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3UDFWLFH�

1LQD�3DYORYQD�6REROHYD���$QDVWDVLD�9LNWRURYQD�)DNKUXWGLQRYD���	�2OJD�
6WDQLVODYRYQD�=XENRYD�

$EVWUDFW

7KH� VWXG\� GLVFXVVHV� PXOWL�DVSHFW� FRUUHODWLRQV� RI� WKH� FDWHJRULDO� GRPDLQV� RI�
SURIHVVLRQDO�PHWDSKRU�DQG�DLPV�DW�GHWHUPLQLQJ�WKH�IDFWRUV�WKDW�LQIOXHQFH�LQGLYLGXDO�
VLJQLILFDWLRQ� SUDFWLFH� LQ� PHGLFDO� FROORTXLDO� VSHHFK��:LWKLQ� WKH� IUDPHZRUN� RI� WKH�
UHVHDUFK�D�QDWXUDO�H[SHULPHQW�ZDV�FRQGXFWHG��7KH�QRPRWKHWLF�WHFKQLTXH�ZDV�XVHG�WR�
VWXG\�JURXSV�LQ�WZR�SULYDWH�FOLQLFV�LQ�%RVWRQ�DQG�1HZ�<RUN��WZR�SULYDWH�FOLQLFV�LQ�
3DULV�DQG�/\RQ�DQG�WZR�LQ�SDWLHQW�PHGLFDO�LQVWLWXWLRQV�LQ�.XUVN��7KH�JLYHQ�PHWKRG�
ZDV�DSSOLHG�XQGHU�WKH�FRQGLWLRQV�RI�³D�GRXEOH�EOLQG�H[SHULPHQW´��+DYLQJ�DQDO\]HG�
WKH�UHVXOWLQJ�VFULSWV�DQG�WH[WV��SURIHVVLRQDO�PHWDSKRUV�ZHUH�LGHQWLILHG�WKDW�SURGXFH�D�
QHZ�PHDQLQJ�LQ�WKH�VSRNHQ�VSHHFK�RI�PHGLFDO�ZRUNHUV��3URIHVVLRQDO�PHWDSKRUV�WKDW�
IXQFWLRQ�LQ�VSRNHQ�PHGLFDO�FRPPXQLFDWLRQ�LPSOHPHQW�PHDQLQJV�FUHDWHG�RQ�WKH�EDVLV�
RI� G\QDPLF� LQWHUSUHWDQWV� LQ� LQGLYLGXDO� VLJQLILFDWLRQ� SUDFWLFH�� 7KH� UHVXOW� RI� WKH�
LGHQWLI\LQJ�UHIHUHQFH�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH�LV�
WKH�IRUPDWLRQ�RI�D�G\QDPLF� LQWHUSUHWDQW VSHDNHU� ��REVHUYHU�DV�D�NLQG�RI� LOOXVLRQ�RI�
FODULW\� RI� PHDQLQJ�� RQ� WKH� EDVLV� RI� ZKLFK� FRPPXQLFDWLYH� LQWHUDFWLRQ� LV� WKHQ�
FRQVWUXFWHG�DQG�PDQLIROG� OLQJXRVHPLRWLF�FRUUHODWLRQV�RI�SURIHVVLRQDO�PHWDSKRU�DUH�
PDQLIHVWHG��7KH�LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH�LV�LQIOXHQFHG�E\�WKH�FKDUDFWHULVWLFV�
RI�WKH�VXEMHFW�LQ�SURFHVV�RI�FUHDWLQJ�DQG�UHVWUXFWXULQJ�WKH�VLJQ�IRUP�RI�WKH�REMHFW�IURP�
PDWHULDO�REWDLQHG�IURP�H[WHUQDO�LQIOXHQFHV�RU�SURGXFHG�E\�WKH�VSHDNHU�KLPVHOI��

.H\ZRUGV� /DQJXDJH��6SHHFK��3URIHVVLRQDO�VSHHFK��6SHDNHU��/LQJXLVWLFV��0HWDSKRU��
6HPLRWLFV��

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

6REROHYD��1��3���)DNKUXWGLQRYD��$��9���	�=XENRYD��2��6����������/LQJXRVHPLRWLF�FRUUHODWLRQ�
RI�FDWHJRULDO�GRPDLQV�RI�SURIHVVLRQDO�PHWDSKRU�LQ�LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH� -RXUQDO�
RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��136REROHYD#NSIX�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
� .XUVN�6WDWH�8QLYHUVLW\
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����,QWURGXFWLRQ

7KH�YLHZ�RI�PHWDSKRU�DV�DQ�LQWHJUDO�SDUW�RI�ODQJXDJH�LV�JUDGXDOO\�EHFRPLQJ�
D� GRPLQDWLQJ� RQH� ZLWKLQ� WKH� OLQJXLVWLF� SDUDGLJP�� ,Q� WKLV� UHVSHFW�� PHWDSKRUV� DUH�
UHJDUGHG�DV�EHLQJ�FUXFLDO�IRU�QRPLQDWLYH��FRJQLWLYH��DQG�FRPPXQLFDWLYH�JRDOV��:KHQ�
FRQVLGHULQJ�WKH�FRPPXQLFDWLYH�DFWLYLW\�RI�DQ�LQGLYLGXDO��VSHFLDO�DWWHQWLRQ�LV�SDLG�WR�
WKH�VSRNHQ�FRPSRQHQW�RI�SURIHVVLRQDO�VSHHFK��7KH�ODWWHU�PDQLIHVWV�D�FHUWDLQ�VHW�RI�
V\PEROV�DQG�NQRZOHGJH��FRPPRQ�IRU�DOO�PHPEHUV�RI�WKH�SURIHVVLRQDO�FRPPXQLW\��
WKDW�DUH�YLHZHG�LQ�WHUPV�RI�LQGLYLGXDO��FXOWXUDO�DQG�SURIHVVLRQDO�FRJQLWLYH�VHPLRWLF�
VSDFHV�

7KH�SDSHU�GLVFXVVHV�PXOWL�DVSHFW�FRUUHODWLRQV�RI�WKH�FDWHJRULDO�GRPDLQV�RI�
SURIHVVLRQDO�PHWDSKRU�DQG�DLPV�DW�GHWHUPLQLQJ�WKH�IDFWRUV WKDW�LQIOXHQFH�LQGLYLGXDO�
VLJQLILFDWLRQ�SUDFWLFH� LQ�PHGLFDO�FROORTXLDO� VSHHFK��7KHUH� DUH�D�QXPEHU�RI� VSRNHQ�
FRPPXQLFDWLRQ�SDUDPHWHUV�WKDW�DIIHFW�WKH�ODQJXDJH�EHKDYLRU�RI�DQ�LQGLYLGXDO��$PRQJ�
VXFK�SDUDPHWHUV�ZH�GLVWLQJXLVK��VSDFH��WKH�SODFH�ZKHUH�FRPPXQLFDWLRQ�WDNHV�SODFH�
GLUHFWO\��� VLWXDWLRQDO� WRSLFV� �³'LVFXVVLRQ� RI� WUHDWPHQW� RSWLRQV´�� ³'LVFKDUJH� RI� D�
SDWLHQW´�� ³3DWLHQW� DGPLVVLRQ� WR� KRVSLWDO´�� HWF���� WHPSRUDOLW\� �WLPH� ZKHQ�
FRPPXQLFDWLRQ� WDNHV� SODFH�� GXULQJ� ZRUN� RU� OHLVXUH� WLPH�� HWF��� �0DNKPXWRYD� 	�
/XWIXOOLQD���������FRPPXQLFDWLYH�SDUWQHUVKLS��FRPPXQLFDWLYH�UROHV�RI�LQWHUORFXWRUV��
6SHDNHU�/LVWHQHU��6SHDNHU�2EVHUYHU��FRPPXQLFDWLRQ�REMHFWLYHV�RI�WKH�DGGUHVVHH�DQG�
WKH�DGGUHVVHU��SURIHVVLRQDO�UROHV��WKH�QDWXUH�RI�WKHLU�FRUUHODWLRQ�LQ�WKH�FDUHHU�VWUXFWXUH��
HWF����6iQFKH]�	�9DOHQ]XHOD���������

:LWKLQ� WKH� IUDPHZRUN�RI� WKH� UHVHDUFK�ZH�FRQGXFWHG�D�QDWXUDO�H[SHULPHQW�
XVLQJ� WKH� QRPRWKHWLF� WHFKQLTXH� �=XENRYD�� ������ ������ LQ� WZR� SULYDWH� FOLQLFV� LQ�
%RVWRQ� DQG�1HZ�<RUN�� WZR� SULYDWH� FOLQLFV� LQ� 3DULV� DQG� /\RQ� DQG� WZR� LQ�SDWLHQW�
PHGLFDO�LQVWLWXWLRQV�LQ�.XUVN��2XU�H[SHULPHQWDO�JURXS�FRQVLVWHG�RI�����VXEMHFWV�DJHG�
���WR����\HDUV��

���0HWKRGV

$� GHYHORSHG� DQG� WHVWHG� PHWKRG� ZDV� DSSOLHG� XQGHU� WKH� FRQGLWLRQV� RI� ³D�
GRXEOH�EOLQG� H[SHULPHQW´�� EHLQJ� XQDZDUH� RI� WKH� SXUSRVH� RI� WKH� H[SHULPHQW�� WKH�
DVVLVWDQW�UHFHLYHG�D�WDVN�IURP�WKH�H[SHULPHQWHU�WR�UHJLVWHU��UHFRUG�RQ�D�YRLFH�UHFRUGHU��
WKRVH�FRPPXQLFDWLYH�VLWXDWLRQV�RI�PHGLFDO�ZRUNHUV��DQG�RU�SDWLHQWV��WKDW�VHHPHG�WR�
EH�WKH�PRVW�LQWHUHVWLQJ�WR�KLP��

8QGHU�WKH�FRQGLWLRQV�RI�WKH�FDUULHG�RXW�H[SHULPHQW��WKH�XVH�RI�WKH�SURSRVHG�
QRPRWKHWLF�WHFKQLTXH�H[FOXGHG�WKH�GRPLQDQW�RI�VXEMHFWV¶�SRVLWLYH�VHOI�UHSUHVHQWDWLRQ
DQG�OHYHOHG�WKH�LPSRUWDQFH�RI�WKHLU�DGDSWLYH�EHKDYLRU��LQ�JHQHUDO��0HDQZKLOH��ZKHQ�
XVLQJ� WKH� QRPRWKHWLF� WHFKQLTXH�� WKH� H[SHULPHQWHU�ZDV�GHSULYHG�RI� WKH� IUHHGRP� WR�
GLVSOD\� D� FHUWDLQ� WDFWLFDO� IOH[LELOLW\� DQG� FKDQJH� WKH� GLUHFWLRQ� RI� WKH� H[SHULPHQW� LQ�
DFFRUGDQFH�ZLWK�WKH�GDWD�IRXQG�LQ�LWV�FRXUVH��,Q�RWKHU�ZRUGV��WKHUH�ZDV�QR�FRQWLQXRXV�
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UHFRUGLQJ�RI�OLYH�VSHHFK��DV�LQ�WKH�WUDGLWLRQDO�YHUVLRQ��IROORZHG�E\�WKH�H[SHULPHQWHU¶V�
VDPSOLQJ�RI�FRQWH[WV�WKDW�DUH�VDWLVIDFWRU\�IRU�WKH�REMHFWLYHV�RI�WKH�UHVHDUFK��

5HFRUG�NHHSLQJ�ZDV�DOVR�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�JHQHUDOO\�DFFHSWHG�
RQH��2OVPDQ�HW�DO����������$W�ILUVW��JURXSV�RI�VXEMHFWV�ZHUH�FRQGLWLRQDOO\�GHVLJQDWHG�
�PHGLFDO�VSHFLDOWLHV�ZHUH�VSHFLILHG���7KHQ�WKH�H[SHULPHQWHU¶V�DVVLVWDQW�UHFRUGHG�DOO�
WKH� IHDWXUHV� RI� WKH� VSHHFK� EHKDYLRU� RI� VXEMHFWV�� DYDLODEOH� DW� WKH�PRVW� IRU� GHWDLOHG�
REVHUYDWLRQ��,Q�RXU�H[SHULPHQW��D�³SDUWLFLSDQW´�REVHUYDWLRQ�ZDV�XVHG��L�H��WKH�DVVLVWDQW�
KLPVHOI� ZDV� D� PHPEHU� RI� WKH� JURXS� ZKRVH� YHUEDO� EHKDYLRU� KH� UHFRUGHG� LQ� WKH�
SURWRFROV��$ELVKRY�HW�DO��������

$�SURSHU�PDLQWHQDQFH�RI� WKH� VWXG\�SURWRFRO� DOORZV� WR� VXEVHTXHQWO\�GUDZ�
JHQHUDOL]DWLRQV�E\�DQDO\]LQJ� WKH�REWDLQHG�HPSLULFDO�GDWD��$OO� WKH�FRPPHQWV�RI� WKH�
VXEMHFW�ZHUH� UHFRUGHG� LQ� WKH� SURWRFROV� GXULQJ� WKH� H[SHULPHQW��5HVHDUFK� SURWRFROV�
ZHUH�FRQGXFWHG�RQ�VHSDUDWH� VKHHWV��$W� WKH�EHJLQQLQJ�RI� WKH�SURWRFRO� WKH�GDWH�ZDV�
UHFRUGHG��WKH�GHSDUWPHQW�ZDV�GHVLJQDWHG��WKH�DJH�DQG�SRVLWLRQ�RI�WKH�PHGLFDO�ZRUNHU�
DV�ZHOO�DV�WKH�W\SH�RI�FRPPXQLFDWLYH�VLWXDWLRQ�ZHUH�LQGLFDWHG��3URWRFROV�ZHUH�VWRUHG�
LQ�FKURQRORJLFDO�RUGHU��7KH�DFFRXQWV�DQG�FRQYHUVDWLRQV�RI�WKH�VXEMHFWV�ZHUH�UHFRUGHG�
YHUEDWLP��ZLWK� WKH� IL[DWLRQ�RI�SDXVHV�DQG� LQWRQDWLRQV�� ,Q�VXFK�FDVHV��SV\FKRORJLVWV�
XVXDOO\� UHVRUW� WR� D� WUDQVFULSW� �LQ� WKH� JLYHQ� FDVH�� XQGHU� WKH� FRQGLWLRQV� RI� RSHUDWLYH�
WUHDWPHQW�� ± WR� D� KLGGHQ� WDSH� UHFRUGHU� RU� D� GLFWDSKRQH��$IWHU� UHFHLYLQJ� WKH� VWXG\�
SURWRFROV�� D� SULPDU\� DQDO\VLV� RI� WKH� PDWHULDO� ZDV� FDUULHG� RXW� LQ� RUGHU� WR� LVRODWH�
SURIHVVLRQDO�PHWDSKRUV�DV�ZHOO�DV�PDWKHPDWLFDO�SURFHVVLQJ�RI�HPSLULFDO�PDWHULDO�

6LQFH�LW�LV�QRW�SRVVLEOH�WR�FRPSOHWHO\�OHYHO�WKH�VXEMHFWLYH�DVVHVVPHQW�RI�WKH�
PDWHULDO�REWDLQHG��DW�WKH�VWDJH�RI�LQWHUSUHWDWLRQ�ZH�LQYLWHG�H[SHUWV��UHSUHVHQWDWLYHV�RI�
WKRVH�VSHFLDOWLHV�WKDW�ZHUH�VWXGLHG�LQ�WKH�FRXUVH�RI�WKH�H[SHULPHQW��EXW�ZRUNLQJ�LQ�
DQRWKHU�FOLQLF���3DUWLFXODU�DWWHQWLRQ�ZDV�SDLG�WR�WKH�DQDO\VLV�RI�FDVHV�RI�³LQFRUUHFW´�
�DFFRUGLQJ� WR� WKH� H[SHUWV�� XQGHUVWDQGLQJ� RI� PHWDSKRUV�� )XUWKHU�� SURIHVVLRQDO�
PHWDSKRUV�ZHUH�VXPPHG�XS�VHSDUDWHO\��WKH�H[SHUWV�GHWHUPLQHG�WKH�³SURILOLQJ´�RI�WKH�
ODWWHU��L�H��HVWDEOLVKHG�WKHLU�SURIHVVLRQDO�VSKHUH�RI�PHWDSKRU�IXQFWLRQLQJ��

,Q�FRQWUDVW� WR� WKH� WUDGLWLRQDO�PHWKRG��ZLWKLQ�RXU�PHWKRG�RI� UHFRUGLQJ� OLYH�
VSHHFK�ZH� IRXQG� LW� SRVVLEOH� WR� FRPELQH� WZR�PHWKRGV� WR� REWDLQ� D�PRUH� FRPSOHWH�
SLFWXUH� RI� UHDOLW\�� QRPRWKHWLFDO� DQG� LGHRJUDSKLF�� ,Q� RXU� VWXG\�� WKH� LGLRJUDSKLF�
DSSURDFK�EDVHG�RQ�WKH�IL[DWLRQ�RI�LQGLYLGXDO�FDVHV��LQ�RXU�H[SHULPHQW��FDVHV�RI�XVLQJ�
SURIHVVLRQDO�PHWDSKRUV��PDGH�LW�SRVVLEOH�WR�QRWH�DQ�LQGLUHFW�RU�XQLQWHQGHG�HIIHFW�RQ�
DQ�LQGLYLGXDO��UHIOHFWLQJ�WKH�HIIHFW�RI�WKH�PHWDSKRU
V�VLJQ�LPSULQWLQJ�LQ�WKH�FRJQLWLYH�
VSDFH�� 7KLV� ZDV� H[SUHVVHG� DW� WKH� OHYHO� RI� YHUEDO� RU� EHKDYLRUDO� UHDFWLRQV� ZKHQ�
SHUFHLYLQJ�D�SURIHVVLRQDO�PHWDSKRU��7KH�LGLRJUDSKLF�DSSURDFK�ZDV�FRPSOHPHQWHG�E\�
D� VXEMHFWLYH� GHILQLWLRQ�PHWKRG��7KLV� UHTXLUHG� WKH� H[SHULPHQWHU� WR� NHHS� DGGLWLRQDO�
REVHUYDWLRQ�FDUGV��ZKLFK�ZHUH�WKHQ�SUHVHQWHG�WR�WKH�H[SHUWV�IRU�DVVHVVPHQW��2Q�WKH�
EDVLV�RI� WKH�FDUGV� WKH� ODWWHU� LGHQWLILHG� WKH�³VXEMHFWLYH�SURIHVVLRQDO´� IHDWXUHV�RI� WKH�
ODQJXDJH� UHDOLW\� RI� WKH� PHGLFDO� ZRUNHU�� ,Q� WKH� SUHVHQWHG� FDUGV� WKH� H[SHULPHQWHU�
UHFRUGHG�WKH�³REMHFWLYH´�FKDUDFWHULVWLFV�RI�WKH�YHUEDO�EHKDYLRU�RI�PHGLFDO�ZRUNHUV��
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ZLWKRXW�EHLQJ�DEOH�WR�LQIOXHQFH�WKH�REMHFW�RI�VWXG\�GLUHFWO\��,W�VKRXOG�EH�QRWHG�WKDW�
WKH�LGLRJUDSKLF�PHWKRG�LQ�RXU�VWXG\�LV�FRQVLGHUHG�DV�LQWHUPHGLDWH��DLPHG�DW�VROYLQJ�D�
VSHFLILF� UHVHDUFK� SUREOHP�� ,W� PXVW� EH� QRWHG� WKDW� WKLV� NLQG� RI� �H[SHULPHQWDO�
UHILQHPHQW��LV�QRW�D�SDUW�RI�WKH�LQWHUQDO�PRGHO�RI�WKH�WUDGLWLRQDO�PHWKRG�RI�UHFRUGLQJ�
OLYH�VSHHFK�

���5HVXOWV

$QDO\]LQJ� WKH� UHVXOWLQJ� VFULSWV� DQG� WH[WV�� ZH� QRWLFHG� WKDW� WKH\� FRQWDLQ�
OH[HPHV�DQG�H[SUHVVLRQV�WKDW�DUH�DOLHQ�WR�WKH�VHYHULW\�RI�WKH�PHGLFDO�GHVFULSWLRQ��7KH�
DIRUHPHQWLRQHG� SKHQRPHQD� ZLWKLQ� WKH� IUDPHZRUN� RI� PHGLFDO� GLVFRXUVH� DUH� XVHG�
SULPDULO\� LQ� DQ� ³XQXVXDO´� FRQWH[W�� ZKHUHDV� WKH� RSSRVLWLRQ� LQ� WKHP� RI� GLUHFW� DQG�
ILJXUDWLYH�PHDQLQJV� LV D� SURGXFWLYH� SUHUHTXLVLWH� IRU� WKH� IRUPDWLRQ� RI� D�PHWDSKRU��
7KHUHIRUH�� ZH� FRQVLGHUHG� LW� SRVVLEOH� WR� TXDOLI\� WKHP� DV� SURIHVVLRQDO� PHWDSKRUV��
IRUPHG�DV�D�UHVXOW�RI�WKH�LQWHUDFWLRQ�RI�WZR�HOHPHQWV��ZKLFK�XUJHQWO\�SURGXFH�D�QHZ�
PHDQLQJ�LQ�WKH�VSRNHQ�VSHHFK�RI�PHGLFDO�ZRUNHUV��3URIHVVLRQDO�PHWDSKRUV�UHIOHFW�WKH�
VDPH�PHDQLQJ� LQ� YHUEDO� FRPPXQLFDWLRQ� DV� WHUPV� WKDW� DUH�*UHHN� DQG�/DWLQ�EDVHG�
RQHV�DQG�UHFRUGHG�LQ�GLFWLRQDULHV��%HNLPEHWRYD�	�'DQLORYD��������

3URIHVVLRQDO� PHWDSKRUV� WKDW� IXQFWLRQ� LQ� VSRNHQ� PHGLFDO� FRPPXQLFDWLRQ�
LPSOHPHQW� PHDQLQJV� FUHDWHG� RQ� WKH� EDVLV� RI� G\QDPLF� LQWHUSUHWDQWV� LQ� LQGLYLGXDO�
VLJQLILFDWLRQ� SUDFWLFH�� 2Q� WKH� EDVLV� RI� D� G\QDPLF� LQWHUSUHWDQW�� D� VWUXFWXUH� RI� WKH�
PHDQLQJ�RI�D�SURIHVVLRQDO�PHWDSKRU�LV�EXLOW��DQG�LW�LV�WKH�LQWHUSUHWDQW�WKDW��DV�D�UHVXOW�
RI�LGHQWLI\LQJ�UHIHUHQFH��GHWHUPLQHV�WKH�³DQJOH�RI�YLHZ´��KLJKOLJKWLQJ�WKH�EDVLV� IRU�
FRQVWUXFWLRQ�LQ�WKH�LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH��7KH�RSHUDWLRQV�RI�WKH�UHIHUHQFH�
RI�UHDOLW\�DUH�³UHFRUGHG´�E\�PHDQV�RI�LQYDULDQWV�DQG�SULPLWLYHV�LQ�WKH�VHPLRWLF PDS��
UHDUUDQJLQJ�WKH�SURIHVVLRQDO�VHPLRWLF�FRQWLQXXP��,Q�WKLV�FDVH��WKH�LGHQWLILFDWLRQ�RI�WKH�
KLGGHQ�GLVWLQFWLYH�FKDUDFWHULVWLFV�RI�DQ�REMHFW�RU�SKHQRPHQRQ��IDPLOLDU�WR�WKH�KXPDQ�
FRQVFLRXVQHVV�� PDNHV� LW� SRVVLEOH� WR� WUDQVIHU� WKHP� WR� WKH� ILHOG� RI� PHGLFLQH�� )RU�
H[DPSOH�� �ROG�WLPHU
V� GLVHDVH� ± $O]KHLPHU
V� GLVHDVH�� �GRZDJHU
V� KXPS� ±
RVWHRSRURVLV�

,Q� RXU� RSLQLRQ�� PHWDSKRUL]DWLRQ� �FRGLQJ� LQ� WKH� LQGLYLGXDO� VHPLRWLF�
FRQWLQXXP��LV�FDUULHG�RXW�ZLWKLQ�WKH�IUDPHZRUN�RI�VLWXDWLRQDO�PRGHOLQJ��,QLWLDOO\��WKH�
LGHQWLILFDWLRQ� RI� WKH� QHZ�REMHFW� WDNHV� SODFH��ZKLFK� UHTXLUHV� D� VSHFLDO� GHVLJQDWLRQ��
7KHQ�± D�FRPSDULVRQ�RI�WKLV�REMHFW�ZLWK�RWKHUV�DOUHDG\�NQRZQ��D�VSHFLDO�UROH�LV�SOD\HG�
E\�WKH�UHOLDQFH�RQ�WKH�VLWXDWLRQ��WKH�VWUXFWXUH�RI�NQRZOHGJH�DERXW�ZKDW�DQG�KRZ�LW�LV�
FRQQHFWHG�LQ�WKH�RXWVLGH�ZRUOG��6RPH�IHDWXUH�RI�DQ�REMHFW�RU�D�SKHQRPHQRQ�RI�UHDOLW\�
PD\�EHFRPH�WKH�IRFXV�RI�WKH�6SHDNHU¶V�DWWHQWLRQ��ZKLFK�PLJKW�EH�QRW�VR�VXEVWDQWLDO�
EXW�� QHYHUWKHOHVV�� FDXVLQJ� WKH�PRVW� YLYLG� LPSUHVVLRQ�� 6LQFH� RWKHU� TXDOLWLHV� RI� WKH�
REMHFW�UHPDLQ�LQ�WKH�³VKDGRZ´��FHUWDLQ�FRQGLWLRQV�DUH�FUHDWHG�IRU�WKH�IRUPDWLRQ�RI�D�
PHWDSKRULFDO�³IOX[´�WKDW�LV�IXUWKHU�LQIODWHG�GXH�WR�WKH�VSHFLILF�FDWHJRUL]DWLRQ�E\�WKH�
VWDQGDUG��
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&RQFHSWXDO�FDWHJRUL]DWLRQ��LPSOHPHQWHG�LQ�WKH�VHPLRWLF�PDS��UHSUHVHQWV�WKH�
ILQDO� UHVXOW� RI� WKH� SURFHVV� RI� VHPLRWLF� VWUXFWXULQJ� RI� D� VXEMHFW� �� REMHFW�� ,Q� FDVH� RI�
PHWDSKRU� LGHQWLILFDWLRQ� LQ� D� VHPLRWLF� PDS�� WKH� ILUVW� VWHS� LV� WKH� RFFXUHQFH� RI�
FDWHJRUL]DWLRQ�DQG�PHUJLQJ�RI�FRPSDUHG�OH[HPHV
�IHDWXUHV��DQG�WKHQ��GXH�WR�WKH�³SRS�
XS�HIIHFW´�� WKH�DXWRPDWLF� ³GHWHFWLRQ´�RI� WKH� WDUJHW� VWLPXOXV��$W� WKH�QH[W� VWDJH�� WKH�
GHVLJQDWLRQ�RI�D�QHZ�REMHFW�WDNHV�SODFH��7KH�OLQJXLVWLF�IRUP�VWDWHV�WKH�UHVXOW�RI�WKH�
FRPSDULVRQ��VXPV�XS�WKH�WKRXJKW�SURFHVVHV�RI�DQDO\VLV�DQG�V\QWKHVLV�RI�WKH�IHDWXUHV�
RI�REMHFWV��7KH�VSHDNHU�FUHDWHV�D�G\QDPLF�LQWHUSUHWDQW��ILOOLQJ�LW�ZLWK�LWV�RZQ�VHPDQWLF�
FRQWHQW� WR� WKH� PD[LPXP�� ZKLFK� PDQLIHVWV� LWVHOI� LQ� D� FRPSOHWH� IRUP� ZLWKLQ� WKH�
IUDPHZRUN�RI�D�FRPPXQLFDWLYH�DFW�DV�D�ILQDO�ORJLFDO�LQWHUSUHWDQW��$W�WKH�VDPH�WLPH��
SURIHVVLRQDO�PHWDSKRU�LWVHOI LV�RUJDQLFDOO\�HPEHGGHG�LQ�SURIHVVLRQDO�GLVFRXUVH�DQG�
DSSHDUV� DV� VRPH� HPSLULFDO� IRUP� E\� ZKLFK� WKH� VXEMHFW�LQ�SURFHVV� UHYHDOV� WKHLU�
SHUVRQDOLW\��)RU�H[DPSOH�

� .ROOHJD�� SURVWLWH�� QR� \D� QH� VRJODVHQ�� 3UH]KGH� YVHJR�� QHUHDOL]RYDQQD\D�
DJUHVVL\D�PR]KHW� VR� YUHPHQHP� SULYHVWL� N� GHSUHVVLYQRPX� VRVWR\DQL\X�� 1DSRPQ\X��
LPSXO
VLYQ\\H� WHQGHQWVLL� SURYRWVLUX\XW� GHVWUXNWLYQ\\H� SVLNKLFKHVNL\H� GH\VWYL\D��
QHSUL\HPO\XVKFKL\H��REHVWVHQLYD\XVKFKL\H�O\XER\H�PQHQL\H�RWOLFKQR\H�RW�VYR\HJR��D�
DJUHVVLYQ\\H�L�DXWRDJUHVVLYQ\\H��WLS\�OLFKQRVWL���SUHGUDVSROR]KHQ\�N�UD]UXVKLWHO
Q\P�
]DEROHYDQL\DP��=GHV
��YR]PR]KQ\�WUXGQ\\H�RWQRVKHQL\D�V�URGLWHO\DPL�LOL�W\D]KHO\\H�
URGRY\\H� VRE\WL\D��3RHWRPX�JRYRULW
� R� VKL]RWLSLFKHVNRP� UDVVWUR\VWYH�� SR�PR\HPX��
QHO
]\D�� 7XW� ]KH� \DYQ\\� QDSU\D]KHQQ\\� DIIHNW�� <D� ]QD\X� R� FKHP� JRYRU\X��
1DVPRWUHOV\D� Y� VWDWVLRQDUH�� 'D� L� YDVKH� SRQLPDQL\H� PDVNLURYDQQR\� GHSUHVVLL��
P\DJNR�JRYRU\D��RWOLFKD\HWV\D�RW�RSLVDQQRJR�Y�NODVVLFKHVNLNK�XFKHEQLNDNK���³'HDU�
FROOHDJXH�� ,
P� VRUU\�� EXW� ,� GR� QRW� DJUHH�� )LUVW� RI� DOO�� XQUHDOL]HG� DJJUHVVLRQ� FDQ
HYHQWXDOO\�OHDG�WR�D�GHSUHVVLYH�VWDWH��/HW�PH�UHPLQG�\RX�WKDW�LPSXOVLYH�WHQGHQFLHV�
SURYRNH�GHVWUXFWLYH�PHQWDO�DFWLRQV�WKDW�DUH�XQDFFHSWDEOH�DQG�GHYDOXH�DQ\�RSLQLRQ�
WKDW�LV�GLIIHUHQW�IURP�LWV�RZQ��DQG�DJJUHVVLYH�DQG�DXWR�DJJUHVVLYH��SHUVRQDOLW\�W\SHV��
DUH� SUHGLVSRVHG� WR� GHVWUXFWLYH� GLVHDVHV�� 7KHUH�PD\� EH� GLIILFXOW� UHODWLRQVKLSV�ZLWK�
SDUHQWV�RU�GLIILFXOW� ELUWK� HYHQWV��7KHUHIRUH�� LQ�P\�RSLQLRQ�� LW� LV� LPSRVVLEOH� WR� WDON�
DERXW� VFKL]RW\SDO� GLVRUGHU�� ,PPHGLDWHO\� REYLRXV� LQWHQVH� DIIHFW�� ,� NQRZ� ZKDW� ,
P�
WDONLQJ� DERXW�� ,� VDZ� HQRXJK� LQ� WKH� KRVSLWDO�� <HV�� DQG� \RXU� XQGHUVWDQGLQJ� RI� WKH�
PDVNHG� GHSUHVVLRQ�� WR� SXW� LW� PLOGO\�� GLIIHUV� IURP� WKDW� GHVFULEHG� LQ� FODVVLFDO�
WH[WERRNV�´�

$W� WKH� VDPH� WLPH�� WKH� SHUFHSWLRQ� RI� D� SURIHVVLRQDO� PHWDSKRU� OHDGV� WR�
DFWXDOL]DWLRQ� RI� DZDUHQHVV� RI� D� FHUWDLQ�� UHODWHG� WR� WKLV� ZRUG� ³VHQVRU\� JURXS´� DW�
GLIIHUHQW�OHYHOV��6HFKHQRY��������ZKLFK�LQFOXGHV�WKH�LPDJH�RI�D�ZRUG�EDVHG�RQ�WKH�
NQRZOHGJH� RI� WKH� SURSHUWLHV� DQG� DWWLWXGHV� RI� WKH� REMHFWLYH� ZRUOG� E\� SHRSOH�� (�J��
³FURFN´�± D�SDWLHQW�ZKR�RIWHQ�FRPSODLQV��³VRXIIOp´�± D�SDWLHQW�ZKR�MXPSHG�RU�IHOO�
IURP�D�KHLJKW��³SDUDVLWH�SDOXVWULTXH´�± D�SDWLHQW�ZLWK�PDODULD�

2XU�H[SHULPHQWDO�PDWHULDO�VKRZV�WKDW�WKH�SKHQRPHQRQ�XQGHU�VWXG\�GHSHQGV�
RQ�WKH�LQIOXHQFH�RI�YDULRXV�IDFWRUV�RQ�WKH�H[SHULHQFH�RI�VRPHRQH�HOVH
V�FRPSDULVRQ��
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ZKLFK�OHDGV�WR�WKH�FRQVWUXFWLRQ�RI�YDULRXV�VFHQDULRV�RI�WKH�VHPDQWLF�ILHOG�LQ�WKH�PLQG�
�VXEFRQVFLRXV�� RI� D� SHUVRQ� ± VSHFLILFDOO\� FRORUHG� VXEMHFWLYH� GHILQLWLRQV�� ,Q� RXU�
H[SHULPHQWDO�PDWHULDO��WKLV�ZDV�PDQLIHVWHG�WKURXJK�WKH�YDULDELOLW\�RI�LQWHUSUHWDWLRQ�RI�
WKH�RULJLQDO�XQLWV�± SURIHVVLRQDO�PHWDSKRUV��)RU�H[DPSOH��LQ�UHVSRQVH�WR�RXU�UHTXHVW�
WR� FODULI\� ZKDW� LV� PHDQW� E\� ³DPEXODWRU\� DXWRPDWLVP�´� JURXS� JDYH� WKH� IROORZLQJ�
VXEMHFWLYH� GHILQLWLRQV�� ³HSLOHSWLFKHVNL\� DYWRPDWL]P�� =KDO
� QD� QLNK� VPRWUHW
ª�� ©8�
HSLOHSWLNRY��)RUPD�HSLOHSWLFKHVNRJR�DYWRPDWL]PD��9�SRGREQRP�VRVWR\DQLL�ERO
Q\\H�
VNORQQ\�N�SHUHPHQH�PHVW��XNKRG\DW��LQRJGD�GD]KH�SXWHVKHVWYX\XW��SUHGVWDYO\D\HWH��
3ULG\D� Y� VHE\D�� RQL� RND]\YD\XWV\D� LQR\� UD]� RFKHQ
� GDOHNR�� Y� NDNRP�QLEXG
�
VRYHUVKHQQR� QH]QDNRPRP� PHVWH�� VRNKUDQ\D\D� OLVK
� VPXWQR\H� YRVSRPLQDQL\H� R�
SURLVVKHGVKHP�QD�XURYQH�QHSRQ\DWQ\NK�RVKFKXVKFKHQL\��8�PHQ\D�Y�RWGHOHQLL�SRFKWL�
YVH�WDNL\H��*OD]�GD�JOD]«��´��³HSLOHSWLF�DXWRPDWLVP��,W�LV�D�SLW\�WR�ORRN�DW�WKHP�����$W�
HSLOHSWLFV�� $� IRUP� RI� HSLOHSWLF� DXWRPDWLVP�� ,Q� VXFK� D� VWDWH�� SDWLHQWV� DUH� SURQH� WR�
FKDQJLQJ�SODFHV��WKH\�OHDYH��VRPHWLPHV�HYHQ�WUDYHO��LPDJLQH��+DYLQJ�FRPH�WR�WKHLU�
VHQVHV��WKH\�VRPHWLPHV�ILQG�WKHPVHOYHV�YHU\�IDU�DZD\��LQ�VRPH�FRPSOHWHO\�XQIDPLOLDU�
SODFH�� UHWDLQLQJ� RQO\� D� YDJXH� PHPRU\� RI� ZKDW� KDSSHQHG� DW� WKH� OHYHO� RI�
LQFRPSUHKHQVLEOH�VHQVDWLRQV��,Q�P\�RIILFH��DOPRVW�DOO�RI�WKHVH��2QH�VKRXOG�NHHS�DQ�
H\H��������

3URIHVVLRQDO� PHWDSKRUV� DQG� WKHLU� XVH� LQ� D� ODQJXDJH� JDPH�� UHIOHFWLQJ� WKH�
FUHDWLYH� DELOLW\� RI� WKH� LQGLYLGXDO�� FRPELQHG�ZLWK� WKH� HPRWLRQDO� DVVHVVPHQW� RI� WKH�
REMHFW�RU�WKH�REMHFW�RI�WKH�VXUURXQGLQJ�UHDOLW\�DUH�RI�SDUWLFXODU�LQWHUHVW��)RU�H[DPSOH��
�JDVVHU���JDVPDQ��± DQ�DQHVWKHVLRORJLVW��³NQLIH�KDSS\´��KDSS\�WR�ZDYH�D�NQLIH��± D�
VXUJHRQ�ZKR�RIWHQ�RSHUDWHV���PRODU�PDVKHU���PDVKHU��FUXVKHU�IRU�IUXLW��± D�GHQWLVW��
7KH�SXUSRVH�RI�XVLQJ� VXFK�XQLWV� LV� QRW�RQO\� WR�DWWUDFW�DWWHQWLRQ�ZLWK� WKH�KHOS�RI�D�
VRQRURXV� IRUP�� EXW� DOVR� WR� ILOO� WKLV� IRUP� ZLWK� LQIRUPDWLRQ� DERXW� D� SURFHVV�� D�
SKHQRPHQRQ��)RU�H[DPSOH���KROH�LQ�RQH��± D�JXQVKRW�ZRXQG�LQ�WKH�PRXWK�RU�RWKHU�
SK\VLFDO�RSHQLQJ��³GHHS�IU\´��ZHOO�GRQH��± FREDOW�UDGLDWLRQ�WKHUDS\�

6XFK� SKUDVHV� DUH� GHILQHG� DV� D� UHVXOW� RI� ERWK� LQGLYLGXDO� DQG� SURIHVVLRQDO�
VLJQLILFDWLRQ� SUDFWLFHV�� ZKLFK� ³FRQFUHWL]H´� WKH� PHDQLQJ� RI� D� ZRUG� ZLWKLQ� WKH�
IUDPHZRUN�RI�D�VSHFLILF�SURIHVVLRQDO�FRQWH[W�RI�XVH�± PHGLFDO�GLVFRXUVH��,Q�DGGLWLRQ��
LW�LV�VLJQLILFDQW�IRU�XV�WKDW�WKHVH�SURIHVVLRQDO�PHWDSKRUV�H[SUHVV�LQGLYLGXDO�NQRZOHGJH�
DQG�D�VSHFLDO�W\SH�RI�SHUFHSWLRQ�RI�SURIHVVLRQDOO\�VLJQLILFDQW�UHDOLWLHV��)RU�H[DPSOH��
³GRF�LQ�WKH�ER[´� �GRFWRU� LQ� D� ER[��± D�PHGLFDO� IDFLOLW\� LQ� D�PDOO� RU� D� ³YHJHWDEOH�
JDUGHQ´�± DQ�LQWHQVLYH�FDUH�XQLW��D�ZDUG�IRU�SDWLHQWV�LQ�D�FRPD�

$V�LW�LV�VKRZQ�E\�RXU�H[SHULPHQWDO�PDWHULDO��WKH�PHWDSKRU�DFWV�DV�D�PHGLDWRU��
DV�D�PHDQV�RI�DGGUHVVLQJ�D�VSHFLILF�VLWXDWLRQ��,QIRUPDWLRQ�FDXVHG�E\�D�ZRUG�LV�DOZD\V�
SHUFHLYHG�E\�VRPHRQH��DQG�DW�D�FHUWDLQ�PRPHQW�LQ�LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH�
WKHUH�LV�D�GLVWLQFWLRQ�EHWZHHQ�RQH¶V�RZQ�DQG�DQRWKHU¶V�YLVLRQ�RI�WKH�VLWXDWLRQ��VRPH�
IUDJPHQWV� RI� WKH� VLWXDWLRQ� DUH� ³FRQFHDOHG´�� DQG� VRPH� ± RQ� WKH� FRQWUDU\�� DSSHDU�
SDUWLFXODUO\�EULJKW��7KLV�LV�FRQILUPHG�E\�RXU�H[SHULPHQWDO�GDWD��)RU�H[DPSOH��³ZDUG�



/LQJXRVHPLRWLF�&RUUHODWLRQ�RI�&DWHJRULDO�'RPDLQV�RI�«�_����

;´�± PRUJXH���$]WHF�WZR�VWHS��± GLDUUKHD��DFTXLUHG�LQ�/DWLQ�$PHULFD��³'HOKL�EHOO\´�
LV�DQ�XSVHW�VWRPDFK�DFTXLUHG�DEURDG�

0RVW�RIWHQ�LQ�WKH�VWXG\�SURWRFROV�WKH�GHWHUPLQDQW�RI�WKH�LPDJH�RI�PHWDSKRU�
DSSHDUV��3HUFHSWXDO�DFWLYLW\�RI�WKH�VWXG\�JURXS�LQ�WKH�SURFHVV�RI�ILQGLQJ��VLPLODULWLHV��
LV�DVVRFLDWHG�ZLWK�WKH��DWWUDFWLRQ��RI�WKH�LQYDULDQW�WUDFHV�RI�SDVW�H[SHULHQFH�� IL[LQJ�
DQG�UHFUHDWLQJ�LW�LQ�WKH�FXUUHQW�FRQWH[W��2SHUDWLQJ�RQ�SUHYLRXV�OLIH�H[SHULHQFH��PHGLFDO�
ZRUNHUV�SURYLGH�WKH�FRUUHFW��DFFRUGLQJ�WR�H[SHUWV��LQWHUSUHWDWLRQ�RI�WKH�SKHQRPHQRQ�
XQGHU� GLVFXVVLRQ�� ,Q� WKHVH� FDVHV�� WKH� FRUUHODWLRQ� EHWZHHQ� JHQHULF� DQG� VSHFLILF�
FKDUDFWHUV�LV�HIIHFWLYH��WKH�ILUVW�DUH�WKH�JHQHULF��DQG�WKH�VHFRQG�LV�WKH�VSHFLILF�VLJQV���
+RZHYHU��DORQJ�ZLWK�WKH�³FRUUHFW´�VROXWLRQV��³HUURQHRXV´�VROXWLRQV�DUH�IRXQG��RIWHQ�
E\� IRUPDO� VLPLODULW\�� ,Q� WKHVH� FDVHV�� DV�KDV�EHHQ� UHYHDOHG�� SURIHVVLRQDO�PHWDSKRUV�
DULVH��ZKLFK�DUH�XVHG�LQ�WKH�IRUP�RI�DEEUHYLDWLRQV��)RU�H[DPSOH���766+�� WRR�VLFN�WR�
VHQG�KRPH����-21�� *RG�RQO\�NQRZV����WKH�SUHOLPLQDU\�GLDJQRVLV�LV�XQFOHDU����+%'�
� KDV�EHHQ�GULQNLQJ���6XFK�SURIHVVLRQDO�PHWDSKRUV�SURYLGH� WKH�SK\VLFLDQ�ZLWK� WKH�
RSSRUWXQLW\�WR�SXW�IRUZDUG�FHUWDLQ�K\SRWKHVHV��OHVV�OLPLWHG�E\�JLYHQ�FRQGLWLRQV��OHVV�
SUHGHWHUPLQHG� E\� WKH� DOUHDG\� DYDLODEOH� YLVXDO� LQIRUPDWLRQ�� 7KHUH� LV� D� FHUWDLQ�
V\QWKHVLV�RI� WKH� VLWXDWLRQ�RQ� WKH�UHIHUHQFH�GRPLQDQWV�� WKH� LQFOXVLRQ�RI� LWVHOI� LQ� WKH�
VLWXDWLRQ��$W�WKH�VDPH�WLPH��GRFWRUV�HPSKDVL]H�WKH�GHWDLOV��)RU�H[DPSOH���+++�� KLJK��
KRW�DQG�KHOO�RI�D�ORW��HQHPD�� � �FRQVHTXHQFHV�DIWHU�DQ�HQHPD��

7KLV�FRQILUPV�RXU�DVVXPSWLRQ�DERXW�WKH�SUHVHQFH�LQ�WKH�VLJQLI\LQJ�DFWLYLW\�
RI�DQ�LQGLYLGXDO�RI�DQ�DFWLYH��FRQVWUXFWLYH�EHJLQQLQJ��³SURYLGHG´�E\�WKH�LQWHUSUHWDQW��
REMHFWLI\LQJ�WKH�UHVXOWV�RI�WKH�SURFHGXUDO�GXDOLVP�RI�WKH�VLJQ��2Q�WKH�RQH�KDQG��GXH�
WR�WKH�IRUPDWLRQ�RI�WKH�ODWWHU�� WKH�LQGLYLGXDO�JHQHUDWHV�DQ\�VHPDQWLF�FRQILJXUDWLRQV�
ZLWKLQ�WKH�IUDPHZRUN�RI�LQGLYLGXDO�UHIHUHQFH��2Q�WKH�RWKHU�KDQG��WKH�FRQWH[W�LQ�ZKLFK�
KH�H[SDQGV�KLV�FRQVWUXFWLYH�DFWLYLW\��EHFDXVH�RI�WKH�ODQJXDJH�FRQYHQWLRQ��GRHV�QRW�
DOORZ�WKH�GHVLJQ�WR�EH�FRPSOHWHO\�DUELWUDU\��WKDW�LV��LW�LPSRVHV�LWV�OLPLWDWLRQV�

���'LVFXVVLRQ

7KXV��WKH�LQQHU�SURSHUW\�RI�WKH�VLJQ��WR�EH�LQWHUSUHWDEOH���ZKLFK�XQGHUOLHV�WKH�
FRUUHODWLRQ�EHWZHHQ�WKH�VLJQLILHU�DQG�WKH�VLJQLILHG�LQ�SURFHVV��UHDOL]HV�WKH�DFWLYLW\�RI�
WKH� QRPLQDWLQJ� VXEMHFW�LQ�SURFHVV� DQG� XOWLPDWHO\� GHWHUPLQHV� WKH� UHDVRQV� IRU�
PRWLYDWLRQ� �WKH� FRUUHVSRQGHQFH� RI� WKH� JLYHQ� ODQJXDJH� IRUP� WR� LWV� FRQWHQW���
³$NWLYQRVW
� QRPLQLUX\XVKFKHJR� VXE�\HNWD� SULYRGLW� N� REUDWQRPX� SURWVHVVX� ± RW�
NRQYHQWVLDOL]DWVLL�N�SUDJPDWL]DWVLL�VLPYROLFKHVNRJR�]QDND´� �.XVWRYD��������

:H� EHOLHYH� WKDW� WKH� GHFRGLQJ� RI� PHWDSKRUV� LQ� WKH� SURIHVVLRQDO� VHPLRWLF�
FRQWLQXXP�LV�FDUULHG�RXW�WKURXJK�WKH�ILOWHU�RI�WKH�VHQGHU�WKHPH�DQG�WKH�UHFHLYHU�WKHPH��
DQG�WKH�QHZO\�IRUPHG�PHWDSKRU�DFTXLUHV�LWV�LQWHJULW\�GXH�WR�WKLV�GRXEOH�GRPLQDQFH��

� ³7KH� DFWLYLW\� RI� WKH� QRPLQDWLQJ� VXEMHFW� OHDGV� WR� WKH� UHYHUVH� SURFHVV� ± IURP�
FRQYHQWLRQDOL]DWLRQ�WR�SUDJPDWL]DWLRQ�RI�D�V\PEROLF�VLJQ´�
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7KH�PHWDSKRU� FDUULHV� WKH� WUDFH�RI� WKLV� SURFHVV�� VLQFH� LW� UHIOHFWV� WKH� VHPDVLRORJLFDO�
SHUVSHFWLYH�� ZKLFK� PDUNV� D� XQLGLUHFWLRQDO� LQWHUSUHWDWLRQ� RI� WKH� VLJQV�� DQG�
RQRPDVLRORJLFDO��ZKLFK�GLVWLQJXLVKHV�WKH�SURGXFWLRQ�RI�VLJQV��8QGHUVWDQGLQJ�RI�QHZ�
YDOXHV�GHSHQGV�RQ� WKH�GHYHORSPHQW�RI�RWKHU�YDOXHV� LQFOXGHG� LQ� WKH� VHPLRWLF� ILHOG��
DOORFDWHG� DV� D� UHVXOW� RI� FDWHJRUL]DWLRQ�� /LQJXLVWLF� GHPRQVWUDWLRQ� DQG� PHQWDO�
UHSUHVHQWDWLRQ�RI� DQ�REMHFW� IUHHO\�PL[� DQG� IRUP�DQ� LQILQLWH� QXPEHU�RI� RSWLRQV� IRU�
SHUFHLYLQJ� DQ� REMHFW�� 6LQFH� ODQJXDJH� DV� D� PXOWLGLPHQVLRQDO� DQG� VHOI�UHJXODWLQJ�
V\VWHP� LV� D� SDUW� RI� D� VLQJOH� DQG� LQGLYLVLEOH� VHPLRWLF� FRQWLQXXP�� WKH� 2EVHUYHU�
DVVRFLDWLYHO\� H[WUDFWV� UHOHYDQW� PHWDSKRULFDO� LQIRUPDWLRQ� EDVHG� RQ� WKH� VLWXDWLRQDO�
FRQWH[W��

:LWKLQ� WKH� IUDPHZRUN�RI� VHPDQWLF� UHIHUHQFH�� RQO\�ZKDW� LV� DOORZHG�E\� LWV�
RZQ� SRWHQFLHV� LV� DFWXDOL]HG� E\� DWWULEXWLQJ� WKH� IRUPHG� LPDJH� RI� PHWDSKRU� LQ� WKH�
ODQJXDJH�RI�FKDUDFWHULVWLFV�DQG�UHODWLRQV�RI�VXEMHFW�FRQWHQW�GLVFORVHG�LQ�WKH�LPDJH�LQWR�
WKH�ORJLFDO�IDEULF�RI�WKH�ODQJXDJH��7KXV��WKH�V\QWKHVLV�RI�WKH�LQWHUQDO�EDVH�DQG�H[WHUQDO�
VXEVWDQWLDWLRQV�RI�WKH�PHWDSKRUL]DEOH�REMHFW�LV�FDUULHG�RXW�LQ�WKH�LQGLYLGXDO�VLJQLI\LQJ�
SUDFWLFH�

���6XPPDU\�

7KH�LQWHQVLRQDO�SRWHQWLDO�RI�WKH�VLJQ�DFTXLUHV�VSHFLDO�VLJQLILFDQFH��VLQFH�LW�
VSHFLILHV�WKH�VLJQ�RI�PHWDSKRU�WKURXJK�UHODWLRQV�WR�RWKHU�VLJQV��ZKLFK�LV�WKH�EDVLV�RI�
WKH�VXEVHTXHQW�ORJLFDO�GHILQLWLRQ�RI�LWV�RZQ�LQWHUSUHWHUV�DQG�WKH�FODULILFDWLRQ�RI�WKH�
PHDQLQJ� LQ� WKH� ODQJXDJH� ILHOG��&RQVHTXHQWO\��ZLWKLQ� WKH� IUDPHZRUN� RI� LQGLYLGXDO�
UHIHUHQFH��WKH�XSGDWHG��DV�RSSRVHG�WR�FKDRWLF�VHPLRVLV��PHDQLQJV�WKDW�FRQVWLWXWH�WKH�
UHVXOWLQJ� FRQVWUXFWLYH� LPDJHV� RI� WKH� VLJQ� REMHFW� FRUUHVSRQG��ZKLFK�� DV� D� UHVXOW� RI�
UHIOHFWLRQ��DUH�H[SOLFDWHG�DV�D�QHZ�FRQWHQW�RI�WKH�PHWDSKRU�VLJQ��$W�WKH�VDPH�WLPH��
WKH�VXUURXQGLQJ�UHDOLW\��UHIOHFWHG�LQ�WKH�FRJQLWLYH�VSDFH�RI�WKH�VXEMHFW�LQ�SURFHVV��LV�
UHIUDFWHG� DQG� VWUXFWXUHG� LQWR� DQ� LVRPRUSKLF� �LOOXVRU\�� LPDJH� RI� UHDOLW\� �*XUHYLFK��
�������7KH�UHVXOW�RI�WKH�LGHQWLI\LQJ�UHIHUHQFH�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�LQGLYLGXDO�
VLJQLILFDWLRQ�SUDFWLFH�LV�WKH�IRUPDWLRQ�RI�D�G\QDPLF�LQWHUSUHWDQW�VSHDNHU���REVHUYHU�DV�
D� NLQG� RI� LOOXVLRQ� RI� FODULW\� RI� PHDQLQJ�� RQ� WKH� EDVLV� RI� ZKLFK� FRPPXQLFDWLYH�
LQWHUDFWLRQ� LV� WKHQ� FRQVWUXFWHG� DQG� PDQLIROG� OLQJXRVHPLRWLF� FRUUHODWLRQV� RI�
SURIHVVLRQDO�PHWDSKRU�DUH�PDQLIHVWHG�

���&RQFOXVLRQV

7KXV��LQGLYLGXDO�VLJQLILFDWLRQ�SUDFWLFH�LV�LQIOXHQFHG�E\�WKH�FKDUDFWHULVWLFV�RI�
WKH�VXEMHFW�LQ�SURFHVV�RI�FUHDWLQJ�DQG�UHVWUXFWXULQJ�WKH�VLJQ�IRUP�RI�WKH�REMHFW��DV�WKH�
EDVLV�RI�WKH�LQWHUSUHWDWLRQDO�FKRLFH��IURP�PDWHULDO�REWDLQHG�IURP�H[WHUQDO�LQIOXHQFHV�
RU�SURGXFHG�E\�WKH�6SHDNHU�KLPVHOI��G\QDPLF�SURFHVVHV�RI�VHPLRVLV�LQ�WKH�FXOWXUDO�
FRQWLQXXP�DQG�ODQJXDJH�SUDFWLFH�VSHFLILF OLQJXRFXOWXUDO�FRPPXQLW\��,Q�WKH�SURFHVV�
RI� IRUPLQJ� DQ� LQGLYLGXDO� UHIHUHQFH�� WKH� H[WHQVLRQDO� GHILQLWLRQV� RI� WKH� VLJQ� DUH�



/LQJXRVHPLRWLF�&RUUHODWLRQ�RI�&DWHJRULDO�'RPDLQV�RI�«�_����

QDUURZHG� GRZQ�� WDNLQJ� LQWR� DFFRXQW� WKH� PDLQ� VXEMHFW� UHIHUHQWV� IURP� DPRQJ� WKH�
VXEMHFWV�ZLWKLQ�WKH�VFRSH�RI�WKH�VLJQ��

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

%HNLPEHWRYD�� 1�� 0��� 	� 'DQLORYD�� 2�� $�� �������� 0HGLFDO� (QJOLVK� WHDFKLQJ� DQG�
OHDUQLQJ� WHFKQLTXHV� LQ� LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ� ZLWK� DSSOLFDWLRQ� RI�
PXOWLPHGLD� WHFKQRORJLHV�� 7KH� SUREOHPV� DQG� WKHLU� VROXWLRQV�� -RXUQDO� RI�
/DQJXDJH�DQG�/LWHUDWXUH���������������

*XUHYLFK�� /�� 6�� �������� /LQJYR�NRJQLWLYQD\D� WHRUL\D� SURVWUDQVWYD�
PHWDNRPPXQLNDWVLL��$YWRUHI���8QSXEOLVKHG�'LVVHUWDWLRQ���,UNXWVN�

.XVWRYD��<H��<8����������)UDQWVX]VNR\H�PH]KGRPHWL\H��/HNVLNR�JUDPPDWLFKHVNL\H�
DVSHNW\�� VHPLRJHQH]� L� LQWHUDNWVLRQDO
Q\\H� IXQNWVLL�� $YWRUHI�� �8QSXEOLVKHG�
'LVVHUWDWLRQ���9RURQH]K�

0DNKPXWRYD�� $���	�/XWIXOOLQD��*� ��������'HSHQGHQFH� RI� SUDJPDWLFDOO\� LPSOLHG�
PHDQLQJ�RQ�DVSHFWXDO�WHPSRUDO� VHPDQWLFV� �EDVHG�RQ� WKH�(QJOLVK�DQG�5XVVLDQ�
ODQJXDJH�PDWHULDO���;/LQJXDH�-RXUQDO���������������

2OVPDQ�� (��� 9HQHEHUJ�� %��� YDQ� $OIHQ�� &��� 	� 7RXZHQ�� '�� �������� 7KH� YDOXH� RI�
PHWDSKRULFDO�UHDVRQLQJ�LQ�ELRHWKLFV��$Q�HPSLULFDO�HWKLFDO�VWXG\��1XUVLQJ�(WKLFV��
�������������

6iQFKH]�� 0�� 7�� 	� 9DOHQ]XHOD�� $�� &� �������� 9LVXDO� PHWDSKRUV� LQ� UHSUHVHQWLQJ�
PHGLFDO�NQRZOHGJH��/LQJXLVWLFD�$QWYHUSLHQVLD���������������

6HFKHQRY��,��0����������(OHPHQW\�P\VOL��/�

=XENRYD�� 2�� 6� �������� 6SHWVLILND� RE�\HNWLYDWVLL� R]QDFKLYD\XVKFKLNK� SUDNWLN� Y�
UDPNDNK� LQWHJULURYDQQRJR� OLQJYRVHPLRWLFKHVNRJR� SURVWUDQVWYD�� 7HRUL\D�
<D]\ND�L�0H]KNXO
WXUQD\D�.RPPXQLNDWVL\D��1DXFKQ\\�=KXUQDO���������$FFHVV�
PRGH��KWWS���WO�LF�NXUVNVX�UX�SGI���������SGI��

=XENRYD��2��6� ��������0HWDIRUD�Y�SURIHVVLRQDO
QR\�VHPLRWLNH��0RQRJUDIL\D� .XUVN��
,]G�YR .*8�

=XENRYD��2��6� ��������)XQNWVLRQDO
QD\D� UHOHYDQWQRVW
�NRQWHNVWXDO
QR\�� VRWVLDO
QR\��
LQVWLWXWVLRQDO
QR\� L� LGHRORJLFKHVNR\� R]QDFKLYD\XVKFKLNK� SUDNWLN� �SRS\WND�
UDVVKLUHQL\D� SRQ\DWL\QRJR� DSSDUDWD��� 7HRUL\D� <D]\ND� ,� 0H]KNXO
WXUQD\D�
.RPPXQLNDWVL\D�� 1DXFKQ\\� =KXUQDO�� ������� $FFHVV� PRGH�� KWWS���WO�
LF�NXUVNVX�UX�SGI���������SGI�



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

$ELVKRY�� 6��� 3RO\DN�� '��� 6HLGXOODHYD�� *��� 	� .HUPHVKRYD�� =�� ��������
0HDQLQJ�RI�ILFWLRQ�LQ�IRUPDWLRQ�RI�VWXGHQWVLGHQWLW\��2SFLyQ��������������������


