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$EVWUDN 

'HVDLQ� WHEDO� SHUNHUDVDQ� OHQWXU� GLSHQJDUXKL� ROHK� WHPSHUDWXU� ORNDVL� –� KDO� LQL� WDPSDN� MHODV� SDGD� PHWRGH� GHVDLQ�
PHNDQLVWLN� HPSLULV� NHWLND� PHQHQWXNDQ� PRGXOXV� GLQDPLV� FDPSXUDQ� EHUDVSDO�� 0DQXDO� 'HVDLQ� 3HUNHUDVDQ� -DODQ�
�0'3��PHQHWDSNDQ� WHPSHUDWXU�ZDNLO�DWDX�:0$37�VHEHVDU���R&�VHGDQJNDQ�3HGRPDQ�3HUHQFDQDDQ�7HEDO�/DSLV�
7DPEDK� PHQHWDSNDQ� WHPSHUDWXU� VWDQGDU� ��R&�� 6WXGL� LQL� PHQJDQDOLVLV� WHPSHUDWXU� ZDNLO� DWDX� :0$37� GHQJDQ�
SHQGHNDWDQ� PHNDQLVWLN� HPSLULV�� 'DWD� MHQLV� VXPEX�� EHEDQ� VXPEX� GDQ� WHPSHUDWXU� WLDS� MDP� GLSHUROHK� SDGD� 5XDV�
&LNDPSHN-3DPDQXNDQ�6WD���������+DVLO�DQDOLVLV�PHPSHUOLKDWNDQ�:0$37�WLGDN�GLSHQJDUXKL�ROHK� WHEDO�VWUXNWXU�
SHUNHUDVDQ�� PRGXOXV� UHVLOLHQ� ODSLV� WDQDK� GDVDU�� VHKLQJJD� EHUODNX� XQWXN� VHPXD� WHEDO� VWUXNWXU� GDQ� GD\D� GXNXQJ�
WDQDK�GDVDU�� QDPXQ�GLSHUQJDUXKL� ROHK� NRPSRVLVL� EHEDQ� ODOX� OLQWDV��'L� ORNDVL� VWXGL�� GLSHUROHK�:0$37� UDWD-UDWD�
VHEHVDU� �����R&� GDQ� GHYLDVL� VWDQGDU� ���R&�� 0HQHWDSNDQ� :0$37� \DQJ� OHELK� WLQJJL� GDUL� \DQJ� VHVXQJJXKQ\D�
�VHSHUWL�\DQJ�GLUHNRPHQGDVLNDQ�ROHK�0DQXDO�'HVDLQ�3HUNHUDVDQ�-DODQ��\DLWX���R&��EHUSRWHQVL�PHPSHUSHQGHN�KDVLO�
DQDOLVLV� XPXU� SHUNHUDVDQ�� +DVLO� VWXGL� LQL� MXJD� PHQGXNXQJ� SHQJJXQDDQ� WHPSHUDWXU� VWDQGDU� SDGD� 3HGRPDQ�
3HUHQFDQDDQ�7HEDO�/DSLV�7DPEDK�\DLWX���R&� 

.DWD�.XQFL��:0$37��WHPSHUDWXU�SHUNHUDVDQ��PHNDQLVWLN�HPSLULV��0DQXDO�'HVDLQ�3HUNHUDVDQ�-DODQ 

$EVWUDFW 

7KLFNQHVV� RI� IOH[LEOH� SDYHPHQW� GHVLJQ� LV� DIIHFWHG� E\� ORFDWLRQ� WHPSHUDWXUH� -� WKLV� LV� HYLGHQW� LQ� WKH� HPSLULFDO�
PHFKDQLVWLF� GHVLJQ� PHWKRG� ZKHQ� GHWHUPLQLQJ� WKH� G\QDPLF� PRGXOXV� RI� DVSKDOW� PL[WXUHV�� 0'3� UHFRPPHQGV� WKH�
UHSUHVHQWDWLYH� WHPSHUDWXUH� RU�:0$37� RI� ��R&�ZKLOH� 3HGRPDQ� 3HUHQFDQDDQ� 7HEDO� /DSLV� 7DPEDK� UHFRPPHQGV��
VWDQGDUG� WHPSHUDWXUH�RI���R&��7KLV� VWXG\�DQDO\]HV� WKH� UHSUHVHQWDWLYH� WHPSHUDWXUH�RU�:0$37�ZLWK�DQ� HPSLULFDO�
PHFKDQLVWLF� DSSURDFK�� 'DWD� RQ� D[OH� W\SHV�� D[OH� ORDGV� DQG� KRXUO\� WHPSHUDWXUHV� DUH� REWDLQHG� IRU� &LNDPSHN-
3DPDQXNDQ�67$����������6HFWLRQ��7KH� UHVXOWV� RI� WKH�DQDO\VLV� VKRZHG� WKDW�:0$37� LV� LQGHSHQGHQW�RI� SDYHPHQW�
WKLFNQHVV�� DQG� VXEJUDGH� UHVLOLHQW� PRGXOXV�� WKHUHIRUH� LW� LV� YDOLG� IRU� YDULRXV� SDYHPHQW� WKLFNQHVV� DQG� VXEJUDGH�
UHVLOLHQW�PRGXOXV��KRZHYHU�LW�GHSHQGV�RQ�WUDIILF�ORDG�FRPSRVLWLRQ��$W�WKH�VWXG\�ORFDWLRQ��LW�LV�REWDLQHG�DQ�DYHUDJH�
:0$37�RI������R&�ZLWK�VWDQGDUG�GHYLDWLRQ�RI����R&��'HWHUPLQDWLRQ�RI�:0$37�WKDW�LV�KLJKHU�WKDQ�LW�VKRXOG�EH��DV�
UHFRPPHQGHG�E\�0'3��ZKLFK�LV���R&��KDV�D�SRWHQWLDO�WR�UHGXFH�WKH�UHVXOWV�RI�SDYHPHQW�OLIH�DQDO\VLV��7KH�UHVXOWV�RI�
WKLV�VWXG\�VXSSRUW�WKH�VWDQGDUG�WHPSHUDWXUH�RI���R&�XVHG�LQ�3HGRPDQ�3HUHQFDQDDQ�7HEDO�/DSLV�7DPEDK� 

.H\ZRUGV��:0$37��SDYHPHQW�WHPSHUDWXUH��PHFKDQLVWLF�HPSLULFDO��0DQXDO�'HVDLQ�3HUNHUDVDQ�-DODQ 
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���3HQGDKXOXDQ 

3HUNHUDVDQ� OHQWXU� DGDODK� VWUXNWXU� SHUNHUDVDQ� \DQJ�
PHPSXQ\DL�EHEHUDSD�ODSLV��GDUL�DWDV�NH�EDZDK���\DLWX��
ODSLV� SHUPXNDDQ� �EHUXSD� FDPSXUDQ� EHUDVSDO��� ODSLV�
SRQGDVL� �ODSLV� EDWX� SHFDK��� ODSLV� SRQGDVL� EDZDK� �EDWX�
SHFDK� DWDX� VLUWX��� GDQ� ODSLV� WDQDK� GDVDU� �WDQDK� \DQJ�
GLSDGDWNDQ� VHFDUD� PHNDQLV� GHQJDQ� PDXSXQ� WDQSD�
VWDELOLVDVL�VHFDUD�NLPLDZL���3HUNHUDVDQ�WHUSDSDU�GHQJDQ�
NRQGLVL� OLQJNXQJDQ�� VHSHUWL� VLQDU� PDWDKDUL�� GDQ�
WHPSHUDWXU�XGDUD��.HGXDQ\D�PHPSHQJDUXKL�WHPSHUDWXU�
SHUNHUDVDQ�� \DQJ� SDGD� JLOLUDQQ\D� SDGD� PRGXOXV�
FDPSXUDQ� EHUDVSDO�� 'DPSDN� LNOLP� GDQ� WHPSHUDWXU�
PHQMDGL� WRSLN� \DQJ� GLEDKDV� ROHK� EHUEDJDL� OLWHUDWXU�
VHSHUWL� DQWDUD� ODLQ� &URQH\� GDQ� %XOPDQ� ���������

&ODHVVHQ�� HW� DO�� �������� $VSKDOW� ,QVWLWXWH� ��������
1&+53� �������� $XVWURDGV� ������� GDQ� 3V]F]ROD�
�������� &URQH\� GDQ� %XOPDQ� NKXVXV� PHPEDKDV�
GDPSDN� LNOLP� SDGD� ODSLV� WDQDK� GDVDU� PDXSXQ� ODSLV�
SRQGDVL� GDQ� SRQGDVL� EDZDK�� /LPD� OLWHUDWXU� ODLQ�
PHPEDKDV� GDPSDN� IOXNWXDVL� WHPSHUDWXU� GDODP�GHVDLQ�
SHUNHUDVDQ�� 0HQFDUL� XPXU� SHUNHUDVDQ� DNLEDW�
SHUXEDKDQ� IOXNWXDVL� WHPSHUDWXU� GLODNXNDQ� GHQJDQ�
EHUEDJDL� FDUD�� 8PXPQ\D� SXEOLNDVL� LWX�
PHQ\HGHUKDQDNDQ� SHQJDUXK� IOXNWXDVL� WHPSHUDWXU�
PHQMDGL� VDWX� WHPSHUDWXU� \DQJ� PHZDNLOL� GHQJDQ�
GDPSDN� \DQJ� VDPD� SDGD� XPXU� SHUNHUDVDQ�� 8PXU�
SHUNHUDVDQ� GLFDUL� WDQSD� PHPSHUKLWXQJNDQ� EHEDQ� ODOX�
OLQWDV� \DQJ� WHUMDGL� SDGD� PDVLQJ-PDVLQJ� WHPSHUDWXU��
3HQJHFXDOLDQ� WHUMDGL� SDGD� 1&+53� �������� 1DPXQ�
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1&+53� WLGDN�PHQFDUL� WHPSHUDWXU� ZDNLO�� GDQ�PHWRGH�
WHUVHEXW� GLPDNVXGNDQ� XQWXN� ODQJVXQJ� GLJXQDNDQ�
GDODP�GHVDLQ� 

0DNDODK�LQL�PHPEDKDV�SURVHV�SHUKLWXQJDQ�WHPSHUDWXU�
SHUNHUDVDQ� ZDNLO� �:0$37�� \DQJ� PHPSHUKDWLNDQ�
IOXNWXDVL� WHPSHUDWXU� XGDWD� PDXSXQ� EHEDQ� ODOX� OLQWDV�
\DQJ� WHUMDGL� SDGD� WLDS� SHULRGH� IOXNWXDVL� WHPSHUDWXU��
$QDOLVLV� XPXU� SHUNHUDVDQ� GLODNXNDQ� GHQJDQ� PHWRGH�
PHNDQLVWLN�HPSLULV��GDQ�GDWD�WHPSHUDWXU�XGDUD�PDXSXQ�
EHEDQ� ODOX� OLQWDV� SDGD� UXDV� -DODQ� &LNDPSHN-
3DPDQXNDQ�6WD�������� 

�� 'HVDLQ� 7HEDO� 3HUNHUDVDQ� /HQWXU�
0HWRGH�0HNDQLVWLN�(PSLULV 

$GD� EHUEDJDL� PHWRGH� GHVDLQ� WHEDO� SHUNHUDVDQ� \DQJ�
GLNHQDO�� VHSHUWL� DQWDUD� ODLQ� WHRULWLV�� HPSLULV�� GDQ�
PHNDQLVWLN� HPSLULV� �+XDQJ��������6HFDUD�JDULV� EHVDU��
PHWRGH� PHNDQLVWLN� HPSLULV� WHUGLUL� GDUL� GXD� SURVHV�
XWDPD�� \DLWX� PHNDQLVWLN� GDQ� HPSLULV�� 3URVHV�
PHNDQLVWLN� DGDODK� WDKDS� PHQJKLWXQJ� VDWX� DWDX�
EHEHUDSD� SDUDPHWHU� PHNDQLV�� VHSHUWL� WHJDQJDQ��
UHJDQJDQ�� DWDX� OHQGXWDQ� –� DNLEDW� EHEDQ� VXPEX�
NHQGDUDDQ� SDGD� VWUXNWXU� SHUNHUDVDQ�� 3DUDPHWHU�
PHNDQLV� LQL� GLSHQJDUXKL� ROHK� MHQLV� VXPEX�� EHEDQ�
VXPEX�� WHEDO� ODSLV� VWUXNWXU�� PRGXOXV� GDQ� DQJND�
3RLVVRQ�EDKDQ�GL�VHWLDS�ODSLV��3DUDPHWHU�PHNDQLV�\DQJ�
GLKLWXQJ� NHPXGLDQ� GLNRUHODVLNDQ� GHQJDQ� WLQJNDW�
NHUXVDNDQ� �EHUGDVDUNDQ�KDVLO� XML�GL� ODERUDWRULXP�VHUWD�
GLNDOLEUDVL� GHQJDQ� KDVLO� GL� ODSDQJDQ�� \DQJ� GLVHEXW�
VHEDJDL�WUDQVIHU�IXQFWLRQ��3HUNHUDVDQ�GLQ\DWDNDQ�UXVDN�
VHFDUD� VWUXNWXUDO� DSDELOD� WHODK� PHQJDODPL� UHWDN� OHODK�
�IDWLJXH�FUDFNLQJ��DWDX�GHIRUPDVL�SHUPDQHQ�SDGD�WDSDN�
URGD��UXW��GHQJDQ�EDWDVDQ�WHUWHQWX�� 

%HUEDJDL�SXEOLNDVL�VHSHUWL�3HDWWLH���������6NRN�	�)LQQ�
�������� %URZQ� 	� 3HOO� �������� &ODHVVHQ�� (GZDUGV��
6RPPHU�� 	� 8JH� �������� 6KHOO� �������� %RQQDXUH��
*UDYRLV�� 	� 8GURQ� �������� $VSKDOW� ,QVWLWXWH� ��������
$VSKDOW� ,QVWLWXWH� �������� (O-%DV\RXQ\� 	� :LWF]DN�
������� PHQ\DWDNDQ� EDKZD� SDUDPHWHU� PHNDQLV�
UHJDQJDQ� WDULN�KRUL]RQWDO�PDNVLPXP�GL�EDJLDQ�EDZDK�
ODSLV� SHUPXNDDQ� FDPSXUDQ� EHUDVSDO� EHUNRUHODVL�
GHQJDQ� UHSHWLVL� EHEDQ� \DQJ� PHQLPEXONDQ� UHWDN� OHODK�
\DQJ� WLPEXO� VHFDUD� ERWWRP-XS� FUDFN�� $GD� SXOD�
SHQGDSDW� \DQJ� PHQJDWDNDQ� EDKZD� UHWDN� GDSDW� SXOD�
GLPXODL� GDUL� DWDV� �WRS� GRZQ�FUDFN�� VHSHUWL� DQWDUD� ODLQ�
GLEDKDV�ROHK�0DKHU�	�8]DURZVNL���������\DLWX�DNLEDW�
WHPSHUDWXU�\DQJ�UHQGDK�SDGD�SHUNHUDVDQ� 

0HQXUXW� 3HDWWLH� �������� 6NRN�	� )LQQ� �������� %URZQ�
	� 3HOO� �������� &ODHVVHQ�� (GZDUGV�� 6RPPHU�� 	� 8JH�
��������6KHOO���������$VSKDOW�,QVWLWXWH���������$VSKDOW�
,QVWLWXWH� �������� &KHQ�� /LQ�� 6WHLQ�� 	� +RWKDQ� �������
SDUDPHWHU� PHNDQLV� UHJDQJDQ� WHNDQ� YHUWLNDO� GL� EDJLDQ�
DWDV�ODSLV�WDQDK�GDVDU�EHUNRUHODVL�GHQJDQ�UHSHWLVL�EHEDQ�
\DQJ� PHQLPEXONDQ� GHIRUPDVL� SHUPDQHQ� �UXW���
'HIRUPDVL�SHUPDQHQ�\DQJ�WDPSDN�GL�SHUPXNDDQ�GDSDW�
WHUMDGL� DNLEDW� EHUEDJDL� NRPELQDVL� GHIRUPDVL�� \DLWX�
GHIRUPDVL� SHUPDQHQ� GL� ODSLV� SHUPXNDDQ� VHUWD�
GHIRUPDVL� SHUPDQHQ�SDGD� ODSLV� VWUXNWXU� SHUNHUDVDQ�GL�
EDZDK�ODSLV�SHUPXNDDQ� 

3UHGLNVL�UHSHWLVL�EHEDQ�\DQJ�PHQLPEXONDQ��UHWDN��OHODK 

�PDXSXQ� GHIRUPDVL� SHUPDQHQ� EHUGDVDUNDQ� KDVLO� XML�
PDWHULDO� GL� ODERUDWRULXP� \DQJ� GLNDOLEUDVL� GHQJDQ�
NHQ\DWDDQQ\D� GL� ODSDQJDQ�� 3HUEHGDDQ� LQL� GLVHEDENDQ�
NRQGLVL� SHQJXMLDQ� GL� ODERUDWRULXP� WLGDN� GDSDW�
PHPRGHONDQ� VHPXD� \DQJ� WHUMDGL� GL� ODSDQJDQ��
3HUEHGDDQ�LWX�DQWDUD�ODLQ�WHPSHUDWXU�\DQJ�WHUNRQWURO�GL�
ODERUDWRULXP� –� KDO� WLGDN� WHUMDGL� GL� ODSDQJDQ��
3HPEHEDQDQ� GL� ODERUDWRULXP� PHPSXQ\DL� SROD�
IUHNXHQVL� WHUWHQWX��VHGDQJNDQ�GL� ODSDQJDQ�EHEDQ� OHZDW�
VHFDUD� UDQGRP� EDLN� MHQLV� VXPEX�� EHEDQ� VXPEX��
PDXSXQ� ZDNWX� NHGDWDQJDQQ\D�� 8QWXN� PHQJKDVLONDQ�
SUHGLNVL� \DQJ� DNXUDW� GDUL� PRGHO� PHNDQLVWLN� LQL��
GLSHUOXNDQ� IDNWRU� NDOLEUDVL�� 8QWXN� SURVHV� NDOLEUDVL�
GLSHUOXNDQ�GDWD� HPSLULN�–� DWDX�GLVHEXW� VHEDJDL� SURVHV�
HPSLULN� 

6HODLQ� NRQGLVL� SHQJXMLDQ� GL� ODERUDWRULXP� WLGDN� GDSDW�
PHPRGHONDQ�NHDGDDQ�GL� ODSDQJDQ�� NULWHULD� XPXU� OHODK�
GL� ODERUDWRULXP� MXJD� PHQJJXQDNDQ� NULWHULD� \DQJ�
EHUEHGD��'L�ODERUDWRULXP�VXDWX�EDKDQ�WHODK�PHQJDODPL�
UHWDN� OHODK� EHUGDVDUNDQ� NULWHULD� NRQWURO� WHJDQJDQ� DWDX�
NRQWURO� UHJDQJDQ�� 6HGDQJNDQ� GL� ODSDQJDQ� VXDWX�
SHUNHUDVDQ� GLQ\DWDNDQ� WHODK� PHQJDODPL� UXVDN� IDWLN�
EHUGDVDUNDQ� WHUFDSDLQ\D� OXDVDQ� GDHUDK� \DQJ� WHODK�
PHQJDODPL� UHWDN� OHODK� �UHWDN� EXD\D��� %HVDUQ\D� IDNWRU�
NDOLEUDVL� GDQ� YDOLGDVL� LQL� GDSDW� PHQFDSDL� IDNWRU�
EHEHUDSD�UDWXV��$VSKDOW�,QVWLWXWH������� 

%HUEHGD� GHQJDQ� SHPEHEDQDQ� GL� ODERUDWRULXP� \DQJ�
EHVDUQ\D� NRQVWDQ� GDQ� SROD� \DQJ� WHWDS�� PDND� XQWXN�
PHPSUHGLNVL� NHUXVDNDQ� DNLEDW� YDULDVL� EHEDQ� GL�
ODSDQJDQ� GLJXQDNDQ� KLSRWHVD� 0LQHU� �0LQHU¶V� 5XOH�� –�
OLKDW� 0LQHU� ������� \DQJ� GLDFX� ROHK� +XDQJ� ��������
+LSRWHVD� 0LQHU� PHQJDWDNDQ� EDKZD� NHUXVDNDQ� WHUMDGL�
MLND�'� ����\DQJ�GLKLWXQJ�GHQJDQ�3HUVDPDDQ������ 

  

'HQJDQ� 

QL��  � -XPODK�SHQJXODQJDQ�DNLEDW�EHEDQ�–L 
1L�  � -XPODK�SHQJXODQJDQ�\DQJ�PHQ\HEDENDQ�IDWLJXH�

 DWDX�GHIRUPDVL�SHUPHQHQ�DNLEDW�EHEDQ�–L 
'�  � 5DVLR�NHUXVDNDQ�–�WHODK�PHQFDSDL�EDWDV�DSDELOD�

 QLODL�'� �� 

0HWRGH� PHNDQLVWLN� HPSLULV� WHUXV� PHQJDODPL�
SHQ\HPSXUQDDQ� –� KDO� LQL� GLXUDLNDQ� ROHK� +DDV� �������
WHUXWDPD� WUDQVIHU� IXQFWLRQ� –� \DLWX� NRUHODVL� SDUDPHWHU�
PHNDQLV� GHQJDQ� UHSHWLVL� EHEDQ� \DQJ� PHQ\HEDENDQ�
SHUNHUDVDQ� UXVDN�� 0HWRGH� PHNDQLVWLN� HPSLULV� VHSHUWL�
GLXUDLNDQ� GL� DWDV�� GDSDW� GLJXQDNDQ� XQWXN�PHPSHUROHK�
:0$37� –� \DQJ� WLGDN� ELVD� GLODNXNDQ� ROHK� PHWRGH�
WHRULWLV�PDXSXQ�HPSLULV�� 

���3HPRGHODQ�6WUXNWXU�3HUNHUDVDQ�/HQWXU 

0RGHO� VWUXNWXU� SHUNHUDVDQ� GDQ� ORNDVL� \DQJ� GLDQDOLVLV�
VHFDUD�PHNDQLV�DGDODK�VHSHUWL�SDGD�*DPEDU����6HWLDS�
ODSLV� VWUXNWXU� SHUNHUDVDQ� GLDQDOLVLV� VHEDJDL� ODSLV� \DQJ�
KRPRJHQ�� HODVWLV� GDQ� LVRWURSLV�� OHEDU� WLDS� ODSLV� WLGDN�
WHUEDWDV��GHPLNLDQ� MXJD� WHEDO� ODSLV� WDQDK�GDVDU��0RGHO�
VWUXNWXU�LQL�GLNHQDO�VHEDJDL�KDOI�VSDFH��3DUDPHWHU�\DQJ�
GLJXQDNDQ� XQWXN� PHPSUHGLNVL� XPXU� OHODK� GDQ� XPXU�
GHIRUPDVL� DGDODK� UHJDQJDQ� \DQJ� GLKLWXQJ� GHQJDQ�

��� 
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SURJUDP� (/6<0�� �$KOERUQ� ������� 8PXU� OHODK�
EHUNRUHODVL�GHQJDQ�UHJDQJDQ�WDULN��QR���SDGD�*DPEDU����
GDQ� XPXU� GHIRUPDVL� EHUNRUHODVL� GHQJDQ� UHJDQJDQ� WHNDQ�
�QR� �� SDGD� *DPEDU� ���� 3HUEHGDDQ� KDVLO� SHUKLWXQJDQ�
PHNDQLV� DNLEDW� EHEDQ� GLQDPLV� \DQJ� GLDQDOLVLV� VHEDJDL�
EHEDQ� VWDWLV� GLEDKDV� :DWHUKRXVH� �������� 'DODP� EDWDV�
WHUWHQWX�DQDOLVLV�VWDWLV�\DQJ�OHELK�VHGHUKDQD�PHPEHULNDQ�
KDVLO�\DQJ�PDVLK�GDSDW�GLWHULPD� 

%HEDQ�\DQJ�GLDQDOLVLV�DGDODK�EHEDQ�VWDQGDU��\DLWX�EHEDQ�
VXPEX�WXQJJDO�URGD�JDQGD����N1�����NLSV���7DSDN�VHWLDS�
URGD� GLDVXPVLNDQ� EHUXSD� VHEXDK� OLQJNDUDQ�� -DUDN� SXVDW�
OLQJNDUDQ�NHGXD�URGD�DGDODK�����PP��������LQ���7HNDQDQ�
ELGDQJ� NRQWDN� \DQJ� XQLIRUP� VHEHVDU� ���� N3D� ���� SVL���
%HEDQ�VXPEX�VWDQGDU�LQL�GLPRGHONDQ�VHSHUWL�*DPEDU��� 

$GD� EHUEDJDL� VWUXNWXU� SHUNHUDVDQ� OHQWXU� \DQJ� GLNHQDO��
VHSHUWL� NRQYHQVLRQDO� �GHHS� VWUHQJWK��� IXOO� GHSWK�DVSKDOW��
PDXSXQ� SHUSHWXDO� SDYHPHQW��SHUNHUDVDQ� EHUNHODQMXWDQ���
)XOO�GHSWK�SDYHPHQW�PHUXSDNDQ�VWUXNWXU�SHUNHUDVDQ�\DQJ�
VHPXD� ODSLV� GL� DWDV� ODSLV� WDQDK� GDVDU� GLEXDW� GDUL�
FDPSXUDQ� EHUDVSDO�� 3HUNHUDVDQ� EHUNHODQMXWDQ� DGDODK�
SHUNHUDVDQ� \DQJ� NHUXVDNDQQ\D� KDQ\D� SDGD� ODSLV�
SHUPXNDDQ�� GDQ� WHODK� EDQ\DN� GLSXEOLNDVLNDQ� VHSHUWL�
DQWDUD�ODLQ�GLSDSDUNDQ�ROHK�0DKHU�	�8]DURZVNL���������
'L� ,QGRQHVLD�� NHGXD� MHQLV� VWUXNWXU� SHUNHUDVDQ� LQL� EHOXP�
PHQMDGL� NHELMDNDQ� NRQVWUXNVL� SHUNHUDVDQ�� 3HUNHUDVDQ�
GHHS� VWUHQJWK� WHUGLUL� GDUL� ODSLV� EHUDVSDO� GDQ� EHEHUDSD�
ODSLV�EDWX�SHFDK��QDPXQ�DQDOLVLV�SHUNHUDVDQ�\DQJ� WHUGLUL�
GDUL� �� ODSLV�� \DLWX� ODSLV� SHUPXNDDQ� FDPSXUDQ� EHUDVSDO��
ODSLV� SRQGDVL� EDWX� SHFDK�� GDQ� ODSLV� WDQDK� GDVDU� FXNXS�
PHPDGDL� �%URZQ� DQG� 'DZVRQ� ������� .RPELQDVL� WHEDO�
VWUXNWXU� SHUNHUDVDQ� XQWXN� DQDOLVLV� :0$37� LQL�
PHPSXQ\DL�NRPELQDVL�WHEDO�VWUXNWXU�VHSHUWL��7DEHO��� 
 
9DULDVL� DQJND� 3RLVVRQ� GL� GDODP� DQDOLVLV� PHNDQLV� WLGDN�
WHUODOX� EHUSHQJDUXK�� 8QWXN� ODSLV� SHUPXNDDQ�� ODSLV�
SRQGDVL� GDQ� ODSLV� WDQDK� GDVDU� DGDODK� EHUWXUXW-WXUXW� �����
�����������VHSHUWL�\DQJ�GLVDUDQNDQ�ROHK�<RGHU�	�:LWF]DN�

*DPEDU���0RGHO�VWUXNWXU�SHUNHUDVDQ�\DQJ�GLDQDOLVLV�VHFDUD�
PHNDQLV��+DDV������ 

7DEHO���6WUXNWXU�3HUNHUDVDQ�\DQJ�'LDQDOLVLV 

/DSLV�3HUPXNDDQ /DSLV�3RQGDVL /DSLV�7DQDK�'DVDU 
�PP��LQ� �PP��LQ� �SVL� 

��������� ���������� �������������������� 

���������� ����������� �������������������� 

���������� ����������� �������������������� 

*DPEDU���7LWLN�WLQMDX�UHJDQJDQ�GDODP�PRGHO�VWUXNWXU�
SHUNHUDVDQ 

��������$GD� WLJD� WLWLN� ORNDVL� UHJDQJDQ� WDULN� KRUL]RQWDO��
GDQ� WLJD� ORNDVL� UHJDQJDQ� WHNDQ� YHUWLNDO� \DQJ� GLKLWXQJ��
VHSHUWL�SDGD�*DPEDU��� 

�� 3HPRGHODQ� .DUDNWHULVWLN� 0DWHULDO�
3HUNHUDVDQ�/HQWXU 

����0RGXOXV�UHVLOLHQ�ODSLV�WDQDK�GDVDU 

6HVXQJJXKQ\D� SHQJXMLDQ� PRGXOXV� UHVLOLHQ� ODSLV� WDQDK�
GDVDU� �(��� PHPHUOXNDQ� ZDNWX� GDQ� ELD\D� \DQJ� EHVDU��
%DQ\DN� XVDKD� GLODNXNDQ� XQWXN� PHQ\HGHUKDQDNDQQ\D�
GHQJDQ� PHQJJXQDNDQ� NRUHODVL� PRGXOXV� GHQJDQ�
SDUDPHWHU� ODLQ�� VHSHUWL� GHQJDQ� &%5� \DQJ� DQWDUD� ODLQ�
GLODNXNDQ� ROHK� &ODHVVHQ�� HW� DO�� �������� 6KHOO� ��������
$VSKDOW� ,QVWLWXWH� ��������3HUVDPDDQ� ����EHUODNX�XQWXN�
(�� GHQJDQ� VDWXDQ� 03D�� VHGDQJNDQ� 3HUVDPDDQ� ����
GHQJDQ�VDWXDQ�SVL��1LODL�&%5�GHQJDQ�VDWXDQ�SHUVHQ�� 

� 

 

1LODL�(��SDGD�7DEHO���EHUGDVDUNDQ�QLODL�&%5�������GDQ�
����5HQWDQJ�QLODL�&%5� LQL�GLDQJJDS�PHPDGDL� VHEDJDL�
UHQWDQJ� QLODL� &%5� \DQJ� WHUMDGL� SDGD� SHUNHUDVDQ� GL�
ODSDQJDQ� –� GL� VHNLWDU� ORNDVL� 6WD� ������� UXDV� MDODQ�
&LNDPSHN-3DPDQXNDQ� 

�����0RGXOXV�GLQDPLV�FDPSXUDQ�EHUDVSDO 

0RGXOXV� GLQDPLV� FDPSXUDQ� EHUDVSDO� WLGDN� PHUXSDNDQ�
EDJLDQ� GDUL� SHQJXMLDQ� UXWLQ�� 3UHGLNVL� QLODL� PRGXOXV�
GLQDPLV� LQL� VHULQJNDOL� GLNDLWNDQ� GHQJDQ� SDUDPHWHU� ODLQ�
\DQJ� PXGDK� GLGDSDW�� $VSKDOW� ,QVWLWXWH� ������� GDQ�
$$6+72��������PHQJKXEXQJNDQ�SDUDPHWHU�FDPSXUDQ��
WHPSHUDWXU�� GDQ� IUHNXHQVL� EHEDQ� –� VHSHUWL� 3HUVDPDDQ�
����� 3HUVDPDDQ� \DQJ� EHUEHGD� GLEHULNDQ� ROHK� 1&+53�
�������� 3DUDPHWHU� FDPSXUDQ� LQL� VHULQJNDOL� EHUEHGD�
DQWDUD� KDVLO� GHVDLQ� FDPSXUDQ� GDQ� NHQ\DWDDQ� FDPSXUDQ�
GL� ODSDQJDQ�� 3HUEHGDDQ� LQL� WLGDN� VDMD� DNDQ�
PHPSHUQJDUXKL� DNXUDVL� SUHGLNVL� PRGXOXV� GLQDPLV��
QDPXQ� MXJD� NLQHUMDQ\D� VHEDJDL� FDPSXUDQ� \DQJ�
GLQ\DWDNDQ�GDODP�XPXU�OHODKQ\D�–�VHSHUWL�\DQJ�GLEDKDV�
ROHK�:DOWKHU��:LVWXED�GDQ�0ROOHQKDXHU�������� 

 

 

 

 

'HQJDQ 

(��   0RGXOXV�GLQDPLV�ODSLV�SHUPXNDDQ��SVL� 

��� 

��� 

��� 

��� 
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3����   3HUVHQ� EHUDW� DJUHJDW� ORORV� VDULQJDQ�1R� ����
 WHUKDGDS� EHUDW� WRWDO� DJUHJDW�� GDODP�
 GRNXPHQ�LQL�GLDPELO��� 

)�   )UHNXHQVL� SHPEHEDQDQ� �+]��� GDODP�
 GRNXPHQ�LQL�GLDPELO�VHEHVDU����+] 

9Y�   3HUVHQ� URQJJD� XGDUD� GDODP� FDPSXUDQ� �����
 GDODP�GRNXPHQ�LQL�GLDPELO��� 

3DF�   3HUVHQ� EHUDW� DVSDO� GDODP� FDPSXUDQ� �����
 GDODP�GRNXPHQ�LQL�GLDPELO������� 

K��
R
)�   9LVNRVLWDV� DVSDO� SDGD� WHPSHUDWXU� ��

R)� �����
 SRLVH��� VHULQJNDOL� GLGHNDWL� EHUGDVDUNDQ� QLODL�
 SHQHWUDVL�GHQJDQ�PHQJJXQDNDQ�3HUVDPDDQ���� 

3HQ��R)�   1LODL� SHQHWUDVL� DVSDO� ����� PP��� GDODP�
 GRNXPHQ�LQL�GLDPELO�QLODL�SHQHWUDVL� ��� 

�����0RGXOXV�UHVLOLHQ�ODSLV�SRQGDVL�EDWX�SHFDK 

0RGXOXV� UHVLOLHQ� PDWHULDO� EHUEXWLU� WDQSD� EDKDQ�
SHQJLNDW�WHUJDQWXQJ�SDGD�MXPODK�WHJDQJDQ�XWDPD�\DQJ�
WHUMDGL� SDGD�PDWHULDO� WHUVHEXW�� 6HPDNLQ� EHVDU� MXPODK�
WHJDQJDQ� XWDPD�� VHPDNLQ� EHVDU� SXOD� PRGXOXV�
UHVLOLHQQ\D�� 3HQHOLWLDQ� PRGXOXV� UHVLOLHQ� GDUL� PDWHULDO�
EHUEXWLU� WDQSD� EDKDQ� SHQJLNDW� GLSXEOLNDVL� ROHK� 5DGD�
DQG� :LWF]DN� �������� 3URVHV� PHPSHUROHK� WHJDQJDQ�
PHQMDGL� VXDWX� SURVHV� \DQJ� LWHUDWLI� NDUHQD� PRGXOXV�
UHVLOLHQ�GLSHUOXNDQ�NHWLND�DNDQ�PHQJKLWXQJ� WHJDQJDQ��
8QWXN�PHQ\HGHUKDQDNDQ� SURVHV� LWHUDVL� LQL� GLJXQDNDQ�
SHQ\HGHUKDQDDQ�\DQJ�KDVLOQ\D�PHPDGDL��VHSHUWL�\DQJ�
GLJXQDNDQ� GDODP� SHPEHQWXNDQ� NXUYD� GHVDLQ� WHEDO�
SHUNHUDVDQ� PHWRGH� WKH� $VSKDOW� ,QVWLWXWH� VHSHUWL� \DQJ�
GLSXEOLNDVLNDQ� ROHK� $VSKDOW� ,QVWLWXWH� ������� GDQ�
6PLWK� GDQ�:LWF]DN� ��������3HQ\HGHUKDQDDQ� LWX� \DQJ�
GLSDNDL� GDODP� DQDOLVLV� :0$37� LQL�� VHEDJDL�
SHUVDPDDQ����� 

� 

KL��  � 7HEDO�ODSLV�SHUPXNDDQ�FDPSXUDQ�EHUDVSDO��LQ� 
K���  � 7HEDO�ODSLV�SRQGDVL�EDWX�SHFDK��LQ� 
(��  � 0RGXOXV�GLQDPLV�ODSLV�SHUPXNDDQ��SVL� 
(��   0RGXOXV�UHVLOLHQ�ODSLV�SRQGDVL��SVL� 
N��   .RQVWDQWD�\DQJ�GLSHQJDUXKL�ROHK�EHQWXN�DJUHJDW��

 DQWDUD� ����� –� ������ GDQ� GDODP� GRNXPHQ� LQL�
 GLSDNDL�NRQVWDQWD� ����� 

����+XEXQJDQ�UHJDQJDQ�WDULN�GHQJDQ�XPXU�OHODK 

+XEXQJDQ� UHJDQJDQ� WDULN� GHQJDQ� XPXU� OHODK� GDSDW�
GHQJDQ� EDQ\DN� YDULDVL� –� WHUJDQWXQJ� SDGD� ORNDVL� GDQ�
SHQHWDSDQ�NULWHULD�UXVDN�OHODK��%HEHUDSD�LQVWLWXVL�\DQJ�
PHPEHULNDQ� KXEXQJDQ� WHUVHEXW� DGDODK� 6KHOO� �6KHOO�
������� WKH� $VSKDOW� ,QVWLWXWH� �$VSKDOW� ,QVWLWXWH� �������
,OOLQRLV� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� �7KRPSVRQ�� HW�
DO���������755/�–�8.��3RZHOO��HW�DO���������%HOJLDQ�
5RDG� 5HVHDUFK� &HQWHU� �9HUVWUDHWHQ�� 9HYHUND� DQG�
)UDQFNHQ� ������ –� VHFDUD� ULQJNDV� GLMHODVNDQ� GDODP�
+XDQJ���������'DODP�DQDOLVLV�LQL�GLJXQDNDQ�KXEXQJDQ�
\DQJ� GLEHULNDQ� ROHK� 7KH� $VSKDOW� ,QVWLWXWH� –� GHQJDQ�
NULWHULD� UXVDN� OHODK� WHUMDGL� SDGD� VDDW� ���� OXDV�
SHUPXNDDQ�SHUNHUDVDQ�PHQJDODPL� UHWDN� OHODK�� VHSHUWL�
SHUVDPDDQ� �����3HQGHNDWDQ� OHODK�\DQJ� OHELK�PXWDNKLU�
GLSXEOLNDVLNDQ�ROHK�5RGULJXH]�������� 

 

����+XEXQJDQ�UHJDQJDQ�WHNDQ�GHQJDQ�XPXU�GHIRUPDVL 

+XEXQJDQ� UHJDQJDQ� WHNDQ� GHQJDQ� XPXU� GHIRUPDVL�
GDSDW� GLWHPXNDQ� GHQJDQ� EDQ\DN� YDULDVL� -� WHUJDQWXQJ�
SDGD� ORNDVL� GDQ� SHQHWDSDQ� NULWHULD� UXVDN� GHIRUPDVL�
SHUPDQHQ��7KH�$VSKDOW� ,QVWLWXWH�PHPEDWDVL�GHIRUPDVL�
SHUPDQHQ� VHEHVDU� ���� LQ�� VHGDQJNDQ� 755/�
�7UDQVSRUWDWLRQ� 5RDG� 5HVHDUFK� /DERUDWRU\� -� 8.��
PHPEDWDVL� VHEHVDU� ���� LQ�� $GD� EHUEDJDL� SHUVDPDDQ�
\DQJ� PHQJKXEXQJNDQ� DQWDUD� XPXU� GHIRUPDVL� GHQJDQ�
UHJDQJDQ� WHNDQ� VHSHUWL� \DQJ� GLJXQDNDQ� ROHK� 6KHOO��
755/��%HOJLDQ�5RDG�5HVHDUFK�&HQWHU��GDQ�WKH�$VSKDOW�
,QVWLWXWH� �GDSDW�GLOLKDW�SDGD�+XDQJ���������3HUVDPDDQ�
����DGDODK�KXEXQJDQ�\DQJ�GLJXQDNDQ�ROHK�7KH�$VSKDOW�
,QVWLWXWH�GDODP�SHPEXDWDQ�PDQXDO�GHVDLQQ\D��$VSKDOW�
,QVWLWXWH�������GDQ�$VSKDOW� ,QVWLWXWH��������\DQJ�DNDQ�
GLJXQDNDQ�GDODP�DQDOLVLV�LQL�� 

 

����8PXU�SHUNHUDVDQ�GDQ�:0$37 

8PXU� SHUNHUDVDQ��1�� DGDODK� QLODL�PLQLPXP� DQWDUD�1I�
GDQ� 1G�� .HWLND� SHUNHUDVDQ� GLOHZDWL� ROHK� VHEDQ\DN� 1�
OLQWDVDQ� �MHQLV� VXPEX� GDQ� EHEDQ� VXPEX� \DQJ� VDPD�
GHQJDQ� SDGD� VDDW� PHQJKLWXQJ� UHJDQJDQ��� PDND�
SHUNHUDVDQ� GLQ\DWDNDQ� UXVDN�� NDUHQD� GHQJDQ�
PHQJJXQDNDQ� 3HUVDPDDQ� ����� UDVLR� NHUXVDNDQ�'�  � ���
,QL�EHUODNX�XQWXN�SHUNHUDVDQ�\DQJ�PHPSXQ\DL�NRQGLVL�
SHUNHUDVDQ� \DQJ� NRQVWDQ�� PLVDOQ\D� PRGXOXV� ODSLV�
SHUPXNDDQ�� $SDELOD� PRGXOXV� FDPSXUDQ� EHUDVSDO�
EHUXEDK� NDUHQD� SHUXEDKDQ� WHPSHUDWXU�� PDND� SHUOX�
GLODNXNDQ�SHQJHPEDQJDQ�NRQVHS�WDGL� 

7HPSHUDWXU� XGDUD� EHUXEDK-XEDK� VHWLDS� VDDW� �GDSDW�
GLWLQMDX�GHQJDQ�SHULRGH�ZDNWX� MDP�VDPSDL�EXODQ��GDQ�
GDODP� �� VLNOXV� SROD� SHUXEDKDQ� WHPSHUDWXU� DNDQ�
EHUXODQJ�� 6LNOXV� SHUXEDKDQ� GDSDW� GLDVXPVLNDQ�
EHUXODQJ� VHWLDS� KDUL�� PLQJJX�� EXODQ� DWDX� WDKXQ�
VHSDQMDQJ� XPXU� SHUNHUDVDQ�� &ODHVVHQ�� HW� DO�� �������
PHQJJXQDNDQ�KXEXQJDQ�DQWDUD�WHPSHUDWXU�XGDUD�\DLWX�
00$7� �PHDQ� PRQWKO\� DLU� WHPSHUDWXUH�� GHQJDQ�
WHPSHUDWXU� ODSLV� SHUPXNDDQ� GL� EHUEDJDL� NHGDODPDQ�
�JUDGLHQ� WHPSHUDWXU��� *UDGLHQ� WHPSHUDWXU� LQL�
EHUPDQIDDW� XQWXN� PHQGDSDWNDQ� PRGXOXV� VXE� ODSLV�
SHUPXNDDQ�� 3DGD� VHWLDS� QLODL� 00$7�� WHEDO� GDQ�
NDUDNWHULVWLN� EDKDQ� VWUXNWXU� SHUNHUDVDQ�GDSDW� GLKLWXQJ�
UHJDQJDQ� PDNVLPXPQ\D�� $NLEDW� IOXNWXDVL� WHPSHUDWXU�
XGDUD�� GLFDUL� UHJDQJDQ� HIHNWLI� �DWDX� UHJDQJDQ� ZDNLO�
GDUL�UHJDQJDQ�\DQJ�EHUXEDK-XEDK��\DLWX�UHJDQJDQ�\DQJ�
PHQJKDVLONDQ�XPXU�SHUNHUDVDQ�\DQJ�VDPD�VHSHUWL�\DQJ�
WHUMDGL� DNLEDW� IOXNWXDVL� WHPSHUDWXU�� 5HJDQJDQ� HIHNWLI�
GLKLWXQJ�GHQJDQ�3HUVDPDDQ������ 

  
 

  UHJDQJDQ� HIHNWLI� \DQJ� PHQJKDVLONDQ� XPXU�
SHUNHUDVDQ�\DQJ�VDPD�VHSHUWL�DNLEDW�IOXNWXDVL�
WHPSHUDWXU 

  UHJDQJDQ�SDGD�SHULRGH�WHPSHUDWXU�L 
Q   MXPODK�SHULRGH�WHPSHUDWXU�WLDS�VLNOXV 

��� 

��� 

��� 

��� 
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.ULWHULD� NHUXVDNDQ� SHUNHUDVDQ� \DQJ� GLJXQDNDQ� SDGD�
3HUVDPDDQ�����DGDODK�UHJDQJDQ�WHNDQ�YHUWLNDO�SDGD�ODSLV�
WDQDK� GDVDU� �DWDX� NULWHULD� NHGDODPDQ� DOXU��� .HUXVDNDQ�
MXJD� GLWHQWXNDQ� ROHK� UHJDQJDQ� WDULN� SDGD� ODSLV�
SHUPXNDDQ��\DLWX�NHUXVDNDQ�UHWDN�OHODK�\DQJ�GLSHQJDUXKL�
ROHK� PRGXOXV� ODSLV� SHUPXNDDQ�� 8PXU� OHODK� GLKLWXQJ�
GHQJDQ� 3HUVDPDDQ� ����� &ODHVVHQ�� HW� DO�� �������
PHQJKLWXQJ� UHJDQJDQ� WDULN� SDGD� EDJLDQ� EDZDK� ODSLV�
SHUPXNDDQ�� ���� GDQ� ���� WHEDO� ODSLV� SHUPXNDDQ� XQWXN�
VHWLDS� JUDGLHQ� WHPSHUDWXU�� 5HJDQJDQ� \DQJ� PDNVLPXP�
\DQJ� GLJXQDNDQ� XQWXN� PHQJKLWXQJ� XPXU� UHWDN� OHODK��
8PXU�SHUNHUDVDQ�DNLEDW�IOXNWXDVL�WHPSHUDWXU��\DLWX�XPXU�
SHUNHUDVDQ�HIHNWLI�GLKLWXQJ�GHQJDQ�3HUVDPDDQ������� 
  
 
 
 

  XPXU�SHUNHUDVDQ�HIHNWLI�VHEDJDL�NRPELQDVL�GDUL�
Q�SHULRGH�XPXU�SHUNHUDVDQ 

  XPXU�SHUNHUDVDQ�SDGD�SHULRGH�WHPSHUDWXU�L 
�Q   MXPODK�SHULRGH�WHPSHUDWXUH 

0HQXUXW�&ODHVVHQ��HW�DO����������EHUGDVDUNDQ�GDWD�VLNOXV�
00$7�� JUDGLHQ� WHPSHUDWXU�� VHUWD� KXEXQJDQ� PRGXOXV�
FDPSXUDQ�EHUDVSDO�GHQJDQ�WHPSHUDWXU��PDND�GHVDLQ�WHEDO�
SHUNHUDVDQ� GDSDW� GLODNXNDQ� VHSHUWL� SURVHGXU� GL� DWDV��
3HQ\HGHUKDQDDQ�DQDOLVLV� UHJDQJDQ�GHQJDQ� WDQSD�JUDGLHQ�
WHPSHUDWXU� GLODNXNDQ� &ODHVVHQ�� HW� DO�� ������� GHQJDQ�
PHQFDUL� PRGXOXV� FDPSXUDQ� EHUDVSDO� HIHNWLI� GDQ�
UHJDQJDQ� HIHNWLI� \DQJ� PHQJKDVLONDQ� XPXU� SHUNHUDVDQ�
\DQJ� VDPD� VHSHUWL� \DQJ� GLKLWXQJ� GHQJDQ� JUDGLHQ�
WHPSHUDWXU��'DUL�DQDOLVLV�SDGD�EHUEDJDL�WHEDO�VWUXNWXU�GDQ�
FDPSXUDQ� EHUDVSDO�� GLSHUROHK� NRUHODVL� WHPSHUDWXU� XGDUD�
�GDODP�KDO� LQL�GLJXQDNDQ�00$7�–�NDUHQD�GLDVXPVLNDQ�
VLNOXV� WDKXQDQ� GHQJDQ� ��� SHULRGH� EXODQDQ��� WHEDO� ODSLV�
SHUPXNDDQ� GDQ� PRGXOXV� FDPSXUDQ� EHUDVSDO� HIHNWLI��
%HUGDVDUNDQ�KXEXQJDQ�WDGL�GLSHUROHK�NRUHODVL�WHPSHUDWXU�
XGDUD� �00$7��� PRGXOXV� FDPSXUDQ� HIHNWLI� GDQ�
WHPSHUDWXU� ODSLV� SHUPXNDDQ� HIHNWLI�� VHSHUWL�*DPEDU� ���
7HPSHUDWXU� ODSLV� SHUPXNDDQ� HIHNWLI� DGDODK� VHEXDK�

WHPSHUDWXU� \DQJ� PHZDNLOL� VLIDW� FDPSXUDQ� EHUDVSDO�
GHQJDQ� JUDGLHQ� WHPSHUDWXU�� 3DGD� DQDOLVLV� XPXU�
SHUNHUDVDQ� GDODP� �� VLNOXV� WDKXQDQ�� PDND� WHPSHUDWXU�
XGDUD� EHUDUWL� WHPSHUDWXU� XGDUD� UDWD-UDWD� WDKXQDQ�
�0$$7� –� PHDQ� DQQXDO� DLU� WHPSHUDWXUH�� \DQJ�
PHQJKDVLONDQ� XPXU� SHUNHUDVDQ� VHSHUWL� DNLEDW� IOXNWXDVL�
WHPSHUDWXU����00$7�� 

0HQGDSDWNDQ� 0$$7� GDUL� VLNOXV� WDKXQDQ� \DQJ�
PHPSX\DL� ��� 00$7� KDUXV� GLDKXOXL� GHQJQ�
SHUKLWXQJDQ� NRQGLVL� VHWLDS� EXODQ�� \DLWX�� WHPSHUDWXU�
ODSLV� SHUPXNDDQ� HIHNWLI�� PRGXOXV� FDPSXUDQ� EHUDVSDO�
HIHNWLI�� UHJDQJDQ� HIHNWLI� GDQ� XPXU� SHUNHUDVDQ�� 8PXU�
SHUNHUDVDQ� HIHNWLI� GDUL� �� VLNOXV� GHQJDQ� ��� XPXU�
SHUNHUDVDQ�GLKLWXQJ�GHQJDQ�3HUVDPDDQ�������$NKLUQ\D�
GDODP� DQDOLVLV� �� VLNOXV� GLSHUROHK�� UHJDQJDQ� HIHNWLI��
PRGXOXV� FDPSXUDQ� EHUDVSDO� HIHNWLI�� GDQ� WHPSHUDWXU�
ODSLV� SHUPXNDDQ� HIHNWLI�� 7HPSHUDWXU� ODSLV� SHUPXNDDQ�
HIHNWLI� LQL� GLVHEDENDQ� ROHK� EHVDUQ\D�0$$7�� /DQJNDK�
PHQGDSDWNDQ� 0$$7� LQL� GDSDW� GLGHNDWL� GHQJDQ�
PHQJJXQDNDQ� IDNWRU� SHQJDOL� EHUERERW� WHUWHQWX�
�ZHLJKWLQJ� IDFWRU��� :HLJKWLQJ� IDFWRU� WHUJDQWXQJ� SDGD�
WHPSHUDWXU� XGDUD� �GDODP� DQDOLVLV� LQL� GLJXQDNDQ�
WHPSHUDWXU� EXODQDQ� -� 00$7�� VHSHUWL� *DPEDU� ���
0$$7� DGDODK� UDWD-UDWD� GDUL� 00$7� \DQJ� GLNDOLNDQ�
GHQJDQ�ZHLJKWLQJ�IDFWRU� 

3URVHGXU� LQL� GLDGRSVL� ROHK�PHWRGH� 6KHOO� �6KHOO� �������
0HWRGH� 6KHOO� MXJD� GLJXQDNDQ� 3V]F]ROD� ������� NHWLND�
PHQJDQDOLVLV� IOXNWXDVL� WHPSHUDWXU� \DQJ� WHUMDGL� GL�
3RODQGLD�� 0HWRGH� $XVWURDGV� ������� PHQJDGRSVL�
PHWRGH� 6KHOO�� GDQ� PHQJJXQDNDQ� LVWLODK� :0$$7�
�ZHLJKWHG� PHDQ� DQQXDO� DLU� WHPSHUDWXUH�� XQWXN�
WHPSHUDWXU� XGDUD� HIHNWLI�� VHGDQJNDQ� :0$37�
�ZHLJKWHG� PHDQ� DQQXDO� SDYHPHQW� WHPSHUDWXUH�� XQWXN�
WHPSHUDWXU�FDPSXUDQ�EHUDVSDO�HIHNWLI� 

0DQXDO� 'HVDLQ� 3HUNHUDVDQ� -DODQ� VHODQMXWQ\D� GLWXOLV�
VHEDJDL�0'3-����� �-DPHV� DQG� -DPHVRQ��������0'3-
����� �=DPKDUL�� -DPHV� DQG� -DPHVRQ� ������ MXJD�
PHQJHQDO� :0$37�� .H� GXD� HGLVL� 0'3� WHUVHEXW�
PHQHWDSNDQ�:0$37���R&�XQWXN�GDHUDK�SHJXQXQJDQ��

���� 

*DPEDU����+XEXQJDQ�7HPSHUDWXU�&DPSXUDQ�%HUDVSDO�(IHNWLI�
GHQJDQ�00$7��&ODHVVHQ��HW�DO������� 

*DPEDU����:HLJKWLQJ�)DFWRU�VHEDJDL�)XQJVL�7HPSHUDWXU�
8GDUD��&ODHVVHQ��HW�DO������� 
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7DEHO���7HPSHUDWXU�GDQ�EHEDQ�VXPEX�SDGD�ORNDVL�\DQJ�GLDQDOLVLV 

:DNWX�
�������������  0+$7��R&��  

0+37��R&� -DNDUWD-&LUHERQ &LUHERQ--DNDUWD 

K�� ���FP�  K�� ������FP�  
/DPEDW &HSDW /DPEDW &HSDW 

(6$/ 

�����-����� ����� ����� ����� ����� ��� ��� ��� � 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� �� ��� 
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�����-����� ����� ����� ����� ����� ��� ��� �� ��� 
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�����-����� ����� ����� ����� ����� ��� ��� �� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

�����-����� ����� ����� ����� ����� ��� ��� ��� ��� 

K�� ����FP�  

GDQ� ��R&� XQWXN� GDHUDK� SHVLVLU�� DWDX� MLND� WLGDN�
PHPSHUKDWLNDQ� SRVLVL� GDHUDKQ\D� GLWHWDSNDQ� ��R&��
8QWXN� NHSHUOXDQ� GHVDLQ� WHEDO� ODSLV� WDPEDK�� GLNHQDO�
SXOD� WHPSHUDWXU�VWDQGDU�VHEHVDU���R&�PHQXUXW�1R����
01�%������ �������� GDQ� 3G� 7-��-����-%� ��������
7HPSHUDWXU� VWDQGDU� LQL� PHQMDGL� WHPSHUDWXU� UHIHUHQVL�
VDDW� SHQJXNXUDQ� OHQGXWDQ�� XPXU� VLVD� VHUWD� WHEDO� ODSLV�
WDPEDK�� .HWLND� SHQJXNXUDQ� OHQGXWDQ� EXNDQ� SDGD�
WHPSHUDWXU� VWDQGDU�� PDND� NRUHNVL� OHQGXWDQ� KDUXV�
GLODNXNDQ� DJDU� PHQMDGL� VHSHUWL� SHQJXNXUDQ� SDGD�
WHPSHUDWXU� VWDQGDU��'HPLNLDQ� SXOD� GHQJDQ� WHEDO� ODSLV�
WDPKDK�\DQJ�GLSHUROHK�–�WHEDO�WHUVHEXW�KDUXV�GLNRUHNVL�
MLND� ORNDVL� NRQVWUXNVL� ODSLV� WDPEDK� EXNDQ� ��R&��
6HNDOLSXQ�SDGD�NH�GXD�GRNXPHQ�WHUVHEXW�WLGDN�SHUQDK�
GLVHEXW� VHEDJDL� :0$37�� QDPXQ� PDNQD� GDUL�
WHPSHUDWXU� VWDQGDU� DGDODK� WHPSHUDWXU� ZDNLO� DWDX�
WHPSHUDWXU�HIHNWLI�DNLEDW�IOXNWXDVL�WHPSHUDWXU� 

3HQHQWXDQ� WHPSHUDWXU� FDPSXUDQ� EHUDVSDO� HIHNWLI� GL�
DWDV�WLGDN�PHPSHUKLWXQJNDQ�SHQJDUXK�EHEDQ�ODOX�OLQWDV�
\DQJ� OHZDW� SDGD� SHULRGH� WHPSHUDWXU� WHUVHEXW�� +DO� LQL�
EHQDU�DSDELOD�EHEDQ� ODOX� OLQWDV�\DQJ�NRQVWDQ�GL�VHWLDS�
SHULRGH��GDODP�KDO�LQL�EXODQ���$SDELOD�EHEDQ�ODOX�OLQWDV�
\DQJ� WHUMDGL� MXJD� EHUIOXNWXDVL�� PDND� UDVLR� NHUXVDNDQ�
VHSHUWL�3HUVDPDDQ�����KDUXV�GLJXQDNDQ� 

3URVHGXU�SHQHQWXDQ�WHPSHUDWXU�SHUNHUDVDQ�HIHNWLI�\DQJ�
GLODNXNDQ� GDODP� PDNDODK� LQL� DGDODK� PHQJJXQDNDQ�
SULQVLS�EHEDQ� ODOX� OLQWDV� \DQJ� WLGDN� VHUDJDP�GL� VHWLDS�
SHULRGH�WHPSHUDWXU�SHUNHUDVDQ��6DWX�VLNOXV�VHEDQ\DN�P�
SHULRGH�GDQ�VHWLDS�SHULRGH� OHZDW� ODOX� OLQWDV� VHEHVDU� QL�

�GDODP� KDO� LQL� PHQJJXQDNDQ� VDWXDQ� (6$/��� 3DGD�
SHULRGH� LWX� XPXU� SHUNHUDVDQ� \DQJ� GLKLWXQJ� GHQJDQ�
3HUVDPDDQ� �� GDQ� ��� DGDODK� 1L�� 5DVLR� NHUXVDNDQ�� '��
\DQJ� WHUMDGL�SDGD��� VLNOXV�GLKLWXQJ�GHQJDQ�3HUVDPDDQ�
����� .HWLND� '� �� ��� PDND� SHUNHUDVDQ� PDVLK� GDSDW�
PHOD\DQL�XQWXN�VLNOXV�EHULNXWQ\D�VHKLQJJD�PHQFDSDL�'�
 � ��� 8PXU� SHUNHUDVDQ� HIHNWLI� GLKLWXQJ� GHQJDQ�
3HUVDPDDQ� ������ 8QWXN� PHPSHUROHK� WHPSHUDWXU�
SHUNHUDVDQ� HIHNWLI�� GLFDUL� WHPSHUDWXU� \DQJ�
PHQJKDVLONDQ� XPXU� SHUNHUDVDQ� VHEHVDU� 1HII� GDUL�
KXEXQJDQ�1L�GDQ�WHPSHUDWXU�SHUNHUDVDQ�SDGD�SHULRGH�L��
'DODP� PDNDODK� LQL� WHPSHUDWXU� WHUVHEXW� DGDODK�
WHPSHUDWXU�SHUNHUDVDQ�HIHNWLI�DWDX�:0$37� 

  

 

0HQJJXQDNDQ� PRGXOXV� ODSLV� SHUPXNDDQ� EHUGDVDUNDQ�
:0$37� PHQ\HGHUKDQDNDQ� GHVDLQ� WHEDO� SHUNHUDVDQ��
QDPXQ� GHPLNLDQ� WHODK� PHPSHUKLWXQJNDQ� JUDGLHQ�
WHPSHUDWXU�SDGD�ODSLV�SHUPXNDDQ��VDWX�VLNOXV�IOXNWXDVL�
WHPSHUDWXU� XGDUD� GDQ� WHPSHUDWXU� SHUNHUDVDQ�� VHUWD�
NRPSRVLVL� EHEDQ� ODOX� OLQWDV� \DQJ� OHZDW� SDGD� SHULRGH�
WHPSHUDWXU�\DQJ�GLDQDOLVLV� 

���'DWD�7HPSHUDWXU�GDQ�%HEDQ�6XPEX 

'DWD�WHPSHUDWXU�XGDUD�GDQ�EHEDQ�ODOX�OLQWDV�VHWLDS�MDP�
GL� SHUROHK� GDUL� ORNDVL� GL� 6WD� ������� UXDV� MDODQ�
&LNDPSHN-3DPDQXNDQ�DGDODK�GDWD� WLDS� MDP�VHODPD����
MDP��6HKLQJJD���KDUL�DGDODK���VLNOXV�GHQJDQ�SHULRGH�Q�

���� 
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7DEHO���� $QDOLVLV�3HUNHUDVDQ�GHQJDQ�K� ���FP��K�� ����FP��
GDQ�(�� ��������SVL 

:DNWX 7��R&� 1 (6$/ ' 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 
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�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

�����-����� ����� ��������� ��� ����(-�� 

-XPODK ���� ����(-�� 

8PXU�SHUNHUDVDQ ��������� 

 � ���� 7HPSHUDWXU� SHUNHUDVDQ� GLKLWXQJ� GDUL� WHPSHUDWXU�
XGDUD� GHQJDQ� 3HUVDPDDQ� ����� �� 3HUVDPDDQ� WHUVHEXW�
EHUGDVDUNDQ�SHUVDPDDQ�$VSKDOW� ,QVWLWXWH� ������� GHQJDQ�
PRGLILNDVL� GDUL� WHPSHUDWXU� UDWD-UDWD� WDKXQDQ� GLXEDK�

PHQMDGL�UDWD-UDWD�WLDS�MDP͘ 
  
 
0+37�  � 7HPSHUDWXU�UDWD-UDWD�MDP-MDPDQ�SHUNHUDVDQ��R)� 
0+$7�  � 7HPSHUDWXU�UDWD-UDWD�MDP-MDPDQ�XGDUD��R)� 
]�  � .HGDODPDQ� GLDPELO� ���� GDUL� WHEDO� ODSLV�

 SHUPXNDDQ�FDPSXUDQ�EHUDVSDO�–�K���LQ� 

'DWD� ODOX� OLQWDV� EHUXSD� EHUDW� VXPEX�� GDQ� MHQLV� VXPEX�
\DQJ� GLFDWDW� DODW� :,0� GLNRQYHUVLNDQ� PHQMDGL� UHSHWLVL�
VXPEX� VWDQGDU� �VXPEX� WXQJJDO� URGD� JDQGD��� .RQYHUVL�
WHUVHEXW�PHQJJXQDNDQ�DQJND� HNLYDOHQ� VHVXDL�GHQJDQ�3G�
7-��-����-%�� 'DWD� ODOX-OLQWDV� GLEHGDNDQ� EHUGDVDUNDQ�
SHQFDWDWDQ� GL� VHWLDS� ODMXU� �ODMXU� ODPEDW� GDQ� FHSDW�� GDQ�
VHWLDS� DUDK� �-DNDUWD-&LUHERQ�� VHUWD� &LUHERQ--DNDUWD��� .H�
GXD�GDWD�WHUVHEXW�GDSDW�GLOLKDW�SDGD�7DEHO���� 

���8PXU�3HUNHUDVDQ�GDQ�:0$37 

3HUKLWXQJDQ� \DQJ� GLVDMLNDQ� VHFDUD� GHWDLO� DGDODK� XQWXN�
WHEDO� ODSLV� SHUPXNDDQ� ��� FP�� ODSLV� SRQGDVL� ��� FP�� GDQ�
PRGXOXV� UHVLOLHQ� ODSLV� WDQDK�GDVDU� �������SVL��GLDQDOLVLV�
EHUGDVDUNDQ� WHPSHUDWXU� SHUNHUDVDQ� MDP� ������ –� �������
\DLWX� �����R&�� 0RGXOXV� GLQDPLV� GLKLWXQJ� GHQJDQ�
3HUVDPDDQ� ���� GDQ� GLSHUROHK� �������� SVL�� .HPXGLDQ�
GLKLWXQJ� PRGXOXV� UHVLOLHQ� ODSLV� SRQGDVL� GHQJDQ�
3HUVDPDDQ� ���� GDQ� GLSHUROHK� ������� SVL�� 5HJDQJDQ�
DNLEDW�EHEDQ�VXPEX�WXQJJDO�URGD�JDQGD�GLKLWXQJ�GHQJDQ�
SURJUDP� (/6<0�� SDGD� SRVLVL� VHSHUWL� *DPEDU� ���
GLSHUROHK� UHJDQJDQ� WDULN� KRUL]RQWDO� PDNVLPXP� VHEHVDU�
�����(-���� GDQ� UHJDQJDQ� WHNDQ� YHUWLNDO� PDNVLPXP�
VHEHVDU� �����(-���� 8PXU� OHODK� GLKLWXQJ� GHQJDQ�
3HUVDPDDQ� ���� GDQ� XPXU� GHIRUPDVL� GHQJDQ� 3HUVDPDDQ�
����� \DQJ� QLODLQ\D� DGDODK� 1I�  � ���������� GDQ� 1G�  �
������������ VHKLQJJD� XPXU� SHUNHUDVDQ�� 1�  � PLQLPXP�
�1I�� 1G��  � ����������� 8PXU� SHUNHUDVDQ� WHUVHEXW�
WHUFDQWXP�SDGD�7DEHO����NRORP����EDULV�SHUWDPD��6HODPD�
��MDP�WHUVHEXW�OHZDW�NHQGDUDDQ�VHEHVDU�����(6$/��SDGD�
ODMXU� ODPEDW� DUDK� -DNDUWD� –� &LUHERQ�� –� OLKDW� 7DEHO� ���
.HUXVDNDQ�\DQJ�WHUMDGL��'� �����(-��� 

3URVHV� SHUKLWXQJDQ� VHUXSD� GLODNXNDQ� SDGD� VHOXUXK� MDP��
VDPSDL� GHQJDQ� MDP� ������ –� ������� +DVLO� SHUKLWXQJDQ�
GLVDMLNDQ� SDGD� 7DEHO� ��� 6HODPD� ��� MDP� WHUVHEXW� WHODK�
OHZDW�VHEDQ\DN�������(6$/�GHQJDQ�WRWDO�NHUXVDNDQ�'� �
����(-���� 6HKLQJJD� XPXU� SHUNHUDVDQ� DNLEDW� IOXNWXDVL�
WHPSHUDWXU� GHQJDQ� EHEDQ� ODOX� OLQWDV� VHSHUWL� \DQJ�
GLDQDOLVLV� GLSHUROHK� NHWLND�'� � ���5HSHWL� EHEDQ� � XPXU�
SHUNHUDVDQ�� DGDODK� \DQJ�PHQ\HEDENDQ�'� � ��� VHKLQJJD�
XPXU�SHUNHUDVDQ�DGDODK�����������(6$/� 

3DGD�7DEHO���WHODK�DGD�WHPSHUDWXU�SHUNHUDVDQ��NRORP����
GDQ� XPXU� SHUNHUDVDQ� �NRORP� ��� \DQJ� GLDQDOLVLV� SDGD�
VWUXNWXU�SHUNHUDVDQ� WHUWHQWX��K� ���FP��K�� ����FP��GDQ�
(��  � ������� SVL��� %HUGDVDUNDQ� LQIRUPDVL� NH� GXD� NRORP�
EXDW� *DPEDU� ��� 7HUOLKDW� EDKZD� VWUXNWXU� SHUNHUDVDQ�
PHPSXQ\DL� XPXU� SHUNHUDVDQ� \DQJ� WHUJDQWXQJ� SDGD�
WHPSHUDWXU� SHUNHUDVDQ�� 6HPDNLQ� WLQJJL� WHPSHUDWXU�
SHUNHUDVDQ� –� VHPDNLQ� SHQGHN� XPXUQ\D�� +XEXQJDQ�
PDWHPDWLV�DQWDUD�XPXU�SHUNHUDVDQ�GHQJDQ�WHPSHUDWXUH 

�SHUNHUDVDQ�GLSHUROHK�GDUL�UHJUHVL��\DLWX�� 

 

8PXU� SHUNHUDVDQ� DNLEDW� IOXNWXDVL� WHPSHUDWXU� WHODK�
GLKLWXQJ�VHEHOXPQ\D��\DLWX�����������(6$/��1LODL� LQL�
GLVXEVWLWXVLNDQ�NH�3HUVDPDDQ�������GDQ�PHQJKDVLONDQ�
WHPSHUDWXU�  � �����R&�� ,QL� DGDODK� WHPSHUDWXU� HIHNWLI�
DWDX� :0$37� \DLWX� WHPSHUDWXU� \DQJ� PHQ\HEDENDQ�
XPXU� SHUNHUDVDQ� \DQJ� VDPD� GHQJDQ� NHWLND� GLDQDOLVLV�
VHWLDS� SHULRGH� IOXNWXDVL� WHPSHUDWXU�� ,QL� EHUGDVDUNDQ�
WHEDO�VWUXNWXU�\DQJ�GLDQDOLVLV��\DLWX�K� ���FP��K�� ����
FP��GDQ�(�� ��������SVL� 

$QDOLVLV� MXJD� GLODNXNDQ� SDGD� WHEDO� VWUXNWXU� \DQJ�
EHUEHGD� �7DEHO� ���� 6HWLDS� NRPELQDVL� VWUXNWXU� LWX�
GLEHEDQL� ODOX� OLQWDV� \DQJ� VDPD� VHSHUWL� VHEHOXPQ\D� -�
EHUGDVDUNDQ� ODMXU� GDQ� DUDK� VHSHUWL�7DEHO� ���7RWDO� DGD�
��� NRPELQDVL� VWUXNWXU� SHUNHUDVDQ� \DQJ� GLDQDOLVLV��
+DVLO� WHPSHUDWXU� ZDNLO� �:0$37�� GDUL� VHWLDS�
NRPELQDVL� VWUXNWXU� GDQ� EHEDQ�� GLFDQWXPNDQ� SDGD�
7DEHO���NRORP�WHUDNKLU� 

'HQJDQ� KDVLO� VHSHUWL� 7DEHO� ��� ODOX� GLDQDOLVLV� XQWXN�
PHQJHWDKXL� DSDNDK� :0$37� GLSHQJDUXKL� ROHK� WHEDO�
VWUXNWXU�� DWDX�PRGXOXV� UHVLOLHQ� WDQDK� GDVDU�� DWDX� ODMXU�
GDQ� DUDK� ODOX� OLQWDV�� 3HQJXMLDQ� SHQJDUXK� YDULDEHO� LWX�
WHUMDGL� MLND� DGD�EHGD�QLODL� UDWD-UDWD� SRSXODVL�:0$37�

���� 

���� 
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7DEHO����7HPSHUDWXU�ZDNLO�XQWXN�VHPXD�NRPELQDVL�SHUNHUDVDQ�\DQJ�GLDQDOLVLV 

1R K���FP� K���FP� (���SVL� /DMXU $UDK :0$37��R&� 

� ��� �� ����� /DPEDW &LUHERQ ����� 
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�� ��� �� ����� &HSDW &LUHERQ ����� 

�� ���� �� ����� &HSDW &LUHERQ ����� 

�� ���� �� ����� &HSDW &LUHERQ ����� 

�� ��� �� ������ &HSDW &LUHERQ ����� 

�� ���� �� ������ &HSDW &LUHERQ ����� 

�� ���� �� ������ &HSDW &LUHERQ ����� 

�� ��� �� ����� /DPEDW -DNDUWD ����� 

�� ���� �� ����� /DPEDW -DNDUWD ����� 

�� ���� �� ����� /DPEDW -DNDUWD ����� 

�� ��� �� ����� /DPEDW -DNDUWD ����� 

�� ���� �� ����� /DPEDW -DNDUWD ����� 

�� ���� �� ����� /DPEDW -DNDUWD ����� 

�� ��� �� ������ /DPEDW -DNDUWD ����� 

�� ���� �� ������ /DPEDW -DNDUWD ����� 

�� ���� �� ������ /DPEDW -DNDUWD ����� 

�� ��� �� ����� &HSDW -DNDUWD ����� 

�� ���� �� ����� &HSDW -DNDUWD ����� 

�� ���� �� ����� &HSDW -DNDUWD ����� 

�� ��� �� ����� &HSDW -DNDUWD ����� 

�� ���� �� ����� &HSDW -DNDUWD ����� 

�� ���� �� ����� &HSDW -DNDUWD ����� 

�� ��� �� ������ &HSDW -DNDUWD ����� 

�� ���� �� ������ &HSDW -DNDUWD ����� 

�� ���� �� ������ &HSDW -DNDUWD ����� 

7DEHO���5LQJNDVDQ�8ML�$QRYD�GDQ�8ML�W�SDGD�*UXS�:0$37 

9DULDEHO *UXS +LSRWHVD�+R S�9DOXH .HVLPSXODQ 

    8ML�$QRYD     

K��DWDX�K� � 5DWD-UDWD�:0$37�VDPD�XQWXN�VHPXD�
NHORPSRN�WHEDO�VWUXNWXU ������ 3HUEHGDDQ�WHEDO�WLGDN�EHUSHQJDUXK�SDGD�

:0$37 

(� � 5DWD-UDWD�:0$37�VDPD�XQWXN�VHPXD�
NHORPSRN�PRGXOXV�UHVLOLHQ ������ 3HUEHGDDQ�PRGXOXV�UHVLOLHQ�WDQDK�GDVDU�WLGDN�

EHUSHQJDUXK�SDGD�:0$37 

/DMXU�GDQ�
$UDK � 5DWD-UDWD�:0$37�VDPD�XQWXN�VHPXD�ODMXU�

GDQ�DUDK ������ 7LGDN�VHPXD�:0$37�VDPD�XQWXN�VHPXD�ODMXU�
GDQ�DUDK 

  8ML�W W-YDOXH  

/DMXU � 5DWD-UDWD�:0$37�VDPD�XQWXN�ODMXU�FHSDW�
PDXSXQ�ODPEDW ������ /DMXU�FHSDW�GDQ�ODPEDW�PHPSXQ\DL�:0$37�

\DQJ�EHUEHGD 

$UDK � 5DWD-UDWD�:0$37�VDPD�XQWXN�DUDK�&LUHERQ�
PDXSXQ�-DNDUWD ������ $UDK�ODOX�OLQWDV�WLGDN�EHUSHQJDUXK�EHVDUQ\D�

:0$37 
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*DPEDU����8PXU�GDQ�WHPSHUDWXU�SHUNHUDVDQ 

GDUL� VHWLDS�JUXS��+DO� LQL� GLODNXNDQ�GHQJDQ�XML�$129$�
\DQJ� ULQJNDVDQQ\D� GL� WDPSLONDQ� SDGD� 7DEHO� ��� +DVLO�
SHQJXMLDQ� PHQJLQGLNDVLNDQ� EDKZD� WHEDO� SHUNHUDVDQ�
PDXSXQ�PRGXOXV�UHVLOLHQ� WDQDK�GDVDU� WLGDN�EHUSHQJDUXK�
SDGD� QLODL� UDWD-UDWD� :0$37�� 'HQJDQ� GHPLNLDQ�
SHQHWDSDQ�:0$37�GDSDW� GLJXQDNDQ� XQWXN� VHWLDS� WHEDO�
VWUXNWXU��PDXSXQ�GD\D�GXNXQJ�ODSLV�WDQDK�GDVDU�� 

1LODL�UDWD-UDWD�:0$37�EHUGDVDUNDQ�JUXS�ODMXU�GDQ�DUDK�
ODOX� OLQWDV� PHQXQMXNNDQ� WLGDN� VHPXDQ\D� VDPD�� NDUHQD�
KLSRWHVD� +�� GLWRODN�� $QDOLVLV� ODQMXWDQQ\D� GHQJDQ� XML� W��
PHQ\DWDNDQ�QLODL� UDWD-UDWD� LWX�EHUEHGD�DQWDUD� ODMXU�FHSDW�
GDQ� ODPEDW�� QDPXQ� XQWXN� SHUEHGDDQ� DUDK� PHPEHULNDQ�
QLODL�UDWD-UDWD�\DQJ�VDPD��VHSHUWL�WDPSDN�SDGD�7DEHO�����
3HUEHGDDQ� LWX� UXSDQ\D� DNLEDW� SHUEHGDDQ� NRPSRVLVL�
EHEDQ� ODOX� OLQWDV� DQWDUD� ODMXU� FHSDW� GDQ� ODPEDW��'HQJDQ�
GHPLNLDQ�� NRPSRVLVL� EHEDQ� ODOX� OLQWDV� PHQHQWXNDQ�
EHVDUQ\D�:0$37� 

'HQJDQ� KDVLO� VHSHUWL� 7DEHO� ��� ODOX� GLDQDOLVLV� XQWXN�
PHQJHWDKXL� DSDNDK� :0$37� GLSHQJDUXKL� ROHK� WHEDO�
VWUXNWXU��DWDX�PRGXOXV�UHVLOLHQ�WDQDK�GDVDU��DWDX�ODMXU�GDQ�
DUDK� ODOX� OLQWDV�� 3HQJXMLDQ� SHQJDUXK� YDULDEHO� LWX� WHUMDGL�
MLND�DGD�EHGD�QLODL�UDWD-UDWD�SRSXODVL�:0$37�GDUL�VHWLDS�
JUXS�� +DO� LQL� GLODNXNDQ� GHQJDQ� XML� $129$� \DQJ�
ULQJNDVDQQ\D� GL� WDPSLONDQ� SDGD� 7DEHO� ��� +DVLO�
SHQJXMLDQ� PHQJLQGLNDVLNDQ� EDKZD� WHEDO� SHUNHUDVDQ�
PDXSXQ�PRGXOXV�UHVLOLHQ� WDQDK�GDVDU� WLGDN�EHUSHQJDUXK�
SDGD� QLODL� UDWD-UDWD� :0$37�� 'HQJDQ� GHPLNLDQ�
SHQHWDSDQ�:0$37�GDSDW� GLJXQDNDQ� XQWXN� VHWLDS� WHEDO�
VWUXNWXU��PDXSXQ�GD\D�GXNXQJ�ODSLV�WDQDK�GDVDU�� 

1LODL�UDWD-UDWD�:0$37�EHUGDVDUNDQ�JUXS�ODMXU�GDQ�DUDK�
ODOX� OLQWDV� PHQXQMXNNDQ� WLGDN� VHPXDQ\D� VDPD�� NDUHQD�
KLSRWHVD� +�� GLWRODN�� $QDOLVLV� ODQMXWDQQ\D� GHQJDQ� XML� W��
PHQ\DWDNDQ�QLODL� UDWD-UDWD� LWX�EHUEHGD�DQWDUD� ODMXU�FHSDW�
GDQ� ODPEDW�� QDPXQ� XQWXN� SHUEHGDDQ� DUDK� PHPEHULNDQ�
QLODL�UDWD-UDWD�\DQJ�VDPD��VHSHUWL�WDPSDN�SDGD�7DEHO�����
3HUEHGDDQ� LWX� UXSDQ\D� DNLEDW� SHUEHGDDQ� NRPSRVLVL�
EHEDQ� ODOX� OLQWDV� DQWDUD� ODMXU� FHSDW� GDQ� ODPEDW��'HQJDQ�
GHPLNLDQ�� NRPSRVLVL� EHEDQ� ODOX� OLQWDV� PHQHQWXNDQ�
EHVDUQ\D�:0$37� 

%HUGDVDUNDQ� NRPSRVLVL� EHEDQ� ODOX� OLQWDV� VHSHUWL� SDGD�
ORNDVL� VWXGL� LQL�PHPEHULNDQ�:0$37� UDWD-UDWD� �����R&�
GHQJDQ�GHYLDVL�VWDQGDU����R&�� 

���.HVLPSXODQ 

%HUGDVDUNDQ� KDVLO� DQDOLVLV� NH� ��� YDULDVL� VWUXNWXU� GDQ�
SHPEHEDQDQ� ODOX� OLQWDV� SDGD� UXDV� &LNDPSHN-�
3DPDQXNDQ�� 6WD� �������� GDSDW� GLVLPSXONDQ� KDO-KDO�
EHULNXW� 

�� 6HODLQ� ROHK� WHPSHUDWXU� XGDUD�� :0$37� WLGDN�
GLSHQJDUXKL�ROHK�WHEDO�VWUXNWXU�SHUNHUDVDQ��PRGXOXV�
UHVLOLHQ� ODSLV� WDQDK� GDVDU�� QDPXQ� GLSHQJDUXKL� ROHK�
NRPSRVLVL�EHEDQ�ODOX�OLQWDV�� 

�� :0$37�GL�ORNDVL�\DQJ�GL�VWXGL�DGDODK������R&�GDQ�
GHYLDVL� VWDQGDU� ���R&�� 7HPSHDUWXU� LQL� OHELK� UHQGDK�
GDULSDGD� :0$37� ��� R&� \DQJ� GLUHNRPHQGDVLNDQ�
ROHK� -DPHV� GDQ� -DPHVRQ� ��������PDXSXQ� =DPKDUL��
-DPHV� GDQ� -DPHVRQ� ������� XQWXN� GDHUDK� SHVLVLU��
3HQHWDSNDQ� :0$37� \DQJ� OHELK� WLQJJL� GDUL� \DQJ�
VHKDUXVQ\D� EHUSRWHQVL�PHPSHUSHQGHN� KDVLO� DQDOLVLV�
XPXU�SHUNHUDVDQ� 

�� 7HPSHUDWXU� VWDQGDU� 1R� ���01�%������ �������� GDQ�
3G� 7-��-����-%� ������� VHEHVDU� ��R&� PHQGHNDWL�
QLODL�:0$37�SDGD�ORNDVL�VWXGL� 

���6DUDQ 

6WXGL� OHELK� ODQMXW� GL� OHELK� EDQ\DN� ORNDVL� GHQJDQ�
PHQGDWD� MHQLV� VXPEX�� EHEDQ� VXPEX�� VHUWD� WHPSHUDWXU�
SHUNHUDVDQ� VHFDUD� PHQHUXV� XQWXN� SHULRGH� VLNOXV� \DQJ�
OHELK� SDQMDQJ�� GHQJDQ� GHPLNLDQ� GDSDW� GLDQDOLVLV�
:0$37� GL� EHUEDJDL� ZLOD\DK� ,QGRQHVLD�� ,QIRUPDVL�
:0$37�DNDQ�PHQLQJNDWNDQ�DNXUDVL�GHVDLQ�SHUNHUDVDQ�
OHQWXU�PDXSXQ�HYDOXDVL�XPXU�VLVD�SHUNHUDVDQ�� 

'DIWDU�3XVWDND 

$$6+72�� ������ *XLGH� IRU� 'HVLJQ� RI� 3DYHPHQW�
6WUXFWXUHV�� :DVKLQJWRQ�� '&�� $PHULFDQ�
$VVRFLDWLRQ� RI� 6WDWH� +LJKZD\� DQG�
7UDQVSRUWDWLRQ�2IILFLDOV� 

$KOERUQ�� *�� ������ (/6<0��� &RPSXWHU� 3URJUDP� IRU�
'HWHUPLQLQJ�6WUHVVHV�DQG�'HIRUPDWLRQV� LQ�)LYH�
/D\HU�(ODVWLF�6\VWHPV��%HUNHOH\��&$��8QLYHUVLW\�
RI�&DOLIRUQLD� 

$VSKDOW� ,QVWLWXWH�� ������5HVHDUFK� DQG�'HYHORSPHQW� RI�
WKH�$VSKDOW�,QVWLWXWH
V�7KLFNQHVV�'HVLJQ�0DQXDO�
�06-���� �WK� HGLWLRQ�� 5HVHDUFK� 5HSRUW� ��-���
/H[LQJWRQ��.<��$VSKDOW�,QVWLWXWH� 

—�� ������ 7KLFNQHVV� 'HVLJQ� -� $VSKDOW� 3DYHPHQWV� IRU�
+LJKZD\V�DQG�6WUHHWV-�0DQXDO�6HULHV�1R����06-
����/H[LQJWRQ��.<��$VSKDOW�,QVWLWXWH� 

$XVWURDGV�� ������*XLGH� WR� 3DYHPHQW� 7HFKQRORJ\� 3DUW�
��� 3DYHPHQW� 6WUXFWXUDO� 'HVLJQ�� 6\GQH\��
$XVWURDGV� 

%RQQDXUH�� )�� $�*UDYRLV�� DQG� -�8GURQ�� ������ �$�1HZ�
0HWKRG� RI� 3UHGLFWLQJ� WKH� )DWLJXH� /LIH� RI�
%LWXPLQRXV�0L[HV��� -RXUQDO� RI� WKH� $VVRFLDWLRQ�
RI� $VSKDOW� 3DYLQJ� 7HFKQRORJLVWV�� 9RO�� ��� ���-
���� 

%URZQ�� 6� )�� DQG� $� 5� 'DZVRQ�� ������ �7ZR-6WDJH�
0HFKDQLVWLF� $SSURDFK� WR� $VSKDOW� 3DYHPHQW�
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'HVLJQ��� 7KH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
$VSKDOW� 3DYHPHQWV�� 1RWWLQJKDP�� 8.��
8QLYHUVLW\�RI�1RWWLQJKDP����-��� 

%URZQ�� 6� )�� DQG� 3� 6� 3HOO�� ������ �$� )XQGDPHQWDO�
6WUXFWXUDO� 'HVLJQ� 3URFHGXUH� IRU� )OH[LEOH�
3DYHPHQWV���7KLUG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
WKH� 6WUXFWXUDO� 'HVLJQ� RI� $VSKDOW� 3DYHPHQWV��
/RQGRQ��(QJODQG��8QLYHUVLW\�RI�0LFKLJDQ�����-
���� 

&KHQ�� -LDQ-6KLXK�� &KLK-6KLHQ� /LQ�� (UZLQ� 6WHLQ�� DQG�
-XUJHQ� +RWKDQ�� ������ �'HYHORSPHQW� RI� D�
0HFKDQLVWLF-(PSLULFDO� 0RGHO� WR� &KDUDFWHUL]H�
5XWWLQJ� LQ� )OH[LEOH� 3DYHPHQWV��� -RXUQDO� RI�
7UDQVSRUWDWLRQ�(QJLQHHULQJ��9RO�����,VVXH���� 

&ODHVVHQ��$�,�0��-�0�(GZDUGV��3�6RPPHU��DQG�3�8JH��
������ �$VSKDOW� 3DYHPHQW� 'HVLJQ� -� 7KH� 6KHOO�
0HWKRG��� 7KH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH�
6WUXFWXUDO� 'HVLJQ� RI� $VSKDOW� 3DYHPHQWV�� $QQ�
$UERU��0,��8QLYHUVLW\�RI�0LFKLJDQ����-��� 

&URQH\��'��DQG�-��1�%XOPDQ���������7KH�,QIOXHQFH�RI�
&OLPDWLF� )DFWRUV� RQ� WKH� 6WUXFWXUDO� 'HVLJQ� RI�
)OH[LEOH� 3DYHPHQWV��� 7KLUG� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�WKH�6WUXFWXUDO�'HVLJQ�RI�$VSKDOW�
3DYHPHQWV�� /RQGRQ�� 8QLYHUVLW\� RI� 0LFKLJDQ��
$QQ�$UERU��0,����-��� 

(O-%DV\RXQ\��0��DQG�0�:LWF]DN���������9HULILFDWLRQ�
RI� WKH�&DOLEUDWHG�)DWLJXH�&UDFNLQJ�0RGHOV� IRU�
WKH� ����� 'HVLJQ� *XLGH��� -RXUQDO� RI� WKH�
$VVRFLDWLRQ� RI� $VSKDOW� 3DYLQJ� 7HFKQRORJLVWV��
9RO������ 

+DDV��5DOSK���������'HYHORSPHQWV�DQG�&KDOOHQJHV� LQ�
0HFKDQLVWLF� –� (PSLULFDO� 3DYHPHQW� 'HVLJQ�
0HWKRGV��� 7KH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH�
RQ� $VSKDOW� 3DYHPHQWV�� 1DJR\D�� $LFKL�� -DSDQ��
,QWHUQDWLRQDO� 6RFLHW\� IRU� $VSKDOW� 3DYHPHQWV�
DQG�-DSDQ�5RDG�$VVRFLDWLRQ� 

+XDQJ��<DQJ�+��������3DYHPHQW�$QDO\VLV�DQG�'HVLJQ��
�QG� (G�� 8SSHU� 6DGGOH� 5LYHU�� 1-�� 3HDUVRQ�
(GXFDWLRQ��,QF� 

-DPHV�� (GZDUG�� DQG� -DPHVRQ�� *��� � ������ 0DQXDO�
'HVDLQ�3HUNHUDVDQ�-DODQ� -�1R����0�%0�������
-DNDUWD�� 'LUHNWRUDW� -HQGHUDO� %LQD� 0DUJD��
.HPHWHULDQ�3HNHUMDDQ�8PXP� 

0DKHU��0�/��DQG�/�8]DURZVNL���������)URP�7KHRU\�WR�
3UDFWLFH��5LFK�%RWWRP�/D\HU�'HVLJQ���7KH���WK�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $VSKDOW�
3DYHPHQWV�� 1DJR\D�� $LFKL�� -DSDDQ��
,QWHUQDWLRQDO� 6RFLHW\� IRU� $VSKDOW� 3DYHPHQWV�
DQG�-DSDQ�5RDG�$VVRFLDWLRQ� 

0LQHU��0�$���������&XPXODWLYH�'DPDJH� LQ�)DWLJXH���
7UDQVDFWLRQV�RI�WKH�$60(��9RO����$���-$���� 

1&+53�� ������ *XLGH� IRU� 0HFKDQLVWLF-(PSLULFDO�
'HVLJQ� RI� 1HZ� DQG� 5HKDELOLWDWHG� 3DYHPHQW�
6WUXFWXUHV�� 1&+53� �-��$�� 1DWLRQDO�

&RRSHUDWLYH� +LJKZD\� 5HVHDUFK� 3URJUDP��
7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG�� 1DWLRQDO�
5HVHDUFK�&RXQFLO� 

1R� ���01�%������� ������ 0DQXDO� 3HPHULNVDDQ�
3HUNHUDVDQ� -DODQ� GHQJDQ� $ODW� %HQNHOPDQ�
%HDP��-DNDUWD��'LUHNWRUDW�-HQGHUDO�%LQD�0DUJD��
'HSDUWHPHQ�3HNHUMDDQ�8PXP� 

3G�7-��-����-%�� ������3HGRPDQ� 3HUHQFDQDDQ� 7HEDO�
/DSLV� 7DPEDK� 3HUNHUDVDQ� /HQWXU� GHQJDQ�
0HWRGH� /HQGXWDQ�� -DNDUWD�� 'LUHNWRUDW� -HQGHUDO�
%LQD� 0DUJD�� 'HSDUWHPHQ� 3HPXNLPDQ� GDQ�
3UDVDUDQD�:LOD\DK� 

3HDWWLH��.�5�� ������ �$� )XQGDPHQWDO�$SSURDFK� WR� WKH�
'HVLJQ� RI� )OH[LEOH� 3DYHPHQWV��� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�WKH�6WUXFWXUDO�'HVLJQ�RI�$VSKDOW�
3DYHPHQWV�� $QQ� $UERU�� 0,�� 8QLYHUVLW\� RI�
0LFKLJDQ�����-���� 

3RZHOO��:�'��-�)�3RWWHU��+�&�0D\KHZ��DQG�0�(�1XQQ��
������ 7KH� 6WUXFWXUDO� 'HVLJQ� RI� %LWXPLQRXV�
3DYHPHQW�� 5HSRUW� ������ 8.�� 7UDQVSRUWDWLRQ�
5RDG�5HVHDUFK�/DERUDWRU\� 

3V]F]ROD��0���������(TXLYDOHQW�WHPSHUDWXUH�IRU�GHVLJQ�
RI� DVSKDOW� SDYHPHQWV� LQ�3RODQG���0$7(&�:HE�
RI�&RQIHUHQFHV������-�� 

5DGD�� *�� DQG� 0� :�:LWF]DN�� ������ �&RPSUHKHQVLYH�
(YDOXDWLRQ� RI� /DERUDWRU\� 5HVLOLHQW� 0RGXOL�
5HVXOWV�IRU�*UDQXODU�0DWHULDOV���7UDQVSRUWDWLRQ�
5HVHDUFK�5HFRUG�������-��� 

5RGULJXH]��0���������'HWHUPLQDWLRQ�RI�D�1HZ�)DWLJXH�
5XSWXUH� &ULWHULRQ� IRU� %LWXPLQRXV�0L[HV��� 7KH�
��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $VSKDOW�
3DYHPHQWV��1DJR\D��$LFKL��-DSDQ��,QWHUQDWLRQDO�
6RFLHW\� IRU� $VSKDOW� 3DYHPHQW� DQG� -DSDQ�5RDG�
$VVRFLDWLRQ� 

6KHOO�� ������6KHOO�3DYHPHQW�'HVLJQ�0DQXDO� -� DVSKDOW�
SDYHPHQWV�DQG�RYHUOD\V�IRU�URDG�WUIILF��/RQGRQ��
6KHOO�,QWHUQDWLRQDO�3HWUROHXP�&RPSDQ\� 

6NRN��(XJHQH�/��DQG�)UHG�1�)LQQ���������7KHRUHWLFDO�
&RQFHSWV� $SSOLHG� WR� $VSKDOW� &RQFUHWH�
3DYHPHQW�'HVLJQ���,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
WKH� 6WUXFWXUDO� 'HVLJQ� RI� $VSKDOW� 3DYHPHQWV��
$QQ� $UERU�� 0,�� 8QLYHUVLW\� RI� 0LFKLJDQ�� ���-
���� 

6PLWK�� %� (�� DQG� 0� :� :LWF]DN�� ������ �(TXLYDOHQW�
*UDQXODU� %DVH� 0RGXOL�� 3UHGLFWLRQ���
7UDQVSRUWDWLRQ� (QJLQHHULQJ� -RXUQDO�� $6&(��
9RO�������1R��7(�����-���� 

7KRPSVRQ��0�5��%� -�'HPSVH\��+�+LOO�� DQG� -�9RJHO��
������ �&KDUDFWHUL]LQJ� 7HPSHUDWXUH� (IIHFWV� IRU�
3DYHPHQW� $QDO\VLV� DQG� 'HVLJQ����
7UDQVSRUWDWLRQ�5RDG�5HVHDUFK��������-��� 

9HUVWUDHWHQ�� -�� 9� 9HYHUND�� DQG� /� )UDQFNHQ�� ������
�5DWLRQDO� DQG� 3UDFWLFDO� 'HVLJQ� RI� $VSKDOW�
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3DYHPHQWV� WR� $YRLG�&UDFNLQJ� DQG�5XWWLQJ���7KH�
�WK� ,QWHUQDWLRQDO� &2QIHUHQFH� RQ� WKH� 6WUXFWXUDO�
'HVLJQ� RI� $VSKDOW� 3DYHPHQWV�� 'HOIW�� 7KH� 'HOIW�
8QLYHUVLW\�RI�7HKFQRORJ\��WKH�1HWKHUODQGV����-��� 

:DOWKHU�� $�� 0� :LVWXED�� DQG� .� 0ROOHQKDXHU�� ������
�$QDO\VLV�RI�$VSKDOW�0L[�3HUIRUPDQFH�3URSHUWLHV�
&RQVLGHULQJ�WKH�'LVFUHSDQF\�EHWZHHQ�0L[�'HVLJQ�
DQG� LQ-ILHOG� 5HDOL]DWLRQ� –� 3DUW� ,,�� (IIHFW� RQ�
$VSKDOW� 3DYHPHQW� 'HVLJQ��� 7KH� ��WK�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $VSKDOW� 3DYHPHQWV��
1DJR\D�� $LFKL�� -DSDQ�� ,QWHUQDWLRQDO� 6RFLHW\� IRU�
$VSKDOW�3DYHPHQWV�DQG�-DSDQ�5RDG�$VVRFLDWLRQ� 

:DWHUKRXVH�� $�� ������ �6WUHVVHV� LQ� /D\HUHG� 6\VWHPV�
XQGHU� 6WDWLF� DQG� '\QDPLF� /RDGLQJV��� 6HFRQG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� WKH� 6WUXFWXUDO�
'HVLJQ� RI� $VSKDOW� 3DYHPHQWV�� $QQ� $UERU�� 0,��
8QLYHUVLW\�RI�0LFKLJDQ�����-���� 

<RGHU�� (� -�� DQG� 0� :� :LWF]DN�� ������ 3ULQFLSOHV� RI�
3DYHPHQW�'HVLJQ���QG�(G��1HZ�<RUN��1<�� -RKQ�
:LOH\�	�6RQV��,QF� 

=DPKDUL�� .HPDV� $KPDG�� (GZDUG� 0DOFRP� -DPHV�� DQG�
*HRIIUH\� -DPHVRQ�� ������ 0DQXDO� 'HVDLQ�
3HUNHUDVDQ� MDODQ� -� 1R�� ���0�%0������� HGLVL� ���
-DNDUWD�� 'LUHNWRUDW� -HQGHUDO� %LQD� 0DUJD��
.HPHQWHULDQ� 3HNHUMDDQ� 8PXP� GDQ� 3HUXPDKDQ�
5DN\DW� 
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