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'$8'� 6,6:$1',�� 3HQJDUXK� 6XEVWLWXVL� 7HSXQJ� ,NDQ� GHQJDQ� 7HSXQJ� .XOLW�
8GDQJ� 'LIHUPHQWDVL� WHUKDGDS� 3HUWXPEXKDQ ,NDQ� %DZDO� %LQWDQJ� �7UDFKLQRWXV�
EORFKLL���'LELPELQJ�ROHK�75,�<8/,$172�GDQ�':,�6(37,$1,�3875,�

,NDQ� EDZDO� ELQWDQJ� PHUXSDNDQ� NRPRGLWDV� SHULNDQDQ� \DQJ� PHPLOLNL� QLODL�
HNRQRPLV� WLQJJL� 6DODK� VDWX� SHUPDVDODKDQ� GDODP� EXGLGD\D� LNDQ� EDZDO� ELQWDQJ�
DGDODK� SDNDQ�� $OWHUQDWLI� \DQJ� GDSDW� GLODNXNDQ� XQWXN� PHQJDWDVL� SHUPDVDODKDQ�
WHUVHEXW� DGDODK� PHQFDUL� EDKDQ� SHQJJJDQWL� VHEDJDL� VXPEHU� SURWHLQ� KHZDQL��
/DQJNDK� LQL� GDSDW� GLODNXNDQ� GHQJDQ� PHPDQIDDWNDQ� OLPEDK�� \DNQL� NXOLW� XGDQJ��
.XOLW�XGDQJ�PDVLK�PHPLOLNL�NHOHPDKDQ�GDODP�SHPDQIDDWDQQ\D��\DNQL�NDQGXQJDQ�
NLWLQ� \DQJ� FXNXS� WLQJJL�� .DQGXQJDQ� NLWLQ� \DQJ� WLQJJL� SDGD� NXOLW� XGDQJ�
PHQ\HEDENDQ� VXOLW� GLFHUQD� ROHK� LNDQ�� XQWXN� PHQJXUDQJL� NDQGXQJDQ� NLWLQ�
GLODNXNDQ�GHQJDQ�FDUD�IHUPHQWDVL��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�
SHQJDUXK�VXEVWLWXVL�WHSXQJ�LNDQ�GHQJDQ�WHSXQJ�NXOLW�XGDQJ�GLIHUPHQWDVL�WHUKDGDS�
SHUWXPEXKDQ LNDQ�EDZDO�ELQWDQJ��7UDFKLQRWXV�EORFKLL��GDQ�PHQJHWDKXL�SHUVHQWDVL�
VXEWLWXVL� WHSXQJ� LNDQ� GHQJDQ� WHSXQJ� NXOLW� XGDQJ� GLIHUPHQWDVL� \DQJ� PDPSX�
PHQJKDVLONDQ� SHUWXPEXKDQ WHUEDLN� SDGD� LNDQ� EDZDO� ELQWDQJ� �7UDFKLQRWXV�
EORFKLL���0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�5DQFDQJDQ�$FDN�/HQJNDS�
�5$/��� WHUGLUL�GDUL���SHUODNXDQ�GDQ���XODQJDQ��3HUODNXDQ�$��������WHSXQJ� LNDQ�
�NRQWURO���3HUODNXDQ�%� �� ����7,�������7.8')��3HUODNXDQ�&� ������7,�������
7.8')�� 3HUODNXDQ�'� �� ����7,� �� ����7.8')��+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ�
EDKZD� SHUWXPEXKDQ� SDQMDQJ� PXWODN� GDQ� WLQJNDW� NHODQJVXQJDQ� KLGXS� WLGDN�
EHUEHGD� VLJQLILNDQ�� WHWDSL� EHUEHGD� VLJQLILNDQ� WHUKDGDS� SDUDPHWHU� HILVLHQVL� SDNDQ�
SDGD�SHUODNXDQ�%�VHEHVDU���������UDVLR�NRQYHUVL�SDNDQ�SDGD�SHUODNXDQ�%�VHEHVDU�
������ODMX�SHUWXPEXKDQ�KDULDQ�SDGD�SHUODNXDQ�%�VHEHVDU����� J��GDQ�SHUWXPEXKDQ�
ERERW�PXWODN�SDGD�SHUODNXDQ�%�VHEHVDU������ J�

.DWD�NXQFL� ,NDQ�EDZDO�ELQWDQJ� �7UDFKLQRWXV�EORFKLL���)HUPHQWDVL��7HSXQJ�NXOLW�
XGDQJ



6800$5<

'$8'�6,6:$1',��(IIHFW�RI�6XEVWLWXWLRQ�RI�)LVK�0HDO�ZLWK�)HUPHQWHG�6KULPS�
6KHOO�0HDO�RQ�7KH�*URZWK�RI�6LOYHU�3RPSDQR �7UDFKLQRWXV�EORFKLL���6XSHUYLVHG�
E\�75,�<8/,$172 DQG�':,�6(37,$1,�3875,�

6LOYHU�SRPSDQR�LV�D�ILVKHU\�FRPPRGLW\�WKDW�KDV�KLJK�HFRQRPLF�YDOXH��2QH�
RI� WKH�SUREOHPV� LQ� WKH�FXOWLYDWLRQ�RI� VLOYHU�SRPSDQR LV� IHHG� $Q�DOWHUQDWLYH� WKDW�
FDQ�EH�GRQH� WR�RYHUFRPH� WKLV�SUREOHP� LV� WR� ORRN� IRU�DOWHUQDWLYH� LQJUHGLHQWV�DV�D�
VRXUFH� RI� DQLPDO� SURWHLQ� 7KLV� VWHS� FDQ� EH� GRQH� E\� XWLOL]LQJ� ZDVWH�� LV VKULPS�
VKHOOV� 6KULPS� VKHOOV� VWLOO� KDYH� ZHDNQHVVHV� LQ� WKHLU� XWLOL]DWLRQ� WKH� KLJK� FKLWLQ�
FRQWHQW� 7KH� KLJK� FKLWLQ� FRQWDLQHG� LQ� VKULPS� IORXU�PDNHV� LW� GLIILFXOW� IRU� ILVK� WR�
GLJHVW��VR�UHGXFLQJ�WKH�FKLWLQ�FRQWHQW�LV�GRQH�E\�IHUPHQWDWLRQ��7KH�SXUSRVH�RI�WKLV�
VWXG\� ZDV� WR� GHWHUPLQH� WKH HIIHFW� RI� VXEVWLWXWLRQ� RI� ILVK� PHDO� ZLWK� IHUPHQWHG�
VKULPS�VKHOO�PHDO�RQ�WKH�JURZWK�RI�VLOYHU�SRPSDQR �7UDFKLQRWXV�EORFKLL� DQG�WR�
GHWHUPLQH� WKH� SHUFHQWDJH� RI� ILVK�PHDO� VXEVWLWXWLRQ�ZLWK� IHUPHQWHG� VKULPS� VKHOO�
PHDO� WKDW� LV� DEOH� WR� SURGXFH� WKH� EHVW� JURZWK� LQ� VLOYHU� SRPSDQR� �7UDFKLQRWXV�
EORFKLL��� 7KH�PHWKRG� XVHG� LQ� WKLV� VWXG\�ZDV� D� &RPSOHWHO\�5DQGRPL]HG�'HVLJQ�
�&5'��� FRQVLVWLQJ� RI� �� WUHDWPHQWV� DQG� �� UHSOLFDWLRQV�� 7UHDWPHQW�$� �� ����� ILVK�
PHDO� �FRQWURO���7UHDWPHQW�%� ������7,�������7.8')��7UHDWPHQW�&� ������7,���
����7.8')��7UHDWPHQW�'�������7,�������7.8')��7KH�UHVXOWV�VKRZHG�WKDW�WKH�
DEVROXWH� OHQJWK� JURZWK� DQG� VXUYLYDO� UDWHV� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�� EXW�
VLJQLILFDQWO\�GLIIHUHQW�RQ�WKH�IHHG�HIILFLHQF\�SDUDPHWHUV�LQ�WUHDWPHQW�%�E\���������
IHHG FRQYHUVLRQ�UDWLR�LQ�WUHDWPHQW�%�E\�������WKH�GDLO\�JURZWK�UDWH�LQ�WUHDWPHQW�%�
ZDV����� J��DQG�WKH�DEVROXWH�ZHLJKW�JURZWK�LQ�WUHDWPHQW�%�ZDV������ J�

.H\ZRUGV� 6LOYHU� SRPSDQR �7UDFKLQRWXV� EORFKLL��� )HUPHQWDWLRQ�� 6KULPS VKHOO�
IORXU


