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(URVL�GDQ�VHGLPHQWDVL�PHUXSDNDQ�SURVHV�\DQJ�XPXP�WHUMDGL�SDGD�VHEXDK�

'$6��3URVHV�HURVL VHUWD�GLQDPLND�VHGLPHQWDVL�GDSDW�GLNHWDKXL�EHUGDVDUNDQ�DQDOLVLV�
QHUDFD�VHGLPHQ��3HPEXDWDQ�QHUDFD�VHGLPHQ�GDSDW�PHPDQIDDWNDQ�PRGHO�6RLO�:DWHU�
$VVHVVPHQW� 7RRO�6:$7�� DJDU�PHQJKHPDW�ZDNWX� GDQ� ELD\D�� 3HPRGHODQ� 6:$7�
PHUXSDNDQ� VDODK� VDWX�PRGHO� \DQJ�PHQJHVWLPDVLNDQ� EHVDUDQ� HURVL� GDQ� VHGLPHQ�
PHQJJXQDNDQ�0RGLILHG�8QLYHUVDO� 6RLO� /RVV�(TXDWLRQ �086/(���0RGHO� 6:$7�
GLNHPEDQJNDQ GL�DPHULND�XQWXN�PHPSUHGLNVL�SHQJDUXK�PDQDMHPHQ�ODKDQ�WHUKDGDS�
NRQGLVL� KLGURORJL�� VHGLPHQ�� VHUWD� SROXWDQ�� '$6� %RPSRQ� PHPLOLNL� NDUDNWHULVWLN�
WDQDK�\DQJ�WHEDO�GDQ�PXGDK�WHUGLVSHUVL��VHKLQJJD�SRWHQVL�KDVLO�VHGLPHQ�\DQJ�WLQJJL��
.HWHUVHGLDDQ�GDWD�VHNXQGHU�VHUWD�VWDVLXQ�SHQJDPDWDQ�\DQJ�FXNXS�OHQJNDS�SDGD�DUHD�
'$6�%RPSRQ�PHQGXNXQJ�SURVHV�NDOLEUDVL�GDQ�YDOLGDVL�PRGHO��7XMXDQ�XWDPD�GDUL�
SHQHOLWLDQ� LQL� LDODK� PHODNXNDQ� SHQ\HVXDLDQ GDWD� PDVXNDQ�� PHQJHWDKXL� DNXUDVL�
PRGHO� 6:$7� SDGD� '$6� %RPSRQ�� 0HQJDQDOLVLV� EHVDUDQ� KDVLO� VHGLPHQ� '$6�
%RPSRQ�� VHUWD� PHPIRUPXODVL� QHUDFD� VHGLPHQ� '$6� %RPSRQ� EHUGDVDUNDQ� KDVLO�
VLPXODVL�PRGHO�6:$7�

'DWD� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� EHUXSD� GDWD� WDQDK�� '(0�
7HUUD6$5�� GDWD� SHQJJXQDDQ� ODKDQ�� GDWD� LNOLP�� GDWD� GHELW� REVHUYDVL�� VHUWD� GDWD�
REVHUYDVL�VHGLPHQ�PHOD\DQJ��5HQWDQJ�GDWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�LDODK�
GDWD�WDKXQ������GLPXODL�SDGD�EXODQ�-DQXDUL�KLQJJD�EXODQ�'HVHPEHU��3HQ\HVXDLDQ
GDWD�PDVXNDQ�GLODNXNDQ�GHQJDQ�PHQFDUL�SDGDQDQ�SHQJJXQDDQ�ODKDQ�\DQJ�WHUVHGLD�
SDGD�EDVLV�GDWD 6:$7�EHUGDVDUNDQ�SDGD�PRUIRORJL�VHUWD�NDUDNWHULVWLN�YHJHWDVL�GDQ�
NRQGLVL� SHQJJXQDDQ� ODKDQ�� 3URVHV� NDOLEUDVL� GDQ� YDOLGDVL� PHQJJXQDNDQ� EDQWXDQ�
VRIWZDUH 6:$7�&83�GHQJDQ KDVLO�NDOLEUDVL�PHPLOLNL� U� VHEHVDU������VHUWD�(16�
�����SDGD�GHELW�GDQ�U� EHUQLODL������VHUWD�(16������SDGD�KDVLO�VHGLPHQ��3DGD�SURVHV�
YDOLGDVL�GHELW�U� QDLN�PHQMDGL������GHQJDQ�(16�WXUXQ�PHQMDGL�������VHUWD�SDGD�KDVLO�
VHGLPHQ�U� GDQ (16�WXUXQ�PHQMDGL������GDQ������+DVLO�NDOLEUDVL�GDQ�YDOLGDVL�PRGHO�
6:$7�'$6�%RPSRQ� WHUJRORQJ�PHPXDVNDQ� SDGD� KDVLO� VHGLPHQ� GDQ� FHQGHUXQJ�
NXUDQJ�PHPXDVNDQ� SDGD� GDWD� GHELW� DOLUDQ��1HUDFD� VHGLPHQ�'$6�%RPSRQ� \DQJ�
GLEXDW� EHUGDVDUNDQ� VLPXODVL� PRGHO� 6:$7� PHQJLQGLNDVLNDQ� SHUOXQ\D� XSD\D
NRQVHUYDVL�SDGD�DUHD�ORQJVRU�NDUHQD�PHPLOLNL�SRWHQVL�KDVLO�VHGLPHQ�VHEHVDU��������
7RQ�WDKXQ�KDQ\D�GHQJDQ�OXDV�DUHD�������GDUL�WRWDO�OXDVDQ�'$6�%RPSRQ�

.DWD�NXQFL���1HUDFD�6HGLPHQ��'$6�%RPSRQ��+DVLO�6HGLPHQ��0RGHO�6:$7
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$%675$&7
6RLO�HURVLRQ�DQG�VHGLPHQWDWLRQ�ZDV�D�FRPPRQ�SURFHVV�WKDW�KDSSHQ�RQ�WKH�

ZDWHUVKHG��6RLO�HURVLRQ�SURFHVVHV�DQG�WKH�G\QDPLF�RI�VHGLPHQWDWLRQ�FDQ�EH�NQRZQ�
E\� EDVHG� RQ� WKH� VHGLPHQW� EXGJHW� DQDO\VLV�� 6HGLPHQW� EXGJHW� FDQ� EH� IRUPXODWHG�
XWLOL]HG�6RLO�:DWHU�$VVHVVPHQW�7RRO�6:$7��PRGHO� WR� VDYH� WLPH�DQG�FRVW��6:$7�
PRGHO� XVLQJ� 0RGLILHG� 8QLYHUVDO� 6RLO� /RVV� (TXDWLRQ�086/(� WR HVWLPDWHG� WKH�
HURVLRQ�DQG�WKH�G\QDPLF�RI�VHGLPHQWDWLRQ��6:$7�PRGHO�ZDV�GHYHORSHG�LQ�$PHULFD�
WR� SUHGLFW� ODQG�PDQDJHPHQW� LPSDFW� RQ� K\GURORJLFDO� FRQGLWLRQV�� VHGLPHQWV�� DQG�
SROOXWDQV��%RPSRQ�ZDWHUVKHG�LV�VXLWDEOH�WR�EH�XVHG�DV�UHVHDUFK�DUHD�EHFDXVH�LW�KDV�
FRPELQDWLRQ�RI�KLOO\�VORSH�WRSRJUDSK\�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�VRLO�DUH�WKLFN�
DQG�HDVLO\�GLVSHUVHG�PDNH�IRU�KLJK�SRWHQWLDO�RI�VHGLPHQW�\LHOGV��7KH�DYDLODELOLW\�RI�
RI�VHFRQGDU\�DQG�SURYLGHG�E\�REVHUYDWLRQ�VWDWLRQV�LQ�WKH�DUHD�RI�%RPSRQ�ZDWHUVKHG�
VXSSRUWV WKH�SURFHVV�RI�FDOLEUDWLRQ�DQG�YDOLGDWLRQ�PRGHOV��7KH�PDLQ�SXUSRVH�RI�WKLV�
UHVHDUFK�LV�WR�DGMXVWHG LQSXW�GDWD��0HDVXUH�WKH�DFFXUDF\�6:$7�PRGHO�RQ�%RPSRQ�
ZDWHUVKHG�� $QDO\]LQJ� VHGLPHQW� \LHOG� %RPSRQ� ZDWHUVKHG�� DQG� )RUPXODWLQJ�
VHGLPHQW�EXGJHW�RG�%RPSRQ�ZDWHUVKHG�EDVHG�RQ�6:$7�PRGHO�VLPXODWLRQ�

7KLV�UHVHDUFK�XVHG�VRLOV�EDVLV�GDWD��'(0�7HUUD6$5��ODQG�XVH�EDVLV�GDWD��
FOLPDWH�EDVLV�GDWD��REVHUYHG�GLVFKDUJH��DQG�REVHUYHG�VXVSHQGHG�ORDG��7KLV�VWXG\�
XVHG� GDWD� IURP� -DQXDU\� ����� WR�'HFHPEHU� ������ 7KH� DGMXVWPHQW RI� LQSXW� GDWD�
FRQGXFWHG�E\�ILQGLQJ�WKH�DYDLEOH�ODQG�XVH�PDWFKHV�RQ�6:$7�ODQG�XVH�EDVLV�GDWD
EDVHG�RQ�YHJHWDWLRQ�PRUSKRORJ\�DQG�FKDUDFWHULVWLFV��DV�ZHOO�DV�ODQG�XVH�FRQGLWLRQ��
7KH� SURFHVV� RI� FDOLEUDWLRQ� DQG� YDOLGDWLRQ� XVLQJ� 6:$7�&83� VRIWZDUH� ZLWK�
FDOLEUDWLRQ�UHVXOWV�KDV�U� �����DQG�(16������RQ�GLVFKDUJH DQG�U� �����DQG�(16������
RQ� VHGLPHQW� \LHOGV�� 9DOLGDWLRQ� SURFHVV� UHVXOW� KDV� U� ����� DQG� (16� ������ RQ�
GLVFKDUJH�DQG�U� �����DQG�(16�����RQ�VHGLPHQW�\LHOGV��%DVHG�RQ�WKH�UHVXOWV�RI�WKH�
FDOLEUDWLRQ�DQG�YDOLGDWLRQ�6:$7�PRGHO�RQ�%RPSRQ�ZDWHUVKHG�KDV�VDWLVIDFWRU\�RQ�
VHGLPHQW�\LHOGV�DQG�WHQG�WR�EH�OHVV�VDWLVIDFWRU\�RQ�WKH�GLVFKDUJHV��7KH�IRUPXODWLRQ�
RI� VHGLPHQW� EXGJHW� EDVHG� RQ� 6:$7� PRGHO� VLPXODWLRQ� LQGLFDWHV� WKH� QHHG� IRU�
FRQVHUYDWLRQ�HIIRUWV�RQ�ODQGVOLGHV�EHFDXVH�LW�KDV�WKH SRWHQWLDO�RI�VHGLPHQW�\LHOGV�RI�
�������7RQ�\HDU�RQO\�ZLWK�DQ�DUHD�RI������SHUFHQW�RI�WRWDO�%RPSRQ�ZDWHUVKHG�DUHD�

.H\ZRUGV ��6HGLPHQW�%XGJHW��%RPSRQ ZDWHUVKHG��6HGLPHQW�\LHOGV��6:$7 0RGHO
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