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5XDQJ� OLQJNXS�UDPDLQ\D�SHUELVQLVDQ�PHQMDGLNDQ�HUD� UHYROXVL�����VHPDNLQ�

EHUORPED�± ORPED�GDODP�EHUVDLQJ��GLPDQD�VHWLDS�SHUXVDKDDQ�PHPEXDW�LQRYDVL�EDUX�
PHQJHQDL�NXDOLWDV�SURGXN��GLPDQD�SHUVDLQJDQ�LQL�EDQ\DN�WHUMDGL��VDODK�VDWXQ\D�SDGD�
SHUXVDKDDQ�PDQXIDNWXU�GLELGDQJ�LQGXVWUL�NLPLD��QDPXQ PHQLQJNDWQ\D�SHUVDLQJDQ�
VDDW�LQL�PHQJDNLEDWNDQ�PXQFXOQ\D�DGDQ\D�SHUPDVDODKDQ�\DQJ�PHPEXWXKNDQ�VROXVL�
SHQ\HOHVDLDQ� XQWXN� PHQLQJNDWNDQ� HIHNWLILWDV� GDQ� HILVLHQVL� NHJLDWDQ� SURGXNVL��
0DVDODK� \DQJ� XPXP� GDQ VHULQJ� WHUMDGL� SDGD� LQGXVWUL� FKHPLFDO� PDQXIDFWXULQJ
VHSHUWL��UHQGDKQ\D�NXDOLWDV�SURGXN��OHPDKQ\D�NHUMDVDPD�DQWDU�WLP��PHQLQJNDWQ\D�
ELD\D�SURGXNVL��GDQ�PDVDODK�ODLQQ\D�

+DVLO� NXDOLWDV� VXDWX SURGXN�ELVD�GLSHQJDUXKL� ROHK� VDODK� VDWX� IDNWRU� \DLWX�
SURVHV� SHPEXDWDQQ\D� 3URVHV� SURGXNVL� GLSHQJDUXKL� ROHK� EDQ\DN IDNWRU� VHSHUWL�
PDQXVLD�� PHVLQ� GDQ� SHUDODWDQ�� PHWRGH� NHUMD� GDQ� EDKDQ GDODP� SURVHV� SURGXNVL��
NDUHQD�PHPHUOXNDQ� VDODK� VDWX� FDUD�GDODP�SHQLQJNDWDQ� NXDOLWDV� GDQ�PHQJXUDQJL�
UHMHFW�SDGD�SURGXN��.XDOLWDV�PHUXSDNDQ�VDODK�VDWX�NHDGDDQ�SURGXN��SHNHUMD��SURVHV�
SURGXNVL�� PDXSXQ� OLQJNXQJDQ� \DQJ� EHUNDLWDQ� GDODP� PHQFXNXSL� NHEXWXKDQ�
NRQVXPHQ�� .XDOLWDV� PHQMDGL� VXDWX� IDNWRU� \DQJ� PHQHQWXNDQ� NHEHUKDVLODQ� VXDWX�
SURGXN�\DQJ�DGD�GL SDVDUDQ��XQWXN�PHQHQWXNDQ�NXDOLWDV�SURGXN�ELDVDQ\D�GLGXNXQJ�
ROHK�SURVHV�SURGXNVL�\DQJ�PDNVLPXP��3URVHV�SURGXNVL�PHPHUOXNDQ�DQDOLVLV�XQWXN�
PHPHQXKL�VWDQGDU�NXDOLILNDVL�SURGXN�SHUXVDKDDQ��VHGDQJNDQ�SURVHV�SURGXNVL�\DQJ�
GLKDVLONDQ� EDLN�� PDND� SURGXN� \DQJ� GLKDVLONDQ� DNDQ� PHQLQJNDWNDQ� NXDOLWDV�
SURGXNVL� 3URGXN�EHUNXDOLWDV WLQJJL�PHQLQJNDWNDQ�NXDOLWDV�NRPSHWLWLI SHUXVDKDDQ�
GDQ�PHPSHQJDUXKL�HILVLHQVLQ\D��NDUHQD SHODQJJDQ�PHOLKDW�NXDOLWDV SURGXN�PHODOXL�
DVSHN�GD\D�WDKDQ��GHVDLQ��PDXSXQ�NHNXDWDQ SURGXN��PDND�NHWLND�SHQJDZDVDQ�WHNQLV
GLNHWDKXL�FDUD SHODQJJDQ�PHPDQGDQJ NXDOLWDV�SURGXN��VHKLQJJD�VHPDNLQ�EDQ\DN�
XODVDQ SRVLWLI�GDUL�SHODQJJDQ� VHPDNLQ�WLQJJL�NXDOLWDVQ\D� �3HDUFH�������
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37��1DWXUDO�0DOLQR�,QGRQHVLD�PHUXSDNDQ�VHEXDK�SHUXVDKDDQ�\DQJ�WHUOHWDN�
-/�� &LVDODN� 1R�� �� 57����� 5:����� .HO�� 6XPXUEDWX� .HF�� %DQWDUJHEDQJ�� .RWD�
%HNDVL� ������ -DZD� %DUDW�� 3HUVHURDQ� LQL� EHUJHUDN� GLELGDQJ� LQGXVWUL� NLPLD� \DQJ�
PHPSURGXNVL� EHUEDJDL� PDFDP� SURGXN�� VHSHUWL� KRPHFDUH�� SHUVRQDOFDUH�� GDQ�
NRVPHWLN�� 3URGXN� \DQJ� SDOLQJ� VHULQJ� GLSURGXNVL� GL� SHUXVDKDDQ� WHUVHEXW� DGDODK�
SURGXN�KRPHFDUH��\DLWX�VDEXQ�FXFL�SLULQJ�FDLU�0D[�&OHDQ��GHWHUMHQ�FDLU�$XWR�&OHDQ��
VDEXQ� FXFL� WDQJDQ�KDQVRDS 6KDILU�� SHPEHUVLK� ODQWDL�0D[�&OHDQ� GDQ�SDUIXP�'H�
0DOLQH��PHQLQJNDWQ\D�SHPHVDQDQ�NRQVXPHQ�VHWLDS�KDUL��EHUDUWL�SHUXVDKDDQ�VXGDK�
PHQGDSDWNDQ� NH\DNLQDQ� GDUL� SHODQJJDQ� JXQD� WHUSHQXKLQ\D� SHVDQDQ� PDXSXQ�
NXDOLWDV� SURGXN�� 37�� 1DWXUDO� 0DOLQR� ,QGRQHVLD� EHUXSD\D� PHPSHUWDKDQNDQ�
NHSHUFD\DDQ� SHODQJJDQ� GHQJDQ� PHPSURGXNVL� SURGXN� VHVXDL� KDUDSDQ� SDUD�
NRQVXPHQ�� QDPXQ VHULQJ� GLWHPXNDQ� WHUGDSDW� DGDQ\D� SURGXN� FDFDW� VDDW� SURVHV�
SHPEXDWDQ�� +DO� LQL� GDSDW� PHPEDZD� NHUXJLDQ� SDGD� SHUXVDKDDQ� GDODP�
PHPSHUWDKDQNDQ�NHVHWLDDQ�SHODQJJDQ��DSDELOD�SURGXN� WHUVHEXW�VDPSDL�NH WDQJDQ�
SHODQJJDQ� GDODP� NHDGDDQ� \DQJ� WLGDN� EDLN�� PDND� ELVD� PHQ\HEDENDQ� KDO� \DQJ�
PHUXJLNDQ SDGD�SHUXVDKDDQ�DNLEDW�PDVDODKQ\D�

3DGD� DUHD� SURVHV� SURGXNVL� GL� 37�� 1DWXUDO�0DOLQR� ,QGRQHVLD� WHUGDSDW� ���
NDU\DZDQ� SDGD� VHOXUXK� DUHD� GHSDUWHPHQW SURGXNVL�� QDPXQ� SDGD� EDJLDQ� SURVHV�
SDFNLQJ�KLQJJD� ILQLVK�JRRG WHUGDSDW����NDU\DZDQ�\DQJ�VXGDK�GLZDZDQFDUDL�ROHK
SHQXOLV� XQWXN� GLMDGLNDQ� VDPSHO� GDQ� KDVLOQ\D� PHQHQWXNDQ� EDKZD� PDVLK� VHULQJ�
GLWHPXNDQ� SURGXN� FDFDW� SDGD� SURVHV� SURGXNVL� VDEXQ� FXFL� SLULQJ� FDLU�PD[� FOHDQ
EHUXSD�NHPDVDQ�PDXSXQ�SHQJLVLDQ��VHKLQJJD�GHQJDQ�DGDQ\D�SURGXN�FDFDW�WHUVHEXW�
PHPXQJNLQNDQ� DGDQ\D� NHPDVDQ� \DQJ� WHUEXDQJ�� DSDELOD� KDO� VHSHUWL� LQL� WHWDS�
GLELDUNDQ�PDND�GDSDW�PHQLPEXONDQ�NHUXJLDQ��)RNXV�SURGXN�\DQJ�GLWHOLWL�DGDODK�
SURGXN� VDEXQ� FXFL� SLULQJ� FDLU�PD[�FOHDQ GL� EDJLDQ� SURVHV�SDFNLQJ KLQJJD� ILQLVK�
JRRG��DGDSXQ�PDVDODK�\DQJ�WLPEXO�SDGD�SURVHV�SHQJHPDVDQ��SDFNLQJ��KLQJJD�ILQLVK�
JRRG PHQJDNLEDWNDQ� VHULQJ� WHUMDGL� DGDQ\D� SURGXN� FDFDW�� PDND� PHPHUOXNDQ�
SHQHOLWLDQ� DJDU� PHPLQLPDOLVLU� MXPODK� FDFDW� GHQJDQ� PHQJREVHUYDVL� EDQ\DNQ\D�
IDNWRU�\DQJ�EHUSHQJDUXK�VDDW�SURVHV�SURGXNVL�SURGXN�VDEXQ�FXFL�SLULQJ�FDLU�PD[�
FOHDQ VHKLQJJD�GLKDUDSNDQ�NXDOLWDVQ\D�GDSDW� OHELK�EDLN��%HULNXW� LQL� DGDODK� WDEHO�
GDWD�SURGXN�FDFDW�SURGXNVL�SURGXN�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ�
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7DEHO�����'DWD�3URGXN�&DFDW�3URGXN�0D[�&OHDQ 3HULRGH���%XODQ�����

6XPEHU��37��1DWXUDO�0DOLQR�,QGRQHVLD��'DWD�GLRODK�����
3DGD�VDDW� LQL� MXPODK�SURGXN�SDGD�SURVHV�SURGXNVL� GL�37��1DWXUDO�0DOLQR�

,QGRQHVLD�PDVLK� EHOXP�ELVD�PHPHQXKL� DNWXDO� WDUJHW� SURGXNVL� GHQJDQ�PDNVLPDO�
\DQJ�VXGDK�GLWHQWXNDQ�ROHK�37��1DWXUDO�0DOLQR�,QGRQHVLD�\DLWX�VHEHVDU������3FV��
GDQ�GHQJDQ�EDWDV�PLQLPDO�SURGXNVL�\DQJ�VXGDK�GLWHQWXNDQ�\DLWX�VHEHVDU������3FV��
VHKLQJJD�SDGD�VDDW�LQL�MXPODK�SURGXN�FDFDW�SDGD�SURVHV�SURGXNVL�PHQFDSDL�WLQJNDW�
SDOLQJ�WLQJJL�\DLWX�SDGD�EXODQ�$JXVWXV�GHQJDQ�MXPODK�SURGXN�FDFDW�VHEHVDU�����
SFV��QDPXQ�WHUMDGL�SHQXUXQDQ�GHQJDQ WLQJNDW�UHQGDK�SDGD�EXODQ�'HVHPEHU�GHQJDQ�
MXPODK�SURGXN�FDFDW�VHEHVDU������SFV��'HQJDQ�SHUVHQWDVL NHFDFDWDQ�SURGXN�\DQJ�
GLSHUEROHKNDQ�GDODP�VWDQGDU�SURGXN�UHMHFW�GL�37��1DWXUDO�0DOLQR�,QGRQHVLD�GHQJDQ�
WLQJNDW� SUHVHQWDVH ��� DWDX� VHWDUD� GHQJDQ� ���� 3FV� SURGXN�� QDPXQ� SHUXVDKDDQ�
WHUVHEXW�PDVLK�EHOXP�ELVD�PHQJRSWLPDONDQ�GHQJDQ�WLQJNDW�SUHVHQWDVH \DQJ�VXGDK�
PHQMDGL�VWDQGDU�SHUXVDKDDQ�GDQ�PDVLK�PHQJXSD\DNDQ�XQWXN�PHQHNDQQ\D�KLQJJD�
PHQMDGL�DWDX�PHPDNVLPDONDQ��%HULNXW�LQL�DGDODK�WDEHO�JUDILN�\DQJ�PHQXQMXNNDQ�
KDVLO�SURGXN�FDFDW�SDGD�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ�
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*DPEDU�����-XPODK�3URGXN�&DFDW�0D[�&OHDQ 3HULRGH���%XODQ�����
6XPEHU��37��1DWXUDO�0DOLQR�,QGRQHVLD��'DWD�GLRODK�����

'DUL�GLDJUDP�GLDWDV�XQWXN�PHQJHWDKXL MHQLV�� MHQLV�FDFDW�SDGD�SURGXN \DQJ�
VHULQJ� WHUMDGL� SHUOX� DGDQ\D� DQDOLVLV� SHQ\HEDE� GHIHFW� GDQ� SHUEDLNDQ� \DQJ�
EHUNHODQMXWDQ�� 0DND� GDUL� LWX� GLODNXNDQ� SHQHOLWLDQ� \DQJ� EHUWXMXDQ� XQWXN�
PHQJDQDOLVLV�GHIHFW VHDOPHQJNHUXW�DWDX�WLGDN�PHQXWXS��NHPDVDQ�SRXFK�SDGD�EDWFK�
H[S�GDWH EHUOXEDQJ��SHQJLVLDQ�PHQJDODPL�NHNXUDQJDQ�GDQ�NHOHELKDQ��GDQ�NHPDVDQ�
SRXFK PHQJDODPL�NHUXVDNDQ�GDQ�NHOXQWXUDQ VHUWD�PHQLQJNDWNDQ�NXDOLWDV�SURGXN�
VDEXQ� FXFL� SLULQJ� FDLU� PD[� FOHDQ GL� 37�� 1DWXUDO� 0DOLQR� ,QGRQHVLD�� GHQJDQ�
PHQJJXQDNDQ�PHWRGH�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�\DLWX�PHWRGH 6L[�6LJPD
�'0$,&��GDQ�)DLOXUH�0RGH�DQG�(IIHFW�$QDO\VLV �)0($���SDGD�PHWRGH�6L[�6LJPD
�'0$,&�� VXGDK� GLSHUFD\DL� ROHK� EHEHEHUDSD� SHQHOLWL� WHUGDKXOX� \DQJ� PHUXSDNDQ�
VDODK�VDWX�PHWRGH�\DQJ�DNXUDW�GDQ�PDPSX�PHQHNDQ�VHUWD PHQLDGDNDQ�FDFDW��]HUR�
GHIHFW�� SDGD� SURGXN�� 6HFDUD� VWDWLVWLN� SHQJHQGDOLDQ� NXDOLWDV� DGDODK� VXDWX�PHWRGH�
XQWXN�PHPHULNVD�GDQ�PHPHOLKDUD�WLQJNDW�NXDOLWDV�GDODP�VXDWX�SURGXN GDQ�PHWRGH�
)DLOXUH�0RGH�DQG�(IIHFW $QDO\VLV �)0($� \DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�\DLWX�
PHWRGH� \DQJ� VXGDK� WHUSHUFD\D� ROHK� EHEHEHUDSD� SHQHOLWL� WHUGDKXOX� GHQJDQ�
PHQJLGHQWLILNDVL� GDQ� PHQFHJDK� VHEDQ\DN� PXQJNLQ� PRGH� NHJDJDODQ VHUWD�
NHPXQJNLQDQ� FDFDW� SURGXN� VHWHODK� PHQGDSDWNDQ� IDNWRU� \DQJ� PHPSHQJDUXKL�
NHJDJDODQ�DWDX�NHFDFDWDQ�GHQJDQ�WXMXDQ�GLGDSDWNDQ�IDNWRU�PDQD�\DQJ�PHPHUOXNDQ�
SHQDQJDQDQ� OHELK� ODQMXW XQWXN�GLDQDOLVLV��ROHK�NDUHQD� LWX�SHQHOLWL� VDQJDW�SHUFD\D�

:Ƶůŝ͕�Ϯϱй

�ŐƵƐƚƵƐ͕�Ϯϳй

^ĞƉƚĞŵďĞƌ͕�ϮϲйKŬƚŽďĞƌ͕�Ϯϰй

EŽǀĞŵďĞƌ͕�Ϯϱй

�ĞƐĞŵďĞƌ͕�Ϯϰй
:hD>�,�WZK�h<�����d�D�y��>��E��h>�E�:h>/�Ͳ ��^�D��Z�ϮϬϮϭ

:Ƶůŝ
�ŐƵƐƚƵƐ
^ĞƉƚĞŵďĞƌ
KŬƚŽďĞƌ
EŽǀĞŵďĞƌ
�ĞƐĞŵďĞƌ

Analisis Perbaikan.., Reza Maulana, Fakultas Teknik, 2022



�

EDKZD�GDODP�PHQJJXQDNDQ�PHWRGH� VL[�VLJPD '0$,&�GDQ�PHWRGH�)0($�DNDQ�
PDPSX�PHQJXUDQJL� WLQJNDW� NHFDFDWDQ� SURGXN� VDEXQ� FXFL� SLULQJ� FDLU PD[� FOHDQ
GHQJDQ�PHQJDQDOLVLV�IDNWRU�± IDNWRU�\DQJ�PHPSHQJDUXKL�WHUMDGLQ\D�GHIHFW SURGXN�
VHUWD�PHPEHULNDQ�XVXODQ�SHUEDLNDQ�SDGD�SURGXN�\DQJ�DNDQ�GLKDVLONDQ�

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ ROHK� �6HSULDQGLQL� DQG� 1JDWLODK��
����� \DQJ�EHUMXGXO�³3HQHUDSDQ�0HWRGH 6L[�6LJPD GDQ�)DLOXUH�0RGH�$QG�(IIHFW�
$QDO\VLV �)0($��3DGD $QDOLVD�.XDOLWDV�3URGXN�.RUDQ�GL�37��;<=�%DOLNSDSDQ´��
'HQJDQ�WXMXDQ�SHQHOLWLDQ�\DQJ PHQJHWDKXL�SHUVHQWDVH NXDOLWDV�GDQ�QLODL�VLJPD�VHUWD�
IDNWRU�IDNWRU�SHQ\HEDE�NHFDFDWDQ�VHUWD�GDPSDN�\DQJ�GLWLPEXONDQ��GDQ�PHPEHULNDQ�
XVXODQ� SHUEDLNDQ� NXDOLWDV� SURGXN��+DVLO� GDUL� SHQHOLWLDQ� LQL�PHQXQMXNNDQ� EDKZD�
SHUXVDKDDQ�PHPLOLNL�WRWDO�MXPODK�NHFDFDWDQ�NRUDQ�VHEHVDU���������HNVHPSODU�\DQJ�
WHUGLUL� OHPEDE��ZDUQD�NDEXU�� EHUED\DQJ�� GDQ� WLGDN� VLPHWULV��6DDW� LQL�� SHUXVDKDDQ�
EHUDGD� GL� OHYHO� ����� VLJPD� VHKLQJJD� SHUOX� GLODNXNDQ� SHUEDLNDQ� \DQJ� GLODNXNDQ�
XQWXN�PHQFDSDL� OHYHO� �� VLJPD�� 'HQJDQ�PHQJJXQDNDQ�PHWRGH� )0($� GLNHWDKXL�
EDKZD�NHFDFDWDQ�\DQJ�PHQGRPLQDVL�DGDODK�FDFDW�ZDUQD�NDEXU��

%HUGDVDUNDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK��5DKPDQ�DQG�3HUGDQD�������
\DQJ� EHUMXGXO� ³$QDOLVLV� 3HUEDLNDQ� .XDOLWDV� 3URGXN� &DUWRQ� %R[ GL� 37� ;<=�
'HQJDQ� 0HWRGH� '0$,&� GDQ� )0($´�� 'HQJDQ� WXMXDQ� SHQHOLWLDQ� XQWXN�
PHQJLGHQWLILNDVL� WLQJNDW�NHFDFDWDQ�\DQJ�GRPLQDQ��PHQJDQDOLVLV� IDNWRU�SHQ\HEDE�
NHFDFDWDQ�� VHUWD PHPEXDW� XVXODQ� SHUEDLNDQ� JXQD� SHQLQJNDWDQ� NXDOLWDV� SURGXN�
FDUWRQ� ER[�� $QDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� '0$,&�
�'HILQH��0HDVXUH�� $QDO\]H�� ,PSURYH GDQ�&RQWURO�� GDQ�)DLOXUH�0RGH� DQG (IIHFW�
$QDO\VLV �)0($�� %HUGDVDUNDQ�KDVLO�LGHQWLILNDVL�GLSHUROHK�NHFDFDWDQ�\DQJ�SDOLQJ�
GRPLQDQ�WHUMDGL�SDGD�SURVHV�SURGXNVL�FDUWRQ�ER[ DGDODK�FDFDW�FHWDNDQ�JDPEDU�\DLWX�
VHEDQ\DN��������GDUL� WRWDO�NHFDFDWDQ�\DLWX�VHEDQ\DN���������SFV��+DVLO�DQDOLVLV�
)0($�PHQXQMXNNDQ�NRPSRQHQ�SDOLQJ�EHVDU�GHQJDQ�QLODL�531�VHEHVDU�����FDFDW�
SURGXN�GLVHEDENDQ�ROHK�IDNWRU�PDQXVLD�

%HUGDVDUNDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ ROHK��6DNLQDK������� \DQJ�EHUMXGXO�
³$QDO\VLV� DQG�'HVLJQ�RI�3UHFDVW�&RQFUHWH�3URGXFW�4XDOLW\� ,PSURYHPHQW� DW�37��
;<=� XVLQJ� WKH� '0$,&� DQG� )0($�0HWKRG´�� 'HQJDQ� WXMXDQ� GDUL� SHQHOLWLDQ� LQL�
DGDODK� XQWXN� PHQJLGHQWLILNDVL� WLQJNDW� NHUXVDNDQ� \DQJ� SDOLQJ� GRPLQDQ��
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PHQJDQDOLVLV�IDNWRU�IDNWRU�SHQ\HEDE�NHUXVDNDQ��GDQ�PHPEHULNDQ�VDUDQ�SHUEDLNDQ�
XQWXN�PHQLQJNDWNDQ�NXDOLWDV�SURGXN��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�'0$,&�
�'HILQH��0HDVXUH�� $QDO\]H�� ,PSURYH�� DQG�&RQWURO�� GDQ�PHWRGH� )0($� �)DLOXUH�
0RGH DQG (IIHFW� $QDO\VLV��� %HUGDVDUNDQ� KDVLO� LGHQWLILNDVL�� GHIHFW \DQJ� SDOLQJ�
GRPLQDQ� DGDODK� YRLG� GHIHFW� \DLWX� VHEDQ\DN� ��� XQLW� GDUL� WRWDO� ���� GHIHFW�� +DVLO�
)0($�PHQXQMXNNDQ�EDKZD�NRPSRQHQ�WHUEHVDU�GHQJDQ�QLODL�531�����GLVHEDENDQ�
ROHK�IDNWRU�PDQXVLD�

%HUGDVDUNDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ ROHK��5LPDZDQ�HW�DO�������� \DQJ�
EHUMXGXO�³$QDO\VLV�RI�4XDOLW\�&RQWURO� WR�5HGXFH�'HIHFW�3URGXFWV� LQ�6WHHO�.�����
&DEOH�8VLQJ�'0$,&�0HWKRG�DW�37��68&$&2��7%.´��'HQJDQ�WXMXDQ�GDUL�SHQHOLWLDQ�
LQL�DGDODK XQWXN�PHQLQJNDWNDQ�NXDOLWDV SURGXN��SHQHOLWL�PHQJJXQDNDQ�PHWRGH�VL[�
VLJPD�\DQJ�WHUGLUL�GDUL�OLPD�WDKDS��7DKDS�LQL�GLNHQDO�GHQJDQ�LVWLODK�'0$,&�\DQJ�
PHUXSDNDQ�VLQJNDWDQ�GDUL�PDVLQJ�PDVLQJ�WDKDSDQ�\DLWX�GHILQH��PHDVXUH��DQDO\]H��
LPSURYH��GDQ�FRQWURO��'LDNXL��DGD���MHQLV�FDFDW�EHUGDVDUNDQ�SHQJRODKDQ�GDWD��\DLWX�
MHQLV�FDFDW�NXOLW��NDEHO�NDVDU�GHQJDQ�SHUVHQWDVH������SHQFHWDNDQ�WLGDN�VHPSXUQD��
SHUVHQWDVH �����EHVL�SHQ\DQJJD�ORQJJDU�����GDQ�VHUDW�SXWXV�GHQJDQ�SHUVHQWDVH�
�����.HPXGLDQ�XQWXN�QLODL�VLJPD�SDGD�SURVHV�SURGXNVL�SURGXN�GLKLWXQJ�PHQMDGL���
VHODPD�SHULRGH� WHUVHEXW��%HUGDVDUNDQ� WDEHO� SHUKLWXQJDQ�)0($�3DUW�:LUH�0HWDO�
&RQQHFWRU�SDGD�PHVLQ�RXWHU�VKHDWK \DQJ�WLGDN�EHNHUMD�VHFDUD�PDNVLPDO�PHQMDGL�
SHQ\HEDE�SURGXN� FDFDW GHQJDQ�QLODL�531�WHUWLQJJL��%HUGDVDUNDQ�SHQHOLWLDQ�\DQJ�
WHODK� GLODNXNDQ� GDSDW� GLVLPSXONDQ� EDKZD� MHQLV� FDFDW� SHQ\DQJJD� EHVL� \DQJ�
PHUXSDNDQ� FDFDW� GRPLQDQ� GHQJDQ� SHUVHQWDVH� ����� 6HGDQJNDQ� IDNWRU� SHQ\HEDE�
FDFDW�DGD���IDNWRU�\DLWX�PDQXVLD��PHVLQ��PDWHULDO�GDQ�PHWRGH�

%HUGDVDUNDQ�SHUPDVDODKDQ�GLDWDV�EDKZD�WHUGDSDW�SHUVDPDDQ GDUL�SHQHOLWLDQ�
VHEHOXPQ\D� GDSDW�GLOLKDW�MXPODK�SURGXN�FDFDW��GHIHFW��\DQJ�GLWHPXNDQ�SDGD�SURVHV�
SURGXNVL� VDEXQ� FXFL� SLULQJ� FDLU� PD[� FOHDQ��0DND� GDUL� LWX� SHUOX� GLODNXNDQQ\D�
SHUEDLNDQ�\DQJ�PHPSHQJDUXKL�DGDQ\D�SURGXN�FDFDW��GHIHFW��GDODP�KDVLO SURGXNVL�
GDODP�NHPDVDQ�SURGXN VHUWD�PHPEHULNDQ�XVXODQ�SHUEDLNDQ��VHKLQJJD�PHQMDGL�GD\D�
WDULN� SHQXOLV� XQWXN� PHQJNDML� SHQHOLWLDQ� DWDV� SHUPDVDODKDQ� WHUVHEXW� PHQJHQDL�
³$QDOLVLV�3HUEDLNDQ�.XDOLWDV�3URGXN�0D[�&OHDQ GHQJDQ�3HQHUDSDQ�0HWRGH�
6L[� 6LJPD �'0$,&�� DQG� )DLOXUH�0RGH� DQG� (IIHFW� $QDO\VLV �)0($�� �6WXGL�
NDVXV�GL 37��1DWXUDO�0DOLQR�,QGRQHVLD��
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��� ,GHQWLILNDVL�0DVDODK
%HUGDVDUNDQ� ODWDU� EHODNDQJ�� ELVD� PHQJLGHQWLILNDVL� PDVDODK� WHUVHEXW�

PHQJHQDL�DGDQ\D�SURGXN�FDFDW�SDGD�KDVLO�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ
\DQJ�DGD�GL�37��1DWXUDO�0DOLQR�,QGRQHVLD�

�� .HQDLNDQ�SUHVHQWDVH�GHIHFW SDGD�SURGXN�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ
\DQJ�PDVLK�VDQJDW�WLQJJL�VHWLDS�EXODQQ\D�

�� 7LGDN�DGDQ\D�ODQJNDK�SHUEDLNDQ�SDGD�SURGXN�FDFDW�VDEXQ�FXFL�SLULQJ�FDLU�
PD[ FOHDQ \DQJ�PDVLK�VDQJDW�WLQJJL�GL�37��1DWXUDO�0DOLQR�,QGRQHVLD�

��� 5XPXVDQ�0DVDODK
%DUGDVDUNDQ�PDVDODK�\DQJ�WHUMDGL�\DLWX�PHQLQJNDWQ\D�MXPODK�SURGXN�FDFDW�

SDGD� VDEXQ� FXFL� SLULQJ� FDLU� PD[� FOHDQ VHWLDS� EXODQQ\D�� PDND� SHUXPXVDQ�
SHUPDVDODKDQ�GDODP�SHQHOLWLDQ�\DLWX�

�� 0HQJHWDKXL� VHPXD� IDNWRU� DSD� VDMD� \DQJ�GDSDW�PHPSHQJDUXKL� WHUMDGLQ\D�
SURGXN�FDFDW��GHIHFW��SDGD�KDVLO�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ
GL�37��1DWXUDO�0DOLQR�,QGRQHVLD"

�� %DJDLPDQD�XVXODQ�SHUEDLNDQ�\DQJ�GDSDW�GLWHUDSNDQ�XQWXN�PHPLQLPDOLVLU
MXPODK�UHMHFW SDGD�SURGXN�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ"�

��� %DWDVDQ�0DVDODK
�� 3HQHOLWLDQ GLODNXNDQ SDGD� SHUXVDKDDQ� FKHPLFDO� 0DQXIDFWXULQJ� GL� 37��

1DWXUDO� 0DOLQR� ,QGRQHVLD�� 0HPEDKDV� GDQ� EHUIRNXV� WHQWDQJ� SHUEDLNDQ�
SURGXN�FDFDW�SDGD�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ�

�� 'DWD�SURGXN�FDFDW�VDEXQ�FXFL�SLULQJ�FDLU�PD[�FOHDQ \DQJ�GLJXQDNDQ�\DLWX�
SDGD�EXODQ�-XOL������± 'HVHPEHU������

�� 'DWD� \DQJ� GLDPELO� SDGD� SHQHOLWLDQ� LQL� EHUGDVDUNDQ� ZDZDQFDUD� NHSDGD�
NDU\DZDQ��GDQ�GLODNXNDQ�SHQJDPDWDQ�SDGD�DUHD�SURVHV�SURGXNVL�NKXVXVQ\D�
GLEDJLDQ� SURVHV� SDFNLQJ KLQJJD� ILQLVK� JRRG GL� 37�� 1DWXUDO� 0DOLQR�
,QGRQHVLD�

�� 3DGD� WDKDS� FRQWURO� SHQXOLV� WLGDN� PHODNXNDQ� XVXODQ� SHUEDLNDQ� GDQ�
SHQJHQGDOLDQ��KDQ\D�PHPEHULNDQ�XVXODQ�SHUEDLNDQ�VDPSDL�WDKDS� LPSURYH
\DQJ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�HOHPHQ�PHWRGH�)0($�
VHUWD PHQJJXQDNDQ�HOHPHQ�DQDOLVLV��:��+�XQWXN�XVXODQ�SHUEDLNDQ�
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��� 7XMXDQ�3HQHOLWLDQ�
'DUL�SHUXPXVDQ�SHUPDVDODKDQ�WHUVHEXW��PDND�SHQHOLWLDQ�EHUWXMXDQ�XQWXN�

�� 8QWXN� PHQJHWDKXLQ\D� VHPXD� IDNWRU� DSD� VDMD� \DQJ� ELVD� PHPSHQJDUXKL�
WHUMDGLQ\D�SURGXN�FDFDW��GHIHFW��SDGD�KDVLO�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�
PD[�FOHDQ GL�37��1DWXUDO�0DOLQR�,QGRQHVLD�

�� 0HPEHULNDQ�XVXODQ�SHUEDLNDQ�\DQJ�GDSDW�GLWHUDSNDQ�XQWXN�PHPLQLPDOLVLU�
MXPODK� GHIHFW� SDGD� SURGXN� VDEXQ� FXFL� SLULQJ� FDLU� PD[� FOHDQ� GHQJDQ�
GLJXQDNDQQ\D�SHQHUDSDQ�PHWRGH�VL[�VLJPD �'0$,&��DQG PHWRGH�)DLOXUH�
0RGH�DQG�(IIHFW�$QDO\VLV �)0($��

��� 0DQIDDW�3HQHOLWLDQ
%HULNXW�PHUXSDNDQ�EHEHUDSD�PDQIDDW�SDGD�SHQHOLWLDQ�LQL�\DLWX�

�� %DJL�0DKDVLVZD�
6HEDJDL�VDUDQD�ODWLKDQ�GDODP�SHQHUDSDQ�LOPX�SHQJHWDKXDQ�\DQJ�GLEHULNDQ�
VHODPD�PDVD�SHUNXOLDKDQ�

�� %DJL�3HUJXUXDQ�7LQJJL
D� 0HQGDSDWNDQ� WDPEDKDQ�ZDZDVDQ�NKXVXVQ\D�\DQJ� WHUNDLW�GHQJDQ�KDO�

KDO�\DQJ�WHUGDSDW�GDODP�SHPEDKDVDQ
E� 0HQFLSWDNDQ�KXEXQJDQ�NHUMDVDPD�\DQJ� VDOLQJ�PHQJXQWXQJNDQ�XQWXN�

PDVLQJ�PDVLQJ�SLKDN�\DQJ�EHUVDQJNXWDQ�
�� %DJL�SHUXVDKDDQ�

3HUXVDKDDQ�PHQGDSDWNDQ�KDVLO�GDUL�SHQLOLWLDQ�\DQJ�GLODNXNDQ�ROHK�SHQXOLV�
GDQ� KDVLO� WHUVHEXW� ELVD� PHQMDGL� EDKDQ� PDVXNDQ� SHUXVDKDDQ� DJDU� ELVD�
PHODNXNDQ�SHUEDLNDQ�DWDX�LPSURYHPHQW GL�PDVD�\DQJ�DNDQ�GDWDQJ��

��� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ
������7HPSDW�3HQHOLWLDQ�

3HQJDPDWDQ� GLODNXNDQ� GL� 37�� 1DWXUDO� 0DOLQR� ,QGRQHVLD�� -DODQ�
&LVDODN� 1R��� 57����� 5:����� .HO�6XPXUEDWX� .HF�� %DQWDUJHEDQJ�� .RWD�
%HNDVL���������-DZD�%DUDW��SDGD�DUHD�SURVHV�SURGXNVL�VDEXQ�FXFL�SLULQJ�FDLU�
PD[�FOHDQ�
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������:DNWX�3HQHOLWLDQ

��� 0HWRGH�3HQHOLWLDQ�
%HULNXW� PHUXSDNDQ� PHWRGRORJL� SHQHOLWLDQ LQL GHQJDQ� PHPSHUJXQDNDQ�

HPSDW�PHWRGH�VHSHUWL�GLEDZDK�
�� 0HWRGH�2EVHUYDVL

'DWD WHUVHEXW� GLGDSDWNDQ� PHODOXL� REVHUYDVL� ODQJVXQJ� NH� ODSDQJDQ�� \DLWX�
GLNXPSXONDQQ\D� GRNXPHQ� \DQJ� GLSHUOXNDQ� GHQJDQ� FDUD� SHQJDPDWDQ� GL�
ORNDVL GDQ�PHODOXL�ELPELQJDQ�GDUL�SDUD�SHPELPELQJ�GL ODSDQJDQ�

�� 0HWRGH :DZDQFDUD
0HODNXNDQ� ZDZDQFDUD� VHFDUD� ODQJVXQJ� GHQJDQ� SHPELPELQJ�� VWDII� GDQ�
NDU\DZDQ�DWDXSXQ�RSHUDWRU�VHKLQJJD�ELVD�ODQJVXQJ�GLWDQ\DNDQ��NKXVXVQ\D�
SDGD�EDJLDQ�SURVHV�SDFNLQJ�KLQJJD�ILQLVK�JRRG \DQJ�WHUGDSDW����NDU\DZDQ�
GDQ�VXGDK�GLZDZDQFDUDL�ROHK�SHQXOLV�XQWXN�GLMDGLNDQ�VDPSHO�

�� 0HWRGH�6WXGL /LWHUDWXU
'DWD SHQGXNXQJ�GLGDSDWNDQ�PHODOXL�EHEHUDSD�EXNX��KDQGERRN SHUXVDKDDQ��
PDQXDOERRN�� MXUQDO�� EXNX� VHUWD� SHQFDWDWDQ� GDWD� \DQJ� VXGDK� DGD� GDUL�
SHUXVDKDDQ�

�� 0HWRGH�.XDOLWDWLI�GDQ�.XDQWLWDWLI
0HWRGH� NXDOLWDWLI� GDQ� NXDQWLWDWLI� \DQJ� GL� SHUJXQDNDQ� \DLWX� GHQJDQ�
PHQJJXQDNDQ�PHWRGH�VL[�VLJPD�PHODOXL���IDVH�'0$,& �'HILQH��0HDVXUH��
$QDO\]H��,PSURYH��&RQWURO��DQG�PHWRGH�)DLOXUH�0RGH�DQG�(IIHFW�$QDO\VLV
�)0($��

7HPSDW 3HQHOLWLDQ ��37��1DWXUDO�0DOLQR�,QGRQHVLD
:DNWX�3HQHOLWLDQ �����-DQXDUL������V�G����0DUHW�����
3HQJDPELODQ�'DWD ��3HULRGH ��EXODQ�

-XOL������± 'HVHPEHU�����
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��� 6LVWHPDWLND�3HQXOLVDQ
6XSD\D� SHPEDKDVDQ� GDSDW� GLEHULNDQ� GHQJDQ� WHUVXVXQ� GDQ� WHUWDWD� VHVXDL�

DQDOLVLV��PDND�ELVD�GLODNXNDQ�VLVWHPDWLND�SHQXOLVDQ�\DLWX�
%$%�, 3(1'$+8/8$1

0HPXDW� ODWDU� EHODNDQJ� SHUPDVDODKDQ�� SHQJLGHQWLILNDVL�
SHUPDVDODKDQ�� SHUXPXVDQ� SHUPDVDODKDQ�� SHPEDWDVDQ�
PDVDODK�� WXMXDQ� PDXSXQ� PDQIDDW� SHQHOLWLDQ�� WHPSDW� GDQ�
ZDNWX��PHWRGRORJL�SHQHOLWLDQ�VHUWD�VLVWHPDWLND�SHQXOLVDQ�

%$%�,, /$1'$6$1�7(25,
0HQMHODVNDQ� PHQJHQDL� WHRUL�WHRUL� GDQ� SHPLNLUDQ� GHQJDQ�
GLODNXNDQ�GDUL�LQSXW KLQJJD�RXWSXW \DQJ�EHUKXEXQJDQ�GHQJDQ�
SHPEDKDVDQ� WHQWDQJ� NXDOLWDV�� 6L[� 6LJPD �'0$,&��� GDQ�
)DLOXUH�0RGH�DQG�(IIHFW�$QDO\VLV �)0($��\DQJ�GLJXQDNDQ�
VHEDJDL�GDVDU�DWDX�ODQGDVDQ�VHUWD�SHPHFDK�PDVDODK�

%$%�,,, 0(72'2/2*,�3(1(/,7,$1
0HOLSXWL� MHQLV� SHQHOLWLDQ�� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ�
GLJXQDNDQ�� WHNQLN� SHQJRODKDQ� GDWD�� MHQLV� GDWD�� PDXSXQ�
NHUDQJND�SHQHOLWLDQ�

%$%�,9 $1$/,6,6�'$7$�'$1�3(0%$+$6$1
'DODP� SHPEDKDVDQ� EHULVL� DQDOLVLV� GDWD� SHQHOLWLDQ��
SHPEDKDVDQ��SHQJRODKDQ�GDWD�KDVLO�SHQHOLWLDQ�

%$%�9 3(18783
0HQMHODVNDQ�WHQWDQJ�SHQ\LPSXODQ�VHUWD�VDUDQ�VDUDQ��'LPDQD�
EHULVL� MDZDEDQ� SHUPDVDODKDQ� GHQJDQ� GLDQJNDW� GDODP�
SHQHOLWLDQ�GDQ�VDUDQ�\DQJ�VHVXDL�GHQJDQ�SHPEDKDVDQ�XQWXN�
UHNRPHQGDVL�VHODQMXWQ\D�
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