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$QDOLVLV� NHEHUODQMXWDQ� XVDKDWDQL� WDQDPDQ� NDUHW� EHUWXMXDQ� XQWXN�

PHQLODL� WLQJNDW� NHEHUODQMXWDQ� GDUL� DSOLNDVL� PRGHO� XVDKDWDQL� \DQJ�
GLNHPEDQJNDQ�GDODP� VXDWX� GHPSORW� SROD� WDQDP� �LQWHUFURSSLQJ�� GL� ODKDQ�

JDPEXW� WHUGHJUDGDVL�� GHQJDQ� WDQDPDQ� SRNRN� WDQDPDQ� NDUHW� GHQJDQ��

WDQDPDQ�VHOD�QHQDV�GL

�

DQWDUD�WDQDPDQ�SRNRN�NDUHW�GDQ�DSOLNDVL�DPHOLRUDQ��
\DQJ� EHUORNDVL� GL� 'HVD�.HFDPDWDQ� -DELUHQ�� 3XODQJSLVDX� �.DOLPDQWDQ�

7HQJDK��� 3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� PHWRGH� VXUYHL� WHUVWUXNWXU� GHQJDQ�

PHPLOLK� ��� UHVSRQGHQ� SHWDQL� GL� VHNLWDU� GHPSORW�� � $QDOLVLV� GLODNXNDQ�
GHQJDQ� SHQGHNDWDQ� PXOWLGLPHQVL� �PXOWLGLPHQWLRQDO� VFDOLQJ�0'6���

PHOLSXWL� GLPHQVL� VRVLDO�� HNRQRPL� GDQ� GLPHQVL� OLQJNXQJDQ�

�

7LQJNDW�

NHEHUODQMXWDQ��,NE��XVDKDWDQL�WDQDPDQ�NDUHW�GL�ODKDQ�JDPEXW�WHUGHJUDGDVL�
\DQJ� GLGDVDUNDQ� SDGD� QLODL� LQGHNV� NHEHUODQMXWDQ�PXOWLGLPHQVL� GL� � ORNDVL�

SHQHOLWLDQ� PHQXQMXNNDQ� VNDOD� FXNXS� EHUNHODQMXWDQ� GHQJDQ� QLODL� LQGHNV�

������� DUWLQ\D�PRGHO�XVDKDWDQL�\DQJ�GLNHPEDQJNDQ�FXNXS�EHUNHODQMXWDQ��
'HQJDQ�NDWD�ODLQ�EDKZD�PRGHO�XVDKDWDQL�WHUVHEXW�PHPEHUL�PDQIDDW�VHFDUD�

HNRQRPL�� VHFDUD� VRVLDO� GDSDW� GLWHULPD� PDV\DUDNDW�� GDQ� VHFDUD

�

HNRORJLV�

WLGDN� PHUXVDN� OLQJNXQJDQ�� 'LPHQVL� VRVLDO� OHELK� GRPLQDQ� PHQHQWXNDQ�
NHEHUODQMXWDQ

�

XVDKDWDQL� \DLWX� NRQWULEXVL� WHUKDGDS� ,NE� VHEHVDU� ������

GLEDQGLQJ� GHQJDQ� GLPHQVL� HNRQRPL� GDQ� OLQJNXQJDQ� GHQJDQ� NRQWULEXVL�

QLODL�PDVLQJ�PDVLQJ� ������ GDQ� ������� � )DNWRU� \DQJ� SHND�PHPSHQJDUXKL�
NHEHUODQMXWDQ��PHOLSXWL��LQWHQVLWDV�SHQ\XOXKDQ��GLPHQVL�VRVLDO���NHVWDELODQ�

KDUJD� KDVLO� SHWDQL� SDGD� VDDW� SDQHQ� �GLPHQVL� HNRQRPL��� S+� DLU� GL� ODKDQ�

XVDKDWDQL� GDQ� IOXNWXDVL� GHELW� DLU� GL� ODKDQ� SHWDQL� �GLPHQVL�
OLQJNXQJDQ�HNRORJL��

.DWD�NXQFL��LQGHNV�NHEHUODQMXWDQ�XVDKDWDQL�NDUHW��ODKDQ�JDPEXW�WHUGHJUDGDVL

LQWHQVLW\�RI�H[WHQWLRQ��WKH�VRFLDO�GLPHQVLRQ���WKH�VWDELOLW\�RI� WKH�SULFHV�RI�
WKH� IDUPHUV� VXUSOXV�SURGXFWLYLW\� �WKH�HFRQRPLF�GLPHQVLRQ��� WKH�ZDWHU�S+�

DQG�ZDWHU�OHYHO�IOXFWXDWLRQV��WKH�HFRORJLFDO�GLPHQVLRQV��
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3HPDQIDDWDQ� ODKDQ� JDPEXW� XQWXN� NHJLDWDQ� SHUWDQLDQ�

EDQ\DN� PHQLPEXONDQ� SROHPLN�� WHUXWDPD� NRPHQWDU� QHJDWLI�

WHUKDGDS� SHQJXVDKDDQ� WDQDPDQ� SHUNHEXQDQ�GDQ� SDQJDQ� GL�

ODKDQ� JDPEXW� \DQJ� EHUDGD� GL� GDODP� NDZDVDQ� KXWDQ�� 'DUL�

OXDV� ODKDQ� JDPEXW� VHNLWDU� ����� MXWD� KD�� VHNLWDU� ���� MXWD� KD�

PDVLK� WHUHJLVWUDVL� VHEDJDL� DUHDO� KXWDQ� �ZDODXSXQ� UHDOLWD� GL�

ODSDQJDQ�� ODKDQ� WHUVHEXW� KDQ\D� GLWXPEXKL� VHPDN� EHOXNDU�

GDQ

�

EHOXP� GLPDQIDDWNDQ� �WHUPDVXN� EHOXP� GLPDQIDDWNDQ�

XQWXN�EXGLGD\D�SHUWDQLDQ���\DQJ�VHODQMXWQ\D�ODKDQ�WHUVHEXW�

GLNDWHJRULNDQ� VHEDJDL� ODKDQ� JDPEXW� WHUGHJUDGDVL�

�

/DKDQ�

WHUVHEXW� VHFDUD� ELRILVLN� XPXPQ\D� VHVXDL

�

GLJXQDNDQ� XQWXN�

ODKDQ� SHUWDQLDQ�� EDKNDQ� MLND� ODKDQ� WHUVHEXW� GLPDQIDDWNDQ�

XQWXN�SHUWDQLDQ�PDND�DNDQ�PHPEHULNDQ�PDQIDDW�\DQJ�OHELK�

EDLN� GLEDQGLQJNDQ� GHQJDQ� GLELDUNDQ� WHUODQWDU�� WHWDSL�

SHPDQIDDWDQQ\D� KDUXV� PHPSHUKDWLNDQ� NDLGDK�NDLGDK�

NHOHVWDULDQ� OLQJNXQJDQ�

�

+DVLO� SHQHOLWLDQ� 0$6:$5 GDQ�
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�������� PHQJHPXNDNDQ� EDKZD� ODKDQ� JDPEXW�

DNDQ� WHUMDGL� SHQXUXQDQ� SHUPXNDDQ� �VXEVLGHQFH�� DSDELOD�

ODKDQ�JDPEXW�WHUVHEXW�GLNRQYHUVL�PHQMDGL�SHQJJXQDDQ�ODLQ��

VHSHUWL� XQWXN� EXGLGD\D� WDQDPDQ� VHPXVLP� DWDX� WDQDPDQ�

WDKXQDQ�

��

3HPDQIDDWDQ� ODKDQ� UDZD� JDPEXW� XQWXN� WDQDPDQ�

SHUNHEXQDQ� WHUGLUL� DWDV� GXD� VLVWHP�� \DLWX� ���� SHUNHEXQDQ�

UDN\DW� GDQ� ���� SHUNHEXQDQ� EHVDU� GDUL� SHUXVDKDDQ� VZDVWD�

DWDX� SHUXVDKDDQ� QHJDUD�� � 3HUNHEXQDQ� UDN\DW� \DQJ� OXDVQ\D�

OHELK� EHVDU

�

GLEDQGLQJNDQ� GHQJDQ� SHUXVDKDDQ� VZDVWD� DWDX�

SHUXVDKDDQ�QHJDUD�GLNHOROD�VHFDUD� WUDGLVLRQDO�

�
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DQWDUDQ\D�

GLNHOROD� GDODP� EHQWXN� XVDKDWDQL� WDQDPDQ� NDUHW� �+HYHD�

EUDVLOLHQVLV��� +DVLO� SHQHOLWLDQ� 68.$5,$:$1
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PHQXQMXNNDQ� EDKZD� PDQDMHPHQ NHEXQ� �DQWDUD� ODLQ�

SHQJDWXUDQ� PXND� DLU� WDQDK�� EHUSHQJDUXK� WHUKDGDS�

SURGXNWLYLWDV� WDQDPDQ� NDUHW�� \DQJ� GLLQGLNDVLNDQ� ROHK� OLOLW�

EDWDQJ��
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6XVWDLQDELOLW\� DQDO\VLV� RI� UXEEHU� WUHH� �+HYHD� EUDVLOLHQVLV�� IDUPLQJ�

V\VWHP� � DLPHG �WR� DVVHVV� WKH� VXVWDLQDELOLW\� RI� WKH� DSSOLFDWLRQ� RI� � IDUPLQJ�
PRGHOV�ZKLFK�ZDV�GHYHORSHG�LQ�D�SLORW�SURMHFW�LQ�GHJUDGHG�SHDWODQG��ZKLFK�

LV� ORFDWHG� LQ� 9LOODJH�'LVWULFW� -DELUHQ�� 5HJHQF\� 3XODQJSLVDX� �&HQWUDO�
.DOLPDQWDQ���5HVHDUFK�ZDV�FRQGXFWHG��E\�D�VWUXFWXUDO�VXUYH\�PHWKRG�ZLWK�

��� VHOHFWHG� UHVSRQGHQW� IDUPHUV
�
DURXQG� WKH� SORWV�� 7KH� DQDO\VLV� ZDV�

SHUIRUPHG�ZLWK� WKH�PXOWLGLPHQWLRQDO� VFDOLQJ� �0'6�
�

DSSURDFK�� LQFOXGLQJ�
VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO� GLPHQVLRQV�� 7KH� OHYHO� RI� �ONE��

IDUPLQJ�V\VWHP
�
VXVWDLQDELOLW\

�
RI� �UXEEHU�WUHHV

�
LQ�GHJUDGHG�SHDWODQG�EDVHG�

RQ� YDOXHV� RI� VXVWDLQDELOLW\� LQGH[� RI� PXOWLGLPHQVLRQDO� LQ� WKH� -DELUHQ�
'LVWULFW�VKRZHG�VXVWDLQHG�FRQVLGHUDEOH�VFDOH�ZLWK�DQ�LQGH[�YDOXH�RI��������

PHDQLQJ�WKDW�IDUPLQJ�PRGHOV�GHYHORSHG��DUH�TXLWH�VXVWDLQDEOH�IDUPLQJ��,Q�

RWKHU� ZRUGV� WKDW� IDUPLQJ� PRGHOV� DUH� HFRQRPLFDOO\� EHQHILFLDO�� VRFLDOO\�
DFFHSWDELOLW\� WR� VRFLHW\�� DQG� HFRORJLFDOO\� QRW� GDPDJH� WKH� HQYLURQPHQWDO��

7KH� VRFLDO� GLPHQVLRQ� LV� PRUH� GRPLQDQW� GHWHUPLQH� WKH� VXVWDLQDELOLW\� RI�

IDUPLQJ� WKDW� FRQWULEXWHV� WR� ,.%� DPRXQWHG� WR� ������ FRPSDUHG� ZLWK� WKH�
HFRQRPLF�DQG�HQYLURQPHQWDO�GLPHQVLRQ�ZLWK�D�FRQWULEXWLRQ�YDOXH�RI�HDFK�

������DQG��������6HQVLWLYH�IDFWRUV�DIIHFWLQJ�WKH�VXVWDLQDELOLW\��LQFOXGH��WKH�
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8VDKDWDQL� NDUHW� WHUVHEXW� DNDQ� EHUNHODQMXWDQ� � GDODP�

MDQJND�SDQMDQJ�EDKNDQ�VDPSDL�JHQHUDVL�\DQJ�DNDQ�GDWDQJ��

MLND�PHQJXQWXQJNDQ�GDUL�DVSHN�XVDKD�WDQL��DVSHN�HNRQRPL���

NRQGLVL� JDPEXW� OHVWDUL� DWDX� WLGDN� PHQXUXQ� NXDOLWDVQ\D�

�DVSHN� OLQJNXQJDQ�� GDQ� PRGHO� \DQJ� GLNHPEDQJNDQ� GDSDW�

GLWHULPD� DWDX� GLDGRSVL� ROHK� SDUD� SLKDN� �DVSHN� VRVLDO���

$/,6-$+%$1$
�
������� PHQJHPXNDNDQ� EDKZD� SHUWDQLDQ�

UDPDK�OLQJNXQJDQ��LGHQWLN�GHQJDQ�SHUWDQLDQ�EHUNHODQMXWDQ�
���/DKDQ�JDPEXW�GL�.DOLPDQWDQ�7HQJDK�VHOXDV�������MXWD�

KD� �DWDX��������GDUL� WRWDO� OXDV�.DOLPDQWDQ�7HQJDK��� \DQJ�

WHUVHEDU� GL� DUHDO� HNV�/DKDQ�*DPEXW� 6HMXWD�+HNWDU� �3/*���

GDQ� .DZDVDQ� 7DPDQ� 1DVLRQDO� 7DQMXQJ� 3XWLQJ� �7173����

6HEDJLDQ� GDUL� ODKDQ� JDPEXW� WHUVHEXW� PHUXSDNDQ� JDPEXW�

WHUODQWDU�DWDX�WHUGHJUDGDVL��DQWDUD�ODLQ�VHEDJDL��GDPSDN�GDUL�

SHPEDQJXQDQ� DNVHV� MDODQ� QHJDUD� \DQJ� PHQJKXEXQJNDQ�

GDHUDK�GDHUDK� GL� .DOLPDQWDQ� 7HQJDK�� 8PXPQ\D� ODKDQ�

JDPEXW� WHUVHEXW� WHUOHWDN� GL� NDQDQ� NLUL� MDODQ� QHJDUD� WUDQV�

.DOLPDQWDQ�

�

.DZDVDQ� JDPEXW� WHUVHEXW� PHQMDGL� WHU�

GHJUDGDVL� DWDX� WHUODQWDU� NDUHQD� EHUGDVDUNDQ� 575:� WLGDN�

ODJL� PHUXSDNDQ� NDZDVDQ� KXWDQ�� WHWDSL� GLDNXL

�

ROHK�

PDV\DUDNDW� VHEDJDL� DUHDO� PLOLN� PHUHND�� QDPXQ� WLGDN�

GLJDUDS� DWDX� GLRODK�

�
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������� PHQJHPXNDNDQ�

EDKZD� VHNLWDU� ���� ������ MXWD� KD�� ODKDQ� GL� .DOLPDQWDQ�

WHUGHJUDGDVL� GDQ� VDDW� LQL� ODKDQ� WHUGHJUDGDVL� WHUVHEXW�

EHUNXUDQJ� VHNLWDU� ���� DWDX� PHQMDGL� ����� MXWD� KD�� /DKDQ�

JDPEXW� WHUGHJUDGDVL� GLFLULNDQ� ROHK� EHEHUDSD� SDUDPHWHU��

VDOXUDQ�SDULW�� �LL�� VXGDK� DGD� SHQHEDQJDQ� SRKRQ�� �LLL�� DGD�

EHNDV�EHNDV�NHEDNDUDQ���LY��NHULQJ�WLGDN�WHUJHQDQJ�GDQ��Y��

DGD�EHNDV�SHQDPEDQJDQ�

���

'HQJDQ�SHUWLPEDQJDQ� WHUVHEXW��

VHMDN� �����%DGDQ�/LWEDQJ� 3HUWDQLDQ� EHNHUMD� VDPD�GHQJDQ�

,QGRQHVLD� &OLPDWH� &KDQJH� 7UXVW� )XQG

�

�,&&7)�� WHODK�

PHQJDSOLNDVLNDQ� PRGHO� XVDKDWDQL� EHUNHODQMXWDQ� GL� ODKDQ�

JDPEXW� WHUGHJUDGDVL� �WDQDPDQ� NDUHW� VHEDJDL� WDQDPDQ�

SRNRN�� GL� -DELUHQ�� .DEXSDWHQ� 3XODQJ� 3LVDX�� .DOLPDQWDQ�

7HQJDK��0RGHO� XVDKDWDQL� WHUVHEXW� DGDODK�PHQJDSOLNDVLNDQ�

PHQDQDP�QHQDV�VHEDJDL�WDQDPDQ�VHOD��SHPEHULDQ�DPHOLRUDQ�

�SXSXN�NDQGDQJ�GDQ�WDQDK�PLQHUDO���SHQJDWXUDQ�VDOXUDQ�DLU�

��

,QGLNDWRU� NHEHUKDVLODQ� GDUL� SHQJHPEDQJDQ� PRGHO� WHUVHEXW�

DGDODK� SURGXNWLYLWDV� XVDKDWDQL� WLQJJL�� HPLVL� *5.� UHQGDK�

GDQ� PRGHO� WHUVHEXW� GLDGRSVL� ROHK� SHWDQL� VHNLWDUQ\D�
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�������PHQJHPXNDNDQ�EDKZD�SHPEHULDQ�

DPHOLRUDQ��SXNDQ�D\DP���JXOPD�SHUWDQLDQ���SXUXQ�WLNXV���

WDQDK� PLQHUDO� �� GRORPLW�� PHPEHULNDQ� SHQJDUXK� Q\DWD�

WHUKDGDS�SHUWXPEXKDQ�GDQ�VHUDSDQ�KDUD�13.�ROHK�WDQDPDQ�

MDJXQJ� PDQLV�
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PHQJHPXNDNDQ�EDKZD�SHQJDWXUDQ�WLQJJL�PXND�DLU�����FP��

GDQ� DSOLNDVL� SHPXSXNDQ� GHQJDQ� GLSHUND\D� DPHOLRUDQ�

PDPSX�PHQHNDQ� HPLVL�*5.�� �'HQJDQ�SHPDQIDDWDQ� ODKDQ�

JDPEXW� WHUGHJUDGDVL� PHODOXL� EXGLGD\D� SHUWDQLDQ� VHNDOLJXV�

GLKDUDSNDQ� GDSDW� PHQFHJDK� WHUMDGLQ\D� NHEDNDUDQ�� VHSHUWL�

KDVLO�SHQJDPDWDQ�$60$1,
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6WXGL� NDVXV� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� LQGHNV�

DWDX� WLQJNDW�NHEHUODQMXWDQ�GDUL�PRGHO�XVDKDWDQL�NDUHW� VHUWD�

PHQHQWXNDQ� IDNWRU� VHQVLWLI� \DQJ� EHUSHQJDUXK� WHUKDGDS�

DGRSVL�PRGHO�XVDKDWDQL�GLPDNVXG�EHUGDVDUNDQ�DVSHN�VRVLDO��

HNRQRPL� GDQ� DVSHN� OLQJNXQJDQ�� 1LODL� LQGHNV� DWDX� WLQJNDW�

NHEHUODQMXWDQ�PRGHO�XVDKDWDQL�GLPDNVXG�GLMDGLNDQ�VHEDJDL�

LQGLNDVL� DZDO� GDUL� WLQJNDW� DGRSVL� ROHK� PDV\DUDNDW� WDQL� GL�

VHNLWDU�ORNDVL�GHPSORW� �

�
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�8QWXN� PHQGDSDWNDQ� LQIRUPDVL� WHQWDQJ� SRWHQVL�

NHEHUODQMXWDQ� PRGHO� XVDKDWDQL� WDQDPDQ� NDUHW� GL� ODKDQ�

JDPEXW� WHUGHJUDGDVL� GLODNXNDQ� PHODOXL� DQDOLVLV� VRVLDO�

HNRQRPL� GDQ� OLQJNXQJDQ� GHQJDQ� SHQGHNDWDQ�PXOWLGLPHQVL�

�PXOWLGLPHQWLRQDO�VFDOLQJ�0'6���WHUKDGDS�PRGHO�XVDKDWDQL�

�GHPSORW�� \DQJ� GLNHPEDQJNDQ� GL� -DELUHQ�� 3XODQJ� 3LVDX��

.DOLPDQWDQ�7HQJDK�

�'DODP� DSOLNDVL� 0'6� GLJXQDNDQ� VRIWZDUH� UDSILVK��

GLPHQVL��GLPHQVL�VRVLDO��HNRQRPL�GDQ�HNRORJL�OLQJNXQJDQ���

SHQHQWXDQ� DWULEXW� DWDX� SDUDPHWHU� GDUL� VHWLDS� GLPHQVL��

SHQHQWXDQ�VNRU�DWDX�QLODL�GDUL�VHWLDS�DWULEXW��GHQJDQ�VNRU���

VDPSDL� �� ���  � EXUXN�� ��  � EDLN��� SHQLODLDQ� SDUDPHWHU� DWDX�

DWULEXW�EHUGDVDUNDQ�QLODL�\DQJ�GLSHUROHK�GDUL�UDWD�UDWD�KDVLO�

SHQLODLDQ� WHUKDGDS� SHWDQL� UHVSRQGHQ�� RSHUDVLRQDO� VRIWZDUH

SDUDPHWHU� GDQ� MXPODK� DWULEXW� GDUL�PDVLQJ�PDVLQJ� GLPHQVL�

WHUVHEXW�GLGDVDUNDQ�SDGD�KDVLO�)*'�\DQJ�GLKDGLUL�ROHK�SDUD�

SDNDU� \DQJ� GLODNVDQDNDQ� GL� %DODL� %HVDU� /LWEDQJ�

6XPEHUGD\D�/DKDQ�SDGD�DZDO�NHJLDWDQ�,&&7)����)HEUXDUL�

������

�
'DWD� DWULEXW� DWDX� SDUDPHWHU� VRVLDO� HNRQRPL� GDQ�

OLQJNXQJDQ�GLSHUROHK�PHODOXL� VXUYHL

�

GHVNULSWLI�WHUKDGDS����

UHVSRQGHQ�SHWDQL��SHWDQL�NRRSHUDWRU�GDQ�QRQ�NRRSHUDWRU��GL�

ORNDVL� GHPSORW� -DELUHQ��.DOLPDQWDQ�7HQJDK�� \DQJ� VNRUQ\D�

GLKLWXQJ� EHUGDVDUNDQ� UDWD�UDWD� �PRGXV��� 3HWDQL� NRRSHUDWRU�

DGDODK� SHWDQL� SHPLOLN� ODKDQ� GHPSORW� XVDKD� WDQL� NDUHW�� GDQ�

SHWDQL� QRQ�NRRSHUDWRU� DGDODK� SHWDQL� GL� VHNLWDU� ORNDVL�

GHPSORW� \DQJ� EHULQWHUDNVL� DWDX� GLDVXPVLNDQ� DGD�

NRPXQLNDVL� GHQJDQ� SHWDQL� NRRSHUDWRU� DWDX� SHWDQL� \DQJ�

EHUORNDVL� � VDWX� GHVD� DWDX� VDWX� ZLOD\DK� \DQJ� VDPD� GHQJDQ�

ORNDVL� GHPSORW�� 'DWD� VRVLDO�� HNRQRPL� GDQ� OLQJNXQJDQ�

GLNXPSXONDQ� SDGD� VDDW� PXODL� NHJLDWDQ� DSOLNDVL� PRGHO�

GHPSORW�PRGHO�XVDKDWDQL�GL�-DELUHQ��\DLWX�EXODQ�0HL�± -XQL�

WDKXQ������GDQ�SDGD�DNKLU�NHJLDWDQ�\DLWX�EXODQ�0HL�± -XQL�

������ � .HGXD� NRQGLVL� WHUVHEXW� VHODQMXWQ\D� GLEDQGLQJNDQ�

XQWXN�PHOLKDW�SHUXEDKDQ�GDODP�DVSHN�VRVLDO��HNRQRPL�GDQ�

�

�

'DODP� VRIWZDUH

�

WHUVHEXW� WHUGDSDW� GXD� LQGLNDWRU�

SHQWLQJ��\DLWX�QLODL�LQGHNV�NHEHUODQMXWDQ��,NE��GDQ� OHYHUDJH�

DQDO\VLV��1LODL�,NE��GDODP�VNDOD�QLODL���±

�

�����PHQXQMXNNDQ�

VHEHUDSD� PRGHO� XVDKDWDQL� \DQJ� GLNHPEDQJNDQ� DNDQ� EHU�

NHODQMXWDQ�� 6NDOD� QLODL� ,NE� GLPDNVXG� WHUEDJL� DWDV� �� NHODV��

\DLWX���QLODL���± ��� �EXUXN��!���± ��� �NXUDQJ��!���± ��� �

FXNXS�� GDQ� QLODL� !��� ± ����  � EDLN�� � 6HGDQJNDQ OHYHUDJH�

DQDO\VLV� PHQXQMXNNDQ� DWULEXW� DWDX� SDUDPHWHU� \DQJ� SHND�

\DLWX�� �L�� VXGDK� GLGUDLQDVH� \DQJ� GLWDQGDL� ROHK� DGDQ\D�

EHEHUDSD� WHNQRORJL� GL� KDPSDUDQ� WDQDPDQ� NDUHW�� PHOLSXWL�

PHQJLNXWL� WDKDSDQ�WDKDSDQ� VHEDJDL� EHULNXW�� SHQHQWXDQ�

0'6��LQWHUSUHWDVL�KDVLO�RODKDQ�0'6��3HQHWDSDQ�DWULEXW�DWDX�

OLQJNXQJDQ�� GHQJDQ� DVXPVL� EDKZD� NRQGLVL� SDGD� EXODQ

0HL� ± � -XQL� ����� �DNKLU� NHJLDWDQ�� PHUXSDNDQ� NRQGLVL�
SHUXEDKDQ� VHWHODK� GLODNXNDQ� GHPSORW� PRGHO� XVDKD� WDQL�

WDQDPDQ�NDUHW�GL�ODKDQ�JDPEXW�WHUGHJUDGDVL
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PHPSHQJDUXKL� WLQJNDW� NHEHUODQMXWDQ� DWDX� DGRSVL� WHUKDGDS�

PRGHO� XVDKDWDQL� WDQDPDQ� NDUHW� \DQJ� GLDSOLNDVLNDQ� GDODP�

VHEXDK�GHPSORW�GL�-DELUHQ��3XODQJ�3LVDX��/HYHUDJH�DQDO\VLV �
WHUVHEXW� GLXNXU� GDUL� QLODL� DWULEXW� KDVLO� RODKDQ� VRIWZDUH��

VHPDNLQ�EHVDU�QLODL�OHYHUDJH�DQDO\VLV �EHUDUWL�DWULEXW�WHUVHEXW�
VHPDNLQ� SHND� PHPSHQJDUXKL� WLQJNDW� NHEHUODQMXWDQ�

XVDKDWDQL��6HFDUD�VHGHUKDQD�QLODL�,NE�PHUXSDNDQ�IXQJVL�GDUL�

GLPHQVL� HNRQRPL� �'(��� GLPHQVL� VRVLDO� �'6�� GDQ� GLPHQVL�

OLQJNXQJDQ� �'/��� VHKLQJJD� � GDSDW� GLIRUPXODVL� PHQMDGL�
�

ONE� � I�'(��'6��'/��� � 6HWLDS� GLPHQVL� WHUVHEXW� WHUGLUL� DWDV�

EHEHUDSD�DWULEXW�DWDX�SDUDPHWHU��\DLWX�GLPHQVL�VRVLDO�WHUGLUL�

DWDV����DWULEXW��HNRQRPL�WHUGLUL�DWDV���
�

DWULEXW�GDQ�GLPHQVL�

HNRORJL�WHUGLUL�DWDV����DWULEXW�
�

�
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�

�.RQGLVL�6RVLDO�(NRQRPL�GDQ�/LQJNXQJDQ

�/DKDQ� JDPEXW� PHUXSDNDQ� HNRORJL� WHUVHQGLUL� GDQ�

EHUQLODL� VRVLDO� \DQJ� XQLN�� NDUHQD� WHUNDLW� NHKLGXSDQ�ELRORJL�

�ELRGLYHUVLW\��� LVX� OLQJNXQJDQ� GDQ� PHQMDGL� VXPEHUGD\D�

HNRQRPL�� � 'HQJDQ� NRQGLVL� GHPLNLDQ�� PDND� NRQGLVL� VRVLDO�

HNRQRPL� GDQ� OLQJNXQJDQ� SHUOX� GLDQDOLVLV�� VHKLQJJD� ELVD�

GLVXVXQ� ODQJNDK� XQWXN� PHQJRSWLPDONDQ� ODKDQ� JDPEXW�

WHUVHEXW� GHQJDQ� WLGDN�PHQJRUEDQNDQ� NHSHQWLQJDQ� GL�PDVD�

\DQJ�DNDQ�GDWDQJ�

�
'DWD� VRVLDO� HNRQRPL� UHVSRQGHQ� SHWDQL� WHUGLUL� DWDV�

GLPHQVL�VRVLDO��PHOLSXWL��VWDWXV�ODKDQ�XVDKDWDQL��SHQJDNXDQ�

WHUKDGDS� LQWHQVLWDV� SHQ\XOXKDQ�� SHUVHSVL� PDV\DUDNDW�

WHUKDGDS� SHQJHORODDQ� JDPEXW�� SHQJHWDKXDQ� SHWDQL�

UHVSRQGHQ� GDQ� SHQJDODPDQQ\D� WHQWDQJ� JHMDOD� SHUXEDKDQ�

LNOLP��NHLNXWVHUWDDQ�WHQDJD�NHUMD�ZDQLWD�GDODP�SHQJHORODDQ�

XVDKDWDQL�� NHELMDNDQ� SHPHULQWDK� GDODP� SHQJHORODDQ�

JDPEXW�� NHDULIDQ� ORNDO� GDODP� SHQJHORODDQ� JDPEXW�� PLQDW�

XQWXN� PHQHUDSNDQ� WHNQRORJL� PHOHVWDULNDQ� JDPEXW�� FDUD�

PHPEXND� ODKDQ� DWDX� PHQJRODK� WDQDK�� DNWLYLWDV� UHVSRQGHQ�

\DQJ� PHQJLQGLNDVLNDQ� PHOHVWDULNDQ� JDPEXW�� NHEHUVDPDDQ�

GDODP� NHORPSRN� WDQL�� GDQ� HNVLVWHQVL� NHORPSRN� WDQL���

'LPHQVL�HNRQRPL��PHOLSXWL��SURGXNWLYLWDV� ODKDQ��5&�UDVLR��

XVDKDWDQL�� NRQWULEXVL� XVDKDWDQL� WHUKDGDS� SHQGDSDWDQ� WRWDO�

SHWDQL�� NHWHUVHGLDDQ� LQSXW� XVDKDWDQL� GL� WLQJNDW� ORNDO��

NHPXGDKDQ�SHPDVDUDQ�KDVLO�XVDKDWDQL��NHVWDELODQ�KDUJD�MXDO�

KDVLO� SURGXN� XVDKDWDQL�� WLQJNDW� NHXQWXQJDQ� XVDKDWDQL��

RULHQWDVL� EHUXVDKDWDQL� �VXEVLVWHQ� DWDX� RULHQWDVL� SURILW���

PLQDW� EHUXVDKDWDQL�� OXDV� SHQJXDVDDQ� GDQ� LQWHQVLWDV�

SHQJHORODDQ�ODKDQ��NHFXNXSDQ�WHQDJD�NHUMD�NHOXDUJD��XQWXN�

XVDKDWDQL�� SRWHQVL� WHQDJD� NHUMD� NHOXDUJD�� 'LPHQVL�

OLQJNXQJDQ�� PHOLSXWL�� GRPLQDVL� YHJHWDVL� GL� ODKDQ� SHWDQL��

IUHNXHQVL� NHMDGLDQ� NHEDNDUDQ�� NHEHUDGDDQ� WDQDPDQ� FRYHU�

FURSV �GL� ODKDQ� SHWDQL�� SHUXEDKDQ� WLQJNDW� GHNRPSRVLVL��

SHUXEDKDQ�S+�DLU��SHUXEDKDQ�S+�WDQDK��IOXNWXDVL�GHELW�DLU�GL�

ODKDQ� SHWDQL�� SHUXEDKDQ� HOHYDVL� PXND� DLU�� SHUXEDKDQ�

FDGDQJDQ� NDUERQ�� WLQJNDW� VXEVLGHQ� ODKDQ� SHWDQL�� GDQ�

SHUXEDKDQ�HPLVL�JDV�UXPDK�NDFD�VHWHODK�DGD�DSOLNDVL�PRGHO�

XVDKDWDQL�GHPSORW�
�

.RQGLVL� VRVLDO�� HNRQRPL� GDQ� OLQJNXQJDQ� \DQJ�

GLJXQDNDQ� GDODP� DQDOLVLV� 0'6� GLGDVDUNDQ� DWDV� KDVLO�

ZDZDQFDUD� GHQJDQ� SHWDQL� UHVSRQGHQ� GL� -DELUHQ�� \DQJ�

VHODQMXWQ\D� GLVXVXQ� EHUGDVDUNDQ� QLODL� UDWD�UDWD� �PRGXV���

VHSHUWL� SDGD� 7DEHO� ��� � � %HUGDVDUNDQ� GDWD� SDGD� 7DEHO� ��

WHUVHEXW�� PHQXQMXNNDQ� EDKZD� VWDWXV� SHPLOLNDQ� ODKDQ�

SHWDQL�

�
VDDW� LQL� EDUX� EHUGDVDU� DWDV� VXUDW� SHQHWDSDQ� WDQDK�

�637�� ROHK�.HSDOD�'HVD�� �0HQXUXW� SHQJDNXDQ� UHVSRQGHQ��

NHJLDWDQ� SHQ\XOXKDQ� GDODP� DVSHN� SHUWDQLDQ� GLUDVDNDQ�

NXUDQJ�� WHUOHELK� XQWXN� SHQ\XOXKDQ� \DQJ� EHUVLIDW� NKXVXV�

WHQWDQJ� ODKDQ�JDPEXW� WHUGHJUDGDVL�� �7HQDJD�NHUMD�GL� ORNDVL�

SHQHOLWLDQ� VDQJDW� WHUEDWDV�� VHKLQJJD� WHQDJD� NHUMD� PHQMDGL�

VDODK�VDWX�IDNWRU�SHPEDWDV�DWDX�NHQGDOD��2ULHQWDVL�XVDKDWDQL�

SHWDQL� UHVSRQGHQ� FHQGHUXQJ� VXEVLVWHQ�� 3HQGDSDWDQ� GDUL�

XVDKDWDQL� EHOXP� RSWLPDO�� MLND� GLEDQGLQJNDQ� GHQJDQ�

SHQJXDVDDQ� DVHW� ODKDQ� XVDKDWDQL� \DQJ� UHODWLI� FXNXS�

PHPDGDL� OXDVQ\D�� +DO� WHUVHEXW

�

WHUFHUPLQ� MXJD� GDUL�

SHQGDSDWDQ�SHWDQL�NRRSHUDWRU�GL�-DELUHQ��SDGD�PXVLP�WDQDP�

����� GDQ� ������ UDWD�UDWD� SHQGDSDWDQ� EHUVLK� SHU

�

KHNWDU

5S����������SHU

�

WDKXQ�

�
3HQJHPEDQJDQ� XVDKDWDQL� VD\XUDQ�� SHUNHEXQDQ� NDUHW��

GDQ� QHQDV� GL� ODKDQ� JDPEXW� PDPSX� PHQJKDVLONDQ�

SHQGDSDWDQ�EHUVLK�PDVLQJ�PDVLQJ�VHEHVDU�5S�������MXWD�KD�

WDKXQ�

�

5S� ����� MXWD�KD�WDKXQ�� GDQ� 5S� ����� MXWD�KD�WDKXQ��

.HPDPSXDQ� ODKDQ� JDPEXW� XQWXN� PHQJKDVLONDQ� SHQ�

GDSDWDQ�

�

NKXVXVQ\D� XQWXN� XVDKD� VD\XUDQ� GDQ� SHUNHEXQDQ�

NDUHW� FXNXS� WLQJJL�� VHKLQJJD� RSSRUWXQLW\� FRVW

�

NRQVHUYDVL�

ODKDQ� JDPEXW� UHODWLI� WLQJJL� �+(50$1

�
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7DQDPDQ� NDUHW� PHUXSDNDQ� WDQDPDQ� WDKXQDQ� \DQJ�

PHPSXQ\DL� GD\D� DGDSWDVL� \DQJ� OHELK� WLQJJL� GL� ODKDQ�

JDPEXW��WHUPDVXN�GL�JDPEXW�GDODP�GHQJDQ�NHWHEDODQ�����±

�� P� �08%(.7,�� ������� � 6HODQMXWQ\D� GLNHPXNDNDQ� EDKZD�

SHQJDWXUDQ� GUDLQDVH� GDQ� WDWD� DLU� VDQJDW� PHQHQWXNDQ�

NHEHUKDVLODQ� EXGLGD\D� SHUWDQLDQ� GL� ODKDQ� JDPEXW��

VHGDQJNDQ� DPHOLRUDVL� GDQ� SHPXSXNDQ� GLSHUOXNDQ� XQWXN�

PHQDLNDQ�S+�GDQ�PHQLQJNDWNDQ�NHVXEXUDQ�WDQDK�
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7DEHO���� �.RQGLVL�VRVLDO�HNRQRPL�GDQ�OLQJNXQJDQ �
7DEHO���� �6RFLDO�HFRQRPLF�DQG�HQYLURQPHQWDO�FRQGLWLRQ �

$WULEXW
�

$WULEXWH
�

6NRU
�

6FRUH
�

.RQGLVL�+DVLO�3HQLODLDQ��SHQMHODVDQ�VNRU�
5HVXOW�(YDOXDWLRQ�&RQGLWLRQ

�
�H[SODQDWLRQ�RI�VFRUH�

�
'LPHQVL�VRVLDO

�
�
���

�
6WDWXV�ODKDQ�XVDKDWDQL��

���
�

3HQJHWDKXDQ�GDQ�SHQJDODPDQ�WHQWDQJ�SHUXEDKDQ�LNOLP
���

�
3HUVHSVL�PDV\DUDNDW�WHUKDGDS�SHQJHORODDQ�ODKDQ�JDPEXW
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�

,QWHQVLWDV�GDQ�HIHNWLILWDV�SHQ\XOXKDQ�NHSDGD�PDV\DUDNDW�WHQWDQJ�SHQJHORODDQ�ODKDQ
�JDPEXW�EHUNHODQMXWDQ�

���

�
(NVLVWHQVL�NHORPSRN�WDQL

���

�

.HEHUVDPDDQ�NHORPSRN�WDQL

���

�

/DQJNDK�SHWDQL�\DQJ�EHULQGLNDVL�PHOHVWDULNDQ�XVDKDWDQL� ODKDQ�JDPEXW

���

�

&DUD�PHPEXND�ODKDQ�PHQJRODK�WDQDK

���

�

3RWHQVLDO�PHQHUDSNDQ�WHNQRORJL�PHOHVWDULNDQ�ODKDQ�JDPEXW

����

�

.HDULIDQ�ORNDO�WHUNDLW�GHQJDQ�SHUWDQLDQ�EHUNHODQMXWDQ
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�

.HELMDNDQ�SHPHULQWDK�GDODP�SHQJHORODDQ�JDPEXW
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�

.HLNXWVHUWDDQ�WHQDJD�NHUMD�ZDQLWD�GDODP�SHQJHORODDQ�XVDKDWDQL

�
�
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�
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�PHQJHUWL�WDSL�WLGDN�MHODV�

�VHEDJDL�ODKDQ�SRWHQVLDO�
�SHQ\XOXKDQ�VHNDOL�NDOL�
�DGD�GDQ�DNWLI�

�FXNXS�NRPSDN�

�GHQJDQ� LQLVLDWLI� VHQGLUL� PHPEXDW�

WDEDW�

�WGN�GJQ�FDUD�PHPEDNDU�

�FXNXS�UHVSRQ�

�DGD�

�DGD�GDQ�VXGDK�GLMDODQNDQ�

�DNWLI�

�
�'LPHQVL�HNRQRPL

�

�

�
��

�

3RWHQVL�WHQDJD�NHUMD�NHOXDUJD��7..��GDODP�XVDKDWDQL�

�
��

�

.HFXNXSDQ�WHQDJD�NHUMD�NHOXDUJD��7..��XQWXN�XVDKDWDQL

�
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�

3HQJXDVDDQ�ODKDQ�GDQ�LQWHQVLWDV�SHQJHORODDQ

�
��

�

0LQDW�XQWXN�EHUXVDKDWDQL
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��

�

2ULHQWDVL�WXMXDQ�EHUXVDKDWDQL

�
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�

.HXQWXQJDQ�GDUL�XVDKDWDQL

�
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�

.HVWDELODQ�KDUJD�KDVLO�SURGXNVL�SHWDQL��SDGD�VDDW�SHULRGH�SDQHQ

�
��

�

.HPXGDKDQ�SHPDVDUDQ�KDVLO�SURGXNVL�XVDKDWDQL

�

��

�

.HWHUVHGLDDQ�PDWHULDO�ORNDO�VHEDJDL�LQSXW�XVDKDWDQL

�

���

�

.RQWULEXVL�SHWDQL�WHUKDGDS�SHQGDSDWDQ�WRWDO�SHWDQL�

�

���

�

3URGXNWLYLWDV�ODKDQ�NHXQWXQJDQ�ILQDQVLDO��5&�UDWLR��XVDKDWDQL
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7..�WHUEDWDV�

�
FXNXS�SG�WLQJNDW�VXEVLVWHQ�

�
ODKDQ�OXDV��LQWHQVLWDV�UHQGDK�

�
WLQJJL�

�
VXEVLVWHQ�

�
VHGDQJ�

�
WLGDN�VWDELO��FHQGHUXQJ�UHQGDK�

�
PXGDK�

�

WHUVHGLD�

�

������GDUL�XVDKDWDQL�

�
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�
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�
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'LPHQVL�HNRORJL�OLQJNXQJDQ

�

�

�
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3HUNHPEDQJDQ�WLQJNDW�HPLVL�*5.�GHPSORW��(���

�

(���SDGD�VHEHOXP�GDQ�VHVXGDK

�

SHUODNXDQ�GL�ODKDQ�GHPSORW

�

��

�

7LQJNDW�VXEVLGHQ�ODKDQ�REVHUYDVL�SDGD�DZDO�GDQ�DNKLU�SHQJDPDWDQ

�

��

�

&DGDQJDQ�NDUERQ�ODKDQ�REVHUYDVL�SDGD�DZDO�GDQ�DNKLU�SHQJDPDWDQ

�

��

�

(OHYDVL�PXND�DLU�WDQDK�SDGD�DZDO�GDQ�DNKLU�SHQJDPDWDQ

�
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�

)OXNWXDVL�GHELW�DLU�GL�ODKDQ�REVHUYDVL�

�
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�

S+�WDQDK�ODKDQ�REVHUYDVL�SDGD�DZDO�GDQ�DNKLU�SHQJDPDWDQ

�
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S+�DLU�ODKDQ�REVHUYDVL�SDGD�DZDO�GDQ�DNKLU�SHQJDPDWDQ

�
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�

3HUXEDKDQ�WLQJNDW�GHNRPSRVLVL

�
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�

.HEHUDGDDQ�WDQDPDQ�FRYHU�FURS�GL�DUHDO�SHUWDQDPDQ

�
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�
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�
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�
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�

�

QDLN�

�

�

VXEVLGHQ��������GDUL�NHWHEDODQ�JDPEXW

QDLN�

�

�

7XUXQ

�

�

VHULQJ�IOXNWXDVL

�

�

WHWDS�

�
�

WHWDS

�

�

WXUXQ��������

�

�

WLGDN�DGD�

�

�

WLGDN�SHUQDK�

�

�

NDUHW�

�

�
�

.HWHUDQJDQ�

�

6NRU� �QLODL�UDWD�UDWD�KDVLO�SHQLODLDQ�WHUKDGDS�UHVSRQGHQ�

�

1RWH�

�

6FRUH� �DYHUDJH�YDOXH�RI��HYDOXDWLRQ�UHVXOW�RQ�UHVSRQGHQW

�

�
3RWHQVL�.HEHUODQMXWDQ

�

3RWHQVL� NHEHUODQMXWDQ� XVDKDWDQL� GL� -DELUHQ�

�.DOLPDQWDQ� 7HQJDK��� GLGDVDUNDQ� SDGD� LQGLNDWRU� QLODL�

LQGHNV� NHEHUODQMXWDQ�� 8VDKDWDQL� GLPDNVXG� DGDODK� DSOLNDVL�

PRGHO�XVDKDWDQL�GL�ORNDVL�GHPSORW��\DLWX�PRGHO�SROD�WDQDP�

GHQJDQ� PHQJHPEDQJNDQ� WDQDPDQ� QHQDV� VHEDJDL� WDQDPDQ�

VHOD� GL

�

DQWDUD� WDQDPDQ� NDUHW� �WDQDPDQ� SRNRN��� GHQJDQ�

EHUEDJDL�SHUODNXDQ�DPHOLRUDQ�

�

+DVLO� DQDOLVLV� PXOWLGLPHQVL� WHUKDGDS� ��� DWULEXW� DWDX�

SDUDPHWHU��VHSHUWL�SDGD�7DEHO���GL�DWDV���PHQJKDVLONDQ�QLODL�

LQGHNV�NHEHUODQMXWDQ�������DWDX�GDODP�VNDOD�QLODL��UDSILVK��

FXNXS� EHUNHODQMXWDQ�� .RQWULEXVL� QLODL� PDVLQJ�PDVLQJ�

GLPHQVL� DGDODK� GLPHQVL� VRVLDO� ������� GLPHQVL� HNRQRPL�

������GDQ�GLPHQVL�HNRORJL��������*DPEDU���GDQ����
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WDQL�WDQDPDQ
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NDUHW�GL�-DELUHQ
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�

*DPEDU���

�

.RQWULEXVL� VHWLDS� GLPHQVL

�

PRGHO� XVDKD�

WDQL�WDQDPDQ

�

NDUHW�GL�-DELUHQ

�)LJXUH���

�

0XOWLGLPHQWLRQDO

�

VXVWDLQDEOH� LQGH[

�

RI� UXEEHU

�

WUHH�

IDUPLQJ�PRGHO�LQ�-DELUHQ

�

�

)LJXUH���

�

'LPHQWLRQDO� FRQWULEXWLRQ

�

RI� UXEEHU� WUHH�

IDUPLQJ

�

PRGHO�LQ�-DELUHQ

�

�

�
%HUGDVDUNDQ� QLODL� WHUVHEXW�� \DQJ� SDOLQJ� GRPLQDQ�

EHUNRQWULEXVL�WHUKDGDS�QLODL�LQGHNV�NHEHUODQMXWDQ��XVDKDWDQL�

VHFDUD� EHUXUXWDQ� DGDODK� GLPHQVL� VRVLDO�� HNRQRPL� GDQ�

HNRORJL�

�
%HUGDVDUNDQ� NDMLDQ� LQL� WHUEXNWL� EDKZD� GDODP� MDQJND�

SDQMDQJ� XVDKDWDQL� WLGDN� VHNHGDU�PHQWDUJHWNDQ� NHXQWXQJDQ�

PDNVLPDO�GDODP�MDQJND�SHQGHN�� WHWDSL�XVDKDWDQL�GLPDNVXG�

KDUXV� PDPSX� PHPSHUWDKDQNDQ� GDQ� PHOHVWDULNDQ� VXPEHU�

GD\D� DODP�� \DLWX� PHODOXL� VLVWHP� SHUWDQLDQ� EHUNHODQMXWDQ��

'DODP�PHPSHUWDKDQNDQ

�

SRWHQVL�NHEHUODQMXWDQ�WHUVHEXW��DGD�

3URVHV� SURGXNVL� PHQJDUDK� SDGD� SHQJJXQDDQ� KD\DWL� GDQ�

UDPDK� OLQJNXQJDQ�� ���� 3ROD� SHUWDQLDQ� \DQJ� GLNHPEDQJNDQ�

KDUXV�GDSDW�PHQMDPLQ� LQYHVWDVL�GDODP�EHQWXN� WHQDJD�NHUMD�

GDQ� ELD\D� ODLQQ\D� GHQJDQ� KDVLO� SURGXNVL� DWDX� RXWSXWQ\D�

GDSDW� PHQFXNXSL� NHEXWXKDQ� NHOXDUJD� VHFDUD� OD\DN�� DWDX�

GDSDW� GLDUWLNDQ� EDKZD� NHEHUODQMXWDQ� XVDKDWDQL� KDUXV�

PDPSX� PHPLQLPDONDQ� DWDX� EDKNDQ� PHQJKLODQJNDQ� ELD\D�

HNVWHUQDO�GDODP�SURVHV�SURGXNVL�
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PHQJHPXNDNDQ� EDKZD� NXQFL� NHEHUKDVLODQ� SHUWDQLDQ� GL�

ODKDQ�JDPEXW�DGDODK�SHQJHORODDQ�GUDLQDVH�GDQ�SHPXSXNDQ�

1�� 3�� .��0J� VHUWD� SXSXN� PLNUR� &X��0Q�� GDQ� %�� 'HQJDQ�

SHQJHORODDQ� \DQJ� WHSDW�� SHUWDQLDQ� GL� ODKDQ� JDPEXW� GDSDW�

PHPEHULNDQ� KDVLO� GDQ� NHXQWXQJDQ� \DQJ� VHWDUD� GHQJDQ�

SHUWDQLDQ�GL�ODKDQ�PLQHUDO�

�

�
)DNWRU� 6HQVLWLI� \DQJ� 0HPSHQJDUXKL� ,QGHNV� .HEHU�

ODQMXWDQ�8VDKDWDQL

�
'LPHQVL�VRVLDO

�
'DODP�PHQJHYDOXDVL� GLPHQVL� VRVLDO�� GLLGHQWLILNDVL� ���

DWULEXW� DWDX� IDNWRU� \DQJ� PHPSHQJDUXKL� WLQJNDW� NHEHU�

WHQDJD�NHUMD�ZDQLWD�GDODP�SHQJHORODDQ�XVDKDWDQL��NHELMDNDQ�

SHPHULQWDK� GDODP� SHQJHORODDQ� JDPEXW�� NHDULIDQ� ORNDO�

GDODP� SHQJHORODDQ� JDPEXW�� SRWHQVL� PHQHUDSNDQ� WHNQRORJL�

PHOHVWDULNDQ� JDPEXW�� FDUD�PHPEXND� ODKDQ� DWDX�PHQJRODK�

WDQDK��ODQJNDK�\DQJ�PHQJLQGLNDVLNDQ�PHOHVWDULNDQ�JDPEXW��

NHEHUVDPDDQ� NHORPSRN� WDQL�� HNVLVWHQVL� NHORPSRN� WDQL��

SHQJHORODDQ� JDPEXW�� SHQJHWDKXDQ� SHWDQL� GDQ� SHQJDODPDQ�

SHWDQL�WHUNDLW�SHUXEDKDQ�LNOLP��GDQ�VWDWXV�ODKDQ�XVDKDWDQL��

EHEHUDSD� SHQGHNDWDQ� \DQJ� GDSDW� GLODNXNDQ�� \DLWX�� ���� ODQMXWDQ� PRGHO� XVDKDWDQL� GLPDNVXG�� \DLWX�� NHLNXWVHUWDDQ�

LQWHQVLWDV� SHQ\XOXKDQ�� SHUVHSVL� PDV\DUDNDW� WHUKDGDS�
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*DPEDU����$QDOLVLV� VHQVLWLILWDV�GLPHQVL�VRVLDO��PRGHO�GHPSORW�WDQDPDQ�NDUHW�GL�-DELUHQ

�
)LJXUH�����/HYHUDJH�DQDO\VLV�RI�VRFLDO�GLPHQVLRQ��GHPSORW�UXEEHU�WUHH

�

PRGHO�LQ�-DELUHQ

�

�
+DVLO� DQDOLVLV� VHQVLWLILWDV� �OHYHUDJH� DQDO\VLV�� PHQXQ�

MXNNDQ� EDKZD� DWULEXW� DWDX� IDNWRU� LQWHQVLWDV� SHQ\XOXKDQ�

NHSDGD�PDV\DUDNDW�WHQWDQJ�SHQJHORODDQ�JDPEXW�PHUXSDNDQ�

IDNWRU� \DQJ� VDQJDW� VHQVLWLI� PHPSHQJDUXKL� NHEHUODQMXWDQ�

PRGHO�XVDKDWDQL�GHPSORW��\DQJ�GLWXQMXNNDQ�ROHK�VNDOD��!����

SDGD� *DPEDU� �� GL

�

DWDV�� � 3HUDQ� NHOHPEDJDDQ� PHUXSDNDQ�

IDNWRU� SHQWLQJ� NKXVXVQ\D� WHUNDLW� GHQJDQ� LQWHQVLWDV�

SHQ\XOXKDQ��DSDNDK�NHOHPEDJDDQ�IRUPDO�PDXSXQ�LQIRUPDO��

3HQ\XOXKDQ�GLPDNVXG�PHQFDNXS�EHUEDJDL�DVSHN��EXGLGD\D�

SHUWDQLDQ�� SHPDVDUDQ� KDVLO� WDQL��PRGDO� XVDKDWDQL�GOO�� \DQJ�

SURVHVQ\D�ELVD�VHFDUD�LQIRUPDO�PHODOXL�SHUNXPSXODQ�ZDUJD���

'HPLNLDQ� MXJD� NHDULIDQ� ORNDO� PHUXSDNDQ� VDODK� VDWX�

SDUDPHWHU� SHQWLQJ� \DQJ� PHPSHQJDUXKL� WLQJNDW� NHEHU�

ODQMXWDQ� ZDODXSXQ� WLGDN� PHQMDGL� DWULEXW� \DQJ� VDQJDW�

VHQVLWLI�

�
3XODQJ� 3LVDX� �.DOLPDQWDQ� 7HQJDK�� SDGD� XPXPQ\D�

PHUXSDNDQ�SHQGXGXN�DVOL�\DQJ�GLODKLUNDQ�GDQ�GLEHVDUNDQ�GL�

'HVD� -DELUHQ�� 0DWD� SHQFDKDULDQ� XWDPD� PHUHND� DGDODK�

EHUXVDKDWDQL� NDUHW�� SDGL�� VD\XUDQ� VHUWD� WHUQDN� XQJJDV� GDQ�

EDEL�� � 0DWD� SHQFDKDULDQ� VDPSLQJDQ� PHUHND� DGDODK�

EHUEXUXK� WDQL�� WHUXWDPD�SDGD� ODKDQ�SHUNHEXQDQ�NDUHW� \DQJ�

GLPLOLNL�ROHK�RUDQJ� OXDU�GHVD�

�

6HEDJLDQ�EHVDU� ������ ODKDQ�

SHUWDQLDQ��GL�'HVD�-DELUHQ�GLPLOLNL�ROHK�SHQGXGXN�VHWHPSDW��

\DQJ�GLSHUROHK�PHODOXL�SHPEHOLDQ��SHPEDJLDQ�GDQ�ZDULVDQ�

NHOXDUJD�� 6LVDQ\D� ������GLPLOLNL� ROHK�SHQGXGXN� OXDU� GHVD�

\DQJ� EHUDVDO� GDUL� .RWD� .DSXDV� GDQ� 3DODQJND� 5D\D�

�.DOLPDQWDQ� 7HQJDK�� VHUWD� %DQMDUPDVLQ� �.DOLPDQWDQ�

6HODWDQ��� /DKDQ� PLOLN� SHWDQL� VHWHPSDW�� VHSHQXKQ\D

GLSHOLKDUD�GDQ�GLNHOROD�ROHK� SHWDQL�SHPLOLN�PDVLQJ�PDVLQJ�

EHVHUWD�NHOXDUJDQ\D�

�

.KXVXV� PHQJHQDL� LVX� SHUXEDKDQ� LNOLP�� SHWDQL�

XPXPQ\D

�

PHQJHWDKXL� LVX� SHUXEDKDQ� LNOLP� WHUVHEXW� GDUL�

VLDUDQ� WHOHYLVL��PHUHND

�

EDKNDQ�GDSDW�PHUDVDNDQ�SHUXEDKDQ�

LNOLP� \DQJ� WHUMDGL� GDODP� EHEHUDSD� WDKXQ� WHUDNKLU� LQL���

0HQXUXW� SHWDQL�� VHEHOXP� WDKXQ� ������ DSDELOD� WHUMDGL�

NHPDUDX� VHODPD� �� EXODQ�� DLU� PDVLK� WHUVHGLD� GL� SDULW�SDULW�

ODKDQ�SHUWDQLDQ�PHUHND��VHGDQJNDQ�VHNDUDQJ�LQL�MLND�KDQ\D�

�� PLQJJX� VDMD� NHPDUDX�� DLU� GL� SDULW�SDULW� VXGDK� NHULQJ���

'XOX�SDGD�EXODQ�$JXVWXV�VXGDK�PXODL�DGD�KXMDQ�\DQJ�WXUXQ

�VHEHOXP� PDVXN� PXVLP� KXMDQ� SDGD� EXODQ� 2NWREHU���

VHNDUDQJ� KLQJJD� EXODQ� 6HSWHPEHU� GDQ� 2NWREHU� WLGDN� DGD�

KXMDQ�� GDQ� � DZDO� PXVLP� KXMDQ� EHUJHVHU� PXODL� EXODQ�

1RYHPEHU�� � +DVLO� ZDZDQFDUD� GLSHUROHK� LQIRUPDVL�� EDKZD�

SHWDQL� VD\XUDQ� GDQ� SDODZLMD� GDODP� �� WDKXQ� WHUDNKLU� LQL�

NHVXOLWDQ� PHQHQWXNDQ� ZDNWX� WDQDP�� EDKNDQ� SDGD� WDKXQ�

������EHEHUDSD�SHWDQL�MDJXQJ�JDJDO�SDQHQ�NDUHQD�NHVDODKDQ�

GDODP�PHPSHUNLUDNDQ�NDSDQ�PXODL�PXVLP�SHQJKXMDQ�

3HWDQL�SHODGDQJ�EHUSLQGDK�XPXPQ\D�NHVXOLWDQ�GDODP�

PHQHQWXNDQ� WDKDSDQ� SHPEXNDDQ� GDQ� SHPEDNDUDQ� ODKDQ��

NDUHQD�GLEDWDVL�ROHK�DWXUDQ DWDX�ODUDQJDQ�SHPEDNDUDQ�ODKDQ�

XQWXN�PHQJKLQGDUL�NDEXW�DVDS���3HWDQL�WLGDN�GLSHUEROHKNDQ�

PHPEDNDU� ODKDQ� NHFXDOL� MLND� VXGDK� PXODL� WXUXQ� KXMDQ���

3HQJDODPDQ� VDDW� LQL�� PHQXQMXNNDQ� EDKZD� MLND� KXMDQ�

3HWDQL�GL�'HVD�-DELUHQ� �.HFDPDWDQ�-DELUHQ� �.DEXSDWHQ�

����

����

����

����

����

����

����

����

����

����

����

����

� � � � � � �

6WDWXV�ODKDQ�XVDKDWDQL��

3HQJHWDKXDQ�GDQ�SHQJDODPDQ�SHWDQL�WHQWDQJ�

SHUXEDKDQ�LNOLP

3HUVHSVL�PDV\DUDNDW�WHUKDGDS�SHQJHORODDQ

ODKDQ�JDPEXW

,QWHQVLWDV�GDQ�HIHNWLILWDV�SHQ\XOXKDQ�NHSDGD

PDV\DUDNDW�WHQWDQJ�SHQJHORODDQ�ODKDQ�JDPEXW

(NVLVWHQVL�NHORPSRN�WDQL

.HEHUVDPDDQ�NHORPSRN�WDQL

/DQJNDK�SHWDQL�\DQJ�EHULQGLNDVL�PHOHVWDULNDQ

XVDKDWDQL�ODKDQ�JDPEXW

&DUD�PHPEXND�ODKDQ�PHQJRODK�WDQDK

3RWHQVLDO�PHQHUDSNDQ�WHNQRORJL�PHOHVWDULNDQ

ODKDQ�JDPEXW

.HDULIDQ�ORNDO�WHUNDLW�GHQJDQ�SHUWDQLDQ

EHUNHODQMXWDQ

.HELMDNDQ�SHPHULQWDK�GDODP�SHQJHORODDQ

JDPEXW

.HLNXWVHUWDDQ�WHQDJD�NHUMD�ZDQLWD�GDODP

SHQJHORODDQ�XVDKDWDQL

���]�µ��Ç�vP���l��~>�À���P��}(�����]�µ����

�
��
]�
µ
��
~�
��
�]
�
µ
��

�

.HNXDWDQ�SHUXEDKDQ�����IDNWRU�SHND�SDGD��������
�5RRW�PHDQ�VTXDUH�FKDQJH���LQ�RUGLQDWLRQ�ZKHQ�VHOHFWHG�DWWULEXWH�UHPRYHG

�RQ�VWDWXV�VFDOH���WR������
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���

KXMDQ� ODQJVXQJ� WXUXQ� ELDVDQ\D� GDODP� FXUDK� KXMDQ� \DQJ�

WLQJJL�\DLWX�SDGD�EXODQ�'HVHPEHU��VHKLQJJD�PHQJDNLEDWNDQ��

SHQ\LDSDQ� ODKDQ�PHQMDGL�NXUDQJ�RSWLPDO�GDQ�ZDNWX� WDQDP�

PHQMDGL�WLGDN�PHQHQWX� �
'DODP�DVSHN�SHQJHORODDQ�JDPEXW��SHWDQL�EHUDQJJDSDQ�

EDKZD� JDPEXW� \DQJ� VDQJDW� WHEDO� PHQMDGL� SHQJKDPEDW�

GDODP� PHQJHPEDQJNDQ� XVDKDWDQL� �VHKLQJJD� NHWHEDODQQ\D�
KDUXV� GLNXUDQJL�� 0HVNLSXQ� GHPLNLDQ�� PHUHND� PHQ\DGDUL�

EDKZD�ODSLVDQ�JDPEXW�WLGDN�EROHK�GLKLODQJNDQ�NDUHQD�GDSDW�

PHQ\HEDENDQ�ODKDQ�PHQMDGL�WLGDN�VXEXU��WDQDK�EDQJNLQJ����
�+DVLO� SHQJDPDWDQ� SHWDQL� GL� 'HVD� +DQGLO� 3DQHQJD��

PHQXQMXNNDQ� EDKZD� SHWDQL� VDQJDW� UHVSRQVLI� WHUKDGDS�

WHNQRORJL� SHOHVWDULDQ� ODKDQ� JDPEXW� \DQJ� GLLQWURGXNVLNDQ�

NHJLDWDQ� SURMHFW� 5HGXFLQJ� (PLVVLRQV� IURP� 'HIRUHVWDWLRQ�

DQG� )RUHVW� 'HJUDGDWLRQ�SHQJXUDQJDQ� HPLVL� *5.� GDUL�

GHIRUHVWDVL� GDQ� GHJUDGDVL� KXWDQ� �5(''�� \DQJ� PHUHIOLNDVL�
�PRGHO� XVDKDWDQL

�
\DQJ� GLNHPEDQJNDQ� GL� 'HVD� -DELUHQ�

�5(''� DGDODK� VHEXDK� PHNDQLVPH� LQWHUQDVLRQDO� XQWXN�

PHQJXUDQJL� HPLVL� *5.� GHQJDQ� FDUD� PHPEHULNDQ� NRP�

SHQVDVL� NHSDGD� SLKDN�SLKDN� \DQJ� PHODNXNDQ� SHQFHJDKDQ�

GHIRUHVWDVL� GDQ� GHJUDGDVL� KXWDQ�

��

3DGD� XPXPQ\D� SHWDQL�

PHQJDGRSVL� SHQDQDPDQ� WDQDPDQ� VHOD� EHUXSD� QHQDV� GDQ�

JDKDUX� GL

�

DQWDUD� WDQDPDQ� NDUHW�� 6HEDJLDQ� EDKNDQ�

EHULQLVLDWLI� PHQDQDP� WDQDPDQ� NHKXWDQDQ� EHUXSD� ND\X�

EHODQJLUDQ� VHEDJDL� WDQDPDQ� VHOD�� � 3DUD� SHWDQL� GL� 'HVD�

+DQGLO�3DQHQJD

�

MXJD�EHUVHGLD�PHPHOLKDUD�WDEDW�\DQJ�GLEXDW�

SDGD�VDOXUDQ�DLU��KDQGLO��GL�ODKDQ�SHUNHEXQDQ�NDUHW���+DQGLO�

LQL�PDVLK� GDSDW� GLIXQJVLNDQ� VHEDJDL� SUDVDUDQD� WUDQVSRUWDVL�

NDUHQD� WDEDW� GLEXDW� VHGHPLNLDQ� UXSD� VHKLQJJD� ELVD� GLEXND�

GDQ�GLWXWXS�NHPEDOL��

�
%HUGDVDUNDQ� KDVLO� ZDZDQFDUD�� GLSHUROHK� LQIRUPDVL�

EDKZD� ZDQLWD

�

WDQL� VDQJDW� DNWLI� GDODP� NHJLDWDQ� XVDKDWDQL��

PHUHND� EHUSHUDQ� GDODP� VHPXD� WDKDSDQ� NHJLDWDQ�� GDUL�

SHQ\LDSDQ� ODKDQ�� SHQDQDPDQ�� SHPHOLKDUDDQ� GDQ� SDQHQ���

$QDN�DQDN� \DQJ� PDVLK� EHUVHNRODK� MXJD� WXUXW� PHPEDQWX�

RUDQJ� WXDQ\D� GDODP� NHJLDWDQ� XVDKDWDQL� SDGD� VDDW�

PHPSXQ\DL�ZDNWX�OXDQJ�

�

5HVSRQ�DWDX�DGRSVL�SHWDQL�\DQJ�WLQJJL�WHUKDGDS�PRGHO�

XVDKDWDQL� GHQJDQ�PHQJHPEDQJNDQ� WDQDPDQ� VHOD� GL

�

DQWDUD�

WDQDPDQ� SRNRN� �NDUHW�� WHUVHEXW�� SHUOX� GLODQMXWNDQ� GDQ�

GLPDQWDSNDQ�GHQJDQ�EHEHUDSD�SHUEDLNDQ��GL

�

DQWDUDQ\D�

�

��

�

3HUOX�PHPSHUWLPEDQJNDQ�NRPRGLWDV�\DQJ�VHVXDL�XQWXN�

WDQDPDQ� VHOD� DWDX� VHEDJDL� WDQDPDQ� SLQJJLUDQ�NHOLOLQJ�

GHQJDQ�NRQGLVL�VRVLDO��EXGD\D�GDQ�HNRQRPL�PDV\DUDNDW�

VHWHPSDW���6HEDJDL�PDV\DUDNDW�\DQJ�WLQJJDO�GL�NDZDVDQ�

KXWDQ�� SHUOX� PHPSHUWLPEDQJNDQ� XQWXN� PHPDVXNNDQ�

WDQDPDQ� KXWDQ� \DQJ� NRPSDWLEHO� VHEDJDL� WDQDPDQ� VHOD

�

DWDX� WDQDPDQ� SLQJJLUDQ�NHOLOLQJ�� � %HUGDVDUNDQ� DQDOLVLV�

SDLU�ZLVH� UDQNLQJ�

�

WDQDPDQ� \DQJ� GLNHKHQGDNL� DGDODK�

ND\X�JDKDUX� GDQ� SDQWXQJ�EDUX� NHPXGLDQ� QHQDV�� � 3DWXW�

MXJD� PHPSHUWLPEDQJNDQ� WDQDPDQ� SHWDL� VHEDJDL�

WDQDPDQ� VHOD� NDUHQD� GD\D� DGDSWDVLQ\D� \DQJ� VDQJDW�

EDJXV� GL� ODKDQ� JDPEXW�� .HWLJD� WDQDPDQ� NHUDV� �ND\X�

JDKDUX�� SDQWXQJ� GDQ� SHWDL�� WHUVHEXW� GLQLODL�PHPSXQ\DL�

QLODL� HNRQRPL� \DQJ� WLQJJL� GDQ� EHUSHQJDUXK� SRVLWLI�

WHUKDGDS�NHOHVWDULDQ�OLQJNXQJDQ� �
�� �,QWURGXNVL� WDQDPDQ� QHQDV� VHEDJDL� WDQDPDQ� VHOD� GL

DQWDUD�WDQDPDQ�NDUHW�SHUOX�PHPSHUKLWXQJNDQ�GD\D�VHUDS�

SDVDU���3DGD�VDDW�LQL�KDUJD�MXDO�QHQDV�FHQGHUXQJ�UHQGDK�

VHKLQJJD� GLSHUOXNDQ� WHURERVDQ� GDODP� SHPDVDUDQ� KDVLO�

GDQ� SURVHV� SHQJRODKDQ� SDVFD� SDQHQ�
�

8QWXN� LWX� SHUOX�

SHODWLKDQ� XQWXN� SHWDQL� WHUXWDPD� SHODWLKDQ� WHQWDQJ�

SHQJRODKDQ� SDVFD� SDQHQ
�

VHKLQJJD� PHQMDGL� SURGXN�

RODKDQ� \DQJ� UHODWLI� OHELK� WDKDQ� ODPD� XQWXN� GLVLPSDQ���

'HQJDQ� � SHODWLKDQ� GDQ� ELPELQJDQ� GDODP� SHQJRODKDQ�

GDQ�SHPDVDUDQ�KDVLO
�

GLKDUDSNDQ�DNDQ�PHPEDQWX�SHWDQL�

GDODP� PHQLQJNDWNDQ� QLODL� WDPEDK� KDVLO� SDQHQ� GDQ

PHQJKLQGDUL� WXUXQQ\D� KDUJD� SURGXN� SHWDQL� SDGD� VDDW�

PXVLP�SDQHQ�

���

�

8QWXN� NHEHUODQMXWDQ� DGRSVL� WHNQRORJL� DQMXUDQ�

GLSHUOXNDQ� XSD\D� SHQXPEXKDQ� NHVZDGD\DDQ� SHWDQL�

VHWHPSDW� GHQJDQ� PHPSHUNXDW� NHOHPEDJDDQ� NHORPSRN�

WDQL�� �.HORPSRN�WDQL�KDUXV�GDSDW�EHUSHUDQ�GDODP�DVSHN�

SURGXNVL�� NHUMD

�

VDPD� SHUPRGDODQ�� SHQ\HGLDDQ� VDSURGL��

VHUWD

�

SHQJHPEDQJDQ� LQIRUPDVL� WHNQRORJL� GDQ� SDVDU��

'LKDUDSNDQ� PHODOXL� NHUMD� VDPD� \DQJ� EDLN� GL� GDODP�

NHORPSRN�WDQL�PDND�NHWHUJDQWXQJDQ�SDGD�EDQWXDQ�SLKDN�

ODLQ�DNDQ�GDSDW�GLNXUDQJL�

�.HVZDGD\DDQ� WHUVHEXW� VHMDODQ� GHQJDQ� \DQJ�

GLGHILQLVLNDQ� ROHK� 0HUULDP� :HEVWHU� 'LFWLRQDU\� GDODP�

3863$',

�

�������\DLWX�VHEDJDL�NHPDPSXDQ�PDWHULDO�PDXSXQ�

QRQ�PDWHULDO�\DQJ�GLNXDVDL�ROHK�VHVHRUDQJ�WHUPDVXN�SHWDQL���

6HODQMXWQ\D� :,7-$.6212� ������� PHQJHPXNDNDQ� EDKZD�

WLQJNDW� NHVZDGD\DDQ� SHWDQL� EHUSHQJDUXK� ODQJVXQJ� GDQ�

SRVLWLI� WHUKDGDS� WLQJNDW�DGRSVL� WHNQRORJL�EXGLGD\D�EDZDQJ�

PHUDK� GL� 3DVLU� 3DQWDL� �%DQWXO��� � PHODOXL� SHUDQDQ� NHWXD�

NHORPSRN� WDQL�� DNWLYLWDV� SHWDQL� GDODP� SHQ\XOXKDQ�

SHUWDQLDQ�� DNVHV� SHWDQL� SDGD� VXPEHUGD\D� GDQ� PRWLYDVL�

SHWDQL�

�

�

'LPHQVL�HNRQRPL

�
'DODP�PHQJHYDOXDVL� GLPHQVL� HNRQRPL�� GLLGHQWLILNDVL�

��� DWULEXW� DWDX� IDNWRU� \DQJ� PHPSHQJDUXKL� WLQJNDW�

NHEHUODQMXWDQ� PRGHO� XVDKDWDQL�� \DLWX�� SURGXNWLYLWDV� ODKDQ�

�5&� UDVLR�� XVDKDWDQL�� NRQWULEXVL� XVDKDWDQL� WHUKDGDS�

SHQGDSDWDQ� WRWDO� SHWDQL�� NHWHUVHGLDDQ� LQSXW� XVDKDWDQL� GL�

WLQJNDW� ORNDO�� NHPXGDKDQ� SHPDVDUDQ� KDVLO� XVDKDWDQL��

NHVWDELODQ� KDUJD� MXDO� KDVLO� SURGXN� XVDKDWDQL�� WLQJNDW�

NHXQWXQJDQ� XVDKDWDQL�� RULHQWDVL� EHUXVDKDWDQL� �VXEVLVWHQ�

DWDX� SURILW��� PLQDW� EHUXVDKDWDQL�� OXDV� SHQJXDVDDQ� GDQ�

LQWHQVLWDV� SHQJHORODDQ� ODKDQ�� NHFXNXSDQ� WHQDJD� NHUMD�

NHOXDUJD�XQWXN�XVDKDWDQL��SRWHQVL�WHQDJD�NHUMD�NHOXDUJD�
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)LJXUH���� /HYHUDJH�DQDO\VLV�RI�HFRQRPLF GLPHQVLRQ��GHPSORW�UXEEHU�WUHH�PRGHO�LQ -DELUHQ
�

+DVLO�DQDOLVLV�VHQVLWLILWDV� �OHYHUDJH�DQDO\VLV��� WHUGDSDW�

GXD� DWULEXW� DWDX� IDNWRU� \DQJ� VHQVLWLI� PHPSHQJDUXKL�

NHEHUODQMXWDQ� XVDKDWDQL�� \DLWX�� NHVWDELODQ� KDUJD� KDVLO�

SURGXNVL� SHWDQL� SDGD� VDDW� SHULRGH� SDQHQ�� GDQ� XVDKDWDQL�

\DQJ�EHURULHQWDVL�SURILW��VHSHUWL�SDGD�*DPEDU����VNDOD�!�����

'DUL� SHQJDPDWDQ� GL� ODSDQJDQ�� WHUQ\DWD� KDUJD� MXDO� SURGXN�

SHWDQL� VDQJDW� EHUIOXNWXDVL� GDQ� FHQGHUXQJ� QLODL� WXNDUQ\D�

UHQGDK� WHUXWDPD� SDGD� VDDW� SDQHQ�
�
+DO� LQL� \DQJ� PHQMDGL�

SHUPDVDODKDQ� GL� WLQJNDW� SHWDQL�� � 6HODLQ� LWX�� SHWDQL� \DQJ�

EHURULHQWDVL�SURILW�SDGD�XPXPQ\D�EHUSLNLU�EDJDLPDQD�DJDU�

XVDKDWDQL� \DQJ� GLODNXNDQQ\D� GDSDW� PHQRSDQJ� NHKLGXSDQ�

XQWXN�MDXK�NH�GHSDQ�
�
WLGDN�KDQ\D�VHNHGDU�XQWXN�PHPHQXKL�

NHEXWXKDQ� VDDW� LQL�� � 5HDOLWD� GL� ODSDQJDQ�� VHEDJLDQ� EHVDU�

SHWDQL�KDQ\D�NRQVHQWUDVL�SDGD�VDDW�SDQHQ�NKXVXVQ\D�SDQHQ�

NDUHW���3DQHQ�NDUHW�XPXPQ\D�GLODNXNDQ�GHQJDQ�VLVWHP�EDJL�

KDVLO� DQWDUD� SHPLOLN� GHQJDQ� SHQ\DGDS�� GHQJDQ� SHPEDJLDQ
�������

�
+DO�LQL�GLODNXNDQ�NDUHQD�NHVXOLWDQ

�
WHQDJD�NHUMD�

�'DODP�MDQJND�SHQGHN�KDUJD�KDVLO�SHUWDQLDQ�FHQGHUXQJ�

EHUIOXNWXDWLI�DWDX�WLGDN�VWDELO���.HWLGDNVWDELODQ�WHUVHEXW�ELVD�

GLVHEDENDQ� ROHK� SHUPLQWDDQ� GDQ� SHQDZDUDQ� WHUKDGDS�

EDUDQJ� SHUWDQLDQ� \DQJ� VLIDWQ\D� WLGDN� HODVWLV�� � %HEHUDSD�

IDNWRU� \DQJ� PHQ\HEDENDQ� SHQDZDUDQ� WHUKDGDS� EDUDQJ�

SHUWDQLDQ� WLGDN�HODVWLV�� DGDODK��SURGXN�SHUWDQLDQ�XPXPQ\D�

PXVLPDQ�� NDSDVLWDV� PHPSURGXNVL� VHNWRU� SHUWDQLDQ�

FHQGHUXQJ� XQWXN� PHQFDSDL� WLQJNDW� \DQJ� WLQJJL� GDQ� WLGDN�

WHUSHQJDUXK� ROHK� SHUXEDKDQ� SHUPLQWDDQ�� EHEHUDSD� MHQLV�

WDQDPDQ� PHPHUOXNDQ� ZDNWX� EHUWDKXQ�WDKXQ� VHEHOXP�

KDVLOQ\D� GDSDW� GLSDQHQ�� ,5$:$1 �������� PHQJHPXNDNDQ�

EDKZD� IOXNWXDVL� KDUJD� NRPRGLWDV� SHUWDQLDQ� SDGD� GDVDUQ\D�

DNLEDW� NHWLGDNVHLPEDQJDQ� DQWDUD� NXDQWLWDV� SDVRNDQ� GDQ�

SHUPLQWDDQ� \DQJ� GLEXWXKNDQ� NRQVXPHQ� WLGDN� VHLPEDQJ���

-LND�WHUMDGL�NHOHELKDQ�SDVRNDQ�PDND�KDUJD�NRPRGLWDV�DNDQ�

WXUXQ�� GDQ� VHEDOLNQ\D� MLND� WHUMDGL� NHNXUDQJDQ� SDVRNDQ����

'DODP� SURVHV� SHPEHQWXNDQ� KDUJD� WHUVHEXW�� SHWDQL� GDQ�

SHGDJDQJ� PHPLOLNL� SHUDQDQ� SHQWLQJ� GDODP� PHQJDWXU�

YROXPH� SHQMXDODQ� \DQJ� VHOD\DNQ\D� GLVHVXDLNDQ� GHQJDQ�

NHEXWXKDQ�NRQVXPHQ�
�

�'LPHQVL�OLQJNXQJDQ�HNRORJL
�

'LPHQVL�OLQJNXQJDQ�HNRORJL�GLLGHQWLILNDVL�WHUGDSDW����

DWULEXW� DWDX� IDNWRU� \DQJ� PHPSHQJDUXKL� WLQJNDW�

NHEHUODQMXWDQ� PRGHO� XVDKDWDQL� GHPSORW�� \DLWX�� GRPLQDVL�

YHJHWDVL� GL� ODKDQ� SHWDQL�� IUHNXHQVL� NHMDGLDQ� NHEDNDUDQ��

NHEHUDGDDQ�WDQDPDQ�FRYHU�FURSV

�

GL�ODKDQ�SHWDQL��SHUXEDKDQ�

WLQJNDW� GHNRPSRVLVL�� SHUXEDKDQ� S+� DLU�� SHUXEDKDQ� S+�

WDQDK��IOXNWXDVL�GHELW�DLU�GL�ODKDQ�SHWDQL��SHUXEDKDQ�HOHYDVL�

PXND� DLU�� SHUXEDKDQ� FDGDQJDQ� NDUERQ�� WLQJNDW� VXEVLGHQ�

ODKDQ�SHWDQL�� GDQ�SHUXEDKDQ� HPLVL� JDV� UXPDK�NDFD� VHWHODK�

DSOLNDVL�PRGHO�GHPSORW��

�

����

����

����

����

����

����

����

����

����

����

����

� � � � � � � � �

3RWHQVL�WHQDJD�NHUMD�NHOXDUJD��7..��GDODP

XVDKDWDQL�

.HFXNXSDQ�WHQDJD�NHUMD�NHOXDUJD��7..��XQWXN

XVDKDWDQL

3HQJXDVDDQ�ODKDQ�GDQ�LQWHQVLWDV�SHQJHORODDQ

0LQDW�XQWXN�EHUXVDKDWDQL

2ULHQWDVL�WXMXDQ�EHUXVDKDWDQL

.HXQWXQJDQ�GDUL�XVDKDWDQL

.HVWDELODQ�KDUJD�KDVLO�SURGXNVL�SHWDQL��SDGD

VDDW�SHULRGH�SDQHQ

.HPXGDKDQ�SHPDVDUDQ�KDVLO�SURGXNVL

XVDKDWDQL

.HWHUVHGLDDQ�PDWHULDO�ORNDO�VHEDJDL�LQSXW

XVDKDWDQL

.RQWULEXVL�SHWDQL�WHUKDGDS�SHQGDSDWDQ�WRWDO

SHWDQL�

3URGXNWLYLWDV�ODKDQ�NHXQWXQJDQ�ILQDQVLDO��5&

UDWLR��XVDKDWDQL

.HNXDWDQ�SHUXEDKDQ�����IDNWRU�SHND�SDGD��������
�5RRW�PHDQ�VTXDUH�FKDQJH���LQ�RUGLQDWLRQ�ZKHQ�VHOHFWHG�DWWULEXWH�UHPRYHG

�RQ�VWDWXV�VFDOH���WR������

���]�µ��Ç�vP���l��~>�À���P��}(�����]�µ����

�
��
]�
µ
��
~�
��
�]
�
µ
��

�



0$0$7�+�6���$QDOLVLV�.HEHUODQMXWDQ�8VDKDWDQL�7DQDPDQ�.DUHW�GL�/DKDQ�*DPEXW�7HUGHJUDGDVL��6WXGL�.DVXV�GL�.DOLPDQWDQ�7HQJDK �

���

�

*DPEDU����

�

$QDOLVLV

�

VHQVLWLILWDV�GLPHQVL�OLQJNXQJDQ�HNRORJL��PRGHO�XVDKDWDQL�WDQDPDQ�NDUHW�GL

�

-DELUHQ

�

)LJXUH���

��

/HYHUDJH�DQDO\VLV�HQYLURQPHQWDO�HFRORJLFDO�GLPHQVLRQ��UXEEHU�WUHH�IDUPLQJ�PRGHO�GL�-DELUHQ

�

�

+DVLO� DQDOLVLV� VHQVLWLILWDV� �OHYHUDJH� DQDO\VLV��� DWULEXW�

DWDX� IDNWRU� \DQJ� SHND� PHPSHQJDUXKL� NHEHUODQMXWDQ�

XVDKDWDQL�DGDODK��S+�DLU��IOXNWXDVL�GHELW�DLU�GL�ODKDQ�SHWDQL�

�VNDOD�!����VHSHUWL�SDGD�*DPEDU����S+�DLU�GL�ODKDQ�XVDKDWDQL�

NDUHW�GDQ� � IOXNWXDVL�GHELW� DLU� VHUWD�HOHYDVL�PXND�DLU� VDQJDW�

PHPSHQJDUXKL�SURGXNWLYLWDV�GDQ�NHOHVWDULDQ�OLQJNXQJDQ�

�

S+� DLU� VDQJDW� HUDW� SHQJDUXKQ\D� WHUKDGDS� S+� WDQDK���

S+� WDQDK� VDQJDW� PHQHQWXNDQ� SHUWXPEXKDQ� GDQ� SURGXN�

WLYLWDV� WDQDPDQ�� XPXPQ\D� S+� WDQDK� \DQJ� RSWLPDO� DGDODK�

����±

�

�������6HGDQJNDQ�IOXNWXDVL�DLU�EHUNDLWDQ�GHQJDQ�WLQJJL�

PXND�DLU�WDQDK�\DQJ�GLSHQJDUXKL�ROHK�NDQDO��SDULW����7LQJJL�

PXND� DLU� WDQDK� DNDQ� PHPSHUNHFLO� ULVLNR� NHEDNDUDQ� SDGD�

ODKDQ� JDPEXW� GDQ� PHPXGDKNDQ� SHUWXPEXKDQ� WDQDPDQ�

�6$17262��������

�

�

�

.(6,038/$1

�

�

7LQJNDW� NHEHUODQMXWDQ� XVDKDWDQL� WDQDPDQ� NDUHW� GL�

ODKDQ� JDPEXW� WHUGHJUDGDVL� \DQJ� GLGDVDUNDQ� SDGD� QLODL�

LQGHNV� NHEHUODQMXWDQ� PXOWLGLPHQVL� GL� .HFDPDWDQ� -DELUHQ��

.DOLPDQWDQ� 7HQJDK� PHQXQMXNNDQ� VNDOD� FXNXS� EHU�

NHODQMXWDQ� GHQJDQ� QLODL� LQGHNV� ������� DUWLQ\D� PRGHO�

XVDKDWDQL� \DQJ� GLNHPEDQJNDQ�� EHUGDVDUNDQ� SHUWLPEDQJDQ�

HNRQRPL�� VRVLDO� GDQ� DVSHN� HNRORJL�OLQJNXQJDQ�� FXNXS�

EHUNHODQMXWDQ�� 'HQJDQ� NDWD� ODLQ� EDKZD� PRGHO� XVDKDWDQL�

WHUVHEXW� PHPEHUL� PDQIDDW� VHFDUD� HNRQRPL�� VHFDUD� VRVLDO�

GDSDW� GLWHULPD� PDV\DUDNDW�� GDQ� VHFDUD� HNRORJLV� WLGDN�

PHUXVDN� OLQJNXQJDQ��'LPHQVL� VRVLDO� OHELK� GRPLQDQ� GDODP�

PHQHQWXNDQ

�

NHEHUODQMXWDQ� XVDKDWDQL� GLEDQGLQJ� GHQJDQ�

GLPHQVL�HNRQRPL�GDQ�OLQJNXQJDQ���)DNWRU�\DQJ�SHND�PHP�

SHQJDUXKL� NHEHUODQMXWDQ�� PHOLSXWL�� LQWHQVLWDV� SHQ\XOXKDQ�

�GLPHQVL� VRVLDO��� NHVWDELODQ� KDUJD� KDVLO� SHWDQL� SDGD� VDDW�

SDQHQ

�

�GLPHQVL� HNRQRPL��� S+� DLU� GL� ODKDQ� XVDKDWDQL� GDQ�

IOXNWXDVL� GHELW� DLU� GL� ODKDQ� SHWDQL� �GLPHQVL� OLQJNXQJDQ�

HNRORJL��

�

,PSOLNDVL� NHELMDNDQ� GDUL� NDMLDQ� LQL� DGDODK�� �D��

PHQLQJNDWNDQ� LQWHQVLWDV� SHQ\XOXKDQ� SHUWDQLDQ� OHVWDUL� GL�

ODKDQ�JDPEXW�WHUGHJUDGDVL�PHQMDGL�SULRULWDV���E��PHQLQJNDW�

NDQ� SHUDQ� OHPEDJD� SHPHULQWDK� VHEDJDL� SHQ\DQJJD� SURGXN�

KDVLO� SHWDQL� WHUXWDPD� SDGD� VDDW� SDQHQ� PHOLPSDK�� �F��

ODQJNDK� Q\DWD� PHQLQJNDWNDQ� S+� WDQDK� JDPEXW� GHQJDQ�

SHPEHULDQ� NDSWDQ� GDQ� PHQJHOROD� VLVWHP� WDWD� DLU� VHKLQJJD�

GHELW�DLU�PHQMDGL�VWDELO�

���]�µ��Ç�vP���l��~>�À���P��}(�����]�µ����

�
��
]�
µ
��
~�
��
�]
�
µ
��

�

�}u]v�v�]�À�P����]��]�o�Z�v���u�o}�

<�i��]�v�l���l���v

<��������v���v�u�v��}À�����}���]�����o������v�u�v

W��µ��Z�v��]vPl�����l}u�}�]�]

�,��]��o�Z�v�}����À��]�������Á�o���v��lZ]����vP�u���v

�,���v�Z�o�Z�v�}����À��]�������Á�o���v��lZ]����vP�u���v

&oµl�µ��]����]���]���]�o�Z�v�}����À��]�������Á�o���v��lZ]�

��vP�u���v

W��l�u��vP�v��]vPl����u]�]�'Z<���u�o}��~�í�r��î������

����oµu���v����µ��Z����o�lµ�v

d]vPl����µ��]��v�o�Z�v�}����À��]�������Á�o���v��lZ]�

��vP�u���v

����vP�v�l���}v�o�Z�v�}����À��]�������Á�o���v��lZ]�

��vP�u���v

�o�À��]�uµl���]����v�Z�������Á�o���v��lZ]����vP�u���v

íUôòõñîîíìð

íUôõïììñïôò

ðUñòíîóíòìó

ïUôìõõôõõóô

íUôïìòðîóîó

ñUìñîñõòõòó

ðUóîðïõõòðò

ìUóðìïíìòòñ

îUòðòòôòñîó

ìUìõòííñííí

ì���������í���������î���������ï���������ð���������ñ����������ò���������ó���������ô

óUðôïôíôíðñ

.HNXDWDQ�SHUXEDKDQ�����IDNWRU�SHND�SDGD��������
�5RRW�PHDQ�VTXDUH�FKDQJH���LQ�RUGLQDWLRQ�ZKHQ�VHOHFWHG�DWWULEXWH�UHPRYHG

�RQ�VWDWXV�VFDOH���WR������



-851$/�/,775,�92/�����12�����6(37(0%(5���������� �� ���� �

���

'$)7$5�3867$.$ �

�
$/,6-$+%$1$�� $�6� ������� � .DWD� SHQJDQWDU� SDGD� HNRQRPL�

KLMDX��6XUQD�7MDKMD�'MDMDGLQLQJUDW��3HQHUELW�5HND\DVD�

6DLQV� �
$60$1,�� 1� � ������ � 3HQJHORODDQ� ODKDQ� UDZD� JDPEXW�

WHUGHJUDGDVL� PHODOXL� SHQJD\DDQ� NDUERQ� PHQGXNXQJ�

NHWDKDQDQ�SDQJDQ�EHUDV���-XUQDO�/DKDQ�6XE�2SWLPDO���

�����������
�

'$5,$+�
�
$��

�
-8%$('$+�� :$+<8172�� -�

�
3,7212�

�
�������

3HQJDUXK�WLQJJL�PXND�DLU�VDOXUDQ�GUDLQDJH��SXSXN�GDQ�

DPHOLRUDQ� WHUKDGDS� HPLVL� &2�

�
SDGD� SHUNHEXQDQ�

NHODSD�VDZLW�GL�ODKDQ�JDPEXW���-XUQDO�OLWWUL������������

���
�)$+08'',1�

�

$���:$+<8172�� +�

�

626,$:$1�� ,*0�68%,.6$��3 �

�6(7<$172�

�

'$5,$+�� 1�/�

�

185,'$�� 0$0$7� +�6�� ,�

�

/$6��

������ 3HQJHORODDQ� EHUNHODQMXWDQ� ODKDQ� JDPEXW�

WHUGHJUDGDVL��WUDGH�RII�NHXQWXQJDQ�HNRQRPL�GDQ�DVSHN�

OLQJNXQJDQ���%DGDQ���/LWEDQJ�3HUWDQLDQ�

�),50$16<$+�

�

������ � .DUDNWHULVWLN� GDQ� UHVLOLHQVL� WDQDK

�WHUGHJUDGDVL

�

GL

�

ODKDQ

�

NHULQJ

�

GL

�

.DOLPDQWDQ

�

7HQJDK���

'LVHUWDVL�3DVFD

�

6DUMDQD

�

,3%�

�+(50$1��$��)$+08'',1�� ,*0�68%,.6$��(�

�

5817818:8

�

GDQ�

,�

�

/$6�

�

�����

�

$QDOLVLV� NHUDJDDQ� XVDKDWDQL� GDQ�

2SSRUWXQLW\� &RVW

�

HPLVL� &2�

�

SHUWDQLDQ� ODKDQ� JDPEXW�

.DEXSDWHQ�.XEX�5D\D��SVH�OLWEDQJ�SHUWDQLDQ�JR�LG�

�
,5$:$1�� % �

�

������ � )OXNWXDVL� KDUJD�� WUDQVPLVL� KDUJD� GDQ�

PDUMLQ� SHPDVDUDQ� VD\XUDQ� GDQ� EXDK�� -XUQDO� $QDOLVLV�

.HELMDNDQ�3HUWDQLDQ�

�

����������������

�

36(.3�

�

0$)78¶$+��(���$� �0$$6��$� �6<8.85 �GDQ�%� �+(58�385:$172 ��

������ (IHNWLYLWDV� DPHOLRUDQ� SDGD� ODKDQ� JDPEXW�

WHUGHJUDGDVL� XQWXN� PHQLQJNDWNDQ� SHUWXPEXKDQ� GDQ�

VHUDSDQ� 13.� WDQDPDQ� MDJXQJ� PDQLV�� -XUQDO� $JURQ�

,QGRQHVLD���������������� �
0$6:$5 �GDQ�$� �)$+08'',1�������� �&DGDQJDQ�NDUERQ�GDQ�

ODMX�VXEVLGHQ�SDGD�EHEHUDSD�MHQLV�SHQJJXQDDQ�ODKDQ�GL�

ORNDVL�JDPEXW�WURSLND�,QGRQHVLD�� �,&&7)�%DODL�%HVDU�

/LWEDQJ�6XPEHUGD\D�/DKDQ�3HUWDQLDQ�
�

08%(.7,�� ������ 6WXGL� SHZLOD\DKDQ� GDODP� UDQJND�

SHQJHORODDQ� ODKDQ� JDPEXW� EHUNHODQMXWDQ� GL� 3URSLQVL�

5LDX�� -XUQDO� 6DLQV� GDQ� 7HNQRORJL� ,QGRQHVLD�
�

��� ������

������$JXVWXV������
�3863$',�

�

.��

�

'$+/$18'',1

�
GDQ� /�

�

+$',$:$7, �
�

������

0HQLQJNDWNDQ�NHVZDGD\DDQ�SHWHUQDN�VDSL�EDOL
�

PHODOXL�

SHPEHUGD\DDQ�NHOHPEDJDDQ�NDQGDQJ�NRPSOHNV�XQWXN�

PHPSHUFHSDW� GDQ� PHQMDPLQ� NHVLQDPEXQJDQ� DGRSVL�

WHNQRORJL� SRV\DQGX� VDSL� EDOL� GL� .DEXSDWHQ� /RPERN�

7HQJDK���36(.3�

�6$17262�

�

5�

�

������ � .RQVHS� SHQXWXSDQ� SDULW� GL� 6XQJDL�

3XQLQJ� GDQ� HNV� 3/*�.DOLPDQWDQ�7HQJDK�� �:HWODQGV�

,QWHUQDWLRQDO� ±

�

,QGRQHVLD� 3URJUDPPH�68.$5,$:$1��

$��� $�� 5$8)�� $�� 6(7,$:$1

�

GDQ� %�

�

6$17262�� ������

3HQJDUXK� NHGDODPDQ� PXND� DLU� WDQDK� WHUKDGDS� OLOLW�

EDWDQJ� NDUHW� NORQ� 3%� ���� GDQ� 6LIDW� .LPLD� 7DQDK�

*DPEXW� GL� .HEXQ� 0HUDQWL�� 5$33� 5LDX�� -XUQDO�

3HUWDQLDQ�7URSLN���������KDO�����

�
:,7-$.6212�� 5�

�

������ .HVZDGD\DDQ� SHWDQL� GDODP� DGRSVL�

WHNQRORJL� EXGLGD\D� EDZDQJ� PHUDK� GL� ODKDQ� SDVLU��

.DEXSDWHQ

�

%DQWXO���'LVHUWDL�6���8*0�

�


