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-DPLOD�%(1�628,66,
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�����7XQLV�����DYHQXH�&KDUOHV�1LFROOH��FLWp�0DKUDMqQH��7XQLVLH
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,FKW\RORJLH��FDVH������8QLYHUVLWp�0RQWSHOOLHU�,,��6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF�
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$%675$&7

0RUSKRPHWULF�PHDVXUHPHQWV��FRXQWV�DQG�D�VKRUW�GHVFULSWLRQ�RI�VSHFLPHQV�RI�WKH�EODFN�VWULSHG�SLSHILVK�6\QJQD�
WKXV� DEDVWHU� 5LVVR�� ������ FDXJKW� LQ� 7XQLVLDQ�ZDWHUV�� DUH� SUHVHQWHG�� 7KH� RFFXUUHQFH� RI� WKH� VSHFLHV� LQ� WKH� DUHD� LV
FRPPHQWHG�DQG�GLVFXVVHG�

.H\�ZRUGV��2VWHLFKWK\HV��6\QJQDWKLGDH��6\QJQDWKXV�DEDVWHU��PRUSKRPHWU\��7XQLVLD��0HGLWHUUDQHDQ�6HD
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6,17(6,

/¢DUWLFROR�SUHVHQWD�L�GDWL�PRUIRPHWULFL�HG�XQD�EUHYH�GHVFUL]LRQH�GHJOL�HVHPSODUL�GL�SHVFH�DJR�FRGDJURVVD�6\QJ�
QDWKXV�DEDVWHU�5LVVR��������FDWWXUDWL� LQ�DFTXH� WXQLVLQH��/D�SUHVHQ]D�GHOOD�VSHFLH�QHOO¢DUHD� LQ�TXHVWLRQH�YLHQH�FRP�
PHQWDWD�H�GLVFXVVD�

3DUROH�FKLDYH��2VWHLFKWK\HV��6\QJQDWKLGDH��6\QJQDWKXV�DEDVWHU��PRUIRPHWULD��7XQLVLD��PDUH�0HGLWHUUDQHR
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,1752'8&7,21

7KH�EODFN�VWULSHG�SLSHILVK�6\QJQDWKXV�DEDVWHU��5LVVR�
������ZDV� LQFOXGHG�E\�%UDGDw� ������� DQG�%UDGDw�HW� DO�
�������DPRQJ�WKH�ILYH�V\QJQDWKLG�VSHFLHV�UHSRUWHG�LQ�WKH
7XQLVLDQ� ZDWHUV�� 6�� DEDVWHU� ZDV� ILUVW� VLJKWHG� E\� 6HXUDW
������� LQ�HVWXDULQH�ZDWHUV� UXQQLQJ� LQWR� WKH�*XOI�RI�*D�
EqV� �VRXWKHUQ� 7XQLVLD�� DQG� HYHQWXDOO\� GHVFULEHG� E\
'¤$QFRQD� ������� IURP� VSHFLPHQV�GHSRVLWHG� LQ� WKH� ,FK�
WK\RORJLFDO� &ROOHFWLRQ� RI� WKH� 6WDWLRQ� 2FpDQRJUDSKLTXH
RI�6DODPPEz�����NP�QRUWK�RI�7XQLV��DW�SUHVHQW�NQRZQ�DV
,QVWLWXW�1DWLRQDO�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH�OD�0HU�
&KDRXDFKL�	�%HQ�+DVVLQH� �������PHQWLRQHG�6�� DEDVWHU
RQO\� LQ� D� FKHFN�OLVW� RI� ILVKHV� IURP� WKH� ,FKNHXO� /DJRRQ
�QRUWKHUQ� 7XQLVLD��� 8QIRUWXQDWHO\�� WKH� 6�� DEDVWHU� VSHFL�
PHQV�IRUPHUO\�SUHVHUYHG�LQ�WKH�,FKWK\RORJLFDO�&ROOHFWLRQ
RI�WKH�,QVWLWXW�1DWLRQDO�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH

OD�0HU�RI�6DODPPEz��VHH�'¤$QFRQD��������GR�QRW�H[LVW
DW� WKH� ,QVWLWXWH� DQ\�PRUH��$OWKRXJK�SUHYLRXV� UHSRUWV�RQ
6�� DEDVWHU� DUH� QRW� GRXEWIXO�� QR� VSHFLPHQV� KDG� EHHQ
DYDLODEOH� XQWLO� UHFHQWO\� LQ� 7XQLVLD� IRU� FRQILUPDWLRQ�� ,Q�
YHVWLJDWLRQV�FDUULHG�RXW�GXULQJ�ILYH�\HDUV�RQ�V\QJQDWKLGV
IURP�7XQLVLDQ�ZDWHUV�HQDEOHG�XV�WR�ILQG�QHZ�VSHFLPHQV
RI�6��DEDVWHU��WR�FRQILUP�WKH�RFFXUUHQFH�RI�WKH�VSHFLHV�LQ
WKH�DUHD��DQG� WR�SURYLGH�DGGLWLRQDO�GDWD� LQ�RUGHU� WR�H[�
SDQG�WKH�NQRZOHGJH�RI�WKH�VSHFLHV�

0$7(5,$/�$1'�0(7+2'6

7KH� V\QJQDWKLG� VSHFLHV� FRQVWLWXWHG� WKH� IRFXV� RI� LQ�
YHVWLJDWLRQV� FRQGXFWHG� EHWZHHQ� ����� DQG� ����� �%HQ
$PRU�HW� DO��� LQ�SUHVV��� DW� OHDVW� WKUHH� WLPHV�SHU�ZHHN�� LQ
7XQLVLDQ�ZDWHUV� �)LJ�� ����2QH� KXQGUHG� DQG� WKUHH� 6\QJ�

)LJ�����0DS�RI�7XQLVLD�VKRZLQJ�WKH�7XQLV�6RXWKHUQ�/DJRRQ�VLWH��EODFN�DUURZ���DQG�WKH�ILVKLQJ�VLWH�RI�WKH�VSHFLPHQ
FDXJKW�LQ�WKH�*XOI�RI�*DEoV��EODFN�VWDU��
6O�����=HPOMHYLG�7XQL]LMH�]� ORNDOLWHWR�Y�7XQLÉNL� MXËQL� ODJXQL� �àUQD�SXÉàLFD�� LQ� ORNDOLWHWR�Y�*DEHÉNHP�]DOLYX� �àUQD
]YH]GLFD���NMHU�VR�ELOL�XMHWL�RVHENL�PDOHJD�ÉLOD�
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QDWKXV�DEDVWHU�LQGLYLGXDOV�ZHUH�FROOHFWHG�IURP�WKH�7XQLV
6RXWKHUQ�/DJRRQ�XVLQJ�VSRRQV��GUDJV�DQG�6&8%$�GLYH�
DQG�D�VLQJOH�RQH� LQ� WKH�*XOI�RI�*DEqV��E\� WUDZO��RQ���
$SULO�������DW�D�GHSWK�EHWZHHQ�������P�DERYH�WKH�VHD�
JUDVV�PHDGRZ�RYHUJURZQ�SDUWLFXODUO\�E\�&\PRGRFHD�VS�
DQG�&DXOHUSD�VS�

2I� WKH� ���� FROOHFWHG� 7XQLVLDQ� VSHFLPHQV�� RQO\� ��
ZHUH� VXEMHFWHG� WR� PRUSKRPHWULF� PHDVXUHPHQWV� WR� WKH
QHDUHVW�PLOOLPHWUH�DQG�PHULVWLF�FRXQWV�SORWWHG� LQ�)LJXUH
���7KH� ODWWHU� VSHFLPHQV�ZHUH�SUHVHUYHG� LQ����EXIIHUHG
IRUPDOLQ�DQG�GHSRVLWHG� LQ� WKH� ,FKWK\RORJLFDO�&ROOHFWLRQ
RI� WKH�)DFXOWp�GHV�6FLHQFHV�RI�7XQLV��FDWDORJXH�QXPEHU
)67�6<1�$EDVWHU���� WR� )67�6<1�$EDVWHU����� 0HDVXUH�
PHQWV�DQG�FRXQWV�FDUULHG�RXW�RQ�WKH�7XQLVLDQ�VSHFLPHQV
DUH�FRPSDUHG�ZLWK�WKRVH�FDUULHG�RXW�RQ����EODFN�VWULSHG
SLSHILVKHV�SUHVHUYHG� LQ� WKH� ,FKWK\RORJLFDO�&ROOHFWLRQ� RI
WKH�0XVpXP� G¤+LVWRLUH� 1DWXUHOOH� RI� 3DULV� �01+1��� 2I
WKH����01+1�VSHFLPHQV����ZHUH� IURP�$OJHULD���� IURP
,WDO\����IURP�)UDQFH����IURP�WKH�$GULDWLF�6HD����IURP�WKH
$HJHDQ�6HD�DQG���IURP�5RPDQLD�

7HVW�IRU�VLJQLILFDQFH��S���������ZHUH�SHUIRUPHG�XVLQJ
6WXGHQW¤V� W�WHVW��6QHGHFRU¤V�)�WHVW��/LQHDU� UHJUHVVLRQ�ZDV
SHUIRUPHG�IROORZLQJ�ORJ�WUDQVIRUPDWLRQ�RI�GDWD��&RUUHOD�
WLRQV�ZHUH� DVVHVVHG� E\� OHDVW�VTXDUHV� UHJUHVVLRQ�� &XUYHV
ZHUH�FRPSDUHG�E\�$1&29$�

5(68/76

'HVFULSWLRQ�RI�WKH�7XQLVLDQ�VSHFLPHQV

%RG\� HORQJDWH�� UDWKHU� URXQGHG� �)LJ�� ���� KHDG�OHQJWK
����������LQ�SUH�DQDO�OHQJWK�������������LQ�WRWDO�OHQJWK�
VQRXW� VOLJKWO\� URXQGHG� ZLWKRXW� NQREV�� EXW� ZLWK� DQ� LQ�
FRQVSLFXRXV� NHHO� RQ� XSSHU� VXUIDFH�� VQRXW�OHQJWK� �����
����� LQ� KHDG�OHQJWK�� H\H� URXQGHG� DQG� PLQXWH�� �����
����� LQ� KHDG�OHQJWK�� SUH�RUELWDU\� OHQJWK� ���������� LQ
KHDG�OHQJWK�� SRVW�RUELWDU\� OHQJWK� ���������� LQ� KHDG�
OHQJWK�� SUH�GRUVDO� OHQJWK� ���������� LQ� WRWDO�OHQJWK�
GRUVDO� EDVH� ����������� LQ� WRWDO� OHQJWK�� GRUVDO� OHQJWK
���������� LQ� GRUVDO� EDVH�� SUH�DQDO� OHQJWK� ���������� LQ
WRWDO�OHQJWK�� GRUVDO� ILQ� VOHQGHU�ZLWK� ������ VRIW� UD\V� RQ
���� ULQJV��SHFWRUDO�ZLWK�������VRIW� UD\V�� DQDO�ZLWK����
VRIW�UD\V��FDXGDO�ZLWK������VRIW�UD\V��DQXV�ORFDWHG�XQGHU
WKH�EHJLQQLQJ�RI�WKH�GRUVDO�ILQ��������ULQJV�EHIRUH�DQXV�
������WUXQN�ULQJV��������WRWDO�ULQJV�

&RORXU� JUHHQLVK� WR� EURZQLVK� RU� UHGGLVK�� ERG\� ZLWK
ZKLWH� OLQHV� DQG� VSRWV�� VQRXW� UDWKHU� EURZQLVK�� ZLWK� D
EODFNLVK�VSRW�EHIRUH�H\HV��EODFN�VSRWV�DUUDQJHG�LQ�D�OLQH
XQGHU�WKH�GRUVDO�EDVH��%HOO\�ZKLWLVK�RU�EHLJH�

)LJ�����0HDVXUHPHQWV�FDUULHG�RXW�RQ�6��DEDVWHU�IROORZLQJ�'DZVRQ��������IRU�V\QJQDWKLGV��6SHFLPHQ�UHGUDZQ�IURP
7RUWRQHVH���������/HJHQG��')%���GRUVDO�ILQ�EDVH��')/���GRUVDO�ILQ�OHQJWK��('���H\H�GLDPHWHU��+/���KHDG�OHQJWK��3U
$)'���SUH�DQDO� ILQ�GLVWDQFH��3U�')���SUH�GRUVDO� ILQ�GLVWDQFH��3U�2/���SUH�RUELWDU\� OHQJWK��3V�2/���SRVW�RUELWDU\
OHQJWK��6Q/���VQRXW�OHQJWK��7$/���WDLO�OHQJWK��7/���WRWDO�OHQJWK��75'���WUXQN�GHSWK�
6O�� ���0HULWYH�� RSUDYOMHQH� QD�PDOHP� ÉLOX� Y� VNODGX� ]�'DZVRQRYR�PHWRGRORJLMR� ������� ]D� GUXËLQR� 6\QJQDWKLGDH�
3ULPHUNL�VR�QDULVDQL�QD�QRYR�SR�7RUWRQHVHMX� ��������/HJHQGD��')%���ED]D�KUEWQH�SODYXWL��')/���GROËLQD�KUEWQH
SODYXWL��('���SUHPHU�RàHVD��+/���GROËLQD�JODYH��3U�$)'���UD]GDOMD�SUHGDQDOQH�SODYXWL��3U�')���UD]GDOMD�SUHGKUEWQH
SODYXWL��3U�2/���SUHRUELWDOQD�UD]GDOMD��3V�2/���SRVWRUELWDOQD�UD]GDOMD��6Q/���GROËLQD�JREFD��7$/���GROËLQD�UHSD��7/
��FHORWQD�GROËLQD��75'���YLÉLQD�WUXSD�
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7KHUH�ZHUH�SRVLWLYH� UHODWLRQVKLSV� WRWDO� OHQJWK�YHUVXV
WRWDO�PDVV��70��DQG�WRWDO�OHQJWK�YHUVXV�HYLVFHUDWHG�PDVV
�(90��� WKHVH� UHODWLRQV� GLG� QRW� VLJQLILFDQWO\� GLIIHU� EH�
WZHHQ� WKHP�� 7KH� UHODWLRQVKLSV� ZHUH�� /RJ� 70�  � �����
/RJ�7/����������U� �������Q� �����DQG�/RJ�(90� ������
/RJ�7/����������U� �������Q� �����

&RPSDULVRQV�EHWZHHQ�7XQLVLDQ�VSHFLPHQV�DQG
VSHFLPHQV�IURP�01+1

6SHFLPHQV� IURP�01+1�ZHUH� IURP� VL[�GLIIHUHQW�RUL�
JLQV��EXW�DV�WKH\�ZHUH�QRW�VWDWLVWLFDOO\�VXSSRUWHG�E\�VXIIL�
FLHQW�GDWD�WR�EH�FRPSDUHG�ZLWK�WKH�7XQLVLDQ�VSHFLPHQV�
WKH\�ZHUH�LQFOXGHG�LQ�WKH�VDPH�VDPSOH��6RPH�UHODWLRQV
ZHUH� FRPSDUHG� EHWZHHQ� 7XQLVLDQ� VDPSOH� DQG� 01+1
VDPSOH�� VXFK� DV� +/�3U$)'�� +/�7/�� 6Q/�+/�� 3U$)'�7/�
3U')�7/��3U2/�+/��3V2/�+/��')/�')%��')%�7/��('�+/�
DV�ZHOO�DV�DOO�PHULVWLF�FRXQWV��VHH�)LJ�����

+/�7/�� 3U$)'�7/�� 3U')�7/�� ')%�7/�� GRUVDO� ILQ� VRIW
UD\V� DQG� SHFWRUDO� ILQ� VRIW� UD\V� VLJQLILFDQWO\� GLIIHUHG� EH�
WZHHQ�7XQLVLDQ�DQG�01+1�VDPSOHV�

',6&866,21

'HVFULSWLRQ�� PRUSKRPHWULF� PHDVXUHPHQWV� DQG�PHU�
LVWLF� FRXQWV� DUH� LQ� DJUHHPHQW� ZLWK� 7RUWRQHVH� �������
%DXFKRW�	�3UDV��������DQG�'DZVRQ��������������

$OWKRXJK� WKHUH�ZHUH� VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ
VSHFLPHQV�IURP�7XQLVLDQ�ZDWHUV�DQG�WKRVH�IURP�01+1
RI�3DULV��LW�LV�GLIILFXOW�WR�VWDWH�WKDW�WKH\�EHORQJ�WR�GLIIHUHQW
SRSXODWLRQV��WKH�VHFRQG�VDPSOH�FRPSULVHG�VSHFLPHQV�RI
VL[� GLIIHUHQW� RULJLQV�� +RZHYHU�� &DNLF� HW� DO�� ������
VKRZHG� VLJQLILFDQW� GLIIHUHQFHV� LQ� VLPLODU� PRUSKRPHWULF
FKDUDFWHUV� EHWZHHQ� VSHFLPHQV� IURP� WKH� %ODFN� 6HD� DQG
8NUDLQLDQ�IUHVKZDWHUV�

'DZVRQ� ������� ������ QRWHG� WKDW� WKH� VWUDLJKW�QRVHG
SLSHILVK� LQKDELWV� VKDOORZ�FRDVWDO�ZDWHUV��FRDVWV� DQG� HV�
WXDULHV��XVXDOO\� DW������P�� 7KH� 7XQLV� 6RXWKHUQ� /DJRRQ

ZDV�UHFHQWO\�VXEMHFWHG�WR�HQYLURQPHQWDO�UHVWRUDWLRQ�WKDW
DOORZHG�FRORQL]DWLRQ�RI�ILVK�VSHFLHV�SUHYLRXVO\�XQNQRZQ
LQ�WKH�DUHD��%HQ�6RXLVVL�HW�DO���������������0HMUL�HW�DO��
�������6��DEDVWHU�PXVW�EH� LQFOXGHG�DPRQJ� WKHP��,Q� WKH
DUHD�� WKH� VSHFLHV� IRXQG� VXIILFLHQW� UHVRXUFHV� WR� VXEVLVW
DQG�SUREDEO\� WR�GHYHORS�DQG� UHSURGXFH� LQ�EUDFNLVK�DU�
HDV��DV�VKRZQ�E\�SRVLWLYH�UHODWLRQVKLSV� WRWDO� OHQJWK�YHU�
VXV� WRWDO�PDVV�DQG� WRWDO� OHQJWK� YHUVXV� HYLVFHUDWHG�PDVV�
6LPLODU� SDWWHUQV� ZHUH� GHVFULEHG� E\� 7RPDVLQL� HW� DO�
������� IRU� VSHFLPHQV� FROOHFWHG� LQ� WKH� /DJRRQ� RI
0DXJXLR� �VRXWKHUQ�)UDQFH���.RXWUDNLV�	�7VLNLUDV� ������
IURP� QRUWKHUQ� $HJHDQ� HVWXDULQH� ZDWHUV�� DQG� 9HUGLHOO�
&XEHGR� HW� DO�� ������� IURP� 0DU� 0HQRU� FRDVWDO� ODJRRQ
�ZHVWHUQ�0HGLWHUUDQHDQ�6HD��

6�� DEDVWHU� ZDV� SUHYLRXVO\� UHSRUWHG� WKURXJKRXW� WKH
VRXWKHUQ�FRDVW�RI�WKH�0HGLWHUUDQHDQ��VXFK�DV�RII�$OJHULD
�'LHX]HLGH� HW� DO��� ������� /LE\D� �$O� +DVVDQ� 	� (O� 6LOLQL�
�������(J\SW��(O�6D\HG��������DQG�,VUDHO��*RODQL��������
2XU� LQYHVWLJDWLRQV� KDYH� VKRZQ� WKDW� WKH� VSHFLHV� ZDV
FDXJKW�SUHGRPLQDQWO\�LQ�SURWHFWHG�DUHDV�DQG�RQO\�UDUHO\
RXWVLGH�WKHP��DV�VKRZQ�E\�D�VLQJOH�VSHFLPHQ�FDXJKW�LQ
WKH� *XOI� RI� *DEqV� �VHH� DERYH��� � 7KLV� VXJJHVWV� WKDW� WKH
VSHFLHV�ZDV�SUREDEO\�VHQVLWLYH�WR�ERWK�LQWHUVSHFLILF�DQG
DQWKURSLF�SUHVVXUHV��+RZHYHU��WKH�VSHFLHV�ZDV�JHQHUDOO\
GLVFDUGHG�DW�VHD�E\�ILVKHUPHQ�DQG�SUREDEO\�HVFDSHG�RE�
VHUYDWLRQV��WKLV�FRXOG�DOVR�H[SODLQ� LWV�VFDUFLW\� LQ�PDULQH
ZDWHUV��2XU�REVHUYDWLRQV�DOORZ�XV�WR�FRQILUP�WKH�RFFXU�
UHQFH� RI� 6�� DEDVWHU�� QRW� RQO\� DV� D� QHZ� WHOHRVW� VSHFLHV
IRXQG�LQ�WKH�7XQLV�6RXWKHUQ�/DJRRQ� �VHH�%HQ�6RXLVVL�HW
DO��� ������� EXW� DOVR� LQ� 7XQLVLDQ� ZDWHUV�� LQ� DJUHHPHQW
ZLWK�'¤$QFRQD� ��������6HXUDW� �������DQG�&KDRXDFKL�	
%HQ�+DVVLQH��������

$&.12:/('*(0(176

7KH� DXWKRUV�ZLVK� WR� WKDQN� WZR� DQRQ\PRXV� UHIHUHHV
IRU�WKHLU� WKRURXJK�UHYLVLRQ�RI� WKH�PV��ZKLFK�DOORZHG�XV
LWV�FRQVLGHUDEOH�LPSURYHPHQW�

)LJ�����6��DEDVWHU��)67�6<1�$EDVWHU�����FROOHFWHG�LQ�WKH�7XQLV�6RXWKHUQ�/DJRRQ�
6O�����6��DEDVWHU��)67�6<1�$EDVWHU������XMHW�Y�7XQLÉNL�MXËQL�ODJXQL�
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2�32-$9/-$1-8�0$/(*$�É,/$�6<1*1$7+86�$%$67(5��5,662�������6<1*1$7+,'$(�
9�781,=,-6.,+�92'$+��65('1-(�65('2=(0/-(�

0RKDPHG�0RXUDG�%(1�$025�	�0RKDPHG�%(1�6$/(0
8QLWp�GH�5HFKHUFKHV�=RRORJLH�HW�(FRORJLH�GHV �0LOLHX[�DTXDWLTXHV��)DFXOWp�GHV�6FLHQFHV�GH�7XQLV��&DPSXV�XQLYHUVLWDLUH�

�����7XQLV��/H�%HOYpGqUH��7XQLVLH
(�PDLO��EHQDPRU�#\DKRR�IU

-DPLOD�%(1�628,66,
'pSDUWHPHQW�GHV�5HVVRXUFHV�DQLPDOHV��KDOLHXWLTXHV�HW�GHV�7HFKQRORJLHV�$JURDOLPHQWDLUHV��,QVWLWXW�1DWLRQDO�$JURQRPLTXH�GH�7XQLVLH�

�����7XQLV�����DYHQXH�&KDUOHV�1LFROOH��FLWp�0DKUDMqQH��7XQLVLH

&KULVWLDQ�&$3$3e
/DERUDWRLUH�G
,FKW\RORJLH��FDVH������8QLYHUVLWp�0RQWSHOOLHU�,,��6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF�

)��������0RQWSHOOLHU�FHGH[�����)UDQFH
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$YWRUML�SUHGVWDYOMDMR�PRUIRPHWULßQH�PHULWYH� LQ�NUDWHN�RULV�RVHENRY�PDOHJD�ÈLOD�6\QJQDWKXV�DEDVWHU�5LVVR�������
XMHWLK�Y�WXQL]LMVNLK�YRGDK��+NUDWL�UD]SUDYOMDMR�R�SRMDYOMDQMX�YUVWH�Y�WHP�REPRßMX�

.OMXÞQH�EHVHGH��2VWHLFKWK\HV��6\QJQDWKLGDH��6\QJQDWKXV�DEDVWHU��PRUIRPHWULMD��7XQL]LMD��6UHGR]HPVNR�PRUMH
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$O�+DVVDQ��/��$��-��	�2��$��(O�6LOLQL���������&KHFN�OLVW�RI
ERQ\� ILVKHV� FROOHFWHG� IURP� WKH� 0HGLWHUUDQHDQ� FRDVW� RI
%HQJD]L��/LE\D��5HY��%LRO��0DU��2FHDQRJU���������� ����
����
%DXFKRW��0�� /�� 	� $�� 3UDV� ��������*XLGH� GHV� SRLVVRQV
PDULQV�G¤(XURSH��'HODFKDX[�	�1LHVWOp�� /DXVDQQH�3DULV�
����SS�
%HQ�$PRU��0��0��� -�� %HQ� 6RXLVVL��0�� %HQ� 6DOHP�	�&�
&DSDSm��LQ�SUHVV���&RQILUPHG�RFFXUUHQFH�RI�WKH�VWUDLJKW�
QRVHG� SLSHILVK�� 1HURSKLV� RSKLGLRQ� �6\QJQDWKLGDH�� LQ
VRXWKHUQ�7XQLVLD��FHQWUDO�0HGLWHUUDQHDQ���&\ELXP�
%HQ� 6RXLVVL�� -��� +�� 0HMUL�� -�� =DRXDOL�� $�� (O� $EHG�� 2�
*XmORUJHW� 	� &�� &DSDSm� ��������2Q� WKH� RFFXUUHQFH� RI
-RKQ� 'RU\� =HXV� IDEHU� /LQQDHXV�� ����� �2VWHLFKWK\HV�
=HLGDH��LQ�D�SHULPHGLWHUUDQHDQ�ODJRRQ��WKH�7XQLV�6RXWK�
HUQ�/DJRRQ��1RUWKHUQ�7XQLVLD���$QQDOHV��6HU��+LVW��1DW��
���������������
%HQ�6RXLVVL��-���+��0HMUL��-��=DRXDOL��$��(O�$EHG��0��%HQ
6DOHP��2��*XmORUJHW�	�&��&DSDSm� ��������7HOHRVW� VSH�
FLHV� UHFRUGHG� LQ� 7XQLV� 6RXWKHUQ� /DJRRQ� DIWHU� LWV� HQYL�
URQPHQWDO�UHVWRUDWLRQ��QRUWKHUQ�7XQLVLD��FHQWUDO�0HGLWHU�
UDQHDQ���$QQDOHV��6HU��+LVW��1DW������������������
%UDGDt��0��1����������'LYHUVLWp�GX�SHXSOHPHQW�LFKW\TXH
HW�FRQWULEXWLRQ�j� OD�FRQQDLVVDQFH�GHV� VSDULGpV�GX�JROIH
GH� *DEqV�� 3K�� '�� 7KHVLV�� 8QLYHUVLW\� RI� 6ID[� �7XQLVLD��
����SS�

%UDGDt��0��1���-��3��4XLJQDUG��$��%RXDtQ��2��-DUERXL��$�
2XDQQHV�*KRUEHO��/��%HQ�$EGDOODK��-��=DRXDOL�	�6��%HQ
6DOHP���������,FKW\RIDXQH�DXWRFKWRQH�HW�H[RWLTXH�FzWHV
WXQLVLHQQHV�� UHFHQVHPHQW� HW� ELRJpRJUDSKLH�� &\ELXP�
���������������
&DNLF�� 3��� 0�� /HQKDUGW�� '�� 0LFNRYLF�� 1�� 6HNXOLF� 	� -�
%XGDNRY� �������� %LRPHWULF� DQDO\VLV� RI� 6\QJQDWKXV
DEDVWHU�SRSXODWLRQV��-��)LVK�%LRO��������������������
&KDRXDFKL��%��	�2��.��%HQ�+DVVLQH���������7KH�VWDWXV�RI
ILVK�ELRGLYHUVLW\�LQ�,FKNHXO�/DJRRQ��7XQLVLD��,WDO��-��=RRO��
6XSSO�����������
'¡$QFRQD��8����������/H�VSHFLH�PHGLWHUUDQHH�GHO�JHQHUH
6\QJQDWKXV��0HP��5��&RP��7DODVVRJU��,WDO���S�������
'DZVRQ��&��(�� ��������)LVKHV�RI�ZHVWHUQ�QRUWK�$WODQWLF�
3DUW����2UGHU�*DVWHURVWHLIRUPHV��6XERUGHU�6\QJQWKRLGHL�
6\QJQDWKLGDH�� 6HDUV� )RXQGDWLRQ� IRU� 0DULQH� 5HVHDUFK
0HPRLU��<DOH�8QLYHUVLW\�����S��������
'DZVRQ��&�� (�� �������� 6\QJQDWKLGDH�� ,Q��:KLWHKHDG�� -�
3��� 0�� /�� %DXFKRW�� -�� &�� +XUHDX�� -�� 1LHOVHQ� 	� (�� 7RU�
WRQHVH� �HGV���� )LVKHV� RI� WKH� 1RUWK�ZHVWHUQ� $WODQWLF� DQG
WKH�0HGLWHUUDQHDQ��9RO��,��81(6&2��3DULV��SS����������
'LHX]HLGH�� 5��� 0�� 1RYHOOD� 	� -�� 5RODQG� �������� &DWD�
ORJXH� GHV� SRLVVRQV� GHV� FzWHV� DOJpULHQQHV�� %XOO�� 6WQ�
$TXLF��3rFKH�&DVWLJOLRQH��Q��V������������
(O�6D\HG��5��6����������&KHFN�OLVW�RI�(J\SWLDQ�0HGLWHUUD�
QHDQ�ILVKHV��,QVWLWXWH�RI�2FHDQRJUDSK\�DQG�)LVKHULHV��$O�
H[DQGULD��(J\SW��L[������SS�
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*RODQL��'����������&KHFNOLVW�RI�WKH�0HGLWHUUDQHDQ�)LVKHV
RI�,VUDHO��=RRWD[D������������
.RXWUDNLV��(��7��	�$��&��7VLNOLUDV���������/HQJKW�ZHLJKW
UHODWLRQVKLSV�RI�ILVKHV�IURP�WKUHH�QRUWKHUQ�$HJHDQ�HVWXD�
ULQH�V\VWHPV��*UHHFH���-��$SSO��,FKWK\RO������������������
0HMUL�� +��� -�� %HQ� 6RXLVVL�� -�� =DRXDOL�� $�� (O� $EHG�� 2�
*XmORUJHW� 	� &�� &DSDSm� �������� 2Q� WKH� UHFHQW� RFFXU�
UHQFH� RI� HODVPREUDQFK� VSHFLHV� LQ� D� SHULPHGLWHUUDQHDQ
ODJRRQ�� WKH� 7XQLV� 6RXWKHUQ� /DJRRQ� �1RUWKHUQ� 7XQLVLD��
$QQDOHV��6HU��+LVW��1DW������������������
6HXUDW��/��*����������)RUPDWLRQV�OLWWRUDOHV�HW�HVWXDLUHV�GH
OD�6\UWH�0LQHXUH��*ROIH�GH�*DEqV���%XOO��6WDW��2FpDQRJU�
6DODPPEz�����������

7RPDVLQL�� -�� $��� -�� 3�� 4XLJQDUG�� &�� &DSDSm� 	� -�� /�
%RXFKHUHDX� �������� )DFWHXUV� GX� VXFFqV� UHSURGXFWLI� GH
6\QJQDWKXV� DEDVWHU� 5LVVR�� ������ $FWD� 2HFRO��� ������
��������
7RUWRQHVH�� (�� ��������2VWHLFKWK\HV� �3HVFL� RVVHL��� 3DUWH
SULPD��)DXQD�G¤,WDOLD�� (GL]LRQH�&DOGHULQL��%RORJQD�����
SS�
9HUGLHOO�&XEHGR��'���)�� -��2OLYD�3DWHUQD�	�0��7RUUDOYD
��������/HQJWK�ZHLJKW�UHODWLRQVKLSV�IRU����ILVK�VSHFLHV�RI
WKH�0DU�0HQRU� FRDVWDO� ODJRRQ� �ZHVWHUQ� 0HGLWHUUDQHDQ
6HD���-��$SSO��,FKWK\RO������������������


