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%HUEDJDL�XVDKD�WHODK�GLODNXNDQ�ROHK�SHPHULQWDK�GDODP�XSD\D�PHQLQJNDWNDQ�

PXWX�SHQGLGLNDQ�GL� ,QGRQHVLD��EDLN� VHFDUD�NXDQWLWDV�PDXSXQ�NXDOLWDV��8VDKD� LQL�

WHODK�GLODNXNDQ�GDUL�PXODL� MHQMDQJ�SHQGLGLNDQ�GDVDU�GDQ�PHQHQJDK�VDPSDL�SDGD�

MHQMDQJ�SHUJXUXDQ�WLQJJL��7HQWX�VDMD�GDUL�PDVD�NH�PDVD�VHODOX�DGD�SHUXEDKDQ�GDODP�

VLVWHP�SHQGLGLNDQ�GL�,QGRQHVLD�NDUHQD�GDUL�VHWLDS�NHELMDNDQ�NHELMDNDQ�WHUVHEXW�DNDQ�

DGD�NHNXUDQJDQ�GDQ�DNDQ�WHUXV�GLSHUEDLNL��

3HQGLGLNDQ� PHUXSDNDQ� \DQJ� WHUSHQWLQJ� GL� GDODP� NHKLGXSDQ� PDQXVLD�

3HQGLGLNDQ�DGDODK�VXDWX�SURVHV�GDODP�PHPSHQJDUXKL�SHVHUWD�GLGLN�DJDU�PDPSX�

PHQ\HVXDLNDQ� GLULQ\D� GHQJDQ� OLQJNXQJDQ� GL� VHNLWDUQ\D �+DPDOLN�� �������

3HQGLGLNDQ� PHUXSDNDQ� EDJLDQ� LQWHJUDO� GDODP� VHEXDK� SHPEDQJXQDQ� SHQGLGLNDQ�

\DQJ� WLGDN� GDSDW� WHUSLVDKNDQ� GDUL� SURVHV� SHPEDQJXQDQ� SHQGLGLNDQ� LWX� VHQGLUL��

SHPEDQJXQDQ�SHQGLGLNDQ�EHUWXMXDQ�XQWXN�PHQFHWDN�JHQHUDVL�\DQJ�EHUNXDOLWDV��

'LOLKDW� GDUL� NHQ\DWDDQQ\D� JXUX PDVLK� PHQGRPLQDVL� GLGDODP� SURVHV�

SHPEHODMDUDQ�GL�NHODV��VHGDQJNDQ��VLVZD�KDQ\D�GLSHULQWDKNDQ�XQWXN�PHQGHQJDUNDQ�

DSD�\DQJ�GLVDPSDLNDQ�JXUX�GDQ�VLVZD�WLGDN�GLWXQWXW�XQWXN�WXUXW�VHUWD�DNWLI�GL�GDODP�

SURVHV�SHPEHODMDUDQ��*XUX�NXUDQJ�PHPEHULNDQ�PRWLYDVL�NHSDGD VLVZD�XQWXN�VDOLQJ�

EHULQWHUDNVL�GHQJDQ� WHPDQQ\D� WHUNDLW�SURVHV�PDWHUL�SHPEHODMDUDQ��VHKLQJJD�DNDQ�

VHGLNLWQ\D�SHOXDQJ�NHEHUKDVLODQ�PDVXNQ\D�QLODL�QLODL�DJDPD�,VODP�\DQJ�WXPEXK�GL�

GDODP� GLUL� VLVZD�� 3DUDGLJPD� LQL� EHUVXPEHU� GDUL� -RKQ� /RFNH� \DQJ� PHQJDWDNDQ�

EDKZD� SLNLUDQ� VHRUDQJ� DQDN� VHSHUWL� NRVRQJ� SXWLK� EHUVLK� GDQ� VLDS� PHQXQJJX�

FRUHWDQ�FRUHWDQ� GDUL� JXUXQ\D�� GHQJDQ� NDWD� ODLQ� RWDN� VHRUDQJ� DQDN� LEDUDW� ERWRO�

NRVRQJ�\DQJ�VLDS�GLLVL�VHJDOD�SHQJHWDKXDQ�GDUL�JXUXQ\D �1DVXWLRQ��������

.RQVHS� SHPEHODMDUDQ� \DQJ� WHUODOX� PHQHNDQNDQ� NHSDGD� DVSHN� SHQDODUDQ�

DWDX�KDIDODQ� DNDQ� VDQJDW�PHPSHQJDUXKL� WHUKDGDS� VLNDS� \DQJ� DNDQ�GLPXQFXONDQ�

ROHK�DQDN��0HQJKDIDO�WHQWX�VDMD�SDVWL�DGD�JXQDQ\D��QDPXQ�DSDELOD�VLVWHP�KDIDODQ�

LQL�GLWHUDSNDQ�NHSDGD�VHPXD�PDWD�SHODMDUDQ��PDND�DNDQ�PHPEXDW�VLVZD�NXUDQJ��
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NUHDWLI� GDQ� NXUDQJ� EHUDQL� GL� GDODP� PHQJXQJNDSNDQ� SHQGDSDWQ\D� VHQGLUL��

6HKDUXVQ\D� VLVZD� GLWXQWXW� XQWXN� OHELK� NUHDWLI� GL� GDODP� PHQ\DPSDLNDQ�

SHQGDSDWQ\D�

6DODK� VDWX� NXQFL� XWDPD� \DQJ� EHUSHUDQ� GDODP� SHQGLGLNDQ� DGDODK� JXUX��

'LEDOLN� NHEHUKDVLODQ� VHRUDQJ� VLVZD� WLGDN� DNDQ� ELVD� WHUOHSDV� GDUL� XVDKD� JXUX���

3HQGLGLNDQ�DWDX�JXUX�WHUPDVXN�RUDQJWXD��NHGXD�VHWHODK�RUDQJ�WXD�PHUHND�VHQGLUL�

GDODP� VXUDW� $Q�1DKO� D\DW� ��� GDQ� +DGLV� ULZD\DW� 0XVOLP� PHQ\DWDNDQ�� \DQJ�

DUWLQ\D�´GDQ� $OODK� PHQJHOXDUNDQ� NDPX� GDUL� SHUXW� LEXPX� GDODP� .HDGDDQ� WLGDN�

PHQJHWDKXL�VHVXDWXSXQ��GDQ�'LD�PHPEHUL�NDPX�SHQGHQJDUDQ��SHQJOLKDWDQ�GDQ�KDWL��

DJDU�NDPX�EHUV\XNXU´��46�$Q�1DKO�������

'DUL�D\DW�$O�4XUDQ�WHUVHEXW�GDSDW�GLVLPSXONDQ�EDKZD�DQDN�\DQJ�EDUX�ODKLU�

EHOXP�PHQJHWDKXL VXDWX� DSDSXQ� WDSL� $OODK� \DQJ� PHPEHULNDQQ\D� SHQGHQJDUDQ��

SHQJOLKDWDQ� GDQ� KDWL� DJDU� GHQJDQ� NDUXQLDQ\D� WHUVHEXW� DQDN� ED\L� LWX� GDSDW�

PHQGDSDWNDQ� SHQJHWDKXDQ� \DQJ� EDLN� GDUL� RUDQJWXDQ\D�� 1DPXQ�� VHODLQ� GDUL��

RUDQJWXDQ\D�JXUX�MXJD�DGDODK�RUDQJ�WHUSHQWLQJ�GL�GDODP PHZDUQDL�GDQ�PHPEHQWXN�

SHQJHWDKXDQ�PHUHND��2OHK�NDUHQD�LWX�JXUX�KDUXV�ELVD�PHPLOLK�FDUD�PHQJDMDU�\DQJ�

EDLN�GDQ�PRGHO�SHPEHODMDUDQ�\DQJ�VHVXDL�DJDU�GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�

DQDN� GLGLN� 'DODP� 8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�

3HQGLGLNDQ�1DVLRQDO�SDGD�%$%�,�3DVDO���EDKZD��

³3HQGLGLNDQ�DGDODK�XVDKD�VDGDU�GDQ�WHUHQFDQD�XQWXN�PHZXMXGNDQ�VXDVDQD�
EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�
PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO�
NHDJDPDDQ��SHQJHQGDOLDQ�GLUL��NHSULEDGLDQ��NHFHUGDVDQ��DNKODN�PXOLD��VHUWD�
NHWHUDPSLODQ�ODLQ�\DQJ�GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�QHJDUD�´
*XUX�WHUPDVXN�VDODK�VDWX�MHQLV�SURIHVL�\DQJ�VXGDK�DGD�VHMDN�ODPD�GDODP�

3HUDGDEDQ� PDQXVLD� GDQ� NHODQJVXQJDQ� SHUDGDEDQ� PDQXVLD� VDQJDW�

EHUJDQWXQJ�SDGD�NXDOLWDV�JXUX�PHQJDMDU��*XUX�VHEDJDL�SHQGLGLN�PHQXUXW� MDEDWDQ�

PHQHULPD�WDQJJXQJ�MDZDE�GDUL�WLJD�SLKDN�\DLWX�RUDQJ�WXD��PDV\DUDNDW�GDQ�QHJDUD��

2UDQJ� WXD� PHPEHULNDQ� WDQJJXQJ� MDZDE� NHSDGD� JXUX� GLNDUHQDNDQ� DGDQ\D�

NHSHUFD\DDQ�EDKZD�JXUX�PDPSX�PHPEHULNDQ�SHQGLGLNDQ�GDQ�SHQJDMDUDQ� VHVXDL�

GHQJDQ� SHUNHPEDQJDQ� SHVHUWD� GLGLN� GDQ� GLKDUDSNDQ� SXOD� GDODP SULEDGL� JXUX�

WHUSDQFDU� VLNDS�VLNDS� GDQ� VLIDW�VLIDW� \DQJ� QRUPDWLI�� EDLN� VHEDJDL� NHODQMXWDQ� GDUL�
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VLNDS�GDQ�VLIDW�RUDQJ� WXD�SDGD�XPXPQ\D��DQWDUD� ODLQ��\DLWX�NDVLK�VD\DQJ�NHSDGD�

SHVHUWD�GLGLN�GDQ�WDQJJXQJ�MDZDE�NHSDGD�WXJDV�SHQGLGLN�

6LVZD�EHODMDU�NDUHQD�GLGRURQJ�ROHK�NHNXDWDQ�PHQWDOQ\D��.HNXDWDQ�PHQWDO�

WHUVHEXW�EHUXSD�NHLQJLQDQ��SHUKDWLDQ�GDQ�NHPDXDQ�DWDX�FLWD�FLWD��.HNXDWDQ�PHQWDO�

WHUVHEXW� GDSDW� EHUVLIDW� UHQGDK� DWDX� WLQJJL�� $GD� DKOL� SVLNRORJL� \DQJ PHQJDWDNDQ�

EDKZD�NHNXDWDQ�PHQWDO�\DQJ�PHQGRURQJ�VHVHRUDQJ�PDX�EHODMDU�WHUVHEXW�VHEDJDL�

PRWLYDVL� EHODMDU �0XGMLRQR�� ������� 0RWLYDVL� EHODMDU� VDQJDW� SHQWLQJ� GDODP�

PHQGRURQJ�VHVHRUDQJ�XQWXN�EHODMDU�NDUHQD�PRWLYDVL�SHQJDUDK�XQWXN�EHODMDU�NHSDGD�

WXMXDQ�\DQJ�MHODV�\DQJ�GLKDUDSNDQ�GDSDW�GLFDSDL��+DP]DK������� 7XJDV�JXUX�DGDODK�

PHPEDQJNLWNDQ�PRWLYDVL�DQDN�VHKLQJJD�LD�PDX�EHODMDU��0RWLYDVL�GDSDW�WLPEXO�GDUL�

GLUL� SULEDGLQ\D� VL� DQDN� GDQ� GDSDW� WLPEXO� GDUL� OXDU� GLUL� DQDN� DNLEDW� SHQJDUXK� GL�

VHNLWDUQ\D�

3URVHV� EHODMDU�PHUXSDNDQ� SURVHV� \DQJ� XQLN� GDQ� NRPSOHNV��.HXQLNDQ� LWX�

GLVHEDENDQ�NDUHQD�KDVLO�EHODMDU�KDQ\D�WHUMDGL�SDGD�LQGLYLGX�\DQJ�EHODMDU��WLGDN�SDGD�

RUDQJ�ODLQ��GDQ�VHWLDS�LQGLYLGX�PHQDPSLONDQ�SDULODNX�EHODMDU�\DQJ�EHUEHGD��8QWXN�

PHQGDSDWNDQ�SHUXEDKDQ�GDODP�DVSHN�NRJQLWLI�EDKZD�EHODMDU�DGDODK�SURVHV�XQWXN�

PHPEXDW�SHUXEDKDQ�GDODP�GLUL�VLVZD�GHQJDQ�FDUD EHULQWHUDNVL�GHQJDQ�OLQJNXQJDQ

�3XUZDQWR��������

%HODMDU�PHUXSDNDQ�VXDWX�SURVHV�\DQJ�GLDODPL�VHVHRUDQJ�PHODOXL�NHJLDWDQ�

\DQJ�GLODNXNDQ�XQWXN�PHQFDSDL�WXMXDQ�WHUWHQWX��VHKLQJJD�GLPXQJNLQNDQ�WHUMDGLQ\D�

SHUXEDKDQ�GDODP�SHQJHWDKXDQ��VLNDS��NHWHUDPSLODQ��NHELDVDDQ��SHQJDODPDQ��PLQDW��

SHQJDKDUJDDQ� GDQ� SHQ\HVXDLDQ� GLUL �-DPDOXGLQ�� ������� 'DODP�PHQFDSDL� WXMXDQ�

SHPEHODMDUDQ� WHUVHEXW�� VLVZD� GLWXQWXW� XQWXN� PHPLOLNL� NHPDPSXDQ� EHUILNLU�

VHEDJDLPDQD�PHQXUXW� �1DVXWLRQ������� NHPDPSXDQ�EHUILNLU�MXJD�VHEDJDL�VDUDQD�

XQWXN�PHQFDSDL�WXMXDQ�SHQGLGLNDQ�\DLWX�DJDU�VLVZD�PDPSX�PHPHFDKNDQ�PDVDODK�

WDUDI�WLQJNDW�WLQJJL��&LUL�SHQJDMDUDQ�\DQJ�EHUKDVLO�VDODK�VDWXQ\D GLOLKDW�GDUL�NDGDU�

NHJLDWDQ� EHODMDU� VLVZD�� 6HPDNLQ� WLQJJL� EHODMDU� VLVZD�� VHPDNLQ� WLQJJL� SHOXDQJ�

NHEHUKDVLODQQ\D��

%HUGDVDUNDQ� EHEHUDSD� SHQGDSDW� GLDWDV� GDSDW� GLVLPSXONDQ� SHQGLGLNDQ�

EHUDVDO�GDUL�NDWD�³GLGLN´�\DQJ�NDWD�NHUMDQ\D�DGDODK�PHQGLGLN��\DLWX�XQWXN�PHQGLGLN�

DQDN�GDODP�EHEHUDSD�KDO� \DLWX�DNKODN�GDQ�NHFHUGDVDQ�SLNLUDQ��.DUHQD�PHQGLGLN�
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DUWLQ\D� PHPHOLKDUD� DWDX� PHPEHUL� ODWLKDQ�� 3HQGLGLNDQ� MXJD� WHUGDSDW� GDODP� $O�

4XUDQ�GDODP�VHEXWDQ�7DUEL\DK��WD¶OLP��GDQ�WD¶ELG��.HWLJD�LVWLODK�LQL�PHPLOLNL�PDNQD�

\DQJ� EHUEHGD� QDPXQ� VDOLQJ� PHOHQJNDSL� GDODP� SHQGLGLNDQ�� 3HQGLGLNDQ�

GLODNVDQDNDQ�GDODP�SURVHV�SHPEHODMDUDQ�DWDX�EHODMDU�PHQJDMDU��

0HQXUXW� �-DPDOXGLQ�� ����� %HODMDU� DGDODK� VXDWX� SURVHV� \DQJ� GLDODPL�

VHVHRUDQJ� PHODOXL� NHJLDWDQ� \DQJ� GLNHUMDNDQ� XQWXN� PHQFDSDL� WXMXDQ� WHUWHQWX��

VHKLQJJD� GLPXQJNLQNDQ� WHUMDGLQ\D� SHUXEDKDQ� GDODP� SHQJHWDKXDQ�� VLNDS��

NHWHUDPSLODQ�� NHELDVDDQ�� SHQJDODPDQ��PLQDW�� SHQJKDUJDDQ�GDQ� SHQ\HVXDLDQ� GLUL��

'DODP� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� WHUVHEXW�� VLVZD� GLWXQWXW� XQWXN� PHPLOLNL�

NHPDPSXDQ�EHUILNLU�VHEDJDLPDQD�PHQXUXW��1DVXWLRQ������� NHPDPSXDQ�EHUILNLU�

MXJD� VHEDJDL� VDUDQD� XQWXN�PHQFDSDL� WXMXDQ� SHQGLGLNDQ� \DLWX� DJDU� VLVZD�PDPSX�

PHPHFDKNDQ� PDVDODK� WDUDI� WLQJJL�� &LUL� SHQJDMDUDQ� \DQJ� EHUKDVLO� VDODK� VDWXQ\D�

GLOLKDW� GDUL� NDGDU� NHJLDWDQ� EHODMDU� VLVZD��6HPDNLQ� WLQJJL� EHODMDU� VLVZD�� VHPDNLQ�

WLQJJL�SHOXDQJ�EHUKDVLOQ\D�

%HODMDU� DGDODK� WLQGDNDQ� GDQ� SHULODNX� VLVZD� \DQJ� NRPSOHNV�� 6HEDJDL�

WLQGDNDQ��PDND�EHODMDU�KDQ\DODK�GLDODPL�ROHK�VLVZD�VHQGLUL��6LVZD�DGDODK�SHQHQWX�

WHUMDGLQ\D�SURVHV�EHODMDU��3URVHV�EHODMDU�WHUMDGL�EHUNDW�VLVZD�PHPSHUROHK�VHVXDWX

\DQJ�DGD�GL�OLQJNXQJDQ�VHNLWDU �0XGMLRQR��������

3URVHV� EHODMDU�PHUXSDNDQ� SURVHV� \DQJ� XQLN� GDQ� NRPSOHNV��.HXQLNDQ� LWX�

GLVHEDENDQ�NDUHQD�KDVLO�EHODMDU�KDQ\D�WHUMDGL�SDGD�LQGLYLGX�\DQJ�EHODMDU��WLGDN�SDGD�

RUDQJ�ODLQ��GDQ�VHWLDS�LQGLYLGX�PHQDPSLONDQ�SHULODNX�EHODMDU�\DQJ�EHUEHGD��8QWXN�

PHQGDSDWNDQ�SHUXEDKDQ�GDODP�DVSHN�NRJQLWLI�EDKZD�EHODMDU�DGDODK�SURVHV�XQWXN�

PHPEXDW�SHUXEDKDQ�GDODP�GLUL�VLVZD�GHQJDQ�FDUD�EHULQWHUDNVL�GHQJDQ�OLQJNXQJDQ��

�3XUZDQWR��������

6XWLNQR�PHQJXQJNDSNDQ�EDKZD�DGD�EHEHUDSD�IDNWRU�\DQJ�PHPSHQJDUXKL�

SURVHV� EHODMDU�� \DLWX�� )DNWRU� GDUL� GDODP� GLUL� VLVZD� �IDNWRU� LQWHUQDO��� \DQJ�

GLNODVLILNDVLNDQ�PHQMDGL�GXD�\DLWX�IDNWRU�MDVPDQLDK�GDQ�IDNWRU�SVLNRORJLV���6XWLNQR��

������ .HPXGLDQ� VHODQMXWQ\D� IDNWRU� GDUL� OXDU� GLUL� VLVZD� �IDNWRU� HNVWHUQDO�� \DQJ�

GDSDW�GLNODVLILNDVLNDQ�PHQMDGL�WLJD��\DLWX�IDNWRU�NHOXDUJD��IDNWRU�VHNRODK�GDQ�IDNWRU�

PDV\DUDNDW� GDQ� \DQJ� WHUDNKLU� IDNWRU� SHQGHNDWDQ� EHODMDU� �DSSURDFK� WR� OHDUQLQJ���

\DNQL�VHJDOD�FDUD�DWDX�VWUDWHJL�\DQJ�GLJXQDNDQ�VLVZD�GDODP�PHQXQMDQJ�HIHNWLYLWDV�
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GDQ�HILVLHQVL�SURVHV�SHPEHODMDUDQ�PDWHUL�WHUWHQWX��6\DK������� IDNWRU�IDNWRU�\DQJ�

VXGDK�GLVHEXWNDQ�WDGL�VHPXDQ\D�VDOLQJ�EHUNDLWDQ�VDWX�VDPD�ODLQ�

'DODP�KDO�LQL��VHRUDQJ�SHQGLGLN�KDUXV�PHQHUDSNDQ�SHQGHNDWDQ�\DQJ�EDLN�

GDODP� PHQJDMDU� \DQJ� GLKDUDSNDQ� PDPSX� PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD��

6HEDJDLPDQD� \DQJ� GLNXWLS� ROHK� 3DGD SURVHV� SHPEHODMDUDQ�� JXUX� GDQ� VLVZD�

PHUXSDNDQ�GXD�NRPSRQHQ�\DQJ�WLGDN�GDSDW GLSLVDKNDQ VDWX�VDPD�ODLQ���$QWDUD��GXD��

NRPSRQHQ��WHUVHEXW��KDUXV��WHUMDOLQ��LQWHUDNVL��\DQJ��VDOLQJ�PHQXQMDQJ��DJDU��KDVLO��

EHODMDU��VLVZD��GDSDW��WHUFDSDL��VHFDUD��PDNVLPDO��/HPEDJD SHQGLGLNDQ�,VODP���LQL���

WLGDN� � � WHUODOX� � �SHUKDWLDQ� � �SDGD� � �KDO� � � \DQJ� � � EHUVLIDW� � � IRUPDO�� � � WHWDSL� � � OHELK�

PHQJHGHSDQNDQ� SDGD� LVL� DWDX� VXEVWDQVL� SHQGLGLNDQ�� �8QGDQJ� %XUKDQXGLQ� 	�

+DOLPDK��������

6LUHJDU PHQJXQJNDSNDQ�EDKZD�KDVLO�EHODMDU�DGDODK�VHJDOD�PDFDP�SURVHGXU�

\DQJ� GLJXQDNDQ� XQWXN�PHQGDSDWNDQ� LQIRUPDVL�PHQJHQDL� XQMXN� NHUMD� VLVZD� DWDX�

VHEHUDSD� MDXK� VLVZD� GDSDW� PHQFDSDL� WXMXDQ�WXMXDQ� SHPEHODMDUDQ� \DQJ� VXGDK�

GLWHWDSNDQ��6LUHJDU��������

3HQJHPEDQJDQ� NRPSHWHQVL� LQL� GLWHUDSNDQ� GDODP� SHPEHODMDUDQ� 3$,��

GLKDUDSNDQ�GDSDW�PHQFDSDL�WXMXDQ�SHPEHODMDUDQ�\DQJ�RSWLPDO�VHVXDL�GHQJDQ�WXMXDQ�

SHQGLGLNDQ�QDVLRQDO�\DLWX�³8QGDQJ�XQGDQJ�1RPRU����7DKXQ������WHQWDQJ�6LVWHP�

3HQGLGLNDQ�1DVLRQDO��SDVDO����WXMXDQ�SHQGLGLNDQ�QDVLRQDO�DGDODK�PHQJHPEDQJNDQ�

SRWHQVL� SHVHUWD� GLGLN� DJDU�PHQMDGL�PDQXVLD� \DQJ� EHULPDQ� GDQ� EHUWDNZD� NHSDGD�

7XKDQ�<DQJ�0DKD�(VD��EHUDNKODN�PXOLD��VHKDW��EHULOPX��FDNDS��NUHDWLI��PDQGLUL��

GDQ�PHQMDGL�ZDUJD�1HJDUD�\DQJ�GHPRNUDWLV�VHUWD�EHUWDQJJXQJ�MDZDE���6LVGLNQDV��

������

%HUGDVDUNDQ� VWXGL� SHQGDKXOXDQ�� GLNHWDKXL� EDKZD� GDODP SURVHV�

SHPEHODMDUDQ�GL�603�$O�0DQVKXUL\DK�EHOXP�GLWHUDSNDQQ\D�PRGHO�SHPEHODMDUDQ

*LYLQJ�4XHVWLRQ� DQG�*DWWLQJ�$QVZHU��2OHK� NDUHQD� LWX� SHQHOLWL� EHUHQFDQD� XQWXN�

PHQFRED�PHQHUDSNDQ�PRGHO�WHUVHEXW NDUHQD�GDODP�EHEHUDSD�KDVLO�SHQHOLWLDQ�GLQLODL�

GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK� \DQJ� WHODK� GLSDSDUNDQ� GL� DWDV� GDQ�

PHOLKDW�SHQWLQJQ\D�SHQHUDSDQ�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU�GDODP�XSD\D�

PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD� GDODP� 0DWD� 3HODMDUDQ� 3$,�� 3HQHOLWLDQ� LQL�
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PHQFRED� PHQJNDML� KDO� WHUVHEXW� PHODOXL� SHQHOLWLDQ� \DQJ� PHQJXQJNDS� SHQJDUXK�

PRGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU� WHUKDGDS�KDVLO� EHODMDU�

VLVZD� SDGD� PDWD� SHODMDUDQ� 3HQGLGLNDQ� $JDPD� ,VODP� GL� NHODV� 9,,,� 603� $O�

0DQVKXUL\DK�7DKXQ�$MDUDQ�����������

%� 5XPXVDQ�0DVDODK�3HQHOLWLDQ

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� GLSDSDUNDQ� GL� DWDV�� PDND� GLUXPXVNDQ�

PDVDODK�SHQHOLWLDQ�VHEDJDL�EHULNXW��

�� %DJDLPDQD�SHQHUDSDQ�PRGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�

$QVZHU�GDODP�SHPEHODMDUDQ�3$,�PDWHUL�LPDQ�NHSDGD�NLWDE�NLWDE�$OODK GL

603�$O�0DQVKXUL\DK"

�� %DJDLPDQDNDK� KDVLO� EHODMDU� NRJQLWLI� VLVZD� 603� $O�0DQVKXUL\DK SDGD�

0DWD� 3HODMDUDQ� 3$,� PDWHUL� LPDQ� NHSDGD� NLWDE�NLWDE� $OODK VHWHODK�

PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU"

&� 7XMXDQ�3HQHOLWLDQ�

6HVXDL GHQJDQ� UXPXVDQ� PDVDODK� \DQJ� WHODK� GLVDPSDLNDQ� GL� DWDV�� WXMXDQ�

SHQHOLWLDQ�LQL�GLPDNVXGNDQ�XQWXN��

�� 0HQGHVNULSVLNDQ SHQHUDSDQ� PRGHO� SHPEHODMDUDQ� *LYLQJ� 4XHVWLRQ� DQG�

*HWWLQJ�$QVZHU�GDODP�SHPEHODMDUDQ�3$,�GL�603�$O�0DQVKXUL\DK

�� 0HQJHWDKXL�KDVLO��EHODMDU�NRJQLWLI�VLVZD�603�$O�0DQVKXUL\DK�SDGD�0DWD�

3HODMDUDQ�3$,�VHWHODK�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ�

DQG�*HWWLQJ�$QVZHU

'� 0DQIDDW�+DVLO�3HQHOLWLDQ

$GDSXQ�PDQIDDW�SHQHOLWLDQ�DWDX�SHPEDKDVDQ�WHUKDGDS�PDVDODK�WHUVHEXW�GL�

DWDV�DGDODK�VHEDJDL�EHULNXW��

�� 7HRUHWLV��

6HFDUD� WHRUHWLV� SHQHOLWLDQ� LQL� GLKDUDSNDQ�GDSDW�PHPEHULNDQ� NRQWULEXVL�

DWDX� GDPSDN� \DQJ� SRVLWLI� EDJL� GXQLD� SHQGLGLNDQ� SDGD� XPXPQ\D� GDQ�

NKXVXVQ\D�\DQJ�PHQ\DQJNXW�VWUDWHJL�DWDX�PHWRGH�\DQJ�GLJXQDNDQ�GDODP�

SURVHV�SHPEHODMDUDQ�

�� 3UDNWLV���

D� %DJL�VHNRODK
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+DVLO�SHQHOLWLDQ�LQL�GDSDW�GLJXQDNDQ�VHEDJDL�EDKDQ�LQIRUPDVL�WHUNDLW�

GHQJDQ�KDVLO�EHODMDU�VLVZD�GDODP�SHPEHODMDUDQ�3$,��VHKLQJJD�SLKDN�

VHNRODK� GDSDW� PHQJDPELO� NHELMDNDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHQ\XVXQ�VWUDWHJL�NH�GHSDQ��JXQD�PHQJKDVLONDQ�NXDOLWDV�EHODMDU�VLVZD�

\DQJ�RSWLPDO�

E� %DJL�JXUX

6HEDJDL� EDKDQ� SHUWLPEDQJDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHQJDQDOLVLV� GDQ� PHQJHWDKXL� VHEHUDSD� EHVDU� SHQJDUXK� PRGHO�

SHPEHODMDUDQ�*LYLQJ� 4XHVWLRQ� DQG� *DWWLQJ� $QVZHU� WHUKDGDS� KDVLO�

EHODMDU�VLVZD�GDODP�PDWHUL�PDNDQDQ�KDODO�GDQ�KDUDP�

F� %DJL�VLVZD

'LKDUDSNDQ� GDSDW� PHQDPEDK� PRWLYDVL� VHPDQJDW� VLVZD� WHUKDGDS�

PDWHUL�\DQJ�GLWHULPD��WHUXWDPD�GDODP�PDWHUL�SHQGLGLNDQ�DJDPD�LVODP�

(� .HUDQJND�3HPLNLUDQ

3HPEHODMDUDQ�PHUXSDNDQ�SURVHV�WHUMDGLQ\D�NHJLDWDQ�EHODMDU�PHQJDMDU�DQWDUD�

SHVHUWD�GLGLN�GDQ�JXUX�XQWXN�PHQFDSDL�WXMXDQ�SHPEHODMDUDQ�GHQJDQ�PHPDQIDDWNDQ�

EHUEDJDL� VXPEHU� EHODMDU�� 3DGD� NHQ\DWDDQ� GL� ODSDQJDQ�� PDVLK� WHUGDSDW�

SHUPDVDODKDQ�SHUPDVDODKDQ� GDODP� SURVHV� SHPEHODMDUDQ� DQWDUD� ODLQ� SHQFDSDLDQ�

KDVLO�EHODMDU�SHVHUWD�GLGLN�\DQJ�NXUDQJ�RSWLPDO��KDO� LQL�GLEXNWLNDQ�GHQJDQ�PDVLK�

EDQ\DN�SHVHUWD�GLGLN�\DQJ�EHOXP�PHQFDSDL�KDVLO�EHODMDU�GLDWDV�..0��6HODLQ�LWX��

NXUDQJQ\D�PRWLYDVL�EHODMDU�SHVHUWD�GLGLN�DNLEDW�PLQDW�SHVHUWD�GLGLN�\DQJ�UHQGDK�

GDODP�PHQJLNXWL�SURVHV�SHPEHODMDUDQ�VHUWD PDVLK�WHUEDWDVQ\D�PHGLD�SHPEHODMDUDQ�

VHEDJDL�VXPEHU�EHODMDU�SHVHUWD�GLGLN�DNLEDW�PDVLK�EDQ\DN�JXUX�\DQJ�KDQ\D�WHUSDNX�

SDGD�EDKDQ�DMDU�\DQJ�NRQYHQVLRQDO�

6DODK� VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� PXQFXOQ\D� SHUPDVDODKDQ� GDODP�

SURVHV�SHPEHODMDUDQ�DGDODK�NXUDQJQ\D�PRWLYDVL�EHODMDU�SHVHUWD�GLGLN��.XUDQJQ\D�

PRWLYDVL�EHODMDU�SHVHUWD�GLGLN�PHQMDGL�VDODK�VDWX�IDNWRU�LQWHUQ�EHODMDU�\DQJ�GDSDW�

PHQJKDPEDW�SURVHV�SHPEHODMDUDQ��0RWLYDVL�EHODMDU�VDQJDW�SHQWLQJ�NDUHQD�PRWLYDVL�

GDSDW� PHQGRURQJ� SHVHUWD� GLGLN� DJDU� PHPLOLNL� SHULODNX� EHODMDU� XQWXN� PHQFDSDL�

WXMXDQ�GDQ�KDVLO�EHODMDU�\DQJ�RSWLPDO�
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3HPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�GDQ�NRPXQLNDVL�DGDODK�VDODK�VDWX�SULQVLS�

SHPEHODMDUDQ� GDODP� NXULNXOXP� ����� \DQJ� EHUPDQIDDW� XQWXN� PHQLQJNDWNDQ�

HILVLHQVL�GDQ�HIHNWLYLWDV�SHPEHODMDUDQ��0HGLD�SHPEHODMDUDQ�PHUXSDNDQ�VDODK�VDWX�

IDNWRU�\DQJ�PHPSHQJDUXKL�NHEHUKDVLODQ�SURVHV SHPEHODMDUDQ�

0HGLD� SHPEHODMDUDQ� PHUXSDNDQ� DODW� GDQ� VXPEHU� EHODMDU� \DQJ�

PHPXQJNLQNDQ� VLVZD� GDSDW� EHODMDU� GDUL� PDQD� VDMD� GDQ� NDSDQ� VDMD� GHQJDQ�

PHPDQIDDWNDQ� WHNQRORJL� LQIRUPDVL� GDQ� NRPXQLNDVL� XQWXN� PHQFDSDL� WXMXDQ�

SHPEHODMDUDQ��0HGLD�DXGLR�YLVXDO��GDODP�KDO�LQL�YLGHR�PHUXSDNDQ�PHGLD�\DQJ�GDSDW�

GLJXQDNDQ� GDODP� SURVHV� SHPEHODMDUDQ� GHQJDQ� PHOLEDWNDQ� SHQGHQJDUDQ� GDQ�

SHQJOLKDWDQ�VHNDOLJXV�

%HODMDU� PHUXSDNDQ� VXDWX� WDKDSDQ� SHUXEDKDQ� WLQJNDK� ODNX� LQGLYLGX� \DQJ�

UHODWLI�PHQHWDS�VHEDJDL�KDVLO�SHQJDODPDQ�GDQ�LQQWHUDNVL�GHQJDQ�OLQJNXQJDQ�\DQJ�

PHOLEDWNDQ� SURVHV� NRJQLWLI� �6\DK�� ������� 1DPXQ� WLGDN� VHPXD� SHUXEDKDQ� \DQJ�

GLDODPL�ROHK� LQGLYLGX�VLVZD�PHUXSDNDQ�KDVLO�EHODMDU�� DNDQ� WHWDSL� \DQJ�GLPDNVXG�

SHUXEDKDQ�GLVLQL�DGDODK�SHUXEDKDQ�\DQJ�WHUMDGL�VHFDUD�VDGDU�GDQ�WHUHQFDQD�XQWXN�

PHPSHUROHK�VHVXDWX�\DQJ�OHELK�EDLN�GDUL�VHEHOXPQ\D��6XWLNQR� ������

+DPDOLN�PHQJXQJNDSNDQ�EDKZD�KDVLO�EHODMDU�PHUXSDNDQ�SHUXEDKDQ�SDGD�

WLQJNDK�ODNX�VHVHRUDQJ�\DQJ�DZDOQ\D�WLGDN�WDKX�PHQMDGL�WDKX��SHUXEDKDQ�WLQJNDK�

ODNX� \DQJ� WHUPDVXN� KDVLO� EHODMDU� PHOLSXWL� SHQJHWDKXDQ�� HPRVLRQDO�� SHQJHUWLDQ�

NRQVHS��NHWHUDPSLODQ�HWLV�DWDX�EXGL�SHNHUWL�GDQ�VLNDS��+DPDOLN��������

,QGLNDWRU�KDVLO�EHODMDU�NRJQLWLI�VLVZD�GLEDJL�NH�GDODP�HQDP�MHQLV�\DLWX�������

SHQJHWDKXDQ��LQJDWDQ��KDIDODQ��NQRZOHGJH�������SHPDKDPDQ��FRPSUHKHQVLRQ�������

SHQHUDSDQ� �DSOLNDVL��� ���� DQDOLVLV�� ���� VLQWHVLV�� GDQ� ���� HYDOXDVL� �1DQD� 6XGMDQD�

�����������2OHK�NDUHQD�LWX�SHPEHODMDUDQ�GL�NHODV�KHQGDNQ\D�GLNHOROD�GHQJDQ�EDLN�

VHFDUD�NXDOLWDV�GDQ�NXDQWLWDV��.HEHUKDVLODQ�SURVHV�SHPEHODMDUDQ�WLGDN�WHUOHSDV�GDUL�

NHPDPSXDQ�JXUX�GDODP�PHPLOLK�GDQ�PHQJHPEDQJNDQ��PRGHO�SHPEHODMDUDQ�VHFDUD�

WHSDW�

5HQGDKQ\D� KDVLO� EHODMDU� NRJQLWLI� VLVZD� GL� GDODP� SURVHV� SHPEHODMDUDQ�

GLVHEDENDQ�ROHK�IDNWRU�IDNWRU�VHEDJDL�EHULNXW��

�� )DNWRU�IDNWRU�,QWHUQ��IDNWRU�GDUL�GDODP�GLUL�VLVZD��DGD���IDNWRU��\DLWX��

D� )DNWRU�-DVPDQL��IDNWRU�NHVHKDWDQ�GDQ FDFDW�WXEXK�
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E� )DNWRU�3VLNRORJLV��LQWHOHJHQVL��SHUKDWLDQ��PLQDW��EDNDW��PRWLI��NHPDWDQJDQ��

GDQ�NHVLDSDQ�

F� )DNWRU�NHOHODKDQ��NHOHODKDQ�EDLN�URKDQL�PDXSXQ�MDVPDQL�

�� )DNWRU�IDNWRU�(NVWHUQ��IDNWRU�GDUL�OXDU�GLUL�VLVZD��DGD���IDNWRU��

D� )DNWRU�NHOXDUJD�� FDUD�RUDQJ� WXD�PHQGLGLN�� UHODVL� DQWDU� DQJJRWD�� VXDVDQD�

UXPDK��NHDGDDQ�HNRQRPL�NHOXDUJD��SHQJHUWLDQ�RUDQJWXD�GDQ�ODWDU�EHODNDQJ�

NHEXGD\DDQ�

E� )DNWRU� VHNRODK��PHWRGH�PRGHO�PHQJDMDU��NXULNXOXP�� UHODVL�JXUX�GHQJDQ�

VLVZD�� UHODVL� VLVZD�GHQJDQ�VLVZD��GLVLSOLQ� VHNRODK��DODW�SHODMDUDQ��ZDNWX�

VHNRODK��VWDQGDU�SHODMDUDQ�GL�DWDV�XNXUDQ��NHDGDDQ�JHGXQJ��PHWRGH�EHODMDU��

GDQ�WXJDV�UXPDK�

F� )DNWRU�PDV\DUDNDW��NHJLDWDQ�VLVZD�GDODP�PDV\DUDNDW��PHGLD�PDVD��WHPDQ�

EHUJDXO��GDQ�EHQWXN�NHKLGXSDQ�PDV\DUDNDW��6ODPHWR� ������

'DUL�XUDLDQ�GL�DWDV�DGD�VDODK�VDWX�IDNWRU�SHQ\HEDE�KDVLO�EHODMDU�NRJQLWLI�\DLWX�

PHWRGH�PRGHO �FDUD�PHQJDMDU�JXUX���.DUHQD�PHWRGH�PHQJDMDU� \DQJ�NXUDQJ�EDLN�

DNDQ�PHPSHQJDUXKL�EHODMDU�VLVZD�\DQJ�WLGDN�EDLN�SXOD��6ODPHWR��������

.XULNXOXP� ����� PHQHNDQNDQ� SDGD� SHPEHODMDUDQ� \DQJ� EHUSXVDW� SDGD�

SHVHUWD�GLGLN��VWXGHQW�FHQWHUHG��GDQ�JXUX�KDQ\D�VHEDJDL�IDVLOLWDWRU�VDMD��2OHK�NDUHQD�

LWX�� NXULNXOXP� ����� PHPHUOXNDQ� PRGHO� SHPEHODMDUDQ� \DQJ� VHODUDV� GHQJDQ�

SHQGHNDWDQ� NRQVWULNWLYLVPH� \DLWX� PHOLEDWNDQ� SHVHUWD� GLGLN� XQWXN� DNWLI� GDODP�

PHPEDQJXQ�SHQJHWDKXDQQ\D�VHQGLUL��0RGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQV�DQG�

*HWWLQJ� $QVZHUV PHUXSDNDQ� VDODK� VDWX� PRGHO� SHPEHODMDUDQ� \DQJ� PHOLEDWNDQ�

SDUWLVLSDVL�DNWLI�SHVHUWD�GLGLN�GDODP�SURVHV�SHPEHODMDUDQ�NDUHQD�SHPEHODMDUDQQ\D�

GLGDVDUNDQ� DWDV� NHUMDVDPD� NHORPSRN��0DVLQJ�PDVLQJ� LQGLYLGX� GDODP� NHORPSRN�

PHPLOLNL�WDQJJXQJ�MDZDE�\DQJ�VDPD�GDODP�PHQFDSDL�WXMXDQ�NHORPSRN�

(QHQJ� 0XVOLKDK� PHQJXQJNDSNDQ� EDKZD� PRGHO� SHPEHODMDUDQ� \DLWX�

JDPEDUDQ�GDUL�DZDO�SHPEHODMDUDQ�VDPSDL�DNKLU�NHJLDWDQ�\DQJ�GLVDMLNDQ�NKDV�ROHK�

JXUX �0XVOLKDK�������� 'DODP�NDWD�ODLQ�PRGHO�SHPEHODMDUDQ�PHUXSDNDQ�NHPDVDQ�

DWDX� ELQJNDL� GDUL� SHQHUDSDQ� VXDWX� SHQGHNDWDQ�� VWUDWHJL�� PHWRGH� GDQ� WHNQLN�

SHPEHODMDUDQ��0RGHO�SHPEHODMDUDQ�GLSHUOXNDQ�XQWXN�PHQ\XVXQ�KLSRWHVLV�GDQ�WHRUL�

SHPEHODMDUDQ��0RGHO�SHPEHODMDUDQ�EHUJXQD�VHEDJDL�SHWXQMXN�GDODP�PHUHQFDQDNDQ�
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DNWLILWDV� GDQ� SHQJHORODDQ� SHPEHODMDUDQ�� .HWHSDWDQ� JXUX� GDODP� PHPLOLK� GDQ�

PHQJHPEDQJNDQ� PRGHO� SHPEHODMDUDQ� VHFDUD� WHSDW� DNDQ� PHPSHQJDUXKL� KDVLO�

EHODMDU�VLVZD��0RGHO�3HPEHODMDUDQ�&RRSHUDWLYH�/HDUQLQJ 7LSH�*LYLQJ�4XHVWLRQV�

DQG�*HWWLQJ�$QVZHU��&*4$��PHUXSDNDQ�MHQLV�SHPEHODMDUDQ�&RRSHUDWLYH /HDUQLQJ�

\DQJ� GLUDQFDQJ� XQWXN� PHPSHQJDUXKL� SROD� LQWHUDNVL� VLVZD� VHNDOLJXV� XQWXN�

PHOLEDWNDQ� VLVZD� GDODP� SHQLQMDXDQ� NHPEDOL� PDWHUL� SDGD� SHPEHODMDUDQ �,PDV�

0DHVDURK� ������

'DUL� WHRUL�WHRUL� \DQJ� WHODK GLMDEDUNDQ� GL� DWDV� GDSDW� GLVLPSXONDQ� EDKZD�

0RGHO� 3HPEHODMDUDQ� *LYLQJ� 4XHVWLRQ� DQG� *HWWLQJ� $QVZHU� PHUXSDNDQ� PRGHO�

SHPEHODMDUDQ� \DQJ� GLNHPEDQJNDQ� XQWXN� PHODWLK� VLVZD� PHUHNRQVWUXNVL�

SHQJHWDKXDQQ\D� VHQGLUL� GDQ� XQWXN� PHQJLQJDW� VHWLDS� WRSLN� \DQJ� GLSHODMDULQ\D�

VHODPD�SURVHV�SHPEHODMDUDQ�

'DODP� SURVHV� SHPEHODMDUDQ�� JXUX� PHPLOLNL� WXJDV� XQWXN� PHQGRURQJ��

PHPELPELQJ��PHQJD\RPL�GDQ�PHPEHUL�IDVLOLWDV�EHODMDU�EDJL�VLVZD�XQWXN�PHQFDSDL�

WXMXDQ��*XUX�PHPSXQ\DL�WDQJJXQJ�MDZDE�XQWXN�PHOLKDW�VHJDOD�VHVXDWX�\DQJ�WHUMDGL�

GDODP� NHODV� XQWXN� PHPEDQWX� SURVHV� SHUNHPEDQJDQ� VLVZD� �6ODPHWR� �������

.HEHUKDVLODQ� JXUX� GDODP� PHQ\DPSDLNDQ� PDWHUL� VDQJDWODK� WHUJDQWXQJ� SDGD�

NHODQFDUDQ�LQWHUDNVL�DQWDUD�JXUX�GHQJDQ�VLVZDQ\D��5XVZDQGL� ������

%DJDQ���� $OXU�3HQHOLWLDQ

)� +LSRWHVLV�3HQHOLWLDQ

+LSRWHVLV� DGDODK� MDZDEDQ� VHPHQWDUD� GDUL� VXDWX� SHUPDVDODKDQ� \DQJ� GLNDML��

6HEDJDL� MDZDEDQ� VHPHQWDUD�� �6DQMD\D�� ������ DGDSXQ� KLSRWHVLV� SURVHV� GDODP�

SHQHOLWLDQ�LQL�DGDODK��

+D���³7HUGDSDW�SHUXEDKDQ�\DQJ�SRVLWLI�WHUKDGDS�KDVLO�EHODMDU�VLVZD�NHODV�9,,,�

603�$O�0DQVKXUL\DK�GDODP�0DWD�3HODMDUDQ�3$,�VHWHODK�GLWHUDSNDQQ\D�PRGHO�

*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU�³

*XUX *LYLQJ�4XHVWLRQ�

DQG�*HWWLQJ�

$QVZHU�

6LVZD�
+DVLO %HODMDU
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+R ���³7LGDN WHUGDSDW�SHUXEDKDQ�\DQJ�SRVLWLI�WHUKDGDS�KDVLO�EHODMDU�VLVZD�NHODV�

9,,,�603�$O�0DQVKXUL\DK�GDODP�0DWD�3HODMDUDQ�3$,� VHWHODK�GLWHUDSNDQQ\D�

PRGHO�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU´

*� +DVLO�3HQHOLWLDQ�\DQJ�7HUGDKXOX

3HQHOLWLDQ�LQL�PHQJHQDL�PRGHO�SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�

$QVZHU�\DQJ�EHUSHQJDUXK�WHUKDGDS�PDVDODK�KDVLO�EHODMDU�VLVZD�SDGD�PDWD�SHODMDUDQ�

3$,�NHODV�9,,,�GL�603�$O�0DQVKXUL\DK��7HQWDQJ�PDVDODK� WHUVHEXW� WHODK�EDQ\DN�

GLODNXNDQ�SHQHOLWL�ODLQ�EHUGDVDUNDQ�WLQMDXDQ�SXVWDND��WHUGDSDW�EHEHUDSD�SHQHOLWLDQ�

\DQJ�UHOHYDQ�GHQJDQ�SHQHOLWLDQ�LQL�\DLWX��

�� $QJJLWD�'ZL�:DUGDQL���������6NULSVL�\DQJ�EHUMXGXO�³�3HQJDUXK�3HQHUDSDQ�

0RGHO�3HPEHODMDUDQ�*LYLQJ�4XHVWLRQV�DQG�*HWWLQJ�$QVZHU�0HQJJXQDNDQ�0HGLD�

$XGLR�9LVXDO�WHUKDGDS�0RWLYDVL�%HODMDU�GDQ�+DVLO�%HODMDU�.RJQLWLI�6LVZD�.HODV�;�

6PDQ� �� <RJ\DNDUWD´� EHUGDVDUNDQ� KDVLO� SHQHOLWLDQ GDODP� VNULSVL� LQL� PHQJDPELO�

NHVLPSXODQ� VDODK� VDWXQ\D� \DLWX� � DGD� SHUEHGDDQ� SHQJDUXK� SHQHUDSDQ� PRGHO�

SHPEHODMDUDQ�*LYLQJ� 4XHVWLRQ� DQG� *DWWLQJ� $QVZHU�PHQJJXQDNDQ� DXGLR� YLVXDO�

WHUKDGDS� PRWLYDVL� EHODMDU� GDQ� KDVLO� EHODMDU� NRJQLWLI� VLVZD� NHODV� ;� 60$1� ��

<RJ\DNDUWD�� 7HPXDQ� GDUL� SHQHOLWLDQ� LQL�PHQXQMXNNDQ� EDKZD�PRWLYDVL� GDQ� KDVLO�

EHODMDU� VLVZD� PHQLQJNDW� VHWHODK� PHQJJXQDNDQ� PRGHO� SHPEHODMDUDQ� *LYLQJ�

4XHVWLRQV�DQG�*HWWLQJ�$QVZHU�PHQJJXQDNDQ�0HGLD�$XGLR�9LVXDO�

�� <XQL�)LWD�.KXU�5DKPL�� �������6NULSVL� \DQJ�EHUMXGXO� ³3HQJDUXK�0HWRGH�

3HPEHODMDUDQ� *LYLQJ� 4XHVWLRQ� DQG� *DWWLQJ� $QVZHU� WHUKDGDS� KDVLO� EHODMDU�

0DWHPDWLND�6LVZD�.HODV�9,,,�07V1�1JDQWUX�7DKXQ�$MDUDQ����������´� MXUXVDQ�

7DGULV�0DWHPDWLND�)DNXOWDV�7DUEL\DK�GDQ� ,OPX�.HJXUXDQ� ,QVWLWXW�$JDPD� ,VODP�

1HJHUL 7XOXQJDJXQJ�� .HVLPSXODQ� GDUL� SHQHOLWLDQ� LQL� \DLWX� DGD� SHQJDUXK� \DQJ�

VLJQLILNDQ�PHWRGH� SHPEHODMDUDQ�*LYLQJ�4XHVWLRQ� DQG�*HWWLQJ� $QVZHU� WHUKDGDS�

KDVLO�EHODMDU�0DWHPDWLND�VLVZD�

�� 6XGD\DW�� �������6NULSVL� \DQJ�EHUMXGXO� ³3HQJDUXK�6WUDWHJL�3HPEHODMDUDQ�

$NWLI� 7HNQLN� *LYLQJ� 4XHVWLRQ� DQG� *HWWLQJ� $QVZHU� 7HUKDGDS� +DVLO� %HODMDU�

0DWHPDWLND� 6LVZD� �4XDVL� (NVSHULPHQ� GL� 60$1� �� -DNDUWD�´�� %HUGDVDUNDQ�

SHQHOLWLDQ�6XGD\DW� ������� ���� EDKZD�GDUL� KDVLO� WHV� \DQJ�GLEHULNDQ� NHSDGD� NHODV�

HNVSHULPHQ� SHPEHODMDUDQQ\D�PHQJJXQDNDQ� WHNQLN�*LYLQJ�4XHVWLRQ� DQG�*HWWLQJ�
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$QVZHU�GLSHUROHK�QLODL�WHUHQGDK�DGDODK����GDQ�QLODL�WHUWLQJJL�DGDODK�����6HGDQJNDQ�

KDVLO� WHV� \DQJ� GLEHULNDQ� NHSDGD� NHODV� NRQWURO� SHPEHODMDUDQQ\D� PHQJJXQDNDQ�

VWUDWHJL� SHPEHODMDUDQ� NRQYHQVLRQDO�PHWRGH� HNVSRVLWRUL�� GLSHUROHK� QLODL� WHUHQGDK�

DGDODK� ��� GDQ� QLODL� WHUWLQJJL� ���� +DVLO� EHODMDU� PDWHPDWLND� VLVZD� PHQJJXQDNDQ�

VWUDWHJL�SHPEHODMDUDQ�DNWLI�WHNQLN�*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU�PHPSXQ\DL�

NHPDPSXDQ�PDWHPDWLND�VLVZD�OHELK�EDLN�\DLWX�PHPLOLNL�UDWD�UDWD�VHEHVDU�������GDQ�

KDVLO� EHODMDU� PHQJJXQDNDQ SHPEHODMDUDQ� NRQYHQVLRQDO� PHWRGH� HNVSRVLWRUL�

PHPSXQ\DL�NHPDPSXDQ�PDWHPDWLND�\DQJ�NXUDQJ�EDLN�VHEDE�KDQ\D�PHPLOLNL�UDWD�

UDWD� VHEHVDU� ������ 'DSDW� GLVLPSXONDQ� EDKZD� VWUDWHJL� SHPEHODMDUDQ� DNWLI� WHNQLN�

*LYLQJ�4XHVWLRQ�DQG�*HWWLQJ�$QVZHU�GDSDW�PHQMDGL�DOWHUQDWLI GDODP�PHQHUDSNDQ�

YDULDVL�VWUDWHJL�SHPEHODMDUDQ��+DO�LQL�VHVXDL�GHQJDQ�KDVLO�SHQJXMLDQ�VWDWLVWLN \DQJ�

FXNXS� VLJQLILNDQ��%HUGDVDUNDQ� WHRUL�WHRUL� \DQJ� DGD� GDQ� EHUGDVDUNDQ�SHUKLWXQJDQ�

VWDWLVWLF� \DQJ� WHODK� GLODNXNDQ� WHUEXNWL� EDKZD� VWUDWHJL� SHPEHODMDUDQ� LQL� GDSDW�

PHPEHUL�SHQJDUXK�\DQJ�EDLN�\DLWX�GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�PDWHPDWLND�

\DQJ�OHELK�EDLN��

'DUL�+DVLO�3HQHOLWLDQ�WHUGDKXOX�DGD�MXGXO�\DQJ�KDPSLU�VDPD GHQJDQ�MXGXO�

\DQJ�SHQHOLWL�VDMLNDQ��DNDQ�WHWDSL�EHUEHGD�GDODP�PHQHUDSNDQQ\D��-XGXO�GLDWDV�DGD�

\DQJ�PHQHOLWL� WHQWDQJ�SHQJDUXK�VHGDQJNDQ�SHQHOLWL�EHUEHGD�GHQJDQ�\DQJ�ODLQQ\D�

\DNQL� EHUMXGXO� 3HQHUDSDQ� 0RGHO� 3HPEHODMDUDQ� *LYLQJ� 4XHVWLRQ� DQG� *DWWLQJ�

$QVZHU XQWXN� 0HQLQJNDWNDQ +DVLO� %HODMDU� 6LVZD� 'DODP� 3HPEHODMDUDQ� 3$,

�3HQHOLWLDQ�7HUKDGDS�6LVZD�.HODV�9,,, GL�603�$O�0DQVKXUL\DK��


