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)HUWLOLWDV 6SHUPDWR]RD $\DP %XUDV GHQJDQ 3HQDPEDKDQ $QWLRNVLGDQ

*OXWDWKLRQH GDODP 3HQJHQFHU 5LQJHU¶V 6HODPD 6LPSDQ 'LQJLQ

,VZDWL�� 1XUXO ,VQDLQL�� 7ULQLO 6XVLODZDWL�

�� 6733 0DODQJ GDQ 0DKDVLVZD 3DVFDVDUMDQD )DNXOWDV 3HWHUQDNDQ 8QLYHUVLWDV

%UDZLMD\D 0DODQJ
�� %DJLDQ 3URGXNVL )DNXOWDV 3HWHUQDNDQ 8QLYHUVLWDV %UDZLMD\D 0DODQJ

&RUUHVSRQGHQ DXWKRU � LEXNH�OLQWDQJ#JPDLO�FRP GDQ WULQLOBVXVLODZDWL#\DKRR�FRP

$%675$&7 � 7HVWLQJ RI VSHUPDWR]RD IHUWLOLW\ LQ YLYR LV QHHGHG WR ILQG RXW WKH H[WHQW

RI WKH DELOLW\ RI VSHUPDWR]RD IHUWLOL]DWLRQ LQ WKH IHPDOH UHSURGXFWLYH WUDFW� 7KH IHUWLOLW\

DELOLW\ RI VSHUPDWR]RD LQ IHUWLOL]LQJ WKH RYXP LV LQGLFDWHG E\ WKH QXPEHU RI IHUWLOH HJJV

IURP WKH QXPEHU RI HJJV LQFXEDWHG UHVXOWLQJ IURP WKH PDWLQJ ZLWK $UWLILFLDO

,QVHPLQDWLRQ �$,�� 7KH DLP RI WKLV UHVHDUFK LV WR NQRZ WKH SHUFHQWDJH RI IHUWLOLW\ RI HJJV

IURP $, XVLQJ VHPHQ ZKLFK KDV EHHQ VWRUHG FROG IRU � KRXUV RQ 5LQJH
V GLOXHQW ZLWK WKH

DGGLWLRQ RI DQWLR[LGDQW JOXWDWKLRQH� &ROOHFWLRQ VHPHQ ZLWK WHDVHU IHPDOH PHWKRG LV

GRQH LQ 3RXOWU\ %UHHGHU ,QVWDOODWLRQ RI 6HNRODK 7LQJJL 3HQ\XOXKDQ 3HUWDQLDQ

�6733� 0DODQJ� 7KH �� IHPDOH FKLFNHQV ZHUH GLYLGHG LQWR � JURXSV RI WUHDWPHQW 3�� $,

XVLQJ IUHVK VHPHQ ZLWK 5LQJHU
V GLOXHQW� 3�� $, XVLQJ FROG VHPHQ ZLWK 5LQJHU
V 'LOXHQW

�� KRXUV GXUDWLRQ VWRUDJH� DQG 3�� $, XVLQJ FROG VHPHQ ZLWK ��� P0 DGGLWLRQ LQ

'LOXHQW 5LQJH
V �� KRXUV GXUDWLRQ VWRUDJH�� ([SHULPHQW GHVLJQ XVLQJ &RPSOHWH

5DQGRPL]HG 'HVLJQ �&5'� DQG QRQSDUDPHWULF GDWD DQDO\VLV ZLWK FKL�VTXDUH� 7KH

REVHUYHG YDULDEOH ZDV HJJ IHUWLOLW\ FDOFXODWHG EDVHG RQ HJJ IHUWLOLW\ SHUFHQWDJH� 7KH

UHVXOWV VKRZHG WKDW WKH GLOXWLRQ WUHDWPHQW KDG D VLJQLILFDQW HIIHFW �3 ������ RQ IHUWLOLW\

HJJ� ZLWK WKH EHVW UHVXOW LQGLFDWHG E\ 3� WKDW LV ��� IHUWLOLW\� IROORZHG E\ 3� ZLWK

IHUWLOLW\ ��� DQG 3� ZKLFK VKRZHG WKH ORZHVW IHUWLOLW\ ZDV ���� $, ZLWK FROG VHPHQ

KDV QRW GHPRQVWUDWHG D JRRG SHUFHQWDJH RI IHUWLOLW\ GHVSLWH ���� P0 JOXWDWKLRQH DGGHG

DV DQ DQWLR[LGDQW� ,W LV UHFRPPHQGHG WKDW $, LQ GRPHVWLF SRXOWU\ XVLQJ

IUHVK VHPHQ ZLWK 5LQJH
V GLOXHQW� LV GRQH DV VRRQ DV SRVVLEOH WR REWDLQ RSWLPXP IHUWLOLW\�

.H\ZRUGV� IHUWLOLW\� GRPHVWLF FKLFNHQ� $UWLILFLDO ,QVHPLQDWLRQ� JOXWDWKLRQH� WHDVHU

IHPDOH

3(1'$+8/8$1

.HEHUKDVLODQ ,% SDGD D\DP

WHUJDQWXQJ SDGD EHEHUDSD IDNWRU� DQWDUD

ODLQ� VWUDLQ D\DP� XPXU D\DP� EDKDQ

SHQJHQFHU GDODP SHQ\LPSDQDQ VHPHQ�

GHUDMDW SHQJHQFHUDQ DWDX GRVLV

LQVHPLQDVL� NXDOLWDV VHPHQ� GHSRVLVL

VHPHQ� GDQ ZDNWX LQVHPLQDVL �5LGZDQ�

����� 'DQDQJ GNN�� ������� :L\DQWL GNN

������� MXJD PHQ\DWDNDQ EDKZD IDNWRU

NHEHUKDVLODQ ,% GLSHQJDUXKL ROHK

SHQDPSXQJDQ� SHQ\LPSDQDQ�

SHQJHQFHUDQ VHPHQ� NHVXEXUDQ EHWLQD�

GDQ NHWHUDPSLODQ LQVHPLQDWRU� +DO LQL

GLSHUMHODV ROHK $ONDQ� HW DO�� ������

EDKZD NHEHUKDVLODQ ,% VDQJDW

GLWHQWXNDQ ROHK NXDOLWDV VHPHQ \DQJ

GLNROHNVL�+DO VHQDGD GLODSRUNDQ ROHK

0RGXSH HW DO�������� EDKZD NXDOLWDV

VHPHQ EHUSHQJDUXK SHQWLQJ WHUKDGDS

IHUWLOLWDV VSHUPDWR]RD� NRQVHQWUDVL

VSHUPDWR]RD �� [��� GLODSRUNDQ FXNXS

XQWXN PHQFDSDL IHUWLOLWDV \DQJ EDLN

SDGD D\DP GDQ NDONXQ� 'RQRJKXH DQG
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:LVKDUW ������ PHQMHODVNDQ SXOD EDKZD

EHEHUDSD IDNWRU \DQJ PHPSHQJDUXKL

IHUWLOLWDV GDODP SURJUDP ,% DGDODK

NXDOLWDV VHPHQ \DQJ GLSHQJDUXKL ROHK

KDO�KDO VHEDJDL EHULNXW � SHMDQWDQ�

SHQFDKD\DDQ� PXVLP� EHUDW EDGDQ� GLHW

SDNDQ GDQ NROHNVL VHPHQ�

3DGD XQJJDV� XML NXDOLWDV VSHUPD

PHPSXQ\DL KXEXQJDQ \DQJ VLJQLILNDQ

WHUKDGDS NHPDPSXDQ IHUWLOLVDVL� 3ULQVLS

XPXP XML NXDOLWDV VSHUPD

PHQJJDPEDUNDQ EHEHUDSD IXQJVL

VSHUPD \DQJ GLWXQMXNNDQ VHODPD

LQWHUDNVLQ\D GL GDODP VDOXUDQ

UHSURGXNVL EHWLQD GDQ RYXP� 3DGD

H[SHULPHQ \DQJ ODLQ XML IHUWLOLWDV

GLNDWDNDQ PHPLOLNL KXEXQJDQ \DQJ

UHQGDK GHQJDQ XML NXDOLWDV VSHUPDWR]RD�

+DO \DQJ PHQ\HEDENDQ UHQGDKQ\D

KXEXQJDQ DQWDUD XML NXDOLWDV VSHUPD GDQ

NHPDPSXDQ IHUWLOLVDVL NDUHQD LQWHUDNVL

WHUVHEXW PHOLEDWNDQ EDQ\DN IDNWRU

VHGDQJNDQ SHQJXMLDQ KDQ\D

PHPHSHUKDWLNDQ VHGLNLW YDULDEHO

�:LVKDUW� ������0HVNLSXQ GHPLNLDQ

IHUWLOLWDV DGDODK VXDWX KDO \DQJ SHUWDPD

GDQ SDOLQJ SHQWLQJ GDODP XVDKD

SHQJHPEDQJDQ EUHHGLQJ SDGD XQJJDV�

-XPODK WHOXU \DQJ IHUWLO \DQJ GLKDVLONDQ

SDGD SHQHWDVDQ PHQHQWXNDQ

SURILWDELOLWDV GDUL VHHNRU D\DP�

0HVNLSXQ SHMDQWDQ GDQ EHWLQD NHGXDQ\D

PHPEHULNDQ SHQJDUXK SDGD SHQXUXQDQ

IHUWLOLWDV� QDPXQ DQJND IHUWLOLWDV \DQJ

UHQGDK GLDQJJDS VHEDJDL PDVDODK EHVDU

SDGD SHMDQWDQ �.KDQ� ������

+DELEXOODK ������ PHQMHODVNDQ

EDKZD ,% SDGD XQJJDV DGDODK SURVHV

NROHNVL VHPHQ GDUL XQJJDV MDQWDQ

NHPXGLDQ PHPDVXNNDQ VHPHQ NH GDODP

VDOXUDQ UHSURGXNVL EHWLQD XQWXN

PHQGDSDWNDQ WHOXU \DQJ IHUWLO� 3URVHV ,%

SDGD XQJJDV VHSHUWL \DQJ GLNHPXNDNDQ

ROHK *HWDFKHZ ������� VHPHQ GDUL

XQJJDV MDQWDQ GLNROHNVL NHPXGLDQ

GLPDVXNNDQ NH RYLGXFW XQJJDV EHWLQD

XQWXN PHQGDSDWNDQ IHUWLOLWDV WHOXU�

'RVLV VHPHQ \DQJ GLGHSRVLVLNDQ GL

RYLGXFW KHQGDNQ\D PHPSHUKDWLNDQ

NHVHKDWDQ GDQ NHVHMDKWHUDDQ XQJJDV

VHKLQJJD PHQFDSDL WLQJNDW NHVXEXUDQ

\DQJ WLQJJL� 9ROXPH VHPHQ \DQJ

GLEXWXKNDQ XPXPQ\D ��� PO� GHQJDQ

NRQVHQWUDVL PLQLPDO ��� � ��� MXWD

VSHUPDWR]RD SHU LQVHPLQDVL� \DQJ

GLPDVXNNDQ NH GDODP YDJLQD XQJJDV

EHWLQD� +DO VHQDGD GLSHUMHODV ROHK

+RSNLQV GDQ (YDQV ������ GRVLV VHPHQ

\DQJ GLUHNRPHQGDVLNDQ XQWXN D\DP

DGDODK ��� PO GHQJDQ NRQVHWUDVL ���

MXWD VSHUPDWR]RD� 6\ULQJH LQVHPLQDVL

GLPDVXNNDQ NH GDODP YDJLQD D\DP

GHQJDQ NHGDODPDQ VHNLWDU � FP GDQ

VHPHQ GLGHSRVLVLNDQ SDGD SRVLVL

WHUVHEXW� :DNWX \DQJ GLUHNRPHQGDVLNDQ

XQWXN ,% DGDODK VRUH KDUL XQWXN

PHQJKLQGDUL DGDQ\D WHOXU GDODP XWHUXV�

.XDOLWDV VSHUPDWR]RD VHFDUD LQ

YLWUR GDSDW GLJXQDNDQ VHEDJDL GDVDU

GDODP PHPSHUNLUDNDQ NHPDPSXDQ

IHUWLOLVDVL VSHUPDWR]RD� QDPXQ

NHEHUKDVLODQ GDODP PHPEXDKL RYXP

SHQWLQJ XQWXN GLXML VHFDUD LQ YLYR�

8NXUDQ NHEHUKDVLODQ ,% SDGD D\DP

DGDODK SHUVHQWDVH IHUWLOLWDV WHOXU�

)HUWLOLWDV LQL PHQDQGDNDQ WHUMDGLQ\D

SHPEXDKDQ DQWDUD VSHUPDWR]RD GDQ

RYXP GDODP VDOXUDQ UHSURGXNVL EHWLQD

D\DP� )HUWLOLWDV WHOXU PHUXSDNDQ MXPODK

WHOXU \DQJ IHUWLO GDUL VHMXPODK WHOXU \DQJ

GLLQNXEDVL KDVLO LQVHPLQDVL EXDWDQ

�6DOHK GDQ ,V\DQWR� ������

,QVHPLQDVL %XDWDQ GHQJDQ

PHQJJXQDNDQ VHPHQ VHJDU WHODK EDQ\DN

GLODNXNDQ� SHQHOLWLDQ ,UDVWXWL ������

PHQ\HEXWNDQ EDKZD IHUWLOLWDV WHOXU

D\DP EXUDV GHQJDQ LQWHUYDO ,% � KDUL

VHNDOL VHEHVDU ����� ���� 3HUNHPEDQJDQ

PHWRGH SHQ\LPSDQDQ VHPHQ D\DP

GDODP EHQWXN VLPSDQ GLQJLQ PDXSXQ

VLPSDQ EHNX PHQXQWXW DGDQ\D HYDOXDVL

NXDOLWDV VSHUPDWR]RD PHODOXL XML

IHUWLOLWDV� 3HQHOLWLDQ 6DOHK GDQ ,V\DQWR

������ PHQ\DWDNDQ EDKZD SHUVHQWDVH

IHUWLOLWDV WHOXU PHQXUXQ VHLULQJ ODPD

VLPSDQ VHPHQ SDGD VXKX ���&� SDGD
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ODPD VLPSDQ � MDP SHUVHQWDVH IHUWLOLWDV

WHOXU VHEHVDU �������

3HQDPEDKDQ EDKDQ SHQJHQFHU

\DQJ GDSDW PHQLQJNDWNDQ NHPDPSXDQ

IHUWLOLVDVL WHODK GLODNXNDQ ROHK

7KDQDQXUDN HW DO�� ������ \DLWX GHQJDQ

SHQDPEDKDQ DQWLRNVLGDQ JOXWDWKLRQH

\DQJ PDPSX PHQJKDPEDW NHUXVDNDQ

PHPEUDQ DNLEDW SHURNVLGDVL OLSLG

VHODPD SHPEHNXDQ VHPHQ D\DP�QDPXQ

DQJND IHUWLOLWDV PDVLK UHQGDK \DLWX

������ SDGD SHQDPEDKDQ ��� P0

JOXWDWKLRQHSDGD PHGLD WKDZLQJ VHPHQ

EHNX D\DP VHODPD � MDP SDGD VXKX ��&�

3HQ\LPSDQDQ \DQJ OHELK ODPD SDGD

VXKX ����& GHQJDQ SHQDPEDKDQ

DQWLRNVLGDQ JOXWDWKLRQH GDODPSHQJHQFHU

VHPHQ D\DP GLKDUDSNDQ PDPSX

PHPSHUWDKDQNDQ NXDOLWDV VHSUPDWR]RD

VHKLQJJD PDPSX PHQLQJNDWNDQ

NHPDPSXDQ IHUWLOLVDVL� QDPXQ VHMDXK LQL

PDVLK VHEDWDV HYDOXDVL LQYLWUR�

3HQJXMLDQ NXDOLWDV VHSHUPDWR]RD VHFDUD

LQYLWUR SDGD SHQHOLWLDQ 'DQDQJ GNN��

������ PHPSHUOLKDWNDQ EDKZD SDGD

SHQJHQFHU 5LQJHU¶V VSHUPDWR]RD D\DP

GDSDW EHUWDKDQ VHODPD SHQ\LPSDQDQ

GLQJLQ VHODPD �� MDP� QDPXQ EHOXP

GLODNXNDQ XML IHUWLOLWDV VSHUPDWR]DRD

VHFDUD LQ YLYR� 3HQHOLWLDQVHEHOXP\D

WHQWDQJ SHQDPEDKDQ JOXWDWKLRQH SDGD

SHQJHQFHU 5LQJHU¶V VHODPD VLPSDQ

GLQJLQ PHQJKDVLONDQ NXDOLWDV

VSHUPDWR]RD PDPSX EHUWDKDQ SDGD

NRQVHQWUDVL ��� P0 VHODPD � MDP

GHQJDQ PRWLOLWDV LQGLYLGX� YLDELOLWDV GDQ

DEQRUPDOLWDV EHUWXUXW�WXUXW VHEHVDU

��������� ����������� GDQ

������������%HUGDVDUNDQ KDO WHUVHEXW

SHUOX GLODNXNDQ SHJXMLDQ IHUWLOLWDV

VSHUPDWR]RD D\DP EXUDV GHQJDQ

SHQJHQFHU 5LQJHU¶V \DQJ GLWDPEDKNDQ

���P0 JOXWDWKLRQH VHWHODK

SHQ\LPSDQDQ VXKX ����& VHODPD � MDP

XQWXN PHQJHWDKXL SHUVHQWDVH IHUWLOLWDV

WHOXU D\DP EXUDV�

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

0DWHUL SHQHOLWLDQ

3HQHOLWLDQ LQL PHQJJXDQNDQ

D\DP MDQWDQ VHEDQ\DN � HNRU GHQJDQ

XPXU � WDKXQ GDQ �� EXODQ� PHPLOLNL

ERERW EDGDQ ��� NJ� $\DP EXUDV EHWLQD

VHEDQ\DN �� HNRU� GHQJDQ XPXU ��

PLQJJX GDQ EHUDW EDGDQ ���±��� NJ�

$\DP DNVHSWRU ,% GLEDJL NH GDODP �

NHORPSRN SHUODNXDQ VHKLQJJD PDVLQJ�

PDVLQJ SHUODNXDQ VHMXPODK �� HNRU

GHQJDQ SHUODNXDQ VHEDJDL EHULNXW�

VHPHQ VHJDU GHQJDQ SHQJHQFHU 5LQJHUV

�3��� VHPHQ GLQJLQ GHQJDQ SHQJHQFHU

5LQJHU GHQJDQ ODPD VLPSDQ � MDP SDGD

VXJX ����&�3��� GDQ VHPHQ GLQJLQ

GHQJDQ SHQDPEDKDQ JXWDWKLRQH ���P0

GDODP SHQJHQFHU 5LQJHU¶V \DQJ WHODK

GLVLPSDQ SDGD VXKX ����& VHODPD � MDP

�3���

3HUDODWDQ \DQJ GLJXQDNDQ XQWXN

SHQDPSXQJDQ VHPHQ PHWRGH EHWLQD

SHPDQFLQJDQWDUD ODLQ� VSXLW �PO� WDEXQJ

SODVWLN XQWXN PHQDPSXQJ VHPHQ

NDSDVLWDV �� FF� WDEXQJ SODVWLN GHQJDQ

WDOL NDUHW VHEDJDL DUWLILFLDO FORDFD�

DOXPLQLXP IRLO� VSLGRO SHUPDQHQ� NHUWDV

ODEHO� $ODW XQWXN SHPEXDWDQ SHQJHQFHU

DQWDUD ODLQ� HUOHQPH\HU� PDJQHWLF VWULUHU�

NHUWDV VDULQJ� WLPEDQJDQ DQDOLWLN�

WDEXQJ XNXU� DOXPLQLXP IRLO� %DKDQ

SHQJHQFHU \DQJ GLJXQDNDQ DQWDUD ODLQ�

EDKDQ SHQJHQFHU EHUXSD ODUXWDQ

5LQJHU¶V ODNWDW \DQJ PHPSXQ\DL

NRPSRVLVL SHU ���� PO \DLWX� 6RGLXP

NORULGD ��� J� 6RGLXP /DNWDW ��� J�

3RWDVVLXP .ORULGD ��� J GDQ .DOVLXP

.ORULGD �+�2 ��� J �'DQDQJ GNN�� �����

GDQ EDKDQ DQWLRNVLGDQ *OXWDWKLRQH

�-LQFKHQJ 3KDUP� &$6 ���������

3HUDODWDQ ,% D\DP DQWDUD ODLQ �

WDEXQJ WHPSDW VHPHQ� VSXLW �FF �VSXLW

WXEHUFXOLQH� GHQJDQ EDJLDQ XMXQJ

GLSDVDQJ VHODQJ NDUHW VWHULO GHQJDQ

SDQMDQJ � ��� FP� 3HUODWDQ SHQHWDVDQ

DGDODK � XQLW PHVLQ WHWDV RWRPDWLV GDQ �

XQLW ODPSX SHQHURSRQJ �FDQGOLQJ��
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0HWRGH SHQHOLWLDQ

0HWRGH SHQHOLWLDQ \DQJ

GLJXQDNDQ DGDODK HNVSHULPHQWDO \DLWX

SHUODNXDQ ,% PHQJJXQDNDQ WLJD

SHQJHQFHU WHUKDGDS PDVLQJ�PDVLQJ ��

HNRU D\DP EXUDV EHWLQD�

3HQDPSXQJDQ 6HPHQ

3HQDPSXQJDQ VHPHQ GHQJDQ

PHQJJXQDNDQ PHWRGH EHWLQD SHPDFLQJ

�WHDVHU IHPDOH�� 0HWRGH SHQDPSXQJDQ

WHUVHEXW PHQJDGRSVL GDUL SHQHOLWLDQ

&KHOPRQVND ������ \DQJ PHODNXNDQ

SHQDPSXQDJQ VHPHQ SDGD EXUXQJ

SX\XK WDQSD SLMDW XUXW SDGD GDHUDK

DEGRPHQ KLQJJD NORDND QDPXQ

PHQJJXQDNDQ UDQJVDQJDQ D\DP

EHWLQD�3HQDPSXQJ VHPHQ GLODNXNDQ

GHQJDQ FDUD VHEDJDL EHULNXW � WHUOHELK

GDKXOX EXOX GLVHNLWDU NORDND GLFXNXU�

EDJLDQ VHNLWDU ELELU GDQ NORDND WHUVHEXW

GLEHUVLKNDQ GDUL NRWRUDQ \DQJ

PHQHPSHO GHQJDQ WLVVX \DQJ GLEDVDKL

GHQJDQ DORNRO ���� 6HODQMXWQ\D

GLSDVDQJ WDEXQJ VHEDJDL DUWLILFLDO

FORDFD �0DOHFNL DQG 0DUWLQ� �����\DQJ

GLLNDWNDQ SDGD SXQJJXQJ D\DP�

NHPXGLDQ SHMDQWDQ GLGHNDWNDQ SDGD

EHWLQD SHPDQFLQJ GDQ SHMDQWDQ DNDQ

PXQFXO UHVSRQ XQWXN PHQDLNL EHWLQD�

GDODP EHEHUDSD GHWLN HMDNXODVL DNDQ

WHUMDGL GDQ VHPHQ WHUWDPSXQJ GDODP

WDEXQJ DUWLILFLDO FORDFD� 7DOL SHQJLNDW

WDEXQJ GLOHSDVNDQ GDQ VHPHQ \DQJ

WHUWDPSXQJ GL VHGRW GHQJDQ VSXLW � PO

XQWXN PHQJHWDKXL YDOXPH VHPHQ�

VHODQMXWQ\D GLWXDQJ GDODP WDEXQJ \DQJ

EHULVL EDKDQ SHQJHQFHU�

,QVHPLQDVL %XDWDQ �,%�

$\DP EHWLQD GLLQVHPLDQVL

GHQJDQ VHPHQ \DQJ WHODK GLHQFHUNDQ

VHVXDL GHQJDQ SHUODNXDQ� ,QVHPLQDVL

%XDWDQ GLODNXNDQ � NDOL VHPLQJJX� GRVLV

VHPHQ ��� PO SHU HNRU GHQJDQ

NRQVHQWUDVL VSHUPDWR]RD ��� MXWD� GRVLV

,%� $\DP EHWLQD GLLQVHPLQDVL GHQJDQ

PHWRGH LQWUDYDJLQDO \DLWX ��� FP GDODP

YDJLQD� ,QVHPLQDVL %XDWDQ GLODNXNDQ

SDGD VRUH KDUL MDP ����� :,%� XQWXN

PHQJKLQGDUL DGDQ\D WHOXU GDODP XWHUXV

�'RQRQJKXH GDQ :LVKDUW� �����

*HWKDFKHZ� ������

3HQJXPSXODQ WHOXU KDVLO LQVHPLQDVL

.ROHNVL WHOXU GLODNXNDQ KDUL NH��

VDPSDL KDUL NH�� VHWHODK ,%� 7HOXU \DQJ

WHODK GLNROHNVLNHPXGLDQ GLEHUVLKNDQ

GDULNRWRUDQ� WHOXU GLEHUL NRGH VHVXDL

GHQJDQ WDQJJDOEHUWHOXU� QRPRU D\DP

GDQ NHORPSRN SHUODNXDQ�7HOXU \DQJ

WHODK GLWDQGDL GLPDVXNDQ NHGDODPPHVLQ

WHWDV \DQJ WHODK GLIXPLJDVL VHEHOXPQ\D�

GHQJDQ VXKX ���& �����)�� 3DGD KDUL NH

WXMXK LQNXEDVL� WHOXU GLSHULNVD

IHUWLOLWDVQ\D GHQJDQ PHWRGH FDQGOLQJ

�SHQHURSRQJDQ WHOXU� XQWXN PHQHQWXNDQ

IHUWLOLWDV WHOXU �7DEDWDEDHL� ������

3DUDPHWHU \DQJ GLDPDWL

3DUDPHWHU \DQJ GLDPDWL DGDODK

SHUVHQWDVH IHUWLOLWDV WHOXU� 7HOXU \DQJ

GLDQJJDS IHUWLO GLWDQGDL GHQJDQ DGDQ\D

WXQDV GHQJDQ FDEDQJ�FDEDQJ XUDW GDUDK

GDQ WHOXU LQIHUWLO \DQJ GLWDQGDL GHQJDQ

WLWLN DWDX OLQJNDUDQ EHUZDUQD NHKLWDPDQ�

3HUVHQWDVH IHUWLOLWDV PHQXUXW 0RGXSH HW

DO�� ������ GLKLWXQJ GHQJDQ UXPXV

VHEDJDL EHULNXW�

5DQFDQJDQ 3SHUFREDDQ GDQ DQDOLVLV

VWDWLVWLN

3HQHOLWLDQ LQL PHQJJXQDNDQ

5DQFDQJDQ $FDN /HQJNDS �5$/�

GHQJDQ � 3HUODNXDQ GDQ �� XODQJDQ�

3HUODNXDQ \DQJ GLFREDNDQ DGDODK

VHEDJDL EHULNXW �

3�  VHPHQ VHJDU GHQJDQ SHQJHQFHU

5LQJHU¶V

3�  VHPHQ GLQJLQ GHQJDQ SHQJHQFHU

5LQJHU¶V �� MDP�
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3�  VHPHQ GLQJLQ GHQJDQ SHQJHQFHU

5LQJHU¶V � ��� P0 JOXWDWKLRQH ��

MDP�

'DWD \DQJ GLSHUROHK GL DQDOLVLV

GHQJDQ XML FKL VTXDUH XQWXN PHOLKDW

DSDNDK QLODL SHQJDPDWDQ VHVXDL GHQJDQ

QLODL KDUDSDQ GDUL IHUWLOLWDV WHOXU SDGD �

SHUODNXDQ WHUVHEXW�

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

)HUWLOLWDV WHOXU GLKLWXQJ GDUL WRWDO

WHOXU \DQJ IHUWLO GL EDJL GHQJDQ WRWDO

WHOXU \DQJ GLLQNXEDVL GLNDOLNDQ ����

�0RGXSH HW DO�� ������ +DVLO UDWDDQ

IHUWLOLWDV VSHUPDWR]RD D\DP EXUDV GDUL

NHWLJD SHUODNXDQ WHUWHUDSDGD 7DEHO ��

7DEHO �� 5DWDDQ )HUWLOLWDV 6SHUPDWR]RD

$\DP %XUDV SDGD 7LDS 3HUODNXDQ

3HUODNXDQ 5DWDDQ

)HUWLOLWDV ���

3� ����

3� ����

3� ����

%HUGDVDUNDQ 7DEHO �� SHUVHQWDVH

IHUWLOLWDV WHUWLQJJL GLWXQMXNNDQ ROHK

VHPHQ VHJDU GHQJDQ SHQJHQFHU 5LQJHU¶V

�3�� \DLWX ���� 3HUVHQWDVH IHUWLOLWDV GDUL

VHPHQ GLQJLQ SDGD SHQJHQFHU 5LQJHU�V

VHWHODK SHQ\LPSDQDQ � MDP SDGD VXKX

����& PHQXQMXNNDQ SHQXUXQDQ IHUWLOLWDV

\DLWX �� � �3�� GDQ SHQDPEDKDQ

JOXWDWKLRQH GDODP SHQ\LPSDQDQ � MDP

SDGD VXKX ����& PHQXQMXNNDQ IHUWLOLWDV

VHEHVDU �� � �3��� +DO LQL VHVXDL KDVLO

SHQHOLWLDQ 6ROLKDWL HW DO�� ������ EDKZD

IHUWLOLWDV PHQXUXQ SDGD ,% GHQJDQ

VHPHQ \DQJ WHODK GLVLPSDQ SDGD VXKX ��

��& SDGD ODPD VLPSDQ � MDP ���������

�� MDP �������� GDQ �� MDP ���������

+DVLO SHQHOLWLDQ \DQJ GLODSRUNDQ 6DOHK

GDQ ,V\DQWR ������ PHQXQMXNNDQ EDKZD

SDGD SHQ\LPSDQDQ ���& PHQJKDVLONDQ

IHUWLOLWDV \DQJ VHPDNLQ PHQXUXQ \DLWX

SDGD ODPD VLPSDQ � MDP� � MDP� � MDP

GDQ � MDP GHQJDQ KDVLO IHUWLOLWDV

EHUWXUXW�WXUXW VHEHVDU ������� �������

������� GDQ ������� 3HUEHGDDQ KDVLO

GDUL SHQHOLWLDQ NDUHQD EHEHUDSD IDNWRU

DQWDUD ODLQ VWUDLQ D\DP� XPXU� GHSRVLVL

VHPHQ� NRQVHQWUDVL VHPHQ� MXPODK

VSHUPDWR]RD \DQJ GLLQVHPLDQVLNDQ�

MHQLV SHQJHQFHU GDQ ODPD NROHNVL WHOXU

�0RGXSH HW� DO�� ������

,QVHPLQDVL %XDWDQ

PHQJJXQDNDQ VHPHQ VHJDU GHQJDQ

SHQJHQFHU 5LQJHU¶V SDGD SHQHOLWLDQ LQL

PHQJKDVLONDQ IHUWLOLWDV ���� OHELK

WLQJJL GDULSDGD SHQHOLWLDQ 5LGZDQ GDQ

5XVGLQ ������ \DQJ PHODNXNDQ ,%

PHQJJXQDNDQ VHPHQ VHJDU GHQJDQ

SHQJHQFHU 5LQJHU¶V PHQJKDVLONDQ

IHUWLOLWDV ������� +DVLO SHHQHOLWLDQ LQL

MXJD PHQXQMXNNDQ IHUWLOLWDV WHOXU \DQJ

OHELK WLQJJL GDUL SHQHOLWLDQ 7DEDWDEDHL

������ \DQJ PHODNXNDQ ,%

PHQJJXQDNDQ VHPHQ VHJDU GHQJDQ

SHQJHQFHU 5LQJHU¶V SDGD GRVLV ��� MXWD

SHU LQVHPLQDVL \DQJ PHQJKDVLONDQ

SHUVHQWDVH IHUWLOLWDV RSWLPXP \DLWX

����������� VHGDQJNDQ ,% GHQJDQ

GRVLV ��� MXWD SHU LQVHPLQDVL

PHQJKDVLONDQ IHUWLOLWDV ������������

+DO LQL NDUHQD SHQJHQFHU 5LQJHU¶V

PHQJDQGXQJ 1D�ODNWDW GLSHUOXNDQ

XQWXN PHPSHUWDKDQNDQ NHDVDPDQ

ODUXWDQ GDQ WHNDQDQQ RVPRWLN ODUXWDQ

�'DQDQJ� GNN�� ������ 3HODNVDQDDQ ,%

GLODNXNDQ SDOLQJ ODPD �� PHQLW VHWHODK

NROHNVL VHPHQ VHKLQJJD EHOXP WHUMDGL

PHWDEROLVPH GDQ VWUHVV RNVLGDWLI \DQJ

EHUOHELKDQ GLEDQGLQJNDQ VHPHQ \DQJ

GLODNXNDQ SHQ\LPSDQDQ GLQJLQ� +DO LQL

GLSHUMHODV ROHK *HWDFKHZ ������ EDKZD

VHPHQ XQJJDV DNDQ NHKLODQJDQ

YLDELOLWDV VHWHODK OHELK GDUL � MDP

SHQDPSXQJDQ� VHKLQJJD LQVHPLQDVL

KDUXV GLODNXNDQ VHVHJHUD PXQJNLQ

VHWHODK NROHNVL VHPHQ�

+DVLO DQDOLVLV DQWDUD

SHQJHQFHUDQ GHQJDQ SHUVHQWDVH IHUWLOLWDV

GLODNXNDQ GHQJDQ XML QRQ SDUDPHWULN FKL

VTXDUH� %HUGDVDUNDQ QLODL FKL VTXDUH
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\DQJ OHELK EHVDU GDUL SDGD QLODL WDEHO FKL

VTXDUH� PHQXQMXNNDQ EDKZD WHUGDSDW

SHUEHGDDQ \DQJ Q\DWD DQWDUD IUHNXHQVL

\DQJ WHUDPDWL GHQJDQ IUHNXHQVL

KDUDSDQSDGD SHUODNXDQ SHQJHQFHUDQ

WHUKDGDS SHUVHQWDVH IHUWLOLWDV WHOXU�

3HUVHQWDVH IHUWLOLWDV \DQJ GLKDUDSNDQ

GDUL ,% SDGD D\DP DGDODK ���

�7DEDWDEDHL� ������ 3DGD SHQHOLWLDQ

LQL�,% \DQJ GLODNXNDQ PHQJJXQDNDQ

NRQVHQWUDVL VSHUPDWR]RD \DQJ VDPD�

WHPSDW GHSRVLVL VHPHQ� LQVHPLQDWRU GDQ

ZDNWX ,% \DQJ VDPD QDPXQ SHQJHQFHU

GDQ SHQ\LPSDQDQ VHPHQ \DQJ EHUEHGD

PHJKDVLONDQ DQJND IHUWLOLWDV \DQJ

EHUEHGD� +DO LQL VHVXDL SHQGDSDW

'RQRJKXH DQG :LVKDUW ������ EDKZD

YDULDVL KDVLO DQDOLVLV IHUWLOLWDV

GLVHEDENDQ ROHK SHQJHQFHU \DQJ

EHUEHGD� ZDNWX LQVHPLDQVL� NHGDODPDQ

GHSRVLVL VHPHQ SDGD YDJLQD� GRVLV

VSHUPDWR]RD GDQ IUHNXHQVL ,%�

3HQ\LPSDQDQ VHPHQ ELVD EHUNLVDU

DQDWDU ���� MDP� QDPXQ IHUWLOLWDV Q\D

PHQXUXQ VHWHODK SHQ\LPSDQDQ � MDP�

EDKNDQ SHQ\LPSDQDQ OHELK GDUL �� MDP

DNDQ VHPDNLQ PHQXUXQNDQ DQJND

IHUWLOLWDV� NDUHQD GLSHUNLUDNDQ OHELK GDUL

��� VSHUPDWR]RD \DQJ KLGXS VHWHODK

SHQ\LPSDQDQ �� MDP WLGDN PDPSX

EHUWDKDQ PHQFDSDL RYLGXFW �'RQRJKXH

DQG:LVKDUW � ������

3HUVHQWDVH )HUWLOLWDV WHOXU SDGD

,% GHQJDQ VHPHQ \DQJ WHODK GLVLPSDQ

VHODPD � MDP SDGDVXKX ����& SDGD

SHQJHQFHU 5LQJH¶V KDQ\D VHEHVDU ���

KDO LQL GLSHUNLUDNDQ NDUHQD VHODPD

VLPSDQ GLQJLQ VSHUPDWR]RD PHQJDDPL

VWUHVV RNVLGDWLI GDQ FROG VKRFN� 6HPHQ

D\DP PHQJDQGXQJ EHUEDJDL PDFDP

DVDP OHPDN WDN MHQXK \DQJ WHURNVLGDVL

VHODPD SHQ\LPSDQDQ PHQJKDVLONDQ

5HDFWLYH 2[\JHQ 6SHFLHV �526��

2NVLJHQ VSHVLHV VDQJDW DNWLYH GDODP

OHYHO VHOXOHU PHQJKDVLONDQ EHUEDJDL

GHUDMDW NHUXVDNDQ VHO VSHUPDWR]RD� 6HO

VSHUPDWR]RD UHQWDQ WHUKDGDS OLSLG

SHURNVLGDVH ROHK UDGLNDO EHEDV VHSHUWL

+LGURJHQ SHURNVLGD� 6XSHURNVLG DQLRQ�

GDQ K\GUR[\O UDGLFDO \DQJ SDGD

DNKLUQ\D PHQ\HEDENDQ NHUXVDNDQ

VWUXNWXU PHPEUDQ VHSUPDWR]RD VHODPD

SHQ\LPSDQDQ DHURELF �'RQRJKXH DQG

:LVKDUW� ����� =HLWRXQ DQG $OGDPHJK��

������ &ROG VKRFN VHODPD SHQ\LPSDQDQ

VHPHQ PHPLFX WHUMDGLQ\D VWUHVV SDGD

PHPEUDQ VHO VSHUPDWR]RD PHODOXL

UDGLNDO EHEDV VHKLQJJD PHQ\HEDENDQ

NHUXVDNDQ VSHUPDWR]RD �6DQRFND DQG

.XSLV]� ����� 7KXZDQXW HO DO�� ������

.HUXVDNDQ SDGD PHPEUDQ VSHUPDWR]RD

EHUGDPSDN SDGD UHQGDKQ\D NHPDPSXDQ

IHUWLOLVDVL GDUL VSHUPDWR]RD \DQJ VHFDUD

LQYLYR GLWXQMXNNDQ GHQJDQ UHQGDKQ\D

DQJND IHUWLOLWDV WHOXU�

8SD\D GDODP PHOLQGXQJL

VSHUPDWR]RD VHODPD SHQ\LPSDQDQ GDUL

NHUXVDNDQ ILVLN PDXSXQ NLPLD

DQWDUDODLQ DGDODK SHQDPEDKDQ

DQWLRNVLGDQ HQ]\PDWLF VHFDUD H[RJHQ

DWDX SHQDPEDKDQ GDODP SHQJHQFHU

VHPHQ� 6DODK VDWX DQWLRNVLGDQ LWX DGDODK

JOXWDWKLRQH� $QWLRNVLGDQ PHPLOLNL

PHNDQLVPH SHUWDKDQDQ GDODP PHODZDQ

OLSLG SHURNVLGDVH GDUL VHPHQ GDQ

PHPHOLKDUD PRWLOLWDV GDQ YLDELOLWDV

VSHUPDWR]RD �0DLD HW DO�� ������

3HQDPEDKDQ DQWLRNVLGDQ JOXWDWKLRQH

GDODP SHQJHQFHU VHPHQ GLKDUDSNDQ

PHQXUXQNDQ WLQJNDW NHUXVDNDQ

PHPEUDQ VSHUPDWR]RD VHKLQJJD

NHPDPSXDQ IHUWLOLVDVL VSHUPDWR]RD

GDSDW GLSHUWDKDQNDQ�

+DVLO SHQHOLWLDQ LQL

PHQXQMXNNDQ EDKZD SHUVHQWDVH

IHUUWLOLWDV WHOXU GDUL SHQJHQFHU VHPHQ

D\DP \DQJ WHODK GLWDPEDK GHQJDQ

DQWLRNVLGDQ JOXWDWKLRQH ���0P VHEHVDU

���� KDVLO LQL EHOXP PDPSX

PHQXQMXNNDQ IHUWLOLWDV \DQJ WLQJJL

VHSHUWL ,% GHQJDQ VHPHQ VHJDU WDQSD

SHQ\LPSDQDQ� 3HQDPEDKDQ DQWLRNVLGDQ

JOXWDWKLRQH GLKDUDSNDQ GDSDW

PHQDQJNDO UHDNVL SHURNVLGDVH OLSLG

VHKLQJJD PDPSX EHUWDKDQ VHODPD

SHQ\LPSDQDQQ GLQJLQ� %HUGDVDUNDQ



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

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

KDVLO HYDOXDVL VSHUPDWR]RD VHODPD

SHQ\LPSDQDQ GLQJLQ � MDP� VHFDUD

YLVXDO PDVLK PHQXQMXNNDQ NXDOLWDV

VSHUPDWR]RD \DQJ OD\DN XQWXN ,% \DQJ

GLOLKDW GDUL SDUDPHWHU PRWLOLWDV LQGLYLGX

���� YLDELOLWDV ������ GDQ

DEQRUPDOLWDV VSHUPDWLR]RD �������

$NDQ WHWDSL XML LQ YLYRPHODOXL DSOLNDVL

,% EHOXP PDPSX PHQXQMXNNDQ

IHUWLOLWDV \DQJ OHELK EDLN GLEDQGLQJNDQ

,% GHQJDQ VHPHQ VHJDU�+DO VHQDGD

GLODSRUNDQ SXOD ROHK 7KDQDQXUDN ������

EDKZD SHQDPEDKDQ JOXWDWKLRQH ���P0

SDGD SRVW WKDZLQJ VHPHQ EHNX D\DP

VHODPD � MDP� SHUVHQWDVH IHUWLOLWDVQ\D

PHQFDSDL ����� ������ GDQ OHELK

UHQGDK GLEDQGLQJNDQ ,% WDQSD

SHQDPEDKDQ JOXWDWKLRQH GDODP

SHQJHQFHU VHPHQ� 0HQXUXW 'RQRJKXH

DQG :LVKDUW ������� NHPDPSXDQ

IHUWLOLVDVL GDUL VHPHQ EHNX XQJJDV

VHWHODK GL WKDZLQJ GLSHQJDUXKL ROHK

GRVLV VSHUPDWR]RD� IUHNXHQVL LQVHPLQDVL

GDQ GHSRVLVL VHPHQ GDODP VDOXUDQ

UHSURGXNVL EHWLQD� 'HSRVLVL VHPHQ

GLODNXNDQ SDGD EDJLDQ LQWUDYDJLQDO�

VSHUPDWR]RD DNDQ PHQXMX GDHUDK

XWHURYDJLQD VHEDJDL 6SHUP 6WRUDJH

7XEXOHV �667V� \DQJ VHODQMXWQ\D DNDQ

PHODNXNDQ SHUJHUDNDQ PHQXMX

LQIXQGLEXOXP XQWXN PHODNXNDQ

IHUWLOLVDVL� $NDQ WHWDSL KDQ\D

VSHUPDWR]RD \DQJ SRWHQVLDO GDQ

WHUVHOHNVL \DQJ GDSDW PHQFDSDL WHPSDW

IHUWLOLVDVL �5LGZDQ GDQ 5XVGLQ� ������

6SHUPDWR]RD GDSDW NHKLODQJDQ IHUWLOLWDV

ZDODXSXQ VHFDUD YLVXDO PDVLK KLGXS

NDUHQD XQWXN PHQFDSDL WHPSDW IHUWLOLVDVL

GLSHQJDUXKL ROHK EHEHUDSD IDNWRU DQWDUD

ODLQ DGDODK WUDQVSRUW PHOHZDWL YDJLQD

PDVXN NH GDODP 6SHUP 6WRUDJH 7XEXOHV

�667V� \DQJ PHPHUOXNDQ PRWLOLWLWDV

VSHUPDWR]RD� $NDQ WHWDSL 0RWLOLWDV

\DQJ WHSDW WLGDN FXNXS XQWXN

PHPDVWLNDQ SHPEXDKDQ� NDUHQD VSHUPD

KDUXV PHOHZDWL SURVHV ILVLRORJLV

NDSDVLWDVL GDODP VDOXUDQ UHSURGXNVL

EHWLQD� 7UDQVSRUW GDUL 667V PHQXMX

LQIXQGLEXOXP MXJD PHPHUOXNDQ

NRQWUDNVL XWHUXV� 6HWHODK VDPSDL SDGD

WHPSDW IHUWLOLVDVL PHPEXWXKNDQ

SHQJLNDWDQ DQWDUD EDJLDQ LQQHU

SHULYLWHOLQH �:LVKDUW�� ������

.(6,038/$1

3HQJHQFHUDQ GDQ SHQ\LPSDQDQ

VHPHQ D\DP SDGD VXKX ����&

PHQXQMXNNDQ SHQJDUXK \DQJ Q\DWD

WHUKDGDS IHUWLOLWDV VSHUPDWR]RD D\DP

EXUDV� ,QVHPLQDVL %XDWDQ GHQJDQ

PHQJJXQDNDQ VHPHQ VHJDU

PHQXQMXNNDQ KDVLO \DQJ WHUEDLN SDGD

SHUVHQWDVH IHUWLOLWDV WHOXU� VHGDQJNDQ ,%

GHQJDQ VHPHQ \DQJ WHODK GLVLPSDQ

VHODPD � MDP SDGD VXKX ����& EHOXP

PHPEHULNDQ KDVLO \DQJ OHELK EDLN

PHVNLSXQ WHODK GLWDPEDKNDQ

DQWLRNVLGDQ JOXWDWKLRQH GDODP

SHQJHQFHU GDVDU 5LQJHU¶V� 3HQJJXQDDQ

VHPHQ VHJDU D\DP \DQJ WHODK GLEHUL

SHQJHQFHU 5LQJH¶V XQWXN DSOLNDVL ,%

VHEDLNQ\D GLODNXNDQ VHVHJHUD PXQJNLQ

XQWXN PHPSHUROHK IHUWLOLWDV \DQJ

LSWLPXP�

'$)7$5 3867$.$

$ONDQ� 6�� $� %DUDQ� 2�%� 2]GDV GDQ� 0�

(YHFHQ ����� 0RUIRORJLFDO

GHIHFWV LQ WXUNH\

VHPHQ�7XUN�-�9HW� $QLPDO

6FLHQFH� �������������

&KHOPRQVND� %�� $� -HU\V]� (� /

8NDV]HZLF]� $� .RZDOF]\N�

,� 0DOHFNL� ����� 6HPHQ

&ROOHFWLRQ IURP -DSDQHVH

4XDLO �&RWXUQL[ MDSRQLFD�

8VLQJ D 7HDVHU

)HPDOH�7XUN�-� 9HW� $QLP�

6FL������� �����

'DQDQJ� '�5� 1� ,VQDLQL GDQ

3�7ULVXQXZDWL� �����

3HQJDUXK /DPD 6LPSDQ

6HPHQ 7HUKDGDS .XDOLWDV

6SHUPDWR]RD $\DP

.DPSXQJ 'DODP 3HQJHQFHU

5LQJHU¶V SDGD VXKX
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��&�-XUQDO 7HUQDN 7URSLND �

�� ���� �����

'RQRJKXH� $�0�� DQG *�-�:LVKDUW

������� 6WRUDJH RI SRXOWU\

VHPHQ� $QLPDO

5HSURGXFWLYH 6FLHQFH� ���

��������

*HWDFKHZ� 7� ����� $ 5HYLHZ $UWLFOH RI

$UWLILFLDO ,QVHPLQDWLRQ LQ

3RXOWU\� :RUOG¶V 9HWHULQDU\

-RXUQDO� � ����������

+DELEXOODK� 0�� 0� $� +DVKHP� 0� 6�

5DQD DQG 0� +� ,VODP� �����

(IIHFW RI $UWLILFLDO

,QVHPLQDWLRQ RQ GLIIHUHQW

SURGXFWLRQ SDUDPHWHU LQ

+XEEDUG FODVVLF EURLOHU

SDUHQW VWRFN� -� %DQJODGHVK

$JULO� 8QLY� ������ ��±���

+RSNLQV� 6�0� DQG /�(�(YDQV� �����

$UWLILFLDO ,QVHPLQDWLRQV LQ

0F'RQDOG¶V 9HWHULQDU\

(QGRFULQRORJ\ DQG

5HSURGXFWLRQ�(GLWHG E\

0DXULFKR +� 3LQHGD DQG

0LFKDHO 3�'RROH\�

�WKHGLWLRQ� ,RZD VWDWH3UHVV�

86$� ��������

,UDVWXWL� ����� 3HQJDUXK %DQJVD

3HMDQWDQ GDQ ,QWHUYDO

'HSRVLVL 6HPHQWHUKDGDS

.HEHUKDVLODQ ,QVHPLQDVL

%XDWDQ SDGD D\DP� -XUQDO

6DLQV GDQ 7HNQRORJL

7DGXODNR� ����� ������

.KDQ� 5�8� ����� $QWLR[LGDQW DQG

3RXOWU\ 6HPHQ

4XDOLW\�:RUOG¶V 3RXOWU\

6FLHQFH -RXUQDO���� ����

����

0DLD� 0�6�� 6�'� %LFXGR� +�&� $]HYHGR�

&�&� 6LFKHUOH� '�%� 6RXVD�

DQG /� 5RGHOOR� �����

0RWLOLW\ DQG 9LDELOLW\ RI

5DP 6SHUP &U\RSUHVHUYHG

LQ D 7ULV�(JJ <RON ([WHQGHU

6XSSOHPHQWHG ZLWK $QWL�

2[LGDQWV� 6PDOO 5XPLQDQW

5HVHDUFK� ��� ������

0DOHFNL� ,�� DQG *�% 0DUWLQ� �����

6HPHQ FROOHFWLRQ LQ WKH HPX

DQG RVWULFK�3URFHHGLQJV RI

WKH :RUOG 2VWULFK &RQJUHVV�

:DUVDZ� 3RODQG� ������

0RGXSH� 2�� $� & /LYLQXV DQG 1�%�

,IHDQ\� ����� 6HPHQ

4XDOLW\ &KDUDFWHULVWLF DQG

(IIHFW RI 0DWLQJ 5DWLR RQ

5HSURGXFWLYH 3HUIRUPDQFH

RI +XEEDUUG %URLOOHU

%UHGGHUV� -RXUQDO RI

$JULFXOWXUH 6FLHQFH� ����

��������

5LGZDQ GDQ 5XVGLQ� ����� .RQVHUYDVL

6HPHQ $\DP %XUDV

0HQJJXQDNDQ %HUEDJDL

3HQJHQFHU 7HUKDGDS

)HUWLOLWDV 'DQ 3HULRGH )HUWLO

6SHUPDWR]RD 3DVFD

,QVHPLQDVL %XDWDQ�-�

$JURODQG �� ��� � �� ± ���

6DOHK '�0�� GDQ $�<� ,V\DQWR � �����

3HQJDUXK /DPD

3HQ\LPSDQDQ WHUKDGDS

0RWLOLWDV GDQ )HUWLOLWDV

6SHUPDWR]RD $\DP .DWH

/RNDO� &NUDZDOD *DOXK�

����� ����

6DQRFND� '�0� DQG .XUSLV]� 0� �����

5HDFWLYH 2[\JHQ 6SHFLHV

DQG 6SHUP &HOOV�

5HSURGXFWLYH %LRORJ\ DQG

(QGRFULQRORJ\� �� ������

6ROLKDWL� 1�� $� 3LQQH]DN 5� ,GL� 5�

6HWLDZDQ� ,�<� $VPDUD� %�,�

6XMDQD�� ����� 3HQJDUXK

/DPD 3HQ\LPSDQDQ6HPHQ

&DLU $\DP %XUDV SDGD 6XKX

��& WHUKDGDS 3HULRGH )HUWLO

GDQ )HUWLOLWDV 6SHUPD�-XUQDO

,OPX WHUQDN� ���������

6XUDL� 3�)�� 1� )XMLKDUD� %�.� 6SHDNH� -�

3�%ULOODUG� *�-� :LVKDUW DQG

1�+�&�6SDUNV� �����
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3RO\XQVDWXUDWHG )DWW\ $FLGV�

/LSLG 3HUR[LGDWLRQ DQG

$QWLR[LGDQW 3URWHFWLRQ LQ

$YLDQ VHPHQ� 5HYLHZ�

$VLDQ�$XVW�-�$QLPDO VFLHQFH�

�� ���� ����������

7DEDWDEDHL� 6� ����� 7KH HIIHF

6SHUPDWR]RD 1XPEHU RQ

)HUWLOLW\ 5DWH RI &KLFNHQ LQ

$UWLILFLDO ,QVHPLQDWLRQ
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