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'2,�����������+65����������������

$EVWUDFW

$EXO�4ƗVLP�6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�LEQ�0XܒD\\LU�DO�/DNKPƯ�

DO�6KƗPƯ�� NQRZQ� DV�ܑDEDUƗQƯ��ZDV�RQH�RI� WKH� JUHDWHVW�6XQQL�+DGLWK�

VFKRODUV� RI� WKH� ,VODPLF�ZRUOG� DQG�RQH RI� WKH� ORQJHVW�OLYLQJ�� ,Q�6KL
D�

ERRNV�� HVSHFLDOO\� 6KD\NK� 
DGǌT܇V� DO�.KL܈ƗO�� PDQ\� RI� KLV� QDUUDWLRQV�

KDYH� EHHQ� WUDQVPLWWHG�� 6KD\NK� ��DGǌT܇ WKURXJK� FRUUHVSRQGHQFH� ZLWK�

KLP� LQ� ,VIDKDQ�� WUDQVPLWWHG� WKH� QDUUDWLRQ� �.KD\UX� 1LVƗҴ� DO�-DQQDK��

YLD�ZULWLQJ�ZLWK�KLV�SHUPLVVLRQ��7KLV�QDUUDWLRQ�LV�PHQWLRQHG�LQ�YDULRXV�

6XQQL� VRXUFHV�� EXW� LQ� 6KL¶D� VRXUFHV�� 6KD\NK� DGǌT܇ ZDV� WKH� ILUVW� WR�

� &RUUHVSRQGLQJ�$XWKRU��IDKLPHK�JKRODPLQHMDG#LUDQ�LU�



)DKLPHK�*KRODPLQHMDG

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�
��

_�:
LQ
WH
U
��
��

���

LQWURGXFH�LW�LQWR�,PDPL�VRXUFHV��WUDQVPLWWLQJ�LW�IURP�KLV�6XQQL�6KD\NK��

/DNKPƯ��)RU�WKLV�UHDVRQ��UHJDUGLQJ�WR�WKH�LPSRUWDQFH�RI�DQDO\]LQJ�WKH

FKDLQ� RI� QDUUDWLRQ� �,VQƗG�� DQG� WH[W� �0DWQ�� RI� WKLV� QDUUDWLRQ� LQ� ERWK�

6XQQL�DQG�6KL¶D�VRXUFHV��HVSHFLDOO\�UHJDUGLQJ�WKH�FKURQRORJLFDO�RUGHU�

RI� LWV� QDUUDWRUV�� WKH� SUHVHQW� VWXG\�ZDV� FRQGXFWHG��7R� WKLV� HQG�� XVLQJ�

WKH� ,VQƗG�PDWQ DQDO\VLV� PHWKRG� IRU� H[DPLQLQJ� KDGLWKV� DQG� D�

GHVFULSWLYH�DQDO\WLFDO�DSSURDFK��DIWHU�GHVFULELQJ�WKH�GLIIHUHQW�RSLQLRQV�

DQG� YLHZV� DPRQJ� WKH� KDGLWK� VFKRODUV� LQ� H[SODLQLQJ� WKLV� KDGLWK�� ZH�

VHHN� D� FOHDU� DQVZHU� WR� WKH� TXHVWLRQ�� µ:KDW� FKDQJHV� DUH� WKHUH� LQ� WKH�

PDLQ�FODXVH�RI�WKLV�KDGLWK"¶�7KH�UHVXOWV�RI�WKH�DQDO\VLV�XVLQJ�WKH�,VQƗG

DQG� WH[W�PHWKRG� VKRZ� D� KLJK� GHJUHH� RI� FRUUHODWLRQ� RI� WKLV� KDGLWK� LQ�

YDULRXV� 6XQQL� VRXUFHV� DQG� D� VOLJKW� GLIIHUHQFH� ZLWK� WKH� 6KL¶D�

WUDQVPLVVLRQ�� 7KH� DQDO\VLV� UHYHDOHG� WKDW� DOPRVW� DOO� 6XQQL� VRXUFHV�

WUDQVPLWWHG� WKLV� KDGLWK� LQ� D� VLPLODU� PDQQHU�� ZKHUHDV� LQ� WKH� 6KL¶D�

WUDQVPLVVLRQ� E\�6KD\NK܇�DGǌT LQ� WKH�PDLQ� SKUDVH�� VOLJKW� FKDQJHV� LQ�

ZRUGLQJ�ZHUH�PDGH��+RZHYHU�� WKH�PHDQLQJ� DQG� FRQFHSW� UHPDLQ� WKH�

VDPH��DQG�WKH�JHQHUDO�VHQVH�LV�FRQYH\HG�WR�WKH�UHDGHU�

.H\ZRUGV� +DGLWK� 'DWLQJ�� ,VQƗG�PDWQ�� 1DUUDWLRQ� �.KD\U� 1LVƗҴ� DO�

-DQQDK���৫DEDUƗQƯ��6KD\NK�ৡDGǌT��DO�.KL܈ƗO�

,QWURGXFWLRQ

,VIDKDQ�LV�ORFDWHG�LQ�WKH�FHQWUDO�SODWHDX�RI�,UDQ�DQG�ZDV�WKH�FDSLWDO�RI�

WKH�%X\LG�G\QDVW\�LQ�WKH��WK�FHQWXU\�$+��$PDQDW������ $'������6+��

�������� 7KH� %X\LGV� ZHUH� 6KL¶D� LQ� WKHLU� UHOLJLRXV� RULHQWDWLRQ� �.DKQ��
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�����$'������6+�������7KH\�UXOHG�RYHU�DOO�RI�,UDQ��LQFOXGLQJ�,VIDKDQ��

DQG� E\� FUHDWLQJ� VWDELOLW\� LQ� WKH� FLW\�� WKH\� ZHUH� DEOH� WR� VRPH� H[WHQW�

SURPRWH� WKH� VSUHDG� RI� NQRZOHGJH� DQG� WKH� FUHDWLRQ� RI� ,VODPLF�

FLYLOL]DWLRQ��%DKPDQ\DU�������$'������6+����������$W�OHDVW�XQWLO�WKH�

�WK�FHQWXU\��DIWHU�WKH�0XVOLP�FRQTXHVW��,VIDKDQ�ZDV�NQRZQ�DV�D�6XQQL�

FLW\��+RZHYHU��DIWHU� WKH�ULVH�RI�WKH�%X\LGV�LQ� WKH�ILUVW�KDOI�RI�WKH��WK�

FHQWXU\��LW�JUDGXDOO\�EHFDPH�D�6KL¶D�FLW\�ZLWK�WKH�PLJUDWLRQ RI�6D\\LGV�

DQG� 6KL¶DV� �-D
IDUL\DQ�� ����� $'������ 6+�� ����� 2QH� RI� WKH� PRVW�

LPSRUWDQW� IDFWRUV� IRU� WKH� JURZWK� RI� 6KL
LVP� LQ� ,VIDKDQ� ZDV� WKH�

UHVLGHQFH�DQG�SURSDJDWLRQ�RI�WKH�%X\LG�PLQLVWHU܇�ƗۊLE�LEQ�ұ$EEƗG LQ�

WKH�FLW\��5D]DYL�������$'������6+������

6KD\NK� DGǌT܇ XVHG� 6XQQL� QDUUDWRUV� IURP� ,VIDKDQ�� LQFOXGLQJ�

/DNKPƯ�� DQG� DOZD\V�ZDQWHG� WR� WUDYHO� WR� ,VIDKDQ� WR�EHQHILW� IURP� WKH�

6KD\NKV�RI� WKDW� ODQG��+RZHYHU�� WKLV�RSSRUWXQLW\�ZDV�QRW�SURYLGHG� WR�

���/DNKPƯ�ZLWK��.KƗތ��LV�DWWULEXWHG�WR�/DNKP��WKH\�DUH�D�ODUJH�WULEH�DQG�JURXS�WKDW�WUDFHV�

LWV�OLQHDJH�WR�/DNKP��ZKRVH�QDPH�LV�0ƗOLN�LEQދ�$GƯ�LEQ�DO�ণƗULWK�LEQ�$GDG�LEQ�=D\G�

LEQ�<DVKMXE� LEQ� �8UD\Eދ LEQ� =D\G� LEQ�.DKOƗQ� LEQ� 6DED� LEQ�<DVKMDE� LEQ�<D
UXE� LEQ�

4DKWDQ��+H�ZDV�RQH�RI�WKH�VKHLNKV�RI�6DGXT�DQG�XVHG�WR�VHQG�KDGLWKV�WR�ৡDGǌT�IURP�

,VIDKDQ�YLD�ZULWLQJ���0DMOLVƯ�������$'������$+����������$O�/DNKPƯ�ZLWK��.KƗތ���ZLWK�

D��)DWতD��RQ�WKH��/ƗP��DQG�D��6XNǌQ��RQ�WKH��NKƗތ���LV�DWWULEXWHG�WR�/DNKP��DQG�KH�LV�

0ƗOLN� LEQ� ��GƯ$ދ /DNKP� DQG� -XGKDP� DUH� WZR� WULEHV� IURP� <HPHQ�� DQG� /DNKPL� LV�

6XOD\PƗQ� LEQ� �PDGۊ$ LEQ� $\\ǌE� DO�/DNKPƯ��$EXO�4ƗVLP� DO�ܑDEDUƗQƯ DOۉ�ƗILܲ�� ZKR�

OLYHG� IRU� D� KXQGUHG� \HDUV� �LELG�� ���� ������ DOۉ�ƗILܲ $EXO� 4ƗVLP� VDLG�� �$QG� KH� ZDV�

WUXVWZRUWK\�� �0L]]Ư�� �����$'������$+�� ��� ������0XVOLPDK� LEQ�4ƗVLP� DO�$QGDOXVƯ

VDLG�LQ�WKH�ERRN��DO܇�LODK����0XKDPPDG�LEQ�DOۉ�DVDQ�DO�+DPGƗQƯ QDUUDWHG�IURP�KLP��

DQG�KH�VDLG��+H�LV�ULJKWHRXV���$O�1DVƗҲƯ VDLG�LQ��$VƗPƯ�6KX\XNKLKƯ����7KHUH�LV�QRWKLQJ�

ZURQJ�ZLWK�KLP���DQG�KH�PHQWLRQHG�KLV�FKDVWLW\��SLHW\��DQG�WUXVWZRUWKLQHVV��ދ$VTDOƗQƯ��

�����$'������$+���������
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KLP��VR�KH�FKRVH�WR�FRUUHVSRQG�ZLWK�WKHP��6DWWDU�������$'������6+��

������)RU� WKLV� UHDVRQ��6KD\NK܇�DGǌT UHIHUV� WR�$ۊPDG� LEQ�$\\ǌE� DO�

/DNKPƯ ZLWK�WKH�SKUDVH��$NKEDUDQƯ�IƯPƗ�.DWDED�,OD\\D�PLQ�,܈IDKƗQ��

�KH� LQIRUPHG� PH� LQ� ZKDW� KH� ZURWH� WR� PH� IURP� ,VIDKDQ�� RU� �:D�

$NKEDUDQƗ�6XOD\PƗQ� LEQ�$ۊPDG� LEQ�$\\ǌE�DO�/DNKPƯ� IƯ�PƗ�.DWDED�

,OD\QƗ�PLQ� �PDGۊ$�DQG�6XOD\PƗQ�LEQ���IDKƗQ܈, LEQ�$\\ǌE�DO�/DNKPƯ

LQIRUPHG� XV� LQ� ZKDW� KH� ZURWH� WR� XV� IURP� ,VIDKDQ��� 7KH� ZRUG�

�$NKEDUDQƯ��LQ�WUDQVPLWWLQJ�KDGLWKV�LQGLFDWHV�WUDQVPLVVLRQ�E\�ZULWLQJ�

DORQJ�ZLWK�SHUPLVVLRQ��,MƗ]DK���ৡDGǌT��DO�.KL܈ƗO�������$'������6+��

���������DQG�����ৡDGǌT��$PƗOƯ�������$'������6+�������ৡDGǌT8ދ��\ǌQ�

$NKEƗU� DO�5LڲƗ�� ����� $'������ 6+�� ��� ������ 7KHUHIRUH�� WKH�

SHUPLVVLRQ� WR�QDUUDWH��.KD\U�1LVƗҴ�DO�-DQQDK��ZDV�REWDLQHG� WKURXJK�

FRUUHVSRQGHQFH�ZLWK�6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�DO�/DNKPƯ IURP�

,VIDKDQ��0RXVDYL�.KXUVDQ�������$'������$+�����

$EXO� 4ƗVLP� 6XOD\PƗQ� LEQ� �PDGۊ$ LEQ� $\\ǌE� LEQ� 0XܒD\\LU� DO�

/DNKPƯ�DO�6KƗPƯ��NQRZQ�DV�ܑDEDUƗQƯ��ZDV�ERUQ� LQ�$NND� LQ�����$+�

DQG�GLHG�LQ� ,VIDKDQ�LQ�����$+��'KDKDEƯ�������$'������$+����������

ܑDEDUƗQƯ ZDV�IDPRXV�IRU�EHLQJ�D WUDYHOHU�DQG�ZDQGHUHU��DV�KH�WUDYHOHG�

WR� PDQ\� FRXQWULHV�� LQFOXGLQJ� +LMD]�� <HPHQ�� (J\SW�� ,UDT�� )DUV�� DQG�

-D]LUD�� +H� HYHQWXDOO\� VHWWOHG� LQ� ,VIDKDQ� DQG� VSHQW� ��� \HDUV� WKHUH�

WHDFKLQJ�KDGLWK��$ৢEDKƗQƯ�������$'������$+������+H�LV�NQRZQ�LQ�WKH�

ZRUOG�RI�KDGLWK�DV 0XVQDG�DO�'XQ\D �WKH�QDUUDWRU�RI� WKH�ZRUOG��DQG�

VWXGLHG�XQGHU�PRUH�WKDQ�D�WKRXVDQG�KDGLWK�6KD\NKV��LQFOXGLQJ�0LTGƗG�

LEQ�'ƗZǌG�DO�5DұƯQƯ��<Dۊ\Ɨ�LEQ�$\\ǌE�DO�ұ$OOƗI��$Eǌ�ұ$EGXO�5DۊPƗQ�
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DO�1DVƗҲƯ��%LVKU�LEQ�0ǌVƗ��+ƗVKLP�LEQ�0XUWKLG�DO�ܑDEDUƗQƯ��%UƗKƯP�

LEQ�0XҲD\\LG�DO�6KD\EƗQƯ��$Eǌ�=DUұDK�DO�7KDTDIƯ��,GUƯV�LEQ�-DұIDU�DO�

ܑD\\ƗU��$OL� LEQ�ұ$EG�DO�ұ$]Ư]�DO�%DJKDZƯ� DQG�RWKHUV��0DQ\�VWXGHQWV�

DOVR� EHQHILWHG� IURP� KLP�� LQFOXGLQJ� $Eǌ� 1XұD\P� DO�,܈IDKƗQƯ�� DO�

�XVD\Qۉ LEQ�$ۊPDG� LEQ� DO�0DU]EƗQ��$Eǌ�%DNU� LEQ�0DUGDZD\K��$Eǌ�

%DNU� LEQ� $EL� $OL� DO�'KDNZƗQƯ�� 0XKDPPDG� LEQ� ұ8ED\GXOOƗK� LEQ�

6KDKUƯ\ƗU��$Eǌ�ұ8PDU�0XKDPPDG�LEQۉ�XVD\Q�DO�%DVܒƗPƯ��$EXO�)DڲO�

0XKDPPDG�LEQ�$ۊPDG�DO�-ƗUǌGƯ��$EXO�ұ$EEƗV�LEQ�ұ8TGDK��DQG�$Eǌ�

1XұD\P� DOۉ�ƗILܲ�� DQG� RWKHUV� �'KDKDEƯ�� ����� $'������ $+�� ��� ����

ণDPDZƯ������� ��������+H�ZDV�NQRZQ�IRU�KLV�IUHTXHQW�IDVWLQJ��SLHW\�LQ�

ZRUVKLS�� DQG� QLJKW� SUD\HUV� �$ৢEDKƗQƯ�� ����� $'������ $+�� ����

'KDKDEƯ�GHVFULEHG�KLP�DV�D�QDUUDWRU�RI�KDGLWK��VD\LQJ���:D�.ƗQD�PLQ�

)XUVƗQ�+ƗGKD�DO�VKDҲQ�PD
D�DO܇�LGT�ZD�DO�$PƗQDK���KH�ZDV�RQH�RI�

WKH�NQLJKWV�RI� WKLV�ILHOG��ZLWK�KRQHVW\�DQG�WUXVWZRUWKLQHVV���'KDKDEƯ��

����� $'������ $+�� ��� ����� $OWKRXJK� ܑDEDUƗQƯ� KDV� PDQ\� ZRUNV��

LQFOXGLQJ� .LWƗE� 0DұULIDW� DO܇�DۊƗED�� .LWƗE� DO�7DIVLU�� 0DTWDO� DO�

�XVD\Qۉ LEQ� $OL�� DQG� 0XVQDG� DO�ұ$VKDUDK �PRUH� WKDQ� D� KXQGUHG�

ERRNV��� KH� LV� PRVWO\� NQRZQ� IRU� KLV� WKUHH� IDPRXV� ERRNV�� WKH� WKUHH�

0X
MDPV �0X
MDP�DO܇�DJKƯU��DO�.DEƯU��DQG�DO�$ZVDܒ���$ৢEDKƗQƯ�������

$'������$+������

6KD\NK܇�DGǌT QHYHU�PHQWLRQHG�KLV�IDPRXV�QDPH��ܑDEDUƗQƯ��LQ�DO�

.KL܈ƗO��+H�DOZD\V�UHIHUUHG�WR�KLP�DV�6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�

DO�/DNKPƯ �ৡDGǌT�� DO�.KL܈ƗO�� ����� $'������ 6+�� ��� ������ $�

QRWHZRUWK\� SRLQW� LV� WKDW� LQ� DO�.KL܈ƗO�� DGǌT܇ VRPHWLPHV� EURXJKW�
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QDUUDWLRQV�IURP�/DNKPƯ DQG�WKHQ��DIWHU�QDUUDWLQJ�WKH�VDPH�KDGLWK�ZLWK�

D�FKDLQ�RI�QDUUDWRUV�IURP�WKH�,PDPL�6KL¶DV��EURXJKW�WKHP WRJHWKHU��,Q�

IDFW��KH�SUHVHQWHG�WKH�VDPH�FRQWHQW�ZLWK�WZR�FKDLQV�RI�QDUUDWLRQ��RQH�

6KL¶D�DQG�RQH�6XQQL��WR�HPSKDVL]H�LWV�FRQWHQW��3HUKDSV�WKH�UHDVRQ�IRU�


DGǌT܇V� DFWLRQ� ZDV� WR� HPSKDVL]H� WKH� QDUUDWRUV� RI� WKH� FKDLQ� DQG� WKH�

DJUHHPHQW� RI� WKH� WZR� VFKRROV� RQ� WKH QDUUDWLRQ� RI� WKDW� KDGLWK��

7KHUHIRUH�� LQ�KLV� WUDQVPLVVLRQ� IURP�ܑDEDUƗQƯ܇��DGǌT DOVR�PHQWLRQHG�

RQH�RU�PRUH�QDUUDWLRQV�UHODWHG�WR� WKDW�KDGLWK�IURP�6KL¶D�QDUUDWRUV��VR�

WKDW�RQ�WKH�RQH�KDQG��KH�FRXOG�DGGUHVV�WKH�6KL¶D�YLHZ�WKURXJK�D�6XQQL�

KDGLWK�� DQG� RQ� WKH� RWKHU� KDQG�� KH� FRXOG� SRLQW� WR� 6XQQL� VRXUFHV� DQG�

WKHLU� DJUHHPHQW� ZLWK� WKH� 6KL¶D� VFKRRO� �ৡDGǌT�� DO�.KL܈ƗO�� �����

$'������6+��������

,Q�WKH�ERRN�DO�.KL܈ƗO��6KD\NK܇�DGǌT KDV�VWDWHG�WKH�FRPSOHWH�FKDLQ�

RI�WUDQVPLVVLRQ�RI�HDFK�QDUUDWLRQ�DW�WKH�EHJLQQLQJ�DQG�KDV�LQFOXGHG�WKH�

0XVQDG UHSRUWV� WKDW� KH� KDV� H[WUDFWHG� IURP� WKH� IDPRXV� SULQFLSOHV� LQ�

WKLV� ERRN�� +RZHYHU�� VRPHWLPHV� WKHUH� DUH� FDVHV� LQ� WKH� FKDLQ� RI�

WUDQVPLVVLRQ� RI� VRPH� QDUUDWLRQV� LQ� WKLV� ERRN� WKDW� PDNH� WKHP� IDOO�

RXWVLGH�WKH�OHYHO�RI�DXWKHQWLF�DQG�JRRG�KDGLWK�����DGǌT܇�����$'������

$+����DQG�����7KHUHIRUH��WKH�QDUUDWLRQ�LQ�DO�.KL܈ƗO GRHV�QRW�PHDQ�WKDW�

DGǌT܇ DSSURYHV�RI�WKDW�VWDWHPHQW�RU�DFFHSWV�WKDW�QDUUDWLRQ��EHFDXVH�LQ�

WKLV� ERRN� KH� KDV� QDUUDWHG� DW� OHDVW� ��� VD\LQJV� IURP� QRQ�,QIDOOLEOHV�

�0DGDQL�%DMLVWDQL�������$'����� 6+����������

7KH� QDUUDWLRQ� �.KD\UX� 1LVƗҴ� DO�-DQQDK�� LV� DERXW� WKH� JUHDWHVW�

ZRPHQ�LQ�WKH�ZRUOG��7KLV�QDUUDWLRQ�LV�IRXQG�LQ�WKH�FKDSWHU�DO�$UEDұDK
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�7KH�)RXU���XQGHU�WKH�WLWOH��7KH�EHVW�ZRPHQ�RI�3DUDGLVH�DUH�IRXU���DV�

WKH� ERRN� LV� QXPEHU�FHQWULF�� LW� UHIHUV� WR� IRXU� ZRPHQ� ZKR� DUH� LQ�

3DUDGLVH���ZLWK�KDGLWK�QXPEHU�����WUDQVPLWWHG�E\�6KD\NK܇�DGǌT IURP�

/DNKPƯ �ৡDGǌT��DO�.KL܈ƗO�������$'������6+�����������1H[W��ZH�ZLOO�

ILUVW� H[DPLQH� WKLV� QDUUDWLRQ� LQ� DO�.KL܈ƗO DQG� WKHQ� LQ� WKH� WH[WV� WKDW�

DSSHDU�LQ�6XQQL�VRXUFHV�ZLWK�WKH SKUDVH��.KD\UX�1LVƗҴ�DO�-DQQDK�²

WKH�PDLQ�SKUDVH�RI� WKLV�KDGLWK��7KHQ�ZH�ZLOO�GDWH� WKLV�QDUUDWLRQ��7KH�

DQDO\VLV� LQ� WKLV� DUWLFOH� LV� EDVHG� RQ� WKH�PHWKRG� RI� KDGLWK� GDWLQJ� DQG�

,VQƗG�PDWQ� DQDO\VLV�� 7KLV� DUWLFOH�� ZLWK� LWV� GHVFULSWLYH�DQDO\WLFDO�

PHWKRG��SURYLGHV FOHDU�DQVZHUV� WR�TXHVWLRQV� VXFK�DV�� µ:KDW� FKDQJHV�

DUH�WKHUH�LQ�WKH�PDLQ�FODXVH�RI�WKLV�KDGLWK"¶�µ:KDW�LV�WKH�QHFHVVLW\�DQG�

EHQHILW�RI�WKH�,VQƗG�PDWQ DQDO\VLV�PHWKRG�LQ�H[DPLQLQJ�WKLV�KDGLWK"¶

,W� LV� DVVXPHG� WKDW� LQ� WKH� PDLQ� SKUDVH� RI� WKH� QDUUDWLRQ� XQGHU�

GLVFXVVLRQ�� �.KD\UX�1LVƗҴ� DO�-DQQDK��� WKHUH� LV� D� VOLJKW� GLIIHUHQFH� LQ�


DGǌT܇V�WUDQVPLVVLRQ�FRPSDUHG�WR�WKH�6XQQL�WUDQVPLVVLRQV��

7KHUHIRUH�� E\� H[DPLQLQJ� WKH� FKDQJHV� DQG� HYROXWLRQ� RI� WKH� PDLQ�

SDUDJUDSK� RI� WKLV� KDGLWK�� ZKLFK� LV� UHODWHG� WR� WKH� WRSLF� RI� WKH� EHVW

ZRPHQ�RI�WKH�ZRUOG��ZH�ZLOO�GLVFXVV�WKH�YLUWXHV�DQG�PHULWV�RI�)DWLPD�

=DKUD� �$6�� LQ� 6KD\NK� 
DGǌT܇V� ERRN� DO�.KL܈ƗO WKURXJK� D� WH[WXDO�

VDQFWLRQHG�DQDO\VLV�RI�WKH�KDGLWK��.KD\UX�1LVƗҴ�DO�-DQQDK��

,Q� WKH� SUHVHQW� HUD�� UHVHDUFKHUV� KDYH� XVHG� QHZ� DQDO\WLFDO�PHWKRGV�

DQG� VWXGLHV�� LQFOXGLQJ� WKH� DSSURDFK� RI� GDWLQJ� QDUUDWLRQV�� WR� H[DPLQH�

���LVQDG�� FXP� PDWQ�$QDO\VLV���PDWQ�FXP�LVQDG�$QDO\VLV
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KDGLWKV��7KH\�VHHN�WR�GLVFRYHU�WKH�RULJLQDO�FRUH�RI�WKH�QDUUDWLRQ�ZLWKLQ�

D� VSHFLILF� WLPH� IUDPH� DQG� DOVR� SD\� DWWHQWLRQ� WR� WKH�PDLQ� DQG� SDUWLDO�

FRPPRQ�OLQNV�LQ� WKH�FKDLQ�RI�QDUUDWLRQ��7KLV�PHWKRG�RI�VWXG\�VHUYHV�

DV�D�WRRO�IRU�DQDO\]LQJ�KDGLWK�WH[WV�WR�DFFXUDWHO\�XQGHUVWDQG�WKH�KDGLWK��

5HJDUGLQJ�WKH�ZD\�RI�WKLV�UHVHDUFK��DUWLFOHV�KDYH�EHHQ�ZULWWHQ�WKDW�

VSHFLILFDOO\�DGGUHVV�WKH�GDWLQJ�RI�D�SDUWLFXODU�KDGLWK��LQFOXGLQJ�

x 7KH� DUWLFOH� �'DWLQJ� WKH� +DGLWK� ,QQƯ� ǋWƯWX� DO�.LWƗE� ZD� 0LWKODKǌ�

0DұDK %DVHG�RQ�WKH�,VQƗG DQG�7H[W�$QDO\VLV�0HWKRG��E\�)DKLPHK�

*KRODPLQHMDG� DQG� +RVVHLQ� 6DWWDU�� LQ� ZKLFK� WKH� �+DGLWK� RI� WKH�

FRXFK�� LV� H[DPLQHG� XVLQJ� WKH� ,VQƗG�PDWQ� DQDO\VLV� PHWKRG�

�*KRODPLQHMDG�DQG�6DWWDU�������$'������6+���������

x $Q� DUWLFOH� WLWOHG� �,QYHVWLJDWLQJ� WKH� 5ROH� RI� 6KD\NK� DGǌT܇ LQ�

7UDQVPLWWLQJ�WKH�1DUUDWLRQ�RI�WKH�(LJKWHHQ�9LUWXHV�RI�$OL��3%8+��WR�

6KL¶D� 6RXUFHV� %DVHG� RQ� WKH� ,VQƗG�0DWQ $QDO\VLV� 0HWKRG�� E\�

)DKLPHK�*KRODPLQHMDG� HW� DO��ZDV�SXEOLVKHG� LQ������$'������6+��

,Q�LW��WKH�GDWLQJ�PHWKRG�EDVHG�RQ�,VQƗG�PDWQ LV�JHQHUDOO\�LQWURGXFHG��

DQG� WKHQ� WKH� KDGLWK� �/L�$OL� �$6�� 7KDPƗQƯ\DWD� ұ$VKUDWD�0DQTDED��

�$OL� KDV� HLJKWHHQ� YLUWXHV�� LV� GDWHG� XVLQJ� WKH� ,VQƗG�PDWQ PHWKRG�

�*KRODPLQHMDG�HW�DO��������$'������6+���������

x ,Q� DGGLWLRQ�� DQ� DUWLFOH� E\� )DKLPHK� *KRODPLQHMDG�� +RVVHLQ� 6DWWDU��

DQG�0RKDPPDG�+DVVDQ�6DQHLSRXU�ZDV�DOVR�SXEOLVKHG��LQ�ZKLFK�WKH�

GDWLQJ� RI� WKH� KDGLWK� �+XP� .KD\UX� PDQ� <DVKUDEX� �DZED܇ DO�

*KDPƗP��RQ� WKH� WRSLF�RI� WKH�VXFFHVVLRQ�DQG�YLUWXHV�RI� ,PDP�5LڲƗ�
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�3%8+�� LV� H[DPLQHG� XVLQJ� WKH� ,VQƗG�PDWQ DQDO\VLV� PHWKRG�

�*KRODPLQHMDG�HW�DO��������$'������6+����������

$OWKRXJK� WKH� ,VQƗG�PDWQ DQDO\VLV� PHWKRG� KDV� EHHQ� XVHG� E\�

UHVHDUFKHUV�WR�GDWH�D�IHZ�VSHFLILF�KDGLWKV��WKH�,VQƗG�PDWQ PHWKRG�KDV�

QRW� \HW� EHHQ�XVHG�E\� UHVHDUFKHUV� DQG� KDGLWK� VFKRODUV� WR� H[DPLQH� WKH�

KDGLWK� �.KD\UX� 1LVƗҴ� DO�-DQQDK��� 7KH� GLIIHUHQW� DSSURDFK� LQ� WKLV�

UHVHDUFK�LV�WKH�XVH�RI�WKH�,VQƗG�PDWQ DQDO\VLV�PHWKRG�WR�H[DPLQH�WKLV�

QDUUDWLRQ��DQG�IRU�WKLV�UHDVRQ��LW�KDV�D�QHZ�DQG�IUHVK�SHUVSHFWLYH�

ϭ͘�$QDO\VLV� RI� WKH�9DULDQWV� RI� WKH�1DUUDWLRQ��.KD\UX�1LVƗގ�

DO�-DQQDK�

7KH� QDUUDWLRQ� WUDQVPLWWHG� RQ� WKH� WRSLF� RI� WKH� JUHDWHVW�ZRPHQ� LQ� WKH�

ZRUOG�IURP�/DNKPƯ LQ�DO�.KL܈ƗO��LQ�ZKLFK�ұ,NULPDK QDUUDWHV�IURP�,EQ�

ұ$EEƗV WKDW�KH�VDLG���7KH�0HVVHQJHU�RI�*RG��3%8+��GUHZ�IRXU�OLQHV�

DQG�WKHQ�VDLG���7KH�EHVW�ZRPHQ�RI�3DUDGLVH�DUH�0DU\DP�WKH�GDXJKWHU�

RI�ұ,PUƗQ��.KDGƯMDK WKH�GDXJKWHU�RI�.KXZD\OLG��)ƗܒLPDK WKH�GDXJKWHU�

RI� 0XKDPPDG�� DQG� VƯ\DKߥ WKH� GDXJKWHU� RI� 0X]ƗۊLP�� WKH� ZLIH� RI�

3KDUDRK��� LV� QDUUDWHG� WKURXJK� �6XOD\PƗQ� LEQ� �PDGۊ$ LEQ� $\\ǌE� DO�

/DNKPƯ��IURP��$OL�LEQ�ұ$EG�DO�ұ$]Ư]��IURPۉ��DMMƗM�LEQ�DO�0LQKƗO��IURP�

�'ƗZǌG� LEQ� $EL� DO�)XUƗW� DO�.LQGƯ\\�� IURP� �ұ,OEƗҲ� LEQ� ��PDUۊ$ IURP�

�ұұ,NULPDK��IURP��,EQ�ұ$EEƗV����ৡDGǌT�������$'������6+���������

7KLV�QDUUDWLRQ� LV� IUHTXHQWO\� WUDQVPLWWHG� LQ�6XQQL� VRXUFHV�� %HORZ��

ZH�ZLOO� DQDO\]H� WKH� ,VQƗG DQG� WH[W�RI� WKLV�QDUUDWLRQ�E\�VHOHFWLQJ�DQG�

���&Iڈ�� DEDUƯ���������������4XQGǌ]Ư�������������
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WUDFLQJ� ILYH� GLIIHUHQW� WH[WV� DQG� YHUVLRQV�� WDNLQJ� LQWR� DFFRXQW� WKHLU�

GLIIHUHQW� FKURQRORJLFDO�RUGHU� DQG�H[DPLQLQJ� WKHP�DJDLQVW� WKH� WH[W�RI�

WKH�QDUUDWLRQ�WUDQVPLWWHG�LQ܇�DGǌT
V�DO�.KL܈ƗO��

DGǌT܇ LV�WKH�ILUVW�KDGLWK�VFKRODU�WR�LQWURGXFH�WKLV�KDGLWK�LQWR�,PDPL�

VRXUFHV��WUDQVPLWWLQJ�LW�IURP�KLV�6XQQL�6KD\NK��/DNKPƯ��$IWHU�6KD\NK�

��DGǌT܇ RQO\� $OODPDK� 0DMOƯVƯ LQFOXGHG� WKLV� QDUUDWLRQ� LQ� %LۊƗU� DO�

$QZƗU��DQG�WKDW�WRR�ZLWK�WKH�VDPH�VLPLODU�WUDQVPLVVLRQ�DQG�WKH�VDPH�

FKDLQ�RI�QDUUDWLRQ�DV܇�DGǌT �0DMOƯVƯ�������$'������$+���������������

����������������������

7KLV�QDUUDWLRQ�FDQ�EH�FDWHJRUL]HG�FKURQRORJLFDOO\�DV�IROORZV�

$��0XVQDG�$ۊPDG� LEQۉ�DQEDO �G������$+��+DGLWK�QXPEHU������

�,EQ�ণDQEDO�������$'������$+����������

%��)DڲƗ
LO�DO܇�DۊƗED E\�1DVƗތƯ� �G������$+��+DGLWK�QXPEHUV�����

DQG������1DVƗތƯ�������$'������$+��������DQG�����

&�� DO�.KL܈ƗO E\� 6KD\NK� DGǌT܇ �G�� ���� $+�� &KDSWHU� DO�$UEDұDK��

KDGLWK�QXPEHU�����ৡDGǌT�������$'������6+����������

'��DO�,VWƯұƗE�E\ ,EQұ�$EG�DO�%DUU �G������$+���,EQދ�$EG�DO�%DUU��

�����$'������$+����������DQG�������

(�� DO�,܈ƗED� IƯ� 7DP\Ư]� DO܇�DۊƗED E\� ,EQۉ�DMDU �G�� ���� $+�� �,EQ�

ণDMDU�������$'������$+����������

�����,VQƗG $QDO\VLV�RI�WKH�1DUUDWLRQ��.KD\UX�1LVƗҴ�DO�-DQQDK�

$V�PHQWLRQHG�DERYH��WKH�YDULDQWV�RI�WKLV�QDUUDWLRQ�FDQ�EH�FDWHJRUL]HG�

FKURQRORJLFDOO\��$OWKRXJK� WKH� WH[WV� RI� HDFK� YDULDQW� DUH� FRQFHSWXDOO\�
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UHODWHG�� WKHUH� DUH� VOLJKW� GLIIHUHQFHV� LQ� VRPH� RI� WKHP�� +RZHYHU�� WKH�

PDLQ� FRPPRQ� OLQN� RI� WKLV� QDUUDWLRQ� LV� D� VLQJOH� QDUUDWRU�� WKH� IDPRXV�

FRPSDQLRQ�,EQ�ұ$EEƗV �G�����$+���

1H[W��ZH�ZLOO�DQDO\]H�WKH�,VQƗG�PDWQ RI�WKHVH�YDULDQWV��H[DPLQLQJ�

WKH�LQGLYLGXDOV�LQ�WKH�FKDLQ�RI�QDUUDWLRQ�DQG�WKH�FKDQJHV�LQ�WKH�WH[W�RI�

WKH� VDLG� KDGLWK��&HUWDLQO\�� LQ� VRPH� YHUVLRQV�� WKHUH� DUH� GLIIHUHQFHV� LQ�

WKH�FKDLQV�RI�QDUUDWLRQ��WKH�LQGLYLGXDOV�LQ�WKH�FKDLQ��DQG�HYHQ�LQ�SDUWV�

RI� WKH� KDGLWK� WH[W�� VXFK� DV� FKDQJHV� LQ� ZRUGLQJ�� WKH� IRUPDW� RI� WKH�

QDUUDWLRQ��DQG� WKH�HOHPHQWV�RI� WKH� WH[W��ZKLFK�ZH�ZLOO� DGGUHVV� LQ� WKH�

,VQƗG�PDWQ DQDO\VLV�

�������7UDQVPLVVLRQ�DQG�,VQƗG $QDO\VLV�RI�9DULDQW�$

%DVHG� RQ� ILJXUH� ��� ZKLFK� ZLOO� IROORZ�� DFFRUGLQJ� WR� WKH� QDUUDWLRQ� LQ�

0XVQDG� �PDGۊ$ LEQ� ��DQEDOۉ WZR� QDUUDWRUV� LQ� WKH� VXFFHVVRU¶V�

JHQHUDWLRQ��'ƗZǌG�LEQ�$EƯ�DO�)XUƗW DQG�ұ,OEƗҲ�LEQ�$ۊPDU��KHDUG�WKLV�

QDUUDWLRQ� IURP� ұ,NULPDK IURP� ,EQ� ұ$EEƗV�� 7KH� ODVW� QDUUDWRU� LQ� WKH�

FRPSDQLRQ�JHQHUDWLRQ�LV�,EQ�ұ$EEƗV��ZKR�FDQ�EH�FRQVLGHUHG�WKH�ILQDO�

QDUUDWRU� LQ� DOO� WUDQVPLVVLRQ� SDWKV�� 7KLV� QDUUDWLRQ� LV�� LQ� IDFW��0DZTǌI

�VWRSSHG� DW� D� FRPSDQLRQ��� ,EQ� ұ$EEƗV�� DV� WKH� FRPPRQ� QDUUDWRU��

SXEOLVKHG� WKH� QDUUDWLRQV�� 7KHUHIRUH�� WKH� FDWHJRUL]DWLRQ� PXVW� EHJLQ�

ZLWK� WKH� JHQHUDWLRQ� RI� ,EQ� ұ$EEƗV �WKH� PDLQ� FRPPRQ� OLQN� RI� WKH�

KDGLWK��� DV� WKH� WUDQVPLVVLRQ� RI� YDULDQW� 
D
� LV� IURP� VRXUFHV� EHIRUH�

6KD\NK܇�DGǌT DQG� UHSUHVHQWV� WKH� SULPDU\� FKURQRORJLFDO� OLPLW� RI� WKLV�

QDUUDWLRQ�� ,W� LV� DOVR� WKH� PRVW� H[SOLFLW� WUDQVPLVVLRQ� LQ� WHUPV� RI� WH[W��

7KXV��WKLV�WUDQVPLVVLRQ�LV�FKRVHQ�DV�WKH�PDLQ�WH[W��DQG�RWKHU�QDUUDWLRQV�
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ZLOO�EH�FRPSDUHG�ZLWK�LW�

7KH�WH[W�RI�WKH�KDGLWK�WKURXJK�WKLV�FKDLQ�LV�DV�IROORZV��DGGDWKDQƗۉ��

<ǌQXVۉ��DGGDWKDQƗ�'ƗZǌG�LEQ�$EƯ�DO�)XUƗW DQ�ұ,OEƗҲ�DQ�ұ,NULPDK�DQ�,EQ�

ұ$EEƗV�� 4ƗOD�� .KDܒܒD� 5DVǌO� $OODK� IƯ� DO�$Uڲ$DUEDұDWD� .KXܒǌܒ�� 4ƗOD��

�7DGUǌQD� PƗ� +ƗGKƗ"� )DTƗOǌ�� $OODK� ZD� 5DVǌOXK� $ұODPD�� )DTƗOD�

5DVǌO��$IڲDO�1LVƗҲ�$KO�DO�-DQQDK�.KDGƯMDK�%LQW�.KXZD\OLG��ZD�)ƗܒLPDK�

%LQW�0XKDPPDG��ZDߥ�VƯ\DK�%LQW�0X]ƗKLP�,PUDҲDW�)LUұDZQ��ZD�0DU\DP�

LEQ�ұ,PUƗQ����$তPDG�LEQ�ণDQEDO�������$+��������

7KLV�KDGLWK�LV܇�DۊƯۊ DO�,VQƗG �'KDKDEƯ���������������,Q�WKH�KDGLWK��

DOO�WKH�QDUUDWRUV�DUH�WUXVWZRUWK\��H[FHSW�IRUދ��,OEƗҲ���ZKR�LV�FRQVLGHUHG�

D�QDUUDWRU�RI�0XVOLP
V�FROOHFWLRQ�� $OWKRXJK�KH�ZDV�DOVR�D�ZLWQHVV�WR�

WKH�KDGLWK�RI�$QDV�ZLWK�WKH�ZRUGVۉ��DVEXND�PLQ�1LVƗҲ�DO�ұߥODPƯQ������

ұ,OEƗҲ ZDV�D�VXFFHVVRU�DQG�DOVR�D�QDUUDWRU�RI�WKH�KDGLWK�RI�0XEƗKDODK

�ণXVD\QƯ�0LODQL�������$'������6+��������

7KH� �ұ,OEƗҲ�� PHDQW� KHUH� LV� WKH� VDPH� ұ,OEƗҲ� LEQ� �PDUۊ$ DO�<DVKNXUƯ

�$তPDG�LEQ�ণDQEDO�������$'������$+�����������,Q�ELRJUDSKLFDO�ERRNV��LW�

���$QG�DOۉ�ƗNLP VDLG���,WV�FKDLQ�RI�QDUUDWLRQ�LV�FRUUHFW���DQG�DO�'KDKDEƯ DJUHHG�ZLWK�

KLP��,�VD\��$QG�LWV�QDUUDWRUV�DUH� WUXVWZRUWK\�PHQ�RI�DO�%XNKƗUƯ RWKHU� WKDQ� ұ,OEƗҲ�

LEQ�$ۊPDG��IRU�KH�LV�DPRQJ�WKH�PHQ�RI�0XVOLP��$QG�LW�KDV�D�VXSSRUWLQJ�QDUUDWLRQ�

IURP� WKH� KDGLWK� RI�$QDV�� LQ� D�0DUIǌұ IRUP��ZLWK� WKH�ZRUGLQJ�� �(QRXJK� IRU� \RX�

IURP�WKH�ZRPHQ�RI�WKH�ZRUOGV������DO�$OEƗQƯ�������$'������$+�����������

��� $QG� IURP� $QDV�� PD\� *RG� $OPLJKW\� EH� SOHDVHG� ZLWK� KLP�� ZKR� VDLG�� �7KH�

0HVVHQJHU� RI�*RG��PD\�*RG� EOHVV� KLP� DQG� JUDQW� KLP� SHDFH�� VDLG�� �(QRXJK� IRU�

\RX� IURP� WKH� ZRPHQ� RI� WKH� ZRUOGV� DUH� IRXU�� 0DU\DP�� WKH� GDXJKWHU� RI� ұ,PUƗQ��

��VƯ\Dߥ WKH�ZLIH�RI�3KDUDRK��.KDGLMD�� WKH�GDXJKWHU�RI�.KXZD\OLG��DQG�)DWLPD�� WKH�

GDXJKWHU� RI� 0XKDPPDG��� �৫DতƗZƯ�� ����� $'������ $+�� ��� ����� 6X\ǌ৬Ư�� �����

$'������$+����������৫DEƗ৬DEƗތƯ�������$'������6+���������
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LV�ZULWWHQ���ұ,OEƗҲ�LEQ�$ۊPDU�DO�<DVKNXUƯ�DO�%D܈UƯ LV�RQH�RI�WKH�QDUUDWRUV�RI�

DO�7DKGKƯE����4D\VƯ�'LPDVKTƯ�������$'������$+���������

,EQۉ�LEEƗQ DOVR�PHQWLRQV KLP�LQ�KLV�ERRN�DO�7KLTƗW DQG�ZULWHV�DERXW�

KLP���ұ,OEƗҲ�LEQ�$ۊPDU�DO�<DVKNXUƯ�6DNDQD�0DUZ�$܈OXKX�PLQ�DO�%D܈UDK�

<DUZƯ�DQ�$EƯ�=D\G� DO�$Q܈ƗUƯ�ZD�+XZD�-DGGXKǌ�ZD�,VP�$EƯ�=D\G�ұ$PU�

LEQ�$NKܒDE�5DZƗ�ұDQKX�'ƗZǌG�LEQ�$EƯ�DO�)XUƗW�ZDۉ�XVD\Q�LEQ�:ƗTLG��

>ұ,OEƗҲ�LEQ�$ۊPDU�DO�<DVKNXUƯ OLYHG�LQ�0DUY��EXW�KH�ZDV�RULJLQDOO\�IURP�

%DVUD��+H�QDUUDWHG�IURP�$Eǌ�=D\G�DO�$Q܈ƗUƯ��ZKR�ZDV�KLV�JUDQGIDWKHU��DQG�

WKH�QDPH�RI�$Eǌ�=D\G ZDV�ұ$PU�LEQ�$NKܒDE��'ƗZǌG�LEQ�$EƯ�DO�)XUƗW�DQG�

XVD\Q�LEQ�:ƗTLGۉ QDUUDWHG�IURP�KLP@��,EQ�ণLEEƗQ�������$'������$+�����

������$O�'ƗULPƯ DOVR�� TXRWLQJ� ,EQ�0DұƯQ�� LQWURGXFHV� KLP� DV� WUXVWZRUWK\�

�7KLTD���,EQ�0DދƯQ��Q�G������������

$QRWKHU� LPSRUWDQW� SRLQW� LQ� WKLV� WUDQVPLVVLRQ� LV� WKDW� WKH� QDUUDWLRQ�

�.KD\UX� 1LVƗҴ� DO�-DQQDK�� LQ� 0XVQDG� �PDGۊ$ LEQ� DQEDOۉ KDV� D�

JUHDWHU� GLIIHUHQFH� LQ� LWV� ,VQƗG ZLWK� RWKHU� YDULDQWV�� 7KH� GLIIHUHQFH� LQ�

WKH�ODWWHU�WUDQVPLVVLRQ��ZKLFK�LV�WKH�ROGHVW�LQ�6XQQL�VRXUFHV�UHODWHG�WR�

WKLV� QDUUDWLRQ�� LV� WKH� H[LVWHQFH� RI� WKUHH� GLIIHUHQW� SDWKV� DQG� QDUUDWRUV�

�WKH�VDLG�QDUUDWLRQ�DSSHDUV�ZLWK�WKUHH�SDWKV�DQG QXPEHUV�������������

DQG������LQ�0XVQDG�$ۊPDG�LEQۉ�DQEDO��LQ�WKH�FKDLQ�RI�QDUUDWLRQ��

�DGGDWKDQƗۉ� ұ$EG� DO܇�DPDG�� �DGGDWKDQƗۉ 'ƗZǌG�� 4ƗOD��

PDUۊ$�DGGDWKDQƗ�ұ,OEƗҲ�LEQۉ DQ�ұ,NULPDK DQ�,EQ�ұ$EEƗV��$QQD�5DVǌO�

$OODK�.KDܒܒD�$UEDұD�.KXܒǌ��7ܒKXPPD�4ƗOD��$WDGUǌQD� OLPD�.KDܒDܒWX�

��� )RU� PRUH� LQIRUPDWLRQ� RQ� WKH� WUDQVODWLRQ� RI� �ތOEƗ,ދ LEQ� $তPDU� DO�<DVKNXUƯ�� VHH��

ণƗIL਌ DO�0L]]Ư����������������,EQ�1XT৬D��������������
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+ƗGKLKƯ� DO�.KXܒǌ�4"ܒƗOǌ�� /Ɨ��4ƗOD�� $IڲDO� 1LVƗҲ� DO�-DQQDK� $UEDұD��

0DU\DP� %LQW� ұ,PUƗQ� ZD� .KDGƯMDK� %LQW� .KXZD\OLG� ZD� )ƗܒLPDK� LEQ�

0XKDPPDG�ZDߥ�VƯ\DK�%LQW�0X]ƗKLP��

5HJDUGLQJ�WKLV�FKDLQ��$ۊPDG�LEQۉ�DQEDO ZULWHV��,WV�,VQƗG LV܇�DۊƯۊ��

LWV�QDUUDWRUV�DUH�WUXVWZRUWK\�QDUUDWRUV�RI܇�DۊƯۊ��ұ$EG�DO܇�DPDG���+H�LV�

,EQ�ұ$EG�DO�:ƗULWK�LEQ�6DұƯG��DQG�'ƗZǌG���+H�LV�,EQ�$EƯ�DO�)XUƗW�DO�

.LQGƯ� DO�0DUZD]Ư�� �,EQ� ণDQEDO�� ����� $'������ $+�� ��� ����� ,Q�

DQRWKHU� FKDLQ� LQ� 0XVQDG� �PDGۊ$ LEQ� ��DQEDOۉ LW� LV� QDUUDWHG��

DGGDWKDQƗ�'ƗZǌG�DQ�ұ,OEƗҲۉ��PƗQۊDGGDWKDQƗ�$Eǌ�ұ$EG�DO�5Dۉ� DQ�

ұ,NULPDK DQ� ,EQ� ұ$EEƗV��4ƗOD��.KDܒܒD�5DVǌO� $OODK� IL� DO�$Uڲ $UEDұD�

.KXܒǌ��4ܒƗOD��$WDGUǌQD�PƗ�+ƗGKƗ"�4ƗOǌ��$OODK�ZD�5DVǌOX�$ұODPD��

)DTƗOD� 5DVǌO� $OODK�� $IڲDOX� 1LVƗҲL� $KO� DO�-DQQDK� .KDGƯMDK� %LQW�

.KXZD\OLG�ZD�)ƗܒLPDK�%LQW�0XKDPPDG�ZD�0DU\DP�%LQW�ұ,PUƗQ�ZD�

���VƯ\DK�%LQW�0X]ƗKLP�,PUDҲDW�)LUұDZQߥ

7KLV�FKDLQ��DV�LV�FOHDU��LV�QDUUDWHG�IURP�$Eǌ�ұ$EG�DO�5DۊPƗQ �,EQ�

ণDQEDO�������$'������$+���������

$QRWKHU�SRLQW�WKDW�LV�QRWHZRUWK\�LQ�WKH�QDUUDWLRQ�RI�WKH�WKUHH�FKDLQV�

LQ�0XVQDG�$ۊPDG� LEQۉ�DQEDO LV� WKDW� LQ� DOO� WKUHH� FKDLQV� RI�0XVQDG�

�PDGۊ$ LEQ� ��DQEDOۉ GXH� WR� WKH� DQWLTXLW\� RI� WKH� KDGLWK� LQ� WHUPV� RI�

FKURQRORJLFDO� RUGHU� DQG� LWV� QDUUDWLRQ�E\�$ۊPDG� LEQۉ�DQEDO�� WKHUH� LV�

RQO\�RQH�QDUUDWRU�LQ�WKH�JHQHUDWLRQ�RI�WKH�IROORZHUV�RI�WKH�IROORZHUV�LQ�

WKH�FKDLQ�RI�WKH�KDGLWK��7KDW�LV��LQ�WKH�ILUVW�FKDLQ��<ǌQXV��LQ�WKH�VHFRQG��

ұ$EG� DO܇�DPDG�� DQG� LQ� WKH� WKLUG��$Eǌ� ұ$EG� DO�5DۊPƗQ DUH� WKH� RQO\�

QDUUDWRUV�LQ�WKH�JHQHUDWLRQ�EHIRUH�'ƗZǌG�LEQ�$EƯ�DO�)XUƗW�DO�0DUZD]Ư��2I�
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FRXUVH��WKH�FKDLQ�ZH�DUH�H[DPLQLQJ�LQ�WKLV�UHVHDUFK�IURP�DPRQJ�WKHVH�WKUHH�

PHQWLRQHG�FKDLQV�LQ�WKH�ERRN�0XVQDG�$ۊPDG�LEQۉ�DQEDO LV�QXPEHU������

�$তPDG�LEQ�ণDQEDO�������$'������$+����������

7KH� FKDLQ�PHQWLRQHG� LQ� QXPEHU� ����� LV� VOLJKWO\� GLIIHUHQW� LQ� WH[W�

IURP�WKH�RWKHU�FKDLQV�QDUUDWHG�LQ�0XVQDG�$ۊPDG DQG�LV�PRUH�VLPLODU�

DQG� FORVHU� WR� WKH� QDUUDWLRQ� PHQWLRQHG� LQ� WKH� RWKHU� FKDLQ� LQ� 6KD\NK�


DGǌT܇V� DO�.KL܈ƗO�� ZKLFK� LV� QDUUDWHG� IURP� 0XKDPPDG� LEQ� $OL� LEQ�

,VPƗұƯO�� ,Q� IDFW�� 6KD\NK� DGǌT܇ DOVR� QDUUDWHG� WKLV� KDGLWK� LQ� DO�.KL܈ƗO

WKURXJK�WZR�FKDLQV���$NKEDUDQƯ�0XKDPPDG�LEQ�$OL�LEQ�,VPƗұƯO��4ƗOD��

$NKEDUDQƗ�$Eǌ�DO�ұ$EEƗV�LEQ�0DQƯұ��4ƗOD��DGGDWKDQƗ�6KD\EƗQ�LEQۉ�

)DUUǌNK�� 4ƗOD�� �DGGDWKDQƗۉ 'ƗZǌG� LEQ� $EƯ� DO�)XUƗW�� 4ƗOD��

�DGGDWKDQƗۉ ұ,OEƗҲ� LEQ� ��PDUۊ$ 4ƗOD�� �DGGDWKDQƗۉ ұ,NULPDK� DQ� ,EQ�

ұ$EEƗV��4ƗOD�� .KDܒܒD� 5DVǌO� $OODK $UEDұD�.KLܒDܒ ILO� $Uڲ ZD�4ƗOD� D�

7DGUǌQ� PƗ� +ƗGKƗ� 4XOQƗ� $OODK� ZD� 5DVǌOX� $ұODPX� ID� 4ƗOD� 5DVǌO�

$OODK��$IڲDXO�1LVƗҲ�DKO�DO�-DQQDK�$UEDұ�.KDGƯMDK�%LQW�.KXZD\OLG�ZD�

)ƗܒLPDK� %LQW� 0XKDPPDG� ZD� 0DU\DP� %LQW� ұ,PUƗQ� ZD� �VƯ\DKߥ %LQW�

0X]ƗKLP�,PUDҲDW�)LUұDZQ����ৡDGǌT������ $'������6+���������

$V� LV� FOHDU�� WKLV� FKDLQ� LV� QDUUDWHG� IURP�0XKDPPDG� LEQ� $OL� LEQ�

,VPƗұƯO� E\� 6KD\NK� DGǌT܇ LQ� DO�.KL܈ƗO�� 7KH� RWKHU� FKDLQ� LV� IURP�

6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE� DO�/DNKPƯ��ZKLFK� LV�QDUUDWHG� LQ�DO�

.KL܈ƗO �ৡDGǌT�� ����� $'������ 6+�� ��� ������ 2I� FRXUVH�� RXU�

H[DPLQDWLRQ�RI�WKLV�QDUUDWLRQ�IURP�WKH�WZR�FKDLQV�QDUUDWHG�LQ�6KD\NK�


DGǌT܇V�DO�.KL܈ƗO LV�RI�WKH�FKDLQ�IURP�6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�

DO�/DNKPƯ��ZKLFK�ZLOO�EH�GLVFXVVHG�QH[W�
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�������7UDQVPLVVLRQ�DQG�,VQƗG $QDO\VLV�RI�9DULDQW�%

7KH� QDUUDWLRQ� E\ 1DVƗҲƯ� LQ� WKH� ERRN�)DڲƗҲLO� DO܇�DۊƗED LV� SUHVHQWHG�

WKURXJK� WZR� FKDLQV�� 7KH� ILUVW� FKDLQ� LV� IURP� $PU� LEQ� 0DQVXU� IURP�

�DMMƗMۉ LEQ� DO�0LQKƗO �1DVƗތƯ�� ����� $'������ $+�� ��� ���� DQG� WKH�

VHFRQG� FKDLQ� LV� IURP� ,EUƗKƯP� LEQ� <DұTǌE IURP� $Eǌ� DO�1XұPƗQ

�1DVƗތƯ�� ����� $'������ $+�� ��� ����� +RZHYHU�� LQ� ERWK� ZD\V�� WKH�

ұ,NULPDK LV�WKH�VDPH�LQ�WKH�FDWHJRU\�RI�WKH�IROORZHUV�

���,VQƗG�$QDO\VLV�RI�9DULDQW�%���

7KH� WH[W� RI� WKH� QDUUDWLRQ� WKURXJK� WKH� ILUVW� FKDLQ� �YDULDQW� %���� LV� DV�

IROORZV�� �$NKEDUDQƗ� ұ$PU� LEQ� 0DQ܈ǌU� 4ƗOD� DQD� DOۉ�DMMƗM� LEQ� DO�

0LQKƗO�4ƗOD�7KDQƗ�'ƗZǌG�LEQ�$EƯ�DO�)XUƗW DQ�ұ,OEƗҲ DQ�ұ,NULPDK DQ�

,EQ�ұ$EEƗV 4ƗOD�.KDܒܒD�5DVǌO�$OODK�ILO�$Uڲ .KXܒǌܒDQ�4ƗOD�$WDGUǌQD�

PD�+ƗGKƗ�4ƗOǌ�$OODK�ZD�5DVǌOX�$ұODPD� IDTƗOD�5DVǌO�$OODK�$IڲDOD�

1LVƗҲ� $KO� DO�-DQQDK� .KDGƯMDK� %LQW� .KXZD\OLG� ZD� )ƗܒLPDK� %LQW�

0XKDPPDG� ZD� 0DU\DP� %LQW� ұ,PUƗQ� ZD� �VƯ\DKߥ %LQW� 0X]ƗKLP�

,PUDҲDW�)LUұDZQ�� >ұ$PU� LEQ�0DQ܈ǌU LQIRUPHG�PH��KH� VDLG��DOۉ�DMMƗM�

LEQ�DO�0LQKƗO LQIRUPHG�PH��KH�VDLG��'ƗZǌG�LEQ�$EL�DO�)XUƗW QDUUDWHG�

WR� XV� IURP� ұ,OEƗҲ IURP� ұ,NULPDK IURP� ,EQ� ұ$EEƗV WKDW� KH� VDLG�� 7KH�

0HVVHQJHU�RI�*RG�GUHZ�OLQHV�RQ� WKH�JURXQG�DQG�VDLG��'R�\RX�NQRZ�

ZKDW�WKLV�LV"�7KH\�VDLG���*RG�DQG�+LV�0HVVHQJHU�NQRZ�EHVW��7KHQ�WKH�

0HVVHQJHU�RI�*RG�VDLG��7KH�EHVW�ZRPHQ�RI�WKH�SHRSOH�RI�3DUDGLVH�DUH�

.KDGƯMDK� %LQW� .KXZD\OLG�� )ƗܒLPDK WKH� GDXJKWHU� RI� 0XKDPPDG��

0DU\DP�WKH�GDXJKWHU�RI�ұ,PUƗQ��DQGߥ�VƯ\DK WKH�GDXJKWHU�RI�0X]ƗKLP
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WKH�ZLIH� RI� 3KDUDRK@��1DVƗҲƯ LQFOXGHG� WKLV� KDGLWK� LQ� KLV� ERRN� XQGHU�

0DQDTLE�)ƗܒLPDK�%LQW� 5DVǌO� $OODK� VDOODODKX� DOD\KL�ZD� VDOODP� UDGL�

$OODK�DQKD �1DVƗތƯ�������$'������$+���������

���,VQƗG $QDO\VLV�RI�9DULDQW�%���

7KH�WH[W�RI�WKH�QDUUDWLRQ�WKURXJK�WKH�VHFRQG�FKDLQ��YDULDQW�%����LV�DOVR�

DV�IROORZV���$NKEDUDQƗ�%UƗKƯP�LEQ�<DұTǌE�4ƗOD�DQD�$Eǌ�DO�1XұPƗQ�

4ƗOD�DQD�'ƗZǌG�LEQ�$EL�DO�)XUƗW DQ�ұ,OEƗҲ�LEQ�$ۊPDU DQ�ұ,NULPDK DQ�

,EQ� ұ$EEƗV 4ƗOD� .KDܒܒD� 5DVǌO� $OODK� ILO� $Uڲ $UEDұ� .KXܒǌܒ 7KXPPD�

4ƗOD� KDO� 7DGUǌQ� PƗ� +ƗGKƗ� 4ƗOǌ� $OODK� ZD� 5DVǌOX� $ұODPD� IDTƗOD�

5DVǌO�$OODK�$IڲDOD�1LVƗҲ�DKO�DO�-DQQDK�.KDGƯMDK�%LQW�.KXZD\OLG�ZD�

)ƗܒLPDK� %LQW� 0XKDPPDG� ZD� 0DU\DP� %LQW� ұ,PUƗQ� ZD� �VƯ\DKߥ %LQW�

0X]ƗKLP�,PUDҲDW�)LUұDZQ����1DVƗތƯ�������$'������$+���������

5HJDUGLQJ�WKH�LQWHUQDO�GLIIHUHQFHV�RI�WKHVH�WZR�FKDLQV�QDUUDWHG�E\�

1DVƗҲƯ��LW�VKRXOG�EH�QRWHG�WKDW�LQ�DGGLWLRQ�WR�WKH�GLIIHUHQFH�LQ�WKH�FKDLQ�

RI�QDUUDWLRQ��DQRWKHU�GLIIHUHQW�SDUW�RI�WKHVH�WZR�FKDLQV�LV�WKH�PHQWLRQ�

RI� WKH� ZRUG� �.KXܒǌܒDQ�� LQ� WKH� ILUVW� FKDLQ
V� QDUUDWLRQ�� ZKLOH� LQ� WKH�

VHFRQG�FKDLQ��WKLV�SDUW�LV��$UEDұ�.KXܒǌܒ���,Q�IDFW��LQ�WKH�VHFRQG�FKDLQ��

WKH�GHWDLOV�DQG�QXPEHU�RI�OLQHV�DUH�H[SUHVVHG�PRUH�SUHFLVHO\��$OVR��LQ�

WKH� ILUVW� FKDLQ�� WKH� LQWHUURJDWLYH� SDUWLFOH� LQ� WKH� SKUDVH� �$WDGUǌQD�PD�

+ƗGKƗ"�� LV� D�+DP]D��ZKLOH� LQ� WKH�VHFRQG�FKDLQ�� LW� LV� D�+DO�� DQG� WKH�

QDUUDWLRQ� LV� WUDQVPLWWHG� DV� �+DO� 7DGUǌQD��� +RZHYHU�� WKH� FKDLQ� RI�

QDUUDWLRQ� IRU� ERWK� RI� WKHVH� QDUUDWLRQV� LQ�1DVƗҲƯ
V�)DڲƗҲLO� DO܇�DۊƗED��

IURP�'ƗZǌG�LEQ�$EƯ�DO�)XUƗW RQZDUGV�LQ�WKH�6XFFHVVRU�JHQHUDWLRQ��LV�
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WKH� VDPH� DV� WKH� HDUOLHU� 6XQQL� VRXUFHV�� VXFK� DV�0XVQDG� �PDGۊ$ LEQ�

�DQEDO��ZKLFKۉ LV� DERXW� KDOI� D� FHQWXU\� ROGHU�� DQG� DOVR�ZLWK� WKH� ODWHU�

6KL¶D�VRXUFHV��VXFK�DV�6KD\NK܇�DGǌT
V�DO�.KL܈ƗO��ZKLFK�ZDV�QDUUDWHG�

DERXW����\HDUV�ODWHU�

�������7UDQVPLVVLRQ�DQG�,VQƗG $QDO\VLV�RI�9DULDQW�&

6KD\NK� DGǌT܇ LQ� WKH� FKDSWHU� DO�$UEDұDK QDUUDWHV� WKH� VDLG� KDGLWK� IURP�

/DNKPƯ ZLWK�WKLV�FKDLQ���$NKEDUDQƗ�6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�DO�

/DNKPƯ��4ƗODۉ�DGGDWKDQƗ�$OL�LEQ�ұ$EG�DO�ұ$]Ư]��4ƗODۉ�DGGDWKDQƗۉ�DMMƗM�

LEQ DO�0LQKƗO��4ƗODۉ�DGGDWKDQƗ�'ƗZǌG�LEQ�$EL�DO�)XUƗW�DO�.LQGƯ\\ DQ�

ұ,OEƗҲ�LEQ�$ۊPDU DQ�ұ,NULPDK DQ�,EQ�ұ$EEƗV��4ƗOD��.KDܒܒD�5DVǌO�$OODK�V�

$UEDұ�.KLܒDܒ 7KXPPD�4ƗOD�NKD\U�1LVƗҲ�DO�-DQQDK�0DU\DP�%LQW� ұ,PUƗQ�

ZD�.KDGƯMDK�%LQW�.KXZD\OLG�ZD�)ƗܒLPDK�%LQW�0XKDPPDG�ZD �VƯ\DK�%LQWߥ

0X]ƗKLP�,PUDҲDW�)LUұDZQ����ৡDGǌT�������$'������$+���������

7KH�WUDQVPLVVLRQ�RI�WKLV�QDUUDWLRQ�LQ�6KD\NK܇�DGǌT
V�ERRN�DO�.KL܈ƗO KDV�

PRUH�GLIIHUHQFHV�ZLWK�WKH�WUDQVPLVVLRQV�RI�YDULDQWV�$��0XVQDG�$ۊPDG�LEQ�

��DQEDOۉ DQG� %� �)DڲƗҲLO� DO܇�DۊƗED E\� 1DVƗތƯ��� ZKLFK� FKURQRORJLFDOO\�

SUHFHGHG� ৡDGǌT
V� DO�.KL܈ƗO�� 7KH� GLIIHUHQFH� LQ� WKH� ODWWHU� WUDQVPLVVLRQ��

ZKLFK� LV� LQ� WKH��UG�FHQWXU\�$+�� LV� WKH�SUHVHQFH�RI�PRUH�QDUUDWRUV� LQ� WKH�

JHQHUDWLRQ�RI�WKH�IROORZHUV�RI�WKH�6XFFHVVRU�� 7KLV�PHDQV�WKDW�LQ�0XVQDG�

����7KH�7ƗELұƯQ LV�WKH�SOXUDO�RI�7ƗELұƯ �VXFFHVVRU���$�7ƗELұƯ LV�VRPHRQH�ZKR�KDV�QRW�

PHW�WKH�3URSKHW�KLPVHOI��RU�LI�KH�KDV�VHHQ�KLP��KH�ZDV�QRW�D�0XVOLP�DW�WKH�WLPH�RI�

WKH�PHHWLQJ��EXW�KH�KDV�PHW� WKH�FRPSDQLRQV�RI� WKH�3URSKHW� LQ� WKH�VWDWH�RI� ,VODP��

$QG�LI�VRPHRQH�KDV�QRW�VHHQ�DQ\�RI�WKH�&RPSDQLRQV�LQ�WKH�VWDWH�RI�,VODP��EXW�KDV�

PHW� WKH�7ƗELұƯQ �LQ� WKH� VWDWH� RI� ,VODP��� KH� LV� FDOOHG� IROORZHUV� RI� WKH� VXFFHVVRU���

�0RGLU�6KDQHFKL�������$'������6+�����
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�PDGۊ$ LEQ� ��DQEDOۉ WKHUH� ZDV� RQO\� RQH� QDUUDWRU� LQ� WKH� 6XFFHVVRU�

JHQHUDWLRQ�� DQG� LQ�1DVƗތƯ
V�)DڲƗҲLO� DO܇�DۊƗED�� WKHUH�ZHUH� WZR�QDUUDWRUV��

ZKHUHDV� LQ� 6KD\NK� 
DGǌT܇V� DO�.KL܈ƗO�� WKHUH� DUH� WKUHH� QDUUDWRUV� LQ� WKH�

6XFFHVVRU�JHQHUDWLRQ�LQ�WKH�FKDLQ�RI�QDUUDWLRQ�

,W�DOVR�VHHPV WKDW�6KD\NK܇�DGǌT LQWURGXFHG�WKLV�QDUUDWLRQ�LQWR�6KL¶D�

VRXUFHV�ZLWK�RQH�PRUH�LQWHUPHGLDU\�LQ�WKH�JHQHUDWLRQ�RI�WKH�IROORZHUV�

RI�WKH�6XFFHVVRU�IURP�1DVƗҲƯ
V�)DڲƗҲLO�DO܇�DۊƗED��ZKLFK�ZDV�D�VRXUFH�

EHIRUH�DO�.KL܈ƗO��7KDW� LV��6KD\NK܇�DGǌT QDUUDWHG� WKLV� QDUUDWLRQ� IURP�

6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�DO�/DNKPƯ IURP�$OL�LEQ�ұ$EG�DO�ұ$]Ư]

IURPۉ�DMMƗM� LEQ� DO�0LQKƗO LQ� WKH� 6XFFHVVRU� JHQHUDWLRQ�� DQG� 1DVƗތƯ�

QDUUDWHG�WKLV�KDGLWK�IURP�$PU�LEQ�0DQVXU�IURPۉ�DMMƗM�LEQ�DO�0LQKƗO

LQ�WKH�6XFFHVVRU�JHQHUDWLRQ�

$V�PHQWLRQHG�HDUOLHU܇��DGǌT
V�,VQƗG LQ�WKH�FKDLQV�RI�WKLV�KDGLWK�KDV�

PRUH�QDUUDWRUV� LQ� WKH�6XFFHVVRU�JHQHUDWLRQ�FRPSDUHG� WR� WKH�YHUVLRQV�

LQ�0XVQDG� PDGۊ$ DQG�1DVƗҲƯ
V�)DڲƗҲLO� DO܇�DۊƗED�� ZKLFK� DUH� ROGHU�

WKDQ�ৡDGǌT
V�DO�.KL܈ƗO��,Q�IDFW��IURP�WKH�JHQHUDWLRQ�RI�'ƗZǌG�LEQ�$EL�

DO�)XUƗW RQZDUGV�� WKLV� KDGLWK� LV� QDUUDWHG� WKURXJK� WKUHH� FKDLQV� LQ� WKH�

JHQHUDWLRQ� RI� WKH� IROORZHUV� RI� WKH� 6XFFHVVRU�� RQH� LV� WKH� �&KDLQ� RI�

6XOD\PƗQ�LEQ�$ۊPDG�LEQ�$\\ǌE�DO�/DNKPƯ�DO�ܑDEDUƗQƯ�$Eǌ�DO�4ƗVLP�

DOۉ�ƗILܲ��WKH�DXWKRU�RI�WKH�WKUHH�0X
MDPV���DERXW�ZKRP�LW�LV VDLG�WKDW�

KH�ZDV�RQH�RI�WKH�WUXVWZRUWK\�DQG�DXWKRULWDWLYH�KDGLWK�VFKRODUV�RI�WKH�

FRPSDQLRQV�RI�'XۊD\P� �'KDKDEƯ�������$'������$+���������������

���'XতD\P�LV�WKH�WLWOH�RI�$Eǌ�6DދƯGދ�$EG�DO�5DতPƗQ�LEQ�,EUDKLP��D�MXGJH�DQG�KDGLWK�

VFKRODU�RI�WKH�VHFRQG�DQG�WKLUG�FHQWXULHV��'XতD\P�LV�D�GLPLQXWLYH�RI�'XতPƗQ�DQG�

PHDQV� �:LFNHG���ZKLFK� LV�ZK\�$Eǌ� 6DދƯG� �EG$ދ DO�5DতPƗQ� LEQ� ,EUDKLP�GLVOLNHG�
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QR�� ���� 0ƗPDTƗQƯ�� ����� $'������ 6+�� ������� 'KDKDEƯ�� �����

$'������$+�����������+H�KHDUG�KDGLWK� IURP� WKH�DJH�RI� WKLUWHHQ�DQG�

VHQW� KDGLWKV� WR܇�DGǌT IURP� ,VIDKDQ� WKURXJK� FRUUHVSRQGHQFH�� ,Q� IDFW��

DGǌT܇ WUDQVPLWWHG� WKH� KDGLWK� IURP� KLP� WKURXJK� ZULWLQJ� �1DPD]L�

6KDKURXGL�������$'������$+�����������

$QRWKHU�QDUUDWRU�LV��$OL�LEQ�ұ$EG�DO�ұ$]Ư]���ZKR�LV�$OL�LEQ�ұ$EG�DO�

ұ$]Ư]� DO�)D]ƗUƯ� DO�.ǌIƯ�� 7KLV� LV� EHFDXVH� LQ� WKH� FKDLQV� RI� ,PDPL�

KDGLWKV��$OL� LEQ� ұ$EG�DO�ұ$]Ư]� DO�0X]DQƯ�RU�$OL� LEQ� ұ$EG�DO�ұ$]Ư]� DO�

8PDZƯ LV� FHUWDLQO\� QRW� WKH� LQWHQGHG� SHUVRQ�� DV� WKHVH� WZR� DUH� QRW�

IDPRXV�QDUUDWRUV��DQG�WKH�DWWULEXWLRQ�RI�$OL�LEQ�ұ$EG�DO�ұ$]Ư] WR�WKHP�

LV�QRW�FRUUHFW� �'KDKDEƯ�������$'������$+����������� ,Q�IDFW��ZKDW� LV�

FOHDU� IURP�6KD\NK܇�DGǌT
V�0DVKƯNKD �ৡDGǌT�������$'������$+�����

�����DO�0DVKƯNKD��XQGHU�WKH�KHDGLQJ��%D\ƗQ�DO�ܑDUƯT�LOƗ�$OL�LEQ�ұ$EG�

DO�ұ$]Ư]���LV�WKDW�WKH�LQWHQGHG�$OL�LEQ�ұ$EG�DO�ұ$]Ư] LV�$OL�LEQ�$EG�DO�

ұ$]Ư]�DO�)D]ƗUƯ��ZKRVH�NXQ\D�LV�*KXUƗE�$Eǌ� DO�0XJKD\UD��PHDQLQJ�

WKH� VDPH� $OL� LEQ� *KXUƗE DQG� ,EQ� $EƯDO�0XJKD\UD �.KXތƯ�� �����

$'������6+����������6LVWDQL�������$'������$+�����������7KH�RWKHU�

WKH�WLWOH�'XতD\P��৫DEDUƗQƯ�LV�RQH�RI�WKH�KDGLWK�VFKRODUV�ZKR�ZHUH�FRPSDQLRQV�RI�

'XতD\P� DQG� KHDUG� KDGLWK� IURP� KLP� �IRU� KH� ZDV D� K DGLWK� VFKRODU�� IURP� WKH�

FRPSDQLRQV�RI�'XতD\P���+DGLWK�VFKRODUV�VXFK�DV�$তPDG�LEQ�ণDQEDO�DQG�<Dত\Ɨ�

LEQ� 0DދƯQ� SUDLVHG� 'XতD\P� DQG� FRQVLGHUHG� KLP� WUXVWZRUWK\� DQG� DQ� DXWKRULW\�

�.KXGNDU�������$'������6+���������������XQGHU�'XতD\P�� )RU�PRUH�LQIRUPDWLRQ�

RQ�WKH�WUDQVODWLRQ�RI�'XতD\P��VHH���0L]]Ư�������$'������$+�����������

���)RU�PRUH� LQIRUPDWLRQ�RQ� WKH� WUDQVODWLRQ�RI�6XOD\PƗQ� LEQ�$তPDG� LEQ�$\\ǌE�DO�

/DNKPƯ�DO�৫DEDUƗQƯ��VHH���'KDKDEL�������$'������$+����������0ƗPDTƗQƯ�������

$'������6+����������
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QDUUDWRU� LV� �DMMƗMۉ� LEQ� DO�0LQKƗO� DO�$QPƗܒƯ�� LQ� WKH� IROORZHU� RI�

6XFFHVVRU�JHQHUDWLRQ�LQ�WKLV�FKDLQ��'ƗUDTX৬QƯ�������$'������$+�����������

ZKRVH� NXQ\D ZDV�$Eǌ�0XKDPPDG DQG�ZDV� D� WUXVWZRUWK\�� SUROLILF�� DQG�

YLUWXRXV� KDGLWK� VFKRODU�� +H� GLHG� LQ� %DVUD� LQ� ���� $+� �0L]]Ư�� �����

$'������$+����������,EQ�6DދG������$'������$+����������

�������7UDQVPLVVLRQ�DQG�,VQƗG $QDO\VLV�RI�9DULDQW�'

,EQ� ұ$EG�DO�%DUU LQ� WKH�ERRN�DO�,VWƯұƗE� IƯ�0DұULIDW�DO�$ۊ܈ƗE QDUUDWHV�

WKLV�KDGLWK�WKURXJK�WZR�FKDLQV�

���,VQƗG�$QDO\VLV�RI�9DULDQW�'��

�:D�$NKEDUDQƗ�4ƗVLP�LEQ�0XKDPPDGۉ��DGGDWKDQƗ�.KƗOLG�LEQ�6DұG��

�DGGDWKDQƗۉ �PDGۊ$ LEQ� ұ$PU�� �DGGDWKDQƗۉ ,EQ� ,VۊƗT�� �DGGDWKDQƗۉ

ұߥULPۉ��DGGDWKDQƗ�'ƗZǌG� LEQ�$EƯ�DO�)XUƗW DQ� ұ,OEƗҲ� LEQ�$ۊPDU DQ�
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ұ,NULPDK DQ� ,EQ� ұ$EEƗV�� 4ƗOD�� .KDܒܒD� 5DVǌO� $OODK� ILO� $Uڲ $UEDұD�

.KXܒǌ��7ܒKXPPD�4ƗOD��$WDGUǌQD�PƗ�+ƗGKƗ"�4ƗOǌ��$OODK�ZD�5DVǌOX�

$ұODPD�� )DTƗOD� 5DVǌO� $OODK�� $IڲDOD� 1LVƗҲ� DKO� DO�-DQQDK� $UEDұD��

.KDGƯMDK�%LQW�.KXZD\OLG�ZD�)ƗܒLPDK�%LQW�0XKDPPDG�ZD�0DU\DP�

%LQW� ұ,PUƗQ� ZD� �VƯ\DKߥ %LQW�0X]ƗKLP� ,PUDҲDW� )LUұDZQ�� >4ƗVLP� LEQ�

0XKDPPDG� LQIRUPHG�XV��.KƗOLG� LEQ�6DұG QDUUDWHG� WR�XV��$ۊPDG� LEQ�

ұ$PU QDUUDWHG� WR� XV�� ,EQ� ,VۊƗT QDUUDWHG� WR� XV�� ұ$ULP QDUUDWHG� WR� XV��

'ƗZǌG� LEQ�$EL� DO�)XUƗW QDUUDWHG� WR� XV� IURP� ұ,OEƗҲ� LEQ�$ۊPDU IURP�

ұ,NULPDK�IURP�,EQ�ұ$EEƗV WKDW�KH�VDLG���7KH�0HVVHQJHU�RI�*RG��SHDFH�

EH�XSRQ�KLP��GUHZ�IRXU�OLQHV�RQ�WKH�JURXQG���WKHQ�VDLG���'R�\RX�NQRZ�

ZKDW�WKLV�LV"��7KH\�VDLG���*RG�DQG�+LV�0HVVHQJHU�NQRZ�EHVW���7KHQ�

WKH�0HVVHQJHU�RI�*RG��3%8+���VDLG���7KH�EHVW�ZRPHQ�RI�WKH�SHRSOH�

RI�3DUDGLVH�DUH�IRXU���.KDGƯMDK�%LQW�.KXZD\OLG��)ƗܒLPDK WKH�GDXJKWHU�

RI� 0XKDPPDG�� 0DU\DP� WKH� GDXJKWHU� RI� ұ,PUƗQ�� DQG� VƯ\DKߥ WKH�

GDXJKWHU�RI�0X]ƗKLP��WKH�ZLIH�RI�3KDUDRK@����,EQދ�$EG�DO�%DUU�������

$'������$+����������

7KH�KDGLWK�WUDQVPLWWHG�E\�,EQ�ұ$EG�DO�%DUU ZLWK�WKLV�FKDLQ��YDULDQW�

'����LQ�WKH�ERRN�DO�,VWƯұƗE��ZKLFK�FKURQRORJLFDOO\�FDPH�DIWHU�WKH�WKUHH�

WUDQVPLVVLRQV�$��%��DQG�&��PHDQLQJ�LQ�WKH��WK�FHQWXU\�$+��IROORZV�WKH�

VDPH�PDLQ�SKUDVH�RI�WKH�KDGLWK�DV�YDULDQWV�$�DQG�%��2QO\�LQ܇�DGǌT
V�

WUDQVPLVVLRQ� GLG� WKH�PDLQ� SKUDVH� RI� WKH� KDGLWK� FKDQJH� IURP� �$IڲDOD�

1LVƗҲ�$KO�DO�-DQQDK��WR��.KD\UX�1LVƗҲ�DO�-DQQDK���7KDW�LV��LQ�DOO�WKH�

6XQQL� WUDQVPLVVLRQV��WKH�PDLQ�SKUDVH�RI�WKH�KDGLWK�GLG�QRW�FKDQJH�RU�

HYROYH� IURP� WKH�EHJLQQLQJ�RI� WKH��UG�FHQWXU\�$+� WR� WKH��WK� FHQWXU\�
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$+��DQG�RQO\�LQ�WKH�6KL¶D�WUDQVPLVVLRQ�E\�6KD\NK܇�DGǌT LQ�DO�.KL܈ƗO

GLG�WKLV�FKDQJH�DQG�VOLJKW�WUDQVPLVVLRQ�E\�PHDQLQJ�LQ�WKH�PDLQ�SKUDVH�

RI�WKH�KDGLWK�RFFXU�

���,VQƗG $QDO\VLV�RI�9DULDQW�'���

�$NKEDUDQƗ�4ƗVLP�LEQ�0XKDPPDG��4ƗOD��DGGDWKDQƗ�0DNKODGۉ� LEQ�

6DұG�� 4ƗOD�� �DGGDWKDQƗۉ �PDGۊ$ LEQ� ұ$PU�� 4ƗOD�� �DGGDWKDQƗۉ ,EQ�

6DQMDU��4ƗOD��DGGDWKDQƗ�'ƗZǌGۉ��DGGDWKDQƗ�$ULP��4ƗODۉ� LEQ�$EƯ�

DO�)XUƗW DQ� ұ,OEƗҲ� LEQ� PDUۊ$ DQ� ұ,NULPDK DQ� ,EQ� ұ$EEƗV�� 4ƗOD��

.KDܒܒD�5DVǌO�$OODK� ILO�$Uڲ $UEDұD�.KXܒǌܒ�� 7KXPPD�4ƗOD��$WDGUǌQD�

PƗ� +ƗGKƗ"� 4ƗOǌ�� $OODK� ZD� 5DVǌOX� $ұODPD�� )DTƗOD� 5DVǌO� $OODK��

$IڲDOD� 1LVƗҲ� DKO� DO�-DQQDK� .KDGƯMDK� %LQW� .KXZD\OLG� ZD� )ƗܒLPDK�

%LQW�0XKDPPDG�ZD�0DU\DP�%LQW� ұ,PUƗQ�ZD� �VƯ\DKߥ %LQW�0X]ƗKLP�

,PUDҲDW�)LUұDZQ����,EQދ�$EG�DO�%DUU�������$'������$+����������

7KH�QDUUDWLRQ�LQ�,EQ�ұ$EG�DO�%DUU
V�ERRN�DO�,VWƯұƗE �YDULDQW�'�����DV�

LV� FOHDU�� LV� DFFRPSDQLHG� E\� PDQ\� QDUUDWRUV� LQ� WKH IROORZHU� RI�

6XFFHVVRU� JHQHUDWLRQ�� 7KH� UHDVRQ� IRU� WKH� PXOWLSOLFLW\� RI� WKHVH�

QDUUDWRUV� LV� WKH� WLPH� JDS� RI� DERXW� WKUHH� FHQWXULHV� IURP� YDULDQW� $��

+RZHYHU�� LQ� WKH� 6XFFHVVRU� JHQHUDWLRQ�� WKH� WZR� QDUUDWRUV� QDPHG�

�'ƗZǌG� LEQ� $EƯ� DO�)XUƗW� DO�.LQGƯ� DO�0DUZD]Ư��� ZKR� ZDV� DOVR�

WUXVWZRUWK\�DQG�IURP�ZKRP�%XNKƗUƯ��7LUPLGKƯ��1DVƗҲƯ��DQG�,EQ�0ƗMDK

QDUUDWHG��ৡDIDGƯ�������$'������6+�����������ণXVD\QƯ�������$'������

$+���������� �+$������'$�������MOƯ$ދ������� LQ� WKH�QDUUDWLRQ�RI� ,EQ�

��� )RU� PRUH� LQIRUPDWLRQ� RQ� WKH� WUDQVODWLRQ� RI� 'ƗZǌG� E�� $EƯ� DO�)XUƗW�� VHH�� DO�

'KDKDEƯ�������$'������$+����������
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ұ$EG�DO�%DUU��WKHUH�LV�WKLV�KDGLWK�

�������7UDQVPLVVLRQ�DQG�,VQƗG $QDO\VLV�RI�9DULDQW�(

,EQۉ�DMDU LQ�DO�,܈ƗED�IL�7DP\Ư]�DO܇�DۊƗED QDUUDWHV�WKH�VDLG�QDUUDWLRQ�

DIWHU� D� JDS� RI� �� FHQWXULHV� IURP� YDULDQW� '�� ZLWKRXW� PHQWLRQLQJ� WKH�

FRPSOHWH� FKDLQ� RI� QDUUDWLRQ� DQG� KH� QDUUDWHG� WKH� KDGLWK� RQO\� E\�

PHQWLRQLQJ�WKH�QDUUDWRU�LQ�WKH�FDWHJRU\�RI�WKH�FRPSDQLRQV��QDPHO\�,EQ�

ұ$EEƗV��7KHUHIRUH�� ,EQۉ�DMDU �G������$+��FHUWDLQO\�GLG�QRW�KHDU�WKLV�

QDUUDWLRQ�GLUHFWO\�IURP�WKH�FRPSDQLRQ�ұ,NULPDK��G�����$+���DV�KH�GLHG�

LQ�����$+��:LWK�WKLV�WLPH�JDS��LW�LV�FOHDU�WKDW�WKH�ODVW�QDUUDWRU�KDV�EHHQ�

RPLWWHG� IURP� WKH� FKDLQ� RI� QDUUDWLRQ�� DQG� WKH� ODVW� QDUUDWRUV� LQ� WKH�

FRPSDQLRQ�JHQHUDWLRQ�KDYH�EHHQ�PHQWLRQHG�LQ�WKH�FKDLQ�� ,Q�IDFW�� ,EQ�

DMDUۉ SDLG�PRUH�DWWHQWLRQ�WR�WKH�FRUH�DQG�HVVHQFH�RI�WKH�KDGLWK��ZKLFK�

LV�WKH�YLUWXHV�RI�)ƗܒLPDK =DKUƗ �6$���DQG�QDUUDWHV�WKH�KDGLWK�XQGHU�WKH�

WLWOH� �)ƗܒLPDK� DO�=DKUƗ�� DV� IROORZV�� �:D� 4ƗOD� ұ,NULPDK DQ� ,EQ�

ұ$EEƗV��.KDܒܒD�DO�1DEƯ��3%8+��$UEDұD�.KXܒǌܒ��IDTƗOD��$IڲDOD�1LVƗҲ�

DKO� DO�-DQQDK� .KDGƯMDK� ZD� )ƗܒLPDK� ZD� 0DU\DP� ZD� ���VƯ\DKߥ �,EQ�

ণDMDU�������$'������$+����������

8QGHU�WKLV�KDGLWK��,EQۉ�DMDU ZULWHV�WR�H[SODLQ���5LMƗOXKXP�5LMƗO�DO�

����EQ�ণDMDU,����ۊƯۊD܇���$'������$+����������

����� 0DWQ �7H[W�� $QDO\VLV� RI� WKH� 1DUUDWLRQ� �.KD\UX� 1LVƗގ� DO�

-DQQDK�

7KH�PDLQ�FRUH�RI�RXU�GLVFXVVLRQ�LQ�WKLV�QDUUDWLRQ�LV�WKH�SKUDVH��.KD\UX�

1LVƗҴ� DO�-DQQDK�� �ৡDGǌT�� DO�.KL܈ƗO�� ����� $'������ 6+�� ��� ������
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+RZHYHU�� LQ� DOO� YDULDQWV� $�� %�� '�� DQG� (�� WKDW� LV�� LQ� DOO� 6XQQL�

WUDQVPLVVLRQV�� WKH� PDLQ� FRUH� RI� WKH� KDGLWK� LV� �$IڲDOX� 1LVƗҴ� $KO� DO�

-DQQDK�� �$তPDG� LEQ� ণDQEDO�� ����� $'������ $+�� ��� ����� 1DVƗތƯ��

�����$'������$+�� ��� ��� DQG� ���� ,EQ� �EG$ދ DO�%DUU�� �����$'������

$+�� ��� ����� DQG� ������ ,EQ� ণDMDU�� ����� $'������ $+�� ��� ������

$OWKRXJK� WKH� PHDQLQJ� LV� QRW� YHU\� IDU� DSDUW�� WKH� ZRUG� �.KD\U��

IXQGDPHQWDOO\�PHDQV�DWWHQWLRQ�DQG� LQFOLQDWLRQ�DV�RSSRVHG� WR��6KDUU��

�HYLO���DQG�DQ\�JRRG�GHHG�RU�NLQGQHVV�WR�RWKHUV�LV�FRQVLGHUHG��.KD\U��

�,EQ�)ƗULV�������$'������$+�����������+RZHYHU���$IڲDOD��UHIHUV�WR�DQ�

LQFUHDVH� DQG� DEXQGDQFH� LQ� VRPHWKLQJ�� LQFOXGLQJ� �.KD\U�� �,EQ� )ƗULV��

�����$'������$+�����������)RU�WKLV�UHDVRQ��LQ�WKH�6KL¶D�WUDQVPLVVLRQ�

E\� 6KD\NK� ��DGǌT܇ WKLV� SKUDVH� XQGHUZHQW� OH[LFDO� FKDQJHV� DQG� D�

WUDQVPLVVLRQ�E\�PHDQLQJ��%XW� LQ� DOO�6XQQL� WUDQVPLVVLRQV�� WKLV� SKUDVH�

KDV� EHHQ� QDUUDWHG� LQ� WKH� VDPH� ZD\� IURP� WKH� EHJLQQLQJ� RI� WKH� �UG�

FHQWXU\�$+�WR�WKH��WK�FHQWXU\�$+�

7KH�UHDVRQ�IRU�WKLV�FKDQJH�E\�6KD\NK܇�DGǌT PD\�EH�UHODWHG�WR�WKH�

PHWKRG� RI� DFTXLULQJ� DQG� UHFHLYLQJ� WKH� QDUUDWLRQ�� $V� ZH�PHQWLRQHG��

6KD\NK� DGǌT܇ UHFHLYHG� WKLV� KDGLWK� IURP� /DNKPƯ WKURXJK�

FRUUHVSRQGHQFH�DQG�QRW� LQ�SHUVRQ�� ,W� LV� SUREDEOH� WKDW� WKLV�PHWKRG�RI�

UHFHLYLQJ� WKH�QDUUDWLRQ FRQWULEXWHG� WR� WKH�VOLJKW� OH[LFDO�FKDQJH� LQ� WKH�

PDLQ�SKUDVH�RI�WKH�KDGLWK��

,Q�WKH�VDLG�KDGLWK�� WKH�RUGHU�RI�QDPLQJ�WKHVH�ZRPHQ�LV�DOPRVW�WKH�

VDPH�LQ�DOO�6XQQL�WUDQVPLVVLRQV��,Q�IDFW��LQ�DOO�YDULDQWV�D��E��G��DQG�H��

WKH� EOHVVHG� QDPH� RI�)ƗܒLPDK =DKUƗ LV� WKH� VHFRQG� QDPH�PHQWLRQHG��
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7KLV� DUUDQJHPHQW� DQG� RUGHU� RI� QDPHV� DOVR� LQGLFDWHV� WKH� LPSRUWDQFH�

DQG� KLJK� VWDWXV� RI�)ƗܒLPDK� =DKUƗ �6$�� DQG� KHU� SODFHPHQW� DIWHU� WKH�

QDPH� RI� .KDGƯMDK�� WKH� HVWHHPHG� ZLIH� RI� ,VODP�� 2QO\� LQ� WKH� 6KL¶D�

WUDQVPLVVLRQ�E\�6KD\NK܇�DGǌT LV�WKLV�RUGHU�VOLJKWO\�GLIIHUHQW��DQG�WKH�

QDPH�RI�)ƗܒLPDK�=DKUƗ �6$��LV�SODFHG�LQ�WKH�WKLUG�SDUW�RI�WKLV�SKUDVH�

LQ�YDULDQW�&��7KHUH�DUH�DOVR�RWKHU�PLQRU�WH[WXDO�GLIIHUHQFHV�LQ�WKH�ERG\�

RI� WKH� KDGLWK�� )RU� H[DPSOH�� LQ� VRPH� WUDQVPLVVLRQV�� LW� LV� JHQHUDOO\�

PHQWLRQHG� WKDW� WKH�3URSKHW� �3%8+��GUHZ�VRPH� OLQHV�RQ� WKH�JURXQG��

EXW�LQ�VRPH�RWKHU�WUDQVPLVVLRQV��WKH�H[DFW�QXPEHU�RI�WKHVH�OLQHV��IRXU��

LV� DOVR� PHQWLRQHG�� $QRWKHU� GLIIHUHQFH� LV� WKDW� LQ� VRPH� YDULDQWV�� WKH�

LQWHUURJDWLYH�SDUWLFOH�LQ� WKH�SKUDVH��7DGUǌQ�PƗ�+ƗGKƗ"��LV�GLIIHUHQW��

VRPHWLPHV�LW�LV��0Ɨ��DQG�VRPHWLPHV�LW�LV�D�+DP]D��7KLV�GLIIHUHQFH�LV�

VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH����7H[WXDO�GLIIHUHQFHV�RI�WKH�KDGLWK�LQ�YDULRXV�YDULDQWV

9DULDQW )LUVW�'LIIHUHQFH 6HFRQG�'LIIHUHQFH 7KLUG�'LIIHUHQFH )RXUWK�'LIIHUHQFH

'LIIHUHQFH LQ�

+DGLWK�WH[W�

LQ�QDUUDWLRQ

9DULDQW�$

$UEDұDWD�

.KXܒǌܒ

7DGUǌQ� PƗ�

+ƗGKƗ"

$IڲDO� 1LVƗҲ� $KO�

DO�-DQQDK

.KDGƯMDK� %LQW� .KXZD\OLG��

)ƗܒLPDK� %LQW� 0XKDPPDG��

0DU\DP� %LQW� ұ,PUƗQ�� DQG�

�VƯ\DKߥ %LQW� 0X]ƗKLP��

,PUDҲDW�)LUұDZQ

'LIIHUHQFH�LQ�

+DGLWK�WH[W�

LQ�QDUUDWLRQ

9DULDQW %

.KXܒǌܒDQ
$WDGUǌQ� PƗ�

+ƗGKƗ"

$IڲDO� 1LVƗҲ� $KO�

DO�-DQQDK

.KDGƯMDK� %LQW� .KXZD\OLG��

)ƗܒLPDK� %LQW� 0XKDPPDG��

0DU\DP� %LQW� ұ,PUƗQ�� DQG�

�VƯ\DKߥ %LQW� 0X]ƗKLP�

,PUDҲDW�)LUұDZQ
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9DULDQW )LUVW�'LIIHUHQFH 6HFRQG�'LIIHUHQFH 7KLUG�'LIIHUHQFH )RXUWK�'LIIHUHQFH

'LIIHUHQFH�LQ�

+DGLWK�WH[W�

LQ�QDUUDWLRQ

9DULDQW�&

$UEDұ�.KLܒDܒLQ �����������
.KD\UX�1LVƗҲ�DO�

-DQQDK

0DU\DP� %LQW� ұ,PUƗQ��

.KDGƯMDK� %LQW�

.KXZD\OLG��)ƗܒLPDK�%LQW�

0XKDPPDG�� DQG� �VƯ\DKߥ

%LQW� 0X]ƗKLP ,PUDҲDW�

)LUұDZQ

'LIIHUHQFH�LQ�

+DGLWK�WH[W�

LQ�QDUUDWLRQ

9DULDQW�'

$UEDұDWD�

.KXܒǌܒ

$WDGUǌQD� PƗ�

+ƗGKƗ"

$IڲDO� 1LVƗҲ� $KO�

DO�-DQQDK

.KDGƯMDK� %LQW�

.KXZD\OLG��)ƗܒLPDK�%LQW�

0XKDPPDG�� 0DU\DP�

%LQW� ұ,PUƗQ�� DQG� �VƯ\DKߥ

%LQW� 0X]ƗKLP ,PUDҲDW�

)LUұDZQ

'LIIHUHQFH�LQ�

+DGLWK�WH[W�

LQ�QDUUDWLRQ

9DULDQW�(

$UEDұDWD�

.KXܒǌܒ
����������

$IڲDO� 1LVƗҲ� $KO�

DO�-DQQDK

.KDGƯMDK�� )ƗܒLPDK��

0DU\DP��DQGߥ�VƯ\DK

&RQFOXVLRQ

%DVHG� RQ� WKLV� UHVHDUFK�� LW� KDV� EHFRPH� FOHDU� WKDW� 6KD\NK� ��DGǌT܇ E\�

QDUUDWLQJ� IURP� �$EXO� 4ƗVLP� 6XOD\PƗQ� LEQ� �PDGۊ$ LEQ� $\\ǌE� LEQ�

0XܒD\\LU� DO�/DNKPƯ� DO�6KƗPƯ�� DV� RQH� RI� KLV� 6XQQL� 6KD\NKV� LQ� WKH�

FKDLQ�RI�WKH�QDUUDWLRQ��.KD\U�1LVƗҴ�DO�-DQQDK���VRXJKW�WR�H[SUHVV�WKH�

YLUWXHV�RI�)ƗܒLPDK�=DKUƗ �6$��IURP�WKH�SHUVSHFWLYH�RI�6XQQL�QDUUDWRUV�

WKHPVHOYHV�� ,Q�IDFW��E\�XVLQJ�WKHVH�6XQQL�QDUUDWRUV��KH�VRXJKW� WR�ILQG�

FRQILUPDWLRQ�IRU�WKHVH�YLUWXHV�

7KLV� KDGLWK� LV�0DZTǌI�� QDUUDWHG� IURP� WKH� FRPSDQLRQ� LQ� WKH� ILQDO�
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JHQHUDWLRQ�RI�WKH�FKDLQ��

7KLV�KDGLWK�ZDV�DOVR�QDUUDWHG�E\�ұ8EƗҲ�LEQ�$ۊPDU��ZKR�FRQVLGHUHG�

KLP� ZHDN� DQG� RQH� RI� WKH� 0XVOLP� PHQ� RI� DXWKRULW\�� KRZHYHU�� ,EQ�

LEEƗQۉ PHQWLRQV� KLP� LQ� KLV� ERRN� DO�7KLTƗW�� DQG�'ƗULPƯ�� IURP� ,EQ�

0DұƯQ��KDV�FDOOHG�KLP�WUXVWZRUWK\�

,Q� WKH� IROORZHU� RI� 6XFFHVVRU� JHQHUDWLRQ�� WKHUH� DUH� DOVR� PXOWLSOH�

QDUUDWRUV� LQ� HDFK� YDULDQW�� DQG� WKHLU� QXPEHU� LQFUHDVHV� LQ� HDFK�

WUDQVPLVVLRQ�FRPSDUHG�WR�YDULDQW�$�

,Q� IDFW�� WKH� WUDQVPLVVLRQ� RI� WKLV� QDUUDWLRQ� LQ� YHUVLRQ�$� DSSHDUV� LQ�

VRXUFHV� SULRU� WR� 6KD\NK� DGǌT܇ DQG� WKXV� UHSUHVHQWV� WKH� HDUOLHVW�

FKURQRORJLFDO� VWDJH� RI� WKH� UHSRUW�� LW� LV� DOVR� WKH� PRVW� DUWLFXODWH�

UHQGHULQJ�RI�WKH�QDUUDWLRQ�LQ� WHUPV�RI�LWV�ZRUGLQJ��7KHUHIRUH��YHUVLRQ�

$�FRQVWLWXWHV�WKH�PRVW�DQFLHQW�IRUP�RI�WKLV�QDUUDWLRQ� 7KH�WUDQVPLVVLRQ�

LQ� YHUVLRQ� %� LV� SUHVHQWHG� WKURXJK� WZR� FKDLQV�� ,Q DGGLWLRQ� WR�

GLIIHUHQFHV�LQ�WKH�FKDLQV�RI�WUDQVPLVVLRQ��DQRWKHU�SRLQW�RI�GLYHUJHQFH�

EHWZHHQ�WKH�WZR�LV� WKDW� WKH�ILUVW�FKDLQ�FRQWDLQV�WKH�ZRUG��.KXܒǌܒDQ��

ZKHUHDV� WKH� VHFRQG� SUHVHQWV� WKLV� SRUWLRQ� DV� �$UEDҵD�.KXܒǌܒ�� ,Q� WKH�

VHFRQG� FKDLQ�� LQ� IDFW�� WKH� GHWDLOV DQG� QXPEHU� RI� WKH� OLQHV� DUH� VWDWHG�

ZLWK� JUHDWHU� SUHFLVLRQ� DQG� VSHFLILFLW\� 7KH� WUDQVPLVVLRQ� RI� WKLV�

QDUUDWLRQ�LQ�YHUVLRQ�&�E\�6KD\NK܇�DGǌT DOVR�DSSHDUV�WR�KDYH�HQWHUHG�

6KƯޏL�VRXUFHV�IURP�)DڲƗҴLO�DO܇�DۊƗEDK RI�DO�1DVƗҴƯ��DQ�HDUOLHU�VRXUFH�

WKDQ� DO�.KL܈ƗO�� ZLWK� RQH� DGGLWLRQDO� LQWHUPHGLDU\� EHORQJLQJ� WR� WKH�

JHQHUDWLRQ� RI� WKH� IROORZHUV� RI� WKH� IROORZHUV�� /LNHZLVH�� YHUVLRQ�'� LV�

WUDQVPLWWHG� WKURXJK� WZR� FKDLQV� DV� ZHOO� DQG� LV� DFFRPSDQLHG� E\�
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QXPHURXV� WUDQVPLWWHUV� IURP� WKH� JHQHUDWLRQ� RI� WKH� IROORZHUV� RI� WKH�

IROORZHUV��WKH�PXOWLSOLFLW\�RI�ZKR�LV�GXH�WR�WKH�URXJKO\�WKUHH�FHQWXU\�

WHPSRUDO� JDS� EHWZHHQ� YHUVLRQ�$� DQG� WKLV� YHUVLRQ� ,Q� YHUVLRQ�(�� ,EQ�

��DMDUۉ LQ� DO�,܈ƗEDK� IƯ� 7DP\Ư]� DO܇�DۊƗEDK�� WUDQVPLWV� WKH�

DIRUHPHQWLRQHG�QDUUDWLRQ�IRXU�FHQWXULHV�DIWHU�YHUVLRQ�'��ZLWKRXW�FLWLQJ�

WKH�FRPSOHWH�FKDLQ�RI�WUDQVPLVVLRQ��,Q�UHDOLW\��,EQۉ�DMDU ZDV�SULPDULO\�

FRQFHUQHG� ZLWK� WKH� HVVHQFH� DQG� FRUH� FRQWHQW� RI� WKH� KDGLWK�� ZKLFK�

KLJKOLJKWV�WKH�YLUWXHV�RI�)ƗܒLPDK DO�=DKUƗҴ �$6���DQG�WKXV�KH�FLWHV�WKH�

QDUUDWLRQ�XQGHU�WKH�HQWU\��)ƗܒLPDK�DO�=DKUƗҴ��

,Q�WKH�PDLQ�SKUDVH�RI�WKH�QDUUDWLRQ�XQGHU�GLVFXVVLRQ���.KD\U�1LVƗҴ�

DO�-DQQDK��� WKH� WUDQVPLVVLRQ� E\� DGǌT܇ LV� VOLJKWO\� GLIIHUHQW� IURP� WKH�

RWKHU� WUDQVPLVVLRQV�� +RZHYHU�� WKLV� HYROXWLRQ� GRHV� QRW� FKDQJH� WKH�

JHQHUDO� XQGHUVWDQGLQJ� RI� WKH�PHDQLQJ� RI� WKH� KDGLWK�� ,Q� IDFW�� 6KD\NK�


DGǌT܇V�QDUUDWLRQ�GLIIHUV�IURP�WKH�RWKHU�QDUUDWLRQV�RQO\�LQ�WKLV�SKUDVH��

(YHQ� LQ� 6XQQL� QDUUDWLRQV�� DIWHU� D� FKURQRORJLFDO� SHULRG� RI� DERXW� WZR�

FHQWXULHV�� WKH�PDLQ�SKUDVH�RI� WKH�KDGLWK� LV�VWLOO��$IڲDOD�1LVƗҴ�$KO�DO�

-DQQDK���:KHQ�ZH�H[DPLQH�WKH�HYROXWLRQ�RI�WKH�YHUVLRQV�DQG�YDULDQWV�

$��%��'��DQG�(�DQG�WKHQ�VWXG\�WKH�WUDQVPLVVLRQ�RI�YDULDQW�&��WKHUH�LV�D�

VOLJKW� FKDQJH� LQ� WKH� PDLQ� SKUDVH� RI� WKH� KDGLWK�� QDPHO\� WKH� SKUDVH�

�.KD\U�1LVƗҴ�DO�-DQQDK���*LYHQ�WKDW�WKLV�GLIIHUHQFH�H[LVWV�RQO\�LQ�WKLV�

RQH� WUDQVPLVVLRQ� DQG� GLG� QRW� DSSHDU� LQ� VXEVHTXHQW� SHULRGV�� WKH�

SRVVLELOLW\�RI�D� WUDQVPLVVLRQ�E\�PHDQLQJ�LQ�6KD\NK܇�DGǌT
V�QDUUDWLRQ�

VHHPV�PRUH�SODXVLEOH��DOWKRXJK�WKLV�FKDQJH�GRHV�QRW�DOWHU�WKH�RYHUDOO�

XQGHUVWDQGLQJ� RI� WKLV� SKUDVH� RI� WKH� KDGLWK�� 7KHUHIRUH�� WKLV�0DZTǌI
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KDGLWK�LV�QDUUDWHG�LQ�6XQQL�DQG�6KL¶D�KDGLWK�FROOHFWLRQV�ZLWK�GLIIHUHQW�

FKDLQV�DQG�SDWKV�DQG�KDV�KLVWRULFDO�DXWKHQWLFLW\�

5HIHUHQFHV

3HUVLDQ

$PDQDW��$�������$'������6+���0RGHUQ�+LVWRU\�RI�,UDQ�� �0��+DIH]��

7UDQV���7HKUDQ��)DUDJDUG�3XEOLVKLQJ�

%DKPDQ\DU��$��������$'������6+�܇��ƗۊLE�LEQ�ұ$EEƗG���0��(��%DVWDQL�

3DUL]L��(G���7HKUDQ��7HKUDQ�3XEOLFDWLRQV�

-DIDUL\DQ�� 5�� ������ $'������ 6+��� �7KH� +LVWRU\� RI� 6KL
LVP� LQ�

,VIDKDQ���:DTI�(WHUQDO�/HJDF\�4XDUWHUO\��1RV��������S������

+RVVHLQL� 0LODQL�� 6�� $�� ������ $'������ 6+��� $� /RRN� DW� WKH�

,QWHUSUHWDWLRQ� RI� WKH� 9HUVH� RI� 0XEDKDOD�� ��QG� HG���� 4RP�� ,VODPLF�

7UXWKV�&HQWHU�

.KRGNDU��0��������$'������6+���(QF\FORSHGLD�RI�WKH�,VODPLF�:RUOG�

XQGHU�'XۊD\P��7HKUDQ��,VODPLF�(QF\FORSHGLD�)RXQGDWLRQ�

5D]DYL��6��$��)RURXJKL��0��+�� ������$'������6+��� �7KH�(FRQRPLF�

DQG� 6RFLDO� 6WDWXV� RI� ,VIDKDQ� 'XULQJ� WKH�0RQJRO� 5XOH���+LVWRULFDO�

5HVHDUFK�-RXUQDO��9RO�����QR� ���SS��������

6DWWDU��+��������$'������6+����$Q�,QYHVWLJDWLRQ�DQG�$QDO\VLV�RI�WKH�

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

RI�6KD\NK�ৡDGǌT���'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�4RP�

*KRODPLQHMDG��)���HW�DO��������$'������6+����$�6WXG\�RI�WKH�5ROH�RI�

6KD\NK�ৡDGǌT� LQ� WKH� 7UDQVPLVVLRQ� RI� WKH� (LJKWHHQ� 9LUWXHV� RI� $OL�
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�$6�� WR� 6KL
D� 6RXUFHV�ZLWK� DQ� (PSKDVLV� RQ7�GRFXPHQW�$QDO\VLV���

+LVWRU\�RI�,VODP�LQ�WKH�0LUURU�RI�5HVHDUFK��9RO� ����QR�����SS��������

*KRODPLQHMDG��)���HW�DO��������$'������6+����'DWLQJ�WKH�+DGLWK��+H�

,V�WKH�%HVW�RI�7KRVH�ZKR�'ULQN�WKH�5DLQ�&ORXG��RQ�WKH�6XFFHVVLRQ�

DQG� 9LUWXHV� RI� ,PDP� 5H]D� �$6���� $KO� %D\W� �$6� +LVWRU\� %L�

4XDUWHUO\��9RO� ���QR�����SS���������

*KRODPLQHMDG�� )�� 6DWWDU�� +�� ������ $'������ 6+��� �'DWLQJ� WKH�

1DUUDWLRQ� �,� :DV� *LYHQ� WKH� %RRN� DQG� ,WV� /LNH� ZLWK� ,W�� ZLWK� DQ�

(PSKDVLV� RQ� 7H[W� DQG� 'RFXPHQW� $QDO\VLV��� 5HOLJLRQ� DQG�

&RQWHPSRUDU\�:RUOG��9RO������QR�����SS��������

&DKRQ�� &�� )D\]ROODK� .DELU�� ������ $'������ 6+��� 7KH� %X\LGV�� �<��

$]KDQG��7UDQV���7HKUDQ��0ROD�3XEOLFDWLRQV�

0RGLU� 6KDQHFKL�� .�� �������� 7KH� 6WXG\� RI� +DGLWK�� ��WK� HG���� 4RP��

,VODPLF�3XEOLFDWLRQV�2IILFH� DIILOLDWHG�ZLWK� WKH�6RFLHW\� RI�6HPLQDU\�

7HDFKHUV�RI�4RP�

$UDELF�6RXUFHV

,EQ�ণLEEƗQ��0��������$'������$+���DO�7KLTƗW���0��$��.KDQ��6XSHU���

+\GHUDEDG��,QGLD��'DLUDW�DO�0DDULI�DO�8WKPDQL\\D�

,EQ�ণDMDU� DOދ�$VTDOƗQƯ��$�� ������$'������$+���DO�,܈ƗEDK� IƯ�7DP\Ư]�

DO܇�DۊƗED�� �$�� 0DZMXG�� $�� 0�� 0X
DZZDG�� (GV��� %HLUXW�� 'DU� DO�

.XWXE�DO�,OPL\\D�

,EQ�ণDQEDO�� $�� ������ $'������ $+���0XVQDG� DO�,PDP� �PDGۊ$ LEQ�

�$��0��6KDNLU��(G���&DLUR���DQEDOۉ�'DU�DO�+DGLWK�
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,EQ� �EG$ދ DO�%DUU�� $�� ������$'������$+��� DO�,VWƯұƗE� IƯ�0DұULIDW� DO�

�$��0��DO�%DMDZL��(G���%HLUXW���ƗEۊ܈$�'DU�DO�-LO�

,EQ� )ƗULV�� $�� ������ $'������ $+���0X
MDP� 0DTƗ\ƯV� DO�/XJKD�� �$��

+DURXQ��(G���1�S���'DU�DO�)LNU�

,EQ�0DދƯQ��$���Q�G����7DULNK�,EQ�0DұƯQ��5LZD\DW�ұ8WKPƗQ�DO�'ƗULPƯ���

�$��6D\I��(G���'DPDVFXV��'DU�DO�0D
PXQ�OLO�7XUDWK�

,EQ�1XT৬D��0��������$'������$+���7DNPLODW DO�,NPƗO� 6DXGL�$UDELD��

0LQLVWU\� RI�+LJKHU�(GXFDWLRQ��8PP� DO�4XUD�8QLYHUVLW\�� 6FLHQWLILF�

5HVHDUFK�,QVWLWXWH��&HQWHU�IRU�WKH�5HYLYDO�RI�+HULWDJH�

,EQ�6DދG��0��������$'������$+���DO�ܑDEDTƗW�DO�.XEUƗ��%HLUXW��'DU�

DO�.XWXE�DO�,OPL\\D�

$O�$ৢEDKƗQƯ��$�� ������$'������$+���-X]
�)ƯKL�'KLNU�$EƯ�DO�4ƗVLP�

6XOD\PƗQ�LEQ�$ۊPDG���+��6DODIL��(G���%DJKGDG��0DWED
DW�DO�8PPD�

$O�$OEƗQƯ��$�� ������$'������$+���6LOVLODW�DO�$ۊƗGƯWK�DO܇�DۊƯۊD�ZD�

6KD\
�PLQ�)LTKLKƗ�ZD�)DZƗҲLGLKƗ� 5L\DGK��0DNWDEDW�DO�0DDULI�

+XVVHLQL��0�� ������$'������$+���DO�7DGKNLUD� EL�0D
ULIDW� 5LMƗO� DO�

.XWXE�DO�ұ$VKDUD� �$��)DZ]L��(G���&DLUR��0DNWDEDW�DO�.KDQML�

ণDPDZƯ��<��������$'���0X
MDP�DO�%XOGƗQ��%HLUXW��'DU�6DGLU�

.KXތƯ��6��$�� ������$'������$+���0X
MDP�5LMƗO�DOۉ�DGLWK�ZD�7DIVLO�

ܑDEDTƗW�DO�5XZƗK��1�S���1�Q�

'DUTX৬QƯ��$��+��������$'������$+���'KLNU�$VPƗ
�DO�7ƗEL
ƯQ�ZD�0DQ�

%D
GDKXP�PLPPDQ܇�DۊۊDW�5LZƗ\DWXKX�
DQ�DO�7KLTƗW�
LQG�DO�%XNKƗUƯ�

ZD�0XVOLP�� �%��DO�'KLQDZL��.��<�� DO�+XW��(GV���%HLUXW��0X
DVVDVDW�
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DO�.XWXE�DO�7KDTDIL\\D�

'KDKDEƯ��$��������$'������$+���7DGKNLUDW�DOۉ�XIIƗܲ ZD�'KX\ǌOXK��

%HLUXW��'DU�DO�.XWXE�DO�,OPL\\D�

'KDKDEƯ�� 6�� $�� ������ $'������ $+��� 6Ư\DU� $
OƗP� DO�1XEDOƗҲ� �$�

JURXS�RI�HGLWRUV�����UG�HG����%HLUXW��0X
DVVDVDW�DO�5LVDOD�

'KDKDEƯ�� 0�� ������ $'������ $+��� 7DULNK� DO�,VODP� ZD� :DID\ƗW� DO�

0DVKƗKƯU�ZD� DO�$
OƗP��%HLUXW��'DU�DO�.LWDE�DO�$UDEL�

'KDKDEƯ��0�� ������$'������$+���0Ư]ƗQ� DO�,
WLGƗO� IƯ�1DTG� DO�5LMƗO��

%HLUXW��'DU�DO�.XWXE�DO�,OPL\\D�

6LVWDQL��0��5��������$'������$+���4DEDVƗW�PLQ�
,OP�DO�5LMƗO��%HLUXW��

'DU�DO�0X
DUULNK�DO�$UDEL�

6X\ǌ৬Ư��-��������$'������$+���DO�'XUU�DO�0DQWKǌU�IƯ�DO�7DIVLU�EL�DO�

0D
WKǌU��%HLUXW��'DU�DO�)LNU�

ৡDGǌT�� $�� ������ $'������$+���.KL܈ƗO�� �0��.DPDUDHL�� 7UDQV��� ��VW�

HG����7HKUDQ��.LWDEFKL�3XEOLFDWLRQV�

ৡDGǌT��$��������$'������$+���DO�.KL܈ƗO����VW�HG����4RP��-DPH
DW�DO�

0XGDUULVLQ�

ৡDGǌT��$�������$6��ƗڲǌQ�$NKEƗU�DO�5L\8ދ���+$������'$��� ��VW�HG����

7HKUDQ��-DKDQ�3XEOLFDWLRQV�

ৡDGǌT��$��������$'������$+���$PƗOƯ��%HLUXW��$ODPL�

ৡDGǌT��$��������$'������$+���0DQ�OƗ�<DڲۊXUXKǌ�DO�)DTƯK�� �$��$��

*KDIIDUL��(G���4RP�� ,VODPLF�3XEOLFDWLRQV�2IILFH� DIILOLDWHG�ZLWK� WKH�

6RFLHW\�RI�6HPLQDU\�7HDFKHUV�RI�4RP�
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ৡDIDGƯ�� .�� ������ $'������ $+��� DO�:ƗIƯ� EL� DO�:DID\ƗW� �+�� 5LWWHU��

(G���%HLUXW��)UDQ]�6WHLQHU�3XEOLFDWLRQV�

৫DEƗ৬DEƗތƯ��0��+��������$'������$+���DO�0Ư]ƗQ�IƯ�7DIVLU�DO�4XU
DQ��

%HLUXW��$O�$ODPL�)RXQGDWLRQ�IRU�3XEOLFDWLRQV�

৫DEDUƯ�� $�� ������ $'������ $+��� 'KDNKƗ
LU� DO�ұ8TEƗ� IƯ� 0DQƗTLE�

'KDZƯ�DO�4XUEƗ��4RP��'DU�DO�.LWDE�DO�,VODPL�

৫DতƗZƯ��$��������$'������$+���6KDU0ۊXVKNLO�DO�$WKDU� �6KX
D\E�DO�

$UQD
XW��(G����%HLUXW��0X
DVVDVDW�DO�5LVDOD�

��$��%��$��+D\WKDPL����DO�ұ,MOƯ�������$'������$+���DO�7KLTƗW���MOƯ��$,ދ

&RPS��� $�� %�� $�� ,EQ� +DMDU� DO�$VTDODQL�� 5HY��� $�� ,�� 4DOD
ML�� (G���

%HLUXW��'DU�DO�.XWXE�DO�,OPL\\D�

$Oދ�$VTDOƗQƯ�� ,��+�� ������$'������$+���7DKGKƯE�DO�7DKGKƯE�� ,QGLD��

$O�1L]DPL\\D�(QF\FORSHGLD�3UHVV�

4XQGǌ]Ư�� 6�� %�� ,�� ������ $'������ $+��� <DQƗEƯұ� DO�0DZDGGDK� OL�

'KDZƯ�DO�4XUEƗ��4RP��$ZTDI�DQG�&KDULWDEOH�$IIDLUV�2UJDQL]DWLRQ��

'DU�DO�8VZD�

4D\VƯ� 'LPDVKTƯ�� 0�� ������ $'������ $+��� 7DZڲƯۊ DO�0XVKWDELK� �IƯ�

ܒDEڱ $VPƗҲ� DO�5XZƗK�ZD�$QVƗELKLP�ZD�$OTƗELKLP�ZD�.XQƗKXP���

1�S���0X
DVVDVDW�DO�5LVDOD�

0ƗPDTƗQƯ��$���Q�G����7DQTƯۊ DO�0DTƗO�IƯ�
,OP�DO�5LMƗO��1DMDI��,UDT��$O�

0XUWDGDZL\\D�3UHVV�

0DMOLVƯ��0��%�� ������$'������$+���%LۊƗU� DO�$QZƗU� DO�-ƗPL
D� OL� 'XUDU�

$NKEƗU� DO�$
LPPD�DO�$ܒKƗU��%HLUXW��'DU�,K\D
�DO�7XUDWK�DO�$UDEL�

0L]]Ư��<� ������$'������$+���7DKGKƯE�DO�.DPƗO� IƯ�$VPƗ
�DO�5LMƗO��
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%HLUXW��0X
DVVDVDW�DO�5LVDOD�

0XVDZƯ� .KDUVƗQ�� 6�� +�� ������ $'������ $+���0XTDGGLPD� 0DQ� OƗ�

<DڲۊXUXKǌ�DO�)DTƯK����WK�HG����%HLUXW��'DU�DO�$GZD
�

1DVƗތƯ�� $�� ������ $'������ $+��� )DڲƗ
LO� DO܇�DۊƗED�� %HLUXW�� 'DU� DO�

.XWXE�DO�,OPL\\D�

1DPD]L� 6KDKURXGL�� $�� ������$'������$+���0XVWDGUDNƗW� 
,OP� 5LMƗO�

DOۉ�DGƯWK��7HKUDQ��$XWKRU
V�VRQ�




