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/DWDU�%HODNDQJ��'LDEHWHV�DGDODK�NRQGLVL�KLSHUJOLNHPLD�PHQ\HEDENDQ�NHUXVDNDQ�
VHO�ȕ�SDQNUHDV��'DXQ�0RULQJD�ROHLIHUD�PDPSX�PHQXUXQNDQ�NDGDU�JOXNRVD�GDUDK��
7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�SHQJDUXK�SHPEHULDQ�HNVWUDN�HWDQRO�
WHSXQJ� GDXQ� 0RULQJD� ROHLIHUD� WHUKDGDS� SHQXUXQDQ� NDGDU� JOXNRVD� GDUDK� WLNXV�
5DWWXV�QRUYHJLFXV�MDQWDQ�JDOXU�:LVWDU�\DQJ�GLLQGXNVL�DORNVDQ��
0HWRGH��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�GHVDLQ�WUXH�H[SHULPHQWDO�GHQJDQ�SHQGHNDWDQ�
UDQGRPL]HG�SUH�SRVW�FRQWURO�JURXS��6DPSHO�\DQJ�GLJXQDNDQ� WHUGLUL�GDUL���� WLNXV�
SXWLK� MDQWDQ� JDOXU� :LVWDU�� 3HQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� WHNQLN� VLPSOH�
UDQGRP� VDPSOLQJ�� 9DULDEHO� LQGHSHQGHQQ\D�� \DLWX� HNVWUDN� HWDQRO� WHSXQJ� GDXQ�
0RULQJD� ROHLIHUD� GHQJDQ� YDULDEHO� GHSHQGHQQ\D� NDGDU� *'3� WLNXV�� GLDPDWL�
PHQJJXQDNDQ� JOXNRPHWHU� GDQ� KDVLOQ\D� DNDQ� GLDQDOLVLV� PHQJJXQDNDQ� XML� 7�
EHUSDVDQJDQ�GDQ�RQH�ZD\�$129$�
+DVLO�� 8ML� 7� EHUSDVDQJDQ� PHPEHUL� KDVLO� S������ SDGD� VHOXUXK� NHORPSRN�
SHUODNXDQ��DUWLQ\D�WHUGDSDW�SHUEHGDDQ�NDGDU�*'3�WLNXV�KLSHUJOLNHPLD�VHEHOXP�GDQ�
VHVXGDK� SHUODNXDQ�� 8ML�RQH�ZD\�$129$�PHPEHUL�KDVLO�S��������EHUDUWL� VHOXUXK�
NHORPSRN�SHUODNXDQ�PHQXQMXNNDQ�DGDQ\D�SHUEHGDDQ�EHUPDNQD�SDGD�UHUDWD�VHOLVLK�
NDGDU� *'3� VHEHOXP� GDQ� VHVXGDK� SHUODNXDQ�� +DVLO� XML� 3RVW� KRF� /6'� WHUGDSDW�
SHUEHGDDQ� EHUPDNDQD� SDGD� UHUDWD� VHOLVLK� NDGDU� *'3� VHEHOXP� GDQ� VHVXGDK�
SHUODNXDQ�3��GDQ�3��GHQJDQ�VHOXUXK�NHORPSRN�SHUODNXDQ��S���������8ML�DQDOLVLV�
SURELW�PHPSHUROHK�QLODL�('�� ��������PJ�NJ%%��
.HVLPSXODQ�� 7HUGDSDW� SHQJDUXK� HNVWUDN� HWDQRO� WHSXQJ� GDXQ�0RULQJD� ROHLIHUD
WHUKDGDS�SHQXUXQDQ�NDGDU�JOXNRVD�GDUDK�SDGD�WLNXV�5DWWXV�QRUYHJLFXV�MDQWDQ�JDOXU�
:LVWDU�\DQJ�GLLQGXNVL�DORNVDQ��
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%DFNJURXQG��'LDEHWHV�LV�FRQGLWLRQ�K\SHUJO\FHPLD�FDXVHV�GDPDJHV�SDQFUHDWLF�ȕ�
FHOOV�� 0RULQJD� OHDYHV� FDQ� UHGXFH� EORRG� JOXFRVH�� 7KLV� VWXG\� DLPV� WR� GHWHUPLQH�
HIIHFW� DGPLQLVWHULQJ� HWKDQRO� H[WUDFW� 0RULQJD� OHDI� IORXU� RQ� DOOR[DQ�LQGXFHG�
UHGXFWLRQ�EORRG�JOXFRVH�OHYHOV�PDOH�:LVWDU�UDWV��
0HWKRG��7KLV� UHVHDUFK�XVHG� WUXH� H[SHULPHQWDO� GHVLJQ�ZLWK� UDQGRPL]HG�SUH�SRVW�
FRQWURO� JURXS�� 7KH� VDPSOHV� XVHG� ��� PDOH�ZKLWH� :LVWDU� UDWV�� 'DWD� FROOHFWLRQ�
FDUULHG�RXW�XVLQJ�VLPSOH�UDQGRP�VDPSOLQJ�WHFKQLTXH��7KH�LQGHSHQGHQW�YDULDEOH��LV�
HWKDQRO�H[WUDFW�RI�0RULQJD�OHDI� IORXU�ZLWK�WKH�GHSHQGHQW�YDULDEOH�EHLQJ�UDW�3'%�
OHYHOV��REVHUYHG�XVLQJ�JOXFRPHWHU�DQG�UHVXOWV�ZLOO�EH�DQDO\]HG�XVLQJ�WKH�SDLUHG�7�
WHVW�DQG�WKH�RQH�ZD\�$129$�WHVW��
5HVXOWV�� 7KH� SDLUHG�7� WHVW� JDYH� UHVXOW� S������ LQ� DOO� WUHDWPHQW� JURXSV��PHDQLQJ�
WKHUH�ZDV� GLIIHUHQFH� LQ� WKH�*'3� OHYHOV� RI� K\SHUJO\FHPLF�PLFH� EHIRUH� DQG� DIWHU�
WUHDWPHQW��7KH�RQH�ZD\�$129$�WHVW�JDYH�UHVXOW�S��������PHDQLQJ�DOO� WUHDWPHQW�
JURXSV�VKRZHG�D�VLJQLILFDQW�GLIIHUHQFH�LQ�PHDQ�GLIIHUHQFH�3'%�OHYHOV�EHIRUH�DQG�
DIWHU� WUHDWPHQW�� 3RVW� KRF� /6'� WHVW� UHVXOWV� VKRZHG� VLJQLILFDQW� GLIIHUHQFHV� PHDQ�
GLIIHUHQFH� 3'%� OHYHOV� EHIRUH� DQG� DIWHU� WUHDWPHQW� 3�� DQG� 3�� ZLWK� DOO� WUHDWPHQW�
JURXSV� �S��������� 7KH� SURELW� DQDO\VLV� WHVW� REWDLQHG� YDOXH� RI� ('���  � ��������
PJ�NJ%%��
&RQFOXVLRQ�� 7KHUH� LV� HIIHFW� HWKDQRO� H[WUDFW� 0RULQJD OHDI� IORXU� UHGXFLQJ� EORRG�
JOXFRVH�OHYHOV�PDOH�:LVWDU�5DWWXV�QRUYHJLFXV�UDWV�LQGXFHG�E\�DOOR[DQ��
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