
ϯϬ

%$%�,,,

0(72'(�3(1(/,7,$1

$� -HQLV�GDQ�5HQFDQD�SHQHOLWLDQ

3HQHOLWLDQ�LQL�PHUXSDNDQ�MHQLV�SHQHOLWLDQ�NXDQWLWDWLI�GHQJDQ�GHVDLQ�

NRUHODVL��FRUUHODWLRQ�VWXG\���&RUUHODWLRQ�VWXG\ DGDODK�SHQHOLWLDQ�KXEXQJDQ�

DQWDUD� GXD� YDULDEOH� SDGD� VLWXDVL� DWDX� VHNHORPSRN� VXEMHN�� 8QWXN�PHWRGH

SHQGHNDWDQ� \DQJ� GLJXQDNDQ� DGDODK� FURVV� VHFWLRQDO�� &URVV� VHFWLRQDO

PHUXSDNDQ� VXDWX� NHJLDWDQ� SHQJXPSXODQ� GDWD� VHNDOLJXV� SDGD� VXDWX� VDDW�

�SRLQW� WLPH� DSSURDFK��� 6HWLDS� VXEMHN� SHQHOLWLDQ� GLODNXNDQ� VDWX� NDOL�

SHQGHNDWDQ�XQWXN�VHPXD�YDULDEOH�\DQJ�DNDQ�GLWHOLWL��1RWRDWPRGMR��������

%� /RNDVL�GDQ�:DNWX�SHQHOLWLDQ

�� /RNDVL�3HQHOLWLDQ

3HQHOLWLDQ�LQL�DNDQ�GLODNVDQDNDQ�GL�60$1 ���.DE�7DQJHUDQJ�

�� :DNWX�3HQHOLWLDQ

:DNWX�SHQHOLWLDQ�GLPXODL�GDUL�DZDO�SHQ\XVXQDQ�SURSRVDO�VDPSDL�

VNULSVL�SDGD�EXODQ�-DQXDUL������VDPSDL�2NWREHU ������'DQ�SHQJDPELODQ

GDWD�DNDQ�GLODNXNDQ�SDGD�EXODQ�-XOL �����

&� 3RSXODVL�GDQ�6DPSHO

�� 3RSXODVL

3RSXODVL� PHUXSDNDQ� VHPXD� VXEMHN� DWDX� REMHN� \DQJ� GLWHOLWL�

�1RWRDWPRGMR�������� 3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VLVZD�VLVZL�

NHODV� ;, GL� 60$1 ��� .DE�7DQJHUDQJ \DLWX� NHODV� ;,� %DKDVD� ��� ;,�

%DKDVD����;,�,36����;,�,3$���GHQJDQ�MXPODK���� VLVZD�

�� 6DPSHO

6DPSHO� PHUXSDNDQ� VHEDJLDQ� GDUL� SRSXDVL� \DQJ� PHZDNLOL� VXDWX�

SRSRODVL��6DU\RQR���������'DODP�SHQHOLWLDQ�LQL�WHNQLN�\DQJ�GLJXQDNDQ�

XQWXN� PHQJDPELO� VDPSHO� DGDODK� WHNQLN� 5DQGRP� 6DPSOLQJ GDQ� FDUD�

SHQJDPELODQ� 6LPSOH� 5DQGDP 6DPSOLQJ \DLWX� WHNQLN� SHQJDPELODQ�
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VDPSHO�\DQJ�PHPEHULNDQ�NHVHPSDWDQ�\DQJ�VDPD�NHSDGD�SRSXODVL�XQWXN�

GLMDGLNDQ� VDPSHO� �'DUPDZDQ�� ������ 3HUKLWXQJDQ� NRPSRVLVL� VDPSHO�

EHUGDVDUNDQ�WLQJNDW�NHODV�\DQJ�PDQD�SHUROHKDQ�VDPSHO�GLDPELO�GHQJDQ�

PHQJJXQDNDQ�UXPXV�'DKODQ������� DGDODK�VHEDJDL�EHULNXW��

݊ ൌ 
ሺܼߙ  ሻߚܼ

Ͳǡͷ ݈݊ ቀ
ͳ  ݎ
ͳ െ ݎ

ቁ


ଶ

 ͵

.HWHUDQJDQ��

Q���EHVDU�VDPSHO�\DQJ�GLSHUOXNDQ

Į���NHVDODKDQ�WLSH�VDWX�GLWHWDSNDQ���

=Į���QLODL�VWDQGDU�DOSKD� �����

ȕ���1LODL�WLSH�GXD�GLWHWDSNDQ����

=ȕ���1LODL�VWDQGDU�EHWD� �����

U���NRHILVLHQ�NRUHODVL�PLQLPDO�\DQJ�GLDQJJDS�EHUPDNQD����
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 ͵
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 ͵
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Ͳǡ͵Ͳͻ
൨

ଶ

 ͵

ൌ ሾͺǡͲʹͷሿଶ  ͵

ൌ ͶǡͶ  ͵  ��� UHVSRQGHQ

%HUGDVDUNDQ�SHUKLWXQJDQ�WHUVHEXW��VHKLQJJD�MXPODK�VDPSHO�\DQJ�

DNDQ�GLWHOLWL�VHEDQ\DN��� UHVSRQGHQ \DQJ�GLDPELO�GDUL�NHODV�;, %DKDVD

�� ;, %DKDVD ���;, ,36����GDQ�;, ,3$�� GHQJDQ�FDUD�SHQJXQGLDQ�GDQ�

SHUKLWXQJDQ�SHQJDPELODQ�VDPSHO�SHU�NHODVQ\D�VHEDJDL�EHULNXW��
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ϯϮ

;, %DKDVD��� ���

;,�%DKDVD �� ��

;, ,36��  ���

;, ,3$��  ���

݄݈ܽ݉ݑܬ ܽݓݏ݅ݏ ݈݀ܽܽ݉ ͳ ݏ݈ܽ݁݇

݄݈ܽ݉ݑܬ ܽݓݏ݅ݏ ݈݀ܽܽ݉ ͳ ݊ܽݐܽ݇݃݊ܽ
ݔ ݈݁݉ܽܵ

;, %DKDVD �� ��
ଷଷ

ଵଷସ
ݔ  ൌ ͳǡͷ GLEXODWNDQ��� UHVSRQGHQ

;,�%DKDVD �� �
ଷଵ

ଵଷସ
ݔ  ൌ ͳͷǡͶ GLEXODWNDQ��� UHVSRQGHQ

;, ,36��  ��
ଷହ

ଵଷସ
ݔ  ൌ ͳǡͷ GLEXODWNDQ��� UHVSRQGHQ

;, ,3$��  �
ଷହ

ଵଷସ
ݔ  ൌ ͳǡͷ GLEXODWNDQ��� UHVSRQGHQ

3HQJDPELODQ�VDPSHO�SDGD�SHQHOLWLDQ�LQL KDUXV�PHPHQXKL�NULWHULD�

LQNOXVL GDQ�HNVNOXVL VHEDJDL�EHULNXW��

D� .ULWHULD�,QNOXVL

�� 6LVZD� \DQJ DNWLI� PHQJJXQDNDQ� PHGLD� VRVLDO� � ,QVWDJUDP��

:KDWV$SS��GDQ )DFHERRN�SDGD�VPDUWSKRQH \DQJ�PHUHND�PLOLNL

�� 0HQJJXQDNDQ�PHGLD�VRVLDO���EXODQ�WHUDNKLU

�� 8VLD�UHVSRQGHQ�EHUNLVDU������ WDKXQ

�� %HUVHGLD�PHQMDGL�UHVSRQGHQ

E� .ULWHULD�(NVNOXVL

5HVSRQGHQ�\DQJ�WLGDN�KDGLU�VDDW�SHQHOLWLDQ GDQ PHQJXQGXUNDQ�

GLUL�VDDW�SHQHOLWLDQ�EHUODQJVXQJ�
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'� 9DULDEHO�3HQHOLWLDQ

9DULDEHO� PHUXSDNDQ� VXDWX� KDO� \DQJ� EHUEHQWXN� DSD� VDMD� \DQJ�

GLWHWDSNDQ� ROHK� SHQHOLWL� XQWXN� GLSHODMDUL� VHKLQJJD� GLSHUROHK� LQIRUPDVL�

WHQWDQJ�KDO�WHUVHEXW�NHPXGLDQ�GLWDULN�NHVLPSXODQ��'DUPDZDQ���������$GD�

GXD�MHQLV�YDULDEHO�\DLWX�YDULDEHO�,QGHSHQGHQ�GDQ�'HSHQGHQ�

�� 9DULDEHO�,QGHSHQGHQ

9DULDEHO� LQGHSHQGHQ� GDODP� EDKDVD� ,QGRQHVLD� VHULQJ� GLVHEXW�

VHEDJDL�YDULDEHO�EHEDV��9DULDEHO�EHEDV�PHUXSDNDQ�YDULDEHO�\DQJ�GDSDW�

PHPSHQJDUXKL�DWDX�PHQMDGL�VHEDE�SHUXEDKDQ�DWDX�WLPEXOQ\D�YDULDEHO�

GHSHQGHQ��'DUPDZDQ���������9DULDEHO�EHEDV�SDGD�SHQHOLWLDQ�LQL�DGDODK�

EHUPDLQ PHGLD�VRVLDO�

�� 9DULDEHO�'HSHQGHQ

9DULDEHO�GHSHQGHQ�GDODP�EDKDVD�,QGRQHVLD�VHULQJ�GLVHEXW�VHEDJDL�

YDULDEHO WHULNDW��9DULDEHO�WHULNDW�PHUXSDNDQ�YDULDEHO�\DQJ�GLSHQJDUXKL�

DWDX� \DQJ�PHQMDGL� DNLEDW� NDUHQD� DGDQ\D� YDULDEHO� EHEDV� �'DUPDZDQ��

�������9DULDEHO�WHULNDW�SDGD�SHQHOLWLDQ�LQL�DGDODK�NXDOLWDV WLGXU�

(� 'HILQLVL�2SHUDVLRQDO

'HILQLVL� RSHUDVLRQDO� DGDODK� XUDLDQ� WHQWDQJ� EDWDVDQ� YDULDEHO� \DQJ�

GLPDNVXG�DWDX�WHQWDQJ�DSD�\DQJ�GLXNXU�ROHK�YDULDEHO�EHUVDQJNXWDQ��'HILQLVL�

RSHUDVLRQDO� MXJD� PHQMHODVNDQ� PHWRGH� SHQJXNXUDQ�� KDVLO� XNXU� DWDX�

NDWDJRULQ\D��VHUWD�VNDOD�SHQJXNXUDQ�\DQJ�GLJXQDNDQ��1RWRDWPRGMR��������

7DEHO���� 'HILQLVL�RSHUDVLRQDO
1R� 9$5,$%(/ '(),1,6,�

23(5$6,21$/
$/$7�8.85 +$6,/�

8.85
6.$/$�
8.85

� %HUPDLQ�
PHGLD�
VRVLDO

/DPDQ\D� VHVHRUDQJ�
PHQJJXQDNDQ� PHGLD�
VRVLDO� ,QVWDJUDP��
:KDWV$SS�� GDQ�
)DFHERRN EHUGDVDUNDQ�
IUHNXHQVL� GDODP� VDWX�
PLQJJX� GDQ� GXUDVL�
GDODP�VDWX�KDUL�

.XHVLRQHU�
IUHNXHQVL�
� 6HWLDS� KDUL� ��
GLEHUL�QLODL��

� ���� KDUL� GDODP�
VHPLQJJX� ��
GLEHUL�QLODL��

D� 5HQGDK�
6NRU����

E� 6HGDQJ
6NRU������

F� 7LQJJL
6NRU������

2UGLQDO
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� ���� KDUL� GDODP�
VHPLQJJX� ��
GLEHUL�QLODL��

'XUDVL
� /HELK�GDUL���MDP�
��GLEHUL�QLODL��

� ���� MDP� �� GLEHUL�
QLODL��

� ���� MDP� �� GLEHUL�
QLODL��

� .XDOLWDV�
WLGXU

0HUXSDNDQ�
NHWLGDNPDPSXDQ�
VHVHRUDQJ� XQWXN�
PHPSHUROHK� WLGXU
VHODPD� ��� MDP SDGD�
PDODP�KDUL�

.XHVLRQHU�364, D� .XDOLWDV
WLGXU� EDLN�
MLND�VNRU����
GDUL� ���
LWHP�

E� .XDOLWDV�
WLGXU� EXUXN�
MLND�VNRU�!��
GDUL� ���
LWHP�

2UGLQDO�

)� $ODW�GDQ�3HQJXNXUDQ�GDWD

�� $ODW�SHQJXPSXODQ�GDWD

$ODW�SHQJXPSXODQ�GDWD�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�NXHVLRQHU�

\DLWX� SHQJXPSXODQ� GDWD� IRUPDO� NHSDGD� VXEMHN� XQWXN� PHQMDZDE�

SHUWDQ\DDQ�WHUWXOLV�

D� .XHVLRQHU�ODPD�SHQJJXQDDQ�PHGLD�VRVLDO�

$ODW� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� GLDGRSVL� GDUL�

NXHVLRQHU� 8GLQ� ������ GHQJDQ� MXGXO� SHQHOLWLDQ� KXEXQJDQ� GXUDVL�

SHQJJXQDDQ�PHGLD�VRVLDO�GHQJDQ�NHMDGLDQ�LQVRPQLD�SDGD�UHPDMD�GL�

60$1���6HQWROR�.XORQ�3URJR��8QWXN�SHUKLWXQJDQ�GDODP�SHQHOLWLDQ�

LQL� PHQJJXQDNDQ� VNDOD� SHQJXNXUDQ� IUHNXHQVL GDQ� GXUDVL�� ODPD�

SHQJJXQDDQ�PHGLD� VRVLDO� GLNDWHJRULNDQ�PHQMDGL� �� �$]ZDU� GDODP�

8GLQ������� \DLWX��

7LQJJL� ��;���0������6'�

6HGDQJ� ��0�± ���6'����;���0������6'�

5HQGDK� ��;�±0�± ���6'�

3HUKLWXQJDQ�VNRU��
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6NRU�PDNVLPDO  6NRU�WHUEHVDU�[ EDQ\DNQ\D�LWHP�SHUWDQ\DDQ

6NRU�PLQLPXP  � 6NRU� WHUHQGDK� [ %DQ\DNQ\D� LWHP�

SHUWDQ\DDQ

0HDQ�  �����;��VNRU�PDNVLPXQ���VNRU�PLQLPXP�

6WDQGDU�GHYLDVL  �����;��VNRU�PDNVLPXP�� VNRU�PLQLPXP�

3HUKLWXQJDQ�NDWHJRUL�IUHNXHQVL�GDQ�GXUDVL�PHGLD�VRVLDO��

6NRU�PDNVLPXQ� ���[��� ���

6NRU�PLQLPXP� ���[��� ��

0HDQ� ������[���������� ���

6WDQGDU�GHYLDVL� �����[�����± ��� ��

7LQJJL� �;���0������6'�

 �;�������������

 �;�����

 �VNRU�WHUWLQQJL����� ��

6HGDQJ� �0�± ���6'����;���0������6'�

 ����± ��������;�������������

 ��������

 �VNRU�VHGDQJ����� ��

5HQGDK� �;���0�± ���6'�

 �;������± �����

 �;�����

 �VNRU�UHQGDK���± �

E� .XHVLRQHU�NXDOLWDV WLGXU

,QVWUXPHQ� SHQHOLWLDQ� NXDOLWDV WLGXU� \DQJ� GLJXQDNDQ� XQWXN�

PHQHOLWL� NXDOLWDV� WLGXU� UHVSRQGHQ� \DLWX� PHQJJXQDNDQ� 364,�

�3LWWVEXUJ�6OHHS�4XDOLW\�,QGH[���,QVWUXPHQ�LQL�VXGDK�WHUVWDQGDU�EDNX�

GDQ� VXGDK� GLXML� YDOLGLWDVQ\D� GHQJDQ� QLODL� VHQVLWLYLWDV� GLDJQRVWLN�

VHEHVDU�������GDQ�VSHVLVLYLNDVL�������VHUWD�PHPLOLNL�QLODL�NRHILVLHQ�

UHDELOLWDV�NHVHOXUXKDQ��&URQEDFK¶V�Į��������%X\VVH��5H\QROGV� ,,,��

0RQN��%HUPDQ��	�.XSIHU���������.XHVLRQHU�364,�\DQJ�GLJXQDNDQ�

ROHK�SHQHOLWL� VHEHOXPQ\D�VXGDK�GLJXQDNDQ�ROHK�6HWLDZDQ� ��������
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.XHVLRQHU� WHUVHEXW� VXGDK� GLWHUMHPDKNDQ� GDODP� EDKDVD� ,QGRQHVLD�

GDQ� VXGDK� GLODNXNDQ� XML� YDOLGLWDV� NHSDGD� ��� UHVSRQGHQ� GHQJDQ�

GLGDSDWNDQ�QLODL� U� WDEHO� VHEHVDU�������GDQ�QLODL�&URQEDFK¶V�DOSKD

VHEHVDU������� �6HWLDZDQ���������364,� LQL� DGDODK� LQVWUXPHQ�XQWXN

PHQJXML� NXDOLWDV WLGXU� GHQJDQ� �� NRPSRQHQ�� \DLWX� NXDOLWDV� WLGXU�

VXEMHNWLI� ODWHQVL� WLGXU�� GXUDVL� WLGXU� HILVLHQVL� WLGXU� VHKDUL�KDUL��

JDJJXDQ�WLGXU��SHQJJXQDDQ�REDW�WLGXU��GDQ�GLVIXQJVL�DNWLYLWDV�VHKDUL�

KDUL�� 0DVLQJ�PDVLQJ� NRPSRQHQ� PHPLOLNL� NLVDUDQ� ���� GHQJDQ� ��

PHQXQMXNDQ� WLGDN� DGDQ\D� NHVXOLWDQ� WLGXU� GDQ� �� PHQXQMXNDQ�

NHVXOLWDQ� WLGXU� \DQJ� EHUDW�� 6NRU� GDUL� NHWXMXK� NRPSRQHQ� WHUVHEXW�

GLMXPODKNDQ�PHQMDGL� VDWX� VNRU� JOREDO� GHQJDQ� NLVDUDQ� QLODL� ������

-XPODK� VNRU� WHUVHEXW� GLVHVXDLNDQ� GHQJDQ� NULWHULD� \DQJ�

GLNHORPSRNDQ� VHEDJDL� EHULNXW� �%X\VVH�� 5H\QROGV� ,,,�� 0RQN��

%HUPDQ��	�.XSIHU������� �

7DEHO���� ,QWHUSUHVWDVL�VNRU�364,
1R .RPSRQHQ�JDQJJXDQ�SROD�WLGXU 3HUWDQ\DDQ� 6NRU�
�
�
�
�
�
�
�

.XDOLWDV�WLGXU�VXEMHNWLI
/DWHQVL�WLGXU
'XUDVL�WLGXU
(IHVLHQVL�WLGXU
*DQJJXDQ�WLGXU
3HQJJXQDDQ�REDW
'LVIXQJVL�GLVLDQJ�KDUL

�
��GDQ��D
�
�����GDQ��
�D��M
�
��GDQ��

���
���
���
���
���
���
���

7RWDO���VNRU�VHOXUXK�NRPSRQHQ�����
�%X\VVH��5H\QROGV ,,,��0RQN��%HUPDQ��	�.XSIHU��������

�� 0HWRGH�SHQJXPSXODQ�'DWD

3HQJDPELODQ� GDWD� GLDPELO� PHQJJXQDNDQ� OHPEDU� NXHVLRQHU� VHEDJDL�

EHULNXW��

D� 3HQHOLWL�PHPLQWD�L]LQ�NHSDGD�SLKDN�60$1����.DE�7DQJHUDQJ�XQWXN�

PHODNXNDQ�SHQJDPELODQ�GDWD�SHQHOLWLDQ�

E� 6HWHODK� PHQGDSDWNDQ L]LQ� SHQHOLWL� EHUNHUMD� VDPD� GHQJDQ� ZDNLO�

NHSDOD� VHNRODK� XQWXN� PHQHQWXNDQ� KDUL� GDQ� WDQJJDO� XQWXN�

SHQJDPELODQ�GDWD�
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F� 3HQHOLWL�PHQJJXQDNDQ� WHNQLN� UDQGRP VDPSOLQJ \DLWX�GHQJDQ�FDUD�

SHQJXQGLDQ�� XQWXN� PHQHQWXNDQ� UHVSRQGHQ� \DQJ� FRFRN GHQJDQ

NULWHULD \DQJ� VXGDK� GL WHQWXNDQ� GDQ� GLEDQWX� ROHK� ZDNLO� NHSDOD�

VHNRODK�XQWXN�PHQFDULNDQ�UHVSRQGHQ�\DQJ�VHVXDL�

G� 3HQJDPELODQ� GDWD� GLODNXNDQ� VHFDUD� RQOLQH PHQJJXQDNDQ JRRJOH�

IRUP�� GLEDQWX� ROHK ZDNLO� NHSDOD� VHNRODK� XQWXN�PHQ\HEDUNDQ OLQN

NXHVLRQHU� PHODOXL SHVDQ� EURDGFDVW NHSDGD� VLVZD�VLVZL�� DGDSXQ�

FDUDQ\D�VHEDJL�EHULNXW��

�� 3HQHOLWL� PHQJKXEXQJL� VHWLDS�ZDOL� NHODV� XQWXN�PHPLQWD� DEVHQ�

NHODV

�� 6HWHODK�PHQGDSDW�DEVHQ�GDUL�VHWLDS�NHODV�\DQJ�GLSLOLK��SHQHOLWL�

PHPEXDW�QRPRU�XQGLDQ�VHEDQ\DN�MXPODK�VLVZD�GDODP�VDWX�NHODV

�� /DOX�VHWLDS�QRPRU�DEVHQ�\DQJ�NHOXDU�GDUL�XQGLDQ�DNDQ�GL�MDGLNDQ�

UHVSRQGHQ

�� 6HWHODK� PHQGDSDWNDQ� MXPODK� UHVSRQGHQ� \DQJ� GLLQJLQNDQ��

SHQHOLWL�PHPEXDW�JUXS�FKDW�ZKDWVDSS GLVHWLDS�NHODVQ\D

�� 0HQ\HEDUNDQ� SHVDQ� EURDGFDVW GDQ� NXHVLRQHU� SHQHOLWLDQ� SDGD�

UHVSRQGHQ�\DQJ WHUSLOLK

H� -LND� UHVSRQGHQ� EHUVHGLD� PDND� UHVSRQGHQ� GLPLQWD� XQWXN� PHQJLVL�

LQIRUPHG�FRQVHQW GDQ�NXHVLRQHU�SHQHOLWLDQ�

I� .XHVLRQHU� \DQJ� WHODK� GLLVL� DNDQ GLOLKDW� NHPEDOL� NHOHQJNDSDQ�

SHQJLVLDQ�NXHVLRQHU�

J� 'DWD� \DQJ� WHODK� GLGDSDWNDQ� GDUL� UHVSRQGHQ�� DNDQ� GLRODK� GHQJDQ�

PHQJJXQDNDQ�XML�VRPHUV�

K� 3HQHOLWL�PHODNXNDQ�DQDOLVD�WHUKDGDS�GDWD�\DQJ�VXGDK�GLGDSDWNDQ�

*� 8ML�9DOLGLWDV�GDQ�5HOLDELOLWDV

�� 8ML�9DOLGLWDV

8ML� YDOLGLWDV� PHUXSDNDQ� VXDWX� LQGHNV� \DQJ� PHQXQMXNNDQ� DODW�

XNXU�LWX�EHQDU�EHQDU�PHQJXNXU�DSD�\DQJ�GLXNXU��1RWRDWPRGMR���������

8QWXN� LQVWUXPHQ� EHUPDLQ PHGLD� VRVLDO� \DQJ�GLJXQDNDQ�GLDGRSVL� GDUL�
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ϯϴ

SHQHOLWLDQ�8GLQ� ������ GDQ� WHODK� GLXML� YDOLGLWDV�PHQJJXQDNDQ� UXPXV�

SURGXFW�PRPHQW�GDQ�NXHVLRQHU�LWX�GLQ\DWDNDQ�YDOLG�GHQJDQ�QLODL�U�KLWXQJ�

!� U� WDEHO� \DLWX� ������ ± ������ !� ������� 6HGDQJNDQ� NXHVLRQHU� \DQJ�

GLJXQDNDQ�XQWXN�PHQJXNXU�NXDOLWDV WLGXU�DGDODK�NXHVLRQHU�364,�\DQJ�

VHEHOXPQ\D� WHODK� GLWHUMHPDKNDQ� GDODP� EDKDVD� ,QGRQHVLD�� \DQJ�

GLJXQDNDQ� ROHK� SHQHOLWL� VHEHOXPQ\D� \DLWX� 6HWLDZDQ� ������ GDQ� WHODK�

GLXML� YDOLGLWDV� PHQJJXQDNDQ� NRUHODVL� SURGXFW� PRPHQW GDQ� NXHVLRQHU�

WHUVHEXW�GLQ\DWDNDQ�YDOLG�GHQJDQ�QLODL�U�KLWXQJ�!�U�WDEHO�\DLWX�������±

������!������

�� 8ML�5HOLDELOLWDV

8ML�UHOLDELOLWDV�PHUXSDNDQ�LQGHNV�\DQJ�PHQXQMXNDQ�VHMDXK�PDQD�

VXDWX� DODW� SHQJXNXU� GDSDW� GLSHUFD\D� DWDX� GDSDW� GLDQGDONDQ�

�1RWRDWPRGMR���������6HWHODK�PHQJXNXU�YDOLGLWDV�PDND�SHUOX�PHQJXNXU�

UHOLDELOLWDV� GDWD�� .XHVLRQHU� GDODP� SHQHOLWLDQ� LQL� VHEHOXPQ\D� WHODK�

GLODNXNDQ�XML�UHOLDELOLWDV�GHQJDQ�QLODL�DOSKD�FURQEDFKV XQWXN�NXHVLRQHU�

EHUPDLQ PHGLD� VRVLDO� DGDODK� ������ GDQ� NXHVLRQHU� 3LWWVEXUJK� 6OHHS�

4XDOLW\�,QGH[ �364,��GLGDSDWNDQ�VHEHVDU�������\DQJ�GLRODK�EHUGDVDUNDQ�

SHQLODLDQ�&UURQEDFK¶V� DOSKD�� 6HKLQJJD� LQWUXPHQ� WHUVHEXW� GLQ\DWDNDQ�

UHOLDEHO�

+� 0HWRGH�3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

�� 3HQJRODKDQ�'DWD

'DWD� \DQJ� GLSHUROHK� GDUL� MDZDEDQ� NXHVLRQHU� GLODNXNDQ�

SHQJRODKDQ�VHEDJDL�EHULNXW��1RWRDWPRGMR������� �

D� (GLWLQJ �3HQ\XQWLQJDQ�'DWD�

3HQHOLWL� PHODNXNDQ� SHPHULNVDDQ� NHPEDOL� GDWD� \DQJ�

GLSHUROHK� DWDX� GLNXPSXONDQ� VHWHODK� GLEHULNDQ� NHSDGD� UHVSRQGHQ��

3HQHOLWLDQ� LQL� GLODNXNDQ� HGLWLQJ� GHQJDQ� FDUD� PHPHULNVD� NHPEDOL�

NHOHQJNDSDQ� ELOD� PDQD� PDVLK� WHUGDSDW� GDWD� DWDX� LQIRUPDVL� \DQJ�

WLGDN�OHQJNDS�
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ϯϵ

E� &RGLQJ�VKHHW

3HQHOLWL�PHPEHULNDQ�NRGH�GDODP�EHQWXN GDWD�DWDV�MDZDEDQ�

GDUL�NXHVLRQHU�\DQJ�EHUJXQD�XQWXN�PHPXGDKNDQ�GDODP�SHQJRODKDQ�

GDWD� .RGH�\DQJ�GLJXQDNDQ�VHEDJL�EHULNXW��

7DEHO���� .RGH�GDODP�FRGLQJ
9DULDEHO .RGH .HWHUDQJDQ

-HQLV�NHODPLQ
�
�

/DNL�ODNL
3HUHPSXDQ

/DPD�SHQJJXQDDQ�
PHGLD�VRVLDO

�
�
�

5HQGDK
6HGDQJ
7LQJJL

.XDOLWDV�WLGXU
�
�

%XUXN
%DLN

)UHNXHQVL�IDFHERRN��
:KDWV$SS��	�
,QVWDJUDP

�
�
�

����KDUL�GDODP�VHPLQJJX
����KDUL�GDODP�VHPLQJJX

6HWLDS�KDUL�GDODP�VHPLQJJX
'XUDVL�IDFHERRN��
:KDWV$SS��	�
,QVWDJUDP

�
�
�

����MDP�SHU�KDUL
����MDP�SHU�KDUL

/HELK�GDUL���MDP�SHU�KDUL
F� 0HPDVXNDQ�GDWD��'DWD�(QWU\�

6HWHODK� LQIRUPDVL� WHUNXPSXO� GDWD� GLPDVXNDQ� GHQJDQ�

SURJUDP�SHUDQJNDW� OXQDN�NRPSXWHU�GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�

6366 IRU�:LQGRZ XQWXN�PHPEDQWX�PHPEXDW�SHUVHQWDVH�

G� 7DEXODVL

'DWD� \DQJ� VXGDK� GLGDSDWNDQ� GDUL� VHWLDS� UHVSRQGHQ� \DQJ�

VHOHVDL�GLPDVXNDQ��GLSHULNVD�NHPEDOL�XQWXN�PHPDVWLNDQ�EDKZD�GDWD�

WHUVHEXW�EHUVLK�GDUL�NHVDODKDQ�

�� $QDOLVLV�'DWD

8QWXN� PHQJHWDKXL� KXEXQJDQ� ODPD� SHQJJXQDDQ� PHGLD� VRVLDO�

GHQJDQ�NXDOLWDV WLGXU�SDGD�UHPDMD�GHQJDQ�PHQJJXQDNDQ�DQDOLVLV�GDWD��

6HWHODK� GDWD� WHQWDQJ� ODPD� SHQJJXQDDQ� PHGLD� VRVLDO� GHQJDQ� NXDOLWDV

WLGXU�WHUNXPSXO�VHODQMXWQ\D�GLODNXNDQ�DQDOLVLV GDQ�GLNHORPSRNDQ�VHVXDL�

GHQJDQ�WXMXDQ�SHQHOLWL�

D� $QDOLVLV�8QLYDULDW
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ϰϬ

$QDOLVLV� XQLYDULDW� EHUWXMXDQ� XQWXN� PHQMHODVNDQ� DWDX�

PHQGHVNULSVLNDQ� NDUDNWHULVWLN� VHWLDS� YDULDEHO� EDLN� YDULDEHO� EHEDV�

PDXSXQ� YDULDEHO� WHULNDW� \DQJ� GLVDMLNDQ� GDODP� QLODL� PLQLPDO��

PDNVLPDO�� PHDQ�� VWDQGDU� GHYLVLDVL� GDUL� GLVWULEXVL� IUHNXHQVL� GDQ�

SHUVHQWDVH� GDODP� VHWLDS� YDULDEHO� �1RWRDWPRGMR�� ������� $GDSXQ�

UXPXVQ\D�VHEDJDL�EHULNXW��

ܲ ൌ
ܨ

ܰ
ܺ ͳͲͲΨ

.HWHUDQJDQ��

3���3HUVHQWDVH�\DQJ�GLFDUL

)���-XPODK�IUHNXHQVL�VHWLDS�NDWDJRUL

1���-XPODK�VDPSHO�

E� 8ML�%LYDULDW

$QDOLVLV�ELYDULDW�DGDODK�DQDOLVLV�XQWXN�PHQJHWDKXL�LQWHUDNVL�

GXD�YDULDEHO�� EDLN�EHUXSD�NRPSHUDWLI��PDXSXQ�NRUHODWLI� �6DU\RQR��

������� $QDOLVLV� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� XML� VWDWLVWLN�

VRPHUV¶G NDUHQD� PDVLQJ�PDVLQJ� YDULDEHO� PHQJJXQDNDQ� VNDOD�

EHUEHQWXN� RUGLQDO�� 8QWXN� PHOLKDW� KDVLO� NHPDNQDDQ� SHUKLWXQJDQ�

VWDWLVWLN�GLSHUOXNDQ�EDWDV�NHPDNQDDQ������VHKLQJJD�QLODL�S��������

PDND�KDVLO� VWDWLVWLN� EHUPDNQD� DWDX� VLJQLILNDQ�� -LND� QLODL� S� !� �����

PDND� KDVLO� KLWXQJ� VWDWLVWLN� WLGDN� EHUPDNQD� DWDX� WLGDN� VLJQLILNDQ�

�'DKODQ� 0�� 6��� ������� 8QWXN� PHOLKDW� NHHUDWDQ� KXEXQJDQ� DQWDU�

YDULDEHO��GDSDW GLOLKDW�GDUL�EHVDUQ\D�QLODL�NRHILVLHQ�NRUHODVL�VHEDJDL�

EHULNXW �'DKODQ�0��6�������� �

7DEHO��� � 1LODL�NRHILVLHQ�NRUHODVL
,QWHUYDO�NRHYLVLHQ 7LQJNDW�KXEXQJDQ�YDULDEOH

�����± �����
�����± �����
�����± �����
�����± �����
�����± ����

$UDK�NRUHODVL����SRVLWLI�

$UDK�NRUHODVL�± �QHJDWLYH�

6DQJDW�UHQGDK
5HQGDK
6HGDQJ
.XDW
6DQJDW�NXDW
6HDUDK��VHPDNLQ�EHVDU�QLODL�VXDWX�YDULDEHO�
PDND�VHPDNLQ�EHVDU�QLODL�YDULDEHO�ODLQQ\D
%HUODZDQDQ�DUDK��VHPDNLQ�EHVDU�QLODL�VXDWX�
YDULDEHO��VHPDNLQ�NHFLO�QLODL�YDULDEHO�ODLQQ\D
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ϰϭ

,� (WLND�3HQHOLWLDQ

(WLND� DGDODK� QRUPD� DWDX� VWDQGDU� SHULODNX� \DQJ� PHQMDGL� SHGRPDQ�

PRUDO�SHULODNX�VHVHRUDQJ�GDQ�KXEXQJDQQ\D�GHQJDQ�RUDQJ�ODLQ��'DUPDZDQ��

�������'DODP�PHODNXNDQ�SHQHOLWLDQ��SHQHOLWL�KDUXV�WHWDS�EHUSHJDQJ�WHJXK�

SDGD� HWLND�� 6HEHOXP�PHODNXNDQ� SHQHOLWLDQ� SHQHOLWLDQ� LQL� VXGDK� GLVHWXMXL�

ROHK� NRPLVL� HWLN� SHQHOLWLDQ NHVHKDWDQ� IDNXOWDV� NHVHKDWDQ� 8QLYHUVLWDV�

-HQGHUDO� $FKPDG� <DQL� <RJ\DNDUWD� GHQJDQ� QRPRU�

6NHS������.(3.�9,,,������ (WLND�SHQHOLWLDQ�GDODP�SHQHOLWLDQ�LQL�PHOLSXWL�

�� 6XNDUHOD

3HQHOLWLDQ� LQL� EHUVLIDW� VXNDUHOD�� MLND� EHUVHGLD� UHVSRQGHQ� KDUXV�

PHQFHNOLV LQIRUPHG�FRQVHQW SDGD�OLQN�JRRJOH�IRUP�

�� ,QIRUPHG�FRQVHQW DWDX�OHPEDU�SHUVHWXMXDQ

,QIRUPHG�FRQVHQW GLEHULNDQ�VHEHOXP�UHVSRQGHQ�PHQJLVL�NXHVLRQHU�

SDGD�OLQN�JRRJOH�IRUP��,QIRUPHG�FRQVHQW LQL�EHUXSD�OHPEDU�SHUVHWXMXDQ�

XQWXN�PHQMDGL� UHVSRQGHQ��GHQJDQ� WXMXDQ� UHVSRQGHQ�PHQJHUWL�PDNVXG�

GDQ� WXMXDQ� SHQHOLWLDQ� GDQ� PHQJHWDKXL� GDPSDNQ\D�� -LND� UHVSRQGHQ�

EHUVHGLD�� PDND�PHUHND� KDUXV� PHQFHNOLV OHPEDU� SHUVHWXMXDQ� GDQ� MLND�

UHVSRQGHQ�WLGDN�VHWXMX�PDND�SHQHOLWL�KDUXV�PHQJKRUPDWL�PHUHND�

�� $QRPLQLW\ DWDX�WDQSD�QDPD

$QRPLQLW\ WLGDN� PHQFDQWXPNDQ� QDPD� UHVSRQGHQ� SDGD� OHPEDU�

SHQJXPSXODQ� GDWD�� WHWDSL� KDQ\D� GLEHULNDQ� NRGH� DWDX� LQLVLDO� XQWXN�

PHQMDJD�NHUDKDVLDDQ�UHVSRQGHQ�

�� &RQILGHQWLDOLW\ �.HUDKDVLDDQ�

.HUDKDVLDDQ�PHQMHODVNDQ�PDVDODK�PDVDODK�UHVSRQGHQ�\DQJ�KDUXV�

GLUDKDVLDNDQ� GDODP� SHQHOLWLDQ�� 3HQHOLWL� PHPEHULNDQ� MDPLQDQ�

NHUDKDVLDDQ� UHVSRQGHQ�� +DQ\D� NHORPSRN� WHUWHQWX� \DQJ� PHQHULPD�

ODSRUDQ�KDVLO�SHQHOLWLDQ�GDQ�GDWD�UHVSRQGHQ�\DQJ�WLGDN�GLJXQDNDQ�ODJL�

KDUXV�GLPXVQDKNDQ�DJDU�UDKDVLD�GL�GDODPQ\D�WHWDS�WHUMDJD�

�� .HMXMXUDQ

3HQHOLWLDQ�PHODNXNDQ�SHQHOLWLDQ�MXMXU�WDQSD�DGDQ\D�PDQLSXODVL�GDWD�
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ϰϮ

-� 7DKDS�3HQHOLWLDQ

3URVHV� XQWXN� PHPSHUPXGDK� MDODQQ\D� SHQHOLWLDQ� SHUOX� GLWHWDSNDQ�

VHUDQJNDLDQ�NHJLDWDQ�XQWXN�PHODNVDQDNDQ�NHJLDWDQ�SHQHOLWLDQ�GLODSDQJDQ��

7DKDS�MDODQQ\D�SURSRVDO�VHEDJDL�EHULNXW��

�� 7DKDS�SHUVLDSDQ

7DKDS� SHUVLDSDQ� GLODNXNDQ� XQWXN� PHPSHUVLDSNDQ� SURVHV�

SHQHOLWLDQ�� 3DGD� WDKDS� LQL� GLSHUVLDSNDQ� VHPXD� SURVHGXU� \DQJ� DNDQ�

GLODNXNDQ�XQWXN�PHODNVDQDNDQ�SHQHOLWLDQ�\DLWX�PXODL�GDUL�SHQ\XVXQDQ�

SURSRVDO�GDQ�PHQJXUXV�LMLQ�SHQHOLWLDQ�

D� 3HQ\XVXQDQ�SURSRVDO

7DKDS� SHQ\XVXQDQ SURSRVDO GDODP� SHQHOLWLDQ� LQL� PHOLSXWL�

SHQJDMXDQ� MXGXO�� PHQFDUL� OLWHUDWXU� \DQJ� EHUKXEXQJDQ�� PHQFDUL�

IHQRPHQD�GDQ�PDVDODK \DQJ�WHUMDGL�VHVXDL�GHQJDQ�MXGXO�SHQHOLWLDQ��

ODOX�NRQVXOWDVL�GHQJDQ�GRVHQ�SHPELPELQJ�

E� 3HUPRKRQDQ�VWXGL�SHQGDKXOXDQ

3HUPRKRQDQ� LMLQ� VWXGL� SHQGDKXOXDQ� GLODNXNDQ� GHQJDQ�

PHQ\HUDKNDQ� VXUDW� SHQJDQWDU� GDUL� )DNXOWDV� ,OPX� .HVHKDWDQ�

8QLYHUVLWDV� -HQGHUDO� $FKPDG� <DQL <RJ\DNDUWD� NHSDGD� .HSDOD�

VHNRODK� 60$1� ��� .DE�7DQJHUDQJ� SDGD� EXODQ� -XOL ����� XQWXN�

PHQGDSDWNDQ�GDWD�UHVSRQGHQ�\DLWX�UHPDMD�XVLD�SHUWHQJDKDQ������

WDKXQ�\DQJ�DGD�GL�60$1 ���.DE�7DQJHUDQJ�

F� 3HUPRKRQDQ�LMLQ�

3HUPRKRQDQ�LMLQ�SHQHOLWLDQ�GLODNXNDQ�GHQJDQ�PHQ\HUDKNDQ�

VXUDW� LMLQ� SHQHOLWLDQ� GDUL� 8QLYHUVLWDV� -HQGHUDO� $FKPDG� <DQL�

<RJ\DNDUWD�NHSDGD�.HSDOD�VHNRODK�60$1����NDE�7DQJHUDQJ�SDGD�

EXODQ�-XOL �����

�� 7DKDS�SHODNVDQDDQ

D� 6HWHODK� PHQGDSDW� L]LQ GDUL� 60$1� ��� .DE�7DQJHUDQJ�� SHQHOLWL�

GLDUDKNDQ� ROHK� VDODK� VDWX� JXUX� VHNRODK XQWXN� PHQFDUL� FDORQ�

UHVSRQGHQ�\DQJ�DNDQ�GLWHQWXNDQ�NULWHULD�ROHK�SHQHOLWL�
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ϰϯ

E� $VLVWHQ�DNDQ�PHPEDQWX�SHQHOLWLDQ�GDODP�EHQWXN�SHQJXPSXODQ�GDWD�

\DQJ� WHODK� GLVHWXMXL� ROHK� UHVSRQGHQ�� $VLVWHQ� PHPEDQWX�

PHUHQFDQDNDQ� NHJLDWDQ� SHQHOLWLDQ� GDQ� PHODNXNDQ� NHJLDWDQ�

SHQHOLWLDQ�GLEDZDK�ELPELQJDQ��$VLVWHQ�SHQHOLWL�GLSLOLK�EHUGDVDUNDQ�

NULWHULD� DWDX� NDUDNWHULVWLN� WHUWHQWX� \DLWX�PDKDVLVZD� \DQJ� EHUVHGLD�

PHPEDQWX�SHQHOLWLDQ�GDQ�PDKDVLVZD�VHPHVWHU���

F� .HPXGLDQ SHQJDPELODQ�GDWD�GLODNXNDQ�VHFDUD�RQOLQH PHQJJXQDNDQ�

JRRJOH�IRUP GLEDQWX�ROHK�ZDNLO�NHSDOD�VHNRODK�XQWXN�PHQ\HEDUNDQ�

SHVDQ�EUDRGFDVW NHSDGD�VLVZD�VLVZL�

G� 3HQJXPSXODQ�GDWD�DNDQ�GLWXQJJX�VHODPD�VDWX�PLQJJX��VHWHODK�LWX�

GLFHN�NHPEDOL�XQWXN�GLLKDW�DSDNDK�VXGDK�PHPHQXKL�MXPODK�VDPSOH

\DQJ�GLSHUOXNDQ��

�� 3HQ\XVXQDQ�ODSRUDQ

D� 'DWD� \DQJ� VXGDK� WHUNXPSXO� DNDQ� GLODNXNDQ� HGLWLQJ�� FRGLQJ��

WDEXODWLQJ��HQWU\ GDWD�NHPXGLDQ�GDWD�WHUVHEXW�GLODNXNDQ�XML�VWDWLVWLN�

GHQJDQ�NRPSXWHULVDVL�

E� 6HWHODK�GDWD�WHUNXPSXO�GDQ�GLRODK�SHQHOLWL�PHQ\XVXQ�%$%�,9�GDQ�

%$%� 9� SHQXOLVDQ� KDVLO� SHQHOLWLDQ� GDQ� SHPEDKDVDQ�� PHPEXDW�

NHVLPSXODQ�GDQ�VDUDQ�VHUWD�PHQ\XVXQ�GDIWDU�SXVWDND�GDQ�ODPSLUDQ�

\DQJ�GLSHUOXNDQ�

F� 6HWDODK� VHPXD�%$%� VHOHVDL� GLVXVXQ�SHQHOLWL� EHUNRQVXOWDVL� NHSDGD�

GRVHQ�SHPELPELQJ�GDQ�PHODNXNDQ�UHYLVL�XQWXN�NHPXGLDQ�SHQHOLWL�

PHODNXNDQ�XMLDQ�KDVLO�

G� 6HWHODK�XMLDQ�KDVLO�SHQHOLWL�PHODNXNDQ�3HUEDLNDQ�GDQ�SHQJXPSXODQ�

VNULSVL�
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