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5HODWLYHO\�OLWWOH�LV�NQRZQ�DERXW�WKH�FHWDFHDQ�IDXQD�LQKDELWLQJ�WKH�VRXWKHUQ�$GULDWLF�6HD��&HWDFHDQ�VWUDQGLQJV�DUH
WKHUHIRUH�DQ�LPSRUWDQW�VRXUFH�RI�LQIRUPDWLRQ�WR�JDLQ�LQVLJKW�RQ�WKH�VSHFLHV�LQKDELWLQJ�WKHVH�ZDWHUV��%HWZHHQ�-DQXDU\
�����DQG�0D\�������D�WRWDO�RI����FHWDFHDQ�VWUDQGLQJ�HYHQWV�ZHUH�UHFRUGHG�LQ�WKH�3URYLQFH�RI�%ULQGLVL��RQ�WKH�VRXWK�
HDVWHUQ�FRDVW�RI�$SXOLD��,WDO\��RYHU�DSSUR[LPDWHO\�����NP�RI�FRDVWOLQH��6WUDQGLQJV�DOZD\V�FRQFHUQHG�VLQJOH�LQGLYLGX�
DOV�DQG�LQFOXGHG���&XYLHU¢V�EHDNHG�ZKDOH�=LSKLXV�FDYLURVWULV�����FRPPRQ�ERWWOHQRVH�GROSKLQV�7XUVLRSV�WUXQFDWXV���
VWULSHG�GROSKLQV�6WHQHOOD�FRHUXOHRDOED����VPDOO�'HOSKLQLGDH��PRVW�OLNHO\�6��FRHUXOHRDOED������VPDOO�'HOSKLQLGDH��DQG
�� XQNQRZQ� FHWDFHDQ� VSHFLHV�� 7KLV� GDWDVHW� FRPSOHPHQWV� LQIRUPDWLRQ� UHFRUGHG� E\� WKH� ,WDOLDQ� &HQWUH� IRU� &HWDFHDQ
6WXGLHV�VLQFH�������FRQILUPLQJ�WKDW�FRPPRQ�ERWWOHQRVH�GROSKLQV�DQG�VWULSHG�GROSKLQV�DUH�WKH�FHWDFHDQ�VSHFLHV�SUH�
GRPLQDQWO\�IRXQG�VWUDQGHG�LQ�WKH�3URYLQFH�RI�%ULQGLVL��7KH�WZR�ILQGLQJV�RI�&XYLHU¢V�EHDNHG�ZKDOH�DUH�QHZ�UHFRUGV
IRU�WKLV�VHFWRU�RI�WKH�$SXOLDQ�FRDVW��7KH�ILUVW�DQLPDO�ZDV�IRXQG�RQ�)HEUXDU\���QG��������ZLWK�LWV�UHDU�SDUW�SRVVLEO\�FXW
RII�E\�D�VKLS¢V�SURSHOOHU��7KH�VHFRQG�VWUDQGHG�RQ�-XO\��WK��������$EVHQFH�RI�FRQILUPHG�UHFRUGV�RI�VKRUW�EHDNHG�FRP�
PRQ�GROSKLQV�'HOSKLQXV�GHOSKLV�FRUURERUDWHV�WKH�SUHVXPSWLRQ�WKDW�WKH�VSHFLHV�LV�QRZ�UDUH�RU�DEVHQW�LQ�WKLV�SDUW�RI
WKH�0HGLWHUUDQHDQ�6HD�

.H\�ZRUGV��FHWDFHDQV��VWUDQGLQJV��VRXWKHUQ�$GULDWLF�6HD��%ULQGLVL��,WDO\

63,$**,$0(17,�',�&(7$&(,�1(//$�3529,1&,$�',�%5,1',6,
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6,17(6,
/D� IDXQD� FHWRORJLFD� GHOO¢$GULDWLFR�PHULGLRQDOH� o� UHODWLYDPHQWH� SRFR�FRQRVFLXWD�� 3HUWDQWR�� JOL� VSLDJJLDPHQWL� GL

FHWDFHL�FRVWLWXLVFRQR�XQ¢LPSRUWDQWH�IRQWH�GL� LQIRUPD]LRQL�SHU�FRQRVFHUH�PHJOLR�OH�VSHFLH�FKH�YLYRQR�LQ�TXHVWH�DF�
TXH�� 1HOOD� 3URYLQFLD� GL� %ULQGLVL�� VXOOD� FRVWD� VXG�RULHQWDOH� GHOOD� 3XJOLD� �,WDOLD�� DEELDPR� UHJLVWUDWR� XQ� WRWDOH� GL� ��
VSLDJJLDPHQWL�GL�FHWDFHL�GD�JHQQDLR������D�PDJJLR�������VX�XQ�WUDWWR�GL�FRVWD�GL�FLUFD�����NP��*OL�VSLDJJLDPHQWL�
VHPSUH�UHODWLYL�D�VLQJROL�LQGLYLGXL��FRPSUHQGRQR���]LILL�=LSKLXV�FDYLURVWULV�����WXUVLRSL�7XUVLRSV�WUXQFDWXV����VWHQHOOH
VWULDWH�6WHQHOOD� FRHUXOHRDOED�� �� SLFFROL�'HOSKLQLGDH� �SUREDELOPHQWH� 6�� FRHUXOHRDOED��� ��� SLFFROL�'HOSKLQLGDH�� H� �
FHWDFHL�GL�VSHFLH�LJQRWD��4XHVWR�GDWDVHW�LQWHJUD�OH�LQIRUPD]LRQL�UHJLVWUDWH�GDO�&HQWUR�6WXGL�&HWDFHL�D�SDUWLUH�GDO������
FRQIHUPDQGR�FKH�LO�WXUVLRSH�H�OD�VWHQHOOD�VWULDWD�VRQR�OH�SULQFLSDOL�VSHFLH�FKH�VSLDJJLDQR�QHOOD�3URYLQFLD�GL�%ULQGLVL��,
GXH�ULWURYDPHQWL�GL�]LILR�FRVWLWXLVFRQR�QXRYH�VHJQDOD]LRQL�SHU�TXHVWR�VHWWRUH�GHOOD�FRVWD�SXJOLHVH��,O�SULPR�LQGLYLGXR
o�VWDWR�ULWURYDWR�LO����IHEEUDLR������FRQ�OD�SDUWH�SRVWHULRUH�GHO�FRUSR�PDQFDQWH�H� IRUVH�DPSXWDWD�GDOO¢HOLFD�GL�XQD
QDYH��,O�VHFRQGR�LQGLYLGXR�o�VWDWR�HVDPLQDWR�LO���OXJOLR�������/¢DVVHQ]D�GL�ULWURYDPHQWL�GL�GHOILQR�FRPXQH�'HOSKLQXV
GHOSKLV�FRQIHUPD�FKH�LQ�TXHVWD�SDUWH�GHO�0HGLWHUUDQHR�OD�VSHFLH�o�RJJL�UDUD�R�GHO�WXWWR�DVVHQWH�

3DUROH�FKLDYH��FHWDFHL��VSLDJJLDPHQWL��PDUH�$GULDWLFR�PHULGLRQDOH��%ULQGLVL��,WDOLD
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5HODWLYHO\� OLWWOH� LV� NQRZQ� DERXW� WKH� FHWDFHDQ� IDXQD
LQKDELWLQJ�WKH�VRXWKHUQ�$GULDWLF�6HD��5HVHDUFK�DW�VHD� LQ
WKLV�DUHD�KDV�EHHQ�VFDQW�DQG�PRVWO\�OLPLWHG�WR�VKRUW�WHUP
RU� RSSRUWXQLVWLF� VLJKWLQJ� FDPSDLJQV�� &HWDFHDQ� VWUDQG�
LQJV�DUH�WKHUHIRUH�DQ�LPSRUWDQW�VRXUFH�RI� LQIRUPDWLRQ�WR
JDLQ� LQVLJKW�RQ� WKH� VSHFLHV� LQKDELWLQJ� WKHVH�ZDWHUV� DQG
WKH�WKUHDWV�WKDW�PD\�EH�DIIHFWLQJ�WKHP�

,Q� WKH� 3URYLQFH� RI� %ULQGLVL�� VRXWK�HDVW� ,WDO\�� DQ� LP�
SRUWDQW�GDWDVHW�ZDV�FROOHFWHG�DQG�SXEOLVKHG�E\�WKH�,WDO�
LDQ� &HQWUH� IRU� &HWDFHDQ� 6WXGLHV� �&HQWUR� 6WXGL� &HWDFHL
����������� 3RGHVWj� 	� %RUWRORWWR�� ������ &HQWUR� 6WXGL
&HWDFHL� 2QOXV� 	� 0XVHR� &LYLFR� GL� 6WRULD� 1DWXUDOH� GL
0LODQR������������D������E���GRFXPHQWLQJ�D�WRWDO�RI���
FHWDFHDQ� VWUDQGLQJV� UHFRUGHG� EHWZHHQ� )HEUXDU\� ����
DQG�-XO\�������$IWHU�������D�VLQJOH�HYHQW�ZDV�UHSRUWHG�
LQYROYLQJ�DQ�XQNQRZQ�FHWDFHDQ�VSHFLHV�VWUDQGHG�LQ�-XQH
�����

6LQFH�-DQXDU\�������FHWDFHDQ�VWUDQGLQJ�HYHQWV�LQ�WKH
3URYLQFH� RI� %ULQGLVL� KDYH� EHHQ� UHFRUGHG� V\VWHPDWLFDOO\

EDVHG� RQ� DQ� LQGHSHQGHQW� SULYDWH� LQLWLDWLYH� E\� WKH� ILUVW
DXWKRU��D�ELRORJLVW�HQJDJHG�LQ�WKH�SURWHFWLRQ�DQG�UHFRY�
HU\� RI�ZLOG� IDXQD�� &ROODERUDWLRQ�ZLWK� FHWDFHDQ� H[SHUWV
IURP� WKH� 7HWK\V� 5HVHDUFK� ,QVWLWXWH�� LQLWLDWHG� LQ� �����
FRQWULEXWHG� WR�EULQJLQJ� WR� OLJKW�D� UHPDUNDEOH�GDWDVHW�RI
���FHWDFHDQ�VWUDQGLQJV��SUHVHQWHG�KHUH�SULRU�WR�LQFOXVLRQ
LQ� WKH� ,WDOLDQ� 6WUDQGLQJ�'DWD� %DQN�� DQ� RQOLQH� GDWDEDVH
FUHDWHG� LQ� ����� DQG� PDQDJHG� E\� WKH� ,QWHUGLVFLSOLQDU\
&HQWUH� IRU� %LRDFRXVWLFV� DQG� (QYLURQPHQWDO� 5HVHDUFK�
8QLYHUVLW\�RI�3DYLD��DQG�E\� WKH�0LODQ�1DWLRQDO�+LVWRU\
0XVHXP�

0$7(5,$/�$1'�0(7+2'6

7KH� VWXG\� DUHD� LV� ORFDWHG� LQ� WKH� VRXWKHUQ� $GULDWLF
6HD�� RQ� WKH� VRXWK�HDVWHUQ� FRDVW� RI� $SXOLD�� ,WDO\��0RQL�
WRULQJ� HIIRUW� XQLIRUPO\� FRYHUHG� WKH� ZKROH� 3URYLQFH� RI
%ULQGLVL��EHWZHHQ�7RUUH�(JQD]LD�DQG�/HQGLQXVR��WRWDOOLQJ
DSSUR[LPDWHO\�����NP�RI�FRDVWOLQH��)LJ������7KLV�DUHD�LQ�
FOXGHV� ERWK� URFN\� DQG� VDQG\� VKRUHV�� ,W� LV� D� KLJKO\� SD�
WUROOHG� SRUWLRQ� RI� WKH� ,WDOLDQ� FRDVW� ZKHUH� VWUDQGLQJV� RI

)LJ�����6WXG\�DUHD�ZLWK�WKH�ORFDWLRQ�RI����FHWDFHDQ�VWUDQGLQJV�UHFRUGHG�EHWZHHQ�-DQXDU\������DQG�0D\�������7KH
ORFDWLRQ�RI�WKH�3URYLQFH�RI�%ULQGLVL�UHODWLYH�WR�,WDO\�LV�VKRZQ�LQ�WKH�LQVHW�
6O�����3UHXàHYDQR�REPRàMH�V� ��� ORNDFLMDPL�� QD� NDWHULK� VR�PHG� MDQXDUMHP������ LQ�PDMHP������QDVHGOH� UD]OLàQH
YUVWH�NLWRY��9�RNYLUX�OHYR�VSRGDM�MH�SULND]DQD�OHJD�SURYLQFH�%ULQGLVL�QD�FHORWQHP�]HPOMHYLGX�,WDOLMH�
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FHWDFHDQV� DQG� RWKHU� PDULQH� PHJDIDXQD� FDQ� KDUGO\� JR
XQQRWLFHG�� UHJDUGOHVV� RI� WKH� VHDVRQ�� <HDU�URXQG� FRYHU�
DJH� RI� WKH� VWXG\� DUHD� ZDV� JUDQWHG� E\� DQ� LQIRUPDWLRQ
QHWZRUN� HVWDEOLVKHG� E\� WKH� ILUVW� DXWKRU�� LQFOXGLQJ� ORFDO
DXWKRULWLHV�� YHWHULQDULDQ� RIILFHUV�� SULYDWH� FLWL]HQV� DQG� D
QXPEHU�RI�RWKHU� FROODERUDWRUV� �VHH�$FNQRZOHGJHPHQWV�
ZKR�KDYH�EHHQ�SURYLGLQJ�WLPHO\�UHSRUWV�RYHU� WKH�\HDUV�
,Q�DGGLWLRQ�WR�FHWDFHDQ�VWUDQGLQJV��LQIRUPDWLRQ�FROOHFWHG
EHWZHHQ� -DQXDU\������DQG�0D\������ LQ� WKH�FRQWH[W�RI
WKLV� VWXG\� LQFOXGHG� ���� UHFRUGV� RI� VWUDQGHG� VHD� WXUWOHV
����� ORJJHUKHDG� &DUHWWD� FDUHWWD� DQG� WZR� JUHHQ� WXUWOHV
&KHORQLD�P\GDV��

,QIRUPDWLRQ� FROOHFWHG� ZDV� FDUHIXOO\� VFUXWLQL]HG� WR
HOLPLQDWH� UHSRUWLQJ� ELDVHV�� 6SHFLHV� LGHQWLILFDWLRQ� ZDV
EDVHG�RQ�SKRWRJUDSKLF�GRFXPHQWDWLRQ�DQG�RWKHU�FOHDU�
FXW� HYLGHQFH�� 8QFHUWDLQW\� LQ� VSHFLHV� LGHQWLILFDWLRQ� UH�
VXOWHG� LQ� FDXWLRQDU\� UDWKHU� WKDQ� XQZDUUDQWHG� DWWULEX�
WLRQV�� +RZHYHU�� LGHQWLILFDWLRQ� RQO\� WRRN� LQWR� DFFRXQW
VSHFLHV� NQRZQ� WR�RFFXU� LQ� WKH�0HGLWHUUDQHDQ�6HD� �1R�
WDUEDUWROR� GL� 6FLDUD�	�'HPPD�� ������ 5HHYHV�	�1RWDU�
EDUWROR�GL�6FLDUD��������

8QFHUWDLQW\�LQYROYHG�SULPDULO\�VPDOO�GROSKLQV�RI���P
WRWDO� OHQJWK� �7/�� RU� OHVV�� LQ� DGYDQFHG� GHFRPSRVLWLRQ�
KDYLQJ� D� URVWUXP� DQG� DERXW� ������ WHHWK� LQ� HDFK� MDZ�
7KHVH� FRXOG� EH� HLWKHU� VWULSHG� GROSKLQV� 6WHQHOOD� FR�
HUXOHRDOED�RU�VKRUW�EHDNHG�FRPPRQ�GROSKLQV�'HOSKLQXV
GHOSKLV��$V� WKH� ODWWHU� VSHFLHV�ZDV�QHYHU� IRXQG� VWUDQGHG
LQ�WKH�3URYLQFH�RI�%ULQGLVL�DQG�KDV�GHFOLQHG�GUDPDWLFDOO\
LQ� FHQWUDO� 0HGLWHUUDQHDQ� ZDWHUV� �VHH� 'LVFXVVLRQ��� XQ�
FHUWDLQ� VSHFLHV� ZLWK� WKH� DWWULEXWHV� PHQWLRQHG� DERYH
ZHUH�FODVVLILHG�DV�£VPDOO�'HOSKLQLGDH��PRVW�OLNHO\�6��FR�
HUXOHRDOED�¤�� ,I� LQIRUPDWLRQ�DERXW�NH\� LGHQWLILFDWLRQ� IHD�
WXUHV�ZDV�DEVHQW�� GROSKLQ�OLNH�FDUFDVVHV�ZHUH�FODVVLILHG
DV�£VPDOO�'HOSKLQLGDH¤��%RG\�OHQJWK�ZDV�QRW�FRQVLGHUHG
DV� D� UHOLDEOH� IHDWXUH� WR� GLVFULPLQDWH� EHWZHHQ� WKH� WZR
FDWHJRULHV�DERYH��FRQVLGHULQJ�WKDW�D�VPDOO�FDUFDVV�FRXOG
DOVR�EH�RI�D�\RXQJ�FRPPRQ�ERWWOHQRVH�GROSKLQ�7XUVLRSV
WUXQFDWXV�VSHFLPHQ�

5(68/76

%HWZHHQ� -DQXDU\������DQG�0D\�������D� WRWDO�RI���
FHWDFHDQ� VWUDQGLQJ� HYHQWV�ZHUH� UHFRUGHG��2I� WKHVH�� ��
FDUFDVVHV�ZHUH�LQVSHFWHG�E\�WKH�ILUVW�DXWKRU����E\�YHWHUL�
QDULDQ� RIILFHUV� RI� WKH� %ULQGLVL� /RFDO� 6DQLWDU\� 8QLW� �$6/
%5���� GHSXWHG� WR� FDUFDVV� GLVSRVDO�� DQG� WZR� E\� SULYDWH
FLWL]HQV�� ,QIRUPDWLRQ� RQ� ��� DQLPDOV� QRW� GLUHFWO\� LQ�
VSHFWHG�E\�WKH�ILUVW�DXWKRU�ZDV�REWDLQHG�EDVHG�RQ�LQWHU�
YLHZV� FRQGXFWHG� LPPHGLDWHO\� DIWHU� WKH� LQVSHFWLRQ�� ,Q
WKHVH� FDVHV�� VSHFLHV� LGHQWLILFDWLRQ� FRXOG� QHYHU� EH� FRQ�
ILUPHG�� 3KRWRV� XVHIXO� IRU� LGHQWLILFDWLRQ� SXUSRVHV� ZHUH
DYDLODEOH� IRU����RI� WKH���� UHFRUGV�� ,Q� D� IHZ�FDVHV�� VSH�
FLHV� LGHQWLILFDWLRQ� ZDV� FRQILUPHG� WKURXJK� RVWHRORJLFDO
LQVSHFWLRQ�� SDUWLFXODUO\� RI� WKH� SDODWDO� ERQHV� WKDW� DOORZ
GLVFULPLQDWLRQ� EHWZHHQ� VWULSHG� DQG� VKRUW�EHDNHG� FRP�
PRQ�GROSKLQV��1RWDUEDUWROR�GL�6FLDUD�	�'HPPD��������

6WUDQGLQJV�ZHUH�DOZD\V�RI�VLQJOH�LQGLYLGXDOV�DQG� LQ�
FOXGHG���&XYLHU¤V�EHDNHG�ZKDOH�=LSKLXV� FDYLURVWULV�� ��
FRPPRQ� ERWWOHQRVH� GROSKLQV�� �� VWULSHG� GROSKLQV�� �
VPDOO� 'HOSKLQLGDH� �PRVW� OLNHO\� 6�� FRHUXOHRDOED��� ��
VPDOO� 'HOSKLQLGDH�� DQG� �� XQNQRZQ� FHWDFHDQ� VSHFLHV
�7DE������7KH�GLVWULEXWLRQ�RI�WKHVH�VWUDQGLQJV�LQ�WKH�VWXG\
DUHD� LV�VKRZQ� LQ� ILJXUH����7DEOH���SURYLGHV� WKH�SUHFLVH
ORFDWLRQ�DQG�RWKHU�UHOHYDQW�LQIRUPDWLRQ�

7KH� UHODWLYH� GLVWULEXWLRQ� RI� FHWDFHDQ� VWUDQGLQJV� E\
VSHFLHV� LV� VKRZQ� LQ� ILJXUH� ��� &RPPRQ� ERWWOHQRVH� GRO�
SKLQV�DQG�VWULSHG�GROSKLQV�ZHUH�WKH�PRVW�DEXQGDQW�UHF�
RUGV��7KHVH�WZR�VSHFLHV�DUH�DOVR�OLNHO\�WR�EH�LQFOXGHG�LQ
WKH� £VPDOO� 'HOSKLQLGDH¤� FRPSRQHQW�� DOWKRXJK� LQ� XQ�
NQRZQ�SHUFHQWDJHV��)LJXUH���VKRZV�WKH�DQQXDO�GLVWULEX�
WLRQ� RI� FHWDFHDQ� VWUDQGLQJV� E\� VSHFLHV�� ZKLOH� ILJXUHV� �
DQG���WKHLU�RYHUDOO�DQQXDO�DQG�PRQWKO\�RFFXUUHQFH�

7KH� WZR� ILQGLQJV�RI�&XYLHU¤V�EHDNHG�ZKDOH�DUH�QHZ
UHFRUGV�IRU�WKH�3URYLQFH�RI�%ULQGLVL��7KH�ILUVW�DQLPDO�ZDV
IRXQG�VWUDQGHG�QHDU�*LDQFROD��&RQWUDGD�/XSLD��RQ�)HE�
UXDU\���QG��������ZLWK�LWV�UHDU�SDUW�PLVVLQJ�DQG�SRVVLEO\
FXW�RII�E\�D�VKLS¤V�SURSHOOHU��)LJ������7KH�IRUHVHFWLRQ�ZDV
�����P�ORQJ��7KLV�DQLPDO�ZDV�IUHVK�DQG�HLWKHU�D�IHPDOH
RU�D�\RXQJ�PDOH�EDVHG�RQ�WHHWK�QRW�SURWUXGLQJ�IURP�WKH
ORZHU�MDZ��WKH�JHQLWDO�DUHD�ZDV�LQ�WKH�PLVVLQJ�SDUW�RI�WKH
ERG\�DQG�FRXOG�QRW�EH�LQVSHFWHG��

)LJ�� ��� 5HODWLYH� GLVWULEXWLRQ� RI� FHWDFHDQ� VWUDQGLQJV� E\
VSHFLHV��=F� �=LSKLXV�FDYLURVWULV��7W� �7XUVLRSV�WUXQFDWXV�
6F�  � 6WHQHOOD� FRHUXOHRDOED�� 6PDOO'HOSK� �6F��  � VPDOO
'HOSKLQLGDH��PRVW�OLNHO\�6��FRHUXOHRDOED���6PDOO'HOSK� 
VPDOO�'HOSKLQLGDH�
6O�� ��� 5HODWLYQD� UD]SRUHGLWHY� QDVHGOLK� NLWRY� SR� SR�
VDPH]QLK�YUVWDK��=F� �=LSKLXV�FDYLURVWULV��7W� �7XUVLRSV
WUXQFDWXV��6F� �6WHQHOOD�FRHUXOHRDOED��6PDOO'HOSK��6F�� 
PDOH� SOLVNDYNH�'HOSKLQLGDH� �SR� YVHM� YHUMHWQRVWL� 6�� FR�
HUXOHRDOED���6PDOO'HOSK� �PDOH�SOLVNDYNH�'HOSKLQLGDH�
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)LJ�����5HODWLYH�DQQXDO�GLVWULEXWLRQ�RI�FHWDFHDQ� VWUDQG�
LQJV�E\�VSHFLHV��:KLOH�\HDUV�����������UHIHU� WR�D����
PRQWK� DQQXDO� FRYHUDJH� �-DQXDU\�'HFHPEHU��� WKH
�������EDU�LQGLFDWHV�WKH�QXPEHU�RI�VWUDQGLQJV�UHFRUGHG
GXULQJ���PRQWKV��-DQXDU\�0D\��
6O�� ��� 5HODWLYQD� OHWQD� UD]SRUHGLWHY� NLWRY�� QDVHGOLK� SR
SRVDPH]QLK� YUVWDK�� 0HGWHP� NR� REGREMH� ���������
]DGHYD� ���PHVHàQR� OHWQR� SRNURYQRVW� �MDQXDU�GHFHP�
EHU��� VWROSLà� ������� SRQD]DUMD� ÉWHYLOR�NLWRY�� QDVHGOLK� Y
REGREMX�SHWLK�PHVHFHY��MDQXDU�PDM��

7KH� VHFRQG�&XYLHU¤V� EHDNHG�ZKDOH�ZDV� IRXQG� QHDU
$FTXH�&KLDUH� RQ� -XO\� �WK�� ������ 7KLV� DQLPDO�� IRXQG� LQ
UHODWLYHO\� DGYDQFHG� GHFRPSRVLWLRQ�� ZDV� ����� P� ORQJ
DQG� D� PDOH� EDVHG� RQ� WHHWK� SURWUXGLQJ� IURP� WKH� ORZHU
MDZ��)LJ�����

',6&866,21

&HWDFHDQ� VWUDQGLQJV� DORQJ� WKH� ,WDOLDQ� FRDVWV� KDYH
EHHQ�UHFRUGHG�E\�WKH�,WDOLDQ�&HQWUH�IRU�&HWDFHDQ�6WXGLHV
VLQFH�������&HQWUR�6WXGL�&HWDFHL������������3RGHVWj�	
%RUWRORWWR��������&HQWUR� 6WXGL�&HWDFHL�2QOXV�	�0XVHR
&LYLFR� GL� 6WRULD� 1DWXUDOH� GL� 0LODQR�� ������ ����D�
����E��� 7KH� SXEOLVKHG� GDWDVHW� LQFOXGHV� ��� VWUDQGLQJ
HYHQWV� UHFRUGHG� LQ� WKH� 3URYLQFH� RI� %ULQGLVL�� $� VWULSHG
GROSKLQ�VWUDQGHG�LQ�&RVWD�0HUODWD�RQ�$XJXVW���WK�������

ZDV�DWWULEXWHG� WR� WKH�3URYLQFH�RI�%DUL�� EXW� WKH� ORFDWLRQ
OLHV�LQ�WKH�3URYLQFH�RI�%ULQGLVL�

,Q� ������ WKLV� LQIRUPDWLRQ� ZDV� LQFOXGHG� DQG� PDGH
DYDLODEOH� RQOLQH� LQ� WKH� ,WDOLDQ� 6WUDQGLQJ� 'DWD� %DQN
�KWWS���ZZZ���XQLSY�LW�FLEUD�VSLDJJLDPHQWL�KWPO��� WR�
JHWKHU�ZLWK�GDWD�SURYLGHG�E\�RWKHU�SURMHFW�SDUWQHUV��$Q
DGGLWLRQDO� UHFRUG� RI� D� FRPPRQ� ERWWOHQRVH� GROSKLQ
VWUDQGHG� LQ�7RUUH�&DQQH�RQ�1RYHPEHU���WK�� ������ FDQ
EH�IRXQG�LQ�WKH�6WUDQGLQJ�'DWD�%DQN�DW�WKH�GDWH�RI�ZULW�
LQJ�

0RVW� UHFRUGV� LQ� WKH�GDWDVHW�E\� WKH� ,WDOLDQ�&HQWUH� IRU
&HWDFHDQ� 6WXGLHV� �1 ���� DUH� VWULSHG� GROSKLQV� IRXQG� LQ
������ ZKHQ� WKHVH� DQLPDOV� VWUDQGHG� LQ� ODUJH� QXPEHUV
DORQJ�WKH�FRDVWV�RI�$SXOLD�DQG�RWKHU�SDUWV�RI�VRXWKHUQ�,W�
DO\�� ODUJHO\� DV�D� FRQVHTXHQFH�RI� D�GLH�RII� RFFXUUHG�EH�
WZHHQ������DQG������RYHU� ODUJH�SRUWLRQV�RI� WKH�0HGL�
WHUUDQHDQ�UHJLRQ��IURP�6SDLQ�WR�7XUNH\��7KH�GLH�RII�SUH�
GRPLQDQWO\�DIIHFWHG�VWULSHG�GROSKLQV�DQG�ZDV�FDXVHG�E\
D�PRUELOOLYLUXV�LQIHFWLRQ�RI�XQNQRZQ�RULJLQ��%RUWRORWWR�HW
DO���������$JXLODU�	�5DJD��������$JXLODU��������

5HFRUGV� E\� WKH� ,WDOLDQ� &HQWUH� IRU� &HWDFHDQ� 6WXGLHV
LQFOXGH�RQH�ILQ�ZKDOH�%DODHQRSWHUD�SK\VDOXV�VWUDQGHG�LQ
&DURYLJQR�LQ�$XJXVW��UG��������DQG�WZR�5LVVR¤V�GROSKLQV
*UDPSXV� JULVHXV� �7RUUH� 6DQ� *HQQDUR�� -XQH� �WK�� �����
/HQGLQXVR��1RYHPEHU���VW���������$OO�RWKHU�DQLPDOV�DUH
HLWKHU�FRPPRQ�ERWWOHQRVH�GROSKLQV�RU�VWULSHG�GROSKLQV�
ZLWK�D�IHZ�VWUDQGLQJV�RI�XQNQRZQ�VSHFLHV�

&DUGHOOLFFKLR� HW� DO�� ������� UHSRUWHG� ��� VWULSHG� GRO�
SKLQV��WZR�FRPPRQ�ERWWOHQRVH�GROSKLQV�DQG�WZR�5LVVR¤V
GROSKLQV� VWUDQGHG� EHWZHHQ� ��� )HEUXDU\� DQG� ��� -XQH
����� DORQJ� WKH� VRXWKHUQ� FRDVWV� RI�$SXOLD�� LQFOXGLQJ� LQ
WKH� 3URYLQFH� RI� %ULQGLVL� �EDVHG� RQ� WKH� DUWLFOH¤V� PDS��
6LPLODUO\�� 'HFDWDOGR� HW� DO�� ������� UHSRUWHG� ��� VWULSHG
GROSKLQV� DQG� WKUHH� FRPPRQ� ERWWOHQRVH� GROSKLQV
VWUDQGHG�EHWZHHQ�$SULO������DQG�0DUFK������LQ�VRXWK�

�����

)LJ�� ���1XPEHU� RI� FHWDFHDQ� VWUDQGLQJV� E\� \HDU��:KLOH
\HDUV�����������UHIHU�WR�D����PRQWK�DQQXDO�FRYHUDJH
�-DQXDU\�'HFHPEHU���WKH��������EDU�LQGLFDWHV�WKH�QXP�
EHU� RI� VWUDQGLQJV� UHFRUGHG� GXULQJ� ��PRQWKV� �-DQXDU\�
0D\��
6O�����ÈWHYLOR�NLWRY��QDVHGOLK�SR�SRVDPH]QLK�OHWLK��0HG�
WHP� NR� REGREMH� ���������� ]DGHYD� ���PHVHàQR� OHWQR
SRNURYQRVW� �MDQXDU�GHFHPEHU��� VWROSLà� ������� SRQD�
]DUMD� ÉWHYLOR� NLWRY�� QDVHGOLK� Y� REGREMX� SHWLK� PHVHFHY
�MDQXDU�PDM��

)LJ�����1XPEHU�RI�FHWDFHDQ�VWUDQGLQJV�E\�PRQWK�������
������ 6WUDQGLQJV� UHFRUGHG� EHWZHHQ� -DQXDU\� DQG� 0D\
�����DUH�QRW�LQFOXGHG�
6O�����ÈWHYLOR�NLWRY��QDVHGOLK�SR�SRVDPH]QLK�PHVHFLK�Y
REGREMX� ����������� *UDILNRQ� QH� YNOMXàXMH� NLWRY�� QD�
VHGOLK�PHG�MDQXDUMHP�LQ�PDMHP������
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)LJ�����&XYLHU£V�EHDNHG�ZKDOH�VWUDQGHG�QHDU�*LDQFROD�RQ�)HEUXDU\���QG��������SRVVLEO\�NLOOHG�E\�D�VKLS£V�SURSHOOHU�
6O�����&XYLHUMHY�NOMXQDWL�NLW��NL�MH�����IHEUXDUMD������QDVHGHO�Y�EOLËLQL�*LDQFROH��SR�YVHM�YHUMHWQRVWL�ËUWHY�ODGLMVNHJD
YLMDND�

HDVWHUQ� $SXOLD�� LQFOXGLQJ� LQ� WKH� 3URYLQFH� RI� %ULQGLVL
�EDVHG�RQ� WKH� DUWLFOH¤V�PDS��� $V� WKH� SUHFLVH� ORFDWLRQ� LV
QRW�JLYHQ��WKHVH�UHFRUGV�PD\�RU�PD\�QRW�EH�HQWLUHO\� LQ�
FOXGHG� LQ� WKH� ,WDOLDQ�6WUDQGLQJ�'DWD�%DQN��7URQFRQH�HW
DO���������UHSRUWHG�D�WRWDO�RI����FHWDFHDQ�VWUDQGLQJV�RF�
FXUULQJ� DORQJ� WKH� FRDVWV� RI� $SXOLD� EHWZHHQ� ����� DQG
������:KLOH�PRVW� RI� WKHVH� HYHQWV� DUH� DOVR� LQFOXGHG� LQ
WKH� UHSRUWV� E\� WKH� ,WDOLDQ� &HQWUH� IRU� &HWDFHDQ� 6WXGLHV
�ZLWK�PLQRU� GLVFUHSDQFLHV��� WZR� VWUDQGLQJV� LQ� WKH� 3URY�
LQFH� RI� %ULQGLVL� ZHUH� QRW� SXEOLVKHG� WKHUH�� D� FRPPRQ
ERWWOHQRVH� GROSKLQ� RI� ����� P� 7/� VWUDQGHG� LQ� 7RUUH
&DQQH�RQ�1RYHPEHU���WK�� ������DQG� DQRWKHU� FRPPRQ
ERWWOHQRVH� GROSKLQ� RI� ����� P� 7/� VWUDQGHG� LQ� 7RUUH
*XDFHWR�RQ�0DUFK���WK��������,Q�DGGLWLRQ��WKHUH�LV�D�UH�
FRUG� RI� D� FRPPRQ� ERWWOHQRVH� GROSKLQ� RI� ����� P� 7/
VWUDQGHG�LQ�7RUUH�&DQQH�RQ�-XQH���WK��������LQFOXGHG�LQ
D�UHSRUW�E\�WKH�5HJLRQ�RI�$SXOLD��$QRQ\PRXV���������7R
RXU� NQRZOHGJH�� VLQFH� ����� RQO\� RQH� VWUDQGLQJ� LQ� WKH
3URYLQFH� RI� %ULQGLVL� KDV� EHHQ� SXEOLVKHG�� DQ� XQNQRZQ
FHWDFHDQ�RI�DERXW�����P�7/�VWUDQGHG� LQ�7RUFKLDUROR�RQ
-XQH� ��WK�� ����� �&HQWUR� 6WXGL� &HWDFHL� 2QOXV� 	�0XVHR
&LYLFR�GL�6WRULD�1DWXUDOH�GL�0LODQR��������

7KH� GDWDVHW� SUHVHQWHG� KHUH� �-DQXDU\� ����� �� 0D\
������ LV� ODUJHO\� FRQVLVWHQW�ZLWK� WKH� SXEOLVKHG� LQIRUPD�
WLRQ� DQG� DGGLWLRQDO� VWUDQGLQJ� UHFRUGV� DYDLODEOH� RQOLQH�
DQG� LW� FRQILUPV� WKDW� FRPPRQ� ERWWOHQRVH� GROSKLQV� DQG
VWULSHG�GROSKLQV�DUH�WKH�FHWDFHDQ�VSHFLHV�SUHGRPLQDQWO\
IRXQG� VWUDQGHG� LQ� WKH� 3URYLQFH� RI� %ULQGLVL�� 7KLV� LV� QRW
XQH[SHFWHG�EDVHG�RQ�WKH�DYDLODEOH�LQIRUPDWLRQ�RQ�FHWD�
FHDQV� LQKDELWLQJ� WKH� VRXWKHUQ�$GULDWLF� 6HD� �H�J���1RWDU�
EDUWROR� GL� 6FLDUD�HW� DO��� ������ %HDU]L�HW� DO��� ������0D�
QRXNLDQ�HW�DO��� �������7KH� VWHHS�FRQWLQHQWDO� VORSH�QHDU
WKH�FRDVW�DQG�WKH�GHHS�ZDWHUV�RI�WKH�VRXWKHUQ�SRUWLRQ�RI
WKH�$GULDWLF�6HD��)LJ�����DUH�DQ�LGHDO�KDELWDW�IRU�D�SHODJLF
VSHFLHV�VXFK�DV�WKH�VWULSHG�GROSKLQ��1RWDUEDUWROR�GL�6FL�
DUD�	�'HPPD��������$JXLODU���������2Q�WKH�RWKHU�KDQG�

FRPPRQ� ERWWOHQRVH� GROSKLQV� PD\� EH� HLWKHU� DQLPDOV
OLYLQJ� RQ� WKH� QDUURZ� FRQWLQHQWDO� VKHOI� DQG� FRQWLQHQWDO
VORSH�RII� VRXWK�HDVWHUQ�$SXOLD��RU� DQLPDOV�FRPLQJ� IURP
IDUWKHU� DZD\� �LQFOXGLQJ� IURP� WKH� VKDOORZHU� FHQWUDO� DQG
QRUWKHUQ� $GULDWLF�� VRXWK�HDVWHUQ� $GULDWLF� FRDVWV� DQG
ZHVWHUQ�*UHHFH��ZKHUH� KDELWDW� LV� VXLWDEOH� DQG� WKH� VSH�
FLHV�UHSRUWHGO\�LV�UHJXODU��%HDU]L�HW�DO���LQ�SUHVV��

7KH� WZR�ILQGLQJV�RI�&XYLHU¤V�EHDNHG�ZKDOH� UHSRUWHG
KHUH�DUH�QHZ�UHFRUGV�IRU�WKH�3URYLQFH�RI�%ULQGLVL��+RZ�
HYHU�� WKH\� DUH� QRW� XQH[SHFWHG��2WKHU� VWUDQGLQJV� RI� WKLV
VSHFLHV�DORQJ�WKH�HDVWHUQ�FRDVW�RI�$SXOLD� �DOVR�VHH�+RO�
FHU� HW� DO��� ������ LQFOXGH�� ��� 0RQRSROL� �%DUL��� -XQH� �WK�
������ PDOH�� �� P� �%HOOR�� ������� ��� %DUL�� )HEUXDU\� ��WK�
����������P��3RGHVWj�HW�DO�������������0ROD�GL�%DUL��%DUL��
0D\� ��QG�� ������ IHPDOH�� ���� P� �&HQWUR� 6WXGL� &HWDFHL�
������� ��� %LVFHJOLH� �%DUL��� 2FWREHU� ��WK�� ������ IHPDOH�

)LJ�����&XYLHU£V�EHDNHG�ZKDOH�VWUDQGHG�QHDU�$FTXH�&KL�
DUH�RQ�-XO\��WK�������
6O�����&XYLHUMHY�NOMXQDWL�NLW��NL�MH����MXOLMD������QDVHGHO�Y
EOLËLQL�NUDMD�$FTXH�&KLDUH�
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)LJ�������'�WRSRJUDSK\�RI�WKH�$GULDWLF�6HD�VKRZLQJ�WKH
H[WHQVLRQ� RI� FRQWLQHQWDO� VKHOI� DQG� SHODJLF� ZDWHUV�
0RGLILHG� IURP�'U�� &KULVWRSKHU� (�� 1DLPLH�� 'DUWPRXWK
&ROOHJH�� +DQRYHU�� 1+�� 86$� �KWWS���WKD\HU�GDUWPRXWK�
HGX�DGULDWLF�EDWK\PHWU\�KWPO��
6O�����7ULGLPHQ]LRQDOQD�WRSRJUDILMD�-DGUDQVNHJD�PRUMD�V
SRGDOMÉNRP� FHOLQVNH� SROLFH� �ÉHOID�� LQ� SHODJLàQLPL� YR�
GDPL�� 3ULUHMHQR� SR� 'U�� &KULVWRSKHUMX� (�� 1DLPLHMX�
'DUWPRXWK�&ROOHJH��+DQRYHU��1+��86$� �KWWS���WKD\HU�
GDUWPRXWK�HGX�DGULDWLF�EDWK\PHWU\�KWPO��

����P��&HQWUR�6WXGL�&HWDFHL������������9HUQROH� �/HFFH��
0DUFK� ��WK�� ������ DQG� ��� 0RUFLDQR� GL� /HXFD� �/HFFH��
$SULO� ��WK�� ������ ,Q� DGGLWLRQ� WR� WKHVH�� 6WRUHOOL� HW� DO�
������� UHSRUW� WKH� VWUDQGLQJ� RI� D� ����P� IHPDOH� &XYLHU¤V
EHDNHG� ZKDOH� £DORQJ� WKH� $SXOLDQ� FRDVW¤� EHWZHHQ� -XQH
DQG�6HSWHPEHU������

7KH�DGGLWLRQDO� WZR�VWUDQGLQJV�UHSRUWHG�LQ�WKLV�VWXG\�
DQG� SDUWLFXODUO\� WKDW� RI� D� IUHVK� PXWLODWHG� DQLPDO� �WKH
RWKHU� FDUFDVV� ZDV� GHFRPSRVHG� DQG� PD\� KDYH� EHHQ
IORDWLQJ�DGULIW�IRU�D�ORQJ�WLPH�EHIRUH�VWUDQGLQJ���DUH�FRQ�
VLVWHQW�ZLWK�WKH�K\SRWKHVLV�WKDW�WKH�VRXWKHUQ�$GULDWLF�6HD
LV� DQ� LPSRUWDQW� KDELWDW� IRU� WKLV� VSHFLHV� �+ROFHU� HW� DO��
������

2QO\�RQH�VLJKWLQJ�RI�VKRUW�EHDNHG�FRPPRQ�GROSKLQV
LQ�VRXWKHUQ�$GULDWLF�ZDWHUV�KDV�EHHQ�UHOLDEO\�UHSRUWHG�LQ
WKH�UHFHQW�SHHU�UHYLHZHG�OLWHUDWXUH��IRXU�DQLPDOV�VLJKWHG
RII� VRXWK�HDVWHUQ� $SXOLD� RQ� 6HSWHPEHU� �UG�� ������ $Q�
JHOLFL�	�0DULQL���������&RPPRQ�GROSKLQV�KDYH�GHFOLQHG
FRQVLGHUDEO\� LQ� FHQWUDO� 0HGLWHUUDQHDQ� ZDWHUV� RYHU� WKH
SDVW� GHFDGHV� DQG� RQO\� D� IHZ� UHOLF� JURXSV�PD\� UHPDLQ
�%HDU]L�HW�DO����������������������$EVHQFH�RI�FRQILUPHG
UHFRUGV�RI�VKRUW�EHDNHG�FRPPRQ�GROSKLQV�LQ�WKH�SUHVHQW
VWXG\�FRUURERUDWHV�WKDW�WKH�VSHFLHV�LV�QRZ�UDUH�RU�DEVHQW
LQ�WKLV�SDUW�RI�WKH�0HGLWHUUDQHDQ�6HD�

(YLGHQFH�RI�KXPDQ�LQGXFHG�PRUWDOLW\�DV�UHSRUWHG� LQ
7DEOH���LV�OLNHO\�XQGHUHVWLPDWHG��DV�VXFK�HYLGHQFH�FRXOG
KDUGO\� EH� UHFRUGHG� LQ� GHFRPSRVHG�� PXPPLILHG� RU� LQ
RWKHU� ZD\V� LQFRPSOHWH� VSHFLPHQV�� 0RUHRYHU�� WKH� FDU�
FDVVHV� LQ� WKLV�VWXG\�ZHUH�QRW�VXEMHFW� WR�VSHFLILF� LQVSHF�
WLRQ� LQ� RUGHU� WR� GHWHFW� HYLGHQFH� RI� E\FDWFK� LQ� ILVKLQJ
JHDU��H�J���.XLNHQ��������

7DE�����&HWDFHDQV�VWUDQGHG�LQ�WKH�3URYLQFH�RI�%ULQGLVL�EHWZHHQ�-DQXDU\������DQG�0D\������
/HJHQG�����%RG\�FRQGLWLRQ�FRGH�EDVHG�RQ�.XLNHQ�	�+DUWPDQQ���������33G$� �3DROD�3LQR�G£$VWRUH��9� �YHWHULQDU�
LDQ�RIILFHU�RI�%ULQGLVL�/RFDO�6DQLWDU\�8QLW��$6/�%5�����3� �SULYDWH�FLWL]HQ�
7DE�����.LWL��QDVHGOL�PHG�MDQXDUMHP������LQ�PDMHP������QD�REUHËMX�SURYLQFH�%ULQGLVL�
/HJHQGD�����2]QDND�WHOHVQHJD�VWDQMD�SR�.XLNHQ�	�+DUWPDQQ���������33G$� �3DROD�3LQR�G£$VWRUH��9� �YHWHULQDUVNL
XVOXËEHQHF�/RNDOQH�VDQLWDUQH�HQRWH�Y�SURYLQFL�%ULQGLVL��$6/�%5�����3� �]DVHEQL�GUËDYOMDQ�

'DWH
UHSRUWHG

'DWH
LQVSHFWHG

/RFDWLRQ /DW���1� /RQJ���(�
&LUFXP�
VWDQFHV

,QVSHF�
WRU

6SHFLHV *HQGHU
/HQJWK
�FP�

%RG\
FRQGLWLRQ

%RG\
FRQGL�
WLRQ

FRGH���

1RWHV

�������� �������� /DPDIRUFD�
2VWXQL �����
��� �����
��� 6WUDQGHG

�VDQG� 33G$ 7W 8Q�
NQRZQ

���
�PHDVXUHG�

'HFRP�
SRVHG

1RW�UH�
FRUGHG

��������� ���������
&RQWUDGD
%HWOHPPH�
%ULQGLVL

�����
��� �����
��� 6WUDQGHG
�VDQG�
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8Q�
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���
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'HFRP�
SRVHG

1RW�UH�
FRUGHG

��������� ���������
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�����
��� �����
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�PHDVXUHG�
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&DURYLJQR

�����
��� �����
��� 6WUDQGHG
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NQRZQ
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'HFRP�
SRVHG

�

���������� ����������
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*URVVD�
&DURYLJQR

�����
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'DWH
UHSRUWHG

'DWH
LQVSHFWHG

/RFDWLRQ /DW���1� /RQJ���(�
&LUFXP�
VWDQFHV

,QVSHF�
WRU

6SHFLHV *HQGHU
/HQJWK
�FP�

%RG\
FRQGLWLRQ

%RG\
FRQGL�
WLRQ

FRGH���

1RWHV

��������� ��������� *LDQFROD�
%ULQGLVL

�����
��� �����
��� 6WUDQGHG
�VDQG�

33G$ =F )"

�����IRUH�
VHFWLRQ
RQO\�

PHDVXUHG�

'HFRP�
SRVHG

�

5HDU�SDUW�RI�WKH�ERG\
PLVVLQJ�DQG�SRVVLEO\
FXW�RII�E\�D�ODUJH
VKLS¤V�SURSHOOHU�

��������� ��������� /HQGLQXVR�
7RUFKLDUROR

�����
��� �����
��� 6WUDQGHG
�VDQG�

3 6PDOO'HOSK 8Q�
NQRZQ

8QNQRZQ 'HFRP�
SRVHG

1RW�UH�
FRUGHG

��������� ��������� /DPDIRUFD�
2VWXQL �����
��� �����
��� 6WUDQGHG

�URFNV� 33G$ 7W 0 ���
�PHDVXUHG� )UHVK �

$EDQGRQHG�LQ�VLWX�
2Q�-XQH���WK�������
UH�VWUDQGHG�IXUWKHU
VRXWK�RQ�D�VDQG\
EHDFK�QHDU�6SHF�
FKLROOD��&DURYLJQR�
���������1���������
(��5H�LQVSHFWHG�E\
33G$�

�������� ��������

)RUFDWHOOD��
7RUUH
&DQQH��)D�
VDQR

�����
��� �����
��� 6WUDQGHG
�VDQG�

9 6PDOO'HOSK 8Q�
NQRZQ

���
�PHDVXUHG�

'HFRP�
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RI�%DUL�
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7RUUH�(J�
QD]LD��)D�
VDQR
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��� �����
��� 6WUDQGHG
�VDQG� 9 6PDOO'HOSK 8Q�
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1RW�UH�
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1RW�UH�
FRUGHG
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SRVHG

1RW�UH�
FRUGHG
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'DWH
UHSRUWHG

'DWH
LQVSHFWHG

/RFDWLRQ /DW���1� /RQJ���(�
&LUFXP�
VWDQFHV

,QVSHF�
WRU

6SHFLHV *HQGHU
/HQJWK
�FP�

%RG\
FRQGLWLRQ

%RG\
FRQGL�
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FRGH���

1RWHV

���������� ���������� *LDQFROD�
%ULQGLVL

�����
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7RUUH
&DQQH��)D�
VDQR

�����
��� �����
��� 6WUDQGHG
�VDQG� 9 6PDOO'HOSK 8Q�

NQRZQ
�����HVWL�
PDWHG�

'HFRP�
SRVHG

1RW�UH�
FRUGHG

�������� ��������
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:H� DUH� JUDWHIXO� WR� WKH� ORFDO� DXWKRULWLHV� LQYROYHG� LQ
WKLV� VWXG\�� &DSLWDQHULD� GL� 3RUWR� RI� %ULQGLVL�� &RPDQGR
3URYLQFLDOH�GHL�9LJLOL�GHO�)XRFR�RI�%ULQGLVL�DQG�WKHLU�1X�
FOHR� 6RPPR]]DWRUL�� 3ROL]LD� 0XQLFLSDOH� RI� WKH� %ULQGLVL
3URYLQFH
V�FRDVWDO�0XQLFLSDOLWLHV��&RPDQGR�3URYLQFLDOH
GHL� &DUDELQLHUL� RI� %ULQGLVL�� 3ROL]LD� GL� 6WDWR� DQG� LWV
6TXDGUD� 1DXWLFD�� 0DULQD� 0LOLWDUH� ,WDOLDQD�� 3URWH]LRQH
&LYLOH�� 3URYLQFLD� GL� %ULQGLVL�� 7KDQNV� WR� *LDFRPR� %DF�
FDUR�DQG�HYHU\ERG\�DW� WKH�&RQVRU]LR�$UHD�0DULQD�3UR�
WHWWD� RI� 7RUUH� *XDFHWR� IRU� UHSRUWLQJ� VHYHUDO� VWUDQGLQJ
HYHQWV��7KDQNV�WR�WKH�6HUYL]LR�9HWHULQDULR�RI�WKH�%ULQGLVL

/RFDO� 6DQLWDU\� 8QLW� �$6/� %5���� DQG� WR� 3URI�� 1LFROD
=L]]R��'HSDUWPHQW�RI�3DWKRORJLFDO�$QDWRP\��)DFXOW\�RI
9HWHULQDU\� 0HGLFLQH�� 8QLYHUVLW\� RI� %DUL�� 7KDQNV� WR� DOO
WKH� SULYDWH� LQGLYLGXDOV�ZKR� NLQGO\� UHSRUWHG� WKH� VWUDQG�
LQJV�DQG�WR�DOO�WKRVH�ZKR�KHOSHG�GXULQJ�WKH�LQVSHFWLRQV�
:H�DUH�JUDWHIXO� WR�6WHIDQR�$JD]]L� IRU�KLV�XQFRQGLWLRQDO
DYDLODELOLW\�WR�KHOS�DQG�WR�*LXVHSSH�1RWDUEDUWROR�GL�6FL�
DUD� IRU� FRQWULEXWLQJ� UHOHYDQW� OLWHUDWXUH� DQG� XVHIXO� FRP�
PHQWV��:H�DUH�DOVR�JUDWHIXO�WR�7LOHQ�*HQRY�DQG�/RYUHQF
/LSHM�IRU�WKHLU�FRQVWUXFWLYH�FRPPHQWV�DQG�HGLWV��)LQDOO\�
WKH� ILUVW�DXWKRU� LV�JUDWHIXO� WR�KHU�GDXJKWHU�6YHYD� IRU�KHU
SDWLHQFH� DQG� IRU� EHLQJ� VXFK� DQ� H[FHOOHQW� FROODERUDWRU
GXULQJ�LQVSHFWLRQV�RI�VWUDQGHG�DQLPDOV�
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3DROD�3,12�'¢$6725(
,�������%ULQGLVL��9LD�GHO�/DYRUR���%��,WDO\

(�PDLO��DVWRUHSDROD#YLUJLOLR�LW

*LRYDQQL�%($5=,�	�6LOYLD�%21,==21,
7HWK\V�5HVHDUFK�,QVWLWXWH��,�������0LODQR��9LDOH�*�%��*DGLR����,WDO\

329=(7(.

2�IDYQL�NLWRY��NL�QDVHOMXMHMR�MXÊQR�-DGUDQVNR�PRUMH��YHPR�UD]PHURPD�PDOR��1DVHGOL�NLWL�VR�]DWRUHM�SRPHPEHQ�YLU
LQIRUPDFLM��NL�QDP�RPRJRßDMR�YSRJOHG�Y�YUVWH�NLWRY��NL�QDVHOMXMHMR�WH�YRGH��0HG�MDQXDUMHP������LQ�PDMHP������MH
ELOR�]DEHOHÊHQLK����SULPHURY��NR�VR�QD�NDNLK�����NP�MXJRY]KRGQHJD�REUHÊMD�$SXOLMH�Y�LWDOLMDQVNL�SURYLQFL�%ULQGLVL
QDVHGOH�UD]OLßQH�YUVWH�NLWRY��9VHOHM�MH�QDVHGHO�SR�HQ�VDP�RVHEHN��VH]QDP�QDVHGOLK�ÊLYDOL�SD�MH�QDVOHGQML����FXYLHUMHYD
NOMXQDWD�NLWD�=LSKLXV�FDYLURVWULV�����YHOLNLK�SOLVNDYN�7XUVLRSV�WUXQFDWXV����SURJDVWLK�GHOILQRY�6WHQHOOD�FRHUXOHRDOED���
PDOH�SOLVNDYNH�'HOSKLQLGDH��SR�YVHM�YHUMHWQRVWL�6��FRHUXOHRDOED������PDOH�SOLVNDYNH�'HOSKLQLGDH�LQ���QH]QDQH�YUVWH
NLWRY��7L�SRGDWNL�GRSROQMXMHMR�LQIRUPDFLMH��NL�MLK�MH�RG�OHWD������]EUDO�LWDOLMDQVNL�FHQWHU�]D�ÈWXGLMH�NLWRY��LQ�SRWUMXMHMR�
GD�VR�YHOLNH�SOLVNDYNH�LQ�SURJDVWL�GHOILQL�WLVWH�YUVWH��NL�MLK�QDMYHßNUDW�QDMGHPR�QDVHGOH�Y�SURYLQFL�%ULQGLVL��'YH�QDMGEL
FXYLHUMHYHJD�NOMXQDWHJD�NLWD�VWD�QRYL�]D�WD�GHO�DSXOLMVNHJD�REUHÊMD��3UYL��NL�PX�MH�]DGQML�GHO�WHOHVD�EUÊNRQH�RGUH]DO
ODGLMVNL�YLMDN��MH�ELO�QDMGHQ�����IHEUXDUMD�������GUXJL�SD�MH�QDVHGHO����MXOLMD�������'HMVWYR��GD�QLPDPR�SRWUMHQLK�SR�
GDWNRY�R�QDYDGQL�SOLVNDYNL�'HOSKLQXV�GHOSKLV��SD�SRWUMXMHMR�GRPQHYR��GD�MH�WD�YUVWD�GDQHV�UHGND�DOL�SD�MH�VSORK�QL�Y
WHP�GHOX�6UHGR]HPVNHJD�PRUMD�

.OMXÞQH�EHVHGH��QDVHGOL�NLWL��MXÌQR�-DGUDQVNR�PRUMH��%ULQGLVL��,WDOLMD

5()(5(1&(6

$JXLODU�� $�� �������� 3RSXODWLRQ� %LRORJ\�� &RQVHUYDWLRQ
7KUHDWV� DQG� 6WDWXV� RI� 0HGLWHUUDQHDQ� 6WULSHG� 'ROSKLQV
�6WHQHOOD�FRHUXOHRDOED��� -��&HWDFHDQ�5HV��0DQDJH��������
������
$JXLODU��$��	�-��$��5DJD���������7KH�6WULSHG�'ROSKLQ�(SL�
]RRWLF�LQ�WKH�0HGLWHUUDQHDQ�6HD��$PELR�����������������
$QJHOLFL��)��0��	�/��0DULQL� �������� 6LJKWLQJ�RI�'HOSKL�
QXV�GHOSKLV� �&HWDFHD��2GRQWRFHWL�� LQ�WKH�2WUDQWR�&KDQ�
QHO� �6RXWKHUQ� $GULDWLF� 6HD� DQG� 1RUWKHUQ� ,RQLDQ� VHD��
+\VWUL[��������������
$QRQ\PRXV� �������� 6SLDJJLDPHQWR� GL�&HWDFHL� OXQJR� OH
&RVWH� 3XJOLHVL� ����������� 5HOD]LRQH� 3UHOLPLQDUH� VX� ��
6RJJHWWL��5HJLRQH�3XJOLD��$VVHVVRUDWR�DOO
$PELHQWH�� 6HW�
WRUH�(FRORJLD��/HYDQWH�(GLWRUL��%DUL�
%HDU]L��*���5��5��5HHYHV��*��1RWDUEDUWROR�GL� 6FLDUD�� (�
3ROLWL��$��&DåDGDV��$��)UDQW]LV�	�%��0XVVL���������(FRO�
RJ\��6WDWXV�DQG�&RQVHUYDWLRQ�RI�6KRUW�EHDNHG�&RPPRQ
'ROSKLQV��'HOSKLQXV�GHOSKLV�� LQ�WKH�0HGLWHUUDQHDQ�6HD�
0DPP��5HY������������������
%HDU]L�� *��� '�� +ROFHU� 	� *�� 1RWDUEDUWROR� GL� 6FLDUD
��������7KH�5ROH�RI�+LVWRULFDO�'ROSKLQ�7DNHV�DQG�+DEL�
WDW�'HJUDGDWLRQ� LQ�6KDSLQJ� WKH�3UHVHQW� 6WDWXV�RI�1RUWK�
HUQ� $GULDWLF� &HWDFHDQV�� $TXDWLF� &RQVHUYDWLRQ�� 0DU�
)UHVKZ��(FRV\V���������������
%HDU]L��*���6��$JD]]L�� -��*RQ]DOYR��0��&RVWD��6��%RQL]�
]RQL�� (�� 3ROLWL�� &�� 3LURGGL�� 5�� 5�� 5HHYHV� �������� 2YHU�

ILVKLQJ�DQG�WKH�'LVDSSHDUDQFH�RI�6KRUW�%HDNHG�&RPPRQ
'ROSKLQV� IURP� :HVWHUQ� *UHHFH�� (QGDQJHUHG� 6SHFLHV
5HV�����������
%HDU]L�� *��� &�� 0�� )RUWXQD� 	� 5�� 5�� 5HHYHV� �LQ� SUHVV��
(FRORJ\� DQG�&RQVHUYDWLRQ�RI�&RPPRQ�%RWWOHQRVH�'RO�
SKLQV� 7XUVLRSV� WUXQFDWXV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD�
0DPP��5HY�
%HOOR��*�� �������� ,�&HWDFHL�GHL�0DUL�GL�3XJOLD��8PDQH�
VLPR�GHOOD�3LHWUD�9HUGH�����0DUWLQD�)UDQFD��SS�������
%RUWRORWWR��$��� /��&DVLQL�	� /��$�� 6WDQ]DQL� ��������'RO�
SKLQV�0RUWDOLW\� DORQJ� WKH� 6RXWKHUQ� ,WDOLDQ� &RDVW� �-XQH�
6HSWHPEHU��������$TXDW��0DPP����������������
&DUGHOOLFFKLR��1���6��*LDQGRPHQLFR��3��5DJRQH�	�$��'L
/HR���������7LVVXH�'LVWULEXWLRQ�RI�0HWDOV�LQ�6WULSHG�'RO�
SKLQV� �6WHQHOOD� FRHUXOHRDOED�� IURP� WKH� $SXOLDQ� &RDVWV�
6RXWKHUQ�,WDO\��0DU��(QYLURQ��5HV�������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH�,WDOLDQH��,��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL��QDW�
H�0XV��&LY��6WRU��1DW��0LODQR��������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� ,,�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� ,,,�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR�������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� ,9�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR�������������������
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&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� 9�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR�������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� 9,�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR�������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH��9,,��5HQGLFRQWR�������$WWL� 6RF�� ,WDO�� 6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL������D���&HWDFHL�6SLDJJLDWL�/XQJR
OH� &RVWH� ,WDOLDQH�� 9,,,�� 5HQGLFRQWR� ������ $WWL� 6RF�� ,WDO�
6FL��QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL������E���&HWDFHL�6SLDJJLDWL�/XQJR
OH�&RVWH�,WDOLDQH��,;��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL������D���&HWDFHL�6SLDJJLDWL�/XQJR
OH�&RVWH�,WDOLDQH��;��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL������E���&HWDFHL�6SLDJJLDWL�/XQJR
OH�&RVWH�,WDOLDQH��;,��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR��������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH��;,,��5HQGLFRQWR�������$WWL� 6RF�� ,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH�,WDOLDQH��;,,,��5HQGLFRQWR�������$WWL�6RF�� ,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH�,WDOLDQH��;,9��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH��;9��5HQGLFRQWR�������$WWL�6RF�� ,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH�,WDOLDQH��;9,��5HQGLFRQWR�������$WWL�6RF��,WDO��6FL�
QDW��H�0XV��&LY��6WRU��1DW��0LODQR������������������
&HQWUR�6WXGL�&HWDFHL���������&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH��;9,,��5HQGLFRQWR������ �0DPPDOLD���$WWL
6RF��,WDO��6FL��QDW��H�0XV��&LY��6WRU��1DW��0LODQR���������
��������
&HQWUR� 6WXGL� &HWDFHL� 2QOXV� H� 0XVHR� &LYLFR� GL� 6WRULD
1DWXUDOH�GL�0LODQR� ��������&HWDFHL�6SLDJJLDWL�/XQJR� OH
&RVWH�,WDOLDQH��;9,,,��5HQGLFRQWR�������0DPPDOLD���$WWL
6RF��,WDO��6FL��QDW��H�0XV��&LY��6WRU��1DW��0LODQR���������
��������
&HQWUR� 6WXGL� &HWDFHL� 2QOXV� H� 0XVHR� &LYLFR� GL� 6WRULD
1DWXUDOH�GL�0LODQR������D���&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� ;,;�� 5HQGLFRQWR� ����� �0DPPDOLD��� $WWL
6RF��,WDO��6FL��QDW��H�0XV��&LY��6WRU��1DW��0LODQR���������
��������
&HQWUR� 6WXGL� &HWDFHL� 2QOXV� H� 0XVHR� &LYLFR� GL� 6WRULD
1DWXUDOH�GL�0LODQR������E���&HWDFHL�6SLDJJLDWL�/XQJR�OH
&RVWH� ,WDOLDQH�� ;;�� 5HQGLFRQWR� ����� �0DPPDOLD��� $WWL
6RF��,WDO��6FL��QDW��H�0XV��&LY��6WRU��1DW��0LODQR���������
��������
'HFDWDOGR��$���$��'L� /HR�� 6��*LDQGRPHQLFR�	�1��&DU�

GHOOLFFKLR���������$VVRFLDWLRQ�RI�0HWDOV� �0HUFXU\��&DG�
PLXP� DQG� =LQF�� ZLWK� 0HWDOORWKLRQHLQ�OLNH� 3URWHLQV� LQ
6WRUDJH�2UJDQV�RI�6WUDQGHG�'ROSKLQV� IURP�WKH�0HGLWHU�
UDQHDQ� 6HD� �6RXWKHUQ� ,WDO\��� -�� (QYLURQ�� 0RQLW��� �����
��������
+ROFHU��'���*��1RWDUEDUWROR�GL�6FLDUD��&��0��)RUWXQD��%�
/D]DU� 	� 9�� 2QRIUL� �������� 2FFXUUHQFH� RI� &XYLHU¤V
%HDNHG�:KDOHV� LQ� WKH� 6RXWKHUQ�$GULDWLF� 6HD�� (YLGHQFH
RI�DQ�,PSRUWDQW�0HGLWHUUDQHDQ�+DELWDW��-��0DU��%LRO��$VV�
8��.���������������
KWWS���WKD\HU�GDUWPRXWK�HGX�DGULDWLF�EDWK\PHWU\�KWPO
KWWS���ZZZ���XQLSY�LW�FLEUD�VSLDJJLDPHQWL�KWPO
.XLNHQ��7�� ��������'LDJQRVLV�RI�%\�&DWFK� LQ�&HWDFHDQV�
3URFHHG���QG�(XURSHDQ�&HWDFHDQ�6RFLHW\�:RUNVKRS�RQ
&HWDFHDQ� 3DWKRORJ\�� �� 0DUFK� ������ 0RQWSHOOLHU�
)UDQFH��(XU��&HWDFHDQ�6RF��1HZVOHWWHU��6SHFLDO�,VVXH����
�����
.XLNHQ��7��	�0��*��+DUWPDQQ���������&HWDFHDQ�3DWKRO�
RJ\�� 'LVVHFWLRQ� 7HFKQLTXHV� DQG� 7LVVXH� 6DPSOLQJ�� (XU�
&HWDFHDQ�6RF���6SHFLDO�,VVXH�����������
0DQRXNLDQ��6���0��$]]DOL�	�/��*LRYDJQROL� �������� )HD�
WXUHV�RI�&HWDFHDQ�*URXSV�2EVHUYHG� LQ� WKH�$GULDWLF�6HD
IURP������WR�������(XU��5HV��&HWDFHDQ��������������
1RWDUEDUWROR�GL�6FLDUD��*��	�0��'HPPD�������� �*XLGD
GHL� 0DPPLIHUL� 0DULQL� GHO� 0HGLWHUUDQHR�� �D� HGL]LRQH�
)UDQFR�0X]]LR�(GLWRUH��3DGRYD������S�
1RWDUEDUWROR�GL�6FLDUD��*���0��&��9HQWXULQR��0��=DQDU�
GHOOL��*��%HDU]L��-��)��%RUVDQL�	�%��&DYDOORQL���������&H�
WDFHDQV� LQ� WKH� &HQWUDO�0HGLWHUUDQHDQ� 6HD�� 'LVWULEXWLRQ
DQG�6LJKWLQJ�)UHTXHQFLHV��,WDO��-��=RRO���������������
3RGHVWh��0�� 	� $�� %RUWRORWWR� �������� ,O� 3URJHWWR� 6SLDJ�
JLDPHQWL�GHO�&HQWUR�6WXGL�&HWDFHL��$QDOLVL�GHL�5LVXOWDWL�GL
���$QQL�GL�$WWLYLWj��,Q��%RUUL��0���/��&DJQRODUR��0��3RGH�
VWj�	�7��5HQLHUL��HGV����$WWL�GHO�&RQYHJQR�1D]LRQDOH�VXL
&HWDFHL�� 1DWXUD� $WWL� 6RF�� ,WDO�� 6FL�� QDW��� $WWL� 0XV�� &LY�
6WRU��1DW��$FTXDULR�&LY��0LODQR�����������������
3RGHVWh�� 0��� $�� '¡$PLFR�� *�� 3DYDQ�� $�� 'URXJDV�� $�
.RPQHQRX�	�1��3RUWXQDWR���������$�5HYLHZ�RI�&XYLHU¤V
%HDNHG�:KDOH� 6WUDQGLQJV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD�� -�
&HWDFHDQ�5HV��0DQDJH�����������������
5HHYHV��5��5��	�*��1RWDUEDUWROR�GL� 6FLDUD� �������� 7KH
6WDWXV� DQG� 'LVWULEXWLRQ� RI� &HWDFHDQV� LQ� WKH� %ODFN� 6HD
DQG�0HGLWHUUDQHDQ�6HD��,8&1�&HQWUH�IRU�0HGLWHUUDQHDQ
&RRSHUDWLRQ��0DODJD��6SDLQ�
6WRUHOOL��0��0���1��=L]]R�	�*��2��0DUFRWULJLDQR��������
+HDY\�0HWDOV� DQG�0HWK\OPHUFXU\� LQ� 7LVVXHV� RI� 5LVVR
V
'ROSKLQ� DQG� &XYLHU
V� %HDNHG�:KDOH� 6WUDQGHG� LQ� ,WDO\
�6RXWK� $GULDWLF� 6HD��� %XOO�� (QYLURQ�� &RQWDP�� 7R[LFRO��
������������
7URQFRQH��$���*��0DUDQR��*��2��0DUFRWULJLDQR��/��5RVL�
WDQL� 	� 1�� =L]]R� �������� 7KH� 6WUDQGLQJ� RI� &HWDFHDQV
DORQJ� WKH� &RDVWV� RI� 3XJOLD�� &RQQHFWLRQV� ZLWK� )LVKLQJ�
5HSRUW� RI� WKH� *)&0�,&&$7� ([SHUW� &RQVXOWDWLRQ� RQ
(YDOXDWLRQ� RI� 6WRFNV� RI� /DUJH� 3HODJLF� )LVKHV� LQ� WKH
0HGLWHUUDQHDQ� $UHD�� ������ -XQH� ������ %DUL�� ,WDO\�� SS�
��������


