SUHGLFWHG�ZLWK�
FXUUHQW�WHFKQRORJ\�VR�LW�LV�FXUUHQWO\�DQ\�
RQH¶V�JXHVV�DV�WR�ZKDW�ZLOO�KDSSHQ��
�
$� PDMRU� SUREOHP� FRQWLQXHV� WR� EH� LP�
SRUWHG�SURGXFW�IURP�&KLQD��ERWK�SHHOHG�
WDLO�PHDW�DQG�ZKROH�ERLOHG��IUR]HQ�FUDZ�
ILVK��'HVSLWH�WKH�IDFW�WKDW�WDULIIV�ZHUH�LQ�
VWLWXWHG�IRU��XQIDLU��GXPSLQJ�RI�WDLO�PHDW��
QR� WDULIIV� KDYH� EHHQ� FROOHFWHG� WR� WKLV�
GDWH� DQG� SURGXFW� LV� UHWDLOHG� DW� SULFHV�
EHORZ� SURGXFWLRQ� FRVWV� RI� GRPHVWLF�
SURGXFW��,I�WKHUH�LV�VLJQLILFDQW�SURGXFWLRQ�
RI�FUDZILVK�IURP�WKH�VWDWH
V�QDWXUDO�ILVK�
HULHV�WKLV�VHDVRQ��WKHUH�FRXOG�EH�FKDRV�
LQ� WKH� LQGXVWU\� EHFDXVH� WKHUH� DUH� YHU\�
IHZ� SURFHVVRUV� OHIW� WR� SHHO� H[FHVV�
ZKROH�FUDZILVK�IRU�WDLO�PHDW��
�
�,QIRUPDWLRQ� RQ� 3URFDPEDUXV� FODUNLL�LQ�%UD]LO�3��FODUNLL�KDV�EHHQ�VROG�DV�SHWV�QRW�RQO\�
LQ� 6DR� 3DXOR�� EXW� DOVR� LQ� 5LR� GH� -D�
QHLUR��3UREDEO\� LW� LV�EHLQJ�VROG� LQ�RWKHU�
ODUJHU� FLWLHV� LQ� WKH� VRXWKHDVWHUQ� DQG�
VRXWKHUQ� %UD]LO�� ,� KDYH� QR� LQIRUPDWLRQ�
DERXW� WKLV� VSHFLHV� EHLQJ� XVHG� IRU� IRRG�
RU� ILVK� EDLW�� :H� KDYH� PDWHULDO� IURP� D�
SRQG�ORFDWHG�LQ�D�FLW\�SDUN�ZLWKLQ�WKH�XU�
EDQ�DUHD�RI�6DR�3DXOR�DQG�D�UXPRXU�RI�
LWV�RFFXUUHQFH�LQ�D�VWUHDP�QHDU�WKH�FLW\�
RI�6DR�3DXOR��ZH�DUH�WU\LQJ�WR�JHW�VRPH�
VSHFLPHQV� IURP� WKLV� DUHD� LQ� RUGHU� WR�
FRQILUP�WKDW���
6RXUFH��'U�&pOLR�0DJDOKmHV�
(PDLO��FHOLRPDJ#LQSD�JRY�EU�
�

��� ���

6HOI�PXWLODWLRQ�LQ�FUD\ILVK���3URFDPEDUXV�FODUNLL�
,$$�PHPEHU�5RELQ� &RRSHU� VHQGV� WKH�IROORZLQJ�IDVFLQDWLQJ�DUWLFOH��
�
0XWLODWLRQ� RI� RQH¶V� VHOI� LV� ZHOO� UHFRJ�
QL]HG� WR�RFFXU� LQ�SULPDWHV�� URGHQWV�DQG�
ELUGV��:H�DUH�QRW�DZDUH�RI�DQ\�OLWHUDWXUH�
GRFXPHQWLQJ� VXFK� EHKDYLRU� LQ� FUD\ILVK��
3RVVLEO\�WKH�FRQGLWLRQV�ZH�PDLQWDLQ�RXU�
VWRFN�RI�FUD\ILVK�FDXVH� WKLV�EHKDYLRU� WR�
EH�PDQLIHVWHG��+RZHYHU��ZH�KDYH�PDLQ�
WDLQHG�� LQ� LGHQWLFDO�FRQGLWLRQV��KXQGUHGV�
RI� MXYHQLOHV� ��� FP�� DQG� DGXOWV� ���� FP��
DQG�HYHQ�UDLVHG�HJJV�WR�DGXOWKRRG�RYHU�
WKH�ODVW���\HDUV�DQG�KDYH�QRWHG�WKLV�RF�
FXUUHQFH� �� WLPHV�� ERWK� RI� ZKLFK� RF�
FXUUHG�LQ�MXYHQLOH�FUD\ILVK��
�
6LQFH� RXU� UHVHDUFK� LV� FRQFHUQHG� ZLWK�
DFWLRQV� RI� QHXURPRGXODWRUV� �L�H�� VHUR�
WRQLQ��RFWRSDPLQH��RQ� WKH�QHXURPXVFX�
ODU� MXQFWLRQ� DQG� LW� LV� SRVWXODWHG� WKDW�
WKHVH� FRPSRXQGV� PLJKW� EH� UHODWHG� WR�
WKH� SK\VLRORJLFDO� GULYH� IRU� VRFLDO� VWDWXV�
ZLWKLQ� D� JURXS� RI� FUD\ILVK��ZH�PDLQWDLQ�
WKH� FUD\ILVK� LQ� LQGLYLGXDO� SODVWLF� VKRH�
ER[HV� WR� VWDQGDUGL]H� WKH� EHKDYLRUDO�
VWDWXV� DV� LVRODWHV�� $� VKRUW� VHFWLRQ� RI�
SODVWLF� SLSH�� IRU� WKH� FUD\ILVK� WR� VHHN�
VKHOWHU�� DQG� D� IHZ� SHEEOHV� RU� D� VPDOO�
DPRXQW�RI�VDQG�LV�DOVR�SURYLGHG��$OO�WKH�
DQLPDOV� ZHUH� KHOG� LQ� LQGLYLGXDO� VPDOO�
WDQNV�PHDVXULQJ����FP�[����FP��DQG���
FP�LQ�KHLJKW��7KH�ZDWHU�OHYHO�ZDV�PDLQ�
WDLQHG�DW� D��� FP�GHSWK��$� OLG�ZDV� NHSW�
RQ�WKH�WDQN��7KH�WDQN�ZDWHU� LV�UHSODFHG�
ZHHNO\� DQG� DW� WKH� VDPH� WLPH� WKH� DQL�
PDOV� DUH� IHG�� )RRG� LQ� WKH� IRUP� RI� GU\�
SHOOHW� ILVK� IRRG� ZDV� SURYLGHG�� 7KH� ILVK�
IRRG� SHOOHWV� VLQN� WR� WKH� ERWWRP� RI� WKH�
WDQN���
�
7KH�IRRG�ZDV�REWDLQHG�IURP�D� ORFDO�SHW�
VWRUH� DQG� WKH� EUDQG� �$TXDGLQH�� RI� ILVK�
IRRG� LV�PDUNHWHG�DV�³VKULPS�DQG�SODQN�
WRQ� VWLFNV�� VLQNLQJ� PLQL� VWLFNV´�� � $GGL�

WLRQDO� IHHGLQJ� VRPHWLPHV� RFFXUUHG�
WKURXJKRXW�WKH�ZHHN��$�VPDOO�DPRXQW�RI�
GULHG� FUXVKHG� FKLFNHQ� HJJ� VKHOO� ZDV�
DGGHG� DV� D� FDOFLXP� VRXUFH�� 7KH� ORFDO�
FLW\� �/H[LQJWRQ�� .<�� XVHV� FKORUDPLQHV�
IRU� ZDWHU� SXULILFDWLRQ�ZKLFK� UHTXLUHV� XV�
WR� XVH� FDUERQ� EDVHG� ILOWHUV� IRU� DTXDULD�
ZDWHU�� ,Q� DGGLWLRQ��ZH� XVH� D� OLJKW� F\FOH�
RI� ����� �OLJKW�GDUN�� ZLWK� OLJKWLQJ� SUR�
GXFHG�E\� IXOO�VSHFWUD� OLJKWV��IXOO�VSHFWUD�
OLJKWV�� *HQHUDO� (OHFWULF��� 7KH� FUD\ILVK�
ZHUH�REWDLQHG�IURP�5DFHODQG��/$��86$��
�
,Q� WKH� UHFHQW� RFFXUUHQFH� �-DQXDU\��
������ RI� VHOI�PXWLODWLRQ�� WKH� SRVLWLRQ� RI�
WKH� DQLPDO� RQ� LWV� VLGH� DQG� LWV� VORZ�
PRYHPHQW� WR�D� WDS�RQ� WKH� WDQN� LV�ZKDW�
DWWUDFWHG�RXU�DWWHQWLRQ��7KH�FUD\ILVK�ZDV�
OHWKDUJLF� DQG� DSSHDUHG� FORVH� WR� G\LQJ��
8SRQ� FORVHU� H[DPLQDWLRQ�� WKH� FUD\ILVK�
KDG�UHPRYHG�WKH�URVWUXP�DQG�GRUVDO�FX�
WLFOH� DERYH� WKH� H\H� VWDONV��7KH� LQWHUQDO�
ERG\�FDYLW\�ZDV�WKXV�H[SRVHG��7R�GHWHU�
PLQH� LI� WKH� FUD\ILVK� FRXOG� LQGHHG� LQIOLFW�
WKLV�XSRQ�LWVHOI��ZH�PRYHG�WKH�FKHODH�WR�
WKH�VDPH�SRVLWLRQV�DV� WKH�ZRXQG��:LWK�
HDVH� RI� PRYLQJ� WKH� MRLQWV� DQG� RSHQLQJ�
DQG�FORVLQJ�WKH�FKHODH�LW�EHFDPH�DSSDU�
HQW� WKDW� WKH� DQLPDO� FRXOG� KDYH� UHDGLO\�
FDXVHG� LW� RZQ� LQMXU\�� ,I� IDFW�� ZKHUH� WKH�
SRVWHULRU� ZRXQG� KDG� VWRSSHG� ZDV� WKH�
OLPLW� WR� ZKHUH� ZH� FRXOG�PRYH� WKH� FKH�
ODH�� ,Q� DGGLWLRQ� QR� KHDOLQJ� RU� UHSDLU� RI�
WKH� FXWLFOH� ZDV� DSSDUHQW�� 7KH� GDPDJH�
ZDV�UHFHQW���
�
7KH� RQH� HDUO\� FDVH� ZDV� REVHUYHG� LQ�
����� EXW� ZDV� GLVFDUGHG� DV� D� SULRU�
ZRXQG�EHIRUH�EHLQJ�KHOG�LQ�FDSWLYLW\��$W�
WKDW�WLPH�LW�ZDV�QRWHG�WKDW�LW�ZDV�DPD]�
LQJ� WKDW� DQ� DQLPDO� FRXOG� OLYH� IRU� DQ\�
OHQJWK�RI� WLPH�ZLWK� WKH� LQWHUQDO�FHSKDOLF�
FDYLW\� H[SRVHG� WR� WKH� WDQN� ZDWHU�� 7KH�
ZRXQG�ZDV�RI�WKH�VDPH�W\SH�DV�WKLV�UH�
FHQW� REVHUYDWLRQ�� 6R� LQ� UHWURVSHFW�� LW� LV�
DVVXPHG�WKDW�LW�ZDV�DOVR�D�FDVH�RI�VHOI�
PXWLODWLRQ���
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7KH�SUREOHP�ZLWK�WKHVH�DFWLYLWLHV�LV�WKDW�
WKH� ILVKHU\�PHWKRGV�XVHG�DUH�QRW� HQYL�
URQPHQWDOO\� IULHQGO\� �'XWFK� WUDSV�� KDQ�
GOLQJ� E\� UHPRYLQJ� VWRQHV� DQG� GHVWUR\�
LQJ� DTXDWLF� YHJHWDWLRQ�� DQG� KDQG� QHWV�
WKDW� FRXOG� FUDVK� PDFURSK\WHV�� UHPRYH�
VHGLPHQWV�DQG� FDWFK�RWKHU�PDFURLQYHU�
WHEUDWHV���7KHUHIRUH��LW�LV�QHFHVVDU\�WKDW�
PDQDJHPHQW�RI�FUD\ILVK�SRSXODWLRQV�DUH�
LQ� OLQH�ZLWK�RWKHU�PDQDJHPHQW�SODQV� WR�
SUHVHUYH� WKH� HFRORJLFDO� SURFHVVHV� RI�
WKH� HFRV\VWHPV� LQYROYHG� DW� WKH� EDVLQ�
OHYHO��*XWLpUUH]�<XUULWD�	�0RQWHV��������
�
&UD\ILVK� HQYLURQPHQWDO� LPSDFWV� DUH� RI�
JUHDWHU� LPSRUWDQFH�LQ�7HQHULIH�EHFDXVH�
WKLV� ,VODQG�KDV�PDQ\� UDUH�DQG�HQGHPLF�
EHQWKLF�DQG�PDFURSK\WHV�VSHFLHV��WKXV��
EHFDXVH� 3�� FODUNLL� LV� D� NH\� VSHFLHV� LQ�
WKH� IXQFWLRQLQJ� RI� 6DQ� $QGUpV� DTXDWLF�
HFRV\VWHPV�� WKHLU� GLUHFW� LPSDFW� RQ� WKH�
HFRV\VWHP� VKRXOG� EH� FRQVLGHUHG� IURP�
WKUHH�SHUVSHFWLYHV�RU�VFDOHV�����(FRV\V�

WHP�OHYHO��3��FODUNLL�SRWHQWLDO�IRU�DOWHULQJ�
WKH� WRWDO� SURGXFWLRQ� RI� WKH� HFRV\VWHPV�
FRQWUROOLQJ� WKH�PHDQ�HQHUJ\�URXWHV�DQG�
QXWULHQW�F\FOLQJ�� ,Q�DGGLWLRQ��UHG�VZDPS�
FUD\ILVK� KDV� EHHQ� GHPRQVWUDWHG� WR� EH�
DQ� HQJLQHHU� VSHFLHV� RI� WKH�HFRV\VWHP��
SK\VLFDOO\� WUDQVIRUPLQJ� LWV� HQYLURQPHQW�
DQG�DOWHULQJ�WKH�DYDLODELOLW\�RI�UHVRXUFHV�
IRU� RWKHU� VSHFLHV�� ���&RPPXQLW\� OHYHO��
DV� D� PDMRU� FRQVXPHU�� 3�� FODUNLL� PD\�
SHUIRUP�D�VLJQLILFDQW�UROH�LQJHVWLQJ�ODUJH�
TXDQWLWLHV� RI� GHWULWXV�� $W� KLJK� FUD\ILVK�
GHQVLWLHV�RU�DW�KLJK�SHUFHQWDJH�RI�VPDOO�
VL]H�DQLPDOV� LQ� WKHLU�SRSXODWLRQV��IRUDJ�
LQJ� PD\� EH� VR� H[WHQVLYH� DV� WR� PRGLI\�
WKH�KDELWDW�WRWDOO\��GHVWUR\LQJ�WKH�PLFUR�
ELDO� DQG� WKH� PDFURSK\WH� EHGV�� OHDGLQJ�
VRPH� VSHFLHV� WR� UHGXFH� WKHLU� SRSXOD�
WLRQV� �SDUWLFXODUO\� LQ� KHDGZDWHUV��� ���3RSXODWLRQ� OHYHO�� WKH� UROH�RI�FUD\ILVK�DV�
WKH�SUH\�RI�RWKHU�LQYHUWHEUDWH�DQG�YHUWH�
EUDWH�DQLPDOV�PXVW�EH�FRQVLGHUHG���
�

��� ���

7KH�FDXVH�RI�VHOI�PXWLODWLRQ�RI�OLPEV�LQ�
SULPDWHV�� LQ� VRPH� FDVHV�� LV� NQRZQ� WR�
EH�DVVRFLDWHG�ZLWK�VHQVRU\� ORVV�RI� WKH�
DSSHQGDJH�� ,Q� DGGLWLRQ�� WKHUH� DUH�
PHWDEROLF� GLVHDVHV� �L�H�� /HVFK�1\KDQ�
V\QGURPH�� LQ� KXPDQV� WKDW� DUH� NQRZQ�
WR� LQGXFH�VHOI�PXWLODWLRQ��&XVXPDQR�HW�
DO����������$Q�DOWHUDWLRQ�LQ�RQH�JHQH�LQ�
UDWV�UHVXOWV� LQ�H[FHVVLYH�JURRPLQJ�DQG�
OHVLRQV��*UHHU�DQG�&DSHFFKL���������,Q�
KXPDQV�� QHXURVXUJHU\� LV� VRPHWLPHV�
LPSRVHG� IRU� VHYHU� FDVHV� RI� VHOI�
PXWLODWLRQ� ZLWK� XQGHUO\LQJ� REVHVVLYH�
FRPSXOVLYH� GLVRUGHU� RU� VFKL]RDIIHFWLYH�
GLVRUGHU�E\�FXWWLQJ�D� UHJLRQ�RI� WKH� OLP�
ELF� V\VWHP� ZLWKLQ� WKH� FHQWUDO� QHUYRXV�
V\VWHP��3ULFH�HW�DO����������,Q�D�SDUWLFX�
ODU�VSHFLHV�RI�ELUGV��LW�LV�WKRXJKW�WKDW�DQ�
LQFUHDVHG� DFWLYLW\� RI� D� GRSDPLQH� SUR�
GXFWLRQ� DQG� WXUQRYHU� PLJKW� EH� WKH�
FDXVH�RI�D�REVHVVLYH�FRPSXOVLYH�GLVRU�
GHU� WKDW� UHVXOWV� LQ� H[FHVVLYH� VHOI�
IHDWKHU�SLFNLQJ���
�
,Q� DGGLWLRQ�� LW� LV� SRVWXODWHG� WKDW� WKLV�
FRQGLWLRQ� LQ� ELUGV� PD\� EH� JHQHWLFDOO\�
OLQNHG� �-HQNHQV�� ������� ,Q� ELUGV� WKLV�
RGG�EHKDYLRU� LV� WKRXJKW� WR�EH� LQGXFHG�
E\�WKH�ODFN�RI�RWKHU�REMHFWV�LQ�WKH�HQYL�
URQPHQW�WR�SHFN�DW�VLQFH�WKH\�DUH�KHOG�
LQ� LVRODWLRQ�� 0LJKW� WKH� LVRODWHG� FRQGL�
WLRQV� RI� RXU� FUD\ILVK� EH� WKH� FDXVH"�
3RVVLEO\�RWKHU�IDFWRUV�WKDW�DUH�VHOHFWLYH�
WR� D� SDUWLFXODU� FUD\ILVK�� VXFK� DV� D�
KHDY\� LQIHVWDWLRQ� RI� LQWHUQDO� SDUDVLWHV��
PLJKW� GDPDJH� VHQVRU\� IXQFWLRQ� WR� LQ�
GXFH�WKLV�EHKDYLRU��
��
7KH�SXUSRVH�RI�FRPPXQLFDWLQJ�WKLV�UH�
SRUW�LV�WR�GHWHUPLQH�LI�RWKHUV�LQ�WKH�ILHOG�
RI�FUD\ILVK�DTXDFXOWXUH�KDYH�QRWHG�VHOI�
LQGXFHG�PXWLODWLRQ� LQ� FUD\ILVK� RU� RWKHU�
FUXVWDFHDQV� VR� WKDW� SRVVLEOH� FDXVHV�
FDQ�EH�GHWHUPLQHG��6R�SOHDVH�UHVSRQG�
LI� \RX� KDYH� DQ\� IXUWKHU� LQIRUPDWLRQ� WR�
DGG���
�

'U��5RELQ�/��&RRSHU�DQG� 0V�� $QQ�6LPRQH�
&RRSHU�� 'HSDUWPHQW� RI� %LRORJ\�� 8QLYHUVLW\�
RI�.HQWXFN\��/H[LQJWRQ��.<������������
(PDLO��5/&223�#SRS�XN\�HGX��
5HIHUHQFHV�
������&XVXPDQR�)-��3HQQD�.-��3DQRVVLDQ�*�
������� 3UHYHQWLRQ� RI� VHOI�PXWLODWLRQ� LQ� SD�
WLHQWV� ZLWK� /HVFK�1\KDQ� V\QGURPH�� UHYLHZ�
RI� OLWHUDWXUH��$6'&�-�'HQW�&KLOG�����������
�����
������*UHHU�-0��&DSHFFKL�05���������+R[E��
LV�UHTXLUHG�IRU�QRUPDO�JURRPLQJ�EHKDYLRU�LQ�
PLFH��1HXURQ��������������
������ -HQNLQV� -5�������� )HDWKHU� SLFNLQJ� DQG�
VHOI�PXWLODWLRQ�LQ�SVLWWDFLQH�ELUGV��9HWHULQDU\�
&OLQ� 1RUWK� $P� ([RW� $QLP� 3UDFW����������
������
������3ULFH�%+��%DUDO�,��&RVJURYH�*5��5DXFK�
6/�� 1LHUHQEHUJ� $$�� -HQLNH� 0$�� &DVVHP�
(+�� ������� ,PSURYHPHQW� LQ� VHYHUH� VHOI�
PXWLODWLRQ� IROORZLQJ� OLPELF� OHXFRWRP\��D�VH�
ULHV�RI���FRQVHFXWLYH�FDVHV��-�&OLQ�3V\FKLD�
WU\�������������������
�1HZ�FUD\ILVK�DVVRFLDWLRQ� IRUPHG�²�³IRUXP�IOXVVNUHEVH´��
,$$�PHPEHU�0DQIUHG�3|FNO�VHQGV�WKH�IROORZLQJ� LQIRUPDWLRQ� DERXW� WKH� QHZO\�
IRUPHG�DVVRFLDWLRQ��
�
%HFDXVH�RI�WKH�JUHDW�VXFFHVV�RI�WKH�LQ�
WHUQDWLRQDO� V\PSRVLXP� RQ� IUHVKZDWHU�
FUD\ILVK�LQ�6HSWHPEHU������KHOG�LQ�.OD�
JHQIXUW��&DULQWKLD���D�VXEVHTXHQW�6\P�
SRVLXP� ZDV� KHOG� LQ� *DPLQJ� �/RZHU�
$XVWULD�� LQ� 6HSWHPEHU� ������ 6\PSR�
VLXP� YROXPHV� DUH� DYDLODEOH� IURP� WKH�
3UHVLGHQW¶V�DGGUHVV���
�
$�GUDIW�SURJUDPPH�ZDV�GUDZQ�XS�FRP�
SULVLQJ� ZHOO�RUJDQLVHG� ZRUNVKRSV� DQG�
URXQGWDEOH�GLVFXVVLRQV�RQ� IXUWKHU�FRQ�
VHUYDWLRQ�HIIRUWV�RI�QDWLYH�FUD\ILVK��
�
'XULQJ� WKLV�6\PSRVLXP� LQ�*DPLQJ� WKH�
LQWHUQDWLRQDO� DVVRFLDWLRQ� ³IRUXP� IOXVVN�UHEVH´� ZDV� IRXQGHG�� ,W� VKDOO� EULQJ� WR�
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JHWKHU� *HUPDQ� VSHDNLQJ� DVWDFRORJLVWV��
FUD\ILVK� IDUPHUV�� ODQGRZQHUV�� ILVKHU�
PHQ��UHVHDUFKHUV��FRQVHUYDWLRQLVWV��DQG�
PDQDJHUV��
�
7KH� SHUPDQHQW� VHFUHWDULDW� LV� PDQDJHG�
E\�-�UJHQ�3HWXWVFKQLJ��ZKR�LV�WKH�SUHVL�
GHQW�RI�WKH�RUJDQLVDWLRQ��+LV�DGGUHVV�LV��
%DKQKRIVWUD�H��������
$������.ODJHQIXUW��$8675,$����
7HO����������������������
)D[�����������������������
(�PDLO��RHNXSODQ#DRQ�DW�
:HE�SDJH��ZZZ�IRUXP�IOXVVNUHEVH�FRP�
�
9LFH�3UHVLGHQW� LV� 7KRPDV� 6WXFNL�� DQ�DVWRFRORJLVW�IURP�$DUDX��6ZLW]HUODQG��
(�PDLO��WKRPDV�VWXFNL#DJ�FK�
�&XUUHQW�³IRUXP�IOXVVNUHEVH´�RIILFHUV���0D[� .HOOHU�RI�WKH�ILUVW�%DYDULDQ�FUD\ILVK�KDWFKHU\�IURP�$XJVEXUJ��*HUPDQ\��
�
'HOHJDWHV�WR�WKH���WK�6\PSRVLXP�RI�WKH�
,$$� ������� ZLOO� VXUHO\� UHPHPEHU� 0D[�
.HOOHU�� KLV� IDPLO\� DQG� WHDP�� DV� ZHOO� DV�
WKH�FLW\�RI�$XJVEXUJ���
(�PDLO��NHOOHU�NUHEV#P\�ER[�GH�
�
/HRSROG�)�UHGHU� LV�D�]RRORJLVW�DQG� OLP�
QRORJLVW� DW� WKH� 8QLYHUVLW\� RI� ,QQVEUXFN��
$XVWULD���
(�PDLO��/HRSROG�IXHUHGHU#XLEN�DF�DW�
�%LUJLW� 2LGWPDQQ� LV� DQ�H[SHUW� RQ� FUD\�ILVK� GLVHDVHV�� HVSHFLDOO\� FUD\ILVK�
SODJXH�� DQG� ZRUNV� DW� WKH� 8QLYHUVLW\� RI�
9HWHULQDU\�0HGLFLQH��0XQLFK��*HUPDQ\��
(�PDLO�� E�RLGWPDQQ#]RRILVFK�YHWPHG�
XQL�PXHQFKHQ�GH�
�
5HLQKDUG�3HNQ\�LV�D�EUHHGHU�DQG�IDUPHU�
RI� QREOH� FUD\ILVK� �$VWDFXV� DVWDFXV���
ZKLWH�FODZHG� FUD\ILVK� �$XVWURSRW�DPRELXV�SDOOLSHV��DQG�VWRQH�FUD\ILVK��$��WRUUHQWLXP��� *|VWOLQJ� DQ� GHU� <EEV��
$XVWULD��(�PDLO��UHLQKDUG�SHNQ\#DRQ�DW�

0DQIUHG� 3|FNO� LV�DQ�H[SHUW�LQ�WKH�ILHOG�RI�QDWXUH�FRQVHUYDWLRQ�DQG�ZRUNV�IRU�WKH�
)HGHUDO� 6WDWH� *RYHUQPHQW� RI� /RZHU�
$XVWULD� DQG� WKH� HFRORJLFDO� LQVWLWXWH� RI�
WKH�8QLYHUVLW\�RI�9LHQQD��*ROOLQJ�DQ�GHU�
(UODXI��$XVWULD��+H� LV� HGLWRU�RI� WKH�SHUL�
RGLF�QHZVOHWWHU���
(�PDLO��PDQIUHG�SRHFNO#QRHO�JY�DW�
�
5DOI�6FKXO]�LV�DQ�H[SHUW�LQ�PROHFXODU�EL�
RORJ\� DQG� JHQHWLFV� DW� WKH� 8QLYHUVLW\� RI�
%UDXQVFKZHLJ��*HUPDQ\���
(�PDLO��U�VFKXO]#WX�EV�GH�
�
*HUKDUG�:RVFKLW]� LV� D� ILVKHU\� ELRORJLVW�
IURP� 9LHQQD�� $XVWULD�� 7UHDVXUHU� RI� WKH�
$VVRFLDWLRQ���
(�PDLO��ZRVFKLW]#ILVFKHUHL�YHUEDQG�DW�
�$QQXDO�PHPEHUVKLS�IHHV���
2UGLQDU\�PHPEHUVKLS���� ������ ��� ��(XUR��
�
6WXGHQW�PHPEHUVKLS������ ������ ��� ��(XUR��
�
,QVWLWXWHV��RUJDQLVDWLRQV���
VXSSRUWLQJ�PHPEHUV������ ������ ��� ��(XUR��
�
&XUUHQWO\� DQ� LQIRUPDWLRQ� DQG� PHPEHU�
VKLS�UHFUXLWPHQW� FDPSDLJQ� KDV� EHHQ�
VWDUWHG��
�$LPV��DUHD��DQG�DFWLYLWLHV����
7KH�PDMRU�DLP�RI� ³IRUXP�IOXVVNUHEVH´� LV�
WR� SUHVHUYH� SRSXODWLRQV� RI� QDWLYH� FUD\�
ILVK�VSHFLHV�DQG�WKHLU�KDELWDWV��WR�FRQWURO�
DQG� PDQDJH� QXLVDQFH� SRSXODWLRQV� RI�
QRQ�QDWLYH�RU�DOLHQ�VSHFLHV��DQG� WR�XVH�
FUD\ILVK�ZLVHO\��
��
7KH�PDMRU�DUHD�RI�³IRUXP�IOXVVNUHEVH´�LV�
WKH� FHQWUH� RI� PDLQODQG� (XURSH� ZKHUH�
WKH�QDWLYH�ODQJXDJH�LV�*HUPDQ��$XVWULD��
*HUPDQ\�� 6ZLW]HUODQG�� /LHFKWHQVWHLQ���
7KH� $VVRFLDWLRQ� VKDOO� EULQJ� WRJHWKHU�
*HUPDQ� VSHDNLQJ� DVWDFRORJLVWV�� FUD\�
ILVK�IDUPHUV��ODQGRZQHUV��ILVKHUPHQ��UH�

��� ���

ORZ� RQ� PDFURLQYHUWHEUDWH� EHQWKLF� FRP�
PXQLWLHV��EXW�KLJK�DW�WKH�HFRORJLFDO�SURF�
HVVHV� OHYHO��:KHUHDV�� LQ� WKH�KHDGZDWHU�
RI� WKH� 6DQ�$QGUpV�5LYHU� HFRORJLFDO� LP�
SDFWV� RI� FUD\ILVK� SRSXODWLRQ� RQ� PDFUR�
SK\WH� DQG� PDFURLQYHUWHEUDWH� FRPPXQL�
WLHV�ZRXOG�EH�KLJK��EHFDXVH�RI�WKH�HFR�
ORJLFDO� SHFXOLDULWLHV� RI� WKHVH� NLQGV� RI�
KHDGZDWHUV�DQG�KLJK�PRXQWDLQ�VWUHDPV�
�0DOPTYLVW�HW�DO����������
�
7KHVH� KDELWDWV� DUH� DOVR� RI� JUHDW� ELRGL�
YHUVLW\� LPSRUWDQFH� EHFDXVH� WKH\� KDYH�
WKH�JUHDWHVW�ELRORJLFDO�YDOXH�LQYHUWHEUDWH�
FRPPXQLW\�� D� ORW� RI� UDUH� DQG� HQGHPLF�
VSHFLHV� �0DOPTYLVW� HW� DO�� ������� $QG�
KHQFH�� WKH�HFRORJLFDO� LPSDFW�RI�FUD\ILVK�
LQ� WKHVH� DUHDV� ZLOO� EH� JUHDWHU�� SDUWLFX�
ODUO\� LI�3�� FODUNLL� FKDQJHV� WKH�HFRORJLFDO�
IXQFWLRQLQJ�RI�WKH�HFRV\VWHP��
�
7KH�RQO\�UDYLQH�ZKHUH�FUD\ILVK�PLJUDWHG�
QDWXUDOO\� LV� /DV� +XHUWDV� 5DYLQH�� EH�
FDXVH� WKLV� UDYLQH� MRLQV� WR� 6DQ� $QGUpV�

5DYLQH� DSSUR[LPDWHO\� ���P� SULRU� WR�
IORRGLQJ�RXW� WR� WKH�VHD�� ,W� LV�YHU\� LPSRU�
WDQW� WR�EHDU� LQ�PLQG�WKDW�VLQFH�3��FODUNLL�
LV� HVWDEOLVKHG� LQ� WKH� K\GURORJLFDO� EDVLQ�
RI�WKH�%DUUDQFR�GH�6DQ�$QGUpV��WKH�DF�
WLRQ� SODQV� WR� FRQWURO� WKHLU� SRSXODWLRQV�
PXVW� EH� IRFXVHG� LQ� D� µZHOO� ILVKLQJ� GH�
YLFH¶� LQ� WKH� SHUPDQHQW� VWUHDPV� DQG�
SRQGV��HVSHFLDOO\�LQ�WKH�KHDGZDWHUV�DQG�
KLJK� PRXQWDLQ� VSULQJV�� 7KHVH� DFWLRQ�
SODQV� VKRXOG� EH� FRPELQHG� ZLWK� RWKHU�
PDQDJHPHQW� DFWLRQV�� VXFK�DV�� EDQQLQJ�
IXUWKHU� LQWURGXFWLRQV�� NHHSLQJ� WKH� ZDWHU�
UHJLPH�RI�WKH�UDYLQH��DQG�OHJDOO\�SURWHFW�
LQJ� KHDGZDWHUV� DQG� VSULQJV� RI� WKH� UD�
YLQH��
�$OWKRXJK� WKLV� LV� WKH� ILUVW� UHSRUW� RI� WKLV�
SRSXODWLRQ��FUD\ILVK�ZHUH�SUREDEO\�LQWUR�
GXFHG� LQWR� WKH� ,VODQG� LQ������������EH�
FDXVH�LW�KDV�D�JUHDW�HFRQRPLFDO�YDOXH�WR�
WKH� ORFDO�SHRSOH��VR��D� IXWXUH� ILVKHU\� IRU�
FRPPHUFLDO�DQG�UHFUHDWLRQDO�SXUSRVHV�LV�
H[SHFWHG���
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)LJXUH����3URFDPEDUXV�FODUNLL�VL]H�FODVVHV�UHODWLYH�IUHTXHQF\�GLVWULEXWLRQ�LQ�³(O�&HUFDGR�GH�
6DQ�$QGUpV´��7HQHULIH�,VODQ��&DQDULDV��6SDLQ���
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&KDUDFWHUL]DWLRQ�RI�D�SDWWHUQ�UHFRJQL�WLRQ� SURWHLQ�� D� PDVTXHUDGH�OLNH� SUR�WHLQ�� LQ� WKH� IUHVKZDWHU� FUD\ILVK�3DFL�IDVWDFXV�OHQLXVFXOXV��
6R�<RXQJ�/HH�DQG�.HQQHWK� 6|GHUKlOO�������� 7KH� -RXUQDO� RI� ,PPXQRORJ\���
��������������
�$� PXOWLIXQFWLRQDO� PDVTXHUDGH�OLNH� SUR�
WHLQ� KDV� EHHQ� LVRODWHG�� SXULILHG�� DQG�
FKDUDFWHUL]HG� IURP� KHPRF\WHV� RI� WKH�
IUHVKZDWHU�FUD\ILVK��3DFLIDVWDFXV�OHQLXV�FXOXV�� ,W�ZDV� LVRODWHG�E\� LWV�(VFKHULFKLD�
FROL�ELQGLQJ�SURSHUW\��DQG�LW�ELQGV�WR�IRU�
PDOGHK\GH�WUHDWHG� *UDP�QHJDWLYH� EDF�
WHULD� DV� ZHOO� DV� WR� \HDVW�� 6DFFKDURP\�
FHV�FHUHYLVLDH��ZKHUHDV�LW�GRHV�QRW�ELQG�
WR� IRUPDOGHK\GH�IL[HG� *UDP�SRVLWLYH�
EDFWHULD��7KH� LQWDFW�PDVTXHUDGH� �PDV��
OLNH�SURWHLQ� LV�SUHVHQW� LQ�FUD\ILVK�KHPR�
F\WHV�DV�D�KHWHURGLPHU�FRPSRVHG�RI�WZR�
VXEXQLWV� ZLWK�PROHFXODU�PDVVHV� RI� ����
DQG�����N'D��8QGHU�UHGXFLQJ�FRQGLWLRQV�
WKH�PROHFXODU�PDVVHV�RI� WKH� LQWDFW� SUR�
WHLQV� DUH� QRW� FKDQJHG�� $IWHU� ELQGLQJ� WR�
EDFWHULD�RU�\HDVW�FHOO�ZDOOV��WKH�PDV�OLNH�
SURWHLQ�LV�SURFHVVHG�E\�D�SURWHRO\WLF�HQ�
]\PH�� 7KH� ���� N'D� RI� WKH� SURFHVVHG�
SURWHLQ�\LHOGV�IRXU�VXEXQLWV�RI�������������
DQG����N'D��DQG�WKH�����N'D�SURWHLQ�UH�
VXOWV� LQ� IRXU�VXEXQLWV�RI�������������DQG�
���N'D�LQ�����6'6�3$*(�XQGHU�UHGXF�
LQJ�FRQGLWLRQV��7KH����N'D�SURWHLQ�FRXOG�
EH� SXULILHG� E\� LPPXQRDIILQLW\� FKUR�
PDWRJUDSK\� XVLQJ� DQ� $E� WR� WKH� &�
WHUPLQDO� SDUW� RI� WKH� PDV�OLNH� SURWHLQ��
7KLV�VXEXQLW�RI� WKH�PDV�OLNH�SURWHLQ�KDV�
FHOO� DGKHVLRQ� DFWLYLW\�� ZKHUHDV� WKH� WZR�
LQWDFW� SURWHLQV�� ���� DQG� ���� N'D�� KDYH�
ELQGLQJ�DFWLYLW\�WR�/36V��JOXFDQV��*UDP�
QHJDWLYH� EDFWHULD�� DQG� \HDVW�� (�� FROL�
FRDWHG� ZLWK� WKH� PDV�OLNH� SURWHLQ� ZHUH�
PRUH� UDSLGO\� FOHDUHG� LQ� FUD\ILVK� WKDQ�
RQO\�(��FROL��VXJJHVWLQJ�WKLV�SURWHLQ�LV�DQ�
RSVRQLQ�� 7KHUHIRUH�� WKH� FHOO� DGKHVLRQ�
DQG� RSVRQLF� DFWLYLWLHV� RI� WKH� PDV�OLNH�
SURWHLQ�VXJJHVW�WKDW�LW�SOD\V�D�UROH�DV�DQ�
LQQDWH�LPPXQH�SURWHLQ���

([SHFWHG�DQG�SRWHQWLDO�HFRORJLFDO� LQ�FLGHQFH� RI� UHG� VZDPS� FUD\ILVK� 3UR�FDPEDUXV� FODUNLL� LQ� 7HQHULIH� ,VODQG��&DQDU\�,VODQGV��6SDLQ��$�SRSXODWLRQ�RI�UHG�VZDPS�FUD\ILVK�3UR�FDPEDUXV�FODUNLL�ORFDWHG�LQ�WKH�%DUUDQFR�
GH�6DQ�$QGUpV�� LQ� 7HQHULIH� ,VODQG��ZDV�
UHSRUWHG� WR� WKH� (QYLURQPHQW� $JHQF\� RI�
7HQHULIH� �($7�� E\� *XVWDYR� +HUUHUD� LQ�
������7KH�($7�FRQWDFWHG�XV�WR�GHYHORS�
D� VKRUW� VWXG\� IRU� JDWKHULQJ� LQIRUPDWLRQ�
FRQFHUQLQJ� WKH� SRVVLEOH� HFRORJLFDO� LP�
SDFWV� RI� UHG� VZDPS� FUD\ILVK� LQ� WKH� ,V�
ODQG�� 7KH� SRSXODWLRQ� G\QDPLFV� RI� WKLV�
SRSXODWLRQ� VKRZHG� PXOWLSOH� UHFUXLWPHQW�
FODVVHV� ZLWK� KLJKHU� SURSRUWLRQ� RI� ODUJH�
DQLPDOV� WKDQ� VPDOO� DQLPDOV� �PHDQ� VL]H�
LV� ����FP�RI� WRWDO� OHQJWK� DQG� �����J� RI�
ZHW�ZHLJKW���)LJ�������
�
)LJXUH� �� VKRZV� WKH� FXPXODWLYH� VL]H�
FODVVHV�IUHTXHQF\�IRU�IHPDOHV�LQGLFDWLQJ�
WKDW� WKH� SRSXODWLRQ� ZDV� LQ� SUH�
UHSURGXFWLYH�VWDJH��7KLV�K\SRWKHVLV�ZDV�
VXSSRUWHG� E\� JRQDGLF� REVHUYDWLRQV� RI�
IHPDOHV�� VLQFH� WKHUH�ZDV�DSSUR[LPDWHO\�
����RI� LQGLYLGXDOV�ZLWK�VRPH�GHJUHH�RI�
JRQDG�GHYHORSPHQW��)LJ������EXW�RQO\����
RI� WKHVH�IHPDOHV�ZHUH�DSW�IRU� UHSURGXF�
WLRQ���
�
3RSXODWLRQ� SURSRUWLRQ� LQ� UHSURGXFWLYH�
VWDJH�ZDV�DSSUR[LPDWHO\�����IRU�PDOHV��
6H[�UDWLR��0DOH���)HPDOH��ZDV�DERXW������
7KLV�SRSXODWLRQ�GLG�QRW�VKRZ�V\PSWRPV�
RI� VWUHVV�� EHFDXVH� LQ� DGGLWLRQ� WR� WKH�
JUHDW�DYHUDJH�VL]H�FODVV��DSSUR[LPDWHO\�
����RI�WKH�LQGLYLGXDOV�H[DPLQHG�KDG�DO�
PRVW� IXOO� VWRPDFKV�� ZLWK� D� YLJRURXV��
GHQVH� DQG� KHDY\� KHSDWKRSDQFUHDV�
�*XWLpUUH]�<XUULWD�	�0DUWtQH]��������
�
,W�LV�VXSSRVHG�WKDW�WKH�FUD\ILVK�HIIHFW�RQ�
IUHVKZDWHU� HFRV\VWHPV� ZRXOG� EH� YHU\�
YDULDEOH��GHSHQGLQJ�RI�WKH�NLQG�RI�UDYLQH�
DQG� ULYHU�VHFWLRQ� LQYDGHG��)RU� LQVWDQFH��
LQ� WKH� LQWHUPHGLDWH� VHFWLRQV� RI� WKH� 6DQ�
$QGUpV�5DYLQH��WKHLU�LQFLGHQFH�ZRXOG�EH�

VHDUFKHUV�� FRQVHUYDWLRQLVWV�� PDQDJHUV��
DTXDFXOWXULVWV�� DQG� KREE\� QDWXUDOLVWV��
,QWHUHVWHG�SHRSOH�LQ�QHLJKERXULQJ�FRXQ�
WULHV� ZLWK� VRPH� NQRZOHGJH� RI� *HUPDQ�
DUH�NLQGO\�ZHOFRPH���
�
*RRG�FRQWDFW�ZLWK�WKH�,$$��,QWHUQDWLRQDO�
$VVRFLDWLRQ� RI� $VWDFRORJ\�� LV� JXDUDQ�
WHHG�DV�VRPH�RI� WKH�RIILFHUV�DUH�PHP�
EHUV� RI� WKLV� JOREDO� $VVRFLDWLRQ�� DQG�
WKHUH� VKRXOG� EH� D� JRRG� FR�RSHUDWLRQ�
EHWZHHQ� RXU� ORFDO� DQG� WKH� ZRUOG� ZLGH�
$VVRFLDWLRQ��
�)XUWKHU�LPSRUWDQW�SRLQWV��������� 3URPRWLRQ�RI� VFLHQWLILF� UHVHDUFK� IR�
FXVLQJ� RQ� WKH� SUHVHUYDWLRQ� RI� QDWLYH�
FUD\ILVK�VSHFLHV�DQG�WKHLU�KDELWDWV��
��Â���� ,QIRUPDWLRQ� FDPSDLJQV� LQIRUPLQJ�
WKH�SXEOLF�DERXW�WKH�PDQ\�WKUHDWV�WR�WKH�
QDWLYH� FUD\ILVK� IDXQD�� LQFOXGLQJ� GHJUD�
GDWLRQ� RI� KDELWDWV�� ZDWHU� SROOXWLRQ�� GLV�
HDVHV�DQG�SDUDVLWHV��DQG�DOLHQ�FUD\ILVK�
VSHFLHV�DFWLQJ�DV�YHFWRUV�RI�WKH�FUD\ILVK�
SODJXH�DV�ZHOO�DV�RXWFRPSHWLQJ� WKH� LQ�
GLJHQRXV�VSHFLHV��
������� 0DSSLQJ�DQG�PRQLWRULQJ�RI�FUD\ILVK�
GLVWULEXWLRQ�DQG�DEXQGDQFH��
�������:LVH�XVH�DQG� VXVWDLQDEOH�FDWFKLQJ�
RI�FUD\ILVK�SRSXODWLRQV��
��Â���� +DELWDW� UHVWRUDWLRQ�� 0LWLJDWLRQ�
PHDVXUHV� WR� FRQVHUYH� FUD\ILVK� SRSXOD�
WLRQV�DQG�UHVWRUH�DQG�HQKDQFH�KDELWDWV��
L�H��FUHDWLRQ�RI�QHZ�RU�LPSURYHG�KDELWDW��
IROORZLQJ�³LQ�ULYHU´�FRQVWUXFWLRQ�SURMHFWV��
��Â���� 5HVWRUDWLRQ�RI�GHJUDGHG�KDELWDWV�DV�
D� SUHUHTXLVLWH� IRU� VXFFHVVIXO� UH�
LQWURGXFWLRQV�DQG�UH�VWRFNLQJV��
��Â���� &RQVWUXFWLRQ� RI� LVRODWHG� IUHVKZDWHU�
ERGLHV� LQ� WKH� PRXQWDLQV� IRU� NHHSLQJ�
VRPH� VDIH� JHQHSRROV� RI� LQGLJHQRXV�
VSHFLHV�RXWVLGH�KXPDQ�VHWWOHPHQWV��

�Â���� %UHHGLQJ� DQG� KDWFKLQJ� RI� MXYHQLOHV�
RI� QREOH� �$VWDFXV� DVWDFXV��� ZKLWH�
FODZHG��$XVWURSRWDPRELXV�SDOOLSHV��DQG�
VWRQH� FUD\ILVK� �$XVWURSRWDPRELXV� WRU�UHQWLXP��IRU�UH�LQWURGXFWLRQ�H[HUFLVHV��
��Â���� 6XFFHVVIXO� UHVWRFNLQJ� RI� KDELWDWV�
ZLWK�QDWLYH�FUD\ILVK�VSHFLHV��
��Â���� &RQWURO� DQG� PDQDJHPHQW� RI� QXL�
VDQFH� SRSXODWLRQV� RI� QRQ�QDWLYH� �DOLHQ��
VSHFLHV�RI�FUD\ILVK��
��Â���� ,PSURYHPHQW� DQG� XQLILFDWLRQ� RI� WKH�
PDQ\� GLIIHUHQW� ILVKHULHV� DFWV� DQG� VSH�
FLHV� SUHVHUYDWLRQ� DFWV� �)HGHUDO�� 6WDWH��
%XQGHVOlQGHU�DQG�.DQWRQV��UHIHUULQJ�WR�
IUHVKZDWHU�FUD\ILVK��DQG�
��Â���� &RQVXOWLQJ�DFWLYLWLHV�IRU�JRYHUQPHQ�
WDO� DQG� QRQ�JRYHUQPHQWDO� RUJDQLVD�
WLRQV��FRPSDQLHV�DQG�LQWHUHVWHG�SHRSOH��
�$FWLYLWLHV����Â���� 2UJDQLVDWLRQ� RI� LQWHUQDWLRQDO� V\P�
SRVLXPV�UHODWLQJ�WR� IUHVKZDWHU�FUD\ILVK��
SURYLGHG� WKDW� WKH� RIILFLDO� ODQJXDJH� LV�
*HUPDQ��7KH�QH[W�LQWHUQDWLRQDO�6\PSR�
VLXP�RI�WKH�³IRUXP�IOXVVNUHEVH´�ZLOO�WDNH�
SODFH�LQ�$XJVEXUJ��*HUPDQ\��LQ�$XWXPQ�
������ 6\PSRVLXP� YROXPHV� ZLOO� EH�
SULQWHG�DQG�DYDLODEOH��
��Â���� &R�RUJDQLVDWLRQ� DQG� HQFRXUDJH�
PHQW� RI� ORFDO�� UHJLRQDO� DQG� QDWLRQDO�
PHHWLQJV�LQ�FHQWUDO�PDLQODQG�(XURSH��
��Â���� (GLWLQJ� D� QHZVOHWWHU� WZR� WR� IRXU�
WLPHV�SHU� \HDU� WKDW� LV� VHQW� WR� DOO�PHP�
EHUV��LQFOXGLQJ�D�ZHDOWK�RI�XS�WR�GDWH�LQ�
IRUPDWLRQ��0HPEHUV�DUH�HQFRXUDJHG� WR�
FRQWULEXWH��
������� &UHDWLQJ� D� KRPH� SDJH� WKDW� LV� D�
YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ�LQFOXGLQJ�
IXUWKHU�GHWDLOV�RI� ³IRUXP� IOXVVNUHEVH´��D�
ELEOLRJUDSK\�� OLQNV� WR� RWKHU� XVHIXO�
VRXUFHV�RI�FUXVWDFHDQ�LQIRUPDWLRQ��FRQ�
WDFWV��HWF��
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