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����,GHQWLILNDVL�0DVDODK
.HDPDQDQ� VHUWD� NHUDKDVLDDQ� NRPXQLNDVL� VDQJDW� SHQWLQJ� GDODP� SHUNHPEDQJDQ�

WHNQRORJL� GHZDVD� LQL�� 3HQJLULP� KDUXV� EHUKDWL�KDWL� MLND� PHQJLULPNDQ� SHVDQ� PHODOXL�
SLKDN� NHWLJD�� WHUXWDPD� MLND� SHVDQ� WHUVHEXW� EHUVLIDW� UDKDVLD�� 0LVDOQ\D� SDGD� NDVXV�
SHQJDPDQDQ� 3,1 $70 VHRUDQJ� SHQJXVDKD GHQJDQ� PHQJJXQDNDQ� SHPEDJLDQ� 3,1�
VHKLQJJD�3,1�GDSDW�GLSHFDK�PHQMDGL���EDJLDQ��VHKLQJJD�SRWRQJDQ�GDUL�3,1�WHUVHEXW�
GDSDW� GLEDJLNDQ�� 3,1�$70 WHUGLUL� GDUL� � GLJLW� DQJND GHQJDQ� GLJLW� SHUWDPD� WLGDN� ��
�QRO��� 3HQJDPDQDQ� 3,1� $70� LQL� GDSDW GLODNXNDQ� GHQJDQ� FDUD� NULSWRJUDIL�� WHNQLN�
NULSWRJUDIL� \DQJ� GLSDNDL� XQWXN� PHPEDJL� 3,1� PHQMDGL� � EDJLDQ� DGDODK� GHQJDQ�
PHQJJXQDNDQ� VNHPD� SHPEDJLDQ� UDKDVLD�� 1DPXQ�� MLND� KDQ\D� PHQJJXQDNDQ�
NULSWRJUDIL� VDMD�� SLKDN� ODLQ �SHUHWDV� GDSDW� PHQHPXNDQ� GHQJDQ� PXGDK� SRWRQJDQ�
LQIRUPDVL� WHUVHEXW�� 0DND� GLSHUOXNDQ� SHQJDPDQDQ� OHELK� ODQMXW� \DLWX� GHQJDQ�
PHQJJXQDNDQ� VWHJDQRJUDIL��6WHJDQRJUDIL� \DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ� LQL� DGDODK�
VWHJDQRJUDIL�DXGLR�GHQJDQ�PHWRGH�OHDVW�VLJQLILFDQW�ELW �/6%���3,1�\DQJ�VXGDK�GLEDJL�
PHQMDGL� �� WHUVHEXW� GLVLVLSNDQ NH� ILOH� DXGLR� VHKLQJJD� VDQJ� SHQJXVDKD� KDQ\D� SHUOX�
PHPEDJLNDQ� �� DXGLR�VKDUH WHUVHEXW� NHSDGD� RUDQJ�RUDQJ� \DQJ� VXGDK� GLEHULNDQ�
NHSHUFD\DDQ� PHQ\LPSDQ� DXGLR�VKDUH�� 8QWXN� PHQNRQWUXNVL� 3,1� $70� NHPEDOL��
GLSHUOXNDQ�PLQLPDO�� DXGLR�VKDUH ODOX�GLODNXNDQ�HNVWUDNVL��\DQJ�GDODP�SHQHOLWLDQ�LQL�
GLWHWDSNDQ���DXGLR�VKDUH��
����0RGHO�'DVDU

7HNQLN� .ULSWRJUDIL� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� VNHPD�
SHPEDJLDQ� GDWD� UDKDVLD� �VHFUHW� VKDULQJ� VFKHPH��� GDQ� WHNQLN� VWHJDQRJUDIL� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� WHNQLN� /HDVW� 6LJQLILFDQW� %LW �/6%�� GHQJDQ�
PHGLD� SHQ\HPDWDQ� \DLWX� DXGLR�
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������6NHPD�3HPEDJLDQ�'DWD�5DKDVLD���� ��
6NHPD� SHPEDJLDQ� UDKDVLD� GLODNXNDQ� XQWXN� PHPEDJL� SHVDQ� NHGDODP� EHEHUDSD�

VKDUH VHKLQJJD�SHUHWDV WLGDN�DNDQ�WDKX�LVL�SHVDQ�WHUVHEXW�MLND�VKDUH WLGDN�PHPHQXKL�
GHQJDQ�Q� \DQJ�GLWHWDSNDQ�GHDOHU GDQ�SHQ\LPSDQDQ�SHVDQ� WLGDN�KDUXV� WHUSXVDW� VHUWD�
WLGDN�PHPHUOXNDQ�NXQFL� NHWLND� DNDQ�PHNRQVWUXNVL� SHVDQ��'DODP�SURVHV� LQL� SHQXOLV�
PHQJJXQDNDQ�VNHPD�������DJDU�PHPXGDKNDQ�GDODP�PHPEXDW�WHPSDW�PDVXNDQ��LQSXW��
DXGLR�NHWLND�SHVDQ�DNDQ�GLNRQVWUXNVL�NHPEDOL��

3DGD�WDKDS�LQL��DNDQ�GL�LQSXW SHVDQ��0����ODOX�SLOLK�ELODQJDQ�SULPD��3��\DQJ�KDUXV�
OHELK� EHVDU� GDUL�0 GDQ� MXJD� OHELK� EHVDU� GDUL� SDUWLVLSDQ�� \DQJ� GDODP� SHQHOLWLDQ� LQL�
EDQ\DNQ\D�SDUWLVLSDQ�DGDODK����1LODL�3 WLGDN�SHUOX�GLUDKDVLDNDQ��3LOLK�ELODQJDQ�DFDN�
ݐ െ ͳ EXDK�ELODQJDQ�EXODW� GDODP�PRGXOXV�3�� VHEXW� ELODQJDQ�ELODQJDQ�EXODW� WHUVHEXW�
DGDODK� ܽଵǡ ��� ܽଶ �� ODOX� GLQ\DWDNDQ� NH� GDODP� SROLQRPLDO� ܽሺݔሻ ൌ ܯ ൅ ܽଵݔ ൅
ܽଶݔଶ ሺ݉݀݋ ܲሻ VHGHPLNLDQ� VHKLQJJD� ሺͲሻ ൌ ܯ ሺ݉݀݋ ܲሻ �� 3ROLQRP� ܽሺݔሻ KDUXV�
GLUDKDVLDNDQ��8QWXN���SDUWLVLSDQ��SLOLK�� EXDK�ELODQJDQ�EXODW�EHUEHGD��PLVDOݔ�ଵǡ ଶǡݔ
ଷǡݔ ��� ସݔ GDODP�PRGXOXV�3��6HWLDS�RUDQJ�PHPSHUROHK�VKDUH��ݔ௜� �௜ݕ \DQJ�GDODP�KDO�
LQLݕ�௜ ൌ ܽሺݔ௜ሻ ሺ݉݀݋ ܲሻ��

*DPEDU�����6NHPD�3HPEDJLDQ�'DWD�5DKDVLD���� ��
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������6NHPD�6WHJDQRJUDIL�$XGLR
6WHJDQRJUDIL� PHUXSDNDQ� VDODK� VDWX� FDUD XQWXN� PHQLQJNDWNDQ� NHDPDQDQ� SHVDQ�

GHQJDQ�PHQ\HPEXQ\LNDQ�SHVDQ�NH�VXDWX�PHGLD��0HWRGH�/HDVW�6LJQLILFDQW�%LW �/6%��
PHUXSDNDQ�VDODK�VDWX�PHWRGH�VWHJDQRJUDIL�GHQJDQ�FDUD�PHQJJDQWL�ELW�WHUDNKLU�GHQJDQ�
SHVDQ� \DQJ� VXGDK� GLXEDK� NH� GDODP� EHQWXN� ELQHU�� 0HGLD� \DQJ� GLSDNDL� GDODP�
SHQHOLWLDQ�LQL�DGDODK�ILOH�DXGLR�GHQJDQ�IRUPDW��
ZDY��

3DGD� WDKDS� VHEHOXPQ\D� WHODK� GLGDSDWNDQ� � EXDK� VKDUH�� 0DVLQJ�PDVLQJ� GLJLW�
DQJND�SDGD�VHWLDS�VKDUH�DNDQ�GLXEDK�NH�GDODP�EHQWXN�$6&,,�ELQHU��VHWHODK�LWX�VHWLDS�
VKDUH�GLEXDW�PHPLOLNL�SDQMDQJ�\DQJ�VDPD�GHQJDQ�DXGLR�\DQJ�DNDQ�GLVLVLSNDQ��GHQJDQ�
PHQDPEDKNDQ� DQJND� �� VHEDQ\DN�EDQ\DN�GDWD� DXGLR� GLNXUDQJL� SDQMDQJ� VKDUH� ELQHU��
.HPXGLDQ� XQWXN� VHWLDS� VKDUH DNDQ� � GLVLVLSNDQ NH� ILOH� DXGLR� GHQJDQ� PHWRGH� /6%��
6HKLQJJD�DNDQ�GLSHUROHK�� DXGLR�VKDUH \DQJ�DNDQ�WHUVLPSDQ�GL�VDWX�IROGHU��

*DPEDU�����6NHPD�6WHJDQRJUDIL�$XGLR
������6NHPD�(NVWUDNVL�6WHJDQRJUDIL��/6%

8QWXN�PHQGDSDWNDQ�SHVDQ��0��NHPEDOL�GLEXWXKNDQ�VKDUH VHEDQ\DN�W \DQJ�VXGDK�
GLWHWDSNDQ� VDDW� SURVHV� HQNULSVL�� (NVWUDNVL� VWHJDQRJUDIL� GHQJDQ� PHWRGH� /6%� SDGD�
$XGLR�VKDUH GLPXODL�GHQJDQ�SHPEDFDDQ�GDWD�DXGLR�� ODOX�GLNRQYHUVL�NH�EHQWXN�ELQHU�
$6&,,��.HPXGLDQ�GLDPELO�DQJND�WHUDNKLU�GDUL�VHWLDS�E\WH GDQ�GLNHORPSRNNDQ�VHWLDS���
GLJLW��+DO�LWX�EHUODQJVXQJ�KLQJJD�HNVWUDNVL�DXGLR�NH���
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*DPEDU�����6NHPD�(NVWUDNVL�6WHJDQRJUDIL�0HWRGH�/6%
������6NHPD�.RQVWUXNVL�'DWD�5DKDVLD

+DVLO� HNVWUDNVL�/6%�NHPXGLDQ�GLNRQYHUVL� NH�GDODP�EHQWXN�$6&,,� GHVLPDO�GDQ�
GLEXDW� SROLQRP� /DJUDQJH GHQJDQ� ݐ െ ͳ ൌ ͵ െ ͳ ൌ ʹ GHUDMDW� GDODP� PRGXOR� 3��
6XEVWLWXVL� ݔ ൌ Ͳ XQWXN�PHQGDSDWNDQ�SHVDQ��0��NHPEDOL�

*DPEDU���� 6NHPD�.RQVWUXNVL�'DWD�5DKDVLD
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������6NHPD�3HQJJDEXQJDQ�3HPEDJLDQ�'DWD�5DKDVLD�GDQ�6WHJDQRJUDIL�$XGLR�
0HWRGH�/6%

6NHPD�SHQJJDEXQJDQ�NULSWRJUDIL�SHPEDJLDQ�GDWD�UDKDVLD�GDQ�VWHJDQRJUDIL�DXGLR�
PHQJJXQDNDQ�PHWRGH�/6%�VHEDJDL�EHULNXW�

*DPEDU�����6NHPD�SHQJJDEXQJDQ�NULSWRJUDIL�SHPEDJLDQ�GDWD�UDKDVLD�GDQ�
VWHJDQRJUDIL�DXGLR�PHQJJXQDNDQ�PHWRGH�/6%

����.RQVWUXNVL�3URJUDP�$SOLNDVL
$GDSXQ�SURVHGXU�NRQVWUXNVL�SURJUDP� DSOLNDVL�GDODP SHQHOLWLDQ�LQL�\DLWX��

������3HUDQFDQJDQ�3URJUDP�$SOLNDVL
3URJUDP� DSOLNDVL� LQL� WHUGLUL� GDUL� �� EXDK SURJUDP�� \DLWX� SURJUDP SHUVLDSDQ��

SURJUDP� HQNULSVL� GDQ� HPEHGGLQJ�� MXJD SURJUDP GHNULSVL GDQ� H[WUDFWLQJ�� 3URJUDP
SHUVLDSDQ EHUWXMXDQ�XQWXN�PHPXGDKNDQ�SHQJJXQD�PHPLOLK�ELODQJDQ�SULPD��3��\DQJ�
OHELK� EHVDU� GDUL� SDQMDQJ� SHVDQ �0�� GDQ� PHPLOLK� ELODQJDQ� DFDN� \DQJ� UHODWLI SULPD�
GHQJDQ� 3�� SURJUDP� HQNULSVL� GDQ� HPEHGGLQJ XQWXN� SURVHV� HQNULSVL� SHVDQ� GDQ�
HPEHGGLQJ SHVDQ NH�GDODP�ILOH�DXGLR��SURJUDP H[WUDFWLQJ�GDQ�GHNULSVL XQWXN�SURVHV�
H[WUDFWLQJ VHUWD PHUHNRQVWUXNVL�NHPEDOL SHVDQ�
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3DGD�WDKDS�LQL��GLODNXNDQ�SHUDQFDQJDQ�PDVXNDQ��LQSXW��DSD�VDMD�\DQJ�GLSHUOXNDQ�
EHVHUWD� OXDUDQ� �RXWSXW�� GDUL� VHWLDS� SURJUDP�� ,QSXW� GDUL� SURJUDP SHUVLDSDQ DGDODK�
SHVDQ�\DQJ�DNDQ�GLVLVLSNDQ��GHQJDQ� RXWSXW�OLVW ELODQJDQ�SULPD�\DQJ�OHELK�EHVDU�GDUL�
SHVDQ� 6HWHODK�GLSHUROHK�ELODQJDQ�SULPD�3��ODOX�LQSXW�NDQ�3 �\DQJ�GLSLOLK�ROHK�XVHU��
XQWXN�PHQGDSDWNDQ�ELODQJDQ�DFDN� \DQJ� UHODWLI� SULPD�GHQJDQ�3� ,QSXW GDUL SURJUDP
HQNULSVL� GDQ� HPEHGGLQJ DGDODK� SHVDQ�� 3�� ܽଵǡ ܽଶ�� GDQ� � ILOH� DXGLR�� GHQJDQ� RXWSXW
DGDODK� � VKDUH�DXGLR�� ,QSXW GDUL� SURJUDP� GHNULSVL� GDQ� H[WUDFWLQJ DGDODK� �� VKDUH�
DXGLR��GHQJDQ�RXWSXW DGDODK�SHVDQ� �0��\DQJ�VXGDK�GLNRQVWUXNVL�

7DEHO����
5DQFDQJDQ�,QSXW�GDQ�2XWSXW�3URJUDP

3HUVLDSDQ (QNULSVL�GDQ�(PEHGGLQJ 'HNULSVL�GDQ�
([WUDFWLQJ

,QSXW 3,1��LQWHJHU

3��LQWHJHU��VHWHODK�
3�GLSHUROHK�

3,1��LQWHJHU
3��LQWHJHU
૚ǡࢇ �૛ࢇ�LQWHJHU
� ILOH�DXGLR��DXGLR��
ZDYH

3��LQWHJHU
� VKDUH�DXGLR��
DXGLR��
ZDY

2XWSXW %LODQJDQ�SULPD�
\DQJ�OHELK�EHVDU�
GDUL�3,1��LQWHJHU
%LODQJDQ�DFDN�
\DQJ�UHODWLI SULPD�
GHQJDQ�3��LQWHJHU

� VKDUH�DXGLR��DXGLR��
ZDY 3,1��LQWHJHU

%HULNXW�GLDJUDP�DOLU��IORZFKDUW��GDUL�UDQFDQJDQ�SURJUDP�
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*DPEDU���� )ORZFKDUW 3URJUDP�3HUVLDSDQ�GDQ�3URJUDP�(QNULSVL�GDQ�(PEHGGLQJ



��

$OYLUD�)LUMDQ�+XPDLUD������3(1**$%81*$1�.5,372*5$),�6.(0$�3(0%$*,$1�'$7$�5$+$6,$�'$1�67(*$12*5$),�$8',2�/($67�6,*1,),&$17�%,7��/6%�8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD�_ UHVSRVLWRU\�XSL�HGX _�SHUSXVWDNDDQ�XSL�HGX

*DPEDU���� )ORZFKDUW 3URJUDP 'HNULSVL GDQ�([WUDFWLQJ
������5DQFDQJDQ�7DPSLODQ�3URJUDP�$SOLNDVL

3URJUDP�DSOLNDVL�PHQJJXQDNDQ�DSOLNDVL�3\WKRQ �����GDQ�,'(�3\&KDUP�GHQJDQ�
WXMXDQ� XQWXN� PHPXGDKNDQ� SURVHV HQNULSVL� GDQ� GHNULSVL� VHUWD� YDOLGDVL� SDGD�
SHQJJDEXQJDQ�VNHPD�SHPEDJLDQ�GDWD�UDKDVLD�GHQJDQ�VWHJDQRJUDIL�DXGLR�PHWRGH�OHDVW�
VLJQLILFDQW�ELW �/6%���7DPSLODQ� SURJUDP�DSOLNDVL�GDSDW�GLOLKDW�VHSHUWL�EHULNXW�
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*DPEDU���� 5DQFDQJDQ�7DPSLODQ�3URJUDP�$SOLNDVL�3HUVLDSDQ
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*DPEDU���� 5DQFDQJDQ�7DPSLODQ�3URJUDP�$SOLNDVL�(QNULSVL�GDQ�(PEHGGLQJ
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*DPEDU����� 5DQFDQJDQ�7DPSLODQ�3URJUDP�$SOLNDVL�'HNULSVL GDQ�([WUDFWLQJ
����,PSOHPHQWDVL�GDQ�9DOLGDVL

,PSOHPHQWDVL� GLODNXNDQ� SDGD�3,1�$70�VHRUDQJ�SHQJXVDKD \DQJ� WHUGLUL� GDUL� �
GLJLW�DQJND GHQJDQ�GLJLW�SHUWDPD�WLGDN����QRO���3,1�WHUVHEXW�DNDQ�GLDPDQNDQ�GHQJDQ�
FDUD 3,1�GLSHFDK�PHQMDGL���EDJLDQ�PHQJJXQDNDQ�SHPEDJLDQ�GDWD�UDKDVLD��NHPXGLDQ�
DJDU� WLGDN� WHUGHWHNVL� SHUHWDV SRWRQJDQ� 3,1� �VKDUH� DNDQ� GLVLVLSNDQ NH� GDODP� DXGLR�
EHUIRUPDW�ZDYH��

3DGD� WDKDS� LQL�� GLODNXNDQ� YDOLGDVL� WHUKDGDS� SURJUDP�� 7DKDS� YDOLGDVL� GLODNXNDQ�
XQWXN� PHQJHWDKXL� DSDNDK� VKDUH KDVLO� VNHPD� SHPEDJLDQ� UDKDVLD� \DQJ� GLVLVLSNDQ�
�HPEHGGLQJ�� SDGD� DXGLR� GDSDW� GLNRQVWUXNVL� NHPEDOL� PHQMDGL� SODLQWH[W SDGD� SURVHV�
H[WUDFWLQJ /6%� GDQ� GHNULSVL� VNHPD� SHPEDJLDQ� UDKDVLD�� VHODLQ� LWX� MXJD� SHQJHFHNDQ�
SURJUDP� GLODNXNDQ� GHQJDQ� PHPEDQGLQJNDQ� KDVLO� SHUKLWXQJDQ� SURJUDP� GDQ� KDVLO�
SHUKLWXQJDQ� PDQXDO�� -LND� SHVDQ� KDVLO� NRQVWUXNVL� VDPD� GHQJDQ� SODLQWH[W GDQ� KDVLO�
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SHUKLWXQJDQ� SURJUDP� VDPD� GHQJDQ� KDVLO� SHUKLWXQJDQ� PDQXDO�� PDND� SURJUDP�
GLQ\DWDNDQ� EHUKDVLO�


