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$EVWUDFW

7KH� SDSHU� GLVFXVVHV� PHWKRGV� IRU� UHQGHULQJ� PHWDSKRUV� DQG� VLPLOHV�� 7KH� SUDFWLFDO�
PDWHULDO� XQGHU� VWXG\� HQWDLOV� DUWLVWLF� GHYLFHV� DQG� H[SUHVVLYHQHVV� XVHG� LQ�'� 7DUWW¶V�
(QJOLVK�ODQJXDJH�QRYHO��7KH�*ROGILQFK���WUDQVODWHG�LQWR�5XVVLDQ�DQG�*HUPDQ��7KH�
SURSRVHG�UHVHDUFK�DLPV�DW�WKH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�WH[W�LQ�WKH�VRXUFH�ODQJXDJH�
�6/��DQG�WKH�WH[WV�LQ�WKH�ODQJXDJHV�RI�WUDQVODWLRQ��7/���WKH�VWXG\�GHWHUPLQHV�WKH�PDLQ�
WUDQVODWLRQ�PRGHOV�IRU�PHWDSKRUV�DQG�VLPLOHV�XVHG�LQ�WKH�6/�WH[W�E\�UHIHUHQFH�WR�WKH�
VW\OLVWLF� IHDWXUHV�RI� WKH� VWXGLHG� OLWHUDU\� WH[WV�� WKH� JLYHQ�SDSHU�SXUVXHV� WR� HOLFLW� WKH�
SUREOHPV�DULVLQJ�LQ�WKH�SURFHVV�RI�PHWDSKRU�DQG�VLPLOH�WUDQVODWLRQ�LQWR�5XVVLDQ�DQG�
*HUPDQ�

.H\ZRUGV� 7UDQVODWLRQ��5HQGHULQJ��1RYHO��0HWDSKRU��6LPLOH��7URSH��/LWHUDU\�7H[W�

���,QWURGXFWLRQ

0HWDSKRU�KDV�EHFRPH�D�GRPDLQ�RI�LQWHQVLYH�VWXG\�VLQFH�WKH�ODWH���WK FHQWXU\��
1RQHWKHOHVV��WKH�IDVFLQDWLRQ�ZLWK�WKH�WRSLF�LWVHOI�LV�LQH[KDXVWLEOH��,Q�DFFRUGDQFH�ZLWK�
WKH� GHILQLWLRQ� SURSRVHG� E\� WKH� RXWVWDQGLQJ� 5XVVLDQ� OLQJXLVW� $UXW\XQRYD� ��������
³PHWDSKRU�LV�D�ILJXUH�RI�VSHHFK�RU�D�VSHHFK�PHFKDQLVP�WKDW�LPSOLHV�WKH�XVH�RI�D ZRUG�
GHQRWLQJ�D�FHUWDLQ�FODVV�RI�REMHFWV��SKHQRPHQD��HWF���WR�FKDUDFWHUL]H�RU�QDPH�DQ�REMHFW�
EHORQJLQJ�WR�DQRWKHU�FODVV��RU�GHVLJQDWH�DQRWKHU�FODVV�RI�REMHFWV�VLPLODU�WR�WKLV�LQ�DQ\�
UHVSHFW´���0HWDSKRU� LV� LQ� D� V\VWHPLF� UHODWLRQVKLS� ZLWK� DQRWKHU� WURSH� RU� ILJXUH� RI�
VSHHFK��ZKLFK�LV�VLPLOH��6LPLOH�LV�UHJDUGHG�DV�D�VSHFLILF�V\QWDFWLF�IRUP�RI�PHWDSKRU�
H[SUHVVLRQ��$UXW\XQRYD��������

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

6REROHYD��1��3���	�9LQQLNRYD��0��1����������2Q�WKH�WUDQVODWLRQ�RI�PHWDSKRU�DQG�VLPLOH�LQ�
'� 7DUWW¶V�QRYHO�³7KH�*ROGILQFK´��-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�� ����
����

� .D]DQ�)HGHUDO�8QLYHUVLW\��136REROHYD#NSIX�UX
� .UHPO\RYVND\D��.D]DQ��5XVVLD
� ©PHWDIRUD� ± WURS� LOL� PHNKDQL]P� UHFKL�� VRVWR\DVKFKL\� Y� XSRWUHEOHQLL� VORYD��
RER]QDFKD\XVKFKHJR� QHNRWRU\\� NODVV� SUHGPHWRY�� \DYOHQL\� L� W�S��� GO\D� NKDUDNWHUL]DWVLL� LOL�
QDLPHQRYDQL\D� RE�\HNWD�� YNKRG\DVKFKHJR� Y� GUXJR\� NODVV�� OLER� QDLPHQRYDQL\D� GUXJRJR�
NODVVD�RE�\HNWRY��DQDORJLFKQRJR�GDQQRPX�Y�NDNRP�OLER�RWQRVKHQLLª�
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2YHU�WKH�SDVW�GHFDGH��WKHUH�KDV�EHHQ�DQ�LQFUHDVHG�IRFXV�RQ�WKH�SUREOHP�RI�
UHQGHULQJ� PHWDSKRUV� LQWR� DQRWKHU� ODQJXDJH�� 7KH� SUREOHP� KDV� EHHQ� FRYHUHG� LQ� D�
QXPEHU� RI� ZRUNV� E\� ERWK� 5XVVLDQ� �<HYVWDIRYD�� ������ 0DUXJLQD�� ������
0HVKFKHU\DNRYD�� ������ DQG� IRUHLJQ� UHVHDUFKHUV� �&KHHWKDP�� ������ 0DVVH\� 	�
(KUHQVEHUJHU�'RZ�� ������ 3HGHUVHQ�� ������ 6FKlIIQHU�� ������ 6FKlIIQHU� 	�
6KXWWOHZRUWK���������0HWDSKRU�WUDQVODWLRQ�LV�VWXGLHG�RQ�WKH�PDWHULDO�RI�ODQJXDJHV�RI�
VLPLODU��(QJOLVK� � *HUPDQ���0DVVH\�	�(KUHQVEHUJHU�'RZ��������6FKlIIQHU��������
DQG� GLIIHUHQW� VWUXFWXUHV� �(QJOLVK� � $UDELF� �'LFNLQV�� ������� (QJOLVK� � 5XVVLDQ�
�%RJGDQRYD�� ������� 6KXWWOHZRUWK
V� PRQRJUDSK� LV� RI� JUHDW� LQWHUHVW�� WKH� DXWKRU�
GLVFORVHV� WKH� UHVXOWV� RI� D� PHWDSKRU� WUDQVODWLRQ� VWXG\� HQFRPSDVVLQJ� WH[WV� LQ� ,QGR�
(XURSHDQ�DQG�QRQ�,QGR�(XURSHDQ�ODQJXDJHV��6KXWWOHZRUWK��������

���0HWKRGV

5HJDUGLQJ�WKH�VWXG\��ZH�WXUQHG�WR�WKH�DQDO\VLV�RI�PHWKRGV�RI�PHWDSKRU�DQG�
VLPLOH�WUDQVODWLRQ�IURP�(QJOLVK�LQWR�5XVVLDQ�DQG�*HUPDQ��:H�IRFXVHG�RQ�'��7DUWW¶V�
QRYHO�³*ROGILQFK´�ZKLFK�VHUYHG�DV�WKH�6/�WH[W��7R�UHDFK�WKH�JRDO�RI�RXU�UHVHDUFK��ZH�
GHVLJQDWHG� WKH� IROORZLQJ� WDVNV�� WR� VWXG\� WKHRUHWLFDO� EDFNJURXQG� EHKLQG� WKH� LVVXH�
UHODWHG�WR�PHWDSKRU�WUDQVODWLRQ�WKHRU\��FRQGXFW�D�FRPSDUDWLYH�DQDO\VLV�RI�WKH�6/�WH[W�
DQG� 7/� WH[WV� LQ� 5XVVLDQ� DQG� *HUPDQ�� LGHQWLI\� WKH� PDLQ� WUDQVODWLRQ� PRGHOV� RI�
PHWDSKRU�DQG�VLPLOH�� WDNLQJ� LQWR�DFFRXQW� WKH� VW\OLVWLF�SHFXOLDULWLHV�RI� WKH�DQDO\]HG�
OLWHUDU\�WH[WV��LGHQWLI\�WKH�PDLQ�SUREOHPV�WKDW�DULVH�LQ�WKH�SURFHVV�RI�UHQGLWLRQ�RI�D�
PHWDSKRU�LQWR�DQRWKHU�ODQJXDJH�

'HVSLWH� D� VLJQLILFDQW� QXPEHU� RI� ZRUNV� UHODWHG� WR� PHWDSKRU� VWXGLHV�� WKH�
FXUUHQW�UHVHDUFK�LV�UHOHYDQW��VLQFH�LW�UHOLHV�RQ�WKH�VWXG\�RI�WH[WV�LQ ODQJXDJHV�RI�VLPLODU�
DQG�GLIIHUHQW�VWUXFWXUHV���7KH�QRYHOW\�RI�WKH�UHVHDUFK�LV�D�FRPSUHKHQVLYH�DSSURDFK�WR�
VWXG\LQJ�WKH�SUREOHP�RI�PHWDSKRU�WUDQVODWLRQ�RQ�WKH�PDWHULDO�RI�WKH�6/�WH[W�WUDQVODWHG�
LQWR�ODQJXDJHV�RI�GLIIHUHQW�VWUXFWXUHV��2Q�WKH�RQH�KDQG��VXFK�DSSURDFK�SURYLGHV�ULFK�
PDWHULDO�IRU�WKH�DQDO\VLV�RI�WH[WV�LQ�5XVVLDQ��(QJOLVK�DQG�*HUPDQ��RQ�WKH�RWKHU�KDQG��
LW�LQGLFDWHV�WKH�UHOLDELOLW\�RI�WKH�GDWD�REWDLQHG�DV�D�UHVXOW�RI�WKH�VWXG\��7KH�VWXG\�ZLOO�
DOORZ� WR� LGHQWLI\� SDWWHUQV� DQG� WKH� PRVW� VXFFHVVIXO� WUDQVODWLRQ� VWUDWHJLHV� ZKHQ�
UHQGHULQJ�PHWDSKRUV�DQG�VLPLOHV�LQWR�DQRWKHU�ODQJXDJH�

$V�PDWHULDO�IRU�DQDO\VLV��ZH�UHIHUUHG�WR�WKH�RULJLQDO�WH[W�RI�WKH�QRYHO�³7KH�
*ROGILQFK´�� SULQWHG� E\� WKH� SXEOLVKLQJ� KRXVH� ³$EDFXV´� LQ� ����� �7DUWW�� ������� ,Q�
DGGLWLRQ��DV�SDUW�RI�WKH�VWXG\��ZH�DQDO\]HG�WKH�WH[WV�LQ�5XVVLDQ�DQG�*HUPDQ��)RU�WKH�
ILUVW�WLPH��WKH�WKLUG�QRYHO�E\�7DUWW�ZDV�SXEOLVKHG�LQ�������DQG�WZR�\HDUV�ODWHU�LW�ZDV�
WUDQVODWHG� E\� =DYR]RYD� DQG� SXEOLVKHG� LQ� 5XVVLDQ� E\� ³&RUSXV´� 3XEOLVKLQJ�+RXVH�
�7DUWW���������7KH�QRYHO�LQ�*HUPDQ�LV�SURYLGHG�E\�³:LOKHOP�*ROGPDQQ´�SXEOLVKLQJ�
KRXVH�DQG�WUDQVODWHG�E\�6FKPLGW�DQG�/XW]H��7DUWW��������

,Q� WKLV� SDSHU�� ZH� UHOLHG� RQ� WKH� FODVVLILFDWLRQ� RI� WUDQVODWLRQ� VWUDWHJLHV� E\�
3� 1HZPDUN��DV�ZHOO�DV�WKH�FRQFHSW�RI�$��'HLJDQ��'��*DEULV�DQG�$��6ROVND��ZKLFK�
JRHV�EDFN�WR�WKH�GRFWULQH�RI�FRQFHSWXDO�PHWDSKRU��%RWK�FODVVLILFDWLRQV��GHVSLWH�WKH�



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

GLIIHUHQFH�LQ�DSSURDFKHV��FDWHJRUL]H�VLPLODU�LGHDV�UHJDUGLQJ�PHWDSKRU�WUDQVODWLRQ��$V�
IRU�WKH�ILUVW�WUDQVODWLRQ�VWUDWHJ\��3��1HZPDUN�IRFXVHV�RQ�WKH�SRVVLELOLW\�RI�SUHVHUYLQJ�
D�VLPLODU�PHWDSKRULFDO�LPDJH�LQ�D�WH[W�LQ�WKH�7/�± D�VLPLODU�FRQFHSWXDO�PHWDSKRU�DQG�
HTXLYDOHQW�OLQJXLVWLF�H[SUHVVLRQ�E\�'HLJDQ��*DEULV�DQG�6ROVND��6HFRQGO\��1HZPDUN�
QRWHV� WKH� OLNHOLKRRG� RI� UHSODFLQJ� RQH� LPDJH� ZLWK� DQRWKHU�� PRUH� IDPLOLDU� WR� WKH�
UHSUHVHQWDWLYH� RI� DQRWKHU� FXOWXUH�� +HUH� ZH� FDQ� DOVR� WDON� DERXW� XVLQJ� D� GLIIHUHQW�
FRQFHSWXDO�PHWDSKRU� �'HLJQDQ� HW� DO��� ������� 7KLUGO\�� WKH� UHVHDUFKHU� GHVFULEHV� WKH�
WUDQVODWLRQ�RI�D�PHWDSKRU�XVLQJ�FRPSDULVRQ��D�VLPLODU�FRQFHSWXDO�PHWDSKRU�DQG�RWKHU�
OLQJXLVWLF�H[SUHVVLRQ�>,ELGHP@���$QRWKHU�SRVVLELOLW\�WKDW�3��1HZPDUN�SRLQWV�WR�LV�WKH�
SUHVHUYDWLRQ� RI� D� VLPLODU� PHWDSKRULFDO� LPDJH� ZLWK� WKH� DGGLWLRQ� RI� H[SODQDWRU\�
LQIRUPDWLRQ�� DV� ZHOO� DV� WKH� WUDQVODWLRQ� RI� D�PHWDSKRU� E\� SDUDSKUDVLQJ� �6FKlIIQHU��
������� ,Q� WKH� FXUUHQW� VWXG\�� ZH� FRQVLGHU� YDULRXV� W\SHV� RI� PHWDSKRUV� WR� LGHQWLI\�
SRVVLEOH�WUDQVODWLRQ�PRGHOV�

���5HVXOWV

�����&RQYHQWLRQDO�0HWDSKRU�7UDQVODWLRQ

%\� FRQYHQWLRQDO�� ZH� LPSO\� WUDGLWLRQDO� PHWDSKRUV� WKDW� DUH� IUHTXHQW� LQ� D�
ODQJXDJH�� 8QOLNH� GHDG� PHWDSKRUV�� FRQYHQWLRQDO� RQHV� DUH� UHFRJQL]HG� E\� QDWLYH�
VSHDNHUV�DV� WURSHV��$FFRUGLQJ� WR�UHVHDUFKHU�9DQ�GHQ�%URHFN�� OLYLQJ�PHWDSKRUV�DUH�
HDVLHU� WR� WUDQVODWH� WKDQ� FRQYHQWLRQDO� RQHV�� VLQFH� FUHDWLYH� PHWDSKRUV� ³«� DUH� OHVV�
FXOWXUH�ERXQG�DQG�DUH�WKHUHIRUH�DEOH�WR�GLVSHQVH�ZLWK�FXOWXUH�VSHFLILF�LQIRUPDWLRQ´��
�6KXWWOHZRUWK�� ������ 7KH� IROORZLQJ� DUH� WKH� H[DPSOHV� RI� FRQYHQWLRQDO� PHWDSKRUV�
WUDQVODWLRQ�LQWR�5XVVLDQ�DQG�*HUPDQ�

,Q�WKH�ILUVW�FKDSWHU�RI�WKH�QRYHO��WKH�SURWDJRQLVW�7KHR�LV�LQ�D�KRWHO�URRP��+H�
LV�FDUHIXOO\�VWXG\LQJ�LWV�LQWHULRU��³,�VSHQW�DQ�XQUHDVRQDEOH�DPRXQW�RI�WLPH�VFUXWLQL]LQJ�
D�WLQ\�SDLU�RI�JLOW�IUDPHG�RLOV�KDQJLQJ�RYHU�WKH�EXUHDX�����QRWKLQJ�VSHFLDO�� WKRXJK�,�
VWXGLHG�WKHP�DV�LI�WKH\�KHOG���HQFU\SWHG��VRPH�NH\�WR�WKH�VHFUHW�KHDUW�RI�WKH�ROG�)OHPLVK�
PDVWHUV´��7DUWW���������'��7DUWW�XVHV� WKH�FRQYHQWLRQDO�PHWDSKRU�³WKH�NH\� WR�RQH¶V�
KHDUW´� �³KLGGHQ� HVVHQFH´��� 7UDQVODWHG� LQWR� 5XVVLDQ�� WKH� SDVVDJH� UHDGV� DV� IROORZV��
³1HSURVWLWHO
QR�PQRJR�YUHPHQL�\D�SURYHO��UD]JO\DG\YD\D�SDUX�NURNKRWQ\NK�NDUWLQRN�
PDVORP��YLVHYVKLNK�QDG�E\XUR«�± NDUWLQNL�GO\D�GHNRUD��QLFKHJR�RVREHQQRJR��QR�\D�
L]XFKDO�LNK�WDN��EXGWR�Y�QLNK�E\O�]DVKLIURYDQ�NO\XFK�N�VDP\P�VRNURYHQQ\P�WDLQVWYDP�
VWDU\NK�IODPDQGVNLNK�PDVWHURY´ �7DUWW���������7KH�WUDQVODWRU�PDGH�D�JRRG�FKRLFH�LQ�
IDYRU� RI� UHSODFLQJ� WKH� LPDJH��³VRPH� NH\� WR� WKH� VHFUHW� KHDUW´� � ³NO\XFK� N� VDP\P�
VRNURYHQQ\P�WDLQVWYDP´�� WKH�ZRUG�³VHUG]H´� �³KHDUW´� LQ� WKH�7/�WH[W�ZRXOG�KDYH�
VRXQGHG�LQFRUUHFW�DQG�GLVWRUWHG�WKH�PHDQLQJ��VLQFH�WKH�H[SUHVVLRQ�³NO\XFK�N�VHUGWVX´�
�³NH\� WR� WKH�KHDUW´� LV� LQWHUSUHWHG� LQ� WKH�IUDPHZRUN�RI� LQWHUSHUVRQDO� UHODWLRQVKLSV��
ZKLFK� LV� QRW� UHOHYDQW� WR� WKH� FRQWH[W�� ,Q� WKH� WH[W� LQ�*HUPDQ�� WKH� WUDQVODWRUV� XVHG� D�
VLPLODU�PHWDSKRULFDO�LPDJH�WR�UHQGHU�WKH�FRQYHQWLRQDO�PHWDSKRU� �³VRPH�NH\�WR�WKH�
VHFUHW� KHDUW´� ± ³GLH� &KLIIUH� HLQHV� JHKHLPHQ� 6FKO�VVHOV� ]XP� +HU]HQ´��� ³,FK�
YHUEUDFKWH�XQYHUQ�QIWLJ�YLHO�=HLW�GDPLW��HLQ�ZLQ]LJHV�3DDU�JROGJHUDKPWHU�gOELOWHU�
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�EHU�GHP�6HNUHWlU�KLQJHQ������GHNRUDWLYH�5HSURGXNWLRQHQ��QLFKWV�%HVRQGHUHV��DEHU�LFK�
VWXGLHUWH�VLH��DOV�HQWKLHOWHQ�VLH�GLH�&KLIIUH�HLQHV�JHKHLPHQ�6FKO�VVHOV�]XP +HU]HQ�GHU�
DOWHQ�IOlPLVFKHQ�0HLVWHU´ �7DUWW��������

7R� FUHDWH� WKH� LPDJH� RI� WKH� SURWDJRQLVW¶V� PRWKHU�� WKH� ZULWHU� XVHV� D� ODUJH�
QXPEHU� RI� DQLPDOLVWLF� PHWDSKRUV�� L�H�� VXFK� WURSHV� EDVHG� RQ� DVVRFLDWLRQV� DQG�
FRPSDULVRQV�ZLWK�ZLOGOLIH��7KXV��WKH�GHFLVLYHQHVV��HQHUJ\�DQG��WR�VRPH�H[WHQW�� WKH�
ILJKWLQJ�FKDUDFWHU�RI�WKH�KHURLQH�DUH�GHVFULEHG�XVLQJ�D�FRQYHQWLRQDO�PHWDSKRU��,Q�WKH�
IUDPHZRUN� RI� WKLV� DOOHJRU\�� WKH� LPDJH� RI� WKH� WLJHU� LV� DVVRFLDWHG� ZLWK� WKH� DERYH�
PHQWLRQHG�FKDUDFWHULVWLFV�RI�WKH�FKDUDFWHU��³����VKH�JLYHV�RII�D�ZDWFKIXO��WLJHULVK�DLU�RI�
VWHHOLQJ� KHUVHOI� DJDLQVW� DWWDFN´ �7DUWW�� ������� 7KH� WUDQVODWLRQ� LQWR� 5XVVLDQ� ZDV�
UHDOL]HG�ZLWK�WKH�KHOS�RI�D�PHWDSKRU�DQG�SUHVHUYDWLRQ�RI�D�VLPLODU�LPDJH��³«Y�QH\�
FKXYVWYX\HWV\D� SULVWDO
QR\H� YQLPDQL\H� WLJUD�� NRWRU\\� YHV
� VNKYDW\YD\HWV\D� VWDO
\X�
SHUHG�SU\]KNRP´ �7DUWW���������7KLV�H[DPSOH�LV�RI�LQWHUHVW�GXH�WR�WKH�IDFW�WKDW�LQ�WKH�
RULJLQDO�WH[W�ZH�REVHUYH�D�FRQWH[W�VDWXUDWHG�ZLWK�PHWDSKRUV��WKH�VDPH�DUWLVWLF�LPDJH�
ZDV� FRQYH\HG� E\� WKH� WUDQVODWRU� LQWR� 5XVVLDQ�� ³VWHHOLQJ� KHUVHOI� DJDLQVW� DWWDFN´� �
³VNKYDW\YD\HWV\D� VWDO
\X� SHUHG� SU\]KNRP´� 7UDQVODWHG� LQWR� *HUPDQ�� D� VLPLODU�
DQLPDOLVWLF�PHWDSKRU�KDV�VXUYLYHG��³VLH�VFKHLQW�VLFK�DXI�ZDFKVDP�WLJHUKDIWH�:HLVH�
JHJHQ�HLQHQ�$QJULII�]X�ZDSSQHQ´ �7DUWW���������7KH�FKRLFH�RI�WKH�YHUE�³ZDSSQHQ´
LQ WKH�PHDQLQJ�RI�³SUHSDUH��DUP´��EHIRUH�WKH�DWWDFN� LV�RI�LQWHUHVW�

/HW�XV�FRQVLGHU� WKH�FDVH�RI� WKH� LPSOHPHQWDWLRQ�RI�D�GHDG�PHWDSKRU� LQ� WKH�
OLWHUDU\�WH[W�XQGHU�DQDO\VLV��$W�WKH�EHJLQQLQJ�RI�WKH�QRYHO��7KHR�'HFNHU�UHIOHFWV�RQ�
KLV�PLVDGYHQWXUHV��ZKLFK�DUH�FRYHUHG�LQ�WKH�SUHVV��,Q�WKH�RULJLQDO�WH[W��WKH�DXWKRU�XVHV�
WKH� RULHQWDWLRQDO� PHWDSKRU� KLGGHQ� LQ� WKH� ODQJXDJH� ³EH\RQG� WKH� UHDFK� RI� RQH
V�
FRPSUHKHQVLRQ´��³7KH�+HUDOG�7ULEXQH�KDG�QR�QHZV�RI�P\�SUHGLFDPHQW�EXW�WKH�VWRU\�
ZDV� DOO� RYHU� WKH� 'XWFK� SDSHUV�� GHQVH� EORFNV� RI� IRUHLJQ� SULQW� ZKLFK� KXQJ��
WDQWDOL]LQJO\��MXVW�EH\RQG�WKH�UHDFK�RI�P\�FRPSUHKHQVLRQ´��7DUWW���������7KLV�SDVVDJH�
ZDV� WUDQVODWHG� LQWR�5XVVLDQ�XVLQJ�D�FOLFKH�± DQ�HTXLYDOHQW�PHWDSKRU��³9�³*HUDO
G�
7ULE
\XQ´�R�SHUHGU\DJH��Y�NRWRUX\X�\D�SRSDO��QH�E\OR�QL�VORYD��]DWR�HWD�LVWRUL\D�E\OD�
Y� ND]KGR\� JROODQGVNR\� JD]HWH�� SORWQ\\H VWROEWV\� LQRVWUDQQRJR� WHNVWD� PXFKLWHO
QR�
SU\JDOL�SHUHG�JOD]DPL��QR�RVWDYDOLV
�]D�SUHGHODPL�PR\HJR�SRQLPDQL\D´ �7DUWW���������
7KH� WUDQVODWRU� XVHG� D� GLIIHUHQW� LPDJH�ZKHQ� WUDQVPLWWLQJ� WKH�YHUE�³KXQJ´��³KXQJ��
WDQWDOL]LQJO\´ � ³PXFKLWHO
QR�SU\JDOL�SHUHG�JOD]DPL´��7KXV��KHUH�ZH�FDQ�WDON�DERXW�
UHSODFLQJ�WKH�LPDJH�ZKLFK�LV�PRUH�FRPSUHKHQVLEOH�IRU�WKH�VSHDNHU�RI�5XVVLDQ��7KH�
SDUDSKUDVH�ZDV�XVHG�LQ�WKH�*HUPDQ�WUDQVODWLRQ��³'LH�+HUDOG�7ULEXQH�EUDFKWH�NHLQH�
0HOGXQJ��EHU�PHLQ�3UREOHP��DEHU�GLH�KROOlQGLVFKHQ�=HLWXQJHQ�ZDUHQ�YROO�GDYRQ��
GLFKWH� %O|FNH� YRQ� DXVOlQGLVFKHQ� 'UXFNEXFKVWDEHQ�� DXIUHL]HQG� NQDSS� DX�HUKDOE�
GHVVHQ��ZDV�LFK�YHUVWHKHQ�NRQQWH´��7DUWW��������

�����&UHDWLYH�0HWDSKRU�7UDQVODWLRQ

7DUWW� ������� XVHV� WKH� IROORZLQJ� FUHDWLYH� PHWDSKRU� WR� GHVFULEH� &KULVWPDV�
DWPRVSKHUH�LQ�RQH�RI�WKH�VFHQHV�RI�WKH�QRYHO��³,Q�WKH�DIWHUQRRQV��DQ�DPDWHXU�EDQG�
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SOD\HG� &KULVWPDV� FDUROV� WKDW� KXQJ� WLQQ\� DQG� IUDJLOH� LQ� WKH� ZLQWHU� DLU´�� 7KXV��
&KULVWPDV�VRQJV�DUH�LQ�WKH�DLU�� OLNH�VQRZIODNHV��7KH�DXWKRU�DOVR�XVHV� WKH�DGMHFWLYH�
³WLQQ\´� �³KDUVK�PHWDO� VRXQG´� WR�GHVFULEH� WKHP��7KLV�PHWDSKRU� LV� WUDQVODWHG� LQWR�
5XVVLDQ� XVLQJ� DQRWKHU� H[SUHVVLRQ�� ³%OL]KH� N� YHFKHUX� O\XELWHO
VNL\� RUNHVWU� ]DYRGLO�
UR]KGHVWYHQVNL\H� SHVHQNL�� NRWRU\\H�� NKUXSNR� SREU\DNLYD\D�� SRYLVDOL� Y� ]LPQHP�
YR]GXNKH´ �7DUWW�� ������� 7KH� DGMHFWLYH�³WLQQ\´ ZDV� UHQGHUHG� XVLQJ� WKH� SDUWLFLSOH�
³NKUXSNR� SREU\DNLYD\D´�� 7KH� WUDQVODWLRQ� LQWR� *HUPDQ� ZDV� PDGH� XVLQJ� D� VLPLODU�
PHWDSKRU��LQ�DGGLWLRQ��LW�LV�V\QWDFWLFDOO\�PRUH�DFFXUDWH��EHFDXVH�WKH�WUDQVODWRUV�FKRVH�
WKH�DGMHFWLYH�³EOHFKHUQ´��³WLQ��UDWWOH´� IRU�WKH�GHVFULSWLRQ��³1DFKPLWWDJV�VSLHOWH�HLQH�
$PDWHXUNDSHOOH�:HLKQDFKWVOLHGHU��GLH�EOHFKHUQ�XQG�]HUEUHFKOLFK� LQ�GHU�:LQWHUOXIW�
VFKZHEWHQ´��7DUWW��������

7KH�IROORZLQJ�FDVH�LV�WKH�H[DPSOH�RI�DQ DQLPDOLVWLF�FUHDWLYH�PHWDSKRU�WKDW�
FRQYH\V�7KHR¶V�PRWKHU�VWDWH��³+HU�IRUHKHDG�ZDV�VKLQ\�DQG�KHU�H\HV�ZHUH�VWLOO�D�OLWWOH�
XQIRFXVHG��VKH�KDG�WKH�VOLJKWO\�UXIIOHG�DVSHFW�RI�D�VHD�ELUG�EORZQ�RII�FRXUVH´��7DUWW��
�������,Q�WKH�5XVVLDQ�WH[W��WKH�WUDQVODWLRQ�ZDV LPSOHPHQWHG�XVLQJ�D�VLPLODU�PHWDSKRU��
³/RE�X�QH\H�SR�SUH]KQHPX�EOHVWHO��D�Y]JO\DG�RVWDYDOV\D�QHPQRJR�VWHNO\DQQ\P��RQD�
QDSRPLQDOD� VOHJND� Y]¶\HURVKHQQX\X� PRUVNX\X� SWLWVX�� NRWRUX\X� YHWURP� VQHVOR� V�
NXUVD´ �7DUWW���������7KH�VDPH�LPDJHU\�DQG�ZRUG�IRU�ZRUG�WUDQVODWLRQ�LV�XVHG�LQ�WKH�
*HUPDQ�WH[W��³,KUH�6WLUQ�JOlQ]WH��XQG�LKU�%OLFN�ZDU�LPPHU�QRFK�HLQ�ELVVFKHQ�XQVWHW��
6LH� KDWWH� GDV� OHLFKW� ]HU]DXVWH� $XVVHKHQ� HLQHV� 6HHYRJHOV�� GHQ� GHU�:LQG� YRP�.XUV�
DEJHEUDFKW�KDW´��7DUWW��������

7KH� IROORZLQJ� H[DPSOH� VKRZV� WKH� FDVH�RI XVLQJ� D� FUHDWLYH�PHWDSKRU� WKDW�
FRQYH\V�WKH�DQ[LHW\�RI�WKH�SURWDJRQLVW��³2IWHQ�����,�GULIWHG�LQ�DQG�RXW�RI�VOHHS��DQG�P\�
GUHDPV�IRU�WKH�PRVW�SDUW�ZHUH�PXGGLHG�ZLWK WKH�VDPH�LQGHWHUPLQDWH�DQ[LHW\�WKDW�EOHG�
WKURXJK� LQWR�P\�ZDNLQJ�KRXUV ���´� �7DUWW�� ������� ,Q WKH� WUDQVODWLRQ� LQWR�5XVVLDQ� D�
GLIIHUHQW�LPDJHU\�ZDV�XVHG�E\�UHSODFLQJ�WKH�YHUE�³PXGG\´�ZLWK�WKH�YHUE�³VRDN´��³7R�
L�GHOR«�\D�]DV\SDO�L�SURV\SDOV\D��L�VQ\�PRL�SR�ERO
VKH\�FKDVWL�E\OL�SURSLWDQ\ WR\�]KH�
EHVIRUPHQQR\�WUHYRJR\����´ �7DUWW���������:KHQ�WUDQVODWLQJ�WKH�SDVVDJH�³DQ[LHW\�WKDW�
EOHG�WKURXJK�LQWR�P\�ZDNLQJ�KRXUV´�LQWR�5XVVLDQ��D�GLIIHUHQW�V\QWDFWLF�VWUXFWXUH�RI�
WKH� VHQWHQFH� ZDV� XVHG�� ³���� %HVIRUPHQQR\� WUHYRJR\�� NRWRUR\� NURYRWRFKLOR� PR\H�
ERGUVWYRYDQL\H´�� $QRWKHU� UHODWHG� LPDJH� LV� XVHG� IRU� WKH� WUDQVODWLRQ� RI� WKH� YHUE�
³PXGG\´��ZKLFK�LV�PRUH�XQGHUVWDQGDEOH�WR�WKH�QDWLYH�VSHDNHU�RI�*HUPDQ��³SROOXWH��
VWDLQ´�� ³GDUNHQ��EOXU´���³2IW�GlPPHUWH�LFK�����LP�+DOEVFKODI�YRU�PLFK�KLQ��XQG�PHLQH�
7UlXPH�ZDUHQ�JU|�HQWHQWHLOV�YRQ�GHU JOHLFKHQ�XQEHVWLPPEDUHQ�%DQJLJNHLW�JHWU�EW��
GLH�DXFK�GXUFK�GLH�ZDFKHQ�6WXQGHQ�VLFNHUWH� ����´� �7DUWW��������� ,Q� WKH�VXERUGLQDWH�
FODXVH��ZH�REVHUYH�WKH�UHSODFHPHQW�RI�WKH�LPDJH�³EOHHG´ WR�³VLFNHUQ´�

����6LPLOH�7UDQVODWLRQ�

6LPLOHV�LQ�D�OLWHUDU\�WH[W�DOVR�SUHVHQW�GLIILFXOWLHV�IRU�WKH�WUDQVODWRU��³&UHDWLYH�
VLPLOHV��XQOLNH�FRQYHQWLRQDO�RQHV��UHSUHVHQW�DQ�LQGLYLGXDO�YLHZ�RI�D�SDUWLFXODU�REMHFW�
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RU�SKHQRPHQRQ��RU�VLPLODULW\�ZLWK�DQRWKHU�REMHFW�RU�SKHQRPHQRQ´� �)HGRUWVRYD�	�
.RVKFKH\HYD���������,W�LV�ZRUWK�QRWLQJ�WKDW�VLPLOH�LV�RQH�RI�WKH�FRPPRQ�WURSHV�LQ�WKH�
QRYHO��6LPLOHV�DUH�H[SUHVVHG�DW�WKH�OH[LFDO�OHYHO�XVLQJ�PDUNHU�ZRUGV�

7R�VHW�WKH�FLW\�VFHQH��WKH�DXWKRU�XVHV�WKH�IROORZLQJ�LPDJHU\��³*ORRPLO\��,�
ZDWFKHG�WKH�FURZG�RI�ZRUNHUV�VWUHDPLQJ�RII�WKH�FURVV�WRZQ�EXV��DV�MR\OHVV�DV�D�VZDUP�
RI�KRUQHWV´ �7DUWW���������,Q�WKH�WUDQVODWLRQ�LQWR�5XVVLDQ�DQG�*HUPDQ��WKH�VLPLOH�LV�
UHQGHUHG�XVLQJ� WKH�³NDN´� �³OLNH´� DQG�³ZLH´ FRQMXQFWLRQV��³<D�XJU\XPR�VPRWUHO��
NDN�WROSD�UDERFKLNK�Y\WHND\HW�L]�JRURGVNRJR�DYWREXVD�± PUDFKQD\D��NDN�RVLQ\\�UR\´
�7DUWW�������� � ³'�VWHU�EHREDFKWHWH� LFK�GLH�+RUGHQ�YRQ�$QJHVWHOOWHQ��GLH�DXV�GHP�
&URVVWRZQ�%XV�TXROOHQ��IUHXGORV�ZLH�HLQ�6FKZDUP�+RUQLVVHQ´ �7DUWW��������

'HVFULELQJ� KLV� FRQGLWLRQ�� 7KHR� 'HFNHU� FRPSDUHV� KLPVHOI� WR� D� SULVRQHU��
³'XULQJ� WKRVH� UHVWOHVV�� VKXW�XS� GD\V�� ,� JRW� WR� NQRZ� HYHU\� LQFK� RI� WKH� URRP� DV� D�
SULVRQHU� FRPHV� WR� NQRZ�KLV� FHOO´ �7DUWW�� ������� ,Q� WKH�5XVVLDQ�ODQJXDJH� WH[W�� WKH�
VLPLOH� LV� UHQGHUHG� XVLQJ� WKH� FRQMXFWLRQ� ³NDN´� �³OLNH´�� DQG� RPLVVLRQ�� ³=D� HWL�
EHVSRNR\Q\\H� GQL�� SURYHGHQQ\\H� Y]DSHUWL�� \D� L]XFKLO� ND]KG\\� VDQWLPHWU� VYR\H\�
NRPQDW\� NDN� X]QLN� NDPHUX´ �7DUWW�� ������� ,Q� WKH� *HUPDQ� WH[W�� WKH� WURSH� ZDV�
WUDQVODWHG�XVLQJ�RI�WKH�DGYHUE�DQG�FRQMXQFWLRQ�³JHQDX�ZLH´ DQG�WKH�RPLVVLRQ��³,Q�
GLHVHQ� UDVWORVHQ� 7DJHQ� GHV� (LQJHVSHUUWVHLQV� OHUQWH� LFK� MHGHQ� =HQWLPHWHU� PHLQHV�
=LPPHUV�NHQQHQ��JHQDX�ZLH�HLQ�+lIWOLQJ�VHLQH�=HOOH´ �7DUWW��������

7R�GUDZ�D�SRUWUDLW�RI�WKH�SURWDJRQLVW¶V�PRWKHU��'��7DUWW�XVHV�WKH�IROORZLQJ�
VLPLOH��³����DQG�VKH�OLNHG�WR�PDNH�PH�ODXJK�E\�FDOOLQJ�KHUVHOI�DQ�2NLH�HYHQ�WKRXJK�
VKH�ZDV�DV�JORVV\�DQG�QHUY\�DQG�VW\OLVK�DV�D�UDFHKRUVH´ �7DUWW���������7UDQVODWLRQ�
LQWR�5XVVLDQ�DQG�*HUPDQ�ZDV�FDUULHG�RXW�ZLWK�WKH�RULJLQDO� LPDJHU\�SUHVHUYHG��EXW�
ZLWK�WKH�RPLVVLRQ�RI�D�SRO\V\QGHWRQ��³����RQD�O\XELOD�VPHVKLW
�PHQ\D��JRYRU\D�SUR�
VHE\D� ³RNL�GRNL´�� NKRW\D� YV\D� E\OD� ORVKFKHQD\D�� QHUYQD\D�� WRQND\D�� EXGWR�
VNDNRYD\D�ORVKDG
´ �7DUWW���������³����XQG�VLH�EUDFKWH�PLFK�JHUQ�]XP�/DFKHQ��LQGHP�
VLH�VLFK�VHOEVW�DOV�2NLH�EH]HLFKQHWH��REZRKO�VLH�KRFKJOlQ]HQG��QHUY|V�XQG�HOHJDQW�ZLH�
HLQ�5HQQSIHUG�ZDU´ �7DUWW��������

���'LVFXVVLRQ

,W�LV�HVVHQWLDO�WR�QRWH�WKDW�ZKHQ�WUDQVODWLQJ�D�FRQYHQWLRQDO�DQG�GHDG�PHWDSKRU�
LQWR�DQRWKHU�ODQJXDJH��WUDQVODWRUV�FDQ�RSW�IRU�D�UHQGLWLRQ�RI�WKH�RULJLQDO�LPDJH�WKDW�LV�
XQGHUVWDQGDEOH� WR� WKH� QDWLYH� VSHDNHU� RI� WKDW� ODQJXDJH�� ,Q� RWKHU� ZRUGV�� WKH�
PHWDSKRULFDO�LPDJH�LV�UHSODFHG�E\�DQ�HTXLYDOHQW�PHWDSKRU�LQ�WKH�7/��,Q�WKH�DEVHQFH�
RI�DQ�HTXLYDOHQW�PHWDSKRULFDO�LPDJH�LQ�WKH�7/��WKH�WUDQVODWRU�FDQ�DOVR�UHIHU�WR�WKH�XVH�
RI�SDUDSKUDVLQJ��.KLVDPRYD�HW�DO���������

$FFRUGLQJ�WR�WKH�DQDO\VLV��PHWDSKRU�WUDQVODWLRQ�VWUDWHJLHV�DQG WKHLU�FKRLFH�
GHSHQG�RQ� WKH�NLQG�RI�PHWDSKRU� LWVHOI�� FRQYHQWLRQDO�PHWDSKRUV�KDYH�DQDORJXHV�RU�

�³$YWRUVNL\H�VUDYQHQL\D��Y�RWOLFKL\H�RW�XVWR\FKLY\NK��UHSUH]HQWLUX\XW�LQGLYLGXDO
Q\\�Y]JO\DG�
QD�WRW�LOL�LQR\�SUHGPHW�LOL�\DYOHQL\H��LOL�]KH�QD�VNKRGVWYR�V�GUXJLP�SUHGPHWRP�LOL�\DYOHQL\HP´�
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HTXLYDOHQWV�LQ�WKH�ODQJXDJHV�RI�GLIIHUHQW�VWUXFWXUH��ZKLFK�JUHDWO\�VLPSOLILHV�WKH�ZRUN�
RI�D�WUDQVODWRU��DW�WKH�VDPH�WLPH��FUHDWLYH�PHWDSKRUV�DUH�RSHQ�WR�LQWHUSUHWDWLRQ��8QOLNH�
9DQ�GHQ�%URRN� �6KXWWOHZRUWK�� �������ZH�EHOLHYH� WKDW� WKH� WUDQVODWLRQ�RI� D� FUHDWLYH�
PHWDSKRU� VHHPV� HTXDOO\� WLPH�FRQVXPLQJ�� WUDQVODWRUV� VRPHWLPHV� HQFRXQWHU� WKH�
SUREOHP� RI� FKRRVLQJ� WKH� PRVW� VXLWDEOH� LPDJH� WKDW� ZRXOG� EH� IDPLOLDU� DQG�
XQGHUVWDQGDEOH WR�D�QDWLYH�VSHDNHU��$PLQRYD�	�.KDIL]RYD��������

7KXV��VLPLOHV�DW�WKH�OH[LFDO�OHYHO��H[SUHVVHG�E\�PDUNHU�ZRUGV��DUH�UHQGHUHG�
UHWDLQLQJ� WKH� RULJLQDO� LPDJHU\�� XVLQJ� WUDQVODWLRQ� WUDQVIRUPDWLRQV�� IRU� H[DPSOH��
RPLVVLRQV��6LPLOH�LQ�D�QRYHO�DV�WURSH�FRQYH\V�WKH�RULJLQDOLW\�RI�LPDJHV��EHLQJ�RQH�RI�
WKH�PRVW�FRPPRQ�WURSHV�LQ�WKH�OLWHUDU\�WH[W�XQGHU�DQDO\VLV�

���6XPPDU\

$FFRUGLQJ�WR�WKH�VWXG\��WKH�PRVW�FRPPRQ�PHWDSKRU�WUDQVODWLRQ�PRGHO�LV�D�
ZRUG�IRU�ZRUG�WUDQVODWLRQ�ZKHQ�D�VLPLODU�PHWDSKRULFDO�LPDJH�LV�SUHVHUYHG��:RUG�IRU�
ZRUG� WUDQVODWLRQ� LV� XQDFFHSWDEOH� LI� WKHUH� LV� QR� VLPLODU� RU� DQDORJRXV� PHWDSKRULFDO�
LPDJH�LQ�WKH�WDUJHW�ODQJXDJH��,Q�WKLV�FDVH��WKH�PHWDSKRULFDO�LPDJH�LV�UHSODFHG�ZLWK�DQ�
HTXLYDOHQW� PHWDSKRU� LQ� WKH� 7/�� WUDQVODWLRQ� FDQ� DOVR� EH� LPSOHPHQWHG� XVLQJ�
SDUDSKUDVLQJ��(YHQ�LI�WKH�RULJLQDO�LPDJHU\�LV�SUHVHUYHG��WUDQVODWRUV�FDQ�UHIHU�WR�WKH�
XVH� RI� WUDQVODWLRQ� WUDQVIRUPDWLRQV�� LQFOXGLQJ� RPLVVLRQV�� ,Q� DGGLWLRQ�� WKH� NLQG� RI�
PHWDSKRU�FDQ�DIIHFW�WKH�ZD\�LW�LV�UHQGHUHG��FRQYHQWLRQDO�PHWDSKRUV�KDYH�DQDORJXHV�
RU�HTXLYDOHQWV�LQ�ODQJXDJHV�RI�GLIIHUHQW�VWUXFWXUHV��ZKLFK�JUHDWO\�VLPSOLILHV�WKH�ZRUN�
RI�WKH�WUDQVODWRU��DW�WKH�VDPH�WLPH��FUHDWLYH�PHWDSKRUV�DUH�PRUH�RSHQ�WR�LQWHUSUHWDWLRQ��
6LPLOH�LV�RQH�RI�WKH�PRVW�FRPPRQ�WURSHV�LQ�WKH�WH[W�RI�WKH�ZRUN�DQG�LV�UHQGHUHG�ZLWK�
WKH� SUHVHUYDWLRQ� RI� WKH� RULJLQDO� LPDJHU\�� 7KXV�� WKH� WUDQVODWLRQ� RI� PHWDSKRU� LQWR�
DQRWKHU�ODQJXDJH�SUHVHQWV�ERWK�GLIILFXOWLHV�DQG�HQRUPRXV�VFRSH�IRU�FUHDWLYLW\��$V�D�
UHVXOW��WKH�FKRLFH�RI�D�SDUWLFXODU�WUDQVODWLRQ�PRGHO�LV�RIWHQ�GHWHUPLQHG�E\�VXEMHFWLYH�
IDFWRUV�

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

$PLQRYD��$��$���	�.KDIL]RYD��$��$����������(YDOXDWLYH�QRPLQDWLRQ�LQ�WUDQVODWLRQ��
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH���������������

$UXW\XQRYD�� 1�� '�� �������� ³0HWDIRUD� L� GLVNXUV´� 7HRUL\D� 0HWDIRU\�� 0RVFRZ��
3URJUHVV�
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$UXW\XQRYD��1��'����������³0HWDIRUD´��/LQJYLVWLFKHVNL\�(QWVLNORSHGLFKHVNL\�6ORYDU
�
0RVFRZ��6RYHWVND\D�HQWVLNORSHGL\D�

%RJGDQRYD�� (�� 6�� �������� 0HWDIRUD� Y� NKXGR]KHVWYHQQRP� WHNVWH�� IXQNWVLL��
YRVSUL\DWL\H�� LQWHUSUHWDWVL\D�� 9HVWQLN� 5\D]DQVNRJR� *RVXGDUVWYHQQRJR�
8QLYHUVLWHWD�,P��6�$��<HVHQLQD�����������������

&KHHWKDP��'����������/LWHUDU\�WUDQVODWLRQ�DQG�FRQFHSWXDO�PHWDSKRUV��IURP�PRYHPHQW�
WR�SHUIRUPDQFH��7UDQVODWLRQ�6WXGLHV� ���������������

'HLJQDQ��$���*DEU\V��'���	�6ROVND��$�� ��������7HDFKLQJ�(QJOLVK�PHWDSKRUV�XVLQJ�
FURVV�OLQJXLVWLF�DZDUHQHVV�DFWLYLWLHV��(/7�-RXUQDO�����������������

'LFNLQV��-����������7ZR�PRGHOV�IRU�PHWDSKRU�WUDQVODWLRQ��7DUJHW�����������������

)HGRUWVRYD��9��1���	�.RVKFKH\HYD��(��$�� ��������3HUHYRG�DYWRUVNLNK�VUDYQHQL\�V�
DQJOL\VNRJR� \D]\ND� QD� UXVVNL\� �SR� URPDQX�']K��2UXHOOD� ©����ª� L� SHUHYRGX�
9�1�� *RO\VKHYD��� ,]YHVWL\D� 6DPDUVNRJR� 1DXFKQRJR� 7VHQWUD� 5RVVL\VNR\�
$NDGHPLL�1DXN������������������

.KLVDPRYD��9��1���0RW\JRXOOLQD��=��$���	�0RXOODJDOLHY��1��.����������([SUHVVLRQ�
RI�WKH�ILFWLRQ�LQ�WKH�PDWHULDO�RI��7KH�&DWFKHU�LQ�WKH�5\H��E\�'DYLG�6DOLQJHU�DQG�
LWV�WUDQVODWLRQ�LQWR�WKH�7DWDU�ODQJXDJH��-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH��������
��������

0DUXJLQD��1��,����������.RJQLWLYQ\\�DVSHNW�SHUHYRGD�PHWDIRU\��QD�PDWHULDOH�SRYHVWL�
0�$��%XOJDNRYD�©6REDFK
\H�VHUGWVHª�L�\H\H�SHUHYRGRY�QD�DQJOL\VNL\�\D]\N���
<D]\N�L�.XO
WXUD�����������

0DVVH\��*���	�(KUHQVEHUJHU�'RZ��0����������7UDQVODWLQJ�&RQFHSWXDO�0HWDSKRU��7KH�
3URFHVVHV�RI�0DQDJLQJ�,QWHUOLQJXDO�$V\PPHWU\��5HVHDUFK�LQ�/DQJXDJH���������
��������

0HVKFKHU\DNRYD��1��9����������3UDJPDWLFKHVNL\�L�HWQRNXO
WXUQ\\�DVSHNW\�SHUHYRGD�
WHNVWRY� QHPHWVNR\� VRWVLDO
QR\� UHNODP\�� ,]YHVWL\D� 3HQ]HQVNRJR�
*RVXGDUVWYHQQRJR� 3HGDJRJLFKHVNRJR� 8QLYHUVLWHWD� ,P�� 9�*�� %HOLQVNRJR�� ����
��������

3HGHUVHQ��-����������+RZ�PHWDSKRUV�DUH�UHQGHUHG�LQ�VXEWLWOHV��7DUJHW�����������������

6FKlIIQHU��&K�� ��������0HWDSKRU�DQG� WUDQVODWLRQ��VRPH� LPSOLFDWLRQV�RI�D�FRJQLWLYH�
DSSURDFK��-RXUQDO�RI�3UDJPDWLFV�������������������

6FKlIIQHU��&K���	�6KXWWOHZRUWK��0����������0HWDSKRU�LQ�WUDQVODWLRQ��3RVVLELOLWLHV�IRU�
SURFHVV�UHVHDUFK��7DUJHW����������������

6KXWWOHZRUWK��0����������6WXG\LQJ�VFLHQWLILF�PHWDSKRU�LQ�WUDQVODWLRQ��$Q�LQTXLU\�LQWR�
FURVV�OLQJXDO�WUDQVODWLRQ�SUDFWLFHV��/��1��<���5RXWOHGJH�

7DUWW��'����������'HU�'LVWHOILQN��0XQLFK��:LOKHOP�*ROGPDQQ�9HUODJ���

7DUWW��'����������7KH�JROGILQFK��/���$EDFXV�

7DUWW��'����������6KFKHJRO��0RVFRZ��&RUSXV�
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<HYVWDIRYD�� <�� $�� �������� /LQJYRNRJQLWLYQ\\� DVSHNW� SHUHYRGD� NRQWVHSWXDO
Q\NK�
PHWDIRULFKHVNLNK� PRGHOH\�� 9HVWQLN� 1L]KQHYDUWRYVNRJR� *RVXGDUVWYHQQRJR�
8QLYHUVLWHWD������������


