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$EVWUDN��7DUJHW�SHQHOLWL�LQL�DGDODK�PHQFLSWDNDQ�WHURERVDQ�EHODMDU�PHODOXL�SDNHW�NRPLN�EHUXSD�PDWHUL

3HQGLGLNDQ�.HZDUJDQHJDUDDQ�\DQJ�GLNHPDV�GHQJDQ�FHULWD�VHGHUKDQD�GDQ�JDPEDU�\DQJ�PHQDULN�GDUL

NRQGLVL� NHKLGXSDQ� Q\DWD� VHKDUL�KDUL� DQDN�� 'HQJDQ� GHVDLQ� SHQHOLWLDQ� SHQJHPEDQJDQ� GDQ� WHNQLN

SHQJXPSXODQ�GDWD�REVHUYDVL��ZDZDQFDUD��GDQ�WHV�GLKDVLONDQ�SHQHOLWLDQ�VHEDJDL�EHULNXW��D��WDKXQ�SHUWDPD

PHQJKDVLONDQ�SURWRWLSH�SHPEHODMDUDQ�EHUEDVLV�NRPLN�SDGD�SHQGLGLNDQ�NHZDUJDQHJDUDDQ��GDQ�E��WDKXQ

NHGXD�PHQJKDVLONDQ� XML� HIHNWLYLWDV� SHQFDSDLDQ� UDQDK� DIHNWLI� GDODP� SHPEHODMDUDQ� SHQGLGLNDQ

NHZDUJDQHJDUDDQ�GHQJDQ�SHQHUDSDQ�PRGHO�SHPEHODMDUDQ�EHUEDVLV�NRPLN�SDGD�DQDN�EHUNHVXOLWDQ�EHODMDU

\DQJ� VDQJDW� VLJQLILNDQ� GL� NDEXSDWHQ�6LGRDUMR�� NDEXSDWHQ�0RMRNHUWR� GDQ�NRWD�6XUDED\D��+DVLO� DNKLU

SHQHOLWLDQ�LQL�DGDODK�EXNX�NRPLN�EHODMDU�XQWXN�NHODV����NHODV���GDQ�NHODV���\DQJ�WHODK�PHQGDSDWNDQ

SHQJHVDKDQ�EHUXSD�,6%1�

.DWD�NXQFL��SHPEHODMDUDQ�EHUEDVLV�NRPLN��UDQDK�DIHNWLI��GDQ�DQDN�EHUNHVXOLWDQ�EHODMDU

$EVWUDFW��7KH�UHVHDUFK�WDUJHW�ZDV�WR�FUHDWH�D�OHDUQLQJ�LQQRYDWLRQ�WKURXJK�FRPLF�SDFNDJH�LQ�WKH�IRUP�RI

FLYLOL]DWLRQ�HGXFDWLRQ�ZKLFK�ZDV�SDFNHG�E\�VLPSO\�VWRU\�DQG� LQWHUHVWLQJ�SLFWXUH�IURP�WKH�GDLO\� OLIH�RI

FKLOGUHQ��%\�XVLQJ�GHYHORSLQJ�UHVHDUFK�DQG�FROOHFWLQJ�GDWD�WHFKQLTXH�VXFK�DV�REVHUYDWLRQ��LQWHUYLHZ��DQG

WHVW�LW�ZDV�UHVXOWHG�DV�WKH�IROORZLQJ��D��WKH�ILUVW�\HDU�UHVXOWHG�SURWRW\SH�OHDUQLQJ�EDVH�FRPLF�WR�FLYLOL]DWLRQ

HGXFDWLRQ��DQG�E��WKH�VHFRQG�\HDU�UHVXOWHG�HIIHFWLYHQHVV�WHVW�RI�DWWDLQLQJ�DIIHFWLYH�GRPDLQ�LQ�OHDUQLQJ

FLYLOL]DWLRQ�HGXFDWLRQ�E\�DSSO\LQJ�OHDUQLQJ�PRGHO�EDVH�FRPLF�IRU�GLIILFXOW\�OHDUQLQJ�FKLOGUHQ�ZKR�ZDV�YHU\

VLJQLILFDQW�LQ�6LGRDUMR��'LVWULFW��0RMRNHUWR�'LVWULFW�DQG�6XUDED\D�FLW\��7KH�HQG�RI�WKLV�UHVXOW�LV�FRPLF�ERRN

IRU�WKLUG��WKH�IRXUWK��DQG�ILIWK�FODVVHV��ZKLFK�KDG�JRW�,6%1�

.H\�ZRUGV��OHDUQLQJ�EDVH�FRPLF��DIIHFWLYH�GRPDLQ�DQG�GLIILFXOW\�OHDUQLQJ�FKLOGUHQ

3HQGDKXOXDQ

.HGXGXNDQ� JXUX� VHEDJDL� RUDQJ� WXD� NHGXD

PHQJDQGXQJ� PDNQD�� EDKZD�PDV\DUDNDW� GDQ

QHJDUD�PHPEHULNDQ� NHSHUFD\DDQ� NHSDGD� JXUX

XQWXN�PHQGLGLN� DQDN� VHODPD�PHUHND� EHUDGD� GL

VHNRODK��.HEHUDGDDQ�DQDN�GL�VHNRODK�EXNDQ�KDQ\D

PHQXQWXW� LOPX� SHQJHWDKXDQ��PHODLQNDQ� EHODMDU

GDQ� EHUJDXO� VHVDPD� VLVZD� GHQJDQ� VHPXD� JXUX�

6HPXD� DQDN� PHQHULPD� SHQJDUXK� SHUJDXODQ�

EDKNDQ� GHQJDQ� VDGDU� PHQ\HUDS� FRQWRK� GDQ

NHWHODGDQDQ�\DQJ� GLDODPL� DWDX� GLDPDWL�PHUHND�

$QDN�XVLD�VHNRODK�GDVDU��VLNDS�NULWLVQ\D�PXODL

EHUNHPEDQJ�� NDUHQD� LWX� DSD� \DQJ�PHUHND� DPDWL

GDQ� VDNVLNDQ� GDUL� VHVDPD� WHPDQ�PDXSXQ� SDUD

JXUX��PHUHND�VHUDS�DWDX�WLUX��7LQJNDK�ODNX�PHQLUX

LWX��NDUHQD�PHUHND�PXODL�EHODMDU�EDJDLPDQD�KLGXS�

EHUVLNDS� GDQ� EHUWLQJNDK� ODNX�� 6HVXQJJXKQ\DODK�

PHUHND�EHOXP�VDGDU�EHQDU�DQWDUD�\DQJ�EHQDU�GDQ

EDLN��GHQJDQ�VXDWX�WLQGDNDQ�DWDX�WXWXU�NDWD�\DQJ

VDODK� GDQ� NXUDQJ� EDLN�� -DGL�� PHUHND� SHUOX� GL�

ELPELQJ� GL� GDODP� VLNDS� KLGXS�� VRSDQ� VDQWXQ� GDQ

WDWDNUDPD�

8QWXN� PHPELQD� VLNDS� KLGXS� VRSDQ� GDQ

EHUWDWDNUDPD�� WLGDN� FXNXS� GHQJDQ� XUDLDQ

SHODMDUDQ� �WHRUL�� SDQMDQJ� OHEDU��PHODLQNDQ� SHUOX

GHQJDQ� FRQWRK� GDQ� WLQGDNDQ�Q\DWD��8UDLDQ� NDWD�

NDWD� DWDX� YHUEDOLVPH� DNDQ� NXUDQJ� EHUPDNQD

GLEDQGLQJNDQ� GHQJDQ� VLNDS�� FRQWRK� GDQ� WLQGDNDQ

Q\DWD��8QWXN�LWX�SULEDGL�JXUX�GL�GDODP�GDQ�GL�OXDU

NHODV� DGDODK� SXVDW� SHUKDWLDQ� VLVZD�� FLWD� LGHDO�

DWDX�WRNRK� LGROD�PHUHND��.DUHQD� LWX�SULEDGL�VDQJ

JXUX� KHQGDNQ\D� EHUVLNDS� GDQ� EHUODNX� VHODOX

PHPDQFDUNDQ� NHWHODGDQDQ�

'L�VDPSLQJ�LWX�NHPDPSXDQ�GDQ�NHPDXDQ�JXUX

GHQJDQ�VHQL��NLDW��PHQGLGLN��GDSDW�PHPLNDW�DQDN

GLGLN� GDODP� SHPEHODMDUDQ� XQWXN� EHUVDPD�VDPD
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ���� (GLVL�.KXVXV���� -XQL� ����

PHQFDSDL� WXMXDQ�� *XUX� VHEDJDL� SHQJHOROD� NHODV

EHUDUWL� SHQJHQGDOL� DUDK� SURVHV� EHODMDU�PHQJDMDU�

7HRUL�NHSHQGLGLNDQ�PHQJDMDUNDQ�EDKZD�DQDN�GLGLN

EXNDQODK� REMHN� SHQGLGLNDQ� DWDX� REMHN

SHQJDMDUDQ��PHODLQNDQ�VHEDJDL�VXEMHN�GLGLN�\DQJ

SRWHQVL� SULEDGLQ\D�PHQJDODPL� GHQJDQ� VDGDU� GDQ

DNWLI� GDODP� SURVHV� EHODMDU� PHQJDMDU�� 3URVHV

EHODMDU� DGDODK� DXWR� DNWLYLWDV� DWDX� NHJLDWDQ

PDQGLUL� PHQMDODQL� NXULNXOXP� VHEDJDL� ODQGDVDQ

SDFX�PHQXMX� WXMXDQ�

3HUOX� GLVDGDUL� ROHK� JXUX� EDKZD� GL� VDPSLQJ

SRWHQVL� VXEMHN� GLGLN� FXNXS� EDLN�� NRQGLVL

OLQJNXQJDQ� EHODMDU� PHQJDMDU� VH\RJ\DQ\D

PHQXQMDQJ� DJDU� GDSDW�PHQMDPLQ� NHEHUKDVLODQ

SURVHV� EHODMDU�PHQJDMDU�� .RQGLVL� SHQXQMDQJ� LQL�

DGDODK� VLNDS� JXUX� \DQJ� PHQGRURQJ� GDQ

PHQXPEXKNDQ� PRWLYDVL� VHUWD� VDUDQD� PHGLD

EHODMDU�PHQJDMDU�\DQJ�PHPDGDL��'HQJDQ�NRQGLVL

\DQJ�PHPDGDL� VXEMHN� GLGLN� DNDQ� DNWLI� EHODMDU�

GHQJDQ�EHUMDODQ�GL�GHSDQ�XQWXN�PHQJKDGDSL�GDQ

PHPHFDKNDQ� PDVDODK�PDVDODK� SHQJDMDUDQ�

VHPHQWDUD� JXUX� EHUMDODQ� GL� EHODNDQJ� WXW� ZXUL

KDQGD\DQL�

0HQJDMDUNDQ� 3HQGLGLNDQ� 3DQFDVLOD� GDQ

.HZDUJDQHJDUDDQ� �33.Q�� \DQJ� GDODP�NXULNXOXP

����� WHUJDEXQJ� GDODP� 3HQGLGLNDQ� .HZDUJD�

QHJDUDDQ� GDQ�3HQGLGLNDQ�6RVLDO� �3.36�� EHUSXVDW

GDQ�EHULQWL�SDGD�QLODL�PRUDO�GDQ�EHOD�QHJDUD��*XUX

ZDMLE�PHQJLGHQWLILNDVLNDQ�GLULQ\D�GHQJDQ�QLODL�QLODL

GDQ� SUDNWLN� DVDV�DVDV�PRUDO�� DUWLQ\D� JXUX� VHODOX

GLMLZDL� GDQ� GLODQGDVL� QLODL� PRUDO�� 3HQGLGLNDQ

.HZDUJDQHJDUDDQ� EDQ\DN� PHQXQWXW� SDGD

SHULODNX�PRUDO� DWDX� UDQDK� DIHNWLI� GDODP� SURVHV

SHPEHODMDUDQ��2OHK�NDUHQD� LWX�JXUX�KDUXV�NUHDWLI

PHQFDUL�PHWRGH� GDQ�PHGLD� \DQJ� VHVXDL� GHQJDQ

NRQGLVL�SHUNHPEDQJDQ�EHODMDU�DQDN��+DO�LQL�VHVXDL

GHQJDQ� SHQMHODVDQ� LVL� SDVDO� ��� D\DW� �� 8QGDQJ�

8QGDQJ� 1RPRU� ���� 7DKXQ� ����� �88� ���������

\DQJ� LQWLQ\D� EDKZD� NXULNXOXP� GLVXVXQ� VHVXDL

GHQJDQ� MHQMDQJ� SHQGLGLNDQ� GDODP� NHUDQJND

1HJDUD� .HVDWXDQ� 5HSXEOLN� ,QGRQHVLD� GHQJDQ

PHPSHUKDWLNDQ� SHQLQJNDWDQ� LPDQ� GDQ� WDNZD�

SHQLQJNDWDQ� DNKODN�PXOLD�� SHQLQJNDWDQ� SRWHQVL�

NHFHUGDVDQ��GDQ�PLQDW�SHVHUWD�GLGLN��NHUDJDPDQ

SRWHQVL� GDHUDK� GDQ� OLQJNXQJDQ�� WXQWXWDQ

SHPEDQJXQDQ� GDHUDK� GDQ� QDVLRQDO�� WXQWXWDQ

GXQLD� NHUMD�� SHUNHPEDQJDQ� LOPX� SHQJHWDKXDQ�

WHNQRORJL�GDQ�VHQL��DJDPD��GLQDPLND�SHUNHPEDQJ�

DQ� JOREDO� GDQ� SHUVDWXDQ� QDVLRQDO� GDQ� QLODL�QLODL

NHEDQJVDDQ� �88����� ������

.XULNXOXP� \DQJ� GLDPDQDWNDQ� GDODP�88� ���

�����SDVDO����WHUVHEXW�WLGDN�DNDQ�GDSDW�GLZXMXG�

NDQ� ROHK� DQDN� GLGLN� GDODP� NHKLGXSDQ� VHKDUL�

KDULQ\D� DSDELOD� JXUX� KDQ\D�PHQMHODVNDQ� DWDX

PHPEHULNDQ�FHUDPDK�VHFDUD�SDQMDQJ�OHEDU�PDWHUL

LWX�� DSDODJL� XQWXN� DQDN� EHUNHVXOLWDQ� EHODMDU�� +DO

LQL� DNDQ�PHPEXDW� DQDN� OHNDV� ERVDQ� GDQ� DNDQ

DQWLSDWL� WHUKDGDS�PDWHUL�PDWHUL� \DQJ� DGD�� $GD

GXNXQJDQ�GDWD�VHEHOXPQ\D��PDWD�SHODMDUDQ�PDVLK

EHUQDPD�303�GDQ�363%��EDKZD�KDVLO�SRROLQJ�GDUL

���� UHVSRQGHQ� SHODMDU� WHQWDQJ� VHJDOD� VHVXDWX

\DQJ� SHUOX� GLODNXNDQ� XQWXN�PHQLQJNDWNDQ� UDVD

SDWULRWLVPH� GL� NDODQJDQ� JHQHUDVL� PXGD� GDQ

SRROLQJ� NHPEDOL� ���� UHVSRQGHQ�PHQXQMXNNDQ

KDVLO���������PDVLK�PHOLKDW�SHUOXQ\D�SHQLQMDXDQ

NHPEDOL�PDWHUL�303�GDQ�363%��$ODVDQ�\DQJ�GDSDW

GLKLPSXQ�DGDODK����UHVSRQGHQ�����������PHOLKDW

DSD� \DQJ� GLEHULNDQ� GDODP�PDWHUL� SHODMDUDQ� 303

GDQ�363%�PDVLK� WHUODOX� EHUVLIDW� WHRULWLV� VHKLQJJD

WLGDN�MHODV�������������UHVSRQGHQ�PHOLKDW�FRQWRK�

FRQWRK�\DQJ�DGD�SDGD�PDWHUL�WHUODOX�PHPELQJXQJ�

NDQ�����UHVSRQGHQ�����������PHPEHULNDQ�DODVDQ

SHUOX� DGDQ\D� WDPEDKDQ� FRQWRK� NRQJNULW� XQWXN

PHQXQMDQJ� WHRUL� \DQJ� WHUGDSDW� SDGD� PDWHUL

SHODMDUDQ� LWX�� GDQ� ��� UHVSRQGHQ� ��������� WLGDN

PHPEHULNDQ� NRPHQWDU� SDGD� SHUQ\DWDDQ� LWX

�6XU\D�� ��2NWREHU� �������0DVDODK� GHPLNLDQ� ELOD

WLGDN�GLDQWLVLSDVL�VHFDUD�GLQL�GHQJDQ�PHPEHULNDQ

FRQWRK� NRQJNULW� PDWHUL� 3HQGLGLNDQ� .HZDUJD�

QHJDUDDQ� \DQJ� PXQFXO� VHMDN� GLEHUODNXNDQ

NXULNXOXP������GDODP�EHQWXN�SHULODNX�Q\DWD��PDND

DNDQ� WHUMDGL� SHUPDVDODKDQ�\DQJ� VDPD� �303� GDQ

363%�SDGD�NXULNXOXP�������

2OHK� NDUHQD� LWX�� PHODOXL� SHQHOLWLDQ� LQL�

GLDVXPVLNDQ� EDKZD� VLNDS� \DQJ� GLWXQWXW� GDODP

PDWD� SHODMDUDQ� 3HQGLGLNDQ� .HZDUJDQHJDUDDQ

DNDQ� HIHNWLI� GDSDW� GLMDODQNDQ� ROHK� SHVHUWD� GLGLN

WHUXWDPD� DQDN� XVLD� VHNRODK� GDVDU�� DSDELOD� DGD

PHGLD�KLEXUDQ�\DQJ�VDQJDW�GLVHQDQJL�DQDN�PHODOXL

FRQWRK�FRQWRK�SHULODNX�OHZDW�PHGLD�NRPLN�EHODMDU�

'DUL� PHGLD� SHUPDLQDQ� ³NRPLN´� WHUVHEXW� SHUOX

GLFLSWDNDQ� GHVDLQ� \DQJ�PHQDULN� DQWDUD� JDPEDU

GHQJDQ� LVL�PDWHUL� VHKLQJJD� NRPLN� EHODMDU� GDSDW

PHQMDGL� KLEXUDQ� DQDN� VHNDOLJXV� �PHPEHODMDUNDQ

DQDN�PHODOXL�SHVDQ�GL�GDODPQ\D��$GDSXQ�UXPXVDQ

PDVDODK� GDODP� SHQHOLWLDQ� LQL� DGDODK� � VHEDJDL

EHULNXW�� ��� $SDNDK� DGD� HIHNWLYLWDV� SHQFDSDLDQ

UDQDK� DIHNWLI� GDODP� SHPEHODMDUDQ� SHQGLGLNDQ

NHZDUJDQHJDUDDQ� GHQJDQ� SHQHUDSDQ� PRGHO
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SHPEHODMDUDQ� EHUEDVLV� NRPLN� SDGD� DQDN

EHUNHVXOLWDQ�EHODMDU"����%DJDLPDQD�EHQWXN�SURGXN

DNKLU�PRGHO� SHPEHODMDUDQ� EHUEDVLV� NRPLN� SDGD

SHQGLGLNDQ� NHZDUJDQHJDUDDQ"

3HQHOLWLDQ� EHUWXMXDQ� XQWXN�� ���PHQJNDML� DGD

WLGDNQ\D� HIHNWLYLWDV� SHQFDSDLDQ� UDQDK� DIHNWLI

GDODP� SHPEHODMDUDQ� SHQGLGLNDQ� NHZDUJD�

QHJDUDDQ�PHODOXL�SHQHUDSDQ�PRGHO�SHPEHODMDUDQ

EHUEDVLV� NRPLN� SDGD� DQDN� EHUNHVXOLWDQ� EHODMDU�

���PHQJHPEDQJNDQ�PRGHO�SHPEHODMDUDQ�EHUEDVLV

NRPLN� VHEDJDL� SURGXN� DNKLU� XQWXN� SHQGLGLNDQ

NHZDUJDQHJDUDDQ� EDJL� DQDN� EHUNHVXOLWDQ� EHODMDU�

.DMLDQ�/LWHUDWXU

3HUVRDODQ�EHVDU� \DQJ� GLKDGDSL� DQDN� EHUNHVXOLWDQ

EHODMDU� DGDODK�PLQDW� EHODMDU� \DQJ� UHQGDK� GDQ

EHODMDU� \DQJ� FHSDW� ERVDQ�� DSDODJL�PHQJKDGDSL

PDWHUL� 3HQGLGLNDQ� .HZDUJDQHJDUDDQ� \DQJ� SHQXK

GHQJDQ�NHELDVDDQ�FHULWD��'DWD�3XVEDQJ�.XUUDQGLN

%DOLWEDQJ�'LNQDV�KDVLO�SHQHOLWLDQ�GDUL������VLVZD

GLWHPXNDQ� VHEDQ\DN� ���� VLVZD� EHUNHVXOLWDQ

EHODMDU� DWDX� ������� �:LG\DVWRQR�������� -XPODK

WHUVHEXW� FXNXS� IDQWDVWLN� XQWXN� GLWDQJDQL� VHFDUD

LQWHQVLI��2OHK�NDUHQD�LWX��PHODOXL�SHQHOLWLDQ�LQL�WHODK

GLWHPXNDQ� WHURERVDQ�VROXVL� WHUKDGDS� VDODK� VDWX

NHVXOLWDQ� DQDN� SDGD� PDWHUL� 3HQGLGLNDQ

.HZDUJDQHJDUDDQ� GHQJDQ� PHPEHULNDQ� SDNHW

EHODMDU� EHUEDVLV� NRPLN�� $VXPVL� \DQJ�PHQGDVDUL

DGDODK� EHODMDU� GHQJDQ� NHVHQDQJDQ� PHOLKDW

JDPEDU�GDQ�PHPDKDPL�LVL�FHULWD�DNDQ�PHQGRURQJ

PLQDW� EHODMDU� GDQ�PHQJXUDQJL� UDVD� ERVDQ� DQDN�

$SDELOD� GXD�SHUVRDODQ� LWX�GDSDW� GLDWDVL�KDUDSDQ�

Q\D�DGDODK�SUHVWDVL�DQDN�DNDQ�PHQLQJNDW��$VXPVL

LQL� GLSHUNXDW� WHPXDQ� EDKZD� DQDN� WXQDJUDKLWD� GL

6LGRDUMR� GDSDW�PHQFDSDL� UDQDK� DIHNWLI� GDODP

SHPEHODMDUDQ� 33NQ�PHODOXL� EHQWXN� SHUPDLQDQ

VHSHUWL� SDQJJXQJ� ERQHND� �:DK\XGL�� �����

6XMDUZDQWR���������XODU� WDQJJD� �:DK\XGL�� �����

GDQ�FHULWD� EHUJDPEDU� �:DK\XGL��������

$QDN� EHUNHVXOLWDQ�EHODMDU�PHUXSDNDQ� ELGDQJ

JDUDSDQ� \DQJ�PDVLK� UHODWLI�PXGD� GDODP� GXQLD

SHQGLGLNDQ� OXDU� ELDVD� �6RHPDQWUL�������� %DKNDQ

DQDN� LQL� WHUPDVXN� NH� GDODP�NHORPSRN� WHUVHQGLUL

\DQJ�GLVHEXW�OHDUQLQJ�GLVDELOLWLHV��3UHYDOHQVL�DQDN

EHUNHVXOLWDQ�EHODMDU�GL�VHNRODK�PHQXUXW�EHEHUDSD

OLWHUDWXU� UHQWDQJQ\D� EHUNLVDU� DQWDUD� �±����

�/HDUQHU�� ������� �±����� �/RYLWW�������� GDQ

GLSHUNLUDNDQ�PHQFDSDL� �����GDUL� SRSXODVL� DQDN�

DQDN�6'��*HGGHV��������+DVLO�VXUYH\�WHUKDGDS���

6'1�GL�'.,�WDKXQ������GLWHPXNDQ���������DQDN

\DQJ� GLQ\DWDNDQ� ROHK� JXUX� VHEDJDL� EHUNHVXOLWDQ

EHODMDU��0XO\RQR�	�,EUDKLP�������

'DWD� WHUVHEXW�PHQXQMXNNDQ� EDKZD� NHVXOLWDQ

EHODMDU� SHUOX� DGD� WHURERVDQ� SHQDQJDQDQ� \DQJ

LQWHQVLI��0XUWDGOR� ������� WHODK�PHODNXNDQ�XSD\D

XQWXN� PHQLQJNDWNDQ� SUHVWDVL� EHODMDU� DQDN

EHUNHVXOLWDQ�EHODMDU� GL� 6'1�:DUX� ,� GDQ�:DUX� ,9

PHODOXL� SHQGHNDWDQ� NRRSHUDWLI� WLSH� 7$,� KDVLOQ\D

FXNXS� VLJQLILNDQ�� /DLQ� KDOQ\D� GHQJDQ� +LGD\DK

������� GHQJDQ� PHQFRED� PHQLQJNDWNDQ

NHPDPSXDQ� JXUX� XQWXN� PHQDQJDQL� DQDN

EHUNHVXOLWDQ� EHODMDU�� KDVLOQ\D� EDKZD� DGD

SHUEHGDDQ� SUHVWDVL� EHODMDU� DQDN� EHUNHVXOLWDQ

EHODMDU� VHEHOXP� GDQ� VHVXGDK� SHODNVDQDDQ

LQWHUYHQVL� JXUX� NHODV� \DQJ�PHPLOLNL� NHPDPSXDQ

PHQDQJDQL� DQDN� EHUNHVXOLWDQ� EHODMDU�

6HEDJDL� UXMXNDQ� WHRUL� EDJL� SHQHOLWL� GDODP

XSD\D� PHQDQJDQL� DQDN� EHUNHVXOLWDQ� EHODMDU

DGDODK� XSD\D�PHQJLGHQWLILNDVL� NHVXOLWDQ� EHODMDU

DQDN�� -LND� \DNLQ� EDKZD� NDUDNWHULVWLN� XWDPD

NHVXOLWDQ�EHODMDU�LWX�DGDODK�KLSHUDNWLI�GDQ�PDVDODK

SHUVHSWXDO�PRWRULN�PDND� SURVHGXU� LGHQWLILNDVL

DNDQ� GLDUDKNDQ� NH� VDQD�� MLND� PDVDODK� EDKDVD

PDND� LGHQWLILNDVL� DNDQ� GLIRNXVNDQ� SDGD

SHQJXNXUDQ� NHWHUDPSLODQ� EHUEDKDVD�� 'HQJDQ

GHPLNLDQ� LGHQWLILNDVL� DQDN� EHUNHVXOLWDQ� EHODMDU

DNDQ� EHUJDQWXQJ� SDGD� GHILQLVL�� RULHQWDVL� GDQ

SURVHGXU� HYDOXDVL� \DQJ� GLJXQDNDQ� �6RPDQWUL�

������

.HQGDWLSXQ� GHPLNLDQ� SULQVLS�SULQVLS� GDVDU

HYDOXDVL� EDJL� DQDN� EHUNHVXOLWDQ� EHODMDU� SHUOX

GLNHWDKXL�GDQ�GLIDKDPL��\DLWX����� WHV�DWDX� WHNQLN

HYDOXDVL�ODLQ�KDUXV�GLEHULNDQ�GDODP�EDKDVD�DQDN�

GDSDW�GLIDKDPL� ROHK�DQDN�� ��� WLGDN�DGD�SURVHGXU

WXQJJDO� \DQJ� ELVD� GLJXQDNDQ� XQWXN�PHQHQWXNDQ

SURJUDP� SHQGLGLNDQ� \DQJ� OD\DN� EDJL� DQDN

EHUNHVXOLWDQ� EHODMDU�� ��� HYDOXDVL� KDUXV� GLODNXNDQ

ROHK� WLP� GDUL� EHUEDJDL� GLVLSOLQ�VHWLGDN�WLGDNQ\D

WHUGLUL� DWDV� VHRUDQJ� JXUX� DWDX� DKOL� ODLQ� \DQJ

PHQJHWDKXL�PDVDODK�NHVXOLWDQ�EHODMDU��'DQ�VHFDUD

XPXP�� SHULODNX� EHUPDVDODK� \DQJ�PXQFXO� GDUL

NHVXOLWDQ� EHODMDU� WHUXWDPD� DNDQ� WHUNDLW� GHQJDQ

PDVDODK�SHQ\HVXDLDQ�GLUL�PDXSXQ�DNDGHPLN�DQDN�

KXEXQJDQ� VRVLDO�� VWDELOLWDV� HPRVL�� %DJL� DQDN

VHQGLUL� NRQGLVL� VHSHUWL� LQL� GDSDW�PHQLPEXONDQ

IUXVWDVL� DWDX� FHPDV� \DQJ� EHUOHELKDQ� NDUHQD� GLD

VHODOX�PHQJDODPL� NHJDJDODQ� GDODP�PHPHQXKL

WXQWXWDQ�GDQ�WXJDV�EHODMDU�DWDX�GHQJDQ�NDWD�ODLQ
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GDODP�EDQ\DN�KDO� DQDN� WLGDN�PDPSX�PHQJXDVDL

WXJDV�WXJDV� SHUNHPEDQJDQ� \DQJ� KDUXV

GLFDSDLQ\D�

7HURERVDQ� \DQJ� KDUXV� GLEHULNDQ� DGDODK

EDJDLPDQD� PHPEXDW� EHODMDU� DQDN� \DQJ

EHUNHVXOLWDQ� EHODMDU� WLGDN� OHNDV� ERVDQ�� 'DODP

NDMLDQ�LQL�GLWHODDK�SHQHUDSDQ�PRGHO�SHPEHODMDUDQ

SHUPDLQDQ� \DQJ� EHUEDVLV�PHQ\HQDQJNDQ� EHUXSD

NRPLN�EHODMDU��'DUL�SHQHOLWLDQ�SHQHOLWLDQ�\DQJ�WHODK

GLODNXNDQ� ROHK� SDUD� LOPXZDQ�� GLSHUROHK� WHPXDQ

EDKZD� EHUPDLQ�PHPSXQ\DL�PDQIDDW� \DQJ� EHVDU

EDJL� SHUNHPEDQJDQ� DQDN�� %HUPDLQ�PHUXSDNDQ

SHQJDODPDQ� EHODMDU� \DQJ� VDQJDW� EHUJXQD� EDJL

DQDN��PLVDOQ\D� VDMD�PHPSHUROHK� SHQJDODPDQ

GDODP�PHPELQD�KXEXQJDQ�GHQJDQ�VHVDPD�WHPDQ�

PHQDPEDK� SHUEHQGDKDUDDQ� NDWD��PHQ\DOXUNDQ

SHUDVDDQ�SHUDVDDQ� \DQJ� WHUWHNDQ� �+XUORFN�

������

6DODK�VDWX�PDLQDQ�\DQJ�VDQJDW�GLVXNDL�PDVD

DQDN�DQDN� DGDODK� SHUPDLQDQ� XODU� WDQJJD�

SDQJJXQJ�ERQHND��PRQRSROL�GDQ� WHUPDVXN�FHULWD

EHUJDDPEDU��8VLD�7.�VDPSDL�6'�NHODV����NHJLDWDQ

EHUPDLQ� SXUD�SXUD� VDQJDW� EDQ\DN� GLODNXNDQ�

'DODP� EHUPDLQ� SXUD�SXUD� DQDN� PHQLUXNDQ

NHJLDWDQ� RUDQJ� \DQJ� SHUQDK� GLMXPSDLQ\D� GDODP

NHKLGXSDQ�VHKDUL�KDUL��'DSDW�MXJD�DQDN�PHODNXNDQ

SHUDQ� LPDMLQDDWLI��PHPDLQNDQ� SHUDQ� WRNRK� \DQJ

GLNHQDOQ\D�PHODOXL� ILOP� NDUWXQ� DWDX� GRQJHQJ�

0LVDOQ\D� PDLQDQ� UXPDK�UXPDKDQ�� SROLVL� GDQ

SHQMDKDW�� MDGL� EDWPDQ� DWDX� NVDWULD� EDMD� KLWDP�

EHUSHUDQ� VHEDJDL� LEX� GDQ� VHEDJDLQ\D�� 6DUDQD

LPDMLQDWLI� \DQJ� VDQJDW� EDLN� XQWXN� XVLD� DQDN� 7.�

6'�NHODV�UHQGDK�DWDX�6/%�DGDODK�ILJXU�SHUPDLQDQ

\DQJ�GDSDW�GLNRPXQLNDWLINDQ�GHQJDQ�GLULQ\D��3DGD

XPXPQ\D�VHWLDS�DQDN�PHQ\XNDL�SHUPDLQDQ�\DQJ

VHVXDL� GHQJDQ� WLQJNDW� XVLD� GDQ� WLQJNDW

NHSDQGDLDQQ\D�

6HMDODQ� GHQJDQ� SHQGDSDW� 6XGMDQD� �������

EDKZD�PDQIDDW�PHGLD� SHQJDMDUDQ� DGDODK� \DQJ

PHQDULN� SHUKDWLDQ� VLVZD� GDQ� PHQLPEXONDQ

PRWLYDVL�EHODMDU��/HELK�ODQMXW�GLWDQGDVNDQ�6XGMDQD

EDKZD� GHQJDQ� DODW� SHUDJD� VLVZD� OHELK� EDQ\DN

PHODNXNDQ� NHJLDWDQ� EHODMDU�� VHEDE� WLGDN� KDQ\D

PHQGHQJDUNDQ�JXUX�WHWDSL� MXJD�DNWLYLWDV� ODLQQ\D�

'ULMDUNDUD� ������� PHQJDWDNDQ� EDKZD

SHQDQDPDQ� VLNDS� WHUKDGDS� VLVZD� WHQWDQJ� 7XKDQ

DGDODK�PDQXVLD� EHOXPODK�PHQJHUWL� DNDQ� 7XKDQ

EHWXO�EHWXO� VHODPD� GLD� EHOXP� EHUGRD�� WHWDSL

GLVDPSLQJ� GDQ� EHUVDPD� GRD� \DQJ� GLSDQMDWNDQ

7XKDQ� DNDQ� EHUVDPDQ\D�� 3HUEXDWDQ� SUDNWLV

PDQXVLD� GLNDWDNDQ� OHELK� ODQMXW� EDKZD� MLND

PDQXVLD� PHODNVDQDNDQ� ZDMLEQ\D� VHKDUL�KDUL

GHQJDQ� VHEDLN�EDLNQ\D�� WHUXWDPD� ZDMLE�ZDMLE

\DQJ� ODQJVXQJ� SHQJDEGLDQ� NHSDGD� VHVDPD

PDQXVLD� PDND� 7XKDQ� DNDQ� EHUVDPDQ\D�� 'DUL

SHUQ\DWDDQ� WHUVHEXW� GL� KDGDSDQ� 7XKDQ��PDQXVLD

\DQJ� QRUPDO� GDQ� WLGDN� QRUPDO�� \DQJ� FDFDW� GDQ

\DQJ�WLGDN�FDFDW��ODNL�ODNL��SHUHPSXDQ��WXD�PXGD

PHPSXQ\DL� KDN� GDQ� NHGXGXNDQ� \DQJ� VDPD

GLKDGDSDQ�7XKDQ��'HPLNLDQ�SXOD�KDOQ\D�EDJL�DQDN

WXQDJUDKLWD��ZDODXSXQ� NHPDPSXDQ�PHUHND� OHELK

UHQGDK� GDULSDGD�PDQXVLD� ODLQQ\D� \DQJ� QRUPDO�

PHUHND� LQL� VHDNDQ�DNDQ� WHODK� GLVHGLDNDQ

SHUWDQJJXQJMDZDEDQ� \DQJ� VHVXDL� GHQJDQ

NHPDPSXDQQ\D�� 0HUHND� SHUOX� GLGLGLN� XQWXN

PHQJKRUPDWL� GDQ�PHQFLQWDL� 7XKDQ� SHQFLSWDQ\D

PHODOXL� FDUD�FDUD� GLSHUNHQDONDQ� GHQJDQ� VHJDOD

NHDJXQJDQ�1\D�� NHVDEDUDQ�1\D� GDQ� NHPXUDKDQ�

1\D�� 3URVHV� SHQDQDPDQ� QLODL� LQL� PHUXSDNDQ

SHUDQDQ�JXUX�GDODP�SURVHV�EHODMDU�\DQJ�GLWXQWXW

NUHDWLI� PHQFDUL� MDODQ� NHOXDU� XQWXN�PHQJDWDVL

NHERVDQDQ�VLVZD�SDGD�SHODMDUDQ�� WHUXWDPD�VLVZD

EHUNHVXOLWDQ� EHODMDU�

'LNDWDNDQ�:DK\XGL� ������� GDODP� SHQHOLWLDQ

WHQWDQJ� PHQJJXJDK� NHSHGXOLDQ� PDV\DUDNDW

XQWXN� PHQJHPEDQJNDQ� SRWHQVL� SHQ\DQGDQJ

FDFDW�PHODOXL�ZD\DQJ�NXOLW� GL� -DZD�7LPXU��EDKZD

PHGLD�PHGLD� �NRPXQLNDWLI� \DQJ�GDSDW�GLJXQDNDQ

XQWXN� SURVHV� LQWHUDNVL� SHUOX� GLXSD\DNDQ� XQWXN

PHQJHUWLNDQ� VHVXDWX� SDGD� RUDQJ� ODLQ�� 3URVHV

LQWHUDNVL�WHUVHEXW�PHPEDZD�GDPSDN�\DQJ�FXNXS

EDLN� WHUKDGDS� SHPEHQWXNDQ� VLNDS�PDV\DUDNDW�

$WDV� GDVDU� LQL� MHODV� EDKZD� PHGLD�PHGLD

NRPXQLNDWLI� VHSHUWL� SDQJJXQJ� ERQHND�� XODU

WDQJJD�� PHGLD� FHULWD� EHUJDPEDU�� SHUPDLQDQ

PRQRSROL� GDQ� NRPLN� EHODMDU� VHSHUWL� LQL� GDSDW

PHQJDWDVL� NHERVDQDQ� VLVZD� GL� GDODP� NHODV

DSDODJL� XQWXN� DQDN� EHUNHVXOLWDQ� EHODMDU�

'LNDWDNDQ�*KD]DK�GDODP�$KPDGL�GDQ�5RKDQL

������� VDODK� VDWX� SULQVLS� SHQJDMDUDQ� \DQJ

SHQWLQJ� DGDODK� SULQVLS� SHUDJDDQ� \DQJ

PHQHNDQNDQ�SDGD� SHQJJXQDDQ� DODW� SHUDJD� DJDU

VLVZD�PXGDK�PHQJLQJDW� GDQ�PHPDKDPL� EDKDQ

SHODMDUDQ� \DQJ� GLVDPSDLNDQ� JXUX�� $JDU� SHVHUWD

GLGLN� PXGDK� PHQJLQJDW�� PHQFHULWDNDQ� GDQ

PHODNVDQDNDQ� VHVXDWX� SHODMDUDQ� \DQJ� SHUQDK

GLDPDWL� GL� GDODP� NHODV� SHUOX� GLGXNXQJ�PHGLD

SHQJDMDUDQ� \DQJ� NRQJNULW�� $SDODJL� EDJL� LQGLYLGX�



��

$UL�:DK\XGL�� 0RGHO�3HPEHODMDUDQ� %HUEDVLV�.RPLN�8QWXN�0HQFDSDL� 5DQDK�$IHNWLI� 3DGD� 3HQGLGLNDQ� .HZDUJDQHJDUDDQ�%DJL� $QDN�%HUNHVXOLWDQ� EHODMDU

LQGLYLGX� \DQJ�PDVLK� VDQJDW� EXWXK� SHUDQJVDQJ

VHVXDWX� \DQJ� VHUED� NRQJNULW� GDQ� MHODV�

6HW\RZDWL� �������PHQDQGDVNDQ� EDKZD� DODW

SHUDJD� WHODK� GLIXQJVLNDQ� VHFDUD� RSWLPDO� GDODP

SURVHV� EHODMDU�PHQJDMDU� \DQJ�PHOLSXWL� NHJLDWDQ

SHQ\DMLDQ�PDWHUL��SHQJHUMDDQ�/.6�GDQ�SHPEHULDQ

XPSDQ�EDOLN��PDND�SURVHV�EHODMDU�PHQJDMDU�GDSDW

EHUMDODQ�ODQFDU�GDQ�HILVLHQ��%DKNDQ�OHELK�PHQDULN

GDQ�EHUVHPDQJDW�XQWXN�EHODMDU��'L�VLQL�MHODV�EDKZD

XQVXU� EHUPDLQ� GDODP� EHODMDU�PHPLOLNL� SHUDQDQ

\DQJ� FXNXS� EHVDU� XQWXN� PHQJJDLUDKNDQ

VHPDQJDW� DQDN�

+DVL O� NDMLDQ� :DK\XGL� ������� WHQWDQJ

SHQHUDSDQ�SHUPDLQDQ�XODU�WDQJJD�XQWXN�NHJLDWDQ

SHPEHODMDUDQ�DQDN� WXQDJUDKLWD� GLMHODVNDQ�EDKZD

SHUPDLQDQ�XODU�WDQJJD�GHQJDQ�NDUWX�NHQGDOL�\DQJ

MHODV�VHVXDL�GHQJDQ�SRNRN�EDKDVDQ�DNDQ�PHQMDGL

PHGLD�\DQJ�NRPXQLNDWLI�GDQ�FXNXS�PHQJJHPELUD�

NDQ� DQDN� GDODP� SURVHV� SHPEHODMDUDQ� WHUXWDPD

EDJL� DQDN� WXQDJUDKLWD�� 6HEDJDL� FDWDWDQ� GDODP

NDMLDQ� LQL� DGDODK� DSDELOD� JXUX� WLGDN� NUHDWLI

PHPEXDW� NDUWX� NHQGDOL� GHQJDQ� EDKDVD� \DQJ

NRPXQLNDWLI� VLVZD� MXJD� DNDQ�PHQMDGL� ERVDQ�

/HELK� ODQMXW�� GLNDWDNDQ� 8OIDK� ������������

EDKZD�PHGLD�NRPLN�WUDQVSDUDQVL�GLVXNDL�DQDN�6'

NDUHQD��PHODOXL�LGHQWLILNDVL�GDQ�NDUDNWHU�GL�GDODP

NRPLN��VLVZD�PHPSHUROHK�NHVHPSDWDQ�\DQJ�EDLN

XQWXN�PHQGDSDWNDQ�ZDZDVDQ�PHQJHQDL�PDVDODK

SULEDGL� GDQ� VRVLDOQ\D�� NRPLN�PHQDULN� LPDMLQDVL

VLVZD�� NRPLN�PXGDK� GLEDFD�� EDKNDQ� DQDN� \DQJ

NXUDQJ� PDPSX� PHPEDFD� VHNDOLSXQ� GDSDW

PHPDKDPL�DUWL�GDUL�JDPEDU�LWX�

'DUL� SHQHOLW LDQ�SHQHOLWLDQ� \DQJ� WHODK

GLODNXNDQ� ROHK� SDUD� LOPXZDQ�� GLSHUROHK� WHPXDQ

EDKZD� EHUPDLQ�PHPSXQ\DL�PDQIDDW� \DQJ� EHVDU

EDJL� SHUNHPEDQJDQ� DQDN�� %HUPDLQ�PHUXSDNDQ

SHQJDODPDQ� EHODMDU� \DQJ� VDQJDW� EHUJXQD� EDJL

DQDN��PLVDOQ\D� VDMD�PHPSHUROHK� SHQJDODPDQ

GDODP�PHPELQD�KXEXQJDQ�GHQJDQ�VHVDPD�WHPDQ�

PHQDPEDK� SHUEHQGDKDUDDQ� NDWD��PHQ\DOXUNDQ

SHUDVDDQ�SHUDVDDQ� \DQJ� WHUWHNDQ� �+XUORFN�

������

6DODK�VDWX�PDLQDQ�\DQJ�VDQJDW�GLVXNDL�PDVD

DQDN�DQDN� DGDODK� SHUPDLQDQ� XODU� WDQJJD�

SDQJJXQJ�ERQHND��PRQRSROL�GDQ� WHUPDVXN�FHULWD

EHUJDDPEDU��8VLD�7.�VDPSDL�6'�NHODV����NHJLDWDQ

EHUPDLQ� SXUD�SXUD� VDQJDW� EDQ\DN� GLODNXNDQ�

'DODP� EHUPDLQ� SXUD�SXUD� DQDN� PHQLUXNDQ

NHJLDWDQ� RUDQJ� \DQJ� SHUQDK� GLMXPSDLQ\D� GDODP

NHKLGXSDQ�VHKDUL�KDUL��'DSDW�MXJD�DQDN�PHODNXNDQ

SHUDQ� LPDMLQDWLI��PHPDLQNDQ� SHUDQ� WRNRK� \DQJ

GLNHQDOQ\D�PHODOXL� ILOP� NDUWXQ� DWDX� GRQJHQJ�

0LVDOQ\D� PDLQDQ� UXPDK�UXPDKDQ�� SROLVL� GDQ

SHQMDKDW�� MDGL� EDWPDQ� DWDX� NVDWULD� EDMD� KLWDP�

EHUSHUDQ� VHEDJDL� LEX� GDQ� VHEDJDLQ\D�� 6DUDQD

LPDMLQDWLI� \DQJ� VDQJDW� EDLN� XQWXN� XVLD� DQDN� 7.�

6'�NHODV�UHQGDK�DWDX�6/%�DGDODK�ILJXU�SHUPDLQDQ

\DQJ�GDSDW�GLNRPXQLNDWLINDQ�GHQJDQ�GLULQ\D��3DGD

XPXPQ\D�VHWLDS�DQDN�PHQ\XNDL�SHUPDLQDQ�\DQJ

VHVXDL� GHQJDQ� WLQJNDW� XVLD� GDQ� WLQJNDW

NHSDQGDLDQQ\D�

3HUPDLQDQ�FHULWD�EHUJDPEDU�ELOD�GLNHORPSRN�

NDQ� SDGD� SHUNHPEDQJDQ� EHUPDLQ� WHUPDVXN

PHQJHPEDQJNDQ�VRFLDO�SOD\��3HUPDLQDQ�VRVLDO� LQL

PHUXSDNDQ� WRQJJDN� SHQWLQJ� GDODP� WDKDSDQ

SHUNHPEDQJDQ� VRVLDO� DQDN�� 0HODOXL� NHJLDWDQ

EHUPDLQ�VRVLDO�WDPSDN�EDKZD�HJRVHQWULVPH�DQDN

VHPDNLQ� EHUNXUDQJ�� GDQ� DQDN� VHFDUD� EHUWDKDS

EHUNHPEDQJ�PHQMDGL�PDNKOXN�VRVLDO�\DQJ�EHUJDXO

GDQ� PHQ\HVXDLNDQ� GLUL� GHQJDQ� OLQJNXQJDQ

VRVLDOQ\D�� .HJLDWDQ� EHUPDLQ� VRVLDO� GLWDQGDL

GHQJDQ� DGDQ\D� LQWHUDNVL� GHQJDQ� RUDQJ� ODLQ

GLVHNHOLOLQJ�DQDN��VHKLQJJD�DNKLUQ\D�DQDN�PDPSX

WHUO LEDW� GDODP� NHUMDVDPD� GDODP� EHUPDLQ�

/DZUHQFH�6KHUPDQ��������GDODP�6WDVVHQ�%HUJHU

�������PHQHPXNDQ� VXDWX� EHQWXN� XQLN� EHUPDLQ

VRVLDO� SDGD� DQDN� SUDVHNRODK�� \DQJ� GLVHEXWQ\D

JURXS� JOHH� DWDX� NHJHPELUDDQ� EHUVDPD�

6HNHORPSRN� DQDN� VHFDUD� EHUVDPD�VDPD� DNDQ

WHUWDZD��PHORQFDW�ORQFDW�� EHUWHSXN� WDQJDQ� ULDQJ

WDQSD� DGDQ\D� NHMDGLDQ� \DQJ� EHQDU�EHQDU� OXFX�

0LVDOQ\D�� DQDN�DQDN� EHUVRUDN� ULXK� UHQGDK� KDQ\D

NDUHQD� DGD� DQDN� ODLQ� \DQJ� PHQXPSDKNDQ

PLQXPDQQ\D�� DWDX� WHUWDZD�WDZD� KDQ\D� NDUHQD

VDOLQJ�PHQJKLQGDUL� VHQWXKDQ�PDVLQJ�PDVLQJ� GDQ

VHPDFDPQ\D�

3HUPDLQDQ� \DQJ� GLNHPEDQJNDQ� /DZUHQFH

6KHUPDQ� LQL� GDSDW� GLDGRSVLNDQ� SDGD� SHUPDLQDQ

FHULWD� EHUJDPEDU� \DQJ� GLDUDKNDQ� SDGD

SHPEHQWXNDQ�QLODL�VRVLDO�GL�GDODPQ\D�SHQDQDPDQ

SHULODNX�KLGXS�VHKDUL�KDUL�SHVHUWD�GLGLN��6HKLQJJD

EHUPDLQ�GDQ�EHUWHPDQ�GHQJDQ�EHUVXNDULD�DSDELOD

FHULWD� EHUJDPEDU� LWX� WLGDN� GLPHQJHUWL� ROHK� DQDN

GDQ�PHUDVD�VHQDQJ��3HUPDLQDQ�LQL�DNDQ�PHPELNLQ

NHWDZD�SHVHUWD�VHNDOLJXV�VLVZD�GDSDW�PHQ\HOHNVL

SHULODNX� \DQJ� EDLN� GDODP�NHKLGXSDQQ\D�
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'HQJDQ� PHQLQJNDWQ\D� XVLD�� DQDN� SHUOX

EHODMDU� EHUSLVDK� GHQJDQ� SHQJDVXKQ\D� DWDX

LEXQ\D��LD�EXWXK�GL\DNLQNDQ�EDKZD�SHUSLVDKDQ�LWX

KDQ\D� EHUODQJVXQJ� VHVDDW� VDMD�� 0LVDOQ\D� VDMD

PHODOXL� SHUPDLQDQ� µFLOXN�ED� GDQ�SHWDN� XPSHW¶� LD

DNDQ�PHPSHUROHK� SHQJDODPDQ� WHUVHEXW��'HQJDQ

WHPDQ� VHSHUPDLQDQ� \DQJ� VHED\D� XVLDQ\D�� DQDN

DNDQ� EHODMDU� EHUEDJDL� KDN�PLOLN��PHQJJXQDNDQ

PDLQDQ� VHFDUD� EHUJLOLU�� PHODNXNDQ� NHJLDWDQ

EHUVDPD�� PHPSHUWDKDQNDQ� KXEXQJDQ� \DQJ

VXGDK� WHUELQD�� PHQFDUL� FDUD� SHPHFDKDQ

PDVDDODK�\DQJ�GLKDGDSL�GHQJDQ�WHPDQ�PDLQQ\D�

0LVDOQ\D� VDMD� EDJDLPDQD� PHPEXDW� DWXUDQ

SHUPDLQDQ� VHKLQJJD� SHUWHQJNDUDQ� GDSDW

GLKLQGDUL�

3HUPDLQDQ� FHULWD� EHUJDPEDU� \DQJ� GDSDW

GLPDQIDDWNDQ� VHEDJDL�PHGLD�SHPEHODMDUDQ��DNDQ

MXJD� GDSDW� GLJXQDNDQ� VHEDJDL� EHODMDU

EHUNRPXQLNDVL�GHQJDQ�VHVDPD�WHPDQ�EDLN�GDODP

KDO�PHQJHPXNDNDQ� LVL� SLNLUDQ� GDQ� SHUDVDDQQ\D

PDXSXQ� PHPDKDPL� DSD� \DQJ� GLXFDSNDQ� ROHK

WHPDQ� WHUVHEXW�� VHKLQJJD� KXEXQJDQ� GDSDW

WHUELQD� GDQ� GDSDW� VDOLQJ� EHUWXNDU� LQIRUPDVL�

SHQJHWDKXDQ�� 3HUOX� MXJD� GLLQJDW� SHUDQ� EHUPDLQ

VHEDJDL� PHGLD� EDJL� DQDN� XQWXN� PHPSHODMDUL

EXGD\D� VHWHPSDW�� SHUDQ�SHUDQ� VRVLDO� GDQ� SHUDQ

MHQLV� NHODPLQ� \DQJ� EHUODQJVXQJ� GL� GDODP

PDV\DUDNDW��$QDN�DNDQ�PHZDULVL�SHUPDLQDQ�\DQJ

NKDV� VHVXDL� GHQJDQ� EXGD\D�PDV\DUDNDW� WHPSDW

LD�KLGXS��'DUL�VLQL� LD�DNDQ�EHODMDU�WHQWDQJ�VLVWHP

QLODL�� NHELDVDDQ�NHELDVDDQ� GDQ� VWDQGDU� PRUDO

\DQJ� GLDQXW� ROHK�PDV\DUDNDWQ\D�

5DQDK� DIIHNWLI� GDODP� SURVHV� SHPEHODMDUDQ

SDGD� XPXPQ\D� GDQ� NKXVXVQ\D� 3HQGLGLNDQ

.HZDUJDQHJDUDDQ�� WHODK� GLEHULNDQ� SHWXQMXN� ROHK

%LQ\DPLQ� 6�� %ORRP� GDODP� NUHWHULD� \DQJ� GLNHQDO

GHQJDQ� WD[RQRPL� WXMXDQ� SHQJDMDUDQ� �7D[RQRPL

%ORRP�� DVSHNQ\D� PHOLSXWL�� ��� .HPDPSXDQ

PHQHULPD� �5HFHLYLQJ�� \DQJ� PHOLSXWL� DNWLYLWDV

GLDQWDUDQ\D��PHQGHQJDUNDQ� GHQJDQ� SHUKDWLDQ�

PHQXQMXNNDQ�NHVDGDUDQ�DNDQ�SHQWLQJQ\D�EHODMDU�

PHQXQMXNNDQ�VHQVLWLILWDV�DNDQ�NHSHUOXDQ�PDQXVLD

GDQ� SHUVRDODQ�SHUVRDODQ�PDV\DUDNDW��PHQHULPD

EHUEDJDL� NHELDVDDQ�� PHQHULPD� GHQJDQ� EDLN

VHJDOD�DNWLYLWDV� NHODV�����.HPDPSXDQ�SDUWLVLSDVL

�5HVSRQGLQJ��� PHOLSXWL� DNWLYLWDV� GLDQWDUDQ\D�

PHOHQJNDSL� SHNHUMDDQ� UXPDK� \DQJ� GLWHQWXNDQ�

PHQWDDWL� SHUDWXUDQ� VHNRODK�� LNXW� VHUWD� GDODP

GLVNXVL�GLVNXVL� VHNRODK�� PHOHQJNDSL� NDU\D

ODERUDWRULN�� VXNDUHOD�PHODNVDQDNDQ� WXJDV�WXJDV

NKXVXV��PHQ\XNDL�GDODP�PHQRORQJ�RUDQJ�ODLQ����

3HQLODLDQ�3HQHQWXDQ� 6LNDS� �9DOXLQJ��� PHOLSXWL

DNWLYLWDV��PHQXQMXNNDQ�NHSHUFD\DDQ�DNDQ�SURVHV

GHPRNUDVL��PHQJKDUJDL� NHSHUFD\DDQ� \DQJ� EDLN�

PHQJKDUJDL� SHUDQDQ� SHQJHWDKXDQ� GDODP

NHKLGXSDQ� VHKDUL�KDUL��PHQXQMXNNDQ� SHUKDWLDQ

GDQ�NHVHMDKWHUDDQ�RUDQJ�ODLQ��PHQXQMXNNDQ�VLNDS

SHPHFDKDQ�PDVDODK��PHQXQMXNNDQ� UDVD�ZDDMLE

WHUKDGDS� SHUEDLNDQ�PDV\DUDNDW�� ���2UJDQLVDVL

�2UJDQL]DWLRQ���PHOLSXWL� DNWLYLWDV�� PHQJHQDO

SHUOXQ\D� NHVHLPEDQJDQ� DQWDUD� NHEHEDVDQ� GDQ

WDQJJXQJ� MDZDE� GDODP� GHPRNUDVL�� PHQJHQDO

SHUDQDQ�SHUHQFDQDDQ�\DQJ�VLVWHPDWLN��PHQHULPD

WDQJJXQJ� MDZDE� EDJL� SHULODNXQ\D� VHQGLUL�

PHPDKDPL� GDQ� PHQHULPD� NHNXDWDQQ\D� GDQ

NHWHUEDWDVDQQ\D�� PHUXPXVNDQ� UHQFDQD

NHKLGXSDQ� \DQJ� VHODUDV� GHQJDQ� NHPDPSXDQQ\D�

SHUKDWLDQQ\D�GDQ�NH\DNLQDQQ\D�����3HPEHQWXNDQ

3ROD�+LGXS��&KDUDFWHUL]DWLRQ�E\�D�YDOXH�FRPSOH[��

PHOLSXWL� DNWLYLWDV��PHQXQMXNNDQ� NHLQV\DIDQ� \DQJ

EHQDU�� PHQXQMXNNDQ� NHSHUFD\DDQ� GLUL� XQWXN

EHNHUMD� VHQGLULDQ�� PHPSUDNWHNNDQ� NHUMD� VDPD

GDODP�DNWLYLWDV�NHORPSRN��PHQJJXQDNDQ�ODQJNDK�

ODQJNDK� RE\HNWLI� GDODP� SHPHFDKDQ�PDVDODK�

PHQXQMXNNDQ� NHWHQWXDQ�� NHWHOLWLDQ� GDQ� GLVLSOLQ

SULEDGL��PHPSHUWDKDQNDQ� NHELDVDDQ� \DQJ� VHKDW

�5RKDQL�	�$KPDGL��������

0HQJLQJDW� SHQLODLDQ� PDWD� SHODMDUDQ� 3.Q

EXNDQ� DVSHN� SHQDODUDQ� VHPDWD�PDWD�� PDND

NHSXWXVDQ� JXUX� GDODP�PHQHWDSNDQ� QLODL� MDQJDQ

VDPSDL�PHQJRUEDQNDQ�KDUJD�GLUL�GDQ�NHSULEDGLDQ

DQDN�� %DKNDQ� JXUX� EHUNHZDMLEDQ� PHQGRURQJ

DQDN� XQWXN� WHWDS� GDQ� VHODOX� VHWLD� GDQ�PHQFLQWDL

3DQFDVLOD� GDVDU� QHJDUD� NLWD�

$SDELOD�DNLEDW�QLODL�3DQFDVLOD�VLVZD�PHQGHULWD

�WLGDN� QDLN� NHODV� DWDX� WLGDN� OXOXV��� VLVZD� DNDQ

PHPEHQFL� GDQ� GHQGDP� NHSDGD� JXUX�� 0XQJNLQ

MXJD�EHQFL�NHSDGD�QLODL�3DQFDVLOD��%LOD�KDO�GHPLNLDQ

WHUMDGL�� JXUX� JDJDO� PHPELQD� QLODL� GDQ� PRUDO

3DQFDVLOD�� 2OHK� NDUHQD� LWX� SHQFDSDLDQ� UDQDK

DIHNWLI� GDODP�PDWD� SHODMDUDQ� 33.Q� WLGDN� GDSDW

GLODNXNDQ�JXUX�KDQ\D�VHNHGDU�WHRUL�SDQMDQJ�OHEDU�

WHWDSL�PHPEXWXKNDQ�NLDW�XQWXN�PHQFDUL�PHGLD�GDQ

PHWRGH� \DQJ� PXGDK� GLSDKDPL� GDQ� PXGDK

GLLGHQWLILNDVL� ROHK� SHVHUWD� GLGLN�� DSDODJL� XQWXN

DQDN� XVLD� VHNRODK� GDVDU�
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0HWRGRORJL

3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�SHQJHPEDQJ�

DQ� GDQ� SHQHOLWLDQ� HNVSHULPHQ� GHQJDQ� GHVDLQ

SUDHNVSHULPHQ�� 3HQHOLW LDQ� SHQJHPEDQJ� DQ

�'HYHORSPHQW�UHVHDUFK��PHQXUXW�PRGHO�%RUJ�DQG

*DOO� ������� GHQJDQ�PHQJJXQDNDQ� �� ODQJNDK

XWDPD� \DLWX����PHODNXNDQ� DQDOLVLV� SURGXN� \DQJ

DNDQ� GLNHPEDQJNDQ�����PHQJHPEDQJNDQ� SURGXN

DZDO�� ��� YDOLGDVL� DKOL� GDQ� UHYLVL�� ��� XMLFRED

ODSDQJDQ� VNDOD� NHFLO� GDQ� UHYLVL� SURGXN� GDQ� ��

XMLFRED� ODSDQJDQ� VNDOD� EHVDU� GDQ� SURGXN� DNKLU�

0RGHO� %RUJ� DQG� *DOO� LQL� GLJXQDNDQ� XQWXN� XML

NHOD\DNDQ� SURGXN�PHODOXL�PRGHO� SHPEHODMDUDQ

EHUEDVLV� NRPLN� \DQJ� GLNHPEDQJNDQ�� 5DQFDQJDQ

SUD� HNVSHULPHQ� GLJXQDNDQ� XQWXN� XML� NHKDQGDODQ

SURGXN� GDQ� PHOLKDW� SHQFDSDLDQ� UDQDK� DIHNWLI

GDODP� SHPEHODMDUDQ� 3HQGLGLNDQ� .HZDUJD�

QHJDUDDQ�GL�6'�GDQ�PRGHO�\DQJ�GLWHUDSNDQ�DGDODK

RQH�JURXS�SUH�WHVW�SRVW�WHVW�GHVLJQ�VHUWD�GLDQDOLVLV

GHQJDQ� UXPXV� VWDWLVWLN� VLJQ� WHVW� �NDUHQD� VDPSHO

NHFLO�

3HQHOLWLDQ� WDKXQ� SHUWDPD� GHQJDQ�PHQJDFX

WDKDSDQ�%RUJ� DQG�*DOO� WHODK� GLFDSDL� WDKDS� NH��

\DLWX� PHQJKDVLONDQ� NRPLN� PDWD� SHODMDUDQ

3HQGLGLNDQ�.HZDUJDQHJDUDDQ�XQWXN�6'�NHODV�����

8QWXN� NHODV� �� GLNHPEDQJNDQ� SDGD� WDKXQ� NHGXD

NDUHQD� WHUNHQGDOD� SDGD� SHUXEDKDQ� NXULNXOXP�

$GDSXQ� WDKDSDQ� \DQJ� WHODK� GLFDSDL�� ��� WDKDS

PHQJDQDOLVLV� SURGXN� \DQJ� DNDQ� GLNHPEDQJNDQ

�WDKDS�SHUVLDSDQ���\DLWX�PHQ\LDSNDQ�SHQ\XVXQDQ

NRPLN� PHOLSXWL� NODULILNDVL� PDWHUL� 3HQGLGLNDQ

.HZDUJDQHJDUDDQ� \DQJ� EHUVXPEHU� GDUL� *%33�

PHQGHVDLQ� LVL� FHULWD� EHUGDVDUNDQ� SRNRN� EDKDVDQ

WLDS� NHODV�� PHQGHVDLQ� JDPEDU�JDPEDU� \DQJ

UHOHYDQ�GHQJDQ�FHULWD�����WDKDS�PHQJHPEDQJNDQ

SURGXN� DZDO� �WDKDS� SHODNVDQDDQ��� \DLWX

PHQJJDPEDU� FHULWD� VHVXDL� GHVDLQ� \DQJ� GLEXDW

VDPSDL� VHOHVDL� �� VHWWLQJ�PHQXMX� SHUFHWDNDQ� GDQ

SHQMLOLGDQ�KDVLO�� ��� WDKDS�YDOLGDVL� DKOL� GDQ� UHYLVL�

\DLWX�VHFDUD�WHUEDWDV�KDVLOQ\D�GLHYDOXDVL�ROHK�DKOL

NRPLN��DNDGHPLVL�GDQ�JXUX�6'����� WDKDS�XMLFRED

ODSDQJDQ�VNDOD�NHFLO�GDQ�UHYLVL�SURGXN��XML�WHUEDWDV

VNDOD�NHFLO�SDGD���6'1�\DQJ�VLVZDQ\D�PHQJDODPL

NHVXOLWDQ� EHODMDU� GL� NDEXSDWHQ� 0RMRNHUWR� �6'1

.DXPDQ� NHFDPDWDQ� 0RMRVDUL�� 6'1� 6DZDKDQ

.HFDPDWDQ�%DQJVDO��6'1�5DQGXEDQJX�.HFDPDWDQ

3XQJJLQJ�GDQ�6'1�0RGRSXUR�NHFDPDWDQ�7UDZDV�

GDQ�KDVLO� XMLFRED� GLODNXNDQ� UHYLVL� NRPLN� GDUL� VLVL

DKOL� NRPLN� �NDLGDK� NRPLN�� HNVSUHVL� JDPEDU� GDQ

SHVDQ��NRQVLVWHQVL�JDPEDU�GDODP�FHULWD��GDQ�GDUL

VLVL�SUDNWLVL��LVL�PDWHUL��GDQ�ERERW�PDWHUL��

3HQHOLWLDQ� WDKXQ� NHGXD�� DGD� GXD� WDKDS� \DQJ

GLODNXNDQ�� \DLWX�� ��� ODQJNDK� DZDO�PHQJDQDOLVLV

KDVLO� UHYLVL� ROHK� JXUX� NHODV� GDQ� WLP� SHQHOLWL�

PHQ\XVXQ� NRPLN� EHODMDU� XQWXN� NHODV� �� GHQJDQ

NXULNXOXP�\DQJ�EDUX��ODQJNDK�EHULNXWQ\D�PHQFHWDN

PHQMDGL� EXNX� NRPLN� GHQJDQ� NDSDVLWDV� EXNX

EHODMDU�� ��� PHODNXNDQ� XML� FRED� OXDV� GL� WLJD

NDEXSDWHQ� �0RMRNHUWR�� 6LGRDUMR� GDQ� 6XUDED\D�

GDQ� VHNDOLJXV� PHODNXNDQ� HNVSHULPHQ� WHQWDQJ

SHQFDSDLDQ� UDQDK� DIHNWLI� GDODP� SHPEHODMDUDQ

3HQGLGLNDQ� .HZDUJDQHJDUDDQ� GL� 6'1� WHUVHEXW�

/DQJNDK�DNKLU�SHQHOLWLDQ�LQL�DGDODK�SHQ\HPSXUQD�

DQ�PRGHO� SHPEHODMDUDQ� EHUEDVLV� NRPLN� VDPSDL

SDGD� WLQJNDW� VWDQGDU�

6XEMHN�SHQHOLWLDQ�LQL�DGDODK�DQDN�EHUNHVXOLWDQ

EHODMDU� GL� 6'1� \DQJ� SUHYDOHQVL� NHVXOLWDQ

EHODMDUQ\D�WLQJJL����������GDUL�MXPODK�VLVZD�\DQJ

DGD��GDUL�VHOXUXK�6'1�VHMXPODK����6'1�\DQJ�DGD

GL� W LJD� GDHUDK� SHQHOLW LDQ�� \DLWX� NDEXSDWHQ

0RMRNHUWR�� 6LGRDUMR� GDQ� NRWD� 6XUDED\D�

3HODNVDQDDQ�SHQHOLWLDQ�GL�DZDOL�EXODQ�-XQL��VDPSDL

GHQJDQ�EXODQ�2NWREHU�������7HNQLN�SHQJDPELODQ

VXEMHN�SHQHOLWLDQ�GHQJDQ�SXUSRVLYH�VDPSOLQJ�\DQJ

PHPSHUKDWLNDQ�NDUDNWHULVWLN�����VLVZD�6'1�\DQJ

EHQDU�EHQDU�PHQJDODPL�NHVXOLWDQ�EHODMDU�����6'1

\DQJ� GLWHWDSNDQ� DGDODK� VHNRODK� \DQJ�PHPLOLNL

SUHYDOHQVL�NHVXOLWDQ�EHODMDUQ\D�PHQFDSDL��������

���VLVZD�\DQJ�GLWDQJDQL�DGDODK�VLVZD�\DQJ�PDPSX

PHPEDFD�\DLWX�NHODV�������

7HNQLN�SHQJXPSXODQ�GDWD�GDODP�SHQHOLWLDQ�LQL

DGDODK� WHNQLN� REVHUYDVL�� ZDZDQFDUD� GDQ� WHV�

7HNQLN�REVHUYDVL�GDQ�ZDZDQFDUD�GLJXQDNDQ�XQWXN

PHQJKLPSXQ� GDWD� WHQWDQJ� NHOD\DNDQ� PRGHO

SHPEHODMDUDQ� EHUEDVLV� NRPLN�� \DLWX� XQWXN

PHQJKLPSXQ� NHQGDOD�NHQGDOD� RSHUDVLRQDO� GDQ

PHQJKLPSXQ� GDWD� SHQGDSDW� WLP� REVHUYHU� �DKOL

NRPLN�� DNDGHPLVL� GDQ� JXUX� NHODV�� WHUKDGDS

NHOD\DNDQ� NRPLN�PHQMDGL� PRGHO� SHPEHODMDUDQ

SHQGLGLNDQ� .HZDUJD�QHJDUDDQ�� 7HV� XQWXN

PHQJXNXU� SHQFDSDLDQ� UDQDK� DIHNWLI� GDODP

SHPEHODMDUDQ� VLVZD� SDGD� PDWD� SHODMDUDQ

3HQGLGLNDQ� .HZDUJDQHJDUDDQ� �WDKXQ� NHGXD��

$QDOLVLV� GDWD� GLODNXNDQ� GHQJDQ� VWDWLVWLN

GHVNULSWLI� PHQJJXQDNDQ� UXPXV� SHUVHQWDVH

WHQWDQJ� NHOD\DNDQ�PRGHO� SHPEHODMDUDQ� EHUEDVLV

NRPLN�ROHK�SDNDU�NRPLN��DNDGHPLVL�GDQ�JXUX�NHODV�

+DVLO� DQDOLVLV� WHUVHEXW� GLJXQDNDQ� VHEDJDL� EDKDQ
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ���� (GLVL�.KXVXV���� -XQL� ����

\DQJ� FXNXS� VLJQLILNDQ� SHQFDSDLDQ� UDQDK� DIHNWLI

SHPEHODMDUDQ� 3HQGLGLNDQ� .HZDUJDQHJDUDDQ

PHODOXL� SHPEHODMDUDQ� EHUEDVLV� NRPLN�� KDO� LQL

WHUEXNWL�GHQJDQ�KDVLO� KLWXQJ�QLODL� ]K�GL� DWDV�QLODL

NULWLV� ����� � GDQ���6'1� \DQJ� WLGDN�PHQXQMXNNDQ

HIHNWLYLWDV��6'1�*D\XQJDQ�,,�GHQJDQ�]�KLWXQJ�����

��GDUL�QLODL�NULWLV��������1DPXQ�VHFDUD�NHVHOXUXKDQ

6'1� GL� NRWD� 6XUDED\D� HIHNWLYLWDV� SHQFDSDLDQ

UDQDK� DIHNWLI� SHPEHODMDUDQ� 3HQGLGLNDQ� .HZDUJD�

QHJDUDDQ�FXNXS� VLJQLILNDQ�GHQJDQ�KLWXQJ������!

GDUL� QLODL� NULWLV� ������� �E�� ZLOD\DK� NDEXSDWHQ

6LGRDUMR�GL���6'1��6'1�.HWDMHQ�,,�GHQJDQ�]�KLWXQJ

�����!�GDUL�QLODL�NULWLV�������6'1�:HGL�GHQJDQ�]

KLWXQJ�����!GDUL�QLODL�NULWLV�������6'1�*HGDQJURZR

GHQJDQ�]�KLWXQJ������!�GDUL�QLODL�NULWLV�������6'1

.UHPEXQJ�,�GHQJDQ�]�KLWXQJ������!�GDUL�QLODL�NULWLV

�������GDQ�6'1�7DULN�,�GHQJDQ�]�KLWXQJ�����!�GDUL

QLODL� NULWLV� ������PHQXQMXNNDQ� HIHNWLYLWDV� \DQJ

FXNXS� WLQJJL� SHQFDSDLDQ� UDQDK� DIHNWLI

SHPEHODMDUDQ� 3HQGLGLNDQ� .HZDUJDQHJDUDDQ

PHODOXL�SHPEHODMDUDQ�EHUEDVLV�NRPLN���F��ZLOD\DK

NDEXSDWHQ�0RMRNHUWR� �6'1� 6DZDKDQ� GHQJDQ� ]

KLWXQJ������!�GDUL�QLODL�NULWLV���������6'1�6XNRVDUL

GHQJDQ�]�KLWXQJ������!�GDUL�QLODL�NULWLV�������6'1

:RQRVDUL�,�GHQJDQ�]�KLWXQJ������!�GDUL�QLODL�NULWLV

����� ��6'1�%DQJVDO�GHQJDQ�]�KLWXQJ������!�GDUL

QLODL�NULWLV���������6'1�7URZXODQ�,�GHQJDQ�]�KLWXQJ

���� !� GDUL� QLODL� NULWLV� ����� �� MXJD� VDPD� \DLWX

HIHNWLYLWDV� \DQJ� FXNXS� WLQJJL� SHQFDSDLDQ� UDQDK

DIHNWLI� SHPEHODMDUDQ� 3HQGLGLNDQ� .HZDUJD�

QHJDUDDQ�PHODOXL� SHPEHODMDUDQ� EHUEDVLV� NRPLN�

���� %HQWXN� SURGXN� DNKLU� PRGHO� SHPEHODMDUDQ

EHUEDVLV� NRPLN� SDGD� SHQGLGLNDQ� NHZDUJD�

QHJDUDDQ�DGDODK�EHUXSD�NRPLN�EHODMDU�SHQGLGLNDQ

NHZDUJDQHJDUDDQ� VHWHODK� PHODOXL� SHUEDLNDQ�

:XMXG� DNKLUQ\D� DGDODK� EXNX� NRPLN� \DQJ� WHODK

PHQGDSDWNDQ� SHQJHVDKDQ� OHZDW� ,6%1� GDUL� EXNX

NHODV����NHODV���GDQ�NHODV���

'HQJDQ� GHPLNLDQ� KDVLO� SHQHOLWLDQ� LQL� PH�

QXQMXNNDQ� EDKZD�� ��� DGD� HIHNWLYLWDV� SHQFDSDLDQ

UDQDK� DIHNWLI� GDODP� SHPEHODMDUDQ� SHQGLGLNDQ

NHZDUJDQHJDUDDQ� GHQJDQ� SHQHUDSDQ� PRGHO

SHPEHODMDUDQ� EHUEDVLV� NRPLN� SDGD� DQDN

EHUNHVXOLWDQ� EHODMDU� \DQJ� VDQJDW� VLJQLILNDQ� GL

NDEXSDWHQ� 0RMRNHUWR�� NDEXSDWHQ� 6LGRDUMR� GDQ

NRWD�6XUDED\D�����:XMXG�DNKLU�EXNX�NRPLN�EHODMDU

\DQJ� WHODK� PHQGDSDWNDQ� SHQJHVDKDQ� EHUXSD

,6%1�

SHQ\HPSXUQDDQ� PRGHO� SHPEHODMDUDQ�� 8QWXN

PHQJDQDOLVLV� WLQJNDW� SHQFDSDLDQ� UDQDK� DIHNWLI

GLJXQDNDQ� UXPXV� VWDWLVWLN� XML� 6LJQ� 7HVW� XQWXN

VDPSHO� NHFLO� GDUL� GDWD� KDVLO� WHV� VHEHOXP� GDQ

VHVXGDK�EHODMDU�NRPLN�GL�PDVLQJ�PDVLQJ�VHNRODK�

+DVLO�GDQ�%DKDVDQ

3HQHOLWLDQ� \DQJ� GLKDVLONDQ� GL� WDKXQ� SHUWDPD

DGDODK� SURWRW\SH� WHQWDQJ� NRPLN� EHODMDU� XQWXN

PDWD� SHODMDUDQ� SHQGLGLNDQ� NHZDUJDQHJDUDDQ

\DQJ� VLDS� XQWXN� GLXMLFREDNDQ� VHFDUD� OXDV� GL� WLJD

NDEXSDWHQ�NRWD� \DLWX� 0RMRNHUWR�� 6LGRDUMR� GDQ

6XUDED\D�� 6HFDUD� NURQRORJLV� KDVLO� SHQHOLWLDQ� GL

WDKXQ� SHUWDPD� LQL� GLVDMLNDQ� EHULNXW� LQL�

3HUWDPD�NDUDNWHULVWLN�DQDN�EHUNHVXOLWDQ�%HODMDU�GL

6'1�� 6HRUDQJ� DQDN� GLNDWDNDQ� PHQJDODPL

NHVXOLWDQ� EHODMDU� MLND� WLGDN�PDPSX�PHQFDSDL

SUHVWDVL� VHVXDL� GHQJDQ� XVLD� GDQ� WLQJNDW

NHFDNDSDQ� GDODP� ELGDQJ�D�� HNVSUHVL� OLVDQ�� E�

PHQGHQJDUNDQ� SHPDKDPDQ�� F�� HNVSUHVL� WXOLVDQ�

G�� NHWHUDPSLODQ�PHPEDFD� GDVDU�� H�� PHPEDFD

SHPDKDPDQ�� I�� SHUKLWXQJDQ�PDWHPDWLV�� DWDX� J�

EHUSLNLU�PDWHPDWLV��8QWXN�NHSHQWLQJDQ�SHQHOLWLDQ

LQL� \DQJ� WHUPDVXN� DQDN� EHUNHVXOLWDQ� EHODMDU

DGDODK�DQDN�\DQJ�WLGDN�PDPSX�PHQFDSDL�SUHVWDVL

VHVXDL�GHQJDQ�XVLD�GDQ�WLQJNDW�NHFDNDSDQ�GDODP

ELGDQJ�PHQGHQJDUNDQ� GDQ�PHPEDFD� SHPDKDP�

DQ��.HGXD��SHQJHPEDQJDQ�PRGHO� SHPEHODMDUDQ

EHUEDVLV� NRPLN� XQWXN�PDWD� SHODMDUDQ� SHQGLGLNDQ

NHZDUJDQHJDUDDQ� EDJL� DQDN� EHUNHVXOLWDQ� EHODMDU

EHUXSD� SURWRWLSH� \DQJ� WHODK�PHQGDSDW�PDVXNDQ

GDUL�WLP�DKOL��SUDNWLVL�GDQ�DQDN�EHUNHVXOLWDQ�EHODMDU

PHODOXL�XML� WHUEDWDV�

+DVLO� SHQHOLWLDQ� GL� WDKXQ� NHGXD�PHUXSDNDQ

KDVLO� HNVSHULPHQ� SDGD� �� 6'1� \DQJ� DGD� GL� NRWD

6XUDED\D�� ��6'1�GL� NDEXSDWHQ�0RMRNHUWR� GDQ� �

6'1�GL�NDEXSDWHQ�6LGRDUMR��-DGL�NHVHOXUXKDQ�DGD

���6'1�GHQJDQ�DQDOLVLV�VWDWLVWLN�UXPXV�VLJQ�WHVW�

+DVLO� SHQJNDMLDQ� GDSDW� GLXUDLNDQ� VHVXDL� GHQJDQ

UXPXVDQ�PDVDODK�� ��� (IHNWLYLWDV� 3HQFDSDLDQ

5DQDK� $IHNWLI� 3HPEHODMDUDQ� 3HQGLGLNDQ

.HZDUJDQHJDUDDQ�PHODOXL� 0RGHO� 3HPEHODMDUDQ

EHUEDVLV�NRPLN���D��:LOD\DK�NRWD�6XUDED\D���6'1

�6'1�$ORQ�DORQ�&RQWRQJ��GHQJDQ�QLODL�]�KLWXQJ�����

!�GDUL�QLODL�NULWLV�������6'1�:DUXJXQXQJ�,�GHQJDQ

]� KLWXQJ� ����� !� GDUL� QLODL� NULWLV� ������ 6'1

%DQJNLQJDQ� ,,� GHQJDQ� ]� KLWXQJ� �����!�GDUL� QLODL

NULWLV� ������ 6'1�%DODVNOXPSULN� GHQJDQ� ]� KLWXQJ

�����!�GDUL�QLODL�NULWLV�������KDVLOQ\D�DGD�HIHNWLYLWDV
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