
7KH�*HQUH�RI�*D]HOOH�LQ�5XVVLDQ�DQG�7DWDU�3RHWU\�RI�WKH�
;;�&HQWXU\��&RPSDUDWLYH�$VSHFW�

$QJHOLQD�$��.KD\EXOOLQD���(OYLUD�)��1DJXPDQRYD���$OVX�=��.KDELEXOOLQD����	�$OLQD�
$� 1DNKRGNLQD�

$EVWUDFW

7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�FRQVLGHUDWLRQ�RI�WKH�JD]HOOH�DV�D�FDQRQLFDO�VROLG�IRUP��LWV�
IHDWXUHV� DQG� IXQFWLRQLQJ� LQ�5XVVLDQ�DQG�7DWDU� OLWHUDWXUH� RI� WKH�;;WK� FHQWXU\��7KH�
IRFXV� RI� WKH� UHVHDUFK� LV� RQ� WKH� JD]HOOHV� RI� 5XVVLDQ�SRHWV� RI� WKH� ��WK� FHQWXU\� �0��
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ULJKWIXO� SODFH�� 6R�� WKH�PRGHUQ� SRHW� 5DGLI� *DWDVK� ZDV� DEOH� WR� DFFRPPRGDWH� QHZ�
WHFKQLTXHV�LQ�WKH�WUDGLWLRQDO�JHQUH��WR�UHYHDO�WKH�SUREOHPV�IDFHG�E\�PRGHUQ�VRFLHW\��
7KH� ODQJXDJH� RI� KLV� ZRUNV� LV� PHWDSKRULFDO�� GLIIHUHQW� OD\HUV� RI� YRFDEXODU\� DUH�
VNLOOIXOO\�FRPELQHG�LQ�WKHP��D�VXEOLPH�SRPSRXV�VW\OH�FRH[LVWV�ZLWK�D�³VLPSOH´�ZRUG��
7KH�7DWDU�JD]HOOH�DV�D�ZKROH�GHHSHQV�WKH�FRQWHQW�RI�WKH�WUDGLWLRQDO�IRUP��ZLWK�SRHWLF�
PHWKRGV�W\SLFDO�IRU�LW��WKH�ODQJXDJH�PHWDSKRUL]DWLRQ��DQ�DSSHDO�WR�WKH�PRWLYH�RI�ORYH�
PDGQHVV��DQG�WKH�SUHVHUYDWLRQ�RI�WDFKDOOXV��7KH�FRQFOXVLRQ�LV�PDGH�WKDW�WKH�JD]HOOH�
LQ�D�GLDORJXH�RI�GLIIHUHQW�FXOWXUHV�DQG�ODQJXDJHV�LV�FKDQJLQJ��HQULFKHG�ZLWK��QHZ��
PHDQLQJV��7KH�GLDORJXH�LV�EDVHG�RQ�WKRVH�XQLYHUVDO�YDOXHV�DQG�SHUIRUPDQFHV�RI�WKH�
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'LDORJXH�

�� ,QWURGXFWLRQ

,Q�PRGHUQ� FRPSDUDWLYH� VWXGLHV�� OLWWOH� DWWHQWLRQ� LV� SDLG� WR� WKH� SUREOHP� RI�
FDQRQLFDO�JHQUH�RSHUDWLRQ�LQ�WKH�QDWLRQDO�OLWHUDU\�SURFHVV��DOWKRXJK�PDQ\�UHVHDUFKHUV�
HPSKDVL]H� WKDW� PDQ\� SRHWV� RI� WKH� 9ROJD� 5HJLRQ� DUH� PDVWHULQJ� WUDGLWLRQDO� IRUPV�
�$WQDEDHYD�� ������ 6RIURQRYD�� ������� ,Q� DQ� LQWURGXFWRU\� DUWLFOH� WR� WKH�PRQRJUDSK�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�
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³7KH�1DWLRQDO�/LWHUDWXUH�RI�WKH�9ROJD�5HSXEOLFV������������´��VSHDNLQJ�DERXW�WKH�
SHFXOLDU� O\ULFV� RI� FRQWHPSRUDU\� SRHWV� RI� WKH� 9ROJD� UHJLRQ�� 9�5�� $PLQHYD� QRWHV��
³3RHWV�UHSURGXFH�WKH�FRPSRVLWLRQDO VWUXFWXUH�DQG�DUWLVWLF�DQG�VW\OLVWLF�WHFKQLTXHV�RI�
WKH�ZLGHVSUHDG� IRUPV�RI�$UDELF�VSHDNLQJ��7XUNLF�VSHDNLQJ�O\ULFV� �JD]HOOH��UXEDLV���
-DSDQHVH��KRNNX��WDQND���5XVVLDQ�DQG�(XURSHDQ��VRQQHW��EDOODG��OLWHUDWXUH´��$PLQHYD��
������

7KH�FDQRQLFDO�JHQUHV�LQ�WKH�PRGHUQ�QDWLRQDO�KLVWRULFDO�DQG�OLWHUDU\�SURFHVV�
IXQFWLRQ�GLIIHUHQWO\��7KH\�FDQ�UHWDLQ�DOO�WKH�IHDWXUHV�FKDUDFWHULVWLF�RI�WKH�JHQUH�IRUP��
FDQ�EH�WUDQVIRUPHG�XQGHU�WKH�LQIOXHQFH�RI�WKH�KRVW�OLWHUDWXUH�WUDGLWLRQV�

7KH�SXUSRVH�RI�WKH�DUWLFOH�LV�WR�VKRZ�WKH�IXQFWLRQLQJ�RI�WKH�JD]HOOH�JHQUH�LQ�
5XVVLDQ�DQG�7DWDU� SRHWU\� RI� WKH� WZHQWLHWK� FHQWXU\�� WR� LGHQWLI\� ɟɪɭ FKDQJHV� LQ� WKH�
JD]HOOH�DV�D�VROLG�IRUP�LQ�OLWHUDWXUH��LQ�LQWHU�OLWHUDU\�FRPPXQLFDWLRQ�DQG�GLDORJXH�

���0HWKRGV

7KH� PHWKRGRORJLFDO� EDVLV� RI� WKH� VWXG\� LV� WKH� FRQFHSW� RI� GRPHVWLF�
�7DPDUFKHQNR�� ������7DPDUFKHQNR��������%DNKWLQ�	�%DNKWLQ�� ������DQG� IRUHLJQ�
�0DUWLQ��������5RGJHUV��������6ZDOHV��������VFKRODUV�ZKR�FRQVLGHU�WKH�JHQUH�DV�D�
W\SH�RI�VWDEOH�VWUXFWXUH�RI�D�ZRUN�WKDW�RUJDQL]HV�DOO�LWV�HOHPHQWV�LQ�D�KROLVWLF�LPDJH�RI�
WKH�ZRUOG��ZKLFK�LV�WKH�FDUULHU�RI�D�FHUWDLQ�DHVWKHWLF�FRQFHSW�RI�UHDOLW\�

7KH�JHQUH�DQG�WKH�SKHQRPHQRQ�RI�GLDORJXH�RI�OLWHUDWXUHV�DUH�LQWHUFRQQHFWHG��
2Q�WKH�RQH�KDQG��WKH�JHQUH�LV�D�WKHRUHWLFDO�FRQVWUXFW��³IRUPV�D�FHUWDLQ�³VWDELOL]DWLRQ�
ILHOG´�IRU�WKH�LQGLYLGXDO�ZRUNV�EHORQJLQJ�WR�LW´��9�,��7\XSD���2Q�WKH�RWKHU�KDQG��EHLQJ�
LQ�WKH�SROH�RI�WKH�GLDORJXH�RI�OLWHUDWXUHV��WKH�IDPLOLDU�JHQUH�EHFRPHV�³GLIIHUHQW´��LW�
³WUDQVIRUPV´�� ³FRPHV� WR� OLIH´� LQ� WKH� LQWHUDFWLRQ� RI� GLIIHUHQW� QDWLRQDO� ORJLFV� DQG�
³SLFWXUHV� RI� WKH� ZRUOG´�� $FFRUGLQJ� WR� *DFKHY� �������� ³ZKHQ� D� PHHWLQJ� RI� YHU\�
GLIIHUHQW� QDWLRQDO� FXOWXUHV� WDNHV� SODFH�� LW� DSSHDUV� WKDW� WKH� PDLQ� GLIILFXOW\� LV� WR�
XQGHUVWDQG�KRZ�RWKHU�SHRSOH�WKLQN�DQG��KDYLQJ�MXVW�PDVWHUHG�WKH�JHQUH��WKH�VWUXFWXUH�
RI� WKRXJKW�� ZH� FDQ� XQGHUVWDQG� LWV� VXEMHFW´�� 7KLV� SRVLWLRQ� RI� *DFKHY
V� ZRUN� ZDV�
GHYHORSHG�LQ�WKH�DUWLFOH�E\�WKH�PRGHUQ�UHVHDUFKHU�.��6XOWDQRY��6XOWDQRY��������

$OVR�WKH�VWXGLHV�RQ�WKH�VSHFLILFLW\�RI�WKH�FRPSDUDWLYH�PHWKRG�DUH�VLJQLILFDQW�
LQ�FRPSDUDWLYH�VWXGLHV��DV�ZHOO�DV�WKH�ZRUN�RQ�WKH�GLDORJXH�RI�OLWHUDWXUHV��%HNPHWRY��
������$PLQHYD�	�<X]PXNKDPHWRYD��������$PLQHYD��������.DPDOLHYD�HW�DO����������
7KH�FRPSDULVRQ�RI� OLWHUDWXUHV�� LQ�FRQWUDVW� WR� WKH�FRPSDUDWLYH�PHWKRG��ZKLFK�KDV�D�
ULFK�KLVWRU\�LQ�WKH�VFLHQFH�RI�OLWHUDWXUH��VHHNV�WR�SUHVHUYH�WKH�XQLTXH��LQFOXGLQJ�WKH�
QDWLRQDO�LGHQWLW\�RI�YDULRXV�SKHQRPHQD�DQG�IRUPV�LQ�OLWHUDWXUH��JHQUH��VW\OH��SRHWU\��
YHUVLILFDWLRQ�� WURSHV�� HWF�� &RPSDULVRQ� LQYROYHV� WKH� LGHQWLW\� SUHVHUYDWLRQ� RI� HDFK�
OLWHUDWXUH�LQFOXGHG�LQ�WKH�VWXG\��

7KH� FRQFHSW RI� WKH� SURSRVHG� VWXG\�ZDV� DOVR� LQIOXHQFHG� E\� WKH�ZRUNV� RQ�
UHFHSWLYH� DHVWKHWLFV� �,VHU�� ������ -DXVV�� ������� ,Q� SDUWLFXODU�� +��<DXVV� DQG�9�� ,VHU�
DUJXHG�WKDW�WKH�YLRODWLRQ�RI�WKH�XVXDO�³H[SHFWDWLRQ�KRUL]RQ´�RI�D�FODVVLFDO�WH[W�DQG�LWV�
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HQGRZLQJ�ZLWK�QHZ�PHDQLQJV�LV�SRVVLEOH�LI�D�OLWHUDU\�ZRUN�LV�SHUFHLYHG�DPRQJ�IRUHLJQ�
UHDGHUV�

'XULQJ�WKH�DUWLFOH�FRQFHSW�FUHDWLRQ��WKH�KLVWRULFDO�JHQHWLF�PHWKRG�ZDV�DOVR�
WDNHQ� LQWR� DFFRXQW�� DLPHG� DW� ILQGLQJ� WKH� RULJLQV� RI� WKH� JHQUH� EHLQJ� FRPSDUHG�� LWV�
IRUPDWLRQ��DQG� WKH� FRQWLQXLW\� RI� IRUPV��7KH� JHQHWLF�PHWKRG�JRHV� GHHSHU� IURP� WKH�
VXUIDFH�RI�SKHQRPHQD��H[SRVHV�OD\HU�E\�OD\HU��³XQWLO�LW�FRPHV�WR�WKH�LQYDULDEOH�DQG�
FDOP�UHODWLRQVKLS�EHWZHHQ�WKH�IDFWRU�DQG�WKLV�SKHQRPHQRQ´��)UHLGHQEHUJ��������)DWKL��
	�'DVWRRUL���������7KH�JHQHVLV�RI�JHQUHV�DQG�WKHLU�HOHPHQWV�SOD\V�D�OHDGLQJ�UROH�LQ�WKH�
FRQFHSW�RI�FRPSDUDWLYH�JHQUH�VWXGLHV�RI�5XVVLDQ�DQG�7DWDU�OLWHUDWXUH�DV�RQH�RI� WKH�
EUDQFKHV�RI�FRPSDUDWLYH�VWXGLHV�

���5HVXOWV�DQG�'LVFXVVLRQ

7KH�JD]HOOH�JHQUH�LV�NQRZQ�WR�WKH�PRGHUQ�UHDGHU�DFFRUGLQJ�WR�$UDE�3HUVLDQ�
SDWWHUQV��7KLV�LV�D�WUDGLWLRQDO��VWDEOH�SRHWLF�IRUP��WZR�KHPLVWLFKV�RI�WKH�ILUVW�EHLW��DD��
DUH� UK\PHG�� WKHQ� WKH� VDPH� UK\PH� LV� UHSHDWHG� LQ� DOO� VHFRQG� KHPLVWLFKV� RI� HDFK�
VXEVHTXHQW�EHLW��DD��ED��FD��GD��HWF���

$FFRUGLQJ� WR� RQH� RI� WKH� IXQGDPHQWDO� �HQF\FORSHGLF�� ZRUNV� LQ� OLWHUDU\�
FULWLFLVP��WKHUH�LV�D�SRLQW�RI�YLHZ�DFFRUGLQJ�WR�ZKLFK�³D�JD]HOOH�DURVH�DV�D�UHVXOW�RI�
WKH� O\ULFDO� FRQFHSWLRQ� RI� NDV\G\� LVRODWLRQ�� WKH� VR�FDOOHG� WDJD]]XO´� �/LWHUDU\�
(QF\FORSHGLF�'LFWLRQDU\���������6R��WKH�JD]HOOH�FRXOG�EHJLQ�WR�WDNH�VKDSH�GXULQJ�WKH�
�WK� ± ��WK� FHQWXULHV�� DQG� LW� UHDFKHG� LWV� ILQDO� IRUP� LQ� WKH� ZRUNV� E\� +DIL]�� ,��
*DIL\DWXOOLQD�ZULWHV� WKH� IROORZLQJ�� ³,W� GHWHUPLQHG� FHUWDLQ� FDQRQV� RI� WKH� JD]HOOH� LQ�
VRFLHW\�� 7KH� KHUR� RI� WKH� JD]HOOH� VHHNV� WR�PHUJH� ZLWK� WKH� REMHFW� RI� KLV� GHVLUH�� WR�
RYHUFRPH�WKH�SLW�EHWZHHQ�WKHP��EXW�WKLV�FRQWUDGLFWLRQ�LV�QHYHU�UHVROYHG��7KLV�IHDWXUH�
WKDW�JLYHV�WKH�JD]HOOH�WKH�IHDWXUHV�RI�D�FRPSUHVVHG�VSULQJ��DQG�WKLV�LV�WKH�VHFUHW�RI�LWV�
KLJKHVW�HPRWLRQDO��SV\FKRORJLFDO��DQG�SKLORVRSKLFDO�WHQVLRQ´��*DIL\DWXOOLQD�HW�DO���

7\SLFDOO\��D�JD]HOOH�FRQVLVWV�RI������EHLWV��FRXSOHWV���DQG�WKH�DXWKRU¶V�QDPH�
LV�PHQWLRQHG�LQ�WKH�ODVW�EHLW��,WV�ODQJXDJH�LV�VSHFLILF��,Q�SDUWLFXODU��VXFK�FKDUDFWHULVWLF�
IHDWXUHV�DV�VPRRWKQHVV��HOHJDQFH��SOHDVDQWQHVV�LV�QDPHG�LQ�WKH�ZRUNV�RI�UHVHDUFKHUV�
�(��%HUWHOV��,��)LVKPDQVN\��$��7DPLPGDUL��

7KLV�JHQUH�ZDV�YHU\�DWWUDFWLYH�IRU�6XIL�SRHWV��WKHUHIRUH�WKH�FRPSRVLWLRQ�RI�
PDQ\�JD]HOOHV�LV�EDVHG�RQ�WKH�0XVOLP�DWWLWXGH��ZKLFK�UHTXLUHV�D�WKRURXJK�DQDO\VLV�RI�
WKH�KLGGHQ�HVVHQFH��$W�WKH�VDPH WLPH��WKLV�SRHWLF�IRUP�LV�UHIOHFWHG�LQ�WKH�:HVW�� LQ�WKH�
ZRUNV�RI�PDQ\�(XURSHDQ�DXWKRUV��LQFOXGLQJ�5XVVLDQ�RQHV��6R��$��)HW��9\DFK��,YDQRY��
,��6HYHU\DQLQ��0��.X]PLQ��(��%DJULWVN\�WXUQHG�WR�WKH�JD]HOOH�ZLWK�WKH�RULHQWDWLRQ�RQ�
WKH�HDVWHUQ�WUDGLWLRQ�

,W�VKRXOG�EH�VDLG�WKDW�LQ�DOO��LPLWDWLRQV�RI�WKH�HDVW��WKHUH�LV�WKH�FKDQJH�LQ�WKH�
YHU\�LPDJH�RI�WKH�O\ULFDO�KHUR��VLQFH�WKH�ODWWHU
V�H[SHULHQFHV�DUH�FRQGLWLRQDO��,I�ZH�WDON�
DERXW� 5XVVLDQ� OLWHUDWXUH�� WKH� RULHQWDWLRQ� WRZDUG� RULHQWDO� IODYRU� GHWHUPLQHV� WKH�
HVWDEOLVKPHQW�RI�D�GLVWDQFH�EHWZHHQ�WKH�DXWKRU�DQG�WKH�O\ULFDO�KHUR��DQG��RQH�ZD\�RU�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

DQRWKHU��WUDGLWLRQDO�DHVWKHWL]DWLRQ�LV�SUHVHUYHG��7KLV�LV�SUREDEO\�ZK\�WKH�JD]HOOH�JHQUH�
KDV�UHPDLQHG�WKH�DFFHVVRU\�RI�RULHQWDO�SRHWU\�RQO\�

/HW�XV�LOOXVWUDWH�WKLV�ZLWK�WKH�H[DPSOH�RI�WKH�SRHPV�E\�(��%DJULWVN\�������
������DQG�0��.X]PLQ��������������WKH�5XVVLDQ�SRHWV�RI�WKH�6LOYHU�$JH��ZKR�FUHDWHG�
LPLWDWLRQV�RI� WKH�HDVWHUQ�JHQUH��%DJULWVN\¶V�SRHP�LV�FDOOHG�³*D]HOOD´��DQG�.X]PLQ�
FDOOHG�LW�³*D]HOD´�

0��.X]PLQ�

0QH�QRFK
\X�VKHSFKHW�PHV\DF�GYXURJLM�YVH�R�WHEH�

0HFKWD\X��LG\D�GROJRM�GRURJRM��YVH�R�WHEH�

.RJGD�QD�QHEH�YHFKHU�UDVWRSLW�]RORWR�]RU
�

7UHSHVKFKHW�VHUGFH�VWUDQQRM�WUHYRJRM�YVH�R�WHEH�

.RJGD�SROVXWRN�JOD]�PRM�QH�YLGLW�VHU\K�RFKHM�

*RWRY�\D�SODNDW
��QLVKFKLM�XERJLM��YVH�R�WHEH�

=D�SHQQRM�FKDVKHM��UDGRVWQ\P�XWURP�GXPD\X�\D

9�OXNDYRM�VKXWNH��Y�GXPH�OL�VWURJRM�YVH�R�WHEH�

9�SXVW\QH�PHUWYRM��Y�JRURGH�VKXPQRP�YVH�JRYRULW

,�FKDV�PHGOLWHO
��PLJ�E\VWURQRJLM�YVH�R�WHEH�

$V�FDQ�EH�VHHQ�IURP�WKH�DERYH�SRHP�E\�.X]PLQ��WKH�IRUPDO�IHDWXUHV�LQKHUHQW�
LQ�WKH�JD]HOOHV�DUH�WKH�IROORZLQJ�RQHV��WKH�GLYLVLRQ�E\���EHWV��WKH�SULQFLSOH�RI�UK\PH�
DUH�SUHVHUYHG�E\� WKH�5XVVLDQ�SRHW��%HIRUH�XV� LV�D�SRHP�DERXW� ORYH�� LQ�ZKLFK�HDFK�
FRXSOHW�LV�DXWRQRPRXV��EXW�LW�GRHV�QRW�KDYH�WKH�LPDJHU\�DQG�GHSWK�RI�WKRXJKW�WKDW�LV�
FKDUDFWHULVWLF�RI�WKH�HDVWHUQ�JD]HOOH��7KH�SUHVHUYDWLRQ�RI�WKH�H[WHUQDO�DWWULEXWHV�RI�WKH�
JHQUH�GRHV�QRW�PDNH�.X]PLQ
V�SRHP�D�WUXH�JD]HOOH�

(�� %DJULWVN\¶V� SRHP� ³7KH� *D]HOOH� �'UHDPV� DQG� (YHQLQJ� 6OHHS� LQ� <RXU�
$OFRYH´��PRVW�OLNHO\�UHFDOOV�D�SDURG\�RI�D�WUDGLWLRQDO�JD]HOOH��DOWKRXJK�WKH�SRHW�DOVR�
UHWDLQV�WKH�SULQFLSOH�RI�UK\PLQJ��DQG�UHSHWLWLRQ�RI�ZRUGV�

9�WYRHP�DO
NRYH�VS\DW�PHFKW\��L�YHFKHU�VWUDQQR�GRORJ�

1H�]QD\X�\D��SULGHVK
�OL�W\��NDN�YHFKHU�VWUDQQR�GRORJ«

9�WYRHP�VDGX�]HOHQ\M�JURW�X�VLQHJR�IRQWDQD

, QLNQXW�DO\H�FYHW\��L�YHFKHU�VWUDQQR�GRORJ«

7DP�VSLW�JOLQ\DQ\M�SDVWXVKRN�V�QDGWUHVQXWRM�VYLUHO
\X�

,�QDG�SUXGRP�VKXUVKDW�NXVW\��L�YHFKHU�VWUDQQR�GRORJ«

.�WHEH�\D�SO\O�L]�VPXWQ\K�VWUDQ�QD�]\ENRM�NDUDYHOOH�

<$�YLGHO�WXVNO\H�SRUW\��JGH�YHFKHU�VWUDQQR�GRORJ�

<$�E\O�Y�WXPDQQ\K�JRURGDK��JGH�QD�]KHPFKX]KQRP�QHEH

5DVS\DW\�DO\H�NUHVW\��L�YHFKHU�VWUDQQR�GRORJ«
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7HEH�SULYH]�\D�WRQNLM�\DG�Y�NRO
FH�SRG�DPHWLVWRP�

ȿJR��\D�]QD\X��Y\S
HVK
�W\«�L�EXGHW�YHFKHU�GRORJ«

%DJULWVN\� GRHV� QRW� GHYHORS� WKH� WKHPH�RI� ORYH� ODQJXRU��$W� WKH� HQG� RI� WKH�
SRHP�KH�LQWURGXFHV�WKH�LPDJH�RI�GHDWK�TXLWH�XQH[SHFWHGO\��DOVR�WKHUH�DUH�ILJXUDWLYH�
H[SUHVVLRQV� LQ� WKH� ZRUN� WKDW� GLVFRUG� ZLWK� WKH� IRUP� DQG� WKH� FRQWHQW� RI� WKH� JHQUH�
��FULPVRQ�FURVVHV�DUH�FUXFLILHG���

7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�5XVVLDQ�SRHW�KDV�D�GLIIHUHQW�DHVWKHWLF�DWWLWXGH�
WKDQ�WKH�UHSUHVHQWDWLYHV�RI�$UDE�0XVOLP�SRHWU\��7KH�PDLQ�FRQWHQW�RI�WKH�JD]HOOH�IRU�
+DIL]��5XGDNL�LV�WKH�SUDLVH�RI�WKH�EHORYHG�EHDXW\��XQUHTXLWHG�ORYH��WKH�UHIOHFWLRQ�RQ�
RQH¶V�RZQ�IDWH��(��%DJULWVN\�HDVLO\�UHFUHDWHV�WKH SRHWLF�VL]H��XQXVXDO�IRUPV�DQG�DOO�
WKLV�UHPDLQV�RQO\�DQ�LPLWDWLRQ��D�JDPH�LPLWDWLQJ�(DVW�

7KH� JD]HOOH� JHQUH� ZDV� PRVW� RIWHQ� DGGUHVVHG� DQG� LV� DGGUHVVHG� E\� WKH�
UHSUHVHQWDWLYHV�RI�7XUNLF�VSHDNLQJ�SRHWU\��7KH\�FRQWLQXH�WR�GHYHORS�WKH�JHQUH�IRUPV�
RI� RULHQWDO� FXOWXUH� FORVH� WR� WKHLU� QDWLRQDO� WUDGLWLRQ�� )RU� H[DPSOH�� JD]HOOHV� ZHUH�
FRPSRVHG�LQ�WKH�PHGLHYDO�SHULRG�E\�6DLI�6DUDL�DQG�8PPL�.DPDO��$W�WKH�EHJLQQLQJ�
RI�WKH�WZHQWLHWK�FHQWXU\�WKLV�JHQUH�LV�UHSUHVHQWHG�LQ�WKH�ZRUNV�RI�*DEGXOOD�7XNDL�DQG�
6KDLNK]DGD�%DELFK��$V�IRU�WKH�PRGHUQ�7DWDU�O\ULFLVP��WKH�PDLQ�IHDWXUHV�RI�WKH�JD]HOOH�
DUH�PRVW� IXOO\� UHIOHFWHG� LQ� WKH� SRHWU\� E\� 5DGLI� *DWDVK���� 7KH� JD]HOOHV� E\� *DWDVK�
UHVHPEOH�WKH�JD]HOOHV�E\�+DIL]�DQG�1DVLPL��D�QXPEHU�RI�SRHPV�RI�ZKLFK�KH�WUDQVODWHG�
LQWR�7DWDU��7KURXJK�WKH�JD]HOOHV�E\�+DIL]�WKH�PRWLYHV�RI�ORYH�MR\��ORYH�JULHI�GHDWK�
HQWHUHG�WKH�ZRUNV�E\�*DWDVK�

,W�VKRXOG�EH�VDLG�WKDW�WKH�ZRUN�E\�*DWDVK�KDV�UHSHDWHGO\�EHFRPH�WKH�VXEMHFW�
RI� VWXG\� E\� OLWHUDU\� VFKRODUV�� ,Q� SDUWLFXODU�� <X�*�� 1LJPDWXOOLQD� HPSKDVL]HG� WKH�
IROORZLQJ���,Q�KLV�SRHWLF�ZRUN��KH�VWDUWV�IURP�D�VXEMHFWLYH��VSLULWXDO�EHJLQQLQJ��UHYHDOV�
LW�LQ�DOO�LWV�IXOOQHVV�RI�IHHOLQJV�DQG�KLGGHQ�FRQWUDGLFWLRQV���$FFRUGLQJ�WR�WKH�VFKRODU��
WKH�RUQDWH�LPDJHV�RI�ORYH�SRHPV��ZULWWHQ�E\�*DWDVK�LQ�WKH�IRUP�RI�D�JD]HOOH��FRH[LVW�
ZLWK�WKH�WUDGLWLRQDO�LPDJHV�RI�IRON�VRQJV��1LJPDWXOOLQD��������

,Q�JHQHUDO��WKH�JD]HOOHV�E\�*DWDVK�FRUUHVSRQG�H[DFWO\�WR�WKH�UHTXLUHPHQWV�RI�
WKH�JHQUH��WKH\�FRQVLVW�RI�����EHLWV��DOPRVW�DOO�DUH�ZULWWHQ�E\����FRPSOH[�V\OODELF�VL]H��
ZKLFK�LV�FORVH�WR�7XUNLF�DUX]��5HGLI�LV�RIWHQ�XVHG�LQ�WKH�JD]HOOHV�RI�WKH�SRHW��DQG�LQ�
WKH�JD]HOOHV�E\�*DWDVK�ZH�ILQG�WKH�PHQWLRQ�RI�WKH�DXWKRU
V�SRHWLF�QDPH��WDKDOOXV��

7KHUH�LV�QR�SORW�DQG�ILJXUDWLYH�G\QDPLFV�FKDUDFWHULVWLF�RI�ZRUNV�RI�(XURSHDQ�
SRHWU\�LQ�WKH�FDQRQLFDO�VROLG�IRUP��DV�D�UXOH��PHDQLQJ�WKH�SORW�KRUL]RQWDO�RI�WKH�EDOODG��
WKH�GHYHORSPHQW�RI�DQ�LGHD��WKHVLV��DQWLWKHVLV��V\QWKHVLV��LQ�D�VRQQHW��HWF����WKH�LPDJH�

� 5DGLI�.DVKIXOORYLFK�*DWDXOOLQ�ZDV�ERUQ�RQ�0DUFK����������LQ�WKH�YLOODJH�RI�0DUV��5HSXEOLF�
RI�%DVKNRUWRVWDQ��� )RU�PRUH� WKDQ� KDOI� D� FHQWXU\� RI� FUHDWLYH�DFWLYLW\� LQ� GLIIHUHQW� ODQJXDJHV�
�7DWDU�� 5XVVLDQ�� 7XUNLVK�� HWF���� PRUH� WKDQ� D� GR]HQ� SRHWLF� FROOHFWLRQV� KDYH� EHHQ� UHOHDVHG��
©*ԧOOԥU�VX�VRU\Mª��©)ORZHUV�&UDYHª���������©,UOԥU�EXO\MNª��©/HW
V�%H�0HQª���������©%X�± VLԙD�
N\OJDQ�GRJDPª��©0\�SUD\HU�LV�WR�\RXª���������©*D]ԥOOԥUª��©*D]HOOHVª���������HWF�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

DQG�WKRXJKW�DUH�GHYHORSHG�LQVLGH�D�VLQJOH�EHLW��FRPSOHWHG�V\QWDFWLFDOO\���ZKLFK�ORRNV�
OLNH�DXWRQRPRXV��LQGHSHQGHQW�

$V EHILWV�WKH�VWUXFWXUH�RI�WKH�JD]HOOH��WKH�SRHPV�E\�5��*DWDVK�DOVR�LQFOXGH�
WKH�PDWOD�� WKH�KHDGLQJ��WKH�LQLWLDO�EHLW���ZKLFK�GHILQHV�WKH�WKHPH�RI�WKH�O\ULFDO�ZRUN��
GHILQHV�WKH�JHQHUDO�PRRG��DQG�PDNWX�� WKH�ILQDO�EHLW��LQ�ZKLFK�ZH�ILQG�WKH�DQVZHU�WR�
WKH�TXHVWLRQ�WKDW�VRXQGHG�LQ�WKH�ILUVW�FRXSOHW��)RU�H[DPSOH��LQ�WKH�JD]HOOH�³7KH�WHDUV�
RI� D� ORYHU�ZLOO� VSLFH� XS� D� FOHDULQJ�ZLWK� IORZHUV�´� �©DVK\MNODU� \DVKH� DVKODJDQ� J݇O�
N\U\�ª�� WKH� LQLWLDO� EHLW� SRVHV� WKH� TXHVWLRQ� VRXQGV�� WKH� ILQDO� SURYLGHV� WKH� DQVZHU��
©*DVK\MNODU�\DVKH�DVKODJDQ�J݇O�N\U\��± ��0ԥMGDQ\ट J\MEUԥW�݇FKHQPH�FKDN\UG\"����
�«!� ��� *݇OQHट \DVK
VH]� NHUIHJHQ� ԛSWHP�� GLGHP�� �� ± .ԛNOԥU� Gԥ� LVKHWVHQ�� *DWDVK��
DQW\टQ\�ª��*DWDVK� �������/LWHUDOO\��³7KH�WHDUV�RI�ORYHUV�IODYRUHG�WKH�ILHOG�RI�IORZHUV��
� ��'LG�WKH�VTXDUH�FDOO�PH�DV�D�VLJQ�RI�HGLILFDWLRQ"��������!����+H�NLVVHG�WKH�H\HODVKHV�
RI�D�URVH�ZLWKRXW�WHDUV��DQG�VDLG����³/HW�WKH�KHDYHQV�KHDU��*DWDVK��\RXU�RDWK�´�

)RU�*DWDVK��ORYH�LV�D�KHDYHQO\�JLIW��:KDWHYHU�WRUPHQW�LW�LV�DVVRFLDWHG�ZLWK��
WKLV�LV�WKH�RQO\�KDSSLQHVV��/RYH�KHOSV�WKH�SRHW�WR�PHUJH�LQWR�WKH�XQLYHUVH��WR�IHHO�WKH�
FRQQHFWLRQ�ZLWK�WKH�QDWXUDO�HOHPHQWV��DQG�WKLV�IHHOLQJ�LV�DOZD\V�VXEOLPH��LW�JLYHV�ULVH�
WR�LQVSLUDWLRQ�IURP�WKH�O\ULFDO�KHUR��*DWDVK�FRQYH\V�ORYH�WKURXJK�WUDGLWLRQDO�RULHQWDO�
V\PEROV��URVH��WHDUV� ILUH��7KH�O\ULFDO�VXEMHFW�LV�LGHQWLILHG�ZLWK�QDWXUH��LWV�QDWXUDO�VWDWH��
DQG�WKH�LPDJHV�IURP�WKH�QDWXUDO�ZRUOG�DFW�DV�GLUHFW�SDUWLFLSDQWV�RI�KDSSHQLQJ�

*DWDVK��©,\XO
�N\]X\��FKԥFKԥNWԥM��ԓDQ�EDON\M����1LQGL�GԥUWOH��LVNH�EX�IRQWDQ�
ԓ\U\�ª��³-XO\�KHDW��VRXO�TXLYHUV��OLNH�D�IORZHU���+RZ�VHQVXDO�LV�WKH�VRQJ�RI�WKH�ROG�
IRXQWDLQ´���*DWDVK� �������7KH�SKUDVH�³WKH�VRQJ�RI�WKH�ROG�IRXQWDLQ´��©LVNH�IRQWDQ�
ԓ\U\ª��LQ�WKH�RULJLQDO��UHVHPEOHV�D�SRHP�E\�D�5XVVLDQ�SRHW�RI�WKH�;,;WK�FHQWXU\�$�6��
3XVKNLQ�³7KH�)RXQWDLQ�RI�WKH�%DNKFKLVDUDL�3DODFH´��ZULWWHQ�LQ�������RU�UDWKHU��WKH�
OLQH�³)RXQWDLQ�RI�/RYH��D�VDG�IRXQWDLQ�´�

,Q�WKH�ILJXUDWLYH�V\VWHP�RI�*DWDVK�O\ULFV��WKH�WUDGLWLRQDO�RULHQWDO�V\PEROV�RI�
ORYH� DUH� UHSHDWHG� LQ� GLIIHUHQW� YHUVLRQV��D�GHOLFDWH� URVH�� D�PRWK� IO\LQJ� RQ� D� FDQGOH�
IODPH��WHDUV��$W�WKH�VDPH�WLPH��WKH�VXEOLPH�V\OODEOH�FKDUDFWHULVWLF�RI�RULHQWDO�SRHWU\�
LV�FRPELQHG�E\� WKH�URPDQWLF�SRHW�ZLWK�WKH�WUDGLWLRQDO� LPDJHV�RI� IRON�VRQJV� �VZDQ��
ZKLWH�GRYH��VSULQJ��HWF���LQ�KLV�JD]HOOHV��7KXV��KH�UHPRYHV�WKH�ERXQGDULHV�EHWZHHQ�
WKH�DQFLHQW�ZRUOG�DQG�PRGHUQLW\��HQWHUV�LQWR�WKH�GLDORJXH�ZLWK�ERWK�$UDE�3HUVLDQ�DQG�
FODVVLFDO�7DWDU�DQG�5XVVLDQ�SRHWU\�

*DWDVK� ORYH� O\ULFV�� IRFXVHG� RQ� D� IHHOLQJ� RI� ORYH� IRU� D�ZRPDQ�� VHHPLQJO\�
GHHSO\�SHUVRQDO��XOWLPDWHO\�GHYHORSV�LQWR�D�FRPSOH[�HPRWLRQDO�DQG�VRFLDO�FRPSOH[�
WKDW�DOVR�FRQWDLQV�WKH�UHIOHFWLRQV�RQ�PRUDOLW\�DQG�ORYH�IRU�D�VPDOO�KRPHODQG�

/HW
V�LOOXVWUDWH�WKH�PHQWLRQHG�DERYH��UHIHUULQJ�WR�WKH�SRHP�³7KH�VWRUP\�IORRG�
RI�VSULQJ�GD\V����´��³8]G\�EX�\D]����´���*DWDVK� �������ZKHUH�WKH�VXEVWDQWLDO�XQLW\�RI�
PDQ�DQG�QDWXUH��WKH�V\QFUHWLF�LQWHJULW\�RI�WZR�VSKHUHV�DUH�VHOI�HYLGHQW��DQG�ZKHUH�WKH�
QRLVH� RI� WKH� RXWVLGH� ZRUOG� LQWUXGHV�� 7KH� 7DWDU� SRHW� LQWURGXFHV� PRWLYHV� QRW�

� +HUHLQDIWHU��WKH�ZRUG�IRU�ZRUG�WUDQVODWLRQ�RI�WKH�DXWKRUV�RI�WKH�DUWLFOH�



7KH�*HQUH�RI�*D]HOOH�LQ�5XVVLDQ�DQG�7DWDU�3RHWU\�RI�WKH�;;�&HQWXU\�«�_�����

FKDUDFWHULVWLF�RI�WKLV�JHQUH�LQWR�WKH�JD]HOOH��*DWDVK�LV�LURQLF�RYHU�WKRVH�ZKR��LQ�SXUVXLW�
RI�PDWHULDO�ZHDOWK��FRQVLGHU�D�PDGPDQ�D�SRHW�ZKR�SUDLVHV�ORYH��7KXV��WKH�FRQWHQW�RI�
WKH�JD]HOOH�LV�PRGHUQL]HG�E\�HQKDQFLQJ�WKH�VRFLDO�VRXQGLQJ�RI�WKH�WH[W��ZKLFK�LV�IXOO\�
FRQVLVWHQW�ZLWK�WKH�IRUPDO�VHWWLQJV�RI�WKH�JD]HOOH��LW�FRQVLVWV�RI���EHLWV��WKH UK\PLQJ�LV�
WKH�IROORZLQJ��DD��ED��FD��GD��JD��DQG�WDOODKXV�LQ�WKH�ODWWHU�

+HUH�DUH�MXVW�WKH�ODVW�WZR�EHLWV��³0RKLWPH"�.ԛU��NԛSPH�N݇QFKH��JDMEԥWFKH��
��+݇VHWOHNWԥQ�³LOKDP´��\DP�
WDEXFK\ODU� ���� ���Ԥ�*DWDVK\ट N݇Wԥ�N݇Q�W݇Q�\D]JDQ\ट�� ��
<XOԥUGHU�XO��³<$टD�NLWDS� � GL��� VKXODU�����´´��³/RRN��ERWK�WKH�HQYLRXV�DQG�WKH�OLDU�� ��
7KH\�VHHN�WR�ILQG��LQVSLUDWLRQ������:HOO��*DWDVK�ZULWHV�GD\�DQG�QLJKW�WKH�IROORZLQJ����
���³&UD]\��� WKH\�VD\��� KH�ZDQWV�WR�SXEOLVK�D�QHZ�ERRN�����´´��

���&RQFOXVLRQV

7KH�VWXG\�VKRZHG�WKDW�WKH�JD]HOOH�JHQUH�ZDV�LQFOXGHG�LQ�GLIIHUHQW�ZD\V�LQ�
5XVVLDQ�DQG�7DWDU�SRHWU\��5XVVLDQ�SRHWV�SDLG�WULEXWH�WR�WKH�WUDGLWLRQDO�HDVWHUQ�IRUP��
7KH�JD]HOOH�DWWUDFWHG�SRHWV�ZLWK�DQ�H[TXLVLWH�UK\PH��QXPHURXV�UHSHWLWLRQV��D�EHDXWLIXO�
IRUP��DQG�GHPRQVWUDWLYH�SRHWU\� +RZHYHU��LQ�5XVVLDQ�SRHWU\��WKH�JD]HOOH�JHQUH�ZDV�
FUHDWHG�ZLWK�WKH�RULHQWDWLRQ�WRZDUG�WKH�HDVWHUQ�WUDGLWLRQ��LW�UHWDLQHG�LPLWDWLYH�IHDWXUHV��
7DWDU� SRHWV� �LQ� SDUWLFXODU�� *DWDVK��� RQ� WKH� FRQWUDU\�� FUHDWHG� SRHP� SDWWHUQV�
FRUUHVSRQGLQJ�WR�WKH�JHQUH�FDQRQ��ZKLFK�FRXOG�EH�H[SODLQHG�E\�WKHLU�FUHDWLYH�DWWLWXGHV�
DQG�WKH�FRQQHFWLRQ�RI�WKHLU�QDWLYH�SRHWU\�ZLWK�WKH�WUDGLWLRQV�RI�$UDE�0XVOLP�SRHWU\�

���6XPPDU\

7KH�JHQUH�FDQRQ�DV�VXFK� LV� IXOO\�SHUFHLYHG� E\� LWV�EHDUHUV�RQO\�ZLWKLQ� WKH�
WUDGLWLRQ��5XVVLDQ�SRHWV�ZHUH�DEOH�WR�JUDVS�WKH�FDQRQLFDO�IRUP�RI�WKH�JD]HOOH��EXW�WKH�
FDQRQLFDO�SULQFLSOH�RI�WKH�ZRUOG�LPDJH�FUHDWLRQ��FRUUHVSRQGLQJ�WR�WKH�SHFXOLDULWLHV�RI�
WKH�ZRUOGYLHZ�RI�DQ�(DVWHUQ�SHUVRQ��GXH�WR�FXOWXUH��SV\FKRORJ\��UHOLJLRQ��FDQ�RQO\�EH�
WUDQVPLWWHG�E\�WKH�SRHWV�FORVH�WR�WKH�ZRUOG�RI�WKH�(DVW�

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

$PLQHYD�� 9�� 5�� ��������1DWLRQDO� OLWHUDWXUH� RI� WKH� 9ROJD�5HSXEOLFV� DV� DQ� ³,QWHU�
OLWHUDU\�FRPPXQLW\´� 1DWLRQDO�OLWHUDWXUH�RI�WKH�9ROJD�UHSXEOLFV��������������WKH�
FROOHFWLYH�PRQRJUDSK��%DUQDXO��,*�&�3UHVV�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

$PLQHYD��9��5����������3KHQRPHQRQ�RI�ERUGHU�LQ�LQWHUOLWHUDU\�GLDORJXHV� -RXUQDO�RI�
/DQJXDJH�DQG�/LWHUDWXUH� ��������������

$PLQHYD�� 9�� 5��� 	� <X]PXNKDPHWRYD�� /�� 1�� �������� )HDWXUHV� RI� EDOODG� JHQUH�
IXQFWLRQLQJ�LQ�PRGHUQ�QDWLRQDO�KLVWRULF�OLWHUDU\�SURFHVV� 5HYLVWD�6DQ�*UHJRULR��
����������

$WQDEDHYD��1��$����������:UHDWKV�RI�VRQQHWV�� LQLWLDWLRQV�LQ�WKH�8GPXUW�DQG�FORVHO\�
UHODWHG� .RPL� DQG�0RUGRYLDQ� OLWHUDWXUH�� 3KLORORJLFDO� VFLHQFHV�� 7KH� LVVXHV� RI�
WKHRU\�DQG�SUDFWLFH��7DPERY��'LSORPD��������������

%DNKWLQ��0��0���	�%DNKWLQ��0��0����������7KH�LVVXHV�RI�OLWHUDWXUH�DQG�DHVWKHWLFV��
0RVFRZ�

%HNPHWRY��5����������&RPSDUDWLYH�VWXGLHV�RI�OLWHUDWXUH�LQ�5XVVLD��([SORUDWLRQ�RI�QHZ�
SDUDGLJPV� -RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH� ��������������

)UHLGHQEHUJ�� 2�� 0�� �������� ,QWURGXFWLRQ� WR� WKH� *UHHN� QRYHO�� 'LDORJXH�� &DUQLYDO��
&KURQRWRSH���������������

)DWKL��6���	�'DVWRRUL��$����������,QYHVWLJDWLQJ�WKH�LPSDFW�RI�ZRPHQ
V�VRFLDO�EDVH�RQ�WKHLU�
SROLWLFDO�SDUWLFLSDWLRQ��$�FDVH�VWXG\�RQ�ZRPHQ�LQ�7HKUDQ�GLVWULFW����6KDKUDUD���8&7�
-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������������

*DFKHY��*��'����������7KH�FRQWHQW�RI�DUW�IRUPV� �(SRV��/\ULFV��7KHDWHU���0RVFRZ��
(GXFDWLRQ�

*DIL\DWXOOLQD��,���5XEDL��*��HW�DO����������:H�WDON�DERXW�WKH�JHQUHV�RI�RULHQWDO�SRHWU\��
,QIRUPDWLRQ�DQG�DQDO\WLFDO�IHGHUDO�SRUWDO�³,VODP�7RGD\´��85/��KWWSV���LVODP�
WRGD\�UX�REVHVWYR�NXOWXUD�UXEDL�JD]HO�NLVVD�UDVVND]\YDHP�R�]DQUDK�YRVWRFQRM�
SRH]LL� 5HIHUHQFH�GDWH�����������

*DWDVK��5����������*D]ΩOOΩU� .D]DQ��0ԥJDULI�

,VHU�� :�� �������� 7KH� $FWLYH� DQG� WKH� LPDJLQDU\�� &KDUWLQJ� OLWHUDU\� DQWKURSRORJ\�
%DOWLPRUH��-RKQV�+RSNLQV�83��

-DXVV��+��5����������7KH�KLVWRU\�RI�OLWHUDWXUH�DV�D�OLWHUDU\�SURYRFDWLRQ��1HZ�/LWHUDU\�
5HYLHZ������������

.DPDOLHYD��5��5���,EUDJLPRY��0��,���*DOLPXOOLQD��$��)���	�1LFNROVN\��(��9����������
7KH� LPDJH� RI� WKH� JDUGHQ� LQ� WKH� FUHDWLYLW\� RI� 5DYLO� %XNKDUDHY� DQG� /\GLD�
*ULJRULHYD�LQ�WKH�FRQWH[W�RI�GLDORJXH�RI�FXOWXUHV� -RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�
$UW�5HVHDUFK� ����������������

/LWHUDU\�HQF\FORSHGLF�GLFWLRQDU\����������0RVFRZ��1DXND�
0DUWLQ��-��5����������$QDO\]LQJ�JHQUH��)XQFWLRQDO�SDUDPHWHUV��&KULVWLH��)��DQG�-��5��

0DUWLQ� �HGV��� *HQUH� DQG� ,QVWLWXWLRQV�� 6RFLDO� 3URFHVVHV� LQ� WKH�:RUNSODFH� DQG�
6FKRRO��/RQGRQ�DQG�1HZ�<RUN��&RQWLQXXP�

1LJPDWXOOLQD��<X��*����������%HODWHG�PRGHUQLVP�LQ�7DWDU�OLWHUDWXUH�DQG�WKH�YLVXDO�
DUWV��.D]DQ��)HQJ�

5RGJHUV��0����������$�WKHRU\�RI�JHQUH�IRUPDWLRQ�LQ�WKH�WZHQWLHWK�FHQWXU\� &/&:HE��
&RPSDUDWLYH�/LWHUDWXUH�DQG�&XOWXUH� ������



7KH�*HQUH�RI�*D]HOOH�LQ�5XVVLDQ�DQG�7DWDU�3RHWU\�RI�WKH�;;�&HQWXU\�«�_�����

6RIURQRYD�� ,�� 9�� �������� 2ULHQWDO� WUDGLWLRQV� LQ� WKH� &KXYDVK� O\ULFV��%XOOHWLQ� RI� WKH�
&KXYDVK�6WDWH�3HGDJRJLFDO�8QLYHUVLW\�QDPHG�DIWHU� ,�<D��<DNRYOHY����������±
����

6XOWDQRY�� .�� .�� �������� 5HFRQVWUXFWLRQ� RI� WKH�� 1DWLRQDO� LPDJH��� RU� 2SHQLQJ�
$QRWKHU� )LORORJLFKHVNLH� 1DXNL�1DXFKQ\H� 'RNODG\� 9\VVKHL� 6KNRO\�
3KLORORJLFDO�6FLHQFHV�6FLHQWLILF�(VVD\V�2I�+LJKHU�(GXFDWLRQ�����������

6ZDOHV�� -�� ������� *HQUH� DQDO\VLV�� (QJOLVK� LQ� DFDGHPLF� DQG� UHVHDUFK� VHWWLQJV��
&DPEULGJH�8QLYHUVLW\�3UHVV�

7DPDUFKHQNR�� 1�� '�� �HG��� �������� 3RHWLFV�� 7KH� GLFWLRQDU\� RI� UHOHYDQW� WHUPV� DQG�
FRQFHSWV��0RVFRZ��.XODJLQD
V�3XEOLVKLQJ�KRXVH�

7DPDUFKHQNR��1��'���HG���������� 7KH�WKHRU\�RI�OLWHUDU\�JHQUHV��0RVFRZ� 3XEOLVKLQJ�
&HQWHU��$FDGHP\��


