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.DWD 3HQJDQWDU

6HJDOD SXML V\XNXU NDPL SDQMDWNDQ NHSDGD 7XKDQ <DQJ 0DKD (VD� NDUHQD
KDQ\D GHQJDQ UDKPDW� 1\D EXNX SURVLGLQJ 6HPLQDU 1DVLRQDO 7DKXQDQ 7HNQLN
0HVLQ �61770� ;9,, GDSDW GLWHUELWNDQ� 61770�;9,, GHQJDQ WHPD ³3HUDQ
,OPX�7HNQLN�0HVLQ�\DQJ�%HURULHQWDVL�*OREDO�'DODP�0HQGXNXQJ�3HPEDQJXQDQ
1DVLRQDO� %HUNHODQMXWDQ´� PHUXSDNDQ NHJLDWDQ� WDKXQDQ %DGDQ .HUMD 6DPD
7HNQLN� 0HVLQ �%.6�70�� ,QGRQHVLD�� 61770 NDOL LQL� GLVHOHQJJDUDNDQ ROHK
3URJUDP� 6WXGL 7HNQLN 0HVLQ� )DNXOWDV 6DLQV� GDQ� 7HNQLN� 8QLYHUVLWDV� 1XVD
&HQGDQD �81'$1$��.XSDQJ SDGD WDQJJDO ��� 2NWREHU ���� GL KRWHO 6ZLVV�
%HOLQQ .ULVWDO .XSDQJ�

'HQJDQ WHUODNVDQDQ\D VHPLQDU LQL� GLKDUDSNDQ DGDQ\D NHUMDVDPD DQWDU
3URJUDP� 6WXGL� 7HNQLN 0HVLQ VHOXUXK ,QGRQHVLD \DQJ VHPDNLQ HUDW GDQ EDLN�
GDODP SHQJHPEDQJDQ SHUDQ� LOPX� WHNQLN� PHVLQ� GDODP� PHQGXNXQJ
SHPEDQJXQDQ� QDVLRQDO� 0XODL WDKXQ ����� %.6�70 PHQJJXQDNDQ VLVWHP
2SHQ &RQIHUHQFH� 6\VWHP �2&6� GDODP WDKDSDQ SHQJLULPDQ DEVWUDN� GDQ
PDNDODK� VHKLQJJD VHOXUXK SURVLGLQJ \DQJ� GLKDVLONDQ GDUL 61770 QDQWLQ\D
GDSDW GLDNVHV VHFDUD GDULQJ� 8SD\D LQL PHUXSDNDQ EDJLDQ GDUL XVDKD�%.6�70
XQWXN PHQLQJNDWNDQ PXWX SXEOLNDVL NDU\D LOPLDK WHNQLN PHVLQ NH OHYHO�\DQJ
OHELK WLQJJL�

3HUOX GLNHWDKXL EDKZD VHOHNVL 61770 ;9,, GLODNXNDQ GDODP GXD
WDKDSDQ� �� VHOHNVL DEVWUDN XQWXN� NHJLDWDQ VHPLQDU GDQ �� VHOHNVL PDNDODK
OHQJNDS XQWXN SURVLGLQJ GDULQJ� 3HQ\HOHQJJDUDDQ NDOL LQL� WHODK EHUKDVLO
PHQMDULQJ ��� DEVWUDN XQWXN GLVHPLQDUNDQ \DQJ EHUDVDO� GDUL EHUEDJDL
LQVWLWXVL� 'DUL ��� DEVWUDN \DQJ�GLVHPLQDUNDQ� MXPODK�PDNDODK� \DQJ VDPSDL
SDGD� WDKDS� SURVLGLQJ� DGDODK ��� DUWLNHO LOPLDK� GHQJDQ SHULQFLDQ ������
NRQYHUVL HQHUJL� ������ SHUDQFDQJDQ GDQ PHNDQLND WHUDSDQ� ������ SURVHV
PDQXIDNWXU� ������ UHND\D PDWHULDO GDQ ������SHQGLGLNDQ�WHNQLN PHVLQ�

3DGD NHVHPSDWDQ LQL� NDPL PHQ\DPSDLNDQ SHQJKDUJDDQ VHWLQJJL�
WLQJJLQ\D� NHSDGD %.6�70� ,QGRQHVLD� SDUD SLPSLQDQ 3URJDP 6WXGL 7HNQLN
0HVLQ� NH\QRWH VSHDNHU� WLP SHQLQMDX� VSRQVRU� SDUD�SHPDNDODK� VHUWD VHJHQDS
SDQLWLD�\DQJ WHODK EHUSDUWLVLSDVL DNWLI DWDV�WHUVHOHQJJDUDQ\D 61770 ;9,, GDQ
WHUELWQ\D SURVLGLQJ GDUL DFDUD LQL� 7LGDN OXSD NDPL VHODNX SDQLWLD SHODNVDQD
PHPRKRQ PDDI DWDV�NHNXUDQJDQ��GDQ��NHWLGDNVHPSXUQDDQ��\DQJ WHUMDGL��GDODP
NHVHOXUXKDQ SURVHV SHQ\HOHQJJDUDDQ�VHPLQDU GDQ SHQHUELWDQ EXNX SURVLGLQJ�
$NKLU NDWD� VHPRJD SURVLGLQJ 61770 ;9,, LQL GDSDW� EHUPDQIDDW� EDJL� NLWD
VHPXD�

6DODP KDQJDW�

'RPLQJJXV�*��+��$GRH��6��7���0��(QJ
.HWXD�3DQLWLD 3HODNVDQD



LL

3URILO�3HPELFDUD�8WDPD

3URI��'U��,U��7UHVQD�3UL\DQD�6RHPDUGL���0�6L���6�(�

3URI��'U��,U��7UHVQD�3UL\DQD�6RHPDUGL�0�6F� DGDODK�*XUX�%HVDU�GL
'HSDUWHPHQ�7HNQLN�0HVLQ�)DNXOWDV�7HNQLN�8QLYHUVLWDV�,QGRQHVLD�
.HODKLUDQ 3DOHPEDQJ�� �� 6HSWHPEHU� ����� %HOLDX� PHQLNDK
GHQJDQ 'LDK�+DUL\DQL GDQ�PHPLOLNL� GXD� RUDQJ� DQDN�� \DLWX 8QD
$PDQGD 3ULKDUDQL GDQ (]UD�*DQHVKD�3ULKDUGDQX�
*HODU�,QVLQ\XU GLSHUROHK�GDUL�7HNQLN�0HVLQ�,7% � %DQGXQJ�WDKXQ
����� PHPSHUROHK�*HODU�0DJLVWHU� ,OPX /LQJNXQJDQ SDGD� WDKXQ
���� GDQ�6DUMDQD�(NRQRPL WDKXQ ���� GDUL�8QLYHUVLWDV�,QGRQHVLD�

3DGD� WDKXQ� ����� OXOXV� VHEDJDL 'RNWRU� GDODP� ELGDQJ� $SSOLHG� 0HFKDQLFV� 	 $GYDQFHG
&RPSRVLWHV�0DWHULDOV�GDUL�(FROH�&HQWUDOH�GH�3DULV�)UDQFH�
6HODPD OHELK� GDUL� ��� WDKXQ� PHODNXNDQ� NHJLDWDQ� PHQJDMDU�� NRQVXOWDQVL� GDQ� ULVHW
GLELGDQJ PHNDQLND� WHUDSDQ� GDQ� PDWHULDO� NRPSRVLW�� SHUDQFDQJDQ� GDQ� SHQJHPEDQJDQ
SURGXN� LQRYDVL� SURGXN��PDQDMHPHQ� VWUDWHMLN� LQRYDVL�� (3&�	� 3URMHFW�0DQDJHPHQW�� 3URMHFW
5LVN 0DQDJHPHQW�� .HOD\DNNDQ� $QJNXWDQ� 8GDUD�� 7UDQVSRUWDVL� 8GDUD� GDQ
(QJLQHHULQJ 0DQDJHPHQW�� %HOLDX� MXJD� SHUQDK� EHNHUMD� VHEDJDL� 5HVHDUFKHU� GL� ,QGXVWUL
3HVDZDW 7HUEDQJ�$HURVSDWLDOH�GDQ�,QGXVWUL�2WRPRWLI�5HQDXOW�GL�3HUDQFLV� 0HQJKDVLONDQ�OHELK
GDUL� ���� NDU\D� LOPLDK� GDODP� MXUQDO�� VHPLQDU�� NRQIHUHQVL� GDQ� ORNDNDU\D� QDVLRQDO� PDXSXQ
LQWHUQDVLRQDO��%HUEDJDL�SHQGDQDDQ�ULVHW�QDVLRQDO�PDXSXQ�LQWHUQDVLRQDO�EHUKDVLO�LD�PHQDQJNDQ
DQWDUD� ODLQ�� +LEDK� %HUVDLQJ�� 587�� 587,�� 7RUD\� 6FLHQFH� )RXQGDWLRQ� GDQ� (8�$VLDOLQN
%LRPHGLFDO�(QJLQHHULQJ�

3URI��<RVKLKLUR�1DULWD

3HQDVLKDW�DNDGHPLN�-,&$��([SHUW GL &�%(67�SURMHFW
PHUXSDNDQ�OXOXVDQ�GDUL�8QLYHUVLWDV�+RNNDLGR�WDKXQ�������0HPXODL
NDULU�VHEDJDL�GRVHQ�GL�+RNNDLGR�,QVWLWXWH�RI�7HFKQRORJ\�SDGD�WDKXQ
���� ± ������ 0HQMDEDW� VHEDJDL *XUX� %HVDU� GL )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�+RNNDLGR��'LYLVLRQ�RI�+XPDQ�0HFKDQLFDO�6\VWHPV�DQG
'HVLJQ� VHPHQMDN�WDKXQ������
%LGDQJ�SHQHOLWLDQ�PHQFDNXS &RPSRVLWH�6WUXFWXUHV��2SWLPXP�'HVLJQ�
6\VWHPV� (QJLQHHULQJ�� &RPSXWDWLRQDO� 0HFKDQLFV�� (QJLQHHULQJ
(GXFDWLRQ� %HOLDX�SHUQDK PHQMDEDW�VHEDJDL�.HWXD�&DEDQJ�+RNNDLGR

-DSDQ� 6RFLHW\� RI� 0HFKDQLFDO� (QJLQHHUV �-60(�� WDKXQ� ���������� GDQ� PHQGDSDW 'LYLVLRQ
DZDUG� IRU� LQWHUQDWLRQDO� FRQWULEXWLRQ�� 6HODLQ� LWX�� EHOLDX� PHUXSDNDQ� DQJJRWD� DVRVLDVL -DSDQ
6RFLHW\� RI� 0HFKDQLFDO� (QJLQHHUV� ,QWHUQDWLRQDO� 6\PSRVLXP� RI� 9LEUDWLRQ RQ� FRQWLQXRXV
6\VWHPV� ,QWHUQDWLRQDO�$GYLVRU\�&RPPLWWHH� -DSDQ�5HLQIRUFHG�3ODVWLFV�6RFLHW\� ,QWHUQDWLRQDO
6WHHULQJ� &RPPLWWHH� 6RFLHW\� RI� $XWRPRWLYH� (QJLQHHUV� RI� -DSDQ� -DSDQ� 6RFLHW\� RI� .DQVHL
(QJLQHHULQJ� 7KH� -DSDQ� 6RFLHW\� IRU� 6FLHQFH� 3ROLF\� DQG� 5HVHDUFK� 0DQDJHPHQW� -DSDQHVH
(GXFDWLRQ�5HVHDUFK $VVRFLDWLRQ�
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3URI��2OLYLHU�3ROLW

*XUX� %HVDU� GL 8QLYHUVLWp� 3DULV� 2XHVW� 1DQWHUUH GDQ� SHQHOLWL GL
/DERUDWRLUH�(QHUJpWLTXH�0pFDQLTXH�(OHFWURPDJQpWLVPH �/(0(��
3URI�� 2OLYLHU� 3ROLW PHPLOLNL� NHDKOLDQ� GL� ELGDQJ )LQLWH� (OHPHQW
$QDO\VLV� 6WUXFWXUDO�$QDO\VLV� )LQLWH�(OHPHQW�0RGHOLQJ� 1XPHULFDO
0RGHOLQJ� 0HFKDQLFDO�7HVWLQJ� 1XPHULFDO�$QDO\VLV� 0HFKDQLFV�RI
0DWHULDOV� 0HFKDQLFDO�(QJLQHHULQJ� 6ROLG�0HFKDQLFV� 0DWHULDOV
(QJLQHHULQJ� &RPSRVLWHV� '\QDPLFV� )LQLWH� (OHPHQW� 0HWKRG�
&RPSXWDWLRQDO� 0HFKDQLFV (ODVWLFLW\� &RPSXWDWLRQDO� 6WUXFWXUDO

0HFKDQLFV� 6WUXFWXUDO�(QJLQHHULQJ� 3LH]RHOHFWULFLW\� &RPSRVLWH�6WUXFWXUHV
/DPLQDWHG�&RPSRVLWHV� 6KHOO� %HOLDX�WHODK�PHQJKDVLONDQ�OHELK�GDUL�����NDU\D�LOPLDK VDPSDL
VDDW�LQL�

'U��(QJ��1REXPDVD�6HNLVKLWD

3HQHOLWL� GDQ� SHQJDMDU� GL 'HSDUWHPHQ� 7HNQLN�0HVLQ� 7R\RKDVKL
8QLYHUVLW\� RI� 7HFKQRORJ\�� GHQJDQ� MDEDWDQ� VHEDJDL $VVRFLDWH
3URIHVVRU� %HOLDX�MXJD�PHUXSDNDQ�OXOXVDQ�'RNWRU GDUL�XQLYHUVLWDV
WHUVHEXW�
%LGDQJ SHQHOLWLDQQ\D� PHQFDNXS )OXLG� '\QDPLFV \DLWX� :LQG
7XQQHO�([SHULPHQW�RI�7XUEXOHQW�6KHDU�)ORZ� 'HYHORSPHQW�RI�)ORZ
0HDVXUHPHQWV�DQG�$QDO\VLV� 'LPDQD�PHQJLQYHVWLJDVL� IHQRPHQD
SDGD %XR\DQF\� MHW� 3HVDZDW� MHW GDQ 6SKHUH�ZDNH PHQJJXQDNDQ

7HURZRQJDQ�$QJLQ�
%HOLDX� MXJD� PHUXSDNDQ� DQJJRWD� 3HUKLPSXQDQ� $NDGHPLN -DSDQ 6RFLHW\� RI� 0HFKDQLFDO
(QJLQHHUV� -DSDQ� 6RFLHW\� RI� )OXLG� 0HFKDQLFV� 7KH� 3K\VLFDO� 6RFLHW\� RI� -DSDQ� GDQ 7KH
9LVXDOL]DWLRQ�6RFLHW\�RI�-DSDQ�

5HIL�.XQDHIL��06F�

5HIL�.XQDHIL�DGDODK�.HSDOD�3UR\HN�3HQJHPEDQJDQ $UHD�%DOL GL
$NXR� (QHUJ\� ,QGRQHVLD� 0HPXODL� NDULU� SURIHVLRQDOQ\D� VHEDJDL
LQVLQ\XU� ODSDQJDQ�� NHPXGLDQ� PDQDMHU� RSHUDVL� ODSDQJDQ� XQWXN
SHUXVDKDDQ� OD\DQDQ� PLQ\DN� 	� JDV� WHUEHVDU� GL� GXQLD�
6FKOXPEHUJHU�
'L�$NXR�,QGRQHVLD��LD�PHQJHOROD�SRUWRIROLR�SHQJHPEDQJDQ�(QHUJL
7HUEDUXNDQ� OHELK� GDUL� ���� 0:� GL� EHUEDJDL� ELGDQJ� WHNQRORJL�
%LGDQJ� WHUVHEXW� GDUL� 39� VXU\D�� KLGUR�� DQJLQ�� ELRPDVVD�� GDQ

.RQYHUVL�(QHUJL�3DQDV�/DXW��27(&��
5HIL� PHPHJDQJ� JHODU� 0DVWHU� GDODP� PDQDMHPHQ� HQHUJL� 	� OLQJNXQJDQ� GL� EDZDK� SURJUDP
EHDVLVZD�EHUJHQJVL�GDUL 7RWDO�(3�,QGRQHVLH GL�(FROH�GHV�0LQHV�GH�1DQWHV��3UDQFLV���GDQ�JHODU
7HNQLN�0HVLQ�GDUL�8QLYHUVLWDV�,QGRQHVLD�GL�EDZDK�3URJUDP�.HSHPLPSLQDQ�*(�%HDVLVZD��'LD
MXJD�PHQJLNXWL�.XUVXV�0DQDMHPHQ�.RQWUDN� GL�(FROH�(XURSpHQQH� GH�&RQWUDFW�0DQDJHPHQW
�3UDQFLV�� 6DDW�LQL�EHOLDX�MXJD�PHQMDEDW�VHEDJDL�'RVHQ�GL 8QLYHUVLWDV�7HNQRORJL 6XPEDZD VHMDN
-XQL������



7RSLN�GDQ�6HEDUDQ�0DNDODK

�� 3HUDQFDQJDQ�GDQ�0HNDQLND�7HUDSDQ � �� 0DNDODK

�� 3URVHV�0DQXIDNWXU � �� 0DNDODK

�� .RQYHUVL�(QHUJL � �� 0DNDODK

�� 5HND\DVD�0DWHULDO � �� 0DNDODK

�� 3HQGLGLNDQ�7HNQLN�0HVLQ � � 0DNDODK



%DGDQ .HUMD 6DPD� 7HNQLN� 0HVLQ ,QGRQHVLD� �%.6�70� DGDODK VXDWX
RUJDQLVDVL \DQJ GLEHQWXN SDGD� SHUWHPXDQ NHWXD MXUXVDQ�SURJUDP
VWXGL�GHSDUWHPHQ 7HNQLN 0HVLQ SHUJXUXDQ WLQJJL VH�,QGRQHVLD�SDGD WDQJJDO
���0HL ���� GL -XUXVDQ 7HNQLN 0HVLQ ,76� $QJJRWD GDUL %.6�70 DGDODK
OHPEDJD�SHQGLGLNDQ�WLQJJL�\DQJ PHQ\HOHQJJDUDNDQ�SHQGLGLNDQ�WHNQLN PHVLQ
DWDX�\DQJ�VHMHQLV�

7XMXDQ�SHQGLULDQ %.6�70 DGDODK�VHEDJDL�

��� �0HQFLSWDNDQ NRQGLVL \DQJ NRQGXVLI XQWXN PHQLQJNDWNDQ NHUMD VDPD
DQWDU SHUJXUXDQ WLQJJL� WHNQLN PHVLQ GDODP PHODNVDQDNDQ�7UL�'KDUPD
3HUJXUXDQ�7LQJJL�

�� 0HQLQJNDWNDQ LQWHUDNVL SHUJXUXDQ�WLQJJL�DQJJRWD GHQJDQ OHPEDJD�ODLQ�

��� 0HQLQJNDWNDQ� VXPEHU GD\D� DQJJRWD� GDODP PHQMDZDE WDQWDQJDQ GDQ
SHUVDLQJDQ�

6DDW� LQL NHDQJJRWDQ %.6�70 VXGDK PHQFDSDL OHELK GDUL ��� SURJUDP VWXGL
7HNQLN0HVLQ \DQJ�WHUVHEDU GL EHUEDJDL�ZLOD\DK�,QGRQHVLD�VHSHUWL GLWXQMXNDQ
SDGD JDPEDU EHULNXW�



7HQWDQJ 61770
6HPLQDU 1DVLRQDO� 7DKXQDQ 7HNQLN� 0HVLQ �61770� PHUXSDNDQ NHJLDWDQ WDKXQDQ

\DQJ GLVHOHQJJDUDNDQ ROHK %.6�70 VHEDJDL VDUDQD XQWXN EHUEDJL ULVHW� GDQ WHNQRORJL
WHUEDUX VHUWD� EHUEDJL� SHQJDODPDQ WHUKDGDS� SHPHFDKDQ SHUPDVDODKDQ GL ELGDQJ NHLOPXDQ
WHNQLN�PHVLQ GDODP OLQJNXS�QDVLRQDO��.RQIHUHQVL�LQL�MXJD PHPEHUL NHVHPSDWDQ NHSDGD�SDUD
DNDGHPLVL� SLKDN LQGXVWUL�� NRPXQLWDV� PDXSXQ SDUD SHQHQWX NHELMDNDQ XQWXN PHPEDKDV
DNWLYLWDV�GDQ NRODERUDVL GL PDVD�GHSDQ�

61770 ;9,, EHUWXMXDQ� XQWXN PHPSHUWHPXNDQ SDUD SHQHOLWL� SURIHVLRQDO LQGXVWUL�
GDQ PDKDVLVZD� SDVFDVDUMDQD GDUL GLVLSOLQ LOPX 7HNQLN 0HVLQ� 61770 ;9,,� \DQJ
EHUWHPDNDQ ³3HUDQ� ,OPX� 7HNQLN� 0HVLQ� \DQJ� %HURULHQWDVL� *OREDO� GDODP� 0HQGXNXQJ
3HPEDQJXQDQ� 1DVLRQDO� %HUNHODQMXWDQ³� PHQDZDUNDQ� OLQJNXQJDQ \DQJ PHQDULN GDQ
PHUDQJVDQJ SHVHUWD�XQWXN�EHUGLVNXVL GDQ EHUWXNDU�SLNLUDQ PHQJHQDL KDVLO SHQHOLWLDQ LOPLDK
WHUEDUX�� 3DGD WDKXQ ������ VHPLQDU NDOL LQL GLVHOHQJJDUDNDQ ROHK 3URJUDP� 6WXGL 7HNQLN
0HVLQ� )DNXOWDV�6DLQV GDQ�7HNQLN��8QLYHUVLWDV�1XVD�&HQGDQD��8QGDQD���SDGD WDQJJDO ���
2NWREHU ���� GL +RWHO 6ZLVV�%HOLQQ� .XSDQJ�

%.6�70 WHODK PHQ\HOHQJJDUDNDQ �� NDOL 61770 GHQJDQ KRVW \DQJ EHUJDQWLDQ� \DNQL
VHEDJDL�EHULNXW�

�� 61770�,��������GLODNVDQDNDQ�GL ,76� 6XUDED\D�
�� 61770�,, �������GLODNVDQDNDQ�GL 8QDQG��3DGDQJ�
�� 61770 ,,,��������GLODNVDQDNDQ�GL 8QKDV� 0DNDVDU�
�� 61770�,9��������GLODNVDQDNDQ�GL 8QXG��'HQSDVDU�
�� 61770�9������� GLODNVDQDNDQ�GL�8,� -DNDUWD�
�� 61770�9,��������GLODNVDQDNDQ�GL 8QV\LDK��%DQGD $FHK�
�� 61770�9,,��������GLODNVDQDNDQ GL�8QVUDW��0DQDGR�
�� 61770�9,,,��������GLODNVDQDNDQ GL�8QGLS��6HPDUDQJ�
�� 61770�,;������� GLODNVDQDNDQ�GL 8QVUL��3DOHPEDQJ�
��� 61770�;������� GLODNVDQDNDQ�GL 8QLEUDZ� 0DODQJ�
��� 61770�;,������� GLODNVDQDNDQ�GL�8*0��<RJ\DNDUWD�
��� 61770�;,,������� GLODNVDQDNDQ�GL 8QLOD� %DQGDU /DPSXQJ�
��� 61770�;,,, ������ GLODNVDQDNDQ GL�8,� -DNDUWD�
��� 61770�;,9������� GLODNVDQDNDQ GL�8QODP� %DQMDUPDVLQ�
��� 61770�;9������� GLODNVDQDNDQ�GL ,7%� %DQGXQJ�

61770�;9,��������GLODNVDQDNDQ�GL�,76��6XUDED\D



7HQWDQJ�.XSDQJ

.RWD� .XSDQJ� DGDODK� NRWD PDG\D� GDQ� VHNDOLJXV� VHEDJDL� LEX� NRWD� SURYLQVL� 1XVD
7HQJJDUD�7LPXU��,QGRQHVLD��.RWD�.XSDQJ�DGDODK�NRWD�\DQJ�WHUEHVDU�GL�3XODX�7LPRU��'HQJDQ
MXPODK� SHQGXGXN� OHELK� GDUL ��� ULEX� MLZD �SHUKLWXQJDQ� SDGD� WDKXQ� ����� \DQJ� WHUGLUL� GDUL
EHUEDJDL�PDFDP�VXNX�GDQ�EDQJVD�\DLWX�7LPRU��5RWH��6DEX��7LRQJKRD��)ORUHV��$ORU��/HPEDWD
VHUWD� VHEDJLDQ� NHFLO� SHQGDWDQJ� GDUL� $PERQ� %DOL� 6XODZHVL GDQ� -DZD� .RWD .XSDQJ
PHUXSDNDQ�SXVDW�ELVQLV��SHUGDJDQJDQ��LQGXVWUL�GDQ�SHQGLGLNDQ�GL�1XVD 7HQJJDUD�7LPXU�
.RWD� .XSDQJ� VHULQJ� GLMXOXNL� VHEDJDL .RWD� .DUDQJ�� -XOXNDQ� LQL� GLVHEDENDQ� ROHK� NRQGLVL
JHRJUDILV�NRWD�.XSDQJ�GLSHQXKL�ROHK�EDWX�NDUDQJ���1DPD�.XSDQJ�EHUDVDO�GDUL�QDPD�VHRUDQJ
UDMD� \DQJ�PHPHULQWDK�.RWD�.XSDQJ� VHEHOXP�EDQJVD�3RUWXJLV�GDQ %HODQGD�GDWDQJ�NH�1XVD
7HQJJDUD�7LPXU�\DLWX /DL�.RSDQ��1DPD�/DL�.RSDQ�NHPXGLDQ�GLVHEXW ROHK %HODQGD�VHEDJDL
.RHSDQ�GDQ�GDODP�EDKDVD�VHKDUL�KDUL�PHQMDGL�.XSDQJ�

6HEDJDL� LEX� NRWD� SURYLQVL� 1XVD� 7HQJJDUD� 7LPXU�� .RWD� .XSDQJ� PHPLOLNL� VDUDQD
SHQGLGLNDQ� PLOLN� SHPHULQWDK� GDQ� \DQJ� GLNHOROD� ROHK� VZDVWD� XQWXN� SHQGLGLNDQ� IRUPDO� GDQ
LQIRUPDO�GDUL�WLQJNDW�3$8'��3OD\ *URXS��7.��6'��6/73�GDQ�6/7$�VHUWD 3HUJXUXDQ�7LQJJL�
3HUJXUXDQ�7LQJJL�\DQJ�DGD�GL�.RWD�.XSDQJ�VHEDQ\DN��� 3HUJXUXDQ 7LQJJL�\DQJ�WHUGLUL�GDUL��
3HUJXUXDQ�7LQJJL�1HJHUL GDQ��� 3HUJXUXDQ�7LQJJL�6ZDVWD�

.XSDQJ� MXJD�PHPLOLNL� EHEHUDSD� REMHN�ZLVDWD� \DQJ� GDSDW�PHPDQMDNDQ� VHWLDS� RUDQJ
\DQJ�EHUNXQMXQJ�GHQJDQ�KDPSDUDQ SDVLU�SXWLK� \DQJ� LQGDK�GDQ� ODXW�ELUX�\DQJ�FDQWLN��6HMDN
EHEHUDSD� WDKXQ� WHUDNKLU� LQL� PHQMDGL� ODQJJDQDQ� SHUVLQJJDKDQ� SHVHUWD� ORPED� SHUDKX� OD\DU
LQWHUQDVLRQDO� SHPDQGDQJDQ� \DQJ� LQGDK� VHUWD� NHUDPDKDQ� SDUD� SHGDJDQJ \DQJ� EHUMXDODQ� GL
VHNLWDU� DUHD� ZLVDWD� \DQJ� WLGDN� WHUQRGD� ROHK� SLNLUDQ� PHQFDUL� XQWXQJ� VHEDQ\DN�EDQ\DNQ\D�
\DQJ�PDVLK�NHQWDO�DNDQ�EXGD\D�SHUVDXGDUDDQ�DQWDU�VHVDPD�VHUWD�NHNKDVDQ�EXGD\D�GDQ�DGDW�
:LVDWDZDQ�\DQJ�EHUNXQMXQJ�NH�NRWD�LQL�ELDVDQ\D�WHUNHVDQ�GHQJDQ�LNDQ�EDNDU�\DQJ�XNXUDQQ\D
EHVDU�EHVDU� GHQJDQ KDUJD� \DQJ� UHODWLI� PXUDK�� 3DVDU� PDODP� \DQJ� SRSXOHU� GL� .RWD� .XSDQJ
\DQJ� PHQ\DMLNDQ� PDNDQDQ� VDUL� ODXW� WHUOHWDN� GL� GDHUDK� .DPSXQJ� 6RORU� GL� VHNLWDU� EHNDV
ELRVNRS� 5DMD�� 'LQLNPDWL� GHQJDQ� VDPEDO� NKDV� .XSDQJ�� WHQWX� ZLVDWDZDQ� DNDQ� ODQJVXQJ
EHUMDQML�SDGD�GLUL�VHQGLUL���VXDWX�VDDW QDQWL��EHWD�DNDQ�NHPEDOL�ODJL��
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7HPD 6HPLQDU

3HUDQ�,OPX�7HNQLN�0HVLQ�\DQJ�%HURULHQWDVL�*OREDO

'DODP�0HQGXNXQJ�3HPEDQJXQDQ�1DVLRQDO�%HUNHODQMXWDQ

3HODNVDQDDQ

+RWHO 6ZLVV�%HOLQQ .ULVWDO .XSDQJ� ��� 2NWREHU ����

3HQHUELW

3URJUDP�6WXGL 7HNQLN 0HVLQ

.DPSXV 81'$1$ 3HQIXL�.XSDQJ �����
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6(0,1$5�1$6,21$/ 7$+81$1�7(.1,. 0(6,1�;9,,

3HUDQFDQJDQ�GDQ 0HNDQLND 7HUDSDQ� 3URVHV�0DQXIDNWXU� .RQYHUVL�(QHUJL�
0DWHULDO�0DWHULDO��3HQGLGLNDQ 7HNQLN 0HVLQ

3HQDQJJXQJ -DZDE
3URI��)UHGLN�/��%HQX��5HNWRU�8QGDQD .XSDQJ

'UV� +HU\�/��6LDQWXUL��'HNDQ )DNXOWDV 6DLQV�	�7HNQLN��81'$1$ .XSDQJ
'U��-HIUL�6��%DOH��.HWXD 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

3HQDVHKDW
'U��$ULILQ�6DQXVL� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

'U��0DWKHXV�0��'ZLQDQWR� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ
:HQVHVODXV�%XQJDQDHQ��0��7�� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

3DQLWLD 3HODNVDQD
.HWXD 8PXP� 'RPLQJJXV�*��+��$GRH��0��(QJ

%HQGDKDUD� *XVQDZDWL��0��(QJ
3XEOLNDVL� 0XKDPDG�-DIUL��0��(QJ

3HUOHQJNDSDQ� %HQ�9��7DULJDQ��0��0�

(GLWRU
'U��-HIUL�6��%DOH
'U� $ULILQ�6DQXVL

<HUHPLDV�0��3HOO��0��(QJ
.ULVWRPXV�%RLPDX��0��7�
0XKDPDG�-DIUL��0��(QJ
%R\�%LVWROHQ��0��(QJ



[

5HYLHZHU

'DXG�3XOR�0DQJHVD��0��7�
3HUDQFDQJDQ�GDQ�0HNDQLND�7HUDSDQ 5LPD�1��6HODQ��0��7�

-DFN�&��$��3DK��0��7�

:HQVHVODXV�%XQJDQDHQ��0��7�
3URVHV�0DQXIDNWXU $GL�<��7REH��0��7�

'HIPLW�%��1��5LZX��0��7�

'U��$ULILQ�6DQXVL
0XKDPDG�-DIUL��0��(QJ

.RQYHUVL�(QHUJL *XVQDZDWL��0��(QJ
%HQ�9��7DULJDQ��0��0�
<XIWULDQL�/LWWLN��0��(QJ

'U��-HIUL�6��%DOH
<HUHPLDV�0��3HOO��0��(QJ

5HND\DVD�0DWHULDO .ULVWRPXV�%RLPDX��0��7�
'RPLQJJXV�*��+��$GRH��0��(QJ

%R\�%LVWROHQ��0��(QJ

:HQVHVODXV�%XQJDQDHQ��0��7�
'DXG�3XOR�0DQJHVD��0��7�

3HQGLGLNDQ�7HNQLN�0HVLQ 5LPD�1��6HODQ��0��7�
-DFN�&��$��3DK��0��7�
$GL�<��7REH��0��7�
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7KH�$GGLWLRQ�RI�3KDVH�&KDQJH�0DWHULDOV�LQ�WKH�:DOO�WR�5HGXFH�WKH�2YHUDOO�
7KHUPDO 7UDQVIHU�9DOXH �2779�

0XKDPPDG�,UV\DG��
� $PUL]DO��GDQ�0�'\DQ�6XVLOD�

ͳ
�������������������ǡ�	��������������ǡ���������������������Ȃ ���������������
ȗ������������� ������ǣ���������Ǥ������̷���Ǥ�����Ǥ��Ǥ��

��������Ǥ (OHFWULFLW\�FRQVXPSWLRQ�LQ�WKH�EXLOGLQJ�VHFWRU�LV�DPRQJ�WKH�ODUJHVW��$LU�FRQGLWLRQLQJ�V\VWHP��$&��
LV� RQH� RI� WKH� HTXLSPHQW� WKDW� KDV� WKH� ODUJHVW� FRQWULEXWLRQ� WR� WKH� LQFUHDVH� LQ� HOHFWULFLW\� FRQVXPSWLRQ�� 6RODU�
UDGLDWLRQ�HQWHULQJ�WKURXJK�WKH�ZDOO�E\�FRQGXFWLRQ�LV�RQH�VRXUFH�RI�FRROLQJ�ORDG� 7KH�JUHDWHU�FRROLQJ�ORDG�KDV�
UHVXOWHG� LQ� DQ� LQFUHDVH� LQ� WKH� UHTXLUHG� $&� FDSDFLW\� VR� WKDW� LW� KDV� DQ� LPSDFW� RQ� WKH LQFUHDVH� LQ� HOHFWULFDO�
HQHUJ\� 2QH�FULWHULRQ�RI�HYDOXDWLQJ� WKH� WKHUPDO� WUDQVIHU�FDSDELOLW\�RI�D�ZDOO� LV� WKH�RYHUDOO� WKHUPDO� WUDQVIHU�
YDOXH��2779���7KH�ORZHU�2779�RI�D�EXLOGLQJ�ZDOO��LW�LV�EHWWHU�LPSDFW�WR�WKH�FRROLQJ�ORDG��7KLV�UHVHDUFK�ZDV�
FRQGXFWHG� WR� GHWHUPLQH� WKH� HIIHFW� RI� DGGLQJ�3&0�RQ� WKH�ZDOO� WR�2779�DQG� FRPSDUHG� WR� VWDQGDUG�ZDOOV�
2779�FDOFXODWLRQV� DUH� SHUIRUPHG�RQ� WKH� YHUWLFDO�ZDOO� RI� WKH� QRUWK�IDFLQJ� EXLOGLQJ� DQG� ORFDWHG� LQ� -DNDUWD�
ZLWK� D� SRVLWLRQ� RI� ����R /6�� DQG� RQ�$XJXVW� ��� �����ZLWK� DUHD� RI� �P��� 7KH� UHVXOWV� RI� WKH� FDOFXODWLRQ� KDV�
VKRZHG�D�GDLO\�DYHUDJH�2779�GHFUHDVH�GXH�WR�WKH�DGGLWLRQ�RI�3&0V�ZHUH������IRU�ZDOOV�ZLWK�3&0�FRFRQXW�
RLO�DQG�������IRU�ZDOOV�ZLWK�3&0�3DUDIILQ�&���� &����:KHUHDV�LI�LW�LQYROYHV�WKH�SKDVH�FKDQJH�SURFHVV��WKH�
GDLO\�WKHUPDO�HQHUJ\�WKDW�FDQ�EH�DEVRUEHG�E\�HDFK�3&0V�SHU�VTXDUH�PHWHU�ZHUH�������IRU�3&0�FRFRQXW�RLO�
DQG�������IRU�3&0�3DUDIILQ�&���� &���

�������Ǥ .RQVXPVL�HQHUJL�OLVWULN�SDGD�VHNWRU�EDQJXQDQ�WHUPDVXN�\DQJ�WHUEHVDU� 6LVWHP�SHQJRQGLVLDQ�XGDUD
�DLU�FRQGLWLRQLQJ GLVLQJNDW�$&� PHUXSDNDQ�VDODK�VDWX�SHUDODWDQ�\DQJ�PHPLONL�NRQWULEXVL� WHUEHVDU� WHUKDGDS�
SHQLQJNDWDQ�NRQVXPVL�HQHUJL�OLVWULN�WHUVHEXW��5DGLDVL�PDWDKDUL�\DQJ�PDVXN�PHODOXL�GLQGLQJ�VHFDUD�NRQGXNVL�
PHUXSDNDQ� VDODK� VDWX� VXPEHU� EHEDQ� SHQGLQJLQDQ�� 6HPDNLQ� EHVDU� EHEDQ� SHQGLQJLQDQ�PDND� VHPDNLQ� EHVDU�
SXOD� NDSDVLWDV� $&� \DQJ� GLEXWXKNDQ� VHKLQJJD� MXJD� EHUGDPSDN� WHUDGDS� NHQDLNDQ� HQHUJL� OLVWULN�� 6DODK� VDWX�
NULWHULD� PHQJHYDOXDVL� NHPDPSXDQ� SHUSLQGDKDQ� WHUPDO� SDGD� GLQGLQJ� DGDODK� GHQJDQ� PHQJKLWXQJ� QLODL�
SHUSLQGDKDQ� HQHUJL� WHUPDO� NHVHOXUXKDQ� �RYHUDOO� WHUPDO� WUDQVIHU� YDOXH GLQJNDW� 2779�� 6HPDNLQ� UHQGDK�
2779�VHEXDK�GLQGLQJ�EDQJXQDQ�PDND� VHPDNLQ�EDJXV�GDPSDNQ\D� WHUKDGDS�EHEDQ�SHQGLQJLQDQ��3HQHOLWLDQ�
LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�GDPSDN�SHQDPEDKDQ�3&0�SDGD�GLQGLQJ�WHUKDGDS�2779�GDQ GLEDQGLQJNDQ�
GHQJDQ� GLQGLQJ� VWDQGDU�� 3HUKLWXQJDQ� 2779� GLODNXNDQ� SDGD� GLQGLQJ� YHUWLNDO� EDQJXQDQ� \DQJ� PHQJKDGDS�
XWDUD�\DQJ�WHUOHWDN�GL�-DNDUWD GHQJDQ�SRVLVL ����R /6��GDQ�SDGD�WDQJJDO���$JXVWXV������GDQ�PHPLOLNL OXDV�
VHEHVDU �P���+DVLO�SHUKLWXQJDQ�PHQXQMXNNDQ� WHUMDGL�SHQXUXQDQ�2779�UDWD�UDWD�KDULDQ�DNLEDW�SHQDPEDKDQ�
3&0�\DNQL������XQWXN�GLQGLQJ�GHQJDQ�3&0�PLQ\DN�NHODSD�GDQ�������XQWXN�GLQGLQJ�GHQJDQ�3&0�3DUDIILQ�
&��� ± &���� 6HGDQJNDQ� DSDELOD� PHOLEDWNDQ� SURVHV� SUXEDKDQ� IDVD� PDND� HQHUJL� WHUPDO� KDULDQ� \DQJ� GDSDW�
GLVHUDS� ROHK�PDVLQJ�PDVLQJ�3&0�SHU�PHWHU� SHUVHJL� DGDODK� ������XQWXN�3&0�PLQ\DN� NHODSD� GDQ� ������
XQWXN�3&0�3DUDIILQ�&���± &���

��������ǣ 2779��3&0��PLQ\DN�NHODSD��SDUDIILQ��GLQGLQJ��$&

��������%.670�,QGRQHVLD��$OO�ULJKWV�UHVHUYHG

3HQGDKXOXDQ

,QGRQHVLD� GHQJDQ� UDGLDVL� PDWDKDUL� UDWD�UDWD�
VHWLDS� KDUL� DGDODK� ���� N:�P� PHPEHULNDQ�
NRQWULEXVL�WHUKDGDS�SHQLQJNDWDQ�EHEDQ�SHQGLQJLQDQ�
UXDQJDQ� SDGD� JHGXQJ�� %HVDU� EHEDQ� SHQGLQJLQDQ�
UXDQJDQ� LQL� EHUGDPSDN� SDGD� NHEXWXKDQ� HQHUJL�
OLVWULN� XQWXN� VLVWHP� SHQJRQGLVLDQ� XGDUD��
3HQJJXQDDQ�HQHUJL�OLVWULN SDGD�EDQJXQDQ�NRPHUVLDO�
WHUPDVXN� \DQJ� WHUEHVDU� \DNQL� EHUNLVDU� DQWDU� ��� ±
����>�@�

8SD\D� SHXUXQDQ� EHEDQ� SHQGLQJLQDQ� \DQJ�
EHUDVDO� GDUL� UDGLDVL� PDWDKDUL� GDQ� GLWHUXVNDQ�
PHOHZDWL� GLQGLQJ� DGDODK� GHQJDQ� SHQJJXQDDQ�

ODSLVDQ� GDQ� ZDUQD� FDW�� PHQDPEDKNDQ� DZQLQJ� GL�
GHSDQ� GLQGLQJ�� SHQDPEDKDQ� 3&0� GDQ� YHUWLNDO
JDUGHQ�� 3HQJJXQDDQ� ODSLVDQ� FDW� VHEDJDL� LQVXODVL�
WHUPDO�GDSDW�PHQXUXQNDQ�HQHJL�WHUPDO�\DQJ�PDVXN�
VHEHVDU ���� � ��� >�@�� 3HQDPEDKDQ� DZQLQJ GL�
GHSDQ� GLQGLQJ� XQWXN� PHQJXUDQJL� UDGLDVL� PDWDKDUL�
ODQJVXQJ� NH� GLQGLQJ� GDSDW� PHQJXUDQJL� HQHUJL�
WHUPDO�\DQJ�PDVXN�PHQFDSDL���� >�@��%HJLWX�MXJD�
GHQJDQ� SHQJJXQDDQ 3&0� VHEDJDL� PDWHULDO�
SHQDPEDK� SDGD� GLQGLQJ� GDSDW� PHQJXUDQJL�
NRQVXPVL� HQHUJL� EDQJXQDQ VHEHVDU� ��� >�@�
9HUWLFDO� JUHHQLQJ \DQJ� VHNDUDQJ� VHGDQJ� GLJLDWNDQ�
GDSDW� PHQJXUDQJL� WHPSHUDWXU� EDQJXQDQ� KLQJJD�
���� >�@�
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7HPSHUDWXU� XGDUD� UDWD�UDWD� PLQLPXP� SDGD�
PDODP� KDUL� GL� ,QGRQHVLD� PHQFDSDL� ����R&�
PHXSDNDQ�SRWHQVL�\DQJ�EDJXV�XQWXN�DSOLNDVL�3&0�
SDGD� EDQJXQDQ� XQWXN�PHQ\HUDS� HQHUJL� WHUPDO� GDUL�
UDGLDVL� PDWDKDUL� >�@�� 1DPXQ� ULVHW� WHQWDQJ�
SHQJJXQDDQ�3&0�SDGD� GLQGLQJ� XQWXN�PHQJXUDQJL�
HQHUJL� WHUPDO� \DQJ� PDVXN� PHODOXL� GLQGLQJ LQL� GL�

,QGRQHVLD�PDVLK�VHGLNLW�GLDQWDUDQ\D�DGDODK�VHEDJDL�
EHULNXW�� ,QGDUWRQR� ����� PHQJJXQDNDQ� 3&0� GDUL�
PLQ\DN� NHODSD� \DQJ� VXGDK� GLHQNDSVXODVL� VHEDJDL�
PDWHULDO� EDWDNR� GDSDW� PHQJXUDQJL� EHEDQ� SXQFDN��
>�@�� ,UV\DG�GNN��������PHQJJXQDNDQ�3&0�PLQ\DN�
NHODSD�>�@��

*DPEDU����7HPSHUDWXU�XGDUD�PLQLPX�UDWD�UDWD�VHWLDS�3URYLQVL�GL�,QGRQHVLD >�@

3&0� XQWXN� DSOLNDVL� VHEDJDL� SHQ\HUDS� HQHUJL�
WHUPDO�SDGD�GLQGLQJ�GLSLOLK GHQJDQ�PHPSHUKDWLNDQ�
WHPSHUDWXU� SHUXEDKDQ� IDVDQ\D� \DNQL� WLGDN� OHELK�
UHQGDK� GDUL� WHPSHUDWXU� XGDUD� PLQLPXP��
3HUV\DUDWDQ� LQL�GLSLOLK�DJDU�3&0�GDSDW�PHQJDODPL�
SHUXEDKDQ�IDVD�VHKLQJJD�NHPXGLDQ�GDSDW�EHUIXQJVL�
NHPEDOL� PH\HUDS� HQHUJL� WHUPDO�� %HEHUDSD� 3&0�
\DQJ�FRFRN�XQWXN�NRQGLVL�GL�,QGRQHVLD�EHUGDVDUNDQ�
WHPSHUDWXU�SHUXEDKDQ�IDVDQ\D� VHSHUWL�GLSHUOLKDWNDQ�
SDGD�7DEHO���

7DEHO��� 3&0�\DQJ�SRWHQVLDO�GLDSOLNDVLNDQ�GL�GLQGLQJ

0DWHULDO
7I

�R&�
/I

�N-�.J�
N

�:�P�.�
5HI

3DUDIILQ�&��±&�� ���� �� ��� � �
3DUDIILQ�&��±&�� ��±�� ��� ������V� ��
&DSULF±ODXULF�DFLG�

����±����
�� ��� � ��

'LPHWK\O�VDEDFDWH �� ���±��� � ��
0\VWLULF�DFLG�&DSULF�
DFLG�����±����

�� ����� ����� ��

6�� �� ��� ����� ��
6�� �� ��� ����� ��

&OLP6HO�&�� �� ��� ���±��� ��
0LQ\DN�.HODSD ����� ����� ���� ��

(QHUJL� GDUL� UDGLDVL� PDWDKDUL� \DQJ� GLWHULPD�
GLQGLQJ� NHPXGLDQ� PHUDPEDW� VHFDUD� NRQGXNVL�
PHOHZDWL� ODSLVDQ� GDDQ� PDWHULDO� GLQGLQJ�� /DMX�
SHUSLQGDDQ� SDQDV� SDGD� GLQGLQJ� VDQJDW� GLSHQJDUXKL�
ROHK NRQGXNWLYLWDV� WHUPDO� PDVLQJ�PDVLQJ� ODSLVDQ�
GDQ�PDWHULDO��/DMX�SHUSLQGDKDQ�SDQDV�SDGD�GLQGLQJ�
GLSHUOLKDWNDQ�GDODP�EHQWXN�VNHPD�SDGD�*DPEDU���

3DGD� SHUPXNDDQ� GLQGLQJ� OXDU� WHUMDGL� SHUSLQGDKDQ�
SDQDV� VHFDUD� NRQYHNVL��+DO�\DQJ� VDPD� MXJD� WHUMDGL�
SDGD� SHUPXNDDQ� GLQGLQJ� EDJLDQ� GDODP�� /DMX�
SHUSLQGDKDQ� SDQDV� NRQYHNVL� GDSDW� GLSHUROHK�
GHQJDQ PHQJJXQDNDQ� 3HUVDPDDQ� ��� 6HGDQJNDQ�
SDGD� PDWHULDO� GLQGLQJ� WHUMDGL� SHUSLQGDKDQ� SDQDV�
NRQGXNVL��/DMX�SHUSLQGDKDQ�SDQDV�GLSHQJDUXKL�ROHK�
NRQGXNWLYLWDV� WHUPDO� PDVLQJ�PDVLQJ� PDWHULDO
GLQGLQJ�� /DMX� SHUSLQGDKDQ SDQDV� NRQGXNVL� GDSDW�
GLKLWXQJ�GHQJDQ�PHQJJXQNDQ�3HUVDPDDQ���

ሶݍ ൌ ݄ ή ܣ ή οܶ ���

ݍ ൌ
௞ήο்

ο௑
���

*DPEDU� ���6NHPD�SHUSLQGDKDQ�SDQDV�PHOHZDWL�GLQGLQJ

'DWD� NRQGXNWLYLWDV� WHUPDO� ODSLVDQ� GDQ� PDWHULDO�
GLQGLQJ�GLSHUOLKDWNDQ�SDGD�7DEHO���

7DR 7
DLK

R
K
L

5
�

5
�

5
�

5
�

5
�
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7DEHO��� 6LIDW�VLIDW�PDWHULDO�GLQGLQJ

-HQLV�PDWHULDO
N

�:�P�.�
&S

�N-�NJ�.�
U

�NJ�P��
5HI

0DWHULDO�LVRODVL ���� ���� ����� >��@
%HWRQ ���� ���� ����� >��@
%DWD ��� ���� ��� >��@
3OHVWHU ��� ���� ����� >��@

%DWD�EHURQJJD ���� ���� ����� >��@
6HPHQ�SHODSLV�$FL ���� ���� ����� >��@
%HUGDVDUNDQ� KDO� GL� DWDV�� XQWXN� PHQJXUDQJL�

SHUSLQGDKDQ� WHUPDO� NH� UXDQJDQ� PHOHZDWL� GLQGLQJ�
SHUOX�GLODNXNDQ�NDMLDQ�SHQJDUXK�SHQJJXQDDQ��3&0�
SDGD� GLQGLQJ� WHUKDGDS� QLODL� SHUSLQGDKDQ� HQHUJL�
WHUPDO� NHVHOXUXKDQ� �RYHUDOO� WHUPDO� WUDQVIHU� YDOXH
GLQJNDW� 2779��� 7XMXDQ� SHQHLOLWDQ� LQL� DGDODK�
PHPSHUROHK� QLODL� 2779� SDGD� GLQGLQJ� \DQJ�
GLWDPEDK� 3&0� GDQ� SHUVHQWDVH SHQXUXQDQ� QLODL�
2779Q\D GLEDQGLQJNDQ�GHQJDQ�GLQGLQJ�VWDQGDU�

0HWRGH�3HQHOLWLDQ

0HWRGH� SHQHOLWLDQ� \DQJ� GLODNXNDQ� DGDODK�
DQDOLWLN� GHQJDQ� PHODNXNDQ� SHUKLWXQJDQ�
PHQJJXQDNDQ� SHUVDPDDQ� SHUVDPDDQ� \DQJ� WHUNDLW��
6LIDW� PDWHULDO� GDQ� JHRPHWUL� PDWHULDO GLQGLQJ�
GLSHUOLKDWNDQ�SDGD�7DEHO���

7DEHO��� 'DWD�ODSLVDQ�GLQGLQJ�\DQJ�GLWHOLWL

'LQGLQJ /DSLVDQ�GLQGLQJ '[
�P�

N
�:�Pā.�

'LQGLQJ��
�6WDQGDU�

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ ����� �����

3OHVWHU ����� �����
%DWDNR ����� �����
3OHVWHU ����� �����

/DSLVDQ�VHPHQ ����� �����
/DSLVDQ�FDW ����� �����

'LQGLQJ��
�3&0�0LQ\DN�

NHODSD�

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ ����� �����

3OHVWHU ����� �����
%DWDNR ����� �����
3OHVWHU ����� �����

/DSLVDQ�VHPHQ ����� �����
$OXPLQLXP Ϭ͕ϬϬϭ ϮϬϱ

3&0 Ϭ͕ϬϬϱ Ϭ͕ϲϮ
$OXPLQLXP Ϭ͕ϬϬϭ ϮϬϱ
7ULSOHNV Ϭ͕ϬϬϱ Ϭ͕ϮϮ

/DSLVDQ�FDW ����� �����
'LQGLQJ��
�3&0�
3DUDIILQ�

&��� &���

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ ����� �����

3OHVWHU ����� �����
%DWDNR ����� �����
3OHVWHU ����� �����

/DSLVDQ�VHPHQ ����� �����
$OXPLQLXP Ϭ͕ϬϬϭ ϮϬϱ

3&0 Ϭ͕ϬϬϱ Ϭ͕Ϯϭ
$OXPLQLXP Ϭ͕ϬϬϭ ϮϬϱ
7ULSOHNV Ϭ͕ϬϬϱ Ϭ͕ϮϮ

/DSLVDQ�FDW ����� �����

3HQHPSDWDQ 3&0� \DQJ� VXGDK� GLPDVXNNDQ� NH�
GDODP� ER[� DOXPLQLXP� DGDODK� SDGD� GLQGLQJ� EDJLDQ�
GDODP��GDQ�NHPXGLDQ GLWXWXS�GHQJDQ� WULSOHNV�\DQJ�
VXGDK�GLODSLVL�FDW��8UXWDQ�ODSLVDQ�GDQ�WHEDO�PDVLQJ�
PDVLQJ� ODSLVDQ� VHSHUWL� \DQJ� WHODK� GLMHODVNDQ� SDGD�
7DEHO� ��� 6LIDW�VLIDW� 3&0� \DQJ� GLJXQDNDQ� DGDODK�
VHSHUWL�GLSHUOLKDWNDQ�SDGD�7DEHO���

7DEHO��� 6LIDW�3&0�\DQJ�GLWHOLWL

0DWHULDO
7I

�R&�
/I

�N-�NJ�
U

�NJ�P��
0LQ\DN�NHODSD ������ ����� ���

3DUDIILQ�&���± &�� ���� �� ��� ���

3HUKLWXQJDQ� SHUSLQGDKDQ� SDQDV SDGD� EDJLDQ�
GLQGLQJ� GDSDW� GLODNXNDQ� GHQJDQ� PHQJKLWXQJ QLODL�
SHUSLQGDKDQ� HQHUJL� WHUPDO� NHVHOXUXKDQ� �RYHUDOO�
WHUPDO� WUDQVIHU� YDOXH GLQJNDW� 2779�� 2779�
GLJXQDNDQ� VHEDJDL� VDODK� VDWX� NULWHULD� HYDOXDVL�
NHPDPSXDQ� SHUSLQGDKDQ� WHUPDO� GLQGLQJ�� 'LQGLQJ�
GHQJDQ� 2779� \DQJ� UHQGDK� VDQJDW� EDLN� XQWXN�
PHQJXUDQJL� EHEDQ� WHUPDO� UXDQJDQ� 8QWXN�
PHPSHUROHK�2779�GDUL� VHEXDK� GLQGLQJ� GLODNXNDQ�
SHUKLWXQJDQ�PHQJJXQDNDQ�3HUVDPDDQ���
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$GD� EHEHUDSD� SHUVDPDDQ� XQWXN� PHQGXNXQJ�
SHUKLWXQJDQ�2779�LQL�\DNQL�
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3HUKLWXQJDQ� 2779� SDGD� GLQGLQJ� LQL� GLODNXNDQ�
SDGD� EDQJXQDQ� GL� -DNDUWD� GHQJDQ� SRVLVL ����R /6��
GDQ� SDGD� WDQJJDO� �� $JXVWXV� ����� 3RVLVL� GLQGLQJ�
DGDODK� YHUWLNDO� GDQ� PHQJKDGDS� NH� DUDK� XWDUD�
GHQJDQ�OXDV���P��

+DVLO�GDQ�3HPEDKDVDQ

3HUKLWXQJDQ�2779�GLPXODL�GHQJDQ�PHQJKLWXQJ�
NRHILVLHQ� SHUSLQGDKDQ� SDGD� WRWDO� GLQGLQJ� �8Z���
+DVLO�SHUKLWXQJDQ�NRHILVLHQ�SHUSLQGDKDQ�SDQDV�WRWDO�
XQWXN� PDVLQJ�PDVLQJ� GLQGLQJ� GLSHUOLKDWNDQ� SDGD�
7DEHO����

3HQDPEDKDQ� ODSLVDQ� 3&0� GDSDW� PHQJXUDQJL�
NRHILVLHQ� SHUSLQGDKDQ� SDQDV� WRWDO� GLQGLQJ�
GLEDQGLQJNDQ� GLQGLQJ� VWDQGDU�� +DO� LQL� GLVHEDENDQ�
ROHK� QLODL� NRQGXNWLYLWDV� WHUPDO� 3&0� GDQ� WULSOHNV�
\DQJ�UHODLI�UHQGDK�
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7DEHO��� .RHILVLHQ�SHUSLQGDKDQ�SDQDV�WRWDO�GLQGLQJ

'LQGLQJ /DSLVDQ�GLQGLQJ
5

�P�ā.�
:�

8Z

�:�P�ā.�

'LQGLQJ��
�VWDQGDU�

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ �����

3OHVWHU �����
%DWDNR �����
3OHVWHU �����

/DSLVDQ�VHPHQ �����
/DSLVDQ�FDW �����
.RQYHNVL�

SHUPXNDDQ�OXDU
�����

.RQYHNVL�
SHUPXNDDQ�GDODP

�����

'LQGLQJ��
�3&0�
PLQ\DN�
NHODSD�

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ �����

3OHVWHU �����
%DWDNR �����
3OHVWHU �����

/DSLVDQ�VHPHQ �����
$OXPLQLXP ���(���

3&0 �����
$OXPLQLXP ���(���
7ULSOHNV �����

/DSLVDQ�FDW �����
.RQYHNVL�

SHUPXNDDQ�OXDU
�����

.RQYHNVL�
SHUPXNDDQ�GDODP

�����

'LQGLQJ��
�3&0�
3DUDIILQ�

&���± &���

/DSLVDQ�FDW ����� �����
/DSLVDQ�VHPHQ �����

3OHVWHU �����
%DWDNR �����
3OHVWHU �����

/DSLVDQ�VHPHQ �����
$OXPLQLXP ���(���

3&0 �����
$OXPLQLXP ���(���
7ULSOHNV �����

/DSLVDQ�FDW �����
.RQYHNVL�

SHUPXNDDQ�OXDU
�����

.RQYHNVL�
SHUPXNDDQ�GDODP

�����

3HQDPEDKDQ� ODSLVDQ� 3&0� GDSDW� PHQJXUDQJL�
NRHILVLHQ� SHUSLQGDKDQ� SDQDV� WRWDO� GLQGLQJ
GLEDQGLQJNDQ� GLQGLQJ� VWDQGDU�� +DO� LQL� GLVHEDENDQ�
ROHK QLODL� NRQGXNWLYLWDV� WHUPDO� 3&0� GDQ� WULSOHNV�
\DQJ�UHODLI�UHQGDK�

3HUKLWXQJDQ� 2779 GLODNXNDQ� PHQJJXQDNDQ�
3HUVDPDDQ� �� GHQJDQ� PHPSHUKDWLNDQ� OHWDN�
EDQJXQDQ�\DNQL�GL�-DNDUWD�GHQJDQ�SRVLVL ����R /6��
GDQ� SDGD� WDQJJDO� �� $JXVWXV� ������ /HWDN�� WDQJJDO�
GDQ� ZDNWX� VDQJD�PHPSHQJDUXKL� VXGXW� SHQ\LQDUDQ�
PDWDKDUL� WHUKDGDS� GLQGLQJ�� +DVLO� SHUKLWXQJDQ�
2779� GDUL� MDP� ����� :,%� VDPSDL� GHQJDQ� ������
:,%�GLSHUOLKDWNDQ�SDGD�*DPEDU����

*DPEDU� ���3HUEDQGLQJDQ�2779�GLQGLQJ�

2779� SDGD� SDJL� PDVLK� UHQGDK� GDQ� FHQGHUXQJ�
PHQLQJNDW�VHLULQJ�GHQJDQ�SHUJHUDNDQ�PDWDKDUL�GDQ�
PHQFDSDL� SXQFDN� SDGD� MDP� ������� VHUWD� NHPEDOL�
PHQXUXQ�VDPSDL�VRUH�KDUL��3HQJJXQDDQ�3&0�GDSDW�
PHQXUXQNDQ� 2779� GLQGLQJ�� 5DWD�UDWD� SHQXUXQDQ�
2779 KDULDQ DGDODK� ����� XQWXN� GLQGLQJ� GHQJDQ�
3&0� PLQ\DN� NHODSD� GDQ� ������ XQWXN� GLQGLQJ�
GHQJDQ� 3&0� 3DUDIILQ� &��� ± &���� 3HQXUXQDQ�
2779� LQL� DGDODK� DNLEDW� SHQDPEDKDQ� 3&0� GDQ�
ODSLVDQ�WULSOHNV�\DQJ�PHPLOLNL�NRQGXNWLYLWDV�WHUPDO�
\DQJ� UHODWLI� UHQGDK�� +DVLO� SHUKLWXQJDQ� 2779� LQL�
EHOXP�PHOLEDWNDQ�SHUXEDKDQ�IDVD�SDGD�3&0��

*DPEDU� ���2779�GLQGLQJ�GHQJDQ�3&0�PLQ\DN�NHODSD�
GDQ�PHOLEDWNDQ�SURVHV�SHUXEDKDQ�IDVD

*DPEDU� ���2779�GLQGLQJ�GHQJDQ�3&0�3DUDIILQ�&���±
&���GDQ�PHOLEDWNDQ�SURVHV�SHUXEDKDQ�IDVD
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(QHUJL� WHUPDO� \DQJ PDVXN� NH� GLQGLQJ� GLVHUDS�
ROHK� 3&0� VHKLQJJD� PHQJDODPL� SURVHV� SHUXEDKDQ�
IDVD�� (QHUJL� \DQJ� GLVHUDS� ROHK� 3&0� VHEDQGLQJ�
GHQJDQ�SDQDV�ODWHQ�IXVL�\DQJ�GLPLOLNLQ\D��'DUL�KDVLO�
SHUKLWXQJDQ�XQWXN� OXDV���P���3&0�PLQ\DN�NHODSD�
GHQJDQ� PDVVD� ����� NJ� PDPSX� PHQ\HUDS� HQHUJL�
WHUPDO�VHEHVDU��������N-��6HGDQJNDQ�3&0�3DUDIILQ�
&���± &���GHQJDQ�PDVVD������NJ�PDPSX�PHQ\HUDS�
HQHUJL� WHUPDO� VHEHVDU� ��������� N-�� (QHUJL� WHUPDO�
\DQJ� PDVXN� PHOHZDWL� GLQGLQJ� DNDQ� GLVHUDS� ROHK�
3&0�WHUOHELK�GDKXOX�VDPSDL�WHUMDGL�SHUXEDKDQ�IDVD��
3URVHV� LQL� GDSDW�PHQJKDODQJL� HQHUJL� WHUPDO�PDVXN�
NH�GDODP�UXDQJDQ��%HUGDVDUNDQ�KDO�LQL�PDND�2779�
GLQGLQJ�\DQJ�GLWDPEDKNDQ�3&0�GHQJDQ�PHOLEDWNDQ�
SURVHV� SHUXEDKDQ� IDVD� WHUOLKDW� SDGD�*DPEDU� �� GDQ�
*DPEDU���

'LQGLQJ� GHQJDQ� 3&0� 3DUDIILQ� &��� ± &���
PHPLOLNL�NHPDPSXDQ�SH\HUDSDQ�HQHUJL�WHUPDO�\DQJ�
OHELK� EHVDU� GLEDQGLQJNDQ� GLQGLQJ� GHQJDQ� 3&0�
PLQ\DN�NHODSD��3HUVHQWDVH�HQHUJL�WHUPDO�\DQJ�GDSDW�
GLVHUDS� PDVLQJ�PDVLQJ� 3&0� GDUL� HQHUJL� WHUPDO�
KDULDQ� \DQJ� PDVXN� PHOHZDWL� GLQGLQJ� SHU� PHWHU�
SHUVHJL� DGDODK� ������ XQWXN� 3&0� PLQ\DN� NHODSD�
GDQ�������XQWXN�3&0�3DUDIILQ�&���± &���

.HVLPSXODQ

3HQDPEDKDQ� 3&0� SDGD� EDJLDQ� GDODP� GLQGLQJ�
GDSDW� PHQJXUDQJL� 2779� UDWD�UDWD� KDULDQ� GLQGLQJ�
\DNQL� ����� XQWXN� GLQGLQJ� GHQJDQ� 3&0� PLQ\DN�
NHODSD� GDQ� ������ XQWXN� GLQGLQJ� GHQJDQ� 3&0�
3DUDIILQ� &��� ± &��� 'HQJDQ� PHOLEDWNDQ SURVHV�
SHUXEDKDQ�IDVD�3&0�GDODP�PHQ\HUDS�HQHUJL�WHUPDO�
\DQJ� PDVXN� NH� GDODP� GLQGLQJ� PDND� GDSDW�
PHPSHUODPEDW� PDVXNQ\D� HQHUJL� WHUPDO� NH� GDODP�
UXDQJDQ��(QHUJL� WHUPDO�\DQJ�GDSDW�GLVHUDS�PDVLQJ�
PDVLQJ�3&0�GDUL�HQHUJL�WHUPDO�KDULDQ�\DQJ�PDVXN�
PHOHZDWL� GLQGLQJ� SHU� PHWHU� SHUVHJL� DGDODK� ������
XQWXN�3&0�PLQ\DN�NHODSD�GDQ�������XQWXN�3&0�
3DUDIILQ�&���± &���

3HQJKDUJDDQ

7LP� SHQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� SDGD�
8QLYHUVLWDV� /DPSXQJ� \DQJ� WHODK� PHPELD\DL�
SHQHOLWLDQ� LQL� GHQJDQ� VNLP� 3HQHOLWLDQ� 8QJJXODQ�
3HUJXUXDQ�7LQJJL��3837��WDKXQ�����
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&KDUDFWHUL]DWLRQ� RI� WKH� HIIHFWV� RI� LQVXODWLQJ�

ZDOO�SDLQW RQ�VSDFH�FRQGLWLRQLQJ�URRP��-RXUQDO�
RI�7KHUPDO�(QJLQHHULQJ 9RO����1R�����������

>�@ 'XERLV�� 0�&�� DQG� $UFK�� 0��� ������ $ZQLQJ�
DQG� VRODU�SURWHFWLYH� JOD]LQJ� IRU� HIILFLHQW�
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