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=DPKDULUD 0XVOLP��
� +HWL 5DLV .KDVDQDK��� <RSLWD 6DUL��

3ROWHNNHV .HPHQNHV %HQJNXOX

(�PDLO� ]DPKDULUDPXVOLP#\DKRR�FRP

6XEPLWWHG� ��WK 6HSWHPEHU ����� $FFHSWHG� ��WK 'HFHPEHU ����

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

$%675$&7

7UHPEHVL SODQW �6DPDQHD VDPDQ� LV D SODQW WKDW KDV WKH SRWHQWLDO DV WUDGLWLRQDO PHGLFLQH� 3HRSOH WKDW XVH PHGLFLQDO

SODQWV RIWHQ GR QRW NQRZ WKH FKHPLFDO FRQWHQW RI WKHVH SODQWV� VR WKDW LQ GHWHUPLQLQJ WKH DPRXQW RI GRVDJH� SHRSOH

RQO\ UHO\ RQ H[SHULHQFH DQG HVWLPDWLRQ� 5HVHDUFK RQ WKH FKDUDFWHUL]DWLRQ RI WUHPEHVL OHDI VLPSOLFLD KDV QHYHU EHHQ

GRQH� 7KH SXUSRVH RI WKLV VWXG\ ZDV WR GHWHUPLQH WKH FKDUDFWHULVWLFV RI WUHPEHVL OHDI VLPSOLFLD LQFOXGLQJ VSHFLILF DQG

QRQ�VSHFLILF FKDUDFWHULVWLFV� 7KH UHVHDUFK LV FDUULHG RXW LQ WKH ODERUDWRU\ XVLQJ WUHPEHVL OHDYHV� 7KH UHVHDUFK VWDJHV

VWDUWHG IURP LGHQWLI\LQJ WKH SODQW� PDNLQJ DQG H[WUDFWLQJ WKH VLPSOLFLD� WKHQ GHWHUPLQLQJ VSHFLILF DQG QRQ�VSHFLILF

FKDUDFWHULVWLFV� ,Q WKH SK\WRFKHPLFDO WHVW� HWKDQRO H[WUDFW RI WUHPEHVL OHDYHV ZDV XVHG� 'DWD DQDO\VLV XVHG LV D

GHVFULSWLYH PHWKRG� 6SHFLILF UHVXOWV VKRZHG WUHPEHVL OHDI VLPSOLFLD KDV D FRDUVH SRZGHU IRUP� GLVWLQFWLYH RGRU�

WDVWHOHVV� JUHHQ LQ FRORU� DQG RQ PLFURVFRSLF UHVXOWV RI WUHPEHVL OHDI VLPSOLFLD SRZGHU WKHUH LV VWDUFK� IUDJPHQWV LQ

WKH IRUP RI HSLGHUPLV� ZDWHU VROXEOH H[WUDFW FRQWHQW ������� HWKDQRO VROXEOH HVVHQFH ������ DQG FRQWDLQV

IODYRQRLGV� WDQQLQV� VWHURLGV DQG VDSRQLQV� 7KH UHVXOWV RI QRQ�VSHFLILF FKDUDFWHULVWLFV DUH ����� ZDWHU FRQWHQW�

����� DVK FRQWHQW DQG ����� DFLG LQVROXEOH DVK FRQWHQW�

.H\ZRUGV� 7UHPEHVL� 3K\WRFKHPLFDOV� 6HFRQGDU\ 0HWDEROLWHV

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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.$5$.7(5,6$6, 6,03/,6,$ '$1 6.5,1,1* ),72.,0,$ 6(1<$:$

0(7$%2/,7 6(.81'(5 (.675$. (7$12/ '$81 75(0%(6, �6DPDQHD VDPDQ�

$%675$.

7DQDPDQ WUHPEHVL �6DPDQHD VDPDQ� PHUXSDNDQ WDQDPDQ \DQJ EHUSRWHQVL VHEDJDL REDW WUDGLVLRQDO� 0DV\DUDNDW

GDODP PHQJJXQDNDQ WXPEXKDQ REDW VHULQJNDOL WLGDN PHQJHWDKXL NDQGXQJDQ NLPLD GDUL WXPEXKDQ WHUVHEXW� VHKLQJJD

GDODP PHQHQWXNDQ MXPODK GRVLV SHPDNDLDQQ\D PDV\DUDNDW KDQ\D PHQJDQGDONDQ SDGD SHQJDODPDQ GDQ SHUNLUDDQ

VHPDWD� 3HQHOLWLDQ WHQWDQJ NDUDNWHULVDVL VLPSOLVLD GDXQ WUHPEHVL EHOXP SHUQDK GLODNXNDQ� 7XMXDQ GDUL SHQHOLWLDQ LQL

XQWXN PHQJHWDKXL NDUDNWHULVWLN VLPSOLVLD GDXQ WUHPEHVL PHOLSXWL NDUDNWHULVWLN VSHVLILN GDQ QRQ VSHVLILN� 3HQHOLWLDQ

\DQJ GLODNXNDQ EHUXSD HNVSHULPHQ GL ODERUDWRULXP� 6DPSHO \DQJ GLJXQDNDQ DGDODK GDXQ WUHPEHVL� 7DKDSDQ

SHQHOLWLDQ GLPXODL GDUL LGHQWLILNDVL WXPEXKDQ� SHPEXDWDQ VLPSOLVLD� HNVWUDNVL� NDUDNWHULVWLN VSHVLILN GDQ QRQ VSHVLILN�

3DGD XML VNULQLQJ ILWRNLPLD GLJXQDNDQ HNVWUDN HWDQRO GDXQ WUHPEHVL� $QDOLVLV GDWD \DQJ GLJXQDNDQ DGDODK PHWRGH

GHVNULSWLI� +DVLO NDUDNWHULVWLN VSHVLILN PHQXQMXNNDQ VLPSOLVLD GDXQ WUHPEHVL PHPLOLNL EHQWXN VHUEXN NDVDU� EDX NKDV�

WLGDN EHUDVD� EHUZDUQD KLMDX NHNXQLQJDQ� GDQ SDGD KDVLO PLNURVNRSLN VHUEXN VLPSOLVLD GDXQ WUHPEHVL WHUGDSDW

DPLOXP� IUDJPHQ EHUXSD HSLGHUPLV� NDGDU VDUL ODUXW DLU ������� NDGDU VDUL ODUXW HWDQRO ������ VHUWD PHQJDQGXQJ

IODYRQRLG� WDQLQ� VWHURLG GDQ VDSRQLQ� +DVLO NDUDNWHULVWLN QRQ VSHVLILN \DLWX NDGDU DLU ������ NDGDU DEX ����� GDQ

NDGDU DEX WLGDN ODUXW DVDP ������

.DWD .XQFL� 7UHPEHVL� )LWRNLPLD� 0HWDEROLW 6HNXQGHU�

3(1'$+8/8$1

,QGRQHVLD PHPSXQ\DL EHUDQHND UDJDP MHQLV WXPEXKDQ� %DQ\DN GLDQWDUD WXPEXKDQ

WHUVHEXW WHODK GLNHQDO ROHK PDV\DUDNDW ,QGRQHVLD EHUPDQIDDW GDODP SHQJREDWDQ VHKDUL�KDUL

VHSHUWL GDXQ VLULK� VHUDL� GDQ NHPDQJL \DQJ GLNHWDKXL PHPLOLNL HIHN DQWL EDNWHUL���� 6DODK VDWX

WDQDPDQ \DQJ PHPLOLNL PDQIDDW VHEDJDL REDW DGDODK 7UHPEHVL� 7UHPEHVL EDQ\DN WXPEXK GL

GDHUDK WURSLV VHSHUWL GDHUDK 6XPDWUD� 3HQJJXQDDQ HPSLULV \DQJ GLSHUROHK GDUL PDV\DUDNDW

VHWHPSDW VHEDJDL REDW WUDGLVLRQDO DQWDUD ODLQ VHEDJDL REDW GLDUH� GHPDP� VDNLW SHUXW� GDQ VDNLW

NHSDOD���� ,QIRUPDVL PDV\DUDNDW WHQWDQJ SHQJJXQDDQ WXPEXKDQ WUHPEHVL PDVLK VDQJDW PLQLP

WHUXWDPD SDGD EDJLDQ GDXQ�

3HQHOLWLDQ VHEHOXPQ\D WHUNDLW HNVWUDN GDXQ 7UHPEHVL PHQ\HEXWNDQ EDKZD HNVWUDN

WHUVHEXW GDSDW GLPDQIDDWNDQ VHEDJDL DQWLMDPXU� DQWLVHSWLN� DQWLGLDEHWHV� GDQ DQWLEDNWHUL���±�����

(NVWUDN GDXQ GDUL WXPEXKDQ 7UHPEHVL PHQJDQGXQJ VHQ\DZD IODYRQRLG� WDQQLQ� VWHURLG� VDSRQLQ�

WHUSHQRLG� GDQ JOLNRVLGD NDUGLDN� +DVLO XML HNVWUDN GDXQ WUHPEHVL WHUKDGDS SHUWXPEXKDQ EDNWHUL�

GLNODLP PDPSX PHQJKDPEDW SHUWXPEXKDQ EDNWHUL (VFKHULFKLD FROL� &DQGLGD DOELFDQV� GDQ

6WDSK\ORFRFFXV DXUHXV���� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQJHWDKXL PXWX GDUL VXDWX VLPSOLVLD�

GDQ GDSDW GLMDGLNDQ VHEDJDL DFXDQ XQWXN SHQJHPEDQJDQ SHQHOLWLDQ ODQMXWDQ�
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0(72'( 3(1(/,7,$1

3HQHOLWLDQ LQL GLVDMLNDQ VHFDUD GHVNULSWLI NXDOLWDWLI GDQ GLODNXNDQ GHQJDQ HNVSHULPHQ GL

ODERUDWRULXP� 3HQHOLWLDQ GLODNXNDQ SDGD EXODQ 0HL KLQJJD -XQL ���� GL /DERUDWRULXP 7HUSDGX

3ROWHNNHV .HPHQNHV %HQJNXOX� 3HQJDPELODQ VDPSHO GLODNXNDQ GL ZLOD\DK .RWD %HQJNXOX�

%DKDQ \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL \DLWX VHUEXN VLPSOLVLD GDUL GDXQ 7UHPEHVL�

HWDQRO ���� DVDP DVHWDW DQKLGUDW� PHUNXUL �,,� NORULGD� EHVL �,,,� NORULGD� ELVPXW �,,,� QLWUDWH�

.DOLXP ,RGLGD� DVDP QLWUDW� DVDP NORULGD�S� ���� DVDP VXOIDW�S� ���� NORURIRUP� HWLO DVHWDW�

LRGLXP� PDJQHVLXP� DPLO DONRKRO� NORUDOKLGUDW� DTXDGHVW�

3526('85 3(1(/,7,$1

'HWHUPLQDVL 7XPEXKDQ

'HWHUPLQDVL WDQDPDQ GDXQ WUHPEHVL �6DPDQHD VDPDQ� GLODNXNDQ GL /DERUDWRULXP

%LRORJL )0,3$8QLYHUVLWDV %HQJNXOX GHQJDQ QRPRU� ���81������/$%�%,2/2*,�30� �����

3HPEXDWDQ 6LPSOLVLD

/DQJNDK SHUWDPD DGDODK PHODNXNDQ VRUWDVL EDVDK SDGD GDXQ WUHPEHVL XQWXN PHPLVDKNDQ

NRWRUDQ VLPSOLVLD� 'DXQ NHPXGLDQ GLFXFL GHQJDQ DLU PHQJDOLU GDQ GLWLULVNDQ� 3URVHV VHODQMXWQ\D

DGDODK PHQJHULQJNDQ VLPSOLVLD GL WHPSDW \DQJ WHUOLQGXQJ GDUL VLQDU PDWDKDUL� 6LPSOLVLD NHULQJ

GLKDOXVNDQ GHQJDQ EOHQGHU GDQ GLD\DN GHQJDQ D\DNDQ �� PHVK�

3HPEXDWDQ (NVWUDN

3URVHV SHPEXDWDQ HNVWUDN GLODNXNDQ GHQJDQ PHUHQGDP VHEDQ\DN ��� JUDP VLPSOLVLD

GDXQ WUHPEHVL NHULQJ GHQJDQ HWDQRO ��� GDODP WRSOHV NDFD� 3HUHQGDPDQ GLVHOLQJL GHQJDQ

VHVHNDOL SHQJDGXNDQ VHODPD �� MDP� VHODPD � KDUL VDPSDL VHPXDQ\D WHUHQGDP GDODP PDVHUDWRU�

6HWHODK � KDUL� UHQGDPDQ GLVDULQJ XQWXN PHPLVDKNDQ FDLUDQ GDUL UHVLGX GDQ GLXDSNDQ XQWXN

PHQJKDVLONDQ HNVWUDN NHQWDO�
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3HPHULNVDDQ .DUDNWHULVDVL 6SHVLILN

8ML 0DNURVNRSLN 	 0LNURVNRSLN

7XMXDQ GDUL SHQJXMLDQ PDNURVNRSLN DGDODK XQWXN PHQJHWDKXL VLIDW�VLIDW VLPSOLVLD GHQJDQ

PHQJDPDWL VHFDUD ODQJVXQJ EHQWXN� EDX� UDVD GDQ ZDUQD VLPSOLVLD \DQJ EHUXSD VHUEXN GDXQ�

3DGD XML PLNURVNRSLN� VHUEXN GDXQ 7UHPEHVL GLDPDWL GL EDZDK PLNURVNRS� 6HUEXN GLOHWDNNDQ GL

DWDV NDFD VOLGH� GLWHWHVL NORUDO KLGUDW� GLWXWXS GDQ GLILNVDVL SDGD ODPSX VSLULWXV� .HPXGLDQ GLDPDWL

DGDQ\D EXWLUDQ SDWL GDODP VHO GDQ IUDJPHQ SHPEHGD GL WDQDPDQ����

3HQHWDSDQ .DGDU 6DUL /DUXW (WDQRO

6HEDQ\DN � JUDP VHUEXN VLPSOLVLD GLUHQGDP GDODP ��� P/ HWDQRO ��� PHQJJXQDNDQ

ODEX JDEXV VHODPD �� MDP� GLNRFRN VHVHNDOL VHODPD � MDP SHUWDPD NHPXGLDQ GLELDUNDQ VHODPD ��

MDP� 6HEDQ\DN �� P/ ILOWUDW GLVDULQJ GHQJDQ FHSDW� GLXDSNDQ VDPSDL NHULQJ GDODP WDUD GDWDU GL

DWDV DODV GDWDU� GLWLPEDQJ GDQ GLSDQDVNDQ VDPSDL VXKX ��� �& VDPSDL EHUDW NRQVWDQ����

3HQHWDSDQ .DGDU 6DUL /DUXW $LU

6HUEXN 6LPSOLVLD �� JUDP� GLUHQGDP GDODP ��� P/ NORURIRUP 3 ���� P/ NORURIRUP

GDODP ��� P/ DNXDGHV� PHQJJXQDNDQ ODEX WHUWXWXS� NHPXGLDQ GLNRFRN VHVHNDOL VHODPD � MDP

SHUWDPD� ODOX GLELDUNDQ EHEHUDSD VDDW� 6HWHODK SHQ\DULQJDQ FHSDW� �� P/ ILOWUDW GLXDSNDQ VDPSDL

NHULQJ GL DWDV SHQDQJDV DLU GDQ VLVDQ\D GLSDQDVNDQ �����&� KLQJJD YROXPH WHWDS� .RQWHQ

GLKLWXQJ VHEDJDL SHUVHQWDVH EDKDQ \DQJ GLNHULQJNDQ GL XGDUD����

3HPHULNVDDQ .DUDNWHULVDVL 1RQ 6SHVLILN

3HQHWDSDQ 6XVXW 3HQJHULQJDQ

6LPSOLVLD VHEDQ\DN � JUDP GLWLPEDQJ KDWL�KDWL GDQ GLPDVXNNDQ NH GDODP NUXV SRUVHOHQ

EHUWXWXS \DQJ WHODK GLSDQDVNDQ WHUOHELK GDKXOX SDGD VXKX ����& VHODPD �� PHQLW GDQ GLFDLUNDQ�

6LPSOLVLD GDODP NUXV SRUVHOHQ GLNRFRN GDQ GLSLSLKNDQ KLQJJD NUXV PHUDWD� 0DVXNNDQ NH GDODP

RYHQ� EXND WXWXS ZDGDK� SDQDVNDQ GDUL VXKX ��� �& KLQJJD ��� �&� WLPEDQJ GDQ XODQJL

SHPDQDVDQ KLQJJD EHUDW NRQVWDQ����

3HQHWDSDQ .DGDU $LU

6HUEXN 6LPSOLVLD VHEDQ\DN � JUDP GLPDVXNNDQ NH GDODP FDZDQ GDQ GLNHULQJNDQ GDODP

RYHQ SDGD VXKX ����& VHODPD �� PHQLW� %LDUNDQ GLQJLQ GDODP GHVLNDWRU VHODPD �� PHQLW�

6HWHODK SHQGLQJLQDQ� EHUDW \DQJ GLSHUROHK NRQVWDQ GDQ GLKLWXQJ NDGDU DLUQ\D����
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3HQHWDSDQ .DGDU $EX 7RWDO

8ML NDGDU DEX GLODNXNDQ GHQJDQ PHQLPEDQJ KLQJJD � JUDP VHUEXN VLPSOLVLD� GDQ

PHQHPSDWNDQQ\D GDODP NUXV SRUVHOHQ \DQJ WHODK GLQ\DODNDQ GDQ GLUDWDNDQ� &UXFLEOH GLQ\DODNDQ

VHFDUD SHUODKDQ VDPSDL DUDQJ KDELV� GLSLMDUNDQ SDGD VXKX ����& VHODPD � MDP� NHPXGLDQ

GLGLQJLQNDQ GDQ GLWLPEDQJ VDPSDL PHQFDSDL EHUDW WHUWHQWX����

3HQHWDSDQ .DGDU $EX 7LGDN /DUXW $VDP

$EX \DQJ GLSHUROHK VDDW PHQJXNXU NDGDU DEX GLUHEXV GDODP �� P/ DVDP NORULGD HQFHU

VHODPD � PHQLW� EDJLDQ DVDP \DQJ WLGDN ODUXW GLNXPSXONDQ� GLVDULQJ PHODOXL ZDGDK NDFD DWDX

NHUWDV VDULQJ \DQJ WLGDN GLFDLUNDQ GHQJDQ EHUDW \DQJ GLNHWDKXL� GDQ VLVDQ\D GLSDQDVNDQ�

.HPXGLDQ GLQJLQNDQ GDQ WLPEDQJ VDPSDL ERERW WHUWHQWX� $EX \DQJ WLGDN ODUXW DVDP GLKLWXQJ

EHUGDVDUNDQ EDKDQ \DQJ GLNHULQJNDQ GL XGDUD����

,GHQWLILNDVL 0HWDEROLW 6HNXQGHU

,GHQWLILNDVL )ODYRQRLG

6HEDQ\DN � JUDP HNVWUDN GLFDPSXU GHQJDQ ��� P/ DLU PHQGLGLK� GLUHEXV VHODPD � PHQLW

ODOX GLVDULQJ VHODJL SDQDV� � P/ ILOWUDW GLFDPSXU GHQJDQ ��� J VHUEXN 0J� � P/ +&O SHNDW GDQ �

P/ DPLO DONRKRO� NHPXGLDQ GLNRFRN KLQJJD WHUSLVDK� -LND PXQFXO ZDUQD PHUDK� NHNXQLQJDQ�

DWDX MLQJJD SDGD ODSLVDQ DPLO DONRKRO� WHVQ\D SRVLWLI����

,GHQWLILNDVL $ONDORLG

6HMXPODK � JUDP HNVWUDN XML GLXDSNDQ SDGD FDQJNLU SRUVHOHQ XQWXN PHQJKDVLONDQ UHVLGX�

5HVLGX NHPXGLDQ GLODUXWNDQ GDODP � P/ +&O �1� /DUXWDQ \DQJ GLKDVLONDQ NHPXGLDQ GLEDJL

PHQMDGL � WDEXQJ UHDNVL� 7DEXQJ UHDNVL �� &DPSXU GHQJDQ � 1+&O� \DQJ EHUWLQGDN VHEDJDL QLODL

NRVRQJ� 7DEXQJ UHDNVL �� 7DPEDKNDQ � WHWHV SHUHDNVL 'UDJHQGRUII XQWXN PHQJKDVLONDQ HQGDSDQ

RUDQ\H� 7DEXQJ 5HDNVL �� � WHWHV SHUHDNVL 0D\HU GLWDPEDKNDQ XQWXN PHQJKDVLONDQ HQGDSDQ

SXWLK VDPSDL NHNXQLQJDQ� -LND HQGDSDQ MDWXK GDUL NHGXD SHUHDNVL� GLQ\DWDNDQ SRVLWLI

PHQJDQGXQJ DONDORLG����

,GHQWLILNDVL 6WHURLG

6HMXPODK � JUDP HNVWUDN VDPSHO GLPDVXNNDQ NH GDODP WDEXQJ UHDNVL� NHPXGLDQ

GLWDPEDKNDQ � P/ HWLO DVHWDW GDQ GLNRFRN� /DSLVDQ HWLO DVHWDW GLKLODQJNDQ� NHPXGLDQ GLWHWHVNDQ

SDGD SODW WHWHV GDQ GLNHULQJNDQ� 6HWHODK NHULQJ� GLWDPEDKNDQ � WHWHV DVHWDW DQKLGULGD GDQ � WHWHV
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DVDP VXOIDW SHNDW� -LND WHUEHQWXN ZDUQD PHUDK DWDX NXQLQJ� EHUDUWL SRVLWLI WHUSHQRLG� -LND

WHUEHQWXN ZDUQD KLMDX� EHUDUWL VWHURLG SRVLWLI����

,GHQWLILNDVL 6DSRQLQ

6HEDQ\DN � JUDP HNVWUDN GLPDVXNNDQ NH GDODP WDEXQJ UHDNVL GLWDPEDKNDQ �� P/ DLU

SDQDV� GLGLQJLQNDQ NHPXGLDQ GLNRFRN NXDW�NXDW VHODPD �� GHWLN� /DUXWDQ SRVLWLI PHQJDQGXQJ

VDSRQLQ MLND WHUEHQWXN EXLK VHWLQJJL ��� FP WLGDN NXUDQJ �� PHQLW� 3DGD SHQDPEDKDQ � WHWHV

ODUXWDQ DVDP NORULGD � 1� DSDELOD EXLK WLGDN KLODQJ PHQXQMXNNDQ DGDQ\D VDSRQLQ����

,GHQWLILNDVL 7DQLQ

6HEDQ\DN � JUDP HNVWUDN GLPDVXNNDQ NH GDODP WDEXQJ UHDNVL GLWDPEDKNDQ �� P/ DLU

SDQDV NHPXGLDQ GLGLGLKNDQ VHODPD � PHQLW NHPXGLDQ ILOWUDWQ\D GLWDPEDKNDQ )H&O� �� �� WHWHV�

-LND EHUZDUQD KLMDX ELUX �KLMDX ± KLWDP� EHUDUWL SRVLWLI DGDQ\D WDQLQ NDWHNRO VHGDQJNDQ MLND

EHUZDUQD ELUX�KLWDP EHUDUWL SRVLWLI DGDQ\D WDQLQ SLURJDORO����

7DEHO �� +DVLO 3HPHULNVDDQ 3DUDPHWHU 6SHVLILN 6LPSOLVLD 'DXQ 7UHPEHVL

�6DPDQHD VDPDQ��

3DUDPHWHU +DVLO 8ML

8ML 0DNURVNRSLN

%HQWXN 6HUEXN DJDN NDVDU

:DUQD +LMDX DJDN NHNXQLQJDQ

%DX %DX NKDV

5DVD +DPEDU�WLGDN DGD UDVD

8ML 0LNURVNRSLN

7HUGDSDW EXWLUDQ DPLOXP

7HUGDSDW UDPEXW SHQXWXS

7HUGDSDW EHUNDV SHPEXOXK

3HQHWDSDQ .DGDU 6DUL

.DGDU VDUL ODUXW DLU ������

.DGDU VDUL ODUXW HWDQRO ������
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+$6,/ '$1 3(0%$+$6$1

8ML 3DUDPHWHU 6SHVLILN

8ML SDUDPHWHU NKXVXV GLODNXNDQ SDGD EHEHUDSD SHQJXMLDQ� DQWDUD ODLQ XML PDNURVNRSLV� XML

PLNURVNRSLV� GDQ SHQHWDSDQ NDGDU HNVWUDN 6LPSOLVLD� 7DEHO � PHQXQMXNNDQ KDVLO SHQJXMLDQ

SDUDPHWHU VSHVLILN VLPSOLVLD GDXQ WUHPEHVL� 8ML PDNURVNRSLN LQL GLODNXNDQ SDGD VHUEXN

VLPSOLVLD GDXQ WUHPEHVL GHQJDQ PHQJDPDWL VHFDUD YLVXDO EHQWXN� EDX� UDVD GDQ ZDUQD VHUEXN

VLPSOLVLD� 3HPHULNVDDQ PDNURVNRSLN EHQWXN VLPSOLVLD VHUEXN GDXQ WUHPEHVL DJDN NDVDU�

EHUZDUQD KLMDX NHNXQLQJDQ� GHQJDQ EDX \DQJ Q\DWD GDQ WLGDN EHUDVD� 0LNURVNRSL� GL VLVL ODLQ�

GLJXQDNDQ XQWXN PHQHQWXNDQ DSDNDK LVL VHO PHPLOLNL EXWLUDQ SDWL GDQ VDPSHO GDXQ 7UHPEHVL

PHPLOLNL IUDJPHQ SHPEHGD� 3HPHULNVDDQ PLNURVNRSLV PHQJXQJNDSNDQ IUDJPHQ SHPEHGD

JUDQXOD SDWL GDQ GDXQ 7UHPEHVL� \DLWX PDQWHO UDPEXW GDQ LNDWDQ SHPEXOXK�

(NVWUDN ODUXW DLU GDQ NDGDU HWDQRO PHUXSDNDQ SHQJXMLDQ XQWXN PHQHQWXNDQ MXPODK

VHQ\DZD \DQJ GDSDW ODUXW GDODP DLU GDQ SHODUXW HWDQRO XQWXN PHPSHUPXGDK����� +DVLO SHQJXMLDQ

NDGDU HNVWUDN ODUXW DLU VLPSOLVLD GDXQ WUHPEHVL GLSHUROHK QLODL UDWD�UDWD ������� GDQ NDGDU

HNVWUDN ODUXW HWDQRO ������� .DQGXQJDQ HNVWUDN ODUXW HWDQRO \DQJ GLSHUROHK OHELK WLQJJL

GLEDQGLQJNDQ GHQJDQ HNVWUDN ODUXW DLU� ,QL EHUDUWL EDKZD NDUHQD DLU EHUVLIDW SRODU GDQ HWDQRO

EHUVLIDW VHPL�SRODU� PDND OHELK EDQ\DN VHQ\DZD NLPLD \DQJ ODUXW GDODP HWDQRO GDULSDGD \DQJ

ODUXW GDODP DLU� (WDQRO GDSDW PHQDULN VHQ\DZD SRODU GDQ QRQ�SRODU� EHUEHGD GHQJDQ DLU� \DQJ

KDQ\D GDSDW PHQDULN VHQ\DZD SRODU�

8ML 3DUDPHWHU 1RQ 6SHVLILN

3HQJXMLDQ SDUDPHWHU QRQ VSHVLILN GLODNXNDQ SDGD EDQ\DN SHQJXMLDQ VHSHUWL XML NDGDU DLU�

XML VXVXW NHULQJ� NDGDU DEX� GDQ NDGDU DEX WLGDN ODUXW DVDP� 7DEHO � PHQXQMXNNDQ KDVLO XML

SDUDPHWHU QRQ�VSHVLILN 7UHPEHVL� 3HQHQWXDQ NDGDU DLU GLPDNVXGNDQ XQWXN PHQHQWXNDQ EDWDV

DWDV DWDX UDQJH NDGDU DLU VLPSOLVLD� 5DWD�UDWD NDGDU DLU GDXQ WUHPEHVL VHEHVDU ������

PHQXQMXNNDQ EDKZD NDGDU DLU VHUEXN VLPSOLVLD GDXQ WUHPEHVL PHPHQXKL V\DUDW NDGDU DLU� .DGDU

DLU \DQJ GLEXWXKNDQ VLPSOLVLD PHQXUXW SDUDPHWHU VWDQGDU \DQJ EHUODNX DGDODK NXUDQJ GDUL ���

����� -LND NDGDU DLU WHUODOX WLQJJL� PLNURRUJDQLVPH GDSDW WXPEXK NDUHQD UHDNVL HQ]LPDWLN \DQJ

GDSDW PHPHFDK EDKDQ DNWLI�
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7DEHO �� +DVLO SHQJXMLDQ SDUDPHWHU QRQ�VSHVLILN VLPSOLVLD 'DXQ 7UHPEHVL

�6DPDQHD VDPDQ��

1R 8UDLDQ +DVLO

� .DGDU DLU �����

� 6XVXW SHQJHULQJDQ �����

� .DGDU DEX �����

� .DGDU DEX WLGDN ODUXW DVDP �����

6XVXW NHULQJ PHUXSDNDQ SDUDPHWHU QRQ VSHVLILN \DQJ GLPDNVXGNDQ XQWXN PHPEHULNDQ

EDWDV �UDQJH� PDNVLPXP WHUKDGDS MXPODK VHQ\DZD \DQJ KLODQJ GDODP SURVHV SHQJHULQJDQ�

3DUDPHWHU VXVXW SHQJHULQJDQ SDGD GDVDUQ\D DGDODK XNXUDQ EDKDQ VLVD VHWHODK SHQJHULQJDQ

VDPSDL EHUDW WHUWHQWX SDGD VXKX ����& GDQ GLQ\DWDNDQ GDODP SHUVHQ����� 6DDW PHQHQWXNDQ

SDUDPHWHU VXVXW NHULQJ XQWXN VLPSOLVLD� VXVXW NHULQJ UDWD�UDWD DGDODK ������ 0DVVD \DQJ GDSDW

KLODQJ GHQJDQ SHPDQDVDQ LQL WHUPDVXN PROHNXO DLU� PLQ\DN DWVLUL� GDQ SHODUXW HWDQRO�����

3HQJXNXUDQ DEX GDQ DEX WLGDN ODUXW DVDP GLPDNVXGNDQ XQWXN PHQHQWXNDQ DSDNDK SHUODNXDQ

WHUVHEXW VHVXDL GDQ XQWXN PHQJXUDLNDQ NDQGXQJDQ PLQHUDO GL GDODP GDQ GL OXDU VLPSOLVLD�����

+DVLO SHQHWDSDQ NDGDU DEX VLPSOLVLD GDXQ WUHPEHVL GLSHUROHK QLODL UDWD�UDWD \DLWX ������

3HQHQWXDQ NDGDU DEX GDQ NDGDU DEX WLGDN ODUXW DVDP EHUWXMXDQ XQWXN PHPEHULNDQ

JDPEDUDQ NDQGXQJDQ PLQHUDO LQWHUQDO GDQ HNVWHUQDO \DQJ WHUNDQGXQJ GDODP VLPSOLVLD GDQ MXJD

PHQJHWDKXL MXPODK DEX \DQJ WLGDN ODUXW GDODP DVDP� PLVDOQ\D ORJDP EHUDW� SDVLU GDQ WDQDK

VLOLNDW ���� +DVLO SHQHWDSDQ NDGDU DEX WLGDN ODUXW DVDP \DLWX ������ %HVDUQ\D NDGDU DEX GDQ

NDGDU DEX WLGDN ODUXW DVDP PHQXQMXNNDQ DGDQ\D SHQJRWRU \DQJ EHUDVDO GDUL ORJDP EHUDW� SDVLU

DWDX WDQDK VLOLNDW SDGD VLPSOLVLD� )DNWRU LQL GDSDW GLVHEDENDQ ROHK VXKX UXDQJ SDGD VDDW

SHQLPEDQJDQ DWDX NRQGLVL OLQJNXQJDQ GDQ WHPSDW WXPEXK GDUL WDQDPDQ WUHPEHVL \DQJ

PHQJDQGXQJ XQVXU KDUD \DQJ WLQJJL ����

8ML 6NULQLQJ )LWRNLPLD

8QWXN PHQJHWDKXL NDQGXQJDQ PHWDEROLW VHNXQGHU \DQJ GLNDQGXQJ ROHK VLPSOLVLD GDXQ

7UHPEHVL GLODNXNDQ EHEHUDSD XML NLPLD NXDOLWDWLI �7DEHO ���



6$1,7$6� -851$/ 7(.12/2*, '$1 6(1, .(6(+$7$1
,661 � ��������� �35,17� � ����������21/,1(� 9RO� �� 1R� � � ��� � ���

=DPKDULUD 0XVOLP� +HWL 5DLV .KDVDQDK� <RSLWD 6DUL _ ���

7DEHO �� +DVLO 6NULQLQJ )LWRNLPLD (NVWUDN 6LPSOLVLD 'DXQ 7UHPEHVL

�6DPDQHD VDPDQ�

8ML 5HDJHQ 3HQJDPDWDQ 6WDQGDU +DVLO

$ONDORLG

'UDJHQGRUI
(QGDSDQ

MLQJJD
(QGDSDQ MLQJJD

���

0D\HU
(QGDSDQ SXWLK

NHNXQLQJDQ

(QGDSDQ SXWLK

NHNXQLQJDQ

)ODYRQRLG

6HUEXN

0J�+&O�S� �

DPLO DONRKRO

:DUQD MLQJJD
:DUQD PHUDK�

NHNXQLQJDQ� MLQJJD
���

6DSRQLQ

$LU SDQDV�

GLNRFRN NXDW ��

GHWLN�+&O �1

$GDQ\D EXLK

SHUPDQHQ �

FP

$GDQ\D EXLK

SHUPDQHQ � ��� FP
���

7DQLQ
�� P/ DTXDGHVW

� )H&O� ��

+LMDX

NHKLWDPDQ

+LMDX ELUX�KLMDX

NHKLWDPDQ �NDWHNRO��

ELUX KLWDP�SLURJDORO�

���

6WHURLG

(WLO DVHWDW �

DVDP DVHWDW

DQKLGUDW � +&O�S�

:DUQD KLMDX

+LMDX�VWHURLG��

PHUDK�NXQLQJ

�WHUSHQRLG��

���

3DGD XML VHQ\DZD DONDORLG HNVWUDN HWDQRO GDXQ WUHPEHVL PHPEHULNDQ KDVLO SRVLWLI� )LOWUDW

\DQJ GLWHWHVL GHQJDQ SHUHDNVL GUDJHQGRUI PHQXQMXNNDQ DGDQ\D HQGDSDQ MLQJJD VHGDQJNDQ ILOWUDW

\DQJ GLWHWHVL GHQJDQ SHUHDNVL PD\HU PHQXQMXNNDQ DGDQ\D ZDUQD SXWLK NHNXQLQJDQ� -LND

WHUEHQWXN HQGDSDQ GDUL � KLQJJD � SHQJXMLDQ NXDOLWDWLI DONDORLG� PDND GDSDW GLVLPSXONDQ

SRVLWLI���� 3HQHOLWLDQ ODLQ \DQJ PHQJJXQDNDQ GDXQ WUHPEHVL MXJD PHQ\DPSDLNDQ KDVLO \DQJ VDPD

EDKZD PHQJDQGXQJ DONDORLG���� $ONDORLG SDGD WDQDPDQ PHPLOLNL EDQ\DN NHJXQDDQ VHEDJDL

EDKDQ DZDO REDW� %HEHUDSD NHJXQDDQ DONDORLG VHEDJDL WHUDSL SHQ\DNLW GLDEHWHV� KLSHUWHQVL�

DULWPLD� PDODULD� NDQNHU� GDQ ODLQQ\D�������

8ML IODYRQRLG HNVWUDN HWDQRO GDXQ WUHPEHVL PHQXQMXNNDQ KDVLO SRVLWLI SDGD ODSLVDQ DPLO

DONRKRO \DQJ PHQXQMXNNDQ DGDQ\D IODYRQRLG� 3HQDPEDKDQ VHUEXN PDJQHVLXP GDQ DVDP NORULGD

SHNDW SDGD XML IODYRQRLG PHQJXUDQJL VHQ\DZD IODYRQRLG \DQJ DGD VHKLQJJD PHQLPEXONDQ UHDNVL

EHUZDUQD PHUDK� NXQLQJ� DWDX MLQJJD \DQJ PHUXSDNDQ WDQGD DGDQ\D IODYRQRLG����� 0HWDEROLW

VHNXQGHU GDUL IODYRQRLG GDSDW PHQJREDWL GLDEHWHV GHQJDQ PHQJKDPEDW NHUMD HQ]LP�JOXNRVLGDVH

GDODP PHPHFDK NDUERKLGUDW PHQMDGL PRQRVDNDULGD GDQ VHEDJDL DQWLRNVLGDQ XQWXN PHQJXUDQJL

VWUHV RNVLGDWLI SDGD SDVLHQ GLDEHWHV�



6$1,7$6� -851$/ 7(.12/2*, '$1 6(1, .(6(+$7$1
,661 � ��������� �35,17� � ����������21/,1(� 9RO� �� 1R� � � ��� � ���

=DPKDULUD 0XVOLP� +HWL 5DLV .KDVDQDK� <RSLWD 6DUL _ ���

3HQJXMLDQ VDSRQLQ PHPEHULNDQ KDVLO SRVLWLI \DLWX DGDQ\D EXVD \DQJ VWDELO GDQ SHUPDQHQ

GHQJDQ SHQDPEDKDQ +&O �1� +DO LQL GLNDUHQDNDQ VHQ\DZD VDSRQLQ WHUGLUL GDUL VHQ\DZD \DQJ

ODUXW GDODP DLU �KLGURIRELN� VHKLQJJD VHFDUD ILVLND VHQ\DZD VDSRQLQ EHUVLIDW VHEDJDL VXUIDNWDQ

\DQJ GDSDW PHQXUXQNDQ WHJDQJDQ SHUPXNDDQ DLU� 3HQXUXQDQ WHJDQJDQ SHUPXNDDQ DLU LQLODK \DQJ

PHQJDNLEDWNDQ WHUEHQWXNQ\D EXVD SDGD SHUPXNDDQ DLU VHWHODK GLNRFRN����� 6DSRQLQ WHODK

GLODSRUNDQ PHPLOLNL EHUEDJDL DNWLYLWDV ELRORJLV� VHSHUWL LQVHNWLVLGD� WRNVLN XQWXN VHUDQJJD�

SDUDVLW FDFLQJ� PROOXVFD� DQWLMDPXU� DQWLYLUXV� GDQ DQWLEDNWHUL�����

8ML WDQLQ SDGD SHQDPEDKDQ )H&O� �� PHPEHULNDQ KDVLO SRVLWLI \DLWX DGDQ\D SHUXEDKDQ

ZDUQD KLMDX NHKLWDPDQ� +DO LQL GLNDUHQDNDQ VHQ\DZD WDQLQ PHPEHQWXN NRPSOHNV GHQJDQ ODUXWDQ

IHULNORULGD �)H&O�� PHQJKDVLONDQ ZDUQD KLMDX NHKLWDPDQ \DQJ EHUDUWL DGDQ\D VHQ\DZD WDQLQ JDODW

�WDQLQ WHUKLGUROLVLV������ 7DQLQ GLJXQDNDQ GDODP LQGXVWUL ]DW ZDUQD VHEDJDL FDXVWLF XQWXN

SHZDUQD NDWLRQLN �WDQLQ SHZDUQD�� GDQ MXJD GDODP SURGXNVL WLQWD� .HJXQDDQ VNDOD LQGXVWUL

ODLQQ\D GDUL WDQLQ WHUPDVXN GL GDODPQ\D SHZDUQD WHNVWLO� LDODK VHSHUWL DQWL�RNVLGDQ GDODP LQGXVWUL

MXV EXDK� ELU GDQ DQJJXU GDQ VHEDJDL NRDJXODQ GDODP SURGXNVL NDUHW�����

6HQ\DZD VWHURLG DSDELOD GLWDPEDKNDQ DVDP DVHWDW DQKLGUDW GDQ DVDP VXOIDW SHNDW DNDQ

PHPEHQWXN ZDUQD KLMDX DWDX KLMDX NHELUXDQ����� 3DGD SHQJXMLDQ VHQ\DZD VWHURLG PHPEHULNDQ

ZDUQD KLMDX SDGD VDDW SHQDPEDKDQ DVDP DVHWDW DQKLGUDW GDQ DVDP VXOIDW SHNDW \DQJ

PHQXQMXNNDQ KDVLO SRVLWLI \DLWX DGDQ\D VHQ\DZD VWHURLG SDGD HNVWUDN HWDQRO GDXQ WUHPEHVL� +DO

LQL VHVXDL VHSHUWL \DQJ GLODSRUNDQ ��� SDGD SHQHOLWLDQQ\D PHQXQMXNNDQ DGDQ\D VHQ\DZD VWHURLG

GDODP HNVWUDN GDXQ WUHPEHVL� 6WHURLG PHPLOLNL NKDVLDW DQWL�LQIODPDVL� SHQHQDQJ� LQVHNWLVLGD DWDX

DNWLYLWDV VLWRWRNVLN�����

6,038/$1

8ML SDUDPHWHU VSHVLILN VHUEXN VLPSOLVLD GDXQ WUHPEHVL \DLWX SHQJDPDWDQ PDNURVNRSLN

EHUXSD VHUEXN DJDN NDVDU� KLMDX NHNXQLQJDQ� EDX NKDV GDQ WLGDN EHUDVD� SHQJDPDWDQ PLNURVNRSLN

GLNHWDKXL DGDQ\D EXWLU�EXWLU DPLOXP� UDPEXW SHQXWXS GDQ EHUNDV SHPEXOXK� VHUWD GLODNXNDQ

SHQJXMLDQ NDGDU VDUL ODUXW DLU GDQ SHQHWDSDQ NDGDU VDUL ODUXW HWDQRO� 3HQJXMLDQ SDUDPHWHU QRQ

VSHVLILN \DQJ GLODNXNDQ \DLWX SHQHQWXDQ NDGDU DLU� VXVXW SHQJHULQJDQ� NDGDU DEX� GDQ NDGDU DEX

WLGDN ODUXW DVDP� 3HPHULNVDDQ ILWRNLPLD PHQXQMXNNDQ EDKZD HNVWUDN HWDQRO GDXQ WUHPEHVL SRVLWLI

PHQJDQGXQJ IODYRQRLG� WDQLQ� VDSRQLQ� GDQ VWHURLG�
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'$)7$5 3867$.$

�� 6XULDZDWL -� 5DFKPDZDWL 5� $QDOLVD -� .HVHKDWDQ 3� -DNDUWD .� 5D\D -� (W $O�

$QWLEDFWHULDO $FWLYLWLHV 7HVW 2I &RPELQDWLRQ 2I (WKDQROLF ([WUDFW 2I %HWHO /HDYHV � 3LSHU

%HWOH / �� $QG %DVLO /HDYHV � 2FLPXP %DVLOLFXP / �� $JDLQVW 6WDSK\ORFRFFXV $XUHXV

� 3LSHU %HWOH / �� 'DQ 'DXQ .HPDQJL � 2FLPXP %DVLOLFXP / �� 7HUKDGDS 6WDSK\ORFRFFXV�

6DQLWDV - 7HNQRO 'DQ 6HQL .HVHKDW� �����������±���

�� 3UDVDG 5Q� 9LVZDQDWKDQ 6� 'HYL -U� 1D\DN 9� 6ZHWKD 9F� 3DUDWKDVDUDWK\ 1� (W $O�

3UHOLPLQDU\ 3K\WRFKHPLFDO 6FUHHQLQJ $QG $QWLPLFURELDO $FWLYLW\ 2I 6DPDQHD 6DPDQ� -

0HG 3ODQWV 5HV� ��������������±���

�� 7XQJDGL 5� $EGXONDGLU :� %XUQ :RXQG +HDOLQJ (IIHFW 2I 7UHPEHVL �6DPDQHD 6DPDQ�

/HDYHV ([WUDFW *HO 2Q 5DWV �5DWWXV 1RYHUJLFXV�� ,QW - 3KDUPWHFK 5HV� �������������±��

�� 3XVSLWD 6DUL 3� 6XVDQDK 5LWD :� 3XVSDZDWL 1� ,GHQWLILNDVL 'DQ 8ML $NWLYLWDV 6HQ\DZD

7DQLQ 'DUL (NVWUDN 'DXQ 7UHPEHVL �6DPDQHD 6DPDQ �-DFT�� 0HUU� 6HEDJDL $QWLEDNWHUL

(VFKHULFKLD &ROL �(� &ROL�� - .LP� ������������±���

�� 9LQRGKLQL 6� 5DMHVZDUL 9G� ([SORULQJ 7KH $QWLGLDEHWLF $QG $QWL�2EHVLW\ 3URSHUWLHV 2I

6DPDQHD 6DPDQ 7KURXJK ,Q 9LWUR $QG ,Q 9LYR $SSURDFKHV� - &HOO %LRFKHP�

����������������±���

�� 'HSDUWHPHQ .HVHKDWDQ 5L� 'LUHNWRUDW -HQGUDO 3HQJDZDVDQ 2EDW 'DQ 0DNDQDQ� 3DUDPHWHU

6WDQGDU 8PXP (NVWUDN 7XPEXKDQ 2EDW� ����� ��±�� 3�

�� 6DOLP 0� <DK\D <� 6LWRUXV +� 1L¶PDK 7� 0DULQL 0� 8EXQJDQ .DQGXQJDQ +DUD 7DQDK

'HQJDQ 3URGXNVL 6HQ\DZD 0HWDEROLW 6HNXQGHU 7DQDPDQ 'XNX �/� 'RPHVWLFXP &RUU 9DU

'XNX�� - 9HNWRU 3HQ\DNLW�� ���������������

�� 0DUMRQL 0U� 'DVDU 'DVDU )LWRNLPLD�3GI� ����� ��±�� 3�

�� 6HWLDZDQ 0D� 6DHKX 0V� .DUWLQL .� 8ML (IHN $QWLGLDEHWLN (NVWUDN 'DXQ 7UHPEHVL

�$OEL]LD 6DPDQ �-DFT�� 0HUU� 7HUKDGDS 0HQFLW �0XV 0XVFXOXV /�� :DU )DUP�

������������±���

��� 6D[HQD 0� 6D[HQD -� 1HPD 5� 6LQJK '� *XSWD $� 3K\WRFKHPLVWU\ 2I 0HGLFLQDO 3ODQWV�

0HG 3ODQWV &HQW $VLD 8]E .\UJ� ������������±��

��� =DKUR /� $JXVWLQL 5� 8ML $NWLYLWDV $QWLEDNWHUL (NVWUDN .DVDU 6DSRQLQ -DPXU 7LUDP 3XWLK

�3OHXURWXV 2VWUHDWXV� 7HUKDGDS 6WDSK\ORFRFFXV $XUHXV $QG (VFKHULFKLD &ROL� 8QHVD -

&KHP� �������������±��

��� 6D¶DGDK /� ,VRODVL 'DQ ,GHQWLILNDVL 6HQ\DZD 7DQLQ 'DUL 'DXQ %HOLPELQJ :XOXK

�$YHUUKRD %LOLPEL /��� 8QLYHUVLWDV ,VODP 1HJHUL �8LQ� 0DXODQD 0DOLN ,EUDKLP 0DODQJ�

�����

��� %D[WHU +� +DUERUQH -E� 0RVV *S� 3K\WRFKHPLFDO 'LFWLRQDU\� $ +DQGERRN 2I %LRDFWLYH

&RPSRXQGV )URP 3ODQWV� &UF 3UHVV� �����

��� 'RXJKDUL -K� 3K\WRFKHPLFDO &RQVWLWXHQWV 2I 6RPH 6HOHFWHG 0HGLFLQDO 3ODQWV� ,Q�

3KLWRFKHPLFDOV� $ *OREDO 3HUVSHFWLYH 2I 7KHLU 5XOH ,Q 1XWULWLRQ $QG +HDOWK� ����� 3�

�����±��


