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3DGD� SHUHQFDQDDQ� LQL� GLXVDKDNDQ� OXDV� SDGD� UXDQJ�
EDOOURRP�VHHIHNWLI�PXQJNLQ�DJDU�GDSDW�PHPDNVLPDONDQ�IXQJVLQ\D��
VHKLQJJD� NRORP� KDQ\D� WHUGDSDW� SDGD� XMXQJ�XMXQJ� EHQWDQJ� VDMD�
+DO�LQL GLNDUHQDNDQ VXDWX UXDQJDQ OXDV�\DQJ�PHPHUOXNDQ EHQWDQJ
SDQMDQJ PHPLOLNL EDQ\DN NRORP� GL� WHQJDKQ\D�� 6HEDJDL� ODQJNDK�
HIHNWLI�PDND�GLODNXNDQ�SHUXEDKDQ� VWUXNWXU�SDGD�ODQWDL� � WHUVHEXW�
PHQJJXQDNDQ�VLVWHP�EHWRQ�SUDWHNDQ��3HUNHPEDQJDQ�VLVWHP�EHWRQ�
SUDWHNDQ� \DQJ� VHPDNLQ� SHVDW� GDODP� SHUHQFDQDDQ� JHGXQJ�
PHPEXWXKNDQ�SHUWLPEDQJDQ�WHUWHQWX��XQWXN� LWX�GLJXQDNDQ�VLVWHP�
EHWRQ�SUDWHJDQJ XQWXN�NHPXGDKDQ�NRQVWUXNVL�SDGD�JHGXQJ�

'DODP SHUHQFDQDDQ\D JHGXQJ $SDUWHPHQW� %DOH�+LQJJLO
GLUHQFDQDNDQ XODQJ PHQMDGL����ODQWDL GHQJDQ PHQJJXQDNDQ EDORN
SUDWHJDQJ�SDGD�ODQWDLDWDS�\DQJ�DNDQ GLIXQJVLNDQ VHEDJDL UXDQJ
SHUWHPXDQ EHUGDVDUNDQ��61,�����������GDQ�(XURFRGH�(1������
��������� \DQJ� GLKDVLONDQ EDKZD EHWRQ SUDWHNDQ� \DQJ� GLGHVDLQ
PHQJJXQDNDQ� (1� �������������� PHPEXWXKNDQ JD\D )R OHELK
NHFLO GLEDQGLQJ 61,��+DO�LWX GLNDUHQDNDQ NDUHQD NHKLODQJDQ JD\D
SUDWHJDQJ�\DQJ�OHELK NHFLO VHUWD XNXUDQ OHEDU HIHNWLI�\DQJ�EHVDU��

1DPD�0DKDLVZD� ��(UGKLND'ZLSXWUD:DK\XUHQGUD�
153� � � �����������������
'HSDUWHPHQ� � ��7HNQLN�6LSLO�)763.�,76�

$EVWUDN�
� *HGXQJ�$SDUWHPHQ�%DOH�+LQJJLO�GL�6XUDED\D�PHUXSDNDQ�
VWUXNWXU�EDQJXQDQ�EHWRQ�EHUWXODQJ����ODQWDL�GHQJDQ�EHEHUDSD�WLSH�
GLPHQVL�NRPSRQHQ�JHGXQJ�\DQJ�EHUEHGD�EHGD��/RNDVL��$SDUWHPHQ�
%DOH� +LQJJLO� EHUDGD� GL� -O�� 'U�� ,U�� 6RHNDUQR��0HUU� ,,�� 6XUDED\D�
GHQJDQ�NHWLQJJLDQ�WRWDO��������P��'DODP�EDKDVDQ�7XJDV�$NKLU�LQL��
DNDQ� GLUHQFDQDNDQ� XODQJ� VHEDJDL� EDOOURRP� \DQJ� GLIXQJVLNDQ�
XQWXN�UXDQJ�SHUWHPXDQ�
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3UHOLPLQDU\� GHVLJQ� \DQJ� VHVXDL GHQJDQ VWDQGDU NULWHULD
SHUDQFDQJDQ VWUXNWXU� DJDU� EDORN� \DQJ� GLUHQFDQDNDQ PHPLOLNL
SHQDPSDQJ�\DQJ�HIHNWLI�GDQ�HILVLHQ XQWXN EHNHUMD PHQDKDQ EHEDQ��
6HODLQ LWX�� SHUXEDKDQ VXDWX VWUXNWXU� MXJD�PHPSHQJDUXKL EHEDQ�
\DQJ�EHNHUMD�GDQ�DQDOLVD VWUXNWXU VHKLQJJD NHGXD KDO LQL VDQJDW
SHQWLQJ GLKLWXQJ XODQJ� GHPL� PHQGDSDWNDQ VXDWX VWUXNWXU� \DQJ�
VHVXDL�GDQ�HNRQRPLV��3HUHQFDQDDQ SRQGDVL�MXJD�GLSHUOXNDQ�DJDU�
GLPHQVLQ\D VHVXDL GHQJDQ EHVDU�EHEDQ�\DQJ�GLSLNXO�GDQ�NRQGLVL�
WDQDK� GL� ODSDQJDQ�� 6HODLQ� LWX�� VHPXD� SHUHQFDQDDQ� LQL� KDUXV�
GLWXDQJNDQ�GDODP�EHQWXN�JDPEDU�DJDU�RUDQJ�ODLQ�GDSDW�PHQJHUWL�
KDO�± KDO�DSD�\DQJ�KDUXV�GLNHUMDNDQ�

.DWD�.XQFL���%HWRQ�3UDWHJDQJ��0RGLILNDVL��%HWRQ�%HUWXODQJ��61,�
�����������(XURFRGH��(1��������������
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$EVWUDFW

%DOH� +LQJJLO� $SDUWPHQW� %XLOGLQJ� LQ� 6XUDED\D� LV� D� ���
VWRUH\� VWUXFWXUH� RI� UHLQIRUFHG� FRQFUHWH� EXLOGLQJV� ZLWK� VHYHUDO�
GLIIHUHQW�W\SHV�RI�EXLOGLQJ�FRPSRQHQW�GLPHQVLRQV��7KH�ORFDWLRQ�RI�
%DOH� +LQJJLO� $SDUWPHQWV� LV� RQ� -O�� 'U�� ,U�� 6RHNDUQR�� 0HUU� ,,��
6XUDED\D�ZLWK�D�WRWDO�KHLJKW�RI��������P��,Q�WKH�GLVFXVVLRQ�RI�WKLV�
)LQDO�3URMHFW��LW�ZLOO�EH�UH�SODQQHG�DV�D�EDOOURRP�WKDW�IXQFWLRQV�IRU�
WKH�PHHWLQJ�URRP�

,Q�WKLV�SODQQLQJ��WKH�EDOOURRP�VSDFH�LV�PDGH�DV�ZLGHO\�DV�
SRVVLEOH� LQ�RUGHU� WR�PD[LPL]H� LWV� IXQFWLRQ�� VR� WKDW� WKH� FROXPQ� LV�
RQO\�DW�WKH�HQGV��7KLV�LV�EHFDXVH�D�ODUJH�URRP�WKDW�UHTXLUHV�D�ORQJ�
VSDQ�KDV�PDQ\�FROXPQV� LQ� WKH�FHQWHU��-XGJLQJ� IURP�LWV� IXQFWLRQ��
WKH�PHHWLQJ�URRP�RU�VHPLQDU�URRP�PXVW�EH�LQ�WKH�IRUP�RI�D�ODUJH�
URRP�WR�DFFRPPRGDWH�PDQ\�SHRSOH�ZLWKRXW�D�FROXPQ�LQ�WKH�FHQWHU��
,Q� JHQHUDO�� RUGLQDU\� UHLQIRUFHG� FRQFUHWH� LV� FRQVLGHUHG� OHVV�
HIIHFWLYH� ERWK� LQ� WHUPV� RI� PDWHULDO� DQG�PDWHULDO�� DV� DQ� HIIHFWLYH�
VWHS�� SUHVWUHVVHG� FRQFUHWH� V\VWHP�� 7KH� GHYHORSPHQW� RI� WKH�
SUHVWUHVVHG�FRQFUHWH�V\VWHP�WKDW�LV�LQFUHDVLQJO\�UDSLG�LQ�EXLOGLQJ�
SODQQLQJ� UHTXLUHV� FHUWDLQ� FRQVLGHUDWLRQV�� IRU� WKDW� LW� LV� XVHG�
SUHVWUHVVHG�FRQFUHWH�V\VWHPV��IRU�HDVH�RI�FRQVWUXFWLRQ�LQ�EXLOGLQJV�

7KH %DOH�+LQJJLO�$SDUWPHQW�EXLOGLQJ�LV�SODQQHG�WR�EH�UH�
EXLOW�LQWR����IORRUV�XVLQJ�SUHVWUHVVHG�EHDPV�RQ�WKH�URRI�IORRU�ZKLFK�

1DPD�0DKDLVZD� ��(UGKLND�'ZLSXWUD�:DK\XUHQGUD�
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'HSDUWHPHQ� � ��7HNQLN�6LSLO�)763.�,76�
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ZLOO� IXQFWLRQ� DV� PHHWLQJ� URRPV� EDVHG� RQ� 61,� ������ ����� DQG�
(XURFRGH� (1� ���������� ����� ZKLFK� SURGXFHG� WKDW� SUHVWUHVVHG�
FRQFUHWH�GHVLJQHG�XVLQJ�(1������ ����������UHTXLUHV�D�)R�IRUFH�LV�
VPDOOHU�WKDQ�61,��7KDW�LV�EHFDXVH�RI�WKH�ORVV�RI�VPDOOHU�SUHVWUHVVLQJ�
IRUFHV�DQG�ODUJH�HIIHFWLYH�ZLGWK�VL]HV��3UHOLPLQDU\�GHVLJQ�WKDW�LV�LQ�
DFFRUGDQFH�ZLWK�WKH�VWDQGDUG�GHVLJQ�FULWHULD�VR�WKDW�WKH�SODQQHG�
EHDP� KDV�DQ� HIIHFWLYH� DQG� HIILFLHQW� FURVV� VHFWLRQ� IRU�ZRUNLQJ� WR�
ZLWKVWDQG�WKH�ORDG��,Q�DGGLWLRQ��FKDQJHV�LQ�D�VWUXFWXUH�DOVR�DIIHFW�
WKH�ORDG�DFWLQJ�DQG�DQDO\VLV�RI�WKH�VWUXFWXUH�VR�WKDW�WKHVH�WZR�WKLQJV�
DUH� YHU\� LPSRUWDQW� WR� EH� UHFDOFXODWHG� LQ� RUGHU� WR� REWDLQ� DQ�
DSSURSULDWH� DQG� HFRQRPLFDO� VWUXFWXUH�� )RXQGDWLRQ� SODQQLQJ� LV�
DOVR�QHHGHG�VR�WKDW�WKH�GLPHQVLRQV�DUH�LQ�DFFRUGDQFH�ZLWK�WKH�ORDG�
ERUQH�DQG�VRLO�FRQGLWLRQV�LQ�WKH�ILHOG��,Q�DGGLWLRQ��DOO�RI�WKHVH�SODQV�
PXVW� EH� GUDZQ� LQ� WKH� IRUP� RI� LPDJHV� VR� WKDW� RWKHU SHRSOH� FDQ�
XQGHUVWDQG�WKH�WKLQJV�WKDW�PXVW�EH�GRQH�

.DWD� .XQFL� �� 3UHVWUHVVHG� &RQFUHWH�� 0RGLILFDWLRQ� �� 5HLQIRUFHG�
&RQFUHWH��61,������������(XURFRGH��(1��������������
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3XML�GDQ�V\XNXU�NH�KDGLUDW�7XKDQ�<DQJ�0DKD�(VD�NDUHQD�
DWDV� EHUNDW� UDKPDW�� NDVLK� GDQ� ELPELQJDQ�1\D� SHQXOLV� GDSDW�
PHQ\HOHVDLNDQ� 3URSRVDO� 7XJDV� $NKLU� \DQJ� EHUMXGXO� ³'HVDLQ
0RGLILNDVL� 6WUXNWXU� *HGXQJ� 7RZHU� $�$SDUWHPHQW� %DOH� +LQJJLO�
0HQJJXQDNDQ�6LVWHP�%DORN�3UDWHNDQ�%HUGDVDUNDQ�6QL����������
'DQ�(XURFRGH�(Q��������������´�LQL�GHQJDQ�EDLN�GDQ�WHSDW�ZDNWX�
3DGD�DNKLU�NDWD��SHQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK�\DQJ�VHEHVDU�
EHVDUQ\D�NHSDGD��

�� %DSDN� 3URI�� 7DYLR�� 6�7���0�7��� 3K�' GDQ� 3URI�� 'U�� ,U�� ,�
*XVWL�3XWX�5DND VHODNX�GRVHQ�NRQVXOWDVL�3URSRVDO�7XJDV�
$NKLU�

�� .HGXD�RUDQJ�WXD�GDQ�NHOXDUJD�VD\D \DQJ�VHQDQWLDVD�VHODOX�
PHQGXNXQJ� VD\D� GDQ�PHPEHULNDQ� VHPDQJDW� GDQ� GRDQ\D�
VDDW�VD\D�MDWXK�EDQJXQ�PHQJHUMDNDQ�7XJDV�$NKLU�LQL�VHUWD�
VHODOX� PHQJLQJDWNDQ� NHSDGD� VD\D� EDKZD� NHVHKDWDQ� GDQ�
NHVHODPDWDQ�DGDODK�\DQJ�XWDPD

�� 6KDVDGKDUD�3UDPHVWL \DQJ�VHQDQWLDVD�PHPEHULNDQ�KLEXUDQ�
GDQ� VHPDQJDW� NHSDGD� VD\D� GDODP� PHQJHUMDNDQ� 7XJDV�
$NKLU� VHUWD� VHODOX� PDX�PHQGHQJDUNDQ� NHOXK� NHVDK� VD\D�
VHODPD�LQL��

�� 7HPDQ�± WHPDQ�QHWL]HQ \DQJ�VHODOX�PHPEHULNDQ�KLEXUDQ�
GDQ�JRVVLS�± JRVVLS�WHUXSGDWH

�� %DSDN�GDQ� ,EX� GRVHQ� VHUWD� VWDI�SHQJDMDU� -XUXVDQ�7HNQLN�
6LSLO� )76/.� ± ,76 \DQJ� VXGDK� PHPEHULNDQ� LOPXQ\D�
VHODPD�LQL

�� %DSDN� GDQ� ,EX� 78� \DQJ� PHPEDQWX� GDQ� PHPXGDKNDQ�
GDODP�KDO�DGPLQLVWUDVL�GDQ�EHUNDV�± EHUNDV�

�� 5HNDQ� ± UHNDQ� 6���� VHUWD� VHPXD� SLKDN� \DQJ� WHODK�
PHPEDQWX�SHQ\XVXQDQ�7XJDV�DNKLU�LQL�
'DODP� SHQXOLVDQ� 3URSRVDO� 7XJDV� $NKLU� LQL�� VD\D�

PHQ\DGDUL� EDKZD�PDVLK� DGD� NHNXUDQJDQ��0DND� NULWLN� GDQ� VDUDQ�
\DQJ�EHUVLIDW�PHPEDQJXQ�VDQJDW�NDPL�KDUDSNDQ�GHPL�ODSRUDQ�LQL�
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6HPRJD� SURSRVDO� LQL� GDSDW� PHPEHULNDQ� PDQIDDW� EDJL�
SHPEDFD��SHQXOLV�GDQ�VHPXD�SLKDN�\DQJ�WHUNDLW�

6XUDED\D��-DQXDUL ����

3HQXOLV
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��� 3HUXPXVDQ�0DVDODK ���������������������������������������� �

����� 3HUPDVDODKDQ�8WDPD��������������������������������������� �

����� 'HWDLO�3HUPDVDODKDQ ��������������������������������������� �

��� 7XMXDQ ������������������������������������������������������������ �

��� %DWDVDQ�0DVDODK��������������������������������������������� �

��� 0DQIDDW7XJDV$NKLU ���������������������������������������� �

%$%�,, 7,1-$8$1�3867$.$���������������������������������� �

��� 8PXP ������������������������������������������������������������ �

��� 'HVDLQ�%DORN�3UDWHJDQJ ���������������������������������� �

��� %DORN3UDWHJDQJ�61,�����������GDQ�(1��������
������ ���������������������������������������������������������� ��

��� %DORN�3UDWHJDQJ�SDUVLDO �������������������������������� ��

��� 'DPSDN� 3HPEHULDQ� 3DVFD� 7DULN� 3DGD�
%DORN7HUKDGDS�*HGXQJ�%HUWLQJNDW ��������������� ��

��� 6KHDU�:DOO ���������������������������������������������������� ��

����� )XQJVL�GDUL�6KHDU�:DOO ���������������������������������� ��

��� 6LVWHP�0RQROLW�SDGD�%DORN�3UDWHJDQJ����������� ��
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��� 3HQJDUXK�*D\D�*HPSD���������������������������������� ��

����� 3HQJDUXK�*HPSD�+RUL]RQWDO ������������������������� ��

����� 3HQJDUXK�*HPSD�9HUWLNDO ����������������������������� ��

%$%�,,, 0(72'2/2*,�������������������������������������������� ��

��� 8PXP ���������������������������������������������������������� ��

��� %DJDQ�$OLU�3HQ\HOHVDLDQ�7XJDV�$NKLU ����������� ��

��� 3HQJXPSXODQ�'DWD���������������������������������������� ��

��� 6WXGL�/LWHUDWXU����������������������������������������������� ��

��� 3UHOLPLQDU\� 'HVDLQ� 6WUXNWXU� 8WDPD� 1RQ�
3UDWHJDQJ������������������������������������������������������ ��

����� 3HUHQFDQDDQ�'LPHQVL�%DORN�,QGXN���������������� ��

����� 3HUHQFDQDDQ�'LPHQVL�.RORP ������������������������ ��

��� 3UHOLPLQDU\�'HVDLQ�VWUXNWXU�XWDPD�SUDWHJDQJ ��

��� 3HUHQFDQDDQ�6WUXNWXU�6HNXQGHU ��������������������� ��

����� 3HUHQFDQDDQ�3HODW�3HUHQFDQDDQ�'LPHQVL�3HODW
��������������������������������������������������������������������� ��

����� 3HUHQFDQDDQ�'LPHQVL�7DQJJD ����������������������� ��

����� 3HUHQFDQDDQ�%DORN�/LIW ��������������������������������� ��

����� 3HUHQFDQDDQ�%DORN�$QDN ������������������������������ ��

��� 3HPEHEDQDQ ������������������������������������������������� ��

����� %HEHDQ�0DWL ������������������������������������������������� ��

����� %HEDQ +LGXS������������������������������������������������� ��

����� %HEDQ�*HPSD ����������������������������������������������� ��

����� .RPELQDVL ���������������������������������������������������� ��

��� $QDOLVD�6WUXNWXU�������������������������������������������� ��
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����� .RQWURO�3HUPRGHODQ�6WUXNWXU ������������������������ ��

���� 3HUHQFDQDDQ�6WUXNWXU�8WDPD�1RQ�3UDWHJDQJ � ��

������ 3HUHQFDQDDQ�7XODQJDQ�%DORN ������������������������ ��

������ 3HUHQFDQDDQ�7XODQJDQ�.RORP����������������������� ��

���� 3HUKLWXQJDQ�6WUXNWXU�8WDPD�3UDWHJDQJ���������� ��

������ 3HUKLWXQJDQ�0HQJJXQDNDQ�61,���������� ��� ��

������ 0HQJJXQDNDQ�(1�������������� ����������������� ��

���� 6LVWHP�+XEXQJDQ�%DORN�.RORP �������������������� ��

������ 0HWRGH�3HODNVDQDDQ�%HWRQ�3UDWHJDQJ�GHQJDQ�
6LVWHP�0RQROLW ��������������������������������������������� ��

���� 3HUHQFDQDDQ�3RQGDVL������������������������������������� ��
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7DEHO������ .HODV�NHNXDWDQ�WDULN�XQWXN�EHWRQ��1�PP�� ������������ ��
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7DEHO������ +XEXQJDQ�DQWDUD�NHKLODQJDQ�UHOD[DVL�GDQ�ZDNWX�
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7DEHO������ *UDILN�6SDVL�0DNVLPXP ���������������������������������������� ��
7DEHO������ 'LDPHWHU�0DNVLPXP�7XODQJDQ������������������������������ ��
7DEHO������ %DVH�&RHIILFLHQW�Į ������������������������������������������������� ��
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7DEHO����� 5HNDSLWXODVL�'LPHQVL�%DORN�,QGXN��������������������������� ��
7DEHO����� 5HNDSLWXODVL�'LPHQVL�%DORN�$QDN ��������������������������� ��
7DEHO����� 5HNDSLWXODVL�'LPHQVL�%DORN�3UDWHNDQ ���������������������� ��
7DEHO����� 5HNDSLWXODVL�3HUKLWXQJDQ�7XODQJDQ�7DQJJD ��������������
7DEHO����� 5HNDS�3HPEHEDQDQ�*UDYLWDVL�������������������������������������
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7DEHO����� 3HPEHEDQDQ�*UDYLWDVL�SDGD�(7$%6 �������������������������
7DEHO����� 5HVSRQ�6SHNWUXP�'HVDLQ�������������������������������������������
7DEHO����� .RHILVLHQ�%DWDV�$WDV�3HULRGD�*HGXQJ������������������������
7DEHO����� 0RGDO�3HULRGH�GDQ�)UHNXHQVL�������������������������������������
7DEHO������ %HUDW�(IHNWLI�6WUXNWXU�����������������������������������������������
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7DEHO������ 5HDNVL�%HEDQ�*HPSD�$UDK�;�GDQ�<�6HWHODK�'L�
%HULNDQ�)DNWRU�6NDOD������������������������������������������������������������������
7DEHO������ 5HDNVL�3HUOHWDNDQ�GDQ�3HUVHQWDVH�*D\D�*HVHU�\DQJ�
'LSLNXO�DNLEDW�*HPSD�$UDK�;�GDQ�$UDK�< ���������������������������������
7DEHO������ 0RGDO�3DUWLVLSDVL�0DVVD ������������������������������������������
7DEHO������ %DWDV�6LPSDQJDQ�*HGXQJ ����������������������������������������
7DEHO������ *HPSD�$UDK�; ��������������������������������������������������������
7DEHO������ *HPSD�$UDK�< ��������������������������������������������������������
7DEHO������ .HNXDWDQ�WHNDQ�EHWRQ�SDGD�EHUEDJDL�XPXU ���������������
7DEHO������ 5HNDSLWXODVL�.RQWURO�7HJDQJDQ�6HEHOXP�3HUKLWXQJDQ�
.HKLODQJDQ�6DDW�.HDGDDQ�7UDQVIHU���������������������������������������������
7DEHO������ 5HNDSLWXODVL�.RQWURO�7HJDQJDQ�6HEHOXP�3HUKLWXQJDQ�
.HKLODQJDQ�6DDW�.HDGDDQ�6HUYLFH ����������������������������������������������
7DEHO������ 7HQGRQ�\DQJ�'LJXQDNDQ ������������������������������������������
7DEHO������ 5HNDSLWXODVL�3HUKLWXQJDQ�.HKLODQJDQ�3UDWHJDQJ�������
7DEHO������ 5HNDSLWXODVL�3HUKLWXQJDQ�/HQGXWDQ ��������������������������
7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�/HQWXU�GDQ�6HQJNDQJ�%DORN�
3UDWHJDQJ�����������������������������������������������������������������������������������
7DEHO������ 5HNDSLWXODVL�.HEXWXKDQ7XODQJDQ7RUVL�%DORN�
3UDWHJDQJ�����������������������������������������������������������������������������������
7DEHO������ 5HNDSLWXODVL�.RQWURO�0RPHQ�5HWDN �������������������������
7DEHO������ 'DHUDK�/LPLW�.DEHO�GDQ�7HQGRQ ������������������������������
7DEHO������ 5HNDSLWXODVL�3HQJDQJNXUDQ�8MXQJ�%DORN�3UDWHJDQJ
��������������������������������������������������������������������������������������������������
7DEHO������ 5HNDSLWXODVL�SHPEHEDQDQ�GDUL�(7$%6���������������������
7DEHO������ QLODL�GDUL�İFG����XQWXN�EHWRQ�GHQJDQ�VHPHQ�NHODV�
QRUPDO ���������������������������������������������������������������������������������������
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7DEHO������ 1LODL�GDUL�.K������������������������������������������������������������
7DEHO������ 1LODLȖ�GDUL�PDWHULDO�EHWRQ�SUDWHJDQJ�������������������������
7DEHO������ 5HNDSLWXODVL�KDVLO�SHUDQFDQJDQ�EHGDVDUNDQ�61,�
����������GDQ�(1������������� ����������������������������������������������
7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�/HQWXU�6HEHOXP�
'LWDPEDKNDQ�7RUVL ��������������������������������������������������������������������
7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�/HQWXU�6HWHODK�3HQDPEDKDQ�
7RUV, ��������������
7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�*HVHU�6HWHODK�
3HQDPEDKDQ�7RUVL�GL�'DHUDK�6HQGL�3ODVWLV����K� ���������������
7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�*HVHU�6HWHODK�3HQDPEDKDQ�
7RUVL�GL�/XDU�'DHUDK�6HQGL�3ODVWLV��!�K� ���������������
7DEHO������ 5HNDS�3HQXODQJDQ�.RORP����������������������������������������
7DEHO������ %HEDQ�3DGD�.��6DDW�6HUYLFH��7LSH��������������������������
7DEHO������ %HEDQ�3DGD�6:������.��6DDW�6HUYLFH��7LSH��� ��������
7DEHO������ %HEDQ�3DGD�6:�XMXQJ��.��6DDW�6HUYLFH��7LSH��� ����
7DEHO������ 'D\D�'XNXQJ�7DQDK ������������������������������������������������
7DEHO������ .RQWURO�%HEDQ�0DNVLPXP�7LDQJ�3DQFDQJ��7LSH���
��������������������������������������������������������������������������������������������������
7DEHO������ .RQWURO�%HEDQ�0DNVLPXP�7LDQJ�3DQFDQJ��7LSH���
��������������������������������������������������������������������������������������������������
7DEHO������ .RQWURO�%HEDQ�0DNVLPXP�7LDQJ�3DQFDQJ��7LSH���
��������������������������������������������������������������������������������������������������
7DEHO������ 3HUKLWXQJDQ�-XPODK�7LDQJ�3DQFDQJ�.HORPSRN��������
7DEHO������ 3HUKLWXQJDQ�-XPODK�7LDQJ�3DQFDQJ�.HORPSRN��������
7DEHO������ 3HUKLWXQJDQ�-XPODK�7LDQJ�3DQFDQJ�.HORPSRN��������
7DEHO������ .RQWURO�.HNXDWDQ�7LDQJ�7HUKDGDS�*D\D�/DWHUDO�� ���
7DEHO������ .RQWURO�.HNXDWDQ�7LDQJ�7HUKDGDS�*D\D�/DWHUDO�� ���
7DEHO������ .RQWURO�.HNXDWDQ�7LDQJ�7HUKDGDS�*D\D�/DWHUDO�� ���
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��� /DWDU�%HODNDQJ 0DVDODK

6HLULQJ� GHQJDQ� SHUWDPEDKDQ� MXPODK� SHQGXGXN�� VHFDUD�
ODQJVXQJ�DNDQ�PHQGRURQJ�NHEXWXKDQ�PDV\DUDNDW�WHUKDGDS�IDVLOLWDV�
XPXP� .HEXWXKDQ� WHUVHEXW� GDSDW� WHUSHQXKL� DSDELOD� LQIUDVWUXNWXU�
\DQJ� DGD�PHPDGDL� 2OHK� NDUHQD� LWX�� ODKDQ� \DQJ� FXNXS� OXDV� SXQ�
GLEXWXKNDQ�XQWXN�PHPHQXKL�NHEXWXKDQ�WHUVHEXW��$NDQ�WHWDSL��SDGD�
NHQ\DWDDQQ\D� VDDW� LQL� ODKDQ� EHEDV� VXGDK� VDQJDW� WHUEDWDV�� NDUHQD�
VHPDNLQ� SHVDWQ\D� SHPEDQJXQDQ� GLPDQD�PDQD�� 3HPEDQJXQDQ�
YHUWLNDO� SXQ� GLSLOLK� VHEDJDL� VROXVL�� 1DPXQ� SDGD� VDDW� LQL�
SHPEDQJXQDQ�YHUWLNDO�EDUX�WHUIRNXV�SDGD�SHPXNLPDQ��VHGDQJNDQ�
IDVLOLWDV� XPXP� EHOXP� EDQ\DN� WHUIRNXV� SDGD� SHPEDQJXQDQ�
YHUWLNDO�6DODK� VDWX� FRQWRK� LQIUDVWUXNWXU� DUDK� YHUWLNDO� SHQXQMDQJ�
NHEXWXKDQ�PDV\DUDNDW GDODP�ELGDQJ�KXQLDQ�DGDODK�DSDUWHPHQW�

*HGXQJ�$SDUWHPHQW�%DOH�+LQJJLO WHUGLUL�GDUL����ODQWDL�GHQJDQ�
NHWLQJJLDQ� WRWDO� ������ PHWHU� \DQJ� WHUOHWDN� GL 6XUDED\D��
-DZD7LPXU�� %DQJXQDQ� GHQJDQ� MXPODK� ODQWDL� OHELK� GDUL� �� ODQWDL�
GDSDW� GLJRORQJNDQ� VHEDJDL� EDQJXQDQ� WLQJJL� �88� 1R���� WDKXQ�
������3DVDO����$\DW����DNDQ�GL� UHQFDQDNDQ�PHQMDGL�EDQJXQDQ����
ODQWDL�PHQJJXQDNDQ�EHWRQ�SUDWHJDQJ�SDGD� ODQWDL�DWDS��%DQJXQDQ�
GHQJDQ� MXPODK� ODQWDL� OHELK� GDUL� ��� ODQWDL� GDUL� WLQJJL� VWUXNWXU�
JHGXQJ�� GLXNXU� GDUL� WDUDI� SHQMHSLWDQ� ODWHUDO� OHELK� GDUL� ��� WLQJNDW�
DWDX����P��PHUXSDNDQ� VWUXNWXU� WLGDN�EHUDWXUDQ� ��61,�����������
3DVDO� ��������2OHK� NDUHQD� EDQJXQDQ� WHUPDVXN� KLJK� ULVH� EXLOGLQJ�
GDQ PHUXSDNDQ� VWUXNWXU� WLGDN� EHUDWXUDQ�� PDND� KDUXV� VDQJDW�
GLSHUKLWXQJNDQ� GDUL� VHJL� NHNXDWDQ��+LJK� 5LVH� %XLOGLQJ� ELDVDQ\D�
VDQJDW� UHQWDQ� WHUKDGDS� JHPSD�� 8QWXN� VWUXNWXU� JHGXQJ� WLGDN�
EHUDWXUDQ�� SHQJDUXK� JHPSD� UHQFDQD� KDUXV� GLWLQMDX� VHEDJDL�
SHQJDUXK� SHPEHEDQDQ� JHPSD� GLQDPLN� �61,� ���������� 3DVDO�
�������
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*DPEDU����� 7DPSDN�%DUDW�7RZHU�$�*HGXQJ�$SDUWHPHQW�%DOH�
+LQJJLO

�6XPEHU��37��7ODWDK�*HPD�$QXJUDK�

$SDUWHPHQW� %DOH� +LQJJLO PHUXSDNDQ� PL[� XVH� IXQFWLRQ�
EXLOGLQJ�� 0L[� XVH� IXQFWLRQ EXLOGLQJ� PHUXSDNDQ� UDQFDQJDQ�
DSDUWHPHQW� GHQJDQ� VLVWHP� EDQJXQDQ� PXOWLIXQJVL�� %DQJXQDQ� LQL�
GLEXDW� XQWXN� PHPHQXKL� NHEXWXKDQ� PDV\DUDNDW� DNDQ� IDVLOLWDV�
XPXP�\DQJ�GL�VDWXNDQ�GDODP�VDWX�JHGXQJ�\DQJ�WHUGLUL�GDUL�VWXGLR��
PDOO�GDQ�EDOOURRP�VHNDOLJXV�.DUHQD�JHGXQJ�LQL PHUXSDNDQ�JHGXQJ�
\DQJ�GLIRNXVNDQ�XQWXN�PHQXQMDQJ�IDVLOLWDV�XPXP��WHQWXQ\D�IXQJVL�
GDUL� JHGXQJ� XQWXN� PHPHQXKL� NHEXWXKDQ� PDV\DUDNDW� WHUXV�
GLNHPEDQJNDQ��3DGD� VDDW� LQL� VHEDJLDQ�EHVDU�PDV\DUDNDW�GL�NRWD�
NRWD� EHVDU�� VDODK� VDWXQ\D� GL� NRWD� 6XUDED\D VHULQJ�PHQJJXQDNDQ�
EDOOURRP� VHEDJDL� WHPSDW� SHQ\HOHQJJDUDDQ� DFDUD� EHVDU�� VHSHUWL�
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:HGGLQJ� SDUW\ GDQ� DFDUD� EHVDU� ODLQQ\D�� PDV\DUDNDW� PHPLOLK�
PHQJJXQDDQ�EDOOURRP�NDUHQD�NDSDVLWDVQ\D�\DQJ�EHVDU 6HKLQJJD�
PHVNLSXQ� IDVLOLWDV� XPXP� WHUXV� GDSDW� EHUNHPEDQJ�� UXDQJ� KLMDX�
WLGDN�EDQ\DN�EHUNXUDQJ��2OHK�NDUHQD� LWX��EDQJXQDQ� LQL GLEDQJXQ�
GHQJDQ� VLVWHP� SUDWHJDQJ�� GLPDQD� SUDWHJDQJ GLJXQDNDQ� DJDU�
EDQJXQDQ� GHQJDQ� UXDQJDQ� \DQJ� FXNXS� EHVDU� WLGDN� KDUXV�
PHQJJXQDNDQ�NRORP�\DQJ�EDQ\DN��6LVWHP�SUDWHNDQ�DNDQ�PHPEXDW�
IXQJVL� JHGXQJ� VHPDNLQ� HIHNWLI�� WHUOHELK� JHGXQJ� LQL� PHPLOLNL�
EHEHUDSD�IXQJVL�VHNDOLJXV��VHKLQJJD�JHGXQJ�DNDQ�PHPOLNL�IXQJVL�
UXDQJ�\DQJ�VHPDNLQ�EHVDU�

%HWRQ� SUDWHJDQJ� DGDODK� EHWRQ� \DQJ� PHQJDODPL� WHJDQJDQ�
LQWHUQDO� GHQJDQ� EHVDU� GDQ� GLVWULEXVL� VHGHPLNLDQ� UXSD� VHKLQJJD�
GDSDW� PHQJLPEDQJL VDPSDL� EDWDV� WHUWHQWX� WHJDQJDQ� \DQJ� WHUMDGL�
DNLEDW� EHEDQ� HNVWHUQDO� �$&,� ���0����� ������� 3HUEHGDDQ� XWDPD�
DQWDUD� EHWRQ� EHUWXODQJ� GDQ� EHWRQ� SUDWHJDQJ� SDGD� NHQ\DWDDQQ\D�
DGDODK�EHWRQ�EHUWXODQJ�PHQJNRPELQDVLNDQ�EHWRQ�GDQ�WXODQJDQ�EDMD�
GHQJDQ� FDUD� PHQ\DWXNDQ� GDQ� PHPELDUNDQ NHGXDQ\D� EHNHUMD�
EHUVDPD� ± VDPD� VHVXDL� GHQJDQ� NHLQJLQDQQ\D�� VHGDQJNDQ� EHWRQ�
SUDWHJDQJ�PHQJNRPELQDVLNDQ� EHWRQ� EHUNHNXDWDQ� WLQJJL� GDQ� EDMD�
PXWX�WLQJJL�GHQJDQ�FDUD�DNWLI��+DO�LQL�GLFDSDL�GHQJDQ�GHQJDQ�FDUD�
PHQDULN� EDMD� WHUVHEXW� GDQ� PHQDKDQQ\D� NH� EHWRQ� VHKLQJJD�
PHPEXDW� EHWRQ� GDODP� NHDGDDQ� WHUWHNDQ�� .RPELQDVL� DNWLI� LQL�
PHQJKDVLONDQ�SHULODNX�\DQJ�OHELK�EDLN�GDUL�NHGXD�EDKDQ�WHUVHEXW��
%DMD� DGDODK� EDKDQ� \DQJ� OLDW� GDQ� GLEXDW� XQWXN� EHNHUMD� GHQJDQ�
NHNXDWDQ� WDULN� \DQJ� WLQJJL� ROHK� SUDWHJDQJ�� %HWRQ� DGDODK� EDKDQ�
\DQJ� JHWDV� DSDELOD� GLWDULN� GDQ� NHPDPSXDQQ\D� PHQDKDQ� WDULNDQ�
GLSHUEDLNL� GHQJDQ� PHPEHULNDQ� WHNDQDQ�� VHPHQWDUD�
NHPDPSXDQQ\D� PHQDKDQ� WHNDQDQ� WLGDN� GLNXUDQJL�� -DGL�� EHWRQ�
SUDWHJDQJ� PHUXSDNDQ� NRPELQDVL� \DQJ� LGHDO� GDUL� GXD� EDKDQ�
EHUNHNXDWDQ�WLQJJL���*XQD������
�� 3HQJJXQDDQ SUDWHJDQJ� HILVLHQ� NDUHQD� GLPHQVL� SHQDPSDQJ�

VWUXNWXU� DNDQ� OHELK� NHFLO� DWDX� ODQJVLQJ�� VHEDE� VHOXUXK� OXDV�
SHQDPSDQJ�GLSHUJXQDNDQ�VHFDUD�HIHNWLI�

�� .DUHQD� WHUEHQWXNQ\D� ODZDQ� OHQGXW� DNLEDW� JD\D� SUDWHJDQJ�
VHEHOXP�EHEDQ�UHQFDQD�EHNHUMD��PDND�OHQGXWDQ�DNKLU�VHWHODK
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EHEDQ� UHQFDQD� EHNHUMD�� DNDQ� OHELK� NHFLO� GDUL� SDGD� EHWRQ�
EHUWXODQJ� ELDVD�� VHKLQJJD� FRFRN� XQWXN� EHQWDQJ� \DQJ�
SDQMDQJ�

�� .HOHELKDQ� JHVHU� GDQ� SXQWLUQ\D� EHUWDPEDK� GHQJDQ� DGDQ\D�
SHQHJDQJDQ�

�� 3DGD� SHQDPSDQJ� \DQJ� GLEHUL� SHQHJDQJDQ�� WHJDQJDQ� WDULN�
GDSDW�GLHOHPLQDVL�NDUHQD�EHVDUQ\D�

8QWXN� SHUV\DUDWDQ� SHUHQFDQDDQ� EHWRQ� VWUXNWXUDO� JHGXQJ�
WHUEDUX�� ,QGRQHVLD�PHQJDQXW�VWDQGDU�61,�����������\DQJ�GLEXDW�
ROHK� %DGDQ� 6WDQGDULVDVL� 1DVLRQDO� �%61�� GLPDQD� EDGDQ� LQL�
PHQ\XVXQ� EHUEDJDL� VWDQGDU� GL� ,QGRQHVLD�� 'LEDQGLQJ� GHQJDQ�
SHUDWXUDQ�VHEHOXPQ\D��GDODP�SHUDWXUDQ�EDUX�LQL�WHUGDSDW�EHEHUDSD�
SHUXEDKDQ��DQWDUD�ODLQ�GDODP�SHUDQFDQJDQ�HOHPHQ�HOHPHQ�VWUXNWXU�
GHQJDQ� EHEDQ� DNVLDO�� OHQWXU�� GDQ� NRPELQDVLQ\D�� 3HUOX� GLNHWDKXL�
3HUDWXUDQ�LQL�PHQJDFX�SDGD�VHEXDK�FRGHV $PHULND \DLWX�$&,�����
�����VHEDJDL�VWDQGDU�SHPEXDWDQ�SHUDWXUDQ�

'HQJDQ�PHQJDQXW 61,�����������VHEDJDL�VWDQGDU�SHUDWXUDQ�
EHWRQ�EHUWXODQJ�GL�,QGRQHVLD�\DQJ�PHQJDFX�$&,�����������WLPEXO�
SHUWDQ\DDQ� PHQJDSD� SHUDWXUDQ� ,QGRQHVLD� PHQJLNXWL� SHUDWXUDQ�
$PHULND�� 'DODP� 7XJDV� $NKLU� LQL�� SHQXOLV� PHQDPEDKNDQ�
SHUKLWXQJDQ� XQWXN� EDORN� SUDWHJDQJ� GHQJDQ� PHQJJXQDNDQ�
SHUDWXUDQ� ,QGRQHVLD� \DLWX� 61,� ���������� GDQ� SHUDWXUDQ� (URSD�
\DLWX�(852&2'(�(1����������������3HQXOLV�DNDQ�PHQJKLWXQJ�
GDQ� PHPEDQGLQJNDQ� KDVLO� GDUL� SHUHQFDQDDQ� GHQJDQ� �� SHUDWXUDQ�
WHUVHEXW�� 8QWXN� KDVLO� \DQJ� GLJXQDNDQ� GDODP� SHUKLWXQJDQ�
VHODQMXWQ\D� DNDQ� GLWLWLN� EHUDWNDQ� SDGD� NHODQJVLQJDQ� EDORN�
SUDWHJDQJ�WHUVHEXW�

��� 3HUXPXVDQ�0DVDODK
����� 3HUPDVDODKDQ�8WDPD

%DJDLPDQD PHUHQFDQDNDQ VWUXNWXU JHGXQJ $SDUWHPHQW�
%DOH�+LQJJLO GHQJDQ PHQJJXQDNDQ VLVWHP EDORN SUDWHJDQJ�SDGD�
ODQWDL DWDS� DJDU� PHQGDSDWUXDQJDQ� \DQJ� OXDV WDQSD NRORP� GL�
WHQJDKQ\D"



�

����� 'HWDLO�3HUPDVDODKDQ
�� %DJDLPDQD�PHQHQWXNDQ�3UHOLPLQDU\�GHVLJQ��VWUXNWXU�SULPHU�

GDQ� VHNXQGHU� SDGD� VWUXNWXU� JHGXQJ� $SDUWHPHQW� %DOH�
+LQJJLO"

�� %DJDLPDQD� SHUKLWXQJDQ� SHPEHEDQDQ� SDGD� VWUXNWXU�
$SDUWHPHQW�%DOH�+LQJJLO"

�� %DJDLPDQD� PRGHO� GDQ� DQDOLVD� VWUXNWXU� $SDUWHPHQW� %DOH�
+LQJJLO�GHJDQ�PHQJJXQDNDQ�SURJDP�EDQWX�(7$%6"

�� %DJDLPDQD� PHUHQFDQDNDQ� EDORN� EHWRQ� SUDWHJDQJ� \DQJ�
PHPHQXKL�NULWHULD�SHUDQFDQJDQ�VWUXNWXU�0HQJJXQDNDQ�61,�
���������"

�� %DJDLPDQD� PHUHQFDQDNDQ� EDORN� EHWRQ� SUDWHJDQJ� \DQJ�
PHPHQXKL� NULWHULD� SHUDQFDQJDQ� VWUXNWXU� 0HQJJXQDNDQ�
(852&2'(�(1��������������"

�� %DJDLPDQD�PHQXDQJNDQ�KDVLO�SHUHQFDQDDQ�GDQ�SHUKLWXQJDQ�
VWUXNWXU�JHGXQJ�NH�GDODP�JDPEDU�WHNQLN�VHVXDL�VWDQGDU"

��� 7XMXDQ
7XMXDQ� GDUL� PRGLILNDVL� SHUHQFDQDDQ� VWUXNWXU� JHGXQJ�

$SDUWHPHQW�%DOH�+LQJJLO LQL�DGDODK�
�� 0HQHQWXNDQ SUHOLPLQDU\�GHVLJQ VWUXNWXU�SULPHU�GDQ�VWUXNWXU�

VHNXQGHU�SDGD�VWUXNWXU�JHGXQJ $SDUWHPHQW�%DOH�+LQJJLO�
�� 0HQJKLWXQJ SHPEHEDQDQ� SDGD� VWUXNWXU� JHGXQJ$SDUWHPHQW�

%DOH�+LQJJLO�
�� 0HPRGHONDQ� GDQ� PHQJDQDOLVD� VWUXNWXU� JHGXQJ$SDUWHPHQW�

%DOH�+LQJJLO GHQJDQ PHQJJXQDNDQ�SURJUDP�EDQWX�
�� 0HUHQFDQDNDQ GLPHQVL EDORN EHWRQ SUDWHJDQJ� \DQJ�

PHQHQXKL NULWHULD SHUDQFDQJDQ� VWUXNWXU�PHQJJXQDNDQ� 61,�
���������

�� 0HUHQFDQDNDQ GLPHQVL EDORN EHWRQ SUDWHJDQJ� \DQJ�
PHQHQXKL NULWHULD SHUDQFDQJDQ� VWUXNWXU� PHQJJXQDNDQ
(852&2'(�(1��������������

�� 0HQXDQJNDQ KDVLO SHUHQFDQDDQ� GDQ� SHUKLWXQJDQ� VWUXNWXU�
JHGXQJ $SDUWHPHQW�%DOH�+LQJJLO NHGDODP�JDPEDU�WHNQLN



�

��� %DWDVDQ�0DVDODK
%DWDVDQ�PDVDODK GDUL 7XJDV $NKLU�LQL�DGDODK�

�� 3HUHQFDQDDQ� WLGDN PHQJKLWXQJ PDQDMHPHQ NRQWUXNVL� GDQ�
DQDOLVLV ELD\D

�� 0HQLQMDX�PHWRGH�SHODNVDQDDQ�\DQJ�KDQ\D EHUNDLWDQ GHQJDQ
SHUKLWXQJDQ�VWUXNWXU�

�� $QDOLVD�VWUXNWXU�GHQJDQ PHQJJXQDNDQ�SURJUDP�EDQWX
�� 'HVDLQ� GLPHQVLRQLQJ� SHQXODQJDQ WHUEDWDV� SDGD� VWUXNWXU�

WHUWHQWX
�� 7LGDN PHQJKLWXQJ UHWDLQLQJ�ZDOO SDGD�EDVHPHQW�
�� 7LGDN PHUHQFDQDNDQ XWLOLWDV EDQJXQDQ�� VDQLWDVL�� SOXPELQJ��

PHFKDQLFDO��LQVWDODVLOLVWULN��GDQ�ILQLVKLQJ�

��� 0DQIDDW 7XJDV $NKLU
0DQIDDW�GDUL�7XJDV�$NKLU�LQL�DGDODK �

�� 8QWXN�PHQJXUDQJL�SHQJJXQDDQ�NRORP�SDGD�DSDUWHPHQW�%DOH�
+LQJJLO��VHKLQJJD�OHELK�HILVLHQ�GDQ�XQWXN�PHQMDGL�DFXDQ�EDJL�
SHPEDFD�WHQWDQJ�EHPEDQJXQDQ�JHGXQJ�GHQJDQ�PHWRGH�EHWRQ�
SUDWHJDQJ�SDGD�ODQWDL�DWDS�

�� 0HQJHWDKXL� SHUEDQGLQJDQ� SHUKLWXQJDQ� EDORN� SUDWHJDQJ�
GHQJDQ�PHQJJXQDNDQ�61,�����������GDQ�(852&2'(�(1�
��������������

�� 0HQJHWDKXL�KDO�KDO�\DQJ�KDUXV�GLSHUKDWLNDQ�VDDW�SHUHQFDQDDQ�
VHKLQJJD�NHJDJDODQ�VWUXNWXU�GDSDW GLKLQGDUL�



�

%$%�,,
7,1-$8$1�3867$.$

��� 8PXP
'DODP WLQMDXDQ SXVWDND� LQL� DNDQ GLEDKDV EHEHUDSD MXUQDO

LOPLDK� GDQ� GDVDU WHRUL� \DQJ� EHUNDLWDQ GHQJDQ SHUHQFDQDDQ
EDQJXQDQ *HGXQJ� *HGXQJ $SDUWHPHQW� %DOH� +LQJJLO�� 'DODP
SHUHQFDQDDQQ\D SHUOX WLQMDXDQ NKXVXV WHUKDGDS SHUHQFDQDDQ�
VWUXNWXU�JHGXQJ PHQJJXQDNDQ EHWRQ SUDWHJDQJ�

��� 'HVDLQ %DORN 3UDWHJDQJ
%HWRQ SUDWHJDQJ� DGDODK� EHWRQ� \DQJ� PHQJDODPL WHJDQJDQ�

LQWHUQDO� GHQJDQ EHQDU� GDQ� GLVWULEXVL VHGHPLNLDQ UXSD VHKLQJJD
GDSDW PHQJLPEDQJL WHJDQJDQ�\DQJ� WHUMDGL DNLEDW EHEDQ HNVWHUQDO
VDPSDL EDWDV WHUWHQWX�� �$EHOHV� GDQ� %DUGKDK�������� %HWRQ� LQL�
PHPSXQ\DL���NRQVHS GDVDU \DLWX��7UDQVIRUPDVL��&�/,1(��GDQ�/RDG�
%DODQFLQJ�

'HVDLQ� VWUXNWXU� EHWRQ� SUDWHJDQJ PHOLEDWNDQ� EDQ\DN�
SHUWLPEDQJDQ�� \DQJ� SDOLQJ� SHQWLQJ� DGDODK� SHQHQWXDQ�
GLVWULEXVL� WHJDQJDQ� SDGD� PDVLQJ�PDVLQJ� DQJJRWD� VWUXNWXU��
%HVDUQ\D SUDWHJDQJ GDQ� WDWD� OHWDN� WHQGRQ� GDODP� VWUXNWXU
ELDVDQ\D GLWHQWXNDQ� GDUL� SHUV\DUDWDQ� NHPDPSXDQ�
GDULVWUXNWXU WHUVHEXW��$JDU SHUV\DUDWDQ� WHUSHQXKL�� SHUNLUDDQ�
\DQJ� FXNXS� DNXUDW� WHQWDQJ� EHVDUQ\D� JD\D SUDWHJDQJ�
GLSHUOXNDQ��+DO� LQL�PHPHUOXNDQ�SURVHGXU�\DQJ�DQGDO�XQWXN�
SHQHQWXDQ�NHKLODQJDQ ODQJVXQJ GDQ�NHKLODQJDQ DNLEDW ZDNWX�
GDULJD\D SUDWHJDQJ� \DQJ� EHUDGD� SDGD� NRQGLVL� WUDQVIHU� GDQ�
OD\DQ��GLPDQD NHGXD NRQGLVL WHUVHEXW PHUXSDNDQ�GXD�WDKDS�
SHQWLQJ� GDODP� UDQFDQJDQ� EHWRQ� SUDWHNDQ�� �$GHZX\L� GDQ�
)UDQNOLQ�� ������� -HQLV %HWRQ SUDWHNDQ GLEDJL PHQMDGL GXD��
\DLWX��



�

�� %HWRQ�3UDWHNDQ�PHWRGH�3UDWDULN��3UHWHQVLRQ�
%HWRQ�SUDWHNDQ�PHWRGH�SUDWDULN�DGDODK�EHWRQ�SUDWHJDQJ�
\DQJ�GLKDVLONDQ� GHQJDQ�PHPEHUL� WHJDQJDQ� DZDO� SDGD�
WHQGRQ� EDMD� VHEHOXP� SURVHV� SHQJHFRUDQ� %HULNXW�
PHWRGH EHWRQ�SDVFD�WDULN�

6XPEHU���+HQGUD������
7DKDS��� 7HQGRQ� SUDWHQJDQJ� GLWDULN� DWDX� GLEHUL� JD\D� ODOX�

GLDQJNHUNDQ�SDGD�DEXWPHQW�\DQJ�WHWDS��JDPEDU�$��
7DKDS���� %HWRQ�DNDQ�GLFRU�SDGD�VXDWX�IRUPZRUN�DWDX�FHWDNDQ�GDQ�

ODQGDVDQ� \DQJ� WHODK� GLVHGLDNDQ� VHKLQJJD� PHQFDNXS�
WHQGRQ� � \DQJ� WHODK� GLEHUL� JD\D� SUDWHJDQJ� GDQ� DNDQ�
GLELDUNDQ�PHQJHULQJ��JDPEDU�%��

7DKDS���� 6HWHODK EHWRQ� PHQJHULQJ� GDQ� XPXU� \DQJ� FXNXS�
VHKLQJJD�NXDW�XQWXN�PHQHULPD�JD\D�SUDWHJDQJ��WHQGRQ�
GLSRWRQJ� GDQ GLOHSDV�VHKLQJJD JD\D SUDWHJDQJ
GLWUDQVIHU NH EHWRQ� �JDPEDU�&�� 'LDNKLU�� VHWHODK� JD\D�
SUDWHJDQJ�GLWUDQVIHU�NH�EHWRQ��%DORN�DNDQ�PHOHQJNXQJ�
NHDWDV�VHEHOXP�PHQHULPD�EHEDQ�VHUYLFH��VHWHODK�DGDQ\D�
EHEDQ�� PDND� NHOHQJNXQJDQ� EDORN� DNDQ� EHUNXUDQJ�
�PHQMDGL�NHEDZDK��WHUJDQWXQJ�GDUL�EHEDQ�WHUVHEXW�

*DPEDU����� 3URVHV�SUDWDULN�



�

�� %HWRQ�3UDWHNDQ�PHWRGH�3DVFDWDULN�3RVWWHQVLRQ�
0HUXSDNDQ� EHWRQ� SUDWHNDQ� \DQJ� GLKDVLONDQ� GHQJDQ�
PHPEHULNDQ� WHJDQJDQ� SDGD� WHQGRQ� EDMD� VHWHODK� SURVHV�
SHQJHFRUDQ�EHWRQ� �GLPDQD�EHWRQ� WHODK�PHQJHUDV�PHQFDSDL�
VHEDJLDQ� NHNXDWDQQ\D�� %HULNXW� PHUXSDNDQ PHWRGH
SHQJHUMDDQ�SDVFD�WDULN�

6XPEHU���+HQGUD������

*DPEDU����� 6NHPD�%HWRQ�3UDWHJDQJ�PHWRGH�SDVNDWDULN

7DKDS��� &HWDNDQ� \DQJ� WHODK� GLVHGLDNDQ� OHQJNDS� GHQJDQ�
VHORQJVRQJ� WHQGRQ� SUDWHJDQJ� \DQJ� GLSDVDQJ� VHVXDL�

*DPEDU����� 3URVHV�3DVNDWDULN�



��

GHQJDQ�ELGDQJ�PRPHQ�EDORN��VHWHODK�LWX�GLFRU��*DPEDU�
$��

7DKDS�� � 6HWHODK� EHWRQ� NHULQJ� GDQ� FXNXS� XPXU�NXDW�� XQWXN�
PHQDKDQ� JD\D�SUDWHJDQJ�� WHQGRQ�DWDX�NDEHO�SUDWHJDQJ�
GLPDVXNNDQ� GDODP� VHORQJVRQJ�� ODOX GLWDULN� XQWXN�
PHQGDSDWNDQ�JD\D�SUDWHJDQJ� 0HWRGH�SHPEHULDQ�JD\D�
SUDWHJDQJ� LQL�� VDODK� VDWX� XMXQJ� NDEHO� GLDQJNHU��
NHPXGLDQ�XMXQJ� ODLQQ\D�GLWDULN� �GLWDULN�GDUL� VDWX� VLVL���
'DSDW� MXJD� GHQJDQ� PHQDULN� GLNHGXD� VLVLQ\D� GDQ�
GLDQJNHU�VHFDUD�EHUVDPDDQ��6HWHODK�GLDQJNXU��NHPXGLDQ�
VDOXUDQ� GL� JURXWLQJ� PHODOXL� OXEDQJ� \DQJ� WHODK�
GLVHGLDNDQ���*DPEDU�%��

7DKDS� �� �� 6HWHODK� GLDQJNXU�� EDORN� EHWRQ� PHQMDGL� WHUWHNDQ�� JD\D�
SUDWHJDQJ WHODK� GLWUDQVIHU� NHEHWRQ�� .DUHQD� WHQGRQ�
GLSDVDQJ� PHOHQJNXQJ�� PDND� DNLEDW� JD\D� SUDWHJDQJ�
WHQGRQ�PHPEHULNDQ�EHEDQ�PHUDWD�NHEDORN�\DQJ�DUDKQ\D�
NHDWDV��VHKLQJJD�EDORN�PHOHQJNXQJ�NHDWDV��*DPEDU�&��

��� %DORN 3UDWHJDQJ�61,�����������GDQ�(1��������������
61,� ��������� WHQWDQJ SHUV\DUDWDQ EHWRQ VWUXNWXUDO XQWXN

EDQJXQDQ JHGXQJ PHUXSDNDQ UHYLVL GDUL�61,��������������\DQJ�
PHQJDFX� SDGD� $&,� ���0���� %XLOGLQJ� &RGH� 5HTXLUHPHQWV� IRU�
6WUXFWXUDO� &RQFUHWH�� 0RGLILNDVL� \DQJ� GLODNXNDQ EHUXSD
SHQDPEDKDQ� GDIWDU� GHILQLVL� SDGD� SDVDO� ����� �61,� ������������
6HGDQJNDQ XQWXN(XURFRGH���EHUODNX XQWXN PHQGHVDLQ EDQJXQDQ�
GDQ�SHNHUMDDQ�7HNQLN�VLSLO GLDQWDUDQ\D�SODLQ��UHLQIRUFHG�GDQ�EHWRQ
SUDWHJDQJ�� (XURFRGH� �� GLEDJL EDJL PHQMDGL EHEHUDSD EDJLDQ
WHUVHQGLUL�� %DJLDQ� �� GDUL� (XURFRGH� �� PHPEHULNDQ VHEXDK GDVDU
XPXP XQWXN PHQGHVDLQ EDQJXQDQ� GDQ� SHNHUMDDQ� 7HNQLN� VLSLO
GDODP EHWRQ EHUWXODQJ�GDQ�SUDWHNDQ� \DQJ� GLEXDW GHQJDQ DJUHJDW
EHUDW�QRUPDO���(XURFRGH�����'HVLJQ�RI�&RQFUHWH�6WUXFWXUHV���'DODP
SHUKLWXQJDQQ\D�� NHGXD SHUDWXUDQ LQL PHPSX\DL SHUEHGDDQ�� EDLN
GDUL VHJL VLPERO�� UXPXV� GDQ� UHIUHVQVL�� EHULNXW PHUXSDNDQ WDEHO
SHUEDQGLQJDQ SHUKLWXQJDQ EDORN SUDWHJDQJ DQWDUD�61,�����������
GDQ�(1���������������



��

7DEHO����� 3HUEDQGLQJDQ�DQWDUD�61,����������GDQ�(1��������
������

61,���������� (1��������
������

*D\D�
SUDWHJDQJ

7LGDN� GLDWXU� GDODP� SDVDO��
WHWDSL� EHUGDVDUNDQ� UXPXV�
WXUXQDQ� GDUL� WHJDQJDQ�
OHQWXU� GDQ� WHNDQDQ� NXDW�
EDWDV�EHWRQ

3DVDO�������

3HPLOLKDQ�
WHQGRQ

R 7HJDQJDQ� LMLQ� %DMD�
��������

R 7HJDQJDQ� LMLQ� %HWRQ�
��������

R 7HJDQJDQ� LMLQ�
%DMD����������

R 7HJDQJDQ� LMLQ�
%HWRQ�
�����������

.HKLODQJDQ�
SUDWHJDQJ

/DQJVXQJ
R 3HQJDQJNXUDQ�

��������D�
R 3HUSHQGHNDQ(ODVWLV�

��������E�
R *HVHNDQ�����������
R .HNDQJDQ�.RORP�

����������
7LGDN�ODQJVXQJ
R $NLEDW�UDQJNDN�

��������F�
R $NLEDW�VXVXW���������G�
R $NLEDW� UHODNVDVL� %DMD�

��������

/DQJVXQJ
R 3HQJDQJNXUDQ�
����������

R *HVHNDQ�
����������

R $NLEDW� OHQGXWDQ�
����������

7LGDN�ODQJVXQJ
R $NLEDW�UDQJNDN�
���������

R $NLEDW�UHODNVDVL�
�������

.RQWURO�
SUDWHJDQJ

R .RQWURO� PRPHQ�
QRQLPDO������

R .RQWURO� NXDW� EDWDV�
EHWRQ�
%HUGDVDUNDQ� PRPHQ�

R .RQWURO DUHD
SHQXODQJDQ
PLQLPXP
�����

R .RQWURO�



��

UHWDN�� XOWLPDWH� � GDQ�
NDSDVLWDV�SHQDPSDQJ

R .RQWUROOHQWXU���������
R .RQWURO�*HVHU���������
R .RQWURO�OHQGXWDQ�

�$NLEDW�WHQGRQ
�$NLEDW� HNVHQWULVLWDV�
WHSL�EDORN
�$NLEDW�EHEDQ�VHQGLUL

OLPLWWLQJ�FUDFN�
����������������

��� %DORN 3UDWHJDQJ SDUVLDO
%DORN� EHWRQ� SUDWHNDQ� SDUVLDO ELDVDQ\D� GLJXQDNDQ� GL�

JHGXQJ� EHUWLQJNDW \DQJ PHPHUOXNDQ UHQWDQJ�SDQMDQJ� DQWDU�
NRORP�GDQ� VHFDUDIXQJVLRQDO� DWDX� HVWHWLV� PHPHUOXNDQ EDORN�
GDQJNDO�� %DORN�EDORN� SUDWHNDQ SDUVLDO� LQL� FRFRN� XQWXN�
GLWHUDSNDQ�GDODP�JHGXQJ EHUWLQJNDW�\DQJ�GLGRPLQDVL�EHEDQ�
VHLVPLN�GDULSDGD�VLVWHP�EDORNSUDWHNDQ�SHQXK�\DQJ�ELDVDQ\D�
GLJXQDNDQ�XQWXN�MHPEDWDQ��'DODP�SHQHUDSDQ�VLVWHP�SUDWHNDQ�
SHQXK�� WHQGRQ� SUDWHJDQJ� GLDQJJDS� EHNHUMD� SHQXK� WDQSD�
PHPSHUKLWXQJNDQ� NRQWULEXVL� EDMD� WXODQJDQ� ULQJDQ� GDODP�
PHQDKDQ�EHEDQ��'DODP�SHUKLWXQJDQ�DQDOLWLV�VHSHUWL� LWX��EDMD�
WXODQJDQ�GLDQJJDS�VHFDUDSUDNWLV GLVHGLDNDQ�VHGHPLNLDQ�UXSD�
VHKLQJJD�GHVDLQ�VWUXNWXU�DNDQ�PHQMDGL�WLGDN�HNRQRPLV�NDUHQD�
NRQWULEXVL� EDMD� WXODQJDQ� GDODP� PHQDKDQ� EHEDQ� OHQWXU�
GLDEDLNDQ���$VWDZD��7DYLR��GDQ�5DND�������

%DORN� EHWRQ� SUDWHJDQJ� SDUVLDO� DGDODK� EDORN� EHWRQ�
GHQJDQ�NRPELQDVL�VWUDQG�SUDWHJDQJ�GDQ�WXODQJDQ�ELDVD��6LIDW�
OHQWXU�EDORN�EHWRQ�SUDWHJDQJ�SDUVLDO�VDQJDW�WHUJDQWXQJ�SDGD�
EHVDUQ\D�3DUWLDO�3UHVWUHVVLQJ�5DWLR��335���335�DGDODK�UDVLR�
PRPHQ�EDWDV�DNLEDW�VWUDQG�SUDWHJDQJ�WHUKDGDS�PRPHQ�EDWDV�
WRWDO�SHQDPSDQJ��$SDELOD�335�WHUODOX NHFLO�PDND�EDORN�EHWRQ�
EHUSHULODNX� VHSHUWL� EDORN� EHWRQ� EHUWXODQJ�� \DLWX� NHNXDWDQ�
UHQGDK� WHWDSL� EHUVLIDW� GDNWLO�� VHKLQJJD� PHQ\HEDENDQ� UHWDN�
SHUPDQHQ� GDQ� PHPXQJNLQNDQ� VWUDQG� SUDWHJDQJ� EHUNDUDW��



��

6HEDOLNQ\D� ELOD� 335� WHUODOX� EHVDU� PDND� EDORN� EHWRQ�
EHUSHULODNX� VHSHUWL� EDORN� EHWRQ� SUDWHJDQJ� SHQXK�� \DLWX�
NHNXDWDQ� WLQJJL� WHWDSL� EHUVLIDW� JHWDV�� +DVLO� SHQHOLWLDQ�
PHQXQMXNNDQ� EDKZD� SDGD� EDWDV� 335� ���� � ���� EDORN�
PHPSXQ\DL�NHNXDWDQ�\DQJ�WLQJJL�WHWDSL�PDVLK�EHUVLIDW�GDNWLO��
�$UWLQLQJVLK�������

��� 'DPSDN 3HPEHULDQ 3DVFD�7DULN�3DGD�%DORN7HUKDGDS�
*HGXQJ�%HUWLQJNDW
%DORN� SDVFDWDULN� SDGD� JHGXQJ� EHUWLQJNDW� VXGDK� PHQMDGL�

IDNWRU� XWDPD� GDODP NRQVWUXNVL� GDODP� EHEHUDSD� WDKXQ�� GDPSDN�
SDVFD�WDULN�SDGD�WLQJNDW�WHUWHQWX�WHUKDGDS�WLQJNDW�ODLQQ\D�SDGD�VDDW�
SHPEDQJXQDQ� GLSHODMDUL� ROHK� 0DUN� )LQWHO� GDQ� 6�.�*KRVK� SDGD�
WDKXQ�������3DGD�VWXGLQ\D�GLJXQDNDQ�JHGXQJ�WLSLNDO�

<DQJ�PHQMDGL�IRNXV�XWDPD�VWXGLQ\D�DGDODK�NHNDQJDQ�\DQJ�
GLEHULNDQ� ROHK� NRORP� \DQJ� EHVDU� GHQJDQ� NHNDNXDQ� \DQJ� WLQJJL�
�WLSH� NRORP� \DQJ� VHULQJ� DGD� SDGD� EDQJXQDQ� EHUWLQJNDW���+DO� LQL�
PHQJKDODQJL� WHJDQJDQ� SDVFD� WDULN� \DQJ� GLEHULNDQ� NH� EDORN��
VHKLQJJD�PHQJXUDQJL�HIHNWLILWDV�SDVFD�WDULN�

3DGD�DQDOLVLV�DZDO�GLGDSDW��HIHN�GDUL�SRVW�WHQVLRQ�SDGD�ODQWDL�
WHUWHQWX�GLSHUSDQMDQJ�VDPSDL�KDQ\D�EHEHUDSD�WLQJNDW�GL�EDZDKQ\D��
6HEDJDL� FRQWRK�� HIHN� VLJQLILNDQ� GDUL� SRVW� WHQVLRQ� SDGD� ODQWDL� ���
GLSHUSDQMDQJ� VDPSDL� NH� WLQJNDW���GDQ� WLGDN� OHELK� MDXK� NHEDZDK��
'LWXQMXNNDQ�SDGD�*DPEDU�����



��

6XPEHU���)LQWHO�GDQ�*KRVK�����
*DPEDU����� 'HQDK�7LSLNDO�GDQ�3RWRQJDQ�*HGXQJ�\DQJ�'LLQYHVWLJDVL



��

*DPEDU����� D� 0RPHQ�SDGD�.RORP�$NLEDW�3HPEHULDQ�3DVFD�
7DULNSDGD�/DQWDL�%HUWLQJNDW��'DVDU�.RORP�7HUNHNDQJ��-HSLW���E��
(IHN�3HPEHULDQ�3DVFD�7DULN�SDGD�/DQWDL����7HUKDGDS�/DQWDL�GL�

%DZDKQ\D�
6XPEHU���)LQWHO�GDQ�*KRVK������

'L� KDVLO� \DQJ� ODLQ�� SDGD� EDZDK� EDQJXQDQ�� �NRQGLVL� NHWLND�
EDORN� ODQWDL�NHGXD� WHODK�GL�SDVFD� WDULN��VHGDQJNDQ� ODQWDL�SHUWDPD�
WLGDN� GL� WDULN��� SHUSHQGHNDQ� HODVWLV� GDUL� EDORN� ODQWDL� NHGXD�
PHQJLQGXNVL� SHUSLQGDKDQ� KRUL]RQWDO� SDGD� SXQFDN� NRORP� WLQJNDW�
VDWX�� -LND� NRORP� GLNHNDQJ� SDGD� GDVDUQ\D�� SHUSLQGDKDQ� GLVHUWDL�
GHQJDQ� PRPHQ� SDGD� NRORP�� GDQ� SDGD� ZDNWX� \DQJ� VDPD�
PHQJXUDQJL� SDVFD� WDULN� \DQJ� PDVXN� NH� EDORN� \DQJ� GLWDULN��
�*DPEDU� ������ -XPODK� GDUL� NHKLODQJDQ� SUDWHJDQJ� NH� NRORP�
WHUJDQWXQJ�GDUL�NHNDNXDQ�OHQWXU�UHODWLYH�GDUL�NRORP�GDQ�NHNDNXDQ�
DNVLDO�GDUL�EDORN�

6XPEHU���)LQWHO�GDQ�*KRVK�����

*DPEDU����� 3HPEHULDQ�*D\D�����.LSV�SDGD�%DORN��*D\D�
'DODP�SDGD�%DORN�GDQ�0RPHQ�\DQJ�7HUMDGL�SDGD�.RORP



��

��� 6KHDU�:DOO
6KHDU�:DOO�DGDODK MHQLV VWUXNWXU GLQGLQJ�\DQJ�WHUEHQWXN GDUL

EHWRQ EHUWXODQJ� \DQJ� GDODP SHQJJXQDDQQ\D GLJXQDNDQ� SDGD�
GLQGLQJ�OLIW�JHGXQJ WLQJJL��QDPXQ GHPLNLDQ VWUXNWXU MHQLV LQL ELVD�
MXJD�GLJXQDNDQ�SDGD�GLQGLQJ�GLQGLQJ�\DQJ�PHPHUOXNDQ NHNDXDQ�
GDQ� NHWDKDQDQ NKXVXV GHQJDQ SULQVLS GDVDU \DLWX� %HEDQ� ODWHUDO�
GLSLNXO GHQJDQ PHQJJXQDNDQ GLQGLQJ JHVHU VHKLQJJD GDODP
SHUHQFDQDDQ EDQJXQDQ KDUXV PHPSHUWLPEDQJNDQ HIHN VLPSDQJDQ�
ODWHUDO�GLQGLQJ VWUXNWXUDO�ROHK�EHEDQ JHPSD

����� )XQJVL GDUL�6KHDU�:DOO
3HQJXQDDQ�VKHDU�ZDOO�SDGD�VXDWX�JHGXQJ�PHPLNL�EHEHUDSD�

IXQJVL��DQWDUD�ODLQ�
�� 0HPSHUNRNRK *HGXQJ�

'HQJDQ�VWUXNWXU�GLQGLQJ�EHWRQ�EHUWXODQJ���VKHDU�ZDOO��PDND�
GLQGLQJ� EXNDQ� KDQ\D� VHEDJDL� SHQ\HNDW� UXDQJDQ� WHWDSL�
EHUIXQJVL� MXJD� VHEDJDL� 6WUXNWXU %DQJXQDQ� \DQJ� LNXW�
PHPLNXO� JD\D�JD\D� EHEDQ� \DQJ� EHNHUMD� SDGD� EDORN� GDQ�
NRORP�VHNLWDUQ\D�

*DPEDU�����0RPHQ�SDGD�.RORP�GDQ�*D\D�3UDWHJDQJ�SDGD�
%DORN�6HWHODK����/DQWDL��'LEHULNDQ�*D\D�3DVFD�7DULN²'HQJDQ�

.RORP�7HUNHNDQJ�SDGD�'DVDUQ\D �-HSLW��
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�� 0HUHGDP *RQFDQJDQ $NLEDW�*HPSD�
6HFDUD�*HRJUDILV�1HJDUD�NLWD�SDGD�XPXPQ\D�DGDODK�WHPSDW�
\DQJ�VDQJDW�UHQWDQ�WHUKDGDS *HPSD��'HQJDQ�'LQGLQJ�VLVWHP�
6KHDUZDOO� PDND� JD\D� JHPSD� \DQJ� WHUMDGL� DNDQ� GLUHGXNVL��
VHKLQJJD� PDPSX� PHQJXUDQJL� DNLEDW� \DQJ� WHUMDGL� SDGD�
EHQWXN�EDQJXQDQ�\DQJ�DGD�

�� 0HQJXUDQJL %LD\D 3HUDZDWDQ�*HGXQJ
'HQJDQ� VHPDNLQ� .RNRKQ\D� *HGXQJ� \DQJ� PHQJJXQDNDQ�
6KHDUZDOO�� PDND� NHUXVDNDQ�NHUXVDNDQ� \DQJ� WLPEXO� DNLEDW�
JXQFDQJDQ� *HGXQJ� DNLEDW� *HPSD� ELVD� GL� PLQLPDOLVLU�
VHKLQJJD�DNDQ�PHQJXUDQJL�ELD\D�SHUDZDWDQ�\DQJ�VHKDUXVQ\D�
GLNHOXDUNDQ� DSDELOD� JHGXQJ� WLGDN� PHQJJXQDNDQ� MHQLV�
GLQGLQJ�LQL�

�� 'D\D SLNXO�%HEDQ�GL�6HNLWDU 'LQGLQJ 0DPSX 'LWLQJNDWNDQ
'HQJDQ� GLQGLQJ� MHQLV� 6KHDUZDOO� PDND� NHPDPSXDQ� ODQWDL�
EHWRQ� GLDWDVQ\D� XQWXN� PHQHULPD� EHEDQ VHPDNLQ� QDLN��
EHVDUQ\D� NHNXDWDQ� ODQWDL� DNDQ� EHUEDQGLQJ� OXUXV� GHQJDQ�
NHWHEDODQ�VKHDUZDOO�LWX�VHQGLUL�

��� 6LVWHP 0RQROLW�SDGD�%DORN 3UDWHJDQJ
5DQJND SHPLNXO PRPHQ WHUGLUL GDUL NRORP�GDQ�EDORN�\DQJ�

WHUKXEXQJ GHQJDQ NDNX�� 8QWXN� PHPHQXKL� SHUV\DUDWDQ� VWDELOLWDV�
VWUXNWXU� NDUHQD EHEDQ� VLNOLN� ODWHUDO�� GLDQMXUNDQ� XQWXN�
PHQLQJNDWNDQ�DUHD�WXODQJDQ NRPSUHVL��$V�¶��SDGD�WXPSXDQ EDORN
DWDX GHNDW KXEXQJDQ EDORN�± NRORP�� �$VWDZD��7DYLR��GDQ�5DND��
������

'DPSDN� SUDWHJDQJ� WHUKDGDS� VLVWHP� PRQROLW� \DLWX� PRPHQ�
DNLEDW� SHUSHQGHNDQ ORQJLWXGLQDO�GLVHEDENDQ�ROHK�JD\D�SUDWHJDQJ�
\DQJ�PHPEHULNDQ�UHDNVL�KRUL]RQWDO�SDGD�EDJLDQ�EDZDK�NRORP�
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�
*DPEDU����� (IHN GDUL�+DVLO�+RUL]RQWDO

3DGD� *DPEDU� ��� GDSDW� GLOLKDW� EDKZD� XQWXN�
PHQJKDVLONDQ�JD\D�SUDWHJDQJ�3�SDGD�DUDK ORQJLWXGLQDO��JD\D�
3� �� ǻ3�� GLPDQD� ǻ3� DGDODK� UHDNVL� KRUL]RQWDO�� ǻ3� XQWXN�
SHUOHWDNDQ� MHSLW� � GDSDW� GLFDUL� PHQJJXQDNDQ� SHUVDPDDQ�
EHULNXW���$EHOHV��%DUGKDK��GDQ�7XUQHU��������

ࡼࢤ ൌ
ࡹିࡹ

ࢎ
�����

��� 3HQJDUXK�*D\D�*HPSD
3DGD� XPXPQ\D�� JD\D� JHPSD� VDQJDW� EHUSHQJDUXK� SDGD�

SHUKLWXQJDQ� DQDOLVLV� VWUXNWXU� \DQJ� GDSDW� PHQMDGLNDQ� VHEXDK�
VLPSDQJDQ�DWDX�OHQGXWDQ��3DGD�SULQVLSQ\D�JD\D�JHPSD�VHEDQGLQJ�
GHQJDQ� EHUDW� PDVVD� EDQJXQDQ�� VHPDNLQ� EHUDW� PDVVD� EDQJXQDQ�
WHUVHEXW��VHPDNLQ�EHVDU�JD\D�\DQJ�EHNHUMD�*D\D�JHPSD�LWX�VHQGLUL�
GLEDJL�PHQMDGL��� WLSH�\DLWX�SHQJDUXK�JD\D�JHPSD�KRUL]RQWDO�GDQ�
SHQJDUXK�JD\D�JHPSD�YHUWLNDO�
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����� 3HQJDUXK�*HPSD�+RUL]RQWDO
%HNHUMD�SDGD�EDQJXQDQ�DNLEDW�UHVSRQ�EDQJXQDQ�GDQ VLVWHP�

SRQGDVLQ\D�GDQ�EXNDQ�GLVHEDENDQ�ROHK�SHUFHSDWDQ�JHUDNDQ�WDQDK��
0XDWDQ� JHPSD� KRUL]RQWDO� GLDQJJDS� EHNHUMD� GDODP� DUDK� VXPEX�
VXPEX�XWDPD�EDQJXQDQ�\DQJ�SDGD�EDQJXQDQ�EHUWLQJNDW�WLQJJL�JD\D�
\DQJ� OHELK�PHQRQMRO� DGDODK� JD\D�JD\D�GRURQJ� \DQJ�EHUDVDO�GDUL�
WLDS� ODQWDL�� *D\D� KRUL]RQWDO� LQL� EHNHUMD� VHEDJDL� PXDWDQ� ODWHUDO�
WHUSXVDW� SDGD� HOHPHQ�HOHPHQ� SHQGXNXQJ� YHUWLNDO� VHSHUWL� NRORP�
NRORP�GDQ�GLQGLQJ�JHVHU�SDGD�³FRUH´�DWDX�SHQJNDNX�ODWHUDO�ODLQQ\D�
�LNDWDQ�VLODQJ���EHEDQ�JHPSD�KRUL]RQWDO�GDSDW�GLKLWXQJ�GDODP�61,�
����������SDVDO��������

ࢎࡱ ൌ ࢋࡽ �����

GLPDQD�
ܳ  �SHQJDUXK�JD\D�JHPSD�KRUL]RQWDO�9

����� 3HQJDUXK�*HPSD�9HUWLNDO
%HUSHQJDUXK� WHUKDGDS� HOHPHQ� EDQJXQDQ� SHQGXNXQJ� JD\D�

QRUPDO��VHSHUWL�MHQLV�EDORN�NDQWLOHYHU EHQWDQJ�SDQMDQJ GDQ�GLQGLQJ�
GLQGLQJ�SHQGXNXQJ��7HUXWDPD�SDGD�EDJLDQ�NDQWLOHYHU��JD\D�JHPSD�
YHUWLNDO�LQL�VDQJDW�EHUSHQJDUXK�NDUHQD�DNDQ�PHQJDNLEDWNDQ�D\XQDQ�
SDGD�SDGD�NDQWLOHYHU�WHUVHEXW��$NLEDW�D\XQDQ�WHUVHEXW�PRPHQ�SDGD�
EDJLDQ� XMXQJ� \DQJ� WHULNDW� PHQMDGL� VDQJDW� EHVDU� GDQ� VHODQMXWQ\D�
DNDQ� PHQJDNLEDWNDQ� SHPEDOLNDQ� DUDK� WHJDQJDQ� SDGD� NDQWLOHYHU�
WHUVHEXW�

%DORN� WUDQVIHU� SDGD� VWUXNWXU� JHGXQJ� WLQJJL� \DQJ� PHPLNXO�
EHEDQ� JUDYLWDVL� GDUL� GXD� DWDX� OHELK� GLDWDVQ\D� VHUWD� EDORN� EHWRQ�
SUDWHNDQ�SDGD� ODQWDL� DWDS�EHQWDQJ�SDQMDQJ��KDUXV�GLSHUKLWXQJNDQ�
WHUKDGDS� NRPSRQHQ� DWDX� JHUDNDQ� WDQDK� DNLEDW� SHQJDUXK� JHPSD�
UHQFDQD��EHUXSD�EHEDQ�JHPSD�YHUWLNDO�QRPLQDO� VWDWLN�\DQJ�KDUXV�
GLWLQMDX�EHNHUMD�NHDWDV�DWDX�NHEDZDK�\DQJ�GLKLWXQJ�EHUGDVDUNDQ��
%HEDQ�JHPSD�YHUWLNDO�GDSDW�GL�KLWXQJ�GDODP�61,�����������SDVDO�
�������



��

࢜ࡱ ൌ Ǥ ࡰ࢙ࢊࡿ �����

GLPDQD�
ܵௗ௦  �SDUDPHWHU�SHUFHSDWDQ�VSUHNWUXP�UHVSRQ�GHVDLQ�SDGD�

SHULRGD�SHQGHN
ܦ  �3HQJDUXK�EHEDQ�PDWL�
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%$%�,,,
0(72'2/2*,

��� 8PXP
6HEHOXP� PHQJHUMDNDQ� 7XJDV� $NKLU�� PDND� SHUOX�

GLVXVXQ�ODQJNDK�± ODQJNDK�SHQJHUMDDQ�VHVXDL�GHQJDQ�XUDLDQ�
NHJLDWDQ� \DQJ� DNDQ� GLODNXNDQ�� 8UXWDQ� SHODNVDQDDQQ\D�
GLPXODL�GDUL�SHQJXPSXODQ�GDWD��SHGRPDQ�SHUDQFDQJDQ��GDQ�
VDPSDL�WXMXDQ�DNKLU�GDUL�DQDOLVD�VWUXNWXU�\DQJ�DNDQ�GLVDMLNDQ�

��� %DJDQ�$OLU�3HQ\HOHVDLDQ�7XJDV�$NKLU
/LQJNXS� SHNHUMDDQ� \DQJ� DNDQ� GLODNVDQDNDQ� GDODP�

PHQ\HOHVDLNDQ� 7XJDV� $NKLU� LQL� DNDQ� GLWHUDQJNDQ� VHVXDL�
EDJDQ�DOLU�SDGD�*DPEDU���� GL�EDZDK�LQL�

*DPEDU����� 'LDJUDP�$OLU��3URVHV�3HQJHUMDDQ�7XJDV�$NKLU
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*DPEDU�����'LDJUDP�$OLU�3URVHV�3HQJHUMDDQ�7XJDV�$NKLU
�/DQMXWDQ�

��� 3HQJXPSXODQ�'DWD
�� 'DWD�8PXP�

1DPD�JHGXQJ ��*HGXQJ�$SDUWHPHQW�%DOH�+LQJJLO�
6XUDED\D

/RNDVL ��-O��'U��,U�6RHNDUQR��0HUU�,,��6XUDED\D
)XQJVL ��$SDUWHPHQW
-XPODK�ODQWDL ����

127�2.

127
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127
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7LQJJL�EDQJXQDQ� �������� P
7RWDO�OXDV�DUHD �� ���������݉ଶ

.HWLQJJLDQ�7LDS�/DQWDL���
¾ %DVHPHQW ������P
¾ /DQWDL���� ������P
¾ /DQWDL���� ����P
¾ /DQWDL������������������� ����P
¾ /DQWDL����� ����P
6WUXNWXU�XWDPD ��6WUXNWXU�EHWRQ�EHUWXODQJ

�� 'DWD %DKDQ��
.HNXDWDQ�WHNDQ�EHWRQ��IF¶� ��� 03D
7HJDQJDQ�OHOHK�EDMD��I\�� ��� 0SD
'DWD�7DQDK ���

�� 'DWD *DPEDU
*DPEDU�6UXNWXU� ���/DPSLUDQ�
*DPEDU�DUVLWHNWXU ���/DPSLUDQ�

%DQJXQDQ�JHGXQJ�WHUVHEXW�DNDQ�GLPRGLILNDVL�PHQJJXQDNDQ�
PHWRGH� EHWRQ� SUDWHJDQJ� GDQ� GDWD� EDQJXQDQ� \DQJ� GLUHQFDQDNDQ�
VHEDJDL�EHULNXW��
�� 'DWD�8PXP�%DQJXQDQ

1DPD�JHGXQJ ��*HGXQJ�$SDUWHPHQW�%DOH�+LQJJLO�
6XUDED\D

/RNDVL �� -O�� 'U�� ,U� 6RHNDUQR�� 0HUU� ,,��
6XUDED\D

)XQJVL ��$SDUWHPHQW
-XPODK�ODQWDL ����
.HWLQJJLDQ 7LDS�/DQWDL���
¾ /DQWDL���� ��� P
¾ /DQWDL������ ������P
7LQJJL�EDQJXQDQ� �������P
7RWDO�OXDV�DUHD ���
6WUXNWXU�XWDPD ��6WUXNWXU�EHWRQ�EHUWXODQJ
$WDS ��6WUXNWXU�EHWRQ�SUDWHJDQJ
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�� 'DWD�%DKDQ��
.HNXDWDQ�WHNDQ�EHWRQ��I¶F� �����0SD
7HJDQJDQ�OHOHK�EDMD��I\�� ������0SD
'DWD�7DQDK �� �

�� 'DWD�*DPEDU
*DPEDU�6UXNWXU ���/DPSLUDQ�
*DPEDU�DUVLWHNWXU ���/DPSLUDQ�

��� 6WXGL�/LWHUDWXU
/LWHUDWXU \DQJ�GLJXQDNDQ�GDODP�SHQJHUMDDQ�WXJDV�DNKLU�LQL�

EHUVXPEHU� GDUL� EHEHUDSD� EXNX�� MXUQDO�� GDQ� SHUDWXUDQ�� /LWHUDWXU�
OLWHUDWXU�\DQJ�GLJXQDNDQ�GLFDQWXPNDQ�SDGD�GDIWDU�SXVWDND�

��� 3UHOLPLQDU\ 'HVDLQ�6WUXNWXU�8WDPD�1RQ�3UDWHJDQJ
3UHOLPLQDU\�GHVDLQ�LQL�GLODNXNDQ�GHQJDQ�PHPSHUNLUDNDQ

GLPHQVL� DZDO� GDUL� VWUXNWXU� VHVXDL� GHQJDQ� NHWHQWXDQ� 61,�
�����������\DQJ�EHUXSD�

����� 3HUHQFDQDDQ 'LPHQVL %DORN ,QGXN
3HUHQFDQDDQ�EDORN�PHQJLNXWL�SHUDWXUDQ�61,�����������

SDVDO����������3HUHQFDQDDQ�WLQJJL�EDORN�PHQJLNXWL�7DEHO ����
GDQ�SHUHQFDQDDQ�OHEDU�EDORN�PHQJLNXWL�SHUVDPDDQ������

����� 3HUHQFDQDDQ 'LPHQVL .RORP
3HUHQFDQDDQ� GLPHQVL� NRORP� DZDOQ\D� KDUXV�

PHQHQWXNDQ� EHEDQ� \DQJ� DNDQ� PHPEHEDQL� NRORP� WHUVHEXW��
NHPXGLDQ NDOLNDQ� GHQJDQ� IDFWRU� EHEDQ�� ODOX� GDSDW� GLFDUL�
OXDVDQ�GDUL�NRORP�WHUVHEXW�VHVXDL�GHQJDQ�UXPXV�

$� �
ࢃ

ࣘ ࢞ ࢉᇱࢌ
�����

GLPDQD�
$�  �/XDV�NRORPUHQFDQD
:�  �%HEDQ�WRWDO�WHUIDNWRU
I¶F  �0XWXEHWRQ��03D�
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ࢥ  � ����� �IDFWRU� UHGXNVL�.RQWURO� *D\D��
'DODP5DQJND-HPEDWDQ

��� 3UHOLPLQDU\�'HVDLQ�VWUXNWXU�XWDPD�SUDWHJDQJ
0HQHQWXNDQ�GLPHQVL�DZDO�EDORN�SUDWHJDQJ��DNDQ�GLJXQDNDQ�

VHVXDL�GHQJDQ 61,������������3HQDPSDQJ�DZDO�EHWRQ�SUDWHJDQJ�
GLGHVDLQ� EHUGDVDUNDQ� NHWHQWXDQ�NHWHQWXDQ� VHVXDL� 61,� ����������
SDVDO�����6HODLQ�LWX�MXJD�GDSDW�GLGHVDLQ�GHQJDQ�DVXPVL�\DQJ�VHVXDL�
GHQJDQ�NHWHQWXDQ�WLQJJL�GLPHQVL�EDORN�

��� 3HUHQFDQDDQ�6WUXNWXU�6HNXQGHU
3HUHQFDQDDQ VWUXNWXU� VHNXQGHU� GLSLVDK� GDUL� VWUXNWXU�

XWDPD� NDUHQD� VWUXNWXU� VHNXQGHU� KDQ\D� PHQHUXVNDQ� EHEDQ�
\DQJ�DGD�NH�VWUXNWXU�XWDPD��3HUHQFDQDDQ�VWUXNWXU� VHNXQGHU�
DQWDUD�ODLQ�PHOLSXWL�

����� 3HUHQFDQDDQ�3HODW 3HUHQFDQDDQ�'LPHQVL�3HODW
�� 3HUHQFDQDDQ�'LPHQVL 3HODW
$� 0HQHQWXNDQ7HEDO�0LQLPXP�SHODW

'LPHQVL� WHEDO� PLQLPXP� SHODW� GHQJDQ� EDORN� \DQJ�
PHPEHQWDQJ�GL�DQWDUD�WXPSXDQ�SDGD�VHPXD�VLVLQ\D�KDUXV�
PHPHQXKL�V\DUDW�61,�����������SDVDO���������SHUVDPDDQ�
������DQWDUD�ODLQ�
�� 8QWXN�ĮIP�VDPD�DWDX�OHELK�NHFLO�GDUL�����PHQJJXQDNDQ

6XPEHU���61,�����������7DEHO�����F�

7DEHO����� 7HEDO�0LQLPXP�3HODW�7DQSD�%DORN�,QWHULRU
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�� 8QWXN�ĮIP� OHELK�EHVDU�GDUL� ���� WDSL� WLGDN� OHELK� GDUL� �����
NHWHEDODQ�SHODW�PLQLPXP�KDUXV�PHPHQXKL�

K� �
ቀǤ଼ା
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ቁ

ଷାହఉሺఈିǤଶሻ
�����

�61,���������������SHUVDPDDQ������
GDQ�WLGDN�EROHK�NXUDQJ�GDUL�����PP�

�� 8QWXN� ĮIP� OHELK� EHVDU� GDUL� ��� NHWHEDODQ� SHODW�PLQLPXP�
WLGDN�EROHK�NXUDQJ�GDUL�

K� �
ቀǤ଼ା



భరబబ
ቁ

ଷାଽఉ
�����

�61, �����������SHUVDPDDQ������
GDQ�WLGDN�EROHK�NXUDQJ�GDUL����PP��

�� 3DGD�WHSL�\DQJ�WLGDN�PHQHUXV��EDORN�WHSL�KDUXV�PHPSXQ\DL�
UDVLR� NHNDNXDQ� ĮI� WLGDN� NXUDQJ� GDUL� ���� DWDX� VHEDJDL�
DOWHUQDWLI� NHWHEDODQ� PLQLPXP� \DQJ� GLWHQWXNDQ� SDGD�
SHUVDPDDQ� ���� DWDX� ���� KDUXV� GLQDLNDQ� SDOLQJ� WLGDN� ���
SHUVHQ�SDGD�SDQHO�GHQJDQ�WHSL�\DQJ�WLGDN�PHQHUXV��
GLPDQD�
x ĮIP�DGDODK�QLODL�UDWD�� UDWD�GDUL�ĮI�XQWXN VHPXD EDORN�

SDGD� WHSL GDUL VXDWX� SDQHO�� GHQJDQ UXPXV VHEDJDL
EHULNXW�
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x ȕ� DGDODK� UDVLR EHQWDQJ EHUVLK GDODP DUDK SDQMDQJ
WHUKDGDS DUDK SHQGHN SHODW�� GHJDQ UXPXV VHEDJDL
EHULNXW�

ߚ ൌ


ௌ
������SHODW���DUDK� �����

ߚ ൌ


ௌ
!�����SHODW���DUDK� �����

GHQJDQ��
/Q� �EHQWDQJ EHUVLK�\DQJ�OHELK SDQMDQJ
6Q� �EHQWDQJ EHUVLK�\DQJ�OHELK SHQGHN
OQ� DGDODK� SDQMDQJ� EHQWDQJ� EHUVLK� GDODP� DUDK�
PHPDQMDQJ�GLXNXU�PXND�NH�PXND�EDORN�

%� 0HQHQWXNDQ /HEDU� (IHNWLI
'LPHQVL�OHEDU�HIHNWLI�GDUL�EDORN�KDUXV�PHPHQHQXKL�V\DUDW�

61,�����������SDVDO��������GDQ�SDVDO��������
�� ,QWHULRU�WLGDN�EROHK�PHOHELKL��

� EH�  �
ଵ

ସ
[�/ ������

� EH�  �EZ����W ������

� EH�  �EZ ��
ଵ

ଶ
6 ������

�� (NVWHULRU�WLGDN�EROHK�PHOHELKL��

� EH�  �
ଵ

ଵଶ
[�/ ������

� EH�  �EZ����W ������

� EH�  �EZ���
ଵ

ଶ
6 ������

GLPDQD�
EH ��OHEDU�HIHNWLI
/  �SDQMDQJ�EHQWDQJ�EDORN�
W  �WHEDO�VODE
6  �MDUDN�EHUVLK�NH�EDGDQ�GL�VHEHODKQ\D
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�� 3HQXODQJDQ�3HODW
3HUHQFDQDDQ� WXODQJDQ� SHODW� WHUEDJL� PHQMDGL� SHUKLWXQJDQ�

WXODQJDQ�OHQWXU�SHODW��SHUKLWXQJDQ�WXODQJDQ�JHVHU��GDQ SHUKLWXQJDQ�
WXODQJDQ�VXVXW�

$� 3HUKLWXQJDQ�7XODQJDQ /HQWXU 3HODW

*DPEDU����� 'LDJUDP�DOLU�SHUKLWXQJDQ�SHQXODQJDQ�NRPSRQHQ�
OHQWXU
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%� 3HUKLWXQJDQ�7XODQJDQ *HVHU
3HUKLWXQJDQ� NHEXWXKDQ� WXODQJDQ� JHVHU� EHUGDVDUNDQ� 61,�

����������3DVDO������DQWDUD�ODLQ�

�� +LWXQJ�9X�SDGD�WLWLN�EHUMDUDN�G�GDUL�XMXQJ�SHUOHWDNDQ�

�� &HN��DSDNDK�9X���ɮ��9F��
ଶ

ଷ
ඥ݂ܿԢ ��EZ���G���$SDELOD�WLGDN�

PHPHQXKL�PDND�GLSHUOXNDQ SHUEHVDUDQ�SHQDPSDQJ��
�� .ULWHULD�NHEXWXKDQ�WXODQJDQ�JHVHU PHQXUXW�61,�����������

SDVDO������� �
x -LND9X������� 9F��PDND�WLGDN�GLSHUOXNDQ SHQXODQJDQ

JHVHU
x -LND ���� 9F� �� 9X� � 9F� PDND� SHUOX� PHPDNDL

WXODQJDQ�JHVHU�PLQLPXP
x -LND 9F� ��9X� � �9F� �� 9V� PLQ��� PDND� GLSHUOXNDQ�

WXODQJDQ�JHVHU�
x -LND  �9F�96PLQ � ��9X���PDND�GLSHUOXNDQ�WXODQJDQ�

JHVHU
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x 9X�DGDODK JD\D JHVHU EHUIDNWRU
x 9F DGDODK NHNXDWDQ�JHVHU�1RPLQDO�\DQJ�GLDNLEDWNDQ�

ROHK�%HWRQ��GHQJDQ UXPXV VHEDJDL EHULNXW��

9F� �
ଵ


ඥ݂ܿԢ ��EZ���G ������
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ROHK�WXODQJDQ�JHVHU��GHQJDQ UXPXV VHEDJDL EHULNXW�
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x 9Q DGDODK�NHNXDWDQ�JHVHU�1RPLQDO��9F ��9V�
x  VDPD GHQJDQ �����XQWXN�JHVHU�

%LOD�VHQJNDQJ�WHUWXWXS�WLGDN�GLSHUOXNDQ��VHQJNDQJ�GHQJDQ�
NDLW�JHPSD�SDGD�NHGXD�XMXQJ�KDUXV�GLVSDVLNDQ�GHQJDQ�MDUDN�WLGDN�
OHELK� GDUL� G�� VHSDQMDQJ� SDQMDQJ� NRPSRQHQ� VWUXNWXU�� �61,�
����������3DVDO�����������
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&� 3HUKLWXQJDQ�7XODQJDQ 6XVXW
.HEXWXKDQ�WXODQJDQ�VXVXW�GL�DWXU�GDODP�61,��������������

3DVDO�����������/XDVDQ�WXODQJDQ�VXVXW�GDQ�VXKX�KDUXV�PHQ\HGLDNDQ�
SDOLQJ� VHGLNLW� PHPLOLNL� UDVLR� OXDV� WXODQJDQ� WHUKDGDS� OXDV� EUXWR�
SHQDPSDQJ�EHWRQ�VHEDJDL�EHULNXW��WHWDSL�WLGDN�NXUDQJ�GDUL��������

�� 6ODE�\DQJ�PHQJJXQDNDQ�EDWDQJ� WXODQJDQ�XOLU�0XWX�����DWDX
������������������������������������������������������������������������������� ������

�� 6ODE� \DQJ� PHQJJXQDNDQ� EDWDQJ� WXODQJDQ� XOLU� DWDX� WXODQJDQ�
NDZDW�ODV�0XWX���� ��������������������������������������������������� ������

�� 6ODE�\DQJ�PHQJJXQDNDQ�WXODQJDQ�GHQJDQ�WHJDQJDQ�OHOHK�
PHOHELKL�����03D�\DQJ�GLXNXU�SDGD�UHJDQJDQ�OHOHK�VHEHVDU�

�����SHUVHQ���������������������������������������������������������ͲǤͲͲͳͺ ቀ
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����� 3HUHQFDQDDQ�'LPHQVL 7DQJJD
3HUHQFDQDDQ� WDQJJD� GLGHVDLQ� GHQJDQ� PHQJDVXPVLNDQ�

SHUOHWDNDQ�\DQJ�GLJXQDNDQ�DGDODK�VHQGL�± URO��3HUV\DUDWDQ�GDODP�
SHUHQFDQDDQ�GLPHQVL�WDQJJD�DGDODK�VHEDJDL�EHULNXW��

�������W���L������ ������
������Į������ ������

GLPDQD�
Į  �.HPLULQJDQ�WDQJJD
W  �WLQJJL�WDQMDNDQ
L�  �OHEDU�LQMDNDQ

����� 3HUHQFDQDDQ�%DORN�/LIW
0HWRGH� SHUKLWXQJDQ� \DQJ� GLODNXNDQ� GDODP� SHUHQFDQDDQ�

EDORN�OLIW PHUXSDNDQ�DQDOLVLV�WHUKDGDS�NRQVWUXNVL�UXDQJ�WHPSDW�OLIW�
GDQ� NDWURO� OLIW� EDORN� SHQJJDQWXQJ�� 5XDQJ� ODQGDVDQ� GLEHUL�
NHORQJJDUDQ��OLIW�SLW��VXSD\D�SDGD�VDDW�OLIW�PHQFDSDL�ODQWDL�SDOLQJ�
EDZDK�� OLIW� WLGDN� PHQXPEXN� GDVDU� ODQGDVDQ�� 6HODLQ� LWX�� OLIW� LWS
EHUIXQJVL�SXOD�PHQDKDQ� OLIW� DSDELOD� WHUMDGL�NHFHODNDDQ��PLVDOQ\D�
WDOL�SXWXV��3HUHQFDQDDQ�LQL�PHQFDNXS�SHUHQFDQDDQ�EDORN�SHQXPSX�
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GHSDQ�� SHQXPSX� EHODNDQJ�� GDQ� EDORN� SHQJJDQWXQJ� OLIW�� $VXPVL�
SHPEHEDQDQ�EDORN�OLIW�PHQJDFX�SDGD�EURVXU�

����� 3HUHQFDQDDQ�%DORN�$QDN
%HEDQ�SHODW�\DQJ�GLWHUXVNDQ�NH�EDORN�DQDN�GLKLWXQJ�VHEDJDL�

EHEDQ HNXLYDOHQ \DQJ� EHUEHQWXN� WUDSH]LXP� SDGD� DUDK� \DQJ�
OHELKSDQMDQJ� GDQ� VHJLWLJD� SDGD� DUDK� \DQJ� OHELKSHQGHN�� %HEDQ�
HNLYDOHQ�LQL�VHODQMXWQ\D�DNDQ�GLJXQDNDQ�XQWXN�PHQJKLWXQJ�JD\D�
JD\D�GDODP�\DQJ�WHUMDGL�GL�EDORN�DQDN�XQWXN�PHQHQWXNDQ�WXODQJDQ�
OHQWXU�GDQ�JHVHU��SHUKLWXQJDQ� WXODQJDQ� ORQJLWXGLQDO�VDPD�GHQJDQ�
SHODW��

�� 3HUHQFDQDDQ�'LPHQVL %DORN $QDN
3HUHQFDQDDQ� EDORN� DQDN� PHQJLNXWL� SHUDWXUDQ� 61,�

����������SDVDO��������
$� 3HUHQFDQDDQ�7LQJJL�%DORN $QDN

61,������������7DEHO������D�

%� 3HUHQFDQDDQ��/HEDU %DORN $QDN
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�� 3HQXODQJDQ%DORN$QDN
&DUD� SHUKLWXQJDQ� SHQXODQJDQ� EDORN� DQDN� VDPD� GHQJDQ�

SHQXODQJDQ�EDORN�LQGXN�

7DEHO����� 7HEDO�0LQLPXP�%DORN�1RQ�3UDWHJDQJ�DWDX�3HODW�6DWX�
$UDK�ELOD�/HQGXWDQ�7LGDN�'LKLWXQJ
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��� 3HPEHEDQDQ
3HQJJXQDQDQ�EHEDQ�\DQJ�DGD�PHQJLNXWL�SHUDWXUDQ�\DQJ�DGD�

GL�61,�����������GDQ�NRPELQDVL�SHPEHEDQDQ�PHQJJXQDNDQ�61,�
����������3DVDO�������DQWDUD�ODLQ�

����� %HEHDQ�0DWL
%HEDQ�PDWL�DGDODK�EHUDW�VHOXUXK�EDKDQ�NRQVWUXNVL�EDQJXQDQ�

JHGXQJ� \DQJ� WHUSDVDQJ�� WHUPDVXN� GLQGLQJ�� ODQWDL�� DWDS�� SODIRQ��
WDQJJD��GLQGLQJ�SDUWLVL�WHWDS��ILQLVKLQJ��NXOLW�EDQJXQDQ JHGXQJ�GDQ�
NRPSRQHQ�DUVLWHNWXUDO�GDQ�VWUXNWXUDO�ODLQQ\D�VHUWD�SHUDODWDQ�OD\DQ�
WHUSDVDQJ�ODLQ�WHUPDVXN�EHUDW�NHUDQ���61,�����������3DVDO�������

����� %HEDQ +LGXS
%HEDQ� \DQJ� GLDNLEDWNDQ� ROHK� SHQJJXQD� GDQ� SHQJKXQL�

EDQJXQDQ� JHGXQJ� DWDX� VWUXNWXU� ODLQ� \DQJ� WLGDN� WHUPDVXN� EHEDQ�
NRQVWUXNVL� GDQ� EHEDQ� OLQJNXQJDQ�� VHSHUWL� EHEDQ� DQJLQ�� EHEDQ�
KXMDQ�� EHEDQ� JHPSD�� EHEDQ� EDQMLU�� DWDX� EHEDQ� PDWL�� �61,�
����������3DVDO������

����� %HEDQ�*HPSD
0HQXUXW�61,������������ WHUGDSDW���PHWRGH�DQDOLVD�JHPSD�

GLQDPLN�� \DLWX� DQDOLVLV� UHVSRQ� VSHFWUXP� GDQ� DQDOLVLV� UHVSRQ�
GLQDPLN� ULZD\DW� JHPSD� �WLPH� KLVWRU\��� 3DGD� 7XJDV� $NKLU� LQL�
GLJXQDNDQ�DQDOLVLV�JHPSD�GHQJDQ�PHQJJXQDNDQ�UHVSRQ�VSHFWUXP��
%HULNXW�PHUXSDNDQ� WDKDSDQ�SHUKLWXQJDQ�DQDOLVD�UHVSRQ� VSHFWUXP�
XQWXN�PHQGDSDWNDQ�QLODL�JD\D�JHPSD�ODWHUDO�\DQJ�WLPEXO GL�VHPXD�
WLQJNDW�

�� 0HQHQWXNDQ�.HODV�6LWXV
61,� ���������� SDVDO� ���� PHQJDWXU� WDWD� FDUD� XQWXN�

PHQHQWXNDQ� NODVLILNDVL� VLWXV�� 6DODK� VDWX� FDUD� \DQJ� GDSDW�
GLODNXNDQ� \DLWX� GHQJDQ� PHQHQWXNDQ� QLODL� 1� EHUGDVDUNDQ� GDWD�
KDVLO� 637�� $GDSXQ� GHILQLVL� SDUDPHWHU� NHODV� VLWXV \DQJ�
PHQJJXQDNDQ�GDWD�637�GDSDW�GLOLKDW�SDGD�61,�����������SDVDO�
������SHUVDPDDQ�����
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7DEHO����� .ODVLILNDVL�.HODV�6LWXV
.HODV�VLWXV

6$��EDWXDQ�
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6%��EDWXDQ� ����VDPSDL����� 1�$ 1�$
6&��WDQDK�
NHUDV��VDQJDW�
SDGDW�GDQ�
EDWXDQ�OXQDN�

����VDPSDL���� !�� ����

6'��WDQDK�
VHGDQJ�

����VDPSDL����
���VDPSDL�
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���VDPSDL�
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6(��WDQDK�
OXQDN�

���� ��� ���
$WDX�VHWLDS�SURILO�WDQDK�\DQJ�PHQJDQGXQJ�
OHELK�GDUL���P�WDQDK�GHQJDQ�NDUDWHULVWLN�
VHEDJDL�EHULNXW���
���,QGHNV�SODVWLVLWDV��3,�!����
���.DGDU�DLU��Z������

�� .XDW�JHVHU�QLUDOLU� �����N3D

6)��WDQDK�
NKXVXV�\DQJ�
PHPEXWXKNDQ�
LQYHVWLJDVL�
JHRWHNQLN�
VSHVLILN�GDQ�
DQDOLVLV�
UHVSRQV�
VSHVLILN�VLWXV�
\DQJ�
PHQJLNXWL�
�������

6HWLDS�SURILO�ODSLVDQ�WDQDK�\DQJ�PHPLOLNL�
VDODK�VDWX�DWDX�OHELK�GDUL�NDUDNWHULVWLN�
EHULNXW��
� 5DZDQ�GDQ�EHUSRWHQVL�JDJDO�DWDX�UXQWXK�
DNLEDW�EHEDQ�JHPSD�VHSHUWL�PXGDK�
OLNXLIDNVL��OHPSXQJ�VDQJDW�VHQVLWLI��WDQDK�
WHUVHPHQWDVL�OHPDK

� /HPSXQJ�VDQJDW�RUJDQLN�GDQ�DWDX�JDPEXW�
�NHWHEDODQ�+�!��P��

� /HPSXQJ�EHUSODVWLVLWDV�VDQJDW�WLQJJL�
�NHWHEDODQ�+!��� P�GHQJDQ�,QGHNV�
3ODVLWLVLWDV�3,!�� ��

� /DSLVDQ�OHPSXQJ�OXQDN�VHWHQJDK�WHJXK�

GHQJDQ�NHWHEDODQ�+!�� P�GHQJDQ � ���
N3D
6XPEHU�� 61,����������



��

�� 0HQHQWXNDQ .DWHJRUL 5LVLNR %DQJXQDQ� GDQ� )DNWRU
.HXWDPDDQ�*HPSD
6HVXDL�7DEHO���61,������������XQWXN�EHUEDJDL�UHVLNR�

VWUXNWXU� EDQJXQDQ� JHGXQJ� GDQ� QRQ� JHGXQJ�� SHQJDUXK�
JHPSD�UHQFDQD�WHUKDGDSQ\D�KDUXV�GLNDOLNDQ�GHQJDQ�VXDWX�
IDNWRU� NHXWDPDDQ� ,H� PHQXUXW� 7DEHO� �� 61,� �����������
)DNWRU�NHXWDPDDQ�JHPSD�EHUJDQWXQJ�SDGD�NDWHJRUL�UHVLNR�
EDQJXQDQ�PHQJLNXWL�7DEHO�����GDQ�7DEHO�����

0HQXUXW� WDEHO�� JHGXQJ� \DQJ� DNDQ� GL� UHQFDQDNDQ� LQL�
WHUPDVXN� NH� GDODP NDWHJRUL� ,9� VHKLQJJD� IDNWRU� NHXWDPDDQ�
JHPSD�JHGXQJ�VHEHVDU�����

�� 0HQHQWXNDQ�1LODL�6V GDQ�6�
6V�DGDODK�SDUDPHWHU�SHUFHSDWDQ�UHVSRQV�VSHNWUDO�0&(�GDUL�

SHWD� JHPSD� SDGD� SHULRGD� SHQGHN�� UHGDPDQ� �� SHUVHQ� �61,�
������������ 1LODL� 6V� GLSHUROHK� GDUL� OHWDN� EDQJXQDQ� VHVXDL�
GHQJDQ�SHWD�]RQD�JHPSD�,QGRQHVLD�SDGD�*DPEDU�����

6XPEHU���61,�����������*DPEDU��

*DPEDU����� *HPSD�PDNVLPXP�\DQJ�GLSHUWLPEDQJNDQ�
ULVLNR�WHUWDUJHW��0&(5��
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6��DGDODK�SDUDPHWHU�SHUFHSDWDQ�UHVSRQV� VSHNWUDO�0&(�GDUL�
SHWD� JHPSD� SDGD� SHULRGD� �� GHWLN�� UHGDPDQ� �� SHUVHQ� �61,�
������������1LODL�6��GLSHUROHK�GDUL�OHWDN�EDQJXQDQ�VHVXDL�GHQJDQ�
SHWD�]RQD�JHPSD�,QGRQHVLD�SDGD�*DPEDU�����

6XPEHU�� 61,�����������*DPEDU��

�� 0HQHQWXNDQ )DNWRU $PSOLILNDVL *HWDUDQ
8QWXN� PHQHQWXNDQ UHVSRQV� VSHNWUDO� SHUFHSDWDQ� JHPSD�

0&(5�GL�SHUPXNDDQ�WDQDK� GLSHUOXNDQ�IDNWRU�DPSOLILNDVL�VHVPLN�
SDGD�SHULRGD�����GHWLN� GDQ�SHULRGD���GHWLN��)DNWRU� DPSOLILNDVL�
PHOLSXWL� IDNWRU� DPSOLILNDVL� JHWDUDQ� WHUNDLW� SHUFHSDWDQ� SDGD�
JHWDUDQ� SHULRGD� SHQGHN� �)D�� GDQ� IDNWRU� DPSOLILNDVL� JHWDUDQ�
WHUNDLW� SHUFHSDWDQ� SDGD� JHWDUDQ� SHULRGD� �� GHWLN� �)Y��� )DNWRU�
DPSOLILNDVL� JHWDUDQ� WHUNDLW� SHUFHSDWDQ� SDGD� JHWDUDQ� SHULRGD�
SHQGHN��)D��EHUJDQWXQJ�SDGD�QLODL�VLWXV� WHUGDKXOX�GDQ�QLODL�6V��
VHPHQWDUD� IDNWRU� DPSOLILNDVL� JHWDUDQ� WHUNDLW� SHUFHSDWDQ� SDGD�
JHWDUDQ� SHULRGD� �� GHWLN� �)Y�� EHUJDQWXQJ� SDGD� NHODV� VLWXV�
WHUGDKXOX� GDQ� QLODL� 6��� 1LODL� )D� GDQ� )�GLWHQWXNDQ� ROHK�7DEHO�
���GDQ 7DEHO�����

*DPEDU����� 6���*HPSD�PDNVLPXP�\DQJ�GLSHUWLPEDQJNDQ�ULVLNR�
WHUWDUJHW��0&(5�
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�� 0HQHQWXNDQ�606 GDQ�60�

3DUDPHWHU� VSHNWUXP UHVSRQV SHUFHSDWDQ� SDGD� SHULRGD
SHQGHN��606��GDQ�SHULRGD���GHWLN��60���\DQJ�GLVHVXDLNDQ
GHQJDQ SHQJDUXK NODVLILNDVL� VLWXV�� KDUXV GLWHQWXNDQ GDUL
SHUVDPDDQ EHULNXW��
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�� 0HQJKLWXQJ�1LODL�6'� GDQ�6'6
3DUDPHWHU�SHUFHSDWDQ VSHNWUDO GHVDLQ XQWXN SHULRGD SHQGHN��

6'6� GDQ� SDGD� SHULRGD� �� GHWLN�� 6'�� KDUXV GLWHQWXNDQ PHODOXL
SHUVDPDDQ EHULNXW����61,�����������SDVDO�����
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�� 0HQHQWXNDQ .DWHJRUL 'HVDLQ 6HLVPLN��.'6�
'DUL� QLODL6'6�� 6'� GDQ� NHWHJRUL UHVLNR JHGXQJ DNDQ

GLGDSDWNDQ GXD NDWHJRUL GHVDLQ VHLVPLN�� 1LODL� \DQJ� GLDPELO�
DGDODK�\DQJ�SDOLQJ�EHVDU GDUL NHGXD�.'6 WHUVHEXW��1LODL�WHUVHEXW
GLGDSDWNDQ KDUXV GDUL QLODL GDODP 7DEHO���� GDQ�7DEHO�����

6XPEHU���61,������������7DEHO��

7DEHO����� .DWHJRUL�'HVDLQ�6HLVPLN�EHUGDVDUNDQ�3DUDPHWHU
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6XPEHU����61,������������7DEHO���

�� 0HQHQWXNDQ 6LVWHP 6WUXNWXU�GDQ�3DUDPHWHU�6WUXNWXU
6LVWHP UDQJND SHPLNXO PRPHQ� �6530�� DGDODK VLVWHP

UDQJND UXDQJ GLPDQD NRPSRQHQ�NRPSRQHQ� VWUXNWXU� EDORN��
NRORP��GDQ�VDPEXQJDQ PHQDKDQ JD\D�JD\D�\DQJ�EHNHUMD PHODOXL
DNVLOHWXU��JHVHU��GDQ�DNVLDO��6530�GDSDW GLNHORPSRNDQ VHEDJDL
EHULNXW��
�� 6LVWHP� 5DQJND� 3HPLNXO� 0RPHQ� %LDVD� �6530%��� 6XDWX�

VLVWHP� UDQJND� \DQJ� PHPHQXKL� NHWHQWXDQ�NHWHQWXDQ� 61,�
EHWRQ�SDVDO������GDQ�����VHUWD�3DVDO��������GDQ�������6LVWHP�
UDQJND�LQL�SDGD�GDVDUQ\D�PHPLOLN�WLQJNDW�GDNWLOLWDV�WHUEDWDV�
GDQ�KDQ\D�FRFRN�GLJXQDNDQ�XQWXN�EDQJXQDQ�\DQJ�GLNHQDNDQ�
PDNVLPDO�.'6�%�

�� 6LVWHP� 5DQJND� 3HPLNXO� 0RPHQ� 0HQHQJDK� �65300���
6XDWX� VLVWHP� UDQJND� \DQJ� VHODLQ� PHPHQXKL� NHWHQWXDQ�
NHWHQWXDQ� XQWXN� UDQJND� SHPLNXO� PRPHQ� ELDVD� MXJD�
PHPHQXKL�NHWHQWXDQ�GHWDLOLQJ SDVDO��������GDQ��������VHUWD�
������ 6LVWHP� LQL� SDGD� GDVDUQ\D�PHPLOLNL� WLQJNDW� GDNWLOLWDV�
VHGDQJ�GDQ�GDSDW�GLJXQDNDQ�XQWXN�EDQJXQDQ�\DQJ�GLNHQDNDQ�
PDNVLPXP�.'6�&��

�� 6LVWHP�5DQJND� 3HPLNXO�0RPHQ�.KXVXV� �6530.���6XDWX�
VLVWHP� UDQJND� \DQJ� VHODLQ� PHPHQXKL� NHWHQWXDQ�NHWHQWXDQ�
XQWXN� UDQJND� SHPLNXO� PRPHQ� ELDVD� MXJD� PHPHQXKL�
NHWHQWXDQ�NHWHQWXDQ�3DVDO��������KLQJJD���������3DVDO������
KLQJJD� ������ VHUWD� 3DVDO� ������ KLQJJD� ������� 6LVWHP� LQL�

7DEHO����� .DWHJRUL�'HVDLQ�6HLVPLN�EHUGDVDUNDQ�3DUDPHWHU�
5HVSRQV�3HUFHSDWDQ�3HULRGD���GHWLN��6'��
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PHPLOLNL�WLQJNDW�GDNWLOLWDV�SHQXK�GDQ�KDUXV�GLJXQDNDQ�XQWXN�
EDQJXQDQ�\DQJ�GLNHQDNDQ�.'6�'�(�DWDX�)�
6LVWHP�VWUXNWXU�\DQJ�GLSLOLK KDUXV VHVXDL GHQJDQ EDWDVDQ�GDQ�
PHPSHUKDWLNDQ NRHILVLHQ GDODP MHQLV VLVWHP�VWUXNWXU�VHVXDL
GHQJDQ�61,�����������3DVDO�������

�� 0HQJKLWXQJ�.RHILVLHQ�5HVSRQ�6HLVPLN
.RHILVLHQ UHVSRQ VVHLVPLN�� &V� KDUXV GLWHQWXNDQ VHVXDL

GHQJDQ NHWHQWXDQ� \DQJ� GLWHWDSNDQ� SDGD� 61,� ���������� 3DVDO�
��������

&V  �
ୗీ

ቀ



ቁ

������

GLPDQD��
6'6  �SDUDPHWHU�SHUFHSDWDQ VSHNWXUP UHVSRQV GHVDLQ

GDODP UHQWDQJ SHULRGD SHQGHN
5  �IDNWRU PRGLILNDVL UHVSRQV�\DQJ�GLWHQWXNDQ ROHK

VLVWHP SHQDKDQ�JHPSD�\DQJ�GLSLOLK
,H  �IDNWRU NHXWDPDDQ�JHPSD�\DQJ�GLWHQWXNDQ NDWHJRUL

ULVLNR

1LODL�&V�\DQJ�GLKLWXQJ���GDUL��

&V� �
ୗీభ

 ቀ
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������

GDQ�&V���GDUL��

&V� �������6'6�,H!����� ������

8QWXN� VWUXNWXU� \DQJ� EHUORNDVL� GL� GDHUDK� GL� PDQD� 6� VDPD
GHQJDQ DWDX OHELK EHVDU GDUL����J��PDND &V�KDUXV WLGDN NXUDQJ
GDUL��

&V� �
Ǥହ ୗభ

ቀ
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������
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GLPDQD��
6'�  �SDUDPHWHU�SHUFHSDWDQ VSHNWUXP UHVSRQV GHVDLQ�SDGD

SHULRGD�����GHWLN
7�  �SHULRGD�IXQGDPHQWDO�VWUXNWXU��GHWLN�
6�  SDUDPHWHU�SHUFHSDWDQ VSHNWUXP UHVSRQV PDNVLPXP

��� 0HQJKLWXQJ�%HUDW�6HLVPLN�(IHNWLI
%HUDW VHLVPLN HIHNWLI� VWUXNWXU�� KDUXV PHQ\HUWDNDQ VHOXUXK

EHEDQ PDWL�GDQ�EHEDQ ODLQQ\D��\DLWX�
x 'DHUDK� \DQJ� GLJXQDNDQ� XQWXN� SHQ\LPSDQDQ� �� PLQLPXP�

VHEHVDU� ��� � EHEDQ� KLGXS� ODQWDL� �EHEDQ� ODQWDL� GL� JDUDVL�
SXEOLF�GDQ�VWUXNWXU�SDUNLUDQ�WHUEXND��VHUWD�EHEDQ��VHUWD�EHEDQ�
SHQ\LPSDQDQ�\DQJ�WLGDN�PHOHELKL���SHUVHQ�GDUL�EHUDW�VHLVPLF�
HIHNWLI�SDGD�VXDWX�ODQWDL�WLGDN�SHUOX�GLVHUWDNDQ��

x -LND�NHWHQWXDQ�XQWXN�SDUWLVL�GLLV\DUDWNDQ�GDODP�GHVDLQ�EHEDQ�
ODQWDL�� GLDPELO� \DQJ� WHUEHVDU� GL� DQWDUD� EHUDW� SDUWLVL� DNWXDO�
DWDX�EHUDW�GDHUDK�ODQWDL�PLQLPXP�VHEHVDU������N1�P��

x %HUDW�RSHUDVLRQDO�WRWDO�GDUL�SHUDODWDQ�\DQJ�SHUPDQHQ�
%HUDW� ODQVHNDS� GDQ� EHEDQ� ODLQQ\D� SDGD� WDPDQ� DWDS� GDQ�
OXDVDQ�VHMHQLV�ODLQQ\D�

��� 0HQJKLWXQJ�'LVWULEXVL�*D\D�9HUWLNDO
*D\D�JHPSD�ODWHUDO��)[���GDODP��N1���\DQJ�WLPEXO�GL�VHPXD

WLQJNDW KDUXV GLWHQWXNDQ GDUL SHUVDPDDQ��
)[  �&Y[�9 ������
GDQ�

&Y[  �
ௐೣ Ǥೣ

ೖ

σ ௐ
ೖ

స

������

GLPDQD��
&Y[  )DNWRU GLVWULEXVL YHUWLNDO
9  JD\D�ODWHUDO�GHVDLQ�WRWDO�DWDX JHVHU�GL�GDVDU�

VWUXNWXU��N1�
ZL�GDQ�Z[  %DJLDQ EHUDW VHLVPLN HIHNWLI� WRWDO� VWUXNWXU�

SDGD�WLQJNDWLDWDX�[��N1�
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KL�GDQ�K[  7LQJJL GDUL GDVDU VDPSDL WLQJNDW DWDV�DWDX�[��
GDODP�PHWHU��P�

.
 HNVSRQHQ� \DQJ� WHUNDLW GHQJDQ SHULRGD�

VWUXNWXU�EHULNXW�LQL��VWUXNWXU�GHQJDQ SHULRGD�
���� DWDX NXUDQJ�� N �� VWUXNWXU� GHQJDQ
SHULRGD�����DWDX OHELK��N ��VWUXNWXU�GHQJDQ
SHULRGD����������
N ���DWDX LQWHUSRODVL�OLQHDU�DQWDUD���GDQ���

����� .RPELQDVL
%HEDQ�EHEDQ� \DQJ� GLEHEDQNDQ NHSDGD� VWUXNWXU� WHUVHEXW

GLEHEDQNDQ NHSDGD NRPSRQHQ� VWUXNWXU�PHQJJXQDNDQ NRPELQDVL
EHEDQ EHUGDVDUNDQ�61,�����������3DVDO�������VHKLQJJD�

8� �����'�
8� �����'������/
8� �����'�������/�������(��
8� �����'�������/
8� �����'�������(

GLPDQD�
8� �EHEDQ�XOWLPDWH
' �EHEDQPDWL
/  �EHEDQKLGXS
(  ��EHEDQ�JHPSD

��� $QDOLVD�6WUXNWXU
$QDOLVD�VWUXNWXU�XWDPD PHQJJXQDNDQ�SURJUDP�EDQWX�XQWXN

PHQGDSDWNDQ UHDNVL�UHDNVL� GDQ� JD\D GDODP� \DQJ� WHUGDSDW� SDGD�
VWUXNWXU��0RGHO�KDUXV PHPHQXKL EHEHUDSD NULWHULD GLEDZDK�DJDU�
JD\D JHPSD� \DQJ� WHUMDGL� SDGD� PRGHO� GDSDW GLJXQDNDQ XQWXN
SHUKLWXQJDQ SHUHQFDQDDQ�

����� .RQWURO�3HUPRGHODQ�6WUXNWXU
.RQWURO�SHUPRGHODQ�VWUXNWXU�GLODNXNDQ VHWHODK PHPSHUROHK

DQDOLVD GDUL SURJUDP EDQWX� �KDO� LQL� GLODNXNDQ� DJDU� PHQJHWDKXL
GHVDLQ�\DQJ�GLODNXNDQ WHODK PHPHQXKL V\DUDW NHDPDQDQ�GDQ�VHVXDL



��

GHQJDQ VWDQGDU�\DQJ�WHUGDSDW�SDGD�SHUDWXUDQ��.RQWURO�SHUPRGHODQ�
VWUXNWXU�\DQJ�GLODNXNDQ HEDJDL EHULNXW�

�� .RQWURO�3DUWLVLSDVL�0DVVD��61,�����������SDVDO�������
$QDOLVLV� KDUXV� GLODNXNDQ� XQWXN�PHQHQWXNDQ� UDJDP� JHWDU�

DODPL� XQWXN� VWUXNWXU�� $QDOLVLV� KDUXV� PHQ\HUWDNDQ� MXPODK�
UDJDP�\DQJ�FXNXS�XQWXN�PHQGDSDWNDQ�SDUWLVLSDVL�PDVVD�UDJDP�
WHUNRPELQDVL� VHEHVDU� SDOLQJ� VHGLNLW� ���� GDUL� PDVVD� DFWXDO�
GDODP�PDVLQJ�PDVLQJ�DUDK�KRUL]RQWDO�RUWKRJRQDO�GDUL�UHVSRQV�
\DQJ�GLWLQMDX�ROHK�PRGHO�

�� .RQWURO� 3HULRGD� )XQGDPHQWDO� 6WUXNWXU �61,�
����������SDVDO�������
3HULRGD IXQGDPHQWDO VWUXNWXU��7��GDODP DUDK�\DQJ�GLWLQMDX

KDUXV GLSHUROHK PHQJJXQDNDQ SURSHUWL� VWUXNWXU� GDQ�
NDUDNWHULVWLN GHIRUPDVL HOHPHQ SHQDKDQ GDODP DQDOLVLV� \DQJ�
WHUXML�� 3HULRGD IXQGDPHQWDO VWUXNWXU��7�� WLGDN EROHK PHOHELKL
KDVLO NRHVLHQ XQWXN EDWDVDQ DWDV� SDGD� SHULRGD� \DQJ� GLKLWXQJ�
�&X��GDUL�7DEHO����GDQ�SHULRGDQ�IXQGDPHQWDO�SHQGHNDWDQ��7D��
\DQJ� GLWHQWXNDQ VHVXDL GHQJDQ SDVDO� ��������� 6HEDJDL�
DOWHUQDWLYH� SDGD� SHODNVDQDDQ DQDOLVLV XQWXN PHQHQWXNDQ
SHULRGD� IXQGDPHQWDO� VWUXNWXU�� 7�� GLLMLQNDQ VVHFDUD ODQJVXQJ
PHQJJXQDNDQ SHULRGD EDQJXQDQ SHQGHNDWDQ��7D \DQJ�GLKLWXQJ
VHVXDL GHQJDQ SDVDO���������

7D� �&W�[�KQ[ ������

GLPDQD�
KQ  �NHWLQJJLDQ�VWUXNWXU��P�
&W  �NRHILVLHQ�\DQJ�GLWHQWXNDQ GDUL 7DEHO ���
[  �NRHILVLHQ�\DQJ�GLWHQWXNDQ�GDUL�7DEHO����
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7DEHO����� .RHILVLHQ�&X

7DEHO����� .RHILVLHQ &W�GDQ�[

�� .RQWURO� 6NDOD� *D\D� 'LQDPLV �61,� ���������� SDVDO�
��������
%LOD 3HULRGD� IXQGDPHQWDO� \DQJ� GLKLWXQJ PHOHELKL &X7D��

PDND &X7D KDUXV GLJXQDNDQ VHEDJDL SHQJJDQWL GDUL�7�GDODP
DUDK�LWX��.RPELQDVL UHVSRQV XQWXN JHVHU GDVDU UDJDP��9W� OHELK
NHFLO� ��� SHUVHQ GDUL JHVHU GDVDU� \DQJ� GLKLWXQJ� �9��
PHQJJXQDNDQ SURVHGXU JD\D�ODWHUDO�HNLYDOHQ��PDND JD\D KDUXV
GLNDOLNDQ GHQJDQ������9�9W�

3DUDPHWHU�SHUFHSDWDQUHVSRQV�VSHFWUDO�GHVDLQ�
SDGD���GHWLN��6'�

.RHILVLHQ&X

! ��� ���
��� ���
��� ���
���� ���
� ���� ���

7LSH�6WUXNWXU &W [
5DQJND�%DMD�3HPLNXO 0RPHQ ������ ���
5DQJND%HWRQ3HPLNXO 0RPHQ ������ ���
5DQJND�%DMD�GHQJDQ %UHVLQJ (NVHQWULV ������ ����
5DQJND�%DMD�GHQJDQ %UHVLQJ 7HUNHNDQJ
7HUKDGDS 7HNXN

������ ����

6HPXD6LVWHP�6WUXNWXU�/DLQQ\D ������ ����
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�� .RQWURO� 'ULIW� �� 'HIOHNVL%DQJXQDQ� �61,� ����������
SDVDO�������
3HQHQWXDQ 6LPSDQJDQ DQWDU ODQWDL WLQJNDW GHVDLQ KDUXV

GLKLWXQJ VHEDJDL SHUEHGDDQ GHIOHNVL� SDGD� SXVDW PDVVD� GL�
WLQJNDW WHUDWDV� GDQ� WHUEDZDK� \DQJ� GLWLQMDX�� $SDELOD SXVDW
PDVVD WHUOHWDN WLGDN VHJDULV GDODP DUDK YHUWLNDO�� GLLMLQNDQ
XQWXN PHQJKLWXQJ GHIOHNVL GLGDVDU WLQJNDW EHUGDVDUNDQ
SUR\HNVL YHUWLND GDUL SXVDW PDVVD WLQJNDW GLDWDVQ\D��-LND GHVDLQ
WHJDQJDQ LMLQ GLJXQDNDQ��GHIOHNVL KDUXV GLKLWXQJ PHQJJXQDNDQ
JD\D� JHPSD� WLQJNDW NHNXDWDQ� \DQJ� GLWHWDSNDQ WDQSD UHGXNVL
XQWXN GHVDLQ WHJDQJDQ LMLQ�

*DPEDU����� 3HUKLWXQJDQ�VLPSDQJDQ�WLDS�ODQWDL
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7DEHO������ 6LPSDQJ�,MLQ�6WUXNWXU

6WUXNWXU
.DWHJRUL5LVLNR

,�DWDX�
,,

,,, ,9

6WUXNWXU�VHODLQ GDUL�VWUXNWXU�GLQGLQJ
JHVHU EDWX EDWD����WLQJNDW DWDX
NXUDQJ GHQJDQ GLQGLQJ�LQWHULRU��
SDUWLVL��ODQJLW�ODQJLW��GDQ�V\VWHP�
GLQGLQJ HNVWHULRU�\DQJ�WHODK
GLGHVDLQ XQWXN PHQJDNRPRGDVL
VLPSDQ DQDWDU ODQWDL

������
K

�����K
���
���
K

6WUXNWXU�GLQGLQJJHVHU�NDQWLOHYHU�
EDWXEDWD

������
K

������K
���
���
K

6WUXNWXU�
GLQGLQJJHVHUEDWXEDWDODLQQ\D

������
K

������K
���
���
K

6HPXD�VWUXNWXU�ODLQQ\D
������
K

������K
���
���
K

6XPEHU���61,����������� 7DEHO���

���� 3HUHQFDQDDQ�6WUXNWXU 8WDPD�1RQ�3UDWHJDQJ
6HWHODK� PHPSHUROHK DQDOLVD JD\D GDODP PHQJJXQDNDQ�

SURJUDP�EDQWX�GLODNXNDQ NRQWURO GHVDLQ VHUWD SHQXODQJDQ�VWUXNWXU�
XWDPD VHVXDL GHQJDQ DWXUDQ� \DQJ� WHUGDSDW� SDGD� 61,������������
.RQWURO� GHVDLQ GLODNXNDQ XQWXN DQDOLVD� VWUXNWXU� EDQJXQDQ��
VHKLQJJD PHPHQXKL V\DUDW NHDPDQDQ� GDQ� VHVXDL GHQJDQ VWDQGDU�
\DQJ� WHUGDSDW� SDGD� SHUDWXUDQ�� .RQWURO� GHVDLQ� \DQJ� GLODNXNDQ
EHUXSD SHQJHFHNDQ WHUKDGDS NRQWURO JHVHU��NRQWURO OHQWXU��PRPHQ�
QRPLQDO�� EHEDQ OD\DQ� �VHUYLVLELOLW\�� GDQ�EHEDQ�XOWLPDWH��$SDELOD
GHVDLQ PHPHQXKL�� PDND GLODQMXWNDQ NH� RXWSXW� JDPEDU�� $SDELOD
WLGDN PHPHQXKL�� PDND KDUXV PHQGHVDLQ XODQJ GLPHQVL� VWUXNWXU�
EDQJXQDQ�
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������ 3HUHQFDQDDQ�7XODQJDQ %DORN
3HUHQFDQDDQ WXODQJDQ� EDORN WHUEDJL� DWDV� WXODQJDQ�

OHQWXU�GDQ�WXODQJDQ�JHVHU��GDQ�WXODQJDQ�WRUVL�ELOD�GLSHUOXNDQ�

$� 3HUHQFDQDDQ�7XODQJDQ /HQWXU %DORN
%DORN�PHUXSDNDQ�NRPSRQHQ�VWUXNWXU�\DQJ�WHUNHQD�EHEDQ�

OHQWXU��3HUKLWXQJDQ�SHQXODQJDQ�OHQWXU�XQWXN�NRPSRQHQ�EDORN�
KDUXV� PHPHQXKL� NHWHQWXDQ� 6530.� \DQJ� WHUFDQWXP� GDODP�
61,�����������3DVDO��������

%� 3HUKLWXQJDQ�7XODQJDQ *HVHU %DORN
3HUHQFDQDDQ� SHQDPSDQJ� JHVHU� KDUXV� GLGDVDUNDQ� VHVXDL�

GHQJDQ� 61,� ����������� 3DVDO� ������� SHUVDPDDQ� ����� \DLWX�
KDUXV�PHPHQXKL��

Ɏ9Q����9X ������

GLPDQD���
9Q  �NXDW�JHVHU�QRPLQDO�SHQDPSDQJ
9X  �NXDW�JHVHU�WHUIDNWRU�SDGD�SHQDPSDQJ�
Ɏ  �UHGXNVL�NHNXDWDQ�XQWXN�JHVHU� �����

�61,�����������3DVDO�����

.XDW�JHVHU�QRPLQDO�GDUL�SHQDPSDQJ�WHUGLUL�GDUL�NXDW�JHVHU�
EHWRQ��9F��GDQ�WXODQJDQ��9V��

9Q� �9F���9V ������
�� ൌ Ͳǡͳߙඥ݂ƍܾܿ௪݀ ������

3HUHQFDQDDQ�SHQDPSDQJ�WHUKDGDS�JHVHU�KDUXV�GLGDVDUNDQ�
SDGD�

߮ ܸ  ௨ܸ ������

GLPDQD��
9X� �*HVHU�WHUIDNWRU�SDGD�SHQDPSDQJ�\DQJ�GLWLQMDX
9Q� �.XDW�JHVHU�QRPLQDO
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9F� �.XDW�JHVHU�EHWRQ
9V� �.XDW�JHVHU�QRPLQDO�WXODQJDQ�JHVHU

&� .RQWURO 7RUVL
3HQJDUXK WRUVL�KDUXV�GLSHUKLWXQJNDQ�DSDELOD�

௨ܶ 
థඥƍ

ଵଶ
൬


మ


మ൰ ������

3HUHQFDQDDQ�SHQDPSDQJ�WHUKDGDS�WRUVL�
௨ܶ  ߮ ܶ ������

7XODQJDQ�VHQJNDQJ�XQWXN�SXQWLU�

ܶ ൌ
ଶǤబǤǤ

௦
ݐܿ ߠ ������

GLPDQD��
7X�  �0RPHQ�WRUVL�WHUIDNWRU
7Q  �.XDWPRPHQWRVL
7F  �.XDW�WRUVL�QRPLQDO�\DQJ�GLVXPEDQJ�ROHK�EHWRQ
7V  �.XDWPRPHQ�WRUVL�QRPLQDO�WXODQJDQJHVHU
$�  �/XDV�\DQJ�GLEDWDVL�ROHK�OLQWDVDQDOLUDQJHVHU�PP�

������ 3HUHQFDQDDQ�7XODQJDQ .RORP
'HWDLO�SHQXODQJDQ�NRORP�DNLEDW�EHEDQ�DNVLDO�WHNDQ�KDUXV�

VHVXDL 61,� ���������� 3DVDO� ���������� 6HGDQJNDQ� XQWXN�
SHUKLWXQJDQ� WXODQJDQ� JHVHU� KDUXV� VHVXDL� GHQJDQ� 61,� ����������
3DVDO��������

���� 3HUKLWXQJDQ�6WUXNWXU�8WDPD�3UDWHJDQJ
'DODP�SHUHQFDQDDQ�EHWRQ�SUDWHJDQJ�SDGD�7XJDV�$NKLU� LQL��

SHUHQFDQDDQ� EDORN� SUDWHJDQJ� GHQJDQ� PHQJJXQDNDQ� VLVWHP�
PRQROLW�� MDFNLQJ� GL� WHPSDW� GDQ� VLVWHP� SDVFD� WDULN�� \DLWX� VLVWHP�
SUDWHJDQJ�GLPDQD�NDEHO�GLWDULN�VHWHODK�EHWRQ�PHQJHUDV��/DQJNDK�
ODQJNDK�SHUHQFDQDDQ�\DQJ�GLJXQDNDQ�LDODK�VHEDJDL�EHULNXW�
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������ 3HUKLWXQJDQ�0HQJJXQDNDQ�61,����������

$� *D\D�3UDWHJDQJ
3HQHQWXDQ JD\D� SUDWHJDQJ� DZDO� EHUSHQJDUXK� SDGD�

PRPHQ�WRWDO��JD\D�WHUVHEXW�NHPXGLDQ�DNDQ�GLVDOXUNDQ�NH�
SHQDPSDQJ��*D\D�SUDWHJDQJ�PHPSHQJDUXKL� WHQGRQ�GDQ�
EDMD� VHVXDL� GHQJDQ� HVHQWULVLWDV� \DQJ� GLJXQDNDQ��
WHUGHILQLVLNDQ�SDGD�SHUVDPDDQ�GL�EDZDK��1DZ\�������

݂ ൌ
ி


േ

ி௬

ூ
േ

ெ௬

ூ
������

%� 3HPLOLKDQ�7HQGRQ�%DMD�3UDWHJDQJ
3HPLOLKDQ�WHQGRQ�EDMD�SUDWHJDQJ�VDQJDW�GLSHQJDUXKL�

ROHK� JD\D� SUDWHJDQJ� \DQJ� DGD�� 3HPLOLKDQ� WHQGRQ� KDUXV�
GLVHVXDLNDQ�GHQJDQ�WHJDQJDQ�LMLQ�\DQJ�EHUODNX�SDGD�61,�
����������3DVDO��������

7HJDQJDQ� EDMD� \DQJ� GLJXQDNDQ� WLGDN� EROHK�
PHODPSDXL�QLODL�EHULNXW��

x 7HJDQJDQ LMLQ VDDW SHQDULNDQ NDEHO��-DFNLQJ�
����IS\DWDX�����ISX ������
GDQ� QLODL PDNVLPXP GLUHNRPHQGDVLNDQ SDEULN� \DQJ
PHPEXDW�WHQGRQ�SUDWHJDQJ�GDQ�SHUDQJNDW DQJNXU�

x 7HJDQJDQ LMLQ�SDGD�VDDW VHJHUD VHWHODK SHUDOLKDQ JD\D
SUDWHJDQJ�
�����ISX ������

7HJDQJDQ�LMLQ�SDGD�EHWRQ�WLGDN�EROHK�PHOHELKL�QLODL�QLODL�
EHULNXW��

x 7HJDQJDQ LMLQ� SDGD� VDDW SHPEHULDQ JD\D SUDWHJDQJ�
�VHEHOXP NHKLODQJDQ��
ͲǤͲ ݂ �7HJDQJDQ WHNDQ VHUDW WHUOXDU� ������
ͲǤͷඥ ݂ �7HJDQJDQ WDULN VHUDW WHUOXDU� ������
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GLPDQD��
I¶FL  �NXDW WHNDQ EHWRQ VDDW�MDFNLQJ

x 7HJDQJDQ LMLQ� SDGD� VDDW EHEDQ NHUMD VHWHODK WHUMDGL
NHKLODQJDQ JD\D SUDWHJDQJ��
ͲǤͶͷ݂Ԣ �7HJDQJDQ WHNDQ VHUDW WHUOXDU����

ݐ݂  ͲǤʹඥ݂Ԣ �7HJDQJDQ WDULN VHUDW WHUOXDU NHODV8�

ͲǤʹඥ݂Ԣ ൏ ݐ݂  ඥ݂ᇱ�7HJDQJDQ WDULN VHUDW WHUOXDU NHODV�7�

ݐ݂  ඥ݂Ԣ �7HJDQJDQ WDULN VHUDW WHUOXDU NHODV�&�

6HWHODK PHPLOLK�WHQGRQ�EDMD�SUDWHJDQJ��PDND�GLODQMXWNDQ�
GHQJDQ�PHQHQWXNDQ�WDWD�OHWDN�NDEHO�VHVXDL�GHQJDQ�EDWDV�\DQJ�
WHODK� GLWHWDSNDQ� SDGD� SHUDWXUDQ� 61,� ����������� 7DWD� OHWDN�
NDEHO�VDQJDW�GLWHQWXNDQ�ROHK�MHQLV�NDEHO�\DQJ�GLJXQDNDQ��DJDU�
WLGDN�PHOHELKL�EDWDV�\DQJ�WHODK�GLWHWDSNDQ�

&� .HKLODQJDQ 3UDWHJDQJ
.HKLODQJDQ�SUDWHJDQJ�GDSDW�GLNHORPSRNNDQ�NH�GDODP�

GXD�NDWHJRUL��\DLWX��

�� .HKLODQJDQ VHJHUD��.HKLODQJDQ ODQJVXQJ�
.HKLODQJDQ� ODQJVXQJ� DGDODK� NHKLODQJDQ� JD\D� DZDO�

SUDWHJDQJ�VHVDDW�VHWHODK�SHPEHULDQ�JD\D�SUDWHJDQJ�SDGD�
SDGD�NRPSRQHQ�EDORN�SUDWHJDQJ��\DQJ�WHUGLUL�GDUL�

x .HKLODQJDQ DNLEDW SHQJDQJNXUDQ� �61,� ����������
SDVDO��������D�
3HUKLWXQJDQ NHKLODQJDQ SUDWHJDQJ DNLEDW
SHQJDQJNXUDQ��VHEDJDL EHULNXW��
ο ൌ

ௌ௧ି௧

ο
ݔ ͳͲͲΨ ������

οܽ ൌ
ఙ

ா௦
������
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GLPDQD�
ο  �NHKLOQJDQ�JD\D�SUDWHJDQJ����
οܽ  �GHIRUPDVL�SDGD�DQJNXU
ߪ  �WHJDQJDQ�SDGD�EHWRQ
(V�  �PRGXOXV�HODVWLVLWDV EDMD SUDWHJDQJ
/�  �SDQMDQJ NDEHO
6UDWD�  �KDUJD�UDWD�UDWD�VOLS�DQJNXU�����PP�

x .HKLODQJDQ DNLEDW SHUSHQGHNDQ HODVWLV �61,� ����������
SDVDO��������E��
3HUKLWXQJDQ NHKLODQJDQ SUDWHJDQJ DNLEDW SHUSHQGHNDQ
HODVWLV��VHEDJDL EHULNXW�
(6� �.HV�[�Q�[�)FLU ������

GLPDQD�
.HV  ���XQWXN NRPSRQHQ SUDWDULN�����XQWXN NRPSRQHQ

SDVFD WDULN��GLJXQDNDQ�
Q  � 3HUEDQGLQJDQ� PRGXOXV� HODVWLVLWDV EHWRQ� GDQ�

EDMD�(V�(F�
(V  �0RGXOXV�HODVWLVLWDV EDMD
(V�  �0RGXOXV�HODVWLVLWDV EHWRQ
)FLU  �7HJDQJDQ�SDGD�SHQDPSDQJ EHWRQ��)R�$��

x .HKLODQJDQ DNLEDW JHVHNDQ��:REOH(IHFW���61,�����������
SDVDO�����������
3HUKLWXQJDQ�NHKLODQJDQ SUDWHJDQJ DNLEDW JHVHNDQ��VHEDJDL
EHULNXW�
3V� �3[�݁ିஊሺஜ ା ሻ ������
ǻ� �൫ͳ െ ݁ିஜି ൯ [����� ������

Į� ���[
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GLPDQD�
3V�  �*D\D�SUDWHJDQJ VHWHODK WHUMDGL NHKLODQJDQ DNLEDW

IULFWLRQ
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3[  �*D\D�DZDO SUDWHJDQJ�GL�WHQJDK EHQWDQJ
.  �.RHILVLHQ:REOH(IHFW��VHVXDL7DEHO�����
/�  �3DQMDQJ�EHUVLK EDORN
Į�  �6XGXW NHOHQJNXQJDQ
Ɋ  �.RHILVLHQ JHVHNDQ
I�  �)RNXV�WHQGRQ��HNVHWULVLWDV GDUL F�J�V�

6XPEHU�� /LQ�GDQ�%XUQV������

x .HKLODQJDQ DNLEDW NHNDQJDQ NRORP
.HKLODQJDQ� LQL� SHUOX GLSHUKLWXQJNDQ XQWXN GHVDLQ FRU

PRQROLW��NDUHQD�SDGD VDDW�MDFNLQJ�EHWRQ WHUNHNDQJ�ROHK�NRORP��
.HKLODQJDQ� LQL� GLGDVDUNDQ� SDGD� VLVWHP SHQJHFRUDQ� FDVW� LQ�
SODFH�

ǻ3� �
ాିఽ

୦
������

GLPDQD�
0%�GDQ�0$  �0RPHQ PXND NRORP�SDGD�WLWLN�$�GDQ�%

DNLEDW JD\D�3�\DQJ�EHNHUMD
K  �WLQJJL NRORP

7DEHO������ .RHILVLHQ�L��ȝ��GDQ�:REOH�(IHFW��.�
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�� .HKLODQJDQ \DQJ�WHUJDQWXQJ�ROHK�ZDNWX��NHKLODQJDQ WLGDN
ODQJVXQJ��

+LODQJQ\D JD\D DZDO�\DQJ�DGD WHUMDGL VHFDUD EHUWDKDS�GDQ�
GDODP ZDNWX�\DQJ�UHODWLI�ODPD��WLGDN VHFDUD ODQJVXQJ VHNHWLND
VDDW SHPEHULDQS UDWHJDQJ��� DGDSXQ PDFDP NHKLODQJDQ WLGDN
ODQJVXQJ�DGDODK �

x .HKLODQJDQ�DNLEDW�UDQJNDN��61,�����������3DVDO��������F�
3HUKLWXQJDQ� NHKLODQJDQ� SUDWHJDQJ� DNLEDW� UDQJNDN XQWXN

ERXQGHG�WHQGRQ��VHEDJDL�EHULNXW��

&5� �.FU�ቀ
౩

ౙ
ቁ�ሾ�ୡ୧୰ െ �ୡୢୱሿ �����

GLPDQD��
.FU� ���XQWXN�SUDWDULN������XQWXN�SDVFDWDULN��GLJXQDNDQ��
IFGV  � WHJDQJDQ� EHWRQ� GLGDHUDK� F�J�V� DNLEDW� EHEDQ WHWDS

�GHDG�ORDG��
IFLU�� �WHJDQJDQ�EHWRQ�GLGDHUDK�F�J�V�DNLEDW�JD\D�DZDO

SUDWHJDQJ�

x .HKLODQJDQ�DNLEDW�VXVXW��61,�����������3DVDO��������G�
8QWXN�NRPSRQHQ�SDVFDWDULN�GLKLWXQJ�GHQJDQ�UXPXV��

6+� �����[������.VK�(V�ቀͳ െ ͲǡͲ


ୗ
ቁ [������5+�������

GLPDQD��


ୗ
 �9�DGDODK�UDWLR�YROXPH�GDQ�6�DGDODK�OXDV

SHUPXNDDQ

.RHILVLHQ� �����


ୗ
�� GDODP� VDWXDQ� LQFL�  � �������



ୗ
GDODP�

VDWXDQ�FP�
.VK�  ����PHWRGH�SUDWDULN���OLKDW�7DEHO�����

�PHWRGH SDVFD�WDULN�
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5+  �.HOHPEDEDQ�UHODWLI�XGDUD�VHNLWDU

�/LQ�GDQ�%XUQV�������

x .HKLODQJDQ� DNLEDW� UHODNVDVL� EDMD� � �61,� ���������� 3DVDO�
���������

3HUKLWXQJDQ� NHKLODQJDQ� SUDWHJDQJ� DNLEDW� UHODNVDVL� EDMD��
VHEDJDL�EHULNXW�

5(  �ሾ�୰ୣ െ ሺ��  ��  ��ሻሿ [�& ������

GLPDQD�
.UH  �.RHILVLHQ�5HODNVDVL�EDMD
-��  �.RHILVLHQ�5HODNVDVL
6+  �.HKLODQJDQ�SUDWHJDQJ�DNLEDW�VXVXW
&5�  �.HKLODQJDQ�SUDWHJDQJ�DNLEDW�UDQJNDN
(6  �.HKLODQJDQ�SUDWHJDQJ�DNLEDW�SHUSHQGHNDQ�HODVWL
&  �.RHILVLHQ�EDWDQJ�VWUHVV�UHOLHYHG

7DEHO������ .RHILVLHQ�6XVXW�%HWRQ�3DVFD�7DULN

<^,

tĂŬƚƵ�ĂŬŚŝƌ�
ƉĞƌĂǁĂƚĂŶ�ŚŝŶŐŐĂ�
ƉĞŵďĞƌŝĂŶ�ŐĂǇĂ�
ƉƌĂƚĞŐĂŶŐ�;ŚĂƌŝͿ

Ϭ͘ϵϮ ϭ
Ϭ͘ϴϱ ϯ
Ϭ͘ϴ ϱ
Ϭ͘ϳϳ ϳ
Ϭ͘ϳϯ ϭϬ
Ϭ͘ϲϰ ϮϬ
Ϭ͘ϱϴ ϯϬ
Ϭ͘ϰϱ ϲϬ
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�/LQ�GDQ�%XUQV�������

7DEHO������ 1LODL�&

�/LQ�GDQ�%XUQV�������

7DEHO������ 1LODL�.UH�GDQ�-
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'� .RQWURO�.XDW�%DWDV�%HWRQ�3UDWHJDQJ
.XDW EDWDV�EDORN�SUDWHJDQJ�\DQJ�GLDNLEDWNDQ�ROHK�EHEDQ�

OXDU�EHUIDNWRU�KDUXV�PHPLOLNL�QLODL�QLODL�VHVXDL�61,�����������
SDVDO�������
�� .RQWURO�0RPHQ�1RPLQDO

.RQWURO�WHUKDGDS�WHJDQJDQ�\DQJ�WHUMDGL�GL�EDORN�SDGD�VDDW�
SHQDPSDQJ�PHQFDSDL�NXDW�QRPLQDO� �ISV��\DQJ�PHQJKDVLONDQ�
QLODL� PRPHQ� QRPLQDO��1LODL� ISV� SDGD� EDORN� GLKLWXQJ� GHQJDQ�
UXPXV�SDGD�61,�����������3DVDO������

0RPHQ� QRPLQDO�PHUXSDNDQ�PRPHQ� EDWDV� \DQJ� GLPLOLNL�
ROHK� SHQDPSDQJ� EHWRQ� \DQJ� IXQJVLQ\D� PHQDKDQ� PRPHQ�
XOWLPDWH�GDQ�PRPHQ�UHWDN�\DQJ�WHUMDGL��0RPHQ�QRPLQDO�GDSDW�
GLKLWXQJ�GHQJDQ�UXPXV��VHEDJDL�EHULNXW

������

GHQJDQ�V\DUDW��
0Q!�0Xࢥ �0Q!����0FUࢥ���� ������

GLPDQD�
0Q  �0RPHQ�QRPLQDO
0X  �0RPHQ�XOWLPDWH�����0'������0/�
$SV  �OXDVDQ�WHQGRQ�SUDWHJDQJ
ISV  � WHJDQJDQ� SDGD� WXODQJDQ� SUDWHJDQJ� GLVDDW�

SHQDPSDQJ�PHQFDSDL�NXDW�QRPLQDO
GS  �MDUDN�SHQDPSDQJ�EDMD�NH�VHUDW�DWDV�EHWRQ
E����  �OHEDU�SHQDPSDQJ�EHWRQ
I¶F����  �PXWX�EHWRQ�
ࢥ  �DQJND�UHGXNVL������

�� .RQWURO .XDW�%DWDV�%HWRQ�3UDWHJDQJ
.XDW�EDWDV�EDORN�SUDWHJDQJ�\DQJ�GLDNLEDWNDQ�ROHK�EHEDQ�

OXDU�EHUIDNWRU�KDUXV�PHPLOLNL�QLODL�QLODL�EHULNXW�
���0FU��0X���0ࢥQ ������
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GLPDQD��
0FU�� �PRPHQ�UHWDN�\DQJ�WHUMDGL�SDGD�EDORN�SUDWHJDQJ
0X  �PRPHQ�XOWLPDWH�EDORN�SUDWHJDQJ
0Q  �.DSDVLWDV�SHQDPSDQJ
ĭ��� �)DNWRU�UHGXNVL

�� .RQWURO�0RPHQ�5HWDN
0RPHQ�UHWDN�DGDODK�PRPHQ�\DQJ�PHQJKDVLONDQ�UHWDNDQ�

UHDWDNDQ� NHFLO� SHUWDPD� SDGD� EDORN� EHWRQ� SUDWHJDQJ� \DQJ�
GLKLWXQJ� GHQJDQ� WHRUL� HODVWLF�� GHQJDQ� PHQJDQJJDS� EDKZD�
UHWDNDQ� PXODL� WHUMDGL� VDDW� WHJDQJDQ� WDULN� SDGD� VHUDW� WHUOXDU�
EHWRQ� PHQFDSDL� PRGXOXV� NHUXQWXKDQQ\D� �IU��� 0RPHQ� UHWDN�
GDSDW�GLKLWXQJ�PHQJJXQDNDQ�SHUVDPDDQ�EHULNXW�

0FU  �0� ��0� ������
0��� �)�[��H���.W� �������������������������������������
0�  �)U [�:E ������

)U  ����ඥ݂Ԣ ������

GLPDQD�
0FU  �0RPHQ�&UDFN
)��  �JD\D�SUDWHJDQJ�SDGD�VDDW�VHUYLV
H��  � HNVHQWULVLWDV� WHQGRQ� WHUKDGDS� JDULV� QHWUDO�

SHQDPSDQJ�EHWRQ
.W�  �GDHUDK�NHUQ�GLDWDV�VXPEX�QHWUDO�EHWRQ
IU  �WHJDQJDQ�WDULN�SDGD�VHUDW�WHUOXDU�EHWRQ
:E� �PRPHQ�UHVLVWHQ�EDZDK��,�<E�

�� .RQWURO /HQWXU
.RQWURO� WHUKDGDS� WHJDQJDQ� \DQJ� WHUMDGL� GL� EDORN� � SDGD�

WDKDS� \DQJ� NULWLV�� EDLN� SDGD� VDDW� MDFNLQJ� DWDX� WDKDS� EHEDQ�
OD\DQ��+DO�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�DSDNDK�GLPHQVL�GDUL�
EDORN�PDPSX�XQWXN�PHPLNXO�WHJDQJDQ�\DQJ�GLEHULNDQ��GLPDQD�
WHJDQJDQ� LMLQ� \DQJ� GLEHULNDQ� EHUGDVDUNDQ� �61,� ����������
3DVDO����������
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��ıLMLQ�FW�E ������

GLPDQD��
ıFW�E�  �7HJDQJDQ�OHQWXU�\DQJ�WHUMDGL�SDGD�VHUDW�DWDV�

GDQ�EDZDK
)  �*D\D�SUDWHJDQJ�HIHNWLI�VHWHODK�NHKLODQJDQ
$����  �/XDV�SHQDPSDQJ
��ǡ �  �0RGXOXV�HODVWLV�SHQDPSDQJ
H  � (NVHQWULVLWDV� GDUL� JDULV� QHWUDO� EHWRQ� SUDWHJDQJ�

�F�J�F��NH�WHQGRQ�EDMD��F�J�V�
0'/  �0RPHQ�DNLEDW�EHUDW�VHQGLUL
0//��  �0RPHQ�DNLEDW�EHEDQ�KLGXS
ıLMLQ�FW�E  �7HJDQJDQ�LMLQ�VHVXDL�NHWHQWXDQ�SDGD�61,�

�� .RQWURO *HVHU
.RQWURO�JHVHU�GDQ�SHUKLWXQJDQ�WXODQJDQ�JHVHU�KDUXV�VHVXDL�

GHQJDQ�61,�����������3DVDO���������GLPDQD�GDSDW�GLJXQDNDQ�
GXD�SHUXPXVDQ�\DLWX�SHUXPXVDQ�VHFDUD�XPXP�GDQ�SHUXPXVDQ�
VHFDUD�ULQFL��3HUKLWXQJDQ�JHVHU�GLODNXNDQ�DJDU�VWUXNWXU�PDPSX�
PHPLNXO�JD\D�JHVHU�\DQJ�GLWHULPD�

5XPXV�XQWXN�SHUKLWXQJDQ�NRQWURO�JHVHU��VHEDJDL�EHULNXW�
9F���9Xࢥ ������

GLPDQD�

9F� �ቀͲǤͲͷɉξ�Ԣ�  ͶǤͺ
୳Ǥୢ୮

୳
ቁ [�EZ�[�G ������

VHUWD�9F�KDUXV�PHPHQXKL�SHUV\DUDWDQ�EHULNXW��
����Ȝξ��Ԣ�EZ�G���9F�������Ȝξ��Ԣ�EZ�G ������

%LOD� GLSHUOXNDQ� SHUKLWXQJDQ� JHVHU� VHFDUD� ULQFL� �� GDSDW�
GLJXQDNDQ� NHWHQWXDQ� 61,� ���������� 3DVDO� �������� GDQ�
���������GHQJDQ�9F�KDUXV�WHUNHFLO�GDUL�9FL�GDQ�9FZ

9FL� �ቀͲǤͲͷɉξ� ᇱ�Ǥ ��Ǥ ��  �� 
୧Ǥୡ୰୭

୫ୟ୶
ቁ ������

GLPDQD�GS������K�GDQ
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9FL�������Ȝξ��Ԣ�EZ�G ������
GHQJDQ��

0FUR� 
୍

୷౪
൫ͲǤͲͷɉξ� ᇱ�  �୮ୣ െ �ୢ൯ ������

'DQ� QLODL�QLODL� 0PD[� GDQ� 9L� KDUXV� GLKLWXQJ� GDUL�
NRPELQDVL�EHEDQ�\DQJ�PHQLPEXONDQ�PRPHQ�PDNVLPXP�SDGD�
SHQDPSDQJ�\DQJ�GLWLQMDX�

9FZ�KDUXV�GLKLWXQJ�GHQJDQ�
9FZ� �൫ͲǤʹͻɉξ� ᇱ�  ͲǤ͵�୮ୡ൯EZ�GS���9S ������

'LPDQD�

9F  .XDW JHVHU� QRPLQDO� \DQJ� GLVXPEDQJNDQ� ROHK�
EHWRQ

9X  .XDW JHVHU�XOWLPDWH�GDUL NRPELQDVL EHEDQ�\DQJ�
DGD

9FL  .XDW JHVHU� QRPLQDO� \DQJ� GLVXPEDQJNDQ� ROHK�
EHWRQ� SDGD� VDDW WHUMDGL NHUHWDNDQ� GLDJRQDO�
DNLEDW NRPELQDVL PRPHQ�GDQ�JHVHU

9FZ  .XDW JHVHU� QRPLQDO� \DQJ� GLVXPEDQJNDQ� ROHK�
EHWRQ� SDGD� VDDW WHUMDGL NHUHWDNDQ� GLDJRQDO�
DNLEDW WHJDQJDQ WDULN XWDPD� \DQJ� EHUOHELKDQ�
SDGD�EDGDQ�SHQDPSDQJ

9G  *D\D�JHVHU�SDGD�SHQDPSDQJ DNLEDW EHEDQ PDWL
WLGDN WHUIDNWRU

9L  *D\D� JHVHU WHUIDNWRU� SDGD� SHQDPSDQJ DNLEDW
EHEDQ OXDU� \DQJ� WHUMDGL EHUVDPDDQ� GHQJDQ
0PD[

9S  .RPSRQHQ YHUWLNDO JD\D SUDWHJDQJ HIHNWLI�SDGD�
SHQDPSDQJ

,  0RPHQ LQHUVLD SHQDPSDQJ� \DQJ� PHQDKDQ
EHEDQ OXDU WHUIDNWRU�\DQJ�EHNHUMD
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(� .RQWURO�/HQGXWDQ
/HQGXWDQ� PHUXSDNDQ� WDQGD� DNDQ� WHUMDGLQ\D� JHJDJDODQ�

VWUXNWXU�� VHKLQJJD� NLWD� SHUOX� XQWXN� PHQJKLWXQJ� OHQGXWDQ�
VWUXNWXU�DJDU�WLGDN�PHOHELKL�EDWDV�EDWDV�\DQJ�WHODK�GLWHWDSNDQ��
/HQGXWDQ�GLKLWXQJ�PHQXUXW�SHPEHEDQDQ��GLPDQD�EHUDW�VHQGLUL�
GDQ� EHEDQ� HNVWHUQDO� PHPSHQJDUXKL�� %HULNXW� DGDODK� NRQWURO�
OHQGXWDQ�\DQJ�KDUXV�GLODNXNDQ�\DLWX�

�� /HQGXWDQ DNLEDW WHNDQDQ�WHQGRQ
3HUKLWXQJDQ� OHQGXWDQ� DNLEDW� WHNDQDQ� WHQGRQ� GDSDW�

GLKLWXQJ��VHEDJDL�EHULNXW�

ǻOSR  �
ହ

ଷ଼ସ
[�
 ௫ ర

ா ௫ ூ
������

'HQJDQ�QLODL�3R�VHEHVDU�

\W  *DULV QHWUDO
EZ  /HEDU�EDGDQ���JDULV WHQJDK SHQDPSDQJ
'  -DUDN GDUL VHUDW WHNDQ WHUOXDU NHWLWLN EHUDW

WXODQJDQ WDULN
0FUR  0RPHQ� \DQJ� PHQ\HEDENDQ WHUMDGLQ\D UHWDN

OHQWXU�SDGD�SHQDPSDQJ DNLEDW EHEDQ OXDU
0PD[  0RPHQ WHUIDNWRU PDNVLPXP�SDGD�SHQDPSDQJ

DNLEDW EHEDQ OXDU
IG  7HJDQJDQ DNLEDW EHEDQ PDWL WDN WHUIDNWRU��SDGD�

VHUDW WHUOXDU SHQDPSDQJ GLPDQD WHJDQJDQ WDULN
GLVHEDENDQ�ROHK�EHEDQ OXDU

ISF  7HJDQJDQ WHNDQ�SDGD�EHWRQ VHWHODK NHKLODQJDQ�
SDGD� WLWLN EHUDW SHQDPSDQJ� \DQJ� PHQDKDQ
EHEDQ OXDU DWDX SHUWHPXDQ DQWDUD� EDGDQ� GDQ�
IOHQV MLND WLWLN EHUDW WHUOHWDN GDODP IOHQV

ISH  7HJDQJDQ HNDQ� SDGD� EHWRQ DNLEDW JD\D
SUDWHJDQJ HIHNWLI VDMD VHWHODK PHPSHUKLWXQJNDQ
NHKLODQJDQ� SDGD� VHUDW WHUOXDU SHQDPSDQJ
GLPDQD WHJDQJDQ WDULN WHUMDGL DNLEDW EHEDQ OXDU
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GLPDQD�
3R  �*D\D�3UDWHJDQJ��1�
I�  �)RNXV�WHQGRQ��HVNHQWULVLWDV�GDUL�F�J�V�
O�  �SDQMDQJ�HIHNWLI��PP�
(F�  �0RGXOXV�HODVWLVLWDV�EHWRQ��03D�
,�  �,QHUVLD�EDORN��PP��

�� /HQGXWDQ DNLEDW HNVHQWULVLWDV WHSL EDORN
(NVHQWULVLWDV� WHUKDGDS� F�J�F� SDGD� OHWDN� WHQGRQ�

PHQ\HEDENDQ� OHQGXWDQ�NHDUDK�EDZDK��NDUHQD�PHQ\HEDENDQ�
PRPHQ�QHJDWLI�

ǻOPH  �
 ௫  ௫ మ

଼ ௫ ா ௫ 
������

GLPDQD�
3R  *D\D�3UDWHJDQJ��1�
H  �HNVHQWULVLWDV�GDUL�F�J�F�GDUL�WHSL�EDORN��PP�
O  �SDQMDQJ�HIHNWLI��PP�
(F  �0RGXOXV�HODVWLVLWDV�EHWRQ��03D�
,  �,QHUVLD�EDORN��PP��

�� /HQGXWDQ DNLEDW EHEDQ VHQGLUL
%HUDW� VHQGLUL� PHQ\HEDENDQ� EDORN� WHUOHWDN� NHEDZDK�

VHKLQJJD�OHQGXWDQ�\DQJ�WHUMDGL�EHUXSD�OHQGXWDQ�NH�EDZDK�

ǻOTR  �
ହ

ଷ଼ସ
[�
 ௫ ర

ா ௫ ூ
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GLPDQD�
TR  �%HEDQ�WHUEDJL�PHUDWD��1�P�
H  �HNVHQWULVLWDV�GDUL�F�J�F�GDUL�WHSL�EDORN��PP�
O�  �SDQMDQJ�HIHNWLI��PP�
(F�  �0RGXOXV�HODVWLVLWDV�EHWRQ��03D�
,�  �,QHUVLD�EDORN��PP��

)� 'DHUDK�/LPLW�.DEHO
'DHUDK� OLPLW� NDEHO� DGDODK� GDHUDK� EDWDV� GLPDQD� WHQGRQ�

GDSDW� GLOHWDNNDQ�� 7HJDQJDQ� WDULN� SDGD� VHUDW� EHWRQ� WHUMDXK�
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DNLEDW�EHEDQ�OD\DQ�WLGDN�EROHK�PHOHELKL�QLODL�PDNVLPXP�\DQJ�
GLLMLQNDQ� SHUV\DUDWDQ� \DQJ� DGD�� 2OHK� NDUHQD� LWX� GLSHUOXNDQ�
GDHUDK� EDWDV� SDGD� SHQDPSDQJ� EHWRQ� GLPDQD� SDGD� GDHUDK�
WHUVHEXW� JD\D� SUDWHJDQJ� GDSDW� GLWHUDSNDQ� SDGD� SHQDPSDQJ�

WDQSD�PHQ\HEDENDQ�WHUMDGLQ\D�WHJDQJDQ�WDULN�SDGD�SHQDPSDQJ�
EHWRQ�
GLPDQD��

D���DWDV�  �
࢞ࢇࡹ

ࡲ
������

D���EDZDK�  �
ࡹ

ࡲ
������

������ 0HQJJXQDNDQ�(1��������������

$� *D\D�3UDWHJDQJ
JD\D� SUDWHJDQJ� DZDO�PHPEHUL� JD\D� WDULN� \DQJ� WLQJJL� NH�

GDODP�NRPSRQHQ�EHWRQ��3DGD�XPXPQ\D��*D\D�SUDWHJDQJ�SDGD�
WHQGRQ� GDQ� EDMD� GLWDULN� PHQJJXQDNDQ� MDFNV� KLGUROLN��8QWXN�
SHQDULNDQ�EROHK�GLODNXNDQ�VHEHOXP�DWDX�VHVXGDK�EHWRQ�GLFRU�
SDGD� XPXU� \DQJ� FXNXS�� 3HUVDPDDQ� GDUL� (1� ��������������
SDVDO� ������� 8QWXN� SHUKLWXQJDQ� JD\D� SUDWHJDQJ� WLGDN� EROHK�
PHOHELKL�GDUL�JD\D�PDNVLPXP�EHULNXW��

࢞ࢇܲ ൌ �୮Ǥ ������࢞ࢇ࣌

࢞ࢇܲ  �JD\D�PDNVLPXP�XQWXN�WHQGRQWHQGRQ
�୮  �DUHD�SHUSRWRQJDQ�GDUL�WHQGRQ
࢞ࢇ࣌  �WHJDQJDQ�PDNVLPXP�SDGD�WHQGRQ

8QWXN� SHUKLWXQJDQ JD\D� SUDWHJDQJ� DZDO� \DQJ�
GLEHULNDQ� �VHWHODK� WHUNHQD� IDNWRU� NHKLODQJDQ� JD\D�

*DPEDU����� 'DHUDK�/LPLW�.DEHO



��

SUDWHJDQJ�� GDSDW� GLKLWXQJ� PHQJJXQDNDQ� SHUVDPDDQ�
EHULNXW�

࢚ǡܲ ൌ ࢞ࢇܲ െ ο ܲࢉ െ ο ሻݔሺ࢛ܲ െ ο ௦ܲଵ െ ο ௧ܲሺݐሻ ������
οܲࢉ  � *D\D� DZDO� DNWLI� VHWHODK� GLEHUL� JD\D�

SUDWHJDQJ�GL�WHQGRQ
ο࢛ܲሺݔሻ  �NHKLODQJDQ�JD\D�NDUHQD�JHVHNDQ
οܲݏͳ  �NHKLODQJDQ�JD\D�NDUHQD�SHQJDQJNXUDQ
οܲݐሺݐሻ  � NHKLODQJDQ� JD\D� NDUHQD� VKULQNDJH� GDQ�

ZDNWX�UHOD[DVL�

%� 3HPLOLKDQ 7HQGRQ�%DMD�3UDWHJDQJ
3HPLOLKDQ�WHQGRQ�EDMD�SUDWHJDQJ�VDQJDW�GLSHQJDUXKL ROHK�

JD\D�SUDWHJDQJ�\DQJ�DGD��3HPLOLKDQ�WHQGRQ�KDUXV�GLVHVXDLNDQ�
GHQJDQ�WHJDQJDQ�LMLQ�\DQJ�EHUODNX�SDGD�(1���������������

�� 7HJDQJDQ EDMD�\DQJ�GLJXQDNDQ WLGDN EROHK OHELK GDUL
QLODL EHULNXW SDVDO��������� �
7HJDQJDQ LMLQ VDDW SHQDULNDQ NDEHO�
�-DFNLQJ����� ݂Ǥଵ ������

݂Ǥଵ ൌ�����GDUL�WHJDQJDQ�NDUDNWHULVWLN�EDMD�
�� 7HJDQJDQ LMLQ� SDGD� EHWRQ PHQXUXW SDVDO� ���������

QLODL�QLODL NHWDKDQDQ XQWXN SDVFD WDULN� PLQLPDO�
DGDODK� EHWRQ� &������ GDQ� PDNVLPDO� DGDODK� &������
VHSHUWL�WDEHO�

7DEHO������ .HODV�NHNXDWDQ�WDULN�XQWXN�EHWRQ�
�1�PP��

DWDX ELVD GHQJDQ UXPXV�
���� ݂

݂ ൌ NDUDNWHULVWLN�NXDW�WHJDQJ� ������



��

&� .HKLODQJDQ�3UDWHJDQJ
.HKLODQJDQ SUDWHJDQJ� GLDNLEDWNDQ� NDUHQD� EHEHUDSD�

IDNWRU�VHEDJDL�EHUNXW�
�� .HKLODQJDQ DNLEDW UDQJNDN��(1���������������SDVDO�

������ ���� GLGDSDW EHUGDVDUNDQ WHNDQDQ� GDQ� WLSH�
MDFNLQJ� 6HODLQ� LWX� VLVWHP SHQJDQJNXUDQ� MXJD�
SHQJDUXK�

�� .HKLODQJDQ�DNLEDW�SHUSHQGHNDQ�HODVWLV��(1���������������
SDVDO� ���������� �S���� 3HUKLWXQJDQ� NHKLODQJDQ� SUDWHJDQJ�
DNLEDW�SHUSHQGHNDQ�HODVWLV��VHEDJDL�EHULNXW�
ο ܲࢉ ൌ ܣǡ࣌ ������
GLPDQD�
οܲࢉ �NHKLODQJDQ�JD\D�SUDWHJDQJ�DNLEDW�SHUSHQGHNDQ�

HODVWLV�OHQGXWDQ�
ǡ࣌  �PRGXODU�UDWLR��ܧȀܧǡ�

�� .HKLODQJDQ� DNLEDW� JHVHNDQ� �:REOH� (IHFW�� �(1� �������
�������SDVDO������������3HUKLWXQJDQ�NHKLODQJDQ�SUDWHJDQJ�
DNLEDW�JHVHNDQ��VHEDJDL�EHULNXW�
ο ሻݔሺ࢛ܲ  � ܲ௫�൫ͳ െ ݁ିஜି ୶൯ ������
GLPDQD�
ο �ሻ �*D\D�SUDWHJDQJ�VHWHODK�WHUMDGL�NHKLODQJDQ�DNLEDWݔሺ࢛ܲ

IULFWLRQ
ܲ௫  �*D\D�DZDO�SUDWHJDQJ�GL�WHQJDK�EHQWDQJ
Ɋ  �.RHILVLHQ�IULFWLRQ��VHVXDL�7DEHO�����
Ʌ  �6XGXW�WHQGRQ
�  �6XGXW�VLPSDQJDQ�GHYLDVL�EHUGDVDUNDQ�$6�����

����>�@
ݔ  �MDUDN�SDQMDQJ�WHQGRQ�GDUL�WLWLN�WLQMDXDQ�



��

�� .HKLODQJDQ�DNLEDW�SHQJDQJNXUDQ
8QWXN�SDVFDWDULN��VHOLS�WHUMDGL�NHWLND�JD\D�SUDWHJDQJ�WHODK��

WHUWUDQVIHU��+DO�LQL�SHQ\HEDENDQ�SHUWDPEDKDQ�NHKODQJDQ�JD\D�
SUDWHJDQJ��%HULNXW�PHUXSDNDQ�SHUKLWXQJDQ�XQWXN�NHKLODQJDQ�
JD\D�SUDWHJDQJ�DNLEDW�SHQJDQJNXUDQ��(1���������������SDVDO�
���������

ο ௦ܲଵ ��ȕܮௗ ������

'LPDQD��
ο ௦ܲଵ .HKLODQJDQ�DNLEDW�SHQJDQJNXUDQ
ȕ��  3HQXUXQDQ�JDULV�NHKLODQJDQ�JHVHN��*DPEDU�����
ௗܮ  �3DQMDQJ�SHQXUXQDQ�SDGD�JDPEDU ��*DPEDU�����

7DEHO������ .RHILVLHQ)ULNVL�ȝ�

*DPEDU����� 9DULDVL�JD\D�SUDWHJDQJ�\DQJ�EHUGHNDWDQ VHSDQMDQJ�
SHQJDQJNXUDQ��D��*D\D�SUDWHJDQJ�GDQ�MDUDN�SHQJDQJNXUDQ��E��

NHKLODQJDQ�JD\D�VHNLWDU�SHQJDQJNXUDQ



��

�� .HKLODQJDQ�DNLEDW�UHOD[DVL
.HKLODQJDQ�SUDWHJDQJ�DNLEDW�UHOD[DVL�WHUMDGL�GLDWDUD�ZDNWX�

SUDWDULN� GDQ� WUDQVIHU� JD\D� NH� GDODP� EHWRQ�� GDSDW� GLNDONXODVL�
EHUGDVDUNDQ�7DEHO������ GDQ�GLDJUDP��JDPEDU����

6XPEHU�� (1���������������SDVDO������

*DPEDU����� NHKLODQJDQ�DNLEDW�UHOD[DVL�VHWHODK������MDP

�� .HKLODQJDQ DNLEDW OHQGXWDQ
NHKLODQJDQ� SUDWHJDQJ� DNLEDW� OHQGXWDQ� GDSDW� GLOLKDW� SDGD�

SDVDO��������������VHEDJDL�EHULNXW�

߂ ܲ ൌ Ǥܣ Ǥܧ ሾߑ
Ǥ௱ࢉ࣌ሺ࢚ሻ

ாሺ௧ሻ
ሿ ������

ሻ �WHJDQJDQ�GLWHQJDQ�WHQGRQ࢚ሺࢉ࣌߂
�୮  �DUHD�SHUSRWRQJDQ�GDUL�WHQGRQ

'� .RQWURO .XDW�%HWRQ�3UDWHJDQJ
0HQXUXW� (1� ��������������� NRQWURO� UHWDN� GDSDW

GLODNXNDQ� GXD� FDUD� \DLWX� EHUGDVDUNDQ� DUHD� SHQXODQJDQ�

7DEHO������ +XEXQJDQ�DQWDUD�NHKLODQJDQ�UHOD[DVL�GDQ�ZDNWX�
VDPSDL������MDP



��

PLQLPXP� �SDVDO� ����� GDQ� OLPLWLQJ� FUDFN� ZLGWKV� �SDVDO�
�����GDQ��������
�� $UHD�SHQXODQJDQ�PLQLPXP

࢙࣌௦ǡܣ ൌ ݐܣǡ݂݂݁ݐ݂݇݇ ������

GLPDQD�
U࢙࣌  �WHJDQJDQ WDULN�SDGD�SHQXODQJDQ
݇  � IDNWRU GLVWULEXVL WHJDQJDQ�� ���� XQWXN WDULN�

WRWDO
N�  � NRHILVLHQ LMLQ XQWXN NHWLGDN VHUDJDPDQ

NHVHLPEDQJDQ WHJDQJDQ
IU  �WHJDQJDQ WDULN�SDGD�VHUDW WHUOXDU EHWRQ

����XQWXN�K ���PP
�����XQWXN�K ���PP

௧ܣ  �DUHD�]RQD�WDULNEHWRQ

'HQJDQ�PDNVLPXP�GLDPHWHU�WXODQJDQ GHQJDQ�7DEHO�
�����GDQ�PDNVLPXP�MDUDN�VSDVL�7DEHO������EHUGDVDUNDQ�
ZPD[ \DQJ�WHHODK�GLWHQWXNDQ�

7DEHO������ *UDILN�6SDVL�0DNVLPXP



��

�� /LPLWWLQJ�FUDFN�ZLGWKV

ܹ ൌ ܵǡ௫ߝ ������
GHQJDQ�
ߝ  �WHJDQJDQ�DQWDUD�FUDFN
ܵǡ௫ ���F�������N�N�ʔ�ɏǡୣ� ������
GLPDQD�
ܵǡ௫ �MDUDN�VSDVL�PLQLPXP�FUDFN
N��  ����
N������������ �����XQWXN WDULN������XQWXN SHPEHQJNRNDQ
ʔ���������� �GLDPHWHU�WXODQJDQ��PP�
ɏǡୣ  �$V�$F�HII

(� 3HQJDQJNXUDQ
'DODP� PHPDVDQJ� DQJNXU� SDGD� EDORN� SUDWHJDQJ�

GHQJDQ�PHWRGH� SDVND� WDULN� PHQXUXW�(1� ��������������
SDVDO�������EHUJXQD�XQWXN�PHQ\DOXUNDQ�JD\D� WHQGRQ�NH�
EHWRQ� GL� GDHUDK� ]RQD� DQJNXU�� 6HODLQ� LWX� SHQ\DPEXQJ�

7DEHO������ 'LDPHWHU�0DNVLPXP�7XODQJDQ



��

�FRXSOHUV�� MXJD� EHUIXQJVL� XQWXN� PHQ\DPEXQJNDQ�
SDQMDQJ�WHQGRQ�EHUNHODQMXWDQ�

���� 6LVWHP +XEXQJDQ %DORN .RORP
6LVWHP�\DQJ�GLJXQDNDQ XQWXN EDORN SUDWHJDQJ GHQJDQ

NRORP \DLWX VLVWHP PRQROLW�� VWUXNWXU� PRQROLW PHUXSDNDQ�
VDODK�VDWX GDUL WLJD SHQHQWX NRPSRQHQ�VWUXNWXU�SXQWLU� �61,�
���������� 3DVDO� ����������� 6WUXNWXU� PRQROLW GLDVXPVLNDQ
PDPSX PHQDKDQ JHVHU YHUWLNDO�� DNDQ WHWDSL GHVDLQ KDUXV
GHQJDQ EHQWXN SHQDPSDQJ�\DQJ�VDPD��61,�����������3DVDO�
��������

*DPEDU����� %DJDQ�+XEXQJDQ�%DORN�.RORP

������ 0HWRGH�3HODNVDQDDQ�%HWRQ�3UDWHJDQJ�GHQJDQ�6LVWHP
0RQROLW
%DORN SUDWHJDQJ GHQJDQ VLVWHP KXEXJDQ EDORN�NRORP

PRQROLW� GDQ� PHQJJXQDNDQ� PHWRGH� SRVW�WHQVLRQ�� %HWRQ
SUDWHJDQJ GLNHUMDNDQ VHWHODK� VWUXNWXU� XWDPD� QRQ� SUDWHJDQJ
GLEDZDKDQ\D VHOHVDL�� .DUHQD� NRORP PHUXSDNDQ� VWUXNWXU�
YHUWLNDO�\DQJ�PHUXSDNDQ�VWUXNWXU�XWDPD GDUL VHEXDK JHGXQJ��
PDND SHNHUMDDQ EDORN SUDWHJDQJ GLNHUMDNDQ VHWHODK NRORP
EHUGLUL�

%HNLVWLQJ EHWRQ SUDWHJDQJ GLSDVDQJ�� ODOX GLSDVDQJ�
SLSD� VHORQJVRQJ OHQWXU� \DQJ�GLEXDW GDUL� SODVWLF� DWDX�PHWDO��
\DQJ� DNDQ PHQ\HOXEXQJL� WHQGRQ�� 3LSD� WHUVHEXW GLOHWDNDDQ
GLGDODP EHNLVWLQJ GHQJDQ SRVLVL GLDWXU� GDQ� GLWDKDQ XQWXN
PHPEHQWXN SROD VHVXDL ELGDQJ PRPHQQ\D��.HPXGLDQ NDUHQD

+XEXQJDQ�%DORN�GDQ�.RORP

6LVWHP0RQROLW



��

SHNHUMDDQQ\D GLODNXNDQ GHQJDQ�PHWRGH�FRU GLWHPSDW��PDND
EHWRQ ODQJVXQJ� GL� FRU�� SHQJHFRUDQ� LQL� GDSDW GLODNXNDQ
VHNDOLJXV GHQJDQ SHQJHFRUDQ SHODW ODQWDL VHOHEDU E�HIIHNWLI��
3HQJHFRUDQ KDUXV WHWDS PHQMDJD� SLSD� VHORQJVRQJ� WHQGRQ�
WHWDS NRNRK� SDGD� SRVLVLQ\D� GDQ� WLGDN NHPDVXNDQ DGXNDQ��
NHPXGLDQ GLODNXNDQ SHUDZDWDQ SHQJHUDVDQ EHWRQ
VHFXNXSQ\D VDPSDL PHQFDSDL NHNXDWDQ WHUWHQWX�

6HWHODK� LWX�� WHQGRQ� GLPDVXNNDQ NHGDODP� SLSD�
VHORQJVRQJ�\DQJ�VXGDK GLVLDSNDQ��7HQGRQ�WHUVHEXW NHPXGLDQ
GLWDULN��MDFNLQJ��GL�VDWX XMXQJ�GDQ�XMXQJ VDWXQ\D��3DGD�VDDW
SHQDULNDQ� WHQGRQ� LQL�� VXGDK WHUMDGL NHKLODQJDQ JD\D�JD\D
SUDWHJDQJQ\D�� 'HQJDQ GHPLNLDQ MDFNLQJ KDUXV VXGDK
PHPSHUWLPEDQJNDQ KDO�KDO� \DQJ� PHQ\DQJNXW NHKLODQJDQ
WHUVHEXW�

.HPXGLDQ GLDQJNXUNDQ�� IXQJVL DQJNXU XQWXN
PHQDKDQ� WHQGRQ� DJDU� WLGDN WHUMDGL� VOLS� �SHQJJHOLQFLUDQ��
GDODP UDQJND XSD\D�DJDU�EHEDQ DWDX WHJDQJDQ WDULNDQ WHWDS
EHUWDKDQ�SDGD�WHQGRQ� .HPXGLDQ�SURVHV�JURXWLQJ��SURVHV�LQL�
GLODNXNDQ GHQJDQ PHQ\XQWLNNDQ�SDVWD�VHPHQ�VHWHODK�WHQGRQ�
GLWDULN DWDX VHEHOXP EHEDQ KLGXS EHNHUMD�



��

���� 3HUHQFDQDDQ�3RQGDVL
6HWHODK� PHQJKLWXQJ EHEDQ� VWUXNWXU� DWDV VHFDUD

NHVHOXUXKDQ��PDND NLWD KDUXV PHQHUXVNDQ EHEDQ WHUVHEXW NH�
VWUXNWXU� EDZDK� �SRQGDVL��� 3RQGDVL� \DQJ� GLUHQFDQDNDQ
PHQJJXQDNDQ WLDQJ SDQFDQJ GHQJDQ SHUKLWXQJDQ GD\D
GXNXQJ SRQGDVL EHUGDVDUNDQ� 6WDQGDUG� 3HQHWUDWLRQ� 7HVW�

*DPEDU������ �D��3HNHUMDDQ�.RORP�6LVWHP�0RQROLW�E��3HPEHULDQ�*D\D�
3UDWHJDQJ�3DGD�%DORN�3UDWHJDQJ�6LVWHP�0RQROLW



��

�637���/DQJNDK�ODQJNDK�\DQJ�GLNHUMDNDQ GDODP SHUHQFDQDDQ�
VWUXNWXU�EDZDK�DGDODK�
�� 0HQJKLWXQJ EHEDQ�WRWDO�GDUL�VWUXNWXU�DWDV
�� 0HQFDUL�GDQ�PHQJDQDOLVD GD\D GXNXQJ WDQDK
�� 0HQHQWXNDQ GHVDLQ GLPHQVL WLDQJ SDQFDQJ� GDQ� MDUDN

DQWDUD WLDQJ SDQFDQJ

3DGD� SHQHQWXDQ MDUDN DQWDU WLDQJ SDQFDQJ WHUGDSDW
EHEHUDSD NHWHQWXDQ� \DQJ� KDUXV WHUSHQXKL VHSHUWL� SDGD�
SHUVDPDDQ�GL�EDZDK�LQL�

����'���6����' ������
'LPDQD�
' �GLDPHWHU�WLDQJ SDQFDQJ��P�
6  �MDUDN DQWDU WLDQJ SDQFDQJ��P�

�� 0HQJDQDOLVD GD\D GXNXQJ WLDQJ SDQFDQJ
$QDOLVD�GD\D GXNXQJ WLDQJ SDQFDQJ GLEHGDNDQ PHQMDGL

GXD��\DLWX GD\D GXNXQJ VDWX WLDQJ SDQFDQJ�GDQ�GD\D GXNXQJ
WLDQJ SDQFDQJ NHORPSRN��

x 'D\D 'XNXQJ�6DWX�7LDQJ 3DQFDQJ
'D\D GXNXQJ� SDGD� SRQGDVL WLDQJ SDQFDQJ GLWHQWXNDQ� ROHK�

GXD KDO��\DLWX GD\D GXNXQJ SHUODZDQDQ WDQDK GDUL XQVXU GDVDU WLDQJ
SRQGDVL� �4S�� GDQ� GD\D GXNXQJ WDQDK GDUL XQVXU OHNDWDQ� ODWHUDO�
WDQDK� �4V��� 3HUKLWXQJDQ� GD\D GXNXQJ WDQDK PHPDNDL� PHWRGH�
/XFLDQR�'HFRXUW��

4/  �43 ��4V ������

GLPDQD��
4/� �'D\D GXNXQJ WDQDK PDNVLPXP�SDGD�SRQGDVL
43� �5HVLVWDQFH�XOWLPDWH GL�GDVDU SRQGDVL
4V� �5HVLVWDQFH�XOWLPDWH DNLEDW WHNDQDQ�ODWHUDO



��

%HULNXW PHUXSDNDQ UXPXV XQWXN PHQFDUL GD\D GXNXQJ
SHUODZDQDQ WDQDK GDUL XQVXU GDVDU WLDQJ SRQGDVL��4S��

43  �TS��$S� �Į�� ഥܰS��.���$S ������

GLPDQD��
ഥܰS  +DUJD�UDWD�UDWD�637�GL�VHNLWDU��%�GL�DWDV KLQJJD�

�%� GL� EDZDK� GDVDU WLDQJ SRQGDVL� �% � GLDPHWHU�
SRQGDVL�

 


ܰ݅

݊



ୀଵ

.  .RHILVLHQ NDUDNWHULVWLN WDQDK�GL�GDVDU SRQGDVL
���W�P�  �������N3D��XQWXN OHPSXQJ��FOD\�
���W�P�  �����N3D��XQWXN OHPSXQJ EHUODQDX��VLOW\�
FOD\�
��� W�P�  � ���� N3D�� XQWXN SDVLU EHUODQDX� �VLOW\�
VDQG�
���W�P�  �����N3D��XQWXN SDVLU��VDQG�

$S  /XDV�SHQDPSDQJ GDVDU WLDQJ
TS  7HJDQJDQ�GL�XMXQJ WLDQJ

%HULNXW PHUXSDNDQ UXPXV XQWXN PHQFDUL GD\D GXNXQJ WDQDK
GDUL XQVXU OHNDWDQ�ODWHUDO�WDQDK��4V��

4V  �TV�$V  �ȕ��ቀ
ேഥܛ

ଷ
 ͳቁ��$V ������

GLPDQD��
TV  7HJDQJDQ DNLEDW OHNDWDQ�ODWHUDO�GDODP�W�P�

1V  +DUJD� UDWD�UDWD� VHSDQMDQJ WLDQJ� \DQJ� WHUEHQDP��
GHQJDQ EDWDVDQ���� 1�������NKXVXV�XQWXN�DVSHN�
IULFWLRQ

$V  .HOLOLQJ� [� SDQMDQJ WLDQJ� \DQJ� WHUEHQDP� �OXDV
VHOLPXW WLDQJ�



��

.RHILVLHQ� Į� GDQ� ȕ� DGDODK� PHUXSDNDQ EHUWXUXW�WXUXW� EDVH�
FRHIILHFLHQW� GDQ� VKDIW� FRHIILFLHQW� PHQXUXW 'HFRXUW� HW� DOO� �������
\DQJ�QLODLVHSHUWL�SDGD�7DEHO����� GDQ�7DEHO�����GLEDZDK�LQL�

7DEHO������ %DVH�&RHIILFLHQW�Į

�'HFRXUW�HW�DOO�������

7DEHO������ 6KDIW�&RHIILFLHQW�ȕ

�'HFRXUW�HW�DOO�������

x 'D\D 'XNXQJ 7LDQJ 3DQFDQJ *UXS
8QWXN NDVXV GD\D GXNXQJ WLDQJ SDQFDQJ JUXS�� KDUXV

GLNRUHNVL WHUOHELK GDKXOX GHQJDQ NRHILVLHQ HILVLHQVL�&H�
4/��JURXS�� �4/����WLDQJ��[�Q�[�&H ������

GLPDQD��
1� �MXPODK WLDQJ GDODP JUXS
&H� �NRHILVLHQ HILVLHQVL
4/��JURXS�� �GD\D GXNXQJ WLDQJ SDQFDQJ NHORPSRN
4/����WLDQJ�� �GD\D GXNXQJ���WLDQJ SDQFDQJ
8QWXN PHQJKLWXQJ NRHILVLHQ HILVLHQVL� &H� GDSDW GLJXQDNDQ

EHEHUDSD WHRUL GLEDZDK�LQL��\DLWX��
D� &RQYHUVH�/DEDUUH��

&H� ���
 ୲ୟ୬ቀ

ᢥ

ೞ
ቁ

ଽᤪ
[�ቀʹ ݔ

ଵ


െ

ଵ
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�ƌŝǀĞŶ �ŽƌĞĚ �ŽƌĞĚ� �ŽŶƚŝŶŽƵƐ� ZŽŽƚ /ŶũĞĐƚĞĚ�ƉŝůĞ
WŝůĞ WŝůĞ WŝůĞ�;ďĞŶƚŽŶŝƚĞͿ ŚŽůůŽǁ�ƐƵŐĂƌ ƉŝůĞ ;ŚŝŐŚ�ƉƌĞƐƐƵƌĞͿ

�ůĂǇ ϭ͘Ϭ Ϭ͘ϴϱ Ϭ͘ϴϱ Ϭ͘ϯϬ Ϭ͘ϴϱ ϭ͘Ϭ
/ŶƚĞƌŵĞĚŝĂƚĞ�^ŽŝůƐ ϭ͘Ϭ Ϭ͘ϲϬ Ϭ͘ϲϬ Ϭ͘ϯϬ Ϭ͘ϲϬ ϭ͘Ϭ
^ĂŶĚƐ ϭ͘Ϭ Ϭ͘ϱϬ Ϭ͘ϱϬ Ϭ͘ϯϬ Ϭ͘ϱϬ ϭ͘Ϭ

^Žŝůͬ�WŝůĞ�

�ƌŝǀĞŶ �ŽƌĞĚ �ŽƌĞĚ� �ŽŶƚŝŶŽƵƐ� ZŽŽƚ /ŶũĞĐƚĞĚ�ƉŝůĞ
WŝůĞ WŝůĞ WŝůĞ�;ďĞŶƚŽŶŝƚĞͿ ŚŽůůŽǁ�ƐƵŐĂƌ ƉŝůĞ ;ŚŝŐŚ�ƉƌĞƐƐƵƌĞͿ

�ůĂǇ ϭ͘Ϭ Ϭ͘ϴϬ Ϭ͘ϵϬ ϭ͘ϬϬ ϭ͘ϱ ϯ͘Ϭ
/ŶƚĞƌŵĞĚŝĂƚĞ�^ŽŝůƐ ϭ͘Ϭ Ϭ͘ϲϱ Ϭ͘ϳϱ ϭ͘ϬϬ ϭ͘ϱ ϯ͘Ϭ
^ĂŶĚƐ ϭ͘Ϭ Ϭ͘ϱϬ Ϭ͘ϲϬ ϭ͘ϬϬ ϭ͘ϱ ϯ͘Ϭ

^Žŝůͬ�WŝůĞ�



��

GLPDQD��
݊  �GLDPHWHU�WLDQJ SRQGDVL
6� �MDUDN�DV�NH�DV�DQWDU WLDQJ GDODP�JURXS
P� �MXPODK EDULV WLDQJ GDODP JURXS Q� �

MXPODKNRORPWLDQJGDODP�JURXS
&H� �����± �����XQWXN MDUDN DQWDU WLDQJ SDQFDQJ���� ݊�

E� /RV�$QJHOHV

&H� ����



[�

ଵ

గǤǤ
[��P�[��Q�������P����

�ඥʹሺ݉ െ ͳሻሺ݊ െ ͳሻ ������

GLPDQD�
%� �/HEDU JUXS WLDQJ
/� �3DQMDQJ�JUXS WLDQJ
P� �MXPODK EDULV WLDQJ GDODP�JURXS
Q� �MXPODK NRORP WLDQJ GDODP�JURXS

F� 'L�VLVL�ODLQ�7HU]DJKL WHODK PHPEHULNDQ SHUXPXVDQ XQWXN
PHQJKLWXQJ GD\D GXNXQJ NHORPSRN XQWXN OHPSXQJ
4*  �ȕ��&X�1F�����ȕ�&X�' ������
Ǻ� ��Q����6���G ������

GLPDQD��
'  �.HGDODPDQ WLDQJ SRQGDVL
6  �-DUDN DQWDU�DV�WLDQJ��VSDFLQJ�
&X�  �8QGUDLQHG�FRKHVLRQ
1  �-XPODK WLDQJ GDODP JUXS
G  �'LDPHWHU�WLDQJ

8QWXN JUXS WLDQJ SDQFDQJ� SDGD� WDQDK WDQSD NRKHVL��
3HPDNDLDQ SUDNWLV KDUJD NRHILVLHQ HILVLHQVL� &H� DGDODK� VHEDJDL
EHULNXW�

3DVLU OHSDV��
í 8QWXN WLDQJ�WLDQJ SHQGHN��&H� ������XQWXN�6� ��G��KLQJJD���

�XQWXN�6� ��G�



��

í 8QWXN WLDQJ�WLDQJ SDQMDQJ� &H� ����XQWXN�6� ��G��KLQJJD���
�XQWXN�6� ��G�
3DVLU 3DGDW��

í &H� ������XQWXN�6� ��G��KLQJJD����XQWXN�6����G�

�� 0HQJKLWXQJ JD\D PDNVLPXP� \DQJ� GLSLNXO VDWX WLDQJ
SDQFDQJ GDODP NHORPSRN PHQJJXQDNDQ SHUVDPDDQ� GL�
EDZDK�LQL�

ܲ௫ ൌ
ᎂ




ெǤೌೣ

ஊమ


ெೣǤೌೣ

ஊమ
 ܲ ሺͳ �݃݊ܽ݅ݐ ������

3L  *D\D�DNVLDO VDWX WLDQJ SDQFDQJ��WRQ�
9Rگ  -XPODK EHEDQ�YHUWLFDO��WRQ�
Q  -XPODK WLDQJ SDQFDQJ
0[  0RPHQ�\DQJ�EHNHUMD�GL�GDVDU SRHU GDODP

DUDK VXPEX�[
0\  0RPHQ�\DQJ�EHNHUMD�GL�GDVDU SRHU GDODP

DUDK VXPEX�\
;L  -DUDN GDUL VXPEX WLDQJ NHWLWLN EHUDW

VXVXQDQ NHORPSRN WLDQJ VHDUDK VXPEX�;
<L  -DUDN GDUL VXPEX WLDQJ NHWLWLN EHUDW

VXVXQDQ NHORPSRN WLDQJ VHDUDK VXPEX�;
;PD[  $EVLV WHUMDXK WHUKDGDS WLWLN EHUDW

NHORPSRN WLDQJ��P�
<PD[  2UGLQDW WHUMDXK WHUKDGDS WLWLN EHUDW

NHORPSRN WLDQJ��P�

�� 0HUHQFDQDNDQ�SLOH�FDS
'DODP SHUDQFDQJDQ�SLOH�FDS�PHQLQMDX JD\D JHVHU�SRQV�GDQ�

SHQXODQJDQ PRPHQ OHQWXU�
x .RQWURO�7HEDO�0LQLPXP�3LOH�&DS

0HQXUXW� 61,� ���������� 3DVDO� ����� WHEDO SRQGDVL WDSDN
GLDWDV WXODQJDQ�EDZDK�WLGDN EROHK NXUDQJ GDUL�����PP�XQWXN
SRQGDVL GLDWDV WDQDK��DWDX NXUDQJ GDUL�����PP�XQWXN SRQGDVL
WDSDN��IRRWLQJ��GLDWDV WLDQJ SRQGDVL�

x .RQWURO�*HVHU�3RQV
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'DODP� PHUHQFDQDNDQ� SLOH� FDS� KDUXV� GLSHQXKL SHUV\DUDWDQ�
NHNXDWDQ�JD\D�JHVHU�QRPLQDO�EHWRQ�\DQJ�KDUXV� OHELK�EHVDU�
GDUL�JHVHU�SRQV�\DQJ�WHUMDGL��+DO�LQL�VHVXDL�\DQJ�GLV\DUDWNDQ�
SDGD� 61,���������� SDVDO� ����������� .XDW� JHVHU� \DQJ�
GLVXPEDQJNDQ�EHWRQ�GLUXPXVNDQ�GHQJDQ�SHUXPXVDQ�VHEDJDL�
EHULNXW��GLPDQD�9F KDUXV�\DQJ�WHUNHFLO�GLDQWDUD�

ܸ ൌ Ͳǡͳ ቀͳ 
ଶ

ఉ
ቁ ඥ݂Ʈܾ݀ߣ ������

ܸ ൌ ͲǡͲͺ͵ ቀ
ఈೞௗ


 ʹቁ ඥ݂Ʈܾ݀ߣ ������

ܸ ൌ Ͳǡ͵͵ߣඥ݂Ԣܾ݀ ������
GLPDQD��

ȕF  UDVLR�GDUL�VLVL�SDQMDQJ�WHUKDGDS�VLVL�SHQGHN�
EHWRQ�GDUL�GDHUDK�EHEDQ�WHUSXVDW�DWDX�UHDNVL

ER  
 

NHOLOLQJ�GDUL�SHQDPSDQJ�NULWLV�SDGD�SLOH�FDS
���EN ��G������KN ��G�
GLPDQD���
EN  �OHEDU�SHQDPSDQJ�NRORP
KN  �WLQJJL�SHQDPSDQJ�NRORP
G� �WHEDO�HIHNWLI�SLOH�FDS

ĮV  
 
 

���XQWXN�NRORP�VXGXW
���XQWXN�NRORP�WHSL
���XQWXN�NRORP�LQWHULRU

ȕF  �UDVLR�GDUL�VLVL�SDQMDQJ�WHUKDGDS�VLVL�SHQGHN�EHWRQ�
GDUL�GDHUDK�EHEDQ�WHUSXVDW�DWDX�UHDNVL�

ER  �NHOLOLQJ�GDUL�SHQDPSDQJ�NULWLV�SDGD�SLOH�FDS
ER  ����EN ��G������KN ��G�
ĮV  ����XQWXN�NRORP�VXGXW��
ĮV  ����XQWXN�NRORP�WHSL��
ĮV  ���XQWXN�NRORP�LQWHULRU
GLPDQD���
EN  �OHEDU�SHQDPSDQJ�NRORP
KN  �WLQJJL�SHQDPSDQJ�NRORP
G� �WHEDO�HIHNWLI�SLOH�FDS



��

x 3HQXODQJDQ�3LOH�&DS
8QWXN SHQXODQJDQ OHQWXU�� SLOH� FDS� GLDQDOLVD VHEDJDL EDORN

NDQWLOHYHU GHQJDQ SHUOHWDNDQ MHSLW�SDGD�NRORP��6HGDQJNDQ EHEDQ�
\DQJ� EHNHUMD� DGDODK� EHEDQ WHUSXVDW� GL� WLDQJ NRORP� \DQJ�
PHQ\HEDENDQ UHDNVL� SDGD� WDQDK� GDQ� EHUDW VHQGLUL� SLOH� FDS��
3HUKLWXQJDQ JD\D GDODP�SLOH�FDS�GLGDSDW GHQJDQ WHRUL PHNDQLND
VWDWLV WHUWHQWX�

�� 0HUHQFDQDNDQ 6ORRI 3RQGDVL��7LH�%HDP�
6WUXNWXU� VORRI GLJXQDNDQ� DJDU� SHQXUXQDQ� SDGD� SRQGDVL

WHUMDGL VHFDUD EHUVDPDDQ��'DODP KDO�LQL�VORRI EHUIXQJVL VHEDJDL
SHQJDNX� \DQJ� PHQJKXEXQJNDQ SRQGDVL VDWX GHQJDQ SRQGDVL�
\DQJ� ODLQ��$GDSXQ EHEDQ�\DQJ�GLWLPSDNDQ NH VORRI WHUGLUL GDUL
EHUDW VHQGLUL VORRI��EHUDW GLQGLQJ�SDGD�ODQWDL�SDOLQJ�EDZDK��EHEDQ
DNVLDO WHNDQ�WDULN�\DQJ�EHUDVDO GDUL�����EHEDQ DNVLDO NRORP�

���� *DPEDU
+DVLO DQDOLVD EDLN GDUL�VWUXNWXU�VHNXQGHU��VWUXNWXU�XWDPD�QRQ�

SUDWHJDQJ�� VWUXNWXU� XWDPD SUDWHJDQJ�� GDQ� SRQGDVL GLWXDQJNDQ
GDODP�JDPEDU�WHNQLN�\DQJ�PDPSX PHQMHODVNDQ VHFDUD Q\DWDKDVLO
SHUKLWXQJDQ GHQJDQ PHQJJXQDNDQ�VRIWZDUH�EDQWX�VLSLO�$XWR&$'�
VHVXDLV WDQGDU�\DQJ�DGD�



��

³+DODPDQ�\DQJ�GLNRVRQJNDQ´
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%$%�,9
3(0%$+$6$1

��� 3UHOLPLQDU\�'HVLJQ
����� 8PXP

3UHOLPLQDU\� GHVDLQ� PHUXSDNDQ� SURVHV� SHUHQFDQDDQ� DZDO�
\DQJ� DNDQ� GLJXQDNDQ� XQWXN� PHUHQFDQDNDQ� GLPHQVL� VWUXNWXU�
JHGXQJ��3HUHQFDQDDQ�DZDO�GLODNXNDQ�PHQXUXW�SHUDWXUDQ�\DQJ�DGD��
3UHOLPLQDU\� GHVDLQ� \DQJ� GLODNXNDQ� WHUKDGDS� NRPSRQHQ� VWUXNWXU�
DQWDUD� ODLQ� EDORN� LQGXN�� EDORN� DQDN�� EDORN� SUDWHNDQ�� SHODW�� GDQ
NRORP�� 6HEHOXP� PHODNXNDQ� SUHOLPLQDU\� EDLNQ\D� GLODNXNDQ�
SHQHQWXDQ� GDWD� SHUHQFDQDDQ� GDQ� EHEDQ� \DQJ� DNDQ� GLWHULPD� ROHK�
VWUXNWXU�JHGXQJ�

����� 'DWD�3HUHQFDQDDQ
3HUHQFDQDDQ� *HGXQJ� $SDUWHPHQW� %DOH� +LQJJLO

PHQJJXQDNDQ�EHWRQ�EHUWXODQJ�SDGD�NHVHOXUXKDQ�VWUXNWXU�JHGXQJ��
'DWD� EDQJXQDQ� \DQJ� DNDQ� GLJXQDNDQ� GDODP� SHQJHUMDDQ� 7XJDV�
$NKLU�\DLWX�
x 7LSH�%DQJXQDQ ��$SDUWHPHQW
x /RNDVL ��6XUDED\D�
x .HWLQJJLDQ/DQWDL

� /DQWDL���� ����P
� /DQWDL����� ����� P
� /DQWDL������ ��� P

x 0XWX�%HWRQ��ICF� ��
� %DORN�LQGXN� �����03D
� %DORN�DQDN� �����03D
� 3HODW /DQWDL� �����03D
� .RORP� �����03D
� %DORN�3UDWHJDQJ� �����0SD
� 3HODW�$WDS �����03D

x 0XWX�%DMD��I\� ������0SD
x 'DWD�7DQDK� ��7HUODPSLU
x 'DWD�*DPEDU ��7HUODPSLU



��

����� 3HPEHEDQDQ
�� %HEDQ�*UDYLWDVL

x %HEDQ�0DWL��61,�����������
R %HUDW�VHQGLULEHWRQEHUWXODQJ �����N1�P�

R $GXNDQ�ILQLVKLQJ �������N1�P�

R 7HJHO �������N1�P�

R 'LQGLQJEDWDULQJDQ ������N1�P�

R 3ODIRQG �������N1�P�

R 3HQJJDQWXQJ �������N1�P�

R 3XPELQJ���GXFWLQJ �������N1�P�

x %HEDQ�+LGXS
R /DQWDLDWDS �������N1�P�

R /DQWDL%DOOURRP �������N1�P�

R /DQWDL�+RWHO ������ N1�P�

R 3HODW�7DQJJD� ������ N1�P�

�� %HEDQ�*HPSD
3HUHQFDQDDQ�GDQ�SHUKLWXQJDQ VWUXNWXU WHUKDGDS JHPSD

EHUGDVDUNDQ�61,����������

����� 3HUHQFDQDDQ %DORN
D� 3HUHQFDQDDQ %DORN ,QGXN

3HQHQWXDQ WLQJJL EDORN PLQLPXP� �K�PLQ�� GLKLWXQJ
EHUGDVDUNDQ�61,�����������SDVDO�����������WDEHO�����D��7HEDO
PLQLPXP EDORN� QRQ�SUDWHJDQJ DWDX SHODW VDWXDUDK ELOD
OHQGXWDQ WLGDN GLKLWXQJ��

3HUVDPDDQ��������XQWXN I\ VHODLQ�����03D�

K� �


ଵ
[�ቀͲǤͶ 

௬


ቁ

3HUVDPDDQ������

E� �
ଶ

ଷ
Ǥ ݄

GLPDQD��
O� �SDQMDQJ�EDORN��PP�
K� �WLQJJL�EDORN��PP�
E� �OHEDU�EDORN��PP�
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*HGXQJ� \DQJ� GLUHQFDQDNDQ� PHPLOLNL� SDQMDQJ� EDORN� LQGXN� \DQJ�
EHUYDULDVL�SDGD�DUDK�PHPDQMDQJ�GDQ�PHOLQWDQJ�\DLWX�SDGD�JDPEDU
����

*DPEDU����� *DPEDU�'HQDK�3HPEDORNDQ�/DQWDL
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7DEHO�����5HNDSLWXODVL�'LPHQVL�%DORN�,QGXN

E� 3HUHQFDQDDQ�%DORN�$QDN
3HUHQFDQDDQ�GLPHQVL�EDORN�DQDN�XQWXN�PXWX�EHWRQ����03D�

GDQ�PXWX�EDMD�����03D�GLUHQFDQDNDQ�VHEDJDL�EDORN�SDGD�GXD�
WXPSXDQ�PHQHUXV��VHKLQJJD�GLJXQDNDQ�SHUXPXVDQ�

KPLQ  �


ଶଵ
[�ቀͲǤͶ 

௬


ቁ

EPLQ �
ଶ

ଷ
[�K

'LPDQD��
/� �SDQMDQJ�EDORN �PP�
K� �WLQJJL�EDORN �PP�
E� �OHEDU�EDORN �PP�

'LPHQVL� EDORN� DQDN� GHQJDQ� SDQMDQJ� \DQJ� VDPD�
GLSHUROHK�VHEDJDL�EHULNXW�

7DEHO����� 5HNDSLWXODVL�'LPHQVL�%DORN�$QDN

1DPD�
%DORN

%HQWDQJ�
�PP�

K�PLQ�
�PP�

E�PLQ�
�PP�

'LPHQVL�
K�

�PP�
E�

�PP�

%$ ���� ��� ��� ��� ���

'DSDW GLVLPSXONDQ GDUL 7DEHO� ����� GLPHQVL EDORN DQDN
PHPDQMDQJ�GDQ�PHOLQWDQJ�DGDODK������

1DPD�
%DORN

%HQWDQJ�
�PP�

K�PLQ�
�PP�

E�PLQ�
�PP�

'LPHQVL�

K��PP� E��PP�

%,�� ���� ��� ��� ��� ���
%,�� ���� ��� ��� ��� ���
%,�� ���� ��� ��� ��� ���



��

F� 3HUHQFDQDDQ�%DORN�3UDWHNDQ
'LPHQVL� EDORN� SUDWHNDQ� SDGD� SUHOLPLQDU\� GHVDLQ�

GLUHQFDQDNDQ�VHEDJDL�EHULNXW�

KPLQ  �
୪

ଶ

EPLQ� �
ଶ

ଷ
[�K

'LPDQD��
/� �SDQMDQJ�EDORN��PP�
K� �WLQJJL�EDORN��PP�
E� �OHEDU�EDORN��PP�

7DEHO����� 5HNDSLWXODVL�'LPHQVL�%DORN�3UDWHNDQ

1DP
D�

%HQWDQ
J��PP�

$UDK

K�
PLQ�
�PP
�

E�
PLQ�
�PP
�

'LPHQVL
K�

�PP
�

E�
�PP
�

%3� �����
0HPDQMDQ

J ���� ��� ���� ���

.DUHQD� GLPHQVL� GLDWDV� WHUODOX� ERURV�� VHKLQJJD�
GLUHQFDQDNDQ� EDORN� SUDWHNDQ� GHQJDQ� GLPHQVL� ������ XQWXN
EDORN DUDK PHPDQMDQJ�GDQ�EDORN�PHOLQWDQJ�

����� 3HUHQFDQDDQ�7HEDO�3HODW
3HUHQFDQDDQ� LQL� PHQJJXQDNDQ� SHUKLWXQJDQ� \DQJ�

GLEDJLGDODP�GXD�MHQLV�\DLWX��

� 3HODW�VDWX�DUDK��\DLWX�SHODW�\DQJ�UDVLR�SDQMDQJ�GDQ�OHEDUQ\D�
OHELK� GDUL� DWDX� VDPD� GHQJDQ� ��� 3DGD� SHODW� VDWX� DUDK��
SHPEHEDQDQ� \DQJ� GLWHULPD� DNDQ� GLWHUXVNDQ� SDGD� EDORN�
EDORN� �SHPLNXO� EDJLDQ� \DQJ� OHELK� SDQMDQJ�� GDQ� KDQ\D�
VHEDJLDQ� NHFLO� VDMD� \DQJ� DNDQ� GLWHUXVNDQ� SDGD� JHODJDU�
SHPLNXO�EDJLDQ�\DQJ�OHELK�SHQGHN�

� 3HODW�GXD�DUDK��\DLWX�SHODW�\DQJ�UDVLR�SDQMDQJ�GDQ�OHEDUQ\D�
NXUDQJ� GDUL� ��� VHKLQJJD� EHVDU� SHPEHEDQDQ� \DQJ� GLWHULPD�



��

GLWHUXVNDQ� SDGD� NHVHOXUXKDQ� SHPLNXO� GL� VHNHOLOLQJ� SDQHO�
SHODW�WHUVHEXW�
3HUPRGHODQ VWUXNWXU�\DQJ� GLJXQDNDQ�DGDODK� VLVWHP� UDQJND�

SHPLNXO�PRPHQ��GLPDQD�SHODW�GLIRNXVNDQ�KDQ\D�PHQHULPD�EHEDQ�
JUDYLWDVL��7XPSXDQ�SDGD�VLVL�SHODW�GLDVXPVLNDQ�VHEDJDL�SHUOHWDNDQ�
MHSLW�HODVWLV�

3HUKLWXQJDQ GLPHQVL� SHODW� EHUGDVDUNDQ� V\DUDW� OHQGXWDQ��
NHWHEDODQ�PLQLPXP� GDUL� SHODW� KDUXV�PHPHQXKL� SHUV\DUDWDQ� 61,�
����������SDVDO���������

� 8QWXN�ĮP ����PHQJJXQDNDQ�SDVDO��������
� 8QWXN� ���� �� ĮP�� �� NHWHEDODQ� � PLQLPXP� SHODW� KDUXV�

PHPHQXKL

݄ͳ ൌ
 ௫ ሺǤ଼ା



భఱబబ
ሻ

ଷାହఉ ሺ୫ିǤଶሻ
GDQ�WLGDN�EROHK�NXUDQJ�GDUL�����PP

� 8QWXN�ĮP ��NHWHEDODQ�PLQLPXP�SHODW�KDUXV�PHPHQXKL

݄ʹ ൌ
௫ ሺǤ଼ା



భరబబ
ሻ

ଷାଽఉ
GDQ������ EROHK NXUDQJ GDUL ���PP

/Q  �3DQMDQJ EHQWDQJ�EHUVLK
6Q  �/HEDU�EHQWDQJ�EHUVLK
)\  �7HJDQJDQ�OHOHK�EDMD
ߚ  �5DVLR�EHQWDQJ�EHUVLK�GDODP�DUDK�PHPDQMDQJ�WHUKDGDS�

DUDK�PHPHQGHN�GDUL�SHODW���DUDK
Pן  �1LODL�UDWD�UDWDן� XQWXN�VHPXD�EDORN SDGD�WHSL�WHSL�GDUL�

VXDWX�SDQHO
+DUJDן�P GLGDSDW�GDUL�

ן  �
ࡱ ࡵ

ࡱ ௧ࡵ

,EDORN  ������[�.�[�E�[�K�

ߚ  �/Q���6Q
,SHODW  �/\�[�KI����
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KZ
KI

EZ
EH

KZ
KI

EZ
EH

KZ
KI

KZ
KI

KZ
KI

EZ
EH
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%DORN�WHQJDK�

*DPEDU����� ,OXVWUDVL�EHQWDQJ�HIHNWLI

1LODL� EH�  �ó�[�/
EH�  �EZ����W
EH�  �EZ���ò�6

'DUL�NHWLJD�QLODL�EH�WHUVHEXW�GLDPELO�\DQJ�WHUNHFLO�

D� 'DWD�3HUHQFDQDDQ 7HEDO�3HODW�/DQWDL
3HODW�\DQJ�GLUHQFDQDNDQ�SDGD�EDQJXQDQ�LQL�PHPLOLNL�

VSHVLILNDVL�VHEDJL�EHULNXW�

x 0XWX�EHWRQ
� 3HODW�ODQWDL �����0SD
� 3HODW�DWDS �����0SD�

x 0XWX�EDMD ������0SD
x 5HQFDQD�WHEDO�SHODW�ODQWDL �����FP
x 5HQFDQD�WHEDO�SHODW�ODQWDL �����FP

SODW�ODQWDL�SDGD�SHUHQFDQDDQ�DNDQ�GLEXDW�WLSLNDO�GHQJDQ�
WLSH�����[�����FP�
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E� 3HUKLWXQJDQ�7HEDO�3HODW
�� &RQWRK�SHUKLWXQJDQ�WLSH�����[�����FP�

'LUHQFDQDNDQ�KI� ����PP
/Q� �����± �����������
/Q� ���� FP
6Q� �����± �����������
6Q� ����FP
ߚ  �/Q���6Q� �������� ���������3HODW���DUDK�

� %DORN�%,��
3HUKLWXQJDQ�OHEDU�HIHNWLI��
x ܾ݁ ൌ ݓܾ  ʹ ൈ ሺ݄ݓ െ ݄݂ሻ

ܾ݁ ൌ ͶͲ  ʹ ൈ ሺͲ െ ͳʹሻ
ܾ݁ ൌ ͳ͵ͻܿ݉

x ܾ݁ ൌ ݓܾ  ͺ ൈ ݄݂
ܾ݁ ൌ ͶͲ  ͺ ൈ ͳʹ
ܾ݁ ൌ ͳ͵

x EH� �ó�[�/
EH� �ó�[����
EH �ͳͶͳǤʹͷ FP
EH� ���� FP��PHQHQWXNDQ�
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3UHOLPLQDU\�GHVDLQ�SHODW�ODQWDL�PHPHQXKL�SHUV\DUDWDQ�
VHKLQJJD�GLSDNDL�WHEDO�SHODW�ODQWDL����FP��

����� 3HUHQFDQDDQ�.RORP
.RORP�\DQJ�GLUHQFDQDNDQ�KDUXV�PDPSX�PHPLNXO�EHEDQ�

DNVLDO� WHUIDNWRU� \DQJ� EHNHUMD� SDGD� VHPXD� ODQWDL� DWDX� DWDS� GDQ�
PRPHQ�PDNVLPXP�GDUL�EHEDQ�WHUIDNWRU�SDGD�VDWX�EHQWDQJ�WHUGHNDW�
GDUL�ODQWDL�DWDX�DWDS�\DQJ�GLWLQMDX�

.RORP�\DQJ�DNDQ�GLUHQFDQDNDQ�PHPLNXO�EHEDQ�SDGD�SHODW�
6$� ���� [� ���� P� VHWHQJDK� PDVLQJ�PDVLQJ� OXDVDQ� SHODW� \DQJ�
GLDWDVQ\D�

3HPEHEDQDQ� SDGD� NRORP� EHUGDVDUNDQ� 61,� ����������
XQWXN� EHEDQ� PDWL� GDQ� 61,� ���������� XQWXN� EHEDQ� KLGXS�� \DQJ�
GLEHULNDQ�GL�WLDS�ODQWDL�VHEDJDL�SHUHQFDQDDQ�SHPEHEDQDQ�NRORP��

.RORP�KDUXV�GLUHQFDQDNDQ�XQWXN�PDPSX�PHPLNXO�EHEDQ�
DNVLDO� WHUIDNWRU� \DQJ� EHNHUMD� SDGD� VHPXD� ODQWDL� DWDX� DWDS� GDQ�
PRPHQ�PDNVLPXP�GDUL�EHEDQ�WHUIDNWRU�SDGD�VDWX�EHQWDQJ�WHUGHNDW�
GDUL� ODQWDL� DWDX� DWDS� \DQJ� GLWLQMDX�� 'DWD� GDWD� \DQJ� GLSHUOXNDQ�
GDODP�PHQHQWXNDQ�GLPHQVL�NRORP�DGDODK�VHEDJDL�EHULNXW �

� 7HEDO�SHODW� ���FP�  �����PP
� 7LQJJL�ODQWDL����  �����P
� 7LQJJL�WLDS�ODQWDL ����  �����P
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����������3DVDO���������DNVLDO�WHNDQ�GDQ�DNVLDO�WHNDQ�GHQJDQ�OHQWXU�
XQWXN�NRPSRQHQ VWUXNWXU�GHQJDQ� WXODQJDQ�VHQJNDQJ�ELDVD��PDND�
IDNWRU�UHGXNVL��ɮ �������
0XWX�%HWRQ����0SD� ����[����� �����NJ�FP�

5HQFDQD�$ZDO�/XDV�3HQDPSDQJ�.RORP �

ܣ ൌ
ܹ

Ԣ݂ܿ
ൌ

Ͷͺͷͺ

Ͳǡ͵ ൈ ͵ͻʹ
ൌ Ͷͳ͵ǤͲ ܿ݉ଶ

ܾ ൌ ݄ ൌ ξͶͳʹǤͲ ൌ ʹͲǤ͵ ܿ݉

'LJXQDNDQ�GLPHQVL�NRORP����[����FP
%HUDW�.RORP��ൌ ͲǡͶ ൈ ͲǡͶ ൈ ͵ǡͷ ൈ ʹͶͲͲ ൈ ͳ ൌ ͳ͵ͶͶ ݇݃

%HEDQ�/DQWDL ��� � ��� � ����
����
���

����

%HUDW�7RWDO��//�
.RHILVLHQ�5HGXNVL����

727$/�%(%$1�+,'83��//�

%HEDQ�+LGXS�/DQWDL�������

.RORP��

(OHPHQ S��P� /��P� W��P� 7LQJNDW %HUDW��NJ�
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���%,���0HOLQWDQJ ��� ���� ���� � ����
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���%,���0HOLQWDQJ � ���� ���� �
%DORN�$QDN ��� ��� ��� � ����
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� %HEDQ�0DWL

� %HEDQ�+LGXS
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0HQXUXW� 61,� ���������� 3DVDO� �������� DNVLDO� WHNDQ� GDQ�
DNVLDO� WHNDQ� GHQJDQ� OHQWXU� XQWXN� NRPSRQHQ VWUXNWXU� GHQJDQ�
WXODQJDQ�VHQJNDQJ�ELDVD��PDND�IDNWRU�UHGXNVL��ɮ �������
0XWX�%HWRQ����0SD� ����[����� �����NJ�FP�
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0HQXUXW� 61,� ���������� 3DVDO� �������� DNVLDO� WHNDQ� GDQ�
DNVLDO� WHNDQ� GHQJDQ� OHQWXU� XQWXN� NRPSRQHQ VWUXNWXU� GHQJDQ�
WXODQJDQ�VHQJNDQJ�ELDVD��PDND�IDNWRU�UHGXNVL��ɮ �������
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���%,���0HPDQMDQJ � ��� ��� � �����
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0HQXUXW� 61,� ���������� 3DVDO� �������� DNVLDO� WHNDQ� GDQ�
DNVLDO� WHNDQ� GHQJDQ� OHQWXU� XQWXN� NRPSRQHQ VWUXNWXU� GHQJDQ�
WXODQJDQ�VHQJNDQJ�ELDVD��PDND�IDNWRU�UHGXNVL��ɮ �������
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%HUDW�.RORP ൌ Ͳǡͺ ൈ Ͳǡ ൈ Ͷ ൈ ʹͶͲͲ ൈ ͷ ൌ ͵ͲʹͲ݇݃
%HUDW�7RWDO�/DQWDL����ൌ������ ݇݃

����� 3HUHQFDQDDQ�7HEDO�'LQGLQJ�*HVHU
%HGDVDUNDQ� SHUDWXUDQ� 61,� ���������� SDVDO� ���������

NHWHEDODQ�GLQGLQJ�SHQGXNXQJ�WLGDN�EROHK�NXUDQJ�GDUL������WLQJJL�
DWDX�SDQMDQJ�EDJLDQ�GLQGLQJ�\DQJ�GLWRSDQJ�VHFDUD�ODWHUDO��GLDPELO�
\DQJ� WHUNHFLO�� GDQ� WLGDN� NXUDQJ� GDULSDGD� ����PP�� 'DODP� WXJDV�
DNKLU�LQL�WHEDO�GLQGLQJ�JHVHU�GLUHQFDQDNDQ�VHEDJDX�EHULNXW��
7HEDO�GLQGLQJ�JHVHU  ��� FP
3DQMDQJ�EHQWDQJ�GLQGLQJ  �����FP
7LQJJL�GLQGLQJ�/W����  �����FP
7LQJJL�GLQGLQJ�/W�����  �����FP
7LQJJL�GLQGLQJ�/W������  �����FP
7���+���  �������� ����FP
7���+���  �������� ����FP
7���/���  �������� ����FP
'HQJDQ GHPLNLDQ�WHEDO�GLQGLQJ�JHVHU��� FP�PHPHQXKL

��� 3HUHQFDQDDQ�6WUXNWXU�6HNXQGHU
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6WUXNWXU� JHGXQJ� GLEDJL� PHQMDGL� GXD� \DLWX� VWUXNWXU� XWDPD�
�SULPHU��GDQ�VWUXNWXU�VHNXQGHU��6WUXNWXU�VHNXQGHU� WLGDN�PHQDKDQ�
EHEDQ�VHFDUD�NHVHOXUXKDQ��QDPXQ�WHWDS�PHQJDODPL�WHJDQJDQ�DNLEDW�
SHPEHEDQDQ�\DQJ�EHNHUMD� VHFDUD� ODQJVXQJ�SDGD�EDJLDQ� WHUVHEXW��
PDXSXQ� SHUXEDKDQ� EHQWXN� GDUL� VWUXNWXU� SULPHU�� %DJLDQ� GDUL�
VWUXNWXU�VHNXQGHU�DQWDUD�ODLQ�PHOLSXWL�WDQJJD��SHODW�ODQWDL��EDORN�OLIW�
GDQ� EDORN� DQDN�� 3DGD� VXEEDE� LQL� DNDQ� GLEDKDV� PHQJHQDL�
SHUDQFDQJDQ�VWUXNWXU�VHNXQGHU�

����� 3HUHQFDQDDQ 7DQJJD
D� 'DWD�3HUHQFDQDDQ 7DQJJD
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� 7LQJJL�ODQWDL ������FP
� 7LQJJL�WDQMDNDQ��W� ���� FP
� /HEDU�LQMDNDQ��L� �����FP
� 7HEDO�SHODW�WDQJJD� ���� FP
� 7HEDO�SHODW�ERUGHV ���� FP
� (OHYDVL�ERUGHV ������FP�
� 3DQMDQJERUGHV ������FP
� /HEDUERUGHV ������FP
� /HEDUWDQJJD ����� FP
� 3DQMDQJ�KRUL]RQWDO�WDQJJD ������FP
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ቁ  ������

� 3DQMDQJ�WRWDO ������FP
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*DPEDU����� ,OXVWUDVL�7DPSDN�$WDV�7DQJJD
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7U� ��� ������ ������ FP�ൎ ��FP

E� 3HPEHEDQDQ 7DQJJD�GDQ�%RUGHV
�� 3HPEHEDQDQ�7DQJJD
x %HEDQ�0DWL

3HODW�WDQJJD�LQMDNDQ �
Ǥଶଵ ௫ ଶସ
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x .RPELQDVL
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H� .DWHJRUL 'HVDLQ�6HLVPLN

6HSHUWL�\DQJ� WHODK�GL�EDKDV�SDGD�VXEDE��������NDWHJRUL�GHVDLQ�
VHLVPLN�GLEDJL�EHUGDVDUNDQ�WDEHO�����GDQ�WDEHO�����XQWXN�6'6�VHEHVDU�
������ GDQ� 6'��VHEHVDU� ����� GDQ� NDWHJRUL� UHVLNR� ,,� NDWHJRUL� GHVDLQ�
VHLVPLN� WHUJRORQJ� NDWHJRUL� '�� 8QWXN� NDWHJRUL� '� WLSH� VWUXNWXU�
PHQJJXQDNDQ� 6LVWHP�*DQGD� \DLWX� 'LQGLQJ�*HVHU� %HWRQ� %HUWXODQJ�
.KXVXV�GDQ�6LVWHP�5DQJND�3HPLNXO�0RPHQ�.KXVXV��6530.��



���

I� 5HVSRQ 6SHNWUXP�'HVDLQ
8QWXN�SHULRGD�\DQJ�OHELK�NHFLO�GDUL�7R���UHVSRQV�SHUFHSDWDQ�

GHVDLQ��6D���KDUXV�GLDPELO�GDUL�SHUVDPDDQ��

ܵ ൌ ܵௌ Ǥ ൬ͲǡͶ  ͲǡǤ
ܶ

ܶ
൰

8QWXN�SHULRGD�OHELK�EHVDU�GDUL�DWDX�VDPD�GHQJDQ�7R��GDQ�OHELK�
NHFLO�GDUL�DWDX�VDPD�GHQJDQ�7V���VSHFWUXP�UHVSRQV�SHUFHSDWDQ�GHVDLQ

ܵ ൌ ܵௌ

8QWXN�SHULRGD�OHELK�EHVDU�GDUL�7V���UHVSRQV�SHUFHSDWDQ�GHVDLQ��
6D���KDUXV�GLDPELO�GDUL�SHUVDPDDQ��

ܵ ൌ
ܵଵ
ܶ

'LPDQD��

ܶ ൌ Ͳǡʹ
ܵଵ
ܵௌ

ൌ Ͳǡͳͺͷ ݐ݀ Ǣ ݏܶ ൌ
ܵଵ
ܵௌ

ൌ Ͳǡͻʹ͵ ݐ݀

6HKLQJJD�GLGDSDWNDQ UHVSRQ�VSHNWUXP�GHVDLQ�VHEDJDL�EHULNXW��



���

7DEHO����� 5HVSRQ�6SHNWUXP�'HVDLQ

*DPEDU����� *UDILN�5HVSRQ�6SHNWUXP�'HVDLQ

Ϭ

Ϭ͘ϭ

Ϭ͘Ϯ

Ϭ͘ϯ

Ϭ͘ϰ

Ϭ͘ϱ

Ϭ͘ϲ

Ϭ͘ϳ

Ϭ ϭ Ϯ ϯ ϰ

^�
�;Ő

Ϳ

d�;ĚƚͿ

ZĞƐƉŽŶ�^ƉĞĐƚƌƵŵ



���

����� .RQWURO�:DNWX�*HWDU�$ODPL�)XQGDPHQWDO��7�
ܶ ൌ ௨ܥ ൈ ܶ

%HUGDVDUNDQ� 61,� ���������� 7DEHO� ���� WLSH� VWUXNWXU� V\VWHP�
UDQJND� SHPLNXO� PRPHQ� PHQJJXQDNDQ� QLODL� SDUDPHWHU� SHULRGH�
SHQGHNDWDQ�&W� DGDODK������� QLODL� [�GLJXQDNDQ���� GDDQ�NHWLQJJLDQ�
JHGXQJ�����P�

ܶ ൌ ௧ܥ ൈ ݄
௫

ܶ ൌ ͲǡͶ ൈ Ͳǡͷǡଽ

ܶ ൌ ͳǡͺͳ ݐ݀
'LPDQD��
7D  �SHULRGH�IXQGDPHQWDO�SHQGHNDWDQ
&W  �NRHILVLHQ�SHQGHNDWDQ
KQ  �NHWLQJJLDQ�VWUXNWXU

7DEHO����� .RHILVLHQ�%DWDV�$WDV�3HULRGD�*HGXQJ

3HUKLWXQJDQ�ZDNWX�JHWDU�DODPL�IXQGDPHQWDO�PHQJJXQDNDQ�
UXPXVDQ�EHULNXW��

ܶ ൌ ௨ܥ ൈ ܶ

ܶ ൌ ͳǡͶ ൈ ͳǡͺͲͷ ݐ݀
ܶ ൌ ʹǡͳͻ ݐ݀

3HULRGD� IXQGDPHQWDO� VWUXNWXU��7�� WLGDN�EROHK�PHOHELKL�KDVLO�
NRHILVLHQ�XQWXN�EDWDVDQ�DWDV�SDGD�SHULRGD�\DQJ�GLKLWXQJ��&X�

ܶ ൏ ௨ܥ ൈ ܶ

1LODL�7�GLGDSDW�GDUL�SHUPRGHODQ�(7$%6 \DQJ�WHODK�GLLQSXW�
JD\D�JHPSD�GLQDPLN�



���

7DEHO�����0RGDO�3HULRGH�GDQ�)UHNXHQVL

&DVH 0RGH
3HULRG )UHTXHQF\

&LUFXODU�
)UHTXHQF\

(LJHQYDOXH

VHF F\F�VHF UDG�VHF UDGð�VHFð

0RGDO � ����� ���� ������ ������

0RGDO � ����� ���� ������ �������

0RGDO � ���� ����� ������ �������

0RGDO � ����� ����� ������ �������

0RGDO � ����� ����� ������� ��������

0RGDO � ����� ����� ������� ��������

0RGDO � ����� ����� ������� ��������

0RGDO � ����� ����� ������� ��������

0RGDO � ����� ����� ������ �������

0RGDO �� ����� ����� ������� ��������

0RGDO �� ����� ����� ������� ��������

0RGDO �� ����� ����� ������� ��������

0RGDO �� ����� ����� ������� ��������

0RGDO �� ����� ����� ������� ��������

0RGDO �� ����� ����� ������� ��������

3HULRGH�IXQGDPHQWDO�VWUXNWXU�WHUEHVDU�\DQJ�GLGDSDW�GDUL�DQDOLVLV�
(7$%6� ������ GW�PDND�



���

ܶ ௨ ൏ ܶ ா்ௌ ൏ ௨ܥ ൈ ܶ

ͳǡͺͲͷ ݐ݀ ൏ ʹǡͳͷ ݐ݀ ൏ ʹǡͳͻ ǥݐ݀ ̶ࡷࡻ̶

����� .RQWURO�*D\D�*HVHU�'DVDU��%DVH�6KHDU�
.RHILVLHQ�UHVSRQV�VHLVPLN��&V��KDUXV�GLWHQWXNDQ�VHVXDLGHQJDQ�

61,�����������SDVDO���������

௦ܥ ൌ
ௌವೄ

ቀ
ೃ

బ
ቁ
��6'6 ������ ��,� � ��5� ��

௦ܥ ൌ
ǡ

ቀ
ళ

భ
ቁ
ൌ ͲǡͲͺ

1LODL� 5� \DQJ� GLSDNDL� \DLWX� 5� XQWXN� VLVWHP� JDQGD� GHQJDQ�
5DQJND�%HWRQ�%HUWXODQJ�3HPLNXO�0RPHQ�.KXVXV�GDQ�'LQGLQJ�*HVHU�
%HWRQ�%HUWXODQJ�.KXVXV� �����61,�����������7DEHO���

'DQ�QLODL�&V�WLGDN�OHELK GDUL

௦ܥ ൌ
ௌವభ

்Ǥቀ
ೃ

బ
ቁ
��6'� ������ ��,� � ��5� �� �7� ������ GW

௦ܥ ൌ
ǡସଽ

ଶǡଵହǤቀ
ళ

భ
ቁ
ൌ ͲǡͲ͵ʹͷͺ

'DQ�QLODL�&V�WLGDN�NXUDQJ�GDUL

௦ܥ ൌ ͲǡͲͶͶ Ǥ ܵௌǤ ܫ
௦ܥ ൌ ͲǡͲͶͶ ൈ ͲǡͲ ൈ ͳ
௦ܥ ൌ ͲǡͲʹ

0DND�QLODL�&V�GLDPELO�ǡ ૠ

8QWXN� SHUKLWXQJDQ� JHPSD� IDNWRU� UHGXNVL� EHEDQ� KLGXS� XQWXN�
EDQJXQDQ�DSDUWHPHQ�VHEHVDU������VHKLQJJD�GLGDSDWNDQ�EHUDW�VHLVPLF�
HIHNWLI��EDQJXQDQ��:��VHEDJDL�EHULNXW�



���

7DEHO������ %HUDW�(IHNWLI�6WUXNWXU

/RDG�&DVH�&RPER
)=

N1

�'������/ ����������

*D\D�JHVHU�\DQJ�WHODK�GLGDSDWNDQ�GDUL�SHUKLWXQJDQ�GL�DWDVDNDQ�
GLGLVWULEXVLNDQ�VHFDUD�YHUWLNDO�NH�PDVLQJ�PDVLQJ�ODQWDLVHVXDL�GHQJDQ�
61,����������

&V� �������
:� �����������.1
ܸ ൌ ௦ܥ ൈܹ
ܸ ൌ ͲǡͲʹ ൈ ʹ͵ͲǤͶ͵ͷǡͷͳ ܰܭ
ܸ ൌ ͳͷͶǡͶ ܰܭ

-LND� NRPELQDVL� UHVSRQV� XQWXN� JHVHU� GDVDU� UDJDP� �9W�� OHELK
NHFLO� ��� SHUVHQ� GDUL� JHVHU� GDVDU� \DQJ� GLKLWXQJ� �9�� PHQJJXQDNDQ
SURVHGXU� JD\D� ODWHUDO� HNLYDOHQ�� PDND� JD\D� KDUXV� GLNDOLNDQ� GHQJDQ
����9�9W��61,��������������3DVDO����������'DUL�KDVLO�DQDOLVD�VWUXNWXU
PHQJJXQDNDQ� SURJUDP� EDQWX(7$%6 GLGDSDWNDQ� JD\D� JHVHU� GDVDU�
UDJDP��9W��VHEDJDL�EHULNXW��

7DEHO������ 5HDNVL�%HEDQ�*HPSD�$UDK�;�GDQ�<

/RDG�&DVH�&RPER
); )<

N1 N1

([�0D[ ��������� �����

(\�0D[ ������ ���������

9� ��������.1
9[W� ���������.1
9\W� ���������.1



���

0DND�XQWXN�DUDK�[�

௫ܸ௧  Ͳǡͺͷܸ

Ͷͻͳǡͷ ܰܭ  Ͳǡͺͷ ൈ ͲͻͷǡͲ ܰܭ

Ͷͻͳǡͷ ܰܭ  ͷͳͺͳǡ͵Ͷ ǥܰܭ ࢀࡻࡺ̶ ̶ࡷࡻ

0DND�XQWXN�DUDK�\�

௬ܸ௧  Ͳǡͺͷܸ

ͶͺͳǡͶͲ ܰܭ  Ͳǡͺͷ ൈ ͲͻͷǡͲ ܰܭ

ͶͺͳǡͶͲ ܰܭ  ͷͳͺͳǡ͵Ͷ ǥܰܭ ࢀࡻࡺ̶ ̶ࡷࡻ

2OHK�NDUHQD�LWX��XQWXN�PHPHQXKL�SHUV\DUDWDQ�61,�����������
3DVDO����������PDND�JD\D�JHVHU�WLQJNDW�QRPLQDO�DNLEDWJHPSD�UHQFDQD�
VWUXNWXU� JHGXQJ� KDVLO� DQDOLVLV� KDUXV� GLNDOLNDQGHQJDQ� IDNWRU� VNDOD�
����9�9W

$UDK�[��

ͲǡͺͷǤ ܸ

௫ܸ௧
ൌ
ͷͳͺͳǡ͵Ͷ

Ͷͻͳǡͷ
ൌ Ͳǡͻ

$UDK�\��

ͲǡͺͷǤ ܸ

௬ܸ௧
ൌ
ͷͳͺͳǡ͵Ͷ

ͶͺͳǡͶͲ
ൌ Ͳǡͻͷ

6HWHODK� GLGDSDWNDQ� IDNWRU� VNDOD� XQWXN� PDVLQJ�PDVLQJ� DUDK
SHPEHEDQDQ�� VHODQMXWQ\D� GLODNXNDQ� DQDOLVD� XODQJ� VWUXNWXU� GHQJDQ
PHQJDOLNDQ�VNDOD�IDNWRU�\DQJ�GLSHUROHK�GL�DWDV�SDGD�VFDOH�IDFWRU XQWXN�
'HILQH� 5HVSRQV� 6SHFWUD�� .HPXGLDQ� GLODNXNDQ� UXQQLQJ XODQJ� SDGD�
SURJUDP�DQDOLVLV��+DVLO�GDUL�UXQQLQJ�XODQJ�WHUVHEXW DGDODK��



���

7DEHO������ 5HDNVL�%HEDQ�*HPSD�$UDK�;�GDQ�<�6HWHODK�'L�%HULNDQ�
)DNWRU�6NDOD

/RDG�&DVH�&RPER
); )<
N1 N1

([�0D[ ��������� ������

(\�0D[ ������ ���������

9� ��������.1

9[W� ���������.1

9\W� ��������.1

0DND�XQWXN�DUDK�[�

௫ܸ௧  Ͳǡͺͷܸ

ͷͶͻͺǡͺ ܰܭ  Ͳǡͺͷ ൈ ͳͷͶǡͶ ܰܭ

ͷͶͻͺǡͺ ܰܭ  ͷʹ͵ͳǡ͵Ͳ ̶ࡷࡻǥ̶ܰܭ

0DND�XQWXN�DUDK�\�

௬ܸ௧  Ͳǡͺͷܸ

ͷ͵Ͳǡͺͻ ܰܭ  Ͳǡͺͷ ൈ ͳͷͶǡͶ ܰܭ

ͷ͵Ͳǡͺͻ ܰܭ  ͷǤʹ͵ͳǡ͵Ͳ ̶ࡷࡻǥ̶ܰܭ

7HUQ\DWD� KDVLO� GDUL� UXQQLQJ� XODQJ� WHUVHEXW�
VXGDKPHPHQXKLSHUV\DUDWDQ� 61,� ���������� 3DVDO� ���������
6HODQMXWQ\D� JHVHUGDVDU� UDJDP� KDVLO� UXQQLQJ� XODQJ� WHUVHEXW� DNDQ�
GLJXQDNDQ�VHEDJDLEHEDQ�JHPSD�GHVDLQ�



���

����� .RQWURO�'XDO�6\VWHP
6LVWHP� 5DQJND� 3HPLNXO� 0RPHQ� �6530�� KDUXV� PHPLNXO�

PLQLPXP����� GDUL� EHEDQ� JHVHU� QRPLQDO� WRWDO� \DQJ� EHNHUMD� GDODP�
DUDK� NHUMD� EHEDQ� JHPSD� WHUVHEXW�� %HULNXW� WRWDO� UHDNVL� SHUOHWDNDQ�
6530�GDQ�VKHDUZDOO

7DEHO������ 5HDNVL�3HUOHWDNDQ�GDQ�3HUVHQWDVH�*D\D�*HVHU�\DQJ�
'LSLNXO�DNLEDW�*HPSD�$UDK�;�GDQ�$UDK�<

^t ^ZWD ƚŽƚĂů
ǆ ϳϯ͘ϳϱϵϬϱ й Ϯϲ͘ϮϰϬϵϱ й ϭϬϬй
Ǉ ϳϰ͘ϴϵϱϴϴ й Ϯϱ͘ϭϬϰϭϮ й ϭϬϬй

'DUL�KDVLO� SHUKLWXQJDQ�GLDWDV�� GDSDW�GLOLKDW�EDKZD�SHUVHQWDVH�
WRWDO� GDUL� 6530� PHPLOLNL� QLODL� OHELK� EHVDU GDUL� ����� VHKLQJJD�
NRQILJXUDVL�VWUXNWXU�JHGXQJ�WHODK�PHPHQXKL�V\DUDW�VHEDJDL�VWUXNWXU�
GXDO�V\VWHP�

����� .RQWURO�3DUWLVLSDVL�0DVVD
6HVXDL� GHQJDQ� 61,� ����������� 3HUKLWXQJDQ� UHVSRQV� GLQDPLN�

VWUXNWXU� KDUXV� VHGHPLNLDQ� UXSD� VHKLQJJD� SDUWLVLSDVL� PDVVD� GDODP�
PHQJKDVLONDQ�UHVSRQ�WRWDO�VHNXUDQJ�NXUDQJQ\D�DGDODK�����



���

7DEHO������0RGDO�3DUWLVLSDVL�0DVVD

�ĂƐĞ DŽĚĞ
WĞƌŝŽĚ

^Ƶŵ�hy ^Ƶŵ�hz ^Ƶŵ�h�
ƐĞĐ

DŽĚĂů ϭ ϭ͘ϵϯϴ Ϭ͘ϳϯϰϳ
ϲ͘ϴϰ�Ͳ

Ϭϲ Ϭ
DŽĚĂů Ϯ ϭ͘ϳϱϵ Ϭ͘ϳϯϱϮ Ϭ͘ϭϮ Ϭ
DŽĚĂů ϯ ϭ͘ϲϱϴ Ϭ͘ϳϯϱϯ Ϭ͘ϲϵϭϰ Ϭ
DŽĚĂů ϰ Ϭ͘ϲϬϱ Ϭ͘ϴϲϰ Ϭ͘ϲϵϭϰ Ϭ
DŽĚĂů ϱ Ϭ͘ϱϮϲ Ϭ͘ϴϲϰϭ Ϭ͘ϲϵϲ Ϭ
DŽĚĂů ϲ Ϭ͘ϰϲ Ϭ͘ϴϲϰϭ Ϭ͘ϴϱϭϴ Ϭ
DŽĚĂů ϳ Ϭ͘ϯϯϯ Ϭ͘ϴϲϰϮ Ϭ͘ϴϱϭϴ Ϭ
DŽĚĂů ϴ Ϭ͘ϯϭ Ϭ͘ϵϭϯϴ Ϭ͘ϴϱϭϴ Ϭ
DŽĚĂů ϵ Ϭ͘Ϯϳϯ Ϭ͘ϵϭϯϴ Ϭ͘ϴϱϭϵ Ϭ
DŽĚĂů ϭϬ Ϭ͘Ϯϲϭ Ϭ͘ϵϭϯϵ Ϭ͘ϴϱϮ Ϭ
DŽĚĂů ϭϭ Ϭ͘ϮϮϯ Ϭ͘ϵϭϰ Ϭ͘ϵϬϰϱ Ϭ
DŽĚĂů ϭϮ Ϭ͘ϭϵϳ Ϭ͘ϵϯϳ Ϭ͘ϵϬϱϮ Ϭ

'DUL�WDEHO�GLDWDV�GLGDSDWNDQ�EDKZD�GDODP�SHQMXPODKDQ�UHVSRQ�
UDJDP�PHQJKDVLONDQ� UHVSRQ� WRWDO� WHODK�PHQFDSDL����XQWXN�DUDK�;�
GDQ� DUDK� <�� PDND� NHWHQWXDQ� PHQXUXW� 61,� ���������� SDVDO� ������
WHUSHQXKL�

����� .RQWURO�'ULIW
.LQHUMD� EDWDV� OD\DQ� VWUXNWXU� JHGXQJ� VDQJDW� GLWHQWXNDQ� ROHK�

VLPSDQJDQ� DQWDU� WLQJNDW� DNLEDW� SHQJDUXK� JHPSD� UHQFDQD��
'LPDNVXGNDQ� XQWXN� PHQMDJD� NHQ\DPDQDQ� SHQJKXQL�� PHQFHJDK�
NHUXVDNDQ�QRQ�VWUXNWXU��PHPEDWDVL�SHUHWDNDQ�EHWRQ�\DQJ�EHUOHELKDQ��

1LODL�GDUL�VLPSDQJDQ�DQWDU�ODQWDL�LQL�GLKLWXQJ�GHQJDQ�DSOLNDVL�
SURJUDP� EDQWX� VWUXNWXU� \DQJ� VHODQMXWQ\D� EDWDVDQ� VLPSDQJDQ�
GLQ\DWDNDQ�GHQJDQ�SHUXPXVDQ�VHSHUWL�EHULNXW�LQL�



���

8QWXN�NRQWURO�GULIW�SDGD�61,���������������GLUXPXVNDQ�VHEDJDL�
EHULNXW��

ߜ ൌ
ௗܥ ݔ ாߜ

ܫ
'LPDQD�
į[� �GHIOHNVL�SDGD�ODQWDL�NH�[
&G �IDNWRU�SHPEHVDUDQGHIOHNVL��� ������61,�WDEHO���
,  �IDNWRU�NHXWDPDDQ�JHGXQJ��� ����

7DEHO������ %DWDV�6LPSDQJDQ�*HGXQJ

8QWXN� VLVWHP� VWUXNWXU� UDQJND� SHPLNXO� PRPHQ� NKXVXV� �GXDO�
V\VWHP����GULIW�GLEDWDVL�VHEHVDU��

ǻ�  �������KV[
 �������[������ ��� PP�

ǻ�  �������KV[
 �������[������ ��� PP��/DQWDL���± ��



���

7DEHO������ *HPSD�$UDK�;

^ƚŽƌǇ
/RDG�
&DVH�
&RPER

�ŝƌĞĐ
ƚŝŽŶ

ƐŝŵƉĂŶŐ
ĂŶ �ƌŝĨƚ

�ƌŝĨƚ�
WĞƌďĞ
ƐĂƌĂŶ

�ƌŝĨƚ�
/ǌŝŶ

�ĞŬ

ŵŵ
^ƚŽƌǇϭϳ �ǆ�DĂǆ y ϭϵϰ͘ϭ ϳ͘ϲ ϰϭ͘ϴ ϳϬ K<
^ƚŽƌǇϭϲ �ǆ�DĂǆ y ϭϴϲ͘ϱ ϴ͘ϰ ϰϲ͘Ϯ ϳϬ K<
^ƚŽƌǇϭϱ �ǆ�DĂǆ y ϭϳϴ͘ϭ ϵ͘ϯ ϱϭ͘ϭϱ ϳϬ K<
^ƚŽƌǇϭϰ �ǆ�DĂǆ y ϭϲϴ͘ϴ ϭϬ͘Ϯ ϱϲ͘ϭ ϳϬ K<
^ƚŽƌǇϭϯ �ǆ�DĂǆ y ϭϱϴ͘ϲ ϭϭ͘ϭ ϲϭ͘Ϭϱ ϳϬ K<
^ƚŽƌǇϭϮ �ǆ�DĂǆ y ϭϰϳ͘ϱ ϭϭ͘ϳ ϲϰ͘ϯϱ ϳϬ K<
^ƚŽƌǇϭϭ �ǆ�DĂǆ y ϭϯϱ͘ϴ ϭϮ͘ϲ ϲϵ͘ϯ ϳϬ K<
^ƚŽƌǇϭϬ �ǆ�DĂǆ y ϭϮϯ͘Ϯ ϭϯ͘Ϯ ϲϭ͘ϱ ϳϬ K<
^ƚŽƌǇϵ �ǆ�DĂǆ y ϭϭϬ ϭϯ͘ϵ ϲϰ͘ϯ ϳϬ K<
^ƚŽƌǇϴ �ǆ�DĂǆ y ϵϲ͘ϭ ϭϰ͘ϯ ϲϱ ϳϬ K<
^ƚŽƌǇϳ �ǆ�DĂǆ y ϴϭ͘ϴ ϭϰ͘Ϯ ϲϯ ϳϬ K<
^ƚŽƌǇϲ �ǆ�DĂǆ y ϲϳ͘ϲ ϭϰ͘ϯ ϲϳ͘ϭ ϳϬ K<
^ƚŽƌǇϱ �ǆ�DĂǆ y ϱϯ͘ϯ ϭϯ͘ϴ ϲϲ ϳϬ K<
^ƚŽƌǇϰ �ǆ�DĂǆ y ϯϵ͘ϱ ϭϯ ϲϱ ϳϬ K<
^ƚŽƌǇϯ �ǆ�DĂǆ y Ϯϲ͘ϱ ϭϭ͘ϲ ϲϯ͘ϴ ϳϬ K<
^ƚŽƌǇϮ �ǆ�DĂǆ y ϭϰ͘ϵ ϭϬ͘ϯ ϱϲ͘ϲϱ ϴϬ K<
^ƚŽƌǇϭ �ǆ�DĂǆ y ϰ͘ϲ ϰ͘ϲ Ϯϱ͘ϯ ϴϬ K<



���

7DEHO������ *HPSD�$UDK�<

^ƚŽƌǇ
>ŽĂĚ�
�ĂƐĞͬ�
�ŽŵďŽ

�ŝƌĞĐ
ƚŝŽŶ

ƐŝŵƉĂŶŐĂŶ ĚƌŝĨƚ
ĚƌŝĨƚ�
ƉĞƌďĞ
ƐĂƌĂŶ

�ƌŝĨƚ�
ŝũŝŶ ĐĞŬ

ŵŵ

^ƚŽƌǇϭϳ �Ǉ�DĂǆ z ϭϴϭ͘ϰ ϵ͘ϲ ϱϮ͘ϴ ϳϬ K<
^ƚŽƌǇϭϲ �Ǉ�DĂǆ z ϭϳϭ͘ϴ ϭϬ͘ϲ ϱϴ͘ϯ ϳϬ K<
^ƚŽƌǇϭϱ �Ǉ�DĂǆ z ϭϲϭ͘Ϯ ϭϬ͘ϵ ϱϵ͘ϵϱ ϳϬ K<
^ƚŽƌǇϭϰ �Ǉ�DĂǆ z ϭϱϬ͘ϯ ϭϭ͘ϰ ϲϮ͘ϳ ϳϬ K<
^ƚŽƌǇϭϯ �Ǉ�DĂǆ z ϭϯϴ͘ϵ ϭϭ͘ϴ ϲϰ͘ϵ ϳϬ K<
^ƚŽƌǇϭϮ �Ǉ�DĂǆ z ϭϮϳ͘ϭ ϭϮ͘ϭ ϲϲ͘ϱϱ ϳϬ K<
^ƚŽƌǇϭϭ �Ǉ�DĂǆ z ϭϭϱ ϭϮ͘ϰ ϲϴ͘Ϯ ϳϬ K<
^ƚŽƌǇϭϬ �Ǉ�DĂǆ z ϭϬϮ͘ϲ ϭϮ͘ϴ ϲϴ͘ϳ ϳϬ K<
^ƚŽƌǇϵ �Ǉ�DĂǆ z ϴϵ͘ϴ ϭϮ͘ϴ ϲϵ ϳϬ K<
^ƚŽƌǇϴ �Ǉ�DĂǆ z ϳϳ ϭϮ͘ϴ ϲϵ͘ϱ ϳϬ K<
^ƚŽƌǇϳ �Ǉ�DĂǆ z ϲϰ͘Ϯ ϭϮ͘ϱ ϲϴ͘ϳϱ ϳϬ K<
^ƚŽƌǇϲ �Ǉ�DĂǆ z ϱϭ͘ϳ ϭϮ ϲϲ ϳϬ K<
^ƚŽƌǇϱ �Ǉ�DĂǆ z ϯϵ͘ϳ ϭϭ͘Ϯ ϲϭ͘ϲ ϳϬ K<
^ƚŽƌǇϰ �Ǉ�DĂǆ z Ϯϴ͘ϱ ϭϬ ϱϱ ϳϬ K<
^ƚŽƌǇϯ �Ǉ�DĂǆ z ϭϴ͘ϱ ϴ͘ϱ ϰϲ͘ϳϱ ϳϬ K<
^ƚŽƌǇϮ �Ǉ�DĂǆ z ϭϬ ϳ ϯϴ͘ϱ ϴϬ K<
^ƚŽƌǇϭ �Ǉ�DĂǆ z ϯ ϯ ϭϲ͘ϱ ϴϬ K<

6LPSDQJDQ� \DQJ� WHUMDGL� GLGDSDW� GDUL� KDVLO� SURJUDP� EDQWX�
(7$%6��%HUGDVDUNDQ�SHUV\DUDWDQ�EHVDUQ\D�NLQHUMD�OD\DQ�\DQJ�WHUMDGL�
SDGD�61,�����������SDVDO��������\DLWX�

݊߂ ൌ
ሺߜʹ െ ݀ܥͳሻߜ

ܫ
൏ ܽ߂



���

6HKLQJJD�EHUGDVDUNDQ�VLPSDQJDQ�\DQJ�WHUMDGL�VHDUDK�VXPEXK�
;�GDQ�6XPEX�<��PHPHQXKL�SHUV\DUDWDQ�

��� 3HUHQFDQDDQ�6WUXNWXU�8WDPD�3UDWHNDQ 61,
����� 8PXP

%HWRQ� SUDWHNDQ� PHUXSDNDQ� NRPSRQHQ� VWUXNWXU� \DQJ�
PHQJJDEXQJNDQ� NHNXDWDQ� EDMD�PXWX� WLQJJL� GDQ� EHWRQ�PXWX� WLQJJL��
3HQJJXQDDQ� SUDWHNDQ� LQL� MXJD� GLGDVDUL� ROHK� HIILVLHQVL� \DQJ�PDPSX�
GLEHULNDQ� EDORN� SUDWHNDQ� XQWXN EHQWDQJ SDQMDQJ WDQSD NRORP� GL�
WHQJDKQ\DGLEDQGLQJNDQ�EHWRQ�EHUWXODQJ�ELDVD��

0HQXUXW� 61,� ���������� SDVDO�� ���������� WHQGRQ� SUDWHNDQ�
GLSHUEROHKNDQ� PHQHULPD� ���� PRPHQ� SRVLWLI� DWDX� QHJDWLI� GL�
SHQDPSDQJ NULWLV� SDGD� VHQGLSODVWLV� GDQ� KDUXVGLDQJNXU� SDGD�
PHOHZDWLPXNDHNVWHULRU�MRLQW��3HUHQFDQDDQ�EHWRQ�SUDWHNDQ�LQL GHQJDQ�
PHWRGH� SDVFD� WDULN� �SRVW� WHQVLRQ� GHQJDQ� VLVWHP� PRQROLW��0HWRGH�
SDVFD�WDULNDGDODK�PHWRGH�SUDWHNDQ�GLPDQD�WHQGRQ�EDMD�GLWDULN�VHWHODK�
EHWRQ� PHQJHUDV�� -DGL� WHQGRQ� SUDWHNDQ GLDQJNXUNDQ� SDGD� EHWRQ�
WHUVHEXW� VHJHUD� VHWHODK� JD\D SUDWHNDQ� GLEHULNDQ� %HWRQ SUDWHNDQ
GLDSOLNDVLNDQ�SDGD�EDORN�SDGD�GXD DUDK \DLWX EDORN DUDK PHPDQMDQJ�
GDQ�EDORN DUDK PHOLQWDQJ�

3HUHQFDQDDQ�EHWRQ�SUDWHNDQ�SDGD�ODQWDL�DWDS�NDUHQD�DNDQ�GLEXDW�
UXDQJ� VHPLQDU� SDGD� ODQWDL� ���� %DORN� SUDWHJDQJ� GLEXDW� SDGD� DUDK�
PHPDQMDQJ�GDQ�PHOLQWDQJ�GHQJDQ�SDQMDQJ�EHQWDQJ����PHWHU�XQWXN�
DUDK� PHPDQMDQJ�� 3HUHQFDQDDQ� OHELKGLIRNXVNDQ� SDGD� EDORN� \DQJ�
ORNDVLQ\D EHUDGD� GL� WHQJDK NDUHQD PHUXSDNDQ EDORN� SDOLQJ� NULWLV��
6HEHOXP� GLODNXNDQ� SHUKLWXQJDQ� SHUHQFDQDDQ� EDORN� SUDWHNDQ��PDND�
DNDQ� GLWHQWXNDQ� WHUOHELK� GDKXOX� VSHVLILNDVL� PXWX� EDKDQ�� WDKDS�
SHPEHEDQDQ��MHQLV�WHQGRQ�\DQJ�GLJXQDNDQ��WHJDQJDQ� LMLQ�NRPSRQHQ�
VWUXNWXU�� NHKLODQJDQ� SUDWHNDQ�� VHUWD� NRQWURO� VWUXNWXU� \DQJ� PHOLSXWL�
NRQWURO�EDWDV�OD\DQ��VHUYLVLELOLW\���GDQ�SHQJJDPEDUDQ�RXWSXW�
����� 'DWD�3HUHQFDQDDQ�%HWRQ�3UDWHNDQ

%HULNXW� LQL� DGDODK� GDWD� GDWDSHUHQFDQDDQEHWRQSUDWHNDQ� SDGD�
ODQWDLDWDSEDORN�

x 3DQMDQJ�EHQWDQJ�DUDK ����P
x 'LPHQVL�EDORN�SUDWHNDQ ���������� PP



���

x I¶F�EHWRQ�SUDWHJDQJ ���� 0SD
x I¶F�EHWRQ�SHODW�DWDS ���� 0SD
x 6HOLPXWEHWRQ �����PP
-DFNLQJ�GLODNXNDQ�DGD�EHWRQ�VDDW�XPXU�WHUWHQWX�GDQ�EHOXP�

PHQFDSDL�NHNXDWDQ�\DQJ�PDNVLPXP��.HNXDWDQ�WHNDQ�EHWRQ�SDGD�
EHUEDJDL�XPXU�PHQJDFX�SDGD�7DEHO�������3%,�������

7DEHO������ .HNXDWDQ�WHNDQ�EHWRQ�SDGD�EHUEDJDL�XPXU
8PXU�
EHWRQ�
�KDUL�

� � �� �� �� �� ���

6HPHQW�
3RUWODQG�
%LDVD

���� ���� ���� ���� ���� ���� ����

8PXU�EHWRQ�XQWXN�PHQHQWXNDQ�NRHILVLHQ�\DQJ�GLJXQDNDQ�
EHUJDQWXQJ�SDGD�IDNWRU�VXKX�UDWD�± UDWD�PHQJDFX�SDGD�3%,������
SDVDO�������GHQJDQ�UXPXV�

8 
ஊሺௌାଵబሻ

ଷబ

'DODP�SHODNVDQDDQ��MDFNLQJ�GLODNXNDQ�VHWHODK����KDUL�FXULQJ�
VHKLQJJD�SHUKLWXQJDQ�NXDW�WHNDQ�EHWRQ�DGDODK�VHEDJDL�EHULNXW

ȭȟ݄  ����KDUL
6  ����

8�  �
ଵସሺଷାଵሻ

ଷ
 �������KDUL

.RHILVLHQ�NXDW�WHNDQ�EHWRQ� �Ͳǡͺͺ 
ଵ଼ǡିଵସ

ଶଵିଵସ
ሺͲǡͻͷݔ െ Ͳǡͺͺሻ

 �����
IFL  �����ൈ ��  ����� 03D

8QWXN� WHEDO�SHODW�\DQJ�GLJXQDNDQ��SHUHQFDQDDQ�SDGD� WLDS� ODQWDL�
DWDS�GHQJDQ�EDORN�SUDWHNDQ�NHWHEDODQ�\DQJ�GLJXQDNDQ�\DLWX�����PP�

x -DUDN DQWDU EDORN SUDWHJDQJ�\DQJ�WHUEHVDU
3DGD�DUDK PHPDQMDQJ
/[� �NLUL�  ������PP
/[� �NDQDQ�  ������PP



���

����� 0HQFDUL�/HEDU�(IHNWLI
'DODP PHQFDUL OHEDU HIHNWLI� �EZ��� PDND GLGDVDUNDQ� SDGD�

SHUXPXVDQ�\DQJ�WHUGDSDW�SDGD�61,�����������SDVDO���������GLPDQD
OHEDU HIHNWLI�VD\DS EDORN�7�WLGDN EROHK PHOHELKL VHSHUHPSDW EHQWDQJ
EDORN��GDQ�OHEDU HIHNWLI VD\DS GDUL PDVLQJ � PDVLQJ�VLVL�EDGDQ�EDORN
WLGDN EROHK PHOHELKL�

x 'HODSDQ�NDOL�WHEDO�SHODW
x 6HWHQJDK�MDUDN�EHUVLK�DQWDUD�EDORN�EDORN�\DQJ�EHUVHEHODKDQ

3HUKLWXQJDQ�OHEDU�HIHNWLI�EDORN�DUDK�PHPDQMDQJ�LDODK�VHEDJDL�
EHULNXW�

EHII  �/���
 ���������
 ����� PP

EHII  �E�����[����[�WI��
 ���������[����[�����
 �����PP

EHII  �E�������[��/[��/[���
 ����� ����[�� ���� ��������
 ����� PP

6HKLQJJD�QLODL�EHII�\DQJ�WHUNHFLO�DGDODK������PP��
3HQJJXQDDQ� OHEDU� HIHNWLI� GL� GDODP� SHUKLWXQJDQ� EHWRQ�

SUDWHNDQ� KDQ\D� GLJXQDNDQ� SDGD� VDDW� DQDOLVD� WHJDQJDQ� \DQJ� WHUMDGL�
SDGD�EHWRQ�SUDWHNDQ�VHQGLUL��VHPHQWDUD�XQWXN�SHUKLWXQJDQ�EHEDQ�\DQJ�
DGD� OHEDU� VHVXDL� GHQJDQ� MDUDN� DQWDU� EDORN� SUDWHNDQ� \DQJ�
VHVXQJJXKQ\D�
����� 3HQHQWXDQ 7HJDQJDQ ,MLQ�%DMD�GDQ�%HWRQ

7HJDQJDQ�EDMD�WLGDN EROHK PHODPSDX LQLODL�QLODLEHULNXW�
D� 7HJDQJDQ LMLQ DNLEDW�JD\D�SHQJDQJNXUDQ WHQGRQ������IS\��WHWDS

WLGDN OHELK� EHVDU� GDUL QLODL WHUNHFLO GDUL� ���� ISX GDQ� QLODL
PDNVLPXP� \DQJ� GLUHNRPHQGDVLNDQ ROHK SDEULN SHPEXDW
WHQGRQ SUDWHNDQ DWDX SHUDQJNDW DQJNXU���61,�����������SDVDO�
�������



���

E� 7HQGRQ�SDVFD�WDULN�SDGD�GDHUDK�DQJNXU�GDQ�VDPEXQJDQ�VHVDDW�
VHWHODK� SHQ\DOXUDQ� JD\D� SUDWHNDQ� ����� ISX �61,� ����������
SDVDO��������
1DPXQ� EHUGDVDUNDQ� 7�<� /LQ� GDQ� %XUQV� SHUXPXVDQ� GLDWDV�

MXJD� EHUODNX� XQWXN� WHQGRQ� SUDWDULN� VHJHUD� VHWHODK� SHUDOLKDQ� JD\D�
SUDWHNDQ�

7HJDQJDQ� LMLQ� SDGD� EHWRQ� WLGDN� EROHK� PHOHELKL� QLODL�QLODL�
EHULNXW�
D� 6HJHUD� VHWHODK� SHUDOLKDQ� JD\D� SUDWHNDQ�VHEHOXP� � NHKLODQJDQ���

WHJDQJDQ�VHUDW�VHUDW�WHUOXDU�PHPLOLNL�QLODL�VHEDJDL�EHULNXW�
x 7HJDQJDQWHNDQ��������[�IFL �61,�����������SDVDO��������

ɐ୲୩ ൌ Ͳǡ ൈ �ୡ୧ ൌ Ͳǡ ൈ ͶͳǤ ൌ ʹͷǤͲʹ���
x 7HJDQJDQ�WDULN�WHUOXDU�GLUHQFDQDNDQ�XQWXN�GDSDW�WHUMDGL�UHWDN��

VHKLQJJD�GLNODVLILNDVLNDQ�VHEDJDL�NHODV�7���
ɐ୲୰ �IW�! ���ඥ�ୡ୧�61,�����������SDVDO��������

ɐ୲୰ ൌ Ͳǡͷ ൈ ඥ�ୡ୧ ൌ Ͳǡͷ ൈ ξͶͳǤ ൌ ͵ǡʹͺ ���

x 7HJDQJDQ� WHNDQ� WHUOXDU�SDGD�XMXQJ�XMXQJ�NRPSRQHQ�VWUXNWXU�
GL�DWDV�SHUOHWDNDQ�VHGHUKDQD��������[�IFL �61,�����������SDVDO�
�������E�
ɐ୲୩ ൌ Ͳǡ ൈ �ୡ୧ ൌ Ͳǡ ൈ ͶͳǤ ൌ ʹͻǤͳͻ ���

x 7HJDQJDQ�WDULN�WHUOXDU�SDGD�XMXQJ�XMXQJ�NRPSRQHQ�VWUXNWXU�GL�
DWDV�SHUOHWDNDQ�VHGHUKDQD���������[�ඥ�ୡ୧ �61,�����������SDVDO�
�������F�

ɐ୲୰ ൌ Ͳǡͷ ൈඥ�ୡ୧ ൌ Ͳǡͷ ൈ ξͶͳǤ ൌ ͵Ǥʹͺ ���
E� 3DGD�EHEDQ�NHUMD�VHWHODK�WHUMDGL�NHKLODQJDQ�JD\D�SUDWHNDQ�

x 7HJDQJDQ WHNDQ��EHEDQ�WHWDS��������[�ICF�61,�����������SDVDO�
�������
ɐ୲୩ ൌ ͲǡͶͷ ൈ �Ԣୡ ൌ ͲǡͶͷ ൈ Ͷͷ ൌ ʹͲǡʹͷ ���

x 7HJDQJDQ� WHNDQ �EHEDQ� WHWDS� �� EHEDQ� KLGXS��� ���� [� ICF�61,�
����������SDVDO��������
ɐ୲୩ ൌ Ͳǡ ൈ �Ԣୡ ൌ Ͳǡ ൈ Ͷͷ ൌ ʹ ���

x 7HJDQJDQ�WDULN��61,�����������SDVDO��������
.HODV�8 �����Ͳǡʹξ�Ԣ�



���

 �����ͲǡʹξͶͷ
 �����Ͷǡͳ����

.HODV�7  �Ͳǡʹξ�Ԣ��൏�����ξ�Ԣ�
 �ͲǡʹξͶͷ�൏�����ξͶͷ
 �Ͷǡͳ൏�����ǡ ���

.HODV�&  �����ξ�Ԣ�
 �����ξͶͷ
 �����ǡ ���

3DGD�SHUHQFDQDDQ� LQL�EHWRQ�SUDWHNDQ�GLLMLQNDQ� WDULN
EHUGDVDUNDQ�NHODV�7�GHQJDQ�WHJDQJDQ�LMLQ�WDULN�VHEHVDU

Ͳǡͺξ݂Ԣܿ  ������03D�
����� 3HUKLWXQJDQ 3HPEHEDQDQ

3HUKLWXQJDQ�SHPEHEDQDQ�GLODNXNDQ�GDODP���WDKDSDQ��\DLWX�
7DKDS $ZDO

7DKDS�GLPDQD�VWUXNWXU�GLEHUL�JD\D�SUDWHNDQ�VHKLQJJD�KDQ\D�
EHEDQ�PDWL�GDQ�EHEDQ�PDWL�WDPEDKDQ�\DQJ�EHNHUMD��
7DKDS $NKLU

0HUXSDNDQ�WDKDS�GLPDQD�EHEDQ�PDWL�WDPEDKDQ�GDQ�EHEDQ�
KLGXS�WHODK�EHNHUMD�SDGD�VWUXNWXU��/LQ�	�%XUQV��������

����� 3HQHQWXDQ *D\D�3UDWHNDQ�%DORN�3UDWHJDQJ
D� $QDOLVD�3HQDPSDQJ�*OREDO

%DORN� SUDWHNDQ� DUDK� PHPDQMDQJ� GDQ� PHOLQWDQJ� PHPLOLNL�
XNXUDQ�\DQJ�VDPD�VHKLQJJD�DQDOLVD�SHQDPSDQJ�GDSDW�PHPLOLNL�QLODL�
\DQJ�VDPD��3HQDPSDQJ�EDORN�SUDWHNDQ�PHQMDGL�SHQDPSDQJ�EDORN�7��
NDUHQD�DGD�SHODW�ODQWDL��3HUKLWXQJDQ�GDSDW�PHQJJXQDNDQ�SHUXPXVDQ�
GLEDZDK��61,�����������SDVDO�������

�������ൌ�ͶͲͲξ݂Ԣܿ ൌ�ͶͲͲξͶͷ ൌ�͵ͳͷʹͺǡͷ ���
�������ൌ�ͶͲͲξ�Ԣ��ൌ�ͶͲͲξͶͷ ൌ�͵ͳͷʹͺǡͷ ���
��ൌ������Ȁ�������ൌ͵ͳͷʹͺǡͷ Ȁ͵ͳͷʹͺǡͷ ൌ�ͳ



���

*DPEDU����� 3RWRQJDQ�0HOLQWDQJ�%DORN�3UDWHJDQJ�$UDK�
0HPDQMDQJ�SDGD�7XPSXDQ

'DUL�*DPEDU������GDSDW�GLOLKDW� WHEDO�SHODW� �WI�� DGDODK����
PP�GHQJDQ�MDUDN�JDULV�EHUDW�WHUKDGDS�FJF�DGDODK�G¶��\W�PHUXSDNDQ�
MDUDN�GDUL� F�J�V� NH� VHUDW DWDV�GDQ�\E�DGDOD� MDUDN�GDUL� F�J�V� NH� VHUDW�
EDZDK��8QWXN�PHQGDSDWNDQ�EHVDUQ\D�\W�GDQ�\E�SHUOX�GLNHWDKXL�OXDV�
SHQDPSDQJ�EDORN�GDQ�SHODW�VHFDUD�WRWDO�

/XDV�SHQDPSDQJ�EDORN�SUDWHNDQ�GLGDSDW�VHEDJDL�EHULNXW�
EH�SDNDL �EH�Q�

 ������PP����
 ����� PP

$�SHODW  �EH�[�WI
 ������PP [���� PP
 ������� PP�

$�EDORN �E�[��K�WI��
 ���� [�������� �����
 �������PP�

$�WRW  ��������PP�

<W  �
௧ ௫ ௧ ௧ ା  ௫ ௧ 

௧ ା 

 ������� PP
<E  ��K�± <W��

 ����� ± ������



���

 ������� PP
,���������  ������[�E�EDORN�[��K�EDORN�� ��$�EDORN�[�G� ������[�E�SHODW�

[��K�SHODW�� ��$�SHODW�[�G�

 �������[�����PP�

:W  �
ூ

௧

 ������[����PP�

:E  �
ூ



 �����[����PP�

.W�  �
ౘ

౪౪ౢ

 ������� PP

.E  �
୲

౪౪ౢ

 ��������

E� 0HQFDUL�*D\D�3UDWHJDQJ�$ZDO��)R�
%HVDU� JD\D� SUDWHJDQJ� \DQJ� GLEXWXKNDQ� KDUXV PHPHPHQXKL�

WHJDQJDQ�EHWRQ�\DQJ�GLLMLQNDQ��
7HJDQJDQ�SDGD�EHWRQ�\DQJ�GLLMLQNDQ
x 3DGD�VDDW�WUDQVIHU

7HQJDK�EHQWDQJ� 7DULN�LMLQ  �������03D
7HNDQ�LMLQ  ������� 03D�

7XPSXDQ� 7DULN�LMLQ  ��������03D
7HNDQ�LMLQ  ��������03D

x 3DGD�VDDW�EHEDQ�OD\DQ
7HQJDK�EHQWDQJ� 7DULN�LMLQ  ������03D

7HNDQ�LMLQ  ������� 0SD�
7XPSXDQ� 7DULN�LMLQ  ����� 03D

7HNDQ�LMLQ  ��������0SD

(NVHQWULVLWDV�UHQFDQD�
x %DORN�$UDK�0HPDQMDQJ

í (NVHQWULVLWDV�SDGD�WHQJDK�EHQWDQJ��H� \E�± G¶�
 ������±���
 ������PP



���

í (NVHQWULVLWDV�SDGD�WXPSXDQ��H��� ���� PP��GL�DWDV FJV�
'LNDUHQDNDQ� )R� \DQJ GLEXWXKNDQ� DGDODK� )R� GLWLN� NULWLV�

GHQJDQ� FDWDWDQ� WHWDS� GLEDZDK� LMLQ�� GLODNXNDQ� SHUKLWXQJDQ JRDO�
VHHN�GDQ�GLJXQDNDQ�VHEHVDU����� N1�XQWXN�EDORN�SHUOX�GLODNXNDQ�
NRQWURO� WHJDQJDQ�\DQJ� WHUMDGL�SDGD�EDORN�VDDW�NHDGDDQ� WUDQVIHU�
JD\D�SUDWHJDQJ�GDQ�NHDGDDQ�VHUYLFH�

%HULNXW PHUXSDNDQ SHUKLWXQJDQ NRQWURO WHJDQJDQ�SDGD�DUDK
EDORN PHPDQMDQJ��
.RQGLVL�VDDW�WUDQVIHU�JD\D�SUDWHJDQJ�
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WHJDQJDQ�WDULN�SDGD�SHQDPSDQJ�EHWRQ� 3DGD�SHUHQFDQDDQ�LQL��EDORN�
SUDWHJDQJ� GLEXDW� PHQ\LODQJ� VHKLQJJD� SHUOX� DGDQ\D� NRQWURO� DJDU�
VHPXD�WHQGRQ�EDLN�GDUL�DUDK�PHPDQMDQJ�GDQ�PHOLQWDQJ�PDVXN�NH�
GDODP� GDHUDK� OLPLW� NDEHO�� 7HJDQJDQ� WDULN� GLSHUEROHKNDQ� VHEHVDU�
WHJDQJDQ� LMLQ� EHWRQ� SUDWHJDQJ� VHKLJJD� WHUGDSDW� SHUOXDVDQ� GDHUDK�
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Ϭ Ͳϱϲϯ͘ϰϴϱ ͲϳϬϴ͘ϰϴϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϬϭϲ͘ϴϭ ͲϯϬϮ͘ϱϯ ϭϯϭϱ͘Ϭϰ ϭϴϳϵ͘ϬϮ Ͳϭϴϳ͘ϴϯ ϲϯϱ͘ϲϮ ϮϱϮ͘ϰϳ K< K< Ϭ ϭϮϱϬ
Ϭ͘Ϯ Ͳϱϲϯ͘ϰϴϱ ͲϳϬϴ͘ϰϴϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϵϴϴ͘ϭϲ ͲϯϬϮ͘ϱϯ ϭϯϭϱ͘Ϭϰ ϭϴϳϵ͘ϬϮ Ͳϭϴϳ͘ϴϯ ϲϯϱ͘ϲϮ ϮϱϮ͘ϰϳ K< K< Ϭ ϭϮϱϬ
Ϭ͘ϳ ͲϰϱϬ͘ϮϭϬϳ Ͳϱϲϵ͘ϲϯϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϵϭϴ͘ϲϯ ͲϮϰϯ͘Ϯϰ ϭϮϱϱ͘ϳϱ ϭϴϭϵ͘ϳϯ ͲϭϱϬ͘Ϭϳ ϱϵϳ͘ϴϲ Ϯϭϰ͘ϳϮ K< K< Ϭ ϭϮϱϬ
ϭ͘Ϯ ͲϯϰϬ͘ϲϭϴϭ Ͳϰϯϱ͘ϮϬϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϱϮ͘ϭϮ Ͳϭϴϱ͘ϴϰ ϭϭϵϴ͘ϯϱ ϭϳϲϮ͘ϯϯ Ͳϭϭϯ͘ϱϰ ϱϲϭ͘ϯϯ ϭϳϴ͘ϭϵ K< K< Ϭ ϭϮϱϬ
ϭ͘Ϯ Ͳϯϱϲ͘ϭϬϵ Ͳϰϱϱ͘ϰϳϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϱϮ͘ϭϮ Ͳϭϵϰ͘ϰϵ ϭϮϬϳ͘ϬϬ ϭϳϳϬ͘ϵϴ Ͳϭϭϴ͘ϳϬ ϱϲϲ͘ϰϵ ϭϴϯ͘ϯϱ K< K< Ϭ ϭϮϱϬ
ϭ͘ϲ ͲϮϱϲ͘ϱϮϯϱ ͲϯϯϮ͘ϭϮϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϬϭ͘Ϭϳ Ͳϭϰϭ͘ϴϮ ϭϭϱϰ͘ϯϯ ϭϳϭϴ͘ϯϭ Ͳϴϱ͘ϱϭ ϱϯϯ͘ϯϬ ϭϱϬ͘ϭϱ K< K< Ϭ ϭϮϱϬ
Ϯ Ͳϭϱϵ͘Ϯϵϰϰ ͲϮϭϭ͘ϲϬϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϱϭ͘ϵϱ ͲϵϬ͘ϯϲ ϭϭϬϮ͘ϴϳ ϭϲϲϲ͘ϴϰ Ͳϱϯ͘ϭϬ ϱϬϬ͘ϴϵ ϭϭϳ͘ϳϰ K< K< Ϭ ϭϮϱϬ

Ϯ͘ϰ Ͳϲϰ͘ϰϮϭϱ Ͳϵϯ͘ϵϬϱϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϬϰ͘ϳϲ ͲϰϬ͘ϭϬ ϭϬϱϮ͘ϲϭ ϭϲϭϲ͘ϱϵ ͲϮϭ͘ϰϳ ϰϲϵ͘Ϯϲ ϴϲ͘ϭϮ K< K< Ϭ ϭϮϱϬ
Ϯ͘ϰ Ͳϱϵ͘ϱϳϲϴ Ͳϴϳ͘ϯϲϱϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϬϰ͘ϳϲ Ͳϯϳ͘ϯϭ ϭϬϰϵ͘ϴϮ ϭϲϭϯ͘ϳϵ Ͳϭϵ͘ϴϲ ϰϲϳ͘ϲϱ ϴϰ͘ϱϬ K< K< Ϭ ϭϮϱϬ
Ϯ͘ϳ ϴ͘ϳϬϴ ͲϮ͘ϱϱϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϳϬ͘ϲϯ Ͳϭ͘Ϭϵ ϭϬϭϯ͘ϲϬ ϭϱϳϳ͘ϱϴ Ϯ͘ϵϬ ϰϰϰ͘ϴϵ ϲϭ͘ϳϰ K< K< Ϭ ϭϮϱϬ
ϯ ϳϱ͘ϲϲϳϱ ϴϬ͘ϲϱϵϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϯϳ͘ϱϴ ϯϰ͘ϰϰ ϵϳϴ͘Ϭϳ ϭϱϰϮ͘Ϭϱ Ϯϱ͘ϮϮ ϰϮϮ͘ϱϳ ϯϵ͘ϰϮ K< K< Ϭ ϭϮϱϬ
ϯ ϵϬ͘ϰϯϲϮ ϵϵ͘ϵϬϳϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϯϳ͘ϱϴ ϰϮ͘ϲϲ ϵϲϵ͘ϴϱ ϭϱϯϯ͘ϴϯ ϯϬ͘ϭϱ ϰϭϳ͘ϲϰ ϯϰ͘ϱϬ K< K< Ϭ ϭϮϱϬ

ϯ͘ϯ ϭϱϰ͘Ϭϳϵϱ ϭϳϴ͘ϳϲϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϬϱ͘ϲϮ ϳϲ͘ϯϰ ϵϯϲ͘ϭϳ ϭϱϬϬ͘ϭϱ ϱϭ͘ϯϲ ϯϵϲ͘ϰϯ ϭϯ͘Ϯϵ K< K< Ϭ ϭϮϱϬ
ϯ͘ϲ Ϯϭϲ͘ϯϵϳϱ Ϯϱϲ͘Ϭϯϲϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϳϰ͘ϳϰ ϭϬϵ͘ϯϯ ϵϬϯ͘ϭϴ ϭϰϲϳ͘ϭϲ ϳϮ͘ϭϯ ϯϳϱ͘ϲϲ Ͳϳ͘ϰϵ K< K< Ϭ ϭϮϱϬ
ϯ͘ϲ ϮϮϯ͘ϵϬϴϱ Ϯϲϲ͘ϭϲϲϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϳϰ͘ϳϰ ϭϭϯ͘ϲϲ ϴϵϴ͘ϴϱ ϭϰϲϮ͘ϴϯ ϳϰ͘ϲϰ ϯϳϯ͘ϭϱ Ͳϵ͘ϵϵ K< K< Ϭ ϭϮϱϬ
ϰ ϯϭϰ͘ϱϯϳϰ ϯϳϵ͘ϮϭϮϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϯϱ͘Ϯϱ ϭϲϭ͘ϵϯ ϴϱϬ͘ϱϴ ϭϰϭϰ͘ϱϲ ϭϬϰ͘ϴϱ ϯϰϮ͘ϵϰ ͲϰϬ͘ϮϬ K< K< Ϭ ϭϮϱϬ

ϰ͘ϰ ϰϬϮ͘ϴϭϬϭ ϰϴϵ͘ϰϯϭϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϵϳ͘ϲϵ ϮϬϴ͘ϵϵ ϴϬϯ͘ϱϮ ϭϯϲϳ͘ϱϬ ϭϯϰ͘Ϯϳ ϯϭϯ͘ϱϮ Ͳϲϵ͘ϲϮ K< K< Ϭ ϭϮϱϬ
ϰ͘ϴ ϰϴϴ͘ϳϮϲϱ ϱϵϲ͘ϴϮϮϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϲϮ͘Ϭϱ Ϯϱϰ͘ϴϱ ϳϱϳ͘ϲϲ ϭϯϮϭ͘ϲϰ ϭϲϮ͘ϵϭ Ϯϴϰ͘ϴϴ Ͳϵϴ͘Ϯϲ K< K< Ϭ ϭϮϱϬ
ϰ͘ϴ ϰϵϭ͘ϳϲϵϭ ϲϬϭ͘ϮϱϮϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϲϮ͘Ϭϱ Ϯϱϲ͘ϳϰ ϳϱϱ͘ϳϳ ϭϯϭϵ͘ϳϱ ϭϲϯ͘ϵϮ Ϯϴϯ͘ϴϳ Ͳϵϵ͘Ϯϴ K< K< Ϭ ϭϮϱϬ
ϱ͘Ϯ ϱϳϬ͘ϵϴϳϯ ϳϬϬ͘ϭϮϴϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϮϴ͘ϯϰ Ϯϵϴ͘ϵϲ ϳϭϯ͘ϱϱ ϭϮϳϳ͘ϱϯ ϭϵϬ͘ϯϯ Ϯϱϳ͘ϰϲ ͲϭϮϱ͘ϲϴ K< K< Ϭ ϭϮϱϬ
ϱ͘ϲ ϲϰϳ͘ϴϰϵϭ ϳϵϲ͘ϭϳϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϵϲ͘ϱϲ ϯϯϵ͘ϵϴ ϲϳϮ͘ϱϯ ϭϮϯϲ͘ϱϭ Ϯϭϱ͘ϵϱ Ϯϯϭ͘ϴϰ Ͳϭϱϭ͘ϯϬ K< K< Ϭ ϭϮϱϬ
ϲ ϳϮϮ͘ϯϱϰϲ ϴϴϵ͘ϯϵϵϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϲϲ͘ϳϬ ϯϳϵ͘ϳϴ ϲϯϮ͘ϳϯ ϭϭϵϲ͘ϳϭ ϮϰϬ͘ϳϴ ϮϬϳ͘Ϭϭ Ͳϭϳϲ͘ϭϰ K< K< Ϭ ϭϮϱϬ
ϲ ϳϮϭ͘ϲϰϵϴ ϴϴϴ͘ϴϰϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϲϲ͘ϳϬ ϯϳϵ͘ϱϰ ϲϯϮ͘ϵϳ ϭϭϵϲ͘ϵϰ ϮϰϬ͘ϱϱ ϮϬϳ͘Ϯϰ Ͳϭϳϱ͘ϵϬ K< K< Ϭ ϭϮϱϬ

ϲ͘ϰ ϳϵϭ͘Ϯϴϭϱ ϵϳϱ͘ϵϳϲϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϯϴ͘ϳϳ ϰϭϲ͘ϳϱ ϱϵϱ͘ϳϲ ϭϭϱϵ͘ϳϰ Ϯϲϯ͘ϳϲ ϭϴϰ͘Ϭϯ Ͳϭϵϵ͘ϭϭ K< K< Ϭ ϭϮϱϬ
ϲ͘ϴ ϴϱϴ͘ϱϱϳ ϭϬϲϬ͘Ϯϴϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϭϮ͘ϳϲϴ ϰϱϮ͘ϳϱ ϱϱϵ͘ϳϲ ϭϭϮϯ͘ϳϰ Ϯϴϲ͘ϭϵ ϭϲϭ͘ϲϬ ͲϮϮϭ͘ϱϰ K< K< Ϭ ϭϮϱϬ
ϳ͘Ϯ ϵϮϯ͘ϰϳϲϭ ϭϭϰϭ͘ϳϲϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϴϴ͘ϲϴϵϲϬ ϰϴϳ͘ϱϰ ϱϮϰ͘ϵϳ ϭϬϴϴ͘ϵϱ ϯϬϳ͘ϴϯ ϭϯϵ͘ϵϲ ͲϮϰϯ͘ϭϴ K< K< Ϭ ϭϮϱϬ
ϳ͘Ϯ ϵϭϴ͘ϳϬϵϱ ϭϭϯϱ͘ϴϮϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϴϴ͘ϲϵ ϰϴϱ͘Ϭϭ ϱϮϳ͘ϱϬ ϭϬϵϭ͘ϰϴ ϯϬϲ͘Ϯϰ ϭϰϭ͘ϱϱ ͲϮϰϭ͘ϱϵ K< K< Ϭ ϭϮϱϬ
ϳ͘ϲ ϵϳϯ͘ϵϲϲϵ ϭϮϬϰ͘ϵϰϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϲϲ͘ϱϰ ϱϭϰ͘ϱϮ ϰϵϳ͘ϵϵ ϭϬϲϭ͘ϵϳ ϯϮϰ͘ϲϲ ϭϮϯ͘ϭϯ ͲϮϲϬ͘Ϭϭ K< K< Ϭ ϭϮϱϬ
ϴ ϭϬϮϲ͘ϴϲϴ ϭϮϳϭ͘Ϯϯϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϰϲ͘ϯϭ ϱϰϮ͘ϴϯ ϰϲϵ͘ϲϴ ϭϬϯϯ͘ϲϲ ϯϰϮ͘Ϯϵ ϭϬϱ͘ϱϬ ͲϮϳϳ͘ϲϰ K< K< Ϭ ϭϮϱϬ

ϴ͘ϰ ϭϬϳϳ͘ϰϭϮϳ ϭϯϯϰ͘ϲϵϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϮϴ͘Ϭϭ ϱϲϵ͘ϵϯ ϰϰϮ͘ϱϴ ϭϬϬϲ͘ϱϲ ϯϱϵ͘ϭϰ ϴϴ͘ϲϱ ͲϮϵϰ͘ϰϵ K< K< Ϭ ϭϮϱϬ
ϴ͘ϰ ϭϬϳϳ͘ϰϴϱϲ ϭϯϯϰ͘ϵϯϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϮϴ͘Ϭϭ ϱϳϬ͘Ϭϯ ϰϰϮ͘ϰϴ ϭϬϬϲ͘ϰϲ ϯϱϵ͘ϭϲ ϴϴ͘ϲϯ ͲϮϵϰ͘ϱϮ K< K< Ϭ ϭϮϱϬ
ϴ͘ϳ ϭϭϬϳ͘ϯϴϯ ϭϯϳϮ͘ϯϴϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϭϱ͘ϱϱ ϱϴϲ͘ϬϮ ϰϮϲ͘ϰϵ ϵϵϬ͘ϰϳ ϯϲϵ͘ϭϯ ϳϴ͘ϲϲ ͲϯϬϰ͘ϰϴ K< K< Ϭ ϭϮϱϬ
ϵ ϭϭϯϱ͘ϵϱϱϭ ϭϰϬϴ͘ϮϱϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϬϰ͘ϭϴ ϲϬϭ͘ϯϰ ϰϭϭ͘ϭϳ ϵϳϱ͘ϭϱ ϯϳϴ͘ϲϱ ϲϵ͘ϭϰ Ͳϯϭϰ͘Ϭϭ K< K< Ϭ ϭϮϱϬ
ϵ ϭϭϰϬ͘ϭϯϬϴ ϭϰϭϯ͘ϲϲϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϬϰ͘ϭϴ ϲϬϯ͘ϲϱ ϰϬϴ͘ϴϲ ϵϳϮ͘ϴϰ ϯϴϬ͘Ϭϰ ϲϳ͘ϳϱ Ͳϯϭϱ͘ϰϬ K< K< Ϭ ϭϮϱϬ

ϵ͘ϯ ϭϭϲϱ͘ϭϬϭϴ ϭϰϰϰ͘ϳϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϵϯ͘ϴϴ ϲϭϲ͘ϵϯ ϯϵϱ͘ϱϴ ϵϱϵ͘ϱϲ ϯϴϴ͘ϯϳ ϱϵ͘ϰϮ ͲϯϮϯ͘ϳϮ K< K< Ϭ ϭϮϱϬ
ϵ͘ϲ ϭϭϴϴ͘ϳϰϳϰ ϭϰϳϰ͘Ϯϴϲ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϴϰ͘ϲϳ ϲϮϵ͘ϱϯ ϯϴϮ͘ϵϴ ϵϰϲ͘ϵϱ ϯϵϲ͘Ϯϱ ϱϭ͘ϱϰ Ͳϯϯϭ͘ϲϬ K< K< Ϭ ϭϮϱϬ
ϵ͘ϲ ϭϭϵϭ͘ϬϱϲϮ ϭϰϳϳ͘ϯϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϴϰ͘ϲϳ ϲϯϬ͘ϴϱ ϯϴϭ͘ϲϲ ϵϰϱ͘ϲϰ ϯϵϳ͘ϬϮ ϱϬ͘ϳϳ ͲϯϯϮ͘ϯϳ K< K< Ϭ ϭϮϱϬ
ϭϬ ϭϮϭϳ͘ϲϱϲϭ ϭϱϭϬ͘ϱϲϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϳϰ͘Ϭϴ ϲϰϱ͘Ϭϯ ϯϲϳ͘ϰϴ ϵϯϭ͘ϰϲ ϰϬϱ͘ϴϵ ϰϭ͘ϵϬ Ͳϯϰϭ͘Ϯϰ K< K< Ϭ ϭϮϱϬ

ϭϬ͘ϰ ϭϮϰϭ͘ϴϵϵϴ ϭϱϰϬ͘ϵϰϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϲϱ͘ϰϭ ϲϱϴ͘ϬϬ ϯϱϰ͘ϱϭ ϵϭϴ͘ϰϵ ϰϭϯ͘ϵϳ ϯϯ͘ϴϮ Ͳϯϰϵ͘ϯϮ K< K< Ϭ ϭϮϱϬ
ϭϬ͘ϴ ϭϮϲϯ͘ϳϴϳϭ ϭϱϲϴ͘ϰϴϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϴ͘ϲϳ ϲϲϵ͘ϳϲ ϯϰϮ͘ϳϱ ϵϬϲ͘ϳϯ ϰϮϭ͘Ϯϲ Ϯϲ͘ϱϯ Ͳϯϱϲ͘ϲϮ K< K< Ϭ ϭϮϱϬ
ϭϬ͘ϴ ϭϮϲϲ͘ϴϵϬϴ ϭϱϳϮ͘ϲϯϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϴ͘ϲϳ ϲϳϭ͘ϱϯ ϯϰϬ͘ϵϴ ϵϬϰ͘ϵϲ ϰϮϮ͘ϯϬ Ϯϱ͘ϰϵ Ͳϯϱϳ͘ϲϱ K< K< Ϭ ϭϮϱϬ
ϭϭ͘Ϯ ϭϮϳϵ͘ϭϵϴϲ ϭϱϴϳ͘ϵϬϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϯ͘ϴϱ ϲϳϴ͘Ϭϱ ϯϯϰ͘ϰϲ ϴϵϴ͘ϰϰ ϰϮϲ͘ϰϬ Ϯϭ͘ϯϵ Ͳϯϲϭ͘ϳϱ K< K< Ϭ ϭϮϱϬ
ϭϭ͘ϲ ϭϮϴϵ͘ϭϱϬϮ ϭϲϬϬ͘ϯϰϲ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϬ͘ϵϲ ϲϴϯ͘ϯϲ ϯϮϵ͘ϭϱ ϴϵϯ͘ϭϯ ϰϮϵ͘ϳϮ ϭϴ͘Ϭϳ Ͳϯϲϱ͘Ϭϳ K< K< Ϭ ϭϮϱϬ
ϭϮ ϭϮϵϲ͘ϳϰϱϰ ϭϲϬϵ͘ϵϲϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϬ͘ϬϬ ϲϴϳ͘ϰϳ ϯϮϱ͘Ϭϰ ϴϴϵ͘ϬϮ ϰϯϮ͘Ϯϱ ϭϱ͘ϱϰ Ͳϯϲϳ͘ϲϬ K< K< Ϭ ϭϮϱϬ
ϭϮ ϭϮϵϳ͘ϰϵϴϮ ϭϲϭϬ͘ϵϮϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϬ͘ϬϬ ϲϴϳ͘ϴϴ ϯϮϰ͘ϲϯ ϴϴϴ͘ϲϭ ϰϯϮ͘ϱϬ ϭϱ͘Ϯϵ Ͳϯϲϳ͘ϴϱ K< K< Ϭ ϭϮϱϬ

ϭϮ͘ϰ ϭϮϵϵ͘ϴϮϬϭ ϭϲϭϯ͘ϵϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϬ͘ϵϲ ϲϴϵ͘ϭϱ ϯϮϯ͘ϯϲ ϴϴϳ͘ϯϯ ϰϯϯ͘Ϯϳ ϭϰ͘ϱϮ Ͳϯϲϴ͘ϲϯ K< K< Ϭ ϭϮϱϬ
ϭϮ͘ϴ ϭϮϵϵ͘ϳϴϱϳ ϭϲϭϰ͘Ϭϲϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϯ͘ϴϱ ϲϴϵ͘ϮϮ ϯϮϯ͘Ϯϵ ϴϴϳ͘Ϯϳ ϰϯϯ͘Ϯϲ ϭϰ͘ϱϯ Ͳϯϲϴ͘ϲϮ K< K< Ϭ ϭϮϱϬ
ϭϯ͘Ϯ ϭϮϵϳ͘ϯϵϱ ϭϲϭϭ͘ϯϴϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϴ͘ϲϳ ϲϴϴ͘Ϭϴ ϯϮϰ͘ϰϯ ϴϴϴ͘ϰϭ ϰϯϮ͘ϰϳ ϭϱ͘ϯϯ Ͳϯϲϳ͘ϴϮ K< K< Ϭ ϭϮϱϬ
ϭϯ͘Ϯ ϭϮϵϱ͘ϰϳϭϭ ϭϲϬϴ͘ϳϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϱϴ͘ϲϳ ϲϴϲ͘ϵϲ ϯϮϱ͘ϱϱ ϴϴϵ͘ϱϯ ϰϯϭ͘ϴϮ ϭϱ͘ϵϳ Ͳϯϲϳ͘ϭϴ K< K< Ϭ ϭϮϱϬ
ϭϯ͘ϲ ϭϮϴϯ͘ϳϭϭϱ ϭϱϵϰ͘Ϭϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϲϱ͘ϰϭ ϲϴϬ͘ϲϵ ϯϯϭ͘ϴϮ ϴϵϱ͘ϴϬ ϰϮϳ͘ϵϬ ϭϵ͘ϴϵ Ͳϯϲϯ͘Ϯϲ K< K< Ϭ ϭϮϱϬ
ϭϰ ϭϮϲϵ͘ϱϵϱϱ ϭϱϳϲ͘ϱϴϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϳϰ͘Ϭϴ ϲϳϯ͘ϮϮ ϯϯϵ͘Ϯϵ ϵϬϯ͘Ϯϳ ϰϮϯ͘ϮϬ Ϯϰ͘ϱϵ Ͳϯϱϴ͘ϱϱ K< K< Ϭ ϭϮϱϬ

ϭϰ͘ϰ ϭϮϱϯ͘ϭϮϯϯ ϭϱϱϲ͘Ϯϰϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϴϰ͘ϲϳ ϲϲϰ͘ϱϯ ϯϰϳ͘ϵϴ ϵϭϭ͘ϵϲ ϰϭϳ͘ϳϭ ϯϬ͘Ϭϴ Ͳϯϱϯ͘Ϭϲ K< K< Ϭ ϭϮϱϬ
ϭϰ͘ϰ ϭϮϱϮ͘ϱϭ ϭϱϱϱ͘ϯϯϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϴϰ͘ϲϳ ϲϲϰ͘ϭϰ ϯϰϴ͘ϯϳ ϵϭϮ͘ϯϱ ϰϭϳ͘ϱϬ ϯϬ͘Ϯϵ ͲϯϱϮ͘ϴϲ K< K< Ϭ ϭϮϱϬ
ϭϰ͘ϳ ϭϮϯϲ͘ϯϮϭϴ ϭϱϯϱ͘ϮϵϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϵϯ͘ϴϴ ϲϱϱ͘ϱϴ ϯϱϲ͘ϵϯ ϵϮϬ͘ϵϬ ϰϭϮ͘ϭϭ ϯϱ͘ϲϴ Ͳϯϰϳ͘ϰϲ K< K< Ϭ ϭϮϱϬ
ϭϱ ϭϮϭϴ͘ϴϬϴϯ ϭϱϭϯ͘ϲϲϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϬϰ͘ϭϴ ϲϰϲ͘ϯϱ ϯϲϲ͘ϭϲ ϵϯϬ͘ϭϰ ϰϬϲ͘Ϯϳ ϰϭ͘ϱϮ Ͳϯϰϭ͘ϲϮ K< K< Ϭ ϭϮϱϬ
ϭϱ ϭϮϭϲ͘ϭϲϭϮ ϭϱϭϬ͘ϮϬϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϬϰ͘ϭϴ ϲϰϰ͘ϴϳ ϯϲϳ͘ϲϰ ϵϯϭ͘ϲϮ ϰϬϱ͘ϯϵ ϰϮ͘ϰϬ ͲϯϰϬ͘ϳϰ K< K< Ϭ ϭϮϱϬ

ϭϱ͘ϯ ϭϭϵϰ͘ϵϰϰϴ ϭϰϴϯ͘ϲϵϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϭϱ͘ϱϱ ϲϯϯ͘ϱϱ ϯϳϴ͘ϵϲ ϵϰϮ͘ϵϰ ϯϵϴ͘ϯϭ ϰϵ͘ϰϴ Ͳϯϯϯ͘ϲϳ K< K< Ϭ ϭϮϱϬ
ϭϱ͘ϲ ϭϭϳϮ͘ϰϬϯ ϭϰϱϱ͘ϱϴϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϮϴ͘Ϭϭ ϲϮϭ͘ϱϱ ϯϵϬ͘ϵϲ ϵϱϰ͘ϵϰ ϯϵϬ͘ϴϬ ϱϲ͘ϵϵ ͲϯϮϲ͘ϭϲ K< K< Ϭ ϭϮϱϬ
ϭϱ͘ϲ ϭϭϳϰ͘ϮϵϮ ϭϰϱϳ͘ϴϲϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϮϮϴ͘Ϭϭ ϲϮϮ͘ϱϮ ϯϴϵ͘ϵϵ ϵϱϯ͘ϵϳ ϯϵϭ͘ϰϯ ϱϲ͘ϯϲ ͲϯϮϲ͘ϳϴ K< K< Ϭ ϭϮϱϬ
ϭϲ ϭϭϯϰ͘ϱϵϬϲ ϭϰϬϴ͘ϭϴϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϰϲ͘ϯϭ ϲϬϭ͘ϯϭ ϰϭϭ͘ϮϬ ϵϳϱ͘ϭϴ ϯϳϴ͘ϮϬ ϲϵ͘ϱϵ Ͳϯϭϯ͘ϱϱ K< K< Ϭ ϭϮϱϬ

ϭϲ͘ϰ ϭϬϵϮ͘ϱϯϮϵ ϭϯϱϱ͘ϲϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϲϲ͘ϱϰ ϱϳϴ͘ϴϴ ϰϯϯ͘ϲϯ ϵϵϳ͘ϲϬ ϯϲϰ͘ϭϴ ϴϯ͘ϲϭ ͲϮϵϵ͘ϱϯ K< K< Ϭ ϭϮϱϬ
ϭϲ͘ϴ ϭϬϰϴ͘ϭϭϴϴ ϭϯϬϬ͘ϯϯ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϴϴ͘ϲϵ ϱϱϱ͘Ϯϱ ϰϱϳ͘Ϯϲ ϭϬϮϭ͘Ϯϰ ϯϰϵ͘ϯϳ ϵϴ͘ϰϮ ͲϮϴϰ͘ϳϯ K< K< Ϭ ϭϮϱϬ
ϭϲ͘ϴ ϭϬϱϰ͘ϰϵϳϵ ϭϯϬϴ͘ϯϴϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ Ϯϴϴ͘ϲϵ ϱϱϴ͘ϲϵ ϰϱϯ͘ϴϮ ϭϬϭϳ͘ϴϬ ϯϱϭ͘ϱϬ ϵϲ͘Ϯϵ ͲϮϴϲ͘ϴϱ K< K< Ϭ ϭϮϱϬ
ϭϳ͘Ϯ ϭϬϬϬ͘ϭϯϮϰ ϭϮϰϬ͘ϯϯϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϭϮ͘ϳϳ ϱϮϵ͘ϲϯ ϰϴϮ͘ϴϴ ϭϬϰϲ͘ϴϲ ϯϯϯ͘ϯϴ ϭϭϰ͘ϰϭ ͲϮϲϴ͘ϳϯ K< K< Ϭ ϭϮϱϬ
ϭϳ͘ϲ ϵϰϯ͘ϰϭϬϱ ϭϭϲϵ͘ϰϱϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϯϴ͘ϳϳ ϰϵϵ͘ϯϳ ϱϭϯ͘ϭϰ ϭϬϳϳ͘ϭϮ ϯϭϰ͘ϰϳ ϭϯϯ͘ϯϮ ͲϮϰϵ͘ϴϮ K< K< Ϭ ϭϮϱϬ
ϭϴ ϴϴϰ͘ϯϯϮϯ ϭϬϵϱ͘ϳϱ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϲϲ͘ϳϬ ϰϲϳ͘ϵϬ ϱϰϰ͘ϲϭ ϭϭϬϴ͘ϱϵ Ϯϵϰ͘ϳϴ ϭϱϯ͘Ϭϭ ͲϮϯϬ͘ϭϯ K< K< Ϭ ϭϮϱϬ
ϭϴ ϴϴϲ͘ϭϬϬϭ ϭϬϵϳ͘ϲϮϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϲϲ͘ϳϬ ϰϲϴ͘ϲϵ ϱϰϯ͘ϴϮ ϭϭϬϳ͘ϳϵ Ϯϵϱ͘ϯϳ ϭϱϮ͘ϰϮ ͲϮϯϬ͘ϳϮ K< K< Ϭ ϭϮϱϬ

ϭϴ͘ϰ ϴϮϮ͘ϬϬϬϵ ϭϬϭϳ͘ϳϰϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϯϵϲ͘ϱϲ ϰϯϰ͘ϱϵ ϱϳϳ͘ϵϮ ϭϭϰϭ͘ϵϬ Ϯϳϰ͘ϬϬ ϭϳϯ͘ϳϵ ͲϮϬϵ͘ϯϱ K< K< Ϭ ϭϮϱϬ
ϭϴ͘ϴ ϳϱϱ͘ϱϰϱϯ ϵϯϱ͘ϬϰϳϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϮϴ͘ϯϰ ϯϵϵ͘Ϯϳ ϲϭϯ͘Ϯϰ ϭϭϳϳ͘Ϯϭ Ϯϱϭ͘ϴϱ ϭϵϱ͘ϵϰ Ͳϭϴϳ͘ϮϬ K< K< Ϭ ϭϮϱϬ
ϭϵ͘Ϯ ϲϴϲ͘ϳϯϯϱ ϴϰϵ͘ϱϭϴϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϲϮ͘Ϭϱ ϯϲϮ͘ϳϱ ϲϰϵ͘ϳϲ ϭϮϭϯ͘ϳϰ ϮϮϴ͘ϵϭ Ϯϭϴ͘ϴϴ Ͳϭϲϰ͘Ϯϳ K< K< Ϭ ϭϮϱϬ
ϭϵ͘Ϯ ϲϴϮ͘ϲϲϰϯ ϴϰϯ͘ϲϱϯϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϲϮ͘Ϭϱ ϯϲϬ͘Ϯϱ ϲϱϮ͘Ϯϲ ϭϮϭϲ͘Ϯϰ ϮϮϳ͘ϱϱ ϮϮϬ͘Ϯϰ ͲϭϲϮ͘ϵϭ K< K< Ϭ ϭϮϱϬ
ϭϵ͘ϲ ϲϬϯ͘ϵϲϱϰ ϳϰϱ͘ϲϯϵϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϰϵϳ͘ϲϵ ϯϭϴ͘ϯϵ ϲϵϰ͘ϭϮ ϭϮϱϴ͘Ϭϵ ϮϬϭ͘ϯϮ Ϯϰϲ͘ϰϳ Ͳϭϯϲ͘ϲϴ K< K< Ϭ ϭϮϱϬ
ϮϬ ϱϮϮ͘ϵϭϬϯ ϲϰϰ͘ϳϵϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϯϱ͘Ϯϱ Ϯϳϱ͘ϯϯ ϳϯϳ͘ϭϴ ϭϯϬϭ͘ϭϱ ϭϳϰ͘ϯϬ Ϯϳϯ͘ϰϵ ͲϭϬϵ͘ϲϲ K< K< Ϭ ϭϮϱϬ

ϮϬ͘ϰ ϰϯϵ͘ϰϵϴϴ ϱϰϭ͘ϭϮϳϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϳϰ͘ϳϰ Ϯϯϭ͘Ϭϳ ϳϴϭ͘ϰϰ ϭϯϰϱ͘ϰϮ ϭϰϲ͘ϱϬ ϯϬϭ͘Ϯϵ Ͳϴϭ͘ϴϱ K< K< Ϭ ϭϮϱϬ
ϮϬ͘ϰ ϰϯϲ͘ϰϭϬϵ ϱϯϲ͘ϰϵϰϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϱϳϰ͘ϳϰ ϮϮϵ͘Ϭϵ ϳϴϯ͘ϰϮ ϭϯϰϳ͘ϰϬ ϭϰϱ͘ϰϳ ϯϬϮ͘ϯϮ ͲϴϬ͘ϴϮ K< K< Ϭ ϭϮϱϬ
ϮϬ͘ϴ ϯϰϰ͘ϯϲϯϳ ϰϮϮ͘ϬϴϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϭϲ͘ϭϱ ϭϴϬ͘Ϯϯ ϴϯϮ͘Ϯϴ ϭϯϵϲ͘Ϯϲ ϭϭϰ͘ϳϵ ϯϯϯ͘ϬϬ ͲϱϬ͘ϭϰ K< K< Ϭ ϭϮϱϬ
Ϯϭ͘Ϯ Ϯϰϵ͘ϵϲϬϭ ϯϬϰ͘ϴϰϭϲ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϲϱϵ͘ϰϵ ϭϯϬ͘ϭϳ ϴϴϮ͘ϯϰ ϭϰϰϲ͘ϯϮ ϴϯ͘ϯϮ ϯϲϰ͘ϰϳ Ͳϭϴ͘ϲϳ K< K< Ϭ ϭϮϱϬ
Ϯϭ͘ϲ ϭϱϯ͘ϮϬϬϯ ϭϴϰ͘ϳϳϯϲ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϬϰ͘ϳϲ ϳϴ͘ϵϬ ϵϯϯ͘ϲϭ ϭϰϵϳ͘ϱϵ ϱϭ͘Ϭϳ ϯϵϲ͘ϳϮ ϭϯ͘ϱϴ K< K< Ϭ ϭϮϱϬ
Ϯϭ͘ϲ ϭϱϮ͘ϮϮϰϭ ϭϴϯ͘Ϭϯϯϴ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϬϰ͘ϳϲ ϳϴ͘ϭϲ ϵϯϰ͘ϯϱ ϭϰϵϴ͘ϯϯ ϱϬ͘ϳϰ ϯϵϳ͘Ϭϱ ϭϯ͘ϵϬ K< K< Ϭ ϭϮϱϬ
ϮϮ ϰϳ͘ϰϯϴϰ ϱϯ͘ϮϮϳϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϳϱϭ͘ϵϱ ϮϮ͘ϳϯ ϵϴϵ͘ϳϴ ϭϱϱϯ͘ϳϲ ϭϱ͘ϴϭ ϰϯϭ͘ϵϴ ϰϴ͘ϴϯ K< K< Ϭ ϭϮϱϬ

ϮϮ͘ϰ Ͳϱϵ͘ϳϬϯϲ Ͳϳϵ͘ϰϬϳϮ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϬϭ͘Ϭϳ Ͳϯϯ͘ϵϭ ϭϬϰϲ͘ϰϮ ϭϲϭϬ͘ϰϬ Ͳϭϵ͘ϵϬ ϰϲϳ͘ϲϵ ϴϰ͘ϱϱ K< K< Ϭ ϭϮϱϬ
ϮϮ͘ϴ Ͳϭϲϵ͘ϮϬϭϵ ͲϮϭϰ͘ϴϲϵ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϱϮ͘ϭϮ Ͳϵϭ͘ϳϱ ϭϭϬϰ͘Ϯϲ ϭϲϲϴ͘Ϯϰ Ͳϱϲ͘ϰϬ ϱϬϰ͘ϭϵ ϭϮϭ͘Ϭϱ K< K< Ϭ ϭϮϱϬ
ϮϮ͘ϴ Ͳϭϱϴ͘ϭϱϮϰ ͲϮϬϬ͘ϱϭϭ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϴϱϮ͘ϭϮ Ͳϴϱ͘ϲϮ ϭϬϵϴ͘ϭϯ ϭϲϲϮ͘ϭϭ ͲϱϮ͘ϳϮ ϱϬϬ͘ϱϭ ϭϭϳ͘ϯϲ K< K< Ϭ ϭϮϱϬ
Ϯϯ͘ϯ ͲϯϬϮ͘ϵϵϳϲ Ͳϯϳϴ͘ϴϰ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϵϭϴ͘ϲϯ Ͳϭϲϭ͘ϳϳ ϭϭϳϰ͘Ϯϴ ϭϳϯϴ͘Ϯϲ ͲϭϬϭ͘ϬϬ ϱϰϴ͘ϳϵ ϭϲϱ͘ϲϱ K< K< Ϭ ϭϮϱϬ
Ϯϯ͘ϴ Ͳϰϱϭ͘ϱϮϰϲ Ͳϱϲϭ͘ϱϴϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϵϴϴ͘ϭϲ ͲϮϯϵ͘ϴϬ ϭϮϱϮ͘ϯϭ ϭϴϭϲ͘Ϯϵ ͲϭϱϬ͘ϱϭ ϱϵϴ͘ϯϬ Ϯϭϱ͘ϭϱ K< K< Ϭ ϭϮϱϬ
Ϯϰ Ͳϰϱϭ͘ϱϮϱ Ͳϱϲϭ͘ϱϴϳ ϴϭϲ͘ϴϭ ϭϬϭϮ͘ϱϭ ϰϰϳ͘ϳϵ ϭϬϭϲ͘ϴϭ ͲϮϯϵ͘ϴϬ ϭϮϱϮ͘ϯϭ ϭϴϭϲ͘Ϯϵ ͲϭϱϬ͘ϱϭ ϱϵϴ͘ϯϬ Ϯϭϱ͘ϭϱ K< K< Ϭ ϭϮϱϬ
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*DPEDU������ 'LDJUDP�GDHUDK�OLPLW�NDEHO�SUDWHJDQJ�UHQFDQD

������ 3HQJDQJNXUDQ�8MXQJ
%DORN�SUDWHNDQ�SDVFD�WDULN��NHJDJDODQ�ELVD�GLVHEDENDQ�ROHK�

KDQFXUQ\D�EDQWDODQ�EHWRQ�SDGD�GDHUDK�WHSDW�GLEHODNDQJ�DQJNXU�WHQGRQ�
DNLEDW�WHNDQDQ�\DQJ�VDQJDW�EHVDU��.HJDJDODQ�LQL�GLSHUKLWXQJNDQ SDGD�
NRQGLVL�HNVWULP�VDDW�WUDQVIHU��\DLWX�VDDW�JD\D�SUDWHNDQ�PDNVLPXP�GDQ�
NHNXDWDQ� EHWRQ� PLQLPXP�� .XDW� WHNDQ� QRPLQDO� EHWRQ� SDGD� GDHUDK�
SHQJDQJNXUDQ� JOREDO� GL� LV\DUDWNDQ� ROHK� 61,� ���������� SDVDO�
�����������%LOD�GLSHUOXNDQ��SDGD�GDHUDK�SHQJDQJNXUDQ�GDSDW�GLSDVDQJ�
WXODQJDQ� XQWXN�PHPLNXO� JD\D� SHQFDU�� SHQJHOXSDVDQ� GDQ� JD\D� WDULN�
WHSL� ORQJLWXGLQDO� \DQJ� WLPEXO� DNLEDW� SHQJDQJNXUDQ� WHQGRQ� VHVXDL�
SDVDO����������

'DODP�VWXGL�LQL�GLJXQDNDQ�DQJNXU�KLGXS��+DO�LQL�GLNDUHQDNDQ�
PHWRGH� SHPEHULDQ� JD\D� SUDWHNDQ� GHQJDQ� VLVWHP SDVFD� WDULN��
3HQXODQJDQ�SHQJHNDQJDQ�GL�VHOXUXK�SHQJDQJNXUDQ�KDUXV�VHGHPLNLDQ�
UXSD� KLQJJD� PHQFHJDK� SHPEHODKDQ� GDQ� EXUVWLQJ� \DQJ� PHUXSDNDQ�
KDVLO� GDUL� JD\D� WHNDQ� WHUSXVDW� EHVDU� \DQJ� GLVDOXUNDQ� PHODOXL� DODW�
DQJNXU�� 0HWRGH SHUKLWXQJDQ SHUHQFDQDDQ GDHUDK SHQJDQJNXUDQ�
JOREDO�VHVXDLGHQJDQ�61,�����������SDVDO�����������

3X  �����[�3
3  ������.1� �����������1
3X�  �����[����������� �����������1
7SHQFDU  ������[�3X�����
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GSHQFDU  ������K�± �H�

GLPDQD�
3X  � -XPODKJD\D� WHQGRQ� WHUIDNWRU� WRWDO� XQWXN SHQJDWXUDQ
SHQDULNDQ�WHQGRQ�\DQJ�GLWLQMDX
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D  �7LQJJL DQJNXU DWDX NHORPSRN DQJNXU�\DQJ�EHUGHNDWDQ SDGD
DUDK�\DQJ�GLWLQMDX
H  � (NVHQWULVLWDV DQJNXU DWDX NHORPSRN DQJNXU� \DQJ�

EHUGHNDWDQ WHUKDGDS VXPEX EHUDW SHQDPSDQJ
K  �7LQJJL 3HQDPSDQJ SDGD DUDK�\DQJ�GLWLQMDX
'LSHUROHK�
D  �����PP��DQJNXU�VWUDQG�������96/�WDEHO�
H  �����PP
K�  ����� PP
0DND�
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'LJXQDNDQ�WXODQJDQ��'�� �$Y� ���� PP����PDND�NHEXWXKDQ�
WXODQJDQ�LDODK�VHEDQ\DN
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ସଶ
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6SDVL�DQWDU�VHQJNDQJ�GLKLWXQJ�GHQJDQ�FDUD�VHEDJDL�EHULNXW
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ௗ


 �
ସଶହ


 ������ PP

6HKLQJJD�VSDVL�\DQJ�GLSDNDL� ��� PP

7DEHO������ 5HNDSLWXODVL�3HQJDQJNXUDQ�8MXQJ�%DORN�3UDWHJDQJ

3HQJDQJNXUDQ�8MXQJ�

%DORN0HPDQMDQJ �'�����

������ 0HWRGH�3HODNVDQDDQ
0HWRGH SHODNVDQDDQ EDORN SUDWHJDQJ SHUOX GLSHUKDWLNDQ�DJDU�

SHODNVDQDDQ PHPXQJNLQNDQ XQWXN GLODNXNDQ��'DODP SHUHQFDQDDQ LQL��
EDORN SUDWHJDQJ� \DQJ� GLUHQFDQDNDQ WLGDN KDQ\D� SDGD� EDORN DUDK
PHPDQMDQJ WHWDSL� MXJD� SDGD� EDORN DUDK PHOLQWDQJ VHKLQJJD
SHODNVDQDDQ VDQJDW PHPSHQJDUXKL�� -DFNLQJ� GLODNXNDQ VHFDUD
EHUWDKDS� GDQ� XUXWDQ� MDFNLQJ� SDGD� EDORN DUDK PHPDQMDQJ� GDQ�
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PHOLQWDQJ SHUOX GLNRQWURO DSDNDK GDSDW PHQDKDQ JD\D NHDWDV� \DQJ�
GLVHEDENDQ�ROHK�SUDWHJDQJ��%HULNXW PHWRGH SHODNVDQDDQ SDGD EDORN
SUDWHJDQJ�
�� %HWRQ� SUDWHJDQJ� GLNHUMDNDQ� VHWHODK� VWUXNWXU� XWDPD� QRQ�

SUDWHJDQJ� GLEDZDKDQ\D� VHOHVDL� .DUHQD� NRORP� PHUXSDNDQ�
VWUXNWXU� YHUWLNDO� \DQJ� PHUXSDNDQ� VWUXNWXU� XWDPD� GDUL� VHEXDK�
JHGXQJ�� PDND� SHNHUMDDQ� EDORN� SUDWHJDQJ� GLNHUMDNDQ� VHWHODK�
NRORP�EHUGLUL�

�� %HNLVWLQJ� EHWRQ� SUDWHNDQ� GLSDVDQJ� ODOX� GLSDVDQJ� WXODQJDQ� ±
WXODQJDQ� \DQJ� WHUGDSDW� SDGD� EDORN� SUDWHJDQJ� GDQ� SHODW��
%HNLVWLQJ� GLSDVDQJ� GHQJDQ� PHOHQGXW� NH� DWDV� DJDU� GDSDW�
PHQ\HLPEDQJL� OHQGXWDQ� EDORN� NH� EDZDK�� .HPXGLDQ� SLSD�
VHORQJVRQJ� OHQWXU�\DQJ�GLEXDW�GDUL�SODVWLF�DWDX�PHWDO GLSDVDQJ�
XQWXN PHQ\HOXEXQJL� WHQGRQ�� 3LSD� WHUVHEXW� GLOHWDNDDQ� GLGDODP�
EHNLVWLQJ� GHQJDQ� SRVLVL� GLDWXU� GDQ� GLWDKDQ� XQWXN� PHPEHQWXN�
SROD� VHVXDL� ELGDQJ� PRPHQQ\D� %HEHUDSD� WLWLN� \DQJ� PHQMDGL�
EDWDV�GDUL�GDHUDK�OLPLW�KDUXV�GLWDQGDL�DJDU�WHQGRQ�WLGDN�EHUDGD�GL�
OXDU�GDHUDK�OLPLW�NDEHO��

�� 3HQJHFRUDDQ� EDORN� SUDWHJDQJ� GDQ� SHODW� GLODNXNDQ� VHFDUD�
EHUVDPDDQ�� +DO� LQL� EHUSHQJDUXK� NHSDGD� SHUKLWXQJDQ� WHJDQJDQ�
VHKLQJJD�SHUKLWXQJDQ�WLGDN�PHPLVDKNDQ�DQWDUD�SHODW�GDQ�EDORN�
�EXNDQ�NRPSRVLW���3HQJHFRUDQ�GLODNXNDQ�GHQJDQ�FRU�GL�WHPSDW��
3HQJHFRUDQ� KDUXV� WHWDS�PHQMDJD�SLSD� VHORQJVRQJ� WHQGRQ� WHWDS�
NRNRK�SDGD�SRVLVLQ\D�GDQ� WLGDN�NHPDVXNDQ�DGXNDQ��NHPXGLDQ�
GLODNXNDQ� SHUDZDWDQ� SHQJHUDVDQ� EHWRQ� VHFXNXSQ\D� VDPSDL�
PHQFDSDL�NHNXDWDQ�WHUWHQWX�

�� 6HWHODK�LWX��WHQGRQ�GLPDVXNNDQ�NH�GDODP�SLSD�VHORQJVRQJ�\DQJ�
VXGDK�GLVLDSNDQ�

�� 3URVHV� MDFNLQJ� �SHQDULNDQ� WHQGRQ�� KDUXV� GLODNXNDQ� VHFDUD�
EHUWDKDS� GLPXODL� GDUL� MDFNLQJ� SDGD� EDORN� PHPDQMDQJ� WHUOHELK�
GDKXOX�� +DO� LQL� GLNDUHQDNDQ� NRQGLVL� GL� ODSDQJDQ� \DQJ� WLGDN�
PHPXQJNLQNDQ� XQWXN� PHODNXNDQ� MDFNLQJ� VHPXD� EDORN� VHFDUD�
EHUVDPDDQ��.DUHQD�EDORN�PHPDQMDQJ�GL�MDFNLQJ�WHUOHELK�GDKXOX�
PDND� SHUOX� GLODNXNDQ� NRQWURO� DSDNDK� SHQDPSDQJ� EDORN� DUDK�
PHOLQWDQJ� PDPSX� PHQDKDQ� EHEDQ� PHUDWD� NH� DWDV� \DQJ�
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GLVHEDENDQ�ROHK�EDORN�DUDK�PHPDQMDQJ��%HULNXW�XUXWDQ�MDFNLQJ�
EDORN�SUDWHJDQJ�DUDK�PHPDQMDQJ�GDQ�PHOLQWDQJ�

D� -DFNLQJ� SHUWDPD� SDGD� EDORN� DUDK� PHPDQMDQJ� GLODNXNDQ�
VHEHVDU�����)R��
3HQJHFHNDQ� NHNXDWDQ� SHQDPSDQJ� EDORN� PHOLQWDQJ� GDODP�
PHQDKDQ�PRPHQ� SRVLWLI� DNLEDW� MDFNLQJ� VHWHODK� VHPXD� EDORN�
DUDK�PHPDQMDQJ�GL�MDFNLQJ�
7XODQJDQ�DWDV� ��'����SDGD�GDHUDK�ODSDQJDQ�
$V¶  ������PP�

�VHQJNDQJ�  ����PP
)F¶  ����03D�
)\  �����03D
E  �����PP
K  ������PP
FRYHU  ����PP�
G  ������± ���± ���± ����� ��������PP

D  �
௦Ǥ௬

ǡ଼ହǤǤ

 �
ଵଷଶଵ ௫ ସ

ǡ଼ହ ௫ ସହ ௫ ହ
 ������ PP

�0Q  ������$V��I\���G�D���
 �����[����� [�����[�������� ± ����������
 ������������1PP
 �������N1P!�0X  �������N1P �2.�

E� 6HWHODK� VHPXD EDORN DUDK PHPDQMDQJ GLMDFNLQJ�� GLODNXNDQ
SHQDULNDQ WHQGRQ��MDFNLQJ��SDGD�EDORN DUDK PHOLQWDQJ VHEHVDU�
�����)R��.DUHQD�NHGXD EDORN VDPD�± VDPD PHQHULPD EHEDQ
PHUDWD NHDWDV PDND WLGDN SHUOX GLODNXNDQ SHQJHFHNDQ
NDSDVLVWDV SHQDPSDQJ WHUKDGDS PRPHQ SRVLWLI��

�� .HPXGLDQ�GLDQJNXUNDQ��IXQJVL�DQJNXU�XQWXN�PHQDKDQ�WHQGRQ�DJDU�
WLGDN�WHUMDGL�VOLS��SHQJJHOLQFLUDQ��GDODP�UDQJND�XSD\D�DJDU�EHEDQ�
DWDX�WHJDQJDQ�WDULNDQ�WHWDS�EHUWDKDQ�SDGD�WHQGRQ�

�� .HPXGLDQ� SURVHV� JURXWLQJ�� SURVHV� LQL� GLODNXNDQ� GHQJDQ�
PHQ\XQWLNNDQ� SDVWD� VHPHQ� VHWHODK� WHQGRQ� GLWDULN� DWDX� VHEHOXP�
EHEDQ�KLGXS�EHNHUMD�
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��� '(6$,1� %(721 35$7(*$1*� 0(1**81$.$1
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����� 'DWD�3HUHQFDQDDQ�%HWRQ�3UDWHNDQ
'DWD�3HUDQFDQJDQ
/�  ������ P
+S�  ������P
%S�  �����P
G
�  ������PP
WIV  �������FP
G�VWUDQG� �������PP
0XWX�EHWRQ�
IFN  ������03D
IFW  �����03D
IFN�VODE  ������03D
0XWX�EDMD�
ISN  ��������03D
ISN���  ��������03D
I\  �������03D
IFNS�W���  ����� 03D
IFWP�W���  ������03D

����� 3HQHQWXDQ 7HJDQJDQ,]LQ�GDUL�EHWRQ�GDQ�EDMD
7HJDQJDQ�,]LQ�GDUL�EHWRQ�GDQ�EDMD
(1��������������± ���������GDQ����
%HVDU� GDUL� JD\D� SUDWHJDQJ� \DQJ� GLEHULNDQ� NHSDGD� EDMD� WLGDN�

EROHK�PHOHELKL�GDUL�JD\D�PDNVLPXP�\DQJ�GLKLWXQJ�

ܲ��� ൌ ܣ ݔ ���ߪ

3DGD�VDDW�MDFNLQJ�

���ߪ ൌ ���ሼ݇ ݔ ݂���Ǣ ݇ͺ ݔ ݂�ͲǤͳ�ሽ

3DGD�VDDW�EHEDQ�OD\DQ�

���ߪ ൌ ���ሼ݇ͳ ݔ ݂���Ǣ ݇ʹ ݔ ݂�ͲǤͳ�ሽ
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'LPDQD�

$S�  �/XDV�SHQDPSDQJ�GDUL�WHQGRQ��PP��
ıSPD[  �PDNVLPXP�WHJDQJDQ�\DQJ�GLEHULNDQ�NHSDGD�WHQGRQ�
N�  � .RHILVLHQ� \DQJ� EHUDGD� GL� QDWLRQDO� DQQH[��

UHNRPHQGDVL�(XURFRGH����
N�  � .RHILVLHQ� \DQJ� EHUDGD� GL� QDWLRQDO� DQQH[��

UHNRPHQGDVL�(XURFRGH����
N�  � .RHILVLHQ� \DQJ� EHUDGD� GL� QDWLRQDO� DQQH[��

UHNRPHQGDVL�(XURFRGH�����
N�  � .RHILVLHQ� \DQJ� EHUDGD� GL� QDWLRQDO� DQQH[��

UHNRPHQGDVL�(XURFRGH����
ISN  �NXDW�WDULN�NDUDNWHULVWLN�GDUL�EDMD�SUDWHJDQJ��03D�
IS���N  � NXDW� WDULN� GDUL� EDMD� SUDWHJDQJ� GHQJDQ� SHUJHVHUDQ�

������03D�
%HVDU�GDUL�WHJDQJDQ�WHNDQ�\DQJ�WHUMDGL�SDGD�EHWRQ�WLGDN�

EROHK�PHOHELKL�GDUL�WHJDQJDQ�PDNVLPXP�\DQJ�GLKLWXQJ�

3DGD�VDDW�MDFNLQJ�

�ߪ  ͲǤ ݔ ݂���

3DGD�VDDW�EHEDQ�OD\DQ�

�ߪ  ͲǤͶͷ ݔ ݂��

7HJDQJDQ�WDULN�

Wߪ ൌ ͳǤͲͲ ݔ ݂���

݂���� ൌ ͲǤ͵ ݔ ݂ܿ݇ଶȀଷ

'LPDQD��
ıF  � 7HJDQJDQWHNDQ� \DQJ� WHUMDGL� SDGD� SHQDPSDQJEHWRQ�

�03D�
ıW  �7HJDQJDQ WDULN�\DQJ� WHUMDGL�SDGD�SHQDPSDQJ EHWRQ�

�03D�
IFN�W�  �NXDW WHNDQ EHWRQ VLOLQGHU�SDGD�KDUL NH�W�03D�
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IFN  NXDW WHNDQ EHWRQ VLOLQGHU�SDGD�KDUL�NH����03D�
IFWN�W�  �NXDW WDULN EHWRQ \DQJ�GLLV\DUDWNDQ���03D�

%HVDU JD\D SUDWHJDQJ� \DQJ� GLEXWXKNDQ GLDPELO
EHUGDVDUNDQ EHEHUDSD SHUVDPDDQ�� \DLWX SHUVDPDDQ� SDGD�
VHUDWDWDV�GDQ�EDZDK�WHQJDK EHQWDQJ VDDW�WUDQVIHU�GDQ�VDDW EHEDQ
OD\DQ�
6DDW�MDFNLQJ�

7HJDQJDQ�WHNDQ�SDGD�WXPSXDQ WNߪ�  ൌ ͲǤͲ݂��ሺ�ሻ
 ������ 03D

7HJDQJDQ�WDULN�SDGD�WXPSXDQ WUߪ�  ൌ ͳǤͲͲ݂��ሺ�ሻ
 ����� 03D

6DDW�EHEDQ�OD\DQ�
7HJDQJDQ�WHNDQ�SDGD�WXPSXDQ WNߪ�  ൌ ͲǤͶͷ݂��

 ��������03D
7HJDQJDQ�WDULN�SDGD�WXPSXDQ WUߪ�  ൌ ͳǤͲͲ݂��

 �����03D
.XDW�7HNDQ�%HWRQ VDDW�MDFNLQJ

.HNXDWDQ�EHWRQ�SDGD�KDUL�NH�W�GLUXPXVNDQ�(1�������
�������VHGHPLNLDQ�

ሻݐFFሺߚ ൌ ݔ݁ ቐܵ ቊͳ െ ൬
ʹͺ

ݐ
൰
ଵȀଶ

ቋቑ

݂FNሺݐሻ ൌ ሺߚFFሺݐሻ ݔ ݂FPሻ െ ͺǤͲͲ ܽܲܯ

'LPDQD�

ȕFF��W�  � .RHILVLHQ� \DQJ� GLSHQJDUXKL� ROHK� PXWX� VHPHQ� GDQ�
XPXU�MDFNLQJ

W�  �8PXU�\DQJ�GLUHQFDQDNDQ��KDUL�

V�  �.RHILVLHQ�PXWX�VHPHQ

IFP  �IFN �������03D
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IFN�W�  �.XDW�WHNDQ�EHWRQ�SDGD�VDDW�XPXU�W��03D�

����� 3HUKLWXQJDQ�3HPEHEDQDQ
'LUHQFDQDNDQ 6HPHQ� \DQJ� GLUHQFDQDNDQ� DGDODK� VHPHQ�
3RUWODQG�WLSH�,��1RUPDO�

ݏ ൌ ͲǤ͵ͺ ሺݏݏ݈ܽܥ ܵሻ

3UDWHJDQJ�GLMDFNLQJ SDGD�XPXU����KDUL

ݐ ൌ ͳͶ ݅ݎ݄ܽ

0DND�

FFሺͳͶሻߚ ൌ ݔ݁ ቐͲǤ͵ͺ ቊͳ െ ൬
ʹͺ

ͳͶ
൰
ଵȀଶ

ቋቑ ൌ ͲǤͺͷ

݂FN ൌ ͶͷǤͲͲ Ǣܽܲܯ ݂FP ൌ ͷ͵ǤͲͲ ܽܲܯ

݂FPሺͳͶሻ ൌ ͲǤͺͷ ݔ ͶͺǤͲͲ ൌ ͶͷǤͲͷ ܽܲܯ

FNሺሻࢌ ൌ Ǥ െ ૡǤ  ൌ ૠǤ ࢇࡼࡹ

6HKLQJJD VHVXDL SHUKLWXQJDQ�� EHWRQ SUDWHNDQ� SDGD
VDDWXPXU�MDFNLQJ�����KDUL��PHPLOLNL NXDW WHNDQ������ 03D�

5HNDSLWXODVL�3HPEHEDQDQ�\DQJ�7HUMDGL
7DEHO������ 5HNDSLWXODVL�SHPEHEDQDQ�GDUL�(7$%6

.RPELQDVL�3HPEHEDQDQ�8OWLPDWH

����'
0RPHQ�WXPSXDQ�NLUL ������ N1P

0RPHQ�ODSDQJDQ ϭϱϱϰ͘ϳ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϲϳϵ͘ϳ N1P
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����'����/��(;�0D[
0RPHQ�WXPSXDQ�NLUL Ͳϳϵϭ͘ϴ N1P

0RPHQ�ODSDQJDQ ϭϴϭϬ͘ϳϬ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϲϵϵ͘ϵ N1P

����'����/��(;�0LQ

0RPHQ�WXPSXDQ�NLUL Ͳϵϱϲ͘ϲ N1P

0RPHQ�ODSDQJDQ ϭϳϱϱ͘ϳϬ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϴϳϯ͘Ϯϯ N1P

9X ϱϰϭ͘ϲϬ N1

7X ϯϮϵ͘ϯ N1P

.RPELQDVL�3HPEHEDQDQ�/D\DQ

�'�VDDW�MDFNLQJ

0RPHQ�WXPSXDQ�NLUL Ͳϱϲϵ͘ϰ N1P

0RPHQ�ODSDQJDQ ϭϭϱϭ͘ϲ N1P

0RPHQ�WXPSXDQ�NDQDQ ͲϱϬϯ͘ϱ N1P
�'��/

0RPHQ�WXPSXDQ�NLUL ������� N1P

0RPHQ�ODSDQJDQ ϭϯϬϯ͘ϵ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϱϳϰ͘ϳ N1P

�'��/��(;�0D[

0RPHQ�WXPSXDQ�NLUL Ͳϱϳϳ͘ϳ N1P

0RPHQ�ODSDQJDQ ϭϯϯϭ͘ϰ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϰϴϴ͘ϭ N1P

�'��/��(;�0LQ
0RPHQ�WXPSXDQ�NLUL ͲϳϮϮ͘Ϯ N1P

0RPHQ�ODSDQJDQ ϭϮϳϲ͘ϱ N1P

0RPHQ�WXPSXDQ�NDQDQ Ͳϲϲϭ͘ϰ N1P
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8QWXN� SHUKLWXQJDQ� VWUXNWXU� SUDWHNDQ�� (1�������������� ±
������� PHPEHULNDQ� VWDQGDU�PRPHQ�PRPHQ� \DQJ� GLJXQDNDQ� XQWXN�
PHQJKLWXQJ�NHNXDWDQ�SHUOX�KDUXV�PHUXSDNDQ� MXPODK�PRPHQ�DNLEDW�
UHDNVL�\DQJ�GLWLPEXONDQ�ROHK�SUDWHJDQJ��GHQJDQ�VXDWX�IDNWRU�EHEDQ�
VHEHVDU� �����IDYRXUDEOH�� GDQ� ���� �XQIDYRXUDEOH��� VHUWD PRPHQ�
DNLEDW�EHEDQ�WHUIDNWRU�

6HKLQJJD��XQWXN�SHUKLWXQJDQ�NHNXDWDQ�OD\DQ��VHUYLFHDELOLW\��
GDQ�SHUKLWXQJDQ�JD\D�SUDWHJDQJ��SHPPHEDQDQ�\DQJ� GLSDNDL� DGDODK�
EHEDQ�GHQJDQ�IDNWRU������VHGDQJNDQ�XQWXN�PHQJKLWXQJ�NXDW�VWUXNWXU�
WHWDS�PHQJJXQDNDQ�NRPELQDVL�EHEDQ�XOWLPDWH�

����� $QDOLVLV�3HQDPSDQJ
0HQFDUL�OHEDU�HIHNWLI
(1���������������������
ܾHII ൌ σܾHII�L  ܾʹ  ܾ

*DPEDU������ 'HILQLVL�OR�XQWXN�SHQHQWXDQ�OHEDU�HIHNWLI��6XPEHU��
(XURFRGH�������

*DPEDU������ 3DUDPHWHU�SHQHQWXDQ�OHEDU�HIHNWLI��6XPEHU��
(XURFRGH�������
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6HVXDL� GHQJDQ� SDUDPHWHU� GL� JDPEDU� ���� GDQ� JDPEDU� ����� PDND�
GLGDSDWNDQ�QLODL�

݈� ൌ ʹͶǤͲͲ ݉

݈� ൌ ͲǤͺͷ ݔ ሺʹͶሻ ൌ ʹͲǤͶͲ ݉

ܾZ ൌ ͲǤͷͲ ݉

ܾ� ൌ ܾ� ൌ ͲǤͷ ݔ ሺ െ ͲǤͷͲሻ ൌ ͳǤʹͷ ݉

ͲǤʹ ݈� ൌ ͲǤʹ ݔ ʹͲǤͶͲ ൌ ͶǤͲͺ ݉

ܾHII�� ൌ ܾHII�ʹ ൌ ͲǤʹ ݔ ʹǤͺ  ͲǤͳ ݔ ʹͲǤͶͲ ൌ ʹǤʹͻ ݉

0DND�GLSDNDL�EHII��  �EHII��  �����P

ܾHII ൌ ͳǤʹͷ  ͳǤʹͷ  ͲǤͷͲ ൌ ͵ǤͲͲ ݉

6HKLQJJD QLODL EHII�\DQJ�GLSDNDL DGDODK�� P��6HVXDL GHQJDQ
SHUV\DUDWDQ SHUWDPD GLPDQD OHEDU HIHNWLI VD\DS EDORN�7�WLGDN EROHK
PHOHELKL VHSHUHPSDW EHQWDQJ EDORN DWDX������P��3HQJJXQDDQ OHEDU
HIHNWLI� GL� GDODP SHUKLWXQJDQ EHWRQ SUDWHNDQ KDQ\D GLJXQDNDQ� SDGD�
VDDW DQDOLVLV WHJDQJDQ� \DQJ� WHUMDGL� SDGD� EHWRQ SUDWHNDQ VHQGLUL��
VHPHQWDUD XQWXN SHUKLWXQJDQ EHEDQ�\DQJ�DGD OHEDU�\DQJ�GLJXQDNDQ
LDODK VHEHVDU������P��VHVXDL GHQJDQ MDUDN DQWDU EDORN SUDWHNDQ�\DQJ�
VHVXQJJXKQ\D�

/XDV�SHQDPSDQJ EDORN SUDWHNDQ GLGDSDW VHEDJDL EHULNXW�
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ൌ
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1LODL�VWDWLV�PRPHQ�JDULV�QHWUDO�SHQDPSDQJ�EDORN�VHEDJDL�EHULNXW�
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����� 3HQHQWXDQ�7HQGRQ�<DQJ�'LJXQDNDQ
6HWHODK�GLGDSDW�GDWD�GDWD�GLDWDV�GLSHUOXNDQ�QLODL�EDWDVDQ�OHWDN�

NDEHO�WHQGRQ�KHQGDN�GLSDVDQJ�\DQJ�GLVHEXW�GDHUDK�OLPLW�NDEHO�NDEHO��
7HQGRQ� GLSDVDQJ� SDGD� GDHUDK� \DQJ� PHQ\HEDENDQ� EHWRQ� PHQMDGL�
WHUWHNDQ�GLPDQD�GDHUDK�WHUVHEXW�GLEDWDVL�ROHK�QLODL�GDQ�ZLOD\DK�NHUQ�
SDGD�SHQDPSDQJ�EDORN�
'LPDQD�
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.HWHUDQJDQ�

.W  �NHUQ�DWDV �P�

.E  �NHUQ�EDZDK �P�
,�  �PRPHQ�LQHUVLD �P��
1LODL�,NRPSRVLW GLGDSDW�VHEDJDL�EHULNXW�
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0HQFDUL�*D\D�3UDWHJDQJ�$ZDO��)R�
'LJXQDNDQ�GHFNLQJ��VHOLPXW�EHWRQ�� ����PP�

� (NVHQWULVLWDV�SDGD�WXPSXDQ��H� ������ ����PP��GL�DWDV�FJF�
� (NVHQWULVLWDV WHQJDK�EHQWDQJ��H��  �\E�� G¶� ����'WXO� �����±

����± ������������ �����P� �����PP
%HVDU JD\D� SUDWHJDQJ� \DQJ� GLEXWXKNDQ� GLDPELO� EHUGDVDUNDQ�

EHEHUDSD� SHUVDPDDQ�� \DLWX� SHUVDPDDQ� SDGD� VHUDW� DWDV� GDQ� EDZDK�
WHQJDK�EHQWDQJ�VDDW�WUDQVIHU�GDQ�VDDW�EHEDQ�OD\DQ�
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0RPHQWXPSXDQNLUL  ����� N1P
0RPHQODSDQJDQ  �������N1P
0RPHQWXPSXDQNDQDQ  ������ �N1P
H�WHQJDKEHQWDQJ  ����� P
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0RPHQODSDQJDQ  ������� N1P
0RPHQWXPSXDQNDQDQ  �������N1P
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.HKLODQJDQ SUDWHJDQJ GLSHUNLUDNDQ������PDND�ȍ� �����
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3P�  ������N1

6HKLQJJDXQWXNWHJDQJDQDZDO��GLEHUL�
3P�  ���� N1
$VXPVL NHKLODQJDQ JD\D SUDWHJDQJ VHEHVDU�����PDND�
3P  ������ N1

����� .RQWURO 7HJDQJDQ�6HEHOXP�.HKLODQJDQ�
287387�GDUL�(7$%6�GHQJDQ�NRPELQDVL��'
0RPHQ WXPSXDQ NLUL  ��������N1P
0RPHQ ODSDQJDQ  ������� N1P
0RPHQ WXPSXDQ NDQDQ  ������ �N1P
H�WHQJDK EHQWDQJ  ����� P
7HJDQJDQ�SDGD�WHQJDK EHQWDQJ
VHUDW DWDV�
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3HQHQWXDQ�7HQGRQ
N�ISN  �������0SD��VWUDQG�VWUHVV�UHOLHYHG�
ISN  �IS���N  ��������03D

(1���������������������PHQ\DUDWNDQ�WHJDQJDQ�L]LQ�WHQGRQ�

ISL  �����IS���N  �������0SD��VWUDQG�VWUHVV�UHOLHYHG�

/XDV�WHQGRQ� �3PR�ISL  ������ PP�

7HQGRQ�EDMD�\DQJ�DNDQ� GLSDNDL�GHQJDQ� VSHN�GDUL�PXOWLVWUDQG SRVW�
WHQVLRQLQJ VHEDJDL�EHULNXW��

7HQGRQ�XQLW  ����

MXPODK�VWUDQG  ��

0LQ�EUHDNLQJ�ORDG  �������N1

'�VWUDQG  �����PP

MXPODK�WHQGRQ  ����

'�GXFW  �����PP

/XDV�WHQGRQ�\DQJ�GLJXQDNDQ

$�SDNDL  �������PP�

$�SDNDL�!�$�SHUOX  2.

1LODL�WHJDQJDQ�SDNDL

I�SDNDL� �3PR�$�SDNDL  ������0SD
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����� .HKLODQJDQ�*D\D�3UDWHJDQJ

*DPEDU������ $OXU�NHKLODQJDQ�SUDWHNDQ�SDGD�(1��������������

.HKLODQJDQ�SUDWHNDQ�DGDODK�EHUNXUDQJQ\D�JD\D�SUDWHNDQ�GDODP�
WHQGRQ� VDDW� WHUWHQWX� GLVEDQGLQJ� SDGD� VDDW� VWUHVVLQJ�� .HKLODQJDQ�
SUDWHNDQ�GDSDW�GLNHORPSRNNDQ�NH�GDODP�GXD�NDWHJRUL��\DLWX�

D� .HKLODQJDQ VHJHUD��NHKLODQJDQ ODQJVXQJ�
�(1���������������������
.HKLODQJDQ� ODQJVXQJ� DGDODK� NHKLODQJDQ� JD\D� DZDO� SUDWHNDQ�

VHVDDW�VHWHODK�SHPEHULDQ�JD\D�SUDWHNDQ�SDGD�SDGD�NRPSRQHQ�EDORN�
SUDWHNDQ��.HKLODQJDQ�VHFDUD�ODQJVXQJ�WHUGLUL�GDUL��

$VXPVL NHKLODQJDQ VHJHUD  ���
3MDFNLQJ  �����.1

E� .HKLODQJDQ DNLEDW SHUSHQGHNDQ HODVWLV
�(1�����������������������
'LNDUHQDNDQ�MXPODK�WHQGRQ�\DQJ�GLJXQDNDQ�KDQ\D�EHUMXPODK���

EXDK��PDND�NHKLODQJDQ�JD\D�SUDWHNDQ�DNLEDW�SHUSHQGHNDQ�HODVWLV�WLGDN�
PHPSHQJDUXKL�

F� .HKLODQJDQ DNLEDW JHVHNDQ��ZREEOH�HIIHFW�
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�(1�����������������������
3HUKLWXQJDQ� NHKLODQJDQ� SUDWHNDQ� GLDNLEDWNDQ� ROHK� JHVHNDQ�

DQWDUD�PDWHULDO�EHWRQ�GDQ�EDMD�SUDWHNDQ�VDDW�SURVHV�SHPEHULDQ�JD\D�
SUDWHNDQ�� .HKLODQJDQ� SUDWHNDQ� DNLEDW� JHVHNDQ� �ZREEOH� HIIHFW��
GLKLWXQJ�GHQJDQ�SHUXPXVDQ�VHEDJDL�EHULNXW��

οܲߤሺݔሻ ൌ ݔܽ݉ܲ ሺͳ െ ݁ିఓሺఏା௫ሻሻ
'LPDQD �
ǻ3ʅ  �.HKLODQJDQ DNLEDW JHVHNDQ��03D�
H�  �ELODQJDQ�QDWXUDO�����
ȝ�  �.RHILVLHQ IULNVL GDUL NXUYDWXU EDMD SUDWHJDQJ
.�  �.RHILVLHQ ZREEOH�HIIHFW
Į�  �VXGXW�NHOHQJNXQJDQ�WHQGRQ�ሺͺ݂Ȁܮሻ
3PD[  �*D\D�SUDWHJDQJ�DZDO�\DQJ�GLEHULNDQ��N1�

'DUL�D\DW�����GDQ�����SDVDO WHUVHEXW��GLGDSDW NRHILVLHQ�
ȝ  ������ZLUH�VWUDQG�WHQGRQ�
N  �������ZLUH�VWUDQG�WHQGRQ�
ሻݔሺߤܲ ൌ ͳ͵͵ͷǤͲͷ ݔ ݁ିǤଵଽ ௫ ሺǤଽ ାǤହ ௫ ଶସሻ ൌ ͳʹͶǤͲʹ ݇ܰ
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0DND SHUVHQWDVH NHKLODQJDQ SUDWHJDQJ DNLEDW JHVHN�DGDODK
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G� $NLEDW VHOLS DQJNHU
.HKLODQJDQ�DNLEDW�SHQJDQJNXUDQ�VOLS�DQJNXU�WHUMDGL�VDDW�WHQGRQ�

EDMD�GLOHSDV�VHWHODK�PHQJDODPL�SHQDULNDQ�GDQ�JD\D�SUDWHNDQ�GLDOLKNDQ�
NH� DQJNXU�� 5XPXV� SHUKLWXQJDQ� NHKLODQJDQ� SUDWHNDQ� DNLEDW�
SHQJDQJNXUDQ�
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'LPDQD�
/GL  �SDQMDQJ GDUL SHQJDUXK NHKLODQJDQ�VOLS�DQJNHU�P�
(F  0RGXOXV�HODVWLVLWDV GDUL EHWRQ��0SD�
(S  0RGXOXV�HODVWLVLWDV GDUL EDMD SUDWHJDQJ��0SD�
ȕ  .HPLULQJDQ GDUL JDULV NHKLODQJDQ JD\D JHVHN

 ���3¨ȝ�[� [�3������/�
ǻV  %HVDU VHOLS GDUL DQJNHU��DPELO QLODL���� �PP�
/�  �EHQWDQJ�VWUXNWXU�EHWRQ�P�

݅݀ܮ ൌ ඨ
ʹͲͲͲͲͲ ݔ ʹͷ͵ͶǤͷ ݔ ʹǤͷ

ͶǤͶ
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1LODL�/GL OHELK�EHVDU�GDUL� SDQMDQJ� VHWHQJDK�EHQWDQJ�� VHKLQJJD�
SHUOX�GLKLWXQJ�NHKLODQJDQ�DNLEDW�VOLS�DQJNHU

οܲݏ ݁݊݀ ൌ ʹ ݔ ͷǤͺ ݔ ሺͳǤ െ ͳʹሻ ൌ ͶǤͳ݇ܰ
0DND SHUVHQWDVH NHKLODQJDQ SUDWHJDQJ DNLEDW�VOLS�DQJNHU�DGDODK
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H� .HKLODQJDQ DNLEDW NHNDQJDQ NRORP
.RQVWUXNVL�EHWRQ SUDWHNDQ GHQJDQ GHVDLQ FRU PRQROLW SHUOX

GLSHUKLWXQJNDQ NHKLODQJDQ SUDWHNDQ DNLEDW NHNDQJDQ NRORP��+DO�LQL�
WHUMDGL NDUHQD VDDW GLODNXNDQ� MDFNLQJ�EHWRQ WHUNHNDQJ�ROHK�NHNDXDQ
NRORP��*D\D�SHUODZDQDQ�\DQJ�GLEHULNDQ ROHK�NRORP PHQDKDQ UHDNVL
SHUSHQGHNDQ EHWRQ DNLEDW JD\D�MDFNLQJ�\DQJ�WHUMDGL��*D\D�SHUODZDQDQ
NRORP�LQL�PHQ\HEDENDQ EHUNXUDQJQ\D JD\D SUDWHNDQ NDUHQD VHEDJLDQ
JD\D SUDWHNDQ�\DQJ�GLEHULNDQ GLJXQDNDQ PHQJDWDVL SHUODZDQDQ JD\D
NRORP�

6HPDNLQ NDNX NRPSRQHQ NRORP� \DQJ� PHQJHNDQJ EDORN
SUDWHNDQ PDND VHPDNLQ EHVDU JD\D SUDWHNDQ� \DQJ� KLODQJ XQWXN
PHODZDQ NRORP�DJDU�PHQJLNXWL OHQWXUDQ EDORN DNLEDW JD\D� MDFNLQJ��

οܲݏ ݁݊݀ ൌ Ͳ>ͬϮͿ݅݀ܮሺߚʹ
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+DO� LQL� MXJD�PHQ\HEDENDQ VHPDNLQ EHVDUQ\D PRPHQ�\DQJ�GLWHULPD
NRORP VHEDJDL NRQWULEXVL GDUL� MDFNLQJ� \DQJ� WHUMDGL��6HEDOLNQ\D MLND
NRORP GLGHVDLQ WLGDN NDNX PDND JD\D SUDWHNDQ�\DQJ�KLODQJ VHPDNLQ
NHFLO VHUWD PRPHQ�\DQJ�GLWHULPD NRORP�MXJD�EHUNXUDQJ��

8QWXN PHQJHOLPLQDVL NHKLODQJDQ SUDWHJDQJ DNLEDW NHNDQJDQ
NRORP� GDQ� PHQJKLQGDUL PRPHQ NRPXODWLI� \DQJ� WHUMDGL� SDGD� GDVDU
NRORP ODQWDL GDVDU��PDND�SDGD�VDDW� MDFNLQJ��GDVDU NRORP WLDS ODQWDL
GLGHVDLQ GHQJDQ VHQGL��GDODP UHDOLVDVLQ\D GLODSDQJDQ PHQJJXQDNDQ
SHQDPSDQJ OLQJNDUDQ�GDQ�PHQJJXQDNDQ SHQJHNDQJ�VSLUDO��3HUXEDKDQ
SHQDPSDQJ� \DQJ� VLJQLILNDQ� SDGD� GDVDU NRORP�� PHPSHUNHFLO
NHPDPSXDQ NRORP XQWXN PHQDKDQ PRPHQ�\DQJ�WHUMDGLDNLEDW�MDFNLQJ

'DSDW�GL�KLWXQJ NHKLODQJDQ�\DQJ�WHUMDGL DNLEDW GHVDLQ VHQGL�LQL��
3HUXPXVDQ� \DQJ� GLJXQDNDQ� XQWXN� NHKLODQJDQ� JD\D� SUDWHNDQ� DNLEDW�
NHNDQJDQ�NRORP�LDODK�VHEDJDL�EHULNXW��
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QLODL�PRPHQ�LDODK�VHEDJDL�EHULNXW
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0DND SHUVHQWDVH NHKLODQJDQ SUDWHJDQJ DNLEDW NHNDQJDQ NRORP�DGDODK
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7RWDO�NHKLODQJDQ VHJHUD  ������ 2.�GLEDZDK�DVXVPVL�
3P�  ��������N1P

I� .HKLODQJDQ $NLEDW :DNWX��7LGDN /DQJVXQJ�
�(1���������������������
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+LODQJQ\D JD\D DZDO� \DQJ� DGD WHUMDGL VHFDUD EHUWDKDS� GDQ� GDODP
ZDNWX� \DQJ� UHODWLI� ODPD� �WLGDN VHFDUD ODQJVXQJ VHNHWLND VDDW
SHPEHULDQ JD\D SUDWHNDQ�

J� .HKLODQJDQ DNLEDW UHODNVDVL EDMD
5HODNVDVL EDMD� DGDODK� EHUNXUDQJQ\D WHJDQJDQ GDODP EDMD

DNLEDW EHUMDODQQ\D ZDNWX�SDGD�SDQMDQJ WHWDS� 5XPXV SHUKLWXQJDQ
NHKLODQJDQ SUDWHNDQ DNLEDW UHODNVDVL EDMD�
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'LPDQD�
¨ıSU  � .HKLODQJDQ� JD\D� SUDWHJDQJ� DNLEDW� UHODNVDVL� GDUL�

EDMD��03D�
ıSL  �*D\D�\DQJ�GLDODPL�EDMD� �3P� �N1�
ȡ����  �NDUDNWHULVWLN�EDMD�SUDWHJDQJ��������
ȝ  �UDVLR�WHJDQJDQ�L]LQ SDNDL��ıSL�ISN�
W  � ZDNWX� GLPDQD� NHKLODQJDQ� DNLEDW� UHODNVDVL� EDMD�

GLWLQMDX� �MDP��� 'LUHQFDQDNDQ� JHGXQJ� EHUXPXU�
��WDKXQ��W� �������MDP�

H  �ELODQJDQ�QDWXUDO�����
3HUHQFDQDDQ�GLJXQDNDQ�WHQGRQ�VWUDQG�VWUHVV�UHOLHYHG GHQJDQ

PXWX�����03D��PDND�
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K� .HKLODQJDQ DNLEDW VXVXW��UDQJNDN��GDQ�UHODNVDVL EDMD
3DGD� (1��������������� NHKLODQJDQ JD\D SUDWHJDQJ� \DQJ�

GLSHQJDUXKL ZDNWX��EHVDU NHKLODQJDQ GLKLWXQJ VHNDOLJX VGHQJDQ���
UXPXV�SDGD�SDVDO��������3HUVDPDDQ������VHEDJDL EHULNXW�
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'LPDQD�
¨ıF�V�U  �.HKLODQJDQ WHJDQJDQ�\DQJ�GLSHQJDUXKL ZDNWX�

�03D�
İFV  �HVWLPDVL GDUL UHJDQJDQ VXVXW
(S  0RGXOXV�HODVWLVLWDV GDUL EDMD��03D�
¨ıS�U  �WHJDQJDQ DNLEDW UHODNVDVL EDMD��03D�
(FP  �0RGXOXV�HODVWLVLWDV GDUL EHWRQ��03D�
ĳ�W�W��  �NRHILVLHQ UDQJNDN�SDGD�ZDNWX�W�VDDWGLEHUL

WHJDQJDQ�GL�ZDNWX�W�
ıF�43  �WHJDQJDQ�GL�WHQGRQ�DNLEDW EHEDQ VHQGLUL��JD\D

SUDWHJDQJ DZDO��GDQ�PRPHQ HNVWHUQDO ODLQQ\D�GL�
ZDNWX GLWLQMDX��03D�

$S  �7RWDO�OXDV�WHQGRQ�SDGD�GDHUDK�\DQJ�GLWLQMDX��PP��
$F  �7RWDO�OXDVEHWRQ�SDGD�GDHUDK�\DQJ�GLWLQMDX��PP��
,F  �0RPHQ LQHUVLD GDUL�VWUXNWXU��PP��
=FS  �HNVHQWULVLWDV�WHQGRQ��PP�

'DUL�SHUKLWXQJDQ VHEHOXPQ\D��GLDPELO QLODL�
(S  �����������03D
¨ıS�U  ����� 03D
(FP  ����������03D
ıF�43  ������ 03D
$S  �������� PP�

$F  ����� P�

,F  ���� P�

=FS  ����� P

6HKLQJJD��DGD���YDULDEHO�\DQJ�EHOXP GLNHWDKXL�GDQ�SHUOX GLFDUL \DLWX
İFV GDQ�ĳ�W�W���
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3HUKLWXQJDQ�İFV
'LKLWXQJVHVXDL�(1��������������&KDSWHU�������
�ߝ� ൌ �ߝ�  �ߝ�
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'LPDQD�
İFD����  �UHJDQJDQ DNLEDW PXWX EHWRQ
İFG����  �UHJDQJDQ DNLEDW EHWRQ�\DQJ�HQJHULQJ�SDGD�ZDNWX WLQMDX
İFG����  � UHJDQJDQ DNLEDW EHWRQ� \DQJ� PHQJHULQJ� SDGD� DZDO� �OLKDW�

WDEHO�����
NK  �.RHILVLHQ EHGDVDUNDQ NHOHPEDSDQ�UHODWLYH�GDQ�PXWX EHWRQ�

�OLKDW�7DEHO�����
IFN  �.XDW PXWX EHWRQ����KDUL��03D�

7DEHO������ QLODL�GDUL�İFG�� �XQWXN�EHWRQ�GHQJDQ�VHPHQ�NHODV�QRUPDO

�6XPEHU��(XURFRGH�������
7DEHO������ 1LODL�GDUL�.K

�6XPEHU��(XURFRGH�������
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0DND GLDPELO QLODL�
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3HUKLWXQJDQ�ĳ�W�W��

3HUKLWXQJDQ�GLODNXNDQ VHVXDL GHQJDQ SURVHGXU�\DQJ�DGD�SDGD�
3DVDO�������)LJXUH�����GDQ�GLGDSDWNDQ QLODLQ\D� �����

*DPEDU������ +XEXQJDQ�.HKLODQJDQ�WHUKDGDS�ZDNWX

οܿߪ  ݏ  ݎ ൌ ͳǤʹͻ ܽܲܯ

ǻ3�F�V�U  �$S�[�¨ıF�V�U  �������N1

0DND SHUVHQWDVH NHKLODQJDQ SUDWHJDQJ EHUGDVDUNDQ ZDNWX�DGDODK
Ψ�ο� ൌ Ǥͻ͵ Ψ

.HKLODQJDQ SUDWHJDQJ�WRWDO  ������ �
3�P�W  ������.1
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$F�  OXDV SHQDPSDQJ EHWRQ VHWHODK�SDGD�DUHD�GLVWULEXVL��PP��
IFG  WHJDQJDQ GHVDLQ GDUL NXDW WHNDQ EHWRQ��03D�
E�  �SDQMDQJ�DUHD�GLEHODNDQJ DQJNXU��PP�
G�  �SDQMDQJ�DUHD�GLEHODNDQJ DQJNXU��PP�
E�  �SDQMDQJ�SDGD�DUHD�GLVWULEXVL��PP�
G�  �SDQMDQJ�SDGD�DUHD�GLVWULEXVL��PP�

'DUL�SHPLOLKDQ DQJNXU� GLGDSDWNDQ�GDWD�
E�  �����PP
G�  �����PP
E���DPELO��E����EZ  �����PP
G���DPELO��G��  �����PP

$S  �������� PP�

$F�  ��������� PP�

$F�  ��������PP�

IFG  ��� 0SD

ݑܴ݀ܨ ൌ Ͷͷ͵ͷǤͳ ݔ ͵Ͳݔඨ
ʹͲͲͲ

Ͷͷ͵ͷǤͳ
ൌ ͵͵ͻʹǤͻʹ ݇ܰ

3P�  ����� N1
*D\D�SHQDKDQ OHELK EHVDU GDUL�3P��
1DPXQ WHWDS GLEHUL WXODQJDQ GDHUDK DQJNXU�

D� $UDK9HUWLNDO
3DQMDQJ� �K  ����P
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0EXUVW  ������� N1P

3EXUVW  ������� N1
'LUHQFDQDNDQ WXODQJDQ GHQJDQ�'����I\ ����03D
$�SHUOX  ������� PP�

$'����GRXEOH�OHJ�  ������PP�

3HPDVDQJDQGDUL����K����K
���K  ����PP
�K  ����PP
3DQMDQJ�  ����PP
DPELO�V�  �����PP
'LSDVDQJ�GRXEOH�OHJ�VWLUXS�'������

$UDK�+RUL]RQWDO
3DQMDQJ� �E  ����P
0E  ������N1P
)EW  �������N1
'LUHQFDQDNDQ WXODQJDQ GHQJDQ�'����I\�  �����03D
$�SHUOX  ��������PP�

$'����GRXEOH�OHJ�  ��������PP�

3HPDVDQJDQGDUL����E����E
���E  ����PP
�E  �����PP
3DQMDQJ� �����PP

ݐݏݎݑܾܯ ൌ
ܲ݉Ͳ
ͺ

ሺ݄ െ ܽሻ

ݐݏݎݑܾܲ ൌ
ܾܯ
ͲǤͷ݄
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DPELO�V� �����PP
'LSDVDQJ�GRXEOH�OHJ�VWLUXS�'������

3HUHQFDQDDQ�WXODQJDQ GDHUDK WHUNHOXSDV��
3DGD� GDHUDK� SHQ\DOXUDQ� JD\D� SUDWHJDQJ�� WHJDQJDQ� \DQJ�

WHUMDGL�GLGDODP�WHQGRQ�EXNDQ�KDQ\D�NRPSUHVL��QDPXQ�MXJD�WHJDQJDQ�
WDULN��7HJDQJDQ�WDULN�\DQJ�WHUGDSDW�SDGD�SHUPXNDDQ�XMXQJ�EHWRQ�DNDQ�
FHQGHUXQJ� WHUNXSDV��XQWXN� LWX� GLVHGLDNDQ� WXODQJDQ� WDPEDKDQ��/LKDW�
DUHD�WDULN�NXSDV�SDGD�JDPEDU����

*DPEDU������ ,VREDU�GDUL�WHJDQJDQ�EHWRQ�SDGD�GDHUDK�DQJNXU�
�6XPEHU��*LOEHUW��0LFNOHERURXJK��	�5DQ]L�������

7�<� /LQ�PHUHNRPHQGDVLNDQ�7  ����)R
)R  �������N1
7  �����N1
I\  ������03D
$V� �7�I\  ������PP�

$V�'��  �����PP�

Q  �
V  ��� PP
'LSDVDQJ WXODQJDQ XMXQJ '������

3HUHQFDQDDQ�KLGUROLN�MDFN
6HVXDL GHQJDQ EURVXU� 96/�� XQWXN PHQDULN� WHQGRQ� VXSD\D

PHQJKDVLONDQ JD\D SUDWHJDQJ GLJXQDNDQ DODW� MDFNLQJ� GHQJDQ
VSHVLILNDVL�
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'HVLJQDWLRQ  =3(�������C
-DFN�FDSDFLW\  ����.1

3HUHQFDQDDQ�*URXWLQJ�

6HVXDL GHQJDQ EURVXU�96/  IF�FXEH����03D
IF
�JURXWLQJ  a��03D

'DHUDK�/LPLW�.DEHO
$JDU� WHJDQJDQ� WHUMDGL� WLGDN� PHOHELKL� WHJDQJDQ� L]LQ�� PDND�

SHQHPSDWDQ� WHQGRQ� KDUXV� GLGDODP� DUHD GDHUDK� OLPLW� NDEHO� \DQJ�
GLKLWXQJ�VHEDJDL�EHULNXW�

H���GLDPELO�\DQJ�WHUNHFLOGDUL�

݁ͳ 
���ܯ����

ܲ��

ܼ��� ݔ ݂��ǡͲ

ܲ��
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���ߙ
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���ܯ����

ܲ��
െ
ܼ������ ݔ ݂��ǡͲ

ܲ��
െ

ͳ

������ߙ
H���GLDPELO�\DQJ�WHUNHFLO GDUL�

݁ʹ 
������ܯ�

ܲ��

ܼ��� ݔ ݂��ǡ�

ܲ��


ͳ

���ߙ

݁ʹ 
������ܯ�

ܲ��
െ
ܼ������ ݔ ݂��ǡ�

ܲ��
െ

ͳ

������ߙ

'LPDQD�H��GDQ�H��EHUMDUDN GDUL FJF�

5HNDSLWXODVL SHUHQFDQDDQ�
/�  ���������PP
H�ODSDQJDQ  ��� PP
H�WXPSXDQ  ��������PP
IRNXV  ������� PP
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'�WHQGRQ�  �������PP
D�  ������ PP�

.RRUGLQDW�.DEHO
\W  ������ PP
\E  ������ PP
<�� � �I[�O�[��OA�

3P�  �������N1
0�  �������N1P

ĮWRS  �$�=WRS ����P
ĮERWWRP  �$�=ERWWRP  ����P
=WRS  ����P�

=ERWWRP  ����P�
IFW��  �������N1�P�

IFF��  ����������N1�P�

3�P�W  �������.1
07  ������N1P

ĮWRS�NRPSRVLW  �$�=WRS� �����P
ĮERWWRP�NRPSRVLW  �$�=ERWWRP� �����P
=WRSNRPSRVLW  ����P�

=ERWWRPNRPSRVLW  ����P�

IFW�W  �������N1�P�

IFF�W  ���������N1�P�



���

*DPEDU������ 'DHUDK�/LPLW�NDEHO



���

^ƚ
Ăƚ
ŝŽ
Ŷ�
;ŵ

Ϳ
dƌ
ĂŶ

ƐĨĞ
ƌ�

D
Žŵ

ĞŶ
ƚ�

;<
Eŵ

Ϳ

^Ğ
ƌǀ
ŝĐĞ

�
D
Žŵ

ĞŶ
ƚ�

;<
Eŵ

Ϳ

<Ž
Žƌ
Ěŝ
ŶĂ

ƚ�
ĐŐ
Đ

<Ž
Žƌ
Ěŝ
ŶĂ

ƚ�
dĞ

ŶĚ
ŽŶ

�
;ŵ

ŵ
Ϳ

Ğď
ϭ

Ğď
Ϯ

Ğď
�Ɖ
ĂŬ
Ăŝ

Ğď
Ğƚ
ϭ

Ğƚ
Ϯ

Ğƚ
�Ɖ
ĂŬ
Ăŝ

Ğƚ
<Ž

Ŷƚ
ƌŽ
ů

<Ž
Ŷƚ
ƌŽ
ů

�Ă
ůŽ
Ŭ��

Ăǁ
ĂŚ

�Ă
ůŽ
Ŭ��

ƚĂ
Ɛ

Ϭ͘
ϬϬ

Ͳϰ
ϳϴ

͘ϯ
ϭ

Ͳϱ
ϱϬ

͘ϵ
ϴ

ϴϳ
ϱ͘
ϯϲ

ϭϬ
ϳϱ

͘ϯ
ϲ

ϭϯ
ϯ͘
ϮϮ

ϭϴ
ϱϱ

͘ϰ
ϵ

ϭϯ
ϯ͘
ϮϮ

ϳϰ
Ϯ͘
ϭϯ

Ͳϭ
ϲϴ

ϵ͘
ϴϮ

Ͳϴ
ϱϬ

ϲ͘
ϭϱ

Ͳϭ
ϲϴ

ϵ͘
ϴϮ

Ϯϱ
ϲϱ

͘ϭ
ϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϭ͘
ϮϬ

Ͳϰ
ϳϴ

͘ϯ
ϭ

Ͳϱ
ϱϬ

͘ϵ
ϴ

ϴϳ
ϱ͘
ϯϲ

ϭϬ
ϰϯ

͘ϰ
ϯ

ϭϯ
ϯ͘
ϮϮ

ϭϴ
ϱϱ

͘ϰ
ϵ

ϭϯ
ϯ͘
ϮϮ

ϳϰ
Ϯ͘
ϭϯ

Ͳϭ
ϲϴ

ϵ͘
ϴϮ

Ͳϴ
ϱϬ

ϲ͘
ϭϱ

Ͳϭ
ϲϴ

ϵ͘
ϴϮ

Ϯϱ
ϲϱ

͘ϭ
ϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϭ͘
ϳϬ

Ͳϯ
ϯϮ

͘Ϯ
ϳ

Ͳϯ
ϳϱ

͘ϵ
ϳ

ϴϳ
ϱ͘
ϯϲ

ϵϲ
ϱ͘
ϵϲ

Ϯϳ
ϲ͘
ϳϲ

ϭϵ
ϵϵ

͘Ϭ
ϯ

Ϯϳ
ϲ͘
ϳϲ

ϱϵ
ϴ͘
ϲϬ

Ͳϭ
ϱϬ

Ϯ͘
ϬϮ

Ͳϴ
ϯϭ

ϴ͘
ϯϱ

Ͳϭ
ϱϬ

Ϯ͘
ϬϮ

Ϯϯ
ϳϳ

͘ϯ
ϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϭ͘
ϮϬ

Ͳϭ
ϴϴ

͘ϳ
ϯ

ͲϮ
Ϭϯ

͘ϰ
ϲ

ϴϳ
ϱ͘
ϯϲ

ϴϵ
ϭ͘
ϴϰ

ϰϭ
ϳ͘
ϴϰ

Ϯϭ
ϰϬ

͘ϭ
ϭ

ϰϭ
ϳ͘
ϴϰ

ϰϱ
ϳ͘
ϱϮ

Ͳϭ
ϯϭ

ϲ͘
ϴϵ

Ͳϴ
ϭϯ

ϯ͘
ϮϮ

Ͳϭ
ϯϭ

ϲ͘
ϴϵ

Ϯϭ
ϵϮ

͘Ϯ
ϱ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϭ͘
ϮϬ

Ͳϭ
ϴϱ

͘ϭ
ϭ

Ͳϭ
ϵϵ

͘ϯ
ϳ

ϴϳ
ϱ͘
ϯϲ

ϴϵ
ϭ͘
ϴϰ

ϰϮ
ϭ͘
ϯϵ

Ϯϭ
ϰϯ

͘ϲ
ϲ

ϰϮ
ϭ͘
ϯϵ

ϰϱ
ϯ͘
ϵϲ

Ͳϭ
ϯϭ

Ϯ͘
ϱϬ

Ͳϴ
ϭϮ

ϴ͘
ϴϯ

Ͳϭ
ϯϭ

Ϯ͘
ϱϬ

Ϯϭ
ϴϳ

͘ϴ
ϲ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϭ͘
ϲϬ

Ͳϳ
ϰ͘
ϭϭ

Ͳϲ
ϲ͘
ϭϲ

ϴϳ
ϱ͘
ϯϲ

ϴϯ
ϰ͘
ϵϲ

ϱϯ
Ϭ͘
ϰϵ

ϮϮ
ϱϮ

͘ϳ
ϲ

ϱϯ
Ϭ͘
ϰϵ

ϯϰ
ϰ͘
ϴϲ

Ͳϭ
ϭϲ

ϵ͘
ϱϲ

Ͳϳ
ϵϴ

ϱ͘
ϴϵ

Ͳϭ
ϭϲ

ϵ͘
ϱϲ

ϮϬ
ϰϰ

͘ϵ
Ϯ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϯ͘
ϬϬ

ϯϱ
͘Ϯ
ϵ

ϲϱ
͘ϰ
ϱ

ϴϳ
ϱ͘
ϯϲ

ϳϴ
Ϭ͘
Ϯϯ

ϲϯ
ϴ͘
ϬϮ

Ϯϯ
ϲϬ

͘Ϯ
ϵ

ϲϯ
ϴ͘
ϬϮ

Ϯϯ
ϳ͘
ϯϰ

Ͳϭ
ϬϮ

ϴ͘
ϯϯ

Ͳϳ
ϴϰ

ϰ͘
ϲϲ

Ͳϭ
ϬϮ

ϴ͘
ϯϯ

ϭϵ
Ϭϯ

͘ϲ
ϵ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϯ͘
ϰϬ

ϭϰ
ϯ͘
ϭϬ

ϭϵ
ϱ͘
ϰϲ

ϴϳ
ϱ͘
ϯϲ

ϳϮ
ϳ͘
ϲϱ

ϳϰ
ϯ͘
ϵϴ

Ϯϰ
ϲϲ

͘Ϯ
ϱ

ϳϰ
ϯ͘
ϵϴ

ϭϯ
ϭ͘
ϯϴ

Ͳϴ
ϴϴ

͘ϴ
ϭ

Ͳϳ
ϳϬ

ϱ͘
ϭϰ

Ͳϴ
ϴϴ

͘ϴ
ϭ

ϭϳ
ϲϰ

͘ϭ
ϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϯ͘
ϰϬ

ϭϰ
ϲ͘
ϮϬ

ϭϵ
ϴ͘
ϵϲ

ϴϳ
ϱ͘
ϯϲ

ϳϮ
ϳ͘
ϲϱ

ϳϰ
ϳ͘
ϬϮ

Ϯϰ
ϲϵ

͘Ϯ
ϵ

ϳϰ
ϳ͘
ϬϮ

ϭϮ
ϴ͘
ϯϯ

Ͳϴ
ϴϱ

͘Ϭ
ϲ

Ͳϳ
ϳϬ

ϭ͘
ϯϵ

Ͳϴ
ϴϱ

͘Ϭ
ϲ

ϭϳ
ϲϬ

͘ϰ
ϭ

K<
K<

Ϭ
ϭϮ

ϬϬ
Ϯ͘
ϴϬ

Ϯϰ
ϱ͘
ϱϱ

ϯϭ
ϴ͘
Ϯϵ

ϴϳ
ϱ͘
ϯϲ

ϲϳ
ϳ͘
Ϯϭ

ϴϰ
ϰ͘
ϲϳ

Ϯϱ
ϲϲ

͘ϵ
ϰ

ϴϰ
ϰ͘
ϲϳ

ϯϬ
͘ϲ
ϵ

Ͳϳ
ϱϳ

͘Ϭ
ϭ

Ͳϳ
ϱϳ

ϯ͘
ϯϰ

Ͳϳ
ϱϳ

͘Ϭ
ϭ

ϭϲ
ϯϮ

͘ϯ
ϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϯ͘
ϮϬ

ϯϰ
ϯ͘
ϯϬ

ϰϯ
ϲ͘
ϬϮ

ϴϳ
ϱ͘
ϯϲ

ϲϮ
ϴ͘
ϵϮ

ϵϰ
Ϭ͘
ϳϱ

Ϯϲ
ϲϯ

͘Ϭ
Ϯ

ϵϰ
Ϭ͘
ϳϱ

Ͳϲ
ϱ͘
ϯϵ

Ͳϲ
ϯϬ

͘ϲ
ϳ

Ͳϳ
ϰϰ

ϳ͘
ϬϬ

Ͳϲ
ϯϬ

͘ϲ
ϳ

ϭϱ
Ϭϲ

͘Ϭ
ϯ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϯ͘
ϲϬ

ϰϯ
ϵ͘
ϰϲ

ϱϱ
Ϯ͘
ϭϱ

ϴϳ
ϱ͘
ϯϲ

ϱϴ
Ϯ͘
ϳϳ

ϭϬ
ϯϱ

͘Ϯ
ϲ

Ϯϳ
ϱϳ

͘ϱ
ϯ

ϭϬ
ϯϱ

͘Ϯ
ϲ

Ͳϭ
ϱϵ

͘ϵ
Ϭ

Ͳϱ
Ϭϲ

͘Ϭ
ϱ

Ͳϳ
ϯϮ

Ϯ͘
ϯϴ

Ͳϱ
Ϭϲ

͘Ϭ
ϱ

ϭϯ
ϴϭ

͘ϰ
ϭ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϯ͘
ϲϬ

ϰϰ
Ϯ͘
ϭϲ

ϱϱ
ϱ͘
ϮϬ

ϴϳ
ϱ͘
ϯϲ

ϱϴ
Ϯ͘
ϳϳ

ϭϬ
ϯϳ

͘ϵ
ϭ

Ϯϳ
ϲϬ

͘ϭ
ϴ

ϭϬ
ϯϳ

͘ϵ
ϭ

Ͳϭ
ϲϮ

͘ϱ
ϱ

Ͳϱ
ϬϮ

͘ϳ
ϴ

Ͳϳ
ϯϭ

ϵ͘
ϭϭ

Ͳϱ
ϬϮ

͘ϳ
ϴ

ϭϯ
ϳϴ

͘ϭ
ϰ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϰ͘
ϬϬ

ϱϮ
ϴ͘
Ϯϲ

ϲϱ
ϴ͘
ϲϭ

ϴϳ
ϱ͘
ϯϲ

ϱϯ
ϴ͘
ϳϳ

ϭϭ
ϮϮ

͘ϱ
ϰ

Ϯϴ
ϰϰ

͘ϴ
ϭ

ϭϭ
ϮϮ

͘ϱ
ϰ

ͲϮ
ϰϳ

͘ϭ
ϴ

Ͳϯ
ϵϭ

͘ϴ
ϭ

Ͳϳ
ϮϬ

ϴ͘
ϭϰ

Ͳϯ
ϵϭ

͘ϴ
ϭ

ϭϮ
ϲϳ

͘ϭ
ϲ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϰ͘
ϰϬ

ϲϭ
Ϯ͘
ϳϳ

ϳϲ
Ϭ͘
ϰϯ

ϴϳ
ϱ͘
ϯϲ

ϰϵ
ϲ͘
ϵϮ

ϭϮ
Ϭϱ

͘ϲ
Ϭ

Ϯϵ
Ϯϳ

͘ϴ
ϳ

ϭϮ
Ϭϱ

͘ϲ
Ϭ

Ͳϯ
ϯϬ

͘Ϯ
ϰ

ͲϮ
ϴϮ

͘ϱ
ϱ

Ͳϳ
Ϭϵ

ϴ͘
ϴϳ

ͲϮ
ϴϮ

͘ϱ
ϱ

ϭϭ
ϱϳ

͘ϵ
Ϭ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϰ͘
ϴϬ

ϲϵ
ϱ͘
ϲϴ

ϴϲ
Ϭ͘
ϲϱ

ϴϳ
ϱ͘
ϯϲ

ϰϱ
ϳ͘
Ϯϭ

ϭϮ
ϴϳ

͘Ϭ
ϵ

ϯϬ
Ϭϵ

͘ϯ
ϲ

ϭϮ
ϴϳ

͘Ϭ
ϵ

Ͳϰ
ϭϭ

͘ϳ
ϯ

Ͳϭ
ϳϱ

͘Ϭ
Ϭ

Ͳϲ
ϵϵ

ϭ͘
ϯϯ

Ͳϭ
ϳϱ

͘Ϭ
Ϭ

ϭϬ
ϱϬ

͘ϯ
ϱ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϰ͘
ϴϬ

ϲϵ
ϳ͘
ϵϵ

ϴϲ
ϯ͘
Ϯϱ

ϴϳ
ϱ͘
ϯϲ

ϰϱ
ϳ͘
Ϯϭ

ϭϮ
ϴϵ

͘ϯ
ϱ

ϯϬ
ϭϭ

͘ϲ
ϯ

ϭϮ
ϴϵ

͘ϯ
ϱ

Ͳϰ
ϭϰ

͘Ϭ
Ϭ

Ͳϭ
ϳϮ

͘Ϯ
Ϭ

Ͳϲ
ϵϴ

ϴ͘
ϱϯ

Ͳϭ
ϳϮ

͘Ϯ
Ϭ

ϭϬ
ϰϳ

͘ϱ
ϲ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϱ͘
ϮϬ

ϳϳ
Ϭ͘
ϲϯ

ϵϱ
Ϭ͘
ϰϲ

ϴϳ
ϱ͘
ϯϲ

ϰϭ
ϵ͘
ϲϱ

ϭϯ
ϲϬ

͘ϳ
ϱ

ϯϬ
ϴϯ

͘Ϭ
Ϯ

ϭϯ
ϲϬ

͘ϳ
ϱ

Ͳϰ
ϴϱ

͘ϯ
ϵ

Ͳϳ
ϴ͘
ϲϯ

Ͳϲ
ϴϵ

ϰ͘
ϵϲ

Ͳϳ
ϴ͘
ϲϯ

ϵϱ
ϯ͘
ϵϴ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϱ͘
ϲϬ

ϴϰ
ϭ͘
ϲϲ

ϭϬ
ϯϲ

͘Ϭ
ϲ

ϴϳ
ϱ͘
ϯϲ

ϯϴ
ϰ͘
Ϯϯ

ϭϰ
ϯϬ

͘ϱ
ϳ

ϯϭ
ϱϮ

͘ϴ
ϰ

ϭϰ
ϯϬ

͘ϱ
ϳ

Ͳϱ
ϱϱ

͘Ϯ
ϭ

ϭϯ
͘Ϯ
ϰ

Ͳϲ
ϴϬ

ϯ͘
Ϭϵ

ϭϯ
͘Ϯ
ϰ

ϴϲ
Ϯ͘
ϭϮ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϲ͘
ϬϬ

ϵϭ
ϭ͘
ϭϬ

ϭϭ
ϮϬ

͘Ϭ
ϳ

ϴϳ
ϱ͘
ϯϲ

ϯϱ
Ϭ͘
ϵϲ

ϭϰ
ϵϴ

͘ϴ
Ϯ

ϯϮ
Ϯϭ

͘Ϭ
ϵ

ϭϰ
ϵϴ

͘ϴ
Ϯ

Ͳϲ
Ϯϯ

͘ϰ
ϲ

ϭϬ
ϯ͘
ϯϵ

Ͳϲ
ϳϭ

Ϯ͘
ϵϰ

ϭϬ
ϯ͘
ϯϵ

ϳϳ
ϭ͘
ϵϳ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϲ͘
ϬϬ

ϵϭ
ϯ͘
ϬϮ

ϭϭ
ϮϮ

͘Ϯ
ϯ

ϴϳ
ϱ͘
ϯϲ

ϯϱ
Ϭ͘
ϵϲ

ϭϱ
ϬϬ

͘ϳ
Ϭ

ϯϮ
ϮϮ

͘ϵ
ϳ

ϭϱ
ϬϬ

͘ϳ
Ϭ

Ͳϲ
Ϯϱ

͘ϯ
ϰ
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Ϭ
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Ϯ
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Ϯ
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ϵ
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Ϯ
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ϲ
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ϭϬ
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ϯ͘
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Ϭ
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ϬϬ
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ϴϬ

ϭϬ
ϯϬ

͘ϭ
Ϭ
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ϲϯ

͘Ϭ
Ϯ

ϴϳ
ϱ͘
ϯϲ

Ϯϵ
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ϴϳ
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ϭϱ
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ϳ
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ϯϴ
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ϰ
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ϳ
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ϭ
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ϭϬ
ϴϲ

͘Ϯ
ϰ

ϭϯ
ϯϭ
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ϭ

ϴϳ
ϱ͘
ϯϲ

Ϯϲ
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ϳϬ
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ϱ

ϯϯ
ϵϯ
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Ϯ
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ϱ
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ϵ
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ϰϴ
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ϱϴ
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Ϭ
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ϬϬ
ϳ͘
ϮϬ

ϭϬ
ϴϳ
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ϲ
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͘ϳ
ϯ

ϴϳ
ϱ͘
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Ϯϲ
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ϳϮ
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ϱ
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ϵϰ
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Ϯ
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ϱ
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ϵ
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ϭϭ
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ϯ

ϭϯ
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ϴ

ϴϳ
ϱ͘
ϯϲ
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Ϯ
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ϵ
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Ϯ
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ϳ
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Ϭ
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ϭϭ
ϳϴ
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Ϭ

ϭϰ
ϰϮ

͘Ϭ
ϰ

ϴϳ
ϱ͘
ϯϲ

Ϯϭ
ϲ͘
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ϭϳ
ϲϭ

͘ϴ
ϯ
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Ϭ
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ϯ
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ϳ
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ϳ͘
ϰϰ

ϰϰ
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Ϯϭ
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ϳ
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ϵϰ

͘Ϯ
ϵ
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ϰϯ
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Ϭϰ

͘ϭ
ϲ

ϯϱ
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ϯ
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Ϭϰ
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ϲ
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ϭ
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ϯϲ
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Ϭ
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ϬϬ
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ϰϬ

ϭϮ
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͘ϵ
ϭ

ϭϰ
ϵϱ

͘ϱ
ϴ

ϴϳ
ϱ͘
ϯϲ

ϭϵ
ϲ͘
ϰϯ

ϭϴ
Ϭϱ

͘Ϯ
ϴ

ϯϱ
Ϯϳ

͘ϱ
ϱ

ϭϴ
Ϭϱ

͘Ϯ
ϴ

Ͳϵ
Ϯϵ

͘ϵ
ϯ

ϱϬ
ϲ͘
ϯϰ
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ϯϬ
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ϵϴ

ϱϬ
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ϯϰ
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Ϭ
ϭϮ

ϬϬ
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ϴϬ

ϭϮ
ϱϲ

͘ϯ
Ϭ

ϭϱ
ϯϱ

͘ϱ
Ϭ

ϴϳ
ϱ͘
ϯϲ

ϭϳ
ϴ͘
ϭϴ

ϭϴ
ϯϴ

͘Ϭ
ϵ

ϯϱ
ϲϬ

͘ϯ
ϲ

ϭϴ
ϯϴ

͘Ϭ
ϵ

Ͳϵ
ϲϮ
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ϰ
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ϲ͘
ϭϳ

K<
K<

Ϭ
ϭϮ
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ϴϴ

͘Ϭ
ϴ
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ϳϯ

͘ϴ
ϯ

ϴϳ
ϱ͘
ϯϲ

ϭϲ
Ϯ͘
Ϭϵ

ϭϴ
ϲϵ

͘ϯ
ϰ

ϯϱ
ϵϭ

͘ϲ
ϭ
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͘ϯ
ϰ
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ϴ
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ϭϴ
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ϳ
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ϭϬ

͘ϱ
ϲ

ϴϳ
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ϯϲ

ϭϰ
ϴ͘
ϭϯ

ϭϴ
ϵϵ

͘Ϭ
ϭ

ϯϲ
Ϯϭ

͘Ϯ
ϴ

ϭϴ
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ϭ
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ϭϯ
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ϯ

ϭϲ
ϭϭ

͘ϰ
ϭ

ϴϳ
ϱ͘
ϯϲ

ϭϰ
ϴ͘
ϭϯ

ϭϴ
ϵϵ

͘ϳ
ϱ

ϯϲ
ϮϮ
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Ϯ
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ϵϵ
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ϱ
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Ϭ
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ϭϬ
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Ϭ

ϭϯ
ϯϵ

͘ϲ
ϱ

ϭϲ
ϯϱ

͘ϵ
ϱ

ϴϳ
ϱ͘
ϯϲ

ϭϯ
ϲ͘
ϯϯ

ϭϵ
ϮϬ

͘Ϭ
Ϯ

ϯϲ
ϰϮ

͘Ϯ
ϵ

ϭϵ
ϮϬ

͘Ϭ
Ϯ

Ͳϭ
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ϲϳ
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Ϭ
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ϭϬ

͘ϰ
Ϭ

ϭϯ
ϱϴ

͘ϲ
ϴ

ϭϲ
ϱϴ

͘ϵ
Ϭ

ϴϳ
ϱ͘
ϯϲ

ϭϮ
ϲ͘
ϲϳ

ϭϵ
ϯϴ

͘ϳ
Ϯ

ϯϲ
ϲϬ

͘ϵ
ϵ

ϭϵ
ϯϴ

͘ϳ
Ϯ

Ͳϭ
Ϭϲ
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ϯ͘
ϳϱ

K<
K<

Ϭ
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ϭϬ

͘ϴ
Ϭ

ϭϯ
ϳϲ

͘ϭ
ϭ

ϭϲ
ϴϬ

͘Ϯ
ϰ

ϴϳ
ϱ͘
ϯϲ

ϭϭ
ϵ͘
ϭϲ

ϭϵ
ϱϱ

͘ϴ
ϱ

ϯϲ
ϳϴ

͘ϭ
Ϯ

ϭϵ
ϱϱ
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ϱ
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Ϭ
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͘ϴ
Ϭ

ϭϯ
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͘ϰ
ϴ

ϭϲ
ϴϬ

͘ϲ
ϳ

ϴϳ
ϱ͘
ϯϲ

ϭϭ
ϵ͘
ϭϲ

ϭϵ
ϱϲ

͘Ϯ
Ϯ

ϯϲ
ϳϴ

͘ϰ
ϵ

ϭϵ
ϱϲ

͘Ϯ
Ϯ

Ͳϭ
Ϭϴ

Ϭ͘
ϴϲ

ϳϬ
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ϭϭ
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Ϭ͘
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Ϭ
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ϬϬ
ϭϭ

͘Ϯ
Ϭ

ϭϯ
ϴϰ

͘ϰ
Ϯ

ϭϲ
ϴϵ

͘ϵ
ϭ

ϴϳ
ϱ͘
ϯϲ

ϭϭ
ϯ͘
ϳϵ

ϭϵ
ϲϰ

͘Ϭ
Ϯ

ϯϲ
ϴϲ

͘Ϯ
ϵ

ϭϵ
ϲϰ

͘Ϭ
Ϯ

Ͳϭ
Ϭϴ

ϴ͘
ϲϲ

ϳϭ
ϰ͘
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ϰϴ

K<
K<

Ϭ
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ϭϭ

͘ϲ
Ϭ

ϭϯ
ϵϬ
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ϱ

ϭϲ
ϵϳ

͘ϱ
ϱ

ϴϳ
ϱ͘
ϯϲ

ϭϭ
Ϭ͘
ϱϳ

ϭϵ
ϳϬ

͘Ϯ
ϰ
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ϵϮ
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ϭ
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ϳϬ
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ϰ
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ϯ͘
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Ϭ
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ϬϬ
ϭϮ

͘Ϭ
Ϭ

ϭϯ
ϵϱ

͘ϰ
ϵ

ϭϳ
Ϭϯ

͘ϱ
ϵ

ϴϳ
ϱ͘
ϯϲ

ϭϬ
ϵ͘
ϱϬ

ϭϵ
ϳϰ

͘ϵ
Ϭ

ϯϲ
ϵϳ

͘ϭ
ϳ

ϭϵ
ϳϰ
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Ϭ
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Ϭϵ

ϵ͘
ϱϰ

ϳϮ
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Ϭϴ

ϲ͘
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Ϭ
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͘Ϭ
Ϭ
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ϵ
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ϵ

ϴϳ
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ϭϬ
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ϱϬ
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ϳϰ
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Ϭ
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ϵϳ
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ϳ
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Ϭ
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ϱϲ

ϭϰ
ϱ͘
ϴϬ

K<
K<

Ϭ
ϭϮ
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Ϭ
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ϱ
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͘ϱ
ϱ
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ϭϭ
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ϰ
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ϵϮ
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ϭ
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ϳϬ
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ϰ
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ϴϵ
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ϭ
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ϯϲ

ϭϭ
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ϲϰ

͘Ϭ
Ϯ

ϯϲ
ϴϲ

͘Ϯ
ϵ
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ϲϰ
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Ϯ
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͘ϲ
Ϭ

ϭϯ
ϱϴ

͘ϲ
ϴ

ϭϲ
ϱϴ
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Ϭ
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Ϯ
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ϵ
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ϯϲ

ϲϴ
ϭ͘
ϲϬ

Ͳϲ
ϭϯ

ϰ͘
ϳϯ

ϲϴ
ϭ͘
ϲϬ

ϭϵ
ϯ͘
ϳϱ

K<
K<

Ϭ
ϭϮ

ϬϬ
ϭϰ

͘Ϭ
Ϭ

ϭϯ
ϯϵ

͘ϲ
ϱ

ϭϲ
ϯϱ

͘ϵ
ϱ

ϴϳ
ϱ͘
ϯϲ

ϭϯ
ϲ͘
ϯϯ

ϭϵ
ϮϬ

͘Ϭ
Ϯ

ϯϲ
ϰϮ

͘Ϯ
ϵ
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Ϯ
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������ PP���$V�WXO��EDZDK  ������� PP��2.�

¾
ǡଶହ Ǥξி

௬
��EZ��G� [

ǡଶହ Ǥξସ

ସ
������������  ������ PP�

����� PP���$V�WXO��EDZDK  ������� PP��2.�

'HQJDQ� FDUD� \DQJ� VDPD� VHSHUWL� SHUKLWXQJDQ� GL� DWDV��
GLGDSDWNDQ� UHNDSLWXODVL� SHQXODQJDQ� OHQWXU� EDORN� LQGXN� VHEDJDL�
EHULNXW�

7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�/HQWXU�6HEHOXP�
'LWDPEDKNDQ�7RUVL

1DPD�
%DORN

7XODQJDQ�/RQJLWXGLQDO�
7XPSXDQ /DSDQJDQ

$WDV %DZDK %DZDK $WDV

%,�� �'�� �'�� �'�� �'��
%,�� �'�� �'�� �'�� �'��
%,�� �'�� �'�� �'�� �'��

��������3HQXODQJDQ�*HVHU SDGD�%DORN�,QGXN
6\DUDW�VSDVL�PDNVLPXP�WXODQJDQ�JHVHU�EDORN�PHQXUXW�

61,�����������SDVDO����������
¾ 6���ó�G� ������ PP�PHQHQWXNDQ�
¾ 6�����T  ���� PP
¾ 6�������PP �PHQHQWXNDQ�



���

¾ 6HQJNDQJ�SHUWDPD�KDUXV�GLSDVDQJ�WLGDN�OHELK�GDUL����PP�GDUL�
PXND�WXPSXDQ�

3DGD�GDHUDK�ODSDQJDQ�V\DUDW�PDNVLPXP�WXODQJDQ�JHVHU�
EDORN�PHQXUXW�61,�����������SDVDO����������
¾ 6���ò�G� ������ PP�ൎ����PP

D� 3HQXODQJDQ�JHVHU�WXPSXDQ
3HUKLWXQJDQ� WXODQJDQ� JHVHU� \DQJ� GLSHQJDUXKL� EHEDQ�

JHPSD� GLKLWXQJ� GDUL� NDSDVLWDV� EDORN� PHPLNXO� PRPHQ�
SUREDEOH�� %HUGDVDUNDQ� 61,� ���������� SDVDO� ������� EDKZD�
JD\D� JHVHUUHQFDQD� 9H� KDUXVGLWHQWXNDQGDULSHQLQMDXDQ� JD\D�
VWDWLN� SDGD� EDJLDQWXPSXDQ�� 0RPHQ�PRPHQGHQJDQ WDQGD�
EHUODZDQDQ VHKXEXQJDQ GHQJDQ NXDW OHQWXU PDNVLPXP 0SU��
GDQ� NRPSRQHQ VWUXNWXU WHUVHEXW GLEHEDQL SHQXK� EHEDQ�
JUDYLWDVL WHUIDNWRU�

¾ 0RPHQ�XMXQJ�0SU
0SU�PHUXSDNDQ� NXDW�PRPHQ� OHQWXU�PXQJNLQ� GDUL� VXDWX�

NRPSRQHQ�VWUXNWXU�\DQJ�GLWHQWXNDQ�PHQJJXQDNDQ�VLIDW�VLIDW�
NRPSRQHQ�VWUXNWXU�SDGD�PXND�MRLQ�GHQJDQ�PHQJJDQJJDS�NXDW�
WDULN�SDGD�WXODQJDQ�ORQJLWXGLQDO�VHEHVDU�PLQLPXP������I\�

� .DSDVLWDV�PRPHQ�XMXQJ�DNLEDW�VWUXNWXU�EHUJR\DQJ�NH�NDQDQ�
¾ .RQGLVL� �� �� WXODQJDQ� DWDV� GL� PXND� LQWHULRU� NDQDQ

PHQJDODPL�WDULN�
0SU�  ��$V WXO��DWDV [�����I\���G�± D���

 �������� N1P��VHDUDK�MDUXP�MDP�GL�PXND�
LQWHULRU�NDQDQ�

¾ .RQGLVL� � �� WXODQJDQ� EDZDK GL� PXND� LQWHULRU� NLUL�
PHQJDODPL�WDULN�
0SU� ��$V�[�����I\���G�± D���

 ������� N1P �VHDUDK MDUXP�MDP�GL�PXND�LQWHULRU�
NLUL�

¾ *D\D�JHVHU�WRWDO�SDGD�PXND�WXPSXDQ



���

� *D\D�JHVHU�DNLEDW�EHEDQ�JUDYLWDVL
9*  ������ N1�

� $NLEDW�JHPSD�NH�NLUL
¾ OQ  �SDQMDQJ�EDORN�± OHEDU�NRORP

 �����P

¾ 9VZD\  �
ெଵାெଶ



 �
ସ଼ଽǤଷ ା ଷଷǡଶ

ହǤସ

 ������ N1

¾ 9HNQ  9J��
ெଵାெଶ



 ������ N1

¾ 9HNQ  �9J��
ெଵାெଶ



 ��������N1

3HUKLWXQJDQ�SHQXODQJDQ�JHVHU

.XDW�JHVHU�EHWRQ��9F ���VHSHUWL�\DQJ�GLMHODVNDQ�SDGD�61,�
����������SDVDO����������DSDELOD�
� 9VZD\� !�����[�JD\D�JHVHU�WRWDO

����� N1 !� ����� N1 �2.�

� *D\D�JHVHU�DNVLDO�WHNDQ��$J�[�


ଶ

��1��������[�����[�����[���� ����N1��2.�
'LNDUHQDNDQ GXD�V\DUDW \DQJ�PHPHQXKL��PDND�9F�ELVD�

GLDQJJDS���
¾ 'LSDNDL�VHQJNDQJ��'����

$Y�  ���[��������� ��������PP�

6  �
ଶହǡହ

ଵǡଷଽ
 ���� PP�

6SDNDL� ���� PP
¾ 'LSDNDL� �'��� ± ��� PP �VHQJNDQJ� SHUWDPD� GLSDVDQJ�

��P�GDUL�WXPSXDQ�

E� 3HQXODQJDQ�JHVHU�GL�OXDU�GDHUDK�VHQGL�SODVWLV



���

¾ 7XODQJDQ�JHVHU�GL�OXDU�VHQGL�SODVWLV���!�K� ������
¾ 9X�K KDVLO�LQWHUSRODVL�9H

ͳ͵ǡ͵ͳ 
ሺǡ଼ିଵǡସሻ

ǡ଼
ൈ ሺͶͺͳǡͺ െ ͳ͵ǡ͵ͳሻ ൌ ʹͺ͵ͶͶ ݇ܰ!�

�������N1

¾ 9F  �
ଵ


[�ඥ݂ܿ [�EZ��G

 ������� 1

¾ 9VPLQ �
ଵ

ଷ
[�ඥ݂ܿ [�EZ��G

 ������� 1
¾ 9X  ����T�9F��7LGDN�SHUOX�SHQJXDWDQ�JHVHU�

͵Ͷ 1� ��������1��7LGDN�2.�
¾ ����T�9F� 9X�T9F��3HUOX�WXODQJDQ�JHVHU�PLQLPXP�

�������1� ͵Ͷ  ������ 1��7LGDN�2.�
¾ T9F� 9X�T��9F���9V�PLQ���3HUOX�WXODQJDQ�JHVHU��6PLQ

 �G���
������ 1� ͵Ͷ 1� �������1��2.�

¾ T��9F���9V�� 9X�T��ଶ
ଷ
[�ඥ݂ܿ [�EZ��G���3HUOX�WXODQJDQ�

JHVHU��6PLQ  �G���
�������1� ͵Ͷ  ������ 1��7LGDN�2.�

¾ 7HUPDVXN�NDWHJRUL�PHPEXWXKNDQ�WXODQJDQ�JHVHU�GHQJDQ�
6PLQ  �G��� ������ PP�ൎ����� PP

¾ 0DND�GLEXWXKNDQ�WXODQJDQ�JHVHU��VHKLQJJD�

9V  �


]

 �
ଵହଽ

ǡହ

 ������� 1
¾ 'LUHQFDQDNDQ�VHQJNDQJ���NDNL�'��

௩

௦
 �

௦

௬ ௫ ௗ ௧௨

 �
ଶଷଶǤ

ସ ௫ ଵଷǡ
 ����� PP��PP

¾ 'LSDVDQJ�VHQJNDQJ��'��
$Y�  ���[��������� ��������PP�



���

6  
ଶହǡହ

ǡଽହ
 ������ PP�ൎ��� PP

6SDNDL� ���� PP
¾ 'LSDNDL�VHQJNDQJ��'������ PP�SDGD�GDHUDK�OXDU�VHQGL�

SODVWLV����K� �����PP�

������� 3HUHQFDQDDQ�7XODQJDQ�7RUVL�%DORN�,QGXN
3DGD�SHUHQFDQDDQ�SHQXODQJDQ�EDORN�DQDN�LQL�DNDQ�

GLFRQWRKNDQ�PHODOXL�SHUKLWXQJDQ�EDORN�LQGXN�%��SDGD�ODQWDL�
5XDQJ�VHPLQDU�
¾ 7X  ����� N1�P
¾ 9X  ������� N1��GDUL�SHUKLWXQJDQ�9H�GL�3HQXODQJDQ�

JHVHU�

D� 3HUKLWXQJDQ�/XDV�GDQ�.HOLOLQJ�3HQDPSDQJ
¾ $FS  �/XDV�EUXWR�SHQDPSDQJ�EHWRQ

 �E�[�K
 �����[����� ������� PP�

¾ 3FS  �NHOLOLQJ�OXDU�SHQDPSDQJ�EHWRQ
 ���[��E���K�
 ���[������������� ����� PP

¾ EK  ��E�± ��FRYHU�± TJHVHU�
 ���� PP

¾ KK  ��K�± ��FRYHU�± TJHVHU�
 �����PP

¾ $RK  � /XDVDQ� SHQDPSDQJ� \DQJ� GLEDWDVL� WXODQJDQ�
VHQJNDQJ
 �EK�[�KK� ������� PP�

¾ 3RK  � .HOLOLQJ� SHQDPSDQJ� \DQJ� GLEDWDVL� WXODQJDQ�
VHQJNDQJ
 ���[��EK���KK�� ����� PP



���

E� .RQWURO�NHEXWXKDQ�WXODQJDQ�WRUVL
3HUHQFDQDDQ� WXODQJDQ� WRUVL� EHUGDVDUNDQ� 61,� ����������

SDVDO���������\DLWX�SHQJDUXK�WRUVL�GDSDW�GLDEDLNDQ�MLND�PRPHQ�
WRUVL�WHUIDNWRU�7X�NXUDQJ�GDUL�SHUXPXVDQ�EHULNXW�

7X��Ǥ�ͲǡͲͺ͵ߣඥ݂ܿ ሺ
మ


ሻ

'LPDQD�
$FS  �/XDV�SHQDPSDQJ�WRWDO
3FS  �.HOLOLQJ�SHQDPSDQJ�WRWDO
ߣ  ����EHWRQ�QRUPDO��61,�����������SDVDO������
  �������IDNWRU�UHGXNVL�EHEDQ�WRUVL���61,�

����������SDVDO��������

6HKLQJJD�GDSDW�GLKLWXQJ�

7X��Ǥ�ͲǡͲͺ͵ߣඥ݂ܿ ሺ
మ


ሻ

7X��Ǥ�ͲǡͲͺ͵ǤͳǤξͶͲሺ
ଵଽଶହమ

ଵ଼
ሻ

����������1�PP������������1�PP��%XWXKWXODQJDQ�WRUVL�
D� &HN�SHQDPSDQJ�EDORN

ටሺ
௨

௪ ௫ ௗ
ሻଶ  ሺ

்௨ ௫ 

ଵǡ ௫ మ
ሻଶ T �



௪ ௫ ௗ
�������ඥ݂ܿ�

'LPDQD�
9F� ������ඥ݂ܿ�EZ�G� �������� 1
6HKLQJJD�

¾ ටሺ
௨

௪ ௫ ௗ
ሻଶ  ሺ

்௨ ௫ 

ଵǡ ௫ మ
ሻଶ

ටሺ
ଶଷ଼

ସ ௫ ହସଷǤହ
ሻଶ  ሺ

ହǤ଼ ௫ ଵଶ଼

ଵǡ ௫ ଵହହସଽమ
ሻଶ  ����� 03D

¾ T �


௪ ௫ ௗ
�������ඥ݂ܿ�

������
ଶଽ଼ହ

ସ ௫ ହସଷǤହ
�������ξͶͲ�� ������03D

¾ ����������2.�



���

F� 3HUKLWXQJDQ�WXODQJDQ�WUDQVYHUVDO�SHQDKDQ�WRUVL
%HUGDVDUNDQ� 61,� ���������� SDVDO� ��������� SDGD�

SHUKLWXQJDQ�WXODQJDQ�WUDQVYHUVDO�SHQDKDQ�WRUVL�QLODL�$R�GDSDW�
GLDPELO�VDPD�GHQJDQ������$RK�GDQ�QLODLࣄ�  ����
$R� ������[�$RK� ������[������� PP�  ��������� PP�

T7Q 7X
்௨

]
 �
ଶǤǤ௧Ǥ௬௧

ௌ
�FRWࣄ�

௧

ௌ
 �

்௨

]ǤଶǤǤ௬௧Ǥ௧ԕ
 ����� PP��PP

.HEXWXKDQWXODQJDQ�WUDQVYHUVDO�SHQDKDQJHVHU�GDQ�WRUVL�
� 3DGD�GDHUDK�VHQGL�SODVWLV����K� ������PP�

௩

௦
ݔʹ��

௧

௦
 ����� �����[�������� ����� PP��PP

$�Y�W�  ����� PP��PP [���� PP� ����PP�

-XPODK�NDNL  �
ଷଵହ

ǡଶହ ௫ గ௫ଵଷమ
ൌ ����ൎ ��EXDK�

6HKLQJJD�GLJXQDNDQ��'������ SDGD�GDHUDK� VHQGL�SODVLV�
���K� ������PP�

� 'L�OXDU�VHQGL�SODVWLV��!�K� ������PP�
௩

௦
ݔʹ��

௧

௦
 ����� �����[�������� ������ PP��PP

$�Y�W�  ������ PP��PP [���� PP� ������ PP�

-XPODK�NDNL  �
ଶଵǡସ

ǡଶହ ௫ గ௫ଵమ
ൌ ����ൎ�EXDK

6HKLQJJDGLJXQDNDQ�'������SDGDGDHUDKVHQGLSODVLV����K�
 ������PP�

G� 3HUKLWXQJDQ�WXODQJDQ�ORQJLWXGLQDO�SHQDKDQ�WRUVL

$�  �
௧

௦
��3RK����

௬௧

௬
����FRW� ࣄ

 ������ ����������
ସ

ସ
����FRW���

 �������� PP� �PHQHQWXNDQ�

$�PLQ  �
ǡସଶ Ǥ ඥ Ǥ 

௬
± �

௧

௦
����SRK����

௬௧

௬
�

 �
ǡସଶ Ǥ ξସ Ǥ ଷଵହ

ସ
± ��������������

ସ

ସ
�

 ����������PP�



���

$� ORQJLWXGLQDO� XQWXN� WRUVL� GLEDJL� PHQMDGL� �� EDJLDQ��
����GLGLVWULEXVLNDQ�NH�NLUL������NH�NDQDQ������NH�DWDV��
GDQ�����NH�EDZDK�EDJLDQ�EDORN��$� WRUVL�XQWXN�NLUL�NDQDQ�
 �����[��������  ���� PP��

'LNDUHQDNDQ� WXODQJDQ� PLQLPXP� ��� PDND� GLJXQDNDQ�
WXODQJDQ� �'�� �$V�  � ������� PP���� GLSDVDQJ� PDVLQJ�
PDVLQJ� �� EDWDQJ� GL� VLVL� VDPSLQJ� NLUL� GDQ� NDQDQ� EDORN�
GLVHSDQMDQJ�EHQWDQJ�



���

7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�/HQWXU�6HWHODK�
3HQDPEDKDQ�7RUVL

7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�*HVHU�6HWHODK�
3HQDPEDKDQ�7RUVL�GL�'DHUDK�6HQGL�3ODVWLV����K�

7DEHO������ 5HNDSLWXODVL�3HQXODQJDQ�*HVHU�6HWHODK�
3HQDPEDKDQ�7RUVL�GL�/XDU�'DHUDK�6HQGL�3ODVWLV��!�K�

1DPD�%DORN /RNDVL� 7XODQJDQ�
GE�

�PP�
$V�WXO�
�PP��

$V�SHUOX�
�PP��

$V�WRUVL��PP��
$VWRWDO�
�PP��

Q��EXDK�
Q�

�EXDK�
7XODQJDQ�
/HQWXU

$WDV �� ������ �������� ������� ������� ����� � �'��
7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ �������� ������� ������� ����� � �'��
$WDV �� ������ ������� ������� ������ ����� � �'��

7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ ������� ������� ������� ����� � �'��
$WDV �� ������ �������� ������� ������� ����� � �'��

7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ �������� ������� ������� ����� � �'��
$WDV �� ������ ������� ������� ������� ����� � �'��

7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ ������� ������� ������� ����� � �'��
$WDV �� ������ �������� ������� ������� ����� � �'��

7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ �������� ������� ������� ����� � �'��
$WDV �� ������ ������� ������� ������ ����� � �'��

7HQJDK� �� ������ ������� ������ ����� � �'��
%DZDK �� ������ ������� ������� ������ ����� � �'��

%,�

7XPSXDQ�

/DSDQJDQ�

%,�

7XPSXDQ�

/DSDQJDQ�

%,�

7XPSXDQ�

/DSDQJDQ�

$Y�V $W�V $Y�V����[�$W�V $Y 6SDVL��PP� 7XODQJDQ

����� ����� ����� ������� ��� �'������
����� ����� ����� ������� ��� �'������
����� ����� ����� ������� ��� �'������

'L�/XDU�6HQGL�3ODVWLV��!�K�

$Y�V $W�V
$Y�V�
���[�
$W�V

-XPODK�NDNL 'LDPHWHU��PP� $Y 6SDVL 7XODQJDQ�

%,� ����� ����� ����� � �� ������� ��� �'������
%,� ����� ����� ����� � �� ������� ��� �'������
%,� ����� ����� ����� � �� ������� ��� �'������

1DPD�%DORN�

'L�'DODP�6HQGL�3ODVWLV����K�



���

������� 3DQMDQJ�3HQ\DOXUDQ�7XODQJDQ
0HQXUXW�61,�����������SDVDO���������SDQMDQJ�SHQ\DOXUDQ�

OGK�XQWXN�WXODQJDQ�WDULN�GHQJDQ�NDLW�VWDQGDU�����GDODP�EHWRQ�
EHUDW�QRUPDO�DGDODK�VHEDJDL�EHULNXW�

/GK !���GE� ���� PP
/GK !�����PP

/GK !
ǡଶସǤ௬Ǥௗ

ඥ
 ���� PP

0DND�GLJXQDNDQ�/GK� �����PP�PDVXN�NH�GDODP�NRORP��
GHQJDQ�SDQMDQJ�NDLW����GE� �����PP�

*DPEDU������ 'HWDLO�,NDWDQ�8QWXN�3HQ\DOXUDQ�.DLW�6WDQGDUW

�������3HUHQFDQDDQ�3HUHQFDQDDQ�.RORP
.RORP�PHUXSDNDQ�VWUXNWXU�XWDPD�\DQJ�EHUIXQJVL�PHPLNXO�

VHOXUXK�EHEDQ�\DQJ�GLWHULPD�VWUXNWXU��EDLN�GDUL�VWUXNWXU�VHNXQGHU�
PDXSXQ� EDORN� LQGXN�� GDQ� EHUIXQJVL� PHQHUXVNDQ� EHEDQ� \DQJ�
GLWHULPD�NH�SRQGDVL��3HUHQFDQDDQ�NRORP�GLEHGDNDQ�PHQMDGL���WLSH�
NRORP�GHQJDQ�GDWD�VHEDJDL�EHULNXW��

�� 'DWD�XPXP�SHUHQFDQDDQ�NRORP��
� 'LPHQVLNRORP��/W���� ������� FP

/W����� ��������FP
/W������ ��������FP
/W������ ��������FP �XMXQJ�SUDWHNDQ�������

6KHDU�:DOO ��������FP
� 7HEDO�GHFNLQJ��G¶� �����PP
� 0XWX�WXODQJDQ��I\� ������03D
� 0XWX�EHWRQ �I¶F� ���� 0SD



���

*DPEDU������ 'HQDK�NRORP��.��

3HUHQFDQDDQ�.RORP�/DQWDL�����.�
%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� (7$%6� GLH[SRUW� EHEDQ�

DNVLDO�GDQ�PRPHQ�GDUL�VHPXD�NRPELQDVL�EHEDQ�\DQJ�EHNHUMD�SDGD�
NRORP������FP��\DLWX��

3XPD[ ��������� .1

.RQWURO�'LPHQVL .RORP
0HQXUXW� 61,� ���������� 3DVDO ������� � MLND� NRPSRQHQ�

VWUXNWXU PHQDKDQ� JD\D� WHNDQ� DNVLDO� WHUIDNWRU� DNLEDW� VHPEDUDQJ�

NRPELQDVL� LDODK� VHEHVDU� � ܣ ൈ
Ʈ

ଵ
�� PDND� NRPSRQHQ� VWUXNWXU�

UDQJND�LQL�KDUXV�MXJD�PHPHQXKL�NRQGLVL� NRQGLVL�VHEDJDL�EHULNXW��

x 'LPHQVL� SHQDPSDQJ� WHUSHQGHN� WLGDN� EROHK� NXUDQJ� GDUL� ����
PP�

����PP�!�����PP
x 5DVLR�GLPHQVL�EHVDU�GDUL����

5DVLR�E�K� ��������� ��!���



���

'DUL�KDVLO�UXQQLQJ�SURJUDP GLGDSDWNDQ�JD\D�DNVLDO�WHUIDNWRU�
WHUEHVDU�DGDODK�������� .1�

ͺʹʹ͵ǡͺͶ ��  ͺͲͲ ൈ ͺͲͲ ൈ
ͶͲ

ͳͲ
ൈ
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GLOLKDW�SDGD�JDPEDU�GLEDZDK�PDND�GHQJDQ�SHQGHNDWDQ� UHJDQJDQ�
VKHDU�ZDOO� WLGDN�PHPEXWXKNDQ� VSHVLDO� ERXQGDU\� HOHPHQW NDUHQD�
�������!�GDUL������PP�

%HUGDVDUNDQ� �� V\DUDW� GLDWDV� VDODK VDWX� V\UDW� PHQJKDUXVNDQ�
SHQJJXQDDQ� NRPSRQHQ� EDWDV��PDND� EHUGDVDUNDQ� 61,�����������
SDVDO����������� NRPSRQHQ�EDWDV�KDUXV�GLSDVDQJ� VHFDUD�KRUL]RQWDO�
GDUL�VLVL�VHUDW�WHNDQ�WHUOXDU�WLGDN�NXUDQJ�GDUL�SDGD��F�± ���OZ��GDQ�
F��

x &�± ����/Z �ͳʹͷͲ ± ���������� ���� PP
x &���  �������� ���� PP �PHQHQWXNDQ�
'HQJDQ�GHPLNLDQ�GLSLOLK�SDQMDQJ�F�DGDODK���� PPGDUL�VHUDWWHNDQ�
WHUOXDU VHKLQJJD�SDQMDQJ�ERXQGDU\�HOHPHQW����� PP

7XODQJDQ�/RJLWXGLQDO�GDQ�7UDQYHQVDO�GL�6SHFLDO�%RXQGDU\(OHPHQW

x 7XODQJDQ�/RJLWXGLQDO
'LSDVDQJ� ��'��� GDQ� ��'���� EHUGDVDUNDQ� 8%&� UDVLR�
WXODQJDQ�ORJLWXGLQDO�PLQLPXP�SDGD�NRPSRQHQ�EDWDV�NXVXV�
GLWHWHSNDQ�WLGDN�NXWDQJ�GDUL������
5DWLR� WXODQJDQ� ������ !� ����� MDGL� WXODQJDQ� ORJLWXGLQDO�
\DQJ�WHUSDVDQJ�VXGDK�PHPHQXKL�V\DUDW

x 7XODQJDQ�FRQILQHPHQW SDGD�VSHFLDO�ERXQGDU\�HOHPHQW
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*XQDNDQ�KRRS'���
6SDVL�PDNVLPXP�GL�WHQWXNDQ�ROHK�\DQJ�WHUNHFLO�GDUL��
ó�SDQMDQJ�VLVL�WHUSHQGHN ������PP
��[�GE�ORJLWXGLQDO ������PP
$WDX�6[��WLGDN�OHELK�NHFLO GDUL���� ������PP
'LSDNDL�'���VSDVL����

3HQJHFHNDQ 7XODQJDQ 'HQJDQ VS&ROXPQ
'LQGLQJ�VWUXNWXU�EHUIXQJVL�VDPD�VHSHUWL�NRORP�\DLWX�XQWXN�

PHQDKDQ�JD\D�± JD\D�\DQJ�EHNHUMD�VHFDUD�ODWHUDO�NKXVXVQ\D��PDND�
GDUL� LWX� GDODP� SHUKLWXQJDQ� GLQGLQJ� JHVHU� LQL� PHQJJXQDNDQ�
SURJUDP� EDQWX� VS&ROXPQ�� 3HQJHSORWDQ� JDPEDU� PHQJJXQDNDQ�
SURJUDP� EDQWX� $XWRFDG� \DQJ� GLVLPSDQ� GHQJDQ� ILOH� �G[I� \DQJ�
NHPXGLDQ�GLLPSRUW�VS&ROXPQ�

*DPEDU������ 'LQGLQJ�*HVHU�&

3HUPRGHODQ� \DQJ� GLKLWXQJ� GDUL� DQDOLVD� SURJUDP� EDQWX�
(7$%6�GLH[SRUW�NH� QRWHSDG�GDQ�GLLPSRUW� VHFWLRQ�FXW�NRPELQDVL�
EHEDQ�GDUL�GLQGLQJ�JHVHU�GHQJDQ�QRWHSDG�
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+DVLO�GDUL�DQDOLVD�VS&ROXPQ�DGDODK�VHEDJDL�EHULNXW��

*DPEDU������ 2XWSXW�VS&ROXPQ��0X���0Q�

'HVDLQ�+XEXQJDQ�%DORN�.RORP
D� 0HQJHFHN�V\DUDW�SDQMDQJ�MRLQW

%HUGDVDUNDQ� 61,� ���������� SDVDO� ���������� GLPHQVL�
NRORP�\DQJ�VHMDMDU�GHQJDQ�WXODQJDQ�EDORN�WLGDN�EROHK�NXUDQJ�GDUL�
���NDOL�GLDPHWHU�WXODQJDQ�ORQJLWXGLQDO�WHUEHVDU�
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+  �����PP

GE�EDORN� ����PP�

���[�GE� ����[���� �����PP� ����PP��2.�

E� 0HQHQWXNDQ�OXDV�HIHNWLI�MRLQW

$M� �����[����� �������PP�
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F� 3HQXODQJDQ�7UDQYHQVDO�XQWXN�FRQILQHPHQW SDVDO ��������
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6SDVL�KRRS�GLLMLQNDQ�GLSHUEHVDU�KLQJJD�����PP

-DUDN�EHUVLK�WXODQJDQ�WHNDQ�GDQ�WDULN�����PP

$UHD�WXODQJDQ�KRRS�\DQJ�GLEXWXKNDQ�����[�������� ���������PP�

'LFRED�GLJXQDNDQ��'���\DQJ�SHUWDPD����PP GLEDZDK�WXODQDJDQ�
DWDV��

$VK� ��������PP�!��������PP��2.�

-DGL�GLJXQDNDQ��'��±����PP

G� 3HUKLWXQJDQ�JHVHU�GL�MRLQW

0SU�  �������� N1

0SU�  ������� N1

0H� ��0SU��0SU���[�')  ������� N1

9VZD\��JHVHU�WRWDO�SDGD�NRORP�DWDV���/Q� �����P

9VZD\��  �������� �������������P

 ������� N1

GLEDJLDQ�ODSVLV�DWDV�EDORN�GLSDNDL�WXODQJDQ�GHQJDQ�$V������PP�

JD\D� WDULN� \DQJ� WHUMDGL� GL� EDMD� WXODQJDQ� EDORN� GL� EDJDLDQ� NLUL�
7� ����$V�I\� ��������N1

JD\D�WHNDQ�\DQJ�EHNHUMD�SDGD�EDORN��NLUL�&� 7�� �������N1

JD\D�WDULN�\DQJ�WHUMDGL�GL�EDMD�WXODQJDQ�EDORN�GL�EDJDLDQ�NDQDQ�7��
 ��������N1

JD\D�WHNDQ�\DQJ�EHNHUMD�SDGD�EDORN��NDQDQ�&� 7�� ��������N1
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9X� �9L�� 9VZD\��7�� &�

 ������� � �������������

 ������� N1���NH�DUDK�.LUL��

NXDW�JHVHU�QRPLQDO�NH�HPSDW�VLVL

9Q  �����ඥ ݂
ᇱǤ ݆ܣ

 �������� N1

�9Q  �ϰϴϮϳ͘ϱϮN1�!������� N1��2.�

5HNDSLWXODVL� 3HQXODQJDQ�.RORP� GDQ� 6KHDU�:DOO �JDPEDU� OHELK�
MHODV�WHUGDSDW�SDGD�ODPSLUDQ�

7DEHO������ 5HNDS�3HQXODQJDQ�.RORP
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*DPEDU������ 3HQXODQJDQ�6:�&

*DPEDU������ 3HQXODQJDQ�6:���0DND�WXODQJDQ�WRUVL�GLDEDLNDQ�

����� +XEXQJDQ %DORN�.RORP
H� 0HQJHFHN�V\DUDW�SDQMDQJ�MRLQW

%HUGDVDUNDQ� 61,� ���������� SDVDO� ���������� GLPHQVL�
NRORP�\DQJ�VHMDMDU�GHQJDQ�WXODQJDQ�EDORN�WLGDN�EROHK�NXUDQJ�
GDUL����NDOL�GLDPHWHU�WXODQJDQ�ORQJLWXGLQDO�WHUEHVDU�
%  ������PP
+  ������PP
GE�EDORN� ����PP�
���[�GE� ����[���� �����PP� �����PP��2.�
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I� 0HQHQWXNDQ�OXDV�HIHNWLI�MRLQW
%HUGDVDUNDQ�61,�����������SDVDO�����������$M�PHUXSDNDQ�

SHUNDOLDQ�WLQJJL�HIHNWLI�GHQJDQ�OHEDU�MRLQW�HIHNWLI�

*DPEDU������ /XDV�-RLQW�(IHNWLI
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K  ������PP

[  �
ሺଵିସହሻ

ଶ
 �����PP

7LQJJL�MRLQW� ������PP
/HEDU�MRLQW�HIHNWLI�PHUXSDNDQ�QLODL�WHUNHFLO�GDUL���*DPEDU�
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E���K� ������������ ������PP
E����[� ��������������� ������PP
$M  �WLQJJL�MRLQW�[�OHEDU�HIHNWLI�MRLQW�

 ������PP�[������PP
 ���������PP�

J� 0HQHQWXNDQ�OXDV�HIHNWLI�MRLQW
8QWXN� MRLQW� LQWHULRU�� MXPODK� WXODQJDQ� FRQILQHPHQW�

VHWLGDNQ\D� VHWHQJDK� GDUL� WXODQJDQ� FRQILQHPHQW� \DQJ�
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GLEXWXKNDQ�SDGD�XMXQJ�XMXQJ�NRORP��6SDVL�YHUWLFDO�WXODQJDQ�
FRQILQHPHQW� LQL� GLL]LQNDQ� GLSHUEHVDU� KLQJJD� ���� PP� �61,�
����������SDVDO����������
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'LJXQDNDQ��'��
$VK� ��������PP�
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-DGL�GLJXQDNDQ��'��±����PP

D� 0HQJKLWXQJ�JD\D�JHVHU�SDGD�MRLQW
x 0HQJKLWXQJ�0J

%DORN�\DQJ�PHPDVXNL�MRLQW�PHPLOLNL��
0SUE�  ���������.1�P
0SUE�  ������� .1�P
3DGD�MRLQW��NHNDNXDQ�NRORP�DWDV�GDQ�NRORP�EDZDK�VDPD�
0H�  ������0SUE����0SUE��

 ���������.1�P
x 0HQJKLWXQJ�JHVHU�SDGD�NRORP�DWDV

9VZD\  �
ெାெ
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x %HUGDVDUNDQ�61,�����������SDVDO�����������KLWXQJ�JD\D �

JD\D�SDGD�WXODQJDQ EDORN�ORQJLWXGLQDO��'DODP SHUKLWXQJDQ
GLDVXPVLNDQ EDKZD WHJDQJDQ� SDGD� WXODQJDQ WDULN OHQWXU
DGDODK������I\�
���*D\D�WDULN�SDGD�WXODQJDQ�EDORN�GL�WXPSXDQ�NLUL��%,��
$V�EDORN�NLUL��'��� ������PP�

7�  �$V�[������I\
 ���������1� ��������.1

���*D\D�WHNDQ�SDGD�WXODQJDQ�EDORN�GL�WXPSXDQ�NDQDQ��%,���
$V�EDORN�NDQDQ��'��� ������PP�

&�  �$V�[������I\
 ���������1� ������.1
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x 0HQJKLWXQJ�JD\D�JHVHU
9M  ��7� ��&���± 9VZD\

 �����������������± ���
 ��������.1��VHDUDK�7�

E� &HN�NXDW�JHVHU�MRLQW
%HUGDVDUNDQ� 61,� ���������� SDVDO� ���������� XQWXN�
PHQJKLWXQJ�NXDW�JHVHU�MRLQW�\DQJ�GLNHNDQJ�GL�NHHPSDW�VLVLQ\D�
VHEDJDL�EHULNXW
9Q  �����[�ඥ݂ܿ [�$M�

 �����[�ξͶͲ [��������
 ������������1

�9Q  ������[������������1
 �����������1�
 ������N1�!�9M� ������.1��2.�
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����� 3HUHQFDQDDQ�3RQGDVL
������� 8PXP

3HUHQFDQDDQ� SRQGDVL� PHUXSDNDQ� SHUHQFDQDDQ� VWUXNWXU�
EDZDK� EDQJXQDQ�� 3RQGDVL� SDGD� XPXPQ\D� EHUODNX� VHEDJDL
NRPSRQHQ� VWUXNWXU� SHQGXNXQJ� EDQJXQDQ� \DQJ� WHUEDZDK�
GDQEHUIXQJVL� VHEDJDL� HOHPHQ� WHUDNKLU� \DQJ� PHQHUXVNDQ� EHEDQ�
NHWDQDK�� 3RQGDVL� SDGD� JHGXQJ� LQL� GLUHQFDQDNDQ� PHPDNDL�
SRQGDVLWLDQJ� SDQFDQJ� MHQLV� SHQFLO� SLOH� VKRH SURGXN� GDUL� 37��
:,.$�:LMD\D� .DU\D�� � %HWRQ�� 3DGD� EDE� SHUHQFDQDDQ� SRQGDVL
SHPEDKDVDQ� PHOLSXWL� SHUHQFDQDDQ� MXPODK� WLDQJ� SDQFDQJ�
\DQJGLEXWXKNDQ�GDQ�SHUHQFDQDDQ�SRHU��SLOH�FDS��

������� %HEDQ�6WUXNWXU
%HEDQ� VWUXNWXU� PHQHQWXNDQ� EDJDLPDQD� SHUHQFDQDDQ�

SRQGDVL� \DQJ� DNDQ� GLODNXNDQ�� EHEDQ� VWUXNWXU� GLVDOXUNDQ�PHODOXL�
NRORP� NHPXGLDQ� NH� WLDQJ� SDQFDQJ�� %HEDQ� \DQJ� EHNHUMD� SDGD�
SRQGDVL�GLKLWXQJ�PHQXUXW�61,�����������NRPELQDVL�EHEDQ�XQWXN�
PHWRGD� WHJDQJDQ� LMLQ��.RPELQDVL�EHEDQ�EHEDQ�GLEDZK�LQL�DGDODK�
NRPELQDVL�EHEDQ�XQWXN�PHQJKLWXQJ�WLDQJ�SDQFDQJ�GHQJDQ�GHVDLQ�
WHJDQJDQ�LMLQ�

� �'
� '���/
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� '������(
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'DUL�NRPELQDVL�EHEDQ�GL�DWDV�GLODNXNDQ FRQWURO�GDUL�PDVLQJ�
PDVLQJ� NRPELQDVL� XQWXN� PHQHQWXNDQ� SHUKLWXQJDQ� MXPODK� WLDQJ�
SDQFDQJ��GHIOHNVL�GDQ�PRPHQ�\DQJ�WHUMDGL�SDGD�UHDNVL�SHUOHWDNDQ�

2XWSXW� GDUL� MRLQW� UHDFWLRQ� LQL� NHPXGLDQ� GLSLOLK� VHVXDL�
NRPELQDVL�PDNVLPXP�\DQJ�SDOLQJ�PHQHQWXNDQ�GDODP�SHUKLWXQJDQ�
3LMLQ �� WLDQJ�� %HULNXW� LQL� DGDODK� RXWSXW� GDUL� MRLQW� UHDFWLRQ� SDGD�
SRQGDVL�
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7DEHO������ %HEDQ�3DGD�.��6DDW�6HUYLFH��7LSH���

.RPELQDVL
+[ +\ 3 0; 0<

WRQ WRQ WRQ WRQP WRQP

�'����/ ���� ���� ������ ���� ����

�'������(\�0D[ ���� ���� ������ ����� �����

�'������([�0D[ ���� ���� ������ ����� �����
�'�������/���
�����(\�0D[

���� ���� ������ ����� �����

�'�������/���
�����([�0D[

���� ���� ������ ����� �����

�'�������/ ���� ���� ������ ���� ����

�' ���� ���� ������ ���� ����
���'������(\�

0D[
���� ���� ������ ����� �����

���'������([�
0D[

���� ���� ������ ���� ����
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7DEHO������ %HEDQ�3DGD�6:�XMXQJ��.��6DDW�6HUYLFH��7LSH���
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������� 6SHVLILNDVL�7LDQJ�3DQFDQJ
3DGD� SHUHQFDQDDQ� SRQGDVL� JHGXQJ� LQL�� GLJXQDNDQ� SRQGDVL�

WLDQJ�SDQFDQJ�MHQLV�3UHVWUHVVHG�&RQFUHWH�6SXQ�3LOHV 3URGXN�GDUL�37��
:LMD\D�.DU\D�%HWRQ�
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��� 7LDQJ� SDQFDQJ� EHWRQ� SUDFHWDN� �SUHFDVW� FRQFUHWH� SLOH�� GHQJDQ�
EHQWXN�SHQDPSDQJ�EXODW�

��� 0XWX� EHWRQ� WLDQJ� SDQFDQJ� .����� �FRQFUHWH FXEH� FRPSUHVVLYH��
VWUHQJWK�LV�����NJ�FP��DW����GD\V��

%HULNXW�LQL��VSHVLILNDVL�WLDQJ�SDQFDQJ�\DQJ�DNDQ�GLJXQDNDQ�

x 2XWVLGH�'LDPHWHU�'�� ������PP
x :DOO�7KLFNQHVV� ����� PP
x &ODVV ��&
x &RQFUHWH�&URVV�6HFWLRQ �������FP�

x 8QLW�:HLJKW ������NJ�P
x /HQJWK �������P
x %HQGLQJ�PRPHQ�FUDFN� ������� WP
x %HQGLQJ�PRPHQ�XOWLPDWH� ������ WP
x $OORZDEOH�D[LDO�/RDG ����� WRQ

������� 'DWD�7DQDK
'DWD� WDQDK� � GLSHUOXNDQ� XQWXN� PHUHQFDQDNDQ� SRQGDVL� \DQJ�

VHVXDL� GHQJDQ� MHQLV� GDQ� NHPDPSXDQ� GD\D� GXNXQJ� WDQDK� WHUVHEXW��
'DWD�WDQDK�GLGDSDWNDQ�PHODOXL�SHQ\HOLGLNDQ�WDQDK�SDGD�ORNDVL�GLPDQD�
VWUXNWXU� WHUVHEXW� DNDQ� GLEDQJXQ�� 'DODP� KDO� LQL� GDWD� WDQDK� \DQJ�
GLJXQDNDQ� XQWXN� SHUHQFDQDDQ� SRQGDVL� JHGXQJ� $SDUWHPHQ� %DOH�
+LQJJLO 6XUDED\D� DGDODK� GDWD� WDQDK� SHPEDQJXQDQ� 3HPEDQJXQDQ�
-DODQ�7RO�6XUDED\D�� *UHVLN KDVLO�8ML�/DERUDWRULXP�0HNDQLND�7DQDK�
-XUXVDQ�7HNQLN�6LSLO�,76�6XUDED\D�

������� 'D\D�'XNXQJ
������� 'D\D�'XNXQJ�7LDQJ�3DQFDQJ�7XQJJDO

'D\D� GXNXQJ� 637� � GDUL� ODSDQJDQ� WLGDN� GDSDW� ODQJVXQJ�
GLJXQDNDQ� XQWXN� SHUHQFDQDDQ� WLDQJ� SDQFDQJ�� +DUXV� GLODNXNDQ�
NRUHNVL�WHUOHELK�GDKXOX�WHUKDGDS�GDWD�637�DVOL��0HWRGH�SHUKLWXQJDQ�
PHQJJXQDNDQ� FDUD� GDUL� 7HU]DJKL� %D]DUDD� ������ DGDSXQ�
SHUKLWXQJDQQ\D�DGDODK�VHEDJDL�EHULNXW�
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�� .RUHNVL�WHUKDGDS�PXND�DLU�WDQDK�
.KXVXV�XQWXN�WDQDK�EHUSDVLU�KDOXV��SDVLU�EHUODQDX��GDQ�SDVLU�
EHUOHPSXQJ��\DQJ�EHUDGD�GLEDZDK�PXND�DLU�WDQDK�GDQ�KDQ\D�
ELOD�1!����
D� 1�  ������ò�1����
E� 1�  �����1
.HPXGLDQ�SLOLK�KDUJD�1��\DQJ�WHUNHFLO

�� .RUHNVL�WHUKDGDS�2YHUEXUGHQ
'DUL�KDUJD�1��GLNRUHNVL�ODJL�XQWXN�SHQJDUXK�WHNDQDQ�WDQDK�
YHUWLNDO
1� ��1�����������3R��XQWXN�3R������WRQ
1� ��1��������������3R��XQWXN�3R!����WRQ

7LDQJ� SDQFDQJ� GLEDJL� PHQMDGL� Q� VHJPHQ�� VHSHUWL� JDPEDU�
EHULNXW

*DPEDU������ 3HPEDJLDQ�VHJPHQ�WLDQJ�SDQFDQJ

3XOW� �&Q��$�XMXQJگ���&OL��$VL�
'LPDQD�

&OL  KDPEDWDQ JHVHU�WLDQJ�SDGD�VHJPHQ�L
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&OL  �IVL
$VL  �/XDV�VHOLPXW�WLDQK�
2L  �NHOLOLQJ�WLDQJ�
&Q�  ����1�

+DUJD 1�PHUXSDNDQ�UDWD�UDWD�1���'�GLEDZDK�XMXQJ�VDPSDL �'�
GLDWDV�XMXQJ�WLDQJ��

&OL )VL  ���

6HKLQJJD�

3�XOW�WLDQJ  ����1�$�XMXQJگ����1L����$VL

3LMLQ�WLDQJ  �3XOW�6)��GHQJDQ�6)� �
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³+DODPDQ�LQL�VHQJDMD�GLNRVRQJNDQ´
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7DEHO������ 'D\D�'XNXQJ�7DQDK

'HSWK 1
/�3

1 JVDW J�
 SR
1�&RUU
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)G�GHIOHFWLRQ�FRHIILFLHQW�

'LGDSDWNDQ�GDUL�JUDILN�,QIOXHQFH�9DOXH�IRW�/DWHUDOO\�/RDGHG�3LOH

/� ����P� ������FP��NHGDODPDQ�WLDQJ�SDQFDQJ�

7� ��������FP

/�7� �����

0DND�GLGDSDWNDQ�)G� ������

ߜ ൌ ݀ܨ ቆ
ܲܶଷ

ܫܧ
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ቇ  ʹǡͷ ܿ݉

ߜ ൌ ͲǡͲ ܿ݉  ʹǡͷ ܿ݉«�2N

.RQWURO�0RPHQ��

0FUDFN  ������WP��WDEHO�VSHVLILNDVL�WLDQJ�SDQFDQJ�

)P�PRPHQW�FRHIILFLHQW�

'LGDSDWNDQ�GDUL�JUDILN�,QIOXHQFH�9DOXH�IRW�/DWHUDOO\�/RDGHG�3LOH

/�7� �����
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����� 3HUHQFDQDDQ�3RHU�3DGD�.RORP
3DGD�SHUKLWXQJDQ�SHUHQFDQDDQ�WXODQJDQ�SRHU�GL�DPELO�VDODK�

VDWX�FRQWRK�WLSH�SRHU��\DLWX�WLSH����'DWD�SHUHQFDQDDQ�DGDODK�VHEDJDL�
EHULNXW�

Ȉ�WLDQJ�SDQFDQJ�WLDS�JURXS�  ��

'LPHQVL�NRORP�  ����î�����PP�

'LPHQVL�SLOH�FDS  ����î����î���� P�

0XWX�EHWRQ��I¶F��  ��� 03D

0XWX�EDMD��I\��  �����03D

'LDPHWHU�WXODQJDQ��'��  ��� PP

6HOLPXW�EHWRQ�  ����PP

7LQJJL�HIHNWLI����G�  ����� � ��� ò[��  ������ PP

3XNRORP  ������� WRQ

3XSLOH  �����[�3LMLQ  �����[�������� ��������WRQ

'LDPELO�6)�SLOH�FDS�����NDUHQD�GLDVXPVLNDQ�SLOH�FDS�WLGDN�
EROHK�JDJDO�WHUOHELK�GDKXOX�GLEDQGLQJNDQ�WLDQJ�SDQFDQJ�

������� .RQWURO�*HVHU�3RQV
'DODP�PHUHQFDQDNDQ�SLOH�FDS�KDUXV�GLSHQXKL�SHUV\DUDWDQ�

NHNXDWDQ� JD\D� JHVHU� QRPLQDO� EHWRQ� \DQJ� KDUXV� OHELK� EHVDU� GDUL�
JHVHU� SRQV� \DQJ� WHUMDGL�� +DO� LQL� VHVXDL� \DQJ� GLV\DUDWNDQ� SDGD�
61,����������SDVDO�������
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¾ 3XQFKLQJ�6KHDU
%DJLDQ� JHVHU� DGDODK� SDGD� G��� GDUL� PXND� NRORP�� VHSHUWL� SDGD�

JDPEDU�GLEDZDK��

D��  �����������  ����� PP� ������ P

E��  � ������  ����� PP� ������ P

8�  ����D��E��� ����� PP

3DGD� 61,� WLGDN� PHPEHULNDQ� SURVHGXU� HNVSOLVLW� XQWXN�
PHPSHUKLWXQJNDQ�SXQFKLQJ�ORDG SDGD�SLOH�FDS��6HKLQJJD�SXQFKLQJ�
ORDG�GDSDW�GLDVXPVLNDQ�VDPD�GHQJDQ EHEDQ�NRORP�GLNXUDQJ�EHUDW�
GDUL� EDJLDQ� SLOH� \DQJ� WHUOHWDN� SDGD� G��� ������� ����� PP���
3XQFKLQJ�/RDG�ELVD�GLSHUKLWXQJNDQ�VHEDJDL�EHULNXW�
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௨ܲǡ௨ ൌ ͷͺͶǤ͵Ͷʹ ݐ

¾ *HVHU�SRQV���$UDK
%DWDV�JHVHU�SRQV�DGDODK�\DQJ�WHUNHFLO�GDUL
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 ����������WRQ !�3X�SXQFK  �������WRQ�«�2.

.DSDVLWDV� *HVHU� SRHU� GDSDW� PHQDKDQ� EHEDQ� JHVHU� \DQJ�
WHUUMDGL�

.RQWURO�WHJDQJDQ�JHVHU�\DQJ�WHUMDGL��
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6HKLQJJD�NHWHEDODQ�GDQ�XNXUDQ�SRHU�PDPSX�PHQDKDQ�JD\D�
JHVHU�\DQJ�WHUMDGL�

¾ *HVHU�3RQV���$UDK

*DPEDU������ $UHD�.ULWLV�*HVHU�SRQV�VDWX�DUDK

௨ܲǡ ൌ ʹͺͻǡͻͷ ݐ
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¾ *HVHU�$NLEDW�WLDQJ�SDQFDQJ�LQGLYLGX

*DPEDU������ $UHD�*HVHU�$NLEDW�WLDQJ�SDQFDQJ�,QGLYLGX

௨ܲǡ ൌ ʹͺͻǡͻͷ ݐ

8� ���� PP
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3HQXODQJDQ�3LOH�&DS
'DODP� PHUHQFDQDNDQ� SHQXODQJDQ� SLOH� FDS��0RPHQ� \DQJ�

WHUMDGL�SDGD�SLOH�FDS�GLGDSDW�GDUL�JD\D�\J�EHNHUMD�SDGD�WLDQJ�GDQ�
NRORP�
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JXQDNDQ�V �����PP
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V �������� �����PP�
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7XODQJDQ�WDULN�\DQJ�GLEXWXKNDQ��
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Q  �����������ó�ʌ������ ��� EXDK�
V  ��������� �����PP�
JXQDNDQ�V �����PP

7XODQJDQ�WHNDQ�\DQJ�GLEXWXKNDQ��
$V¶  ����$V� ����î ������� ������� PP�

Q  �����������ó�ʌ����� �� EXDK�
6  �������� �����PP�
JXQDNDQ�V� �����PP�

.RQWURO�NRHILVLHQ�IDNWRU�UHGXNVL
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%HUGDVDUNDQ�61,�����������*DPEDU�6������GLGDSDW�ᖡݐ OHELK�
EHVDU� GDULSDGD� ������ VHKLQJJD� SHODW� WHUPDVXN� GDODP� NRQGLVL�
WHUNRQWURO�WDULN�GHQJDQ�QLODLࢥ� VHEHVDU������

3HQXODQJDQ�7XVXN�.RQGH

'DODP� SHUKLWXQJDQ� SHQXODQJDQ� WXVXN� NRQGH� GLDPELO� UDVLR�
WXODQJDQ�PLQLPXQ�PHQXUXW�61,�����������\DLWX�VHEHVDU����GDUL�
LQQHU� GLDPHWHU� WLDQJ� SDQFDQJ�� 6SHVLILNDVL� WLDQJ� SDQFDQJ� \DQJ�
GLJXQDNDQ�DGDODK�GLDPHWHU����PP�GHQJDQ�NHWHEDODQ����PP�

,QQHU�GLDPHWHU� �����± ���� ����PP
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Q� �����������ó�ʌ������ ��� EXDK�

V  �ʌ�î ��������� ���� PP�

JXQDNDQ�V� �����PP

*DPEDU������ 3HQXODQJDQ�S�

*DPEDU������ 3HQXODQJDQ�3�
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��� .HVLPSXODQ
%HUGDVDUNDQ� NHVHOXUXKDQ� KDVLO� DQDOLVD� \DQJ� WHODK�

GLODNXNDQ�GDODP�SHQ\XVXVDQDQ�*HGXQJ�$SDUWHPHQW�WRZHU�$�%DOH�
+LQJJLO PHQJJXQDNDQ� VLVWHP� EDORN� SUDWHJDQJ� SDGD� EDORN� DUDK�
PHPDQMDQJ� \DQJ� WHUGDSDW� GL� ODQWDL� DWDS� ODQWDL� LQL� GDSDW� GLWDULN�
EHEHUDSD�NHVLPSXODQ��GLDQWDUDQ\D�VHEDJDL�EHULNXW�

�� 3HUHQFDQDDQ� JHGXQJ� LQL� PHPLOLNL� GLPHQVL� VWUXNWXU� EDLN�
VWUXNWXU� VHNXQGHU� PDXSXQ� VWUXNWXU� XWDPD� LDODK� VHEDJDL�
EHULNXW�
6WUXNWXU�6HNXQGHU�
x %DORN�DQDN��

� %$ ������� FP
x 7HEDO�SHODW�

� $WDS ������PP
� /DQWDL ������PP

6WUXNWXU�8WDPD�
x %DORN�LQGXN�

� %� ������� FP
� %� ������� FP
� %� ������� FP

x %DORN�SUDWHJDQJ�
� $UDK�0HPDQMDQJ ���������FP

x .RORP�
x /W�� ± � �������
x /W���± �� �������
x /W��� ± �� �������
x /W��� ± �� �������
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x 3RQGDVL
x 7LSH�� � ����[�����[��P
x 7LSH�� ������[�����[��P
x 7LSH�� �������[������[���P

�� $QDOLVD�VWUXNWXU�PHQJJXQDNDQ�SURJUDP�EDQWX�(7$%6�
�� 8QWXN�PHQJHOLPLQDVL�NHKLODQJDQ�SUDWHJDQJ�DNLEDW�NHNDQJDQ�

NRORP�GDQ�PHQJKLQGDUL�PRPHQ�NXPXODWLI�\DQJ�WHUMDGL�PDND�
NRORP�GLEXDW�SLSLK�GDQ�VHHIHNWLI�PXQJNLQ�

�� 3HUHQFDQDDQ� GHQJDQ� PHQJJXQDNDQ� VLVWHP� EDORN� SUDWHJDQJ�
EHUGDVDUNDQ� NDUHQD� NHEXWXKDQ� DNDQ� UXDQJDQ� \DQJ� OXDV� GDQ�
EHEDV�NRORP�SDGD� WHQJDK�EHQWDQJQ\D�� VHKLQJJD�SHQJJXQDDQ�
EDORN� SUDWHJDQJ� VDQJDW� WHSDW� XQWXN� PHPHQXKL� NHEXWXKDQ�
WHUVHEXW�

�� 3HUKLWXQJDQ�JD\D�)2�61,�����������OHELK�EHVDU�GDUL�(Q������
���������GLNDUHQDNDQ�DGD�SHUEHGDDQ�%HII

�� .HKLODQJDQ� JD\D� SUDWHJDQJ� 61,� ���������� OHELK� EHVDU� ���
GDUL�(Q��������������

�� 8QWXN�SHQJDQJNXUDQ�XMXQJ��61,�����������GDQ�(Q��������
��������GLUHQFDQDNDQ�PHQJJXQDNDQ�DQJNXU�\DQJ�VDPD�\DLWX�
96/�����

�� 3HUKLWXQJDQ� JD\D� JHPSD� SDGD�*HGXQJ�$SDUWHPHQW� WRZHU�$�
%DOH�+LQJJLO PHQJJXQDNDQ�DQDOLVD�UHVSRQ�VSHFWUXP�GL�GDHUDK�
6XUDED\D��VHVXDL�GHQJDQ�SHUDWXUDQ�61,�����������

�� 3HUHQFDQDDQ� VWUXNWXU� EHWRQ� EHUWXODQJDQ� PHQJJXQDNDQ�
SHUDWXUDQ� 61,� ����������� GHQJDQ� VLVWHP� JHGXQJ� \DQJ�
GLJXQDNDQ�GXDO�VLVWHP

��� 3RQGDVL� GLUHQFDQDNDQ� GHQJDQ� SRQGDVL� GDODP� VHVXDL� GHQJDQ�
NHWHQWXDQ�\DQJ�EHUODNX�GDQ�PHQHULPD�EHEDQ�PHODOXL�SRHU�

��� +DVLO� DQDOLVD VWUXNWXU� WHODK� GLODNXNDQ� SDGD� *HGXQJ�
$SDUWHPHQW� WRZHU� $� %DOH� +LQJJLO GLWXDQJNDQ� SDGD� JDPEDU�
WHNQLN�SDGD�ODPSLUDQ�
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���� 6DUDQ
6DUDQ�\DQJ�GDSDW�GLEHULNDQ�EHUGDVDUNDQ�KDVLO�DQDOLVD�

GDODP�7XJDV�$NKLU�LQL�GLDQWDUDQ\D�
�� 'LPHQVL� NRORP� SHUOX� GLSHUKDWLNDQ� DJDU� WLGDN� PHQ\HEDENDQ�

NHKLODQJDQ� SUDWHJDQJ� DNLEDW� NHNDQJDQ� NRORP� \DQJ� WHUODOX�
EHVDU��

�� 0HWRGH� SHODNVDQDDQ� VDQJDW� GLSHUOXNDQ� GDODP�
PHQJDSOLNDVLNDQ�EDORN�SUDWHJDQJ�VHFDUD�PHQ\LODQJ��WHUXWDPD�
PHQHQWXNDQ� DSDNDK� SHQDPSDQJ� PDPSX� PHQDKDQ� MDFNLQJ�
SDGD�VXDWX�DUDK�EDORN�DSDELOD�EDORN�GLMDFNLQJ�VHFDUD�EHUXUXWDQ

�� 'DHUDK� OLPLW� NDEHO� KDUXV� VDQJDW� GLSHUKDWLNDQ� GDODP�
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Concrete Compressive Strength fc' = 50 MPa (Cube 600 kg/cm2)

3,030
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3,320
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Segmental Electrical Transmission Line PC Poles
STPC

STPC

STPC

STPC

STPC

STPC

STPC

STPC

Class Length
(m)

Horizontal
Load (daN)

Weight
(kg/pcs)

Type

Top
(mm)

Bottom
(mm)

Outside Diameter
TRANSMISSION PC POLES APPLICATION

POLES FOUNDATION TYPE

POLES INSTALLATION METHOD

Installation by Lifting Crane Installation by Box Equipment

Embeded foundation Base Plate foundation

ITEM REFERENCE DESCRIPTION SPECIFICATION

Aggregate

Cement

Admixture

Concrete

PC Strand

PC Wire

PC Bar

Rebar

Spiral Wire

Joint Plate

Welding

ASTM C 33 / C 33M-11a

SNI 2049 - 2015

ASTM C 494 / C 494M - 99a

SNI 2834 - 2000
SNI 2493 - 2011

ASTM A 416 / A 416M - 99

JIS G 3536 - 2014

JIS G 3137 - 2008

SNI 2052 - 2014

JIS G 3532 - 2011

JIS G 3101 - 2004

ANSI / AWS D1.1 - 900

Aggregates
Portland Cement

Admixture for Concrete
Concrete Mix Design
Making and Curing Concrete Sample

Uncoated Seven-Wire for Prestressed
Concrete 
Uncoated Stress-Relieved Steel Wires 
and Strands for Prestressed Concrete
Small Size-Deformed Steel Bars for
Prestressed Concrete
Reinforcement Steel for Concrete

Low Carbon Steel Wires

Rolled Steels for General Structure

Structural Welding Code Steel

Standard Product Type I
Special Order : Type II or V
Type F : High Range Water Reducing
Admixture

Grade 270 (Low Relaxation Type)

SWPD1 (Deformed Wire Type)

Grade D - Class 1 - SBPD 1275/1420

Steel Class : BjTS 40 (Deformed)
Steel Class : BjTP 24 (Round)
SWM-P (Round Type)
Cold-reduced steel wire for the 
reinforcement of concrete and the 
manufacture of welded fabric.
SS400 (Tensile Strength 400 N/mm2)
Applicable steel product for steel plates 
and sheets, steel strip in coil, sections, 

AWS A5.1/E6013
NIKKO STEEL RB 26 / RD 260, LION 26,
or equivalent.

DESCRIPTION
Type of Poles

PC PILES
DESCRIPTION
Type of Piles  Prestressed Concrete Square Piles
   Prestressed Concrete Spun Piles
   Prestressed Concrete Spun Square Piles
   Prestressed Concrete Triangular Piles

System of Joints  Welded at steel joint plate
    
Type of Shoe  Concrete Pencil Shoe (Standard) for PC Spun Piles, 
   Spun Square Pile & Square Piles

   Mamira Shoe (Special Order) for PC Spun Pile

Method of Driving Dynamic Pile Driving : Diesel Hammer and Hydraulic Hammer
   Static Pile Driving : Hydraulic Static Pile Driver (Jacking Pile)

MATERIAL SPECIFICATION

March - 2017

PC PILES

DESIGN & MANUFACTURING REFERENCE

Design A

SNI 2847 - 2013

CI 543R Design, Manufactured and Installation of Concrete Piles Chapter-4
Structural design requirement for piles with no seismic loading
(In case pile is consider to seismic loading, piles detail should re-design refer to ACI 543R Chapter-5)
Indonesian Standard Code for Concrete

Manufacturing WB - PRD - PS - 16 Production Manufacturing Procedure



PILE SHAPE & SPECIFICATION | PRESTRESSED CONCRETE SPUN PILES 

PILE LENGTH

SIZE

JOINT PLATE
WITHOUT JOINT PLATE (UPPER PILE)

JOINT PLATE

MIDDLE / UPPER PILE

PILE LENGTH

SIZE

JOINT PLATE PENCIL SHOE

BOTTOM / SINGLE PILE

PRESTRESSING STEEL
SPIRAL

SIZE

WALL (t)

PILE SECTION

PRESTRESSED CONCRETE SPUN PILES SPECIFICATION
Concrete Compressive Strength fc' = 52 MPa (Cube 600 kg/cm2)

Note   :  *)  Crack Moment Based on JIS A 5335-1987 (Prestressed Spun Concrete Piles)
 **)  Length of pile may exceed usual standard whenever lifted in certain position
 ***) Type of Shoe for Bottom Pile is Mamira Shoe

Size
( mm )

300

350

400

450

500

600

800

1000 ***

1200 ***

452.39

581.98

765.76

929.91

1,159.25

1,570.80

2,563.54

3,782.48

4,948.01

34,607.78

62,162.74

106,488.95

166,570.38

255,324.30

510,508.81

1,527,869.60

3,589,571.20

6,958,136.85

113

145

191

232

290

393

641

946

1,237

A2
A3
B
C

A1
A3
B
C

A2
A3
B
C

A1
A2
A3
B
C

A1
A2
A3
B
C

A1
A2
A3
B
C

A1
A2
A3
B
C

A1
A2
A3
B
C

A1
A2
A3
B
C

2.50
3.00
3.50
4.00
3.50
4.20
5.00
6.00
5.50
6.50
7.50
9.00
7.50
8.50

10.00
11.00
12.50
10.50
12.50
14.00
15.00
17.00
17.00
19.00
22.00
25.00
29.00
40.00
46.00
51.00
55.00
65.00
75.00
82.00
93.00

105.00
120.00
120.00
130.00
145.00
170.00
200.00

3.75
4.50
6.30
8.00
5.25
6.30
9.00

12.00
8.25
9.75

13.50
18.00
11.25
12.75
15.00
19.80
25.00
15.75
18.75
21.00
27.00
34.00
25.50
28.50
33.00
45.00
58.00
60.00
69.00
76.50
99.00

130.00
112.50
123.00
139.50
189.00
240.00
180.00
195.00
217.50
306.00
400.00

72.60
70.75
67.50
65.40
93.10
89.50
86.40
85.00

121.10
117.60
114.40
111.50
149.50
145.80
143.80
139.10
134.90
185.30
181.70
178.20
174.90
169.00
252.70
249.00
243.20
238.30
229.50
415.00
406.10
399.17
388.61
368.17
613.52
601.27
589.66
575.33
555.23
802.80
794.50
778.60
751.90
721.50

23.11
29.86
41.96
49.66
30.74
37.50
49.93
60.87
38.62
45.51
70.27
80.94
39.28
53.39
66.57
78.84

100.45
54.56
68.49
88.00
94.13

122.04
70.52
77.68

104.94
131.10
163.67
119.34
151.02
171.18
215.80
290.82
169.81
215.16
258.19
311.26
385.70
221.30
252.10
311.00
409.60
522.20

6 - 12
6 - 13
6 - 14
6 - 15
6 - 13
6 - 14
6 - 15
6 - 16
6 - 14
6 - 15
6 - 16
6 - 17
6 - 14
6 - 15
6 - 16
6 - 17
6 - 18
6 - 15
6 - 16
6 - 17
6 - 18
6 - 19
6 - 16
6 - 17
6 - 18
6 - 19
6 - 20
6 - 20
6 - 21
6 - 22
6 - 23
6 - 24
6 - 22
6 - 23
6 - 24
6 - 24
6 - 24
6 - 24
6 - 24
6 - 24
6 - 24
6 - 24

60

65

75

80

90

100

120

140

150

Thickness
Wall ( t )

Cross
Section
( cm2 )

Section
Inertia
( cm4 )

Unit
Weight
( kg/m )

Class

Bending Moment

Crack *
( ton.m )

Break
( ton.m )

Allowable
Compression

( ton )

Decompression
Tension
( ton )

Length
of Pile **

( m )

Unit Conversion : 1 ton = 9.8060 kN
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