
WKH�WKHPHV��,W�LV�DW�WKLV�SRLQW�DV�ZHOO�WKDW�\RX�FRXOG�DGYDQFH�D�FULWLTXH�RI�WKH�SDVW�OLWHUDWXUH�DQG
SRLQW�RXW�GHILFLHQFLHV�LQ�LW�DQG�LVVXHV�LQ�LWV�PHWKRGV��VHH�%RRWH�	�%HLOH��������

6HDUFKLQJ�&RPSXWHUL]HG�'DWDEDVHV
7R�HDVH�WKH�SURFHVV�RI�FROOHFWLQJ�UHOHYDQW�PDWHULDO��WKHUH�DUH�VRPH�WHFKQLTXHV�XVHIXO�LQ�DFFHVVLQJ

WKH�OLWHUDWXUH�TXLFNO\�WKURXJK�GDWDEDVHV��&RPSXWHU�GDWDEDVHV�RI�WKH�OLWHUDWXUH�DUH�QRZ�DYDLODEOH�LQ
DFDGHPLF�OLEUDULHV�DQG� WKURXJK� WKH� ,QWHUQHW�� DQG� WKH\�SURYLGH�HDV\�DFFHVV� WR� WKRXVDQGV�RI� MRXUQDOV�
FRQIHUHQFH�SDSHUV��DQG�PDWHULDOV�RQ�PDQ\�GLIIHUHQW�WRSLFV��$FDGHPLF�OLEUDULHV�DW�PDMRU�XQLYHUVLWLHV
KDYH�SXUFKDVHG�FRPPHUFLDO�GDWDEDVHV� DV�ZHOO� DV�REWDLQHG�GDWDEDVHV� LQ� WKH�SXEOLF�GRPDLQ��2QO\�D
IHZ�RI�WKH�PDMRU�GDWDEDVHV�DYDLODEOH�ZLOO�EH�UHYLHZHG�KHUH��EXW�WKH\�DUH�WKH�PDMRU�VRXUFHV�WR�MRXUQDO
DUWLFOHV�DQG�GRFXPHQWV�WKDW�\RX�VKRXOG�FRQVXOW�WR�GHWHUPLQH�ZKDW�OLWHUDWXUH�LV�DYDLODEOH�RQ�\RXU�WRSLF�
(5,&� LV� D� IUHH� RQOLQH� GLJLWDO� OLEUDU\� RI� HGXFDWLRQ� UHVHDUFK� DQG� LQIRUPDWLRQ� VSRQVRUHG� E\� WKH

,QVWLWXWH�RI�(GXFDWLRQ�6FLHQFHV��,(6��RI�WKH�8�6��'HSDUWPHQW�RI�(GXFDWLRQ��7KLV�GDWDEDVH�FDQ�EH�IRXQG
D W�ZZZ�HULF�HG�JRY�� DQG� (5,&� SURYLGHV� D� VHDUFK� RI� ���� PLOOLRQ� LWHPV� LQGH[HG� VLQFH� ������ 7KH
FROOHFWLRQ�LQFOXGHV�MRXUQDO�DUWLFOHV��ERRNV��UHVHDUFK�V\QWKHVHV��FRQIHUHQFH�SDSHUV��WHFKQLFDO�UHSRUWV�
SROLF\�SDSHUV��DQG�RWKHU�HGXFDWLRQ�UHODWHG�PDWHULDOV��(5,&�LQGH[HV�PRUH�WKDQ�KXQGUHGV�RI�MRXUQDOV�
DQG� OLQNV� DUH� DYDLODEOH� WR� IXOO�WH[W� FRSLHV� RI� PDQ\� RI� WKH� PDWHULDOV�� 7R� EHVW� XWLOL]H� (5,&�� LW� LV
LPSRUWDQW�WR�LGHQWLI\�DSSURSULDWH�GHVFULSWRUV�IRU�\RXU�WRSLF��WKH�WHUPV�XVHG�E\�LQGH[HUV�WR�FDWHJRUL]H
DUWLFOH� RU� GRFXPHQWV�� 5HVHDUFKHUV� FDQ� VHDUFK� WKURXJK� WKH�7KHVDXUXV� RI� (5,&�'HVFULSWRUV� �(5,&�
������ RU� EURZVH� WKH� RQOLQH� WKHVDXUXV��$�UHVHDUFK� WLS� LQ� FRQGXFWLQJ� DQ� (5,&� VHDUFK� LV� WR� ORFDWH
UHFHQW� MRXUQDO�DUWLFOHV�DQG�GRFXPHQWV�RQ�\RXU�WRSLF��7KLV�SURFHVV�FDQ�EH�HQKDQFHG�E\�FRQGXFWLQJ�D
SUHOLPLQDU\� VHDUFK� XVLQJ� GHVFULSWRUV� IURP� WKH� RQOLQH� WKHVDXUXV� DQG� ORFDWLQJ� D� MRXUQDO� DUWLFOH� RU
GRFXPHQW� ZKLFK� LV� RQ� \RXU� WRSLF�� 7KHQ� ORRN� FORVHO\� DW� WKH� GHVFULSWRUV� XVHG� LQ� WKLV� DUWLFOH� DQG
GRFXPHQW�DQG�UXQ�DQRWKHU�VHDUFK�XVLQJ�WKHVH�WHUPV��7KLV�SURFHGXUH�ZLOO�PD[LPL]H�WKH�SRVVLELOLW\�RI
REWDLQLQJ�D�JRRG�OLVW�RI�DUWLFOHV�IRU�\RXU�OLWHUDWXUH�UHYLHZ�
$QRWKHU� IUHH� GDWDEDVH� WR� VHDUFK� LV� *RRJOH� 6FKRODU�� ,W� SURYLGHV� D� ZD\� WR� EURDGO\� VHDUFK� IRU

OLWHUDWXUH� DFURVV� PDQ\� GLVFLSOLQHV� DQG� VRXUFHV�� VXFK� DV� SHHU�UHYLHZHG� SDSHUV�� WKHVHV�� ERRNV�
DEVWUDFWV�� DQG� DUWLFOHV� IURP� DFDGHPLF� SXEOLVKHUV�� SURIHVVLRQDO� VRFLHWLHV�� XQLYHUVLWLHV�� DQG� RWKHU
VFKRODUO\�RUJDQL]DWLRQV��7KH�DUWLFOHV�LGHQWLILHG�LQ�D�*RRJOH�6FKRODU�VHDUFK�SURYLGH�OLQNV�WR�DEVWUDFWV�
UHODWHG�DUWLFOHV��HOHFWURQLF�YHUVLRQV�RI�DUWLFOHV�DIILOLDWHG�ZLWK�D�OLEUDU\�\RX�VSHFLI\��ZHE�VHDUFKHV�IRU
LQIRUPDWLRQ�DERXW�WKLV�ZRUN��DQG�RSSRUWXQLWLHV�WR�SXUFKDVH�WKH�IXOO�WH[W�RI�WKH�DUWLFOH�
5HVHDUFKHUV� FDQ� REWDLQ� DEVWUDFWV� WR� SXEOLFDWLRQV� LQ� WKH� KHDOWK� VFLHQFHV� WKURXJK� WKH� IUHH�DFFHVV

3XE0HG��7KLV�GDWDEDVH�LV�D�VHUYLFH�RI�WKH�8�6��1DWLRQDO�/LEUDU\�RI�0HGLFLQH��DQG�LW�LQFOXGHV�RYHU���
PLOOLRQ�FLWDWLRQV�IURP�0('/,1(�DQG�OLIH�VFLHQFH�MRXUQDOV�IRU�ELRPHGLFDO�DUWLFOHV�JRLQJ�EDFN�WR�WKH
����V� �ZZZ�QFEL�QOP�QLK�JRY��� 3XE0HG� LQFOXGHV� OLQNV� WR� IXOO�WH[W� DUWLFOHV� �ORFDWHG� LQ� DFDGHPLF
OLEUDULHV�� DQG� RWKHU� UHODWHG� UHVRXUFHV�� 7R� VHDUFK� 3XE0HG�� WKH� UHVHDUFKHU� XVHV� 0H6+� �0HGLFDO
6XEMHFW�+HDGLQJV�� WHUPV�� WKH�8�6��1DWLRQDO�/LEUDU\� RI�0HGLFLQH¶V� FRQWUROOHG� YRFDEXODU\� WKHVDXUXV
XVHG�IRU�LQGH[LQJ�DUWLFOHV�IRU�0('/,1(�3XE0HG��7KLV�0H6+�WHUPLQRORJ\�SURYLGHV�D�FRQVLVWHQW�ZD\
WR�UHWULHYH�LQIRUPDWLRQ�DERXW�WRSLFV�WKDW�PD\�EH�GHVFULEHG�XVLQJ�GLIIHUHQW�WHUPV�
$FDGHPLF� OLEUDULHV� DOVR� KDYH� VLWH� OLFHQVHV� WR� LPSRUWDQW� FRPPHUFLDO� GDWDEDVHV�� 2QH� W\SLFDOO\

DYDLODEOH� LV� 3UR4XHVW� �KWWS���SURTXHVW�FRP��� ZKLFK� HQDEOHV� D� UHVHDUFKHU� WR� VHDUFK� PDQ\� GLIIHUHQW
GDWDEDVHV�� DQG� LW� LV� RQH� RI� WKH� ODUJHVW� RQOLQH� FRQWHQW� UHSRVLWRULHV� LQ� WKH�ZRUOG��$QRWKHU�ZRXOG� EH
(%6&2�SXEOLVKLQJ��D�IRU�IHH�RQOLQH�UHVHDUFK�VHUYLFH��LQFOXGLQJ�IXOO�WH[W�GDWDEDVHV��VXEMHFW�LQGH[HV�



SRLQW�RI�FDUH� PHGLFDO� UHIHUHQFH�� KLVWRULFDO� GLJLWDO� DUFKLYHV�� DQG� H�ERRNV�� 7KH� FRPSDQ\� SURYLGHV
PRUH� WKDQ� ���� GDWDEDVHV� DQG� QHDUO\� �������� H�ERRNV��$OVR� DW� DFDGHPLF� OLEUDULHV� \RX� FDQ� VHDUFK
(5,&��3V\F,1)2��'LVVHUWDWLRQ�$EVWUDFWV��3HULRGLFDOV�,QGH[��+HDOWK�DQG�0HGLFDO�&RPSOHWH��DQG�PDQ\
PRUH� VSHFLDOL]HG� GDWDEDVHV� �H�J��� ,QWHUQDWLRQDO� ,QGH[� WR� %ODFN� 3HULRGLFDOV��� %HFDXVH� (%6&2� WDSV
LQWR� PDQ\� GLIIHUHQW� GDWDEDVHV�� LW� FDQ� EH� RQH� VHDUFK� WRRO� WR� XVH� EHIRUH� XVLQJ� PRUH� VSHFLDOL]HG
GDWDEDVHV�
$QRWKHU� FRPPHUFLDOO\� OLFHQVHG� GDWDEDVH� IRXQG� LQ� PDQ\� DFDGHPLF� OLEUDULHV� LV� 6RFLRORJLFDO

$EVWUDFWV� �&DPEULGJH� 6FLHQWLILF� $EVWUDFWV��ZZZ�FVD�FRP��� 7KLV� GDWDEDVH� LQGH[HV� RYHU� �����
MRXUQDOV�� FRQIHUHQFH� SDSHUV�� UHOHYDQW� GLVVHUWDWLRQ� OLVWLQJV�� ERRN� UHYLHZV�� DQG� VHOHFWHG� ERRNV� LQ
VRFLRORJ\��VRFLDO�ZRUN��DQG�UHODWHG�GLVFLSOLQHV��)RU�OLWHUDWXUH�LQ�WKH�ILHOG�RI�SV\FKRORJ\�DQG�UHODWHG
DUHDV��FRQVXOW�DQRWKHU�FRPPHUFLDO�GDWDEDVH��3V\F,1)2��ZZZ�DSD�RUJ���7KLV�GDWDEDVH�LQGH[HV������
MRXUQDO�WLWOHV��ERRNV��DQG�GLVVHUWDWLRQV�IURP�PDQ\�FRXQWULHV��,W�FRYHUV�WKH�ILHOG�RI�SV\FKRORJ\�DV�ZHOO
DV� SV\FKRORJLFDO� DVSHFWV� RI� SK\VLRORJ\�� OLQJXLVWLFV�� DQWKURSRORJ\�� EXVLQHVV�� DQG� ODZ�� ,W� KDV� D
7KHVDXUXV�RI�3V\FKRORJLFDO�,QGH[�7HUPV�WR�ORFDWH�XVHIXO�WHUPV�LQ�D�OLWHUDWXUH�VHDUFK�
$� ILQDO� FRPPHUFLDO�GDWDEDVH�DYDLODEOH� LQ� OLEUDULHV� LV� WKH�6RFLDO�6FLHQFHV�&LWDWLRQ� ,QGH[� �66&,�

�:HE�RI�.QRZOHGJH��7KRPVRQ�6FLHQWLILF�>KWWS���LVLZHERI�NQRZOHGJH�FRP@���,W�LQGH[HV�������MRXUQDOV
VSDQQLQJ� ��� GLVFLSOLQHV� DQG� VHOHFWLYHO\� LQGH[HV� UHOHYDQW� LWHPV� IURP� RYHU� ������ VFLHQWLILF� DQG
WHFKQLFDO� MRXUQDOV�� ,W� FDQ�EH�XVHG� WR� ORFDWH� DUWLFOHV� DQG�DXWKRUV�ZKR�KDYH�FRQGXFWHG� UHVHDUFK�RQ�D
WRSLF�� ,W� LV� HVSHFLDOO\� XVHIXO� LQ� ORFDWLQJ� VWXGLHV� WKDW� KDYH� UHIHUHQFHG� DQ� LPSRUWDQW� VWXG\��7KH�66&,
HQDEOHV�\RX�WR�WUDFH�DOO�VWXGLHV�VLQFH�WKH�SXEOLFDWLRQ�RI�WKH�NH\�VWXG\�WKDW�KDYH�FLWHG�WKH�ZRUN��8VLQJ
WKLV�V\VWHP��\RX�FDQ�GHYHORS�D�FKURQRORJLFDO�OLVW�RI�UHIHUHQFHV�WKDW�GRFXPHQW�WKH�KLVWRULFDO�HYROXWLRQ
RI�DQ�LGHD�RU�VWXG\��7KLV�FKURQRORJLFDO�OLVW�FDQ�EH�PRVW�KHOSIXO�LQ�WUDFNLQJ�WKH�GHYHORSPHQW�RI�LGHDV
DERXW�\RXU�OLWHUDWXUH�UHYLHZ�WRSLF�
,Q�VXPPDU\��P\�UHVHDUFK�WLSV�IRU�VHDUFKLQJ�FRPSXWHU�GDWDEDVHV�DUH�WR�GR�WKH�IROORZLQJ�

�� 8VH� ERWK� WKH� IUHH�� RQOLQH� OLWHUDWXUH� GDWDEDVHV� DV� ZHOO� DV� WKRVH� DYDLODEOH� WKURXJK� \RXU� DFDGHPLF
OLEUDU\�

��6HDUFK�VHYHUDO�GDWDEDVHV��HYHQ�LI�\RX�IHHO�WKDW�\RXU�WRSLF�LV�QRW�VWULFWO\�HGXFDWLRQ��DV�IRXQG�LQ�(5,&�
RU�SV\FKRORJ\��DV�IRXQG�LQ�3V\F,1)2��%RWK�(5,&�DQG�3V\F,1)2�YLHZ�HGXFDWLRQ�DQG�SV\FKRORJ\�DV
EURDG�WHUPV�IRU�PDQ\�WRSLFV�

��8VH�JXLGHV�WR�WHUPV�WR�ORFDWH�\RXU�DUWLFOHV��VXFK�DV�D�WKHVDXUXV��ZKHQ�DYDLODEOH�

��/RFDWH�DQ�DUWLFOH�WKDW�LV�FORVH�WR�\RXU�WRSLF��WKHQ�ORRN�DW�WKH�WHUPV�XVHG�WR�GHVFULEH�LW��DQG�XVH�WKHVH
WHUPV�LQ�\RXU�VHDUFK�

��8VH�GDWDEDVHV�WKDW�SURYLGH�DFFHVV�WR�IXOO�WH[W�FRSLHV�RI�\RXU�DUWLFOHV��WKURXJK�DFDGHPLF�OLEUDULHV�
\RXU�,QWHUQHW�FRQQHFWLRQ�WR�D�OLEUDU\��RU�IRU�D�IHH��DV�PXFK�DV�SRVVLEOH�VR�WKDW�\RX�FDQ�UHGXFH�WKH
DPRXQW�RI�WLPH�VHDUFKLQJ�IRU�FRSLHV�RI�\RXU�DUWLFOHV�

$�3ULRULW\�IRU�6HOHFWLQJ�/LWHUDWXUH�0DWHULDO
,�UHFRPPHQG�WKDW�\RX�HVWDEOLVK�D�SULRULW\�LQ�D�VHDUFK�RI�WKH�OLWHUDWXUH��:KDW�W\SHV�RI�OLWHUDWXUH�PLJKW

EH�UHYLHZHG�DQG�LQ�ZKDW�SULRULW\"�&RQVLGHU�WKH�IROORZLQJ�

��� (VSHFLDOO\�LI�\RX�DUH�H[DPLQLQJ�D�WRSLF�IRU�WKH�ILUVW�WLPH�DQG�XQDZDUH�RI�WKH�UHVHDUFK�RQ�LW��VWDUW



ZLWK�EURDG� V\QWKHVHV�RI� WKH� OLWHUDWXUH�� VXFK�DV�RYHUYLHZV� IRXQG� LQ�HQF\FORSHGLDV� �H�J���$LNLQ�
������ .HHYHV�� ������� <RX� PLJKW� DOVR� ORRN� IRU� VXPPDULHV� RI� WKH� OLWHUDWXUH� RQ� \RXU� WRSLF
SUHVHQWHG�LQ�MRXUQDO�DUWLFOHV�RU�DEVWUDFW�VHULHV��H�J���$QQXDO�5HYLHZ�RI�3V\FKRORJ\������±��

��� 1H[W�� WXUQ� WR� MRXUQDO� DUWLFOHV� LQ� UHVSHFWHG� QDWLRQDO� MRXUQDOV²HVSHFLDOO\� WKRVH� WKDW� UHSRUW
UHVHDUFK� VWXGLHV��%\�UHVHDUFK��,�PHDQ�WKDW�WKH�DXWKRU�RU�DXWKRUV�SRVH�D�TXHVWLRQ�RU�K\SRWKHVLV�
FROOHFW�GDWD��DQG�WU\�WR�DQVZHU�WKH�TXHVWLRQ�RU�K\SRWKHVLV��7KHUH�DUH�MRXUQDOV�ZLGHO\�UHDG�LQ�\RXU
ILHOG�� DQG� W\SLFDOO\� WKH\� DUH� SXEOLFDWLRQV� ZLWK� D� KLJK�TXDOLW\� HGLWRULDO� ERDUG� FRQVLVWLQJ� RI
LQGLYLGXDOV�IURP�DURXQG�WKH�8QLWHG�6WDWHV�RU�DEURDG��%\�WXUQLQJ�WR�WKH�ILUVW�IHZ�SDJHV��\RX�FDQ
GHWHUPLQH�LI�DQ�HGLWRULDO�ERDUG�LV�OLVWHG�DQG�ZKHWKHU�LW�LV�PDGH�XS�RI�LQGLYLGXDOV�IURP�DURXQG�WKH
FRXQWU\�RU�ZRUOG��6WDUW�ZLWK� WKH�PRVW� UHFHQW� LVVXHV�RI� WKH� MRXUQDOV�� DQG� ORRN� IRU� VWXGLHV�DERXW
\RXU�WRSLF�DQG�WKHQ�ZRUN�EDFNZDUG�LQ�WLPH��)ROORZ�XS�RQ�UHIHUHQFHV�DW�WKH�HQG�RI�WKH�DUWLFOHV�IRU
PRUH�VRXUFHV�WR�H[DPLQH�

��� 7XUQ�WR�ERRNV�UHODWHG�WR�WKH�WRSLF��%HJLQ�ZLWK�UHVHDUFK�PRQRJUDSKV�WKDW�VXPPDUL]H�WKH�VFKRODUO\
OLWHUDWXUH��7KHQ�FRQVLGHU�HQWLUH�ERRNV�RQ�D�VLQJOH�WRSLF�E\�D�VLQJOH�DXWKRU�RU�JURXS�RI�DXWKRUV�RU
ERRNV�WKDW�FRQWDLQ�FKDSWHUV�ZULWWHQ�E\�GLIIHUHQW�DXWKRUV�

��� )ROORZ�WKLV�VHDUFK�E\�ORRNLQJ�IRU�UHFHQW�FRQIHUHQFH�SDSHUV��/RRN�IRU�PDMRU�QDWLRQDO�FRQIHUHQFHV
DQG� WKH� SDSHUV� GHOLYHUHG� DW� WKHP�� 2IWHQ�� FRQIHUHQFH� SDSHUV� UHSRUW� WKH� ODWHVW� UHVHDUFK
GHYHORSPHQWV��0RVW�PDMRU�FRQIHUHQFHV�HLWKHU�UHTXLUH�RU�UHTXHVW�WKDW�DXWKRUV�VXEPLW�WKHLU�SDSHUV
IRU�LQFOXVLRQ�LQ�FRPSXWHUL]HG�LQGLFHV��0DNH�FRQWDFW�ZLWK�DXWKRUV�RI�SHUWLQHQW�VWXGLHV��6HHN�WKHP
RXW�DW�FRQIHUHQFHV��:ULWH�RU�SKRQH�WKHP��DVNLQJ�LI�WKH\�NQRZ�RI�VWXGLHV�UHODWHG�WR�\RXU�DUHD�RI
LQWHUHVW�DQG�LQTXLUH�DOVR�LI�WKH\�KDYH�DQ�LQVWUXPHQW�WKDW�PLJKW�EH�XVHG�RU�PRGLILHG�IRU�XVH�LQ�\RXU
VWXG\�

��� ,I� WLPH� SHUPLWV�� VFDQ� WKH� HQWULHV� LQ�'LVVHUWDWLRQ� $EVWUDFWV� �8QLYHUVLW\� 0LFURILOPV�� ����±��
'LVVHUWDWLRQV� YDU\� LPPHQVHO\� LQ� TXDOLW\�� DQG� RQH� QHHGV� WR� EH� VHOHFWLYH� LQ� FKRRVLQJ� WKRVH� WR
UHYLHZ��$�VHDUFK�RI�WKH�$EVWUDFWV�PLJKW�UHVXOW�LQ�RQH�RU�WZR�UHOHYDQW�GLVVHUWDWLRQV��DQG�\RX�FDQ
UHTXHVW� FRSLHV� RI� WKHP� WKURXJK� LQWHUOLEUDU\� ORDQV� RU� WKURXJK� WKH� 8QLYHUVLW\� RI� 0LFKLJDQ
0LFURILOP�/LEUDU\�

��� 7KH�ZHE�DOVR�SURYLGHV�KHOSIXO�PDWHULDOV�IRU�D�OLWHUDWXUH�UHYLHZ��7KH�HDV\�DFFHVV�DQG�DELOLW\�WR
FDSWXUH�HQWLUH�DUWLFOHV�PDNHV� WKLV�VRXUFH�RI�PDWHULDO�DWWUDFWLYH��+RZHYHU��VFUHHQ� WKHVH�DUWLFOHV
FDUHIXOO\� IRU� TXDOLW\� DQG� EH� FDXWLRXV� DERXW� ZKHWKHU� WKH\� UHSUHVHQW� ULJRURXV�� WKRXJKWIXO�� DQG
V\VWHPDWLF� UHVHDUFK�VXLWDEOH� IRU�XVH� LQ�D� OLWHUDWXUH� UHYLHZ��2QOLQH� MRXUQDOV��RQ� WKH�RWKHU�KDQG�
RIWHQ� LQFOXGH� DUWLFOHV� WKDW� KDYH� XQGHUJRQH� ULJRURXV� UHYLHZV� E\� HGLWRULDO� ERDUGV�� <RX� PLJKW
FKHFN� WR� VHH� LI� WKH� MRXUQDO� KDV� D� UHIHUHHG� HGLWRULDO� ERDUG� WKDW� UHYLHZV� PDQXVFULSWV� DQG� KDV
SXEOLVKHG�VWDQGDUGV�IRU�DFFHSWLQJ�PDQXVFULSWV�LQ�DQ�HGLWRULDO�VWDWHPHQW�

,Q�VXPPDU\��,�SODFH�UHIHUHHG�MRXUQDO�DUWLFOHV�KLJK�RQ�WKH�OLVW�EHFDXVH�WKH\�DUH�WKH�HDVLHVW�WR�ORFDWH
DQG� GXSOLFDWH�� 7KH\� DOVR� UHSRUW� UHVHDUFK� DERXW� D� WRSLF�� 'LVVHUWDWLRQV� DUH� OLVWHG� ORZHU� LQ� SULRULW\
EHFDXVH� WKH\�YDU\� FRQVLGHUDEO\� LQ�TXDOLW\� DQG�DUH� WKH�PRVW�GLIILFXOW� UHDGLQJ�PDWHULDO� WR� ORFDWH� DQG
UHSURGXFH��&DXWLRQ� VKRXOG� EH� XVHG� LQ� FKRRVLQJ� MRXUQDO� DUWLFOHV� RQ� WKH�ZHE�XQOHVV� WKH\� DUH� SDUW� RI
UHIHUHHG�RQOLQH�MRXUQDOV�

$�/LWHUDWXUH�0DS�RI�WKH�5HVHDUFK



2QH�RI� WKH�ILUVW� WDVNV� IRU�D� UHVHDUFKHU�ZRUNLQJ�ZLWK�D�QHZ�WRSLF� LV� WR�RUJDQL]H� WKH� OLWHUDWXUH��$V
PHQWLRQHG�HDUOLHU��WKLV�RUJDQL]DWLRQ�HQDEOHV�D�SHUVRQ�WR�XQGHUVWDQG�KRZ�WKH�SURSRVHG�VWXG\�DGGV�WR�
H[WHQGV��RU�UHSOLFDWHV�UHVHDUFK�DOUHDG\�FRPSOHWHG�
$�XVHIXO�DSSURDFK�IRU� WKLV�VWHS�LV� WR�GHVLJQ�D� OLWHUDWXUH�PDS��7KLV� LV�DQ�LGHD�WKDW�,�FDPH�XS�ZLWK

VHYHUDO�\HDUV�DJR��DQG�LW�KDV�EHHQ�D�XVHIXO�WRRO�IRU�VWXGHQWV�WR�XVH�ZKHQ�RUJDQL]LQJ�WKHLU�UHYLHZ�RI�WKH
OLWHUDWXUH�IRU�PDNLQJ�SUHVHQWDWLRQV�WR�JUDGXDWH�FRPPLWWHHV��VXPPDUL]LQJ�WKH�OLWHUDWXUH�IRU�D�VFKRODUO\
SUHVHQWDWLRQ��RU�FRPSRVLQJ�DQ�DUWLFOH�IRU�MRXUQDO�SXEOLFDWLRQ�
7KLV�PDS�LV�D�YLVXDO�VXPPDU\�RI�WKH�UHVHDUFK�WKDW�KDV�EHHQ�FRQGXFWHG�E\�RWKHUV��DQG�LW�LV�W\SLFDOO\

UHSUHVHQWHG�LQ�D�ILJXUH��0DSV�DUH�RUJDQL]HG�LQ�GLIIHUHQW�ZD\V��2QH�FRXOG�EH�D�KLHUDUFKLFDO�VWUXFWXUH
ZLWK�D�WRS�GRZQ�SUHVHQWDWLRQ�RI�WKH�OLWHUDWXUH��HQGLQJ�DW�WKH�ERWWRP�ZLWK�WKH�SURSRVHG�VWXG\��$QRWKHU
PLJKW�EH�VLPLODU�WR�D�IORZFKDUW�LQ�ZKLFK�WKH�UHDGHU�XQGHUVWDQGV�WKH�OLWHUDWXUH�DV�XQIROGLQJ�IURP�OHIW�WR
ULJKW�ZLWK�WKH�IDUWKHVW�ULJKW�KDQG�VHFWLRQ�DGYDQFLQJ�D�SURSRVHG�VWXG\��$�WKLUG�PRGHO�PLJKW�EH�D�VHULHV
RI�FLUFOHV��HDFK�FLUFOH�UHSUHVHQWV�D�ERG\�RI�OLWHUDWXUH�DQG�WKH�LQWHUVHFWLRQ�RI�WKH�FLUFOHV�DV�WKH�SODFH�LQ
ZKLFK� WKH� IXWXUH� UHVHDUFK� LV� LQGLFDWHG�� ,�KDYH�VHHQ�H[DPSOHV�RI�DOO�RI� WKHVH�SRVVLELOLWLHV�DQG�IRXQG
WKHP�DOO�HIIHFWLYH�
7KH�FHQWUDO�LGHD�LV�WKDW�WKH�UHVHDUFKHU�EHJLQV�WR�EXLOG�D�YLVXDO�SLFWXUH�RI�H[LVWLQJ�UHVHDUFK�DERXW�D

WRSLF��7KLV�OLWHUDWXUH�PDS�SUHVHQWV�DQ�RYHUYLHZ�RI�H[LVWLQJ�OLWHUDWXUH��)LJXUH�����LV�DQ�LOOXVWUDWLRQ�RI�D
PDS�WKDW�VKRZV�WKH�OLWHUDWXUH�IRXQG�RQ�SURFHGXUDO�MXVWLFH�LQ�RUJDQL]DWLRQDO�VWXGLHV��-DQRYHF��������
-DQRYHF¶V�PDS�LOOXVWUDWHV�D�KLHUDUFKLFDO�GHVLJQ��DQG�VKH�XVHG�VHYHUDO�SULQFLSOHV�RI�JRRG�PDS�GHVLJQ�

��6KH�SODFHG�KHU�WRSLF�LQ�WKH�ER[�DW�WKH�WRS�RI�WKH�KLHUDUFK\�

��1H[W��VKH�WRRN�WKH�VWXGLHV�WKDW�VKH�IRXQG�LQ�FRPSXWHU�VHDUFKHV��ORFDWHG�FRSLHV�RI�WKHVH�VWXGLHV��DQG
RUJDQL]HG�WKHP�LQWR�WKUHH�EURDG�VXEWRSLFV��L�H���-XVWLFH�3HUFHSWLRQV�)RUPDWLRQ��-XVWLFH�(IIHFWV��DQG
-XVWLFH� LQ�2UJDQL]DWLRQDO�&KDQJH���)RU�DQRWKHU�PDS�� WKH�UHVHDUFKHU�PD\�KDYH�PRUH�RU� IHZHU� WKDQ
WKUHH�PDMRU�FDWHJRULHV��GHSHQGLQJ�RQ�WKH�H[WHQW�DQG�SXEOLFDWLRQV�RQ�WKH�WRSLF�

��:LWKLQ�HDFK�ER[�DUH�ODEHOV�WKDW�GHVFULEH�WKH�QDWXUH�RI�WKH�VWXGLHV�LQ�WKH�ER[��L�H���RXWFRPHV��

��$OVR�ZLWKLQ� HDFK� ER[� DUH� UHIHUHQFHV� WR�PDMRU� FLWDWLRQV� LOOXVWUDWLQJ� LWV� FRQWHQW�� ,W� LV� XVHIXO� WR� XVH
UHIHUHQFHV�WKDW�DUH�FXUUHQW�DQG�LOOXVWUDWLYH�RI�WKH�WRSLF�RI�WKH�ER[�DQG�WR�EULHIO\�VWDWH�WKH�UHIHUHQFHV
LQ�DQ�DSSURSULDWH�VW\OH��VXFK�DV�$3$��$3$��������

��&RQVLGHU�VHYHUDO�OHYHOV�IRU�WKH�OLWHUDWXUH�PDS��,Q�RWKHU�ZRUGV��PDMRU�WRSLFV�OHDG�WR�VXEWRSLFV�DQG
WKHQ�WR�VXE�VXEWRSLFV�

�� 6RPH� EUDQFKHV� RI� WKH� FKDUW� DUH� PRUH� GHYHORSHG� WKDQ� RWKHUV�� 7KLV� GHYHORSPHQW� GHSHQGV� RQ� WKH
DPRXQW�RI�OLWHUDWXUH�DYDLODEOH�DQG�WKH�GHSWK�RI�WKH�H[SORUDWLRQ�RI�WKH�OLWHUDWXUH�E\�WKH�UHVHDUFKHU�

��$IWHU�RUJDQL]LQJ�WKH�OLWHUDWXUH�LQWR�D�GLDJUDP��-DQRYHF��������QH[W�FRQVLGHUHG�WKH�EUDQFKHV�RI�WKH
ILJXUH� WKDW� SURYLGHG� D� VSULQJERDUG� IRU� KHU� SURSRVHG� VWXG\�� 6KH� SODFHG� D� ³1HHG� WR� 6WXG\´� �RU
SURSRVHG� VWXG\�� ER[� DW� WKH� ERWWRP�RI� WKH�PDS�� VKH� EULHIO\� LGHQWLILHG� WKH� QDWXUH� RI� WKLV� SURSRVHG
VWXG\� �3URFHGXUDO� -XVWLFH�DQG�&XOWXUH���DQG�VKH� WKHQ�GUHZ� OLQHV� WR�SDVW� OLWHUDWXUH� WKDW�KHU�SURMHFW
ZRXOG�H[WHQG�� 6KH� SURSRVHG� WKLV� VWXG\� EDVHG� RQ� LGHDV� ZULWWHQ� E\� RWKHU� DXWKRUV� LQ� WKH� IXWXUH
UHVHDUFK�VHFWLRQV�RI�WKHLU�VWXGLHV�

��,QFOXGH�TXDQWLWDWLYH��TXDOLWDWLYH��DQG�PL[HG�PHWKRGV�VWXGLHV�LQ�\RXU�OLWHUDWXUH�PDS�



��:ULWH� D� QDUUDWLYH� GHVFULSWLRQ� RI� \RXU� OLWHUDWXUH�PDS� IRU� \RXU� FRPPLWWHH� RU� IRU� SUHVHQWDWLRQ� WKDW
EHJLQV�ZLWK�\RXU�WRSLF��WKH�KHDGLQJ�ER[�DW�WKH�WRS���WKH�GDWDEDVHV�\RX�KDYH�UHYLHZHG��WKH�GLYLVLRQ
RI�WKH�OLWHUDWXUH�LQWR�EURDG�WRSLFV�LQ�WKH�PDS��WKH�VSHFLILF�WRSLF�WKDW�\RX�SODQ�WR�VWXG\��DW�WKH�ERWWRP
ER[�RI� WKH�PDS��� DQG�KRZ�\RXU� WRSLF� UHODWHV� WR�YDULRXV�EUDQFKHV� LQ� WKH� OLWHUDWXUH� �WKH�FRQQHFWLQJ
OLQHV²ZKDW�OLWHUDWXUH�\RXU�VWXG\�EXLOGV�RQ�DQG�KRZ�LW�EXLOGV��

&RPSRVLQJ�D� OLWHUDWXUH�PDS�FDQ�EH�FKDOOHQJLQJ�� ,QGLYLGXDOV� VHHLQJ� WKLV�PDS�PD\�QRW�EH� IDPLOLDU
ZLWK�WKLV�DSSURDFK�WR�RUJDQL]LQJ�WKH�OLWHUDWXUH�DQG�PDNLQJ�D�FDVH�IRU�\RXU�VWXG\��7KH\�QHHG�WR�EH�WROG
WKH�LQWHQW�RI�VXFK�D�PDS��,W�WDNHV�WLPH�WR�GHYHORS�VXFK�D�PDS�DQG�ORFDWH�OLWHUDWXUH�WR�SXW�LQWR�WKH�PDS�
)RU� D� SUHOLPLQDU\� PDS�� ,� FRQVLGHU� FROOHFWLQJ� PD\EH� ��� VWXGLHV�� )RU� D� IXOO� OLWHUDWXUH� PDS� IRU� D
GLVVHUWDWLRQ�RU�WKHVLV��,�ZRXOG�FRQVLGHU�GHYHORSLQJ�D�PDS�ZLWK�DW�OHDVW�����VWXGLHV��)LJXULQJ�RXW�KRZ
\RXU�VWXG\�DGGV�WR�WKH�OLWHUDWXUH�WDNHV�VRPH�WLPH��,W�PD\�DGG�WR�VHYHUDO�WKUHDGV�LQ�\RXU�OLWHUDWXUH�PDS�
,�ZRXOG� UHIUDLQ� IURP� W\LQJ� LW� WR� DOO�RI�\RXU� VXEGLYLVLRQV�� VHOHFW�RQH�RU� WZR� VXEGLYLVLRQV�� ,W� LV� DOVR
FKDOOHQJLQJ� WR� ILJXUH�RXW�ZKDW� WKH�EURDG� WRSLF�PLJKW�EH� IRU� WKH� WRS�RI� WKH�PDS��7KLV� LV� WKH� WRSLF� WR
ZKLFK�\RXU� OLWHUDWXUH�PDS� DGGV��$VN�RWKHUV�ZKR�NQRZ�DERXW� \RXU� OLWHUDWXUH�� VHH�KRZ� WKH� UHVHDUFK
VWXGLHV�JURXS�DFFRUGLQJ�WR�VRPH�V\QWKHVLV�RI�WKH�OLWHUDWXUH��DQG�FRQWLQXDOO\�DVN�\RXUVHOI�ZKDW�ERG\�RI
OLWHUDWXUH�\RXU�VWXG\�ZLOO�FRQWULEXWH�WR��<RX�PD\�DOVR�KDYH�WR�GHYHORS�VHYHUDO�YHUVLRQV�RI�\RXU�PDS
EHIRUH�LW�FRPHV�WRJHWKHU��'HYHORS�\RXU�PDS��ZULWH�WKH�GLVFXVVLRQ��DQG�FKHFN�LW�RXW�ZLWK�RWKHUV�

$EVWUDFWLQJ�6WXGLHV
:KHQ� UHVHDUFKHUV� ZULWH� UHYLHZV� RI� WKH� OLWHUDWXUH� IRU� SURSRVHG� VWXGLHV�� WKH\� ORFDWH� DUWLFOHV� DQG

GHYHORS�EULHI�DEVWUDFWV�RI�WKH�DUWLFOHV�WKDW�FRPSULVH�WKH�UHYLHZ��$Q�DEVWUDFW�LV�D�EULHI�UHYLHZ�RI�WKH
OLWHUDWXUH� �W\SLFDOO\� D� VKRUW� SDUDJUDSK�� WKDW� VXPPDUL]HV� PDMRU� HOHPHQWV� WR� HQDEOH� D� UHDGHU� WR
XQGHUVWDQG� WKH�EDVLF�IHDWXUHV�RI� WKH�DUWLFOH�� ,Q�GHYHORSLQJ�DQ�DEVWUDFW�� UHVHDUFKHUV�QHHG� WR�FRQVLGHU
ZKDW� PDWHULDO� WR� H[WUDFW� DQG� VXPPDUL]H�� 7KLV� LV� LPSRUWDQW� LQIRUPDWLRQ� ZKHQ� UHYLHZLQJ� SHUKDSV
GR]HQV��LI�QRW�KXQGUHGV��RI�VWXGLHV��$�JRRG�VXPPDU\�RI�D�UHVHDUFK�VWXG\�UHSRUWHG�LQ�D�MRXUQDO�PLJKW
LQFOXGH�WKH�IROORZLQJ�SRLQWV�

��0HQWLRQ�WKH�SUREOHP�EHLQJ�DGGUHVVHG�

��6WDWH�WKH�FHQWUDO�SXUSRVH�RU�IRFXV�RI�WKH�VWXG\�

��%ULHIO\�VWDWH�LQIRUPDWLRQ�DERXW�WKH�VDPSOH��SRSXODWLRQ��RU�VXEMHFWV�

��5HYLHZ�NH\�UHVXOWV�WKDW�UHODWH�WR�WKH�SURSRVHG�VWXG\�

��,I�LW�LV�D�FULWLTXH�RU�PHWKRGV�UHYLHZ��&RRSHU���������SRLQW�RXW�WHFKQLFDO�DQG�PHWKRGRORJLFDO�IODZV
LQ�WKH�VWXG\�

)LJXUH�����$Q�([DPSOH�RI�D�/LWHUDWXUH�0DS



:KHQ�H[DPLQLQJ�D�VWXG\�WR�GHYHORS�D�VXPPDU\�� WKHUH�DUH�SODFHV�WR�ORRN�IRU�WKHVH�SDUWV��,Q�ZHOO�



FUDIWHG� MRXUQDO� DUWLFOHV�� WKH� SUREOHP� DQG� SXUSRVH� VWDWHPHQWV� DUH� FOHDUO\� VWDWHG� LQ� WKH� LQWURGXFWLRQ�
,QIRUPDWLRQ� DERXW� WKH� VDPSOH�� SRSXODWLRQ�� RU� VXEMHFWV� LV� IRXQG� PLGZD\� WKURXJK� LQ� D� PHWKRG� �RU
SURFHGXUH��VHFWLRQ��DQG�WKH�UHVXOWV�DUH�RIWHQ�UHSRUWHG�WRZDUG�WKH�HQG��,Q�WKH�UHVXOWV�VHFWLRQV��ORRN�IRU
SDVVDJHV�LQ�ZKLFK�WKH�UHVHDUFKHUV�UHSRUW�LQIRUPDWLRQ�WR�DQVZHU�RU�DGGUHVV�HDFK�UHVHDUFK�TXHVWLRQ�RU
K\SRWKHVLV�� )RU� ERRN�OHQJWK� UHVHDUFK� VWXGLHV�� ORRN� IRU� WKH� VDPH� SRLQWV�� &RQVLGHU� WKH� IROORZLQJ
H[DPSOH�

([DPSOH�����/LWHUDWXUH�5HYLHZ�$EVWUDFW�LQ�D�4XDQWLWDWLYH�6WXG\

+HUH� IROORZV� D� SDUDJUDSK� VXPPDUL]LQJ� WKH�PDMRU� FRPSRQHQWV� RI� D� TXDQWLWDWLYH� VWXG\� �&UHVZHOO�
6HDJUHQ��	�+HQU\���������PXFK�OLNH�WKH�SDUDJUDSK�PLJKW�DSSHDU�LQ�D�UHYLHZ�RI�WKH�OLWHUDWXUH�VHFWLRQ
RI�D�GLVVHUWDWLRQ�RU�D�MRXUQDO�DUWLFOH��,Q�WKLV�SDVVDJH��,�KDYH�FKRVHQ�NH\�FRPSRQHQWV�WR�EH�DEVWUDFWHG�

&UHVZHOO�DQG�FROOHDJXHV��������WHVWHG�WKH�%LJODQ�PRGHO��D�WKUHH�GLPHQVLRQDO�PRGHO�FOXVWHULQJ
���DFDGHPLF�DUHDV� LQWR�KDUG�RU�VRIW��SXUH�RU�DSSOLHG�� OLIH�RU�QRQOLIH�DUHDV��DV�D�SUHGLFWRU�RI
FKDLUSHUVRQV¶�SURIHVVLRQDO�GHYHORSPHQW�QHHGV��(LJKW\�GHSDUWPHQW�FKDLUSHUVRQV�ORFDWHG�LQ�IRXU
VWDWH� FROOHJHV� DQG� RQH� XQLYHUVLW\� RI� D� PLGZHVWHUQ� VWDWH� SDUWLFLSDWHG� LQ� WKH� VWXG\�� 5HVXOWV
VKRZHG� WKDW� FKDLUSHUVRQV� LQ� GLIIHUHQW� DFDGHPLF� DUHDV� GLIIHUHG� LQ� WHUPV� RI� WKHLU� SURIHVVLRQDO
GHYHORSPHQW�QHHGV��%DVHG�RQ� WKH�ILQGLQJV�� WKH�DXWKRUV� UHFRPPHQGHG� WKDW� WKRVH�ZKR�GHYHORS
LQVHUYLFH� SURJUDPV� QHHGHG� WR� FRQVLGHU� GLIIHUHQFHV� DPRQJ� GLVFLSOLQHV� ZKHQ� WKH\� SODQ� IRU
SURJUDPV�

0\� FROOHDJXHV� DQG� ,� EHJDQ� ZLWK� DQ� LQ�WH[W� UHIHUHQFH� LQ� DFFRUG� ZLWK� WKH� IRUPDW� LQ� WKH� $3$
3XEOLFDWLRQ�0DQXDO��$3$���������1H[W��ZH�UHYLHZHG�WKH�FHQWUDO�SXUSRVH�RI�WKH�VWXG\��IROORZHG�E\
LQIRUPDWLRQ�DERXW�WKH�GDWD�FROOHFWLRQ��7KH�DEVWUDFW�HQGHG�E\�VWDWLQJ�WKH�PDMRU�UHVXOWV�DQG�SUHVHQWLQJ
WKH�SUDFWLFDO�LPSOLFDWLRQV�RI�WKHVH�UHVXOWV�
+RZ�DUH�HVVD\V��RSLQLRQV��W\SRORJLHV��DQG�V\QWKHVHV�RI�SDVW�UHVHDUFK�DEVWUDFWHG��VLQFH�WKHVH�DUH�QRW

UHVHDUFK�VWXGLHV"�7KH�PDWHULDO�WR�EH�H[WUDFWHG�IURP�WKHVH�QRQHPSLULFDO�VWXGLHV�ZRXOG�EH�DV�IROORZV�

��0HQWLRQ�WKH�SUREOHP�EHLQJ�DGGUHVVHG�E\�WKH�DUWLFOH�RU�ERRN�

��,GHQWLI\�WKH�FHQWUDO�WKHPH�RI�WKH�VWXG\�

��6WDWH�WKH�PDMRU�FRQFOXVLRQV�UHODWHG�WR�WKLV�WKHPH�

��,I�WKH�UHYLHZ�W\SH�LV�PHWKRGRORJLFDO��PHQWLRQ�IODZV�LQ�UHDVRQLQJ��ORJLF��IRUFH�RI�DUJXPHQW��DQG�VR
IRUWK�

&RQVLGHU�WKH�IROORZLQJ�H[DPSOH�WKDW�LOOXVWUDWHV�WKH�LQFOXVLRQ�RI�WKHVH�DVSHFWV�

([DPSOH�����/LWHUDWXUH�5HYLHZ�$EVWUDFW�LQ�D�6WXG\�$GYDQFLQJ�D�7\SRORJ\

6XGGXWK��������FRPSOHWHG�D�TXDQWLWDWLYH�GLVVHUWDWLRQ�LQ�SROLWLFDO�VFLHQFH�RQ�WKH�WRSLF�RI�WKH�XVH�RI
VWUDWHJLF� DGDSWDWLRQ� LQ� UXUDO� KRVSLWDOV�� +H� UHYLHZHG� WKH� OLWHUDWXUH� LQ� VHYHUDO� FKDSWHUV� DW� WKH



EHJLQQLQJ�RI�WKH�VWXG\��,Q�DQ�H[DPSOH�RI�VXPPDUL]LQJ�D�VLQJOH�VWXG\�DGYDQFLQJ�D�W\SRORJ\��6XGGXWK
VXPPDUL]HG�WKH�SUREOHP��WKH�WKHPH��DQG�WKH�W\SRORJ\�

*LQWHU�� 'XQFDQ�� 5LFKDUGVRQ�� DQG� 6ZD\QH� ������� UHFRJQL]H� WKH� LPSDFW� RI� WKH� H[WHUQDO
HQYLURQPHQW�RQ�D�KRVSLWDO¶V�DELOLW\�WR�DGDSW�WR�FKDQJH��7KH\�DGYRFDWH�D�SURFHVV�WKDW�WKH\�FDOO
HQYLURQPHQWDO� DQDO\VLV�� ZKLFK� DOORZV� WKH� RUJDQL]DWLRQ� WR� VWUDWHJLFDOO\� GHWHUPLQH� WKH� EHVW
UHVSRQVHV� WR� FKDQJH� RFFXUULQJ� LQ� WKH� HQYLURQPHQW�� +RZHYHU�� DIWHU� H[DPLQLQJ� WKH� PXOWLSOH
WHFKQLTXHV� XVHG� IRU� HQYLURQPHQWDO� DQDO\VLV�� LW� DSSHDUV� WKDW� QR� FRPSUHKHQVLYH� FRQFHSWXDO
VFKHPH� RU� FRPSXWHU� PRGHO� KDV� EHHQ� GHYHORSHG� WR� SURYLGH� D� FRPSOHWH� DQDO\VLV� RI
HQYLURQPHQWDO� LVVXHV� �*LQWHU�HW�DO����������7KH� UHVXOW� LV�DQ�HVVHQWLDO�SDUW�RI� VWUDWHJLF�FKDQJH
WKDW� UHOLHV�KHDYLO\�RQ�D�QRQ�TXDQWLILDEOH� DQG� MXGJPHQWDO�SURFHVV�RI� HYDOXDWLRQ��7R�DVVLVW� WKH
KRVSLWDO� PDQDJHU� WR� FDUHIXOO\� DVVHVV� WKH� H[WHUQDO� HQYLURQPHQW�� *LQWHU� HW� DO�� ������� KDYH
GHYHORSHG�WKH�W\SRORJ\�JLYHQ�LQ�)LJXUH�������S�����

,Q�WKLV�H[DPSOH��WKH�DXWKRUV�UHIHUHQFHG�WKH�VWXG\�ZLWK�DQ�LQ�WH[W�UHIHUHQFH��PHQWLRQHG�WKH�SUREOHP��³D
KRVSLWDO¶V� DELOLW\� WR� DGDSW� WR� FKDQJH´��� LGHQWLILHG� WKH� FHQWUDO� WKHPH� �³D� SURFHVV� WKDW� WKH\� FDOO
HQYLURQPHQWDO�DQDO\VLV´���DQG�VWDWHG� WKH�FRQFOXVLRQV� UHODWHG� WR� WKLV� WKHPH��H�J���³QR�FRPSUHKHQVLYH
FRQFHSWXDO�PRGHO�´�³GHYHORSHG�WKH�W\SRORJ\´��

6W\OH�0DQXDOV
,Q�ERWK� H[DPSOHV�� ,� KDYH� LQWURGXFHG� WKH� LGHD�RI�XVLQJ� DSSURSULDWH�$3$�VW\OH� IRU� UHIHUHQFLQJ� WKH

DUWLFOH� DW� WKH� EHJLQQLQJ� RI� WKH� DEVWUDFW��6W\OH�PDQXDOV� SURYLGH� JXLGHOLQHV� IRU� FUHDWLQJ� D� VFKRODUO\
VW\OH�RI�D�PDQXVFULSW��VXFK�DV�D�FRQVLVWHQW�IRUPDW�IRU�FLWLQJ�UHIHUHQFHV��FUHDWLQJ�KHDGLQJV��SUHVHQWLQJ
WDEOHV�DQG�ILJXUHV��DQG�XVLQJ�QRQGLVFULPLQDWRU\�ODQJXDJH��$�EDVLF�WHQHW�LQ�UHYLHZLQJ�WKH�OLWHUDWXUH�LV
WR�XVH�DQ�DSSURSULDWH�DQG�FRQVLVWHQW�UHIHUHQFH�VW\OH�WKURXJKRXW��:KHQ�LGHQWLI\LQJ�D�XVHIXO�GRFXPHQW�
PDNH� D� FRPSOHWH� UHIHUHQFH� WR� WKH� VRXUFH� XVLQJ� DQ� DSSURSULDWH� VW\OH�� )RU� GLVVHUWDWLRQ� SURSRVDOV�
JUDGXDWH�VWXGHQWV�VKRXOG�VHHN�JXLGDQFH�IURP�IDFXOW\��GLVVHUWDWLRQ�FRPPLWWHH�PHPEHUV��RU�GHSDUWPHQW
RU�FROOHJH�RIILFLDOV�DERXW�WKH�DSSURSULDWH�VW\OH�PDQXDO�WR�XVH�IRU�FLWLQJ�UHIHUHQFHV�
7KH�3XEOLFDWLRQ�0DQXDO� RI� WKH� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ� �$3$�� ������ LV� WKH�PRVW

SRSXODU�VW\OH�PDQXDO�XVHG�LQ�WKH�ILHOGV�RI�HGXFDWLRQ�DQG�SV\FKRORJ\��7KH�&KLFDJR�0DQXDO�RI�6W\OH
�8QLYHUVLW\� RI�&KLFDJR�3UHVV�� ������ LV� DOVR� XVHG�EXW� OHVV�ZLGHO\� WKDQ� WKH�$3$� VW\OH� LQ� WKH� VRFLDO
VFLHQFHV�� 6RPH� MRXUQDOV� KDYH� GHYHORSHG� WKHLU� RZQ� YDULDWLRQV� RI� WKH� SRSXODU� VW\OHV�� ,� UHFRPPHQG
LGHQWLI\LQJ�D�VW\OH�WKDW�LV�DFFHSWDEOH�IRU�\RXU�ZULWLQJ�DXGLHQFHV�DQG�DGRSWLQJ�LW�HDUO\�LQ�WKH�SODQQLQJ
SURFHVV�
7KH�PRVW�LPSRUWDQW�VW\OH�FRQVLGHUDWLRQV�LQYROYH�LQ�WH[W��HQG�RI�WH[W��KHDGLQJ��DQG�ILJXUHV�DQG�WDEOHV

XVH��6RPH�VXJJHVWLRQV�IRU�XVLQJ�VW\OH�PDQXDOV�IRU�VFKRODUO\�ZULWLQJ�DUH�WKHVH�

��:KHQ�ZULWLQJ�LQ�WH[W�UHIHUHQFHV��NHHS�LQ�PLQG�WKH�DSSURSULDWH�IRUP�IRU�W\SHV�RI�UHIHUHQFHV�DQG�SD\
FORVH�DWWHQWLRQ�WR�WKH�IRUPDW�IRU�PXOWLSOH�FLWDWLRQV�

�� :KHQ� ZULWLQJ� WKH� HQG�RI�WH[W� UHIHUHQFHV�� QRWH� ZKHWKHU� WKH� VW\OH� PDQXDO� FDOOV� IRU� WKHP� WR� EH
DOSKDEHWL]HG�RU�QXPEHUHG��$OVR��FURVVFKHFN� WKDW�HDFK� LQ�WH[W� UHIHUHQFH� LV� LQFOXGHG� LQ� WKH�HQG�RI�



WH[W�OLVW�

��7KH�KHDGLQJV�DUH�RUGHUHG� LQ�D�VFKRODUO\�SDSHU� LQ� WHUPV�RI� OHYHOV��)LUVW��QRWH�KRZ�PDQ\� OHYHOV�RI
KHDGLQJV�\RX�ZLOO�KDYH�LQ�\RXU�UHVHDUFK�VWXG\��7KHQ��UHIHU�WR�WKH�VW\OH�PDQXDO�IRU�WKH�DSSURSULDWH
IRUPDW�IRU�HDFK��7\SLFDOO\��UHVHDUFK�SURSRVDOV�FRQWDLQV�EHWZHHQ�WZR�DQG�IRXU�OHYHOV�RI�KHDGLQJV�

��,I�IRRWQRWHV�DUH�XVHG��FRQVXOW� WKH�VW\OH�PDQXDO�IRU�WKHLU�SURSHU�SODFHPHQW��)RRWQRWHV�DUH�XVHG�OHVV
IUHTXHQWO\�LQ�VFKRODUO\�SDSHUV�WRGD\�WKDQ�D�IHZ�\HDUV�DJR��,I�\RX�LQFOXGH�WKHP��QRWH�ZKHWKHU�WKH\�JR
DW�WKH�ERWWRP�RI�WKH�SDJH��WKH�HQG�RI�HDFK�FKDSWHU��RU�DW�WKH�HQG�RI�WKH�SDSHU�

��7DEOHV�DQG�ILJXUHV�KDYH�D�VSHFLILF�IRUP�LQ�HDFK�VW\OH�PDQXDO��1RWH�VXFK�DVSHFWV�DV�EROG�OLQHV��WLWOHV�
DQG�VSDFLQJ�LQ�WKH�H[DPSOHV�JLYHQ�

,Q�VXPPDU\��WKH�PRVW�LPSRUWDQW�DVSHFW�RI�XVLQJ�D�VW\OH�PDQXDO�LV�WR�EH�FRQVLVWHQW�LQ�WKH�DSSURDFK
WKURXJKRXW�WKH�PDQXVFULSW�



7KH�'HILQLWLRQ�RI�7HUPV

$QRWKHU�WRSLF�UHODWHG�WR�UHYLHZLQJ�WKH�OLWHUDWXUH�LV� WKH�LGHQWLILFDWLRQ�DQG�GHILQLWLRQ�RI�WHUPV� WKDW
UHDGHUV�ZLOO�QHHG�LQ�RUGHU�WR�XQGHUVWDQG�D�SURSRVHG�UHVHDUFK�SURMHFW��$�GHILQLWLRQ�RI�WHUPV�VHFWLRQ
PD\�EH�IRXQG�VHSDUDWH�IURP�WKH�OLWHUDWXUH�UHYLHZ��LQFOXGHG�DV�SDUW�RI�WKH�OLWHUDWXUH�UHYLHZ��RU�SODFHG
LQ�GLIIHUHQW�VHFWLRQV�RI�D�SURSRVDO�
'HILQH� WHUPV� WKDW� LQGLYLGXDOV� RXWVLGH� WKH� ILHOG� RI� VWXG\�PD\� QRW� XQGHUVWDQG� DQG� WKDW� JR� EH\RQG

FRPPRQ�ODQJXDJH��/RFNH��6SLUGXVR��	�6LOYHUPDQ���������&OHDUO\��ZKHWKHU�D�WHUP�VKRXOG�EH�GHILQHG
LV� D�PDWWHU� RI� MXGJPHQW�� EXW� GHILQH� D� WHUP� LI� WKHUH� LV� DQ\� OLNHOLKRRG� WKDW� UHDGHUV�ZLOO� QRW� NQRZ� LWV
PHDQLQJ��$OVR�� GHILQH� WHUPV� ZKHQ� WKH\� ILUVW� DSSHDU� VR� WKDW� D� UHDGHU� GRHV� QRW� UHDG� DKHDG� LQ� WKH
SURSRVDO�RSHUDWLQJ�ZLWK�RQH�VHW�RI�GHILQLWLRQV�RQO\�WR�ILQG�RXW�ODWHU�WKDW�WKH�DXWKRU�LV�XVLQJ�D�GLIIHUHQW
VHW��$V�:LONLQVRQ� ������� FRPPHQWHG�� ³VFLHQWLVWV� KDYH� VKDUSO\� GHILQHG� WHUPV� ZLWK� ZKLFK� WR� WKLQN
FOHDUO\�DERXW�WKHLU�UHVHDUFK�DQG�WR�FRPPXQLFDWH�WKHLU�ILQGLQJV�DQG�LGHDV�DFFXUDWHO\´��S�������'HILQLQJ
WHUPV�DOVR�DGGV�SUHFLVLRQ�WR�D�VFLHQWLILF�VWXG\��DV�)LUHVWRQH��������VWDWHG�WKLV�

7KH�ZRUGV�RI�HYHU\GD\�ODQJXDJH�DUH�ULFK�LQ�PXOWLSOH�PHDQLQJV��/LNH�RWKHU�V\PEROV��WKHLU�SRZHU
FRPHV�IURP�WKH�FRPELQDWLRQ�RI�PHDQLQJ�LQ�D�VSHFLILF�VHWWLQJ��«�6FLHQWLILF�ODQJXDJH�RVWHQVLEO\
VWULSV� WKLV�PXOWLSOLFLW\� RI�PHDQLQJ� IURP�ZRUGV� LQ� WKH� LQWHUHVW� RI� SUHFLVLRQ�� 7KLV� LV� WKH� UHDVRQ
FRPPRQ�WHUPV�DUH�JLYHQ�³WHFKQLFDO�PHDQLQJV´�IRU�VFLHQWLILF�SXUSRVHV���S�����

:LWK� WKLV� QHHG� IRU� SUHFLVLRQ�� RQH� ILQGV� WHUPV� VWDWHG� HDUO\� LQ� WKH� LQWURGXFWLRQ� WR� DUWLFOHV�� ,Q
GLVVHUWDWLRQV�DQG�WKHVLV�SURSRVDOV��WHUPV�DUH�W\SLFDOO\�GHILQHG�LQ�D�VSHFLDO�VHFWLRQ�RI�WKH�VWXG\��7KH
UDWLRQDOH�LV�WKDW�LQ�IRUPDO�UHVHDUFK��VWXGHQWV�PXVW�EH�SUHFLVH�LQ�KRZ�WKH\�XVH�ODQJXDJH�DQG�WHUPV��7KH
QHHG�WR�JURXQG�WKRXJKWV�LQ�DXWKRULWDWLYH�GHILQLWLRQV�FRQVWLWXWHV�JRRG�VFLHQFH�
'HILQH�WHUPV�LQWURGXFHG�LQ�DOO�VHFWLRQV�RI�WKH�UHVHDUFK�SODQ�

��7KH�WLWOH�RI�WKH�VWXG\

��7KH�SUREOHP�VWDWHPHQW

��7KH�SXUSRVH�VWDWHPHQW

��7KH�UHVHDUFK�TXHVWLRQV��K\SRWKHVHV��RU�REMHFWLYHV

��7KH�OLWHUDWXUH�UHYLHZ

��7KH�WKHRU\�EDVH�RI�WKH�VWXG\

��7KH�PHWKRGV�VHFWLRQ

6SHFLDO� WHUPV� WKDW� QHHG� WR� EH� GHILQHG� DSSHDU� LQ� DOO� WKUHH� W\SHV� RI� VWXGLHV�� �D�� TXDOLWDWLYH�� �E�
TXDQWLWDWLYH��DQG��F��PL[HG�PHWKRGV�

�� ,Q�TXDOLWDWLYH� VWXGLHV��EHFDXVH�RI� WKH� LQGXFWLYH�� HYROYLQJ�PHWKRGRORJLFDO�GHVLJQ�� LQTXLUHUV�PD\
GHILQH� IHZ� WHUPV� DW� WKH� EHJLQQLQJ� WKRXJK� PD\� DGYDQFH� WHQWDWLYH� GHILQLWLRQV�� ,QVWHDG�� WKHPHV� �RU
SHUVSHFWLYHV�RU�GLPHQVLRQV��PD\�HPHUJH�WKURXJK�WKH�GDWD�DQDO\VLV��,Q�WKH�SURFHGXUH�VHFWLRQ��DXWKRUV
GHILQH� WKHVH� WHUPV� LQ� WKH� SURFHGXUH� VHFWLRQ� DV� WKH\� VXUIDFH�GXULQJ� WKH� SURFHVV� RI� UHVHDUFK�� 7KLV
DSSURDFK� LV� WR� GHOD\� WKH� GHILQLWLRQ� RI� WHUPV� XQWLO� WKH\� DSSHDU� LQ� WKH� VWXG\�� DQG� LW� PDNHV� VXFK



GHILQLWLRQV� GLIILFXOW� WR� VSHFLI\� LQ� DGYDQFH� LQ� UHVHDUFK� SURSRVDOV�� )RU� WKLV� UHDVRQ�� TXDOLWDWLYH
SURSRVDOV� RIWHQ� GR� QRW� LQFOXGH� VHSDUDWH� VHFWLRQV� IRU� D� GHILQLWLRQ� RI� WHUPV�� ,QVWHDG�� ZULWHUV� SRVH
WHQWDWLYH��TXDOLWDWLYH�GHILQLWLRQV�EHIRUH�HQWU\�LQWR�WKH�ILHOG�

��2Q�WKH�RWKHU�KDQG��TXDQWLWDWLYH�VWXGLHV²RSHUDWLQJ�PRUH�ZLWKLQ�WKH�GHGXFWLYH�PRGHO�RI�IL[HG�DQG
VHW� UHVHDUFK�REMHFWLYHV²LQFOXGH� H[WHQVLYH�GHILQLWLRQV� HDUO\� LQ� WKH� UHVHDUFK�SURSRVDO�� ,QYHVWLJDWRUV
SODFH� WKHP� LQ� VHSDUDWH� VHFWLRQV�DQG�SUHFLVHO\�GHILQH� WKHP��7KH� UHVHDUFKHUV� WU\� WR� FRPSUHKHQVLYHO\
GHILQH� DOO� UHOHYDQW� WHUPV� DW� WKH� EHJLQQLQJ� RI� VWXGLHV� DQG� WR� XVH� DFFHSWHG� GHILQLWLRQV� IRXQG� LQ� WKH
OLWHUDWXUH�

��,Q�PL[HG�PHWKRGV�VWXGLHV��WKH�DSSURDFK�WR�GHILQLWLRQV�PLJKW�LQFOXGH�D�VHSDUDWH�VHFWLRQ�LI�WKH�VWXG\
EHJLQV�ZLWK�D�ILUVW�SKDVH�RI�TXDQWLWDWLYH�GDWD�FROOHFWLRQ��,I�LW�EHJLQV�ZLWK�TXDOLWDWLYH�GDWD�FROOHFWLRQ�
WKHQ�WKH�WHUPV�PD\�HPHUJH�GXULQJ�WKH�UHVHDUFK��DQG�WKH\�DUH�GHILQHG�LQ�WKH�ILQGLQJV�RU�UHVXOWV�VHFWLRQ
RI�WKH�ILQDO�UHSRUW��,I�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD�FROOHFWLRQ�RFFXUV�DW�WKH�VDPH�WLPH��WKHQ�WKH
SULRULW\�JLYHQ� WR�RQH�RU� WKH�RWKHU�ZLOO� JRYHUQ� WKH� DSSURDFK� IRU�GHILQLWLRQV��+RZHYHU�� LQ� DOO�PL[HG
PHWKRGV�VWXGLHV��WKHUH�DUH�WHUPV�WKDW�PD\�EH�XQIDPLOLDU�WR�UHDGHUV²IRU�H[DPSOH��WKH�GHILQLWLRQ�RI�D
PL[HG�PHWKRGV�VWXG\�LWVHOI��LQ�D�SURFHGXUDO�GLVFXVVLRQ��VHH�&KDSWHU������$OVR��FODULI\�WHUPV�UHODWHG�WR
WKH� VWUDWHJ\�RI� LQTXLU\� XVHG�� VXFK� DV� FRQFXUUHQW� RU� VHTXHQWLDO�� DQG� WKH� VSHFLILF� QDPH� IRU� D� VWUDWHJ\
�H�J���FRQYHUJHQW�SDUDOOHO�GHVLJQ��DV�GLVFXVVHG�LQ�&KDSWHU�����

1R�RQH�DSSURDFK�JRYHUQV�KRZ�RQH�GHILQHV�WKH�WHUPV�LQ�D�VWXG\��EXW�VHYHUDO�VXJJHVWLRQV�IROORZ��VHH
DOVR�/RFNH�HW�DO���������

��'HILQH�D� WHUP�ZKHQ� LW� ILUVW� DSSHDUV� LQ� WKH�SURSRVDO�� ,Q� WKH� LQWURGXFWLRQ�� IRU� H[DPSOH�� D� WHUP�PD\
UHTXLUH�D�GHILQLWLRQ�WR�KHOS�WKH�UHDGHU�XQGHUVWDQG�WKH�UHVHDUFK�SUREOHP�DQG�TXHVWLRQV�RU�K\SRWKHVHV
LQ�WKH�VWXG\�

��:ULWH�GHILQLWLRQV�DW�D�VSHFLILF�RSHUDWLRQDO�RU�DSSOLHG�OHYHO��2SHUDWLRQDO�GHILQLWLRQV�DUH�ZULWWHQ�LQ
VSHFLILF� ODQJXDJH� UDWKHU� WKDQ� DEVWUDFW�� FRQFHSWXDO� GHILQLWLRQV�� 6LQFH� WKH� GHILQLWLRQ� VHFWLRQ� LQ� D
GLVVHUWDWLRQ�SURYLGHV�DQ�RSSRUWXQLW\�IRU�WKH�DXWKRU�WR�EH�VSHFLILF�DERXW�WKH�WHUPV�XVHG�LQ�WKH�VWXG\��D
SUHIHUHQFH�H[LVWV�IRU�RSHUDWLRQDO�GHILQLWLRQV�

�� 'R� QRW� GHILQH� WKH� WHUPV� LQ� HYHU\GD\� ODQJXDJH�� LQVWHDG�� XVH� DFFHSWHG� ODQJXDJH� DYDLODEOH� LQ� WKH
UHVHDUFK�OLWHUDWXUH��,Q�WKLV�ZD\��WKH�WHUPV�DUH�JURXQGHG�LQ�WKH�OLWHUDWXUH�DQG�QRW�LQYHQWHG��/RFNH�HW
DO���������� ,W� LV�SRVVLEOH� WKDW� WKH�SUHFLVH�GHILQLWLRQ�RI�D� WHUP�LV�QRW�DYDLODEOH� LQ� WKH�OLWHUDWXUH�DQG
HYHU\GD\� ODQJXDJH� ZLOO� QHHG� WR� EH� XVHG�� ,Q� WKLV� FDVH�� SURYLGH� D� GHILQLWLRQ� DQG� XVH� WKH� WHUP
FRQVLVWHQWO\�WKURXJKRXW�WKH�SODQ�DQG�WKH�VWXG\��:LONLQVRQ��������

��5HVHDUFKHUV�PLJKW�GHILQH�WHUPV�VR�WKDW�WKH\�DFFRPSOLVK�GLIIHUHQW�JRDOV��$�GHILQLWLRQ�PD\�GHVFULEH�D
FRPPRQ� ODQJXDJH� ZRUG� �H�J��� RUJDQL]DWLRQ��� ,W� PD\� DOVR� EH� SDLUHG� ZLWK� D� OLPLWDWLRQ� �H�J��� WKH
FXUULFXOXP�PD\� EH� OLPLWHG��� ,W� PD\� HVWDEOLVK� D� FULWHULRQ� �H�J��� KLJK� JUDGH� SRLQW� DYHUDJH��� DQG� LW
FRXOG�DOVR�GHILQH�D�WHUP�RSHUDWLRQDOO\��H�J���UHLQIRUFHPHQW�ZLOO�UHIHU�WR�OLVWLQJ��

��$OWKRXJK�QR�RQH� IRUPDW� H[LVWV� IRU�GHILQLQJ� WHUPV��RQH�DSSURDFK� LV� WR�GHYHORS�D� VHSDUDWH� VHFWLRQ�
FDOOHG�WKH�³'HILQLWLRQ�RI�7HUPV�´�DQG�FOHDUO\�VHW�RII�WKH�WHUPV�DQG�WKHLU�GHILQLWLRQV�E\�KLJKOLJKWLQJ
WKH�WHUP��,Q�WKLV�ZD\��WKH�ZRUG�LV�DVVLJQHG�DQ�LQYDULDQW�PHDQLQJ��/RFNH�HW�DO����������7\SLFDOO\��WKLV
VHSDUDWH�VHFWLRQ�LV�QRW�PRUH�WKDQ�WZR�WR�WKUHH�SDJHV�LQ�OHQJWK�



7ZR�H[DPSOHV�LOOXVWUDWH�YDULHG�VWUXFWXUHV�IRU�GHILQLQJ�WHUPV�LQ�D�UHVHDUFK�VWXG\�

([DPSOH�����7HUPV�'HILQHG�LQ�DQ�,QGHSHQGHQW�9DULDEOHV�6HFWLRQ

7KLV�VHW�RI�WZR�H[DPSOHV�LOOXVWUDWHV�DQ�DEEUHYLDWHG�IRUP�RI�ZULWLQJ�GHILQLWLRQV�IRU�D�VWXG\��7KH�ILUVW
LOOXVWUDWHV�D�VSHFLILF�RSHUDWLRQDO�GHILQLWLRQ�RI�D�NH\�WHUP�DQG�WKH�VHFRQG�WKH�SURFHGXUDO�GHILQLWLRQ�RI
D� NH\� WHUP�� 9HUQRQ� ������� VWXGLHG� KRZ� GLYRUFH� LQ� WKH�PLGGOH� JHQHUDWLRQ� LPSDFWV� JUDQGSDUHQWV¶
UHODWLRQVKLSV�ZLWK�WKHLU�JUDQGFKLOGUHQ��7KHVH�GHILQLWLRQV�ZHUH�LQFOXGHG�LQ�D�VHFWLRQ�RQ�LQGHSHQGHQW
YDULDEOHV�

.LQVKLS�5HODWLRQVKLS�WR�WKH�*UDQGFKLOG

.LQVKLS� UHODWLRQVKLS� WR� WKH� JUDQGFKLOG� UHIHUV� WR� ZKHWKHU� WKH� JUDQGSDUHQWV� DUH� PDWHUQDO
JUDQGSDUHQWV�RU�SDWHUQDO�JUDQGSDUHQWV��3UHYLRXV�UHVHDUFK��H�J���&KHUOLQ�	�)XUVWHQEHUJ�������
VXJJHVWV�WKDW�PDWHUQDO�JUDQGSDUHQWV�WHQG�WR�EH�FORVHU�WR�WKHLU�JUDQGFKLOGUHQ�

6H[�RI�*UDQGSDUHQW

:KHWKHU� D� JUDQGSDUHQW� LV� D� JUDQGPRWKHU� RU� JUDQGIDWKHU� KDV� EHHQ� IRXQG� WR� EH� D� IDFWRU� LQ� WKH
JUDQGSDUHQW�JUDQGFKLOG� UHODWLRQVKLS� �L�H��� JUDQGPRWKHUV� WHQG� WR� EH� PRUH� LQYROYHG� WKDQ
JUDQGIDWKHUV��ZKLFK�LV�WKRXJKW�WR�EH�UHODWHG�WR�WKH�NLQNHHSLQJ�UROH�RI�ZRPHQ�ZLWKLQ�WKH�IDPLO\
�H�J���+DJHVWDG��������SS����±����

([DPSOH�����7HUPV�'HILQHG�LQ�D�0L[HG�0HWKRGV�'LVVHUWDWLRQ

7KLV� H[DPSOH� LOOXVWUDWHV� D� OHQJWK\� GHILQLWLRQ� RI� WHUPV� SUHVHQWHG� LQ� D� PL[HG� PHWKRGV� VWXG\� LQ� D
VHSDUDWH�VHFWLRQ�RI�WKH�ILUVW�FKDSWHU�WKDW�LQWURGXFHV�WKH�VWXG\��9DQ+RUQ�*UDVVPH\HU��������VWXGLHG
KRZ����� QHZ� SURIHVVLRQDOV� LQ� VWXGHQW� DIIDLUV� LQ� FROOHJHV� DQG� XQLYHUVLWLHV� HQJDJH� LQ� UHIOHFWLRQ²
HLWKHU�LQGLYLGXDOO\�RU�FROODERUDWLYHO\��6KH�ERWK�VXUYH\HG�WKH�QHZ�SURIHVVLRQDOV�DQG�FRQGXFWHG�LQ�
GHSWK� LQWHUYLHZV� ZLWK� WKHP�� %HFDXVH� VKH� VWXGLHG� LQGLYLGXDO� DQG� FROODERUDWLYH� UHIOHFWLRQ� DPRQJ
VWXGHQW�DIIDLUV�SURIHVVLRQDOV��VKH�SURYLGHG�GHWDLOHG�GHILQLWLRQV�RI�WKHVH�WHUPV�LQ�WKH�EHJLQQLQJ�RI�WKH
VWXG\�� ,� LOOXVWUDWH� WZR� RI� KHU� WHUPV� QH[W�� 1RWLFH� KRZ� VKH� UHIHUHQFHG� KHU� GHILQLWLRQV� LQ�PHDQLQJV
IRUPHG�E\�RWKHU�DXWKRUV�LQ�WKH�OLWHUDWXUH�

,QGLYLGXDO�5HIOHFWLRQ

6FKRQ��������GHYRWHG�DQ�HQWLUH�ERRN�WR�FRQFHSWV�KH�QDPHG�UHIOHFWLYH� WKLQNLQJ�� UHIOHFWLRQ�LQ�
DFWLRQ�� DQG� UHIOHFWLYH� SUDFWLFH�� WKLV� DIWHU� DQ� HQWLUH� ERRN� ZDV� ZULWWHQ� D� GHFDGH� HDUOLHU� ZLWK
$UJ\ULV��$UJ\ULV�	�6FKRQ��������WR�LQWURGXFH�WKH�FRQFHSWV��7KHUHIRUH��D�FRQFLVH�GHILQLWLRQ�RI
WKLV�UHVHDUFKHU¶V�XQGHUVWDQGLQJ�RI�LQGLYLGXDO�UHIOHFWLRQ�WKDW�GLG�MXVWLFH�WR�VRPHWKLQJ�WKDW�PRVW
DSWO\�KDG�EHHQ�LGHQWLILHG�DV�DQ�LQWXLWLYH�DFW�ZDV�GLIILFXOW�WR�UHDFK��+RZHYHU��WKH�PRVW�VDOLHQW



FKDUDFWHULVWLFV�RI� LQGLYLGXDO�UHIOHFWLRQ�IRU� WKH�SXUSRVHV�RI� WKLV�VWXG\�ZHUH�WKHVH�WKUHH���D��DQ
³DUWLVWU\�RI�SUDFWLFH´��6FKRQ����������E��KRZ�RQH�SUDFWLFHV�RYHUWO\�ZKDW�RQH�NQRZV�LQWXLWLYHO\�
DQG��F��KRZ�D�SURIHVVLRQDO�HQKDQFHV�SUDFWLFH�WKURXJK�WKRXJKWIXO�GLVFRXUVH�ZLWKLQ�WKH�PLQG�

6WXGHQW�$IIDLUV�3URIHVVLRQDO

$�SURIHVVLRQDO�KDV�EHHQ�GHVFULEHG�LQ�PDQ\�ZD\V��2QH�GHVFULSWLRQ�LGHQWLILHG�DQ�LQGLYLGXDO�ZKR
H[KLELWHG� ³D� KLJK� GHJUHH� RI� LQGHSHQGHQW� MXGJPHQW�� EDVHG� RQ� D� FROOHFWLYH�� OHDUQHG� ERG\� RI
LGHDV�� SHUVSHFWLYHV�� LQIRUPDWLRQ�� QRUPV�� DQG� KDELWV� >DQG� ZKR� HQJDJH�G�� LQ� SURIHVVLRQDO
NQRZLQJ@´��%DVNHWW�	�0DUVLFN��������S������$�VWXGHQW�DIIDLUV�SURIHVVLRQDO�KDV�H[KLELWHG�VXFK
WUDLWV� LQ� VHUYLFH� WR� VWXGHQWV� LQ� D� KLJKHU� HGXFDWLRQ� HQYLURQPHQW�� LQ� DQ\� RQH� RI� D� QXPEHU� RI
IXQFWLRQV�ZKLFK�VXSSRUW�DFDGHPLF�DQG�FR�FXUULFXODU�VXFFHVV���SS����±���



$�4XDQWLWDWLYH�RU�0L[HG�0HWKRGV�/LWHUDWXUH�5HYLHZ

:KHQ� FRPSRVLQJ� D� UHYLHZ� RI� WKH� OLWHUDWXUH�� LW� LV� GLIILFXOW� WR� GHWHUPLQH� KRZ� PXFK� OLWHUDWXUH� WR
UHYLHZ��,Q�RUGHU�WR�DGGUHVV�WKLV�SUREOHP��,�KDYH�GHYHORSHG�D�PRGHO�WKDW�SURYLGHV�SDUDPHWHUV�DURXQG
WKH�OLWHUDWXUH�UHYLHZ��HVSHFLDOO\�DV�LW�PLJKW�EH�GHVLJQHG�IRU�D�TXDQWLWDWLYH�RU�PL[HG�PHWKRGV�VWXG\�WKDW
HPSOR\V� D� VWDQGDUG� OLWHUDWXUH� UHYLHZ� VHFWLRQ�� )RU� D� TXDOLWDWLYH� VWXG\�� WKH� OLWHUDWXUH� UHYLHZ�PLJKW
H[SORUH�DVSHFWV�RI� WKH�FHQWUDO�SKHQRPHQRQ�EHLQJ�DGGUHVVHG�DQG�GLYLGH�LW� LQWR�WRSLFDO�DUHDV��%XW�WKH
OLWHUDWXUH�UHYLHZ�IRU�D�TXDOLWDWLYH�VWXG\��DV�GLVFXVVHG�HDUOLHU��FDQ�EH�SODFHG�LQ�D�SURSRVDO�LQ�VHYHUDO
ZD\V� �H�J��� DV� D� UDWLRQDOH� IRU� WKH� UHVHDUFK� SUREOHP�� DV� D� VHSDUDWH� VHFWLRQ�� DV� VRPHWKLQJ� WKUHDGHG
WKURXJKRXW�WKH�VWXG\��DV�FRPSDUHG�ZLWK�WKH�UHVXOWV�RI�D�SURMHFW��
)RU�D�TXDQWLWDWLYH�VWXG\�RU�WKH�TXDQWLWDWLYH�VWUDQG�RI�D�PL[HG�PHWKRGV�VWXG\��ZULWH�D�UHYLHZ�RI�WKH

OLWHUDWXUH� WKDW� FRQWDLQV� VHFWLRQV� DERXW� WKH� OLWHUDWXUH� UHODWHG� WR� PDMRU� LQGHSHQGHQW� YDULDEOHV�� PDMRU
GHSHQGHQW� YDULDEOHV�� DQG� VWXGLHV� WKDW� UHODWH� WKH� LQGHSHQGHQW� DQG� GHSHQGHQW� YDULDEOHV� �PRUH� RQ
YDULDEOHV� LQ�&KDSWHU�����7KLV�DSSURDFK�VHHPV�DSSURSULDWH� IRU�GLVVHUWDWLRQV�DQG� IRU�FRQFHSWXDOL]LQJ
WKH� OLWHUDWXUH� WR�EH� LQWURGXFHG� LQ�D� MRXUQDO�DUWLFOH��&RQVLGHU�D� OLWHUDWXUH� UHYLHZ� WR�EH�FRPSRVHG�RI
ILYH�FRPSRQHQWV���D��DQ�LQWURGXFWLRQ���E��7RSLF����DERXW�WKH�LQGHSHQGHQW�YDULDEOH����F��7RSLF����DERXW
WKH� GHSHQGHQW� YDULDEOH��� �G�� 7RSLF� ��� �VWXGLHV� WKDW� DGGUHVV� ERWK� WKH� LQGHSHQGHQW� DQG� GHSHQGHQW
YDULDEOHV���DQG��H��D�VXPPDU\��+HUH�LV�PRUH�GHWDLO�DERXW�HDFK�VHFWLRQ�

��� ,QWURGXFH� WKH� UHYLHZ�E\� WHOOLQJ� WKH� UHDGHU� DERXW� WKH� VHFWLRQV� LQFOXGHG� LQ� LW��7KLV�SDVVDJH� LV� D
VWDWHPHQW�DERXW�WKH�RUJDQL]DWLRQ�RI�WKH�VHFWLRQ�

��� 5HYLHZ� 7RSLF� ��� ZKLFK� DGGUHVVHV� WKH� VFKRODUO\� OLWHUDWXUH� DERXW� WKH� LQGHSHQGHQW� YDULDEOH� RU
YDULDEOHV��:LWK�VHYHUDO�LQGHSHQGHQW�YDULDEOHV��FRQVLGHU�VXEVHFWLRQV�RU�IRFXV�RQ�WKH�VLQJOH�PRVW
LPSRUWDQW� YDULDEOH�� 5HPHPEHU� WR� DGGUHVV� RQO\� WKH� OLWHUDWXUH� DERXW� WKH� LQGHSHQGHQW� YDULDEOH�
NHHS�WKH�OLWHUDWXUH�DERXW�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV�VHSDUDWH�LQ�WKLV�PRGHO�

��� 5HYLHZ�7RSLF� ���ZKLFK� LQFRUSRUDWHV� WKH� VFKRODUO\� OLWHUDWXUH� DERXW� WKH�GHSHQGHQW� YDULDEOH� RU
YDULDEOHV��:LWK�PXOWLSOH�GHSHQGHQW�YDULDEOHV��ZULWH�VXEVHFWLRQV�DERXW�HDFK�YDULDEOH�RU�IRFXV�RQ
D�VLQJOH�LPSRUWDQW�RQH�

��� 5HYLHZ�7RSLF����ZKLFK�LQFOXGHV�WKH�VFKRODUO\�OLWHUDWXUH�WKDW�UHODWHV�WKH�LQGHSHQGHQW�YDULDEOH�V�
WR�WKH�GHSHQGHQW�YDULDEOH�V���+HUH�ZH�DUH�DW�WKH�FUX[�RI�WKH�SURSRVHG�VWXG\��7KXV��WKLV�VHFWLRQ
VKRXOG�EH�UHODWLYHO\�VKRUW�DQG�FRQWDLQ�VWXGLHV�WKDW�DUH�H[WUHPHO\�FORVH�LQ�WRSLF�WR�WKH�SURSRVHG
VWXG\�� 3HUKDSV� QRWKLQJ� KDV� EHHQ� ZULWWHQ� RQ� WKH� WRSLF�� &RQVWUXFW� D� VHFWLRQ� WKDW� LV� DV� FORVH� DV
SRVVLEOH�WR�WKH�WRSLF�RU�UHYLHZ�VWXGLHV�WKDW�DGGUHVV�WKH�WRSLF�DW�D�PRUH�JHQHUDO�OHYHO�

��� 3URYLGH�D� VXPPDU\� WKDW�KLJKOLJKWV� WKH�PRVW� LPSRUWDQW� VWXGLHV��FDSWXUHV�PDMRU� WKHPHV�� VXJJHVWV
ZK\�PRUH�UHVHDUFK�LV�QHHGHG�RQ�WKH�WRSLF��DQG�DGYDQFHV�KRZ�WKH�SURSRVHG�VWXG\�ZLOO�ILOO� WKLV
QHHG�

7KLV� PRGHO� IRFXVHV� WKH� OLWHUDWXUH� UHYLHZ�� UHODWHV� LW� FORVHO\� WR� WKH� YDULDEOHV� LQ� WKH� UHVHDUFK
TXHVWLRQV�DQG�K\SRWKHVHV��DQG�VXIILFLHQWO\�QDUURZV�WKH�VWXG\��,W�EHFRPHV�D�ORJLFDO�SRLQW�RI�GHSDUWXUH
IRU�WKH�UHVHDUFK�TXHVWLRQV�DQG�WKH�PHWKRG�VHFWLRQ�
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%HIRUH� VHDUFKLQJ� WKH� OLWHUDWXUH�� LGHQWLI\�\RXU� WRSLF��XVLQJ� VXFK� VWUDWHJLHV� DV�GUDIWLQJ�D�EULHI� WLWOH�RU
VWDWLQJ�D�FHQWUDO�UHVHDUFK�TXHVWLRQ��$OVR�FRQVLGHU�ZKHWKHU�WKLV�WRSLF�FDQ�DQG�VKRXOG�EH�UHVHDUFKHG�E\
UHYLHZLQJ�ZKHWKHU�WKHUH�LV�DFFHVV�WR�SDUWLFLSDQWV�DQG�UHVRXUFHV�DQG�ZKHWKHU�WKH�WRSLF�ZLOO�DGG�WR�WKH
OLWHUDWXUH��EH�RI�LQWHUHVW�WR�RWKHUV��DQG�EH�FRQVLVWHQW�ZLWK�SHUVRQDO�JRDOV�
5HVHDUFKHUV�XVH�WKH�VFKRODUO\�OLWHUDWXUH�LQ�D�VWXG\�WR�SUHVHQW�UHVXOWV�RI�VLPLODU�VWXGLHV��WR�UHODWH�WKH

SUHVHQW� VWXG\� WR� DQ� RQJRLQJ� GLDORJXH� LQ� WKH� OLWHUDWXUH�� DQG� WR� SURYLGH� D� IUDPHZRUN� IRU� FRPSDULQJ
UHVXOWV� RI� D� VWXG\�ZLWK� RWKHU� VWXGLHV�� )RU� TXDOLWDWLYH�� TXDQWLWDWLYH�� DQG�PL[HG�PHWKRGV� GHVLJQV�� WKH
OLWHUDWXUH� VHUYHV� GLIIHUHQW� SXUSRVHV�� ,Q� TXDOLWDWLYH� UHVHDUFK�� WKH� OLWHUDWXUH� KHOSV� VXEVWDQWLDWH� WKH
UHVHDUFK� SUREOHP�� EXW� LW� GRHV� QRW� FRQVWUDLQ� WKH� YLHZV� RI� SDUWLFLSDQWV��$� SRSXODU� DSSURDFK� LV� WR
LQFOXGH�PRUH�OLWHUDWXUH�DW�WKH�HQG�RI�D�TXDOLWDWLYH�VWXG\�WKDQ�DW�WKH�EHJLQQLQJ��,Q�TXDQWLWDWLYH�UHVHDUFK�
WKH� OLWHUDWXUH� QRW� RQO\� KHOSV� WR� VXEVWDQWLDWH� WKH� SUREOHP� EXW� LW� DOVR� VXJJHVWV� SRVVLEOH� TXHVWLRQV� RU
K\SRWKHVHV� WKDW� QHHG� WR� EH� DGGUHVVHG��$� VHSDUDWH� OLWHUDWXUH� UHYLHZ� VHFWLRQ� LV� W\SLFDOO\� IRXQG� LQ
TXDQWLWDWLYH�VWXGLHV��,Q�PL[HG�PHWKRGV�UHVHDUFK��WKH�XVH�RI�OLWHUDWXUH�ZLOO�GHSHQG�RQ�WKH�W\SH�RI�GHVLJQ
DQG�ZHLJKW�JLYHQ�WR�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DVSHFWV�
:KHQ�FRQGXFWLQJ�D�OLWHUDWXUH�UHYLHZ��LGHQWLI\�NH\�ZRUGV�IRU�VHDUFKLQJ�WKH�OLWHUDWXUH��7KHQ�VHDUFK

WKH� RQOLQH� GDWDEDVHV�� VXFK� DV� (5,&�� (%6&2�� 3UR4XHVW�� *RRJOH� 6FKRODU�� 3XE0HG�� DQG� PRUH
VSHFLDOL]HG�GDWDEDVHV��VXFK�DV�3V\F,1)2��6RFLRILOH��DQG�66&,��7KHQ��ORFDWH�DUWLFOHV�RU�ERRNV�EDVHG
RQ�D�SULRULW\�RI�VHDUFKLQJ�ILUVW�IRU�MRXUQDO�DUWLFOHV�DQG�WKHQ�ERRNV��,GHQWLI\�UHIHUHQFHV�WKDW�ZLOO�PDNH�D
FRQWULEXWLRQ�WR�\RXU�OLWHUDWXUH�UHYLHZ��*URXS�WKHVH�VWXGLHV�LQWR�D�OLWHUDWXUH�PDS�WKDW�VKRZV�WKH�PDMRU
FDWHJRULHV� RI� VWXGLHV� DQG� SRVLWLRQV� \RXU� SURSRVHG� VWXG\� ZLWKLQ� WKRVH� FDWHJRULHV�� %HJLQ� ZULWLQJ
VXPPDULHV�RI�WKH�VWXGLHV��QRWLQJ�FRPSOHWH�UHIHUHQFHV�DFFRUGLQJ�WR�D�VW\OH�PDQXDO��H�J���$3$�������
DQG�H[WUDFWLQJ� LQIRUPDWLRQ�DERXW� WKH� UHVHDUFK� WKDW� LQFOXGHV� WKH� UHVHDUFK�SUREOHP�� WKH�TXHVWLRQV�� WKH
GDWD�FROOHFWLRQ�DQG�DQDO\VLV��DQG�WKH�ILQDO�UHVXOWV�
'HILQH�NH\�WHUPV��DQG�SRVVLEO\�GHYHORS�D�GHILQLWLRQ�RI�WHUPV�VHFWLRQ�IRU�\RXU�SURSRVDO�RU�LQFOXGH

WKHP�ZLWKLQ�\RXU�OLWHUDWXUH�UHYLHZ��)LQDOO\��FRQVLGHU�WKH�RYHUDOO�VWUXFWXUH�IRU�RUJDQL]LQJ�WKHVH�VWXGLHV�
2QH�TXDQWLWDWLYH�UHVHDUFK�PRGHO�LV�WR�GLYLGH�WKH�UHYLHZ�LQWR�VHFWLRQV�DFFRUGLQJ�WR�PDMRU�YDULDEOHV��D
TXDQWLWDWLYH�DSSURDFK��RU�PDMRU� VXEWKHPHV�RI� WKH�FHQWUDO�SKHQRPHQRQ� �D�TXDOLWDWLYH� DSSURDFK�� WKDW
\RX�DUH�VWXG\LQJ�

:ULWLQJ�([HUFLVHV
���'HYHORS�D�OLWHUDWXUH�PDS�RI�WKH�VWXGLHV�RQ�\RXU�WRSLF��,QFOXGH�LQ�WKH�PDS�WKH�SURSRVHG�VWXG\

DQG�GUDZ� OLQHV� IURP� WKH�SURSRVHG� VWXG\� WR�EUDQFKHV�RI� VWXGLHV� LQ� WKH�PDS� VR� WKDW� D� UHDGHU� FDQ
HDVLO\�VHH�KRZ�\RXUV�ZLOO�H[WHQG�H[LVWLQJ�OLWHUDWXUH�
��� 2UJDQL]H� D� UHYLHZ� RI� WKH� OLWHUDWXUH� IRU� D� TXDQWLWDWLYH� VWXG\�� DQG� IROORZ� WKH� PRGHO� IRU

GHOLPLWLQJ�WKH�OLWHUDWXUH�WR�UHIOHFW�WKH�YDULDEOHV�LQ�WKH�VWXG\��$V�DQ�DOWHUQDWLYH��RUJDQL]H�D�UHYLHZ
RI�OLWHUDWXUH�IRU�D�TXDOLWDWLYH�VWXG\�DQG�LQFOXGH�LW�LQ�DQ�LQWURGXFWLRQ�DV�D�UDWLRQDOH�IRU�WKH�UHVHDUFK
SUREOHP�LQ�WKH�VWXG\�
���3UDFWLFH�XVLQJ�DQ�RQOLQH�FRPSXWHU�GDWDEDVH�WR�VHDUFK�IRU�WKH�OLWHUDWXUH�RQ�\RXU�WRSLF��&RQGXFW

VHYHUDO�VHDUFKHV�XQWLO�\RX�ILQG�DQ�DUWLFOH�WKDW�LV�DV�FORVH�DV�SRVVLEOH�WR�\RXU�UHVHDUFK�WRSLF��7KHQ
FRQGXFW�D� VHFRQG�VHDUFK�XVLQJ�GHVFULSWRUV�PHQWLRQHG� LQ� WKLV�DUWLFOH��/RFDWH����DUWLFOHV� WKDW�\RX


