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4XDOLWDWLYH� UHVHDUFK�ZDV� FRQGXFWHG� WR� FRPSRVH�+XPDQ�5HVRXUFHV�2SWLPL]DWLRQ
�+52��GHYHORSPHQW�GHVLJQ�ZLWK�%LJ�)LYH DSSURDFK��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�
LQ� ILYH� LQGXVWULDO� ILHOGV LQ ,QGRQHVLD�� VWDUWHG�ZLWK� OHDGHUVKLS� DJLOLW\ FRPSHWHQF\�
LGHQWLILFDWLRQ� ZLWK� H[SHUW MXGJHPHQW�� 7KH� FRPSHWHQF\� FRQVLVWV� RI� ��
FRPSHWHQFHV�� �D�� FRPIRUW� ZLWK� FKDQJH�� �E�� LQLWLDWRU�� �F�� IXWXUH� RULHQWDWLRQ�� �G��
REMHFWLYLW\�� �H�� ULVN� WDNLQJ�� �I�� IOH[LELOLW\�� �J�� FRPIRUW� ZLWK� DPELJXLW\�� �K��
PDQDJLQJ� WKURXJK� V\VWHP�� �L�� UDQJH� SHUVSHFWLYH 	� LQWHUHVW�� �M�� RUJDQL]DWLRQ�� �N��
DFKLHYHPHQW� FHQWHU�� �O�� SHUIRUPDQFH� IRFXV�� �P�� SROLWLFDO� VDYY\�� �Q�� WRWDO� TXDOLW\�
RULHQWDWLRQ��&RPSHWHQF\�DVVHVVPHQW�KDV� FRQGXFWHG�ZLWK�%LJ�)LYH 3HUVRQDOLW\� DW�
:RUN� DV� WKH� WRRO�� WR� ���� OHDGHUV� LQ ,QGRQHVLD ZLWK� FRQYHQLHQFH� VDPSOLQJ�
WHFKQLTXH��7KH�UHVXOW�ZDV�DQDO\]HG�ZLWK�GHVFULSWLYH�DQDO\VLV�PHWKRG��3DUWLFLSDQWV�
ZHUH�GLYLGHG�LQWR���SRVLWLRQ�OHYHOV DQG�NQRZQ�WKDW�PDQDJHU OHYHO�ZDV�WKH�PDMRULW\�
RI�WKH�SDUWLFLSDQWV��DV�PDQ\�DV�����SDUWLFLSDQWV��������IROORZHG�E\����SDUWLFLSDQWV�
��������RI�DVVLVWDQW�PDQDJHU OHYHO��7KH�UHVXOW�RI�DQDO\VLV�IURP�ERWK�OHYHOV�VKRZV
WKDW� VRPH� RI� WKH�PDQDJHUV� DQG� DVVLVWDQW�PDQDJHUV� DUH� VWLOO� LQ� GHYHORSPHQW� DQG�
FDXWLRQ� FDWHJRU\�� 7KH� GHYHORSPHQW� FDWHJRU\� LQ� PDQDJHU OHYHO� VWLOO ODFNV LQ�
REMHFWLYLW\��SROLWLFDO�VDYY\��RUJDQL]DWLRQ��DQG IOH[LELOLW\�FRPSHWHQFHV��7KH�FDXWLRQ�
FDWHJRU\�LQ�PDQDJHU OHYHO�LV�VWLOO�ODFN�LQ�SROLWLFDO�VDYY\��IXWXUH�RULHQWDWLRQ��UDQJH�
RI�SHUVSHFWLYH��DQG FRPIRUW�ZLWK�DPELJXLW\�DQG�SDUDGR[�FRPSHWHQFHV��,Q�DVVLVWDQW�
PDQDJHU OHYHO�� WKRVH� ZKLFK� DUH� LQ� GHYHORSPHQW� FDWHJRU\� DUH� VWLOO� ODFN� LQ� ULVN�
WDNLQJ�� RUJDQL]DWLRQ�� WRWDO� TXDOLW\� RULHQWDWLRQ�� DQG FRPIRUW� ZLWK� DPELJXLW\� DQG�
SDUDGR[��7KRVH�ZKLFK�DUH�LQ�FDXWLRQ�FDWHJRU\�LQ�DVVLVWDQW PDQDJHU OHYHO�DUH�VWLOO�
ODFN� LQ� REMHFWLYLW\�� UDQJH� SHUVSHFWLYH� DQG� LQWHUHVW�� IXWXUH� RULHQWDWLRQ�� DQG
IOH[LELOLW\�
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3HQHOLWLDQ� NXDOLWDWLI� GLODNXNDQ� XQWXN� PHQ\XVXQ� UDQFDQJDQ� SHQJHPEDQJDQ�
RSWLPLVDVL� 6'0� �+52�� GHQJDQ� SHQGHNDWDQ %LJ� )LYH�� 3HQHOLWLDQ� LQL� GLODNXNDQ�
SDGD� OLPD� LQGXVWUL� GL ,QGRQHVLD�� \DQJ� GLDZDOL� GHQJDQ� LGHQWLILNDVL� NRPSHWHQVL�
OHDGHUVKLS�DJLOLW\ GHQJDQ�H[SHUW� MXGJHPHQW��GLNHWDKXL�NRPSHWHQVL� WHUGLUL�GDUL����
NRPSHWHQVL�� DQWDUD� ODLQ�� �D�� FRPIRUW� ZLWK� FKDQJH�� �E�� LQLWLDWRU�� �F�� IXWXUH�
RULHQWDWLRQ�� �G�� REMHFWLYLW\�� �H�� ULVN� WDNLQJ�� �I�� IOH[LELOLW\�� �J�� FRPIRUW� ZLWK�
DPELJXLW\�� �K�� PDQDJLQJ� WKURXJK� V\VWHP�� �L�� UDQJH� SHUVSHNWLI� 	� LQWHUHVW�� �M��
RUJDQL]DWLRQ�� �N��DFKLHYHPHQW�FHQWHU�� �O��SHUIRUPDQFH� IRFXV�� �P��SROLWLFDO� VDYY\��
�Q�� WRWDO� TXDOLW\� RULHQWDWLRQ�� 'DUL� NHHPSDW� EHODV� NRPSHWHQVL� WHUVHEXW� WHODK�
GLODNXNDQ�DVVHVVPHQW NRPSHWHQVL�GHQJDQ�DODW�XNXU�%LJ�)LYH 3HUVRQDOLW\�DW�:RUN
NHSDGD� ���� SLPSLQDQ� GL� ,QGRQHVLD� GHQJDQ� WHNQLN� FRQYHQLHQFH� VDPSOLQJ��
.HPXGLDQ� GLDQDOLVLV� GHQJDQ� PHQJJXQDNDQ� DQDOLVLV� VWDWLVWLN� GHVNULSWLI�� 'DODP�
DQDOLVLV� SHQHOLWLDQ�� SDUWLVLSDQ� WHUEDJL� NH� GDODP� OLPD� NHORPSRN� MDEDWDQ� GDQ
GLNHWDKXL� PD\RULWDV� SDUWLVLSDQ� EHUDGD� SDGD� NHORPSRN�PDQDJHU�� \DLWX� VHEDQ\DN�
���� SDUWLVLSDQ� ������ GDQ DVVLVWDQW PDQDJHU�� \DLWX� VHEDQ\DN� ��� SDUWLVLSDQ�
���������+DVLO�DQDOLVLV�GDUL�NHGXD�OHYHO�SLPSLQDQ�WHUVHEXW�PHQXQMXNDQ�EDKZD�GL�
OHYHO�PDQDJHU GDQ DVVLVWDQW PDQDJHU PDVLK�DGD�\DQJ�WHUJRORQJ�NH�GDODP�NDWHJRUL�
GHYHORSPHQW GDQ FDXWLRQ��'L� OHYHO�PDQDJHU�� PHUHND� \DQJ� WHUJRORQJ� NH� GDODP�
NDWHJRUL GHYHORSPHQW�PDVLK� OHPDK� SDGD NRPSHWHQVL� REMHFWLYLW\�� SROLWLFDO� VDYY\�
RUJDQL]DWLRQ��GDQ IOH[LELOLW\��6HGDQJNDQ�PHUHND�\DQJ�WHUJRORQJ�NH�GDODP�NDWHJRUL�
FDXWLRQ� OHPDK� SDGD NRPSHWHQVL� SROLWLFDO� VDYY\�� IXWXUH� RULHQWDWLRQ�� UDQJH� RI�
SHUVSHFWLYH� GDQ FRPIRUW� ZLWK� DPELJXLW\� DQG� SDUDGR[� .HPXGLDQ�� GL� OHYHO�
DVVLVWDQW PDQDJHU��PHUHND�\DQJ�WHUJRORQJ�NH�GDODP�NDWHJRUL GHYHORSPHQW�PDVLK�
OHPDK� SDGD NRPSHWHQVL� ULVN� WDNLQJ�� RUJDQL]DWLRQ�� WRWDO� TXDOLW\� RULHQWDWLRQ�� GDQ
FRPIRUW�ZLWK�DPELJXLW\�DQG�SDUDGR[� 6HGDQJNDQ�PHUHND�\DQJ�WHUJRORQJ�NH�GDODP�
NDWHJRUL� FDXWLRQ� OHPDK� SDGD NRPSHWHQVL� REMHFWLYLW\�� UDQJH� SHUVSHFWLYH� DQG�
LQWHUHVW��IXWXUH�RULHQWDWLRQ��GDQ IOH[LELOLW\�
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