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$EVWUDN 

.DVXV� JDOLDQ� GDODP� SHUOX�PHQGDSDW� SHUKDWLDQ� NKXVXV� WHUNDLW� GHIOHNVL� GLQGLQJ� GDQ� GHIRUPDVL� WDQDK� \DQJ� GLSLFX�
DNLEDW� JDOLDQ�GDODP� LWX� VHQGLUL��'HIOHNVL� GLQGLQJ�PDXSXQ� GHIRUPDVL� WDQDK� \DQJ� EHUOHELKDQ� GDSDW�PHQ\HEDENDQ�
NHUXVDNDQ� SDGD� VWUXNWXU� VHNLWDUQ\D�� 8QWXN� PHPYHULILNDVL� SHUIRUPD� PDXSXQ� NHDPDQDQ� SHNHUMDDQ� JDOLDQ� GDODP�
GDSDW�GLODNXNDQ�DQDOLVLV�EDOLN��3HQHOLWLDQ�LQL�EHUIRNXV�SDGD�DQDOLVLV�EDOLN�WHUKDGDS�SHNHUMDDQ�JDOLDQ�GDODP�SDGD�
VDODK� VDWX� EDQJXQDQ� SHUNDQWRUDQ� WHUVRKRU� GL� ,QGRQHVLD�� *DOLDQ� LQL� PHQJJXQDNDQ� PHWRGH� NRQVWUXNL� WRS-GRZQ�
GHQJDQ�GLQGLQJ�GLDIUDJPD�EHUGLDPHWHU����P�VHEDJDL�VLVWHP�SHQDKDQ��0HODOXL�SHQHOLWLDQ�LQL��GLNHWDKXL�EDJDLPDQD�
MLND�SDUDPHWHU�KDVLO�DQDOLVLV�EDOLN�GHQJDQ�PHWRGH�HOHPHQ�KLQJJD��-'LPHQVL�GLJXQDNDQ�GDODP�DQDOLVLV��-'LPHQVL��
$QDOLVLV� PHQJJXQDNDQ� PRGHO� PDWHULDO� +DUGHQLQJ� 6RLO� GDQ� DQDOLVLV� EDOLN� PHQJDFX� NHSDGD� KDVLO� SHQJXNXUDQ�
LQNOLQRPHWHU�� %HUGDVDUNDQ� KDVLO� DQDOLVLV� GLSHUROHK� EDKZD� DQDOLVLV� �-'LPHQVL�PHPEHULNDQ� KDVLO� GHIOHNVL� GLQGLQJ�
GDQ�GHIRUPDVL�WDQDK�\DQJ�XQGHUHVWLPDWHG�GLEDQGLQJNDQ�GHQJDQ�DQDOLVLV��-'LPHQVL��+DO�LQL�GLVHEDENDQ�ROHK�HIHN��
-'LPHQVL� \DQJ� EHUSHUDQ� VLJQLILNDQ�� -LND� GLODNXNDQ� LWHUDVL� SDUDPHWHU� DJDU� GLSHUROHK� KDVLO� GHIOHNVL� GLQGLQJ� \DQJ�
VHVXDL�DQWDUD�DQDOLVLV��-'LPHQVL�GHQJDQ�KDVLO�SHQJXNXUDQ�ODSDQJDQ��QLODL�PRGXOXV�WDQDK�SHUOX�GLUHGXNVL�KLQJJD�
����SDGD�NDVXV� LQL��$UWLQ\D��QLODL�PRGXOXV� WDQDK�PHQMDGL�SDUDPHWHU�\DQJ�EHUSHUDQ�SHQWLQJ�GDODP�PHPSUHGLNVL�
EHVDUQ\D� GHIOHNVL� GLQGLQJ� DNLEDW� JDOLDQ�� 6HODLQ� LWX�� EHVDUQ\D� GHIOHNVL� GLQGLQJ� GDQ� GHIRUPDVL� WDQDK� MXJD�
GLSHQJDUXKL�ROHK�IDNWRU�NHGDODPDQ�JDOLDQ�� 

.DWD-NDWD�.XQFL� $QDOLVLV�EDOLN��GHIOHNVL�GLQGLQJ��GHIRUPDVL�WDQDK��JDOLDQ�GDODP��PHWRGH�HOHPHQ�KLQJJD��PHWRGH�
 NRQVWUXNVL�WRS-GRZQ 

$EVWUDFW 

'HHS�H[FDYDWLRQ�QHHGV�VSHFLDO�DWWHQWLRQ�UHJDUGLQJ�ZDOO�GHIOHFWLRQ�DQG�VRLO�GHIRUPDWLRQ�LQGXFHG�E\�WKH�H[FDYDWLRQ�
ZRUN�LWVHOI�EHFDXVH�H[FHVVLYH�RQH�FDQ�FDXVH�GDPDJH�WR�WKH�YLFLQLW\�VWUXFWXUH��%DFN�DQDO\VLV�FDQ�EH�FDUULHG�RXW�WR�
YHULI\�WKH�SHUIRUPDQFH�DQG�WKH�VDIHW\�RI�H[FDYDWLRQ��7KLV�UHVHDUFK�IRFXVHV�RQ�WKH�EDFN�DQDO\VLV�RI�GHHS�H[FDYDWLRQ�
LQ�D� IDPRXV�RIILFH�EXLOGLQJ�FRQVWUXFWLRQ� LQ� ,QGRQHVLD��7KH�H[FDYDWLRQ�ZDV�H[HFXWHG�XVLQJ� WRS-GRZQ�FRQVWUXFWLRQ�
PHWKRG�ZLWK�GLDPHWHU����P�RI�GLDSKUDJP�ZDOO�DV�D�UHWDLQLQJ�V\VWHP��7KURXJK�WKLV�UHVHDUFK��LW�FDQ�EH�NQRZQ�KRZ�
WKH�SDUDPHWHU�RI�EDFN�DQDO\VLV�XVLQJ��-'LPHQVLRQDO�ILQLWH�HOHPHQW�PHWKRG�LV�PRGHOHG�LQ��-'LPHQVLRQDO�DQDO\VLV��
6RLOV� ZHUH� PRGHOHG� DV� D� +DUGHQLQJ� 6RLO� PRGHO� DQG� EDFN� DQDO\VLV� ZDV� UHIHUUHG� WR� LQFOLQRPHWHU� PHDVXUHPHQWV��
%DVHG� RQ� WKH� DQDO\VLV� UHVXOWV�� LW� ZDV� IRXQG� WKDW� �-'LPHQVLRQDO� DQDO\VLV� JDYH� XQGHUHVWLPDWHG� ZDOO� GHIOHFWLRQ�
FRPSDUHG� WR��-'LPHQVLRQDO�DQDO\VLV�� ,W� LV�GXH� WR� WKH��'�HIIHFW� WKDW�SHUIRUPHG�VLJQLILFDQWO\�� ,I� WKH�VRLO�SDUDPHWHU�
ZDV� LWHUDWHG� WR� REWDLQ� UHOHYDQW� ZDOO� GHIOHFWLRQ� EHWZHHQ� �-'LPHQVLRQDO� DQDO\VLV� DQG� ILHOG� PHDVXUHPHQW�� VRLO�
PRGXOXV�QHHGV� WR�EH�UHGXFHG�E\�����LQ� WKLV�FDVH�� ,W�PHDQV� WKDW�VRLO�PRGXOXV�EHFRPHV�DQ�HVVHQWLDO�SDUDPHWHU� LQ�
SUHGLFWLQJ�ZDOO�GHIOHFWLRQ� LQGXFHG�E\�H[FDYDWLRQ��%HVLGHV��H[FDYDWLRQ�GHSWK�DOVR�DIIHFWHG�ZDOO�GHIOHFWLRQ�DQG�VRLO�
GHIRUPDWLRQ�� 

.H\ZRUGV� %DFN� DQDO\VLV�� GHHS� H[FDYDWLRQ�� ILQLWH� HOHPHQW� PHWKRG�� VRLO� GHIRUPDWLRQ�� WRS-GRZQ� FRQVWUXFWLRQ�
 PHWKRG��ZDOO�GHIOHFWLRQ 


�3HQXOLV�.RUHVSRQGHQVL 
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���3HQGDKXOXDQ 

3HNHUMDDQ�JDOLDQ�GDODP� VHULQJNDOL�PHQGDSDW�SHUKDWLDQ�
\DQJ�NKXVXV�GDODP�NDLWDQQ\D�GHQJDQ�GHIOHNVL�GLQGLQJ�
GDQ� GHIRUPDVL� WDQDK�� 7HUXWDPD� MLND� SHNHUMDDQ� JDOLDQ�
GDODP� WHUVHEXW� EHUORNDVL� GL� NDZDVDQ� SHUNRWDDQ� \DQJ�
SDGDW� DNDQ� EDQJXQDQ�� PDND� NDMLDQ� SUDSHODNVDQDDQ�
SHNHUMDDQ� SHUOX� GLODNXNDQ� VHFDUD� VHNVDPD�� +DO� LQL�
PHQJLQJDW� EDKZD� GHIRUPDVL� WDQDK� \DQJ� EHUOHELKDQ�
VHULQJ� VHNDOL� PHUXVDN� VWUXNWXU� GL� VHNLWDUQ\D� �:DQJ�
GNN���������2X�GNN����������8QWXN�PHQJXNXU�SHUIRUPD�
SHNHUMDDQ� JDOLDQ� GDODP� VHFDUD� NHVHOXUXKDQ�� GDSDW�
GLODNXNDQ�PRQLWRULQJ�GHQJDQ�PHPDVDQJ�LQVWUXPHQWDVL�
SDGD� ORNDVL� SHNHUMDDQ�� 0HODOXL� PRQLWRULQJ� WHUVHEXW��
PHQXUXW� 2X� ������� VDODK� VDWXQ\D� GDSDW� GLJXQDNDQ�
XQWXN�PHQJNRQILUPDVL�NRQGLVL�GHVDLQ��6HODLQ�LWX��KDVLO�
PRQLWRULQJ�MXJD�GDSDW�GLMDGLNDQ�UHIHUHQVL�XQWXN�GHVDLQ�
GHQJDQ�NRQGLVL�WDQDK�WLSLNDO�GL�NHPXGLDQ�KDUL� 

0HODNXNDQ� NRQILUPDVL� NRQGLVL� GHVDLQ� DUWLQ\D�
PHODNXNDQ� DQDOLVLV� EDOLN�� $QDOLVLV� EDOLN� GDSDW�
GLODNXNDQ�VDODK�VDWXQ\D�GHQJDQ�PHQJJXQDNDQ�PHWRGH�
HOHPHQ� KLQJJD� �0(+��� 6HMDWLQ\D�� PHQXUXW� 2X� GNN��
��������JDOLDQ�VHFDUD�DODPLDK�PHUXSDNDQ�SHUVRDODQ��-
'LPHQVL� ��'��� $NDQ� WHWDSL�� DGD� NDODQ\D� SHUVRDODQ�
JDOLDQ� FXNXS� GLPRGHONDQ� VHFDUD� �'� XQWXN�
PHPEHGDNDQ� DQWDUD� HIHN� SHQJNDNXDQ� SDGD� EDJLDQ�
VXGXW�JDOLDQ�GDQ� UHVSRQ� WDQDK�NRQVWLWXWLI� �)LQQR�GNN���
������� %HEHUDSD� SXEOLNDVL� WHUEDUX� PHPEDKDV�
PHQJHQDL� SHPRGHODQ� JDOLDQ� GDODP� VHFDUD� �'� SDGD�
EHUEDJDL� MHQLV� NRQGLVL� WDQDK� GDQ� PHPEDQGLQJNDQ�
KDVLOQ\D� GHQJDQ� DQDOLVLV� �'� �2X� GNN��� ������ 2X� GDQ�
6KLDX��������0RRUPDQQ�GDQ�.DW]HQEDFK�������� 

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHODNXNDQ�DQDOLVLV�EDOLN�
EHUGDVDUNDQ� KDVLO� SHQJXNXUDQ� LQNOLQRPHWHU� GL� GDODP�
GLQGLQJ� GLDIUDJPD�� $QDOLVLV� EDOLN� GLODNXNDQ� GHQJDQ�
PHPRGHONDQ� JDOLDQ� PHQJJXQDNDQ� PHWRGH� HOHPHQ�
KLQJJD� �'� GHQJDQ� EDQWXDQ� SURJUDP� NRPSXWHU�
3/$;,6�� 3DUDPHWHU� \DQJ� GLSHUROHK� EHUGDVDUNDQ� KDVLO�
DQDOLVLV� EDOLN� VHFDUD��'� WHUVHEXW� NHPXGLDQ�GLJXQDNDQ�
GDODP� DQDOLVLV� VHFDUD� �'�� 0HODOXL� NDMLDQ� LQL�� DNDQ�
GLNHWDKXL� EDJDLPDQD� SHUEHGDDQ� GHIOHNVL� GLQGLQJ� GDQ�
GHIRUPDVL� WDQDK� MLND� SDUDPHWHU� KDVLO� DQDOLVLV� �'�
GLJXQDNDQ�GDODP�DQDOLVLV�VHFDUD��'� 

���6WXGL�.DVXV�*DOLDQ�'DODP 

6HEXDK� VWXGL� NDVXV� JDOLDQ� GDODP� \DQJ� EHUORNDVL� GL�
NDZDVDQ�-DNDUWD�3XVDW�GLJXQDNDQ�VHEDJDL�REMHN�NDMLDQ�
SDGD� SHQHOLWLDQ� LQL��*DOLDQ� GDODP� WHUVHEXW�PHUXSDNDQ�
EDVHPHQW� �� ODQWDL� GHQJDQ� VWUXNWXU� GL� DWDVQ\D� EHUXSD�
PHQDUD�\DQJ�WHUGLUL�GDUL�WRZHU����ODQWDL�GDQ�DQQH[���ODQWDL� 

��� *DOLDQ�GDODP�PHQJJXQDNDQ�PHWRGH�NRQVWUXNVL�
 WRS-GRZQ 

*DOLDQ� GDODP� SDGD� VWXGL� NDVXV� LQL� PHQJJXQDNDQ�
PHWRGH� NRQVWUXNVL� WRS-GRZQ�� 0HWRGH� NRQVWUXNVL� WRS-
GRZQ� DGDODK�PHWRGH� NRQVWUXNVL� \DQJ�PDQD� SHNHUMDDQ�
VWUXNWXU� DWDV� GLODNXNDQ� VHFDUD� VLPXOWDQ� GHQJDQ�
SHNHUMDDQ�VWUXNWXU�EDZDK�VHKLQJJD�PDVD�NRQVWUXNVLQ\D�
PHQMDGL�OHELK�VLQJNDW��0HWRGH�LQL�WHODK�WHUEXNWL�KDPSLU�
PHUXSDNDQ� VDWX-VDWXQ\D� PHWRGH� \DQJ� SDOLQJ� WHSDW�
XQWXN�NRQVWUXNVL�EDVHPHQW�GDODP�VNDOD�EHVDU�SDGD�DUHD�

SHUNRWDDQ� �;LH�� ������� *DPEDU� �� PHQXQMXNNDQ�
LOXVWUDVL� WDKDSDQ� NRQVWUXNVL� PHQJJXQDNDQ� PHWRGH�
NRQVWUXNVL� WRS-GRZQ� \DQJ� SDGD� XPXPQ\D� VHEDJDL�
EHULNXW� 

· 3HPDVDQJDQ�GLQGLQJ�SHQDKDQ 

· ,QVWDODVL�SRQGDVL�WLDQJ�GDQ�NRORP�EDMD 
· 3HQJJDOLDQ�SHUWDPD 
· 3HQJHFRUDQ�SHODW�ODQWDL�SHUWDPD 
· 3HPEDQJXQDQ�VXSHUVWUXNWXU� 
· 3HQJJDOLDQ�NHGXD�GDQ�SHQJHFRUDQ�SHODW�ODQWDL�NHGXD 
· 3HQJJDOLDQ� GDQ� SHQJHFRUDQ� SHODW� ODQWDL� VDPSDL�
NHGDODPDQ�GHVDLQ 

· 3HPDVDQJDQ�SHODW�SRQGDVL�GDQ�VHOHVDLNDQ�SHNHUMDDQ�
VWUXNWXU�EDZDK 

· 'LODQMXWNDQ� GHQJDQ� SHPEDQJXQDQ� VWUXNWXU� DWDV�
KLQJJD�VHOHVDL� 

����.RQGLVL�JHRORJL�GDQ�NRQGLVL�WDQDK 

%HUGDVDUNDQ�SHWD�JHRORJL��*DPEDU����\DQJ�GLSXEOLNDVLNDQ�
ROHK� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� *HRORJL�
�������� GLNHWDKXL� EDKZD� ORNDVL� SHNHUMDDQ� JDOLDQ� LQL�
EHUDGD� SDGD� DUHD� \DQJ� WHUGLUL� GDUL� TXDUWHU� DOOXYLXP�
GHSRVLW� SDGD� ODSLVDQ� GDVDU� GDQ� YROFDQLF� URFN� \DQJ�
GLODSLVL� ROHK� WHUWLDU\� VHGLPHQW�� .RQGLVL� WDQDKQ\D�
GLGRPLQDVL�ROHK�\RXQJ�YROFDQLF�URFN��7DQDK�LQL�WHUGLUL�
GDUL� OHPSXQJ� EHUWXID� GDQ� SDVLU� EHUWXID�� NRQJORPHUDW��
GDQ�GHSRVLW�PXGIORZ�� 

*DPEDU����7DKDSDQ�NRQVWUXNVL�WRS�GRZQ��,6WUXFW(������� 
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3DGD�ORNDVL� LQL�GLODNXNDQ�SHQJHERUDQ�GDODP�VHEDQ\DN���
WLWLN� \DQJ� WHUVHEDU� SDGD� DUHD� JDOLDQ� \DQJ� GDSDW� GLOLKDW�
SDGD� *DPEDU� ��� 3HQJHERUDQ� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ� DXWRPDWLF� IUHH-IDOO� KDPPHU� GHQJDQ� EHUDW�
VWDQGDU� ����� NJ�� %HUGDVDUNDQ� KDVLO� SHQJHERUDQ� GDODP�
WHUVHEXW��GLNHWDKXL�NRQGLVL�WDQDK�GLGRPLQDVL�ROHK�ODSLVDQ�
OHPSXQJ�NHODQDXDQ�GHQJDQ�NRQVLVWHQVL�PHGLXP-YHU\�VWLII�
GDQ� GLVHOLQJL� ROHK� ODSLVDQ� SDVLU� PHGLXP� GHQVH�� %+-��
GLJXQDNDQ� VHEDJDL� DFXDQ� GDODP� PHPRGHONDQ� SHODSLVDQ�
WDQDK�NDUHQD�EHUDGD�SDOLQJ�GHNDW�GHQJDQ�SRWRQJDQ�\DQJ�
GLJXQDNDQ� VHEDJDL� DFXDQ�� 3URILO� GDWD� 1637� VHSDQMDQJ�
NHGDODPDQ�SHQJHERUDQ�GLWDPSLONDQ�SDGD�*DPEDU��� 

%HUGDVDUNDQ�SURILO�WHUVHEXW��WHUOLKDW�EDKZD�ODSLVDQ�WDQDK�
GLDZDOL� ROHK� ODSLVDQ� WDQDK� VLOW\� FOD\� EHUNRQVLVWHQVL�
PHGLXP� VHWHEDO� ��� P�� .HPXGLDQ�� SHODSLVDQ� WDQDK�
GLODQMXWL� ROHK� ODSLVDQ� WDQDK� VLOW\� FOD\� EHUNRQVLVWHQVL�
VDQJDW� WHJXK��3DGD�NHGDODPDQ� -���P�GDQ� -���P� ODSLVDQ�
WDQDK� GLVHOLQJL� GHQJDQ� ODSLVDQ� WDQDK� VDQG�� .RQVLVWHQVL�
WDQDK�FHQGHUXQJ�PHQLQJNDW�WHUKDGDS�NHGDODPDQ�� 

����+DVLO�SHQJXMLDQ�ODERUDWRULXP 

3HQJXMLDQ� ODERUDWRULXP� GLODNXNDQ� WHUKDGDS� VDPSHO-
VDPSHO�WDQDK�\DQJ�GLDPELO�SDGD�VDDW�SHQJHERUDQ�GDODP��
3HQJXMLDQ� ODERUDWRULXP� GLODNXNDQ� XQWXN� PHPSHUROHK�
LQIRUPDVL� PHQJHQDL� LQGH[� SURSHUWLHV� GDQ� HQJLQHHULQJ�
SURSHUWLHV�GDUL�WDQDK��3DGD�*DPEDU����GLWDPSLONDQ�KDVLO�
XML� LQGH[�SURSHUWLHV� WDQDK� WHUKDGDS�NHGDODPDQ��%HUDW� LVL�
WDQDK� GLDPELO� DQWDUD� UHQWDQJ� ��� –� ��� N1�P�� GDODP�
PHODNXNDQ�DQDOLVLV��.DGDU�DLU�\DQJ�GLSHUROHK�EHUNLVDU����
–������VHGDQJNDQ�DQJND�SRUL�EHUNLVDU������–�������%HUDW�
MHQLV� WDQDK�GLSHUROHK�EHUNLVDU� ����–� ������.DGDU� DLU� GDQ�
DQJND�SRUL� WDQDK�PHQXQMXNNDQ�NHFHQGHUXQJDQ�PHQXUXQ�
VHLULQJ�EHUWDPEDKQ\D�NHGDODPDQ��6HPHQWDUD� LWX��GHUDMDW�
NHMHQXKDQ�WDQDK�FHQGHUXQJ�VWDELO�GL�DQJND������KDPSLU�
GL� VHSDQMDQJ�NHGDODPDQ��+DO� LQL�PHQJLQGLNDVLNDQ� WDQDK�
EHUDGD�SDGD�NRQGLVL�MHQXK�� 

5HQWDQJ� QLODL� EDWDV-EDWDV� $WWHUEHUJ� GLWDPSLONDQ� SDGD�
*DPEDU� ��� %HUGDVDUNDQ� JDPEDU� WHUVHEXW�� GDSDW� GLOLKDW�
EDKZD� SDGD� NHGDODPDQ� EDZDK�� NDGDU� DLU� WDQDK� NXUDQJ�
OHELK� PHQFDSDL� EDWDV� SODVWLV�� $UWLQ\D�� NRQGLVL� WDQDK�
ODSLVDQ� EDZDK� EHUDGD� SDGD� NRQGLVL� SODVWLV�� ,QGHNV�
SODVWLVLWDV� WDQDK� EHUNLVDU� DQWDUD� ��� -� ���� VHGDQJNDQ�
LQGHNV� OLNXLGLWDVQ\D� EHUNLVDU� DQWDUD� �� –� ������ 3DGD�

NHGDODPDQ� VHNLWDU� ���� -����� P� WHUOLKDW� EDKZD� QLODL�
LQGHNV� OLNXLGLWDV� OHELK� EHVDU� GDUL� ��� 1DPXQ�� GDWD�
WHUVHEXW� GLDEDLNDQ� NDUHQD� GLDQJJDS� NXUDQJ� UHOHYDQ�
GHQJDQ�NRQVLVWHQVL�WDQDK�SDGD�NHGDODPDQ�WHUVHEXW��'DUL�
&DVVDJUDQGH� SODVWLFLW\� FKDUW� \DQJ� GLWDPSLONDQ� SDGD�
*DPEDU� ��� NODVLILNDVL� VDPSHO� WDQDK� PHQXUXW� 8QLILHG�
6RLO� &ODVVLILFDWLRQ� 6\VWHP� �86&6�� \DLWX� GLGRPLQDVL�
ROHK�WDQDK�OHPSXQJDQ�EHUSODVWLVLWDV�WLQJJL�� 

3DGD� SHQHOLWLDQ� LQL�� SDUDPHWHU� NXDW� JHVHU� WDQDK�
GLSHUROHK� GDUL� KDVLO� XML� 7ULDNVLDO� &8�� 8ML� LQL�
PHQJKDVLONDQ�GLVWULEXVL� QLODL� NXDW�JHVHU� WDN� WHUDOLU� �6X��
WHUKDGDS� QLODL� 1637� VHSHUWL� \DQJ� GDSDW� GLOLKDW� SDGD�
*DPEDU����%HVDUQ\D�QLODL�6X�EHUDGD�SDGD�NLVDUDQ����1�
–� ��1�� QDPXQ� GDODP� DQDOLVLV� GLJXQDNDQ� 6X�  � �1��
%HUGDVDUNDQ� VWXGL� \DQJ� WHODK� GLODNXNDQ� ROHK� 6RUHQVHQ�
GDQ�2NNHOV���������GLSHUROHK�NRUHODVL�DQWDUD�NXDW�JHVHU�
WHUDOLU� GHQJDQ� NXDW� JHVHU� WDN� WHUDOLU� VHSHUWL� \DQJ� GDSDW�
GLOLKDW� SDGD� *DPEDU� ��� 6DPSHO� WDQDK� \DQJ� GLXML�
FHQGHUXQJ� EHUDGD� SDGD� DUHD� GL� DWDV� UDWD-UDWD� ���� &X�

*DPEDU����3HWD�JHRORJL�ORNDVL�WLQMDXDQ 
�3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�*HRORJL������� 

*DPEDU����3HUVHEDUDQ�WLWLN�SHQJHERUDQ�GDODP 

*DPEDU����3URILO�GDWD�1637�WHUKDGDS�NHGDODPDQ�EHUGDVDUNDQ�
%+-� 
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VHKLQJJD�GDODP�DQDOLVLV�GLJXQDNDQ�NRUHODVL�F¶� �����&X��
%HVDUDQ� VXGXW� JHVHU� HIHNWLI� HUDW� NDLWDQQ\D� GHQJDQ�
LQGHNV� SODVWLVLWDV� WDQDK� NDUHQD� VXGXW� JHVHU� HIHNWLI�
PHUXSDNDQ� IXQJVL� GDUL� LQGHNV� SODVWLVLWDV� WDQDK�� 7HODK�
EDQ\DN� SHQHOLWL� \DQJ� PHQJXPSXONDQ� GDWD� WHUNDLW�
GLVWULEXVL�VXGXW�JHVHU�HIHNWLI�WHUKDGDS�LQGHNV�SODVWLVLWDV�
WDQDK�� 6HWHODK� GLSORWNDQ� SDGD� NXPSXODQ� GDWD� KDVLO�
VWXGL� WHUGDKXOX� WHUVHEXW� �*DPEDU� ����� GLSHUROHK�
EDKZD� VDPSHO� WDQDK� \DQJ� GLXML� PHPLOLNL� VXGXW� JHVHU�
HIHNWLI�GHQJDQ�UHQWDQJ�����-������1DPXQ��NKXVXV�XQWXN�
WDQDK�SDVLUDQ��QLODL�VXGXW�JHVHU�HIHNWLI�GDSDW�GLJXQDNDQ�
OHELK�EHVDU�� 

*DPEDU����+DVLO�XML�LQGH[�SURSHUWLHV�WHUKDGDS�NHGDODPDQ 

*DPEDU����%DWDV-EDWDV�DWWHUEHUJ�WHUKDGDS�NHGDODPDQ 

*DPEDU����&DVVDJUDQGH�SODVWLFLW\�FKDUW 
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���$QDOLVLV�GHQJDQ�0HWRGH�(OHPHQ�+LQJJD 

0HWRGH� (OHPHQ� +LQJJD� �0(+�� PHUXSDNDQ� VDODK� VDWX�
PHWRGH� \DQJ� EDQ\DN� GLJXQDNDQ� GDODP� SHPRGHODQ�
QXPHULN�� 3HPRGHODQ� QXPHULN� VHQGLUL� OD]LP� GLSLOLK�
VHEDJDL� SHQGHNDWDQ� GDODP� PHPRGHONDQ� SHUPDVDODKDQ�

JHRWHNQLN�� WHUOHELK�ODJL� MLND�SHUPDVDODKDQQ\D�EHUNDLWDQ�
HUDW� GHQJDQ� XUXWDQ� NRQVWUXNVL� GDQ� EHUVLIDW� NRPSOHNV��
8QWXN� VDDW� LQL�� DQDOOLVLV� HOHPHQ� KLQJJD� WHODK�
EHUNHPEDQJ�WLGDN�KDQ\D�VHEDWDV�SDGD�PRGHO��-'LPHQVL�
��'��� PHODLQNDQ� GDSDW� MXJD� GLPRGHONDQ� VHFDUD� �-
'LPHQVL� ��'��� 3HPLOLKDQ� PRGHO� �'� DWDXSXQ� �'�
GLVHVXDLNDQ�GHQJDQ�NHEXWXKDQ�SHUPDVDODKDQ�\DQJ�DNDQ�
GLNDML� 

3DGD�NDVXV�JDOLDQ�GDODP��DGD�NDODQ\D�SHPRGHODQ�FXNXS�
GLODNXNDQ� VHFDUD� �'�� 1DPXQ�� DGD� NDODQ\D� MXJD� SHUOX�
GLODNXNDQ� DQDOLVLV� �'�XQWXN�PHPLQLPDOLVLU� SHUJHUDNDQ�
WDQDK�PDNVLPXP��0HQXUXW�2X�GNN����������DQDOLVLV��'�
GDSDW�PHPRGHONDQ�SHULODNX�GHIOHNVL�SDGD�GLQGLQJ�SDGD�
VDDW�PDVD�SHQJJDOLDQ� VHFDUD� OHELK�DNXUDW�GLEDQGLQJNDQ�
GHQJDQ� DQDOLVLV� �'��7HUGDSDW� VXDWX� LVWLODK�SODQH� VWUDLQ�
UDWLR� �365�� \DQJ� PHUHSUHVHQWDVLNDQ� KXEXQJDQ� DQWDUD�
KDVLO� DQDOLVLV��'�GHQJDQ��'��365� LQL�PHUXSDNDQ� UDVLR�
DQWDUD� GHIOHNVL� PDNVLPXP� GLQGLQJ� SDGD� NRQGLVL� �'�
GHQJDQ�GHIOHNVL�PDNVLPXP�SDGD�NRQGLVL��'��1LODL�365�
LQL� PHQJLQGLNDVLNDQ� VHEHUDSD� HIHN� �'� EHUSHQJDUXK�
WHUKDGDS�VXDWX�SHPRGHODQ�JDOLDQ��-LND�QLODL�365�WLQJJL��
PDND� KDO� LWX� PHQJLQGLNDVLNDQ� EDKZD� HIHN� �'� WLGDN�
WHUODOX�EHUSHQJDUXK��6HEDOLNQ\D�� MLND�QLODL�365�UHQGDK��
PDND�HIHN��'�VDQJDW�VLJQLILNDQ�SDGD�SHPRGHODQ�JDOLDQ�
WHUVHEXW� 

��� 3HPRGHODQ�JHRPHWUL�JDOLDQ�GDQ�XUXWDQ�NRQVWUXNVL 

3DGD� 3/$;,6� �'�� SHPRGHODQ� PHQJJXQDNDQ� WLSH�
HOHPHQ� ��-QRGH� WULDQJXODU� HOHPHQWV�� VHGDQJNDQ� SDGD�
SHPRGHODQ�SDGD�3/$;,6��'�PHQJJXQDNDQ�WLSH�HOHPHQ�
��-QRGH� TXDGUDWLF� WHWUDKHGUDO� HOHPHQWV�� 3HPRGHODQ�
JHRPHWUL� JDOLDQ� SDGD� DQDOLVLV� �'� PHQJJXQDNDQ�
SRWRQJDQ�$-$�VHSHUWL� \DQJ�GLWXQMXNNDQ�SDGD�*DPEDU�
���� /HEDU� JDOLDQ� GLPRGHONDQ� VHWHQJDK� GDUL� OHEDU� WRWDO�
JDOLDQ�� \DLWX� ����� P�� .HGDODPDQ� WDQDK� GLPRGHONDQ�
KLQJJD� ��� P�� /HEDU� DUHD� GL� OXDU� JDOLDQ� �GL� EHODNDQJ�
GLQGLQJ�� GLPRGHONDQ� VHOHEDU� �� NDOL� NHGDODPDQ� JDOLDQ�
������P��� \DLWX� ������P��*DPEDU� ��� PHPSHUOLKDWNDQ�
SHPRGHODQ� JDOLDQ� VHFDUD� �'�� *HRPHWUL� JDOLDQ� SDGD�
DQDOLVLV��'�GLPRGHONDQ�VHFDUD�NHVHOXUXKDQ�� 

*DOLDQ� VHGDODP� -����� P� LQL� GLEDJL� PHQMDGL� �� WDKDS�
JDOLDQ�� ,QVWDODVL� SHODW� ODQWDL� SDGD�EDVHPHQW� ��� ���GDQ���
GLDEDLNDQ��+DO�LQL�GLODNXNDQ�NDUHQD�SHUWLPEDQJDQ�GHPL�
NHPXGDKDQ� DNVHV� SDGD� VDDW� SHNHUMDDQ� EHUODQJVXQJ��
(OHYDVL� WDQDK� GDVDU� EHUDGD� SDGD� -����� P�� VHGDQJNDQ�
HOHYDVL�PXND�DLU�WDQDK�EHUDGD�SDGD�NHGDODPDQ�-�����P��
3DGD�DUHD� OXDU�JDOLDQ� WHUGDSDW�EHEDQ� WLPEXQDQ�VHWLQJJL�
�� P� \DQJ� GLPRGHONDQ� VHEHVDU� ��� N3D�� 3URILO� XUXWDQ�
JDOLDQ� GDQ� NRQGLVL� SHODSLVDQ� WDQDK� GLWXQMXNNDQ� SDGD�
*DPEDU���� 

6HEHOXP� GLODNXNDQ� JDOLDQ�� WHUOHELK� GDKXOX� GLODNXNDQ�
GHZDWHULQJ�� 3HPRGHODQ� GHZDWHULQJ� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ��]-PHWKRG��'HQJDQ�PHQJJXQDNDQ�PHWRGH�
LQL��SKUHDWLF� OLQH�GLJDPEDUNDQ� VHFDUD�PDQXDO� GDUL� DUHD�
OXDU�JDOLDQ�KLQJJD�DUHD�JDOLDQ�GHQJDQ�HOHYDVL�PXND�DLU�
GL� DUHD�JDOLDQ�GLWXUXQNDQ���P�GL�EDZDK�HOHYDVL� JDOLDQ��
'HQJDQ� GHPLNLDQ�� YROXPH� WDQDK� \DQJ� KHQGDN� GLJDOL�
WHODK� EHUDGD� SDGD� NRQGLVL� GU\�� 6HWHODK� LWX�� EDUX�
GLODNXNDQ�WDKDS�JDOLDQ�GLVHUWDL�SHPDVDQJDQ�SHODW� ODQWDL�
VDPSDL�NHGDODPDQ�JDOLDQ�\DQJ�GLGHVDLQ� 

*DPEDU����'LVWULEXVL�NXDW�JHVHU�WDN�WHUDOLU�WHUKDGDS�1637 

*DPEDU����.RUHODVL�NXDW�JHVHU�WHUDOLU�GHQJDQ�NXDW�JHVHU�
WDQDK�WDN�WHUDOLU 

*DPEDU�����'LVWULEXVL�VXGXW�JHVHU�HIHNWLI�WHUKDGDS�LQGHNV�
SODVWLVLWDV 
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����3DUDPHWHU�LQSXW�WDQDK 

$QDOLVLV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� PRGHO�
PDWHULDO� +DUGHQLQJ� 6RLO�� 3DUDPHWHU� \DQJ� GLJXQDNDQ�
GLSHUROHK�GDUL�KDVLO�SHQJXMLDQ�ODERUDWRULXP�\DQJ�WHODK�
GLMDEDUNDQ� SDGD� VXEEDE� VHEHOXPQ\D�� 3DGD� DQDOLVLV�
EDOLN� ŬĞŵƵĚŝĂŶ� GLODNXNDQ� LWHUDVL� SDUDPHWHU� XQWXN�
PHPSHUROHK�KDVLO�GHIOHNVL�GLQGLQJ�VHVXDL�GHQJDQ�KDVLO�
SHQJXNXUDQ� LQNOLQRPHWHU�� 3DGD� SHPRGHODQ�
PHQJJXQDNDQ� PRGHO� +DUGHQLQJ� 6RLO�� SDUDPHWHU�
NHNDNXDQ� WDQDK� WHUGLUL� GDUL� �� MHQLV� PRGXOXV�� \DLWX�
(��

UHI�� (RHG
UHI�� GDQ� (XU

UHI�� +XEXQJDQ� DQWDUD� NHWLJD� QLODL�
PRGXOXV�WHUVHEXW��GLMDEDUNDQ�SDGD�3HUVDPDDQ�����GDQ�
3HUVDPDDQ������ 

 

 

1LODL� NRHILVLHQ� WDQDK� DW� UHVW� � �.��� GLSHUROHK� GHQJDQ�
PHQJJXQDNDQ� SHUVDPDDQ� HPSLULN� GDUL� 0D\QH� GDQ�
.XOKDZ\� ������� VHSHUWL� \DQJ� GLMDEDUNDQ� SDGD�
3HUVDPDDQ����� 

       

5HVXPH� SDUDPHWHU� LQSXW� WDQDK� \DQJ� GLJXQDNDQ�
GLUDQJNXPNDQ�SDGD�7DEHO���� 

*DPEDU�����*HRPHWUL�JDOLDQ�GDQ�SHPRGHODQ��'�PHQJJXQDNDQ�SRWRQJDQ�$-$ 

*DPEDU�����3HPRGHODQ�JHRPHWUL�JDOLDQ�VHFDUD��' 

*DPEDU�����3URILO�XUXWDQ�JDOLDQ�GDQ�NRQGLVL�SHODSLVDQ�
WDQDK 

𝐸𝑜𝑒𝑑
𝑟𝑒𝑓

= 0,7𝐸50
𝑟𝑒𝑓  

𝐸𝑢𝑟
𝑟𝑒𝑓

= 3𝐸50
𝑟𝑒𝑓  

𝐾0 = (1 − sin𝜙′)𝑂𝐶𝑅sin 𝜙 ′
 

����3DUDPHWHU�LQSXW�HOHPHQ�VWUXNWXU 

(OHPHQ� VWUXNWXU� GLPRGHONDQ� VHEDJDL� PDWHULDO� OLQHDU�
HODVWLN��3DGD�DQDOLVLV��'�GDQ��'��GLQGLQJ�GLPRGHONDQ�
PHQJJXQDNDQ� SODWH� HOHPHQWV�� 6ODE� ODQWDL� GLPRGHONDQ�
PHQJJXQDNDQ� IL[HG-HQG� DQFKRU� SDGD� DQDOLVLV� �'��
VHGDQJNDQ�SDGD�DQDOLVLV��'�GLPRGHONDQ�PHQJJXQDNDQ�
SODWH� HOHPHQWV�� 'LQGLQJ� GLDIUDJPD� \DQJ� GLJXQDNDQ�
VHEDJDL� VLVWHP� SHQDKDQ� EHUGLDPHWHU� ���� P�� ,QVWDODVL�
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7DEHO����3DUDPHWHU�LQSXW�WDQDK 

'HSWK 6RLO�7\SH &RQVLVWHQF\ 1637 J F
 I
 Ȍ
 (��
UHI (RHG

UHI (XU
UHI ȞXU P 2&5 .� 5I 5LQWHU 

P       N1�P� N1�P� � � N3D N3D N3D             

��-��� 6LOW\�&OD\ 0HGLXP � ���� ��� �� � ���� ���� ����� ��� � ��� ���� ��� ��� 

���-��� 6LOW\�&OD\ 9HU\�6WLII �� �� ���� �� � ����� ����� ����� ��� ���� � ���� ��� ��� 

���-��� 6DQG 0HGLXP�'HQVH �� �� ���� �� � ����� ���� ����� ��� ��� ���� ���� ��� ��� 

���-��� 6LOW\�&OD\ 9HU\�6WLII �� �� ���� �� � ������ ����� ������ ��� ���� ��� ���� ��� ��� 

���-��� 6DQG 9HU\�'HQVH �� ���� ���� �� �� ������ ������ ������ ��� ��� ���� ���� ��� ��� 

���-��� 6LOW\�&OD\ +DUG �� �� ���� �� � ������ ������ ������ ��� ���� ��� ���� ��� ��� 

GLQGLQJ�GLODNXNDQ�KLQJJD�NHGDODPDQ�-���P��\DLWX�GXGXN�
SDGD� ODSLVDQ� VLOW\� FOD\� GHQJDQ�NRQVLVWHQVL� VDQJDW� WHJXK��
3DUDPHWHU� LQSXW� GLQGLQJ� \DQJ� GLJXQDNDQ� GDODP� DQDOLVLV�
�'�GDQ��'�PDVLQJ-PDVLQJ�GLMDEDUNDQ�SDGD�7DEHO���GDQ�
7DEHO��� 

.HWHEDODQ� VODE� ODQWDL� SDGD� NDVXV� JDOLDQ� LQL� FHQGHUXQJ�
OHELK� WHEDO� GLEDQGLQJNDQ� GHQJDQ� WHEDO� VODE� ODQWDL� SDGD�
XPXPQ\D��+DO� LQL� GLNDUHQDNDQ�EHEDQ�\DQJ�GLSLNXO� VODE�
ODQWDL� OHELK� EHVDU� DNLEDW� DGDQ\D� NRQVWUXNVL� VODE� ODQWDL�
\DQJ�GLDEDLNDQ��\DLWX�VODE�ODQWDL�������GDQ���VHSHUWL�\DQJ�
WHODK� GLVHEXWNDQ� VHEHOXPQ\D�� .HWHEDODQ� VHWLDS� VODE�
ODQWDL� GDQ� SDUDPHWHU� LQSXW� VODE� ODQWDL� SDGD� DQDOLVLV� �'�
GDQ� �'� GDSDW� GLOLKDW� SDGD�7DEHO� �� GDQ�7DEHO� ��� 3DGD�
DQDOLVLV�� SDUDPHWHU� NHNDNXDQ� EDLN� GLQGLQJ�PDXSXQ� VODE�
ODQWDL� GLUHGXNVL� VHEHVDU� ���� XQWXN� PHQJDNRPRGLU�
DGDQ\D�NHUHWDNDQ�EHWRQ�SDGD�VDDW�SHNHUMDDQ�JDOLDQ� 

7DEHO����3DUDPHWHU�LQSXW�GLQGLQJ�GLDIUDJPD�SDGD�3/$;,6��' 

G ($ (, Ȟ 

P N1�P N1P��P   

��� ����[��� ����[��� ���� 

7DEHO����3DUDPHWHU�LQSXW�VODE�ODQWDL�SDGD�3/$;,6��' 

G ($ /VSDFLQJ 

P N1�P P 

6ODE�%� ���� ����[��� � 

6ODE�%� ���� ����[��� � 

6ODE�%���%� ���� ����[��� � 

5DIW � ����[��� � 

6WUXFWXUH 

7DEHO��� 3DUDPHWHU�LQSXW�GLQGLQJ�GLDIUDJPD�SDGD�3/$;,6��' 

G (F * 

P N1�P� N1�P� 

��� ����[��� ����[��� 

7DEHO����3DUDPHWHU�LQSXW�VODE�ODQWDL�SDGD�3/$;,6��' 

6WUXFWXUH G J (F * 

  P N1�P� N1�P� N1�P� 

6ODE�%� ���� �� ����[��� ����[��� 

6ODE�%� ���� �� ����[��� ����[��� 

6ODE�%���%� ���� �� ����[��� ����[��� 

5DIW � �� ����[��� ����[��� 

�7DEHO����3HUEDQGLQJDQ�SDUDPHWHU�WDQDK�VHWHODK�GLODNXNDQ�LWHUDVL 

    +DVLO�%DFN�$QDO\VLV��' +DVLO�,WHUDVL��' 

'HSWK 6RLO�7\SH &RQVLVWHQF\ 1637 (��
UHI (RHG

UHI (XU
UHI (��

UHI (RHG
UHI (XU

UHI 

P       N3D N3D N3D N3D N3D N3D 

��-��� 6LOW\�&OD\ 0HGLXP � ���� ���� ����� ���� ���� ���� 

���-��� 6LOW\�&OD\ 9HU\�6WLII �� ����� ����� ����� ���� ���� ����� 

���-��� 6DQG 0HGLXP�'HQVH �� ����� ���� ����� ���� ���� ���� 

���+DVLO�GDQ�'LVNXVL 

%HUGDVDUNDQ� KDVLO� DQDOLVLV� EDOLN� �DQDOLVLV� �'�� GHQJDQ�
PHQJDFX� NHSDGD� KDVLO� LQNOLQRPHWHU�� GLSHUROHK�
SDUDPHWHU� WDQDK�VHSHUWL�\DQJ�GLUDQJNXP�SDGD�7DEHO����
3DUDPHWHU� KDVLO� DQDOLVLV� EDOLN� �'� WHUVHEXW� WHODK�
PHQJKDVLONDQ� NXUYD� GHIOHNVL� \DQJ� PHQGHNDWL� KDVLO�
LQNOLQRPHWHU�� 3DUDPHWHU� WHUVHEXW� NHPXGLDQ� GLJXQDNDQ�
VHEDJDL� SDUDPHWHU� LQSXW� SDGD� DQDOLVLV� �'��*DPEDU���
�D��PHQXQMXNNDQ�SHUEDQGLQJDQ�GHIOHNVL� GLQGLQJ� DQWDUD�
KDVLO� DQDOLVLV� EDOLN� �'�� KDVLO� SHQJXNXUDQ� GL� ODSDQJDQ��
GDQ� KDVLO� DQDOLVLV� �'�� %HUGDVDUNDQ� SHUEDQGLQJDQ�
WHUVHEXW�� WHUOLKDW� EDKZD� GHQJDQ� PHQJJXQDNDQ�
SDUDPHWHU� LQSXW� \DQJ� VDPD�� DQDOLVLV� �'� PHQJKDVLONDQ�
GHIOHNVL� GLQGLQJ� GLDIUDJPD� \DQJ� MDXK� OHELK� NHFLO�
GLEDQGLQJNDQ�GHQJDQ�KDVLO� DQDOLVLV� EDOLN�PDXSXQ�KDVLO�
SHQJXNXUDQ� SDGD� NHGDODPDQ� -�� P� KLQJJD� -��� P��
'HIOHNVL� PDNVLPXP� KDVLO� SHQJXNXUDQ� LQNOLQRPHWHU�
PHQFDSDL� ����� PP� GDQ� DQDOLVLV� EDOLN� PHQJKDVLONDQ�
GHIOHNVL� PDNVLPXP� ����� PP�� 6HPHQWDUD� LWX�� DQDOLVLV�
�'�PHQJKDVLONDQ�GHIOHNVL�PDNVLPXP�VHEHVDU������PP��
$QDOLVLV�LQL�PHQJKDVLONDQ�QLODL�SODQH�VWUDLQ�UDWLR��365��
VHEHVDU������\DQJ� WHUJRORQJ�NHFLO� VHKLQJJD�SDGD�NDVXV�
LQL��GDSDW�GLNDWDNDQ�HIHN��'�FXNXS�VLJQLILNDQ�� 

8QWXN� PHPSHUROHK� GHIOHNVL� GLQGLQJ� GLDIUDJPD� \DQJ�
VHVXDL� GHQJDQ� KDVLO� SHQJXNXUDQ� LQNOLQRPHWHU�� SDGD�
DQDOLVLV� �'� GLODNXNDQ� LWHUDVL� SDUDPHWHU� WDQDK� SDGD�
VHSDQMDQJ�NHGDODPDQ�\DQJ�PHQJKDVLONDQ�GHIOHNVL�\DQJ�
XQGHUHVWLPDWHG��*DPEDU� ���E�� PHPSHUOLKDWNDQ� GHIOHNVL�
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GLQGLQJ� GLDIUDJPD� VHWHODK� GLODNXNDQQ\D� LWHUDVL�
SDUDPHWHU�� 3HUEDQGLQJDQ� SDUDPHWHU� PRGXOXV� WDQDK�
KDVLO� DQDOLVLV� EDOLN� GHQJDQ� KDVLO� VHWHODK� GLODNXNDQQ\D�
LWHUDVL� GLWXQMXNNDQ� SDGD� 7DEHO� ��� %HUGDVDUNDQ� KDVLO�
LWHUDVL� WHUVHEXW�� WHUOLKDW� EDKZD� QLODL� PRGXOXV� WDQDK�
SDGD�DQDOLVLV��'�SHUOX�GLUHGXNVL�KLQJJD�PHQFDSDL�����
DJDU�GLSHUROHK�GHIOHNVL�GLQGLQJ�GLDIUDJPD�\DQJ�VHVXDL�
GHQJDQ� KDVLO� SHQJXNXUDQ� LQNOLQRPHWHU�� 'HIOHNVL�

*DPEDU�����'HIOHNVL�GLQGLQJ��D��KDVLO�DQDOLVLV��' 
�E��KDVLO�DQDOLVLV��'�VHWHODK�GLODNXNDQ�LWHUDVL 

*DPEDU�����3HUEDQGLQJDQ�GHIOHNVL�KDVLO�DQDOLVLV�GHQJDQ�KDVLO�SHQJXNXUDQ�,&-����,&-����,&-����GDQ�,&-�� 

GLQGLQJ� PDNVLPXP� \DQJ� GLSHUROHK� VHWHODK� GLODNXNDQ�
LWHUDVL�\DLWX������PP�� 

*DPEDU����GDQ�*DPEDU����PHQXQMXNNDQ�SHUEDQGLQJDQ�
KDVLO� DQDOLVLV� GHQJDQ� KDVLO� SHQJXNXUDQ� ODSDQJDQ� SDGD�
DUHD�GLQGLQJ�ODLQQ\D�\DQJ�PDQD�SDGD�DUHD�WHUVHEXW�MXJD�
GLSDVDQJ� LQNOLQRPHWHU�� 3RVLVL� SHPDVDQJDQ� LQNOLQRPHWHU�
SDGD� DUHD� GLQGLQJ� GLDIUDJPD� WHODK� GLWXQMXNNDQ� SDGD�
*DPEDU� ���� %HUGDVDUNDQ� KDVLO� DQDOLVLV�� GDSDW� GLOLKDW�
EDKZD�GHIOHNVL�GLQGLQJ�SDGD�EDJLDQ�\DQJ�GHNDW�GHQJDQ�
VXGXW� JDOLDQ� FHQGHUXQJ� NHFLO�� &RQWRKQ\D�� SDGD� SRVLVL�
,&-����GHIOHNVL�PDNVLPXP�\DQJ�GLSHUROHK�GDUL�DQDOLVLV�
\DLWX������PP��VHGDQJNDQ�SDGD�SRVLVL�,&-����*DPEDU�
���E���GLSHUROHK�GHIOHNVL�PDNVLPXP������PP��+DO�LQL�
PHQXQMXNNDQ� DGDQ\D� HIHN� SHQJNDNXDQ� SDGD� VXGXW�
JDOLDQ��'L� VDPSLQJ� LWX�� DQDOLVLV�PHQJKDVLONDQ�SHUEHGDDQ�
GHIOHNVL�SDGD�EHEHUDSD�WLWLN�WLQMDXDQ�MLND�GLEDQGLQJNDQ�
GHQJDQ�KDVLO� LQNOLQRPHWHU�SDGD�ORNDVL� WHUVHEXW��VHSHUWL�
\DQJ�GDSDW�GLOLKDW�SDGD� WLWLN� ,&-���� ,&-����GDQ� ,&-����
3HUEHGDDQ� GHIOHNVL� SDGD� EHEHUDSD� WLWLN� WLQMDXDQ�
WHUVHEXW� WHUMDGL� NDUHQD� SHODSLVDQ� WDQDK� SDGD� VHOXUXK�
DUHD� JDOLDQ� GLDVXPVLNDQ� GDQ� GLPRGHONDQ� KRPRJHQ�
GHQJDQ� SHUWLPEDQJDQ� NHPXGDKDQ� GDODP� SHPRGHODQ��
3HQ\HGHUKDQDDQ� ODSLVDQ� WDQDK� PHPEHULNDQ� GDPSDN�
WHUKDGDS� GHIOHNVL� GLQGLQJ� NDUHQD� GHIOHNVL� GLQGLQJ�
GLSHQJDUXKL�ROHK�VDODK�VDWXQ\D�IDNWRU�MHQLV�WDQDK�� 

6HODLQ� IDNWRU� MHQLV� WDQDK�� GHIOHNVL� GLQGLQJ� MXJD�
GLSHQJDUXKL� ROHK� IDNWRU� NHGDODPDQ� JDOLDQ�� 7HUGDSDW�
EHEHUDSD� VWXGL� WHUGDKXOX�\DQJ� WHODK�PHODNXNDQ�NDMLDQ�
WHUNDLW� SHQJDUXK� NHGDODPDQ� JDOLDQ� WHUKDGDS� GHIOHNVL�
GLQGLQJ�GLDIUDJPD�� GL� DQWDUDQ\D��&ORXJK�	�2¶5RXUNH�
�������GDQ�2X�GNN����������%HUGDVDUNDQ�VWXGL�WHUVHEXW��
GLNHWDKXL� EDKZD� GHIOHNVL� GLQGLQJ� DNDQ� PHQLQJNDW�
VHLULQJ� GHQJDQ� VHPDNLQ� GDODPQ\D� JDOLDQ�� 3UHGLNVL�
EHVDUQ\D� GHIOHNVL� WDQDK� EHUGDVDUNDQ� VWXGL� WHUVHEXW��
\DLWX������–�������GDUL�NHGDODPDQ�JDOLDQ��$QDOLVLV��'��
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*DPEDU�����3HUEDQGLQJDQ�GHIOHNVL�KDVLO�DQDOLVLV�GHQJDQ�KDVLO�SHQJXNXUDQ�,&-����,&-����,&-����GDQ�,&-�� 

�'��GDQ��'�VHWHODK�GLODNXNDQ�LWHUDVL�SDGD�SHQHOLWLDQ�LQL�
PDVLQJ-PDVLQJ�PHQJKDVLONDQ� GHIOHNVL�PDNVLPXP������
PP�� ����� PP�� GDQ� ����� PP�� +DVLO� DQDOLVLV� WHUVHEXW�
GLSORWNDQ� SDGD� JUDILN� KXEXQJDQ� GHIOHNVL� GLQGLQJ�
GLDIUDJPD� GDQ� NHGDODPDQ� JDOLDQ� VHSHUWL� \DQJ� WHUOLKDW�
SDGD�*DPEDU����GDQ�*DPEDU�����%HUGDVDUNDQ�NHGXD�
JDPEDU� WHUVHEXW�� GDSDW� GLOLKDW� EDKZD� SHUEDQGLQJDQ�
GHIOHNVL� GLQGLQJ� GLDIUDJPD� GHQJDQ� NHGDODPDQ� JDOLDQ�
�įKP�+H�� EHUNLVDU� ������ +DVLO� LQL� PHQJLQGLNDVLNDQ�
EDKZD�GHIOHNVL�GLQGLQJ�GLDIUDJPD�KDVLO� DQDOLVLV�EHUDGD�
SDGD� EDWDV� EDZDK� \DQJ� GLNHPXNDNDQ� ROHK� &ORXJK� 	�
2¶5RXUNH� ������� GDQ� 2X� GNN�� �������� 'L� VLVL� ODLQ��
WHUOLKDW� EDKZD� DQDOLVLV� �'� VHEHOXP� GLODNXNDQ� LWHUDVL�
PHQJKDVLONDQ� UDVLR� įKP�+H� \DQJ� OHELK� NHFLO� GDUL� EDWDV�
EDZDK�\DQJ�DUWLQ\D�WHUMDGL�XQGHUHVWLPDWLRQ�� 

3URILO� GHIRUPDVL� WDQDK� SDGD� DUHD� VHNLWDU� GLQGLQJ�
GLDIUDJPD�GLWXQMXNNDQ�SDGD�*DPEDU�����$QDOLVLV�EDOLN�
PHQJKDVLONDQ�GHIRUPDVL�PDNVLPXP������PP��$QDOLVLV�
�'� PHQJKDVLONDQ� GHIRUPDVL� PDNVLPXP� ���� PP� GDQ�
VHWHODK� GLODNXNDQ� LWHUDVL� DQDOLVLV� �'� PHQJKDVLONDQ�
GHIRUPDVL� PDNVLPXP� ����� PP�� %HUGDVDUNDQ� JDPEDU�
WHUVHEXW�MXJD�WHUOLKDW�EDKZD�GHIRUPDVL�WDQDK�FHQGHUXQJ�
PHQXUXQ�VHLULQJ�GHQJDQ�EHUWDPEDKQ\D� MDUDN�GDUL�GLQGLQJ�
GLDIUDJPD�� 6DPD� KDOQ\D� GHQJDQ� GHIOHNVL� GLQGLQJ�
GLDIUDJPD��MLND�GHIRUPDVL�WDQDK�KDVLO�DQDOLVLV�GLSORWNDQ�
SDGD� JUDILN� KXEXQJDQ� DQWDUD� GHIRUPDVL� WDQDK� GHQJDQ�
NHGDODPDQ� JDOLDQ� �*DPEDU� ��� GDQ�*DPEDU� ���� MXJD�
GLSHUROHK�EDKZD�DQDOLVLV� �'� VHEHOXP�GLODNXNDQ� LWHUDVL�
PHQJKDVLONDQ�UDVLR�GHIRUPDVL�WDQDK�GHQJDQ�NHGDODPDQ�
JDOLDQ� �įYP�+H�� OHELK� NHFLO� GDULSDGD� UHQWDQJ� \DQJ�
GLXVXONDQ�� +DO� LQL� VHPDNLQ� PHQJXDWNDQ� NHVLPSXODQ�
EDKZD� SDGD� NDVXV� JDOLDQ� LQL�� GHQJDQ� PHQJJXQDNDQ�
SDUDPHWHU� LQSXW� \DQJ� VDPD�� DQDOLVLV� �'� PHQJKDVLONDQ�
GHIOHNVL�PDXSXQ�GHIRUPDVL� WDQDK�\DQJ� MDXK� OHELK�NHFLO�
GLEDQGLQJNDQ� GHQJDQ� DQDOLVLV� �'�� 2OHK� � NDUHQD� LWX��

*DPEDU�����+XEXQJDQ�GHIOHNVL�GLQGLQJ�GHQJDQ 
NHGDODPDQ�JDOLDQ��&ORXJK�	�2¶5RXUNH������� 

*DPEDU�����+XEXQJDQ�GHIOHNVL�GLQGLQJ�GHQJDQ 
NHGDODPDQ�JDOLDQ��2X�GNN�������� 
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SHUOX� GLODNXNDQ� SHQ\HVXDLDQ� SDUDPHWHU� MLND� KHQGDN�
PHQJJXQDNDQ�SDUDPHWHU��'�XQWXN�PHODNXNDQ�DQDOLVLV�
�'�� 

���.HVLPSXODQ�GDQ�6DUDQ 

����.HVLPSXODQ 

+DO-KDO�\DQJ�GDSDW�GLVLPSXONDQ�SDGD�SHQHOLWLDQ�LQL� 

�� $QDOLVLV� �'� PHQJKDVLONDQ� GHIOHNVL� GLQGLQJ�
GLDIUDJPD� GDQ� GHIRUPDVL� WDQDK� \DQJ�
XQGHUHVWLPDWHG� GLEDQGLQJNDQ� GHQJDQ� DQDOLVLV� �'�
GHQJDQ�PHQJJXQDNDQ�SDUDPHWHU�LQSXW�\DQJ�VDPD��
+DO�LQL�GDSDW�GLVHEDENDQ�DNLEDW�SODQH�VWUDLQ�UDWLR�
�365�� \DQJ� PHQJLQGLNDVLNDQ� EDKZD� HIHN� �'�
FXNXS�VLJQLILNDQ�SDGD�NDVXV�JDOLDQ�LQL� 

�� 3HUOX� DGDQ\D� SHQ\HVXDLDQ� SDUDPHWHU� WDQDK� MLND�
KHQGDN� PHQJJXQDNDQ� SDUDPHWHU� LQSXW� �'� GDODP�
DQDOLVLV� �'�� %HUNDFD� GDUL� NDVXV� JDOLDQ� LQL�� QLODL�
PRGXOXV� WDQDK� GLUHGXNVL� KLQJJD� PHQFDSDL� ����
GDUL�SDUDPHWHU��'�DJDU�GLSHUROHK�GHIOHNVL�GLQGLQJ�
GLDIUDJPD� \DQJ� PLULS� GHQJDQ� KDVLO� �'� GDQ�
SHQJXNXUDQ�LQNOLQRPHWHU� 

�� 'HIOHNVL�GLQGLQJ�GLDIUDJPD�GDQ�GHIRUPDVL�WDQDK�GL�
VHNLWDU� GLQGLQJ� GLDIUDJPD� EHUNDLWDQ� HUDW� GHQJDQ�
NHGDODPDQ� JDOLDQ�� +DO� LQL� WHUEXNWL� GDUL� JUDILN�
KXEXQJDQ� GHIOHNVL� GDQ� GHIRUPDVL� WDQDK� GHQJDQ�
NHGDODPDQ�JDOLDQ�\DQJ�GLNHPXNDNDQ�ROHK�&ORXJK�

*DPEDU�����3URILO�GHIRUPDVL�WDQDK�GL�VHNLWDU�GLQGLQJ 

*DPEDU�����+XEXQJDQ�GHIRUPDVL�WDQDK�GHQJDQ 
NHGDODPDQ�JDOLDQ��&ORXJK�	�2¶5RXUNH������� 

*DPEDU�����+XEXQJDQ�GHIRUPDVL�WDQDK�GHQJDQ 
NHGDODPDQ�JDOLDQ��2X�GNN�������� 

	� 2¶5RXUNH� ������� GDQ� 2X� GNN�� �������� +DVLO�
DQDOLVLV� \DQJ� GLODNXNDQ� PHQJKDVLONDQ� UHQWDQJ�
SHUEDQGLQJDQ�\DQJ�VHVXDL� 

�� 6HODLQ� NHGDODPDQ� JDOLDQ�� GHIOHNVL� GLQGLQJ� MXJD�
GLSHQJDUXKL�ROHK�MHQLV�WDQDK� 

�� 'HIRUPDVL� WDQDK� FHQGHUXQJ� PHQXUXQ� VHLULQJ�
GHQJDQ� VHPDNLQ� EHUWDPEDKQ\D� MDUDN� GDUL� GLQGLQJ�
GLDIUDJPD� 

����6DUDQ 

$GDSXQ� VDUDQ� \DQJ� GDSDW� GLEHULNDQ� XQWXN� SHQHOLWLDQ�
OHELK�ODQMXW��\DLWX� 

�� 'DODP�PHODNXNDQ�DQDOLVLV�EDOLN�DWDXSXQ�YHULILNDVL��
VHEDLNQ\D� GLODNXNDQ� GHQJDQ� NHWHUVHGLDDQ� GDWD�
SHQJXNXUDQ� ODSDQJDQ� �PRQLWRULQJ�� \DQJ� OHELK�
OHQJNDS�VHKLQJJD�GDSDW�PHPYHULILNDVL�VHFDUD�OHELK�
PHQGHWDLO� 

�� 'DODP� PHODNXNDQ� SHPRGHODQ� PHQJJXQDNDQ�
PHWRGH� HOHPHQ� KLQJJD�� VHEDLNQ\D� PHQJLNXWL�
XUXWDQ� NRQVWUXNVL� \DQJ� GLOHQJNDSL� GHQJDQ� MDGZDO�
NRQVWUXNVL� XQWXN� PHPSHUROHK� KDVLO� \DQJ� OHELK�
EDLN� 

�� .RQGLVL� SHODSLVDQ� WDQDK� VHEDLNQ\D� GLPRGHONDQ�
VHVXDL� GHQJDQ� GDWD� SHQ\HOLGLNDQ� WDQDK� WHUGHNDW�
SDGD�WLDS�]RQD�JDOLDQ�DJDU�GLSHUROHK�KDVLO�GHIOHNVL�
GLQGLQJ� \DQJ� OHELK� UHSUHVHQWDWLI� WHUKDGDS� NRQGLVL�
ODSLVDQ�WDQDK�SDGD�WLDS�]RQD� 
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'DIWDU�3XVWDND 

&ORXJK��*��:���GDQ�2¶5RXUNH��7��'���������&RQVWUXFWLRQ
-,QGXFHG� 0RYHPHQWV� RI� ,QVLWX� :DOOV��
3URFHHGLQJV�RI�'HVLJQ�DQG�3HUIRUPDQFH�RI�(DUWK�
5HWDLQLQJ�6WUXFWXUHV��$6&(���������-���� 

)LQQR��5��-���%ODFNEXUQ��-��7���GDQ�5RERVNL��-��)���������
7KUHH-'LPHQVLRQDO� (IIHFWV� IRU� 6XSSRUWHG�
([FDYDWLRQV�LQ�&OD\��-RXUQDO�RI�*HRWHFKQLFDO�DQG�
*HRHQYLURQPHQWDO� (QJLQHHULQJ�� $6&(�� ��������
��-��� 

0D\QH�� 3�� GDQ� .XOKDZ\�� )��� ������ .�� –� 2&5�
5HODWLRQVKLS� LQ� 6RLOV�� -RXUQDO� RI� *HRWHFKQLFDO�
(QJLQHHULQJ��$6&(�������������-���� 

0RRUPDQQ�� &�� GDQ� .DW]HQEDFK�� 5�� ������ 7KUHH-
'LPHQVLRQDO� (IIHFWV� RI� 'HHS� ([FDYDWLRQV� ZLWK�
5HFWDQJXODU� 6KDSH�� 3URFHHGLQJV� RI� 6HFRQG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6RLO-6WUXFWXUH�
,QWHUDFWLRQ��=XULFK���-��0DUFK�������������-���� 

2X��&��<���������'HHS�([FDYDWLRQ�7KHRU\�DQG�3UDFWLFH��
1HWKHUODQGV��7D\ORU�	�)UDQFLV�%DONHPD�� 

2X��&��<��GDQ�6KLDX��%��<���������$QDO\VLV�RI�WKH�&RUQHU�
(IIHFW� RQ� ([FDYDWLRQ� %HKDYLRXU�� � &DQDGLDQ�
*HRWHFKQLFDO�-RXUQDO���������-���� 

2X�� &�� <��� &KLRX�� '�� &��� GDQ�:X�� 7�� 6��� ������ 7KUHH-
'LPHQVLRQDO� )LQLWH� (OHPHQW� $QDO\VLV� RI� 'HHS�
([FDYDWLRQV�� -RXUQDO� RI� *HRWHFKQLFDO�
(QJLQHHULQJ��$6&(�������������-���� 

2X�� &�� <��� +VLHK�� 3�� *��� GDQ� &KLRX�� '�� &��� ������
&KDUDFWHULVWLFV� RI� *URXQG� 6XUIDFH� 6HWWOHPHQW�
'XULQJ� ([FDYDWLRQ�� &DQDGLDQ� *HRWHFKQLFDO�
-RXUQDO���������-���� 

2X��&��<���/LDR��-��7���GDQ�&KHQJ��:��/���������%XLOGLQJ�
5HVSRQVH� DQG�*URXQG�0RYHPHQWV� ,QGXFHG�E\�$�
'HHS�([FDYDWLRQ��*HRWHFKQLTXH������������-���� 

6RUHQVHQ�� .�� .��� GDQ� 2NNHOV�� 1��� ������ &RUUHODWLRQ�
EHWZHHQ� 'UDLQHG� 6KHDU� 6WUHQJWK� DQG� 3ODVWLFLW\�
,QGH[� RI� 8QGLVWXUEHG� 2YHUFRQVROLGDWHG� &OD\V��
3URFHHGLQJV� RI� 7KH� ��WK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�6RLO�0HFKDQLFV�DQG�*HRWHFKQLFDO�
(QJLQHHULQJ��3DULV������� 

7KH�,QVWLWXWLRQ�RI�6WUXFWXUDO�(QJLQHHUV� �,6WUXFW(���������
'HVLJQ� �DQG� �&RQVWUXFWLRQ� �RI� �'HHS� �%DVHPHQWV��
,QFOXGLQJ� � &XW-DQG-&RYHU� 6WUXFWXUHV�� 8QLWHG�
.LQJGRP� 

7XUNDQGL�� 7�� GNN��� ������ 3HWD� *HRORJL� /HPEDU� -DNDUWD�
GDQ�.HSXODXDQ�6HULEX��-DZD��3XVDW�3HQHOLWLDQ�GDQ�
3HQJHPEDQJDQ�*HRORJL� 

:DQJ�� -��+���;X�� =��+��� GDQ�:DQJ��:��'��� ������:DOO�
DQG�*URXQG�0RYHPHQWV�'XH�WR�'HHS�([FDYDWLRQV�
LQ� 6KDQJKDL� 6RIW� 6RLOV�� -RXUQDO� RI� *HRWHFKQLFDO�
DQG� *HRHQYLURQPHQWDO� (QJLQHHULQJ�� $6&(�� ���
��������-���� 

;LH�� ;�� <��� /L�� <�� 6��� GDQ� +XDQJ�� +�:��� ������
6HWWOHPHQW�$QDO\VLV�LQ�'HHS�([FDYDWLRQV�E\�7RS
-'RZQ� &RQVWUXFWLRQ� LQ� 6RIW� 6RLOV� 8VLQJ� )(0��
3URFHHGLQJV� RI� *HR6KDQJKDL� ,QWHUQDWLRQDO�
&RQIHUHQFH�������6KDQJKDL���-��-XQH����������-
���� 
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