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7KLV�FKDSWHU�GLVFXVVHV� WKH�OLWHUDWXUH�UHYLHZ�RQ� WKLV�VWXG\��FRQFHUQLQJ�WKH�JHQUH��

GLVFXVVLRQ�VHFWLRQ��DQG�WKH�SUHYLRXV�VWXGLHV��

$�� *HQUH�

,Q�GDLO\�OLIH��SHRSOH�RIWHQ�UHFRJQL]H�JHQUH�DV�WKH�WKLQJV�UHODWHG�WR�DUW�DQG�OLWHUDWXUH��,W�

FDQ�EH�PXVLF��PRYLH��SRHP��VWRU\��SRHWU\��HWF��:KHQ�SHRSOH�DUH�GLVFXVVLQJ�DERXW�PXVLF��

WKH�JHQUH�DUH�DERXW�SRS��URFN��MD]]�HWF��2Q�WKH�RWKHU�KDQG��ZKHQ�SHRSOH�DUH�WDONLQJ�DERXW�

PRYLH��WKH�JHQUH�FDQ�EH�URPDQFH��FRPHG\��KRUURU��VLHQFH�ILFWLRQ��HWF��$FFRUGLQJ�WR�-RKQV��

JHQUH�LQ�WKLV�HUD�LV�NQRZQ�DV�WKH�VRFLDO�FKDUDFWHU�RI�RUDO�DQG�ZULWWHQ�FRPPXQLFDWLRQ�E\�

GLYHUVH� DFDGHPLFV� DQG�H[SHUWV� IURP�DSSOLHG� OLQJXLVWLFV����0HDQZKLOH�� WKDW� JHQUH� LQ� WKLV�

FDVH�LV�QRW�PHUHO\�DERXW�DUW�RU�OLWHUDWXUH��,W�WHQGV�WR�GLVFRXUVH�ILHOG���

$FFRUGLQJ�WR�+\ODQG��JHQUH�KDV�D�FRPPXQLFDWLYH�SUDFWLFH�WKDW�FDQ� LQIOXHQFH�UHDGHU�

E\�WKH�W\SH�RI�WKH�WH[W����)XUWKHUPRUH��6ZDOHV�H[SODLQHG�WKDW�D�JHQUH�FRPSULVHV�D�FODVV�RI�

FRPPXQLFDWLYH�HYHQWV��WKH�PHPEHUV�RI�ZKLFK�VKDUH�VRPH�VHW�RI�FRPPXQLFDWLYH�SXUSRVHV��

7KHVH�SXUSRVHV�DUH�UHFRJQL]HG�E\�WKH�H[SHUW�PHPEHUV�RI�WKH�SDUHQW�GLVFRXUVH�FRPPXQLW\��

DQG� WKHUHE\� FRQVWLWXWH� WKH� UDWLRQDOH� IRU� WKH� JHQUH�� 7KLV� UDWLRQDOH� VKDSHV� WKH� VFKHPDWLF�

VWUXFWXUH� RI� WKH� GLVFRXUVH� DQG� LQIOXHQFHV� DQG� FRQVWUDLQV� FKRLFH� RI� FRQWHQW� DQG� VW\OH��

&RPPXQLFDWLYH�SXUSRVH� LV�ERWK�D�SULYLOHJHG�FULWHULRQ�DQG�RQH� WKDW�RSHUDWHV� WR�NHHS�WKH�

VFRSH�RI�D�JHQUH�DV�KHUH�FRQFHLYHG�QDUURZO\�IRFXVHG�RQ�FRPSDUDEOH�UKHWRULFDO�DFWLRQ��,Q�

DGGLWLRQ�WR�SXUSRVH��H[HPSODUV�RI�D�JHQUH�H[KLELW�YDULRXV�SDWWHUQV�RI�VLPLODULW\�LQ�WHUPV�RI�

VWUXFWXUH�� VW\OH�� FRQWHQW� DQG� LQWHQGHG� DXGLHQFH�� ,I� DOO� KLJK� SUREDELOLW\� H[SHFWDWLRQV� DUH�

�����������������������������������������������������������
��� $QQ� 0�� -KRQV�� ³*HQUH� DQG� (6/�()/� &RPSRVLWLRQ� ,QVWUXFWLRQ´�� ([SORULQJ� WKH� '\QDPLFV� RI�
6HFRQG�/DQJXDJH�:ULWLQJ�����������1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV��������
��� .HQ� +\ODQG�� ³*HQUH�� 'LVFLSOLQH�� DQG� ,GHQWLW\´�� -RXUQDO� RI� (QJOLVK� IRU� $FDGHPLF� 3XUSRVHV��
��������������������
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UHDOLVHG�� WKH� H[HPSODU� ZLOO� EH� YLHZHG� DV� SURWRW\SLFDO� E\� WKH� SDUHQW� GLVFRXUVH�

FRPPXQLW\����7KXV��JHQUH�KDV�PDQ\�W\SHV�WKDW�ZULWHUV�FDQ�XVH�LW�EDVHG�RQ�WKHLU�QHHGV��7KH�

ZULWHUV�FDQ�XVH�JHQUHV�GHSHQG�RQ�ZKDW�WKH\�ZLOO�ZULWH�RU�ZKDW�WKH\�ZLOO�UHSRUW��*HQUH�KDV�

PDQ\�W\SHV�WKDW�WKH�ZULWHU�VKRXOG�VHOHFW�WKHP�EDVHG�RQ�WKH�UHVHDUFK�WKH\�WDNH��

+\ODQG� VD\V� WKDW� JHQUHV� DUH� GHVFULSWLRQ� RI� WKH� UKHWRULFDO� PRYHPHQWV� WR� SHUFHLYHG�

FRQVWDQW� FRQGLWLRQV�� DOVR� UHFRJQL]LQJ� FHUWDLQ� IRUPV� RI� ODQJXDJH�PHDQLQJ� YDULHWLHV� DV�

LQGLFDWLQJ� HIIHFWLYH� ZD\V� RI� JHWWLQJ� WKLQJV� GRQH� LQ� IDPLOLDU� FRQWH[W�� ,W� PHDQV� WKDW� WKH�

ZULWHUV�GUDZ�RQ�JHQUH�LQ�FRQWLQXDO�VLWXDWLRQ�WKDW�WKH\�XVH�UKHWRULFDO�PRYHPHQW�DV�ZD\�WR�

DQVZHU� DQG� WR� LGHQWLI\� WKH� UHVHDUFK� EDVHG� RQ� VRFLHWLHV¶� QHHG�� 6ZDOHV� QRWHG� WKDW� JHQUH�

IXQFWLRQV� DQG� IRUPV� FKDQJH�ZLWK� WLPH� DQG� DFURVV� GLVFRXUVH� FRPPXQLWLHV�� )RU� LQVWDQFH��

WKH�ZULWLQJ�RI�UHVHDUFK�DUWLFOH�LQ�,QGRQHVLD�PD\�GLIIHU�IURP�UHVHDUFK�DUWLFOH�IURP�DQRWKHU�

FRXQWU\�LQ�WHUP�RI�IRUP��7KXV��VWXG\�FRQFHUQLQJ�RQ�ZULWLQJ�DV�D�JHQUH�LV�DOZD\V�QHHGHG��

*HQUH� DQDO\VLV� LV� D� EUDQFK� RI� GLVFRXUVH� DQDO\VLV� DQG� LV� RQH� RI� WKH�PRVW� LPSRUWDQW�

DSSURDFKHV� WR� WH[W� DQDO\VLV�� ,WV� DLP� LV� WR� H[SORUH� WKH� VSHFLILF� XVHV� RI� D� ODQJXDJH� DQG�

XQGHUVWDQG� WKH� FRPPXQLFDWLYH� XVHV� RI� WKH� ODQJXDJH� LQ� SDUWLFXODU� FRPPXQLFDWLYH�

VLWXDWLRQV���+\ODQG�DGGHG��WKHUH�DUH�WZR�FHQWUDO�DVVXPSWLRQV�WR�DQDO\]H�JHQUHV��)LUVW��WKH�

FKDUDFWHULVWLF�RI�DQ�DOLNH�JURXS�RI� WH[WV�GHSHQG�RQ� WKH� VRFLDO�FRQWH[W�RI� WKHLU�IRUPDWLRQ�

DQG� XVH�� DQG� WKH� VHFRQG� LV� WKDW� WKRVH� FKDUDFWHULVWLFV� FDQ� EH� GHVFULEHG� LQ� D� ZD\� WKDW�

FRPPXQLFDWHV�D� WH[W� WR�RWKHUV�DQG� WR� WKH�FKRLFH� OLPLWV�DFWLQJ�RQ� WH[W�SURFHGXUHV��7KXV��

JHQUH�DFDGHPLFV�ORFDOL]H�PHPEHU�RI�VRFLHW\�DW�WKH�FRUH�RI�ODQJXDJH�XVH�DQG�DVVXPH�WKDW�

�����������������������������������������������������������
��� -�� 0�� 6ZDOHV�� *HQUH� DQDO\VLV�� (QJOLVK� LQ� DFDGHPLF� DQG� UHVHDUFK� VHWWLQJV� �1HZ� <RUN��
&DPEULGJH�8QLYHUVLW\�3UHVV�������������
���.HQ�+\ODQG���*HQUH�DQG�VHFRQG�ODQJXDJH�ZULWLQJ���WK�HG�����86$��7KH�8QLYHUVLW\�RI�0LFKLJDQ�
3UHVV�������������
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HYHU\�VXFFHVVIXO�WH[W�ZLOO�SUHVHQW�WKH�ZULWHUV¶�FRQVFLRXVQHVV�RI�LWV�FRQWH[W�DQG�WKH�UHDGHUV�

ZKLFK�IRUP�SDUW�RI�WKDW�FRQWH[W����

1RZDGD\V��PDQ\�H[SHUWV�IRFXV�RQ�DQDO\]LQJ�DFDGHPLF�JHQUHV��7KHUH�DUH�VRPH�NLQGV�

RI� DFDGHPLF� JHQUH� WKDW� WKH\� IRFXV� RQ�� VXFK� DV�� JUDQW� SURSRVDO�� LQWURGXFWLRQ� SDUW� RI� D�

UHVHDUFK��UHVHDUFK�DUWLFOH��WKHVLV�DQG�DEVWUDFW��,Q�OLQH�ZLWK�WKLV�UHVHDUFK��WKH�GLVFXVVLRQ�SDUW�

LV�RQH�RI�DFDGHPLF�JHQUH�WKDW�LV�QHHGHG�WR�EH�DQDO\]HG�IRU�HQULFKLQJ�WKH�GLVFXVVLRQ�DERXW�

DFDGHPLF�JHQUH��7KLV� VWDWHPHQW� VXSSRUWV� WKH� UHDVRQ�ZK\� WKH� UHVHDUFKHU� VKRXOG� FRQGXFW�

WKLV�UHVHDUFK��7KXV��WKLV�GLVFXVVLRQ�DERXW�JHQUH�LV�DOVR�LPSRUWDQW�EHFDXVH�GLVFXVVLRQ�LWVHOI�

LV�WKH�EUDQFK�RI�JHQUH��VSHFLILFDOO\�DFDGHPLF�JHQUH��

%DVHG�RQ�WKH�FRQFHSW�RI�JHQUH�DQG�LWV�XVH�LQ�ODQJXDJH�WHDFKLQJ�DQG�OHDUQLQJ��+\ODQG�

VWDWHV� WKDW� JHQUH� KDV� WZR� SXUSRVHV�� 7KH� ILUVW� LV� WR� XQGHUVWDQG� WKH� FRQQHFWLRQ� EHWZHHQ�

ODQJXDJH�DQG�LWV�FRQWH[W�RI�XVH��7KLV�FDVH�H[SODLQV�WKDW�KRZ�SHRSOH�XVH�ODQJXDJH�WR�JHW�

XVHG� WR� DQG� ILJXUH� RXW� VSHFLILF� FRPPXQLFDWLYH� FRQGLWLRQV� DQG� WKH� EHKDYLRU� SUDFWLFHV�

FKDQJH�RYHU� WLPH��7KH� VHFRQG� LV� WR�XVH� WKLV�NQRZOHGJH� LQ� WKH� H[DPLQDWLRQ�RI� ODQJXDJH�

DQG�OLWHUDF\�HGXFDWLRQ��7KLV� VHFRQG�SXUSRVH�ERWK�SDLUV� UHVHDUFK� LQ�QHZ�OLWHUDF\�VWXGLHV��

ZKLFK�FRQVLGHUV�OLWHUDF\�DV�VRFLDO�SUDFWLFH����

$FFRUGLQJ� WR� 6ZDOHV� DQG� %KDWLD� �FLWHG� E\� -RKDQVHQ��� WKHUH� DUH� WKUHH� HOHPHQWV�

LQFOXGHG� LQ� VWUXFWXULQJ� JHQUH��7KRVH� HOHPHQWV� DUH� FRPPXQLFDWLYH� SXUSRVHV��PRYHV� DQG�

UKHWRULFDO�VWUDWHJLHV��&RPPXQLFDWLYH�SXUSRVH�PHDQV� WH[W�JHQUH�WKDW�KDV�DLP�WR�VRFLDOL]H�

WKH� UXOH� RI� WKH� WH[W�� NQRZLQJ� WKH� FRPPXQLFDWLYH� SXUSRVH� RI� JHQUH� KHOSV� WKH� VRFLHW\� WR�

UHFRJQL]H�WKH�GHWHUPLQDWLRQ�RI�WKH�WH[W��)XUWKHUPRUH��%KDKWLD��FLWHG�E\�-RKDQVHQ��GHILQHV�

PRYH� DV� WKH� FRPPXQLFDWLYH� SXUSRVH� FRPSRQHQW� WKH� JHQHUDO� FULWHULD� IRU� D� FHUWDLQ� WH[W�

�����������������������������������������������������������
���,ELG�������
���.HQ�+\ODQG��$QQXDO�5HYLHZ�RI�$SSOLHG�/LQJXLVWLFV��*HQUH��/DQJXDJH��&RQWH[W�� DQG�/LWHUDF\�
�86$��&DPEULGJH�8QLYHUVLW\�3UHVV��������������
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JHQUH� DQG� SURYLGH� WKH� RUJDQL]DWLRQ� RI� D� WH[W� LQWR� D� QXPEHU� RI� FRQVWLWXHQWV�� $OVR��

UKHWRULFDO�VWUDWHJ\�LQGLFDWHV� WKH�RSWLRQ�RI� WKH�ZULWHUV�LQ�DUUDQJLQJ� WKHLU�SULYDWH�SXUSRVHV�

DUH�QRQ�GLVFULPLQDWLYH�VWUDWHJLHV�ZKLFK�PHDQV�WKDW�WKH�RSWLRQV�GR�QRW�DIIHFW�RU�PRGLI\�WKH�

QDWXUH�RI�D�JHQUH����

7KRVH� WKUHH� VWUXFWXULQJ� JHQUH� HOHPHQWV� KDYH� UHODWLRQ� HDFK� RWKHU�� &RPPXQLFDWLYH�

SXUSRVH� LV� WKH� ILUVW� HOHPHQW� WKDW� LV�EHLQJ�EDVLF� IRXQGHU�RI�JHQUH�� ,W� LV�DV� WKH�SXUSRVH�RI�

ZK\� WKH� JHQUH� H[LVWV�� 7KHQ�� FRPPXQLFDWLYH� SXUSRVH� KDV� PRYH� DV� FRQVWLWXHQW� WKDW� FDQ�

GLVWLQJXLVK�WKH�GLIIHUHQW�W\SHV�RI�JHQUH��)RU�FUHDWLQJ�ZULWWHQ�WH[W�EDVHG�RQ�VSHFLILF�PRYHV��

WKH�ZULWHUV�KDYH�UKHWRULFDO�VWUDWHJ\�DV� WKHLU� VWUDWHJ\� WR� IXOILOO� WKH�QHHG�RI� WKH�FRQWHQW�RI�

WKHLU�ZULWLQJ��

$QRWKHU� WHUP�� 5KHWRULFDO� PRYH� KDV� �� URRW� ZRUGV�� WKH\� DUH� UKHWRULF� DQG� PRYH��

5KHWRULF� LV� WKH� VXFFHVVIXO� XVH� RI� ODQJXDJH�� FKDUDFWHULVWLFDOO\� LQ� WKH� FRQWH[W� RI� SXEOLF�

VSHDNLQJ�� LQ� D� FRQWLQXRXV� SUDFWLFH� VXFFHVVIXO� LQ� UHWXUQ� WR� VWDQGDUG� DQFLHQW� WLPHV�� 7KH�

WKHRU\�RI�UKHWRULF�LV�WKH�FRQFHSW�WKDW�HIIHFWLYH�FODLP�PXVW�EH�UHDOLVWLF�DQG�JR�DORQJ�ZLWK�D�

VWUXFWXUDO�DUUDQJHPHQW�WR�FUHDWH�DQ�RSLQLRQ�RI�UHOLDELOLW\�IRU�WKH�YLHZHUV��%HVLGHV��PRYHV�

DUH�GLVFULPLQDWLYH� FRPSRQHQW�RI�JHQHULF� VWUXFWXUH�RI� WKH� WH[W�� ,Q� OLQH�ZLWK� WKH� WKHRULHV��

WKLV� VWXG\� GLVFXVVHV� DERXW� DVVHVVLQJ� WKH� HIIHFWLYH� DUJXPHQW� SODFHG� EDVHG� RQ� WKH�

FKURQRORJLFDO�VHTXHQFH�LQ�UHVHDUFK�DUWLFOH�GLVFXVVLRQ����

/DVWO\�� D� JHQUH� FRPSULVHV� D� FODVV� RI� FRPPXQLFDWLYH� HYHQWV�� WKH�PHPEHUV� RI�ZKLFK�

VKDUH�VRPH�VHW�RI�FRPPXQLFDWLYH�SXUSRVHV��7KHVH�SXUSRVHV�DUH�UHFRJQLVHG�E\�WKH�H[SHUW�

PHPEHUV�RI�WKH�SDUHQW�GLVFRXUVH�FRPPXQLW\�DQG��WKHUHE\��FRQVWLWXWH�WKH�UDWLRQDOH�IRU�WKH�

�����������������������������������������������������������
���:LQQL�-RKDQVHQ��³5HYLHZ�$UWLFOH��$QDO\VLQJ�*HQUH��/DQJXDJH�8VH�LQ�3URIHVVLRQDO´��-RXUQDO�RI�
/LQJXLVWLFV�������������������
���/DWLIDWXO�)DMUL\DK��5HSUHVHQWDWLRQ�RI�5HWKRULFDO�0RYH�RI� 7KHVLV�$EVWUDFWV� LQ�(QJOLVK�7HDFKHU�
(GXFDWLRQ�'HSDUWPHQW��$�7KHVLV�� (QJOLVK�7HDFKHU�(GXFDWLRQ�'HSDUWPHQW�� )DFXOW\� RI�(GXFDWLRQ�
DQG�7HDFKHU�7UDLQLQJ��8,1�6XQDQ�$PSHO���������������
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JHQUH��1RZDGD\V��JHQUH�FDQ�EH�IRXQG�H[SDQVLYHO\�LQ�GLIIHUHQW�ILHOGV��VXFK�DV�OLQJXLVWLFV��

GLVFRXUVH�� VRFLDO� VFLHQFHV� DQG� EXVLQHVV�� 7KLV� VWXG\� IRFXVHG� RQ� WKH�PRYH� DQDO\VLV� RI� D�

FRUSXV� RI� WH[WV� FRQVLGHUHG� WR� EH� UHSUHVHQWDWLYH� RI� D� VSHFLILF� JHQUH�� $� PRYH� LQ� JHQUH�

DQDO\VLV� LV� GHILQHG� DV� D� GLVFRXUVDO� RU� UKHWRULFDO� XQLW� WKDW� SHUIRUPV� D� FRKHUHQW�

FRPPXQLFDWLYH� IXQFWLRQ� LQ� D� ZULWWHQ� RU� VSRNHQ� GLVFRXUVH�� (DFK� PRYH� KDV� LWV� RZQ�

FRPPXQLFDWLYH� SXUSRVH�� ZKLFK�� WRJHWKHU� ZLWK� RWKHU� PRYHV�� FRQWULEXWHV� WR� WKH� JHQHUDO�

FRPPXQLFDWLYH� SXUSRVHV� RI� WKH� WH[WV�� (DFK� UKHWRULFDO� PRYH� FDQ� EH� UHDOLVHG� E\� RQH� RU�

PRUH� VWHSV�� EXW� QRW� DOO� PRYHV� FRPSULVH� FRQVWLWXHQW� VWHSV�� %RWK� PRYHV� DQG� VWHSV� DUH�

IXQFWLRQDO� XQLWV� DQG� FDQ� EH� RSWLRQDO� RU� REOLJDWRU\� LQ� D� JHQUH�� 6RPH� PRYHV� RU� VWHSV�

RFFXUULQJ�UHJXODUO\�LQ�D�JHQUH�DUH�FRQVLGHUHG�REOLJDWRU\��RWKHUV�RFFXUULQJ�OHVV�IUHTXHQWO\�

DUH� FRQVLGHUHG� RSWLRQDO�� 7KH� LGHQWLILFDWLRQ� RI� PRYHV� LV� D� FUXFLDO� VWHS� LQ� D� UKHWRULFDO�

VWUXFWXUH�DQDO\VLV��

%�� )UDPHZRUNV�LQ�5$V�'LVFXVVLRQ�6HFWLRQ�

5HVHDUFKHUV� DQG� VFKRODUV� KDYH� LQYHVWLJDWHG� WKH� UHVHDUFK� DUWLFOH� GLVFXVVLRQ� DV� D�

JHQUH� DQG� SRVLWHG� GLIIHUHQW� UKHWRULFDO� VWUXFWXUH� PRGHOV�� 7KH� SURSRVHG� UKHWRULFDO�

VWUXFWXUH�PRGHOV�WKDW�FDQ�EH�XVHG�LQ�DQDO\]LQJ�5$�GLVFXVVLRQ�VHFWLRQ�DUH�DV�IROORZ��

D�� 6ZDOHV����������

,Q�6ZDOHV¶� ������� IUDPHZRUN�� WKHUH� DUH� HLJKW�PRYH� WKDW� SRVVLEO\� DSSHDU� LQ�

5$V�GLVFXVVLRQ�VHFWLRQV��7KH�PRYHV�DUH�DV�IROORZ��

0RYH����

�EDFNJURXQG� LQIRUPDWLRQ��� LV� VWDWHPHQW� DERXW� µWKHRULWLFDO� DQG� WHFKQLFDO�

LQIRUPDWLRQ¶�DV�DOUHDG\�DGGUHVVHG�HDUOLHU�LQ�WKH�5$��

�����������������������������������������������������������
���-��0��6ZDOHV��*HQUH�DQDO\VLV�����������



Ϯϵ�

�

0RYH����

�VWDWHPHQW�RI�UHVXOWV���LV�WKH�FODLP�PDGH�E\�WKH�ZULWHU�DV�WKH�GLUHFW�DQVZHU�WR�

WKHLU�UHVHDUFK�TXHVWLRQ��

0RYH����

��XQ�H[SHFWHG� RXWFRPH��� LV� VWDWHPHQW� RU� FRPPHQW� RQ� ZKHWKHU� RU� QRW� WKH�

UHVHDUFK�UHVXOWV�RU�ILQGLQJ�DUH�DV�WKH\�DUH�H[SHFWHG��

0RYH����

�UHIHUHQFH�WR�SUHYLRXV�UHVHDUFK���LV�D�UKHWRULFDO�DWWHPSW�RI�ZULWHU�V�WR�OLQN�WKH�

SUHVHQW�UHVHDUFK�ILQGLQJ�V�WR�WKH�DYDLODEOH�UHOHYDQW�NQRZOHGJH�RU�LQIRUPDWLRQ�

IRU�WKH�SXUSRVH�RI�FRPSDULVRQ�RU�WR�VXSSRUW�WKH�SUHVHQW�ILQGLQJV��

0RYH����

�H[SODQDWLRQ���LV�WKH�ZULWHU¶V�UKHWRULFDO�DWWHPSW�WR�ORJLFDOO\�FRQYLQFH�UHDGHUV�

ZK\�VXFK�XQH[SHFWHG�RU�H[WUDRUGLQDU\�UHVXOWV�RU�ILQGLQJV�RI�WKH�SUHVHQW�VWXG\�

RFFXU��

0RYH����

�H[HPSOLILFDWLRQ��� LV�RQO\�DQ� LOOXVWUDWLRQ�RU�VDPSOHV� WR�VWUHQJWKHQ�RU�VXSSRUW�

WKH�H[SODQDWLRQ��

0RYH����

�GHGXFWLRQ�DQG�K\SRWKHVLV���LV�WKH�ZULWHU¶V�FODLP�RQ�WKH�OHYHO�RI�LQWHUSUHWDWLRQ�

RI�WKH�UHVHDUFK�ILQGLQJV�WR�D�ODUJHU�VFRSH�RI�WRSLF�RU�DUHD��DQG�

0RYH����



ϯϬ�

�

�UHFRPPHQGDWLRQ��� LV� ZULWHU¶V� VXJJHVWLRQ� RQ� WKH� DSSOLFDWLRQ� RU�

LPSOHPHQWDWLRQ�RI� WKH�UHVHDUFK�ILQGLQJV�LQ�SUDFWLFDO�ZD\V�DQG�RU�VXJJHVWLRQ�

IRU�IXUWKHU�VWXGLHV�LQ�WKH�VDPH�RU�VLPLODU�WRSLF��

E�� 3HDFRFN¶V��������0RGHO�DV�FLWHG�LQ�$O�6KXMDLUL��HW�DO����������

,Q�3HDFRFN¶V��������IUDPHZRUN��WKHUH�DUH�DOVR�HLJKW�PRYHV�WR�EH�DQDO\]HG�LQ�

GLVFXVVLRQ� VHFWLRQV�� 7KH�PRGHO� RI� WKH� IUDPHZRUN� LV� DOPRVW� WKH� VDPH� ZLWK�

6ZDOHV¶��������IUDPHZRUN��7KH�IUDPHZRUN�LV�GHVFULEHG�EHORZ��

0RYH� ��� ,QIRUPDWLRQ� PRYH� �EDFNJURXQG� DERXW� WKHRU\�UHVHDUFK�

DLPV�PHWKRGRORJ\��

0RYH����)LQGLQJ��ZLWK�RU�ZLWKRXW�D�UHIHUHQFH�WR�D�JUDSK�RU�WDEOH��

0RYH����([SHFWHG�RU�XQH[SHFWHG�RXWFRPH��FRPPHQW�RQ�ZKHWKHU�WKH�UHVXOW�LV�

H[SHFWHG�RU�QRW��

0RYH����5HIHUHQFH�WR�SUHYLRXV�UHVHDUFK�

0RYH����([SODQDWLRQ��UHDVRQV�IRU�H[SHFWHG�RU�XQH[SHFWHG�UHVXOWV��

0RYH� ��� &ODLP� RI� WKH� FRQWULEXWLRQ� WR� UHVHDUFK� �VRPHWLPHV� ZLWK�

UHFRPPHQGDWLRQV�IRU�DFWLRQ��

0RYH����/LPLWDWLRQ�

0RYH����5HFRPPHQGDWLRQ��VXJJHVWLRQV�IRU�IXWXUH�UHVHDUFK���

F�� <DQJ�DQG�$OOLVRQ������DV�FLWHG�LQ�+XVVLQ�	�1LPHKFKLVDOHP����������

�����������������������������������������������������������
���<�%�-��$O�6KXMDLUL��+��7DQ��$�1��$EGXOODK��9��1LPHKFKLVDOHP��	�/�*�� ,PP�� ³0RYLQJ� LQ� WKH�
5LJKW� 'LUHFWLRQ� LQ� WKH� 'LVFXVVLRQ� 6HFWLRQ� RI� 5HVHDUFK� $UWLFOHV´�� -RXUQDO� RI� /DQJXDJH� DQG�
&RPPXQLFDWLRQ��������������������
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,Q� WKLV� PRGHO�� SURSRVHG� E\� <DQJ� DQG� $OOLVRQ� �������� WKHUH� DUH� �� PRYHV�

SRVVLEO\�DSSHDU� LQ�5$V�GLVFXVVLRQ�VHFWLRQ��7KHUH�DUH�DOVR�VRPH�VWHSV�LQ�WKH�

PRYH�������DQG���ZKLFK�DOORZ�WKH�UHVHDUFKHUV�WR�EH�PRUH�GHWDLOHG�LQ�DQDO\]LQJ�

WKH�5$�GLVFXVVLRQ�VHFWLRQ���

0RYH����%DFNJURXQG�,QIRUPDWLRQ�

0RYH����5HSRUWLQJ�5HVXOWV�

0RYH����6XPPDUL]LQJ�5HVXOWV�

0RYH����&RPPHQWLQJ�RQ�UHVXOWV�

� 6WHS����,QWHUSUHWLQJ�UHVXOWV�

� 6WHS����&RPSDULQJ�UHVXOWV�ZLWK�OLWHUDWXUH�

� 6WHS����$FFRXQWLQJ�IRU�UHVXOWV�

� 6WHS����(YDOXDWLQJ�UHVXOWV�

0RYH����6XPPDUL]LQJ�WKH�VWXG\�

0RYH����(YDOXDWLQJ�WKH�6WXG\�

� 6WHS����,QGLFDWLQJ�LQIRUPDWLRQV�

� 6WHS����,QGLFDWLQJ�VLJQLILFDQFH�DGYDQWDJH�

� 6WHS����(YDOXDWLQJ�PHWKRGRORJ\�

0RYH����'HGXFWLRQV�IURP�WKH�UHVHDUFK�

���������������������������������������������������������������������������������������������������������������������������������������������������������������
���1�,�6�0��+XVVLQ�	�9�� ³1LPHKFKLVDOHP��2UJDQLVDWLRQ� DQG�0RYH�6WUXFWXUH� LQ� WKH�5HVXOWV� DQG�
'LVFXVVLRQ�&KDSWHU�LQ�0DOD\VLDQ�8QGHUJUDGXDWHV¶�)LQDO�<HDU�3URMHFWV´��������
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� 6WHS����0DNLQJ�6XJJHVWLRQV�

� 6WHS����5HFRPPHQGLQJ�IXUWKHU�UHVHDUFK�

� 6WHS����'UDZLQJ�SHGDJRJLF�LPSOLFDWLRQV�

G�� .DQRNVLODSDWKDP¶V��������PRGHO�DV�FLWHG�LQ�6DEHW�DQG�.D]HPSRXUL����������

7KH� ODVW� IUDPHZRUN� LV� WKH� .DQRNVLODSDWKDP¶V� ������� IUDPHZRUN�� 7KLV�

IUDPHZRUN�RQO\�FRQVLVWV�RI� IRXU�PRYHV��+RZHYHU�� LQ� WKH�PRYH���� WKHUH�DUH�

VRPH� VWHSV� XVHG� WR� FRQVROLGDWH� WKH� UHVXOW� RI� WKH� VWXG\�� 7KH� IUDPHZRUN� LV�

SUHVHQWHG�LQ�WKH�IROORZLQJ���

0RYH����&RQWH[WXDOL]LQJ�WKH�6WXG\�

6WHS����'HVFULELQJ�HVWDEOLVKHG�NQRZOHGJH�RU�FLWLQJ�SUHYLRXV�UHVHDUFK�

6WHS����3UHVHQWLQJ�JHQHUDOL]DWLRQV��FODLPV��GHGXFWLRQV�RU�UHVHDUFK�JDSV�

0RYH����&RQVROLGDWLQJ�5HVXOWV�

6WHS����5HVWDWLQJ�PHWKRGRORJ\�

6WHS����6WDWLQJ�VHOHFWHG�ILQGLQJV�

6WHS����5HIHUULQJ�WR�SUHYLRXV�OLWHUDWXUH�IRU�FRPSDULVRQ�

6WHS����([SODLQLQJ�GLIIHUHQFHV�LQ�ILQGLQJV�

6WHS����0DNLQJ�FODLPV�

6WHS����([HPSOLI\LQJ�

�����������������������������������������������������������
���0�.�� 6DEHW�� 	�0��.D]HPSRXUL�� ³*HQHULF� 6WUXFWXUH� RI� 'LVFXVVLRQ� 6HFWLRQV� LQ� (63� 5HVHDUFK�
$UWLFOHV� DFURVV� ,QWHUQDWLRQDO� DQG� ,UDQLDQ� -RXUQDOV´��$GYDQFHV� LQ�/DQJXDJH�DQG�/LWHUDU\�6WXGLHV��
�������������������
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0RYH����OLPLWDWLRQ�RI�WKH�SUHVHQW�VWXG\�

0RYH����6XJJHVWLQJ�IXUWKHU�VWXGLHV��

*HQHUDOO\��WKH�PDLQ�LGHDV�LQ�WKH�IRXU�IUDPHZRUNV�DUH�WKH�VDPH��+RZHYHU��WKLV�VWXG\�

XVHG�WKH�<DQJ�DQG�$OOLVRQ¶V��������IUDPHZRUN�DV�LW�LV�PRUH�VSHFLILF�DQG�KDG�GHYHORSHG��

LQ�DSSOLHG�OLQJXLVWLFV�VWXGLHV�ZKLFK�LV�DOVR�WKH�IRFXV�RI�WKLV�VWXG\��

&�� 6WXGLHV�RQ�'LVFXVVLRQ�6HFWLRQ�RI�$FDGHPLF�3DSHUV�

6HYHUDO�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�WR�LGHQWLI\�WKH�UKHWRULFDO�RUJDQL]DWLRQ�RI�

GLVFXVVLRQ�VHFWLRQ�LQ�UHVHDUFK�DUWLFOH��<DQJ�DQG�$OOLVRQ��������H[DPLQH�WKH�ILQDO�

VHFWLRQV��UHVXOWV��GLVFXVVLRQV��DQG�FRQFOXVLRQV��RI�5$V�LQ�DSSOLHG�OLQJXLVWLFV��7KH\�

IXUWKHU�UHSRUW�WKDW��DOWKRXJK�WKH�VDPH�VHW�RI�VHYHQ�PRYHV�DSSHDUHG�DFURVV�DOO�ILQDO�

VHFWLRQV��FRPPHQWLQJ�RQ�UHVXOWV�ZDV� WKH�PRVW�IUHTXHQW�DQG�REOLJDWRU\�PRYH�DQG�

FRXOG� RFFXU� UHSHDWHGO\� LQ� WKH� GLVFXVVLRQ� VHFWLRQV�� 7KH� WZR�PRYHV� RI� UHSRUWLQJ�

UHVXOWV�DQG�VXPPDUL]LQJ�UHVXOWV�WRJHWKHU�RFFXUUHG�OHVV�RIWHQ��DOWKRXJK�WKH�IRUPHU�

RFFXUUHG� LQ� DOO� GLVFXVVLRQ� VHFWLRQV� H[FHSW� RQH��&RQVHTXHQWO\��<DQJ� DQG�$OOLVRQ�

������� FRQVLGHU� WKH� UHSRUWLQJ� UHVXOWV� PRYH� WR� EH� TXDVL�REOLJDWRU\�� %DVWXUNPHQ�

�������FRQGXFWHG� D� UHVHDUFK�RQ� WKH�VDPH� WRSLF�� EXW�GLIIHUHQW� VXEMHFWV��+H� IRXQG�

WKDW� <DQJ� DQG� $OOLVRQ¶V� ������� PRYHV�VWHSV� IUDPHZRUN� RI� WKH� GLVFXVVLRQ� RI�

UHVXOWV�VHFWLRQV�LQ�DSSOLHG�OLQJXLVWLFV� LV�PRVWO\�DSSOLFDEOH�EHFDXVH�WKH�PRYH�VWHS�

W\SHV�LGHQWLILHG�ZHUH�VLPLODU�WR�WKRVH�GHVFULEHG�LQ�DSSOLHG�OLQJXLVWLFV�����

+XVVLQ� DQG�1LPHKFKLVDOHP� ������� FRQGXFWHG� D� VWXG\� HQWLWOHG� ³2UJDQLVDWLRQ�

DQG� 0RYH� 6WUXFWXUH� LQ� WKH� 5HVXOWV� DQG� 'LVFXVVLRQ� &KDSWHU� LQ� 0DOD\VLDQ�

�����������������������������������������������������������
��� 6XOWDQ� +�� $OKDUEL�� ³6FKHPDWLF� 6WUXFWXUH� RI� 'LVFXVVLRQ� RI� 5HVXOWV� 6HFWLRQV� LQ� WKH� )LHOG� RI�
'HQWLVWU\��$�&RPSDULVRQ�RI�,QWHUQDWLRQDO�DQG�/RFDO�(QJOLVK�0HGLXP�-RXUQDOV´����������
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8QGHUJUDGXDWHV¶�)LQDO�<HDU�3URMHFWV´��7KH\�IRXQG�WKDW�WKH�PRYHV�PRVW�XVHG�ZHUH�

³5HSRUWLQJ� UHVXOWV´� DQG� ³&RPPHQWLQJ� RQ� UHVXOWV´���� 7KH� IUHTXHQFLHV� RI� ERWK�

PRYHV� ZHUH� KLJKHU� FRPSDUHG� ZLWK� WKH� IUHTXHQF\� RI� µ3UHSDUDWRU\�%DFNJURXQG�

LQIRUPDWLRQ¶� DQG� µ6XPPDULVLQJ� UHVXOWV¶�� $QRWKHU� VWXG\� UHODWHG� WR� WKH� PRYH�

VWUXFWXUH�LQ�WKH�GLVFXVVLRQ�VHFWLRQ�ZDV�GRQH�E\�$OYL��0HKPRRG�	�5DVRRO���������

7KH\� IRXQG� WKDW�1RW� HYHQ� D� VLQJOH� REOLJDWRU\�PRYH� LV� IRXQG� LQ� VHOHFWHG� WKHVHV�

ZKLFK�UHYHDO�WKDW�WKH�UKHWRULFDO�SDWWHUQ�RI�3DNLVWDQL�3K'�VFKRODUV�GRHV�QRW�PDWFK�

ZLWK� WKLV� PRGHO� RI� PRYH� VWUXFWXUH�� &RQWUDU\� WR� PRYH� VWUXFWXUH�� PRYH� F\FOHV�

SURSRVHG�E\�3HDFRFN��������DUH�ODUJHO\�HVWDEOLVKHG�LQ�WKH�UHVHDUFK�WKHVHV�����

$O�6KXMDLUL�� 7DQ�� $EGXOODK�� 1LPHKFKLVDOHP�� DQG� ,PP� ������� VWXGLHG� WKH�

GLVFXVVLRQ� VHFWLRQV� RI� UHVHDUFK� DUWLFOHV�� 7KH� ILQGLQJV� GHPRQVWUDWH� WKH�

PDQLIHVWDWLRQ�RI�WKUHH�VWHSV�LQ�PRYH���DQG�DQRWKHU�WKUHH�LQ�0RYH���� ,Q�DGGLWLRQ��

WZR�PRYHV�QDPHO\�,PSOLFDWLRQV�DQG�6XPPDU\�RI�5HVXOWV�ZHUH�DOVR�IRXQG�LQ�WKH�

DQDO\VLV�� 5HJDUGLQJ� WKH� GLVFLSOLQDU\� GLIIHUHQFHV�� PRYH� �� �)LQGLQJ�� DQG�PRYH� ��

�([SODQDWLRQ�� ZHUH� IRXQG� WR� EH� REOLJDWRU\� LQ� $/� GLVFLSOLQH� ZKLOH� 0RYH� ��

�&RQFOXGLQJ� LQIRUPDWLRQ�� ZDV� WKH� RQO\� REOLJDWRU\� PRYH� LQ� 06� GLVFLSOLQH��

)XUWKHUPRUH��D�PRUH�KROLVWLF�PRGHO�RQ�PRYHV�DQG�VWHSV�ZDV�GUDZQ�DORQJ�ZLWK�D�

OLVW�RI�OLQJXLVWLFV�FXHV�SHUWLQHQW�LQ�HDFK�PRYH�DQG�VWHS����'REDNKWL��������VWXGLHV�

WKH�GLVFXVVLRQ�VHFWLRQ�RI�TXDOLWDWLYH�UHVHDUFK�LQ�DSSOLHG�OLQJXLVWLFV��6KH�IRXQG�WKDW�

WKH� JHQHULF� VWUXFWXUH� RI� GLVFXVVLRQ� VHFWLRQ� RI� TXDOLWDWLYH�5$V� DUH� ERWK� GLIIHUHQW�
�����������������������������������������������������������
��� 1�,�6�0�� +XVVLQ� 	� 9�� 1LPHKFKLVDOHP�� ³2UJDQLVDWLRQ� DQG�0RYH� 6WUXFWXUH� LQ� WKH� 5HVXOW� DQG�
'LVFXVVLRQ�&KDSWHU�LQ�0DOD\VLDQ�8QGHUJUDGXDWHV¶�)LQDO�<HDU�3URMHFWV´��������
���8�)��$OYL��0�$��0HKPRRG��	�6��5DVRRO��³,GHQWLILFDWLRQ�RI�0RYHV�6WUXFWXUH�LQ�WKH�'LVFXVVLRQ�
6HFWLRQ�RI�6RFLDO�6FLHQFHV�'RFWRUDO�5HVHDUFK�7KHVLV´��/LQJXLVWLFV�DQG�/LWHUDWXUH�5HYLHZ� �//5���
������������������
���<�%�-��$O�6KXMDLUL��+��7DQ��$�1��$EGXOODK��9��1LPHKFKLVDOHP��	�/�*�� ,PP�� ³0RYLQJ� LQ� WKH�
5LJKW�'LUHFWLRQ�LQ�WKH�'LVFXVVLRQ�6HFWLRQ�RI�5HVHDUFK�$UWLFOHV´������
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DQG� VLPLODU� WR� WKRVH� LGHQWLILHG� LQ� OLWHUDWXUH� LQYHVWLJDWLQJ� HPSLULFDO� 5$V��

)XUWKHUPRUH�� VKH� DUJXHG� WKDW� WKHVH�GLIIHUHQFHV� FDQ� EH� DWWULEXWHG� WR� WKH� GLIIHUHQW�

FKDUDFWHULVWLFV�RI�TXDOLWDWLYH�UHVHDUFK�����

6DEHW�DQG�.D]HPSRXUL��������FRQGXFWHG�D�FRPSDUDWLYH�VWXG\�UHJDUGLQJ�RQ�WKH�

GLVFXVVLRQ� VHFWLRQ� LQ� UHVHDUFK� DUWLFOHV� DFURVV� LQWHUQDWLRQDO� DQG� QDWLRQDO� MRXUQDOV��

7KH\� IRXQG� WKDW� FRQWH[WXDOL]LQJ� WKH� VWXG\� �0RYH� ��� DQG� FRQVROLGDWLQJ� UHVXOWV�

�0RYH� ��� ZHUH� WKH� REOLJDWRU\� PRYHV� LQ� 'LVFXVVLRQ� VHFWLRQ� RI� 5$V� DFURVV�

LQWHUQDWLRQDO� DQG� QDWLRQDO� MRXUQDOV�� (YDOXDWLRQ� RI� WKH� ILQGLQJV� ZDV� D� QHZ� VWHS�

IRXQG� LQ� LQWHUQDWLRQDO�GLVFXVVLRQ� VHFWLRQV�EXW� DEVHQW� LQ�QDWLRQDO�RQHV����$QRWKHU�

FRPSDUDWLYH�VWXG\�ZDV�GRQH�E\�0DVVRXP�	�<D]GDQPHKU��������ZKR�FRQGXFWHG�

DQ� DQDO\VLV� RQ� WKH� GLVFXVVLRQ� VHFWLRQ� RI� ,UDQLDQ� DQG� (QJOLVK� (/7� WKHVHV�� 7KH�

UHVXOW� LQGLFDWHG� WKDW� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� JHQUH�

IROORZHG�LQ�WKH�GLVFXVVLRQ�VHFWLRQV�RI�,UDQLDQ�DQG�QRQ�,UDQLDQ�7()/�0�$��WKHVHV��

7KH�PRVW� VLJQLILFDQW� GLYHUJHQFH�ZDV� IRXQG� LQ� VXPPDUL]LQJ� WKH� VWXG\�� (QJOLVK�

VSHDNLQJ�7()/�WKHVLV�ZULWHUV�WHQGHG�WR�VXPPDUL]H�WKH�VWXG\�LQ�GLVFXVVLRQ�VHFWLRQ�

VLJQLILFDQWO\�PRUH� WKDQ� ,UDQLDQ�ZULWHUV�� 6WDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV�ZHUH�

DOVR� IRXQG� LQ� WKH� GLVWULEXWLRQ� RI� REOLJDWRU\�� FRQYHQWLRQDO� DQG� RSWLRQDO� PRYHV��

(QJOLVK�VSHDNLQJ� ZULWHUV� LQGLFDWHG� OLPLWDWLRQV� LQ� WKH� GLVFXVVLRQ� VHFWLRQ�

VLJQLILFDQWO\� PRUH� WKDQ� ,UDQLDQ� ZULWHUV���� 0RUHRYHU�� D� FRPSDUDWLYH� VWXG\� RI�

UHVHDUFK�DUWLFOH�GLVFXVVLRQ�VHFWLRQ�RI�ORFDO�DQG�LQWHUQDWLRQDO�MRXUQDOV�ZDV�GRQH�E\�
�����������������������������������������������������������
��� /�� 'REDNKWL�� ³$� *HQUH� $QDO\VLV� RI� 'LVFXVVLRQ� 6HFWLRQV� RI� 4XDOLWDWLYH� 5HVHDUFK� $UWLFOHV� LQ�
$SSOLHG�/LQJXLVWLFV´��7KHRU\�DQG�3UDFWLFH�LQ�/DQJXDJH�6WXGLHV����������������������
���0�.�� 6DEHW�� 	�0��.D]HPSRXUL�� ³*HQHULF� 6WUXFWXUH� RI� 'LVFXVVLRQ� 6HFWLRQV� LQ� (63� 5HVHDUFK�
$UWLFOHV�DFURVV�,QWHUQDWLRQDO�DQG�,UDQLDQ�-RXUQDOV´�������
���<�+��0DVVRXP��	�(��<D]GDQPHKU��³$�*HQUH�DQDO\VLV�RI�WKH�'LVFXVVLRQ�6HFWLRQ�RI�,UDQLDQ�DQG�
(QJOLVK�(/7�7KHVHV��$�&RPSDUDWLYH�6WXG\´��7KHRULHV�DQG�3UDFWLFH� LQ�/DQJXDJH�6WXGLHV���������
���������������
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-DOLOLIDU��+D\DWL��DQG�1DPGDUL���������7KH�GDWD�FRPSULVHG����5$�GLVFXVVLRQV�����

IURP� ORFDO� DQG� ��� IURP� LQWHUQDWLRQDO� MRXUQDOV�� ZKLFK� ZHUH� DQDO\]HG� E\�

LQFRUSRUDWLQJ�'XGOH\�(YDQV¶��������PRGHO��7KH�ILQGLQJV�GHPRQVWUDWHG�QR�PDMRU�

TXDQWLWDWLYH� GLIIHUHQFHV� EHWZHHQ� WKH� PRYHV� XWLOL]HG� LQ� WKH� WZR� JURXSV� RI� 5$V�

H[FHSW�IRU�PRYH����5HIHUHQFH�WR�SUHYLRXV�UHVHDUFK�����

�����������������������������������������������������������
���$��-DOLOLIDU��$��0��+D\DWL��	�1��1DPGDUL��³$�&RPSDUDWLYH�6WXG\�RI�5HVHDUFK�$UWLFOH�'LVFXVVLRQ�
6HFWLRQV�RI�/RFDO�DQG�,QWHUQDWLRQDO�$SSOLHG�/LQJXLVWLF�-RXUQDOV´�����


