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‹ �/ DQGFDUH�5 HVHDUFK�1 HZ�=HDODQG�/ WG�� � � � ��
�
7KLV�LQIRUPDWLRQ�PD\ �EH�FRSLHG�DQG�GLVWULEXWHG�WR�RWKHUV�ZLWKRXW�OLPLWDWLRQ�SURYLGHG�
/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�DQG�WKH�VRXUFH�RI�WKH�LQIRUPDWLRQ�DUH�
DFNQRZOHGJHG��8 QGHU�QR�FLUFXPVWDQFHV�PD\ �D�FKDUJH�EH�PDGH�WR�WKLV�LQIRUPDWLRQ�ZLWKRXW�WKH�
ZULWWHQ�SHUPLVVLRQ�RI�/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG��
�
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� �� 0 HWKRGV���������������������������������������������������������������������������������������������������������������������������� � �

� �� 5HVXOWV������������������������������������������������������������������������������������������������������������������������������� � �

� �� � 6\ FDPRUH�ELRORJ\ ��VHH�%LEOLRJUDS\ � ����������������������������������������������������������������������� � �

� �� � ( QYLURQPHQW�RI�VWXG\ �DUHD�������������������������������������������������������������������������������������� � �

� �� � 6\ FDPRUH�LQ�1 RNRPDL�VWXG\ �DUHD���������������������������������������������������������������������������� � �

� �� � &XUUHQW�GLVWULEXWLRQ�RI�V\ FDPRUH�LQ�QRUWKHUQ�6RXWKODQG�	 �2 WDJR�������������������������� � �

� �� ' LVFXVVLRQV�DQG�&RQFOXVLRQV�������������������������������������������������������������������������������������������� � �

� �� � 6\ FDPRUH�HFRORJ\ ��������������������������������������������������������������������������������������������������� � �

� �� � 3RWHQWLDO�GLVWULEXWLRQ�RI�V\ FDPRUH�LQ�QRUWKHUQ�6RXWKODQG��������������������������������������� � �

� �� � 6\ FDPRUH�WKUHDWV�WR�ELRGLYHUVLW\ �YDOXHV�LQ�QRUWKHUQ�6RXWKODQG������������������������������ � �

� �� � 6\ FDPRUH�FRQWURO��������������������������������������������������������������������������������������������������� � � �

� �� 5HFRPPHQGDWLRQV����������������������������������������������������������������������������������������������������������� � � �

� �� $ FNQRZOHGJHPHQWV��������������������������������������������������������������������������������������������������������� � � �

� �� %LEOLRJUDSK\ ������������������������������������������������������������������������������������������������������������������� � � �

$ SSHQGL[ �� �/ LVW�RI�V\ FDPRUH�VWDQGV�LQ�1 RNRPDL�DUHD��0 DWDXUD�9 DOOH\ ��HVWLPDWHG�WR�

KDYH�PRUH�WKDQ�� � � �WUHHV��������������������������������������������������������������������������������������� � � �

$ SSHQGL[ �� �6LWH�DQG�VWDQG�FKDUDFWHULVWLFV�RI�V\ FDPRUH�VLWHV�DQG�DQ�DGMDFHQW�EHHFK�

IRUHVW�VLWH�LQ�1 RNRPDL�DUHD��0 DWDXUD�9 DOOH\ ��������������������������������������������������������� � � �
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/ DQGFDUH�5HVHDUFK�

6XP P DU\ �

�
3URMHFW�DQG�&OLHQW�
7KH�ULVN�SRVHG�E\ �V\ FDPRUH��$FHU�SVHXGRSODWDQXV��WR�6RXWKODQG�ZDV�LQYHVWLJDWHG�E\ �
/ DQGFDUH�5HVHDUFK��IRU�( QYLURQPHQW�6RXWKODQG��IXQGHG�E\ �DQ�( QYLUROLQN�0 HGLXP�$ GYLFH�
* UDQW��( 65&� � � � ��
�
2 EMHFWLYHV�
· � 3URYLGH�D�EULHI�VXPPDU\ �RI�V\ FDPRUH�ELRORJ\ ��
· � $ VVHVV�WKH�FXUUHQW�DQG�SRWHQWLDO�GLVWULEXWLRQ�RI�V\ FDPRUH�LQ�WKH�QRUWKHUQ�KLOO�FRXQWU\ �RI�

6RXWKODQG��WR�GHWHUPLQH�ZKDW�YDOXHV�DUH�DW�ULVN��DQG�KRZ�WR�PLQLPLVH�DQ\ �DGYHUVH�
LPSDFWV��

�
5 HVXOWV�
6\ FDPRUH�LV�ZLGHO\ �VFDWWHUHG�LQ�QRUWKHUQ�6RXWKODQG�SDUWLFXODUO\ �LQ�WKH�1 RNRPDL�DUHD�RI�WKH�
0 DWDXUD�9 DOOH\ �ZKHUH�LW�IRUPV�GHQVH�VWDQGV��,W�LV�IRXQG�PDLQO\ �RQ�VWHHS�URFN\ �VORSHV�ZLWK�D�
VRXWKHUO\ �DVSHFW��,W�LV�LQYDGLQJ�PDLQO\ �VFUXE�RI�H[ RWLF�ZHHGV�DQG�VPDOO�OHDYHG�QDWLYH�VSHFLHV�
�µJUH\ �VFUXE¶��DQG�IRUHVW�PDUJLQV��,W�LV�QRW�LQYDGLQJ�EHQHDWK�WKH�FDQRS\ �RI�DGMDFHQW�EHHFK�
IRUHVW��7KH�SRWHQWLDO�GLVWULEXWLRQ�RI�V\ FDPRUH�LV�PXFK�JUHDWHU�WKDQ�WKH�OLPLWHG�FXUUHQW�
GLVWULEXWLRQ��6\ FDPRUH�KDV�WKH�SRWHQWLDO�WR�LPSDFW�ELRGLYHUVLW\ �YDOXHV�LQ�QRUWKHUQ�6RXWKODQG��
�
&RQFOXVLRQV�DQG�5 HFRP P HQGDWLRQV�
· � %HFDXVH�V\ FDPRUH�VSUHDG�LV�VWLOO�DW�DQ�HDUO\ �VWDJH�LQ�QRUWKHUQ�6RXWKODQG��EXW�ZLWK�WKH�

SRWHQWLDO�WR�LQYDGH�D�UDQJH�RI�QDWLYH�VFUXE�DQG�RSHQ�FRPPXQLWLHV��LW�VKRXOG�EH�FRQWUROOHG�
ZKHUHYHU�LW�DSSURDFKHV�VXVFHSWLEOH�+ LJK�9 DOXH�$ UHDV��

· � ( IIRUWV�VKRXOG�EH�PDGH�E\ �DOO�SDUWLHV�WR�FRPSOHWH�DQG�PDNH�SXEOLFO\ �DYDLODEOH�WKH�
V\ FDPRUH�FRQWURO�H[ SHULPHQWV�XQGHUWDNHQ�E\ �/ DQGFDUH�5HVHDUFK�DW�3HHO�) RUHVW��
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/ DQGFDUH�5HVHDUFK�

� �� ,QWURGXFWLRQ�

�
7KH�ULVN�SRVHG�E\ �V\ FDPRUH��$FHU�SVHXGRSODWDQXV��WR�6RXWKODQG�ZDV�LQYHVWLJDWHG�E\ �
/ DQGFDUH�5HVHDUFK��IRU�( QYLURQPHQW�6RXWKODQG��IXQGHG�E\ �DQ�( QYLUROLQN�0 HGLXP�$ GYLFH�
* UDQW��( 65&� � � � ��
�

� �� %DFNJURXQG�

�
6\ FDPRUH��$FHU�SVHXGRSODWDQXV��LV�D�GHFLGXRXV�QRQ�QDWLYH�WUHH�WKDW�LV�ZLGHVSUHDG�LQ�1 HZ�
=HDODQG��$ V�D�FRQVHTXHQFH�RI�V\ FDPRUH¶V�DELOLW\ �WR�IRUP�GHQVH�VWDQGV�LQ�VFUXE�DQG�EHQHDWK�
WKH�FDQRS\ �RI�GDPDJHG�IRUHVW��ZKHUH�LW�FRPSHWHV�ZLWK�QDWLYH�JURXQG�IORUD�DQG�UHJHQHUDWLQJ�
QDWLYH�ZRRG\ �SODQWV��LW�LV�LQFOXGHG�LQ�VHYHUDO�UHJLRQDO�SHVW�PDQDJHPHQW�VWUDWHJLHV��530 6V��
�7DEOH�� � ��
�
7DEOH�� �6WDWXV�RI�V\ FDPRUH�ZLWKLQ�FXUUHQW�UHJLRQDO�SHVW�PDQDJHPHQW�VWUDWHJLHV�
�
5HJLRQ� &DWHJRU\ �

+RUL] RQV�5HJLRQDO�&RXQFLO� 6LWH�OHG�VSHFLHV�

* UHDWHU�: HOOLQJWRQ� 6LWH�OHG�VSHFLHV�

( QYLURQPHQW�&DQWHUEXU\ � %LRGLYHUVLW\ �SHVW�

( QYLURQPHQW�6RXWKODQG� 6XUYHLOODQFH�

&KDWKDP�,VODQGV�&RXQFLO� 7RWDO�FRQWURO�

�
6\ FDPRUH�LV�OLVWHG�DV�D�µVXUYHLOODQFH¶�SHVW�LQ�( QYLURQPHQW�6RXWKODQG¶V�530 6��2 QH�RI�WKH�
530 6�REMHFWLYHV�LV�WR�DVVHVV�WKH�ULVN�SDUWLFXODU�SHVW�SODQWV�SUHVHQW�WR�6RXWKODQG¶V�
HQYLURQPHQW��DQG�WKH�FRXQFLO�LV�FRPPLWWHG�ZLWKLQ�LWV�VWUDWHJ\ �WR�FROOHFWLQJ�LQIRUPDWLRQ�RQ�WKH�
VWDWXV�RI�V\ FDPRUH�DV�D�ZHHG��: LWKLQ�QRUWKHUQ�6RXWKODQG��V\ FDPRUH�LV�SDUWLFXODUO\ �FRPPRQ��
DQG�VSUHDGLQJ��LQ�WKH�XSSHU�0 DWDXUD�9 DOOH\ ��7KLV�VWXG\ �DLPV�WR�SURYLGH�D�EULHI�VXPPDU\ �RI�
V\ FDPRUH�ELRORJ\ �DV�D�EDFNJURXQG��DQG�WR�GHWHUPLQH�WKH�SDWWHUQ�RI�VSUHDG�DQG�SRWHQWLDO�
LPSDFWV�RI�V\ FDPRUH�LQYDVLRQ�LQ�WKLV�QRUWKHUQ�UHJLRQ�E\ �PDNLQJ�D�FORVH�VWXG\ �RI�LWV�
GLVWULEXWLRQ�DQG�LPSDFWV�LQ�WKH�XSSHU�0 DWDXUD�9 DOOH\ ��
�

� �� 2 EMHFWLYHV�

�
· � 3URYLGH�D�EULHI�VXPPDU\ �RI�V\ FDPRUH�ELRORJ\ ��
· � $ VVHVV�WKH�FXUUHQW�DQG�SRWHQWLDO�GLVWULEXWLRQ�RI�V\ FDPRUH�LQ�WKH�QRUWKHUQ�KLOO�FRXQWU\ �RI�

6RXWKODQG��WR�GHWHUPLQH�ZKDW�YDOXHV�DUH�DW�ULVN��DQG�KRZ�WR�PLQLPLVH�DQ\ �DGYHUVH�
LPSDFWV��

�
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/ DQGFDUH�5HVHDUFK�

� �� 0 HWKRGV�

�
3XEOLVKHG�DQG�HOHFWURQLF�LQIRUPDWLRQ�ZDV�H[ DPLQHG�VXIILFLHQW�WR�SURYLGH�D�EDFNJURXQG�WR�
V\ FDPRUH�HFRORJ\ ��
�
7KH�XSSHU�0 DWDXUD�9 DOOH\ �ZDV�YLVLWHG�ZLWK�5DQGDOO�0 LOQH��( QYLURQPHQW�6RXWKODQG��GXULQJ�
� ±� � �0 DUFK�� � � � ��ZKHQ�WKH�DXWXPQ�FRORXUV�RI�V\ FDPRUH�PDGH�LW�KLJKO\ �YLVLEOH��6\ FDPRUH�
VWDQGV�LQ�WKH�0 DWDXUD�9 DOOH\ �ZHUH�REVHUYHG�IURP�WKH�MXQFWLRQ�RI�WKH�1 RNRPDL�9 DOOH\ �5RDG�
ZLWK�6WDWH�+ LJKZD\ �� ��WR�WKH�OLPLWV�RI�YLVLEOH�V\ FDPRUH�GRZQ�WKH�0 DWDXUD�5LYHU�WRZDUGV�
&DWWOH�) ODW��DQG�XS�WKH�WULEXWDU\ �RI�WKH�1 RNRPDL�5LYHU��UHIHUUHG�WR�KHUHDIWHU�DV�WKH�VWXG\ �DUHD�
�) LJ��� � ��7KH�ORFDWLRQ�RI�VHYHUDO�LQDFFHVVLEOH�VWDQGV�LQ�WKLV�VHFWLRQ�RI�WKH�0 DWDXUD�FDWFKPHQW�
ZHUH�UHSRUWHG�WR�XV�E\ �-DPHV�+ RUH�DQG�$ QWRQ�* LEVRQ�RI�1 RNRPDL�6WDWLRQ��EXW�WKH\ �ZHUH�QRW�
DOO�VLJKWHG�E\ �XV��
�
: H�REVHUYHG�V\ FDPRUH�DQG�DVVRFLDWHG�YHJHWDWLRQ�IURP�URDGV�RU�WUDFNV�DQG�PDUNHG�WKHLU�
DSSUR[ LPDWH�ORFDWLRQ�RQ�WRSR�PDSV��' LVFUHWH�VWDQGV�DQG�LQGLYLGXDO�WUHHV�ZHUH�QRWHG�ZKHUH�
WKHVH�RFFXUUHG�VRPH�� � � V�RI�PHWUHV�IURP�WKH�QHDUHVW�SRWHQWLDO�SDUHQW�WUHH��( DFK�VWDQG�ZDV�
VFRUHG�DV�KDYLQJ�D�VLQJOH�WUHH��RU�� � � V��� � � � V��RU�� � �� � � �RU�PRUH�WUHHV��
�
) RXU�SORWV�ZLWKLQ�WKH�ODUJHVW�DUHDV�RI�V\ FDPRUH��6WDQGV�� �DQG�� ��$ SSHQGL[ �� � �ZHUH�GHVFULEHG�
XVLQJ�WKH�1 DWLRQDO�9 HJHWDWLRQ�6XUYH\ �GDWD�VKHHW�WR�GHWHUPLQH�ZKDW�ZDV�RFFXUULQJ�EHQHDWK�WKH�
V\ FDPRUH�FDQRS\ ��$ �EHHFK�IRUHVW�VWDQG�LPPHGLDWHO\ �DGMDFHQW�WR�WKH�V\ FDPRUH�VWDQG�ZDV�DOVR�
VDPSOHG�WR�GHWHUPLQH�ZKHWKHU�V\ FDPRUH�ZDV�LQYDGLQJ��VXPPDULVHG�LQ�$ SSHQGL[ �� � ��
�
,Q�DGGLWLRQ��DV�FRQVLGHUDEOH�WUDYHO�ZDV�UHTXLUHG�WKURXJK�&HQWUDO�2 WDJR�DQG�QRUWKHUQ�
6RXWKODQG�WR�DFFHVV�WKH�VWXG\ �DUHD��,�PDGH�GULYH�E\ �REVHUYDWLRQV�RI�V\ FDPRUH�IURP�WKH�
KLJKZD\ ��
�

� �� 5 HVXOWV�

�
� �� � 6\ FDP RUH�ELRORJ\ ��VHH�%LEOLRJUDS\ ��

6\ FDPRUH�LV�D�ODUJH�OHDYHG��GHFLGXRXV�WUHH�WKDW�JURZV�WR�� � �P��DQG�FRPPRQO\ �OLYHV�IRU�� � � ±
� � � �\ HDUV��,Q�%ULWDLQ�LW�UHDFKHV�DOWLWXGHV�XS�WR�� � � �P��,Q�PDQ\ �SODFHV�LQ�%ULWDLQ�DQG�
1 HZ�=HDODQG�V\ FDPRUH�IRUPV�PRQRVSHFLILF�VWDQGV��,W�JURZV�RQ�D�ZLGH�YDULHW\ �RI�VRLOV��EXW�
VXIIHUV�IURP�DOXPLQLXP�WR[ LFLW\ �RQ�YHU\ �DFLG�VRLOV��* URZWK�UDWHV�RI�PDWXUH�WUHHV�DUH�KLJK�
FRPSDUHG�ZLWK�VRPH�RWKHU�VSHFLHV�LQ�%ULWDLQ��DQG�WKLV�LV�SUREDEO\ �EHFDXVH�RI�WKHLU�KLJK�OHDI�
DUHD��UDWKHU�WKDQ�DQ\ �JUHDWHU�SKRWRV\ QWKHWLF�HIILFLHQF\ ��) ORZHULQJ�RFFXUV�UHJXODUO\ ��DQG�WKH�
DEXQGDQW�ODUJH�VHHGV��� � �PJ��DUH�ZLQG�GLVSHUVHG��7KHVH�PXVW�XQGHUJR�D�SHULRG�RI�PLOG�
GHVLFFDWLRQ�DQG�WKHQ�FKLOOLQJ�EHIRUH�WKH\ �ZLOO�JHUPLQDWH��6HHGV�DUH�GLVSHUVHG�IURP�ODWH�ZLQWHU�
WR�HDUO\ �VSULQJ��7KHUH�LV�QR�SHUVLVWHQW�VHHG�EDQN��+ RZHYHU��V\ FDPRUH�KDV�WKH�DELOLW\ �WR�
UHFRYHU�IURP�FXW�VWXPSV�DQG�LW�IRUPV�VXFNHUV�WR�D�PLQRU�GHJUHH��
�
6HHGOLQJV�PDNH�UDSLG�KHLJKW�JURZWK�LQ�PLOG�VKDGH�DQG�WKH\ �PD\ �EHQHILW�IURP�UHGXFHG�
FRPSHWLWLRQ�IURP�KHUEDFHRXV�VSHFLHV�DW�� � � �OLJKW��7KH\ �FDQ�JURZ�LQ�DV�OLWWOH�DV�� � �OLJKW�EXW�



� �
�

/ DQGFDUH�5HVHDUFK�

EHFRPH�QXWULHQW�GHILFLHQW�DW�VXFK�ORZ�OHYHOV��HVSHFLDOO\ �RQ�SRRU�VRLOV��7KLV�LV�SDUWO\ �D�IXQFWLRQ�
RI�WKHLU�ZHDN�DELOLW\ �WR�VFDYHQJH�QLWURJHQ�IURP�G\ LQJ�OHDYHV��,Q�WLPHV�RI�PRGHUDWH�GURXJKW��
DVVLPLODWHV�DUH�WUDQVIHUUHG�IURP�OHDYHV�WR�URRWV��ZLWK�OLWWOH�RYHUDOO�UHGXFWLRQ�LQ�WRWDO�SODQW�
ZHLJKW��6\ FDPRUH�VHHGOLQJV�DUH�VXEMHFW�WR�FRQVLGHUDEOH�VOXJ�SUHGDWLRQ�LQ�( QJODQG��DOWKRXJK�
WKH�RYHUDOO�LPSDFW�RI�WKLV�RQ�WKH�XOWLPDWH�VWDQG�GHQVLW\ �KDV�QRW�EHHQ�GHWHUPLQHG��3URYLGHG�WKH�
VRLOV�DUH�VXIILFLHQWO\ �IHUWLOH��VHHGOLQJV�FDQ�VLW�RQ�WKH�IRUHVW�IORRU�IRU�D�QXPEHU�RI�\ HDUV��
JURZLQJ�RQO\ �YHU\ �VORZO\ �XQWLO�D�OLJKW�JDS�RFFXUV��&RQVHTXHQWO\ ��WKH�UHODWLRQVKLS�EHWZHHQ�
VWHP�GLDPHWHU�DQG�KHLJKW��DQG�WUHH�DJH��LV�UDWKHU�ZHDN�LQ�V\ FDPRUH�VWDQGV�DVVRFLDWHG�ZLWK�
HVWDEOLVKHG�IRUHVWV��5 �3��%X[ WRQ��XQSXEO��GDWD���
�
� �� � ( QYLURQP HQW�RI�VWXG\ �DUHD�

7KH�HQYLURQPHQW�RI�V\ FDPRUH�LQ�QRUWKHUQ�6RXWKODQG�DQG�SDUWV�RI�LQODQG�2 WDJR�LV�FODVVLILHG�DV�
6RXWK�HDVWHUQ�+LOO�&RXQWU\ �DQG�0 RXQWDLQV��PDLQO\ �4 � � �� / HDWKZLFN�HW�DO��� � � � � ��7KH�FOLPDWH�
LV�FRRO��ZLWK�ORZ�DQQXDO�DQG�ZLQWHU�VRODU�UDGLDWLRQ��DQG�UHODWLYHO\ �GU\ �EHFDXVH�RI�WKH�
VKHOWHULQJ�HIIHFW�RI�WKH�6RXWKHUQ�$ OSV��3DUHQW�PDWHULDOV�DUH�PDLQO\ �VFKLVW��JUH\ ZDFNH�DQG�
WHUWLDU\ �URFNV��6RLOV�DUH�JHQHUDOO\ �PRGHUDWHO\ �ZHOO�GUDLQHG�DQG�FRPSDUDWLYHO\ �IHUWLOH�IRU�
PRXQWDLQ�VRLOV��,Q�1 RNRPDL�DUHD�WKH�ZLQGV�DUH�SUHGRPLQDQWO\ �IURP�WKH�VRXWK�ZHVW�DQG�QRUWK�
ZHVW�TXDUWHUV��-��+RUH��SHUV��FRPP����
�
7KH�SUH�0 DRUL�YHJHWDWLRQ�RI�WKH�VWXG\ �DUHD�ZRXOG�KDYH�EHHQ�SUHGRPLQDQWO\ �1RWKRIDJXV�
IRUHVW�DQG�ZKLOH�PXFK�RI�WKLV�UHPDLQHG�ZKHQ�( XURSHDQV�DUULYHG��RQO\ �VPDOO�DUHDV�RI�IRUHVW�
QRZ�VXUYLYH�LQ�JXOOLHV�DQG�VRXWKHUO\ �IDFHV��7KH�GRPLQDQW�YHJHWDWLRQ�LV�QRZ�LPSURYHG�
JUDVVODQG��GHYHORSHG�IURP�WXVVRFN�JUDVVODQG��ZLWK�ODUJH�DUHDV�RI�VFUXE��2 Q�VXQQ\ �IDFHV�ZLWK�D�
KLVWRU\ �RI�WRSGUHVVLQJ�WKLV�LV�SUHGRPLQDQWO\ �PDWDJRXUL�� ' LVFDULD�WRXPDWRX���2 Q�FROGHU�IDFHV�
DQG�DW�DOWLWXGHV�DERYH�F��� � � �P�LW�LV�SUHGRPLQDQWO\ �µJUH\ �VFUXE¶��VHQVX�: DUGOH��� � � � � ��WKDW�LV��
VPDOO�OHDYHG�VKUXEV�GRPLQDWHG�E\ �&RSURVPD�VSS���0 HOLF\ WXV�DOSLQXV��&RURNLD�FRWRQHDVWHU��
DQG�PDWDJRXUL��/ DUJH�DUHDV�RI�JUH\ �VFUXE�DUH�EHLQJ�LQYDGHG�E\ �EURDGOHDYHG�VSHFLHV��
SDUWLFXODUO\ �EODFN�PDSRX��3LWWRVSRUXP�WHQXLIROLXP��WR�IRUP�µJUHHQ�VFUXE¶��
�
( XURSHDQ�UHVLGHQFH�LQ�WKH�1 RNRPDL�YDOOH\ �GDWHV�IURP�WKH�� � � � V�ZKHQ�WKH�DUHD�ZDV�WDNHQ�XS�
DV�D�VKHHS�UXQ��KWWS���ZZZ�QRNRPDL�FR�Q] �WKH�VWDWLRQ�SKS��DQG�D�KRPHVWHDG�EXLOW�LQ�WKH�
� � � � V��* ROG�ZDV�GLVFRYHUHG�VKRUWO\ �DIWHUZDUGV�DQG�WKHUH�DUH�ZRUNLQJV�YLVLEOH�LQ�PDQ\ �SODFHV��
7KH�SUHVHQW�1 RNRPDL�KRPHVWHDG�LQ�WKH�YDOOH\ �KDV�YHU\ �ODUJH�V\ FDPRUH�WUHHV�DORQJ�WKH�
GULYHZD\ ��7KHUH�DUH�DOVR�FULEV��KXWV��DSSUR[ LPDWHO\ �KDOIZD\ �EHWZHHQ�WKH�KLJKZD\ �DQG�WKH�
KRPHVWHDG��DQG�WKRVH�RQ�WKH�QRUWK�EDQN�DUH�DVVRFLDWHG�ZLWK�V\ FDPRUH�VWDQGV��$ OO�WKHVH�
REVHUYDWLRQV�DUH�PDGH�WR�LQGLFDWH�WKDW�DOWKRXJK�WKH�DUHD�LV�UHODWLYHO\ �LVRODWHG��WKHUH�KDV�EHHQ�D�
JUHDW�GHDO�RI�KXPDQ�DFWLYLW\ �LQ�WKH�DUHD�IRU�D�YHU\ �ORQJ�WLPH�DQG�WKDW�V\ FDPRUH�KDV�EHHQ�LQ�WKH�
DUHD�IRU�SUREDEO\ �PRUH�WKDQ�� � � �\ HDUV��
�
&RQFHUQLQJ�RWKHU�ZHHGV��EURRP��&\ WLVXV�VFRSDULXV��LV�WKH�PDLQ�ZRRG\ �ZHHG�DQG�LV�GRPLQDQW�
RYHU�ODUJH�DUHDV��SDUWLFXODUO\ �RQ�VWHHS�VORSHV��* RUVH��8 OH[ �HXURSDHXV��LV�PRUH�ORFDOLVHG�
DOWKRXJK�WKHUH�DUH�ODUJH�VWDQGV�LQ�VRPH�SODFHV��+DZWKRUQ��&UDWDHJXV�PRQRJ\ QD��LV�DEXQGDQW�
EHWZHHQ�WKH�PDLQ�KLJKZD\ �DQG�WKH�FULEV�DQG�WKHUH�DUH�ODUJH�VWDQGV�LQ�WKH�JXOOLHV�EHKLQG�WKH�
JHQHUDO�YLFLQLW\ �RI�WKH�1 RNRPDL�KRPHVWHDG��5RZDQ��6RUEXV�DFXSDULD��LV�SUHVHQW�DV�LVRODWHG�
LQGLYLGXDOV�PDLQO\ �QHDU�WKH�FULEV��6\ FDPRUH��DV�ZLOO�EH�GHVFULEHG�LQ�JUHDWHU�GHWDLO�EHORZ��LV�
PRUH�DEXQGDQW�RYHUDOO�WKDQ�KDZWKRUQ��EXW�PXFK�OHVV�DEXQGDQW�WKDQ�EURRP�RU�JRUVH��
�



� �
�

/ DQGFDUH�5HVHDUFK�

� �� � 6\ FDP RUH�LQ�1 RNRP DL�VWXG\ �DUHD�

7KH�RYHUDOO�GLVWULEXWLRQ�RI�V\ FDPRUH�ZLWKLQ�WKH�VWXG\ �DUHD�LV�VKRZQ�LQ�) LJ��� ��7KHUH�DUH�RQO\ �
WZR�VWDQGV�UDQNHG�DV�EHLQJ�� � �� � � �WUHHV��RQ�WKH�WUXH�ULJKW�RI�WKH�1 RNRPDL�5LYHU�QHDU�LWV�
MXQFWLRQ�ZLWK�WKH�0 DWDXUD�5LYHU��6WDQG�� � �DQG�RQ�WKH�WUXH�ULJKW�RI�WKH�0 DWDXUD�5LYHU�RSSRVLWH�
WKH�HQG�RI�WKH�IDUP�WUDFN�SDVW�3DGG\ V�0 LOHVWRQH��6WDQG�� � ��) LJ��� � ��( OVHZKHUH��V\ FDPRUH�
RFFXUV�PRVWO\ �DV�JURXSV�RI�D�IHZ�KXQGUHG�WR�D�IHZ�WKRXVDQG�WUHHV��,VRODWHG�WUHHV�DUH�FRPPRQ�
EXW�WKH\ �SHWHU�RXW�GRZQVWUHDP��WKHUH�LV�D�WRWDO�RI�DERXW�� � �WUHHV�EHWZHHQ�WKH�VRXWKHUQ�OLPLW�RI�
WKH�ODVW�GHQVH�VWDQG�LQ�WKH�FDWFKPHQW��6WDQG�� � �DQG�WKH�WLQ�VKHG��( �� � � � � � � ��1 �� � � � � � � � �DQG�
D�IXUWKHU�� ±� � � �WUHHV�EHWZHHQ�WKHUH�DQG�KDOIZD\ �WRZDUGV�WKH�URDG�HQG�IURP�&DWWOH�) ODW�
6WDWLRQ��7KHUH�DUH�DOVR�LVRODWHG�VWDQGV�LQ�VHYHUDO�JXOOLHV�ZHOO�DZD\ �IURP�WKH�PDLQ�0 DWDXUD±
1 RNRPDL�YDOOH\ V��2 QH�RI�WKHVH��LQ�WKH�KHDGZDWHUV�RI�' RPH�&UHHN��ZDV�GHVWUR\ HG�� ' 2 &��
6RXWKODQG��SHUV��FRPP����
�
7KH�PDMRULW\ �RI�V\ FDPRUH�VWDQGV�DUH�RQ�VWHHS��� � ƒ±� � ƒ��WR�YHU\ �VWHHS��• �� � ƒ��VRXWK��WR�VRXWK�
HDVW�IDFLQJ�KLOO�VORSHV�ZLWK�DEXQGDQW�VXUIDFH�URFNV��$ SSHQGL[ �� � ��,Q�VRPH�VLWHV�WKLV�LV�FRDUVH�
DQG�EORFN\ �HQRXJK�WR�LQKLELW�SODQW�JURZWK�DQG�FDQ�EH�GHVFULEHG�DV�PRELOH�VFUHH��$ VLGH�IURP�
WKDW��LVRODWHG�V\ FDPRUH�WUHHV�ZHUH�UDUHO\ �IRXQG�RQ�ORZHU�IDQV�RU�ULYHU�EHGV��DQG�DOZD\ V�LQ�
DVVRFLDWLRQ�ZLWK�GHQVH�VFUXE�RI�QDWLYH�DQG�H[ RWLF�VSHFLHV�DVVRFLDWHG�ZLWK�FROOXYLXP��2 QO\ �
UDUHO\ �DUH�V\ FDPRUHV�IRXQG�RQ�WKH�WUXH�OHIW�EDQN�RI�WKH�0 DWDXUD�5LYHU�EHORZ�WKH�MXQFWLRQ�ZLWK�
WKH�1 RNRPDL�5LYHU��DQG�WKHQ�XVXDOO\ �LQ�JXOOLHV��7KH�PDMRULW\ �RI�V\ FDPRUH�WUHHV�DUH�EHWZHHQ�
� � � �DQG�� � � �P�D�V�O��DQG�OHVV�FRPPRQO\ �DERYH�� � � �P��
�
,Q�ZHOO�GHYHORSHG�GHQVH�VWDQGV�ZLWK�FURZQV�DW�F��� � �P�DQG�PHDQ�VWHP�GLDPHWHUV�RI�F��� ±
� � �FP��WKHUH�LV�YHU\ �OLWWOH�XQGHUVWRUH\ �DSDUW�IURP�VFDWWHUHG�VPDOO�OHDYHG�VKUXEV��D�IHZ�H[ RWLF�
KHUEV��DQG�RFFDVLRQDOO\ �FURZQ�IHUQ��6WDQGV�� D±� E��� � E��$ SSHQGL[ �� � ��,Q�OHVV�GHQVH�VWDQGV��LQ�
RQH�FDVH�FOHDUO\ �UHSUHVHQWLQJ�WKH�PDUJLQV�RI�WKH�LQYDVLRQ�ZKHUH�WKHUH�ZDV�DQ�ROGHU�WUHH�RI�� � �
FP�GLDPHWHU�VXUURXQGHG�E\ �VWHPV�RI�PRVWO\ �OHVV�WKDQ�� �FP�GLDPHWHU��WKH�DVVRFLDWHG�
YHJHWDWLRQ�ZDV�PL[ HG�VFUXE�RI�QDWLYH�VSHFLHV�DQG�WDOO�GHDG�EURRP��6WDQG�� � F��$ SSHQGL[ �� � ��
�
6\ FDPRUH�RFFXSLHV�DUHDV�RI�GDPDJHG�EHHFK�IRUHVW�DQG�VRPH�VWHHS�VLGHG�JXOOLHV��EXW�LW�LV�QRW�
LQYDGLQJ�LQWDFW�EHHFK�IRUHVW�LQ�WKLV�FDWFKPHQW��+ RZHYHU��LW�DSSHDUV�WR�SUHYHQW�WKH�PDUJLQDO�
UHLQYDVLRQ�RI�EHHFK�IRUHVW�LQWR�VKUXE�ODQG��ZKLFK�LW�PLJKW�RWKHUZLVH�GR��
�
$ �VWULNLQJ�IHDWXUH�RI�WKH�V\ FDPRUH�VWDQGV��HVSHFLDOO\ �WKRVH�WRZDUGV�WKH�VRXWKHUQ�OLPLW��LV�WKDW�
SDWFKHV�IRUPHG�E\ �ROG�WUHHV�VXUURXQGHG�E\ �MXYHQLOHV�FDQ�FOHDUO\ �EH�VHHQ�HVWDEOLVKLQJ�LQ�VFUXE�
�) LJ��� � ��%URRP�IRUPV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�VFUXE�LQ�PDQ\ �FDVHV��2 QO\ �RFFDVLRQDOO\ �
GRHV�V\ FDPRUH�HVWDEOLVK�ZKHUH�GHQVH�QDWLYH�µJUH\ �VFUXE¶�IRUPV�D�WLJKW�FDQRS\ ��DQG�XVXDOO\ �
ZKHUH�WKHUH�LV�EURNHQ�JURXQG�DW�WKH�VXUIDFH��6\ FDPRUH�LV�HYHQ�OHVV�FRPPRQO\ �DVVRFLDWHG�ZLWK�
µJUHHQ�VFUXE¶��WKDW�LV��ZKHUH�EODFN�PDSRX�GRPLQDWHV�WKH�FDQRS\ ��,Q�SODFHV��LW�DSSHDUV�
V\ FDPRUH�DQG�JUHHQ�VFUXE�DUH�FRPSHWLQJ�WR�LQYDGH�WKH�JUH\ �VFUXE��LQFOXGLQJ�EURRP��EHIRUH�
WKH�VLWH�LV�IXOO\ �RFFXSLHG��
�
: KLOH�LW�ZDV�QRW�WKH�REMHFWLYH�RI�WKLV�VWXG\ �WR�UHSRUW�RQ�WULDOV�WR�NLOO�V\ FDPRUH��WKH�DHULDO�
SRLVRQLQJ�WULDOV�E\ �WKH�UXQKROGHU�DSSHDU�WR�KDYH�EHHQ�SDUWLDOO\ �VXFFHVVIXO�LQ�NLOOLQJ�GHQVH�
VWDQGV�RI�V\ FDPRUH��2 EVHUYDWLRQV�IURP�D�GLVWDQFH�VXJJHVW�V\ FDPRUH�UHJURZWK�ZRXOG�
HYHQWXDOO\ �UHRFFXS\ �WKH�VLWH��KRZHYHU��6WDQG�� �ZDV�UHFHQWO\ �VSUD\ HG�EXW�LW�LV�WRR�HDUO\ �WR�
GHWHFW�DQ\ �HIIHFW�DSDUW�IURP�VRPH�OHDYHV�KDYLQJ�IDOOHQ�DW�WKH�WLPH�RI�VDPSOLQJ��
�
�
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,W�LV�ZRUWK�QRWLQJ�WKDW�DQ�DSSDUHQWO\ �YLDEOH�V\ FDPRUH�VHHG�ZDV�IRXQG�DSSUR[ LPDWHO\ �� � � �P�
IURP�WKH�QHDUHVW�DGXOW�WUHH��DQG�V\ FDPRUH�VHHGOLQJV�KDYH�EHHQ�IRXQG�RQ�4 XDLO�,VODQG�LQ�
/ \ WWHOWRQ�+DUERXU��F��� �NP�IURP�SRWHQWLDO�VRXUFH�WUHHV��&�-��%XUURZV��SHUV��FRPP����
�
� �� � &XUUHQW�GLVWULEXWLRQ�RI�V\ FDP RUH�LQ�QRUWKHUQ�6RXWKODQG�	 �2 WDJR�

6RPH�LPSUHVVLRQ�RI�V\ FDPRUH�LQ�6RXWKODQG�DQG�2 WDJR�RQ�6RXWK�( DVWHUQ�+ LOO�DQG�+LJK�
&RXQWU\ �0 RXQWDLQV��4 � ±4 � ��HQYLURQPHQWV��/ HDWKZLFN�HW�DO��� � � � � �FDQ�EH�JDLQHG�IURP�WKH�
GHVFULSWLRQV�RI�WKH�YHU\ �IHZ�VFHQLF�UHVHUYHV�LQ�WKHVH�WZR�UHJLRQV��$ OOHQ�HW�DO��� � � � ��: DUG�	 �
0 RQUR�� � � � � ��$ OWKRXJK�WKHVH�PD\ �EH�VRPHZKDW�RXW�RI�GDWH��WKH\ �DUH�WKH�RQO\ �FRPSUHKHQVLYH�
DFFRXQW�RI�UHVHUYHG�ODQG�LQ�WKH�UHJLRQ��2 I�WKH�YHU\ �IHZ�UHVHUYHV�LQ�WKLV�HQYLURQPHQW�FODVV��
V\ FDPRUH�LV�DEVHQW�IURP�WKH�* OHQ�$ OOHQ�6FHQLF�5HVHUYH�ZHVW�RI�. LQJVWRQ�DQG�WKH�7H�. HUH�
+DND�6FHQLF�5HVHUYH��ZKLFK�LV�DQ�DUHD�RI�VFUXE�DQG�IRUHVW�IRUPLQJ�WKH�EDFNGURS�WR�. LQJVWRQ��
7KLV�UHVHUYH�LV�FORVH�WR�KRXVHV��ZKLFK�DUH�WKH�VRUW�RI�SODFHV�V\ FDPRUH�PLJKW�EH�H[ SHFWHG��
6\ FDPRUH�ZDV�VWLOO�DEVHQW�DW�WKH�WLPH�RI�WKH�SUHVHQW�VWXG\ �DQG�WKH�EULJKW�FRORXUHG�
FRQVSLFXRXV�WUHHV�YLVLEOH�IURP�WKH�YLOODJH�WUDQVSLUHG�WR�EH�DVK��) UD[ LQXV�H[ FHOVLRU���QRW�QRWHG�
E\ �$ OOHQ�HW�DO��� � � � � ��$ �ODUJH�H[ RWLF�WUHH�ZHOO�DERYH�WKH�1 RNRPDL�FULEV�ZDV�DOVR�DVK��1 RQH�RI�
WKHVH�WUHHV�DUH�OLNHO\ �WR�KDYH�EHHQ�SODQWHG�DQG�WKHLU�SUHVHQFH�LQGLFDWHV�WKH�SRZHU�RI�ZLQG�
GLVSHUVDO�LQ�WKH�UHJLRQ��,W�ZRXOG�DSSHDU�WKDW�V\ FDPRUH�LV�DEVHQW�GHVSLWH�WKH�GLVSHUVDO�
RSSRUWXQLWLHV��
�
( YHQ�RXWVLGH�WKLV�HQYLURQPHQW�FODVV�LQ�6RXWKODQG�WKHUH�RQO\ �DUH�WZR�HQWULHV�IRU�V\ FDPRUH��
&UR\ GRQ�%XVK�' RPDLQ��ZKHUH�LW�LV�VLPSO\ �OLVWHG�DV�SUHVHQW��DQG�. HUU¶V�%XVK�SURWHFWHG�SULYDWH�
ODQG��ZKHUH�µHOGHUEHUU\ �DQG�V\ FDPRUH�>DUH@�FRPPRQ�DORQJ�WKH�HGJHV¶��$ OOHQ�HW�DO��� � � � � � �
FRQVLGHUHG�WKDW�H[ RWLF�VSHFLHV�ZHUH�QRW�D�SUREOHP�DQG�ZRXOG�EH�UHSODFHG�E\ �QDWLYH�VSHFLHV��
�
,Q�WKH�VHYHUDO�UHVHUYHV�RQ�4 � ±4 � �HQYLURQPHQWV�LQ�ZHVWHUQ�2 WDJR��: DUG�	 �0 RQUR�� � � � � �
LPPHGLDWHO\ �DGMDFHQW�WR�QRUWKHUQ�6RXWKODQG��V\ FDPRUH�LV�OLVWHG�DV�µRFFDVLRQDO¶�IRU�) HHKO\ �
+LOO�UHVHUYH�EHKLQG�$ UURZWRZQ��,�KDYH�QRW�FKHFNHG�WKH�ERXQGDULHV�RI�WKLV�UHVHUYH�ZLWK�
UHVSHFW�WR�WKH�FXUUHQW�DEXQGDQW�V\ FDPRUH�YHJHWDWLRQ�RQ�WKHVH�KLOOVLGHV�EXW�,�ZRXOG�H[ SHFW�WKDW�
VRPH�RI�WKHP�DUH�ZLWKLQ�WKH�UHVHUYH��HVSHFLDOO\ �VLQFH�LW�ZDV�PRVWO\ �VFUXE�RI�EURRP��EULDU�
�5RVD�UXELJLQRVD���HOGHU��6DPEXFXV�QLJUD���DQG�KDZWKRUQ�DQG�ZDV�VWLOO�JUD] HG�LQ�� � � � �� : DUG�
	 �0 RQUR�� � � � � ��6\ FDPRUH�ZDV�QRW�OLVWHG�DV�EHLQJ�SUHVHQW�RQ�4 XHHQVWRZQ�+LOO�LQ�� � � � �
� : DUG�	 �0 RQUR�� � � � � �EXW�LW�LV�WKHUH�QRZ��0 RUH�W\ SLFDO�RI�V\ FDPRUH�DUH�KHDY\ �LQIHVWDWLRQV�LQ�
KLJKO\ �PRGLILHG�UHVHUYHV�QHDU�WRZQV��H�J��5RVV�&UHHN�5HVHUYH�LQ�SHUL�XUEDQ�' XQHGLQ��%ULDQ�
+HHQDQ��SHUV�FRPP����
�
' ULYH�E\ �REVHUYDWLRQV�RI�FRXQWU\ �RWKHU�WKDQ�UHVHUYHV�UHYHDOHG�V\ FDPRUH�WR�KDYH�D�SDWFK\ �
GLVWULEXWLRQ�LQ�QRUWKHUQ�6RXWKODQG�DQG�ZHVWHUQ�2 WDJR��$ SDUW�IURP�EHLQJ�DEXQGDQW�DURXQG�
4 XHHQVWRZQ�DQG�$ UURZWRZQ�LW�UHDFKHV�JUHDW�DEXQGDQFH�LQ�WKH�. DZDUDX�* RUJH��HVSHFLDOO\ �
QHDU�WKH�KLVWRULF�VXVSHQVLRQ�EULGJH�VXSSRUWLQJ�WKH�EXQJHH�MXPS��,W�ZDV�YHU\ �FRPPRQ�RQ�
VRXWK�IDFLQJ�VORSHV��EXW�WKHUH�DUH�D�IHZ�SDWFKHV�RQ�WKH�QRUWK�IDFLQJ�VORSHV�LQ�JXOOLHV��) URP�
4 XHHQVWRZQ�VRXWK�LW�LV�LQ�VFDWWHUHG�ORFDWLRQV�DOO�WKH�ZD\ �WR�$ WKRO��LQ�WKH�XSSHU�0 DWDXUD�
9 DOOH\ ��ZKHUH�LW�FRQWULEXWHV�WR�WKH�EDFNGURS�WR�WKH�WRZQ�RQ�VWHHS�VRXWK�IDFLQJ�VFUXEE\ �
KLOOVLGHV��LQ�DVVRFLDWLRQ�ZLWK�KDZWKRUQ�DQG�RWKHU�VKUXEV��7KHVH�VWDQGV�KDYH�FOHDUO\ �DULVHQ�
SULPDULO\ �WKURXJK�EURRP��7KH\ �DSSHDU�WR�KDYH�RULJLQDWHG�IURP�VLPLODU�YHJHWDWLRQ�WR�WKRVH�
DURXQG�$ UURZWRZQ��DQG�WKH�GHVFULSWLRQV�RI�: DUG�DQG�0 RQUR��� � � � � �PHQWLRQHG�DERYH�ZRXOG�
WHQG�WR�VXSSRUW�WKLV��
�
�
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) LJ�� ��/ RFDWLRQ�RI�WKH�VWXG\ �DUHD�LQ�WKH�1 RNRPDL�DUHD�RI�WKH�0 DWDXUD�YDOOH\ ��5HODWLYH�QXPEHU�
RI�WUHHV�LQ�WKH�V\ FDPRUH�VWDQGV�• � � � �LQGLFDWHG�E\ �GRWV��VPDOO�EULJKW�JUHHQ��� � � V��ODUJH�EULJKW�
JUHHQ��� � � � V��ODUJH�GXOO�JUHHQ��! � � �� � � ��7KH�FULEV�PHQWLRQHG�LQ�WKH�WH[ W�DUH�LQGLFDWHG�E\ �
DUURZV�DQG�1 RNRPDL�KRPHVWHDG�E\ �D�UHG�GRW��0 DS�SXEOLVKHG�E\ �/ DQG�,QIRUPDWLRQ�1 HZ�
=HDODQG��
�

�
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/ DQGFDUH�5HVHDUFK�

) LJ�� ��7KH�QRUWKHUQ�HQG��D��DQG�VRXWKHUQ�HQG��E��RI�WKH�ODUJHVW�V\ FDPRUH�VWDQG�LQ�WKH�
1 RNRPDL�DUHD��6\ FDPRUH�LV�LQYDGLQJ�D�PL[ WXUH�RI�QDWLYH�³JUH\ �VFUXÉ �DQG�EURRP��EXW�LV�GRHV�
QRW�LQYDGH�WKH�DGMDFHQW�EHHFK�IRUHVW��1 RWH�DOVR�WKH�VPDOO�DUHD�RI�QRQ�LQYDGHG�³JUHHQ�VFUXÉ �LQ�
WKH�WRS�OHIW�KDQG�FRUQHU��DUURZ��EHWZHHQ�WKH�EHHFK�IRUHVW�DQG�WKH�V\ FDPRUH�
�D��

�
�
�
�
�E��

�
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/ DQGFDUH�5HVHDUFK�

) LJ�� ��$ Q�LVRODWHG�VWDQG�RI�V\ FDPRUH�LQYDGLQJ�D�PL[ WXUH�RI�³JUH\ �VFUXÉ �DQG�EURRP���³ * UHHQ�
VFUXÉ �GRPLQDWHG�E\ �EODFN�PDSRX�LV�DOVR�LQYDGLQJ�WKH�³JUH\ �VFUXÉ �ZLWK�WKH�V\ FDPRUH�LQ�D�
³UDFH́ �WR�RFFXS\ �WKH�VLWH��6HYHUDO�\ RXQJ�V\ FDPRUH�WUHHV�LQGLFDWHG�E\ �DUURZV��

�
�

� �� ' LVFXVVLRQV�DQG�&RQFOXVLRQV�

�
� �� � 6\ FDP RUH�HFRORJ\ �

6\ FDPRUH�ZDV�SODQWHG�RQ�1 RNRPDL�6WDWLRQ�SUREDEO\ �LQ�H[ FHVV�RI�� � � �\ HDUV�DJR�DQG�WKHVH�
FRXOG�SRVVLEO\ �EH�WKH�RULJLQ�RI�WKH�SUHVHQW�LQYDVLRQV��) XUWKHU�EDFN�WRZDUGV�WKH�PDLQ�KLJKZD\ �
WKH�ROGHVW�SODQWV�FRXOG�KDYH�FRPH�IURP�SODQWLQJV�QHDU�WKH�FULEV��&HUWDLQO\ �WKHUH�KDYH�EHHQ�
DGXOW�WUHHV�LQ�WKH�DUHD�IRU�D�YHU\ �ORQJ�WLPH��2 YHUDOO��WKH�SDWWHUQ�VXJJHVWV�D�VORZ�VSUHDG�VRXWK�
GRZQ�WKH�0 DWDXUD�9 DOOH\ �WRZDUGV�&DWWOH�) ODW��,W�LV�ODUJHO\ �FRQILQHG�WR�VWHHS�SODFHV�DQG�PRVWO\ �
LQ�WKH�SUHVHQFH�RI�µJUH\ �VFUXE¶�DQG�WZR�RWKHU�ZRRG\ �ZHHGV��JRUVH�DQG�EURRP��6\ FDPRUH�LV�
QRW�LQYDGLQJ�LQWDFW�EHHFK�IRUHVW�DQG�LW�LV�FHUWDLQO\ �QRW�D�ZHHG�RI�SDVWRUDO�ODQG�ZLWKRXW�WKH�
SUHFXUVRU�RI�RWKHU�VKUXEV�EHFDXVH�LW�LV�VXSSUHVVHG�E\ �JUD] LQJ�DQLPDOV��,Q�YLHZ�RI�WKH�ODUJH�
VHHG�VXSSO\ �DQG�SRWHQWLDO�IRU�ORQJ�GLVWDQFH�GLVSHUVDO�E\ �ZLQG��V\ FDPRUH�VSUHDG�VHHPV�WR�EH�
FRQVWUDLQHG�E\ �DYDLODEOH�VXLWDEOH�KDELWDW�IRU�VHHGOLQJ�HVWDEOLVKPHQW��* UD] LQJ�SUHVVXUH�KDV�
EHHQ�D�IDFWRU�LQ�OLPLWLQJ�WKH�VSUHDG�RI�V\ FDPRUH��6WDQG�� �IRU�H[ DPSOH��ZKLFK�LV�GLUHFWO\ �DFURVV�
IURP�WKH�KRPHVWHDG�SODQWLQJV�RI�V\ FDPRUH��ZDV�RQFH�D�JRDW�IDUP�WKDW�UHYHUWHG�WR�EURRP�ZKHQ�
WKH�JRDWV�ZHUH�UHPRYHG�DQG�ZDV�ODWHU�RFFXSLHG�E\ �V\ FDPRUH��-��+RUH��SHUV��FRPP����* UD] LQJ�
SUREDEO\ �KHOSV�OLPLWV�WKH�FXUUHQW�VSUHDG�RI�V\ FDPRUH�WR�VWHHS�URFN\ �VORSHV��
�
7KH�ODQGVFDSH�LQ�WKH�1 RNRPDL±&DWWOH�) ODW�DUHD�LV�IDU�IURP�HTXLOLEULXP�DQG�VFUXE�RI�DOO�W\ SHV�
LV�VORZO\ �HQFURDFKLQJ�RYHU�VRPH�DUHDV��,Q�SODFHV�WKLV�LV�FRPSOHWH��ZLWK�µJUHHQ�VFUXE¶�
GRPLQDWLQJ�WKH�YHJHWDWLRQ�FDQRS\ ��6XFK�YHJHWDWLRQ�RFFXUV�SDUWLFXODUO\ �DERYH�� � � �P��7KLV�
YHJHWDWLRQ�ZRXOG�VHHP�LPPXQH�IURP�V\ FDPRUH�LQYDVLRQ��%HORZ�� � � �P��DQG�SDUWLFXODUO\ �
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EHWZHHQ�1 RNRPDL�6WDWLRQ�DQG�&DWWOH�) DW��WKHUH�DUH�VWLOO�ODUJH�DUHDV�RI�JUH\ �VFUXE��JRUVH�DQG�
EURRP��: KHWKHU�JUHHQ�VFUXE�RU�V\ FDPRUH�IRUPV�WKH�QH[ W�VXFFHVVLRQDO�VWDJH�VHHPV�WR�GHSHQG�
ODUJHO\ �RQ�VORSH��: KHUH�VORSHV�KDYH�VRPH�VWDELOLW\ ��JUHHQ�VFUXE�LV�ZLQQLQJ��EXW�RQ�WKH�RSHQ�
VLWHV��V\ FDPRUH�LV�PRUH�OLNHO\ �WR�EH�VXFFHVVIXO��
�
7KH�ZRRG\ �YHJHWDWLRQ�FRPPXQLWLHV�SUHVHQWO\ �LQ�WKH�VWXG\ �DUHD�VXJJHVW�WKDW�ZLWKRXW�DQ\ �
LQWHUYHQWLRQ��WKH�ODQGVFDSH�LQ�WKH�VWXG\ �DUHD�ZRXOG�UHDFK�D�VWDWH�ZKHUH�WKHUH�ZDV�EHHFK�
IRUHVW��JUHHQ�VFUXE�GRPLQDWHG�E\ �EODFN�PDSRX��V\ FDPRUH�IRUHVW��DQG�XQVWDEOH�DUHDV�RI�VFUHH�
ZKHUH�JUH\ �VFUXE�ZRXOG�SUREDEO\ �FRQWLQXH�WR�GRPLQDWH��7KH�ORQJ�WHUP�FRPSRVLWLRQ�RI�
V\ FDPRUH�IRUHVW�FDQ�RQO\ �EH�VSHFXODWHG�XSRQ��EXW�LW�ZRXOG�SUREDEO\ �SURYLGH�KDELWDW�IRU�DW�
OHDVW�VRPH�VKDGH�WROHUDQW�QDWLYH�VSHFLHV�IURP�WKH�EHHFK�IRUHVW�VXFK�DV�ODQFHZRRG�
�3VHXGRSDQD[ �FUDVVLIROLXV���
�
� �� � 3RWHQWLDO�GLVWULEXWLRQ�RI�V\ FDP RUH�LQ�QRUWKHUQ�6RXWKODQG�

%DVHG�RQ�FOLPDWH�OLPLWDWLRQV�DORQH��WKHUH�LV�QR�LQGLFDWLRQ�WKDW�V\ FDPRUH�KDV�UHDFKHG�DQ\ WKLQJ�
OLNH�LWV�SRWHQWLDO�GLVWULEXWLRQ�LQ�QRUWKHUQ�6RXWKODQG��RU�LQGHHG�1 HZ�=HDODQG�DV�D�ZKROH��IRU�LW�
JURZV�IURP�VHD�OHYHO�WR�DERXW�� � � �P ��,Q�WKH�KLJKO\ �PRGLILHG�DQG�LQWHQVLYHO\ �XVHG�ORZODQGV�LW�
LV�VHYHUHO\ �FRQVWUDLQHG�E\ �JUD] LQJ�DQG�LV�IRXQG�DOPRVW�H[ FOXVLYHO\ �LQ�DVVRFLDWLRQ�ZLWK�IRUHVW�
UHPQDQWV��H�J��. HUU¶V�%XVK��,Q�OHVV�LQWHQVLYHO\ �XVHG�ODQGVFDSHV��WKH�ZLOG�GLVWULEXWLRQ�RI�
V\ FDPRUH��OLNH�PDQ\ �1 HZ�=HDODQG�ZHHGV��LV�OLPLWHG�E\ �WKH�GHQVLW\ �DQG�ORFDWLRQ�RI�IRXQGLQJ�
SRSXODWLRQV��VXFK�DV�WKRVH�DW�$ WKRO�DQG�RQ�1 RNRPDL�6WDWLRQ��DQG�WKH�WLPH�LW�KDV�KDG�WR�VSUHDG�
IURP�WKHVH�ORFDWLRQV��
�
,Q�QRUWKHUQ�6RXWKODQG��DV�LOOXVWUDWHG�E\ �WKH�SUHVHQW�VWXG\ �DUHD��WKH�IHZ�SRSXODWLRQV�QRWHG�LQ�
VLGH�YDOOH\ V�DZD\ �IURP�WKH�PDLQ�0 DWDXUD�9 DOOH\ �SRLQW�WR�LWV�SRWHQWLDO�GLVWULEXWLRQ�EHLQJ�PXFK�
JUHDWHU��&RQVLGHULQJ�WKH�VFDWWHUHG�SRSXODWLRQV�IURP�WKH�1 RNRPDL�DUHD�DOO�WKH�ZD\ �WKURXJK�WR�
&URPZHOO��ZLWK�DQ�RFFDVLRQDO�GHQVH�GLVWULEXWLRQ�VXFK�DV�DW�$ UURZWRZQ��LW�FOHDUO\ �KDV�D�PXFK�
ZLGHU�SRWHQWLDO�UHJLRQDO�GLVWULEXWLRQ�RQ�4 � ±4 � �HQYLURQPHQWV��-XGJLQJ�VLPSO\ �IURP�WKH�
DEVHQFH�RI�V\ FDPRUH�IURP�WKH�HDUO\ �VFHQLF�UHVHUYH�UHSRUWV�DURXQG�4 XHHQWRZQ±$ UURZWRZQ�
FRPSDUHG�ZLWK�LWV�SUHVHQW�DEXQGDQFH��DQG�LWV�ORFDOLVHG�LQFUHDVHG�DEXQGDQFH�LQ�WKH�ODVW�� � �
\ HDUV�LQ�WKH�1 RNRPDL�DUHD��H�J��WKH�H[ �JRDW�IDUP�DW�6WDQG�� ��V\ FDPRUH�VSUHDG�RQ�WKHVH�
HQYLURQPHQWV�KDV�UHDOO\ �RQO\ �MXVW�EHJXQ��+RZHYHU��ZKLOH�V\ FDPRUH�PD\ �EH�FOLPDWLFDOO\ �
VXLWHG�WR�WKHVH�HQYLURQPHQWV�LW�DSSHDUV�WR�EH�FXUUHQWO\ �FRQILQHG�ODUJHO\ �WR�VWHHS�URFN\ �SODFHV�
LQ�JUD] HG�SDVWRUDO�ODQGVFDSH�LQ�DVVRFLDWLRQ�ZLWK�H[ �JUDVVODQGV�WKDW�DUH�EHLQJ�RYHUWDNHQ�E\ �
VFUXE��PXFK�RI�LW�H[ RWLF�VSHFLHV��,Q�WKH�DEVHQFH�RI�JUD] LQJ��DQG�WKH�FRQVHTXHQW�GHYHORSPHQW�
RI�VFUXE��V\ FDPRUH�ZRXOG�EH�OLNHO\ �WR�JUHDWO\ �LQFUHDVH��
�
� �� � 6\ FDP RUH�WKUHDWV�WR�ELRGLYHUVLW\ �YDOXHV�LQ�QRUWKHUQ�6RXWKODQG�

7KH�PDLQ�LPSDFW�RI�V\ FDPRUH�IURP�D�ELRGLYHUVLW\ �SHUVSHFWLYH�DSSHDUV�WR�EH�LWV�RFFXSDQF\ �RI�
JUH\ �VKUXE�DQG�RWKHU�RSHQ�DUHDV��SDUWLFXODUO\ �RQ�XQVWDEOH�VRXWK�IDFLQJ�VORSHV��$ OWKRXJK�LW�
GRHV�QRW�LQYDGH�IRUHVW�ZLWK�UHODWLYHO\ �LQWDFW�FRYHU��LW�GRHV�KDYH�WKH�FDSDFLW\ �WR�SUHYHQW�WKH�
PDUJLQDO�VSUHDG�RI�IRUHVW�ZKHUH�WKLV�DEXWV�RSHQ�VFUXE�VXVFHSWLEOH�WR�V\ FDPRUH�FRORQLVDWLRQ��
7KH�( QYLURQPHQW�6RXWKODQG�530 6�PHQWLRQV�DUHDV�RI�VLJQLILFDQW�QDWXUDO�KDELWDW�FDOOHG�+LJK�
9 DOXH�$ UHDV��+9 $ V���+RZHYHU��ZLWKRXW�NQRZLQJ�SUHFLVHO\ �ZKHUH�WKHVH�DUH��DQG�ZKHWKHU�
WKH\ �FRQWDLQ�VXFK�YHJHWDWLRQ��LW�LV�QRW�SRVVLEOH�WR�VD\ �ZKHWKHU�V\ FDPRUH�FXUUHQWO\ �WKUHDWHQV�
DQ\ �VSHFLILF�+ 9 $ ��: KDW�FDQ�EH�VDLG�LV�WKDW�LI�VXFK�+ 9 $ �DUHDV�GLG�FRQWDLQ�JUH\ �VFUXE��RWKHU��
�
�
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RSHQ�DUHDV��DQG�IRUHVW�PDUJLQV��DQG�V\ FDPRUH�ZDV�SUHVHQW�ZLWKLQ�D�IHZ�NLORPHWUHV��WKHQ�WKH�
DUHDV�ZRXOG�EH�SRWHQWLDOO\ �H[ SRVHG�WR�V\ FDPRUH�LQYDVLRQ��7KH�LPSDFW�RI�V\ FDPRUH�LQYDVLRQ�
ZRXOG�EH�GHSHQGHQW�RQ�WKH�FRQVHUYDWLRQ�YDOXHV�RI�VXFK�DUHDV��
�
) RU�H[ DPSOH��LQ�WKH�FDVH�RI�WKH�SUHVHQW�VWXG\ �DUHD��ZKHWKHU�V\ FDPRUH�VKRXOG�EH�FRQWUROOHG�IRU�
ELRGLYHUVLW\ �FRQVHUYDWLRQ�UHDVRQV�LQ�WKH�1 RNRPDL�DUHD�GHSHQGV�RQ�WKH�VLJQLILFDQFH�RI�JUH\ �
VFUXE�WR�WKH�UHJLRQ��DQG�KRZ�PXFK�RI�LW�LV�UHVHUYHG��7KH�VLJQLILFDQFH�RI�µQDWXUDO�ODQGVFDSH¶�
PLJKW�DOVR�EH�FRQVLGHUHG��EHFDXVH�V\ FDPRUH�LV�FHUWDLQO\ �D�FRQVSLFXRXV�µXQQDWXUDO�IHDWXUH¶��
&HUWDLQO\ �V\ FDPRUH�KDV�WKH�SRWHQWLDO�WR�EH�YHU\ �PXFK�PRUH�DEXQGDQW�WKDQ�LW�LV�QRZ��
�
� �� � 6\ FDP RUH�FRQWURO�

,W�ZDV�QRW�WKH�DLP�RI�WKLV�VWXG\ �WR�UHYLHZ�V\ FDPRUH�FRQWURO�PHWKRGV��+RZHYHU��ZKHUH�WKHUH�LV�
D�QHHG�WR�UHGXFH�V\ FDPRUH�GHQVLW\ �IRU�VWRFN�PRYHPHQW�LW�GRHV�DSSHDU�WKH�VSUD\ LQJ�RI�GHQVH�
VWDQGV�FRQGXFWHG�RQ�1 RNRPDL�6WDWLRQ�KDV�KDG�DW�OHDVW�VRPH�VKRUW�WHUP�EHQHILW�LQ�RSHQLQJ�XS�
WKH�VWDQGV��0 XFK�PRUH�LQWHQVLYH�PDQDJHPHQW�ZRXOG�EH�QHHGHG�RI�VXFK�VWDQGV�LI�WKH�REMHFWLYH�
ZDV�WR�FRQWURO�WKHP�IRU�ELRGLYHUVLW\ �FRQVHUYDWLRQ��/ DUJH�VFDOH�H[ SHULPHQWV�LQWR�V\ FDPRUH�
FRQWURO�KDYH�EHHQ�FRQGXFWHG�E\ �/ DQGFDUH�5HVHDUFK�DW�3HHO�) RUHVW��&DQWHUEXU\ ��EXW�WKHVH�KDYH�
QRW�EHHQ�ILQDOLVHG�RU�ZULWWHQ�XS��WKURXJK�ODFN�RI�IXQGV��7KH�UHVXOWV�RI�WKHVH�H[ SHULPHQWV�
ZRXOG�EH�XVHIXO�IRU�DQ\ RQH�ZLVKLQJ�WR�FRQWURO�V\ FDPRUH��
�
7KH�FRQWURO�RI�V\ FDPRUH�LV�SRWHQWLDOO\ �PRUH�SUDFWLFDEOH�WKDQ�WKDW�RI�PDQ\ �RWKHU�ZHHGV�IRU�
VHYHUDO�UHDVRQV��,W�JURZV��DQG�LQGHHG�VSUHDGV��UHODWLYHO\ �VORZO\ ��6HFRQGO\ ��DGXOWV�DQG�
MXYHQLOHV�JUHDWHU�WKDQ�� �� �P�WDOO�DUH�FRQVSLFXRXV�LQ�DXWXPQ�IURP�VRPH�GLVWDQFH�DZD\ ��L�H��
RXWO\ LQJ�SODQWV�FDQ�EH�GHWHFWHG��( IIHFWLYH�FRQWURO�PHDVXUHV�DUH�DYDLODEOH��QRW�GHWDLOHG�KHUH���
DOWKRXJK�WKHUH�DUH�LVVXHV�ZLWK�UHJHQHUDWLQJ�IURP�FXW�VWXPSV�DQG�VXFNHULQJ��$ QG�ODVWO\ ��DQG�
PRVW�LPSRUWDQWO\ ��DOWKRXJK�V\ FDPRUH�FDQ�KDYH�D�µVHHGOLQJ¶�EDQN�LQ�VRPH�SODFHV��LW�GRHV�QRW�
IRUP�D�SHUVLVWHQW�VHHG�EDQN�WKDW�UHTXLUHV�DWWHQWLRQ�IRU�PDQ\ �\ HDUV�DIWHU�FRQWURO�RI�WKH�DGXOWV��
�

� �� 5 HFRP P HQGDWLRQV�

�
· � %HFDXVH�V\ FDPRUH�VSUHDG�LV�VWLOO�DW�DQ�HDUO\ �VWDJH�LQ�QRUWKHUQ�6RXWKODQG��EXW�ZLWK�WKH�

SRWHQWLDO�WR�LQYDGH�D�UDQJH�RI�QDWLYH�VFUXE�DQG�RSHQ�FRPPXQLWLHV��LW�VKRXOG�EH�FRQWUROOHG�
ZKHUHYHU�LW�DSSURDFKHV�VXVFHSWLEOH�+ 9 $ �DUHDV��

· � ( IIRUWV�VKRXOG�EH�PDGH�E\ �DOO�SDUWLHV�WR�FRPSOHWH�DQG�PDNH�SXEOLFO\ �DYDLODEOH�WKH�
V\ FDPRUH�FRQWURO�H[ SHULPHQWV�XQGHUWDNHQ�E\ �/ DQGFDUH�5HVHDUFK�DW�3HHO�) RUHVW��

�

� �� $ FNQRZOHGJHP HQWV�

�
5DQGDOO�0 LOQH�RI�( QYLURQPHQW�6RXWKODQG�DFFRPSDQLHG�PH�RQ�WKH�LQYHVWLJDWLRQ�DQG�KLV�KHOS�
ZDV�LQYDOXDEOH��7KDQNV�WR�%��+RUH�IRU�DFFHVV�WR�1 RNRPDL�6WDWLRQ�DQG�WR�-��+RUH�DQG�
$ ��* LEVRQ�IRU�VKDULQJ�WKHLU�NQRZOHGJH�RI�WKH�VWDWLRQ��7KLV�SURMHFW�ZDV�IXQGHG�E\ �WKH�
) RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\ �WKURXJK�DQ�( QYLUROLQN�DGYLFH�JUDQW�
�( 65&� � � � �WR�/ DQGFDUH�5HVHDUFK��
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� �� %LEOLRJUDSK\ �

�
�1 RW�DOO�FLWHG�LQ�WH[ W��
�
$ OOHQ��5 �%���/ HH��: �* ���-RKQVRQ��3�1 ��� � � � ��6RXWKODQG��%LRORJLFDO�6XUYH\ �RI�5HVHUYHV��

6HULHV�� � ��' HSDUWPHQW�RI�&RQVHUYDWLRQ��: HOOLQJWRQ���
$ QRQ�� � � � ��( QYLURQPHQW�6RXWKODQG�5HJLRQDO�&RXQFLO�3HVW�0 DQDJHPHQW�6WUDWHJ\ �GRFXPHQWV��

,QYHUFDUJLOO��( QYLURQPHQW�6RXWKODQG��
. D] GD�0 ��6DO] HU�-��6FKPLG�,��9 RQ�: UDQJHOO�3�� � � � ��,PSRUWDQFH�RI�PLQHUDO�QXWULWLRQ�IRU�

SKRWRV\ QWKHVLV�DQG�JURZWK�RI�4 XHUFXV�SHWUDHD��) DJXV�V\ OYDWLFD�DQG�$FHU�
SVHXGRSODWDQXV�SODQWHG�XQGHU�1 RUZD\ �VSUXFH�FDQRS\ ��3ODQW�DQG�6RLO�� � � ��� � ±� � ��

. D] GD�0 ��6FKPLG�,��. OXPSS�. �� � � � ��3KRWRV\ QWKHWLF�SHUIRUPDQFH�RI�4 XHUFXV�SHWUDHD��) DJXV�
V\ OYDWLFD�DQG�$FHU�SVHXGRSODWDQXV�SODQWHG�XQGHU�FDQRS\ �RI�D�FRQLIHURXV�IRUHVW��( ) ,�
3URFHHGLQJV�� � ��� � ±� � ��

. KDOLO�$ ��* UDFH�-�� � � � ��$ FFOLPDWLRQ�WR�GURXJKW�LQ�$FHU�SVHXGRSODWDQXV�/ ���6\ FDPRUH��
VHHGOLQJV��-RXUQDO�RI�( [ SHULPHQWDO�%RWDQ\ �� � ��� � � � ±� � � � ��

/ HDWKZLFN�-��: LOVRQ�* ��5XWOHGJH�' ��: DUGOH�3��0 RUJDQ�) ��-RKQVWRQ�. ��0 F/ HRG�0 ��
. LUNSDWULFN�5�� � � � ��/ DQG�HQYLURQPHQWV�RI�1 HZ�=HDODQG��$ XFNODQG��' DYLG�%DWHPDQ��
� � � �S��

0 LOODUG�3��3URH�0 ) �� � � � ��/ HDI�GHPRJUDSK\ �DQG�WKH�VHDVRQDO�LQWHUQDO�F\ FOLQJ�RI�QLWURJHQ�LQ�
V\ FDPRUH��$FHU�SVHXGRSODWDQXV�/ �� �VHHGOLQJV�LQ�UHODWLRQ�WR�QLWURJHQ�VXSSO\ ��1 HZ�
3K\ WRORJLVW�� � � ��� � � ±� � � ��

0 RUHFURIW�0 ' ��5REHUWV�-0 �� � � � ��3KRWRV\ QWKHVLV�DQG�VWRPDWDO�FRQGXFWDQFH�RI�PDWXUH�
FDQRS\ �2 DN��4 XHUFXV�UREXU��DQG�6\ FDPRUH��$FHU�SVHXGRSODWDQXV��WUHHV�WKURXJKRXW�
WKH�JURZLQJ�VHDVRQ��) XQFWLRQDO�( FRORJ\ �� � ��� � � ±� � � ��

3DJH�-��* LOHV�3��-RXG�' ��0 DJQXP�1 ��0 LFKDOHW�5�� � � � ��' LUHFW�DQG�LQGLUHFW�HIIHFWV�RI�VKDGH�RQ�
IRXU�IRUHVW�WUHH�VHHGOLQJV�LQ�WKH�) UHQFK�$ OSV��( FRORJ\ �� � ��� � � � ±� � � � ��

3LJRW�$ / ��/ HDWKHU�6�� � � � ��,QYHUWHEUDWH�SUHGDWRUV�GULYH�GLVWDQFH�GHSHQGHQW�SDWWHUQV�RI�
VHHGOLQJ�PRUWDOLW\ �LQ�D�WHPSHUDWH�WUHH�$FHU�SVHXGRSODWDQXV��2 LNRV�� � � ��� � � ±� � � ��

6DYLOO�36�� � � � ��7KH�VLOYLFXOWXUH�RI�WUHHV�XVHG�LQ�%ULWLVK�IRUHVWU\ ��: DOOLQJIRUG��8 . ��&$ %�
,QWHUQDWLRQDO��

7KRPDV�+ ��: HEE�' 3��: DUHLQJ�3) �� � � � ��6HHG�GRUPDQF\ �LQ�$ FHU��PDWXUDWLRQ�LQ�UHODWLRQ�WR�
GRUPDQF\ �LQ�$FHU�3VHXGRSODWDQXV�/ ��-RXUQDO�RI�( [ SHULPHQWDO�%RWDQ\ �� � ��� � � ±� � � ��

: DUG��* ���0 XQUR��&�0 ��� � � � ��2 WDJR�,,�%LRORJLFDO�6XUYH\ �RI�5HVHUYHV��6HULHV�� � ��' HSDUWPHQW�
RI�&RQVHUYDWLRQ��: HOOLQJWRQ���

: HEHU�%ODVFKNH�* ���&ODXV�0 ��5HKIXHVV�. ( �� � � � ��* URZWK�DQG�QXWULWLRQ�RI�DVK��) UD[ LQXV�
H[ FHOVLRU�/ �� �DQG�V\ FDPRUH��$FHU�SVHXGRSODWDQXV�/ �� �RQ�VRLOV�RI�GLIIHUHQW�EDVH�
VDWXUDWLRQ�LQ�SRW�H[ SHULPHQWV��) RUHVW�( FRORJ\ �DQG�0 DQDJHPHQW�� � � ��� � ±� � ��

: LOOLDPV�3$ ��%X[ WRQ�53�� � � � ��5HVSRQVH�WR�LUUDGLDQFH�RI�� � �VSHFLHV�RI�QDWLYH�DQG�DGYHQWLYH�
WUHH�VHHGOLQJV�IURP�HDVWHUQ�&DQWHUEXU\ ��1 HZ�=HDODQG�-RXUQDO�RI�( FRORJ\ �� � ��� � ±� � � ��

�
�
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