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RI�FRPPXQLFDWLRQ��WKDW�DUH�QHFHVVDU\�IRU�FRPPXQLFDWLRQ�WR�RFFXU������FRQWH[W������
DGGUHVVHU �VHQGHU��� ����DGGUHVVHH��UHFHLYHU��� ����FRQWDFW�� ����FRPPRQ�FRGH�DQG�����

PHVVDJH͘ 7R�IXOILOO��WKLV�VWXG\�WULHG�WR�KDYH�D�FRPSUHKHQVLYH�ORRN�DW�.RUHDQ�ODQJXDJH�

IXQFWLRQV�DQG�GLVFRXUVH�FRPSHWHQFH� LQ� WKH�ZRUNV�RI�1LNRODL�6SDIDULLD�DQG�/RUHQ]�
/DQJ��6WXG\LQJ�.RUHD�LQ�5XVVLD�KDV�D�ORQJ�DQG�PHDQLQJIXO�KLVWRU\��ZKLFK�EHJDQ�LQ�
WKH�;9,,�FHQWXU\�DQG�FRQWLQXHG�WR�GHYHORS�LQWHQVLYHO\�DOUHDG\�IURP�WKH�HQG�RI�WKH�
;,;�FHQWXU\��7KH� ILUVW� FRPSOHWH� DQG� UHDOLVWLF� GHVFULSWLRQ�RI� WKH�.RUHDQ� VWDWH�ZDV�
JLYHQ�E\�WKH�5XVVLDQ�WUDYHOHU�DQG�DPEDVVDGRU�WR�&KLQD�� 1LNRODL�6SDIDULLD��7KH�GDWD�
FROOHFWHG�E\�1��6SDIDULLD�DQG�WKH�ZRUNV�SURYLGHG�WR�5XVVLDQ�VRFLHW\��LQ�SDUWLFXODU��WKH�
FKDSWHUV�SURYLGLQJ� VXIILFLHQWO\� FRPSOHWH� LQIRUPDWLRQ� DERXW� D� KLWKHUWR� OLWWOH�NQRZQ�
FRXQWU\�� .RUHD��ZHUH�WKH�ILUVW�ZRUNV�WKDW�WROG�DERXW�WKH�KLVWRU\��HFRQRP\��DQG�FXOWXUH�
RI�WKLV�FRXQWU\��$V�ZHOO�DV�1��6SDIDULD��/��/DQJ�PDGH�D�JUHDW�FRQWULEXWLRQ�WR�FROOHFWLQJ�
LQIRUPDWLRQ�DERXW�WKH�.RUHDQ�VWDWH�� LQ�SDUWLFXODU�DERXW�WUDGH�� �8QWLO� WKH�HQG�RI� WKH�
;9,,,�FHQWXU\��GHWDLOHG�LQIRUPDWLRQ�DERXW�.RUHDQ�WUDGH�FROOHFWHG�E\�/��/DQJ�ZDV�D�
UHOLDEOH�VRXUFH�ERWK�IRU�5XVVLDQ�DQG�IRU�:HVWHUQ�(XURSHDQ�UHVHDUFKHUV�

.H\ZRUGV� /DQJXDJH� )XQFWLRQV�� 'LVFRXUVH� &RPSHWHQFH�� .RUHD� /DQJXDJH��
-DNREVRQ¶V�0RGHO�

���,QWURGXFWLRQ

7KH�UROH�RI�(6/��(QJOLVK�DV�D�VHFRQG�/DQJXDJH��LQ�ELOLQJXDO�HGXFDWLRQ�KDV�
DOZD\V� EHHQ� WKH� WRSLF� RI� GLVFXVVLRQ� DQG� LQWHQVH� UHVHDUFK� VLQFH� WKH� ����V��
&RPSHWHQFH�EDVHG�HGXFDWLRQ�KDV�EHFRPH�D�ZLGHO\�DFFHSWHG�DSSURDFK�WR�DGXOW�(6/�
OHDUQLQJ��,QWHUHVW�LQ�FRPPXQLFDWLYH�ODQJXDJH�WHDFKLQJ�KDV�JURZQ�DQG�VSUHDG�VLQFH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

.DUDPRYD� <� <��� 5DILVRYQD� $��� 	� ,ULNRYLFK� $� 6� ,�� �������� $� FRPSUHKHQVLYH� ORRN� DW�

.RUHDQ�ODQJXDJH�IXQFWLRQV�DQG�GLVFRXUVH�FRPSHWHQFH�LQ�WKH ZRUNV�E\�1LNRODL�6SDIDULLD�DQG�
/RUHQ]�/DQJ� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV��� �63�� ����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��YDOLHYD�\XO#\DQGH[�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\



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

���RV�� &RPPXQLFDWLRQ� LV� WKH� PDLQ� DLP� RI� ODQJXDJH� WHDFKLQJ�� $W� WKH� VDPH� WLPH��
FRPPXQLFDWLRQ�KDV�EHHQ�VHHQ�DV�WKH�LQVWUXPHQW��WKH�PHWKRG�RU�WKH�ZD\�RI�WHDFKLQJ��
&RPPXQLFDWLYH� ODQJXDJH� WHDFKLQJ��ZKRVH�PDMRU�REMHFWLYH� LV� WR�HQDEOH� OHDUQHUV� WR�
SURGXFH�ODQJXDJH�IRU�WKH�SXUSRVH�RI�SHUIRUPLQJ�WDVNV�ZKLFK�DUH�LPSRUWDQW�RU�HVVHQWLDO�
WR�WKHLU�HYHU\GD\�H[LVWHQFH��

'HOO�+\PHV�� DQ�$PHULFDQ� VRFLR�OLQJXLVW�� FRLQHG� WKH� WHUP� FRPPXQLFDWLYH�
FRPSHWHQFH��������� LQ�FRQWUDVW�WR�1RDP�&KRPVN\¶V�OLQJXLVWLF�FRPSHWHQFH���������
:LWK�WKH�SXEOLFDWLRQ�RI�
6\QWDFWLF�6WUXFWXUHV
���������1RDP�&KRPVN\�GHYHORSHG�WKH�
FRQFHSW� RI� ³WUDQVIRUPDWLRQDO� JHQHUDWLYH� JUDPPDU´� ZKLFK� KDG� GHSDUWHG� IURP� WKH�
SV\FKRORJLFDO� WKHRU\� RI� EHKDYLRULVP� �6NLQQHU
V� 9HUEDO� %HKDYLRXU¶� ������ DQG�
VWUXFWXUDOLVP� �%ORRPILHOG�� ������ DQG� HVWDEOLVKHG� WKH� LPSRUWDQFH� RI� FRJQLWLRQ� LQ�
KXPDQ� ODQJXDJH� OHDUQLQJ�� +H� DVVHUWHG� WKDW� HYHU\� VSHDNHU� RI� D� ODQJXDJH� KDV� DQ�
LQWHUQDOL]HG� JHQHUDWLYH� JUDPPDU�� DQG� D� QDWLYH� VSHDNHU�OLVWHQHU� JHQHUDWHV� QHZ�
VHQWHQFHV� DQG� GLVWLQJXLVKHV� EHWZHHQ� FRUUHFW� DQG� LQFRUUHFW� VHQWHQFHV� �(WHPDGIDU��
1DPD]LDQGRVW��	�%DQDUL���������

$FFRUGLQJ� WR�+\PHV� ��������FRPPXQLFDWLYH� FRPSHWHQFH� LV� WKH� DELOLW\� WR�
FRPPXQLFDWH� LQ� HYHU\GD\� VLWXDWLRQV� DQG� LQFOXGHV� ERWK� VWUXFWXUDO� DQG� IXQFWLRQDO�
DVSHFWV�RI�ODQJXDJH��,W�LQFOXGHV�NQRZOHGJH�RI�JUDPPDU��YRFDEXODU\��UXOHV�RI�VSHDNLQJ�
DQG�UHVSRQGLQJ�DQG�XVH�RI� ODQJXDJH�DSSURSULDWHO\� LQ�GLIIHUHQW�VRFLDO�FRQWH[WV��)RU�
H[DPSOH��³2SHQ�WKH�GRRU´� LV�DQ�LPSHUDWLYH�VHQWHQFH�JUDPPDWLFDOO\�EXW�IXQFWLRQDOO\��
LW�PD\�EH�D�UHTXHVW��DQ�RUGHU��D�GLVDJUHHPHQW�RU�DQ�DJUHHPHQW��7KXV��WKH�VHQWHQFH�PD\�
IXQFWLRQ�GLIIHUHQWO\�LQ�GLIIHUHQW�VRFLDO�FRQWH[WV�WKRXJK�LWV�VWUXFWXUH�LV�VWDEOH��

:LGGRZVRQ� �������PDNHV� D� GLVWLQFWLRQ�EHWZHHQ� ODQJXDJH� XVH� DQG�XVDJH��
8VDJH� LV� WKH� SHUIHFWLRQ� RI� OLQJXLVWLF� V\VWHP� ZKHUHDV� XVH� LV� WKH� UHDOL]DWLRQ� RI� WKH�
ODQJXDJH� V\VWHP� DV� PHDQLQJIXO� VSRNHQ� EHKDYLRU�� 7KXV�� D� VSHDNHU
V� FRPSHWHQFH�
LQFOXGHV�NQRZLQJ�KRZ�WR�UHFRJQL]H�DQG�KRZ�WR�XVH�VHQWHQFHV�WR�UHVSRQG�WR�UKHWRULFDO�
DFWV�� H�J��� UHTXHVWLQJ�� DSRORJL]LQJ�� JUHHWLQJ�� GHILQLQJ�� FODVVLI\LQJ�� SURPLVLQJ��
ZDUQLQJ�� HWF��:LGGRZVRQ� IXUWKHU� DGGV�� ³���SHUKDSV� WKH�RQO\� DUHD�RI� FKDUDFWHUL]LQJ�
GLIIHUHQW� ODQJXDJH� UHJLVWHUV� LV� WR� GLVFRYHU� ZKDW� UKHWRULFDO� DFWV� DUH� FRPPRQO\�
SHUIRUPHG�LQ�WKHP��KRZ�WKH\�FRPELQH�WR�IRUP�FRPSRVLWH�FRPPXQLFDWLRQ�XQLWV�DQG�
ZKDW�OLQJXLVWLF�GHYLFHV�DUH�XVHG�WR�LQGLFDWH�WKHP�´������D��S������6RPH�UHVHDUFKHUV�
FODLP�WKDW�WKH�GLVWLQFWLRQ�EHWZHHQ�XVDJH�DQG�XVH�LV�VLPLODU�WR�6DXVVXUH
V�GLVWLQFWLRQ�
EHWZHHQ� ODQJXH� DQG� SDUROH�� DQG� &KRPVN\¶V� GLVWLQFWLRQ� EHWZHHQ� FRPSHWHQFH� DQG�
SHUIRUPDQFH�

'LVFRXUVH� FRPSHWHQFH� LV� D� FRPSRQHQW� RI� FRPPXQLFDWLYH� FRPSHWHQFH��
&RPPXQLFDWLYH� FRPSHWHQFH� LV� GLYLGHG� LQWR� IRXU� FRPSRQHQWV�� JUDPPDWLFDO�
FRPSHWHQFH�� GLVFRXUVH� FRPSHWHQFH�� VRFLR�OLQJXLVWLF� FRPSHWHQFH� DQG� VWUDWHJLF�
FRPSHWHQFH DFFRUGLQJ�WR�WKH�FODVVLILFDWLRQ�RI�FRPPXQLFDWLYH�FRPSHWHQFH�DV�JLYHQ�
E\�&DQDOH�DQG�6ZDLQ���������7KH\�GHILQH�GLVFRXUVH�FRPSHWHQFH�DV�DQ�DELOLW\�WR�PDNH�
ODUJHU�SDWWHUQV�RI�VWUHWFKHV�RI�GLVFRXUVH�LQWR�PHDQLQJIXO�ZKROHV��/DWHU�LQWHUSUHWDWLRQ�
RI�GLVFRXUVH�FRPSHWHQFH�LPSOLHV�WKDW�GLVFRXUVH�FRPSHWHQFH�LV�DOVR�FRQFHUQHG�ZLWK�
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ODQJXDJH� XVH� LQ� VRFLDO� FRQWH[W�� DQG� LQ� SDUWLFXODU� ZLWK� LQWHUDFWLRQ� DQG� GLDORJXH�
EHWZHHQ� VSHDNHUV� �*XPSHU]�� ������ 1HLVL�� 1DVUL�� $NEDUL�� 	� 1DP]LDQGRVW�� �������
&RQWUDU\� WR� LW�� &DQDOH� DQG� 6ZDLQ� ������� SODFH� LW� DV� D� VHSDUDWH� FRPSRQHQW� RI�
FRPPXQLFDWLYH�FRPSHWHQFH��

5HYLVLQJ�WKH�KLVWRU\�RI�5XVVLDQ�.RUHDQ�UHODWLRQV�LQ�WKH�ODVW�\HDUV�RI�WKH�;,;�
FHQWXU\�DOORZV�XV�WR�WUDFH�WKH�PDLQ�VWDJHV�RI�WKH�SURFHVV�RI�D�JUDGXDO�LQFUHDVH�LQ�WKH�
UROH�DQG�SODFH�RI�.RUHD�LQ�5XVVLD¶V�IRUHLJQ�SROLF\�LQ�WKH�)DU�(DVW��WKH�DFWLYLWLHV�RI�
5XVVLDQ� GLSORPDWV� LQ� QHXWUDOL]LQJ� WKH� SROLFLHV� RI� DJJUHVVLYH� SRZHUV� LQ�.RUHD� DQG�
PDLQWDLQLQJ�WKH�LQGHSHQGHQFH�RI�WKH�.RUHDQ�VWDWH�

6WXG\LQJ�.RUHD�LQ�5XVVLD�KDV�D�ORQJ�DQG�PHDQLQJIXO�KLVWRU\��ZKLFK�EHJDQ�
LQ�WKH�;9,,�FHQWXU\�DQG�FRQWLQXHG�WR�GHYHORS�LQWHQVLYHO\�DOUHDG\�IURP�WKH�HQG�RI�WKH�
;,;�FHQWXU\��$IWHU�.RUHD�JRW�ULG�RI�WKH�-DSDQHVH�FRORQLDO�\RNH���������GXH�WR�WKH�
6WDOLQLVW� UHSUHVVLRQV� ������� DQG� WKH� JRYHUQPHQW¶V� SROLF\� RI� IRUFLEO\� GHSRUWLQJ�
.RUHDQV���������WKH�.RUHDQ�VWXGLHV�KDG�WR�EH�UHYLYHG�DJDLQ�LQ�WKH�6RYLHW�8QLRQ��7KH�
UH�FUHDWLRQ� RI� .RUHDQ� VWXGLHV� LQ� WKH� 8665� LV� DVVRFLDWHG� ZLWK� WKH� QDPHV� RI� VXFK�
VFLHQWLILF� UHVHDUFKHUV� DV� 0�1�� 3DN�� )�,�� 6KDEVKLQD�� *�)�� .LP�� *�'�� 7LDJDL�� $�$��
.KRORGRYLFK��DQG�RWKHUV���7KDQNV�WR�VXFK�VSHFLDOLVWV�DQG�WKHLU�VWXGHQWV��PDQ\�ERRNV�
DQG�ZRUNV�KDYH�VHHQ�WKH�OLJKW��DQG�WUDQVODWLRQV�RI�.RUHDQ�OLWHUDU\�ZRUNV�LQWR�5XVVLDQ�
KDYH� EHHQ� PDGH�� 7KH� GHYHORSPHQW� DQG� JURZWK� RI� .RUHDQ� VWXGLHV� LQ� 5XVVLD� DUH�
HYLGHQFHG�E\�WKH�IDFW�WKDW�.RUHDQ�VWXGLHV�GLVWLQJXLVK�VXFK� LQGHSHQGHQW�VHFWLRQV�DV�
KLVWRU\��HFRQRPLFV��SROLWLFV��OLWHUDWXUH��OLQJXLVWLFV��HWF��

3ULRU�WR�WKH�HVWDEOLVKPHQW�RI�GLSORPDWLF�DQG�RIILFLDO�WUDGH�UHODWLRQV��5XVVLD�
FDUULHG�RXW� LWV� LQWHUHVW� LQ� WKH�.RUHDQ�VWDWH� WKURXJK�6LQRORJ\��7KH�ILUVW� LQIRUPDWLRQ�
DERXW�WKH�H[LVWHQFH�RI�WKH�.RUHDQ�VWDWH�ZDV�DYDLODEOH�WR�5XVVLDQV�DOUHDG\�LQ�WKH�;,,,�
FHQWXU\��7KLV�LV�HYLGHQFHG�LQ�WKH�ZRUNV�E\�D�(XURSHDQ�WUDYHOHU��DV�ZHOO�DV�WKH�ILUVW�
(XURSHDQ�ZKR�YLVLWHG�WKH�0RQJRO�(PSLUH�� *LRYDQQL�3ODQR�&DUSLQL��'HVSLWH�WKH�IDFW�
WKDW�WKH�.RUHDQ�VWDWH�VLQFH�WKH�PLGGOH�RI�WKH�;9,,�FHQWXU\�ZDV�LQ�YDVVDO�GHSHQGHQFH�
RQ�WKH�4LQJ�G\QDVW\� WKDW�UXOHG�LQ�&KLQD��ZKLFK�SXUVXHG�D�SROLF\�RI�LVRODWLRQ�IURP�
H[WHUQDO�FRQWDFWV�EXW�LQIRUPDWLRQ�DERXW�.RUHD�VWLOO�SHQHWUDWHG�LQWR�5XVVLD��6LQFH�WKH�
VHFRQG�KDOI�RI�WKH�;9,,�FHQWXU\��WKH�ILUVW�WUDGH�UHODWLRQV�EHWZHHQ�WKH�5XVVLDQV�DQG�
.RUHDQV�DURVH��7KHVH�WUDGH�UHODWLRQV�ZHUH�LQIRUPDO���

$�ODQJXDJH�IXQFWLRQ�UHIHUV�WRZKDW�VWXGHQWV�GR�ZLWK�ODQJXDJH�DV�WKH\�HQJDJH�
ZLWK�FRQWHQW�DQG�LQWHUDFW�ZLWK�RWKHUV��)XQFWLRQV�UHSUHVHQW�WKH�DFWLYH�XVH�RI�ODQJXDJH�
IRU� D� VSHFLILF� SXUSRVH�� 6WXGHQWV� XVH� ODQJXDJHIXQFWLRQV� LQ� RUGHU� WR� H[SUHVV� LGHDV��
FRPPXQLFDWH�ZLWK�RWKHUV��DQG�VKRZ�XQGHUVWDQGLQJ RI�FRQWHQWLQ�DQ�DFDGHPLF�VHWWLQJ
�1DPD]LDQGRVW��6KDWDOHEL��	�1DVUL��������

/DQJXDJH�LV�D�PXOWLSXUSRVH�WRRO�ZKLFK�SHUIRUPV�WKH�IXQFWLRQ�RI�OHWWLQJ�RWKHU�
SHRSOH� NQRZ�RXU� WKRXJKWV�� LGHDV�� HPRWLRQV�� IHHOLQJV� DQG� VR� RQ� LQ� GLIIHUHQW� ZD\V��
7KHUH�DUH�WKUHH�PDMRU�IXQFWLRQV�RI�ODQJXDJH��,QIRUPDWLYH��H[SUHVVLYH�DQG�WKH�GLUHFWLYH�
DUH� WKH� PDMRU� IXQFWLRQV� RI� ODQJXDJH� ZKLFK� LQWHUDFW� ZLWK� SHUVRQDOLW\�� VRFLHW\� DQG�
FXOWXUH��1DPD]LDQGRVW��6DE]HYDUL��	�+DVKHPLIDUGQLD��������
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2QH�RI�WKH�EDVLF�IXQFWLRQV�RI�ODQJXDJH�LV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�RI�DOO�
NLQGV�ZKHWKHU�LW�LV�WUXH�RU�IDOVH�FRUUHFW�RU�LQFRUUHFW��LPSRUWDQW�RU�XQLPSRUWDQW��JHQHUDO�
RU�SDUWLFXODU��$OO�LQIRUPDWLYH�GLVFRXUVH�LV�XVHG�WR�GHVFULEH�WKH�ZRUOG�DURXQG�XV�DQG�
WR�UHDVRQ�DERXW� LW��7KXV��WKH�ODQJXDJH�ZKLFK�LQFOXGHV�SURSDJDQGD�RI�DOO�NLQGV�DQG�
HYHQ�GHOLEHUDWH�LQIRUPDWLRQ�LV�VDLG�WR�LQIRUPDWLYH�LQ�IXQFWLRQ��1DPD]LDQGRVW��1HLVL��
.KHU\DGL��	�1DVUL��������

$V�VFLHQFH�JLYHV�XV�WKH�LQIRUPDWLYH�IXQFWLRQ�VLPLODUO\��WKH�SRHWU\�SURYLGHV�
XV�WKH�ILQHVW�H[DPSOHV�RI�H[SUHVVLYH�IXQFWLRQ�RI�ODQJXDJH��(YHU\�SRHW�H[SUHVVHV�KLV�
RZQ�IHHOLQJV�DQG�WKRXJKWV��LGHDV��HPRWLRQV�DQG�WKH�H[SHULPHQWV�DQG�H[SHULHQFHV�RI�
OLIH��1RW�RQO\�WKH�SRHWV�XVH�WKH�H[SUHVVLYH�ODQJXDJH��EXW�DOVR�WKH�RWKHU�SHRSOH�H[SUHVV�
WKHLU�GHHS�DQG�WHQGHU�IHHOLQJV�DQG�HPRWLRQV��3RHWU\�DOVR�JLYHV�D�OLWWOH�ELW�LQIRUPDWLYH�
IXQFWLRQ�RI� ODQJXDJH��EXW�ZH�PXVW�NHHS� LW� LQWR�RXU�PLQG� WKDW�SRHW¶V�SXUSRVH� LV� WR�
H[SUHVV�KLV�LGHDV��IHHOLQJV��DQG�HPRWLRQV�DQG�WR�FRQYH\�DOO�WKHVH�WKLQJV�LQWR�UHDGHUV�
PLQG��7KXV��DOO�H[SUHVVLYH�ODQJXDJH�PD\�EH�DQDO\]HG�LQWR�WZR�FRPSRQHQW�HOHPHQWV��
WR�H[SUHVV�WKH�IHHOLQJV�DQG�DWWLWXGH�RI�WKH�VSHDNHU��DQG�WR�HYRNH�WKH�VDPH�DWWLWXGH�RU�
IHHOLQJV�LQ�WKH�KHDUHU�

7KH� WKLUG� EDVLF� IXQFWLRQ� RI� ODQJXDJH� LV� FDOOHG� ³'LUHFWLYH� )XQFWLRQ´��
'LUHFWLYH�ODQJXDJH�LV�EDVHG�RQ�FRPPDQGV�DQG�UHTXHVWV��)RU�LQVWDQFH��LI�DQ\�SHUVRQ�
VD\V�VRPHWKLQJ�WR�DQRWKHU�SHUVRQ�IRU�GRLQJ�DQG�WKLQJ��DV�D�PRWKHU�VD\V�KHU�FKLOG�WR�
VD\�SUD\HUV�EHIRUH�JRLQJ�WR�EHG��LW�GRHV�QRW�PHDQ�WKDW�PRWKHU�LV�JLYLQJ�LQIRUPDWLRQ�
WR�KHU�FKLOG�RU�VKH�ZDQWV�WR�DURXVH�VRPHWKLQJ�LQ�FKLOG¶V�PLQG��EXW�WKH�SXUSRVH�RI�KHU�
ODQJXDJH�LV�WR�PDNH�WKH�FKLOG�GR�ZKDW�LV�LQGLFDWHG��VLPLODUO\��LI�ZH�DVN�WKH�TXHVWLRQ�
IURP�DQ\ERG\��WKHUH�LV�DQ�LPSOLHG�UHTXHVW�IRU�DQ�DQVZHU��&RPPDQGV�DQG�UHTXHVWV�FDQ�
EH�LQWHUFKDQJHG��&RPPDQGV�FDQ�EH�FKDQJHG�E\�DGGLQJ�D�³3OHDVH´�DW�WKH�EHJLQQLQJ�
RU�E\�WKH�VXLWDEOH�FKDQJH�LQ�WKH�WRQH�RI�WKH�YRLFH�RU�LQ�WKH�H[SUHVVLRQ�RI�WKH�IDFH��

���0HWKRGV

7KLV�VWXG\�XVHG�WKH�IROORZLQJ�PHWKRGV�

���DQDO\VLV�RI�UHVHDUFK�OLWHUDWXUH�RQ�WKH�WRSLF�

��� WKH�PHWKRG�RI� VSHFLILF� VLWXDWLRQV� �FDVH�PHWKRG�� LQ� WKH� DQDO\VLV� RI�
H[DPSOHV�

���LQVWUXPHQWDO�REVHUYDWLRQ�

,Q�DGGLWLRQ��WKH�VWXG\�XVHG�VXFK�JHQHUDO�VFLHQWLILF�PHWKRGV�DV�DQDO\VLV�DQG�
V\QWKHVLV� LQ� GHWHUPLQLQJ� WKH� JRDOV�� UHVRXUFHV�� DQG� WRROV� RI� WKH� FRQFHSW� XQGHU�
FRQVLGHUDWLRQ��DV�ZHOO�DV�D�VWUXFWXUDO�DSSURDFK���

���5HVXOWV�DQG�'LVFXVVLRQ

:KHQ�UHODWLRQV�EHWZHHQ�IXQFWLRQV�DUH�VWXGLHG��PRVW�DQDO\VHV�DUH�OLPLWHG�WR�
HVWDEOLVKLQJ�D�KLHUDUFK\��:H�ZRXOG�OLNH�WR�JR�D�VWHS�EH\RQG�WKDW��/HW�XV�SRVLW�WKDW�WZR�
NLQGV�RI�FRUUHODWLRQV�FDQ�EH�VKRZQ�WR�H[LVW�EHWZHHQ�WZR�IXQFWLRQV��7KH�FRUUHODWLRQ�LV�
VDLG�WR�EH�FRQYHUVH��RU�GLUHFW��LI�����DQ�LQWHQVLILFDWLRQ�RI�RQH�RI�WKH�WZR�IXQFWLRQV�LV�
DFFRPSDQLHG�E\�DQ�LQWHQVLILFDWLRQ�RI�WKH�RWKHU�DQG�����D�GHFOLQH�LQ�RQH�IXQFWLRQ�FDXVHV�
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D�GHFOLQH�LQ�WKH�RWKHU��7KH�FRUUHODWLRQ�LV�VDLG�WR�EH�LQYHUVH�LI�DQ�LQWHQVLILFDWLRQ�RI�RQH�
RI�WKH�WZR�IXQFWLRQV�LV�DFFRPSDQLHG�E\�D�GHFOLQH�LQ�WKH�RWKHU��DQG�YLFH�YHUVD�

:H�ZLOO�VNHWFK�RXW�D�EULHI�DQDO\VLV�RI�WKLV�W\SH�EHORZ��*HQHUDOO\�VSHDNLQJ��
ZKHQ�RQH�IXQFWLRQ�LV�DFFHQWXDWHG��LW�WHQGV�WR�GLPLQLVK�WKH�LPSRUWDQFH�RI�DOO�WKH�RWKHUV��
DQG� WKH� RSSRVLWH� KDSSHQV� ZKHQ� WKH� IXQFWLRQ� LV� GHHPSKDVL]HG�� %XW� ZH� ZLOO� DOVR�
SRVWXODWH�WKDW�VRPH�IXQFWLRQV�DUH�JHQHUDOO\�SDLUHG�LQ�DQ�HYHQ�PRUH�GHILQLWH�LQYHUVH�
UHODWLRQ��7KH�PRVW�REYLRXV�SDLULQJV�DUH�WKH�H[SUHVVLYH DQG�FRQDWLYH�IXQFWLRQV�DQG�WKH�
UHIHUHQWLDO�DQG�SRHWLF�IXQFWLRQV��

7KH�IXQFWLRQV��DQG�WKH�IDFWRUV��GR�QRW�QHFHVVDULO\�DOO�RSHUDWH�RQ�WKH�VDPH�
DQDO\WLFDO�OHYHO��7KH�SRHWLF�IXQFWLRQ�LQ�SDUWLFXODU�FDQ�RSHUDWH�DW�OHDVW�SDUWLDOO\�RQ�D�
VHFRQG�OHYHO��DV�WKH�EHQHILFLDU\�RI�FHUWDLQ�WUDQVIRUPDWLRQV�LQ�WKH�IXQFWLRQDO�EDODQFH��
HVSHFLDOO\� LI� WKH\� DUH�PDUNHG� �.OLQNHQEHUJ�� ������ S�� ����� ,Q� WKLV� FDVH�� WKH� SRHWLF�
IXQFWLRQ�LV�OLQNHG�WR�WKH�RWKHU�IXQFWLRQV�E\�D�QRQ�V\PPHWULFDO�UHODWLRQ��:H�ZLOO�FDOO�
LW� WKH� DVFHQGLQJ� FRUUHODWLRQ�� 7KH� SRHWLF� IXQFWLRQ� LV� LQWHQVLILHG� DV� D� UHVXOW� RI� D�
VLJQLILFDQW DQG�VHOHFWLYH�VWUHQJWKHQLQJ�RU�ZHDNHQLQJ�RI�DQ\�RWKHU�ODQJXDJH�IXQFWLRQ��
EXW�WKH�UHYHUVH�LV�QRW�QHFHVVDULO\�WUXH��H�J��� WKH�HPRWLYH�IXQFWLRQ�LV�QRW�QHFHVVDULO\�
VWUHQJWKHQHG�E\�LQWHQVLI\LQJ�WKH�SRHWLF�IXQFWLRQ���,W�LV�KDUG�WR�LPDJLQH�WKDW�D�PDUNHG�
HPSKDVLV RU� DWWHQXDWLRQ� LQ� RQH� IXQFWLRQ�ZRXOG� QRW� GUDZ� DWWHQWLRQ� WR� WKH�PHVVDJH�
LWVHOI��DW�OHDVW�LQ�VRPH�FDVHV��7KLV�LV�ZKDW�KDSSHQV�ZKHQ�WKH�SKDWLF�IXQFWLRQ�EUHDNV�
GRZQ� LQ� ,RQHVFR
V� 7KH� %DOG� 6RSUDQR�� GHYHORSLQJ� LQWR� SDUDOOHO� PRQRORJXHV� DV�
RSSRVHG�WR�UHDO�GLDORJXHV��7KLV�FRQWULEXWHV�WR�WKH�SRHWLF�HIIHFW�RI�WKH�SOD\��,W�UHPDLQV�
WR� EH� VHHQ� ZKHWKHU� DOO� YDULDWLRQV� LQ� WKH� SRHWLF� IXQFWLRQ� QHFHVVDULO\� UHVXOW� IURP� D�
FKDQJH��HLWKHU�TXDOLWDWLYH�RU�TXDQWLWDWLYH��LQ�RQH�RU�PRUH�RWKHU�IXQFWLRQV��0RUHRYHU��
WKH� SRHWLF� IXQFWLRQ� LV QRW� QHFHVVDULO\� WKH� RQO\� RQH� DIIHFWHG� LQ� FDXVH�DQG�HIIHFW�
UHODWLRQV�ZLWK�RQH�RU�PRUH�RWKHU�IXQFWLRQV��)RU�H[DPSOH��ZKHQ�WKH�SRHWLF�IXQFWLRQ�LV�
VXGGHQO\�DFFHQWXDWHG��WKH�UHVXOW�DQG�RU�HIIHFW�PD\�EH�WR�NHHS�WKH�DGGUHVVHH
V�DWWHQWLRQ�
DW�D�WLPH�ZKHQ�LW�ZDV�EHJLQQLQJ�WR�ZDQGHU��WKH�SKDWLF�IXQFWLRQ���

7KH�ZRUNV�E\�5XVVLDQ�RULHQWDO�KLVWRULDQV�FRQWDLQ�DQ�RSLQLRQ�WKDW�LQ�WKH�;9,,�
FHQWXU\�5XVVLDQV�ZHUH� WKH� ILUVW�(XURSHDQV� WR�HVWDEOLVK�UHODWLRQV�DQG� WUDGH�FRQWDFWV�
ZLWK�WKH�.RUHDQ�VWDWH��%HORJODVRY��������3HQNRYWVHY��	�6KLEDQRYD��������=LQRYLHY��
�������7KLV�RSLQLRQ�LV�EDVHG�RQ�WKH�LQIRUPDWLRQ�WKDW�1��.KULVWL]LQL��.ULVQLWVD��OHIW��
ZKR�ZDV�D�PHPEHU�RI�WKH�/��,]PDLORY�(PEDVV\�LQ�WKH�4LQJ�(PSLUH��/DWHU��WKH�GDWD�
OHIW�E\�1��.ULVQLWVD�ZHUH�VSHFLILHG�E\�WKH�6HUELDQ�PHUFKDQW��ZKR�KHDGHG�WKH�5XVVLDQ�
HPEDVV\� LQ� &KLQD� LQ� ����� � 6�� 9ODGLVODYLFK�5DJX]LQVNLL�� �:KHQ�PHQWLRQLQJ� WKLV�
LVVXH��5XVVLDQ�KLVWRULRJUDSKHUV�UHIHU�WR�WKH�VR�FDOOHG��3RUWIROLRV�*�)��0LOOHU´��<HRK��
������DQG�WKH�ZRUN�E\�WKH�DGPLQLVWUDWLYH�ILJXUH�DQG�ZULWHU�.��6NDONRYVN\�� �5XVVLDQ�
)RUHLJQ�3ROLF\�DQG�WKH�6LWXDWLRQ�RI�)RUHLJQ�6WDWHV´��0LOOHU���'HVSLWH�WKH�H[LVWHQFH�RI�
WKH�OLVWHG�ZRUNV��%��3DN�VD\V�WKDW�VHDUFKHV�LQ�WKH�5XVVLDQ�DQG�.RUHDQ�DUFKLYHV�DQG�
VRXUFHV�DUH�VWLOO�UHTXLUHG�LQ�RUGHU�WR�GRFXPHQW�WKH�IDFW�WKDW�WKH�5XVVLDQV�ZHUH�UHDOO\�
WKH� ILUVW� IURP�(XURSH� WR�KDYH� UHODWLRQV�ZLWK� WKH�.RUHDQ� VWDWH� LQ� WKH�;9,,� FHQWXU\�
�6NDONRYVNLL��������
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7KH� ILUVW� FRPSOHWH� DQG� UHDOLVWLF� GHVFULSWLRQ� RI� WKH� �&RXQWU\� RI� 0RUQLQJ�
)UHVKQHVV��ZDV� JLYHQ�E\� WKH�5XVVLDQ� WUDYHOHU� DQG� DPEDVVDGRU� WR�&KLQD� �LQ�������
1LNRODL� *DYULORYLFK� 0LOHVNX� 6SDIDULLD� ������������� :KLOH� LQ� &KLQD� ZLWK� D�
GLSORPDWLF�PLVVLRQ�LQ������������KH�FROOHFWHG�D�VLJQLILFDQW�DPRXQW�RI�PDWHULDO�DERXW�
WKH�)DU�(DVWHUQ�FRXQWULHV��7KH�IDFW�WKDW�WKH�5XVVLDQ�JRYHUQPHQW�DW�WKDW�WLPH�GLG�QRW�
SRVVHVV�UHOLDEOH�DQG�FRPSOHWH�LQIRUPDWLRQ�DERXW�.RUHD��&XPLQJV��������FRQILUPV�WKH�
DEVHQFH�RI�PHQWLRQ�RI�.RUHD�LQ�WKH�³1D]D]´�DQG�³5HSRUW´��ZKLFK�1LNRODL�6SDIDULLD�
UHFHLYHG� DV� DPEDVVDGRU� WR�&KLQD��7KH� LQGLFDWHG�GRFXPHQWV� FRQWDLQHG� LQIRUPDWLRQ�
DERXW�)RUPRVD�� -DSDQ�� ,QGLD��0RQJROLD�� DQG�DERXW� VRPH� ODQGV� ORFDWHG�QHDU�&KLQD�
�$UVHQLHY��������

7KH�DIRUHPHQWLRQHG�ZRUN�E\�1��6SDIDULLD�GHYRWHV�D�ZKROH�FKDSWHU����WR�WKH�
GHVFULSWLRQ�RI�.RUHD��ZKLFK� LV�FDOOHG��'HVFULSWLRQ�RI� WKH� VWDWH�RI�.RUHD��ZKLFK� LV�
EHWZHHQ�WKH�FRXQW\��/HRDWXQJ��DQG�$PXU�DQG�ZKDW�LV�QHDU���ZKLFK�JLYHV�LQIRUPDWLRQ�
DERXW�WKH�JHRJUDSKLFDO�SRVLWLRQ�RI�.RUHD��LWV�VWDWXV�RI�YDVVDO�VWDWH�RI�WKH�4LQJ�G\QDVW\��
DERXW� IRON�FXVWRPV�DQG� IRRG�� �1��6SDIDULLD�FRQILUPHG� WKH�SHQLQVXODU�JHRJUDSKLFDO�
SRVLWLRQ�RI� WKH� FRXQWU\�� VSRNH�DERXW� WKH� UHODWLRQV�RI�.RUHD�ZLWK�&KLQD�DQG�-DSDQ��
$OVR��KLV�ZRUN�FRQWDLQV�D�PHVVDJH�DERXW�WKH�0DQFKX�LQYDVLRQV�DW�WKH�EHJLQQLQJ�RI�
WKH�;9,,�FHQWXU\��7KH�VHFRQG�FKDSWHU��HQWLWOHG�³'HVFULSWLRQ�RI�WKH�6WDWH�RI�.RUHD��LWV�
FLWLHV�DQG�ZKDW� WKH\�EHDU´� LQ� WKH�ERRN�³7UDYHO�'LDULHV�RI� WKH�5XVVLDQ�DPEDVVDGRU�
1�*�� 6SDIDULLD� IURP� 1HUFKLQVN\� SULVRQ� WR� %HLMLQJ�� ����´�� DV� ZHOO� DV� WKH�
DIRUHPHQWLRQHG�ILUVW�ZRUN�LV�GHYRWHG�WR�WKH�GHVFULSWLRQ�RI�WKH��&RXQWU\�RI�0RUQLQJ�
)UHVKQHVV´��(FNHUW�	�/HH���������7KXV��WKH GDWD�FROOHFWHG�E\�1��6SDIDULLD�DQG�WKH�
ZRUNV�SURYLGHG�WR�5XVVLDQ�VRFLHW\��LQ�SDUWLFXODU��WKH�FKDSWHUV�SURYLGLQJ�VXIILFLHQWO\�
FRPSOHWH� LQIRUPDWLRQ�DERXW�D�KLWKHUWR� OLWWOH�NQRZQ�FRXQWU\� � .RUHD��ZHUH� WKH� ILUVW�
ZRUNV�WKDW�WROG�DERXW�WKH�KLVWRU\��HFRQRP\��DQG FXOWXUH�RI�WKLV�FRXQWU\��:H�FDQ�VD\�
WKDW� 1�� 6SDIDULLD� ZDV� WKH� 5XVVLDQ� �GLVFRYHUHU�� RI� WKH� �&RXQWU\� RI� 0RUQLQJ�
)UHVKQHVV���

5XVVLDQ� KLVWRULRJUDSK\�� ZKHQ� VWXG\LQJ� WKH� KLVWRU\� RI� 5XVVLDQ�.RUHDQ�
UHODWLRQV��DORQJ�ZLWK�WKH�DIRUHPHQWLRQHG�QDPH�RI�1LNRODL�6SDIDUL\��UHIHUV�WR�WKH�QDPH�
RI�/RUHQW]�/DQJ��/LNH�1��6SDIDULLD��/RUHQ]�/DQJ�������������SURYLGHG�WKH�5XVVLDQ�
VRFLHW\�ZLWK�LWV�RZQ�LQIRUPDWLRQ�RQ�SROLWLFV��IRUHLJQ�UHODWLRQV�DQG�WUDGH�RI�WKH�.RUHDQ�
VWDWH�� ,Q������������/��/DQJ�DFFRPSDQLHG�FDSWDLQ�/HY�,]PDLORY�GXULQJ�KLV� WULS� WR�
&KLQD��7KH�SXUSRVH�RI�WKLV�WULS�ZDV�WKH�UHVXPSWLRQ�RI�LQWHUUXSWHG�5XVVLDQ�&KLQHVH�
WUDGH� UHODWLRQV�� 6XEVHTXHQWO\�� KH� EHFDPH� WKH� WUDGLQJ� DJHQW� RI� 5XVVLD� LQ� &KLQD��
$QRWKHU�UHVSRQVLELOLW\�RI�/RUHQ]�/DQJ�ZDV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�.RUHD��+H�
FROOHFWHG�HVSHFLDOO\�D�ORW�RI�LQIRUPDWLRQ�UHJDUGLQJ�.RUHDQ�WUDGH��8QWLO�WKH�HQG�RI�WKH�
;9,,,� FHQWXU\�� GHWDLOHG� LQIRUPDWLRQ� RQ�.RUHDQ� WUDGH� FROOHFWHG� E\� /�� /DQJ�ZDV� D�
UHOLDEOH�VRXUFH�QRW�RQO\�IRU�WKH�5XVVLDQ�EXW�DOVR�IRU�:HVWHUQ�(XURSHDQ�UHVHDUFKHUV�
�6NDONRYVNLL���������+H�ZULWHV�DERXW�WKH�RSSUHVVLRQ�RI�WKH�.RUHDQ�DPEDVVDGRUV�LQ�
WKH� &KLQHVH� FDSLWDO�� :H� DOVR� OHDUQ� WKDW� WKH� .RUHDQ� DPEDVVDGRUV� ZHUH� VWULFWO\�
IRUELGGHQ�WR�PHHW�ZLWK�IRUHLJQHUV�DQG�FRQVWDQWO\�ZHUH�XQGHU�VWULFW�FRQWURO��,Q�5XVVLD��
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/��/DQJ¶V�GLDULHV�ZHUH�ILUVW�SXEOLVKHG�LQ������DV�SDUW�RI�D�5XVVLDQ�WUDQVODWLRQ�RI�-RKQ�
%HOO¶V�ERRN��ZKLFK�LQFOXGHG�WKHP�LQ�WKH�GHVFULSWLRQ�RI�KLV�MRXUQH\�IURP�3HWHUVEXUJ�
WR�%HLMLQJ��DQG�LQ������ZHUH�SXEOLVKHG�DV�³7KH�'D\�1RWH�RI�/��/DQJ¶V�6WD\��DQ�DJHQW�
RI�+LV�0DMHVW\�WKH�(PSHURU�RI�5XVVLD�DW�WKH�&KLQHVH�FRXUW������´��7KH�$VVRFLDWLRQ�
RI�.RUHDQ�+LVWRU\�7HDFKHUV���������,W�LV�QRWHZRUWK\�WKDW�/��/DQJ�ZDV�WKH�ILUVW�5XVVLDQ�
ZKR�KHOG�D�GLUHFW��GRFXPHQWHG�GLDORJXH�ZLWK�WKH�.RUHDQV��'HVSLWH�WKH�IDFW�WKDW�WKH�
UHODWLRQV� RI� /RUHQW]� /DQJ� OHG� WR� WKH� VHYHUDQFH� RI� 5XVVLDQ�&KLQHVH� UHODWLRQV��
QHYHUWKHOHVV�� WKHVH� FRQWDFWV�� DFFRUGLQJ� WR� WKH� 5XVVLDQ� KLVWRULDQ� DQG� RULHQWDOLVW�1��
.�QHU�� ³DUH� WKH� HPEU\R� RI� WKH� IXWXUH� UHODWLRQV� RI� 5XVVLD� ZLWK� .RUHD´� �6SDIDULLD��
������� �$IWHU� WKH�GHSDUWXUH�RI�/��/DQJ�IURP�%HLMLQJ�� WKH�5XVVLDQ�.RUHDQ�GLDORJXH�
FRQWLQXHG��5XVVLDQ�KLVWRULRJUDSK\�KDV�QR�LQIRUPDWLRQ�SUHVHUYHG�EXW�ZH�OHDUQ�DERXW�
WKH� FRQWLQXDWLRQ� RI� WKHVH� FRQWDFWV� IURP�.RUHDQ� VRXUFHV��7�0�� 6LPELUWVHYD�� LQ� WKH�
DOUHDG\�PHQWLRQHG�ZRUN�³5XVVLDQ�.RUHDQ�FRQWDFWV�LQ�%HLMLQJ�DW�WKH�HQG�RI�WKH�;9,,±
PLG�;,;� FHQWXULHV��� FLWHV� WUDQVODWLRQ� IUDJPHQWV� IURP� WKH� GLDULHV� RI� .RUHDQ�
DPEDVVDGRUV��.�QHU��������

7R�VXP�XS��GLVFRXUVH��LQ�WKH�EURDGHVW�VHQVH��UHIHUV�WR�ODQJXDJH�XVH�LQ�VRFLDO�
FRQWH[WV��7KH�WZR�PDLQ�DVSHFWV�RI�GLVFRXUVH�FRPSHWHQFH�DUH�FRKHVLRQ�DQG�FRKHUHQFH�
�&HOFH�0XUFLD�� '|UQ\HL� 	� 7KXUUHOO�� ������� &RKHVLRQ� UHIHUV� WR� XVLQJ� OLQNLQJ�
H[SUHVVLRQV��VXFK�DV�FRQMXQFWLRQV�RU�DGYHUELDO�SKUDVHV��WR�FRQQHFW�LGHDV��$�FRKHUHQW�
WH[W�LV�RQH�WKDW�PDNHV�VHQVH��7KLV�FRQFHSW�LQFOXGHV�FOHDUO\�DQG�ORJLFDOO\�LQGLFDWLQJ�
UHODWLRQVKLSV��VXFK�DV�FDXVH�HIIHFW�DQG�SUREOHP�VROXWLRQ��EHWZHHQ�LGHDV�RU�HYHQWV�

'LVFRXUVH� FRPSHWHQFH� DOVR� UHIHUV� WR� IDPLOLDULW\� ZLWK� JHQUHV� �&RQQRU� 	�
0ED\H�� ������� VXFK� DV� FRQYHUVDWLRQV�� LQWHUYLHZV� DQG� UHSRUWV�� ,Q� RWKHU� ZRUGV�� D�
GLVFRXUVDOO\� FRPSHWHQW� VSHDNHU� RU� ZULWHU� LV� DEOH� WR� DUUDQJH� ZRUGV�� SKUDVHV� DQG�
VHQWHQFHV�WR�VWUXFWXUH�D�WH[W�WKDW�LV�DSSURSULDWH�ZLWKLQ�D�SDUWLFXODU�JHQUH�

���&RQFOXVLRQV

7KH�IXQFWLRQV�RI�ODQJXDJH�FDQ�EH�OLQNHG�WR�WKH�YDULRXV�SRVVLEOH�HQXQFLDWLYH�
DJHQWV��,Q�D�OLWHUDU\�WH[W��IRU�H[DPSOH��WKHVH�DJHQWV�DUH�DV�IROORZV��WKH�HPSLULFDO��UHDO��
DXWKRU��WKH�LPSOLHG�DXWKRU��RXU�LPSUHVVLRQ�RI�WKH�DXWKRU�IURP�UHDGLQJ�KLV�WH[W���WKH�
QDUUDWRU��WKH�FKDUDFWHU��WKH�QDUUDWHH��WKH�LPSOLHG�UHDGHU�DQG�WKH�HPSLULFDO��UHDO��UHDGHU��
7R� WDNH� D� VLPSOH� H[DPSOH�� LQ� D� GLVFRQQHFWHG� LQWHUDFWLRQ� EHWZHHQ� FKDUDFWHUV�� WKH�
GLVLQWHJUDWLRQ� RI� WKH� SKDWLF� IXQFWLRQ� �DV� ZKHQ� GLDORJXH� GHJHQHUDWHV� LQWR� SDUDOOHO�
PRQRORJXHV��PLJKW�FRUUHVSRQG�WR�D��V\PEROLFDOO\��D�SKDWLF�G\VIXQFWLRQ�EHWZHHQ�WKH�
HPSLULFDO�DXWKRU�DQG�UHDGHU��DQG�E��WKH�SRHWLF�IXQFWLRQ�EHLQJ�DFWLYDWHG�WKURXJK�WKH�
G\VIXQFWLRQ�EHWZHHQ�FKDUDFWHUV��,Q�WKLV�FDVH�WKH�SKDWLF�IXQFWLRQ�LV�WKHPDWL]HG��DQG�LW�
LV�ILFWLRQDO��LW�LV�RSHUDWLQJ�EHWZHHQ�FKDUDFWHUV���DQG�WKH�SRHWLF�IXQFWLRQ�LV��UHDO���LW�
RULJLQDWHV�IURP�WKH�UHDO�DXWKRU�DQG�LV�PHDQW�WR�EH�SHUFHLYHG�E\�WKH�UHDO�UHDGHU���7KLV�
WKHPDWL]HG��ILFWLRQDO�SKDWLF�IXQFWLRQ�LV�WKXV�D�ZD\�RI�DFWLYDWLQJ�WKH�SRHWLF�IXQFWLRQ�LQ�
UHDOLW\��
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7KH�SUHVHQFH�DEVHQFH�RI�WKH�IXQFWLRQV�DQG�WKHLU�KLHUDUFKLFDO�VWUXFWXUH�FDQ�EH�
XVHG� QRW� RQO\� WR�GHVFULEH�XQLWV�� EXW� DOVR� FODVVHV�RU� W\SHV�RI� XQLWV� �H�J��� WH[WXDO� RU�
SLFWRULDO�JHQUHV���)RU�-DNREVRQ��ZKDW�FKDUDFWHUL]HV�SRHWU\�DQG�GLVWLQJXLVKHV�LW�IURP�
RWKHU�JHQUHV��OLWHUDU\�DQG�WH[WXDO�LQ�JHQHUDO��LV�QRW�VR�PXFK�WKH�SUHVHQFH�RI�WKH�SRHWLF�
IXQFWLRQ� DV� LWV� GRPLQDQFH�� %\� LGHQWLI\LQJ� WKH� IXQFWLRQDO� FRQILJXUDWLRQ� �H�J��� E\�
VSHFLI\LQJ� WKH� VHFRQGDU\� GRPLQDQW� IXQFWLRQ�� ZH� FDQ� FUHDWH� D� W\SRORJ\�� -DNREVRQ�
UHFRJQL]HV�WKDW�HSLF�SRHWU\�± IRFXVHG�RQ�WKH�WKLUG�SHUVRQ��DV�RSSRVHG�WR�O\ULF�SRHWU\�
�ILUVW�SHUVRQ�� RU� SRHWU\� RI� WKH� VHFRQG� SHUVRQ� ± �VWURQJO\� LQYROYHV� WKH� UHIHUHQWLDO�
IXQFWLRQ�RI�ODQJXDJH���-DNREVRQ��������S�������

6WXG\LQJ�.RUHD�LQ�5XVVLD�KDV�D�ORQJ�DQG�PHDQLQJIXO�KLVWRU\��ZKLFK�EHJDQ�
LQ�WKH�;9,,�FHQWXU\�DQG�FRQWLQXHG�WR�GHYHORS�LQWHQVLYHO\�DOUHDG\�IURP�WKH�HQG�RI�WKH�
;,;� FHQWXU\��'HVSLWH� WKH� IDFW� WKDW� WKH�.RUHDQ� VWDWH� VLQFH� WKH�PLGGOH� RI� WKH�;9,,�
FHQWXU\�ZDV� LQ�YDVVDO�GHSHQGHQFH�RQ� WKH�4LQJ�G\QDVW\� WKDW� UXOHG� LQ�&KLQD��ZKLFK�
SXUVXHG�D�SROLF\�RI�LVRODWLRQ�IURP�H[WHUQDO�FRQWDFWV�EXW�LQIRUPDWLRQ�DERXW�.RUHD�VWLOO�
SHQHWUDWHG� LQWR�5XVVLD�� 6LQFH� WKH� VHFRQG� KDOI� RI� WKH�;9,,� FHQWXU\�� WKH� ILUVW� WUDGH�
UHODWLRQV� EHWZHHQ� WKH� 5XVVLDQV� DQG� .RUHDQV� DURVH�� 7KHVH� WUDGH� UHODWLRQV� ZHUH�
LQIRUPDO�� � 7KH� ILUVW� FRPSOHWH� DQG� UHDOLVWLF� GHVFULSWLRQ� RI� WKH� .RUHDQ� VWDWH� ZDV�
SURYLGHG�E\�WKH�5XVVLDQ�WUDYHOHU�DQG�DPEDVVDGRU�WR�&KLQD� � 1LNRODL�6SDIDULLD��7KH�
GDWD� FROOHFWHG� E\� 1�� 6SDIDULLD� DQG� WKH� ZRUNV� SURYLGHG� WR� 5XVVLDQ� VRFLHW\�� LQ�
SDUWLFXODU��WKH�FKDSWHUV�SURYLGLQJ�VXIILFLHQWO\�FRPSOHWH�LQIRUPDWLRQ�DERXW�D�KLWKHUWR�
OLWWOH�NQRZQ� FRXQWU\� � .RUHD�� ZHUH� WKH� ILUVW� ZRUNV� WKDW� WROG� DERXW� WKH� KLVWRU\��
HFRQRP\��DQG�FXOWXUH�RI�WKLV�FRXQWU\��$V�ZHOO�DV�1��6SDIDULD��/��/DQJ�PDGH�D�JUHDW�
FRQWULEXWLRQ� WR� FROOHFWLQJ� LQIRUPDWLRQ� DERXW� WKH� .RUHDQ� VWDWH�� LQ� SDUWLFXODU� DERXW�
WUDGH���8QWLO�WKH�HQG�RI�WKH�;9,,,�FHQWXU\��GHWDLOHG�LQIRUPDWLRQ�DERXW�.RUHDQ�WUDGH�
FROOHFWHG�E\�/��/DQJ�ZDV�D�UHOLDEOH�VRXUFH�ERWK�IRU�5XVVLDQ�DQG�IRU�:HVWHUQ�(XURSHDQ�
UHVHDUFKHUV�

$FNQRZOHGJPHQWV

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

5HIHUHQFHV

$UVHQLHY��,X����������1HZ�GDWD�RQ�WKH�VHUYLFH�RI�1LNRODL�6SDIDULLD�LQ�5XVVLD�������
�������S�������

%HORJODVRY��$����������5XVVLD¶V�SROLF\�RQ�SURYLGLQJ�VHFXULW\�LQ�&HQWUDO�$VLD�DW�WKH�
EHJLQQLQJ�RI�WKH�;;,�FHQWXU\��0HGLWHUUDQHDQ�-RXUQDO�RI�6RFLDO�6FLHQFHV��������
��������

&DQDOH�0��DQG�6ZDLQ��0����������7KHRUHWLFDO�EDVHV�RI�FRPPXQLFDWLYH�DSSURDFKHV�WR�
VHFRQG�ODQJXDJH�WHDFKLQJ�DQG�WHVWLQJ��$SSOLHG�/LQJXLVWLFV���� �����



$�&RPSUHKHQVLYH�/RRN�DW�.RUHDQ�/DQJXDJH�)XQFWLRQV����_�����

&HOFH�0XUFLD��0���'|UQ\HL��=��	�7KXUUHOO��6����������&RPPXQLFDWLYH�FRPSHWHQFH��
$�SHGDJRJLFDOO\�PRWLYDWHG�PRGHO�ZLWK�FRQWHQW�VSHFLILFDWLRQV��,VVXHV�LQ�$SSOLHG�
/LQJXLVWLFV�������������

&KRPVN\��1RDP��������� $VSHFWV�RI�WKH�WKHRU\�RI�V\QWD[��&DPEULGJH��0,7�3UHVV�
&KRPVN\��1RDP��������� 5HIOHFWLRQV�RQ�ODQJXDJH��1HZ�<RUN��3DQWKHRQ�
&RQQRU��8��	�0ED\H��$����������'LVFRXUVH�DSSURDFKHV�WR�ZULWLQJ�DVVHVVPHQW��$QQXDO�

5HYLHZ�RI�$SSOLHG�/LQJXLVWLFV��������������
&XPLQJV�� %�� ��������.RUHD
V�SODFH� LQ� WKH�VXQ��$�PRGHUQ�KLVWRU\��/RQGRQ��:��:��

1RUWRQ�

(FNHUW�� -��� 	� /HH�� %�.�� ��������.RUHD� 2OG� DQG� 1HZ�� $� +LVWRU\�� +DUYDUG� .RUHD�
,QVWLWXWH�

(WHPDGIDU��3���1DPD]LDQGRVW��(���	�%DQDUL��5����������7KH�LPSDFW�RI�GLIIHUHQW�RXWSXW�
EDVHG� WDVN� UHSHWLWLRQ� FRQGLWLRQV� RQ� SURGXFLQJ� VSHHFK� DFWV� DPRQJ� ,UDQLDQ�
DGYDQFHG�()/�OHDUQHUV��7KHRU\�DQG�3UDFWLFH�LQ�/DQJXDJH�6WXGLHV��������������
�����

*XPSHU]��-�-����������'LVFRXUVH�VWUDWHJLHV��&DPEULGJH��8QLWHG�.LQJGRP��&DPEULGJH�
8QLYHUVLW\�3UHVV�

+\PHV�� '�� �������� 0RGHOV� RI� WKH� LQWHUDFWLRQ� RI� ODQJXDJH� DQG� VRFLDO� OLIH�� ,Q� -��
*XPSHU]�	�'��+\PHV��(GV����'LUHFWLRQV�LQ�VRFLROLQJXLVWLFV��7KH�HWKQRJUDSK\�
RI�FRPPXQLFDWLRQ �SS����±�����1HZ�<RUN��+ROW��5KLQHKDUW�	�:LQVWRQ�

-DNREVRQ��5����������/LQJXLVWLFV�DQG�SRHWLFV� ,Q�7��6HEHRN��HG����6W\OH�LQ�/DQJXDJH
�SS����������� &DPEULGJH� 0$��0�,�7��3UHVV�

.OOQNHQEHUJ��-��0����������3UpFLV�GH�VpPLRWLTXH�*pQpUDOH��3DULV��6HXLO�

.�QHU�� 1�� ��������5HODWLRQV� RI�5XVVLD�ZLWK� WKH� )DU� (DVW� GXULQJ� WKH� 5HLJQ� RI� WKH�
5RPDQRY�'\QDVW\��S�����

1DPD]LDQGRVW�� (��� 1HLVL�� /��� .KHU\DGL�� 	� 1DVUL�� 0�� �������� (QKDQFLQJ� RUDO�
SURILFLHQF\� WKURXJK� FRRSHUDWLYH� OHDUQLQJ� DPRQJ� LQWHUPHGLDWH� ()/� OHDUQHUV��
(QJOLVK� OHDUQLQJ� PRWLYDWLRQ� LQ� IRFXV� &RJHQW� (GXFDWLRQ�� ����� ������
KWWSV���GRL�RUJ����������������;�������������

1DPD]LDQGRVW��(���6DE]HYDUL��$���	�+DVKHPLIDUGQLD��$����������7KH�HIIHFW�RI�FXOWXUDO
PDWHULDOV�RQ� OLVWHQLQJ�FRPSUHKHQVLRQ�DPRQJ�,UDQLDQ�XSSHU�LQWHUPHGLDWH�()/�
OHDUQHUV�� ,Q� UHIHUHQFH� WR� JHQGHU�� &RJHQW� (GXFDWLRQ������� ������
KWWSV���GRL�RUJ����������������;��������������

1DPD]LDQGRVW�� (��� 6KDWDOHEL�� 9��� 	�1DVUL��0�� �������� 7KH� LPSDFW� RI� FRRSHUDWLYH�
OHDUQLQJ� RQ� GHYHORSLQJ� VSHDNLQJ� DELOLW\� DQG� PRWLYDWLRQ� WRZDUG� OHDUQLQJ�
(QJOLVK�� -RXUQDO� RI� /DQJXDJH� DQG� (GXFDWLRQ�� ������ ��������
KWWSV���GRL�RUJ����������MOH�����������

1HLVL��/���1DVUL��0���$NEDUL��6���	�1DP]LDQGRVW��(����������7KH�FRPSDUDWLYH�HIIHFW�
RI� WHDFKHU�DVVLJQHG� WRSLFV� DQG� VWXGHQW�VHOHFWHG� WRSLFV� RQ� ,UDQLDQ� XSSHU�



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

LQWHUPHGLDWH�()/�OHDUQHUV¶�ZULWLQJ�VNLOO��-RXUQDO�RI�(QJOLVK�/DQJXDJH�7HDFKLQJ�
DQG�$SSOLHG�/LQJXLVWLFV������������

3HQNRYWVHY�� 5���	� 6KLEDQRYD�� 1�� ��������:DUV� DQG�PLOLWDU\� FRQIOLFWV� RI� WKH�;;,�
FHQWXU\�LQ�WKH�FRQWH[W�RI�WKH�VWUDWHJLF�LQWHUHVWV�RI�WKH�8QLWHG�6WDWHV��-RXUQDO�RI�
6XVWDLQDEOH�'HYHORSPHQW�����������������

6NDONRYVNLL��.����������5XVVLDQ�)RUHLJQ�3ROLF\�DQG�WKH�6LWXDWLRQ�RI�)RUHLJQ�3RZHUV��
S�������

6SDIDULLD��1����������6LEHULD�DQG�&KLQD��S�������

7KH� $VVRFLDWLRQ� RI� .RUHDQ� +LVWRU\� 7HDFKHUV�� �������� $� .RUHDQ� +LVWRU\� IRU�
,QWHUQDWLRQDO�5HDGHUV��:KDW�'R�.RUHDQV�7DON�$ERXW�7KHLU�2ZQ�+LVWRU\�DQG�
&XOWXUH"�S�������

:LGGRZVRQ��+��*����������7HDFKLQJ�ODQJXDJH�DV�FRPPXQLFDWLRQ��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV�

<HRK��(����������%UDYH�QHZ�ZRUOG�PHHWV�QLQHWHHQ�HLJKW\�IRXU� LQ�D�QHZ�JROGHQ�DJH��
2Q� WKH�SDVVLQJ�RI�/LX�;LDRER��WKH� DGYHQW�RI�ELJ�GDWD��DQG� WKH� UHVXUJHQFH�RI�
&KLQD� DV� D� ZRUOG� SRZHU�� &RQWHPSRUDU\� &KLQHVH� 3ROLWLFDO� (FRQRP\� DQG�
6WUDWHJLF�5HODWLRQV�����������������

=LQRYLHY�� 9�� �������� 0RGHUQ� KLVWRULRJUDSK\� RI� LQGXVWULDO� SHUVRQQHO� RI� SUH�
UHYROXWLRQDU\�6LEHULD��6LEHULDQ�+LVWRULFDO�5HVHDUFK������������


