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��� 3RSXODVL GDQ 6DPSHO

����� 3RSXODVL

0HQXUXW�6XJL\RQR��������KOP������3RSXODVL DGDODK�JHQHUDOLVDVL�\DQJ�WHUGLUL�

DWDV� REMHN�VXEMHN� \DQJ� PHPSXQ\DL� NXDOLWDV� GDQ� NDUDNWHULVWLN� WHUWHQWX� \DQJ�

GLWHWDSNDQ� ROHK� SHQHOLWL� XQWXN� GLSHODMDUL� GDQ� NHPXGLDQ� GLWDULN� NHVLPSXODQQ\D�

'DODP�SHQHOLWLDQ�LQL��SRSXODVL�\DQJ�DNDQ�GLDPELO�DGDODK�SRSXODVL�GDUL�PDKDVLVZD�

SURJUDP� VWXGL� 3HQGLGLNDQ� 7HNQLN� %DQJXQDQ�$QJNDWDQ� ���� \DQJ�PHQJNRQWUDN�

PDWD�NXOLDK�,ULJDVL�GDQ�%DQJXQDQ�$LU�/DQMXWDQ��VHUWD�PHQJLNXWL�.XQMXQJDQ�6WXGL�

/DSDQJDQ��VDOXUDQ�VXQJDL�LULJDVL�&LNXQWHQ��

����� 6DPSHO
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SRSXODVL�WHUVHEXW��6XJL\RQR��������KOP����� %HUGDVDUNDQ�SRSXODVL�GLDWDV EHUMXPODK�
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PHQJDPELO�VHPXD�SRSXODVL�VHEDJDL�VDPSHO ��� RUDQJ���'LNXWLS�GDUL�EXNX�6XJL\RQR

������� KOP����� 6DPSOLQJ� MHQXK� DGDODK� VHQVXV�� GLPDQD� VHPXD� DQJJRWD� SRSXODVL�

GLMDGLNDQ�VDPSOH�

7DEHO�����
6DPSHO

12 1,0 5(6321'(1

� ������� 0XKDPPDG�)DTLK�$
� ������� /XWKIL\DQWL�1D]DU
� ������� 0XKDPPDG�)DX]L�$�
� ������� $QJJDUD�3XWUD�
� ������� $]L]�.XUQLD�$GL�
� ������� $EGXUUDKPDQ�+�
� ������� 6RQL�$KPDG�6DKLGLQ�
� ������� $XOLD�0XIDWWLV\�
� ������� )DMDU�%DKDUL�
�� ������� )DUKDQ�)DWKDUDQL�3�
�� ������� ,UKDP�3UDQHVD�
�� ������� $UL�3HUPDQD�
�� ������� 7DPL�$SULOLDQL�
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�� ������� 0XKDPPDG�*DOYLDQGR�.XUQLDZDQ�
�� ������� $QD�7DU\DQD�
�� ������� 'ZL�$\X�6LOYLD�
�� ������� $GL�'ZLIHUD�
�� ������� +DPEL�$UGLDQV\DK�
�� ������� 'LPDV�5L]DOGL�
�� ������� <DGDZDNULVQD�3XWUD�6XU\D�)DMRUDQ�
�� ������� *LODQJ�3DQXWDQ�
�� ������� $VHS�=DHQDO�0XVWRID�
�� ������� $UL�5DPGKDQL�
�� ������� -DMDQJ�.XUQLDZDQ�
�� ������� 1DVKU )DWKXUUDKPDQ�
�� ������� 5RKPDW�

��� 8ML�9DOLGLWDV GDQ�8ML�5HOLDELOLWDV

0HQXUXW�6XJL\RQR��������KOP�������YDOLG�EHUDUWL�LQVWUXPHQ�WHUVHEXW�GDSDW�

GLJXQDNDQ� XQWXN� PHQJXNXU� DSD� \DQJ� VHKDUXVQ\D� GLXNXU�� ,QVWUXPHQ� \DQJ� YDOLG�

EHUDUWL� DODW� \DQJ� GLJXQDNDQ� XQWXN�PHQGDSDWNDQ� GDWD� �PHQJXNXU�� LWX� YDOLG�� 'DQ�

PHQXUXW�$ULNXQWR� �������KOP������� UHOLDELOLWDV�PHUXSDNDQ�VXDWX� LQVWUXPHQ�\DQJ�

FXNXS� GDSDW� GLSHUFD\D� XQWXN� GLJXQDNDQ� VHEDJDL� DODW� SHQJXPSXO� GDWD� NDUHQD�

LQVWUXPHQ�LWX�VXGDK�EDLN�

3HQJXMLDQ� YDOLGLWDV� GDQ� UHOLDELOLWDV� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� SHQJXMLDQ YDOLGLWDV� NRQVWUXNVL� �&RQVWUXFW� 9DOLGLW\��� \DLWX� PHQJXML�

LQVWUXPHQW�PHQJJXQDNDQ� SHQGDSDW� GDUL� DKOL� �-XGJHPHQW� ([SHUW��� 'DODP� KDO� LQL�

VHWHODK� LQVWUXPHQW� GLNRQVWUXNVL� WHQWDQJ� DVSHN�DVSHN� \DQJ� DNDQ� GLXNXU� GHQJDQ�

EHUODQGDVNDQ� WHRUL� WHUWHQWX�� PDND� VHODQMXWQ\D� GLNRQVXOWDVLNDQ� GHQJDQ� DKOL��

�6XJL\RQR��������KOP�������

3DUD� DKOL� GLPLQWD� SHQGDSDWQ\D� WHQWDQJ� LQVWUXPHQ� \DQJ� WHODK� GLVXVXQ� LWX��

NHPXGLDQ�([SHUW DNDQ�PHPEHUL�NHSXWXVDQ�VDODK�VDWX�GDUL�

�� ,QVWUXPHQW�GDSDW�GLJXQDNDQ�WDQSD�SHUEDLNDQ�
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�� $GD�SHUEDLNDQ�

�� DWDX�'LURPEDN�WRWDO�

,QVWUXPHQ� \DQJ�GLJXQDNDQ GDODP�SHQHOLWLDQ� LQL�� \DNQL�NXHVLRQHU�GDQ� WHV��

.HGXDQ\D�PHQJJXQDNDQ�-XGJHPHQW�([SHUW GDQ�PHQGDSDW�NHSXWXVDQ�QRPRU���GDUL�

DKOL��$GD�SHUEDLNDQ���$GDSXQ�LQVWUXPHQ�NXHVLRQHU�GDSDW�GLJXQDNDQ�GHQJDQ�MXPODK�

SHUQ\DWDDQ����EXWLU��VHGDQJNDQ�LQVWUXPHQW�WHV����EXWLU�VRDO�

��� 7HNQLN�$QDOLVLV�'DWD

6XJL\RQR� ������� KOP�� ����� PHQ\DWDNDQ� WHNQLN� DQDOLVLV� GDWD� GDODP�

SHQHOLWLDQ� NXDQWLWDWLI� \DLWX� GLDUDKNDQ� XQWXN� PHQMDZDE� UXPXVDQ� PDVDODK� DWDX�

PHQJXML� KLSRWHVLV� \DQJ� WHODK� GLUXPXVNDQ� GDODP� SURSRVDO�� 'DODP� SHQHOLWLDQ�

NXDQWLWDWLI��DQDOLVLV�GDWD�PHUXSDNDQ�NHJLDWDQ�VHWHODK�GDWD�GDUL�VHOXUXK� UHVSRQGHQ�

DWDX�VXPEHU�GDWD�ODLQ�WHUNXPSXO��.HJLDWDQ�GDODP�DQDOLVLV GDWD�PHQXUXW�6XJL\RQR�

�������KOP�������DGDODK��

�� 0HQJHOHPSRNNDQ�GDWD�EHUGDVDUNDQ�YDULDEHO�GDQ�MHQLV�UHVSRQGHQ�

�� 0HQWDEXODVL�GDWD�EHUGDVDUNDQ�YDULDEHO�GDUL�VHOXUXK�UHVSRQGHQ�

�� 0HQ\DMLNDQ�GDWD�WLDS�YDULDEHO�\DQJ�GLWHOLWL�

�� 0HODNXNDQ�SHUKLWXQJDQ�XQWXN�PHQMDZDE�UXPXVDQ�PDVDODK�

�� 0HODNXNDQ�SHUKLWXQJDQ�XQWXN�PHQJXML�KLSRWHVLV�\DQJ�WHODK�GLDMXNDQ�

$QDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL� DNDQ� GLDUDKNDQ� XQWXN� PHQMDZDE�

SHUPDVDODKDQ� VHEDJDLPDQD� GLXQJNDSNDQ� SDGD� UXPXVDQ� PDVDODK�� DGDSXQ� WHNQLV�

SHQHOLWLDQ�GDWD�SDGD�SHQHOLWLDQ�LQL�PHOLSXWL�

�� .RQYHUVL�1LODL�7�6NRU

.RQYHUVL� 7�6NRU� GLPDNVXGNDQ� XQWXN� WUDQVIRUPDVL� DWDX� PHQJXEDK� VNRU�

PHQWDK� NHGDODP� VNRU� EDNX�� EHULNXW� LQL� SHUKLWXQJDQ� NRQYHUVL 7�6NRU� PHQXUXW�

6XGMDQD��������KOP� ���� VHEDJDL�EHULNXW�

D� 3HUKLWXQJDQ UDWD�UDWD���;��

'DUL�WDEHO�GDWD�PHQWDK�GLSHUROHK��XQWXN�YDULDEHO�[��

;�  �
σ



.HWHUDQJDQ��

;  �UDWD�UDWD

σܺ  �MXPODK KDUJD�VHPXD�[�
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Q  �MXPODK�GDWD�

E� 3HUKLWXQJDQ VLPSDQJDQ�EDNX

6'  �ට
σሺିሻమ



.HWHUDQJDQ��

6'  �VWDQGDU�GHYLDVL�

�;L�;�  �VHOLVLK�DQWDUD�VNRU�;L�GHQJDQ�UDWD�UDWD�

Q  �MXPODK�GDWD�

F� 3HUKLWXQJDQ�NRQYHUVL�GDWD�PHQWDK�NH�GDODP�7�6NRU

.RQYHUVL�7� 6NRU �

7� 6FRUH  �ቂ
ି

ௌ
ሺͳͲሻቃ  ͷͲ

.HWHUDQJDQ��

6'  �VWDQGDU�GHYLDVL�

;L�;  �VHOLVLK�DQWDUD�VNRU�;L�GHQJDQ�UDWD�UDWD

�� 8ML�.HFHQGHUXQJDQ

8ML� NHFHQGHUXQJDQ� XQWXN� PHQJHWDKXL� JDPEDUDQ� VXDWX� GDWD� EHUGDVDUNDQ�

NULWHULD�PHODOXL�VNDOD�SHQLODLDQ�\DQJ�WHODK�GLWHWDSNDQ�VHEHOXPQ\D��3HUKLWXQJDQ�XML�

NHFHQGHUXQJDQ�DGDODK�VHEDJDL�EHULNXW�

D� 3HUKLWXQJDQ UDWD�UDWD�GDQ�VLPSDQJDQ�EDNX�GDUL�PDVLQJ�PDVLQJ�YDULDEHO�

E� 3HQHQWXDQ�VNDOD�VNRU�PHQWDK�

7DEHO�����
.ULWHULD�8ML�.HFHQGHUXQJDQ
6NDOD�6NRU .ULWHULD

[!;UDWD�UDWD ��������6' 6DQJDW�7LQJJL

;UDWD�UDWD ��������6'�!�[���;UDWD�UDWD ��������6' 7LQJJL

;UDWD�UDWD ��������6'�!�[���;UDWD�UDWD � ������6' 6HGDQJ

;UDWD�UDWD � ������6'�!�[���;UDWD�UDWD � ������6' 5HQGDK

; � ;UDWD�UDWD � ������6' 6DQJDW�5HQGDK

�6XPEHU��6XSULDQ��������KOP�����
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F� 3HQHQWXDQ� QLODL� IUHNXHQVL� GDQ� PHPEXDW� SHUVHQWDVH� XQWXN� PHQDIVLUNDQ� GDWD�

NHFHQGHUXQJDQ�YDULDEHO�

�� 8ML�1RUPDOLWDV

8ML� 1RUPDOLWDV� GLVWULEXVL� IUHNXHQVL� GLODNXNDQ� XQWXN� PHQJHWDKXL� QRUPDO�

WLGDNQ\D� GLVWULEXVL� GDWD�� 1RUPDOLWDV� GDWD� GLFDUL� XQWXN� PHPHQXKL� VDODK� VDWX�

SHUV\DUDWDQ�SHQJJXQDDQ�VWDWLVWLN��3HUKLWXQJDQ�XML�QRUPDOLWDV�GLVWULEXVL�IUHNXHQVL�LQL�

PHQJJXQDNDQ� UXPXV� FKL�NXDGUDW� GHQJDQ� ODQJNDK�ODQJNDK� VHEDJDL� EHULNXW� LQL��

�5LGXZDQ��������KOP�����������

D� 3HUKLWXQJDQ�EDQ\DNQ\D�NHODV�LQWHUYDO

%N� ���������ORJ�Q

E� 3HUKLWXQJDQ�UHQWDQJ�VNRU��5�

5� �VNRU�PD[�± VNRU�PLQ

F� 3HUKLWXQJDQ�SDQMDQJ�NHODV�LQWHUYDO��3�

3� �5���%.

G� 3HUKLWXQJDQ�UDWD�UDWD�;��PHDQ�

ܺ ൌ
σ݂Ǥ ܺ݅

݊
H� 6LPSDQJDQ�EDNX��6WDQGDU�GHYLDVL�

ܦܵ ൌ ඨ
݊σ݂ܺ݅ଶ െ σ݂ܺ݅ଶ

݊Ǥ ሺ݊ െ ͳሻ

I� 3HQHQWXDQ�EDWDV�NHODV��\DLWX�DQJND�VNRU�NLUL�NHODV� LQWHUYDO�GLWDPEDK�����GDQ�

NHPXGLDQ�DQJND�VNRU�VNRU�NDQDQ�NHODV�LQWHUYDO�GLWDPEDK�����

J� 0HQFDUL�QLODL�=�XQWXN�EDWDV�NHODV�LQWHUYDO�GHQJDQ�UXPXV�

=� �
ሺ௧௦ ௦ିሻ

ௌ

K� 0HQFDUL���± =�GDUL�WDEHO�NXUYD�QRUPDO���± =�GHQJDQ�PHQJJXQDNDQ�DQJND�DQJND�

XQWXN�EDWDV�NHODV��0HQFDUL�OXDV�WLDS�LQWHUYDO�GHQJDQ�FDUD�PHQJXUDQJNDQ�DQJND�

DQJND���± =�\DLWX�DQJND�EDULV�SHUWDPD�GLNXUDQJL�EDULV�NHGXD��DQJND�EDULV�NHGXD�

GLNXUDQJL�EDULV�NHWLJD�GDQ�VHWHUXVQ\D��NHFXDOL�DQJND�\DQJ�EHUEHGD�SDGD�EDULV�

SDOLQJ�WHQJDK�GLWDPEDKNDQ�GHQJDQ�DQJND�SDGD�EDULV�EHULNXWQ\D��

L� 0HQFDUL� IUHNXHQVL� \DQJ� GLKDUDSNDQ� �IH�� GHQJDQ� FDUD� PHQJDOLNDQ� OXDV� WLDS�

LQWHUYDO�GHQJDQ�MXPODK�UHVSRQGHQ��Q� ������

M� 0HQFDUL�KDUJD�&KL�NXDGUDW�KLWXQJ���KLWXQJ�
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.HWHUDQJDQ�

�  �FKL�NXDGUDW

I  �IUHNXHQVL�GDUL�KDVLO�SHQJDPDWDQ

IH  �IUHNXHQVL�\DQJ�GLKDUDSNDQ

N� 3HUEDQGLQJDQ��KLWXQJ GHQJDQ��WDEHO XQWXN�Į� ������GDQ�GHUDMDW�NHEHEDVDQ��GN��

 �Q�± ��GHQJDQ�NULWHULD�SHQJXMLDQ VHEDJDL�EHULNXW�LQL�

-LND��KLWXQJ ! �WDEHO��DUWLQ\D�GLVWULEXVL�GDWD�WLGDN�QRUPDO

-LND��KLWXQJ ���WDEHO��DUWLQ\D�GLVWULEXVL�GDWD�QRUPDO

�� 8ML�+LSRWHVLV

8ML KLSRWHVLV�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�DQDOLVLV�XML�NRUHODVL��$SDELOD�

GDWD�\DQJ�GLSHUROHK�EHUGLVWULEXVL�QRUPDO��PDND�SHQJXMLDQ�GLODNXNDQ�GHQJDQ�UXPXV�

WHNQLN�NRUHODVL�SHDUVRQ�SURGXFW�PRPHQW GDQ�DSDELOD�GDWD�EHUGLVWULEXVL�WLGDN�QRUPDO�

PDND�SHQJXMLDQ�GLODNXNDQ�GHQJDQ�UXPXV�WHNQLN�NRUHODVL�VSHDUPDQ�UDQN�

7HNQLN�.RUHODVL�3HDUVRQ�3URGXFW�0RPHQW�� WHNQLN�NRUHODVL LQL�GLJXQDNDQ�

XQWXN� PHQJHWDKXL� PDVLQJ�PDVLQJ� YDULDEHO� EHEDV� WHUKDGDS� YDULDEHO� WHULNDW��

/DQJNDK�ODQJNDKQ\D�DGDODK�VHEDJDL�EHULNXW�

D� 3HUKLWXQJDQ�NRHILVLHQ�NRUHODVL OLQLHU�VHGHUKDQD��3HDUVRQ�3URGXFW�0RPHQW�

%HULNXW�SHUVDPDDQ�\DQJ�GLJXQDNDQ�

*DPEDU����� 5XPXV�3HDUVRQ�3URGXFW�0RPHQW
�6XPEHU��6XJL\RQR��������KOP������

.HWHUDQJDQ�

U[\ ��NRHILVLHQ�NRUHODVL�DQWDUD�[�GDQ�\
1� ��MXPODK�UHVSRQGHQ
Ȉ;<� ��MXPODK�SHUNDOLDQ�;�GDQ�<
Ȉ; ��MXPODK�VNRU�;
Ȉ< ��MXPODK�VNRU�<
Ȉ;� ��MXPODK�NXDGUDW�VNRU�;
Ȉ<� ��MXPODK�NXDGUDW�VNRU�<
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6HEDJDL� SHGRPDQ� NULWHULD� SHQDIVLUDQ� NRHILVLDQ� NRUHODVL� KDUJD� U� DNDQ�

GLNRQVXOWDVLNDQ�GHQJDQ�WDEHO�LQWHUSUHWDVL�QLODL�U�VHEDJDL�EHULNXW��

7DEHO�����
,QWHUSUHWDVL�.RHILVLHQ�.RUHODVL�1LODL�U

�6XPEHU��6XJL\RQR��������KOP������

E� 3HQJXMLDQ�KLSRWHVLV�GHQJDQ�PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW�

�U�

�QU
KLWXQJW

�

�
 

�6XPEHU��6XJL\RQR��������KOP������

.HWHUDQJDQ�

U  �NRHILVLHQ�NRUHODVL

Q  �MXPODK�UHVSRQGHQ

6HODQMXWQ\D�KDVLO�WKLWXQJ�GLEDQGLQJNDQ�GHQJDQ�KDUJD�WWDEHO SDGD�WDUDI�NHSHUFD\DDQ�

�����SDGD�GN �Q����-LND�WKLWXQJ���WWDEHO�PDND�VLJQLILNDQ GDQ�MLND�WKLWXQJ���WWDEHO�PDND�

WLGDN�VLJQLILNDQ��-LND�WKLWXQJ���WWDEHO PDND�+D�GLWHULPD�

F� 8QWXN�PHQJHWDKXL� EHVDUQ\D� SUHVHQWDVH� NRQWULEXVL� DQWDU� YDULDEHO�� NRQWULEXVL�

WHUVHEXW� GLKLWXQJ� GHQJDQ� NRHILVLHQ� GHWHUPLQDVL�� 8QWXN� PHQJKLWXQJQ\D�

GLJXQDNDQ�UXUPXV�

.'  �U�������

.HWHUDQJDQ�

.'  �NRHILVLHQ�GHWHUPLQDVL

U�  �NXDGUDW�NRHILVLHQ�NRUHODVL

G� $VXPVL�XML�UHJUHVL�PHQXUXW�7DEDFKQLFN�GDQ�)LGHOO��������KOP������PHUXSDNDQ�

V\DUDW�V\DUDW�\DQJ�WLGDN�EROHK�GLODQJJDU�VHEHOXP�PHODNXNDQ�XML�UHJUHVL��V\DUDW�

V\DUDW� WHUVHEXW� DQWDUD� ODLQ� XNXUDQ� VDPSHO�� XML� QRUPDOLWDV�� GDQ� XML� NRUHODVL�

%HVDUQ\D�QLODL�U ,QWHUSUHWDVL

����� ± ����� 6DQJDW�.XDW

����� ± ����� .XDW

����� ± ���� &XNXS�NXDW

����� ± ����� 5HQGDK

����� ± ����� 6DQJDW�5HQGDK
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5XPXV�JXQD�PHQJKLWXQJ�VDPSHO�\DQJ�GLEXWXKNDQ�XML�UHJUHVL�EHUNDLWDQ�GHQJDQ�

MXPODK�YDULDEHO�EHEDV�\DQJ�GLJXQDNDQ�DGDODK�

݊  ͷͲ  ͺ݉

.HWHUDQJDQ�

Q� �MXPODK�VDPSHO

P� �MXPODK�YDULDEHO�EHEDV

SHUKLWXQJDQ�GDUL�UXPXV�WHUVHEXW�GLGDSDWNDQ�

ͷͲ  ͺ ݔ ͳ ൌ ͷͺ

ʹͻ ൏ ͷͺ

'LNDUHQDNDQ� XNXUDQ� VDPSHO� WLGDN� PHPHQXKL� DVXPVL� XML� UHJUHVL�� PDND�

SHQHOLWLDQ�LQL�WLGDN�GLODQMXWNDQ�NH�DQDOLVLV�UHJUHVL�


