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3HPDQIDDWDQ FDVD GDODP REVHUYDVL PRWLOLWDV VSHUPDWR]RD VHPHQ FDLU

6DSL 0DGXUD GDODP SHQJHQFHU EHUEHGD

'LDQ 5DWQDZDWL�� 1XUXO ,VQDLQL� GDQ 7ULQLO 6XVLODZDWL�

�/RND 3HQHOLWLDQ 6DSL 3RWRQJ� *UDWL 3DVXUXDQ� ,QGRQHVLD
�)DNXOWDV 3HWHUQDNDQ� 8QLYHUVLWDV %UDZLMD\D 0DODQJ� ,QGRQHVLD

&RUUHVSRQGHQFH DXWKRU� GLDQBVDSR#\DKRR�FR�LG GDQ WULQLOBVXVLODZDWL#\DKRR�FRP

$%675$&7 � 7KH SXUSRVH RI WKLV VWXG\ ZDV WR PHDVXUH WKH PRWLOLW\ RI 0DGXUD EXOO

VSHUPDWR]RD XVLQJ WKUHH GLIIHUHQW GLOXHQWV �WULV DPLQRPHWKDQH� &(3�� DQG VNLP PLON�

GXULQJ FROG VWRUDJH� 7KH UHVHDUFK PDWHULDO XVHG ZHUH � 0DGXUD EXOOV� &ROOHFWLQJ VHPHQ

PHWKRG XVHG DUWLILFLDO YDJLQD� IROORZHG E\ IUHVK VHPHQ DQDO\VLV DQG SURFHVVLQJ RI OLTXLG

VHPHQ� 2EVHUYDWLRQ RI OLTXLG VHPHQ TXDOLW\ ZDV FDUULHG RXW XS WR WKH �WK GD\V RI FROG

VWRUDJH� 0RWLOLW\ H[DPLQDWLRQ RI VHPHQ OLTXLG XVHG &RPSXWHUL]HG $VVLVWHG 6HPHQ

$QDO\VLV �&$6$�� QDPHO\ 6&$ Y����� 7KH SDUDPHWHUV PHDVXUHG ZHUH� SURJUHVVLYH

PRWLOLW\� PRWLOLW\� YHORFLW\ VWUDLJKW OLQHDU �96/�� YHORFLW\ FXUYH OLQHDU �9&/�� YHORFLW\

DYHUDJH SDWKZD\ �9$3�� VWUDLJKWQHVV �675�� OLQHDULW\ �/,1�� ZREEOH �:2%��

K\SHUDFWLYLW\ �+�� %HDW FURVV IUHTXHQF\ �%&)�� DPSOLWXGH ODWHUDO KHDG �$/+�� 'DWD ZDV

DQDO\]HG E\ 0LQLWDE ��� 0RWLOLW\ DQG SURJUHVVLYH PRWLOLW\ RI VSHUPDWR]RD LQ WULV

DPLQRPHWKDQH DQG &(3�� ZHUH KLJKHU WKDQ VNLP PLON IRU � GD\V RI FROG VWRUDJH� 7KH

9&/ YDOXH RI WULV DPLQRPHWKDQH ZDV KLJKHU WKDQ &(3�� DQG VNLP PLON� 96/ VFRUHV

EDUHO\ VKRZ WKH GLIIHUHQFH DPRQJ GLOXHQWV� 9$3 YDOXHV LQ WULV DPLQRPHWKDQHDQG

&(3�� DUH KLJKHU WKDQ VNLP PLON DW WKH EHJLQQLQJ RI VWRUDJH� 7KH /,1� 675 DQG :2%

YDOXHV RI WKH &(3�� DQG VNLP PLON \LHOG KLJKHU YDOXHV WKDQ WULV

DPLQRPHWKDQH� 7KH SHUFHQWDJH YDOXH RI K\SHUDFWLYLW\ VSHUPDWR]RD ZDV VDPH DPRQJ

GLOXHQWV� 7KH $/+ YDOXH RI WULVDPLQRPHWKDQH ZDV KLJKHU WKDQ &(3�� DQG VNLP PLON�

%&) YDOXHV LQ &(3�� ZDV KLJKHU WKDQ VNLP PLON DQG WULV DPLQRPHWKDQH� 7ULV

DPLQRPHWKDQH DQG &(3�� FDQ VXSSRUW WKH PRWLOLW\ RI 0DGXUD EXOO VSHUPDWR]RD WKDQ

VNLP PLONIRU � GD\V RI VWRUDJH�

.H\ZRUGV� PRWLOLW\� 0DGXUD EXOO� &$6$

3(1'$+8/8$1

6DSL 0DGXUD PHUXSDNDQ VDODK

VDWX SODVPD QXWIDK VDSL SRWRQJ GL

,QGRQHVLD \DQJ OD\DN GLOHVWDULNDQ�

.HEHUODQJVXQJDQ SRSXODVL VDSL 0DGXUD

KDUXV WHWDS WHUMDJD DJDU WLGDN WHUMDGL

NHSXQDKDQ� 6DODK VDWX XSD\D XQWXN

PHQGXNXQJ SURJUDP SHPELELWDQ EHUXSD

VHOHNVL� GDSDW GLODNXNDQ GHQJDQ

SHQ\HEDUDQ SHMDQWDQ SHPDFHN PDXSXQ

VHPHQ EHNX XQWXN ZLOD\DK \DQJ

NHNXUDQJDQ SHMDQWDQ �.XWVL\DK� ������

6HLULQJ GDODP SHUNHPEDQJDQQ\D�

WHUGDSDW EHEHUDSD NHOHPDKDQ VHPHQ

EHNX GLDQWDUDQ\D WLGDN GDSDW

PHPSHUWDKDQNDQ NXDOLWDV VHPHQ VHODPD

SURVHV SHPEHNXDQ� 6HPHQ FDLU

PHQDZDUNDQ EHUEDJDL NHOHELKDQ

GLDQWDUDQ\D� VDUDQD GDQ SUDVDUDQD \DQJ

OHELK VHGHUKDQD� HILVLHQ GDQ PDPSX

PHPSHUWDKDQNDQ NXDOLWDV VSHUPDWR]RD
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VHODPD SHQ\LPSDQDQ � �� KDUL

�9LVKZDQDWK DQG 6KDQQRQ� ������

7HUGDSDW EDQ\DN IDNWRU \DQJ

PHPSHQJDUXKL NHEHUKDVLODQ VHPHQ FDLU�

VDODK VDWX GLDQWDUDQ\D DGDODK SHQJHQFHU�

%HEHUDSD IXQJVL GDUL SHQJHQFHU

GLDQWDUDQ\D� PHQDPEDK YROXPH VHPHQ�

EXIIHU�SHQ\DQJJD� VXPEHU QXWULVL�

PHQFHJDK FROG FKRFN� PHQJDQGXQJ

DQWLELRWLND �DQWL EDNWHUL�� PHQFLSWDNDQ

OLQJNXQJDQ \DQJ NRQGXVLI� GDQ VHEDJDL

NULRSURWHNWDQ �.RVWDPDQ GDQ 6XWDPD�

������ %HEHUDSD SHQJHQFHU \DQJ VXGDK

EDQ\DN GLJXQDNDQ DGDODK WULV

DPLQRPHWKDQHH� &(3�� GDQ VXVX VNLP�

6HWLDS SHQJHQFHU PHPSXQ\DL

NHNXUDQJDQ GDQ NHOHPDKDQ GDODP

SHPDQIDDWDQQ\D�

7ULV DPLQRPHWKDQH PHUXSDNDQ

SHQJHQFHU \DQJ VXGDK EDQ\DN

GLJXQDNDQ VHEHOXPQ\D GDQ PHPSXQ\DL

SHUIRUPDQ \DQJ EDLN GDODP PHQGXNXQJ

NXDOLWDV VSHUPDWR]RD �<RKDQD HW DO��

����� :LUDWUL HW DO�� ����� 7DPELQJ HW

DO�� ������ 6HGDQJNDQ &(3��

PHPSXQ\DL NHXQJJXODQ GLDQWDUDQ\D

DGDODK PHQJDQGXQJ NRPSRVLVL LRQ GDQ

RVPRODULWDV \DQJ PHQ\HUXSDL NRPSRVLVL

LRQ FDLUDQ SODVPD GL HSLGLGLPLV

VHKLQJJD GDSDW PHQGXNXQJ NXDOLWDV

VSHUPDWR]RD� PRWLOLWDV GDQ LQWHJULWDV

PHPEUDQ VSHUPDWR]RD �'XFKD HW DO��

����� ,QGULDQL HW DO�� ����� 3XUZRLVWUL HW

DO�� ������ 6XVX VNLP PHUXSDNDQ VDODK

VDWX EDKDQ \DQJ GDSDW GLJXQDNDQ

VHEDJDL SHQJHQFHU VHPHQ GDODP

SURVHVLQJ VHPHQ FDLU� 6XVX PHUXSDNDQ

FDLUDQ SHQ\DQJJD �EXIIHU� \DQJ EHUVLIDW

DODPL� QDPXQ PHPSXQ\DL HIHN \DQJ

OHELK UHQGDK GDUL DVDP VLWUDW �$ULILDQWLQL

HW DO�� ������ .HXQJJXODQ VXVX VNLP

GLDQWDUDQ\D PDPSX PHQGXNXQJ

NXDOLWDV VHPHQ WHWDS EDLN� NHWHUVHGLDDQ

PXGDK GDQ HNRQRPLV �$NKWHU HW DO��

������ 3HQJHQFHU VXVX VNLP PDPSX

PHQGXNXQJ PRWLOLWDV VHWHODK WKDZLQJ

OHELK RSWLPDO GLEDQGLQJNDQ GHQJDQ

SHQJHQFHU ODLQQ\D�

$QDOLVLV NXDOLWDV VHPHQ FDLU

VHODPD SHQ\LPSDQDQ GLODNXNDQ XQWXN

PHQJHWDKXL VWDWXV NHOD\DNDQ VHPHQ FDLU�

3DUDPHWHU PRWLOLWDV� YLDELOLWDV GDQ

LQWHJULWDV PHPEUDQ ELDVDQ\D GLJXQDNDQ

XQWXN PHQHQWXNDQ NXDOLWDV VHPHQ FDLU

VHODPD SHQ\LPSDQDQ� 0RWLOLWDV

VSHUPDWR]RD GDSDW GLXNXU VHFDUD YLVXDO

PDXSXQ PHQJJXQDNDQ &$6$� +DVLO

SHQLODLDQ PRWLOLWDV GHQJDQ &$6$ OHELK

RE\HNWLI� DNXUDW� UHSHDWDEOH GDQ

WHUVWDQGDU� 6WDQGDU SHQLODLDQ &$6$

EHUGDVDUNDQ SROD JHUDNDQ GDQ OLQWDVDQ

�WUDMHFWRU\� VSHUPDWR]RD� �6LPRQLN HW

DO�� ����� 'LGLRQ� ����� $PDQQ DQG

:DEHUVNL� ����� /DQJH�&RQVLJOLR HW DO��

����� 6DUDVWLQD� ������

7XMXDQ SHQHOLWLDQ LQL DGDODK

PHQJDQDOLVD PRWLOLWDV VSHUPDWR]RD

VHPHQ FDLU 6DSL 0DGXUD GHQJDQ

PHQJJXQDNDQ SHQJHQFHU EHUEHGD

VHODPD VLPSDQ GLQJLQ�

0$7(5, '$1 0(72'(

0DWHUL SHQHOLWLDQ

3HQHOLWLDQ PHQJJXQDNDQ � HNRU

VDSL MDQWDQ 0DGXUD XPXU ��� WDKXQ�

/RNDVL SHQHOLWLDQ DGDODK NDQGDQJ

SHUFREDDQ GDQ /DERUDWRULXP

5HSURGXNVL 7HUQDN /ROLW 6DSL 3RWRQJ

�*UDWL� 3DVXUXDQ�� 'XUDVL SHQHOLWLDQ �

EXODQ� PXODL EXODQ 'HVHPEHU �����

-DQXDUL �����

0HWRGH SHQHOLWLDQ

6DSL MDQWDQ GLWDPSXQJ VHEDQ\DN

� NDOL XQWXN PHQJKDVLONDQ �� XODQJDQ�

3HQDPSXQJDQ GLODNXNDQ SDGD SDJL KDUL

SXNXO ����������� :,%� GHQJDQ

PHQJJXQDNDQ YDJLQD EXDWDQ� +DQ\D

VHPHQ GHQJDQ NXDOLWDV EDLN \DQJ

GLSURVHV PHQMDGL VHPHQ FDLU�

3HPEXDWDQ VHPHQ FDLU GLDZDOL GHQJDQ

SHUKLWXQJDQ NRQVHQWUDVL VSHUPDWR]RD

GDODP VHPHQ VHJDU XQWXN VHODQMXWQ\D

GLMDGLNDQ GDVDU SHUKLWXQJDDQ MXPODK

SHQJHQFHU \DQJ GLEXWXKNDQ� 5XPXV



-� ,OPX�,OPX 3HWHUQDNDQ �� ������ ± ��

'2, � ���������XE�MLLS��������������� ��

\DQJ GLJXQDNDQ GDODP SHQJHQFHUDQ LQL

DGDODK�

9�0�  9�0��

.HWHUDQJDQ

9�� YROXPH VHPHQ VHJDU

0�� NRQVHQWUDVL VHPHQ VHJDU

9�� YROXPH VHPHQ FDLU

�VHPHQ VHJDU � SHQJHQFHU

0�� NRQVHQWUDVL VHPHQ FDLU

���� MXWD�PO�

7DUJHW NRQVHQWUDVL VSHUPDWR]RD

SDGD VHPHQ FDLU DGDODK ��� MXWD�PO�

6HPHQ FDLU GLWHPSDWNDQ SDGD WDEXQJ

UHDNVL NDFD� GLWXWXS GHQJDQ SODVWLF ZUDS

GDQ GLOHWDNNDQ GDODP EDFNHU JODVV

WDQSD ZDWHU MDFNHW� 3HQ\LPSDQDQ VHPHQ

FDLU GDODP UHIULJHUDWRU VXKX ����& GDQ

GLODNXNDQ REVHUYDVL VHFDUD EHUNDOD�

6HWLDS VHPHQ VHJDU \DQJ OD\DN

GLSURVHV PHQMDGL VHPHQ FDLU GLFDPSXU

GDODP WLJD SHQJHQFHU EHUEHGD� 7HUGDSDW

WLJD SHQJHQFHU \DQJ GLJXQDNDQ GDODP

SHQHOLWLDQ LQL \DLWX WULV DPLQRPHWKDQHH�

&(3�� GDQ VXVX VNLP� .RPSRVLVL WLJD

SHQJHQFHU \DQJ GLJXQDNDQ GDODP

SHQHOLWLDQ LQL WHUWHUD SDGD 7DEHO ��

7DEHO �� .RPSRVLVL 3HQJHQFHU 6HPHQ &DLU�

3HQJHQFHU .RPSRVLVL EDKDQ GDODP SHQJHQFHU

3HQJHQFHU , �7ULV $PLQRPHWKDQH� WULV DPLQRPHWKDQH ����� J� DVDP VLWUDW ����� J�

ODNWRVD ����� J� IUXNWRVD ����� J� NXQLQJ WHOXU

���� VWUHSWRP\FLQ ����� J� DTXDGHVW �� PO GDQ

SHQLFLOOLQ ����� J�

3HQJHQFHU ,, �&(3��� .&O � PPRO�/� 1D&O �� PPRO�/� 0J&O��+�2��
� PPRO�/� &D&O��+�2�� � PPRO�/� 1D+&2�

����PPRO�/� 1D+�32� � PPRO�/� .+�32� ��

PPRO� /� 6RUELWRO � J�/� )UXNWRVD �� PPRO�/�

7ULV ����� PPRO�/� JHQWDPLFLQ�6 ���� J�/� DVDP

VLWUDW �� PPRO�/� NXQLQJ WHOXU ��� GDQ SXWLK

WHOXU �����

3HQJHQFHU ,,, �6XVX VNLP� VXVX VNLP� JOXNRVD� DTXDGHV VWHULO� DQWLELRWLN

�SHQLVLOLQ GDQ VWUHSWRPLVLQ�� NXQLQJ WHOXU ����

3HQJDPDWDQ NXDOLWDV VHPHQ FDLU

�SDUDPHWHU PRWLOLWDV VSHUPDWR]RD�

GLODNXNDQ VHODPD � KDUL PHQJJXQDNDQ

VLVWHP &$6$ \DLWX 6SHUP &ODVV

$QDO\]HU �6&$� Y� ���� 0LFURSWLF�

%DUFHORQD� 6SDQ\RO� 6WDQGDU IUDPH UDWH

�)5� \DQJ GLJXQDNDQ &$6$ DGDODK ��

ISV �IUDPH SHU VHFRQG��

$QDOLVLV NXDOLWDV VHPHQ VHJDU

3HQJXNXUDQ S+ VHPHQ

GLODNXNDQ GHQJDQ PHQJJXQDNDQ S+

LQGLNDWRU �6XVLODZDWL� ������ 3HQLODLDQ

ZDUQD GDQ NRQVLVWHQVL VHFDUD VXE\HNWLI

GHQJDQ PHQJJHUDNNDQ VHPHQ SDGD

WDEXQJ EHUVNDOD �6XVLODZDWL� ������

3HQLODLDQ YROXPH VHPHQ PHQJJXQDNDQ

WDEXQJ EHUVNDOD �6XVLODZDWL� ������

3HQLODLDQ PRWLOLWDV VHFDUD VXE\HNWLI ROHK

��� DQDOLV� 3HQLODLDQ JHUDN PDVD

PHQJJXQDNDQ PLNURVNRS SHUEHVDUDQ ��

; ��� VWDQGDU SHQLODLDQ PHQJDFX SDGD

�6XVLODZDWL� ������ 3HUKLWXQJDQ

NRQVHQWUDVL GHQJDQ PHQJJXQDNDQ

KDHPRF\WRPHWHU �+DIH]� ����� $[ HW DO�

������ 7RWDO VSHUPD PRWLO �760�

GLKLWXQJ GHQJDQ PHQJDOLNDQ YROXPH [

PRWLOLWDV [ NRQVHQWUDVL GDODP VDWXDQ

MXWD�PO�
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$QDOLVLV PRWLOLWDV VSHUPDWR]RD

GHQJDQ &$6$

$QDOLVLV GLDZDOL GHQJDQ

PHQJDPELO VDPSHO VHPHQ FDLU VHEDQ\DN

��� �O� GLOHWDNNDQ GDODP REMHFW JODVV

VXKX ���& GDQ WXWXS GHQJDQ FRYHU JODVV�

0LNURVNRS GLSRVLVLNDQ SDGD SHUEHVDUDQ

�� [ �� GDQ IDVH NRQWUDV S+��

'LODNXNDQ SHPDVDQJDQ JUHHQ ILOWHU SDGD

FHUPLQ UHIOHNWRU GDQ GLDWXU FDKD\D VHUWD

GLDIUDJPD� GLVHVXDLNDQ GHQJDQ VWDQGDU

ZDUQD SDGD OD\DU NRPSXWHU �$QRQLPRXV�

������ 3HQJDPELODQ JDPEDU

VSHUPDWR]RD SDGD OD\DU PRQLWRU

VHEDQ\DN � JDPEDU �ILHOG�� +DVLO DQDOLVD

EHUXSD QLODL UDWD�UDWD DWDXSXQ QLODL

VHWLDS JDPEDU WHUVDML GDODP ILOH H[FHO�

$QDOLVLV YLDELOLWDV GDQ DEQRUPDOLWDV

3HPHULNVDDQ YLDELOLWDV GDQ

DEQRUPDOLWDV VHPHQ VHJDU GLDZDOL

GHQJDQ PHPEXDW VPHDU VHPHQ

PHQJJXQDNDQ REMHFW JODVV� 'LODNXNDQ

SHQFDPSXUDQ � WHWHV VHPHQ GHQJDQ �

WHWHV SHZDUQD HRVLQ QHJURVLQ NHPXGLDQ

GLFDPSXU GHQJDQ RVH� GLXODV GDQ

GLILNVDVL GHQJDQ DSL� 3HPHULNVDDQ

VPHDU VHPHQ GHQJDQ PHQJJXQDNDQ

PLNURVNRS SHUEHVDUDQ ���� [�

'LODNXNDQ HYDOXDVL VHEDQ\DN ���

VSHUPDWR]RD� VSHUPDWR]RD PDWL DNDQ

EHUZDUQD PHUDK VHGDQJNDQ

VSHUPDWR]RD KLGXS EHUZDUQD WUDQVSDUDQ�

,GHQWLILNDVL QRUPDO GDQ DEQRUPDOLWDV

VSHUPDWR]RD VDPSDL GHQJDQ ���

VSHUPDWR]RD� -HQLV DEQRUPDOLWDV

PHQJDFX SDGD +DIH] ������� 1LODL \DQJ

GLGDSDWNDQ� GLEDJL GHQJDQ MXPODK WRWDO

VSHUPDWR]RD \DQJ GLDPDWL �KLGXS GDQ

PDWL DWDX QRUPDO GDQ WLGDN QRUPDO� GDQ

GLNDOLNDQ ���� �$[ HW DO�� �����

VHKLQJJD GLGDSDWNDQ SHUVHQWDVL

YLDELOLWDV GDQ DEQRUPDOLWDV VSHUPDWR]RD�

3DUDPHWHU SHQHOLWLDQ GDQ DQDOLVLV

GDWD

3DUDPHWHU \DQJ GLXNXU GDODP

VWXGL LQL GLDQWDUDQ\D DGDODK ZDUQD� S+�

NRQVLVWHQVL� NRQVHQWUDVL� YROXPH� JHUDN

PDVD� YLDELOLWDV� DEQRUPDOLWDV

VSHUPDWR]RD GDQ WRWDO VSHUPDWR]RD

PRWLO SDGD VHPHQ VHJDU� 3DUDPHWHU

VHPHQ FDLU \DQJ GLXNXU PHQJJXQDNDQ

6&$ Y� ���� GLDQWDUDQ\D DGDODK�

PRWLOLWDV SURJUHVLI� PRWLOLWDV� KLSHUDNWLI�

96/� 9&/� 9$3� /,1� 675� %&)�

:2% GDQ $/+�

5DQFDQJDQ SHQHOLWLDQ

PHQJJXQDNDQ 5$/ �5DQFDQJDQ $FDN

/HQJNDS� SROD VHDUDK� 'DWD GLVDMLNDQ

GDODP EHQWXN ILOH H[FHO GDQ GLDQDOLVD

PHQJJXQDNDQ 0LQLWDE ���

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

.XDOLWDV VHPHQ VHJDU

+DVLO SHQDPSXQJDQ VHPHQ VDSL

MDQWDQ 0DGXUD VHODPD NHJLDWDQ

SHQHOLWLDQ GDQ NXDOLWDV VHPHQ VHJDU VDSL

0DGXUD WHUWHUD SDGD 7DEHO ��

7DEHO �� .XDOLWDV VHPHQ VHJDU 6DSL 0DGXUD

1R 3DUDPHWHU .XDOLWDV 6HPHQ 6HJDU +DVLO $QDOLVD

� 9ROXPH �PO� ��� � ���

� 3+ ��� � ���

� :DUQD .UHP EHQLQJ

� .RQVLVWHQVL 6HGDQJ�NHQWDO

� .RQVHQWUDVL �MXWD�PO� ������ � �����

� *HUDN 0DVVD ��� � ���

� 9LDELOLWDV ��� ���� � ���

� 0RWLOLWDV SURJUHVLI ��� ���� � ���

� 7RWDO 6SHUPDWR]RD 0RWLO �MXWD� ������ � �����

�� $EQRUPDOLWDV ��� ��� � ���
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7DEHO �� PHQXQMXNNDQ EDKZD

NXDOLWDV VHPHQ VHJDU VDSL 0DGXUD EDLN

GDQ OD\DN GLSURVHV PHQMDGL VHPHQ FDLU�

0RWLOLWDV ��� VXGDK PHPHQXKL NULWHULD

NXDOLWDV VHPHQ VWDQGDU VDSL MDQWDQ

PHQXUXW $[ HW DO� ������ \DLWX ����

0RWLOLWDV VHPHQ VHJDU ��� OD\DN

GLSURVHV PHQMDGL VHPHQ FDLU GDQ VHPHQ

EHNX� 7RWDO VSHUPDWR]RD PRWLO �760�

PHQFDSDL ������ MXWD�

.RQVHQWUDVL VSHUPDWR]RD GL DWDV

���� MXWD�PO PHQXQMXNNDQ VHPHQ WHODK

PHPHQXKL VWDQGDU VHPHQ VDSL MDQWDQ

��������� MXWD�PO�� 1LODL YLDELOLWDV

����� GDQ DEQRUPDOLWDV VSHUPDWR]RD

���� VXGDK PHPHQXKL VWDQGDU NXDOLWDV

VHPHQ VDSL MDQWDQ PHQXUXW $[ HW DO�

������ \DLWX ��� GDQ �����

$EQRUPDOLWDV \DQJ GLWHPXNDQ GDODP

VHPHQ VDSL 0DGXUD GLDQWDUDQ\D� NHSDOD

VSHUPDWR]RD VDMD �GHFDSLWDWHG KHDG

VSHUPV�� NHSDOD VSHUPDWR]RD NHFLO

�PLFURFKHSDOXV VSHUPV�� NHSDOD EHQWXN

EXDK SHDU �SHDU VKDSH VSHUPV��

VSHUPDWR]RD HNRU PHOLQJNDU �FRLOHG WDLO

VSHUPV� GDQ NHSDOD VSHUPDWR]RD JDQGD

�GRXEOH KHDG VSHUPV��

0RWLOLWDV VSHUPDWR]RD VHPHQ FDLU

6DSL 0DGXUD GHQJDQ WLJD SHQJHQFHU

EHUEHGD�

0RWLOLWDV GDQ PRWLOLWDV SURJUHVLI

+DVLO SHQJDPDWDQ PRWLOLWDV GDQ

PRWLOLWDV SURJUHVLI VSHUPDWR]RD VHPHQ

FDLU VDSL 0DGXUD VHODPD SHQ\LPSDQDQ

GLQJLQ WHUWHUD SDGD 7DEHO ��

7DEHO �� 0RWLOLWDV GDQ PRWLOLWDV SURJUHVLI VSHUPDWR]RD VHPHQ FDLU 6DSL 0DGXUD VHODPD

VLPSDQ GLQJLQ�

.HWHUDQJDQ� VXSHUVNULS \DQJ EHUEHGD SDGD EDULV \DQJ VDPD PHQXQMXNNDQ SHUEHGDDQ

\DQJ VLJQLILNDQ �3�������

%HUGDVDUNDQ 7DEHO �� GLNHWDKXL

EDKZD PRWLOLWDV VSHUPDWR]RD SDGD DZDO

SHQ\LPSDQDQ WLGDN PHQXQMXNNDQ

SHUEHGDDQ Q\DWD� 1DPXQ SDGD

SHQ\LPSDQDQ KDUL NH ��� PHQXQMXNNDQ

SHUEHGDDQ \DQJ Q\DWD DQWDU SHQJHQFHU

�3������� 3DGD +� GDQ +� PRWLOLWDV

VSHUPDWR]RD GDODP SHQJHQFHU WULV

3DUDPHWHU +DUL

NH� �+�

3HQJHQFHU

7ULV

$PLQRPHWKDQH &(3�� 6XVX VNLP

0RWLOLWDV ��� � ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

� ���� � ���D ���� � ���DE ���� � ���E

� ���� � ���D ���� � ���D ���� � ���E

� ���� � ���D ���� � ����DE ���� � ����E

0RW 3URJUHVLI � ���� � ���D ���� � ���D ���� � ���E

��� � ���� � ���D ���� � ���D ���� � ����E

� ���� � ���D ���� � ����DE ���� � ���E

� ���� � ���D ���� � ����DE ���� � ���E

� ���� � ���D ���� � ���DE ���� � ���E

� ���� � ���D ���� � ����DE ���� � ���E
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DPLQRPHWKDQH ������� ������ VHFDUD

Q\DWD �3������ OHELK WLQJJL GDULSDGD

VXVX VNLP ������� ������� QDPXQ WLGDN

EHUEHGD Q\DWD GHQJDQ &(3�� �������

������� 3DGD +� PRWLOLWDV VSHUPDWR]RD

GDODP SHQJHQFHU WULV DPLQRPHWKDQH

������� GDQ &(3�� ������� OHELK WLQJJL

VHFDUD Q\DWD GDULSDGD SHQJHQFHU VXVX

VNLP ��������

1LODL PRWLOLWDV SURJUHVLI

VSHUPDWR]RD DQWDU SHQJHQFHU

PHQXQMXNNDQ SHUEHGDDQ Q\DWD VHODPD

SHQ\LPSDQDQ GLQJLQ� 3DGD +� GDQ +�

PRWLOLWDV SURJUHVLI SDGD SHQJHQFHU WULV

DPLQRPHWKDQH ������� ����� GDQ &(3�

� ������� ������ OHELK WLQJJL VHFDUD

Q\DWD �3������ GDULSDGD SHQJHQFHU VXVX

VNLP ������� ������� 6HGDQJNDQ SDGD

+��+� PRWLOLWDV SURJUHVLI VSHUPDWR]RD

GDODP SHQJHQFHU WULV DPLQRPHWKDQH

EHUEHGD Q\DWD �3������ OHELK WLQJJL

������� ������ ������ ������

GDULSDGD SHQJHQFHU VXVX VNLP �������

������ ������ ������� QDPXQ WLGDN

EHUEHGD Q\DWD GHQJDQ SHQJHQFHU &(3��

������ ������ ������ �������

3HQLODLDQ PRWLOLWDV GDQ PRWLOLWDV

SURJUHVLI VSHUPDWR]RD PHQJJXQDNDQ

6&$ ���� PHQJDFX SDGD VWDQGDU :+2�

3HUVHQWDVL PRWLOLWDV VSHUPDWR]RD

PHUXSDNDQ SHUVHQWDVL VSHUPDWR]RD \DQJ

PHPSXQ\DL 9$3��� �P�V� 6HGDQJNDQ

SHUVHQWDVL PRWLOLWDV SURJUHVLI

VSHUPDWR]RD PHUXSDNDQ SHUVHQWDVL

VSHUPDWR]RD GHQJDQ QLODL 9$3 !��

�P�V �&RQWUL HW DO�� ������ +DVLO

SHQHOLWLDQ ODLQ PHQ\DWDNDQ EDKZD

NULWHULD VSHUPDWR]RD PRWLO SURJUHVLI

DSDELOD NHFHSDWDQ JHUDN !�� �P�V GDQ

VSHUPDWR]RD PRWLO DSDELOD NHFHSDWDQ

JHUDN !� �P�V �0DVVDQ\L HW DO� ������

1LODL PRWLOLWDV� PRWLOLWDV SURJUHVLI GDQ

LQWHJULWDV PHPEUDQ EHUSHUDQ SHQWLQJ

GDODP PHQGXNXQJ IHUWLOLWDV VDSL MDQWDQ

�$EDYLVDQL HW DO�� ������ 0HPEUDQ \DQJ

LQWDFW �XWXK� EHUIXQJVL GDODP

PHPEDQJXQ LNDWDQ GHQJDQ ]RQD

SHOOXFLGD� .HPDPSXDQ VSHUPDWR]RD

PHQHPEXV FXPXOXV GDQ ]RQD SHOOXFLGD

PHPEXWXKNDQ PRWLOLWDV VSHUPDWR]RD

\DQJ EDLN �'XFKD HW DO�� ����� 6LQJK HW

DO�� ������

6HODPD PDVD VLPSDQ WHUGDSDW

SHQXUXQDQ PRWLOLWDV GDQ PRWLOLWDV

SURJUHVLI VSHUPDWR]RD VHFDUD EHUWDKDS�

'HUDMDW SHQXUXQDQ PRWLOLWDV GDQ

PRWLOLWDV SURJUHVLI SDGD SHQJHQFHU WULV

DPLQRPHWKDQH OHELK UHQGDK GDULSDGD

&(3�� GDQ VXVX VNLP� 3HQJHQFHU WULV

DPLQRPHWKDQH GDQ &(3�� GDSDW

PHPSHUWDKDQNDQ PRWLOLWDV GDQ PRWLOLWDV

SURJUHVLI VSHUPDWR]RD VHODPD PDVD

VLPSDQ� 3DGD +�� PRWLOLWDV SURJUHVLI

VSHUPDWR]RD GDODP SHQJHQFHU WULV

DPLQRPHWKDQ GDQ &(3�� DGDODK �����

GDQ ������ +DVLO SHQHOLWLDQ /XNPDQ HW

DO ������ PHQ\DWDNDQ EDKZD PRWLOLWDV

VHPHQ FDLU SDGD VDSL %DOL SDGD KDUL NH��

PHQFDSDL ������ 3HQXUXQDQ PRWLOLWDV

������� GDQ PRWLOLWDV SURJUHVLI �������

VSHUPDWR]RD GDODP SHQJHQFHU VXVX

VNLP OHELK WLQJJL �GUDVWLV� VHODPD

VLPSDQ GLQJLQ�

3HQXUXQDQ PRWLOLWDV GLVHEDENDQ

DGDQ\D SHQJXUDVDQ VXPEHU HQHUJL

VHODPD SHQ\LPSDQDQ GLQJLQ� +DO LQL

GLGXJD NDUHQD VXPEHU HQHUJL GDODP

VXVX VNLP \DQJ WHUEDWDV \DLWX JOXNRVD�

6HGDQJNDQ SDGD SHQJHQFHU WULV

DPLQRPHWKDQH GDQ &(3�� VXPEHU

HQHUJL PHOLSXWL ODNWRVD GDQ IUXNWRVD

�WULV DPLQRPHWKDQH� VHUWD IUXNWRVD GDQ

VRUELWRO �&(3���� (QHUJL \DQJ

GLJXQDNDQ XQWXN EHUJHUDN EHUDVDO GDUL

VLNOXV NUHEV� WUDQVIHU HOHNWURQ

SKRVSRULODVL RNVLGDWLI GDODP EHQWXN

$73 GDQ $03 \DQJ EHUIXQJVL

PHQJXEDK IUXNWRVD PHQMDGL DVDP ODNWDW

GDQ &2�� .RPSRVLVL ODLQ \DQJ

EHUSHQJDUXK GDODP SHQJHQFHU WHUKDGDS

PRWLOLWDV VSHUPDWR]RD DGDODK DGDQ\D

EXIIHU� SHQ\DQJJD� 7ULV GDQ VLWUDW GDODP

SHQJHQFHU WULV DPLQRPHWKDQH GDQ &(3�

� EHUIXQJVL GDODP PHPSHUWDKDQNDQ 3+

WHWDS VWDELO �WLGDN WXUXQ� VHKLQJJD

PRWLOLWDV VSHUPDWR]RD WHUMDJD �:LGMD\D�
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������ .RPSRQHQ WHUVHEXW WLGDN

WHUGDSDW GDODP SHQJHQFHU VXVX VNLP

VHKLQJJD S+ OHELK FHSDW WXUXQ GDQ

SHQXUXQDQ PRWLOLWDV GDODP SHQJHQFHU

VXVX VNLP OHELK EHVDU� /DPD VLPSDQ GDQ

PHGLD SHQJHQFHU PHPSHQJDUXKL

PRWLOLWDV VSHUPDWR]RD �=DHQXUL HW DO��

������ 6HODPD SHQ\LPSDQDQ�

PHWDEROLVPH VSHUPDWR]RD WHWDS EHUMDODQ

GHQJDQ PHQJKDVLONDQ KDVLO VDPSLQJ

GLDQWDUDQ\D DVDP ODNWDW� $NXPXODVL

DVDP ODNWDW VHODPD VLPSDQ GLQJLQ GDSDW

PHPSHQJDUXKL PRWLOLWDV VSHUPDWR]RD

�:LGMD\D� ������ 7DUGLI HW DO� ������

PHQ\DWDNDQ PHGLD VXVX VNLP

PHQJKDVLONDQ SHQJHQFHU GHQJDQ

NHNHQWDODQ OHELK WLQJJL VHKLQJJD

PHPSHQJDUXKL SHUJHUDNDQ VSHUPDWR]RD�

.RQGLVL \DQJ EHUEHGD SDGD SHQJHQFHU

WULV DPLQRPHWKDQH GDQ &(3��� GLPDQD

SHQJHQFHU PHPSXQ\DL NHNHQWDODQ OHELK

UHQGDK VHKLQJJD PHPXQJNLQNDQ

VSHUPDWR]RD EHUJHUDN OHELK DNWLI GDQ

WLGDN WHUEDWDVL�

3DGD VHPXD PHGLD SHQJHQFHU

WHUGDSDW SHQDPEDKDQ NXQLQJ WHOXU

VHEDQ\DN ��� �&(3��� GDQ ��� �WULV

DPLQRPHWKDQH GDQ VXVX VNLP�� 6HODLQ

LWX� GDODP SHQJHQFHU &(3�� MXJD

GLWDPEDKNDQ SXWLK WHOXU ���� VHEDJDL

SHQJJDQWL %6$� 0HVNLSXQ GDODP

SUHSDUDVLQ\D SHQJHQFHU VXGDK

GLVHQWULIXVH� QDPXQ WLGDN PHQXWXS

NHPXQJNLQDQ GHEULV PDVLK GDSDW

PHQJJDQJJX SHQLODLDQ VSHUPDWR]RD�

6XVX GDQ WHOXU �DOEXPLQ GDQ HJJ \RON�

PHUXSDNDQ SURGXN ELRORJL� 0DVDODK

XWDPD SDGD SHQJHQFHU EHUEDKDQ GDVDU

VXVX GDQ NXQLQJ WHOXU DGDODK PHUXSDNDQ

SURGXN ELRORJL \DQJ WHUGLUL GDUL

EHEHUDSD NRPSRQHQ \DQJ WLGDN GDSDW

GLVWDQGDULVDVL GDQ EHUVLIDW YDULDWLI�

3HQJJXQDDQ SURGXN ELRORJL WHUVHEXW

PHPXQJNLQNDQ DGDQ\D SDUWLNHO GDQ

GHEULV \DQJ EHUDGD GLDQWDUD

VSHUPDWR]RD VHKLQJJD WHULGHQWLILNDVL

VHEDJDL VWDWLF VSHUP� 7LQJJLQ\D VWDWLF

VSHUP GDSDW PHPELDVNDQ SHQLODLDQ

NDUHQD GDSDW PHQXUXQNDQ SHQLODLDQ

PRWLOLWDV WHUKDGDS VSHUPDWR]RD�

.XDOLWDV VSHUPDWR]RD \DQJ

VHVXQJJXKQ\D PXQJNLQ OHELK EDLN

GDULSDGD KDVLO \DQJ WHUWDPSLO GL &$6$�

%HEHUDSD NRPSRQHQ SURGXN

ELRORJL PHPEHULNDQ HIHN \DQJ

PHQJXQWXQJNDQ� QDPXQ NRPSRQHQ

ODLQQ\D GDSDW PHPEHULNDQ HIHN \DQJ

PHUXJLNDQ WHUKDGDS IXQJVL VSHUPDWR]RD�

.RQVHQWUDVL VSHUPDWR]RD \DQJ WHUODOX

WLQJJL SDGD SHQJHQFHU PHPEHULNDQ HIHN

\DQJ PHUXJLNDQ SDGD PRWLOLWDV

VSHUPDWR]RD� .RQVHQWUDVL \DQJ WLQJJL

PHPEDWDVL UXDQJ JHUDN VSHUPDWR]RD

VHKLQJJD OLQWDVDQ VSHUPDWR]RD \DQJ

VHVXQJJXKQ\D WLGDN GDSDW WHUWDQJNDS

ROHK &$6$ �6&$�� )DNWRU \DQJ ODLQ

DGDODK WLQJJLQ\D SHOXDQJ DQWDU NHSDOD

VSHUPDWR]RD VDOLQJ NROLVL �PHQHPSHO�

VHKLQJJD SHUJHUDNDQ VSHUPDWR]RD

WHUKDPEDW�

9&/� 9$3� 96/

1LODL YHORFLW\ �9&/� 96/ GDQ

9$3� VHPHQ FDLU VDSL 0DGXUD VHODPD

SHQ\LPSDQDQ GLQJLQ WHUWHUD SDGD 7DEHO

��
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7DEHO �� 9&/� 96/ GDQ 9$3 VSHUPDWR]RD VHPHQ FDLU 6DSL 0DGXUD VHODPD VLPSDQ

GLQJLQ�

.HWHUDQJDQ� VXSHUVNULS \DQJ EHUEHGD SDGD EDULV \DQJ VDPD PHQXQMXNNDQ SHUEHGDDQ

\DQJ VLJQLILNDQ �3�������

1LODL 9&/ VHPHQ FDLU VDSL

0DGXUD VHODPD PDVD VLPSDQ

PHQXQMXNNDQ SHUEHGDDQ \DQJ Q\DWD

�3������ DQWDU SHQJHQFHU SDGD +��+��

3DGD +� QLODL 9&/ GDODP SHQJHQFHU

&(3�� OHELK WLQJJL ����� �P�V� VHFDUD

Q\DWD �3������ GDULSDGD VXVX VNLP �����

�P�V� GDQ WLGDN EHUEHGD Q\DWD GHQJDQ

WULV DPLQRPHWKDQH ����� �P�V�� 3DGD

+� QLODL 9&/ GDODP SHQJHQFHU WULV

DPLQRPHWKDQH \DQJ OHELK WLQJJL �����

�P�V� VHFDUD Q\DWD �3������ GDULSDGD

&(3�� ����� �P�V� GDQ VXVX VNLP �����

�P�V�� 3DGD +��+� QLODL 9&/

VSHUPDWR]RD GDODP SHQJHQFHU WULV

DPLQRPHWKDQH ����� �P�V� ���� �P�V�

���� �P�V� OHELK WLQJJL VHFDUD Q\DWD

�3������ GDULSDGD SHQJHQFHU &(3��

����� �P�V� ���� �P�V� ���� �P�V� GDQ

VXVX VNLP ����� �P�V� ��� �P�V� ����

�P�V�� 1LODL 9&/ VSHUPDWR]RD GDODP

SHQJHQFHU WULV DPLQRPHWKDQH OHELK

WLQJJL GDUL SHQJHQFHU ODLQQ\D�

PHQXQMXNNDQ EDKZD YLJRU JHUDNDQ

VSHUPDWR]RD \DQJ OHELK NXDW� 6HODPD

VLPSDQ GLQJLQ SHQXUXQDQ QLODL 9&/

WHUWLQJJL SDGD SHQJHQFHU VXVX VNLP�

GLLNXWL ROHK &(3�� GDQ WULV

DPLQRPHWKDQH� 'HILQLVL GDUL 9&/

DGDODK NHFHSDWDQ VSHUPDWR]RD SDGD

OLQWDVDQQ\D \DQJ GLQ\DWDNDQ GDODP

VDWXDQ �P�V� 1LODL SDUDPHWHU LQL KDQ\D

PHQXQMXNNDQ NHNXDWDQ SHUJHUDNDQ

VSHUPDWR]RD� QDPXQ WLGDN PHPEHULNDQ

LQIRUPDVL WHQWDQJ SURJUHVLYLWDV

VSHUPDWR]RD PDXSXQ DUDK JHUDN

VSHUPDWR]RD �3HUUHDXOW� ������

1LODL 9&/ VHPHQ FDLU VDSL

0DGXUD VHODPD PDVD VLPSDQ

PHQXQMXNNDQ SHUEHGDDQ \DQJ Q\DWD

3DUDPHWHU

+DUL

NH�

�+�

3HQJHQFHU

7ULV

$PLQRPHWKDQH &(3�� 6XVX VNLP

9&/ � ���� � ���DE ���� � ���D ���� � ���E

��P�V� � ���� � ���D ���� � ���E ���� � ���F

� ���� � ���D ���� � ����E ���� � ���E

� ���� � ���D ���� � ���E ���� � ���E

� ���� � ���D ���� � ���E ���� � ���E

� ���� � ��� ���� � ��� ���� � ���

96/ � ���� � ��� ���� � ��� ���� � ���

��P�V� � ���� � ���DE ���� � ���D ���� � ���E

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

9$3 � ���� � ���DE ���� � ���D ���� � ���E

��P�V� � ���� � ���D ���� � ���D ���� � ���E

� ���� � ���D ���� � ���DE ���� � ���E

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���

� ���� � ��� ���� � ��� ���� � ���
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�3������ DQWDU SHQJHQFHU SDGD +��

+��3DGD +� QLODL 9&/ GDODP SHQJHQFHU

&(3�� OHELK WLQJJL ����� �P�V� VHFDUD

Q\DWD �3������ GDULSDGD VXVX VNLP �����

�P�V� GDQ WLGDN EHUEHGD Q\DWD GHQJDQ

WULV DPLQRPHWKDQH ����� �P�V�� 3DGD

+� QLODL 9&/ GDODP SHQJHQFHU WULV

DPLQRPHWKDQH \DQJ OHELK WLQJJL �����

�P�V� VHFDUD Q\DWD �3������ GDULSDGD

&(3�� ����� �P�V� GDQ VXVX VNLP �����

�P�V�� 3DGD +��+� QLODL 9&/

VSHUPDWR]RD GDODP SHQJHQFHU WULV

DPLQRPHWKDQH ����� �P�V� ���� �P�V�

���� �P�V� OHELK WLQJJL VHFDUD Q\DWD

�3������ GDULSDGD SHQJHQFHU &(3��

����� �P�V� ���� �P�V� ���� �P�V� GDQ

VXVX VNLP ����� �P�V� ��� �P�V� ����

�P�V�� 1LODL 9&/ VSHUPDWR]RD GDODP

SHQJHQFHU WULV DPLQRPHWKDQH OHELK

WLQJJL GDUL SHQJHQFHU ODLQQ\D�

PHQXQMXNNDQ EDKZD YLJRU JHUDNDQ

VSHUPDWR]RD \DQJ OHELK NXDW� 6HODPD

VLPSDQ GLQJLQ SHQXUXQDQ QLODL 9&/

WHUWLQJJL SDGD SHQJHQFHU VXVX VNLP�

GLLNXWL ROHK &(3�� GDQ WULV

DPLQRPHWKDQH� 'HILQLVL GDUL 9&/

DGDODK NHFHSDWDQ VSHUPDWR]RD SDGD

OLQWDVDQQ\D \DQJ GLQ\DWDNDQ GDODP

VDWXDQ �P�V� 1LODL SDUDPHWHU LQL KDQ\D

PHQXQMXNNDQ NHNXDWDQ SHUJHUDNDQ

VSHUPDWR]RD� QDPXQ WLGDN PHPEHULNDQ

LQIRUPDVL WHQWDQJ SURJUHVLYLWDV

VSHUPDWR]RD PDXSXQ DUDK JHUDN

VSHUPDWR]RD �3HUUHDXOW� ������

1LODL 96/ VHFDUD XPXQ WLGDN

PHQXQMXNNDQ SHUEHGDDQ Q\DWD VHODPD

SHQ\LPSDQDQ GLQJLQ� 1DPXQ SDGD +�

QLODL 96/ VSHUPDWR]RD GDODP

SHQJHQFHU &(3�� VHFDUD Q\DWD �3������

OHELK WLQJJL GDULSDGD SHQJHQFHU VXVX

VNLP ����� �P�V� QDPXQ WLGDN EHUEHGD

Q\DWD �3!����� GHQJDQ WULV

DPLQRPHWKDQH ����� �P�V�� 'HILQLVL

96/ DGDODK NHFHSDWDQ SHUJHUDNDQ

VSHUPDWR]RD GDODP VDWX MDOXU�DUDK OXUXV

\DQJ GLQ\DWDNDQ GDODP VDWXDQ �P�V�

6HODPD SHQ\LPSDQDQ WHUMDGL SHQXUXQDQ

QLODL 96/ VHFDUD EHUWDKDS� 3DUDPHWHU LQL

PHQXQMXNNDQ SURJUHVLYLWDV JHUDNDQ

VSHUPDWR]RD� QDPXQ WLGDN PHQXQMXNNDQ

SROD JHUDNDQ VSHUPDWR]RD �3HUUHDXOW�

������ 1LODL UDWDDQ 96/ GDODP

SHQJHQFHU &(3�� OHELK WLQJJL GDULSDGD

WULV DPLQRPHWKDQH GDQ VXVX VNLP�

ZDODXSXQ VHFDUD VWDWLVWLN WLGDN EHUEHGD

Q\DWD VHODPD SHQ\LPSDQDQ� +DO LQL

PHQJLQGLNDVLNDQ VSHUPDWR]RD GDODP

SHQJHQFHU &(3�� OHELK SURJUHVLI

GDULSDGD VSHUPDWR]RD GDODP SHQJHQFHU

WULV DPLQRPHWKDQH GDQ VXVX VNLP�

1LODL 9$3 VSHUPDWR]RD SDGD

+��+� PHQXQMXNNDQ SHUEHGDDQ Q\DWD

�3������ DQWDU SHQJHQFHU� 3DGD +��

9$3 GDODP SHQJHQFHU &(3�� OHELK

WLQJJL ����� �P�V� VHFDUD Q\DWD �3������

GDULSDGD VXVX VNLP ����� �P�V�� QDPXQ

WLGDN EHUEHGD Q\DWD �3!����� GHQJDQ

WULV DPLQRPHWKDQH ����� �P�V�� 3DGD

+�� 9$3 VSHUPDWR]RD GDODP SHQJHQFHU

WULV DPLQRPHWKDQH ����� �P�V� GDQ

&(3�� ����� �P�V� VHFDUD Q\DWD �3������

OHELK WLQJJL GDUSDGD VXVX VNLP �����

�P�V�� 3DGD +�� QLODL 9$3 GDODP

SHQJHQFHU WULV DPLQRPHWKDQH �����

�P�V � VHFDUD Q\DWD �3������ OHELK

WLQJJL GDULSDGD VXVX VNLP ����� �P�V��

QDPXQ WLGDN EHUEHGD Q\DWD GHQJDQ

SHQJHQFHU &(3�� ����� �P�V�� 6HFDUD

NHVHOXUXKDQ� VHODPD SHQ\LPSDQDQ

GLQJLQ WHUGDSDW SHQXUXQDQ QLODL 9$3

VHFDUD EHUWDKDS� +DO LQL EHUEHGD GHQJDQ

KDVLO SHQHOLWLDQ 7DUGLI HW DO�� ������

\DQJ PHQ\DWDNDQ EDKZD QLODL 9$3

DNDQ QDLN VHWHODK SHQJHQFHUDQ GDQ

NHPXGLDQ WXUXQ VHFDUD EHUWDKDS VHODPD

SHQ\LPSDQDQ� 'HILQLVL GDUL 9$3 DGDODK

NHFHSDWDQ UDWD�UDWD VSHUPDWR]RD� \DQJ

GLKLWXQJ GHQJDQ PHPEDJL SDQMDQJ DOXU

GHQJDQ ZDNWX WHPSXKQ\D \DQJ

GLQ\DWDNDQ GDODP VDWXDQ �P�V�

6DODK VDWX IDNWRU \DQJ

PHPSHQJDUXKL NHFHSDWDQ VSHUPDWR]RD

DGDODK PHGLD �SHQJHQFHU�� 6HEDJDLPDQD

GLVDPSDLNDQ VHEHOXPQ\D EDKZD

SHQJHQFHU WULV DPLQRPHWKDQH GDQ &(3�

� PHPSXQ\DL NRQVLVWHQVL \DQJ OHELK
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HQFHU GDULSDGD VXVX VNLP VHKLQJJD

PHQGXNXQJ NHFHSDWDQ SHUJHUDNDQ

�PRWLOLWDV� VSHUPDWR]RD OHELK OHOXDVD�

.RPSRVLVL GDODP SHQJHQFHU WULV

DPLQRPHWKDQ GDQ &(3�� OHELK OHQJNDS

GHQJDQ IXQJVL WHUVHQGLUL GDODP

PHQGXNXQJ NHKLGXSDQ VSHUPDWR]RD

VHKLQJJD PHQGXNXQJ NHFHSDWDQ JHUDN

VSHUPDWR]RD� :DODXSXQ VHEDJLDQ EHVDU

NHFHSDWDQ VSHUPDWR]RD �9&/� 96/�

9$3�� QDPXQ QLODL UDWDDQ SDUDPHWHU

NHFHSDWDQ GDODP SHQJHQFHU VXVX VNLP

OHELK UHQGDK GDULSDGD SHQJHQFHU ODLQQ\D�

/,1� 675� :2%

+DVLO REVHUYDVL QLODL /,1� 675

GDQ :2% SDGD VHPHQ FDLU VDSL 0DGXUD

VHODPD NHJLDWDQ SHQHOLWLDQ EHUODQJVXQJ

WHUWHUD SDGD 7DEHO ��

7DEHO �� /,1� 675 GDQ :2% VSHUPDWR]RD VHPHQ FDLU 6DSL 0DGXUD VHODPD VLPSDQ

GLQJLQ�

.HWHUDQJDQ� VXSHUVNULS \DQJ EHUEHGD SDGD EDULV \DQJ VDPD PHQXQMXNNDQ SHUEHGDDQ

\DQJ VLJQLILNDQ �3�������

%HUGDVDUNDQ 7DEHO � GLNHWDKXL

EDKZD KDPSLU VHPXD SDUDPHWHU �/,1�

675 GDQ :2%� PHQXQMXNNDQ

SHUEHGDDQ Q\DWD �3������ DQWDU

SHQJHQFHU VHODPD PDVD VLPSDQ �+��+��

QDPXQ WLGDN PHQXQMXNNDQ SHUEHGDDQ

Q\DWD �3!����� SDGD +�� 1LODL /,1 SDGD

+� GHQJDQ SHQJHQFHU &(3�� OHELK

WLQJJL ������� VHFDUD Q\DWD �3������

GDULSDGD WULV DPLQRPHWKDQH ��������

QDPXQ WLGDN EHUEHGD Q\DWD �3!�����

3DUDPHWHU

+DUL

NH�

�+�

3HQJHQFHU

7ULV

$PLQRPHWKDQH &(3�� 6XVX VNLP

/,1 ��� � ���� � ��� ���� � ��� ���� � ����

� ���� � ���E ���� � ���D ���� � ����DE

� ���� � ���E ���� � ���D ���� � ����D

� ���� � ���E ���� � ���D ���� � ����D

� ���� � ���E ���� � ���D ���� � ����D

� ���� � ���E ���� � ���D ���� � ���D

675 ��� � ���� � ��� ���� � ��� ���� � ���

� ���� � ���E ���� � ���D ���� � ���DE

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

:2% ��� � ���� � ��� ���� � ��� ���� � ���

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D

� ���� � ���E ���� � ���D ���� � ���D
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GHQJDQ VXVX VNLP �������� 6HGDQJNDQ

SDGD +��+�� QLODL /,1 SDGD SHQJHQFHU

&(3�� ������� ������ ������������

GDQ VXVX VNLP ������� ������ ������

������ OHELK WLQJJL VHFDUD Q\DWD

�3������ GDULSDGD WULV DPLQRPHWKDQH

������� ������ ������ �������

8GUD\DQD ������ PHQ\DWDNDQ /,1

PHUXSDNDQ NHOXUXVDQ OLQWDVDQ

FXUYHOLQHDU� 1LODL /,1 GLGDSDWNDQ

GHQJDQ PHPEDJL 96/ GHQJDQ 9&/

GLNDOLNDQ GHQJDQ ��� GDQ GLQ\DWDNDQ

GDODP ��1LODL 675 SDGD +�

VSHUPDWR]RD GDODP SHQJHQFHU &(3��

������� OHELK WLQJJL VHFDUD Q\DWD

�3������ GDULSDGD WULV DPLQRPHWKDQH

�������� QDPXQ WLGDN EHUEHGD Q\DWD

�3!����� GHQJDQ VXVX VNLP ��������

6HGDQJNDQ SDGD +��+�� QLODL 675

VSHUPDWR]RD GDODP SHQJHQFHU &(3��

������� ������ ������ ������ GDQ

VXVX VNLP ����� �� ������ ������

������ VHFDUD Q\DWD OHELK WLQJJL

GDULSDGD WULV DPLQRPHWKDQH �������

������ ������ ������� 1LODL 675

GLGDSDWNDQ GHQJDQ PHPEDJL 96/

GHQJDQ 9$3 GLNDOLNDQ GHQJDQ ��� GDQ

GLQ\DWDNDQ GDODP �� 675 PHUXSDNDQ

NHOXUXVDQ UDWD�UDWD MDOXU VSDWLDO�

1LODL :2% VHODPD VLPSDQ

GLQJLQ �+��+�� PHQXQMXNNDQ

SHUEHGDDQ \DQJ Q\DWD �3������ DQWDU

SHQJHQFHU \DQJ GLJXQDNDQ� :2%

GDODP SHQJHQFHU &(3�� ������� ������

������ ������ ������ GDQ VXVX VNLP

������� ������ ������ ������ ������

VHFDUD Q\DWD �3������ OHELK WLQJJL

GDULSDGD WULV DPLQRPHWKDQH �������

������ ������ ������ ������� 1LODL

:2% GLGDSDWNDQ GHQJDQ PHPEDJL

9$3 GHQJDQ 9&/ GLNDOLNDQ ��� GDQ

GLVDMLNDQ GDODP �� 3ROD UHQDQJ

VSHUPDWR]RD GLWHQWXNDQ ROHK QLODL /,1

GDQ 675 VSHUPDWR]RD� 8GUD\DQD ������

PHQ\DWDNDQ EDKZD :2% PHUXSDNDQ

SHQJXNXUDQ RVLODVL OLQWDVDQ VHEHQDUQ\D�

+LSHUDNWLI

6WDWXV KLSHUDNWLI VSHUPDWR]RD

GDODP VHPHQ FDLU VDSL 0DGXUD

PHQJJXQDNDQ WLJD SHQJHQFHU EHUEHGD

VHODPD VLPSDQ GLQJLQ WHUWHUD SDGD 7DEHO

��

7DEHO �� +LSHUDNWLI VSHUPDWR]RD VHPHQ FDLU 6DSL 0DGXUD VHODPD VLPSDQ GLQJLQ�

.HWHUDQJDQ� VXSHUVNULS \DQJ EHUEHGD SDGD EDULV \DQJ VDPD PHQXQMXNNDQ SHUEHGDDQ

\DQJ VLJQLILNDQ �3�������

%HUGDVDUNDQ 7DEHO �� GLNHWDKXL EDKZD

QLODL KLSHUDNWLI VSHUPDWR]RD DQWDU

SHQJHQFHU VHODPD VLPSDQ GLQJLQ WLGDN

PHQXQMXNNDQ SHUEHGDDQ Q\DWD �3!������

5HQWDQJ QLODL KLSHUDNWLI DQWDU SHQJHQFHU

FXNXS MDXK NDUHQD GDWD \DQJ

YDULDWLI VHKLQJJD VHFDUD VWDWLVWLN WLGDN

PHQXQMXNNDQ SHUEHGDDQ \DQJ Q\DWD�

1DPXQ GDUL QLODL UDWDDQ� QLODL KLSHUDNWLI

SDGD SHQJHQFHU WULV DPLQRPHWKDQH

OHELK WLQJJL GDULSDGD SHQJHQFHU &(3��

GDQ VXVX VNLP�

3DUDPHWHU +DUL

NH� �+�

3HQJHQFHU

7ULV $PLQRPHWKDQH &(3�� 6XVX VNLP

+LSHUDNWLI � ��� � ��� ��� � ��� ��� � ���

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

� ���� � ��� ��� � ��� ���� � ���

� ��� � ��� ��� � ��� ��� � ���

� ��� � ��� ��� � ��� ��� � ���

� ��� � ��� ��� � ��� ��� � ���
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.ULWHULD VSHUPDWR]RD KLSHUDNWLI

GHQJDQ PHQJJXQDNDQ 6&$ Y ����

DGDODK VSHUPDWR]RD \DQJ PHPSXQ\DL

QLODL 9&/!��� �P�V� /,1 ���� GDQ

$/+!� �P� 6HODPD SHQ\LPSDQDQ�

SHQJHQFHU WULV DPLQRPHWKDQH FHQGHUXQJ

PHQXQMXNNDQ QLODL 9&/ \DQJ OHELK

WLQJJL GDQ 675 \DQJ OHELK UHQGDK

GDULSDGD SHQJHQFHU &(3�� GDQ VXVX

VNLP� 6HGDQJNDQ QLODL $/+ FHQGHUXQJ

VWDELO VHODPD VLPSDQ GLQJLQ� 6FKPLGW

DQG .DPS ������ PHQ\DWDNDQ NHMDGLDQ

KLSHUDNWLI PHUXSDNDQ LQGLNDVL

WHUMDGLQ\D NDSDVLWDVL VSHUPDWR]RD�

7HUMDGL NHQDLNDQ DUXV &D�� GDQ PHPLFX

WHUMDGLQ\D UHDNVL DNURVRP� +DVLO

SHQHOLWLDQ VHEHOXPQ\D PHQXQMXNNDQ

KDVLO \DQJ VDQJDW EHUYDULDVL GDQ WLGDN

DGD VWDQGDU NULWHULD KDVLO DQDOLVD GHQJDQ

&$6$� +DO LQL WHUNDLW GHQJDQ EDQ\DN

IDNWRU \DQJ PHPSHQJDUXKL KDVLO DQDOLVD

PHQJJXQDNDQ &$6$� GLDQWDUDQ\D

VHWLQJ DODW� SUHSDUDVL VDPSHO� NHDKOLDQ

DQDOLV GDQ VDPSHO VHPHQ� 5LSS HW DO�

������ PHQ\DWDNDQ EDWDVDQ

VSHUPDWR]RD KLSHUDNWLI GLDQWDUDQ\D�

/,1 ����� $/+ !��� �P GDQ

9&/!��� �P�V�

$/+ GDQ %&)

1LODL $/+ GDQ %&) GDUL KDVLO

DQDOLVD PHQJJXQDNDQ 6&$ YHUVL ����

PHUXSDNDQ SDUDPDWHU \DQJ

PHQXQMXNNDQ SROD JHORPEDQJ

VSHUPDWR]RD� +DVLO SHQJDPDWDQ QLODL

$/+ GDQ %&) VHPHQ FDLU VDSL 0DGXUD

VHODPD SHQ\LPSDQDQ GLQJLQ WHUWHUD SDGD

7DEHO ��

7DEHO �� $/+ GDQ %&) VSHUPDWR]RD VHPHQ FDLU 6DSL 0DGXUD VHODPD VLPSDQ GLQJLQ�

.HWHUDQJDQ� VXSHUVNULS \DQJ EHUEHGD SDGD EDULV \DQJ VDPD PHQXQMXNNDQ SHUEHGDDQ

\DQJ VLJQLILNDQ �3�������

1LODL $/+ SDGD +�

PHQXQMXNNDQ SHUEHGDDQ \DQJ Q\DWD

�3������ SDGD SHQJHQFHU WULV

DPLQRPHWKDQH ���� �P� GDQ &(3�� ����

�P� OHELK WLQJJL GDULSDGD VXVX VNLP

���� �P�� 6HGDQJNDQ SDGD +��+� QLODL

$/+ SDGD SHQJHQFHU WULV DPLQRPHWKDQH

���� �P� ��� �P� ��� �P� ��� �P� ���

�P� VHFDUD Q\DWD OHELK WLQJJL GDULSDGD

&(3�� ���� �P� ��� �P� ��� �P� ���

�P� ��� �P� GDQ VXVX VNLP ���� �P� ���

�P� ��� �P� ��� �P� ��� �P�� 1LODL

3DUDPHWHU

+DUL

NH�

�+�

3HQJHQFHU

7ULV

$PLQRPHWKDQH &(3�� 6XVX VNLP

$/+ ��P� � ��� � ���D ��� � ���D ��� � ���E

� ��� � ���D ��� � ���E ��� � ���E

� ��� � ���D ��� � ���E ��� � ���E

� ��� � ���D ��� � ���E ��� � ���E

� ��� � ���D ��� � ���E ��� � ���E

� ��� � ���D ��� � ���E ��� � ���E

%&) �+]� � ���� � ��� ���� � ��� ���� � ���

� ��� � ���E ���� � ���D ���� � ���DE

� ���� � ���E ���� � ���D ���� � ���DE

� ��� � ���E ���� � ���D ���� � ���DE

� ��� � ���E ���� � ���D ���� � ���DE

� ��� � ���E ���� � ���D ���� � ���DE
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$/+ GLGDSDWNDQ GDUL KLWXQJDQ

PDWHPDWLV GDUL MDUDN PDNVLPXP

H[FXUVLRQ GDUL MDOXU OLQWDVDQ GDQ MDUDN

PDNVLPXP GDUL UDWDDQ DOXU� 1LODL $/+

DQWDU KDVLO SHQHOLWLDQ EHUEHGD

WHUJDQWXQJ GDUL EDQ\DN IDNWRU

GLDQWDUDQ\D MHQLV &$6$ \DQJ

GLJXQDNDQ �3HUUHDXOW� ������ VWDQGDU

OLQWDVDQ VSHUPDWR]RD GDQ VHWLQJ DODWQ\D�

6HPXD QLODL UDWDDQ $/+ VSHUPDWR]RD

GDODP WLJD SHQJHQFHU VHODPD VLPSDQ

GLQJLQ UHODWLI VWDELO GDQ PDVLK EHUDGD GL

OHYHO �� �P� +DO LQL EHUODZDQDQ GHQJDQ

KDVLO SHQHOLWLDQ 7DUGLI HW DO ������

EDKZD VHODPD VLPSDQ GLQJLQ QLODL $/+

VHPHQ FDLU DNDQ VHPDNLQ PHQLQJNDW

\DQJ GLWDQGDL GHQJDQ EDQ\DNQ\D

JHUDNDQ NHSDOD VWDU�VKDSHG SDWWHUQ�

1LODL %&) SDGD +� WLGDN

WHUGDSDW SHUEHGDDQ Q\DWD �3!����� DQWDU

SHQJHQFHU� 1DPXQ SDGD +��+�� QLODL

%&) SDGD SHQJHQFHU &(3�� ����� +]�

���� +]� ���� +]� ���� +]� ���� +]�

VHFDUD Q\DWD �3������ OHELK WLQJJL

GDULSDGD WULV DPLQRPHWKDQH ���� +]�

���� +]� ��� +]� ��� +]� ��� +]��

QDPXQ WLGDN EHUEHGD Q\DWD �3!�����

GHQJDQ VXVX VNLP ����� +]� ���� +]�

���� +]� ���� +]� ���� +]�� %HDW FURVV

IUHTXHQF\ GLGHILQLVLNDQ VHEDJDL

EDQ\DNQ\D OLQWDVDQ VSHUPDWR]RD

PHODOXL UDWD�UDWD DOXU SHU GHWLN� 1LODL

%&) MXJD WHUJDQWXQJ GDUL VLVWHP &$6$

\DQJ GLJXQDNDQ�

1LODL $/+ SDGD +�

PHQXQMXNNDQ SHUEHGDDQ \DQJ Q\DWD

�3������ SDGD SHQJHQFHU WULV

DPLQRPHWKDQH ���� �P� GDQ &(3�� ����

�P� OHELK WLQJJL GDULSDGD VXVX VNLP

���� �P�� 6HGDQJNDQ SDGD +��+� QLODL

$/+ SDGD SHQJHQFHU WULV DPLQRPHWKDQH

���� �P� ��� �P� ��� �P� ��� �P� ���

�P� VHFDUD Q\DWD OHELK WLQJJL GDULSDGD

&(3�� ���� �P� ��� �P� ��� �P� ���

�P� ��� �P� GDQ VXVX VNLP ���� �P� ���

�P� ��� �P� ��� �P� ��� �P�� 1LODL

$/+ GLGDSDWNDQ GDUL KLWXQJDQ

PDWHPDWLV GDUL MDUDN PDNVLPXP

H[FXUVLRQ GDUL MDOXU OLQWDVDQ GDQ MDUDN

PDNVLPXP GDUL UDWDDQ DOXU� 1LODL $/+

DQWDU KDVLO SHQHOLWLDQ EHUEHGD

WHUJDQWXQJ GDUL EDQ\DN IDNWRU

GLDQWDUDQ\D MHQLV &$6$ \DQJ

GLJXQDNDQ �3HUUHDXOW� ������ VWDQGDU

OLQWDVDQ VSHUPDWR]RD GDQ VHWLQJ DODWQ\D�

6HPXD QLODL UDWDDQ $/+ VSHUPDWR]RD

GDODP WLJD SHQJHQFHU VHODPD VLPSDQ

GLQJLQ UHODWLI VWDELO GDQ PDVLK EHUDGD GL

OHYHO �� �P� +DO LQL EHUODZDQDQ GHQJDQ

KDVLO SHQHOLWLDQ 7DUGLI HW DO ������

EDKZD VHODPD VLPSDQ GLQJLQ QLODL $/+

VHPHQ FDLU DNDQ VHPDNLQ PHQLQJNDW

\DQJ GLWDQGDL GHQJDQ EDQ\DNQ\D

JHUDNDQ NHSDOD VWDU�VKDSHG SDWWHUQ�

1LODL %&) SDGD +� WLGDN

WHUGDSDW SHUEHGDDQ Q\DWD �3!����� DQWDU

SHQJHQFHU� 1DPXQ SDGD +��+�� QLODL

%&) SDGD SHQJHQFHU &(3�� ����� +]�

���� +]� ���� +]� ���� +]� ���� +]�

VHFDUD Q\DWD �3������ OHELK WLQJJL

GDULSDGD WULV DPLQRPHWKDQH ���� +]�

���� +]� ��� +]� ��� +]� ��� +]��

QDPXQ WLGDN EHUEHGD Q\DWD �3!�����

GHQJDQ VXVX VNLP ����� +]� ���� +]�

���� +]� ���� +]� ���� +]�� %HDW FURVV

IUHTXHQF\ GLGHILQLVLNDQ VHEDJDL

EDQ\DNQ\D OLQWDVDQ VSHUPDWR]RD

PHODOXL UDWD�UDWD DOXU SHU GHWLN� 1LODL

%&) MXJD WHUJDQWXQJ GDUL VLVWHP &$6$

\DQJ GLJXQDNDQ�

.(6,038/$1

0RWLOLWDV GDQ PRWLOLWDV SURJUHVLI

VSHUPDWR]RD SDGD SHQJHQFHU WULV

DPLQRPHWKDQH GDQ &(3�� OHELK WLQJJL

GDULSDGD VXVX VNLP VHODPD � KDUL

SHQ\LPSDQDQ GLQJLQ� 1LODL 9&/ SDGD

SHQJHQFHU WULV DPLQRPHWKDQH OHELK

WLQJJL GDULSDGD &(3�� GDQ VXVX VNLP�

1LODL 96/ KDPSLU WLGDN PHQXQMXNNDQ

SHUEHGDDQ DQWDU SHQJHQFHU� 1LODL 9$3

SDGD SHQJHQFHU WULV GDQ &(3�� OHELK

WLQJJL GDULSDGD VXVX VNLP SDGD DZDO

SHQ\LPSDQDQ� 1LODL /,1� 675 GDQ

:2% SDGD SHQJHQFHU &(3�� GDQ VXVX

VNLP PHQJKDVLONDQ QLODL \DQJ OHELK
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WLQJJL GDULSDGD WULV DPLQRPHWKDQH� 1LODL

SHUVHQWDVL KLSHUDNWLI VSHUPDWR]RD VDPD

DQWDU SHQJHQFHU� 1LODL $/+ SDGD

SHQJHQFHU WULV DPLQRPHWKDQH OHELK

WLQJJL GDULSDGD &(3�� GDQ VXVX VNLP�

1LODL %&) SDGD &(3�� OHELK WLQJJL

GDULSDGD VXVX VNLP GDQ WULV

DPLQRPHWKDQH� 3HQJHQFHU WULV

DPLQRPHWKDQH GDQ &(3�� OHELK

PHQGXNXQJ NXDOLWDV PRWLOLWDV

VSHUPDWR]RD VHPHQ FDLU VDSL 0DGXUD

VHODPD � KDUL VLPSDQ GLQJLQ GDULSDGD

VXVX VNLP�

'$)7$5 3867$.$

$EDYLVDQL� $�� $UVKDPL� -�� 1DVHULDQ� $�

$�� .DQGHORXVL� 0� $� 6 DQG

$]L]]DGHK� 0� ����� 4XDOLW\ RI

%RYLQH &KLOOHG RI )UR]HQ�

7KDZHG 6HPHQ $IWHU $GGLWLRQ

RI 2PHJD�� )DWW\ $FLGV

6XSSOHPHQWDWLRQ WR ([WHQGHU�

,QW� - )HUWLO 6WHULO� ���� ��������

$NKWHU� 6�� $QVDUL 0�$�� 5DNKD %�$��

$QGUDEL 6�0�+�� $QZDU 0� DQG

8OODK 1� �����(IIHFW RI )UXFWRVH

$GGLWLRQ LQ 6NLP 0LON ([WHQGHU

RQ WKH 4XDOLW\ RI /LTXLG 1LOL�

5DYL %XIIDOR �%XEDOXV EXEDOLV�

6HPHQ� 3DNLVWDQ -� =RRO� ������

��������

$PDQQ� 5� 3 DQG :DEHUVNL� '� �����

&RPSXWHU�DVVLVWHG VSHUP

DQDO\VLV �&$6$�� &DSDELOLWLHV

DQG SRWHQWLDO GHYHORSPHQWV�

7KHULRJHQRORJ\��� �±���

$QRQLPRXV� ����� 6&$ HYROXWLRQ�

9HWHULQDU\ HGLWLRQ�

KWWS���ZZZ�PLFURSWLFVO�FRP�GRF

XPHQWV�DQG�VXSSRUW�VFD�WXWRULDO��

'LDNVHV WDQJJDO �� 6HSWHPEHU

�����

$ULILDQWLQL� 5�,�� 3XUZDQWDUD� %�� <XVXI�

7�/� DQG 6DMXWKL� '� ����� 7KH

4XDOLW\ RI 6WDOOLRQ 6HPHQ LQ

6NLP 0LON DQG 'LPLWURSRXORV

([WHQGHUV 3UHVHUYHG DW �
R
& DQG

$PELHQW 7HPSHUDWXUH

6XSSOHPHQWHG ZLWK 'LIIHUHQW

6XJDU� 0HGLD 3HWHUQDNDQ� ������

$[ 5�/�� 'DOO\ 0�5�� 'LGLRQ %�$�� /HQ]

5�:�� /RYH &�&�� 9DUQHU '�'��

+DIH] %� DQG %HOOLQ 0�(� �����

6HPHQ (YDOXDWLRQ� 5HSURGXFWLYH

LQ )DUP $QLPDOV� �WK (GLWLRQ�

(GLWHG E\ +DIH] DQG +DIH]�/HD

DQG )HELJHU� ��������

&RQWUL� $�� 9DORU]� &�� )DXVWLQL� 0��

:HJKHU� / DQG &DUOXFFLR� $�

����� (IIHFW RI VHPHQ

SUHSDUDWLRQ RQ FDVD PRWLOLW\

UHVXOWV LQ FU\RSUHVHUYHG EXOO

VSHUPDWR]RD� 7KHULRJHQRORJ\ ���

���±����

ZZZ�WKHULRMRXUQDO�FRP�

'LGLRQ� %�$� ����� &RPSXWHU�DVVLVWHG

VHPHQ DQDO\VLV DQG LWV XWLOLW\ IRU

SUR¿OLQJ ERDU VHPHQ VDPSOHV�

7KHULRJHQRORJ\ �������������

'XFKD� 1�� 6XVLODZDWL� 7� DQG

:DKMXQLQJVLK� 6� �����

8OWUDVWUXFWXUH DQG )HUWLOL]LQJ

$ELOLW\ RI /LPRXVLQ %XOO 6SHUP

DIWHU 6WRUDJH LQ &(3�� ([WHQGHU

ZLWK DQG :LWKRXW (JJ <RON�

3DNLVWDQ -RUQDO RI %LRORJLFDO

6FLHQFHV ��� ��������

+DIH]� (�6�(� ����� 3UHVHUYDWLRQ DQG

&U\RSUHVHUYDWLRQ RI *DPHWHV

DQG (PEU\RV� 5HSURGXFWLYH LQ

)DUP $QLPDOV�WK (GLWLRQ� (GLWHG

E\ +DIH] DQG +DIH]� /HD DQG

)HELJHU� 3KLODGHOSKLD� ��������

+ROW� :� 9�� 2¶%ULHQ� - DQG $EDLJDU 7�

����� $SSOLFDWLRQV DQG

LQWHUSUHWDWLRQ RI FRPSXWHU�

DVVLVWHG VSHUP DQDO\VHV DQG

VSHUP VRUWLQJ PHWKRGV LQ

DVVLVWHG EUHHGLQJ DQG

FRPSDUDWLYH UHVHDUFK�

5HSURGXFWLRQ� )HUWLOLW\ DQG

'HYHORSPHQW��� ���±����

,QGULDQL� 6XVLODZDWL� 7� GDQ

:DKMXQLQJVLK� 6� ����� 'D\D

+LGXS 6SHUPDWR]RD 6DSL

/LPRXVLQ \DQJ 'LSUHVHUYDVL
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GHQJDQ 0HWRGH :DWHU -DFNHW

GDQ )UHH :DWHU -DFNHW� -XUQDO

9HWHULQHU �� ���� ��������

.RVWDPDQ� 7� GDQ 6XWDPD� ,� .� �����

6WXGL 0RWLOLWDV GDQ 'D\D +LGXS

6SHUPDWR]RD .DPELQJ %RHU

3DGD 3HQJHQFHU 7ULV�6LWUDW�

)UXNWRVD� -� 6DLQ 9HWHULQHU ��

��� � ������

.XWVL\DK� ) � ����� $QDOLVLV

3HPELELWDQ 6DSL 3RWRQJ GL 3XODX

0DGXUD� :DUWD]RD ������

/DQJH�&RQVLJOLR� $�� 0HXFFL� $ DQG

&UHPRQHVL� )� ����� )OXRUHVFHQW

PXOWLSOH VWDLQLQJ DQG &$6$

V\VWHP WR DFFHVV ERDU VSHUP

YLDELOLW\ DQG PHPEUDQHV LQWHJULW\

LQ VKRUW DQG ORQJ�WHUP H[WHQGHUV�

2SHQ 9HWHULQDU\ -RXUQDO� ����

������

/XNPDQ +� <�� %XVRQR� :��

:DKMXQLQJVLK� 6 DQG 6X\DGL� 6�

����� 6SHUP 0RWLOLW\ DQG

9LDELOLW\ DIWHU .±7RFRSKHURO

'LOXWLRQ LQ 7ULV $PLQRPHWKDQH�

%DVH ([WHQGHU 'XULQJ &ROG

6WRUDJH LQ %DOL %XOO�

,QWHUQDWLRQDO -RXUQDO RI &KHP

7HFK 5HVHDUFK������ ����������

0DVVDQ\L� 3�� &KUHQHN� 3�� /XNDF� 1��

0DNDUHYLFK� $� 9�� 2VWUR� $��

=LYFDN� - DQG %XOOD� -� �����

&RPSDULVRQ RI 'LIIHUHQW

(YDOXDWLRQ &KDPEHUV IRU

$QDO\VLV RI 5DEELW 6SHUPDWR]RD

0RWLOLW\ 3DUDPHWHUV 8VLQJ &$6$

6\DWHP� 6ORYDN -� $QLP� 6FL� ��

���� ������

3XUZRLVWUL� 5�)�� 6XVLODZDWL� 7� DQG

5DKD\X� 6� ����� 0HPEUDQ

6SHUPDWR]RD +DVLO 6HNVLQJ

*UDGLHQ $OEXPLQ %HUSHQJHQFHU

$QGURPHG GDQ &DXGD

(SLGLG\PDO 3ODVPD��

'LWDPEDKNDQ .XQLQJ� -XUQDO

9HWHULQHU �� ���� ��������

3HUUHDXOW� 6� '� ����� 6PDUW 8VH RI

&RPSXWHU�$LGHG 6SHUP

$QDO\VLV �&$6$� WR

&KDUDFWHUL]H 6SHUP 0RWLRQ�

5HSURGXFWLYH 7R[LFRORJ\

'LYLVLRQ� 8�6� (QYLURQPHQWDO

3URWHFWLRQ $JHQF\ 1DWLRQDO

+HDOWK $QG (QYLURQPHQWDO

(IIHFWV 5HVHDUFK /DERUDWRU\�

6DUDVWLQD� 6XVLODZDWL� 7 GDQ &LSWDGL� *�

����� $QDOLVD %HEHUDSD

3DUDPHWHU 0RWLOLWDV

6SHUPDWR]RD 3DGD %HUEDJDL

%DQJVD 6DSL 0HQJJXQDNDQ

&RPSXWHU $VVLVWHG 6HPHQ

$QDO\VLV �&$6$�� -� 7HUQDN

7URSLND � ���� �����

6FKPLGW� + DQG .DPS� *� �����

,QGXFHG K\SHUDFWLYLW\ LQ ERDU

VSHUPDWR]RD DQG LWV HYDOXDWLRQ

E\ FRPSXWHU�DVVLVWHG VSHUP

DQDO\VLV� 5HSURGXFWLRQ ����

��������

6LPRQLN� 2�� 6LFKWDU� -�� .UHMFDUNRYD�

$�� 5DMPRQ� 5�� 6WDGQLN� /��

%HUDQ� -�� 'ROH]DORYD� 0 DQG

%LQLRYD =� ����� ,QGLDQ -RXUQDO

RI $QLPDO 6FLHQFHV �� ���� �����

6LQJK� 6�� *XSWD� +� 3�� 0LVUD� $� . DQG

.XPDU� $� ����� ,Q�9LWUR

&DSDFLWDWLRQ RI %RYLQH

6SHUPDWR]RD E\ 0HDVXULQJ

3HQHWUDWLQJ 3RWHQWLDO� ,QGLDQ

-RXUQDO RI $QLPDO 5HSURGXFWLRQ

�� ����

6XVLODZDWL� 7� �����

6SHUPDWRORJ\�&HWDNDQ

SHUWDPD�8QLYHUVLWDV %UDZLMD\D

3UHVV� 0DODQJ�

7DPELQJ� 6�1�� 6XWDPD� ,�.� GDQ

6DULXEDQJ� 0� ����� (IHNWLYLWDV

NRQVHQWUDVL NXQLQJ WHOXU GL

GDODP SHQJHQFHU WULV GHQJDQ GDQ

WDQSD SODVPD VHPHQ WHUKDGDS

NXDOLWDV VHPHQ EHNX NDPELQJ

6DDQHQ� -,79 �� ���� ��������
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7DUGLII� $� /�� )DUUHO� 3� %�� 7URXHUQ�

WUHQG DQG )RRWH� 5� +� �����

&RPSXWHU�$VVLVWHG 6SHUP

$QDO\VLV IRU $VVHVLQJ ,QLWLDO

6HPHQ 4XDOLW\ DQG &KDQJHV

'XULQJ 6WRUDJH DW ��&� -� 'DLU\

6FL ��� ����������

8GUD\DQD� 6� %� ����� 3URWHNVL

6SHUPDWR]RD NDPELQJ

3HUDQDNDQ (WDZDK

0HQJJXQDNDQ )RVIDWLGLONROLQ

'DODP 3URVHV 6H[LQJ 3DGD

*UDGLHQ %6$ GDQ 3HPEHNXDQ�

'LVHUWDVL� 3URJUDP 6WXGL 'RNWRU

,OPX 3HWHUQDNDQ� 3URJUDP

3DVFDVDUMDQD )DNXOWDV

3HWHUQDNDQ� 8QLYHUVLWDV

'LSRQHJRUR 6HPDUDQJ�

9LVKZDQDWK� 5� DQG 6KDQQRQ� 3�

�����6WRUDJH RI %RYLQH 6HPHQ

LQ OLTXLG DQG IUR]HQ VWDWH�$QLP�

5HS� 6FL� ��� ������

:LGMD\D 1� ����� 3HQJDUXK 3HPEHULDQ

6XVX 6NLP GHQJDQ 3HQJHQFHU

7ULV .XQLQJ 7HOXU WHUKDGDS

'D\D 7DKDQ +LGXS 6SHUPDWR]RD

6DSL SDGD 6XKX 3HQ\LPSDQDQ

��&� 6DLQV 3HWHUQDNDQ 9RO� � ����

������

:LUDWUL� 9�'�%�� 6XVLODZDWL� 7� GDQ

:DKMXQLQJVLK� 6� ����� .XDOLWDV

6HPHQ 6DSL /LPRXVLQ 3DGD

3HQJHQFHU <DQJ %HUEHGD

6HODPD 3HQGLQJLQDQ� -� 7HUQDN

7URSLND �� ��������� �

<RKDQD� 7�� 'XFKD� 1� GDQ 5DKDUGMR�

����� 3HQJDUXK 3HQJHQFHU

6LQWHWLV GDQ $ODPL 7HUKDGDS

0RWLOLWDV 6SHUPDWR]RD 6DSL

%UDKPDQ 6HODPD 3HQ\LPSDQDQ

GDODP 6XKX 'LQJLQ� /HQWHUD %LR

� ���� ���±����

=DHQXUL� /� $�� 6XVLODZDWL� 7��

:DKMXQLQJVLK� 6�� 6XPLWUR� 6� %�

����� 3UHVHUYDWLRQ (IIHFW RI

&UXGH )LJ )UXLW )LOWUDWH �)LFXV

FDULFD /� $GGHG ,Q WR 7ULV (JJ

<RON %DVHG ([WHQGHU RQ

&DSDFLWDWLQJ� $FURVRPH DQG

)HUWLOLW\ RI +DOI %ORRG %RHU

%XFN 6SHUPDWR]RD� ,265

-RXUQDO RI $JULFXOWXUH DQG

9HWHULQDU\ 6FLHQFH �,265�-$96�

� ���� ������


