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,QGRQHVLDQ��-���1DW��5XEE��5HV��������������������������
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$EVWUDFW

7KH� LPSURYHPHQW� RI� UDZ� UXEEHU�
PDWHULDO�TXDOLW\�FDQ�EH�FDUULHG�RXW�VLQFH�LQ�WKH�
EHJLQQLQJ� RI� VODE� SUHSDUDWLRQ�� 7\SH� RI�
FRDJXODQW� LV� WKH� PDLQ� SDUDPHWHU� LQ�
GHWHUPLQLQJ� RI� WKH� UDZ� UXEEHU� PDWHULDO�
TXDOLW\��EHVLGH�WKH�OHYHO�RI�FOHDQOLQHVV��%DVHG�
RQ� 61,� %RNDU� 1R�� �������������� WKH�
UHFRPPHQGHG�FRDJXODQWV�DUH�IRUPLF�DFLG�DQG�
DQRWKHU�FRDJXODQW�UHFRPPHQGHG�E\�FUHGLEOH�
LQVWLWXWLRQ��%XW��PRVW�UXEEHU�IDUPHUV�VWLOO�XVH�
XQUHFRPPHQGHG� FRDJXODQWV�� 6R�� LW� LV�
QHFHVVDU\�WR�ILQG�D�PHWKRG�WR�GHWHFW�WKH�W\SH�
RI� FRDJXODQW� WKDW� XVHG� IRU� FRDJXODWLQJ� WKH�
ODWH[��%\�XVLQJ�WKLV�PHWKRG��LW�LV�KRSHG�WKDW�
UXEEHU� IDUPHUV� ZLOO� XVH� UHFRPPHQGHG�
FRDJXODQW� LQ�RUGHU�WR� LQFUHDVH�WKH�TXDOLW\�RI�
UDZ�UXEEHU�PDWHULDO��,Q�WKH�FXUUHQW�VWXG\��WKH�
PHWKRG� WR� GHWHFW� WKH� FRDJXODQW� ZDV� WKH�
TXDOLWDWLYH� DQDO\VLV�� 7KH� LGHQWLILFDWLRQ� ZDV�
FRQGXFWHG�E\� UHDFWLQJ� VHUXP�RU�ZDWHU� IURP�
FRDJXOXP� LPPHUVLRQ� ZLWK� VSHFLILF� UHDJHQW��
WKHQ� WKH� FKDQJHV� RI� WKH� PL[WXUH� ZHUH�
REVHUYHG��ZKLFK�LQGLFDWHG�WKH�FKDUDFWHULVWLFV�
RI� VSHFLILF� LRQV� FRQWDLQHG� LQ� WKH� FRDJXODQW��
8QUHFRPPHQGHG� FRDJXODQW� VXFK� DV� DOXP��
VXOIXULF� DFLG� DQG� 763� IHUWLOL]HU� FRXOG� EH�
GHWHFWHG�E\�XVLQJ�����UHDJHQW�%D&O �����UHDJHQW��

1+ &O� DQG� 1+ 2+�� ��� UHDJHQW� HWKDQRO� DQG�� �

VXOIXULF� DFLG�� DQG� ��� UHDJHQW� +12 � DQG��

DPPRQLXP� PRO\EGDWH�� 7KH� UHVXOW� RI�
VHQV L W LY L W\ � WHV WV � VKRZHG� WKDW � WKH �
XQUHFRPPHQGHG�FRDJXODQW�FRXOG�EH�GHWHFWHG�
DW�D�PLQLPDO�GRVH�����P/�/�ODWH[����J�/�ODWH[��
IRU� VXOIXULF� DFLG�� ��� ���P/�/� ODWH[� ����� J�/�
ODWH[��IRU�763��DQG�������P/�/�ODWH[������J�/�
ODWH[�� IRU� DOXP��ZLWK� D� FRQFHQWUDWLRQ� RI� ����
UHVSHFWLYHO\�� 7KH� TXDOLWDWLYH� DQDO\VLV� ZDV�
DSSOLHG� WR� GHWHUPLQH� WKH� LRQ� FRQWHQW� LQ� WKH�

FRDJXODQW�´;µ��7KH� WHVW� UHVXOWV�VKRZHG�WKDW�
WKH�FRDJXODQW�´;µ�FRQWDLQHG�VXOIDWH�LRQV�WKDW�
GHULYHG�IURP�VXOIXULF�DFLG�

.H\ZRUGV��5DZ� UXEEHU�PDWHULDO�� FRDJXODQW��
TXDOLWDWLYH�DQDO\VLV��UHDJHQW�

$EVWUDN

3HQLQJNDWDQ�PXWX�EDKDQ�RODK�NDUHW�
�ERNDU�� GDSDW� GLODNXNDQ� VHMDN� DZDO� SURVHV�
SHQJRODKDQ� ODWHNV� PHQMDGL� ERNDU�� -HQLV�
NRDJXODQ�PHUXSDNDQ�VDODK�VDWX�SDUDPHWHU�
XWDPD� GL� GDODP� SHQHQWXDQ� PXWX� ERNDU��
VHODLQ�WLQJNDW�NHEHUVLKDQ��%HUGDVDUNDQ�61,�
ERNDU� 1R�� �������������� NRDJXODQ� \DQJ�
GLDQMXUNDQ� XQWXN� PHQJJXPSDONDQ� ODWHNV�
DGDODK�DVDP�IRUPDW�GDQ�EDKDQ�SHQJJXPSDO�
ODLQ� \DQJ� GLUHNRPHQGDVLNDQ� ROHK� OHPEDJD�
\DQJ�NUHGLEHO��7HWDSL�VHEDJLDQ��EHVDU�SHWDQL�
PDVLK�PHQJJXQDNDQ�NRDJXODQ�QRQ�DQMXUDQ��
8QWXN� LWX� SHUOX� GLODNXNDQ� VXDWX� PHWRGH�
WHUWHQWX� \DQJ� GDSDW� PHQGHWHNVL� EDKDQ�
SHQJJXPSDO�ERNDU�\DQJ�GLJXQDNDQ�SHWDQL��
'HQJDQ�PHWRGH�LQL��GLKDUDSNDQ�SHWDQL�DNDQ�
PHQJJXQDNDQ� NRDJXODQ� DQMXUDQ� XQWXN�
PHQLQJNDWNDQ� PXWX� ERNDU�� 'DODP�
SHQHOLWLDQ�LQL��PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�
PHQGHWHNVL� NDQGXQJDQ� NRDJXODQ� DGDODK�
SHQJXMLDQ� VHFDUD� NXDOLWDWLI�� ,GHQWLILNDVL�
GLODNXNDQ�GHQJDQ�FDUD�PHUHDNVLNDQ�VHUXP�
DWDX� DLU� UHQGDPDQ� NRDJXOXP� GHQJDQ�
SHUHDNVL�SHUHDNVL� WHUWHQWX�� NHPXGLDQ�
GLDPDWL� SHUXEDKDQ� SDGD� FDPSXUDQ� \DQJ�
PHQDQGDNDQ�NDUDNWHULVWLN�GDUL�LRQ�LRQ�\DQJ�
WHUNDQGXQJ� GL� GDODP� NRDJXODQ�� .RDJXODQ�
QRQ� DQMXUDQ� VHSHUWL� WDZDV�� FXNDSDUD� GDQ�
SXSXN� 763� GDSDW� GLGHWHNVL� GHQJDQ�
PHQJJXQDNDQ� SHUHDNVL� �� ��� %D&O �� ����



���

FDPSXUDQ�SHUHDNVL�1+ &O�GDQ� �1+ 2+������ �

FDPSXUDQ�SHUHDNVL�HWDQRO�GDQ�DVDP�VXOIDW�
GDQ� ��� FDPSXUDQ� SHUHDNVL� +12 � GDQ��

DPPRQLXP� PROLEGDW�� +DVLO� SHQJXMLDQ�
VHQVLVWLYLWDV� PHQXQMXNNDQ� EDKZD� EDKDQ�
SHQJJXPSDO� QRQ� DMXUDQ� GDSDW� GLGHWHNVL�
SDGD�GRVLV�PLQLPDO����P/�/�ODWHNV� ���J�/�
ODWHNV�� XQWXN� FXNDSDUD� �DVDP� VXOIDW��� ���
P/�/� ODWHNV� ����� J�/� ODWHNV��XQWXN�SXSXN�
763� GDQ� ��� P/�/� ODWHNV� ����� J�/� ODWHNV��
XQWXN� WDZDV� GHQJDQ� NRQVHQWUDVL� PDVLQJ�
PDVLQJ� ���� 3HQJXMLDQ� NXDOLWDWLI� LQL�
NHPXGLDQ�GLDSOLNDVLNDQ�XQWXN�PHQJHWDKXL�
NDQGXQJDQ� LRQ� SDGD� NRDJXODQ� ´;µ�� +DVLO�
SHQJXMLDQ� PHQXQMXNNDQ� EDKZD� NRDJXODQ�
´;µ� PHQJDQGXQJ� LRQ� VXOIDW� \DQJ� GLGXJD�
EHUDVDO�GDUL�DVDP�VXOIDW�

.DWD� NXQFL�� %RNDU�� NRDJXODQ�� SHQJXMLDQ�
NXDOLWDWLI��SHUHDNVL
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6DODK� VDWX� SHUV\DUDWDQ� 61,� %DKDQ�
2ODK� .DUHW� �%RNDU�� 1RPRU� �������������
DGDODK� MHQLV� NRDJXODQ� \DQJ� GLJXQDNDQ�
XQWXN� PHQJJXPSDONDQ� EDKDQ� RODK� NDUHW�
�ERNDU��\DLWX�DVDP�VHPXW��DVDP�IRUPDW��DWDX�
EDKDQ�ODLQ�\DQJ�WLGDN�PHUXVDN�PXWX�NDUHW�
EHUGDVDUNDQ� UHNRPHQGDVL� OHPEDJD�
SHQHOLWLDQ�\DQJ�NUHGLEHO��%DGDQ�6WDQGDULVDVL�
1DVLRQDO� >%61@�� ������� 7HWDSL� GDODP�
DSOLNDVLQ\D��SHUV\DUDWDQ�61,�WHUVHEXW�EHOXP�
GLODNVDQDNDQ�VHFDUD�RSWLPDO�NDUHQD�PDVLK�
EDQ\DN� SHWDQL� \DQJ�PHQJJXQDNDQ� EDKDQ�
EDKDQ�SHQJJXPSDO�\DQJ�WLGDN�GLDQMXUNDQ��

%HUGDVDUNDQ� KDVLO� VXUYHL� 6\DULID��
$JXVWLQD� 	� 1DQF\� �������� XQWXN� SURYLQVL�
6XPDWHUD� 6HODWDQ�� VHEDJLDQ� EHVDU� SHWDQL�
PHQJJXQDNDQ�EDKDQ�SHPEHNX�DVDP�VXOIDW�
DWDX� \DQJ� OHELK� GLNHQDO� GHQJDQ� VHEXWDQ�
´FXNDSDUDµ� ������� � 6HGDQJNDQ� \DQJ�
PHQJJXQDNDQ� EDKDQ� SHPEHNX� DQMXUDQ�
VHSHUWL� DVDP� VHPXW� GDQ� DVDS� FDLU� GHRUXE�
KDQ\D�VHGLNLW�\DLWX�����GDQ������VHPHQWDUD�
VLVDQ\D� PHQJJXQDNDQ� EDKDQ� SHPEHNX�
EXNDQ� DQMXUDQ� VHSHUWL� WDZDV�� SXSXN� 763�
GDQ� JDGXQJ�� 3DGDKDO� SHQJJXQDDQ� EDKDQ�
SHPEHNX�QRQ�DQMXUDQ�GDSDW�PHQJDNLEDWNDQ�
SHQXUXQDQ�PXWX� ERNDU� VHSHUWL� UHQGDKQ\D�
QLODL� SODVWLVLWDV� DZDO� �3R�� GDQ� LQGHNV�
NHWDKDQDQ� SODVW LV LWDV� �35,� � � VHUWD�
SHQLQJNDWDQ�NDGDU�DEX�GDQ�NDGDU�NRWRUDQ�
�6ROLFKLQ� HW� DO��� ������ 5DFKPDZDQ�� ������
9DFKOHSL�HW�DO���������3XUED\D�HW�DO����������

$NLEDW� \DQJ� GLWLPEXONDQ� DSDELOD� ERNDU�
WHUVHEXW� GLRODK�PHQMDGL� SURGXN� MDGL�PDND�
SURGXN� NDUHW� DNDQ� WLGDN� WDKDQ� WHUKDGDS�
RNVLGDVL� GDQ� PHPLOLNL� VLIDW� PHNDQLN� \DQJ�
UHQGDK��

3HQ\HEDE� XWDPD� SHWDQL� PDVLK�
PHQJJXQDNDQ�NRDJXODQ�QRQ�DQMXUDQ�DGDODK�
NDUHQD� WLGDN� DGD� SHUEHGDDQ� KDUJD� \DQJ�
GLWHULPD�SHWDQL�MLND�PHQJJXQDNDQ�NRDJXODQ�
QRQ� DQMXUDQ� GHQJDQ� NRDJXODQ� DQMXUDQ��
+LQJJD� VDDW� LQL� EHOXP�DGD�DODW� SHQGHWHNVL�
DWDX�PHWRGH�NKXVXV�XQWXN�PHQJHWDKXL�MHQLV�
EDKDQ�SHQJJXPSDO�\DQJ�GLJXQDNDQ�SHWDQL��
VHKLQJJD� SHWDQL� PDVLK� PHQJJXQDNDQ�
NRDJXODQ� QRQ� DQMXUDQ�� 8QWXN� LWX� SHUOX�
GLWHPXNDQ�DODW�DWDX�PHWRGH�NKXVXV�XQWXN�
PHQGHWHNVL� EDKDQ� SHQJJXPSDO� \DQJ�
GLJXQDNDQ� SHWDQL� VHKLQJJD� SHQJJXQDDQ�
NRDJXODQ�QRQ�DQMXUDQ�GDSDW�GLKLQGDUL�GDQ�
XVDKD� LQL�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�
PXWX� ERNDU� SHWDQL� GDQ� PHPEHUL� GDPSDN�
VLJQLILNDQ� GDODP� SHQLQJNDWDQ� PXWX� NDUHW�
DODP� ,QGRQHVLD� GL� PDWD� GXQLD�� 'DPSDN�
Q\DWD� \DQJ� GDSDW� GLUDVDNDQ� DGDODK� NDUHW�
PHQWDK� ,QGRQHVLD� �765� DWDX�6,5� ���� \DQJ�
GLRODK�GDUL�ERNDU�MHQLV�NRDJXOXP�ODSDQJDQ�
GDSDW�OHELK�EHUVDLQJ�GHQJDQ�NDUHW�765�GDUL�
QHJDUD�SHQJKDVLO�NDUHW�ODLQ�VHSHUWL�605����
GDQ�675�����

6DODK� VDWX� PHWRGH� \DQJ� GDSDW�
GLJXQDNDQ� XQWXN� PHQGHWHNVL� NRDJXODQ�
DGDODK�PHWRGH�SHQJXMLDQ� VHFDUD�NXDOLWDWLI��
0HWRGH� LQL� PHUXSDNDQ� WHNQLN� SHQJXMLDQ�
NDQGXQJDQ�NDWLRQ�DWDX�DQLRQ��3HQJXMLDQ�LQL�
GLODNXNDQ� GHQJDQ� SHQDPEDKDQ� SHUHDNVL�
W H U W H Q W X � \ D Q J � P H Q J K D V L O N D Q �
HQGDSDQ�JHODWLQ� DWDX� SHUXEDKDQ� ZDUQD�
\DQJ�PHUXSDNDQ�NDUDNWHULVWLN�XQWXN�LRQ�LRQ�
WHUWHQWX��+HOPHQVWLQH���������

�
3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�

PHQJXML� SHUHDNVL�SHUHDNVL� \DQJ� GLGXJD�
GDSDW�GLJXQDNDQ�VHEDJDL�EDKDQ�SHQGHWHNVL�
NRDJXODQ�QRQ�DQMXUDQ��0HWRGH�LQL�NHPXGLDQ�
G L DS O L NDV L NDQ � XQ WXN � PHQJH WDKX L �
NDQGXQJDQ�LRQ�SDGD�NRDJXODQ�´;µ�VHKLQJJD�
GDSDW�GLNHWDKXL�DSDNDK�NRDJXODQ�LQL�GDSDW�
GLJXQDNDQ�VHEDJDL�SHQJJXPSDO�DWDX�WLGDN��

%$+$1�'$1�0(72'(

%DKDQ� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ�\DLWX�ODWHNV�VHJDU�\DQJ�GLSHUROHK�
GDUL� .HEXQ� 3HUFREDDQ� %DODL� 3HQHOLWLDQ�

3XUED\D�GDQ�6XZDUGLQ



���

6HPEDZD�� NRDJXODQ� DQMXUDQ� �DVDP� IRUPDW�
GDQ�DVDS�FDLU�GHRUXE���NRDJXODQ�QRQ�DQMXUDQ�
�DVDP� VXOIDW�FXNDSDUD�� SXSXN� 763� GDQ�
WDZDV�� \DQJ� GLSHUROHK� GDUL� VXSSOLHU� ORNDO��
3HUHDNVL�\DQJ�GLJXQDNDQ�WHUGLUL�GDUL�%D&O ���

1+ &O��1+ 2+��+12 ��$PPRQLXP�0RO\EGDWH��� � �

HWDQRO�� GDQ� DVDP� VXOIDW�� 6HOXUXK� SHUHDNVL�
GLSHUROHK�GDUL�0HUFN�GHQJDQ�VSHVLILNDVL�SXUH�
DQDO\V� �SD��� 3HUDODWDQ� \DQJ� GLJXQDNDQ�
DGDODK� NRWDN� SODVWLN�� SHQJDGXN�� EHDNHU�
JHODV�GDQ�WDEXQJ�UHDNVL��.HJLDWDQ�SHQHOLWLDQ�
GLODNVDQDNDQ� GHQJDQ� WHUOHELK� GDKXOX�
PHQJJXPSDONDQ� ODWHNV� VHJDU� GHQJDQ�
EHUEDJDL� PDFDP� EDKDQ� SHQJJXPSDO��
NHPXGLDQ�JXPSDODQ�WHUVHEXW�GLLGHQWLILNDVL�
NDQGXQJDQ� EDKDQ� SHQJJXPSDOQ\D� GHQJDQ�
SHQJXMLDQ� VHFDUD� NXDOLWDWLI�� 3HQJXMLDQ� LQL�
NHPXGLDQ�GLDSOLNDVLNDQ�XQWXN�PHQJHWDKXL�
NDQGXQJDQ� EDKDQ� SHQJJXPSDO� ´;µ� \DQJ�
WLGDN� GLNHWDKXL� NRPSRVLVLQ\D�� %DKDQ�
SHQJJXPSDO� ´;µ� \DQJ� GLSHUROHK� GDUL� &9��
0XOWL�7HNQLN�6DUDQD�EHUZXMXG�FDLUDQ�MHUQLK��

3HQJJXPSDODQ�/DWHNV
� /DWHNV�VHEDQ\DN���OLWHU�GLJXPSDONDQ�
GHQJDQ� EHUEDJDL� NRDJXODQ� �$VDP� IRUPDW��
DVDS�FDLU�GHRUXE��DVDP�VXOIDW��SXSXN�763��
WDZDV� GDQ� NRDJXODQ� FDPSXUDQ��� .RDJXODQ�
FDPSXUDQ�PHUXSDNDQ�FDPSXUDQ�GDUL� OLPD�
PDFDP� NRDJXODQ� \DQJ� WHODK� GLJXQDNDQ��
3HQJDPDWDQ� GLODNXNDQ� GHQJDQ� PHQJXNXU�
S+� SHQJJXPSDODQ�� ZDNWX� SHQJJXPSDODQ�
VHUWD� NRQGLVL� SHQJJXPSDODQ�� 6OHE� \DQJ�
WHUEHQWXN� NHPXGLDQ� GLVLPSDQ� VHODPD� ��
PLQJJX�

3HQJXMLDQ�VHFDUD�.XDOLWDWLI
� 3HQJX M L DQ � VHFDUD � NXD O L W D W L I �
GLODNXNDQ� GHQJDQ� PHQJDPELO� FRQWRK�
VDPSHO�EHUXNXUDQ�NHFLO���[���FP�GDUL�VOHE�
\DQJ� WHODK� GLJXPSDONDQ�� 3HQJDPELODQ�
FRQWRK�VDPSOH�GLODNXNDQ�SDGD�XPXU�VLPSDQ�
VOHE���� ��� ��GDQ����KDUL��8QWXN� VOHE� \DQJ�
EHUXPXU���KDUL��FXNXS�GLDPELO�VHUXP�VOHE��
VHGDQJNDQ� XQWXN� XPXU� VOHE� \DQJ� ODLQ��
VDPSHO� GLUHQGDP� WHUOHELK� GDKXOX� GDODP�
DTXDGHVW��$LU�UHQGDPDQ�NRDJXOXP�LQL�\DQJ�
DNDQ� GLXML� VHFDUD� NXDOLWDWLI� GHQJDQ� FDUD�
PHUHDNVLNDQ� VHUXP� DWDX� DLU� UHQGDPDQ�
NRDJXOXP� GHQJDQ� SHUHDNVL� WHUWHQWX�
NHPXGLDQ� GLDPDWL� SHUXEDKDQQ\D� �ZDUQD��
HQGDSDQ�� GDQ� EDX��� 3HQJXMLDQ� GLODNXNDQ�
GHQJDQ�WLJD�NDOL�XODQJDQ�

8ML�6HQVLWLYLWDV�.RDJXODQ
� 3HQJXMLDQ� VHQVLWLYLWDV� NRDJXODQ�
GLODNXNDQ� XQWXN� PHQJHWDKXL� GRVLV� GDQ�
NRQVHQWUDVL�PLQLPDO�VXDWX�JXPSDODQ�DWDX�
VOHE�GDSDW�GLGHWHNVL�EDKDQ�SHQJJXPSDOQ\D��

3 HQJX M L DQ � LQ L � G L O DNXNDQ � GHQJDQ �
PHUHDNVLNDQ�SHUHDNVL�NXDOLWDWLI�GHQJDQ�DLU�
UHQGDPDQ� NRDJXOXP�� 'LPDQD� NRDJXOXP�
\DQJ� GLJXQDNDQ� GLSHUROHK� GDUL� KDVLO�
SHQJJXPSDODQ�ODWHNV�GHQJDQ�PHQJJXQDNDQ�
EHUEDJDL�PDFDP�EDKDQ�SHQJJXPSDO�GHQJDQ�
NRQVHQWUDVL����GDQ�YDULDVL�GRVLV������������
GDQ�����P/�/�ODWHNV��

3HQJXMLDQ� .XDOLWDWLI� GDODP� 3HQHQWXDQ�
.DQGXQJDQ�,RQ�SDGD�.RDJXODQ�́ ;µ

3HQJXMLDQ� NXDOLWDWLI� GLODNXNDQ�
GHQJDQ� PHUHDNVLNDQ� EHUEDJDL� SHUHDNVL�
GHQJDQ�ODUXWDQ�NRDJXODQ�PXUQL��VHUXP�KDVLO�
SHQJJXPSDODQ�GDQ�DLU�UHQGDPDQ�NRDJXOXP�
\DQJ� GLSHUROHK� GDUL� KDVLO� SHQJJXPSDODQ�
ODWHNV�GHQJDQ�NRDJXODQ� ´;µ��$LU� UHQGDPDQ�
NRDJXOXP�GLSHUROHK�GHQJDQ�FDUD�PHQJDPELO�
VDPSHO�EHUXNXUDQ���[���FP�GDUL�NRDJXOXP�
NHPXGLDQQ\D� PHUHQGDPQ\D� NH� GDODP�
DNXDGHVW��.RDJXODQ�DVDP�IRUPDW�GLJXQDNDQ�
VHEDJDL� SHPEDQGLQJ�� NHPXGLDQ� GLDPDWL�
SHUXEDKDQQ\D��ZDUQD��HQGDSDQ�GDQ�EDX��

+$6,/�'$1�3(0%$+$6$1

3HQJJXPSDODQ�/DWHNV
7DEHO���PHQ\DMLNDQ�S+��ZDNWX�GDQ�

NRQGLVL� SHQJJXPSDODQ� ODWHNV� \DQJ�
GLJXPSDONDQ� GHQJDQ� EHUEDJDL� NRDJXODQ��
:DNWX� SHQJJXPSDODQ� XQWXN� PDVLQJ�
PDVLQJ� NRDJXODQ� EHUYDULDVL� GDUL� �� PHQLW�
KLQJJD����PHQLW��.RDJXODQ�DQMXUDQ�VHSHUWL�
DVDP� IRUPDW� GDQ� DVDS� FDLU� GHRUXE� GDSDW�
PHQJJXPSDONDQ� ODWHNV� GHQJDQ� NRQGLVL�
SHQJJXPSDODQ�\DQJ�VHPSXUQD��6HGDQJNDQ�
NRDJXODQ� QRQ� DQMXUDQ� \DLWX� WDZDV� GDQ�
SXSXN � 763 � W L G DN � PHQJKD V L O N DQ �
SHQJJXPSDODQ� \DQJ� VHPSXUQD�� GLPDQD�
VHUXP�KDVLO�SHQJJXPSDODQ�PDVLK�EHUZDUQD�
SXWLK�GDQ�WLGDN�MHUQLK��+DO�LQL�PHQXQMXNNDQ�
EDKZD�PDVLK�WHUNDQGXQJ�SDUWLNHO�NDUHW�\DQJ�
EHOXP�WHUJXPSDO�GL�GDODP�VHUXP�ODWHNV��

&XNDSDUD� GDSDW� PHQJJXPSDONDQ�
O D W HNV � GHQJDQ � VHPSXUQD � ND UHQD �
PHQJDQGXQJ� VHQ\DZD� DVDP� VXOIDW� �+ 62 ��� �

GHQJDQ�S+�\DQJ�VDQJDW�UHQGDK������VHKLQJJD�
GDSDW� PHQXUXQNDQ� S+� ODWHNV� GDQ�
PHQJJXPSDONDQ� ODWHNV�� $VDP� VXOIDW� WLGDN�
GLUHNRPHQGDVLNDQ� VHEDJDL� SHQJJXPSDO�
NDUHQD�GDSDW�PHQLQJNDWNDQ�NDGDU�DEX�GDQ�
PHQXUXQNDQ� VLIDW� NXDW� WDULN� �WHQVLOH�
VWUHQJWK�� �2WKPDQ� 	� /\H�� ������� %DKDQ�
NLPLD� LQL� KDQ\D� FRFRN� GLJXQDNDQ� XQWXN�
SHQJRODKDQ�NDUHW�VNLP�OLPEDK�ODWHNV�SHNDW��
NDUHQD� GDODP� OLPEDK� SHQJRODKDQ� ODWHNV�

3HQJXMLDQ�.XDOLWDWLI�7HUKDGDS�-HQLV�.RDJXODQ�'DODP�%DKDQ�2ODK�.DUHW



���

SHNDW� WHUNDQGXQJ�DPPRQLD�VHEDJDL�EDKDQ�
SHQJDZHW�ODWHNV�\DQJ�FXNXS�WLQJJL�VHKLQJJD�
XQWXN� PHQJJXPSDONDQQ\D� GLSHUOXNDQ�
VHQ\DZD�DVDP�NXDW�VHSHUWL�DVDP�VXOIDW��

/DUXWDQ� WDZDV� GDQ� SXSXN� 763�
PHPLOLNL� S+� �� VHKLQJJD� GDSDW� MXJD�
PHQ\HEDENDQ� ODWHNV� PHQJJXPSDO� WHWDSL�
SHQJJXPSDODQ�\DQJ�WHUMDGL�WLGDN�VHPSXUQD�
DWDX� PHQJJXPSDO � VHEDJLDQ� � ORFDO �
FRDJXODWLRQ��� .HGXD� NRDJXODQ� LQL� EHUVLIDW�
PHQ\HUDS� DWDX� PHQ\LPSDQ� DLU� VHKLQJJD�
MXPODK�VHUXP�NRDJXOXP�WDZDV�GDQ�SXSXN�
763� SDOLQJ� VHGLNLW� GLEDQGLQJNDQ� GHQJDQ�
NRDJXOXP� DVDP� IRUPDW�� DVDP� VXOIDW� GDQ�
DVDS�FDLU�GHRUXE���.RDJXOXP�SXSXN�763�GDQ�
WDZDV� PHPLOLNL� SRUL�SRUL� \DQJ� EDQ\DN�
VHKLQJJD� GDSDW�PHQ\HUDS� GDQ�PHQ\LPSDQ�
DLU� �*DPEDU� ���� -XPODK� VHUXP� NRDJXOXP�
DVDS�FDLU�'HRUXE�DGDODK�\DQJ�SDOLQJ�EDQ\DN�
�*DPEDU� ���� NDUHQD� 'HRUXE� PHPLOLNL� VLIDW�

VLQHUHVLV� \DLWX� VLIDWQ\D� \DQJ� GDSDW�
PHQJHOXDUNDQ� DLU� �6ROLFKLQ� HW� DO��� ������
9DFKOHSL�	�6ROLFKLQ���������DNLEDWQ\D�VHUXP�
NRDJXOXP� DVDS� FDLU� GHRUXE� DGDODK� \DQJ�
SDOLQJ�EDQ\DN�

3HQJJXQDDQ� SXSXN� 763� VHEDJDL�
SHQJJXPSDO� GDSDW� PHPEHULNDQ� GDPSDN�
QHJDWLI� EDJL� PXWX� NDUHW�� GLDQWDUDQ\D� �� ���
PHQDLNNDQ�NDGDU�NRWRUDQ�GDQ�NDGDU�DEX�����
PHQXUXQNDQ� QLODL� SODVWLVLWDV� �3R� GDQ� 35,��
VHUWD�YLVNRVLWDV�0RRQH\��GDQ����PHQXUXQNDQ�
VLIDW�YXONDQLVDW�NDUHW��'DUXVVDPLQ��$QZDU�	�
<DK\D�� ������� 6HGDQJNDQ� NRDJXODQ� WDZDV�
MXJD�PHPEHULNDQ�GDPSDN�EXUXN�EDJL�PXWX�
NDUHW��GLDQWDUDQ\D������NDGDU�DEX�WLQJJL�����
SODVWLVLWDV� UHQGDK�� GDQ� ��� NDGDU� DLU� WLQJJL�
�6ROLFKLQ� HW� DO��� ������� 6HKLQJJD� NHGXD�
NRDJXODQ�LQL�WLGDN�WHUPDVXN�GDODP�NRDJXODQ�
DQMXUDQ�

-HQLV�NRDJXODQ�
&RDJXODQW�W\SH�

%DKDQ�SHQJJXPSDO�
&RDJXODQW�

� 3HQJJXPSDODQ�
&RDJXODWLRQ�

'RVLV��
'RVDJH��

�P/�/�/DWHNV������
S+�

�
S+��

:DNWX��0HQLW��
7LPH��0LQXWH��

.RQGLVL��
&RQGLWLRQ�

$VDP�IRUPDW� ������� �� � ���� ��� 6HPSXUQD�
$VDP�VXOIDW� ������� ��� � �� ��� 6HPSXUQD�
7DZDV� �������� �� � ���� ���� 7LGDN�VHPSXUQD�
3XSXN�763� �������� �� � �� �� 7LGDN�VHPSXUQD�
'HRUXE� �������� �� � ���� ��� 6HPSXUQD�
&DPSXUDQ
� ���� �� � ���� ��� 6HPSXUQD�

�

7DEHO� ��� S+�� ZDNWX� GDQ� NRQGLVL� SHQJJXPSDODQ� SDGD� ODWHNV� \DQJ� GLJXPSDONDQ� GHQJDQ�
EHUEDJDL�NRDJXODQ

7DEOH����S+��WLPH�DQG�FRQGLWLRQ�RI�FRDJXODWLRQ�IRU�ODWH[�WKDW�FRDJXODWHG�ZLWK�YDULRXV�FRDJXODQW


&DPSXUDQ��NRDJXODQ�\DQJ�WHUGLUL�GDUL�FDPSXUDQ�DVDP�IRUPDW��DVDP�VXOIDW��WDZDV��SXSXN�763�GDQ�
DVDS�FDLU�GHRUXE


0L[HG��FRDJXODQW�WKDW�FRQVLVW�RI�WKH�PL[LQJ�RI�IRUPLF�DFLG��VXOIXULF�DFLG��763�IHUWLOL]HU�DQG�GHRUXE�OLTXLG�
VPRNH

*DPEDU����3HQJDPDWDQ�YLVXDO�VOHE�\DQJ�GLJXPSDONDQ�GHQJDQ�EHUEDJDL�EDKDQ�SHQJJXPSDO
)LJXUH����7KH�YLVXDO�REVHUYDWLRQ�RI�VODE�WKDW�FRDJXODWHG�ZLWK�YDULRXV�FRDJXODQWV

3XUED\D�GDQ�6XZDUGLQ
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3HQJXMLDQ�VHFDUD�.XDOLWDWLI
+DVLO� UHDNVL� EHUEDJDL� NRDJXODQ��

VHUXP� NRDJXOXP� GDQ� DLU� UHQGDPDQ�
NRDJXOXP�GHQJDQ�EHUEDJDL�PDFDP�SHUHDNVL�
GDSDW�GLOLKDW�SDGD�7DEHO���

D�� 5HDNVL�'HQJDQ�%D&O�
5HDJHQ� %D&O � GLJXQDNDQ� XQWXN��

PHQJLGHQWLILNDVL�NDQGXQJDQ�LRQ�VXOIDW�\DQJ�
WHUGDSDW� GDODP� VXDWX� ODUXWDQ� �6YHKOD��
�������

x .RDJXODQ�0XUQL
.RDJXODQ�WDZDV��$O �62 � � GDQ�DVDP�� � � �

VXOIDW��+ 62 ��SRVLWLI�PHQJKDVLONDQ�HQGDSDQ�� �

SXWLK� NDUHQD� NHGXD� NRDJXODQ� LQL�
PHQJDQGXQJ� LRQ� VXOIDW� \DQJ� EHUHDNVL�
GHQJDQ�LRQ�%DULXP�GDUL�%D&O �PHQJKDVLONDQ��

HQGDSDQ� %D62 � \DQJ� EHUZDUQD� SXWLK���

.RDJXODQ� SXSXN� 763� MXJD� PHQJKDVLONDQ�
HQGDSDQ�SXWLK��ZDODXSXQ�SXSXN�763�WLGDN�
PHQJDQGXQJ� LRQ� VXOIDW�� SXSXN� LQL�

��PHQJDQGXQJ� LRQ�NDOVLXP� �&D �� \DQJ�DNDQ�
EHUHDNVL�GHQJDQ�LRQ�NORULGD�GDUL�%D&O �XQWXN��

PHQJKDVLONDQ� HQGDSDQ� &D&O �� 0HNDQLVPH��

NHWLJD�UHDNVL�NRDJXODQ�GHQJDQ�UHDJHQ�%D&O ��
DGDODK�VHEDJDL�EHULNXW��

$O �62 � ����%D&O ���%D62 �E������$O&O� � ���DT� ���DT� ���V� ���DT�

+ 62 � ���%D&O � �%D62 � ��E�����+&O�� � �DT� � �DT� � �V� �O�
�� ��&D ���%D&O � &D&O �E����%D� �DT�� ���V�

6HGDQJNDQ� NRDJXODQ� DVDP� IRUPDW�
GDQ� DVDS� FDLU� GHRUXE� WLGDN� PHQJKDVLONDQ�
HQGDSDQ�� LQL� PHQXQMXNNDQ� EDKZD� NHGXD�
NRDJXODQ� LQL� WLGDN�PHQJDQGXQJ� LRQ� VXOIDW�
DWDXSXQ�LRQ�NDOVLXP�

x 6HUXP�+DVLO�3HQJJXPSDODQ
6HPXD� VHUXP� SRVLWLI� PHQJKDVLONDQ�

HQGDSDQ� SXWLK� NHFXDOL� VHUXP� KDVLO�
SHQJJXPSDODQ� GHQJDQ� NRDJXODQ� DVDS� FDLU�
'HRUXE�� ,QL� PHQXQMXNNDQ� � EDKZD� VHPXD�
VHUXP�PHQJDQGXQJ�LRQ�VXOIDW�GDQ�NDOVLXP�
\DQJ� EHUDNVL� GHQJDQ� %D&O � PHQJKDVLONDQ��

HQGDSDQ� SXWLK�� ,RQ� VXOIDW� SDGD� VHUXP�
EHUDVDO�GDUL�NRDJXODQ�\DQJ�GLJXQDNDQ�\DLWX�
NRDJXODQ�WDZDV�DWDX�FXNDSDUD��6HGDQJNDQ�
LRQ�NDOVLXP�GDSDW�EHUDVDO�GDUL�NRDJXODQ�763�
DWDX�GDUL�ODWHNV�NDUHQD�VHFDUD�DODPL�ODWHNV�
PHQJDQGXQJ� LRQ� NDOVLXP� GLPDQD� SDGD�
SHQJJXPSDODQ�� SDUWLNHO� NDUHW� DNDQ�
PHQJJXPSDO� GDQ� NDQGXQJDQ� EXNDQ� NDUHW�
VHSHUWL�LRQ�LRQ�DQRUJDQLN�GDQ�LRQ�LRQ�ORJDP�
DNDQ� WHUODUXW� GDODP� VHUXP� �$EHGQHJR��
������

*DPEDU����3HUVHQWDVH�VHUXP�KDVLO�SHQJJXPSDODQ�ODWHNV�GHQJDQ�EHUEDJDL�NRDJXODQ
)LJXUH����7KH�SHUFHQWDJH�RI�VHUXP�REWDLQHG�IURP�ODWH[�FRDJXODWLRQ�ZLWK�YDULRXV�FRDJXODQWV
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5HDNVL��
5HDFWLRQ�
�;���<�

3HUHDNVL�;��
5HDFWDQW�;�

%D&O��
1+�&O�	�
1+�2+�

(WDQRO�	�
+�62��

+12��	�DPPRQLXP�
PROLEGDW�

.RDJXODQ�PXUQL��<���
7DZDV� Y� Y� �� ��
3XSXN�763�� Y� Y� Y� ��
$VDP�VXOIDW�� Y� �� �� ��
$VDP�IRUPDW� �� �� �� ��
$VDS�FDLU�'HRUXE� �� �� �� ��
.RDJXODQ�FDPSXUDQ� Y� Y� Y� ��

6HUXP�NRDJXOXP��<���
7DZDV� Y� Y� Y� Y�
3XSXN�763� Y� Y� Y� Y�
$VDP�VXOIDW�� Y� Y� Y� Y�
$VDP�IRUPDW� Y� Y� Y� Y�
$VDS�FDLU�'HRUXE� �� Y� Y� Y�
.RDJXODQ�FDPSXUDQ� Y� Y� Y� Y�

$LU�UHQGDPDQ�NRDJXOXP�XPXU���KDUL��<���
7DZDV� Y� �� �� Y�
3XSXN�763� �� Y� Y� Y�
$VDP�VXOIDW�� Y� �� �� Y�
$VDP�IRUPDW� �� �� �� Y�
$VDS�FDLU�'HRUXE� �� �� �� Y�
.RDJXODQ�FDPSXUDQ� �� �� �� Y�

$LU�UHQGDPDQ�NRDJXOXP�XPXU���KDUL��<���
7DZDV� Y� Y� Y� Y�
3XSXN�763� Y� Y� Y� Y�
$VDP�VXOIDW�� Y� Y� Y� Y�
$VDP�IRUPDW� �� Y� Y� Y�
$VDS�FDLU�'HRUXE� �� Y� �� Y�
.RDJXODQ�FDPSXUDQ� Y� Y� Y� Y�

$LU�UHQGDPDQ�NRDJXOXP�XPXU����KDUL��<���
7DZDV� Y� �� �� Y�
3XSXN�763� �� �� �� Y�
$VDP�VXOIDW�� Y� �� �� Y�
$VDP�IRUPDW� �� �� �� Y�
$VDS�FDLU�'HRUXE� �� �� �� Y�
.RDJXODQ�FDPSXUDQ� �� �� �� Y�

�

7DEHO���� 5HDNVL� NRDJXODQ� PXUQL�� VHUXP� KDVLO� SHQJJXPSDODQ� GDQ� DLU� UHQGDPDQ� VOHE�
GHQJDQ�EHUEDJDL�PDFDP�SHUHDNVL

7DEOH���� 7KH�UHDFWLRQ�RI�SXUH�FRDJXODQW��WKH�VHUXP�DV�FRDJXODQWLRQ�UHVXOW��DQG�WKH�ZDWHU�
LPPHUVLRQ�RI�UDZ�UXEEHU�PDWHULDO�ZLWK�YDULRXV�UHDJHQWV

.HWHUDQJDQ��5HPDNV���
6LPERO�¥�PHQXQMXNNDQ�DGDQ\D�SHUXEDKDQ�VDPSHO�VHSHUWL�ZDUQD��HQGDSDQ��DWDX�EDX
6\PERO�¥�VKRZV�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKH�VDPSOH�DV�FRORU��VHGLPHQW�RU�RGRU

3XUED\D�GDQ�6XZDUGLQ
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x $LU�5HQGDPDQ�.RDJXOXP
$LU� UHQGDPDQ�NRDJXOXP� WDZDV�GDQ�

DVDP� VXOIDW� SRVLWLI�PHQJKDVLONDQ� HQGDSDQ�
SXWLK�XQWXN�VHPXD�XPXU�VOHE��6HGDQJNDQ�
DLU� UHQGDPDQ� NRDJXOXP� 763� KDQ\D� SDGD�
XPXU� SHQ\LPSDQDQ� VOHE� �� KDUL� \DQJ�
PHQJKDVLONDQ� HQGDSDQ� SXWLK�� 6HGDQJNDQ�
DLU� UHQGDPDQ� NRDJXOXP� DVDP� IRUPDW� GDQ�
'HRUXE�� NHGXDQ\D� WLGDN� PHQJKDVLONDQ�
HQGDSDQ�XQWXN�VHPXD�XPXU�VLPSDQ�VOHE�

E�� 5HDNVL�'HQJDQ�1+ &O�GDQ�1+ 2+� �

5HDNVL� GHQJDQ� 1+ &O� GDQ� 1+ 2+�� �

GLJXQDNDQ� XQWXN� PHQJHWDKXL� NDQGXQJDQ�
��DOXPLQLXP��$O ��GL�GDODP�NRDJXODQ��5HDNVL�

LQL� DNDQ� PHQJKDVLONDQ� JHODWLQ� SXWLK�
�$O�2+ ��� \DQJ� PHQDQGDNDQ� NDQGXQJDQ��

DOXPXQLXP�GL�GDODP�VXDWX�ODUXWDQ��6YHKOD��
�������

x .RDJXODQ�0XUQL
. R D J X O D Q � W D Z D V � S R V L W L I �

PHQJKDVLONDQ�JHODWLQ�SXWLK��$O�2+� ���EHJLWX��

MXJD� GHQJDQ� NRDJXODQ� FDPSXUDQ� NDUHQD�
MXJD� PHQJDQGXQJ� LRQ� DOXPXQLXP� \DQJ�
E H U D V D O � G D U L � W DZ D V � � D O XP L Q L XP �
VXOIDW��$O �62 � ���.RDJXODQ�SXSXN�763�MXJD�� � �

PHQJKDVLONDQ� JHODWLQ� SXWLK� NDUHQD� SXSXN�
763� PHQJDQGXQJ� LRQ� NDOVLXP� \DQJ� DNDQ�
EHUHDNVL� GHQJDQ� DPRQLDN� PHQJKDVLONDQ�
NDOVLXP� KLGURNVLGD� �&D�2+� �� \DQJ��

EHUEHQWXN� JHODWLQ� DWDX� HQGDSDQ� SXWLK��
0HNDQLVPH� UHDNVL� \DQJ� WHUMDGL� DGDODK�
VHEDJDL�EHULNXW���
$O �62 � ����1+ 2+ ���$O�2+� �E�����1+ � 62� � ���DT� � �DT� ���V� � � ���DT�

�� �&D ���1+ 2+ ��&D�2+� �E�����1+� �DT� ���V� �

x 6HUXP�+DVLO�3HQJJXPSDODQ
6HUXP�KDVLO� SHQJJXPSDODQ� GHQJDQ�

SHQJJXPSDO� WDZDV� GDQ� SXSXN� 763�
PHQJKDVLONDQ�HQGDSDQ�SXWLK�VDPD�VHSHUWL�
UHDNVL�NRDJXODQ�PXUQL��7HWDSL�VHUXP�KDVLO�
SHQJJXPSDODQ� GHQJDQ� NRDJXODQ� ODLQQ\D�
MXJD�PHQJKDVLONDQ� HQGDSDQ�JHODWLQ� SXWLK��
LQL� PHQXQMXNNDQ� EDKZD� VHUXP�VHUXP�
WHUVHEXW� PHQJDQGXQJ� LRQ� NDOVLXP� \DQJ�
VHFDUD�DODPL�WHUGDSDW�GL�GDODP�ODWHNV�VHJDU�

x $LU�5HQGDPDQ�.RDJXOXP
8QWXN� XPXU� VOHE� �� KDUL� KDQ\D� DLU�

U H Q G DP D Q � N R D J X O XP � 7 6 3 � \ D Q J �
PHQJKDVLONDQ� VHGLNLW� HQGDSDQ� SXWLK� \DQJ�
PHQXQMXNNDQ�NDQGXQJDQ�NDOVLXP�SDGD�DLU�
UHQGDPDQ� NRDJXOXP� 763�� 8QWXN� XPXU�
VLPSDQ� �� KDUL� VHPXD� DLU� UHQGDPDQ�
NRDJXOXP� WDZDV� GDQ� SXSXN� 763� SRVLWLI�
PHQJKDVLONDQ� HQGDSDQ� SXWLK� WHWDSL� DLU�
UHQGDPDQ� NRDJXODQ� OD LQQ\D� MXJD�

PHQJKDVLONDQ� HQGDSDQ� SXWLK� GHQJDQ�
MXPODK� \DQJ� OHELK� VHGLNLW�� +DO� LQL� WHUMDGL�
GLGXJD� EDKZD� DLU� UHQGDPDQ� NRDJXOXP�
ODLQQ\D�MXJD�PHQJDQGXQJ�LRQ�NDOVLXP�\DQJ�
EHUDVDO�GDUL�ODWHNV�VHJDU��3DGD�XPXU�VLPSDQ�
VOHE����KDUL��WLGDN�WDPSDN�DGDQ\D�HQGDSDQ�
DWDX� JHODWLQ� GL� GDVDU� WDEXQJ� UHDNVL�� ,QL�
PHQXQMXNNDQ� EDKZD� NDQGXQJDQ� LRQ�
DOXPLQLXP� PDXSXQ� LRQ� NDOVLXP� WLGDN�
WHUGHWHNVL� ODJL�SDGD�XPXU�VLPSDQ�WHUVHEXW�
DNLEDW�GDUL�VOHE�\DQJ�WHODK�NHULQJ�

F�� 5HDNVL�.RDJXODQ�'HQJDQ�(WDQRO�GDQ�
+ 62� �

3HUHDNVL� HWDQRO� GDQ� DVDP� VXOIDW�
GLJXQDNDQ� XQWXN� PHQGHWHNVL� NDQGXQJDQ�
NDOVLXP� WHUXWDPD� SDGD� SHQJJXQDDQ�
NRDJXODQ�QRQ�DQMXUDQ�\DLWX�SXSXN�763��,RQ�
NDOVLXP� DNDQ� EHUHDNVL� GHQJDQ� HWDQRO� GDQ�
DVDP� VXOIDW� PHPEHQWXN� HQGDSDQ� JHODWLQ�
&D62 �6YHKOD���������0HNDQLVPH�UHDNVLQ\D���

DGDODK��
�� �&D � ���& + 2+� ��� �+ 62 � � �&D62 �E� ���& + ���+ 2�� � � � �� �V�� � � �

�

x .RDJXODQ�0XUQL
.RDJXODQ� QRQ� DQMXUDQ� SXSXN� 763�

SRVLWLI� PHQJKDVLONDQ� HQGDSDQ� SXWLK� \DQJ�
PHQDQGDNDQ�NDQGXQJDQ�NDOVLXP�GL�GDODP�
SXSXN� 763�� .RDJXODQ� FDPSXUDQ� MXJD�
PHQJKDVLONDQ� HQGDSDQ� SXWLK� NDUHQD� MXJD�
PHQJDQGXQJ�LRQ�NDOVLXP�\DQJ�EHUDVDO�GDUL�
NRDJXODQ�SXSXN�763�

x 6HUXP�+DVLO�3HQJJXPSDODQ
6HPXD� VHUXP� SRVLWLI� PHQJKDVLONDQ�

JHODWLQ�SXWLK�GHQJDQ�MXPODK�\DQJ�EHUEHGD��
6HUXP� GDUL� KDVLO� SHQJJXPSDODQ� ODWHNV�
GHQJDQ� PHQJJXQDNDQ� NRDJXODQ� QRQ�
DQMXUDQ� SXSXN� 763� PHQJKDVLONDQ� SDOLQJ�
EDQ\DN� JHODWLQ� SXWLK� NDUHQD� PHQJDQGXQJ�
LRQ�NDOVLXP�\DQJ�SDOLQJ�EDQ\DN�\DQJ�EHUDVDO�
GDUL� SXSXN� 763� �&D�+ 32 � ��� 6HGDQJNDQ�� � �

VHUXP� \DQJ� ODLQQ\D� PHQJKDVLONDQ� JHODWLQ�
GDODP� MXPODK� \DQJ� VHGLNLW� NDUHQD� VHUXP�
VHUXP� LQL� PHQJDQGXQJ� LRQ� NDOVLXP� \DQJ�
VHFDUD�DODPL�GLSHUROHK�GDUL�ODWHNV�PXUQL�

x $LU�5HQGDPDQ�.RDJXOXP
3DGD� XPXU� SHQ\LPSDQDQ� �� KDUL��

WHUOLKDW� DGDQ\D� VHGLNLW� JHODWLQ� SDGD� DLU�
UHQGDPDQ� NRDJXOXP� \DQJ� EHUDVDO� GDUL�
SXSXN� 763� \DQJ�PHQDQGDNDQ� NDQGXQJDQ�
NDOVLXP� GDODP� NRDJXOXP�� 3DGD� XPXU�
SHQ\LPSDQDQ�NRDJXOXP���KDUL��KDVLO�UHDNVL�
DLU� UHQGDPDQ� NRDJXOXP� GHQJDQ� SHUHDNVL�
HWDQRO� GDQ� DVDP� VXOIDW� PHQXQMXNNDQ�
WHUEHQWXNQ\D� JHODWLQ� SDGD� VHPXD� DLU�

3HQJXMLDQ�.XDOLWDWLI�7HUKDGDS�-HQLV�.RDJXODQ�'DODP�%DKDQ�2ODK�.DUHW
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UHQGDPDQ�NHFXDOL�DLU�UHQGDPDQ�NRDJXOXP�
DVDS� FDLU� GHRUXE� WHWDSL� DLU� UHQGDPDQ�
NRDJXOXP�SXSXN�763�PHPLOLNL�JHODWLQ�\DQJ�
SDOLQJ� EDQ\DN� \DQJ� PHQXQMXNNDQ� MXPODK�
NDQGXQJDQ�LRQ�NDOVLXP�\DQJ�OHELK�EDQ\DN��
6HPHQWDUD� LWX� DLU� UHQGDPDQ� NRDJXOXP�
ODLQQ\D� MXJD� PHQJKDVLONDQ� JHODWLQ� GDODP�
MXPODK�\DQJ�WLGDN�WHUODOX�EDQ\DN��LQL�GLGXJD�
NDQGXQJDQ�NDOVLXP�\DQJ�PDVLK�WHUGDSDW�GL�
GDODP� NRDJXOXP� \DQJ� EHUDVDO� GDUL� ODWHNV�
PXUQL�� 8PXU� SHQ\LPSDQDQ� ��� KDUL� WLGDN�
PHQXQMXNNDQ� SHUXEDKDQ� SDGD� DLU�
UHQGDPDQ� NRDJXOXP� VHWHODK� GLUHDNVLNDQ�
GHQJDQ�SHUHDNVL�HWDQRO�GDQ�DVDP�VXOIDW��,QL�
PHQXQMXNNDQ� EDKZD� LRQ� NDOVLXP� VXOLW�
WHUGHWHNVL� SDGD� XPXU� SHQ\LPSDQDQ�
WHUVHEXW�

G�� 5HDNVL�.RDJXODQ�'HQJDQ�+12 �GDQ��

$PPRQLXP�0RO\EGDWH
3HUHDNVL� DVDP� QLWUDW� �+12 �� GDQ��

DPPRQ LXP� PR O\EGD WH � �1+ � 0R2 �� � �

GLJXQDNDQ� XQWXN� PHQGHWHNVL� NDQGXQJDQ�
LRQ� IRVIDW� \DQJ� ELDVDQ\D� WHUNDQGXQJ� GL�
GDODP�SXSXN�763��7ULSOH�6XSHU�3KRVSKDWH���

��-LND� LRQ� IRVIDW� �32 �� GLUHDNVLNDQ� GHQJDQ��

NHGXD� SHUHDNVL� WHUVHEXW�� PDND� DNDQ�
WHUEHQWXN� HQGDSDQ� NXQLQJ� NULVWDO�
� �1+ � 32 ���0R2 �� �6YHKOD�� ������ �� � � �

5HDNVLQ\D�DGDODK��
&D�+ 32 � �������1+ � 0R2 ������+12 ��� � � � � � �

���1+ � 32 ���0R2 �E�������1+ 12 ���&D�2+� ������+ 2� � � ���V� � � � �

x .RDJXODQ�0XUQL
0DVLQJ�PDVLQJ� NRDJXODQ� VHWHODK�

GLWDPEDKNDQ� +12 � GDQ� DPPRQLXP��

PROLEGDW� WLGDN� PHQXQMXNNDQ� SHUXEDKDQ�
UHDNVL�WHUXWDPD�SDGD�NRDJXODQ�SXSXN�763��
+DO� LQL� WHUMDGL� GLGXJD� EDKZD� NDQGXQJDQ�
IRVIDW�GL�GDODP�NRDJXODQ�SXSXN�763�GDODP�
MXPODK� VDQJDW� VHGLNLW� VHKLQJJD� VXOLW�
WHUGHWHNVL�GHQJDQ�SHQJXMLDQ�LQL�

x 6HUXP�+DVLO�3HQJJXPSDODQ
6HPXD�VHUXP�PHQJKDVLONDQ�JHODWLQ�

DWDX� HQGDSDQ�� ,QL� PHQXQMXNNDQ� EDKZD�
VHUXP� ODWHNV�PHQJDQGXQJ� LRQ� IRVIDW� \DQJ�
GDSDW�EHUDVDO�GDUL�SXSXN�763�DWDX�EHUDVDO�
GDUL� ODWHNV� NDUHQD� VHFDUD� DODPL� ODWHNV�
PHQJDQGXQJ� LRQ� IRVIDW� �$EHGQHJR�� ������
GLPDQD�SDGD�VDDW�SURVHV�SHQJJXPSDODQ�LRQ�
IRVIDW� LQL� WLGDN� LNXW�PHQJJXPSDO� EHUVDPD�
SDUWLNHO�NDUHW�

x $LU�5HQGDPDQ�.RDJXOXP
3DGD�VHPXD�XPXU�VLPSDQ�VHPXD�DLU�

UHQGDPDQ� KDVLO� UHDNVL� PHQXQMXNNDQ�
WHUEHQWXNQ\D�HQGDSDQ�DWDX�JHODWLQ�GHQJDQ�
MXPODK�\DQJ�EHUEHGD��+DO�LQL�PHQXQMXNNDQ�
E DKZD � D L U � U H Q G DPDQ � N R D JX O XP �
PHQJDQGXQJ�LRQ�IRVIDW��GLPDQD�LRQ�LQL�GDSDW�
EHUDVDO� GDUL� SHQJJXQDDQ� SXSXN� 763�
PDXSXQ�LRQ�IRVIDW�\DQJ�EHUDVDO�GDUL�ODWHNV�

8ML�6HQVLWLYLWDV�.RDJXODQ
8ML� VHQVLWLYLWDV� NRDJXODQ� GLODNXNDQ�

XQWXN�PHOLKDW�SDGD�GRVLV�EHUDSD�VXDWX�MHQLV�
EDKDQ�SHQJJXPSDO�GDSDW�GLGHWHNVL�GHQJDQ�
SHQJXMLDQ� NXDOLWDWLI�� 7DEHO� �� PHQ\DMLNDQ�
KDVLO� SHQJXMLDQ� VHQVLWLYLWDV� NRDJXODQ��
%HUGDVDUNDQ� KDVLO� DQDOLVLV� NXDOLWDWLI��
NRDJXOXP�\DQJ�GLJXPSDONDQ�GHQJDQ�DVDP�

'RVLV�
NRDJXODQ
�

&RDJXODQW�
GRVDJH�
�PO��

+DVLO�UHDNVL�DLU�UHQGDPDQ�NRDJXOXP�
7KH�UHDFWLRQ�UHVXOW�RI�ZDWHU�LPPHUVLRQ�RI�YDULRXV�FRDJXOXP�

$VDP�VXOIDW�
GHQJDQ�
%D&O��

6XOIXULF�DFLG�
ZLWK�%D&O��

763�GHQJDQ�+12��GDQ�
DPPRQLXP�PRO\EGDWH�
763�ZLWK�+12��DQG�

DPPRQLXP�PRO\EGDWH�

763�GHQJDQ�
HWDQRO�GDQ�+�62��
763�ZLWK�HWDQRO�

DQG�+�62��

7DZDV�GHQJDQ�
1+�&O�GDQ�
1+�2+�

7DZDV�ZLWK�
1+�&O�DQG�
1+�2+�

�� �� �� �� ��
��� �� Y� Y� ��
��� Y� Y� Y� ��
��� Y� Y� Y� Y�
���� Y� Y� Y� Y�

�

7DEHO����+DVLO�UHDNVL�DLU�UHQGDPDQ�EHUEDJDL�PDFDP�NRDJXOXP�GHQJDQ�SHUHDNVLQ\D�
7DEOH����7KH�UHVXOW�RI�UHDFWLRQ�EHWZHHQ�ZDWHU� LPPHUVLRQ�RI�YDULRXV�FRDJXOXPV��UDZ�UXEEHU�

PDWHULDO��ZLWK�WKH�UHDFWDQW�

.HWHUDQJDQ��5HPDNV��

.RQVHQWUDVL�PDVLQJ�PDVLQJ�NRDJXODQ� ���

7KH�FRQFHQWUDWLRQ�IRU�HDFK�FRDJXODQW� ����
6LPERO�¥�PHQXQMXNNDQ�DGDQ\D�SHUXEDKDQ�VDPSHO�VHSHUWL�ZDUQD��HQGDSDQ��DWDX�EDX
6\PERO�¥�VKRZV�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKH�VDPSOH�DV�FRORU��VHGLPHQW�RU�RGRU

3XUED\D�GDQ�6XZDUGLQ
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VXOIDW�GDSDW�GLGHWHNVL�SDGD�GRVLV�PLQLPDO����
P/�/�ODWHNV����J�/�ODWHNV��NRQVHQWUDVL�����
6HGDQJNDQ� XQWXN� VOHE� \DQJ� GLJXPSDONDQ�
GHQJDQ� 763�� LGHQWLILNDVL� NDQGXQJDQ� 763�
GDSDW� GLGHWHNVL� SDGD� SHQJJXPSDODQ� \DQJ�
PHQJJXQDNDQ� 763� ����� GHQJDQ� GRVLV�
PLQLPDO� ��� P/�/� ODWHNV� ����� J�/� ODWHNV���
8QWXN� WDZDV�� GDSDW� GLGHWHNVL� SDGD�
SHQJJXQDDQ�WDZDV����GHQJDQ�GRVLV�PLQLPDO�
���P/�/�ODWHNV������J�/�ODWHNV���3DGD�SHWDQL�
NDUHW��SHQJJXQDDQ�NHHPSDW�MHQLV�NRDJXODQ�
QRQ� DQMXUDQ� LQ L � � E LDVDQ\D� W LGDN�
PHQJJXQDNDQ� GRVLV� DWDX� NRQVHQWUDVL�
WHUWHQWX� GDQ� FHQGHUXQJ� EHUOHELK�� VHKLQJJD�
SHQJXMLDQ�NXDOLWDWLI�LQL�GDSDW�GHQJDQ�PXGDK�
XQWXN�GLDSOLNDVLNDQ�

3HQJXMLDQ� .XDOLWDWLI� GDODP� 3HQHQWXDQ�
.DQGXQJDQ�,RQ�.RDJXODQ�́ ;µ

x 3HUHDNVL�%D&O�
+DVLO�UHDNVL�NRDJXODQ�PXUQL��VHUXP�

GDQ� DLU� UHQGDPDQ� NRDJXOXP� GDSDW� GLOLKDW�
SDGD� *DPEDU� ��� .RDJXODQ� ´;µ� SRVLWLI�

PHQJKDVLONDQ�HQGDSDQ�SXWLK�XQWXN�NHWLJD�
SHUODNXDQ�� VHGDQJNDQ� NRDJXODQ� DVDP�
IRUPDW� WLGDN� PHQJKDVLONDQ� HQGDSDQ�� ,QL�
PHQXQMXNNDQ� EDKZD� NRDJXODQ� ´;µ� SRVLWLI�
PHQJDQGXQJ�LRQ�VXOIDW�DWDX�LRQ�NDOVLXP��,RQ�
VXOIDW� GLGXJD� EHUVXPEHU� GDUL� WDZDV� DWDX�
FXNDSDUD�� VHGDQJNDQ� LRQ� NDOVLXP�
EHUVXPEHU�GDUL�SXSXN�763�

x 3HUHDNVL�1+ &O�GDQ�1+ 2+� �

5HDNVL�NRDJXODQ�PXUQL�� VHUXP�GDQ�
DLU� UHQGDPDQ� NRDJXOXP� GHQJDQ� SHUHDNVL�
1+ &O� GDQ� 1+ 2+� GDSDW� GLOLKDW� SDGD�� �

*DPEDU� ��� .RDJXODQ� GDQ� DLU� UHQGDPDQ�
NRDJXOXP�́ ;µ�VDPD�GHQJDQ�NRDJXODQ�GDQ�DLU�
UHQGDPDQ� NRDJXOXP� DVDP� IRUPDW� WLGDN�
PHQJKDVLONDQ� HQGDSDQ�� LQL� PHQXQMXNNDQ�
EDKZD�NRDJXODQ�´;µ��WLGDN�PHQJDQGXQJ�LRQ�
DOXPLQLXP�\DQJ�EHUVXPEHU�GDUL�WDZDV�GDQ�
LRQ� NDOVLXP� \DQJ� EHUVXPEHU� GDUL� SXSXN�
763�� 7HWDSL� KDVLO� UHDNVL� VHUXP� ´;µ� �
PHQJKDVLONDQ� HQGDSDQ� SXWLK� LQL� GLGXJD�
EDKZD� VHUXP� WHUVHEXW� PHQJDQGXQJ� LRQ�
NDOVLXP�\DQJ�VHFDUD�DODPL�WHUGDSDW�GL�GDODP�
ODWHNV�VHJDU��$EHGQHJR��������

�
*DPEDU����5HDNVL�NRDJXODQ�PXUQL��,���VHUXP��,,���GDQ�DLU�UHQGDPDQ�NRDJXOXP��,,,��GHQJDQ�

SHUHDNVL�%D&O ��D��;�GRVLV�������E��;�GRVLV����GDQ�F��DVDP�IRUPDW��

)LJXUH����7KH�UHDFWLRQ�RI�SXUH�FRDJXODQW��,���VHUXP��,,��DQG�ZDWHU�LPPHUVLRQ�RI�FRDJXOXP��,,,��ZLWK�
UHDJHQW�%D&O ��D��FRDJXODQW�´;µ�ZLWK�GRVDJH�������E��FRDJXODQW�´;µ�ZLWK�GRVDJH�����

DQG�F��FRDJXODQW�IRUPLF�DFLG�

�
*DPEDU����5HDNVL�NRDJXODQ�PXUQL��,���VHUXP��,,��GDQ�DLU�UHQGDPDQ�NRDJXOXP��,,,��GHQJDQ�

SHUHDNVL�1+ &O�GDQ�1+ 2+��D��;�GRVLV�������E��;�GRVLV����GDQ�F��DVDP�IRUPDW�� �

)LJXUH����7KH�UHDFWLRQ�RI�SXUH�FRDJXODQW��,���VHUXP��,,��DQG�ZDWHU�LPPHUVLRQ�RI�FRDJXOXP��,,,��ZLWK�
UHDJHQWV�1+ &O�DQG�1+ 2+��D��FRDJXODQW�́ ;µ�ZLWK�GRVDJH�������E��FRDJXODQW�́ ;µ�ZLWK�� �

GRVDJH����DQG�F��FRDJXODQW�IRUPLF�DFLG�

3HQJXMLDQ�.XDOLWDWLI�7HUKDGDS�-HQLV�.RDJXODQ�'DODP�%DKDQ�2ODK�.DUHW
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x (WDQRO�GDQ�+ 62� �

+DVLO�UHDNVL�NRDJXODQ�PXUQL��VHUXP�
GDQ�DLU�UHQGDPDQ�NRDJXOXP�GHQJDQ�HWDQRO�
GDQ� + 62 GDSDW� GLOLKDW� SDGD� *DPEDU� ���� ��

6HSHUWL�KDOQ\D�DVDP�IRUPDW��NRDJXODQ�PXUQL�
GDQ� DLU� UHQGDPDQ� NRDJXOXP� ´;µ� � WLGDN�
PHQJKDVLONDQ� HQGDSDQ�� ,QL� PHQXQMXNNDQ�
EDKZD�NRDJXODQ�´;µ��WLGDN�PHQJDQGXQJ�LRQ�
NDOVLXP� \DQJ� ELDVDQ\D� EHUVXPEHU� GDUL�
SHQJJXQDDQ�SXSXN�763��7HWDSL�VHUXP�KDVLO�
S H Q J J X P S D O D Q � P H Q J K D V L O N D Q �
HQGDSDQ�JHODWLQ� SXWLK� LQL� PHQXQMXNNDQ�
EDKZD� VHUXP� WHUVHEXW� PHQJDQGXQJ� LRQ�
NDOVLXP� \DQJ� VHFDUD� DODPL� GLSHUROHK� GDUL�
ODWHNV�PXUQL��

x 3HUHDNVL� +12 � GDQ� DPPRQLXP��

PRO\EGDWH
+DVLO�UHDNVL�NRDJXODQ�PXUQL��VHUXP�

GDQ�DLU�UHQGDPDQ�NRDJXOXP�GHQJDQ�+12 ��
GDQ�DPPRQLXP�PRO\EGDWH�GDSDW�GLOLKDW�SDGD�
*DPEDU� ��� 6HSHUWL� KDOQ\D� DVDP� IRUPDW��
NRDJXODQ� PXUQL� GDQ� DLU� UHQGDPDQ�
NRDJXOXP�´;µ�WLGDN�PHQJKDVLONDQ�HQGDSDQ��
,QL�PHQXQMXNNDQ�EDKZD�NRDJXODQ�´;µ�WLGDN�
PHQJDQGXQJ� LRQ� IRVIDW� \DQJ� ELDVDQ\D�
EHUVXPEHU� GDUL� SHQJJXQDDQ� SXSXN� 763��
7HWDSL� VHUXP� KDVLO � SHQJJXPSDODQ�
PHQJKDVLONDQ� HQGDSDQ�JHODWLQ� SXWLK� LQL�
PHQXQMXNNDQ� EDKZD� VHUXP� WHUVHEXW�
PHQJDQGXQJ� LRQ� IRVIDW� \DQJ� VHFDUD� DODPL�
GLSHUROHK� GDUL� ODWHNV� PXUQL�� %HUGDVDUNDQ�
KDVLO� SHQJXMLDQ� NXDOLWDWLI� NRDJXODQ� ´;µ�
GHQJDQ� EHUEDJDL� SHUHDNVL�� PDND� GDSDW�
G LV LPSXONDQ� EDKZD� NRDJXODQ� ´; µ �
PHQJDQGXQJ�LRQ�VXOIDW�\DQJ�NHPXQJNLQDQ�
EHVDU�EHUVXPEHU�GDUL�DVDP�VXOIDW�

�
*DPEDU����5HDNVL�NRDJXODQ�PXUQL��,���VHUXP��,,��GDQ�DLU�UHQGDPDQ�NRDJXOXP��,,,��GHQJDQ�

SHUHDNVL�HWDQRO�GDQ�+ 62 ��D��;�GRVLV�������E��;�GRVLV����GDQ�F��DVDP�IRUPDW��� �

)LJXUH����7KH�UHDFWLRQ�RI�SXUH�FRDJXODQW��,���VHUXP��,,��DQG�ZDWHU�LPPHUVLRQ�RI�FRDJXOXP��,,,��ZLWK�
UHDJHQWV�(WDQRO�DQG�+ 62 ��D��FRDJXODQW�́ ;µ�ZLWK�GRVDJH�������E��FRDJXODQW�́ ;µ�ZLWK�� �

GRVDJH����DQG�F��FRDJXODQW�IRUPLF�DFLG�

�
*DPEDU����5HDNVL�NRDJXODQ�PXUQL��,���VHUXP��,,��GDQ�DLU�UHQGDPDQ�NRDJXOXP��,,,��GHQJDQ�

SHUHDNVL�+12 �GDQ�DPPRQLXP�PRO\EGDWH��D��;�GRVLV�������E��;�GRVLV����GDQ�F���

DVDP�IRUPDW��
)LJXUH����7KH�UHDFWLRQ�RI�SXUH�FRDJXODQW��,���VHUXP��,,��DQG�ZDWHU�LPPHUVLRQ�RI�FRDJXOXP��,,,��ZLWK�

UHDJHQWV�+12 �DQG�DPPRQLXP�PRO\EGDWH��D��FRDJXODQW�´;µ�ZLWK�GRVDJH�������E���

FRDJXODQW�́ ;µ�ZLWK�GRVDJH����DQG�F��FRDJXODQW�IRUPLF�DFLG�

3XUED\D�GDQ�6XZDUGLQ
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.(6,038/$1�

.RDJXODQ�DQMXUDQ�\DLWX�DVDP�IRUPDW�
GDQ� DVDS� FDLU� 'HRUXE� PHQJKDVLONDQ�
SHQJJXPSDODQ� ODWHNV� \DQJ� VHPSXUQD�
GHQJDQ� PXWX� \DQJ� EDLN�� VHGDQJNDQ�
NRDJXODQ� QRQ� DQMXUDQ� VHSHUWL� WDZDV� GDQ�
SXSXN� 763� PHQJKDVLONDQ� SHQJXPSDODQ�
\DQJ� WLGDN� VHPSXUQD� GDQ� PXWX� \DQJ�
UHQGDK��.RDJXODQ�QRQ�DQMXUDQ�DVDP�VXOIDW�
PHQJKDVL ONDQ� SHQJJXPSDODQ� \DQJ�
VHPSXUQD� WHWDSL� WLGDN� GLDQMXUNDQ� VHEDJDL�
SHQJJXPSDO� NDUHQD� GDSDW� PHQLQJNDWNDQ�
NDGDU�DEX�GDQ�VLIDW�NXDW�WDULN�NDUHW�

� 3HQJXMLDQ� VHFDUD� NXDOLWDWLI� GDSDW�
GLJXQDNDQ� XQWXN� PHQGHWHNVL� SHQJJXQDDQ�
NRDJXODQ�QRQ�DQMXUDQ�SDGD�SHQJJXPSDODQ�
VOHE��3HUHDNVL�%D&O �GDSDW�GLJXQDNDQ�XQWXN��

PHQGHWHNVL�VOHE�\DQJ�GLJXPSDONDQ�GHQJDQ�
NRDJXODQ� QRQ� DQMXUDQ� DVDP� VXOIDW�� WDZDV�
GDQ�SXSXN�763��3HUHDNVL�1+ &O�GDQ�1+ 2+�� �

GLJXQDNDQ�XQWXN�PHQGHWHNVL�NRDJXODQ�QRQ�
DQMXUDQ� WDZDV� GDQ� SXSXN� 763�� 3HUHDNVL�
HWDQRO� GDQ� DVDP� VXOIDW� GLJXQDNDQ� XQWXN�
PHQGHWHNVL� VOHE� \DQJ� PHQJJXQDNDQ�
NRDJXODQ�QRQ�DQMXUDQ�SXSXN�763��3HUHDNVL�
+12 �GDQ�DPPRQLXP�PROLEGDW� GLJXQDNDQ��

XQWXN�PHQGHWHNVL�VOHE�\DQJ�PHQJJXQDNDQ�
NRDJXODQ� QRQ� DQMXUDQ� SXSXN� 763�� 'RVLV�
PLQLPDO� EDKDQ� SHQJJXPSDO� QRQ� DQMXUDQ�
\DQJ�GDSDW�GLGHWHNVL�DGDODK����P/�/�ODWHNV�
���J�/�ODWHNV��XQWXN�FXNDSDUD��DVDP�VXOIDW���
���P/�/�ODWHNV������J�/�ODWHNV��XQWXN�SXSXN�
763� GDQ� ��� P/�/� ODWHNV� ����� J�/� ODWHNV��
XQWXN� WDZDV� GHQJDQ� NRQVHQWUDVL� XQWXN�
PDVLQJ�PDVLQJ� EDKDQ� SHQJJXPSDO� QRQ�
DQMXUDQ�WHUVHEXW�DGDODK����

$SOLNDVL� 3HQJXMLDQ� VHFDUD� NXDOLWDWLI�
WHODK� GLODNXNDQ� SDGD� NRDJXODQ� ´;µ� XQWXN�
PHQJHWDKXL�NDQGXQJDQ�LRQ�SDGD�NRDJXODQ�
WHUVHEXW�� +DVLO� SHQJXMLDQ� PHQXQMXNNDQ�
EDKZD�NRDJXODQ�´;µ�PHQJDQGXQJ�LRQ�VXOIDW�
\DQJ� NHPXQJNLQDQ� EHVDU� EHUVXPEHU� GDUL�
DVDP�VXOIDW

'$)7$5�3867$.$�

$EHGQHJR��-��*����������3HQJHWDKXDQ�ODWHNV�
GDODP� NXUVXV� SHQJDZDVDQ� PXWX�
6WDQGDUG�,QGRQHVLDQ�5XEEHU��-DNDUWD��
,QGRQHVLD�� 'LUHNWRUDW� VWDQGDUGLVDVL��
QRUPDOLVDVL� GDQ� SHQJHQGDOLDQ� PXWX��
'HSDUWHPHQ� 3HUGDJDQJDQ� GDQ�
.RSHUDVL�

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO�� �������� 61,�
������������� WHQWDQJ� %DKDQ� 2ODK�
.DUHW��-DNDUWD��,QGRQHVLD���%61�

'DUXVVDPLQ�� $��� $QZDU�� $��� 	� <DK\D�� 0��
�������� 3HQJDUXK� SHQJJXQDDQ� SXSXN�
763� VHEDJDL� SHQJJXPSDO� ODWHNV�
WHUKDGDS�VLIDW�NDUHW��%XOHWLQ�3HUNDUHWDQ��
�������������

+HOPHQVWLQH�� $�� 0�� �������� 4XDOLWDWLYH�
DQDO\VLV� LQ�&KHPLVWU\�� ,QWURGXFWLRQ� WR�
TXDOLWDWLYH� DQDO\VLV�� ,GHQWLI\LQJ�DQLRQV�
D Q G � F D W L R Q V � � ' L D N V H V � G D U L �
KWWS���FKHPLVWU\�DERXW�FRP

2WKPDQ��$���	�/\H��&��%����������(IIHFW�RI�S+�
FRDJXODWLRQ� DQG� VXOIXULF� DFLG� DV� D�
FRDJXODQW � RQ� QDWXUD O � UXEEHU �
SURSHUWLHV�� -RXUQDO� RI� WKH� 5XEEHU�
5HVHDUFK� ,QVWLWXWH� RI� 0DOD\VLD�� �������
����²�����

3XUED\D�� 0��� 6DUL�� 7�� ,��� 6DSXWUL�� &�� $��� 	�
)DMULDQW\�� 0�� 7�� �������� 3HQJDUXK�
EHEHUDSD�MHQLV�EDKDQ�SHQJJXPSDO�ODWHNV�
GDQ�KXEXQJDQQ\D�GHQJDQ�VXVXW�ERERW��
NDGDU� NDUHW� NHULQJ� GDQ� SODVWLVLWDV��
3URVLGLQJ� 6HPLQDU� 1DVLRQDO� $92(5�
�$GGHG�9DOXH�RI�(QHUJ\�5HVRXUFHV��NH���
�SS������²�������3DOHPEDQJ��,QGRQHVLD���
)DNXOWDV�7HNQLN�8QLYHUVLWDV�6ULZLMD\D�

5DFKPDZDQ�� $�� �������� $VDP� DQRUJDQLN�
VHEDJDL� SHQJJXPSDO� ODWHNV�� VXDWX�
WLQMDXDQ� VLQJNDW�� :DUWD� 3HUNDUHWDQ��
�������������

6ROLFKLQ�� 0��� 3UDPXDML�� ,��� 	� $QZDU�� $��
�������� 3HUEDQGLQJDQ� EHEHUDSD� MHQLV�
N R D J X O D Q � W H U K D G D S � N R Q G L V L �
SHQJJXPSDODQ� GDQ� PXWX� NDUHW � �
3DOHPEDQJ�� ,QGRQHVLD�� %DODL� 3HQHOLWLDQ�
6HPEDZD�

6ROLFKLQ��0���7HGMDSXWUD��1���+HQGUDWQR��6���
1DQF\��&���9DFKOHSL��$���	�'DUPDZL��0��
��������$SOLNDVL�DVDS�FDLU�'HRUXE�XQWXN�
SHQJJXPSDO�ODWHNV�GDQ�PDQIDDWQ\D�EDJL�
SHWDQL�� SHGDJDQJ�� GDQ� SDEULN� NDUHW�
UHPDK� UHPDK� �6WXGL� NDVXV� GL� 'HVD�
$\XQDQ� 3DSDQ�� .HFDPDWDQ� /RNSDLNDW��
.DEXSDWHQ�7DSLQ��3URYLQVL�.DOLPDQWDQ�
6HODWDQ����3URVLGLQJ�/RNDNDU\D�1DVLRQDO�
$JULELVQLV�.DUHW��<RJ\DNDUWD��,QGRQHVLD��
3XVDW�3HQHOLWLDQ�.DUHW�

3HQJXMLDQ�.XDOLWDWLI�7HUKDGDS�-HQLV�.RDJXODQ�'DODP�%DKDQ�2ODK�.DUHW
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