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3LSHULQ� DGDODK� VXDWX� DONDORLG� DODPL� \DQJ� GDSDW� GLLVRODVL� GDUL� EXDK� ODGD�
�3LSSHU� QLJUXP /LQQ���� 3HQJXMLDQ� VHFDUD� LQ� YLYR PHQXQMXNDQ� EDKZD� SLSHULQ�
PHPSXQ\DL� DNWLYLWDV� IDUPDNRORJL� WHUKDGDS� SHQ\DNLW� WXNDN� ODPEXQJ�� DQWLWXPRU��
DQWLKLSHUWHQVL�GDQ�EHUIXQJVL�VHEDJDL�LPXQRPRGXODWRU��6HMDXK�LQL�SHQHOLWLDQ�VHFDUD�
LQ� YLWUR GDQ� LQ� VLOLFR EHOXP� EDQ\DN� GLODNXNDQ� XQWXN� PHQJXQJNDS� PHNDQLVPH�
NHUMD� SLSHULQ� WHUVHEXW�� 6DODK� VDWX� WDUJHW� DQWLKLSHUWHQVL� DGDODK� SDGD� NDQDO� &D����
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQJHWDKXL� HIHN� DQWDJRQLVPH� SLSHULQ� SDGD� NDQDO�
&D����EHULNXW�GLDQDOLVLV�NHVHVXDLDQ�SROD�LNDWDQQ\D�WHUKDGDS�UHVHSWRU�GHQJDQ�XML LQ�
VLOLFR��(IHN�UHODNVDVL�SLSHULQ�SDGD�NDQDO�&D�� SDGD�NRQWUDNVL�RWRW�SRORV�DRUWD�GDSDW�
GLJXQDNDQ�VHEDJDL�WHUDSL�KLSHUWHQVL��

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� HNVSHULPHQWDO� ODERUDWRULV� VHFDUD� LQ��
YLWUR� GDQ� LQ� VLOLFR�� 3HQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH� LQ� YLWUR RUJDQ� WHULVRODVL�
GLLNXWL�GHQJDQ�PHWRGH�LQ�VLOLFR PHQJJXQDNDQ�VRIWZDUH $XWRGRFN�9LQD���$GDSXQ�
SURWHLQ�NDQDO�&D�� \DQJ GLJXQDNDQ�PHPLOLNL�NRGH��3'%�,'����06���GHQJDQ�OLJDQ�
XML�SLSHULQ�GDQ�OLJDQ�SHPEDQGLQJ�QLFDUGLSLQH�

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� SLSHULQ� GRVLV� ��� ȝ0� GDQ� ��� ȝ0�
PDPSX� PHQJJHVHU� NXUYD� SHUVHQWDVH� UHVSRQ� NRQWUDNVL� WHUKDGDS� SHPEHULDQ� VHUL��
NDGDU�&D�� VHFDUD�VLJQLILNDQ��1LODL�(PD[ NHORPSRN�SLSHULQ�GRVLV����ȝ0�GDQ����
ȝ0��NHORPSRN�QLFDUGLSLQH GRVLV����ȝ0�GDQ����ȝ0� VHFDUD�EHUWXUXW�WXUXW�DGDODK�
�������� �������� �������GDQ�������� �� 6HGDQJNDQ�QLODL� S'��NHORPSRN�SLSHULQ�
GRVLV� ��� ȝ0� GDQ� ��� ȝ0�� GDQ� NHORPSRN� QLFDUGLSLQH GRVLV ��� ȝ0� GDQ� ��� ȝ0�
VHFDUD�EHUWXUXW�WXUXW�DGDODK��������������������������'DUL�KDVLO�DQDOLVLV�VWDWLVWLN�RQH�
ZD\ $129$���S����������GLNHWDKXL�EDKZD�3'��WHUVHEXW�EHUEHGD�VLJQLILNDQ��3DGD�
DQDOLVLV� PROHFXODU� GRFNLQJ WHUKDGDS� &D�� &KDQQHO� QLODL� DILQLWDV� SLSHULQ� KDVLO
PROHFXODU� GRFNLQJ� WHUKDGDS� NDQDO� &D�� DGDODK� VHEHVDU� ����� NFDO�PRO VHGDQJNDQ�
QLODL� QLFDUGLSLQH� DGDODK� VHEHVDU ����� NFDO�PRO�� 3LSHULQ� EHUVLIDW� DQWDJRQLV�
QRQNRPSHWLWLI�SDGD�SHQHOLWLDQ�LQL��
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3LSHULQH� LV� D�QDWXUDO�DONDORLGV WKDW� FDQ�EH� LVRODWHG� IURP�SHSSHU� �3LSSHU�
QLJUXP� /LQQ���� 7KH� LQ� YLYR� WHVW� KDV� VKRZHG� WKDW� SLSHULQH� KDV� SKDUPDFRORJLFDO�
DFWLYLW\� DJDLQVW� JDVWULF� XOFHU� GLVHDVH�� DQWLWXPRU�� DQWLK\SHUWHQVLYH� DQG� DQ�
LPPXQRPRGXODWRU��7KLV�IDU��WKH�LQ�YLWUR�DQG�LQ�VLOLFR�UHVHDUFK�KDYH�QRW�EHHQ�GRQH�
PXFK�WR�UHYHDO�WKH�PHFKDQLVP�RI�WKH�SLSHULQH��2QH�RI�WKH�DQWLK\SHUWHQVLYH�WDUJHWV�
LV� WKH� &D�� FKDQQHO�� 7KLV� UHVHDUFK� DLPV� WR� GHWHUPLQH� WKH� DQWDJRQLVP� HIIHFW� RI�
SLSHULQH�RQ�WKH�&D�� FKDQQHO��EHORZ�DQDO\]HG�WKH�VXLWDELOLW\�RI�WKH�ERQG�SDWWHUQ�WR�
WKH� UHFHSWRU� ZLWK� WKH� LQ� VLOLFR� WHVW�� 7KH� UHOD[DQW� HIIHFW� RI� SLSHULQH� LQ� WKH� &D��
FKDQQHO� LQ� FRQWUDFWLQJ� DRUWLF� VPRRWK� PXVFOH� FDQ� EH� XVHG� DV� D� WKHUDS\� IRU�
K\SHUWHQVLRQ�

7KLV� UHVHDUFK� LV� D� FRPELQDWLRQ� RI� LQ� YLWUR� DQG� LQ� VLOLFR� ODERUDWRU\�
H[SHULPHQWDO� UHVHDUFK�� 7KLV� VWXG\� XVHG� DQ� LQ� YLWUR� PHWKRG� RI� LVRODWHG� RUJDQV�
IROORZHG� ZLWK� WKH� LQ� VLOLFR� PHWKRG� XVLQJ� WKH� $XWRGRFN� 9LQD� VRIWZDUH�� $V� IRU�
SURWHLQ�&D�� FKDQQHOV�XVHG�KDYH�D�FRGH� �3'%�,' � �06���ZLWK�SLSHULQH�DV� WHVW�
OLJDQGV�DQG�QLFDUGLSLQH�DV�FRPSDULVRQ�OLJDQGV��

7KH�UHVXOWV�KDYH�VKRZHG�WKDW�SLSHULQH�GRVHV����ȝ0�DQG����ȝ0�ZHUH�DEOH�
WR�VKLIW�WKH�SHUFHQWDJH�FXUYH�RI�WKH�FRQWUDFWLRQ�UHVSRQVH�WR�WKH�DGPLQLVWUDWLRQ�RI�
&D�� OHYHOV�VLJQLILFDQWO\��7KH�(PD[�YDOXH�RI�SLSHULQH�JURXS�GRVH����ȝ0�DQG����
ȝ0��QLFDUGLSLQH�JURXS�GRVH����ȝ0�DQG����ȝ0�UHVSHFWLYHO\�ZHUH�����������������
�������DQG���������:KLOH�WKH�S'��YDOXH�RI�WKH�SLSHULQH�JURXS�ZDV����ȝ0�DQG�
���ȝ0��DQG�WKH�QLFDUGLSLQH�JURXS�GRVH����ȝ0�DQG����ȝ0�UHVSHFWLYHO\�������������
������������)URP�WKH�UHVXOWV�RI�WKH�RQH�ZD\ $129$�VWDWLVWLFDO�DQDO\VLV��S����������
LW� LV�NQRZQ�WKDW� WKH�S'��LV�VLJQLILFDQWO\�GLIIHUHQW�� ,Q�PROHFXODU�GRFNLQJ�DQDO\VLV�
DJDLQVW� &D�� FKDQQHO�� SLSHULQH� DIILQLW\� YDOXH� IURP� PROHFXODU� GRFNLQJ� RQ� &D��
FKDQQHOV�LV������NFDO�PRO�ZKLOH�WKH�QLFDUGLSLQH�YDOXH�LV������NFDO�PRO��3LSHULQH�LV�
D�QRQFRPSHWLWLYH�DQWDJRQLVW�LQ�WKLV�VWXG\�
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