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$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�
UHSURGXFHG�RU�VWRUHG�LQ�D�UHWULHYDO� V\VWHP�

RU�WUDQVPLWWHG�LQ�DQ\�PDQQHU�RU�E\�DQ\�PHDQV�
ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHUV�LQ�ZULWLQJ�

,6%1���������������

3ULQWHG�DQG�SXEOLVKHG�LQ�(QJODQG�IRU�WKH�
%ULWLVK�6FKRRO�RI�$UFKDHRORJ\�LQ�,UDT�E\�

$ULV�DQG�3KLOOLSV�/WG��
7HGGLQJWRQ�+RXVH��:DUPLQVWHU�

:LOWVKLUH��(QJODQG�



7DEOH�RI�&RQWHQWV�

3UHIDFH�

&RQWULEXWRUV�

8UXN�� NH\� VLWH�RI�WKH�SHULRG�DQG�NH\�VLWH�RI�WKH�SUREOHP�
+DQV�-�� 1LVVHQ�

7KH�VLJQLILFDQFH�RI�WKH�8UXN�VHTXHQFH�DW�1LQHYHK�
5HQDWH� 9�� *XW�

7HSH�*DZUD�� FKURQRORJ\�DQG�VRFLR�HFRQRPLF�FKDQJH�LQ� WKH�IRRWKLOOV�RI�1RUWKHUQ�,UDT�
LQ� WKH�HUD�RI�VWDWH� IRUPDWLRQ�

0LWFKHOO�6�� 5RWKPDQ�

$�FKURQRORJ\�RI�8UXN�DUWLIDFWV�IURP�*RGLQ�7HSH�LQ� FHQWUDO�:HVWHUQ�,UDQ�DQG� LPSOLFDWLRQV�
IRU�WKH�LQWHUUHODWLRQVKLSV�EHWZHHQ� WKH�ORFDO� DQG� IRUHLJQ� FXOWXUHV�

9LUJLQLD�5�� %DG�HU�

7HOO�%UDN�� WKH��WK�0LOOHQQLXP�VHTXHQFH�DQG�LWV� LPSOLFDWLRQV�
-RDQ� 2DWHV�


1RQ�8UXN
� GHYHORSPHQWV�DQG�8UXN�OLQNHG�IHDWXUHV�RQ�WKH�1RUWKHUQ�ERUGHUV�
RI�*UHDWHU�0HVRSRWDPLD�

0DUFHOOD�)UDQJLSDQH�

7KH�8UXN�H[SDQVLRQ� LQ�$QDWROLD�� D�0HVRSRWDPLDQ�FRORQ\�DQG� LWV� LQGLJHQRXV�KRVW�
FRPPXQLW\�DW�+DFPHEL��7XUNH\�

*LO�6WHLQ�

6FLHQWLILF�DQDO\VHV�RI�8UXN�FHUDPLFV�IURP�-HUDEOXV�7DKWDQL�DQG�RWKHU�0LGGOH�8SSHU�
(XSKUDWHV�VLWHV�

)LRQD�0�.�� 6WHSKHQ�DQG�(GJDU�3HOWHQEXUJ�

-HEHO�$UXGD�� YDULDWLRQV�RQ�D�/DWH�8UXN�GRPHVWLF�WKHPH�
*RYHUW�YDQ�'ULHO�

&RQWDFWV�EHWZHHQ�WKH� 
8UXN
� ZRUOG�DQG�WKH�/HYDQW�GXULQJ�WKH�)RPWK�0LOOHQQLXP�%&��
HYLGHQFH�DQG�LQWHUSUHWDWLRQ�

*UDKDP�3KLOLS�

8UXN�LQWR�(J\SW�� LPSRUWV�DQG�LPLWDWLRQV�
7RE\�$�+�� :LONLQVRQ�

,QGLFHV�
6LWHV�DQG�JHRJUDSKLFDO�QDPHV�
3RWWHU\�VW\OHV��ZDUHV��HWF��
7LPH�VSDQV�
3HUVRQV�
*HQHUDO�
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3UHI�DFH�

7KH�SDSHUV� LQ� WKLV� YROXPH�DOO�GHULYH�IURP� WKH�DXWKRUV
� FRQWULEXWLRQV�WR� D�FRQIHUHQFH�ZLWK� WKH�VDPH�WLWOH� KHOG�
LQ� 0DQFKHVWHU�LQ� 1RYHPEHU� O������ ,Q� DGGLWLRQ� WR� WKH� O���SDSHUV� ZKRVH�ZULWWHQ� YHUVLRQ� LV� LQFOXGHG� KHUH�ZH�
KHDUG�FRQWULEXWLRQV�IURP� -RKDQQHV�%RHVH�RQ�7HOO�6KHLNK�+DVVDQ��5RE\Q�6WRFNV�DQG�-DQH�0RRQ�RQ�%DKUDLQ��
DQG�+R--\�3LWWPDQ�RQ�8UXN�JO\SWLF��DQG�WKH�SURFHHGLQJV�ZHUH�LQWURGXFHG�DQG�VXPPHG�XS�LQ� VWLPXODWLQJ�IDVK�
LRQ�E\�$QGUHZ�6KHUUDWW�VWDQGLQJ� LQ� DW�VKRUW�QRWLFH�DV�RXU�H[WHUQDO�PRGHUDWRU��


� 
� 
� 
�
7KH� ODWH��WK�0LOOHQQLXP� LQ� 6RXWK�0HVRSRWDPLD�LV� XQLYHUVDO-\� NQRZQ� DV� WKH� �8UXN�3HULRG��EHFDXVH� LW� LV� DW�
8UXN�WKDW�WKH�*HUPDQ�H[FDYDWLRQV�KDYH�H[SRVHG�WKH�PRVW�UHPDUNDEOH�PDQLIHVWDWLRQV�RI�WKLV�FRPSOH[�VRFLHW\��
LQ� WKH�VKDSH�RI�DUFKLWHFWXUH�DQG�DUWHIDFWV��DQG�RI�WKH�VRFLDO�RUGHU�H[SUHVVHG�PRVW�WHOOLQJO\�LQ�WKH�LQYHQWLRQ�DQG�
GHYHORSPHQW� RI�FXQHLIRUP� VFULSW�� $OWKRXJK� LW� LV� HYLGHQW� WKDW� PDQ\� RWKHU� VRXWK� 0HVRSRWDPLDQ� VHWWOHPHQWV�
VKDUHG�LQ�WKLV�FXOWXUH��DW�WKH�PDMRU�XUEDQ�FHQWUHV�WKH�8UXN�3HULRG�OHYHOV�WHQG�WR�EH�EXULHG�XQGHU�PHWUHV�RI�ODWHU�
RFFXSDWLRQ��VR�WKDW�WKH�EHVW�NQRZQ�FRQWHPSRUDU\�VLWH� LV� WKH�VPDOO�WRZQ�DW�7HOO� 8TDLU�� DQG�HYHQ�DW�8UXN� LWVHOI�
RXU� NQRZOHGJH� RI� WKH� SHULRG� LV� ODUJHO\� FRQILQHG� WR� WKH� H[FHSWLRQDO� DJJORPHUDWLRQ� RI�SXEOLF� DUFKLWHFWXUH��
:LWKLQ�,UDT�� WKHUHIRUH��PDQ\�DVSHFWV�RI�WKH�8UXN�3HULRG� UHPDLQ�SRRUO\�NQRZQ�DQG�XQGHUVWRRG��

,Q� UHFHQW� GHFDGHV�� KRZHYHU�� DUWHIDFWV� DQG� LQGHHG� HQWLUH� VHWWOHPHQWV� ZKLFK� ORRN� DV� WKRXJK� WKH\� KDYH� EHHQ�
WUDQVS��WHG� RQ� D� PDJLF� FDUSHW� IURP� 6RXWK�0HVRSRWDPLD�KDYH� EHHQ� XQFRYHUHG� LQ� SODFHV� DV� IDU� DSDUW� DV� WKH�
0DKL�'DVKW� LQ� ,UDQ�DQG� WKH�(XSKUDWHV� LQ�6RXWK�HDVWHUQ�7XUNH\�� 6RPH�RI�WKHVH�VHWWOHPHQWV�VHHP�WR�EH�HQWLUH�
QHZ� IRXQGDWLRQV�� ZKLFK� LW�LV� KDUG�QRW�WR� DWWULEXWH�WR� WUDGHUV�RU�FRORQLVWV� IURP� WKH� VRXWK��2WKHUV�KDYH�VHFWRUV�
ZLWKLQ�WKHP�ZKLFK�VXJJHVW�WKDW�WKHUH�ZDV�DQ� �8UXN�HQFODYH��ZLWKLQ�D�SUH�H[LVWLQJ�ORFDO�VHWWOHPHQW��ZKLOH�IXU�
WKHU� DILHOG� WKH�8UXN� SUHVHQFH�PD\� EH� UHIOHFWHG� VROHO\� LQ� FHUWDLQ� FKDUDFWHULVWLF� DUWHIDFWV�� 7KH�FRQIHUHQFH�DW�
0DQFKHVWHU�EURXJKW�WRJHWKHU�D�FRPELQDWLRQ�RI�SUHVHQWDWLRQV�RQ� VRPH�RI�WKH�PRVW�VLJQLILFDQW�LQGLYLGXDO�VLWHV�
ZLWK�UHJLRQDO� VXUYH\V�RI�WKH�/HYDQW�DQG�(J\SW��SODFLQJ�HPSKDVLV�RQ�WKH�DUWHIDFWXDO�HYLGHQFH�DQG�LWV� LQWHUSUH�
WDWLRQ�� 6HYHUDO�RI�RXU�FRQWULEXWRUV�KDG�DOVR�UHFHQWO\�SDUWLFLSDWHG�LQ�D�6FKRRO�RI�$PHULFDQ�5HVHDUFK�$GYDQFHG�
6HPLQDU�RQ� WKH� 8UXN� SHULRG� RUJDQL]HG� E\� 0LWFKHO-� 5RWKPDQ� LQ� 6DQWD�)H�� ZKLFK� IRFXVVHG� UDWKHU�RQ� PRUH�
DEVWUDFW� LVVXHV�� :H�DUH� YHU\� JUDWHIXO� WR� WKHP� IRU� DJUHHLQJ� WR� UHYLVLW� WKH� SHULRG� IURP� D�GLIIHUHQW� DQJOH�� DQG�
KRSH� WKDW� WKH� SUHVHQW� YROXPH�ZLOO� IRUP� D�XVHIXO� FRQWUDVWLQJ�DSSURDFK� WR� WKH�8UXN�� 7KH�SURFHHGLQJV� RI�WKH�
6DQWD� )H� FRQIHUHQFH� DUH� GXH� WR� DSSHDU� LQ� 1RYHPEHU� ����� XQGHU� WKH� WLWOH� 8UXN� 0HVRSRWDPLD� DQG� LWV�
1HLJKERUV�� &URVV�FXOWXUDO�LQWHUDFWLRQV�LQ� WKH� HUD�RI�VWDWH�IRUPDWLRQ�� HGLWHG�E\�0LWFKHOO�5RWKPDQ��6DQWD�)H��
6$5�3UHVV���


� 
� 
� 
�
7KH� FRQIHUHQFH� ZDV� FR�VSRQVRUHG� E\� WKH� %ULWLVK� 6FKRRO� RI� $UFKDHRORJ\� LQ� ,UDT� DQG� WKH� 8QLYHUVLW\� RI�
0DQFKHVWHU��DQG�ZH�DUH�YHU\� JUDWHIXO� WR� WKH�%ULWLVK�$FDGHP\�IRU� WKHLU�VXEYHQWLRQ� WRZDUGV� WKH�FRVW�RI�EULQJ�
LQJ�VSHDNHUV�IURP�DEURDG�� )RU�WKH�VPRRWK�UXQQLQJ�RI�WKH�FRQIHUHQFH�DQG� DFFRPPRGDWLRQ�ZH�DUH� YHU\�JUDWH�
IXO� WR� RXU�FROOHDJXHV� LQ� 0DQFKHVWHU�� LQ� SDUWLFXODU�6WXDUW�&DPSEHOO��MRLQW�RUJDQL]HU�RI�WKH�FRQIHUHQFH�� WR� WKH�
VWDII�DQG� VWXGHQWV� RI�WKH�'HSDUWPHQW�RI�$UW�+LVWRU\� DQG�$UFKDHRORJ\�� WR� (OL]DEHWK�+HDOH\� DQG� WKH� VWDII�RI�
$VKEXUQH�+DOO��DQG�WR�+RQRU�*LOHV�ZKR�DGPLQLVWHUHG�WKH�FRQIHUHQFH�ZLWK�JHQWOH�HIILFLHQF\�� 7KLV�YROXPH�ZDV�
LQLWLDOO\� W\SHVHW�E\�$QQD�/HWKEULGJH��DQG�WKH�LOOXVWUDWLRQV�VFDQQHG�DQG�HGLWHG�E\�*DU\�5H\QROGV�7\SHVHWWLQJ��


� 
� 
� 
�
7ZR�ILQDO� UHPDUNV�WR� WKH�XVHU�RI�WKH�YROXPH�� 0DSV�RI�8UXN�VLWHV�ZLOO�EH�IRXQG� LQ� WKH�DUWLFOHV�RI�5RWKPDQ��S��
�����6WHLQ��S�� ������DQG�3KLOLS� �S�� ������ ,Q� WKH�,QGH[�RI�VLWHV� UHIHUHQFHV� WR� WKHVH�PDSV�DUH� OLVWHG� ILUVW� LQ� LWDO�
LFV�� 7KH� LQGLFHV� DUH� LQWHQGHG� WR� EH�FRPSUHKHQVLYH� IRU� SURSHU�QDPHV�� ,W� LV� KRSHG� WKDW� WKH� OLVWV� RI�FHUDPLF��
FKURQRORJLFDO� DQG�JHQHUDO� WHUPV�ZLOO� EH� IRXQG� KHOSIXO�� EXW�FRPSOHWHQHVV�DQG�FRQVLVWHQF\� LV� QRW� DFKLHYDEOH��
1RWH�LQ� SDUWLFXODU�WKDW�VLWH�QDPHV�PD\�IHDWXUH�QRW�RQO\� LQ� WKH�LQGH[�RI�VLWHV�EXW�DOVR�LQ� WKH�VHFWLRQV�RQ�SRWWHU\�
DQG�RU�WLPH�VSDQV��

1LFKRODV�3RVWJDWH�

Y�



9LUJLQLD�%DGOHU�

*RYHUW�YDQ�'ULHO�

&RQWULEXWRUV�

����%XFN�/DQH��+DYHUIRUG��3$�������
YEDGOHU#FHQWUDO�FLV�XSHQQ�HGX�

7DOHQ�HQ�&XOWXUHQ�YDQ�KHW�1DELMH�2RVWHQ��5LMNV�8QLYHUVLWHLW�/HLGHQ�
3RVWEXV������������5$�/HLGHQ�

0DUFHOOD�,)UDQJLSDQH� 'LSDUWLPHQWR�GL�6FLHQ]H�6WRULFKH��$UFKHRORJLFKH�H�$QWURSRORJLFKH�
GHOO
�$QWLFKLWD�

5HQDWH�9�*XW�

+DQV�-��

-RDQ�2DWHV�

8QLYHUVLID�GL�5RPD��/D�6DSLHQ]D���9LD�3DOHVWUR�����������5RPD�

OQVWLWXW�IWLU�2ULHQWDOLVFKH�$UFKDRORJLH�XQG�.XQVW�
0DUWLQ�/XWKHU�8QLYHUVLWDW�+DOOH�:LWWHQEHUJ�
%UDQGEHUJZHJ���F��������+DOOH�,�6DDOH�

,QVWLWXW�IWLU�9RUGHUDVLDWLVFKH�$OWHUWXPVNXQGH��)UHLH�8QLYHUVLWDW�%HUOLQ�
+LOWWHQZHJ���� ������%HUOLQ�

0F'RQDOG�,QVWLWXWH�IRU�$UFKDHRORJLFDO�5HVHDUFK��8QLYHUVLW\�RI�&DPEULGJH�
'RZQLQJ�6WUHHW��&DPEULGJH�&%���(5�

(GJDU�3HOWHQEXUJ�	� )LRQD�6WHSKHQ�

*UDKDP�3KLOLS�

'HSDUWPHQW�RI�$UFKDHRORJ\��8QLYHUVLW\�RI�(GLQEXUJK�
2OG�+LJK�6FKRRO��(GLQEXUJK�(+���O/7�
(�3HO�WHQEXUJ#HG�DF�XN�

'HSDUWPHQW�RI�$UFKDHRORJ\��8QLYHUVLW\�RI�'XUKDP�
6RXWK�5RDG��'XUKDP�'+O��/(�
*UDKDP�3KLOLS#GXUKDP�DF�XN�

0LWFKHOO�6�� 5RWKPDQ� &ROOHJH�RI�$UWV�DQG�6FLHQFHV��6RFLDO�6FLHQFH�'LYLVLRQ�

,�

*LO�6WHLQ��

7RE\�:LONLQVRQ�

:LGHQHU�8QLYHUVLW\��2QH�8QLYHUVLW\�3ODFH��&KHVWHU��3$������������

$QWKURSRORJ\�'HSDUWPHQW��1RUWKZHVWHUQ�8QLYHUVLW\�
�����+LQPDQ�$�YHQXH��(YDQV�WRZQ��,/�������
J�VWHLQ#QRUWKZHVWHUQ�HGX�

&KULVW
V�&ROOHJH�
&DPEULGJH�&%���%8�

9,�
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7RE\�$�+�� :LONLQVRQ�

(J\SW
V� UHODWLRQV� ZLWK� 0HVRSRWDPLD� KDYH� D� ORQJ� DQG�
FRPSOH[� KLVWRU\�� 7KH� LQVSLUDWLRQ� WKDW� HDUO\� (J\SWLDQ�
UR\DO�DUW�GHULYHG�IURP�0HVRSRWDPLDQ�LFRQRJUDSK\�LV�ZHOO�
NQRZQ�� DQG� LV� D� VXEMHFW� WKDW�KDV� EHHQ�GLVFXVVHG�RYHU�WKH�
\HDUV�E\�PDQ\�VFKRODUV��7KLV�SDSHU�IRFXVHV� LQVWHDG�RQ�WKH�
DUWHIDFWXDO� HYLGHQFH� IRU� FRQWDFW� EHWZHHQ� 8UXN�
0HVRSRWDPLD�DQG�3UFG\QDVWLF�(J\SW��DQG�RQ�WKH�XQGHUO\�
LQJ� IDFWRUV� EHKLQG� VXFK� H[FKDQJH�� 7R� XQGHUVWDQG� WKH�
G\QDPLFV� RI� WKLV� FRQWDFW�� WKH� FKURQRORJLFDO� DQG� VRFLDO�
FRQWH[W�ZLWKLQ�ZKLFK� LW� WRRN� SODFH�PXVW� ILUVW� EH� DSSUHFL�
DWHG��

&+5212/2*<�
7KH�8UXN� SHULRG� LQ� 0HVRSRWDPLD� LV� EURDGO\� FRQWHPSR�
UDU\� ZLWK� WKH�3UHG\QDVWLF� SHULRG� LQ� (J\SW�� PRUH� VSHFLIL�
FDOO\��WKH� WKUHH�SKDVHV�RI�WKH�8SSHU�(J\SWLDQ�3UHG\QDVWLF�
VHTXHQFH� WHUPHG� 1DTDGD� ,�� 1DTDGD� ,,� DQG� 1DTDGD� ,,,��
7KHVH�SKDVHV�DUH�QDPHG�DIWHU�WKH�VLWH�RI�1DTDGD�� ORFDWHG�
VRPH����NP�QRUWK�QRUWK�HDVW�RI�WKH�PRGHUQ� WRXULVW� WRZQ�
RI�/X[RU��7RJHWKHU�ZLWK� WKH� WRZQV�RI�7KLV��QHDU�PRGHUQ�
*LUJD��DQG�+LHUDNRQSROLV����� NP�QRUWK�RI(GIX���1DTDGD�
HPHUJHV� DV� D� OHDGLQJ�FHQWUH�RI�3UHG\QDVWLF�(J\SW�� +HUH��
)OLQGHUV� 3HWULH� H[FDYDWHG�H[WHQVLYH�FHPHWHULHV� GDWLQJ� WR�
WKH� 3UHG\QDVWLF� SHULRG� �3HWULF� DQG� 4XLEHOO� ������� 7KH�
PDWHULDO� IURP� WKHVH� FHPHWHULHV�� HVSHFLDOO\� WKH� SRWWHU\��
HQDEOHG� 3HWULH� ������� DQG� VXEVHTXHQW� JHQHUDWLRQV� RI�
(J\SWRORJLVWV� WR� HVWDEOLVK� D� UHODWLYH� FKURQRORJ\� IRU� WKH�
3UFG\QDVWLF�SHULRG��

1DTDGD�,� LV�GDWHG�YHU\�EURDGO\�EHWZHHQ�F�������DQG�
F�� �����%&��1DTDGD�,,� VSDQV� WKH�SHULRG� IURP� F�� �����WR�
F�� �����%&��1DTDGD�O,,��DOWKRXJK�VWULFWO\�VSHDNLQJ�D�SHUL�
RG�GHILQHG�E\�D�FXOWXUDO� DVVHPEODJH�� LV�JHQHUDOO\�XVHG�WR�
UHIHU�WR� WKH� VSDQ� RI�WLPH�VHSDUDWLQJ� WKH� HQG�RI�1DTDGD�,,�
�GHILQHG� LQ� FXOWXUDO� WHUPV�� DQG� WKH� IRUPDWLRQ� RI� WKH�
(J\SWLDQ� VWDWH� �D�SROLWLFDO� HYHQW��� LQ� RWKHU�ZRUGV�F�� �����
WR� F�� ����� %&� �FI�� :LONLQVRQ� ������ ������� :KLOH� WKH�
WUDQVPLVVLRQ� RI� LFRQRJUDSKLF� PRWLIV� � DQG� SHUKDSV� DOVR�
WKH� GLVWLQFWLYH� VW\OH� RI� QLFKHG�� PXGEULFN� DUFKLWHFWXUH�
WHUPHG� E\� (J\SWRORJLVWV� 
SDODFH�ID?�DGH
� � VHHPV�WR� KDYH�
RFFXUUHG�PRVW�LQWHQVLYHO\�GXULQJ� WKH� ODWH�8UXN� SHULRG�RU�
1DTDFOD�,OO�� WKH�DUWHIDFWXDO�HYLGHQFH�IRU� FRQWDFWV�EHWZHHQ�
(J\SW�DQG�0HVRSRWDPLD�LV�FRQFHQWUDWHG�LQ� WKH�1DTDGD�,,�
SHULRG�� 6LQFH�3HWULH
V�SLRQHHULQJ�H[FDYDWLRQV�� VWXGLHV� RI�
FHPHWHU\�PDWHULDO�KDYH�HQDEOHG�VFKRODUV�WR�VXEGLYLGH�WKH�
SULQFLSDO� SHULRGV� RI� WKH� 8SSHU� (J\SWLDQ� 3UHG\QDVWLF�

VHTXHQFH� �.DLVHU� ������ +HQGULFN[� ������ :LONLQVRQ�
������� +HQFH�� 1DTDFOD� ,,� LV� QRZ� VSOLW� LQWR� IRXU� VKRUWHU�
SKDVHV�� WHUPHG� ,,%�� ,,&�� ,,'�,� DQG� ,,'�� �IROORZLQJ�
+HQGULFN[� ������ SKDVH� ,OD�� DV� LGHQWLILHG� E\� .DLVHU�� LV�
QRZ�JHQHUDOO\� UHFRJQLVHG� DV� EHORQJLQJ�DW� WKH�HQG�RI�WKH�
SUHFHGLQJ� 1DTDFOD� ,� SHULRG��� ,Q� DEVROXWH� WHUPV�� WKHVH�
SKDVHV�PD\� EH�HODWHG� YHU\� DSSUR[LPDWHO\� DV� IROORZV��
��1DTDFOD� ,,%� ����������%&�
��1DTDGD�,,&�����������%&�
��1DTDFOD�,,'�,� ����������%&�
��1DTDFOD�,,'������������%&�

,Q�0HVRSRWDPLD�� WKH�WKLUG�TXDUWHU�RI�WKH�IRXUWK�PLO�
OHQQLXP�%&�VHHPV�WR�EH�FKDUDFWHULVHG�E\� WKH� ILUVW�H[SDQ�
VLRQ�RI�WKH�8UXN�KHDUWODQG� �SUHVXPHG� WR� EH� WKH� VRXWKHUQ�
DOOXYLXP�� LQWR� LWV� QRUWKHUQ� SHULSKHU\� �5RWKPDQ�� WKLV� YRO�
XPH��� DV� DWWHVWHG� DW� 7HOO� 6KHLNK� +DVVDQ� RQ� WKH� 8SSHU�
(XSKUDWHV� �%RHVH� ������� 7HOO� %UDN��2DWHV�� WKLV� YROXPH��
DQG�+DFLQHEL�7HSH��6WHLQ�� WKLV� YROXPH���

7+(� 62&,$/�&217(;7�� 833(5�(*<37�,1�
1$4$'$�,,�
7KH�WKLUG�TXDUWHU�RI�WKH� IRXUWK�PLOOHQQLXP�%&�ZDV�D�SHUL�
RG� RI�VLJQLILFDQW� VRFLR�SROLWLFDO� DQG� HFRQRPLF� GHYHORS�
PHQW� LQ� 8SSHU� (J\SW�� MXVW� DV� LW� ZDV� LQ� 0HVRSRWDPLD��
5HFHQW� DUFKDHRORJLFDO� GLVFRYHULHV�PDNH� LW� FOHDU� WKDW�� E\�
WKH�HQFO� RI�WKH�1DTDGD�,�SHULRG��DERXW������%&��� WKH� LGH�
RORJ\�DQG� LQVWLWXWLRQ� RI�NLQJVKLS�ZHUH� DOUHDG\� HPHUJLQJ�
DW� D� IHZ� NH\� FHQWUHV� LQ� 8SSHU�(J\SW�� 7R�MXGJH� IURP� WKH�
PRUWXDU\�UHFRUG��7KLV��LWV�QHFURSROLV�ZDV�VLWXDWHG�DO�QHDU�
E\� $E\FORV��� 1DTDFOD� DQG� +LHUDNRQSROLV� OHG� WKH� ZD\� LQ�
VXFK�GHYHORSPHQWV��%\�1DTDGD�,,&��DOO� WKUHH�FHQWUHV�KDG�
SUREDEO\� EHFRPH� WKH� FDSLWDOV� RI�ODUJHU�� UHJLRQDO� SROLWLHV�
�.HPS� ������ ILJ�� ���� $W�HDFK� VLOH�� WKH� ORFDO� UXOHUV� ZHUH�
EXULHG� LQ� KLJK�VWDWXV�� PXFOEULFN�OLQHG� WRPEV�� $W�1DTDFOD�
�.HPS� ������ ������� DQG� +LHUDNRQSROLV� �$GDPV� �������
WKHVH�ZHUH�VLWXDWHG�LQ�HOLWH�FHPHWHULHV��VHSDUDWHG�IURP� WKH�
EXULDO�JURXQGV� VHUYLQJ� WKH� JHQHUDO� SRSXODWLRQ�� ,Q� RQH�
IDPRXV� LQVWDQFH�� WKH� EXULDO�RI�D� ORFDO� UXOHU�ZDV�PDGH�\HW�
PRUH�GLVWLQFWLYH�� LQ�D�XQLTXH�IDVKLRQ�� WKH�LQWHULRU�ZDOOV�RI�
WKH� PXFOEULFN�OLQHFO� WRPE� ZHUH� SODVWHUHG� DQG� GHFRUDWHG�
ZLWK� ULWXDO� VFHQHV�� 7KLV� LV� WKH� 3DLQWHG� 7RPE� �7,22�� DW�
+LHUDNRQSROLV��EHOLHYHG� WR� KDYH�EHHQ� WKH� WRPE�RI�D�UXOHU�
RI�WKH�+LHUDNRQSROLV�UHJLRQ��4XLEFOO�DQG�*UHHQ� ���������
��� ����&DVH�DQG�3D\QH� ������ 3D\QH� ������� ,W� LV� GDWHG� WR�
1DTDFOD� ,,&� �F�� ����� %&��� 7KH� +LHUDNRQSROLV� 3DLQWHG�

����
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7RPE�SURYLGHV�D�JRRG�VWDUWLQJ�SRLQW�IRU�WKLV�GLVFXVVLRQ�RI�

8UXN� LQWR� (J\SW
�� EHFDXVH� RQH� RI� WKH� HOHPHQWV� LQ� WKH�
GHFRUDWL�YH�VFKHPH�LV�WKH�ZHOO�NQRZQ�PRWLI�RI�GRPLQDQFH�
WHUPHG� 
WKH�PDVWHU�RI�WKH�EHDVWV
��$OWKRXJK�SUHVHQW�LQ� DQ�
(J\SWLDQ� WRPE�� WKLV� PRWLI� LV� FOHDUO\� GHULYHG� IURP�
0HVRSRWDPLDQ�LFRQRJUDSK\��6PLWK� ��������������,Q�IDFW��
VRPH� RI� WKH� FORVHVW� SDUDOOHOV� FRPH� IURP� 6XVD� �$PLHW�
������ SO�� ��������� ,W� LV� QRW� LQWHQGHG� WR� UHSHDW�GLVFXVVLRQ�
RI�VXFK� LFRQRJUDSKLF� ERUURZLQJV� KHUH�� :KDW� LV� LQWHUHVW�
LQJ�� IRU

��
WKH� SXUSRVHV� RI�WKH� SUHVHQW� SDSHU�� LV� WKH� VRFLDO�

FRQWH[W�LQ�ZKLFK� VXFK� ERUURZLQJV� WRRN� SODFH��7KLV� FRQ�
WH[W�KDV� LPSOLFDWLRQV�IRU� WKH�DUWHIDFWXDO�HYLGHQFH�DV� ZHOO��

7KH�UHJLRQDO� HOLWHV�RI�1DTDGD�,,�8SSHU�(J\SW�ZHUH�
HQJDJHG�LQ�D�FRQFHUWHG�SURJUDPPH�RI�VWDWXV�GHPDUFDWLRQ�
DQG� VWDWXV� GLVSOD\�� ,FRQRJUDSK\� VHUYHG� WR� GLVSOD\� VWDWXV�
WKURXJK� WKH� PHGLXP� RI�DUW� �:LONLQVRQ� ������ ������� WKH�
FRQVSLFXRXV�FRQVXPSWLRQ�RI�SUHVWLJH�FRPPRGLWLHV��HVSH�
FLDOO\�LPSRUWHG�JRRGV��DFKLHYHG�MXVW�WKH�VDPH��2QH�RI�WKH�
PRVW� GLVWLQFWLYH� W\SHV� RI�SRWWHU\� LQGLFDWLYH� RI�D�1DTDGD�
,,&�GDWH�LV� WKH�ZDY\�KDQGOHG�MDU��%RXUULDX� ������ ��������
9HVVHOV�RI�WKLV� IRUP� ZHUH�PDGH�E\� (J\SWLDQ�SRWWHUV�� EXW�
ZHUH�� LQ� RULJLQ�� LPLWDWLRQV� RI� LPSRUWHG� 3DOHVWLQLDQ� YHV�
VHOV�� 2QO\� D� IHZ� FHUWDLQ� 3DOHVWLQLDQ� LPSRUWV� KDYH� EHHQ�
H[FDYDWHG�� IRU� H[DPSOH� DW�1DTDGD� �3D\QH� ������ ��������
<HW� WKH� LPSDFW� WKDW� VXFK� LPSRUWV� KDG� RQ� WKH� VWDWXV� DQG�
IDVKLRQ�FRQVFLRXV� 8SSHU�(J\SWLDQ� HOLWHV� FDQ� EH� JDXJHG�
E\� WKH�IDFW�WKDW�LPLWDWLRQV�RI�WKH�3DOHVWLQLDQ�MDUV�JDYH�ULVH�
WR�D�ZKROH�QHZ�FODVV�RI�(J\SWLDQ�SRWWHU\��
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)LJ�� ��� 6KHUGIURP�
%DGDUL�&HPHWHU\������

�6SXU������
3HWULH�0XVHXP�RI�

(J\SWLDQ�$UFKDHRORJ\��
/RQGRQ��8&��������

,032576� $1'�,0,7$7,216��
3277(5<�9(66(/6�
,PSRUWV� IURP� 0HVRSRWDPLD� UHDFKLQJ� 8SSHU� (J\SW� PD\�
KDYH� UHVXOWHG� LQ� D�VLPLODU�SKHQRPHQRQ�� ,Q� WKH�1DTDGD�,,�
SHULRG�� SRWWHU\� ZDV� FOHDUO\� PRUH� WKDQ� D� XWLOLWDULDQ� SURG�
XFW�� ,W� FRXOG� DOVR� VHUYH� WR� GLVSOD\� RU� UHLQIRUFH� VWDWXV��
ZKHQ�SODFHG�LQ� WKH�JUDYH�RI�D�GHFHDVHG�SHUVRQ�� ,Q�SDUWLF�
XODU��WKLV�VHHPV�WR�KDYH�EHHQ�WKH�FDVH�ZLWK�PRUH�HODERUDWH�
W\SHV� RI�SRWWHU\��3LULIRUP�MDUV�RI�PDUO� FOD\��GHFRUDWHG� LQ�
UHG�RFKUH�ZLWK�FRPSOH[�QDWXUDO�RU�ULWXDO� VFHQHV��DQG�SUR�
YLGHG� ZLWK� WULDQJXODU� OXJ�KDQGOHV� IRU� VXVSHQVLRQ�� PD\�
KDYH�EHHQ�SURGXFHG�LQ� D�IHZ� VSHFLDOLVW�ZRUNVKRSV�� IRU�DQ�
HOLWH�PDUNHW��6SRXWHG�MDUV�RI�UHG�SROLVKHG��1LOH�FOD\�KDYH�
OLNHZLVH� EHHQ� IRXQG� LQ� D� OLPLWHG� QXPEHU� RI�JUDYHV� DQG�
PD\� UHSUHVHQW�DQRWKHU�W\SH� WR�ZKLFK�DFFHVV�ZDV� UHVWULFW�
HG�� ,Q�ERWK�FDVHV�� WKH�(J\SWLDQ�SRWWHUV�VHHP�WR� KDYH�EHHQ�
FRS\LQJ� IRUHLJQ� LPSRUWV� �FRQWUD� +HQGULFN[� DQG� %DYD\��
IRUWKFRPLQJ��� QRW�LQ� WKHVH�FDVHV�IURP� 3DOHVWLQH��EXW�IURP�
0HVRSRWDPLD��

)RXU�OXJJHG�MDUV�
7KH� LPSDFW� WKDW� LPSRUWHG� IRXU�OXJJHG� MDUV� PXVW� KDYH�
PDGH� RQ� WKH� WDVWHV� RI�WKH� 8SSHU�(J\SWLDQ� HOLWHV� FDQ� EH�
VHHQ�FOHDUO\�LQ� WKH�DUFKDHRORJLFDO�UHFRUG��$OWKRXJK�E\�QR�
PHDQV� FRPPRQ�� GHFRUDWHG� YHVVHOV� ZLWK� WULDQJXODU� OXJ�
KDQGOHV�DUH�QHYHUWKHOHVV�RQH�RI�WKH�GLDJQRVWLF� W\SHV� IRU�D�
ODWH� 1DTDGD� ,,� �,,'��,,'��� GDWH� LQ� 8SSHU� (J\SW� �FI��
.DLVHU� ������ SO�� ���� FHQWUH��� $V� LQ� WKH� FDVH� RI� WKH�
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3DOHVWLQLDQ� ZDY\�KDQGOHG�MDUV� ZKLFK�ZHUH� VXEVHTXHQWO\�
FRSLHG� E\�(J\SWLDQ� SRWWHUV�� ZH� KDYH� YHU\� IHZ� H[DPSOHV�
RI�WKH� LPSRUWHG�0HVRSRWDPLDQ� IRXU�OXJJHG�MDUV�WKDW�PD\�
KDYH� SURYLGHG� WKH� LQVSLUDWLRQ� IRU� (J\SWLDQ� GHFRUDWHG�
ZDUH� YHVVHOV�� 7R�GDWH�� RQO\� WZR� VXFK� LPSRUWV� KDYH� EHHQ�
SRVLWLYHO\�LGHQWLILHG��

%RWK�H[DPSOHV�ZHUH� IRXQG� LQ� WKH� %DGDUL� UHJLRQ� RI�
0LGGOH� (J\SW�� 7KH� ILUVW� LQVWDQFH� RI� D� 0HVRSRWDPLDQ�
LPSRUW�ZDV� IRXQG� LQ� WKH� 3UHG\QDVWLF�&HPHWHU\������� VLW�
XDWHG� RQ� 6SXU� ��� RI�WKH� ORZ� GHVHUW� QHDU� WKH� YLOODJH� RI�
%DGDUL� LWVHOI� �%UXQWRQ� DQG� &DWRQ�7KRPSVRQ� ������ SO��
;/���7KH�VKHUG�ZDV�FROOHFWHG�IURP� WKH� VXUIDFH�GHEULV�� VR�
KDG� SUREDEO\� EHHQ� WKURZQ� RXW� IURP� D� QHDUE\�� SOXQGHUHG�
JUDYH��7KH�RWKHU�JUDYHV� LQ� WKH�FHPHWHU\�VXJJHVW�D�GDWH�RI�
PLG�1DTDGD�,,��SUREDEO\�,,&��7KH�VKHUG�LV� QRZ�LQ� WKH�FRO�
OHFWLRQ�RI�WKH�3HWULH�0XVHXP�RI�(J\SWLDQ�$UFKDHRORJ\�DW�
8QLYHUVLW\� &ROOHJH� /RQGRQ� �8&� ������� ,W� LV� RQH� RI�WKH�
FOHDUHVW� H[DPSOHV� RI� DQ� 8UXN� DUWHIDFW� IRXQG� LQ� (J\SW�
�)LJ�� O����7KH�IDEULF� LV�GHQVH�DQG�KDUG��ZLWK�PLQHUDO� LQFOX�
VLRQV��7KH�FRORXU�RI�WKH�EUHDN�LV�SDOH�JUH\�EXII��FKDQJLQJ�
WR� SLQNLVK�EXII�DW� WKH� HGJHV�� 7KH�YHVVHO� LV� FRDWHG�ZLWK�D�
UHG�VOLS��TXLWH�GLIIHUHQW�IURP� WKH�PLFDFHRXV�KDHPDWLWH�VOLS�
VR�FRPPRQ�RQ� LQGLJHQRXV�(J\SWLDQ�3UHG\QDVWLF� SRWWHU\��
7KH�VOLS�RQ�WKH�%DGDUL�VKHUG�LV�GXOOHU��DQG�PRUH�RI�D�SLQN�
LVK�UHG�� ,W�KDV� EHHQ�SROLVKHG�ZLWK� XQHYHQ� VWURNHV��JLYLQJ�
D�UDWKHU�FUXGH�ILQLVK��$Q� LQFLVHG�FRUG�SDWWHUQ�UXQV�DURXQG�
WKH�QHFN�RI�WKH�MDU��RQFH�DJDLQ�� WKLV�KDV�EHHQ�UDWKHU�KDVWL�
O\�H[HFXWHG��6PDOO�UHOLHI�VWXGV�KDYH�EHHQ�DSSOLHG�LQ�D�OLQH�
EHQHDWK� WKLV�SDWWHUQ�� %RWK� WKH� LQFLVHG�GHFRUDWLRQ� DQG� WKH�
OLQH� RI�DSSOLHG� VWXGV� DUH� LQWHUUXSWHG� E\� WULDQJXODU� OXJ�
KDQGOHV�� &ORVH� SDUDOOHOV� IRU� WKH� %DGDUL� VKHUG� DUH� NQRZQ�
IURP� D� QXPEHU� RI�0HVRSRWDPLDQ� VLWHV�� $� YHVVHO� IURP�
&KRJD�0LVK��,,,������� GDWHG� WR� WKH� 
3URWROLWHUDWH
� RU�ODWH�
8UXN�SHULRG��VKRZV�D�VLPLODU�UHG�ZDVK�DQG�VPRRWKHG�VXU�
IDFH� �'HORXJD]�DQG� .DQWRU� ������ ,,�� SO�� ����&��� ZKLOH� D�
UHG�VOLSSHG�IRXU�OXJJHG�MDU�ZLWK�LQFLVHG�KDWFKHG�EDQG�DQG�
DSSOLTXH� VWXGV� IURP� WKH� 1LQHYLWH� ,9� OHYHO� DW� 1LQHYHK�
�*XW�� WKLV� YROXPH�� S�� ����)LJ�� ������SURYLGHV� SHUKDSV� WKH�
FORVHVW�SDUDOOHO� IRU� WKH�%DGDUL�VKHUG��2WKHU�YHVVHOV�RI�WKH�
VDPH� W\SH� KDYH� EHHQ� IRXQG� DW� 6XVD� OHYHO� ��� �'HORXJD]�
DQG� .DQWRU� ������ ,�� WDEOH� ��� DQG�7HOOR� �0DUN� ������ ILJ��
���%��DIWHU�*HQRXLOODF� ������SO�� �������DPRQJ�RWKHU�VLWHV��

7KH�VHFRQG�LPSRUWHG�IRXU�OXJJHG�MDU�ZDV�H[FDYDWHG�
D�VKRUW�GLVWDQFH�WR� WKH�QRUWK�RI�%DGDUL��LQ� WKH�3UHG\QDVWLF�
&HPHWHU\� ���������� DW� 0RVWDJHGGD�� *UDYH� ����� FRQ�
WDLQHG�MXVW�RQH� YHVVHO�� D� VPDOO� MDU�ZLWK� IRXU� OXJ�KDQGOHV�
DQG� D� OLQH� RI� LQFLVHG� QRWFKHV� EHORZ� WKH� QHFN� �)LJ�� ���
%UXQWRQ� ������ SO�� ������� ,W� LV� QRZ� LQ� WKH� (J\SWLDQ�
0XVHXP��&DLUR��-RXUQDO� G
(QWUHH���������7KH�H[FDYDWRU�
GHVFULEHG� WKH� ZDUH� DV� 
EURZQ� ZLWK� D� WKLFN� FUHDP� VOLS
�
�%UXQWRQ� ������ SO�� �������� %HFDXVH� WKH� JUDYH�FRQWDLQHG�
MXVW�WKLV� RQH� DUWHIDFW�� LW�LV� LPSRVVLEOH� WR� GDWH� WKH� FRQWH[W�
SUHFLVHO\�� +RZHYHU�� WKH� EXULDOV� LQ� WKH� YLFLQLW\� VXJJHVW�D�
GDWH�RI�PLG�1DTDGD�,,� �SHUKDSV� ,,&�RU�,,'�,��� 7KH�VLWH� RI�
&KRJD� 0LVK� SURYLGHV� FORVH� SDUDOOHOV� IRU� WKLV� YHVVHO� DV�
ZHOO�� LQFOXGLQJ� D�MDU� �,,,����,��ZLWK� WUDFHV� RI�FUHDP� VOLS�
�'HORXJD]�DQG�.DQWRU� ������,,�� SO�� ����&���3HUKDSV�PRUH�
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)LJ�� ��� )RXU�
OXJJHG�MDU�IURP�
0RVWDJHGGD�JUDYH�
������(J\SWLDQ�
0XVHXP�� &DLUR�
�-G(��������
�DIWHU�%UXQWRQ�
������SO�� �������

)LJ�� ��� )RXU�
OXJJHG�MDU�IURP�
+DEXED�.DELUD�
�TIWHU�0DUN�������
ML
J�� ���$�� LWVH�I�
DIWHU�6LLUHQKDJHQ�
������SO�� ��������

VLJQLILFDQW� IRU� WKH� TXHVWLRQ� RI�(J\SWLDQ�0HVRSRWDPLDQ�
FRQWDFWV� LV� D�SDUDOOHO� IRU� WKH�0RVWDJHGGD�YHVVHO� IRXQG� DW�
+DEXED� .DELUD�� WKH� 8UXN� 
FRORQ\� VLWH
� RQ� WKH� 8SSHU�
(XSKUDWHV� �)LJ�� ��� 0DUN� ������ ���� ILJ�� ���$�� DIWHU�
6OLUHQKDJHQ� ������ SO�� ��������� 2QFH� DJDLQ�� WKH�
0HVRSRWDPLDQ�SDUDOOHOV�DUH�GDWHG�WR� WKH� 
3URWROLWHUDWH
�RU�
ODWH�8UXN�SHULRG��

,Q�GLVFXVVLRQV�RI�IRUHLJQ� LPSRUWV�IURP�3UHG\QDVWLF�
(J\SW�� D� WKLUG� IRXU�OXJJHG� MDU�LV� RIWHQ� FLWHG� �H�J�� .DQWRU�
������ �����QDPHO\�D�YHVVHO� IURP�JUDYH������DW�0DWPDU��D�
3UHG\QDVWLF� VLWH�ZKLFK� OLHV� D� IHZ� NLORPHWUHV� WR� WKH� QRUWK�
RI�0RVWDJHGGD��7KH�YHVVHO� LV� QRZ�LQ� WKH�%ULWLVK�0XVHXP�
�($� �������� 'HVSLWH� LWV� XQ�(J\SWLDQ� DSSHDUDQFH�
�%UXQWRQ�������SO�� ����� ILUVW�KDQG�VWXG\�LQGLFDWHV�WKDW�LW�LV�
D� ORFDOO\�PDGH� LPLWDWLRQ� RI�D�0HVRSRWDPLDQ� IRUP�� ,W� LV�
KDQG�PDGH� IURP� D� YHU\� URXJK�� EURZQ� ZDUH� RI�DOOXYLDO�
FOD\�� KHDYLO\� FKDII�WHPSHUHG��7KH�IDEULF� LV� VRIW�DQG� YHU\�
IULDEOH�� DQG� WKH� PDQXIDFWXUH� LV� FUXGH�� WKH� PRXWK� RI�WKH�
YHVVHO� LV� IDU� IURP� FLUFXODU�� WKH� ERG\�FRORXU�YDULHV�ZLGHO\�
�LQGLFDWLQJ� XQHYHQ� ILULQJ� FRQGLWLRQV��� ZKLOH� WKH� EDVH�
VKRZV� VRPH� ODUJH� FUDFNV� ZKHUH� WKH� FOD\� KDV� FRQWUDFWHG�
GXULQJ�GU\LQJ�RU�ILULQJ�� &RQWUDU\� WR� WKH�H[FDYDWRU
V�FRP�
PHQWV� �%UXQWRQ� ������ SO�� ���� IROORZHG� E\� .DQWRU� ������
����� WKH� VLPSOH��KROH�PRXWK�YHVVHO� QHYHU�KDG�D�QHFN�� WKH�
XSSHU� SDUW� VKRZV� QR� VLJQV� RI�EUHDNDJH�� ,W� VHHPV� KLJKO\�
XQOLNHO\� WKDW� VXFK�D�YHVVHO� ZRXOG� � RU�FRXOG� � KDYH� EHHQ�
WUDQVSRUWHG� RYHU� D� ORQJ� GLVWDQFH�� 1HYHUWKHOHVV�� LW� LQGL�
FDWHV�WKH�DSSHDO� WKDW�0HVRSRWDPLDQ�FHUDPLF� IRUPV� KDG�LQ�
3UHG\QDVWLF�(J\SW�� $� YHVVHO� IURP� &KRJD�0LVK� �,,,������
SURYLGHV� D� JRRG� SDUDOOHO� IRU� WKH� VKDSH� �'HORXJD]� DQG�
.DQWRU� ������ ,,�� SO�� ����'��� DV� GRFV� DQ� H[DPSOH� IURP�
OHYHO� 9,� RI�WKH� (DQQD� VHTXHQFH� DW� 8UXN� �'HORXJD]� DQG�
.DQWRU� ������ ,�� WDEOH� ���� ,URQLFDOO\�� WKH� 0DWPDU� YHVVHO�

����
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FRPHV� D� VHFXUHO\�GDWHG� DUFKDHRORJLFDO� FRQWH[W� �XQOLNH�
WKH� JHQXLQH� LPSRUWV� IRXQG� DW� %DGDUL� DQG� 0RVWDJHGGD���
*UDYH� ����� DW� 0DWPDU� LV� GDWHG� WR� 1DTDGD� ,,&�'O�
�+HQGULFN[� ������ :LONLQVRQ� ������� DQG� EHORQJHG� WR� D�
FKLOG�� 2WKHU� DUWHIDFWV� IRXQG� LQ� WKH� EXULDO� LQFOXGHG� D�
FRZULH�VKHOO��JDOHQD�DQG�PDODFKLWH��%UXQWRQ� ������SO��;���
,QKHULWHG�VWDWXV�ZDV�FOHDUO\�D�IHDWXUH�RI�3UHG\QDVWLF�VRFL�
HW\� LQ� WKH� PLG�1DTDGD� ,,� SHULRG�� HYHQ� LQ� D� SODFH� OLNH�
0DWPDU��FRPSDUDWLYHO\�UHPRWH�IURP� WKH�FHQWUHV�RI�GHYHO�
RSLQJ�S��LWLFDO� DQG�HFRQRPLF�SRZHU��

7KH� IRXU�OXJJHG� YHVVHOV� IURP� %DGDUL� DQG�
0RVWDJHGGD� SURYH� WKDW� JHQXLQH� LPSRUWV� IURP�
0HVRSRWDPLD� ZHUH� UHDFKLQJ� 0LGGOH� (J\SW� GXULQJ� WKH�
PLGGOH� RI�WKH� IRXUWK� PLOOHQQLXP� %&�� 7KH� ORFDOO\�PDGH�
LPLWDWLRQ� IURP�0DWPDU�VXJJHVWV� WKDW�� LI�JHQXLQH� LPSRUWV�
ZHUH�XQDYDLODEOH�RU�EH\RQG�RQH
V�OLPLWHG�PHDQV��D�SRRU�
O\�PDGH�FRS\�ZDV� WKH� QH[W�EHVW�WKLQJ��

6SRXWHG�MDUV�
6SRXWHG� MDUV� DUH� D� FRPSDUDWLYHO\� UDUH�� EXW� GLVWLQFWLYH�
IRUP� RI�8SSHU� (J\SWLDQ� 3UHG\QDVWLF� SRWWHU\�� IRXQG� LQ�
JUDYHV� GDWHG� WR� 1DTDGD� ,,� DQG� HDUO\� 1DTDGD� ,,,��
$OWKRXJK�� XQWLO� WKH� SUHVHQW� VWXG\�� QRQH� RI�WKH� H[DPSOHV�
IURP� (J\SW� KDG� EHHQ� SRVLWLYHO\� LGHQWLILHG� DV� D�
0HVRSRWDPLDQ� LPSRUW�� WKH� OLNHOLKRRG� WKDW� WKH� IRUP�
GHULYHG�IURP�8UXN�DQWHFHGHQWV�ZDV�FOHDU�WR� VFKRODUV��EXW�

����

7RE\�$�+�� :LONLQVRQ�

)LJ�� ���6SRXWHG�MDU�IURP�
0RVWDJHGGD�&HPHWHU\�

�����������
%ULWLVK�0XVHXP�� /RQGRQ�

�($� ��������

QRWH� +HQGULFN[� DQG� %DYD\�� IRUWKFRPLQJ�� IRU� DQ� DOWHUQD�
WLYH�YLHZ���$V� RQH�OHDGLQJ�VFKRODU�FRPPHQWHG�� 
LW�VHHPV�
XQOLNHO\� WKDW� VXFK� D� VSHFLILF� IRUP� ZRXOG� KDYH� EHHQ�
LQYHQWHG� LQGHSHQGHQWO\� LQ� (J\SW
� �.DQWRU� ������ ����
ZKHQ� LW� LV� D�ZHOO�NQRZQ�HOHPHQW�RI�WKH� ODWH�8UXN�FHUDP�
LF� UHSHUWRLUH��1RZ�� WKH� 
PLVVLQJ�OLQN
� EHWZHHQ� WKH� 8UXN�
DQWHFHGHQWV� DQG� WKH�(J\SWLDQ� LPLWDWLRQV�PD\� KDYH�FRPH�
WR� OLJKW�� )LUVW�KDQG� LQVSHFWLRQ� RI� D� VSRXWHG� MDU� LQ� WKH�
%ULWLVK� 0XVHXP� �($� ������� VXJJHVWV� WKDW� LW� LV� D� WUXH�
LPSRUW� �)LJ�� ���� /LNH� WKH� RWKHU� YHVVHOV� RI� FRQILUPHG�
0HVRSRWDPLDQ�RULJLQ�� LW�FRPHV�IURP� WKH�%DGDUL�UHJLRQ�RI�
0LGGOH�(J\SW��,W�ZDV�IRXQG�RQ�WKH�VXUIDFH�QH[W�WR�D�SOXQ�
GHUHG� JUDYH� LQ� &HPHWHU\� ���������� DW� 0RVWDJHGGD��
$OWKRXJK� WKH� RULJLQDO� FRQWH[W� LV� ORVW�� WKH� JHQHUDO� GDWH�RI�
WKH�EXULDOV� LQ� WKH�FHPHWHU\�VSDQV�WKH�1DTDGD�,,�SHULRG��

7KUHH�IDFWRUV�SRLQW�WR�D�OLNHO\�IRUHLJQ�RULJLQ��IDEULF��
WHFKQRORJ\� DQG� VKDSH�� 7KH� IDEULF� ORRNV� GHFLGHGO\� XQ�
(J\SWLDQ��,W� LV� KDUG��GHQVH�DQG�QRQ�SRURXV�� ERWK� WKH� VXU�
IDFH�DQG�WKH�EUHDN�VKRZ�VPDOO�IUDJPHQWV�RI�OLPHVWRQH�DQG�
D� IHZ� SDUWLFOHV� RI�PLFD�� 7KH� EUHDN� LV� VDOPRQ� SLQN� LQ�
FRORXU�� ZKLOH� WKH� H[WHULRU�VXUIDFH� UDQJHV� IURP� JUH\�EXII�
RQ� WKH� VSRXW� WR� VDOPRQ� SLQN� RQ� WKH� EDVH�� ,Q� FRQWUDVW� WR�
YHVVHOV�RI�KDUG�SLQN�ZDUH�PDGH�LQ�(J\SW�� WKH�VSRXWHG�MDU�
IURP� 0RVWDJHGGD� VKRZV� D� KLJK� GHJUHH� RI�FKDII�WHPSHU��
&KDII�PDUNV� DUH� YHU\� QRWLFHDEOH� RQ� WKH� VXUIDFH� DQG� DUH�
DOVR�YLVLEOH�LQ� WKH�EUHDN�� ,Q� WHUPV�RI�WHFKQRORJ\�� WKH� YHV�
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VHO� VKRZV�GLVWLQFW�VLJQV�RI�WXUQLQJ�LQ� WKH�DUHD�RI�WKH�MXQF�
WLRQ� EHWZHHQ� WKH�PDLQ�ERG\�DQG�WKH� QHFN�� 7KH�QHFN� ZDV�
IRUPHG� VHSDUDWHO\� DQG� ZDV� FOHDUO\� WXUQHG�� 7KH� VSRXW� LV�
KDQG�PDGH�� DQG�ZDV� VKDSHG�E\� VFUDSLQJ�ZLWK�D� NQLIH�� DV�
ZDV� WKH� PDLQ� ERG\� RI�WKH� YHVVHO�� 7KH� VXUIDFH� KDV� EHHQ�
YHU\�ZHOO�VPRRWKHG��DQG�WKHUH�DUH�WUDFHV�RI�D�UHG�VOLS��7KH�
EXUQLVKLQJ� VWURNHV� DUH� KRUL]RQWDO� DERYH� WKH� ZDLVW�� PRUH�
YHUWLFDO� RU�GLDJRQDO� RQ� WKH� ORZHU�SDUW�RI�WKH� YHVVHO�� 7KH�
VKDSH�VHHPV� WR� KDYH� EHHQ�GHVLJQHG� WR� NHHS� WKH� FRQWHQWV�
FRRO� DQG� SUHYHQW� H[FHVV� HYDSRUDWLRQ�� +HQFH� WKH� YHVVHO�
ZDOOV� DUH� WKLFN�� DQG� WKH� VSRXW�KDV� RQO\� D�QDUURZ�FKDQQHO�
IRU� SRXULQJ�� 7KH� QHFN� LV� YHU\� QDUURZ� DQG� WKH� ULP� IODUHV�
RXWZDUGV��7KLV�VKDSH�FRQWUDVWV�ZLWK�FOHDU�(J\SWLDQ�H[DP�
SOHV� RI�VSRXWHG�MDUV�ZKHUH� WKH� QHFN� LV� XVXDOO\� ZLGHU�DQG�
WKH� ZDOOV� PXFK� WKLQQHU�� 0HVRSRWDPLDQ� SDUDOOHOV� IRU� WKH�
0RVWDJHGGD�VSRXWHG�MDU�KDYH� EHHQ� IRXQG� DW�&KRJD�0LVK�
�,,,������'HORXJD]�DQG�.DQWRU� ������,�� ILJ�� ���� DQG�� SHU�
KDSV�PRUH�VLJQLILFDQWO\��DW�+DEXED�.DELUD��6WURPPHQJHU�
����������� ILJ�� ����ERWK�FRQWH[WV�DUH�GDWHG�OR�WKH� ODWH�8UXN�
SHULRG��

7KH�VKDSH�RI�LPSRUWHG�VSRXWHG�MDUV�� RU�� SHUKDSV��
WKH� VWDWXV� DVVRFLDWLRQV� RI�WKH� FRPPRGLW\� WKH\� FRQWDLQHG�
� FOHDUO\� LQVSLUHG� (J\SWLDQ� SRWWHUV� OR� SURGXFH� LPLWD�
WLRQV�� 7KH�FRSLHV�DUH�XVXDOO\� RI�VWDQGDUG�8SSHU�(J\SWLDQ�
SROLVKHG�UHG�ZDUH�� PDGH� IURP� 1LOH�FOD\� �ZKLFK� LV� UDWKHU�
SRURXV��DQG�FRDWHG�ZLWK�D�PLFDFHRXV�KDHPDWLWH�VOLS��7KH�
GLVWULEXWLRQ� RI�(J\SWLDQ�PDGH�VSRXWHG�MDUV�LV� WHOOLQJ�� 2I�
WKH� ILIWHHQ� H[DPSOHV�ZLWK� NQRZQ� SURYHQDQFH�� ILYH� FRPH�
IURP�JUDYHV�LQ� WKH�%DGDUL�UHJLRQ�� WKUHH�IURP�JUDYHV�LQ� WKH�
$E\GRV�UHJLRQ��DQG�VHYHQ�IURP� WKH�VLQJOH�VLWH�RI�1DTDGD�
�VHF� $SSHQGL[� ����� 6LJQLILFDQW� LV� WKH� FRQFHQWUDWLRQ� RI�
H[DPSOHV� LQ� WZR� RI�WKH� OHDGLQJ� FHQWUHV� RI�3UHG\QDVWLF�
8SSHU�(J\SW�� ERWK� WKH�$E\GRV� UHJLRQ� DQG�1DTDGD�ZHUH�
DW� WKH� IRUHIURQW�RI�VRFLR�SROLWLFDO�DQG�HFRQRPLF�GHYHORS�
PHQWV� LQ� 1DTDGD�,,��

,032576� $1'� ,0,7$7,216�� $57()$&76�
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'XULQJ� WKH� FRXUVH�RI�WKH�3UFG\QDVWLF�SHULRG�� WKH� SURFHVV�
RI�SROLWLFDO�DQG�HFRQRPLF�FHQWUDOLVDWLRQ�JDWKHUHG� SDFH� LQ�
8SSHU�(J\SW��7KH�DUFKDHRORJLFDO� HYLGHQFH�VXJJHVWV� WKDW��
DW�WKH� EHJLQQLQJ�RI�WKH�SURFHVV� LQ� ODWH�1DTDGD�,�� WKH� WKUHH�
UHJLRQDO�FHQWUHV�RI�7KLV��1DTDGD�DQG�+LHUDNRQSROLV�ZHUH�
IDLUO\� HYHQO\� EDODQFHG� LQ� WHUPV� RI�LPSRUWDQFH� DQG� LQIOX�
HQFH�� ZLWK� +LHUDNRQSROLV� SHUKDSV� HQMR\LQJ� D� VPDOO�
DGYDQWDJH��$W�WKH�HQG�RI�WKH� SURFHVV��PDUNHG�E\� WKH� IRU�
PDWLRQ�RI�WKH�(J\SWLDQ�VWDWH�� WKH�$E\GRV�UHJLRQ�HPHUJHG�
VXSUHPH��DQG� WKH� UXOHUV�RI�7KLV�EHFDPH�WKH� ILUVW�NLQJV�RI�
(J\SW�� +RZHYHU�� EHWZHHQ� WKHVH� WZR� SRLQWV�� LQ� 1DTDGD�
,,%�,,&�� WKHUH� LV� DW� OHDVW� VRPH� HYLGHQFH� WKDW� WKH� VLWH� RI�
1DTDGD�DQG� LWV� UXOHUV� ZHUH� WHPSRUDULO\� LQ� WKH� DVFHQGDQW�
�:LONLQVRQ�� IRUWKFRPLQJ��� 7KH� UHDVRQ� IRU� WKLV� SUREDEO\�
OLHV� LQ� WKH� IDFW� WKDW� WKH� WRZQ�RI�1DTDGD�FRQWUROOHG�DFFHVV�
WR� WKH� JROG� UHVHUYHV� LQ� WKH� HDVWHUQ� GHVHUW� �7ULJJHU�HW� DO��
������ ���� :LONLQVRQ� ������ ����� ,QGHHG�� WKH� DQFLHQW�
(J\SWLDQ� QDPH� IRU� 1DTDGD� ZDV� 1XEW� �
WKH� JROGHQ
���
([SORLWDWLRQ� RI�WKHVH� JROG� UHVHUYHV�PXVW� KDYH�PDGH� WKH�
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UXOHUV� RI� 1DTDGD� SURVSHURXV� DQG� SRZHUIXO�� HVSHFLDOO\�
ZKHQ� (J\SW� ZDV� GUDZQ� LQWR� WKH� V\VWHP� RI� KLJK�YDOXH�
LQWHUQDWLRQDO� H[FKDQJH�� 7KH� LQWHUQDWLRQDO� H[FKDQJH� QHW�
ZRUN� ZKLFK� KDG� H[LVWHG� LQ� WKH� 1HDU�(DVW� IURP� DW� OHDVW�
1HROLWKLF� WLPHV��6KHUUDWW� ������PXVW�KDYH� EHHQ� VWLPXODW�
HG� E\� WKH� ILUVW� 8UXN� H[SDQVLRQ� LQWR� QRUWKHUQ�
0HVRSRWDPLD� DQG� VRXWK�HDVWHUQ� $QDWROLD�� LWVHOI� D� SKH�
QRPHQRQ�ZKLFK�VHHPV�WR� KDYH�EHHQ�GULYHQ� E\� D�GHVLUH�WR�
JDLQ� DFFHVV� WR� VRXUFHV� RI� SUHFLRXV� FRPPRGLWLHV�� ,W� LV�
WHOOLQJ� WKDW� WKH� ULVH�RI�1DTDGD�� DV� DWWHVWHG� E\� WKH�HDUOLHVW�
EXULDOV� LQ� WKH� HOLWH�&HPHWHU\� 7�� FRLQFLGHV� ZLWK� WKH� ILUVW�
8UXN�H[SDQVLRQ��PRUHRYHU�� LQ� ERWK� FDVHV�� WKH� NH\� VHHPV�
WR� KDYH� EHHQ� DFFHVV� WR� PHWDOV�� :LWKLQ� WKLV� FRQWH[W� RI�
VRFLR�HFRQRPLF�GHYHORSPHQW��LW�VKRXOG�FRPH�DV�OLWWOH�VXU�
SULVH� WKDW� WKH� FHPHWHULHV� RI� 1DTDGD� SURYLGH� WKH� PRVW�
DEXQGDQW�HYLGHQFH�IRU�IRUHLJQ� LQIOXHQFHV�GXULQJ�WKLV�SHUL�
RG��+HQFH�� LW� LV� DW�1DTDGD�WKDW�ZH�VHH�WKH�HDUOLHVW�LPSRUW�
HG� 3DOHVWLQLDQ� ZDY\�KDQGOHG� MDU�� WKH� PRVW� QXPHURXV�
0HVRSRWDPLDQ�LQVSLUHG� VSRXWHG� MDUV�� DQG� WKH� HDUOLHVW�
H[DPSOHV� RI� LPSRUWHG� DUWHIDFWV� RI�FRPSOH[LW\�� F\OLQGHU�
VHDOV��

&\OLQGHU�VHDOV�
&\OLQGHU�VHDOV�DUF�UDUH�LQ�3UHG\QDVWLF�(J\SW��ZLWK�RQO\� ���
H[DPSOHV�NQRZQ��2I�WKHVH��RQO\�IRXU�DUF�FHUWDLQ�LPSRUWV��
WKH� UHVW� DUH� SUREDEO\� ORFDOO\�PDGH� (J\SWLDQ� LPLWDWLRQV��
7ZR� RI� WKH� LPSRUWHG� F\OLQGHU� VHDOV� FRPH� IURP� VHFXUH�
DUFKDHRORJLFDO� FRQWH[WV� DW� 1DTDGD�� D� WKLUG� LV� SUREDEO\�
IURP� 1DTDGD� WRR�� DOWKRXJK� LW� ZDV� ERXJKW� RQ� WKH� /X[RU�
DQWLTXLWLHV�PDUNHW�D�FRXSOH�RI�\HDUV�DIWHU�3HWULF�KDG�H[FD�
YDWHG�DW�1DTDGD��7KH�UHPDLQLQJ� LPSRUW�ZDV�H[FDYDWHG�DW�
0DWPDU��

7KH� F\OLQGHU� VHDO� IURP� 1DTDGD� JUDYH� ������ GDWHG�
E\� LWV� SRWWHU\� WR� 1DTDGD� ,,%�,,&�� LV� QRZ� LQ� WKH� 3HWULH�
0XVHXP�DW� 8QLYHUVLW\� &ROOHJH�/RQGRQ� �8&�������� 7KH�
VHDO�LV�FDUYHG�IURP� EURZQ�OLPHVWRQH��DQG�WKH� LQFLVHG�GHF�
RUDWLRQ�FRQVLVWV�RI�OHQWRLG�VKDSHV�ZLWK�FXUYHG�OLQHV�DERYH�
DQG� EHORZ� �)LJ�� ��� %RHKPHU� ������ $EE�� ,���2QH� RI�WKH�
OHQWRLG� VKDSHV� KDV� WZR� VPDOO� SURMHFWLRQV� DW� WKH� EDFN��
ZKLFK�UHVHPEOH�D� ILVK�WDLO�� 7KH�RWKHU�OFQWRLG�VKDSH�FRXOG�
DOVR�EH� LQWHUSUHWHG�DV�D�ILVK�� +HQFH�� WKH�GHVLJQ�DV�D�ZKROH�
VHHPV� WR� VXJJHVW� ILVK� VZLPPLQJ� LQ� ZDWHU�� 3DUDOOHO�
GHVLJQV�DUH�NQRZQ�IURP�D�QXPEHU�RI�0HVRSRWDPLDQ�VLWHV��
LQFOXGLQJ�6XVD��7HOOR��7HSH�*DZUD��8U�DQG�7HOO�%UDN��

7KH�VHFRQG�F\OLQGHU�VHDO� IURP�1DTDGD�ZDV�IRXQG�LQ�

)LJ�� ��� &\OLQGHU�VHDO�ML������ 1DTDGD�JUDYH� ������
3HWULH�0XVHXP�RI�(J\SWLDQ�$UFKDHRORJ\�� /RQGRQ�

�8&��������DIWHU�%RHKPHU�������$EE�� ����

����
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JUDYH�7����GDWHG�WR�1DTDGD�,,&��7KH�VHDO� LV� DOVR�RI�OLPH�
VWRQH��DQG�LWV�GHFRUDWLRQ� LV�YHU\�VLPLODU�WR� WKDW�RI�WKH�VHDO�
IURP�1DTDGD�JUDYH�������)LJ�����%RHKPHU�������$EE������
8QIRUWXQDWHO\�� WKH� SUHVHQW� ORFDWLRQ� RI�WKH� F\OLQGHU� VHDO�
IURP�1DTDGD�JUDYH�7���LV� QRW�NQRZQ�� ,W�ZDV�IRUPHUO\� LQ�
%HUOLQ��$$���������EXW�LV� QRZ�ORVW��7KH�FRQWH[W�LQ�ZKLFK�
LW� ZDV� IRXQG� LV� KLJKO\� VLJQLILFDQW� ZKHQ� FRQVLGHULQJ� WKH�
FLUFXPV
WDQFHV� LQ� ZKLFK� DUWHIDFWV� RI� FRPSOH[LW\� ZHUH�
LPSRUWHG� IURP�0HVRSRWDPLD� LQWR�(J\SW�GXULQJ� WKH� PLG�
GOH� RI� WKH� IRXUWK� PLOOHQQLXP� %&�� $V� VWDWHG� DERYH��
&HPHWHU\�7DW�1DTDGD�ZDV�DQ�HOLWH�FHPHWHU\��UHVHUYHG�IRU�
WKH� LQWHUPHQWV� RI�WKH� ORFDO� UXOHUV�� 7KH� HVWDEOLVKPHQW� RI�
VHSDUDWH� HOLWH� FHPHWHULHV� PDUNV� D� FUXFLDO� VWDJH� LQ� WKH�
GHYHORSPHQW� RI� SROLWLFDO� VWUXFWXUHV� LQ� 8SSHU� (J\SW��
*UDYH�7���LV�RQH�RI�WKH�HDUOLHVW�EXULDOV�LQ�&HPHWHU\�7�� ,WV�
RZQHU�QRW�RQO\�H[SUHVVHG�KLV�VWDWXV�E\� WKH� ORFDWLRQ�RI�KLV�
WRPE��EXW�DOVR�E\� LWV�FRQWHQWV��7KH�F\OLQGHU�VHDO�IRXQG� LQ�
7���LGHQWLILHV�WKH� WRPE�RZQHU�DV� DQ�DGPLQLVWUDWRU��VRPH�
RQH�ZLWK�DFFHVV�WR� WKH�PHFKDQLVPV�DQG�DUWHIDFWV�RI�UXOH��

$�WKLUG�F\OLQGHU�VHDO�LPSRUWHG�IURP�0HVRSRWDPLD�LV�
XQSURYHQDQFHG� EXW� PRVW� SUREDEO\� FDPH� IURP� 1DTDGD��
WRR�� ,W� LV� QRZ� LQ� %HUOLQ� �$$� ��������&DUYHG� IURP� OLJKW�
JUH\�OLPHVWRQH��WKH�VHDO�EHDUV�DQ� LQFLVHG�GHVLJQ�RI�OHQWRLG�
VKDSHV� ZLWK� FXUYHG� OLQHV� DERYH� DQG� EHORZ�� DOWHUQDWLQJ�
ZLWK� JURXSV� RI�ILVK� �)LJ�� ��� %RHKPHU� ������ $EE�� O��� ��
&ORVH�SDUDOOHOV�KDYH�EHHQ�IRXQG�DW�6XVD��GDWHG�WR� WKH� ODWH�
8UXN�SHULRG��

$�F\OLQGHU�VHDO�RI�FUHDP�OLPHVWRQH�ZDV� DPRQJ� WKH�
DUWHIDFWV� IRXQG� LQ� JUDYH������DW�0DWPDU��%UXQWRQ� ������
����� GDWHG� WR� 1DTDGD� ,,&�'O�� 7KH� VHDO�� QRZ� LQ� WKH�
$VKPROHDQ� 0XVHXP� ����������,�� PHDVXUHV� ���� FP� LQ�
KHLJKW� DQG� O��� FP� LQ� GLDPHWHU�� 7KH� LQFLVHG� GHVLJQ� LV�
DUUDQJHG� LQ� IRXU� YHUWLFDO� SDQHOV�� WZR� DUH� FURVV�KDWFKHG��
RQH� LV� ILOOHG� ZLWK� D� KHUULQJ�ERQH� SDWWHUQ�� DQG� WKH� IRXUWK�
ZLWK�WKUHH�OHQWRLG�VKDSHV��)LJ�����%UXQWRQ� ������SO��;9����
%RHKPHU� ������ $EE�� ��� 3D\QH� ������ ILJ�� ����� 7KHUH� KDV�
EHHQ� VRPH� GLVSXWH� DERXW� WKH� SURYHQDQFH� RI� WKH� VHDO��
%RHKPHU� ������� ����� IRXQG� QR� VSHFLILF� 0HVRSRWDPLDQ�
SDUDOOHOV� IRU� WKH� GHVLJQ� DQG� LGHQWLILHG� WKH� VHDO� DV� DQ�

����
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)LJ�� ���DERYH� OHIW��� &\OLQGHU�VHDO�IURP�
1DTDGD�JUDYH�7���� (J\SWLDQ�0XVHXP��
%HUOLQ��$$� ��������DIWHU�%RHKPHU�������

$EE�� ����
)LJ�� ���DERYH� ULJKW���&\OLQGHU�VHDO�IURP�
8SSHU�(J\SW�� SUREDEO\�1DTDGD��(J\SWLDQ�

0XVHXP�� %HUOLQ��$$� ��������DIWHU�
%RHKPHU�������$EE�������

)LJ�����OHIW� ��&\OLQGHU�VHDO�IURP�0DWPDU�
JUDYH�������$VKPROHDQ�0XVHXP��2[IRUG�
�������������DIWHU�3D\QH�������ILJ �������

(J\SWLDQ� LPLWDWLRQ�� EXW� 3D\QH� ����� ������� ZDV� FOHDU� LQ�
LGHQWLI\LQJ�LW�DV�D�JHQXLQH�LPSRUW��7KH�PDWHULDO�RI�WKH�VHDO�
� OLPHVWRQH� � FHUWDLQO\� SRLQWV� WR� D� IRUHLJQ� RULJLQ�� VLQFH�
PRVW� HDUO\� (J\SWLDQ� F\OLQGHU� VHDOV� ZHUH� FDUYHG� IURP�
VWHDWLWH�� LYRU\�RU�HERQ\��

$� F\OLQGHU� VHDO� RI�EOXH�JUHHQ� JOD]HG� FRPSRVLWLRQ�
�%RHKPHU� ������ $EE�� ����� DFTXLUHG� RQ� WKH� DQWLTXLWLHV�
PDUNHW� E\� %RUFKDUGW� LQ� ����� DQG� QRZ� LQ� %HUOLQ� �$$�
������� KDV� EHHQ� FLWHG� DV� DQ� LPSRUW� �PRVW� UHFHQWO\� E\�
3LWWPDQ� �������+RZHYHU��JLYHQ� WKH�PDWHULDO�DQG�WKH�H[H�
FXWLRQ�RI�WKH�GHVLJQ�� WKUHH�URZV�RI�UHFXPEHQW�OLRQV�� WKH�
VHDO� LV� DOPRVW�FHUWDLQO\� DQ� (J\SWLDQ� LPLWDWLRQ� �%RHKPHU�
��������������

/LNH�WKH�IRXU�OXJJHG�MDUV�DQG�VSRXWHG�MDUV��F\OLQGHU�
VHDOV� LPSRUWHG� IURP� 0HVRSRWDPLD� ZHUH� FRSLHG� E\�
(J\SWLDQ� FUDIWVPHQ�� 7KH�(J\SWLDQV� DGDSWHG� WKH� RULJLQDO�
GHVLJQV� WR� VXLW� WKHLU�RZQ� WDVWHV��DQG�HYHQWXDOO\�SURGXFHG�
VHDOV� ZLWK� HQWLUHO\� (J\SWLDQ� GHVLJQV�� /LNH� WKH� VW\OH� RI�
QLFKHG� PXGEULFN� DUFKLWHFWXUH� ERUURZHG� IURP�
0HVRSRWDPLD�� F\OLQGHU� VHDOV� HYHQWXDOO\� EHFDPH� D� VWDQ�
GDUG�FRPSRQHQW�RI�(DUO\�'\QDVWLF�(J\SWLDQ�HOLWH�FXOWXUH��
:K\� ZHUH� F\OLQGHU�VHDOV� DGRSWHG� DQG� DGDSWHG�� ZKHUHDV�
PRVW� RI� WKH� 0HVRSRWDPLDQ� PRWLIV� IRXQG� LQ� HDUO\�
(J\SWLDQ� LFRQRJUDSK\� ZHUH� DEDQGRQHG� DIWHU� WKH\� KDG�
VHUYHG�WKHLU�SXUSRVH"�7KH�DQVZHU�PXVW�OLH� LQ� WKH� DGPLQ�
LVWUDWLYH� SUDFWLFH� WKDW� F\OLQGHU� VHDOV� UHSUHVHQWHG�� $V� ZH�
KDYH� VHHQ�� 8SSHU�(J\SW� LQ� 1DTDGD� ,,� ZDV� XQGHUJRLQJ� D�
SURFHVV� RI� UDSLG� VRFLR�SROLWLFDO� DQG� HFRQRPLF� FKDQJH��
3ROLWLFDO�DQG�HFRQRPLF�SRZHU�ZHUH�EHFRPLQJ�LQFUHDVLQJ�
O\� FRQFHQWUDWHG� LQ� WKH� KDQGV� RI�D� IHZ� HOLWHV��7KH\� GLV�
SOD\HG�DQG�UHLQIRUFHG�WKHLU�VWDWXV��LQWHU�DOLD��E\�PHDQV�RI�
SUHVWLJH�DUWHIDFWV��RIWHQ�LPSRUWHG��%XW�WKH�PDLQWHQDQFH�RI�
SROLWLFDO� DQG� HFRQRPLF� SRZHU� DOVR� UHTXLUHV� DGPLQLVWUD�
WLYH� PHFKDQLVPV�� FRQWUROOLQJ� SHRSOHV
� OLYHV� PHDQV� FRQ�
WUROOLQJ�WKHLU�OLYHOLKRRGV��7R�SXW�LW�VLPSO\��HFRQRPLF�FRQ�
WURO� UHTXLUHV�GRFXPHQWDWLRQ�� ,Q� WKH�VSKHUH�RI�GRFXPHQWD�
WLRQ�� HVSHFLDOO\� DFFRXQWLQJ�� 0HVRSRWDPLD� KDG� DQ� HDUO\�
OHDG� RYHU�(J\SW�� 7KURXJKRXW� LWV� ORQJ� KLVWRU\ �� (J\SWLDQ�
FXOWXUH�ZDV�DGHSW�DW�ERUURZLQJ�LGHDV�IURP� DEURDG�LI�WKH\�
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ZHUH�XVHIXO�� DQG�DGDSWLQJ� WKHP� WR� LWV� RZQ� QHHGV�� 7KLV� LV�
SDUWLFXODUO\� WUXH� RI�F\OLQGHU� VHDOV�� DQG� WKH� FRQFHSWV� RI�
RZQHUVKLS� DQG� HFRQRPLF� FRQWURO� ZKLFK� WKH\� HPERGLHG��
$V� DQ� DUWHIDFW� RI�DGPLQLVWUDWLRQ�� WKH� F\OLQGHU� VHDO� ZDV�
H[FHSWLRQDOO\� HIIHFWLYH�� :LWK� WKH� HPHUJLQJ� (J\SWLDQ�
HOLWHV� LQWHQW� XSRQ� VHFXULQJ� WKHLU� RZQ� SRZHU�� WKH� ZKROH�
KHDUWHG� DGRSWLRQ� DQG� VXUYLYDO� RI� WKH� F\OLQGHU� VHDO� ZDV�
JXDUDQWHHG��

6WDPS�VHDO�
7KH� F\OLQGHU� VHDOV� GHSRVLWHG� LQ� JUDYHV� DW� 1DTDGD� DQG�
HOVHZKHUH�ZHUH�QRW�WKH�HDUOLHVW�DUWHIDFWV�RI�FRPSOH[LW\�WR�
ILQG� WKHLU�ZD\�IURP�0HVRSRWDPLD�WR�(J\SW��$�VWDPS�VHDO�
IURP� JUDYH�����O� DW�1DJD�HG�'HLU��/\WKJRH�DQG�'XQKDP�
������ �������� ILJ�� ����H�� 3RFO]RUVNL� ������ ������� ILJ�� ���
0DUN� ������ ILJ�� ����� QRZ� LQ� WKH� /RZLF� 0XVHXP� RI�
$QWKURSRORJ\� DW� WKH� 8QLYHUVLW\� RI�&DOLIRUQLD� �8&/0$�
���������PD\� EH� VHHQ�DV� DQ� HDUO\�IRUH�UXQQHU�� 7KH�FHPH�
WHU\�RI�1DJD�HHO�'HLU�OLHV�RQ� WKH�RSSRVLWH�EDQN�RI�WKH�1LOH�
IURP�$E\GRV��,W�VHHPV�WR�KDYH�DOWHUQDWHG�ZLWK�$E\FORV�DV�
WKH� FHPHWHU\� VHUYLQJ� WKH� 3UHG\QDVWLF� WRZQ� RI� 7KLV�
�:LONLQVRQ� ������ �������� *UDYH� ����� DW� 1DJD� HG�'HLU�
FDQ�EH�HODWHG�E\� LWV� SRWWHU\� WR�1DTDGD�,,%� RU�,,&�� URXJKO\�
FRQWHPSRUDU\�ZLWK� JUDYH� ����� DW�1DTDFOD�ZKLFK� \LHOGHG�
DQ� LPSRUWHG�F\OLQGHU�VHDO��*UDYH�����,�ZDV�WKH�EXULDO�RI�D�
PDWXUH� ZRPDQ�� XQUHPDUNDEOH� H[FHSW� IRU� RQH� DUWHIDFW�� D�
KHPL�VSKHURLG�VWDPS�VHDO�RI�KDUG�� VKLQ\�ZKLWH�OLPHVWRQH��
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)LJ�� ��� 6WDPS�VHDO�IURP�1DJD�HG�'HLU�JUDYH�������
/RZLH�0XVHXP�RI�$QWKURSRORJ\�� 8QLYHUVLW\�RI�

&DO�I
RUQLD� �8&/0$� ���������DIWHU�0DUN� ������ILJ��
���$�� LWVHOI�TI
WHU�3RG]RUVNL�������ILJ�� ����
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,W� LV� SLHUFHG�WKURXJK�� DQG� WKH�XQGHUVLGH�EHDUV�DQ� DEVWUDFW�
GHVLJQ�RI����VPDOO�FLUFXODU�SLWV�� LQ� WKH� VKDSH�RI�WKH� OHWWHU�

F
��)LJ������7KH�SLWV�ZHUH�SURGXFHG�E\�GULOOLQJ��7KHUH�FDQ�
EH� QR� GRXEW� WKDW� WKLV� VHDO� ZDV� LPSRUWHG� IURP�
0HVRSRWDPLD�� DQG� SUREDEO\� IURP� HDVWHUQ� 0HVRSRWDPLD�
�FI�� 3RFO]RUVNL� ������ ������&ORVH�SDUDOOHOV�� ERWK� LQ� VKDSH�
DQG� GHFRUDWLRQ�� KDYH� EHHQ� IRXQG� DW� 7HSH� *DZUD�� 7HSH�
*L\DQ�� 1X]L� �)LJ�� ����� DQG� &KRJD�0LVK� �'HORXJD]� DQG�
.DQWRU� ������ ,,�� SO�� ���-��� 7KH� H[DPSOHV� IURP� 1X]L�
�+RPHV�)UHGHULFT� ������ QRV� �������� ����� ZHUH� SUHYL�
RXVO\�HODWHG�WR� WKH�-HPFOHW�1DVU�SHULRG��EXW�3LWWPDQ���������
KDV� SRLQWHG�RXW� WKDW� WKLV� HODWLQJ�VKRXOG�QRZ�EH� UHYLVHG� WR�
WKH� ODWH� PLGGOH�8UXN�� FRQWHPSRUDU\� ZLWK�1DTDFOD� ,,%� LQ�
8SSHU�(J\SW�� 7KH�DSSHDUDQFH�RI�GULOOHG� VHDOV� LQ� WKH� ODWH�
PLGGOH�8UXN�SHULRG� PD\� PDUN� WKH� LQWURGXFWLRQ� �I�D�QHZ�
GULOOLQJ� WHFKQRORJ\� �3LWWPDQ� �������

7R�GDWH��WKH�1DJD�HHO�'HLU�DUWHIDFW�LV� WKH�RQO\�H[DP�
SOH� RI�D� 0HVRSRWDPLDQ� VWDPS� VHDO� IRXQG� LQ� (J\SW�� ,WV�
SUHVHQFH�DW�1DJD�HHO�'HLU�LV� QRW�HQWLUHO\�VXUSULVLQJ��VLQFH�
WKH� $E\FORV� UHJLRQ�ZDV� RQH� RI�WKH� WKUHH� PDLQ� FHQWUHV�RI�
VRFLR�SROLWLFDO� GHYHORSPHQWV� LQ� WKH� 3UHFO\QDVOLF� SHULRG��
2WKHU� DVSHFWV� RI� WKH� ILQG�� KRZHYHU�� DUH� PRUH� SX]]OLQJ��
7KH�LQFOXVLRQ�RI�DQ� DUWHIDFW�RI�DGPLQLVWUDWLRQ�LQ�DQ�RWKHU�
ZLVH� XQUHPDUNDEOH� EXULDO� RI� D� PDWXUH� ZRPDQ� UDLVHV�
LPSRUWDQW�TXHVWLRQV�� %\� WKH� WLPH� LW� ZDV� EXULHG�� WKH� VHDO�
PD\� SHUKDSV�KDYH�EHFRPH�D�WUHDVXUHG�IDPLO\� SRVVHVVLRQ��
GLVDVVRFLDWHG� IURP� LWV� RULJLQDO� IXQFWLRQ�� RU� LW� PD\� QHYHU�
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KDYH�VHUYHG�DV�DQ� DGPLQLVWUDWLYH�DUWHIDFW�ZLWKLQ�(J\SW�� ,W�
PD\�VLPSO\�KDYH�EHHQ�YLHZHG�DV� D�FXULR��DQ�H[RWLF�REMHFW�
WR�EH� IRU� LWV� UDULW\��

7RNHQV"�
7KH�0HVRSRWDPLDQ�F\OLQGHU�VHDOV� IRXQG� LQ� (J\SW�UHSUH�
VHQW� QRW�MXVW� WKH� LPSRUWDWLRQ� RI�H[RWLF� EDXEOHV� IRU� FRQ�
VSLFXRXV�GLVSOD\��EXW�WKH�DGRSWLRQ�RI�D�FRPSOH[�DGPLQLV�
WUDWLYH�V\VWHP��&OD\� WRNHQV�FRQVWLWXWHG�DQRWKHU�LPSRUWDQW�
PHFKDQLVP� RI�HFRQRPLF� DGPLQLVWUDWLRQ� DQG� DFFRXQWLQJ�
XVHG� LQ� 0HVRSRWDPLD� LQ� WKH� 8UXN� SHULRG�� 7RNHQV� KDYH�
EHHQ�UHFRYHUHG�IURP� WKH�8UXN� 
FRORQ\�VLWHV
�DW�7HOO�%UDN��
+DEXED�.DELUD�DQG� -HEHO�$UXGD�� DQG� LQ� WKH�$PXT�3ODLQ�
�6FKPDQGW�%HVVHUDW������������,W�LV�QRW�HQWLUHO\�LPSODXVL�
EOH� WKDW� VXFK� WRNHQV� PD\� KDYH� UHDFKHG� (J\SW� LQ� WKH�
1DTDGD� ,,�,,,� SHULRGV�� WRJHWKHU� ZLWK� RWKHU� DUWHIDFWV� RI�
FRPSOH[LW\� DQG� LQIOXHQFHV� IURP� 0HVRSRWDPLD�� ,QGHHG��
H[FDYDWLRQV�RI�3UHG\QDVWLF�PRUWXDU\�DQG�VHWWOHPHQW�FRQ�
WH[WV� LQ� (J\SW� KDYH� RFFDVLRQDOO\� XQHDUWKHG� VPDOO�� FRQH�
VKDSHG� REMHFWV� RI�ILUHG� FOD\�� VRPH�H[DPSOHV� ZLWK� WUDFHV�
RI� UHG� SLJPHQW� �H�J�� WKUHH� FRQHV� IURP� $EDGL\D� WRPE�
%,2L�� $VKPROHDQ� (�������� 3D\QH� ������ FDW�� QRV� ������
������ �������6XFK�REMHFWV�KDYH�XVXDOO\�EHHQ�LGHQWLILHG�DV�
JDPLQJL�SLHFHV��3D\QH� ������ ������ WKLV�ZDV� DOVR� WKH�FDVH�
LQ�HDUO\�VLWH�UHSRUWV�RI�0HVRSRWDPLDQ�H[FDYDWLRQV��ZKHUH�

DXWKRUV� ZKR� ULVNHG� DQ� LQWHUSUHWDWLRQ� LGHQWLILHG� WKH�
WRNHQV� DV� DPXOHWV� RU� JDPH� SLHFHV
� �6FKPDQGW�%HVVHUDW�
������ ���� ,W� LV� SRVVLEOH� WKDW� WKH� VDPH� PLV�LGHQWLILFDWLRQ�
PD\�KDYH�SODJXHG�(J\SWRORJLVWV�DV� ZHOO�� ,W�LV�DOVR�SURED�
EOH�WKDW��DV� LQ� WKH�0HVRSRWDPLDQ�FDVH�EHIRUH�WRNHQV�ZHUH�
UHFRJQLVHG�� VLPLODU� REMHFWV� IURP� (J\SWLDQ� H[FDYDWLRQV�
PD\� KDYH� EHHQ� 
PRVWO\� LJQRUHG
� �6FKPDQGW�%HVVHUDW�
������ ������7KHUH� DUH� JRRG�0HVRSRWDPLDQ� SDUDOOHOV� IRU�
WKH� HQLJPDWLF� REMHFWV� IRXQG� LQ� (J\SWLDQ� FRQWH[WV�� $�
FRQH�V+DSHG�WRNHQ�FRYHUHG�LQ�UHG�SLJPHQW��OLNH�WKH�H[DP�
SOHV� IURP� $EDGL\D�� LV� NQRZQ� IURP� $USDFKL\DK�� DQG�
WRNHQV�DUH�DWWHVWHG�DV� JUDYH�JRRGV�ERWK�KHUH�DQG�DW�7HSH�
*DZUD��6FKPDQGW�%HVVHUDW� ������ ��������

7KHUH�LV� JRRG�UHDVRQ� WR� VXSSRVH� WKDW�WKH� SUDFWLFH�RI�
HFRQRPLF� DGPLQLVWUDWLRQ� UHSUHVHQWHG� E\� F\OLQGHU� VHDOV�
VSUHDG�IURP�0HVRSRWDPLD�WR�(J\SW��,W�LV�FHUWDLQO\�SRVVLEOH�
WKDW�D�PHFKDQLVP�RI�DFFRXQWLQJ�IROORZHG� WKH�VDPH�URXWH��

5287�(�2)�75$160,66,21�
7KHUH� KDV� EHHQ� FRQVLGHUDEOH� GHEDWH� DERXW� WKH� URXWH�
0HVRSRWDPLDQ� LPSRUWV�DQG� LQIOXHQFHV� IROORZHG� WR� UHDFK�
(J\SW��6RPH�VFKRODUV��H�J�� 5LFH� ������6PLWK� ������KDYH�
IDYRXUHG� D�VRXWKHUQ� URXWH�DURXQG� WKH�$UDELDQ�SHQLQVXOD��
XS� WKH�5HG�6HD�DQG�DORQJ�WKH�:DGL�+DPPDPDW�WR�8SSHU�
(J\SW��2WKHUV��0RRUH\� ������KDYH�DUJXHG� IRU�D�QRUWKHUQ�
URXWH� YLD� WKH�8UXN� RXWSRVWV� LQ� 6\ULD��DQG� WKHQFH� E\� ODQG�
RU�VHD�WR� WKH�1LOH�'HOWD��7KHUH�LV� QR�TXHVWLRQ� WKDW� WKH� ODW�
WHU�� QRUWKHUQ� URXWH� LV� WKH� VKRUWHU� E\� IDU�� 0RUHRYHU�� WKH�
8UXN�&�M!ORQ\�VLWHV� LQ� QRUWKHUQ�0HVRSRWDPLD�DQG�VRXWKHUQ�
$QDWROLD� SURYLGH� VWDJLQJ� SRVWV� IRU� D� URXWH� OLQNLQJ�
.KX]LVWDQ� DQG�VRXWKHUQ�0HVRSRWDPLD�WR�(J\SW�� %\� FRQ�

����
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WUDVW�� WKH� VRXWKHUQ�� URXQG�$UDELD� URXWH� KDV� YHU\� OLWWOH�
DUFKDHRORJLFDO� HYLGHQFH� WR� VXSSRUW� LW�� 7ZR� PDLQ� SRLQWV�
KDYH�EHHQ�DGYDQFHG�LQ� VXSSRUW�RI�D�VRXWKHUQ�URXWH��)LUVW��
URFN�FXW� SLFWXUHV� LQ� WKH� :DGL� +DPPDPDW� LWVHOI� VKRZ�
KLJK�SURZHG�ERDWV�RI�VXSSRVHGO\� 
0HVRSRWDPLDQ
� IRUP��
+RZHYHU�� WKH� LGHQWLILFDWLRQ� RI� WKHVH� ERDW� JO\SKV� DV�
0HVRSRWDPLDQ�FUDIW�LV�E\� QR�PHDQV�XQLYHUVDOO\�DFFHSWHG��
6HFRQG�� WKH� IUHTXHQF\� RI� 0HVRSRWDPLDQ� LPSRUWV� DQG�
LQIOXHQFHV� LQ� 8SSHU� (J\SW�� SDUWLFXODUO\� DW� WKH� VLWH� RI�
1DTDGD� �ZKLFK� VHHPV� WR� KDYH�FRPPDQGHG�DFFHVV� WR� WKH�
:DGL�+DPPDPDW��� LV� KLJKOLJKWHG��

7KHUH� DUH� SRZHUIXO� DQVZHUV� WR� WKLV� ODWWHU� SRLQW��
)LUVW�� :H� VKRXOG� H[SHFW� WR� ILQG� PRVW� HYLGHQFH� RI�
0HVRSRWDPLDQ� LQIOXHQFH� LQ� 8SSHU� (J\SW�� VLQFH� WKDW� LV�
ZKHUH�WKH�FRQFHQWUDWLRQ�RI�SROLWLFDO�DQG�HFRQRPLF�SRZHU�
DVVRFLDWHG� ZLWK� WKH� ULVH� RI�VRFLDO� FRPSOH[LW\� ZDV� PRVW�
DGYDQFHG�� $Q� LFRQRJUDSK\� RI�SRZHU�� HPSOR\LQJ� VRPH�
PRWLIV� ERUURZHG� IURP� 0HVRSRWDPLD�� ZDV� EHLQJ� GHYHO�
RSHG� E\� WKH� UXOHUV� RI�3UHG\QDVWLF� 8SSHU� (J\SW�� QRW� E\�
WKHLU�/RZHU�(J\SWLDQ� FRXQWHUSDUWV�� LI�VXFK� ILJXUHV� HYHQ�
H[LVWHG�� :H� VKRXOG� DOVR� DVVXPH� WKDW� WKH� UXOHUV� RI� WKH�
$E\GRV� DQG� 1DTDGD�UHJLRQDO� SROLWLHV� ZHUH� WKH� LQWHQGHG�
UHFLSLHQWV� RI�PRVW�RI�WKH�DUWHIDFWV�RI�FRPSOH[LW\� LPSRUW�
HG� IURP� 0HVRSRWDPLD�� 8SSHU� (J\SWLDQ� UXOHUV� QHHGHG�
DGPLQLVWUDWLYH� PHFKDQLVPV� WR� PDLQWDLQ� WKHLU� DXWKRULW\ ��
+HQFH�� LW�VKRXOG�FRPH�DV� QR�VXUSULVH� WR� ILQG� DQ� LPSRUWHG�
VWDPS�VHDO� LQ� WKH�$E\GRV�UHJLRQ��DQG�WKH�HDUOLHVW�F\OLQGHU�
VHDOV�DW�1DTDGD��

6HFRQG�� UHFHQW� H[FDYDWLRQV� DW� %XWR� LQ� WKH� QRUWK�
ZHVWHUQ�'HOWD�KDYH�SURYLGHG�GHILQLWLYH�HYLGHQFH�IRU�FRQ�
WDFWV� EHWZHHQ� (J\SW� DQG� QRUWKHUQ� 6\ULD� DW� WKH� HQG� RI�
1DTDGD�,,�� LQ� WKH� IRUP� RI�D� IHZ� VKHUGV�RI�VSLUDO� UHVHUYHG�
VOLS� SRWWHU\� �.RKOHU� ������ SO�� ���� SKRWRJUDSKLF� SO�� ������
6XFK�SRWWHU\� LV� FKDUDFWHULVWLF�RI�WKH�FHUDPLF�UHSHUWRLUH�RI�
WKH� $PXT� 3ODLQ�� LWVHOI�D� UHJLRQ� LQ� FORVH�FRQWDFW�ZLWK� WKH�
8UXN� VLWHV� RQ� WKH� 8SSHU� (XSKUDWHV�� 7KH� GLVFRYHU\� RI�
WKHVH� VKHUGV� DW� %XWR� LQGLFDWHV� WKDW� D� QRUWKHUQ�� SRVVLEO\�
PDULWLPH�� WUDGH� URXWH� ZDV� LQ� H[LVWHQFH� GXULQJ� WKH� WKLUG�
TXDUWHU�RI�WKH�IRXUWK�PLOOHQQLXP�%&��$V�ZH�KDYH�VHHQ��DOO�
WKH�H[DPSOHV�RI�8UXN�LPSRUWV�IRXQG� LQ�(J\SW�FRPH�IURP�
IXQHUDU\� FRQWH[WV�� 3UHVWLJH�� H[RWLF� REMHFWV� ZHUH� KLJKO\�
YDOXHG�� DQG� ZHUH� LQWHUUHG� LQ� JUDYHV� WR� H[SUHVV� WKH� VWDWXV�
RI�WKH�GHFHDVHG�� 7R�GDWH�� QR� EXULDOV�GDWLQJ� WR� WKH� SHULRG�
RI�HLWKHU�8UXN�H[SDQVLRQ�KDYH�EHHQ�ORFDWHG�DW�%XWR��H[FD�
YDWLRQV� KHUH� KDYH� XQFRYHUHG� RQO\� VHWWOHPHQW� UHPDLQV��
7KH� IRXUWK� PLOOHQQLXP� %&�JUDYHV� DW� %XWR�� LI�WKH\� H[LVW��
PD\� ZHOO� FRQWDLQ� IXUWKHU� HYLGHQFH� RI� (J\SWLDQ�
0HVRSRWDPLDQ�FRQWDFWV��

7KLUG�� WKH� GLVFRYHU\� RI�0HVRSRWDPLDQ� LPSRUWV� �
RQH� VHDO� DQG� WKUHH� SRWV� � LQ� 0LGGOH� (J\SW� PRUH�RU�OHVV�
SURYHV� D� QRUWKHUQ� URXWH� RI� WUDQVPLVVLRQ�� ,W� VKRZV� WKDW�
REMHFWV� ZHUH� WUDYHOOLQJ� XSVWUHDP� WRZDUGV� WKH� FRXUWV� RI�
3UHG\QDVWLF�8SSHU�(J\SW�� ,W�DOVR�DUJXHV� VWURQJO\�DJDLQVW�
D�VRXWKHUQ��URXQG�$UDELD�URXWH��,I�WUDGH�ZDV�IROORZLQJ�WKH�
5HG� 6HD� URXWH�� ZH� ZRXOG� QRW� H[SHFW� WR� ILQG�
0HVRSRWDPLDQ�YHVVHOV� LQ�0LGGOH�(J\SW��



7RE\�$�+�� :LONLQVRQ�

7KH� %DGDUL�UHJLRQ�
7KH� SHFXOLDU�FRQFHQWUDWLRQ� RI�LPSRUWV� LQ� WKLV� SROLWLFDOO\�
LQVLJQLILFDQW� UHJLRQ� RI� (J\SW� LV� QRWHZRUWK\�� $OWKRXJK�
QHYHU� D� OHDGLQJ� UHJLRQ� IRU� VRFLR�HFRQRPLF� RU� SROLWLFDO�
GHYHORSPHQWV�� WKH� %DGDUL� UHJLRQ� VHHPV� QHYHUWKHOHVV� WR�
KDYH� SURVSHUHG� WKURXJKRXW� WKH� 3UHG\QDVWLF� SHULRG��
&RPPXQLWLHV� OLNH�0DWPDU�DQG�0RVWDJHGGD�VXUYLYHG� WKH�
YLFLVVLWXGHV� RI�SROLWLFDO� DQG�HFRQRPLF� FKDQJH�� OHDYLQJ� D�
FRQWLQXRXV�VHTXHQFH�RI�EXULDOV�RYHU�D�SHULRG�RI�VRPH�WZR�
PLOOHQQLD�� $� NH\� IDFWRU� IDYRXULQJ� WKLV� UHJLRQ� PD\� KDYH�
EHHQ� LWV� JHRJUDSKLF�ORFDWLRQ��

$V�ZHOO� DV�FRPPDQGLQJ�D�ZLGH�H[SDQVH�RI�DOOXYLDO�
IORRGSODLQ��0DWPDU�LV� VLWXDWHG�DW� D�SRLQW�ZKHUH� WKH�FOLIIV�
RI�WKH�HDVWHUQ�GHVHUW�DSSURDFK�FORVH� WR� WKH�ULYHU�� LQ� RWKHU�
ZRUGV� D� QDWXUDO� FRQVWULFWLRQ� LQ� WKH� FRXUVH� RI� WKH� 1LOH��
7KLV�PD\� KDYH�JLYHQ� LW� D�VWUDWHJLF� DGYDQWDJH� LQ� FRQWURO�
OLQJ� ULYHULQH� WUDGH�� *RRGV� WUDYHOOLQJ� IURP� VLWHV� LQ� WKH�
'HOWD��OLNH�%XWR��VRXWKZDUGV�WR� WKH�FRXUWV�RI�3UHFO\QDVWLF�
8SSHU�(J\SW�KDG� WR� WUDYHO� E\� ULYHU�� DQG� WKH\� KDG� WR� SDVV�
WKURXJK� WKH� %DFODUL� UHJLRQ�� 7KLV� VHHPV� WKH� EHVW�H[SODQD�
WLRQ� IRU� WKH� XQH[SHFWHG� FRQFHQWUDWLRQ� RI�0HVRSRWDPLDQ�
LPSRUWV�LQ� WKLV�SDUW�RI�(J\SW��

&21&/86,21�
$V� ZH� KDYH� VHHQ�� DUWHIDFWV� LPSRUWHG� IURP� 0HVRSRWDPLD�
DQG� WKHLU� LPLWDWLRQV� IDOO� LQWR� WZR� FDWHJRULHV�� SRWV� DQG�
VHDOV�� 7KH�GLVWULEXWLRQ� RI�WKHVH� WZR� FDWHJRULHV� LV� KLJKO\�
VLJQLILFDQW�� $OO� WKUHH� LPSRUWHG� YHVVHOV� FRPH� IURP� WKH�
%DGDUL� UHJLRQ� RI�0LGGOH� (J\SW�� FRPSDUDWLYHO\� UHPRWH�
IURP� WKH� SURFHVV� RI�VWDWH� IRUPDWLRQ�� ZKLOH� WKUHH� RXW� RI�
IRXU�LPSRUWHG�VHDOV�RI�NQRZQ�SURYHQDQFH�DQG�PRVW�RI�WKH�
0HVRSRWDPLDQ�LQVSLUHG�SRWWHU\��ZKHWKHU�GHFRUDWHG��IRXU�
OXJJHG�MDUV�RU�VSRXWHG�MDUV��FRPH�IURP� LPSRUWDQW�8SSHU�
(J\SWLDQ�VLWHV�DW� WKH� KHDUW�RI�WKLV� SURFHVV��

7KH�ILUVW�8UXN�H[SDQVLRQ�KDSSHQHG�WR�FRLQFLGH�ZLWK�
WKH� ULVH� RI� FRPSOH[� VRFLHW\� LQ� WKH� 1LOH� YDOOH\�� 7KH�
H[SORLWDWLRQ� RI� JROG� UHVHUYHV� LQ� (J\SW
V� HDVWHUQ� GHVHUW�
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GUHZ� WKH� SROLWLHV� RI� 1DTDGD� ,,� 8SSHU� (J\SW� LQWR� WKH�
ZLGHU��LQWHUQDWLRQDO�WUDGH�LQ� ORZ�ZHLJKW��KLJK�YDOXH�FRP�
PRGLWLHV� �6KHUUDWW� ������� 3DUWLFLSDWLRQ� LQ� WKLV� H[FKDQJH�
QHWZRUN� EURXJKW� LPSRUWV� DQG� LGHDV� IURP� DQ� DGYDQFHG�
FLYLOLVDWLRQ��8UXN�0HVRSRWDPLD��WR�(J\SW�DW� D� WLPH�ZKHQ�
(J\SW
V� RZQ� UXOHUV� ZHUH� SDUWLFXODUO\� UHFHSWLYH� WR� VXFK�
LQIOXHQFHV�� $� UH�DSSUDLVDO� RI� WKH� HYLGHQFH� IRU� FRQWDFWV�
EHWZHHQ� (J\SW�DQG�0HVRSRWDPLD�VXJJHVWV� WKDW� WKH� 1HDU�
(DVW�LQ� WKH� IRXUWK�PLOOHQQLXP�%&�ZDV�D�G\QDPLF�PHOWLQJ�
SRW� RI� LGHDV�� FKDUDFWHULVHG� E\� VLJQLILFDQW� FURVV�FXOWXUDO�
H[FKDQJH�� ,PSRUWDWLRQ�� LPLWDWLRQ�� HPXODWLRQ�� WKHVH� ZHUH�
WKH� KDOOPDUNV� RI� HDUO\� (J\SW
V� UHODWLRQV� ZLWK� RWKHU�
DGYDQFHG�FXOWXUHV� RI�WKH� 1HDU�(DVW�� 7KH� DUWHIDFWV� RI�WKH�
8UXN� IRXQG� LQ� (J\SW� UHSUHVHQW� PHUHO\� WKH� DUFKDHRORJL�
FDOO\� YLVLEOH� WLS� RI� WKH� LFHEHUJ�� WKH� VXUYLYLQJ� PDWHULDO�
PDQLIHVWDWLRQV�RI�D�PXFK�EURDGHU�SKHQRPHQRQ��

$&.12:/('*(0(176�
)LUVW�� ,�VKRXOG�OLNH� WR� WKDQN�1LFKRODV�3RVWJDWH�DQG�6WXDUW�
&DPSEHOO� IRU� LQYLWLQJ� PH� WR� VSHDN� DW� WKH� FRQIHUHQFH�

$UWHIDFWV� RI�FRPSOH[LW\�� WUDFNLQJ� WKH� 8UXN� LQ� WKH� 1HDU�
(DVW
�� 7KDQNV� DUF� DOVR� FOXH� WR� WKH� %ULWLVK� 6FKRRO� RI�
$UFKDHRORJ\� LQ� ,UDT� IRU� JHQHURXVO\� SD\LQJ� WKH� VSHDNHUV
�
H[SHQVHV�� 7KH� SDSHU�� DV� SUHVHQWHG� KHUH�� KDV� EHQHILWHG�
IURP� GLVFXVVLRQV� DQG� FRUUHVSRQGHQFH� ZLWK� D� QXPEHU� RI�
FROOHDJXHV�� LQFOXGLQJ� 0LWFKHOO� 5RWKPDQ�� +ROO\� 3LWWPDQ�
DQG� $OH[DQGHU� -RIIH�� 7KH� VXJJHVWLRQ� WKDW� VRPH� RI� WKH�
VPDOO� FOD\� FRQH�VKDSHG� REMHFWV� IURP� (J\SWLDQ� H[FDYD�
WLRQV� PD\� UHSUHVHQW� WRNHQV� ZDV� ILUVW� PDGH� E\� %DUXFK�
%UDQGO�DW�DQ� LQWHUQDWLRQDO�FRQIHUHQFH�KHOG� LQ� -HUXVDOHP�LQ�
$SULO� ������7KH�VKHUG�LQ�)LJ�� ,� LV� LOOXVWUDWHG�KHUH�E\�NLQG�
SHUPLVVLRQ� RI� WKH� 3HWULH� 0XVHXP� RI� (J\SWLDQ�
$UFKDHRORJ\��8QLYHUVLW\�&ROOHJH�/RQGRQ��7KH�SRW�LQ� )LJ��
�� LV� LOOXVWUDWHG� E\� NLQG� SHUPLVVLRQ� RU�WKH�7UXVWHHV�RI�WKH�
%ULWLVK� 0XVHXP�� 0\� UHVHDUFK� DW� WKH� 8QLYHUVLW\� RI�
'XUKDP�ZDV�VXSSRUWHG�E\� WKH�/HYHUKXOPH�7UXVW�WKURXJK�
D�6SHFLDO�5HVHDUFK�)HOORZVKLS��

����
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VLWH� FRQWH[W� SUREDEOH�GDWH� SXEOLFDWLRQ� SUHVHQW�ORFDWLRQ�

0DWPDU� JUDYH������ ,,'�� %UXQWRQ� ������ SO��;,,��� &DLUR�-G(�������
0DWPDU� JUDYH������ ,,&�'O� 3HWULH� ������ SO��;9,,,� &DLUR�-G(������"�
4DX� &HPHWHU\����� "� %UXQWRQ�DQG�&DWRQ� "�

7KRPSVRQ� ������SO��;;;9,,,�
%DGDUL� &HPHWHU\������ "� %UXQWRQ�DQG�&DWRQ� "�

7KRPSVRQ� �����SO��;;;9,,,�
%DGDUL� &HPHWHU\������ "� %UXQWRQ�DQG�&DWRQ� "�

7KRPSVRQ� O�����SO��;;;9,,,�

0DKDVQD� JUDYH�+���� ,,'��,,,$�� $\UWRQ� DQG�/RDW� ���� �� "�
SO��;;;9,,,�

0DKDVQD� JUDYH�+O��$� ,,'�� $\UWRQ�DQG�/RDW� ���� �� "�
SO��;;;9,,,�

+X� JUDYH�8� ���$� ,,,$O� 3HWULH� ���� ��SO��;9,,,� 3HWULH�8&� ������

1DTDGD� JUDYH� ���� "� $VKPROHDQ��������
1DTDGD� JUDYH����� ,,&� 3D\QH� ������FDW�� QR�� ����� $VKPROHDQ��������
1DTDGD� JUDYH� ����� "� 3HWULH� ������ SO��;9,,,� 3HWULH�8&�������
1DTDGD� JUDYH� ����� "� 3HWULH� ������ SO��;9,,,� &KLFDJR�2,&�����
1DTDGD� JUDYH� ����� ,,&� 3HWULH� �������SO��;9,,,� 3HWULH�8&������
1DTDGD� JUDYH� ����� "� 3HWULH� ������ SO��;9,,,� 3HWULH�
1DTDGD� JUDYH� ����� ,,&�'O� 3D\QH� ������FDW�� ���� $VKPROHDQ��������

5()(5(1&(6�
,�

$GDPV�� %��� ������ (OLWH� JUDYHV� DW� +LHUDNRQSROLV�� LQ� -�� ������0DWPDU�� %ULWLVK�0XVHXP�([SHGLWLRQ� WR�0LGGOH�
(J\SW���������� ��/RQGRQ��4XDULWFK��6SHQFHU��HG���$VSHFWV�RI�(DUO\�(J\SW�� ������/RQGRQ��

%ULWLVK�0XVHXP�3UHVV��

$PLHW�� 3��� ������ OD� JO\SWLTXH� PHVRSRWDPLHQQH�
DUFKDLTXH��3DULV ��&156��

%RHKPHU��5�0��� ������'DV�5ROOVLHJHO� LP�SUDG\QDVWLVFKHQ�
$J\SWHQ��$UFKOLRORJLVFKHU�$Q]HLJHU����� ���������

%RHVH��-� �� ������$XVJUDEXQJHQ�LQ�7HOO�6KHLNK�+DVVDQ�� ���
9RUOLLXILJH� %HULFKWH� LLEHU� GLH� *UDEXQJVNDPSDJQHQ�
����������XQG������������6DDUEULLFNHQ��6DDUEUWLFNHU�
'UXFNHUHL�XQG�9HUODJ��6FKULIWHQ�]XU�YRUGHUDVLDWLVFKHQ�
$UFKDRORJLH����

%RXUULDX�� -��� ���� ��8PP� HO�*DDE��3RWWH�\�IURP� WKH�1LOH�
YDOOH\� EHIRUH� WKH� $UDE� FRQTXHVW�� &DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��

%UXQWRQ��*��� ������0RVWDJHGGD�DQG�WKH�7DVLDQ� &XOWXUH��
%ULWLVK�0XVHXP�([SHGLWLRQ�WR�0LGGOH�(J\SW��ILUVW�DQG�
VHFRQG�\HDUV������� ������/RQGRQ��4XDULWFK��

����

%UXQWRQ�� *�� DQG� *�� &DWRQ�7KRPSVRQ�� ���� �� 7KH�
%DGDULDQ� FLYLOLVDWLRQ� DQG�3UHG\QDVWLF� UHPDLQV� QHDU�
%DGDUL�� /RQGRQ�� %ULWLVK� 6FKRRO� RI�$UFKDHRORJ\� LQ�
(J\SW��

&DVH��+�� DQG�-�&��3D\QH�� ������ 
7RPE������ WKH�GHFRUDWHG�
WRPE� DW� +LHUDNRQSROLV 
 �� -RXUQDO� RI� (J\SWLDQ�
$UFKDHRORJ\�����������

'HORXJD]�� 3�� DQG� +�-�� .DQWRU�� HGLWHG� E\� $�� $OL]DGHK��
������&KRJD�0LVK�� 9ROXPH�-�� 7KH�ILUVW�ILYH�VHDVRQV�RI�
H[FDYDWLRQV� ����������� 3DUWV� ,�,,�� &KLFDJR�� 7KH�
2ULHQWDO� ,QVWLWXWH� RI� WKH� 8QLYHUVLW\� RI� &KLFDJR��
2ULHQWDO�,QVWLWXWH�3XEOLFDWLRQV�9ROXPH� ���,��

*HQRXLOODF�� +��GH�� ������)RXLOOHV� GH� 7HOORK�� ,�� HSRTXHV�
SUHVDUJRQLTXHV��3DULV�� 3DXO�*HXWKQHU��

+HQGULFN[��6��� ������ 
5HODWLYH�FKURQRORJ\�RI�WKH�1DTDGD�
FXOWXUH
�� SDSHU� SUHVHQWHG� DW� WKH� FROORTXLXP� 
(DUO\�
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(J\SW
�� %ULWLVK� 0XVHXP�� /RQGRQ�� ��� -XO\� ������
0DQXVFULSW�RQ� ILOH� ZLWK� WKH�DXWKRU��

������ 
7KH�UHODWLYH�FKURQRORJ\�RI�WKH�1DTDGD�FXOWXUH��
3UREOHPV� DQG� SRVVLELOLWLHV
�� LQ� -�� 6SHQFHU� �HG����
$VSHFWV� RI� HDUO\� (J\SW�� ������� /RQGRQ�� %ULWLVK�
0XVHXP�3UHVV��

+HQGULFN[�� 6�� DQG�/��%DYD\�� IRUWKFRPLQJ�� 
7KH� UHODWLYH�
FKURQRORJLFDO� SRVLWLRQ� RI�(J\SWLDQ� 3UHG\QDVWLF� DQG�
(DUO\�'\QDVWLF�WRPEV�ZLWK�REMHFWV� LPSRUWHG� IURP� WKH�
1HDU�(DVW�DQG�WKH� QDWXUH�RI�LQWHUUHJLRQDO�FRQWDFWV
��LQ�
(�&�0��YDQ�GHQ�%ULQN�DQG�7�(��/HY\��HGV����(J�SWLDQ�
&DQDDQLWH� UHODWLRQV�GXULQJ� WKH��WK�WKURXJK� HDUO\��UG�
PLOOHQQLD��%&(��/HLFHVWHU��/HLFHVWHU�8QLYHUVLW\�3UHVV��
1HZ�$SSURDFKHV� WR�$QWKURSRORJLFDO�$UFKDHRORJ\��

+RPHV�)UHGHULFT��'�� �� ������/HV�FDFKHWV�PHVRSRWDPLHQV�
SURWRKLVWRULTXHV��/HLGHQ�� (�-�� %ULOO��

.DLVHU�� :��� ������ 
=XU� LQQHUHQ� &KURQRORJLH� GHU�
1DTDGDNXOWXU
��$UFKDHRORJLD�*HRJUDSKLFD���� �������
SLV� �������

.DQWRU��+�-��� ������ 
7KH�UHODWLYH�FKURQRORJ\�RI�(J\SW�DQG�
LWV� IRUHLJQ� FRUUHODWLRQV� EHIRUH� WKH� )LUVW� ,QWHUPHGLDWH�
3HULRG
�� LQ� 5�:�� (KULFK� �HG���� &KURQRORJLHV� LQ� ROG�
ZRUOG�DUFKDHRORJ\�� WKLUG�HGLWLRQ��YROXPH�,�� ������YRO�
XPH� ,,�� ������ &KLFDJR�� 7KH� 8QLYHUVLW\� RI� &KLFDJR�
3UHVV��

.HPS��%�-��� ������ 
3KRWRJUDSKV�RI�WKH�GHFRUDWHG�WRPE�DW�
+LHUDNRQSROLV
��-RXUQDO�RI�(J\SWLDQ�$UFKDHRORJ\�����
�������

������ $QFLHQW� (J\SW�� DQDWRP\� RI� D� FLYLOL]DWLRQ��
/RQGRQ��5RXWOHGJH��

.RKOHU�� (�&��� ������ 7HOO� HO�)DUD�
,Q�� %XWR� O�O�� 'LH�
.HUPQLN�YRQ�GHU�VSDWHQ�1DTDGHQNXOWXU�ELV�UQP�$�WHQ�
5HLFK� �6FKLFKWHQ� OOO�9,�� *UDEXQJHQ� GHU�-DKUH� �����
������� 0DLQ]� DP� 5KHLQ�� YRQ� =DEHUQ�� 'HXWVFKHV�
$UFKDRORJLVFKHV� ,QVWLWXW�� $EWHLOXQJ� .DLUR��
$UFKDRORJLVFKH�9HUR�7HQWOLFKXQJHQ�����

/\WKJRH�� $�0��� HGLWHG� E\� '�� 'XQKDP�� ������ 7KH�
3UHG\QDVWLF�&HPHWHU\�1������ 1DJD�HG�'HU�3DUW�-9��
%HUNHOH\� DQG� /RV� $QJHOHV�� 8QLYHUVLW\� RI�&DOLIRUQLD�
3UHVV��

0DUN��6��� ������)URP�(J\SW�WR�0HVRSRWDPLD�� $� VWXG\�RI�
3UHG\QDVWLF� WUDGH� URXWHV�� &ROOHJH� 6WDWLRQ��
7H[DV�/RQGRQ�� 7H[DV� $	0� 8QLYHUVLW\�
3UHVV�&KDWKDP� 3XEOLVKLQJ�� 6WXGLHV� LQ� 1DXWLFDO�
$UFKDHRORJ\����
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0RRUF\��3�5�6��� ������ 
)URP�*XOI�WR�'HOWD� LQ� WKH� IRXUWK�
PLOOHQQLXP�%&(�� WKH�6\ULDQ�FRQQHFWLRQ
��(UHW]�,VUDHO�
���� ������

3D\QH�� -�&��� ������ 
7RPE� ,����� 7KH� GHFRUDWHG� WRPE� DW�
+LHUDNRQSROLV� FRQILUPHG
�� -RXUQDO� RI� (J\SWLDQ�
$UFKDHRORJ\����� ������

������ &DWDORJXH� RI� WKH� 3UHG\QDVWLF� (J\SWLDQ�
&ROOHFWLRQ� LQ� WKH� $VKPROHDQ� -?IRVHXP�� 2[IRUG��
&ODUHQGRQ�3UHVV��

3HWULH��:�0�)��� ����,��'LRVSROLV�3DUYD�� 7KH�FHPHWHULHV�RI�
$EDGL\HK� DQG� +X�� �������� /RQGRQ�� (J\SW�
([SORUDWLRQ�)XQG��

������ &RUSXV� RI�SUHKLVWRULF� SRWWH�\� DQG� SDOHWWHV��
/RQGRQ�� %ULWLVK�6FKRRO�RI�$UFKDHRORJ\� LQ� (J\SW��

3HWULF�� :�0�)�� DQG� -�(�� 4XLEHOO�� ������ 1DTDGD� DQG�
%DOODV��/RQGRQ��4XDULWFK��

3LWWPDQ��+���RUDO� SUHVHQWDWLRQ�DW�0DQFKHVWHU��1RY�� ������

3RG]RUVNL�� 3�9��� ������ 
3UFG\QDVWLF� (J\SWLDQ� VHDOV� RI�
NQRZQ� SURYHQLHQFH� LQ� WKH� 5�+�� /RZLH� 0XVHXP� RI�
$QWKURSRORJ\
�� -RXUQDO� RI�1HDU�(DVWHUQ� 6WXGLHV�����
��������

4XLEHOO�� -�(�� DQG� )�:�� *UHHQ�� ������ +LHUDNRQSROLV�� ,,��
/RQGRQ��4XDULWFK��

5LFH�� 0��� ������ (J\SW
V�PDNLQJ�� 7KH� RULJLQV�RI�DQFLHQW�
(J\SW�����������%&��/RQGRQ�� 5RXWOHGJH��

6FKPDQGW�%FVVHUDW�� '��� ������ %HIRUH� ZULWLQJ�� ,�� MO������
FRXQWLQJ� WR� FXQHLIRUP�� $XVWLQ�� 8QLYHUVLW\� RI�7H[DV�
3UHVV��

6KHUUDWW�� $��� ������ ,QWURGXFWRU\� FRPPHQWV� GHOLYHUHG� DW�
WKH� FRQIHUHQFH� 
$UWHIDFWV�RI�FRPSOH[LW\�� WUDFNLQJ� WKH�
8UXN� LQ� WKH�1HDU�(DVW
�� 8QLYHUVLW\� RI�0DQFKHVWHU�� ��
1RYHPEHU� ������

6PLWK��+�6��� ������ 
7KH�PDNLQJ�RI�(J\SW��D�UHYLHZ�RI�WKH�
LQIOXHQFH� RI�6XVD� DQG� 6XPHU� RQ� 8SSHU� (J\SW� DQG�
/RZHU� 1XELD� LQ� WKH� �WK� PLOOHQQLXP� %&
�� LQ� 5��
)ULHGPDQ�DQG�%��$GDPV��HGV��7KHIROORZHUV�RI�+RUXV��
6WXGLHV�GHGLFDWHG�WR�0LFKDHO�$OOHQ� ��������
2[IRUG�� 2[ERZ�� 0HPRLUV� ���(J\SWLDQ� 6WXGLHV�
$VVRFLDWLRQ�3XEOLFDWLRQ�1R�� ���

6WDUU�� 5��� ������1X]L�� YROXPH� ��� 5HSRUW� RQ� WKH� H[FDYD�
WLRQV�DW�<RUJDQ� 7HSD�QHDU�.LUNXN�� ,UDT�� FRQGXFWHG�E\�
+DUYDUG�8QLYHUVLW\�LQ� FRQMXQFWLRQ�ZLWK�WKH�$PHULFDQ�
6FKRROV� RI�2ULHQWDO� 5HVHDUFK� DQG� WKH� 8QLYHUVLW\�
0XVHXP� 3KLODGHOSKLD�� ����������� 3ODWHV� DQG�

����
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SODQV��&DPEULGJH��0DVVDFKXVHWWV��+DUYDUG�8QLYHUVLW\�
3UHVV��

6WURPPHQJHU��(��� ������ 
+DEXED�.DELUD�6LLG� ����
��/HV�
$QQD�HV� $UFKHRORJLTXHV� $UDEHV�6\ULHQQHV� ���� ����
����

6LLUHQKDJHQ�� '��� ������ 
8QWHUVXFKXQJHQ� ]XU� .HUDPLN�
SURGXNWLRQ� LQQHUKDOE� GHU� VSDW�8UXN]HLWOLFKHQ�
6LHGOXQJ� +DEXED� .DELUD�6LLG� LQ� 1RUGV\ULHQ
�� $FWD�
3UDHKLVWRULFD�HW�$UFKDHRORJLFD��������������

7ULJJHU��%�*��� %�-�� .HPS��'�� 2
&RQQRU�DQG�$�%��/OR\G��

����
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������ $QFLHQW� (J\SW�� D� VRFLDO� KLVWR�\�� &DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��

:LONLQVRQ�� 7�$�+��� ������ 6WDWH� IRUPDWLRQ� LQ� (J\SW��
FKURQRORJ\�DQG�VRFLHW\��2[IRUG��7HPSXV�5HSDUDWXP��
%$5� ,QWHUQDWLRQDO� 6HULHV� ����� &DPEULGJH�
0RQRJUDSKV�LQ�$IULFDQ�$UFKDHRORJ\�����

������(DUO\�'\QDVWLF�(J\SW��/RQGRQ��5RXWOHGJH��

������ 
3ROLWLFDO� XQLILFDWLRQ�� WRZDUGV� D� UHFRQVWUXF�
WLRQ
�� 0LWWHLOXQJHQ� GHV� 'HXWVFKHQ� $UFKDR�
ORJLVFKHQ�-QVWLWXWV�� $EWHLOXQJ�.DLUR����� ��������



,QGLFHV�

��� ,QGH[� RI�VLWHV�	� JHRJUDSKLFDO�QDPHV�

1%�PDS� UHIHUHQFHV�DUH�JLYHQ� ILUVW� LQ� LWDOLFV�� SULQFLSDO�
GLVFXVVLRQ�RI�D�VLWH� LV�PDUNHG� LQ� EROG�� 9HU\� IUHTXHQWO\�
UHFXUULQJ�QDPHV� OLNH� 6\ULD�RU�7LJULV�DUH� QRW� WDNHQ� XS��

$EDGD�H��7HOO� O�,�� ���
$EDGL\D� ����
$EU��7HOO� ����
$EX�'KDKLU� �������
$EX�+DPLG��7HOO� ���������
$EX�6DODELNK� �������� ��
$E\GRV� ��������������� ������
$IJKDQLVWDQ� ���
$ILV��7HOO� ����������������� ������
$IULGDU� ���������

$LQ�HO�$VVDZLU� ���������
$ODFD�+L�L\XN� ����� ����
$ODZL\HK��7HOO� ����
$OHSSR� ����

����� ����
$OWLQRYD� ���
$PDUQD��7HOO� ����

$PXT��VLWHV�� ����������������������������������
$QDWROLD�� QRUWKHUQ� ���
$UDELD� ���������
$UDG� ���������
$USDFKL\DK� ���������� ���� ����
$UVODQWHSH� �����������������������������������������
�������������� ����� ����� ����� ��������������������
���������

$VVXU� ��
$VV\ULD� ���
$WDOOLUN�'DP� ����
$]]R��7HOO� ���
%DE\ORQ� ��
%DGDUL� ������������
%DGLD� ����
%LUHFLN� ����
%UDN��7HOO� ����� ���� ��������������������������������
���������������� ���� ������������� ����� ����� �����
����������������

%XWR�VHH�)DUD
LQ�
%\EORV� �����������������������
&DUFKHPLVK� ����� ������� ����
��DWDO� +L�L\XN� ����
&DXFDVXV� ����
��D\L�LQX� ����
&KLRXNK� VHH�6KLRXNK�
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ZLWK� LQQHU�OHGJH�ULP� ����
ZLWK� LQZDUGO\� EHYHOOHG�ULP� ���
ZLWK� QRVH�OXJV� �������� ,�
ZLWK�UDLVHG�ULE� ���
ZLWK�UROOHG�ULP� ��������
ZLWK�VKRUW�QHFN� ��������
ZLWK� WKLFNHQHG�ULP� ���
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ZLWK� WZR�RSSRVHG� OXJV� ���
MXJ��KLJK�QHFNHG� ���������
UHG�EODFN� ����
ZLWK�HYHUWHG�ULP� ����

NQRE� ����
ODGOH� ���� ����
OLG� ���
ORFDO� VHH�&KDOFROLWKLF�
OXJ� �KDQGOH�� ���������������
PLFD� ����
PLQHUDO� WHPSHU� VHF�XQGHU�MDU��ZDUH�
PLQLDWXUH�YHVVHO� ���
1LOH�FOD\� ���������
1LQHYLWH��� ���� ���� ����� ����
QRVH� OXJ� ����

3DOHVWLQLDQ
� ����������������
SDQHO�SDWWHUQ� ���
SDWWHUQ� EXUQLVKLQJ� ����� ����
SDWWHUQ�FRPELQJ� ����
SLFWRJUDSK� ����
SLWKRV� ���� ���� ����� ����
SODWWHU� �������� ����� ����� ���������
SODWWHU�ERZO� ����

3URWR�1LQHYLWH��
� ���� ���� ����
TXDUW]� ������� ����
5HG�5LP�3LWKRL� ����
UHVHUYHG�VOLS� ����� VHH�DOVR�XQGHU�MDU�
ULP�� WKLFNHQHG� ����

UROO\�ELQ
� ���������
URSH�GHFRUDWLRQ� ���
URVHWWHV� ���
6DPDUUD� ���
VFUDSHU��FHUDPLF�ULQJ� ���� O����� ����
VFUDSLQJ� ����
VKHOO� WHPSHU� ���� ����
VOLS� ����
EURZQ� ����
FUHDP� ���� ������ ����
PLFDFHRXV� KDHPDWLWH� ����
SVHXGR�UHVHUYHG� ���
UHG� ���� ������ ����� ����� ����������������� ����������
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UHPRYDO� RI� ����
UHVHUYHG� ���� ����� ������������������
ZKLWH��ZKLWLVK� �������������O�

VSRXWHG�YHVVHO� �������� ���
VSRXW�
EHQW� ����
GURRS� ���������
IDOVH� ���
ULP� ���

VSULJ�PRWLI� ���
VWDPSHG� ����
VWDQG� ���� ������� O�
6WRQH�:DUH� ����
VWUDZ�WHPSHU� ���� ����
VWXG� ����
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VXUIDFH�JULIIHH� ����

WHD�SRW
� ����
WHPSHU� VHH�FDOFLWH��FKDII��JULW��JURJ��PLQHUDO��TXDUW]��
VKHOO��VWUDZ�

WRUSHGR�VKDSHG�YHVVHO� ����������,�
7UDQVFDXFDVLDQ��W\SH�� �������������� ����
WUD\V� �������������� ����� ����
FKDII�WHPSHUHG� ����
ZLWK�OHGJH�KDQGOH� ���

WULDQJOHV� ���
FURVV�KDWFKHG� ������ ����

WULPPLQJ� �����
WXPEOHUV� �������
8EDLG�SRWWHU\� ��� �������������
/DWH�8EDLG�SDLQWHG� ����
8EDLG�UHODWHG� �������������������

8�VKDSHG�SRWV� ���������������
YROFDQLF�PDWHULDO� ����
ZDUHV�
DSSOLTXH� �������
EXEEOH�G���EXEEO\� ���� ����� ����� ����
%XII�VOLSSHG� ���
EXUQLVKHG� ���������
EXUQLVKHG�JUH\� �����������
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FRPEHG� �����������

FRPPRQ�ZDUH
� ���
FUHDP�VOLSSHG� ���
HJJ�VKHOO� ���
ILQH� OLJKW�FRORXUHG� ����� ����
ILQH� SDLQWHG� ���
)LQH�:KLWH�VOLSSHG� ���
IOLQW�VFUDSHG� �������
JUHHQ�JUD\� �����������������
JUH\� �������� ���� ���
JULW�WHPSHUHG� �������� �� ������ ����� ���������
.KLUEHW�.HUDN� ��������������
LPSUHVVHG� ���� �������
LQFLVHG� ������������ ����� ����� ����
NLWFKHQ� ����
/DWH�5HVHUYHG�6OLS� ����
PDVV�SURGXFHG� ����
PHWDOOLF� ������
PLQHUDO� ���
PLQHUDO�WHPSHUHG� ����� ��������������������������
QDWXUDO�EXUQLVKHG� ����
SDLQWHG� �����������
3DLQWHG�6LPSOH� ����
SLQN��EXII�� ���
UHG�EODFN�EXUQLVKHG��5%%:�� ����� ������� ����������
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UHG�SROLVKHG� ���������
UHG�VOLSSHG� �� �������� ����� ����� ����� ���������������
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UHVHUYHG�VOLS� ���������
�VHDOLQJ��ZD[� �������� ����� ����
VODE�PDGH� ���
VSULJ� ��������������� ����� ����
VWDPSHG� ���
6WRQH� ����
VWUDZ�WHPSHUHG� ����
ZKLWH�VOLSSHG� ���

ZDVK�� UHG� ����
ZDVWHU� ����� ����� ����
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ZKHHO�PDGH� ���������� ����� ����� �� ��������������
ZLGH�IORZHU�SRWV� �������������
[�FURVV� WULDQJOHV� ���

��� 7LPH� VSDQV�

$FKDHPHQLG�+HOOHQLVWLF� ����
$NNDGLDQ� ������������ ����
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$PXT�)� ����� ����� ���������������������
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(DUO\�%URQ]H�$JH� �������� ����� ����� ������������
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(DUO\�'\QDVWLF� ��������
(DUO\�'\QDVWLF�(J\SW� ����
(QHROLWKLTXH� ����������������
*DZUD� �������� �������������
*DZUD�$� ���������������������������
*DZUD�%� ���� ���������������������������

*KDVVXOLDQ� ��������������
+DMML�0XKDPPDG� ����
+DODI� ���� ������������ ��� �� ����
+DVVXQD� �����������
,VODPLF� ����� ����
-HPGHW�1DVU� ���� ����� ���������
0LGGOH�%URQ]H�$JH� ����
1DTDGD� �������������������
1HR�$VV\ULDQ� ���
1HROLWKLF� ���� ���������
1LQHYLWH� ���� �������
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1LQHYLWH��� ���
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1LQHYLWH��� ���� ���� ���� ��������������������
1LQHYLWH��� ���� ���������������������������� ����� ����
3URWR�1LQHYLWH��� ����
7UDQVLWLRQDO�1LQHYLWH��� �������

2OG�%DE\ORQLDQ� ����
3LVGHOL� ���
331%� ,OO�
3UHG\QDVWLF�(J\SW� �����������������
3URWR�(ODPLWH� ���� ����
3URWROLWHUDWH� ����
3URWR�8UEDQ� ����
5RPDQ� ����� ����
6DPDUUD�Q�� ���� ����
6HOHXFLG� ��
8EDLG� ���� ���� ���� �������������������� ����� ����� ����
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(QG�8EDLG� ���
/DWH�8EDLG� ���� �������������� ������ ����
QRUWKHUQ�8EDLG� ����
3RVW�8EDLG� ���� ����� ����� ����
7HUPLQDO�8EDLG� ���������������������������� ����

8EDLG�8UXN�WUDQVLWLRQ� ���
8UXN�
(DUO\�8UXN� ���� ���� ��������������������� ����� ����
/DWH�8UXN� ��� ����� ���� ���� ����������������� ��������
������������������ ������ ����� ������� ������� �����
����� ����� ������� ������� ����� ����� ���������������
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/DWH8UXN
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1RUWKHUQ�8UXN� ��������������������������������
1RUWKHUQ�(DUO\�8UXN� ������� ����
1RUWKHUQ�/DWH�8UXN� ����� ����
1RUWKHUQ�0LGGOH�8UXN� ,�,������ �������
3RVW�8UXN� ��������������
7HUPLQDO�8UXN� �������� �����������������
8UXN�$� ���������

:L�LUP� ����
�VW�'\QDVW\��(J\SW�� ���������
�QG�'\QDVW\� ����

��� 3HUVRQV�

$GDPV� ����
$OJD]H� �������������� ���������
$OL]DGHK� ���
$PLHW� ���������
$QJHOO� ����
%DFKH� �����������
%DGOHU� ����
%DLUG� ����
%HQRLW� ���
%LJHORZ� ����
%ODFNPDQ� ���� ����

%ODQWRQ�HW�DO�� ���
%ORFKHU� ���
%RHKPHU� ���� ��������
%RHVH� ����
%RUFKDUGW� ����
%RUJPH\HU� ����
%UDQGHV� ���
%UDQGO� ����
%XFDN� ����
&DXEHW� ���
&KLOGH� ���
&KULVWDOOHU� ��
&KULVWLH� ���
&ROODV� ����
&ROORQ� ���
GH�&RQWHQVRQ� ��������������
&RSHODQG� ����
&RXUW\� ����
'
$OWUR\� ���
'XQDQG� ������� ����
'\VRQ� ���
(GHQV� ����
(LFKPDQQ� ��
(PEHUOLQJ� O����
(VLQ� ����
)DONHQVWHLQ� ��
)RUHVW� �������
)UDQJLSDQH� �������� ��������������
*RUGRQ� ���
*XW� �����������������
+DQVHQ� ���
+DUULVRQ� ����
+DXSWPDQQ� ���
+HOPV� ����
+HOZLQJ� ����
+HQULFNVRQ��(�� ���
+HQULFNVRQ��5�� ���
+HUUPDQQ� ���
-DPHV� ����
-DQVPD� ����
-RIIH� ����
-RKQVRQ� ���
.DLVHU� ����
.DOVEHHN� ���
.HQ\RQ� ����
/DPEHUJ�.DUORYVN\� ���
/D\DUG� ���
/HQ]HQ� ��� ���
/XSWRQ� ����
0DFND\� ���
0DOORZDQ� ������� ����������������������� ���
0DWKLDV� ����
0DWWKHZV� ����
0D]]RQL� �����������������������
0�6OI� ����
0RRUH� ����
0RRUH\� ����
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0XHOOHU� ���
0LLOOHU�.DUSH� ���
1LFROD� ����
1LVVHQ� �������� ���
2DWHV� �������
2OGHQEXUJ� ����
2]EDO� ����
2]JLLU���1�� ���
3D\QH� ����
3HUNLQV� ���
3HWULH� ���������
3LWWPDQ� ���� ���������
3ROORFN� ���
3UDJ� ����
5HDGH� ����
5RWKPDQ� ���� �����������
5RX[� ����
5RYD� ���������
6DJKLHK� ���������
6FKZDUW]� �������� ����
6SHLVHU� �������� ���
6WHLQ� �������� ����� ����� ����
6WURPPHQJHU� ����
6LLUHQKDJHQ� ������
7DGPRU� ����
7KRPSVRQ��5�&DPSEHOO� ������������
7REOHU� �������
7RPLWD� �������
7UHQWLQ� ��� ������
7UXIHOOL� �����
8UQDPPX� ��
YDQ�'ULHO� ���� ����
YDQ�'ULHO�0XUUD\� ���
YDQ�*LMQ� ����
:DWVRQ� ���������
:HLVV� ���
:LFNHGH��YRQ� ���
:LONLQVRQ� ���������
:LOVRQ� ���
:RROOH\� ����
:ULJKW� ���� �������
<HQHU� ����
<RXQJ��&X\OHU� ���� �����

��� *HQHUDO�

DGPLQLVWUDWLYH�DUWHIDFWV��SUDFWLFHV� ����� ���������������
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DG]H� ����
DJULFXOWXUH� ����
DOWDU� ����
DQLPDO� ERQH� ����
DQWLPRQ\� ����
DQYLO��VWRQH� ����
DUVHQLF� ���������
$VKPROHDQ�0XVHXP� ���� ��������������
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D[H� ����
EDUOH\� ����
EHDG� ���������� ���������
EHHI� ����
EHHU� ���� ����
%HUOLQ�0XVHXP� ������
%LUPLQKJDP�&LW\�$UW�0XVHXP� ����
ELWXPHQ� ���� ����� �������
%RJD]LU�L� ����
ERZO��VWRQH� ���� ,����� ����� ���������
EUHDG� ��
EUHZLQJ� ����
EULFN� ����� ��� ��������
EULFN�VL]HV� �����
%ULWLVK�0XVHXP� ��������
EXOO�D� ��� ���� ����� ���������
EXULDO� ������� ����� ����� ������������������������
FDWWOH� ����
FHPHWHU\� �����������
&KLFDJR� ����
FKLHIGRP� ����
FKLSSHG�VWRQH� ���������
FKLVHO� ���� ����
FORWK� �������
FROODSVH���SRVW��8UXN� ���� ����
FRORQ\� ���� ��� �� ����� ����� ����� ����� ����
FROXPQ� ����
FRSSHU� ����� ����� �������� �����������
FRUH� ���� ����� ����
FRZULH� ����
FUDIW�VPHQ�� �������� �������� ����� ��������������
FURVV�KDWFKHG�EDQG� ���������
FUXFLEOH� ����
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GLVN�� VWRQH� ���
GRFNHW� ����
GUDLQ� ����
GULOO�LQJ�� ����
GULOO�KDQG�JXDUG��VWRQH� ����

HERQ\� ����
(GLQEXUJK�8QLYHUVLW\� ����
(J\SWLDQ�0XVHXP��%HUOLQ� ����
(J\SWLDQ�0XVHXP��&DLUR� ���������
HOHFWUXP� ���
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HQFODYH� ��������� VHH�DOVR� WUDGLQJ�HQFODYH�
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HWKQLFLW\� ������
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H\H�LGRO� ���� ����� ��������������
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FRUWLFDO� IODNH� ����
IDQ�VFUDSHU� ����
SULVPDWLF�EODGH� ����
WDEXODU�IODNH� ����� ����
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VHF�DOVR�FRUH�
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JDOHQD� ����
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KHDUWK� ���� ���� ,����� ����� ����� ����� ����� ����
KHUGLQJ� ����
KXW�V\PEROV� �������
LQKXPDWLRQ� VHH�EXULDO�
LUULJDWLRQ� ����
LYRU\� ,����� ����
MDU��DWRQH� ����
NLOQ� ���� ����� ����
NQLIH� ����
OH[LFDO� WF[W�V�� ���
OLQVHHG� ����
ORRP� ���� ����
ORRP�VXSSRUW� ����
ORRP� ZHLJKW� ���� ����
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PDODFKLWH� ����
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VHH�DOVR�F\OLQGHU�VHDO��JO\SWLF�

VFDOLQJ�V�� ���� ���� �������� ������ ���� ����� ����� �����
����� ������� ����� ���������

VHDO� LPSUHVVLRQ� ���� ����� ����� ���������
VHPL�FROXPQ� ,����
VKHHS� ����� ����
VKHOO� ���������
VLFNOH��FOD\� ���� ������� ,����
VLFNOH����LQW� ����� ����
VLOLFD�JORVV� ����
VLOYHU� ����� �����������������
VODJ� ����
VOLQJEDOOV� ���
VPRRWKHU��VWRQH� ����

VSLQGOH�ZKRUO� ���������� ���� ����� ����� ����� ����� �����
������� ����

VSLQQLQJ� ���� �����������
VSLUDO� ����
VWDLU� ����
VWDPS�VHDO�V�� ,�O�� ���� �������� ������� ��������������
VWRQH� �������������
DODEDVWHU� ���� ����� ����
EDVDOW� ����� ������������
FKHUW� ����
FKLSSHG� ���������� ����
FKORULWF� ���� ����
�OLQW� VHF�XQGHU� IOLQW�
ODSLV� OD]XOL� ������� ����
OLPHVWRQH� ������

����
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PDUEOH� ���
REVLGLDQ� ������� ����� ������� ���������
RROLWH� ���
VDQGVWRQH� ����
VHPL�SUHFLRXV� ����
VRDSVWRQH� ����� ����
VWHDWLWH� ���������
VHH�DOVR�DQYLO�� EHDG��ERZO��FRUH��GLVN��GULOO�� ILJXULQH��
IOLQW�� MDU��SDOHWWH��SROLVKHU��SRXQGHU��VDGGOH�TXHUQ��
VPRRWKHU��YHVVHO��ZHLJKW�

VWRSSHU��IRU�MDU� ���� ����� ���������
VWRUDJH��VWRUH�URRP�� ����� ������� ����� ������� �����
����������� ���������

WDEOHW� ������������ ������ ������� ����� ����
WHPSOH� ������� ����� ������� ������� ������� ���������
WH[WLOHV� ����� ����� ����
WLPEHU� ����
WLWOHV�DQG�SURIHVVLRQV� ���
WRNHQ� �������� ���� �������� ����� ����� �����������
WRPE� ��������������� VHH�DOVR�EXULDO��JUDYH�
WRXUQHWWH� �����������

����

,QGLFHV�

WUDGH��URXWHV�� ���������� ���� ����� ����� ���������������
����

WUDGHU� ����
WUDGLQJ�HQFODYH��SRVW� ���� ���� ����� �����VHH�HQFODYH�
WX\HUH� ����
XUEDQL]DWLRQ� ���������

8UXN�FRQWDFW
� ����

8UXN�H[SDQVLRQ
� ������ ����� ����� ������� ���������
YHVVHO��VWRQH� ������
ZDOO�FRQH� ����� ����� ���������
ZDOO� SDLQWLQJ� ������
ZHDYLQJ� ���
ZHLJKW��VWRQH� ����� ����� ����
ZKHDW� ����
ZLQH� ���
ZRRG� ���� �����VHH�DOVR�HERQ\�� URRI�EHDP�� WLPEHU�
ZRRG�ZRUNLQJ� ����
ZRRO� ����
ZULWLQJ� ���� ���
;�UD\�GLIIUDFWLRQ� ����� ������
;�UD\� IOXRUHVFHQFH� ����
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HGLWHG�E\�-�1��3RVWJDWH�

7KLV� YROXPH� LQFOXGHV� ��� FRQWULEXWLRQV� IURP�SDUWLFLSDQWV� DW� WKH� FRQIHUHQFH�RI�WKH� VDPH�QDPH�KHOG� LQ�
0DQFKHVWHU�LQ�1RYHPEHU������� 7KH\�FRYHU�WKH�JHRJUDSKLFDO�VSDQ�RI�8UXN�SKHQRPHQRQ��ZLWK�HPSKDVLV�
RQ�WKH�PDWHULDO�HYLGHQFH�DV� SURYLGHG�E\�WKH�DUWHIDFWV�� 7KH�YROXPH�WKXV�SUHVHQWV�D� UHDGDEOH�DQG�XS�WR�
GDWH�VXPPDU\�RI�PDQ\�RI�WKH�PRVW�LPSRUWDQW�VLWHV�DQG�LVVXHV�UHODWLQJ�WR�WKLV�FUXFLDO�IRUPDWLYH�SHULRG�DW�
WKH�WKUHVKROG�RI�WKH�KLVWRULFDO�FLYLOL]DWLRQV�RI�WKH�DQFLHQW�1HDU�(DVW��

2WKHU�YROXPHV� LQ� WKH� VHULHV�
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