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%LRFKDU�GDQ�SXSXN�NDQGDQJ�PHUXSDNDQ�DPDQGHPHQ�RUJDQLN�SHPEHQDK�WDQDK�
\DQJ�PDPSX�PHQLQJNDWNDQ�ODMX�SHUWXPEXKDQ�WDQDPDQ��3HUWXPEXKDQ�WDQDPDQ�GDSDW�
GLPRGHONDQ�GHQJDQ�PRGHO�/RJLVWLF��3HQHOLWLDQ�LQL�PHUXSDNDQ�VNDOD�ODERUDWRULXP�GDUL�
SHQJDSOLNDVLDQ�DPDQGHPHQ�ELRFKDU GDQ�SXSXN�NDQGDQJ�SDGD WDQDK SDVLU��3HQHOLWLDQ�
GLODNVDQDNDQ GL� GDODP� VHEXDK� JUHHQKRXVH GHQJDQ� NRPRGLWDV� WDQDPDQ� FDEDL� UDZLW��
3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN PHQJHWDKXL�SHQJDUXK�SHQJDSOLNDVLDQ�ELRFKDU�GDQ�SXSXN�
NDQGDQJ�WHUKDGDS�SHUWXPEXKDQ�WDQDPDQ�FDEDL�UDZLW��&DSVLFXP�IUXWHVFHQV�/�� GL�WDQDK�
SDVLU� VHUWD� PHQHUDSNDQ� GDQ� PHPYDOLGDVL� PRGHO� /RJLVWLF XQWXN� PHPSUHGLNVL� ODMX�
SHUWXPEXKDQ� 5DQFDQJDQ� SHQHOLWLDQ� PHQJJXQDNDQ 5DQFDQJDQ� %ORN� $FDN� /HQJNDS�
GHQJDQ�HPSDW�SHUODNXDQ�\DLWX�3��NRQWURO���3%��SDVLU��ELRFKDU���3%.� �SDVLU��ELRFKDU�
SXSXN� NDQGDQJ� GHQJDQ� GRVLV� �� WRQ�KD��� GDQ 3%.�� �SDVLU�� ELRFKDU�� SXSXN� NDQGDQJ
GHQJDQ�GRVLV����WRQ�KD� VHEDQ\DN�OLPD�XODQJDQ� 3HQJDPELODQ�VDPSHO�WDQDK�GLODNXNDQ�
GL�ODKDQ�SDQWDL�%DQWXO�� ',<� 3HQJDPDWDQ�\DQJ�GLODNXNDQ�PHOLSXWL�WLQJJL��MXPODK�GDXQ�
GDQ�FDEDQJ��EHUDW�VHJDU�GDQ NHULQJ�WDQDPDQ��GDQ�SDQMDQJ�DNDU� $QDOLVLV�ODERUDWRULXP�
\DQJ�GLODNXNDQ�PHOLSXWL� WHNVWXU�WDQDK��EHUDW�YROXPH��EHUDW� MHQLV��GDQ�SRURVLWDV��VHUWD�
DQDOLVLV� NLPLD� WDQDK� DZDO�� 6HWHODK� GLSHUROHK� GDWD� SHQJDPDWDQ�� GLODNXNDQ� XML�
KRPRJHQLWDV�GDWD� GDQ GLSHUROHK�QLODL�KRPRJHQ�SDGD�WLQJJL�GDQ� MXPODK FDEDQJ�� ODOX�
GLPRGHONDQ�VHKLQJJD�GLSHUROHK�QLODL�ODMX�SHUWXPEXKDQ�GDQ�QLODL�NRHILVLHQ�GHWHUPLQDVL�
�5���XQWXN�YDOLGDVL�PRGHO�/RJLVWLF� +DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�3%.��PHPEHULNDQ�
KDVLO�\DQJ�SDOLQJ�RSWLPDO�XQWXN�SHUWXPEXKDQ�WLQJJL��MXPODK�GDXQ��MXPODK�FDEDQJ��EHUDW�
VHJDU�� EHUDW� NHULQJ� GDQ� SDQMDQJ� DNDU WDQDPDQ� FDEDL� UDZLW�� +DVLO� SHPRGHODQ� WLQJJL�
PHPSHUROHK ODMX�SHUWXPEXKDQ�WHUWLQJJL�SDGD�3%���������GDQ�WHUHQGDK�SDGD�3���������
GDQ�5ð WHUWLQJJL SDGD 3%�������� GDQ�WHUHQGDK�SDGD 3%.� �������� +DVLO�SHPRGHODQ�
MXPODK�FDEDQJ�PHPSHUROHK�ODMX�SHUWXPEXKDQ�WHUWLQJJL�SDGD�3% ��������GDQ�WHUHQGDK�
SDGD� 3%.�� �������� GDQ�5ð� WHUWLQJJL SDGD� 3%.�� �������� GDQ� WHUHQGDK SDGD� 3%.��
��������
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%LRFKDU�DQG�PDQXUH�DUH�RUJDQLF�VRLO�DPHQGPHQWV�WKDW�FDQ�LQFUHDVH�WKH�UDWH�RI�
SODQW�JURZWK� 3ODQW�JURZWK�FDQ�EH�PRGHOHG� E\ /RJLVWLF 0RGHO��7KLV� UHVHDUFK�ZDV D�
ODERUDWRU\�VFDOH�RI�WKH�DSSOLFDWLRQ�RI�ELRFKDU�DQG�PDQXUH�DPHQGPHQWV�RQ�VDQG\�VRLO�
7KH VWXG\�ZDV� FRQGXFWHG� LQ� D� JUHHQKRXVH�ZLWK� FD\HQQH� SHSSHU� FRPPRGLWLHV�� 7KLV�
VWXG\�DLPHG WR�GHWHUPLQH�WKH�HIIHFW�RI� WKH�DSSOLFDWLRQ�RI�ELRFKDU�DQG�PDQXUH�RQ�WKH
JURZWK�RI�FD\HQQH�SHSSHU �&DSVLFXP�IUXWHVFHQV /�� LQ�VDQG\�VRLOV�DV�ZHOO�DV�DSSO\LQJ�
DQG� YDOLGDWLQJ� WKH�/RJLVWLF 0RGHO� WR� SUHGLFW� JURZWK� UDWHV�� 5DQGRPL]HG�&RPSOHWHO\�
%ORFN�'HVLJQ �5&%'� ZDV�XVHG�LQ�WKLV�VWXG\�ZLWK�IRXU GLIIHUHQW WUHDWPHQWV�QDPHO\�3
�FRQWURO���3% �VDQG��ELRFKDU���3%.� �VDQG��ELRFKDU��PDQXUH�DW�D�GRVH�RI���WRQV�KD���DQG�
3%.� �VDQG��ELRFKDU��PDQXUH�DW�D�GRVH�RI����WRQ�KD� RI�ILYH�UHSOLFDWLRQV��6RLO�VDPSOLQJ�
ZDV�FDUULHG�RXW�LQ�WKH�%DQWXO�FRDVWDO�DUHD�� ',<��3ODQW�KHLJKW��QXPEHU�RI� OHDYHV�DQG�
EUDQFKHV�� IUHVK� DQG� GU\� ZHLJKW� RI� SODQWV�� DQG� URRW� OHQJWK ZHUH� PHDVXUHG� GXULQJ�
H[SHULPHQW� 6RLO� WH[WXUH�� YROXPH� ZHLJKW�� VSHFLILF� JUDYLW\�� DQG� SRURVLW\�� DV� ZHOO� DV�
LQLWLDO�VRLO�FKHPLFDO�DQDO\VLV ZHUH�DQDO\]HG�LQ�WKH�ODERUDWRU\��$IWHU�REVHUYLQJ WKH�GDWD��
D� KRPRJHQHLW\� WHVW�ZDV FDUULHG� RXW�� DQG� D� KRPRJHQHRXV� YDOXH� ZDV� REWDLQHG� DW� WKH�
KHLJKW�DQG�QXPEHU�RI�EUDQFKHV��WKHQ�LW�ZDV PRGHOHG�VR�DV�WR�REWDLQ�WKH�YDOXH�RI�WKH�
JURZWK�UDWH�DQG�WKH�FRHIILFLHQW�RI�GHWHUPLQDWLRQ��5���IRU�WKH�YDOLGDWLRQ�RI�WKH�/RJLVWLF
0RGHO��7KH� UHVXOWV� VKRZHG� WKDW�3%.�� UHVXOWHG WKH�PRVW RSWLPXP JURZWK� IRU SODQW�
KHLJKW��WKH�QXPEHU�RI� OHDYHV��WKH�QXPEHU�RI�EUDQFKHV�� IUHVK�ZHLJKW��GU\�ZHLJKW� DQG�
URRW�OHQJWK RI�FD\HQQH�SHSSHU� ,Q�DGGLWLRQ� WKH�KLJKHVW�JURZWK�UDWH�ZDV 3%���������DQG�
WKH�ORZHVW�ZDV 3����������ZKLOH�WKH�KLJKHVW�5ð�IRU�SODQW KHLJKW�PRGHOLQJ�ZDV�IRXQG�DW
3%� �������� DQG� WKH� ORZHVW� DW� 3%.� ��������� 1XPEHU� RI� EUDQFKHV� PRGHOLQJ� ZDV
REWDLQHG�WKH�KLJKHVW�JURZWK�UDWH�LQ�3%���������DQG�WKH�ORZHVW�LQ�3%.�����������DQG�WKH�
KLJKHVW�5ð�LQ�3%.����������DQG�ORZHVW�LQ�3%.����������
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