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VDQJDW�EHUDJDP�GL�3XODX�%DOL�� 6XPDWHUD�� -DZD�� KLQJJD�1XVD�7HQJJDUD�� 6DDW� LQL��
SURGXN� XWDPD� GDUL� WHPEDNDX� DGDODK� URNRN�� 6HODLQ� LWX�� WHPEDNDX� MXJD� GDSDW�
GLPDQIDDWNDQ� GDODP� ELGDQJ� NHVHKDWDQ� VHEDJDL� REDW� KHUEDO�� 7DQDPDQ� WHPEDNDX��
WHUXWDPD� SDGD� EDJLDQ� GDXQQ\D�� PHQJDQGXQJ� VHQ\DZD� DNWLI� EHUXSD� VHQ\DZD�
IODYRQRLG��DONDORLG��GDQ�WHUSHQRLG�\DQJ�EHUVLIDW�DQWLEDNWHUL��3HQHOLWLDQ�LQL�EHUWXMXDQ�
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SHQHOLWLDQ� �HNVSHULPHQWDO� GHQJDQ�VDPSHO�HNVWUDN� WHPEDNDX�\DQJ�GLGDSDWNDQ�GDUL�
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PHWRGH�XML�DQWLEDNWHUL�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�PHWRGH�VXPXUDQ�
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������ PHQXQMXNNDQ� EDKZD� WHUGDSDW� HIHNWLYLWDV� DQWLEDNWHUL� HNVWUDN� WHPEDNDX�
WHUKDGDS�SHUWXPEXKDQ�3VHXGRPRQDV�DHUXJLQRVD��'LDPHWHU�]RQD�KDPEDW�WHUEHVDU�
GLWHPXNDQ� SDGD� NRQVHQWUDVL� ����� \DLWX� ���� PP�� 'D\D� KDPEDW� WHUEHVDU� \DQJ�
GLKDVLONDQ�WHUPDVXN�NH�GDODP�NDWHJRUL�GD\D�KDPEDW�VHGDQJ��
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RQ�WKH�LVODQGV�RI�%DOL��6XPDWUD��-DYD�DQG�1XVD�7HQJJDUD��$W�WKH�PRPHQW���WKH�PDLQ�
SURGXFW�RI�WREDFFR�LV�FLJDUHWWH��,Q�DGGLWLRQ��WREDFFR�FDQ�DOVR�EH�XVHG�LQ�WKH�KHDOWK�
ILHOG� DV� KHUEDO� PHGLFLQH�� 7REDFFR� SODQW�� HVSHFLDOO\� WKH� OHDYHV�� FRQWDLQ� DFWLYH�
FRPSRXQGV�VXFK�DV�IODYRQRLGV���DONDORLGV��DQG�WHUSHQRLGV�ZKLFK�DUH�DQWLPLFURELDO��
7KLV� VWXG\� DLPHG� WR� GHWHUPLQH� WKH� HIIHFWLYHQHVV� RI� WREDFFR� H[WUDFW� LQKLELWLRQ�
SHUIRPDQFH� RQ� WKH� JURZWK� RI� 3VHXGRPRQDV� DHUXJLQRVD� EDFWHULD�� 7KLV� VWXG\�
XVHG�H[SHULPHQWDO�UHVHDUFK�GHVLJQ�ZLWK�WREDFFR�H[WUDFW�VDPSOHV�REWDLQHG�IURP�WKH�
'HSDUWPHQW�RI�&KHPLFDO�(QJLQHHULQJ��8QLYHUVLW\�RI�,QGRQHVLD�ZLWK�FRQFHQWUDWLRQV�
RI� ����� ����� ����� ����DQG� ������ 7KH� H[WUDFWLRQ�PHWKRG� XVHG�ZDV� S\URO\VLV�
PHWKRG�� 7KHQ�� WKH� DQWLPLFURELDO� WHVW� PHWKRG� XVHG� LQ� WKLV� VWXG\� ZDV� WKH� ZHOO�
GLIIXVLRQ�PHWKRG�RQ�0XHOOHU�+LQWRQ�$JDU�PHGLXP��2QH�:D\�$129$�WHVW�UHVXOW�
ZLWK�S� ��������LQGLFDWHG�WKHUH�ZDV�DQWLPLFURELDO�HIIHFWLYHQHVV�RI�WREDFFR�H[WUDFW�
RQ� WKH�JURZWK�RI�3VHXGRPRQDV�DHUXJLQRVD��7KH� ODUJHVW� LQKLELWLRQ�]RQH�GLDPHWHU�
ZDV�IRXQG�DW�WKH�FRQFHQWUDWLRQ�RI������ZKLFK�ZDV�����PP��7KH�ODUJHVW�LQKLELWLRQ�
ZDV�LQFOXGHG�LQ�WKH�FDWHJRU\�RI�PRGHUDWH�LQKLELWLRQ��
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�� GU�� 2NWDQLD� 6DQGUD� 3XVSLWD�� 0�%LRPHG�� VHODNX� SHQJXML� SDGD� VLGDQJ�

SURSRVDO�GDQ�VLGDQJ�VNULSVL�SHQXOLV��\DQJ�PHPEHULNDQ�PDVXNDQ�\DQJ�
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