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3HUEDQGLQJDQ�$NXUDVL�0RGHO�5HJUHVL�XQWXN�3HPHWDDQ�3HUVHQWDVH�
7XWXSDQ�/DPXQ�PHQJJXQDNDQ�&LWUD�3ODQHWVFRSH�GL�/DEXDQ�
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$%675$.
3HQLQJNDWDQ� DNXUDVL� SHPHWDDQ� SHUVHQWDVH� WXWXSDQ� ODPXQ� GLODNXNDQ� GHQJDQ�
EHUEDJDL� PHWRGH�� VDODK� VDWXQ\D� SHQJHPEDQJDQ� PRGHO� UHJUHVL�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ�XQWXN�����PHPHWDNDQ�YHJHWDVL�ODPXQ�PHQJJXQDNDQ�FLWUD�3ODQHW6FRSH�GL�
/DEXDQ�%DMR������PHQJXML�DNXUDVL�PRGHO�UHJUHVL�OLQHDU��6XSSRUW�9HFWRU�5HJUHVVLRQ
�695���GDQ�5DQGRP�)RUHVW�5HJUHVVLRQ��5)5��XQWXN�SHPHWDDQ�SHUVHQWDVH�WXWXSDQ�
ODPXQ� PHQJJXQDNDQ� FLWUD� 3ODQHW6FRSH�� VHUWD� ���� PHPEDQGLQJNDQ� QLODL� DNXUDVL�
PRGHO� UHJUHVL� OLQHDU�� 695�� GDQ 5)5�GDODP� SHPHWDDQ� SHUVHQWDVH� WXWXSDQ� ODPXQ�
PHQJJXQDNDQ� FLWUD� 3ODQHW6FRSH� &LWUD� 3ODQHW6FRSH� GDODP� OHYHO� NRUHNVL� VXUIDFH�
UHIOHFWDQFH��VXQJOLQW��GDQ�NRORP�DLU�GLMDGLNDQ�VHEDJDL�GDWD�LQSXW� 6XUYHL�ODSDQJDQ�
GLODNXNDQ�PHODOXL� IRWR� WUDQVHN� GHQJDQ� MHGD� SHUHNDPDQ� �� GHWLN� XQWXN� SHPHWDDQ�
KDELWDW�EHQWLN�GDQ�IRWR�NXDGUDQ�GHQJDQ�SORW�VDPSHO�XNXUDQ��[��P�XQWXN�SHPHWDDQ�
SHUVHQWDVH WXWXSDQ ODPXQ��3HQHQWXDQ�VDPSHO�PHPSHUWLPEDQJNDQ�YDULDVL�REMHN�GL�
SHUDLUDQ� ODXW� GDQJNDO� RSWLV� GDQ� NHWHUMDQJNDXDQ� SHQJDPELODQ� VDPSHO�� $OJRULWPD�
\DQJ�GLWHUDSNDQ�XQWXN�NODVLILNDVL�KDELWDW�EHQWLN�XQWXN�PHPEHGDNDQ�REMHN�ODPXQ�
GDQ�QRQ�ODPXQ��\DLWX�DOJRULWPD�NODVLILNDVL�5DQGRP�)RUHVW��5)��GDQ�6XSSRUW�9HFWRU�
0DFKLQH� �690��� 0RGHO� UHJUHVL� \DQJ� GLWHUDSNDQ� XQWXN� PHPHWDNDQ� SHUVHQWDVH�
WXWXSDQ�ODPXQ�\DLWX�PRGHO�UHJUHVL�OLQHDU��5)5��GDQ�695��

+DVLO� GDUL�SHQHOLWLDQ� LQL�PHQXQMXNNDQ EDKZD� DNXUDVL� NHVHOXUXKDQ� WHUWLQJJL�SDGD�
NODVLILNDVL�KDELWDW�EHQWLN GLGDSDWNDQ GDUL�SHQHUDSDQ�DOJRULWPD�NODVLILNDVL�690�SDGD�
FLWUD� OHYHO� NRUHNVL� VXUIDFH� UHIOHFWDQFH� �65��� GHQJDQ� QLODL� DNXUDVL� NHVHOXUXKDQ�
PHQFDSDL ��������2EMHN�ODPXQ�PHPLOLNL�QLODL�XVHU�DFFXUDF\��8$��GDQ�SURGXFHU�
DFFXUDF\��3$��\DQJ�WLQJJL��1LODL XVHU�DFFXUDF\�EHUNLVDU�������± ������ GDQ�QLODL�
SURGXFHU�DFFXUDF\�EHUNLVDU�������± ��������+DVLO�NODVLILNDVL�WHUVHEXW�GLSLOLK�XQWXN�
GLMDGLNDQ�GDVDU�SHPHWDDQ�SHUVHQWDVH�WXWXSDQ�ODPXQ��

3HUIRUPD�PRGHO UHJUHVL�SHPHWDDQ�SHUVHQWDVH�WXWXSDQ�ODPXQ GLOLKDW�GDUL�QLODL�HURU�
PLQLPDO�� 3HPRGHODQ� \DQJ� WHODK� GLWHUDSNDQ� SDGD� FLWUD EHUEDJDL� OHYHO� NRUHNVL
PHQJKDVLONDQ�QLODL�HURU�PLQLPDO�\DQJ�KDPSLU�VDPD��1LODL�HURU�WHUNHFLO�GLGDSDWNDQ�
GDUL� SHQHUDSDQ� 5)5� SDGD� FLWUD� OHYHO� NRUHNVL� VXQJOLQW�� \DLWX� VHEHVDU� �������
6HPHQWDUD� LWX�� UHJUHVL� OLQHDU� PHQJKDVLONDQ� QLODL� HURU� PLQLPDO� WHUNHFLO� SDGD�
SHQJJXQDDQ�FLWUD�OHYHO�NRUHNVL�NRORP�DLU�VDOXUDQ����KLMDX��GHQJDQ�QLODL�HURU�VHEHVDU�
������� $OJRULWPD� 695�PHQJKDVLONDQ� QLODL� HURU� PLQLPDO SDGD SHQJJXQDDQ� FLWUD
OHYHO�NRUHNVL 65�VDOXUDQ����KLMDX��GHQJDQ�QLODL�HURU�������

.DWD� NXQFL�� 3DGDQJ� ODPXQ�� SHUVHQWDVH� WXWXSDQ� ODPXQ�� SHQLQJNDWDQ� DNXUDVL��
SHUEDQGLQJDQ�PRGHO�UHJUHVL��FLWUD�3ODQHW6FRSH
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&RPSDULVRQ�RI�5HJUHVVLRQ�0RGHO�$FFXUDF\�IRU�6HDJUDVV 3HUFHQW�&RYHU�
0DSSLQJ�XVLQJ�3ODQHW6FRSH�,PDJH�LQ�/DEXDQ�%DMR��(DVW�1XVD�7HQJJDUD
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$%675$&7
,QFUHDVLQJ� DFFXUDF\� RI� VHDJUDVV� SHUFHQW� FRYHU�PDSSLQJ� FDUULHG� RXW� E\� YDULRXV�
PHWKRGV�� WKDW UHJUHVVLRQ� PRGHOV� GHYHORSPHQW�� 7KH� DLPV RI� WKLV� VWXG\� DUH� ����
PDSSLQJ�VHDJUDVV�YHJHWDWLRQ LQ�/DEXDQ�%DMR XVLQJ�3ODQHW6FRSH�LPDJH������WHVWLQJ�
WKH�DFFXUDF\�RI�PDQ\�UHJUHVVLRQ�PRGHO WR�SURGXFH�VHDJUDVV�SHUFHQW�FRYHU�PDS��
WKDW� OLQHDU� UHJUHVVLRQ�� 6XSSRUW� 9HFWRU� 5HJUHVVLRQ� �695��� DQG� 5DQGRP� )RUHVW
5HJUHVVLRQ� �5)5��� DQG� ���� FRPSDUH� WKH� DFFXUDF\� RI� PDQ\� UHJUHVVLRQ� PRGHOV�
3ODQHW6FRSH� LPDJH� LQ� VXUIDFH� UHIOHFWDQFH� OHYHO�� VXQJOLQW� FRUUHFWLRQ�� DQG� ZDWHU�
FROXPQ FRUUHFWLRQ� XVH� IRU� GDWD� LQSXW�� 3KRWR� WUDQVHFW� LV� XVH� IRU� EHQWKLF� KDELWDW�
PDSSLQJ�ZLWK���VHFRQG�EUHDN�DQG�SKRWR�TXDGUDQ�LV�XVH�IRU�VHDJUDVV�SHUFHQW�FRYHU�
PDSSLQJ�ZLWK��[��P�VTXDUH�SORW��5DQGRP�)RUHVW��5)��DQG�6XSSRUW�9HFWRU�0DFKLQH�
�690��DUH� FODVVLILFDWLRQ�DOJRULWKP� WKDW�XVH� IRU�EHQWKLF� KDELWDW�PDSSLQJ��%HVLGH�
WKDW��OLQHDU�UHJUHVVLRQ��695��DQG�5)5�DUH�XVH�IRU�SURGXFW�VHDJUDVV�SHUFHQW�FRYHU�
PDSSLQJ�

7KH� UHVXOW� VKRZ� WKDW� KLJKHVW� DFFXUDF\ RI� EHQWLF� KDELWDW� LV� ������� IRUP� VXUIDFH�
UHIOHFWDQFH� �65�� LPDJH� XVLQJ� 690� DOJRULWKP�� 6HDJUDVV� KDV� KLJK� YDOXH� LQ� XVHU�
DFFXUDF\� �8$�� DQG� SURGXFHU� DFFXUDF\� �3$��� 7KH� YDOXH� RI� 8$� DURXQG� ������ ±
�������DQG�WKH�YDOXH�RI�3$�DURXQG�������± ��������6HDJUDVV�SHUFHQW�FRYHU�PDS�
XVLQJ�LPDJH�FODVVLILFDWLRQ�IURP�65�LPDJH�XVLQJ�690�DOJRULWKP�EHFDXVH�LWV�8$�DQG�
3$�YDOXH��7KH YDOXH�RI�8$�DQG�3$�IURP�WKLV�LPDJH�DUH��������DQG���������

6HDJUDVV�SHUFHQW�FRYHU�PDS�IURP�OLQHDU�UHJUHVVLRQ�JHW��������PD[LPXP�DFFXUDF\�
ZLWK������� HUURU�YDOXH��5)5�DOJRULWKP�JHW�PLQLPXP�HUURU�YDOXH�IURP VXQJOLQW�
FRUUHFWLRQ�LPDJH��WKDW�YDOXH�LV���������695�DOJRULWKP�JHW�PLQLPXP�HUURU�YDOXH�
IURP�65�LPDJH��WKDW�YDOXH�LV���������)URP�PLQLPXP�HUURU�YDOXH��5)5�DOJRULWKP�
ZLWK� 65� LPDJH� LV� WKH� EHVW� UHJUHVVLRQ�PRGHO� IRU� VHDJUDVV� SHUFHQW� FRYHU� PDS� LQ�
/DEXDQ�%DMR�

.H\ZRUGV�� 6HDJUDVV�� SHUFHQWDJH� FRYHU�� LQFUHDVLQJ� DFFXUDF\�� UHJUHVVLRQ�PRGHO�
FRPSDUDWLRQ��3ODQHW6FRSH�,PDJHU\
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