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7KLV�LQWURGXFWRU\�FKDSWHU�JLYHV�UHDGHUV�LQIRUPDWLRQ�DERXW�WKH�EDFNJURXQG�

RI� VWXG\�� UHVHDUFK�SUREOHP��REMHFWLYH�RI� WKH� VWXG\�� LQFOXGLQJ� WKH� VLJQLILFDQFH�RI�

UHVHDUFK�IROORZHG�E\�WKH�VFRSH�DQG�WKH�OLPLWDWLRQ�RI�WKH�UHVHDUFK�DQG�GHILQLWLRQ�RI�

NH\�WHUPV��

$�� %DFNJURXQG�RI�WKH�6WXG\�

7KH� SXEOLFDWLRQ� RI� ,QGRQHVLDQ� UHVHDUFK� KDV� H[SHULHQFHG� D� UDSLG� LQFUHDVH�

RYHU�WKH�SDVW�ILYH�\HDUV��ZKLFK�KDV�OHG�WR�LW�EHLQJ�UDQNHG�ILUVW�LQ�$6($1��,Q�������

WKH� QXPEHU� RI� ,QGRQHVLDQ� VFLHQWLILF� SXEOLFDWLRQV� SXEOLVKHG� LQ� LQWHUQDWLRQDO�

MRXUQDOV�KDG�UHDFKHG��������SXEOLFDWLRQV��$PRQJ�$6($1�FRXQWULHV��,QGRQHVLD�LV�

LQ� VHFRQG�SODFH� DIWHU�6LQJDSRUH�ZLWK� ������� SXEOLFDWLRQV��0HDQZKLOH��0DOD\VLD�

ZDV� UDQNHG� WKLUG�� IROORZHG� E\� 7KDLODQG�� 9LHWQDP�� DQG� WKH� 3KLOLSSLQHV�� 7KH�

LQFUHDVLQJ�QXPEHU�RI�VFLHQWLILF�SXEOLFDWLRQV�LQ�,QGRQHVLD�PDNHV�,QGRQHVLD
V�QDPH�

PRUH�UHFRJQL]HG�LQ�WKH�UHVHDUFK�ILHOG��2I�FRXUVH��TXDQWLW\�PXVW�DOVR�EH�EDODQFHG�

ZLWK�JRRG�TXDOLW\���

6FLHQWLILF� MRXUQDOV� DUH� DQ� H[FHOOHQW� ZD\� IRU� FRPPXQLFDWLQJ� UHVHDUFK�

ILQGLQJV�� FXUUHQW� ILQGLQJV� DQG� GHYHORSPHQWV�� DQG� IXWXUH� UHVHDUFK� SURVSHFWV��

-RXUQDO� DUWLFOHV� DUH� FULWLFDO� LQ� DFDGHPLD� DQG� DUH� WKH� ILQDO� UHVXOW� RI� UHVHDUFK��

$UWLFOHV�SXEOLVKHG�LQ�DQ�DFDGHPLF�MRXUQDO�DUH�DSSURYHG�E\�H[SHUWV� LQ�WKHLU�ILHOGV�

VR�WKDW�WKH�MRXUQDO�EHFRPHV�D�UHOLDEOH�VRXUFH�WKDW�FDQ�EH�UHIHUHQFHG�E\�UHVHDUFKHUV��

�����������������������������������������������������������
��(��+XWDSHD��3XEOLNDVL�5LVHW�,QGRQHVLD�.LQL�3HUWDPD�GL�$6($1��5HWULYLHG�RQ������������
DW�ZZZ�NRPSDV�FRP��
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SROLF\PDNHUV��DQG�WKH�JHQHUDO�SXEOLF��7KH�SHUIRUPDQFH�DQG�SURGXFWLYLW\�OHYHO�FDQ�

EH� DVVHVVHG� IURP� WKH� MRXUQDO� DUWLFOHV� WKH\� SXEOLVK� LQ� WKH� MRXUQDO�� $FFRUGLQJ� WR�

5DOOLVRQ��SXEOLVKLQJ�DUWLFOHV� LQ� MRXUQDOV�XQGHU� WKHLU� ILHOG� LV� YHU\� LPSRUWDQW� IRU� D�

UHVHDUFKHU
V�FDUHHU���

8QIRUWXQDWHO\�� QRW� DOO� JRRG� UHVHDUFKHUV� FDQ� FRQYH\� WKH� UHVXOWV� RI� WKHLU�

ZULWLQJ� WKURXJK� DUWLFOHV� ZHOO�� :ULWLQJ� DUWLFOHV� LV� G\QDPLF� DQG� FRPSOH[� DQG�

UHTXLUHV�NQRZOHGJH�DQG�ZULWLQJ�DELOLW\� �*RGGDUG�	�6HQGL��������5DR�	�3UDVDG��

������ TXRWHG� IURP�0DUDVKL� 	� $GLEDQ�� �������� 6RPHWLPHV�� WKH� UHVHDUFKHUV� DUH�

JRRG� DW� GRLQJ� UHVHDUFK�� EXW� WKH\� DUH� VWUXJJOLQJ� LQ� ZULWLQJ� WKH� UHSRUW�� 6RPH�

UHVHDUFK� DUWLFOHV� DUH� ZULWWHQ� OHVV� V\VWHPDWLFDOO\�� VR� WKDW�� UHDGHUV� KDYH� GLIILFXOW\�

UHDGLQJ�WKH�DUWLFOH��)RU�WKLV�UHDVRQ��VWXGLHV�DERXW�PRYH�DQG�UKHWRULFDO�SDWWHUQ�KDYH�

EHHQ�GRQH�E\�VRPH�UHVHDUFKHUV�WR�LGHQWLI\�WKH�SDWWHUQ�RI�UHVHDUFK�DUWLFOH�ZULWLQJ��

7KH�ZULWLQJ�SDWWHUQ�WKHQ�OHG�LQWR�WKH�REOLJDWRU\�PRYH�WKDW�VKRXOG�EH�ZULWWHQ�LQ�WKH�

ILHOG� RI� VWXG\� �.DQRNVLODSDWKDP�� �������� &RQVHTXHQWO\�� LW� ZLOO� EH� HDVLHU� IRU�

UHVHDUFKHUV� WR�ZULWH� D� UHVHDUFK�DUWLFOH�E\� IROORZLQJ� WKH�REOLJDWRU\�PRYH�DQG� WKH�

V\VWHPDWLFDO�SDWWHUQ���

(QJOLVK�KDV�EHHQ�HVWDEOLVKHG�DV�DQ� LQWHUQDWLRQDO� ODQJXDJH��7KHUHIRUH�� WKH�

UHVHDUFK�DUWLFOH��5$��LQ�(QJOLVK�KDV�FRQVHTXHQWO\�EHFRPH�WKH�PHDQV�IRU�VFKRODUO\�

FRPPXQLFDWLRQ� DQG�FLUFXODWLRQ�RI� DFDGHPLF�NQRZOHGJH�DPRQJ� UHVHDUFKHUV� IURP�

�����������������������������������������������������������
�� 6�� 3�� 5DOOLVRQ�� ³:KDW� DUH� -RXUQDOV� IRU"´�� 7KH� $QQDOV� RI� 7KH� 5R\DO� &ROOHJH� RI� 6XUJHRQV� RI�
(QJODQG���������������������
�� +�� 0DUDVKL�� 	� +�� $GLEDQ�� ³7KH� (IIHFW� RI� 8VLQJ� 6KRUW� 6LOHQW� $QLPDWLRQ� RQ� ()/� /HDUQHUV¶�
:ULWLQJ��(QJOLVK�5HYLHZ´��-RXUQDO�RI�(QJOLVK�(GXFDWLRQ��������������������
�� %�� .DQRNVLODSDWKDP�� ³'LVWLQJXLVKLQJ� WH[WXDO� IHDWXUHV� FKDUDFWHUL]LQJ� VWUXFWXUDO� YDULDWLRQ� LQ�
UHVHDUFK�DUWLFOHV�DFURVV� WKUHH�HQJLQHHULQJ�VXE�GLVFLSOLQH�FRUSRUD´��(QJOLVK� IRU�6SHFLILF�3XUSRVHV��
����������������
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GLIIHUHQW� GLVFRXUVH� FRPPXQLWLHV��� +RZHYHU�� QRW� DOO� UHVHDUFKHUV� FDQ� ZULWH� WKHLU�

UHSRUW�LQ�(QJOLVK�ZHOO��,W�LPSOLHV�WR�WKH�YDULHW\�RI�WKH�ZULWLQJ�E\�WKH�UHVHDUFKHUV�LQ�

ZULWLQJ�WKH�UHVHDUFK�DUWLFOH��$�VWXG\�FDOOHG�DV�JHQUH�DQDO\VLV�LV�DEOH�WR�LQYHVWLJDWH�

KRZ�WH[WV�FDQ�EH�GLVWLQJXLVKHG�E\�UKHWRULFDO�VWUXFWXUH�DFFRUGLQJ�WR�WKH�VHTXHQFH�RI�

PRYHV�DQG�VWHSV�LQFOXGLQJ�WKH�5$��+XVVLQ�	�1LPHKFKLVDOHP����������

�,Q�UHFHQW�\HDUV��WKH�VWXG\�RI�WKH�DFDGHPLF�JHQUH�KDV�EHFRPH�WKH�IRFXV�RI�

(QJOLVK� IRU�6SHFLILF�3XUSRVHV� �(63��DQG�(QJOLVK� IRU�$FDGHPLF�3XUSRVHV� �($3��

UHVHDUFKHUV� GXH� WR� LWV� SHGDJRJLFDO� LPSOLFDWLRQV�� 7KH� XQGHUO\LQJ� VFKHPDWLF�

VWUXFWXUH�RI�5$V� �RUJDQL]DWLRQ�RI�PRYHV� DQG� VWHSV��KDV�EHHQ� WKH� IRFXV�RI�PDQ\�

JHQUH�EDVHG� VWXGLHV� VLQFH� 6ZDOHV¶� ������� SXEOLFDWLRQ� RI� WKH� UHYLVHG� &UHDWH� D�

5HVHDUFK� 6SDFH� �&$56�� PRGHO��� $FFRUGLQJ� WR� 6ZDOHV� �������� JHQUH� DQDO\VLV�

DSSURDFK� LV� WKDW� D� WH[W� ZLWKLQ� D� JHQUH� WHQGV� WR� IROORZ� D� W\SLFDO� WH[WXDO� SDWWHUQ��

FRPSULVLQJ� D�QXPEHU�RI� VSHFLILF�PRYHV� VHTXHQFHG� LQ� D�SDUWLFXODU�RUGHU� WKDW� DUH�

DOVR� UHDOL]HG� E\� D� VHULHV� RI� VWHSV�� ³0RYH´� UHIHUV� WR� D� GLVFRXUVDO� VHJPHQW� WKDW�

SHUIRUPV�D�SDUWLFXODU�FRPPXQLFDWLYH�IXQFWLRQ��6ZDOHV��������ZKHUHDV�D�³VWHS´�LV�

GHILQHG�DV�³D�ORZHU�OHYHO� WH[W� WKDQ�WKH�PRYH�WKDW�SURYLGHV�D�GHWDLOHG�SHUVSHFWLYH�

RQ�WKH�RSWLRQV�RSHQ�WR�WKH�ZULWHU�LQ�VHWWLQJ�RXW�WKH�PRYHV´����

)URP� WKH� WLPH�EHLQJ��PDQ\� UHVHDUFKHUV�KDYH�EHHQ�FRQGXFWLQJ� VWXGLHV�RQ�

WKH� VFKHPDWLF� VWUXFWXUH�RI� UHVHDUFK� DUWLFOH� LQ�GHSWK�E\�DQDO\]LQJ�HDFK�VHFWLRQ�RI�

5$� VXFK� DV� WKH� DEVWUDFW� VHFWLRQ�� LQWURGXFWLRQ� VHFWLRQ�� DQG� DOVR� WKH� GLVFXVVLRQ�

�����������������������������������������������������������
�� 6ZDOHV�� -��0��� 5HVHDUFK� JHQUHV�� ([SORUDWLRQV� DQG� DSSOLFDWLRQV�� �&DPEULGJH�� 8.�� &DPEULGJH�
8QLYHUVLW\�3UHVV��������������
�1�,�6�0�� +XVVLQ�� 	�� 9�� 1LPHKFKLVDOHP�� ³2UJDQLVDWLRQ� DQG�0RYH� 6WUXFWXUH� LQ� WKH� 5HVXOWV� DQG�
'LVFXVVLRQ�&KDSWHU�LQ�0DOD\VLDQ�8QGHUJUDGXDWHV¶�)LQDO�<HDU�3URMHFWV´��3HUWDQLND�-��6RF��6FL��	�
+XP�����������������������
�-��0��6ZDOHV��*HQUH�$QDO\VLV���&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���������
��6ZDOHV��-��0���5HVHDUFK�JHQUHV��([SORUDWLRQV�DQG�DSSOLFDWLRQV�����������
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VHFWLRQ�� )XUWKHUPRUH�� WKH� UHVHDUFKHUV� FRQGXFWHG� WKHLU� VWXG\� E\� FRPSDULQJ� VRPH�

DVSHFWV�VXFK�DV�WKH�W\SH�RI�WKH�UHVHDUFK��TXDQWLWDWLYH�DQG�TXDOLWDWLYH���WKH�VFRSH�RI�

WKH� MRXUQDO� �QDWLRQDO�DQG� LQWHUQDWLRQDO���DQG�DOVR� WKH�GLVFLSOLQH�RI� WKH�VWXG\� �RQH�

GLVFLSOLQH�WR�WKH�RWKHU���-DOLOLIDU��+D\DWL��	�1DPGDUL��������FRQGXFWHG�D�UHVHDUFK�

RQ�WKH�VFKHPDWLF�VWUXFWXUH�RI�ORFDO�DQG�LQWHUQDWLRQDO�MRXUQDO��7KH�ILQGLQJ�LQGLFDWHG�

WKDW� QR� PDMRU� TXDQWLWDWLYH� GLIIHUHQFHV� EHWZHHQ� WKH� PRYHV� XWLOL]HG� LQ� WKH� WZR�

JURXSV�RI�5$V�H[FHSW�IRU�PRYH����5HIHUHQFH�WR�SUHYLRXV�UHVHDUFK����0DVVRXP�	�

<D]GDQPHKU��������FRQGXFWHG�D�JHQUH�DQDO\VLV�RI�QDWLYH�DQG�QRQ�QDWLYH�(QJOLVK�

VSHDNHUV¶�0�$� WKHVHV��7KH�UHVXOW� LQGLFDWHG� WKDW� WKHUH� LV�D� VWDWLVWLFDOO\� VLJQLILFDQW�

GLIIHUHQFHV� EHWZHHQ� WKH� JHQUH� IROORZHG� LQ� GLVFXVVLRQ� VHFWLRQ� RI� WKH� QDWLYH� DQG�

QRQ�QDWLYH�0�$�WKHVHV����0RUHRYHU��WKH�PRYH�SDWWHUQ�LQ�GLIIHUHQW�GLVFLSOLQHV�FDQ�

FKDUDFWHUL]H� GLIIHUHQFHV� �'DUDEDG�� ��������� -XDQGD� ������� FRQGXFWHG� D� VWXG\�

FRPSDULQJ� WKH� DEVWUDFW� RI� 5$� LQ� GLIIHUHQW� ILHOGV�� QDWXUDO� VFLHQFH� DQG� VRFLDO�

VFLHQFH��7KH�ILQGLQJ� LQGLFDWHG� WKDW� LQ�QDWXUDO�VFLHQFH�� LQWURGXFWLRQ��PHWKRGRORJ\�

DQG�ILQGLQJV�ZHUH�WKH�PRVW�PDQLIHVWHG��RQ�WKH�RWKHU�KDQG�� WKH�DEVWUDFW�RQ�VRFLDO�

VFLHQFH�PDQLIHVWHG�PRUH�RQ�LQWURGXFWLRQ��SXUSRVH��PHWKRGRORJ\��DQG�ILQGLQJV����

2QH� RI� WKH� PRVW� LPSRUWDQW� VHFWLRQV� RI� 5$V� LV� WKH� GLVFXVVLRQ� VHFWLRQ�

EHFDXVH�LQ�WKLV�VHFWLRQ�ZULWHUV�VKRZ�WKH�NQRZOHGJH�FRQWULEXWLRQ�RI�WKHLU�UHVHDUFK�

ILQGLQJV�WR�WKH�DYDLODEOH�OLWHUDWXUH��7KH�GLVFXVVLRQ�VHFWLRQ�SOD\V�DQ�LPSRUWDQW�UROH�
�����������������������������������������������������������
�$��-DOLOLIDU��$�0��+D\DWL��	�1��1DPGDUL��³$�&RPSDUDWLYH�6WXG\�RI�5HVHDUFK�$UWLFOH�'LVFXVVLRQ�
6HFWLRQV�RI�/RFDO�DQG�,QWHUQDWLRQDO�$SSOLHG�/LQJXLVWLF�-RXUQDOV´��7KH�-RXUQDO�RI�$VLD�7()/��������
�����������
��<�+��0DVVRXP��	�(��<D]GDQPHKU��³$�*HQUH�DQDO\VLV�RI�WKH�'LVFXVVLRQ�6HFWLRQ�RI�,UDQLDQ�DQG�
(QJOLVK� (/7�7KHVHV�� $� &RPSDUDWLYH� 6WXG\´��7KHRU\� DQG� 3UDFWLFH� LQ� /DQJXDJH� 6WXGLHV�� �������
��������������
���$��0��'DUDEDG�� ³0RYH�$QDO\VLV�RI�5HVHDUFK�$UWLFOH�$EVWUDFWV��$�&URVV�'LVFLSOLQDU\�6WXG\´��
,QWHUQDWLRQDO�-RXUQDO�RI�/LQJXLVWLFV����������������������
���0��5��-XDQGD��$�&RPSDULVRQ�RI�5KHWRULFDO�0RYHV�,Q�6WXGHQWV¶�8QGHUJUDGXDWH�7KHVLV�$EVWUDFW�
�'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD���������
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LQ�5$V�LQ�WKDW�ZULWHUV�QHHG�WR�SRVLWLRQ�WKHLU�UHVHDUFK�LQ�UHODWLRQ�WR�RWKHU�ZULWLQJ�LQ�

WKH�ILHOG��WKHUHE\�FRQWULEXWLQJ�WR�GLVFLSOLQDU\�NQRZOHGJH�LQ�WKHLU�UHVSHFWLYH�ILHOGV�

�%DVWXUNPHQ��������<DQJ�	�$OOLVRQ�����������7KH�PDLQ�FRPPXQLFDWLYH�IXQFWLRQ�

RI� GLVFXVVLRQ� VHFWLRQV� KDV� EHHQ� GHILQHG� DV� WKH� VHFWLRQ� LQ�ZKLFK�ZULWHUV� H[SODLQ�

³ZK\�WKH�UHVXOWV�RFFXUUHG�DV�WKH\�GLG´��%LWFKHQHU���������FRPSDUH�WKHLU�UHVXOWV�WR�

SUHYLRXV�UHVHDUFK��DQG�GLVFXVV�WKH�VLJQLILFDQFH�RI�UHVXOWV����,Q�RWKHU�ZRUGV��LQ�WKLV�

VHFWLRQ�� WKH�ZULWHUV�H[SODLQ�ZK\� WKHLU� UHVHDUFK� ILQGLQJV�DUH� LQ� WKH�ZD\V� WKH\�DUH�

DQG�ZKDW� WKH\�PHDQ��+RZHYHU�� WKH� GLVFXVVLRQ� VHFWLRQ� KDV� EHHQ� IRXQG� WR� EH� WKH�

PRVW� FKDOOHQJLQJ� SDUW� RI�5$V�� WKHVHV�� DQG� GLVVHUWDWLRQV� WR�ZULWH� IRU� ERWK� QDWLYH�

DQG�QRQ�QDWLYH� VSHDNHUV�RI�(QJOLVK� �%DUGL��������6ZDOHV�����������$FFRUGLQJ� WR�

%HOFKHU��DV�FLWHG�LQ�$UV\DG���������WKH�TXDOLW\�RI�GLVFXVVLRQ�VHFWLRQ�RI�DQ�5$�DOVR�

GHWHUPLQHV� WKH� TXDOLW\� RI� WKH� 5$� LWVHOI� DQG� WKHUHIRUH�� ZULWHUV� KDYH� WR� ZULWH� LW�

FDUHIXOO\�FRQIRUPLQJ�WR�WKH�DSSURSULDWH�GLVFRXUVH�VWUXFWXUH�DQG�VW\OH����

,Q� DGGLWLRQ�� WKH� UKHWRULF� VWUXFWXUH� RI� WKH� GLVFXVVLRQ� RI� WKH� UHVXOWV� VHFWLRQ�

KDV� UHFHLYHG� JURZLQJ� DWWHQWLRQ� LQ� (QJOLVK� IRU� DFDGHPLF� SXUSRVHV� �($3�� JHQUH�

EDVHG� VWXGLHV�� DQG� WKLV� VHFWLRQ� KDV� EHHQ� H[DPLQHG� LQ� LQGLYLGXDO� GLVFLSOLQHV� RU�

GLVFLSOLQDU\� ILHOGV� �%DVWXUNPHQ�� ������ ������ <DQJ� 	� $OOLVRQ�� ��������� 7KHVH�

VWXGLHV�KDYH�LGHQWLILHG�D�VHTXHQFH�RI�PRYHV�DQG�VWHSV�FRPPRQ�WR�WKH�GLVFXVVLRQ�

�����������������������������������������������������������
��� 6XOWDQ� +�� $OKDUEL�� ³6FKHPDWLF� 6WUXFWXUH� RI� 'LVFXVVLRQ� RI� 5HVXOWV� 6HFWLRQV� LQ� WKH� )LHOG� RI�
'HQWLVWU\�� $� &RPSDULVRQ� RI� ,QWHUQDWLRQDO� DQG� /RFDO� (QJOLVK�0HGLXP� -RXUQDOV´�� $UDE� :RUOG�
(QJOLVK�-RXUQDO��$:(-����������������������
��� -�� %LWFKHQHU�� :ULWLQJ� DQ� DSSOLHG� OLQJXLVWLFV� WKHVLV� RU� GLVVHUWDWLRQ�� $� JXLGH� WR� SUHVHQWLQJ�
HPSLULFDO�UHVHDUFK���%DVLQJVWRNH��8.��3DOJUDYH�0DFPLOODQ��������������
��� 6XOWDQ� +�� $OKDUEL�� ³6FKHPDWLF� 6WUXFWXUH� RI� 'LVFXVVLRQ� RI� 5HVXOWV� 6HFWLRQV� LQ� WKH� )LHOG� RI�
'HQWLVWU\��$�&RPSDULVRQ�RI�,QWHUQDWLRQDO�DQG�/RFDO�(QJOLVK�0HGLXP�-RXUQDOV´�������
���6��$UV\DG��³$�*HQUH�%DVHG�$QDO\VLV�RQ�'LVFXVVLRQ�6HFWLRQ�RI�5HVHDUFK�$UWLFOHV�LQ�,QGRQHVLDQ�
:ULWWHQ�E\�,QGRQHVLDQ�6SHDNHUV´��,QWHUQDWLRQDO�-RXUQDO�RI�/LQJXLVWLFV���������������������
��� 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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VHFWLRQV�LQ�GLIIHUHQW�GLVFLSOLQHV��DQG�WKH�PRYHV�DQG�VWHSV�LGHQWLILHG�ZHUH�DVFULEHG�

WR� GLIIHUHQW� IUDPHZRUNV� XVHG� EXW� QRW� XQLTXH� WR� WKH� GLIIHUHQW� GLVFLSOLQDU\� DUHDV�

H[SORUHG��,Q�DGGLWLRQ��UHVHDUFK�KDV�LQGLFDWHG�WKDW� WKH�GLVFXVVLRQ�VHFWLRQV�IHDWXUHG�

WKH�SUHVHQFH�RI�UHSHDWHG�F\FOHV�RI�PRYHV�DQG�WKDW�QR�REOLJDWRU\�PRYHV�DFURVV�WKH�

GLVFLSOLQHV�H[DPLQHG�ZHUH�UHSRUWHG��3HDFRFN�����������

5HOHYDQW� WR� WKH� FXUUHQW� VWXG\�DUH� WKH� UHFHQW� VWXGLHV�RI�<DQJ�DQG�$OOLVRQ�

�������DQG�%DVWXUNPHQ���������������<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\���� 7KH�

FRPPHQWLQJ� RQ� UHVXOWV� PRYH� LV� IXUWKHU� H[DPLQHG� E\� %DVWXUNPHQ� ������� LQ�

GLVFXVVLRQ�VHFWLRQV� LQ�5$V�DQG�PDVWHU¶V�GLVVHUWDWLRQV�IURP�WKH�ILHOG�RI� ODQJXDJH�

WHDFKLQJ��%DVWXUNPHQ�ILQGV�WKDW�ERWK�5$�DXWKRUV�DQG�PDVWHU¶V�GLVVHUWDWLRQ�ZULWHUV�

GLVFXVVHG� WKHLU� ILQGLQJV� PDLQO\� WKURXJK� D� VHULHV� RI� UHVXOW±FRPPHQWV� VHTXHQFHV�

ZKHUH� UHVXOWV� IURP� WKHLU� VWXG\�ZHUH� GLVFXVVHG� RQH� E\� RQH� RU� DV� VHWV� RI� UHODWHG�

UHVXOWV���� )XUWKHUPRUH�� %DVWXUNPHQ¶V� ������� LQYHVWLJDWLRQ� RI� WKH� VWHSV� LQ�

�����������������������������������������������������������
���0��3HDFRFN��³&RPPXQLFDWLYH�PRYHV�LQ�WKH�GLVFXVVLRQ�VHFWLRQ�RI�UHVHDUFK�DUWLFOHV´��6\VWHP������
�������������
���5��<DQJ��	�'��$OOLVRQ��³5HVHDUFK�DUWLFOHV�LQ�DSSOLHG�OLQJXLVWLFV��0RYLQJ�IURP�UHVXOWV�WR�
&RQFOXVLRQV´��(QJOLVK�IRU�6SHFLILF�3XUSRVHV�������������������
���+��%DVWXUNPHQ��³&RPPHQWLQJ�RQ�UHVXOWV�LQ�SXEOLVKHG�UHVHDUFK�DUWLFOHV�DQG�PDVWHUV�GLVVHUWDWLRQV�
LQ�/DQJXDJH�7HDFKLQJ´��-RXUQDO�RI�(QJOLVK�IRU�$FDGHPLF�3XUSRVHV������������������
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FRPPHQWLQJ�RQ�UHVXOWV�PRYH�LQ�WKH�GLVFXVVLRQ�RI�UHVXOWV�VHFWLRQ�LQ�GHQWLVWU\�5$V��

%DVWXUNPHQ��������ILQGV�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��%DVWXUNPHQ��������<DQJ�	�$OOLVRQ�����������

7KHUHIRUH�� WKH� FXUUHQW� VWXG\� DLPV� WR� H[SORUH� WKH� PRYH� DQG� UKHWRULF�

VWUXFWXUH�RI�GLVFXVVLRQ�VHFWLRQV�IURP�WKH�ILHOG�RI�(QJOLVK�/DQJXDJH�6WXGLHV�IURP�

WZR� GLIIHUHQW� UHVHDUFK� DUWLFOHV� �L�H��� TXDQWLWDWLYH� DQG� TXDOLWDWLYH��� GUDZLQJ� RQ�

UHOHYDQW�H[LVWLQJ�IUDPHZRUNV�RI�GLVFXVVLRQ�VHFWLRQV�SURYLGHG� LQ�<DQJ�	�$OOLVRQ�

�������� ,QGHHG�� LW� LV� KRSHG� WKDW� WKH� REWDLQHG� UHVXOWV� RI� WKLV� VWXG\� FRXOG� EH�

HPSOR\HG� WR� UDLVH� WKH� ZULWHUV¶� DZDUHQHVV� RI� WKH� UKHWRULFDO� VWUXFWXUH� WKDW� PLJKW�

H[LVW�EHWZHHQ�WKH�GLVFXVVLRQ�VHFWLRQV�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�DUWLFOHV��

%�� 5HVHDUFK�4XHVWLRQ�

$FFRUGLQJ� WR� WKH� EDFNJURXQG� DERYH�� WKH� SUHVHQW� VWXG\� LV� IRFXV� RQ�

DQVZHULQJ�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV��

��� :KDW�DUH�WKH�PRYH�DQG�VWHSV�IRXQG�LQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�

DUWLFOH�GLVFXVVLRQ"�

��� +RZ�DUH�WKH�UKHWRULF�VWUXFWXUH�SDWWHUQ�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�

UHVHDUFK�DUWLFOH�GLVFXVVLRQ"�

&�� 7KH�2EMHFWLYH�RI�WKH�6WXG\�

%DVHG�RQ�WKH�UHVHDUFK�TXHVWLRQV�DERYH��WKLV�VWXG\�LV�DLPHG�DW��

�����������������������������������������������������������
��� +�� %DVWXUNPHQ�� ³$� JHQUH�EDVHG� LQYHVWLJDWLRQ� RI� GLVFXVVLRQ� VHFWLRQV� RI� UHVHDUFK� DUWLFOHV� LQ�
'HQWLVWU\�DQG�GLVFLSOLQDU\�YDULDWLRQ´��-RXUQDO�RI�(QJOLVK�IRU�$FDGHPLF�3XUSRVHV�������������������
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��� 7R�ILQG�RXW�WKH�PRYH�DQG�VWHSV�IRXQG�LQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�

UHVHDUFK�DUWLFOH�GLVFXVVLRQ��

��� 7R�LQYHVWLJDWH�WKH�UKHWRULF�VWUXFWXUH�SDWWHUQ�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�

UHVHDUFK�DUWLFOH�GLVFXVVLRQ��

'�� 7KH�6LJQLILFDQFH�RI�WKH�6WXG\�

5KHWRULFDO� PRYH� VWUXFWXUH� LQ� GLVFXVVLRQ� VHFWLRQ� VKRXOG� QRW� EH�

XQGHUHVWLPDWHG� LQ� VFLHQWLILF� UHVHDUFK�� %DVHG� RQ� WKDW� DVVXPSWLRQ�� WKLV� VWXG\�ZLOO�

GRQDWH�WR�RSHQ�D�ZLGHU�SHUVSHFWLYH� LQ� WKH� UHVHDUFK�RQ�ZHOO�NQRZOHGJH�DERXW� WKH�

PRYHV� RI� UKHWRULFDO� VWUXFWXUH� RI� GLVFXVVLRQ�ZULWLQJ� WR� SURYLGH� D� FOHDUHU� YLHZ�RI�

VWXGHQWV�� HGXFDWRUV�� DGYLVRUV�� DQG� QH[W� UHVHDUFKHUV¶�ZULWLQJ� DELOLW\�� )XUWKHU�� WKLV�

VWXG\�LV�VLJQLILFDQW�LQ�VRPH�SRLQWV�DV�IROORZ��

)LUVWO\��WKH�ILQGLQJV�RI�WKH�SUHVHQW�VWXG\�ZRXOG�SURYLGH�DQ�LQVLJKW�LQWR�WKH�

UKHWRULFDO�RUJDQL]DWLRQ�RI�UHVHDUFK�DUWLFOH�GLVFXVVLRQ�LQ�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�

UHVHDUFK�� 7KH� ILQGLQJV� RI� WKH� SUHVHQW� VWXG\� ZRXOG� KHOS� KLJKHU� VWXGHQWV� DQG�

LQH[SHULHQFHG� ZULWHUV� WR� KDYH� D� FOHDUHU� SLFWXUH� RI� WKH� UKHWRULFDO� VWUXFWXUHV� RI� D�

UHVHDUFK� DUWLFOH� GLVFXVVLRQ��7KHVH� ILQGLQJV�ZRXOG� DOVR� HQDEOH� WKHP� WR� UHFRJQL]H�

WKH� DQWLFLSDWHG� FKDUDFWHULVWLFV� RI� D� VWDQGDUG� RI� UHVHDUFK� DUWLFOH� GLVFXVVLRQ�� 7KH�

ILQGLQJV�FDQ�KHOS�QRYLFH�ZULWHUV�DQG�UHVHDUFKHUV�SURGXFH�D�ZHOO�ZULWWHQ�GLVFXVVLRQ�

ZLWK�DQ�DSSURSULDWH�IRUP�DQG�FRPSOHWH�FRQWHQWV�IRU�WKH�DXGLHQFH���

)XUWKHUPRUH��WKH�ILQGLQJV�RQ�WKH�UKHWRULFDO�RUJDQL]DWLRQ�RI�UHVHDUFK�DUWLFOH�

GLVFXVVLRQ�DUH�SHGDJRJLFDOO\�EHQHILFLDO�IRU�WKH�WHDFKLQJ�RI�ZULWLQJ�DQG�UHDGLQJ�IRU�

DFDGHPLF�SXUSRVHV��*HQUH�DQDO\VLV�\LHOGV�SHGDJRJLFDO�LPSOLFDWLRQV�ZKLFK�FDQ�EH�

HIIHFWLYHO\� XVHG� LQ� ODQJXDJH� WHDFKLQJ� DQG� OHDUQLQJ�� .DQRNVLOSDWKDP� �������
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PHQWLRQHG�WKH�UROH�RI�WKH�UKHWRULFDO�VWUXFWXUH�LQ�UHDGLQJ�WKDW�OHDUQHUV�FRXOG�XVH�WKH�

UKHWRULFDO�VWUXFWXUH�DV�D�WHPSODWH�WR�IROORZ��ZKLOH�UHDGLQJ��DQG�NQHZ�WKH�FRQWHQWV�

WR�EH�LQFOXGHG�WR�FRQIRUP�WR�WKH�H[SHFWDWLRQ�RI�GLVFRXUVH�FRPPXQLW\����0RUHRYHU��

WKH� UROH� RI� IRUPDO� WUDLQLQJ� RI� JHQUH� IRU� VWXGHQWV� DQG� ZULWHUV� LV� WKDW� LW� KHOSV�

UHGXFLQJ� WKH� ULVN� RI� VXEMHFWLYLW\� DQG� YHUERVLW\�� DQG� LQFUHDVH� WKH� FODULW\� LQ� WKHLU�

DEVWUDFW�ZULWLQJ��

(�� 6FRSH�DQG�/LPLWDWLRQ�

7KH�VFRSH�RI�WKLV�VWXG\�ZDV�OLPLWHG�WR�DQ�LQYHVWLJDWLRQ�RI�TXDQWLWDWLYH�DQG�

TXDOLWDWLYH�UHVHDUFK�DUWLFOHV�LQ�WKH�ILHOG�RI�(QJOLVK�/DQJXDJH�6WXGLHV�SXEOLVKHG�LQ�

����� WR� ������� 7KLV� VWXG\� H[SORUHG� WKH� UKHWRULFDO� VWUXFWXUH� RI� UHVHDUFK� DUWLFOH�

GLVFXVVLRQ� DQG� LWV� IHDWXUH�� )XUWKHUPRUH�� WKH� VFRSH� RI� WKLV� VWXG\� LQFOXGHV� WKH�

FRQWUDVWLYH�DQDO\VLV�RI�GLVFXVVLRQ�LQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�IRUPV��2QO\�RQH�

VSHFLILF� IUDPHZRUN� LV� XVHG� IRU� WKH� UKHWRULFDO� PRYH� DQDO\VLV�� WKDW� LV�� <DQJ� 	�

$OOLVRQ¶V��������IUDPHZRUN���

)�� 'HILQLWLRQ�RI�.H\�7HUPV�

��� *HQUH�

*HQUH�FRPSULVHV�D�FODVV�RI�FRPPXQLFDWLYH�HYHQWV��WKH�PHPEHUV�RI�ZKLFK�

VKDUH�VRPH�VHW�RI�FRPPXQLFDWLYH�SXUSRVHV�����

��� 0RYH�

$�GLVFRXUVDO�VHJPHQW�WKDW�SHUIRUPV�D�SDUWLFXODU�FRPPXQLFDWLYH�IXQFWLRQ����

��� 6WHS�
�����������������������������������������������������������
���%��.DQRNVLODSDWKDP��³5KHWRULFDO�VWXGLHV�RI�ELRFKHPLVWU\�UHVHDUFK�DUWLFOHV´��(QJOLVK�IRU�6SHFLILF�
3XUSRVHV��������������������
Ϯϯ�-��0��6ZDOHV��*HQUH�DQDO\VLV��(QJOLVK�LQ�DFDGHPLF�DQG�UHVHDUFK�VHWWLQJV��1HZ�<RUN��
&DPEULGJH�8QLYHUVLW\�3UHVV�������������
���-��0��6ZDOHV��5HVHDUFK�JHQUHV��([SORUDWLRQV�DQG�DSSOLFDWLRQV�����������
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$�ORZHU�OHYHO�WH[W�WKDQ�WKH�PRYH�WKDW�SURYLGHV�D�GHWDLOHG�SHUVSHFWLYH�RQ�WKH�

RSWLRQV�RSHQ�WR�WKH�ZULWHU�LQ�VHWWLQJ�RXW�WKH�PRYHV����

�����������������������������������������������������������
���6ZDOHV��-��0���5HVHDUFK�JHQUHV��([SORUDWLRQV�DQG�DSSOLFDWLRQV�����������


