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'RGL ,UZDQGL� $L (PDOLD 6XNPDZDWL

-XUXVDQ $QDOLVLV )DUPDVL GDQ 0DNDQDQ� 3ROWHNNHV .HPHQNHV -DNDUWD �

-O� 5D\D 5DJXQDQ 1R ��&� 3DVDU 0LQJJX -DNDUWD 6HODWDQ� �����

(�PDLO� GGLBLUZDQGL��#\DKRR�FRP

6XEPLWWHG� �VW0D\ ����� $FFHSWHG� ��WK -XQH ����

KWWSV���GRL�RUJ����������VDQLWDV�������

$%675$&7

7KH EHWHO �3LSHU EHWOH /� LV DQ KHUE WKDW KDV RQH RI WKH SURSHUWLHV� QDPHO\ DV DQ DQWLEDFWHULDO� 6HYHUDO VWXGLHV

KDYH VKRZQ JUHHQ EHWHO OHDI H[WUDFW FDQ LQKLELW WKH JURZWK RI *UDP�SRVLWLYH DQG *UDP QHJDWLYH EDFWHULD� ,Q

WKLV VWXG\� WKH DQWLEDFWHULDO DFWLYLW\ RI OLTXLG VPRNH SURGXFHG IURP EHWHO OHDI E\ S\URO\VLV XVLQJ D VLPSOH

S\URO\VLV UHDFWRU ZDV WHVWHG� 7HVWV DUH FDUULHG RXW RQ � W\SHV RI OLTXLG VPRNH QDPHO\ JUDGH � ZKLFK LV WKH

ILUVW SURGXFW RI WKH S\URO\VLV SURFHVV DQG JUDGH � ZKLFK LV WKH UHVXOW RI GLVWLOODWLRQ IURP JUDGH �� %RWK W\SHV

RI OLTXLG VPRNH DUH SUHSDUHG LQWR FRQFHQWUDWLRQ RI ����� ���� ���� ��� UHVSHFWLYHO\ ZDWHU DV D VROYHQW�

7ZR W\SHV RI EDFWHULD DUH XVHG� QDPHO\ 6DOPRQHOOD VS DV *UDP�QHJDWLYH EDFWHULD DQG 6WDSK\ORFRFFXV DXUHXV

DV *UDP�SRVLWLYH� 7KH WHVW UHVXOWV VKRZ WKDW JUDGH � DQG JUDGH � OLTXLG VPRNH JLYH PLQLPXP LQKLELWRU\

FRQFHQWUDWLRQ �0,&� DW WKH VDPH FRQFHQWUDWLRQ RI ��� DJDLQVW 6DOPRQHOOD VS DQG� 6WDSK\ORFRFFXV DXUHXV DW

���� ��� FRQFHQWUDWLRQV� UHVSHFWLYHO\�

.H\ZRUGV� 3LSHU EHWOH /� OLTXLG VPRNH� DQWLEDFWHULDO

7KLV LV DQ RSHQ DFFHVV MRXUQDO� DQG DUWLFOHV DUH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &UHDWLYH &RPPRQV

$WWULEXWLRQ�1RQ &RPPHUFLDO�6KDUH $OLNH ��� /LFHQVH� ZKLFK DOORZV RWKHUV WR UHPL[� WZHDN� DQG EXLOG

XSRQ WKH ZRUN QRQ�FRPPHUFLDOO\� DV ORQJ DV DSSURSULDWH FUHGLW LV JLYHQ DQG WKH QHZ FUHDWLRQV DUH

OLFHQVHG XQGHU WKH LGHQWLFDO WHUPV�

����� 6DQLWDV
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6LULK KLMDX �3LSHU EHWOH /� PHUXSDNDQ KHUEDO \DQJ PHPLOLNL VDODK VDWX NKDVLDW \DLWX VHEDJDL DQWLEDNWHUL�

%HEHUDSD SHQHOLWLDQ PHQXQMXNNDQ HNVWUDN GDXQ VLULK KLMDX PDPSX PHQJKDPEDW SHUWXPEXKDQ EDNWHUL *UDP

SRVLWLI GDQ *UDP QHJDWLI� 3DGD SHQHOLWLDQ LQL GLODNXNDQ SHQJXMLDQ DNWLYLWDV DQWLEDNWHUL GDXQ VLULK KLMDX \DQJ

WHODK GLEXDW PHQMDGL DVDS FDLU GHQJDQ FDUD SLUROLV PHQJJXQDNDQ UHDNWRU SLUROLVLV VHGHUKDQD� 3HQJXMLDQ

GLODNXNDQ WHUKDGDS � MHQLV DVDS FDLU \DLWX JUDGH � \DQJ PHUXSDNDQ SURGXN SHUWDPD GDUL SURVHV SLUROLVLV GDQ

JUDGH � \DQJ PHUXSDNDQ KDVLO GHVWLODVL GDUL JUDGH �� .HGXD MHQLV DVDS FDLU WHUVHEXW GLSUHSDUDVL PHQMDGL

PDVLQJ�PDVLQJ NRQVHQWUDVL ������ ���� ��� GDQ ��� PHQJJXQDNDQ DLU VHEDJDL SHODUXW� 'LJXQDNDQ � MHQLV

EDNWHUL \DLWX 6DOPRQHOOD VS VHEDJDL EDNWHUL *UDP QHJDWLI GDQ 6WDSK\ORFRFFXV DXUHXV VHEDJDL *UDP SRVLWLI�

+DVLO SHQJXMLDQ PHQXQMXNNDQ DVDS FDLU JUDGH � GDQ JUDGH � PHPEHULNDQ NRQVHQWUDVL KDPEDW PLQLPXP

�.+0� PDVLQJ�PDVLQJ SDGD NRQVHQWUDVL \DQJ VDPD \DLWX ��� WHUKDGDS 6DOPRQHOOD VS GDQ WHUKDGDS

6WDSK\ORFRFFXV DXUHXV PDVLQJ�PDVLQJ SDGD NRQVHQWUDVL ��� GDQ ����

.DWD .XQFL� 3LSHU EHWOH /� DVDS FDLU� DQWLEDNWHUL

3(1'$+8/8$1

,QGRQHVLD PHUXSDNDQ QHJDUD \DQJ PHPLOLNL VXPEHU GD\D DODP KD\DWL \DQJ EHVDU�

%DKNDQ VHNLWDU ��� WDQDPDQ EHUNKDVLDW REDW GL GXQLD WXPEXK GHQJDQ EDLN GL ZLOD\DK

,QGRQHVLD ���� 7XPEXK VXEXUQ\D WDQDPDQ EHUNKDVLDW REDW GL ,QGRQHVLD GLGXNXQJ ROHK

LNOLP WURSLV GLPDQD PDWDKDUL VHEDJDL VXPEHU HQHUJL XWDPD EDJL WXPEXKDQ WHUVHGLD

GHQJDQ LQWHQVLWDV \DQJ WHUDWXU VHUWD FXUDK KXMDQ \DQJ PHQFXNXSL VHSDQMDQJ WDKXQ�

6DODK VDWX WDQDPDQ EHUNKDVLDW REDW \DQJ KLGXS GL ,QGRQHVLD GDQ WHODK VHFDUD WXUXQ

WHPXUXQ GLJXQDNDQ ROHK PDV\DUDNDW DGDODK GDXQ VLULK KLMDX �3LSHU EHWOH /�� 7DQDPDQ LQL

PHPLOLNL EDQ\DN NKDVLDW \DQJ VDODK VDWXQ\D DGDODK VHEDJDL DQWLEDNWHUL VHKLQJJD EDQ\DN

GLJXQDNDQ ROHK PDV\DUDNDW VHEDJDL REDW NXPXU ����

3HQHOLWLDQ�SHQHOLWLDQ PHQJHQDL DNWLYLWDV DQWLEDNWHUL HNVWUDN GDXQ VLULK KLMDX WHODK

EDQ\DN GLODNXNDQ� (NVWUDN GDXQ VLULK WHUEXNWL PHPLOLNL NHPDPSXDQ PHQJKDPEDW

SHUWXPEXKDQ EDNWHUL SDWRJHQ ���� 6WUHSWRFRFFXV PXWDQV ���� 6WDSK\ORFRFFXV HSLGHUPLGLV

���� (VFKHULFKLD FROL ��� GDQ 6WDSK\ORFRFFXV DXUHXV ����

%HUEHGD GHQJDQ SHQHOLWLDQ�SHQHOLWLDQ WHUVHEXW \DQJ PDQD GDXQ VLULK GLHNVWUDN

GHQJDQ SHODUXW WHUWHQWX VHKLQJJD GLKDVLONDQ HNVWUDN ODOX HNVWUDN \DQJ GLSHUROHK GLXML

DNWLYLWDV DQWLEDNWHULQ\D� 3HQHOLWLDQ \DQJ SHQXOLV ODNXNDQ GDXQ VLULK GLSURGXNVL PHQMDGL

DVDS FDLU NHPXGLDQ DVDS FDLU WHUVHEXW GLXML DNWLYLWDV DQWLEDNWHULQ\D� $VDS FDLU GLSHUROHK

GHQJDQ FDUD SLUROLVLV \DLWX SHPDQDVDQ GHQJDQ VHGLNLW DWDX WDQSD RNVLJHQ GDODP VXDWX
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UHDNWRU SLUROLVLV \DQJ GLOHQJNDSL GHQJDQ NRQGHQVRU� SDGD NRQGLVL SDQDV LQLODK NRPSRQHQ�

NRPSRQHQ YRODWLOH GDUL GDXQ VLULK PHQJXDS GDQ WHUNRQGHQVDVL PHQJKDVLONDQ FDLUDQ \DQJ

GLNHQDO GHQJDQ DVDS FDLU� 3URGXN DVDS FDLU \DQJ GLSHUROHK GDUL WDKDS SHUWDPD SLUROLVLV

GLVHEXW DVDS FDLU JUDGH �� NHPXGLDQ VHWHODK GLPXUQLNDQ GDUL VHQ\DZD WDU GHQJDQ FDUD

GHVWLODVL VDWX NDOL GLVHEXW DVDS FDLU JUDGH �� 7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXN

PHQGDSDWNDQ QLODL .RQVHQWUDVL +DPEDW 0LQLPXP �.+0� DVDS FDLU GDXQ KLMDX JUDGH �

GDQ JUDGH � WHUKDGDS EDNWHUL 6WDSK\ORFRFFXV DXUHXV GDQ 6DOPRQHOOD VS�

0(72'( 3(1(/,7,$1

$ODW GDQ %DKDQ

$ODW \DQJ GLJXQDNDQ DGDODK 6SHNWURIRWRPHWHU 89�9LV� WLPEDQJDQ DQDOLWLN�

LQNXEDWRU� YRUWH[� MDQJND VRURQJ� ODPLQDU DLU IORZ� KHDWLQJ PDQWOH� DXWRNODI� VDWX VHW DODW

GHVWLODVL VHUWD SHUDODWDQ JHODV�

%DKDQ \DQJ GLJXQDNDQ \DLWX $VDS FDLU JUDGH � GDQ JUDGH �� EDNWHUL 6DOPRQHOOD VS

GDQ 6WDSK\ORFRFFXV DXUHXV� 1D&O ����� &DNUDP &KORUDPSKHQLFRO ���� SSP� &DNUDP

7HWUDVLNOLQ ���� SSP� PHGLD WU\SWLFDVH VR\ DJDU �76$� GDQ DTXDGHVW VWHULO�

*DPEDU � $� 6HSHUDQJNDW DODW GHVWLODVL� %� $VDS FDLU JUDGH �� &� $VDS FDLU JUDGH �

3HPEXDWDQ $VDS &DLU *UDGH �

$VDS FDLU JUDGH � GLEXDW GHQJDQ FDUD GLODNXNDQ GHVWLODVL WHUKDGDS DVDS FDLU JUDGH �

VHEDQ\DN VDWX NDOL SDGD VXKX �� R&�

3HPEXDWDQ /DUXWDQ 8ML

$VDS FDLU JUDGH � GDQ JUDGH � GLVLDSNDQ PHQMDGL � NRQVHQWUDVL \DLWX ����� ����

��� GDQ ��� PHQJJXQDNDQ DTXDGHVW VWHULO VHEDJDL SHODUXW�
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3HUVLDSDQ .XOWXU %DNWHUL

3HUVLDSDQ NXOWXU EDNWHUL XML 6DOPRQHOOD VS GDQ 6WDSK\ORFRFFXV DXUHXV� EDNWHUL

GLLQRNXODVLNDQ NH PHGLD 76$� NHPXGLDQ GLLQNXEDVL SDGD VXKX ������ & VHODPD �� MDP�

%DNWHUL \DQJ WXPEXK GLHQFHUNDQ GHQJDQ 1D&O ����� GDQ NHNHUXKDQQ\D GLVHVXDLNDQ

GHQJDQ 0F )DUODQG ��� ���� [ ��� FIX�P/��

7DEHO � =RQD +DPEDW $VDS &DLU JUDGH � WHUKDGDS %DNWHUL 6DOPRQHOOD VS

.RQVHQWUDVL 'LDPHWHU 'D\D +DPEDW �PP�

8ODQJDQ � 8ODQJDQ � 8ODQJDQ �

��� � ���� ���� ����

��� � ��� ����

��� � ��� ���

�� � � � �

.� � &KORUDPSKHQLFRO ���� SSP� ���� ���� �

.� �DLU� � � �

.HW� .� � .RQWURO SRVLILW� .� � .RQWURO QHJDWLI

*DPEDU � 'D\D KDPEDW DVDS FDLU JUDGH � WHUKDGDS 6DOPRQHOOD VS

$� XODQJDQ NH��� %� XODQJDQ NH��� &� XODQJDQ NH��

3HUVLDSDQ 0HGLD 8ML

6HEDQ\DN ��� P/ LQRNXOXP 6DOPRQHOOD VS GDQ 6WDSK\ORFRFFXV DXUHXV \DQJ

MXPODKQ\D VHWDUD GHQJDQ 0F )DUODQG ��� GLLQRNXODVLNDQ PDVLQJ�PDVLQJ NH GDODP �� P/

PHGLD 76$ NHPXGLDQ GLKRPRJHQNDQ� 0HGLD 76$ \DQJ WHODK PHQJDQGXQJ EDNWHUL XML

GLWXDQJ NH GDODP FDZDQ SHWUL VWHULO GDQ GLELDUNDQ PHQJHUDV�

3HUVLDSDQ FDNUDP NHUWDV

'LFHOXSNDQ FDNUDP NHUWDV PDVLQJ�PDVLQJ NH GDODP ODUXWDQ XML� NRQWURO QHJDWLI

�DTXDGHVW VWHULO�� 8QWXN NRQWURO SRVLWLI GLJXQDNDQ FDNUDP NHUWDV NRPHUVLDO \DQJ WHODK

PHQJDQGXQJ DQWLELRWLN \DLWX FDNUDP &KORUDPSKHQLFRO ���� SSP XQWXN XML DQWLEDNWHUL

$ %
&
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6DOPRQHOOD VS GDQ FDNUDP 7HWUDVLNOLQ ���� SSP XQWXN XML DQWLEDNWHUL 6WDSK\ORFRFFXV

DXUHXV�

7DEHO � =RQD +DPEDW $VDS &DLU JUDGH � WHUKDGDS %DNWHUL 6WDSK\ORFRFFXV DXUHXV

.RQVHQWUDVL 'LDPHWHU 'D\D +DPEDW �PP�

8ODQJDQ � 8ODQJDQ � 8ODQJDQ �

��� � ���� ���� ����

��� ���� ���� ����

��� ���� ���� ����

�� � ��� ��� ���

.� � 7HWUDVLNOLQ ���� SSP� ���� ���� ����

.� �DLU� � � �

*DPEDU � 'D\D KDPEDW DVDS FDLU JUDGH � WHUKDGDS 6WDSK\ORFRFFXV DXUHXV

$� XODQJDQ NH��� %� XODQJDQ NH��� &� XODQJDQ NH��

7DKDS 3HQJXMLDQ

&DNUDP NHUWDV \DQJ VXGDK GLVLDSNDQ GLWHPSDWNDQ SDGD PDVLQJ�PDVLQJ PHGLD XML�

GLGLDPNDQ VHODPD � MDP VHODQMXWQ\D GLLQNXEDVL SDGD VXKX �� � ��� & VHODPD �� MDP�

3HQJDPDWDQ GLODNXNDQ GHQJDQ PHQJXNXU ]RQD SHQJKDPEDWDQ \DQJ GLWDQGDL GHQJDQ DUHD

EHQLQJ GL VHNHOLOLQJ FDNUDP� 3HQJXNXUDQ GLODNXNDQ GDODP VDWXDQ PLOLPHWHU �PP��

3HQJXODQJDQ GLODNXNDQ VHEDQ\DN � �WLJD� NDOL�

+$6,/ '$1 3(0%$+$6$1

3LUROLVLV PHUXSDNDQ WHNQLN SHPDQDVDQ \DQJ GLODNXNDQ GDODP NHDGDDQ PLQLP DWDX

WDQSD RNVLJHQ� 6DODK VDWX ]DW EHUEDKD\D \DQJ DNDQ GLKDVLONDQ GDUL SURVHV SLUROLVLV DGDODK

WDU ���� 7DU PHUXSDNDQ VHQ\DZD NLPLD \DQJ PHPLOLNL SRWHQVL VHEDJDL NDUVLQRJHQLN�

8QWXN PHQJKLODQJNDQ NDQGXQJDQ WDU GDODP DVDS FDLU JUDGH � \DQJ PHUXSDNDQ SURGXN

SHUWDPD GDUL SLUROLVLV \DLWX GHQJDQ GLODNXNDQ GHVWLODVL �*DPEDU �$� ���� 'HVWLODVL

$ % &
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GLODNXNDQ SDGD VXKX �� R&� GHVWLODW \DQJ WHUWDPSXQJ GL ODEX SHQDPSXQJ GLVHEXW VHEDJDL

DVDS FDLU JUDGH ��

7DEHO � =RQD KDPEDW DVDS FDLU JUDGH � WHUKDGDS EDNWHUL 6DOPRQHOOD VS

.RQVHQWUDVL 'LDPHWHU 'D\D +DPEDW �PP�

8ODQJDQ � 8ODQJDQ � 8ODQJDQ �

��� � ���� ���� ����

��� � ��� ����

��� � ��� ���

�� � � � �

.� � &KORUDPSKHQLFRO ���� SSP� ���� ���� �

.� �DLU� � � �

*DPEDU � 'D\D KDPEDW DVDS FDLU JUDGH � WHUKDGDS 6DOPRQHOOD VS

$� XODQJDQ NH��� %� XODQJDQ NH��� &� XODQJDQ NH��

$VDS FDLU GDXQ VLULK KLMDX JUDGH � PHPLOLNL ZDUQD \DQJ OHELK SHNDW GLEDQGLQJNDQ

GHQJDQ JUDGH � �*DPEDU �$ GDQ �%�� KDO LQL GLVHEDENDQ NDQGXQJDQ IHQROQ\D \DQJ OHELK

WLQJJL GLEDQGLQJNDQ JUDGH �� %HUGDVDUNDQ SHQHOLWLDQ \DQJ WHODK GLODNXNDQ NDQGXQJDQ

IHQRO WRWDO DVDS FDLU JUDGH � \DLWX ����� PJ�J GDQ ����� PJ�J XQWXN JUDGH � �����

3HQHOLWLDQ DQWLEDNWHUL GLJXQDNDQ EDNWHUL 6DOPRQHOOD VS VHEDJDL UHSUHVHQWDVL GDUL

EDNWHUL *UDP QHJDWLI GDQ 6WDSK\ORFRFFXV DXUHXV VHEDJDL EDNWHUL *UDP SRVLWLI� 3HQHOLWLDQ

GHQJDQ PHQJJXQDNDQ � MHQLV EDNWHUL LQL EHOXP ELVD PHPEHULNDQ NHVLPSXODQ EDKZD ]DW

PHPLOLNL DQWLEDNWHUL VSHNWUXP OXDV� PDND SHUOX GLODNXNDQ SHQHOLWLDQ OHELK ODQMXW� +DVLO

SHQHOLWLDQ \DQJ GDSDW GLODSRUNDQ \DLWX NRQVHQWUDVL KDPEDW PLQLPDO WHUKDGDS NHGXD MHQLV

EDNWHUL XML�

.RQVHQWUDVL KDPEDW PLQLPDO DVDS FDLU JUDGH � WHUKDGDS 6DOPRQHOOD VS \DLWX VHEHVDU

��� EHJLWXSXQ DVDS FDLU JUDGH � �*DPEDU � GDQ �� 7DEHO � GDQ ��� 7HUKDGDS EDNWHUL

6WDSK\ORFRFFXV DXUHXV DVDS FDLU JUDGH � PHPLOLNL NRQVHQWUDVL KDPEDW PLQLPDO \DLWX

$ % &
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VHEHVDU ��� VHGDQJNDQ JUDGH � ��� �*DPEDU � GDQ �� 7DEHO � GDQ ��� 'LGXJD EDKZD

NDQGXQJDQ IHQRO GDODP DVDS FDLU JUDGH � \DQJ OHELK WLQJJL GLEDQGLQJNDQ JUDGH �

PHPEHULNDQ NHPDPSXDQ GD\D KDPEDW \DQJ EHUEHGD WHUKDGDS EDNWHUL *UDP SRVLWLI \DQJ

PHPLOLNL ODSLVDQ SHSWLGRJOLNDQ \DQJ OHELK WHEDO SDGD GLQGLQJ VHOQ\D GLEDQGLQJNDQ *UDP

QHJDWLI�

7DEHO � =RQD KDPEDW DVDS FDLU JUDGH � WHUKDGDS EDNWHUL 6WDSK\ORFRFFXV DXUHXV

.RQVHQWUDVL 'LDPHWHU 'D\D +DPEDW �PP�

8ODQJDQ � 8ODQJDQ � 8ODQJDQ �

��� � ��� ��� ���

��� ��� ��� �

��� � � �

�� � � � �

.� � &KORUDPSKHQLFRO ���� SSP� � � �

.� �DLU� � � �

*DPEDU � 'D\D KDPEDW DVDS FDLU JUDGH � WHUKDGDS 6WDSK\ORFRFFXV DXUHXV

$� XODQJDQ NH��� %� XODQJDQ NH��� &� XODQJDQ NH��

%DNWHUL *UDP QHJDWLI PHPLOLNL ODSLVDQ SHSWLGRJOLNDQ \DQJ OHELK WLSLV WHWDSL PHPLOLNL

WDPEDKDQ ODSLVDQ OXDU SDGD PHPEUDQQ\D� NHGXD MHQLV DVDS FDLU LQL FHQGHUXQJ PHPLOLNL

GD\D KDPEDW \DQJ VDPD� EHOXP ELVD GLSDVWLNDQ SHQ\HEDEQ\D� QDPXQ GLGXJD ]DW�]DW \DQJ

WHUNDQGXQJ GL GDODP NHGXD MHQLV DVDS FDLU PHPLOLNL SHUDQ \DQJ VLQHUJLV WHUKDGDS GD\D

KDPEDWQ\D� 3HQHOLWLDQ LQL EHOXP ELVD PHQMDZDE ]DW�]DW VLQHUJLV \DQJ WHUNDQGXQJ GL

GDODPQ\D� SHUOX SHQHOLWLDQ OHELK ODQMXW GDODP KDO XML DNWLYLWDV DQWLEDNWHUL PHQJJXQDNDQ

IUDNVL�IUDNVL \DQJ WHUNDQGXQJ GDODP NHGXD MHQLV DVDS FDLU� 6HEDJDLPDQD \DQJ WHODK

GLODSRUNDQ EDKZD GDODP DVDS FDLU GDXQ VLULK KLMDX JUDGH � PHQJDQGXQJ VHQ\DZD

,VDPR[ROH� �����'LHWKR[\���������WHWUDK\GUR��+��+�GLS\UUROR>����D��
��
�G@S\UD]LQH GDQ

����'LPHWKR[\SKHQRO ���� GDQ VHFDUD XPXP GDODP DVDS FDLU NRPHUVLDO WHUGDSDW WLJD

VHQ\DZD XWDPD \DLWX DVDP RUJDQLN� IHQRO� GDQ WXUXQDQ GDUL IHQRO ����� 6HQ\DZD�VHQ\DZD

$ % &
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WHUVHEXW GLGXJD PHPLOLNL HIHN VLQHUJLV WHUKDGDS NHPDPSXDQ GDODP PHQJKDPEDW

SHUWXPEXKDQ EDNWHUL�

6,038/$1

$VDS FDLU JUDGH � GDQ JUDGH � PHPLOLNL NRQVHQWUDVL KDPEDW PLQLPXP �.+0�

WHUKDGDS 6DOPRQHOOD VS \DLWX VHEHVDU ��� GDQ WHUKDGDS 6WDSK\ORFRFFXV DXUHXV PDVLQJ�

PDVLQJ ��� GDQ ����

8&$3$1 7(5,0$ .$6,+

3HQXOLV PHQJXFDSNDQ WHULPD NDVLK NHSDGD 'LUHNWXU 3ROWHNNHV .HPHQNHV -DNDUWD ,,

\DQJ WHODK PHPEHULNDQ GDQD 3HQHOLWLDQ 7HUDSDQ 8QJJXODQ PHODOXL ',3$ 3ROWHNNHV

.HPHQNHV -DNDUWD ,, WDKXQ DQJJDUDQ ���� PHODOXL 6. 'LUHNWXU 3ROWHNNHV .HPHQNHV

-DNDUWD ,, 1R� +.�������,�����������

'$)7$5 3867$.$

�� -HQQLIHU +� 6DSWXW\QLQJVLK (� 3UHIHUHQVL ,QGLYLGX 7HUKDGDS 3HQJREDWDQ

7UDGLVLRQDO GL ,QGRQHVLD� -XUQDO (NRQRPL GDQ 6WXGL 3HPEDQJXQDQ�

��������$SULO����±���

�� 1D]UL *� /LOLDQWL (� (IHNWLILWDV %HUNXPXU 5HEXVDQ 'DXQ 6LULK �� � 'LEDQGLQJNDQ

2EDW .XPXU <DQJ 0HQJDQGXQJ &HW\OS\ULGLQLXP FKORULGH 7HUKDGDS 3HQXUXQDQ

-XPODK %DNWHUL 5RQJJD 0XOXW� - 3'*,� ������������±��

�� 6KDKDE 0$$� $NWLYLWDV $QWLEDNWHUL (NVWUDN 'DXQ 6LULK +LMDX �3LSHU %HWOH /��

7HUKDGDS %DNWHUL 3DWRJHQ 'DUL 6XVX 6HJDU� ,QVWLWXW 3HUWDQLDQ %RJRU� �����

�� $QDV 5� 3XVSLWDVDUL <� 3HUEHGDDQ 'D\D +DPEDW $QWLEDNWHUL $QWDUD (NVWUDN 'DXQ

6LULK 0HUDK �3LSHU FURFDWXP� 'DQ (NVWUDN 'DXQ 6LULK +LMDX �3LSHU EHWOH /��

7HUKDGDS %DNWHUL 6WUHSWRFRFFXV PXWDQV� $V�6\LIDD� ������������

�� .XUVLD 6� /HEDQJ -6� 7DHEH %� %XUKDQ $� 5 5DKLP :2� 8ML $NWLYLWDV $QWLEDNWHUL

(NVWUDN (WLODVHWDW 'DXQ 6LULK +LMDX �3LSHU EHWOH /�� WHUKDGDS %DNWHUL

6WDSK\ORFRFFXV HSLGHUPLGLV� ,-367� ����������

�� $XOLD 6\DKULQDVWLWL 7� 'MDPDO $� ,UDZDWL /� 3HUEHGDDQ 'D\D +DPEDW (NVWUDN 'DXQ

6LULK +LMDX � 3LSHU EHWOH /� � GDQ 'DXQ 6LULK 0HUDK � 3LSHU FURFDWXP 5XL] 	 3DY �

WHUKDGDS 3HUWXPEXKDQ (VFKHULFKLD FROL� -XUQDO .HVHKDWDQ $QGDODV� ����������
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'RGL ,UZDQGL� $L (PDOLD 6XNPDZDWL _ ��

�� %XVWDQXVVDODP %� $SULDVL '� 6XKDUGL (� -DHQXGLQ '� (IHNWLYLWDV $QWLEDNWHUL

(NVWUDN 'DXQ 6LULK �3LSHU EHWOH /LQQ� 7HUKDGDS 6WDSK\ORFRFFXV DXUHXV $7&&

������ )LWRIDUPDND -XUQDO ,OPX )DUPDVL� ����������

�� %HWD $� 'HZL &� +LPDZDQWR ':,$� 0DV\NXUL 0� 5HQGHPHQ 7DU 3LUROLVLV

6DPSDK .RWD GHQJDQ .RPSRVLVL 2UJDQLN � $QRUJDQLN � �� � �� � Z � Z �� -

(NRVDLQV� ������������±��

�� (UDZDWL (� .LUDQD 7:� %XGL\DWL (� 6HGLDZDQ :%� 'LVWLODVL $VDS &DLU +DVLO

3LUROLVLV /LPEDK 6HUEXN *HUJDML .D\X *OXJX� ,Q� 6LPSRVLXP 1DVLRQDO 5$3, ;,9

� ���� )7 806� ����� S� ���±��

��� (PDOLD 6XNPDZDWL $� ,UZDQGL '� 3HQJHPEDQJDQ 6HGLDDQ 2EDW .XPXU %HUEDKDQ

$NWLI $VDS &DLU 'DXQ 6LULK +LMDX �3LSHU EHWOH /�� �����

��� ,UZDQGL '� (PDOLD 6XNPDZDWL $� 8OID '0� &KHPLFDO &RPSRXQG 2I /LTXLG

6PRNH 'HULYHG )URP /HDI 2I 3LSHU EHWOH / $QG 3LSHU FURFDWXP 5XL] 	 3DY�

6DQLWDV -XUQDO 7HNQRORJL 'DQ 6HQL .HVHKDWDQ� ����������±���

��� 6HSWL DQGLQL 0� 3DUDPHWHU 8WDPD $VDS &DLU 8QWXN 6WDQGDU 1DVLRQDO ,QGRQHVLD�

,QVWLWXW 3HUWDQLDQ %RJRU� �����
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