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%DE�9 $QDOLVLV�+DVLO�GDQ�3HPEDKDVDQ�

9�� $QDOLVLV�+DVLO�

$QDOLVLV�KDVLO�PHUXSDNDQ� WDKDSDQ� SHQWLQJ��GLPDQD�GDWD�\DQJ� WHODK� GLNXPSXONDQ�

GHQJDQ�PHQJJXQDNDQ� EHUEDJDL� WHNQLN� SHQJXPSXODQ� GDWD� XQWXN� GDSDW� GLODNXNDQ�

SHQJRODKDQ� GDQ� GLVDMLNDQ� XQWXN� PHPEDQWX� SHQHOLWL� PHPSHUROHK� MDZDEDQ� GDUL�

SHUPDVDODKDQ�\DQJ�GLWHOLWL��4RPDUL���������

9����� 8ML�9DOLGLWDV�

8ML�YDOLGLWDV�PHUXSDNDQ�SHQJXMLDQ�WLQJNDW�NHDQGDODQ�GDQ�NHDEVDKDQ�DODW�XNXU�\DQJ�

GLJXQDNDQ�� GDQ� YDULDEHO� GDSDW�GLNDWDNDQ�YDOLG�DSDELOD� DODW� XNXU� \DQJ� GLJXQDNDQ�

GDSDW�PHQJXNXU�DSD�\DQJ�VHKDUXVQ\D�GLXNXU��-DQWL���������

8ML�YDOLGLWDV�GLODNXNDQ�GHQJDQ�PHPEDQGLQJNDQ�QLODL�U�KLWXQJ��DWDX�GLVHEXW� MXJD�

QLODL�FRUUHFWHG�LWHP�±�WRWDO�FRUUHODWLRQ�SDGD�RXWSXW�&URQEDFK�DOSKD��GHQJDQ�QLODL�U�

WDEHO�XQWXN�GHJUHH�RI� IUHHGRP� �GI�� �1�±����GDODP�KDO� LQL�1�PHUXSDNDQ� MXPODK�

VDPSHO��3DGD�SHQHOLWLDQ�LQL�MXPODK�VDPSHO��UHVSRQGHQ��\DQJ�GLJXQDNDQ�\DLWX�1� �

���GDQ�EHVDU�GI�GDSDW�GLKLWXQJ����±��� ����GDQ�Į� ������DWDX�����'HQJDQ�GHPLNLDQ��

GLSHUROHK�QLODL�U�WDEHO�XQWXN�XML�VLJQLILNDQVL�GXD�DUDK�VHEHVDU��������VHEDJDLPDQD�

SDGD� /DPSLUDQ�� -LND� U� KLWXQJ� OHELK� EHVDU� GDUL� U� WDEHO� GDQ� EHUQLODL� SRVLWLI�� DWDX�

WLQJNDW� VLJQLILNDQVL�NHVDODKDQ� �� �����PDND� VHWLDS� SHUWDQ\DDQ� �YDULDEHO�� WHUVHEXW�

GLQ\DWDNDQ�YDOLG� �-DQWL���������'HQJDQ�NDWD� ODLQ�� MLND�U�KLWXQJ� OHELK�NHFLO�GDUL�U�

WDEHO�PDND�YDULDEHO�WLGDN�GDSDW�GLNDWDNDQ�YDOLG��

7DEHO�9���+DVLO�8ML�9DOLGLWDV�9DULDEHO�
9DU� 9DULDEHO� U�KLWXQJ U�WDEHO .ULWHULD
;�� $GDQ\D�NHFHQGHUXQJDQ�

VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHQJKLQGDUL�SHUVHOLVLKDQ�

������� ������ 9DOLG�

;�� $GDQ\D�NHLQJLQDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHPSHUWDKDQNDQ�KXEXQJDQ�NHUMD�MDQJND�
SDQMDQJ�

������� ������ 9DOLG�
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7DEHO�9���+DVLO�8ML�9DOLGLWDV�9DULDEHO��ODQMXWDQ��

9DU� 9DULDEHO U�KLWXQJ U�WDEHO .ULWHULD

;��� 6XENRQWUDNWRU�SHPDVRN�
PHQ\HWXMXL�SHUMDQMLDQ�WHUNDLW�
SHPED\DUDQ�EHUV\DUDW�

������� ������� 9DOLG�

;��� $GDQ\D�SHQ\LFLODQ�
SHPED\DUDQ

������� ������� 9DOLG�

;�� 7LGDN�DGD�KXEXQJDQ�
NRQWUDNWXDO�DQWDUD�SHPLOLN�
SUR\HN�GDQ�
VXENRQWUDNWRU�SHPDVRN

������� ������� 9DOLG�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�SHQMDGZDODQ� ������� ������� 9DOLG�

;��� 3HPLOLN�SUR\HN�PHQJKLQGDUL�
SHUQ\DWDDQ�DGDQ\D��YDULDWLRQ�
RUGHU��VSHVLILNDVL�SHNHUMDDQ�

������� ������� 9DOLG�

;��� $GDQ\D�NHWHUODPEDWDQ�
SHQ\HGLDDQ�PDWHULDO�\DQJ�
EHUDVDO�GDUL�
NRQWUDNWRU�SHPLOLN�SUR\HN�

������� ������� 9DOLG�

;�� 3HPLOLN�SUR\HN�PHQJDODPL�
NHVXOLWDQ�NHXDQJDQ� ������� ������� 9DOLG�

;��� $GDQ\D�NHWHUODPEDWDQ�
SHPED\DUDQ�SDGD�SHNHUMDDQ�
YDULDWLRQ�RUGHU�

������� ������� 9DOLG�

;�� $GDQ\D�PDVDODK�SDGD�DUXV�
NDV�NRQWUDNWRU� ������� ������� 9DOLG�

;��� $GDQ\D�NHWHUODPEDWDQ�GDODP�
SHQJDPELODQ�NHSXWXVDQ�ROHK�
SHPLOLN�SUR\HN�

������� ������� 9DOLG�

;�� $GDQ\D�PDVDODK�SDGD�VLVWHP�
SHQJHORODDQ�DUXV�NDV�
NRQWUDNWRU

������� ������� 9DOLG�

;��� $GDQ\D�FDFDW�SHNHUMDDQ�ROHK�
VXENRQWUDNWRU�SHPDVRN� ������� ������� 9DOLG�

;�� $GDQ\D�NHODODLDQ�NRQWUDNWRU�
GDODP�PHQJDMXNDQ�DSSURYDO�
SHNHUMDDQ�

������� ������� 9DOLG�

;��� $GDQ\D�NHWHUODPEDWDQ�
NHSDGD�
VXENRQWUDNWRU�SHPDVRN

������� ������� 9DOLG�

;�� %HQWXN�NRQWUDN�DQWDUD�
NRQWUDNWRU�SHPLOLN�SUR\HN�
DGDODK�WXUQNH\

������� ������� 9DOLG�
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7DEHO�9���+DVLO�8ML�9DOLGLWDV�9DULDEHO��ODQMXWDQ��

9DU� 9DULDEHO U�KLWXQJ U�WDEHO .ULWHULD

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�HVWLPDVL�ELD\D�GDUL�
NRQWUDNWRU

������� ������� 9DOLG�

;��� .XUDQJQ\D�
NRPXQLNDVL�NRRUGLQDVL�DQWDU�
SLKDN�

������� ������� 9DOLG�

;��� $GDQ\D�SHQDKDQDQ�DSSURYDO�
SHNHUMDDQ�ROHK�SHPLOLN�
SUR\HN

������� ������� 9DOLG�

;�� $GDQ\D�NHODODLDQ�
VXENRQWUDNWRU�SHPDVRN�
GDODP�PHPDKDPL�KDN�
SHPED\DUDQQ\D

������� ������� 9DOLG�

;��� 3HPLOLN�SUR\HN�PHQRODN�
PHPED\DU�SHNHUMDDQ� ������� ������� 9DOLG�

%HUGDVDUNDQ�XML�YDOLGLWDV�SDGD�WDEHO�9���GL�DWDV��GLSHUROHK�QLODL�U�KLWXQJ�GDUL�VHOXUXK�

YDULDEHO�OHELK�EHVDU�GDUL�U�WDEHO��2OHK�NDUHQD�LWX�GDSDW�GLVLPSXONDQ�EDKZD�VHWLDS�

YDULDEHO�GL�GDODP�SHQHOLWLDQ�LQL�DGDODK�YDOLG��

9����� 8ML�5HOLDELOLWDV�

5HOLDELOLWDV� EHUDUWL� VHMDXK� PDQD� KDVLO� VXDWX� SHQJXNXUDQ� GDSDW� GLSHUFD\D��

0DWRQGDQJ� ������� PHQJDWDNDQ� EDKZD� VHWLDS� KDVLO� SHQJXNXUDQ� GDSDW� GLSHUFD\D�

DSDELOD� WHODK� GLODNVDQDNDQ� SHQJXNXUDQ� EHEHUDSD� NDOL� WHUKDGDS� NHORPSRN� VXEMHN�

\DQJ�VDPD��GDQ�GLSHUROHK�KDVLO�SHQJXNXUDQ�\DQJ�UHODWLI�VDPD��

%HUGDVDUNDQ�EXNX�NDU\D�'MDDOL���������0DWRQGDQJ��������PHQJDWDNDQ�EDKZD�XML�

UHOLDELOLWDV� GDSDW� GLODNXNDQ� GHQJDQ� SHQGHNDWDQ� &URQEDFK� $OSKD�� \DLWX� VHEDJDL�

EHULNXW��

ݎ ൌ ቀ
݊

݊ െ ͳ
ቁ ൈ ቆͳ െ

σߪ
ଶ

௧ߪ
ଶ ቇ

9��

.HWHUDQJDQ��

ݎ �������ൌ�.RHILVLHQ�UHOLDELOLWDV�
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݊��������� ൌ�%DQ\DNQ\D�SHUWDQ\DDQ�DWDX�YDULDEHO�

ݎ ��������ൌ�.RHILVLHQ�UHOLDELOLWDV��&URQEDFK�$OSKD��

σߪ
ଶ ���ൌ�-XPODK�YDULDQV�VNRU�VHWLDS�LWHP�

௧ߪ
ଶ �������ൌ�9DULDQV�WRWDO�

8ML�UHOLDELOLWDV�MXJD�GLODNXNDQ�GHQJDQ�PHPEDQGLQJNDQ�QLODL�U�KLWXQJ��DWDX�GLVHEXW�

MXJD�QLODL�FRUUHFWHG�LWHP�±�WRWDO�FRUUHODWLRQ�SDGD�RXWSXW�&URQEDFK�DOSKD��GHQJDQ�

QLODL�U� WDEHO� XQWXN�GHJUHH�RI� IUHHGRP� �GI�� �1�±���� GDODP�KDO� LQL�1�PHUXSDNDQ�

MXPODK� VDPSHO�� 3DGD� SHQHOLWLDQ� LQL� MXPODK� VDPSHO� �UHVSRQGHQ�� \DQJ� GLJXQDNDQ�

\DLWX�1� ����GDQ�EHVDU�GI�GDSDW�GLKLWXQJ����±��� ����GDQ�Į� ������DWDX�����'HQJDQ�

GHPLNLDQ�� GLSHUROHK� QLODL� U� WDEHO� XQWXN� XML� VLJQLILNDQVL� GXD� DUDK� VHEHVDU� �������

VHEDJDLPDQD�SDGD�/DPSLUDQ�� -LND�U�KLWXQJ� OHELK�EHVDU� GDUL�U� WDEHO� GDQ�EHUQLODL�

SRVLWLI��DWDX�WLQJNDW�VLJQLILNDQVL�NHVDODKDQ��������PDND�VHWLDS�SHUWDQ\DDQ��YDULDEHO��

WHUVHEXW�GLQ\DWDNDQ�YDOLG��-DQWL���������

7DEHO�9���+DVLO�8ML�5HOLDELOLWDV�&URQEDFK�$OSKD��

9DULDEHO &URQEDFK�$OSKD 6WDWXV

6HOXUXK�9DULDEHO ������ 5HOLDEHO

%HUGDVDUNDQ�KDVLO�XML�UHOLDELOLWDV�\DQJ�GLWXQMXNNDQ�SDGD�7DEHO�9���GL�DWDV�GLNHWDKXL�

EDKZD� &URQEDFK� $OSKD� DWDX� VHEHVDU� ������� OHELK� EHVDU� GDUL� �������� 'HQJDQ�

GHPLNLDQ�GDSDW�GLVLPSXONDQ�EDKZD�KDVLO�SHQJXNXUDQ�GHQJDQ�DODW�XNXU� LQL� GDSDW�

GLSHUFD\D�NHDEVDKDQQ\D��

9����� $QDOLVLV�-DZDEDQ�5HVSRQGHQ�7HUKDGDS�6HWLDS�)DNWRU�3HQ\HEDE�

$QDOLVLV�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�SHUVHSVL�XPXP�UHVSRQGHQ�WHUKDGDS�VHWLDS�

YDULDEHO� \DQJ� GLWHOLWL�� GLPDQD� VNRU� NHMDGLDQ� UDWD�UDWD� PHZDNLOL� VHOXUXK� MDZDEDQ�

UHVSRQGHQ�� +DVLO� LQL� GLSHUROHK� GHQJDQ� PHQJJXQDNDQ� SHUKLWXQJDQ� VHEDJDLPDQD�

SDGD�5XPXV�,9����GDQ�KDVLO�MDZDEDQ�WHUVHEXW�GDSDW�GLOLKDW�SDGD�7DEHO�9���EHULNXW��
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7DEHO�9���)UHNXHQVL�-DZDEDQ�6HWLDS�)DNWRU�3HQ\HEDE�

9DU� 9DULDEHO�
6NRU�.HMDGLDQ�
5DWD�UDWD�

.DWHJRUL�
/LNHUW�6FDOH

0RGXV�

;�� $GDQ\D�NHFHQGHUXQJDQ�
VXENRQWUDNWRU�SHPDVRN�
XQWXN�PHQJKLQGDUL�
SHUVHOLVLKDQ�

����� 6HODOX� ��

;�� $GDQ\D�NHLQJLQDQ�
VXENRQWUDNWRU�SHPDVRN�
XQWXN�PHPSHUWDKDQNDQ�
KXEXQJDQ�NHUMD�MDQJND�
SDQMDQJ�

����� 6HODOX� ��

;��� 6XENRQWUDNWRU�SHPDVRN�
PHQ\HWXMXL�SHUMDQMLDQ�
WHUNDLW�SHPED\DUDQ�
EHUV\DUDW�

����� 6HULQJ� ��

;��� $GDQ\D�SHQ\LFLODQ�
SHPED\DUDQ� ����� 6HULQJ� ��

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�SHQMDGZDODQ� ����� 7HUNDGDQJ� ��

;�� 7LGDN�DGD�KXEXQJDQ�
NRQWUDNWXDO�DQWDUD�SHPLOLN�
SUR\HN�GDQ�
VXENRQWUDNWRU�SHPDVRN�

����� 7HUNDGDQJ� ��

;��� $GDQ\D�NHWHUODPEDWDQ�
SHQ\HGLDDQ�PDWHULDO�\DQJ�
EHUDVDO�GDUL�
NRQWUDNWRU�SHPLOLN�SUR\HN�

����� 7HUNDGDQJ� ��

;�� 3HPLOLN�SUR\HN�PHQJDODPL�
NHVXOLWDQ�NHXDQJDQ� ����� 7HUNDGDQJ� ��

;�� $GDQ\D�PDVDODK�SDGD�DUXV�
NDV�NRQWUDNWRU� ����� 7HUNDGDQJ� ��

;��� 3HPLOLN�SUR\HN�
PHQJKLQGDUL�SHUQ\DWDDQ�
DGDQ\D�YDULDWLRQ�RUGHU
VSHVLILNDVL�SHNHUMDDQ

����� 7HUNDGDQJ� ��

;��� $GDQ\D�NHWHUODPEDWDQ�
SHPED\DUDQ�SDGD�SHNHUMDDQ�
YDULDWLRQ�RUGHU

����� 7HUNDGDQJ� ��

;��� $GDQ\D�NHWHUODPEDWDQ�
GDODP�SHQJDPELODQ�
NHSXWXVDQ�ROHK�SHPLOLN�
SUR\HN�

����� 7HUNDGDQJ� ��
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7DEHO�9���)UHNXHQVL�-DZDEDQ�)DNWRU�3HQ\HEDE��ODQMXWDQ��

9DU� 9DULDEHO
6NRU�.HMDGLDQ�
5DWD�UDWD

.DWHJRUL�
/LNHUW�6FDOH

0RGXV

;�� $GDQ\D�PDVDODK�SDGD�
VLVWHP�SHQJHORODDQ�DUXV�NDV�
NRQWUDNWRU�

����� 7HUNDGDQJ� ��

;��� $GDQ\D�NHWHUODPEDWDQ�
NHSDGD�
VXENRQWUDNWRU�SHPDVRN�

����� 7HUNDGDQJ� ��

;�� $GDQ\D�NHODODLDQ�
NRQWUDNWRU�GDODP�
PHQJDMXNDQ�DSSURYDO
SHNHUMDDQ

����� 7HUNDGDQJ� ��

;��� $GDQ\D�FDFDW�SHNHUMDDQ�
ROHK�
VXENRQWUDNWRU�SHPDVRN

����� 7HUNDGDQJ� ��

;�� %HQWXN�NRQWUDN�DQWDUD�
NRQWUDNWRU�SHPLOLN�SUR\HN�
DGDODK�WXUQNH\

����� 7HUNDGDQJ� ��

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�HVWLPDVL�ELD\D�GDUL�
NRQWUDNWRU�

����� 7HUNDGDQJ� ��

;��� .XUDQJQ\D�
NRPXQLNDVL�NRRUGLQDVL�
DQWDU�SLKDN�

����� 7HUNDGDQJ� ��

;��� $GDQ\D�SHQDKDQDQ�
DSSURYDO�SHNHUMDDQ�ROHK�
SHPLOLN�SUR\HN�

����� 7HUNDGDQJ� ��

;�� $GDQ\D�NHODODLDQ�
VXENRQWUDNWRU�SHPDVRN�
GDODP�PHPDKDPL�KDN�
SHPED\DUDQQ\D�

����� -DUDQJ� ��

;��� 3HPLOLN�SUR\HN�PHQRODN�
PHPED\DU�SHNHUMDDQ� ����� -DUDQJ� ��

%HUGDVDUNDQ�KDVLO�\DQJ�GLSHUROHK�SDGD�7DEHO�9���GDSDW�GLWDULN�NHVLPSXODQ�EDKZD��

�� 6NRU�NHMDGLDQ�UDWD�UDWD�SHULQJNDW����WHUWLQJJL��GLSHUROHK�SDGD�YDULDEHO�EXWLU�

QRPRU���GDQ����\DLWX�³DGDQ\D�NHFHQGHUXQJDQ�VXENRQWUDNWRU�SHPDVRN´�GDQ�

³DGDQ\D� NHLQJLQDQ� VXENRQWUDNWRU�SHPDVRN� XQWXN� PHPSHUWDKDQNDQ�

KXEXQJDQ�NHUMD�MDQJND�SDQMDQJ�´�+DO�LQL�PHQMHODVNDQ�EDKZD�NHGXD�YDULDEHO�
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WHUVHEXW� WHUPDVXN� NH� GDODP� NDWHJRUL� ³VHODOX´�� GHQJDQ�PRGXV� �QLODL� \DQJ�

SDOLQJ�VHULQJ�PXQFXO��\DLWX���GDQ����

�� 6NRU�NHMDGLDQ�UDWD�UDWD�SHULQJNDW���GLSHUROHK�SDGD�YDULDEHO�EXWLU�QRPRU���

GDQ� ��� \DLWX� ³VXENRQWUDNWRU�SHPDVRN� PHQ\HWXMXL� SHUMDQMLDQ� WHUNDLW�

SHPED\DUDQ� EHUV\DUDW´� GDQ� ³DGDQ\D� SHQ\LFLODQ� SHPED\DUDQ�´� +DO� LQL�

PHQMHODVNDQ� EDKZD� NHGXD� YDULDEHO� WHUVHEXW� WHUPDVXN� NH� GDODP� NDWHJRUL�

³VHULQJ´��GHQJDQ�PRGXV��QLODL�\DQJ�SDOLQJ�VHULQJ�PXQFXO��\DLWX���GDQ����

9����� $QDOLVLV�'HVNULSWLI�'DPSDN�\DQJ�'LDNLEDWNDQ�GDUL�6HWLDS�)DNWRU�

$QDOLVLV�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�SHUVHSVL�XPXP�UHVSRQGHQ�WHUNDLW�GDPSDN�

\DQJ�GLDNLEDWNDQ� WHUKDGDS� VHWLDS� YDULDEHO� \DQJ�GLWHOLWL�� GLPDQD� SDGD� DQDOLVLV� LQL�

GLEDJL�EHUGDVDUNDQ�HPSDW�GDPSDN�\DQJ�GLDNLEDWNDQ�GDUL� VHWLDS�IDNWRU�SHQ\HEDE��

+DO�LQL�GLODNXNDQ�NDUHQD�WHUGDSDW�VHMXPODK�UHVSRQGHQ�\DQJ�PHQJDODPL�OHELK�GDUL�

VDWX�GDPSDN�\DQJ�GLDNLEDWNDQ�GDUL�VHWLDS�IDNWRU�SHQ\HEDE�SHPED\DUDQ�EHUV\DUDW��

6HODLQ�LWX��WHUGDSDW�SXOD�UHVSRQGHQ�\DQJ�VDPD�VHNDOL�WLGDN�PHQJDODPL�GDPSDN�\DQJ�

GLDNLEDWNDQ�GDUL�IDNWRU�SHQ\HEDE�WHUVHEXW��2OHK�NDUHQD�LWX��DQDOLVLV�KDVLO�LQL�GLEDJL�

PHQMDGL�HPSDW�EDJLDQ��VHEDJDLPDQD�EHULNXW��

�� *DQJJXDQ�DUXV�NDV��7DEHO�9����

�� .LQHUMD�PHQXUXQ��7DEHO�9����

�� 6HQJNHWD�DQWDU�SLKDN��7DEHO�9����GDQ�

�� .HEDQJNUXWDQ��7DEHO�9����

3DGD�DQDOLVLV�LQL�GLJXQDNDQ�NULWHULD�WLJD�NRWDN��7KUHH�ER[�0HWKRG���GLPDQD�UHQWDQJ�

\DQJ�GLKDVLONDQ�\DLWX�VHEHVDU�����0HWRGH�LQL�GLJXQDNDQ�XQWXN�GDSDW�GHQJDQ�PXGDK�

PHQJLQWHUSUHWDVLNDQ� QLODL� SHUVHQWDVH� \DQJ� GLSHUROHK� DJDU� PHQJKLQGDUL� PDNQD�

JDQGD�DWDX�DPELJX��2OHK�NDUHQD� LWX�NULWHULD�\DQJ�GLJXQDNDQ� VHEDJDL� LQWHUSUHWDVL�

PDNQD� GDUL� QLODL� IUHNXHQVL� \DQJ�GLSHUROHK�GHQJDQ�PHQJJXQDNDQ�NULWHULD� UHQGDK��

VHGDQJ�GDQ�WLQJJL��%HUGDVDUNDQ�EXNX�)HUGLQDQG���������SHQJJXQDDQ�WLJD�NRWDN�GL�

GDODP�DQDOLVLV�LQL�WHUEDJL�VHEDJDL�EHULNXW��5-�	�)HUGLQDQG���������

x ��������������� � 5HQGDK�

x ��������������� � 6HGDQJ�

x ������±�����  � 7LQJJL�
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.ULWHULD� UHQGDK� PHQJJDPEDUNDQ� EDKZD� GDPSDN� \DQJ� GLDNLEDWNDQ� GDUL� IDNWRU�

SHQ\HEDE� WLGDN� OHELK� GDUL� ���� UHVSRQGHQ� \DQJ� DGD�� 1DPXQ�� DSDELOD� MXPODK�

UHVSRQGHQ�\DQJ�PHQJDODPL�GDPSDN�\DQJ�GLDNLEDWNDQ�GDUL�IDNWRU�SHQ\HEDE�EHUNLVDU��

DQWDUD� ���� VDPSDL� ����PDND� GDSDW� GLNDWDNDQ� VHGDQJ�� 6HGDQJNDQ� DSDELOD� ����

VDPSDL� ����� UHVSRQGHQ� PHQJDODPL� GDPSDN� \DQJ� GLDNLEDWNDQ� GDUL� IDNWRU�

SHQ\HEDE��PDND�GDSDW�GLNDWDNDQ�PDVXN�NH�GDODP�NULWHULD�WLQJJL��

7DEHO�9���-XPODK�5HVSRQGHQ�\DQJ�0HUDVDNDQ�'DPSDN�*DQJJXDQ�$UXV�.DV��<���

9DU� )DNWRU�3HQ\HEDE )UHNXHQVL 3HUVHQWDVH .ULWHULD

;��� $GDQ\D�FLFLODQ�SHPED\DUDQ� ��� ������ 7LQJJL�

;�� 3HPLOLN�SUR\HN�PHQJDODPL�
NHVXOLWDQ�NHXDQJDQ� ��� ������ 7LQJJL�

;�� $GDQ\D�PDVDODK�SDGD�DUXV�NDV�
NRQWUDNWRU� ��� ������ 7LQJJL�

;��� $GDQ\D�NHWHUODPEDWDQ�SHPED\DUDQ�
SDGD�SHNHUMDDQ�YDULDWLRQ�RUGHU� ��� ������ 6HGDQJ�

;�� $GDQ\D�PDVDODK�SDGD�VLVWHP�
SHQJHORODDQ�DUXV�NDV�NRQWUDNWRU� ��� ������ 6HGDQJ�

;�� $GDQ\D�NHODODLDQ�NRQWUDNWRU�GDODP�
PHQJDMXNDQ�DSSURYDO�SHNHUMDDQ� ��� ������ 6HGDQJ�

;��� $GDQ\D�NHWHUODPEDWDQ�NHSDGD�
VXENRQWUDNWRU�SHPDVRN

��� ������ 6HGDQJ�

;��� $GDQ\D�FDFDW�SHNHUMDDQ�ROHK�
VXENRQWUDNWRU�SHPDVRN� ��� ������ 6HGDQJ�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�GDODP�
HVWLPDVL�ELD\D�GDUL�NRQWUDNWRU� ��� ������ 6HGDQJ�

;��� 3HPLOLN�SUR\HN�PHQJKLQGDUL�
SHUQ\DWDDQ�DGDQ\D��YDULDWLRQ�
RUGHU��VSHVLILNDVL�SHNHUMDDQ�

��� ������ 5HQGDK�

;��� $GDQ\D�SHQDKDQDQ�DSSURYDO�
SHNHUMDDQ�ROHK�SHPLOLN�SUR\HN� ��� ������ 5HQGDK�

;�� %HQWXN�NRQWUDN�DQWDUD�NRQWUDNWRU�
SHPLOLN�SUR\HN�DGDODK�WXUQNH\� ��� ������ 5HQGDK�

;�� $GDQ\D�NHODODLDQ�
VXENRQWUDNWRU�SHPDVRN�GDODP�
PHPDKDPL�KDN�SHPED\DUDQQ\D�

��� ������ 5HQGDK�

;��� 6XENRQWUDNWRU�SHPDVRN�
PHQ\HWXMXL�SHUMDQMLDQ�WHUNDLW�
SHPED\DUDQ�EHUV\DUDW�

�� ������ 5HQGDK�



��

7DEHO�9���-XPODK�5HVSRQGHQ�\DQJ�0HUDVDNDQ�'DPSDN�*DQJJXDQ�$UXV�.DV��<���
�ODQMXWDQ��

9DU� )DNWRU�3HQ\HEDE )UHNXHQVL 3HUVHQWDVH .ULWHULD

;�� 7LGDN�DGD�KXEXQJDQ�NRQWUDNWXDO�
DQWDUD�SHPLOLN�SUR\HN�GDQ�
VXENRQWUDNWRU�SHPDVRN�

�� ������ 5HQGDK�

;��� 3HPLOLN�SUR\HN�PHQRODN�
PHPED\DU�SHNHUMDDQ� �� ������ 5HQGDK�

;�� $GDQ\D�NHFHQGHUXQJDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHQJKLQGDUL�SHUVHOLVLKDQ�

�� ������ 5HQGDK�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�GDODP�
SHQMDGZDODQ� �� ����� 5HQGDK�

;�� $GDQ\D�NHLQJLQDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHPSHUWDKDQNDQ�KXEXQJDQ�NHUMD�
MDQJND�SDQMDQJ�

�� ����� 5HQGDK�

7DEHO�9���-XPODK�5HVSRQGHQ�\DQJ�0HUDVDNDQ�'DPSDN�.LQHUMD�0HQXUXQ��<���
9DU� )DNWRU�3HQ\HEDE� )UHNXHQVL� 3HUVHQWDVH� .ULWHULD�
;��� $GDQ\D�NHWHUODPEDWDQ�

SHQ\HGLDDQ�PDWHULDO�\DQJ�
EHUDVDO�GDUL�NRQWUDNWRU�SHPLOLN�
SUR\HN

��� ������ 7LQJJL�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�SHQMDGZDODQ� ��� ������ 6HGDQJ�

;��� $GDQ\D�NHWHUODPEDWDQ�GDODP�
SHQJDPELODQ�NHSXWXVDQ�ROHK�
SHPLOLN�SUR\HN�

��� ������ 6HGDQJ�

;�� 3HPLOLN�SUR\HN�PHQJDODPL�
NHVXOLWDQ�NHXDQJDQ� ��� ������ 6HGDQJ�

;��� $GDQ\D�NHWHUODPEDWDQ�
SHPED\DUDQ�SDGD�SHNHUMDDQ�
YDULDWLRQ�RUGHU

��� ������ 6HGDQJ�

;�� $GDQ\D�PDVDODK�SDGD�VLVWHP�
SHQJHORODDQ�DUXV�NDV�NRQWUDNWRU ��� ������ 6HGDQJ�

;��� $GDQ\D�NHWHUODPEDWDQ�NHSDGD�
VXENRQWUDNWRU�SHPDVRN� ��� ������ 6HGDQJ�

;��� .XUDQJQ\D�
NRPXQLNDVL�NRRUGLQDVL�DQWDU�
SLKDN�

��� ������ 5HQGDK�



��

7DEHO� 9��� -XPODK� 5HVSRQGHQ� \DQJ�0HUDVDNDQ�'DPSDN� .LQHUMD�0HQXUXQ� �<���
�ODQMXWDQ��

9DU� )DNWRU�3HQ\HEDE )UHNXHQVL 3HUVHQWDVH .ULWHULD

;�� $GDQ\D�PDVDODK�SDGD�DUXV�NDV�
NRQWUDNWRU� �� ������ 5HQGDK�

;�� $GDQ\D�NHODODLDQ�NRQWUDNWRU�
GDODP�PHQJDMXNDQ�DSSURYDO�
SHNHUMDDQ�

�� ������ 5HQGDK�

;��� $GDQ\D�SHQDKDQDQ�DSSURYDO�
SHNHUMDDQ�ROHK�SHPLOLN�SUR\HN� �� ������ 5HQGDK�

;��� $GDQ\D�SHQ\LFLODQ�SHPED\DUDQ� �� ������ 5HQGDK�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�HVWLPDVL�ELD\D�GDUL�
NRQWUDNWRU�

�� ������ 5HQGDK�

;�� 7LGDN�DGD�KXEXQJDQ�
NRQWUDNWXDO�DQWDUD�SHPLOLN�
SUR\HN�GDQ�
VXENRQWUDNWRU�SHPDVRN

�� ������ 5HQGDK�

;��� 3HPLOLN�SUR\HN�PHQJKLQGDUL�
SHUQ\DWDDQ�DGDQ\D��YDULDWLRQ�
RUGHU��VSHVLILNDVL�SHNHUMDDQ�

�� ������ 5HQGDK�

;��� $GDQ\D�FDFDW�SHNHUMDDQ�ROHK�
VXENRQWUDNWRU�SHPDVRN� �� ������ 5HQGDK�

;�� $GDQ\D�NHODODLDQ�
VXENRQWUDNWRU�SHPDVRN�GDODP�
PHPDKDPL�KDN�SHPED\DUDQQ\D

�� ������ 5HQGDK�

;�� $GDQ\D�NHFHQGHUXQJDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHQJKLQGDUL�SHUVHOLVLKDQ�

�� ������ 5HQGDK�

;��� 6XENRQWUDNWRU�SHPDVRN�
PHQ\HWXMXL�SHUMDQMLDQ�WHUNDLW�
SHPED\DUDQ�EHUV\DUDW�

�� ������ 5HQGDK�

;�� $GDQ\D�NHLQJLQDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHPSHUWDKDQNDQ�KXEXQJDQ�
NHUMD�MDQJND�SDQMDQJ�

�� ������ 5HQGDK�

;�� %HQWXN�NRQWUDN�DQWDUD�
NRQWUDNWRU�SHPLOLN�SUR\HN�
DGDODK�WXUQNH\�

�� ����� 5HQGDK�

;��� 3HPLOLN�SUR\HN�PHQRODN�
PHPED\DU�SHNHUMDDQ� �� ����� 5HQGDK�



��

7DEHO�9���-XPODK�5HVSRQGHQ�\DQJ�0HUDVDNDQ�'DPSDN�6HQJNHWD�$QWDU�3LKDN��<���

9DU� )DNWRU�3HQ\HEDE )UHNXHQVL 3HUVHQWDVH .ULWHULD

;��� 3HPLOLN�SUR\HN�PHQJKLQGDUL�
SHUQ\DWDDQ�DGDQ\D��YDULDWLRQ�
RUGHU��VSHVLILNDVL�SHNHUMDDQ

��� ������ 6HGDQJ�

;��� $GDQ\D�FDFDW�SHNHUMDDQ�ROHK�
VXENRQWUDNWRU�SHPDVRN� ��� ������ 6HGDQJ�

;��� $GDQ\D�SHQDKDQDQ�DSSURYDO�
SHNHUMDDQ�ROHK�SHPLOLN�SUR\HN� ��� ������ 5HQGDK�

;��� .XUDQJQ\D�
NRPXQLNDVL�NRRUGLQDVL�DQWDU�
SLKDN

��� ������ 5HQGDK�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�GDODP�
HVWLPDVL�ELD\D�GDUL�NRQWUDNWRU� �� ������ 5HQGDK�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�GDODP�
SHQMDGZDODQ� �� ������ 5HQGDK�

;�� $GDQ\D�NHODODLDQ�
VXENRQWUDNWRU�SHPDVRN�GDODP�
PHPDKDPL�KDN�SHPED\DUDQQ\D

�� ������ 5HQGDK�

;��� $GDQ\D�NHWHUODPEDWDQ�GDODP�
SHQJDPELODQ�NHSXWXVDQ�ROHK�
SHPLOLN�SUR\HN

�� ������ 5HQGDK�

;�� %HQWXN�NRQWUDN�DQWDUD�NRQWUDNWRU�
SHPLOLN�SUR\HN�DGDODK�WXUQNH\� �� ������ 5HQGDK�

;��� 3HPLOLN�SUR\HN�PHQRODN�
PHPED\DU�SHNHUMDDQ� �� ������ 5HQGDK�

;�� 7LGDN�DGD�KXEXQJDQ�NRQWUDNWXDO�
DQWDUD�SHPLOLN�SUR\HN�GDQ�
VXENRQWUDNWRU�SHPDVRN�

�� ������ 5HQGDK�

;�� $GDQ\D�NHODODLDQ�NRQWUDNWRU�
GDODP�PHQJDMXNDQ�DSSURYDO�
SHNHUMDDQ�

�� ������ 5HQGDK�

;�� $GDQ\D�NHFHQGHUXQJDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHQJKLQGDUL�SHUVHOLVLKDQ�

�� ����� 5HQGDK�

;��� 6XENRQWUDNWRU�SHPDVRN�
PHQ\HWXMXL�SHUMDQMLDQ�WHUNDLW�
SHPED\DUDQ�EHUV\DUDW�

�� ����� 5HQGDK�

;�� $GDQ\D�NHLQJLQDQ�
VXENRQWUDNWRU�SHPDVRN�XQWXN�
PHPSHUWDKDQNDQ�KXEXQJDQ�NHUMD�
MDQJND�SDQMDQJ�

�� ����� 5HQGDK�



��

7DEHO�9���-XPODK�5HVSRQGHQ�\DQJ�0HUDVDNDQ�'DPSDN�.HEDQJNUXWDQ��<���
9DU� )DNWRU�3HQ\HEDE� )UHNXHQVL� 3HUVHQWDVH� .ULWHULD�
;��� 3HPLOLN�SUR\HN�PHQRODN�

PHPED\DU�SHNHUMDDQ� �� ������ 5HQGDK�

;�� $GDQ\D�PDVDODK�SDGD�DUXV�NDV�
NRQWUDNWRU� �� ����� 5HQGDK�

;�� 3HPLOLN�SUR\HN�PHQJDODPL�
NHVXOLWDQ�NHXDQJDQ� �� ����� 5HQGDK�

;��� $GDQ\D�NHWHUODPEDWDQ�
SHPED\DUDQ�SDGD�SHNHUMDDQ�
YDULDWLRQ�RUGHU

�� ����� 5HQGDK�

;��� $GDQ\D�NHWLGDNDNXUDVLDQ�
GDODP�HVWLPDVL�ELD\D�GDUL�
NRQWUDNWRU

�� ����� 5HQGDK�

9�� 3HPEDKDVDQ�

9����� 3HPEDKDVDQ�-DZDEDQ�5HVSRQGHQ�7HUKDGDS�)DNWRU�3HQ\HEDE�

%HUGDVDUNDQ����YDULDEHO�\DQJ�GLXML�VHFDUD�LQGLYLGXDO��GLDPELO�WLJD�IDNWRU�SHQ\HEDE�

\DQJ� EHUDGD� GL� SRVLVL� WHUDWDV� GHQJDQ� MXPODK� NHMDGLDQ� WHUWLQJJL�� .HWLJD� IDNWRU�

WHUVHEXW�GLDPELO� GHQJDQ�DODVDQ�PHPSHUROHK�PRGXV�SDOLQJ� WLQJJL�� \DLWX��� GDQ� ���

$GDSXQ� WLJD� IDNWRU� WHUVHEXW� \DLWX� DGDQ\D� NHFHQGHUXQJDQ� VXENRQWUDNWRU�SHPDVRN�

XQWXN� PHQJKLQGDUL� SHUVHOLVLKDQ� GDQ� NHLQJLQDQ� VXENRQWUDNWRU�SHPDVRN� XQWXN�

PHPSHUWDKDQNDQ�KXEXQJDQ�NHUMD�MDQJND�SDQMDQJ��

)DNWRU� DGDQ\D� NHFHQGHUXQJDQ� VXENRQWUDNWRU�SHPDVRN� XQWXN� PHQJKLQGDUL�

SHUVHOLVLKDQ�PHPSHUROHK�VNRU�NHMDGLDQ�UDWD�UDWD�������6HODLQ�LWX��DGDQ\D�NHLQJLQDQ�

VXENRQWUDNWRU�XQWXN�PHPSHUWDKDQNDQ�KXEXQJDQ�NHUMD�MDQJND�SDQMDQJ�PHPSHUROHK�

VNRU������GDQ�VXENRQWUDNWRU�PHQ\HWXMXL�NODXVXO�SHPED\DUDQ�EHUV\DUDW�GHQJDQ�VNRU�

������ .HWLJD� IDNWRU� WHUVHEXW� PHPLOLNL� KXEXQJDQ� \DQJ� EHUNDLWDQ�� .HEHUNDLWDQ�

WHUVHEXW� GLPXODL� GDUL� VXENRQWUDNWRU� PHQ\HWXMXL� NODXVXO� SHUMDQMLDQ� SHPED\DUDQ�

EHUV\DUDW��.ODXVXO�SHPED\DUDQ�EHUV\DUDW�WHUVHEXW�GLVHWXMXL�ROHK�VXENRQWUDNWRU�GHPL�

PHPSHUWDKDQNDQ�KXEXQJDQ�MDQJND�SDQMDQJ�GHQJDQ�NRQWUDNWRU�XWDPD��2OHK�NDUHQD�

LWX��PDVLQJ�PDVLQJ�SLKDN�FHQGHUXQJ�DNDQ�PHQJKLQGDUL�SHUVHOLVLKDQ��



��

+DO�LQL�WHUMDGL�NDUHQD�NRQWUDNWRU�XWDPD�GDQ�VXENRQWUDNWRU�EHUVLIDW�NRRSHUDWLI�GDQ�

PHPLOLNL� FDWDWDQ� NLQHUMD� \DQJ� EDLN�� \DQJ� PHQJXQWXQJNDQ� NHGXD� EHODK� SLKDN��

'HQJDQ�NDWD�ODLQ��NHGXD�EHODK�SLKDN�GDSDW�VDOLQJ�PHQJXQWXQJNDQ�VDWX�VDPD�ODLQ�

GHQJDQ�PHPEHUODNXNDQ�VHVDPD�PLWUD�NHUMD�GDODP�ZDNWX�MDQJND�SDQMDQJ��7DQ��;XH��

	�&KHXQJ���������%HJLWX�SXOD�+DQVHQ��5RVWL\DQWL��	�3XUQRPR��������PHQJDWDNDQ�

EDKZD� WHUGDSDW� NHLQJLQDQ� VXENRQWUDNWRU�SHPDVRN� GDODP� PHPSHUWDKDQNDQ�

KXEXQJDQ�ELVQLV�MDQJND�SDQMDQJ�GHQJDQ�NRQWUDNWRU�XWDPD��+DO�LQL�MXJD�GLODNXNDQ�

XQWXN� PHQJKLQGDUL� SHUVHOLVLKDQ�� WHUXWDPD� SDGD� \DQJ� PHQJDUDK� NH� SHQJDGLODQ�

XPXP�DWDX�OLWLJDVL��1DPXQ��SDGD�SHODNVDQDDQQ\D�WHUGDSDW�IDNWRU�IDNWRU�\DQJ�SHUOX�

GLSHUWLPEDQJNDQ�WHUNDLW�NRQVHNXHQVL�\DQJ�GL�PDVD�PHQGDWDQJ�DNDQ�GLKDGDSL�ROHK�

VXENRQWUDNWRU��

9����� 3HPEDKDVDQ�'DPSDN�\DQJ�'LDNLEDWNDQ�GDUL�6HWLDS�)DNWRU�3HQ\HEDE�

%HUGDVDUNDQ�7DEHO�9���PHQJHQDL�VXENRQWUDNWRU�\DQJ�PHUDVDNDQ�GDPSDN�JDQJJXDQ�

DUXV� NDV�� GLWHPXNDQ� EDKZD� WHUGDSDW� WLJD� IDNWRU� GHQJDQ� NULWHULD� WLQJJL�� $GDSXQ�

NHWLJD�IDNWRU�WHUVHEXW�\DLWX�DGDQ\D�FLFLODQ�SHPED\DUDQ��SHPLOLN�SUR\HN�PHQJDODPL�

NHVXOLWDQ�NHXDQJDQ�GDQ�DGDQ\D�PDVDODK�SDGD�DUXV�NDV�NRQWUDNWRU��+DVLO�DQDOLVLV�LQL�

PHQXQMXNNDQ�EDKZD�NHWLJD�IDNWRU�WHUVHEXW�VDQJDW�VHULQJ�GLDODPL�ROHK�VXENRQWUDNWRU�

VHKLQJJD� EHUGDPSDN� QHJDWLI� NHSDGD� NHXDQJDQ�� .HWLJD� KDVLO� WHUVHEXW� PHPLOLNL�

KXEXQJDQ� \DQJ� EHUNDLWDQ�� %DJDLPDQDSXQ�� NHWLND� SHPLOLN� SUR\HN� EHUPDVDODK�

GHQJDQ� NHXDQJDQ�� SHPED\DUDQ� NHSDGD� NRQWUDNWRU� XWDPD� PHQMDGL� WHUKDPEDW�

VHKLQJJD�NRQWUDNWRU�XWDPD�MXJD�PHQJDODPL�NHVXOLWDQ�NHXDQJDQ�XQWXN�PHPED\DU�

VXENRQWUDNWRU��1DPXQ��GHPL�PHQMDJD�KXEXQJDQ�EDLN�DQWDU�NRQWUDNWRU�XWDPD�GDQ�

VXENRQWUDNWRU��GLODNXNDQ�SHPED\DUDQ�GHQJDQ�FLFLODQ��+DO�LQL�GLODNXNDQ�NRQWUDNWRU�

XWDPD�MXJD�XQWXN�PHODQFDUNDQ�SURVHV�SHODNVDQDDQ�SHNHUMDDQ�GDUL�VXENRQWUDNWRU��

5DKPDQ�� .KR�� 	� :DQJ� ������� GDQ� 5DPDFKDQGUD� 	� 5RWLPL� ������� GL� GDODP�

SHQHOLWLDQQ\D�MXJD�GLWHPXNDQ�EDKZD�SHPLOLN�SUR\HN�VHULQJNDOL�EHUPDVDODK�GHQJDQ�

NHXDQJDQ� VHKLQJJD� PHQLPEXONDQ� NHWHUODPEDWDQ� SHPED\DUDQ� NHSDGD� NRQWUDNWRU�

XWDPD�� 'HQJDQ� GHPLNLDQ�� KDO� LQL� PHQ\HEDENDQ� NRQWUDNWRU� XWDPD� PHQJDODPL�

NHVXOLWDQ� NHXDQJDQ� XQWXN� PHPED\DU� VXENRQWUDNWRU�� 6LWXDVL� LQL� PHQ\HEDENDQ�

VXENRQWUDNWRU� NHZDODKDQ� GDODP� SHPED\DUDQ� PDWHULDO�� SHNHUMD� GDQ� DODW� EHUDW��



��

VHKLQJJD� WHUMDGL� SHUXEDKDQ� DQJJDUDQ� WHUNDLW� ELD\D� RYHUKHDG� \DQJ� VXGDK�

GLDQJJDUNDQ��<H�	�5DKPDQ���������

7DEHO�9���PHQXQMXNNDQ�EDKZD�KDQ\D�VDWX�IDNWRU�\DQJ�SDOLQJ�VHULQJ�PHQ\HEDENDQ�

NLQHUMD� PHQXUXQ�� \DLWX� WHUNDLW� DGDQ\D� NHWHUODPEDWDQ� SHQ\HGLDDQ� PDWHULDO� \DQJ�

EHUDVDO�GDUL�NRQWUDNWRU�XWDPD�DWDX�SHPLOLN�SUR\HN��1DPXQ��WLGDN�GDSDW�GLSXQJNLUL�

EDKZD� WHUGDSDW� IDNWRU�IDNWRU� ODLQ� \DQJ� PHQLPEXONDQ� NHWHUODPEDWDQ� SHQ\HGLDDQ�

PDWHULDO��$SDELOD�SHPLOLN�SUR\HN�VHGDQJ�EHUPDVDODK�GHQJDQ�NHXDQJDQ�PDND�DNDQ�

PHQ\HEDENDQ�NHWHUODPEDWDQ�GDODP�PHQJDPELO�NHSXWXVDQ��2OHK�NDUHQD�LWX��ZDNWX�

SHODNVDQDDQ�MXJD�DNDQ�LNXW�PXQGXU�GDUL�MDGZDO�\DQJ�WHODK�GLUHQFDQDNDQ��5DKPDQ��

.KR�� 	� :DQJ� ������� PHQJDWDNDQ� EDKZD� SHUPDVDODKDQ� NHXDQJDQ� GDQ�

NHWHUODPEDWDQ� GDODP� SHPDVRNDQ� PDWHULDO� GDSDW� PHQLPEXONDQ� NHWHUODPEDWDQ�

SHPED\DUDQ�VHKLQJJD�PHQ\HEDENDQ�NLQHUMD�VXENRQWUDNWRU�PHQXUXQ��5DPDFKDQGUD�

	�5RWLPL��������MXJD�PHQJDWDNDQ�EDKZD�NHWHUODPEDWDQ�SHPED\DUDQ�PHQ\HEDENDQ�

SHQ\HGLDDQ�PDWHULDO�WHUKDPEDW��GLPDQD�DNDQ�EHUGDPSDN�NHSDGD�SURGXNWLYLWDV�SDUD�

SHNHUMD�GL�SUR\HN�NRQVWUXNVL��

%HUGDVDUNDQ�7DEHO�9���PHQJHQDL�VXENRQWUDNWRU�\DQJ�PHUDVDNDQ�GDPSDN�VHQJNHWD�

DQWDU�SLKDN��WLGDN�GLWHPXNDQ�DGDQ\D�NULWHULD�WLQJJL��+DVLO�DQDOLVLV�LQL�PHQXQMXNNDQ�

EDKZD� IDNWRU�IDNWRU� WHUVHEXW� WLGDN� VHULQJ� GLDODPL� ROHK� VXENRQWUDNWRU�� 1DPXQ��

IDNWRU�IDNWRU�WHUVHEXW�SHUOX�GLSHUWLPEDQJNDQ�XQWXN�PHQFHJDK�WHUMDGLQ\D�VHQJNHWD��

.RQIOLN� DQWDU� SDUD� SLKDN� WHUNDLW� SHPED\DUDQ� VHODOX� PHQMDGL� SHQ\HEDE� XWDPD�

WHUMDGLQ\D�VHQJNHWD��$UWLGL�	�&KRWLERQJV��������VHEDJDLPDQD�GLNXWLS�ROHK�$QVDK��

�������3HUPDVDODKDQ�PXODL�PXQFXO�NHWLND�SHPED\DUDQ�GHQJDQ�MXPODK�GDQ�ZDNWX�

\DQJ� WHODK� GLWHWDSNDQ� SDGD� SHUMDQMLDQ� WLGDN� GLWHULPD� ROHK� NRQWUDNWRU� XWDPD� GDUL�

SHPLOLN� SUR\HN�� GDQ� ROHK� VXENRQWUDNWRU� GDUL� NRQWUDNWRU� XWDPD�� 5DPDFKDQGUD� 	�

5RWLPL� ������� GL� GDODP� SHQHOLWLDQQ\D�PHQHPXNDQ� EDKZD� OHELK� GDUL� ����NDVXV�

PHPEXWXKNDQ�ZDNWX�VDWX�WDKXQ�GDODP�SHQ\HOHVDLDQ�VHQJNHWD��VHPHQWDUD�VLVDQ\D�

OHELK� GDUL� VDWX� WDKXQ�� +DO� LQL�PHQXQMXNNDQ� EDKZD� GDODP� SHQ\HOHVDLDQ�PDVDODK�

WHUNDLW�VHQJNHWD�EXWXK�ZDNWX�\DQJ�WLGDN�SDVWL�GDQ�VDQJDW�ODPD��



��

%HUGDVDUNDQ� 7DEHO� 9��� PHQJHQDL� VXENRQWUDNWRU� \DQJ� PHUDVDNDQ� GDPSDN�

NHEDQJNUXWDQ�� WLGDN� GLWHPXNDQ� DGDQ\D� NULWHULD� WLQJJL�� +DVLO� DQDOLVLV� LQL�

PHQXQMXNNDQ� EDKZD� IDNWRU�IDNWRU� \DQJ� GLDODPL� WHUVHEXW� VDQJDW� MDUDQJ� GLDODPL�

VHKLQJJD�WLGDN�VDPSDL�PHQ\HEDENDQ�NHEDQJNUXWDQ��1DPXQ��IDNWRU�IDNWRU�WHUVHEXW�

SHUOX� GLSHUWLPEDQJNDQ� XQWXN� PHQFHJDK� WHUMDGLQ\D� NHEDQJNUXWDQ�� 6XENRQWUDNWRU�

SHUOX�PHPSHUKDWLNDQ�FDWDWDQ�NHUMD�GDQ�NHXDQJDQ�SHPLOLN�SUR\HN�GDQ�NRQWUDNWRU�GL�

GDODP� SUR\HN� NRQVWUXNVL� \DQJ� DNDQ� GLODNVDQDNDQ�� %DJDLPDQDSXQ�� DSDELOD�
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