
6H\\HG�0RKDPPDG�0RVDYL��+RVVDLQ�6DWWDU��0RUWH]D�6D]MLQL

7UDQV�GHQRPLQDWLRQDO�1DUUDWLRQ�LQ�WKH�,PDPL�+DGLWK�7UDGLWLRQ���

7UDQV�GHQRPLQDWLRQDO�1DUUDWLRQ�LQ�WKH�,PDPL�
+DGLWK�7UDGLWLRQ��$�5H�H[DPLQDWLRQ�RI�WKH�5ROH�
RI��0RۊDPPDG�LEQ�$ۊPDG�$VDGƯ�4D]ZƯQƯ��LQ�WKH�

1DUUDWLYH�6\VWHP�RI�6KD\NK܇�DGǌT

6H\\HG�0RKDPPDG�0RVDYL
�

$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�,VODPLF�6WXGLHV��)DFXOW\�RI�/LWHUDWXUH�DQG�
+XPDQLWLHV��0DOD\HU�8QLYHUVLW\��0DOD\HU��,UDQ�

+RVDLQ�6DWWDU

$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�4XU¶DQLF�DQG�+DGLWK�6FLHQFHV��)DFXOW\�RI�
/LWHUDWXUH�DQG�)RUHLJQ�/DQJXDJHV��.DVKDQ�8QLYHUVLW\��.DVKDQ��,UDQ�

0RUWH]D�6D]MLQL

$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�4XU¶DQLF�DQG�+DGLWK�6WXGLHV��)DFXOW\�RI�
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$EVWUDFW

6KD\NK܇�DGǌT��D�SUHHPLQHQW�,PDPL�KDGLWK�VFKRODU�RI�WKH��WK�FHQWXU\�$+��

EHJDQ� D� QHZ� SKDVH� RI� KLV� DFDGHPLF� OLIH� E\� WUDYHOLQJ� WR� 5D\\�� 2Q� WKH�

� &RUUHVSRQGLQJ�$XWKRU��VH\\HGPRVDYL����#JPDLO�FRP
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RWKHU� KDQG�� 5D\\� KDG� EHFRPH� D� SURPLQHQW� KDGLWK� FHQWHU� GXH� WR� WKH�

SUHVHQFH�RI�,PDPL�DQG�6XQQL�VFKRODUV�IURP�DFURVV�WKH�,VODPLF�ZRUOG��7KH�

FLW\
V� UHOLJLRXV� GLYHUVLW\�� UHODWLYH� SROLWLFDO� IUHHGRP�� DQG� IDYRUDEOH�

HFRQRPLF�FRQGLWLRQV�ZHUH�DOVR�FRQGXFLYH�WR�LWV�JURZWK��$Q�H[DPLQDWLRQ�

RI�6KD\NK܇�DGǌT
V�ZRUNV�UHYHDOV�WKDW�VFKRODUV�IURP�WKH�KDGLWK�VFKRRO�RI�

4D]ZLQ� ZHUH� DOVR� DFWLYH� LQ� 5D\\�� 7KHUHIRUH�� WKH� SUHVHQFH� RI� 6KD\NK�

DGǌT܇ LQ�5D\\�DQG�KLV�PHHWLQJ�ZLWK�4D]ZƯQƯ VFKRODUV�LQ�WKLV�UHJLRQ�DGGV�

WR� WKH� VLJQLILFDQFH� RI� WKLV� VWXG\�� �0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ�

$VDG� $VDGƯ�� LV� D� 6XQQL� KDGLWK� VFKRODU� IURP�4D]ZLQ� ZKRVH� QDPH� DQG�

PHPRU\�DUH�RQO\�IRXQG�LQ܇�DGǌT
V�KDGLWK�ZULWLQJV��7KH�DSSHDUDQFH�RI�WKH�

QDUUDWLRQV�IURP�$EXOۉ�DVDQ�$VDGƯ�4D]ZƯQƯ VXJJHVWV� WKDW�KH�ZDV�D�6KL
L�

KDGLWK� VFKRODU�� +RZHYHU�� ZLWK� WKH� ODFN� RI� GDWD� DERXW� KLP� LQ� 6KL
L�

ELRJUDSKLFDO� VRXUFHV� RQ� WKH� RQH� KDQG�� DQG� WKH� H[LVWHQFH� RI� UDUH�

LQIRUPDWLRQ� DERXW� KLP� LQ� 6XQQL� QDUUDWLYH� VRXUFHV� RQ� WKH� RWKHU�� KLV�

DFWLYLWLHV� DQG� EDFNJURXQG� FDQ� EH� LGHQWLILHG�� 7KLV� DUWLFOH�� XVLQJ� D�

GHVFULSWLYH�H[SORUDWRU\� PHWKRG�� LGHQWLILHV� WKH� 6XQQL� GHQRPLQDWLRQ� RI�

$EXO� �DVDQۉ $VDGƯ�� VWXGLHV� WKLV� DFWLYH� 4D]ZƯQƯ VFKRODU� LQ� 5D\\�� DQG�

FULWLFDOO\�H[DPLQHV�WKH�FRQVHTXHQFHV�DQG�UHDVRQV�IRU�KLV�SUHVHQFH�LQ�WKH�

FLW\��7KH�WUDQVPLVVLRQ�RI�6XQQL�QDUUDWLRQV�IURP�4D]ZLQ�WR�5D\\�DQG�WKH�

LQIOXHQFH� RI� WKLV�4D]ZƯQƯ� VFKRODU� RQ� WKH� VFKRODUO\� IRXQGDWLRQ� RI܇�DGǌT

DUH� DPRQJ� WKH� PRVW� LPSRUWDQW� FRQVHTXHQFHV� RI� $EXO� �DVDQۉ $VDGƯ
V�

SUHVHQFH�LQ�5D\\�

.H\ZRUGV��4D]ZLQ��0XতDPPDG�LEQ�$তPDG�$VDGƯ�4D]ZƯQƯ��6KD\NK�

ৡDGǌT��5D\\��+DGLWK�6FKRRO�
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,QWURGXFWLRQ

7KH� �WK� FHQWXU\� $+�ZDV� WKH� JROGHQ� DJH� IRU� WKH� FRPSLODWLRQ� RI� WKH�

,PDPL�KDGLWK�OHJDF\�DQG�WKH�IRUPDWLRQ�RI�LPSRUWDQW�DFDGHPLF�VFKRROV�

LQ�WKH�,VODPLF�ZRUOG��'XULQJ�WKLV�SHULRG��WKH�FLW\�RI�5D\\��DV�D�PDMRU�

KXE� IRU� VFKRODUO\� LQWHUDFWLRQ� EHWZHHQ� ,VODPLF� GHQRPLQDWLRQV�� KRVWHG�

JUHDW�KDGLWK�VFKRODUV��LQFOXGLQJ�6KD\NK܇�DGǌT �G������$+���.QRZLQJ�

WKH�PDVWHUV�DQG�QDUUDWLYH�VRXUFHV�RI�WKLV�UHQRZQHG�KDGLWK�VFKRODU�KDV�

DOZD\V� EHHQ� D� IXQGDPHQWDO� WRSLF� LQ� KDGLWK� UHVHDUFK�� 6RPH� RI� WKHVH�

PDVWHUV�ZHUH�,PDPL�QDUUDWRUV�UHVLGLQJ�LQ�4RP�DQG�5D\\��ZKLOH�RWKHUV�

ZHUH� 6XQQL� VFKRODUV� IURP� YDULRXV� FLWLHV�� LQFOXGLQJ� 4D]ZLQ�� 7KLV�

DUWLFOH�VHHNV�WR�H[DPLQH�WKH�UROH�DQG�SRVLWLRQ�RI�RQH�RI�ৡDGǌT
V�OHVVHU�

NQRZQ� PDVWHUV²0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ� $VDG� $VDGƯ�

4D]ZƯQƯ²LQ�KLV�QDUUDWLYH�V\VWHP��7KH�LPSRUWDQFH�RI�WKLV�UHVHDUFK�OLHV�LQ�

LWV� DELOLW\� WR�� RQ� WKH� RQH�KDQG�� UH�H[DPLQH� WKH� OLQNV� EHWZHHQ� WKH� KDGLWK�

VFKRROV�RI�4D]ZLQ�DQG�5D\\�DQG��RQ� WKH�RWKHU�� WR� LOOXVWUDWH� D�PRGHO�RI�

LQWHU�GHQRPLQDWLRQDO�VFKRODUO\�LQWHUDFWLRQV�LQ�WKH��WK�FHQWXU\�$+�

���6WDWHPHQW�RI�WKH�3UREOHP

7KH�UHJLRQ�RI�5D\\�LQ�WKH��WK�FHQWXU\�$+��GXH�WR�WKH�VWURQJ�SUHVHQFH�

RI� VFKRODUV� IURP� GLIIHUHQW� GHQRPLQDWLRQV�� KDG� D� XQLTXH� DFDGHPLF�

HQYLURQPHQW� FRPSDUHG� WR� RWKHU� KDGLWK� VFKRROV� �0XVWXIƯ�� ������ ����

0XTDGGDVƯ��������������������DQG�SURYLGHG�D�VXLWDEOH�JURXQG�IRU�WKH�

SUHVHQFH�DQG�DFWLYLW\�RI�6KL
L� DQG�6XQQL� WKLQNHUV� �.UHPHU�����������

�����$PRQJ�WKH�QRWDEOH�PDVWHUV�ZKRP�6KD\NK DGǌT܇ PHW�LQ�5D\\�DQG�

IURP� ZKRP� KH� QDUUDWHG� D� VLJQLILFDQW�� DOEHLW� OLPLWHG�� QXPEHU� RI�

WUDGLWLRQV�LV��0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�LEQ�$VDG�$VDGƯ��
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+LV� QDPH
V� PHQWLRQ� LQ� WKH� FKDLQV� RI� QDUUDWLRQ� RI� ,EQ� %ƗEDZD\K

UDLVHV�WKH�SRVVLELOLW\�WKDW�KH�ZDV�RQH�RI�KLV�,PDPL�PDVWHUV��+RZHYHU��

PXOWLSOH� FOXHV� LQGLFDWH� WKDW� KH� ZDV� RQH� RI� 6KD\NK� 
DGǌT܇V� 6XQQL�

PDVWHUV��0RUH�LPSRUWDQWO\��GXH�WR�KLV�4D]ZƯQƯ RULJLQ�DQG�QDUUDWLRQ�RI�

KDGLWK� LQ�5D\\�� KH� FDQ� EH� FRQVLGHUHG� D� FRQQHFWLQJ� OLQN� EHWZHHQ� WKH�

WZR� KDGLWK� VFKRROV� RI� 4D]ZLQ� DQG� 5D\\�� 5HVHDUFK� RQ� KLP�� LQ� WKLV�

UHVSHFW��EHFRPHV�GRXEO\�LPSRUWDQW�

6WXG\LQJ�WKH�PDVWHUV�RI�6KD\NK܇�DGǌT��HVSHFLDOO\� WKRVH�ZKR�ZHUH�

6XQQL�� FDQ� UHYHDO� KLGGHQ� DVSHFWV� RI� UHOLJLRXV� DQG� VFKRODUO\�

LQWHUDFWLRQV�LQ�WKH��WK�FHQWXU\��7R�NQRZ�0XۊDPPDG�LEQ�$ۊPDG�$VDGƯ

PRUH� DFFXUDWHO\�� WZR� FDWHJRULHV� RI� VRXUFHV� DUH� DYDLODEOH�� ILUVW�� 6KL
L�

VRXUFHV�� OHG� E\� 6KD\NK� 
DGǌT܇V� RZQ� ZRUNV�� DQG� VHFRQG�� 6XQQL�

VRXUFHV��ZKLFK� FDQ� VXSSOHPHQW� KLV� ELRJUDSKLFDO� DQG� KDGLWK� DQDO\VLV��

6LQFH�6KD\NK܇�DGǌT LV� WKH� ILUVW� WR�PHQWLRQ� KLP� LQ�6KL
L� VRXUFHV�� WKH�

ILUVW�VWHS�LV�WR�H[DPLQH�,EQ�%ƗEDZD\K
V�UHSRUWV�LQ�KLV�ZRUNV�

7KH� PRVW� FRPSUHKHQVLYH� UHSRUW� IURP� $VDGƯ LQ� 6KD\NK� 
DGǌT܇V�

ZRUNV�LV�DV�IROORZV�

�+DGGDWKDQƗ�0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�LEQ�DO�$VDG�$VDGƯ LQ�

5D\\� LQ� 5DMDE� RI� WKH� \HDU� WKUHH� KXQGUHG� DQG IRUW\�VHYHQ��� �,EQ�

%ƗEDZD\K��Q�G�������

7KLV� UHSRUW� FRQWDLQV�NH\�HOHPHQWV� IRU� LGHQWLI\LQJ�KLV� ELRJUDSKLFDO�

DQG�KDGLWK�LGHQWLW\��FI��$VVHVVLQJ�WKH�7UXVWZRUWKLQHVV�RI�0XۊDPPDG�

LEQ�$ۊPDG�$VDGƯ��WKLV�DUWLFOH��
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*LYHQ� WKDW� 6KD\NK� DGǌT܇ QDUUDWHG� KDGLWK� IURP� KLP� KH� FDQ� EH�

FRQVLGHUHG�RQH�RI�,EQ�%ƗEDZD\K
V�LPSRUWDQW�PDVWHUV��HVSHFLDOO\�VLQFH�

6XQQL� ELRJUDSKLFDO� VRXUFHV� DOVR� SURYLGH� YDOXDEOH� LQIRUPDWLRQ� DERXW�

KLP��%DVHG�RQ�WKLV��LW�FDQ�EH�DVVXPHG�WKDW�6KD\NK܇�DGǌT��E\�XWLOL]LQJ�

$VDGƯ
V�QDUUDWLRQV��HVWDEOLVKHG�D�EULGJH�EHWZHHQ�WKH�KDGLWK�KHULWDJH�RI�

4D]ZLQ� DQG� WKH� UHJLRQ� RI� 5D\\�� DQG� LQ� GRLQJ� VR�� FRQWULEXWHG� WR�

VWUHQJWKHQLQJ�WKH�,PDPL�KDGLWK�WUDGLWLRQ�

7KH�SUHVHQW�VWXG\�DLPV�WR��E\�DQDO\]LQJ�WKH�W\SH�RI�KDGLWK�QDUUDWHG�

IURP�$VDGƯ��HYDOXDWLQJ�WKH�H[LVWLQJ�GDWD�LQ�,EQ�%ƗEDZD\K
V�ZRUNV��DQG�

H[DPLQLQJ� WKH� ELRJUDSKLFDO� UHSRUWV� RI� 6XQQL� VFKRODUV�� KLJKOLJKWV� WKH�

UROH� RI� WKLV� QDUUDWRU� LQ� OLQNLQJ� WKH� WZR� VFKRROV� RI� 4D]ZLQ� DQG� 5D\\��

)LQDOO\�� WKLV� UHVHDUFK�� ZKLOH� HPSKDVL]LQJ� WKH� OLPLWDWLRQV� RI� GDWD� DERXW�

KLP��FRQVLGHUV�WKLV�VFDUFLW\�QRW�D�ZHDNQHVV�EXW�DQ�RSSRUWXQLW\�WR�H[SDQG�

WKH�VWXG\�RI܇�DGǌT
V�6XQQL�PDVWHUV�DQG�WKH�PRGHO�RI�LQWHUDFWLRQ�EHWZHHQ�

6KL
L�DQG�6XQQL�DFDGHPLF�VFKRROV�LQ�WKH��WK�FHQWXU\�

���5HVHDUFK�%DFNJURXQG

6WXG\LQJ� KDGLWK� PDVWHUV� LV� DQ� LPSRUWDQW� DQG� RIWHQ� QHJOHFWHG� SDUW� RI�

KDGLWK�KLVWRU\�WKDW�FDQ�OHDG�WR�WKH�GLVFRYHU\�RI�LQIOXHQWLDO�PRYHPHQWV�LQ�

WKH� IRUPDWLRQ� RI� QDUUDWLYH� V\VWHPV�� ,Q� WKH� HDUO\� ,VODPLF� FHQWXULHV��

SURPLQHQW� KDGLWK� VFKRODUV� ZLWK� GLIIHUHQW� LQWHOOHFWXDO� OHDQLQJV� VHWWOHG� LQ�

YDULRXV� SDUWV� RI� WKH� ,VODPLF� ZRUOG�� WKXV� JLYLQJ� ULVH� WR� GLIIHUHQW� KDGLWK�

VFKRROV��,Q�WKLV�FRQWH[W��WKH�KDGLWK�VFKRRO�RI�4D]ZLQ��ZLWK�WKH�SUHVHQFH�RI�

SURPLQHQW� 6XQQL� VFKRODUV�� SOD\HG� DQ� XQGHQLDEOH� UROH� LQ� WUDQVPLWWLQJ�
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KDGLWK�NQRZOHGJH�WR�RWKHU�UHJLRQV��LQFOXGLQJ�5D\\�DQG�4RP�

6KD\NK܇�DGǌT �G������$+��LV�D�IDPRXV�KDGLWK�VFKRODU�ZKRVH�KDGLWK�

LQWHUDFWLRQV� ZLWK� 6XQQL� PDVWHUV�� HVSHFLDOO\� WKRVH� IURP� 4D]ZLQ�� DUH�

HYLGHQW�LQ�KLV�WH[WV��$�SUHFLVH�XQGHUVWDQGLQJ�RI�WKHVH�PDVWHUV�FDQ�KHOS�

EHWWHU� FRPSUHKHQG� ,EQ� %ƗEDZD\K
V� VRXUFHV� RI� NQRZOHGJH� DQG�

QDUUDWLYH�V\VWHP�

2QH�RI� WKH� FRQWHPSRUDU\� VWXGLHV� WKDW�KDV� DGGUHVVHG�D�SDUW�RI� WKLV�

WRSLF�LV�DQ�DUWLFOH�WLWOHG��4D]ZƯQƯ�0DVWHUV�RI�6KD\NK܇�DGǌT DQG�7KHLU�

5ROH� LQ� WKH� )RUPDWLRQ� RI�+LV�1DUUDWLYH� 6\VWHP��ZULWWHQ� E\�+RVVHLQ�

6DWWDU�������$'������$+���,Q�WKLV�DUWLFOH��WKH�DXWKRU�KDV�DWWHPSWHG�WR�

SURYLGH� D� JHQHUDO� SLFWXUH� RI� WKH� 4D]ZLQ� +DGLWK� 6FKRRO� DQG� LWV�

LQIOXHQFH� RQ� DGǌT܇ E\� EULHIO\� LQWURGXFLQJ� D� QXPEHU� RI� 4D]ZƯQƯ

PDVWHUV� ZKR� DUH� PHQWLRQHG� LQ� 
DGǌT܇V� ZRUNV� ZLWK� WKH� DWWULEXWLRQ�

�4D]ZƯQƯ�� RU� �ELO� 4D]ZLQ��� +RZHYHU�� WKH� LQQRYDWLRQ� RI� WKH� SUHVHQW�

UHVHDUFK� OLHV� LQ� LGHQWLI\LQJ� DQG� LQWURGXFLQJ� RQH� RI� 6KD\NK� 
DGǌT܇V�

KLGGHQ�4D]ZƯQƯ PDVWHUV� QDPHG� �0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ�

$VDG� $VDGƯ��� ZKLFK�� XQOLNH� RWKHU� 4D]ZƯQƯ PDVWHUV�� KDV� QR�

JHRJUDSKLFDO�DWWULEXWLRQ�RI�4D]ZLQ� LQ�KLV�QDUUDWLYH� LGHQWLW\��7KLV�KDV�

FDXVHG�KLP�WR�EH�RYHUORRNHG�E\�VRPH�UHVHDUFKHUV�

7KH�SUHVHQW� VWXG\��E\� VLPXOWDQHRXVO\�XVLQJ�6KL
L� VRXUFHV� �VXFK�DV�

WKH�ZRUNV� RI� 6KD\NK� ��DGǌT��.DVKVKƯ܇ 1DMƗVKƯ�� DQG�ܑǌVƯ�� DQG� 6XQQL�

ELRJUDSKLFDO�VRXUFHV��VXFK�DV�7DKGKƯE�DO�.DPƗO��7DUƯNK�%DJKGƗG��DQG�

7DGKNLUDW� DOۉ�XIIƗܲ��� DWWHPSWV� WR�� ZKLOH� LGHQWLI\LQJ� WKLV� REVFXUH�
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QDUUDWRU��RXWOLQH�DQG�H[SODLQ�WKH�KDGLWK�V\VWHP�WKDW�FRQQHFWHG�4D]ZLQ�

DQG�5D\\�

6RPH� UHODWHG� VWXGLHV�� DOWKRXJK� QRW� SULPDULO\� IRFXVHG� RQ�4D]ZƯQƯ

PDVWHUV��KDYH�LPSOLFLWO\�DGGUHVVHG�WKH�WUDQVPLVVLRQ�RI�QDUUDWLRQV�IURP�

4D]ZLQ�WR�RWKHU�VFKRROV��)RU�H[DPSOH��UHVHDUFK�RQ�$ۊPDG�LEQۉ�DVDQ�

4DܒܒƗQ� 5Ɨ]Ư DQG�PDVWHUV� OLNH�$Eǌ� �PDGۊ$ ұ$VNDUƯ�� =Ư\ƗG� LEQ� -DұIDU�

+DPGƗQƯ��DQGۉ�XVD\Q� LEQ�0XۊDPPDG�8VKQƗQƯ VKRZV� WKDW� WKH�5D\\�

VFKRRO�� GXH� WR� LWV� H[WHQVLYH� FRQQHFWLRQV� ZLWK� QHLJKERULQJ� UHJLRQV��

HVSHFLDOO\�4D]ZLQ��SOD\HG�DQ�LPSRUWDQW�UROH�LQ�JDWKHULQJ�KDGLWK��7KH�

SUHVHQW� UHVHDUFK�� IROORZLQJ� WKH� LELG� SDWK�� DLPV� WR� H[SODLQ� KLV� UROH� LQ�

VKDSLQJ܇�DGǌT
V�VFKRODUO\�FKDUDFWHU�DQG�SURYLGLQJ�D�SDUW�RI�WKH�,PDPL�

KDGLWK� KHULWDJH� E\� HPSKDVL]LQJ� WKH� OLQN� EHWZHHQ� 4D]ZLQ� DQG� 5D\\�

DQG� DQDO\]LQJ� 
DGǌT܇V� UHSRUWV� DERXW� $VDGƯ DQG� WKH� ELRJUDSKLFDO�

GHVFULSWLRQV�DERXW�KLP�

,W� VKRXOG� DOVR� EH� QRWHG� WKDW� H[LVWLQJ� ELRJUDSKLFDO� VRXUFHV�� ZKLOH�

XVHIXO� LQ� LGHQWLI\LQJ�FKDLQV�RI�QDUUDWLRQ�DQG� WKH�FODVVHV�RI�QDUUDWRUV��

DUH�VRPHWLPHV�XQDEOH�WR�GHWHUPLQH�WKH�JHRJUDSKLFDO� LGHQWLW\�RI�VRPH�

PDVWHUV�� 7KLV� UHVHDUFK�� E\� DQ� LQWHUWH[WXDO� UHDGLQJ� RI� ELRJUDSKLFDO��

KDGLWK��DQG�JHRJUDSKLFDO�GDWD��DWWHPSWV�WR��ZLWK�D�QHZ�DSSURDFK��VKHG�

OLJKW�RQ�RQH�RI�WKHVH�GDUN�VSRWV�

,Q�VXPPDU\��VWXGLHV�RQ�ORFDO�KDGLWK�VFKRROV�OLNH�4D]ZLQ�DUH�VWLOO�LQ�

WKHLU�HDUO\�VWDJHV��([WHQVLYH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�RQ�WKH�KDGLWK�

VFKRROV�RI�%DJKGDG��.XID��0HGLQD��DQG�4RP��EXW�WKH�4D]ZLQ�6FKRRO�
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DQG� LWV� FRQQHFWLRQ� WR� SURPLQHQW� KDGLWK� ILJXUHV� OLNH� DGǌT܇ UHTXLUH�

VXSSOHPHQWDU\�UHVHDUFK��7KLV�VWXG\��DV�WKH�ILUVW�LQGHSHQGHQW�UHVHDUFK�RQ�WKH�

UROH�RI�RQH�RI܇�DGǌT
V�6XQQL�4D]ZƯQƯ�PDVWHUV��LV�D�VWHS�WRZDUGV�FRPSOHWLQJ�

6KL
L� ELRJUDSKLFDO� UHVHDUFK�DQG�JDLQLQJ�D�PRUH� DFFXUDWH�XQGHUVWDQGLQJ�RI�

WKH�DFDGHPLF�HQYLURQPHQW�RI�5D\\�LQ�WKH��WK�FHQWXU\�$+�

���5HVHDUFK�0HWKRGRORJ\

7KH� PHWKRG� RI� WKLV� UHVHDUFK� LV� GHVFULSWLYH�H[SORUDWRU\� ZLWK� D�

KLVWRULFDO�ELRJUDSKLFDO� DSSURDFK�� ,Q� WKH� ILUVW� VWDJH�� WKH� UHVHDUFK�� E\�

GLUHFW� DQG� GRFXPHQWHG� UHIHUHQFH� WR� RULJLQDO� 6KL
L� DQG� 6XQQL�

ELRJUDSKLFDO� VRXUFHV�� VXFK� DV� WKH� ZRUNV� RI� ,EQ� 1DGƯP�� 1DMƗVKƯ��

6KD\NK�ܑǌVƯ��,EQۉ�DMDU��'KDKDEƯ��DV�ZHOO�DV�ELRJUDSKLFDO�VRXUFHV�OLNH�

7DUƯNK� %DJKGƗG�� 7DUƯNK� 4D]ZƯQ�� DQG� ܑDEDTƗW� DO�0XKDGGLWKƯQ��

LGHQWLILHV� DQG� UH�LGHQWLILHV� WKH� ELRJUDSKLFDO DQG�KDGLWK� LGHQWLW\� RI� DQ�

XQNQRZQ� KDGLWK� VFKRODU� QDPHG� �0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ�

$VDG� $VDGƯ��� D� SHUVRQ� ZKR� SOD\HG� D� QDUUDWLYH� UROH� LQ� WKH� KDGLWK�

VRXUFHV� RI� 6KD\NK� ��DGǌT܇ EXW� KDV� QRW� \HW� KDG� D� FRPSUHKHQVLYH�

ELRJUDSK\�SURYLGHG�LQ�ELRJUDSKLFDO�UHVHDUFK�

,Q�WKH�VHFRQG�VWDJH��EDVHG�RQ�WKH�PHWKRG�RI�FRQWHQW�DQDO\VLV�RI܇�DGǌT
V�

KDGLWK�VRXUFHV��HVSHFLDOO\�LQ�ZRUNV�VXFK�DV�0DQ�/Ɨ�<DڲۊXUXKǌ�DO�)DTƯK��

DO�.KL܈ƗO�� �ODO,ދ DO�6KDUƗҲLұ�� DQG�0DұƗQƯ� DO�$NKEƗU�� GHVFULSWLYH� GDWD� DUH�

H[WUDFWHG�� DQG�E\�DQDO\]LQJ� WKH� FKDLQV RI�QDUUDWLRQ�DQG� WKH� IUHTXHQF\�RU�

GHVFULSWLRQ��KLV� LQIOXHQFH�RQ�WKH�IRUPDWLRQ�RI�6KD\NK܇�DGǌT
V�LQWHOOHFWXDO�

DQG�KDGLWK�V\VWHP�LV�H[SORUHG�
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7KH� H[SORUDWRU\� IHDWXUH� RI� WKH� UHVHDUFK� LV� QRW� PHUHO\� LQ� UH�

LGHQWLI\LQJ�WKLV�QDUUDWRU��EXW�LQ�GLVFRYHULQJ�WKH�HFRORJLFDO�FRQWH[WV�RI�

WKH�4D]ZLQ�6FKRRO� DQG� DQDO\]LQJ� LWV� SRVLWLRQ� LQ�ৡDGǌT
V� LQWHOOHFWXDO�

V\VWHP��7KLV�DQDO\VLV��EH\RQG�D�SXUHO\�ELRJUDSKLFDO�DSSURDFK��VHHNV�WR�

XQFRYHU� WKH� ORJLF� EHKLQG܇�DGǌT
V� VHOHFWLRQ� RI�PDVWHUV�� WKH� QDWXUH� RI�

KLV� VFKRODUO\� LQWHUDFWLRQ� ZLWK� 6XQQL� VFKRODUV�� DQG� WKH� UHFLSURFDO�

LQIOXHQFH�RI� WKH�4D]ZLQ�DQG�5D\\� UHJLRQV�RQ� WKH�FRPSLODWLRQ�RI�KLV�

QDUUDWLYH�KHULWDJH�

)URP� WKLV� SHUVSHFWLYH�� WKH� UHVHDUFK� PHWKRG� LV� DOVR� KLVWRULFDO�

JHQHDORJLFDO� LQ� DGGLWLRQ� WR� EHLQJ� GDWD�GULYHQ�� PHDQLQJ� WKDW� ZKLOH�

LGHQWLI\LQJ�OHVVHU�NQRZQ�QDUUDWRUV��LW�DOVR�DWWHPSWV�WR�RXWOLQH�KRZ�WKH�

LQVWLWXWLRQ� RI� QDUUDWLRQ� ZDV� IRUPHG� LQ� 4D]ZLQ� DQG� KRZ� LW� ZDV�

WUDQVPLWWHG�IURP�4D]ZLQ�WR�5D\\�

7KXV�� WKH� SUHVHQW� UHVHDUFK� KDV� DWWHPSWHG� WR�� E\� FRPELQLQJ�

GHVFULSWLYH�� KLVWRULFDO�DQDO\WLFDO�� DQG� ELRJUDSKLFDO� GDWD� UHWULHYDO�

DSSURDFKHV��KLJKOLJKW�WKH�FRQWULEXWLRQ�RI�RQH�RI�WKH�QHJOHFWHG�ILJXUHV�

RI� WKH�4D]ZLQ� 6FKRRO� WR� WKH� IRUPDWLRQ� RI� 6KD\NK� 
DGǌT܇V� VFKRODUO\�

FKDUDFWHU�DQG� WR�HPSKDVL]H� WKH�QHFHVVLW\�RI� UH�HYDOXDWLQJ� WKH� UROH�RI�

ORFDO�VFKRROV�LQ�WKH�SURGXFWLRQ�RI�6KL
L�KDGLWK�

��� $EXO�ণDVDQ�$VDGƯ�� $� 1DUUDWRU� LQ� WKH�+DGLWK� 6\VWHP� RI�

6KD\NK�ৡDGǌT

$PRQJ�WKH�PDVWHUV�ZLWK� IHZ�QDUUDWLRQV�ZKRP�6KD\NK܇�DGǌT XVHG� LV�

0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ� $VDG� $VDGƯ�� ZKRVH� IDPH� DQG�
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SUHVHQFH� LQ� WKH� KLVWRU\� RI� 6KL
L� KDGLWK� LV� SULPDULO\� GXH� WR� 6KD\NK�


DGǌT܇V� QDUUDWLRQV�� $� FDUHIXO� H[DPLQDWLRQ� RI� 
DGǌT܇V� ZRUGV� LQ� KLV�

YDULRXV�ZRUNV�LQGLFDWHV�WKH�XVH�RI�GLIIHUHQW�SKUDVHV�DQG�WLWOHV�WR�UHIHU�

WR�WKLV�QDUUDWRU��WKH�DQDO\VLV�RI�ZKLFK�FDQ�KHOS�WR�EHWWHU�XQGHUVWDQG�KLV�

LGHQWLW\� VWDWXV�� DQG� VFKRODUO\�JHRJUDSKLFDO� ORFDWLRQ�� 6KD\NK� DGǌT܇

PHQWLRQV�KLP�LQ�KLV�KDGLWK�ZULWLQJV�LQ�WKH�IROORZLQJ�YDULRXV�IRUPV�

�� 0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL� LEQ�DO�$VDG�$VDGƯ �,EQ�%ƗEDZD\K��

Q�G������������������DQG������

�� $EXOۉ�DVDQ�0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�LEQ�$VDG�$VDGƯ �ৡDGǌT��

�����������������������������DQG������

�� 0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�$VDGƯ �ৡDGǌT����������������

�� $EXOۉ�DVDQ�0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�LEQ�$VDG�$VDGƯ��NQRZQ�

DV�,EQ�-DUƗGD�DO�%DUGKDұƯ �ৡDGǌT����������������

�� 0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� $VDGƯ�� NQRZQ� DV� ,EQ� -DUƗGD� DO�

%DUGKDұƯ��,EQ�%ƗEDZD\K��Q�G������

�� $EXOۉ�DVDQ�0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�$VDGƯ �,EQ�%ƗEDZD\K��

��������������������

�� 6RPHWLPHV�KH�QDUUDWHV� IURP�KLP�LQGLUHFWO\�� WKURXJK�KLV� IDWKHU��$OL�

LEQۉ�XVD\Q� LEQ� 0ǌVƗ� LEQ� %ƗEDZD\K�� ZKR� ZDV� KLV� GLUHFW� WHDFKHU�

�ৡDGǌT���������������

7KLV�YDULHW\�LQ�WLWOHV��HVSHFLDOO\�WKH�FRPELQDWLRQ��DO�0DұUǌI�EL�,EQ�

-DUƗGD� DO�%DUGKDұƯ��� LQGLFDWHV� D� JHRJUDSKLFDO� DQG� IDPLO\� LGHQWLILHU��

7KH�WLWOH�DO�%DUGKDұƯ UHIHUV�WR�WKH�UHJLRQ�RI�%DUGKDұ LQ�WKH�YLFLQLW\�RI�

4D]ZLQ� DQG� VXSSRUWV� KLV� ORFDO� DQG� JHRJUDSKLFDO� FRQQHFWLRQ� WR� WKH�
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4D]ZLQ� UHJLRQ�� ZKLFK� ZDV� RQH� RI� WKH� LPSRUWDQW� KDGLWK� H[FKDQJH�

FHQWHUV�GXULQJ�6KD\NK܇�DGǌT
V�OLIHWLPH��7KH�WLWOH��,EQ�-DUƗGDK��FRXOG�

DOVR� EH� D� UHIHUHQFH� WR� RQH� RI� KLV� DQFHVWRUV� RU� DQ� XQRIILFLDO� IDPLO\�

QLFNQDPH�� ZKLFK� LV� VRPHWLPHV� YHU\� FUXFLDO� LQ� FRPSDUDWLYH�

ELRJUDSKLFDO�LGHQWLILFDWLRQ�

$Q�DQDO\VLV�RI�DOO�WKH�QDUUDWLRQV�IURP�KLP�LQ܇�DGǌT
V�ZRUNV�VKRZV�

WKDW�WKH�6KD\NK XVHG�0XۊDPPDG�LEQ�$ۊPDG�$VDGƯ IRU�YDULRXV�WRSLFV��

VXFK�DV�HWKLFV��HGXFDWLRQ��WKH�YLUWXHV RI�WKH�$KO�DO�%D\W��H[HJHVLV��DQG�

WKH� FKDUDFWHULVWLFV� RI� WKH� 6KL
D�� DGǌT܇ DOVR� FDUHIXOO\� VHOHFWHG� KDGLWK�

WKDW�ZHUH� FRQVLVWHQW�ZLWK� ,PDPL� WKHRORJLFDO� SULQFLSOHV� DQG�� LQ� GRLQJ�

VR�� VHOHFWLYHO\� QDUUDWHG� $VDGƯ
V� KDGLWK� ZLWKLQ� VSHFLILF� FRQWHQW�

IUDPHZRUNV�

$Q� LPSRUWDQW� SRLQW� WR� FRQVLGHU� LQ� ELRJUDSKLFDO� DQDO\VLV� LV� WKH�

DEVHQFH� RI� DQ\� H[SUHVVLRQ� RI� PHUF\� RU� SUDLVH� IRU� 0XۊDPPDG� LEQ�

PDG�$VDGƯۊ$ E\� �DGǌT��:KLOH܇ DGǌT܇ XVXDOO\� VKRZV� UHVSHFW� IRU� KLV�

WUXVWZRUWK\� DQG� FORVH�PDVWHUV� ZLWK� SKUDVHV� OLNH� �5DڲƯ� $OODK� ұDQKX��

�PD\�*RG�EH�SOHDVHG�ZLWK�KLP��RU��5DۊLPDKX�$OODK���PD\�*RG�KDYH�

PHUF\�RQ�KLP���VXFK�SKUDVHV�DUH�QRW�IRXQG�IRU�$VDGƯ��7KLV�LVVXH�FRXOG�

LQGLFDWH� WKH� GHJUHH� RI� KLV� WUXVWZRUWKLQHVV�� WKH� LQWHQVLW\� RI� WKHLU�

UHODWLRQVKLS��RU�WKH�WLPH�JDS�LQ�UHFHLYLQJ�WKH�QDUUDWLRQV��ZKLFK�ZLOO�EH�

GLVFXVVHG�LQ�GHWDLO�LQ�WKH�ELRJUDSKLFDO�DQDO\VLV�VHFWLRQ�

$� VWDWLVWLFDO� DQDO\VLV� RI� WKLV� QDUUDWRU
V� SUHVHQFH� LQ� 
DGǌT܇V� ZRUNV�

FDQ�DOVR�FODULI\�WKH�TXDQWLWDWLYH�DVSHFWV�RI�KLV�UHODWLRQVKLS�ZLWK܇�DGǌT��

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�IUHTXHQF\�RI�KLV�KDGLWK�QDUUDWLRQV�
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1R� %RRN�7LWOH 1XPEHU�RI�1DUUDWLRQV

� $PƗOƯ ��WLPHV

� .KL܈ƗO ��WLPHV

� )DڲƗҲLO�DO�6KƯұD ��WLPH

� 0DұƗQƯ�DO�$NKEƗU ��WLPHV

7RWDO ���WLPHV

$Q� LPSRUWDQW� GLVWLQJXLVKLQJ� SRLQW� LV� WKDW� RQH� VKRXOG� QRW� FRQIXVH�

0XۊDPPDG� LEQ�$ۊPDG� LEQ�$OL� LEQ� DO܇�DOW �,EQ�%ƗEDZD\K��Q�G��� ����

ZLWK� $VDGƯ�� $OWKRXJK� WKH\� KDYH� WKH� LELG� QDPH�� WKHUH� LV� D� FOHDU�

GLVWLQFWLRQ� EHWZHHQ� WKHP� LQ� WHUPV� RI� WKHLU� JUDQGIDWKHU
V� DWWULEXWLRQ��

6XFK� SUHFLVLRQ� LQ� ELRJUDSKLFDO� DQDO\VLV� LV� D� IXQGDPHQWDO� VWHS� LQ�

DFFXUDWHO\� LGHQWLI\LQJ� 6KD\NK� 
DGǌT܇V� VRXUFHV� DQG� GLVWLQJXLVKLQJ�

EHWZHHQ�KLV�GLIIHUHQW�PDVWHUV�

6LQFH�QRQH�RI� WKH�QRQ܇�DGǌT ,PDPL�VRXUFHV�PHQWLRQ�0XۊDPPDG� LEQ�

�PDG�$VDGƯ��LW�EHFRPHV�FOHDU�WKDW�WKH�RQO\�FKDQQHO�IRU�WKH�WUDQVPLVVLRQ�RIۊ$

KDGLWK�IURP�WKLV�QDUUDWRU�WR�XV�LV�6KD\NK܇�DGǌT KLPVHOI��7KLV�IDFW�KLJKOLJKWV�


DGǌT܇V�FHQWUDO�UROH�LQ�WUDQVPLWWLQJ�QDUUDWLRQV�IURP�WKH�4D]ZLQ�6FKRRO�DQG�

VKRZV�WKH�LQIOXHQFH�RI܇�DGǌT
V�VFKRODUO\�MRXUQH\V�DQG�WKH�OLQN�EHWZHHQ�WKH�

5D\\�UHJLRQ�DQG�RWKHU�KDGLWK�VFKRROV�

�����7KH� 6FKRODUO\�1HWZRUN� RI $EXO�ণDVDQ�$VDGƯ
V�0DVWHUV��$Q�

$QDO\VLV�RI�,QIOXHQFH�DQG�+DGLWK�&RQQHFWLRQV

$�SHUXVDO�RI�6KD\NK܇�DGǌT
V�ZRUNV�VKRZV�WKDW�0XۊDPPDG�LEQ�$ۊPDG�
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$VDGƯ QDUUDWHG� IURP� QXPHURXV� DQG� GLYHUVH� PDVWHUV�� 7KLV� GLYHUVLW\�

LQFOXGHV�QRW�RQO\�IDPRXV�DQG�SURPLQHQW�PDVWHUV�OLNH�0XۊDPPDG�LEQ�

-DUƯU�ܑDEDUƯ�EXW�DOVR�PDQ\�ZKR�ZHUH�XQNQRZQ�RU�RI�OLWWOH�QRWH�LQ�WKH�

6KL
L� DQG� 6XQQL� DFDGHPLF� DQG� KDGLWK� FLUFOHV�� 7KH� ZLGH� UDQJH� RI� KLV�

PDVWHUV� LQGLFDWHV� WKH� H[WHQVLYH�VFKRODUO\�DQG�KDGLWK�FRQQHFWLRQV� WKDW�

$VDGƯ HVWDEOLVKHG�LQ�YDULRXV�FLWLHV��HVSHFLDOO\�5D\\�DQG�4D]ZLQ�

$PRQJ�KLV�PDVWHUV�PHQWLRQHG�LQ�6KD\NK܇�DGǌT
V�KDGLWK�VRXUFHV�DUH�

WKH�IROORZLQJ�LQGLYLGXDOV�

� 5XTD\\D�ELQW�,VۊƗT�LEQ�0ǌVƗ�LEQ�-DұIDU�LEQ�0XۊDPPDG�LEQ�$OL�LEQ�

DOۉ�XVD\Q� LEQ� $OL� LEQ� $EƯ� ܑƗOLE �,EQ� %ƗEDZD\K�� Q�G��� ���� ,EQ�

%ƗEDZD\K� �����$'������6+����������,EQ�%ƗEDZD\K��Q�G�����

� <DұTǌE� LEQ� <ǌVXI� LEQ� Ɨ]LPۉ �,EQ� %ƗEDZD\K�� ����� $'������ $+��

����

� ұ$EGXOOƗK� LEQ� 0XۊDPPDG� LEQ� DO�0DU]XEƗQ �,EQ� %ƗEDZD\K�� �����

$'������$+������

� ����LELG��PLUƯߥDVDQ�DO�ұۉ�DPPDG�LEQ�DOۊPDG�LEQ�0Xۊ$���$'������

6+��������������������

� 0XۊDPPDG� LEQ� $EƯ� $\\ǌE� DO�1DKUDZƯ� �LELG�� ����� ���� ,EQ�

%ƗEDZD\K�������$'������6+�������������

� ұ$EGXOOƗK�LEQ�=D\GƗQ �LELG������

� $OL�LEQ�DO�ұ$EEƗV�DO�%DMLOƯ\ƗQ �LELG�������,EQ�%ƗEDZD\K��Q�G�������

� 0XۊDPPDG�LEQ�-DUƯU �LELG��,EQ�%ƗEDZD\K������ $'������6+��������

,EQ�%ƗEDZD\K��Q�G�������

� DOۉ�DVDQ�LEQ�ұ8UZD �LELG��
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� ұ$EGXOOƗK�LEQ�0XۊDPPDG�DO�:DKEƯ��LELG��,EQ�%ƗEDZD\K��Q�G�������

� 0XۊDPPDG�LEQ�$EƯ�%DNU�DO�:ƗVLܒƯ �,EQ�%ƗEDZD\K��Q�G�������

� ұ$EGXOOƗK� LEQ�6XOD\PƗQ� �,EQ�%ƗEDZD\K��Q�G��� ����� ,EQ�%ƗEDZD\K��

�����$'������6+���������

� $তPDG�LEQ8ދ�PD\U��LELG��

� 0XতDPPDG�LEQ�DO�ণXVD\Q�DO�ৡǌIƯ��ৡDGǌT��LELG����

� �8PDUދ LEQ�$EƯ�*KD\OƗQ�DO�7KDTDIƯ� �,EQ�%ƗEDZD\K�������$'������

6+� ������,EQ�%ƗEDZD\K��Q�G�������

� ��LELG��EG�DO�0DOLN�DO�4XUDVKƯ$ދ�ƮVƗ�LEQ�6XOD\PƗQ�LEQދ

� 8ED\��LELG��S������,EQ�%ƗEDZD\K��Q�G�������

� DO�ণDVDQ�LEQ�$OL�LEQ�1DৢU�৫ǌVƯ��LELG������

�0XতDPPDG�LEQ�$EƯދ�,PUƗQ��,EQ�%ƗEDZD\K�������$'������6+��������

�0XতDPPDG�LEQ�DO�ণDVDQ�LEQ�+ƗUǌQ�LEQ�<D]ƯG��,EQ�%ƗEDZD\K��Q�G�������

0DQ\� RI� WKHVH� LQGLYLGXDOV� DUH� GHILQHG�ZLWKLQ� WKH� 6XQQL� WUDGLWLRQ��

DQG� WKLV�� DORQJ�ZLWK� WKH� WRQH�RI� VRPH�QDUUDWLRQV� DQG�VSHFLILF�QDPHV��

VWUHQJWKHQV� WKH� K\SRWKHVLV� RI�0XۊDPPDG� LEQ� �PDGۊ$ $VDGƯ
V� 6XQQL�

GHQRPLQDWLRQ�

2Q� WKH� RWKHU� KDQG�� E\� UHIHUULQJ� WR� 6XQQL� VRXUFHV�� RQH� FDQ� DOVR�

LGHQWLI\�D�QXPEHU�RI�$VDGƯ
V�PDVWHUV��)RU�H[DPSOH��VRPH�UHSRUWV�IURP�

6Ư\DU�$ұOƗP�DO�1XEDOƗҲ VWDWH�

�+H�KHDUG�IURP�ণDPƯG� LEQ�6KXދD\E��$EƗ�DO�4ƗVLP�DO�%DJKDZƯ\\��

�EGXOOƗK$ދ LEQ� :DKE� DO�'ƯQDZDUƯ\\�� DQG� ,EQ� -DZৢƗތ��� �DO�'KDKDEƯ��

�����$'������$+����������YRO������SS�����������

$QG�DOVR�
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�$Eǌ�6DұG�DO�6DPPƗQ�DOۉ�ƗILܲ QDUUDWHG�IURP�KLP���DO�5DILދƯ�������

$'������$+���������

�0XۊDPPDG�LEQ�$EƯ�ұ,PUƗQ���LELG���

,Q�WKH�ERRN�1X]KDW�DO�1ƗܲLU��KLV�PDVWHUV�DUH�DOVR�OLVWHG�DV�IROORZV�

�+H� KHDUG� IURP� $EƗ� DO�4ƗVLP� DO�%DJKDZƯ\\�� $Eǌ� %DNU� LEQ� $EƯ�

'ƗZǌG��$Eǌ�0XۊDPPDG� LEQ� 6DұƯGۉ��DPƯG� LEQ� 6KXұD\E��$Eǌ� ұ8PDU�

LEQ�DO�1DۊۊƗV��$EƗ�DOۉ�DVDQ� LEQ�-DZ܈ƗҲ��DQG�PDQ\�RWKHUV��� �5DVKƯG�

DOދ�$৬৬ƗU�������$'������$+���������

2WKHU�KDGLWK�HYLGHQFH�DOVR�FODULILHV�WKH�LGHQWLW\�RI�KLV�PDVWHUV�

,Q�D�QDUUDWLRQ��LW�LV�VWDWHG�

�,EUƗKƯP� LEQ� <ǌVXI� LEQ� %XQGƗU� 4D]ZƯQƯ QDUUDWHG� IURP� $EƯ� DO�

DUƗUDK�$VDGƯۉ�DVDQ�LEQۉ ZKR�VDLG��������DO�5ƗILދƯ�������$'������$+��

�����������

$OVR��LQ�DQRWKHU�UHSRUW��LW�LV�VWDWHG�

�,� ZDV� LQIRUPHG� E\� ,VۊƗT LEQ� 0XۊDPPDG� LEQ� 0DUZƗQ WKDW� KLV�

IDWKHU� QDUUDWHG� WR� WKHP� ����0XۊDPPDG� LEQ� �PDGۊ$ DO�%DUGDұƯ\\ LQ�

4D]ZLQ�LQIRUPHG�XV�������LELG��������������

)URP� WKLV� HYLGHQFH�� LW� FDQ� EH� LQIHUUHG� WKDW� $VDGƯ KDG� DQ� DFWLYH�

SUHVHQFH� LQ� WKH� KDGLWK� FLUFOHV� LQ� WKH� FLWLHV� RI�4D]ZLQ� DQG�5D\\� DQG�

ZDV� FRQQHFWHG� WR� WKH� DFDGHPLF� FLUFOHV� RI� ERWK� FLWLHV�� 6RPH� RI� KLV�

PDVWHUV�ZKR�ZHUH� EDVHG� LQ�4D]ZLQ� WUDQVPLWWHG� WKH� KDGLWK� FLUFOHV� RI�

WKLV� FLW\� WR�5D\\�� DQG� LQ� WKLV� UHJDUG�� SOD\HG� D� VLJQLILFDQW� UROH� LQ� WKH�

PRYHPHQW�DQG�VSUHDG�RI�KDGLWK�KHULWDJH�EHWZHHQ�WKHVH�WZR�FLWLHV�

,W�LV�ZRUWK�QRWLQJ�WKDW�WKH�IDPH�RI�VRPH�RI�KLV�PDVWHUV��OLNH�ܑDEDUƯ��
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DORQJVLGH� WKH� REVFXULW\� RI� PRVW� RI� WKH� RWKHUV� DQG� WKH� ODFN� RI� DQ�

H[SOLFLW�6KL
L�GHQRPLQDWLRQ�LQ�6KL
L�ELRJUDSKLFDO�VRXUFHV��KDV�OHG�VRPH�

UHVHDUFKHUV� WR� FRQVLGHU� KLV� 6XQQL� GHQRPLQDWLRQ� SUREDEOH� EDVHG� RQ� D�

FROOHFWLRQ�RI�FXPXODWLYH�SUHVXPSWLRQV�

�����$QDO\VLV� RI� WKH�5ROH� RI�$EXO�ণDVDQ�$VDGƯ
V� 6WXGHQWV� LQ� WKH�

,PDPL�DQG�6XQQL�1DUUDWLYH�6\VWHP

2QH�RI� WKH�HIIHFWLYH�PHWKRGV�IRU�XQGHUVWDQGLQJ�D�QDUUDWRU
V� VFKRODUO\�

VWDWXV� DQG� LQIOXHQFH� LV� WR� H[DPLQH� WKH� FLUFOH� RI� KLV� VWXGHQWV DQG�

QDUUDWRUV�� 5HJDUGLQJ� 0XۊDPPDG� LEQ� �PDGۊ$ $VDGƯ�� WKH� DYDLODEOH�

VRXUFHV�� DOWKRXJK� SURYLGLQJ� EULHI� LQIRUPDWLRQ� DERXW� KLV� OLIH� DQG�

PDVWHUV�� H[SOLFLWO\� QDPH� RQO\� D� OLPLWHG� QXPEHU� RI� KLV� VWXGHQWV��

+RZHYHU�� WKURXJK� D� VWXG\� RI� QDUUDWLYH� FKDLQV� DQG� KDGLWK� ZRUNV�� D�

UHODWLYHO\�FOHDU�SLFWXUH�RI� WKH� FLUFOH�RI�KLV� VWXGHQWV� DQG�QDUUDWRUV� FDQ�

EH�REWDLQHG�

$FFRUGLQJ� WR� 6KL
L� KDGLWK� VRXUFHV�� WKH� PRVW� LPSRUWDQW� DQG� ZHOO�

NQRZQ�VWXGHQW�RI�0XۊDPPDG�LEQ�$ۊPDG�$VDGƯ LV�0XۊDPPDG�LEQ�$OL�

LEQ� �XVD\Qۉ LEQ� %ƗEDZD\K� DO�4XPPƯ� �6KD\NK� ��DGǌT܇ +H� QDUUDWHV�

KDGLWK�IURP�$VDGƯ�UHSHDWHGO\�LQ�KLV�ZRUNV��$�QRWHZRUWK\�SRLQW�LV�WKDW�

6KD\NK� DGǌT܇ VRPHWLPHV� UHIHUV� WR� KLP� RQO\� DV� �0XۊDPPDG� LEQ�

�PDGۊ$ $VDGƯ��� DQG� VRPHWLPHV� KH� PHQWLRQV� KLP� DORQJVLGH� RWKHU�

PDVWHUV� ZLWK� SKUDVHV� OLNH� �$NKEDUDQƗ�� DQG� ���DGGDWKDQƗۉ� ZKLFK�

LQGLFDWHV�D�GLUHFW�VFKRODUO\�DQG�KDGLWK�FRQQHFWLRQ�EHWZHHQ�WKHP�

)RU�H[DPSOH��LQ�KLV�ERRN�DO�.KL܈ƗO܇��DGǌT ZULWHV�

��PDG�$VDGƯۊ$�DPPDG�LEQۊDGGDWKDQƗ�0Xۉ� IURP�0XۊDPPDG�LEQ�
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$EƯ�ұ,PUƗQ��IURP�ұ$EGXOOƗK�LEQ�DO�)DڲO� IURP�DOۉ�DVDQ�LEQ�0DۊEǌE����

�,EQ�%ƗEDZD\K�������$'������6+���������

,Q� WKH� ERRN� DO�$PƗOƯ�� WKHUH� DUH� DOVR� H[DPSOHV� RI� 
DGǌT܇V� KDGLWK�

QDUUDWLRQV� IURP�$VDGƯ�� DQG� WKHLU� UHSHWLWLRQ� VXJJHVWV� WKDW�$VDGƯ ZDV�D�

IUHTXHQWO\�QDUUDWHG�DQG�WUXVWHG�PDVWHU�RI܇�DGǌT�

,Q� DGGLWLRQ� WR� 6KD\NK� ��DGǌT܇ 6XQQL� VRXUFHV� DOVR� PHQWLRQ� WKH�

QDUUDWLRQ�RI�KDGLWK�IURP�$VDGƯ E\�VRPH�LQGLYLGXDOV��)RU�H[DPSOH��$Eǌ�

6DұG�DO�6DPPƗQ�DOۉ�ƗILܲ LV�LQWURGXFHG�DV�D�QDUUDWRU�IURP�0XۊDPPDG�

LEQ� �PDGۊ$ $VDGƯ LQ�$NKEƗU�4D]ZLQ �5ƗILދƯ�� �����$'������$+�� ���

������ $OVR�� 0XۊDPPDG� LEQ� $EƯ� ұ,PUƗQ LV� DQRWKHU� 6XQQL� QDUUDWRU�

ZKRVH�QDPH�LV�IRXQG�LQ�WKH�FKDLQV�RI�QDUUDWLRQ�IURP�$VDGƯ�

7KLV� HYLGHQFH� VKRZV� WKDW� WKH� FLUFOH� RI� $VDGƯ
V� VWXGHQWV� ZDV� QRW�

OLPLWHG� WR� D� VSHFLILF� GHQRPLQDWLRQ�� DQG� ILJXUHV� IURP� ERWK� KDGLWK�

WUDGLWLRQV²6KL
D�DQG�6XQQL²QDUUDWHG�KDGLWK�IURP�KLP�

)XUWKHUPRUH�� WKH� QDUUDWLRQ� RI� KDGLWK� LQ� WKH� PRVTXHV� RI� 4D]ZLQ��

VXFK� DV� WKH� QDUUDWLRQ� RI� ,EUƗKƯP� LEQ� <ǌVXI� %XQGƗU� 4D]ZƯQƯ IURP�

$VDGƯ LQ� WKH�PRVTXH�RI��$EƯ�%DNU�DO�8VWƗGK���5ƗILދƯ�������$'������

$+�� ��� ������ DV�ZHOO� DV� WKH� QDUUDWLRQ� RI�0XۊDPPDG� LEQ� �PDGۊ$ DO�

%DUGKDұƯ� 4D]ZƯQƯ IURP� KLP� �5ƗILދƯ�� ����� $'������ $+�� ��� ������

LQGLFDWHV� WKDW� $VDGƯ KDG� DQ� DFWLYH� SUHVHQFH� LQ� WKH� DFDGHPLF�

HQYLURQPHQW� RI�4D]ZLQ� DQG� WKDW� D� FLUFOH� RI� ORFDO� QDUUDWRUV� KDG� DOVR�

IRUPHG�DURXQG�KLP��DOWKRXJK�WKH�ROG�VRXUFHV�UDUHO\�UHIHU�WR�WKH�QDPHV�

RI�WKHVH�LQGLYLGXDOV�GLUHFWO\�

*LYHQ�WKH�JHRJUDSKLFDO�VSUHDG�DQG�GHQRPLQDWLRQDO�GLYHUVLW\�DPRQJ�

$VDGƯ
V�VWXGHQWV�� LW�FDQ�EH�FRQFOXGHG�WKDW�KH�SOD\HG�D�NH\�UROH�LQ� WKH�
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WUDQVPLVVLRQ� RI� KDGLWK� WUDGLWLRQV�� HVSHFLDOO\� LQ� WKH� UHJLRQ� RI�4D]ZLQ�

DQG� 5D\\�� DQG� WKDW� KLV� LQIOXHQFH� RQ� WKH� IRUPDWLRQ� RI� WKH� KDGLWK�

WUDGLWLRQ�RI�4RP�DQG�5D\\�� WKURXJK�D� VWXGHQW� OLNH�6KD\NK܇�DGǌT�� LV�

XQGHQLDEOH�

����� $VVHVVLQJ� WKH� 7UXVWZRUWKLQHVV� DQG� 'HQRPLQDWLRQ� RI�

0XতDPPDG�LEQ�$তPDG�$VDGƯ

6KD\NK� 
DGǌT܇V� VSHFLDO� DWWHQWLRQ� WR� 6XQQL� PDVWHUV� LV� DQ� XQGHQLDEOH�

LVVXH� �6DWWDU�� ����� $'������ $+�� ������ 7KLV� DSSURDFK� LQ� KDGLWK�

LQWHUDFWLRQV�SURYLGHG�D�JURXQG�IRU�WKH�SUHVHQFH�RI�VRPH�6XQQL�PDVWHUV�

LQ� WKH� 6KL
L� QDUUDWLYH� KHULWDJH�� ,Q� WKH� SURFHVV� RI� FRPSLOLQJ� KDGLWK�

ZRUNV��KDGLWK�UHVHDUFKHUV�VRPHWLPHV�HQFRXQWHU�QDPHV�IRU�ZKLFK�WKHUH�

LV� QR� WUDFH� LQ� 6KL
L� ELRJUDSKLFDO� VRXUFHV� DQG� FDWDORJV�� 7KLV� DEVHQFH�

LQGLFDWHV� WKDW� VRPH� QDUUDWRUV� ZHUH� QRW� IXQGDPHQWDOO\� GLVFXVVHG� LQ�

,PDPL�ELRJUDSKLFDO� VRXUFHV�� DQG�RQH�PXVW� ORRN� IRU� WKHLU�ELRJUDSKLHV�

LQ�6XQQL�VRXUFHV�

2QH�RI� WKH�SURPLQHQW� H[DPSOHV� LQ� WKLV� UHJDUG� LV� �0XۊDPPDG� LEQ�

���PDG�$VDGƯۊ$ IRU�ZKRP�QR�SUHFLVH� LQIRUPDWLRQ� LV� DYDLODEOH� LQ�6KL
L�

ELRJUDSKLFDO�VRXUFHV��DQG�QR�FOHDU�QDPH�RU�WUDFH�KDV�EHHQ�UHSRUWHG��,W�

VHHPV�WKDW�KH�ZDV�RQH�RI�6KD\NK܇�DGǌT
V�QRQ�,PDPL�PDVWHUV�DQG�ZDV�

FRQVLGHUHG�D�KDGLWK�QDUUDWRU�LQ�4D]ZLQ��7KH�SURRI�RI�WKLV�FODLP�LV�WKH�

IROORZLQJ� FKDLQ� RI� QDUUDWLRQ�� ZKLFK� PHQWLRQV� D� KDGLWK� QDUUDWLRQ� E\�

KLP�LQ�4D]ZLQ�

�����0XতDPPDG� LEQ� $তPDG� DO�%DUGDދƯ\\� LQ� 4D]ZLQ� LQIRUPHG� XV��

,VতƗT�LEQ�0XতDPPDG�LEQ�0DUZƗQ�LQIRUPHG�PH�WKDW�KLV�IDWKHU�������DO�
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5DILދƯ�������$'������$+���������DQG�����

7KH� QDUUDWLRQ� RI� KDGLWK� IURP� VXFK� D� SHUVRQ� E\� 6KD\NK� ৡDGǌT�

FDQQRW� EH� ZLWKRXW� UHDVRQ� DQG�PXVW� KDYH� EHHQ� EDVHG� RQ� ORJLFDO� DQG�

VFKRODUO\� PRWLYDWLRQV� DQG� UHDVRQV�� $PRQJ� WKH� FOXHV� WKDW� DUH�

QRWHZRUWK\� LQ� XQGHUVWDQGLQJ� WKH� KDGLWK� VWDWXV� RI� 0XতDPPDG� LEQ�

$তPDG�$VDGƯ��NQRZQ�DV�$EXO�ণDVDQ�$VDGƯ��LV�KLV�EHQHILW�IURP�KDGLWK�

DQG� KLVWRU\� NQRZOHGJH�� ZKLFK� UHVXOWHG� IURP� KLV� VWXGHQWVKLS� XQGHU�

ILJXUHV� OLNH� $EXO� 4ƗVLP� DO�%DJKDZƯ\\� DQG� 0XতDPPDG� LEQ� -DUƯU�

৫DEDUƯ��DO�'KDKDEƯ�������$'������$+�����������,EQ�%ƗEDZD\K�������

$'������$+�������

,Q� VRPH� 6XQQL� VRXUFHV�� $EXO� �DVDQۉ $VDGƯ LV� SUDLVHG� ZLWK�

SURPLQHQW�GHVFULSWLRQV��)RU�H[DPSOH��KH�LV�LQWURGXFHG�DV�IROORZV�

�7KH� ,PDP�� WKHۉ�ƗILܲ�� WKH� 7UDYHOHU��$EXOۉ�DVDQ�0XۊDPPDG� LEQ�

�PDGۊ$ LEQ� $OL� LEQ� $VDG�� $VDGƯ� DO�%DUGDұƯ\\��� �DO�'KDKDEƯ�� �����

$'������$+����������

$QG�LW�LV�DOVR�VWDWHG�

�$QG� WKLV�0XۊDPPDG ZDV� D� JUHDWۉ�ƗILܲ�� D� FULWLF�� DQG� D� SUROLILF�

QDUUDWRU����,EQ�
,PDG�DO�+DQEDOL��Q�G����������

7KHUH� DUH� DOVR� YLHZV RQ� WKH� WLWOH� �DO�%DUGDұƯ\\��� ,W� LV� VDLG� WKDW�

�%DUGDұ��LV�WKH�QDPH�RI�D�ODQG�LQ�$]HUEDLMDQ�

�$QG� DO�%DUGDұƯ\\�� ZLWK� D�)DWۊD RQ� WKH�%ƗҲ DQG� D� VLOHQW�5ƗҲ�� LV�

UHODWHG� WR� %DUGDұD�� D� FLW\� LQ� $]HUEDLMDQ�� 7KXV� LQ� WKH� RULJLQDO� DQG�

SULQWHG�� �DO�%DUGDұƯ\\�� DQG� LQ� 7DGKNLUDW� DOۉ�XIIƗܲ �������� DQG�

ܑDEDTƗW�DOۉ�XIIƗܲ S����������DO�%DUGKDދƯ��ZLWK�D�GKDO����,EQދ�,PƗG�DO�

ণDQEDOƯ��Q�G����������

(DFK� RI� WKH� WLWOHV� XVHG� WR� GHVFULEH�$EXOۉ�DVDQ� $VDGƯ UHIOHFWV� KLV�
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VFKRODUO\�GLPHQVLRQV�DQG�KDGLWK�VWDWXV��7KH�WLWOHۉ��ƗILܲ��LQ�WKH�6XQQL�

KDGLWK�FXOWXUH�LV�D�NH\�WHUP�ZLWK�D�VSHFLDO�PHDQLQJ�WKDW��IURP�WKH��UG�

DQG� �WK� FHQWXULHV�$+� RQZDUGV��ZDV� XVHG� WR� UHIHU� WR� KDGLWK� VFKRODUV�

ZLWK�WKH�DELOLW\�WR�ZLGHO\�PHPRUL]H�KDGLWK�FKDLQV��QDUUDWRUV��DQG�WH[WV�

�DO�6X\ǌ৬Ư�������$'������$+������������

7KH� WLWOH� �,PDP�� LV� DQRWKHU� WHUP� WKDW� LQGLFDWHV� WKH� LQGLYLGXDO
V�

WUXVWZRUWKLQHVV�DQG�SUHFLVLRQ�LQ�KDGLWK�NQRZOHGJH�DQG�LV�RIWHQ�XVHG�WR�

LQWURGXFH�WKH�PRVW�SURPLQHQW�6XQQL�KDGLWK�VFKRODUV��)RU�H[DPSOH�

�7KDW�WKHۉ�ƗILܲ��WKH�,PDP��7DTƯ�DO�'ƯQ�$Eǌ�ұ$PU�ұ8WKPƗQ�LEQ�DO�

ۊDOƗ܇ DO�6KDKUD]ǌUƯ�� WKH� UHVLGHQW� RI� 'DPDVFXV�� FDPH��� �DO�6X\ǌ৬Ư��

�����$'������$+��������

�$QG�DV�IRU�WKH�0XVQDG RI�WKH�,PDP�$ۊPDG�LEQۉ�DQEDO������LELG�����

����

7KH� WLWOH� �5DۊۊƗO�� �WUDYHOHU�� DOVR� LQGLFDWHV� WKH� G\QDPLF� DQG�

KDUGZRUNLQJ� FKDUDFWHU� RI� $EXO� �DVDQۉ $VDGƯ LQ� KLV� SXUVXLW� RI�

NQRZOHGJH�� +LV� SUHVHQFH� LQ� YDULRXV� FLWLHV� VXFK� DV� ,UDT�� (J\SW�� DQG�

6\ULD� �DO�'KDKDEƯ�� ����� $'������ $+�� ���� ����� FRQILUPV� WKLV�

FKDUDFWHULVWLF�� 5DVKLG� DO�
$WWDU� DOVR� UHFDOOV� KLV� H[WHQVLYH� WUDYHOV� DV�

IROORZV�

�$QG�KH� KDG� D� MRXUQH\� LQ�ZKLFK� KH�JDWKHUHG� EHWZHHQ� ,UDT�� 6\ULD��

(J\SW�� DQG� RWKHU� UHJLRQV� DQG� FRXQWULHV��� �5DVKƯG� DOދ�$৬৬ƗU�� �����

$'������$+���������

+H�LV�DOVR�LQWURGXFHG�DV�RQH�RI�WKH�IDPRXV�KDGLWK�PHPRUL]HUV�DQG�

SUROLILF�JUHDW�VFKRODUV�

�2QH�RI�WKH�IDPRXV�KDGLWK�PHPRUL]HUV�DQG�WKH�SUROLILF�JUHDW�RQHV���

�LELG������
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$PRQJ� RWKHU� DYDLODEOH� LQIRUPDWLRQ� DERXW� KLP� LV� WKH� QDPH� RI� KLV�

IDWKHU�� ZKR� ZDV� NQRZQ� DV� ���DUƗUDKۉ� DQG� $VDGƯ KLPVHOI� ZDV�

VRPHWLPHV�FDOOHG��,EQۉ�DUƗUDK��

�+LV�IDWKHU�LV�NQRZQ�DV�ণDUƗUDK���LELG��,EQދ�,PƗG�DO�+DQEDOL��Q�G���

��������

�,EQۉ�DUƗUDK���DO�'KDKDEƯ�������$'������$+�����������

1RWHZRUWK\� SRLQWV� DUH� DOVR� PHQWLRQHG� DERXW� KLV� PHPRU\�� )RU�

H[DPSOH��LW�LV�VDLG�

�+H� QDUUDWHG� IURP� PHPRU\� PRUH� WKDQ� WKLUW\� WKRXVDQG� KDGLWK� LQ�

4D]ZLQ�DQG�5D\\��DQG�KH�KDG�QR�SDSHU�ZLWK�KLP����LELG��

7KHVH� UHSRUWV� LQGLFDWH� KLV� DVWRQLVKLQJ� PHPRU\� SRZHU�� KH� ZRXOG�

QDUUDWH� PRUH� WKDQ� ������� KDGLWK� IURP� PHPRU\� ZLWKRXW� XVLQJ� DQ\�

ZULWWHQ�WH[W��,W�LV�FOHDU�WKDW�VXFK�D�VWDWXV�FRXOG�QRW�EH�LQVLJQLILFDQW� LQ�

WKH� KDGLWK� HQYLURQPHQW� RI� 5D\\� DQG� 4D]ZLQ�� ZKHUH� 6KD\NK� DGǌT܇

ZDV�DOVR�SUHVHQW�

)LQDOO\��WKH�\HDU�RI�$EXOۉ�DVDQ�$VDGƯ
V�GHDWK�LV�DOVR�PHQWLRQHG�LQ�

VRPH�VRXUFHV�

�+H�GLHG�LQ�4D]ZLQ�LQ�WKH�\HDU�WKUHH�KXQGUHG�DQG�IRUW\�HLJKW���DO�

'KDKDEƯ�� ����� $'������ $+�� ���� ����� 5DVKƯG� DOދ�$৬৬ƗU�� �����

$'������$+����������

+LV� GHDWK� RFFXUUHG� LQ� ���� $+� LQ� 4D]ZLQ�� 7KLV� WLPH� DQG� SODFH��

DORQJ� ZLWK� RWKHU� HYLGHQFH�� FDQ� SURYLGH� D� EDVLV� IRU� D� PRUH� DFFXUDWH�

DQDO\VLV�RI�WKH�SUREDEOH�PHHWLQJ�EHWZHHQ�6KD\NK܇�DGǌT DQG�KLP�

�����6KD\NK�ৡDGǌT
V�'LUHFW�0HHWLQJ�ZLWK�$EXO�ণDVDQ�$VDGƯ�LQ5D\\

2XU�NQRZOHGJH�DERXW� WKH� DFDGHPLF� OLIH�DQG�KDGLWK�DFWLYLWLHV�RI�$EXO�
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�DVDQۉ 0XۊDPPDG� LEQ� �PDGۊ$ $VDGƯ� LV� OLPLWHG� WR� D� IHZ� EULHI� DQG�

VFDWWHUHG� UHSRUWV�� 2QO\� VRPH� RI� WKLV� GDWD� LV� VXEMHFW� WR� ELRJUDSKLFDO�

DQDO\VLV��,Q�6KL
L�VRXUFHV��HVSHFLDOO\�6KD\NK܇�DGǌT
V�ZULWLQJV��WKHUH�LV�

RQO\�D�VPDOO�EXW�XQLTXH�UHSRUW�RI�KLV�HQFRXQWHU�ZLWK�$EXOۉ�DVDQ�$VDGƯ

LQ�5D\\��7KLV�VSHFLILF� UHSRUW� LV� IRXQG�RQO\� LQ�6KD\NK܇�DGǌT
V�ZRUNV��

DQG� RWKHU� DXWKRUV� RI� ELRJUDSKLFDO� DQG� KDGLWK� ERRNV� KDYH� QRW�

PHQWLRQHG� VXFK� D� PHHWLQJ�� +RZHYHU�� 
DGǌT܇V� QDUUDWLRQ� LQ� DO�$PƗOƯ

FOHDUO\� LQGLFDWHV� D� IDFH�WR�IDFH�PHHWLQJ� DQG� OLVWHQLQJ� WR� KDGLWK� IURP�

$EXOۉ�DVDQ�$VDGƯ�

PDG�LEQ�$OL�LEQ�DO�$VDG�$VDGƯۊ$�DPPDG�LEQۊDGGDWKDQƗ�0Xۉ� LQ�

5D\\� LQ� 5DMDE� RI� WKH� \HDU� WKUHH� KXQGUHG� DQG� IRUW\�VHYHQ��� �,EQ�

%ƗEDZD\K��Q�G�������DQG�����

,Q�WKH�VL[W\�ILUVW�VHVVLRQ�RI�DO�$PƗOƯ��ZKLFK�ZDV�KHOG�RQ�D�)ULGD\�LQ�

WKH� \HDU� ���� $+� �LELG�� ������ 6KD\NK� DGǌT܇ QDUUDWHV� D� KDGLWK� IURP�

$EXOۉ�DVDQ� $VDGƯ�� 7KH� WKLUG� QDUUDWLRQ� RI� WKDW� VHVVLRQ� LV� D� QDUUDWLRQ�

WKDW� DGǌT܇ UHFLWHG� LQ� WKH� SUHVHQFH� RI� WKH� SHRSOH� RI� 1LVKDSXU� DQG�

H[SOLFLWO\�VWDWHV�WKDW�KH�REWDLQHG�LW�IURP�$EXOۉ�DVDQ�$VDGƯ LQ�WKH�FLW\�

RI�5D\\�LQ�5DMDE�RI�WKH�\HDU�����$+��7KH����\HDU�WLPH�JDS�EHWZHHQ�

UHFHLYLQJ� WKH� KDGLWK� DQG� QDUUDWLQJ� LW� VKRZV� 
DGǌT܇V� SUHFLVLRQ� DQG�

VFKRODUO\�LQWHJULW\�

)URP�WKH�FKDLQ�RI�QDUUDWLRQ
V�VWUXFWXUH�DQG�WKH�WHUPV�XVHG��VHYHUDO�

SRLQWV�FDQ�EH�LQIHUUHG�

�� 7KH�WHUPۉ��DGGDWKDQƗ«ELO�5D\\��VXJJHVWV�D�IDFH�WR�IDFH�PHHWLQJ��

HVSHFLDOO\�VLQFH�WKH�SODFH�RI�QDUUDWLRQ�LV�DOVR�VSHFLILHG�

�� 7KH�XVH�RI� WKH� IRUPXOD� �\DGGDWKDQƗ��FOHDUOۉ� LQGLFDWHV�DQ�DXGLEOH�
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QDUUDWLRQ��QRW�WKURXJK�DQ�,MƗ]D �SHUPLVVLRQ��RU�FRUUHVSRQGHQFH�

�� *LYHQ�6KD\NK܇�DGǌT
V�PHWKRG�RI�KDGLWK�QDUUDWLRQ�DQG�KLV�HIIRUW� WR�

UHFHLYH� KDGLWK� GLUHFWO\� IURP� WUXVWZRUWK\� PDVWHUV�� WKLV� W\SH� RI�

HQFRXQWHU� DGGV� WR� WKH�ZHLJKW� RI� WKH� QDUUDWLRQ� DQG� JLYHV� LW� JUHDWHU�

GRFXPHQWDU\�FUHGLELOLW\�

�� 7KH� WHUP� ���DGGDWKDQƗۉ� ZKLFK� LV� IRUPDOO\� XVHG� LQ� IDFH�WR�IDFH�

KDGLWK�QDUUDWLRQ��DOVR�FRQILUPV�GLUHFW�OLVWHQLQJ�IURP�WKH�PDVWHU�

�����'HWHUPLQLQJ�WKH�7LPH�RI�WKH�0HHWLQJ�DQG�+DGLWK�5HFHSWLRQ

$FFRUGLQJ� WR� WKH� UHSRUW� LQ� DO�$PƗOƯ�� WKH� PHHWLQJ� EHWZHHQ� 6KD\NK�

DGǌT܇ DQG�$EXOۉ�DVDQ�$VDGƯ WRRN�SODFH�LQ�WKH�FLW\�RI�5D\\�LQ�WKH�\HDU�

���� $+� �LELG�� ���� DQG� ������ 7KLV� HQFRXQWHU� LQGLFDWHV� WKH�

VLPXOWDQHRXV�SUHVHQFH� RI� WZR�SURPLQHQW� ILJXUHV� LQ� WKH� FLW\� RI�5D\\��

2Q�WKH�RWKHU�KDQG��6XQQL�ELRJUDSKLFDO�VRXUFHV�KDYH�VWDWHG�WKH�\HDU�RI�

$EXOۉ�DVDQ�$VDGƯ
V�GHDWK�DV�����$+��DO�'KDKDEƯ�������$'������$+��

����������$OVR��6KD\NK܇�DGǌT
V�IDWKHU�LV�FRQVLGHUHG�RQH�RI�$EXOۉ�DVDQ�

$VDGƯ
V� VWXGHQWV�� 6LQFH�$OL� LEQ�%ƗEDZD\K GLHG� LQ� ����$+�� LW� FDQ� EH

JXHVVHG�WKDW�KLV�PHHWLQJ�ZLWK�$EXOۉ�DVDQ�$VDGƯ RFFXUUHG�LQ�WKH�ILQDO�

\HDUV�RI�KLV�OLIH�DQG�WKDW�KH�ZDV�LQ�D�JHQHUDWLRQ�SUHFHGLQJ�KLV�VRQ�

7KH�V\QWKHVLV�RI� WKHVH� FOXHV� VXJJHVWV� WKDW�0XۊDPPDG� LEQ�$OL� LEQ�

%ƗEDZD\K
V� PHHWLQJ� ZLWK� $VDGƯ WRRN� SODFH� LQ� WKH� ODVW� \HDU� RI� WKLV�

SUROLILF� KDGLWK� VFKRODU
V� OLIH²L�H��� ���� $+�� $IWHU� WKLV� PHHWLQJ�� WKH�

SRVVLELOLW\�RI�$EXOۉ�DVDQ�$VDGƯ
V�UHWXUQ�WR�4D]ZLQ�LV�KLJK��DV�VRXUFHV�

OLNH�1X]KDW� DO�1ƗܲLU KDYH� UHSRUWHG� KLV� GHDWK� LQ� 4D]ZLQ� �5DVKƯG� DO�

��7���������+$������'$�������৬৬ƗU$ދKHUHIRUH��LW�FDQ�EH�DVVXPHG�WKDW�
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KLV�SUHVHQFH�LQ�5D\\�ZDV�WHPSRUDU\�RU�WKDW�KH�ZDV�LQ�WUDQVLW�EHWZHHQ�

5D\\� DQG� 4D]ZLQ�� ,W� LV� DOVR� QRW� IDU�IHWFKHG� WR� DVVXPH� WKDW� 6KD\NK�

�DGǌT��XSRQ�OHDUQLQJ�RI�KLV�SUHVHQFH�LQ�5D\\��ZHQW�WR�KLP�WR�OLVWHQ�WR܇

KDGLWK�

7KH�FRQWHQW RI�WKH�KDGLWK�DQG�WKH�PDQQHU�RI�LWV�UHFRUGLQJ�FRQILUP�

WKDW܇�DGǌT��IURP�ZKDW�KH�KHDUG�IURP�KLP��VHOHFWHG�DQG�UHIOHFWHG�LQ�KLV�

ZRUNV�ZKDW�ZDV� FRPSDWLEOH�ZLWK� ,PDPL� WKHRORJLFDO� SULQFLSOHV�� 7KLV�

HQFRXQWHU�FDQ�VKRZ�D�SDUW�RI܇�DGǌT
V�,MWLKƗGƯ �LQGHSHQGHQW�UHDVRQLQJ��

SURFHVV�LQ�VHOHFWLQJ�KDGLWK�

�����7KH�'LVVHPLQDWLRQ�RI� WKH�4D]ZLQ�+DGLWK�6FKRRO� LQ�5D\\�E\�

$EXO�ণDVDQ�$VDGƯ

7KH�FLW\�RI�5D\\� LQ� WKH��WK�FHQWXU\�$+��ZLWK� LWV�RSHQ�DQG� UHODWLYHO\�

IUHH�DFDGHPLF�HQYLURQPHQW�SURYLGHG�D�VXLWDEOH�JURXQG�IRU�LQWHOOHFWXDO�

DQG KDGLWK� LQWHUDFWLRQV�� 7KH� FXOWXUDO� FRQWH[W� RI� WKLV� FLW\�� GXH� WR� WKH�

DEVHQFH�RI�ELJRWHG�PRYHPHQWV�DQG�WKH�SUHVHQFH�RI�D�KHDOWK\�DFDGHPLF�

DWPRVSKHUH��SURYLGHG�D�VXLWDEOH�JURXQG�IRU�WKH�HQWU\�RI�VFKRODUV�IURP�

GLIIHUHQW�GHQRPLQDWLRQV��7KH�SUHVHQFH�RI�6KD\NK܇�DGǌT DQG�KLV�KDGLWK�

DFWLYLWLHV�� RQ� WKH� RQH� KDQG�� DQG� WKH� DUULYDO� RI� KDGLWK� PDVWHUV� IURP�

%DJKGDG� �FI�� 0X਌DIIDU�� Q�G��� ����� 4D]ZLQ�� 1LVKDSXU�� DQG� RWKHU�

DFDGHPLF�FHQWHUV��RQ� WKH�RWKHU�KDQG�� LQGLFDWH�5D\\
V� LPSRUWDQW�VWDWXV�

LQ�WKH�H[FKDQJH�RI�KDGLWK�KHULWDJH�

$PRQJ� WKHVH� ILJXUHV� LV� $EXO� �DVDQۉ $VDGƯ�� D� SURPLQHQW� 6XQQL�

KDGLWK� VFKRODU� DQG� D� QDWLYH� RI� 4D]ZLQ�� :LWK� H[WHQVLYH� WUDYHOV� WR�

GLIIHUHQW� SDUWV� RI� WKH� ,VODPLF�ZRUOG�� KH� KDG� JDLQHG� D� ZLGH� FLUFOH� RI�
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KDGLWK�FRQQHFWLRQV��EXW�KLV�ORQJHVW�VWD\�ZDV�LQ�4D]ZLQ�DQG�5D\\� +LV�

WHPSRUDU\� LQWHUDFWLRQ�ZLWK�6KD\NK܇�DGǌT��ZKLFK� VHHPLQJO\� RFFXUUHG�

RQO\�RQFH��QRW�RQO\�OHG�WR�WKH�WUDQVPLVVLRQ�RI�KDGLWK�EXW�DOVR�SUREDEO\�

LQIOXHQFHG� 
DGǌT܇V� GHVLUH� WR� EHJLQ� KLV� VFKRODUO\� MRXUQH\V� �5LۊOƗW�

ұ,OPƯ\\D���$W�WKDW�WLPH܇��DGǌT ZDV�VWLOO�DW�WKH EHJLQQLQJ�RI�KLV�MRXUQH\��

DQG�VXFK�PHHWLQJV�FRXOG�KDYH�HQFRXUDJHG�KLP� WR�FRQQHFW�ZLWK�RWKHU�

PDVWHUV�

8QGRXEWHGO\�� DGǌT܇ WRRN� D� SDUW� RI� KLV� HWKLFDO� DQG� WKHRORJLFDO�

WHDFKLQJV� IURP� $VDGƯ�� DQG� DOWKRXJK� WKLV� PHHWLQJ� ZDV� VKRUW�� LW� LV�

FRQVLGHUHG�RQH�RI� WKH� LPSRUWDQW� FKDQQHOV� IRU� WKH� WUDQVPLVVLRQ�RI� WKH�

4D]ZLQ� KDGLWK� KHULWDJH� WR� 5D\\�� 7KLV� WUDQVPLVVLRQ�� DOEHLW� OLPLWHG��

SOD\HG�D�VLJQLILFDQW�UROH� LQ�HVWDEOLVKLQJ�5D\\
V�SRVLWLRQ�DV�RQH�RI� WKH�

KDGLWK�KXEV�

7KH�DQDO\VLV�RI�WKHVH�LQWHUDFWLRQV�LV�D�SDUW�RI�WKH�XQNQRZQ�KLVWRU\�

RI�KDGLWK��7KH�FRPPXQLFDWLRQ�QHWZRUN�WKDW܇�DGǌT HVWDEOLVKHG�LQ�5D\\�

ZDV�DEOH�WR�VSUHDG�WKH�KDGLWK�RI�YDULRXV�KDGLWK�VFKRODUV�IURP�WKH�(DVW�

WR� WKH�:HVW� RI� WKH� ,VODPLF�ZRUOG� DQG� SOD\HG� D� UROH� OLNH� WKH� IORZ� RI�

EORRG�LQ�WKH�ERG\�RI�,VODPLF�FXOWXUH��$�SDUW�RI�WKHVH�HIIRUWV� LV�GXH�WR�


DGǌT܇V� RZQ� VFKRODUO\� FKDUDFWHU�� DQG� DQRWKHU� SDUW� LV� GXH� WR� WKH�

HQYLURQPHQW�WKDW�5D\\�SURYLGHG�IRU�KLP�

8OWLPDWHO\��WKH�PHHWLQJ�ZLWK�$EXOۉ�DVDQ�$VDGƯ FDQ�EH�FRQVLGHUHG�

WKH�VWDUWLQJ�SRLQW�IRU�D�VWURQJ�OLQH�RI�FRPPXQLFDWLRQ�EHWZHHQ�4D]ZLQ�

DQG� 5D\\� LQ� WKH� ILHOG� RI� KDGLWK�� 7KXV�� WKH� FLW\� RI� 5D\\� FDQ� EH�

FRQVLGHUHG� D�PLUURU� UHIOHFWLQJ� WKH� KDGLWK� KHULWDJH� RI� 4D]ZLQ� LQ� WKLV�
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HUD��D�FLW\�ZKHUH�YDULRXV�UHOLJLRXV�OHDQLQJV�IRXQG�D�FKDQFH�WR�HPHUJH�

DQG܇�DGǌT ZDV�DEOH� WR�EHQHILW� IURP�WKLV�GLYHUVLW\� IRU� WKH�VDNH�RI� WKH�

,PDPL�WUDGLWLRQ�

����� $QDO\VLV� RI� WKH� &KDLQV� RI� 1DUUDWLRQ� RI� 0XতDPPDG� LEQ�

$তPDG�$VDGƯ

�������,Q�WKH�:RUNV�RI�6KD\NK�ৡDGǌT
1DUUDWLRQ�
1R�

1DUUDWRU
V�
1DPH� LQ�
WKH� &KDLQ�
�LQ�$UDELF�

)XOO� 1DPH�
DQG 5LMƗOƯ�
,GHQWLW\

6RXUFH�
%RRN�
�6KD\NK�
ৡDGǌT�

9ROXPH��
3DJH�1R�

*HQHUDO�
6XEMHFW� RI�
WKH�
1DUUDWLRQ

2EVHUYDWLRQV�
DQG� &KDLQ�
$QDO\VLV

� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG� �DO�
%DUGKDދƯ�

DO�$PƗOƯ S����� 9LUWXHV�RI� WKH�
$KO� DO�%D\W�
�$6�

'LUHFW� �KHDULQJ���
QDUUDWHG�LQ�5D\\

� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�$PƗOƯ S����� 0DQQHUV� DQG�
(WKLFV

'LUHFW�� GDWH� RI�
QDUUDWLRQ�� 5DMDE�
����$+�LQ�5D\\

� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�$PƗOƯ S����� ([HJHVLV 'LUHFW

� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�$PƗOƯ S����� 6HUPRQV 'LUHFW

� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�.KLৢƗO YRO�����S��
�

&KDUDFWHULVWLF
V�RI�WKH�6KL
D

'LUHFW

� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�

LELG DO�.KLৢƗO YRO�����S��
��

.QRZOHGJH ,QGLUHFW�� WKURXJK�
ৡDGǌT
V� IDWKHU�
�$OL�LEQ�ণXVD\Q�
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1DUUDWLRQ�
1R�

1DUUDWRU
V�
1DPH� LQ�
WKH� &KDLQ�
�LQ�$UDELF�

)XOO� 1DPH�
DQG 5LMƗOƯ�
,GHQWLW\

6RXUFH�
%RRN�
�6KD\NK�
ৡDGǌT�

9ROXPH��
3DJH�1R�

*HQHUDO�
6XEMHFW� RI�
WKH�
1DUUDWLRQ

2EVHUYDWLRQV�
DQG� &KDLQ�
$QDO\VLV

DO�$VDG�
$VDGƯ

� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�.KLৢƗO YRO�����S��
��

5HZDUG� RI�
'HHGV

'LUHFW

� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�.KLৢƗO YRO�����S��
��

,PDPDWH 'LUHFW

� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�.KLৢƗO YRO�����S��
���

+LVWRU\� RI�
3URSKHWV

'LUHFW

�� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ

LELG DO�.KLৢƗO YRO�����S��
���

(WKLFV 'LUHFW

�� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO� $VDGƯ

�3UREDEO\�
WKH�LELG�

DO�.KLৢƗO YRO�����S��
���

0HULWV 1DUUDWHV� IURP�
5XTD\\D� ELQW�
,VতƗT

�� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO�$VDG�
$VDGƯ DO�
0DދUǌI� EL�
,EQ� -DUƗGDK�
DO�%DUGKDދƯ

LELG� �ZLWK�
IXOO�WLWOH�

DO�.KLৢƗO YRO�����S��
���

2FFXOWDWLRQ 'LUHFW

�� 0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� DO�
$VDGƯ DO�
0DދUǌI� EL�

LELG )DঌƗ
LO�
DO�6KL
D

S��� 9LUWXHV�RI� WKH�
6KL
D

'LUHFW
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1DUUDWLRQ�
1R�

1DUUDWRU
V�
1DPH� LQ�
WKH� &KDLQ�
�LQ�$UDELF�

)XOO� 1DPH�
DQG 5LMƗOƯ�
,GHQWLW\

6RXUFH�
%RRN�
�6KD\NK�
ৡDGǌT�

9ROXPH��
3DJH�1R�

*HQHUDO�
6XEMHFW� RI�
WKH�
1DUUDWLRQ

2EVHUYDWLRQV�
DQG� &KDLQ�
$QDO\VLV

,EQ� -DUƗGDK�
DO�%DUGKDދƯ

�� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO� $VDGƯ

LELG 0DދƗQƯ�
DO�
$NKEƗU

S����� ([HJHVLV 'LUHFW

�� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO� $VDGƯ

LELG 0DދƗQƯ�
DO�
$NKEƗU

S����� ,PDPDWH 'LUHFW

�� $EXOতDVDQ�
0XতDPPDG�
LEQ� $তPDG�
LEQ� $OL� LEQ�
DO� $VDGƯ

LELG 0DދƗQƯ�
DO�
$NKEƗU

S����� ([HJHVLV 'LUHFW

�� �7KURXJK�
KLV�IDWKHU�

�,QGLUHFW� DO�.KLৢƗO YRO�����S��
��

.QRZOHGJH ,QGLUHFW�
�,MƗ]D�FRUUHVSRQ
GHQFH��� QDUUDWHG�
IURP� ৡDGǌT
V�
IDWKHU� ZKR�
QDUUDWHG� IURP�
$VDGƯ

�������,Q�6XQQL�6RXUFHV
1R� 6XEMHFW��

'DWD�7\SH
6RXUFH�
�6XQQL�

'DWD���4XRWH 1DUUDWRU���
3HUVRQ�,'

2EVHUYDWLRQV�DQG�
$QDO\VLV

� 1DPH�DQG�
7LWOHV

DO�'KDKDEƯ��
6Ư\DU�
�OƗP�DOދ$
1XEDOƗތ

�7KH�,PDP��WKH�
ণƗIL਌��WKH�
7UDYHOHU��$EXO�
ণDVDQ�
0XতDPPDG�LEQ�
$তPDG�LEQ�$OL�
LEQ�$VDG��$VDGƯ�
DO�%DUGDދƯ\\�

0XতDPPDG�
LEQ�$তPDG�LEQ�
$OL�LEQ�$VDG�
$VDGƯ

&RQILUPDWLRQ�RI�
LGHQWLW\��WKH�WLWOHV�
�ণƗIL਌��DQG�
�,PDP��LQGLFDWH�
KLV�KLJK�VWDWXV�
DPRQJ�6XQQLV�

� 'HVFULSWLRQ�
DQG�9LUWXHV

,EQދ�,PƗG�
DO�ণDQEDOƯ��
6KDGKDUƗW�
DO�'KDKDE

�$QG�WKLV�
0XতDPPDG�ZDV�
D�JUHDW�ণƗIL਌��D�
FULWLF��D�SUROLILF�
QDUUDWRU�

LELG (PSKDVL]HV�KLV�
H[WHQVLYH�
PHPRUL]DWLRQ��
FULWLFLVP��DQG�
SUROLILF�QDUUDWLRQ�

� 0DVWHUV�
�7HDFKHUV�

DO�'KDKDEƯ��
6Ư\DU�

�+H�KHDUG�IURP�
ণDPƯG�LEQ�

���ণDPƯG�LEQ�
6KXދD\E�

&RQQHFWLRQ�ZLWK�
PDMRU�DQG�ZHOO�
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1R� 6XEMHFW��
'DWD�7\SH

6RXUFH�
�6XQQL�

'DWD���4XRWH 1DUUDWRU���
3HUVRQ�,'

2EVHUYDWLRQV�DQG�
$QDO\VLV

�OƗP�DOދ$
1XEDOƗތ

6KXދD\E��$EXO�
4ƗVLP�DO�
%DJKDZƯ\\��
�EGXOOƗK�LEQ$ދ
:DKE�DO�
'ƯQDZDUƯ\\��
DQG�,EQ�-DZৢƗތ�

���$EXO�4ƗVLP�
DO�%DJKDZƯ\\��
�EGXOOƗK$ދ���
LEQ�:DKE�
DO�'ƯQDZDUƯ�
���,EQ�-DZৢƗތ

NQRZQ�6XQQL�
PDVWHUV�

� 0DVWHUV�
�7HDFKHUV�

5DVKƯG�DO�
��৬৬ƗU$ދ
1X]KDW�DO�
1Ɨ਌LU

�+H�KHDUG�IURP�
$EXO�4ƗVLP�DO�
%DJKDZƯ\\��
$Eǌ�%DNU�LEQ�
$EƯ�'ƗZǌG��
$Eǌ�
0XতDPPDG�LEQ�
6DދƯG��ণDPƯG�
LEQ�6KXދD\E��
$EX8ދ�PDU�LEQ�
DO�1DততƗV��$EXO�
ণDVDQ�LEQ�
-DZৢƗތ��DQG�
PDQ\�RWKHUV�

���$EXO�4ƗVLP�
DO�%DJKDZƯ\\��
���$Eǌ�%DNU�
LEQ�$EƯ�
'ƗZǌG�
���$Eǌ�
0XতDPPDG�
LEQ�6DދƯG�
���ণDPƯG�LEQ�
6KXދD\E�
���$Eǌ8ދ�PDU�
LEQ�DO�1DততƗV��
���$EXO�ণDVDQ�
LEQ�-DZৢƗތ

$�PXFK�PRUH�
H[WHQVLYH�DQG�
LPSRUWDQW�OLVW�RI�
PDVWHUV��VKRZLQJ�
KLV�ZLGH�
FRQQHFWLRQV�

� 6WXGHQWV DO�5ƗILދƯ��
$NKEƗU�
4D]ZLQ

�$Eǌ�6DދG�
DO�6DPPƗQ�DO�
ণƗIL਌ QDUUDWHG�
IURP�KLP�

$Eǌ�6DދG�DO�
6DPPƗQ�DO�
ণƗIL਌

2QH�RI�KLV�
VWXGHQWV�ZKR�ZDV�
KLPVHOI�D�ণƗIL਌�

� 6WXGHQWV �,QGLUHFW�
UHSRUW�YLD�
FKDLQ�

,EUƗKƯP�LEQ�
<ǌVXI�%XQGƗU�
4D]ZƯQƯ�
QDUUDWHG�KDGLWK�
IURP�KLP�LQ�WKH�
PRVTXH�RI��$EƯ�
%DNU�DO�8VWƗGK��
LQ�4D]ZLQ�

,EUƗKƯP�LEQ�
<ǌVXI�%XQGƗU�
4D]ZƯQƯ

,QGLFDWHV�KLV�
WHDFKLQJ�DFWLYLW\�
LQ�4D]ZLQ�DQG�
KDYLQJ�D�KDGLWK�
FLUFOH�

� 6WXGHQWV �,QGLUHFW�
UHSRUW�YLD�
FKDLQ�

0XতDPPDG�LEQ�
$তPDG�DO�
%DUGDދƯ\\�
4D]ZƯQƯ�
QDUUDWHG�IURP�
KLP�

0XতDPPDG�
LEQ�$তPDG�DO�
%DUGDދƯ\\�
4D]ZƯQƯ

,QGLFDWHV�KLV�ORFDO�
VWXGHQWV�LQ�
4D]ZLQ�

� 3ODFH�RI�
$FWLYLW\�DQG�
1DUUDWLRQ

DO�5ƗILދƯ��
DO�7DGZƯQ�
IƯ�$NKEƗU�
4D]ZLQ

�0XতDPPDG�
LEQ�$তPDG�DO�
%DUGDދƯ\\�LQ�
4D]ZLQ�
LQIRUPHG�XV����

� ([SOLFLWO\�VWDWHV�
KLV�KDGLWK�
QDUUDWLRQ�LQ�WKH�
FLW\�RI�4D]ZLQ�

� 7UDYHOV��DO�
5DততƗO�

5DVKƯG�
DOދ�$৬৬ƗU��
1X]KDW�DO�
1Ɨ਌LU

�$QG�KH�KDG�D�
MRXUQH\�LQ�
ZKLFK�KH�
JDWKHUHG�

� &RQILUPV�WKH�WLWOH�
�DO�5DততƗO��DQG�
KLV�WUDYHOV�WR�,UDT��
6\ULD��DQG�(J\SW�



6H\\HG�0RKDPPDG�0RVDYL��+RVVDLQ�6DWWDU��0RUWH]D�6D]MLQL

7
KH
�-
RX

UQ
DO
�R
I�
+
DG

LWK
�6
WX
GL
HV
�D
QG

�5
HV
HD
UF
KH
V
_
9
RO
���

_�1
R�
��

_�$
XW
XP

Q
��
��

���

1R� 6XEMHFW��
'DWD�7\SH

6RXUFH�
�6XQQL�

'DWD���4XRWH 1DUUDWRU���
3HUVRQ�,'

2EVHUYDWLRQV�DQG�
$QDO\VLV

EHWZHHQ�,UDT��
6\ULD��(J\SW��
DQG�RWKHU�
UHJLRQV�DQG�
FRXQWULHV�

WR�DFTXLUH�KDGLWK�

�� 0HPRU\�
DQG�3UROLILF�
1DUUDWLRQ

DO�'KDKDEƯ��
6Ư\DU�
�OƗP�DOދ$
1XEDOƗތ

�+H�QDUUDWHG�
IURP�PHPRU\�
PRUH�WKDQ�WKLUW\�
WKRXVDQG�KDGLWK�
LQ�4D]ZLQ�DQG�
5D\\��DQG�KH�
KDG�QR�SDSHU�
ZLWK�KLP�

� $�WHVWLPRQ\�WR�KLV�
H[WUDRUGLQDU\�
PHPRU\�DQG�
QDUUDWLRQ�RI�PRUH�
WKDQ��������KDGLWK�
IURP�PHPRU\�

�� 1LFNQDPH�
DQG�)DWKHU
V�
$WWULEXWLRQ

LELG �+LV�IDWKHU�LV�
NQRZQ�DV�
ণDUƗUDK��DQG�
�,EQ�ণDUƗUDK�

+LV�IDWKHU�ZDV�
NQRZQ�DV�
�ণDUƗUDK��

,QIRUPDWLRQ�IRU�
FRPSDUDWLYH�
LGHQWLILFDWLRQ�DQG�
GLVWLQJXLVKLQJ�
IURP�KRPRQ\PV�

�� 'HDWK LELG �+H GLHG�LQ�
4D]ZLQ�LQ�WKH�
\HDU�WKUHH�
KXQGUHG�DQG�
IRUW\�HLJKW��
�����$+�

� ,PSRUWDQW��7KH�
GDWH�RI�KLV�GHDWK�
�����$+���ZKLFK�
LV�NH\�IRU�
FRPSDULVRQ�ZLWK�
ৡDGǌT
V�PHHWLQJ�
GDWH������$+��

�� 'HDWK 5DVKƯG�DO�
��৬৬ƗU$ދ
1X]KDW�DO�
1Ɨ਌LU

,ELG � &RQILUPDWLRQ�RI�
WKH�GHDWK�GDWH�LQ�
RWKHU�VRXUFHV�

���$QDO\VLV�RI�$EXO�ণDVDQ�$VDGƯ
V�&KDLQ�'DWD

�����([DPLQDWLRQ�RI�2PLVVLRQV��&KDQJHV��DQG�'LVWRUWLRQV�RI�1DPHV

�� 'LVWRUWLRQ�RI�QDPHV� 7KH�PRVW�LPSRUWDQW�FDVH�LV�WKH�GLVWRUWLRQ�RI�KLV�

JHRJUDSKLFDO� DWWULEXWLRQ�� ,Q� 6KL
L� VRXUFHV� ���DGǌT܇� KH LV� PDLQO\�

UHIHUUHG� WR� E\� WKH� UHODWLRQ� RI� �$VDGƯ�� RU� �DO�%DUGDұƯ\\��� $Q�

H[DPLQDWLRQ� RI� 6XQQL� VRXUFHV� VKRZV� WKDW� WKH� FRUUHFW� QLVED� LV� �DO�

%DUGDұƯ�� �UHODWLYH� WR� WKH� UHJLRQ� RI� �%DUGDދD�� LQ� $]HUEDLMDQ��� 7KLV�

GLIIHUHQFH� PD\� EH� GXH� WR� D� VFULEH
V� HUURU� RU� D� FKDQJH� LQ�

SURQXQFLDWLRQ�RYHU�WLPH�
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�� 2PLVVLRQV�LQ�WKH�FKDLQV�RI�QDUUDWLRQ� ,Q܇�DGǌT
V�FKDLQV��KLV�QDPH�LV�

VRPHWLPHV� DEEUHYLDWHG� WR� �0XۊDPPDG� LEQ� �PDGۊ$ $VDGƯ��� ZKLFK�

WKH�RPLVVLRQ�RI�KLV�JUDQGIDWKHU
V�QDPH���$OL���DQG�KLV� IXOO� UHODWLRQ�

RI� ��DO�%DUGDұƯ\\��� FDQ� OHDG� WR� D� KRPRQ\P\�ZLWK� RWKHU� QDUUDWRUV�

�VXFK�DV�0XۊDPPDG�LEQ�$ۊPDG�LEQ�$OL�LEQ�DO܇�DOW���7KLV�KLJKOLJKWV�

WKH� QHHG� IRU� SUHFLVLRQ� LQ� DFFXUDWHO\� LGHQWLI\LQJ� QDUUDWRUV� EDVHG�

VROHO\�RQ�WKHLU�NXQ\D�DQG�IDWKHU
V�QDPH�

�� 'LVWRUWLRQ� LQ� WKH� QDPHV� RI�PDVWHUV� ,Q�6XQQL� VRXUFHV�� WKH� QDPH�RI�

RQH� RI� KLV�PDVWHUV� LV�PHQWLRQHG� DV� �,EQ� -DZ܈ƗҲ���ZKLOH� LW�PD\� EH�

QDUUDWHG� GLIIHUHQWO\� LQ� VRPH� 6KL
L� FKDLQV�� 7KLV� LVVXH� UHTXLUHV� D�

SUHFLVH�FRPSDUDWLYH�DQDO\VLV�RI�DOO�KLV�FKDLQV�LQ�ERWK�WUDGLWLRQV�

�����$QDO\VLV�RI�'LUHFW�DQG�,QGLUHFW�1DUUDWLRQV�DQG�DQ�([DPLQDWLRQ�RI�

0DVWHUV�DQG�6WXGHQWV

�� 'LUHFW� QDUUDWLRQV� �OLVWHQLQJ�� 7KH� YDVW� PDMRULW\� RI� �DGǌT¶V܇

QDUUDWLRQV�IURP�$VDGƯ�LV�GLUHFW�DQG�LV�QDUUDWHG�ZLWK�H[SOLFLW�SKUDVHV�

VXFK� DV� ����DGGDWKDQƗۉ� ELO� 5D\\��� 7KLV� LQGLFDWHV� D� IDFH�WR�IDFH�

PHHWLQJ�DQG�WKH�KLJK�FUHGLELOLW\�RI�WKHVH�QDUUDWLRQV�ZLWK܇�DGǌT�

�� ,QGLUHFW� QDUUDWLRQ� 7KHUH� LV� RQO\� RQH� FDVH� RI� LQGLUHFW� QDUUDWLRQ�

ZKHUH� DGǌT܇ QDUUDWHV� IURP� $VDGƯ WKURXJK� KLV� IDWKHU� �$OL� LEQ�

������6'$�������,EQ�%ƗEDZD\K���XVD\Qۉ+����������7KLV�VKRZV�WKDW�


DGǌT܇V� IDWKHU�ZDV� DOVR� RQH� RI�$VDGƯ
V� VWXGHQWV�� DQG� WKLV� VFKRODUO\�

FRQQHFWLRQ�JRHV�EDFN�D�JHQHUDWLRQ�

$VDGƯ
V�PDVWHUV��EDVHG�RQ�6XQQL�VRXUFHV���+LV�QHWZRUN�RI�PDVWHUV�LV�

YHU\�H[WHQVLYH�DQG�FRQVLVWV�RI�SURPLQHQW�6XQQL�ILJXUHV�
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� DPƯG�LEQ�6KXұD\Eۉ

� $EXO�4ƗVLP�DO�%DJKDZƯ\\ �RQH�RI�WKH�JUHDWHVW�6XQQL�KDGLWK�VFKRODUV�

� $Eǌ�%DNU�LEQ�$EƯ�'ƗZǌG �VRQ�RI�WKH�DXWKRU�RI�6XQDQ�

� ұ$EGXOOƗK�LEQ�:DKE�DO�'ƯQDZDUƯ

� ,EQ�-DZ܈ƗҲ

� $Eǌ�0XۊDPPDG�LEQ�6DұƯG

� 7KLV�OLVW�VKRZV�WKDW�$VDGƯ EHQHILWHG�IURP�WKH�SXUHVW�KDGLWK�VRXUFHV�RI�

WKH�6XQQL�WUDGLWLRQ�

�� $VDGƯ
V�VWXGHQWV�

� 6KD\NK܇�DGǌT �KLV�PRVW�LPSRUWDQW�,PDPL�VWXGHQW�

� $Eǌ�6DұG�DO�6DPPƗQ�DOۉ�ƗILܲ �RQH�RI�WKH�SURPLQHQW�6XQQLۉ�XIIƗܲ�

� ,EUƗKƯP�LEQ�<ǌVXI�%XQGƗU�4D]ZƯQƯ �D�ORFDO�QDUUDWRU�LQ�4D]ZLQ�

� 0XۊDPPDG� LEQ� �PDGۊ$ DO�%DUGDұƯ\\� 4D]ZƯQƯ �D� ORFDO� QDUUDWRU� LQ�

4D]ZLQ�

� 7KLV� FRPELQDWLRQ� GHPRQVWUDWHV� KLV� UROH� DV� D� FRQQHFWLQJ� EULGJH�

EHWZHHQ�WKH�WZR�VLGHV�

'HVSLWH� $VDGƯ EHLQJ� 6XQQL�� WKH� YDVW� PDMRULW\� RI� WKH� QDUUDWLRQV�

QDUUDWHG�IURP�KLP�E\܇�DGǌT UHYROYH�DURXQG�SXUHO\�6KL
L�FRQFHSWV�VXFK�

DV�WKH�YLUWXHV�RI�WKH�$KO�DO�%D\W��WKH�,PDPDWH��DQG�WKH�FKDUDFWHULVWLFV�

RI� WKH� 6KL
D�� 7KLV� GHPRQVWUDWHV� 
DGǌT܇V� LQWHOOLJHQW� DQG� SXUSRVHIXO�

VHOHFWLRQ�

�����*HQHUDO�1DUUDWLYH�6WDWXV�RI�ৡDGǌT LQ�5HODWLRQ�WR�+LV�:RUNV

� 7UDQV�GHQRPLQDWLRQDO� QDUUDWLRQ�� ��DGǌT܇ ZLWK� JUHDW� SUXGHQFH�� XVHG�
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WUXVWZRUWK\� 6XQQL� PDVWHUV� WR� VWUHQJWKHQ� DQG� VXSSRUW� ,PDPL�

WKHRORJLFDO�SULQFLSOHV�

� 8VLQJ� PHPRUL]HG� QDUUDWLRQV�� 
DGǌT܇V� QDUUDWLRQ� IURP� $VDGƯ�� ZKR�

NQHZ��7KLUW\�WKRXVDQG�KDGLWK�IURP�PHPRU\���VKRZV�WKDW܇�DGǌT KDG�

DFFHVV� WR�PHPRUL]HG�QDUUDWLRQV� WKDW�ZHUH� LQ� WKH�PHPRU\�RI�KDGLWK

VFKRODUV��QRW�MXVW�LQ�ERRNV��

� (PSKDVLV� RQ� GLUHFW� FKDLQV�� 
DGǌT܇V� LQVLVWHQFH� RQ� PHQWLRQLQJ� WKH�

H[DFW�PHHWLQJV� ��%LO� 5D\\� IƯ� 5DMDE RI� WKH� \HDU� WKUHH� KXQGUHG� DQG�

IRUW\�VHYHQ��� LQGLFDWHV� KLV� FULWLFDO� DQG� SUHFLVH� DSSURDFK� LQ� WKH�

VFLHQFH�RI�KDGLWK�

�����$VDGƯ
V 5ROH�LQ�ৡDGǌT
V�1DUUDWLYH�6\VWHP

,Q�WKH�QDUUDWLYH�V\VWHP�RI�6KD\NK܇�DGǌT��$EXOۉ�DVDQ�$VDGƯ SOD\HG�WKH�

IROORZLQJ�NH\�UROHV�

�� $� EULGJH� IRU� WKH� WUDQVPLVVLRQ� RI� WKH� 4D]ZLQ� KHULWDJH� WR� 5D\\�� +H�

ZDV� WKH� OLQN� EHWZHHQ� WZR� LPSRUWDQW� KDGLWK� VFKRROV�� DQG� DGǌT܇

JDLQHG DFFHVV� WR� D� WUHDVXUH� WURYH� RI�4D]ZƯQƯ 6XQQL� KDGLWK� WKURXJK�

KLP�

�� $� VRXUFH� IRU� VWUHQJWKHQLQJ� 6KL
L� FRQFHSWV� ৡDGǌT�� WKURXJK� FDUHIXO�

VHOHFWLRQ� RI� QDUUDWLRQV�� XVHG� KLP� DV� D� 6XQQL� VRXUFH� IRU� QDUUDWLQJ�

KDGLWK� WKDW� GLUHFWO\� EHQHILWHG� WKH� ,PDPL� WUDGLWLRQ�� 7KLV�ZRUN� JDYH�

WKH� QDUUDWLRQV� DGGLWLRQDO� ZHLJKW� DQG� FUHGLELOLW\� LQ� LQWHU�

GHQRPLQDWLRQDO�GHEDWHV�

�� $�PRGHO�IRU�VFKRODUO\�LQWHUDFWLRQ� 
DGǌT܇V�LQWHUDFWLRQ�ZLWK�$VDGƯ LV�D�

SUDFWLFDO� H[DPSOH� RI� VFKRODUO\� LQWHUDFWLRQ� EDVHG� RQ� IDLUQHVV� DQG�
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GRFXPHQWDWLRQ� LQ� WKH� �WK� FHQWXU\�� LQ� ZKLFK� DQ� ,PDPL� VFKRODU�� LQ�

VHDUFK�RI�WUXWK��JRHV�WR�D�WUXVWZRUWK\�DQG�SLRXV�6XQQL�VFKRODU�

�� 3URYLGLQJ� D� SDUW� RI� WKH� ELRJUDSKLFDO� QHWZRUN� LQIUDVWUXFWXUH� 7KH�

LGHQWLILFDWLRQ�RI�$VDGƯ DQG�KLV�PDVWHUV¶�KHOSV�LQ�EHWWHU�XQGHUVWDQGLQJ�

WKH�YDVW�QDUUDWLYH�QHWZRUN�WKDW܇�DGǌT XVHG�

���&RQVHTXHQFHV�RI�WKH�3UHVHQFH�RI�$EXO�ণDVDQ�$VDGƯ�4D]ZƯQƯ LQ�

WKH�5HJLRQ�RI�5D\\��6FLHQWLILF�DQG�&XOWXUDO�,PSDFWV�RQ�WKH�5D\\�

+DGLWK�6FKRRO

7KH� SUHVHQFH� RI�$EXOۉ�DVDQ�0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ�

$VDG� $VDGƯ�� D� 6XQQL�4D]ZƯQƯ QDUUDWRU�� LQ� WKH� FLW\� RI� 5D\\� DQG� KLV�

PHHWLQJ� ZLWK� 6KD\NK� ��DGǌT܇ DOWKRXJK� OLPLWHG�� KDG� VLJQLILFDQW�

FRQVHTXHQFHV� LQ� WKH� ILHOG� RI� VFKRODUO\� LQWHUDFWLRQV� DQG� WKH�

WUDQVPLVVLRQ�RI�QDUUDWLRQV�EHWZHHQ�WKH�WZR�KDGLWK�UHJLRQV�RI�4D]ZLQ�

DQG� 5D\\�� $Q� H[DPLQDWLRQ� RI� 6KD\NK� 
DGǌT܇V� ZRUNV� VKRZV� WKDW� KH�

FDUHIXOO\�VHOHFWHG�IURP�WKH�QDUUDWLRQV�WUDQVPLWWHG�E\�$VDGƯ WKRVH�WKDW�

ZHUH� FRQVLVWHQW� ZLWK� ,PDPL� SULQFLSOHV�� )RU� H[DPSOH�� LQ� DO�$PƗOƯ��

DGǌT܇ H[SOLFLWO\�VWDWHV�WKDW�KH�KHDUG�WKHVH�QDUUDWLRQV�IURP�$VDGƯ LQ�WKH�

\HDU�����$+�LQ�WKH�FLW\�RI�5D\\��,EQ�%ƗEDZD\K��Q�G��������������7KLV�

OLPLWHG� EXW� LPSRUWDQW� LQWHUDFWLRQ� KDG� VHYHUDO� VFKRODUO\� DQG� FXOWXUDO�

FRQVHTXHQFHV�WKDW�ZLOO�EH�GLVFXVVHG�EHORZ�

4D]ZLQ��$EXOতDVQ�

$VDGƯ

5D\\��

6KD\NK�ৡDGǌT
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�����ৡDGǌT
V�0HWKRGLFDO�,QWHUDFWLRQ�ZLWK�6XQQL�0DVWHUV�DQG�$YRLGLQJ�

8QVXEVWDQWLDWHG�1DUUDWLRQV

*LYHQ� WKH� OLPLWHG� QXPEHU� RI� 
DGǌT܇V� QDUUDWLRQV� IURP� $VDGƯ �DERXW� ���

QDUUDWLRQV�LQ�YDULRXV�ZRUNV�VXFK�DV�DO�.KL܈ƗO��DO�$PƗOƯ��0DұƗQƯ�DO�$NKEƗU��

DQG�)DڲƗҲLO�DO�6KL
D��DQG�WKH�DEVHQFH�RI�DQ\�H[SUHVVLRQ�RI�PHUF\�RU�SUDLVH�

IRU� KLP� LQ� WKH� QDUUDWLRQV�� LW� EHFRPHV� FOHDU� WKDW� 6KD\NK� DGǌT܇ KDG� D�

PHWKRGLFDO�DQG�VHOHFWLYH�DSSURDFK�LQ�KLV�LQWHUDFWLRQ�ZLWK�WKLV�QDUUDWRU��,EQ�

%ƗEDZD\K�� ����� $'������ 6+�� ��� ��� LGHP�� Q�G��� ������ 7KH� VHOHFWLRQ� RI�

WKHVH�KDGLWK�RQO\�RFFXUUHG�ZKHQ�WKHLU�FRQWHQW�ZDV�FRPSDWLEOH�ZLWK�,PDPL�

WKHRORJLFDO� DQG� QDUUDWLYH� FULWHULD�� 7KLV� PHWKRG� LV� D� PDQLIHVWDWLRQ� RI� WKH�

UDWLRQDOLW\�DQG�KDGLWK�FDXWLRQ�UHIOHFWHG�LQ܇�DGǌT
V�KDGLWK�ZULWLQJ�FKDUDFWHU�

�6DWWDU�������$'������$+�������

�����7KH�7UDQVPLVVLRQ�RI�1DUUDWLRQ�IURP�WKH�4D]ZLQ�6FKRRO�WR�5D\\�E\�$VDGƯ

,Q 6XQQL�ELRJUDSKLFDO�VRXUFHV��LQFOXGLQJ�DO�7DGZƯQ�IƯ�$NKEƗU�4D]ZLQ��LW�LV�

VWDWHG� WKDW�$EXOۉ�DVDQ� $VDGƯ QDUUDWHG� LQ� 4D]ZLQ� DQG� KHOG� VHVVLRQV� �DO�

5ƗILދƯ�������$'������$+���������DQG���������������$OVR��6Ư\DU�$ұOƗP�DO�

1XEDOƗҲ GHVFULEHV�KLP�DV�D��5DۊۊƗO��ZKR�ZDV�DOVR�SUHVHQW�LQ�YDULRXV�FLWLHV�

VXFK� DV�%DJKGDG��6\ULD�� DQG�(J\SW� �DO�'KDKDEƯ�� �����$'������$+�� ����

������ +LV� SUHVHQFH� LQ� 5D\\� LQ� WKH� \HDU� ���� $+�� ZKHQ� DGǌT܇ UHFHLYHG�

QDUUDWLRQV� IURP� KLP�� LQGLFDWHV� WKH� GLUHFW� WUDQVPLVVLRQ� RI�4D]ZƯQƯ KDGLWK�

NQRZOHGJH�WR�5D\\�WKURXJK�KLP�

����� $Q� ([DPSOH� RI� ,QWHU�GHQRPLQDWLRQDO� ,QWHUDFWLRQV� LQ� WKH� 2SHQ�

$FDGHPLF�(QYLURQPHQW�RI�5D\\

7KH� RSHQ� DFDGHPLF� HQYLURQPHQW� RI� 5D\\� LQ� WKH� �WK� FHQWXU\�� HVSHFLDOO\�
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GXULQJ� WKH� %X\LG� UXOH�� DOORZHG� VFKRODUV� IURP� GLIIHUHQW� GHQRPLQDWLRQV� WR�

HQJDJH�LQ�GLDORJXH�DQG�QDUUDWLRQ�DORQJVLGH�HDFK�RWKHU��0XVDYL�DQG�6DWWDU��

�����$'������6+�
DGǌT܇�������V�DFFHSWDQFH�RI�QDUUDWLRQV�IURP�QDUUDWRUV�

OLNH�$ۊPDG�LEQۉ�DVDQ�DO�4DܒܒƗQ DQG�$EXOۉ�DVDQ�$VDGƯ LV�DQ�H[DPSOH�RI�

WKLV�LQWHUDFWLRQ��$OWKRXJK�WKH�QXPEHU�RI�WKHVH�QDUUDWLRQV�LV�VPDOO��LW�VKRZV�

D�SDWK�WKDW܇�DGǌT ZDV�SXUVXLQJ�WR�EHQHILW�IURP�WKH�6XQQL�VFKRODUO\�KHULWDJH�

ZLWKLQ�WKH�IUDPHZRUN�RI�,PDPL�FULWHULD�

����� 7KH� &RQWHQW�%DVHG� ,QIOXHQFH� RI� $VDGƯ
V� 1DUUDWLRQV� LQ� ৡDGǌT
V�

:RUNV

$Q� DQDO\VLV� RI� WKH� FRQWHQW� RI� $VDGƯ
V� QDUUDWLRQV� VKRZV� WKDW� WKHLU�

WKHPHV� DUH�RIWHQ� HWKLFDO�� HGXFDWLRQDO�� DQG� UHODWH� WR� WKH�YLUWXHV�RI� WKH�

$KO� DO�%D\W� �$6��� )RU� H[DPSOH�� QDUUDWLRQV� LQ� )DڲƗҲLO� DO�6KL
D DQG�

0DұƗQƯ� DO�$NKEƗU DUH� WUDQVPLWWHG� WKDW� GLUHFWO\� DGGUHVV� WKH�

FKDUDFWHULVWLFV� RI� EHOLHYHUV� DQG� WKH� YLUWXHV� RI� WKH� )DPLO\� RI�

0XতDPPDG��3%8+���,EQ�%ƗEDZD\K��Q�G������0DދƗQƯ�DO�$NKEDU��������

DGǌT܇ FDXWLRXVO\�DQG�VHOHFWLYHO\�LQFRUSRUDWHG�WKHVH�QDUUDWLRQV�LQWR�KLV�

ZRUNV� WR�SUHVHUYH� WKH� ,PDPL� WKHRORJLFDO� IUDPHZRUN�ZKLOH�EHQHILWLQJ�

IURP�WKH�6XQQL�WUDGLWLRQ��,VPD
LOL]DGHK�������$'������6+�������

�����7KH�+LJKOLJKWLQJ�RI�,QWHUDFWLRQ�EHWZHHQ�WKH�7ZR�+DGLWK�6FKRROV�RI�

4D]ZLQ�DQG�5D\\

$OWKRXJK�WKH�GDWD�DERXW�$VDGƯ LV�OLPLWHG��WKLV�YHU\�GDWD�VKRZV�WKDW�KH�

ZDV� D� SDUW� RI� D�ZLGHU� VFKRODUO\� QHWZRUN� WKDW� IRUPHG� WKH� FRQQHFWLQJ�

OLQN� EHWZHHQ� 4D]ZLQ� DQG� 5D\\�� $VDGƯ
V� VFKRODUO\� WUDYHOV�� WKH�

QDUUDWLRQV� WUDQVPLWWHG� LQ� 4D]ZLQ�� DQG� WKH� IDFH�WR�IDFH� PHHWLQJ� ZLWK�

DGǌT܇ LQ� 5D\\� LV� HYLGHQFH� RI� WKLV� FRQQHFWLRQ� �5DVKƯG�
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DOދ�$৬৬ƗU�������$'������$+�����������7KLV� LQWHUDFWLRQ�VKRZV� WKDW� LQ�

WKH� �WK� FHQWXU\�$+�� WKH� IORZ� RI� KDGLWK�ZDV� QRW� OLPLWHG� E\� UHOLJLRXV�

ERXQGDULHV� EXW� ZDV� EDVHG� RQ� VFKRODUO\� FULWHULD� DQG� LQWHU�

GHQRPLQDWLRQDO�GLDORJXH�

,Q� VXPPDU\�� D� SUHFLVH� DQDO\VLV� RI� $EXO� �DVDQۉ $VDGƯ
V� UROH� LQ�

6KD\NK܇�DGǌT
V�ZRUNV��DOWKRXJK�EDVHG�RQ OLPLWHG�VRXUFHV��SURYLGHV�D�

YDOXDEOH� RSSRUWXQLW\� IRU� D� UH�H[DPLQDWLRQ� RI� D� SDUW� RI� WKH� KDGLWK�

LQWHUDFWLRQV� EHWZHHQ� 6XQQL� DQG� ,PDPL� VFKRROV�� DQ� LQWHUDFWLRQ� WKDW�

ERUH�IUXLW�LQ�WKH�VFKRODUO\�FRQWH[W�RI�WKH�FLW\�RI�5D\\�DQG�SOD\HG�D�UROH�

LQ�SUHVHUYLQJ�WKH�6KL
L�QDUUDWLYH�KHULWDJH�

&RQFOXVLRQ

7KLV� VWXG\� LV� DQ� DWWHPSW� WR� UH�H[DPLQH� RQH� RI� WKH� OHVVHU�NQRZQ�

QDUUDWRUV� LQ� WKH� ,PDPL� KDGLWK� WUDGLWLRQ�� QDPHO\� $EXO� �DVDQۉ

0XۊDPPDG� LEQ� �PDGۊ$ LEQ� $OL� LEQ� $VDG� $VDGƯ� D� 6XQQL� 4D]ZƯQƯ�

QDUUDWRU�ZKRVH�QDPH�LV�UHFRUGHG�LQ�D�OLPLWHG�EXW�VLJQLILFDQW�ZD\�LQ�WKH�

KDGLWK�ZRUNV�RI�6KD\NK܇�DGǌT �,EQ�%ƗEDZD\K�DO�4XPPƯ���$�SUHFLVH�

H[DPLQDWLRQ�RI�ELRJUDSKLFDO�DQG�KDGLWK�GDWD�LQ�6KL
L�DQG�6XQQL�VRXUFHV�

VKRZHG� WKDW� WKLV� QDUUDWRU� ZDV� QRW� RQO\� RQH� RI� WKH� SURPLQHQW� 6XQQL�

KDGLWK� VFKRODUV� LQ� WKH� �WK� FHQWXU\� $+� EXW� DOVR� SOD\HG� DQ� LPSRUWDQW�

UROH� LQ� WKH� WUDQVPLVVLRQ� RI� WKH�4D]ZLQ� KDGLWK� KHULWDJH� WR� WKH� FLW\� RI�

5D\\� DQG� LQ� LQGLUHFWO\� LQIOXHQFLQJ� WKH� QDUUDWLYH� VWUXFWXUH� RI� 
DGǌT܇V�

ZRUNV�

,Q�WKH�ILUVW�LQVWDQFH��DQ�DQDO\VLV�RI�WKH�SUHVHQFH�RI�$VDGƯ
V�QDPH LQ�


DGǌT܇V�ZRUNV� VKRZHG� WKDW�KH� LV�PHQWLRQHG� LQ�D�FROOHFWLRQ�RI�KDGLWK�

WH[WV� VXFK�DV�DO�$PƗOƯ��DO�.KL܈ƗO��0DұƗQƯ�DO�$NKEƗU�� DQG�)DڲƗҲLO� DO�
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6KL
D�� ZLWK� YDULRXV� WLWOHV� DQG� QLFNQDPHV�� DQG� D� WRWDO� RI� DERXW� ���

QDUUDWLRQV� DUH� WUDQVPLWWHG� IURP� KLP�� $OWKRXJK� WKLV QXPEHU� VHHPV�

UHODWLYHO\�VPDOO��D�TXDOLWDWLYH�DQDO\VLV�RI�WKHVH�QDUUDWLRQV�UHYHDOHG�WKDW�

WKHLU�PDLQ� WKHPHV� DUH� LQ� WKH� ILHOGV� RI� HWKLFV�� WKH� YLUWXHV� RI� WKH� $KO�

DO�%D\W�� H[HJHVLV�� DQG� WKHRORJLFDO� LVVXHV�� ILHOGV� LQ� ZKLFK� WKH�

GLVFXUVLYH�LQWHUVHFWLRQ�EHWZHHQ�6KL
D�DQG�6XQQL�LV�PRUH�WKDQ�LQ�RWKHU�

WRSLFV�� 7KLV� YHU\� IDFW� VKRZV� WKDW� 6KD\NK� ��DGǌT܇ LQ� QDUUDWLQJ� WKHVH�

QDUUDWLRQV�� DFWHG� VHOHFWLYHO\� DQG� ZLWK� D� VSHFLILF� SXUSRVH�� QRW� E\�

FRLQFLGHQFH�

)URP�D�ELRJUDSKLFDO�SHUVSHFWLYH�� WKLV�DUWLFOH�DOVR�SURYHG�WKDW�$EXO�

DVDQۉ $VDGƯ ZDV�QHYHU�DGGUHVVHG�ZLWK�WHUPV�RI�PHUF\�VXFK�DV��5DڲƯ�

$OODK� ұDQKX�� RU� �5DۊLPDKX�$OODK�� LQ� 6KL
L� VRXUFHV��ZKLFK� LWVHOI� FDQ�

LQGLFDWH�WKH�GHQRPLQDWLRQDO�GLVWDQFH�EHWZHHQ�KLP�DQG܇�DGǌT��2Q�WKH�

RWKHU� KDQG�� LQ� 6XQQL� ELRJUDSKLFDO� VRXUFHV� VXFK� DV� 6Ư\DU� $ұOƗP� DO�

1XEDOƗҲ�� 6KDGKDUƗW� DO�'KDKDE�� DQG� 1X]KDW� DO�1ƗܲLU�� KH� LV� SUDLVHG�

ZLWK� LPSRUWDQW� WLWOHV� VXFK� DV� �DOۉ�ƗILܲ�� DO�5DۊۊƗO�� DO�1DTTƗG�� DO�

,PDP���DQG�WKHUH�DUH�HYHQ�UHSRUWV�RI�KLV�KLJK�PHPRUL]DWLRQ�SRZHU�LQ�

QDUUDWLQJ� PRUH� WKDQ� WKLUW\� WKRXVDQG� KDGLWK� ZLWKRXW� XVLQJ� D� ZULWWHQ�

WH[W�� 7KHVH� GHVFULSWLRQV� QRW� RQO\� KLJKOLJKW� KLV� VWDWXV� LQ� WKH� 6XQQL�

WUDGLWLRQ� EXW� DOVR� MXVWLI\� ZK\� D� SURPLQHQW� 6KL
L� KDGLWK� VFKRODU� OLNH�

DGǌT܇ ZRXOG�UHIHU�WR�KLP�

$QRWKHU� LPSRUWDQW� SRLQW� DGGUHVVHG� LQ� WKLV� UHVHDUFK� LV� WKH� VSHFLDO�

JHRJUDSKLFDO DQG� DFDGHPLF� SRVLWLRQ� RI� WKH� FLW\� RI� 5D\\� LQ� WKH� �WK�

FHQWXU\�$+��7KH�RSHQ�DQG�SOXUDOLVWLF�DFDGHPLF�HQYLURQPHQW�LQ�5D\\��

HVSHFLDOO\�GXULQJ�WKH�%X\LG�SHULRG��SURYLGHG�D�FRQWH[W�IRU� LQWHUDFWLRQ�

EHWZHHQ� ,VODPLF� GHQRPLQDWLRQV�� 7KLV� HQYLURQPHQW� DOORZHG� 6KD\NK�
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DGǌT܇ WR�PHHW�ZLWK�QRQ�,PDPL�QDUUDWRUV�OLNH�$EXOۉ�DVDQ�$VDGƯ DQG�WR�

EHQHILW�IURP�WKHLU�NQRZOHGJH�ZLWKLQ�D�VSHFLILF�IUDPHZRUN܇��DGǌT QRW�

RQO\� QDUUDWHG� IURP�$VDGƯ EXW� DOVR� KLV�PDQQHU� RI� QDUUDWLRQ� �ZLWK� WKH�

SKUDVHV� �DGGDWKDQƗۉ� ���� ELO� 5D\\��� H[SOLFLWO\� LQ� WKH� \HDU� ���� $+��

VKRZV� WKDW� WKLV�HQFRXQWHU�ZDV� IDFH�WR�IDFH� DQG�DXGLEOH� DQG�KDG�KLJK�

ELRJUDSKLFDO�LPSRUWDQFH�

,Q�WKH�ORFDO�VWXGLHV�GLPHQVLRQ��WKH�DUWLFOH�FODULILHG�WKDW�$EXOۉ�DVDQ�

$VDGƯ ZDV�D�QDWLYH�RI�4D]ZLQ��EXW�LQ�VRXUFHV��KH�LV�DOVR�NQRZQ�E\�WKH�

WLWOH��DO�%DUGDұƯ\\���ZKLFK�UHIHUV�WR�D�UHJLRQ�LQ�$]HUEDLMDQ��+RZHYHU��

QXPHURXV�KDGLWK�DQG�ELRJUDSKLFDO�SLHFHV�RI�HYLGHQFH�VKRZHG� WKDW�KH�

KDG� DQ� DFWLYH� SUHVHQFH� LQ� 4D]ZLQ� DQG� 5D\\� DQG� WKDW� KLV� KDGLWK�

VHVVLRQV�ZHUH�KHOG�LQ�ERWK�FLWLHV܇��DGǌT
V�QDUUDWLRQ�IURP�KLP�LQ�5D\\�

LV�D�VWUDWHJLF�SRLQW�LQ�WKH�WUDQVPLVVLRQ�RI�WKH�4D]ZLQ�6XQQL�WUDGLWLRQ�WR�

WKH�6KL
L�VFKRODUO\�DQG�QDUUDWLYH�FRQWH[W�RI�WKH�FLW\�RI�5D\\��7KLV�SRLQW�

DOVR� SURYHV� WKDW� WKH� UROH� RI� WKH� 4D]ZLQ� 6FKRRO� LQ� WKH� IRUPDWLRQ� RI�


DGǌT܇V� VFKRODUO\� FKDUDFWHU� LV� JUHDWHU� WKDQ� EHLQJ� OLPLWHG� WR� ,PDPL�

PDVWHUV�

$QRWKHU�DFKLHYHPHQW�RI�WKH�DUWLFOH�ZDV�WKH�SUHFLVH�LGHQWLILFDWLRQ�RI�

$VDGƯ
V� PDVWHUV� DQG� VWXGHQWV�� ZKLFK� VKRZHG� WKDW� KH� KDG� DQ� DFWLYH�

SRVLWLRQ�LQ�D�QHWZRUN�RI�H[WHQVLYH�VFKRODUO\�FRQQHFWLRQV�LQ�WKH�,VODPLF�

ZRUOG�RI�WKDW�WLPH��$PRQJ�KLV�SURPLQHQW�PDVWHUV�DUH�$EXO�4ƗVLP�DO�

%DJKDZƯ\\ DQG�0XۊDPPDG�LEQ�-DUƯU�ܑDEDUƯ��DQG�DPRQJ�KLV�VWXGHQWV�

DUH�$Eǌ�6DұG�DO�6DPPƗQ DQG�6KD\NK܇�DGǌT KLPVHOI��7KLV�GLYHUVLW\�LQ�

VFKRODUO\�FRQQHFWLRQV�QRW�RQO\�DGGV�WR�KLV�QDUUDWLYH�FUHGLELOLW\�EXW�DOVR�

VKRZV�D�NLQG�RI�OLQN�EHWZHHQ�WKH�6XQQL�DQG�6KL
L�KDGLWK�WUDGLWLRQV�

1HYHUWKHOHVV��WKLV�YHU\�FDVH�VWXG\�ZDV�DEOH�WR�SURYLGH�D�PRGHO�IRU�



6H\\HG�0RKDPPDG�0RVDYL��+RVVDLQ�6DWWDU��0RUWH]D�6D]MLQL

7
KH
�-
RX

UQ
DO
�R
I�
+
DG

LWK
�6
WX
GL
HV
�D
QG

�5
HV
HD
UF
KH
V
_
9
RO
���

_�1
R�
��

_�$
XW
XP

Q
��
��

���

UH�H[DPLQLQJ� 
DGǌT܇V� RWKHU� REVFXUH� PDVWHUV� DQG� UHFRQVWUXFWLQJ� WKH�

IRUJRWWHQ� VFKRODUO\� QHWZRUN� EHWZHHQ� WKH� 6XQQL� DQG� ,PDPL� KDGLWK�

VFKRROV�LQ�WKH��WK�FHQWXU\�$+��7KLV�DUWLFOH�VKRZHG�WKDW�HYHQ�QDUUDWRUV�

ZLWK� D� VPDOO� YROXPH� RI� QDUUDWLRQV� FDQ� EH� NH\� OLQNV� LQ� WKH� IORZ� RI�

NQRZOHGJH�� LQWHU�GHQRPLQDWLRQDO� LQWHUDFWLRQV�� DQG� WKH� LQWHOOHFWXDO�

VWUXFWXUH�RI�JUHDW�,PDPL�KDGLWK�VFKRODUV�

,W� LV� VXJJHVWHG� WKDW� IXWXUH� UHVHDUFK�� XVLQJ�PRUH� SUHFLVH� GRFXPHQW�

DQDO\VLV� PHWKRGV�� VKRXOG� H[DPLQH� RWKHU� 6XQQL� QDUUDWRUV� LQ� 
DGǌT܇V�

ZRUNV� WR� VKHG� PRUH� OLJKW� RQ� WKH� KLGGHQ� GLPHQVLRQV� RI� VFKRODUO\�

LQWHUDFWLRQV�LQ�WKH�HDUO\�,VODPLF�FHQWXULHV�

5HIHUHQFHV

,EQ %ƗEDZD\K��0���Q�G����DO�$PƗOƯ��%HLUXW��0X
DVVDVDW�DO�%L
WKD�

,EQ�%ƗEDZD\K��0���Q�G��܇��LIƗW�DO�6KƯұD��1�S���1�G�

,EQ�%ƗEDZD\K��0��������$'������6+���DO�.KL܈ƗO���*KDIIDUL��$��(G���

4RP��1�Q�

,EQ�%ƗEDZD\K��0��������$'������$+���0DұƗQƯ�DO�$NKEDU���*KDIIDUL��

$��(G���4RP��'DU�DO�+DGLWK�

,EQ� ��$��PƗG,ދ �Q�G����6KDGKDUƗW� DO�'KDKDE��%HLUXW��'DU� DO�.XWXE� DO�

,OPL\\DK�

,EQ�ণDMDU�DOދ�$VTDOƗQƯ��$��������$'������$+���7DKGKƯE�DO�7DKGKƯE��

%HLUXW��'DU�6DGU�

,VPD
LOL]DGHK�� $�� ������ $'������ 6+��� �7DZۊƯG� DGǌT܇ IURP� DQ�

$QDO\WLFDO�DQG�&ULWLFDO�3HUVSHFWLYH���8OXP�DO�+DGLWK��

%DJKGƗGƯ��.K��������$'������$+���7DUƯNK�%DJKGƗG��%HLUXW��'DU�DO�

.XWXE�DO�
,OPL\\DK�
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'KDKDEƯ�� 6K�� ������ $'������ $+��� 6Ư\DU� $ұOƗP� DO�1XEDOƗҲ�� &DLUR��

'DU�DO�+DGLWK�

5ƗILދƯ��$��������$'������$+���DO�7DGZƯQ�IƯ�$NKEƗU�4D]ZƯQ��7HKUDQ��

1�Q�

5DVKƯG� DOދ�$৬৬ƗU�� <�� ������ $'������ $+���1X]KDW� DO�1ƗܲLU� IƯ� 'KLNU�

PDQۉ�DGGDWKD� ұDQ� $ELO� 4ƗVLP� DO�%DJKDZƯ\\� PLQ� DOۉ�XIIƗܲ ZDO�

$NƗELU��1�S���'DU�,EQ�+D]P�

6DWWDU��+�� ������$'������6+���$Q�([DPLQDWLRQ� DQG�$QDO\VLV� RI� WKH�

5HDVRQV�DQG�&RQVHTXHQFHV�RI�7UDQVPLWWHG�1DUUDWLRQV�LQ�WKH�:RUNV�

RI� 6KD\NK܇�DGǌT��4RP��4RP�8QLYHUVLW\��9RO�� ���� QR�� ���� SS�� ���

����

6DWWDU��+��������$'������6+���7KH�5ROH�RI�7UDQVPLWWHG�1DUUDWLRQV�LQ�

,QWUD�6KL
L�7KHRORJLFDO�'LIIHUHQFHV��$�&DVH�6WXG\�RI�WKH�1RWLRQV�RI�

WKH�3URSKHW
V�,QIDOOLELOLW\�DQG�WKH�'LVWRUWLRQ�RI�WKH�4XU
DQ���0D
ULIDW�

DO�.DODPL��9RO������QR�����SS��������

6X\ǌ৬Ư�� -�� ������ $'������ $+��� 7DGUƯE� DO�5ƗZƯ�� �+DVKLP�� $�� (G���

%HLUXW��1�Q�

৫ǌVƯ��0��������$'������$+���DO�)LKULVW�� �$O�%DKU�DO�8OXP��0��(G���

1DMDI��DO�0DWED
DK�DO�+D\GDUL\\DK�

.UHPHU�� -�� /�� ������$'������ 6+���5HYLYDO� RI� &XOWXUH� LQ� WKH� %X\LG�

(UD��7HKUDQ��8QLYHUVLW\�3XEOLVKLQJ�&HQWHU�

1DMƗVKƯ��$��������$'������$+���5LMƗO�1DMƗVKƯ��4RP��0X
DVVDVDW�DO�

1DVKU�DO�,VODPL�

0XVWDZIL��+��1X]KDW�DO�4XOǌE���/H�6WUDQJH��*��(G���/HLGHQ��1�Q��
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0XVDYL��6��0��6DWWDU�� ������$'������6+��� �$Q�$QDO\WLFDO�6WXG\�RI�

WKH�3ODFH�RI�5HDVRQ�LQ�WKH�([HJHWLFDO�1DUUDWLRQV�RI�6KD\NK܇�DGǌT���

+DGLWK�+DZ]DK��

0XTDGGDVƯ��0������1�VDQ�DO�7DTƗVƯP��%HLUXWۊ$���+$������'$����Q�

0X਌DIIDU��0���Q�G����7DUƯNK�DO�6KL
D��1�S���1�Q�


