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0DUFHOR�.29$Þ,Ü
1DWXUDO�+LVWRU\�0XVHXP�5LMHND��/RUHQ]RY�SUROD]����+5�������5LMHND

(�PDLO��0DUFHOR�.RYDFLF#SXEOLF�VUFH�KU

6LPRQD�%866277,�	�3DROR�*8,'(77,
/DERUDWRU\�RI�=RRORJ\�DQG�0DULQH�%LRORJ\��'L67H%$��8QLYHUVLW\�RI�/HFFH��9LD�3URYLQFLDOH�0RQWHURQL��,�������/HFFH��,WDO\

$%675$&7

7ZR�VSHFLPHQV�RI� WKH�]HEUD�JRE\��=HEUXV�]HEUXV� �5LVVR���������ZHUH�FROOHFWHG� LQ� WKH� ,RQLDQ�6HD��7KH�SUHVHQW
ILQGLQJ�LV�WKH�ILUVW�UHFRUG�IRU�WKH�,RQLDQ�6HD�DQG�D�SURRI�RI�D�FRQWLQXRXV�GLVWULEXWLRQ�RI�WKLV�VSHFLHV�EHWZHHQ�WKH�ZHVW�
HUQ�DQG�HDVWHUQ�0HGLWHUUDQHDQ�DQG�WKH�$GULDWLF�6HDV�

.H\�ZRUGV��=HEUXV�]HEUXV��ILUVW�UHFRUG��PRUSKRORJ\��HFRORJ\��,RQLDQ�6HD

35,0$�6(*1$/$=,21(�',�*+,2==(772�=(%5$�=(%586�=(%586
�3,6&(6��*2%,,'$(��1(/�0$5�,21,2

6,17(6,

'XH� HVHPSODUL� GL� JKLR]]HWWR� ]HEUD� =HEUXV� ]HEUXV� �5LVVR�� ������ VRQR� VWDWL� UDFFROWL� QHO� PDU� ,RQLR�� 7DOH� ULWUR�
YDPHQWR�UDSSUHVHQWD�OD�SULPD�VHJQDOD]LRQH�SHU�LO�PDU�,RQLR�H�FRQIHUPD�OD�GLVWULEX]LRQH�FRQWLQXD�GL�WDOH�VSHFLH�GDO
0HGLWHUUDQHR�RFFLGHQWDOH�D�TXHOOR�RULHQWDOH�H�DO�PDUH�$GULDWLFR�

3DUROH�FKLDYH��=HEUXV�]HEUXV��SULPD�VHJQDOD]LRQH��PRUIRORJLD��HFRORJLD��PDU�,RQLR
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'XULQJ�WKH�ODVW�GHFDGH��WKH�XVH�RI�6&8%$�WHFKQLTXHV
KDV�LPSURYHG�NQRZOHGJH�RI�JHRJUDSKLFDO� UDQJH�DQG�GL�
YHUVLW\�RI�VPDOO�JRELHV�LQ�WKH�0HGLWHUUDQHDQ�6HD��0RVW�RI
WKHVH�UHFRUGV��KRZHYHU��DUH�IURP�WKH�ZHVWHUQ�0HGLWHUUD�
QHDQ� �$KQHOW� HW� DO��� ������ 6WHIDQQL� 	�0D]]ROGL�� �����
+HUOHU�	�3DW]QHU�������DQG�UHI��WKHUHLQ��DQG�WKH�$GULDWLF
6HDV� �.RYDáLß�� ������ ������ +HUOHU� 	� .RYDáLß�� �����
+HUOHU�	�3DW]QHU�������DQG�UHI��WKHUHLQ���7KH�GLYHUVLW\�RI
VPDOO�JRELLG�IDXQD�RI�WKH�RWKHU�VHFWRUV�RI�WKH�0HGLWHUUD�
QHDQ� LV� UHODWLYHO\�XQNQRZQ��7KH�DLP�RI� WKLV�SDSHU� LV� WR
SUHVHQW�WKH�ILUVW�UHFRUG�RI�WKH�]HEUD�JRE\��=HEUXV�]HEUXV
�5LVVR���������LQ�WKH�,RQLDQ�6HD�

0$7(5,$/�$1'�0(7+2'6

2QH�MXYHQLOH�RI�XQLGHQWLILHG�VH[�����������PP��3&�
==���7RUUH�,QVHUUDJOLR��6(�,WDO\��6:�$SXOLD�� ,RQLDQ�6HD��
�� 1RYHPEHU� ������ RQH� MXYHQLOH� RI� XQLGHQWLILHG� VH[�
�����PP�6/�ZLWK�GDPDJHG�&��3&�==���7RUUH�,QVHUUDJOLR
�6(� ,WDO\�� 6:� $SXOLD�� ,RQLDQ� 6HD��� ��� 'HFHPEHU� ����
�)LJV�� ��� ���� 7KH� WZR� VSHFLPHQV�ZHUH� IRXQG� LQ� EHQWKLF
VDPSOHV� WDNHQ� ZLWK� D� VXFWLRQ� VDPSOHU�� 7KH� VSHFLPHQV
DUH�GHSRVLWHG�DW�WKH�0XVHXP�RI�0DULQH�%LRORJ\�LQ�3RUWR
&HVDUHR�� ,GHQWLILFDWLRQ� ZDV� FDUULHG� RXW� DFFRUGLQJ� WR
0LOOHU��������

0HULVWLF�PHWKRGV�DV�LQ�0LOOHU���������0HULVWLF�DEEUH�
YLDWLRQV��$��DQDO�ILQ��&��FDXGDO�ILQ��'���'���ILUVW�DQG�VHF�
RQG�GRUVDO� ILQ��3��SHFWRUDO� ILQ��9��SHOYLF�GLVF��//��VFDOHV
LQ� ODWHUDO� VHULHV�� 75�� VFDOHV� LQ� WUDQVYHUVH� VHULHV�� 7HUPL�
QRORJ\� RI� ODWHUDO�OLQH� V\VWHP� IROORZV� 6DQ]R� ������� DQG
0LOOHU��������

)LJ�� ��� 0DS� RI� WKH� SDVW� UHFRUGV� DQG� WKH� UHFRUGV� UH�
SRUWHG�LQ�WKLV�SDSHU�RI�=HEUXV�]HEUXV�LQ�WKH�0HGLWHUUD�
QHDQ�6HD���v��SDVW�UHFRUGV������SUHVHQW�UHFRUG�
6O�����=HPOMHYLG�]�R]QDàHQLPL�ORNDOLWHWDPL�Y�6UHGR]HP�
VNHP�PRUMX�� NMHU� MH� ELO� ]HEUDVWL� JODYDà� =HEUXV� ]HEUXV
RGNULW� Y� SUHWHNORVWL� LQ� NRW� MH� QMHJRYR� SRMDYOMDQMH
RSLVDQR�Y�WHP�àODQNX���v��SUHWHNOL�]DSLVL�����]DSLV�Y�WHP
àODQNX�

5(68/76

0RUSKRORJ\

7KH� VSHFLPHQV� DUH� FKDUDFWHUL]HG� E\�� DQWHULRU� QRVWULO
VKRUW��WXEXODU��ZLWK�WHQWDFOH�IURP�LQQHU�SDUW�RI�ULP��%UDQ�
FKLRVWHJDO�PHPEUDQH�DWWDFKHG� WR�HQWLUH� VLGH�RI� LVWKPXV�
)LQV��'��9,��'�� ,�����$� ,����&����EUDQFKHG� UD\V����� DU�
WLFXODWHG�UD\V��3������� �ERWK�VLGHV�����DQG�����������DQG
���� ���� 9� ,���,���� 'DPDJHG� ILQV� GLG� QRW� LQIOXHQFH� WKH
FRXQWLQJ��H[FHSW�&�EUDQFKHG�UD\V�LQ�VSHFLPHQ�3&�==���3
XSSHUPRVW� UD\V� IUHH� IURP�PHPEUDQH��9� FRPSOHWH��ZLWK
DQWHULRU�WUDQVYHUVH�PHPEUDQH��%RG\�ZLWK�FWHQRLG�VFDOHV�
//����DQG�����75�����+HDG��SUHGRUVDO�DUHD�DQG�EUHDVW�QD�
NHG��&RORXU�SUHVHUYHG��ERG\� IDZQ���� YHUWLFDO�GDUN�EDUV�
+HDG�ZLWK�WKUHH�WUDQVYHUVH�EDUV�VSUHDGLQJ�IURP�HDFK�H\H
RYHU� FKHHN� DQG� VQRXW�� 3UHGRUVDO� DUHD� DQG� RSHUFXOXP
SLJPHQWHG��8QGHUVLGH�RI�KHDG�DQG�EUHDVW�SLJPHQWHG��'�
ZLWK�WZR�ORQJLWXGLQDO�EDQGV��'��ZLWK�WKUHH�WR�IRXU�ORQJL�
WXGLQDO�EDQGV��&�ZLWK�YHUWLFDO�GDUN�VWULSV��WKH�PRVW�LQWHQ�
VLYH� VWULS� DORQJ� RULJLQ�� WKH� RWKHUV� SRRUO\� YLVLEOH�� 3�ZLWK
YHUWLFDO�GDUN�VWULS�DORQJ�RULJLQ��WKH�UHVW�RI�ILQ�FRORXUOHVV��$
DQG�9� FRORXUOHVV�� H[FHSW�GRWV� DORQJ�$�EDVH��+HDG�ZLWK
DQWHULRU� DQG� SRVWHULRU� RFXORVFDSXODU�� DQG� SUHRSHUFXODU
FDQDOV��ZLWK�SRUHV�1��������&��.�����!��!���!���DQG����/��0�UH�
VSHFWLYHO\��5RZV�DQG�QXPEHU�RI� VHQVRU\�SDSLOODH�DV� IRO�
ORZV��SUHRUELWDO��U��������V���������V���������V���������F�������F�

�����F���������F�������VXERUELWDO��������������������������������
�����V���������L���������V�������L�����������������E��������G������
SUHRSHUFXOR�PDQGLEXODU��H� ��������� L� ��������� I� �����RFX�
ORVFDSXODU��[�������[�������WU������]������T������\������DV�������DV�

�����OD�������OD�������RSHUFXODU��RW�������RV������RL��������DQWH�
ULRU�GRUVDO��Q��������J������R������P������K������2FXORVFDSXODU
URZV�[���[���\��DV���DV���DV� ��� OD� ��� OD� ��DQG�DQWHULRU�GRUVDO
URZV� J�� R��P�� K� �VSHFLPHQ� 3&�==��� DQG� RFXORVFDSXODU
URZV�WU��OD���DQG�VXERUELWDO�URZ�G��VSHFLPHQ�3&�==���ZHUH
QRW�YLVLEOH�SUREDEO\�GXH�WR�VNLQ�GDPDJH��6HYHQ�WUDQVYHUVH
VXERUELWDO�URZV�RI�VHQVRU\�SDSLOODH�� ODVW�URZ�UHSUHVHQWHG
E\� D� VLQJOH�SDSLOOD�QHDU�SRUH� .�� IRXU�EHIRUH�� WZR� EHORZ
ORQJLWXGLQDO� URZ� E�� 5RZ� E� DQWHULRUO\� EHJLQQLQJ� EHIRUH
UHDU�ERUGHU�RI�WKH�H\H��6XERUELWDO�URZ�G�FRQWLQXRXV�

)LJ�����=HEUXV�]HEUXV��MXYHQLOH�RI�XQLGHQWLILHG�VH[������
PP� 6/� FROOHFWHG� DW� 7RUUH� ,QVHUUDJOLR�� 6(� ,WDO\� �,RQLDQ
6HD������'HFHPEHU�������6FDOH� ���PP�
6O�����=HEUXV�]HEUXV��PODGRVWQL�RVHEHN�QHXJRWRYOMHQHJD
VSROD�� �����PP� 6/�� XMHW� ���� GHFHPEUD� ����� Y� EOLËLQL
NUDMD�7RUUH�,QVHUUDJOLR��-9�,WDOLMD��-RQVNR�PRUMH���0HULOR
 ���PP�
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(FRORJLFDO�GLVWULEXWLRQ

7KH� WZR� VSHFLPHQV� RI� =�� ]HEUXV� ZHUH� FROOHFWHG� LQ
VKDOORZ� �����P�GHSWK�� VXE�YHUWLFDO� URFN\� VXEVWUDWHV� H[�
SRVHG�WR�ZDYH�DFWLRQ�DQG�FKDUDFWHULVHG�E\�WKH�SUHVHQFH
RI� ERXOGHUV� RI� YDULRXV� VL]H� ZLWK� IORXULVKLQJ� EHQWKLF
FRYHU��,Q�SDUWLFXODU��WKH�VSHFLPHQ�3&�==��ZDV�FROOHFWHG
LQ� D� URFN\� UHHI� GRPLQDWHG� E\� ILODPHQWRXV� EURZQ� DOJDH
�H�J��(FWRFDUSXV�DQG�6SKDFHODULD�VS���� ILODPHQWRXV�JUHHQ
DOJDH� �H�J�� %U\RSVLV�� &ODGRSKRUD� DQG� &KDHWRPRUSKD
VSS���� HQFUXVWLQJ� FDOFLILHG� UHG� DOJDH� �H�J�� /LWKRSK\OOXP
IURQGRVXP�� /�� LQFUXVWDQV�� DQG� WKH� VSRQJH� &UDPEH
FUDPEH�� 7KH� VSHFLPHQ� 3&�==��� LQVWHDG�� ZDV� FROOHFWHG
LQ�URFN\�UHHI�DIIHFWHG�E\�GLVFKDUJHV�RI�DQ�RXWIDOO��5HG�DO�
JDH�RI� WKH�JHQHUD�3WHURFODGLHOOD� DQG�*HOLGLXP�� DQG� WKH
EURZQ� DOJDH� &ROSRPHQLD� VLQXRVD�� LQ� WKLV� FDVH�� DF�
FRXQWHG� IRU� D� VLJQLILFDQW� IUDFWLRQ� RI� WKH� EHQWKLF� FRYHU
�VHH�7HUOL]]L�HW�DO��������IRU�GHWDLOV��

',6&866,21

7KH� SUHVHQW� UHFRUG� RI� =�� ]HEUXV� IRU� WKH� ,RQLDQ� 6HD
VXJJHVWV�WKDW�WKH�GLVWULEXWLRQ�RI�WKLV�VSHFLHV�LV�IDLUO\�FRQ�
WLQXRXV� DORQJ� WKH� 0HGLWHUUDQHDQ� FRDVWV�� 3UHYLRXV� UHF�
RUGV�FDPH�IURP�WKH�QRUWK�ZHVWHUQ�SDUW�RI� WKH�EDVLQ�� WKH
$GULDWLF� DQG� WKH�$HJHDQ�6HDV�� DQG� WKH� /HYDQWLQH� EDVLQ
�)LJ�� ��� �0LOOHU�� ������ $KQHOW�� ������ $KQHOW� 	� 3DW]QHU�
������.RYDáLß��������

7KH�VSHFLPHQV�FROOHFWHG�LQ�WKH�,RQLDQ�6HD�JHQHUDOO\
FRUUHVSRQG� LQ� ERG\� PRUSKRORJ\�� KHDG� DQG� ILQV�� VTXD�

PDWLRQ��FRORXUDWLRQ��DQG�LQ�ODWHUDO� OLQH�V\VWHP�WR�SRSX�
ODWLRQV� RI�=�� ]HEUXV� IURP� WKH� RWKHU� SDUWV� RI� 0HGLWHUUD�
QHDQ� EDVLQ�� 7KH� SUHVHQW� VSHFLPHQV� GLIIHU� IURP� VSHFLHV
GHVFULSWLRQ��0LOOHU��������������LQ�WKH�ORZHU�QXPEHU�RI
VHQVRU\�SDSLOODH�LQ�URZV��+RZHYHU�� WKH�FROOHFWHG�VSHFL�
PHQV�ZHUH�MXYHQLOHV��7KH�LQFUHDVH�LQ�WKH�QXPEHU�RI�VHQ�
VRU\� SDSLOODH� LQ� URZV� GXULQJ� MXYHQLOH� JURZWK� LV� NQRZQ
IRU�VRPH�JRELLG�VSHFLHV��.RYDáLß��������

$V�UHJDUGV�WKH�KDELWDW�RFFXSDWLRQ��LW�KDV�WR�EH�QRWHG
WKDW�=��]HEUXV� LV� UHSRUWHG� WR� OLYH� LQ�D� ODUJH� VSHFWUXP�RI
KDELWDWV� IURP� DERXW� �� WR� ��� P� GHSWK�� OLNH� VHDJUDVVHV
DQG�RU� LQ� HVWXDULQH� KDELWDWV� �7RUWRQHVH�� ������� YDULRXV
URFN\� KDELWDWV� �H�J�� ERXOGHUV�� KROHV�� FDYLWLHV�� VPDOO
FDYHV�� EHGURFN�� VDQGV� ZLWK� LQGLYLGXDO� VWRQHV�� LQ� VRPH
FDVHV�LQ�DVVRFLDWLRQ�ZLWK�VHD�XUFKLQV��$KQHOW�	�3DW]QHU�
������.RYDáLß��������3DW]QHU������D��E���DQG� LQWHUWLGDO
SRROV� �$KQHOW�� ������ 1LHWR� 	� $OEHUWR�� ������ 0LOOHU�
������� 7KH� HYLGHQFHV� UHSRUWHG� KHUH� DQG� WKH� OLWHUDWXUH
GDWD� VXJJHVW� WKDW� =�� ]HEUXV� LV� DEOH� WR� WKULYH� LQ� PDQ\
KDELWDW� W\SHV� DW� VKDOORZ� GHSWK� �DSSUR[LPDWHO\� GRZQ� WR
��� P��� 7KHVH� UHODWLYHO\� VFDUFH� KDELWDW� SUHIHUHQFHV� DQG
WKH� LQFUHDVLQJ� QXPEHU� RI� UHFRUGV� \HDU� E\� \HDU� OHDG� WR
FRQFOXGH�WKDW�=��]HEUXV�LV�OLNHO\�WR�EH�IDU�PRUH�FRPPRQ
LQ�WKH�0HGLWHUUDQHDQ�6HD�WKDQ�FXUUHQWO\�WKRXJKW�

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

0DQ\�WKDQNV�DUH�GXH�WR�$��/��'HORV�IRU�KDYLQJ�NLQGO\
SURYLGHG�XV�ZLWK�WKH�=HEUXV�]HEUXV�VSHFLPHQV�

359,�32'$7(.�2�=(%5$67(0�*/$9$à8�=(%586�=(%586��3,6&(6��*2%,,'$(�
,=�-216.(*$�025-$

0DUFHOR�.29$Þ,Ü
3ULURGRVORYQL�PX]HM�5LMHND��/RUHQ]RY�SUROD]����+5�������5LMHND��&52$7,$�

(�PDLO��0DUFHOR�.RYDFLF#SXEOLF�VUFH�KU

6LPRQD�%866277,�	�3DROR�*8,'(77,
/DERUDWRU\�RI�=RRORJ\�DQG�0DULQH�%LRORJ\��'L67H%$��8QLYHUVLW\�RI�/HFFH��9LD�3URYLQFLDOH�0RQWHURQL��,�������/HFFH��,WDO\

329=(7(.

$YWRUML� SRURßDMR� R� SUYHP� RGNULWMX� ]HEUDVWHJD� JODYDßD�=HEUXV� ]HEUXV� Y� -RQVNHP�PRUMX�� 9� YRGDK� MXJR]DKRGQH
$SXOLMH� �-RQVNR� PRUMH�� VWD� ELOD� QD� SOLWYL� NDPQLWL� SRGODJL�� SUHNULWL� ]� PDNURDOJDPL�� XMHWD� GYD� SULPHUND� ]HEUDVWHJD
JODYDßD��*OHGH�QD�SRGDWNH��REMDYOMHQH�Y�WHP�ßODQNX��LQ�SRGDWNH�L]�OLWHUDWXUH�MH�PRJRßH�VNOHSDWL��GD�WD�YUVWD�ODKNR�XV�
SHYD�Y�SOLWYL�YRGL�PQRJLK�KDELWDWQLK�WLSRY��GR�SULEOLÊQR����P���$YWRUML�QDYDMDMR�PHULVWLßQH�SRGDWNH�R�REHK�SULPHUNLK
]HEUDVWHJD�JODYDßD��6LFHU�SD�VH�RVHENL��XMHWL�Y�-RQVNHP�PRUMX��PRUIRORÈNR�LQ�EDUYQR�QD�VSORÈQR�XMHPDMR�V�SRSXODFL�
MDPL� WH�YUVWH� L]�GUXJLK�GHORY�6UHGR]HPVNHJD�PRUMD��QDMQRYHMÈH�RGNULWMH�SD� MH�GRND]�R�NRQWLQXLUDQL� UD]ÈLUMHQRVWL� WH
YUVWH�PHG�]DKRGQLP�LQ�Y]KRGQLP�6UHGR]HPVNLP�PRUMHP�LQ�-DGUDQRP�

.OMXÞQH�EHVHGH��=HEUXV�]HEUXV��SUYL�SRGDWHN��PRUIRORJLMD��HNRORJLMD��-RQVNR�PRUMH
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5()(5(1&(6

$KQHOW��+�� ��������&KURPRJRELXV� TXDGULYLWWDWXV�� &KUR�
PRJRELXV� ]HEUDWXV� XQG� =HEUXV� ]HEUXV� �3LVFHV�� *RELL�
GDH��� (UVWQDFKZHLVH� I�U� .RUVLND� �)UDQNUHLFK�� XQG� 6DUGL�
QLHQ��,WDOLHQ���$QQ��1DWKLVW��0XV��:LHQ����%��������
$KQHOW�� +��� 3�� -�� 0LOOHU� 	� 5�� $�� 3DW]QHU� �������� 6\V�
WHPDWLFV�DQG�GLVWULEXWLRQ�RI� WZR�UDUH�0HGLWHUUDQHDQ�JR�
ELHV��&RUF\URJRELXV�OLHFKWHQVWHLQL��.RORPEDWRYLß�������
DQG�2GRQGHEXHQLD�EDOHDULFD��3HOOHJULQ�DQG�)DJH�������
�7HOHRVWHL��*RELLGDH���&\ELXP��������������
$KQHOW�� +�� 	� 5�� $�� 3DW]QHU� �������� .U\SWREHQWLVFKH
0HHUJUXQGHOQ�YRQ�GHQ�%DOHDUHQ��:HVWOLFKHV�0LWWHOPHHU�
PLW� $QPHUNXQJHQ� ]XP� 8QWHUDUWVWDWXV� YRQ� &KURPRJR�
ELXV� ]HEUDWXV� OHYDQWLFXV� 0LOOHU�� ������ $QQ�� 1DWKLVW�
0XV��:LHQ����%����������
+HUOHU�� -�� 	�0�� .RYDÞLÜ� �������� /HEHWXV� JXLOHWWL� �7HOH�
RVWHL��*RELLGDH��LQ�WKH�QRUWKHUQ�$GULDWLF�6HD��)LUVW�UHFRUG
DQG� GHWDLOV� LQ� WKH� VSHFLHV¤� PRUSKRORJ\�� $QQDOHV�� 6HU�
KLVW��QDW������������������
+HUOHU��-��	�5��$��3DW]QHU���������1HZ�UHFRUGV�RI�'LGR�
JRELXV� VSOHFKWQDL� �*RELLGDH�� IURP� WKH� 7\UUKHQLDQ� DQG
1RUWKHUQ�$GULDWLF�6HD��&\ELXP��������������
.RYDÞLÜ�� 0�� �������� &U\SWREHQWKLF� JRELHV� DQG� FOLQJ�
ILVKHV� LQ� WKH�.YDUQHU� DUHD��$GULDWLF� 6HD��1DW��&URDW��� ��
��������
.RYDÞLÜ��0�� �������� 7KH�.YDUQHU�SRSXODWLRQ�RI�*RELXV
FRXFKL� �7HOHRVWHL��*RELLGDH���D� ILVK�QHZ� WR� WKH�$GULDWLF
IDXQD��1DW��&URDW������������
.RYDÞLÜ��0�� �������� $� QRUWKHUQ� $GULDWLF� SRSXODWLRQ� RI
%XHQLD�DIILQLV��*RELLGDH���&\ELXP��������������
.RYDÞLÜ�� 0�� �������� 8QXVXDO� PRUSKRORJLFDO� DQG� HFR�
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