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$EVWUDFW
7KH�SUHVHQW�DUWLFOH�GHDOV�ZLWK�VWXGLHV�DQG�DQDO\]HV�WKH�OH[LFDO�LQQRYDWLRQV�RI�)UHQFK�
RULJLQ�LQ�WKH�5XVVLDQ�OLWHUDU\�ODQJXDJH�RQ�PDWHULDOV�RI�ILFWLRQ��RSLQLRQ�MRXUQDOLVP��DV�
ZHOO�DV�HW\PRORJLFDO��GHILQLQJ��DQG�IRUHLJQ�GLFWLRQDULHV�XQGHU�ZHOO�GHILQHG�FULWHULD�RI�
IRUHLJQ�ZRUG�H[WUDFWLRQ��9DULRXV� LQYHVWLJDWLRQV�GHGLFDWHG� WR� WKH�VWXG\�RI� ODQJXDJH�
FRQWDFWV�RIIHU�YDULHW\�RI�FULWHULD�GHVFULELQJ�WKH�IXQFWLRQLQJ�RI�IRUHLJQ�YRFDEXODU\�LQ�
WKH�5XVVLDQ� OH[LFDO� V\VWHP� DV� WKH� UHVXOW� RI� LQWHUDFWLRQ� RI� YDULRXV�PDQLIHVWDWLRQ� RI�
ODQJXDJH�FRQWDFWV��7KH�DUWLFOH�KLJKOLJKWV�WKH�PDLQ�SULQFLSOHV�DQG�SRWHQWLDOV�RI�XVLQJ�
PHWKRGV� RI� FRUSXV� DQDO\VLV� IRU� VWXG\LQJ� ODQJXDJH� FRQWDFWV� IURP� D� KLVWRULFDO�
SHUVSHFWLYH��7KLV�VWXG\�DQDO\]HV�WKH�JDOOLFLVPV�RI�WKH�PLOLWDU\�WHUPLQRORJ\�WKDW�FDPH�
WR�WKH�5XVVLDQ�ODQJXDJH�DW�WKH�HQG�RI�WKH���WK DQG�WKH���WK FHQWXULHV�DQG�ZHUH�UHFRUGHG�
LQ�QXPHURXV� VLJQLILFDQW�H[DPSOHV�RI�5XVVLDQ� OLWHUDWXUH��&RQGXFWLQJ� WKH�GLDFKURQLF�
DQDO\VLV� RI� WKHLU� IXQFWLRQDO� GHYHORSPHQW� XVLQJ� WKH� PHWKRGV� RI� FRUSXV� OLQJXLVWLFV�
DOORZV� XV� WR� HVWDEOLVK� DQG� GHPRQVWUDWH� VRPH� FRPPRQ� DQG� SDUWLFXODU� SURFHVVHV� RI�
IRUHLJQ�ODQJXDJH�YRFDEXODU\��WKH�GHYHORSPHQW�RI�WKH�IRUP�DQG�WKH�FRQWHQW�RI�IRUHLJQ�
YRFDEXODU\��WKH�SHULRGL]DWLRQ�RI�WKHLU�PD[LPXP�DQG�PLQLPXP�GLVWULEXWLRQ��DQG�WKH�
FRUUHODWLRQ�RI�ODQJXDJH�GDWD�ZLWK�H[WUDOLQJXLVWLF�IDFWRUV�

.H\ZRUGV� /LQJXLVWLFV��%LOLQJXDO��%RUURZLQJ��)UHQFK��5XVVLDQ��&RUSXV��

���,QWURGXFWLRQ
7KH�DFWLYH�XVH�RI�QHRORJLVPV�RI�IRUHLJQ�RULJLQ�LV�D�GLVWLQFWLYH�IHDWXUH�RI�WKH�

PRGHUQ� ODQJXDJH� VLWXDWLRQ�� WKH� YRFDEXODU\� RI� WKH� 5XVVLDQ� � OLNH� RI� DQ\� RWKHU� �
ODQJXDJH�LV�DQ�RSHQ�V\VWHP��RQH�RI�WKH�VRXUFHV�RI�ZKLFK�LV�ERUURZLQJ��%HLQJ�D�GLUHFW�
FRQVHTXHQFH�RI�WKH�*DOORSKLOLD�RI�WKH 5XVVLDQ�VRFLHW\�RI�WKH���WK DQG���WK FHQWXULHV��
ZKLFK�ZDV�RQH�RI�WKH�VWURQJHVW�WUDGLWLRQV�RI�WKH�5XVVLDQ�QRELOLW\��WKH�OH[LFDO�LWHPV�RI�
)UHQFK�RULJLQ�ILOOHG�PDQ\�OH[LFDO�DQG�WKHPDWLF�JURXSV��DFWLYHO\�GLVSODFLQJ�WKH�RULJLQDO�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$EGXOOLQD� /�5���$JHHYD� $�9���	�$UWDPRQRYD� (� 9� ������� &RUSXV� OLQJXLVWLFV� WRROV� IRU�
ORDQZRUGV�DQG�ERUURZLQJV�VWXGLHV��-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV��� �63�� ����
����

� .D]DQ�)HGHUDO�8QLYHUVLW\��,QVWLWXWH RI ,QWHUQDWLRQDO 5HODWLRQV��OLOLRYHQ#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\��,QVWLWXWH RI ,QWHUQDWLRQDO 5HODWLRQV
� .D]DQ�6WDWH�3RZHU�(QJLQHHULQJ�8QLYHUVLW\
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XQLWV� DQG� HDUOLHU� ERUURZLQJV� IURP� HYHU\GD\� OLIH� �*DEGUHHYD�� ������ *DOGL�� ������
.DOHJLQD� HW� DO��� ������� 7RGD\�� ERUURZLQJ� EHFRPHV� DJDLQ� DQ� LPSRUWDQW� VRXUFH� RI�
UHSOHQLVKPHQW�RI�YRFDEXODU\�� WKH�)UHQFK�ERUURZLQJV��DORQJ�ZLWK�$QJOLFLVPV��RFFXS\�
D�GRPLQDQW�SRVLWLRQ�DPRQJ�DOO�WKH�QHRORJLVPV��ZKLFK�FRQILUPV�WKH�UHOHYDQFH�RI�WKLV�
VWXG\��

+RZHYHU��GHVSLWH�WKH�DEXQGDQFH�RI�VFLHQWLILF�SDSHUV�GHYRWHG�WR�WKH�SUREOHP�
RI�ERUURZLQJ��&UDLJ��������'DQLHOV��������3HQQ\FRRN��������$GDPRX�HW�DO���������
$JHHYD�HW�DO���������&XEEHUOH\��������� WKH�VWDWH�RI�PRGHUQ� OLQJXLVWLF�VFLHQFH�� WKDW�
FRPSUHKHQGV� WKH� SURFHVV� RI� ERUURZLQJ�� LV� FKDUDFWHUL]HG� E\� WKH� LUUHJXODULW\� RI� WKH�
FRQFHSWXDO� FRQVWUXFW�� ,Q� RXU� SUHYLRXV� ZRUNV�� ZH� VWXGLHG� WKH� KLVWRU\� RI� WKH�
GHYHORSPHQW�DQG�IRUPDWLRQ�RI�JDOOLFLVPV��$JHHYD�HW�DO��������$JHHYD�	�$EGXOOLQD��
�������7KH�SUHVHQW�VWXG\�LV�D�FRQWLQXDWLRQ�RI�WKLV�ZRUN��WKH�SXUSRVH�RI�ZKLFK�LV�WR�
GHPRQVWUDWH� WKH� SRVVLELOLWLHV� RI� XVLQJ� FRUSXV� OLQJXLVWLFV� PHWKRGV� LQ� WKH� VWXG\� RI�
OLQJXLVWLF� FRQWDFWV� DQG� ERUURZLQJV� IRU� JHWWLQJ� ERWK� D� GHWDLOHG� GHVFULSWLRQ� RI� WKH
IXQFWLRQLQJ�RI�D�VLQJOH�ZRUG�LQ�5XVVLDQ�OLWHUDWXUH�DQG�OLQJXLVWLF�SURFHVVHV�W\SLFDO�IRU�
D�SDUWLFXODU�HUD�RI�LWV�GHYHORSPHQW��

���0DWHULDO�DQG�0HWKRGV
$PRQJ�WKH�PHWKRGV�RI�SURFHVVLQJ�OLQJXLVWLF�GDWD�� LW� LV�QHFHVVDU\�WR�VLQJOH�

RXW�� ILUVW� RI� DOO�� WKH� FRUSXV DSSURDFK�� ZKLFK� DOORZV� DQDO\]LQJ� IRUHLJQ� ODQJXDJH�
YRFDEXODU\�GLUHFWO\�RQ�UHDO�ZULWWHQ�WH[WV�DQG�DSSO\LQJ�VWDWLVWLFDO�PHWKRGV�WR�UHVHDUFK��
7KH�FRQFHSW�RI�FRUSXV� OLQJXLVWLFV� LWVHOI� KDV�D�FRPSDUDWLYHO\� ORQJ�KLVWRU\�� WKH� ILUVW�
(QJOLVK� GLFWLRQDU\�� FUHDWHG� WKURXJK� WKH� DQDO\VLV� RI� DXWKHQWLF� WH[WV��ZDV�ZULWWHQ� LQ�
������7KH�PRGHUQ�PRGHO�RI�WKH�GLJLWDO�FRPSOH[��&RPSXWDWLRQDO�$QDO\VLV�RI�3UHVHQW�
'D\�$PHULFDQ�(QJOLVK��ZDV�PDGH� LQ� �����E\� D� WHDP�RI� UHVHDUFKHUV� IURP�%URZQ�
8QLYHUVLW\��86$��XQGHU�WKH�OHDGHUVKLS�RI�+HQUL�.XþHUD�DQG�:��1HOVRQ�)UDQFLV�� LW�
FRQWDLQHG� DERXW� ���� VDPSOH� WH[WV� LQ� (QJOLVK�� 7KH� SUDFWLFH� RI� FRPSLOLQJ� QDWLRQDO�
ODQJXDJH�FRUSRUD�LV�EHLQJ�GLVWULEXWHG�LQ�(XURSH��6XUYH\�RI�(QJOLVK�8VDJH�FUHDWHG�E\�
5DQGROSK�4XLUN��)UDQWH[WH��ZKLFK� LQFOXGHV� WH[WV� EHORQJLQJ� WR GLIIHUHQW� IXQFWLRQDO�
VW\OHV�� RU� WKH� 1DWLRQDO� &RUSXV� RI� WKH� 5XVVLDQ� ODQJXDJH�� ZKLFK� LV� FRQVLGHUHG�
DXWKRULWDWLYH� LQ�5XVVLDQ� VFLHQFH� �KWWS���ZZZ�UXVFRUSRUD�UX���&RQWDLQLQJ�PRUH� WKDQ�
����PLOOLRQ�ZRUGV�WKLV�FRUSRUD�DFFRUGHG�WR�RXU�VWXG\�KLV�UHVRXUFHV�

7KXV��WKH�PHWKRGV�XVHG�LQ�WKH�SUHVHQW�SDSHU�LQFOXGH�OLQJXLVWLF�GHVFULSWLRQ�
PHWKRGV� �H[DPLQDWLRQ�� GHVFULSWLRQ�� FODVVLILFDWLRQ�� FRPSDULVRQ��� DV�ZHOO� DV� OH[LFDO�
VHPDQWLF� DQG� FRPSDUDWLYH� PHWKRGV� DQG� WKH� PHWKRG� RI� GLDFKURQLF� GHVFULSWLRQ� RI�
ODQJXDJH�ZKLFK�DUH�FRQVLGHUHG�WR�EH�WUDGLWLRQDO�IRU�OH[LFDO�KLVWRULFDO�UHVHDUFK��7KH�
VWDWLVWLFDO�PHWKRG�RI�TXDQWLWDWLYH�GHVFULSWLRQ�ZDV�XVHG�ZKHQ�VWXG\LQJ�VRPH�DVSHFWV�
RI�WKH�SUREOHP��



&RUSXV�/LQJXLVWLFV�7RROV�IRU�/RDQZRUGV�DQG�%RUURZLQJV�6WXGLHV�_����

���5HVXOWV

$FFRUGLQJ�WR�WKH�IDLU�UHPDUN�RI�6KPHOHY���������WKH�OH[LFRQ�RI�WKH�ODQJXDJH�
GLUHFWO\� UHIOHFWV� WKH� H[WUD�OLQJXLVWLF� UHDOLW\�� VR� WKDW� WKH� DQDO\VLV� RI� WKH� YRFDEXODU\�
DOORZV�XV�WR�LGHQWLI\�QRW�RQO\�LQWUD�ODQJXDJH�IDFWRUV��GHWHUPLQHG�E\�WKH�UHODWLRQVKLS�
RI� OH[LFDO�XQLWV��EXW�DOVR�H[WUD�OLQJXLVWLF� IDFWRUV WKDW� WKHPVHOYHV�� WR�VRPH�H[WHQW�RU�
DQRWKHU�� GHWHUPLQH� WKH� VHPDQWLFV� DQG� IXQFWLRQLQJ� RI� OH[HPHV�� &RPELQLQJ� WKHVH�
SKHQRPHQD�� HDFK� ODQJXDJH� FUHDWHV� LWV� RZQ�� XQLTXH� FDVW� RI� UHDOLW\�� ZKHUH� WKHVH�
FRQGLWLRQV�DUH�VR�FORVHO\�LQWHUWZLQHG�WKDW�LW�EHFRPHV�LPSRVVLEOH�WR�LVRODWH�WKH�SXUHO\�
OLQJXLVWLF�IDFWRUV�

,Q�WKH�SURFHVV�RI�ODQJXDJH�FRQWDFWV��ZH�DUH�IDFHG�ZLWK�D�XQLTXH�SKHQRPHQRQ��
ILJXUDWLYHO\�VSHDNLQJ��WKHUH�LV�D�SHFXOLDU�RYHUOD\�RI�D�IRUHLJQ�UHDOLW\�LPSULQW�RQ�WKH�
V\VWHP�RI�WKH�UHFLSLHQW�ODQJXDJH��ZKLFK��RQ�WKH�RQH KDQG��OHDGV�WR�WKH�IRUPDWWLQJ�RI�
WKH�ODWWHU�DQG��RQ�WKH�RWKHU��FKDQJHV�WKH�RXWOLQHV�RI�WKH�LPSUHVVLRQ�LWVHOI��DGDSWLQJ�LW�
WR�WKH�VWUXFWXUH�RI�WKH�WDUJHW�ODQJXDJH��WKH�PHQWDOLW\�RI�LWV�FDUULHUV��WKH�SHFXOLDULWLHV�RI�
WKHLU�WKLQNLQJ��DQG�WKH�QDWLRQDO�SLFWXUH RI�WKH�ZRUOG�

/HW�XV�LOOXVWUDWH�WKLV�VWDWHPHQW�RQ�WKH�PDWHULDO�RI�WKH�PLOLWDU\�YRFDEXODU\�RI�
WKH�5XVVLDQ�ODQJXDJH�

���'LVFXVVLRQ

7KH�UHIRUPV�RI�WKH�5XVVLDQ�DUP\�VWDUWHG�E\�3HWHU�,�FRPSOHWHO\�FKDQJHG�LWV�
VWUXFWXUH�LQ�FRPSDULVRQ�WR�WKH���WK²��WK FHQWXULHV��WKH\�LQWURGXFHG�QRW�RQO\�WKH�QHZ�
W\SHV�RI�ZHDSRQV��EXW�DOVR�WKH�(XURSHDQ�V\VWHP�RI�UDQNV��WDFWLFV�RI�ZDUIDUH��D�QHZ�
XQGHUVWDQGLQJ�RI�WKH�DUP\¶V�RUJDQL]DWLRQ�DQG�UROH�LQ�WKH�VWDWH��ZKLFK�KDG�IRUPHG�DV�
D�UHVXOW�RI�D�FORVH�FRQQHFWLRQ�ZLWK�WKH�KLVWRULFDO�SURFHVVHV�LQ�(XURSH��$OO�WKHVH�IDFWRUV�
FRQWULEXWHG�WR�WKH�IDFW�WKDW�WKH�)UHQFK�OH[LFDO�XQLWV�RI�WKH�PLOLWDU\�VSKHUH�VWLOO�UHPDLQ�
RQH� RI� WKH�PRVW� VLJQLILFDQW� OD\HUV� RI� 5XVVLDQ� OLWHUDU\� ODQJXDJH��0RUHRYHU�� LQ� WKH�
SURFHVV� RI� KLVWRULFDO� GHYHORSPHQW�� PRVW� RI� WKHP� KDYH� ORVW� WKHLU� KLJKO\� VSHFLILF�
PHDQLQJ��W\SLFDO�IRU�WHUPLQRORJLFDO�YRFDEXODU\��DQG�UHSOHQLVKHG�OLWHUDU\�ODQJXDJH�$�
FOHDU�DQG�ORJLFDO�V\VWHP�RI�5XVVLDQ�PLOLWDU\�UDQNV��IRU�H[DPSOH��E\�RYHU�����FRQVLVWV�
RI� XQLWV� RI� )UHQFK� RULJLQ� FDSLWDLQH� ± ɤɚɩɢɬɚɧ�� FDSRUDO� ± ɤɚɩɪɚɥ�� FRORQHO� ±
ɤɨɥɨɧɟɥɶ��JpQpUDO�± ɝɟɧɟɪɚɥ��OLHXWHQDQW�± ɥɟɣɬɟɧɚɧɬ��PDMRU�± ɦɚɣɨɪ��PDUpFKDO�±
ɦɚɪɲɚɥ�� VHUJHQW� ± ɫɟɪɠɚɧɬ� $QDO\]LQJ� VRPH� RI� WKH� SUHVHQWHG� XQLWV� DQG� WKHLU�
HW\PRORJ\�ZLOO�JLYH�XV�WKH�XQGHUVWDQGLQJ�RI�WKH�KLVWRULFDO�SURFHVVHV�LQ�WKH�VSKHUH�RI�
YRFDEXODU\�DQG�WKH�GHJUHH�RI�WKHLU�FRUUHODWLRQ�ZLWK�WKH�JHQHUDO�VRFLDO�HYROXWLRQ�DQG�
SDUWLFXODU�IRUPV�RI�LWV�H[SUHVVLRQ�7KH�ZRUG�ɫɟɪɠɚɧɬ �IURP�)UHQFK�VHUJHQW�± IURP�
/DWLQ�VHUYLHQWHP��DFFXVDWLYH�RI�VHUYLHQV��± ZDV�ILUVW�IL[HG�LQ�WKH�)UHQFK�ODQJXDJH�LQ�
WKH�PLGGOH�RI�WKH���WK FHQWXU\��FD��������LQ�WKH�VHQVH�RI�VHUYLWHXU��KRPPH�GH�FRQILDQFH�
HPSOR\p� SDU� XQ� VHLJQHXU� 
VHUYDQW�� D� SHUVRQ� WUXVWHG� E\� WKH�PDVWHU
�� WKHQ� UHODWLYHO\�
TXLFNO\�DFTXLUHV� WKH�PHDQLQJ�RI�RIILFLHU�GRPDQLDO�GH� MXVWLFH� 
MXGJH��VHUYDQW�RI� WKH�
ODZ
�DQG�HYHQWXDOO\�HYROYHV�LQWR�KRPPH�GH�JXHUUH�GH�FRQGLWLRQ�LQIpULHXUH�
ORZHU�UDQN�
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PLOLWDU\�PDQ
� �FD�� ������� ,Q� WKH���WK FHQWXU\�� WKH�ZRUG� DFTXLUHV�PRGHUQ�PHDQLQJ��
RIILFLHU�PLOLWDLUH��TXL�IDLW�UDQJHU�OHV�VROGDWV��µD�PLOLWDU\�RIILFHU��ZKR�LV�LQ FKDUJH�RI�
WDFWLFDO�IRUPDWLRQV�RI�WKH�VROGLHUV�¶�DQG�LV�LQFOXGHG�LQ�WKH�5XVVLDQ�ODQJXDJH��EHLQJ�
IL[HG�LQ�WKH�OLWHUDWXUH�RI�WKH���WK FHQWXU\��7KLV�ZRUG�IUHTXHQWO\�DSSHDUV�LQ�OLWHUDWXUH�
RI�WKH�ILUVW�KDOI�RI�WKH���WK FHQWXU\��WKHQ�WKH�IUHTXHQF\�RI�RFFXUUHQFHV GURSV�WR�QHDU�
]HUR�PDUNV��DQG�RQO\�LQ�WKH�PLGGOH�RI�WKH���WK FHQWXU\�WKHUH�LV�D�VKDUS�VXUJH�RI�LWV�XVH�

)LJXUH��� *UDSK�RI�)UHTXHQF\�'LVWULEXWLRQ�RI�2FFXUUHQFHV�RI�WKH�:RUG�ɋɟɪɠɚɧɬ�

$V�FDQ�EH�VHHQ�IURP�WKH�JUDSK�DERYH��WKH�IUHTXHQF\�RI�WKH�IL[DWLRQ�D�OH[LFDO�
XQLW�LQ�ZRUNV�RI�ILFWLRQ�LV�GLUHFWO\�GHWHUPLQHG��DOEHLW�ZLWK�D�FHUWDLQ�GHOD\��E\�VRFLDO�
SURFHVVHV��7KXV��LQ�������(PSHURU�3DXO�,�DEROLVKHG�WKH�WLWOHV�RI�ɫɟɪɠɚɧɬ µVHUJHDQW¶�
DQG�ɫɬɚɪɲɢɣ ɫɟɪɠɚɧɬ µVHQLRU�VHUJHDQW¶��UHSODFLQJ�WKHP��UHVSHFWLYHO\��ZLWK�ɭɧɬɟɪ�
ɨɮɢɰɟɪ µQRQ�FRPPLVVLRQHG�RIILFHU¶�DQG�ɮɟɥɶɞɮɟɛɟɥɶ µIHOGZHEHO¶��7KH�ZRUG�JHWV�
DOPRVW�FRPSOHWHO\�RXW�RI�XVH�LQ�OLWHUDWXUH��VLQFH�GXULQJ�WKH���WK ± HDUO\���WK FHQWXULHV�
WKH�UHDOLW\�DVVRFLDWHG�ZLWK�LW�DSSHDUV�XQGHU�D�GLIIHUHQW�QDPH��7KH�VXUJH�IURP������WR�
����� LV� GXH�� SUHVXPDEO\�� WR� DQ� DEXQGDQFH� RI� OLWHUDWXUH� GHYRWHG� QRW� RQO\� WR� WKH�
3DWULRWLF�:DU�RI�������EXW�DOVR�WR�WKH�HYHQWV�SUHFHGLQJ�LW��,WV�PDLQ�YHWHUDQV�EHJDQ�
VHUYLFH�GXULQJ�WKH�UHLJQ RI�&DWKHULQH�,,��HYHQ�LI²DV�LURQLFDOO\�VWDWHG�E\�$�6��3XVKNLQ�
LQ�7KH�&DSWDLQ
V�'DXJKWHU²GXULQJ�WKHLU�LQIDQF\��WKXV�DYRLGLQJ�WKH�³7DEOH�RI�5DQNV´��
³Ɇɚɬɭɲɤɚ�ɛɵɥɚ�ɟɳɟ�ɦɧɨɸ�ɛɪɸɯɚɬɚ��ɤɚɤ�ɭɠɟ�ɹ�ɛɵɥ�ɡɚɩɢɫɚɧ�ɜ�ɋɟɦɟɧɨɜɫɤɢɣ�ɩɨɥɤ�
ɫɟɪɠɚɧɬɨɦ�� ɩɨ� ɦɢɥɨɫɬɢ� ɦɚɣɨɪɚ� ɝɜɚɪɞɢɢ ɤɧɹɡɹ� Ȼ��� ɛɥɢɡɤɨɝɨ� ɧɚɲɟɝɨ�
ɪɨɞɫɬɜɟɧɧɢɤɚ�� ȿɫɥɢ� ɛɵ� ɩɚɱɟ� ɜɫɹɤɨɝɨ� ɱɚɹɧɢɹ� ɦɚɬɭɲɤɚ� ɪɨɞɢɥɚ� ɞɨɱɶ�� ɬɨ�
ɛɚɬɸɲɤɚ�ɨɛɴɹɜɢɥ�ɛɵ�ɤɭɞɚ�ɫɥɟɞɨɜɚɥɨ�ɨ�ɫɦɟɪɬɢ�ɧɟɹɜɢɜɲɟɝɨɫɹ�ɫɟɪɠɚɧɬɚ��ɢ�ɞɟɥɨ�
ɬɟɦ�ɛɵ�ɤɨɧɱɢɥɨɫɶ´��,Q�������WKH�UDQN�RI�VHUJHDQW�ZLOO�UHWXUQ�WR�WKH�5XVVLDQ±QRZ�
6RYLHW±DUP\��DQG�WKH�*UHDW�3DWULRWLF�:DU�WKDW�IROORZHG�LQ������ZLOO�SURYLGH�LWV�ZLGH�
FLUFXODWLRQ�LQ�PLOLWDU\�OLWHUDWXUH�

$IWHU� EHLQJ� ERUURHG� LQWR� WKH� 5XVVLDQ� ODQJXDJH�� WKH� ZRUG� ɥɟɣɬɟɧɚɧɬ
QDUURZHG�LWV�VHW�RI�PHDQLQJV��WKLV�UDQN�H[LVWHG�RQO\�LQ�WKH�QDY\�DQG�ZDV�HTXDWHG�WR�
DQ� DUP\� FDSWDLQ�� ZKLFK� DFFRXQWV� IRU� WKH� UHODWLYHO\� ORZ�� DOEHLW� VXIILFLHQWO\� VWDEOH��
IUHTXHQF\�RI�RFFXUUHQFHV�RI�WKH�XQLW�LQ�WKH�OLWHUDWXUH�FRUSXV�
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)LJXUH��� *UDSK�RI�)UHTXHQF\�'LVWULEXWLRQ�RI�2FFXUUHQFHV�RI�WKH :RUG
Ʌɟɣɬɟɧɚɧɬ�

$V�FDQ�EH�VHHQ�IURP�WKH�JUDSKV��WKH�G\QDPLFV�RI�WKH�RFFXUUHQFH�RI�WKH�XQLWV�
ɫɟɪɠɚɧɬ DQG�ɥɟɣɬɟɧɚɧɬ URXJKO\�FRLQFLGH� WKURXJKRXW� WKH���WK FHQWXU\��DOEHLW� IRU�
YDULRXV� UHDVRQV�� LI� WKH� ORZ�RFFXUUHQFH�RI� ɫɟɪɠɚɧɬ ZDV�GXH� WR� WKH�DGPLQLVWUDWLYH�
IDFWRUV��WKH�ZRUG�ɥɟɣɬɟɧɚɧɬ KDG�D�YHU\�OLPLWHG�VSKHUH�RI�XVH��7KH�VKDUS�LQFUHDVH�LQ�
IUHTXHQF\� KDSSHQLQJ� LQ� WKH� ��WK FHQWXU\� LV� GXH� WR� WKH� VDPH� SURFHVVHV�� WKH�
DGPLQLVWUDWLYH� GHFLVLRQ� RI� UHWXUQLQJ� WKH� UDQN� RI� ³ɫɟɪɠɚɧɬ´� DQG� H[SDQVLRQ� RI� WKH�
PHDQLQJ�RI�ZRUG�³ɥɟɣɬɟɧɚɧɬ´��ZKLFK�IURP������ZDV�DVVLJQHG�WR�DOO�JUDGXDWHV�RI�
PLOLWDU\�VFKRROV�

:H� VHH� D� GLIIHUHQW� SLFWXUH� RQ� WKH� H[DPSOH� RI� WKH� ZRUG� ɤɚɩɢɬɚɧ�� ZKLFK�
HQWHUHG�WKH�5XVVLDQ�ODQJXDJH�LQ�WKH���WK FHQWXU\��WRJHWKHU�ZLWK�WKH�PHPEHUV�RI�WKH�
IRUHLJQ�PLOLWDU\�KLUHG�WR�VHUYH�LQ�5XVVLD��7KH�ILUVW�IL[DWLRQ�LQ�ILFWLRQ�KDSSHQHG�LQ�WKH�
HDUO\�YHUVLRQ�RI�WKH�FRPHG\�³7KH�0LQRU´�E\�'�,��)RQYL]LQ���������6LQFH�WKH�HQG�RI�
WKH���WK FHQWXU\�WKH�XVH�RI�WKH�XQLW�LQ�OLWHUDU\�ZRUNV�LV�FRQVLVWHQW��WKHUH�LV�D�VWHDG\�
XSZDUG�WUHQG�LQ�WKH�IUHTXHQF\�GXH�WR�WKH�DEVHQFH�RI�VLJQLILFDQW�H[WHUQDO�IDFWRUV��WKH�
UDQN�RI�FDSWDLQ�H[LVWHG�LQ�WKH�DUP\�RI�WKH�5XVVLDQ�(PSLUH��LW�ZDV�SUHVHUYHG�LQ�6RYLHW�
WLPHV�DQG�H[LVWV�WRGD\��

)LJXUH��� *UDSK�RI�)UHTXHQF\�'LVWULEXWLRQ�RI�2FFXUUHQFHV�RI�WKH�:RUG ɤɚɩɢɬɚɧ�
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$QDO\]LQJ� WKH� PDWHULDO� RI� PLOLWDU\� YRFDEXODU\�� ZH� QRWLFH� WKDW� RQO\� D�
UHODWLYHO\� VPDOO� QXPEHU� RI� )UHQFK� ZRUGV� EHFDPH� DUFKDLVPV�� ɢɧɮɚɧɬɟɪɢɹ��
ɪɟɬɢɪɚɞɚ��ɫɩɟɤɭɥɹɬɨɪ��ɛɢɜɭɚɤ��ɜɟɞɟɬ�

7KH�ZRUG�ɢɧɮɚɧɬɟɪɢɹ KDV�EHHQ�LQ�XVH�LQ�)UHQFK�VLQFH�WKH���WK FHQWXU\��,W�
LV� UHFRUGHG� LQ� YDULRXV� IRUPV� DQG� YDULDQWV�� HQIIDQWHULH� �������� IDQWHULH� ��������
LQIDQWHULH��������LQ�WKH�PHDQLQJ�RI�WURXSHV�j�SLHG�µIRRW�WURRSV¶��,W�ZDV�ERUURZHG�LQWR�
WKH�5XVVLDQ� ODQJXDJH� LQ� WKH� ��WK FHQWXU\�� VLPXOWDQHRXVO\�ZLWK� WKH� GHVLJQDWLRQV� RI�
RWKHU� W\SHV�RI� WURRSV��FDYDOU\��DUWLOOHU\���EXW�GLG�QRW� UHFHLYH�D�ZLGH�GLVWULEXWLRQ�� LW�
FRQVLVWHQWO\�DSSHDUV�LQ�SULYDWH�FRUUHVSRQGHQFH�DQG�RIILFLDO�GRFXPHQWV�DORQJ�ZLWK�WKH�
RULJLQDO�ZRUG�LQIDQWU\��EXW�LQ�WKH�OLWHUDWXUH�LW�LV�UHSUHVHQWHG�E\�VLQJOH�HQWULHV�

)LJXUH����*UDSK�RI�)UHTXHQF\�'LVWULEXWLRQ�RI�2FFXUUHQFHV�RI�WKH :RUG
ɢɧɮɚɧɬɟɪɢɹ

)RU�FRPSDULVRQ��ZH�ZLOO�DQDO\]H�WKH�JUDSK�RI�WKH�IUHTXHQF\�RI�RFFXUUHQFHV�
RI�WKH�RULJLQDO�ZRUG�

)LJXUH��� *UDSK�RI�)UHTXHQF\�'LVWULEXWLRQ�RI�2FFXUUHQFHV RI�WKH�:RUG ɩɟɯɨɬɚ

$V�FDQ�EH�VHHQ�IURP�WKH�FRPSDULVRQ�RI�ERWK�FXUYHV��WKH�H[WUHPD�RI�WKH�ILUVW�
FXUYH�IDOO�RQ�WKH�ODWH�����V�� HDUO\�����V��DQG�LV�IROORZHG�E\�D�VKDUS�GHFOLQH��7R�WKLV�
GD\��WKH�IUHTXHQF\�RI�WKLV�ZRUG�UDUHO\�H[FHHGV�RQH�RU�WZR�RFFXUUHQFHV�SHU�PLOOLRQ�
ZRUG� IRUPV��7KH� ILUVW� WKLUG� RI� WKH� ��WK FHQWXU\�ZDV� WKH� WLPH� RI� WKH� IORXULVKLQJ� RI�
OLWHUDWXUH�DERXW�WKH�:DU�RI������ZULWWHQ�E\�LWV�H\HZLWQHVVHV�DQG�YHWHUDQV��PRVW�RI�
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WKHP�EHORQJHG�WR�WKH�JHQHUDWLRQ�ERUQ�DW�WKH�WXUQ�RI�WKH���WK���WK FHQWXULHV��ZKHQ�WKH�
WHUP� ɢɧɮɚɧɬɟɪɢɹ ZDV� LQ� XVH� DPRQJ� WKH� PLOLWDU\�� $V 1�$�� 'XURYD ZULWHV LQ
WKH�$QJOH��� ©ɂ� ɤɚɜɚɥɟɪɢɹ� ɢ� ɢɧɮɚɧɬɟɪɢɹ� ɪɚɫɤɥɚɧɢɜɚɥɢɫɶ� ɨɱɟɧɶ� ɭɱɬɢɜɨ� ɫ�
ɫɢɞɹɳɢɦɢ� ɜ� ɤɚɪɟɬɟ�� ɧɨ� ɥɟɝɤɚɹ�� ɱɭɬɶ� ɩɪɢɦɟɬɧɚɹ� ɭɫɦɟɲɤɚ�� ɤɨɬɨɪɨɸ�
ɫɨɩɪɨɜɨɠɞɚɥɫɹ� ɩɨɤɥɨɧ� ɢɯ�� ɛɵɥɚ� ɤɚɤ�ɬɨ� ɧɟɭɦɟɫɬɧɚ�� ɫɭɞɹ� ɩɨ� ɛɥɢɫɬɚɬɟɥɶɧɨɣ�
ɧɚɪɭɠɧɨɫɬɢ�ɷɤɢɩɚɠɚ�ɬɟɯ�ɨɫɨɛ��ɤ�ɤɨɬɨɪɵɦ�ɨɬɧɨɫɢɥɚɫɶª���7KH�&DYDOU\�0DLGHQ��
HDVLO\� HPEHGV� WKH�JDOOLFLVP� LQ�KHU�ZULWLQJ� �XQOLNH� WKH� ODWHU�ZRUNV�� KHUH� LW� LV� TXLWH�
DSSURSULDWH� LQ� LWV� QHXWUDO�� SXUHO\� QRPLQDWLYH� IXQFWLRQ��� )XUWKHU�� WKH� XQLW� ZLOO� EH�
LQFOXGHG� LQ� WKH� OLWHUDU\� FRQWH[W� HLWKHU� H[FOXVLYHO\� LQ� WKH� PLOLWDU\� FOHULFDO� SKUDVH�
©ɝɟɧɟɪɚɥ ɨɬ ɢɧɮɚɧɬɟɪɢɢª��ɫɪ��ɋɨɛɫɬɜɟɧɧɨ�ɝɨɜɨɪɹ��ɹ�ɞɚɠɟ�ɧɟ�ɡɧɚɸ��ɤɬɨ�ɦɟɧɹ�
ɛɭɞɟɬ� ɱɢɬɚɬɶ�� ɦɨɠɟɬ� ɛɵɬɶ�� ɩɪɚɩɨɪɳɢɤ�� ɚ� ɦɨɠɟɬ� ɛɵɬɶ�� ɝɟɧɟɪɚɥ� ɨɬ�
ɢɧɮɚɧɬɟɪɢɢ«�� RU� IRU� VW\OLVWLF� SXUSRVHV� �DV� ZH� FDQ� ILQG� LQ� 7XUJHQHY¶V� ZRUNV��
©«ɨɞɢɧ ɜ ɢɧɮɚɧɬɟɪɢɢ�� ɞɪɭɝɨɣ ɜ ɤɚɜɚɥɟɪɢɢ�� ɬɪɟɬɢɣ ɫɚɦ ɩɨ ɫɟɛɟ«ª RU� LQ�
&KHNKRY¶V�� ©ɇɟ ɩɟɯɨɬɚ ɤɚɤɚɹ�ɧɢɛɭɞɶ�� ɧɟ ɢɧɮɚɧɬɟɪɢɹ�� ɚ ɮɥɨɬɫɤɢɣ�ª �*DOGL��
������

7KH�IUHTXHQF\�FXUYH�RI�WKH�ZRUG�ɩɟɯɨɬɚ��E\�FRQWUDVW��EHJLQV�WR�JURZ�VLQFH�
WKH�����V��DQG�WKLV�JURZWK�LV� LPSUHVVLYH�� WKH�PD[LPXP�UHDFKHV�WKH�SRLQW�RI�DERXW�
WKLUW\� RFFXUUHQFHV�� DQG� WKH� PLQLPXP� QHYHU� IDOOV� EHORZ� RQH�� 7KH� RULJLQDO� ZRUG��
WKHUHIRUH��QRW�RQO\�ZDV�KDUG�WR�UHSODFH��EXW�HYHQ�OHIW�WKH�ERUURZLQJ�RQ�WKH�SHULSKHU\�
7KLV�SKHQRPHQRQ�ILWV�ORJLFDOO\�LQWR�WKH�WKHRU\�RI�OLQJXLVWLF�FRQWDFWV��JDOOLFLVP�GLG�
QRW� PHHW� DQ\� RI� WKH� UHTXLUHPHQWV� WKDW� ZRXOG� DOORZ� LW� WR� JDLQ� D� IRRWKROG� LQ� WKH�
ODQJXDJH��VLQFH�DW� WKH� WLPH�RI�LWV�ERUURZLQJ� WKH�UHFLSLHQW�ODQJXDJH�KDG�DQ�RULJLQDO�
HTXLYDOHQW�² PRQRVHPLF��VKRUW�DQG�DOUHDG\�FRPPRQ�LQ�WKH�ODQJXDJH�

%HLQJ� XQDEOH� WR� FRPSHWH� ZLWK� WKH� RULJLQDO� ZRUG�� WKH� JDOOLFLVPV� ɛɢɜɭɚɤ��
ɜɟɞɟɬ��DQG ɪɟɬɢɪɚɞɚ DUH�QRW�DFWXDOO\�IL[HG�LQ�WKH�5XVVLDQ�PLOLWDU\�YRFDEXODU\��

4XLWH� D� VLJQLILFDQW� QXPEHU� RI� PLOLWDU\� WHUPV� XQGHUZHQW� D� SURFHVV� RI�
KLVWRUL]DWLRQ��L�H��EHFDPH�RXW�RI�XVH�GXH�WR�WKH�ORVV�RI�UHODWHG�UHDOLWLHV��7KLV�YRFDEXODU\�
LQFOXGHV�PLOLWDU\�WDFWLFV��VWUXFWXUHV�DQG�RUGHUV�RI�EDWWOH��ɤɚɪɟ��ɩɢɤɟɬ��ɪɟɞɭɬ��HWF����
DQG�DOVR�ZHDSRQV��ɦɭɲɤɟɬ��ɩɢɤɚ��ɩɢɫɬɨɥɶ��HWF���

���6XPPDU\

7KXV��ZH�FRPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�YRFDEXODU\�RI�WKH�PLOLWDU\�VSKHUH�
DFFXUDWHO\� LOOXVWUDWHV�ERWK� WKH�IHDWXUHV�RI� WKH�SURFHVV�RI� OLQJXLVWLF�FRQWDFWV�DQG� WKH�
G\QDPLFV�RI�WKH�LQWUDOLQJXDO�GHYHORSPHQW�RI�SUHYLRXVO\�ERUURZHG�YRFDEXODU\��ZKLFK�
LV�GHWHUPLQHG��EHVLGHV�WKH�OLQJXLVWLF�SDWWHUQV��E\�VRFLR�FXOWXUDO�YHFWRUV�RI�HYROXWLRQ��
:H� DUH� LQWHUHVWHG� LQ� ERWK� WKH� VSHFLILFLW\� RI� WKH� FRQWDFWV� ZKLFK� KDYH� FDXVHG� WKH�
ERUURZLQJ� RI� IRUHLJQ� HOHPHQWV� LQWR�5XVVLDQ� DQG� WKHLU� IXUWKHU� FRQVROLGDWLRQ� LQ� WKH�
ODQJXDJH��7KH�PLOLWDU\�YRFDEXODU\�RI�)UHQFK�RULJLQ�GHPRQVWUDWHV�KRZ�WKH�LGHD�DQG�
XQGHUVWDQGLQJ�RI�WKH�5XVVLDQ�DUP\�LQ�WKH�3HWULQH�DQG�SRVW�3HWULQH�HUDV�ZHUH�IRUPDWWHG�
E\�WKH�IRUHLJQ�UHDOLWLHV��ZH�FDQ�VHH�KRZ�G\QDPLF�WKLV�IRUPDWWLQJ�ZDV�IURP�WKH�VSHHG�
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RI�PHQWDO�DVVLPLODWLRQ�RI�D�JDOOLFLVP��LWV�WUDQVLWLRQ�IURP�D�FORVHG�WHUPLQRORJLFDO�JURXS�
LQWR�D�OLWHUDU\�ODQJXDJH�DQG�WKH�VSUHDG�LQ�LW�

���&RQFOXVLRQV

&RUSXV�WH[W�DQDO\VLV�PHWKRGV�SURYLGH�H[FHSWLRQDO�SRVVLELOLWLHV�IRU�VWXGLHV�RI�
IRUHLJQ�ODQJXDJH�YRFDEXODU\�LQ�D�GLDFKURQLF�SHUVSHFWLYH��7KH\�PDNH�LW�SRVVLEOH�QRW�
RQO\� WR� WUDFH� DFWLYH� SURFHVVHV� LQ� WKH� ERUURZLQJ� DQG� DVVLPLODWLRQ� �ILUVW� IL[DWLRQ��
IRUPDWLRQ�RI�D�IRUP��DFWLYDWLRQ�RI�QHZ�PHDQLQJV��HQWU\�LQ�ODQJXDJH�XVH��DUFKDL]DWLRQ��
UHDFWLYDWLRQ��� EXW� DOVR� WR� VWXG\� WKH� H[WUDOLQJXLVWLF� FRPSRQHQWV� RI� ODQJXDJH�
GHYHORSPHQW±HFRQRPLF�� VRFLR�KLVWRULFDO� DQG� FXOWXUDO� VSHFLILFV� RI� WKH� VRFLDO�
HYROXWLRQ�

$FNQRZOHGJHPHQWV

7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

$GDPRX�� (���%UHX��:���	�6FKRO]H��/�� ��������%RUURZLQJ� DQG�FRQWDFW� LQWHQVLW\�� $�
FRUSXV�GULYHQ� DSSURDFK� IURP� IRXU� 6ODYLF� PLQRULW\� ODQJXDJHV�� -RXUQDO� RI�
ODQJXDJH�FRQWDFW����������������

$JHHYD�� $��9��	�$EGXOOLQD�� /�� 5�� ��������6HPDQWLF� DQDO\VLV� RI� WKH� )UHQFK�ZRUG�
³SLVWRO´�DQG�LWV�RULJLQ�LQ�5XVVLDQ�OLWHUDU\�ODQJXDJH��-RXUQDO�RI�6RFLDO�6FLHQFHV�
5HVHDUFK��������������

$JHHYD��$��9���$EGXOOLQD��/��5���	�/DW\SRY��1��5����������6HPDVLRORJLFDO�UHODWLRQV�
EHWZHHQ�WKH�OH[LFDO�SDUDOOHOV�LQ�WKH�)UHQFK�DQG�5XVVLDQ�ODQJXDJHV��D�FDVH�VWXG\�
RI�WKH�)UHQFK�ERUURZHG�YRFDEXODU\���-RXUQDO�RI�6XVWDLQDEOH�'HYHORSPHQW��������
������

$JH\HYD��$��9���9DVLO\HYD��9��1���	�*DOH\HYD��*��,����������/DQJXDJH�VLWXDWLRQ�LQ�
WKH�5XVVLDQ�VRFLHW\�DW�WKH�VWDUW�RI�WKH���WK�FHQWXU\��%LOLQJXDOLVP�RU�GLJORVVLD"
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH����������������

&UDLJ�� &�� �������� %RUURZLQJ�� LQFRPSOHWH� OH[LFDO� GLIIXVLRQ� DQG� WKH� +LJK� *HUPDQ�
WHQXHV� VKLIW�� 1RZHOH�1RUWK�:HVWHUQ� (XURSHDQ� /DQJXDJH� (YROXWLRQV�� �������
��������

&XEEHUOH\��3����������7KH�SKRQRORJLFD�G\QDPLFV�RI�IRUHLJQ�ERUURZLQJV�LQ�5XVVLDQ��
$XVWUDO��6ODYRQLFD�DQ�(DVW�(XURSH�6WXGLHV��������������
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'DQLHOV��'��5����������$�PHWKRG�IRU�PLWLJDWLQJ�WKH�SUREOHP�RI�ERUURZLQJ�LQ�V\QWDFWLF
UHFRQVWUXFWLRQ��6WXGLHV�LQ�/DQJXDJH�����������������

*DEGUHHYD��1��9����������,VWRUL\D�)UDQWVX]VNRM�/HNVLNL�9�5XVVNLNK�5D]QRYUHPHQQ\NK�
3HUHYRGDNK� �7KH� KLVWRU\� RI� )UHQFK� YRFDEXODU\� LQ� 5XVVLDQ� WUDQVODWLRQV� RI�
GLIIHUHQW�HSRFK�� 0RVFRZ��/HQDQG�3XEOLFDWLRQV�

*DOGL��/����������6ORYD�5RPDQVNRJR�3URLVNKR]KGHQL\D�9�5XVVNRP�<D]\NH��:RUGV�RI�
5RPDQ�RULJLQ�LQ�5XVVLDQ���0RVFRZ��3XEOLVKLQJ�+RXVH�RI�0RVFRZ�8QLYHUVLW\�

.DOHJLQD�� 7�� (��� 7DNKWDURYD�� 6�� 6��� 	� =DJO\DGNLQD�� 7�� <�� �������� 'HQJOLVK� DQG�
)UDQJODLV� LQ� WKH� IUDPHZRUN� RI� WKH� PRGHUQ� (XURSHDQ� OLQJXLVWLF� ODQGVFDSH��
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH�����������������

3HQQ\FRRN��$����������5HIOHFWLQJ�RQ�%RUURZHG�:RUGV��7HVRO�4XDUWHUO\�������������
����

6KPHOHY��'��1����������3UREOHP\�6HPDQWLFKHVNRJR�$QDOL]D�/HNVLNL��3UREOHPV�RI�WKH�
OH[LFR�VHPDQWLF�DQDO\VLV�� ɆRVFRZ��1DXND�


