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.XDOLWDV VHPHQ VHJDU GDQ UHFRYHU\ UDWH VDSL EDOL SDGD PXVLP \DQJ

EHUEHGD

6LWL $LVDK� 1XUXO ,VQDLQL� GDQ 6UL :DK\XQLQJVLK

)DNXOWDV 3HWHUQDNDQ 8QLYHUVLWDV %UDZLMD\D

-O� 9HWHUDQ 0DODQJ ����� -DZD 7LPXU

(PDLO � LDPVLWLDLVDK#JPDLO�FRP

$%675$&7 � 7KLV UHVHDUFK ZDV FRQGXFWHG DW WKH &HQWHU RI $UWLILFLDO ,QVHPLQDWLRQ

�%%,%� 6LQJRVDUL � 0DODQJ� (DVW -DYD� 7KH SXUSRVH RI WKLV UHVHDUFK ZDV WR GHWHUPLQH

WKH SDUDPHWHUV RI IUHVK VHPHQ TXDOLW\ LQFOXGLQJ YROXPH� S+� LQGLYLGXDO PRWLOLW\ DQG

FRQFHQWUDWLRQ RI IUR]HQ VHPHQ SURGXFWLRQ DQG UHFRYHU\ UDWH RI %DOL EXOOV LQ GLIIHUHQW

VHDVRQV� 7KH PDWHULDO XVHG ZHUH IUHVK VHPHQ RI �� KHDGV RI %DOL¶V EXOO LQ �� �� �� ���

DQG �� \HDUV DQG VHFRQGDU\ GDWD IURP 1RYHPEHU ���� WR 6HSWHPEHU ���� DW %%,%

6LQJRVDUL� 7KH PHWKRG XVHG LQ WKLV UHVHDUFK ZDV FDVH VWXG\ DQG WKH GDWD ZHUH DQDO\]HG

GHVFULSWLYHO\� 7KH UHVXOWV VKRZHG WKDW WKH KLJKHVW YROXPH VHPHQ %DOL EXOO LQ VXPPHU

ZDV ��������� PO� 7KH S+ LQ UDLQ\ VHDVRQ DQG VXPPHU ZHUH ��������� 6HPHQ RI %DOL¶V

EXOO GRPLQDWHG E\ WKH ZKLWH�PLON FRORU� 7KH KLJKHVW RI FRORU �ZKLWH�PLON�� LQGLYLGXDO

PRWLOLW\� FRQFHQWUDWLRQ DQG WRWDO RI IUR]HQ VHPHQ SURGXFWLRQ ZHUH DW VXPPHU LQ

6HSWHPEHU� 7KH DYHUDJH RI FRORU� LQGLYLGXDO PRWLOLW\� FRQFHQWUDWLRQ DQG WRWDO RI IR]HQ

VHPHQ SURGXFWLRQ ZHUH ��������� ����� � ������ ������� � ������ PLOOLRQ�PO DQG

����� � ������ VWUDZ� 3RVW WKDZLQJ 0RWLOLW\ �370� DQG 55 YDOXH ZHUH ����� � ������

������ ���� VHPHQ RI %DOL¶V EXOO KLJKHVW DW VXPPHU LQ $XJXVW� 7KH FRQFOXVLRQ VKRZHG

WKH GLIIHUHQFHV RI VHDVRQ ZLOO DIIHFW WR YROXPH� FRORU� LQGLYLGXDO PRWLOLW\� FRQFHQWUDWLRQ�

370� WKH YDOXH RI 55 DQG SURGXFWLRQ RI IUR]HQ VHPHQ %DOL EXOO� EXW LW LV QRW HIIHFW IRU

S+ VHPHQ�

.H\ZRUGV� 'U\ VHDVRQ� 4XDOLW\ 6HPHQ� 6SHUPDWR]RD�

3(1'$+8/8$1

8VDKD GDODP PHQLQJNDWNDQ

SURGXNVL GDJLQJ VDSL GL ,QGRQHVLD SHUOX

GLODNXNDQ PHODOXL SHQLQJNDWDQ SRSXODVL

VDSL SHGDJLQJ� 3RSXODVL VDSL SHGDJLQJ

WHUEHVDU GL ,QGRQHVLD EHUDGD GLSHWHUQDN

UDN\DW� PDND SHUOX SHQJHPEDQJDQ

SURJUDP SHPELELWDQ GDQ VLVWHP

SHPHOLKDUDDQ \DQJ EDLN GL WLQJNDW

SHWHUQDN VHUWD SHPLOLKDQ EDQJVD VDSL

\DQJ PHQJXWDPDNDQ NHPDPSXDQ XQWXN

GDSDW EHUDGDSWDVL GHQJDQ OLQJNXQJDQ

GDQ NRQGLVL SDNDQ \DQJ WHUVHGLD� 6DSL

%DOL VHEDJDL UXPSXQ DVOL VDSL ,QGRQHVLD

PHUXSDNDQ NRPRGLWDV VWUDWHJLV XQWXN

GLNHPEDQJNDQ NDUHQD EHEHUDSD

NHXQJJXODQ \DQJ GLPLOLNL�

+DQGLZLUDZDQ GDQ 6XEDQGUL\R ������

PHQ\DWDNDQ EDKZD VDSL %DOL PHPLOLNL

EHEHUDSD NHXQJJXODQ NDUDNWHULVWLN \DLWX

PHPLOLNL GD\D DGDSWDVL WLQJJL WHUKDGDS

OLQJNXQJDQ \DQJ NXUDQJ EDLN�GDSDW

PHPDQIDDWNDQ SDNDQ GHQJDQ NXDOLWDV

UHQGDK� PHPSXQ\DL IHUWLOLWDV WLQJJL GDQ

QLODL FRQFHSWLRQ UDWH \DQJ VDQJDW EDLN�

SHUVHQWDVH NDUNDV WLQJJL \DLWX ���������

GDQ PHPLOLNL GDJLQJ GHQJDQ

NDGDUOHPDN UHQGDK �NXUDQJ OHELK ����
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.HXQJJXODQ�NHXQJJXODQ WHUVHEXW KDUXV

GLGRURQJ GHQJDQ NHPDMXDQ WHNQRORJL

NKXVXVQ\D WHNQRORJL UHSURGXNVL

,QVHPLQDVL %XDWDQ �,%� XQWXN

PHQLQJNDWNDQ HILVLHQVL UHSURGXNVL

WHUQDN�

%DODL %HVDU ,LQVHPLQDVL %XDWDQ

6LQJRVDUL -DZD 7LPXU PHUXSDNDQ VDODK

VDWX 8QLW 3HODNVDQD 7HNQLN �837�

'LQDV 3HWHUQDNDQ GDQ .HVHKDWDQ +HZDQ

3URYLQVL -DZD 7LPXU\DQJ PHPSURGXNVL

VHPHQ EHNX VDSL SHUDK GDQ VDSL SRWRQJ�

.HEHUKDVLODQ ,% GLWHQWXNDQ ROHK

EHEHUDSD IDNWRU� VDODK VDWXQ\D DGDODK

NXDOLWDV VHPHQ \DQJ GLJXQDNDQ� 6DODK

VDWX IDNWRU \DQJ PHPSXQ\DL SHQJDUXK

WHUKDGDS NXDOLWDV VHPHQ DGDODK

PXVLP�+DO LQL GLGXNXQJ ROHK SHQGDSDW

*DUQHU GDQ +DIH] ������ EDKZD

SHUEHGDDQ PXVLP GDQ ODPDQ\D

SHQ\LQDUDQ GDSDW PHQJKDPEDW SURGXNVL

KRUPRQ )6+ \DQJ EHUDNLEDW SDGD

WHUKDPEDWQ\D SURVHV VSHUPDWRJHQHVLV

GLGDODP WHVWLV�

3HPEHNXDQ VHPHQ PHUXSDNDQ

VDODK VDWX IDNWRU \DQJ PHPSHQJDUXKL

SURGXNVL VHPHQ EHNX NDUHQD GDODP

SURVHV SHPEHNXDQ DNDQ PHQJDNLEDWNDQ

WHUMDGLQ\D NHUXVDNDQ� 61, ����������

����� PHQ\DWDNDQ XQWXN GDSDW

GLGLVWULEXVLNDQ GDQ GLLQVHPLQDVLNDQ

SHUVHQWDVH VSHUPDWR]RD PRWLO SRVW

WKDZLQJ PLQLPDO KDUXV VHEHVDU ����

1LODL 370 \DQJ VHPDNLQ WLQJJL

PHQDQGDNDQ WLQJJLQ\D NHPDPSXDQ

VSHUPDWR]RD XQWXN SXOLK NHPEDOL

VHWHODK SURVHV SHPEHNXDQ �UHFRYHU\

UDWH�� 1LODL UHFRYHU\ UDWH LQL

EHUJDQWXQJ SDGD PRWLOLWDV LQGLYLGX

VHPHQ VHJDU VHODLQ LWX IDNWRU JHQHWLN

VHSHUWL EDQJVD VDSL MXJD WXUXW

EHUSHQJDUXK� %DQJVD VDSL ORNDO VHSHUWL

VDSL %DOL PHPLOLNL NXDOLWDV VHPHQ VHJDU

\DQJ EDLN GDQ WDKDQ WHUKDGDS SURVHV

SHPEHNXDQ� &KHQRZHWK ������

PHQ\DWDNDQ EDKZD IDNWRU JHQHWLN�

XPXU� EDQJVD WHUQDN VHUWD YDULDVL

LQGLYLGX GDSDW PHPSHQJDUXKL

NHWDKDQDQ VHO VSHUPD WHUKDGDS FHNDPDQ

VXKX �WKHUPDO VKRFN� SDGD VDDW SURVHV

WKDZLQJ EHUODQJVXQJ� .XDOLWDV VSHUPD

\DQJ GLKDVLONDQ ROHK VHWLDS UXPSXQ GDQ

LQGLYLGX EHUEHGD�EHGD VHKLQJJD

EHUSHQJDUXK WHUKDGDS NXDOLWDV VSHUPD

EHNX \DQJ GLKDVLONDQ�

3HQHOLWLDQ LQL EHUWXMXDQ XQWXN

PHQJHWDKXL NXDOLWDV VHPHQ VHJDU GDQ

UHFRYHU\ UDWH VDSL %DOL SDGD PXVLP

\DQJ EHUEHGD GL %%,% 6LQJRVDUL�

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

3HQHOLWLDQ LQL GLODNVDQDNDQ GL

%%,% 6,QJRVDUL� 0DODQJ� -DZD 7LPXU�

3HQJDPELODQ GDWD VHNXQGHU KDVLO

SHQDPSXQJDQ PXODL EXODQ 1RYHPEHU

���� � 6HSWHPEHU �����

0DWHUL \DQJ GLJXQDNDQ DGDODK

VDSL %DOL VHEDQ\DN �� \DQJ GLDPELO

VHFDUD SXUSRVLYH VDPSOLQJ� GHQJDQ

NULWHULD PHPLOLNL LGHQWLWDV GLEXNWLNDQ

GHQJDQ HDU WDJ GDQ PHPLOLNL GDWD

UHFRUGLQJ SHQDPSXQJDQ \DQJ OHQJNDS

GDUL EXODQ 1RYHPEHU ����� 6HSWHPEHU

����� 0HWRGH \DQJ GLJXQDNDQ SDGD

SHQHOLWLDQ LQL DGDODK VWXGL NDVXV� 'DWD

\DQJ GLDPELO DGDODK GDWD VHNXQGHU GDUL

FDWDWDQ KDVLO SHQDPSXQJDQ VHPHQ VHJDU

SDGD EDQJVD VDSL %DOL VHODPD �� EXODQ�

9DULDEHO SHQJDPDWDQ

9DULDEHO \DQJ GLDPDWL GDODP

SHQHOLWLDQ LQL DQWDUD ODLQ� YROXPH

VHPHQ� ZDUQD� S+ VHPHQ� SHUVHQWDVH

PRWLOLWDV LQGLYLGX� NRQVHQWUDVL

VSHUPDWR]RD� MXPODK SURGXNVL VHPHQ

EHNX� 3RVW 7KDZLQJ 0RWLOLW\ GDQ

5HFRYHU\ 5DWH�

$QDOLVLV GDWD

'DWD \DQJ GLSHUROHK VHODPD

SHQHOLWLDQ NHPXGLDQ GLRODK VHFDUD

VWDWLVWLN \DLWX GHQJDQ PHQJKLWXQJ

SHUVHQWDVH UDWD�UDWD GDQ VLPSDQJDQ

EDNXQ\D �VWDQGDU GHYLDVL�� 'DWD KDVLO

SHQHOLWLDQ GLDQDOLVLV PHQJJXQDNDQ

DQDOLVLV GHVNULSWLI�
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+$6,/ '$1 3(0%$+$6$1

9ROXPH VHPHQ VHJDU 6DSL %DOL SDGD

PXVLP \DQJ EHUEHGD

3HPHULNVDDQ YROXPH VHPHQ

PHUXSDNDQ VDODK VDWX V\DUDW XQWXN GDSDW

PHQJHWDKXL NXDQWLWDV VHPHQ VHJDU

VHWHODK SHQDPSXQJDQ� *UDILN KDVLO UDWD�

UDWD YROXPH VHPHQ VDSL %DOL VHWLDS

EXODQ SDGD PXVLP KXMDQ GDQ NHPDUDX

GL %%,% 6LQJRVDUL GLWDPSLONDQ SDGD

*DPEDU ��

*DPEDU �� 5DWD�UDWD YROXPH VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ NHPDUDX
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5DWD�UDWD YROXPH VHPHQ VDSL %DOL

SDGD EXODQ SHQDPSXQJDQ 1RYHPEHU�

'HVHPEHU� -DQXDUL� )HEUXDUL GDQ 0DUHW

VHFDUD EHUWXUXW�WXUXW DGDODK ��������� PO�

��������� PO� ��������� PO� ��������� PO�

GDQ ��������� PO� 9ROXPH WHUVHEXW

WHUPDVXN QRUPDO� NDUHQD PHQXUXW *DUQHU

GDQ +DIH] ������ YROXPH VHPHQ VDSL KDVLO

SHQDPSXQJDQ EHUNLVDU DQWDUD ��� PO�

*DPEDU � GDSDW GLOLKDW EDKZD UDWD�

UDWD YROXPH VHPHQ \DQJ GLKDVLONDQ VHODPD

EXODQ 1RYHPEHU�0DUHW SDOLQJ UHQGDK

WHUMDGL SDGD EXODQ -DQXDUL� 5HQGDKQ\D

YROXPH VHPHQ \DQJ GLKDVLONDQ GLVHEDENDQ

ROHK FXUDK KXMDQ \DQJ VDQJDW WLQJJL VHODPD

EXODQ -DQXDUL� VHKLQJJD LQWHQVLWDV FDKD\D

UHQGDK GDQ PHQJKDPEDW SURGXNVL KRUPRQ

)6+� +RUPRQ )6+ \DQJ GLKDVLONDQ ROHK

NHOHQMDU KLSRILVD DQWHULRU DNDQ

PHPEHULNDQ SHQJDUXK WHUKDGDS VHO�VHO

VHUWROL \DQJ WHUOHWDN GL GDODP WXEXOXV

VLPLQLIHUXV� 3HQJDUXK WHUVHEXW DNDQ

PHPEDQWX XQWXN SHPEHULDQ QXWULHQ EDJL

VSHUPD \DQJ VHGDQJ EHUNHPEDQJ GDQ

PHQGXNXQJ VSHUPDWRJHQHVLV GDODP

SHQ\HGLDDQ EDKDQ PDNDQDQ EDJL VSHUPD�

VHUWD PHOHSDVNDQ VHO VSHUPD \DQJ WHODK

PDWXU GL DNKLU SURVHV VSHUPDWRJHQHVLV� +DO

LQL VHVXDL GHQJDQ SHQGDSDW .KDLUL� GNN

������ PHQ\DWDNDQ EDKZD VHPDNLQ WLQJJL

FXUDK KXMDQ PDND YROXPH VHPHQ

\DQJGLKDVLONDQ VHPDNLQ UHQGDK� EHJLWX

MXJD VHEDOLNQ\D VHPDNLQ UHQGDK FXUDK

KXMDQ YROXPH VHPHQ \DQJ GLKDVLONDQ

VHPDNLQ WLQJJL� +DO LQL GLGXNXQJ GHQJDQ

SHQGDSDW *DUQHU GDQ +DIH] ������ \DQJ

PHQ\DWDNDQ EDKZD SHUEHGDDQ PXVLP GDQ

ODPDQ\D SHQ\LQDUDQ GDSDW PHQJKDPEDW

SURGXNVL )6+ \DQJ GDSDW PHQJKDPEDW

SURVHV VSHUPDWRJHQHVLV GLGDODP WHVWLV�

%HUGDVDUNDQ JUDILN UDWD�UDWD

YROXPH VHPHQ VDSL %DOL \DQJ GLWDPSXQJ

SDGD PXVLP NHPDUDX \DLWX SDGD EXODQ

0HL�6HSWHPEHU GDSDW GLOLKDW EDKZD UDWD�

UDWD YROXPH VHPHQ VDSL %DOL SDGD PXVLP

NHPDUDX OHELK WLQJJL GLEDQGLQJNDQ SDGD

PXVLP KXMDQ� .RLYLVWR HW DO� ������

PH\DWDNDQ EDKZD PXVLP GDSDW

EHUSHQJDUXK WHUKDGDS NXDOLWDV VHPHQ OHELK

GDUL ��� .XDOLWDV VHPHQ SDGD SHULRGH

\DQJ EHUEHGD GDODP VDWX WDKXQ MXJD

WHUJDQWXQJ GDUL MHQLV VDSL MDQWDQ� 5DWD�UDWD

YROXPH VHPHQ SDOLQJ EHVDU WHUGDSDW SDGD

EXODQ -XOL ���� \DLWX ��������� PO GDQ

WHUHQGDK SDGD EXODQ -DQXDUL ���� \DLWX

��������� PO� +DO LQL VHVXDL GHQJDQ

SHQHOLWLDQ 3LOHFNDV HW DO� ������ EDKZD

UDWD ± UDWD YROXPH VHPHQ \DQJ GLWDPSXQJ

SDGD EXODQ -XOL EHUEHGD GHQJDQ YROXPH

\DQJ GLWDPSXQJ SDGD EXODQ -DQXDUL�

3HQDPSXQJDQ VHPHQ SDGD EXODQ -DQXDUL

PHPLOLNL YROXPH WHUHQGDK�

:DUQD VHPHQ VHJDU 6DSL %DOL SDGD

PXVLP \DQJ EHUEHGD

+DVLO SHPHULNVDDQ ZDUQD VHPHQ

VHJDU VDSL %DOL GLNDWHJRULNDQ GDODP HPSDW

ZDUQD \DLWX SV �SXWLK VXVX�� SE �SXWLK

EHQLQJ�� SN �SXWLK NHNXQLQJDQ� GDQ E

�EHQLQJ�� 3HUVHQWDVH ZDUQD VHPHQ VHJDU

SDGD VDSL %DOL GLWLDS EXODQ VHODPD PXVLP

KXMDQ WHUGDSDW SDGD *DPEDU ��
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*DPEDU �� 5DWD�UDWD ZDUQD VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ NHPDUDX

+DVLO GDUL SHPHULNVDDQ ZDUQD

VHPHQ VHJDU VDSL %DOL PHQXQMXNNDQ EDKZD

SHUVHQWDVH ZDUQD VHPHQ \DQJ WHUWLQJJL GDUL

PDVLQJ�PDVLQJ EXODQ SHQDPSXQJDQ

VHODPD PXVLP KXMDQ WHUGDSDW SDGD ZDUQD

SXWLK VXVX� KDVLO LQL PHQDQGDNDQ EDKZD

ZDUQD VHPHQ VDSL %DOL GLDWDV GLNDWDNDQ

QRUPDO� NHDGDDQQ LQL VHVXDL GHQJDQ

SHQGDSDW 7RHOLKHUH ������ \DQJ

PHQ\DWDNDQ EDKZD ZDUQD VHPHQ VDSL

QRUPDO DGDODK SXWLK VXVX GDQ ��� VDMD

\DQJ EHUZDUQD NUHP� 1XUV\DP ������ GDQ

)HUDGLV ������ PHQDPEDKNDQ EDKZD

VHPHQ VDSL QRUPDO EHUZDUQD SXWLK VXVX

DWDX NUHP GDQ NHUXK� 'HUDMDW

NHNHUXKDQQ\D WHUJDQWXQJ SDGD NRQVHQWUDVL

VSHUPDWR]RD� :DUQD VHPHQ MXJD EHUNDLWDQ

GHQJDQ NRQVHQWUDVLQ\D� GDUL JUDILN GLDWDV

PHQXQMXNNDQ EDKZD ZDUQD SXWLK VXVX

PHQGRPLQDVL GLVHWLDS EXODQ SHQDPSXQJDQ�

+DO WHUVHEXW GLPEDQJL GHQJDQ NRQVHQWUDVL

VHPHQ SDGD PXVLP KXMDQ \DQJ WLQJJL SXOD�

6X\DGL GNN� ������ PHQMHODVNDQ EDKZD

ZDUQD� NRQVLVWHQVL GDQ NRQVHQWUDVL

VSHUPDWR]RD VDOLQJ EHUNDLWDQ VDWX GHQJDQ

\DQJ ODLQ� DUWLQ\D MLND VHPHQ VHPDNLQ

HQFHU PDND NRQVHQWUDVL VSHUPDWR]RD

VHPDNLQ UHQGDK GDQ ZDUQDQ\D VHPDNLQ

SXFDW�+DVLO SHPHULNVDDQ ZDUQD VHPHQ

VHJDU VDSL %DOL GLWLDS EXODQ SDGD PXVLP

NHPDUDX GLGRPLQDVL ROHK ZDUQD SXWLK VXVX�

QDPXQ SHUVHQWDVHQ\D OHELK UHQGDK

GLEDQGLQJNDQ GHQJDQ PXVLP KXMDQ� :DUQD

ODLQ \DQJ WXUXW PHQGRPLQDVL DGDODK ZDUQD

VHPHQ SXWLK EHQLQJ \DQJ PHQHPSDWL

XUXWDQ NHGXD SDGD VHWLDS EXODQ

SHQDPSXQJDQ� +DO WHUVHEXW GLGXJD NDUHQD

EDQ\DQ\D VHPLQDO SODVPD SDGD VHPHQ

\DQJ GLHMDNXODVLNDQ SDGD EXODQ -XQL�

:DUQD EHQLQJ LQL WHUQ\DWD WLGDN EHUNDLWDQ

GHQJDQ UHQGDKQ\D NRQVHQWUDVL VHPHQ

NDUHQD NRQVHQWUDVL VHPHQ SDGD PXVLP

NHPDUDX MXJD WHUJRORQJ WLQJJL� +DO LQL

VHVXDL GHQJDQ KDVLO SHQHOLWLDQ PHQXQMXNDQ

OHELK GDUL ��� VDSL�VDSL MDQWDQ

PHQJKDVLONDQ VHPHQ QRUPDO EHUZDUQD

SXWLK EHQLQJ� :DUQD LQL GLGXJD GLVHEDENDQ

ROHK EDQ\DNQ\D VHPLQDO SODVPD VHKLQJJD

VHPHQ OHELK WHUOLKDW EHQLQJ �.KDLUL� ������

+DVLO DQDOLVLV GHVNULSWLI

PHQXQMXNNDQ EDKZD ZDUQD VHPHQ GHQJDQ

NDWHJRUL SXWLK NXQLQJ KDQ\D PHQFDSDL

QLODL ��� +DO WHUVHEXW VHVXDL GHQJDQ

SHUQ\DWDDQ EDKZD NXUDQJ GDUL ��� VDSL

%DOL PHQJKDVLONDQ VHPHQ \DQJ EHUZDUQD

SXWLK NHNXQLQJDQ� :DUQD LQL

GLGXJDGLVHEDENDQ ROHK SLJPHQ ULERIODYLQ

\DQJ GLEDZD ROHK JHQ DXWRVRPRQDO UHVHVLI

GDQ WLGDN EHUSHQJDUXK WHUKDGDS IHUWLOLWDV

�7RHOLKHUH� ������
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S+ VHPHQ VHJDU 6DSL %DOL SDGD PXVLP

\DQJ EHUEHGD

S+ PHUXSDNDQ GHUDMDW NHDVDPDQ

SDGD VHPHQ \DQJ PHQXMXNDQ EDKZD VHPHQ

WHUVHEXW PHPLOLNL S+ DVDP DWDX

EDVD�*UDILN KDVLO UDWD�UDWD S+ VHPHQ VDSL

%DOL SDGD WLDS EXODQ GDQ PXVLP KXMDQ GL

%%,% 6LQJRVDUL GLWDPSLONDQ SDGD *DPEDU

��

*DPEDU �� 5DWD�UDWD S+ VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ NHPDUDX

5DWD�UDWD S+ VHPHQ VDSL %DOL SDGD

EXODQ SHQDPSXQJDQ 1RYHPEHU� 'HVHPEHU�

-DQXDUL� )HEUXDUL GDQ 0DUHW VHFDUD

EHUWXUXW�WXUXW DGDODK ��������� ���������

��������� �������� GDQ ��������� S+

WHUVHEXW WHUPDVXN QRUPDO� NDUHQD NLVDUDQ

S+ VSHUPDWR]RD VDSL DGDODK �������

�*DUQHU GDQ +DIH]� ������ 5DWD�UDWD S+

WHUHQGDK WHUMDGL SDGD EXODQ )HEUXDUL \DLWX

��� GLEDQGLQJNDQ UDWD�UDWD S+ SDGD EXODQ

1RYHPEHU� 'HVHPEHU� -DQXDUL GDQ 0DUHW

\DQJ EHUDGD SDGD DQJND ���� 'HUDMDW

NHDVDPDQ PHPHJDQJ SHUDQDQ \DQJ

SHQWLQJ NDUHQD PHPSHQJDUXKL YLDELOLWDV

VSHUPDWR]RD� +ROP GDQ :LVKDUW ������

PHQ\DWDNDQ EDKZD� SHQXUXQDQ S+

VSHUPDWR]RD DNDQ PHPSHQJDUXKL

SHQJDWXUDQ IXQJVL VSHUPDWR]RD VHSHUWL

UHDNVL DNURVRP GDQ PRWLOLWDV�

9DULDVL QLODL S+ LQL GDSDW

GLSHQJDUXKL ROHK EHEHUDSD IDNWRU�

GLDQWDUDQ\D DGDODK DGDQ\D DNWLYLWDV
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VSHUPDWR]RD GDODP PHQJXUDLNDQ IUXNWRVD

VHKLQJJD S+ PHQMDGL WXUXQ� NRQWDPLQDVL

GHQJDQ PLNURRUJDQLVPH VHKLQJJD S+ QDLN�

GDQ SHUEHGDDQ FDUD PHQJROHNVL VHPHQ

�6XQGDUL� GNN ������ 7LQJJL UHQGDKQ\D

QLODL S+ VHPHQ \DQJ GLKDVLONDQ MXJD

EHUNDLWDQ GHQJDQ NRQVHQWUDVL VSHUPDWR]RD�

+DO WHUVHEXW GLGXNXQJ ROHK %HDUGHQ GDQ

)XTXD\ ������ PHQ\DWDNDQ EDKZD

NRQVHQWUDVL VSHUPDWR]RD \DQJ WLQJJL

PHQ\HEDENDQ VHPHQ OHELK DVDP GDULSDGD

VHPHQ GHQJDQ NRQVHQWUDVL VSHUPDWR]RD

\DQJ UHQGDK�

%HUGDVDUNDQ JUDILN UDWD�UDWD S+

VHPHQ VDSL %DOL SDGD PXVLP NHPDUDX

VDPD GHQJDQ UDWD�UDWD S+ SDGD

PXVLPKXMDQ \DLWX ���� 3HQHOLWLDQ %KDNDW HW

DO� ������ PHQMHODVNDQ EDKZD WLGDN DGD

SHQJDUXK DQWDUD SHUEHGDDQ PXVLP GDQ S+

VHPHQ� 5DWD�UDWD VHPHQ SDGD EXODQ

SHQDPSXQJDQ 0HL�6HSWHPEHU WLGDN

PHQXQMXNNDQ SHUEHGDDQ \DLWX VDPD SDGD

DQJND ��������� ��������� ���������

�������� GDQ ��������� 0HQXUXW

:DK\XQLQJVLK� GNN� ������ PHQMHODVNDQ

EDKZD S+ VHPHQ ELVD GLNDWDNDQ QRUPDO

GDQ PDVLK OD\DN XQWXN GLSURVHV PHQMDGL

VHPHQ EHNX� .DUHQD V\DUDW VHPHQ GDSDW

GLSURVHV OHELK ODQMXW \DLWX PHPLOLNL GHUDMDW

NHDVDPDQ VHPHQ DQWDUD ���������� S+

VDQJDW PHPSHQJDUXKL GD\D WDKDQ

VSHUPDWR]RD NDUHQD VDQJDW EHUNDLWDQ

GHQJDQ PHWDEROLVPH �SHQJJXQDDQ HQHUJL�

VSHUPDWR]RD�

0RWLOLWDV LQGLYLGX VSHUPDWR]RD 6DSL

%DOL SDGD PXVLP \DQJ EHUEHGD

0RWLOLWDV VSHUPDWR]RD DGDODK

MXPODK SHUJHUDNDQ VSHUPDWR]RD KLGXS GDQ

EHUJHUDN PDMX�SURJUHVLI \DQJ QLODLQ\D

EHUNLVDU DQWDUD ������ �61, ����������

������ 0RWLOLWDV VSHUPDWR]RD DWDX GD\D

JHUDN VSHUPDWR]RD PHUXSDNDQ VDODK VDWX

SHQHQWX NHEHUKDVLODQ VSHUPDWR]RD XQWXN

GDSDW PHQFDSDL RYXP SDGD VDOXUDQ WXED

)DOORSL GDQ FDUD \DQJ SDOLQJ VHGHUKDQD

GDODP SHQLODLDQ VSHUPD XQWXN LQVHPLQDVL

EXDWDQ �*DUQHU GDQ +DIH]� ������ *UDILN

KDVLO UDWD�UDWD SHUVHQWDVH PRWLOLWDV LQGLYLGX

VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP

KXMDQ GL %%,% 6LQJRVDUL GLWDPSLONDQ SDGD

*DPEDU ��
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*DPEDU �� 5DWD�UDWD PRWLOLWDV LQGLYLGX VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ

NHPDUDX

5DWD�UDWD SHUVHQWDVH PRWLOLWDV

LQGLYLGX VHPHQ VDSL %DOL SDGD EXODQ

SHQDPSXQJDQ 1RYHPEHU� 'HVHPEHU�

-DQXDUL� )HEUXDUL GDQ 0DUHW VHFDUD

EHUWXUXW�WXUXW DGDODK ������������

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

GDQ ������������ 5DWD�UDWD PRWLOLWDV

VSHUPDWR]RD \DQJ GLKDVLONDQ VHODPD

SHQHOLWLDQ GLGDSDWNDQ KDVLO \DQJ OHELK

UHQGDK GLEDQGLQJNDQ GHQJDQ KDVLO

SHQHOLWLDQ 6DUDVWLQD ������ PHQXQMXNNDQ

EDKZD UDWDDQ SHUVHQWDVH PRWLOLWDV

SURJUHVLI SDGD EDQJVD %DOL� 0DGXUD GDQ

6LPPHQWDO DGDODK GL DWDV ���� KDO LQL

PHQXQMXNNDQ EDKZD UDWD�UDWD VHPHQ VHJDU

\DQJ GLNROHNVL GDUL EDQJVD WHUVHEXW

PHPHQXKL V\DUDW PLQLPDO XQWXN GDSDW

GLSURVHV OHELK ODQMXW PHQMDGL VHPHQ EHNX�

6HGDQJNDQ UDWDDQ SHUVHQWDVH PRWLOLWDV

LQGLYLGX VDSL %DOL GL %%,% 6LQJRVDUL SDGD

PXVLP KXMDQ GL EDZDK ��� QDPXQ PDVLK

DGD ����� 6HKLQJJD VHFDUD UDWD�UDWD

PRWLOLWDV SURJUHVLI VSHUPDWR]RD WHUVHEXW

PDVLK PHPHQXKL V\DUDW PLQLPDO XQWXN

GDSDW GLSURVHV PHQMDGL VHPHQ EHNX�

0RWLOLWDV LQGLYLGX VSHUPDWR]RD HUDW

NDLWDQQ\D GHQJDQ NHEHUDGDDQ VHPLQDO

SODVPD \DQJ EHUIXQJVL VHEDJDL VXPEHU

HQHUJL� 'DODP VHPHQ WHUGDSDW HPSDW EDKDQ

RUJDQLN \DQJ GDSDW GLSDNDL VHFDUD

ODQJVXQJ PDXSXQ WLGDN ODQJVXQJ ROHK

VSHUPDWR]RD VHEDJDL VXPEHU HQHUJL XQWXN

NHODQJVXQJDQ KLGXS GDQ PRWLOLWDV

VSHUPDWR]RD� EDKDQ�EDKDQ WHUVHEXW EHUXSD

IUXNWRVD� VRUELWRO GDQ JO\VHULO SKRVSRULO

FKROLQH �*3&� �7RHOLKHUH� ������ 0RWLOLWDV

PHUXSDNDQ XML NXDOLWDV \DQJ SHQWLQJ

NDUHQD IHUWLOLWDV HUDW NDLWDQQ\D GHQJDQ

VSHUPD PRWLO \DQJ GLLQVHPLQDVLNDQ�

0RWLOLWDV VSHUPDWR]RD DNDQ PHQXUXQ MLND

WHUSDSDU ROHK FDKD\D WHWDSL DNDQ

PHQLQJNDW GL GDODP FDLUDQ XWHUXV�

0RWLOLWDV PHUXSDNDQ IDNWRU \DQJ VDQJDW

PHQHQWXNDQ EDJL VSHUPDWR]RD XQWXN

PHOHZDWL VHUYLNV� EDKNDQ PRWLOLWDV \DQJ

SURJUHVLI PHPEDQWX VSHUPDWR]RD XQWXN

GDSDW PHQHPEXV FXPXOXV RRSKRUXV GDQ

]RQD SHOXFLGD RYXP VHKLQJJD IHUWLOLVDVL

GDSDW WHUMDGL �*DPQHU GDQ +DIH]� ������

%HUGDVDUNDQ JUDILN UDWD�UDWD

SHUVHQWDVH PRWLOLWDV LQGLYLGX VHPHQ VDSL

%DOL SDGD PXVLP NHPDUDX PHPEHULNDQ

KDVLO OHELK WLQJJL GLEDQGLQJNDQ GHQJDQ

UDWD�UDWD SHUVHQWDVH PRWLOLWDV LQGLYLGX SDGD

PXVLP KXMDQ� +DO LQL VHVXDL GHQJDQ .KDLUL�

HW DO� ������ PHQ\DWDNDQ EDKZD VHPDNLQ

WLQJJL FXUDK KXMDQ PDND PRWLOLWDV

VSHUPDWR]RD \DQJ GLSHUROHK VHPDNLQ
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UHQGDK� EHJLWX MXJD VHEDOLNQ\D VHPDNLQ

UHQGDK FXUDK KXMDQ PRWLOLWDV VSHUPDWR]RD

\DQJ GLKDVLONDQ VHPDNLQ WLQJJL� 5DWD�UDWD

SHUVHQWDVH PRWLOLWDV LQGLYLGX VHPHQ VDSL

%DOL \DQJ GLSHUROHK VHODPD SHQDPSXQJDQ

SDGD EXODQ 0HL� -XQL� -XOL� $JXVWXV GDQ

6HSWHPEHU VHFDUD EHUWXUXW�WXUXWDGDODK

������������������������ ������������

����������� GDQ ������������ 5DWD�UDWD

WHUVHEXW OHELK WLQJJL GLEDQGLQJNDQ GHQJDQ

VDSL EDQJVD ODLQ GDUL KDVLO SHQHOLWLDQ

.KDLUL ������ \DQJ PHQ\DWDNDQ UDWD�UDWD

PRWLOLWDV LQGLYLGX VDSL 6LPHQWDO \DLWX

������� ������ GDQ ��� ���� 3HUEHGDDQ

SHUVHQWDVH PRWLOLWDV LQGLYLGX VHPHQ VHJDU

DQWDU EDQJVD LQL ELVD GLVHEDENDQ SHQJDUXK

LNOLP� FXDFD GDQ VXKX SDGD VDDW

SHQDPSXQJDQ� 6DUDVWLQD ������

PHQ\DWDNDQ EDKZD VDSL ORNDO PHPSXQ\DL

GD\D DGDSWDVL \DQJ WLQJJL� VHKLQJJD VDSL

EDQJVD %UDKPDQ� 0DGXUD GDQ %DOL

PHPSXQ\DL SHUVHQWDVH PRWLOLWDV \DQJ

WLQJJL�

.RQVHQWUDVL VHPHQ VHJDU 6DSL %DOL

SDGD PXVLP \DQJ EHUEHGD

.RQVHQWUDVL VHPHQ \DLWX MXPODK

VSHUPDWR]RD \DQJ WHUNDQGXQJ GDODP VDWX

PO HMDNXODVL� 3HQLODLDQ NRQVHQWUDVL VDQJDW

SHQWLQJ NDUHQD GLJXQDNDQ XQWXN

PHQHQWXNDQ MXPODK SHQJHQFHUDQ VHPHQ�

*UDILN KDVLO UDWD�UDWD NRQVHQWUDVL VHPHQ

VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GL

%%,% 6LQJRVDUL GLWDPSLONDQ SDGD *DPEDU

��

*DPEDU �� 5DWD�UDWD NRQVHQWUDVL VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ

NHPDUDX
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3HQLODLDQ NRQVHQWUDVL VSHUPDWR]RD

VDQJDW SHQWLQJ NDUHQD IDNWRU LQLODK \DQJ

PHQJJDPEDUNDQ VLIDW�VLIDW VSHUPD \DQJ

GLSDNDL VHEDJDL VDODK VDWX NULWHULD

SHQHQWXDQ NXDOLWDV VHPHQ� 5DWD�UDWD

SHUVHQWDVH PRWLOLWDV LQGLYLGX VHPHQ VDSL

%DOL SDGD EXODQ SHQDPSXQJDQ 1RYHPEHU�

'HVHPEHU� -DQXDUL� )HEUXDUL GDQ 0DUHW

VHFDUD EHUWXUXW�WXUXW DGDODK

��������������� ���������������

��������������� �������������� GDQ

��������������� .RQVHQWUDVL VSHUPDWR]RD

VHPHQ VHJDU VDSL %DOL \DQJ GLSHUROHK

VHODPD SHQHOLWLDQ WHUPDVXN QRUPDO VHVXDL

GHQJDQ SHQGDSDW *DUQHU GDQ +DIH] ������

\DQJ PHQ\DWDNDQ EDKZD NRQVHQWUDVL

VHPHQ VDSL EHUYDULDVL GDUL �����������

MXWD�P� 6DOLVEXU\ GDQ 9DQ 'HPDUN ������

PHQ\DWDNDQ EDKZD NRQVHQWUDVL

VSHUPDWR]RD DNDQ PHQJLNXWL

SHUNHPEDQJDQ VHNVXDO GDQ NHGHZDVDDQ�

NXDOLWDV SDNDQ \DQJ GLEHULNDQ� NHVHKDWDQ

DODW UHSURGXNVL� EHVDU WHVWLV� XPXU GDQ

IUHNXHQVL HMDNXODVL SHMDQWDQ�

.RQVHQWUDVL VSHUPDWR]RD WHUHQGDK

WHUGDSDW SDGD EXODQ -DQXDUL \DLWX ����

MXWD�PO� ,QWHQVLWDV FXUDK KXMDQ \DQJ WLQJJL

WHUQ\DWD MXJD PHPSHQJDUXKL NRQVHQWUDVL

VSHUPDWR]RD VDPD KDO Q\D GHQJDQ YROXPH

VHPHQ GDQ PRWLOLWDV VSHUPDWR]RD� VHPDNLQ

WLQJJL FXUDK KXMDQ PDND NRQVHQWUDVL

VSHUPDWR]RD \DQJ GLSHUROHK VHPDNLQ

UHQGDK� EHJLWX MXJD VHEDOLNQ\D VHPDNLQ

UHQGDK FXUDK KXMDQ NRQVHQWUDVL

VSHUPDWR]RD \DQJ GLKDVLONDQ VHPDNLQ

WLQJJL� +DVLO DQDOLVLV UHJUHVL NRUHODVL DQWDUD

YROXPH VHPHQ �<� GDQ FXUDK KXMDQ �;�

PHQXQMXNNDQ DGDQ\D NRUHODVL QHJDWLI

DQWDUD SHQXUXQDQ WRWDO NRQVHQWUDVL

VSHUPDWR]RD GHQJDQ SHQLQJNDWDQ FXUDK

KXMDQ \DQJ PHPEHQWXN SHUVDPDDQ UHJUHVL

<  ������� ± ����� ; �3������ 5�

������� $UWLQ\D EDKZD WRWDO NRQVHQWUDVL

VSHUPDWR]RD SHQXUXQDQ MXPODK WRWDO

NRQVHQWUDVL VSHUPDWR]RD GLSHQJDUXKL ROHK

FXUDK KXMDQ VHEHVDU ������ VHGDQJNDQ

\DQJ ODLQQ\D GLSHQJDUXKL ROHK IDNWRU ODLQ

�.KDLUL HW DO�� ������

+DVLO UDWD�UDWD NRQVHQWUDVL VHPHQ

VDSL %DOL SDGD PXVLP NHPDUDX GLSHUROHK

KDVLO WHUHQGDK SDGD EXODQ 0HL \DLWX

������������� MXWD�PO� +DO LQL GLGXJD

NDUHQD VWUHVV DNLEDW GDUL SHUXEDKDQ FXDFD

GDUL PXVLP KXMDQ NH PXVLP NHPDUDX VHUWD

PHQLQJNDWQ\D VXKX OLQJNXQJDQ SDGD

PXVLP NHPDUDX� +DO LQL VHVXDL GHQJDQ

SHUQ\DWDDQ EDKZD IDNWRU VWUHV GLNHWDKXL

GDSDW PHPSHQJDUXKL YROXPH HMDNXODW GDQ

NRQVHQWUDVL VSHUPDWR]RD �*DUQHU GDQ

+DIH]� ������ 3HUQ\DWDDQ ODLQ \DQJ WXUXW

PHQGXNXQJ GLVDPSDLNDQ ROHK )HUDGLV

������ EDKZD SHUXEDKDQ VXKX OLQJNXQJDQ

\DQJ WLGDN PHQHQWX DNDQ EHUSHQJDUXK

WHUKDGDS RUJDQ UHSURGXNVL MDQWDQ� )XQJVL

WHUPRUHJXODVL VNURWXP GDSDW WHUJDQJJX

\DQJ EHUDNLEDW EXUXN SDGD SURVHV

VSHUPDWRJHQHVLV� 0XVLP MXJD EHUSHQJDUXK

WHUKDGDS NXDOLWDV GDQ NXDQWLWDV VHPHQ�

3HQLQJNDWDQ VXKX WHVWLV DNLEDW VWUHVV GDQ

SHQLQJNDWDQ VXKX XGDUD NDUHQD

NHOHPEDEDQ \DQJ WLQJJL GDSDW

PHQ\HEDENDQ NHJDJDODQ GDODP

SHPEHQWXNDQ GDQ SHQXUXQDQ SURGXNVL

VSHUPDWR]RD� 6HFDUD XPXP YROXPH

HMDNXODW� PRWLOLWDV LQGLYLGX GDQ NRQVHQWUDVL

VSHUPDWR]RD GLSHQJDUXKL ROHK PXVLP�

3URGXNVL VHPHQ VHJDU 6DSL %DOL SDGD

PXVLP \DQJ EHUEHGD

-XPODK GRVLV �VWUDZ� DGDODK WRWDO

VHPHQ \DQJ GDSDW GLSURGXNVL SDGD

SURVHVLQJ VHPHQ GDQ PHPHQXKL V\DUDW 61,

VHPHQ EHNX� 3DGD PLQLVWUDZ ���� PO

GHQJDQ MXPODK VHO VSHUPDWR]RD PLQLPDO

�� MXWD �61,� ������ 6DUGMLWR� 5DPD\DGL�

6ULDQWR GDQ $QZDU ������ PHQDPEDKNDQ

EDKZD GDODP VDWX GRVLV VWUDZ PHPLOLNL

YROXPH ���� PO GHQJDQ MXPODK

VSHUPDWR]RD VHEDQ\DN �� MXWD� *UDILN KDVLO

UDWD�UDWD SURGXNVL VHPHQ EHNX VDSL %DOL

VHWLDS EXODQ SDGD PXVLP KXMDQ GL %%,%

6LQJRVDUL GLWDPSLONDQ SDGD *DPEDU ��
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*DPEDU �� -XPODK SURGXNVL VHPHQ EHNX VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ

NHPDUDX

5DWD�UDWD SURGXNVL VHPHQ EHNX VDSL

%DOL SDGD EXODQ SHQDPSXQJDQ 1RYHPEHU�

'HVHPEHU� -DQXDUL� )HEUXDUL GDQ 0DUHW

VHFDUD EHUWXUXW�WXUXW DGDODK �������������

�������������� ��������������

����������� GDQ �������������� 'LOLKDW

GDUL JUDILN SURGXNVL VHPHQ EHNX VDSL %DOL

GL %%,% 6LQJRVDUL PHQJDODPL IOXNWXDVL

GLVHWLDS EXODQ SHQDPSXQJDQ� SURGXNVL

VHPHQ EHNX SDOLQJ WLQJJL WHUGDSDW SDGD

EXODQ 'HVHPEHU VHGDQJ NDQ SURGXNVL

VHPHQ EHNX WHUHQGDK WHUGDSDW SDGD EXODQ

)HEUXDUL� +DO LQL EHUNDLWDQ GHQJDQ YROXPH

GDQ NRQVHQWUDVL VHPHQ KDVLO SHQDPSXQJDQ

VHPDNLQ WLQJJL YROXPH GDQ NRQVHQWUDVL

\DQJ GLKDVLONDQ PDND SURGXNVL VHPHQ

EHNX DNDQ VHPDNLQ WLQJJL SXOD� 6HODLQ LWX

UHQGDKQ\D SURGXNVL VHPHQ SDGD EXODQ

)HEUXDUL MXJD GLSHQJDUXKL ROHK IDNWRU

SHQDPSXQJDQ \DQJ KDQ\D GLODNXNDQ � NDOL

GDODP VDWX EXODQ� KDO LQL GLNDUHQDNDQ

UHQGDKQ\D OLELGR \DQJ GLDODPL VDSL %DOL GL

%%,% 6LQJRVDUL GDQ EHUDNLEDW SDGD

UHQGDKQ\D NXDOLWDV GDQ NXDQWLWDV VHPHQ

KDVLO HMDNXODVL VHKLQJJD EDQ\DN VHPHQ

VHJDU \DQJ GLDINLU�

3HPDNDLDQ SHMDQWDQ GDODP VDWX

VDWXDQ ZDNWX SHUOX GLEDWDVL PHQJLQJDW

KDVLO�KDVLO SHQJDPDWDQ EDKZD IUHNXHQVL

HMDNXODVL \DQJ WHUODPSDX VHULQJ GDODP

VDWXDQ ZDNWX \DQJ UHODWLI SHQGHN

FHQGHUXQJ XQWXN PHQXUXQNDQ OLELGR�

YROXPH VHPHQ GDQ MXPODK VSHUPDWR]RD

SHU�HMDNXODVL� .XDOLWDV GDQ NXDQWLWDV

VHPHQ GL SHQJDUXKL ROHK OLELGR� )DNWRU

\DQJ PHPSHQJDUXKL OLELGR GDSDW EHUDVDO

GDUL OXDU DWDX GDUL GDODP WXEXK WHUQDN�

)DNWRU GDUL GDODP WHUPDVXN IDNWRU

ILVLRORJLV WHUXWDPD DGDODK ILVLN \DQJ

PHPSHQJDUXKL NRSXODVL QRUPDO�

6HGDQJNDQ \DQJ PHQMDGL IDNWRU ODLQ DGDODK

SHQ\DNLW GDQ EHQLK SHQ\DNLW�

SHQJDQJNXWDQ GDODP SHUMDODQDQ� XPXU�
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KHUHGLWHU GDQ OLQJNXQJDQ GDQ JHUDN EDGDQ

�<HQGUDOL]D� ������

%HUGDVDUNDQ JUDILN UDWD�UDWD

SURGXNVL VHPHQ EHNX VDSL %DOL SDGD

PXVLP NHPDUDX PHPEHULNDQ KDVLO \DQJ

OHELK WLQJJL GLEDQGLQJNDQ GHQJDQ UDWD�UDWD

SURGXNVL VHPHQ EHNX SDGD PXVLP KXMDQ�

+DO LQL HUDW NDLWDQQ\D GHQJDQ NXDOLWDV GDQ

NXDQWLWDV VHPHQ VHJDU \DQJ GLKDVLONDQ

SDGD PXVLP NHPDUDX PHQXQMXNNDQ KDVLO

OHELK EDLN GLEDQGLQJNDQ PXVLP KXMDQ

GLOLKDW GDUL VHJL YROXPH� NRQVHQWUDVL GDQ

PRWLOLWDV LQGLYLGX� 9ROXPH GDQ

NRQVHQWUDVL \DQJ WLQJJL DNDQ PHQHQWXNDQ

MXPODK SHQJHQFHU \DQJ GLEHULNDQ�

+XEXQJDQ DQWDUD YROXPH GDQ NRQVHQWUDVL

VHPHQ GHQJDQ SURGXNVL VHPHQ EHNX

DGDODK EHUNRUHODVL SRVLWLI VHKLQJJD

VHPDNLQ WLQJJL YROXPH GDQ NRQVHQWUDVL

PDND VHPDNLQ WLQJJL SXOD SURGXNVL VHPHQ

EHNX \DQJ GLKDVLONDQ�

3RVW 7KDZLQJ 0RWLOLW\ VHPHQ EHNX 6DSL

%DOL SDGD PXVLP \DQJ EHUEHGD

(YDOXDVL DWDX SHPHULNVDDQ VHPHQ

VHWHODK SURVHV SHPEHNXDQ PHUXSDNDQ

VXDWX WLQGDNDQ \DQJ SHUOX GLODNXNDQ XQWXN

PHQJHWDKXL NXDOLWDV GDQ NXDQWLWDV VHPHQ

DSDNDK OD\DN DWDX WLGDN XQWXN

GLGLVWULEXVLNDQ� 3HPHULNVDDQ \DQJ ELDVD

GLODNXNDQ DGDODK SHQJXMLDQ PRWLOLWDV

LQGLYLGX VHWHODK GLEHNXNDQ DWDX 370�

*UDILN KDVLO UDWD�UDWD 370 VHPHQ EHNX

VDSL %DOL SDGD WLDS EXODQ GDQ PXVLP KXMDQ

GL %%,% 6LQJRVDUL GLWDPSLONDQ SDGD

*DPEDU ��
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*DPEDU �� 5DWD�UDWD SRVW WKDZLQJ PRWLOLW\ VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ

GDQNHPDUDX

(YDOXDVL NXDOLWDV VHPHQ EHNX

GLODNXNDQ VHWHODK SHQFDLUDQ NHPEDOL DWDX

SRVW WKDZLQJ� (YDOXDVL LQL PHOLSXWL

JHUDNDQ LQGLYLGXDO GDUL VSHUPDWR]RD�

%HUGDVDUNDQ JUDILN GLDWDV GDSDW GLNHWDKXL

EDKZD UDWD�UDWD SHUVHQWDVH PRWLOLWDV

LQGLYLGX VHPHQ VDSL %DOL VHWHODK

GLEHNXNDQ SDGD EXODQ 1RYHPEHU�

'HVHPEHU� -DQXDUL� )HEUXDUL GDQ 0DUHW

VHFDUD EHUXUXWDQ DGDODK ������������

������������ ������������ �����������

GDQ ������������

6HFDUD NHVHOXUXKDQ�VHPHQ EHNX LQL

GDSDW GLLQVHPLQDVLNDQ NHFXDOL SDGD EXODQ

SHQDPSXQJDQ 1RYHPEHU NDUHQD QLODL

370 VDSL %DOL NXUDQJ GDUL VWDQGDU

SURGXNVL VHPHQ EHNX ,QGRQHVLD \DQJ

WHUWHUD GDODP 61, ��������������� \DLWX

XQWXN GDSDW GLGLVWULEXVLNDQ GDQ

GLLQVHPLQDVLNDQ SHUVHQWDVH VSHUPDWR]RD

PRWLO SRVW WKDZLQJ PLQLPDO KDUXV VHEHVDU

����

0RWLOLWDV PHUXSDNDQ XML NXDOLWDV

\DQJ SHQWLQJ NDUHQD IHUWLOLWDV HUDW

NDLWDQQ\D GHQJDQ VSHUPD PRWLO \DQJ

GLLQVHPLQDVLNDQ� 0RWLOLWDV VSHUPDWR]RD

DNDQ PHQXUXQ DNLEDW SURVHV SHPEHNXDQ�

6SHUPDWR]RD \DQJ WHODK GLEHNXNDQ

NHPXGLDQ GLFDLUNDQ NHPEDOL �WKDZLQJ�

DNDQ PHQJKDVLONDQ VSHUPDWR]RD \DQJ

VHEDJLDQ VXGDK PHQJDODPL NDSDVLWDVL

VHKLQJJD GD\D KLGXSQ\D UHQGDK GDQ

PRWLOLWDV SURJUHVLIQ\D WLGDN VHEDLN

VSHUPDWR]RD \DQJ PDVLK VHJDU�

6SHUPDWR]RD \DQJ VXGDK PHQJDODPL

NDSDVLWDVL DNDQ EHUJHUDN

KLSHUDNWLI�EHUOHELKDQ QDPXQ JHUDNDQQ\D

NXUDQJ SURJUHVLI �,VPD\D� ������

%HUGDVDUNDQ JUDILN GLDWDV GLSHUROHK

KDVLO UDWD�UDWD PRWLOLWDV LQGLYLGX VHWHODK

SURVHV SHPEHNXDQ VHPHQ EHNX VDSL %DOL

SDGD PXVLP NHPDUDX PHQXQMXNNDQ KDVLO

\DQJ OHELK WLQJJL WLDS EXODQQ\D

GLEDQGLQJNDQ GHQJDQ PXVLP KXMDQ� +DVLO

UDWD�UDWD SDGD EXODQ 0HL� -XQL� -XOL�

$JXVWXV GDQ 6HSWHPEHU DGDODK VHEHVDU

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

������������ GDQ ������������

7LQJJLQ\D DQJND PRWLOLWDV WHUVHEXW

PHQXQMXNNDQ WLQJJLQ\D SXOD NHPDPSXDQ

VSHUPDWR]RD VDSL %DOL XQWXN SXOLK GDUL

SURVHV SHPEHNXDQ� +DVLO WHUVHEXW OHELK

WLQJJL GLEDQGLQJNDQ GHQJDQ SHQHOLWLDQ

6XNPDZDWL� GNN ������ \DLWX PRWLOLWDV

VSHUPDWR]RD SDVFD WKDZLQJ SDGD VDSL

EDQJVD )+� /LPRXVLQ GDQ 6LPHQWDO DGDODK
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������������ ����������� GDQ

������������ 6DODK VDWX IDNWRU \DQJ

PHPSHQJDUXKL QLODL 370 VHPHQ EHNX

DGDODK EDQJVD VDSL� %DQJVD VDSL ORNDO

VHSHUWL VDSL %DOL PHPLOLNL GD\D DGDSWDVL

\DQJ WLQJJL WHUKDGDS OLQJNXQJDQ VHKLQJJD

VHPHQ \DQJ GLKDVLONDQ MXJD WDKDQ WHUKDGDS

SURVHV SHPEHNXDQ GLEDQGLQJNDQ GHQJDQ

EDQJVD VDSL LPSRU� &KHQRZHWK ������

PHQ\DWDNDQ EDKZD IDNWRU JHQHWLN� XPXU�

UXPSXQ WHUQDN VHUWD YDULDVL LQGLYLGX GDSDW

PHPHQJDUXKL NHWDKDQDQ VHO VSHUPD

WHUKDGDS FHNDPDQ VXKX �WKHUPDO VKRFN�

SDGD VDDW SURVHV WKDZLQJ EHUODQJVXQJ�

5HFRYHU\ 5DWH VHPHQ 6DSL %DOL SDGD

PXVLP \DQJ EHUEHGD

5HFRYHU\ UDWH �55� DGDODK

NHPDPSXDQ SHPXOLKDQ VSHUPDWR]RD

VHWHODK SHPEHNXDQ GHQJDQ

PHPEDQGLQJNDQ SHUVHQWDVH VSHUPDWR]RD

PRWLO SDGD VHPHQ VHJDU GHQJDQ SDVFD

WKDZLQJ �*DUQHU GDQ +DIH]� ������ *UDILN

KDVLO UDWD�UDWD 55 VHPHQ VDSL %DOL VHWLDS

EXODQ SDGD PXVLP KXMDQ GL %%,%

6LQJRVDUL GLWDPSLONDQ SDGD *DPEDU ��

*DPEDU �� 5DWD�UDWD UHFRYHU\ UDWH VHPHQ VDSL %DOL VHWLDS EXODQ SDGD PXVLP KXMDQ GDQ

NHPDUDX

NHEHUKDVLODQ GDODP SHPEHNXDQ

VHPHQ WLGDN KDQ\D GLQLODL GDUL SHUVHQWDVH

PRWLOLWDV LQGLYLGX VHWHODK WKDZLQJ� QDPXQ

OHELK SDGD SHUVHQWDVH VSHUPDWR]RD \DQJ

GDSDW SXOLK NHPEDOL VHWHODK SHPEHNXDQ

\DQJ PHPEHULNDQ JDPEDUDQ
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NHEHUKDVLODQGDUL SURVHV SHPEHNXDQ LWX

VHQGLUL� 5DWD�UDWD QLODL 55 VHPHQ EHNX

VDSL %DOL SDGD EXODQ SHQDPSXQJDQ

1RYHPEHU� 'HVHPEHU� -DQXDUL� )HEUXDUL

GDQ 0DUHW VHFDUD EHUWXUXW�WXUXW DGDODK

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

����������� GDQ ������������ 1LODL

55VHPHQ EHNX VDSL %DOL VHODPD SHQHOLWLDQ

WHUPDVXN NDWHJRUL EDLN� NHFXDOL SDGD EXODQ

SHQDPSXQJDQ 1RYHPEHU GHQJDQ QLODL

����������� DWDX ����� 0HVNLSXQ WLGDN

DGD VWDQGDU QLODL XQWXN UHFRYHU\ UDWH

QDPXQ KDO LQL ELVD NLWD OLKDW GDUL VWDQGDU

PLQLPDO PRWLOLWDV LQGLYLGX VHWHODK WKDZLQJ

\DLWX ���� NHUXVDNDQ VHO DNLEDW

SHPEHNXDQ GDSDW WHUMDGL NDUHQD GHKLGUDVL�

SHQLQJNDWDQ NRQVHQWUDVL HOHNWUROLW� VHUWD

WHUEHQWXNQ\D NULVWDO HV LQWUDVHOXOHU \DQJ

GDSDW PHPSHQJDUXKL SHUPHDELOLWDV

GLQGLQJ VHO GDQ SDGD DNKLUQ\D VSHUPDWR]RD

NHKLODQJDQ GD\D PRWLOLWDVQ\D �=HOSLQD

GNN�� ������ +LODQJQ\D GD\D PRWLOLWDV

VSHUPDWR]RD VHODPD SURVHV SHPEHNXDQ

DNDQ EHUSHQJDUXK WHUKDGDS ODMX SHPXOLKDQ

�UHFRYHU\ UDWH� VSHUPD VHWHODK PHQJDODPL

SHQFDLUDQ NHPEDOL �+DIH]� ������

%HUGDVDUNDQ JUDILN UDWD�UDWD 55

VHPHQ VDSL %DOL SDGD PXVLP NHPDUDX

PHPLOLNL QLODL OHELK WLQJJL GLEDQGLQJNDQ

GHQJDQ UDWD�UDWD SHUVHQWDVH PRWLOLWDV

LQGLYLGX SDGD PXVLP KXMDQ� 3DGD PXVLP

NHPDUDX GLSHUROHK KDVLO SDGD EXODQ 0HL�

-XQL� -XOL� $JXVWXV GDQ 6HSWHPEHU DGDODK

VHEHVDU ������������ ������������

������������ ����������� GDQ

������������ +DVLO WHUVHEXW OHELK WLQJJL

GLEDQGLQJNDQ GHQJDQ KDVLO SHQHOLWLDQ

.RPDULDK ������ \DQJ PHODSRUNDQ QLODL

55 VHPHQ EHNX SDGD WLJD EDQJVD VDSL

/LPRXVLQ� 6LPPHQWDO GDQ )ULVLHQ +ROVWHLQ

PDVLQJ�PDVLQJ VHEHVDU ������� ������

GDQ ������� 7LQJJLQ\D QLODL 55SDGD

PXVLP NHPDUDX LQL GLVHEDENDQ ROHK

WLQJJLQ\D PRWLOLWDV LQGLYLGX VHPHQ VHJDU

PDXSXQ VHWHODK GL WKDZLQJ� 1LODL WHUVHEXW

PHQ\DWDNDQ WLQJJLQ\D NHPDPSXDQ

VSHUPDWR]RD VDSL %DOL GDODP EHUDGDSWDVL

GHQJDQ OLQJNXQJDQ�

.(6,038/$1

%HUGDVDUNDQ KDVLO SHQHOLWLDQ GDSDW

GLVLPSXONDQ EDKZD VHFDUD XPXP PXVLP

NHPDUDX PHPEHULNDQ KDVLO WHUEDLN

GLEDQGLQJNDQ GHQJDQ PXVLP KXMDQ

WHUKDGDS NXDOLWDV VHPHQ VDSL %DOL \DQJ

PHOLSXWL YROXPH� ZDUQD� PRWLOLWDV LQGLYLGX�

NRQVHQWUDVL� 370� QLODL 55 GDQ SURGXNVL

VHPHQ EHNX QDPXQ PHPEHULNDQ KDVLO \DQJ

VDPD WHUKDGDS S+ VHPHQ�

6$5$1

3HUOX SHQHOLWLDQ OHELK ODQMXW XQWXN

PHQJNDML SHUEHGDDQ NXDOLWDV VHPHQ SDGD

PDVLQJ�PDVLQJ LQGLYLGX GDODP VDWX

EDQJVD�6HWLDS SHMDQWDQ GL %%,% 6LQJRVDUL

SHUOX GLHYDOXDVL SHUIRUPDQ SURGXNVL

VHPHQ VHEDJDL GDVDU XQWXN NHELMDNDQ DINLU

DJDU XVDKD VHPHQ EHNX OHELK HILVLHQ�

'$)7$5 3867$.$

%HDUGHQ� +� -� DQG -� : )XTXD\� �����

$SSOLHG $QLPDO 5HSURGXFWLRQ� �QG

(GLWLRQ� 5HVWRQ 3XEOLVKLQJ

&RPSDQ\� ,QF �9LUJLQLD�

%KDNDW� 0�� .�0� 7XVKDU� .�*� $VKRN DQG

$� 0X]DPLO� ����� (IIHFW RI

6HDVRQ RQ 6HPHQ 4XDOLW\ RI

&URVVEUHHG �.DUDQ )ULHV� %XOOV�

$QLPDO DQG 9HWHULQDU\ 6FLHQFH� �

���� � ��������

&KHQRZHWK� 3�=�� +�$� *RROVE\ DQG 6�'�

3ULHQ� ����� 3UHOLPLQDU\

(YDOXDWLRQ RI D 8QLTXH )UHH]LQJ

7HFKQRORJ\ IRU %RYLQH 6SHUP

&U\RSUHVHUYDWLRQ� 5HSURG 'RP

$QLPDO� �� � ������

)HUDGLV� ����� %LRWHNQRORJL 5HSURGXNVL

SDGD 7HUQDN� $OIDEHWD � %DQGXQJ�

*DUQHU� '� /� DQG (�6�(� +DIH]� �����

6SHUPDWR]RD DQG 6HPLQDO 3ODVPD�

,Q� 5HSURGXFWLRQ LQ )DUP $QLPDOV�

(GLWHG E\ (� 6� (� +DIH]� �WK

(GLWLRQ� /LSSLQFRWW :LOOLDPV DQG

:LONLQV� 0DU\ODQG� 86$�
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*DUQHU� '� /� DQG (�6�(� +DIH]� �����

6SHUPDWR]RD DQG 6HPLQDO 3ODVPD�

,Q� 5HSURGXFWLRQ LQ )DUP $QLPDOV�

(GLWHG E\ (� 6� (� +DIH]� �WK

(GLWLRQ� /LSSLQFRWW :LOOLDPV DQG

:LONLQV� 0DU\ODQG� 86$�

+DQGLZLUDZDQ� (� GDQ 6XEDQGUL\R� �����

3RWHQVL GDQ .HUDJDPDQ

6XPEHUGD\D *HQHWLN 6DSL %DOL�

/RNDNDU\D 1DVLRQDO 6DSL 3RWRQJ�

+ROP� /� DQG *� -� :LVKDUW� ����� 7KH

(IIHFW RI S+ RQ WKH 0RWLOLW\ RI

6SHUPDWR]RD IURP

&KLFNHQ� 7XUNH\ DQG 4XDLO�

$QLPDO 5HSURGXFWLRQ� �� � ������

,VPD\D� ����� %LRWHNQRORJL ,QVHPLQDVL

%XDWDQ 3DGD 6DSL 'DQ .HUEDX�

<RJ\DNDUWD� *DGMDK 0DGD

8QLYHUVLW\ 3UHVV� ,6%1� ��������

������

.KDLUL� )� ����� (YDOXDVL 3URGXNVL GDQ

.XDOLWDV 6HPHQ 6DSL 6LPPHQWDO

7HUKDGDS 7LQJNDW %RERW %DGDQ

%HUEHGD� -XUQDO 3HWHUQDNDQ� ��

��� � ������

.KDLUL� )�� $� 0XNWLDQL GDQ <� 6� 2QGKR�

����� 3HQJDUXK 6XSOHPHQWDVL

9LWDPLQ (� 0LQHUDO 6HOHQLXP GDQ

=LQN WHUKDGDS .RQVXPVL 1XWULHQ�

3URGXNVL GDQ .XDOLWDV 6HPHQ 6DSL

6LPPHQWDO� $JULSHW� �� ��� � �����

.RLYLVWR 0�%�� 0�7� &RVWD� 6�+� 3HUUL DQG

:�5�5� 9LFHQWH� ����� 7KH (IIHFW

RI 6HDVRQ RQ 6HPHQ

&KDUDFWHULVWLFV DQG )UHH]DELOLW\ LQ

%RV LQGLFXV DQG %RV WDXUXV %XOOV LQ

WKH 6RXWKHDVWHUQ 5HJLRQ RI %UD]LO�

5HSURGXFWLRQ 'RPHVWLF $QLPDO���

��� � ��������

.RPDULDK� ,� $ULILDQWLQL GDQ )�:� 1XJUDKD�

����� .DML %DQGLQJ .XDOLWDV

6SHUPDWR]RD 6DSL 6LPPHQWDO�

/LPRXVLQ� GDQ )ULHVLDQ +ROVWHLQ

WHUKDGDS 3URVHV 3HPEHNXDQ�

%XOHWLQ 3HWHUQDNDQ� �� ��� � ����

����

1XUV\DP� ����� 3HUNHPEDQJDQ ,SWHN

%LGDQJ 5HSURGXNVL 7HUQDN XQWXN

0HQLQJNDWNDQ 3URGXNWLYLWDV

7HUQDN� -,79� �� ��� � ��������

3LOHFNDV� 9�� $� 6LXNVFLXV DQG 9�

5D]DPDLWH� ����� 6XUYLYDO (IIHFW

2I .HDS 3HULRG 2Q %XOO6HPHQ

3URSHUWLHV� 9HWHULQDULMD

,U]RRWHFKQLND� �� ���� � ������

6DOLVEXU\� *� :� GDQ 1� /� 9DQGHPDUN�

����� )LVLRORJL 5HSURGXNVL GDQ

,QVHPLQDVL %XDWDQ 3DGD 6DSL� $OLK

%DKDVD 'MDQXDU 5� <RJ\DNDUWD�

*DGMDK 0DGD 8QLYHUVLW\ 3UHVV�

6DUDVWLQD� 7� ����� $QDOLVD %HEHUDSD

3DUDPHWHU 0RWLOLWDV 6SHUPDWR]RD

SDGD %HUEDJDL %DQJVD 6DSL

0HQJJXQDNDQ &RPSXWHU $VVLVWHG

6HPHQ $QDO\VLV �&$6$�� -�

7HUQDN7URSLND� � ��� � �����

6DUGMLWR� 7�� :� 5DPD\DGL� 3� 6ULDQWR GDQ

&�1� $QZDU ����� 3HUEDQGLQJDQ

3HQJKLWXQJDQ .RQVHQWUDVL

6SHUPDWR]RD 'RPED 0HULQR

GHQJDQ 0HWRGH +DHPRF\WRPHWHU

7KRPD GDQ 6SHNWURIRWRPHWHU�

9HWHULQDULD 0HGLND� � ��� � ����

����

6XNPDZDWL� (�� 5�,� $ULILDQWLQL GDQ %�

3XUZDQWDUD ����� 'D\D 7DKDQ

6SHUPDWR]RD WHUKDGDS 3URVHV

3HPEHNXDQ SDGD %HUEDJDL -HQLV

6DSL 3HMDQWDQ 8QJJXO� -,79� ��

��� � ��������

6XQGDUL� 7� :�� 7�5� 7DJDPD GDQ

0DLGDVZDU� ����� .RUHODVL .DGDU

S+ 6HPHQ 6HJDU 'HQJDQ .XDOLWDV

6HPHQ 6DSL /LPRXVLQ 'L %DODL

,QVHPLQDVL %XDWDQ� -XUQDO ,OPX

3HWHUQDNDQ� ����� ����������

6X\DGL� $� 5DFKPDZDWL GDQ 1� ,VZDQWR�

����� 3HQJDUXK .�WRFRSKHURO \DQJ

EHUEHGD GDODP SHQJHQFHU GDVDU WULV

DPLQLPHWKDQH�NXQLQJ WHOXU

WHUKDGDS NXDOLWDV VHPHQ NDPELQJ
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ERHU \DQJ GLVLPSDQ SDGD VXKX �R&�

MXUQDO LOPL ±LOPX SHWHUQDNDQ� ��

��� � ����

7RHOLKHUH� 0�5� ����� )LVLRORJL

5HSURGXNVL SDGD 7HUQDN� $QJNDVD�

%DQGXQJ�

7RHOLKHUH� 0�5� ����� ,QVHPLQDVL %XDWDQ

SDGD 7HUQDN� $QJNDVD� %DQGXQJ�

:DK\XQLQJVLK� $�� '�0� 6DOHK GDQ

6XJL\DWQR� ����� 3HQJDUXK 8PXU

3HMDQWDQ GDQ )UHNXHQVL

3HQDPSXQJDQ 7HUKDGDS 9ROXPH

GDQ 0RWLOLWDV 6HPHQ 6HJDU 6DSL

6LPPHQWDO 'L %DODL ,QVHPLQDVL

%XDWDQ 8QJDUDQ� -XUQDO ,OPLDK

3HWHUQDNDQ� ����� ��������

<HQGUDOL]D� ����� ,QVHPLQDVL EXDWDQ SDGD

WHUQDN� 3HNDQEDUX� 686.$

SUHVV�

=HOSLQD� (�� %� 5RVDGL� GDQ 7� 6XPDUVRQR�

����� .XDOLWDV 6SHUPDWR]RD

3RVW 7KDZLQJ GDUL 6HPHQ %HNX

6DSL 3HUDK� -XUQDO ,OPX�,OPX

3HWHUQDNDQ� �� ��� � �������


