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'HJUDGDELOLWDV EDKDQ RUJDQLN GDQ SURGXNVL WRWDO 9ROODWLOH )DWW\ $FLGV

�9)$� GDXQ NHORU �0RULQJD ROHLIHUD� GDODP UXPHQ VHFDUD LQ YLWUR

'� 1LVD� -� $FKPDGL� DQG )� :DK\RQR

)DNXOWDV 3HWHUQDNDQ GDQ 3HUWDQLDQ� 8QLYHUVLWDV 'LSRQHJRUR� 6HPDUDQJ�

-DODQ 3DOHERQ �� .HF� 3HGXUXQJDQ .RWD 6HPDUDQJ -DZD 7HQJDK

&RUUHVSRQGHQFH DXWKRU � GLDQQLVD���#JPDLO�FRP

$%675$&7 � 7KH UHVHDUFK ZDV DLPHG WR H[DPLQH QXWULWLYH SRWHQF\ RI 0RULQJD

ROHLIHUD DQG /HXFDHQD OHXFRFHSKDOD OHDYHV DFFRUGLQJ WR UXPLQDO RUJDQLF PDWWHU

GHJUDGDELOLW\ DQG WRWDO YRODWLOOH IDWW\ DFLGV SURGXFWLRQ LQ YLWUR� 7KH UXPLQDO

GHJUDGDELOLW\ RI RUJDQLF PDWWHU ZDV GHWHUPLQHG DIWHU �� �� �� �� ��� �� DQG �� RI VLQJOH

EDWFK FXOWXUH LQFXEDWLRQ� 7KH GDWD ZHUHWHVWHG XVLQJ 7 WHVW� 7KH UHVXOW VKRZHG WKDW

GHJUDGDEOH DQG SRWHQWLDO GHJUDGDEOH IUDFWLRQV RI 0� ROHLIHUD OHDI RUJDQLF PDWWHU

ZHUHKLJKHU �S ������ WKDQ WKDW RI /� /HXFRFHSKDOD OHDI RUJDQLF PDWWHU 3URGXFWLRQ RI

UXPHQ WRWDO 9)$ IURP 0� 2OHLIHUD OHDI KLJKHU �3������ WKDQ IURP /� OHXFRFHSKDOD OHDI�

7KH QXWULWLYH SRWHQF\ RI 0� ROHLIHUD OHDI ZDV EHWWHU WKDQ /� /HXFRFHSKDOD�

.H\ZRUG � 0RULQJD OHDYHV� OHXFDHQD OHDI� 9)$� LQ YLWUR�

3(1'$+8/8$1

.HEHUKDVLODQ GDODP XVDKD

WHUQDN NDPELQJ VDODK VDWXQ\D KDUXV

GDSDW PHPHQXKL NHWHUVHGLDDQ SDNDQ

\DQJ EHUNXDOLWDV� NXDQWLQWDV GDQ

PHPLOLNL KDUJD \DQJ PXUDK� +LMDXDQ

SDNDQ DNDQ PHOLPSDK SDGD ZDNWX

PXVLP SHQJKXMDQ QDPXQ SDGD PXVLP

NHPDUDX VXOLW GLGDSDWNDQ� PDND

SHUOXQ\D EXGLGD\D WDQDPDQ \DQJ WDKDQ

WHUKDGDS PXVLP VDODK VDWX GLDQWDUDQ\D

\DLWX GDXQ NHORU� .HORU SHUWDPD NDOL

WXPEXK GL QHJDUD ,QGLD GDQ EDQ\DN MXJD

GLMXPSDL GL ,QGRQHVLD� .HORU GHQJDQ

QDPD ODWLQ 0RULQJD ROHLIHUD PHUXSDNDQ

VDODK VDWX EDKDQ SDNDQ SRWHQVLDO EDJL

UXPLQDQVLD NDUHQD PHPLOLNL VXPEHU

NDUERKLGUDW GDQ SURWHLQ \DQJ FXNXS

WLQJJL \DLWX NDQGXQJDQ %(71 VHEHVDU

������ VHUWD 3. ����� �� $PLQDK HW DO�

������ PHQ\DWDNDQ EDKZD GDXQ NHORU

�0RULQJD ROHLIHUD� PHQJDQGXQJ QXWULHQ

\DQJ WLQJJL \DLWX SURWHLQ� NDUERKLGUDW�

DEX� OHPDN GDQ VHUDW PDVLQJ�PDVLQJ

VHEHVDU ����� � ����� � ���� � ���� � GDQ

������� 'DXQ NHORU PHUXSDNDQ VDODK

VDWX SDNDQ SRWHQVLDO EDJL UXPLQDQVLD

\DQJ PHPLOLNL VXPEHU SURWHLQ \DQJ

WLQJJL VHEHVDU ��� VHKLQJJD GDSDW

PHQLQJNDWNDQ SURGXNWLYLWDV WHUQDN

�-D\DQHJDUD HW DO� ������ 8VPDQ ������

PHQ\DWDNDQ EDKZD WHUQDN PHPHUOXNDQ

SDNDQ \DQJ PHQJDQGXQJ QXWULHQW

VHSHUWL NDUERKLGUDW� SURWHLQ� OHPDN�

YLWDPLQ� GDQ PLQHUDO XQWXN WXEXKQ\D�

.DUERKLGUDW GLSHUOXNDQ ROHK

WXEXK WHUQDN VHEDJDL VXPEHU HQHUJL GDQ

VXPEHU NDUERQ XQWXN SHPEHQWXNDQ

SURWHLQ PLNURED� 3URGXN DNKLU GDUL

IHUPHQWDVL NDUERKLGUDW GDODP

UHWLNRORUXPHQ \DLWX DVDP OHPDN PXGDK

WHUEDQJ DWDX \DQJ ELDVD GLVHEXW YRODWLOH

IDWW\ DFLGV �9)$�� $PUL GDQ <XUOHQL

������ PHQ\DWDNDQ EDKZD 9)$
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PHUXSDNDQ KDVLO IHUPHQWDVL GDUL

NDUERKLGUDW \DQJ GLEHQWXN ROHK

PRQRVDNDULGD GDUL KLGUROLVLV VHOXORVD

ROHK PLNURED UXPHQ� 9)$ WHUGLUL GDUL

DVDP DVHWDW� SURSLRQDWH� EXWLUDW GDQ

DVDP OHPDN UDQWDL FDEDQJ� $VDP DVHWDW

WHUVHEXW GDSDW GLJXQDNDQ ROHK WXEXK

XQWXN SURVHV OLSRJHQHVLV �8VPDQ� ������

$VDP OHPDN EHEDV� JOLVHURO GDQ

JDODNWRVD \DQJ GLEHQWXN GDUL SURVHV

OLSROLVLV ROHK HQ]LP OLSDVH UXPHQ� $VDP

OHPDN EHEDV GLKLGURJHQDVL ROHK PLNURED

UXPHQ PHQMDGL DVDP OHPDN MHQXK

VHGDQJNDQ JDODNWRVD GDQ JOXNRVD GL

IHUPHQWDVL PHQMDGL 9)$� 6XJHQJ ������

PHQ\DWDNDQ EDKZD NDUERKLUDW� SURWHLQ

GDQ PHWDEROLVPH OHPDN PHUXSDNDQ

VXPEHU OHPDN EDJL WXEXK WHUQDN�

.DUERKLGUDW GDQ SURWHLQ \DQJ VXGDK

WLGDN GLFHUQD DNDQ GLUXEDK PHQMDGL

OHPDN VHGDQJNDQ VXPEHU OHPDN \DQJ

WHUNDQGXQJ GDODP SDNDQ DNDQ GLUXEDK

PHQMDGL SDWL GDQ JXOD XQWXN VXPEHU

HQHUJL GDQ VLVDQ\D GLJXQDNDQ XQWXN

FDGDQJDQ PDNDQDQ�

6HEDJDL XSD\D XQWXN

PHPDNVLPDONDQ SRWHQVL SHPDQIDDWDQ

GDXQ NHORU VHEDJDL SDNDQ� SHUOX DGDQ\D

SHQHOLWLDQ IHUPHQWDELOLWDV GDQ

GHJUDGDELOLWDV EDKDQ RUJDQLN GDXQ NHORU

VHEDJDL SDNDQ WHUQDN NDPELQJ VHFDUD LQ

YLWUR� 'DXQ ODPWRUR VHEDJDL

SHPEDQGLQJ� )HUPHQWDELOLWDV UXPLQDO

\DQJ GLPDNVXG DGDODK GHJUHGDVL

NDUERKLGUDW GDXQ NHORU GDQ GDXQ

ODPWRUR \DQJ PHQMDGL 9)$�

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

3HQHOLWLDQ PHQJJXQDNDQ PDWHUL

DQWDUD ODLQ GDXQ NHORU� GDXQ ODPWRUR GDQ

FDLUDQ UXPHQ GDUL NDPELQJ -DZDUDQGX

ORNDO EHWLQD EHUILVWXOD �EHUXPXU �����

EXODQ GHQJDQ ERERW EDGDQ ����� NJ��

.DPELQJ EHUILVWXOD PHQGDSDWNDQ SDNDQ

GHQJDQ NRPSRVLVL VHSHUWL \DQJ

GLWXQMXNNDQ SDGD 7DEHO ��

7DEHO �� .RPSRVLVL SDNDQ NDPELQJ EHUILVWXOD

%DKDQ SDNDQ )RUPXOD 3. %DKDQ 3. 3DNDQ 7'1 %DKDQ 7'1 3DNDQ

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

*DSOHN ��� ���� ���� ����� ����

7HWHV ��� ���� ���� ����� ����

%XQJNLO NHGHODL ���� ����� ���� ����� �����

%HNDWXO ���� ���� ���� ����� ����

0LQHUDO ��� ���� ���� ���� ����

5XPSXW JDMDK ���� ���� ���� ����� �����

-XPODK ��� ����� �����

8ML LQ YLWUR GLODNXNDQ GHQJDQ WHNQLN

EDWFK FXOWXUH VHVXDL PHWRGH 7LOOH\ GDQ

7HUU\ ������� .DQGXQJDQ WRWDO 9)$

UXPHQ GLDQDOLVLV VHVXDL SURVHGXU

GLVWLODVL XDS �*HQHUDO /DERUDWRU\

3URFHGXUH� ������ 3DGD SHQHOLWLDQ LQL�

KDVLO XML LQ YLWUR GDXQ NHORU

GLEDQGLQJNDQ GHQJDQ GDXQ ODPWRUR

�/HXFDHQD OHXFRFHSKDOD�� 'HJUDGDVL

EDKDQ RUJDQLN GLKLWXQJ GHQJDQ

SHUVDPDDQ HNVSRQHQVLDO VHVXDL GHQJDQ

PHWRGH �UVNRY GDQ 0F'RQDOG �������

3HPEDQGLQJDQ DQWDUD GHJUDGDELOLWDV %2

GDQ IHUPHQWDELOLWDV 9)$ SDGD NHORU GDQ

ODPWRUR GLODQMXWNDQ GHQJDQ XML 7 WHVW�

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

'HJUDGDELOLWDV EDKDQ RUJDQLN VHFDUD

LQ YLWUR

+DVLO SHQHOLWLDQ GHJUDGDELOLWDV

EDKDQ RUJDQLN VHFDUD LQ YLWUR GLVDMLNDQ

SDGD 7DEHO �� GDQ ,OXVWUDVL ��
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.HFHSDWDQ GHJUDGDVL VHPDNLQ

PHQLQJNDW VHLULQJ GHQJDQ VHPDNLQ

ODPDQ\D ZDNWX LQNXEDVL �,OXVWUDVL ���

3HUVHQWDVH NHKLODQJDQ EDKDQ RUJDQLN

GDXQ NHORU PHQXQMXNDQ OHELK WLQJJL

GDULSDGD GDXQ ODPWRUR� 6HPDNLQ ODPD

ZDNWX LQNXEDVL EDKDQ SDNDQ PDND

SHUVHQWDVH NHKLODQJDQ EDKDQ SDNDQ

\DQJ GLKDVLONDQ VHPDNLQ PHQLQJNDW�

+DO LQL PHQXQMXNNDQ EDKZD PLNURED

UXPHQ PHQGHJUDGDVL EDKDQ SDNDQ GDXQ

NHORU OHELK FHSDW SDGD LQWHUYDO ZDNWX

\DQJ WHODK GLWHQWXNDQ GLEDQGLQJ GDXQ

ODPWRUR� 6HPDNLQ ODPD EDKDQ SDNDQ

EHUDGD GDODP UXPHQ DNDQ VHPDNLQ ODPD

SXOD PLNURED PHQGHJUDGDVL SDNDQ

VHKLQJJD NHWHUVHGLDDQ SDNDQ GDODP

UXPHQ PHQXUXQ� 6XKDUWDQWR GNN� ������

PHQ\DWDNDQ EDKZD EHUNXUDQJQ\D

MXPODK VXEVWUDW \DQJ WHUVHGLD GDSDW

GLSHQJDUXKL ROHK ODPDQ\D ZDNWX

LQNXEDVL�

,OXVWUDVL �� /DMX 'HJUDGDELOLWDV %DKDQ 2UJDQLN 'DXQ .HORU �f� GDQ 'DXQ /DPWRUR

�N� VHFDUD ,Q 9LWUR

$GDQ\D SHUEHGDDQ WLQJNDW

SHUVHQWDVH NHODUXWDQ�NHKLODQJDQ EDKDQ

RUJDQLN SDGD GDXQ NHORU PDXSXQ GDXQ

ODPWRUR� 3DGD SHQHOLWLDQ LQL GDSDW

GLSHQJDUXKL ROHK VXPEHU NDUERKLGUDW

\DQJ PXGDK WHUGHJUDGDVL SDGD NHORU

\DQJ OHELK WLQJJL GDUL ODPWRUR GDQ

NDQGXQJDQ $FLG 'HWHUJHQW )LEUH �$')�

NHORU OHELK UHQGDK GDULSDGD GDXQ

ODPWRUR� 7LQJJL UHQGDKQ\D $') \DQJ

GLSHUROHK DNDQ PHQHQWXNDQ PXGDK

WLGDNQ\D GHJUHGDVL SDGD VHOXORVD OLJQLQ�

+DVLO DQDOLVLV NDQGXQJDQ 1') GDQ $')

DQWDUD GDXQ NHORU GDQ GDXQ ODPWRUR

\DQJ WHODK GLXML GLSHUROHK ������ GDQ

����� VHUWD ������ GDQ �������

6XGLUPDQ GNN� ������ PHQ\DWDNDQ

EDKZD NDQGXQJDQ $') \DQJ UHQGDK

PDND NHFHUQDDQ SDNDQ DNDQ WLQJJL� KDO

LQL GLNDUHQDNDQ NDGDU OLJQLQ \DQJ

PHQLQJNDW VHKLQJJD NDGDU KHPLVHOXORVD

PHQXUXQ� +HPLVHOXORVD GDQ VHOXORVD

EDJLDQ GDUL NRPSRVLVL GLQGLQJ VHO \DQJ

GDSDW GLFHUQD ROHK PLNURED� 3DGD 7DEHO

�� PHQXQMXNDQ QLODL GHJUDGDELOLWDV

EDKDQ RUJDQLN IUDNVL D �IUDNVL FHSDW ODUXW�

PHQXQMXNDQ DGDQ\D SHQJDUXK Q\DWD

�S������ SDGD NHORU GDQ ODPWRUR� )UDNVL

D \DQJ OHELK WLQJJL SDGD GDXQ NHORU

VHEHVDU ������ GLEDQGLQJNDQ ODPWRUR

������� +DO LQL GDSDW GLNDUHQDNDQ ROHK

NDQGXQJDQ LVL VHO VHSHUWL PLQHUDO�

SURWHLQ NDVDU� OHPDN NDVDU GDQ SDWL \DQJ

PXGDK ODUXW SDGD NHORU VHEHVDU ������

OHELK WLQJJL GLEDQGLQJNDQ GDXQ ODPWRUR

VHEHVDU �������
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7DEHO �� 5DWD � UDWD QLODL GHJUDGDVL EDKDQ RUJDQLN IUDNVL D� E� F GDQ '7 GDXQ NHORU GDQ

GDXQ ODPWRUR�

9DULDEHO %DKDQ SDNDQ

.HORU /DPWRUR

D ��� �����D �����E

E ��� �����D �����E

F ���MDP� ���� ����

'7 ��� �����D �����E

.HWHUDQJDQ�

�� D ���  1LODL IUDNVL D � E ���  1LODL IUDNVL E � F ���MDP�  1LODL IUDNVL F GDQ

'7���  1LODL '7 SDGD GDXQ NHORU GDQ ODPWRUR�

�� 6XSHUVNULS D�E SDGD EDULV \DQJ VDPD PHQXQMXNDQ EHUEHGD Q\DWD �3� ������

'HJUDGDELOLWDV EDKDQ RUJDQLN

IUDNVL E GDXQ NHORU OHELK WLQJJL �S������

GDULSDGD GDXQ ODPWRUR� 7LQJJLQ\D QLODL

IUDNVL E SDGD GDXQ NHORU GDSDW

GLVHEDENDQ ROHK NDQGXQJDQ VHUDW VHSHUWL

OLJQLQ� VHOXORVD PDXSXQ KHPLVHOXORVD

\DQJ OHELK EDQ\DN GLEDQGLQJNDQ GDXQ

ODPWRUR� 'DSDW GLNHWDKXL DQDOLVLV NLPLD

NRPSRQRQHQ VHUDW KHPLVHOXORVD NHORU

VHEHVDU ����� OHELK WLQJJL GLEDQGLQJNDQ

GDXQ ODPWRUR VHEHVDU ������ 1DPXQ�

SDGD GHJUDGDELOLWDV EDKDQ RUJDQLN IUDNVL

F WLGDN DGD SHUEHGDDQ Q\DWD �S!�����

DQWDUD GDXQ NHORU GDQ GDXQ ODPWRUR� +DO

LQL GDSDW GLSHQJDUXKL ROHK NXDOLWDV VHUDW

\DQJ WHUNDQGXQJ GL GDODP VXDWX EDKDQ

SDNDQ GDUL QLODL \DQJ GLKDVLONDQ SDGD

IUDNVL F� 6XKDUWDQWR HW DO� ������

PHQ\DWDNDQ EDKZD NDQGXQJDQ QXWULHQ

GDODP EDKDQ SDNDQ GDSDW PHQHQWXNDQ

NHPDPSXDQ PLNURELD UXPHQ XQWXN

PHQGHJUDGDVL SDNDQ VHKLQJJD GDSDW

PHPSHQJDUXKL NHFHUQDDQ SDNDQ SDGD

WHUQDN WHUXWDPD NDQGXQJDQ OLJQLQQ\D�

'HJUDGDELOLWDV EDKDQ RUJDQLN '7

GDXQ NHORU OHELK WLQJJL �S������

GDULSDGD GDXQ ODPWRUR� +DO LQL

GLNDUHQDNDQ ROHK DGDQ\D SHQJDUXK GDUL

QLODL IUDNVL D� E GDQ F� 6DODK VDWX

SHQJDUXK GDUL SHQLQJNDWDQ DNWLYLWDV

PLNURELD VHOXOROLWLN GDODP UXPHQ \DLWX

EDQ\DNQ\D VXEVWUDW VHUDW NDVDU \DQJ

WHUVHGLD� 6HPDNLQ WLQJJL VHUDW \DQJ

WHUVHGLD PDND QLODL IUDNVL D� E GDQ F SXQ

DNDQ PHQLQJNDW GDQ PHQ\HEDENDQ QLODL

'7 PHQMDGL WLQJJL� 3DPXQJNDV GDQ

8WRPR ������ PHQ\DWDNDQ EDKZD QLODL

IUDNVL D �PXGDK ODUXW�� IUDNVL E

�SRWHQVLDO GHJUDGDVL�� QLODL F �ODMX

GHJUDGDVL IUDNVL E� GDQ ODMX DOLUDQ SDNDQ

NHOXDU GDUL UXPHQ GDSDW GLJXQDNDQ

XQWXN PHQJKLWXQJ IUDNVL '7�

3URGXNVL 7RWDO 9ROODWLOH )DWW\ $FLGV

VHFDUD ,Q 9LWUR

+DVLO SHQHOLWLDQ SURGXNVL WRWDO

9)$ VHFDUD LQ YLWUR GDUL GDXQ NHORU GDQ

ODPWRUR SDGD ZDNWX � MDP LQNXEDVL \DQJ

GLXML PHQJJXQDNDQ XML 7 �7 WHVW� GHQJDQ

EDQWXDQ SURJUDP 6366 )RU :LQGRZV

9HUVL �� GLVDMLNDQ SDGD 7DEHO �� 3HULRGH

� MDP LQNXEDVL \DQJ GLODNXNDQ VHFDUD LQ

YLWUR SDGD GDXQ NHORU GDQ GDXQ ODPWRUR

PHQXQMXNDQ WLGDN DGD SHQJDUXK Q\DWD

�S!������ +DVLO SURGXNVL WRWDO 9)$

GDXQ NHORU \DLWX ����� P0 OHELK WLQJJL

�S������ GLEDQGLQJNDQ 9)$ GDXQ

ODPWRUR \DLWX �����YP0�
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7DEHO �� 3URGXNVL WRWDO 9)$ UXPHQ VHFDUD LQ YLWUR GDUL GDXQ NHORU GDQ ODPWRUR SDGD �

MDP LQNXEDVL�

%DKDQ SDNDQ
3HULRGH LQNXEDVL

� MDP

���������������������P0��������������������

'DXQ NHORU �����D

'DXQ ODPWRUR �����E

.HWHUDQJDQ� 6XSHUVNULS D�ESDGD NRORP \DQJ EHUEHGD PHQXQMXNDQ WLGDN EHUEHGD Q\DWD

�3!������

6DODK VDWX VXPEHU HQHUJL XWDPD

EDJL UXPLQDQVLD GDQ SHUNHPEDQJDQ

PLNURED UXPHQ DGDODK YRODWLOOH YDWW\

DFLGV �9)$�� 3URGXNVLWRWDO 9)$ WLGDN

EHUSHQJDUXK Q\DWD �S!����� DQWDUD

EDKDQ SDNDQ NHORU GDQ ODPWRUR WHUKDGDS

SHULRGH LQNXEDVL � MDP� +DO LQL

PHQXQMXNNDQ EDKZD DGDQ\D DNWLYLWDV

PLNURED DQWDUD GDXQ NHORU GDQ GDXQ

ODPWRUR KDPSLU VDPD� 'LNHWDKXL

SURGXNVL WRWDO 9)$ GDXQ NHORU OHELK

WLQJJL GLEDQGLQJNDQ SDGD GDXQ ODPWRUR�

+DVLO DQDOLVLV NLPLD GLSHUROHK VHUDW

NDVDU GDXQ NHORU \DQJ OHELK UHQGDK

GDULSDGD ODPWRUR ����� � GDQ ������

VHUWD NDQGXQJDQ %(71 NHORU \DQJ OHELK

WLQJJL \DLWX ������ GLEDQGLQJNDQ

GHQJDQ %(71 GDXQ ODPWRUR VHEHVDU

������� +DO WHUVHEXW PHQXQMXNDQ

VXPEHU NDUERKLGUDW \DQJ WHUGHJUDGDVL

OHELK WHUVHGLD GL GDXQ NHORU� )UDQFH GDQ

'LMNVWUD ������ PHQ\DWDNDQ EDKZD DGD

EHEHUDSD IDNWRU \DQJ PHPSHQJDUXKL

WLQJJL UHQGDKQ\D GDUL NRQVHQWUDVL 9)$

DQWDUD ODLQ EHQWXN ILVLN SDNDQ� WLSH

MXPODK NDUERKLGUDW \DQJ PXGDK ODUXW�

S+ UXPHQ� NHFHUQDDQ EDKDQ SDNDQ�

SDNDQ EDVDO GDQ SHQDPEDKDQ ]DW DGLWLI

NLPLD GDODP SDNDQ�

.DGDU WRWDO 9)$ GDXQ NHORU GDQ

GDXQ ODPWRUR DGDODK �����P0 GDQ

����� P0� .RQVHQWUDVL 9)$

RSWLPXPQ\D UDWDDQQ\D DGDODK �� ± ���

P0 QDPXQ KDVLO SHQHOLWLDQ

PHQXQMXNNDQ UDWDDQ SURGXNVL 9)$

GLEDZDK UDWDDQ RSWLPXP VHKLQJJD

EHUSHQJDUXK WLGDN Q\DWD GDQ EHOXP

GDSDW PHPHQXKL NHEXWXKDQ 9)$ XQWXN

VLQWHVLV� 0HQXUXW ,QGULDQL ������ EDKZD

NDGDU 9)$ RSWLPXP DQWDUD ��P0 ±

���P0� .DUERKLGUDW \DQJ WHUIHUPHQWDVL

PHQJKDVLONDQ 9)$ GLPDQD 9)$

GLJXQDNDQ VHEDJDL VXPEHU HQHUJL EDJL

WHUQDN UXPLQDQVLD� -XPODK 9)$ \DQJ

GLKDVLONDQ PHQXQMXNNDQ NHPDPSXDQ

SDNDQ XQWXN WHUGHJUDGDVL ROHK PLNURED

UXPHQ�

.(6,038/$1

'HJUDGDELOLWDV EDKDQ RUJDQLN

GDQ SURGXNVL WRWDO 9)$ GDXQ NHORU OHELK

WLQJJL GDULSDGD GDXQ ODPWRUR VHKLQJJD

SRWHQVL QXWULWLI GDXQ NHORU �0�

ROHLIHUD�OHELK EDLN GDUL GDXQ ODPWRUR � /�

OHXFRFHSKDOD��

'$)7$5 3867$.$

$PLQDK� 6�� 7� 5DPGKDQ GDQ 0� <DQLV�

����� .DQGXQJDQ QXWULVL GDQ

VLIDW IXQJVLRQDO WDQDPDQ NHORU

�0RULQJD ROHLIHUD�� %XOHWLQ

3HUWDQLDQ 3HUNRWDDQ� � ��� �

�� ± ���

$PUL� 8 GDQ <XUOHQL� ����� (IHNWLYLWDV

SHPEHULDQ SDNDQ \DQJ

PHQJDQGXQJ PLQ\DN LNDQ GDQ

RODKDQ\D WHUKDGDS IHUPHQWDVL

UXPHQ VHFDUD LQ YLWUR� -XUQDO

,OPLDK ,OPX�,OPX 3HWHUQDNDQ� ��

��� � ������

)UDQFH -�� DQG -� 'LMNVWUD� ����� 9RODWLOH

IDWW\ DFLG SURGXFWLRQ�

4XDQWLWDWLYH $VSHFWV RI 5XPLQDQW

'LJHVWLRQ DQG 0HWDEROLVP�



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

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

'LMNVWUD -� )RUEHV -0� )UDQFH -�

HGLWRUV &$%,� :DOOLQJIRUG�

8QLWHG .LQJGRP � ���±����

*HQHUDO /DERUDWRU\ 3URFHGXUHV� �����

'HSDUWHPHQW RI 'DLU\ 6FLHQFH�

8QLYHUVLW\ RI :LVFRQVLQ�

0DGLVRQ�

+DU\DQWR� %� ����� 3HUNHPEDQJDQ

SHQHOLWLDQ QXWULVL UXPLQDQVLD�

:DUWD]RD� �� ��� � ��������

,QGULDQL� 1�� 7� 5� 6XWDUGL GDQ 6XSDUZL�

����� )HUPHQWDVL OLPEDK VRXQ

GHQJDQ PHQJJXQDNDQ $VSHUJLOOXV

QLJHU GLWLQMDX GDUL NDGDU YRODWLOH

IDWW\ DFLG �9)$� WRWDO GDQ DPRQLD

�1+�� VHFDUD LQ YLWUR� -XUQDO

,OPLDK 3HWHUQDNDQ� ����� ��������

-D\DQHJDUD� $�� 7� 6DEKDQ� $� .� 7DN\L�

$� 2� 6DOLK DQG (� 0� +RIIPDQQ�

����� 5XPLQDO IHUPHQWDWLRQ

NLQHWLFV RI 0RULQJD DQG

3HOWLSK\OOXP 6XSSOHPHQWV GXULQJ

HDUO\ LQFXEDWLRQ SHULRG LQ WKH LQ

YLWUR� 5HDGLQJ SUHVVXUH WHFKQLTXH�

-� ,QGRQHVLDQ 7URS� $QLP� $JULF��

����� � ��������

�UVNRY� (� 5� DQG ,� 0F'RQDOG� �����

7KH HVWLPDWLRQ RI SURWHLQ

GHJUDGDEDOLW\ LQ WKH UXPHQ IURP

LQFXEDWLRQ PHDVXUHPHQWV

ZHLJKWDFFRUGLQJ WR UDWH RI

SDVVDJH� -� $JULF� 6FL� &RPE�� �� �

��� ± ����

3DPXQJNDV� '� GDQ 5� 8WRPR� �����

.HFHUQDDQ EDKDQ NHULQJ LQ VDFFR

WXPSL MDJXQJ GDQ NXOLW NRSL

VXEVWUDW WXQJJDO GDQ NRPELQDVL

VHEDJDL SDNDQ EDVDO VDSL SRWRQJ�

'DODP� 6\DILWULH� &�� /� <XQLD� (�

.HORQRZDWL GDQ 0XODGL�

3URVLGLQJ 6HPLQDU 1DVLRQDO GDQ

7HNQRORJL GDQ 9HWHULQHU � ����

����

6XGLUPDQ� 6XKXEG\� 6� '� +DVDQ� 6� +�

'LODJD� GDQ ,� :� .DUGD� �����

.DQGXQJDQ 1HXWUDO 'HWHUJHQW

)LEUH �1')� GDQ $FLG 'HWHUJHQW

)LEUH �$')� EDKDQ SDNDQ ORNDO

WHUQDN VDSL \DQJ GLSHOLKDUD SDGD

NDQGDQJ NHORPSRN� -� ,OPX GDQ

7HNQRORJL 3HWHUQDNDQ ,QGRQHVLD�

� ��� � ������

6XKDUWDQWR� %�� .XVWDQWLQDK GDQ 6�

3DGPRZLMRWR� ����� 'HJUDGDVL

LQ VDFFR EDKDQ RUJDQLN GDQ

SURWHLQ NDVDU HPSDW PDFDP

EDKDQ SDNDQ GLXNXU

PHQJJXQDNDQ NDQWRQJ LQWUD GDQ

URZHWW 5HVHDUFK ,QVWLWXWH�

%XOHWLQ 3HWHUQDNDQ� ����� � ���

���

7LOOH\� -�0�$� DQG 5�$�� 7HUU\� ����� $

WZR VWDJH WHFKQLTXH IRU WKH LQ

YLWUR GLJHVWLRQ RI IRUDJH� -�

%ULWLVK *UDVVODQG 6RF�� �� �

���±����

8VPDQ� <� ����� 3HPEHULDQ SDNDQ VHUDW

VLVD WDQDPDQ SHUWDQLDQ �MHUDPL

NDFDQJ WDQDK� MHUDPL MDJXQJ�

SXFXN WHEX� WHUKDGDS HYROXVL S+�

1�1+� GDQ 9)$ GL GDODP

UXPHQ VDSL� -� $JULSHW� ����� �

������


