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�
)DNXOWDV�3VLNRORJL��8QLYHUVLWDV�6DUMDQDZL\DWD�7DPDQVLVZD�

�

<RJ\DNDUWD�

�

$EVWUDFW�

�

7KLV�5HVHDUFK� WDUJHW� LV� WR� NQRZ� WKH� UHODWLRQV�EHWZHHQ� VHOI� FRQILGHQFH� �ZLWK� VHOI��

LPDJH�E\�DGROHVFHQFH�� 6XEMHFW� UHVHDUFK� LV�DFWLYH� VWXGHQW�RI�3V\FKRORJ\�)DFXOW\�

6DUMDQDZL\DWD� 7DPDQVLVZD� 8QLYHUVLW\� RI� <RJ\DNDUWD� EHHWZHQ� ������ \HDUV� ROG�

DPRXQWLQJ� WR� ��� SHRSOH�� 5HVHDUFK� PHWKRG� XVH� WKH� WHFKQLTXH� RI� 3XUSRVLYH�

6DPSOLQJ��

'DWD� LQWDNH� XVH� WKH� 6FDOH� VHOI� FRQILGDQFH� DQG� VHOI� LPDJH� IURP� 6XU\DQL��������

6FDOH�VHOI� FRQILGDQFH�FRQVLVWHG�RI�E\���� LWHP�DQG�6HOI� LPDJH�FRQVLVWHG�RI�E\����

LWHP��

5HVXOW� RI� WKLV� UHVHDUFK� VKRZ� WKH� H[LVWHQFH� RI� FRUUHODWLRQ� FRHIILFLHQW� RI� HTXDO� WR�

������ ZLWK� WKH� OHYHO� VLJQLILFDQW� ������ �S�������� ,WV� PHDQLQJ� LV� K\SRWKHVLV�

H[SUHVVLQJ� WKHUH� LV� SRVLWLYH� UHODWLRQ� VHOI� FRQILGDQFH� E\� VHOI� LPDJH��(IIHFWLYHQHVV�

UHJUHVV�LQ�UHVHDUFK�RI�HTXDO�WR������LWV�PHDQLQJ�VHOI�FRQILGDQFH�RI�HTXDO�WR������

GHWHUPLQHG�E\�6HOI�LPDJH�DQG�������LQIOXHQFHG�E\�RWKHU�IDFWRUV��

�

.H\ZRUG���6HOI�FRQILGHQFH��6HOI�LPDJH��$GROHVFHQFH�

�

,17,6$5,�
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7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� KXEXQJDQ� .HSHUFD\DDQ� 'LUL� GHQJDQ�

&LWUD�GLUL�SDGD�5HPDMD�$NKLU��6XEMHN�SHQHOLWLDQ�DGDODK�PDKDVLVZD�GDQ�PDKDVLVZL�DNWLI�

)DNXOWDV� 3VLNRORJL� 8QLYHUVLWDV� 6DUMDQDZL\DWD� 7DPDQVLVZD� <RJ\DNDUWD� \DQJ� EHUXVLD�

EHUNLVDU� ��� VDPSDL� ��� WDKXQ� \DQJ� EHUMXPODK� ��� RUDQJ�� 0HWRGH� SHQHOLWLDQ� \DQJ�

GLJXQDNDQ� DGDODK� PHWRGH� SHQHOLWLDQ� NRUHODVL� SURGXFW�PRPHQW� SHDUVRQ�� 3HQHOLWL�

PHQJJXQDNDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ��

3HQJDPELODQ�GDWD�PHQJJXQDNDQ�VNDOD�NHSHUFD\DDQ�GLUL�GDQ�FLWUD�GLUL��.HSHUFD\DDQ�GLUL�

WHUGLUL�GDUL����LWHP�GDQ�VNDODFLWUD�GLUL�WHUGLUL�GDUL����LWHP�GDUL�6XU\DQL����������

+DVLO� SHQHOLWLDQ� LQL�PHQXQMXNNDQ�DGDQ\D� NRHILVLHQ� NRUHODVL� VHEHVDU� ������ � GDQ� WLQJNDW�

VLJQLILNDQVL� ������ � �S�������� $UWLQ\D� KLSRWHVLV� \DQJ�PHQ\DWDNDQ� DGD� KXEXQJDQ� SRVLWLI�

NHSHUFD\DDQ�GLUL� GHQJDQ�FLWUD� GLUL� GDSDW�GLWHULPD��(IHNWLYLWDV� UHJUHVL� GDODP�SHQHOLWLDQ�

VHEHVDU� ������ DUWLQ\D� NHSHUFD\DDQ� GLUL� VHEHVDU� ����� GLWHQWXNDQ� ROHK� FLWUD� GLUL� GDQ�

������GLSHQJDUXKL�ROHK�IDNWRU�IDNWRU�ODLQ��

�

.DWD�NXQFL��.HSHUFD\DDQ�GLUL��&LWUD�GLUL��5HPDMD�DNKLU�
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3HQGDKXOXDQ�

�������3HUJDXODQ� VRVLDO� \DQJ� WHUMDGL�

SDGD� VDDW� LQL� PHPSHQJDUXKL� UHPDMD�

XQWXN� EHUNHPEDQJ�� 6DODK� VDWXQ\D�

DGDODK� PHQLQJNDWNDQ� LQWHUDNVL�

GHQJDQ� WHPDQ� VHED\DQ\D� DJDU�

PHQGDSDW�SHQJDNXDQ�GDQ�GLWHULPD�GL�

PDV\DUDNDW�� )HQRPHQD� LQL� WHUMDGL�

NDUHQD� SDUD� UHPDMD� LQJLQ�

PHQGDSDWNDQ� EDQ\DN� WHPDQ� GDQ�

GLSDQGDQJ� SRVLWLI� EDJL� RUDQJ� ODLQ��

+DO�LQL�WLGDN�OHSDV�GDUL�SHUDQDQ�FLWUD�

GLUL�\DQJ�DGD�SDGD�UHPDMD�WHUVHEXW��

*DUULVRQ� �+DUWDQWL�� ������

PHQJHPXNDNDQ� FLWUD� GLUL� VHEDJDL�

LVWLODK� \DQJ� PHQXQMXN� SDGD� WXEXK�

VHEDJDL�VXDWX�SHQJDODPDQ�SVLNRORJLV�

\DQJ� EHUIRNXV� SDGD� SHUDVDDQ�

LQGLYLGX�GDQ�VLNDS�VLNDS�WXEXKQ\D��

�������0HQXUXW� %XVV� �+DUWDQWUL�� ������

FLWUD� GLUL� PHUXSDNDQ� JDPEDUDQ�

PHQJHQDL� WXEXK� GLEHQWXN� GDODP�

SLNLUDQ�� KDO� LWX� GLPDNVXGNDQ� XQWXN�

PHQ\DWDNDQ� VXDWX� FDUD� SHQDPSLODQ�

WXEXK�EDJL�GLUL�VHQGLUL�\DQJ�PHOLSXWL�

SHUDVDDQ� WHQWDQJ� WXEXK� VHSHUWL� NXDW�

DWDX� OHPDK�� EHVDU� DWDX� NHFLO�� FDQWLN�

DWDX� MHOHN�� GDQ� WLQJJL� DWDX� SHQGHN��

0DND� GDUL� LWX� VHWLDS� LQGLYLGX�

GLKDUXVNDQ� XQWXN� PDPSX�

PHPEDQJXQ� FLWUD� GLUL� \DQJ� SRVLWLI��

GDQ�FLWUD�GLUL�\DQJ�SRVLWLI�WLGDN�KDQ\D�

PHQ\DQJNXW� SHULKDO� EHQWXN� WXEXK�

GDQ� SHQDPSLODQ� ILVLN� QDPXQ� MXJD�

PHQ\DQJNXW� SHULKDO� SHUDVDDQ�� VLNDS��

SHULODNX�� GDQ� DNWLYLWDV� SDGD� GLUL�

LQGLYLGX��

5HPDMD�DNKLU�DGDODK�WDKDS�PDVD�

NRQVROLGDVL� PHQXMX� SHULRGH� GHZDVD�

GDQ� GLWDQGDL� GHQJDQ� SHQFDSDLDQ�

EHEHUDSD� KDO�� 'LDQWDUDQ\D� DGDODK�

PLQDW� \DQJ� PDNLQ� PDQWDS� WHUKDGDS�

IXQJVL�IXQJVL� LQWHOHN�� HJR� \DQJ�

PHQFDUL� NHVHPSDWDQ� XQWXN� EHUVDWX�

GHQJDQ� RUDQJ�RUDQJ� ODLQ� GDQ� GDODP�

SHQJDODPDQ�SHQJDODPDQ� EDUX��

WHUEHQWXN�LGHQWLWDV�VHNVXDO�\DQJ�WLGDN�

DNDQ� EHUXEDK� ODJL�� %ORV� �6DUZRQR��

�������

0HQXUXW� IHQRPHQD� \DQJ� WHUMDGL��

UHPDMD� PHQJDODPL� SHUXEDKDQ� \DQJ�

FHSDW� VHFDUD� HPRVLRQDO�� LQWHOHNWXDO��

GDQ� \DQJ� SDOLQJ� Q\DWD� VHFDUD� ILVLN��

3HUXEDKDQ� ILVLN� UHPDMD� WHUOLKDW�

VHNDOL�� � EDKNDQ� MDGL� OHELK� WLQJJL� GDQ�

EHUDW� GLEDQGLQJNDQ� VHEHOXPQ\D��

5HPDMD� EHUDQJVXU�DQJVXU� WXPEXK�

PHQMDGL� RUDQJ� GHZDVD� GDQ� EHUXEDK�

VHFDUD� HPRVLRQDO�� \DQJ� VHEDJLDQ�

HPRVL� EHUNDLWDQ� GHQJDQ� SHUXEDKDQ�

ILVLN� \DQJ� VHGDQJ� WHUMDGL��

3HUNHPEDQJDQ�ILVLN�PHUXSDNDQ�VXDWX�

KDO� \DQJ� GLDQJJDS� SHQWLQJ� EDJL�

UHPDMD�� 3HQDPSLODQ� GLUL� \DQJ� WLGDN�

VHVXDL� GHQJDQ� \DQJ� GLLQJLQNDQ�

ELDVDQ\D� PHQMDGL� KDPEDWDQ� GDODP�

PHPSHUOXDV� UXDQJ� JHUDN� SHUJDXODQ��

VHKLQJJD� KDO� WHUVHEXW� PHQMDGL�

VXPEHU�NHVXOLWDQ��

-DGL� PHQXUXW� IHQRPHQD� \DQJ�

WHUMDGL� GL� DWDV� UHPDMD� \DQJ� WDQJJXK�

\DQJ�PHPLOLNL�NHSHUFD\DDQ�GLUL�WHQWX�

DNDQ� PHPLOLNL� NHPDMXDQ� FDUD�

EHUSLNLU� \DLWX� GHQJDQ� PHODNXNDQ�

HYDOXDVL� GDQ� SHUEDLNDQ� WHUKDGDS�

EHUEDJDL� NRQGLVL� SHQXUXQDQ� \DQJ�

WHUMDGL� VHEHOXPQ\D� EDLN� GDODP� KDO�

ILVLN��PDXSXQ�SHQDPSLODQQ\D���
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3HUFD\D� GLUL� PHUXSDNDQ� VXDWX�

NH\DNLQDQ� GDQ� VLNDS� VHVHRUDQJ�

WHUKDGDS� NHPDPSXDQ� SDGD� GLULQ\D�

VHQGLUL� GHQJDQ�PHQHULPD� VHFDUD� DSD�

DGDQ\D� EDLN� SRVLWLIPDXSXQ� QHJDWLI�

\DQJ�GLEHQWXN�GDQ�GLSHODMDUL�PHODOXL�

SURVHV� EHODMDU� GHQJDQ� WXMXDQ� XQWXN�

NHEDKDJLDDQ�GLULQ\D��+DNLP����������

1DPXQ� GDODP� IHQRPHQD� \DQJ�

DGD�� WLGDN� VHPXD� UHPDMD� PHPLOLNL�

VLIDW� NHSHUFD\DDQ� GLUL� \DQJ� WLQJJL��

KDO�LQL�GLNDUHQDNDQ�EHUEDJDL�PDVDODK�

\DQJ� GLKDGDSLQ\D� WLGDN� PDPSX�

GLDWDVL�� .HWLGDNPDPSXDQ� WHUVHEXW�

GLNDUHQDNDQ� WLGDN� RSWLPDOQ\D�

NHPDPSXDQ� SRWHQVL� GDODP�

PHQ\HOHVDLNDQ� PDVDODK� DWDXSXQ�

NRQGLVL� IRUPDO� \DQJ� GLPLOLNLQ\D��

VHSHUWL�� NRQGLVL� HNRQRPL�� NXUDQJQ\D�

NHPDPSXDQ� GDODP� SHUVDLQJDQ�� GDQ�

LQWHOHJHQVL�� 0DND� GDODP� KDO� LQL�

NHSHUFD\DDQ�GLUL� VDQJDW� EHUSHQJDUXK�

SDGD� SURVHV� SHUNHPEDQJDQ� UHPDMD�

NKXVXVQ\D� UHPDMD� DNKLU� GDODP� KDO�

PHQXQMXNNDQ� FLWUD� GLUL� SDGD�

OLQJNXQJDQ� VRVLDOQ\D� DWDX� GDODP�

SHUJDXODQ� WHUXWDPD� WHUKDGDS� WHPDQ�

VHED\DQ\D��

+DVLO�ZDZDQFDUD��GHQJDQ�UHPDMD�

DNKLU� GDSDW� GLNHWDKXL� EDKZD� VDODK�

VDWX� � VXEMHN� \DQJ� EHULQLVLDO� )6�

PHPSXQ\DL�PDVDODK�GHQJDQ�SHUFD\D�

GLUL�\DQJ�GLKDGDSLQ\D��

�

³$NX� QJHUDVD� FDQJJXQJ� DMD�

NHWLND� PHVWL� EHULQWHUDNVL� VDPD��

WHPDQ�WHPDQ� VHNHODV�� EDKNDQ� DNX�

MDUDQJ� QJREURO� GHQJDQ� PHUHND�

NDUHQD� DNX� ELQJXQJ� GDQ� NXUDQJ�

SHUFD\D� GLUL� EXDW� PHPEXND� VXDWX�

REURODQ� GHQJDQ� RUDQJ� ODLQ�� -XMXU�

DNX� HQJJDN� EHJLWX� VXND� EDQ\DN�

QJREURO�� DNX� OHELK� PLOLK� XQWXN�

ODQJVXQJ� SXODQJ� NH� NRV� DELV� VHOHVDL�

NXOLDK� � GDULSDGD� NXPSXO� EDUHQJ�

WHPHQ��7HUVHUDK�RUDQJ�PDX�QLODL�DNX�

ND\DN�JLPDQD´�

�

%HUGDVDUNDQ� XUDLDQ� GL� DWDV��

SHQHOLWL� EHUDVXPVL� EDKZD�

NHSHUFD\DDQ� GLUL� PHPHQJDUXKL� FLWUD�

GLUL� SDGD� UHPDMD� DNKLU�� 2OHK� NDUHQD�

LWX�SHQHOLWL� WHUWDULN�XQWXN�PHODNXNDQ�

SHQHOLWLDQ�OHELK�ODQMXW��\DLWX�³$SDNDK�

DGD� KXEXQJDQ� SRVLWLI� DQWDUD�

NHSHUFD\DDQ� GLUL� GHQJDQ� FLWUD� GLUL�

SDGD�UHPDMD�DNKLU"´�

�������3HQJHUWLDQ�FLWUD�GLUL� �VHOI� LPDJH��

PHQXUXW�&KDSOLQ��������\DLWX�VHSHUWL�

\DQJ�GLJDPEDUNDQ�DWDX� GLED\DQJNDQ�

DNDQ� PHQMDGL� GL� NHPXGLDQ� KDUL��

*DPEDUDQ� GLUL� LQL� GDSDW� EHUEHGD�

GHQJDQ�GLUL�VHQGLUL�\DQJ�VHEHQDUQ\D��

3HQJHUWLDQ� WHQWDQJ� FLWUD� GLUL� WHUVHEXW�

KDPSLU� VDPD� GHQJDQ� PDNQD�

JDPEDUDQ� NHVDQ� GLUL� �LGHDOL]HG�

LPDJHG��� \DLWX� NHVDQ� \DQJ�

GLLGHDONDQ�� 3HQJHUWLDQ� \DQJ� OHELK�

ULQFL� DGDODK� ³VDWX� JDJDVDQ� DWDX�

NRQVHSVL� LGHDVLRQDO� PHQJHQDL� GLUL�

VHQGLUL�� \DQJ� PHQ\DMLNDQ� NHVDWXDQ��

GD\D� MXDQJ�� GDQ� GD\D� XVDKD� SDGD�

PDQXVLD�VHUWD�EHQGD�EHGD��*DPEDUDQ�

\DQJ� GLLGHDONDQ� LWX� PHUXSDNDQ� VDWX�

SHUNLUDDQ� \DQJ� SDOVX� GDQ� EHUOHELKDQ�

DWDX� GLEHVDU�EHVDUNDQ� PHQJHQDL�

SRWHQVLDOLWDV� GDQ� NHPDPSXDQ� GLUL�

\DQJ� VHEHQDUQ\D�� GDQ� OHELK� EDQ\DN�

GLMDEDUNDQ� GDUL� IDQWDVL� VHUWD� KDUDSDQ�

GDUL� SDGD� UHDOLWDV� VHEHQDUQ\D��

6HGDQJNDQ�*DUULVRQ��+DUWDQWL��������

PHQJHPXNDNDQ� FLWUD� GLUL� VHEDJDL�
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LVWLODK� \DQJ� PHQXQMXN� SDGD� WXEXK�

VHEDJDL�VXDWX�SHQJDODPDQ�SVLNRORJLV�

\DQJ� EHUIRNXV� SDGD� SHUDVDDQ�

LQGLYLGX�GDQ�VLNDS�VLNDS�WXEXKQ\D��

%HUGDVDUNDQ� XUDLDQ� GL� DWDV� GDSDW�

GLVLPSXONDQ� EDKZD� FLWUD� GLUL� DGDODK�

JDPEDUDQ� \DQJ� GLLGHDONDQ� GL� GDODP�

NRQVHSVL� GLUL� LQGLYLGX� GDQ� LVWLODK�

\DQJ� PHQXQMXN� SDGD� WXEXK� VHEDJDL�

VXDWX� SHQJDODPDQ� SVLNRORJLV� \DQJ�

EHUIRNXV�SDGD�SHUDVDDQ� LQGLYLGX�GDQ�

VLNDS�VLNDS�WXEXKQ\D��

�������.HSHUFD\DDQ� GLUL� PHUXSDNDQ�

VXDWX�NH\DNLQDQ�GDQ�VLNDS�VHVHRUDQJ�

WHUKDGDS� NHPDPSXDQ� SDGD� GLULQ\D�

VHQGLUL� GHQJDQ�PHQHULPD� VHFDUD� DSD�

DGDQ\D� EDLN� SRVLWLI� PDXSXQ� QHJDWLI�

\DQJ�GLEHQWXN�GDQ�GLSHODMDUL�PHODOXL�

SURVHV� EHODMDU� SURVHV� EHODMDU� GHQJDQ�

WXMXDQ� XQWXN� NHEDKDJLDDQ� GLULQ\D��

.HSHUFD\DDQ�GLUL�DGDODK�PRGDO�GDVDU�

VHRUDQJ� PDQXVLD� GDODP� PHPHQXKL�

EHUEDJDL� NHEXWXKDQ� VHQGLUL��

6HVHRUDQJ� PHPXQ\DL� NHEXWXKDQ�

XQWXN� NHEHEDVDQ� EHUSLNLU� GDQ�

EHUSHUDVDDQ� DNDQ� WXPEXK� PHQMDGL�

PDQXVLD� GHQJDQ� UDVD� SHUFD\D� GLUL��

6DODK� VDWX� ODQJNDK� SHUWDPD� GDQ�

XWDPD� GDODP� PHPEDQJXQ� UDVD�

SHUFD\D� GLUL� GHQJDQ� PHPDKDPL� GDQ�

PH\DNLQL� EDKZD� VHWLDS� PDQXVLD�

PHPXQ\DL� NHOHELKDQ� GDQ� NHOHPDKDQ�

PDVLQJ�PDVLQJ�� .HOHELKDQ� \DQJ� DGD�

GL� GDODP� GLUL� VHVHRUDQJ� KDUXV�

GLNHPEDQJNDQ� GDQ� GLPDQIDDWNDQ�

DJDU� PHQMDGL� SURGXNWLI� GDQ� EHUJXQD�

EDJL� RUDQJ� ODLQ� �+DNLP��

������%HUGDVDUNDQ� GHILQLVL� \DQJ�

WHODK�GLVHEXWNDQ�GL� DWDV��PDND�GDSDW�

GLVLPSXONDQ�EDKZD�NHSHUFD\DDQ�GLUL�

DGDODK� VXDWX� VLNDS� GDQ� NH\DNLQDQ�

SDGD� GLUL� VHQGLUL� DNDQ� NHPDPSXDQ�

\DQJ�GLPLOLNLQ\D�GDQ�PXQFXO�NDUHQD�

DGDQ\D� VLNDS� SRVLWLI� WHUKDGDS�

NHPDPSXDQQ\D��VHKLQJJD�WLGDN�SHUOX�

UDJX�UDJX� GDODP� PHQJDPELO�

NHSXWXVDQ�GDQ�WLGDN�WHUSHQJDUXK�ROHK�

RUDQJ�ODLQ��

�������0DVD� UHPDMD� PHUXSDNDQ� PDVD�

SHUDOLKDQ� GDUL� PDVD� DQDN� NH� PDVD�

GHZDVD��-HVLOG��������+XUORFN��������

0RQNV� GNN�� ������� NDUHQD� PDVD�

WUDQVLVL�DWDX�SHUDOLKDQ��PHQ\HEDENDQ�

UHPDMD� VHULQJ� PHQJDODPL� PDVDODK��

ROHK� NDUHQD� LWXGLVHEXW� GHQJDQ�

SUREOHP�DJH��+XUORFN���������

��������+XUORFN�� ������PHQJHPXNDNDQ�

EDKZD�UHQWDQJ�XVLD�UHPDMD�DQWDUD����

WDKXQ� VDPSDL� ��� WDKXQ�� VHGDQJNDQ�

�0RQNV������� EHUSHQGDSDW� EDKZD�

PDVD� UHPDMD� GLDZDOL� GHQJDQ� PDVD�

SXEHUWDV� SDGD� XVLD� ��� WDKXQ� GDQ�

EHUDNKLU� SDGD� XVLD� ��� WDKXQ� VHEDJDL�

EDWDV�DZDO�PDVD�GHZDVD��6HODQMXWQ\D�

�0DSSLDUH������� PHPEDJL� UHQWDQJ�

XVLD� UHPDMD� PHQXUXW� WHRULWLV� GDQ�

HPSLULV� GDUL� VHJL� SVLNRORJLV�� \DLWX�

UHQWDQJDQ� XVLD� SDGD� UHPDMD� DZDO�

EHUDGD�GLDQWDUD�XVLD����DWDX����WDKXQ�

KLQJJD� ��� DWDX� ��� WDKXQ� GDQ� PDVD�

UHPDMD� DNKLU� EHUDGD� DQWDUD� UHQWDQJ�

XVLD����DWDX����WDKXQ�VDPSDL����DWDX�

���WDKXQ��

�������%HUGDVDUNDQ�XUDLDQ�GL�DWDV�GDSDW�

GLVLPSXONDQ� EDKZD� PDVD� UHPDMD�

DGDODK� VXDWX� SHUDOLKDQ� � GDUL� PDVD�

NDQDN�NDQDN� PHQXMX� PDVD� GHZDVD��

0DVD� LQL� GLWDQGDL� GHQJDQ� SHUXEDKDQ�

SDGD� DVSHN�DVSHN� ILVLN�� SVLNLV� GDQ�
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VRVLDO��\DQJ�EHUODQJVXQJ�GDUL�XVLD����

WDKXQ�VDPSDL����WDKXQ��

�������+LSRWHVLV� \DQJ� GLDMXNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK�� WHUGDSDW�

NRUHODVL� SRVLWLI� DQWDUD� NHSHUFD\DDQ�

GLUL� GHQJDQ� FLWUD� GLUL� SDGD� UHPDMD�

DNKLU�6HPDNLQ� WLQJJL� NHSHUFD\DDQ�

GLUL� PDND� DNDQ� VHPDNLQ� WLQJJL� SXOD�

FLWUD�GLUL�\DQJ�GLODNXNDQ�ROHK�UHPDMD��

6HEDOLNQ\D� VHPDNLQ� UHQGDK�

NHSHUFD\DDQ� GLUL� PDND� VHPDNLQ�

UHQGDK� FLWUD� GLUL� \DQJ� GLODNXNDQ�

UHPDMD�DNKLU��

�

0HWRGH�3HQHOLWLDQ�

�������6XEMHN� GDODP� SHQHOLWLDQ� LQL�

DGDODK� PDKDVLVZL� 8QLYHUVLWDV�

6DUMDQDZL\DWD� 7DPDQVLVZD� \DQJ�

PHPDVXNL�XVLD� UHPDMD�DNKLU�� -XPODK�

VXEMHN� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� EHUMXPODK� ��� RUDQJ��

GDQ� WHNQLN� SHQJDPELODQ� VDPSHO�

�VDPSOLQJ�� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK� SXUSRVLYH�

VDPSOLQJ�� &LUL�FLUL� DWDX� NULWHULD�

VXEMHN� SHQHOLWLDQ� � VHEDJDL� EHULNXW��

\DLWX� UHPDMD� SXWUD� GDQ� SXWUL� \DQJ�

PHQJLQMDN� XVLD� ��� DWDX� ��� WDKXQ�

VDPSDL����DWDX����WDKXQ��

�������0HWRGH� \DQJ� GLJXQDNDQ� XQWXN�

PHQJXPSXONDQ�GDWD�GDODP�SHQHOLWLDQ�

LQL� DGDODK� PHWRGH� VNDOD� GDQ� WHNQLN�

SHQJXPSXODQ� GDWD� PHQJJXQDNDQ�

SXUSRVLYH� VDPSOLQJ�� 6NDOD� \DLWX�

VXDWX� PHWRGH� SHQJXPSXODQ� GDWD�

\DQJ� EHULVLNDQ� VXDWX� GDIWDU�

SHUWDQ\DDQ� \DQJ� KDUXV� GLMDZDE� ROHK�

VXEMHN�VHFDUD�WHUWXOLV��+DGL���������

�������6NDOD� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK� 6NDOD�

NHSHUFD\DDQ� GLUL� GDQ� FLWUD� GLUL� \DQJ�

GLEHULNDQ� NHSDGD� PDKDVLVZD�

)DNXOWDV� 3VLNRORJL� 8QLYHUVLWDV�

6DUMDQDZL\DWD� 7DPDQVLVZD�� 6NDOD�

NHSHUFD\DDQ� GLUL� GDQ� FLWUD� GLUL�

GLVXVXQ�EHUGDVDUNDQ� LWHP� IDYRXUDEOH�

GDQ�XQIDYRXUDEOH��

�

9DOLGLWDV�GDQ�5HOLDELOLWDV�$ODW�8NXU�

�������+DVLO� \DQJ� GLSHUROHK� GDUL� VHWLDS�

SHQHOLWLDQ� GLKDUDSNDQ� EHQDU�EHQDU�

REMHNWLI�PDNVXGQ\D�DGDODK�SHQHOLWLDQ�

WHUVHEXW� GDSDW� PHQJJDPEDUNDQ�

NHDGDDQ� \DQJ� VHEHQDUQ\D� GDUL�

PDVDODK� \DQJ� GLWHOLWL�� VHKLQJJD� DODW�

XNXU� \DQJ� GLJXQDNDQ� SHUOX� GLXML�

WHUOHELK� GDKXOX� YDOLGLWDV� GDQ�

UHOLDELOLWDVQ\D���

� 0HQXUXW� $]ZDU� �������

YDOLGLWDV�PHPXQ\DL�DUWL� VHMDXK�PDQD�

NHWHSDWDQ� GDQ� NHFHUPDWDQ� VXDWX� DODW�

XNXU� GDODP� PHODNXNDQ� IXQJVL�

XNXUQ\D�� $ODW� XNXU� \DQJ� YDOLG�

PHPXQ\DL� DUWL� EDKZD� DODW� XNXU�

WHUVHEXW� PDPSX� PHQJXQJNDSNDQ�

GDWD�GHQJDQ�WHSDW�GDQ�GDSDW�PHPEHUL�

JDPEDUDQ� \DQJ� FHUPDW� PHQJHQDL�

SHUEHGDDQ� \DQJ� VHNHFLO�NHFLOQ\D�

DQWDUD�VXEMHN�\DQJ�VDWX�GHQJDQ�\DQJ�

ODLQQ\D�� 9DOLGLWDV� \DQJ� GLJXQDNDQ�

GDODP� SHQHOLWLDQ� LQL� DGDODK� YDOLGLWDV�

LVL��FRQWHQW�YDOLGLW\���

5HOLDELOLWDV� GL� VLQL�

GLPDNVXGNDQ� EDKZD� DODW� XNXU� DWDX�

NHDQGDODQ� GDODP� SHQJXNXUDQ�
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PHQXQMXNNDQ� VHMDXK�PDQD� DODW� XNXU�

WHUVHEXW� GDSDW� PHPEHULNDQ� KDVLO�

SHQJXNXUDQ� \DQJ� UHODWLI� VDPD�GDODP�

VHWLDS� SHQJXNXUDQQ\D� �$]ZDU��

������� (VWLPDVL� XQWXN� UHOLDELOLWDV�

PHQJJXQDNDQ�$OSKD�&URQEDFK��

�

� 7HNKQLN�$QDOLVLV�'DWD�

�������7HNQLN� DQDOLVLV� GDWD� \DQJ�

GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL�

PHQJJXQDNDQ� WHNQLN� DQDOLVLV� GDWD�

VHFDUD� VWDWLVWLN� \DLWX� WHNQLN� NRUHODVL�

SURGXFW� PRPHQW� GDUL� 3HDUVRQ��

3HQHOLWLDQ� LQL� WHUPDVXN� MHQLV�

SHQHOLWLDQ�NRUHODVLRQDO��\DLWX�PHQFDUL�

KXEXQJDQ� DQWDUD� NHSHUFD\DDQ� GLUL�

GHQJDQ� FLWUD� GLUL� SDGD� UHPDMD� DNKLU��

3HQJRODKDQ�GDWD�GDODP�SHQHOLWLDQ�LQL�

GLODNXNDQ� PHQJJXQDNDQ� SURJUDP�

6366��

�

$QDOLVLV�'DWD�GDQ�+DVLO�3HQHOLWLDQ�

�������%HUGDVDUNDQ� KDVLO� XML� QRUPDOLWDV�

GHQJDQ� PHQJXQDNDQ� 2QH�6DPSOH�

.ROPRJRURY�6PLUQRY�7HVW��GLSHUROHK�

KDVLO�VHEDUDQ�VNRU�YDULDEHO�KXEXQJDQ�

FLWUD�GLUL� GHQJDQ�QLODL�.�6=� �������

GDQ� S ������ � �S!�����EHUDUWL�

PHPLOLNL� VHEDUDQ� QRUPDO�� 6HEDUDQ�

VNRU� YDULDEHO� NHSHUFD\DDQ� GLUL�

GHQJDQ� QLODL� .6�=�  � ������ GDQ�

S ������ � �S!�����EHUDUWL� PHPLOLNL�

VHEDUDQ� QRUPDO�� +DVLO� LQL�

PHQXQMXNNDQ� EDKZD� VNRU� NHGXD�

YDULDEHO� WHUVHEXW� PHPXQ\DL� VHEDUDQ�

QRUPDO�� NDUHQD� S� OHELK� EHVDU� GDUL�

����� DWDX� S!����� DUWLQ\D� WLGDN� DGD�

SHUEHGDDQ� DQWDUD� VHEDUDQ� VNRU�

VDPSHO�GDQ� VNRU�SRSXODVL� DWDX�GDSDW�

GLNDWDNDQ� SXOD� EDKZD� VXEMHN�

SHQHOLWLDQ� WHUJRORQJ� UHSUHVHQWDWLI�

DWDX� GDSDW� PHZDNLOL� SRSXODVL� \DQJ�

DGD��

�����������+DVLO� SHQJXMLDQ� KXEXQJDQ�

NHSHUFD\DDQ� GLUL� GHQJDQ� FLWUD� GLUL�

PHQXQMXNNDQ� QLODL� )� OLQLHULWDV� �)��

VHEHVDU�������GHQJDQ�WDUDI�VLJQLILNDQ�

�S�� VHEHVDU� ������ �S������� \DQJ�

EHUDUWL�DGD�KXEXQJDQ�\DQJ�OLQLHU�DWDX�

PHPEHQWXN� JDULV� OXUXV� DQWDUD� NHGXD�

YDULDEHO�WHUVHEXW�NDUHQD�S�OHELK�NHFLO�

GDUL� ������ 0DND� GDSDW� GLNDWDNDQ�

KXEXQJDQ� DQWDUD� NHSHUFD\DDQ� GLUL�

GHQJDQ� FLWUD� GLUL� SDGD� UHPDMD� DNKLU��

DGDODK�OLQLHU��

%HUGDVDUNDQ� KDVLO� DQDOLVLV�

GLNHWDKXL� EDKZD� EHVDUQ\D� NRHILVLHQ�

NRUHODVL�DQWDUD�NHGXD�YDULDEHO�DGDODK�

������ GHQJDQ� S ������ �S��������

+DVLO� \DQJ� GLGDSDW� PHODOXL� SURVHV�

NRPSXWDVL� PHQXQMXNNDQ� EDKZD�

WHUGDSDW� NRUHODVL� SRVLWLI� \DQJ�

VLJQLILNDQ� DQWDUD� .HSHUFD\DDQ� GLUL�

GHQJDQ� &LWUD� GLUL� GHQJDQ� WLQJNDW�

NHVDODKDQ� ��� �S�������� VHKLQJJD�

KLSRWHVLV�GLWHULPD��

�

�

�

�

�

�

�
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7DEHO���

'DWD�'HVNULSVL�3HQHOLWLDQ�&LWUD�'LUL�

GDQ�.HSHUFD\DDQ�'LUL�SDGD�5HPDMD�$NKLU�

�

9DU�
6NRU�(PSLULN� 6NRU�+LSRWHWLN�

0LQ� 0D[� 0HDQ� 6'� 0LQ� 0D[� 0HDQ� 6'�

97� ���� ���� �������� �������� ��� ���� ������� ������

9%� ���� ���� ������� �������� ��� ���� ������� ������

�

.HWHUDQJDQ� �

;� ���9DULDEHO�.HSHUFD\DDQ�'LUL�

<�����9DULDEHO�&LWUD�'LUL�

0D[�� ��0DNVLPDO�

0LQ�� ��0LQLPDO�

0HDQ�� ��5HUDWD�

6'� ��6WDQGDUG�'HYLDVL�

97� ��&LWUD�'LUL�

9%� ��.HSHUFD\DDQ�'LUL�

�

��������'HVNULSVL� GDWD� SHQHOLWLDQ�

WHUVHEXW� GDSDW� GLPDQIDDWNDQ� XQWXN�

PHODNXNDQ�NDWHJRULVDVL�SDGD�PDVLQJ�

PDVLQJ� YDULDEHO� SHQHOLWLDQ� \DLWX�

GHQJDQ�PHQHWDSNDQ� NULWHULD� NDWHJRUL�

\DQJ� GLGDVDUL� ROHK� DVXPVL� EDKZD�

VNRU� SRSXODVL� VXEMHN� WHUGLVWULEXVL�

VHFDUD� QRUPDO� VHKLQJJD� GDSDW� GLEXDW�

VNRU� WHRULWLV� \DQJ� WHUGLVWULEXVL�

PHQXUXW� PRGHO� QRUPDO� �$]ZDU��

�������

.DWHJRULVDVL� WHUVHEXW� GLGDVDUNDQ�

SDGD�QLODL�PHDQ�HPSLULN�GDQ�GHYLDVL�

VWDQGDU� HPSLULN�� 'HVNULSVL� GDWD�

SHQHOLWLDQ�GHQJDQ�PHQJJXQDNDQ�QLODL�

PHDQ� HPSLULN� GDQ� GHYLDVL� VWDQGDU�

HPSLULN� GDSDW� GLPDQIDDWNDQ� XQWXN�

PHODNXNDQ�NDWHJRULVDVL�SDGD�PDVLQJ�

PDVLQJ� YDULDEHO� SHQHOLWLDQ� \DLWX�

GHQJDQ� PHQHWDSNDQ� NULWHULD�

NDWHJRULVDVL� \DQJ� GLGDVDUL� ROHK�

NHQ\DWDDQ�VHVXQJJXKQ\D�EDKZD�VNRU�

SRSXODVL� VXEMHN� WHUGLVWULEXVL� VHFDUD�

QRUPDO� VHKLQJJD� GDSDW� GLNHWDKXL�

VHEDUDQ� VNRU� \DQJ� WHUGLVWULEXVL�

PHQXUXW� PRGHO� QRUPDO� VHFDUD�

UHDOLVWLV�DWDX�NHDGDDQ�VHEHQDUQ\D��

�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDWD� GDQ�

NDWHJRULVDVLGDSDW� GLMHODVNDQ� GDQ�

GLVLPSXONDQ� EDKZD� GDWD� PHDQ�

HPSLULN� YDULDEHO� FLWUD� GLUL� SDGD�

UHPDMD� DNKLU� \DLWX� ������� GDQ� KDVLO�

NDWHJRULVDVL� YDULDEHO� FLWUD� GLUL� SDGD�

UHPDMD� DNKLU� EHUDGD� SDGD�

NDWHJRULVDVL� VHGDQJ� ������ ����

VXEMHN� GDUL� ��� VXEMHN� NHVHOXUXKDQ���

GHQJDQ�PHDQ�KLSRWHWLN�FLWUD�GLUL�SDGD�

UHPDMD�DNKLU�\DLWX��������

%HUGDVDUNDQ� NDWHJRULVDVL� GL� DWDV�

GDSDW� GLWDULN� NHVLPSXODQ� EDKZD�

WLQJNDW� FLWUD� GLUL� FHQGHUXQJ� VHGDQJ��

'DWD�PHDQ� HPSLULN� WLQJNDW� FLWUD� GLUL�

PHQXQMXNNDQ� OHELK� WLQJJL� GDUL�

DVXPVL�PHDQ�KLSRWHWLN�SHQHOLWLDQ�+DO�

LQL�PHQXQMXNNDQ�EDKZD� WLQJNDW�FLWUD�

GLUL� SDGD� VXEMHN� SHQHOLWLDQ� OHELK�

WLQJJL�GDUL�DVXPVL�WHRULWLV�SHQHOLWLDQ��

�������������
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7DEHO���

.DWHJRULVDVL�9DULDEHO�3HQHOLWLDQ�SDGD�6XEMHN�3HQHOLWLDQ�

.DWHJRULVDVL�
&LWUD�'LUL� .HSHUFD\DDQ�'LUL�

6NRU� )� �� 6NRU� I� ��

6DQJDW�WLQJJL� t���� �� ���� t���� �� ����

7LQJJL� ����±����� ��� ��� ���������� ��� �����

6HGDQJ� ��������� ��� ����� ���±����� ��� �����

5HQGDK� ����±����� ��� ����� ���������� ��� �����

6DQJDW�UHQGDK� d���� �� ���� d���� �� ����

7RWDO� �� ��� ����� �� ��� �����

� �

�������.DWHJRULVDVL� NHSHUFD\DDQ� GLUL�

PHQXQMXNNDQ� EDKZD� GDWD� PHDQ�

HPSLULN� \DLWX� ������� GDQ� KDVLO�

NDWHJRULVDVL� YDULEHO�NHSHUFD\DDQ�GLUL�

EHUDGD� SDGD� NDWHJRULVDVL� VHGDQJ�

������ ���� VXEMHN� GDUL� ��� VXEMHN�

NHVHOXUXKDQ���GHQJDQ�PHDQ�KLSRWHWLN�

YDULDEHO� NHSHUFD\DDQ� GLUL� \DLWX�

�������

� %HUGDVDUNDQ� NDWHJRULVDVL� GL�

DWDV� GDSDW� GLWDULN� NHVLPSXODQ� EDKZD�

YDULDEHO� NHSHUFD\DDQ� GLUL� VXEMHN�

FHQGHUXQJ� VHGDQJ�� 'DWD� PHDQ�

HPSLULN� YDULDEHO� NHSHUFD\DDQ� GLUL�

OHELK� WLQJJL� GDUL� DVXPVL� PHDQ�

KLSRWHWLN�SHQHOLWLDQ��

3HPEDKDVDQ�

�������+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�

DGDQ\D� NRUHODVL� SRVLWLI� \DQJ�

VLJQLILNDQ� DQWDUD� NHSHUFD\DDQ� GLUL�

GHQJDQ�FLWUD�GLUL�SDGD�UHPDMD�DNKLU�GL�

)DNXOWDV� 3VLNRORJL� 8QLYHUVLWDV�

6DUMDQDZL\DWD� 7DPDQVLVZD��

<RJ\DNDUWD�GHQJDQ�WLQJNDW�NHVDODKDQ�

NXUDQJ� GDUL� ��� �S��������

%HUGDVDUNDQ� KDVLO� WHUVHEXW� KLSRWHVLV�

\DQJ� GLDMXNDQ� SDGD� SHQHOLWLDQ� LQL�

GLWHULPD�� LQL� GLWXQMXNNDQ� GHQJDQ�

NRHILVLHQ�NRUHODVL��U[\��VHEHVDU�������

GDQ� SHOXDQJ� NHVDODKDQ� S� VHEHVDU�

�������S��������1LODL��U��\DQJ�SRVLWLI�

PHQXQMXNNDQ� EDKZD� NHQDLNDQ� VNRU�

YDULDEHONHSHUFD\DDQ�GLUL�DNDQ�GLLNXWL�

ROHK�NHQDLNDQ�VNRU�YDULDEHO�FLWUD�GLUL��

GHPLNLDQ� VHEDOLNQ\D� DSDELOD� WHUMDGL�

SHQXUXQDQ�VNRU�YDULDEHO�NHSHUFD\DDQ�

GLUL�DNDQ�GLLNXWL�ROHK�SHQXUXQDQ�VNRU�

YDULDEHO� FLWUD� GLUL�� VHKLQJJD� DQWDUD�

NHGXD� YDULDEHO� PHPEHQWXN� JDULV�

OLQLHU� \DQJ� VHPSXUQD� GHQJDQ�

NHPLULQJDQ� �VORSH�� SRVLWLI�� $UWLQ\D�

VHPDNLQ� WLQJJL� NHSHUFD\DDQ� GLUL�

PDND� VHPDNLQ� WLQJJL� SXOD� FLWUD� GLUL�

SDGD� UHPDMD� DNKLU�� VHEDOLNQ\D�

VHPDNLQ� UHQGDK� NHSHUFD\DDQ� GLUL��

PDND� VHPDNLQ� UHQGDK� SXOD� FLWUD� GLUL�

SDGD�UHPDMD�DNKLU��$GDQ\D�KXEXQJDQ�

DQWDUD� NHSHUFD\DDQ� GLUL� GHQJDQ� FLWUD�

GLUL�SDGD�UHPDMD�DNKLU��PHQXQMXNNDQ�

EDKZD� NHSHUFD\DDQ� GLUL� PHPSXQ\DL�

SHQJDUXK� GDODP� FLWUD� GLUL� SDGD�

UHPDMD�DNKLU��

+DVLO� SHQHOLWLDQ� LQL�

PHQGXNXQJ� IDNWRU� WHRULWLN� \DQJ�

GLXQJNDSNDQ� ROHK� �6XU\DQL�� ������

EDKZD� IDNWRU� \DQJ� PHPHQJDUXKL�

FLWUD� GLUL� DGDODK� NHSHUFD\DDQ� GLUL�

\DLWX� SHUDVDDQ� SRVLWLI� SDGD� GLUL�



��������������������������������������������������������������������������������������������������������

-XUQDO�63,5,76�9RO�����1R�����0HL���������������,661��������������������������������

�

VHVHRUDQJ�� PHUDVD� \DNLQ� EDKZD�

SULEDGL� WHUVHEXW� EHUKDUJD� GDQ� XQLN��

+DO� WHUVHEXW� PHQXQMXNNDQ� EDKZD�

NHSHUFD\DDQ� GLUL� EHUKXEXQJDQ�

GHQJDQ� FLWUD� GLUL�� +DVLO� DQDOLVLV� GDWD�

GDUL� SHQHOLWLDQ� GLNHWDKXL� EDKZD�

NHSHUFD\DDQ� GLUL� EHUDGD� SDGD�

NDWHJRUL� VHGDQJ�� \DLWX��������2UDQJ�

\DQJ�PHPLOLNL�NHSHUFD\DDQ�GLUL�DNDQ�

EHUWDQJJXQJ� MDZDE� DWDV� NHSXWXVDQ�

\DQJ� WHODK� GLEXDWQ\D�� GDQ� PDPSX�

PHQJRUHNVL� NHVDODKDQ�� VHEDOLNQ\D�

MLND� NHSHUFD\DDQ� GLUL� UHQGDK�� RUDQJ�

DNDQ� PHQJDODPL� KDPEDWDQ�

NHSULEDGLDQ�� DNLEDWQ\D� LQGLYLGX�

PHQMDGL� SHVLPLV� GDODP� PHQJKDGDSL�

WDQWDQJDQ�� WDNXW� PHQ\DPSDLNDQ�

JDJDVDQ�� UDJX�UDJX� GDODP� PHPLOLK�

GDQ� VXND� PHPEDQGLQJ�EDQGLQJNDQ�

GLUL� �.XPDUD�� ������� +DO� WHUVHEXW�

EHUNDLWDQ��GHQJDQ�FLWUD�GLUL��&LWUD�GLUL�

EHUDVDO� GDUL� HYDOXDVL� VXEMHNWLI�

LQGLYLGX� GDODP� PHQLODL� GLULQ\D�

VHFDUD� XWXK� GDQ� PHQ\HOXUXK� EDLN�

VHFDUD� ILVLN�� SVLNRORJLV�� VRVLDO� GDQ�

PRUDO�� 6HWLQJJL� DSDSXQ� SHQLODLDQ�

RUDQJ� ODLQ� DNDQ� PHQMDGL� NXUDQJ�

EHUDUWL� DSDELOD� FLWUD� GLULQ\D� EHUEHGD�

GHQJDQ� SHQLODLDQ� WHUVHEXW� &ORUH�

�+DUWDQWL�� ������� %HUGDVDUNDQ� GDUL�

XUDLDQ� WHUVHEXW� GDSDW� GLOLKDW� EDKZD��

UHPDMD� DNKLU� EHUNHLQJLQDQ� � XQWXN�

PHPLOLNL� NHSHUFD\DDQ� GLUL� \DQJ�

SRVLWLI� XQWXN� PHPEHQWXN� FLWUD� GLUL�

\DQJ� LGHDO� GDQ� NHGXDQ\D� VDOLQJ�

EHUNDLWDQ� DQWDUD� NHSHUFD\DDQ� GLUL�

GHQJDQ�FLWUD�GLUL��

&LWUD� GLUL� EHUDGD� SDGD�

NDWHJRUL� VHGDQJ�� \DLWX� ������� &LWUD�

GLUL�\DQJ�SRVLWLI�\DLWX�PHQFHUPLQNDQ�

EDKZD� LQGLYLGX� OHELK� SXDV� WHUKDGDS�

GLULQ\D� GDQ� DNDQ� EHUSHUDQ� GDODP�

NHEHUKDVLODQ� SDGD� SHUEXDWDQ� DWDX�

DNWLYLWDV� \DQJ� GLODNXNDQ� 6LQJHU�

�+DUWDQWL���������

.HSHUFD\DDQ� GLUL� PHPXQ\DL�

VXPEDQJDQ� HIHNWLI� VHEHVDU� ������

WHUKDGDS� FLWUD� GLUL�� 1LODL� WHUVHEXW�

PHQXQMXNNDQ� EDKZD� WLQJNDW�

NRQVLVWHQVL� YDULDEHO� FLWUD� GLUL�

GDSDWGLSUHGLNVL� ROHK� YDULDEHO��

NHSHUFD\DDQ� GLUL�� 6LVDQ\D� ������

GLWHQWXNDQ� ROHK� IDNWRU� ODLQ� \DLWX�
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