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3DFLILF�ZKLWH�VKULPS��/LWRSHQDHXV YDQQDPHL��LV�QHZ�VSHFLHV�ZHUH�FXOWXUH�WR�UHSODFH�
WLJHU�VKULPS��3HQDHXV PRQRGRQ��LQ�3XUZRUHMR�YLOODJH��3DVLU�6DNWL�VXE�GLVWULFW�RI�
(DVW� /DPSXQJ� UHVLGHQFH� 7KLV� VWXG\� ZDV� SXUSRVHG� WR� LQYHVWLJDWH� FXOWXUH�
SHUIRUPDQFHV� RI� 3DFLILF ZKLWH� VKULPS� LQ� VHPL� LQWHQVLYH� V\VWHP� LQ� WZR� IDUPHU�
JURXSV��(LJKW�SRQGV�ZLWK��������P���SRQGV DQG�GHQVLW\�RI����LQG�P� ZDV�XVHG�IRU�
WKLV�VWXG\���5HVXOWV�VKRZHG�WKDW�3DFLILF ZKLWH�VKULPS�SHUIRUPDQFHV�ZDV�GLIIHUHQW�
DPRQJ� WZR� IDUPHU� JURXSV�� 6LGR� 0DNPXU� JURXS� VKRZHG� EHWWHU� SHUIRUPDQFH�
FRPSDUHG WR�/HVWDUL�*HPLODQJ�ZLWK�VKRZHG�RI�SRQGV�SURGXFWLYLW\������� NJ�DQG�
������ NJ��UHVSHFWLYHO\��)&5�DQG�65�DPRQJ�WZR�JURXSV�DOVR�VKRZHG�GLIIHUHQW��WKHUH
ZHUH������WR������DQG��������WR��������UHVSHFWLYHO\��+LJK�PRUWDOLW\�DIWHU�:669�
LQIHFWLRQ� ZDV� GHFUHDVHG� SRQG� SURGXFWLYLW\�� :DWHU� TXDOLW\� SDUDPHWHUV� VXFK� DV�
DPPRQLD� ������������� SSP�� DQG� OLJKW� GHQVLW\� ����� FP�� ZHUH� QRW� VXLWDEOH� IRU�
VKULPS�FXOWXUH�LPSDFWHG�WR�SRQG�SURGXFWLYLW\��:669�LQIHFWLRQ�DQG�ZDWHU�TXDOLW\�
SDUDPHWHUV�KDG FRUHOODWLRQ�WR�SRQG�SHUIRUPDQFHV�

.H\ZRUGV��3DFLILF�ZKLWH�VKULPS��VHPL�LQWHQVLYH��SURGXFWLYLW\��QHZ�SRQGV�DUHD��
(DVW�/DPSXQJ

3HQGDKXOXDQ

3RWHQVL� ODKDQ� XQWXN�
SHQJHPEDQJDQ� EXGLGD\D� WDPEDN�
NKXVXVQ\D� XGDQJ� GL� 3URYLQVL�
/DPSXQJ� PHQFDSDL� ������� KD� �%,��
������� � /DPSXQJ� PHQMDGL�
SHQ\XPEDQJ�WHUEHVDU�SURGXNVL�XGDQJ�
YDQDPH� �/LWRSHQDHXV� YDQQDPHL�
QDVLRQDO� WDKXQ� ����� \DLWX� VHEHVDU�
������� WRQ� �..3�� ������� 3URGXNVL�
WHUVHEXW�VHEDJLDQ�EHVDU�GLSHUROHK�GDUL�

� (�PDLO��NDQJ�OXTPDQ��#JPDLO�FRP
Ϯ -XUXVDQ�3HULNDQDQ�GDQ�NHODXWDQ��)DNXOWDV�3HUWDQLDQ��8QLYHUVLWDV�/DPSXQJ
-O��-O�3URI�6�%URGMRQHJRUR�1R���*HGRQJ�0HQHQJ�%DQGDU�/DPSXQJ������
ϯ -XUXVDQ�7HNQLN�3HUWDQLDQ��)DNXOWDV�3HUWDQLDQ��8QLYHUVLWDV�/DPSXQJ
-O��-O�3URI�6�%URGMRQHJRUR�1R���*HGRQJ�0HQHQJ�%DQGDU�/DPSXQJ������

NHJLDWDQ� EXGLGD\D� GHQJDQ� WHNQRORJL�
VHPL� LQWHQVLI� VDPSDL�GHQJDQ� LQWHQVLI�
\DQJ�WHUVHEDU�GL�NDEXSDWHQ�NDEXSDWHQ�
\DQJ� EHUDGD� GL� SHVLVLU� SDQWDL� VHSHUWL�
7XODQJ� %DZDQJ�� /DPSXQJ� 6HODWDQ��
7DQJJDPXV� GDQ� 3HVDZDUDQ���
6HGDQJNDQ� GL� .DEXSDWHQ� /DPSXQJ�
7LPXU��QLODL� SURGXNVL� XGDQJ�YDQDPH�
PDVLK�WHUJRORQJ�UHQGDK�� �5HQGDKQ\D�
SURGXNVL� XGDQJ� YDQDPH� GDHUDK�
WHUVHEXW�GLVHEDENDQ�EHOXP�PDVXNQ\D�
WHNQRORJL� EXGLGD\D� XGDQJ� YDQDPH�
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GDQ VHEDJLDQ�EHVDU�DUHD�SHUWDPEDNDQ�
\DQJ� DGD� PHUXSDNDQ� WDPEDN� XGDQJ�
ZLQGX �3HQDHXV� PRQRGRQ� GHQJDQ�
WHNQRORJL� EXGLGD\D� WUDGLVLRQDO� \DQJ�
GLNHOROD� SULEDGL� GHQJDQ� PRGDO�
WHUEDWDV���

'L�DQWDUD�NHFDPDWDQ�\DQJ�DGD�GL�
/DPSXQJ� 7LPXU� GHQJDQ� SRWHQVL�
SHQJHPEDQJDQ� EXGLGD\D XGDQJ�
YDQDPH� DGDODK� .HFDPDWDQ� /DEXKDQ�
0DULQJJDL� GDQ� 3DVLU� 6DNWL�� 'L�
.HFDPDWDQ�3DVLU� 6DNWL� NKXVXVQ\D� GL�
'HVD� 3XUZRUHMR�� EXGLGD\D� XGDQJ�
YDQDPH�EHUMDODQ�GDODP� NXUXQ�ZDNWX�
���� WDKXQ� WHUDNKLU�� � � 7HNQRORJL�
EXGLGD\D� SHUOX� GLWLQJNDWNDQ� JXQD�
PHQJKDVLONDQ� SURGXNVL� XGDQJ� \DQJ�
WLQJJL��'HQJDQ�ODWDU�EHODNDQJ�WDPEDN�
PDV\DUDNDW�� WHNQRORJL� \DQJ�
PHPXQJNLQNDQ� XQWXN� GLWHUDSNDQ�
DGDODK� WHNQRORJL� VHPL� LQWHQVLI���
7HNQRORJL� LQL� GDSDW� GLODNXNDQ� ROHK�
SHWDPEDN� GHQJDQ� PHQJKLPSXQ�
PRGDO� GDQ� WHQDJD� GDUL� DQJJRWD�
NHORPSRN� SHPEXGLGD\D�� VHKLQJJD�
NHJLDWDQ� EXGLGD\D� OHELK� PXGDK�
GLMDODQNDQ�� 7HUEDWDVQ\D� GDWD�
PHQJHQDL�EXGLGD\D�XGDQJ�YDQDPH�GL�
'HVD� 3XUZRUHMR� .HFDPDWDQ� 3DVLU�
6DNWL�� PHQMDGL� GDVDU� SHUOX�
GLODNXNDQQ\D� SHQHOLWLDQ� PHQJHQDL�
SHUIRUPD� EXGLGD\D� XGDQJ� YDQDPH�
VHPL�LQWHQVLI�GL�GHVD�WHUVHEXW���7XMXDQ�
SHQHOLWLDQ� LQL� DGDODK� XQWXN�
PHQJHWDKXL�SHUIRUPD�EXGLGD\D�XGDQJ�
YDQDPH� VHPL� LQWHQVLI� GL� 'HVD�
3XUZRUHMR�� .HFDPDWDQ� 3DVLU� 6DNWL��
.DEXSDWHQ� /DPSXQJ� 7LPXU�� � 'DWD�
\DQJ� GLSHUROHK� GLKDUDSNDQ� GDSDW�
PHQMDGL�DFXDQ�GDQ�VXPEHU�LQIRUPDVL�
EDJL� PDV\DUDNDW� GDODP� PHQXQMDQJ�
NHEHUKDVLODQ� NHJLDWDQ� EXGLGD\D�
XGDQJ�YDQDPH�GL�GDHUDK�WHUVHEXW�GDQ�
GDHUDK�ODLQ�SDGD�XPXPQ\D�

0HWRGH

3HQHOLWLDQ� GLODNVDQDNDQ� VHODPD�
���� KDUL� SDGD� WDPEDN� SHUFRQWRKDQ�
XGDQJ�YDQDPH�\DQJ�GLNHOROD�GHQJDQ�
WHNQRORJL� VHPL� LQWHQVLI� GL� 'HVD�
3XUZRUHMR SDGD� GXD� NHORPSRN� WDQL�
\DLWX� 6LGR� 0DNPXU� GDQ� /HVWDUL�
*HPLODQJ���'DWD�SHQHOLWLDQ�GLSHUROHK�
GHQJDQ� PHQJLNXWL� VHPXD� DNWLILWDV�
EXGLGD\D� XGDQJ� GL� WDPEDN�� VWXGL�
OLWHUDWXU�� REVHUYDVL� GDQ� ZDZDQFDUD�
GHQJDQ�SHWDPEDN�

3HWDNDQ� WDPEDN� SHPHOLKDUDDQ�
EHUMXPODK� �� SHWDN� GHQJDQ� OXDV�
PDVLQJ�PDVLQJ� SHWDN� �� ����� P����
(PSDW� SHWDN� WDPEDN� PHUXSDNDQ�
WDPEDN� .HORPSRN� 6LGR� 0DNPXU�
�3HWDN� %��%��� GDQ� HPSDW� SHWDN�
WDPEDN� PHUXSDNDQ� WDPEDN�
.HORPSRN� /HVWDUL� *HPLODQJ� �3HWDN�
.��.���� � $LU� SHPHOLKDUDDQ� EHUDVDO�
GDUL�GDUL�VDOXUDQ�DLU�\DQJ�EHUPXDUD�NH�
ODXW GDQ�WHODK�GLHQGDSNDQ�GDODP�SHWDN�
WDQGRQ�� � 8QWXN� SHPEHQWXNDQ� ZDUQD�
DLU� GLODNXNDQ� SHPXSXNDQ�
PHQJJXQDNDQ� XUHD� �1� ����� GHQJDQ�
GRVLV�����SSP�GDQ�IHUPHQWDVL�GHGDN���
6HGQJNDQ� XQWXN� PHPSHUWDKDQNDQ�
ZDUQD� DLU� GDQ� SHPEHQWXNDQ� EDNWHUL�
\DQJ� PHQJXQWXQJNDQ� GLJXQDNDQ�
SURELRWLN� \DQJ� PHQJDQGXQJ� EDNWHUL�
%DFLOOXV� VS��� 3VHXGRPRQDV� VS���
1LWURVRPRQDV� VS��� $HUREDFWHU� VS���
GDQ� 1LWUREDFWHU� VS�� � 6HWHODK� DLU�
SHPHOLKDUDDQ� VLDS�� VHODQMXWQ\D�
GLODNXNDQ� SHQHEDUDQ� EHQLK� XGDQJ���
%HQLK� XGDQJ� YDQDPH� 3/���� EHUDVDO�
GDUL� SDQWL� EHQLK� 37� %LUX� /DXW�
.KDWXOLVWLZD� �%/.�� GDQ� GLWHEDU�
GHQJDQ�NHSDGDWDQ ���HNRU�P��

3DGD� DZDO� PDVD� SHPHOLKDUDDQ�
VDPSDL� GHQJDQ� SHQJDPELODQ� FRQWRK�
XGDQJ� SHUWDPD�� SDNDQ� GLEHULNDQ�
EHUGDVDUNDQ� PHWRGH� EOLQG� IHHGLQJ�
SURJUDP�� � 6HWHODK� SHQJDPELODQ�
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FRQWRK� XGDQJ� SHUWDPD�� SDNDQ�
GLEHULNDQ� EHUGDVDUNDQ� NHEXWXKDQ�
XGDQJ� �GHPDQG� IHHGLQJ� SURJUDP����
3DNDQ� \DQJ� GLEHULNDQ� GLVHVXDLNDQ�
GHQJDQ� EXNDDQ�PXOXW� XGDQJ� GHQJDQ�
SHUVHQWDVH� ������� � 3DNDQ� \DQJ�
GLJXQDNDQ� PHPLOLNL� NDQGXQJDQ�
SURWHLQ� ������ ��� NDGDU� DLU� ��� ���
OHPDN� ��� GDQ� VHUDW� ���� � � 6HEDJDL�
VXSOHPHQ�WDPEDKDQ��SDNDQ�GDSDW�MXJD�
GLFDPSXU� GHQJDQ� YLWDPLQ� GDQ�
SURELRWLN�

3HQJDPELODQ� FRQWRK� XGDQJ�
GLODNXNDQ�VHWHODK�XPXU�SHPHOLKDUDDQ�
��� KDUL� SDGD� ZDNWX� SDJL� KDUL��
3HQJDPELODQ� FRQWRK� GLODNXNDQ�
PHQJJXQDNDQ� MDOD� GHQJDQ� UHQWDQJ�
ZDNWX� �� KDUL� VHNDOL�� � 7XMXDQ�
SHQJDPELODQ� FRQWRK� DGDODK� XQWXN�
PHQGXJD� SRSXODVL� GDQ� XQWXN�
PHQJHWDKXL� SHUNHPEDQJDQ� XGDQJ�
\DQJ�GLEXGLGD\D�VHEDJDL�DFXDQ�XQWXN�
PHQHQWXNDQ� VLNDS� VDDW� GLWHPXNDQ�
PDVDODK�SDGD�XGDQJ�

8QWXN�PHPSHUWDKDQNDQ� NXDOLWDV�
DLU� WHUXWDPD� DNLEDW� DPRQLDN� �1+���
GDQ� +�6�� VHWLDS SHNDQ� GLODNXNDQ�
SHQHEDUDQ� SURELRWLN� \DQJ�
PHQJDQGXQJ�EDNWHUL�5KRGREDFWHU�VS�
GDQ� 5KRGRFRFFXV� VS� GHQJDQ� GRVLV�
������ SSP�� � 3HQJDPDWDQ� SHQ\DNLW�
KDQ\D� VHEDWDV� SHQJDPDWDQ� YLVXDO�
SDGD�NRQGLVL�XGDQJ�GL�WDPEDN�GHQJDQ�
PHOLKDW� JHMDOD� NOLQLV� \DQJ� PXQJNLQ�
WLPEXO�VDDW�SHQJDPELODQ�FRQWRK�DWDX�
VDDW�PHODNXNDQ� SHQJDPDWDQ� NHOLOLQJ�
SHWDNDQ�WDPEDN�

6HWHODK� EHUDW� UDWD�UDWD� XGDQJ�
PHQFDSDL�XNXUDQ�\DQJ�VXGDK�GLWHULPD�
GL�SDVDU��VHODQMXWQ\D�GLODNXNDQ�SDQHQ�
VHEDJLDQ� �SDUVLDO��� � 7XMXDQ� SDQHQ�
SDUVLDO� DGDODK� PHQJXUDQJL� SDGDW�
WHEDU��PHQJXUDQJL�SHQJJXQDDQ�SDNDQ��
GDQ� KDVLO� SHQMXDODQ� GDSDW� GLJXQDNDQ�
XQWXN� SHPEHOLDQ� SDNDQ� JXQD�

PHPHQXKL�NHEXWXKDQ�SDNDQ�SDGD�KDUL�
SHPHOLKDUDDQ� \DQJ� WHUVLVD� VDPSDL�
GHQJDQ� WHUFDSDLQ\D XNXUDQ� XGDQJ
\DQJ� GLNHKHQGDNL�� � 6HWHODK XNXUDQ�
\DQJ� GLNHKHQGDNL� WHUFDSDL��
VHODQMXWQ\D�GLODNXNDQ�SDQHQ�WRWDO�

3DUDPHWHU� XWDPD� \DQJ� GLDPDWL�
SDGD� SHQHOLWLDQ� LQL� DGDODK� WLQJNDW�
SHUWXPEXKDQ�� NHOXOXVKLGXSDQ
�VXUYLYDO� UDWH�65� XGDQJ�� ELRPDVD�
GDQ�NRQYHUVL�SDNDQ �IHHG�FRQYHUVLRQ�
UDWLR�)&5� \DQJ� GLSHUROHK� GDUL�
SHQJDPELODQ� FRQWRK� VHWLDS� �� KDUL�
VHNDOL�� � 6HGDQJNDQ� SDUDPHWHU�
SHQXQMDQJQ\D�DGDODK�ILVLND�NLPLD�DLU�
PHOLSXWL� RNVLJHQ� WHUODUXW�� S+�� VXKX��
VDOLQLWDV�� NHFHUDKDQ� GDQ� DPPRQLD�
\DQJ�GLXNXU�VHWLDS���KDUL�VHNDOL��'DWD�
\DQJ� GLSHUROHK� GDUL� KDVLO� SHQHOLWLDQ�
NHPXGLDQ�GLDQDOLVLV�PHQJJXQDNDQ�XML�
GHVNULSWLI� XQWXN� PHQGDSDWNDQ�
JDPEDUDQ� \DQJ� XWXK� PHQJHQDL�
NHDGDDQ�GL�ORNDVL�SHQHOLWLDQ�

+DVLO�GDQ�3HPEDKDVDQ

3HUWXPEXKDQ
%HUDW� XGDQJ� UHUDWD� VHODPD�PDVD�

EXGLGD\D�GDSDW�GLOLKDW�SDGD�7DEHO����
8GDQJ�PHQJDODPL�SHUWDPEDKDQ�EHUDW�
WXEXK� VHLULQJ� EHUWDPEDKQ\D� XPXU�
SHPHOLKDUDDQ��� 1DPXQ�GL�WDPEDN�%��
WLGDN� GLGDSDWNDQ� GDWD� SHUWXPEXKDQ�
NDUHQD� WHUMDGL� VHUDQJDQ� SHQ\DNLW�
ZKLWH� VSRW� V\QGURPH� YLUXV� �:669��
\DQJ� PHQ\HEDENDQ� NHPDWLDQ� SDGD�
XGDQJ�GL�XPXU�SHPHOLKDUDDQ����KDUL���
%HUDW�XGDQJ�VDDW�SHQJDPELODQ�FRQWRK�
SHUWDPD�GL� VHPXD�SHWDN� VHEHVDU�����
�����JU�GHQJDQ�KDVLO�WHUHQGDK�GL�SHWDN�
.�� GDQ� KDVLO� WHUWLQJJL� GL� %�� 1LODL�
SHQJDPELODQ� FRQWRK� WHUVHEXW� EHUDGD�
GL EDZDK� WDUJHW� \DQJ� GLWHWDSNDQ�
EHUGDVDUNDQ� EOLQG� IHHGLQJ� SURJUDP�
\DLWX�VHEHVDU���JU�
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7DEHO����%HUDW�XGDQJ�UHUDWD�SDGD�PDVLQJ�PDVLQJ�SHWDN WDPEDN
'D\�2I�
&XOWXUH
�+DUL�

%� %� %� %� .� .� .� .�

$%:
�JU�

$%:�
�JU�

$%:�
�JU�

$%:�
�JU�

$%:�
�JU�

$%:�
�JU�

$%:�
�JU�

$%:�
�JU�
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�� ���� � ���� ���� ���� ���� ���� ���

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

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

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

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

��� � � � � ����

3DGD� PDVD� DZDO� SHPHOLKDUDDQ��
NRQGLVL� DLU� NHVHOXUXKDQ� SHWDN�
EXGLGD\D� VHEHOXP� SHQHEDUDQ� EHQLK�
EHUZDUQD� EHQLQJ�� +DO� LQL�
PHQXQMXNNDQ� SODQNWRQ� GL� SHUDLUDQ�
PDWL��SDGDKDO�EHEHUDSD�KDUL� VHEHOXP�
SHQHEDUDQ� ZDUQD� DLU� WDPEDN� VXGDK�
WHUEHQWXN�� � .RQGLVL� SODQNWRQ� \DQJ�
PHQJDODPL�NHPDWLDQ�GLVHEDENDQ�ROHK�
NXUDQJ� PDNVLPDOQ\D� SHUVLDSDQ� DLU�
SHPHOLKDUDDQ� VHKLQJJD�
PHQJDNLEDWNDQ� PDVXNQ\D� VSHVLHV�
NHUDQJ�NHUDQJDQ� 0\WLOXV� VS���
.HEHUDGDDQ\D�PHQMDGL�SHVDLQJ�GDODP�
NRQVXPVL� RNVLJHQ� GDQ� SODQNWRQ��
NDUHQD� NHUDQJ�NHUDQJDQ� PHUXSDNDQ�
ILOWHU� IHHGHU� \DQJ� PHQJKLVDS� DLU�
NHPXGLDQ�PHQ\DULQJ�SODQNWRQ�XQWXN�
GLMDGLNDQ�PDNDQDQ�

3DGD� SHQJDPELODQ� FRQWRK�
SHUWXPEXKDQ�NH����GL�SHWDN�%��GDQ�%��
MXVWUX� PHQJDODPL� SHQXUXQDQ� ERERW�
WXEXK� XGDQJ� �*DPEDU� �� GDQ� ����
VHGDQJ� GL� SHWDN� ODLQ� PHQJDODPL�
NHQDLNDQ�� � 3HQXUXQDQ� ERERW� XGDQJ�
MXJD�WHUMDGL�SDGD�SHQJDPELODQ�FRQWRK�
NH� �� GL� SHWDN� WDPEDN� %����
.HPXQJNLQDQ� \DQJ� PHQ\HEDENDQ�
WXUXQQ\D� ERERW� XGDQJ� VDDW�
SHQJDPELODQ� FRQWRK� DGDODK� DGDQ\D�
NHVDODKDQ� VDDW� SHQJDPELODQ� FRQWRK��
3HUWXPEXKDQ�XGDQJ� WHUXV�PHQLQJNDW�
VHLULQJ� EHUWDPEDKQ\D� XPXU�
SHPHOLKDUDDQ� GHQJDQ� UHUDWD� WLQJNDW�
ODMX�SHUWXPEXKDQ�KDULDQ�VHEHVDU������
�����JU�KDUL��7DEHO����

7DEHO����/DPD�SHPHOLKDUDDQ�GDQ�EHUDW�DNKLU�XGDQJ

3DUDPHWHU
3HWDN�7DPEDN

%� %� %� .� .� .� .�
8PXU�3HPHOLKDUDDQ��KDUL� ��� ��� ��� ��� ��� ��� ���
%HUDW�$NKLU�8GDQJ��JU� ���� ���� ����� ����� ����� ���� ����
/DMX�3HUWXPEXKDQ�+DULDQ�

�JU�KDUL�
���� ���� ���� ���� ���� ���� ����
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6XUYLYDO�5DWH
.HOXOXVKLGXSDQ� XGDQJ�

EHUSHQJDUXK� WHUKDGDS� QLODL� SURGXNVL�

XGDQJ�EXGLGD\D���3HUEHGDDQ�VXUYLYDO�
UDWH� SDGD� PDVLQJ�PDVLQJ� SHWDNDQ�
WDPEDN�GDSDW�GLOLKDW�SDGD�*DPEDU���

*DPEDU����.HOXOXVKLGXSDQ�XGDQJ�SDGD�PDVLQJ�PDVLQJ�SHWDN�WDPEDN

'DUL� *DPEDU� �� GL DWDV� GDSDW�
GLNHWDKXL�EDKZD�65� WHUHQGDK�DGDODK�
SDGD�SHWDN�WDPEDN�%��\DLWX�����GDQ�
65� WHUWLQJJL� DGDODK� SDGD� SHWDN�
WDPEDN�%��\DLWX�������� �65�UHQGDK�
SDGD� WDPEDN� %�� WHUMDGL� DNLEDW�
VHUDQJDQ�:669�\DQJ�PHQJDNLEDWNDQ�
NHPDWLDQ� KLQJJD� ������ � 6HUDQJDQ�
MHQLV�YLUXV�LQL NH�GDODP�WDPEDN�WHUMDGL�
DNLEDW�SHQXODUDQ�GDUL�WDPEDN�VHEHODK�
\DQJ� VHEHOXPQ\D� WHUVHUDQJ� :669�
GDQ�PHPEXDQJ�DLU�WDPEDN�NH�VDOXUDQ�
DLU���

:669� PHUXSDNDQ� VDODK� VDWX�
SHQ\DNLW� \DQJ� PHQMDGL� SHQ\HEDE�
XWDPD� SHQXUXQDQ� SURGXNVL� XGDQJ�
YDQDPH� �+LGD\DQL� HW� DO��� ��������
3HQDQJDQDQ� NDVXV� XGDQJ� YDQDPH�
\DQJ�WHUVHUDQJ�:669 EHOXP�EDQ\DN�
GLODNXNDQ� ROHK� SDUD� SHWDPEDN���
6HODPD� LQL�� SHQDQJDQDQ� XGDQJ� \DQJ�
WHUVHUDQJ�:669 KDQ\D� GHQJDQ� FDUD�
PHQLQJNDWNDQ�NHNHEDODQ�WXEXK�XGDQJ�
GHQJDQ�FDUD�GL�YDNVLQ��5DILTLH����������
8QWXN�PHQFHJDK�VHUDQJDQ�YLUXV�\DQJ�
EHUEDKD\D�� 6XE\DNWR� HW� DO�� ��������

PHUHNRPHQGDVLNDQ� VLVWHP� EXGLGD\D�
XGDQJ�VHPL� LQWHQVLI�GHQJDQ�VLUNXODVL�
WHUWXWXS�PHQJJXQDNDQ�SURELRWLN�DJDU�
NXDOLWDV� OLQJNXQJDQ� WHUMDJD� GDQ�
EHUNHODQMXWDQ�

%LRPDVVD
%LRPDVD� PHUXSDNDQ� WRWDO� EHUDW�

XGDQJ� DWDX� WRWDO� SURGXNVL� XGDQJ�
GDODP� VDWX� VLNOXV� PDVD� EXGLGD\D��
%LRPDVD� GLSHUROHK� GDUL�
PHQMXPODKNDQ� KDVLO� SDQHQ� SDUVLDO�
GDQ� WRWDO�� � 3HUEHGDDQ� ELRPDVD� SDGD�
PDVLQJ�PDVLQJ�SHWDNDQ�WDPEDN�GDSDW�
GLOLKDW� SDGD� *DPEDU� ��� %LRPDVD�
WHUHQGDK� DGDODK� SDGD� SHWDN� WDPEDN�
%��\DLWX���.J�GDQ�ELRPDVD�WHUWLQJJL�
DGDODK� SDGD� SHWDN� WDPEDN� %�� \DLWX�
������� .J�� � 7LQJJL� UHQGDKQ\D�
ELRPDVD� WHUJDQWXQJ� GDUL� QLODL� EHUDW�
XGDQJ�UDWD�UDWD�VDDW�SDQHQ�GDQ�WLQJNDW�
NHOXOXV� KLGXSDQ� XGDQJ�� � 6HPDNLQ�
WLQJJL� ELRPDVD� PDND� DNDQ� VHPDNLQ�
EDLN� NDUHQD� DNDQ� EHUGDPSDN� SDGD�
SHQGDSDWDQ�SHWDPEDN�
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*DPEDU����%LRPDVVD�SDGD�PDVLQJ�PDVLQJ�SHWDN�WDPEDN

.RQYHUVL�3DNDQ
3HUEHGDDQ� NRQYHUVL� SDNDQ� SDGD�

PDVLQJ�PDVLQJ�SHWDNDQ�WDPEDN�GDSDW�
GLOLKDW�SDGD�*DPEDU�����3HWDN�WDPEDN�
%�� PHQJDODPL� NHPDWLDQ� ���� ��
VHKLQJJD�WLGDN�GLGDSDWNDQ�GDWD�)&5���
'DUL� JDPEDU� GLDWDV� GDSDW� GLNHWDKXL�
EDKZD� )&5� WHUHQGDK� DGDODK� SDGD�
SHWDN� WDPEDN�%�� \DLWX�����GDQ�)&5�
WHUWLQJJL� DGDODK� SDGD� SHWDN� WDPEDN�
.�� \DLWX� ������ $UWLQ\D�� EXWXK� ���� ±
�����NJ�SDNDQ�XQWXN�PHQJKDVLONDQ���
NJ� GDJLQJ� XGDQJ�� 1LODL� )&5� SDGD�

SHQHOLWLDQ� LQL�GLDWDV�DQJND�PDNVLPDO�
\DQJ� GLVHEXWNDQ� 6XSRQR� GDQ�
:DUGL\DQWR� ������� \DLWX� ����� )&5�
\DQJ� WHUODOX� WLQJJL� PHQJLQGLNDVLNDQ�
WHUMDGL� NHOHELKDQ� MXPODK� SHPEHULDQ�
SDNDQ� �RYHU� IHHGLQJ��� �2YHU� IHHGLQJ�
WLGDN� VHODOX� PHQ\HEDENDQ�
SHUWXPEXKDQ� XGDQJ� WLQJJL� QDPXQ�
WHWDS� EHUGDPSDN� SDGD� WLQJJLQ\D�
EHEDQ� OLPEDK� DNLEDW� VLVD� SDNDQ� GDQ�
NRWRUDQ�XGDQJ�

*DPEDU����)&5�SDGD�PDVLQJ�PDVLQJ�SHWDN�WDPEDN

������

����NJ

�������

������
������� ������

������� �������

%� %� %� %� .� .� .� .�

%
LR
P
DV
D�
�.

J�

3HWDN�7DPEDN

����

����

����

����

����
����

����
����

%� %� %� %� .� .� .� .�

)
&
5

3HWDN�7DPEDN



/XTPDQ�+DNLP��6XSRQR��<XGKD�7��$GLSXWUD��GDQ�6UL�:DOX\R�������������������� ���

��H�-57%3�������������������������������������������� 9ROXPH�� 1R�� )HEUXDUL�����

.XDOLWDV�$LU
.XDOLWDV�DLU�VHODPD�SHPHOLKDUDDQ�

SDGD�PDVLQJ�PDVLQJ�SHWDNDQ�WDPEDN�
GDSDW�GLOLKDW�SDGD�7DEHO���� �7DEHO�GL�
GDWDV� PHQXQMXNNDQ� EDKZD� EHEHUDSD�
SDUDPHWHU� NXDOLWDV� DLU� DGD� \DQJ�
EHUDGD� SDGD� NLVDUDQ� RSWLPDO� XQWXN�
SHUWXPEXKDQ�GDQ�DGD�\DQJ�WLGDN�LGHDO�
XQWXN�NHKLGXSDQ XGDQJ���.XDOLWDV�DLU�
SDGD� PHGLD� EXGLGD\D� \DQJ� GLXNXU�
VHSHUWL�RNVLJHQ�WHUODUXW����������PJ�O���
VDOLQLWDV� ����������� SSW�� GDQ� VXKX�
����������� R&�� EHUDGD� SDGD� NRQGLVL�
QRUPDO��QDPXQ�NHFHUDKDQ�������FP���
S+� ��� ���� GDQ� DPRQLD� �������������
SSP�� EHUDGD� SDGD� NRQGLVL� \DQJ�
NXUDQJ� LGHDO�� � )OXNWXDVL� EHEHUDSD�
SDUDPHWHU� NXDOLWDV� SDGD� PHGLD�
EXGLGD\D� GLDNLEDWNDQ� ROHK� NRQGLVL�
FXDFD��OLPEDK�RUJDQLN�GDODP�WDPEDN�
GDQ�EHOXP�VWDELOQ\D�WDQDK�NRQVWUXNVL�
WDPEDN���3HUEDLNDQ�NXDOLWDV�DLU�DNLEDW�
OLPEDK� RUJDQLN� GDSDW� PHOLEDWNDQ�
EDNWHUL PHQJXQWXQJNDQ� \DQJ� DGD�
GDODP�WDPEDN�DWDX�SHQDPEDKDQ�GDUL�
OXDU�� � +HUGLDQWL� HW� DO��� �������
PHQ\HEXWNDQ� EDKZD� SHQDPEDKDQ�
NRQVRUVLXP� EDNWHUL� PHQJXQWXQJNDQ�
VHSHUWL�1LWURVRPRQDV�VS���1LWUREDFWHU�
VS��� %DFLOOXV� VS��� GDQ /DFWREDFLOOXV�
SODQWDUXPPDPSX�PHQXUXQNDQ�NDGDU�
DPPRQLD�1� VDPSDL� ��� �� VHUWD�
PHQHNDQ�SRSXODVL�EDNWHUL�PHUXJLNDQ�
VHSHUWL�9LEULR�VS�

.HVLPSXODQ�GDQ�6DUDQ

'DUL� GDWD� \DQJ� GLSHUROHK� GDSDW�
GLVLPSXONDQ� EDKZD� SHUIRUPD�
EXGLGD\D�XGDQJ�YDQDPH�VHPL�LQWHQVLI�
GL� WDPEDN� SHUFRQWRKDQ� NXUDQJ�
PHPXDVNDQ� GLOLKDW� GDUL� PXQFXOQ\D�
VHUDQJDQ� ZKLWH� VSRW� V\QGURPH� YLUXV
�:669�� \DQJ� PHQ\HEDENDQ�
NHPDWLDQ�KLQJJD������GDQ�QLODL�)&5�
\DQJ� WLQJJL�� � 3HUIRUPD� WHUEDLN� GL�

SHWDN� %�� GLOLKDW� GDUL� QLODL� )&5�� 65�
GDQ� ELRPDVD� \DQJ� OHELK� WLQJJL�
GLEDQGLQJNDQ�SHWDNDQ�ODLQ���3HUIRUPD�
EXGLGD\D� XGDQJ� YDQDPH� OHELK� EDLN�
SDGD� .HORPSRN� 3HWDPEDN� 6LGR�
0DNPXU� GLEDQGLQJNDQ� .HORPSRN�
3HWDPEDN� /HVWDUL *HPLODQJ� GLOLKDW�
GDUL�SURGXNWLYLWDVQ\D�

'DIWDU�3XVWDND

%DQN� ,QGRQHVLD�� ������ .DMLDQ�
(NRQRPL�GDQ�.HXDQJDQ�5HJLRQDO�
3URYLQVL� /DPSXQJ� 7ULZXODQ� ,,�
7DKXQ� ������ .DQWRU� 3HUZDNLODQ�
%DQN� ,QGRQHVLD� 3URYLQVL�
/DPSXQJ�

+LGD\DQL��$�$���$VPL�&�0���%XQJD�5��
7��� GDQ� $FKPDG� )�)�� ������
'HWHNVL� 'LVWULEXVL� :KLWH� 6SRW�
6\QGURPH� 9LUXV� SDGD� %HUEDJDL�
2UJDQ� 8GDQJ� 9DQDPH
�/LWRSHQDHXV� YDQQDPHL��� -XUQDO�
,OPX� .HODXWDQ� GDQ� 3HULNDQDQ�
7RUDQL�9RO��������$SULO�����������

+HUGLDQWL��/���6RHZDUGL��.���+DUL\DGL��
6�� ������ (IHNWLYLWDV� 3HQJJXQDDQ�
%DNWHUL�8QWXN 3HUEDLNDQ�.XDOLWDV�
$LU� 0HGLD� %XGL� 'D\D� 8GDQJ�
9DQDPH� �/LWRSHQDHXV� YDQQDPHL�
6XSHU� ,QWHQVLI�� -XUQDO� ,OPX�
3HUWDQLDQ� ,QGRQHVLD �-,3,���
'HVHPEHU������9RO�� ��� ���������
����

..3�� ������ 6WDWLVWLN� 9ROXPH�
3URGXNVL� 8GDQJ� ������������
'LUHNWRUDW� -HQGHUDO� 3HULNDQDQ�
%XGLGD\D�� .HPHQWHULDQ� .HODXWDQ�
GDQ�3HULNDQDQ�

5DILTLH�� 0�� ������ 3HQ\DNLW� 8GDQJ�
9DQDPH� �/LWRSHQDHXV� 9DQQDPHL��
GL� 7DPEDN� 37� 7DQMXQJ� %HMR��
3DMDUDNDQ�.DEXSDWHQ�3UREROLQJJR�
6DPDNLD�� -XUQDO� ,OPX� 3HULNDQDQ
9ROXPH� ��� 1R�� ��� )HEUXDUL� �����
,661��������������
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6XE\DNWR� 6��� 'HGH� 6��� $IDQGL� 0��
GDQ�6RILDWL��������%XGLGD\D�8GDQJ�
9DQQDPHL� �/LWRSHQDHXV�
YDQQDPHL�� 6HPL LQWHQVLI� GHQJDQ�
0HWRGH� 6LUNXODVL� 7HUWXWXS� XQWXN�
0HQJKLQGDUL� 6HUDQJDQ� 9LUXV��
%HUNDOD� ,OPLDK� 3HULNDQDQ� 9RO�� ��
1R�����$SULO������

6XSRQR� GDQ� :DGL\DQWR�� ������
(YDOXDVL� %XGLGD\D� 8GDQJ� 3XWLK�
�/LWRSHQDHXV� YDQQDPHL�� GHQJDQ�
0HQLQJNDWNDQ�.HSDGDWDQ�7HEDU�GL�
7DPEDN� ,QWHQVLI�� 6HPLQDU� +DVLO�
3HQHOLWLDQ� 	� 3HQJDEGLDQ� NHSDGD�
0DV\DUDNDW�8QLYHUVLWDV�/DPSXQJ��
+DO���������


