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.HVLDSDQ SHQJJXQDDQ WHNQRORJL GDODP EHNHUMD PHUXSDNDQ VHVXDWX \DQJ

SHQWLQJ EDJL SHWDQL JDUDP GL SXODX 0DGXUD� +DO LQL GLODNXNDQ VXSD\D ELVD

PHQLQJNDWNDQ SURGXNVL JDUDP GL SXODX 0DGXUD� 6HODLQ LWX� GHQJDQ SURGXNVL JDUDP

\DQJ PHQLQJNDW NDUHQD DGDQ\D SHQJJXQDDQ WHNQRORJL� NHVHMDKWHUDDQ SHWDQL JDUDP

GLKDUDSNDQ MXJD PHQJDODPL SHQLQJNDWDQ� 7HUNDLW GHQJDQ KDO WHUVHEXW� SHQHOLWLDQ LQL

EHUWXMXDQ JXQD PHQJHWDKXL WHQWDQJ NHVLDSDQ SDUD SHWDQL JDUDP GL SXODX 0DGXUD�

0HWRGH \DQJ GLSDNDL GDODP SHQHOLWLDQ LQL DGDODK NXDQWLWDWLI� 3HQJDPELODQ GDWD

GLODNXNDQ GHQJDQ PHQJJXQDNDQ NXHVLRQHU GDQ ZDZDQFDUD SDGD VDPSHO SHWDQL JDUDP

GL VDODK VDWX GHVD GL WLDS HPSDW NDEXSDWHQ GL PDGXUD �%DQJNDODQ� 6DPSDQJ�

3DPHNDVDQ� GDQ 6XPHQHS�� $GDSXQ WHNQLN VDPSOLQJ \DQJ GLJXQDNDQ DGDODK

SXUSRVLYH VDPSOH� 7HNQLN DQDOLVLV PHQJJXQDNDQ NRUHODVL SHUVRQ GDQ GDWD GLRODK

GHQJDQ VRIWZDUH -$63 �-HIIUH\V $PD]LQJ 6WDWLVWLFV 3URJUDP�� 'DUL KDVLO SHQHOLWLDQ

WLQJNDW NHVLDSDQ SDGD 3HWDQLJDUDP� GLGDSDWNDQ QLODL DNKLU 75, \DLWX ���� \DQJ GDSDW

GLNDWHJRULNDQ ORZ WHFKQRORJ\ UHDGLQHVV EHUGDVDUNDQ SHQJNDWHJRULDQ GDUL

3DUDVXUDPDQ ������� 9DULDEHO 2SWLPLVP PHPEHULNDQ NRQWULEXVL WHUEHVDU GDUL VHPXD

YDULDEHO GHQJDQ QLODL ����� ,QQRYDWLYHQHVV PHPEHULNDQ NRQWULEXVL WHUEHVDU NHGXD

GHQJDQ QLODL ����� 1LODL 'LVFRPIRUW GDQ ,QVHFXULW\ DGDODK QLODL \DQJ EHUQLODL QHJDWLI

GDQ KDUXV GL�UHYHUVH FRGLQJ VHEHOXP GLNDOLNDQ ERERW GDQ PHQFDUL QLODL DNKLU WLDS

YDULDEHO� 1LODL WRWDO 7HFKQRORJ\ 5HDGLQHVV ,QGH[ GLGDSDWNDQ GDUL WRWDO QLODL VHPXD

YDULDEHO \DQJ WHODK GLNDOLNDQ GHQJDQ ERERW PDVLQJ�PDVLQJ SHUWDQ\DDQ� 1LODL 75, SDUD

SHWDQL JDUDP GLQLODL UHQGDK GDQ SHUOX XQWXN GLWLQJNDWNDQ�

.DWD NXQFL� NHVLDSDQ SHQJJXQDDQ WHNQRORJL� SHWDQL JDUDP� SXODX PDGXUD
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-XUQDO 3HPEDQJXQDQ 3HGHVDDQ

$YDLODEOH RQOLQH DW KWWS���MXUQDO�OSSP�XQVRHG�DF�LG�RMV�LQGH[�SKS�3HPEDQJXQDQ
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$%675$&7

7HFKQRORJ\ 5HDGLQHVV LQ ZRUN LV LPSRUWDQW IRU VDOW IDUPHUV RQ WKH 0DGXUHVH

LVODQG� 7KLV ZDV GRQH LQ RUGHU WR ERRVW VDOW SURGXFWLRQ RQ WKH 0DGXUHVH ,VODQG� ,Q

DGGLWLRQ� ZLWK LQFUHDVHG VDOW SURGXFWLRQ GXH WR WKH XVH RI WHFKQRORJ\� WKH ZHOIDUH RI

VDOW IDUPHUV LV DOVR H[SHFWHG WR LQFUHDVH� 5HODWHG WR WKLV� WKLV VWXG\ DLPV WR ILQG RXW

DERXW WKH 7HFKQRORJ\ 5HDGLQHVV RI VDOW IDUPHUV RQ WKH 0DGXUHVH ,VODQG� 7KH PHWKRG

XVHG LQ WKLV UHVHDUFK LV TXDQWLWDWLYH� 'DWD ZDV FROOHFWHG XVLQJ D TXHVWLRQQDLUH DQG

LQWHUYLHZ RQ D VDPSOH RI VDOW IDUPHUV LQ RQH YLOODJH LQ HDFK RI WKH IRXU GLVWULFWV LQ

0DGXUHVH �%DQJNDODQ� 6DPSDQJ� 3DPHNDVDQ� DQG 6XPHQHS�� 7KH VDPSOLQJ WHFKQLTXH

XVHG ZDV SXUSRVLYH VDPSOH� 7KH GDWD LV SURFHVVHG ZLWK -$63 �-HIIUH\V $PD]LQJ

6WDWLVWLFV 3URJUDP� VRIWZDUH� )URP WKH UHVXOWV RI UHVHDUFK RQ WKH OHYHO RI 7HFKQRORJ\

5HDGLQHVV LQ VDOW IDUPHUV� WKH ILQDO 75, YDOXH REWDLQHG LV ���� ZKLFK FDQ EH

FDWHJRUL]HG DV ORZ WHFKQRORJ\ UHDGLQHVV EDVHG RQ WKH FDWHJRUL]DWLRQ RI 3DUDVXUDPDQ

������� 7KH 2SWLPLVP YDULDEOH JLYHV WKH ELJJHVW FRQWULEXWLRQ RI DOO YDULDEOHV ZLWK D

YDOXH RI ����� ,QQRYDWLYHQHVV JLYHV WKH VHFRQG ODUJHVW FRQWULEXWLRQ ZLWK D YDOXH RI

����� 7KH 'LVFRPIRUW DQG ,QVHFXULW\ YDOXH LV D QHJDWLYH YDOXH DQG PXVW EH UHYHUVH

FRGLQJ EHIRUH PXOWLSO\LQJ WKH ZHLJKW DQG ILQGLQJ WKH ILQDO YDOXH RI HDFK YDULDEOH� 7KH

WRWDO YDOXH RI WKH 7HFKQRORJ\ 5HDGLQHVV ,QGH[ LV REWDLQHG IURP WKH WRWDO YDOXH RI DOO

YDULDEOHV WKDW KDYH EHHQ PXOWLSOLHG E\ WKH ZHLJKW RI HDFK TXHVWLRQ� 7KH 75, YDOXH RI

VDOW IDUPHUV LV FRQVLGHUHG ORZ DQG QHHGV WR EH LPSURYHG�

.H\ZRUGV � WHFKQRORJ\ UHDGLQHVV LQGH[� VDOW IDUPHU� PDGXUD LVODQG

�� 3(1'$+8/8$1

,QGRQHVLD VHEDJDL 1HJDUD NHSXODXDQ WHUEHVDU GL GXQLD� PHPLOLNL ODXW OXDV GDQ

MXPODK SXODX EHVDU� +DO LQL PHPEXDW ,QGRQHVLD VHEDJDL QHJDUD \DQJ GLDQXJHUDKL

SRWHQVL VXPEHU GD\D NHODXWDQ \DQJ EHVDU� 6DQJDW GLVD\DQJNDQ EHVDUQ\D SRWHQVL

WHUVHEXW EHOXP GLEHUGD\DNDQ GHQJDQ PDNVLPDO� 6DODK VDWX GLDQWDUDQ\D LDODK SHUWDQLDQ

JDUDP� 3DGDKDO SRWHQVL ODKDQ JDUDP \DQJ VDQJDW EHVDU� QDPXQ� VHMDXK LQL SURGXNVL

JDUDP ,QGRQHVLD PDVLK GLQ\DWDNDQ WHUJRORQJ UHQGDK�

*DUDP PHUXSDNDQ VDODK VDWX EDKDQ EDNX SRNRN \DQJ GLEXWXKNDQ EDJL VHEDJLDQ

VHNWRU LQGXVWUL GL GDODP QHJHUL �5LQL� ������ 6HODLQ LWX� JDUDP PHUXSDNDQ NRPRGLWDV

VWUDWHJLV NDUHQD VHPXD RUDQJ PHQJNRQVXPVLQ\D� *DUDP GLJXQDNDQ XQWXN NRQVXPVL

UXPDK WDQJJD VHEDJDL VDODK VDWX NHEXWXKDQ SRNRN �0XQDGL� ������ %HULNXW LQL DGDODK

GDWD SURGXNVL JDUDP QDVLRQDO PXODL WDKXQ ���� VDPSDL WDKXQ �����

7DEHO �� 3URGXNVL *DUDP ,QGRQHVLD �5LEX 7RQ�

6XPEHU� .HPHQWHULDQ .HODXWDQ GDQ 3HULNDQDQ �..3 ����D�

.HWHUDQJDQ
7DKXQ

���� ���� ���� ���� ���� ���� ����

37� *DUDP ����� ��� ����� ����� ����� ����� �����

*DUDP 5DN\DW ������� ���� ����� ������� ����� ������� �������

727$/ ������� ���� ������� ������� ������� ������� �������
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%HUGDVDUNDQ GDWD SDGD WDEHO �� WHUOLKDW EDKZD SURGXNVL JDUDP GL ,QGRQHVLD

FHQGHUXQJ PHQJDODPL SHQLQJNDWDQ PHVNLSXQ PDVLK IOXNWXDWLI� 7DEHO � PHQXQMXNNDQ

EDKZD SURGXNVL JDUDP WHUWLQJJL GLDODPL ,QGRQHVLD SDGD WDKXQ ����� 0HVNLSXQ

GHPLNLDQ� MXPODK SURGXNVL JDUDP GDODP QHJHUL PDVLK EHOXP ELVD PHPHQXKL

NHEXWXKDQ PDV\DUDNDW ,QGRQHVLD� .XUDQJQ\D SHPHQXKDQ NHEXWXKDQ JDUDP GL

,QGRQHVLD LQL WHUOLKDW GDUL MXPODK LPSRU JDUDP \DQJ DGD� %HULNXW LQL MXPODK LPSRU

JDUDP PXODL WDKXQ ���� VDPSDL GHQJDQ WDKXQ �����

7DEHO �� -XPODK ,PSRU *DUDP ,QGRQHVLD

'DUL WDEHO � WDPSDN EDKZD MXPODK LPSRU JDUDP ,QGRQHVLD PDVLK WHUJRORQJ

EHVDU� 3DGDKDO� ,QGRQHVLD DGDODK VDODK VDWX QHJDUD \DQJ PHPLOLNL JDULV SDQWDL

WHUSDQMDQJ GL GXQLD� .HSXWXVDQ SHPHULQWDK EHEHUDSD ZDNWX \DQJ ODOX XQWXN

PHODNXNDQ LPSRU JDUDP VHEDQ\DN ��� MXWD WRQ PHQXDL SHUGHEDWDQ� 3HUGHEDWDQ LWX

PXQFXO NDUHQD VHEDJDL QHJDUD NHSXODXDQ \DQJ PHPLOLNL JDULV SDQWDL VHSDQMDQJ

������ NLORPHWHU WLGDN PDPSX PHODNXNDQ VZDVHPEDGD JDUDP �8O\� ������ $GDSXQ

SHQ\HEDE PLQLPQ\D SURGXNVL JDUDP QDVLRQDO DGDODK IDNWRU FXDFD� 0HQXUXW &XFX

6XWDUD �VHODNX 6HNMHQ $VRVLDVL ,QGXVWUL 3HQJJXQD *DUDP ,QGRQHVLD�� SHQ\HEDE XWDPD

SURGXNVL JDUDP QDVLRQDO EHJLWX PLQLP VHODPD VHWDKXQ WHUDNKLU DGDODK IDNWRU FXDFD�

6HODLQ FXDFD� KDO ODLQQ\D \DQJ PHPEXDW MXPODK SURGXNVL JDUDP GL ,QGRQHVLD UHODWLI

VHGLNLW LDODK SURVHV SHPEXDWDQ JDUDP VHFDUD WUDGLVLRQDO �:LUDZDQ� ������ ,QGRQHVLD

SHUOX VHQWXKDQ WHNQRORJL XQWXN ELVD PHQLQJNDWNDQ SURGXNVL JDUDP VHKLQJJD ELVD

PHODNXNDQ VZDVHPEDGD� 7HNQRORJL WHUVHEXW ELVD EHUXSD XOLU ILOWHU� UXPDK NDFD�

PDXSXQ JHRPHPEUDQ �+DQGD\DQL� ����� 3XWUD� ����� $]L]� ������

$GDQ\D WHNQRORJL SHQJRODKDQ JDUDP GLKDUDSNDQ ELVD PHQLQJNDWNDQ SURGXNVL

JDUDP DWDX PHPSHUVLQJNDW ZDNWX SHQJRODKDQ JDUDP� 0LVDOQ\D VDMD SHWDQL GL GDHUDK

3DPHNDVDQ \DQJ PHQJJXQDNDQ WHNQRORJL JHRPLPEUDQ� 7HNQRORJL LWX PHPXQJNLQNDQ

SURVHV SHQJNULVWDODQ JDUDP EHUODQJVXQJ OHELK FHSDW� \DLWX KDQ\D �� KDUL� 3DGDKDO

SHQJNULVWDODQ JDUDP GHQJDQ PHWRGH SURGXNVL WUDGLVLRQDO EXWXK ZDNWX VDPSDL �� KDUL

�$]L]� ������ 6HODLQ LWX� DGD MXJD LQRYDVL WHNQRORJL UXPDK JDUDP SULVPD� 'HQJDQ

LQRYDVL LQL �UXPDK JDUDP SULVPD� SHWDQL WLGDN ODJL WHUJDQWXQJ NHSDGD PXVLP� 3HWDQL

JDUDP ELVD SDQHQ JDUDP VHWLDS KDUL WDQSD KDUXV PHQXQJJX PXVLP EHUSLKDN SDGD

SHWDQL �6XGMDUZR� ������

$NDQ WHWDSL� IDNWD GL ODSDQJDQ PDVLK PHQXQMXNNDQ EHOXP GLWHULPDQ\D

WHNQRORJL SHQJRODKDQ KDVLO SHUWDQLDQ� 6DODK VDWXQ\D DGDODK GL SXODX 0DGXUD� \DQJ

PHUXSDNDQ VDODK VDWX GDHUDK SHQJKDVLO JDUDP GL SURSLQVL -DZD 7LPXU� 0LVDOQ\D VDMD

GL .DEXSDWHQ 3DPHNDVDQ� .HSDOD %DGDQ .RRUGLQDVL :LOD\DK ,9 3DPHNDVDQ ,* 1*

,QGUD 6 5DQXK PHQJDWDNDQ 3HPHULQWDK 3URSLQVL -DZD 7LPXU WXUXQ WDQJDQ XQWXN

PHPEHULNDQ EDQWXDQ SHQJHPEDQJDQ JDUDP GL 0DGXUD� PHODOXL SHPEHULDQ

7DKXQ -XPODK ,PSRU *DUDP �GDODP 7RQ�

���� ���������

���� ���������

���� ���������

���� ���������

���� ���������

���� ���������
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JHRPHPEUDQ� 0HQXUXW ,QGUD� UHDOLVDVL EDQWXDQ LWX PHPLOLNL WDQWDQJDQ WHUVHQGLUL�

7DQWDQJDQ LWX DGDODK DGDQ\D EXGD\D SHWDQL JDUDP 0DGXUD \DQJ EHOXP WHUELDVD

PHQJJXQDNDQ WHNQRORJL JHRPHPEUDQ� 3HWDQL OHELK Q\DPDQ GDQ WHUELDVD

PHQJJXQDNDQ PHMD NULVWDOLVDVL WDQDK� $NLEDWQ\D� JHRPHPEUDQ \DQJ GLEHULNDQ

SHPHULQWDK WLGDN GLSDNDL ROHK SHWDQL JDUDP �%DVUL� ������

3XODX 0DGXUD PHUXSDNDQ SXODX \DQJ WHUNHQDO GHQJDQ VHEXWDQ SXODX JDUDP�

3XODX LQL WHUNHQDO VHEDJDL VDODK VDWX ZLOD\DK ,QGRQHVLD \DQJ EDQ\DN PHPSURGXNVL

JDUDP� 7DPEDN JDUDP \DQJ GLPLOLNLQ\D VHEDQ\DN ����� SHWDN GHQJDQ ZLOD\DK�

ZLOD\DK XWDPD SHQJKDVLO JDUDP DQWDUD ODLQ 6XPHQHS� 3DPHNDVDQ� GDQ 6DPSDQJ

�)DGLO� ������ 6D\DQJQ\D� SURGXNVL JDUDP GL 0DGXUD DNKLU�DNKLU LQL WLGDN VHVXDL

KDUDSDQ� 0LVDOQ\D VDMD SURGXNVL JDUDP UDN\DW GL 6XPHQHS SDGD WDKXQ ���� PDVLK GL

EDZDK WDUJHW \DQJ GLWHWDSNDQ .HPHQWHULDQ .HODXWDQ GDQ 3HULNDQDQ� VHEDJDL DNLEDW

GDUL NRQGLVL FXDFD \DQJ WLGDN PHQHQWX �7HPP\� ������ +DO VHUXSD MXJD WHUMDGL SDGD

.DEXSDWHQ 3DPHNDVDQ� 6DPSDQJ� GDQ %DQJNDODQ �'LVSHULQGDJ .DEXSDWHQ 3DPHNDVDQ�

������ %HUGDVDUNDQ KDO WHUVHEXW� SHUOX EDJL SHWDQL JDUDP GL 0DGXUD XQWXN

PHPDQIDDWNDQ WHNQRORJL SHQJRODKDQ SHUWDQLDQ VXSD\D WLGDN ODJL EHUJDQWXQJ NHSDGD

NRQGLVL FXDFD� 6XSD\D ELVD PHPDQIDDWNDQ WHNQRORJL SHQJRODKDQ SHUWDQLDQ� V\DUDW

DZDO \DQJ GLSHUOXNDQ DGDODK DGDQ\D NHVLDSDQ GDUL SDUD SHWDQL JDUDP GL 0DGXUD

WHUKDGDS SHQJJXQDDQ WHNQRORJL GDODP EHUWDQL JDUDP�

3DGD WXOLVDQ LQL SHQXOLV WHUWDULN XQWXN PHQJHWDKXL WHQWDQJ NHVLDSDQ SHWDQL

JDUDP GL 0DGXUD WHUKDGDS SHQJJXQDDQ WHNQRORJL SHQJRODKDQ SHUWDQLDQ JDUDP�

.HVLDSDQ SHWDQL WHUKDGDS SHQJJXQDDQ WHNQRORJL SHQJRODKDQ SHUWDQLDQ JDUDP ELVD

GLOLKDW GDUL 7HFKQRORJ\ 5HDG\QHVV ,QGH[ DWDX LQGHNV NHVLDSDQ WHNQRORJL� ,QGHNV

NHVLDSDQ WHNQRORJL WHUVHEXW PHUXSDNDQ FHUPLQDQ GDUL NHVLDSDQ LQGLYLGX WHUKDGDS

SHUXEDKDQ�

�� 0(72'( 3(1(/,7,$1

3HQHOLWLDQ LQL PHUXSDNDQ SHQHOLWLDQ NXDQWLWDWLI GDQ GHVNULSWLI� \DQJ EHUIRNXV

SDGD VDWX YDULDEHO� 3HQHOLWLDQ GLODNXNDQ GL VDODK VDWX GHVD GL WLDS HPSDW NDEXSDWHQ GL

0DGXUD� 7HNQLN VDPSOLQJ \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL DGDODK SXUSRVLYH

VDPSOH� 0HODOXL WHNQLN SXUSRVLYH VDPSOH LQL� VDPSHO GLSLOLK EHUGDVDUNDQ SHQJHWDKXDQ

\DQJ GLPLOLNL VHEHOXPQ\D PHQJHQDL SRSXODVL� \DLWX SHQJHWDKXDQ PHQJHQDL HOHPHQ�

HOHPHQ \DQJ WHUGDSDW SDGD SRSXODVL GDQ WXMXDQ SHQHOLWLDQ \DQJ KHQGDN GLODNXNDQ

�0RULVVDQ� ������ 'DWD \DQJ WHODK GL GDSDW GDUL ODSDQJDQ PHODOXL VNDOD� VHODQMXWQ\D

DNDQ GLDQDOLVLV GHQJDQ 6RIWZDUH -$63 GHQJDQ PHQJJXQDNDQ XML YDOLGLWDV� UHOLDELOLWDV�

�� +$6,/ '$1 3(0%$+$6$1

$QDOLVD QLODL 75, GLODNXNDQ XQWXN PHQJDQDOLVD GDWD�GDWD \DQJ WHODK GLDPELO

ROHK SHQHOLWL GDUL SDUD UHVSRQGHQ XQWXN VHODQMXWQ\D PHQMDZDE SHUWDQ\DDQ SHQHOLWLDQ�

'DWD�GDWD GDUL SHUQ\DWDDQ NXHVLRQHU GLNHORPSRNNDQ PHQXUXW � YDULDEHO SHQHOLWLDQ

DJDU ELVD GLGDSDWNDQ QLODL NHVHOXUXKDQ YDULDEHO GDODP EHQWXN QLODL PHDQ YDOXH�

.KXVXV XQWXN QLODL \DQJ PHPSXQ\DL QHJDWLYHO\�NH\HG LWHP� KDUXV GLODNXNDQ UHYHUVH

FRGLQJ� <DQJ GLPDNVXG GHQJDQ QHJDWLYHO\�NH\HG LWHP DGDODK SHUQ\DWDDQ � SHUQ\DWDDQ

NXHVLRQHU \DQJ EHUVLIDW QHJDWLI VHSHUWL NHWLGDNQ\DPDQDQ �GLVFRPIRUW� GDQ

NHWLGDNDPDQDQ�LQVHFXULW\��

0HWRGH SHUKLWXQJDQ QLODL 7HFKQRORJ\ 5HDGLQHVV ,QGH[ GLKLWXQJ GDUL QLODL PHDQ

GDUL PDVLQJ�PDVLQJ NXHVLRQHU \DQJ GLNDOLNDQ GHQJDQ ERERW WLDS SHUQ\DWDDQ� 7LDS

YDULDEHO PHPSXQ\DL ERERW WHUKDGDS WRWDO VHEHVDU ���� %RERW WHUKDGDS WRWDO WHUVHEXW
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NHPXGLDQ GLEDJL GHQJDQ MXPODK SHUQ\DWDDQ GDUL PDVLQJ�PDVLQJ YDULDEHO� 6HWHODK

PHQGDSDWNDQ ERERW PDVLQJ� PDVLQJ SHUQ\DWDDQ Q� ODOX QLODL PHDQ GDUL SHUQ\DWDDQ

WHUVHEXW GLNDOLNDQ GHQJDQ ERERW PDVLQJ�PDVLQJ SHUQ\DWDDQ XQWXN PHQGDSDWNDQ VNRU

WRWDO XQWXN WLDS SHUQ\DWDDQ� 6NRU WRWDO 75, GLGDSDWNDQ GDUL MXPODK WRWDO GDUL VNRU WRWDO

PDVLQJ� PDVLQJ SHUQ\DWDDQ�

7DEHO �� .HVLPSXODQ 6WDWLVWLN 7HFKQRORJ\ 5HDGLQHVV ,QGH[ �75,�

6WDWLVWLN PHQXQMXNDQ GDUL NXHVLRQHU \DQJ WHODK GLNHORPSRNNDQ NH GDODP

PDVLQJ�PDVLQJ YDULDEHO SHQHOLWLDQ \DQJ WHODK GLNHPEDQJNDQ ROHK 3DUDVXUDPDQ �������

(PSDW YDULDEHO WHUVHEXWODK \DQJ PHPEDQJXQ QLODL 75,� 1LODL WRWDO 75, LWX VHQGLUL

GLGDSDWNDQ GDUL QLODL WRWDO GDUL YDULDEHO�YDULDEH OSHQ\XVXQ 75,�Q\D�

1LODL RSWLPLVP PHPEHULNDQ NRQWULEXVL WHUEHVDU XQWXN WRWDO QLODL 75, \DLWX �����

,QL PHQXQMXNNDQ MLND VHEHQDUQ\D SDUD SHWDQL JDUDP GL 0DGXUD NKXVXVQ\D PHPLOLNL

SDQGDQJDQ \DQJ SRVLWLI WHUKDGDS WHNQRORJL� 0HUHND SHUFD\D EDKZD WHNQRORJL GDSDW

PHPEHULNDQ HIHN SRVLWLI WHUKDGDS NHKLGXSDQ PHUHND�

1LODL LQQRYDWLYHQHVV PHPEHULNDQ SRUVL NHGXD WHUEHVDU GDODP WRWDO VNRU 75,

GHQJDQ QLODL ����� 'HQJDQ QLODL WHUVHEXW� SDUD SHWDQL JDUDP PHPDQJ PHPSXQ\DL VLIDW

LQRYDWLI GDODP PHQJDGRSVL GDQ PHPDQIDDWNDQ WHNQRORJL \DQJ DGD GLVHNLWDU PHUHND�

QDPXQ QLODL LQQRYDWLYHQHVV GLQLOLDL NHFLO MLND GLEDQGLQJNDQ GHQJDQ QLODL RSWLPLVP�

-DGL GLEXWXKNDQQ\D XVDKD XQWXN PHQLQJNDWNDQ VLIDW LQRYDWLI GDUL SDUD SHWDQL JDUDP�

1LODL GLVFRPIRUW GDQ LQVHFXULW\ KDUXV GLQLODL VHFDUD WHUEDOLN �UHYHUVH FRGLQJ� NDUHQD

PHQJDQGXQJ QLODL QHJDWLI WHUKDGDS WRWDO QLODL 75,� -LND GLOLKDW GDUL 7DEHO� GLVFRPIRUW

GDQ LQVHFXULW\ WLGDN PHPEHULNDQ NRQWULEXVL \DQJ VLJQLILNDQ WHUKDGDS WRWDO QLODL 75,�

&DUD PHPEDFD GDWD WHUVHEXW \DLWX SDUD SHWDQL JDUDP PHPSXQ\DL WLQJNDW NHQ\DPDQDQ

GDQ NHDPDQDQ \DQJ UHQGDK GDODP PHPDQIDDWNDQ WHNQRORJL�

6HWHODK GLODNXNDQ SHQLODLDQ WHUKDGDS ERERW WRWDO GDUL PDVLQJ�PDVLQJ

SHUQ\DWDDQ NXHVLRQHU GDQ VHODQMXWQ\D GLGDSDWNDQ ERERW WRWDO GDUL WLDS YDULDEHO

SHQGXNXQJ 75,� PDND GLGDSDWNDQ QLODL VNRU WRWDO 7HFKQRORJ\ 5HDGLQHVV ,QGH[

3HWDQL *DUDP GL 3XODX 0DGXUD DGDODK �����

3DUDVXUDPDQ ������ PHQJNDWHJRULNDQ � WLQJNDW NHVLDSDQ \DQJ GDSDW

PHQFHUPLQNDQ WLQJNDWDQ�WLQJNDWDQ NHVLDSDQ SDGD LQGLYLGX DWDX NHORPSRN� 0HQXUXW

3DUDVXUDPDQ ������� WLJD NDWHJRUL 7HFKQRORJ\ 5HDGLQHVV ,QGH[ WHUVHEXW DGDODK�

x /RZ 7HFKQRORJ\ 5HDGLQHVV� 75, GLDQJJDS UHQGDK MLND 75, VDPD DWDX NXUDQJ GDUL

���� �75,  �������

x 0HGLXP 7HFKQRORJ\ 5HDGLQHVV� 75, GLDQJJDS DGD SDGD WDKDS PHGLXP MLND 75, DGD

GLDQWDUD ���� VDPSDL ���������  �75,  � ������

x +LJK 7HFKQRORJ\ 5HDGLQHVV� 75, GDSDW GLNDWDNDQ WLQJJL MLND 75, GLDWDV ���� �75,

!������

9DULDEHO 1LODL

2SWLPLVP ����

,QQRYDWLYHQHVV ����

'LVFRPIRUW ����

,QVHFXULW\ ����

7RWDO 6NRU 75, ����
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-LND GLOLKDW GDUL SHQJNDWHJRULDQ \DQJ GLODNXNDQ ROHK 3DUDVXUDPDQ �������

3HWDQL *DUDP GL 3XODX 0DGXUD FHQGHUXQJ PHPLOLNL WLQJNDW NHVLDSDQ WHNQRORJL \DQJ

UHQGDK GHQJDQ QLODL ���� NDUHQD EHUDGD GLEDZD EDWDV PLQLPXP ORZ WHFKQRORJ\

UHDGLQHVV� ,QL WHUMDGL GLNDUHQDNDQ UHQGDKQ\D QLODL RSWLPLVP GDQ LQQRYDWLYHQHVV�

�� .(6,038/$1

%HUGDVDUNDQ KDVLO SHQHOLWLDQ \DQJ WHODK GLODNXNDQ ROHK SHQHOLWL� PDND GDSDW GLSHUROHK

NHVLPSXODQ \DLWX�

�� %HUGDVDVDUNDQ KDVLO DQDOLVD GDWD� GLGDSDWNDQ VNRU 7HFKQRORJ\ 5HDGLQHVV ,QGH[

SHWDQL JDUDP DGDODK ����� GDUL QLODL 75, WHUVHEXW PHQXQMXNNDQ MLND 7HFKQRORJ\

5HDGLQHVV WHUKDGDS SHQJDGRSVLDQ WHNQRORJL SDGD SDUD 3HWDQL JDUDP GL SXODX

0DGXUD EHUDGD GDODP NDWHJRUL UHQGDK \DQJ EHUDUWL GLSHUOXNDQ EDQ\DN SHUEDLNDQ

GDQ SHQJHPEDQJDQ GDUL VLVL VXPEHU GD\D PDQXVLDQ\D�

�� 2SWLPLVP PHPEHULNDQ NRQWULEXVL WHUEHVDU GDODP SHQLODLDQ 75, WHUKDGDS

SHQJDGRSVLDQ WHNQRORJL SDGD SDUD 3HWDQL *DUDP VHEHVDU �����

LQLPHQXQMXNNDQMLNDVHEHQDUQ\DPHUHNDPHPSXQ\DLSDQGDQJDQ \DQJ

RSWLPLVGDQSRVLWLIWHUKDGDSSHQJJXQDDQWHNQRORJL�

�� ,QQRYDWLYHQHVV PHPEHULNDQ NRQWULEXVL NHGXD WHUEHVDU GDODP YDULDEHO SHQLODLDQ

75, VHEHVDU ���� \DQJ EHUDUWL SHQJJXQD VHEHQDUQ\D PHPSXQ\DL VLIDW \DQJ

LQRYDWLI� 3DUD SHQJJXQD PDX EHULQRYDVL GDQ PHQFRED XQWXN PHQJHNVSORUDVL

NHJXQDDQ GDUL WHNQRORJL WHUEDUX�

�� 'LVFRPIRUW PHPEHULNDQ NRQWULEXVL QHJDWLI \DQJ OHELK EHVDU MLND GLEDQGLQJNDQ

GHQJDQ NHWLGDNDPDQDQ� )DNWRU GLVFRPIRUW PHPEHULNDQ SHUDVDDQ VXQJNDQ XQWXN

PHQJHNVSORUDVL ILWXU GDQ NHJXQDDQ GDUL WHNQRORJL GLNDUHQDNDQ EDQ\DN KDO�

'DSDW GLVLPSXONDQ MLND WLQJNDW NHVLDSDQ SHQJDGRSVLDQ WHNQRORJL SDGD SDUD

3HWDQL*DUDP GL SXODX 0DGXUD GLQLODL UHQGDK GHQJDQ QLODL 2SWLPLVP PHQMDGL

YDULDEHO NRQWULEXWRU WHUEHVDU GDQ ,QQRYDWLYHQHVV PHQMDGL NRQWULEXWRU NHGXD WHUEHVDU

GDODP PHPEHQWXN QLODL 7HFKQRORJ\ 5HDGLQHVV ,QGH[� ,QL PHPEXNWLNDQ MLND SDUD

3HWDQL*DUDPPHPSXQ\DL SDQGDQJDQ \DQJ SRVLWLI WHUKDGDS WHNQRORJL WHUEDUXGDQ PDX

EHULQRYDVL GDODP SHUWDQLDQ JDUDP PHQJJXQDNDQ WHNQRORJL WHUVHEXW� 1DPXQ�

YDULDEHO 'LVFRPIRUW GLQLODL PHQMDGL VXDWX KDPEDWDQ NHSDGD SDUD 3HWDQL *DUDP

GDODP KDO SHQJDGRSVLDQ WHNQRORJL GDODP SHUWDQLDQ JDUDP�
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'$)7$5 3867$.$

$GLUDJD� <� ����� $QDOLVLV 'DPSDN 3HUXEDKDQ &XUDK +XMDQ� /XDV 7DPEDN *DUDP

GDQ -XPODK 3HWDQL *DUDP 7HUKDGDS 3URGXNVL 8VDKD *DUDP 5DN\DW GL

.HFDPDWDQ -XZDQD .DEXSDWHQ 3DWL �3HULRGH ����������� 6NULSVL� 6HPDUDQJ �

)DNXOWDV (NRQRPL GDQ %LVQLV� 8QLYHUVLWDV 'LSRQHJRUR

$QJNDZLMD\D� <�6�� $ULVWD� 3�'�� 'HZL� '�$� ����� %HUXEDK� 6LDSD 7DNXW" 3HQJDUXK

(ILNDVL 'LUL 7HUKDGDS .HVLDSDQ XQWXN %HUXEDK 3DGD .DU\DZDQ GL 37� 73

7DQJHUDQJ� -XUQDO 0XDUD ,OPX 6RVLDO� +XPDQLRUD� GDQ 6HQL� � ���� KDO�����

���

$]L]� $EG� ����� 3HQDPEDN *DUDP 3DPHNDVDQ 0XODL *XQDNDQ 7HNQRORJL�

$QWDUDQHZV >RQ�OLQH@� KWWSV���ZZZ�DQWDUDQHZV�FRP�EHULWD��������SHQDPEDN�

JDUDP�SDPHNDVDQ�PXODL�JXQDNDQ�WHNQRORJL� 'LDNVHV SDGD WDQJJDO �� -XQL

����

%DQGXUD� $� ����� 6HOI�(IILFDF\ 7KH ([HUFLVH RI &RQWURO� 1HZ <RUN� :�+� )UHHPDQ

DQG &RPSDQ\

%DVUL� $EGXO� ����� 3HPSURY -DZD 7LPXU *RGRN 3HQJHPEDQJDQ *DUDP 0DGXUD�

-DZD 3RV >RQ�OLQH@�

KWWSV���UDGDU�MDZDSRV�FRP�UDGDUPDGXUD�UHDG�����������������SHPSURY�MDZD�

WLPXU�JRGRN�SHQJHPEDQJDQ�JDUDP�PDGXUD� 'LDNVHV SDGD WDQJJDO �� -XQL

����

'DO\RQR� 0� ����� 3VLNRORJL 3HQGLGLNDQ� -DNDUWD� 5LQHND &LSWD

'LVSHULQGDJ .DEXSDWHQ 3DPHNDVDQ� ����� 37 *DUDP 7DUJHW 6HUDS �� 5LEX 7RQ�

'LVSHULQGDJ .DEXSDWHQ 3DPHNDVDQ >RQ�OLQH@�

KWWS���GLVSHULQGDJ�SDPHNDVDQNDE�JR�LG�YLHZEHULWD�SKS"OLQN YLHZEHULWD�SKS	L

G ��� 'LDNVHV SDGD WDQJJDO �� -XQL ����

)DGLO� $FK� ����� 3XODX *DUDP 0DGXUD� 5LZD\DW 3URGXNVL *DUDP GL ,QGRQHVLD� ����

,QGRQHVLD >RQ�OLQH@� KWWSV�������LQGRQHVLD�QHW�SXODX�JDUDP�PDGXUD�� 'LDNVHV

SDGD WDQJJDO �� -XQL ����

)ORUHVWL\DQWR� 0DQJDUDV <� ����� (YDOXDVL .HVLDSDQ 3HQJJXQD 'DODP $GRSVL 6LVWHP

,QIRUPDVL 7HULQWHJUDVL GL %LGDQJ .HXDQJDQ 0HQJJXQDNDQ 0HWRGH 7HFKQRORJ\

5HDGLQHVV ,QGH[� 6HPLQDU 1DVLRQDO ,QIRUPDWLND ����� <RJ\DNDUWD� 831

³9HWHUDQ´ <RJ\DNDUWD

+DQGD\DQL� 'ZL <� ����� 6HEDJLDQ 3HWDQL 0HPSURGXNVL *DUDP 'HQJDQ 5XPDK .DFD�

6XDUDVXUDED\D >RQ�OLQH@�

KWWS���NHODQDNRWD�VXDUDVXUDED\D�QHW�QHZV�������������6HEDJLDQ�3HWDQL�

0HPSURGXNVL�*DUDP�'HQJDQ�5XPDK�.DFD� 'LDNVHV SDGD WDQJJDO �� -XQL

����

+DUWRQR� 5DFKPDZDWL� 'ZL� ����� 3HQJDUXK 6HOI�(IILFDF\ 7HUKDGDS 7LQJNDW

.HFHPDVDQ 0DKDVLVZD )DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV 6HEHODV 0DUHW�

6NULSVL� 6XUDNDUWD� )DNXOWDV .HGRNWHUDQ� 8QLYHUVLWDV 6HEHODV 0DUHW

+DVDQ� 7�� ,�� %� ����� ,GHQWLILNDVL 6RVLDO (NRQRPL GDQ .HWHQDJDNHUMDDQ 3HWDQL

*DUDP GL .DEXSDWHQ %LUHXHQ� -XUQDO 6DLQV 5LVHW� 9RO � ���

+ROW� '�7��$FKLOOHV� $�$�� )HLOG� +�6��	 +DUULV� 6�*� ����� 5HDGLQHVV IRU

2UJDQL]DWLRQDO &KDQJH� 7KH 6\VWHPDWLF 'HYHORSPHQW RI D 6FDOH� �� ���

.DGDU� -� $�� 1DSLWXSXOX� '�� -DWL� 5� .� ����� .ODVLILNDVL 8.0 %HUGDVDUNDQ 7LQJNDW

.HVLDSDQ 7HNQRORJL 0HQJJXQDNDQ $OJRULWPD .�0HDQV� -XUQDO 3HQHOLWLDQ 3RV

GDQ ,QIRUPDWLND� �� ����� KDO ������
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.HPHQWHULDQ .HODXWDQ GDQ 3HULNDQDQ �..3�� ����D� 'DWD 1HUDFD *DUDP 3HULRGH

���������

.KDNLP� /�� 3UDWRPR� $�:�� 1DKDU� 0� ����� $GRSVL ,QWHUQHW 0DUNHWLQJ SDGD 8.0

3HQJRODK *DUDP 5HPEDQJ� 6HPLQDU 1DVLRQDO 7HNQRORJL ,QIRUPDVL 	

.RPXQLNDVL 7HUDSDQ

/D]XDUGL� /XTPDQ ,� ����� 3HQJDUXK .HVLDSDQ 3HQHULPDDQ 3HQJJXQD 7HUKDGDS

3HQHUDSDQ 6LVWHP ,QIRUPDVL GLDQWDUD /HPEDJD .HXDQJDQ 0LNUR 6\DULDK�

6NULSVL� 7LGDN 'LWHUELWNDQ� 8QLYHUVLWDV ,VODP 1HJHUL 6\DULI +LGD\DWXOODK�

-DNDUWD

0RULVVDQ� ����� 0HWRGH 3HQHOLWLDQ 6XUYHL� -DNDUWD� .HQFDQD

0XQDGL� (UQDZDWL� ����� 'LOHPD 3HUJDUDPDQ GL ,QGRQHVLD� 'DODP 6DOLP� =DPURQL� 	

0XQDGL� (UQDZDWL �(G��� ,QIR .RPRGLWL *DUDP �S������ -DNDUWD 6HODWDQ� $03

3UHVV

1RSULDQWR� 5LN\� ����� 6WXGL /LWHUDWXU 3HQJLQWHJUDVLDQ 'XD 0HWRGH .HVLDSDQ GDQ

3HQHULPDDQ 3HQJJXQD 7HUKDGDS 7HNQRORJL ,QIRUPDVL GDQ .RPXQLNDVL�

6HPLQDU 1DVLRQDO 7HNQRORJL ,QIRUPDVL GDQ .RPXQLNDVL ����� 8QLYHUVLWDV

*DGMDK 0DGD� <RJ\DNDUWD

3DUDVXUDPDQ� $�� &KDUOHV� /�&� ����� 7HFKQRORJ\ 5HDGLQHVV ,QGH[ �7UL�� $ 0XOWLSOH�

,WHP 6FDOH WR 0HDVXUH 5HDGLQHVV WR (PEUDFH 1HZ 7HFKQRORJ\� -RXUQDO RI

6HUYLFH 5HVHDUFK� � ���� S��������

3LUHV� 3�-�� )LOKR� %�$�&�� 	 &XQKD� -�&� ����� 7HFKQRORJ\ 5HDGLQHVV ,QGH[ �75,�

)DFWRUV DV 'LIIHUHQWLDWLQJ (OHPHQWV EHWZHHQ 8VHUV DQG 1RQ 8VHUV RI ,QWHUQHW

%DQNLQJ DQG DV $QWHFHGHQWV RI WKH 7HFKQRORJ\ $FFHSWHQFH 0RGHO �7$0��

&RQIHUHQFH 3DSHU LQ &RPPXQLFDWLRQ LQ &RPSXWHU DQG ,QIRUPDWLRQ 6FLHQFH

3UDERZR� '� &�� :LQDUQR� :� :�� 	 )DX]LDWL� 6� ����� $QDOLVD .HVLDSDQ ,QGLYLGX

'DODP 0HQJDGRSVL 6LVWHP ,QIRUPDVL 0DQDMHPHQ .HSHJDZDLDQ 6WXGL .DVXV

3DGD 3HPHULQWDKDQ .DEXSDWHQ :RQRVRER� 6HPLQDU 1DVLRQDO 7HNQRORJL

,QGRUPDVL GDQ 0XOWLPHGLD ����� <RJ\DNDUWD� 67,0,. $0,.20

3ULPDZDWL� $OXV\DQWL� ����� .DMLDQ .HVLDSDQ GDQ 3HQHULPDDQ 7HNQRORJL $SOLNDVL

*RRJOH 'RFXPHQWV XQWXN 3HQ\HOHVDLDQ 7XJDV .HORPSRN 6LVZD� 6WXGL .DVXV

SDGD 60$0DUGL :DOX\D &LELQRQJ� 6HPLQDU 1DVLRQDO &HQGHNLDZDQ ����

3XWUD� <XGKD 0�3� ����� 7HNQRORJL 8OLU )LOWHU 7LQJNDWNDQ .XDOLWDV *DUDP� 5HSXEOLND

>RQ�OLQH@� KWWSV���UHSXEOLND�FR�LG�EHULWD�SHQGLGLNDQ�GXQLD�

NDPSXV����������QYIXVR����WHNQRORJL�XOLU�ILOWHU�WLQJNDWNDQ�NXDOLWDV�JDUDP�

'LDNVHV SDGD WDQJJDO �� -XQL ����

5DFKPDQ� $� �����(YDOXDVL .LQHUMD 8VDKD 3HWDQL *DUDP 5DN\DW �6WXGL .DVXV GL

.DEXSDWHQ %LPD� 1XVD 7HQDUD %DUDW�� 7HVLV� %RJRU � ,QVWLWXW 3HUWDQLDQ %RJRU

5LQL� $QQLVD 6� ����� 0HQSHULQ� *DUDP 6DPD 3HQWLQJQ\D 'HQJDQ %DKDQ %DNX /DLQ�

%LVQLV >RQ�OLQH@�

KWWS���LQGXVWUL�ELVQLV�FRP�UHDG���������������������PHQSHULQ�JDUDP�VDPD�

SHQWLQJQ\D�GHQJDQ�EDKDQ�EDNX�ODLQ� 'LDNVHV SDGD WDQJJDO �� -XQL ����

5RFKZXODQLQJVLK� <�� 6� ����� 3HWDQL *DUDP GDODP -HUDWDQ .DSLWDOLVP� $QDOLVLV

.DVXV 3HWDQL *DUDP GL 5HPEDQ� -DZD 7HQJDK� -XUQDO 0DV\DUDNDW� .HEXGD\DD

GDQ 3ROLWLN � 9RO �� ���� �RQOLQH�

KWWS���MRXUQDO�XQDLU�DF�LG�GHWDLOBMXUQDO�SKS"LG ����	PHG ��	ELG �!�

'LDNVHV WDQJJDO �� -XQL ����

6HWLDZDQ� $�%� ����� 6WXGL .HVLDSDQ 3HPDQIDDWDQ 7HNQRORJL ,QIRUPDVL GDQ

.RPXQLNDVL 6HUWD ,PSOHPHQWDVL (�*RYHUQPHQW 'HQJDQ .HUDQJND .HUMD &RELW�

%XOHWLQ 3RV GDQ 7HOHNRPXQLNDVL� � ���
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6ODPHWR� ����� %HODMDU GDQ )DNWRU�)DNWRU \DQJ 0HPSHQJDUXKLQ\D� -DNDUWD� 5LQHND

&LSWD

6XGMDUZR� (NR� ����� ,QL .HXQJJXODQ 5XPDK *DUDP 3ULVPD \DQJ 7DN %HUJDQWXQJ

0XVLP� 'HWLN >RQ�OLQH@� KWWSV���QHZV�GHWLN�FRP�EHULWD�MDZD�WLPXU�G�

��������LQL�NHXQJJXODQ�UXPDK�JDUDP�SULVPD�\DQJ�WDN�EHUJDQWXQJ�PXVLP�

'LDNVHV SDGD WDQJJDO �� -XQL ����

6XOLVW\DZDWL� 5�� +HUOLQD� 1�� 	 3ULKDWVDQWL� 8� ����� 7KH 5HODWLRQVKLS %HWZHHQ :RUN

(IILFDF\ :LWK -RE ,QVHFXULW\ 2Q 3URGXFWLRQ (PSOR\HHV 37 ³;´� -XUQDO (PSDWL�

� ���� +DO��������

6XQDUGL� 6�� 6XQDU\R� :�� 	 /DLKDG� *�+� ����� 3HQLQJNDWDQ .HLQRYDWLIDQ 0HODOXL

3HQJHPEDQJDQ .HSHPLPSLQDQ 7UDQVIRUPDVLRQDO GDQ (ILNDVL 'LUL� -XUQDO

0DQDMHPHQ 3HQGLGLNDQ� � ���� +DO �������

7HPP\ 3� ����� 3DQHQ *DUDP 0DGXUD 7HUJDQJJX &XDFD� %HULWD -DWLP >RQ�OLQH@�

KWWS���EHULWDMDWLP�FRP�HNRQRPL��������SDQHQBJDUDPBPDGXUDBWHUJDQJJXBFXDF

D�KWPO� 'LDNVHV SDGD WDQJJDO �� -XQL ����

8O\� <RKDQD $� ����� 1HJDUD *DULV 3DQWDL 7HUSDQMDQJ� ,QGRQHVLD %HOXP 7HQWX -DGL

3URGXVHQ *DUDP 7HUEHVDU� 2NH]RQH >RQ�OLQH@�

KWWSV���HFRQRP\�RNH]RQH�FRP�UHDG������������������������QHJDUD�JDULV�

SDQWDL�WHUSDQMDQJ�LQGRQHVLD�EHOXP�WHQWX�MDGL�SURGXVHQ�JDUDP�WHUEHVDU�

'LDNVHV SDGD WDQJJDO �� -XQL ����

9DOHQWLQR� 5RFN\� 	 +LPDP� )DWKXO� ����� (ILNDVL 'LUL 8QWXN 0HQLQJNDWNDQ

2SWLPLVPH 7HUKDGDS 3HQFDSDLDQ .DULU .DU\DZDQ 3.:7 3HUXVDKDDQ ;�

-XUQDO ,QWHUYHQVL 3VLNRORJL� 9RO � +DO������

:LUDZDQ� -HURPH� ����� ,QGRQHVLD 1HJDUD 0DULWLP WDSL 0HQJDSD +DUXV 0HQJLPSRU

*DUDP"� %%& ,QGRQHVLD >RQ�OLQH@� KWWS���ZZZ�EEF�FRP�LQGRQHVLD�LQGRQHVLD�

��������� 'LDNVHV SDGD WDQJJDO �� -XQL ����


