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3UREOHP�SHODNVDQDDQ�\DQJ�VHULQJ�GLKDGDSL�GDODP�SHODNVDQDDQ�NRQVWUXNVL�

WHURZRQJDQ�ELDVDQ\D� DGDODK� DGDQ\D� SHQXUXQDQ� WDQDK� \DQJ� WHUMDGL� GL� SHUPXNDDQ�

PDXSXQ�GL�GDHUDK�VHNLWDU�WHURZRQJDQ��3HQXUXQDQ�WDQDK�GDSDW�WHUMDGL�SDGD�VHOXUXK�

PHWRGH� SHODNVDQDDQ� NRQVWUXNVL� WHURZRQJDQ�� $QDOLVLV� SHULODNX� WHURZRQJDQ�

GLODNXNDQ� XQWXN� PHQLQMDX� SULODNX� WHURZRQJDQ� SDGD� SUR\HN� SHPEDQJXQDQ�
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$QDOLVLV� SHULODNX� WHURZRQJDQ� LQL� GLODNXNDQ� SHPRGHODQ� GHQJDQ� EDQWXDQ�

VRIWZHUH� SURJUDP� SODL[V� Y���� \DQJ� GDSDW� PHQJDQDOLVLV� GHIRUPDVL� GDQ� VWDELOLWDV�

GDODP�DVSHN�JHRWHNQLN�GHQJDQ�FDUD� ILQLWH�HOHPHQW�PHWKRG��$QDOLVLV�SULODNX�SDGD�

WHURZRQJDQ�PHQJJXQDNDQ� SURJUDP� SOD[LV� Y���� GHQJDQ� SHPRGHODQ� SODQH� VWUDLQ��

0RGHO� PDWHULDO� \DQJ� GLJXQDNDQ� DGDODK� PRKU�FRXORXPE� VHKLQJJD� GLEXWXKNDQ�

EHEHUDSD�SDUDPHWHU�GDWD�DQWDUD�ODLQ�PRGXOXV�\RXQJ��(���SRLVVRQ¶V�UDWLR��Y���VXGXW�

JHVHU�GDODP��M���NRKHVL��F���JVDW��JXQVDW��N[��N\��

+DVLO� DQDOLVLV� GHQJDQ� SURJUDP� SOD[LV� Y���� PHQXQMXNNDQ� EDKZD� KDVLO�

GHIRUPDVL� WHUEHVDU� GDQ� JD\D� GDODP� WHUEHVDU� \DQJ� WHUMDGL� SDGD� NDVXV� SHQJJDOLDQ�

WHURZRQJDQ�VHFDUD�IXOO�IDFH�PHWKRG��+DVLO�DQDOLVLV�MXJD�PHQXQMXNNDQ�EDKZD�KDVLO�

GHIRUPDVL� WHUEHVDU� GDQ� JD\D� GDODP� WHUEHVDU� WHUMDGL� SDGD�NRQGLVL� WDQSD�PXND� DLU�

WDQDK���
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7KH�SUREOHP�GXULQJ�WXQQHO�FRQVWUXFWLRQ�LV�VRLO�VHWWOHPHQW�WKDW�PLJKW�RFFXUV�

RQ�WKH�VXUIDFH�DQG�WKH�DUHD�DURXQG�WKH�WXQQHO��7KH�VRLO�VHWWOHPHQW�FRXOG�RFFXU�LQ�

PDQ\� ZD\V� GHSHQGV� RQ� WKH� VRLO� EHKDYLRUV�� 7XQQHO� EHKDYLRUDO� DQDO\]H� ZDV�

FRQGXFWLQJ�WR�UHYLHZ�.UR\D�±�.XWRDUMR�WXQQHO�GHYHORSPHQW�SURMHFW��

7XQQHO�EHKDYLRU�DQDO\VLV�PRGHO�ZDV�XVLQJ�VRIWZDUH�SODL[V�Y����ZKLFK�FDQ�

DQDO\VLV�GHIRUPDWLRQ�DQG�VWDELOLW\�LQ�JHRWHFKQLFDO�DVSHFWV�E\�ILQLWH�HOHPHQW�PHWKRG���

7KH�WXQQHO�EHKDYLRUDO�PRGHOHG�LQ�SODQH�VWUDLQ�PRGHO�DQG�WKH�PDWHULDO�XVHG�PRKU�

FRXORXPE�PRGHO�ZKLFK�SDUDPHWHUV�VXFK�DV�PRGXOXV�\RXQJ��(���SRLVVRQ
V�UDWLR��Y���

LQWHUQDO�VKHDU�DQJOH��M���FRKHVLRQ��F���JVDW��JXQVDW��N[��N\��

� 7KH�UHVXOWV�RI�WKH�DQDO\VLV�ZLWK�SOD[LV�Y����SURJUDP�VKRZV�WKDW�WKH�ODUJHVW�

GHIRUPDWLRQ�DQG�WKH�ELJJHVW�LQVLGH�IRUFH�LV�LQ�WKH�FDVH�RI�H[FDYDWLRQ�IRU�WKH�WXQQHO�

ZLWKLQ�IXOO�IDFH�PHWKRG��7KH�UHVXOWV�DOVR�RFFXU�LQ�FDOFXODWLRQ�ZLWKRXW�JURXQGZDWHU�

FRQGLWLRQ���
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