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6HGLPHQW�,QSXW�$QDO\VLV�6LQFH�/DVW�3OHLVWRFHQH�LQ�1RUWK�3DSXD�:DWHUV��
3DFLILF�2FHDQ

$GULDQXV�'DPDQLN���.KRLULO�$QZDU�0DU\XQDQL���6HSWULRQR�+DUL�1XJURKR���3XUQD�6XODVW\D�3XWUD�

� 1SPHSBN�4UVEJ�5FLOJL�(FPMPHJ�'BLVMUBT�*MNV�EBO�5FLOPMPHJ�,FCVNJBO�*OTUJUVU�5FLOPMPHJ�#BOEVOH�+M��(BOFTIB�/P�����
#BOEVOH������

� 1VTBU�3JTFU�(FPUFLOPMPHJ�#BEBO�3JTFU�EBO�*OPWBTJ�/BTJPOBM�+M��4BOHLVSJBOH�#BOEVOH������

&NBJM��DGULDQXVGDPDQLN#JPDLO�FRP��NKRLULO�DQZDU�P#LWE�DF�LG��KDUU\�OLSL#JPDLO�FRP��SXUQD�SXWUD#JPDLO�FRP

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

� 3HUDLUDQ� ,QGRQHVLD�� VDODK� VDWXQ\D� 3HUDLUDQ� 8WDUD� 3DSXD�� PHPLOLNL� SHUDQ� SHQWLQJ� GDODP� VLUNXODVL� JOREDO�� \DLWX
VHEDJDL� VDODK� VDWX� SLQWX�PDVXN�$UOLQGR� \DQJ�PHQJDOLU� GDUL� 6DPXGUD� 3DVLILN�PHQXMX� 6DPXGUD� +LQGLD�� 5HNRQVWUXNVL
SHUXEDKDQ�LQSXW�VHGLPHQ�VHMDN�a���ULEX�WDKXQ�ODOX�GLODNXNDQ�SDGD�VDPSHO�VHGLPHQ�ODXW�GDODP��26�����VHSDQMDQJ����
FP�\DQJ�GLDPELO�GDUL�NHGDODPDQ������P�GL�3HUDLUDQ�8WDUD�3DSXD��6DPXGUD�3DVLILN��6DPSHO�GLDPELO�SDGD�(NVSHGLVL�1XVD
0DQJJDOD������GHQJDQ�PHQJJXQDNDQ�SHQJLQWL�JUDYLWDVL�SDGD�.DSDO�5LVHW�%DUXQD�-D\D�9,,,��5HNRQVWUXNVL�LQSXW�VHGLPHQ
GLODNXNDQ�EHUGDVDUNDQ�GDWD�NDQGXQJDQ�XQVXU�NLPLD�)H��7L��GDQ�5E�GDQ�QRUPDOLVDVL�XQVXU�GDUDW�WHUKDGDS�XQVXU�ODXW��,QSXW
VHGLPHQWDVL�\DQJ�WLQJJL�GLWXQMXNNDQ�SDGD�3OHVLWRVHQ�$NKLU��a��������ULEX�WDKXQ�%3��\DQJ�NHPXGLDQ�PHQXUXQ�SDGD�SDGD
a�������� ULEX� WDKXQ�%3�\DQJ�GLLQWHUSUHWDVLNDQ� EHUNDLWDQ�GHQJDQ� SHULVWLZD�<RXQJHU�'U\DV�� 3DGD�.DOD�+RORVHQ�� LQSXW
VHGLPHQ�\DQJ�WLQJJL�GLWXQMXNNDQ�SDGD�a����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3��GDQ�LQSXW�VHGLPHQ�\DQJ�UHQGDK�SDGD
a�����ULEX�WDKXQ�%3�GDQ�a����ULEX�WDKXQ�%3�
.DWD�NXQFL��JHRNLPLD�XQVXU�MHMDN��LQSXW�VHGLPHQ��6DPXGUD�3DVLILN�

$%675$&7

,QGRQHVLDQ�ZDWHUV�� HVSHFLDOO\�1RUWK�3DSXD�:DWHUV�� KDYH� DQ� LPSRUWDQW� UROH� LQ� JOREDO� FLUFXODWLRQ�� DV� RQH� RI� WKH
HQWUDQFHV�IRU�7KH�,QGRQHVLDQ�7KURXJKIORZ��,7)���5HFRQVWUXFWLRQ�RI�VHGLPHQW�LQSXW�VLQFH�a���N�\HDUV�ZHUH�FDUULHG�RXW�RQ
D�����FP�ORQJ�GHHS�VHD�VHGLPHQW�VDPSOHV��26�����WDNHQ�IURP������P�GHSWK�LQ�WKH�1RUWK�3DSXD�:DWHUV��3DFLILF�2FHDQ�
6DPSOHV�ZHUH� WDNHQ�DW� WKH������0DQJJDOD�([SHGLWLRQ�XVLQJ�JUDYLW\�FRUHU�RQ� WKH�%DUXQD�-D\D�9,,,�5HVHDUFK�9HVVHO�
5HFRQVWUXFWLRQ� RI� VHGLPHQW� LQSXW� ZHUH� FDUULHG� RXW� EDVHG� RQ� GDWD� RQ� WKH� FKHPLFDO� FRQWHQWV� RI� )H�� 7L�� DQG� 5E� DQG
QRUPDOL]HG� WHUUHVWULDO� HOHPHQWV� E\� PDULQH� HOHPHQWV�� +LJK� VHGLPHQWDWLRQ� LQSXWV� ZHUH� VKRZQ� LQ� WKH� /DWH� 3OHLVWRFHQH
�a��������N�\HDUV�%3��DQG�GHFUHDVHG�DW�a��������N�\HDUV�%3�ZKLFK�LV�LQWHUSUHWHG�UHODWHG�WR�WKH�<RXQJHU�'U\DV�HYHQW��,Q
WKH�+RORFHQH��KLJK�VHGLPHQW� LQSXWV�ZHUH�VKRZQ�DW�a����N�\HDUV�%3�DQG�a������ WKRXVDQG�\HDUV�%3��DQG�ORZ�VHGLPHQW
LQSXWV�DW�a�����N�\HDUV�%3�DQG�a����N�\HDUV�%3�
.H\ZRUG��JHRFKHPLFDO�WUDFH�HOHPHQWV��VHGLPHQW�LQSXW��3DFLILF�2FHDQ�

.RQWULEXVL�
6HPXD�NRQWULEXWRU�PHPLOLNL�NRQWULEXVL�\DQJ�VDPD�VHEDJDL�SHQXOLV�XWDPD�
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3(1'$+8/8$1
3HUDLUDQ� ,QGRQHVLD� PHPLOLNL� SHUDQ� SHQWLQJ� GDODP

VLUNXODVL� JOREDO� �JOREDO� VFDOH� RFHDQLF� EHOW��� 6HEDJDL
QHJDUD� NHSXODXDQ� \DQJ�GLDSLW� ROHK�6DPXGUD�3DVLILN� GDQ
6DPXGUD�+LQGLD��,QGRQHVLD�PHPLOLNL�SHUDQ�VHEDJDL�SLQWX
PDVXN�EDJL�PDVVD�DLU�\DQJ�PHOLQWDV�GDUL�6DPXGUD�3DVLILN
PHQXMX�6DPXGUD�+LQGLD��+DVDQXGLQ���������

%HUGDVDUNDQ� GDWD� 7LP�2VHDQRJUDIL� SDGD� (NVSHGLVL
1XVD�0DQJJDOD�������6XULQDWL�DQG�&RUYLDQDZDWLH��������
GLQDPLND� RVHDQRJUDIL� GL� 3HUDLUDQ� 8WDUD� 3DSXD� VHFDUD
GRPLQDQ�GLSHQJDUXKL�ROHK�VLUNXODVL�PDVVD�DLU�GDODP�VNDOD
UHJLRQDO� GL� 6DPXGHUD� 3DVLILN�� $QDOLVLV� PHQJJXQDNDQ
GLDJUDP� 7�6� �7HPSHUDWXU�6DOLQLWDV��� PHQ\LPSXONDQ
EDKZD�PDVVD�DLU�GL�3HUDLUDQ�8WDUD�3DSXD�WHUEDJL�PHQMDGL
WLJD� MHQLV� \DLWX� ��� PDVVD� DLU� 6RXWK� 3DFLILF� 6XEWURSLFDO
:DWHU� �636:�� NHGDODPDQ� �±���� P�� �*RUGRQ�� �����
(PHU\�� ������ 6SULQWDOO� HW� DO��� ������ 6XULQDWL�� ������� ��
PDVVD� DLU� $QWDUWLF� ,QWHUPHGLDWH� :DWHU� �$$,:�
NHGDODPDQ����±�����P����(PHU\��������)LQH�GNN��������
GDQ� ��� PDVVD� DLU� &LUFXPSRODU� 'HHS� :DWHU� �&':�
NHGDODPDQ�����P±GDVDU�SHUDLUDQ���(PHU\���������

3HQHOLWLDQ�PHQJHQDL�FXUDK�KXMDQ�GL� ,QGRQHVLD�\DQJ
GLODNXNDQ�ROHK�$OGULDQ�GDQ�6XVDQWR��������PHQXQMXNNDQ
EDKZD� LNOLP� GL� ,QGRQHVLD� GDSDW� GLEDJL� PHQMDGL� WLJD
EDJLDQ� PHQXUXW� WLQJNDW� FXUDK� KXMDQQ\D� �*DPEDU� ���
5HJLRQ� $�� EDJLDQ� VHODWDQ� GDQ� WHQJDK� ,QGRQHVLD
GLSHQJDUXKL� ROHK� PRQVXQ� EDUDW
GD\D��$XVWUDOLD��GDQ�PRQVXQ�$VLD�
5HJLRQ� %�� EDJLDQ� EDUDW� ODXW
,QGRQHVLD�GHQJDQ�GXD�SXQFDN�FXUDK
KXMDQ� SHU� WDKXQ� EHUNDLWDQ� GHQJDQ
SHUJHVHUDQ� ,QWHU�7URSLFDO
&RQYHUJHQFH�=RQH� �,7&=��PRQVXQ
$VLD�� GDQ� 5HJLRQ� &�� ZLOD\DK
0DOXNX� �UXWH� WLPXU� $UOLQGR�
GLSHQJDUXKL� (O� 1LxR� 6RXWKHUQ
2VFLOODWLRQ� �(162�� GDQ� $UOLQGR�
'DHUDK� SHQHOLWLDQ� WHUOHWDN� GL� 3HUDLUDQ� 8WDUD� 3DSXD�
ZLOD\DK�EDUDW�6DPXGUD�3DVLILN�GDQ�GLLQWHUSUHWDVLNDQ�WLGDN
KDQ\D� PHUXSDNDQ� EDJLDQ� GDUL� 5HJLRQ� &� \DQJ� WLQJNDW
FXUDK� KXMDQQ\D� GLSHQJDUXKL� ROHK� VLUNXODVL� VDPXGUD� GDQ
EHUNDLWDQ� GHQJDQ� (162�� QDPXQ� MXJD� GLSHQJDUXKL� ROHK
IDNWRU� ODLQ� VHSHUWL� PRQVRRQ�� $UOLQGR�� GDQ� DUXV� (GG\
�*DPEDU����

6HODLQ�VHEDJDL�SLQWX�PDVXN�$UOLQGR��3HUDLUDQ�8WDUD
3DSXD� PHUXSDNDQ� EDJLDQ� GDUL� VLUNXODVL� JOREDO� GDQ
GLSHQJDUXKL� ROHK�(162� �*RUGRQ�� ������ 6SULQWDOO� HW� DO��
������ 6XULQDWL�� ������� (162� PHUXSDNDQ� SROD� LNOLP
EHUXODQJ� \DQJ� PHOLEDWNDQ� VLUNXODVL� DLU� GDQ� SHUXEDKDQ
VXKX� GL� 6DPXGUD� 3DVLILN�� 3KLODQGHU� ������� GDQ� 12$$
�������PHQJDUWLNDQ�EDKZD�NRQGLVL�(O�1LxR�GLLQGLNDVLNDQ
GHQJDQ� WLQJJLQ\D� WHNDQDQ� GL� DWDV� 3DVLILN� EDJLDQ� EDUDW�
DQJLQ� SDVDW�\DQJ�PHOHPDK�� GDQ�NRODP� DLU� SDQDV�3DVLILN
%DUDW�� :3:3� �:HVW� 3DFLILF� :DUP� 3RRO�� EHUJHVHU� NH
EDJLDQ� WLPXU�� NRQVHNXHQVL�GDUL� SHULVWLZD� WHUVHEXW� DGDODK
SHQXUXQDQ� VXKX� SHUPXNDDQ� ODXW� �63/��� SHQGDQJNDODQ
WHUPRNOLQ�GDQ�SHQXUXQDQ�FXUDK�KXMDQ�VHFDUD�VLJQLILNDQ�GL

6DPXGUD�3DVLILN�%DUDW� DQWDUD� ODLQ� EDJLDQ�$VLD�7HQJJDUD
�WHUPDVXN� GL� GDHUDK� SHQHOLWLDQ��� 6HEDOLNQ\D�� GL� GDHUDK
WLPXU�3DVLILN�FXUDK�KXMDQ�PHQLQJNDW��XSZHOOLQJ�PHOHPDK�
SHQGDODPDQ� WHUPRNOLQ�� GDQ� SHQXUXQDQ� QXWULVL�� 3DGD
NRQGLVL� /D� 1LxD�� 63/� DNDQ� OHELK� UHQGDK�� WHUMDGL
SHQGDQJNDODQ� WHUPRNOLQ�� GDQ� SHQLQJNDWDQ� XSZHOOLQJ� GL
3DVLILN� EDJLDQ� WLPXU�� VHGDQJNDQ� GL� GDHUDK� SHQHOLWLDQ
�3DVLILN� EDUDW� SDGD� XPXPQ\D�� WHUMDGL� SHQLQJNDWDQ� 63/�
SHQLQJNDWDQ� FXUDK� KXMDQ� GDQ� SHQGDODPDQ� WHUPRNOLQ
�*DPEDU����3KLODQGHU�������12$$���������

8QWXN� PHQJHWDKXL� SHUXEDKDQ� LNOLP�� VDODK� VDWXQ\D
SHUXEDKDQ� FXUDK� KXMDQ� PHQMDGL� VDQJDW� PHQGDVDU� XQWXN
GLNHWDKXL�� 3HUXEDKDQ� FXUDK� KXMDQ� GDSDW� MXJD
PHQJDNLEDWNDQ� SHUXEDKDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW
GLUHNRQVWUXNVL� EHUGDVDUNDQ� GDWD� NDQGXQJDQ� XQVXU�
3HQHOLWLDQ� SHUXEDKDQ� LNOLP� WHODK� GLODNXNDQ� ROHK
0DU\XQDQL� ������� GL� 7HOXN� &HQGUDZDVLK�� *XVWLDQWLQL� HW
DO���������GL�/DXW�+DOPDKHUD�\DQJ�PHUXSDNDQ�ORNDVL�MDOXU
PDVXN� ,7)�� 'DPDQLN� GNN�� ������� WHODK� PHODNXNDQ
UHNRQVWUXNVL� VXKX� SHUPXNDDQ� ODXW� �667�� GDUL� GDWD
IRUDPLQLIHUD�GL� ORNDVL� SHQHOLWLDQ� \DQJ�PHQXQMXNNDQ�GXD
SROD� \DLWX� 3OHVLWRVHQ� GDQ� +RORVHQ� GDQ� MXJD� GDSDW
PHQXQMXNNDQ� SHUXEDKDQ� DQWDUD� VXKX� \DQJ� OHELK� UHQGDK
SDGD� 3OHLVWRVHQ� WHUKDGDS� +RORVHQ�� 3HQHOLWLDQ� LQL
GLKDUDSNDQ�GDSDW�PHQMDGL�EDJLDQ�GDUL�VWXGL�SHQGDKXOXDQ
SDGD�NDZDVDQ� WHUOXDU� ,QGRQHVLD�GDQ�MDOXU�PDVXN�$UOLQGR
GL�,QGRQHVLD�

*DPEDU���� 3HPEDJLDQ� UHJLRQ� LNOLP� GL� ,QGRQHVLD� �$OGULDQ
GDQ� 6XVDQWR�� ������� 5HJLRQ� $� GLEDWDVL� JDULV�
5HJLRQ� %� GLEDWDVL� JDULV�WLWLN� SXWXV�SXWXV�� GDQ
5HJLRQ� &� GLEDWDVL� JDULV� SXWXV�SXWXV�� 7LWLN
PHUDK�PHQXQMXNNNDQ�ORNDVL�SHQHOLWLDQ�

*DPEDU����'LDJUDP�VNHPDWLN�NRQGLVL�(O�1LxR��QRUPDO��GDQ�/D�1LxD��12$$�������
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0(72'(
3HQJDPELODQ�GDWD�GLODNXNDQ�PHQJJXQDNDQ�SHQJLQWL

JUDYLWDVL��'DWD� VHGLPHQ� LQWL�GHQJDQ�NRGH�26����GLDPELO
GDUL�NHGDODPDQ������P��1XJURKR�DQG�'DPDQLN��������GL
3HUDLUDQ�8WDUD�3DSXD��6DPXGUD�3DVLILN��*DPEDU����SDGD
(NVSHGLVL�1XVD�0DQJJDOD������GDUL�.DSDO�5LVHW�%DUXQD
-D\D� 9,,,�� 6HGLPHQ� LQWL� VHSDQMDQJ� ���� FP� NHPXGLDQ
GLSRWRQJ�VHWLDS�VDWX�FP�PHQJKDVLONDQ�����VXEVDPSHO��

3HQHQWXDQ�XPXU�DEVROXW� VDPSHO� VHGLPHQ�GLODNXNDQ
GHQJDQ� PHWRGD� DQDOLVLV� $06� ��&
�UDGLRFDUERQ� GDWLQJ��� $QDOLVLV� LQL
GLODNXNDQ� SDGD� GXD� VDPSHO� \DLWX
EDJLDQ� WHQJDK� �NHGDODPDQ� �������
FP�� GDQ� EDJLDQ� SDOLQJ� EDZDK
�NHGDODPDQ� �������� FP�� GDUL
VHGLPHQ�LQWL��$QDOLVLV���&�GLODNXNDQ
WHUKDGDS� FDQJNDQJ� IRUDPLQLIHUD
SODQNWRQLN�\DQJ�WHUNDQGXQJ�GL�GDODP�VHGLPHQ��3UHSDUDVL
IRUDPLQLIHUD� GLODNXNDQ� GL� /DERUDWRULXP� 6HGLPHQWRORJL�
3XVDW� 5LVHW� *HRWHNQRORJL�� %5,1� �%DGDQ� 5LVHW� GDQ
,QRYDVL�1DVLRQDO��� VHPHQWDUD�DQDOLVLV�GDWLQJ� ��&�GHQJDQ
PHQJJXQDNDQ�DODW�$06���&�GLODNXNDQ�ROHK�/DERUDWRULXP
%HWD� $QDO\WLF� ,QF�� 0LDPL�� )ORULGD�� 7LJD� VSHVLHV
IRUDPLQLIHUD� \DQJ� GLSLOLK� XQWXN� DQDOLVLV� GDWLQJ� \DLWX
3XOOHQLDWLQD� VSS��� 1HRJORERTXDGULQD� VSS��� GDQ
*ORERURWDOLD� VSS��� NDUHQD� NHOLPSDKDQQ\D� \DQJ� WLQJJL
VHKLQJJD�YROXPH�VDPSHO�\DQJ�GLEXWXKNDQ�DODW�$06���&
�UDGLRFDUERQ�GDWLQJ��GDSDW�WHUFDSDL����PJ���+DVLO�DQDOLVLV
XPXU� NHPXGLDQ� GLNDOLEUDVLNDQ� WHUKDGDS� GDWDEDVH
0$5,1(��� \DQJ� PHUXSDNDQ� EDJLDQ� GDUL� SURJUDP
,17&$/������ �5HLPHU� HW� DO��� ������ %HWD�$QDO\WLF� ,QF��
������

$QDOLVLV� NDQGXQJDQ� XQVXU� NLPLD
GLODNXNDQ� GHQJDQ� LQWHUYDO� VDWX� FP
PHQJJXQDNDQ� DODW� SHPLQGDL� XQVXU
MHMDN��\DLWX�7KHUPR�1,721�;/�W����
$QDO\]HUV� GL� /DERUDWRULXP� .LPLD
6XPEHU� 'D\D� *HRORJL�� 3XVDW� 5LVHW
*HRWHNQRORJL��%5,1��8QVXU� )H��7L�
GDQ�5E�GLLQWHUSUHWDVLNDQ�VHEDJDL�LQSXW
VHGLPHQ� GDUDW� �'\SYLN� DQG� +DUULV�
������ 0HLVVQHU�� ������ 0ROOLHU�YRJHO
HW�DO���������%UDGOH\��������&URXGDFH
DQG� 5RWKZHOO�� ������� VHGDQJNDQ
LQWHQVLWDV� SHODSXNDQ� GLLQWHUSUHWDVLNDQ
GHQJDQ�PHQJJXQDNDQ�XQVXU�5E�GDQ�.�
8QVXU� 5E� FHQGHUXQJ� OHELK� EHUWDKDQ
SDGD� UHVLGX� KDVLO� SHODSXNDQ� �DNLEDW
DEVRUSVL� DWDX� EHUXEDK� PHQMDGL
OHPSXQJ��� VHKLQJJD� SDGD� SURVHV
SHODSXNDQ�\DQJ�OHELK�LQWHQV�DNDQ�OHELK
EDQ\DN�5E�\DQJ�GLKDVLONDQ�GDULSDGD�.
�1HVELWW�HW�DO����������8QVXU�&D�GDQ�6U
GLLQWHUSUHWDVLNDQ� VHEDJDL� KDVLO� GDUL
EDQ\DNQ\D� SURVHV� ELRJHQLN�� SUHGLNVL
NDQGXQJDQ� RNVLJHQ�� NDQGXQJDQ

NDUERQDW�GDQ�WUDQVJUHVL�ODXW��/DQJHU��������&URXGDFH�DQG
5RWKZHOO���������

+$6,/�'$1�3(0%$+$6$1
3HQHQWXDQ�8PXU
+DVLO� SHQHQWXDQ�XPXU� WHUGDSDW�SDGD�7DEHO����+DVLO

DQDOLVLV� XPXU� LQL� GLJXQDNDQ� XQWXN� PHQJHWDKXL� UDWD�UDWD
NHFHSDWDQ� VHGLPHQWDVL� GHQJDQ� DVXPVL� EDKZD� NHFHSDWDQ
VHGLPHQWDV�OLQLHU��PHQJDEDLNDQ�IDNWRU�IDNWRU�VHGLPHQWDVL

VHSHUWL�NRPSDNVL��PDVD�MHQLV�EXWLU��YLVNRVLWDV�IOXLGD��VHUWD
SDGD� NHGDODPDQ� �� PHWHU� PHZDNLOL� XPXU� �� WDKXQ�
.HFHSDWDQ� VHGLPHQWDVL� \DQJ� UHODWLI� WLQJJL� WHUMDGL� VHODPD
3OHLVWRVHQ�$NKLU� �VHEHOXP� ������ ���� ��� %3� DWDX� SDGD
NHGDODPDQ� ���±���� FP�� \DLWX� VHNLWDU� ������ FP�����
WDKXQ��VHGDQJNDQ�SDGD�+RORVHQ�3OLVWRVHQ�$NKLU���±�����
���� ��� %3� DWDX� SDGD� NHGDODPDQ� ������ FP�� PHPLOLNL
NHFHSDWDQ�VHGLPHQWDVL�\DQJ�OHELK�UHQGDK�\DLWX�DWDX�����
FP������WDKXQ�

'DWD�,QSXW�6HGLPHQ
+DVLO� DQDOLVLV� NDQGXQJDQ� XQVXU� GDUDW� �)H�� 7L�� GDQ

5E��GDQ�XQVXU�ODXW��&D�GDQ�6U��GLWXQMXNNDQ�SDGD�*DPEDU
���.DQGXQJDQ�XQVXU�GDUDW��)H��7L��GDQ�5E��GDQ�XQVXU�ODXW
�&D� GDQ� 6U�� PDVLQJ�PDVLQJ� PHPLOLNL� SROD� \DQJ� FXNXS
VDPD��1LODL�SHUXEDKDQ�XQVXU�)H��7L��GDQ�5E�VHFDUD�XPXP

7DEHO���� +DVLO�SHQHQWXDQ�XPXU�SDGD�VDPSHO�VHGLPHQ�LQWL�

*DPEDU���� *UDILN�NDQGXQJDQ�XQVXU�GDUDW��)H��7L��GDQ�5E���XQVXU�ODXW��&D�GDQ�6U��
GDQ�QRUPDOLVDVL� XQVXU�GDUDW� WHUKDGDSDW� XQVXU� ODXW��*DULV�KLWDP�SXWXV�
SXWXV�PHUXSDNDQ� LQWHUSUHWDVL� EDWDV� 3OHLVWRVHQ�+RORVHQ��:DUQD�PHUDK
PHUHSUHVHQWDVLNDQ� VPRRWKLQJ� JUDILN� GHQJDQ� PHQJJXQDNDQ� PHWRGH
PRYLQJ�DYHUDJH�
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PHQLQJNDW�� VHGDQJNDQ� SHUXEDKDQ� QLODL� XQVXU� &D� GDQ� 6U
\DQJ�PHPLOLNL�SROD�\DQJ�EHUIOXNWXDWLI�GHQJDQ�SROD�\DQJ
PHQLQJNDW�VHFDUD�VLJQLILNDQ��

�3ORW�ELYDULDWH� �*DPEDU� ��� DQWDUD�7L� GHQJDQ� XQVXU
ODXW� GDQ� XQVXU� GDUDW� ODLQ\D� PHQXQMXNNDQ� EDKZD� XQVXU
GDUDW�VHSHUWL�)H�GDQ�5E�PHPLOLNL�SROD�\DQJ�FXNXS�VDPD
GHQJDQ� XQVXU� 7L�� VHGDQJNDQ� XQVXU� &D� GDQ� 6U� PHPLOLNL
SROD� \DQJ� EHUEHGD� GHQJDQ� QLODL� NRUHODVL� \DQJ� UHQGDK
�5� �����GDQ��������+DO�LQL�PHQJNRQILUPDVL�EDKZD�XQVXU
&D�GDQ�6U�VHEDJDL�XQVXU�\DQJ�EHUDVDO�GDUL�ODXW�SDGD�ORNDVL
SHQHOLWLDQ� VHKLQJJD� GDSDW� GLJXQDNDQ� XQWXN
PHQJKLODQJNDQ� SHQJDUXK� ODXW� SDGD� GDWD� XQVXU� GDUDW�
1RUPDOLVDVL� XQVXU�GDUDW� �)H��7L��GDQ�5E�� WHUKDGDS�XQVXU
ODXW��&D�GDQ�6U��PHPSHUOLKDWNDQ�SROD�\DQJ�VDPD
\DQJ�PHPSHUWHJDV�VXPEHU�XQVXU�NLPLD�WHUVHEXW
GDQ� GDSDW� GLMDGLNDQ� GDVDU� XQWXN� DQDOLVLV� LQSXW
VHGLPHQ� �*DPEDU� ���� 3HUEDQGLQJDQ�5E�&D� GDQ
5E�6U��*DPEDU����GDSDW�PHQXQMXNNDQ�LQWHQVLWDV
SHODSXNDQ�� QLODL� \DQJ� VHPDNLQ� WLQJJL
PHQXQMXNNDQ� SHODSXNDQ� \DQJ� VHPDNLQ� LQWHQV
�$UGL��������$UGL�HW�DO���������

%HUGDVDUNDQ� KDVLO� LQWHUSUHWDVL� LQSXW
VHGLPHQ� GDUDW� �7L�� )H�5E�� WHUOLKDW� WUHQ� LQSXW
VHGLPHQ�\DQJ�OHELK�WLQJJL�SDGD�DZDO�3OHLVWRVHQ
$NKLU� GDQ� NHPXGLDQ� WHUGDSDW� SROD� PHQXUXQ
VHEHOXP�PXODL�PHQLQJNDW�ODJL�SDGD�SHUWHQJDKDQ
+RORVHQ��1RUPDOLVDVL�XQVXU�GDUDW�WHUKDGDS�XQVXU
ODXW��*DPEDU����VHUWD�LQWHQVLWDV�SHODSXNDQ�\DQJ
GLZDNLOL� QLODL� /Q� �5E�&D�� GDQ� /Q� �5E�6U�� MXJD
PHQXQMXNNDQ�SROD�SHUXEDKDQ�\DQJ�VDPD�GHQJDQ
\DQJ� GLWXQMXNDQ� XQVXU� LQSXW� VHGLPHQ� �7L�� )H�
5E���

3DGD� 3OHLVWRVHQ� $NKLU� GLDZDOL� GHQJDQ
LQSXW� VHGLPHQ� \DQJ� FXNXS� WLQJJL� GDQ
EHUIOXNWXDWLI� �a�������� ULEX� WDKXQ� %3�� \DQJ
VHMDODQ� GHQJDQ� KDVLO� SHQHQWXDQ� XPXU� \DQJ
PHQXQMXNNDQ� NHFHSDWDQ� VHGLPHQWDVL� \DQJ
WLQJJL�� ,QSXW� VHGLPHQ� NHPXGLDQ� PHQXQMXNNDQ
SHQXUXQDQ� VHFDUD� VLJQLILNDQ� �a�������� ULEX

WDKXQ�%3��� 3DGD�EDWDV�3OHLVWRVHQ�$NKLU�+RORVHQ� �a�����
���ULEX�WDKXQ�%3��PHQXQMXNNDQ�SHUXEDKDQ�LQSXW�VHGLPHQ
\DQJ� GLLQWHUSUHWDVLNDQ� EHUNDLWDQ� GHQJDQ� SHULVWLZD� LNOLP
OLQWDQJ�WLQJJL�VHSHUWL�\DQJ�GLWXQMXNNDQ�SDGD�XPXU�a�����
ULEX� WDKXQ� %3�� 3HULVWLZD� LQL� GLLQWHUSUHWDVLNDQ� VHEDJDL
<RXQJHU� 'U\DV� \DQJ� SDGD� XPXPQ\D� PHQXQMXNNDQ
SHUXEDKDQ�HNRORJL�GDQ�NHKLGXSDQ�\DQJ�FXNXS�VLJQLILNDQ
DQWDUD� 3OHLVWRVHQ�+RORVHQ� �:DWVRQ� GDQ� :ULJKW�� ������
SDGD� ORNDVL� SHQHOLWLDQ� PHPSHUOLKDWNDQ� NHOLPSDKDQ
IRUDPLQLIHUD�\DQJ� VDQJDW� UHQGDK��SHQLQJNDWDQ� NHORPSRN
IRUDPLQLIHUD� WUDQVLWLRQDO� �'DPDQLN� GNN��� ������ *DPEDU
���� SHQXUXQDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW� GLDNLEDWNDQ
SHQXUXQDQ� FXUDK� KXMDQ�� \DQJ� NHPXGLDQ� GLLNXWL
SHQLQJNDWDQ� 63/�� NHOLPSDKDQ� IRUDPLQLIHUD� �'DPDQLN
GNN��� ������� GDQ� SHQLQJNDWDQ� LQSXW� VHGLPHQ� \DQJ� GDSDW
GLDNLEDWNDQ� SHQLQJNDWDQ� FXUDK� KXMDQ� \DQJ� VLJQLILNDQ
\DQJ�GLLQWHUSUHWDVLNDQ�VHEDJDL�DZDO�+RORVHQ��

3DGD� +RORVHQ� WHUGDSDW� GXD� SHQLQJNDWDQ� LQSXW
VHGLPHQ��a�����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3��
GDQ� GXD� SHQXUXQDQ� LQSXW� VHGLPHQ� �a���� ULEX� WDKXQ� %3
GDQ� a���� ULEX� WDKXQ� ODOX�VHNDUDQJ��� 3HUXEDKDQ� LQSXW
VHGLPHQ� \DQJ� VDODK� VDWXQ\D� GDSDW� GLDNLEDWNDQ� VHEDJDL
SHUXEDKDQ� FXUDK� KXMDQ� \DQJ� PHQLQJNDW� VHWHODK
SHUWHQJDKDQ� +RORVHQ� VHMDODQ� GHQJDQ� SHQHOLWLDQ
VHEHOXPQ\D� �'DPDQLN� GNN��� ������ \DQJ� PHQXQMXNNDQ
63/�\DQJ�OHELK�WLQJJL�GDQ�NHOLPSDKDQ�IRUDPLQLIHUD�\DQJ
OHELK� WLQJJL� GLEDQGLQJNDQ� 3OHLVWRVHQ�� 3HQLQJNDWDQ
NHOLPSDKDQ� IRUDPLQLIHUD� \DQJ� VDQJDW� VLJQLILNDQ� SDGD
DZDO�+RORVHQ�LQL�VHMDODQ�GHQJDQ�SHUXEDKDQ�QLODL�XQVXU�&D
GDQ� 6U� \DQJ� PHQLQJNDW� \DQJ� GLLQWHUSUHWDVLNDQ� VHEDJDL
SHUXEDKDQ�SURGXNWLYLWDV�ODXW�\DQJ�VLJQLILNDQ��*DPEDU����

*DPEDU���� *UDILN�NRUHODVL�NDQGXQJDQ�XQVXU�XQVXU�5E�
6U��)H��GDQ�&D�WHUKDGDS�7L�

*DPEDU���� *UDILN� SHUXEDKDQ� QLODL� LQSXW� VHGLPHQ� GDQ� XPXU�� VHUWD
LQWHUSUHWDVL�SHULVWLZD�LNOLP�
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%HUGDVDUNDQ� LQGHNV� PHDQ� 1,12�� �&OHPHQW� HW� DO��
������VHEDJDL�LQGHNV�(162��3OHLVWRVHQ�$NKLU�FHQGHUXQJ
PHQXQMXNNDQ� SHULVWLZD� (O� 1LxR� \DQJ� EHUNDLWDQ� GHQJDQ
SHQXUXQDQ� FXUDK� KXMDQ� GL� GDHUDK� 3HUDLUDQ�8WDUD� 3DSXD�
VHGDQJNDQ� +RORVHQ� FHQGHUXQJ� PHQXQMXNNDQ� /D� 1LxD
\DQJ�EHUNDLWDQ�GHQJDQ�SHQLQJNDWDQ�FXUDK�KXMDQ�GL�GDHUDK
3HUDLUDQ� 8WDUD� 3DSXD�� +DO� LQL� GDSDW� PHQMDGL� VDODK� VDWX
NHPXQJNLQDQ� IDNWRU� GDODP� PHQJLQWHUSUHWDVLNDQ
YDULDELOLWDV�LQSXW�VHGLPHQW�SDGD�GDHUDK�SHQHOLWLDQ��VHSHUWL
SHQXUXQDQ� LQSXW� 3OHLVWRVHQ�$NKLU� �a�������� ULEX� WDKXQ
%3��GDQ�GHQJDQ�SHQLQJNDWDQ�LQSXW�VHGLPHQ�SDGD�+RORVHQ
�a�����ULEX�WDKXQ�%3�GDQ�a������ULEX�WDKXQ�%3���$GDSXQ
LQSXW�VHGLPHQ�\DQJ�WLQJJL�SDGD�3OHLVWRVHQ�$NKLU�GDQ�GXD
SHQXUXQDQ�LQSXW�VHGLPHQ�SDGD�+RORVHQ��a����ULEX�WDKXQ
%3� GDQ� a���� ULEX� WDKXQ� ODOX�VHNDUDQJ�� \DQJ� WLGDN
EHUNDLWDQ� GHQJDQ� (162� GDSDW� GLLQWHUSUHWDVLNDQ� WHUMDGL
DNLEDW� LQWHUXSVL�GDUL� IDNWRU� ODLQ�VHSHUWL�PRQVXQ��$UOLQGR�
YHUWLFDO�PL[LQJ��DUXV�(GG\��DWDXSXQ�MXJD�EHUNDLWDQ�GHQJDQ
NHGDODPDQ� SHQJDPELODQ� VDPSHO� \DQJ� MXJD� GDSDW
PHQ\HEDENDQ�DQRPDOL�LQSXW�VHGLPHQ��

.(6,038/$1�'$1�6$5$1
+DVLO�DQDOLVLV�NDQGXQJDQ�NLPLD�GDSDW�PHQXQMXNNDQ

SHUXEDKDQ� LQSXW� VHGLPHQ� SDGD� ORNDVL� SHQHOLWLDQ� WHUOLKDW
WUHQ�LQSXW�VHGLPHQ�\DQJ�OHELK�WLQJJL�SDGD�DZDO�3OHLVWRVHQ
$NKLU� GDQ� NHPXGLDQ� WHUGDSDW� SROD� PHQXUXQ� VHEHOXP
PXODL� PHQLQJNDW� ODJL� SDGD� SHUWHQJDKDQ� +RORVHQ�
3HQXUXQDQ� LQSXW� VHGLPHQ� WHUMDGL� SDGD� EDWDV� 3OHLVWRVHQ�
+RORVHQ� GLGXJD� EHUNDLWDQ� GHQJDQ� SHULVWLZD� <RXQJHU
'U\DV�� 6HEDJLDQ� GDUL� YDULDELOLWDV� LQSXW� VHGLPHQ� GDSDW
GLLQWHUSUHWDVLNDQ� EHUNDLWDQ� GHQJDQ� SHUXEDKDQ� (162�
QDPXQ� GDSDW� MXJD� EHUNDLWDQ� GHQJDQ� IDNWRU� ODLQ� VHSHUWL
VHSHUWL� PRQVXQ�� $UOLQGR�� YHUWLFDO� PL[LQJ�� DUXV� (GG\�
DWDXSXQ� MXJD� EHUNDLWDQ� GHQJDQ� NHGDODPDQ� SHQJDPELODQ
VDPSHO� \DQJ� MXJD� GDSDW� PHQ\HEDENDQ� DQRPDOL� LQSXW
VHGLPHQ�� 9DULDELOLWDV� LQSXW� VHGLPHQ� \DQJ� WLQJJL
PHQJLQGLNDVLNDQ� 3HUDLUDQ� 8WDUD� 3DSXD� VHEDJDL� EDJLDQ
WHUOXDU� ,QGRQHVLD� GDQ� MDOXU�PDVXN�$UOLQGR�PHQGDSDWNDQ
SHQJDUXK� \DQJ� NRPSOHNV� VHKLQJJD� SHUOX� GLODNXNDQ
SHQHOLWLDQ� SDOHRNOLPDW� \DQJ� OHELK� GHWDLO� GDQ� GLGDVDUNDQ
SDGD�PXOWL�SURNVL�

8&$3$1�7(5,0$�.$6,+
3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� 3XVDW

5LVHW�2VHDQRJUDIL��%5,1� �\DQJ�PHODNVDQDNDQ�(NVSHGLVL
1XVD� 0DQJJDOD� ������ 7LGDN� OXSD� XFDSDQ� WHULPD� NDVLK
NHSDGD�&RUHPDS�&7,�\DQJ�WHODK�PHPEHULNDQ�GDQD�GDODP
HNVSHGLVL� GDQ� SHQHOLWLDQ� LQL�� 3HQXOLV� MXJD� PHQJXFDSNDQ
WHULPD� NDVLK� NHSDGD� .HSDOD� 3XVDW� 5LVHW� *HRWHNQRORJL�
%5,1� DWDV� IDVLOLWDV� \DQJ� GLEHULNDQ� XQWXN� PHODNXNDQ
DQDOLVLV� ODERUDWRULXP�� 8FDSDQ� WHULPD� NDVLK� MXJD� NDPL
VDPSDLNDQ�NHSDGD�SDUD�UHYLHZHU�\DQJ�WHODK�PHPEHULNDQ
VDUDQ�GDQ�PDVXNDQ�XQWXN�WXOLVDQ�LQL��VHUWD�NHSDGD�SLKDN�
SLKDN�\DQJ�WHODK�PHPEDQWX�GDQ�WLGDN�GDSDW�GLVDPSDLNDQ
VDWX�SHUVDWX�NDPL�XFDSNDQ�WHULPD�NDVLK�

'$)7$5�$&8$1
$UGL��5��'��:��������5HNRQVWUXNVL�SDOHRNOLPDWRORJL�GDQ

SDOHR�RVHDQRJUDIL� VHMDN� 3OHLVWRVHQ� $NKLU
EHUGDVDUNDQ� NXPSXODQ� IRUDPLQLIHUD� GL� OHSDV
SDQWDL� EDUDW� GD\D� 3XODX� 6XPED�� 1XVD� 7HQJJDUD
7LPXU���7HVLV�0DJLVWHU��,QVLWXW�7HNQRORJL�%DQGXQJ�
���

$UGL��5��'��:���0DU\XQDQL��.��$���<XOLDQWR��(���3XWUD��3�
6��� DQG� 1XJURKR�� 6�� +�� �������� /DVW
'HJODFLDWLRQ²+RORFHQH� $XVWUDOLDQ�,QGRQHVLDQ
0RQVRRQ�5DLQIDOO�&KDQJHV�2II�6RXWKZHVW�6XPED�
,QGRQHVLD��$WPRVSKHUH�������������

%HWD�$QDO\WLF�,QF��������5DGLRFDUERQ�'DWLQJ�5HVXOW����
%UDGOH\�� 5�� 6�� ������ 3DOHRFOLPDWRORJ\�� 5HFRQVWUXFWLQJ

&OLPDWHV�RI�WKH�4XDWHUQDU\��7KLUG�(GLW���(OVHYLHU�
2[IRUG���±���

&OHPHQW��$��&���6HDJHU��5���DQG�&DQH��0��$��������2UELWDO
FRQWUROV� RQ� WKH�(O�1LQR�6RXWKHUQ�2VFLOODWLRQ� DQG
WKH� WURSLFDO� FOLPDWH�� 3DOHRFHDQRJUDSK\�� ������
���±�����KWWSV���GRL�RUJ�������������3$������

&URXGDFH�� ,��:��� DQG�5RWKZHOO�� 5��*�� ������0LFUR�;5)
6WXGLHV�RI�6HGLPHQW�&RUHV��$SSOLFDWLRQV�RI�D�QRQ�
GHVWUXFWLYH� WRRO� IRU� WKH� HQYLURQPHQWDO� VFLHQFHV�
'HYHORSPHQWV� LQ� 3DOHRHQYLURQPHQWDO� 5HVHDUFK�
6SULQJHU��/RQGRQ�����������KWWSV���GRL�RUJ���������
�����������������

'\SYLN��+���DQG�+DUULV��1��%��������*HRFKHPLFDO� IDFLHV
DQDO\VLV�RI� ILQH�JUDLQHG�VLOLFLFODVWLFV�XVLQJ�7K�8��
=U�5E� DQG� �=U�5E��6U� UDWLRV��&KHPLFDO� *HRORJ\�
��������±����

(PHU\�� :�� -�� ������ :DWHU� 7\SHV� DQG� :DWHU� 0DVVHV�
(QF\FORSHGLD�RI�2FHDQ�6FLHQFHV���������±�����

(PHU\�� :�� -�� ������ :DWHU� 7\SHV� DQG� :DWHU� 0DVVHV�
(QF\FORSHGLD�RI�2FHDQ�6FLHQFHV��6HFRQG�(GLWLRQ�
���±����� KWWSV���GRL�RUJ���������%����
�������������������

)LQH�� 5��$��� /XNDV�� 5��� %LQJKDP�� )��0���:DUQHU��0�� -��
DQG�*DPPRQ��5��+��������7KH�ZHVWHUQ�HTXDWRULDO
3DFLILF�� $� ZDWHU� PDVV� FURVVURDGV�� -RXUQDO� RI
*HRSK\VLFDO� 5HVHDUFK�� ���&����� ������� KWWSV���
GRL�RUJ�����������-&�����

*RUGRQ�� $�� /�� ������ 2FHDQRJUDSK\� RI� WKH� ,QGRQHVLDQ
6HDV�DQG�WKHLU�WKURXJKIORZ��2FHDQRJUDSK\��������
��±����KWWSV���GRL�RUJ���������RFHDQRJ��������

*XVWLDQWLQL��/���0DU\XQDQL��.��$���=XUDLGD��5���.LVVHO��&��
%DVVLQRW�� )��� DQG� =DLP�� <�� ������ 'LVWULEXVL
)RUDPLQLIHUD�GL�/DXW�+DOPDKHUD�GDUL�*ODVLDO�$NKLU
VDPSDL�5HVHQ��-XUQDO�*HRORJL�.HODXWDQ����������
��±���

+DVDQXGLQ�� 0�� ������$UXV� /LQWDV� ,QGRQHVLD� �$UOLQGR��
2VHDQD��;;,,,������±��

/DQJHU�� 0�� 5�� ������ $VVHVVLQJ� WKH� &RQWULEXWLRQ� RI
)RUDPLQLIHUDQ�3URWLVWV�WR�*OREDO�2FHDQ�&DUERQDWH
3URGXFWLRQ��-RXUQDO�(XNDU\RW�0LFURELRORJ\��������
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���±����� KWWSV���GRL�RUJ���������M������
����������������[

0DU\XQDQL��.��$��������0LFURIRVVLO�DSSURDFKHG�EDVHG�RQ
&HQGUDZDVLK� %D\� GDWD�� WR� LQWHUSUHWLQJ� DQG
UHFRQVWUXFWLQJ� (TXDWRULDO� :HVWHUQ� 3DFLILF
SDOHRFOLPDWH� VLQFH� /DVW� *ODFLDO� �/DWH
3OHLVWRFHQH��� 'LVHUWDVL� 'RNWRUDO�� ,QVWLWXW
7HNQRORJL�%DQGXQJ������

0HLVVQHU�� .�� -�� ������ 3UR[LHV� LQ� /DWH� &HQR]RLF
3DOHRFHDQRJUDSK\�� 'HYHORSPHQWV� LQ� 0DULQH
*HRORJ\�� ��� ���±����� KWWSV���GRL�RUJ���������
6��������������������

0ROOLHU�YRJHO�� (��� /HGXF�� *��� %|VFKHQ��7���0DUWLQH]�� 3��
DQG� 6FKQHLGHU�� 5�� 5�� ������ 5DLQIDOO� UHVSRQVH� WR
RUELWDO�DQG�PLOOHQQLDO�IRUFLQJ�LQ�QRUWKHUQ�3HUX�RYHU
WKH� ODVW� ��� ND��4XDUWHQDU\� 6FLHQFH� 5HYLHZV�� ���
��±���� KWWSV���GRL�RUJ���������
M�TXDVFLUHY������������

1HVELWW�� +��:��� 0DUNRYLFV�� *��� DQG� 3ULFH�� 5�� &�� �����
&KHPLFDO� SURFHVVHV� DIIHFWLQJ� DONDOLV� DQG� DONDOLQH
HDUWKV�GXULQJ�FRQWLQHQWDO�ZHDWKHULQJ��*HRFKHPLFD
HW�&RVPRFKLPLFD�$FWD����������±�����

12$$�������:KDW�LV�(O�1LxR"

1XJURKR��6��+���DQG�'DPDQLN��$��������2Q�%RDUG�5HSRUW
��'LQDPLND�,NOLP�0DVD�/DOX��3DOHRNOLPDWRORJL�� �
(NVSHGLVL�1XVD�0DQJJDOD����������

3KLODQGHU��6��*��������(O�1LxR��/D�1LxD��DQG�WKH�6RXWKHUQ
2VFLOODWLRQ�� $FDGHPLF� 3UHVV�� 6DQ� 'LHJR�
&DOLIRUQLD������

5HLPHU�� 3�� -��� %DUG�� (��� %D\OLVV�� $��� %HFN�� -�� :��
%ODFNZHOO��3��*���%URQN��&���&DLWOLQ��5���+DL��(��%��
DQG�(GZDUGV��5��/�������� ,QWFDO��� DQG�PDULQH��
UDGLRFDUERQ� DJH� FDOLEUDWLRQ� FXUYHV� �� ±� ������
\HDUV�FDO�ES��5DGLRFDUERQ�������������±�����

6SULQWDOO�� -��� *RUGRQ��$�� /��� .RFK�/DUURX\��$��� /HH�� 7��
3RWHPUD�� -�� 7��� 3XMLDQD�� .��� DQG� :LMIIHOV�� 6�� (�
������ 7KH� ,QGRQHVLDQ� VHDV� DQG� WKHLU� UROH� LQ� WKH
FRXSOHG�RFHDQ�FOLPDWH�V\VWHP��1DWXUH�*HRVFLHQFH�
���������±�����KWWSV���GRL�RUJ���������QJHR����

6XULQDWL�� '�� ������ 'LQDPLND� 2VHDQRJUDIL� GL� SHUDLUDQ
VHNLWDU�SXODX�SXODX�NHFLO�WHUOXDU��3XVDW�3HQHOLWLDQ
2VHDQRJUDIL��/,3,����

6XULQDWL�� '��� DQG� &RUYLDQDZDWLH�� &�� ������ 'LQDPLND
0DVVD� $LU� GL� 6HNLWDU� 3XODX�3XODX� .HFLO� 7HUOXDU
�33.7�� 3HUDLUDQ� 8WDUD� 3DSXD�� 2VHDQRORJL� 'DQ
/LPQRORJL�'L�,QGRQHVLD�������������KWWSV���GRL�RUJ�
���������ROGL������Y�L�����
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