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$%675$.
37�� $QHND� 7DPEDQJ� 7EN�� XQLW� *HRPLQ� PHUXSDNDQ� EDJLDQ� GDUL� 37�� $17$0� \DQJ� PHPELGDQJL� PDVDODK�
(NVSORUDVL� GL� GDHUDK� SXODX� *HH�� \DQJ� NHPXGLDQ� SHQDPEDQJDQQ\D� GLODNXNDQ� ROHK� � 37�� 0LQHULQD� %KDNWL�
GLODNXNDQ� GHQJDQ� VLVWHP� SHQDPEDQJDQ� WHUEXND� 7LQJNDW� YDOLGLWDV� GDUL� GDWD� HNVSORUDVL� DNDQ� WHUEXNWL� VHWHODK�
GLODNVDQDNDQQ\D� NHJLDWDQ�SHQDPEDQJDQ�� QDPXQ�SDGD�NHQ\DWDDQQ\D� VHULQJ� WHUMDGL� SHUEHGDDQ� DQWDUD�GDWD� KDVLO�
HNSORUDVL� GHQJDQ� UHDOLVDVL� SHQDPEDQJDQ�� PDND� SHQHOLWLDQ� LQL� DNDQ� PHQJDQDOLVD� VHEDE�VHEDE� WHUMDGLQ\D�
SHUEHGDDQ� NDGDU� KDVLO� HNSORUDVL� GHQJDQ� UHDOLVDVL� SHQDPEDQJDQ�� VHUWD� IDNWRU�IDNWRU� SHQ\HEDE� WHUMDGLQ\D�
SHUEHGDDQ�NDGDU�WHUVHEXW� $GDSXQ�WLWLN�ERU�\DQJ�WHUWDPEDQJ�SDGD�EXODQ�-XQL�DGDODK����WLWLN�ERU�GHQJDQ�NDGDU�1L�
HNVSORUDVL�UDWD�UDWD��������GDQ�NDGDU�SHQDPEDQJDQ��������VHGDQJNDQ��EXODQ�-XOL�VHEDQ\DN����WLWLN�ERU�GHQJDQ�
NDGDU�UDWD�UDWD�1L���������GDQ�NDGDU�UDWD�UDWD�SHQDPEDQJDQ�������� 6HOLVLK�NDGDU�1L�DQWDUD�HNVSORUDVL�GHQJDQ�
UHDOLVDVL� SHQDPEDQJDQ�SDGD� EXODQ� -XQL� DGDODK �������GDQ�SDGD�EXODQ� -XOL� DGDODK�������� %HUGDVDUNDQ� KDVLO�
SHQHOLWLDQ��PDND�GLNHWDKXL�SHQ\HEDE�WHUMDGLQ\D�SHUEHGDDQ�NDGDU�1L�DQWDUD�KDVLO�HNVSORUDVL�GDQ�SURGXNVL�DGDODK�
SHQ\HEDUDQ�GHSRVLW� \DQJ� WLGDN�PHUDWD�� SHQJRWRUDQ�GDQ�NHKLODQJDQ�ELMLK� VDDW� SHQDPEDQJDQ�� FDUD�SHQJDPELODQ�
VDPSHO� DLU�KXMDQ��GDQ�NHVDODKDQ�PDQXVLD�

.DWD�NXQFL��SHUEHGDDQ�NDGDU��QLNHO�VDSUROLW��HNVSORUDVL

$%675$&7
37��$QHND�7DPEDQJ�7EN��*HRPLQ� XQLW� LV� SDUW� RI�37��$17$0� LV� LQ� FKDUJH�RI� H[SORUDWLRQ� LVVXHV� LQ� WKH�*HH�
LVODQG�DUHD��ZKLFK� LV�WKHQ�FDUULHG�RXW�E\�37��0LQHULQD�%KDNWL� LV�FDUULHG�RXW�ZLWK�DQ�RSHQ�PLQLQJ�V\VWHP��7KH�
OHYHO�RI�YDOLGLW\�RI�H[SORUDWLRQ�GDWD�ZLOO�EH�SURYHQ�DIWHU�PLQLQJ�DFWLYLWLHV�DUH�FDUULHG�RXW��EXW�LQ�UHDOLW\�WKHUH�LV�
RIWHQ� D� GLIIHUHQFH� EHWZHHQ� WKH� H[SORUDWLRQ� GDWD� DQG� WKH� UHDOL]DWLRQ� RI�PLQLQJ�� VR� WKLV� VWXG\�ZLOO� DQDO\]H� WKH�
FDXVHV�RI�GLIIHUHQFHV� LQ�H[SORUDWLRQ� UHVXOWV�ZLWK�PLQLQJ� UHDOL]DWLRQ��DV�ZHOO�DV� WKH�FDXVHV�RI�GLIIHUHQFHV� WKHVH�
OHYHOV��7KH�GULOO�SRLQWV�PLQHG�LQ�-XQH�DUH����GULOO�SRLQWV�ZLWK�H[SORUDWLRQ�1L�FRQWHQW�RI�������DQG�PLQLQJ�OHYHOV�
������ZKLOH�-XO\�LV����GULOO�SRLQWV�ZLWK�DQ�DYHUDJH�1L�FRQWHQW�RI�������DQG�DYHUDJH�PLQLQJ�OHYHOV��������1L�
GLIIHUHQFH�EHWZHHQ�H[SORUDWLRQ�DQG�PLQLQJ�UHDOL]DWLRQ�LQ�-XQH�ZDV�������DQG�LQ�-XO\�LW�ZDV������� %DVHG�RQ�
WKH�UHVXOWV�RI�WKH�VWXG\��LW�LV�NQRZQ�WKDW�WKH�FDXVHV�RI�GLIIHUHQFHV�LQ�1L�FRQWHQW�EHWZHHQ�WKH�UHVXOWV�RI�H[SORUDWLRQ�
DQG� SURGXFWLRQ� DUH�� GLVWULEXWLRQ� RI� XQHYHQ� GHSRVLWV�� FRQWDPLQDWLRQ� DQG� ORVV� RI� RUH� GXULQJ� PLQLQJ�� VDPSOLQJ�
PHWKRG��UDLQZDWHU��DQG�KXPDQ�HUURU�

.H\ZRUGV��OHYHO�RI�GLIIHUHQFH��VDSUROLWH�QLFNHO��H[SORUDWLRQ

3(1'$+8/8$1
,QGXVWUL� SHUWDPEDQJDQ� PHUXSDNDQ� LQGXVWUL� \DQJ�
SDGDW� PRGDO�� SDGDW� WHNQRORJL�� SDGDW� VXPEHUGD\D�
VHUWD� PHQJDQGXQJ� UHVLNR� \DQJ� WLQJJL�� VHKLQJJD�
PHPEXWXKNDQ� XVDKD� \DQJ� OHELK� XQWXN� GDSDW�
PHQJKDVLONDQ� VHVXDWX� \DQJ� PHQJXQWXQJNDQ��
%DQ\DNQ\D� GLVLSOLQ� LOPX� GDQ� WHNQRORJL� \DQJ�
WHUOLEDW� GLGDODP� LQGXVWUL� LQL� PXODL� GDUL� JHRORJL��
SHUWDPEDQJDQ�� PHWDOXUJL�� HNRQRPL�� KXNXP��
PDQDJHPHQ�� VRVLDO� EXGD\D�� PHNDQLN� GDQ� HOHNWULN�
VHUWD� NRPXQLNDVL� VHKLQJJD�PHQMDGLNDQ� LQGXVWUL� LQL�
FXNXS� NRPSOHNV� 7LQJNDW� NHSDVWLDQ� GDUL�
SHQ\HEDUDQ�HQGDSDQ��JHRPHWUL�EDGDQ�ELMLK�� MXPODK�
FDGDQJDQ��VHUWD�NXDOLWDV�FDGDQJDQ�PHUXSDNDQ�GDVDU�

GDODP� SHUHQFDQDDQ� DNWLYLWDV� SDGD� LQGXVWUL�
SHUWDPEDQJDQ�� VHKLQJJD� SHUDQDQ� LOPX� JHRORJL�
NKXVXVQ\D� GDODP� HNVSORUDVL� PHQMDGL� KDO� \DQJ�
VDQJDW� SHQWLQJ� VHEDJDL� ODQJNDK� DZDO� GDUL� VHOXUXK�
UDQJNDLDQ� SHNHUMDDQ� GDODP� LQGXVWUL� SHUWDPEDQJDQ�
.HJLDWDQ� SHQDPEDQJDQ� PHUXSDNDQ� VXDWDX�
UDQJNDLDQ� SHNHUMDDQ� \DQJ� VDOLQJ� � EHUNDLWDQ� DQWDUD�
WDUJHW� SURGXNVL�� OLQJNXQJDQ�� NHVHKDWDQ� GDQ�
NHVHODPDWDQ� NHUMD�� 8QWXN� LWX� SHUOX� VXDWX�
SHUHQFDQDDQ�\DQJ�PDWDQJ�VHKLQJJD�WDUJHW�SURGXNVL�
GDSDW� WHUFDSDL� GHQJDQ� DFXDQ� SHQDPEDQJDQ� \DQJ�
EHUZDZDVDQ� OLQJNXQJDQ� 3HQDPEDQJDQ� GLODNXNDQ�
GHQJDQ� VLVWHP� WDPEDQJ� WHUEXND� �RSHQ� FXW�� \DLWX�
VXDWX�PHWRGH�SHQDPEDQJDQ�EHUEHQWXN�MHQMDQJ�\DQJ�
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PHQJDUDK� NH EDZDK� DWDX� SHPRWRQJDQ� VLVL� EXNLW�
\DQJ�GLPXODL�GDUL�SXQFDN�EXNLW�NH EDZDK� 7LQJNDW�
YDOLGLWDV� GDUL� GDWD� HNVSORUDVL� DNDQ� WHUEXNWL� VHWHODK�
GLODNVDQDNDQQ\D� NHJLDWDQ� SHQDPEDQJDQ�� QDPXQ�
SDGD�NHQ\DWDDQQ\D� VHULQJ� WHUMDGL� SHUEHGDDQ� DQWDUD�
GDWD�KDVLO�HNSORUDVL�GHQJDQ�UHDOLVDVL�SHQDPEDQJDQ��
PDND� SHQHOLWLDQ� GLODNXNDQ� XQWXN� PHQJDQDOLVD�
VHEDE�VHEDE� WHUMDGLQ\D� SHUEHGDDQ� NDGDU� KDVLO�
HNSORUDVL� WHUKDGDS� UHDOLVDVL� SHQDPEDQJDQ�� VHUWD�
IDNWRU�IDNWRU� SHQ\HEDE� WHUMDGLQ\D� SHUEHGDDQ� NDGDU�
WHUVHEXW�

0(72'(�3(1(/,7,$1
7HNQLN�3HQJDPELODQ�'DWD�
7HNQLN� SHQJDPELODQ� GDWD� \DQJ� GLJXQDNDQ� GDODP
SHQHOLWLDQ�LQL�DGDODK��
'DWD� 3ULPHU� \DLWX� GDWD� \DQJ� GLSHUROHK� ODQJVXQJ�
GLODSDQJDQ� \DQJ� PHUXSDNDQ� REMHN� SHUPDVDODKDQ�
VHSHUWL� �� SHQJDPELODQ� FRQWR�� SUHSDUDVL� FRQWR�� GDQ�
ODLQ�ODLQ� 'DWD�VHNXQGHU��\DLWX�GDWD�SHQGXNXQJ�GDQ�
SHOHQJNDS� GDODP� SHQJRODKDQ� GDWD� SULPHU� VHSHUWL� ��
NHDGDDQ�JHRORJL��FXUDK�KXMDQ��SHQ\HEDUDQ�WLWLN�ERU��
GDWD� ORJ� ERU�� GDQ� GDWD� NDGDU� KDVLO� DQDOLVD�
ODERUDWXULXP�
3HQJRODKDQ�'DWD
'DODP� SHQHOLWLDQ� LQL� GDWD�GDWD� \DQJ� WHODK�
GLNXPSXONDQ�NHPXLGLDQ�GLRODK�XQWXN�PHQGDSDWNDQ�
QLODL� UDWD�UDWD� GDUL� GDWD� HNVSORUDVL� GDQ� UHDOLVDVL�
SURGXNVL� VDSUROLW� GHQJDQ� PHQJJXQDNDQ� PHWRGH�
SHPERERWDQ�
$QDOLVLV�'DWD�
'DWD�HNVSORUDVL�GDQ�UHDOLVDVL�SURGXNVL�VDSUROLW�\DQJ�
WHODK� GLRODK� VHFDUD� VWDWLVWLN�� GLEDQGLQJNDQ� GHQJDQ�
PHQJJXQDNDQ� $QDOLVD� SHPERERWDQ XQWXN�
PHQJHWDKXL� EHVDUQ\D� SHUEHGDDQ GDQ� SHQ\HEDE�
WHUMDGLQ\D�SHUEHGDDQ�WHUVHEXW��
3HPHFDKDQ�0DVDODK
8QWXN� GDSDW� PHQJXUDQJL� SHUEHGDDQ� DQWDUD� GDWD�
HNVSORUDVL� GHQJDQ� GDWD� SURGXNVL� PDND� GLKDUDSNDQ�
NHSDGD� SLKDN� SHUXVDKDDQ� XQWXN� PHPSHUKDWLNDQ�
DQWDUD� ODLQ� �� PHQLQJNDWNDQ� SHQJDZDVDQ� WHUKDGDS�
SHQJXSDVDQ� RYHUEXUGHQ�� SHQJJDOLDQ� ELMLK� QLNHO��
SHQJDPELODQ�FRQWR��GDQ�SHQLQJNDWDQ�VNLOO�RSHUDWRU�
SDGD� IURQW� SHQDPEDQJDQ� GLPDNVXGNDQ� DJDU� GDSDW�
PHQJLNXWL�NDLGDK�&2*�\DQJ�WHODK�GLWHWDSNDQ�

/2.$6,�3(1(/,7,$1
6HFDUD� JHRJUDIL� GDHUDK� SHQDPEDQJDQ� ELMLK� QLNHO�
3XODX�*HH�WHUOHWDN�DQWDUD��������¶�± ���� ��¶�%XMXU�
7LPXU�GDQ���� ��¶�± ��� ���/LQWDQJ�8WDUD� 'DHUDK�
%XOL� �3XODX� *HH�� VHFDUD� DGPLQLVWUDWLI WHUOHWDN� GL�
.HFDPDWDQ� 0DED� 6HODWDQ�� .DEXSDWHQ� +DOPDKHUD�
7LPXU�� 3URSLQVL� 0DOXNX� 8WDUD� �JDPEDU� ���� 3XODX�
*HH� WHUJRORQJ� NHFLO� �OXDV� KDQ\D� VHNLWDU� ���� KD��
EHUEHQWXN� EXODW� ORQMRQJ� GHQJDQ� DUDK� XWDUD� NH�
VHODWDQ�� SDQMDQJ� VHNLWDU� �� .P� GHQJDQ� OHEDU�
EHUYDULDVL� ��� ± ���� .P�� GHQJDQ� SXQFDN� WHUWLQJJL�
���� P� 8QWXN� PHQFDSDL� ORNDVL� WHUVHEXW� GDSDW�
GLWHPSXK�GHQJDQ�UXWH�VHEDJDL�EHULNXW��

D� 0DNDVVDU�� 7HUQDWH
'DSDW� PHQJJXQDNDQ� SHVDZDW� WHUEDQJ�� GHQJDQ�
ZDNWX� WHPSXK� NXUDQJ� OHELK� �� MDP�� DWDX� ELVD� MXJD�
PHQJJXQDNDQ� NDSDO� ODXW� GHQJDQ� ZDNWX� �� KDUL�
SHUMDODQDQ�
E� 7HUQDWH�� %XOL
0HQJJXQDNDQ� SHVDZDW� WHUEDQJ�� GHQJDQ� IUHNXHQVL�
SHQHUEDQJDQQ\D� HPSDW� NDOL� VHPLQJJX� GHQJDQ�
ZDNWX�WHPSXK�NXUDQJ�OHELK����PHQLW��
F� %XOL�� 3XODX�*HH
0HQ\HEHUDQJ� GHQJDQ� PHQJJXQDNDQ� ERG\ �SHUDKX�
PRWRU�� GHQJDQ� ZDNWX� WHPSXK� NXUDQJ� OHELK� � ���
PHQLW�

*DPEDU��
/RNDVL�3HQDPEDQJDQ�%LMLK�1LNHO�3XODX�*HH

6XPEHU���37� $QHND�7DPEDQJ�7EN�8QLW�*HRPLQ

*HRORJL�'DHUDK�3HQHOLWLDQ
+DOPDKHUD� GDQ� SXODX�SXODX� VHNLWDU� ,QGRQHVLD�
EDJLDQ� WLPXU� PHUXSDNDQ� NRQILJXUDVL� EXVXU�
NHSXODXDQ� VHEDJDL� KDVLO� WXPEXNDQ� OHPSHQJ�
GLEDJLDQ� EDUDW� 3DVLILN�� 3XODX� LQL� GLFLULNDQ� ROHK�
³GRXEOH� DUF� V\VWHP´�� GLEXNWLNDQ� ROHK� YXONDQLN� GL�
OHQJDQ� EDUDW� GDQ� QRQ� YXONDQLN� GL� /HQJDQ� WLPXU�
.RQGLVL� JHRORJL� GDQ� WHNWRQLN� +DOPDKHUD� FXNXS�
XQLN�� NDUHQD� SXODX� LQL� WHUEHQWXN� DNLEDW� SHUWHPXDQ�
WLJD� OHPSHQJ� \DLWX� �� (XUDVLD�� 3DVLILN� GDQ� ,QGR� ±
$XVWUDOLD�� 'LEDJLDQ� VHODWDQ� +DOPDKHUD� WHUGDSDW�
]RQD� VHVDU� 6RURQJ� \DQJ� PHUXSDNDQ� ³VWULNH� VOLS�
IDXOW´ �JDPEDU� ���� 6HSDQMDQJ� ]RQD� VHVDU� LQL�
+DOPDKHUD� EHUJHUDN� NH� DUDK� EDUDW� EHUVDPDDQ�
GHQJDQ�OHPSHQJ�,QGR�$XVWUDOLD� ��+DPLOWRQ��������
%HUGDVDUNDQ�3HWD�*HRORJL�/HPEDU�7HUQDWH��0DOXNX�
8WDUD� \DQJ� GLWHUELWNDQ� ROHK� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�*HRORJL�%DQGXQJ��7��$SDQGL�	�'��
6XGDQD��� GDHUDK� +DOPDKHUD� WHUGLUL� GDUL� EHUEDJDL�
PDQGDOD� JHRORJL� \DQJ� EHUEHGD� GDODP� JDEXQJDQ�
EDWXDQ� GDQ� WHNWRQLNQ\D� \DLWX� �� 0DQGDOD� *HRORJL�
+DOPDKHUD� 7LPXU�� 0DQGDOD� *HRORJL� +DOPDKHUD�
%DUDW��GDQ�%XVXU�.HSXODXDQ�*XQXQJDSL�.XDUWHU��
0DQGDOD�*HRORJL�+DOPDKHUD�7LPXU� EDWXDQ�WHUWXD�
GDHUDK�LQL�GLEHQWXN�ROHK�6DWXDQ�%DWXDQ�8OWUD�%DVD�
\DQJ� VHEDUDQQ\D� FXNXS� OXDV� GDQ� 6DWXDQ� %DWXDQ�
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%HNX�%DVD�� VHUWD� 6DWXDQ�%DWXDQ�%HNX� ,QWHUPHGLHW�
\DQJ�PHQJLQWUXVL�NHGXD�VDWXDQ�EDWXDQ�VHEHOXPQ\D�

(DUO\�7HUWLDU\�0DJPDWLF�$UF

(DUO\�7HUWLDU\�6XEGXFWLRQ�$UHD

/DWH�7HUWLDU\�0DJPDWLF�$UF

/DWH�7HUWLDU\�6XEGXFWLRQ�=RQH

(DUO\�7HUWLDU\�0DJPDWLF�$UF

(DUO\�7HUWLDU\�0DJPDWLF�$UF

/DWH�7HUWLDU\�6XEGXFWLRQ�=RQH

/DWH�7HUWLDU\�6XEGXFWLRQ�=RQH
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35263(&7�
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*DPEDU��
*DPEDUDQ�7HNWRQLN�,QGRQHVLD�7LPXU

�-�$� .DWLOL������
6XPEHU��37��$QHND�7DPEDQJ�7EN�8QLW�*HRPLQ

*DPEDU��
3HWD�*HRORJL�5HJLRQDO�'DHUDK�+DOPDKHUD

6XPEHU ��37� $QHND�7DPEDQJ�7EN�8QLW�*HRPLQ

+$6,/
'DWD�SHUKLWXQJDQ�NDGDU�ELMLK�QLNHO�KDVLO� HNVSORUDVL�
GDQ� UHDOLVDVL� SURGXNVL� GHQJDQ� PHQJJXQDNDQ
PHWRGH�SHPERERWDQ�DGDODK�VHEDJDL�EHULNXW��

.DGDU�UDWD�UDWD�KDVLO�HNVSORUDVL�%ORN�*&��

.DGDU�1L�XQWXN����WLWLN�ERU�
7HUWDPEDQJ�EXODQ�-XQL ���������
7HUWDPEDQJ�EXODQ�-XOL ���������

.DGDU�UDWD�UDWD�UHDOLVDVL�SURGXNVL��

.DGDU�XQWXN�WLWLN�ERU�
%XODQ�-XQL�� ���������
%XODQ�-XOL ���������

3HUVHQWDVH��SHQ\LPSDQJDQ�NDGDU �
%XODQ�-XQL�4�  ��T� ± T�����T� î������

 �������± �������������î������
 ��������

%XODQ�-XOL 4  ��T� ± T�����T� î������
 �������± �������������[������
 ��������

3(0%$+$6$1
.HQ\DWDDQ�DWDX�UHDOLWDV�\DQJ�DGD�GL�ODSDQJDQ�WLGDN�
VHPXD�FDGDQJDQ�KDVLO�HNVSORUDVL�GLWDPEDQJ��VHODLQ�
LWX� EDQ\DN� ERXOGHU� \DQJ� VHEHOXPQ\D� WLGDN�
GLNHWDKXL� SDGD� VDDW� PHQHQWXNDQ� MXPODK� FDGDQJDQ�
HNVSORUDVL� VHKLQJJD� WHUMDGL� PLQLQJ� ORVV� SDGD� VDDW�
SHQDPEDQJDQ�� +DO� LQL� PHQJDNLEDWNDQ� WRQDVH�
HNVSORUDVL� PHPLOLNL� SHUEHGDDQ� GHQJDQ� WRQDVH�
SURGXNVL� $SDELOD� GDODP� UHDOLVDVL� SURGXNVL�
NDGDUQ\D� OHELK� EHVDU� GDUL� KDVLO� HNVSORUDVL� \DQJ�
WHUGDSDW� SDGD� ORJJLQJ� ERU� PDND� PHQJDODPL�
NHXQWXQJDQ��WHWDSL�ELOD�OHELK�NHFLO�PDND�PHQJDODPL�
NHUXJLDQ��$SDELOD�NDGDU�ELMLK�QLNHO�OHELK�EHVDU�GDUL�
&XW� 2I� *UDGH \DQJ� GLWHQWXNDQ�� PDND� GLODNXNDQ�
SURVHV� PL[LQJ GHQJDQ� ELMLK� QLNHO� \DQJ� EHUNDGDU�
UHQGDK� $GDSXQ�GDWD�KDVLO�HNVSORUDVL�SURGXNVL�(72�
VDSUROLW� EXODQ� -XQL� GHQJDQ� NDGDU�1L� UDWD�UDWD� �����
�� � GDQ� SDGD�EXODQ� -XOL� �������GDQ� GDWD� SURGXNVL�
����� �� SDGD� EXODQ� -XQL ����� �� SDGD� EXODQ� -XOL�
'DUL� KDVLO� SHUKLWXQJDQ� GLSHUROHK� SHUEHGDDQ� NDGDU�
GDWD� HNVSORUDVL� GHQJDQ� UHDOLVDVL� (72� EXODQ� -XQL�
����� �� 1L� GDQ� EXODQ� -XOL� ����� �� 1L�� 'HQJDQ�
SUHVHQWDVH� ����� �� EXODQ� -XQL� GDQ� ����� �� EXODQ�
-XOL�
)DNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� SHUEHGDDQ�
NDGDU
3HQ\HEDUDQ�GHSRVLW�WLGDN�KRPRJHQ
1LODL� FDGDQJ� ELMLK� QLNHO� DNDQ� GLSHQJDUXKL� ROHK�
ORNDVL� DWDX� OHWDN� GDUL� VXDWX� WLWLN� ERU�� KDO� LQL�
GLVHEDENDQ� NDUHQD� SHQ\HEDUDQ� GHSRVLW� \DQJ� WLGDN�
PHUDWD�� 'DSDW� GLOLKDW� SDGD� WLWLN� ERU� *&� ������
GHQJDQ� NDGDU� 1L� ������ GHQJDQ� WRQDVH� ������ WRQ�
GDQ *&�� ������ ���� �� GHQJDQ� WRQDVH� ���� WRQ�� 'L�
ODLQ� KDO� NHQ\DWDDQ� GL ODSDQJDQ� VHULQJ� GLMXPSDL�
GDHUDK�\DQJ�GLODOXL�WLWLN�ERU�\DQJ�PHPSXQ\DL�NDGDU�
FXNXS� WLQJJL� XQWXN� GLWDPEDQJ� QDPXQ� GL GDHUDK�
WLWLN�ERU� WHUVHEXW�GLWHPXNDQ� NDQWRQJ�NDQWRQJ�ELMLK�
QLNHO� EHUNDGDU� UHQGDK� �OLPRQLW�� \DQJ� PHQ\XVXS�
GLDQWDUD�ELMLK�QLNHO�EHUNDGDU�WLQJJL�
7RSRJUDIL
7RSRJUDIL� VXDWX� GDHUDK� MXJD� EHUSHQJDUXK� GDODP�
SHQJXSDVDQ� ODSLVDQ� WDQDK� SHQXWXS� �VWULSSLQJ� RI�
RYHU�EXUGHQ���3DGD�GDHUDK�\DQJ�EHUOHNXN�OHNXN�DGD�
NHPXQJNLQDQ� ELMLK� LNXW� WHUEXDQJ� DWDX� PDVLK� DGD�
VHEDJLDQ� WDQDK� SHQXWXS� \DQJ� WHUWLQJJDO� VHKLQJJD�
PHQJDNLEDWNDQ� WRQDJH� GDQ� NDGDU� EHUWDPEDK�
PDXSXQ�EHUNXUDQJ�
3HQJRWRUDQ� GDQ� NHKLODQJDQ� ELMLK� SDGD� VDDW�
SHQDPEDQJDQ
'DODP� SHQJDPDWDQ� SHQXOLV� GLODSDQJDQ� NHJLDWDQ�
SHQDPEDQJDQ� ELMLK� QLNHO� GL� SXODX� *HH� GLODNXNDQ�
GHQJDQ� FDUD� VHOHFWLYH� PLQLQJ �WDPEDQJ� SLOLK��
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GHQJDQ�PHQJDQGDONDQ� SHQJOLKDWDQ� YLVXDO�� FDUD� LQL�
GLDQJJDS� HIHNWLI� XQWXN� PHQJKLQGDUL� SHQJRWRUDQ�
GDQ� NHKLODQJDQ� ELMLK�� QDPXQ� GDODP� SURVHVQ\D�
WHUGDSDW� EHEHUDSD� KDO� \DQJ� SHUOX� GLODNXNDQ�
HYDOXDVL��PLVDOQ\D�SDGD�VDDW�SHQJJDOLDQ�ELMLK�QLNHO�
VDSUROLW� SRVLVL� DODW� EHUDGD� GL DWDV� EHQFK GDQ�
PHQJJDOL� NH� DUDK� EDZDK�� SDGD� SRVLVL� VHSHUWL� LQL�
RSHUDWRU� WLGDN� GDSDW� PHPDQWDX� VHFDUD� ODQJVXQJ�
ELMLK� \DQJ� DNDQ� GLJDOL�� VHKLQJJD VHKLQJJD� WLGDN�
GDSDW�PHODNXNDQ� WDPEDQJ�SLOLK�GHQJDQ�EDLN��2OHK�
NDUHQD� LWX� GLSHUOXNDQ� VHRUDQJ� SHQJDZDV� ODSDQJDQ�
\DQJ�GDSDW�PHPDQGX�DUDK�SHQJJDOLDQ�WHUVHEXW�
)DNWRU�IDNWRU�SHQGXNXQJ
3HPEDKDVDQ�GL�DWDV�PHUXSDNDQ�IDNWRU�IDNWRU�XWDPD�
\DQJ�VDQJDW�EHUSHUDQ�GDODP WHUMDGLQ\D�SHUEHGDDQ��

'L� VDPSLQJ� IDNWRU�IDNWRU� XWDPD� \DQJ� EHUSHQJDUXK�
WHUKDGDS� SHUEHGDDQ� WHUVHEXW�� DGDSXOD� IDNWRU�IDNWRU�
\DQJ� ODLQ� � DWDX� IDNWRU� SHQGXNXQJ� \DQJ� GLDQJJDS�
NHFLO�SHQJDUXKQ\D��\DLWX��
$LU
1LNHO� PHUXSDNDQ� KDVLO� GDUL� SURVHV� ODWHULVDVL� \DQJ�
EHUKXEXQJDQ� GHQJDQ� SURVHV� RNVLJHQ�� 3URVHV�
RNVLJHQ� VDQJDW� � EHUNDLWDQ� GHQJDQ� DLU�� NDUHQD� DLU�
GDSDW� PHODSXNDQ� EDWXDQ� VHKLQJJD� PHPSHUFHSDW�
SURVHV� ODWHULVDVL�� 'LVDPSLQJ� LWX� VLIDW� DLU� \DQJ�
PHODUXWNDQ�GDQ�EHUJHUDN�PHQ\HEDENDQ�QLNHO�GDSDW�
ODUXW� GDQ� WHUDQJNXW� ROHK� DLU� $LU� KXMDQ� \DQJ�
PHQJHQDL� PDWHULDO� ELMLK� QLNHO� GL� VWRFN� \DUG GDQ�
VWRFN� SLOH VHEHOXP� GLODNXNDQ� VDPSOLQJ� GDSDW�
PHQJDNLEDWNDQ�WXUXQQ\D�NDGDU�QLNHO�
.HVDODKDQ�PDQXVLD
.HVDODKDQ�LQL�EHUNDLWDQ�GHQJDQ�SHNHUMDDQ�SUHSDUDVL�
VDPSHO�XQWXN�DQDOLVD�ODERUDWRULXP��.DUHQD�PDQXVLD�
WLGDN�PHPLOLNL� VLIDW� WLGDN� NRQVWDQ�� VHKLQJJD� GDSDW�
NXUDQJ� WHOLWL� GDODP� PHQ\LDSNDQ� VDPSHO� XQWXN�
DQDOLVD� ODERUDWRULXP�� PLVDOQ\D� SHQFDPSXUDQ� \DQJ�
WLGDN�PHUDWD�

.(6,038/$1
%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� SHUKLWXQJDQ�
PDXSXQ� XUDLDQ� GL� ODSDQJDQ�� PDND� GDSDW GLDPELO�
NHVLPSXODQ�VHEDJDL�EHULNXW��
D� %HUGDVDUNDQ� KDVLO� DQDOLVD� NDGDU� HNVSRUDVL��

PDND� UDWD�UDWD� NDGDU� 1L� VDSUROLW� XQWXN� EORN�
*&�3XODX�*HH�SDGD�EXODQ�-XQL�DGDODK��������
GDQ��������XQWXN�%XODQ�-XOL�GHQJDQ�NDGDU�1L�
VDSUROLW� \DQJ� EHUKDVLO� GLWDPEDQJ� SDGD� %XODQ�
-XQL� DGDODK� ����� �� GDQ� ����� �� SDGD� %XODQ�
-XOL��GHQJDQ�&2*�1L���������)H��������

E� 6HOLVLK� SHUEHGDDQ� DQWDUD� NDGDU� 1L� KDVLO�
HNVSORUDVL� GDQ� NDGDU� QL� KDVLO� SHQDPEDQJDQ�
DGDODK� ������� XQWXN� EXODQ� -XQL� GDQ� �������
XQWXN� EXODQ� -XOL� GHQJDQ� SUHVHQWDVH� ����� ��
EXODQ�-XQL GDQ��������EXODQ�-XOL�

F� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� PDND� GLNHWDKXL�
SHQ\HEDE� WHUMDGLQ\D� SHUEHGDDQ� NDGDU� ELMLK�
QLNHO�DGDODK��
)DNWRU�IDNWRU�XWDPD�WHUGLUL�GDUL��
x 3HQ\HEDUDQ�GHSRVLW�WLGDN�KRPRJHQ

x 7RSRJUDIL
x 3HQJRWRUDQ� GDQ� NHKLODQJDQ� ELMLK� VDDW�

SHQDPEDQJDQ
x &DUD�SHQJDPELODQ�VDPSHO
x $LU�KXMDQ
x .HVDODKDQ�PDQXVLD

'$)7$5�3867$.$
%UXFH� $�� .HQQHG\�� �������� ³6XUIDFH� 0LQLQJ´��

6HFRQG� (GLWLRQ� 6RFLHW\� )RU� 0LQLQJ�
0HWDOXUJ\�$QG�([SORUDWLRQ�,QF���&RORUDGR�

'RGG\� 6HWLD� *UDKD�� ³%DWXDQ� 'DQ� 0LQHUDO³��
3HQHUELW�1RYD�%DQGXQJ�

,VNDQGDU� 0RKGDU�� ������� ³(YDOXDVL� &DGDQJDQ�
%LMLK�1LNHO�'HQJDQ�6SDVL�7LWLN�%RU������0�GDQ�
��� 0� 'HQJDQ� 0HWRGH� 7ULDQJXODU� *URXSLQJ�
3DGD�37��$17$0�7EN��8QLW�*HRPLQ³��6NULSVL�
-XUXVDQ� 7HNQLN� 3HUWDPEDQJDQ� 895,�
0DNDVVDU��7LGDN�GLSXEOLNDVLNDQ�

-RVHSK�0�%ROW�� ������� ³7KH�:LQQLQJ�2I�1LFNHO´��
0XHWKDQ�	�&R� /WG���/RQGRQ��SDJH����

3DUWDQWR� 3URGMRVRHPDUWR�� ³.DPXV� ,VWLODK� 7HNQLN�
3HUWDPEDQJDQ� 8PXP´� 'LUHNWRUDW� -HGHUDO�
3HUWDPEDQJDQ� 8PXP�� 3XVDW� 3HQHOLWLDQ� 'DQ�
3HQJHPEDQJDQ�7HNQRORJL�0LQHUDO�GDQ�3UR\HN�
3HQJHPEDQJDQ� 3XVDW� ,QIRUPDVL� 0LQHUDO�
%DQGXQJ�

3URMRVXPDUWR� 3DUWDQWR�� ������� ³3HPLQGDKDQ�
7DQDK� 0HNDQLV´� 'HSDUWHPHQ� 7DPEDQJ��
,QVWLWXW�7HNQRORJL�%DQGXQJ��%DQGXQJ�

6XGDUWR� 1RWRVLVZR\R�� GNN�� ������� ³7HNQLN�
(NVSORUDVL´� -XUXVDQ� 7HNQLN� 3HUWDPEDQJDQ�
)DNXOWDV� ,OPX� .HEXPLDQ� GDQ� 7HNQRORJL�
0LQHUDO�,QVWLWX�7HNQRORJL�%DQGXQJ� %DQGXQJ

6LPRQ�	�6FKXVWHU¶V���������³5RFNV�DQG� 0LQHUDO´�
*XLGH 1DWXUH�6HULHV��1HZ�<RUN

���������������$VRVLDVL�3HUWDPEDQJDQ�,QGRQHVLD����������
³3HQJDQWDU� 3HUWDPEDQJDQ� ,QGRQHVLD´�� 3XVDW�
'RNXPHQWDVL� GDQ� ,QIRUPDVL� ,OPLDK�/,3,��
-DNDUWD�

���������������%LGDQJ� 3HQJHORODDQ� 6XPEHUGD\D� %XPL�
3URJUDP� 5HND\DVD� 3HUWDPEDQJDQ� )DNXOWDV�
3DVFD� 6DUMDQD� ,7%�� ������� ³0HWRGD�
3HUKLWXQJDQ�&DGDQJDQ�%LMLK´� %DQGXQJ�


