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7KH� FRPSDUDWLYH� PHWKRG� DLPV� WR� SURYH� WKDW� WZR� RU� PRUH� KLVWRULFDOO\� DWWHVWHG�
ODQJXDJHV GHVFHQG�IURP�D�VLQJOH�SURWR�ODQJXDJH E\�FRPSDULQJ�OLVWV�RI�FRJQDWH WHUPV�
IURP�ZKLFK�UHJXODU�VRXQG�FRUUHVSRQGHQFHV�EHWZHHQ�WKH�ODQJXDJHV�DUH�HVWDEOLVKHG��$�
VHTXHQFH� RI� UHJXODU� VRXQG� FKDQJHV FDQ� WKHQ� EH� SRVWXODWHG�� ZKLFK� DOORZV� WKH�
UHFRQVWUXFWLRQ RI�D�SURWR�ODQJXDJH��5HODWLRQ�LV�GHHPHG�FHUWDLQ�RQO\�LI�DW�OHDVW�D�SDUWLDO�
UHFRQVWUXFWLRQ� RI� WKH� FRPPRQ� DQFHVWRU� LV� IHDVLEOH�� DQG� UHJXODU� VRXQG�
FRUUHVSRQGHQFHV�FDQ�EH�HVWDEOLVKHG��ZLWK�FKDQFH�VLPLODULWLHV� UXOHG�RXW� 7KLV� VWXG\�
DLPHG� WR� FULWLFDOO\� ORRN� DW� ODQJXDJH� DQG� FXOWXUH� LQ LQ� WKH�;9,�;9,,�&HQWXULHV�� ,W�
DFWXDOO\� WLUHG� WR�GR�D�FRPSDUDWLYH� OLQJXLVWLFV�ZLWK�D� IRFXV�RQ�5XVVLDQ�DQG�.RUHDQ�
&RUSRUD�� %RWK� GRPHVWLF� DQG� IRUHLJQ� KLVWRULRJUDSK\� RIWHQ� GHVFULEHV� WKH� VDPH�
KLVWRULFDO�HYHQWV�LQ�GLIIHUHQW�ZD\V��7KH�UHDVRQV�IRU�VXFK�GLVDJUHHPHQWV�DQG�GLIIHUHQW�
GHVFULSWLRQV�RI�WKH�VDPH�KLVWRULFDO�HYHQWV�DUH�LQVXIILFLHQW�LQIRUPDWLRQ��WKH�LQIOXHQFH�
RI�VRPH�VWDWHV�RQ�RWKHUV��DQG�GHOLEHUDWH�GLVWRUWLRQ�LQ�RUGHU�WR�FUHDWH�D�QHJDWLYH�LPDJH�
RI�SDUWLFLSDQWV�LQ�KLVWRULFDO�HYHQWV��7KLV�VWXG\�XVHG�WKH�IROORZLQJ�PHWKRGV��DQDO\VLV�
RI�WKH�UHVHDUFK�OLWHUDWXUH�RQ�WKH�WRSLF�XQGHU�VWXG\��WKH�PHWKRG�RI�VSHFLILF�VLWXDWLRQV�
�FDVH�PHWKRG��LQ�WKH�DQDO\VLV�RI�H[DPSOHV��LQVWUXPHQWDO�REVHUYDWLRQ��$OVR��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��

.H\ZRUGV� 5XVVLDQ�/DQJXDJH��&RPSDUDWLYH�/LQJXLVWLFV� .RUHD��5XVVLD��&RUSRUD�

���,QWURGXFWLRQ

,Q�UHFHQW�\HDUV� FUHDWLRQ�RI�GLIIHUHQW�WH[W�FRUSRUD�EHFDPH�RQH�RI�WKH�FXWWLQJ�
HGJH�GLUHFWLRQV�LQ�WKH�DSSOLHG�OLQJXLVWLFV��,Q�:HVWHUQ�FRXQWULHV�WKH�FRUSXV�OLQJXLVWLFV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

.DUDPRYD� <� <���$OLNEHURYD� $� 5���	�.KDELEXOOLQD� (� .�� ��������$� FULWLFDO� ORRN� DW� RI�
5XVVLDQ�ODQJXDJH�DQG�FXOWXUH�LQ�WKH�;9,�;9,,�FHQWXULHV��$�FRPSDUDWLYH�OLQJXLVWLFV�IRFXVLQJ�
RQ�5XVVLDQ�DQG�.RUHDQ�FRUSRUD� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV��� �63�� �����
�����
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VKDSHG�LWVHOI�DV�D�VHSDUDWH�OLQJXLVWLF�XQLYHUVH�LQ�HDUO\���¶V��HYHQ�WKRXJK�WKH�FRQFHSW�
RI�WKH�FRUSXV�DQG�WKH�ILUVW�SK\VLFDO�FRUSRUD�KDG�EHHQ�NQRZQ�ORQJ�EHIRUH��7KH�HDUOLHVW�
5XVVLDQ�FRUSXV�ZDV�EXLOW�LQ�����V�DW�WKH�8QLYHUVLW\�RI�8SSVDOD��6ZHGHQ���%XW�DQRWKHU�
SURMHFW�LQIOXHQFHG�WKLV�GLUHFWLRQ�LQ�5XVVLD�VR�PXFK�WKDW�LW�VKRXOG�EH�PHQWLRQHG��,Q�
����±��V� WKH� )UHTXHQF\� 'LFWLRQDU\� RI� 5XVVLDQ� ZDV� FUHDWHG� E\� /�1�� =DVRULQD� �D�
SULQWHG� YHUVLRQ�� ������� 7H[W� GDWDEDVH� IRU� WKH� GLFWLRQDU\� FRXQWHG� DERXW� �� PLOOLRQ�
WRNHQV��'XULQJ�LWV�FRPSLODWLRQ�D�KXJH�QXPEHU�RI�QRWRULRXV�LVVXHV�RI�FRUSXV�OLQJXLVWLFV�
ZDV�GLVFXVVHG��UHSUHVHQWDWLYHQHVV��WRNHQL]DWLRQ��QRUPDOL]DWLRQ��OHPPDWL]DWLRQ��6R��LW�
ZDV� WKH� HDUOLHVW� FRPSXWHUL]HG� FRUSXV� RI� 5XVVLDQ� WKDW� GRHVQ¶W� H[LVW� QRZDGD\V�� ,Q�
����V�WKH�&RPSXWHU�)XQG�RI�WKH�5XVVLDQ�/DQJXDJH�SURMHFW�VWDUWHG��7KH�LGHD�EHORQJHG�
WR� WKH� DFDGHPLFLDQ� $QGUHL� <HUVKRY� �������� ,W� ZDV� IRUPXODWHG� LQ� KLV� SDSHU� ³2Q�
PHWKRGRORJ\�RI�FRQVWUXFWLQJ�GLDORJXH�V\VWHPV��WKH�SKHQRPHQRQ�RI�EXVLQHVV�SURVH´�
�S������7KH� LGHD�ZDV� VWDWHG� DV� IROORZV�� ³$Q\�SURJUHVV� LQ� WKH� ILHOG�RI� FRQVWUXFWLQJ�
PRGHOV� DQG� DOJRULWKPV� ZLOO� UHPDLQ� D� SXUHO\� DFDGHPLF� H[HUFLVH�� XQOHVV� D� PRVW�
LPSRUWDQW�SUREOHP�RI�FUHDWLQJ�D�&RPSXWHU�IXQG�RI�WKH�5XVVLDQ�ODQJXDJH�LV�VROYHG��,W�
LV�WR�EH�KRSHG�WKDW�FUHDWLRQ�RI�VXFK�D�&RPSXWHU�IXQG�E\�OLQJXLVWV��TXDOLILHG�IRU�WKH�
WDVN��ZLOO�SUHFHGH�FRQVWUXFWLRQ�RI�ODUJH�V\VWHPV�IRU�DSSOLFDWLRQ�SXUSRVHV��7KLV�ZRXOG�
PLQLPL]H�ODERU�FRVWV�DQG�VLPXOWDQHRXVO\�ZRXOG�SURWHFW� WKH� 
WLVVXHV
�RI�WKH�5XVVLDQ�
ODQJXDJH�IURP�DUELWUDU\�DQG�LQFRPSHWHQW�LQWHUYHQWLRQ´�

7KH�PRVW�UHQRZQHG�5XVVLDQ�FRUSXV�IRU�PDQ\�\HDUV�ZDV�WKH�8SSVDOD�&RUSXV�
RI�5XVVLDQ�7H[WV��%\�QRZ�LWV�OLQJXLVWLF�PDWHULDO�LV�QHLWKHU�XS�WR�GDWH�LQ�WHUPV�RI�WKH�
YROXPH��RQH�PLOOLRQ�ZRUG�RFFXUUHQFHV���QRU�FRPSOLHV�ZLWK�PRGHUQ�FRQFHSWLRQV�RI�D�
QDWLRQDO� FRUSXV� DW� DOO�� 7KH�8SSVDOD� FRUSXV� KDV� ���� WH[WV�� LWV� YROXPH� LV� ��PLOOLRQ�
WRNHQV��HTXDOO\�GLYLGHG�EHWZHHQ�VSHFLDOL]HG�WH[WV�DQG�ILFWLRQ��7KH�DLP�RI�WKH�FRUSXV�
ZDV� WR� UHSUHVHQW� OLWHUDU\� ODQJXDJH�� DQG� WKXV� WKH� FROOHFWLRQ� GRHVQ¶W� FRYHU� VSRNHQ�
ODQJXDJH��)XOO�VSHFLDOL]HG�WH[WV�IURP������WLOO������ZHUH�VHOHFWHG�IRU�WKH�FRUSXV�DQG�
ILFWLRQ�IURP������WKURXJK�������7H[WV�ZHUH�SUHVHQWHG�LQ�/DWLQ�DOSKDEHW��7KH�8SSVDOD�
FRUSXV�EHORQJV�WR�VR�FDOOHG�7XELQJHQ�5XVVLDQ�FRUSRUD�WKDW�ZHUH�FUHDWHG�GXULQJ�WKH�
SURMHFW�³/LQJXLVWLVFKH�'DWHQVWUXNWXUHQ��7KHRUHWLVFKH�XQG�HPSLULVFKH�*UXQGODJHQ�GHU�
*UDPPDWLNIRUVFKXQJ´�RI�WKH�7XELQJHQ�8QLYHUVLW\�LQ����������V�ZLWK�RQOLQH�DFFHVV�
>�@�� 5XVVLDQ� QHZVSDSHU� FRUSXV� ZDV� EXLOW� DW� WKH� 'HSDUWPHQW� RI� 3KLORORJ\� RI� WKH�
0RVFRZ� 6WDWH� 8QLYHUVLW\� LQ� ���������� DW� WKH� /DERUDWRU\� RI� *HQHUDO� DQG�
&RPSXWDWLRQDO� /H[LFRORJ\� DQG� /H[LFRJUDSK\� ��� PLOOLRQ� WRNHQV� LQ� WRWDO�� RQOLQH�
YHUVLRQ�LV�OLPLWHG�WR�����WKRXVDQG�WRNHQV���7H[WV�DQG�WH[W�LWHPV�DUH�DXWRPDWLFDOO\�RU�
VHPL�DXWRPDWLFDOO\�PDUNHG�E\�YDULRXV�WDJV��WKH�VRXUFH��WH[W�YROXPH��JHQUH��GDWH�RI�
WKH�SXEOLFDWLRQ�HWF���IRU�WH[WV���JUDPPDWLFDO��OH[LFDO��PRUSKHPLF�RU�RWKHU�FDWHJRULHV�
�IRU�ZRUGV����1DPD]LDQGRVW��6KDWDOHEL��	�1DVUL��������

&RPSDUDWLYH�OLQJXLVWLFV�LV�D�IDLUO\�PRGHUQ�ILHOG�WKDW�LV�TXLFNO\�H[SDQGLQJ��
&RQWUDVWLYH� OH[LFRORJ\� VWXGLHV� �.RQHYD�� ������1DPD]LDQGRVW��1HLVL��.KHU\DGL�� 	�
1DVUL��������LQ�5XVVLDQ�DQG�RWKHU�ODQJXDJHV�DUH�EHFRPLQJ�PRUH�FRPPRQ��7KH�UHVXOWV�
RI�FRQWUDVWLYH�OH[LFRORJ\�VWXGLHV�DUH�LPSRUWDQW�ERWK�IRU�UHOHYDQW�VFLHQFH�DQG�SUDFWLFH��



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

HVSHFLDOO\�IRU�WKRVH�ZKR�VWXG\�IRUHLJQ�ODQJXDJHV��PRVW�RI�DOO��WUDQVODWRUV��$�FRQFUHWH�
PHWKRG�RI�DQDO\VLV�LV�WKH�H[WUDFWLRQ�RI�LQWHJUDO��JHQHUDO��VHPHV�DQG�GLIIHUHQWLDO�VHPHV��
ZKLFK�DOORZV�XV� WR�GHWHUPLQH� WKH�GHJUHH�RI�SUR[LPLW\�RI� WKH�YDOXHV�RI� WKH�VWXGLHG�
YRFDEXODU\��$FFRUGLQJ�WR�.RQHYD ��������³7KH�PRUH�WKH�ZRUGV�RI�WKH�LQWHJUDO�VHPHV�
DUH�FRPSDUHG��WKH�FORVHU�WKH\�DUH�WR�HDFK�RWKHU�LQ�PHDQLQJ��DQG�RQ�WKH�FRQWUDU\� WKH�
PRUH�WKH\�KDYH�GLIIHUHQWLDO�VHPHV��WKH�OHVV�FORVH�LQ�PHDQLQJ�WKHVH�ZRUGV�DUH´��S�������
$W�SUHVHQW��V\QFKURQLF�FRPSDUDWLYH�VWXGLHV�LQ�WKH�ILHOG�RI�OH[LFRORJ\�DUH�VLJQLILFDQWO\�
LQFUHDVLQJ��&RQWUDVWLYH�OH[LFRORJ\�IRFXVHV�RQ�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�WZR�RU�
PRUH�ODQJXDJHV��6WHUQLQ���������7KH�UHVXOWV�RI�WKHVH�VWXGLHV�DUH�LPSRUWDQW�ERWK�IRU�
UHOHYDQW�VFLHQFH�DQG�SUDFWLFH��HVSHFLDOO\�IRU�WKRVH�ZKR�VWXG\�IRUHLJQ�ODQJXDJHV��PRVW�
RI�DOO��WUDQVODWRUV��,Q�FRPSDUDWLYH�WHUPV��WKH�VWXG\�RI�WKH�YRFDEXODU\�RI�WKH�5XVVLDQ�
DQG�.RUHDQ�ODQJXDJHV�LV�JUDGXDOO\�JDLQLQJ�PRPHQWXP��<RR��������1DPD]LDQGRVW��
6DE]HYDUL��	�+DVKHPLIDUGQLD��������<RR�	�.XONRYD���������)XUWKHUPRUH��VWXGLHV�
KDYH�DOVR�H[DPLQHG YRFDEXODU\�RI�YDULRXV�ODQJXDJHV�IURP D�FRPSDUDWLYH�VWDQGSRLQW�
�H�J��&KHQJ��������.RQHYD��������1DPD]LDQGRVW��1HLVL��0DKGDYLUDG��	�1DVUL���������
7KH� IRFXV� RI� RXU� DWWHQWLRQ� � WKH� YRFDEXODU\� RI� WKH� 5XVVLDQ� ODQJXDJH� DJDLQVW� WKH�
VSHFLILF�EDFNJURXQG�RI�WKH�.RUHDQ�ODQJXDJH�� LV�WKH�OH[LFRVHPDQWLF�JURXS��KHUHLQDIWHU�
³/6*´��RI�FODVVLI\LQJ�YRFDEXODU\��ZKLFK�LQ�5XVVLDQ�LV�YHU\�H[WHQVLYH��WLS��W\SH���YLG�
�VSHFLHV���URG��JHQXV���VRUW��YDULHW\���SRURGD��EUHHG���UD]QRYLGQRVW
��YDULHW\���IRUPD�
�IRUP��� NDWHJRULMD� �FDWHJRU\��� NODVV� �FODVV��� PDUND� �EUDQG��� PRGHO
� �PRGHO���
PRGLILNDFLMD��PRGLILFDWLRQ���YHUVLMD��YHUVLRQ���YDULDQW��YDULDQW���HWF����:H�ZLOO�IRFXV�
RQ�WKH�PHDQLQJ�DQG�XVH�RI�WKH�ZRUGV�³WLS��W\SH�´�DQG�³YLG��NLQG��´

7KH�KLVWRU\�RI�5XVVLDQ�.RUHDQ�UHODWLRQV�KDV�ORQJ�URRWV��6LQFH�WKHQ��LQ�WKH�
HDUO\���V�RI�WKH�;,;�FHQWXU\��5XVVLD�DQG�.RUHD�IRXQG�D�FRPPRQ�ERUGHU�DORQJ�WKH�
ORZHU�UHDFKHV�RI�WKH�7XPDQJDQ�5LYHU��WKH�5XVVLDQ�JRYHUQPHQW�LPSOHPHQWHG�D�SROLF\�
DLPHG�DW�PDLQWDLQLQJ�IULHQGO\��JRRG�QHLJKERUO\�UHODWLRQV�ZLWK�.RUHD��7KLV�ZDV�LQ�WKH�
LQWHUHVWV�RI�WKH�QDWLRQDO VHFXULW\�RI�5XVVLD�DQG��DW�WKH�VDPH�WLPH��FRQWULEXWHG�WR�SHDFH�
DQG�VWDELOLW\�LQ�WKH�UHJLRQ��'XH�WR�D�QXPEHU�RI�REMHFWLYH�UHDVRQV��PLOLWDU\��ILQDQFLDO�
DQG�HFRQRPLF�ZHDNQHVV�LQ�WKH�)DU�(DVW��KXJH�FRVWV�IRU�WKH�HFRQRPLF�GHYHORSPHQW�RI�
)DU�(DVWHUQ�SRVVHVVLRQV��GLVWUDFWLRQ�IRU�RWKHU�IRUHLJQ�SROLF\�JRDOV��HWF����WKH�OHLWPRWLI�
RI�5XVVLD
V�SROLF\�WRZDUG�.RUHD�ZDV�WKH�VWUXJJOH�WR�PDLQWDLQ�WKH�VWDWXV�TXR�RQ�WKH�
.RUHDQ� 3HQLQVXOD�� WKH� GHVLUH� WR� SUHYHQW� WKH� FDSWXUH� RI� .RUHD� E\� KRVWLOH� 5XVVLDQ�
SRZHUV��$W�WKH�VDPH�WLPH�� WKH�QRUWKHUQ�UHJLRQV��ZKLFK�FRXOG�EH�XVHG�E\�RWKHUV�IRU�
SXUSRVHV�KRVWLOH�WR�5XVVLD��ZHUH�WKH�VXEMHFW�RI�VSHFLDO�FRQFHUQ�IRU�5XVVLDQ�SROLWLFV�
ULJKW�XS�WR�WKH�DQQH[DWLRQ�RI�.RUHD�E\�-DSDQ�

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�
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���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

,Q� OLQJXLVWLFV�� WKH� FRPSDUDWLYH� PHWKRG� LV� D� WHFKQLTXH� IRU� VWXG\LQJ� WKH�
GHYHORSPHQW�RI�ODQJXDJHV�E\�SHUIRUPLQJ�D�IHDWXUH�E\�IHDWXUH�FRPSDULVRQ�RI�WZR�RU�
PRUH�ODQJXDJHV�ZLWK�FRPPRQ�GHVFHQW�IURP�D�VKDUHG�DQFHVWRU�DQG�WKHQ�H[WUDSRODWLQJ�
EDFNZDUGV�WR�LQIHU�WKH�SURSHUWLHV�RI�WKDW�DQFHVWRU� 7KH�FRPSDUDWLYH�PHWKRG�PD\�EH�
FRQWUDVWHG� ZLWK� WKH� PHWKRG� RI� LQWHUQDO� UHFRQVWUXFWLRQ LQ� ZKLFK� WKH� LQWHUQDO�
GHYHORSPHQW�RI�D�VLQJOH�ODQJXDJH�LV�LQIHUUHG�E\�WKH�DQDO\VLV�RI�IHDWXUHV�ZLWKLQ�WKDW�
ODQJXDJH� 2UGLQDULO\�� ERWK� PHWKRGV� DUH� XVHG� WRJHWKHU� WR� UHFRQVWUXFW� SUHKLVWRULF�
SKDVHV�RI�ODQJXDJHV��WR�ILOO�LQ�JDSV�LQ�WKH�KLVWRULFDO�UHFRUG�RI�D�ODQJXDJH��WR�GLVFRYHU�
WKH�GHYHORSPHQW�RI�SKRQRORJLFDO��PRUSKRORJLFDO�DQG�RWKHU�OLQJXLVWLF�V\VWHPV�DQG�WR�
FRQILUP� RU� WR� UHIXWH� K\SRWKHVLVHG� UHODWLRQVKLSV� EHWZHHQ� ODQJXDJHV�� �7DKPDVEL��
+DVKHPLIDUGQLD��	�1DPD]LDQGRVW�������

7DWLDQD�0LNKDLORYQD�DOVR�ZULWHV�WKDW�PDQ\�RI�WKH�ZRUNV�E\�6RXWK�.RUHDQ�
UHVHDUFKHUV�ZRUNLQJ�RQ�WKLV�LVVXH�KDYH�RQH�WKLQJ�LQ�FRPPRQ�� WKHVH�ZRUNV�LQFOXGH�D�
WKHVLV� DERXW� WKH� VR�FDOOHG� ³SDSHU� WLJHU´�� 7KH� HVVHQFH� RI� WKLV� WKHVLV� LV� WKDW� LQ�
FRPSDULVRQ�ZLWK�:HVWHUQ�FRXQWULHV��DV�ZHOO�DV�ZLWK�-DSDQ��5XVVLD� LV�D�ZHDN�VWDWH��
3XWWLQJ�VXFK�DQ�LGHD�LQ�WKHLU�ZRUNV��6RXWK�.RUHDQ�UHVHDUFKHUV�FRQWUDGLFW�WKHPVHOYHV��
,Q�WKHLU�ZRUNV��WKH\�UHSHDWHGO\�HPSKDVL]H�DQG�SURYH�WKH�GDQJHU�RI�5XVVLD�WR�.RUHD��
DW� WKH� VDPH� WLPH� VD\LQJ� WKDW�5XVVLD� LV� D� ³SDSHU� WLJHU´�� WKDW� LV�� D�ZHDN� FRXQWU\��$�
VWULNLQJ� H[DPSOH� RI� 3DUN� 7DH� *HXQ
V� QHJDWLYH� DWWLWXGH� WRZDUGV� 5XVVLD� DQG� DQ�
H[SUHVVLRQ� RI� KLV� GLVSRVLWLRQ� WRZDUGV� WKH� :HVW�� LQ� SDUWLFXODU�� WKH� 86$�� LV� D�
FRPSDULVRQ�RI�WKH�5XVVLDQ�DGPLUDO�(�9��3XWLDWLQ�DQG�WKH�$PHULFDQ�&RPPRGRUH�RI�
WKH� 86� 1DY\� 0�.�� 3HUU\�� � ³,Q� SDUWLFXODU�� KH� HPSKDVL]HV VHYHUDO� WLPHV� WKDW� WKH�
5XVVLDQ�VKLSV�ZHUH� VR�³ZHDN´� WKDW� WKH\�FRXOGQ¶W�EH�FRPSDUHG�ZLWK� WKH�$PHULFDQ�
VTXDGURQ��MXVW�DV�WKH�FRXUWHRXV�EHKDYLRU�DQG�SHDFHIXOQHVV�RI�3XWLDWLQ�FOHDUO\�ORVW�LQ�
FRPSDULVRQ� ZLWK� WKH� SUHVVXUH� DQG� JULS� RI� WKH� $PHULFDQ� FRPPRGRUH´� �3HWHUVRQ��
�������7KXV��KH�OHDGV�WKH�UHDGHU�WR�WKH�LGHD�WKDW�WKH�H[SHGLWLRQ�RI�WKH�5XVVLDQ�DGPLUDO�
ZDV� GHIHDWHG�� DQG� WKH� $PHULFDQ� &RPPRGRUH� ZRQ� D� EULOOLDQW� YLFWRU\�� 'HVFULELQJ�
QHJDWLYHO\�$GPLUDO�(��3XWLDWLQ�DQG�FUHDWLQJ�WKH�LPDJH�RI�D�ORVHU��3DUN�7DH�*HXQ��RI
FRXUVH�� GRHV� QRW� LQGLFDWH� LQ� KLV� ZRUNV�� ³WKDW� 3XWLDWLQ� IXOILOOHG� LWV� PDLQ� WDVN� E\�
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5XVVLD��6XPPHU�DQG�$XWXPQ�����

FRQFOXGLQJ�WKH�ILUVW�5XVVLDQ�-DSDQHVH�WUHDWLVH�RQ�-DQXDU\�����)HEUXDU\�����������LQ�
6KLPRGD��HVWDEOLVKHG�GLSORPDWLF�UHODWLRQV�EHWZHHQ�WKH�WZR�FRXQWULHV��DQG�WKDW�³IURP�
QRZ�RQ��WKH�ERUGHUV�EHWZHHQ�5XVVLD�DQG�-DSDQ�ZRXOG�SDVV�EHWZHHQ�WKH�,WXUXS�DQG�
8UXS�LVODQGV´��DQG�6DNKDOLQ�ZDV�GHFODUHG�³XQGLYLGHG´�EHWZHHQ�WKH�WZR�FRXQWULHV´�
�)HLQEHUJ��������1DVUL��1DPD]LDQGRVW��	�$NEDUL��������

,Q�VXPPDU\��LW�FDQ�EH�VWDWHG�WKDW�FODVVLILFDWLRQ�YRFDEXODU\�FDQ�EH�XVHG�ERWK�
LQ� D� VWULFWO\� GHOLQHDWHG�� ORJLFDO�KLHUDUFKLFDO� VHQVH�� WKH� ERXQGDULHV� RI� ZKLFK� DUH�
GHWHUPLQHG�E\�WKH�KLHUDUFK\�DQG�WKH�FULWHULD�IRU�FRQVWUXFWLQJ�WKLV�KLHUDUFK\��WKH�PHJD�
JURXS��WKH�JURXS��WKH�PLQL�JURXS�LQ�WKH�FODVVLILFDWLRQ�JULG���DQG�LQ�D�QRQ�VWULFW�VHQVH��
ORJLFDOO\� GLIIXVH�PHDQLQJ�� WKH� ERXQGDULHV� RI�ZKLFK� DUH� XQGHILQHG� �IRU� H[DPSOH�� D�
JURXS�LV�GHVFULEHG�LQ�WKH�VDPH�PDQQHU�DV�D�PLQL�JURXS���,Q�.RUHDQ��ZH�GR�QRW�REVHUYH�
V\QRQ\PL]DWLRQ� RI� WKH� OH[HPHV� GHVLJQDWLQJ� GLIIHUHQW� OHYHOV RI� FODVVLILFDWLRQ� DV�
GLIIHUHQW�OH[HPHV�DUH�DVVLJQHG�WR�VFLHQWLILF�DQG�QRQ�VFLHQWLILF�WH[WV��,V�LW�SRVVLEOH�WR�
LQWHUSUHW� WKH� REWDLQHG� GDWD� DV� GHPRQVWUDWLQJ� WKH� XQLYHUVDOLW\� RI� WKH� 5XVVLDQ�
FODVVLI\LQJ�YRFDEXODU\��ZKLFK�WKH�VSHDNHU�FDQ�XVH�LQ�DOO�WH[W�VW\OHV DQG�DQ\�FRQWHQW��
LQ�FRQWUDVW�WR�.RUHDQ�YRFDEXODU\��ZKLFK�LV�DVVLJQHG�WR�GLIIHUHQW�VW\OHV�RI�VSHHFK��LQ�
VFLHQWLILF�DQG��H[WUD�VFLHQWLILF��WH[WV�GLIIHUHQW�YRFDEXODU\�LV�XVHG�"�7KLV�TXHVWLRQ�PD\�
EH�DQVZHUHG�E\�IXUWKHU�VWXG\�RI�RWKHU�ZRUGV�RI�WKLV�JURXS��URG��JHQXV���UD]QRYLGQRVW¶�
�VSHFLHV��� NODVV� �FODVV��� HWF���� DV�ZHOO� DV� RWKHU� /6*��7KH� RQO\� FRQFOXVLRQ� WKDW� FDQ�
LPPHGLDWHO\� EH� PDGH� ZLWK� FHUWDLQW\� WR� VRPH� GHJUHH� LV� WKDW� LI� WKH� XQFODVVLILDEOH�
YRFDEXODU\�LQ�WKH�5XVVLDQ�ODQJXDJH�LV�VXEMHFW�WR�D�NQRZQ�ODZ��DFFRUGLQJ�WR�ZKLFK�WKH�
GLIIHUHQFH�LQ�WKH�PHDQLQJ�LV�GXH�WR�WKH�GLIIHUHQFH�LQ�FRPSDWLELOLW\��WKHQ�WR�WKH�ZRUGV�
WLS�DQG�YLG�WKLV�UXOH�RQO\�SDUWLDOO\�DSSOLHV��SRO¶]RYDW
VMD�NRVPHWLNRM��EXW�SULPHQMDW¶�
PHWRG��� 7KHLU� XVH� �LI� \ SKUDVHV�� GHSHQGV� QRW� VR�PXFK� RQ� WKH�PLQL�FRQWH[W� �ZRUG�
FRPELQDWLRQ�� DV� RQ� WKH� FKDUDFWHULVWLFV� DQG� FRQWHQW� RI� WKH� WH[W� DV� D� ZKROH�� 7KH�
VFLHQWLILF�WH[W�RQ�PXOWLVWDJH�FODVVLILFDWLRQV�RU�WKH�WH[W�RI�DQ\�RWKHU�WH[W�DQG�VW\OH��,W�LV�
D�VFLHQWLILF�WH[W�GHDOLQJ�ZLWK�PXOWLVWDJH�FODVVLILFDWLRQV�RU�WKH�WH[W�RI�DQ\�RWKHU�VXEMHFW��
7KH�UHVXOWV�RI�WKLV�VWXG\�FDQ�EH�HVSHFLDOO\�XVHIXO�WR�.RUHDQ�OHDUQHUV�RI�WKH�5XVVLDQ�
ODQJXDJH�� DQG� WKH� SULQFLSOHV� FDQ� EH� DSSOLHG� WR� WKH� FODVVURRP� WR� KHOS� GLVWLQJXLVK�
GLIIHUHQFHV�LQ�WKH�5XVVLDQ�DQG�.RUHDQ�XVH�RI�WKH�ZRUGV��7KH�UHVXOWV�FRQILUP�WKH�ZHOO�
NQRZQ�WKHVLV�WKDW�RQH�RI�WKH�FHQWUDO�TXHVWLRQV�LQ�PRGHUQ�VHPDQWLFV�UHPDLQV�WKH�LVVXH�
³DERXW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�OH[LFDO�PHDQLQJ�RI�D�ZRUG�DQG�LWV�FRPSDWLELOLW\´�
�$SUHVMDQ��������S������6KDNLEDHL��6KDKDPDW��	�1DPD]LDQGRVW���������%DVHG�RQ�WKH�
H[DPLQHG�ZRUG�SDLUV��ZH�FDQ�GHWHUPLQH�WKDW�LGLRPDWLF�SKUDVHV�ZLWK�WKHVH�ZRUGV�FDQ�
EH� VSHFLILHG� E\� D� OLVW�� DQG� WKH� PHDQLQJ� RI� WKH� FODVVLI\LQJ� YRFDEXODU\� FKDQJHV�
GHSHQGLQJ� RQ� WKH� FKDUDFWHULVWLFV� RI� WKH� WH[W� �VFLHQWLILF� YHUVXV� QRQ�VFLHQWLILF��� 7KH�
VLPLODULW\�EHWZHHQ� WKH�5XVVLDQ� DQG�.RUHDQ� ODQJXDJHV� LV� WKDW� LQ� WKH� IUDPHZRUN�RI�
PXOWLVWDJH� FODVVLILFDWLRQV�� WKH� FODVVLI\LQJ� YRFDEXODU\� KDV� GLIIHUHQW� PHDQLQJV�� DQG�
WKHVH�YDOXHV�WKHPVHOYHV�DUH�LQ�WKH�UHODWLRQV�RI�VXERUGLQDWHV��,Q�DGGLWLRQ��WKH�GLIIHUHQFH�
EHWZHHQ�WKH�ODQJXDJHV�LV�WKDW�LQ�5XVVLDQ��XQVFLHQWLILF�WH[WV�XVH�WKH�VDPH�YRFDEXODU\��
DQG�LW�FDQ�EH�V\QRQ\PRXV��,Q�WKH�.RUHDQ�ODQJXDJH�WKHUH�LV�D�VWULFWHU�V\VWHP�IRU�WKH�
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WH[WV�RI�GLIIHUHQW�FKDUDFWHULVWLFV��)URP�WKH�OH[LFRQ�ZH�VWXGLHG��WZR�FRQFOXVLRQV�FDQ�
EH�GUDZQ��)LUVW��WKH�PHDQLQJ�RI�WKH�FODVVLI\LQJ�YRFDEXODU\�FKDQJHV�GHSHQGLQJ�RQ�WKH�
W\SH�RI� WH[W�� VHFRQGO\�� LGLRPDWLF�SKUDVHV�FDQ�EH� VSHFLILHG�E\�D� OLVW��7KH� VLPLODULW\�
EHWZHHQ� WKH�5XVVLDQ�DQG�.RUHDQ� ODQJXDJHV� LV� WKDW� LQ� WKH�IUDPHZRUN�RI�PXOWLVWDJH�
FODVVLILFDWLRQV�� WKH�FODVVLI\LQJ�YRFDEXODU\�KDV�GLIIHUHQW�PHDQLQJV��DQG�WKHVH�YDOXHV�
WKHPVHOYHV�DUH�LQ�WKH�UHODWLRQV�RI�VXERUGLQDWLRQ��,Q�DGGLWLRQ��WKH�GLIIHUHQFH�EHWZHHQ�
WKH�ODQJXDJHV�LV�WKDW�LQ�5XVVLDQ��XQVFLHQWLILF�WH[WV�XVH�WKH�VDPH�YRFDEXODU\��DQG�LW�FDQ�
EH�V\QRQ\PRXV��DQG�LQ�WKH�.RUHDQ�ODQJXDJH�WKHUH�LV�D�VWULFWHU�IRFXV�RQ�WKH�YRFDEXODU\�
IRU�WKH�WH[WV�RI�GLIIHUHQW�VW\OHV��$QRWKHU�FRQFOXVLRQ�LV�WKDW�QRW�DOO�ZRUGV�RI�5XVVLDQ�
DQG�.RUHDQ�FDQ�EH�FRPELQHG�ZLWK�FODVVLI\LQJ�ZRUGV��EXW�WKH�OLVW�LQ�ERWK�ODQJXDJHV�LV�
UHODWLYHO\�VPDOO��)LQDOO\��ZH�FDQ�GLVFXVV�VXFK�ZRUGV�LQ�WKH�.RUHDQ�ODQJXDJH��ZKLFK�
IRU�VRPH�UHDVRQ�JHQHUDOO\�SXVK�DVLGH�FODVVLI\LQJ�YRFDEXODU\ �6HSHKUL��+DMLMDOLOL��	�
1DPD]LDQGRVW��������

:KLOH�3DUN�7DH�*HXQ�LQ�KLV�ZRUNV�SRUWUD\V�WKH�LPDJH�RI�WKH�³ZHDN�ORVHU´�
$GPLUDO� (�� 3XWLDWLQ�� PRGHUDWH� EHKDYLRU� RI� (�� 3XWLDWLQ�� XQOLNH� WKH� $PHULFDQ�
&RPPRGRUH�0�.��3HUU\�� KDG� VXFFHVV� DPRQJ� WKH� -DSDQHVH��+HUH� LV� D� TXRWH�RI� WKH�
-DSDQHVH�KLVWRULDQ�.L\R]DZD�.L\RVKL��³7KH\�VD\� WKDW�KLV�EHKDYLRU��XQOLNH�3HUU\¶V�
DFWLRQV��ZDV�H[WUHPHO\�WDFWIXO�DQG�UHVWUDLQHG��DQG�WKLV�FDXVHG�WKH�VXSSRUWHUV�RI�WKH�
VORJDQ� WR�DSSHDU�HYHQ�DPRQJ� WKH�EDNXIX�YDVVDOV��³+DYLQJ�FRQFOXGHG�DQ�DOOLDQFH�
ZLWK�5XVVLD��WXUQ�DJDLQVW�$PHULFD´��)HLQEHUJ��������

���&RQFOXVLRQV

$W�WKH�PRPHQW�DOO�FRUSRUD�RI�WKH�5XVVLDQ�ODQJXDJH�DQG�PRVWO\�WKH�51&�DUH�
XVHG�E\�ERWK�5XVVLDQ�DQG�IRUHLJQ�UHVHDUFKHUV��7KH�51&�KDV�(QJOLVK�LQWHUIDFH�DQG�WKH�
KHOS�V\VWHP�LQ�(QJOLVK��,WV�VXE�FRUSRUD�ZLWK�WKHLU�VSHFLDO�DQQRWDWLRQ�SURYLGH�YDULRXV�
SRVVLELOLWLHV� IRU� OLQJXLVWLF� VWXGLHV�� 7KH� 51&� VLWH� KDV� D� VSHFLDO� GLYLVLRQ� FDOOHG�
6WXGLRUXP�� ,W� LQFOXGHV� VRPH� GDWD� RI� UHVHDUFKHV� LQ� 5XVVLDQ� ODQJXDJH�� 7KH� VWXGLHV�
EDVHG�XSRQ� WKH�VHPDQWLF�DQQRWDWLRQ�DUH�RI� VSHFLDO� LQWHUHVW��7KHUH�DUH�D� IHZ�ZRUNV�
ZKLFK�DGGUHVV�ZRUG�VHQVH�GLVDPELJXDWLRQ�DQG�OH[LFDO�FRQVWUXFWLRQV�± WKH�FKDLQV�RI�
OH[LFDO�XQLWV��RQH�RI�ZKLFK�LV�XVXDOO\�D�OH[LFDO�FRQVWDQW�DQG�RWKHUV�DUH�YDULDEOHV�>��@��
7KH� EDVLF� UHVXOWV� REWDLQHG� LQ� WKH� H[SHULPHQWV� KDYH� WR� GR� ZLWK� UHYHDOLQJ� DQG�
FODVVLI\LQJ� RI� GLIIHUHQW� W\SHV� RI� FRQWH[W�PDUNHUV� WR� VSHFLI\� GLIIHUHQW�PHDQLQJV� RI�
WDUJHW�ZRUGV��7KH�W\SH�DQG�GHJUHH�RI�VSHFLILFDWLRQ�RI�WKH�51&�VHPDQWLF�DQQRWDWLRQ�
FRXOG�SURYLGH�WKH�UXOHV�IRU�DVVRFLDWLQJ�FRQWH[W�WDJV�RI�VSHFLDO�VHPDQWLF�FODVVHV�ZLWK�
GLIIHUHQW�PHDQLQJV�

0DQ\�RI�WKH�ZRUNV�E\�6RXWK�.RUHDQ�UHVHDUFKHUV�ZRUNLQJ�RQ�WKLV�LVVXH�KDYH�
RQH�WKLQJ�LQ�FRPPRQ�� WKHVH�ZRUNV�LQFOXGH�D�WKHVLV�DERXW�WKH�VR�FDOOHG�³SDSHU�WLJHU´���
7KH�HVVHQFH�RI�WKLV�WKHVLV�LV� WKDW� LQ�FRPSDULVRQ�ZLWK�:HVWHUQ�FRXQWULHV��DV�ZHOO�DV�
ZLWK�-DSDQ��5XVVLD�LV�D�ZHDN�VWDWH��3XWWLQJ�VXFK�DQ�LGHD�LQ�WKHLU�ZRUNV��6RXWK�.RUHDQ�
UHVHDUFKHUV� FRQWUDGLFW� WKHPVHOYHV�� ,Q� WKHLU� ZRUNV�� WKH\� UHSHDWHGO\� HPSKDVL]H� DQG�
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5XVVLD��6XPPHU�DQG�$XWXPQ�����

SURYH�WKH�GDQJHU�RI�5XVVLD�WR�.RUHD��DW�WKH�VDPH�WLPH�VD\LQJ�WKDW�5XVVLD�LV�D�³SDSHU�
WLJHU´��WKDW�LV��D�ZHDN�FRXQWU\�

2I�FRXUVH��QRW�DOO�6RXWK�.RUHDQ�UHVHDUFKHUV�VKDUH�WKH�RSLQLRQ�RI�3DUN�7DH�
*HXQ��KRZHYHU��WKHUH�DUH�IROORZHUV�RI�VXFK�DQ�LGHD��7KH�LPDJH�RI�DQ�DJJUHVVRU�5XVVLD�
LQ�WKH�PLQGV�RI�VXFK�UHVHDUFKHUV�DV�3DUN�7DH�*HXQ�LV�IHOW�WR�EH�LQVSLUHG�E\�WKH�VWURQJ�
LQIOXHQFH�RI�WKH�8QLWHG�6WDWHV��

$FNQRZOHGJPHQWV

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

5HIHUHQFHV

)HLQEHUJ��(����������5XVVLDQ�-DSDQHVH�UHODWLRQV�LQ������������0RVFRZ��,]GDWHO
VWYR�
YRVWRFKQRL�OLWHUDWXU\�

3HWHUVRQ��0����������%ULHI�KLVWRU\�RI�.RUHD��1HZ�<RUN��)DFWV�RQ�)LOH�

$SUHVMDQ��-����������,]EUDQQ\H�WUXG\��7RP����,QWHJUDO
QRH�RSLVDQLH�MD]\ND�L�VLVWHPQDMD�
OHNVLNRJUDILMD� �6HOHFWHG� ZRUNV�� 9ROXPH� ��� 7KH� LQWHJUDWHG� GHVFULSWLRQ� RI�
ODQJXDJH� DQG� V\VWHPLF� OH[LFRJUDSK\��� ��QG� HG���� 0RVFRZ�� 5XVVLD�� 6KNROD�
-D]\NL�5XVVNRM�.XO
WXU\�

&KDVWRWQ\L�VORYDU¶�UXVVNRJR�\D]\ND ��������=DVRULQD��/�1���HG����0RVNYD�
&KHQJ��6����������$�FRQWUDVWLYH�DQDO\VLV�RI�ZRUG�IRUPDWLRQ�RI�(QJOLVK�DQG�&KLQHVH�

QHRORJLVPV��7KHRU\�DQG�3UDFWLFH�LQ�/DQJXDJH�6WXGLHV����������������
.RQHYD�� (�� �������� 7KH� UROH� RI� FRPSDUDWLYH� DQDO\VLV� LQ� IRUHLJQ� ODQJXDJH� OHDUQLQJ�

�*HUPDQ�DQG�5XVVLDQ� ODQJXDJHV���6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�����������
����

.RQHYD�� (�� �������� 7KH� UROH� RI� FRPSDUDWLYH� DQDO\VLV� LQ� IRUHLJQ� ODQJXDJH� OHDUQLQJ�
�*HUPDQ�DQG�5XVVLDQ� ODQJXDJHV���6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�����������
����

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��(���1HLVL��/���0DKGDYLUDG��)���	�1DVUL��0�� ��������7KH� UHODWLRQVKLS�
EHWZHHQ�OLVWHQLQJ�FRPSUHKHQVLRQ�SUREOHPV�DQG�VWUDWHJ\�XVDJH�DPRQJ�DGYDQFH�
()/� OHDUQHUV�� &RJHQW� 3V\FKRORJ\�� ������ ������ '2,��
������������������������������

1DPD]LDQGRVW��(���6DE]HYDUL��$���	�+DVKHPLIDUGQLD��$����������7KH�HIIHFW�RI�FXOWXUDO�
PDWHULDOV�RQ� OLVWHQLQJ�FRPSUHKHQVLRQ�DPRQJ� ,UDQLDQ�XSSHU�LQWHUPHGLDWH�()/�



$�&ULWLFDO�/RRN�DW�RI�5XVVLDQ�/DQJXDJH�DQG�&XOWXUH�LQ�«�_�����

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�����������

1DVUL��0���1DPD]LDQGRVW��(���	�$NEDUL��6����������,PSDFW�RI�SLFWRULDO�FXHV�RQ�VSHDNLQJ�
IOXHQF\�DQG�DFFXUDF\�DPRQJ�,UDQLDQ�SUH�LQWHUPHGLDWH�()�OHDUQHUV��,QWHUQDWLRQDO�
-RXUQDO�RI�(QJOLVK�/DQJXDJH�DQG�/LWHUDWXUH�6WXGLHV��������������

6HSHKUL��0���+DMLMDOLOL��0��	�1DPD]LDQGRVW��(����������+HGJHV�DQG�ERRVWHUV�LQ�PHGLFDO�
DQG�HQJLQHHULQJ� UHVHDUFK�DUWLFOHV��$�FRPSDUDWLYH�FRUSXV�EDVHG�VWXG\��*OREDO�
-RXUQDO�RI�)RUHLJQ�/DQJXDJH�7HDFKLQJ� ��������������

6KDNLEDHL��*���6KDKDPDW��)���	�1DPD]LDQGRVW��(����������7KH�HIIHFW�RI�XVLQJ�DXWKHQWLF�
WH[WV� RQ� ,UDQLDQ� ()/� OHDUQHUV
� LQFLGHQWDO� YRFDEXODU\� OHDUQLQJ�� 7KH� FDVH� RI�
(QJOLVK� QHZVSDSHU�� ,QWHUQDWLRQDO� -RXUQDO� RI� /LQJXLVWLFV�� /LWHUDWXUH� DQG�
7UDQVODWLRQ��,-//7����������������

6WHUQLQ�� ,�� $�� ��������.RQWUDVWLYQDMD� OLQJYLVWLND� �&RQWUDVWLYH� OLQJXLVWLFV���0RVFRZ��
5XVVLD��9RVWRN�=DSDG�

7DKPDVEL��6���+DVKHPLIDUGQLD��$���	�1DPD]LDQGRVW��(����������6WDQGDUG�(QJOLVK�RU�
ZRUOG� (QJOLVKHV�� ,VVXHV� RI� RZQHUVKLS� DQG� SUHIHUHQFH�� -RXUQDO� RI� 7HDFKLQJ�
(QJOLVK�/DQJXDJH�6WXGLHV� ������������

<HUVKRY��$�3�����������0HWRGRORJLL�SRVWURHQL\D�GLDORJRY\NK�VLVWHP��)HQRPHQ�GHORYRL�
SUR]\��1RYRVLELUVN�

<RR� +�� 6��� 	� .XONRYD� 5�� $�� ��������8FKLP� PHULW
� QD� UXVVNLM� DUVKLQ�´� �/HDUQ� WR�
PHDVXUH� RQ� 5XVVLDQ� $UVKLQ�� 5XVVNLM� MD]\N� ]D� UXEH]KRP�� VSHFY\SXVN��
.RUHMVNDMD�UXVLVWLND�

<RR��+��6����������/H[LFR�6HPDQWLF�JURXS�]QDN�± SUL]QDN�± SURMDYOHQLH�± VYLGHWHO
VWYR��
,QWHUQDO�/DQJXDJH�*URXS�$QDO\VLV�DQG�,QWHUOLQJXDO�$QDO\VLV�´�&URVV�&XOWXUDO�
6WXGLHV��(GXFDWLRQ�DQG�6FLHQFH��&&6	(6���0LGGOHEXU\�&ROOHJH�����������


