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/DWDU�%HODNDQJ��0LQXPDQ�VLQELRWLN�NXOLW�PDQJJLV�DGDODK�VDODK�VDWX�SURGXN�

IHUPHQWDVL�EDNWHUL�DVDP�ODNWDW��%DNWHUL�SURELRWLN�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�

LQL� DGDODK� EDNWHUL� /DFWREDFLOOXV� FDVHL�� /DPD� IHUPHQWDVL� PHUXSDNDQ� VDODK� VDWX�

IDNWRU� \DQJ� PHPSHQJDUXKL� NXDOLWDV� PLQXPDQ� IHUPHQWDVL�� WHUXWDPD� PLQXPDQ�

VLQELRWLN��7XMXDQ�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQJDQDOLVLV�SHQJDUXK�ZDNWX�

IHUPHQWDVL� WHUKDGDS� QLODL� S+� GDQ� DNWLYLWDV� DQWLRNVLGDQ� GDUL� PLQXPDQ� VLQELRWLN�

NXOLW� PDQJJLV�� 0HWRGH�� 0HWRGH� SHQHOLWLDQ� PHQJJXQDNDQ� 5DQFDQJDQ� $FDN�

.HORPSRN��5$.��GHQJDQ�IDNWRU�IHUPHQWDVL�\DQJ�ODPD�����MDP�����MDP�����MDP��

GDQ����MDP���9DULDEHO�GLXNXU�GHQJDQ�S+�PHWHU�XQWXN�QLODL�S+�GDQ�PHWRGH�'33+�

XQWXN�DNWLYLWDV�DQWLRNVLGDQ�GHQJDQ�WLJD�UHSOLNDVL��'DWD�\DQJ�GLSHUROHK�GLDQDOLVLV�

PHQJJXQDNDQ�$129$�GLODQMXWNDQ� GHQJDQ� XML�7XNH\� SDGD� WLQJNDW� NHSHUFD\DDQ�

���� +DVLO�� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� QLODL� S+� WHUHQGDK� DGDODK� ����� SDGD�

IHUPHQWDVL����MDP��1LODL�S+�WHUWLQJJL�DGDODK������SDGD�IHUPHQWDVL����MDP��$NWLYLWDV�

DQWLRNVLGDQ�WHUOHPDK�DGDODK���������SSP�SDGD����MDP��GDQ�DNWLYLWDV�DQWLRNVLGDQ�

WHUNXDW�DGDODK��������SSP�SDGD���� MDP��6DPSHO� WHUEDLN�GLOLKDW�GDUL� WLQJNDW�S+�

GDQ�DNWLYLWDV�DQWLRNVLGDQ�\DQJ�GLSHUROHK�DGDODK�PLQXPDQ�VLQELRWLN�GHQJDQ�ZDNWX�

IHUPHQWDVL����MDP��:DNWX�IHUPHQWDVL�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�QLODL�S+�GDQ�

DNWLYLWDV�DQWLRNVLGDQ��.HVLPSXODQ��6HPDNLQ�ODPD�IHUPHQWDVL��QLODL�S+�PHQXUXQ�

GDQ�WLQJNDW�DNWLYLWDV�DQWLRNVLGDQ�PHQLQJNDW�

.DWD�NXQFL��DNWLYLWDV�DQWLRNVLGDQ��NXOLW�PDQJJLV��S+��PLQXPDQ�VLQELRWLN
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%DFNJRXQG�� 6\QELRWLF� GULQN� RI�PDQJRVWHHQ� ULQG� LV� RQH� RI� WKH� ODFWLF� DFLG�

EDFWHULD� IHUPHQWDWLRQ� SURGXFWV�� 7KH� SURELRWLF� EDFWHULD� XVHG� LQ� WKLV� VWXG\� ZHUH�

/DFWREDFLOOXV�FDVHL�EDFWHULD��7KH�GXUDWLRQ� RI� IHUPHQWDWLRQ� LV� RQH�RI� WKH� IDFWRUV�

WKDW� LQIOXHQFHV� WKH� TXDOLW\� RI� WKH� IHUPHQWHG� GULQN�� HVSHFLDOO\� V\QELRWLF� GULQNV��

2EMHFWLYH��7KLV�VWXG\�DLPV�WR�DQDO\]H�WKH�HIIHFW�RI�IHUPHQWDWLRQ�WLPH�RQ�S+�YDOXHV�

DQG� DQWLR[LGDQW� DFWLYLW\� RI� V\QELRWLF� GULQN� RI� PDQJRVWHHQ� ULQG��0HWKRG�� 7KH�

UHVHDUFK�PHWKRG�XVHG�5DQGRPL]HG�%ORFN�'HVLJQ��5%'��ZLWK�ORQJ�IHUPHQWDWLRQ�

IDFWRUV�����KRXUV�����KRXUV�����KRXUV��DQG����KRXUV���7KH�YDULDEOH�ZDV�PHDVXUHG�

E\�S+�PHWHU�IRU�S+�OHYHO�DQG�'33+�PHWKRG�IRU�DQWLR[LGDQW�DFWLYLW\�ZLWK� WKUHH�

UHSOLFDWLRQV��7KH�GDWD�REWDLQHG�ZHUH�DQDO\]HG�XVLQJ�$129$�FRQWLQXHG�ZLWK�WKH�

7XNH\�WHVW�DW�WKH�OHYHO�RI�����5HVXOW���%DVHG�RQ�WKH�UHVXOWV�RI�WKH�VWXG\��WKH�ORZHVW�

S+�YDOXH�ZDV������DW����KRXUV�IHUPHQWDWLRQ��7KH�KLJKHVW�S+�YDOXH�ZDV������DW�

���KRXUV�IHUPHQWDWLRQ��7KH�ZHDNHVW�DQWLR[LGDQW�DFWLYLW\�ZDV���������SSP�DW����

KRXUV��DQG�WKH�VWURQJHVW�DQWLR[LGDQW�DFWLYLW\�ZDV��������SSP�DW����KRXUV��7KH�EHVW�

VDPSOH�IURP�WKH�S+�OHYHO�DQG�DQWLR[LGDQW�DFWLYLW\�REWDLQHG�ZDV�D�V\QELRWLF�GULQN�

ZLWK�D����KRXU�IHUPHQWDWLRQ�WLPH��)HUPHQWDWLRQ�WLPH�KDV�VLJQLILFDQWO\�DIIHFWHG�RQ�

S+�YDOXH�DQG�DQWLR[LGDQW�DFWLYLW\��&RQFOXVLRQ��7KH�ORQJHU�IHUPHQWDWLRQ��WKH�PRUH�

S+�OHYHOV�GHFUHDVHG�DQG�DQWLR[LGDQW�DFWLYLW\�OHYHOV�LQFUHDVHG�

.H\ZRUGV��DQWLR[LGDQW�DFWLYLW\��PDQJRVWHHQ�ULQG��S+��V\QELRWLF�GULQN


