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Pembaca Yang Budiman,  
 

Puji dan Syukur kami panjatkan kehadirat Tuhan Yang Maha Kuasa, atas Rahmat dan 
Karunia-Nya, Jurnal Geologi Kelautan Volume 19, No. 1, Juni 2021, dapat  hadir kembali 
dihadapan para pembaca yang Budiman. Pada Edisi 1 ini makalah yang diterbitkan sebanyak 
5 (lima) makalah yaitu: 1. Karakteristik Kawasan Pesisir Pantai Cilamaya (Teluk Blanakan dan 
Teluk Ciasem), Kabupaten Subang, Propinsi Jawa Barat, 2. Review: Sedimentasi dan 
Penyempitan  Mixing Zone di Perairan Pesisir Muara Tawar, Kabupaten Bekasi - Jawa Barat, 
3. Studi Identifikasi Dasar Laut Dalam Pendeteksian Pipa Bawah Laut (Studi Kasus Pipa 
Pertamina Balikpapan), 4. Analisis Input Sedimen Sejak Pleistosen Akhir di Perairan Utara 
Papua, Samudra Pasifik, 5. Identifikasi Perangkap Hidrokabon Paleogen-Neogen di Perairan 
Wokam Aru Utara, Berdasarkan Analisis Data Seismik. 

Makalah-makalah tersebut adalah hasil karya ilmiah dari para fungsional di lingkungan 
Pusat Penelitian dan Pengembangan Geologi Kelautan dan para periset Instansi lain. Karya 
Ilmiah yang dimuat dalam jurnal ini adalah hasil penelitian di bidang geologi, geofisika, dan 
hidro-osenografi. Dewan Redaksi tetap melaksanakan ketentuan dan syarat yang telah 
ditetapkan oleh Jurnal Geologi Kelautan (JGK). Untuk melakukan penelaahan terhadap 
makalah yang masuk, Dewan Redaksi JGK mengikuti rambu-rambu dari kode etik Jurnal 
Terakreditasi. 

Akhirul kata, kami para Dewan Redaksi mengucapkan terima kasih kepada semua fihak 
yang telah memberikan masukan dan dukungannya sehingga Jurnal ini dapat terbit. Kami 
sampaikan juga bahwa terbitan Edisi 1 Tahun 2021 ini mengalami keterlambatan karena 
beberapa hal teknis yang sulit diatasi. Seharusnya Jurnal Geologi Kelautan Edisi 1 Tahun 2021 
ini terbit pada bulan Juni 2021. Kami berharap semoga JGK ini dapat diterima di hati para 
pembaca budiman yang berkecimpung dalam penelitian tentang kebumian. Semoga kerjasama 
yang telah terjalin selama ini dapat terus ditingkatkan. 

                                                                                                      Bandung, Desember 2021 
                                                                                                                   
  
                                                                                                                    Salam, 
                                                                                                                    Dewan Redaksi 
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,SUDQWD���6RQQ\�0DZDUGL���0XVWDID�+DQDIL��GDQ�,PPDFXODWD�&KULVWLDQD�
�3HPHWDDQ�*HRORJL�7HPDWLN��3XVDW�6XUYHL�*HRORJL�

�.HORPSRN�3HPHWDDQ�*HRORJL�.HODXWDQ��3XVOLWEDQJ�*HRORJL�.HODXWDQ
,SUDQWR��#JPDLO�FRP��PKDQDIL#JPDLO�FRP�

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

.DZDVDQ� SHVLVLU� XWDUD� 3XODX� -DZD� PHUXSDNDQ� NDZDVDQ� \DQJ� VHULQJ� PHQJDODPL� SHUXEDKDQ� DNLEDW� SURVHV
KLGURPHWHRURORJL� WHUPDVXN� SHVLVLU�&LODPD\D�� 3DOLQJ� WLGDN�DGD� �� VXQJDL� \DQJ�PHQJDOLU� EHUPXDUD� DQWDUD� ODLQ�&LWDUXP
�ODPD���%ODQDNDQ��&LODPD\D�GDQ�&LDVHP��*HRPRUIRORJL�UHODWLI�GDWDU�\DQJ�WHUVXVXQ�GDUL�SURVHV�SURVHV�IOXYLDO�GDQ�SURVHV
DVDO�ODXW�VHEDJDL�HQGDSDQ�GDWDUDQ�EDQMLU��HQGDSDQ�DOXU�VXQJDL��HQGDSDQ�HVWXDUL�GDQ�HQGDSDQ�ODXW��(QGDSDQ�OLPSDK�EDQMLU
WHUVXVXQ� ROHK� OHPSXQJ� ODQDXDQ� GDQ� OHPSXQJ� NDGDQJ� GLMXPSDL� DGDQ\D� NHUDNDO� GDQ� EUDQJNDO�� GLPDQIDDWNDQ� ROHK
PDV\DUDNDW� VHEDJDL� VDZDK�� WDQDPDQ� SDGL�� 3DVLU�� NHUDNDO� GDQ� EHUDQJNDO� PHUXSDNDQ� PDWHULDO� SHQ\XVXQ� HQGDSDQ� DOXU
VXQJDL��(VWXDUL�WHUGLUL�GDUL�PDWHULDO�RUJDQLN�GDQ�OHPSXQJ��'DHUDK�LQL�WHUWXWXS�ROHK�KXWDQ�PDQJURYH�GDQ�WDPEDN��(QGDSDQ
ODXW� GLGRPLQDVL�HQGDSDQ� \DQJ� EHUXNXUDQ�KDOXV� OHPSXQJ�GDQ�SDVLU� �KDOXV� ±� NDVDU�� GHQJDQ� GLEHEHUDSD� WHPSDW� NDGDQJ
GLMXPSDL�SHFDKDQ�FDQJNDQJ��
.DWD�NXQFL��&LODPD\D��.DZDVDQ�3HVLVLU��HVWXDUL

$%675$&7

&RDVWDO�DUHD�LQ�WKH�QRUWKHUQ�RI�-DYD�LVODQG�LV�SDUW�RI�WKH�DOZD\V�FKDQJHV�FDXVHG�E\�KLGURPHWHRURJ\�DVSHFW�LQFOXGH
WKH�&LODPD\D�FRVWDO�DUHD��$W�OHDVW�WKHUH�DUH�IRXU�ULYHU�IORZ�DUH��ROG��&LWDUXP��%ODQDNDQ��&LODPD\D�DQG�&L�$VHP�ULYHU�
*HRPRUSKRORJLFDOO\� WKH� UHOLHI� UDODWLYHO\� IODW� IURP� WKH� IOXYLDO� DQG�PDULQH� SURFFHVVHV�� DV� IORRGSODLQ�� ULYHU� �FKDQQHO��
HVWXDULHV��ZHW�ODQG���PDULQH�GHSRVLWV��7KH�IORRGSODLQ�GHSRVLWV�FRQVLVWV�RI�VLOW\�FOD\�DQG�FOD\�VRPH�WLPH�ZLWK�SHEEOH��XVH
IRU�WKH�SDGG\�ILHOG�DQG�VRPH�XUEDQ�DUHD��6DQG��SHEEOH�DQG�FREOH�DUH�IURP�WKH�ULYHU��FKDQQHO���(VWXDU\�FRQVLVWV�RI�RUJDQLF
PDWHULDO�DQG�FOD\��YHU\�ZHDN��,Q�WKH�HVWXDU\�FRYHU�E\�PDQJURYH�IRUHVW�DQG�ILVK�SRQG��7KH�PDULQH�GHSRVLWV�GRPLQDQWO\
FOD\�DQG�VDQG��ILQH�WR�FRDUVH��ZLWK�VRPH�SODFH�IRXQG�EURNHQ�VKHOO��7KH�KD]DUGV�UHODWLRQ�ZLWK�WKH�FRQGLWLRQ�VKRXOG�EH
PLWLJDWH�DUH�VXEVLGDQFH��IORRG�IURP�WKH�ULYHU�DQG�WLGH��URE��
.H\ZRUG��&LODPD\D��FRDVWDO�DUHD���HVWXDULHV

.RQWULEXVL�
,SUDQWD�DGDODK�VHEDJDL�NRQWULEXWRU�XWDPD�SDGD�DUWLNHO�LQL��VHGDQJNDQ�6RQQ\�0DZDUGL��0XVWDID�+DQDIL�GDQ�
,PPDFXODWD�&KULVWLDQD�DGDODK�VHEDJDL�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
3HPDQIDDWDQ� VXPEHU� GD\D� DODP� VDQJDWODK

PHPHUOXNDQ� VXDWX� SHQDWDDQ� LQIRUPDVL� WHQWDQJ
VXPEHU�GD\D�DODP�GDQ�DNWLYLWDV�SHQJHORODDQQ\D�GDUL
PXODL�SHUHQFDQDDQ�VDPSDL�GHQJDQ�SHPDQWDXDQ�GDUL
SHPDQIDDWDQQ\D�� ,QIRUPDVL� WHQWDQJ� VXPEHU� GD\D
DODP� LQL� WLGDN� DNDQ� OHSDV�GDUL� LQIRUPDVL� NHUXDQJDQ
�VSDWLDO�� GDUL� VXPEHU� GD\D� DODP� LWX�GL� EXPL�� ,WXODK
\DQJ� GLVHEXW� GHQJDQ� LQIRUPDVL� JHRVSDVLDO� �5ROI�$�
'H�%\�GNN��������\DQJ�VDODK�VDWX�GHILQLVLQ\D�DGDODK
LQIRUPDVL� \DQJ� PHPIRNXVNDQ� NHSDGD� NRQWHNV
JHRJUDILV��ZDNWX�GDQ�NHUXDQJDQ�GDUL�VXDWX�REMHN�

� 6HFDUD� JHRORJL�� NDZDVDQ� SDQWDL� XWDUD� -DZD
%DUDW�� PHUXSDNDQ� NDZDVDQ� \DQJ� SDOLQJ� ODELO
WHUKDGDS�SURVHV�SURVHV�\DQJ�EHUODQJVXQJ�EDLN�\DQJ
GLDNLEDWNDQ� ROHK� SURVHV� NHEXPLDQ� VHFDUD� DODPLDK
PDXSXQ� DNLEDW� WLQJNDK� ODNX� PDQXVLD� GLVHNLWDUQ\D�
6HPHQMDN� WHUEHQWXNQ\D� NDZDVDQ� SDQWDL� WHUVHEXW� GL
DWDV� WHODK� EDQ\DN� PHQJDODPL� SHUXEDKDQ� JDULV
SDQWDLQ\D�NDUHQD�DEUDVL�PDXSXQ�VHGLPHQWDVL��6HFDUD
JDULV� EHVDU� SHUXEDKDQ� \DQJ� DGD� GLNHORPSRNNDQ
PHQMDGL� GXD� \DLWX� SDGD� VDDW� SUD�+RORVHQ� GDQ
+RORVHQ�� 3DGD� MDPDQ� SUD�+RORVHQ� SURVHV� \DQJ
WHUMDGL�OHELK�EHUVLIDW�VHFDUD�DODPLDK��VHGDQJNDQ�SDGD

+RORVHQ� VXGDK� GLSHQJDUXKL� ROHK� DNWLILWDV� PDQXVLD
GDQ� VHPDNLQ� WLGDN� WHUNHQGDOL� SDGD� EHEHUDSD� GDVD
ZDUVD� WHUDNKLU� LQL� \DQJ� GLDNLEDWNDQ� ROHK
SHPDQIDDWDQ� ODKDQ�GDUL� GDHUDK� KXOX� VXQJDL�� 6HFDUD
MHODV�JDULV�SDQWDL�\DQJ�WHUDPDWL�GDUL�FLWUD�VDWHOLW�VHUWD
KDVLO� DQDOLVD�SHQWDULNKDQ�.DUERQ���� �&����EHUXPXU
NXUDQJ�OHELK�������WDKXQ��6LWXPRUDQJ��������

%DQ\DNQ\D�PDVDODK� \DQJ� GLKDGDSL� ROHK�7HOXN
%ODQDNDQ�GDQ�7HOXN�&LDVHP�DQWDUD�ODLQ��

���(URVL�\DQJ�WHUMDGL�GDUL�WDKXQ�NH�WDKXQ�GL�GDVD
ZDUVD� WHUDNKLU�� EDKNDQ� HURVL� LQL� WHUMDGL� GL� VHEDJLDQ
EHVDU�SDQWDL�XWDUD�-DZD�

���3HUXEDKDQ�WDWD�JXQD�ODKDQ�VHUWD�WXWXSDQ�ODKDQ
EDLN� GL� GDUDW� \DQJ� PHPLFX� HURVL�� GL� SHUDLUDQ� GDUL
KXWDQ� PDQJURYH�� WDPEDN� GDQ� LQIUDVWUXNWXU� GL
SHUDLUDQ�DWDXSXQ�SHPXNLPDQ�

��� +LGURPHWHRURORJL� \DQJ� WLGDN� VDPD� VHWLDS
WDKXQ�

��� %DQ\DNQ\D� SHQHOLWLDQ� GL� NDZDVDQ� WHUVHEXW
\DQJ�EHOXP�WLGDN�WHULQWHJUDVL�GDODP�SHQHUDSDQQ\D�

'LKDUDSNDQ� GHQJDQ� WHULQWHJUDVLQ\D� KDVLO
SHQHOLWLDQ�\DQJ�GLODNXNDQ��PDVDODK�\DQJ� DGD�GDSDW
WHUNHQGDOL� VHSHUWL� HURVL� GHQJDQ� UHND\DVD� WHNQRORJL
EDLN�VHFDUD�NHUDV�GDQ�OXQDN���.DZDVDQ�3HVLVLU�7HOXN

*DPEDU���� /RNDVL� GDHUDK� SHVLVLU� 3DQWDL� &LODPD\D� GHQJDQ� EHEHUDSD� VXQJDL� \DQJ� EHUPXDUD� GDQ� PHPSHQJDUXKL
NDUDNWHULVWLNQ\D���6XPEHU���$WODV�3URYLQVL�-DZD�%DUDW�GDQ�3HWD�5XSD�%XPL�%DGDQ�,QIRUPDVL�*HRVSDVLDO�GDQ�&LWUD
VHQWLQHO�����(XURSLDQ�6DWHOLWH�$JHQF\�(6$���������KWWSV���HDUWKH[SORUHU�XVJV�JRY��

�
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%ODQDNDQ�GDQ�7HOXN�&LDVHP�\DQJ�PHUXSDNDQ�GDHUDK
NDMLDQ�VHSHUWL�\DQJ�WHUOLKDW�SDGD�*DPEDU����0DNDODK
LQL�GLWXOLV�EHUGDVDUNDQ�KDVLO�LGHQWLILNDVL�RE\HN�\DQJ
DGD�GLSHUPXNDDQ�NDZDVDQ�\DQJ�GLGXNXQJ�ROHK�&LWUD
6DWHOLW�/DQGVDW�GDQ�6HQWLQHO�VHUWD�GDWD�GDQ�LQIRUPDVL
WXOLVDQ�PDNDODK�LOPLDK��'LVDPSLQJ�LWX�WHODK�EDQ\DN
NHJLDWDQ� SHQHOLWLDQ� ODSDQJDQ� \DQJ� GLODNXNDQ� ROHK
.HPHQWHULDQ� .HODXWDQ� GDQ� 3HULNDQDQ�� %DGDQ
3HPHULQWDK� 'DHUDK� GDQ� /HPEDJD� 3HQHOLWLDQ
,QGRQHVLD�� .DZDVDQ� GDHUDK� SHQHOLWLDQ� PHOLSXWL
ZLOD\DK� \DQJ� GLVHEXW� VHEDJDL� SHVLVLU�� 0HQXUXW
1RQWML� �������� ZLOD\DK� SHVLVLU� DGDODK� ZLOD\DK
SHUWHPXDQ� DQWDUD� GDUDWDQ� GDQ� ODXW�� NH� DUDK� GDUDW
PHOLSXWL� EDJLDQ� GDUDWDQ� \DQJ� PDVLK� GLSHQJDUXKL
ROHK�VLIDW�VLIDW�ODXW��3HQJDUXK�WHUVHEXW�VHSHUWL�SDVDQJ
VXUXW�� DQJLQ� ODXW� GDQ� LQWUXVL� JDUDP�� VHGDQJNDQ� NH
DUDK� ODXW� � PHQFDNXS� EDJLDQ� ODXW� \DQJ� PDVLK
GLSHQJDUXKL� ROHK� SURVHV� DODPL� \DQJ� DGD� GL� GDUDW
VHSHUWL�VHGLPHQWDVL�GDQ�DOLUDQ�DLU�WDZDU�VHUWD�GDHUDK
\DQJ�GLSHQJDUXKL�ROHK�NHJLDWDQ�NHJLDWDQ�PDQXVLD�GL
GDUDWDQ���0HQXUXW�8QGDQJ�8QGDQJ��88��1RPRU���
WDKXQ�������ZLOD\DK�SHVLVLU�DGDODK�GDHUDK�SHUDOLKDQ
DQWDUD� HNRVLVWHP� GDUDW� GDQ� ODXW� \DQJ� GLSHQJDUXKL
ROHK�SHUXEDKDQ�GL�GDUDW�GDQ�ODXW��

� � 8PXPQ\D� NHJLDWDQ� SHPEDQJXQDQ� VHFDUD
ODQJVXQJ� PDXSXQ� WLGDN� ODQJVXQJ� EHUGDPSDN
PHUXJLNDQ� WHUKDGDS� HNRVLVWHP� SHUDLUDQ� SHVLVLU
�'DKXUL��� GNN��� ����� GDQ� %HUJHQ�� ������� �$SDELOD
GLWLQMDX�GDUL�JDULV�SDQWDL��FRDVW�OLQH���PDND�ZLOD\DK
SHVLVLU� PHPSXQ\DL� GXD� PDFDP� EDWDV� �ERXQGDULHV�
\DLWX�EDWDV�\DQJ�VHMDMDU�JDULV�SDQWDL��ORQJ�VKRUH��GDQ
EDWDV�\DQJ�WHJDN�OXUXV�JDULV�SDQWDL��FURVV�VKRUH���

0HQXUXW� $WPDMD� ������� NDUDNWHULVWLN� NKXVXV� GDUL
ZLOD\DK�SHVLVLU�DQWDUD�ODLQ��

D�� 6XDWX� ZLOD\DK� \DQJ� GLQDPLV� \DLWX� VHULQJNDOL
WHUMDGL�SHUXEDKDQ�VLIDW�ELRORJLV��NLPLDZL��GDQ�JHRORJLV��

E�� 0HQFDNXS� HNRVLVWHP� GDQ� NHDQHNDUDJDPDQ
KD\DWLQ\D� GHQJDQ� SURGXNWLYLWDV� \DQJ� WLQJJL� \DQJ
PHPEHULNDQ� WHPSDW� KLGXS� SHQWLQJ� EXDW� EHEHUDSD� MHQLV
ELRWD�ODXW��

F��$GDQ\D�WHUXPEX�NDUDQJ��KXWDQ�EDNDX��SDQWDL�GDQ
EXNLW�SDVLU�VHEDJDL�VXDWX�VLVWHP�\DQJ�DNDQ�VDQJDW�EHUJXQD
VHFDUD�DODPL�XQWXN�PHQDKDQ�DWDX�PHQDQJNDO�EDGDL��EDQMLU
GDQ�HURVL��

G�� 'DSDW� GLJXQDNDQ� XQWXN� PHQJDWDVL� DNLEDW�DNLEDW
GDUL�SHQFHPDUDQ��NKXVXVQ\D�\DQJ�EHUDVDO�GDUL�GDUDW�

6HFDUD�XPXP�GDQ�JDULV�EHVDU�GDUL�EHUEDJDL�VXPEHU
GDQ�SDUD�DKOL�GDSDW�GLVLPSXONDQ�\DQJ�GLPDNVXG�.DZDVDQ
SHVLVLU� VHSHUWL� \DQJ� WHUFDQWXP� GDODP� *DPEDU� ��
0RGLILNDVL� GDQ� SHQ\HGHUKDQDDQ� GDUL� EHEHUDSD� SXVWDND
SHPEDJLDQ� NDZDVDQ� SHVLVLU� VHSHUWL� \DQJ� GLJDPEDUNDQ
ROHK�5RELQ���������GDQ�%XVK�GDQ�<RXQJ���������

'DHUDK� SHVLVLU� 7HOXN� %ODQDNDQ� GDQ� 7HOXN� &LDVHP
ELOD� GLOLKDW� GDUL� *DPEDU� �� WHUGLUL� GDUL� HQGDSDQ� \DQJ
EHUDVDO�GDUL�GDUDW�SHVLVLU��FRDVW��WHUVXVXQ�ROHK�OLQJNXQJDQ
SHQJHQGDSDQ� IOXYLDO�� OLQJNXQJDQ� SHQJHQGDSDQ� DOXU

VXQJDL�� OLQJNXQJDQ� SHQJHQGDSDQ� SDQWDL� GDQ� SHPDWDQJ
SDQWDL��6HGDQJ�EDJLDQ�SDQWDL��EHDFK��VKRUH��WHUVXVXQ�ROHK
OLQJNXQJDQ� SHQJHQGDSDQ� HVWXDUL�� GDQ� HQGDSDQ� ODXW
GDQJNDO�GHNDW�SDQWDL�

0(72'2/2*,�3(1(/,7,$1
:DNWX� SHUHNDPDQ� FLWUD� VDWHOLW� \DQJ� GLSHUJXQDNDQ

GDODP�DQDOLVLV�JHRVSDVLDO�DGDODK�WDKXQ������KLQJJD������
6HGDQJNDQ� GDWD� GDQ� LQIRUPDVL� ODSDQJDQ� GDUL� EHEHUDSD
SXVWDND� GLDPELO� DQWDUD� WDKXQ� ����� KLQJJD� ������ %DKDQ
GDQ�PHWRGH�GDODP�SHQXOLVDQ�PDNDODK�\DQJ�GLSHUJXQDNDQ
XQWXN�PHQHQWXNDQ�NDUDNWHULVWLN�SDQWDL��GDWD�GDQ�LQIRUPDVL
ODSDQJDQ�GLDPELO�GDUL� WXOLVDQ�GDQ�SHQHOLWLDQ�\DQJ�SHUQDK
GLODNXNDQ� SDGD� NDZDVDQ� WHUVHEXW� WHUPDVXN� FLWUD� VDWHOLW
/DQGVDW� 70�� SHWD� WRSRJUDIL�� SKRWR� XGDUD�� :DNWX
SHUHNDPDQ�FLWUD�VDWHOLW�\DQJ�GLSHUJXQDNDQ�GDODP�DQDOLVLV
JHRVSDVLDO� DGDODK� WDKXQ� ����� KLQJJD� ������ &LWUD� VDWHOLW
\DQJ� SDNDL� DGDODK� /DQGVDW� �86*6�� /DQGVDW��
6(17,1(/���(XURSLDQ�6DWHOLWH�$JHQF\����3HWD�WRSRJUDIL
GDQ�SKRWR�XGDUD�VHEDJDL�SHOHQJNDS�LQIRUPDVL�FLWUD�VDWHOLW��

+$6,/�'$1�3(0%$+$6$1
3HVLVLU�7HOXN�%ODQDNDQ�GDQ�7HOXN�&LDVHP

3HVLVLU� &LODPD\D� PHUXSDNDQ� VHEDJLDQ� NDZDVDQ
SHVLVLU�SDQWDL�XWDUD�-DZD�\DQJ�VDQJDW�ODELO�VHKLQJJD�VHULQJ
WHUMDGL� SHUXEDKDQ�� 3HUXEDKDQ� \DQJ� GLPDNVXG� PHOLSXWL
JDULV�SDQWDL�DNLEDW�GDUL�HURVL�� VHGLPHQWDVL�� WXWXSDQ� ODKDQ
GDQ� MXJD� DNWLYLWDV� PDQXVLD� \DQJ� PHQHPSDWL� GDQ
EHUDNWLILWDV�GL�NDZDVDQ�SDQWDL��3HUXEDKDQ�LWX�ELVD�GLGHNDWL
GHQJDQ�FLWUD�VDWHOLW��NDUHQD�UHNDPDQ�NRQGLVL�\DQJ�WHUMDGL
GDSDW�WHUHNDP�VHFDUD�EDLN�SDGD�FLWUD�VDWHOLW�

.DUDNWHULVWLN� SDVLVLU� &LODPD\D� GDSDW� GLLGHQWLILNDVL
GDUL� FLWUD� VDWHOLW� KDVLO� UHNDPDQ� JHORPEDQJ
HOHNWURPDJQHWLN� \DQJ� GLSDQWXONDQ� ROHK� VHPXD� RE\HN
GLSHUPXNDDQ� EXPL� NHPXGLDQ� GLUHNDP� GDODP� VHQVRU
VDWHOLW� \DQJ� NHPXGLDQ� GL� NLULPNDQ� NH� EXPL� �&DQDGD
&HQWHU�IRU�5HPRWH�6HQVLQJ���������/LOOHVDQG�GDQ�.LHIHU�
������'DQRHGRUR���������GDQ�/$3$1���������.HPXGLDQ�
KDVLO� SURVHV� DNXLVLVL� \DQJ� WHUHNDP� GL� VHQVRU� VDWHOLW
WHUVHEXW� GLODNXNDQ� EHEHUDSD� NRUHNVL� XQWXN
PHQJKLODQJNDQ� JDQJJXDQ� �QRLVH�� VHUWD� PHPSHUMHODV
JDPEDUDQ� \DQJ� GLSHUROHK� DQWDUD� ODLQ� PHOLSXWL� NRUHNVL
UDGLRPHWULN�� NRUHNVL� JHRPHWULN� \DQJ� XWDPD� NDUHQD

*DPEDU���� 3HPEDJLDQ� .DZDVDQ� 3HVLVLU� VHFDUD� XPXP
PRGLILNDVL�5RELQ����������%XVK�DQG�<RXQJ��������

�
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VHEDJLDQ� WHODK� VHFDUD� RWRPDWLV� WHUNRUHNVL� GDODP� VHQVRU
VDWHOLW��3HUXEDKDQ�SHUXEDKDQ�\DQJ�WHUMDGL�GL�VHNLWDU�7HOXN
%ODQDNDQ� GDQ� 7HOXN� &LDVHP� EHUGDVDUNDQ� DQDOLVLV� FLWUD
VDWHOLW� PXOWLWHPSRUDO� GDSDW� GLOLKDW� SDGD� WDEHO� �� GDQ
*DPEDU����6HFDUD�XPXP��\DQJ�GDSDW� WHULGHQWLILNDVL�GDUL
FLWUD�VDWHOLW�GL�NDZDVDQ�SHVLVLU�&LODPD\D�GLEDJL�PHQMDGL��
NHORPSRN�� .HORPSRN� SHUWDPD� PHUXSDNDQ� KDVLO� SURVHV
DVDO� GDUDW� �)OXYLDO�� GHQJDQ� WXWXSDQ� ODKDQ� XWDPD� VHEDJDL
VDZDK� XQWXN� SHUWDQLDQ� GHQJDQ� VHGLNLW� SHPXNLPDQ� GDQ
LQIUDVWUXNWXU�� .HORPSRN� NH� GXD� DGDODK� SURVHV� \DQJ
GLSHQJDUXKL� ROHK� SURVHV� GDUDW� GDQ� ODXW� �SDVDQJ� VXUXW�
GHQJDQ� WXWXSDQ� ODKDQ� VHEDJDL� WDPEDN� EDLN� \DQJ
EHUPDQJURYH�PDXSXQ�WDQSD�PDQJURYH��3DGD�FLWUD�VDWHOLW�
WDPSLODQ� NHORPSRN� LQL� EHUZDUQD� JHODS�� NDUHQD� GLSLOLK
NRPELQDVL� EDQG� \DQJ� PHPDNDL� EDQG� �� \DQJ� SDQMDQJ
JHORPEDQJQ\D� WHUVHUDS� ROHK� DLU� �OHPEDE�� GDQ� WLGDN
WHUSDQWXONDQ� \DQJ� PHQJDNLEDWNDQ� JHORPEDQJ
HOHNWURPDJQHWLN�WHUVHUDS�GDODP�DLU��WDZDU�PDXSXQ�SD\DX�
VHUWD� GLWXQMXNNDQ� DGDQ\D� SROD� DOXU� SDVDQJ� VXUXW� � �WLGDO
FKDQQHO���&ODXGLD�GNN��������

3HVLVLU� &LODPD\D� �7HOXN� %ODQDNDQ� GDQ� 7HOXN
&LDVHP�� WHUGDSDW� �� VXQJDL� XWDPD� \DQJ� PHQJDOLU� DWDX
EHUPXDUD�\DLWX��6XQJDL�&LKHUDQJ��6XQJDL�&LODPD\D��GDQ
6XQJDL� &LDVHP�� ODLQQ\D� PHUXSDNDQ� VXQJDL�� NHFLO� \DQJ
WHUEHQWXN� NDUHQD� DNWLILWDV� GL� SHVLVLU� GHQJDQ� JHORPEDQJ
SDVDQJ� VXUXWQ\D� \DQJ� VHULQJ� GLQDPDNDQ� WLGDO� FKDQQHO�
6XQJDL� &LKHUDQJ� PHUXSDNDQ� EDJLDQ� EDUDW� PHPEHQWXN
GHOWD�� 6XQJDL� &LODPD\D� WHUGDSDW� GLEDJLDQ� VD\DS� GHOWD
&LKHUDQJ�� 6XQJDL� &LODPD\D� DGDODK� VXQJDL� VHSDQMDQJ
VHNLWDU� ��� .P� EHUKXOX� GL� *XQXQJ� 6XQGD� DWDX� *XQXQJ
7DQJNXEDQ� 3DUDKX�� /XDV� GDHUDK� DOLUDQ� VXQJDL� �'$6�
&LODPD\D� DGDODK� ������� NP�� PHOLSXWL� .DEXSDWHQ
.DUDZDQJ�� NDEXSDWHQ� 3XUZDNDUWD�� NDEXSDWHQ� 6XEDQJ�
$QDN�VXQJDL�WHUEHVDUQ\D�PHOLSXWL��6XQJDL�&LZDUX��6XQJDL
&LODQGDN�� 6XQJDL� &LKXQL�� 6XQJDL� &LNHUXK�� 6XQJDL
&LMHQJNRO�� 6XQJDL� &LKDODQJ�� 6XQJDL� &LMDOX�� 6XQJDL
&LOHPSHU�� 6XQJDL� &LDVHP� PHPEHQWXN� PRUIRORJL� GHOWD
SDGD� EDJLDQ� WLPXU� \DQJ� PHPEDJL� 7HOXN� %ODQDNDQ� GDQ
7HOXN�&LDVHP��DGD�VHNLWDU����VXQJDL�GDQ����DQDN�VXQJDL
\DQJ�PHQJLQGXN�NH�'DHUDK�$OLUDQ�6XQJDL��'$6��&LDVHP
VHOXDV���������NP���'LEDQGLQJ�6XQJDL�&LODPD\D��VXQJDL
&LDVHP�GDQ� SXOXKDQ� DQDN�VXQJDLQ\D� VHFDUD� NHVHOXUXKDQ
EHUDGD� GL� ZLOD\DK
.DEXSDWHQ� 6XEDQJ�
6XQJDL� LQL� PHPLOLNL
SDQMDQJ� VHNLWDU� ��
NLORPHWHU� KLQJJD� NH
SHVLVLU� XWDUD�� $QDN
VXQJDLQ\D�PHOLSXWL��&L
5HXQGHX�� &L� .RQHQJ�
&L� %DUXEXV�� &L
1DQJND��&L�0DKSDU��&L
-XKXQJ�� &L� %RGDV�� &L
-HQJNRO�

.RQGLVL�+LGUR��2VHDQRJUDIL
0HQXUXW� )LUPDQ� GNN��� ������� NRQGLVL� KLGUR�

RVHDQRJUDIL� SDGD� EXODQ� 6HSWHPEHU� ����� GL� SHUDLUDQ

GDQJNDO�.DEXSDWHQ�.HUDZDQJ�\DQJ�WHUOHWDN�EDJLDQ�EDUDW
7HOXN� &LODPD\D�� 6HFDUD� XPXP� PHPSXQ\DL� NHGDODPDQ
EHUNLVDU� DQWDUD��� KLQJJD� ����PHWHU�� 3DGD�EDJLDQ� SLQJJLU
SDQWDL�PHPSXQ\DL� NHGDODPDQ� DQWDUD� �� KLQJJD� ��� PHWHU
GHQJDQ� PRUIRORJL� \DQJ� EHUEHQWXN� SXQJJXQJDQ
EHUVHOLQJDQ� GHQJDQ� FHNXQJDQ� NHPLULQJDQ� OHUHQJ� \DQJ
UHODWLI�GDWDU��DUDK�SROD�NHPLULQJDQ��EDWLPHWUL�UHODWLI�VHMDMDU
GHQJDQ� JDULV� SDQWDL�� %DKNDQ� GLEDJLDQ� EDUDW� VHNLWDU
3HODEXKDQ�&LODPD\D�PHPSXQ\DL�NHGDODPDQ�DQWDUD�������
KLQJJD����������P��NDUHQD�WHUODOX�GDQJNDO�VHKLQJJD�XQWXN
PHQJHIHNWLINDQ� DOXU� SHOD\DUDQQ\D� SHUOX� GLODNXNDQ
SHQJHUXNDQ� �<XZRQR� GDQ� %DO\D�� ������� %HUGDVDUNDQ
SHQJDPDWDQ�GDQ�KDVLO�SHQJRODKDQ�GDWD��$QGL�GNN�������
SDUDPHWHU�KLGUR�GLQDPLND�PHPLOLNL�WLQJJL�JHORPEDQJ�ODXW
DQWDUD� �������� P� GHQJDQ� DUDK� GDUL� WLPXU� PHQXMX� EDUDW�
NHFHSDWDQ� DUXV� DQWDUD� ������������ P�GHWLN� GHQJDQ� DUDK
DUXV� PHPEHQWDQJ� GDUL� WLPXU�EDUDW� VHGDQJNDQ� UDWD�UDWD
NHWLQJJLDQ�SDVDQJ�������P�GDQ�VXUXW�������P�7HUMDGLQ\D
DUXV� GLVHEDENDQ� ROHK� IDNWRU� LQWHUQDO� VHSHUWL� SHUEHGDDQ
GHQVLWDV� DLU� ODXW�� JUDGLHQ� WHNDQDQ�PHQGDWDU� GDQ� JHVHNDQ
ODSLVDQ�DLU�GDQ�IDNWRU�HNVWHUQDO�VHSHUWL�JD\D�WDULN�PDWDKDUL
GDQ�EXODQ�\DQJ�GLSHQJDUXKL� ROHK� WDKDQDQ�GDVDU� ODXW�GDQ
JD\D� FRULROLV�� SHUEHGDDQ� WHNDQDQ� XGDUD�� JD\D� JUDYLWDVL�
JD\D�WHNWRQLN�GDQ�DQJLQ��*URVV��������

3HUXEDKDQ�7DWD�*XQD�7XWXSDQ�/DKDQ
3HUXEDKDQ� WDWD� JXQD�WXWXSDQ� ODKDQ� \DQJ� WHUMDGL

XWDPDQ\D� SDGD� NDZDVDQ� SHVLVLU� \DQJ� GLDNLEDWNDQ� ROHK
SURVHV�NHEXPLDQ�\DQJ�EHUODQJVXQJ�GDQ�DNLEDW�EXGL�GD\D�
DNWLILWDV� HNRQRPL� PDV\DUDNDW� VHWHPSDW�� 8QWXN� NDZDVDQ
GDUDW� GLPLQDQ� UHODWLI� WLGDN� EHUXEDK� VHEDJDL� NDZDVDQ
SHUWDQLDQ��3HUXEDKDQ�NDZDVDQ�SHVLVLU�\DQJ�VDQJDW�PXGDK
EHUXEDK� DNLEDW� VHGLPHQWDVL� GDQ� MXJD� DEUDVL�� 7HUPDVXN
MXJD�DGDQ\D�SHUXEDKDQ�GDUL�DODPLDK�KXWDQ�PDQJURYH�ROHK
PDV\DUDNDW� GLMDGLNDQ� WDPEDN� VHEDJDL�PDWD� SHQFDKDULDQ�
3HUXEDKDQ�\DQJ�WHUMDGL�GDQ�WHULGHQWLILNDVL�PXODL�GDUL�����
KLQJJD� ����� WHODK� GLLGHQWLILNDVL� ROHK�$QGL�� GNN�� �������
7XWXSDQ� ODKDQ� \DQJ� DGD� GL� SHUPXNDDQ� EXPL� LQL� GDSDW
GLLGHQWLILNDVL� EHUGDVDUNDQ� FLWUD� VDWHOLW� /DQGVDW� �(GPXQG
GNN��� �����&ODXGLD� GNN��� ������ 6UL� :DK\XQL�� �����
/$3$1�� ������'DQD��GNN����������\DQJ�KDVLOQ\D�VHSHUWL
\DQJ�WHUOLKDW�GDODP�7DEHO���

3DGD�7DEHO� �� GDQ� *DPEDU� ��� GDSDW� WHUOLKDW� EDKZD
WHUMDGL� SHUXEDKDQ� OXDV� WDPEDN� EHUPDQJURYH� VHFDUD
PDNVLPDO�SDGD�7DKXQ�������+DO�LQL�MXJD�DNLEDW�XVDKD�GDUL
3HUXP�3HUKXWDQL�GHQJDQ�SHQDQDPDQ�PDQJRYH�SDGD�WDKXQ
����� \DQJ�PHQFDSDL� NDZDVDQ�VHOXDV� ��������KD� �GDODP
$QGL� GNN��� ������� 6HGDQJNDQ� WDPEDN� \DQJ� WDN

7DEHO���� 3HUXEDKDQ�7XWXSDQ�/DKDQ�GDUL�WDKXQ������KLQJJD������\DQJ�GLLGHQWLILNDVL
GDUL�&LWUD�/DQGVDW��$QGL�$JXVWLDQL�6DOLP��GNN��������
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EHUPDQJURYH� UHODWLI� WHUMDGL� SHQDPEDKDQ� OXDVDQ� KLQJJD
����� VXGDK� EDUDQJ� WHQWX� NRQGLVL� LQL� GLSLFX� NHEXWXKDQ
PDV\DUDNDW� PHPHQXKL� NHEXWXKDQ� HNRQRPL� VHVDDW�
3HUXEDKDQ� OXDVDQ� NDZDVDQ� WDPEDN� LQL� MXJD� GLSHQJDUXKL
ROHK� SURVHV�SURVHV� NHEXPLDQ� \DQJ� EHUODQJVXQJ
NKXVXVQ\D� SHUXEDKDQ� JDULV� SDQWDL� DGDQ\D� DEUDVL� GDQ
DNUHVL�VHGLPHQWDVL��GLEDKDV�SDGD�EDJLDQ�DNKLU�PDNDODK���

3HUXEDKDQ�WXWXSDQ�ODKDQ�\DQJ�WHUMDGL�SDGD�*DPEDU��

GLVHEDENDQ� ROHK� EHUEDJDL� IDNWRU� GLDQWDUDQ\D� DNWLILWDV
PDQXVLD� EDLN� \DQJ� WHUMDGL� GL� EDJLDQ� KXOX� GDQ� MXJD� GL
ZLOD\DK�SHVLVLU�&LODPD\D��6HPHQWDUD��SHUXEDKDQ�WXWXSDQ
ODKDQ� VDZDK� GDUL� WDKXQ� ����� KLQJJD� ����� � WLGDN� WHUODOX
VLJQLILNDQ��NHPXQJNLQDQ�DNLEDW�SDGD�VDDW�SURVHV�SORWWLQJ�
GHOLQLDVL� EDWDV�DUHDQ\D� VDQJDW� GLSHQJDUXKL� ROHK� XNXUDQ
SL[HO� FLWUD� \DQJ� GLSHUJXQDNDQ��� 7XWXSDQ� ODKDQ� VDZDK
WLGDN�WHUODOX�EDQ\DN�PHQJDODPL�SHUXEDKDQ��NDUHQD�VHFDUD
SURVHV� NHEXPLDQ� VHEDJDL� KDVLO� SURVHV� IOXYLDO� WLGDN
PHQJDODPL� SHUXEDKDQ� EDLN� SHQDPEDKDQ� DWDXSXQ
SHQJXUDQJDQ�� 3HUXEDKDQ� \DQJ� PHQDULN� WHUOLKDW� SDGD
NDZDVDQ� WDPEDN� EDLN� \DQJ� EHUPDQJURYH� PDXSXQ� \DQJ
WLGDN� EHUPDQJURYH�� 3HUXEDKDQ� WXWXSDQ� ODKDQ� LQL� VHFDUD
WLGDN� ODQJVXQJ� MXJD� EHUKXEXQJDQ� GHQJDQ� SURVHV
NHEXPLDQ� \DQJ� EHUODQJVXQJ� \DLWX� DGDQ\D� VHGLPHQWDVL
VHSDQMDQJ� SDQWDL�� � %HUGDVDUNDQ� 3URILO� .HFDPDWDQ
%ODQDNDQ��<XQL��������EDJLDQ�EDUDW�GDHUDK�&LODPD\D�LQL
EDKZD� VHEHOXP� WDKXQ� ����� WHUMDGL� EDQ\DN� SHQJXUDQJDQ
WXPEXKDQ� PDQJURYH� VHWHODK� WDKXQ� ����� WHUMDGL
SHQDQDPDQ� �UHERLVDVL�� PDQJURYH� GDUL� .HPHQWHULDQ
.HODXWDQ�GDQ�3HULNDQDQ��..3��

*HRPRIRORJL�.DZDVDQ�3HVLVLU�&LODPD\D
0HQXUXW� 'DYLV� GDQ� )LW]JHUDOG� �������� EHQWXN

JHRPRUIRORJL� .DZDVDQ� SHVLVLU� VDQJDW� GLSHQJDUXKL� ROHK
UHOLHI�DWDX�NHQDPSDNDQ�\DQJ�DGD�VHSDQMDQJ�SHVLVLU�\DQJ
PHQFHUPLQNDQ� KDVLO� GDUL� NRPELQDVL� SURVHV�� VHGLPHQWDVL
GDQ� JHRORJL� \DQJ� EHUODQJVXQJ�� 3URVHV� XWDPD� \DQJ
PHPSHQJDUXKL�VHSHUWL�JHORPEDQJ��DUXV�DQJLQ�VHUWD�LNOLP�
:LOD\DK� &LODPD\D� �7HOXN� &LDVHP�� \DQJ� PHUXSDNDQ

NDZDVDQ� SHVLVLU�SDQWDL� VHKLQJJD� VHFDUD� NHQDPSDNDQ
PRUIRORJLQ\D� GDSDW� GLNHORPSRNNDQ� PHQMDGL�� 'HOWD�
(VWXDUL� GDQ� GDWDUDQ� EHUSDVLU� �'DYLVGDQ� GDQ� )LW]JHUDO�
������� %HUGDVDUNDQ� SURVHV� SHPEHQWXNDQQ\D
JHRPRUIRORJL� .DZDVDQ� 3HVLVLU� &LODPD\D� GDSDW
GLNHORPSRNNDQ� PHQMDGL� EHEHUDSD� EHQWXNDQ� �=XLGDP�
�������9HUWDSSHQ�������GDQ�������\DQJ�GLSHQJDUXKL�ROHK
SURVHV�DVDO�GDUDW�GDQ�ODXW�

(VWXDUL�VHFDUD�NRQWUDV�WHUMDGLQ\D�SHUFDPSXUDQ�DQWDUD
DLU�WDZDU�GHQJDQ�DLU�ODXW�VHUWD�SHQJHQGDSDQ�VHGLPHQ�WDQSD
SHQJDUXK� NH� ODXW�� 'HOWD� \DQJ� GLMXPSDL� GLSHVLVLU� 7HOXN
&LDVHP� LQL� SDOLQJ� WLGDN� DGD� �� EHUMDMDU� GDUL� DUDK� EDUDW
NHWLPXU�� PDVLQJ� PDVLQJ� GHQJDQ� VXQJDL� \DQJ� EHUPXDUD
VHEDJDL� SHQ\HEDE� XWDPD� PDVXNDQ� SURVHV� GDUDW� \DLWX
6XQJDL� &LWDUXP� �GHOWD� SDOLQJ� EDUDW� GDQ� NHFLO��� 6XQJDL
&LODPD\D� ,� �GHOWD� SDOLQJ� %HVDU� GL� WHQJDK��� 6XQJDL
&LODPD\D� ,,� �SDOLQJ� WLPXU��� VHUWD� 6XQJDL� &LDVHP� �GHOWD
\DQJ�SDOLQJ� WLPXU���.HQDPSDNDQ�VHPXDQ\D�VHSHUWL�\DQJ
WHUOLKDW� SDGD�*DPEDU� ���'HOWD� \DQJ� WHUOLKDW� SDGD� SHVLVLU
7HOXN� &LDVHP� LQL� PHUXSDNDQ� GDWDUDQ� GHOWD� DWDX
PHUXSDNDQ� EDJLDQ� SDOLQJ� XMXQJ� GDUL� GHOWDQ\D�� EDJLDQ
WHUEHVDUQ\D�EHUDGD�GL�EDZDK�SHUPXNDDQ�SHUDLUDQ�

*DPEDU���� 3HUXEDKDQ�WXWXSDQ�ODKDQ�3HVLVLU�&LODPD\D��7HOXN�&LDVHP��GLLGHQWLILNDVL�GDUL�&LWUD�6DWHOLW�/DQGVDW���D��WDKXQ������
�E�������GDQ��F���������$QGL�*XVWLDQL�6DOLP�GNN�������
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(VWXDUL�PHUXSDNDQ�EDJLDQ�GDUL�SHUWHPXDQ�DLU� WDZDU
GDUL� GDUDW� GDQ� DLU� GDUL� ODXW� \DQJ� VHODOX� DWDX� VHULQJNDOL
PHQJJHQDQJL� GDHUDK� WHUVHEXW� �'DOU\PSOH� GNN��� ������
(VWXDUL�\DQJ�GLMXPSDL�GDODP�VXDWX�NRPSHN�GHOWD��*DPEDU
�� GDUL� FLWUD� VDWHOLW� 6(17,1(/�� �(XURSLDQ� 6DWHOLWH
$JHQF\��������\DQJ�GLUHNDP�WDQJJDO����6HSWHPEHU������
WHUOLKDW�HVWXDU\�SDGD�EDJLDQ�\DQJ�EHUZDUQD�JHODS��KLWDP��
NDUHQD� 3DQMDQJ� JHORPEDQJ� SDGD� NRPELQDVL� �\DQJ
PHQJJXQDNDQ� EDQG� �� SDGD� /DQGVDW� GDQ� EDQG� �� SDGD
6(17,1(/� ��� LQL� WHUVHUDS� ROHK� DLU� VHKLQJJD� WLGDN
WHUSDQWXONDQ�GDQ�WLGDN�WHUHNDP�SDGD�VHQVRU�VDWHOLW��6HFDUD
XPXP�NDZDVDQ�HVWXDUL�GL�SHVLVLU�&LODPD\D�\DQJ� WHUOLKDW
GDUL�FLWUD�VDWHOLW��*DPEDU����\DQJ�EHUZDUQD�JHODS��(GPXQG
GNN���������&ODXGLD�GNN���������'DQD�GNN���������

*HRORJL�.DZDVDQ� 3HVLVLU� &LODPD\D� �7HOXN� %ODQDNDQ
GDQ�7HOXN�&LDVHP�

(QGDSDQ� SHVLVLU�� SDQWDL� GDQ� HQGDSDQ� OHSDV� ODLQQ\D�
PDWHULDO�\DQJ�WHUEDZD�ROHK�DOLUDQ�VXQJDL�NH�SHUDLUDQ�DNDQ
GLHQGDSNDQ�NHPEDOL�ROHK�JHORPEDQJ�NH�SHVLVLU� VHKLQJJD
ELDVDQ\D� WHUVRUWDVL�� PHPSXQ\DL� XNXUDQ� \DQJ� VHUDJDP
�0DWW�� ������� .RQGLVL� JHRORJL� .DZDVDQ� SHVLVLU� 7HOXN
&LDVHP� �&LODPD\D�� PHQXUXW� 0DWW�� ����� GDQ� 1LFKROV�
����� PHUXSDNDQ� SHVLVLU� \DQJ� WHUVXVXQ� VHEDJDL� SDQWDL
EHUSDVLU�\DQJ� GDSDW� WHUMDGL�SDGD� VDDW� WHUMDGL� NHOLPSDKDQ
PDWHULDO� \DQJ� WHUVXVSHQVL� NHPXGLDQ� WHUVRUWDVL� GDQ
WHUHQGDSNDQ� NHPEDOL� ROHK� JHORPEDQJ� NH� SHVLVLU�� 3DGD
DZDOQ\D� EDUX� SDGD� SHULRGH� WDKXQ� ����� DQ� WLPEXO

SHUWXPEXKDQ� GHOWD� NDUHQD� DGDQ\D� WDPEDKDQ� PDWHULDO
WHUVXVSHQVL�GDUL�VXQJDL��

.RQGLVL� JHRORJL� �.XDUWHU�� NDZDVDQ� SHVLVLU
PHUXSDNDQ�KDVLO�SURVHV�JHRORJL�\DQJ� WHUMDGL�SDGD� MDPDQ
.XDUWHU� \DQJ� EHUVLIDW� VDQJDW� ODELO� WHUKDGDS� SHUXEDKDQ�
SHUXEDKDQ� \DQJ� GLDNLEDWNDQ� ROHK� SURVHV� \DQJ
EHUODQJVXQJ��VHODLQ�LWX�HQGDSDQ�PDVLK�EHUVLIDW�OHSDV�EDLN
EHUXSD�HQGDSDQ�SDVLU�� OHPSXQJ�PDSXQ�OHPSXQJ�RUJDQLN�
/LQJNXQJDQ�SHQJHQGDSDQ�GDQ�PRUIRORJL�\DQJ�GLMXPSDL�GL
3HVLVLU� 7HOXN� %ODQDNDQ� GDQ� 7HOXN� &LDVHP� \DQJ� GDSDW
GLLGHQWLILNDVL�GDUL�FLWUD�VDWHOLW�6(17,1(/��*DPEDU����

/LQJNXQJDQ� SHQJHQGDSDQ� ODXW� DGDODK� OLQJNXQJDQ
SHQJHQGDSDQ�\DQJ�GLSHQJDUXKL�ROHK�DNWLILWDV�\DQJ�WHUMDGL
GL� ODXW� VHSHUWL� DUXV�� JHORPEDQJ� GDQ� SDVDQJ� VXUXW�

%HUGDVDUNDQ� OHWDN�GDQ�PDWHULDO
\DQJ� WHUHQGDSNDQ
GLNHORPSRNNDQ� HQGDSDQ� SDQWDL
GDQ� SHPDWDQJ� SDQWDL� GDQ
HQGDSDQ� HVWXDUL�� (QGDSDQ
SDQWDL� GDQ� SHPDWDQJ� SDQWDL
WHUVXVXQ� ROHK� PDWHULDO� \DQJ
EHUXNXUDQ�SDVLU�PXODL�GDUL�SDVLU
KDOXV�VDPSDL�SDVLU�NDVDU��VRUWDVL
EDJXV�� SRURVLWDV� GDQ
SHUPHDELOLWDV� WLQJJL� VHKLQJJD
NDQGXQJDQ� DLUQ\D� WLQJJL�
NDGDQJ� PHQJDQGXQJ� SHFDKDQ
FDQJNDQJ�NHUDQJ��6HFDUD�XPXP
HQGDSDQ� SDQWDL� LQL� GDSDW
GLMXPSDL� SDGD� SHPDWDQJ� \DQJ
EHUDUDK� UHODWLYH� VHMDMDU� GHQJDQ
JDULV�SDQWDL��JDPEDU����DWDXSXQ
PHUXSDNDQ�EDWDV�DQWDUD�WXWXSDQ
ODKDQ� VDZDK� GDQ� WDPEDN
�*DPEDU� ���� /LQJNXQJDQ
SHQJHQGDSDQ� HVWXDU\�
OLQJNXQJDQ� SHQJHQGDSDQ
JDEXQJDQ� IOXYLDO� GDQ� ODXW
PHUXSDNDQ� SHUSDGXDQ� DQWDUD� �
SURVHV� WHUVHEXW� GL� DWDV�� GDHUDK
WHPSDW� SURVHV� LQL� EHUODQJVXQJ�
/LQJNXQJDQ� SHQJHQGDSDQ� LQL
PHQJKDVLONDQ� HQGDSDQ� UDZD
SDQWDL�� \DQJ� WHUVXVXQ� ROHK
JDPEXW�� PDWHULDO� RUJDQLN
NDGDQJ� PHQJDQGXQJ� PDWHULDO

OHPSXQJ��ND\X��DNDU�GDQ�GDXQ�
%HUGDVDUNDQ�KDVLO�SHPERUDQ�GDQJNDO�\DQJ�GLODNXNDQ

ROHK�3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�*HRORJL�������
VXVXQDQ� VWUDWLJUDIL� �XUXWDQ� OLQJNXQJDQ� SHQJHQGDSDQ
VHFDUD� WHJDN��� GDQ� VHEDUDQQ\D� VHSHUWL� \DQJ� WHUOLKDW� SDGD
VHEDUDQ� VHGLPHQ� .XDUWHU� �*DPEDU� ���� 'DUL� *DPEDU� �
WHUOLKDW� SHUXEDKDQ� \DQJ� WHUMDGL� VHODPD� MDPDQ� +RORVHQ
\DQJ� \DQJ� GLDZDOL� GHQJDQ� HQGDSDQ� SDQWDL� \DQJ� EHUXSD
HQGDSDQ� SDQWDL� GDQ� SHPDWDQJ� SDQWDL� \DQJ� FXNXS� MDXK
PHQMRURN� NH� GDUDWDQ� LQL� DNDQ�PHQXQMXNNDQ� JDULV� SDQWDL
\DQJ�GDSDW�GLNHQDOL�VDDW�LQL��

*DPEDU���� &LWUD� 6DWHOLW� 6(17,1(/�� .RPELQDVL� %DQG� 7UXH� &RORU� SDGD� ��
6HSWHPEHU������ �6XPEHU���&LWUD�VHQWLQHO����(XURSLDQ�6DWHOOLWH�$JHQF\�
KWWSV���HDUWKH[SORUHU�XVJV�JRY��
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6HGLPHQWDVL�.DZDVDQ�3HVLVLU�3HUXEDKDQ�*DULV�3DQWDL
3HVLVLU�&LODPD\D

.DZDVDQ� GDHUDK� $OLUDQ� 6XQJDL� &LODPD\D� VHOXDV
NXUDQJ� OHELK� ���� NLORPHWHU� SHUVHJL�� GHQJDQ� PXDWDQ
VHGLPHQ� \DQJ� WHUDQJNXW� NXUDQJ� OHELK� VHEHVDU� �����
VDPSDL� ������ WRQ�NLORPHWHU�WDKXQ� SDGD� WDKXQ� �����
0HQXUXW� .KXUVDWXO� GNN� ������� EDKZD� SHUXEDKDQ� \DQJ
WHUMDGL�GL�'HOWD�&LSXQDJDUD�WHUXV�PHQJDODPL�SHQDPEDKDQ
VHOXDV� ������KD� ������������� ������ KD� ������������ GDQ
������KD�������������GHQJDQ�ODMX�PDVLQJ�PDVLQJ�VHEHVDU
����� KD�WDKXQ�� ����� KD�WDKXQ� GDQ� ����� KD�WDKXQ�
3HQJJXQDDQ�ODKDQ�GL�ODKDQ�EDUX�GLGRPLQDVL�ROHK�WDPEDN
VHEHVDU��������������� �������������GDQ��������������
6HFDUD� XPXP� VHOXUXK� SDQWDL� XWDUD� -DZD� PHUXSDNDQ
WHPSDW�WHUMDGLQ\D�VHGLPHQWDVL�GDUL� VXQJDL�\DQJ�PHQJDOLU
NH� DUDK� XWDUD��$OLUDQ� VXQJDL� \DQJ� PHQJDQJNXW� PDWHULDO
KDVLO� HURVL� GDUL� .DZDVDQ� SHJXQXQJDQ�SHUEXNLWDQ� GDODP
EHQWXN�PDWHULDO�WHUVXVSHQVL��VHKLQJJD�EDQ\DN�PHPEHQWXN
NHQDPSDNDQ� GHOWD� SDGD� VHWLDS�PXDUD� VXQJDL�� .KXVXV� GL
7HOXN� &LDVHP� LQL� SDOLQJ� WLGDN� WHUGDSDW� �� ±� �� EHQWXN
NHQDPSDNDQ� GHOWD�� 3HUXEDKDQ� JDULV� \DQJ� WHUMDGL� WLGDN
WHUOHSDV� ROHK� DGDQ\D� VXQJDL� \DQJ� EHUPXDUD� GLNDZDVDQ
7HOXN� %ODQDNDQ� GDQ� WHOXN� &LDVHP� \DLWX� VXQJDL� �6�
&LODPD\D�GDQ�6��&LDVHP�

*DULV� SDQWDL� DZDO� �SXUED�� GDSDW� WHULGHQWLILNDVL� GDUL
FLWUD� VDWHOLW� �/DQGVDW�� \DQJ� DGD� GHQJDQ� DGDQ\D� HQGDSDQ
SDQWDL� GDQ� SHPDWDQJ� SDQWDL�� %HEHUDSD� LGHQWLILNDVL� JDULV
SDQWDL�LQL�WHODK�EDQ\DN�GLLGHQWLILNDVL�ROHK�(ULFN�GDQ�2WWR
��������$QGL� �������� 5LPEDPDQ� GNN� �������� 3HUXEDKDQ
VHSDQMDQJ� JDULV� SDQWDL� &LODPD\D� VDQJDW� WHUJDQWXQJ� ROHK
SHUXEDKDQ� EHUEDJDL� IDNWRU� \DQJ� DGD� DQWDUD� ODLQ� EHUXSD�
DUXV� GDQ� JHORPEDQJ�� SHPDQIDDWDQ� .DZDVDQ� SHVLVLU�
DGDQ\D� WDPEDKDQ� PDWHULDO� \DQJ� WHUEDZD� ROHK� DOLUDQ
VXQJDL� \DQJ� PDVXN� NHODXW�� 0HQXUXW� $QGL� GNN�� ������
SHULRGH������±������EHUGDVDUNDQ�SHQJDPDWDQ�FLWUD�VDWHOLW
DGDQ\D� SHQJXUDQJDQ� OXDVDQ� GDUDWDQ� �DEUDVL�� GDQ

SHQDPEDKDQ�OXDV�GDUDWDQ��DNUHVL���$EUDVL�WHUMDGL�GL�8MXQJ
3DPDQXNDQ� GDQ� 7HOXN� &LDVHP�� $EUDVL� GL� 8MXQJ
3DPDQXNDQ� WHODK�PHUXEDK� JDULV� SDQWDL� PXQGXU� NH� DUDK
GDUDWDQ� KLQJJD� ���� NP�� +DO� LQL� PHQJDNLEDWNDQ
WHQJJHODPQ\D� UDWXVDQ� KHNWDU� WDPEDN� GDQ� PHQJJHQDQJL
VDUDQD� GDQ� SUDVDUDQD� ZDUJD� VHSHUWL� SHPXNLPDQ�� MDODQ�
PDNDP�� GDQ� IDVLOLWDV� XPXP� ODLQQ\D�� � 0HQXUXW� $QGL
�������� VHEDJLDQ� EHVDU� SHVLVLU� .DEXSDWHQ� 6XEDQJ
PHQJDODPL� DEUDVL� UDWD�UDWD� VHEHVDU� ������� P� GHQJDQ
DEUDVL�PDNVLPDO�VHMDXK���������P�GDODP�NXUXQ�ZDNWX���
WDKXQ�� 6HPHQWDUD� LWX�� DNUHVL� GDSDW� GLMXPSDL� GL� 7HOXN
%ODQDNDQ�GDQ�0XDUD�&LSXQDJDUD��DNLEDW�HQGDSDQ�VHGLPHQ
\DQJ� GLEDZD� DOLUDQ� VXQJDL�� 'L� 7HOXN� %ODQDNDQ�� \DQJ
PHUXSDNDQ� WHPSDW� EHUPXDUDQ\D� DOLUDQ� 6XQJDL� &LDVHP�
DNUHVL� PHQFDSDL� ���� NP� GDODP� NXUXQ� ZDNWX� ��� WDKXQ
�WDKXQ������±�������

%HUGDVDUNDQ� WXPSDQJ� WLQGLK� GDUL� EHUEDJDL� JDULV
SDQWDL� �3HWD� 5XSD� %XPL� %DGDQ� ,QIRUPDVL� *HRVSDVLDO�
/DQGVDW�70�WDQJJDO���0HL�������/DQGVDW�(70���WDQJJDO
���6HSWHPEHU�������/DQGVDW�������6HSWHPEHU������VHUWD
6(17,1(/� �� WDQJJDO� ��� 6HSWHPEHU� ������ WHUMDGL
SHUXEDKDQ� JDULV� SDQWDL� GL� 3HUDLUDQ� &LODPD\D� \DQJ
NHQDPSDNDQ� SHUXEDKDQQ\D� VHSHUWL� \DQJ� WHUOLKDW� SDGD
*DPEDU� ��� $SDELOD� GLSHUKDWLNDQ� VHFDUD� ULQFL� EDKZD
SHUXEDKDQ�\DQJ�WHUMDGL�GRPLQDQ�VHGLPHQWDVL� WHWDSL�WLGDN
PHQXWXS� NHPXQJNLQDQ� HURVL� VHFDUD� ORNDVL�� 3DGD�%DJLDQ
WLPXU� �7HOXN� &LDVHP�� DQWDUD� 6XQJDL� &LDVHP� GHQJDQ
VXQJDL� &LSDQJDUWDQ� WLGDN� EDQ\DN� EHUXEDK�� 3HUXEDKDQ
\DQJ� WHUMDGL� GDSDW� GLNHORPSRNNDQ� PHQMDGL� �� \DNQL
VHEHODK�EDUDW�6XQJDL�&LKHUDQJ��DQWDUD�6XQJDL�&LKHUDQJ�±
6XQJDL�&LODPD\D��7HOXN�%ODQDNDQ��7HOXN�&LDVHP��6HFDUD
ULQFL�SHUXEDKDQ�OXDVDQ�\DQJ�ELVD�WHULGHQWLILNDVL�GDUL�KDVLO
WXPSDQJ�WLQGLK��RYHUOD\��LGHQWLILNDVL�GLMLWDVL��JDULV�SDQWDL
SDGD�FLWUD�VDWHOLW��/DQGVDW�70���������/DQGVDW���(70��
������ /DQGVDW� �� (70��� ������ VHUWD� &LWUD� 6(17,1(/�
�������VHSHUWL�\DQJ�WHUOLKDW�SDGD�*DPEDU���

*DPEDU���� 6HEDUDQ�6HGLPHQ�.XDUWHU�7HOXN�&LDVHP��&LODPD\D��ROHK�3XVDW�3HQHOLWLDQ
GDQ�3HQJHPEDQJDQ�*HRORJL��5LPEDPDQ��GNN�������

�
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6HFDUD� NHVHOXUXKDQ� GDUL� WDKXQ� ����� KLQJJD� ����
VHOXUXK� 3HVLVLU� &LODPD\D� WHUMDGL� SHQDPEDKDQ� GDUDWDQ
VHEHVDU� ��������� KD�� GHQJDQ� SHQDPEDKDQ� WHUEHVDU� GL
7HOXN�%ODQDNDQ�GDQ�WHUMDGL�SHQJXUDQJDQ�GL�7HOXN�&LDVHP
VHEHVDU� ������ KD�� 6HGDQJNDQ� VHFDUD� NHVHOXUXKDQ� WHUMDGL
SHUXEDKDQ� WHUEHVDU� SDGD� SHULRGH� ����� ±� ����� \DNQL
VHEHVDU� ������� KD� VHUWD� WHUHQGDK� GL� 7HOXN� &LDVHP
GRPLQDQ� SURVHV� \DQJ� WHUMDGL� DGDODK� DEUDVL� SHQJXUDQJDQ
GDUL� WDKXQ� ����� ������ VHOXDV� ������ KD� �*DPEDU� ���
3HUXEDKDQ�SHUXEDKDQ�\DQJ�WHUOLKDW�GDODP�*DPEDU���MHODV
WHUOLKDW� \DQJ� SDOLQJ� PHQFRORN� GL� 7HOXN� %ODQDNDQ�
VHGDQJNDQ� VHFDUD� ULQFL� SHUXEDKDQ� \DQJ� WHUMDGL� VHSHUWL
\DQJ� WHUOLKDW� SDGD�7DEHO����7DEHO� � LQL�PHUXSDNDQ� WLQGDN
ODQMXW�SHQGHWDLODQ�GDUL�WDEHO���GLPDQD�SDGD�7DEHO���KDQ\D
PHOLKDW� GDUL� VLVL� WXWXSDQ� ODKDQ� VHFDUD� NHVHOXUXKDQ
NKXVXVQ\D� SDGD� WXWXSDQ� ODKDQ� SDGD� NDZDVDQ� WDPEDN
EHUPDQJURZH� GDQ� WLGDN� EHUPDQJURYH�� 'DUL� GXD� DVSHN

SDGD� 7DEHO� �� WHUVHEXW� DNDQ� WHUFHUPLQ� SDGD� SHUXEDKDQ
SDGD�7DEHO����

3HUXEDKDQ� WHUMDGLQ\D� DNUHVL� �VHGLPHQWDVL�� WHUEHVDU
GLMXPSDL� GL� 7HOXN� %ODQDNDQ�� .RQGLVL� LQL� VDQJDW
GLSHQJDUXKL�ROHK�NRQGLVL�DUXV�GDQ�JHORPEDQJ�\DQJ�WHUMDGL
GL� SHVLVLU� VHSDQMDQJ� SDQWDL� &LODPD\D� VHUWD� EHQWXN� JDULV
SDQWDLQ\D�\DQJ�PHPEHQWXN�WHOXN��6HGLPHQ�\DQJ�WHUEDZD
ROHK� DUXV� VXQJDL� \DQJ� EHUPXDUD� GDQ� KDVLO� DEUDVL
WHUHQGDSNDQ� GL� 7HOXN� %ODQDNDQ� NDUHQD� EHUNXUDQJQ\D
HQHUJL�DUXV�GDQ�JHORPEDQJ���0HQXUXW�)LUPDQ�GNN��������
PRGHO� DUXV� GDQ� JHORPEDQJ� GL� VHSDQMDQJ� JDULV� SDQWDL
&LODPD\D�EHUDUDK�GDUL� WLPXU�NH�EDUDW�GHQJDQ��NHFHSDWDQ
DUXV� DQWDUD� ������������ P�GHWLN� VHGDQJNDQ� UDWD�UDWD
NHWLQJJLDQ�SDVDQJ�������P�GDQ�VXUXW�������P

'DUL� EHUEDJDL� SHPEDKDVDQ� \DQJ� WHODK� GLXUDLNDQ� GL
DWDV�PDND�GDSDW�GDSDW�GLEXDW�SHWD� VHEDUDQ�ZLOD\DK�\DQJ
PHPSXQ\DL� NDUDNWHULVWLN� \DQJ� UHODWLI� VDPD� VHSHUWL� \DQJ

*DPEDU����3HUXEDKDQ�*DULV�3DQWDL�7HOXN�&LDVHP��&LODPD\D��GDUL�WDKXQ������KLQJJD������\DQJ�WHUOLKDW�GDUL�&LWUD
6DWHOLW��/DQGVDW�86*6�GDQ�6(17,1(/��(6$��

7DEHO���� 3HUXEDKDQ� OXDVDQ�NDZDVDQ�3HVLVLU�&LODPD\D�GDUL� WDKXQ������±������GDUL�/DQGVDW
70��������GDQ�/DQGVDW�(70��������GDQ�������GDQ�&LWUD�6HQWLQHO���(6$��������
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WHUOLKDW�SDGD�*DPEDU����*DPEDU�WHUVHEXW�PHQJJDPEDUNDQ
NDUDNWHULVWLN� DUHD� EDLN� VHFDUD� WHJDN� �YHUWLNDO�� GDQ
PHQGDWDU� �KRUL]RQWDO�� GLNHORPSRNNDQ� PHQMDGL� ��� /LPD
NHORPSRN�EDJLDQ�LQL�PHUXSDNDQ�WXPSDQJ�WLQGLK�GDUL�\DQJ
VXGDK� GLMHODVNDQ� VHEHOXPQ\D� \DQJ� PHOLSXWL� WXWXSDQ
ODKDQ���JHRPRUIRORJL��VHEDUDQ�HQGDSDQ��DVDO�GDUDW�IOXYLDO
GDQ� DVDO� ODXW� SDQWDL� GDQ� HVWXDUL��� VHUWD� VLIDW� NHWHNQLNDQ
GDUL� HQGDSDQ� WHUKDGDS� GD\D� GXNXQJQ\D� WHUKDGDS� EHEDQ
ELOD�GLNHPEDQJNDQ�WHUPDVXN�NHVHVXDLDQ�ODKDQQ\D��

.(6,038/$1
.DUDNWHULVWLN� GDQ� SHUXEDKDQ� 7HOXN� %ODQDNDQ� GDQ

7HOXN� &LDVHP� GDSDW� GLLGHQWLILNDVL� GDUL� &LWUD� 6DWHOLW
EHUGDVDUNDQ�NHEHUDGDDQ�JDULV�SDQWDL��WXWXSDQ�ODKDQ��VHUWD
VHEDUDQ� HQGDSDQ� GDUL� HQGDSDQ� IOXYLDO� GDQ� HQGDSDQ� ODXW�
3HVLVLU�SDQWDL�&LODPD\D�PHUXSDNDQ�NDZDVDQ�\DQJ�VDQJDW

PXGDK� EHUXEDK� GLNDUHQDNDQ� DGDQ\D�PXDUD� VXQJDL� \DQJ
PDVXN� DQWDUD� ODLQ� 6XQJDL� &LWDUXP� ODPD�� &LODPD\D�
%ODQDNDQ� GDQ� &LDVHP�� 6HPHQWDUD� GDUL� ODXW� DGDQ\D
JHORPEDQJ� GDQ� DUXV� \DQJ� VHODOX� PHQJDODPL� SHUXEDKDQ�
+LGURPHWHRURORJL� MXJD� VDQJDW� EHUSHUDQ� VDDW� EDQ\DN
PHPEDZD�PDWHULDO� WHUVXVSHQVL� \DQJ� EHUXNXUDQ� OHPSXQJ
GDQ� SDVLU� VHKLQJJD� PHQDPEDK� VHGLPHQWDVL�� VHGDQJNDQ
GLODXW� VHQGLUL� SDVDQJ� VXUXW� GDQ� JHORPEDQJ� \DQJ� WLQJJL
PHQJDNLEDWNDQ� DEUDVL�� 6HFDUD� WLGDN� ODQJVXQJ� SHUXEDKDQ

LQL� PHQ\HEDENDQ� SXOD� SHUXEDKDQ� OLQJNXQJDQ� NDZDVDQ
HVWXDUL�NKXVXVQ\D�HQGDSDQ�MXJD�DNDQ�EHUXEDK

6$5$1
3HUOX�GLODNXNDQ�SHQHOLWLDQ�OHELK�ODQMXW�GL�VHNLWDU

VXE�FHNXQJDQ� \DQJ� WHODK� GLGHOLQHDVL� GHQJDQ

*DPEDU���� 6HEDUDQ� .DUDNWHULVWLN� 3DQWDL� GL� .DZDVDQ� 3HVLVLU� &LODPD\D� �7HOXN� %ODQDNDQ� GDQ� 7HOXN
&LDVHP��EHUGDVDUNDQ�JDULV�SDQWDL��WXWXSDQ�ODKDQ��JHRPRUIRORJL�VHUWD�VHEDUDQ�HQGDSDQ

�



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����-XQL�����

��

PHODNXNDQ� SHQHOLWLDQ� PHWRGH� JHRILVLND� \DQJ� OHELK
GHWDLO� VHSHUWL� PHWRGD� 6HLVPLN� �'�� VHODLQ� LWX� SHUOX
DGDQ\D� � VXUYHL� JHRNLPLD� PLNURVHHSDJH� GDQ
EDWKLPHWUL� GHWDLO� XQWXN� PHQJHWDKXL� LQGLNDVL
NHEHUDGDDQ�KLGURNDUERQ�

8&$3$1�7(5,0$�.$6,+
3HQXOLV� PHQJXFDSNDQ� EDQ\DN� WHULPD� NDVLK� NHSDGD

%DSDN� .HSDOD� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ
*HRORJL�.HODXWDQ�\DQJ�WHODK�PHPEHUL�NHVHPSDWDQ�NHSDGD
SHQXOLV�XQWXN�PHPSXEOLNDVLNDQ�PDNDODK�LQL��-XJD�NHSDGD
WHPDQ�WHPDQ� \DQJ� WHODK� PHPEDQWX� GDQ� PHPEHUL
PDVXNDQ�VHKLQJJD�PDNDODK�LQL�GDSDW�GLVHOHVDLNDQ���

'$)7$5�$&8$1
$QGL� *XVWLDQL� 6DOLP�� +DUULV� +HUPDQ� 6LULQJRULQJR�

GDQ� %XGL� +DGL� 1DUHQGUD��� ������ 3HQJDUXK
3HQXWXSDQ� 0DQJURYH� 7HUKDGDS� 3HUXEDKDQ
*DULV�3DQWDL�GDQ�,QWUXVL�$LU�/DXW�GL�+LOLU�'$6
&LDVHP� GDQ� '$6� &LSXQHJDUD�� .DEXSDWHQ
6XEDQJ� � �(IIHFW� RI� 0DQJURYH� 9HJHWDWLRQ
&RYHU� WR� WKH�6KRUHOLQH�&KDQJH�DQG�6HDZDWHU
,QWUXVLRQ� � DW� 'RZQVWUHDP� RI� &LDVHP� DQG
&LSXQHJDUD� :DWHUVKHG�� 6XEDQJ� 'LVWULFW��
-XUQDO� 0DQXVLD� GDQ� /LQJNXQJDQ�� 9RO�� ���
1R����6HSWHPEHU����������������

$WPDMD�(�������� :LOD\DK� 3HVLVLU� �&RDVWDO� =RQH��
KWWS���VDVWUDNHODEX�ZRUGSUHVV�FRP�
ZLOD\DKSHVLVLUFRDVWDO]RQH�� 'LDNVHV� ��� $SULO
����

%HQJHQ�� '�� *�� ������ 3HGRPDQ� 7HNQLV� 3HQJHQDODQ
GDQ� 3HQJHORODDQ� (NRVLVWHP�PDQJURYH�� 3XVDW
.DMLDQ� 6XPEHUGD\D� 3HVLVLU� GDQ� /DXWDQ� ,3%�
%RJRU�

%XVK��'�0��� DQG�<RXQJ��5��� ������&RDVWDO� IHDWXUHV
DQG� SURFHVVHV�� LQ�<RXQJ�� 5��� DQG� 1RUE\�� /��
*HRORJLFDO� 0RQLWRULQJ�� %RXOGHU�� &RORUDGR�
*HRORJLFDO�6RFLHW\�RI�$PHULFD��S����±���

&DQDGD� &HQWHU� IRU� 5HPRWH� 6HQVLQJ�� �����
)XQGDPHQWDOV� RI� 5HPRWH� 6HQVLQJ�� 1DWXUDO
UHVRXUFHV�� &DQDGD�� KWWSV���ZZZ�QUFDQ�JF�FD�
VLWHV�ZZZ�QUFDQ�JF�FD�ILOHV�HDUWKVFLHQFHV�SGI�
UHVRXUFH�WXWRU�IXQGDP�SGI�
IXQGDPHQWDOVBH�SGI�SDGD�WDQJJDO����-XOL�����

&ODXGLD� .���$QGUHD� %��� 6WHIIHQ� *��7XDQ�9�� 4�� DQG
6WHIDQ� '��� ������ 5HPRWH� 6HQVLQJ� RI
0DQJURYH� (FRV\VWHPV�� $� 5HYLHZ�� 5HPRWH
6HQVLQJ� ,661� ����������� ZZZ�PGSL�FRP�
MRXUQDO�UHPRWHVHQVLQJ� � SDGD� WDQJJDO� ��
6HSWHPEHU������

'DKXUL��5���-��5DLV��6�3��*LQWLQJ�	�0�-��6LWHSX�������
3HQJHORODDQ�6XPEHUGD\D�:LOD\DK�3HVLVLU�GDQ

/DXW� 6HFDUD� 7HUSDGX�� 3UDG\D� 3DUDPLWD�
-DNDUWD�

'DQD��7�7���&KHQE��&�)���&KLDQJE��6�+���2JDZDD��6�
������ 0DSSLQJ� DQG� &KDQJH� $QDO\VLV� LQ
0DQJURYH�)RUHVW�%\�8VLQJ�/DQGVDW� ,PDJHU\�
,6356� $QQDOV� RI� WKH� 3KRWRJUDPPHWU\�
5HPRWH� 6HQVLQJ� DQG� 6SDWLDO� ,QIRUPDWLRQ
6FLHQFHV��9ROXPH�,,,��������

'DQRHGRUR��3���������3HQJRODKDQ�&LWUD�'LJLWDO�7HRUL
GDQ� $SOLNDVLQ\D�� )DNXOWDV� *HRJUDIL
8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD�

'DOU\PSOH�� 5�:��� 0DFND\�� $�'��� $LWRU�� $�,��� DQG
&KRL�� 6�.��� ������ 3ULQFLSOHV� RI� 7LGDO
6HGLPHQWRORJ\�� 3URFHVVHV��0RUSKRG\QDPLFV�
DQG� )DFLHV� RI� 7LGH�'RPLQDWHG� (VWXDULHV�
6SULQJHUOLQN��,6%1��������������������

'DYLV��5���DQG�)LW]JHUDOG��'��0���������%HDFKHV�DQG
&RDVW�� :LOH\�,QWHUVFLHQFH�� 86$�� ,6%1����
���������������,6%1���������������

(GPXQG�3��*UHHQ��3HWHU�-��0XPE\$ODVGDLU� -�� (GZDUGV
DQG� &KULVWRSKHU� '�� &ODUN�� ������ 5HPRWH
6HQVLQJ� +DQGERRN IRU� 7URSLFDO� &RDVWDO
0DQDJHPHQW�� 8QLWHG� 1DWLRQV� (GXFDWLRQDO�
,6%1���������������

(ULF�&�� )��%LUG� DQG�2WWR� 6��5��2QJNRVRQJR�� �����
(QYLURQPHQWDO� FKDQJHV� RQ� WKH� FRDVWV� RI
,QGRQHVLD�� 7KH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\�
1576����8183������,6%1�������������;�

(XURSLDQ� 6DWHOOLWH� $JHQF\�� ������ &LWUD� 6DWHOLW
6(17,1(/����KWWSV���HDUWKH[SORUHU�XVJV�JRY

)LUPDQ� $JXV�� /LOLHN� 6RHSULMDGL�� GDQ� 5REHUWR
3DVDULEX�� ������.DMLDQ�+LGUR�2FHDQRJUDIL� GL
3HUDLUDQ� .DEXSDWHQ� .HUDZDQJ�
3(/$*,&86�� -XUQDO� ,37(.� 7HUDSDQ
3HULNDQDQ�GDQ�.HODXWDQ�9RO���1R�����������

*URVV��0��*�������2FHDQRJUDSK\���$�9LHZ�RI�(DUWK�
3UHQWLFH� +DOO�� ,QF�� (QJOHZRRG� &OLII�� 1HZ
-HUVH

1LFKROV��*���������6HGLPHQWRORJ\�DQG�6WUDWLJUDSK\�
�QG� HGLWLRQ�� :LOH\�%ODFNZHOO�� ,6%1� ������
�������������8QLWHG�.LQJGRP�

.KXUVDWXO�� 0��� $VGDU�� ,��� GDQ� %RHGL�� 7��� �����
3HUXEDKDQ� *DULV� 3DQWDL� GDQ� 5HJXODVL
3HQJHORODDQ�/DKDQ�%DUX�GL�'HOWD�&LSXQHJDUD�
6XEDQJ�� -DZD�%DUDW�� �&RDVWOLQH�&KDQJHV� DQG
5HJXODWLRQ� RI� 1HZ� /DQG� 0DQDJHPHQW� DW
&LSXQDJDUD� 'HOWD�� 6XEDQJ�� :HVW� -DYD��
'HSDUWHPHQ� ,OPX� 7DQDK� GDQ� 6XPEHUGD\D
/DKDQ��)DNXOWDV�3HUWDQLDQ��%RJRU��
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/$3$1�� ������ 3HGRPDQ� 3HQJRODKDQ� 'DWD
3HQJLQGHUDDQ� -DXK� /DQGVDW� �� 8QWXN
0DQJURYH��/DSDQ��-DNDUWD�

/LOOHVDQG�� 7�0�� GDQ� .LHIHU�� 5�:��� ������ 5HPRWH
6HQVLQJ�DQG�,PDJH�,QWHUSUHWDWLRQ���UG�(GLWLRQ�
-RKQ�:LOH\�DQG�6RQV��,QF���+RERNHQ������

0DWW� (OLRW�� ������ &RDVWDO� VHGLPHQWV�� � EHDFKHV� DQG
RWKHU� � VRIW� VKRUHV�� ,QIRUPDWLRQ� 0DQXDO� ��
3XEOLVKHG� E\� WKH� 1DWLRQDO� &OLPDWH� &KDQJH
$GDSWDWLRQ� 5HVHDUFK� )DFLOLW\� ������ ,6%1�
�����������������

1RQWML�� ,��� ������ /DXW� 1XVDQWDUD�� 37�� 'MDPEDWDQ�
-DNDUWD

5RELQ�� '�$��� ������ $Q� ,QWURGXFWLRQ� WR� &RDVWDO
3URFHVVHV� DQG� *HRPRUSKRORJ\�� &DPEULGJH
8QLYHUVLW\� 3UHVV� 7KH� (GLQEXUJK� %XLOGLQJ�
&DPEULGJH�&%���58��8.�

5ROI�$�'H�%\���5LFKDUG�$���.QLSSHUV���0LFKDHO��-�&��
:HLU��<ROD�� *���0HQQR� -DQ�.UDDN��� &HHV�� � -�
9DQ�:HVWHUQ���<X[LDQ�6XQ���������3ULQFLSOH�RI
*HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHPV�� 7KH
,QWHUQDWLRQDO� ,QVWLWXWH� IR� *HR�,QIRUPDWLRQ
6FLHQFH� DQG� (DUWK� 2EVHUYDWLRQ� �,7&��
+DQJHORVHVWUDDW� ���� 32� %R[� ��� ����� $$
(QVFKHGH��7KH�1HWKHUODQGV�

5LPEDPDQ��6SDDQGHUPDQ��$�/��� GDQ�9DQ�'HU�:HOI�
7�%��� ������ 3HWD� *HRORJL� .XDUWHU�� /HPEDU
&LODPD\D�� 6NDOD� ���������� �����,,,�� 3XVDW
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� *HRORJL�
%DQGXQJ�

6LWXPRUDQJ�� ������ 3HWD� *HRORJL� .XDUWHU�� VNDOD
���������� /HPEDU� %DWXMD\D� ±� *DOLDQ�� 3XVDW
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� *HRORJL�
%DQGXQJ�

6UL� :DK\XQL�� ������ ,GHQWLILNDVL� .DUDNWHULVWLN� GDQ
3HPHWDDQ�7XWXSDQ�/DKDQ�0HQJJXQDNDQ�&LWUD
/DQGVDW� �� �/'&0�2/,�� GL�.DEXSDWHQ�2JDQ
.RPHULQJ� ,OLU�� 3URSLQVL� 6XPDWUD� 6HODWDQ�
�6NULSVL���,3%��%RJRU��WLGDN�GLSXEOLNDVLNDQ��

9HUVWDSSHQ�� +�7K��� ������ $SSOLHG� JHRPRUSKRORJ\�
*HRPRUSKRORJLFDO� 6XUYH\V� IRU� (QYLURQPHQW
'HYHORSPHQW��(OVHYLHU��$PVWHUGDP��

9HUVWDSSHQ� +�7K��� ������ 2XWOLQH� RI� WKH
*HRPRUSKRORJ\�RI�,QGRQHVLD��,7&��(QVFKHGH�
7KH�1HWKHUODQGV��

<XQL�7UL�+HZDQGDWL�� ������ �3HQJHORODDQ�(NRVLVWHP
0DQJURYH� %HUEDVLV� 0DV\DUDNDW� 6HFDUD
%HUNHODQMXWDQ�� 6WXGL� .DVXV� 'HVD� %ODQDNDQ�
6XEDQJ�� -DZD� %DUDW�� 6HPLQDU� 1DVLRQDO
)0,3$�� 8QLYHUVLWDV� 7HUEXND�
3HUDQ0DWHPDWLND�� 6DLQV�� GDQ� 7HNQRORJL
GDODP� 0HQFDSDL� 7XMXDQ� 3HPEDQJXQDQ
%HUNHODQMXWDQ�

<XZRQR� GDQ� %DO\D�� )�6��� ������ 6WXGL� 7HQWDQJ
3HPEDQJXQDQ� 3HODEXKDQ� &LODPD\D� 'LWLQMDX
GDUL� $VSHN� 7HNQLV� �6WXGL� .DVXV�� 3HODEXKDQ
&LODPD\D� .DUDZDQJ�� *HRLG� 9RO���� 1R�� ��
$JXVWXV���������������

=XLGDP� YDQ� 5��� ������ 7HUUDLQ� $QDO\VLV� DQG
&ODVVLILFDWLRQ� 8VLQJ� $HULDO� 3KRWRJUDSKV�� $
*HRPRUSKRORJLFDO�$SSURDFK�� ,7&�7H[W�%RRN
RI�3KRWR�,QWHUSUHWDWLRQ�����(QVFKHGH�
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5(9,(:��6(',0(17$6,�'$1�3(1<(03,7$1�0,;,1*�=21(�',�3(5$,5$1�
3(6,6,5�08$5$�7$:$5���.$%83$7(1�%(.$6,���-$:$�%$5$7�

5(9,(:��6(',0(17$7,21�$1'�1$552:,1*�2)�7+(�0,;,1*�=21(�,1�
08$5$�7$:$5�&2$67$/�:$7(56��%(.$6,�5(*(1&<���:(67�-$9$

'LGD�.XVQLGD��6RQQ\�0DZDUGL��0LUD�<RVL��/XNPDQ�$ULILQ�GDQ�1LQHX�<��*HXUKDQHX

3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�*HRORJL�.HODXWDQ
GLGD�NXVQLGD#HVGP�JR�LG

-O��'U��-XQMXQDQ������%DQGXQJ�������

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

.DMLDQ� JHRORJL� NHODXWDQ� EHUGDVDUNDQ� GDWD� FLWUD� VDWHOLW� UHVROXVL� WLQJJL� GDQ� GDWD� KLGUR�RVHDQRJUDIL� UHJLRQDO�7HOXN
-DNDUWD�\DQJ�GLSXEOLNDVLNDQ��PHQXQMXNDQ�DGDQ\D�SHUXEDKDQ�OLQJNXQJDQ�HNVWHUQDO�GL�VHNLWDU�WDSDN�3/7*8�0XDUD�7DZDU
VHFDUD� VLJQLILNDQ�� 3HUXEDKDQ� WHUVHEXW� EHUXSD� SHQ\HPSLWDQ� GDQ� SHQGDQJNDODQ� SHUDLUDQ� GL� GDHUDK�0L[LQJ� =RQH� VHOXDV
NXUDQJ� OHELK� ���DQ� +D� GDODP� NXUXQ� ZDNWX� VHSXOXK� WDKXQ� WHUDNKLU�� 6LWXDVL� VHSHUWL� LQL�PHQXQMXNDQ� SHQXUXQDQ� PXWX
OLQJNXQJDQ�GL�DUHD�PL[LQJ�]RQH��\DLWX�WHPSDW�EHUFDPSXUQ\D�DLU�EDKDQJ�GDUL�NRQGHQVRU�PHODOXL�RXWIDOO�GHQJDQ�DLUODXW
EDNX� \DQJ�PDVXN�PHODOXL� VDOXUDQ� LQWDNH�� .DMLDQ� LQL�PHQVLUDWNDQ� SHUOXQ\D� XVXODQ� SHQJHQGDOLDQ� DOLK� ODKDQ� GL� SHVLVLU
SHUDLUDQ�0XDUD�7DZDU�VHUWD�DGDQ\D�SHPHOLKDUDDQ�GDQ�SHQGDODPDQ�DUHD�PL[LQJ�]RQH�WHUXWDPD�GL�GHNDW�PXOXW�RXWIDOO�DJDU
FXNXS�PHPEHUL�ZDNWX�EDJL�SURVHV�SHQGLQJLQDQ�DLU�EDKDQJ�GDUL�SHPEDQJNLW�
.DWD�NXQFL��VHGLPHQWDVL��SHQ\HPSLWDQ��PL[LQJ�]RQH��0XDUD�7DZDU��FLWUD�VDWHOLW��SHVLVLU�

$%675$&7

$�VWXG\�RI�PDULQH�JHRORJ\�EDVHG�RQ�KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJHU\�DQG�UHFHQWO\�UHJLRQDO�K\GUR�RFHDQRJUDSKLFDO
GDWD�RI�-DNDUWD�%D\�VKRZV�VLJQLILFDQW�FKDQJHV�LQ�WKH�H[WHUQDO�HQYLURQPHQW�DURXQG�WKH�3/7*8�0XDUD�7DZDU�VLWH��7KHVH
FKDQJHV�DUH�WKH�QDUURZLQJ�DQG�VKDOORZLQJ�WKH�0L[LQJ�=RQH�ZDWHUV�RI�DSSUR[LPDWHO\���V�KHFWDUHV�LQ�WKH�ODVW�WHQ�\HDUV�
7KLV�VLWXDWLRQ�LQGLFDWHV�D�GHFUHDVH�LQ�WKH�TXDOLW\�RI�WKH�HQYLURQPHQW�LQ�WKH�PL[LQJ�]RQH�DUHD��ZKHUH�KRW�ZDWHU�IURP�WKH
FRQGHQVHU�WKURXJK�RXWIDOO�PL[HV�ZLWK�UDZ�VHDZDWHU�HQWHULQJ�WKURXJK�WKH�LQWDNH�FKDQQHO��7KLV�VWXG\�LPSOLHV�WKH�QHHG�IRU�D
SURSRVHG�PRUDWRULXP�RQ�ODQG�WUDQVIHU�FRQWURO�LQ�WKH�FRDVWDO�ZDWHUV�RI�0XDUD�7DZDU��7KH�PDLQWHQDQFH�DQG�GHHSHQLQJ�RI
WKH�PL[LQJ�]RQH�DUHD�DOORZ�VXIILFLHQW�WLPH�IRU�WKH�FRROLQJ�SURFHVV�RI�WKH�KRW�ZDWHU�IURP�WKH�JHQHUDWRU��
.H\ZRUG��VHGLPHQWDWLRQ��QDUURZLQJ��PL[LQJ�]RQH��0XDUD�7DZDU��VDWHOOLWH�LPDJHU\��FRDVWDO�

.RQWULEXVL�
'LGD�.XVQLGD�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�6RQQ\�0DZDUGL��0LUD�<RVL��/XNPDQ�
$ULILQ�GDQ�1LQHX�*HXUKDQHX�DGDODK�NRQWULEXWRU�DQJJRWD�



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����-XQL�����

��

3(1'$+8/8$1
%HEHUDSD� GHNDGH� WHUDNKLU�� SHQHOLWLDQ� JHRORJL

NHODXWDQ� EDQ\DN� GLDUDKNDQ� SDGD� SURJUDP� SHPHWDDQ
ZLOD\DK�SHUDLUDQ�GDQ�SHVLVLU�SDQWDL��+DO�LQL�WLGDN�WHUOHSDV
DGDQ\D�WXQWXWDQ�DNDQ�LQIRUPDVL�GDQ�SHQ\HGLDDQ�GDWD�GDUL
GDPSDN� SURVHV� LQWHUDNVL� DQWDUD� GDUDW� GDQ� ODXW�� VHUWD
SHPDQIDDWDQQ\D� XQWXN� EHUEDJDL� NHSHQWLQJDQ� WHUXWDPD
SHQJHPEDQJDQ� UXDQJ�ZLOD\DK�SHVLVLU��'LQDPLND�ZLOD\DK
SHVLVLU� LQL� PHOLEDWNDQ� SURVHV� HURVL� GL� VDWX� WHPSDW� GDQ
SHQJHQGDSDQ� VHGLPHQ� \DQJ� GLEDZDQ\D� GL� WHPSDW� ODLQ
VHFDUD�VLPXOWDQ�PHQJLNXWL�SROD�PXVLP��:DK\XGLQ��������
1DPXQ� GHPLNLDQ�� GL� EHEHUDSD� WHPSDW� SHUXEDKDQ� JDULV
SDQWDL� \DQJ� FHSDW� KLQJJD� PHQFDSDL� WDKDS� GHJUDGDVL
OLQJNXQJDQ�ZLOD\DK�SHVLVLU�OHELK�EDQ\DN�GLVHEDENDQ�ROHK
FDPSXU�WDQJDQ�PDQXVLD�GDQ�SHQJHPEDQJDQ�ZLOD\DK�\DQJ
WLGDN�WHUNHQGDOL��2PDU�GNN���������

3HUWXPEXKDQ� � SHVLVLU� VHSHUWL� WHUVHEXW� GL� DWDV
PHPEDZD� GDPSDN� \DQJ� FXNXS� VLJQLILNDQ� WHUKDGDS
SHPEHQWXNDQ� NDUDNWHULVWLND� VSHVLILN� ZLOD\DK� SHVLVLU� GDQ
KDUXV�PHQMDGL�GDVDU�HYDOXDVL�WHUKDGDS�SHPDQIDDWDQ�UXDQJ
ZLOD\DK�SHVLVLU���3HPDQIDDWDQ�UXDQJ�ZLOD\DK�SHVLVLU��GDQ
SHUDLUDQ�\DQJ�WLGDN�PHPSHUWLPEDQJNDQ�DVSHN�JHR�KLGUR�
RVHDQRJUDIL� VHFDUD� VHNVDPD� VHSHUWL� UHNODPDVL�
SHPEDQJXQDQ� LQIUDVWUXNWXU� SDQWDL� GDQ� SHODEXKDQ� ODXW�
VHULQJ�EHUDNKLU�GHQJDQ�WHUMDGLQ\D�SURVHV�VHGLPHQWDVL�GDQ
SHQGDQJNDODQ� VHUWD� HURVL� \DQJ� WLGDN� GLKDUDSNDQ�� VHSHUWL
\DQJ� WHUMDGL� GL� 7DQDKORW� �� %DOL� �0XGDQD�� ������� GL
3HODEXKDQ� 3XODX� %DDL� �� %HQJNXOX� � �<XZRQR�� ������� GL
3DODEXKDQUDWX� �� 6XNDEXPL� �.XVQLGD� GNN�� ������ GDQ
DEUDVL�SHVLVLU�.DEXSDWHQ�.DUDZDQJ��'/+�-DEDU��������

3HVDWQ\D� SHPEDQJXQDQ� ILVLN� NDZDVDQ� LQGXVWUL� GDQ
SHPXNLPDQ�GL�7HOXN
-DNDUWD� WHODK
PHQLPEXONDQ
EDQJNLWDQ��WLPEXQDQ
PDWHULDO�VDPSDK�GDQ
VHGLPHQWDVL� GL
EHEHUDSD� PXDUD
VXQJDL� VHSHUWL� GL
VHNLWDU� WDSDN
3/7*8� 0XDUD
7DZDU��8QLW�3/7*8
0XDUD� 7DZDU� � \DQJ
GLEDQJXQ� VHMDN
WDKXQ� ����� GDQ
GLNHOROD� ROHK� 37
3HPEDQJNLWDQ�-DZD�
%DOL� DGDODK� VDODK
VDWX� 3/78� \DQJ
GLNHPEDQJNDQ
GDODP� UDQJND
SURJUDP� SHQJDGDDQ
NDSDVLWDV� OLVWULN
VHEHVDU� �������0:

GDQ� GLGLVWULEXVLNDQ� PHODOXL� 6LVWHP� ,QWHUNRQHNVL� -DZD�
%DOL�� �8QWXN� LWX�SHQJDPDQDQ�GDQ�SHUOLQGXQJDQ� WHUKDGDS
LQVWDODVL� YLWDO� QDVLRQDO� VHSHUWL� 3/7*8� 0XDUD� 7DZDU
WHUXWDPD�DUHD�PL[LQJ�]RQH��\DLWX�WHPSDW�EHUFDPSXUQ\D�DLU
EDKDQJ� GDUL� NRQGHQVRU� PHODOXL� RXWIDOO� GHQJDQ� DLU� ODXW
EDNX�\DQJ�PDVXN�PHODOXL� VDOXUDQ� LQWDNH�PHQMDGL� VDQJDW
NUXVLDO� �*DPEDU� ���� 6DODK� VDWX� KDO� HVHQVLDO� \DQJ� GDSDW
PHPSHQJDUXKL� RSWLPDOLVDVL� RSHUDVLRQDO� SHPEDQJNLW
OLVWULN� VHSHUWL� LQL� DGDODK� � NHDPDQDQ� GDQ� WHUSHOLKDUDQ\D
VLUNXODVL� DLU� SHQGLQJLQ� SHPEDQJNLW�� 'DODP� VLVWHP
VLUNXODVL� WHUEXND�� DLU� GLSDVRN� VHFDUD� NRQWLQ\X� GDUL� ODXW
\DQJ�GLSRPSDNDQ� NH�NRQGHQVRU�XQWXN�DNKLUQ\D�GLEXDQJ
NHPEDOL�NH�VDOXUDQ�SHPEXDQJDQ��7LQJJLQ\D�VXKX�EXDQJDQ
DLU� SHQGLQJLQ� \DQJ� GLOHSDV� NH� ODXW� GDSDW� SXOD
PHQ\HEDENDQ�WHUJDQJJXQ\D�EHUEDJDL�VXPEHUGD\D�SHVLVLU
\DQJ�DGD�GL�VHNLWDUQ\D��.DVPDQ�GNN���������

'LQDPLND� SHUXEDKDQ� OXDVDQ�ZLOD\DK� SHVLVLU� VHSHUWL
LQL� GLGXJD� DNDQ� EHUSHQJDUXK� WHUKDGDS� OXDV� SHUDLUDQ
PL[LQJ� ]RQH� GL�0XDUD�7DZDU��2OHK� NDUHQD� LWX�GLODNXNDQ
NDMLDQ� SHUXEDKDQ� OXDVDQ�PL[LQJ� ]RQH� LQL� GDUL� GDWD� FLWUD
VDWHOLW� PXOWL� ZDNWX� �WLPH� VHULHV�� UHVROXVL� WLQJJL� VHEDJDL
SHPEDQGLQJ� VHWLGDNQ\D� VHMDN� VHSXOXK� WDKXQ� WHUDNKLU
������ ±� ������� � 6HEDJDL� SHQXQMDQJ� GXJDDQ� WHUMDGLQ\D
JHMDOD� SHUXEDKDQ� OLQJNXQJDQ� HNVWHUQDO� GL� VHNLWDU� WDSDN
3/7*8�0XDUD�7DZDU�� GLJXQDNDQ� GDWD�KLGUR�RVHDQRJUDIL
UHJLRQDO� 7HOXN� -DNDUWD� GDUL� EHUEDJDL� VXPEHU� \DQJ� WHODK
GLSXEOLNDVLNDQ�� �0DNVXG�GDUL�NDMLDQ�JHRORJL�NHODXWDQ� LQL
DGDODK�XQWXN�PHPEHUL�JDPEDUDQ�WHQWDQJ�SHUXEDKDQ�OXDV
GDQ� SHQ\HPSLWDQ� VHUWD� SHQGDQJNDODQ� GL� SHUDLUDQ�PL[LQJ
]RQH�� GHQJDQ� WXMXDQ� DJDU� KDVLO� GDUL� NDMLDQ� LQL� GDSDW
PHQMDGL� LQIRUPDVL� DZDO� SHQWLQJ� EDJL� NHEHUODQJVXQJDQ

*DPEDU����/RNDVL�3/7*8�GDQ�0L[LQJ�=RQH�GL�0XDUD�7DZDU��VXPEHU��*RRJOH�(DUWK������

https://id.wikipedia.org/wiki/Pembangkitan_Jawa-Bali
https://id.wikipedia.org/wiki/Pembangkitan_Jawa-Bali
https://id.wikipedia.org/wiki/Pembangkitan_Jawa-Bali
https://id.wikipedia.org/wiki/Pembangkitan_Jawa-Bali
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RSWLPDOLVDVL� RSHUDVLRQDO� 3/78� 0XDUD� 7DZDU�� PHODOXL
SHPHOLKDUDDQ�OXDVDQ�GDQ�NHGDODPDQ�GDHUDK�PL[LQJ�]RQH��

6HFDUD� JHRPRUIRORJLV� 7HOXN� -DNDUWD� PHUXSDNDQ
GDHUDK� \DQJ� GLSHQJDUXKL� ODQJVXQJ� ROHK� VLVWHP� KLGUR�
RVHDQRJUDIL�/DXW� -DZD�PHOLSXWL�SROD� JHORPEDQJ��SDVDQJ
VXUXW� GDQ� DUXV� ODXW� GHQJDQ� DUDK� GDQ� NHFHSDWDQ� \DQJ
EHUYDULDVL� �1RYLFR� GNN�� ������� 0RUIRORJL� SHVLVLU� 7HOXN
-DNDUWD� LQL� WHUEHQWXN� ROHK� PHNDQLVPH� � SHQJHQGDSDQ
IOXYLDWLO� EHUXSD� DOXYLDO�\DQJ� UHODWLI�PXGD� �+RORVHQ�� GDQ
EHOXP�WHUNRPSDNVL�GHQJDQ�EDLN�VHKLQJJD�UDZDQ�WHUKDGDS
SURVHV�DEUDVL�ROHK�SROD�KLGUR�RVHDQRJUDIL�VHSHUWL�WHUVHEXW�
6HGDQJNDQ� EHUGDVDUNDQ� � HNRUHJLRQ� ODXW� 7HOXN� -DNDUWD�
3HUDLUDQ� 0XDUD� 7DZDU� WHUPDVXN� GDODP� VXE�HNRUHJLRQ
\DQJ�PHOLSXWL�SHUDLUDQ�7HOXN�-DNDUWD��3XODX�8QWXQJ�-DZD�
3XODX� /DQFDQJ� %HVDU�� 3XODX� /DQFDQJ� .HFLO�� GDQ� 3XODX
/DNL� VHUWD� GLSHQJDUXKL� ROHK� DQJLQ� 0RQVXQ� WDKXQDQ
�3UDQRZR�GNN����������

0(72'(
'DHUDK�NDMLDQ�EHUORNDVL�GL�DUHD�SHUDLUDQ�3HPEDQJNLW

/LVWULN� 7HQDJD� *DV� 8DS� �3/7*8�� 0XDUD� 7DZDU�� 'HVD
6HJDUD�-D\D���.HFDPDWDQ�7DUXPD�-D\D��.DEXSDWHQ�%HNDVL
±� 3URYLQVL� -DZD� %DUDW�� � .DMLDQ� LQL
PHUXSDNDQ� GXJDDQ� GHGXNWLI� GDUL� KDVLO
SHUKLWXQJDQ� SHUXEDKDQ� OXDV� GDQ
NHGDODPDQ� PL[LQJ� ]RQH� GL� SHUDLUDQ
0XDUD� 7DZDU� EHUGDVDUNDQ� SHUXEDKDQ
JDULV� SDQWDL� \DQJ� GLWDIVLUNDQ� GDUL� GDWD
FLWUD� VDWHOLW� PXOWL� ZDNWX� �WLPH� VHULHV��
+DVLO� GLJLWDVL� JDULV� SDQWDL� VHFDUD
WHPSRUDO�SDGD�FLWUD�VDWHOLW�*RRJOH�(DUWK
WDKXQ� ����� GDQ� ����� VHODQMXWQ\D
GLWXPSDQJ�WLQGLKNDQ�XQWXN�PHPSHUROHK
VHOLVLK� SHUEHGDDQ� OXDVDQ� GDHUDK
WHUGDPSDN� VHGLPHQWDVL� GDQ
SHQ\HPSLWDQ� SDGD� ]RQD� PL[LQJ� ]RQH
GHQJDQ� FDUD� PHQJKLWXQJ� VHOLVLK� KDVLO
SORWWLQJ� RQ� VFUHHQ� REMHN� JDULV� SDQWDL
GHQJDQ� PHQJJXQDNDQ� SHUDQJNDW� OXQDN
SHPHWDDQ� GLJLWDO� �.XVQLGD� GNN�� ������
'DWD� KLGUR�RVHDQRJUDIL� UHJLRQDO� \DQJ
GLSXEOLNDVLNDQ�� GLJXQDNDQ� XQWXN
PHPSHUROHK� JDPEDUDQ� SURVHV� GDQ� DUDK
VHGLPHQWDVL� GL� SHUDLUDQ� 7HOXN� -DNDUWD�
NKXVXVQ\D�GL�SHUDLUDQ�0XDUD�7DZDU�

+$6,/�'$1�3(0%$+$6$1
6HMDN� ��� WDKXQ� \DQJ� ODOX�� 1DQGDQ� ������� WHODK

PHPDQIDDWNDQ� FLWUD� /DQGVDW�70� VHFDUD� PXOWL� WHPSRUDO
GDQ�PHQXQMXNDQ� WHUMDGLQ\D�VHGLPHQWDVL��SHQ\HEDUDQ�GDQ
SHUXEDKDQ� JDULV� SDQWDL� GL� VHEHODK� WLPXU� 7HOXN� -DNDUWD
DNLEDW�NDQGXQJDQ�PDWHULDO� WHUVXVSHQVL�\DQJ�GLEDZD�ROHK
DOLUDQ� VXQJDL� &LWDUXP� PHODOXL� DQDN� VXQJDL� %XQJLQ�
%HOXEXN�� :HWDQ�� GDQ� *HPERQJ�� � 'HPLNLDQ� SXOD
SHQHOLWLDQ� GDQ� SHQGHWHNVLDQ� SHUXEDKDQ� JDULV� SDQWDL
EHUGDVDUNDQ� SHPDQIDDWDQ� FLWUD� VDWHOLW� NDLWDQQ\D� GHQJDQ
SURVHV� DEUDVL� GDQ� DNUDVL� SDQWDL�7HOXN� -DNDUWD� WHODK� SXOD

GLJXQDNDQ�ROHK�6XNZLWD�GDQ�3XWUD����������/XDVDQ�ODKDQ
WHUDEUDVL�GDQ�VHGLPHQWDVL�GL�ZLOD\DK�SHVLVLU�7HOXN�-DNDUWD
EDJLDQ�WLPXU�PDVLQJ�PDVLQJ�VHOXDV������+D�GDQ������+D
GLSHUROHK�GDUL�KDVLO�NDMLDQ��GDWD�VDWHOLW�PXOWL�ZDNWX�WDKXQ
�����������+LGD\DK�GDQ�$SUL\DQWL����������'DUL�EHEHUDSD
KDVLO�SHQHOLWLDQ�WHUVHEXW�GL�DWDV��WDPSDN�EDKZD�HURVL�\DQJ
WHUMDGL� GL� GDHUDK� GDUDW� GDQ� KXOX� WHODK� PHQJDNLEDWNDQ
VHGLPHQWDVL�\DQJ�FXNXS�FHSDW�GL�VHSDQMDQJ�7HOXN�-DNDUWD
WHUXWDPD�GL�SHVLVLU�WHOXN�EDJLDQ�WLPXU�
3HUXEDKDQ�/XDVDQ�0L[LQJ�=RQH�

3HPEDQGLQJDQ� OXDVDQ� SHUDLUDQ� PL[LQJ� ]RQH� KDVLO
GLJLWDVL� JDULV� SDQWDL� SHVLVLU� 0XDUD� 7DZDU� GHQJDQ� EDWDV
VDOXUDQ�LQWDNH��GL�VHEHODK�EDUDW�VHFDUD�WHPSRUDO�SDGD�FLWUD
VDWHOLW�*RRJOH�(DUWK� WDKXQ������GDQ������� �PHQXQMXNDQ
PDVLQJ�PDVLQJ� VHOXDV� � ������ NP�� SDGD� WDKXQ������ GDQ
������ NP�� � SDGD� � WDKXQ� ������ � 'HQJDQ� GHPLNLDQ� WHODK
WHUMDGL� SHQ\XVXWDQ� OXDV� SHUDLUDQ� PL[LQJ� ]RQH� KDPSLU
VHNLWDU� ���DQ� +D�� 3HPEDQGLQJDQ� FLWUD� VDWHOLW� *RRJOH
(DUWK� *DPEDU� �D� �WDKXQ� ������ GDQ� *DPEDU� �E� �WDKXQ
������PHQXQMXNDQ�SHUXEDKDQ�JDULV�SDQWDL�EHUXSD��DNUDVL
0XDUD�7DZDU� \DQJ� GLGRPLQDVL� GDUL� SHVLVLU� EDJLDQ� WLPXU
GDQ�WHQJJDUD��GLPDQD�SDGD�VDDW�LQL�EDQ\DN�GLPDQIDDWNDQ
XQWXN�EXGLGD\D�SHULNDQDQ�GDQ�SHUWDPEDNDQ��

+DVLO� NDMLDQ� FLWUD� VDWHOLW�*RRJOH� (DUWK� WDKXQ� ����
GDQ� ����� \DQJ� PHQXQMXNDQ� SHUXEDKDQ� OXDVDQ� SHUDLUDQ
0XDUD� 7DZDU� VHOXDV� ���DQ� +D� LQL�� WDPSDNQ\D� KDPSLU
VHVXDL�GHQJDQ�SHUWDPEDKDQ� OXDVDQ�VHGLPHQWDVL�GL�SHVLVLU
WLPXU�7HOXN�-DNDUWD�VHOXDV������+D�GDUL�KDVLO�NDMLDQ��GDWD
VDWHOLW�PXOWL�ZDNWX�DQWDUD�WDKXQ������������+LGD\DK�GDQ
$SUL\DQWL�����������

&LWUD� VDWHOLW� *RRJOH� (DUWK� WDKXQ� ����� GDQ� WDKXQ
������ DSDELOD� GLWHODDK� GHQJDQ� OHELK� VHNVDPD�� WHUQ\DWD
PHQXQMXNDQ�SHUXEDKDQ�SROD�GDQ�EHQWXN�0XDUD�*HPERQJ
\DQJ�FXNXS�VLJQLILNDQ�WHXWDPD�SDGD�SHQDPEDKDQ�MXPODK
GLVWULEXWDU\� FKDQQHO� GDUL� VDWX� NDQDO� SDGD� WDKXQ� ����
PHQMDGL�WLJD�NDQDO�SDGD�WDKXQ��������3URVHV�SHUWDPEDKDQ

*DPEDU��D�� /XDV�$UHD�0L[LQJ�=RQH�GLKLWXQJ�GDUL�FLWUD�VDWHOLW�*RRJOH�(DUWK�����
�������NP��
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OXDV� GDQ� DUDK� SHUWXPEXKDQ� PXDUD� VXQJDL� VHSHUWL� LQL
GL\DNLQL�DNDQ�EHUGDPSDN�SDGD�PHOXDVQ\D�GHOWD�OREH�GDQ
VHEDUDQ�VXVSHQGHG�PDWWHU�VHSHUWL�WDPSDN�SDGD�FLWUD�WDKXQ
������ � 7DPSDN� SXOD� DGDQ\D� SHUWXPEXKDQ� VDWX
GLVWULEXWDU\�FKDQQHO�GDUL�0XDUD�*HPERQJ�NH�DUDK�PXOXW
LQWDNH� FKDQQHO� GDQ� GLNKDZDWLUNDQ� DNDQ� PHQLQJNDWNDQ
766� �7RWDO� 6XVSHQGHG� 6ROLG�� \DLWX� SDGDWDQ� WHUVXVSHQVL
SDGD�DLUODXW�EDNX�XQWXN�VLVWLP�SHQGLQJLQ�3/7*8�0XDUD
7DZDU�
3HQ\HEDE�3HUXEDKDQ�/XDVDQ�0L[LQJ�=RQH

%HUGDVDUNDQ� SHWD
EDWLPHWUL� UHJLRQDO
�3UDQRZR�� ������
NHGDODPDQ� 3HUDLUDQ
7HOXN� -DNDUWD� GDSDW
GLNDWDNDQ� ODQGDL� NH� DUDK
ODXW� GHQJDQ� NHGDODPDQ
PDNVLPDO� ������ PHWHU
SDGD� MDUDN�VHNLWDU����NP
GDUL� SHVLVLU� VHODWDQ�
.HGXD� XMXQJ� WHOXN� \DLWX
7DQMXQJ� 3DVLU� GL� VHEHODK
EDUDW�GDQ�7DQMXQJ�0XDUD
*HPERQJ� GL� VHEHODK
WLPXU� PHPEHQWXN� 7HOXN
-DNDUWD� PHQMDGL� SHUDLUDQ
\DQJ� VHPL� WHUWXWXS
GLPDQD� � SHUDLUDQ� 0XDUD
7DZDU� EHUDGD� �*DPEDU
���

0HQJDFX� NHSDGD
+DUVR\R� ������� \DQJ
PHQ\DWDNDQ�EDKZD�7HOXN
-DNDUWD� PHUXSDNDQ
VHEXDK� WHOXN� WHPSDW
EHUPXDUDQ\D� ��� VXQJDL� \DQJ�PHPEHODK� NRWD� -DNDUWD� GL

3HUDLUDQ� /DXW� -DZD� SDGD� NHGDODPDQ
DQWDUD�����PHWHU�NH�DUDK�ODXW��VHUWD��GDUL
KDVLO� DQDOLVLV� XQVXSRUWHG� ���3E� �/XELV
GNN��������\DQJ�PHQXQMXNDQ�EDKZD�ODMX
DNXPXODVL� VHGLPHQ� GL� 7HOXN� -DNDUWD
VHMDN� ���DQ� WDKXQ� WHUDNKLU� �����������
FXNXS�WLQJJL�\DLWX�EHUNLVDU�DQWDUD������
FP�WK�KLQJJD�������FP�WK��GDSDW�GLGXJD
EDKZD� SHQ\HPSLWDQ� PL[LQJ� ]RQH� GL
GDHUDK� VWXGL� EROHK� MDGL� PHUXSDNDQ
EDJLDQ� GDUL� SURVHV� VHGLPHQWDVL� \DQJ
FXNXS� WLQJJL�XQWXN�ZDNWX� \DQJ� ODPD�GL
7HOXN� -DNDUWD� NKXVXVQ\D� GL� VHNLWDU
0XDUD�*HPERQJ�

'XJDDQ� WHUMDGLQ\D� SURVHV
SHQ\HPSLWDQ�DUHD�PL[LQJ�]RQH�GL�0XDUD
7DZDU� \DQJ� PHUXSDNDQ� EDJLDQ� \DQJ
WLGDN�WHUSLVDKNDQ�GDUL�SURVHV�VHGLPHQWDVL
7HOXN� -DNDUWD�� GLSHUNXDW� GDUL� KDVLO
SHQHOLWLDQ� EHUGDVDUNDQ� DQDOLVLV� FLWUD
/DQGVDW� �� GDQ� /DQGVDW� �� 2/,�756
�=XOILNDU� GDQ� .XVUDWPRNR�� ������ \DQJ
PHQ\DWDNDQ� EDKZD� SHUDLUDQ� 7HOXN

-DNDUWD� VHGDQJ� PHQJDODPL� GHJUDGDVL� GLWDQGDL� GHQJDQ
PHQLQJNDWQ\D�VHEDUDQ�NRQVHQWUDVL�766��7RWDO�6XVSHQGHG
6ROLG�� DNLEDW� DNWLYLWDV� DUXV� GDQ� SDVDQJ�VXUXW�� 'HPLNLDQ
SXOD�DGDQ\D�GDWD�ODMX�VHGLPHQWDVL�GL�7HOXN�-DNDUWD�VHEHVDU
UDWD�UDWD� ����� FP�WK� EHUGDVDUNDQ� XML� NDUERQ� ��&� DWDV
VDPSHO� VHGLPHQ� GDVDU� ODXW� PHQXQMXNDQ� EDKZD� SURVHV
VHGLPHQWDVL� GL� 7HOXN� -DNDUWD� FXNXS� VLJQLILNDQ
�6\DFKSXWUD���������

*DPEDU��E�� /XDV�$UHD�0L[LQJ�=RQH�GLKLWXQJ�GDUL�FLWUD�VDWHOLW�*RRJOH�(DUWK�����
�������NP��

*DPEDU�����%DWLPHWUL�7HOXN�-DNDUWD�GDQ�ORNDVL�NDMLDQ��GLRODK�XODQJ�GDUL�3UDQRZR�������
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'XJDDQ�'DPSDN�$NLEDW�3HQ\HPSLWDQ�0L[LQJ�=RQH�
.DUDNWHULVWLND� KLGURGLQDPLND� 7HOXN� -DNDUWD� GDUL

KDVLO� SHQHOLWLDQ� SROD� VHEDUDQ� SDQDV� \DQJ� GLDNLEDWNDQ
EXDQJDQ�DLU�EDKDQJ�3/78�0XDUD�.DUDQJ�PHQXQMXNDQ
EDKZD� DLU� EDKDQJ� \DQJ� GLEXDQJ� GDUL� RXWIDOO� GDSDW
PHQ\HEDU� VHOXDV� PLQLPXP� ����� +D� SDGD� PXVLP
WUDQVLVL� VDDW� SDVDQJ� PDNVLPXP� GDQ� PHQFDSDL� OXDVDQ
����+D� SDGD�PXVLP� \DQJ� VDPD� VDDW� VXUXW� �0LKDUGMD
GNN���������'HPLNLDQ�SXOD�EHUGDVDUNDQ�VLPXODVL�PRGHO
GDQ� DQDOLVLV� VHEDUDQ� SDQDV� GL� 0XDUD� 7DZDU� �.LVQDUWL�
������� PHQXQMXNDQ� EDKZD� VHEDUDQ� SDQDV� GHQJDQ
WHPSHUDWXU� ��� �&� GDSDW� PHQFDSDL� MDUDN� PDNVLPDO� SDGD
ZDNWX�VXUXW�WHUHQGDK�\DLWX������PHWHU�GDUL�PXOXW�RXWIDOO�
.RQGLVL� LQL� PHQ\HEDENDQ� NHQDLNDQ� WHPSHUDWXU� VHNLWDU
SLQWX� PDVXN� LQWDNH� PHQMDGL� ������ �&� GDQ� GDSDW
PHQXUXQNDQ�HILVLHQVL�SHPEDQJNL�OLVWULN���

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ� VLPXODVL� PRGHO
NHGXD�SHQXOLV� WHUVHEXW�GL�DWDV�� MHODV�EDKZD� OHWDN� VDOXUDQ
DLU� PDVXN� �LQWDNH�� GDQ� VDOXUDQ� SHPEXDQJDQ� �RXWIDOO�
KDUXV� GLEXDW� WHUSLVDK� VHMDXK� PXQJNLQ�� 3HPLVDKDQ� LQL
EHUWXMXDQ�XQWXN�PHQFHJDK�WHUMDGLQ\D�UHVLUNXODVL�DLU� �GDUL
VDOXUDQ� RXWIDOO� PHQJDOLU� NHPEDOL� NH� VDOXUDQ� LQWDNH
�$QQDP����������5HVLUNXODVL�DLU�SHQGLQJLQ�\DQJ�WLGDN�EDLN
GLNKDZDWLUNDQ� DNDQ� PHQ\HEDENDQ� SHQXUXQDQ� HILVLHQVL
NRQGHQVRU�NDUHQD�WHPSHUDWXU�DLU�PHQMDGL�WLQJJL��

$JDU� WHUMDJD� GDQ� WHUSHQXKLQ\D� V\DUDW� DPDQQ\D
NHWHUVHGLDDQ� SDVRNDQ� DLU� SHQGLQJLQ� SDGD� NDQDO� LQWDNH
3/7*8� 0XDUD� 7DZDU�� PDND� NHGDODPDQ� GDQ� OXDVDQ
SHUDLUDQ� PL[LQJ� ]RQH� WLGDN� EROHK� WHUJDQJJX� DSDODJL
EHUNXUDQJ�� +DO� LQL� VHVXDL� GHQJDQ� KDVLO� VWXGL� \DQJ
GLODNXNDQ� $ULDQWR� GNN� ������� \DQJ� PHQXQMXNDQ
WHUMDGLQ\D� NHFHSDWDQ� � SHQGDQJNDODQ� VHGLPHQ�GL�SHUDLUDQ
0XDUD� 7DZDU� \DLWX� VHEHVDU� ����� PHWHU� GL� EDZDK� 06/
SDGD� WDKXQ� ����� GDQ� ����� PHWHU� GL� EDZDK� 06/� SDGD
WDKXQ������

.(6,038/$1�'$1�6$5$1
3HPEDQGLQJDQ�GDWD�FLWUD�VDWHOLW�*RRJOH�(DUWK�WDKXQ

����� GDQ� ����� � PHQXQMXNDQ� GXJDDQ� DGDQ\D� � SURVHV
VHGLPHQWDVL� SHUDLUDQ� \DQJ� PHQ\HEDENDQ� WHUMDGLQ\D
SHQJXUDQJDQ�OXDV�SHUDLUDQ�PL[LQJ�]RQH�KLQJJD�PHQFDSDL
NLVDUDQ� ���DQ� +D�� 3HQ\HPSLWDQ� GDQ� SHQJXUDQJDQ
NHGDODPDQ� SHUDLUDQ�PL[LQJ� ]RQH� LQL� GLNKDZDWLUNDQ� DNDQ
PHQLQJNDWNDQ� VXKX� DLU� ODXW� EDNX� GL� PXOXW� LQWDNH� \DQJ
GDSDW� PHQJJDQJJX� HILVLHQVL� NRQGHQVRU� 3/7*8� 0XDUD
7DZDU�� .DMLDQ� LQL� PHQVLUDWNDQ� SHUOXQ\D� XVXODQ
SHQJHQGDOLDQ�DOLK�ODKDQ�GL�SHVLVLU�SHUDLUDQ�0XDUD�7DZDU
VHUWD� DGDQ\D� SHPHOLKDUDDQ� GDQ� SHQGDODPDQ� DUHD�PL[LQJ
]RQH�WHUXWDPD�GL�GHNDW�PXOXW�RXWIDOO�DJDU�FXNXS�PHPEHUL
ZDNWX� EDJL� SURVHV� SHQGLQJLQDQ� DLU� EDKDQJ� GDUL
SHPEDQJNLW��

8&$3$1�7(5,0$�.$6,+
3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� .HSDOD

3XVOLWEDQJ�*HRORJL�.HODXWDQ�DWDV�LMLQ�SHQHUELWDQ�PDNDODK
LQL�� 7HULPD� NDVLK� MXJD� GLVDPSDLNDQ� NHSDGD�'U�� UHU�� QDW�
'DGDQJ�.��0LKDUGMD�DWDV�NRQWULEXVL�GDIWDU�DFXDQQ\D��GDQ

NHSDGD� NDQJ� $HQ� 6REDUL� DWDV� GLVNXVL� GDQ� REURODQQ\D
VHODPD�:)2�VDDW�SHPEXDWDQ�PDNDODK�LQL�

'$)7$5�$&8$1
$QDP��&���������6WXGL�3ROD�6HEDUDQ�$LU�3HQGLQJLQ�GL�37�

3HPEDQJNLW� -DZD�%DOL� 8QLW� 3HPEDQJNLW� *UHVLN
�37�� 3-%� 83� *UHVLN��� �6NULSVL� 6DUMDQD��� -XUXVDQ
7HNQLN� .HODXWDQ�� )DNXOWDV� 7HNQRORJL� .HODXWDQ�
,QVWLWXW�7HNQRORJL�6HSXOXK�1RSHPEHU�6XUDED\D�

$ULDQWR��-���3HUEDQL��1��0��5��5�&��GDQ���.XVXPDK�0��)�
3���������$QDOLVLV�/XDV�GDQ�9ROXPH�6HGLPHQ�SDGD
.DQDO�,QWDNH�XQWXN�0HQMDJD�.HWHUVHGLDDQ�3DVRNDQ
$LU� �6WXGL�.DVXV� �� 3/7*8�0XDUD�7DZDU��%HNDVL
8WDUD���-XUQDO�5HND\DVD�+LMDX�1R��� _�9RO������KDO�
������

+DUVR\R��%���������0HQJXODV�3HQ\HEDE�%DQMLU�GL�:LOD\DK
'.,� -DNDUWD� 'DUL� 6XGXW� 3DQGDQJ� *HRORJL�
*HRPRUIRORJL� GDQ� 0RUIRPHWUL� 6XQJDL�� -XUQDO
6DLQV� 	� 7HNQRORJL� 0RGLILNDVL� &XDFD�� 9RO� ���
1R����KDO�����±����

+LGD\DK�� =�� GDQ�$SUL\DQWL�� $��� ������ 3HUXEDKDQ� *DULV
3DQWDL� 7HOXN� -DNDUWD� %DJLDQ� 7LPXU� 7DKXQ� �����
������-XUQDO�.HODXWDQ��9RO������1R����� ��KDO������
����

.DMLDQ� $EUDVL� :LOD\DK� 3HVLVLU� .DEXSDWHQ� .DUDZDQJ�
������ 'LQDV� /LQJNXQJDQ� +LGXS�3HPHULQWDK
'DHUDK�3URSLQVL�-DZD�%DUDW��

.DVPDQ�� 1XUMD\D�� ,�:��� 'DPDU�� $��� 0XFKVLQ�� ,�� GDQ
$ULILQ�� =��� ������ 3UHGLNVL� 6HEDUDQ� 6XKX� GDUL�$LU
%XDQJDQ�6LVWHP�$LU�3HQGLQJLQ�37��%DGDN�1*/�GL
3HUDLUDQ�%RQWDQJ�0HQJJXQDNDQ�0RGHO�1XPHULN�
,OPX�.HODXWDQ��9RO������1R�����KDO����������

.LVQDUWL�� (�$�� ������ 6LPXODVL� 6HEDUDQ� 3DQDV� GL� 0XDUD
7DZDU�7HOXN�-DNDUWD��6DLQWHN��9RO�����1R�����KDO����
���

.XVQLGD�� '��� <RVL�� 0��� 0DZDUGL�� 6��� :LGRGR�� -�� GDQ
$ULILQ�� /��� ������$QDOLVLV� 3URVHV� 6HGLPHQWDVL� GL
7DSDN� 3HODEXKDQ� 3DODEXKDQUDWX�.DEXSDWHQ
6XNDEXPL��-XUQDO�*HRORJL�.HODXWDQ��9RO������1R�
����KDO����������

/XELV��$�$���<DWLP��6���$OL\DQWD��%��GDQ�0HQU\��<��������
(VWLPDVL� $NXPXODVL� 6HGLPHQ� 7HOXN� -DNDUWD
GHQJDQ� 7HNQLN� 5DGLRQXNOLGD� $ODP� 8QVXSRUWHG
���3E�� 5LVDODK� 6HPLQDU� 3HQHOLWLDQ� GDQ
3HQJHPEDQJDQ� $SOLNDVL� ,VRWRS� GDQ� 5DGLDVL�� KDO�
��������

0LKDUGMD��'�.��� )LWUL\DQWR��0�6�� DQG�3XWUL��0�5��� �����
0RGHOOLQJ� RI� WKH� +HDWHG� :DWHU� 6SUHDGLQJ� LQ
0XDUD�.DUDQJ� &RDVWDO�:DWHU�� -DNDUWD� %D\��3URF�
,7%��9RO������DQG�1R�����SS�������

0XGDQD�� ,�*��� ������ � $QDOLVLV� 6HGLPHQWDVL� $NLEDW
3HPDVDQJDQ� � %UHDNZDWHU� GL� 7DQDKORW�� �6NULSVL
6DUMDQD��� ,QVWLWXW� 7HNQRORJL� 6HSXOXK� 1RSHPEHU�
6XUDED\D��
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1DQGDQ�� 6��� ������ 6WXGL� 3HQJDPDWDQ� 3ROD� 3HUJHUDNDQ
6HGLPHQ�GDQ�3HUXEDKDQ�*DULV�3DQWDL�GL�6HEHODK
7LPXU�7HOXN�-DNDUWD�PHQJJXQDNDQ�&LWUD�/DQGVDW�±
70�� �6NULSVL� 6DUMDQD��� ,QVWLWXW� 3HUWDQLDQ� %RJRU�
%RJRU��

1RYLFR�� )�� 'DYLG�� 0�� ,VNDQGDU�� 7�� 5DQDZMD\D�
'�� 5DKDUGLDZDQ�� 5�� 6DSXWUD�� (� �6XEDUV\DK�� 6��
$OL�� $�� � (QGL\DQD�� &�� � 0DWKHZ�� 0� � DQG
+HQGDUPDZDQ��+���������1DWXUH�DQG�HYROXWLRQ�RI
WKH�4XDWHUQDU\�FRDVWDO� VHGLPHQWDU\�ZHGJH�RI� WKH
QRUWKHUQ� SDUW� RI� -DYD� ,VODQG�� ��WK� (*8�*HQHUDO
$VVHPEO\�� (*8������ SURFHHGLQJV� IURP� WKH
FRQIHUHQFH� KHOG� ������ $SULO�� ����� LQ� 9LHQQD�
$XVWULD���S����� �����(*8*$��������1

2PDU��$��$���3KLOOLSV��0��5��� �:LOOLDPV�� �$��7���7KRPDV�
7���+DNDPL��0�����.HUEH���-���1LDQJ��$�-���+HUPDV�
(�� DQG�$O�*KDPGL�� .��� ������7HPSRUDO� VKRUHOLQH
FKDQJH� DQG� LQIUDVWUXFWXUH� LQIOXHQFHV� DORQJ� WKH
VRXWKHUQ� 5HG� 6HD� FRDVW� RI� 6DXGL�$UDELD��$UDE� -�
*HRVFL�����������

3UDQRZR�:��6���3UDPRQR��*���+XWRPR��0���1RQWML��$��GDQ
0DXILNRK�� ,��� ������ .DUDNWHULVWLN� 2VHDQRJUDIL
(NRUHJLRQ� /DXW� 3URYLQVL� '.,� -DNDUWD� GDODP
',1$0,.$�7(/8.�-$.$57$�$QDOLVLV�3UHGLNVL
'DPSDN� 3HPEDQJXQDQ� 7DQJJXO� /DXW� -DNDUWD
�-DNDUWD�*LDQW� 6HD�:DOO��� �(GLWRU��3RHUQRPR�$��
:LUDVDQWRVD�6���%URGMRQHJRUR��,�6��GDQ�)DODVKLIDK
)����37�3HQHUELW�,3%�3UHVV��KDO���������

3UDQRZR��:�6��� ������ �+LGURGLQDPLND�7DQJJXO� 5DNVDVD
7HOXN�-DNDUWD�GDQ�3XODX�5HNODPDVL�

'LDORJ� 3XEOLN�� .HELMDNDQ� 5HNODPDVL�� 0HQLOLN� 7XMXDQ�
0DQIDDW� GDQ� (IHNQ\D��$XGLWRULXP� .3.�� -DNDUWD�
���2NWREHU��

6\DFKSXWUD��7�5���������.DMLDQ�8NXUDQ�%HVDU�%XWLU� GDQ
.DLWDQQ\D�'HQJDQ�9DULDVL�0XVLPDQ�GDQ�7DKXQDQ
GL� 0XDUD� *HPERQJ�� 7HOXN� -DNDUWD�7XJDV�$NKLU�
),7%�2VHDQRJUDIL�� ,QVWLWXW� 7HNQRORJL� %DQGXQJ
�WLGDN�GLSXEOLNDVLNDQ��

6XNZLND�� 7�� DQG� 3XWUD�� +��� ������$QDOLVLV� 6HGLPHQWDVL
GDQ�.RQVHQWUDVL�$WPRVIHU�3DGD�=RQD�0DQJURYH�GL
0XDUD�*HPERQJ��%HNDVL�� �-XUQDO�3HQJHPEDQJDQ
.RWD��9RO������1R������KDO������������

:DK\XGLQ�<��� ������ .DUDNWHULVWLNDD� 6XPEHUGD\D� 3HVLVLU
GDQ� /DXW� .DZDVDQ� 7HOXN� 3DODEXKDQUDWX�
.DEXSDWHQ� 6XNDEXPL�� -DZD� %DUDW��� %RQRURZR
:HWODQGV���������������

<XZRQR�� 1��� �������� 3HODEXKDQ� 7DQMXQJ� $GLNDUWR� GDQ
3XODX� %DDL� 0HQJDODPL� 6HGLPHQWDVL� 3DUDK�
'LVNXVL� 3HUHQFDQDDQ� GDQ�0DQDMHPHQ� 3HODEXKDQ�
3XVDW� 6WXGL� 7UDQVSRUWDVL� GDQ� /RJLVWLN� �3XVWUDO�
8*0�8QLYHUVLWDV�*DMDK�0DGD�

=XOILNDU��$�$��GDQ�.XVUDWPRNR��(�����������3ROD�6HEDUDQ
7RWDO� 6XVSHQGHG� 6ROLG� �766�� GL� 7HOXN� -DNDUWD
6HEHOXP� GDQ� 6HVXGDK� 5HNODPDVL�� �WK� ,QGXVWULDO
5HVHDUFK� :RUNVKRS� DQG� 1DWLRQDO� 6HPLQDU
3ROLWHNQLN�1HJHUL�%DQGXQJ�� -XO\��������KDO������
����
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3,3$�%$:$+�/$87��678',�.$686�3,3$�3(57$0,1$�

%$/,.3$3$1��

6WXG\�RI�6HDEHG�,GHQWLILFDWLRQ�RQ�6XEPDULQH�3LSHOLQH�'HWHFWLRQ��&DVH�
6WXG\�RI�3HUWDPLQD�%DOLNSDSDQ�6XEPDULQH�3LSHOLQH�

$OLQ�$ELPDQ\X���'\DQ�3ULPDQD�6���-DQMDQ�5HFKDU�

� 6OJWFSTJUBT�/FHFSJ�+BLBSUB�+M��3BXBNBOHVO�.VLB�+BLBSUB�5JNVS������
� 1VTBU�)JESP�0TFBOPHSBGJ�5/*�"OHLBUBO�-BVU�+M��1BOUBJ�,VUB�7�/P���"ODPM�5JNVS�+BLVU

&NBJM��DOR\VLXVDOLQ#JPDLO�FRP

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

3DGD� WDQJJDO� ���0DUHW� ����� WHODK� WHUMDGL� SHQFHPDUDQ� ODXW� \DQJ� GLDNLEDWNDQ� ROHK� WXPSDKQ\D�PLQ\DN� EXPL� GL
SHUDLUDQ�%DOLNSDSDQ��+DVLO�VXUYHL�GLWHPXNDQ�EDKZD�WXPSDKDQ�PLQ\DN�GL�SHUDLUDQ�WHUVHEXW�WHUMDGL�NDUHQD�SDWDKQ\D�SLSD
EDZDK� ODXW�PLOLN�3HUWDPLQD��'DODP� XSD\D� LGHQWLILNDVL� SLSD� WHUVHEXW�� GLJXQDNDQ� �� SHUDODWDQ� VXUYHL� EDZDK� ODXW� \DNQL
0XOWLEHDP�HFKRVXQGHU��0%(6���6LGH�6FDQ�6RQDU��666��GDQ�0DJQHWRPHWHU��3HUDODWDQ�VXUYHL�\DQJ�GLJXQDNDQ��EHUEHGD
SDGD�WDKDS�DNXVLVL�PDXSXQ�WDKDS�DQDOLVLV�GDODP�PHPSHUROHK�LQIRUPDVL�\DQJ�DNDQ�GLVDMLNDQ��ROHK�NDUHQD�LWX��GLSHUOXNDQ
PHWRGH�VHUWD�DQDOLVLV�WHUWHQWX�XQWXN�PHPSHUFHSDW�LGHQWLILNDVL�VXDWX�REMHN�GLEDZDK�ODXW��6HODLQ�PHQ\HGLDNDQ�LQIRUPDVL
EDWLPHWUL��0%(6�PHPLOLNL� ILWXU� LQIRUPDVL� KDPEXU� EDOLN� �EDFNVFDWWHU�� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�PHPSHUROHK� QLODL
LQWHQVLWDV�DNXVWLN�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJLGHQWLILNDVL�MHQLV�VHGLPHQ��VXEVWUDW�GDVDU�ODXW��GDQ�REMHN�GDVDU�ODXW
ODLQ�EHUGDVDUNDQ�WLQJNDWDQ�QLODL�LQWHQVLWDV�DNXVWLN��'HQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�WHUVHEXW�VXDWX�REMHN�EDZDK�ODXW�GDSDW
VHJHUD�GLLGHQWLILNDVL�GL�ODSDQJDQ��+DVLO�LGHQWLILNDVL�GHQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�GL�DUHD�SHUDLUDQ�%DOLNSDSDQ�GLSHUROHK
PDWHULDO�SLSD�EDZDK�ODXW�PHPLOLNL�LQWHQVLWDV�DNXVWLN�VHEHVDU������G%�GDQ�VHGLPHQVL�EHUXSD�/DQDX�VHGDQJ��0HGLXP�6LOW�
GDQ�3DVLU�VDQJDW�KDOXV��9HU\�)LQH�6DQG��
.DWD�NXQFL��0XOWLEHDP�(FKRVXQGHU��%DFNVFDWWHU��,QWHQVLWDV�DNXVWLN��6HGLPHQ

$%675$&7

2Q�0DUFK���VW������KDV�EHHQ�VHD�SROOXWLRQ�FDXVHG�E\�RLO�VSLOO�LQ�WKH�%DOLNSDSDQ�ZDWHUV��7KH�VXUYH\�IRXQG�RLO�VSLOO
FDXVHG� E\� EURNHQ� IUDJPHQW� RI� WKH�3HUWDPLQD� RLO� SLSHOLQH�� ,Q� WKH� HIIRUW� WR� LGHQWLI\� WKH� SLSHOLQH�� �� XQGHUZDWHU� VXUYH\
HTXLSPHQWV�ZDV�XVHG��WKDW�DUH�PXOWLEHDP�HFKRVRXQGHU��0%(6���VLGH�VFDQ�VRQDU��666��DQG�PDJQHWRPHWHU�WR�GHWHFW�WKH
SLSHOLQH�EHORZ�WKH�VXUIDFH��DQG�REWDLQ�LQIRUPDWLRQ�DQG�GDWD�UHJDUGLQJ�VXEPDULQH�SLSHOLQH��7KH�VXUYH\�HTXLSPHQWV�XVHG
ZHUH�GLIIHUHQW�LQ�DFTXLVLWLRQ�SURFHVV�DQG�DQDO\VLV�VWDJH�LQ�REWDLQLQJ�WKH�LQIRUPDWLRQ�WR�EH�SUHVHQWHG��7KHUHIRUH��FHUWDLQ
PHWKRGV�DQG�DQDO\]HV�DUH�QHHGHG�LQ�RUGHU�WR�DFFHOHUDWH�LGHQWLILFDWLRQ�RI�REMHFWV�XQGHU�WKH�VHD��%HVLGH�JLYLQJ�EDWK\PHWULF
GDWD��0%(6�SURYLGHV�EDFNVFDWWHU� LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�REWDLQ�DFRXVWLF� LQWHQVLW\�YDOXHV���XVHG�WR�LGHQWLI\�WKH
W\SH�RI�VHGLPHQWV��VHDEHG�VXEVWUDWH��DQG�RWKHU�XQGHUZDWHU�REMHFWV�EDVHG�RQ�WKHLU�OHYHO�RI�DFRXVWLF�LQWHQVLW\�YDOXH��%DVHG
RQ� WKLV�YDOXH��DQG�XQGHUZDWHU�REMHFW�FDQ�LPPHGLDWHO\�EH�LGHQWLILHG�LQ�WKH�ILHOG��7KH�UHVXOWV�RI�WKH�LGHQWLILFDWLRQ�XVLQJ
DFRXVWLF�LQWHQVLW\�YDOXHV���LQ�WKH�%DOLNSDSDQ�ZDWHUV�DUHD�VXJJHVW�WKDW�XQGHUZDWHU�SLSH�PDWHULDO�KDYLQJ�DFRXVWLF�LQWHQVLW\
RI������G%��PHDQZKLOH�VHGLPHQWV�LQ�WKH�DUHD�DUH�PHGLXP�VLOW�DQG�YHU\�ILQH�VDQG�
.H\ZRUG��0XOWLEHDP�(FKRVRXQGHU��%DFNVFDWWHU��$FRXVWLF�,QWHQVLW\��6HGLPHQW
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.RQWULEXVL�
$OLQ�$ELPDQ\X�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��'\DQ�3ULPDQD�6��GDQ�-DQMDQ�5HFKDU�DGDODK�
NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
3DGD� VXUYHL� LQYHVWLJDVL� XPXPQ\D� 0XOWLEHDP

(FKRVXQGHU� �0%(6�� GLJXQDNDQ� GDODP� VXUYHL� EDWLPHWUL
XQWXN� PHQGDSDWNDQ� NHGDODPDQ� VHUWD� EHQWXN� WRSRJUDIL
EDZDK�ODXW��VLGH�VFDQ�VRQDU�GDSDW�PHQJKDVLONDQ�EHUEDJDL
YDULDVL� JDPEDU� GDVDU� ODXW� \DQJ� EHUHVROXVL� WLQJJL� VHUWD
PHPEHULNDQ� LQIRUPDVL� WHQWDQJ� WHNVWXU�VHGLPHQ�GDQ
VWUXNWXU� SHUPXNDDQ� GDVDU� ODXW� �&KDUQLOD�	�0DQLN�
������� VHGDQJNDQ� PDJQHWRPHWHU� GLJXQDNDQ� GDODP
VXUYHL� JHRILVLND� XQWXN� PHQGHWHNVL� REMHN� ORJDP
GHQJDQ� WLQJNDW� GHWHNVL� \DQJ� EHUEHGD� WHUJDQWXQJ
VHQVLWLYLWDV�GDQ�DNXUDVLQ\D��6XEDUV\DK�	�$U\DZDQ�
������� 3HUDODWDQ� VXUYHL� \DQJ� GLSDNDL� GDODP
LGHQWLILNDVL�REMHN�EDZDK�ODXW��PHQJJXQDNDQ�PHWRGH
\DQJ� EHUEHGD� SDGD� WDKDS� SURVHV� DNXVLVL� PDXSXQ
DQDOLVLV� GDODP� PHPSHUROHK� LQIRUPDVL� \DQJ� DNDQ
GLVDMLNDQ�� ROHK� NDUHQD� LWX�� GLSHUOXNDQ�PHWRGH� VHUWD
DQDOLVLV�\DQJ�GDSDW�PHPSHUFHSDW� LGHQWLILNDVL� REMHN
GLEDZDK�ODXW�

6DDW� LQL� EHEHUDSD�0%(6� PHPLOLNL� ILWXU� \DQJ
GDSDW�PHPSURVHV�MHQLV�VHGLPHQ�GL�GDVDU�ODXW�GHQJDQ
PHPDQIDDWNDQ� VLQ\DO� KDPEXU� EDOLN� �EDFNVFDWWHU��� 'DUL
KDVLO�SHQGHWHNVLDQ�WHUVHEXW�DNDQ�GLSHUROHK�WLQJNDWDQ�QLODL
LQWHQVLWDV� DNXVWLN� SDGD� VXDWX� REMHN� \DQJ� WHUNDQGXQJ� GL
GDVDU�ODXW��1LODL�WHUVHEXW�EHUDVDO�GDUL�IXQJVL�UHVSRQ�VXGXW
SDQFDUDQ� VLQ\DO� DNXVWLN� \DQJ� GLSDQWXONDQ� GDUL� GDVDU
SHUDLUDQ��GLPHQVL�REMHN��MHQLV�VHGLPHQWDVL�VHUWD�EHQWXNDQ
WRSRJUDIL�VDQJDW�PHPSHQJDUXKL�QLODL�LQWHQVLWDV�DNXVWLN�

'DODP�XSD\D�PHPSHUFHSDW�SURVHV�LGHQWLILNDVL�REMHN
EDZDK� ODXW� NKXVXVQ\D� SLSD� EDKZD� ODXW�� PDND� GDODP
SHQHOLWLDQ�LQL�GLODNVDQDNDQ�DQDOLVLV�REMHN�SLSD�EDZDK�ODXW
EHUGDVDUNDQ� GDWD� EDWLPHWUL�� GLPHQVL� REMHN� VHUWD� QLODL
LQWHQVLWDV�DNXVWLN�

0(72'(
8QWXN� PHPSHUROHK� QLODL� KDVLO� RODKDQ� GDWD� \DQJ

GLLQJLQNDQ��PDND�GDODP�SHQHOLWLDQ�LQL�GLJXQDNDQ�PHWRGH
NXDQWLWDWLI� GHQJDQ� SHQGHNDWDQ� GHVNULSWLI� GDUL� GDWD� KDVLO
VXUYHL� 3XVDW� +LGURJUDIL� GDQ� 2VHDQRJUDIL� 71,�$QJNDWDQ
/DXW� WDQJJDO� �� $SULO� ±� ��� $SULO� ����� GL� 3HUDLUDQ
%DOLNSDSDQ� .DOLPDQWDQ� 7LPXU� SDGD� GDHUDK� MDOXU� SLSD
3HUWDPLQD� %DOLNSDSDQ� \DQJ� WHUFDQWXP� SDGD� SHWD� /DXW
,QGRQHVLD�1RPRU������3HPHUXPDQ�PHQJJXQDNDQ�0%(6
.RQJVEHUJ�(0����&� \DQJ�GLSDVDQJ�SDGD�SHUDKX�PRWRU
\DQJ�WHODK�GLOHQJNDSL�GHQJDQ�DODW�SHQHQWX�SRVLVL��'*36
9HULSRV��GHQJDQ�DNXUDVL������P��SHUDQJNDW�OXQDN�6HDIORRU
,QIRUPDWLRQ� 6LVWHP� �6,6�� GLJXQDNDQ� VHEDJDL� VLVWHP
DNXLVLVL� GDWD�� *HUDNDQ� UHODWLI� NDSDO� GLNRUHNVL
PHQJJXQDNDQ�0RWLRQ�5HIHUHQFH�8QLW��058���

3DGD�SURVHV�DNXVLVL�GDWD��NHFHSDWDQ�UDWD�UDWD�ZDKDQD
DGDODK� �� NQRW� VDPSDL� GHQJDQ� �� NQRW� GHQJDQ� FRYHUDJH
DQJOH������'HVDLQ�ODMXU�XWDPD�0%(6�GLEXDW�UHODWLI�VHMDMDU
DUDK�NRQWXU�NHGDODPDQ�DWDX�JDULV�SDQWDL�GHQJDQ�FRYHUDJH
DUHD� ������ LQWHUYDO�VSDVL� ODMXU� XWDPD� 0%(6� DGDODK� �
�WLJD�� NDOL� NHGDODPDQ� UDWD�UDWD� VDSXDQ� \DLWX� ��� P�
6HEHOXP� DNXVLVL� GDWD� GLODNVDQDNDQ� NDOLEUDVL� SHUDODWDQ
DWDX�SDWFK�WHVW�GDQ�YDOLGDVL�GDWD�PHODOXL�SHUIRUPDQFH�WHVW�

6HODQMXWQ\D�GDWD�KDVLO�DNXLVLVL�PHQJJXQDNDQ�VRIWZDUH�6,6
GDODP� IRUPDW� �DOO� GLHNVWUDN� GDQ� GLRODK� PHQJJXQDNDQ
SHUDQJNDW� OXQDN� &DULV� +LSV�6LSV�� 'DWD� DQRPDOL
NHPDJQHWDQ� GLJXQDNDQ� VHEDJDL� GDWD� SHPEDQGLQJ� GDODP
SHQHQWXDQ�SRVLVL�SLSD�WHUGHWHNVL��

D��$QDOLVLV�EDWLPHWUL�
3DGD� WDKDS� DQDOLVLV� GDWD� EDWLPHWUL�� UDZ� GDWD� GLRODK

PHQMDGL� VXUIDFH� PHQJJXQDNDQ� SHUKLWXQJDQ� %HDP
IRRWSULQW�VL]H��%)6��XQWXN�PHQHQWXNDQ�UHVROXVL�\DQJ�DNDQ
GLJXQDNDQ� GDODP� PHQJJDPEDUNDQ� EHQWXNDQ� REMHN� SLSD�
$SDELOD� EHQWXNDQ� VXUIDFH� WHODK� GDSDW� PHQJJDPEDUNDQ
EHQWXNDQ� SLSD� PDND� WDKDS� VHODQMXWQ\D� GLODNVDQDNDQ
SORWWLQJ�SRVLVL�SLSD�GHQJDQ�UHVROXVL�PDNVLPDO�\DQJ�GDSDW
GLJXQDNDQ�

E��$QDOLVLV�LQWHQVLWDV�DNXVWLN
3DGD� WDKDS� LQL� QLODL� LQWHQVLWDV� DNXVWLN� KDVLO

SHQJRODKDQ� GHQJDQ� SHUDQJNDW� OXQDN� *HRFRGHU
GLNODVLILNDVLNDQ� EHUGDVDUNDQ� SHUEHGDDQ� QLODL� LQWHQVLWDV�
+DVLO�QLODL�LQWHQVLWDV�DNXVWLN�WHUVHEXW�GLVHVXDLNDQ�GHQJDQ
JUDLQ� VL]H� WDEOH�XQWXN�PHQJDQDOLVLV� MHQLV� VHGLPHQ� GDVDU
ODXWQ\D�� 1LODL� LQWHQVLWDV� DNXVWLN� SLSD� EDZDK� ODXW� DNDQ
GLDPELO�UDWD�UDWD�GHQJDQ�PHQJLNXWL�EHQWXNDQ�VXUIDFH�GDWD
EDWLPHWUL�PDXSXQ�EHQWXNDQ�PRVDLF�

'DWD�\DQJ�WHODK�GLRODK�DNDQ�GLEXDW�WDEHO�SRVLVL�SLSD
EHVHUWD� LQWHQVLWDV� DNXVWLN� GDQ� QLODL� DQRPDOL
NHPDJQHWDQQ\D� VHEDJDL� GDWD� YDOLGDVL� NHQDPSDNDQ� GDQ
SRVLVL�SLSD�GL�GDVDU� ODXW��.HVHOXUDKDQ�KDVLO�RODKDQ�SRVLVL
SLSD� EDLN� RODKDQ� 0%(6� GDQ� PDJQHWRPHWHU� GLHNVWUDN
GDODP� IRUPDW� UDVWHU� VHKLQJJD� GDSDW� GLJDPEDUNDQ� SDGD
SHUDQJNDW�OXQDN�*OREDO�0DSSHU����DWDX�4*LV�

F��5HVROXVL�VXGXW�GDQ�MDUDN�
0%(6�PHPLOLNL�NHPDPSXDQ�\DQJ�OHELK�EDLN�GDODP

PHUHSUHVHQWDVLNDQ� GDVDU� ODXW� GLEDQGLQJNDQ� GHQJDQ
6LQJOHEHDP�HFKRVXQGHU��6%(6��GDODP�KDO�WLQJNDW�UHVROXVL
SHPHWDDQ�\DQJ�OHELK�WLQJJL��+HLGH���������1DPXQ��VHMDXK
PHQ\DQJNXW� SHQJXNXUDQ� NHGDODPDQ�� UHVROXVL� DNDQ
WHUJDQWXQJ� SDGD� IUHNXHQVL� DNXVWLN�� EHDPZLGWK� WUDQVPLW
GDQ� UHFHLYH� VHUWD� SHQJJXQDDQ� DOJRULWPD�\DQJ�GLJXQDNDQ
GDODP� SHQGHWHNVLDQ� GDVDU� ODXW�� 5HVROXVL� GDODP
SHQGHWHNVLDQ� WDUJHW� SDGD�0%(6� PHUXSDNDQ� QLODL� IXQJVL
GDUL� SDQMDQJ� SXOVD� JHORPEDQJ� \DQJ� GLSDQFDUNDQ�0%(6
SDGD�VXDWX�REMHN�WHUGHWHNVL��,+2���������7HUGDSDW���WLSH
UHVROXVL� \DQJ� PHPSHQJDUXKL� SHQGHWHNVLDQ� VXDWX� REMHN
0%(6�\DNQL�UHVROXVL�VXGXW�GDQ�MDUDN�

*DPEDU����$UHD�3HQHOLWLDQ
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3DGD�JDPEDU���MDUDN�DQWDUD�(�GDQ�)�DGDODK�UHVROXVL
VXGXW� �$5�� GDQ� MDUDN� DQWDUD� MDUDN�$� GDQ� %�� &� GDQ� '

DGDODK�UHVROXVL�MDUDN��55��
5HVROXVL� VXGXW� DGDODK� NHPDPSXDQ� XQWXN

PHPEHGDNDQ�GXD�REMHN�\DQJ�EHUDGD�GL�GDVDU�ODXW�GHQJDQ
PHQJJXQDNDQ� EHDPZLGWK� �OHEDU� EHDP��� VHPDNLQ� EHVDU
EHDPZLGWK� PDND� DNDQ� VHPDNLQ� VXOLW� PHPEHGDNDQ� GXD
REMHN�� VHGDQJNDQ� VHPDNLQ� NHFLO� EHDPZLGWK� VHPDNLQ
PXGDK� PHPEHGDNDQ� GXD� REMHN� GL� GDVDU� ODXW� NDUHQD
UHVROXVL� VHPDNLQ� GHWLO�� 3DGD� JDPEDU� �� GLJDPEDUNDQ
EDKZD� EHVDU� UHVROXVL� \DQJ� GLKDVLONDQ� ROHK� 0%(6
EHUJDQWXQJ�SDGD�MDUDN�GDQ�EHDPZLGWK�

6HGDQJNDQ� UHVROXVL� MDUDN�DGDODK�NHPDPSXDQ�XQWXN
GDSDW�PHPEHGDNDQ�NHWLQJJLDQ�VXDWX�REMHN�\DQJ�EHUDGD�GL

GDVDU� ODXW� GHQJDQ� PHQJJXQDNDQ� SXOVH� OHQJWK� �SDQMDQJ
SXOVD���6HPDNLQ�EHVDU�SDQMDQJ�SXOVD�\DQJ�GLWUDQVPLVLNDQ
VHPDNLQ� EHVDU� HQHUJL� \DQJ� GLSDQFDUNDQ� NH� GDODP� DLU
VHKLQJJD� VHPDNLQ� GDODP� MDUDN� \DQJ� GDSDW� GLFDSDL� ROHK
HFKRVRXQGHU��,+2��������

5HVROXVL� VXGXW� GDQ� MDUDN� SDGD� 0%(6� VDQJDW
GLSHQJDUXKL�ROHK�EHVDUDQ�EHDPZLGWK� VHKLQJJD�DNDQ� MXJD
PHPSHQJDUXKL� EHVDUDQ� IRRWSULQW� \DQJ� GLKDVLONDQ�
VHKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� VHPDNLQ� NHFLO
EHDPZLGWK��VHPDNLQ�EHVDU�VXGXW�SDQWXO�EHDP��OHELK�GHNDW
NH�QDGLU���GDQ�VHPDNLQ�GDQJNDO�NHGDODPDQ�PDND�VHPDNLQ
NHFLO� IRRWSULQW��'LPHQVL� IRRWSULQW� LQL� PHPDLQNDQ� SHUDQ

PHQGDVDU� GDODP� PHQJHQGDOLNDQ� UHVROXVL� NHVHOXUXKDQ
VLVWHP�0%(6�� \DQJ� OHELK� GHNDW� NH� QDGLU� DNDQ� PDPSX
PHQJKDVLONDQ� UHVROXVL� \DQJ� OHELK� EDLN� GDUL� SDGD� RXWHU
EHDP�� NDUHQD� XNXUDQ� IRRWSULQW� \DQJ� EHUEHGD� �*DOZD\�
������

� 0%(6� SDGD� XPXPQ\D� PHPLONL� VLVWHP� SHPDQFDU

GDQ�SHQHULPD�GDODP�VDWX�VLVWHP�\DQJ�PHQJDGRSVL�VLVWHP
DQWHQD�0LOOV�&URVV��.HGXD�VLVWHP�WHUVHEXW�WHULQWHJUDVL�GDQ
DNDQ�PHQJKDVLONDQ�VHEXDK�UHVROXVL�IRRWSULQW�SDGD�VHEXDK
DUUD\�� 6LVWHP� WUDQVPLWWHU� �7;�� DNDQ� PHQJRQWURO� VLVWHP
DORQJ�WUDFN�IRRWSULQW�VHGDQJNDQ�VLVWHP�UHFHLYHU��5;��DNDQ
PHQJRQWURO� VLVWHP� DFURVV� WUDFN� IRRWSULQW� GLPDQD� NHGXD
VLVWHP� WHUVHEXW� DNDQ�PHQJKDVLONDQ� VHEXDK� UHVROXVL� SDGD
SHQGHWHNVLDQ�WDUJHW�GL�EDZDK�DLU�

8QWXN�PHQJXNXU�KDVLO�UHVROXVL�IRRWSULQW�SDGD�DFURVV

WUDFN� GDQ� DORQJ� WUDFN� GDSDW� PHQJJXQDNDQ� SHUKLWXQJDQ
VHEDJDL�EHULNXW��*DOZD\��������

GHQJDQ�
ȕ ��EHDP�DQJOH
= ��NHGDODPDQ
݊ ��EHDPZLGWK

*DPEDU���� ,OXVWUDVL� UHVROXVL� VXGXW� GDQ� MDUDN� SDGD
0%(6��+HLGH�������

*DPEDU���� 5HVROXVL�VXGXW�SDGD�0%(6��3UDWRPR�������

*DPEDU���� ,OXVWUDVL�UHVROXVL�MDUDN��3UDWRPR�������

*DPEDU���� $FURVV� 7UDFN� GDQ� $ORQJ� 7UDFN� SDGD
0%(6��6+20�������
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6HGDQJNDQ�XQWXN�PHQJXNXU�UHVROXVL�\DQJ�GLKDVLONDQ
ROHK� DFURVV� WUDFN� PHQJJXQDNDQ� SHUVDPDDQ� VHEDJDL
EHULNXW�

ȕ ��EHDP�DQJOH
= ��NHGDODPDQ
݊ ��EHDPZLGWK

G��%DFNVFDWWHU�0XOWLEHDP�(FKRVXQGHU
6LVWHP�0%(6� PHQJJXQDNDQ� EDFNVFDWWHU� UHIOHFWLRQ

HFKR� �LQWHQVLWDV� DNXVWLN�� XQWXN� SHQJXNXUDQ�� 7UDQVGXFHU
PHQWUDQVPLVLNDQ� JHORPEDQJ� DNXVWLN� NH� GDVDU� ODXW
EHUGDVDUNDQ� VXGXW� SDQFDUDQ�� .HPXGLDQ� JHORPEDQJ
DNXVWLN�PHQFDSDL�GDVDU� ODXW�� WHUVHEDU�NH� VHJDOD�DUDK�GDQ
VHEDJLDQ�GLSDQWXONDQ�NHPEDOL�NH�SHQHULPD��

*HORPEDQJ� DNXVWLN� \DQJ� WHUVHEDU� NHPEDOL� NH
SHQHULPD� VHEDJDL� LQWHQVLWDV� VLQ\DO� �7ULVPDGL�� ������
*HPD�EDFNVFDWWHU� WLGDN�KDQ\D�EHUDVDO�GDUL�UHIOHNVL�GDVDU

ODXW�� WHWDSL� MXJD� GDUL� KDO�KDO� ODLQ� VHODLQ� GDUL� WDUJHW� DVOL
VHSHUWL�JHOHPEXQJ��LNDQ��GDQ�SDUWLNHO�WHUVXVSHQVL��/XUWRQ�
������� 6HODLQ� LWX� LQWHQVLWDV� VLQ\DO� VHUWD� SDQMDQJ
JHORPEDQJ� \DQJ� GLSDQFDUNDQ� NHNXDWDQ� EDFNVFDWWHU� MXJD
GLSHQJDUXKL�ROHK�EHQWXN�NHPLULQJDQ�GDVDU�ODXW��NHNDVDUDQ
GDVDU� ODXW� GDQ� NRQGLVL� GDVDU� ODXW� \DQJ� PHPSHQJDUXKL
SURVHV� VFDWWHULQJ� GDQ� UHIOHNVL� GDUL� JHORPEDQJ� DNXVWLN
�7ULVPDGL��������

H��6HGLPHQ
6HGLPHQ�DGDODK�SHFDKDQ�EDWXDQ�GDUL�EHUEDJDL�SURVHV

�SHODSXNDQ�ILVLN��NLPLD��ELRORJL���%DWXDQ�WHUEHQWXN�NDUHQD
DGDQ\D� SURVHV� YXONDQLN�� VHGLPHQWDVL��PHWDPRUIRVD�� DWDX
ELRJHQLN� �NDUDQJ��� 8NXUDQ� EXWLU� VHGLPHQ� XPXPQ\D
GLZDNLOL� ROHK� GLDPHWHUQ\D� �G��� GHQJDQ� DVXPVL� EDKZD
EXWLUDQ� VHGLPHQ� DGDODK� LGHDO� EROD�� %HUGDVDUNDQ
GLPHQVLQ\D��VHGLPHQ�GLNODVLILNDVLNDQ�PHQMDGL� OXPSXU��G
�������PP���SDVLU�������PP��G�����PP���GDQ�NHULNLO��G!��
PP���3RHUEDQGRQR���������

6HGLPHQ� GLGHILQLVLNDQ� VHFDUD� OXDV� VHEDJDL�PDWHULDO
\DQJ� GLHQGDSNDQ� GL� GDVDU� VXDWX� FDLUDQ� �DLU� GDQ� XGDUD��
DWDX�VHFDUD�VHPSLW�VHEDJDL�PDWHULDO�\DQJ�GLHQGDSNDQ�ROHK
DLU�� DQJLQ�� DWDX� JOHWVHU�HV�� 0HQXUXW� DVDOQ\D� VHGLPHQ
GLEDJL� PHQMDGL� WLJD� PDFDP�� \DNQL� VHGLPHQ� OLWKRJHQRXV
LDODK� VHGLPHQ� \DQJ� EHUDVDO� GDUL� VLVD� SHQJLNLVDQ� EDWX�
EDWXDQ� GL� GDUDW� GDQ� VHGLPHQ� ELRJHQRXV� LDODK� VHGLPHQ
\DQJ�EHUDVDO�GDUL�VLVD�UDQJND�RUJDQLVPH�KLGXS��+XWDEDUDW
	� (YDQV�� ������� %HVDUDQ� GLDPHWHU� EXWLU� VHGLPHQ� GDSDW
PHQJJXQDNDQ�VNDODࢥ���SKL��\DNQL�

GHQJDQ��

� �XNXUDQ�VHGLPHQ���GDODP�SKL��
G�� �GLDPHWHU�VHGLPHQ���GDODP�PP��

8PXPQ\D�SHQJXNXUDQ�EXWLUDQ�VHGLPHQ�GLODNXNDQ�GL
ODERUDWRULXP� GHQJDQ� FDUD� SHQJD\DNDQ� KLQJJD� PHQFDSDL
QLODL� XNXUDQ� WHUNHFLO� GDQ� GLVHVXDLNDQ�GHQJDQ� WDEHO� VNDOD
XNXUDQ�:HQWZRUWK��3UD\RJD��������

*DPEDU���� ,OXVWUDVL� SHQJXNXUDQ� $ORQJ� 7UDFN
�*DOZD\�������

*DPEDU���� ,OXVWUDVL� SHQJXNXUDQ� $FURVV� 7UDFN
�*DOZD\�������

*DPEDU���� ,OXVWUDVL� SURVHV� SHQHULPDDQ� VLQ\DO
%DFNVFDWWHU�SDGD�0%(6��3RHUEDQGRQR�
�����

*DPEDU���� 'HWHNVL�(FKR�/HYHO�SDGD�0%(6�'DODP
3HQGHWHNVLDQ�GDVDU�ODXW��3UD\RJD�������
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6HGLPHQ� PHPLOLNL� NHNXDWDQ� KDPEXUDQ� \DQJ
EHUEHGD�EHGD� NDUHQD� YDULDVL� XNXUDQ� EXWLU� GDQ� NHNDVDUDQ
SHUPXNDDQ��$NLEDWQ\D��GDWD�EDFNVFDWWHU�GDSDW�GLJXQDNDQ
XQWXN�PHQJLGHQWLILNDVL� GDQ�PHQJLQWHUSUHWDVLNDQ� VWUXNWXU
VHGLPHQ� GDQ� GDVDU� ODXW� �7ULVPDGL�� ������� 3HUKLWXQJDQ
QLODL� NHNXDWDQ� KDPEXU� EDOLN� �EDFNVFDWWHU� VWUHQJWK�
GLKXEXQJNDQ�GHQJDQ�UDWD�UDWD�GLDPHWHU�GDUL�WLSH�VHGLPHQ
GLIRUPXODVLNDQ�GHQJDQ�SHUVDPDDQ��0DQLN��GNN��������

%6��G%�� �����/RJ����G�ȝP���±�����
GHQJDQ�
G� �8NXUDQ�EXWLU��*UDLQ�6L]H�

'DODP� SHQHQWXDQ� NODVLILNDVL� MHQLV� GDVDU� ODXW
PHQJJXQDNDQ� 0%(6� VDQJDW� WHUJDQWXQJ� SDGD� LQWHQVLWDV
QLODL�EDFNVFDWWHU��+DO�WHUVHEXW�GLSHQJDUXKL�ROHK�EHEHUDSD
KDO�DQWDUD�ODLQ�

D��-DUDN�WDUJHW
E��6RXUFH�3RZHU�GDQ�DUDK�EHDP
F��$UHD�SHQGHWHNVLDQ��6ORSH��NHPLULQJDQ�REMHN��
����UHIUDNVL�

6DODK�VDWX�PHWRGH�XQWXN�NODVLILNDVL�GDVDU�ODXW�DGDODK
GHQJDQ�PHQJJXQDNDQ�PHWRGH�$QJXODU�5HVSRQVH�$QDO\VLV
�$5$�� XQWXN� PHQHQWXNDQ� QLODL� EHVDUDQ� KDPEXU� EDOLN�
$5$�PHQJJXQDNDQ�PRGHO� SHQGHNDWDQ� EDKZD� VHWLDS� WLSH
VHGLPHQ� GDVDU� SHUDLUDQ�PHPLOLNL� UHVSRQ� VXGXW� SDQFDUDQ
\DQJ� XQLN�� GLPDQD� YDULDVL� KDPEXU� EDOLN� DNXVWLN� LQL
WHUKXEXQJ� GHQJDQ� UHVSRQ� WLDS� VXGXW� SDQFDUDQ� XQWXN
PHQHQWXNDQ�WLSH�VXEWUDW�GDVDU�SHUDLUDQ��$GL���������

+$6,/�'$1�3(0%$+$6$1
D��+DVLO�,GHQWLILNDVL�7DUJHW
0%(6� .RQJVEHUJ� ����&� PHPLONL

EHDPZLGWK� VHEHVDU� ��� [� ��� \DQJ� DUWLQ\D
0%(6�PHPLONL�EHDPZLGWK� SDGD� WUDQVPLWWHU
��� GDQ� SDGD� UHFHLYHU� ��� VHKLQJJD� GHQJDQ
PHQJJXQDNDQ� SHUKLWXQJDQ� EHDP� IRRWSULQW
VL]H� SDGD� NHGDODPDQ� ��� P�� PDND� XNXUDQ
IRRWSULQW� \DQJ� GLKDVLNDQ� SDGD� WUDQVPLWWHU� �
DORQJ�WUDFN������P�GDQ�SDGD�UHFHLYHU���DFURVV
WUDFN� ����� P�� \DQJ� DUWLQ\D� IRRWSULQW� \DQJ
GLKDVLONDQ� EHUEHQWXN� EXODW� GHQJDQ� GLDPHWHU

�����[������P���LQL�EHUDUWL�WDUJHW�GLNHGDODPDQ����P�\DQJ
EHUXNXUDQ� ����� P� NH� DWDV� GDSDW� GLGHWHNVL�� 3DGD� SLSD

3HUWDPLQD�%DOLNSDSDQ�PHPLOLNL�GLDPHWHU����LQFKL������P�
VHKLQJJD� XQWXN� PHPSHUROHK� KDVLO� \DQJ� PDNVLPDO
GLODNVDQDNDQ�JULGGLQJ�GHQJDQ�UHVROXVL�GLEDZDK�����P�

3DGD� *DPEDU� ��� WHUOLKDW� EDKZD� GHQJDQ
PHQJJXQDNDQ�JULG�VXUIDFH�GL�EDZDK�����P�EHQWXN�WDUJHW
SLSD�PDVLK� WHUOLKDW� EDLN� DNDQ� WHWDSL� VHPDNLQ� EHVDU� JULG
VXUIDFH� \DQJ� GLJXQDNDQ� PDND� VHPDNLQ� WLGDN� WHUOLKDW
EHQWXN�WDUJHW�\DQJ�GLGHWHNVL��%HUGDVDUNDQ�DQDOLVLV�JDPEDU
GLDWDV�PDND�SHQJJXQDDQ�0%(6�GHQJDQ�EHVDU�REMHN�����P
PLQLPDO�PHQJJXQDNDQ�UHVROXVL�JULG�VXUIDFH�GLEDZDK����
P� XQWXN� PHQGDSDWNDQ� KDVLO� \DQJ� PDNVLPDO� GDODP
SHQGHWHNVLDQ� REMHN� WHUVHEXW�� *ULGGLQJ� WRSRJUDIL� EDZDK
ODXW� GDODP� EHQWXN�EDVH� VXUIDFH� GLODNXNDQ� WHUKDGDS� GDWD
EDWLPHWUL�GHQJDQ�NHGDODPDQ�EHUYDULVL�DQWDUD��±���P��'DUL
KDVLO� EDVH� VXUIDFH� VHWHODK� GLODNVDQDNDQ� ]RRP� LQ
PHQXQMXNNDQ� �� SRVLVL� WDUJHW� \DQJ� WHUGHWHNVL� VHEDJDL
NHQDPSDNDQ� SLSD� EDZDK� ODXW�� 3HQJXNUXDQ� GLPHQVL

7DEHO���� .ODVLILNDVL�6HGLPHQ�:HQWKZRUWK��&KRWLURV�
�����

*DPEDU����� +DVLO�JULG�VXUIDFH�WDUJHW�SLSD

*DPEDU����� +DVLO�LGHQWLILNDVL�REMHN�3LSD�%DZDK�/DXW

*DPEDU����� +DVLO�SORWLQJ�SLSD
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PDVLQJ���PDVLQJ�SLSD�GLWHPXNDQ�SLSD���PHPLOLNL�SDQMDQJ
�����.P��3LSD���VHSDQMDQJ�������.P��3LSD���VHSDQMDQJ
�����.P�GDQ�SLSD���VHSDQMDQJ�������.P��

E��+DVLO�0RVDLF
0RVDLF� EDFNVFDWWHU� KDVLO� SHQJRODKDQ� EDWLPHWUL

GLKDVLONDQ� PHODOXL� DOJRULWPD� *HREDUV�$5$� XQWXN
PHQGDSDWNDQ� EHVDUDQ� QLODL� KDPEXU� EDOLN�� *HREDUV
GLEDQJXQ� ROHK� DOJRULWPD� \DQJ� FXNXS� HIHNWLI� GLJXQDNDQ
XQWXN� PHQJHVWLPDVL�� PHQJNODVLILNDVL� VHUWD� PHQGHOLQLDVL
MHQLV�MHQLV�VHGLPHQ��VHKLQJJD�VLQ\DO�DNVXWLN�\DQJ�WHUHNDP
GDSDW�GLRODK�GDQ�GLDQDOLVLV� OHELK� MDXK� ODJL� �,QGUDPDZDQ�
������

'DODP� SHQHQWXDQ� 6HDEHG� &ODVLILFDWLRQ� GLJXQDNDQ
6HGLPHQW�$QDO\VLV�7RRO�SDGD�SHUDQJNDW�OXQDN�&DULV�+LSV�
6LSV�� 3URVHV� SHQJNODVLILNDVLDQ� VHGLPHQ� PHPDQIDDWNDQ
KDVLO� PRVDLF� EDFNVFDWWHU� \DQJ� VHEHOXPQ\D� WHODK
GLODNXNDQ� GDODP� LGHQWLILNDVL� QLODL� LQWHQVLWDV� REMHN� SLSD
EDZDK� ODXW��&$5,6�+,36�	�6,36�PHQHUDSNDQ�DOJRULWPD
*HRFRGHU� VHEDJDL� SLOLKDQ� GDODP� PHPSURVHV� GDWD
EDFNVFDWWHU�� %HEHUDSD� NRUHNVL� GDODP� SHUDQJNDW� OXQDN
SHUOX� GLWHUDSNDQ� VDDW� PHPSURVHV� GDWD� PHQJJXQDNDQ
*HRFRGHU�� +DVLO� SHQJRODKDQ� GDWD� EDFNVFDWWHU
PHQJKDVLONDQ� EDFNVFDWWHU� PRVDLF� \DQJ� PHZDNLOL� QLODL
LQWHQVLWDV� DNXVWLN� VSDVLDO�� 6HODQMXWQ\D� DQDOLVLV�*HREDUV�
$5$� GLJXQDNDQ� XQWXN� PHPSHUNLUDNDQ� NDUDNWHULVWLN
VHGLPHQ�GDVDU�ODXW��7ULVPDGL��������

0HQJDFX� SDGD� JUDLQ� VL]H� WDEHO� KDVLO� SHUPRGHODQ
ROHK� &KRWLURV� ������� PHODOXL� WDEHO� :HQWZRUWK� �������
KDVLO� SHQJXNXUDQ� LQWHQVLWDV� DNXVWLN� VXDWX� VHGLPHQ� GDVDU
ODXW� EHUKXEXQJDQ� ODQJVXQJ� GHQJDQ� EHVDUDQ� XNXUDQ
GLDPHWHU� VHGLPHQ� \DQJ� GLQ\DWDNDQ� VHFDUD� ODQJVXQJ
VHEDJDL� GLDPHWHU� EXWLU� �GDODP� PLOOLPHWHU� DWDX� PLFURQ�
DWDX�GHQJDQ�QLODL�SKL�����

,QWHUSUHWDVL�GDWD�KDVLO�RODKDQ�PRVDLF�GLWDPSLONDQ�NH
GDODP�JUDGDVL�ZDUQD�\DQJ�PHQJDFX�SDGD�QLODL�KLVWRJUDP
LQWHQVLWDV� DNXVWLN� VHGLPHQ� SDGD� DUHD� VXUYHL�� +LVWRJUDP
DNDQ� PHQFHUPLQNDQ� NHODV� GDQ� ZDUQD� SDGD� VHWLDS� NHODV
\DQJ� DNDQ� GLWHQWXNDQ� �&DULV�� ������� +DVLO� NODVLILNDVL
VHGLPHQ� EHUGDVDUNDQ� QLODL� LQWHQVLWDV� DNXVWLNQ\D� WHUOLKDW
SDGD� WDEHO� ��� 3HUKLWXQJDQ� QLODL� NHNXDWDQ� EDFNVFDWWHU
GLSHUROHK� KDVLO� SHUKLWXQJDQ� WHUKDGDS� GLDPHWHU� VHGLPHQ
VHEDJDL�EHULNXW�

%HUGDVDUNDQ� WDEHO� :HQWKZRUWK�� SDGD� *DPEDU� ���
VHFDUD� XPXP� WHUOLKDW� EDKZD� SDGD� SHUDLUDQ� %DOLNSDSDQ
XPXPQ\D� GLGRPLQDVL� ROHK� VHGLPHQ� EHUXSD� ODQDX� �VLOW�
GDQ�SDVLU� �VDQG��\DQJ�GLWDQGDL�GHQJDQ�ZDUQD�FRNODW�GDQ
NXQLQJ�GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD��������G%�V�G�������
G%��6HGLPHQWDVL� OXPSXU� VHEDJLDQ�EHVDU�EHUDGD�SDGD�VLVL
7LPXU�GDQ�VHEDJLDQ�NHFLO�SDGD�VLVL�%DUDW�VHGDQJNDQ�SDGD
VLVL�WHQJDK�DUHD�EHUXSD�VHGLPHQ�SDVLU�

$SDELOD�GLSLVDKNDQ�PHQMDGL����NHODV�VHGLPHQ��WDEHO
���� SDGD� EDJLDQ� WLPXU� GDQ� VHEDJLDQ� VLVL� EDUDW� SHUDLUDQ
%DOLNSDSDQ�WHUGLUL�DWDV�VHGLPHQWDVL�ODQDX�VHGDQJ��PHGLXP
VLOW��GDQ� ODQDX�NDVDU� �FRDUVH� VLOW�� GHQJDQ� QLODL� LQWHQVLWDV
DQWDUD� ������� G%� V�G� ������� G%� \DQJ� GLWDQGDL� GHQJDQ
NODVLILNDVL� EHUZDUQD� XQJX� GDQ� ELUX�� SDGD� DUHD� WHQJDK
VHGLPHQWDVL� WHULGHQWLILNDVL� FDPSXUDQ� DQWDUD� SDVLU� VDQJDW
KDOXV��YHU\�ILQH�VDQG��KLQJJD�SDVLU�KDOXV� �ILQH�VDQG��GDQ
EHEHUDSD�DUHD�EHUXSD�ODQDX�NDVDU��FRDUVH�VLOW��

*DPEDU����� 3URILO�0RVDLF

7DEHO����+DVLO�SHUKLWXQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�

*DPEDU����� +DVLO�.ODVLILNDVL���.HODV�6HGLPHQ

*DPEDU����� +DVLO�.ODVLILNDVL����.HODV�6HGLPHQ
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%HUGDVDUNDQ�QLODL�LQWHQVLWDV�DNXVWLN�\DQJ�GLKDVLONDQ�
SHUEHGDDQ�VHGLPHQWDVL�SDGD�DUHD�SHQHOLWLDQ�PHQXQMXNNDQ
SHUEHGDDQ� MHQLV� EHUXSD� OXPSXU� GL� VLVL� WLPXU� GDQ� EDUDW
VHUWD� SDVLU� VDQJDW� KDOXV� GL� EDJLDQ� VLVL� WHQJDK� DUHD
SHQHOLWLDQ��KDO�WHUVHEXW�GLSHQJDUXKL�ROHK�DGDQ\D�EHEHUDSD
VXQJDL�EHVDU�\DQJ�EHUPXDUD�SDGD�VLVL�XWDUD�DUHD�SHQHOLWLDQ
GDQ� PHQ\HEDENDQ� WHUMDGLQ\D� SHUJHUDNDQ� VHGLPHQ� VHUWD
PHPSHQJDUXKL�EHQWXN� WRSRJUDIL�GDVDU� ODXW� DUHD� WHUVHEXW�
0HQXUXW� %DNUL� �������� GDHUDK� PXDUD� DWDX� SHUDLUDQ
EHUHQHUJL� WLQJJL� XPXPQ\D� DNDQ� PHPLOLNL� HQGDSDQ
VHGLPHQ� EHUXSD� SDVLU�� +DO� WHUVHEXW� GLVHEDENDQ� NDUHQD
NDUDNWHULVWLN� KLGURGLQDPLND� SDQWDL� GDQ� PXDUD� \DQJ
GLGRPLQDVL�JHORPEDQJ�GDQ�SDVDQJ�VXUXW�VHUWD�DUXV��\DQJ
PHPSHQJDUXKL� NRQILJXUDVL� GDVDU� ODXW� �3RHUEDQGRQR�
������� ,GHQWLILNDVL� MHQLV� VHGLPHQ� VHFDUD� XPXP
PHQJJXQDNDQ� QLODL� KLVWRJUDP� DNXVWLN� KDVLO� DNXVLVL
EDFNVFDWWHU�0%(6��%HUGDVDUNDQ�KDVLO�KLVWRJUDP�DNXVWLN�
GLSHUROHK� ���������� GDWD� QLODL� LQWHQVLWDV� DNXVWLN�� +DVLO
KLVWRJUDP� LQWHQVLWDV� DNXVWLN� VHEDQ\DN� �������� GDWD
EHUQLODL� ���� G%�� 1LODL� WHUVHEXW�� PHQJLQGLNDVLNDQ� EDKZD
SHUDLUDQ� %DOLNSDSDQ� GLGRPLQDVL� VHGLPHQ� EHUXSD� SDVLU
VDQJDW�KDOXV��YHU\�ILQH�VDQG����

F��(NVWUDNVL�QLODL�KDPEXU�EDOLN�VHGLPHQWDVL
3DGD�VHJPHQWDVL�SLSD���VHSDQMDQJ�����P�XPXPQ\D

SDGD� SRVLVL� SLSD� WHUGDSDW� VHGLPHQ� EHUXSD� ODQDX� VHGDQJ
�0HGLXP� 6LOW�� GHQJDQ� QLODL� LQWHQVLWDV� \DQJ� EHUYDULDVL
DQWDUD�����G%�V�G��������G%��6HGDQJNDQ�SDGD�VLVL
XWDUD� PDXSXQ� VHODWDQ� SLSD� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� OXPSXU� SDVLU� KLQJJD� SDVLU� KDOXV� GHQJDQ
QLODL�LQWHQVLWDV�DQWDUD�������G%�V�G�������G%�

3DGD�VHJPHQWDVL�SLSD���VHSDQMDQJ�������
P� XPXPQ\D� SDGD� SRVLVL� SLSD� WHUGDSDW� VHGLPHQ
\DQJ�GLGRPLQDVL�ROHK�SDVLU�VDQJDW�KDOXV��YHU\�ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�EHUYDULDVL�DQWDUD�±��
G%� V�G� ���� G%�\DQJ�GLWDQGDL� GHQJDQ�ZDUQD� XQJX
GDQ� KLMDX�� VHGDQJNDQ� SDGD� DUHD� SLSD� WHUGHWHNVL
VHGLPHQ�EHUXSD�SDVLU�VDQJDW�KDOXV��YHU\�ILQH�VDQG�
KLQJJD� ODQDX� VDQJDW� KDOXV� �YHU\� ILQH� VLOW�� GHQJDQ
QLODL�LQWHQVLWDV�DQWDUD�����GE�V�G�����G%�

3DGD�SRVLVL�SLSD���VHSDQMDQJ��������P�WHUGDSDW
VHGLPHQ�EHUXSD�OXPSXU�VHGDQJ��PHGLXP�VLOW��GHQJDQ�QLODL
LQWHQVLWDV�\DQJ�EHUYDULDVL�DQWDUD�±�����G%�V�G�������\DQJ
GLWDQGDL�GHQJDQ�ZDUQD�PHUDK��VHUWD�VHGLPHQ�EHUXSD�SDVLU
VDQJDW� KDOXV� �YHU\� ILQH� VDQG��� 3DGD� VLVL� XWDUD� SLSD
PHPLOLNL� VHGLPHQ� EHUXSD� OXPSXU� VDQJDW� KDOXV� KLQJJD

SDVLU� KDOXV� GHQJDQ� QLODL� LQWHQVLWDV� DQWDUD� ������ G%� V�G� �
����� G%�� 3DGD� DUHD� VHODWDQ� SLSD� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� OXPSXU� VHGDQJ� �PHGLXP� VLOW�� VHUWD� SDVLU� VDQJDW
KDOXV��YHU\�ILQH�VDQG��LQWHQVLWDV�DQWDUD�������G%�V�G������
G%�

3DGD� SRVLVL� SLSD� �� VHSDQMDQJ� ������� P
GLGRPLQDVL� VHGLPHQ� FDPSXUDQ� ODQDX� VDQJDW� KDOXV� �YHU\
ILQH�VLOW��KLQJJD�SDVLU�VDQJDW�KDOXV��YHU\�ILQH�VDQG��GHQJDQ
QLODL� LQWHQVLWDV� EHUYDULDVL� DQWDUD� ����� G%� V�G� ���� G%�
6HGDQJNDQ� SDGD� VLVL� XWDUD� XPXPQ\D� PHPLOLNL� VHGLPHQ
EHUXSD�ODQDX�VHGDQJ��PHGLXP�VLOW��KLQJJD�SDVLU�KDOXV��ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD�������G%�V�G�������G%�
3DGD� DUHD� SLSD� EDJLDQ� VHODWDQ� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� ODQDX� VHGDQJ� �ILQH� VLOW�� KLQJJD�SDVLU�KDOXV� �ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD�����G%�V�G�������G%��

%HUGDVDUNDQ� QLODL� LQWHQVLWDV�� SHUDLUDQ� %DOLNSDSDQ
WHUGLUL�DWDV�VHGLPHQ�SDVLU�VDQJDW�KDOXV��SDVLU�KDOXV�KLQJJD
ODQDX�VHGDQJ���'HQJDQ�PHQJJXQDNDQ�6$7�&DULV�+LSV�6LSV
������KDVLO�DQDOLVLV�VHGLPHQ�PHQXQMXNNDQ�VHGLPHQ�EHUXSD
OXPSXU� VHGDQJ� WHUMDGL� NDUHQD� SDGD� SHQJRODKDQ
PHQJJXQDNDQ�6$7� WHUGDSDW� LQWHUSRODVL� QLODL� SHQJXNXUDQ
LQWHQVLWDV�\DQJ�PHQ\HEDENDQ�MHQLV�VHGLPHQWDVL�FHQGHUXQJ

KRPRJHQ�� +DVLO� DQDOLVLV� MHQLV� GDVDU� ODXW� FXNXS� EHUEHGD
GHQJDQ� 3HWD� /DXW� ,QGRQHVLD� 1R�� ���� GL� SHUDLUDQ
%DOLNSDSDQ�\DQJ�XPXPQ\D�EHUXSD�/XPSXU��+DO� WHUVHEXW
GDSDW� WHUMDGL� NDUHQD� GDODP� SHQJNODVLILNDVLDQ� MHQLV
VHGLPHQWDVL� SDGD� 3HWD� /DXW� ,QGRQHVLD� PHQJJXQDNDQ
JHQHUDOLVDVL�GDQ�SHQJNODVLILNDVLDQ�\DQJ�EHUEHGD��1DPXQ�
VHFDUD� XPXP� MHQLV� GDVDU� ODXW� GL� SHUDLUDQ� 7HOXN

*DPEDU����� +LVWRJUDP�,QWHQVLWDV
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%DOLNSDSDQ� GDUL� KDVLO� SHQJRODKDQ� GDWD� 0%(6
FHQGHUXQJ�VDPD�

G��,GHQWLILNDVL�,QWHQVLWDV�$NXVWLN�3LSD�EDZDK
ODXW

8QWXN� PHQJLGHQWLILNDVL� QLODL� EDFNVFDWWHU� SLSD
EDZDK� ODXW� PDND� GLJXQDNDQ� �� VDPSHO� SRVLVL� SLSD
XQWXN� PHQGDSDWNDQ� EHVDUDQ� QLODL� LQWHQVLWDV
DNXVWLNQ\D�� 0DVLQJ±PDVLQJ� SRVLVL� SLSD� GLDPELO� ��
WLWLN�VDPSHO�SDGD�REMHN�LGHQWLILNDVL�SLSD��6HODQMXWQ\D
DNDQ� GLDPELO� UDWD±UDWD� QLODL� LQWHQVLWDV� DNXVWLN� SDGD
REMHN� WHULGHQWLILNDVL� SLSD� ODXW� GHQJDQ�PHQJJXQDNDQ
PHWRGH� WLPH� VHULHV�� )RUPDW� LQL� GLSLOLK� NDUHQD
WDPSLODQ� SDGD� IRUPDW� WLPH� VHULHV� VDQJDW� NDVDU� GDQ
PHPLOLNL� QLODL� LQWHQVLWDV� \DQJ� EHUYDULDVL�� VHGDQJNDQ
SDGD� IRUPDW� EHDP� DYHUDJH�� PHPSXQ\DL� WDPSLODQ
OHELK� KDOXV� GLNDUHQDNDQ� KDQ\D� PHQJKDVLONDQ� VDWX� QLODL
LQWHQVLWDV� WLDS� EHDP� �$GL�� ������� %HUGDVDUNDQ� KDVLO
DQDOLVLV� GDQ� SORWLQJ� PRVDLF� NHHPSDW� SLSD� WHUVHEXW
GLSHUROHK� QLODL� UDWD±UDWD� LQWHQVLWDV� DNXVWLN� VHEHVDU� ±����

G%�GHQJDQ�NHFHQGHUXQJDQ�QLODL�LQWHQVLWDV�WHUEHVDU�EHUDGD
SDGD�VLVL�PHQGHNDWL�QDGLU��

+DO� WHUVHEXW� GLVHEDENDQ� NDUHQD� SDGD� VLVL� QDGLU
PHUXSDNDQ�SRVLVL�GLPDQD�WUDQVPLVL�IUHNXHQVL�VLQ\DO�\DQJ
GLSDQFDUNDQ�ROHK�0%(6�EHUDGD�SDGD�SRVLVL�QDUURZ�EHDP
VHKLQJJD� QLODL� LQWHQVLWDV� DNXVWLN� SLSD� DNDQ� PHOHPDK
VHLULQJ� PHQMDXKQ\D� SRVLVL� SLSD� WHUVHEXW� GDUL� VLVL� QDGLU�
QDPXQ�KDO�WHUVHEXW�EHUJDQWXQJ�MXJD�SDGD�EHQWXN�WRSRJUDIL
GDVDU� ODXWQ\D�� NDUHQD� VHLULQJ� EHUWDPEDK� EHVDUQ\D� VXGXW
GDWDQJ� GDUL� 0%(6� WHUKDGDS� GDVDU� SHUDLUDQ� PDND� QLODL
KDPEXU� EDOLN� DNDQ� VHPDNLQ� UHQGDK� �3UDPXGLWD�� ������
6HKLQJJD�� DSDELOD� WHUGDSDW� VORSH� \DQJ� GLKDVLONDQ� ROHK
VXDWX� EHQWXNDQ� WRSRJUDIL� PDXSXQ� REMHN� GL� EDZDK� ODXW
GHQJDQ�NHNHUDVDQ�PDWHULDO� WHUWHQWX�PDND� QLODL� LQWHQVLWDV
DNXVWLNQ\D�MXJD�PHPLOLNL�QLODL�\DQJ�EHUEHGD�

3DGD� EHEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D� WHODK
GLODNVDQDNDQ� LGHQWLILNDVL� LQWHQVLWDV� DNXVWLN� EHEHUDSD
WDUJHW� NDSDO� GHQJDQ� SDQMDQJ� UHODWLI� DQWDUD� ������P� GDQ
OHEDU� DQWDUD� ����� P� VHSHUWL� \DQJ� GLODNVDQDNDQ� ROHK
,QGUDPDZDQ�� ��������VHUWD�GHQJDQ�EHUEDJDL�PDFDP�MHQLV
EDKDQ� NDSDO� DQWDUD� ODLQ� ND\X�� ROHK� 6LPERORQ� ������
PDXSXQ� EHVL� ROHK� 0DUVXJL� �������� 3DGD� SHQHOLWLDQ� LQL
REMHN�WDUJHW�EHUXSD�SLSD�ODXW�EHUGLDPHWHU����,QFKL������P�

GHQJDQ� PDWHULDO� ORJDP� \DQJ� GLODSLVL� EHWRQ�� 'DODP
SHPEXDWDQ� PRVDLF�� LGHQWLILNDVL� REMHN� GLSHQJDUXKL� ROHK
DVSHN�GLPHQVL�PDWHULDO�\DQJ�WHGHWHNVL�VHVXDL�GHQJDQ�QLODL
UHVROXVL�� 3DGD� SHQHOLWLDQ� \DQJ� WHODK� GLODNVDQDNDQ�� QLODL
LQWHQVLWDV�REMHN�SLSD�\DQJ�GLGHWHNVL�PHQGHNDWL�QLODL�\DQJ
GLSHUROHK�ROHK�0DUVXJL��������\DQJ�PHQJJXQDNDQ�NDSDO
EHVL�VHEDJDL�REMHN�SHQHOLWLDQ��DNDQ�WHWDSL�0DUVXJL�������
PHQJJXQDNDQ� 6LGH� 6FDQ� 6RQDU� VHEDJDL� SHUDODWDQ
SHQHOLWLDQ��+DVLO�\DQJ�EHUEHGD� WHUVHEXW�GLSHQJDUXKL�RHOK
EDQ\DN� DVSHN� VDODK� VDWXQ\D� DGDODK� SHUVDPDDQ� UHVSRQ
VXGXW� SDQFDUDQ� \DQJ� GDSDW� PHPSHQJDUXKL� QLODL� GDODP
SHPEXDWDQ�PRVDLF�EDFNVFDWWHU��)RQVHFD�	�&DOGHU��������
+DVLO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�SRVLVL�SLSD���GLPDQD�QLODL
LQWHQVLWDV� DNXVWLN� UDWD±UDWD�PHPLONL� QLODL� GL� EDZDK� SLSD
QRPRU��������GDQ���\DQJ�GLVHEDENDQ�KDVLO�WDQJNDSDQ�VLQ\DO
SDGD� SLSD� WHUVHEXW� EHUDGD� SDGD� VXGXW� EXNDDQ� SDGD� VLVL
RXWHUEHDP� 0%(6�� $SDELOD� GLEDQGLQJNDQ� GHQJDQ
SHQHOLWLDQ� \DQJ� GLODNVDQDNDQ� ROHK� ,QGUDPDZDQ� �������
PDND�QLODL�LQWHQVLWDV�UDWD±UDWD�SLSD�ODXW�PHPLONL�LQWHQVLWDV
GL� DWDV� EDQJNDL�NDSDO� ND\X�GDQ� GL� EDZDK� EDQJNDL� NDSDO
EHVL�

.(6,038/$1�'$1�6$5$1
3LSD� EDZDK� ODXW� GL� SHUDLUDQ� %DOLNSDSDQ� GDSDW

GLGHWHNVL�GHQJDQ�PHQJJXQDNDQ�0%(6�.RQJVEHUJ�����&�
1LODL� LQWHQVLWDV�KDPEXU�EDOLN� SLSD� EDZDK� ODXW� WHUGHWHNVL
UDWD±UDWD� VHEHVDU� ������ GE� GHQJDQ� MHQLV� GDVDU� ODXW� SDGD
DUHD�SLSD�EHUXSD�ODQDX�VHGDQJ��PHGLXP�VLOW��KLQJJD�SDVLU
VDQJDW� KDOXV� �YHU\� ILQH� VDQG��� .ODVLILNDVL� WHUVHEXW
GLSHQJDUXKL� ROHK� VXGXW� SDQFDUDQ� 0%(6� WHUKDGDS
WRSRJUDIL� EDZDK� ODXW�� 3HQGHWHNVLDQ� REMHN� EHUGLPHQVL
NHFLO� KDUXV� PHPSHUKLWXQJNDQ� EHVDU� EHDPZLGWK� 0%(6
VHUWD�NHGDODPDQ�DUHD�VXUYHL�\DQJ�DNDQ�EHUSHQJDUXK�SDGD
WLQJNDWDQ� UHVROXVL� VSDVLDO�� 8QWXN� LWX�� SDGD� SHQHOLWLDQ
VHODQMXWQ\D� YDOLGDVL� PHQJJXQDNDQ� JUDE� VDPSOHU� SDGD
DUHD�VHGLPHQWDVL�PDVLK�KDUXV�GLODNXNDQ�JXQD�PHQJHWDKXL
GLPHQVL� PDWHULDO� �JUDLQ� VL]H�� VHGLPHQ� PHODOXL� SURVHV
ODERUDWRULXP� VHUWD� GLSHUOXNDQ� SHUDODWDQ� SHQGXNXQJ� ODLQ
VHSHUWL� 6XE�%RWWRP�3URILOOHU� �6%3�� VHEDJDL� SHPEDQGLQJ
XQWXN� PHPSHUKLWXQJNDQ� MDUDN� DQWDUD� SLSD� WHUSHQGDP
GHQJDQ�PDWHULDO�KDVLO�VHGLPHQWDVL�

*DPEDU����� 3URILO�QDGLU�LGHQWLILNDVL�SLSD

7DEHO����+DVLO�LQWHQVLWDV�DNXVWLN�SHQHOLWLDQ



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����-XQL�����

��

8&$3$1�7(5,0$�.$6,+
.DPL� VDQJDW� EHUWHULPD� NDVLK� NHSDGD� .RPDQGDQ

3XVDW�+LGUR�2VHDQRJUDIL�71,�$QJNDWDQ�/DXW��.RPDQGDQ
6HNRODK� 7LQJJL� 7HNQRORJL�$QJNDWDQ� /DXW� VHUWD� VHOXUXK
SLKDN�\DQJ�WHODK�PHPEDQWX�GDODP�SHODNVDQDDQ�SHQHOLWLDQ
LQL�

'$)7$5�$&8$1
$GL�� $�� 3�� ������ $QDOLVLV� VXGXW� SDQFDUDQ� �DQJXODU

UHVSRQVH� DQDO\VLV�� KDVLO� GHWHNVL� 0XOWLEHDP
HFKRVRXQGHU� GL� 6XQJDL� .DSXDV� 3RQWLDQDN�� �7HVLV
0DVWHU��� 6HNRODK� 3DVFD� 6DUMDQD� ,QWLWXW� 3HUWDQLDQ
%RJRU��%RJRU�

&DULV��������&DULV�WUDLQLQJ�PRGXOH�SUDFWLFDO�VHVVLRQ�SDUW
,,��&DULV��)UHGULFWRQ��1HZ�%UXQVZLFN��S���

&KRWLURV�� 1�� 3�� ������ $FRXVWLFV� RI� WKH� 6HDEHG� DV� D
3RURHODVWLF� 0HGLXP�� 6SULQJHU� 1DWXUH�� &KDP�
6ZLW]HUODQG��,6%1���������������������S����

)RQVHFD��/���DQG�&DOGHU��%��������*HRFRGHU��DQ�HIILFLHQW
EDFNVFDWWHU� PDS� FRQVWUXFWRU�� 8QLYHUVLW\� RI� 1HZ
+DPSVKLUH��1HZ�+DPSVKLUH�

*DOZD\�� 5�� 6�� ������ &RPSDULVLRQ� RI� WDUJHW� GHWHFWLRQ
FDSDELOLWLHV�RI� WKH�5HVRQ�6HDEDW������DQG�5HVRQ
6HDEDW������0XOWLEHDP�VRQDUV��8QLYHUVLW\�RI�1HZ
+DPSVKLUH��1HZ�+DPSVKLUH��S��������

+HLGH��'��9�� ������6KDOORZHVW� SRLQW� GHWHUPLQDWLRQ� ZLWK
ZDWHU�FRORXP�LPDJLQJ��0DULWLPH�,QVWLWXWH�:LOOHP
%DUWHQWV]��'HOIW�

+XWDEDUDW�� 6��� GDQ� (YDQV�� 6�� 0�� ������ 3HQJDQWDU
2VHDQRJUDIL��8,�3UHVV��-DNDUWD

,QWHUQDWLRQDO� +\GURJUDSKLF� 2UJDQL]DWLRQ� �,+2��� �����
&���� 0DQXDO� RQ� +\GURJUDSK\�� ,QWHUQDWLRQDO
+\GURJUDSKLF�%XUHDX�

,QGUDPDZDQ��%��6��������$QDOLVLV�QLODL�KDPEXU�EDOLN�SDGD
NDSDO�NDUDP��ZUHFN��PHQJJXQDNDQ�GDWD�PXOWLEHDP
HFKRVRXQGHU� GL� SHUDLUDQ� %HODZDQ�� �6NULSVL
6DUMDQD��� 6HNRODK� 7LQJJL� 7HNQRORJL� $QJNDWDQ
/DXW��6XUDED\D�

/XUWRQ�� ;�� ������$Q� ,QWURGXFWLRQ� 8QGHUZDWHU� $FRXVWLF
3ULQFLSOH� DQG� $SOLFDWLRQ�� 3UD[LV� 3XEOLVKLQJ�
&KLFKHVWHU��8.��,6%1�����������������S����

0DQLN�� +�� 0��� )XUXVDZD�� 0��� GDQ�$PDNDVX�� .�� �����
0HDVXUHPHQW�RI�VHD�ERWWRP�VXUIDFH�EDFNVFDWWHULQJ
VWUHQJWK� E\� TXDQWLWDWLYH� HFKR� VRXQGHU�� )LVKHULHV
6FLHQFH�� S������ GRL���������M�������
����������������[�

0DUVXJL�� 6�� ������ .XDWLILNDVL� VLQ\DO� DNXVWLN� SDGD
EHEHUDSD� WDUJHW� GDVDU� ODXW� GHQJDQ� LQVWUXPHQ�6LGH
6FDQ� 6RQDU�.OHLQ� 6LVWHP� ����� �6NULSVL� 6DUMDQD��
,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

3RHUEDQGRQR�� ������+\GURDFRXVWLFV� 6XUYH\� IRU� 6WXG\� RI
6HDEHG�� 7UDLQLQJ� 2Q� 6HDEHG� &ODVVLILFDWLRQ� DQG
0XOWLEHDP� 6XUYH\� (DVW� $VLDQ� +\GURJUDSKLF
&RPPLVLRQ��%DQGXQJ�

3UDPXGLWD��'��<��������3HPHWDDQ�EDWLPHWUL�GDQ�SHQHUDSDQ
VXGXW� UHIHUHQVL� WHUKDGDS� QLODL� KDPEXU� EDOLN
PHQJJXQDNDQ� PXOWLEHDP� HFKRVRXQGHU� �6NULSVL
6DUMDQD���,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

3UDWRPR�� '�� *�� ������ 0XOWLEHDP� SHUIRUPDQFH�� 5DQJH
DQG�$QJXODU�5HVROXWLRQ��-DNDUWD�

3UD\RJD��$�� ������ 6WXGL� NDUDNWHULVWLN� KDPEXU� EDOLN� GDWD
0XOWLEHDP� HFKRVRXQGHU� XQWXN� NODVLILNDVL� GDVDU
SHUDLUDQ� �VWXGL� NDVXV�0DULQH�(OHFWURQLF�+LJKZD\
�0(+�� GL�2QH� )DWKRP�%DQN� 6HODW�0DODND� WDKXQ
�������6NULSVL�6DUMDQD���6HNRODK�7LQJJL�7HNQRORJL
$QJNDWDQ�/DXW��6XUDED\D�

6HUYLFH� +\GURJUDSKLTXH� HW� 2FHDQRJUDSKLTXH� GH� OD
0DULQH� �6+20��� ������ 269���� 3URMHFW�
WKHRUHWLFDO�WUDLQLQJ��6+20

6LPERORQ�� 6�� ������$SOLNDVL� LQVWUXPHQ�PXOWLEHDP� VRQDU
GDQ�VLGH�VFDQ�NDSDO�%DKXJD�-D\D�GL�SHUDLUDQ�6HODW
6XQGD� �6NULSVL�6DUMDQD��� ,QVWLWXW�3HUWDQLDQ�%RJRU�
%RJRU�

6XEDUV\DK�� GDQ� $U\DZDQ�� ,�� .�� ������ 'HVDLQ� VXUYHL
PHWRGD� PDJQHWLN� PHQJJXQDNDQ� PDULQH
PDJQHWRPHWHU� GDODP� SHQGHWHNVLDQ� UDQMDX�� -XUQDO
*HRORJL� .HODXWDQ�� ������ ������� GRL� ���������
MJN�������������

7ULVPDGL�� +�� '�� ������ 6HDEHG� FODVVLILFDWLRQ� EDVHG� RQ
PXOWLEHDP� HFKR� VRXQGHU� EDFNVFDWWHU� GDWD� LQ� WKH
DUHD� RI� /RPERN� 6WUDLW� ,QGRQHVLD� �7HVLV� 0DVWHU��
+DIHQFLW\�8QLYHUVLWDW��+DPEXUJ�

:HQWZRUWK��&��.��������$�VFDOH�RI�JUDGH�DQG�FODVV�WHUPV
IRU� FODVWLF� VHGLPHQWV�� 7KH� -RXUQDO� RI� *HRORJ\�
����������±�����GRL���������������
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$1$/,6,6�,1387�6(',0(1�6(-$.�3/(,6726(1�$.+,5�',�
3(5$,5$1�87$5$�3$38$��6$08'5$�3$6,),.��

6HGLPHQW�,QSXW�$QDO\VLV�6LQFH�/DVW�3OHLVWRFHQH�LQ�1RUWK�3DSXD�:DWHUV��
3DFLILF�2FHDQ

$GULDQXV�'DPDQLN���.KRLULO�$QZDU�0DU\XQDQL���6HSWULRQR�+DUL�1XJURKR���3XUQD�6XODVW\D�3XWUD�

� 1SPHSBN�4UVEJ�5FLOJL�(FPMPHJ�'BLVMUBT�*MNV�EBO�5FLOPMPHJ�,FCVNJBO�*OTUJUVU�5FLOPMPHJ�#BOEVOH�+M��(BOFTIB�/P�����
#BOEVOH������

� 1VTBU�3JTFU�(FPUFLOPMPHJ�#BEBO�3JTFU�EBO�*OPWBTJ�/BTJPOBM�+M��4BOHLVSJBOH�#BOEVOH������

&NBJM��DGULDQXVGDPDQLN#JPDLO�FRP��NKRLULO�DQZDU�P#LWE�DF�LG��KDUU\�OLSL#JPDLO�FRP��SXUQD�SXWUD#JPDLO�FRP

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

� 3HUDLUDQ� ,QGRQHVLD�� VDODK� VDWXQ\D� 3HUDLUDQ� 8WDUD� 3DSXD�� PHPLOLNL� SHUDQ� SHQWLQJ� GDODP� VLUNXODVL� JOREDO�� \DLWX
VHEDJDL� VDODK� VDWX� SLQWX�PDVXN�$UOLQGR� \DQJ�PHQJDOLU� GDUL� 6DPXGUD� 3DVLILN�PHQXMX� 6DPXGUD� +LQGLD�� 5HNRQVWUXNVL
SHUXEDKDQ�LQSXW�VHGLPHQ�VHMDN�a���ULEX�WDKXQ�ODOX�GLODNXNDQ�SDGD�VDPSHO�VHGLPHQ�ODXW�GDODP��26�����VHSDQMDQJ����
FP�\DQJ�GLDPELO�GDUL�NHGDODPDQ������P�GL�3HUDLUDQ�8WDUD�3DSXD��6DPXGUD�3DVLILN��6DPSHO�GLDPELO�SDGD�(NVSHGLVL�1XVD
0DQJJDOD������GHQJDQ�PHQJJXQDNDQ�SHQJLQWL�JUDYLWDVL�SDGD�.DSDO�5LVHW�%DUXQD�-D\D�9,,,��5HNRQVWUXNVL�LQSXW�VHGLPHQ
GLODNXNDQ�EHUGDVDUNDQ�GDWD�NDQGXQJDQ�XQVXU�NLPLD�)H��7L��GDQ�5E�GDQ�QRUPDOLVDVL�XQVXU�GDUDW�WHUKDGDS�XQVXU�ODXW��,QSXW
VHGLPHQWDVL�\DQJ�WLQJJL�GLWXQMXNNDQ�SDGD�3OHVLWRVHQ�$NKLU��a��������ULEX�WDKXQ�%3��\DQJ�NHPXGLDQ�PHQXUXQ�SDGD�SDGD
a�������� ULEX� WDKXQ�%3�\DQJ�GLLQWHUSUHWDVLNDQ� EHUNDLWDQ�GHQJDQ� SHULVWLZD�<RXQJHU�'U\DV�� 3DGD�.DOD�+RORVHQ�� LQSXW
VHGLPHQ�\DQJ�WLQJJL�GLWXQMXNNDQ�SDGD�a����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3��GDQ�LQSXW�VHGLPHQ�\DQJ�UHQGDK�SDGD
a�����ULEX�WDKXQ�%3�GDQ�a����ULEX�WDKXQ�%3�
.DWD�NXQFL��JHRNLPLD�XQVXU�MHMDN��LQSXW�VHGLPHQ��6DPXGUD�3DVLILN�

$%675$&7

,QGRQHVLDQ�ZDWHUV�� HVSHFLDOO\�1RUWK�3DSXD�:DWHUV�� KDYH� DQ� LPSRUWDQW� UROH� LQ� JOREDO� FLUFXODWLRQ�� DV� RQH� RI� WKH
HQWUDQFHV�IRU�7KH�,QGRQHVLDQ�7KURXJKIORZ��,7)���5HFRQVWUXFWLRQ�RI�VHGLPHQW�LQSXW�VLQFH�a���N�\HDUV�ZHUH�FDUULHG�RXW�RQ
D�����FP�ORQJ�GHHS�VHD�VHGLPHQW�VDPSOHV��26�����WDNHQ�IURP������P�GHSWK�LQ�WKH�1RUWK�3DSXD�:DWHUV��3DFLILF�2FHDQ�
6DPSOHV�ZHUH� WDNHQ�DW� WKH������0DQJJDOD�([SHGLWLRQ�XVLQJ�JUDYLW\�FRUHU�RQ� WKH�%DUXQD�-D\D�9,,,�5HVHDUFK�9HVVHO�
5HFRQVWUXFWLRQ� RI� VHGLPHQW� LQSXW� ZHUH� FDUULHG� RXW� EDVHG� RQ� GDWD� RQ� WKH� FKHPLFDO� FRQWHQWV� RI� )H�� 7L�� DQG� 5E� DQG
QRUPDOL]HG� WHUUHVWULDO� HOHPHQWV� E\� PDULQH� HOHPHQWV�� +LJK� VHGLPHQWDWLRQ� LQSXWV� ZHUH� VKRZQ� LQ� WKH� /DWH� 3OHLVWRFHQH
�a��������N�\HDUV�%3��DQG�GHFUHDVHG�DW�a��������N�\HDUV�%3�ZKLFK�LV�LQWHUSUHWHG�UHODWHG�WR�WKH�<RXQJHU�'U\DV�HYHQW��,Q
WKH�+RORFHQH��KLJK�VHGLPHQW� LQSXWV�ZHUH�VKRZQ�DW�a����N�\HDUV�%3�DQG�a������ WKRXVDQG�\HDUV�%3��DQG�ORZ�VHGLPHQW
LQSXWV�DW�a�����N�\HDUV�%3�DQG�a����N�\HDUV�%3�
.H\ZRUG��JHRFKHPLFDO�WUDFH�HOHPHQWV��VHGLPHQW�LQSXW��3DFLILF�2FHDQ�

.RQWULEXVL�
6HPXD�NRQWULEXWRU�PHPLOLNL�NRQWULEXVL�\DQJ�VDPD�VHEDJDL�SHQXOLV�XWDPD�
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3(1'$+8/8$1
3HUDLUDQ� ,QGRQHVLD� PHPLOLNL� SHUDQ� SHQWLQJ� GDODP

VLUNXODVL� JOREDO� �JOREDO� VFDOH� RFHDQLF� EHOW��� 6HEDJDL
QHJDUD� NHSXODXDQ� \DQJ�GLDSLW� ROHK�6DPXGUD�3DVLILN� GDQ
6DPXGUD�+LQGLD��,QGRQHVLD�PHPLOLNL�SHUDQ�VHEDJDL�SLQWX
PDVXN�EDJL�PDVVD�DLU�\DQJ�PHOLQWDV�GDUL�6DPXGUD�3DVLILN
PHQXMX�6DPXGUD�+LQGLD��+DVDQXGLQ���������

%HUGDVDUNDQ� GDWD� 7LP�2VHDQRJUDIL� SDGD� (NVSHGLVL
1XVD�0DQJJDOD�������6XULQDWL�DQG�&RUYLDQDZDWLH��������
GLQDPLND� RVHDQRJUDIL� GL� 3HUDLUDQ� 8WDUD� 3DSXD� VHFDUD
GRPLQDQ�GLSHQJDUXKL�ROHK�VLUNXODVL�PDVVD�DLU�GDODP�VNDOD
UHJLRQDO� GL� 6DPXGHUD� 3DVLILN�� $QDOLVLV� PHQJJXQDNDQ
GLDJUDP� 7�6� �7HPSHUDWXU�6DOLQLWDV��� PHQ\LPSXONDQ
EDKZD�PDVVD�DLU�GL�3HUDLUDQ�8WDUD�3DSXD�WHUEDJL�PHQMDGL
WLJD� MHQLV� \DLWX� ��� PDVVD� DLU� 6RXWK� 3DFLILF� 6XEWURSLFDO
:DWHU� �636:�� NHGDODPDQ� �±���� P�� �*RUGRQ�� �����
(PHU\�� ������ 6SULQWDOO� HW� DO��� ������ 6XULQDWL�� ������� ��
PDVVD� DLU� $QWDUWLF� ,QWHUPHGLDWH� :DWHU� �$$,:�
NHGDODPDQ����±�����P����(PHU\��������)LQH�GNN��������
GDQ� ��� PDVVD� DLU� &LUFXPSRODU� 'HHS� :DWHU� �&':�
NHGDODPDQ�����P±GDVDU�SHUDLUDQ���(PHU\���������

3HQHOLWLDQ�PHQJHQDL�FXUDK�KXMDQ�GL� ,QGRQHVLD�\DQJ
GLODNXNDQ�ROHK�$OGULDQ�GDQ�6XVDQWR��������PHQXQMXNNDQ
EDKZD� LNOLP� GL� ,QGRQHVLD� GDSDW� GLEDJL� PHQMDGL� WLJD
EDJLDQ� PHQXUXW� WLQJNDW� FXUDK� KXMDQQ\D� �*DPEDU� ���
5HJLRQ� $�� EDJLDQ� VHODWDQ� GDQ� WHQJDK� ,QGRQHVLD
GLSHQJDUXKL� ROHK� PRQVXQ� EDUDW
GD\D��$XVWUDOLD��GDQ�PRQVXQ�$VLD�
5HJLRQ� %�� EDJLDQ� EDUDW� ODXW
,QGRQHVLD�GHQJDQ�GXD�SXQFDN�FXUDK
KXMDQ� SHU� WDKXQ� EHUNDLWDQ� GHQJDQ
SHUJHVHUDQ� ,QWHU�7URSLFDO
&RQYHUJHQFH�=RQH� �,7&=��PRQVXQ
$VLD�� GDQ� 5HJLRQ� &�� ZLOD\DK
0DOXNX� �UXWH� WLPXU� $UOLQGR�
GLSHQJDUXKL� (O� 1LxR� 6RXWKHUQ
2VFLOODWLRQ� �(162�� GDQ� $UOLQGR�
'DHUDK� SHQHOLWLDQ� WHUOHWDN� GL� 3HUDLUDQ� 8WDUD� 3DSXD�
ZLOD\DK�EDUDW�6DPXGUD�3DVLILN�GDQ�GLLQWHUSUHWDVLNDQ�WLGDN
KDQ\D� PHUXSDNDQ� EDJLDQ� GDUL� 5HJLRQ� &� \DQJ� WLQJNDW
FXUDK� KXMDQQ\D� GLSHQJDUXKL� ROHK� VLUNXODVL� VDPXGUD� GDQ
EHUNDLWDQ� GHQJDQ� (162�� QDPXQ� MXJD� GLSHQJDUXKL� ROHK
IDNWRU� ODLQ� VHSHUWL� PRQVRRQ�� $UOLQGR�� GDQ� DUXV� (GG\
�*DPEDU����

6HODLQ�VHEDJDL�SLQWX�PDVXN�$UOLQGR��3HUDLUDQ�8WDUD
3DSXD� PHUXSDNDQ� EDJLDQ� GDUL� VLUNXODVL� JOREDO� GDQ
GLSHQJDUXKL� ROHK�(162� �*RUGRQ�� ������ 6SULQWDOO� HW� DO��
������ 6XULQDWL�� ������� (162� PHUXSDNDQ� SROD� LNOLP
EHUXODQJ� \DQJ� PHOLEDWNDQ� VLUNXODVL� DLU� GDQ� SHUXEDKDQ
VXKX� GL� 6DPXGUD� 3DVLILN�� 3KLODQGHU� ������� GDQ� 12$$
�������PHQJDUWLNDQ�EDKZD�NRQGLVL�(O�1LxR�GLLQGLNDVLNDQ
GHQJDQ� WLQJJLQ\D� WHNDQDQ� GL� DWDV� 3DVLILN� EDJLDQ� EDUDW�
DQJLQ� SDVDW�\DQJ�PHOHPDK�� GDQ�NRODP� DLU� SDQDV�3DVLILN
%DUDW�� :3:3� �:HVW� 3DFLILF� :DUP� 3RRO�� EHUJHVHU� NH
EDJLDQ� WLPXU�� NRQVHNXHQVL�GDUL� SHULVWLZD� WHUVHEXW� DGDODK
SHQXUXQDQ� VXKX� SHUPXNDDQ� ODXW� �63/��� SHQGDQJNDODQ
WHUPRNOLQ�GDQ�SHQXUXQDQ�FXUDK�KXMDQ�VHFDUD�VLJQLILNDQ�GL

6DPXGUD�3DVLILN�%DUDW� DQWDUD� ODLQ� EDJLDQ�$VLD�7HQJJDUD
�WHUPDVXN� GL� GDHUDK� SHQHOLWLDQ��� 6HEDOLNQ\D�� GL� GDHUDK
WLPXU�3DVLILN�FXUDK�KXMDQ�PHQLQJNDW��XSZHOOLQJ�PHOHPDK�
SHQGDODPDQ� WHUPRNOLQ�� GDQ� SHQXUXQDQ� QXWULVL�� 3DGD
NRQGLVL� /D� 1LxD�� 63/� DNDQ� OHELK� UHQGDK�� WHUMDGL
SHQGDQJNDODQ� WHUPRNOLQ�� GDQ� SHQLQJNDWDQ� XSZHOOLQJ� GL
3DVLILN� EDJLDQ� WLPXU�� VHGDQJNDQ� GL� GDHUDK� SHQHOLWLDQ
�3DVLILN� EDUDW� SDGD� XPXPQ\D�� WHUMDGL� SHQLQJNDWDQ� 63/�
SHQLQJNDWDQ� FXUDK� KXMDQ� GDQ� SHQGDODPDQ� WHUPRNOLQ
�*DPEDU����3KLODQGHU�������12$$���������

8QWXN� PHQJHWDKXL� SHUXEDKDQ� LNOLP�� VDODK� VDWXQ\D
SHUXEDKDQ� FXUDK� KXMDQ� PHQMDGL� VDQJDW� PHQGDVDU� XQWXN
GLNHWDKXL�� 3HUXEDKDQ� FXUDK� KXMDQ� GDSDW� MXJD
PHQJDNLEDWNDQ� SHUXEDKDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW
GLUHNRQVWUXNVL� EHUGDVDUNDQ� GDWD� NDQGXQJDQ� XQVXU�
3HQHOLWLDQ� SHUXEDKDQ� LNOLP� WHODK� GLODNXNDQ� ROHK
0DU\XQDQL� ������� GL� 7HOXN� &HQGUDZDVLK�� *XVWLDQWLQL� HW
DO���������GL�/DXW�+DOPDKHUD�\DQJ�PHUXSDNDQ�ORNDVL�MDOXU
PDVXN� ,7)�� 'DPDQLN� GNN�� ������� WHODK� PHODNXNDQ
UHNRQVWUXNVL� VXKX� SHUPXNDDQ� ODXW� �667�� GDUL� GDWD
IRUDPLQLIHUD�GL� ORNDVL� SHQHOLWLDQ� \DQJ�PHQXQMXNNDQ�GXD
SROD� \DLWX� 3OHVLWRVHQ� GDQ� +RORVHQ� GDQ� MXJD� GDSDW
PHQXQMXNNDQ� SHUXEDKDQ� DQWDUD� VXKX� \DQJ� OHELK� UHQGDK
SDGD� 3OHLVWRVHQ� WHUKDGDS� +RORVHQ�� 3HQHOLWLDQ� LQL
GLKDUDSNDQ�GDSDW�PHQMDGL�EDJLDQ�GDUL�VWXGL�SHQGDKXOXDQ
SDGD�NDZDVDQ� WHUOXDU� ,QGRQHVLD�GDQ�MDOXU�PDVXN�$UOLQGR
GL�,QGRQHVLD�

*DPEDU���� 3HPEDJLDQ� UHJLRQ� LNOLP� GL� ,QGRQHVLD� �$OGULDQ
GDQ� 6XVDQWR�� ������� 5HJLRQ� $� GLEDWDVL� JDULV�
5HJLRQ� %� GLEDWDVL� JDULV�WLWLN� SXWXV�SXWXV�� GDQ
5HJLRQ� &� GLEDWDVL� JDULV� SXWXV�SXWXV�� 7LWLN
PHUDK�PHQXQMXNNNDQ�ORNDVL�SHQHOLWLDQ�

*DPEDU����'LDJUDP�VNHPDWLN�NRQGLVL�(O�1LxR��QRUPDO��GDQ�/D�1LxD��12$$�������
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0(72'(
3HQJDPELODQ�GDWD�GLODNXNDQ�PHQJJXQDNDQ�SHQJLQWL

JUDYLWDVL��'DWD� VHGLPHQ� LQWL�GHQJDQ�NRGH�26����GLDPELO
GDUL�NHGDODPDQ������P��1XJURKR�DQG�'DPDQLN��������GL
3HUDLUDQ�8WDUD�3DSXD��6DPXGUD�3DVLILN��*DPEDU����SDGD
(NVSHGLVL�1XVD�0DQJJDOD������GDUL�.DSDO�5LVHW�%DUXQD
-D\D� 9,,,�� 6HGLPHQ� LQWL� VHSDQMDQJ� ���� FP� NHPXGLDQ
GLSRWRQJ�VHWLDS�VDWX�FP�PHQJKDVLONDQ�����VXEVDPSHO��

3HQHQWXDQ�XPXU�DEVROXW� VDPSHO� VHGLPHQ�GLODNXNDQ
GHQJDQ� PHWRGD� DQDOLVLV� $06� ��&
�UDGLRFDUERQ� GDWLQJ��� $QDOLVLV� LQL
GLODNXNDQ� SDGD� GXD� VDPSHO� \DLWX
EDJLDQ� WHQJDK� �NHGDODPDQ� �������
FP�� GDQ� EDJLDQ� SDOLQJ� EDZDK
�NHGDODPDQ� �������� FP�� GDUL
VHGLPHQ�LQWL��$QDOLVLV���&�GLODNXNDQ
WHUKDGDS� FDQJNDQJ� IRUDPLQLIHUD
SODQNWRQLN�\DQJ�WHUNDQGXQJ�GL�GDODP�VHGLPHQ��3UHSDUDVL
IRUDPLQLIHUD� GLODNXNDQ� GL� /DERUDWRULXP� 6HGLPHQWRORJL�
3XVDW� 5LVHW� *HRWHNQRORJL�� %5,1� �%DGDQ� 5LVHW� GDQ
,QRYDVL�1DVLRQDO��� VHPHQWDUD�DQDOLVLV�GDWLQJ� ��&�GHQJDQ
PHQJJXQDNDQ�DODW�$06���&�GLODNXNDQ�ROHK�/DERUDWRULXP
%HWD� $QDO\WLF� ,QF�� 0LDPL�� )ORULGD�� 7LJD� VSHVLHV
IRUDPLQLIHUD� \DQJ� GLSLOLK� XQWXN� DQDOLVLV� GDWLQJ� \DLWX
3XOOHQLDWLQD� VSS��� 1HRJORERTXDGULQD� VSS��� GDQ
*ORERURWDOLD� VSS��� NDUHQD� NHOLPSDKDQQ\D� \DQJ� WLQJJL
VHKLQJJD�YROXPH�VDPSHO�\DQJ�GLEXWXKNDQ�DODW�$06���&
�UDGLRFDUERQ�GDWLQJ��GDSDW�WHUFDSDL����PJ���+DVLO�DQDOLVLV
XPXU� NHPXGLDQ� GLNDOLEUDVLNDQ� WHUKDGDS� GDWDEDVH
0$5,1(��� \DQJ� PHUXSDNDQ� EDJLDQ� GDUL� SURJUDP
,17&$/������ �5HLPHU� HW� DO��� ������ %HWD�$QDO\WLF� ,QF��
������

$QDOLVLV� NDQGXQJDQ� XQVXU� NLPLD
GLODNXNDQ� GHQJDQ� LQWHUYDO� VDWX� FP
PHQJJXQDNDQ� DODW� SHPLQGDL� XQVXU
MHMDN��\DLWX�7KHUPR�1,721�;/�W����
$QDO\]HUV� GL� /DERUDWRULXP� .LPLD
6XPEHU� 'D\D� *HRORJL�� 3XVDW� 5LVHW
*HRWHNQRORJL��%5,1��8QVXU� )H��7L�
GDQ�5E�GLLQWHUSUHWDVLNDQ�VHEDJDL�LQSXW
VHGLPHQ� GDUDW� �'\SYLN� DQG� +DUULV�
������ 0HLVVQHU�� ������ 0ROOLHU�YRJHO
HW�DO���������%UDGOH\��������&URXGDFH
DQG� 5RWKZHOO�� ������� VHGDQJNDQ
LQWHQVLWDV� SHODSXNDQ� GLLQWHUSUHWDVLNDQ
GHQJDQ�PHQJJXQDNDQ�XQVXU�5E�GDQ�.�
8QVXU� 5E� FHQGHUXQJ� OHELK� EHUWDKDQ
SDGD� UHVLGX� KDVLO� SHODSXNDQ� �DNLEDW
DEVRUSVL� DWDX� EHUXEDK� PHQMDGL
OHPSXQJ��� VHKLQJJD� SDGD� SURVHV
SHODSXNDQ�\DQJ�OHELK�LQWHQV�DNDQ�OHELK
EDQ\DN�5E�\DQJ�GLKDVLONDQ�GDULSDGD�.
�1HVELWW�HW�DO����������8QVXU�&D�GDQ�6U
GLLQWHUSUHWDVLNDQ� VHEDJDL� KDVLO� GDUL
EDQ\DNQ\D� SURVHV� ELRJHQLN�� SUHGLNVL
NDQGXQJDQ� RNVLJHQ�� NDQGXQJDQ

NDUERQDW�GDQ�WUDQVJUHVL�ODXW��/DQJHU��������&URXGDFH�DQG
5RWKZHOO���������

+$6,/�'$1�3(0%$+$6$1
3HQHQWXDQ�8PXU
+DVLO� SHQHQWXDQ�XPXU� WHUGDSDW�SDGD�7DEHO����+DVLO

DQDOLVLV� XPXU� LQL� GLJXQDNDQ� XQWXN� PHQJHWDKXL� UDWD�UDWD
NHFHSDWDQ� VHGLPHQWDVL� GHQJDQ� DVXPVL� EDKZD� NHFHSDWDQ
VHGLPHQWDV�OLQLHU��PHQJDEDLNDQ�IDNWRU�IDNWRU�VHGLPHQWDVL

VHSHUWL�NRPSDNVL��PDVD�MHQLV�EXWLU��YLVNRVLWDV�IOXLGD��VHUWD
SDGD� NHGDODPDQ� �� PHWHU� PHZDNLOL� XPXU� �� WDKXQ�
.HFHSDWDQ� VHGLPHQWDVL� \DQJ� UHODWLI� WLQJJL� WHUMDGL� VHODPD
3OHLVWRVHQ�$NKLU� �VHEHOXP� ������ ���� ��� %3� DWDX� SDGD
NHGDODPDQ� ���±���� FP�� \DLWX� VHNLWDU� ������ FP�����
WDKXQ��VHGDQJNDQ�SDGD�+RORVHQ�3OLVWRVHQ�$NKLU���±�����
���� ��� %3� DWDX� SDGD� NHGDODPDQ� ������ FP�� PHPLOLNL
NHFHSDWDQ�VHGLPHQWDVL�\DQJ�OHELK�UHQGDK�\DLWX�DWDX�����
FP������WDKXQ�

'DWD�,QSXW�6HGLPHQ
+DVLO� DQDOLVLV� NDQGXQJDQ� XQVXU� GDUDW� �)H�� 7L�� GDQ

5E��GDQ�XQVXU�ODXW��&D�GDQ�6U��GLWXQMXNNDQ�SDGD�*DPEDU
���.DQGXQJDQ�XQVXU�GDUDW��)H��7L��GDQ�5E��GDQ�XQVXU�ODXW
�&D� GDQ� 6U�� PDVLQJ�PDVLQJ� PHPLOLNL� SROD� \DQJ� FXNXS
VDPD��1LODL�SHUXEDKDQ�XQVXU�)H��7L��GDQ�5E�VHFDUD�XPXP

7DEHO���� +DVLO�SHQHQWXDQ�XPXU�SDGD�VDPSHO�VHGLPHQ�LQWL�

*DPEDU���� *UDILN�NDQGXQJDQ�XQVXU�GDUDW��)H��7L��GDQ�5E���XQVXU�ODXW��&D�GDQ�6U��
GDQ�QRUPDOLVDVL� XQVXU�GDUDW� WHUKDGDSDW� XQVXU� ODXW��*DULV�KLWDP�SXWXV�
SXWXV�PHUXSDNDQ� LQWHUSUHWDVL� EDWDV� 3OHLVWRVHQ�+RORVHQ��:DUQD�PHUDK
PHUHSUHVHQWDVLNDQ� VPRRWKLQJ� JUDILN� GHQJDQ� PHQJJXQDNDQ� PHWRGH
PRYLQJ�DYHUDJH�
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PHQLQJNDW�� VHGDQJNDQ� SHUXEDKDQ� QLODL� XQVXU� &D� GDQ� 6U
\DQJ�PHPLOLNL�SROD�\DQJ�EHUIOXNWXDWLI�GHQJDQ�SROD�\DQJ
PHQLQJNDW�VHFDUD�VLJQLILNDQ��

�3ORW�ELYDULDWH� �*DPEDU� ��� DQWDUD�7L� GHQJDQ� XQVXU
ODXW� GDQ� XQVXU� GDUDW� ODLQ\D� PHQXQMXNNDQ� EDKZD� XQVXU
GDUDW�VHSHUWL�)H�GDQ�5E�PHPLOLNL�SROD�\DQJ�FXNXS�VDPD
GHQJDQ� XQVXU� 7L�� VHGDQJNDQ� XQVXU� &D� GDQ� 6U� PHPLOLNL
SROD� \DQJ� EHUEHGD� GHQJDQ� QLODL� NRUHODVL� \DQJ� UHQGDK
�5� �����GDQ��������+DO�LQL�PHQJNRQILUPDVL�EDKZD�XQVXU
&D�GDQ�6U�VHEDJDL�XQVXU�\DQJ�EHUDVDO�GDUL�ODXW�SDGD�ORNDVL
SHQHOLWLDQ� VHKLQJJD� GDSDW� GLJXQDNDQ� XQWXN
PHQJKLODQJNDQ� SHQJDUXK� ODXW� SDGD� GDWD� XQVXU� GDUDW�
1RUPDOLVDVL� XQVXU�GDUDW� �)H��7L��GDQ�5E�� WHUKDGDS�XQVXU
ODXW��&D�GDQ�6U��PHPSHUOLKDWNDQ�SROD�\DQJ�VDPD
\DQJ�PHPSHUWHJDV�VXPEHU�XQVXU�NLPLD�WHUVHEXW
GDQ� GDSDW� GLMDGLNDQ� GDVDU� XQWXN� DQDOLVLV� LQSXW
VHGLPHQ� �*DPEDU� ���� 3HUEDQGLQJDQ�5E�&D� GDQ
5E�6U��*DPEDU����GDSDW�PHQXQMXNNDQ�LQWHQVLWDV
SHODSXNDQ�� QLODL� \DQJ� VHPDNLQ� WLQJJL
PHQXQMXNNDQ� SHODSXNDQ� \DQJ� VHPDNLQ� LQWHQV
�$UGL��������$UGL�HW�DO���������

%HUGDVDUNDQ� KDVLO� LQWHUSUHWDVL� LQSXW
VHGLPHQ� GDUDW� �7L�� )H�5E�� WHUOLKDW� WUHQ� LQSXW
VHGLPHQ�\DQJ�OHELK�WLQJJL�SDGD�DZDO�3OHLVWRVHQ
$NKLU� GDQ� NHPXGLDQ� WHUGDSDW� SROD� PHQXUXQ
VHEHOXP�PXODL�PHQLQJNDW�ODJL�SDGD�SHUWHQJDKDQ
+RORVHQ��1RUPDOLVDVL�XQVXU�GDUDW�WHUKDGDS�XQVXU
ODXW��*DPEDU����VHUWD�LQWHQVLWDV�SHODSXNDQ�\DQJ
GLZDNLOL� QLODL� /Q� �5E�&D�� GDQ� /Q� �5E�6U�� MXJD
PHQXQMXNNDQ�SROD�SHUXEDKDQ�\DQJ�VDPD�GHQJDQ
\DQJ� GLWXQMXNDQ� XQVXU� LQSXW� VHGLPHQ� �7L�� )H�
5E���

3DGD� 3OHLVWRVHQ� $NKLU� GLDZDOL� GHQJDQ
LQSXW� VHGLPHQ� \DQJ� FXNXS� WLQJJL� GDQ
EHUIOXNWXDWLI� �a�������� ULEX� WDKXQ� %3�� \DQJ
VHMDODQ� GHQJDQ� KDVLO� SHQHQWXDQ� XPXU� \DQJ
PHQXQMXNNDQ� NHFHSDWDQ� VHGLPHQWDVL� \DQJ
WLQJJL�� ,QSXW� VHGLPHQ� NHPXGLDQ� PHQXQMXNNDQ
SHQXUXQDQ� VHFDUD� VLJQLILNDQ� �a�������� ULEX

WDKXQ�%3��� 3DGD�EDWDV�3OHLVWRVHQ�$NKLU�+RORVHQ� �a�����
���ULEX�WDKXQ�%3��PHQXQMXNNDQ�SHUXEDKDQ�LQSXW�VHGLPHQ
\DQJ� GLLQWHUSUHWDVLNDQ� EHUNDLWDQ� GHQJDQ� SHULVWLZD� LNOLP
OLQWDQJ�WLQJJL�VHSHUWL�\DQJ�GLWXQMXNNDQ�SDGD�XPXU�a�����
ULEX� WDKXQ� %3�� 3HULVWLZD� LQL� GLLQWHUSUHWDVLNDQ� VHEDJDL
<RXQJHU� 'U\DV� \DQJ� SDGD� XPXPQ\D� PHQXQMXNNDQ
SHUXEDKDQ�HNRORJL�GDQ�NHKLGXSDQ�\DQJ�FXNXS�VLJQLILNDQ
DQWDUD� 3OHLVWRVHQ�+RORVHQ� �:DWVRQ� GDQ� :ULJKW�� ������
SDGD� ORNDVL� SHQHOLWLDQ� PHPSHUOLKDWNDQ� NHOLPSDKDQ
IRUDPLQLIHUD�\DQJ� VDQJDW� UHQGDK��SHQLQJNDWDQ� NHORPSRN
IRUDPLQLIHUD� WUDQVLWLRQDO� �'DPDQLN� GNN��� ������ *DPEDU
���� SHQXUXQDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW� GLDNLEDWNDQ
SHQXUXQDQ� FXUDK� KXMDQ�� \DQJ� NHPXGLDQ� GLLNXWL
SHQLQJNDWDQ� 63/�� NHOLPSDKDQ� IRUDPLQLIHUD� �'DPDQLN
GNN��� ������� GDQ� SHQLQJNDWDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW
GLDNLEDWNDQ� SHQLQJNDWDQ� FXUDK� KXMDQ� \DQJ� VLJQLILNDQ
\DQJ�GLLQWHUSUHWDVLNDQ�VHEDJDL�DZDO�+RORVHQ��

3DGD� +RORVHQ� WHUGDSDW� GXD� SHQLQJNDWDQ� LQSXW
VHGLPHQ��a�����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3��
GDQ� GXD� SHQXUXQDQ� LQSXW� VHGLPHQ� �a���� ULEX� WDKXQ� %3
GDQ� a���� ULEX� WDKXQ� ODOX�VHNDUDQJ��� 3HUXEDKDQ� LQSXW
VHGLPHQ� \DQJ� VDODK� VDWXQ\D� GDSDW� GLDNLEDWNDQ� VHEDJDL
SHUXEDKDQ� FXUDK� KXMDQ� \DQJ� PHQLQJNDW� VHWHODK
SHUWHQJDKDQ� +RORVHQ� VHMDODQ� GHQJDQ� SHQHOLWLDQ
VHEHOXPQ\D� �'DPDQLN� GNN��� ������ \DQJ� PHQXQMXNNDQ
63/�\DQJ�OHELK�WLQJJL�GDQ�NHOLPSDKDQ�IRUDPLQLIHUD�\DQJ
OHELK� WLQJJL� GLEDQGLQJNDQ� 3OHLVWRVHQ�� 3HQLQJNDWDQ
NHOLPSDKDQ� IRUDPLQLIHUD� \DQJ� VDQJDW� VLJQLILNDQ� SDGD
DZDO�+RORVHQ�LQL�VHMDODQ�GHQJDQ�SHUXEDKDQ�QLODL�XQVXU�&D
GDQ� 6U� \DQJ� PHQLQJNDW� \DQJ� GLLQWHUSUHWDVLNDQ� VHEDJDL
SHUXEDKDQ�SURGXNWLYLWDV�ODXW�\DQJ�VLJQLILNDQ��*DPEDU����

*DPEDU���� *UDILN�NRUHODVL�NDQGXQJDQ�XQVXU�XQVXU�5E�
6U��)H��GDQ�&D�WHUKDGDS�7L�

*DPEDU���� *UDILN� SHUXEDKDQ� QLODL� LQSXW� VHGLPHQ� GDQ� XPXU�� VHUWD
LQWHUSUHWDVL�SHULVWLZD�LNOLP�



���������-851$/�*(2/2*,�.(/$87$1
��9ROXPH�����1R�����-XQL�����

��

%HUGDVDUNDQ� LQGHNV� PHDQ� 1,12�� �&OHPHQW� HW� DO��
������VHEDJDL�LQGHNV�(162��3OHLVWRVHQ�$NKLU�FHQGHUXQJ
PHQXQMXNNDQ� SHULVWLZD� (O� 1LxR� \DQJ� EHUNDLWDQ� GHQJDQ
SHQXUXQDQ� FXUDK� KXMDQ� GL� GDHUDK� 3HUDLUDQ�8WDUD� 3DSXD�
VHGDQJNDQ� +RORVHQ� FHQGHUXQJ� PHQXQMXNNDQ� /D� 1LxD
\DQJ�EHUNDLWDQ�GHQJDQ�SHQLQJNDWDQ�FXUDK�KXMDQ�GL�GDHUDK
3HUDLUDQ� 8WDUD� 3DSXD�� +DO� LQL� GDSDW� PHQMDGL� VDODK� VDWX
NHPXQJNLQDQ� IDNWRU� GDODP� PHQJLQWHUSUHWDVLNDQ
YDULDELOLWDV�LQSXW�VHGLPHQW�SDGD�GDHUDK�SHQHOLWLDQ��VHSHUWL
SHQXUXQDQ� LQSXW� 3OHLVWRVHQ�$NKLU� �a�������� ULEX� WDKXQ
%3��GDQ�GHQJDQ�SHQLQJNDWDQ�LQSXW�VHGLPHQ�SDGD�+RORVHQ
�a�����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3���$GDSXQ
LQSXW�VHGLPHQ�\DQJ�WLQJJL�SDGD�3OHLVWRVHQ�$NKLU�GDQ�GXD
SHQXUXQDQ�LQSXW�VHGLPHQ�SDGD�+RORVHQ��a����ULEX�WDKXQ
%3� GDQ� a���� ULEX� WDKXQ� ODOX�VHNDUDQJ�� \DQJ� WLGDN
EHUNDLWDQ� GHQJDQ� (162� GDSDW� GLLQWHUSUHWDVLNDQ� WHUMDGL
DNLEDW� LQWHUXSVL�GDUL� IDNWRU� ODLQ�VHSHUWL�PRQVXQ��$UOLQGR�
YHUWLFDO�PL[LQJ��DUXV�(GG\��DWDXSXQ�MXJD�EHUNDLWDQ�GHQJDQ
NHGDODPDQ� SHQJDPELODQ� VDPSHO� \DQJ� MXJD� GDSDW
PHQ\HEDENDQ�DQRPDOL�LQSXW�VHGLPHQ��

.(6,038/$1�'$1�6$5$1
+DVLO�DQDOLVLV�NDQGXQJDQ�NLPLD�GDSDW�PHQXQMXNNDQ

SHUXEDKDQ� LQSXW� VHGLPHQ� SDGD� ORNDVL� SHQHOLWLDQ� WHUOLKDW
WUHQ�LQSXW�VHGLPHQ�\DQJ�OHELK�WLQJJL�SDGD�DZDO�3OHLVWRVHQ
$NKLU� GDQ� NHPXGLDQ� WHUGDSDW� SROD� PHQXUXQ� VHEHOXP
PXODL� PHQLQJNDW� ODJL� SDGD� SHUWHQJDKDQ� +RORVHQ�
3HQXUXQDQ� LQSXW� VHGLPHQ� WHUMDGL� SDGD� EDWDV� 3OHLVWRVHQ�
+RORVHQ� GLGXJD� EHUNDLWDQ� GHQJDQ� SHULVWLZD� <RXQJHU
'U\DV�� 6HEDJLDQ� GDUL� YDULDELOLWDV� LQSXW� VHGLPHQ� GDSDW
GLLQWHUSUHWDVLNDQ� EHUNDLWDQ� GHQJDQ� SHUXEDKDQ� (162�
QDPXQ� GDSDW� MXJD� EHUNDLWDQ� GHQJDQ� IDNWRU� ODLQ� VHSHUWL
VHSHUWL� PRQVXQ�� $UOLQGR�� YHUWLFDO� PL[LQJ�� DUXV� (GG\�
DWDXSXQ� MXJD� EHUNDLWDQ� GHQJDQ� NHGDODPDQ� SHQJDPELODQ
VDPSHO� \DQJ� MXJD� GDSDW� PHQ\HEDENDQ� DQRPDOL� LQSXW
VHGLPHQ�� 9DULDELOLWDV� LQSXW� VHGLPHQ� \DQJ� WLQJJL
PHQJLQGLNDVLNDQ� 3HUDLUDQ� 8WDUD� 3DSXD� VHEDJDL� EDJLDQ
WHUOXDU� ,QGRQHVLD� GDQ� MDOXU�PDVXN�$UOLQGR�PHQGDSDWNDQ
SHQJDUXK� \DQJ� NRPSOHNV� VHKLQJJD� SHUOX� GLODNXNDQ
SHQHOLWLDQ� SDOHRNOLPDW� \DQJ� OHELK� GHWDLO� GDQ� GLGDVDUNDQ
SDGD�PXOWL�SURNVL�

8&$3$1�7(5,0$�.$6,+
3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� 3XVDW

5LVHW�2VHDQRJUDIL��%5,1� �\DQJ�PHODNVDQDNDQ�(NVSHGLVL
1XVD� 0DQJJDOD� ������ 7LGDN� OXSD� XFDSDQ� WHULPD� NDVLK
NHSDGD�&RUHPDS�&7,�\DQJ�WHODK�PHPEHULNDQ�GDQD�GDODP
HNVSHGLVL� GDQ� SHQHOLWLDQ� LQL�� 3HQXOLV� MXJD� PHQJXFDSNDQ
WHULPD� NDVLK� NHSDGD� .HSDOD� 3XVDW� 5LVHW� *HRWHNQRORJL�
%5,1� DWDV� IDVLOLWDV� \DQJ� GLEHULNDQ� XQWXN� PHODNXNDQ
DQDOLVLV� ODERUDWRULXP�� 8FDSDQ� WHULPD� NDVLK� MXJD� NDPL
VDPSDLNDQ�NHSDGD�SDUD�UHYLHZHU�\DQJ�WHODK�PHPEHULNDQ
VDUDQ�GDQ�PDVXNDQ�XQWXN�WXOLVDQ�LQL��VHUWD�NHSDGD�SLKDN�
SLKDN�\DQJ�WHODK�PHPEDQWX�GDQ�WLGDN�GDSDW�GLVDPSDLNDQ
VDWX�SHUVDWX�NDPL�XFDSNDQ�WHULPD�NDVLK�

'$)7$5�$&8$1
$UGL��5��'��:��������5HNRQVWUXNVL�SDOHRNOLPDWRORJL�GDQ

SDOHR�RVHDQRJUDIL� VHMDN� 3OHLVWRVHQ� $NKLU
EHUGDVDUNDQ� NXPSXODQ� IRUDPLQLIHUD� GL� OHSDV
SDQWDL� EDUDW� GD\D� 3XODX� 6XPED�� 1XVD� 7HQJJDUD
7LPXU���7HVLV�0DJLVWHU��,QVLWXW�7HNQRORJL�%DQGXQJ�
���

$UGL��5��'��:���0DU\XQDQL��.��$���<XOLDQWR��(���3XWUD��3�
6��� DQG� 1XJURKR�� 6�� +�� �������� /DVW
'HJODFLDWLRQ²+RORFHQH� $XVWUDOLDQ�,QGRQHVLDQ
0RQVRRQ�5DLQIDOO�&KDQJHV�2II�6RXWKZHVW�6XPED�
,QGRQHVLD��$WPRVSKHUH�������������

%HWD�$QDO\WLF�,QF��������5DGLRFDUERQ�'DWLQJ�5HVXOW����
%UDGOH\�� 5�� 6�� ������ 3DOHRFOLPDWRORJ\�� 5HFRQVWUXFWLQJ

&OLPDWHV�RI�WKH�4XDWHUQDU\��7KLUG�(GLW���(OVHYLHU�
2[IRUG���±���

&OHPHQW��$��&���6HDJHU��5���DQG�&DQH��0��$��������2UELWDO
FRQWUROV� RQ� WKH�(O�1LQR�6RXWKHUQ�2VFLOODWLRQ� DQG
WKH� WURSLFDO� FOLPDWH�� 3DOHRFHDQRJUDSK\�� ������
���±�����KWWSV���GRL�RUJ�������������3$������

&URXGDFH�� ,��:��� DQG�5RWKZHOO�� 5��*�� ������0LFUR�;5)
6WXGLHV�RI�6HGLPHQW�&RUHV��$SSOLFDWLRQV�RI�D�QRQ�
GHVWUXFWLYH� WRRO� IRU� WKH� HQYLURQPHQWDO� VFLHQFHV�
'HYHORSPHQWV� LQ� 3DOHRHQYLURQPHQWDO� 5HVHDUFK�
6SULQJHU��/RQGRQ�����������KWWSV���GRL�RUJ���������
�����������������

'\SYLN��+���DQG�+DUULV��1��%��������*HRFKHPLFDO� IDFLHV
DQDO\VLV�RI� ILQH�JUDLQHG�VLOLFLFODVWLFV�XVLQJ�7K�8��
=U�5E� DQG� �=U�5E��6U� UDWLRV��&KHPLFDO� *HRORJ\�
��������±����

(PHU\�� :�� -�� ������ :DWHU� 7\SHV� DQG� :DWHU� 0DVVHV�
(QF\FORSHGLD�RI�2FHDQ�6FLHQFHV���������±�����

(PHU\�� :�� -�� ������ :DWHU� 7\SHV� DQG� :DWHU� 0DVVHV�
(QF\FORSHGLD�RI�2FHDQ�6FLHQFHV��6HFRQG�(GLWLRQ�
���±����� KWWSV���GRL�RUJ���������%����
�������������������

)LQH�� 5��$��� /XNDV�� 5��� %LQJKDP�� )��0���:DUQHU��0�� -��
DQG�*DPPRQ��5��+��������7KH�ZHVWHUQ�HTXDWRULDO
3DFLILF�� $� ZDWHU� PDVV� FURVVURDGV�� -RXUQDO� RI
*HRSK\VLFDO� 5HVHDUFK�� ���&����� ������� KWWSV���
GRL�RUJ�����������-&�����

*RUGRQ�� $�� /�� ������ 2FHDQRJUDSK\� RI� WKH� ,QGRQHVLDQ
6HDV�DQG�WKHLU�WKURXJKIORZ��2FHDQRJUDSK\��������
��±����KWWSV���GRL�RUJ���������RFHDQRJ��������

*XVWLDQWLQL��/���0DU\XQDQL��.��$���=XUDLGD��5���.LVVHO��&��
%DVVLQRW�� )��� DQG� =DLP�� <�� ������ 'LVWULEXVL
)RUDPLQLIHUD�GL�/DXW�+DOPDKHUD�GDUL�*ODVLDO�$NKLU
VDPSDL�5HVHQ��-XUQDO�*HRORJL�.HODXWDQ����������
��±���

+DVDQXGLQ�� 0�� ������$UXV� /LQWDV� ,QGRQHVLD� �$UOLQGR��
2VHDQD��;;,,,������±��

/DQJHU�� 0�� 5�� ������ $VVHVVLQJ� WKH� &RQWULEXWLRQ� RI
)RUDPLQLIHUDQ�3URWLVWV�WR�*OREDO�2FHDQ�&DUERQDWH
3URGXFWLRQ��-RXUQDO�(XNDU\RW�0LFURELRORJ\��������



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����-XQL�����

��

���±����� KWWSV���GRL�RUJ���������M������
����������������[

0DU\XQDQL��.��$��������0LFURIRVVLO�DSSURDFKHG�EDVHG�RQ
&HQGUDZDVLK� %D\� GDWD�� WR� LQWHUSUHWLQJ� DQG
UHFRQVWUXFWLQJ� (TXDWRULDO� :HVWHUQ� 3DFLILF
SDOHRFOLPDWH� VLQFH� /DVW� *ODFLDO� �/DWH
3OHLVWRFHQH��� 'LVHUWDVL� 'RNWRUDO�� ,QVWLWXW
7HNQRORJL�%DQGXQJ������

0HLVVQHU�� .�� -�� ������ 3UR[LHV� LQ� /DWH� &HQR]RLF
3DOHRFHDQRJUDSK\�� 'HYHORSPHQWV� LQ� 0DULQH
*HRORJ\�� ��� ���±����� KWWSV���GRL�RUJ���������
6��������������������

0ROOLHU�YRJHO�� (��� /HGXF�� *��� %|VFKHQ��7���0DUWLQH]�� 3��
DQG� 6FKQHLGHU�� 5�� 5�� ������ 5DLQIDOO� UHVSRQVH� WR
RUELWDO�DQG�PLOOHQQLDO�IRUFLQJ�LQ�QRUWKHUQ�3HUX�RYHU
WKH� ODVW� ��� ND��4XDUWHQDU\� 6FLHQFH� 5HYLHZV�� ���
��±���� KWWSV���GRL�RUJ���������
M�TXDVFLUHY������������

1HVELWW�� +��:��� 0DUNRYLFV�� *��� DQG� 3ULFH�� 5�� &�� �����
&KHPLFDO� SURFHVVHV� DIIHFWLQJ� DONDOLV� DQG� DONDOLQH
HDUWKV�GXULQJ�FRQWLQHQWDO�ZHDWKHULQJ��*HRFKHPLFD
HW�&RVPRFKLPLFD�$FWD����������±�����

12$$�������:KDW�LV�(O�1LxR"

1XJURKR��6��+���DQG�'DPDQLN��$��������2Q�%RDUG�5HSRUW
��'LQDPLND�,NOLP�0DVD�/DOX��3DOHRNOLPDWRORJL�� �
(NVSHGLVL�1XVD�0DQJJDOD����������

3KLODQGHU��6��*��������(O�1LxR��/D�1LxD��DQG�WKH�6RXWKHUQ
2VFLOODWLRQ�� $FDGHPLF� 3UHVV�� 6DQ� 'LHJR�
&DOLIRUQLD������

5HLPHU�� 3�� -��� %DUG�� (��� %D\OLVV�� $��� %HFN�� -�� :��
%ODFNZHOO��3��*���%URQN��&���&DLWOLQ��5���+DL��(��%��
DQG�(GZDUGV��5��/�������� ,QWFDO��� DQG�PDULQH��
UDGLRFDUERQ� DJH� FDOLEUDWLRQ� FXUYHV� �� ±� ������
\HDUV�FDO�ES��5DGLRFDUERQ�������������±�����

6SULQWDOO�� -��� *RUGRQ��$�� /��� .RFK�/DUURX\��$��� /HH�� 7��
3RWHPUD�� -�� 7��� 3XMLDQD�� .��� DQG� :LMIIHOV�� 6�� (�
������ 7KH� ,QGRQHVLDQ� VHDV� DQG� WKHLU� UROH� LQ� WKH
FRXSOHG�RFHDQ�FOLPDWH�V\VWHP��1DWXUH�*HRVFLHQFH�
���������±�����KWWSV���GRL�RUJ���������QJHR����

6XULQDWL�� '�� ������ 'LQDPLND� 2VHDQRJUDIL� GL� SHUDLUDQ
VHNLWDU�SXODX�SXODX�NHFLO�WHUOXDU��3XVDW�3HQHOLWLDQ
2VHDQRJUDIL��/,3,����

6XULQDWL�� '��� DQG� &RUYLDQDZDWLH�� &�� ������ 'LQDPLND
0DVVD� $LU� GL� 6HNLWDU� 3XODX�3XODX� .HFLO� 7HUOXDU
�33.7�� 3HUDLUDQ� 8WDUD� 3DSXD�� 2VHDQRORJL� 'DQ
/LPQRORJL�'L�,QGRQHVLD�������������KWWSV���GRL�RUJ�
���������ROGL������Y�L�����
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,'(17,),.$6,�3(5$1*.$3�+,'52.$5%21�
3$/(2*(1±1(2*(1�',�3(5$,5$1�:2.$0�$58�87$5$��

%(5'$6$5.$1�$1$/,6,6�'$7$�6(,60,.

+<'52&$5%21�75$36�,'(17,),&$7,21�2)�
3$/(2*(1±1(2*(1�,1�:2.$0�1257+(51�$58�:$7(56��

%$6('�21�6(,60,&�'$7$�$1$/<6,6

3��+DGL�:LMD\D���'��6HWLDG\���-XVIDULGD���5��:LERZR�

� 1VTMJUCBOH�(FPMPHJ�,FMBVUBO�#BMJUCBOH�,FNFOUFSJBO�&4%.
� *OTUJUVU�5FLOPMPHJ�"EIJ�5BNB�4VSBCBZB
� 6OJWFSTJUBT�+FOEFSBM�4PFEJSNBO

��&NBJM��KDGLZLMD\D#HVGP�JR�LG��KDGLZLMD\D�HVGP#JPDLO�FRP

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

3HUDLUDQ�:RNDP�WHUPDVXN�GDHUDK�\DQJ�NXUDQJ�GDWD�VHLVPLN�GDQ��VXPXU�SHPERUDQ��3HQHOLWLDQ�LQL�PHUXSDNDQ�XSD\D
PHQGXNXQJ�NHEHUKDVLODQ� SURVHV� SHQ\LDSDQ�ZLOD\DK� NHUMD�PLJDV�GL�ZLOD\DK� OHSDV� SDQWDL� GDQ� ODXW�GDODP�GL�&HNXQJDQ
3DOXQJ� $UX�7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJLGHQWLILNDVL� SRWHQVL� DZDO� PLJDV� GHQJDQ� SHQDPEDKDQ� GDWD
VHLVPLN� PXOWL� FKDQQHO� NKXVXVQ\D� SHOXDQJ� ORNDVL� SHUDQJNDS� VHODPD� 3DOHRJHQ� ±� 1HRJHQ� VHEDJDL� VDODK� VDWX� XQVXU
SHQGXNXQJ� VLVWHP� SHWUROHXP� GL� ZLOD\DK� ODXW� GDQJNDO� VDPSDL� ODXW�GDODP� SHUDLUDQ� VHNLWDU� 3XODX� :RNDP�� 0HWRGH
SHQHOLWLDQ�\DQJ�GLODNXNDQ�DGDODK�LQWHUSUHWDVL�SHQDPSDQJ�VHLVPLN�KDVLO�VXUYHL��SHQJLNDWDQ�VXPXU�SHPERUDQ�GDQ�VHLVPLN�
DQDOLVLV� SHWURILVLND� GDQ� SHPHWDDDQ� JHRORJL� EDZDK� SHUPXNDDQ�� 3DGD� SHQDPSDQJ� VHLVPLN� WHODK� GLODNXNDQ� LQWHUSUHWDVL
DVSHN�VWUXNWXU�JHRORJL�GDQ�SHUODSLVDQ�VHGLPHQ�\DQJ�VHEHOXPQ\D�WHODK�GLLNDW�GHQJDQ�GDWD�VXPXU�$6$��;��$60��;�GDQ
$6%��;� XQWXNWLJD� KRUL]RQ� \DLWX� 7RS� 1HRJHQ�� 7RS� 3DOHRJHQ� GDQ� %DVH� 3DOHRJHQ�� %HUGDVDUNDQ� GDWD� 3HWD� EDZDK
SHUPXNDDQ�3DOHRJHQ�±�1HRJHQ�PHQXQMXNNDQ�EHEHUDSD�NORVXU�\DQJ�EHUSRWHQVL�GLEDJLDQ�EDWDV�SDSDUDQ�GHQJDQ�SDOXQJ
$UX�� 3DGD� EDJLDQ� 7HQJJDUD� WHUGDSDW� NHQDPSDNDQ� RQODSSLQJ� VHGLPHQWDVL� 7LSH� VWUXNWXUDO� \DQJ� EHUNHPEDQJ� VHEDJDL
SHUDQJNDS�VHFDUD�GRPLQDQ�EHUXSD�JUDEHQ�±�KDOI�JUDEHQ�GDQ� WLOWHG�IDXO��2QODSLQJ�VHGLPHQWDVL�\DQJ�PHEDML� MXJD�GDSDW
EHUSRWHQVL��6WUXNWXU�JHRORJL�SDGD�DUHD�SHQHOLWLDQ�VHFDUD�XPXP�GLNRQWURO�ROHK�VHVDU�XWDPD�=RQD�6HVDU�3DOXQJ�$UX�8WDUD
GL�WHSLDQ�SDSDUDQ�VDPSDL�OHUHQJ��PHQJDUDK�XWDUD���WLPXU�ODXW�NH�VHODWDQ���EDUDW�GD\D��%HUGDVDUNDQ�LQWHUSUHWDVL�VHLVPLN�GDQ
NRUHODVL� GDWD� ERU�SRWHQVL�PLJDV� LQL� WHULGHQWLILNDVL� HPSDW� ORNDVL� SRWHQVL� SHUDQJNDS� KLGURNDUERQ� GDUL� XPXU� 3DOHRJHQ� �
1HRJHQ��\DLWX�VDWX�ORNDVL�GDUL�3HWD�%DVH�3DOHRJHQ��GXD�ORNDVL�7RS�3DOHRJHQ�GDQ�VDWX�ORNDVL�7RS�1HRJHQ�
.DWD�NXQFL��'DWD�VHLVPLN��3HUDLUDQ��:RNDP�LQWHUSUHWDVL�VWUXNWXU��GDQ�3RWHQVL�0LJDV
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$%675$&7

:RNDP�ZDWHUV� LQFOXGH� DUHDV� WKDW� ODFN� VHLVPLF� DQG� GULOOHG�ZHOOV� GDWD�� 7KLV� UHVHDUFK� LV� DQ� HIIRUW� WR� VXSSRUW� WKH
VXFFHVV�RI�WKH�SURFHVV�RI�SUHSDULQJ�RLO�DQG�JDV�ZRUNLQJ�DUHDV�LQ�WKH�RIIVKRUH�DQG�GHHS�VHD�DUHDV�LQ�WKH�7UHQFK�$UX�%DVLQ�
7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�LGHQWLI\�WKH�LQLWLDO�SRWHQWLDO�RI�RLO�DQG�JDV�ZLWK�WKH�DGGLWLRQ�RI�PXOWL�FKDQQHO�VHLVPLF�GDWD�
HVSHFLDOO\�WKH�RSSRUWXQLW\�IRU�WUDS�ORFDWLRQV�GXULQJ�WKH�3DOHRJHQH���1HRJHQH�DV�RQH�RI�WKH�VXSSRUWLQJ�HOHPHQWV�RI�WKH
SHWUROHXP�V\VWHP�LQ�WKH�VKDOORZ�VHD�WR�GHHS�VHD�ZDWHUV�DURXQG�:RNDP�,VODQG��7KH�PHWKRG�LV� WR�LQWHUSUHW� WKH�VHLVPLF
FURVV�VHFWLRQ�RI� WKH� VXUYH\� UHVXOWV�� WLH�GULOOLQJ�DQG� VHLVPLF�ZHOOV��SHWURSK\VLFDO�DQDO\VLV�DQG�PDSSLQJ� WKH� VXEVXUIDFH
JHRORJ\��,Q�WKH�VHLVPLF�VHFWLRQ��DQ�LQWHUSUHWDWLRQ�RI�WKH�VWUXFWXUDO�DVSHFWV�RI�WKH�JHRORJ\�DQG�VHGLPHQW�OD\HUV�KDV�EHHQ
FDUULHG�RXW�SUHYLRXVO\�WLHG�WR�GDWD�IURP�WKH�$6$��;��$60��;�DQG�$6%��;�ZHOOV�IRU�WKUHH�KRUL]RQV��QDPHO\�7RS�1HRJHQ�
7RS�3DOHRJHQH�DQG�%DVH�3DOHRJHQH��

%DVHG�RQ�3DOHRJHQH�±�1HRJHQH�VXEVXUIDFH�PDS�GDWD��LW�VKRZV�VHYHUDO�SRWHQWLDO�FORVXUHV�DW�WKH�H[SRVXUH�ERXQGDU\
ZLWK�WKH�$UX�7UHQFK��,Q�WKH�VRXWKHDVWHUQ�SDUW��WKHUH�LV�DQ�RQODSSLQJ�VHGLPHQWDWLRQ�DSSHDUDQFH��7KH�VWUXFWXUDO�W\SH�WKDW
GHYHORSHG�DV�D�WUDS�LV�GRPLQDQWO\�LQ�WKH�IRUP�RI�JUDEHQ���KDOI�JUDEHQ�DQG�WLOWHG�IDXO��2QODSSLQJ�VHGLPHQWDWLRQ�ZHGJHV
FDQ�DOVR�EH�SRWHQWLDO��7KH�JHRORJLFDO�VWUXFWXUH�LQ�WKH�VWXG\�DUHD�LV�JHQHUDOO\�FRQWUROOHG�E\�WKH�PDLQ�IDXOW�RI�WKH�1RUWK�$UX
7UHQFK�)DXOW�=RQH�RQ�WKH�HGJH�RI�WKH�VKHOI�WR�WKH�VORSH��OHDGLQJ�QRUWK���QRUWKHDVW�WR�VRXWK�±�VRXWKZHVW��%DVHG�RQ�VHLVPLF
LQWHUSUHWDWLRQ�DQG�FRUUHODWLRQ�RI�GULOO�GDWD��WKLV�RLO�DQG�JDV�SRWHQWLDO�LGHQWLILHG�IRXU�SRWHQWLDO�K\GURFDUERQ�WUDS�ORFDWLRQV
IURP�WKH�3DOHRJHQH���1HRJHQH�DJH��QDPHO\�RQH�ORFDWLRQ�IURP�WKH�3DOHRJHQH�%DVH�0DS��WZR�7RS�3DOHRJHQH�ORFDWLRQV�DQG
RQH�7RS�1HRJHQH�ORFDWLRQ�
.H\ZRUG��6HLVPLF�GDWD��:RNDP�:DWHUV��VWUXFWXUDO�LQWHUSUHWDWLRQ��DQG�2LO�DQG�*DV�3RWHQWLDO

.RQWULEXVL�
3��+DGL�:LMD\D��'��6HWLDG\�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�-XVIDULGD��5��:LERZR�
DGDODK�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
%HUNDLWDQ� GHQJDQ� UHQGDKQ\D� FDSDLDQ� SHQMXDODQ

ZLOD\DK� NHUMD� PLJDV� ����� ±� ������ %DGDQ� *HRORJL
PHUHNRPHQGDVLNDQ� ��� ZLOD\DK� NHUMD� PLJDV� XQWXN
HNVSORUDVL� � GLPDQD� WHUGDSDW� ��� ZLOD\DK� NHUMD
NRQYHQVLRQDO�\DQJ�PHPLOLNL� SRWHQVL� VXPEHU� GD\D�PLJDV
\DLWX� 7HOXN� %RQH� 8WDUD�� 0LVRRO� 7LPXU�� $WV\�
0DPEHUDPR��%RND��%XUX��$UX�7DQLPEDU�2IIVKRUH��%LDN�
:DPHQD�� 6DKXO�� 6HODUX�� $UDIXUD� 6HODWDQ�
�HNRQRPL�ELVQLV�FRP�� ������� 8SD\D� PHQGXNXQJ
NHEHUKDVLODQ� SURVHV� SHQ\LDSDQ� ZLOD\DK� NHUMD� PLJDV� GL
EDZDK� ZHZHQDQJ� 'LWMHQ� 0LJDV� (6'0�� NDMLDQ� \DQJ
RSWLPDO� GDQ� NRPSUHKHQVLI� GL� ZLOD\DK� OHSDV� SDQWDL� GDQ
ODXW�GDODP� SHQWLQJ� GLODNXNDQ�� 3DGD� )RUXP� *URXS
'LVFXVVLRQ� GHQJDQ� WRSLN� 6HNWRU� 0LJDV� XQWXN� .DZDVDQ
7LPXU� ,QGRQHVLD� GLSHUROHK� LQIRUPDVL� EDKZD� &HNXQJDQ
3DOXQJ� $UX� WHUPDVXN� SULRULWDV� XWDPD� \DQJ� SHUOX
GLODNXNDQ� VWXGL� HNVSORUDVL� PLJDV� �%DOLWEDQJ� (6'0�
������

'DUL� DVSHN� FHNXQJDQ� PLJDV�� GDHUDK� SHQHOLWLDQ
WHUOHWDN� SDGD� &HNXQJDQ� 3DOXQJ� $UX� \DQJ� PHUXSDNDQ
FHNXQJDQ�\DQJ�PHPLOLNL�VXPXU�SHPERUDQ�QDPXQ�EHOXP
EHUSURGXNVL� PLJDV�� %HUGDVDUNDQ� NHWHUGDSDWDQ� GDWD
VHLVPLN� GDQ� GDWD� VXPXU� SHPERUDQ�� GDHUDK� SHQHOLWLDQ
WHUPDVXN�DUHD�\DQJ�UHODWLI�NXUDQJ�PHPLOLNL�GDWD�VHLVPLN
GDQ� GDWD� VXPXU� SHPERUDQ�:LOD\DK� %ORN� :RNDP� GDQ
VHNLWDUQ\D� \DQJ� WHUOHWDN� GL� WHSL� WLPXU� &HNXQJDQ� 3DOXQJ
$UX� 8WDUD�� SHUDLUDQ� 3DSXD� %DUDW�� PHUXSDNDQ� ZLOD\DK
\DQJ� SHUQDK� GLWDZDUNDQ� SDGD� OHODQJ� UHJXOHU� 'LUHNWRUDW
-HQGHUDO�0LJDV�DQWDUD�WDKXQ������±������QDPXQ�VDPSDL
VDDW� LQL� PDVLK� WHUGDSDW� DUHD� NRVRQJ� \DQJ� EHUSHOXDQJ
XQWXN�GLWDZDUNDQ�VHEDJDL�:.�PLJDV�EDUX��'DWD�VHNXQGHU
VXPXU� SHPERUDQ� DQWDUD� ODLQ�� $6$��;�� $6%��;� GDQ
$60��;��*DPEDU����

/RNDVL�GDHUDK�SHQHOLWLDQ�\DLWX�3HUDLUDQ�3DSXD�%DUDW
GL� EDJLDQ� 6HODWDQ� GDQ� EHUEDWDVDQ� GHQJDQ�.HSXODXQ�$UX
EDJLDQ�8WDUD�GHQJDQ�OXDV�DUHD��������NP��DWDX��SDQMDQJ
����NP�NH� DUDK� EDUDW� ODXW� ±� WHQJJDUD�GDQ� OHEDU� ���� NP
DUDK� WLPXU� ODXW� ±� EDUDW� GD\D�� �*DPEDU� ���� /RNDVL
SHQHOLWLDQ� PHPLOLNL� NHUDQJND� WHNWRQLN� \DQJ� NRPSOHN
VHEDJDL�KDVLO� WXPEXNDQ� DQWDUD� WLJD� OHPSHQJ�EHVDU�� \DLWX
/HPSHQJ�,QGR�$XVWUDOLD��/HPSHQJ�3DVLILN�GDQ�/HPSHQJ
(XUDVLD��'DVDU�/DXW�$UDIXUD�\DQJ�PHUXSDNDQ�ODXW�GDQJNDO
EHUVDPD�GHQJDQ�GDWDUDQ�UHQGDK�SDSXD�VHODWDQ�PHPEHQWXN
SDSDUDQ�$UDIXUD�\DQJ�WHUVXVXQ�ROHK�ERQJNDK��EORN��NDNX
�ULJLG���GLPDQD�VWUXNWXU�JHRORJL�\DQJ�EHUNHPEDQJ�EHUDUDK
WLPXUODXW�EDUDWGD\D� �1(�6:�� WHUGLUL� DWDV� VHVDU� QRUPDO
GDQ� VHVDU� DQMDN� GDQ� PHUXSDNDQ� EDJLDQ� GDUL� OHPSHQJ
EHQXD�$XVWUDOLD��5REHUWVRQ��������

7XPEXNDQ�1HRJHQ�GDQ�0LRVHQ�DQWDUD�$XVWUDOLD�GDQ
,QGRQHVLD� PHQJDNLEDWNDQ� RQVHW� WUDQVSUHVLRQDO� WHNWRQLN
1HRJHQ�� SHQJDQJNDW� ORFDO� GDQ� HNVWHQVL� IOH[XUDO�.RQGLVL
ODWDU� WHNWRQLN� GDQ� VWUDWLJUDIL� UHJLRQDO� ZLOD\DK� SHQHOLWLDQ
VDQJDW� NRPSOHNV� GDQ� XPXU� VHGLPHQWDVL� \DQJ� VDQJDW� WXD
�$OGKD� GDQ� +R�� ������� /DWDU� WHNWRQLN� GL� ZLOD\DK
SHQHOLWLDQ� VHFDUD� UHJLRQDO� PHUXSDNDQ� EDJLDQ� GDUL� WHSL
OHPSHQJ�EHQXD�$XVWUDOLD�GHQJDQ�NRQGLVL�VHMDUDK�VWUXNWXU
JHRORJL�\DQJ�NRPSOHNV���*DPEDU�����

%DJLDQ� XWDUD� ORNDVL� SHQHOLWLDQ� PHUXSDNDQ� ]RQD
WHNWRQLN� DNWLI� \DQJ� GLSHQJDUXKL� ROHK� DNWLYLWDV� SDWDKDQ
PHQGDWDU� �WUDQVFXUHQW� IDXOW�� 7DUHUD�$LGXQD�� SDWDKDQ� LQL
GLSHUNLUDNDQ� PHPLOLNL� SHUJHVHUDQ� PHQJLUL�VLQLVWUDO
�&DVDUWD�GUU����������

$GDSXQ� NRQGLVL� VWUDWLJUDIL� UHJLRQDO� \DQJ
PHQJJDPEDUNDQ�XPXU�VHGLPHQWDVL�VDQJDW�WXD�\DQJ�GLDODVL
EDWXDQ� GDVDU� 3UH�3HUPLDQ� DWDX� &DPEULDQ�� EHEHUDSD
IRUPDVL� 0HVR]RLNXP�� GDQ� ODSLVDQ� VHGLPHQ� GHQJDQ
IRUPDVL� EDJLDQ� DWDV� XPXU� 7HUVLHU� VDPSDL� .XDUWHU
�*DPEDU������

*DPEDU����/RNDVL�SHQHOLWLDQ�\DQJ�WHUOHWDN�GL�SHUDLUDQ�VHNLWDU�3XODX�:RNDP��3DSXD�%DUDW
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7HNWRQRVWUDWLJUDIL� VHFDUD� XPXP� GL� ZLOD\DK� $UX
%DUDW�� GLDZDOL� GDUL� 3UHNDPEULXP� VDPSDL� 3HUPLDQ
GLFLULNDQ� ROHK� EHEHUDSDWDKDS� WHNWRQLN� HNVWHQVL� GDQ
VXEVLGHQ�WHUPDO��6HNXHQ�SHUODSLVDQ�GDUL�0HVRVRLN�VDPSDL

.HQRVRLN�GDSDW�GLEDJL�PHQMDGL�WXMXK�LQWHUYDO�XWDPD��\DLWX
�
����� 6HNXHQ�ULIW�7ULDV�±�6�
����� 6HNXHQ�V\Q�ULIW�-XUD�0DZDK�VDPSDL�7HQJDK�±�6�

*DPEDU���� .RORP�VWUDWLJUDIL� �GLVHGHUKDQDNDQ��3DSDUDQ�$UDIXUD�%DUDWODXW� �1:
$UDIXUD�6KHOI���$OGKD�GDQ�+R�������

*DPEDU����3HWD�JHRORJL�GDUDW�GDQ�VWUXNWXUJHRORJL�UHJLRQDO��6XNDPWR�GUU��%DGDQ�*HRORJL�������
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���� 6HNXHQ�V\Q�ULIW�-XUD�$WDV�VDPSDL�.DSXU�%DZDK�±6�
���� 6HNXHQ�ULIW�3DVND�.DSXU��6�
���� 6HNXHQ�SDVLI�PDUJLQ�7HUVLHU�$ZDO�6�
���� 6HNXHQ�WXPEXNDQ�0LRVHQ
����� 6HNXHQ�WXPEXNDQ�.XDUWHU

%HUGDVDUNDQ� SHPHWDDQ� GL� GDUDW� GDQ� GDWD� SHPERUDQ
\DQJ�WHODK�DGD��VWUDWLJUDIL�GL� ORNDVL�SHQHOLWLDQ�WHUGLUL�GDUL
EDWXDQ�EDWXDQ�VHGLPHQ�5HVHQ�VDPSDL�3UD�.DPEULXP�VHUWD
PHPLOLNL� NHPLULSDQ� GHQJDQ� XQLW�XQLW� VWUDWLJUDIL� GL
&HNXQJDQ�6DODZDWL�GDQ�&HNXQJDQ�%LQWXQL��

%DWXDQ� GDVDU� WHUGLUL� DWDV� JDEUR� GDQ� EDWXDQ
PHWDPRUIRVD�3UD�.DPEULXP��'LDWDV�EDWXDQ�GDVDU�WHUVHEXW
VHFDUD�WLGDN�VHODUDV�GLWHPSDWL�ROHK�EDWXDQ�EHUXPXU�3HUP�
WHUGLUL� GDUL�'RORPLW�0RGLR� GDQ� )RUPDVL�$LGXQD��'LDWDV
EDWXDQ� 3HUP�� VHFDUD� VHODUDV� GLWXWXSL� ROHK� EDWXDQ� NODVWLN
0HVR]RLNXP� �)RUPDVL�7LSXPD��)RUPDVL�.RSDL��)RUPDVL
:RQLZRJL�� )RUPDVL� 3LQL\D� GDQ� )RUPDVL� (NPDL��� GDQ
VHFDUD�VHWHPSDW�GLVHOLQJL�ROHK�EDWXDQ�NDUERQDW��

)RUPDVL� (NPDL� WHUWXWXS� VHFDUD� WLGDN� VHODUDV� ROHK
EDWXJDPSLQJ�GDQ�EDWXDQ�EDWXDQ�VHGLPHQ�NODVWLN�EHUXPXU
3DOHRVHQ� ±� 0LRVHQ� �)RUPDVL� :DULSL�� )RUPDVL� <DZHH
EDJLDQ� EDZDK��$QJJRWD�$GL� GDQ� )RUPDVL�<DZHH� EDJLDQ
DWDV��� 6HFDUD� WLGDN� VHODUDV� GLDWDVQ\D� DGDODK� VHUSLK� GDQ
EDWXOHPSXQJ� PDULQ�� VHWHPSDW� EDWXDQ� NDUERQDW� GDUL
)RUPDVL�%XUX� \DQJ�EHUXPXU�0LRVHQ�$NKLU� VDPSDL�3OLR�
3OHLVWRVHQ��*DPEDU����

)RUPDVL� .RSDL� WHUGLUL� GDUL� 6HUSLK�� EDWXODQDX� GDQ
SHUVHOLQJDQ� EDWXEDUD� GDUL� )RUPDVL� %XUX� �VDPD� GHQJDQ
)RUPDVL� .ODVHSDW� GL� &HNXQJDQ� 6DODZDWL�� GDSDW
GLSHUWLPEDQJNDQ�VHEDJDL�VDODK�VDWX�EDWXDQ�DVDO�XWDPD�GL
GDHUDK� LQL��72&� GDUL� )RUPDVL� %XUX� GLKDUDSNDQ� EHUNLVDU
DQWDUD�����VDPSDL������VDPD�GHQJDQ�&HNXQJDQ�6DODZDWL
�/LYVH\� GUU��� ������� 6DDW� LQL� GLODSRUNDQ� KDVLO� DQDOLVD
JHRNLPLD�)RUPDVL�%XUX�WHODK� � WHUEXNWL�PHPLOLNL�NXDOLWDV
72&� WHUEDJXV� EHUNLVDU� ���� �� \DQJ� GDSDW
GLSHUWLPEDQJNDQ�PHQMDGL�EDWXDQ�LQGXN��*DPEDU����

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN
PHQJLGHQWLILNDVL�SRWHQVL�DZDO�PLJDV�GHQJDQ�SHQDPEDKDQ
GDWD� VHLVPLN� PXOWL� FKDQQHO� NKXVXVQ\D� SHOXDQJ� ORNDVL

SHUDQJNDS�VHODPD�3DOHRJHQ�±�1HRJHQ�VHEDJDL�VDODK�VDWX
XQVXU� SHQGXNXQJ� VLVWHP� SHWUROHXP� GL� ZLOD\DK� ODXW
GDQJNDO� VDPSDL� ODXW�GDODP� SHUDLUDQ� VHNLWDU� 3XODX
:RNDP�� 3DSHU� LQL� GLKDUDSNDQ� GDSDW� PHQDPEDK� GDWD
SHQXQMDQJ�XQWXN�UHQFDQD�SHQDZDUDQ�ZLOD\DK�NHUMD�PLJDV�

0(72'(�3(1(/,7,$1
0HWRGRORJL�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ

DQDOLVLV� IDVLHV� VHLVPLN� GDQ� GDWD� NHGDODPDQ� GHQJDQ
GLGXNXQJ�GDWD�GDWD�ORJ��NRUHODVL�ORJ��DQDOLVLV�VXPXU���GDWD
JHRPDJQHW� NKXVXVXQ\D� SDGD� VXPXU�$6$��;��$6%��;�
$60��;� GDQ� 6HLVPLN� SHQGXNXQJ� VHUWD� /LWHUDWXU� �
OLWHUDWXU� JHRORJL� UHJLRQDO��$GDSXQ�PHWRGRORJL� SHQHOLWLDQ
PHOLSXWL�EHEHUDSD�WDKDSDQ�SHQHOLWLDQ�

7DKDS�DQDOLVLV�GDWD�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ
EHEHUDSD� SHUDQJNDW� OXQDN� VHSHUWL� 0LFURVRIW� ([FHO
�����1RWH�� 0DS,QIR� 3URIHVVLRQDO� ������ *OREDO� 0DSSHU
9�����3HWUHO�6FKOXPEHJHU�������,*5)����GDQ�&RUHO'UDZ
;���$GDSXQ�DQDOLVLV�GDWD�\DQJ�GLODNXNDQ�VHEDJDL�EHULNXW�

$QDOLVLV�GDWD�NHGDODPDQ�ODXW�GLODNXNDQ�GHQJDQ�FDUD
PHQJNRUHNVL� NHVDODKDQ� GDWD� SHUHNDPDQ� GHQJDQ
PHQJJXQDNDQ� SHUDQJNDW� OXQDN� 0LFURVRIW� ([FHO� GDQ
0DS,QIR� 3URIHVVLRQDO� ������ .HPXGLDQ� GL� ,QSXW� GDODP
EHQWXN�;�<�=��NHGDODP�SHUDQJNDW�OXQDN�3HWUHO������XQWXN
PHPEXDW� SHWD� EDWLPHWUL�� 6HWHODK� SHPRGHODQ� SHWD
EDWLPHWUL� MDGL��0DND� GLODNXNDQ� DQDOLVLV�PRUIRORJL� XQWXN
PHQJLGHQWLILNDVL�VDODK�VDWX�NHDGDDQ�JHRORJL�SDGD�GDHUDK
SHQHOLWLDQ�

$QDOLVLV�GDWD�:HOO�ORJ�$6$��;��$6%��;�GDQ�$60
�;�GLODNXNDQ�XQWXN�PHQJDWDKXL�OLWRORJL�GLJXQDNDQ�XQWXN
PHPEDQWX� PHQJLGHQWLILNDVL� NHDGDDQ� VWUDWLJUDIL� GDQ
NRUHODVL� VWUDWLJUDIL� SDGD� GDHUDK� SHQHOLWLDQ�� 6HUWD� XQWXN
PHQHQWXNDQ�EDWDV�DWDV�GDQ�EDWDV�EDZDK�=DPDQ�3DOHRJHQ��
1HRJHQ� \DQJ� GLMDGLNDQ� IRNXV� VWXGL� PHQJJXQDNDQ
SHUDQJNDW�OXQDN�3HWUHO��6FKOXPEHUJHU�������

$QDOLVLV�GDQ�,QWHUSUHWDVL�3HQDPSDQJ�6HLVPLN
�� 0HQJDQDOLVLV� GDQ� PHQJLGHQWLILNDVL� VHUWD� PHPEXDW

KRULVRQ� EHGDVDUNDQ� SHQGHNDWDQ� IDVLHV� VHLVPLN

*DPEDU����3HQDPSDQJ�PRGHO�K\GURFDUERQ�SOD\�GL�VHNLWDU�EORN�:RNDP��'LWMHQ�0LJDV�������
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VHSHUWL�� WHNVWXU� VHLVPLN�� SROD� UHIOHNWRU� VHLVPLN� GOO�
6HUWD�GLEDQWX�GHQJDQ�GDWD�VHNXQGHU�:HOO�/RJ�

�� 0HQJDQDOLVLV�GDQ�PHQJLGHQWLILNDVL� VWUXNWXU�JHRORJL
�6HVDU� GDQ� /LSDWDQ�� EHGDVDUNDQ� NDUDNWHULVWN
UHIOHNWRU�VHLVPLN��

�� 'DUL� KDVLO� LQWHSUHWDVL� KRULVRQ� GDQ� VWUXNWXU� SDGD
VHLVPLN� GLJXQDNDQ� XQWXN� PHPEXDW� SHWD� VWUXNWXU
ZDNWX� GDQ� SHWD� VWUXNWXU� NHGDODPDQ� GDQ� SHWD
NHWHEDODQ� �,VRSDFK�� � \DQJ� GLIRNXVNDQ� SDGD� 7RS�
%RWWRP�=DPDQ�3DOHRJHQ�±�1HRJHQ
3DGD� WDKDSDQ� LQL� GLODNXNDQ� DQDOLVLV� KLGURNDUERQ

EHGDVDUNDQ� GDWD� \DQJ� WHODK� GLDQDOLVLV� GDQ� GL� RODK
VHEHOXPQ\D��3DGD�WDKDS�LQL�WHUGLUL�GDUL�EHEHUDSD�DQDOLVLV�
\DLWX

�� ,GHQWLILNDVL� 3HUDQJNDS� KLGURNDUERQ� SDGD� =DPDQ
3DOHRJHQ� �� 1HRJHQ� GHQJDQ� PHJDQDOLVLV� VWUXNWXU
JHRORJL�EHVHUWD�PHQJDQDOLVLV�SROD�VHGLPHQWDVL�SDGD
GDHUDK�SHQHOLWLDQ

�� PHQJDQDOLVLV�GDQ�PHQJLQWHJUDVL�GDUL�EHEHUDSD�SHWD�
VHSHUWL� SHWD� VWUXNWXU� NHGDODPDQ�� � SHQDPSDQJ
VHLVPLN�� SHWD� DQRPDOL� PDJQHW� GDQ� NHEHUDGDDQ
SHWUROHXP� V\WHP� XQWXN� PHEXDW� EDKDQ� HYDOXDVL
WHQWDQJ� NHWHUGDSDWDQ� OHDG� K\GURFDUERQ� �ORNDVL�
EHUVHUWD� 3HUDQJNDS� +LGURNDUERQ� \DQJ� EHUNHPEDQJ
NHPXGLDQ� PHQJXUXWNDQ� SHULQJNDW� SHUDQJNDS
EHGDVDUNDQ�SUREDELOLWDVQ\D�

+$6,/�'$1�3(0%$+$6$1
3HQHOLWLDQ� VWXGL� LQL� XQWXN� PHODNXNDQ� SHPHWDDQ

EDZDK�SHUPXNDDQ�GDQ�LGHQWLILNDVL�SHUDQJNDS�KLGURNDUERQ
GHQJDQ� PHQJLQWHJUDVLNDQ� GDWD� JHRORJL� GDQ� JHRILVLND�
'DWD�JHRORJL�\DQJ�GLJXQDNDQ�PHUXSDNDQ�GDWD�VXPXU�\DQJ
WHODK� GLWDIVLUNDQ� \DQJ� WHUGLUL� GDUL� WLJD� VXPXU� ERU�� \DLWX
VXPXU�$6$��;��$6%��;�GDQ�$60��;��VHGDQJNDQ�GDWD
JHRILVLND�\DQJ� GLJXQDNDQ�DGDODK�GDWD� VHLVPLN� �'�%UXWH
VWDFNLQJ�

/LQWDVDQ�6HLVPLN
'DWD� VHLVPLN� \DQJ� GLJXQDNDQ� WHUGLUL� GDUL� 6HEHODV

OLQWDVDQ�GHQJDQ�OXDV�DUHD�����������.P�����������PHWHU
[� �������� PHWHU�� GHQJDQ� SDQMDQJ� OLQWDVDQ� VHLVPLN
����������PHWHU��*DPEDU����

3HUHNDPDQ� GDWD� VXUYH\� VHLVPLN� GLODNXNDQ� GHQJDQ
PHQJJXQDNDQ�GXD�DLUJXQ�DQWDUD��NRPELQDVL�DLUJXQ���GDQ
�� DWDX� DLUJXQ� �� GDQ� ��� .DSDVLWDV� NRPELQDVL� DLUJXQ
WHUVHEXW�PHQMDGL�����FX�LQ������FX�LQ�������FX�LQ���XQWXN
ILULQJ�UDWH�OHELK�NXUDQJ������GHWLN��DWDX�PHZDNLOL�LQWHUYDO

*DPEDU���� 3HWD�OLQWDVDQ�VXUYH\�VHLVPLN�GDQ�ORNDVL�VXPXU�GL
$UX�8WDUD�3DSXD�%DUDW

*DPEDU����3HWD�.HGDODPDQ�3HUPXNDDQ�GDVDU�ODXW�SDGD�3HUDLUDQ�$UX�8WDUD
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SHOHGDNDQ� VHWLDS� ��� PHWHU� NDSDO� EHUMDODQ�� .HFHSDWDQ
NDSDO�DQWDUD���VDPSDL�GHQJDQ���NQRW�

3HPLOLKDQ�ORNDVL�VXUYH\�VHLVPLN�EHGDVDUNDQ�NHDGDDQ
JHRORJL� UHJLRQDO� GDQ� SHWUROHXP� V\VWHP� SDGD� NDMLDQ
SXVWDND�WHUOHELK�GDKXOX��7DUJHW�VXUYH\�VHLVPLN�PHUXSDNDQ
GDHUDK� SDSDUDQ� OHPSHQJ� DXVWUDOLD� GL� EDJLDQ� %DUDW� ODXW
\DQJ� PHPLOLNL� NDUDNWHULVWLN� SDSDUDQ� OHPSHQJ� GHQJDQ
NHGDODPDQ� \DQJ� UHODWLI� GDQJNDO� GDQ� GLVHVXDLNDQ� GHQJDQ
SDQMDQJ�VWUHDPHU�

.HGDODPDQ� 'DVDU� /DXW� �%DWLPHWUL�� GDQ
0RUIRORJL�GDVDU�ODXW

/LQWDVDQ� VXUYH\� EDWLPHWUL� GLODNXNDQ� EHUVDPDDQ
GHQJDQ� OLQWDVDQ� VXUYH\� VHLVPLN� GHQJDQ� DUDK� OLQWDVVDQ
%DUDWODXW� ±� 7HQJJDUD� PHQJJXQDNDQ� (FKRVRXQGHU
GLGDSDWNDQ� GDUL� KDVLO� SHQJXNXUDQ� GDVDU� SHUPXNDDQ� DLU

ODXW� PHQXQMXNDQ� EDKZD� NHGDODPDQ� 3HUDLUDQ� $UX� 8WDUD
EHUDGD�GL�NLVDUDQ�NHGDODPDQ�±�����PHWHU�KLQJJD��������
PHWHU�GLEDZDK�SHUPXNDDQ�DLU�ODXW��*DPEDU����

'DUL� KDVLO� SHQJXNXUDQ� NHGDODPDQ� GDVDU� ODXW
PHQJJXQDNDQ� HFKRVRXQGHU� GLODNXNDQ� NRUHNVL� GHQJDQ
SHUEDQGLQJDQ� EDWLPHWUL� PHQJJXQDNDQ� FLWUD� *(%&2
�*HQHUDO� %DWK\PHWU\� &KDUW� RI� WKH� 2FHDQ��� \DQJ
NHPXGLDQ� GL� RODK� PHQJJXQDNDQ� VRIWZDUH� 3HWUHO� �����
&LWUD� *(%&2� GLJXQDNDQ� VHEDJDL� GDWD� NRUHNVL� GDQ� SROD
WUHQG� NHGDODPDQ� GSHUPXNDDQ� GDVDU� ODXW� �%DWLPHWUL��
VHKLQJJD� GDSDW� GLKDVLONDQ� SHWD� NRQWXU� NHGDODPDQ
SHUPXNDDQ�GDVDU�ODXW�

,QWHUSUHWDVL�6HLVPLN�0XOWL�&KDQQHO
,QWHUSUHWDVL� GDWD� VHLVPLN� VHFDUD�JHRORJL�PHUXSDNDQ

WXMXDQ� GDQ� SURGXN� DNKLU� GDUL� SHQJRODKDQ� VHLVPLN�

*DPEDU����7DPSLODQ��'�KDVLO�UHJLVWDVL�VXPXU�ERU�GHQJDQ�KRULVRQ�SDGD�GDHUDK�SHQHOLWLDQ

*DPEDU���� 3HQHQWXDQ� PDUNHU� WHUKDGDS� NHPHQHUXVDQ� KRULVRQ� PHQJJXQDNDQ� UHJLVWDVL� VXPXU
ERUEHGDVDUNDQ�NXUYD�ORJ�GDQ�OLWRORJL�
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,QWHUSUHWDVL� \DQJ� GLPDNVXG� DGDODK� PHQHQWXNDQ� DWDX
PHPSHUNLUDNDQ� VXDWX� NHDGDDQ� JHRORJL� GDUL� JDPEDUDQ
JDPEDUDQ� VHLVPLN�� ,QWHUSUHWDVL� WLGDN� GDSDW� GLNDWDNDQ
PXWODN�EHQDU�NDUHQD�SDGD�GDVDUQ\D�WLGDN�DGD�\DQJ�GDSDW
PHQJHWDKXL�NHDGDDQ�EXPL�VHFDUD�YDOLG��,QWHUSUHWDVL�KDQ\D
GDSDW� GL� XML� GDUL� VDWX� GDWD� NH� GDWD� ODLQ\D�� VDOLQJ
EHUKXEXQJDQ��ROHK�NDUHQD� LWX� VHPDNLQ�EDQ\DN�GDWD�\DQJ
GLJXQDNDQ�WHULQWHJUDVL�VHFDUD�PDNVLPDO�DNDQ�PHPSHUROHK
NHDNXUDWDQ�GDWD�\DQJ�VHPDNLQ�EDLN�

,QWHUSUHWDVL� GDWD� ORJ� GHQJDQ� GDWD� VHLVPLN� PHQMDGL
KDO� \DQJ� VDQJDW� SHQWLQJ�� .HGXD� GDWD� LQL� PHPLOLNL
NHOHLELKDQ�GDQ�NHNXUDQJDQ�PDVLQJ�PDVLQJ��'DWD�VHLVPLN
PHPLOLNL� UHVROXVL� KRULVRQWDO� \DQJ� EDLN�� QDPXQ� GDUL� VHJL
UHVROXVL� YHUWLNDO� NXUDQJ� EDLN�� VHGDQJDNDQ� GDWD� ORJ
VHEDOLNQ\D��'DWD�ORJ�PHPLOLNL�UHVROXVL�YHUWLNDO�MDXK�OHELK
EDLN� GLEDQGLQJNDQ� GDWD� VHLVPLN� QDPXQ� UHVROXVL
KRULVRQWDOQ\D�NXUDQJ�EDLN��0HQJLQWHJUDVLNDQ�NHGXD�GDWD

WHUVHEXW� DNDQ� PHQJKDVLONDQ� LQWHUSUHWDVL� \DQJ� FXNXS
DNXUDW�

,QWHUSUHWDVL�VHLVPLN�GLODNXNDQ�GHQJDQ�PHQJDFX�SDGD
WLJD�VXPXU�ERU�KDVLO�GDUL�-RLQW�VWXG\�'LWMHQ�0LJDV��PHODOXL
3XVGDWLQ� \DLWX� 6XPXU�$6$� �;��$6%� �;� GDQ�$60� �;�
LQWHUSUHWDVL� \DQJ� GLODNXNDQ� DGDODK� GHQJDQ
PHQJLQWHUSUHWDVL� NHEHUDGDDQ� KRULVRQ� GDQ� VWUXNWXU� SDGD
GDWD� VHLVPLN�� ,QWHUSUHWDVL� GLODNXNDQ� SDGD� SHQHOLWLDQ
DGDODK�PHODNXNDQ�LQWHUSUHWDVL�KRULVRQ�SDGD�VHLVPLN�\DLWX
SDGD� EDWDV� EDZDK� =DPDQ� 3DOHRJHQ�� %DWDV� DWDV� =DPDQ
3DOHRJHQ�GDQ�%DWDV�$WDV�=DPDQ�1HRJHQ��*DPEDU�����GDQ
���

3HWD� 6WUXNWXU� :DNWX� GDQ� .HGDODPDQ� 7RS
1HRJHQ

3HWD� VWUXNWXU� ZDNWX�7RS�1HRJHQ� PHPLOLNL� LQWHUYDO
ZDNWX� ������� KLQJJD� ��������� PLOOLVHFRQG�� 6HFDUD
KLVWRJUDP� SHQ\HEDUDQ�� ZDNWX� WHEDQ\DN� EHUDGD� SDGD

*DPEDU���� 3HQHQWXDQ�PDUNHU�WHUKDGDS�NHPHQHUXVDQ�KRULVRQ�PHQJJXQDNDQ�UHJLVWDVL�VXPXU�ERU
EHUGDVDUNDQ�NXUYD�ORJ�GDQ�EDWDV�XPXU

*DPEDU������$��3HWD�6WUXNWXU�ZDNWX�7RS�1HRJHQ��%��3HWD�6WUXNWXU�NHGDODPDQ�7RS�1HRJHQ
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LQWHUYDO� ���� ±� ���� PV� �PLOOLVHFRQG�� GHQJDQ� SHUVHQWDVL
����� ,QWHUYDO� NRQWXU� SHWD� VWUXNWXU� ZDNWX� ���� PV�
6HGDQJNDQ�SHWD�VWUXNWXU�NHGDODPDQ�7RS�1HRJHQ�EHUDGD�GL
LQWHUYDO� NHGDODPDQ� ���� KLQJJD� ���������PHWHU� GLEDZDK
SHUPXNDDQ�ODXW��6HFDUD�KLVWRJUDP��SHQ\HEDUDQ�NHGDODPDQ
WHUEDQ\DN� SDGD� NHGDODPDQ� �� ±� ���� PHWHU� GLEDZDK
SHUPXNDDQ� ODXW� GHQJDQ� SHUVHQWDVL� ����� ,QWHUYDO� NRQWXU
SHWD�VWUXNWXU�NHGDODPDQ����PHWHU��*DPEDU�����

6HFDUD� NHVHOXUXKDQ� DQWDUD� SHWD� VWUXNWXU� ZDNWX� GDQ
SHWD�VWUXNWXU�NHGDODPDQ�WLGDN�MDXK�EHUEHGD�KDQ\D�WHUGDSDW
EHEHUDSD� SHUEHGDDQ� SDGD� NORVXU�� 6HFDUD� NHVHOXUXKDQ
PRUIRORJL� 7RS� 1HRJHQ� WHUGDSDW� SDOXQJ� SDGD� EDJLDQ
%DUDWGD\D� \DQJ�PHQGDQJNDO� NHDUDK� %DUDWODXW� NHPXGLDQ
WHUXV� PHQGDQJNDO� NHDUDK� 7LPXU� GDQ� EDJLDQ� 7HQJJDUD
SDGD�GDHUDK�SHQHOLWLDQ�

3HWD� 6WUXNWXU� :DNWX� GDQ� .HGDODPDQ� 7RS
3DOHRJHQ

3HWD�VWUXNWXU�ZDNWX�7RS�3DOHRJHQ�PHPLOLNL�LQWHUYDO
ZDNWX� �������� KLQJJD� ��������� PLOOLVHFRQG�� 6HFDUD
KLVWRJUDP� SHQ\HEDUDQ�� ZDNWX� WHEDQ\DN� EHUDGD� SDGD
LQWHUYDO������±������PV��PLOOLVHFRQG��GHQJDQ�SHUVHQWDVL

������� ,QWHUYDO� NRQWXU� SHWD� VWUXNWXU� ZDNWX� ���� PV
�*DPEDU�����

6HGDQJNDQ� SHWD� VWUXNWXU� NHGDODPDQ� 7RS� 3DOHRJHQ
EHUDGD� GL� LQWHUYDO� NHGDODPDQ� ������� KLQJJD� ��������
PHWHU� GLEDZDK� SHUPXNDDQ� ODXW�� 6HFDUD� KLVWRJUDP�
SHQ\HEDUDQ� NHGDODPDQ� WHUEDQ\DN� SDGD� NHGDODPDQ� ����
���� PHWHU� GLEDZDK� SHUPXNDDQ� ODXW� GHQJDQ� SHUVHQWDVL
�������,QWHUYDO�NRQWXU�SHWD�VWUXNWXU�NHGDODPDQ����PHWHU�
6HFDUD� NHVHOXUXKDQ� DQWDUD� SHWD� VWUXNWXU� ZDNWX� GDQ� SHWD
VWUXNWXU� NHGDODPDQ� VXGDK� PXODL� PHQXQMXNDQ� EHUEHGD
FXNXS�EHUEHGD�

6HFDUD�NHVHOXUXKDQ�PRUIRORJL�7RS�3DOHRJHQ�SDOXQJ
EHUDGD� GL� %DUDWGD\D� NHPXGLDQ� VHPDNLQ� PHQGDQJNDO
NHDUDK� %DUDWODXW�� 6HGDQJNDQ� SDGD� EDJLDQ� SDSDUDQ� SDGD
]DPDQ� LQL� WLQJJLDQ� EHUDGD� SDGD� VLVL� VHEHODK� XWDUD� GDQ
VHODWDQ� VDMD�� EHOXP�VHFDUD�PH\HOXUXK�GDQ�EDJLDQ� WHQJDK
SDSDUDQ�KLQJJD�NHDUDK�7LPXUODXW�PDVLK�EHUXSD�UHQGDKDQ�

3HWD� 6WUXNWXU� :DNWX� GDQ� .HGDODPDQ� %RWWRP
3DOHRJHQ

3HWD� VWUXNWXU� ZDNWX� %RWWRP� 3DOHRJHQ� PHPLOLNL
LQWHUYDO� ZDNWX� �������� KLQJJD� ��������� PLOOLVHFRQG�

*DPEDU������$�3HWD�6WUXNWXU�ZDNWX�7RS�3DOHRJHQ��%��3HWD�6WUXNWXU�NHGDODPDQ�7RS�3DOHRJHQ

*DPEDU������$��3HWD�6WUXNWXU�ZDNWX�%RWWRP�3DOHRJHQ��%��3HWD�6WUXNWXU�NHGDODPDQ�%RWWRP�3DOHRJHQ
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6HFDUD� KLVWRJUDP� SHQ\HEDUDQ�� ZDNWX� WHEDQ\DN� EHUDGD
SDGD� LQWHUYDO� ����� �� ����� PV� �PLOOLVHFRQG�� GHQJDQ
SHUVHQWDVL���������,QWHUYDO�NRQWXU�SHWD�VWUXNWXU�ZDNWX����
PV��*DPEDU�����

6HGDQJNDQ� SHWD� VWUXNWXU� NHGDODPDQ� %RWWRP
3DOHRJHQ�EHUDGD�GL� LQWHUYDO�NHGDODPDQ� ��������KLQJJD� �
�������� PHWHU� GLEDZDK� SHUPXNDDQ� ODXW�� 6HFDUD
KLVWRJUDP�� SHQ\HEDUDQ� NHGDODPDQ� WHUEDQ\DN� SDGD
NHGDODPDQ� ���������� PHWHU� GLEDZDK� SHUPXNDDQ� ODXW
GHQJDQ� SHUVHQWDVL� ������� ,QWHUYDO� NRQWXU� SHWD� VWUXNWXU
NHGDODPDQ� ��� PHWHU�� 6HFDUD� NHVHOXUXKDQ� DQWDUD� SHWD
VWUXNWXU�ZDNWX�GDQ�SHWD� VWUXNWXU�NHGDODPDQ�PHQXQMXNDQ
SHUEHUGDDQ�FXNXS�WLQJJL�EHUEHGD�

6HFDUD� NHVHOXUXKDQ� PRUIRORJL� %RWWRP� 3DOHRJHQ
SDOXQJ�EHUDGD�GL�%DUDWGD\D�PHPDQMDQJ�NHDUDK�7LPXU�ODXW
NHPXGLDQ�VHPDNLQ�PHQGDQJNDO�NHDUDK�8WDUD�GDQ�6HODWDQ�
6HKLQJJD� WLQJJLDQ� EHUDGD� SDGD� VHEHODK� 7HQJJDUD� GDQ
8WDUD�KLQJJD�%DUDW�ODXW�

6WUXNWXU�JHRORJL� SDGD� DUHD�SHQHOLWLDQ� VHFDUD�XPXP
GLNRQWURO�ROHK�VHVDU�XWDPD�=RQD�6HVDU�3DOXQJ�$UX�8WDUD
GL� WHSLDQ�SDSDUDQ�VDPSDL� OHUHQJ��PHQJDUDK�XWDUD� �� WLPXU
ODXW� NH� VHODWDQ� �� EDUDW� GD\D�� 6WUXNWXU� LNXWDQ�\DLWX� VHVDU�
VHVDU�QRUPDO�PHQJDUDK�XWDUD���WLPXU�ODXW�NH�VHODWDQ���EDUDW
GD\D�GL�SDSDUDQ�VHEHODK�WLPXU�]RQDU�VHVDU�XWDPD��

6WXGL� DZD� OSRWHQVL� PLJDV� GL� SHUDLUDQ� :RNDP
EHUGDVDUNDQ� KDVLO� VXUYHL� .5�� *HRPDULQ� ,,,�� GDUL� KDVLO
LQWHUSUHWDVL� DZDO� VHLVPLN� VWDFNLQJ� VLQJOH�FKDQQHO�
GLMXPSDL� HQDP� ORNDVL� SRWHQVL� MHEDNDQ� KLGURNDUERQ� GDUL
XPXU�3DOHRJHQ���1HRJHQ��\DLWX�GXD�ORNDVL�ORNDVL�GDUL�3HWD
7RS� 1HRJHQ�� GDQ� HPSDW� ORNDVL� 7RS� 3DOHRJHQ� �*DPEDU
����

.(6,038/$1�'$1�6$5$1
3DGD� SHQDPSDQJ� VHLVPLN� GDUL� KDVLO� VXUYHL� GHQJDQ

.5��*HRPDULQ�,,,�GL�SHUDLUDQ:RNDP�����WHODK�GLODNXNDQ
LQWHUSUHWDVL�DVSHN�VWUXNWXU�JHRORJL�GDQ�SHUODSLVDQ�VHGLPHQ
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