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7KH�VKHHS�PRGHO�LV�LQFUHDVLQJO\�UHFRJQL]HG�DV�D�YDOXDEOH
WRRO�LQ�WUDQVODWLRQDO�UHVHDUFK�RQ�EUDLQ�DJLQJ��SDUWLFXODUO\�LQ
VWXG\LQJ�FRJQLWLYH�GHFOLQH�DQG�QHXURGHJHQHUDWLYH�GLVHDVHV
�����'XH�WR�LWV�FRQYROXWHG�HQFHSKDORQ��H[WHQGHG�OLIHVSDQ��DQG
QDWXUDO�FRJQLWLYH�GHFOLQH��VKHHS�RIIHUV�D�XVHIXO�DOWHUQDWLYH�WR
PXULQH�PRGHO������5HVHDUFK�RQ�SK\VLRORJLFDO�EUDLQ�DJLQJ�DQG
H[HFXWLYH�FRJQLWLYH�IXQFWLRQV�LQ�VKHHS�KROGV�VLJQLILFDQW�LPSOL�
FDWLRQV�IRU�ERWK�YHWHULQDU\�DQG�KXPDQ�PHGLFLQH��ZLWK�SRWHQ�
WLDO�EHQHILWV�IRU�OLYHVWRFN�PDQDJHPHQW��VXVWDLQDEOH�IDUPLQJ�
DQG �XQGHUVWDQGLQJ �QHXURORJLFDO �GLVRUGHUV ����� �7KLV �VWXG\
DLPV�DW�DVVHVVLQJ�FRJQLWLYH�GHFOLQH�UHODWHG�WR�DJLQJ�DQG�VH[
LQ�VKHHS��LQYHVWLJDWLQJ�OHDUQLQJ�DELOLW\��PHPRU\��DQG�FRJQL�
WLYH�IOH[LELOLW\��:H�WKHUHIRUH�REVHUYHG����6DUGD�VKHHS��GLYLG�
HG �LQWR �WKUHH �DJHV �VXEJURXSV� �VH[�EDODQFHG� �IRXU �PRQWKV
�ODPE��1 �����WHQ�PRQWKV��DGXOW��1 �����DQG�WHQ�\HDUV��ROG�
1 �����7KH\�ZHUH�KRXVHG�VHSDUDWHO\�LQ�VL[�SDGGRFNV��E\�VH[
DQG�DJH��XQGHU�VWDQGDUG�FRQGLWLRQV��&RJQLWLYH�WHVWLQJ�ZDV
FRQGXFWHG�LQ�D�GLDPRQG�VKDSHG�PD]H���i�P��PDGH�RI�SDO�
OHWV�DQG�JDWHV��ZLWK�D�FHQWUDO�REVWDFOH��7KH�H[SHULPHQW�LQ�
FOXGHG�WKUHH�WDVNV �RYHU �WZR�FRQVHFXWLYH �GD\V� �D �WUDLQLQJ
SKDVH�WR�HVWDEOLVK�ODWHUDOL]DWLRQ��D�OHDUQLQJ�WDVN�WR�HYDOXDWH
PHPRU\��DQG�D�UHYHUVDO�WDVN�WR�DVVHVV�DGDSWDELOLW\��(QYLURQ�
PHQWDO�FRQGLWLRQV�DQG�WLPH�RI�WHVWLQJ�ZHUH�VWDQGDUGL]HG��$OO
WDVNV�ZHUH�YLGHR�UHFRUGHG�WR�PRQLWRU�EHKDYL2UDO�&RPPXQLFD�
WLRQ�V��SDUDPHWHUV��WDVN�FRPSOHWLRQ�WLPHV��DQG�UHZDUG�SUHIHU�
HQFHV��$QDO\VLV�RI�YDULDQFH��$129$��H[DPLQHG�DJH��VH[��DQG
WULDO�HIIHFWV��IROORZHG�E\�SRVW�KRF�%RQIHUURQL�WHVWV��S�������
7KH�VWXG\��FRPSOLDQW�ZLWK�,WDOLDQ�DQLPDO�H[SHULPHQW�ODZV�
ZDV�DSSURYHG�E\�WKH�QDWLRQDO�HWKLFV�FRPPLVVLRQ��DXWKRUL]D�
WLRQ�Qc���������35��,WDOLDQ�0LQLVWU\�RI�+HDOWK���2OG�VKHHS
WRRN�ORQJHU�WR�VROYH�WKH�PD]H�LQ�WKH�WUDLQLQJ�SKDVH��S�������
EXW�VKRZHG�KLJK�DGDSWDELOLW\��UHGXFLQJ�ODWHQF\�LQ�VXFFHVVLYH
WULDOV��7KH\�ZHUH�FDOPHU�DQG�KDG�WKH�KLJKHVW�VXFFHVV�UDWH�LQ

UHDFKLQJ�IRRG�UHZDUGV��S ��������6H[�KDG�D�JOREDO�HIIHFW�RQ
OHDUQLQJ �SHUIRUPDQFH� �ZLWK �IHPDOHV �FRPSOHWLQJ �PHPRU\
WDVNV�IDVWHU�WKDQ�PDOHV��S ��������ZKLOH�VH[�GLG�QRW�VLJQLIL�
FDQWO\�LPSDFW�WKH�UHYHUVDO�WDVN��D�WUHQG�VXJJHVWHG�DQ�HIIHFW
RQ�IOH[LELOLW\��S ��������%HKDYL2UDO�&RPPXQLFDWLRQ�V��VWUHVV
LQGLFDWRUV� �VXFK�DV�YRFDOL]DWLRQ�IUHTXHQF\��GHFUHDVHG�RYHU
WULDOV��WKXV�FRQILUPLQJ�WKH�HIIHFWLYHQHVV�RI�WUDLQLQJ��%OHDWLQJ
ZDV�VLJQLILFDQWO\�UHODWHG�WR�DJH��ZLWK�ODPEV�EHLQJ�WKH�PRVW
YRFDO��S���������/DWHUDOL]DWLRQ�SDWWHUQV�UHYHDOHG�D�JHQHUDO
OHIW�VLGH�SUHIHUHQFH��ZLWK�ODPEV�H[KLELWLQJ�JUHDWHU�ULJKW�VLGH
ODWHUDOL]DWLRQ��S ��������2YHU�����RI�WKH�DQLPDOV�FRPSOHWHG
WKH�OHDUQLQJ�WDVN��DQG�QHDUO\�����SDVVHG�WKH�UHYHUVDO�WDVN�
1RWDEO\��DV�WULDOV�LQFUHDVHG��FRPSOHWLRQ�WLPH�GHFUHDVHG��LQGL�
FDWLQJ�VWURQJ�FRJQLWLYH�DVVRFLDWLRQ��WUDLQLQJ��S��������UHYHU�
VDO�WDVN��S ��������7KLV�ZRUN�UHLQIRUFHV�WKH�YDOLGLW\�RI�VKHHS
DV�D�PRGHO�IRU�FRJQLWLYH�UHVHDUFK��KLJKOLJKWLQJ�DJH�UHODWHG
FRJQLWLYH�SDWWHUQV�DQG�DGDSWDELOLW\��)XWXUH�UHVHDUFK�VKRXOG
H[SORUH �FRUUHODWLRQV �EHWZHHQ �VWUHVV �DQG �FRJQLWLYH �SHUIRU�
PDQFH��DV�ZHOO�DV�WKH�LQIOXHQFH�RI�SHUVRQDOLW\�WUDLWV�DQG�KRU�
PRQDO�OHYHOV�WR�UHILQH�FRJQLWLYH�DVVHVVPHQWV�
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