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1DQGD )HUGDQD�� 'HVND ,QVDQL =DLGDUOLV�� 5DKPDOLVD 6XKDUWLQD� GDQ $QGLWR 3UDVHW\D�

�7HNQRORJL (OHNURPHGLV� $NDGHPL 7HNQLN (OHNWURPHGLN $QGDNDUD� -O� 5D\D +DQNDP�

%HNDVL� �����

(�PDLO� QDQGDIHUGDQD��#JPDLO�FRP

6XEPLWWHG� 'HFHPEHU ��WK ����� $FFHSWHG� -XQH ��WK� ����

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

$%675$&7

3XEOLF FRQFHUQV GXULQJ WKH FRURQDYLUXV GLVHDVH �&29,'���� SDQGHPLF LQ ,QGRQHVLD� ZKLFK EHJDQ LQ HDUO\

���� XQWLO QRZ� DUH RI SDUWLFXODU FRQFHUQ� 7KLV LV FDXVHG E\ WKH VHYHUH DFXWH UHVSLUDWRU\ V\QGURPH

FRURQDYLUXV�� �6$56�&R9��� YLUXV ZKLFK LV VSUHDG E\ GLUHFW FRQWDFW VXFK DV DHURVROV� 7R SUHYHQW DQG KDQGOH

WKH VSUHDG RI FRURQDYLUXV� HVSHFLDOO\ LQGRRUV� LW FDQ EH GRQH E\ GLVLQIHFWLRQ DQG XVLQJ XOWUDYLROHW�& �89&�

OLJKW VWHULOL]DWLRQ� 7KH XVH RI 89& OLJKW VWHULOL]HUV JHQHUDOO\ UHTXLUHV WKH RSHUDWRU WR PRYH WKH WRRO WR HYHU\

FRUQHU RI WKH URRP LQ WKH VWHULOL]DWLRQ SURFHVV� WKLV LV D FRQFHUQ EHFDXVH WKH RSHUDWRU PXVW HQVXUH WKH DUHD FDQ

EH H[SRVHG WR 89& UD\V� 7KLV LVVXH LV ZKDW WKH DXWKRU FUHDWHG WR EH DEOH WR GHVLJQ D 89& VWHULOL]DWLRQ URERW

WKDW FDQ EH FRQWUROOHG E\ PRELOH GHYLFHV XVLQJ ZLUHOHVV UHPRWH PRGH DQG DXWRQRPRXV PRGH LQ WKH KRSH RI

EHLQJ DEOH WR VWHULOL]H WKH URRP SURSHUO\ FRQWUROOHG E\ WKH FDPHUD DQG WKH XVHU FDQ VHH IURP WKH FRQWURO DUHD

XVLQJ DVVLVWDQFH� 7KH GHVLJQ RI WKH 89& VWHULOL]DWLRQ URERW XVHV $UGXLQR 812 DV D PLFURFRQWUROOHU�

(63&$0��� DV DQ LQWHJUDWHG FDPHUD ZLWK ZLIL FRQQHFWLYLW\� +&�65�� VHQVRU WR GHWHFW VXUURXQGLQJ REVWDFOHV�

EDWWHU\ DV D SRZHU VRXUFH IRU DOO WRROV� %76 ���� PRWRU GULYHU DV D PRWRU FRQWUROOHU� 7KH URERW LV QDYLJDWHG

XVLQJ WKH EO\QN DSSOLFDWLRQ RQ WKH FHOOSKRQH� 89& VWHULOL]DWLRQ URERW WHVWLQJ LV FDUULHG RXW E\ SHUIRUPLQJ

IXQFWLRQ WHVWV RQ UHPRWH FRQWURO PRGH� DXWRQRPRXV PRGH DQG 89& ODPS IXQFWLRQ� )URP WKH UHVXOWV RI WHVWLQJ

DQG DQDO\VLV� WKH 89& VWHULOL]DWLRQ URERW FDQ ZRUN LQ ZLUHOHVV UHPRWH PRGH RU DXWRQRPRXV PRGH� WKH 89&

OLJKW WXUQV RQ D IHZ PRPHQWV DIWHU WKH XVHU OHDYHV WKH URRP DQG WKH URERW UXQV VR WKDW LW FDQ PDNH LW HDVLHU IRU

WKH RSHUDWRU WR FDUU\ RXW VWHULOL]DWLRQ LQ WKH URRP�

.H\ZRUGV� 89& 6WHULOL]DWLRQ� $XWRQRPRXV 0RGH� &DPHUD�

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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.HNKDZDWLUDQ PDV\DUDNDW SDGD PDVD SDQGHPL FRURQDYLUXV GLVHDVH �&29,'���� GL ,QGRQHVLD \DQJ GL PXODL

GDUL DZDO WDKXQ ���� VDPSDL GHQJDQ VDDW LQL PHQMDGL SHUKDWLDQ NKXVXV� ,QL GLVHEDENDQ ROHK YLUXV VHYHUH DFXWH

UHVSLUDWRU\ V\QGURPH FRURQDYLUXV�� �6$56�&R9��� \DQJ SHQ\HEDUDQQ\D PHODOXL NRQWDN ODQJVXQJ VHSHUWL

DHURVRO� 'DODP XSD\D SHQFHJDKDQ GDQ SHQDQJDQDQ WHUKDGDS SHQ\HEDUDQ &29,' WHUXWDPD GL GDODP UXDQJDQ

GDSDW GLODNVDQDNDQ GHQJDQ PHODNXNDQ GHVLQIHNVL VHUWD VWHULOLVDVL PHQJJXQDNDQ VLQDU XOWUDYLROHW�& �89&��

3HQJJXQDDQ DODW VWHULOLVDWRU VLQDU 89& SDGD XPXPQ\D PHPEXWXKNDQ RSHUDWRU XQWXN PHPLQGDKNDQ DODW

WHUVHEXW SDGD VHWLDS VXGXW UXDQJDQ GDODP SURVHV VWHULOLVDVL� KDO WHUVHEXW PHQMDGL SHUKDWLDQ NDUHQD PHPDNDQ

FXNXS ZDNWX GDQ RSHUDWRU KDUXV PHPDVWLNDQ VHPXD DUHD WHUSDSDU VLQDU 89&� +DO LQL \DQJ PHQGDVDUL SHQXOLV

XQWXN PHUDQFDQJ URERW VWHULOLVDVL 89& \DQJ GDSDW GLNHQGDOLNDQ ROHK SHUDQJNDW KDQGSKRQH PHQJJXQDNDQ

PRGH UHPRWH ZLUHOHVV GDQ PRGH DXWRQRPRXV GHQJDQ KDUDSDQ URERW GDSDW PHODNXNDQ VWHULOLVDVL UXDQJDQ

GHQJDQ VHQGLULQ\D GDQ XVHU GDSDW PHOLKDW DUHD VWHULOLVDVL PHQJJXQDNDQ EDQWXDQ NDPHUD \DQJ GLSDVDQJ SDGD

URERW� 5DQFDQJDQ URERW VWHULOLVDVL 89& PHQJJXQDNDQ DUGXLQR 812 VHEDJDL PLNURNRQWUROOHU� (63&$0���

VHEDJDL NDPHUD \DQJ WHULQWHJUDVL GHQJDQ NRQHNWLYLWDV ZLIL� VHQVRU +&�65�� XQWXN PHQGHWHNVL KDODQJDQ

VHNLWDUQ\D� EDWHUDL VHEDJDL VXPEHU GD\D OLVWULN NH VHOXUXK DODW� GULYHU PRWRU %76 ���� VHEDJDL SHQJRQWURO

PRWRU� 5RERW GLQDYLJDVLNDQ PHQJJXQDNDQ DSOLNDVL EO\QN SDGD KDQGSKRQH� 3HQJXMLDQ URERW VWHULOLVDVL 89&

GLODNVDQDNDQ GHQJDQ PHODNXNDQ XML IXQJVL SDGD PRGH NRQWURO MDUDN MDXK� PRGH DXWRQRPRXV VHUWD IXQJVL

ODPSX 89&� 'DUL KDVLO SHQJXMLDQ GDQ DQDOLVLV URERW VWHULOLVDVL 89& GDSDW EHNHUMD SDGD PRGH UHPRWH ZLUHOHVV

PDXSXQ PRGH DXWRQRPRXV� ODPSX 89& PHQ\DOD EHEHUDSD VDDW VHWHODK XVHU PHQLQJJDONDQ UXDQJDQ GDQ URERW

EHUMDODQ VHKLQJJD GDSDW PHPSHUPXGDK RSHUDWRU GDODP PHODNXNDQ VWHULOLVDVL GL GDODP UXDQJDQ�

.DWD .XQFL� 6WHULOLVDWRU� 6LQDU 8OWUDYLROHW� $XWRQRPRXV

3(1'$+8/8$1

3DQGHPL FRURQDYLUXV GLVHDVH �&29,'���� GL ,QGRQHVLD PXODL PHODQGD GDUL DZDO

WDKXQ ���� VDPSDL GHQJDQ VDDW LQL� &29,'��� GLVHEDENDQ ROHK YLUXV VHYHUH DFXWH

UHVSLUDWRU\ V\QGURP FRURQDYLUXV�� �6$56�&R9���� 3HQ\HEDUDQ 6$56�&R9�� GDSDW

PHODOXL NRQWDN ODQVXQJ VHSHUWL PHODOXL DHRURVRO GHQJDQ WUDQVPLVL GURSOHW \DQJ NHOXDU VDDW

EDWXN DWDX EHUVLQ GDUL SDVLHQ \DQJ WHULQIHNVL���� 0HQLQJNDWQ\D NDVXV SRVLWLI &29,'���

PHQMDGL SHUKDWLDQ NKXVXV GDQ SHUOXQ\D SHQDQJDQDQ \DQJ RSWLPDO WHUKDGDS SHQ\HEDUDQ

FRURQDYLUXV���� WHUXWDPD GL GDODP UXDQJDQ \DQJ GDSDW PHQMDGL NRQWDPLQDVL SDOLQJ DJUHVLI

DSDELOD WHUNRQWDPLQDVL GHQJDQ SDVLHQ \DQJ WHULQGLNDVL &29,'������� 'HQJDQ

SHUNHPEDQJDQ WHNQRORJL DODW NHVHKDWDQ GLKDUDSNDQ SHQFHJDKDQ GDQ SHQJHQGDOLDQ WHUKDGDS

FRURQDYLUXV GDSDW GLDWDVL����

3HQ\HPSURWDQ FDLUDQ GHVLQIHNWDQ GLUHNRPHQGDVLNDQ ROHK :+2 XQWXN PHQFHJDK

SHQXODUDQ FRURQDYLUXV GLOLQJNXQJDQ PDV\DUDNDW� 1DPXQ FDLUDQ GHVLQIHNWDQ PHPEXWXKNDQ

ZDNWX ����� PHQLW XQWXN PHPEXQXK EDNWHUL GDQ YLUXV NDUHQD DGDQ\D HIHN GDUL NDQGXQJDQ
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NORULQ SDGD ODUXWDQ FDPSXUDQ GHVLQIHNWDQ� 3HQJJXQDDQ NORULQ \DQJ EHUOHELKDQ PHPLOLNL

GDPSDN QHJDWLI WHUKDGDS OLQJNXQJDQ GDQ NHVHKDWDQ PDQXVLD NDUHQD VLIDWQ\D \DQJ UHDNWLI�

6DODK VDWX DOWHUQDWLI GDUL SHQJJXQDDQ FDLUDQ GHVLQIHNWDQ XQWXN UXDQJDQ \DLWX GHQJDQ

PHQJJXQDNDQ VLQDU XOWUDYLROHW �89�����������

%HUGDVDUNDQ 3HUDWXUDQ 0HQWHUL .HVHKDWDQ 5, 1R� �� 7DKXQ ���� WHQWDQJ SHGRPDQ

SHQJHQGDOLDQ LQIHNVL GL IDVLOLWDV SHOD\DQDQ NHVHKDWDQ �)DV\DQNHV�� SHQJJXQDDQ VLQDU 89

SHUOX GLODNXNDQ XQWXN GHNRQWDPLQDVL UXDQJDQ SDVLHQ GHQJDQ LQIHNVL \DQJ GLWUDQVPLVLNDQ

PHODOXL DLUERQH������� 6LQDU 89& PHUXSDNDQ MHQLV XOWUDYLROHW GHQJDQ SDQMDQJ JHORPEDQJ

��� QP \DQJ HIHNWLI PHPEXQXK EDNWHUL� VSRUDGLV� MDPXU GDQ YLUXV VHUWD NHUDS GLJXQDNDQ

XQWXN PHQGLVLQIHNVL SHUPXNDDQ� XGDUD VHUWD FDLUDQ���������

3HQJJXQDDQ DODW VWHULOLVDWRU VLQDU 89 VDDW PHQGLVLQIHNVL UXDQJDQ ELDVDQ\D

PHPHUOXNDQ EDQWXDQ RSHUDWRU XQWXN PHPLQGDKNDQ DODW WHUVHEXW GDUL VDWX UXDQJDQ NH

UXDQJDQ ODLQQ\D DJDU VHPXD VXGXW WHUSDSDU VLQDU 89& VHFDUD PHUDWD VHUWD PHQJDWXU ZDNWX

GDQ WHPSDW XQWXN GLODNXNDQ VWHULOLVDVL������������� 3DGD SHQHOLWLDQ VHEHOXPQ\D

SHQJHQGDOLDQ URERW WLGDN OHSDV GDUL EDQWXDQ RSHUDWRU VHKLQJJD PHPEXWXKNDQ ZDNWX \DQJ

ODPD XQWXN PHQVWHULOLVDVL EHEHUDSD UXDQJDQ����� +DO LQL PHQMDGL WXMXDQ SHQXOLV XQWXN GDSDW

PHQGHVDLQ URERW VWHULOLVDWRU 89& \DQJ GDSDW EHNHUMD GHQJDQ VHQGLULQ\D SDGD PRGH

DXWRQRPRXV \DLWX GHQJDQ FDUD URERW EHUMDODQ VDPELO PHODNXNDQ VWHULOLVDVL GHQJDQ

PHQ\DODNDQ ODPSX 89& NHPXGLDQ URERW DNDQ PHQJKLQGDUL KDODQJDQ SDGD MDUDN WHUWHQWX GL

GDODP UXDQJDQ GDQ PHQFDUL MDODQ ODLQ \DQJ PHPLOLNL KDODQJDQ OHELK MDXK VHKLQJJD URERW

ELVD EHURSHUDVL WDQSD DUDKDQ RSHUDWRU GDUL SHQJJXQD PDXSXQ PRGH PDQXDO \DLWX URERW

EHUMDODQ GHQJDQ GLRSHUDVLNDQ ROHK SHQJJXQD GDUL UXDQJDQ EHUEHGD PHQJJXQDNDQ DSOLNDVL

\DQJ GLLQVWDO SDGD KDQGSKRQH� 6HKLQJJD GLKDUDSNDQ URERW VWHULOLVDWRU 89& GDSDW OHELK

HIHNWLI GDODP PHQJXUDQJL NRQWDPLQDVL YLUXV PDXSXQ EDNWHUL GDODP UXDQJDQ VHUWD GDSDW

PHPLQLPDOLVLU WHQDJD RSHUDWRU�

0(72'( 3(1(/,7,$1

3HQHOLWLDQ LQL PHUXSDNDQ MHQLV SHQHOLWLDQ NXDQWLWDWLI HNVSHULPHQ� 'HQJDQ FDUD PHQFDUL

UXPXVDQ PDVDODK EHUGDVDUNDQ JDS SDGD SHQHOLWLDQ VHEHOXPQ\D JXQD PHQ\HPSXUQDNDQ GDQ
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PHQLQJNDWNDQ HILVLHQVL DODW \DQJ GL NHPEDQJNDQ� 5RERW NHPXGLDQ GL GHVDLQ GHQJDQ EHQWXN

\DQJ ULQJNDV PHQJJXQDNDQ NRPSRQHQ NRPSRQHQ \DQJ PXGDK GLWHPXNDQ GL SDVDUDQ�

7RSRORJL MDULQJDQ URERW MXJD GLGHVDLQ DJDU NRQHNWLYLWDV NDPHUD URERW GDSDW VWDELO GDQ

PXGDK GLSDQWDX ROHK SHQJJXQD VHKLQJJD GDSDW EHNHUMD PDNVLPDO� VHODQMXWQ\D NRPSRQHQ

URERW GLUDNLW VHVXDL VNHPD UDQJNDLDQ \DQJ WHODK GLUHQFDQDNDQ NHPXGLDQ SURJUDP GL

PDVXNDQ NH PLNURNRQWUROHU GDQ URERW VLDS GL XML�

3HQJDPELODQ GDWD SULPHU GLODNXNDQ GHQJDQ PHODNXNDQ SHQJXMLDQ IXQJVL SDGD URERW

PRGH PDQXDO PHOLSXWL SHULQWDK PHQJKLGXSNDQ ODPSX� PHPDWLNDQ ODPSX� SHULQWDK PDMX�

PXQGXU EHUEHORN GDQ EHUKHQWL� .HPXGLDQ GLODQMXWNDQ SHQJXMLDQ NLQHUMD URERW SDGD PRGH

DXWRQRPRXV DSDNDK URERW GDSDW EHUMDODQ GDQ PHQJKLQGDUL KDODQJDQ KLQJJD PHQ\HOHVDLNDQ

ZDNWX SHQ\LQDUDQ 89&�

*DPEDU �� 7RSRORJL MDULQJDQ MDUDN MDXK URERW VWHULOLVDVL 89&

3DGD WRSRORJL MDULQJDQ \DQJ GL WXQMXNDQ JDPEDU �� .HWLND URERW DNDQ GL JXQDNDQ�

SHQJJXQD PHPEXND DSOLNDVL %O\QN SDGD KDQGSKRQH NHPXGLDQ DSOLNDVL WHUVHEXW DNDQ

PHQJKXEXQJL VHUYHU GDQ DNDQ PHODNXNDQ SHQJHFHNDQ DSDNDK URERW VXGDK GL KLGXSNDQ GDQ

GDODP NHDGDDQ RQOLQH DWDX WHUMDGL NHJDJDODQ NRQHNWLILWDV� -LND WHUMDGL NHJDJDODQ

NRQHNWLILWDV DSOLNDVL DNDQ PHPEHULNDQ QRWLILNDVL RIIOLQH SDGD NDQDQ DWDV OD\DU�
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*DPEDU �� %ORN GLDJUDP URERW VWHULOLVDVL 89&

'HVDLQ EORN GLDJUDP URERW GLWXQMXNNDQ SDGD JDPEDU �� %DWHUDL ��9 GLJXQDNDQ XQWXN

PHPEHULNDQ VXSODL NH VHOXUXK NRPSRQHQ� /DPSX 89& \DQJ GLJXQDNDQ PHPLOLNL

VSHVLILNDVL ��: ���9 VHEDQ\DN � EXDK� 8QWXN PHQXQMDQJ NHEXWXKDQ GD\D ODPSX� ,QYHUWHU

GLJXQDNDQ XQWXN PHQJXEDK WHJDQJDQ ��9'& PHQMDGL ���9$&� (63���&$0 GLJXQDNDQ

XQWXN PHQGDSDWNDQ FLWUD JDPEDU VHFDUD UHDOWLPH VHNDOLJXV EHUIXQJVL VHEDJDL DODW

NRPXQLNDVL GHQJDQ SHQJJXQD� 6SHVLILNDVL URERW GLWDPSLONDQ SDGD WDEHO ��
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*DPEDU �� 'LDJUDP DOLU URERW VWHULOLVDVL 89&

'LDJUDP DOLU URERW VWHULOLVDVL 89& GLWXQMXNNDQ SDGD JDPEDU �� .HWLND URERW GL

KLGXSNDQ SHUWDPD NDOL� \DQJ GLODNXNDQ ROHK URERW DGDODK PHODNXNDQ NRQHNVL NH VHUYHU

%O\QN� PHQJDNWLINDQ NDPHUD GDQ PHQXQJJX SHULQWDK \DQJ GLEHULNDQ SHQJJXQD� DSDNDK

SHQJJXQD DNDQ PHPLOLK PRGH NHQGDOL MDUDN MDXK DWDX DXWRQRPRXV� 3DGD PRGH NHQGDOL

MDUDN MDXK� SHQJJXQD DNDQ PHPEHULNDQ SHULQWDK PDMX� PXQGXU� EHUEHORN VHGDQJNDQ SDGD

PRGH DXWRQRPRXV URERW DNDQ EHUJHUDN GHQJDQ VHQGLULQ\D VDPELO PHODNXNDQ SHQ\LQDUDQ�

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

6HWHODK PHODNXNDQ GHVDLQ� SHUDQFDQJDQ� SHUDNLWDQ GDQ PHPDVXNNDQ NRGH SURJUDP

GHQJDQ PHQJJXQDNDQ $UGXLQR ,'( SDGD DODW GDQ KDVLO SURWRWLSH GDSDW GLOLKDW SDGD *DPEDU

�� 3HQJXMLDQ SDGD DODW \DLWX GHQJDQ PHQJXML IXQJVL GDQ NHUMD DODW� 7DPSLODQ QDYLJDVL

PRELOLVDVL DODW GDSDW PHQJJXQDNDQ PRGH NHQGDOL MDUDN MDXK ZLUHOHVV GDQ PRGH DXWRQRPRXV

\DQJ GDSDW GLNRQWURO GHQJDQ PHQJJXQDNDQ DSOLNDVL %O\QN GDSDW GLOLKDW SDGD *DPEDU ��
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*DPEDU �� 5RERW VWHULOLVDVL 89& �D� 7DPSDN GHSDQ� �E� 7DPSDN VDPSLQJ GDQ �F�

7DPSDN EHODNDQJ

7DEOH �� 6SHVLILNDVL 5RERW

6SHVLILNDVL 1LODL

7HJDQJDQ %DWHUDL ��9

/DPSX 7/ 89�& ���9 ��: �� EXDK�

.HFHSDWDQ 5RERW ���P�V

/DPD 3HQJJXQDDQ �� PHQLW

:L�)L ������ E�J�Q�

3HQJJXQDDQ URERW VWHULOLVDVL 89& GDSDW GLRSHUDVLNDQ PHQJJXQDNDQ DSOLNDVL %O\QN�

GHQJDQ SURJUDP \DQJ GLPDVXNNDQ GDODP DSOLNDVL WHUVHEXW SDGD DODW GDSDW GL PRQLWRU GDQ

GLNHQGDOLNDQ PHODOXL DSOLNDVL� 3DGD DSOLNDVL WHUGDSDW PRQLWRU DUHD \DQJ EHUDVDO GDUL NDPHUD

(63&$0���� WRPERO QDYLJDVL NHQGDOL DODW GDQ WRPERO NHQGDOL XQWXN ODPSX 89&�

7DPSLODQ SDGD DSOLNDVL WHUVHEXW WHUOLKDW SDGD *DPEDU �� 3HQJXMLDQ GLODNXNDQ PHOLSXWL

EHEHUDSD EDJLDQ PXODL GDUL SHQJXMLDQ PRGH NRQWURO MDUDN MDXK ZLUHOHVV GDQ PRGH

DXWRQRPRXV VHFDUD IXQJVLQ\D VHUWD SHQJXMLDQ VLVWHP NDPHUD SDGD DODW�
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3HQJXMLDQ )XQJVL .RQWURO -DUDN -DXK

/RNDVL SHQJXMLDQ EHUWHPSDW GL .DPSXV 7HNQLN (OHNWURPHGLN� 3HQJXMLDQ GLODNXNDQ

VHFDUD EHUVDPDDQ DQWDUD IXQJVL GDUL PRGH MDUDN MDXK VHUWD IXQJVL PRQLWRU NDPHUD� DUHD

SHQJXMLDQ ELVD GLOLKDW SDGD *DPEDU �� 3HQJXMLDQ WHUVHEXW EHUWXMXDQ XQWXN PHPDVWLNDQ

IXQJVL SHPDQWDXDQ GDQ QDYLJDVL GDSDW GLWHULPD ROHK DODW VHEDJDL VLQ\DO PDVXNDQ GDQ DODW

GDSDW PHQJRODK PDVXNDQQ\D XQWXN GLWHUXVNDQ DJDU URERW GDSDW EHNHUMD VHVXDL DSD \DQJ

GLKDUDSNDQ� +DVLO SHQJXMLDQ GDSDW GLOLKDW SDGD WDEHO ��

*DPEDU �� 7DPSLODQ DSOLNDVL %O\QN SDGD URERW VWHULOLVDVL 89& �D� WDPSLODQ PRQLWRU

NDPHUD� �E� WDPSLODQ NRQWURO QDYLJDVL GDQ NHQGDOL ODPSX 89&

*DPEDU �� 5XDQJ XML URERW VWHULOLVDVL 89&
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7DEHO �� 3HQJXMLDQ IXQJVL QDYLJDVL MDUDN MDXK URERW VWHULOLVDVL 89&

/RNDVL

3HQJXMLDQ

3HULQWDK 3DUDPHWHU 5HVSRQ 5RERW

5XDQJ �

0DMX 5RERW PDMX 5RERW GDSDW

EHUMDODQ PDMX

0XQGXU 5RERW PXQGXU 5RERW GDSDW

EHUMDODQ PXQGXU

%HORN .DQDQ 5RERW EHORN NDQDQ 5RERW GDSDW EHORN

NDQDQ

%HORN .LUL 5RERW EHORN NLUL 5RERW GDSDW EHORN

NLUL

%HUKHQWL �6WRS� 5RERW EHUKHQWL 5RERW GDSDW

EHUKHQWL

2Q�2II /DPSX 89& +LGXSNDQ�0DWLNDQ

ODPSX 89&

5RERW GDSDW

PHQJKLGXSNDQ GDQ

PHPDWLNDQ ODPSX

89&

'DUL KDVLO SHQJXMLDQ \DQJ WHUWHUD SDGD WDEHO �� GDSDW GLOLKDW EDKZD SHQJXMLDQ IXQJVL

PRGH QDYLJDVL MDUDN MDXK URERW VWHULOLVDVL 89& GDSDW EHUIXQJVL GHQJDQ EDLN� 3HQJXMLDQ

PRGH SHQJHQGDOLDQ MDUDN MDXK GDSDW GLOLKDW SDGD *DPEDU ��

*DPEDU �� 3HQJXMLDQ IXQJVL SHQJHQGDOLDQ MDUDN MDXK URERW VWHULOLVDVL 89& GHQJDQ

DSOLNDVL %O\QN
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3HQJXMLDQ .DPHUD

3DGD SHQJXMLDQ LQL GLODNXNDQ XQWXN PHQJXML IXQJVL NDPHUD URERW VWHULOLVDVL 89& \DQJ

GLJXQDNDQ VHEDJDL PHGLD XQWXN PHOLKDW GDQ PHPRQLWRU DUHD SHUJHUDNDQ URERW VDDW

GLNHQGDOLNDQ� 3HQJXMLDQ LQL EHUIRNXV SDGD IXQJVL NDPHUD VDDW GLXML GL ORNDVL XML� +DVLO GDUL

SHQJXMLDQ WHUVHEXW WHUOLKDW EDKZD NDPHUD GDSDW PHQDPSLONDQ DUHD \DQJ VHGDQJ GLODNXNDQ

NHQGDOL ROHK XVHU GDQ NDPHUD EHUIXQJVL GHQJDQ EDLN� +DVLO SHQJXMLDQ IXQJVL NDPHUD

GLORNDVL XML GDSDW GLOLKDW SDGD *DPEDU ��

*DPEDU �� +DVLO WDPSLODQ SHQJXMLDQ NDPHUD URERW VWHULOLVDVL 89&

3HQJXMLDQ .HOXUXVDQ *HUDNDQ 5RERW

3HQJXMLDQ NHOXUXVDQ JHUDNDQ URERW GLODNXNDQ XQWXN PHQJXNXU VHEHUDSD MDXK URERW

GDSDW EHUMDODQ OXUXV� 3HQJXMLDQ LQL GLODNXNDQ GHQJDQ PHQJXNXU VHOLVLK MDUDN SRVLVL URERW

WHUKDGDS JDULV OXUXV OLQWDVDQ URERW� 3HQJXMLDQ GLODNXNDQ VHEDQ\DN � NDOL GHQJDQ � YDULDVL

MDUDN WHPSXK� GDQ � YDULDVL PRGH NHQGDOL MDUDN MDXK�UHPRWH GDQ DXWRQRPRXV� +DVLO

SHQJXMLDQ GLWXQMXNNDQ SDGD 7DEHO ��
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7DEHO �� 3HQJXMLDQ NHOXUXVDQ JHUDNDQ URERW

-DUDN

7HPSXK

�FP�
0RGH

+DVLO 8NXU 3HQ\LPSDQJDQ �FP� 5DWD�

5DWD

�FP�� � �

���

5HPRWH

� ��� � ���

��� � � ��� ���

��� �� �� �� ����

���

$XWRQRPRXV

� ��� � ���

��� � � � ���

��� �� ���� �� ����

'DUL WDEHO � GDSDW GLNHWDKXL EDKZD VHPDNLQ MDXK MDUDN \DQJ GLWHPSXK URERW PDND

VHPDNLQ EHVDU SHQ\LPSDQJDQ GDUL JDULV OLQWDVDQ URERW� 6HOLVLK SHQ\LPSDQJDQ URERW WHUEHVDU

PHQFDSDL �� FP GHQJDQ SDQMDQJ JDULV OLQWDVDQ ��� FP GHQJDQ PRGH UHPRWH�

6,038/$1

%HUGDVDUNDQ KDVLO SHQJXMLDQ GDQ DQDOLVLV \DQJ VXGDK GLODNXNDQ SDGD URERW VWHULOLVDVL

89& GDSDW GLDPELO NHVLPSXODQ EDKZD URERW VWHULOLVDVL 89& GDSDW EHNHUMD VHVXDL GHQJDQ

IXQJVLQ\D GDQ PDPSX PHODNXNDQ SHQ\LQDUDQ VLQDU 89& GHQJDQ PRGH NHQGDOL MDUDN MDXK

ZLUHOHVV PDXSXQ PRGH DXWRQRPRXV� 6HPDNLQ MDXK MDUDN \DQJ GLWHPSXK URERW PDND

VHPDNLQ EHVDU SHQ\LPSDQJDQ GDUL JDULV OLQWDVDQ URERW� 6HOLVLK SHQ\LPSDQJDQ URERW WHUEHVDU

PHQFDSDL �� FP GHQJDQ SDQMDQJ JDULV OLQWDVDQ ��� FP GHQJDQ PRGH UHPRWH�

'$)7$5 3867$.$

�� 6XVLOR $� 5XPHQGH &0� 3LWR\R &:� 6DQWRVR :'� <XOLDQWL 0� +HULNXUQLDZDQ +� HW

DO� &RURQDYLUXV 'LVHDVH ����� 7LQMDXDQ /LWHUDWXU 7HUNLQL� - 3HQ\DNLW 'DODP ,QGRQHV�

�������������

�� 0XNWDILQ (+� .XVULQL .� /XWKIL (7� $QDOLVLV 6LVWHP .HQGDOL 5RERW 860$1 XQWXN

6WHULOLVDVL /DQWDL 0DVMLG GHQJDQ $OJRULWPD 3URSRUWLRQDO ,QWHJUDO 'HULYDWLYH� -

(NVSORUD ,QIRUP� �������������±���

�� 5LGKDQL )'� $XWRPDWHG ZDVWH FROOHFWLRQ FRQWDLQHU OLG RSHQHU SURWRW\SH DQG

GLVLQIHFWDQW VSUD\HU DV SDUW RI QRVRFRPLDO LQIHFWLRQ SUHYHQWLRQ� 6$1,7$6�
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������������±��� KWWSV���GRL�RUJ����������VDQLWDV�������

�� 5DPRV &&5� 5RTXH -/$� 6DUPLHQWR '%� 6XDUH] /(*� 6XQLR -73� 7DEXQJDU .,%� HW

DO� 8VH RI XOWUDYLROHW�& LQ HQYLURQPHQWDO VWHULOL]DWLRQ LQ KRVSLWDOV� $ V\VWHPDWLF

UHYLHZ RQ HIILFDF\ DQG VDIHW\� ,QW - +HDOWK 6FL �4DVVLP�� �������������±���

�� .KDLU +� 6XU\DWL ,� 8WDPL 5� $SSOLFDWLRQ RI XOWUDYLROHW OLJKW DV DQ LQGRRU GLVLQIHFWDQW�

$%',0$6 7DOHQW - 3HQJDEGL .SG 0DV\� �������������±��

�� 5XDQ .� :X =� ;X 4� 6PDUW FOHDQHU� $ QHZ DXWRQRPRXV LQGRRU GLVLQIHFWLRQ URERW

IRU FRPEDWLQJ WKH FRYLG��� SDQGHPLF� 5RERWLFV� �����������

�� 5H]D 6DWULD 5LQDOGL� ,ND 1RYLD $QJJUDLQL� 3HUDQFDQJDQ 6LVWHP 'LVLQIHNWDQ 89�&

6WHULOLVDVL 3DNHW VHEDJDL 3HQFHJDKDQ 3HQ\HEDUDQ &RYLG���� - 1DV 7HN (OHNWUR GDQ

7HNQRO ,QI� �������������±���

�� 0HQWHUL .HVHKDWDQ 5,� 3HUDWXUDQ 0HQWHUL .HVHKDWDQ 5, 1R� �� 7DKXQ �����

,QGRQHVLD� .HPHQNHV�JR�LG� ���� S� ���

�� 0DFNHQ]LH '� 8OWUDYLROHW /LJKW )LJKWV 1HZ 9LUXV� (QJLQHHULQJ >,QWHUQHW@�

�������������±�� $YDLODEOH IURP� KWWSV���GRL�RUJ���������M�HQJ������������

��� (O '� ,QIHFW 5� 'LDE 0� 6FKDKDZL (� =LQJJ :� 9RV 0� HW DO� 8OWUDYLROHW GLVLQIHFWLRQ

URERWV WR LPSURYH KRVSLWDO FOHDQLQJ � 5HDO SURPLVH RU MXVW D JLPPLFN " ���������±��

��� *XHWWDUL 0� *KDUEL ,� +DP]D 6� 89& GLVLQIHFWLRQ URERW� (QYLURQ 6FL 3ROOXW 5HV�

���� $XJ ��������������±��

��� *RQ]iOH] &0� &OHDQLQJ ZLWK 89 /LJKW� 0HFKDQLFDO (QJLQHHULQJ PDJD]LQH�

��������������±��

��� $QGUH +� 89& 6WHULOL]DWLRQ 5RERW $SSOLFDWLRQ IRU &RYLG��� %DVHG RQ :LUHOHVV

&RPPXQLFDWLRQ� $QGDODV - (OHFWU (OHFWURQ (QJ 7HFKQRO� ������������±���

��� $GULDQV\DK $� )HUGDQD 1� %XGL\DQWR 6� $QGLND -� 'HVLJQ RI 7HOHPHGLFLQH 5RERW

XVLQJ %HKDYLRU�EDVHG &RQWURO $UFKLWHFWXUH ZLWK 7ZR�6WHS )X]]\ /RJLF

2SWLPL]DWLRQ� - &RPSXW 6FL� ����������������±���

��� +HQGU\DQL $� 1DELODK :� .RPDUXGLQ $� 2SWLPL]DWLRQ 2I 8OWUDYLROHW 6WHULOL]DWLRQ

&DELQHW %\ ,PSURYLQJ /LJKW 5HIOHFWLRQ 8VLQJ $OXPLQXP )RLO�

KWWSV���GRL�RUJ����������VDQLWDV��������
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1DQGD )HUGDQD� 'HVND ,QVDQL =DLGDUOLV� 5DKPDOLVD 6XKDUWLQD GDQ $QGLWR 3UDVHW\D _ ��

��� 1� .DGLU� -� )HEULDQD� DQG (� 3� 5DKD\X� ³3HQHUDSDQ ,62 ���� 'DODP 3HQJXMLDQ

.XDOLWDV 3HUDQJNDW /XQDN SDGD (�ERRN�´ 0DWLFV� YRO� ��� QR� �� SS� �±��� �����


