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�
1DWLYH�WR�WKH�2OG�:RUOG�WURSLFV��&ROXEULQD�DVLDWLFD��/���%URQJQ��RU�ODWKHU�OHDI��LV�EHFRPLQJ�
LQFUHDVLQJO\�ZLGHVSUHDG� LQ� WKH� FRDVWDO� DUHDV� RI�(YHUJODGHV�1DWLRQDO�3DUN�� HVSHFLDOO\� DORQJ�
WKH�QRUWKHUQ� IULQJH�RI�)ORULGD�%D\�DQG�RQ� WKH�)ORULGD�%D\�NH\V�� �%\� YLUWXH� RI� LWV� FOLPELQJ�
KDELW�� ODWKHU� OHDI� IRUPV� SXUH� VWDQGV� DQG� RYHUZKOHPV� QDWXYH� SODQWV� E\� JURZLQJ� RYHU� WKHP��
IRUPLQJ�D�WKLFN�PDW�RI�HQWDQJOHG�VWHPV�ZKLFK�FDQ�HYHQWXDOO\�REOLWHUDWH�WKH�XQGHUO\LQJ�YHJH�
WDWLRQ�� � /LNH� $XVWUDOLDQ� SLQH�� PHODOHXFD�� DQG� %UD]LOLDQ� SHSSHU�� ODWKHU� OHDI� RIIHUV� D� VHYHUH�
WKUHDW�RI�H[SDQGLQJ�SRSXODWLRQV�DQG�GLPLQLVKHG�ELRORJLFDO�GLYHUVLW\�DQG�IXQFWLRQ�LQ�WKH�KDEL�
WDWV�LW�LQYDGHV���/DWKHU�OHDI�LV�FXUUHQWO\�OLVWHG�DV�D�&DWHJRU\�,�H[RWLF�SHVW�SODQW�E\�WKH�)ORULGD�
([RWLF�3HVW�3ODQW�&RXQFLO����7KLV�VSHFLHV�ZDV�RQO\�FDVXDOO\�QRWHG�LQ�WKH�SDUN�XQWLO�WKH�����V�
ZKHQ�VWDQGV�RI�XS�WR���KD�ZHUH�REVHUYHG�DORQJ�)ORULGD�%D\��LWV�DUHDO�H[WHQW�LQFUHDVHG�WR�RYHU�
����KD�E\� ����� �E\� WKH�PLG� ����V�� WKDW� DUHD�GRXEOHG��� � � ,Q� WKH� SDUN�� � ODWKHU� OHDI� RFFXUV� LQ�
FRDVWDO�WURSLFDO�KDUGZRRG�DQG�EXWWRQZRRG�KDPPRFNV��DQG�PDQJURYH�VZDPSV��RIWHQ�LQ�DVVR�
FLDWLRQ�ZLWK�VWRUP�GHSRVLWHG�UGLJHV���,WV�RFFXUUHQFH�LQ�KDUGZRRG�KDPPRFNV�LV�RI�SDUWLFXODU��
FRQFHUQ� GXH� WR� WKH� SUHVHQFH� RI� D� ODUJH� QXPEHU� RI� VWDWH�OLVWHG� WKUHDWHQHG� DQG� HQGDQJHUHG�
SODQW�VSHFLHV���&RQWURO�RI�&��DVLDWLFD��LQ�WKH�SDUN��XVLQJ�VWDQGDUG�PHFKDQLFDO��KDQG�SXOOLQJ��
DQG�FKHPLFDO��*DUORQ���KHUELFLGH���KDV�EHHQ�VSRUDGLF���7KH�LQDFFHVVLELOLW\�RI�WUHDWPHQW�VLWHV�
DQG�WKH�ODFN�RI�IXQGV�WR�FDUU\�RXW�WKH�QHHGHG�FRQWURO�ZRUN�DUH�WKH�PDMRU�REVWDFOHV�WR�PDQDJ�
LQJ�WKLV�VHULRXV�LQYDVLYH�VSHFLHV����������������
�
�
�
,QWURGXFWLRQ�
�
(YHUJODGHV�1DWLRQDO�3DUN��D�:RUOG�+HULWDJH�6LWH�DQG�%LRVSKHUH�5HVHUYH��HQFRP�
SDVVHV�PRUH�WKDQ���������KD�DQG�LV�WKH�RQO\�VXEWURSLFDO�ZLOGHUQHVV� LQ� WKH�FRQWL�

��

3UHVHQWHG�DW�WKH�(OHYHQWK�$QQXDO�0HHWLQJ�RI�WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO��KHOG�LQ�
7DOODKDVVHH��)ORULGD������0D\�������
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QHQWDO�8QLWHG�6WDWHV���7KH�SDUN��HVWDEOLVKHG�LQ������WR�SUHVHUYH�WKH�XQLTXH�ELRORJL�
FDO� UHVRXUFHV� RI� WKH� DUHD�� LV� WKH� WKLUG� ODUJHVW� ZLOGHUQHVV� SDUN� LQ� WKH� FRQWLJXRXV�
8QLWHG� 6WDWHV� � RYHU� ���� RI� WKH� SDUN� LV� GHVLJQDWHG� ZLOGHUQHVV�� � 7KH� SULQFLSDO�
KDELWDWV�IRXQG�ZLWKLQ�WKH�SDUN�LQFOXGH�VKDOORZ�ZDWHU�PDULQH�KDELWDW����������KD���
VDOWZDWHU�ZHWODQG�IRUHVWV�DQG�PDUVKHV����������KD���IUHVKZDWHU�PDUVKHV�DQG�SUDL�
ULHV����������KD���DQG�XSODQG�SLQH�DQG�WURSLFDO�KDUGZRRG�IRUHVWV�������KD����
�
,Q�PDQ\� QDWXUDO� DUHDV� WKURXJKRXW� WKH�8QLWHG� 6WDWHV�� H[RWLF� SHVW� SODQWV� WKUHDWHQ�
HFRV\VWHP�IXQFWLRQ�DQG�DUH�FDXVLQJ�ODQGVFDSH�OHYHO�FKDQJHV�WR�QDWXUDO�V\VWHPV�DQG�
SURFHVVHV�� � /RRSH� ������� FRQVLGHUV� WKH� SDUN� DPRQJ� WKH� WRS�8�6�� QDWLRQDO� SDUNV�
ZRUVW�DIIHFWHG�E\�H[RWLF�SODQWV�� � �2I� WKH�����SODQW� VSHFLHV� UHSRUWHG� LQ� WKH�SDUN���
����������DUH�QRQLQGLJHQRXV�LQ�RULJLQ��:KLWHDNHU�DQG�'RUHQ���������1DWXUDO�GLV�
WXUEDQFHV� WKDW� DUH� SDUW� RI� WKH� VRXWKHUQ� )ORULGD� HQYLURQPHQW� KDYH� SURYLGHG� LQ�
FUHDVHG�RSSRUWXQLWLHV�IRU�H[RWLF�VSHFLHV�WR�EHFRPH�HVWDEOLVKHG��DQ�HIIHFW�DPSOLILHG�
E\�KXPDQ�DFWLYLWLHV��6RPH�RI�WKHVH�VSHFLHV�DUH�FRQVLGHUHG�WR�EH�WKH�PRVW�VHULRXV�
ORQJ�WHUP� WKUHDW� WR� WKH� (YHUJODGHV� HFRV\VWHP�� FDSDEOH� RI� DOWHULQJ� QDWLYH� SODQW�
SRSXODWLRQV�DQG�FRPPXQLWLHV�DV�ZHOO�DV�HFRV\VWHP�OHYHO� �SURSHUWLHV�RI�DUHDV�WKH\�
LQYDGH��7KH�PRVW� VXFFHVVIXO�QRQ�LQGLJHQRXV�SODQWV�DUH� VR�ZHOO� DGDSWHG� WR� DQ� DO�
WHUHG�KDELWDW�WKDW�WKH\�RXW�FRPSHWH�QDWLYH�VSHFLHV��
��
0DQDJHPHQW�RI�H[RWLF�SHVW�SODQWV�LQ�WKH�SDUN�KDV�GHYHORSHG�LQ�UHVSRQVH�WR�VHYHUDO�
ODZV��JHQHUDO�GLUHFWLYHV��DQG�SROLFLHV���8QGHU�WKH�1DWLRQDO�3DUN�6HUYLFH��136��2U�
JDQLF�$FW�RI�������WKH�136�LV�FKDUJHG�ZLWK�PDQDJHPHQW�RI�WKH�SDUNV�´WR�FRQVHUYH�
WKH�VFHQHU\�DQG�WKH�QDWXUDO�DQG�KLVWRULF�REMHFWV�DQG�WKH�ZLOGOLIH�WKHUHLQ�DQG�WR�SUR�
YLGH� IRU� WKH� HQMR\PHQW� RI� WKH� VDPH� LQ� VXFK�PDQQHU� DQG� E\� VXFK�PHDQV� DV�ZLOO�
OHDYH� WKHP� XQLPSDLUHG� IRU� WKH� HQMR\PHQW� RI� IXWXUH� JHQHUDWLRQV�µ� � 136� SROLF\�
VWDWHV� WKDW� ´H[RWLF� VSHFLHV� ZLOO� EH� PDQDJHG� XS� WR� DQG� LQFOXGLQJ� HUDGLFDWLRQ���
ZKHQHYHU�VXFK�VSHFLHV�WKUHDWHQ�SDUN�UHVRXUFHV���>DQG@�KLJK�SULRULW\�ZLOO�EH�JLYHQ�WR�
>QRQ�LQGLJHQRXV� VSHFLHV@� WKDW� KDYH� D� VXEVWDQWLDO� LPSDFW� RQ� SDUN� UH�
VRXUFHVµ��1DWLRQDO�3DUN�6HUYLFH��������
�
7R�GDWH��WKH�SDUN�KDV�IRFXVHG�LWV�H[RWLF�SODQW�PDQDJHPHQW�DFWLRQV�RQ�WKUHH��ZLGH�
VSUHDG� DQG� GLVUXSWLYH� VSHFLHV�� $XVWUDOLDQ� SLQH� �&DVXDULQD�HTXLVHWLIROLD�/��� &��JODXFD�
6SUHQJ���&DVXDULQDFHDH���PHODOHXFD��0HODOHXFD�TXLQTXHQHUYLD��&DY���6�7��%ODNH��0\UWD�
FHDH��� DQG� %UD]LOLDQ� SHSSHU� �6FKLQXV�WHUHELQWKLIROLXV�5DGGL�� $QDFDUGLDFHDH�� �'RUHQ�
DQG�-RQHV��������7KH�FRQWURO�RI�$XVWUDOLDQ�SLQH�DQG�PHODOHXFD�LQ�WKH�(DVW�(YHU�
JODGHV�$FTXLVLWLRQ�$UHD�LV�FXUUHQWO\�WKH�RQO\�IXQGHG�QRQLQGLJHQRXV�VSHFLHV�PDQ�
DJHPHQW�SULRULW\�LQ�WKH�SDUN��WKLV�ZRUN�KDV�EHHQ�IXQGHG�VLQFH������WKURXJK�FRP�
SHQVDWRU\� RII�VLWH�ZHWODQG�PLWLJDWLRQ� DQG� FRQWULEXWLRQV� IURP� VHYHUDO� VWDWH� DJHQ�
FLHV���5HPRYDO�DQG�FRQWURO�RI�%UD]LOLDQ�SHSSHU�RFFXS\LQJ�D������KD�VLWH�NQRZQ�DV�
WKH�+ROH�LQ�WKH�'RQXW� LV� IXQGHG� WKURXJK� D�0LDPL�'DGH�&RXQW\�'HSDUWPHQW� RI�
(QYLURQPHQWDO�5HVRXUFHV�0DQDJHPHQW� IUHVKZDWHU�ZHWODQGV�PLWLJDWLRQ�EDQN� �VHH�
0��1RUODQG��WKLV�YROXPH���6SHFLILF�IXQGLQJ�IRU�RWKHU�H[RWLF�SODQW�FRQWURO�SURMHFWV�
LV�VWLOO�ODFNLQJ��
�



���������

$Q�H[RWLF�VSHFLHV�FDXVLQJ�FRQVLGHUDEOH�DODUP�DPRQJ�YHJHWDWLRQ�UHVRXUFH�PDQDJHUV�
LQ� WKH� SDUN� LV� ODWKHU� OHDI�&ROXEULQD�DVLDWLFD��/��� %URQJQ���1DWLYH� WR� WKH�2OG�:RUOG�
WURSLFV��ODWKHU�OHDI�LV�EHFRPLQJ�LQFUHDVLQJO\�ZLGHVSUHDG�LQ�FRDVWDO�DUHDV��HVSHFLDOO\�
DURXQG�SDUWV�RI�)ORULGD�%D\�DQG�WKH�SDUN·V�*XOI�&RDVW����%\�YLUWXH�RI�LWV�FOLPELQJ�
KDELW��ODWKHU�OHDI�IRUPV�SXUH�VWDQGV�DQG�RYHUZKHOPV�QDWLYH�SODQWV�E\�JURZLQJ�RYHU�
WKHP�� IRUPLQJ� D� WKLFN�� LPSHQHWUDEOH� PDW� RI� HQWDQJOHG� VWHPV� ZKLFK� HYHQWXDOO\�
REOLWHUDWHV�WKH�XQGHUO\LQJ�YHJHWDWLRQ����/LNH�$XVWUDOLDQ�SLQH��PHODOHXFD��DQG�%UD]LO�
LDQ�SHSSHU��ODWKHU�OHDI�RIIHUV�D�VHYHUH�WKUHDW�RI�EXUJHRQLQJ�SRSXODWLRQV�DQG�GLPLQ�
LVKHG� ELRORJLFDO� GLYHUVLW\� DQG� IXQFWLRQ� LQ� WKH� KDELWDWV� LW� LQYDGHV�� � /DWKHU� OHDI� LV�
OLVWHG�DV�D�&DWHJRU\� ,�H[RWLF�SHVW�SODQW�E\� WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�
�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO���������
�
�
%LRORJ\��'LVWULEXWLRQ��DQG�(FRORJ\�RI�/DWKHU�/HDI�
�
/DWKHU�OHDI���DOVR�UHIHUUHG�WR�DV�$VLDWLF�FROXEULQD��FRPPRQ�FROXEULQD��DQG�VKUXEE\�
FROXEULQD��LV�D�VPDOO�VFDQGHQW�VKUXE�ZLWK�VSUDZOLQJ��WZLQLQJ�EUDQFKHV��,W�LV�UHDGLO\�
UHFRJQL]HG�E\�LWV�VKLQ\��JUHHQ�IROLDJH��DQG�VPDOO��JUHHQLVK�IORZHUV��ERUQH�LQ�FOXVWHUV�
LQ�WKH�D[LOV�RI�OHDYHV��)LJ������7KH��IUXLWV�DUH�VPDOO��URXQG��EURZQ�FDSVXOHV�ZKLFK�

)LJXUH�����9HJHWDWLYH�DQG�IORUDO�PRUSKRORJ\�RI�&ROXEULQD�DVLDWLFD���D��OHDI\�EUDQFK��[�
�������E��EUDQFK�ZLWKIORUDO�EXGV��IORZHUV��DQG�IUXLWV��[������F��RSHQ�IORZHU��[������G��
PDWXUH�IUXLW��[�����IURP�/DQJHODQG��������

-RQHV�
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VSOLW�RSHQ�ZKHQ�PDWXUH�DQG�IRUFHDEO\�HMHFW�WKH�VHHGV���7KH�OHDYHV�DUH�UHSRUWHG�WR�
EH� HGLEOH� DQG� WKH� IUXLWV� DUH� XVHG� DV� D� ILVK� SRLVRQ� DQG� DUH�PHGLFLQDO�� �7KH�EDUN��
URRWV��DQG�OHDYHV�DUH�XVHG��DV�D�VRDS�VXEVWLWXWH���
�
&ROXEULQD�DVLDWLFD�LV�D�PHPEHU�RI� WKH�5KDPQDFHDH��D�FRVPRSROLWDQ�IDPLO\�RI�DERXW�
������VSHFLHV���7KH�JHQXV�FRPSULVHV�DERXW����VSHFLHV�FHQWHUHG�PDLQO\�LQ�WKH�QHR�
WURSLFV�� �7KUHH�QDWLYH� VSHFLHV�RI�&ROXEULQD��RFFXU� LQ� VRXWKHUQ�)ORULGD�DQG� LQKDELW�
KDPPRFNV�DQG�RU�SLQH�URFNODQGV�LQ�WKH�SDUN���&��DUERUHVFHQV��0LOO���6DUJ���FRPPRQ�
VQDNHEDUN��� &�� FXEHQVLV� �-DFT��� %URQJQ�� �&XEDQ� VQDNHEDUN��� DQG� &�� HOOLSWLFD� �6Z���
%UL]LFN\�	�:�/��6WHUQ��QDNHGZRRG����7KH�YHU\�KDUG�DQG�KHDY\�ZRRG�RI�&��DUERUHV�
FHQV��DOVR�NQRZQ�DV�:HVW�LURQZRRG��LV�DQ��LPSRUWDQW�VRXUFH�RI�WLPEHU�LQ�SDUWV�RI�LWV�
QDWXUDO�UDQJH��
�
/DWKHU� OHDI� LV� IRXQG� QDWXUDOO\� IURP� HDVWHUQ� $IULFD� WR� ,QGLD�� &KLQD�"��� 6RXWKHDVW�
$VLD�� $XVWUDOLD�� DQG� WKH� 3DFLILF� ,VODQGV�� LQFOXGLQJ� +DZDLL�� ,W� W\SLFDOO\� LQKDELWV�
FRDVWDO�DUHDV��RFFXUULQJ�DV��VFDWWHUHG��SODQWV�RQ�VDQG\�DQG�URFN\�VKRUHV��LQFOXGLQJ�
EHDFKHV��GXQHV�DQG�DGMDFHQW�XSODQG�DUHDV����,WV�ZLGHVSUHDG��SDQWURSLFDO��GLVWULEX�
WLRQ�LV�ODUJHO\�GXH�WR�WKH�GLVSHUVDO�RI�LWV�EXR\DQW��VDOW�WROHUDQW�VHHGV�E\�RFHDQ�FXU�
UHQWV���5XVVHOO�HW�DO���������VXJJHVWHG�WKDW�ODWKHU�OHDI�ZDV�EURXJKW�WR�WKH�&DULEEHDQ�
,VODQGV��VSHFLILFDOO\�-DPDLFD��LQ�WKH�����V�E\�(DVW�$VLDQ�LPPLJUDQWV�DQG�IURP�WKHUH�
VSUHDG�WR�QHZ�VLWHV�ZLWK�WKH�DLG�RI�RFHDQ�FXUUHQWV�DQG�KXUULFDQH�WLGHV��,W�KDV�EHHQ�
UHSRUWHG�IURP�PDQ\�ORFDOLWLHV�LQ�WKH�:HVW�,QGLHV��0H[LFR��<XFDWDQ�3HQLQVXOD���DQG�
)ORULGD�� ,Q�)ORULGD�� ODWKHU� OHDI� DSSHDUV� WR� EH� D� UHFHQW� LQWURGXFWLRQ�� �7KH� HDUOLHVW�
NQRZQ�UHFRUG�RI�LWV�RFFXUUHQFH�LV�D�VSHFLPHQ�FROOHFWHG�RQ�%LJ�3LQH�.H\�LQ�������
WKH�HDUOLHVW�UHFRUGV�IURP�WKH�PDLQODQG�DUH�VSHFLPHQV�FROOHFWHG�LQ�WKH�HDUO\�����V�LQ�
(YHUJODGHV�1DWLRQDO�3DUN��5XVVHOO�HW�DO��������� �7RGD\�� LW�RFFXUV� IURP�.H\�:HVW�
QRUWK�WR�FHQWUDO�)ORULGD��DORQJ�ERWK�FRDVWV�����
�
,Q�VRXWKHUQ�)ORULGD���IORZHULQJ�RFFXUV�LQ�-XO\�DQG�IUXLWV�UHDFK�PDWXULW\�DV�HDUO\�DV�
PLG�6HSWHPEHU�� � 3ODQWV� KDYH� EHHQ� REVHUYHG� WR� IORZHU� DQG� IUXLW� ZLWKLQ� WKH� ILUVW�
\HDU�RI�JURZWK��/��'\H��XQSXEO��PHPR���/LWWOH� LV�NQRZQ�DERXW� VHHG�JHUPLQDWLRQ�
UHTXLUHPHQWV�DOWKRXJK�VHHGV�DUH�EHOLHYHG�WR�UHWDLQ�WKHLU�YLDELOLW\�LQ�WKH�VRLO�´IRU�DW�
OHDVW�VHYHUDO�\HDUVµ��5XVVHOO�HW�DO���������,Q�DGGLWLRQ�WR�ORQJ�VHHG�YLDELOLW\�DQG�UDSLG�
JURZWK��ODWKHU�OHDI·V�RWKHU�UHJHQHUDWLYH�FDSDELOLWLHV�LQFOXGH��URRWLQJ�IURP�EUDQFKHV�
FORVH�WR�WKH�JURXQG�DQG�UHVSURXWLQJ�IURP�FXW�RU�LQMXUHG�VWHPV��6HHGOLQJV�KDYH�RQO\�
EHHQ� REVHUYHG� XQGHU� ODUJHU�� UHSURGXFWLYHO\� PDWXUH� � SODQWV� ZKLFK� VXJJHVWV� WKDW�
ORQJ�GLVWDQFH� VHHG�GLVSHUVDO� LV� XQFRPPRQ� DQG� SUREDEO\� HIIHFWHG� E\� VWRUP� WLGHV�
�5XVVHOO� HW� DO�� ������� � 3ODQWV� DSSHDU� WR� UHTXLUH� FRQVLGHUDEOH� OLJKW�� � 5XVVHOO� HW� DO��
�������VXVSHFWHG�WKDW�WKH�SODQW�LV�DEOH�WR�LQYDGH�RSHQLQJV�LQ�IRUHVW�FDQRSLHV�FDXVHG�
E\�ZLQG�GDPDJH��HYHQWXDOO\�FRYHULQJ�WKH�GDPDJHG�YHJHWDWLRQ�DQG�UHVXOWLQJ�LQ�WKH�
´VWUDQJOHG�IRUHVWµ�DSSHDUDQFH�RI�QDWXUDO�VLWHV�RIWHQ�VHHQ�WRGD\��
�
�
6WDWXV�LQ�(YHUJODGHV�1DWLRQDO�3DUN��
�



���������

5XVVHOO�HW�DO�� ������� UHSRUWHG� WKDW�&ROXEULQD�DVLDWLFD�ZDV�RQO\�FDVXDOO\�QRWHG� LQ� WKH�
SDUN�XQWLO�WKH�HDUO\�����V�ZKHQ�ODUJH�PRQRW\SLF�VWDQGV�XS�WR�RQH�KD�LQ�DUHD�ZHUH�
REVHUYHG�DORQJ�WKH�FRDVW�RI�)ORULGD�%D\���,Q�������SDUN�PDQDJHPHQW�VWDII�UHSRUWHG�
����KD�RI�ODWKHU�OHDI�JURZLQJ�DW�VLWHV�DORQJ�WKH�FRDVW��HDVW�RI�)ODPLQJR�IURP�&KULV�
WLDQ�3RLQW�WR�6DQWLQL�%LJKW��LQFOXGLQJ�VRPH�RI�WKH�NH\V��+��:HUQHU��XQSXEO��PHPR��
��������,W�ZDV�QRWHG�DW�WKH�WLPH�WKDW�WKH�VLWHV��DSSHDUHG�WR�EH�DOPRVW�HQWLUHO\�GH�
YRLG�RI�YHJHWDWLRQ�ZLWK�RQO\�WDOO�WUHHV�SHUVLVWLQJ�µ���$�GHWDLOHG�YHJHWDWLRQ�DQG�PDS�
SLQJ�VWXG\�RI�WKH�FRDVWDO�DUHD�EHWZHHQ�)ODPLQJR�DQG�-RH�%D\��2OPVWHG�HW�DO��������
UHYHDOHG��SXUH�VWDQGV��RI�&ROXEULQD��FRYHULQJ�OHVV�WKDQ����KD��WKDW�DSSHDUHG�´ORFDOO\�
WR�HQJXOI�VWDQGV�RI�EXWWRQZRRG����,QWHUSUHWDWLRQ�RI������FRORU�LQIUDUHG�DHULDO�SKR�
WRJUDSKV�����������VFDOH��RI�WKH�HDVWHUQ�KDOI�RI�WKH�SDUN�E\�5RVH��������LQGLFDWHG�
WKDW�WKH�DUHDO�H[WHQW�RI�&ROXEULQD�DORQJ�WKH�VDPH�VWUHWFK�RI�FRDVWOLQH�KDG�LQFUHDVHG�
WR�QHDUO\� ����KD��3KRWRLQWHUSUHWDWLRQ�RI�����������86*6�1$33�FRORU� LQIUDUHG�
DHULDO�SKRWRJUDSKV�E\�7KH�8QLYHUVLW\�RI�*HRUJLD·V�&HQWHU�IRU�5HPRWH�6HQVLQJ�DQG�
0DSSLQJ�6FLHQFH� �&506�� �:HOFK�HW� DO�������� LV�SURYLGLQJ� WKH� ODWHVW� LQIRUPDWLRQ�
RQ�&ROXEULQD�DVLDWLFD�GLVWULEXWLRQ�LQ�WKH�SDUN���$FFRUGLQJ�WR�WKHLU�DQDO\VLV�RI�YHJHWD�
WLRQ�SDWWHUQV�DORQJ�WKH�)ORULGD�%D\�FRDVWOLQH�EHWZHHQ�)ODPLQJR�DQG�-RH�%D\��ODUJH��
GHQVH�VWDQGV�RI�ODWKHU�OHDI�RFFXS\�DSSUR[LPDWHO\�����KD��WKLV�DUHD�LQFUHDVHV�WR�����
KD�LI�VPDOOHU�SDWFKHV��OHVV�WKDQ���KD��DQG�KDUGZRRG�&ROXEULQD�DVLDWLFD�PL[WXUHV�DUH�
LQFOXGHG�� %DVHG� RQ� WKLV� LQIRUPDWLRQ� DQG� SUHYLRXV� UHSRUWV� RI� DUHDO� H[WHQW� DORQJ�
)ORULGD� %D\�� JHQHUDOO\� VLQFH� WKH� ����V�� ODWKHU� OHDI� KDV� GRXEOHG� LWV� VSDWLDO� H[WHQW��
HYHU\������\HDUV��/DWKHU�OHDI�DOVR�RFFXUV�DORQJ�WKH�ZHVWHUQ��*XOI��FRDVW�RI�WKH�SDUN�
IURP�&DSH�6DEOH�WR�7HQ�7KRXVDQG�,VODQGV��7KH�SDUN·V�SRSXODWLRQV�RI� ODWKHU� OHDI�
UDQJH�LQ�VL]H�IURP�OHVV�WKDQ���KD��WR�RYHU���KD��ZLWK�GHQVLWLHV�YDU\LQJ�IURP�PRQR�
W\SLF�VWDQGV�WR�PL[WXUHV�ZLWK�RWKHU�YHJHWDWLRQ�W\SHV��H�J���WURSLFDO�KDUGZRRGV��EXW�
WRQZRRG��PDQJURYHV��7RWDO� DUHDO� H[WHQW� RI� ODWKHU� OHDI� LQ� WKH� SDUN�� EDVHG� RQ� WKH�
&506�PDSSLQJ�HIIRUW���LV������KD��)LJ������
�
/DWKHU� OHDI·V� KDELWDW� SUHIHUHQFHV� LQ� WKH� SDUN� DUH� VWRUP� GHSRVLWHG� FRDVWDO� ULGJHV�
DERYH�WKH�]RQH�RI�SURORQJHG�LQXQGDWLRQ�EXW�VXEMHFW�WR�SHULRGLF�WLGHV��7KHVH�FRQ�
GLWLRQV� DUH� IRXQG� LQ� WURSLFDO� KDUGZRRG� KDPPRFNV� DQG� EXWWRQZRRG� �&RQRFDUSXV�
HUHFWXV�/��� IRUHVWV�DQG�KDPPRFNV�VLWXDWHG�DORQJ�WKH�FRDVW�RI� WKH�PDLQODQG�DQG� LV�
ODQGV��DV�ZHOO�DV�RQ�VWRUP�ULGJHV��EHUPV��ZLWKLQ�PDQJURYH�IRUHVWV���,Q�DGGLWLRQ��LW�
RFFXUV�DORQJ�HOHYDWHG�URDG�VKRXOGHUV�LQ�WKH�SDUN·V�FRDVWDO�DUHDV��H�J���PDLQ�URDG�EH�
WZHHQ�)ODPLQJR�DQG�:HVW�/DNH�� �7KHUH� LV�VRPH�FRQFHUQ� WKDW� ODWKHU� OHDI�PD\� LQ�
YDGH�LQWHULRU�KDPPRFNV�DQG�RWKHU�XSODQG�VLWHV�E\��WKLV�URXWH���
�
&ROXEULQD�DVLDWLFD�KDV� LQYDGHG� ERWK� GLVWXUEHG� VLWHV� �RSHQLQJV� LQ� IRUHVW� FDQRSLHV�
FDXVHG� E\� ZLQG� GDPDJH�� DQG� XQGLVWXUEHG� VLWHV� �RSHQ� KHUEDFHRXV� RU� JUDPLQRLG�
SDWFKHV�ZLWKLQ�D�IRUHVW����$�WKLFN�PDW�RI�HQWDQJOHG�VWHPV��RIWHQ�VHYHUDO�IHHW�WKLFN��
W\SLFDOO\�IRUPV�RQ�WKH�VLWH�DQG�LPSDFWV�WKH�XQGHUO\LQJ��QDWLYH�YHJHWDWLRQ�E\�JURZ�
LQJ�RQ�LW�RU�VKDGLQJ�LW�RXW���,WV�UDPEOLQJ�EUDQFKHV�FDQ�EH�VHHQ�KLJK�LQ�WKH�FDQRSLHV�
RI�IRUHVW�WUHHV�DQG�VKUXEV��HVSHFLDOO\�DORQJ�WKH�DGYDQFLQJ�HGJHV�RI�WKH�LQIHVWDWLRQ���
,QIHVWHG�VLWHV�DUH�ELRORJLFDOO\�OHVV�GLYHUVH�WKDQ�XQLPSDFWHG�VLWHV�DV�YHU\�IHZ�SODQWV�
FDQ�SHUVLVW�XQGHU�WKHVH�FRQGLWLRQV��LQFOXGLQJ�WKH�VHHGOLQJV�RI�ODWKHU�OHDI�LWVHOI��7KH�

-RQHV�



������� )ORULGD·V�*DUGHQ�RI�*RRG�DQG�(YLO�

)LJXUH���� �'LVWULEXWLRQ�RI�&ROXEULQD�DVLDWLFD�LQ�(YHUJODGHV�1DWLRQDO�3DUN��EDVHG�RQ�
LQWHUSUHWDWLRQ�RI�����������DHULDO�SKRWRJUDSKV����

RFFXUUHQFH�RI�ODWKHU�OHDI�LQ�WKH�FRDVWDO�WURSLFDO�KDUGZRRG�KDPPRFNV�LV�RI�SDUWLFX�
ODU�FRQFHUQ�GXH�WR�WKH�XQLTXHQHVV�DQG�UDULW\�RI�FHUWDLQ�SODQW�VSHFLHV�IRXQG�QDWX�
UDOO\�LQ�WKHP��LQFOXGLQJ�D�QXPEHU�RI�VWDWH�OLVWHG�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV�
�&RLOH� ������ VXFK� DV�:HVW� ,QGLDQ�PDKRJDQ\� �6ZLHWHQLD�PDKDJRQL��/��� -DFT���� WKDWFK�
SDOP� �7KULQD[�UDGLDWD���6FKXOW�� 	� 6FKXOW�� I���� ZLOG� GLOO\� �0DQLONDUD�MDLPLTXL��*ULVHE���
'XEDUG��� ZLOG� FLQQDPRQ� �&DQHOOD�ZLQWHUDQD��/��� *DHUWQ���� PDQFKLQHHO� �+LSSRPDQH�
PDQFLQHOOD�/����P\UWOH�RI�WKH�ULYHU��&DO\SWUDQWKHV�]X]\JLXP��/���6Z����6LPSVRQ�VWRSSHU�

(YHUJODGHV�1DWLRQDO�3DUN�

*XOI��
RI�

0H[LFR�

)ORULGD�%D\�
$WODQWLF�
2FHDQ�

%LJ�&\SUHVV�1DWLRQDO�
3UHVHUYH�



���������

�0\UFLDQWKHV�IUDJUDQV��6Z��� 0F9DXJK� YDU�� VLPSVRQLL� 5�:�� /RQJ��� FDFWL� �$FDQWKRFHUHXV�
WHWUDJRQXV� �/��� +XPPHOLQFN�� +DUULVLD� VLPSVRQLL� %ULWWRQ� 	� 5RVH��� EURPHOLDGV�
�7LOODQGVLD� VSS��� DQG� RUFKLGV� �(QF\FOLD�ERRWKLDQD��/LQGO��� 'UHVVOHU�� 2QFLGLXP�HQVDWXP�
/LQGO����DPRQJ�RWKHUV���-RQHV����������
�
�
0DQDJHPHQW�RI�/DWKHU�/HDI�
�
7KH�FRQWURO�RI�&ROXEULQD�DVLDWLFD�LQ�WKH�SDUN�KDV�EHHQ�KLQGHUHG�QRW�RQO\�E\�WKH�ODFN�
RI�IXQGV�DQG�PDQSRZHU��EXW�DOVR�E\�WKH�LQDFFHVVLELOLW\�RI�PRVW�VLWHV���/DWKHU�OHDI�
FRQWURO�HIIRUWV�KDYH�EHHQ�FDUULHG�RXW�VSRUDGLFDOO\�E\�WKH�SDUN·V�PDULQH�GLVWULFWV��L�
H���)ORULGD�%D\��)ODPLQJR��DQG�1RUWKZHVW�'LVWULFWV��DQG�WKH�SDUN·V�9HJHWDWLRQ�5H�
VRXUFHV�3URJUDP�RI� WKH�6RXWK�)ORULGD�1DWXUDO�5HVRXUFHV�&HQWHU� �6)15&�953���
WKH� SURJUDP� UHVSRQVLEOH� IRU� GHYHORSLQJ� DQG� LPSOHPHQWLQJ� H[RWLF� SODQW�PDQDJH�
PHQW�SURMHFWV�LQ�WKH�SDUN����
�
,Q�WKH�HDUO\�����V��6LHUUD�&OXE�YROXQWHHUV�DVVLVWHG�)ODPLQJR�'LVWULFW�UDQJHUV�WUHDW�
ODWKHU�OHDI�RQ�5DQNLQ�.H\�ZKHUH�XSURRWLQJ�RI�SODQWV�DQG�FXWWLQJ�RI�VWHPV�ZLWKRXW�
WKH�XVH�RI�KHUELFLGHV�ZHUH�WKH�PHWKRGV�XVHG�� �5HJURZWK�IURP�UHVSURXWLQJ�VWHPV�
RFFXUUHG� DQG� � ODWKHU� OHDI� FRQWLQXHV� WR� GRPLQDWH� ODUJH� SRUWLRQV� RI� WKH� XSODQG�
�KDPPRFN��VLWHV�RQ�WKLV�LVODQG���,Q�������IROLDU�DSSOLFDWLRQ�RI�������$UVHQDO�DQG�
EDVDO�EDUN� DSSOLFDWLRQ�RI�*DUORQ���E\�)ORULGD�%D\�'LVWULFW� UDQJHUV�ZHUH� XVHG� WR�
WUHDW� D� GHQVH� VWDQG� RI� ODWKHU� OHDI� LQYDGLQJ� D� WKDWFK� SDOP� KDPPRFN� QHDU� 'DYLV�
&RYH�RQ�WKH�PDLQODQG�VRXWK�RI�-RH�%D\�� �,QVSHFWLRQ�RI�WKH�VLWH� LQ������UHYHDOHG�
WKLFN�UHJURZWK�RI�ODWKHU�OHDI�IURP�WKH�VRLO�VHHG�EDQN�DQG�KHUELFLGH�GULIW�LPSDFWV�RQ�
QDWLYH�YHJHWDWLRQ�LQ�WKH�VXUURXQGLQJ�EXWWRQZRRG�DQG�PDQJURYH�IRUHVW�����
�
,Q������������H[RWLF�FRQWURO�HIIRUWV�LQLWLDWHG�E\�6)15&�953�ZHUH�GLUHFWHG�DW�LQ�
IHVWDWLRQV� RI� D� QXPEHU� RI� VPDOO�� ORFDOL]HG� SRSXODWLRQV� RI� ODWKHU� OHDI� DORQJ� WKH�
SDUN·V�*XOI� &RDVW� EHWZHHQ�(YHUJODGHV� &LW\� DQG�.H\�0F/DXJKOLQ� �D� GLVWDQFH� RI�
DERXW����NP���LQFOXGLQJ�RII�VKRUH�LVODQGV���0HFKDQLFDO��PDQXDO��UHPRYDO�RU�FXWWLQJ�
RI�VFDQGHQW��WZLQLQJ�VWHPV�ZDV�IROORZHG�LQ�FDVHV�ZKHUH�ODWKHU�OHDI�ZDV�VHHQ�WR�LP�
SDFW�GHVLUDEOH�YHJHWDWLRQ�E\�JURZLQJ�RQ�LW�RU�VKDGLQJ�LW�RXW��<RXQJ��VKDOORZ�URRWHG�
SODQWV� ZHUH� KDQG� SXOOHG�� )ROORZLQJ� /DQJHODQG� DQG� 6WRFNHU� �������� ROGHU� SODQWV�
ZLWK�D�PDLQ�WUXQN�ZHUH�WUHDWHG�XVLQJ�D�EDVDO�EDUN�DSSOLFDWLRQ�RI�����*DUORQ���RU�D�
FXW�VWXPS�WUHDWPHQW�ZLWK�����*DUORQ��$��RQH�RI�WKH�GLIILFXOWLHV�LQ�WUHDWLQJ�DGXOW�
SODQWV� LV� ORFDWLQJ�WUXQNV�XQGHU� WKH�SODQW
V� W\SLFDOO\� WKLFN�PDW�RI�HQWDQJOHG�VWHPV��
VRPHWLPHV�VHYHUDO�IHHW�WKLFN����
�
7KHVH�PHWKRGV�ZHUH�VXFFHVVIXOO\�XVHG�E\�0LDPL�'DGH�&RXQW\�3DUNV�DQG�5HFUHD�
WLRQ�'HSDUWPHQW·V�1DWXUDO�$UHDV�0DQDJHPHQW�IRU�FRQWUROOLQJ�ODWKHU�OHDI�RQ�(OOLRWW�
.H\��%LVFD\QH�1DWLRQDO�3DUN��LQ��������%DVDO�EDUN��FXW�VWXPS�DQG�IROLDU�DSSOLFDWLRQ�
PHWKRGV�XVLQJ�*DUORQ��$�KDYH�EHHQ�XVHG�WR�WUHDW�ODWKHU�OHDI�RQ�VWDWH�ODQGV�LQ�WKH�
)ORULGD�.H\V� �-��'XTXHVQHO�� SHUV�� FRPP����2EVHUYDWLRQV�PDGH�E\�PRVW� UHVRXUFH�
PDQDJHUV�RQ�WKH�SODQW
V�UHJHQHUDWLYH�FDSDELOLWLHV��VSHFLILFDOO\�URRWLQJ�DQG�VSURXWLQJ�

-RQHV�
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IURP� FXW� VWHPV�� IUXLWLQJ� LQ� \RXQJ� SODQWV� �DV� HDUO\� DV� �� \HDU� ROG��� DQG� ORQJ� OLYHG�
VHHGV�� VXSSRUW� WKH� QHHG� WR� FRQGXFW� ORQJ�WHUP� PRQLWRULQJ� DQG� UHWUHDWPHQW� RI�
ODWKHU�OHDI�DW�SUHYLRXVO\�WUHDWHG�VLWHV�WR�SUHYHQW�LWV�UHHVWDEOLVKPHQW��
�
�
/LWHUDWXUH�&LWHG�
�
&RLOH��1�� � ������ �1RWHV�RQ�)ORULGD·V�(QGDQJHUHG�DQG�7KUHDWHQHG�3ODQWV��*DLQHVYLOOH��)ORULGD�'HSDUWPHQW�RI�

$JULFXOWXUH�DQG�&RQVXPHU�6HUYLFHV�����
'RUHQ��5�)���DQG�'�7��-RQHV����������3ODQW�PDQDJHPHQW�LQ�(YHUJODGHV�1DWLRQDO�3DUN���,Q�'��6LPEHU�

ORII��'�&��6FKPLW]��DQG�7��&��%URZQ��HGV����6WUDQJHUV�LQ�3DUDGLVH�� �:DVKLQJWRQ��'�&���,VODQG�
3UHVV����

)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO����������)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO·V������/LVW�RI�)ORULGD·V�
0RVW�,QYDVLYH�6SHFLHV���85/���KWWS���ZZZ�IOHSSF�RUJ���OLVW�KWP����

-RQHV��'�7����������(FRORJLFDO�FRQVHTXHQFHV�RI�ODWKHUOHDI��&ROXEULQD�DVLDWLFD��LQ�VRXWKHUQ�)ORULGD���:LOG�
ODQG�:HHGV��:LQWHU������������

/DQJHODQG�� .��� HG�� ������([RWLF�:RRG\�3ODQW�&RQWURO��*DLQHVYLOOH�� 8QLYHUVLW\� RI� )ORULGD�� ,QVWLWXWH� RI�
)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��

/DQJHODQG�� .��� DQG� 5�� .�� 6WRFNHU�� � ������ � &RQWURO�RI�1RQ�1DWLYH�3ODQWV� LQ�1DWXUDO�$UHDV�RI�)ORULGD���
63������*DLQHVYLOOH��8QLYHUVLW\�RI�)ORULGD��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��

/RRSH��/����������$Q�RYHUYLHZ�RI�SUREOHPV�ZLWK�LQWURGXFHG�SODQW�VSHFLHV�LQ�QDWLRQDO�SDUNV�DQG�ELR�
VSKHUH�UHVHUYHV�RI�WKH�8QLWHG�6WDWHV���,Q��&��6WRQH��&��6PLWK��DQG�7��7XQLVRQ��HGV����$OLHQ�
3ODQW�,QYDVLRQV�LQ�1DWLYH�(FRV\VWHPV�RI�+DZDLL���0DQDJHPHQW�DQG�5HVHDUFK��� +RQROXOX�� 8QLYHUVLW\�
RI�+DZDLL�&RRSHUDWLYH�1DWLRQDO�3DUN�6WXGLHV�8QLW������������������ �

1DWLRQDO�3DUN�6HUYLFH����������0DQDJHPHQW�3ROLFLHV���:DVKLQJWRQ��'�&���1DWLRQDO�3DUN�6HUYLFH��
2OPVWHG�� ,��� /�� /RRSH�� DQG� 5�� 5XVVHOO�� � ������ �9HJHWDWLRQ�RI�WKH�6RXWKHUQ�&RDVWDO�5HJLRQ�RI�(YHUJODGHV�1D�

WLRQDO�3DUN�%HWZHHQ�)ODPLQJR�DQG�-RH�%D\�� �6RXWK�)ORULGD�5HVHDUFK�&HQWHU�7HFKQLFDO�5HSRUW�7�
������+RPHVWHDG��)OD���(YHUJODGHV�1DWLRQDO�3DUN��

5RVH��0�� � ������ �3URFHGXUHV��([RWLF�7UHH�6SHFLHV�0DSSLQJ�IURP�$HULDO�3KRWRJUDSKV�DW�(YHUJODGHV�1DWLRQDO�3DUN��
+RPHVWHDG��)OD����(YHUJODGHV�1DWLRQDO�3DUN��6RXWK�)ORULGD�5HVHDUFK�&HQWHU���

5XVVHOO��5���/��/RRSH�� DQG� ,��2OPVWHG�� � ������ �&ROXEULQD� DVLDWLFD�LQ�6RXWKHUQ�)ORULGD��+RPHVWHDG��)OD����
(YHUJODGHV�1DWLRQDO�3DUN��6RXWK�)ORULGD�5HVHDUFK�&HQWHU���

:HOFK��5���0��5HPLOODUG��DQG�5�)��'RUHQ����������*,6�GDWDEDVH�GHYHORSPHQW�IRU�6RXWK�)ORULGD·V�QD�
WLRQDO�SDUNV�DQG�SUHVHUYHV���3KRWRJUDPPHWULF�(QJLQHHULQJ�DQG�5HPRWH�6HQVLQJ���������������

:KLWHDNHU�� /��� DQG�5��'RUHQ�� � ������ �([RWLF�3ODQW�6SHFLHV�0DQDJHPHQW�6WUDWHJLHV�DQG�/LVW�RI�([RWLF�6SHFLHV�LQ�
3ULRULWL]HG�&DWHJRULHV�IRU�(YHUJODGHV�1DWLRQDO�3DUN���136�5HVHDUFK�0DQXDO�5HSRUW� 6HULHV� ��������
$WODQWD��*D���1DWLRQDO�3DUN�6HUYLFH��


