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$� 0HWRGH�'DVDU

0HWRGH� GDVDU� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� \DQJ� EHUMXGXO� DQDOLVLV�

SHUPLQWDDQ�WHOXU�GL�'DHUDK�,VWLPHZD�<RJ\DNDUWD�DGDODK�PHWRGH�GHVNULSWLI��6XU\DQD�

PHQMHODVNDQ�GDODP�EXNXQ\D������� \DLWX�PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�

XQVXU�XQVXU�� FLUL�FLUL�� VLIDW�VLIDW� VXDWX� IHQRPHQD�� 0HWRGH� LQL� GLPXODL� GHQJDQ�

PHQJXPSXONDQ� GDWD�� PHQJDQDOLVLV� GDWD� GDQ�PHQJLQWHUSUHWDVLNDQQ\D�� 3HQMHODVDQ�

ODLQ� MXJD� GLVDPSDLNDQ� ROHK� 'LUMHQ� 'LNWL� GDODP� 6XU\DQD� �������� PHQXUXW� VLIDW�

PDVDODKQ\D�SHQHOLWLDQ�GHVNULSWLI�EHUWXMXDQ�XQWXN�PHPEXDW�GHVNULSVL�WHQWDQJ�IDNWD�

IDNWD��GDQ�VLIDW�VLIDW�GDUL�VXDWX�SRSXODVL�GDHUDK�WHUWHQWX�VHFDUD�VLVWHPDWLV��IDNWXDO��

GDQ�DNXUDW�

%� 7HNQLN�3HQJXPSXODQ�'DWD

'DWD� \DQJ� GLNXPSXONDQ� GDQ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� WHQWDQJ� DQDOLVLV�

SHUPLQWDDQ�WHOXU�GL�'DHUDK�,VWLPHZD�<RJ\DNDUWD�DGDODK�GDWD�VHNXQGHU �SDQHO�GDWD�

SDGD�WDKXQ����� VDPSDL� WDKXQ������SHU�NDEXSDWHQ�GDQ�NRWD�GL�'DHUDK�,VWLPHZD�

<RJ\DNDUWD \DQJ� GLNXPSXONDQ� GDUL� VXPEHU�VXPEHU� WHUSHUFD\D� \DLWX� GDUL�%DGDQ

3XVDW� 6WDWLVWLN�1DVLRQDO��%DGDQ� 3XVDW� 6WDWLVWLN�'�� ,��<RJ\DNDUWD� %DSSHGD�'� ,�

<RJ\DNDUWD��'LQDV�3DULZLVDWD�'�,��<RJ\DNDUWD GDQ�//',.7,��.RSHUWLV�ZLOD\DK�9���

'DWD�SHQHOLWLDQ�PHOLSXWL��

�� .RQVXPVL�7HOXU

�� +DUJD�7HOXU

�� +DUJD�'DJLQJ�6DSL

�� +DUJD�'DJLQJ�$\DP�%URLOHU

�� -XPODK�3HQGXGXN

�� -XPODK�0DKDVLVZD

�� -XPODK�:LVDWDZDQ

�� -XPODK� 5HVWRUDQ� GDQ� 5XPDK�

0DNDQ

�� 3HQGDSDWDQ



��
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&� 3HPEDWDVDQ�0DVDODK

'DWD�\DQJ�GLJXQDNDQ�XQWXN�SHQHOLWLDQ�LQL�DGDODK�SDQHO�GDWD WDKXQ����� ± �����SHU�

NDEXSDWHQ�NRWD�GL�SURYLQVL�'��,��<RJ\DNDUWD�

'� 'HIHQLVL�2SHUDVLRQDO�GDQ�3HQJXNXUDQ�9DULDEHO

�� 3HUPLQWDDQ�7HOXU�$\DP�5DV�SHUNDSLWD�SHUWDKXQ�PHUXSDNDQ�VHOXUXK�NRQVXPVL�

WHOXU VHEDJDL� EDKDQ� PDNDQDQ� PDV\DUDNDW� '�,�� <RJ\DNDUWD \DQJ� GLQ\DWDNDQ�

GDODP�VDWXDQ�JUDP�NDSLWD�WDKXQ�

�� 3HQGDSDWDQ� 3HUNDSLWD� PHUXSDNDQ� SHQGDSDWDQ� SHQGXGXN� SURYLQVL� '�,��

<RJ\DNDUWD� \DQJ� GLUHIOHNVLNDQ� EHUGDVDUNDQ� 3'5%� �ODSDQJDQ� XVDKD� \DQJ�

GLQ\DWDNDQ�GDODP�VDWXDQ UXSLDK�NDSLWD�WDKXQ�

�� -XPODK�3HQGXGXN�PHUXSDNDQ� EDQ\DNQ\D� SHGXGXN�SURYLQVL�'�,��<RJ\DNDUWD�

\DQJ�GLQ\DWDNDQ�GDODP�VDWXDQ�MLZD�

�� -XPODK�0DKDVLVZD�PHUXSDNDQ�EDQ\DNQ\D�PDKDVLVZD�\DQJ�VHGDQJ�PHQHPSXK�

SHQGLGLNDQ�GL�'�� ,��<RJ\DNDUWD�GDQ� WHUFDWDW�SDGD�//',.7,�ZLOD\DK�9�\DQJ�

GLQ\DWDNDQ�GDODP�VDWXDQ�MLZD��

�� -XPODK�:LVDWDZDQ�PHUXSDNDQ�EDQ\DNQ\D�ZLVDWDZDQ��ZLVDWDZDQ�PDQFDQHJDUD�

GDQ�ZLVDWDZDQ�QXVDQWDUD�� \DQJ�EHUNXQMXQJ�NH '�,��<RJ\DNDUWD� EHUGDVDUNDQ�

GD\D� WDULN�ZLVDWD�SHU�NDEXSDWHQ�GDQ�NRWD�GDODP�VDWX� WDKXQ \DQJ�GLQ\DWDNDQ�

GDODP�VDWXDQ�MLZD�

�� -XPODK�5HVWRUDQ�GDQ 5XPDK�0DNDQ�PHUXSDNDQ�EDQ\DNQ\D�UHVWRUDQ�GDQ�UXPDK�

PDNDQ�\DQJ�EHUDGD GL '��,� <RJ\DNDUWD GDQ�PHQMDGL�ELQDDQ�'LQDV�SDULZLVDWD�

'��,��<RJ\DNDUWD \DQJ�GLQ\DWDNDQ�GDODP�VDWXDQ�XQLW�
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�� +DUJD�PHUXSDNDQ� QLODL� EDUDQJ� \DQJ�GLWHQWXNDQ� GDQ� KDUXV� GLED\DUNDQ� XQWXN�

PHQGDSDWNDQ�VXDWX�EDUDQJ��+DUJD�\DQJ�GLPDNVXGNDQ�DGDODK�KDUJD�WHOXU��KDUJD�

GDJLQJ�VDSL GDQ KDUJD�GDJLQJ�D\DP�EURLOHU�SDGD�WLQJNDWDQ�NRQVXPHQ �5XSLDK��

�� (ODVWLVLWDV� SHUPLQWDDQ� DGDODK� WLQJNDW� SHUXEDKDQ� SHUPLQWDDQ� WHUKDGDS�

EDUDQJ�MDVD��\DQJ�GLDNLEDWNDQ�DGDQ\D�SHUXEDKDQ�KDUJD�EDUDQJ�MDVD�WHUVHEXW�

�� (ODVWLVLWDV�+DUJD�PHUXSDNDQ� ³SHQJDUXK� SHUXEDKDQ� MXPODK�SHUPLQWDDQ� VXDWX�

EDUDQJ�VHEDJDL�DNLEDW�GDUL�SHUXEDKDQ�KDUJD�GDODP�VNDOD�EHVDU�

��� (ODVWLVLWDV�3HQGDSDWDQ�PHUXSDNDQ�³SHUXEDKDQ�SHUPLQWDDQ�DNDQ�VXDWX�EDUDQJ�

\DQJ�GLDNLEDWNDQ�ROHK�NHQDLNDQ�SHQGDSDWDQ��LQFRPH��ULLO NRQVXPHQ�GHQJDQ���

�VDWX��SHUVHQ�

��� (ODVWLVLWDV�6LODQJ�PHUXSDNDQ�SHUXEDKDQ�MXPODK�SHUPLQWDDQ�DNDQ�VXDWX�EDUDQJ�

\DQJ�PHPLOLNL�³KXEXQJDQ´��\DQJ�DSDELOD�VDODK�VDWX�KDUJD�GDUL� VXDWX�EDUDQJ�

PHQJDODPL�SHUXEDKDQ�MXJD�DNDQ�PHPSHQJDUXKL�EDUDQJ�ODLQQ\D�

��� 3HUPLQWDDQ�(ODVWLV�7LGDN�6HPSXUQD�PHUXSDNDQ�SHUXEDKDQ�KDUJD�SDGD VXDWX�

EDUDQJ�WLGDN�PHQJXEDK�MXPODK�SHUPLQWDDQ�EDUDQJ�WHUVHEXW�

��� 3HUPLQWDDQ�(ODVWLV�6HPSXUQD�PHUXSDNDQ�SURGXN�\DQJ�VDQJDW�SHND� WHUKDGDS�

SHUXEDKDQ�KDUJD�EHUDSDSXQ�WLQJNDW�SHUXEDKDQ�KDUJDQ\D�

��� 3HUPLQWDDQ�(ODVWLV�8QLWHU�PHUXSDNDQ�WLDS�SHUXEDKDQ����SDGD�KDUJD�GDUL�VXDWX�

EDUDQJ�MXJD�DNDQ�PHPSHQJDUXKL�SHUPLQWDDQ�VXDWX�EDUDQJ�WHUVHEXW�VHEHVDU����

��� 3HUPLQWDDQ� 7LGDN� (ODVWLV� PHUXSDNDQ� NRQGLVL� GLPDQD� VXDWX� EDUDQJ� DNDQ�

PHQJDODPL�SHUXEDKDQ�SHUPLQWDDQ�\DQJ�NHFLO�SDGD�WLQJNDWDQ�KDUJD�EHUDSDSXQ�

��� 3HUPLQWDDQ�(ODVWLV�PHUXSDNDQ��NRQGLVL�GLPDQD�VXDWX�EDUDQJ�DNDQ�PHQJDODPL�

SHUXEDKDQ�SHUPLQWDDQ�\DQJ�OHELK�EHVDU�SDGD�WLQJNDWDQ�KDUJD�EHUDSDSXQ�
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��� %DUDQJ 6XEWLWXVL�PHUXSDNDQ�EDUDQJ \DQJ�VDOLQJ�EHUNDLWDQ�DSDELOD�VXDWX�SURGXN�

PHQJDODPL� SHUXEDKDQ� �NHQDLNDQ� �KDUJD� DNDQ� PHQ\HEDENDQ� SHUXEDKDQ�

�NHQDLNDQ��SHUPLQWDDQ�SDGD�EDUDQJ�ODLQQ\D�

��� %DUDQJ .RPSOHPHQWHU� PHUXSDNDQ� EDUDQJ \DQJ� VDOLQJ� PHOHQJNDSL� DSDELOD�

VXDWX� SURGXN� PHQJDODPL� SHUXEDKDQ� �NHQDLNDQ�� KDUJD� DNDQ� PHQ\HEDENDQ�

SHUXEDKDQ��SHQXUXQDQ��SHUPLQWDDQ�SDGD�EDUDQJ�ODLQQ\D�

��� %DUDQJ�7LGDN�%HUNDLWDQ�PHUXSDNDQ�SURGXN�\DQJ� WLGDN�PHPLOLNL�NHWHUNDLWDQ�

VDWX�VDPD�ODLQQ\D�

��� %DUDQJ� LQIHULRU� PHUXSDNDQ EDUDQJ� \DQJ� DNDQ� PHQJDODPL� SHQXUXQDQ�

SHUPLQWDDQ�MLND�SHQGDSDWDQ�PHQJDODPL�SHQLQJNDWDQ�

��� %DUDQJ� 1RUPDO� PHUXSDNDQ� EDUDQJ� \DQJ� PHPLOLNL� KXEXQJDQ� \DQJ� SRVLWLI�

GHQJDQ�SHQGDSDWDQ�

(� 7HNQLN�$QDOLVLV

�� 8ML�6WDWLVWLN

³6HFDUD� OXDV� DQDOLVLV� UHJUHVL� GLDUWLNDQ� VHEDJDL� VXDWX� DQDOLVLV� WHQWDQJ�

NHWHUJDQWXQJDQ�VXDWX�YDULDEHO�NHSDGD�YDULDEHO�ODLQ�\DLWX�YDULDEHO�EHEDV�GDODP�

UDQJND�PHPEXDW�HVWLPDVL�DWDX�SUHGLNVL�GDUL�QLODL�UDWD�UDWD�YDULDEHO�WHUJDQWXQJ�

GHQJDQ�GLNHWDKXLQ\D�QLODL�YDULDEHO�EHEDV�´��%DVXNL�������

0HWRGH�DQDOLVLV�GDWD�\DQJ�GLJXQDNDQ�DGDODK�$QDOLVLV� UHJUHVL�EHUJDQGD�\DQJ�

GLJXQDNDQ� XQWXN� PHQJXML� SHQJDUXK� VXDWX� �OHELK� GDUL� VDWX� YDULDEHO� LQGHSHQGHQ�

WHUKDGDS�VDWX�YDULDEHO�GHSHQGHQ SDGD�GDWD�SDQHO��%HULNXW�DGDODK�PRGHO�SHUKLWXQJDQ�

\DQJ�GLJXQDNDQ EHUGDVDUNDQ�IXQJVL�SHUPLQWDDQ ��

ܳ݀ ൌ ߚ  ଵߚ ଵܺ௧  ଶܺଶ௧ߚ  ଷܺଷ௧ߚ  ସܺସ௧ߚ  ହܺହ௧ߚ  ܺ௧ߚ  ܺ௧ߚ  ௧଼଼ܺߚ  ݁

.HWHUDQJDQ��
�� 4G  �3HUPLQWDQ�WHOXU�D\DP�UDV�
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�� ȕ�  �.RQVWDQWD
�� ȕ��± ȕ�  �.RHILVLHQ�UHJUHVL�YDULDEHO�LQGHSHQGHQ
�� ;�  �+DUJD�7HOXU�$\DP�5DV
�� ;�  �+DUJD�'DJLQJ�6DSL
�� ;�  �+DUJD�'DJLQJ�$\DP�%URLOHU
�� ;�  �-XPODK�3HQGXGXN
�� ;�  �-XPODK�0DKDVLVZD
�� ;�  �-XPODK�:LVDWDZDQ
��� ;�  �-XPODK�5XPDK�0DNDQ GDQ 5HVWRUDQ
��� ;�  �3HQGDSDWDQ
��� H  �HUURU
��� W  �ZDNWX
��� L�  �.DEXSDWHQ�.RWD

0HQXUXW�:LGDUMRQR�GDODP�6DNWL���������XQWXN�PHQJHVWLPDVL�SDUDPHWHU�PRGHO�

GHQJDQ� GDWD� SDQHO� GDSDW� GLODNXNDQ� GHQJDQ� WLJD� PRGHO� DQDOLVLV� \DLWX� GHQJDQ�

PHQJJXQDNDQ� PRGHO�&RPPRQ (IIHFW�� IL[HG� HIIHFW�� GDQ� UDQGRP� HIIHFW�� 7DKDSDQ�

EHULNXWQ\D�\DLWX�PHQJHWDKXL�PRGHO�PDQD�\DQJ�OHELK�WHSDW�XQWXN�GLJXQDNDQ�GDODP�

PHQJHVWLPDVL� SDUDPHWHU� PRGHO� GDWD� SDQHO GHQJDQ� PHODNXNDQ� SHQJXMLDQ� \DLWX�

GHQJDQ�XML�FKRZ��XML�KDXVPDQ��GDQ�XML�ODJUDQJH�PXOWLSOLHU�

8ML�FKRZ GLODNXNDQ�XQWXN�PHQJHWDKXL�PRGHO�PDQD�\DQJ�OHELK�WHSDW�GLJXQDNDQ�

GLDQWDUD�PRGHO�FRPPRQ�HIIHFW�GDQ�PRGHO� IL[HG� HIIHFW \DLWX� GHQJDQ�PHOLKDW� QLODL�

SURE��)�DSDELOD���GDUL�EDWDV�NULWLV��������PDND�PRGHO�IL[HG�HIIHFW�DGDODK�PRGHO�\DQJ�

OHELK�WHSDW�XQWXN�GLJXQDNDQ�GDQ�EHJLWX�SXOD VHEDOLNQ\D�

8ML� KDXVPDQ GLODNXNDQ� XQWXN� PHQJHWDKXL� PRGHO� PDQD� \DQJ� OHELK� WHSDW�

GLJXQDNDQ� GLDQWDUD� PRGHO� IL[HG� HIIHFW� GDQ� PRGHO� UDQGRP� HIIHFW \DLWX� GHQJDQ�

PHOLKDW�QLODL�SURE��FKL�VTXDUHV DSDELOD���GDUL�WDUDI�VLJQLILNDQVL �������PDND�PRGHO�

IL[HG� HIIHFW� DGDODK� PRGHO� \DQJ� OHELK� WHSDW� XQWXN� GLJXQDNDQ� GDQ� EHJLWX� SXOD�

VHEDOLNQ\D�

8ML� ODJUDQJH� PXOWLSOLHU� WLGDN� SHUOX� GLODNXNDQ� MLND� KDVLO� GDUL� SHQJXMLDQ� 8ML�

KDXVPDQ PHQXQMXNNDQ�EDKZD�PRGHO� IL[HV�HIIHFW DGDODK�PRGHO�\DQJ�SDOLQJ� WHSDW�
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GLJXQDNDQ� XQWXN� PHQJHVWLPDVL� SDUDPHWHU� PRGHO� GL� NDUHQDNDQ� 8ML� ODJUDQJH�

PXOWLSOLHU GLODNXNDQ� XQWXN�PHQJHWDKXL�PRGHO�PDQD� \DQJ� OHELK� WHSDW� GLJXQDNDQ�

GLDQWDUD�PRGHO�UDQGRP�HIIHFW GDQ�PRGHO�FRPPRQ�HIIHFW�\DLWX�GHQJDQ�PHOLKDW�QLODL�

S YDOXH� DSDELOD���GDUL�EDWDV�NULWLV��������PDND�PRGHO�UDQGRP�HIIHFW DGDODK�PRGHO�

\DQJ�OHELK�WHSDW�XQWXN�GLJXQDNDQ GLEDQGLQJNDQ�GHQJDQ�PRGHO�FRPPRQ�HIIHFW GDQ�

EHJLWX�SXOD�VHEDOLNQ\D�

6HWHODK�GLODNXNDQ�SHPLOLKDQ�PRGHO�\DQJ�WHSDW�XQWXN�SHQHOLWLDQ�LQL��NHPXGLDQ�

GLODNXNDQ�XML� DVXPVL� NODVLN�XQWXN�PHQJHWDKXL� DSDNDK�PRGHO�SDGD�SHQHOLWLDQ� LQL�

WHODK� PHPHQXKL� V\DUDW� %/8(� �%HVW� /LQLHU� 8QELDV� (VWLPDWRU�� %DVXNL� ������

PHQMHODVNDQ�EDKZD�XML�DVXPVL�NODVLN�GDODP�UHJUHVL�OLQLHU�GHQJDQ�SHQGHNDWDQ�2/6�

�2UGLQDU\�/HDVW�6TXDUHG��PHOLSXWL�XML�/LQLHULWDV��$XWRNRUHODVL��+HWHURVNHGDVWLVLWDV��

0XOWLNROLQLHULWDV�� GDQ� 1RUPDOLWDV�� 1DPXQ�� WLGDN� VHPXD� XML� DVXPVL� NODVLN� KDUXV�

GLODNXNDQ�� SDGD� SHQHOLWLDQ� \DQJ� PHQJJXQDNDQ� GDWD� SDQHO� VHEDJDL� MHQLV� GDWD�

SHQHOLWLDQQ\D�\DQJ�SHUOX�XQWXN�GLODNXNDQ�XML�DVXPVL�NODVLN�KDQ\D�PHQJJXQDNDQ�

GXD�XML�\DLWX�XML�0XOWLNROLQLHULWDV�GDQ�XML�+HWHURVNHGDVWLVLWDV�

0HQXUXW� 1DFKURZL� GDQ�+DUGLXV� GDODP� 6DNWL� ������ PXOWLNROLQLHULWDV� EHUDUWL�

DGDQ\D�KXEXQJDQ�OLQLHU�GLDQWDUD�YDULDEHO�EHEDV��0HQXUXW�:LGDUMRQR�GDODP�6DNWL�

������ � SHQJDPELODQ�NHSXWXVDQ�PHWRGH�NRUHODVL�EHUSDVDQJDQ�GLODNXNDQ�MLND��

D� 1LODL�NRUHODVL�GDUL�PDVLQJ�PDVLQJ�YDULDEHO�EHEDV��������PDND�WLGDN�PHQRODN�

+��DWDX�WLGDN�WHUMDGL�PDVDODK�PXOWLNROLQLHULWDV�

E� 1LODL�NRUHODVL�GDUL�PDVLQJ�PDVLQJ�YDULDEHO�EHEDV�!������PDND�WRODN�+��DWDX�

WHUMDGL�PDVDODK�PXOWLNROLQLHULWDV�
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6HGDQJNDQ� +HWHURNHGDVWLVLWDV� DGDODK� VLWXDVL� WLGDN� NRQVWDQQ\D� YDULDQV �%DVXNL��

������ -LND� QLODL� SUREDELOLWDV� GDUL� VHPXD� YDULDEHO� OHELK� EHVDU� GDUL� QLODL� EDWDV�

VLJQLILNDQVL��������PDND�WLGDN�DGD�JHMDOD�KHWHURVNHGDVWLVLWDV�

�� 8ML�.HOD\DNDQ�3DGD�0RGHO��

:LMD\D�PHQMHODVNDQ� GDODP�+DU\DWL� ������ ³8QWXN�PHQJHWDKXL� EHUDSD� EHVDU�

SHUDQ�DWDX�NRQWULEXVL�GDUL�EHEHUDSD�YDULDEHO�EHEDV��GLJXQDNDQ�NRHILVLHQ�GHWHUPLQDVL�

�5����XML�)��2YHU�DOO�WHVW��GDQ�XML�W��,QGLYLGXDO�WHVW��´

D� .RHILVLHQ�'HWHUPLQDVL�\DQJ�'LVHVXDLNDQ��$GMXVWHG�ܴଶ�

.RHILVLHQ� 'HWHUPLQDVL� �ܴଶ�� GLJXQDNDQ� XQWXN� PHQMHODVNDQ� VHEHUDSD EHVDU�

SURSRUVL� YDULDVL� YDULDEHO� GHSHQGHQ�GLMHODVNDQ�ROHK�YDULDEHO� LQGHSHQGHQ� 1DPXQ��

EHUEHGD� XQWXN� DQDOLVLV� UHJUHVL� \DQJ� PHQJJXQDNDQ� OHELK� GDUL� GXD� YDULDEHO�

LQGHSHQGHQ� %DVXNL�������PHQMHODVNDQ�GDODP�EXNXQ\D�

³6DODK� VDWX� SHUVRDODQ� EHVDU� SHQJJXQDDQ� NRHILVLHQ� GHWHUPLQDVL� ܴଶ GHQJDQ�

GHPLNLDQ�DGDODK�QLODL�ܴଶ VHODOX�PHQDLN�NHWLND�PHQDPEDK�YDULDEHO�LQGHSHQGHQ�

;� GDODP�PRGHO� ZDODXSXQ� SHQDPEDKDQ� YDULDEHO� LQGHSHQGHQ�;� EHOXP� WHQWX�

PHPSXQ\DL� MXVWLILNDVL� DWDX� SHPEHQDUDQ� GDUL� WHRUL� HNRQRPL� DWDXSXQ� ORJLND�

HNRQRPL�� 3DUD� DKOL� HNRQRPHWULND� WHODK�PHQJHPEDQJNDQ� DOWHUQDWLI� ODLQ� DJDU�

QLODL�ܴଶ WLGDN�PHUXSDNDQ�IXQJVL�GDUL�YDULDEHO�LQGHSHQGHQ��6HEDJDL�$OWHUQDWLI�

GLJXQDNDQ�ܴଶ \DQJ�GLVHVXDLNDQ��DGMXVWHG�ܴଶ��GHQJDQ�UXPXV�VHEDJDL�EHULNXW��

തܴଶ ൌ ͳ െ
ሺσ Ƹ݁

ଶሻȀሺ݊ െ ݇ሻ

σሺ ܻ െ തܻሻଶ Ȁሺ݊ െ ͳሻ

GLPDQD� N�  � MXPODK� SDUDPHWHU�� WHUPDVXN� LQWHUVHS� GDQ� Q�  � MXPODK� REVHUYDVL��

7HUPLQRORJL� NRHILVLHQ� GHWHUPLQDVL� \DQJ� GLVHVXDLNDQ� LQL� NDUHQD� GLVHVXDLNDQ�
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GHQJDQ�GHUDMDW�NHEHEDVDQ� �GI��GLPDQD σ Ƹ݁
ଶ PHPSXQ\DL�GI� VHEHVDU�Q� � N�GDQ�

σሺ ܻ െ തܻሻଶ GHQJDQ�GI�VHEHVDU�Q�±��´ �%DVXNL�������

E� 8ML�)

8ML� )� GLODNXNDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� VHOXUXK� YDULDEHO� LQGHSHQGHQ�

WHUKDGDS�YDULDEHO�GHSHQGHQ� %DVXNL������� PHQMHODVNDQ�8ML�)�LQL�ELVD�GLMHODVNDQ�

GHQJDQ�PHQJJXQDNDQ�DQDOLVLV�YDULDQ��DQDO\VLV�RI�YDULDQFH� �$129$��GDQ�XQWXN�

PHQJXML� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� YDULDEHO� GHSHQGHQ� VHFDUD� EHUVDPD�VDPD�

PHODOXL�WDKDSDQ�\DQJ�GDSDW�GLMHODVNDQ�VEE��

�� 0HPEXDW�KLSRWHVLV�QRO��+���GDQ�KLSRWHVLV�DOWHUQDWLI��+D��VEE��

+� ��ȕ� ȕ�  ������� �ȕN� ��
+D ��ȕ���ȕ� ��������� ȕN�� �

�� 0HQFDUL�QLODL�)�KLWXQJ�GHQJDQ�IRUPXOD GDQ�QLODL�)�NULWLV�GDUL�WDEHO�GLVWULEXVL�)��

1LODL�)�NULWLV�EHUGDVDUNDQ�EHVDUQ\D�Į GDQ�GI�GLPDQD�EHVDUQ\D�GLWHQWXNDQ�ROHK�

QXPHUDWRU��N����GDQ�GI�XQWXN�GHQRPLQDWRU��Q�N��

�� .HSXWXVDQ�PHQRODN�DWDX�PHQHULPD�+� VEE��-LND�)�KLWXQJ�!�)�NULWLV DWDX�QLODL�

SURE� )���EDWDV�NULWLWLV���������PDND�PHQRODN�+� GDQ�VHEDOLNQ\D�MLND�)�KLWXQJ�
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