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7KH�DXWKRUV�UHSRUW�RQ�WZR�ODUJH�VKRUWILQ�PDNRV�,VXUXV�R[\ULQFKXV�FDSWXUHG�RII�6LFLO\��:HVWHUQ�,RQLDQ�6HD��&HQWUDO
0HGLWHUUDQHDQ�6HD���$�IHPDOH�VKRUWILQ�PDNR�ZDV�FDXJKW�RQ����-XO\������RII�6FDOHWWD�=DQFOHD��7KH�VSHFLPHQ
V�WRWDO
OHQJWK�RI�����FP�ZDV�HVWLPDWHG�RQ�WKH�EDVLV�RI�D�SKRWRJUDSK�DQG�PHDVXUHPHQWV�RI�WKH�SHFWRUDO�DQG�ILUVW�GRUVDO�ILQV�
$QRWKHU�����FP�IHPDOH�VKRUWILQ�PDNR�ZDV�FDSWXUHG�EHWZHHQ�3RUWRSDOR�GL�&DSR�3DVVHUR�DQG�0DU]DPHPL�DQG�WUDQV�
SRUWHG�WR�WKH�ILVK�PDUNHW�LQ�0LODQ��,WDO\��RQ����-XQH�������7KH�WZR�VSHFLPHQV�UHSRUWHG�LQ�WKLV�ZRUN�DUH�WKH�ODUJHVW
HYHU�UHFRUGHG�LQ�6LFLOLDQ�ZDWHUV��DQG�DPRQJ�WKH�ODUJHVW�UHFRUGHG�IURP�WKH�HQWLUH�0HGLWHUUDQHDQ�6HD�

.H\�ZRUGV��VKRUWILQ�PDNR��,VXUXV�R[\ULQFKXV��VL]H��0HGLWHUUDQHDQ�6HD
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9HQJRQR�VHJQDODWL�GXH�JUDQGL�VTXDOL�PDNR�GDOOH�SLQQH�FRUWH�,VXUXV�R[\ULQFKXV�FDWWXUDWL�LQ�DFTXH�VLFLOLDQH��0DUH
,RQLR�2FFLGHQWDOH��0DUH�0HGLWHUUDQHR�&HQWUDOH���,O�SULPR��XQD�IHPPLQD��YHQQH�FDWWXUDWR�QHO�/XJOLR������DO�ODUJR�GL
6FDOHWWD�=DQFOHD��/D�OXQJKH]]D�WRWDOH�GL�TXHVWR�HVHPSODUH�o�VWDWD�VWLPDWD�SDUL�D�FLUFD�����FP�VXOOD�EDVH�GL�XQD�IRWR�
JUDILD�H�GHOOH�PLVXUH�GHOOH�SLQQH�SHWWRUDOL�H�SULPD�GRUVDOH��8Q�DOWUR�PDNR�GDOOH�SLQQH�FRUWH��GL�����FP�GL�OXQJKH]]D�
YHQQH�FDWWXUDWR�WUD�3RUWRSDOR�GL�&DSR�3DVVHUR�H�0DU]DPHPL�H�SRUWDWR�DO�0HUFDWR� ,WWLFR�GL�0LODQR�� ,WDOLD�� LO����*L�
XJQR�������,�GXH�HVHPSODUL�TXL�ULSRUWDWL�VRQR�L�SL|�JUDQGL�PDL�FDWWXUDWL�QHOOH�DFTXH�GHOOD�6LFLOLD�H�WUD�L�PDJJLRUL�UHJ�
LVWUDWL�VLQR�DG�RJJL�QHOO
LQWHUR�0DUH�0HGLWHUUDQHR�

3DUROH�FKLDYH��VTXDOR�PDNR�GDOOH�SLQQH�FRUWH��,VXUXV�R[\ULQFKXV��GLPHQVLRQL��0DUH�0HGLWHUUDQHR
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$V�LQ�PRVW�VKDUN�VSHFLHV��IHPDOH�VKRUWILQ�PDNRV��,VX�
UXV� R[\ULQFKXV�� 5DILQHVTXH�� ����� �2UGHU� /DPQLIRUPHV�
IDPLO\�/DPQLGDH���UHDFK�ODUJHU�VL]HV�WKDQ�PDOHV��7KH�DY�
HUDJH�WRWDO�OHQJWK�LV�����FP��EDVHG�RQ�D�UHFHQW�VWXG\�RI
���� VSHFLPHQV� EHDULQJ� D� WRWDO� OHQJWK� UDQJLQJ� IURP� ��
DQG�����FP��.RKOHU�HW�DO����������7KH�PD[LPXP�OHQJWK
LV�����FP��D�KXJH�VSHFLPHQ�RI� WKLV�VL]H�ZDV�FDXJKW�RII
6L[�)RXUV� OHV�3ODJHV�� )UDQFH�� LQ� 6HSWHPEHU� ����� �&D�
SDSp���������2WKHU�ODUJH�VSHFLPHQV�KDYH�EHHQ�UHFRUGHG
LQ� WKH� 0HGLWHUUDQHDQ� DUHD�� $� ODUJH� ����FP� VKRUWILQ
PDNR�ZDV�FDXJKW�RII�/D�*DOLWH� ,VODQG��7XQLVLD��RQ�6HS�
WHPEHU�����������ZLWK�LWV�MDZV�SUHVHUYHG�LQ�WKH�1DWXUDO
+LVWRU\�0XVHXP�RI�*HQRD��,WDO\��'RULD�	�*HVWUR��������
/DZOH\��������UHSRUWV�RQ�D���P�ORQJ�DQG�������NJ�KHDY\
VSHFLPHQ� REVHUYHG� LQ� D�ZDUHKRXVH� RI� D� ILVKPRQJHU� LQ
/LYRUQR��,WDO\�� LW�ZDV�FDXJKW�RII�3LRPELQR��,WDO\��EXW� WKH

DXWKRU� GRHV� QRW� LQGLFDWH� WKH� WLPH�RI� WKH�HYHQW� DQG� WKH
VSHFLPHQ¤V� ZHLJKW� DQG� PHDVXUHPHQWV� VHHP�� XQIRUWX�
QDWHO\��WR�EH�RQO\�DSSUR[LPDWH�DV�ZHOO��$�����FP�VKRUW�
ILQ�PDNR�FDSWXUHG�RII�&DVND��1RYDOMD��&URDWLD��RQ�0D\
���� ������ ZDV� UHSRUWHG� E\� %UXVLQD� �������� $� ����FP
ORQJ�VKRUWILQ�PDNR�ZDV�FDXJKW�RQ�1RYHPEHU����������
RII� %DJQDUD�&DODEUD�� ,WDO\� �6WRUDL�HW� DO��� ������� $QRWKHU
����FP� VSHFLPHQ�� ZHLJKLQJ� ���� NJ�� ZDV� FDXJKW� RQ
6HSWHPEHU����������RII�3XQWD�$OLFH�� ,WDO\� �6WRUDL�HW� DO��
������

7KH� VKRUWILQ�PDNR
V� GLVWULEXWLRQ� LQFOXGHV� WKH�0HGL�
WHUUDQHDQ� 6HD�� WKH� $WODQWLF�� DQG� WKH� ,QGLDQ� DQG� 3DFLILF
2FHDQV��*DUULFN���������,WV�SUHVHQFH�LQ�6LFLOLDQ�ZDWHUV�LV
ZHOO�NQRZQ� �6SDOODQ]DQL��������5DILQHVTXH��������7RU�
WRQHVH��������&HORQD�HW�DO���������'H�0DGGDOHQD�HW�DO��
LQ�SUHVV���+HUH��ZH�UHSRUW�RQ�WZR�UHFHQW�UHFRUGV�RI�ODUJH
VKRUWILQ�PDNRV�IURP�6LFLOLDQ�ZDWHUV�

)LJ�����6KRUWILQ�PDNR�,VXUXV�R[\ULQFKXV��PHDVXUHPHQWV�XVHG�LQ�WKLV�ZRUN�IROORZ�WKH�WHUPLQRORJ\�DQG�SDUDPHWHUV�RI
&RPSDJQR��������DQG�0ROOHW�HW�DO�����������'UDZLQJ��$��'H�0DGGDOHQD�

6O�����$WODQWVNL�PDNR�,VXUXV�R[\ULQFKXV��PHULWYH��XSRUDEOMHQH�Y�WHP�GHOX��VR�Y�VNODGX�V�WHUPLQRORJLMR�LQ�SDUDPHWUL
&RPSDJQD��������LQ�0ROOHWD�HW�DO�����������5LVED��$��'H�0DGGDOHQD�
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:H�FROOHFWHG�DOO�WKH�GDWD�DYDLODEOH�IRU�WKH�WZR�VSHFL�
PHQV� SUHVHQWHG� LQ� WKLV� ZRUN�� 0RUSKRPHWULF� PHDVXUH�
PHQWV�ZHUH�PDGH�IROORZLQJ�&RPSDJQR��������DQG�0RO�
OHW�HW�DO�� ��������)LJ������3KRWRJUDSKLF�HYLGHQFH�ZDV�FRO�
OHFWHG� IRU�ERWK� VSHFLPHQV��7KH�SHFWRUDO� ILQV�� ILUVW�GRUVDO
ILQ�DQG� WKH� MDZV�RI� WKH�VKRUWILQ�PDNR�FDXJKW�RII�6FDOHWWD
=DQFOHD�ZHUH�SUHVHUYHG�E\�WKH�ILVKHUPDQ��DQG�HYHQWXDOO\
H[DPLQHG� DQG�PHDVXUHG� E\� RQH� RI� WKH� DXWKRUV� �$��&H�
ORQD���7KH� VSHFLPHQ�FDXJKW�EHWZHHQ�3RUWRSDOR�GL�&DSR
3DVVHUR� DQG�0DU]DPHPL�ZDV� WKRURXJKO\� H[DPLQHG�� LWV
SKRWRV�WDNHQ�DQG�ILQV�SUHVHUYHG�LQ�RQH�RI�WKH�DXWKRU¤V��/�
3LVFLWHOOL��SHUVRQDO�FROOHFWLRQ��7RWDO�OHQJWK�RI�WKH�6FDOHWWD
=DQFOHD�VSHFLPHQ�ZDV�HVWLPDWHG�DFFRUGLQJ�WR� WKH� OLWHUD�
WXUH� �*DUULFN��������0RUHQR��������.RKOHU�HW�DO��������
'H�0DGGDOHQD� HW� DO��� ������� 7KUHH� HVWLPDWHV� �IURP� WKH
SHFWRUDO�ILQ�VL]H��IURP�WKH�ILUVW�GRUVDO�ILQ�VL]H�DQG�IURP�WKH
SKRWRJUDSKLF�HYLGHQFH��ZHUH�REWDLQHG�DQG�WKHQ�WKH�WKUHH
UHVXOWLQJ� LQWHUYDOV� FRPSDUHG�� 0RUHRYHU�� WKH� IROORZLQJ
UHODWLRQVKLS�EHWZHHQ� IRUN� OHQJWK�DQG� WRWDO� OHQJWK��EDVHG
RQ����� VSHFLPHQV�ZLWK� OHQJWKV� UDQJLQJ� IURP���� WR����
FP��ZDV�XVHG��.RKOHU�HW�DO���������

)/� ��D�7/���E

ZKHUH�)/�LV�IRUN�OHQJWK��7/�WRWDO�OHQJWK��DQG�D�DQG�E
DUH��������DQG����������UHVSHFWLYHO\�

5(68/76

$�PDWXUH� IHPDOH� VKRUWILQ�PDNR� VKDUN�ZDV� FDSWXUHG
E\�ILVKHUPDQ�)��$UWXUR�RQ����-XO\��������RII�6LFLO\��LQ�WKH
:HVWHUQ�,RQLDQ�6HD�� ,WDO\��)LJV�������� ,W�ZDV�FDXJKW�DW��
P�GHSWK����NP�HDVW�RI�6FDOHWWD�=DQFOHD��)LJ������7KH�VHD
ZDV�VPRRWK�DQG�WKH�QRUWK�ZHVWHUO\�ZLQG�EORZLQJ�DW�WKDW
WLPH� UHDFKHG� ���� NQRWV�� 7KH� PDNR� ZDV� FDXJKW� LQ� D
VZRUGILVK� GULIW� QHW� ��VSDGDUD���� �����P� ORQJ� DQG� ���P
KLJK�� 2Q� WKH� VDPH� QLJKW�� ILYH� VZRUGILVK� ZHUH� DFWXDOO\
FDXJKW�� :KHQ� WKH� ILVKHUPDQ� FUHZ� VDZ� WKH� VKDUN� GLV�
FXVVHG�� LW� ZDV� VWLOO� DOLYH� DQG� PRYLQJ� YLJRURXVO\� WR� HV�
FDSH�� ,W� ZDV� NLOOHG� ZLWK� WZR� ULIOH� VKRWV�� 6RPH� VFDUV�
PD\EH� �ORYH� ELWHV�� RU�PDWLQJ� VFDUV�� EHKLQG� WKH� VKDUN¤V
JLOO�VOLWV�ZHUH�REVHUYHG��7KH�ORZHU�SDUW�RI�WKH�KHDG��XQ�
GHU� WKH� VQRXW� DQG� DURXQG� WKH� PRXWK�� ZDV� GDUN�� EXW
OLJKWHU�WKDQ�WKH�XSSHU�SDUWV��7KH�ILVKHUPDQ�HVWLPDWHG�WKH
VKDUN¤V� IRUN� OHQJWK� �)25�� DW� ���� FP� DQG� LWV� ZHLJKW� DW
����NJ��7KH�VKDUN�ZDV�VROG�DW�D�ORZ�SULFH��DERXW��������
8QLGHQWLILHG�UHPDLQV��DOPRVW�FRPSOHWHO\�GLJHVWHG��ZHUH
IRXQG�LQ�WKH�VWRPDFK��'DWD�RI� WKH�VSHFLPHQ¤V� MDZV�DQG
ILQV�PRUSKRPHWULFV�DUH�SUHVHQWHG�LQ�7DEOH���

$QRWKHU� PDWXUH� IHPDOH� VKRUWILQ� PDNR� VKDUN� ZDV
WUDQVSRUWHG�WR�WKH�ILVK�PDUNHW�LQ�0LODQ��)LJV��������RQ���
-XQH�� ������ 7KH� VKDUN� ZDV� DFFLGHQWDOO\� FDSWXUHG� ��
PLOHV��RIIKRUH��EHWZHHQ��3RUWRSDOR��GL��&DSR��3DVVHUR��DQG
0DU]DPHPL��6LFLO\��LQ�WKH�:HVWHUQ�,RQLDQ�6HD��)LJ������LQ

)LJ�����0DS�RI�6LFLO\�� ,WDO\� �0HGLWHUUDQHDQ�6HD��� VKRZ�
LQJ� WKH� ORFDWLRQ� RI� WKH� VKRUWILQ� PDNR� FDSWXUHV� SUH�
VHQWHG�LQ�WKLV�ZRUN���'UDZLQJ��$��'H�0DGGDOHQD�
6O�� ��� =HPOMHYLG� 6LFLOLMH� �6UHGR]HPVNR�PRUMH�� ]� ORNDOL�
WHWDPL� XORYD� DWODQWVNLK�PDNRMHY�� RSLVDQLK� Y� WHP� GHOX�
�5LVED��$��'H�0DGGDOHQD�

WKH�DUHD� IURP�ZKLFK�RWKHU�FDSWXUHV�RI� ODUJH� VKDUNV�KDG
EHHQ�SUHYLRXVO\�UHSRUWHG��&HORQD��������'H�0DGGDOHQD�
�������7KH�PDNR�ZDV�FDXJKW�E\��9LWWRULR�9HQHWR��ILVKLQJ
YHVVHO�EHORQJLQJ�WR�,QWHUQDWLRQDO�)LVK�RI�$FLUHDOH��6LFLO\�
7KH� SHODJLF� ORQJOLQH�� LQ� ZKLFK� WKH� PDNR� ZDV� FDXJKW�
ZDV�DFWXDOO\�XVHG�IRU�FDWFKLQJ�VZRUGILVK��7KH�DERXW����
NP�PDLQ�OLQH�FDUULHG�D�WRWDO�RI��������FP�KRRNV� �0XV�
WDG�KRRNV�� WKH�NLQG�XVHG�PRUH�FRPPRQO\� IRU�VZRUGILVK
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7DE�����0HDVXUHPHQWV��LQ�FP��RI�MDZV�DQG�ILQV�RI�WKH�VKRUWILQ�PDNRV�FDXJKW�RII�6FDOHWWD�=DQFOHD�DQG�EHWZHHQ�3RU�
WRSDOR�GL�&DSR�3DVVHUR�DQG�0DU]DPHPL��6LFLO\�
7DE�����9HOLNRVW� �Y�FP��àHOMXVWL� LQ�SODYXWL�GYHK�DWODQWVNLK�PDNRMHY��XMHWLK�Y�EOLËLQL�6FDOHWWH�=DQFOHH� WHU�PHG�3RU�
WRSDORP�GL�&DSR�3DVVHUR�LQ�0DU]DPHPLMHP��6LFLOLMD�

6KRUWILQ�PDNR�FDXJKW�RQ����-XO\��������RII�6FDOHWWD�=DQFOHD�
'HQWDO�IRUPXOD �����������������
'ULHG�XSSHU�MDZ�SHULPHWHU ��
'ULHG�ORZHU�MDZ�SHULPHWHU ��
�VW�XSSHU�DQWHULRU�WRRWK �����(�� �����(:� �����:� �����+�
�QG�XSSHU�DQWHULRU�WRRWK �����(�� �����(:� �����:� �����+�
8SSHU�LQWHUPHGLDWH�WRRWK �����(�� �����(:� �����:� �����+�
�VW�ORZHU�DQWHULRU�WRRWK �����(�� �����(:� �����:� �����+�
�QG�ORZHU�DQWHULRU�WRRWK �����(�� �����(:� �����:� �����+�
�UG�ORZHU�DQWHULRU�WRRWK �����(�� �����(:� �����:� �����+�
3HFWRUDO�DQWHULRU�PDUJLQ��3�$� ����PHDVXUHG�GULHG�
3HFWRUDO�SRVWHULRU�PDUJLQ��3�3� ����PHDVXUHG�GULHG�
�VW�GRUVDO�DQWHULRU�PDUJLQ��'�$� ����PHDVXUHG�GULHG�
�VW�GRUVDO�SRVWHULRU�PDUJLQ��'�3� ����PHDVXUHG�GULHG�
�VW�GRUVDO�KHLJKW��'�+� ����PHDVXUHG�GULHG�
6KRUWILQ�PDNR�FDXJKW�EHWZHHQ�3RUWRSDOR�GL�&DSR�3DVVHUR�DQG�0DU]DPHPL
7RWDO�OHQJWK��727� �����PHDVXUHG�IUR]HQ�
3HFWRUDO�DQWHULRU�PDUJLQ��3�$� ����PHDVXUHG�IUR]HQ�
3HFWRUDO�EDVH��3�%� ����PHDVXUHG�IUR]HQ�
�VW�GRUVDO�OHQJWK��'�/� ����PHDVXUHG�IUR]HQ�
�VW�GRUVDO�EDVH��'�%� ����PHDVXUHG�IUR]HQ�
�VW�GRUVDO�KHLJKW��'�+� ����PHDVXUHG�IUR]HQ�
'RUVDO�FDXGDO�PDUJLQ��&'0� ����PHDVXUHG�IUR]HQ�
3UHYHQWUDO�FDXGDO�PDUJLQ��&39� ������PHDVXUHG�IUR]HQ�

ILVKLQJ�LQ�WKH�0HGLWHUUDQHDQ���DW�LQWHUYDOV�RI�DERXW����P�
7KH� EDLWV� XVHG� ZHUH� WKH� $WODQWLF� PDFNHUHO� 6FRPEHU
VFRPEUXV�/LQQDHXV�������DQG�WKH�(XURSHDQ�VTXLG�/ROLJR
YXOJDULV�/DPDUFN��������0U��&DVWRULQD�DQG�$��/HRQDUGL�
SHUV�� FRPP���� 7KH� JXWWHG�PDNR�ZDV� ���� FP� ORQJ� DQG
ZHLJKHG�����NJ��7KH�VKDUN�ODFNHG�WKH�MDZV��ZKLFK�KDG
EHHQ�FXW�RII�DIWHU�LWV�FDSWXUH��7KLV�VSHFLPHQ�DOVR�ODFNHG
WKH� OHIW� SHOYLF� ILQ�� EHDULQJ� D� KHDOHG� VFDU� DSSDUHQWO\� LQ�
IOLFWHG�E\�DQRWKHU�VKDUN
V�ELWH��)LJ������,WV�PRUSKRPHWULFV
DUH�SUHVHQWHG�LQ�7DEOH���

',6&866,21

.RKOHU� HW� DO�� ������� UHSRUWHG� WKH� UHODWLRQVKLS� EH�
WZHHQ� IRUN� OHQJWK�DQG� WRWDO� OHQJWK�RI� WKH� VKRUWILQ�PDNR
DV�)/� ���������7/�����������:H�WKHQ�HVWLPDWHG�WKDW�WKH
6FDOHWWD� =DQFOHD� VSHFLPHQ¤V� WRWDO� OHQJWK�� DFFRUGLQJ� WR
WKLV�UHODWLRQVKLS�DQG�WKH�IRUN�OHQJWK�UHSRUWHG�E\�WKH�ILVK�
HUPDQ�� ZDV� ���� FP�� ,I� WKH� HVWLPDWH� LV� FRUUHFW�� WKLV
VSHFLPHQ� VKRXOG� EH� WKH� ODUJHVW� RI� LWV� VSHFLHV� HYHU� UH�
FRUGHG��VXUSDVVLQJ�HYHQ�WKH�KXJH�����FP�VKRUWILQ�PDNR
UHSRUWHG� E\� &DSDSp� ��������:H� GHFLGHG� WR� FKHFN� WKH
YDOLGLW\� RI� WKLV� HVWLPDWH� XVLQJ� WKH� HOHPHQWV� DW� RXU� GLV�
SRVDO�� 7KHUH� DUH� WKUHH� GLIIHUHQW� HVWLPDWHV� WKDW� FDQ� EH
REWDLQHG�IURP�WKH�DYDLODEOH�PDWHULDOV��IURP�WKH�SHFWRUDO

ILQ�VL]H��IURP�WKH�ILUVW�GRUVDO�ILQ�VL]H��DQG�IURP�WKH�SKR�
WRJUDSKLF�HYLGHQFH�

7KH� VKRUWILQ� PDNR� VKRZV� FKDQJHV� LQ� PRUSKRORJ\
ZLWK�VL]H��7KHUHIRUH��RQO\�GDWD�REWDLQHG�IURP�WKH�PHDV�
XUHPHQWV�RI� ODUJH�VSHFLPHQV�FDQ�EH�XWLOLVHG�DV�D�XVHIXO
UHIHUHQFH�WR�HIIHFW�D�SUHFLVH�VL]H�HVWLPDWH�RI�WKH�6FDOHWWD
=DQFOHD�VSHFLPHQ��:H�XVHG� WKH�PHDVXUHPHQWV�RI� WKUHH
VKRUWILQ�PDNRV�RI����������DQG�����FP�LQ�OHQJWK��FRP�
SLOHG�E\�0RUHQR���������7DE�����

7DE�����'DWD�REWDLQHG�IURP�WKH�PHDVXUHPHQWV�RI�WKUHH
VKRUWILQ�PDNRV�RI����������DQG�����FP�LQ�OHQJWK��FRP�
SLOHG�E\�0RUHQR���������0HDVXUHPHQWV� �IROORZLQJ� WHU�
PLQRORJ\�DQG�SDUDPHWHUV�RI�&RPSDJQR��������DUH�H[�
SUHVVHG�DV�SHUFHQWDJH�RI�WRWDO�OHQJWK�
7DE�� ��� 3RGDWNL�� NL� MLK� MH� QD� RVQRYL� PHULWHY� WUHK� DW�
ODQWVNLK�PDNRMHY��GROJLK����������LQ�����FP��]EUDO�0R�
UHQR� �������� 0HULWYH� �SR� WHUPLQRORJLML� LQ� SDUDPHWULK
&RPSDJQD�������� VR�SRGDQH�NRW�RGVWRWHN�FHORWQH�GRO�
ËLQH�

0HDVXUHPHQW $EEUHYLDWLRQ �727
3UHSHFWRUDO�OHQJWK 33� �����������
3HFWRUDO�DQWHULRU�PDUJLQ 3O$ �����������
�VW�GRUVDO�KHLJKW 'O+ �����������
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)LJ����� (VWLPDWHG�����FP� IHPDOH� VKRUWILQ�PDNR� FDXJKW
RQ����-XO\��������RII�6FDOHWWD�=DQFOHD��6LFLO\���3KRWR��*�
0DQJDQDUR�
6O�� ��� 6DPLFD� DWODQWVNHJD�PDNRMD�� XMHWD� ���� ��� ����� Y
EOLËLQL�6FDOHWWH�=DQFOHH��6LFLOLMD�� MH�SR�RFHQL�DYWRUMHY�Y
GROËLQR�PHULOD�����FP���)RWR��*��0DQJDQDUR�

)LJ�� ��� +HDG� RI� WKH� HVWLPDWHG� ����FP� IHPDOH� VKRUWILQ
PDNR� FDXJKW� RQ� ��� -XO\�� ������ RII� 6FDOHWWD� =DQFOHD�
�3KRWR��*��0DQJDQDUR�
6O�����*ODYD����� FP�GROJH� VDPLFH�DWODQWVNHJD�PDNRMD�
XMHWH� ���� ��� ����� Y� EOLËLQL� 6FDOHWWH� =DQFOHH�� �)RWR��*�
0DQJDQDUR�

,W� LV� LPSRUWDQW� WR� QRWH� WKDW� ZKLOH� ILQV� RI� WKH� PDNR
FDXJKW� EHWZHHQ� 3RUWRSDOR� GL� &DSR� 3DVVHUR� DQG� 0DU�
]DPHPL�ZHUH�PHDVXUHG� IUR]HQ��ZKLFK�PHDQV� WKDW� WKHLU
VL]H�ZDV�YHU\�FORVH�WR�WKH�VL]H�RI�WKH�IUHVK�RQHV��WKH�ILQV
RI�WKH�VSHFLPHQ�FDXJKW�RII�6FDOHWWD�=DQFOHD�ZHUH�PHDV�
XUHG� GULHG�� DERXW� ILYH� PRQWKV� DIWHU� FDSWXUH�� ZKLFK
PHDQV�WKDW�WKHLU�VL]H�PD\�EH�FRQVSLFXRXVO\�VPDOOHU�WKDQ
RI�WKH�IUHVK�ILQV��7KHUHIRUH�ZH�QHHG�WR�FRQVLGHU�D�VKULQN�
DJH� EHWZHHQ� ���� DQG� ����� IRU� WKH� 3RUWRSDOR� GL� &DSR
3DVVHUR�VSHFLPHQ��'XII\�	�)UDQFLV��������DQG�EHWZHHQ
����DQG�����IRU�WKH�6FDOHWWD�=DQFOHD�VSHFLPHQ��0ROOHW
HW� DO��� ������� 7KH� RULJLQDO� 3�$� RI� WKH� 6FDOHWWD� =DQFOHD
VSHFLPHQ� VKRXOG� WKHUHIRUH� EH� EHWZHHQ� ��� DQG� ��� FP�
DQG�WKH�RULJLQDO�'�+�EHWZHHQ����DQG����FP��:H�HVWL�
PDWHG�WKH�727�WR�EH���������FP�RQ�WKH�EDVLV�RI�3�$�
DQG���������FP�RQ�WKH�EDVLV�RI�'�+�

)ROORZLQJ�WKH�LQGLFDWLRQV�JLYHQ�E\�'H�0DGGDOHQD�HW

DO�� ������� IRU� HVWLPDWLQJ� WKH� VL]H� RI� ODUJH� VKDUNV� IURP
SKRWRJUDSKLF� HYLGHQFHV��ZH� FRQFOXGHG� WKDW� RQH� RI� WKH
SKRWRJUDSKV��)LJ�����RI�WKH�6FDOHWWD�=DQFOHD�PDNR�LV�DS�
SOLFDEOH� WR� SURGXFH� DQ� DFFXUDWH� HVWLPDWH� RI� WKLV� VSHFL�
PHQ��:H�DVVXPHG�DV�UHIHUHQFHV�WKH�ERG\�RI�WKH�PDQ�RQ
WKH�ULJKW�RI�WKH�SKRWRJUDSK��DQG�WKH�KDQG�RI�WKH�PDQ�RQ
WKH�OHIW��:H�WKHQ�HVWLPDWHG�WKH�33��DW��������FP��FRU�
UHVSRQGLQJ�WR���������FP�727�

)LQDOO\��FRPSDULQJ�WKH� WKUHH� LQWHUYDOV�REWDLQHG� IURP
WKHVH� WKUHH�HVWLPDWHV� ���������FP����������FP������
���� FP� 727��� ZH� FRQFOXGHG� WKDW� WKH� WRWDO� OHQJWK� RI
6FDOHWWD� =DQFOHD� VSHFLPHQ� VKRXOG� EH� DERXW� ���� FP�
7KHUHIRUH� WKH�����FP�IRUN� OHQJWK�HVWLPDWHG�E\� WKH� ILVK�
HUPDQ� VHHPV� WR� EH� H[DJJHUDWHG�� +RZHYHU�� WKH� WZR
VSHFLPHQV�UHSRUWHG� LQ� WKLV�ZRUN�DUH� WKH� ODUJHVW�HYHU� UH�
FRUGHG� LQ� 6LFLOLDQ� ZDWHUV�� DQG� DPRQJ� WKH� ODUJHVW� UH�
FRUGHG�IURP�WKH�HQWLUH�0HGLWHUUDQHDQ�6HD�
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)LJ�� ��� $QWHULRU� YLHZ� RI� WKH� HVWLPDWHG� ����FP� IHPDOH
VKRUWILQ� PDNR� FDXJKW� RQ� ��� -XO\�� ������ RII� 6FDOHWWD
=DQFOHD���3KRWR��*��0DQJDQDUR�
6O�� ��� 3RJOHG� RG� VSUHGDM� QD� ���� FP� GROJR� VDPLFR� DW�
ODQWVNHJD�PDNRMD�� XMHWR� ���� ��� ����� Y� EOLËLQL� 6FDOHWWH
=DQFOHH���)RWR��*��0DQJDQDUR�

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

:H� WKDQN� WKH� IROORZLQJ� SHRSOH� IRU� IUHHO\� VKDULQJ
WKHLU�REVHUYDWLRQV��WKH�)RU]LQL�IDPLO\��*LXVHSSH�0DQJD�
QDUR��5HQDWR�0DODQGUD��,QWHUQDWLRQDO�)LVK�VUO��DQG�HVSH�
FLDOO\�0U��&DVWRULQD�DQG�$OHVVLR�/HRQDUGL��:H�DOVR�WKDQN
WKH� UHIHUHHV� IRU� WKHLU� KHOSIXO� FRPPHQWV�� $� SDUWLFXODU
WKDQNV�JRHV�IURP�$OHVVDQGUR�'H�0DGGDOHQD� WR�KLV�ZLIH
$OHVVDQGUD�

)LJ�� ��� 7RRWK� RI� WKH� HVWLPDWHG� ����FP� IHPDOH� VKRUWILQ
PDNR� FDXJKW� RQ� ��� -XO\�� ������ RII� 6FDOHWWD� =DQFOHD�
�3KRWR��*��0DQJDQDUR�
6O�� ��� =RE� ���� FP� GROJH� VDPLFH� DWODQWVNHJD� PDNRMD�
XMHWH����� ��� ����� Y� EOLËLQL� 6FDOHWWH� =DQFOHH�� �)RWR��*�
0DQJDQDUR�

)LJ�� ��� 7KH� ����FP� IHPDOH� VKRUWILQ� PDNR� FDXJKW� EH�
WZHHQ�3RUWRSDOR�GL�&DSR�3DVVHUR�DQG�0DU]DPHPL��6LF�
LO\�� DQG� H[DPLQHG� DW� WKH� ILVK� PDUNHW� LQ� 0LODQ� RQ� ��
-XQH���������3KRWR��/��3LVFLWHOOL�
6O���������FP�GROJ�DWODQWVNL�PDNR��XMHW�PHG�3RUWRSDORP
GL� &DSR� 3DVVHUR� LQ� 0DU]DPHPLMHP� QD� 6LFLOLML� WHU� ���
MXQLMD������L]PHUMHQ�QD�ULEML�WUËQLFL�Y�0LODQX���)RWR��/�
3LVFLWHOOL�
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)LJ�� ��� 3HOYLF� UHJLRQ� RI� WKH� ����FP� IHPDOH� VKRUWILQ
PDNR� FDXJKW� EHWZHHQ� 3RUWRSDOR� GL� &DSR� 3DVVHUR� DQG
0DU]DPHPL�� ODFNLQJ� WKH� OHIW� SHOYLF� ILQ� DQG� EHDULQJ� D
KHDOHG�VFDU�DSSDUHQWO\�LQIOLFWHG�E\�DQRWKHU�VKDUN
V�ELWH�
�3KRWR��/��3LVFLWHOOL�
6O�����7UHEXÉQL�GHO�����FP�GROJHJD�DWODQWVNHJD�PDNRMD�
XMHWHJD�PHG�3RUWRSDORP�GL�&DSR�3DVVHUR� LQ�0DU]DPH�
PLMHP��EUH]� OHYH� WUHEXÉQH�SODYXWL�� D�]�]DFHOMHQR�EUD]�
JRWLQR�� NL� MH� QDMEUË� SRVOHGLFD� XJUL]D� NDNHJD� GUXJHJD
PRUVNHJD�SVD���)RWR��/��3LVFLWHOOL�

35,0(5�'9(+�,=5('12�9(/,.,+�$7/$176.,+�0$.2-(9� ,68586�2;<5,1&+86�
5$),1(648(��������8-(7,+�9�92'$+�=$+2'1(*$�-216.(*$�025-$

1('$/(à�2'�6,&,/,-(

$QWRQLR�&(/21$
$TXDVWXGLR�5HVHDUFK�,QVWLWXWH��,�������0HVVLQD��YLD�7UDSDQL����,WDO\

/XLJL�3,6&,7(//,
0HUFDWR�,WWLFR��,�������0LODQR��YLDOH�0ROLVH�����,WDO\

$OHVVDQGUR�'(�0$''$/(1$
%DQFD�'DWL�,WDOLDQD�6TXDOR�%LDQFR��,WDOLDQ�*UHDW�:KLWH�6KDUN�'DWD�%DQN���,�������0LODQR��YLD�/��$ULRVWR����,WDO\

(�PDLO��D�GHPDGGDOHQD#WLVFDOL�LW

329=(7(.

$YWRUML� SULßXMRßHJD� ßODQND� SRURßDMR� R� GYHK� QHQDYDGQR� YHOLNLK� DWODQWVNLK� PDNRMLK� ,VXUXV� R[\ULQFKXV�� XMHWLK
QHGDOHß�RG�6LFLOLMH�Y�YRGDK�]DKRGQHJD�-RQVNHJD�PRUMD��3UYL�SULPHUHN��VDPLFD�DWODQWVNHJD�PDNRMD��MH�ELO�XMHW�����MX�
OLMD������EOL]X�6FDOHWWH�=DQFOHH��1D�RVQRYL� IRWRJUDILMH� LQ� L]PHUMHQLK�GROÊLQ�SUVQH�SODYXWL� LQ�SUYH�KUEWQH�SODYXWL� MH
ELOD�RFHQMHQD�VDPLßLQD�FHORWQD�GROÊLQD��LQ�VLFHU�����FP��'UXJL�SULPHUHN������FP�GROJD�VDPLFD��MH�ELO�XMHW�����MXQLMD
�����PHG�3RUWRSDORP�GL�&DSR�3DVVHUR�LQ�0DU]DPHPLMHP�LQ�SUHSHOMDQ�QD�ULEMR�WUÊQLFR�Y�0LODQX��3ULPHUND�VWD�QDM�
YHßMD�� NDU� VR� MLK� NGDM� XMHOL� Y� VLFLOVNLK� YRGDK� LQ�PHG� QDMYHßMLPL�� NDU� MLK� MH� ELOR� NGDM� ]DEHOHÊHQLK� Y� FHORWQHP� 6UH�
GR]HPVNHP�PRUMX�

.OMXÞQH�EHVHGH��DWODQWVNL�PDNR��,VXUXV�R[\ULQFKXV��YHOLNRVW��6UHGR]HPVNR�PRUMH
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5()(5(1&(6

%UXVLQD��6����������0RUVNL�SVL�6UHGR]HPQRJD�L�&UOMHQRJD
PRUD�� *ODVQLN� KUYDWVNRJD� QDUDYRVORYQRJD� GUXÊWYD�
=DJUHE��S����������
&DSDSm��&����������/LVWH�FRPPHQWpH�GHV�VpODFLHQV�GH�OD
UpJLRQ� GH� 7RXORQ� �GH� OD� &LRWDW� j� 6DLQW�7URSH]��� %XOO�
0XV��+LVW��1DWO��0DUVHLOOH����������
&HORQD��$�� �������� 'XH� FDWWXUH� GL� VTXDOR� ELDQFR��&DU�
FKDURGRQ�FDUFKDULDV��/LQQDHR��������DYYHQXWH�QHOOH�DF�
TXH�GL�0DU]DPHPL��6LFLOLD��QHJOL�DQQL������H�������$Q�
QDOHV�6HU��KLVW��QDW������������������
&HORQD��$���1��'RQDWR�	�$��'H�0DGGDOHQD� �������� ,Q
UHODWLRQ�WR�WKH�FDSWXUHV�RI�D�JUHDW�ZKLWH�VKDUN�&DUFKDUR�
GRQ� FDUFKDULDV� �/LQQDHXV�� ������ DQG� D� VKRUWILQ� PDNR�
,VXUXV� R[\ULQFKXV� 5DILQHVTXH�� ����� LQ� WKH� 0HVVLQD
6WUDLW��$QQDOHV�6HU��KLVW��QDW����������������
&RPSDJQR��/��-��9�� ��������)$2�VSHFLH�FDWDORJXH��9RO�
��� 6KDUNV� RI� WKH� :RUOG�� $Q� DQQRWDWHG� DQG� LOOXVWUDWHG
FDWDORJXH� RI� WKH� VKDUN� VSHFLHV� NQRZQ� WR� GDWH�� 3DUW� ��
)$2�)LVKHULHV�6\QRSVLV�������������
'H�0DGGDOHQD�� $�� �������� /R� VTXDOR� ELDQFR� QHL� PDUL
G
,WDOLD��,UHFR��)RUPHOOR������SS�
'H� 0DGGDOHQD�� $��� 0�� =XIID�� /�� /LSHM� 	� $�� &HORQD
��������$Q�DQDO\VLV�RI�WKH�SKRWRJUDSKLF�HYLGHQFHV�RI�WKH
ODUJHVW�JUHDW�ZKLWH�VKDUNV��&DUFKDURGRQ�FDUFKDULDV� �/LQ�
QDHXV�� ������� FDSWXUHG� LQ� WKH� 0HGLWHUUDQHDQ� 6HD� ZLWK
FRQVLGHUDWLRQV�DERXW� WKH�PD[LPXP� VL]H� RI� WKH� VSHFLHV�
$QQDOHV�6HU��KLVW��QDW������������������
'H�0DGGDOHQD�� $��� $�� 3UHWL� 	� 5�� 6PLWK� ��������0DNR
VKDUNV��.ULHJHU�3XEOLVKLQJ���,Q�SUHVV�
'RULD�� *�� 	� 5�� *HVWUR� �������� &URFLHUD� GHO� �9LRODQWH�
FRPDQGDWR�GDO�FDSLWDQR�DUPDWRUH�(QULFR�'
$OEHUWLV�GX�
UDQWH� O
DQQR�������$QQ��0XV�� &LY�� 6WRU��1DW��*LDFRPR
'RULD��������������

'XII\��&��	�0��3�� )UDQFLV� �������� (YLGHQFH�RI� VXPPHU
SDUWXULWLRQ� LQ� VKRUWILQ� PDNR� �,VXUXV� R[\ULQFKXV�� VKDUNV
IURP�1HZ� =HDODQG�ZDWHUV�� 1�� =�� -��0DU�� )UHVKZ�� 5HV��
������������
*DUULFN��-��$��)����������5HYLVLRQ�RI�VKDUNV�RI�JHQXV�,VX�
UXV�ZLWK�GHVFULSWLRQ�RI�D�QHZ�VSHFLHV� �*DOHRLGHD��/DP�
QLGDH���3URF��8��6��1DWO��0XV����������������
.RKOHU��1��(���-��*��&DVH\�	�3��$��7XUQHU���������/HQJWK�
OHQJWK�DQG�OHQJWK�ZHLJKW�UHODWLRQVKLSV�IRU����VKDUN�VSH�
FLHV�IURP�WKH�:HVWHUQ�1RUWK�$WODQWLF��12$$�7HFKQLFDO
0HPRUDQGXP��10)6�1(�����������
/DZOH\��5����������6WXGL�FRPSDUDWLYL�VXL�SHVFL�IRVVLOL�FRL
YLYHQWL�GHL�JHQHUL�&DUFKDURGRQ��2[\UKLQD�H�*DOHRFHUGR�
1LVWUL��3LVD�
0ROOHW��+��)���*��0��&DLOOLHW��$��3��.OLPOH\��'��$��(EHUW�
$�� '�� 7HVWL� 	� /�� -�� 9�� &RPSDJQR� �������� $� UHYLHZ� RI
OHQJWK� YDOLGDWLRQ� PHWKRGV� DQG� SURWRFROV� WR� PHDVXUH
ODUJH� ZKLWH� VKDUNV�� ,Q�� .OLPOH\�� $�� 3�� 	� '�� *�� $LQOH\
�HGV����*UHDW�ZKLWH� VKDUNV�� 7KH� ELRORJ\� RI�&DUFKDURGRQ
FDUFKDULDV��$FDGHPLF�3UHVV��6DQ�'LHJR��S���������
0RUHQR�� -�� $�� �������� /DPQLGDH� \� $ORSLLGDH� �&KRQ�
GULFKW\HV� (XVHODFKLL�� GHO� $WOiQWLFR� 1RURULHQWDO� \
0HGLWHUUiQHR� 2FFLGHQWDO�� 6LVWHPDWLFD�� ELRORJtD� \� DV�
SHFWRV� SHVTXHURV�� 7HVLV� GRFWRUDO�� 8QLYHUVLGDG� &RP�
SOXWHQVH�GH�0DGULG�
5DILQHVTXH��&��6����������&DUDWWHUL�GL�DOFXQL�QXRYL�JHQHUL
H�QXRYH�VSHFH�GL�DQLPDOL�H�SLDQWH�GHOOD�6LFLOLD��3DOHUPR�
����SS�
6SDOODQ]DQL��/����������9LDJJLR�DOOH�GXH�6LFLOLH��9RO�� ,9�
3DYLD�
6WRUDL�� 7��� 0�� =XIID� 	� 5�� *LRLD� �������� (YLGHQ]H� GL
SUHGD]LRQH�VX�RGRQWRFHWL�GD�SDUWH�GL� ,VXUXV�R[\ULQFKXV
�5DILQHVTXH��������QHO�7LUUHQR�0HULGLRQDOH�H�0DU�,RQLR
�0HGLWHUUDQHR���$WWL� 6RF�� WRVFDQD� 6FL��1DW�� %�� ����� ���
���
7RUWRQHVH��(����������)DXQD�G
,WDOLD�YRO�� ,,��/HSWRFDUGLD�
&LFORVWRPDWD��6HODFKLL��&DOGHULQL��%RORJQD������SS�


