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6LQWHVLV�GDQ�.DUDNWHULVDVL�1DQRSDUWLNHO�0DJQHWLN�&R=Q)H�2��

GHQJDQ�0HWRGH�.RSUHVLSLWDVL 

+HUL�.LVZDQWR���(GL�6XKDU\DGL���7DNHVKL�.DWR���6DWRVKL�,ZDWD�� 

 
�3URJUDP�6WXGL�)LVLND��,QVLWXW�7HNQRORJL�GDQ�6DLQV�1DKGODWXO�8ODPD�3HNDORQJDQ�� 

-O��.DUDQJGRZR�1R����.HGXQJZXQL�3HNDORQJDQ�-DZD�7HQJDK��������,QGRQHVLD 
��'HSDUWHPHQ�)LVLND��)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP� 

8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD��,QGRQHVLD 
��'HSDUWPHQW�RI�(OHFWURQLFV��1DJR\D�8QLYHUVLW\��-DSDQ 

�,QVLWXWH�RI�0DWHULDOV�DQG�6\VWHPV�6XVWDLQDELOLW\��1DJR\D�8QLYHUVLW\��-DSDQ 

3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO���KHULNLV#LWVQXSHNDORQJDQ�DF�LG��+HUL�.LVZDQWR� 

$%675$. 

1DQRSDUWLNHO�&R=Q)H�2��WHODK�EHUKDVLO�GLVLQWHVLV�GHQJDQ�PHWRGH�NRSUHVLSLWDVL�GDQ�

GLDQQHDOLQJ�SDGD�VXKX�\DQJ�EHUEHGD��\DLWX�����&������&������&�GDQ������&�VHODPD�

�� MDP�� 8NXUDQ� NULVWDOLW� GLHVWLPDVL� GHQJDQ� IRUPXOD� 6FKHUUHU¶V� GDQ� GLWHPXNDQ�

PHQLQJNDW� GDUL� ����� KLQJJD� ����� QP� DNLEDW� SHUWXPEXKDQ� EXWLU�� 3DUDPHWHU� NLVL�

GLWHPXNDQ�PHQLQJNDW�GDUL������KLQJJD������c�DNLEDW�VXEWLWXVL�=Q�DNLEDW�VXEWLWXVL�=Q�

\DQJ� PHPLOLNL� UDGLXV� � LRQLF� OHELK� EHVDU�� 6SHNWUD� )7,5� PHQJNRQILUPDVL� DGDQ\D�

YLEUDVL� VWUHWFKLQJ� SDGD� ELODQJDQ� JHORPEDQJ� VHNLWDU� ���� GDQ� ���� FP-�� SDGD� NLVL�

WHWUDKHGUDO� GDQ�NLVL� RNWDKHGUDO��%DLN�NRHUVLYLWDV� �+F��PDXSXQ�PDJQHWLVDVL� VDWXUDVL�

�0V��PHQLQJNDW�GDUL� ��-����HPX�J�GDQ�����–� ����2H�GHQJDQ�PHQLQJNDWQ\D� VXKX�

DQQHDOLQJ� NDUHQD� DGDQ\D� SHUWXPEXKDQ� EXWLU� VHUWD� SHUXEDKDQ� PLNURVWUXNWXU�� &LWUD�

7(0� PHQXQMXNDQ� EDKZD� PRUIRORJL� GDQ� PLNURVWUXNWXU� EHUXEDK� VHFDUD� VLJQLILNDQ�

VHODPD�DQQHDOLQJ��3DGD�VXKX������&�PHPEHULNDQ�KDVLO�RSWLPXP�SDGD�QLODL�0V�GDQ�

+F�QDQRSDUWLNHO�&R=Q)H�2�� 

.DWD�.XQFL������1DQRSDUWLNHO�&R=Q)H�2���6XKX�$QQHDOLQJ��6WUXNWXU�.ULVWDO��6LIDW�

.HPDJQHWDQ�� 
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$%675$&7 

&R=Q)H�2�� QDQRSDUWLFOHV� ZDV� VXFFHVVIXOO\� V\QWKHVL]HG� E\� WKH� FRSUHFLSLWDWLRQ�

PHWKRG�DQG�DQQHDOHG�DW�GLIIHUHQW�WHPSHUDWXUHV��QDPHO\�����&������&������&�DQG�

�����&�IRU�WZR�KRXUV��7KH�VL]H�RI�WKH�FU\VWDOOLWHV�ZDV�HVWLPDWHG�E\�WKH�6FKHUUHU¶V�

IRUPXOD� DQG� IRXQG� WR� LQFUHDVH� IURP� ����� WR� ����� QP� GXH� WR� JUDLQ� JURZWK�� 7KH���

ODWWLFH�SDUDPHWHU�ZDV�IRXQG�WR�LQFUHDVH�IURP������WR������c�GXH�WR�=Q�VXEVWLWXWLRQ�

ZKLFK� KDV� D� ODUJHU� LRQLF� UDGLXV�� 7KH� )7,5� VSHFWUD� FRQILUP� WKH� H[LVWHQFH� RI�

VWUHWFKLQJ�YLEUDWLRQV�LQ�ZDYH�QXPEHUV�DURXQG�����DQG�����FP-��LQ�WKH�WHWUDKHGUDO�

ODWWLFH� DQG� RFWDKHGUDO� ODWWLFH�� %RWK� FRHUFLYLW\� DQG� VDWXUDWLRQ� PDJQHWL]DWLRQ�������

LQFUHDVHG� IURP� ��� -� ���� HPX� �� J� DQG� ���� -� ����2H�ZLWK� LQFUHDVLQJ� DQQHDOLQJ����

WHPSHUDWXUH�� 7KLV� FDQ� EH� FRUUHODWHG� ZLWK� JUDLQ� JURZWK� DQG� PLFURVWUXFWXUDO���

FKDQJHV�� 7(0� LPDJHV� VKRZ� WKDW� PRUSKRORJ\� DQG� PLFURVWUXFWXUH� VLJQLILFDQWO\�

FKDQJHG�GXULQJ� DQQHDOLQJ�SURFHVV��$W� D� WHPSHUDWXUH�RI������ �&�JLYHV�RSWLPXP������

UHVXOWV�IRU�WKH�0V�DQG�+F�YDOXHV�RI�&R=Q)H�2��QDQRSDUWLFOHV�� 

.H\ZRUGV� �� &R=Q)H�2��� $QQHDOLQJ� WHPSHUDWXUH�� &U\VWDO� 6WUXFWXUH�� 0DJQHWLF�

3URSHUWLHV� 

�� 3HQGDKXOXDQ 

1DQRSDUWLNHO�PDJQHWLN�PHUXSDNDQ�VDODK�

VDWX� MHQLV� QDQRSDUWLNHO� \DQJ� EDQ\DN�

GLWHOLWL� NDUHQD� VLIDWQ\D� \DQJ� XQLN� GDQ�

XNXUDQ�SDUWLNHOQ\D�\DQJ�GDSDW�GLNRQWURO�

>�@�� 8NXUDQ� NULVWDOLW� WHUVHEXW�

PHPSHQJDUXKL�VLIDW�NHPDJQHWDQQ\D�>�@��

ROHK� NDUHQD� LWX�� SHQJRODKDQ� IHULW� LQL�

PHQMDGL� SHQWLQJ� GDQ� PHQDULN� XQWXN�

GLNDML�� 6DODK� VDWX� QDQRSDUWLNHO� \DQJ�

EDQ\DN� GLNDML� VDDW� LQL� DGDODK� QDQR�

SDUWLNHO�IHULW� 

%HUGDVDUNDQ� VWUXNWXU� NULVWDOQ\D��

IHULW� GLNODVLILNDVLNDQ�PHQMDGL� WLJD� MHQLV�

\DLWX�JDUQHW��PDJQHWR-SOXPELWH�GDQ�VSL�

QHO�>�@��'DUL�NHWLJD�MHQLV�WHUVHEXW��VSLQHO�

VSLQHO� IHULW� PHUXSDNDQ� VDODK� VDWX� \DQJ�

EDQ\DN� GLNDML� DNUHQD� DSOLNDVLQ\D� \DQJ�

OXDV��PLVDOQ\D�VHEDJDL�PHGLD�SHQ\LPSDQ�

GDWD��PDJQHWLF�GHYLFHV�� IHUUR-IOXLGV��GUXJ�

GHOLYHU\��GDQ�ODLQ-ODLQ�>�@� 

%HUEDJDL� PHWRGH� XQWXN��������

PHQVLQWHVLV� QDQRSDUWLNHO� IHULW� WHODK�����

EDQ\DN� GLNHPEDQJNDQ� VHSHUWL� PHWRGH���

VRO-JHO�� PLFURZDYH� DXWR-FRPEXVWLRQ���

FHUDPLF� SURFHVVLQJ�� K\GURO\VLV������������

PHFKDQLFDO�DOOR\��KRW-SUHVV�VLQWHULQJ�GDQ�

NRSUHVLSLWDVL� >�@�� 'L� DQWDUD� PHWRGH-

PHWRGH�WHUVHEXW��NRSUHVLSLWDVL�PHUXSDNDQ�

VDODK� VDWX� PHWRGH� \DQJ� EDQ\DN� GLSLOLK�

NDUHQD� HIHNWLYLWDV� GDQ� SURGXNWLYLWDVQ\D��

6HODLQ� PXGDK� GDODP� KRPRJHQLVDVL�
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SUHNXUVRU�� ELD\D� \DQJ� UHODWLI� PXUDK�� ZDNWX�

VLQWHVLV� \DQJ� UHODWLI� VLQJNDW� VHUWD� GDSDW�����

GLODNXNDQ�SDGD� VXKX� UHQGDK��6HODLQ� LWX� MXJD�

PHPLOLNL� FRQWURO� \DQJ�EDLN� WHUKDGDS�XNXUDQ�

SDUWLNHO� PHODOXL� SHQGHNDWDQ� VWRLNLRPHWULQ\D�

>�@� 

6HPHQWDUD� LWX�� 6XQGDUDMDQ� �������������

PHQ\DWDNDQ� EDKZD� VLIDW� NHPDJQHWDQ� QDQR�

SDUWLNHO� VHODLQ� GLSHQJDUXKL� ROHK� NRPSRVLVL�

MXJD� GLSHQJDUXKL� ROHK� SHPDQDVDQ� SDVFD����

VLQWHVLV� VHSHUWL� DQQHDOLQJ�� 3HPDQDVDQ� LQL�

EHUWXMXDQ� XQWXN� PHPSHUEDLNL� PLNURVWUXNWXU�

GDQ� PHQLQJNDWNDQ� GHUDMDW� NULVWDOLQLWDV� GDUL�

VDPSHO� >�@�� +DO� LQL� GLVHEDENDQ� NDUHQD����

DGDQ\D�UHFRYHU\��UHFU\VWDOOL]DWLRQ�GDQ�JUDLQ�

JURZWK� >�@�� %HEHUDSD� SHQHOLWLDQ� WHUNDLW�

SHQJDUXK� VXKX� DQQHDOLQJ� WHUKDGDS� VWUXNWXU�

NULVWDO� GDQ� VLIDW� NHPDJQHWDQ� SDGD� QDQR�

SDUWLNHO� GDQ� IHULW� WHODK� EDQ\DN� GLODNXNDQ��

WDSL� VHMDXK� LQL� WLGDN� EDQ\DN� GLWHPXNDQ�

SHQHOLWLDQ� SHQJDUXK� VXKX� DQQHDOLQJ� SDGD��

QDQRSDUWLNHO� &R=Q)H�2�� VHKLQJJD� PHQDULN�

XQWXN�GLNDML� 

-DIDUL� GNN�� �������� PHQHOLWL� SHQJDUXK�

VXKX� DQQHDOLQJ� WHUKDGDS� IDVH� WUDQVLVL������

PDJQHWLN�SDGD�QDQRSDUWLNHO�)H�2��>�@��+DVLO�

SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� 0V� GDQ����

XNXUDQ� NULVWDOLW� PHQLQJNDW� GHQJDQ�����

PHQLQJNDWQ\D� VXKX� DQQHDOLQJ�� (O-6D\HG�

GNN�� ������� PHQ\DWDNDQ� EDKZD� SDUDPHWHU�

NLVL� GDQ� XNXUDQ� SDUWLNHO� QDQRSDUWLNHO�

1L)H�2�� PHQLQJNDW� VHLULQJ� PHQLQJNDWQ\D�

VXKX�DQQHDOLQJ��0V� GDQ�+F� MXJD� GLWHPXNDQ�

PHQLQJNDW� \DQJ� GLNDLWNDQ� XNXUDQ� SDUWLNHO�

GDQ� GLVWULEXVL� NDWLRQ� >��@�� 6HGDQJNDQ������

'LSSRQJ�GNN���������PHQHOLWL�SHQJDUXK�

VXKX�DQQHDOLQJ�SDGD�VWUXNWXU�NULVWDO�GDQ�

VLIDW�NHPDJQHWDQ�QDQRSDUWLNHO�&R)H�2�

-6L2��� ,QWHQVLWDV� SXQFDN� GLIUDNVL� SDGD�

KDVLO� ;5'� PHQLQJNDW� VHLULQJ� GHQJDQ����

PHQLQJNDWQ\D� VXKX� DQQHDOLQJ� \DQJ�

PHQJLQGLNDVLNDQ� DGDQ\D� SHQLQJNDWDQ��

GHUDMDW� NULVWDOLQLWDV� >��@�� +DVLO���������

SHQJDPDWDQ� PHQXQMXNNDQ� EDKZD����

XNXUDQ� EDKZD� XNXUDQ� NULVWDO�����������

PDJQHWLVDVL� VDWXUDVL� �0V�� GDQ���������

NRHUVLYLWDV� �+F�� FHQGHUXQJ� PHQLQJNDW�

GHQJDQ�PHQLQJNDWQ\D�VXKX�DQQHDOLQJ�� 

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�

PHQVLQWHVLV� GDQ� PHQJNDUDNWHULVDVL� QD�

QRSDUWLNHO� PDJQHWLN� &R=Q)H�2�� \DQJ�

GLVLQWHVLV� GHQJDQ�PHWRGH� NRSUHVLSLWDVL���

.DUDNWHULVDVL�VWUXNWXU����.ULVWDO�GDQ�VLIDW�

NHPDJQHWDQ� QDQRSDUWLNHO� &R=Q)H�2��

GLODNXNDQ�GHQJDQ�;-5D\�'LIIUDFWRPHWHU�

�;5'��� 7UDQVPLVVLRQ� (OHFWURQ����������

0LFURVFRS\� �7(0���)RXULHU�7UDQVIRUP�

,QIUD� 5HG� �)7,5�� 6SHFWURVFRS\�� GDQ�

9LEUDWLQJ�0DJQHWR�6DPSOH��960�� 

 

���%DKDQ�GDQ�0HWRGH 

6DPSHO� QDQRSDUWLNHO� &R=Q)H�2�������

GLVLQWHVLV�GHQJDQ�PHWRGH�NRSUHVLSLWDVL��

3UHFXUVRU� GLJXQDNDQ� XQWXN���������

PHQVLQWHVLV� QDQRSDUWLNHO� DGDODK�������

VHEDJDL� EHULNXW�� )H&O��� &R&O��� =Q62���

VHUWD� +&O� GDUL� 0HUFN�� -HUPDQ�� 6H�

GDQJNDQ� SUHFXUVRU� XQWXN� PHPEXDW�

ODUXWDQ�EDVD�DGDODK�1D2+�GDUL�0HUFN��

6DPSHO� KDVLO� NRSUHVLSLWDVL� EHUEHQWXN�
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XQWXN� PHQJNRQILUPDVL� SHPEHQWXNDQ�

IDVH� VSLQHO�� 6LIDW� NHPDJQHWDQ� �0V� GDQ�

+F�� SDGD� VDPSHO� GLXNXU� GHQJDQ��������

9LEUDWLQJ�6DPSOH�0DJQHWRPHWHU��960�

5LNHQ� 'HQVKL� &R� /WG�� SDGD� VXKX�

NDPDU� 

 

���+DVLO�GDQ�3HPEDKDVDQ 

.DMLDQ� VWUXNWXU� NULVWDO� QDQRSDUWLNHO�

&R=Q)H�2�� EHUGDVDUNDQ� KDVLO�������

NDUDNWHULVDVL� ;5'� VHSHUWL� GLWXQMXNNDQ�

SDGD�*DPEDU���� 

3ROD� ;5'� PHQJNRQILUPDVL� EDKZD���

QDQRSDUWLNHO� &R=Q)H�2�� WHODK� EHUKDVLO�

GLVLQWHVLV� \DQJ� GLWDQGDL� GHQJDQ������

PXQFXOQ\D�SXQFDN�GLIUDNVL�NKDV�VSLQHO�

IHULW�� 3ROD� LQL� WHODK� GLFRFRNDQ� GHQJDQ�

GDWD� VWDQGDU� GLIUDNVL� &R)H�2�� �-&3'6�

QRPRU� ��-������ GDQ� =Q)H�2�� �-&3'6�

GU\� SRZGHU� \DQJ� VHODQMXWQ\D� GLODNXNDQ�

SURVHV� � � � � �DQQHDOLQJ� SDGD� VXKX� ����&��

����&�� ����&� GDQ� �����&� \DQJ� GLWDKDQ�

VHODPD�GXD�MDP�� 

6WUXNWXU� NULVWDO� VDPSHO� GLNDUDN�

WHULVDVL� GHQJDQ� 5LJDNX� 0LQL)OH[� ����

%HQFKWRS� ;-5D\� 'LIIUDFWRPHWHU� �;5'��

PHQJJXQDNDQ� UDGLDVL�PRQRNURPDWLN�&X�

.Į� �Ȝ�  ��� �����c��� 3ROD�;5'�GLUHNDP�

GDODP�UHQWDQJ�����-������6WUXNWXU�PLNUR��

XNXUDQ� GDQ� EHQWXN� VDPSHO� GLDPDWL�

GHQJDQ� 7UDQVPLVVLRQ� (OHFWURQ������������

0LFURVFRS\� �-(2/� 7(0� –� �����������

GLRSHUDVLNDQ� SDGD� ���� N9�� VHGDQJNDQ�

GLVWULEXVL� XNXUDQ� SDUWLNHO� GLWHQWXNDQ�

GHQJDQ�PHQJJXQDNDQ�VRIWZDUH� ,PDJH--��

$QDOLVLV� LNDWDQ� GLXNXU� GHQJDQ� )RXULHU�

7UDQVIRUP� ,QIUD� 5HG� �)7,5��������������

6SHFWURVFRS\� 6KLPDG]X� 3UHVWLJH-�����

*DPEDU����3ROD�;5'�QDQRSDUWLNHO�&R=Q)H�2��SDGD�VXKX�DQQHDOLQJ�

�D��QRQ-DQQHDOHG����E������&���F������&���G������&���H�������&� 
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QRPRU� ��-������� 7HUGDSDW� OLPD� SXQFDN�

GLIUDNVL� \DQJ� GLLGHQWLILNDVL� VHEDJDL� ELGDQJ�

�����������������������������������GDQ�������

PDVLQJ-PDVLQJ� SDGD� �ș� GL� VHNLWDU� VXGXW�

�������������������GDQ������3XQFDN�GLIUDNVL�

GHQJDQ� LQWHQVLWDV� WHUWLQJJL� \DLWX� ELGDQJ�

������GLSLOLK�XQWXN�PHQJDQDOLVLV�SDUDPHWHU�

VWUXNWXU� NULVWDO�� 3DUDPHWHU� NLVL� GLWHPXNDQ�

PHQLQJNDW� VHSHUWL� \DQJ� GLODSRUNDQ� ROHK�

+DVVDGHH� GNN�� >��@� *XO� >�@� >�@� GDQ���������

7DWDUFKXN� GNN�� >��@� SDGD� SHQHOLWLDQ������

VHEHOXPQ\D��+DO�LQL�GDSDW�GLMHODVNDQ�NDUHQD�

MDUL-MDUL� NDWLRQ� =Q��� ������ c�� OHELK� EHVDU�

GDULSDGD� MDUL-MDUL� NDWLRQ� &R��� ������ c���

8NXUDQ� NULVWDOLW� QDQRSDUWLNHO� GLHVWLPDVL�

GHQJDQ�PHQJJXQDNDQ�IRUPXOD�6FKHUUHU�GDQ�

GLWHPXNDQ�PHQLQJNDW� GDUL� ����� QP�KLQJJD�

����� QP� GHQJDQ� PHQLQJNDWQ\D� VXKX�������

DQQHDOLQJ� 

3DGD� *DPEDU� ��� GDSDW� GLDPDWL����

EDKZD� LQWHQVLWDV� SXQFDN� GLIUDNVL� ELGDQJ�

������ SDGD� VDPSHO� SDVFD� DQQHDOLQJ�����

PHPLOLNL� LQWHQVLWDV� SXQFDN� GLIUDNVL� \DQJ�

OHELK� WLQJJL� GDQ� WDMDP� \DQJ�����������

PHQJLQGLNDVLNDQ� EDKZD� GHUDMDW�������������

NULVWDOLQLWDVQ\D� PHQLQJNDW� VHLULQJ� GHQJDQ�

PHQLQJNDWQ\D� VXKX� DQQHDOLQJ�� +DO� LQL����

PHQ\HEDENDQ� NLVL� NULVWDO� PHQJDODPL����

SHPXDLDQ� �H[SDQVLRQ�� VHKLQJJD� MDUDN� DQWDU�

ELGDQJ�GLIUDNVL��G��EHUWDPEDK�SDQMDQJ�� 

6HODLQ�LWX��SROD�;5'�SDGD�*DPEDU�

�� MXJD� PHQJNRQILUPDVL� NHEHUDGDDQ� IDVD�

LPSXULWDV� SDGD� VDPSHO� QDQRSDUWLNHO� DQWDUD�

ODLQ�IDVD�=Q2�GDQ�)H�2���)DVD�=Q2��-&3'6�

QR����-������ WHUEHQWXN�PHODOXL�PHNDQLVPH�

UHDNVL� GHNRPSRVLVL� IDVD� =Q�2+��� DNLEDW�

SHUODNXDQ� SDQDV� \DQJ� GLEHULNDQ� PHOHELKL�

WLWLN�OHOHKQ\D��\DLWX�����&��06'6�&$6�QR��

�����-��-���� 5HDNVL� GHNRPSRVLVL� WHUVHEXW�

PHPHQXKL�SHUVDPDDQ�����EHULNXW� 

 ��� 

=Q2�PHUXSDNDQ�PDWHULDO�GLDPDJQHWLN�\DQJ�

PHPLOLNL� VWUXNWXU� NULVWDO� KH[DJRQDO�

ZXUVW]LWH� GHQJDQ� SDUDPHWHU� NLVL� PDVLQJ-

PDVLQJ�EHUXNXUDQ�D� ������c�GDQ�F� ������

c� >�@�� .HEHUDGDDQ� =Q2� GDODP� VDPSHO����

PDWHULDO� PDJQHWLN� IHUULW� DNDQ� WXUXW����������

EHUNRQWULEXVL� PHOHPDKNDQ� UHVSRQ�����������

NHPDJQHWDQ� VDPSHO��.HEHUDGDDQ�=Q2� MXJD�

PHQMDGL� LQGLNDVL� EDKZD� WHUGDSDW� VHQ\DZD�

=Q� KLGURNVLGD� \DQJ� WLGDN� EHUKDVLO� EHUHDNVL�

PHPEHQWXN� VHQ\DZD� IHUULW� &R=Q)H�2���

$NLEDWQ\D� VDPSHO� DNDQ� PHQJDODPL�

GHIHVLHQVL� LRQ� =Q� GDQ� PHQ\HEDENDQ�

SHQ\LPSDQJDQ�SROD�GLVWULEXVL� NDWLRQ-NDWLRQ�

SHQ\XVXQ� QDQRSDUWLNHO� GDUL� VWRLNLRPHWUL�

&R=Q)H�2��\DQJ�GLKDUDSNDQ� 

6HGDQJNDQ� )DVD� )H�2�� �-&3'6� QR��

��-������WHUEHQWXN�GDUL�SURVHV�GHNRPSRVLVL�

WHUPDO� VHQ\DZD�)H2�2+��SDGD� VXKX�GLDWDV�

����&�� 0HNDQLVPH� UHDNVL� SHPEHQWXNDQ�

VHQ\DZD� )H�2�� GDSDW� GLWXOLVNDQ� VHVXDL����

SHUVDPDDQ���EHULNXW� 

 ����� 

)DVD�)H�2��EHUVLIDW� IHUULPDJQHWLN�GL�EDZDK�

VXKX� ����&�� )DVD� LQL� PHPLOLNL� VWUXNWXU��

NULVWDO�NXELN�)&&�VSLQHO�>�@�� 
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6HFDUD� GHWDLO�� SHQJDUXK� VXKX������

DQQHDOLQJ�WHUKDGDS�XNXUDQ�NULVWDOLW��VWUDLQ�

GDQ� � � � � SDUDPHWHU� NLVL� GDQ� GHQVLWDV�

GLVDMLNDQ�SDGD�7DEHO���EHULNXW� 

7DEHO� ��� 3HQJDUXK� VXKX� DQQHDOLQJ��������

WHUKDGDS� XNXUDQ� NULVWDOLW�� VWUDLQ� GDQ�����

SDUDPHWHU�NLVL 

6DPSHO� QDQRSDUWLNHO� &R=Q)H�2��

SDVFD�DQQHDOLQJ�PHPLOLNL�XNXUDQ�NULVWDOLW�

\DQJ� OHELK� EHVDU� GLEDQGLQJNDQ� VDPSHO�

WDQSD�SHUODNXDQ�DQQHDOLQJ��0HQLQJNDWQ\D�

VXKX� DQQHDOLQJ� PHQ\HEDENDQ� XNXUDQ�

NULVWDOLW�PHQLQJNDW�GDQ�PHQXUXQNDQ�QLODL�

VWUDLQ�� 6WUDLQ� EHUSRWHQVL� PHQ\HEDENDQ�����������

SHUPXNDDQ� NULVWDO� PHQMDGL� WLGDN� WHUDWXU�

�VXUIDFH� GLVRUGHUQHVV�� VHKLQJJD� GDSDW�

PHQJKDPEDW� SHUWXPEXKDQ� NULVWDO� >��@��

GHQJDQ� EHUNXUDQJQ\D� QLODL� VWUDLQ�

PHQJDNLEDWNDQ� SURVHV� SHUWXPEXKDQ����

NULVWDOLW� EHUODQJVXQJ� GHQJDQ� EDLN���������

VHKLQJJD� PHQJKDVLONDQ� XNXUDQ� NULVWDOLW�

\DQJ�OHELK�EHVDU� 

6HFDUD� PDWHPDWLV�� KXEXQJDQ�����

XNXUDQ� EXWLU� QDQRSDUWLNHO� WHUKDGDS� VXKX�

DQQHDOLQJ� GDSDW� GLQ\DWDNDQ� GHQJDQ�����

SHUVDPDDQ�$UKHQLXV� 

��������� 

GHQJDQ�W�EXWLU�13V�DGDODK�XNXUDQ�EXWLU�QDQR�

SDUWLNHO�� &� DGDODK� NRQVWDQWD� ODMX� UHDNVL����

VSHVLILN� QDQRSDUWLNHO�� (� PHQ\DWDNDQ� HQHUJL�

DNWLYDVL� QDQRSDUWLNHO�� 5� DGDODK� NRQVWDQWD�

XPXP� JDV� LGHDO�� GDQ� 7� PHQ\DWDNDQ� VXKX�

PXWODN�DQQHDOLQJ�� 

6DPSHO� QDQRSDUWLNHO� &R=Q)H�2����

SDVFD� DQQHDOLQJ� PHPLOLNL� XNXUDQ� NULVWDOLW�

\DQJ�OHELK�EHVDU�GLEDQGLQJNDQ�VDPSHO�WDQSD�

SHUODNXDQ� DQQHDOLQJ�� %HUGDVDUNDQ� 7DEHO� ���

GDSDW� GLDPDWL� EDKZD� PHQLQJNDWQ\D� VXKX��

DQQHDOLQJ� GDSDW� PHQLQJNDWNDQ� XNXUDQ����

NULVWDOLW� GDQ�PHQXUXQNDQ�QLODL� VWUDLQ��6WUDLQ�

EHUSRWHQVL� PHQ\HEDENDQ� SHUPXNDDQ� NULVWDO�

PHQMDGL� WLGDN� WHUDWXU� �VXUIDFH� GLVRUGHUQHVV��

VHKLQJJD� GDSDW� PHQJKDPEDW� SHUWXPEXKDQ�

NULVWDO� � \DQJ� DNKLUQ\D� EHUGDPSDN� SDGD����

XNXUDQ� NULVWDOLW�� 2OHK� NDUHQD� LWX�� GHQJDQ�

EHUNXUDQJQ\D� QLODL� VWUDLQ� PHQJDNLEDWNDQ�

SURVHV� SHUWXPEXKDQ� NULVWDOLW� EHUODQJVXQJ�

GHQJDQ� EDLN� VHKLQJJD�PHQJKDVLONDQ� XNXUDQ�

NULVWDOLW� \DQJ� OHELK� EHVDU�� 6HODLQ� LWX���

PHQLQJNDWQ\D� XNXUDQ� NULVWDOLW� MXJD� GDSDW�

GLNRUHODVLNDQ� GHQJDQ� HQHUJL� WHUPDO� �GDODP�

EHQWXN� GLIXVL� SDQDV�� \DQJ� GLEHULNDQ� SDGD�

SHUPXNDDQ� QDQRSDUWLNHO� VHKLQJJD� PHPLFX�

WHUMDGLQ\D�SHUWXPEXKDQ�EXWLU�EDUX� 

'DODP� SURVHV� SHUWXPEXKDQ� EXWLU�

�JUDLQ� JURZWK��� QDQRSDUWLNHO� PHQJDODPL�

WDKDS� QXNOHDVL�� 3DGD� WDKDS� LQL�� QDQRSDUWLNHO�����

PHQJDODPL� HQHUJL� SHUPXNDDQ� �VXUIDFH�����

HQHUJ\�� EHUNXUDQJ� DNLEDW� DGDQ\D� JD\D���

SHQJJHUDN� �GULYLQJ� IRUFH�� \DQJ� EHNHUMD� GL�

VHOXUXK� EDJLDQ� SHUPXNDDQ� QDQRSDUWLNHO����

XQWXN� EHULQWHUDNVL� GHQJDQ� SHUPXNDDQ�������

1
R 

6XKX��������
$QQHDOLQJ�

��&� 

8NXUDQ�
.ULVWDOLW�
�QP� 

6WUDLQ 
�[���-�� 

3DUDPHWHU�
.LVL��c� 

� - ϭϬ͕Ϯ Ϯ͕ϵϰ ϴ͕ϭϳ 

� ��� ϭϯ͕ϰ Ϯ͕Ϯϴ ϴ͕ϭϵ 

� ��� ϭϵ͕ϰ ϭ͕ϱϴ ϴ͕Ϯϰ 

� ��� Ϯϵ͕ϱ ϭ͕Ϭϯ ϴ͕Ϯϭ 

� ���� ϯϵ͕ϳ Ϭ͕ϳϰ ϴ͕Ϯϱ 
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QDQRSDUWLNHO� ODLQQ\D� �QHLJKERXULQJ� JUDLQ��

GDODP� UDQJND� SURVHV� NRDUVHQLQJ�

�SHUWDPEDKDQ�XNXUDQ�QDQRSDUWLNHO���6HFDUD�

WHUPRGLQDPLN�� JD\D� SHQJJHUDN� XQWXN�����

SHUWXPEXKDQ� EXWLU� DGDODK� HQHUJL� \DQJ�

GLOHSDVNDQ�NHWLND� DWRP�EHUJHUDN�PHOLQWDVL�

EDWDV� GDUL� EXWLU� GHQJDQ� SHUPXNDDQ�������

FHPEXQJ� VDPSDL� NH� EXWLU� GHQJDQ�����������

SHUPXNDDQ�FHNXQ��(QHUJL�EDWDV�EXWLU�QDQR�

SDUWLNHO� OHELK� NHFLO� GDULSDGD� HQHUJL��������

SHUPXNDDQ�QDQRSDUWLNHO� 

.HWLND� GXD� EXWLU� QDQRSDUWLNHO� \DQJ�

PHPLOLNL� DUDK� RULHQWDVL� NULVWDO� EHUEHGD��

VDOLQJ� NRQWDN�� PDND� DNDQ� WHUMDGL� SURVHV�

WUDQVSRUW� DWRP� DQWDU� NHGXD� QDQRSDUWLNHO�

PHODOXL� PHNDQLVPH� FRDOHVFHQFH�� .HGXD�

EXWLU�PHQJDODPL�URWDVL�XQWXN�PHQ\HUDKNDQ�

DUDK� RULHQWDVL� NULVWDO� GHQJDQ� FDUD���������

PHQJXUDQJL� GDHUDK� EDWDV� EXWLU� VHKLQJJD�

DNKLUQ\D� SHUPXNDDQ� NHGXD� EXWLU� VDOLQJ�

NRQWDN� VHFDUD� ODQJVXQJ�� $WRP-DWRP� GDUL�

EXWLU�\DQJ�OHELK�NHFLO�DNDQ�PHQ\DWX�GDODP�

PDWULNV� EXWLU� \DQJ� OHELK� EHVDU�� NHPXGLDQ�

EHUGLIXVL�NH�GDODP�EXWLU�EHVDU� 

6HODLQ� LWX�� SHUODNXDQ� DQQHDOLQJ� MXJD������

EHUSHQJDUXK� WHUKDGDS� VWUDLQ�� %HUGDVDUNDQ�

7DEHO����VHFDUD�XPXP�QLODL�VWUDLQ�PHQXUXQ�

VHLULQJ� GHQJDQ� PHQLQJNDWQ\D� VXKX���������

DQQHDOLQJ�� 6WUDLQ� EHUSRWHQVL� PHQ\HEDENDQ�������

SHUPXNDDQ� NULVWDO� PHQMDGL� WLGDN� WHUDWXU�

�VXUIDFH� GLVRUGHUQHVV�� \DQJ� GDSDW��������

PHQJKDPEDW� SHUWXPEXKDQ� NULVWDO� VHKLQJJD�

EHUGDPSDN�SDGD�XNXUDQ�EXWLU�QDQRSDUWLNHO��

%HUNXUDQJQ\D� VWUDLQ� SDGD� NLVL� NULVWDO������

PHQ\HEDENDQ� SHUWXPEXKDQ� EXWLU� PHQMDGL�

WLGDN� WHUKDPEDW� VHKLQJJD� PHQJKDVLONDQ�

EXWLUDQ� QDQRSDUWLNHO� \DQJ� OHELK� EHVDU�����

VHLULQJ� GHQJDQ� PHQLQJNDWQ\D� VXKX���������

DQQHDOLQJ�� 

3HQJDPDWDQ� PRUIRORJL� GDQ�

PLNURVWUXNWXU� VDPSHO� QDQRSDUWLNHO����������

GLODNXNDQ� GHQJDQ� 7(0��%HQWXN�PRUIRORJL�

EXWLUDQ� QDQRSDUWLNHO� &R=Q)H�2�� GLVDMLNDQ�

SDGD�*DPEDU��� 

*DPEDU����+DVLO�7(0�&R=Q)H�2���GHQJDQ�VXKX��DQQHDOLQJ���D������&���E������& 

�D�����������������������������������������������������������E�� 
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%XWLUDQ� QDQRSDUWLNHO� WHUOLKDW�����

PHQJDODPL� DJORPHUDVL� GDQ� VHEDJLDQ�

PHPEHQWXN� DJUHJDW�� %HUGDVDUNDQ� KDVLO�

NDUDNWHULVDVL� 7(0�� XNXUDQ� EXWLU� QDQR�

SDUWLNHO�&R=Q)H�2��VHEHOXP�GL-DQQHDOLQJ�

DGDODK� ����� QP� GDQ� VHWHODK� GL-DQQHDOLQJ�

DGDODK� ����� QP�� $JORPHUDVL� EXWLU� QDQR�

SDUWLNHO� ELVD� GLGXJD� WHUMDGL� NDUHQD��������

EHEHUDSD� IDNWRU�� 8NXUDQ� QDQRSDUWLNHO�

\DQJ�VDQJDW�NHFLO�VHKLQJJD�PHPLOLNL� OXDV�

SHUPXNDDQ� VSHVLILN� GDQ� WHJDQJDQ��������

SHUPXNDDQ� DQWDU-PXND� \DQJ� EHVDU�� +DO�

LQL�PHQ\HEDENDQ� HQHUJL� SDGD� SHUPXNDDQ�

QDQRSDUWLNHO� WLQJJL� \DQJ�PHPEXDW� QDQR�

SDUWLNHO�WLGDN�VWDELO��VHKLQJJD�SDUWLNHO�VDWX�

GHQJDQ� SDUWLNHO� \DQJ� ODLQQ\D� DNDQ������

EHULNDWDQ�VDWX�GHQJDQ�\DQJ�ODLQQ\D�XQWXN�

PHPEXDW� VWDELO� NHPEDOL�� ,NDWDQ� DQWDU�

SDUWLNHO� WHUVHEXW� \DQJ� PHQ\HEDENDQ����

WHUMDGLQ\D� DJROHPDUDVL�� � 3HUODNXDQ�������

DQQHDOLQJ� PHQJKDVLONDQ� QDQRSDUWLNHO�

GHQJDQ� XNXUDQ� EXWLU� \DQJ� OHELK� EHVDU��

UHQGDK� DJORPHUDVL�� GHQVLWDV� OHELK� WLQJJL��

VHUWD� PHPXQJNLQNDQ� SHPEHQWXNDQ� EXWLU�

EDUX�GHQJDQ�PRUIRORJL�WHUWHQWX�� 

%HUGDVDUNDQ� *DPEDU� ��� WDPSDN�

EXWLU-EXWLU�QDQRSDUWLNHO�&R=Q)H�2��SDVFD�

DQQHDOLQJ� \DQJ� WHUEHQWXN� PHPLOLNL�����

XNXUDQ� EXWLU� \DQJ� UHODWLI� OHELK� EHVDU�����

GDULSDGD�VDPSHO�\DQJ�WLGDN�GL-DQQHDOLQJ��

+DO� LQL� GLNDUHQDNDQ� VHODPD� DQQHDOLQJ�

EXWLU-EXWLU� QDQRSDUWLNHO� PHQJDODPL������

SHUWXPEXKDQ�NULVWDO�� 

0RUIRORJL� EXWLU-EXWLU� QDQRSDUWLNHO�

PHPLOLNL� EHQWXN� EHUDJDP� VHSHUWL� NXEXV�

GDQ� VHJLHQDP�� 5DJDP� EHQWXN� WHUVHEXW�

GLGXJD� WHUMDGL� DNLEDW� SHUEHGDDQ� ODMX������

GHQVLILNDVL� \DQJ� GLDODPL� PDVLQJ-PDVLQJ�

EXWLU�VHODPD�SURVHV�DQQHDOLQJ��'HQVLILNDVL�

DGDODK�SURVHV�SHQJXUDQJDQ�SRURVLWDV�GDODP�

VDPSHO� VHKLQJJD�PHPEXDWQ\D� OHELK�SDGDW��

*XJXV� IXQJVL� QDQRSDUWLNHO� &R=Q)H�2����

GLLQGHQWLILNDVL� GDUL� GDWD� VSHFWUD� )7,5���

VHSHUWL�\DQJ�GLVDMLNDQ�SDGD�*DPEDU���� 

*DPEDU����6SHNWUD�)7,5�QDQRSDUWLNHO�

&R=Q)H�2���D��QRQ-DQQHDOHG���E�������&��

�F�������& 

%HUGDVDUNDQ� *DPEDU� ��� WHULGHQWLILNDVL���

EHEHUDSD�JXJXV�IXQJVL�GDODP�VDPSHO�QDQR�

SDUWLNHO� &R=Q)H�2��� *XJXV� 0RNW� –� 2�����

VHSHUWL�LNDWDQ�&R�–�2�GDQ�)H�–�2�SDGD�VLWH�

%� WHUGDSDW� SDGD� ELODQJDQ� JHORPEDQJ����

VHNLWDU� ���� -� ���� FP-��� 6HGDQJNDQ� JXJXV�

0WHW� –� 2� VHSHUWL� &R� –� 2�� =Q� –� 2�� GDQ�������

)H� –� 2� SDGD� VLWH� $� WHULGHQWLILNDVL� SDGD�

ELODQJDQ� JHORPEDQJ� ���� –� ���� FP-�������

6HPDNLQ� WLQJJL� VXKX� DQQHDOLQJ�� IUHNXHQVL�

YLEUDVL� JXJXV� WHUVHEXW� FHQGHUXQJ� EHUJHVHU�

NH� QLODL� ELODQJDQ� JHORPEDQJ� \DQJ� OHELK�

EHVDU��+DO�LQL�GLVHEDENDQ�NDUHQD�SHUODNXDQ�
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DQQHDOLQJ� PHQ\HEDENDQ� SHUXEDKDQ�����

GLVWULEXVL� NDWLRQ� GDODP� NHGXD� VLWH� DNLEDW�

SHUXEDKDQ� SDQMDQJ� LNDWDQ� DQWDUD� NDWLRQ�

GHQJDQ�RNVLJHQ� 

.DUDNWHULVDVL� VLIDW� NHPDJQHWDQ���

GLODNXNDQ� GHQJDQ�960��.XUYD� KLVWHULVLV�

QDQRSDUWLNHO� &R=Q)H�2�� GLVDMLNDQ� SDGD����

*DPEDU��� 

*DPEDU����.XUYD�KLVWHULVLV�QDQRSDUWLNHO�

&R=Q)H�2���D��QRQ-DQQHDOHG���E�������&��

�F�������& 

$GDSXQ� SHQJDUXK� VXKX� DQQHDOLQJ���������

WHUKDGDS�NRHUVLYLWDV��+F��GDQ�PDJQHWLVDVL�

VDWXUDVL��0V��GLVDMLNDQ�GDODP�7DEHO��� 

 

7DEHO� ��� 3HQJDUXK� VXKX� DQQHDOLQJ��������

WHUKDGDS�NRHUVLYLWDV��+F��GDQ�PDJQHWLVDVL�

VDWXUDVL��0V� 

%HUGDVDUNDQ� 7DEHO� ��� QLODL� +F����

QDQRSDUWLNHO� &R=Q)H�2�� PHQLQJNDW�

GHQJDQ� PHQLQJNDWQ\D� VXKX� DQQHDOLQJ��������������

3HQLQJNDWDQ� VXKX� DQQHDOLQJ� GDSDW�

PHQJDNLEDWNDQ� SURVHV� SHUWXPEXKDQ� EXWLU�

�JUDLQ� JURZWK�� QDQRSDUWLNHO� OHELK� FHSDW�

DNLEDW� HQHUJL� WHUPDO� \DQJ� GLEHULNDQ�������

VHPDNLQ�EHVDU��(QHUJL�WHUPDO�PHQJDVLONDQ�

JD\D� SHQJJHUDN� �GULYLQJ� IRUFH�� \DQJ�����

EHUSHUDQ� GDODP� SURVHV� GHQVLILNDVL� GDQ�

NRHUVHQLQJ��3HQJDUXK�SHUODNXDQ�DQQHDOLQJ�

SDGD� QDQRSDUWLNHO� GDSDW� PHQJDNLEDWNDQ�

VSLQ� SDGD� SHUPXNDDQ� QDQRSDUWLNHO�����

PHPLOLNL� DUDK� DFDN� VHKLQJJD� DNDQ�

PHQJKDVLONDQ� HQHUJL� DQLVRWURSL�������������

SHUPXNDDQ� VHPDNLQ� EHVDU�� +DO� LQL��������

EHULPSOLNDVL� SDGD� QLODL�+F� \DQJ� VHPDNLQ�

EHVDU�� 

6HGDQJNDQ�QLODL�0V�GLWHPXNDQ�MXJD�

PHQLQJNDW� VHLULQJ� GHQJDQ� PHQLQJNDWQ\D�

VXKX� DQQHDOLQJ� \DLWX� GDUL� ��� HPX�JUDP�

KLQJJD� ��� HPX�JUDP�� 3HQLQJNDWDQ� VXKX�

DQQHDOLQJ� PHPLFX� WHUMDGLQ\D����������������

SHUWXPEXKDQ�EXWLU� EDUX� VHEDJDL�KDVLO� GDUL�

SURVHV�GHQVLILNDVL�GDQ�NRDUVHQLQJ��$SDELOD�

SURVHV� DQQHDOLQJ� EHUODQJVXQJ� GHQJDQ�

EDLN��PDND�EXWLU�EDUX�\DQJ�WHUEHQWXN�DNDQ�

PHPLOLNL� XNXUDQ� \DQJ� OHELK� EHVDU� DNLEDW�

SHQJXUDQJDQ�HQHUJL�SDGD�SHUPXNDDQ�EXWLU�

QDQRSDUWLNHO�� 8NXUDQ� EXWLU� QDQRSDUWLNHO�

\DQJ�OHELK�EHVDU�PHQLQJNDWNDQ�SHUJHUDNDQ�

GLQGLQJ� GRPDLQ� QDQRSDUWLNHO� VHKLQJJD��

HQHUJL� GLQGLQJ� GRPDLQ� MXJD� PHQLQJNDW��

3HUJHUDNDQ� GLQGLQJ� GRPDLQ� LQLODK� \DQJ�

EHUNRQWULEXVL� GDODP� PHQLQJNDWNDQ�����

PDJQHWLVDVL�VDWXUDVL�QDQRSDUWLNHO� 

1R 
6XKX�������$Q�

QHDOLQJ���&� 

+F 

�2H� 

0V��HPX�

JUDP� 

� - ��� ���� 

� ��� ��� ���� 

� ��� ��� ���� 

� ��� ��� ���� 

� ���� ��� ���� 
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���6LPSXODQ 

1DQRSDUWLNHO� &R=Q)H�2�� EHUKDVLO����������

GLVLQWHVLV� GHQJDQ� � PHWRGH� NRSUHVLSLWDVL��

3HQLQJNDWDQ� VXKX� DQQHDOLQJ�����������������

PHQ\HEDENDQ� GHUDMDW� NULVWDOLQLWDV���

PHQLQJNDW�� XNXUDQ� NULVWDOLW� VHUWD������������

SDUDPHWHU�NLVL� MXJD�PHQLQJNDW�GDUL������ -�

����� c� GDQ� ����� -� ����� QP� DNLEDW�

SHUWXPEXKDQ� EXWLU�� 0V� GDQ� +F� MXJD�

PHQLQJNDW�GDUL����-�����HPX�J�GDQ����� -�

����2H�VHLULQJ�GHQJDQ�PHQLQJNDWQ\D�VXKX�

DQQHDOLQJ�� 

 

���5HIHUHQVL 

�� 0DD]�� .��� .DULP�� 6�� GDQ� .LP�� *�+��

��������(IIHFW�2I�3DUWLFOH�6L]H�2Q�7KH�

0DJQHWLF�3URSHUWLHV�2I�1L[&R�-[)H�2���

&KHPLFDO�3K\VLFV�/HWWHUV����������-�� 

�� *XELQ�� 6�3�� �������� 0DJQHWLF� 1DQR�

SDUWLFOHV�� :LOH\-9&+� 9HUODJ� *PE+�
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