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VHSHUWL�%XV�7UDQV�GLKDUDSNDQ�GDSDW�PHQJXUDQJL�WLQJNDW�NHPDFHWDQ�GDQ�PHPEDQWX�PHPHQXKL�NHEXWXKDQ�
PDV\DUDNDW��7UDQV�-RJMD�MDOXU��%�\DQJ�EDUX�GXD�WDKXQ�EHURSHUDVL�WHUQ\DWD�PDVLK�PHPLOLNL�PDVDODK�NLQHUMD�
GDQ� SHOD\DQDQ� \DQJ� KDUXV� GLHYDOXDVL�� 7HUNDLW� � GHQJDQ�PDVDODK� WHUVHEXW�� SHQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL� KDVLO� HYDOXDVL� NLQHUMD� SDGD� 7UDQV� -RJMD� �%� GDQ� SHUVHSVL� SHQXPSDQJ� WHQWDQJ� IDVLOLWDV� GDQ�
SHOD\DQDQ� 7UDQV� -RJMD� GHQJDQ�PHQJJXQDNDQ�PHWRGH� VXUYHL� ODSDQJDQ�� ZDZDQFDUD� GDQ� NXLVLRQHU� \DQJ�
PHOLEDWNDQ�SHQJJXQD�VHUWD�SHJDZDL�7UDQV�-RJMD��%��3HQHOLWLDQ�\DQJ�GLODNXNDQ�NDOL�LQL�PHQGDSDWNDQ�GDWD�
KDVLO�NLQHUMD�EXV�GHQJDQ�LQGLNDWRU�SHQLODLDQ�\DQJ�GLGDSDWNDQ�\DLWX�������/RDG�IDFWRU�VWDWLV UDWD�UDWD VHEHVDU�
������GDQ�/RDG�IDFWRU�GLQDPLV�UDWD�UDWD�WRWDO�VHEHVDU������������+HDGZD\�UDWD�UDWD VHEHVDU����PHQLW����
GHWLN������:DNWX�WHPSXK�UDWD�UDWD�VHEHVDU����PHQLW����GHWLN������.HFHSDWDQ�UDWD�UDWD�VHEHVDU�������NP�MDP��
6HGDQJNDQ�GDUL� SHUVHSVL� SHQXPSDQJ� WHQWDQJ�SHOD\DQDQ�GDQ� IDVLOLWDV�7UDQV� -RJMD�GLGDSDWNDQ�KDVLO� \DQJ�
SRVLWLI�ZDODXSXQ�PDVLK�DGD� VHEDJLDQ�NHFLO�GDUL� WRWDO� UHVSRQGHQ�\DQJ�EHOXP�SXDV� WHUKDGDS� IDVLOLWDV�GDQ�
SHOD\DQDQ�ROHK�SLKDN�7UDQV�-RJMD��+DO�SHQWLQJ�ODLQ�\DQJ�GLGDSDWNDQ�GDUL�SHQHOLWLDQ� LQL�DGDODK�VHEDJLDQ�
EHVDU� UHVSRQGHQ� VHEHVDU� ��� SHUVHQ� GDUL� WRWDO� UHVSRQGHQ� EHOXP� SHUQDK�PHQ\DPSDLNDQ� NULWLN� GDQ� VDUDQ�
NHSDGD�SLKDN�7UDQV�-RJMD���
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WKDW�PXVW�EH�HYDOXDWHG��5HODWHG�WR�WKLV�SUREOHP��WKLV�UHVHDUFK�DLPV�WR�ILQG�RXW�WKH�UHVXOWV�RI�SHUIRUPDQFH�
HYDOXDWLRQ�RQ�7UDQV�-RJMD��%�DQG�SDVVHQJHU�SHUFHSWLRQV�DERXW�7UDQV�-RJMD�IDFLOLWLHV�DQG�VHUYLFHV�XVLQJ�
REVHUYDWLRQ�VXUYH\�PHWKRGV��LQWHUYLHZV�DQG�TXHVWLRQQDLUHV�LQYROYLQJ�XVHUV�DQG�HPSOR\HHV�RI�7UDQV�-RJMD�
�%��7KH�UHVHDUFK�FRQGXFWHG�WKLV�WLPH�WR�JHW�GDWD�RQ�WKH�UHVXOWV�RI�EXV�SHUIRUPDQFH�ZLWK�WKH�DVVHVVPHQW�
LQGLFDWRUV�REWDLQHG�DUH������$YHUDJH�RI�VWDWLF�ORDG�IDFWRU�LV�������DQG�WRWDO�DYHUDJH�RI�G\QDPLF�ORDG�IDFWRU�
LV������������+HDGZD\�DYHUDJH�LV����PLQXWHV����VHFRQGV������7KH�DYHUDJH�RI�WUDYHO�WLPH�LV����PLQXWHV����
VHFRQGV������$YHUDJH�RI�VSHHG�LV�������NP���KRXUV��:KLOH�IURP�WKH�SHUFHSWLRQ�RI�SDVVHQJHUV�DERXW�7UDQV�
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WRWDO�UHVSRQGHQWV�ZKR�ZHUH�QRW�VDWLVILHG�ZLWK�WKH�IDFLOLWLHV�DQG�VHUYLFHV�E\�7UDQV�-RJMD��$QRWKHU�LPSRUWDQW�
WKLQJ�WKDW�ZDV�REWDLQHG�IURP�WKLV�VWXG\�ZDV�WKDW�PRVW�RI�WKH�UHVSRQGHQWV�DPRXQWHG�WR����SHUFHQW�RI�WKH�
WRWDO�UHVSRQGHQWV�KDG�QHYHU�FRQYH\HG�FULWLFLVP�DQG�VXJJHVWLRQV�WR�WKH�7UDQV�-RJMD��

.H\ZRUGV��SXEOLF�WUDQVSRUW��SXEOLF�WUDQVSRUW�SHUIRUPDQFH��SDVVHQJHU�SHUFHSWLRQ��SXEOLF�WUDQVSRUW�
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�� 3HQGDKXOXDQ�
$QJNXWDQ� XPXP� DGDODK� VDODK� VDWX� DODW�

WUDQVSRUWDVL� SLOLKDQ� XQWXN� PHPLQLPDOLVLU�
WLQJNDW�NHPDFHWDQ�VXDWX�GDHUDK�VHSHUWL�'DHUDK�
,VWLPHZD� <RJ\DNDUWD�� 6HODLQ� PHQJXUDQJL�
NHPDFHWDQ�� DQJNXWDQ� XPXP� MXJD� GLKDUDSNDQ�
GDSDW�PHQJXUDQJL�EDQ\DNQ\D�SHQJJXQDDQ�DODW�
WUDQVSRUWDVL� SULEDGL� \DQJ� PHQ\HEDENDQ�
EHUWDPEDKQ\D� SROXVL� XGDUD�� $QJNXWDQ� XPXP�
GHQJDQ� WLQJNDW� NHDPDQDQ� GDQ� NHQ\DPDQDQ�
\DQJ�EDLN�WHQWX�PLQDW�PDV\DUDNDW�PDNLQ�EHVDU�
XQWXN�PHQJJXQDNDQQ\D��6HODLQ�LWX��ZDNWX�\DQJ�
GLSHUOXNDQ�XQWXN�PHQHPSXK�SHUMDODQDQ�PDVLK�
VHVXDL�GDUL�UHQFDQD�GDQ�ELD\D�\DQJ�GLNHOXDUNDQ�
PDVLK� WHUMDQJNDX�� WHQWX� PHQMDGLNDQ� DQJNXWDQ�
XPXP� VHPDNLQ� GLPLQDWL� ROHK� PDV\DUDNDW��
WHUXWDPD�PDV\DUDNDW�PHQHQJDK�NH�EDZDK��

%XV�7UDQV�-RJMD�KDGLU�GHQJDQ�PDQDMHPHQ�
WUDQVSRUWDVL� XPXP� GHQJDQ� VLVWHP� EX\� WKH�
VHUYLFH� V\VWHP� \DQJ� DUWLQ\D� VLVWHP� EHUEDVLV�
PHPEHOL� SHOD\DQDQ�� 6LVWHP� \DQJ� EDUX� LQL�
EHUEDVLV�SHOD\DQDQ�GHQJDQ�SHPED\DUDQ�VHVXDL�
OD\DQDQ� \DQJ� GLEHULNDQ�� VHGDQJNDQ� VRSLU� GDQ�
NDU\DZDQQ\D� DNDQ� GLJDML� EXODQDQ�� :DODXSXQ�
EHJLWX� VLVWHP� LQL� WHWDS� DGD� WDUJHW� GDQ� MXJD�
HYDOXDVL�GDUL�'LQDV�3HUKXEXQJDQ�',<��

%XV� 7UDQV� -RJMD� WHUGLUL� GDUL� ��� UXWH�
GLPDQD� PDVLQJ�PDVLQJ� UXWHQ\D� KDUXV�
GLHYDOXDVL� VHFDUD� EHUNDOD� VXSD\D� NLQHUMD� GDQ�
SHOD\DQDQQ\D�ELVD�PHQFDSDL�WDUJHW�\DQJ�VHVXDL�
GHQJDQ� NHWHQWXDQ� \DQJ� VXGDK� GLWHWDSNDQ��
$GDSXQ� UXWH�UXWH�EDUX�� VDODK�VDWXQ\D� MDOXU��%�
PDVLK� VDQJDW� VHSL� SHQXPSDQJ� GDQ� ZDNWX�
WXQJJXQ\D� SXQ� UHODWLI� ODPD�� 3DGDKDO� DSDELOD�
NLQHUMD� GDQ� SHOD\DQDQQ\D� NXUDQJ� EDLN� DWDX�
GLEDZDK�VWDQGDU�\DQJ�VXGDK�GLWHWDSNDQ��PDND�
SHUOX� DGD� HYDOXDVL� EHUNDOD� WHUNDLW� NLQHUMD� GDQ�
SHOD\DQDQQ\D� VXSD\D� PLQDW� SHQXPSDQJ� WLGDN�
PHQJDODPL� SHQXUXQDQ�� 'DUL� VLQLODK� SHQXOLV�
PHQJDPELO� SHUPDVDODKDQ� EHUNDLWDQ� GHQJDQ�
7UDQV� -RJMD� XQWXN� GLMDGLNDQ� SHQHOLWLDQ� WXJDV�
DNKLU�� \DLWX� PHQJHQDL� ³(YDOXDVL� .LQHUMD� GDQ�
.DUDWDNWHULVWLN� VHUWD� 3HUVHSVL� 3HQXPSDQJ�
$QJNXWDQ�8PXP�%XV�7UDQV�-RJMD�-DOXU��%´��
'DHUDK� ,VWLPHZD� <RJ\DNDUWD� PHUXSDNDQ�
GDHUDK� \DQJ� WHUNHQDO� VHEDJDL� NRWD� SHODMDU��
ZLVDWD�� GDQ� EXGD\D�� 'DODP� DNWLYLWDV� GDQ�
PRELOLWDVQ\D� PHQLPEXONDQ� DUXV� PDQXVLD��
NHQGDUDDQ�� GDQ� EDUDQJ� \DQJ� PHQJDNLEDWNDQ�
EHUEDJDL�PDFDP�LQWHUDNVL��'HPL�PHPSHUODQFDU�
DNWLYLWDV� GDQ� PRELOLWDV� WHUVHEXW�� PDND�
GLEXWXKNDQ� DODW� \DQJ� GDSDW� PHPSHUPXGDK�

PRELOLVDVL� \DLWX� WUDQVSRUWDVL� \DLWX� DQJNXWDQ�
XPXP��

�� $QJNXWDQ�8PXP
$QJNXWDQ�XPXP�PHPLOLNL�SHUDQDQ�SHQWLQJ�

XQWXN�PHQJHQGDOLNDQ� XQVXU� WUDQSRUWDVL� GDODP�
PHQMDJD� NHVWDELODQ� UXDV� MDODQ� WHUKDGDS�
NHFHSDWDQ� DUXV� \DQJ� GLDNLEDWNDQ� ROHK�
SHQJJXQDDQ� NHQGDUDDQ� SULEDGL� NKXVXVQ\D�
VHSHGD� PRWRU� \DQJ� VDQJDW� PHQGRPLQDVL� UXDV�
MDODQ���+DQGD\DQL�GNN��������

3HUDOLKDQ� PRGD� DQJNXWDQ� SULEDGL� NH�
DQJNXWDQ� XPXP� KDUXV� PXODL� GLODNXNDQ� XQWXN�
PHQJXUDQJL� NHPDFHWDQ� \DQJ� DGD� GDQ�
PHQJXUDQJL� SROXVL� NHQGDUDDQ� \DQJ� VHPDNLQ�
PHQLQJNDW�� 3HQJRSWLPDODQ� SHQJJXQDDQ�
DQJNXWDQ� XPXP� GLODNXNDQ� GHQJDQ� NDMLDQ�
WHUKDGDS� SHQ\HVXDLDQ� SHOD\DQDQ� \DQJ�
GLEHULNDQ� ROHK� DQJNXWDQ� XPXP� EHUGDVDUNDQ�
NDUDNWHULVWLN�SHQJJXQD���)HUGLDQV\DK���������

³6LVWHP�DQJNXWDQ�XPXP�PHUXSDNDQ�VLVWHP�
SHOD\DQDQ�MDVD�DQJNXWDQ�\DQJ�EHUIXQJVL�XQWXN�
PHQJXPSXONDQ� GDQ� PHQGLVWULEXVLNDQ�
SHQXPSDQJ� DWDX� EDUDQJ� \DQJ� PHPSXQ\DL�
NHEXWXKDQ� SHUJHUDNDQ� GHQJDQ� PHPXQJXW�
ED\DUDQ�� RQJNRV´�� �8QGDQJ�8QGDQJ� 1R����
7DKXQ������SDVDO����

'DODP� SHUHQFDQDDQ� WUDQVSRUWDVL�
GLSHUOXNDQ� SHQGHNDWDQ� VLVWHP� \DQJ� EHUJXQD�
XQWXN�SHPHFDKDQ�PDVDODK�\DQJ� WHUEDLN�XQWXN�
PHQGDSDWNDQ� VXDWX� NRPSRQHQ� \DQJ� WLGDN�
PHQ\HEDENDQ� SHUPDVDODKDQ� SDGD� NRPSRQHQ�
ODLQQ\D�� 6LVWHP� WUDQVSRUWDVL� WHUEDJL� PHQMDGL�
GXD�\DLWX�VLVWHP�WUDQVSRUWDVL�PDNUR�GDQ�VLVWHP�
WUDQVSRUWDVL�PLNUR���'MDNIDU�GNN��������

�� .LQHUMD�$QJNXWDQ�8PXP�
.LQHUMD�DQJNXWDQ�XPXP�NKXVXVQ\D�GDODP�

KDO� SHOD\DQDQQ\D� PHQHPXL� EHUEDJDL� PDFDP�
SHUPDVDODKDQ� VHSHUWL� SHQJHPXGL� \DQJ� XJDO�
XJDODQ� GDQ� � PHQDLNWXUXQNDQ� SHQXPSDQJ�
VHPEDUDQJDQ�� +DO� LQL� GLVHEDENDQ� NDUHQD�
OHPDKQ\D� SHUHQFDQDDQ� GDODP� SHQJHPEDQJDQ�
DQJNXWDQ� XPXP� VHQGLUL�� GLWDPEDK� GHQJDQ�
EXUXNQ\D� GDODP� SHPELQDDQ�� PRQLWRULQJ�� GDQ�
SHQHJDNNDQ�KXNXP���$GHNLD�GDQ�:DKDE��������

'DODP�SHQHOLWLDQ�NLQHUMD�%XV�7UDQV� -RJMD�
MDOXU� �%� PHPLOLNL� EHEHUDSD� LQGLNDWRU� VWDQGDU�
NLQHUMD�\DQJ�VXGDK�GLWHWDSNDQ�VHEDJDL�EHULNXW���

D� /RDG� )DFWRU� DWDX� IDNWRU� PXDW� DGDODK�
WLQJNDW� NHJXQDDQ� \DQJ� GLGDSDW� GDUL�
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SHUKLWXQJDQ� QLODL� NHJXQDDQ� NDSDVLWDV� GL�
GDODP�VHEXDK�DODW� WUDQVSRUWDVL��1LODL� ORDG�
IDFWRU�PHPSXQ\DL�PDQIDDW�GDODP�PHOLKDW�
WLQJNDW� NHRSWLPDODQ� WUD\HN� \DQJ� GLODOXL�
ROHK� VDODK� VDWX� DUPDGD� WUDQVSRUWDVL� \DQJ�
EHURSHUDVL�� 3HUDWXUDQ� 3HPHULQWDK� �� 33� ��
1RPRU� ��� SDVDO� ���� 7DKXQ� ����� WHQWDQJ�
$QJNXWDQ� -DODQ�� VWDQGDU� QLODL� ORDG� IDFWRU
GLWHWDSNDQ�VHEHVDU�!�����3HUKLWXQJDQ�ORDG�
IDFWRU�GDSDW�GLNHWDKXL�PHODOXL�SHUKLWXQJDQ�
VHEDJDL�EHULNXW���
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GHQJDQ���
/)G�  �ORDG�IDFWRU�GLQDPLV��
-3���  �MXPODK�SHQXPSDQJ�SHU�MDP�
-.���  �MXPODK�DUPDGD�
&� ��  �NDSDVLWDV�
.0�  �MDUDN�WHPSXK�
.0�WRWDO�� �MDUDN�WHPSXK�WRWDO�
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GHQJDQ���
/)V�  �ORDG�IDFWRU�VWDWLV�
-3���  �MXPODK�SHQXPSDQJ�SHU�MDP��
-.��  �MXPODK�DUPDGD�
.0�  �MDUDN�WHPSXK�
&� �  �NDSDVLWDV�

E� :DNWX� WHPSXK� DGDODK� ZDNWX� \DQJ�
GLEXWXKNDQ�DUPDGD�XQWXN�PHODNXNDQ�VDWX�
NDOL�SHUMDODQDQ�\DLWX�GDUL�WLWLN�DVDO�NHPEDOL�
NH�WLWLN�DVDO��'DODP�ZDNWX�WHPSXK�WHUGDSDW�
SXOD� GXD� MHQLV� NRPSRQHQ� \DLWX� ZDNWX�
VLQJJDK� �OD\� RYHU� WLPH�� GDQ� ZDNWX�
SHUMDODQDQ��WUDYHO�WLPH���
,QGLNDWRU� GDQ� SDUDPHWHU� GDUL� KDVLO�KDVLO�
SHQHOLWLDQ� ZRUOG� EDQN� GDQ� EHUGDVDU�
.HSXWXVDQ�'LUHNWXU�-HQGHUDO�3HUKXEXQJDQ�
'DUDW�1RPRU��6.�����$-�����'5-'������
WHQWDQJ� SHGRPDQ� WHNQLV� SHQ\HOHQJJDUDDQ�
DQJNXWDQ� SHQXPSDQJ� XPXP� GL� ZLOD\DK�
SHUNRWDDQ� GDODP� WUD\HN� WHWDS� GDQ� WHUDWXU�
EDKZD�ZDNWX� WHPSXK� SHUMDODQDQ� UDWD�UDWD�
DGDODK� �� VDPSDL� ���� MDP� VHGDQJNDQ� UDWD�
UDWD�PDNVLPXPQ\D���VDPSDL���MDP��:DNWX�
WHPSXK�VDWX�SXWDUDQ�SHUMDODQDQ�GLGDSDWNDQ�
GHQJDQ�SHUKLWXQJDQ�VHEDJDL�EHULNXW���
ݑݐܹ݇ܽ ݄ݑ݉݁ݐ ൌ ݑݐ݇ܽݓ ܾܽ݅ݐ െ
ݑݐ݇ܽݓ �����������������������������������������݃݊ܽݐܽ݀

F� +HDGZD\� DGDODK� MDUDN� ZDNWX� DQWDU� EXV�
SDGD�MDOXU�VXDWX�MDODQ�\DQJ�VDPD��6HPDNLQ�

NHFLO�QLODL�KHDGZD\�PHQXQMXNDQ�IUHNXHQVL�
NHQGDUDDQ� VHPDNLQ� WLQJJL� VHKLQJJD� DNDQ�
PHQ\HEDENDQ�ZDNWX� WXQJJX�\DQJ� UHQGDK��
+DO� LQL� PHUXSDNDQ� NRQGLVL� \DQJ�
PHQJXQWXQJNDQ� EDJL� SHQXPSDQJ�� WVSL�
GLVLVL� ODLQ� DNDQ�PHQJDNLEDWNDQ� JDQJJXDQ�
ODOX�OLQWDV���$ULQWRQR�GDQ�6HED\DQJ��������
1LODL� VWDQGDU�ZDNWX� \DQJ� GLWHQWXNDQ� ROHK�
3HUDWXUDQ� 0HQWHUL� 3HUKXEXQJDQ� 1R�� 30�
��� WDKXQ������ WHQWDQJ�6WDQGDU�3HOD\DQDQ�
0LQLPDO� $QJNXWDQ� 2UDQJ� 'HQJDQ�
.HQGDUDDQ� %HUPRWRU� 8PXP� 'DODP�
7UD\HN�DGDODK����PHQLW��3HUKLWXQJDQ�XQWXN�
KHDGZD\��ZDNWX�WXQJJX��VHEDJDL�EHULNXW���
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GHQJDQ���
+�  �KHDGZD\��ZDNWX�DQWDUD��
&�  �NDSDVLWDV�EXV�
/)� �ORDG�IDFWRU��IDNWRU�PXDW��
-3� � MXPODK� SHQXPSDQJ� GDODP� VHNDOL�
SHUMDODQDQ�

G� .HFHSDWDQ�UDWD�UDWD�\DQJ�GLEXWXKNDQ�ROHK�
DQJNXWDQ�XPXP�KDUXV�GLVHVXDLNDQ�GHQJDQ�
UDWD�UDWD� NHEXWXKDQ� SHQXPSDQJ� VHFDUD�
NHVHOXUXKDQ� GDQ� PHOLKDW� MDOXU� PDXSXQ�
PHGDQ�\DQJ�GLOHZDWL�ROHK�%XV�7UDQV�-RJMD�
QDQWL�� 6HVXDL� 3HUDWXUDQ� 0HQWHUL�
3HUKXEXQJDQ� 1R�� 30�� ��� 7DKXQ� �����
WHQWDQJ� 6WDQGDU� 3HOD\DQDQ� 0LQLPDO�
$QJNXWDQ� 0DVVDO� %HUEDVLV� -DODQ� EDKZD�
NHFHSDWDQ� SHUMDODQDQ� ZDNWX� SXQFDN�
PDNVLPDO� ��� NP�MDP� GDQ� ZDNWX� QRQ�
SXQFDN� PDNVLPDO� ��� NP�MDP��
'LWHWDSNDQQ\D� NHFHSDWDQ� UDWD�UDWD��
EHUJXQD� XQWXN� PHQMDJD� NHVHODPDWDQ�
EHUODOX�OLQWDV��
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GHQJDQ���
YU� �  �NHFHSDWDQ�UDWD�UDWD�
WU� �  �ZDNWX�WHPSXK�UDWD�UDWD�
G� �  �SDQMDQJ�OLQWDVDQ�

�� 7LQJNDW�.HSXDVDQ�GDQ�3HOD\DQDQ
7LQJNDW�NHSXDVDQ�DGDODK�VXDWX�KDVLO�\DQJ�

GLSHUROHK� GDUL� DGDQ\D� SHUEHGDDQ� DWDX�
SHUVDPDDQ� DQWDUD� NLQHUMD� SHOD\DQDQ� \DQJ�
GLUDVDNDQ� GHQJDQ� DSD� \DQJ� VHPHVWLQ\D�
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GLKDUDSNDQ� GDQ� GLODNXNDQ� VHFDUD�
EHUNHVLQDPEXQJDQ�GDQ�WHUXNXU���,GULV��������

7LQJNDW� SHOD\DQDQ� DGDODK� SHQLODLDQ� VHFDUD�
PHQH\HOXUXK� ROHK� SHQJJXQD� OD\DQDQ� WHUKDGDS�
SHOD\DQDQ� \DQJ� GLUDVDNDQ� VDDW� PHQHULPD�
SHOD\DQDQ�GDUL�SHQ\HGLD�OD\DQDQ�\DQJ�QDQWLQ\D�
DNDQ�PHQLPEXONDQ� VLNDS� SXDV� GDQ� WLGDN� SXDV�
SDGD�SHQJJXQD�OD\DQDQ��GDQ�GLJXQDNDQ�VHEDJDL�
HYDOXDVL� EDJL� SHQ\HGLD� OD\DQDQ� XQWXN�
PHPHQXKL� KDUDSDQ� SHODQJJDQ�� �'KDUPD\DQWL��
������

'DWD� SHUVHSVL� SHQJJXQD�PHQJHQDL� IDVLOLWDV�
GDQ� SHOD\DQDQ� WUDQVSRUWDVL� XPXP� GDSDW�
GLJXQDNDQ� XQWXN� PHQLQJNDWNDQ� NHXQJJXODQ�
GDQ�GD\D�7DULN�GDUL� VXGXW� SDQGDQJ� VRVLDO� GDQ�
PHPEHULNDQ� NHVHPSDWDQ� SHQJDODPDQ�
SHUMDODQDQ� PHQJJXQDNDQ� WUDQVSRUWDVL� XPXP�
PHQMDGL�OHELK�PHPXDVNDQ���-DORQ��������
'DODP�SHQHOLWLDQ�LQL�XQWXN�PHQJHWDKXL�WLQJNDW�
NHSXDVDQ�SHQJJXQD�DGDODK�GHQJDQ�PHQJHWDKXL�
NDUDNWHULVWLN� GDQ� SHUVHSVL� SHQJJXQD� WHQWDQJ�
IDVLOLWDV�GDQ�SHOD\DQDQ�7UDQV�-RJMD��

D� .DUDNWHULVWLN� SHQXPSDQJ� \DQJ�
GLLGHQWLILNDVL�PHOLSXWL���

�� -HQLV�NHODPLQ�SHQXPSDQJ�
�� 8VLD�SHQXPSDQJ�
�� 3URIHVL�SHQXPSDQJ�
�� 3HQJKDVLODQ�SHQXPSDQJ��SHU�EXODQ��

E� 3HUVHSVL� SHQXPSDQJ� \DQJ� GLLGHQWLILNDVL�
PHOLSXWL���

�� .HPXGDKDQ�DNVHV�
�� -DUDN�WHPSDW�WLQJJDO�NH�KDOWH�WHUGHNDW�
�� 0RGD� WUDQVSRUWDVL� VHEHOXP�PHQJJXQDNDQ�

7UDQV�-RJMD�
�� 3HQHPSDWDQ�KDOWH�
�� 7XMXDQ�SHUMDODQDQ�
�� :DNWX�WXQJJX�
�� .HEHUVLKDQ�GDQ�NHQ\DPDQDQ�
�� .HDPDQDQ�
�� .HOHQJNDSDQ�IDVLOLWDV�
��� )UHNXHQVL� SHQJJXQDDQ�7UDQV� -RJMD� GDODP�

VDWX�PLQJJX�
��� 7DULI�SHUMDODQDQ�
���.HPXGDKDQ� PHQ\DPSDLNDQ� NULWLN� GDQ�

VDUDQ�

�� 0HWRGH�3HQHOLWLDQ
/RNDVL�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� GLODNXNDQ�SDGD�%XV�7UDQV�
-RJMD� MDOXU� �%�\DQJ� WHUPLQDOQ\D� EHUWHPSDW� GL�

$PEDUNHWDZDQJ�� *DPSLQJ�� .DEXSDWHQ�
6OHPDQ��'LODNXNDQQ\D�SHQHOLWLDQ�LQL�EHUWXMXDQ�
XQWXN�PHQJDQDOLVLV�NLQHUMD�%XV�7UDQV�-RJMD�GDQ�
3HUVHSVL� 3HQXPSDQJ� SDGD� %XV� 7UDQV� -RJMD��
3HQJDPELODQ� GDWD� SULPHU� GLODNXNDQ� GL� GDODP�
%XV� 7UDQV� -RJMD� MDOXU� �%� \DLWX� 7HUPLQDO�
$PEDUNHWDZDQJ�±�80<�±�%5,�80<�±�$OPD�
$WD�±�.DVLKDQ�±�*XQXQJ�6HPSX�±�0DGXNLVPR�
±� 60.,� ±� %XJLVDQ� �3DVDU� /HJL�� ±�
3DWDQJSXOXKDQ� ±� 7HMRNXVXPDQ� ±� 1JDEHDQ� ±�
3DWDQJSXOXKDQ� ±� ,.,3� 3*5,� ±� .DOLED\HP� ±�
3DOHPJXULK�±�7HUPLQDO�$PEDUNHWDZDQJ��

*DPEDU���3HWD�UXWH��7UDQV�-RJMD�

:DNWX�3HQHOLWLDQ�
:DNWX�SHQHOLWLDQ�\DQJ�GLODNXNDQ�SHQXOLV�

XQWXN� PHQGDSDWNDQ� GDWD� SULPHU� NLQHUMD� %XV�
7UDQV�-RJMD�GLEDJL�PHQMDGL�GXD��\DLWX���
D� 3HPEDJLDQ�]RQD�ZDNWX�SHQJDPDWDQ�

=RQD�ZDNWX�SHQJDPDWDQ�WHUEDJL�
PHQMDGL�SDJL��VLDQJ��GDQ�VRUH��3HPEDJLDQ�
]RQD�ZDNWX�SHQJDPDWDQ�WHUVHEXW�
PHQJLNXWL�GHQJDQ�MDP�SDOLQJ�SDGDW�SDGD�
VHWLDS�KDUL�OLEXU�PDXSXQ�NHUMD�\DQJ�WHODK�
GL�VXUYH\�VHEHOXPQ\D��\DLWX���
�� =RQD�SHQJDPDWDQ�SDJL�GLPXODL�������

VDPSDL�������
�� =RQD�SHQJDPDWDQ�VLDQJ�GLPXODL�������

VDPSDL�������
�� =RQD�SHQJDPDWDQ� VRUH�GLPXODL�������

VDPSDL�������
E� 3HQHWDSDQ�ZDNWX�SHQJDPDWDQ�

3HQHOLWLDQ�GLODNXNDQ�GDODP�ZDNWX���7XMXK�
KDUL�\DLWX�REHUYDVL�DZDO�GDQ�SHQJDPELODQ�GDWD�
SHQHOLWLDQ� SDGD� WDQJJDO� ����� GDQ� ��� -XOL� �����
\DQJ� GL� GDODPQ\D� VXGDK� PHZDNLOL� KDUL� NHUMD�
GDQ�KDUL�OLEXU��+DUL�0LQJJX�PHZDNLOL�KDUL�OLEXU��
KDUL�VHODVD�PHZDNLOL�KDUL�NHUMD��GDQ�KDUL�NDPLV�
PHZDNLOL�KDUL�PHQMHODQJ�OLEXU�
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7DKDSDQ�3HQHOLWLDQ�
7DKDS� SHQHOLWLDQ� LQL� KDUXV� GLODNXNDQ�

VHFDUD� VLVWHPDWLV� GHQJDQ� XUXWDQ� \DQJ� VHVXDL��
MHODV�GDQ�EHUXUXWDQ��VHKLQJJD�GLGDSDWNDQ�KDVLO�
\DQJ� VHVXDL� GHQJDQ� DSD� \DQJ� GLKDUDSNDQ��
7DKDSDQ� LQL� GLVDMLNDQ� VHFDUD� VNHPDWLV� GDODP�
EHQWXN�GLDJUDP�DOLU�VHSHUWL�SDGD�*DPEDU����

� *DPEDU����%DJDQ�$OLU�3HQHOLWLDQ�

$ODW�3HQHOLWLDQ�
� $ODW� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW���
�� )RUPXOLU� ZDNWX� WHPSXK� GDQ� MXPODK�

SHQXPSDQJ�QDLN�WXUXQ�

�� )RUPXOLU�NXLVLRQHU�SHUVHSVL�SHQXPSDQJ�
�� )RUPXOLU�ZDZDQFDUD�SHWXJDV�7UDQV�-RJMD�
�� 6WRSZDWFK�
�� -DP�
�� $ODW�WXOLV�
�� 3DSDQ�DODV�
�� 3HWD�UXWH�%XV�7UDQV�-RJMD�MDOXU��%
�� 0LFURVRIW�([FHO�

'DWD�3HQHOLWLDQ�
� 'DWD� SULPHU� GLSHUROHK� GDUL� SHQHOLWLDQ�
ODSDQJDQ�\DQJ�GLODNXNDQ�PHODOXL�NXLVLRQHU�GDQ�
IRUPXOLU�NLQHUMD�%XV�7UDQV�-RJMD��

'DWD� VHNXQGHU� GLSHUROHK� GDUL� LQVWDQVL�
WHUNDLW� GDQ� KDVLO� SHQHOLWLDQ� \DQJ� VXGDK� DGD�
VHEHOXPQ\D��

3URVHV�$QDOLVLV�'DWD�
$QDOLVLV� GDWD� GLODNXNDQ� GHQJDQ� EDQWXDQ�

SURJUDP� 0LFURVRIW� ([FHO� ������ GHQJDQ�
PHQJLQSXWNDQ� GDWD� \DQJ� WHUNDLW� XQWXN�
GLDQDOLVLV� NH� GDODP� SURJUDP�0LFURVRIW� ([FHO�
������ QDQWLQ\D� DNDQ� GLNDONXODVL� VHFDUD�
RWRPDWLV�VHVXDL�GHQJDQ�UXPXV�UXPXV�NDONXODVL�
\DQJ� WHUGDSDW� SDGD� SURJUDP� LQL�� +DVLO�
SHQJLQSXWDQ� GDWD� DGDODK� ZDNWX� VLUNXODVL� GDQ�
MXPODK� QDLN� WXUXQ� SHQXPSDQJ�� 6HWHODK� LWX�
ZDNWX� VLUNXODVL� GLGDSDW� VHODQMXWQ\D�
SHUKLWXQJDQ� KHDGZD\� \DQJ� GLNHWDKXL� GHQJDQ�
PHPEDJL� ZDNWX� VLUNXODVL� GHQJDQ� IUHNXHQVL�
VHWLDS� DUPDGD�� 6HGDQJNDQ� MXPODK� QDLN� WXUXQ�
SHQXPSDQJ� GLDQDOLVD� PHQJJXQDNDQ� UXPXV�
ORDG� IDFWRU�� 8QWXN� KDVLO�ZDZDQFDUD� 3HUVHSVL�
3HQXPSDQJ� GLDQDOLVLV� GHQJDQ� PHWRGH�
NXDQWLWDWLI� \DQJ� QDQWLQ\D� DNDQ� GLNDOLNDQ�
GHQJDQ�����SHUVHQ�GDQ�GLEDJL�GHQJDQ�MXPODK�
WRWDO�UHVSRQGHQ��

�� +DVLO�GDQ�3HPEDKDVDQ
(YDOXDVL�.LQHUMD�
D� /RDG�)DFWRU

08/$,

���������3HUVLDSDQ�3HQHOLWLDQ�
��������6XUYHL�ODSDQJDQ�
��������6WXGL�UHIHUHQVL�

���������3URSRVDO�SHQHOLWLDQ�
��������0HWRGH�6XUYHL�
��������0HWRGH�$QDOLVLV�'DWD�

���������3HUVLDSDQ�3HQHOLWLDQ�
��������3HQ\XVXQDQ�NXLVLRQHU�
��������3HQJXUXVDQ�L]LQ�VXUYHL�

3HODNVDQDDQ�VXUYHL�GDQ�SHQJXPSXODQ�GDWD�

'DWD�3ULPHU���
'DWD�REVHUYDVL�
ODQJVXQJ�
'DWD�ZDZDQFDUD�
'DWD�NXLVLRQHU

'DWD�6HNXQGHU���
3HWD�WUD\HN��
-XPODK�DUPDGD�
'DWD�EXODQDQ�
7UDQV�-RJMD�

�ŶĂůŝƐŝƐ��ĂƚĂ�ĚĂŶ�

<ĞƐŝŵƉƵůĂŶ�ĚĂŶ�
^ĂƌĂŶ

^ĞůĞƐĂŝ�
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*DPEDU���/RDG�)DFWRU�0LQJJX���$JXVWXV������

%HUGDVDUNDQ�KDVLO� GDWD�GDUL�*DPEDU����
GDSDW� GLNHWDKXL� EDKZD� ORDG� IDFWRU� SDGD� KDUL�
0LQJJX� �� $JXVWXV� ����� PHPSHUROHK� QLODL�
WHUWLQJJL� SDGD� VRUH� KDUL� SXNXO� ������ VDPSDL�
������ WHSDWQ\D� SDGD� UXDV� .DOLED\HP� VDPSDL�
3DOHPJXULK�\DLWX�VHEHVDU������VHGDQJNDQ�ORDG�
IDFWRU� SDOLQJ� UHQGDK� GLGDSDWNDQ� SDGD� UXDV�
$PEDUNHWDZDQJ� PHQXMX� 80<� VHEHVDU� ���

SDGD� VLDQJ� KDUL� SXNXO� ������ VDPSDL� �������
3DGD�UXDV�UXDV�\DQJ�ODLQ�MXJD�GLGDSDWNDQ�QLODL�
QLODL� \DQJ� OHELK� UHQGDK� GLEDQGLQJ� UXDV�
.DOLED\HP� PHQXMX� 3DOHPJXULK�� %HUGDVDUNDQ�
KDVLO�DQDOLVLV�LQL�GDSDW�GLVLPSXONDQ�EDKZD�ORDG�
IDFWRU�SDGD�KDUL�0LQJJX���$JXVWXV������WLGDN�
GLGDSDWNDQ�DQJND�\DQJ�PHPHQXKL�/RDG�IDFWRU�
VWDQGDU�\DQJ�VXGDK�GLWHWDSNDQ�\DLWX�����

*DPEDU���/RDG�)DFWRU�6HODVD���$JXVWXV������

%HUGDVDUNDQ�KDVLO�GDWD�*DPEDU����GDSDW�
GLNHWDKXL�EDKZD�/RDG�IDFWRU�SDGD�KDUL�6HODVD���
$JXVWXV������PHPSHUROHK�QLODL�WHUWLQJJL�SDGD�
VRUH� KDUL� SXNXO� ������ VDPSDL� ������ WHSDWQ\D�
SDGD� UXDV� 1JDEHDQ� PHQXMX� ,.,3� 3*5,� \DLWX�
VHEHVDU� �������� 1LODL� LQL� PHQJDODPL�
SHQLQJNDWDQ�GDUL�GDWD�ORDG�IDFWRU�WHUEHVDU�SDGD
EXODQ�)HEUXDUL�VDPSDL�-XQL������\DLWX�VHEHVDU�
�������� VHGDQJNDQ� ORDG� IDFWRU�SDOLQJ� UHQGDK�
GLGDSDWNDQ�SDGD�UXDV�$PEDUNHWDZDQJ�PHQXMX�

80<�VHEHVDU����SDGD� SDJL�KDUL� SXNXO�������
VDPSDL��������+DVLO�LQL�PDVLK�VDQJDW�MDXK�GDUL�
VWDQGDU� \DQJ� WHODK� GLWHWDSNDQ� ROHK� 3HUDWXUDQ�
3HPHULQWDK� �33�� 1RPRU� ��� SDVDO� ���� 7DKXQ�
�����WHQWDQJ�$QJNXWDQ�-DODQ��VWDQGDU�QLODL�ORDG�
IDFWRU� GLWHWDSNDQ� VHEHVDU� !����� %HUGDVDUNDQ�
DQDOLVLV� ORDG� IDFWRU� NHVHOXUXKDQ� SDGD� KDUL�
6HODVD���$JXVWXV������� WLGDN�GLGDSDWNDQ�QLODL�
\DQJ�PHPHQXKL�VWDQGDU�\DLWX�����
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*DPEDU���/RDG�)DFWRU�.DPLV���$JXVWXV������

%HUGDVDUNDQ�KDVLO�GDWD�*DPEDU���GDSDW�
GLNHWDKXL�EDKZD�/RDG�IDFWRU�SDGD�KDUL�.DPLV�
��� $JXVWXV� ����� PHPSHUROHK� QLODL� WHUWLQJJL�
SDGD� VRUH� KDUL� WHSDWQ\D� SDGD� UXDV� 1JDEHDQ�
PHQXMX� 3DWDQJSXOXKDQ� \DLWX� VHEHVDU� ��������
1LODL�LQL�PHQJDODPL�SHQLQJNDWDQ�GDUL�GDWD�ORDG�
IDFWRU�WHUEHVDU�SDGD EXODQ�)HEUXDUL�VDPSDL�-XQL�
����� \DLWX� VHEHVDU� �������� VHGDQJNDQ� ORDG�
IDFWRU� SDOLQJ� UHQGDK� GLGDSDWNDQ� SDGD� UXDV�

3DOHPJXULK� PHQXMX� $PEDUNHWDZDQJ� VHEHVDU�
������ SDGD� SDJL� KDUL� SXNXO� ������ VDPSDL�
�������+DVLO�LQL�PDVLK�VDQJDW�MDXK�GDUL�VWDQGDU�
\DQJ� WHODK� GLWHWDSNDQ� ROHK� 3HUDWXUDQ�
3HPHULQWDK� ��33� ��1RPRU����SDVDO�����7DKXQ�
�����WHQWDQJ�$QJNXWDQ�-DODQ��VWDQGDU�QLODL�ORDG�
IDFWRU�GLWHWDSNDQ�VHEHVDU�!������

E� +HDGZD\
7DEHO���+HDGZD\�WDQJJDO �����GDQ����$JXVWXV������

+DOWH�3RUWDEHO�
0LQJJX���$JXVWXV������ 6HODVD���$JXVWXV������ .DPLV����$JXVWXV������

3DJL� 6LDQJ� 6RUH� 3DJL� 6LDQJ� 6RUH� 3DJL� 6LDQJ� 6RUH�

7HUPLQDO�$PEDUNHWDZDQJ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�80<� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�%5,�,QGRPDUHW�80<� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�$OPD�$WD� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�.DVLKDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�*XQXQJ�6HPSX� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�0DGXNLVPR� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�60.,� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�%XJLVDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�3DWDQJSXOXKDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

+DOWH�7HMRNXVXPDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

+DOWH�1JDEHDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�3DWDQJSXOXKDQ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�,.,3�3*5,� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�.DOLED\HP� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

3RUWDEOH�3DOHPJXULK� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

7HUPLQDO�$PEDUNHWDZDQJ� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

5DWD�UDWD� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������

Ϭ͕ϬϬ

ϱ͕ϬϬ

ϭϬ͕ϬϬ

ϭϱ͕ϬϬ

ϮϬ͕ϬϬ

Ϯϱ͕ϬϬ

ϯϬ͕ϬϬ

>Ž
ĂĚ

�&
ĂĐ

ƚŽ
ƌ�;
ƉĞ

ƌƐ
ĞŶ

Ϳ



�

%HUGDVDUNDQ�GDWD�7DEHO���GLNHWDKXL�GDWD�
KHDGZD\�\DQJ�GLSHUROHK�SDGD�WDQJJDO������GDQ�
���$JXVWXV������GDSDW�GLNHWDKXL�EDKZD�ZDNWX�
DQWDUD�\DQJ�GLGDSDWNDQ�PHQJDODPL�SHQXUXQDQ�
NLQHUMD�SDGD�UDWD�UDWD�VHWLDS�DUPDGD�%XV�7UDQV�
-RJMD�-DOXU��%�\DLWX����PHQLW����GHWLN�ZDNWX�
QRUPDO�� +DVLO� LQL� PHQXQMXNNDQ� EDKZD�

KHDGZD\� PDVLK� EHOXP� PHPHQXKL� VWDQGDU�
ZDNWX�\DQJ�GLWHQWXNDQ�ROHK�3HUDWXUDQ�0HQWHUL�
3HUKXEXQJDQ�1R��30���� WDKXQ������ WHQWDQJ�
6WDQGDU� 3HOD\DQDQ�0LQLPDO�$QJNXWDQ�2UDQJ�
'HQJDQ� .HQGDUDDQ� %HUPRWRU� 8PXP� 'DODP�
7UD\HN�DGDODK����PHQLW��

F� .HFHSDWDQ�UDWD�UDWD��
7DEHO���.HFHSDWDQ�UDWD�UDWD�SDGD�WDQJJDO�������GDQ����$JXVWXV������

1R� 5XDV�
6HODVD� .DPLV� 0LQJJX�

3DJL� 6LDQJ� 6RUH� 3DJL� 6LDQJ� 6RUH� 3DJL� 6LDQJ� 6RUH�

�� $PEDUNHWDZDQJ���80<� ������ ������ ������ ������ ������ ������ ������ ������ ������

�� 80<���%5,�,QGRPDUHW� ������� ������� ������� ������� ������� ������� ������� ������� �������

�� %5,�,QGRPDUHW���$OPD�$WD� ������ ������ ������ ������ ������ ������ ������ ������ ������

�� $OPD�$WD���.DVLKDQ� ������ ����� ����� ������ ����� ������ ����� ����� �����

�� .DVLKDQ���*XQXQJ�6HPSX� ������ ������ ������ ������ ������ ������ ������ ������ ������

�� *XQXQJ�6HPSX���0DGXNLVPR� ������ ������ ������ ������ ������ ������ ������ ������ ������

�� 0DGXNLVPR���60.,� ������ ������ ����� ������ ������ ������ ������ ������ ������
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