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'\QDPLF�,QIHVWDWLRQ�RI�+HUELYRURXV�&DWHUSLOODU�RI 0RRUH��/HSLGRSWHUD����+HRUWLD�YLWHVVRLGHV�
&UDPELGDH��RQ�$JDUZRRG�3ODQWDWLRQ�LQ�&DULWD�)RUHVW�5HVHDUFK�6WDWLRQ��3URYLQFH�RI�%DQWHQ

.XQWDGL��5DJLO�6�%��,ULDQWR�GDQ� �/LQFDK�$QGDGDULDQG
3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+XWDQ

�-O��*XQXQJ�%DWX�1R����.RWDN�3RV�����%RJRU��������-DZD�%DUDW��,QGRQHVLD�
7OS��������������������)D[������������������

(PDLO���NXQWDGL��#\DKRR�FRP��UDJLO�LULDQWR#JPDLO�FRP��D�OLQFDK#\DKRR�FR�LG

7DQJJDO�GLWHULPD������-XQL�������7DQJJDO�GLUHYLVL�����6HSWHPEHU�������7DQJJDO�GLVHWXMXL�����'HVHPEHU�����

$%675$&7

+HRUWLD�YLWHVVRLGHV�0RRUH�LV�WKH�PRVW�VHULRXV�SHVW�RQ�DJDUZRRG�WUHHV�IRU�FDXVLQJ�GHIROLDWLRQ��$�WKUHH�\HDUV�VXUYH\�
ZDV�FRQGXFWHG�DW�&DULWD�)RUHVW�5HVHDUFK�6WDWLRQ��%DQWHQ�3URYLQFH��WR�GHVFULEH�WKH�SDWWHUQ�DQG�G\QDPLF�RI�SHVW�
LQIHVWDWLRQ��0RQWKO\�PRQLWRULQJ�ZHUH�GRQH�DW���SHUPDQHQW�SORWV��HDFK�UHSUHVHQWLQJ�SODQWLQJ�EORFN�RI�DJDUZRRG�ZLWK�
GLIIHUHQW� HFRORJLFDO� DQG� VWDQG� FRQGLWLRQV�� (DFK� SORW� FRQWDLQHG� VL[� VXESORWV� DQG� HDFK� VXESORW� FRQVLVWHG� RI� ���
DJDUZRRG�WUHHV��7KH�SUHVHQFH�RI�SHVWV��WKH�OHYHO�RI�LQIHVWDWLRQ��DQG�WKH�DWWDFNLQJ�IUHTXHQF\�ZHUH�UHFRUGHG��7KH�
UHVXOWV�VKRZHG�WKDW�SHVWV�RFFXUUHG� WKURXJKRXW� WKH�\HDU�ZLWK�DWWDFN�SDWWHUQV� IOXFWXDWHG��7KH�KLJKHVW� LQIHVWDWLRQ�
RFFXUUHG�GXULQJ�GU\�VHDVRQ��7KH�SHVW�ZDV�PRVWO\�IRXQG�DV�RQH�FRORQ\�RI�JUHJDULRXV�FDWHUSLOODUV�LQ�YDULRXV�LQVWDU��
0RVW�RI�WKH�DJDUZRRG�WUHHV�KDG�UHFXUUHQW�DWWDFNV�ZLWK�D�IUHTXHQF\�RI�����WLPHV�SHU�\HDU��7KH�LQWHQVLW\�RI�DWWDFN�WHQG�
WR�EH�KLJKHU�LQ�WKH�VHHGOLQJ�RI�DJDUZRRG�WUHHV�JURZQ�LQ�RSHQ�DUHDV�ZLWK�ORZHU�GHQVLW\�RI�VKUXEV�DQG�YHJHWDWLRQ��

.H\�ZRUGV��$JDUZRRG�WUHHV��G\QDPLFV��IUHTXHQF\��LQWHQVLW\��SHVW

$%675$.

+HRUWLD�YLWHVVRLGHV�0RRUH�DGDODK�MHQLV�UDPD�UDPD�GDUL�IDPLOL�&UDPELGDH��/DUYD�VHUDQJJD�LQL�PHUXSDNDQ�KDPD�
SDOLQJ�VHULXV�SDGD�WDQDPDQ�JDKDUX�NDUHQD�PHQ\HEDENDQ�SHQJJXQGXODQ�GDXQ��3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQJHWDKXL�
SROD�GDQ�GLQDPLND�VHUDQJDQ�XODW� �SDGD�WDQDPDQ�JDKDUX��3HQHOLWLDQ�GLODNXNDQ�VHODPD���WDKXQ�GL�+XWDQ�+��YLWHVVRLGHV
3HQHOLWLDQ�&DULWD��3URSLQVL�%DQWHQ��GHQJDQ�PHODNXNDQ�PRQLWRULQJ�EHUNDOD�GL���SORW�SHQJDPDWDQ�SHUPDQHQ�\DQJ�
PDVLQJ�PDVLQJ�PHZDNLOL�EORN�SHQDQDPDQ�JDKDUX�GHQJDQ�NRQGLVL�HNRORJLV�GDQ�XNXUDQ�WHJDNDQ�EHUEHGD��3DGD�VHWLDS�
SORW�SHQHOLWLDQ�WHUGDSDW���VXE�SORW�GDQ�VHWLDS�VXE�SORW�WHUGLUL�GDUL����WDQDPDQ�JDKDUX�\DQJ�UXWLQ�GLDPDWL��'DWD�\DQJ�
GLNXPSXONDQ��\DLWX�NHEHUDGDDQ�KDPD��PHOLSXWL�VWDGLD�GDQ�SRSXODVL�KDPD���WLQJNDW�VHUDQJDQ�GDQ�IUHNXHQVL�VHUDQJDQ�
KDPD�\DQJ�GLFDWDW�VHWLDS�EXODQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�VHUDQJDQ�KDPD�WHUMDGL�VHSDQMDQJ�WDKXQ�GHQJDQ�SROD�
VHUDQJDQ�EHUIOXNWXDVL��6HUDQJDQ�WHUWLQJJL�WHUMDGL�SDGD�PXVLP�NHPDUDX��3DGD�VHWLDS�SRKRQ�\DQJ�WHUVHUDQJ�UDWD�UDWD�
KDQ\D�GLWHPXNDQ�VDWX�NRORQL�XODW�JDKDUX�GDODP�EHUEDJDL�LQVWDU��6HEDJLDQ�EHVDU�WDQDPDQ�JDKDUX�PHQJDODPL�VHUDQJDQ�
EHUXODQJ�GHQJDQ�IUHNXHQVL�����NDOL�SHU�WDKXQ��,QWHQVLWDV�VHUDQJDQ�FHQGHUXQJ�OHELK�WLQJJL�SDGD�WLQJNDW� �GDQ�VHHGOLQJ
SDGD�SHUWDQDPDQ�JDKDUX�GL�ORNDVL�WHUEXND�GHQJDQ�WLQJNDW�NHUDSDWDQ�YHJHWDVL�GDQ�WXPEXKDQ�EDZDK�\DQJ�VHPDNLQ�
UHQGDK�����

.DWD�NXQFL� 'LQDPLND��IUHNXHQVL��KDPD��LQWHQVLWDV��WDQDPDQ�JDKDUX�
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8ODW� JDKDUX� DGDODK� KDPD� \DQJ� SDOLQJ�
EHUEDKD\D�EDJL� WDQDPDQ�JDKDUX� � � VS���$TXLODULD
*\ULQRSV� VS��� VDDW� LQL��8ODW� JDKDUX�PHUXSDNDQ�
ODUYD� �0RRUH��VHMHQLV�+HRUWLD�YLWHVVRLGHV QJHQJDW�
DWDX� UDPD�UDPD� GDUL� NHOXDUJD� &UDPELGDH��
:LOD\DK� VHEDUDQ� VHUDQJJD� LQL� PHOLSXWL� ,QGLD��
1HSDO��&KLQD��6UL�/DQJND��VHOXUXK�ZLOD\DK�$VLD�
7HQJJDUD�� 4XHHQVODQG� �$XVWUDOLD��� KLQJJD� )LML�
�4LDR� ���������6DLNLD�	�6KULYDVWDYD���������HW�DO

6HUDQJDQ� XODW� � WHODK� PHQJ�+�� YLWHVVRLGHV
DNLEDWNDQ� NHUXVDNDQ� GDQ� NHPDWLDQ� WDQDPDQ�
JDKDUX�GL�EHUEDJDL�GDHUDK�GL�,QGRQHVLD��'LPXODL�
GDUL�,QGLD�SDGD�WDKXQ�������VHUDQJDQ�EHUDW�KDPD�
JDKDUX� GL� ,QGRQHVLD� PXODL� WHUMDGL� VHMDN� WDKXQ�
������ 6HFDUD� EHUXQWXQ�� VHUDQJDQ� KDPD� +��
YLWHVVRLGHV� GLODSRUNDQ� WHUMDGL� GL� 6DQJJDX�
�.DOLPDQWDQ�%DUDW��WDKXQ�������&DULWD��%DQWHQ��
WDKXQ� ������ %RJRU� �-DZD� %DUDW�� WDKXQ� ������
0DWDUDP��17%��WDKXQ����� ����,ULDQWR�HW�DO��������
6DDW�LQL�VHUDQJDQ�KDPD�JDKDUX�WHODK�PHQ\HEDU�NH�
EHUEDJDL�GDHUDK�GL�6XPDWHUD��.DOLPDWDQ��-DZD��
%DOL� KLQJJD� SXODX�/RPERN� GL� NHSXODXDQ�1XVD�
7HQJJDUD�

1JHQJDW� EHWLQD� GHZDVD� EHUWHOXU� GL� EDZDK�
SHUPXNDDQ� GDXQ� \DQJ� PDVLK� PXGD� GDQ�
GLOHWDNNDQ� VHFDUD� EHUNHORPSRN�� 0DVVD� WHOXU�
EHUZDUQD�NHNXQLQJDQ�GDODP�MXPODK�\DQJ�VDQJDW�
EDQ\DN��EHUNLVDU�DQWDUD���������EXWLU��$JXVWLQD��
������(PLOLD���������7HOXU�PHQHWDV�GDODP�ZDNWX�
� RYLSRVLWLRQ� PLQJJX� VHWHODK� GLNHOXDUNDQ� � ��
PHQMDGL�XODW�XODW�NHFLO�EHUXNXUDQ�VHNLWDU�� PP�� �
6WDGLD�ODUYD�EHUODQJVXQJ�VHODPD����KDUL�GDQ�ODUYD�
WXPEXK�PHODOXL� WDKDS�SHUNHPEDQJDQ�� ���� LQVWDU
KLQJJD�PHQFDSDL�SDQMDQJ�UDWD�UDWD����PP�SDGD�
LQVWDU�WHUDNKLU��6HODPD�PDVD�DZDO�SHUNHPEDQJDQ�
XODW�JDKDUX�EHUDJUHJDVL�GDQ�KLGXS�GDUL�PHPDNDQ�
EDJLDQ�NORURSLO�GDXQ�\DQJ�PXGD��/DUYD�GHZDVD�
PHQ\HEDU� NH� VHOXUXK� FDEDQJ� WDQDPDQ� \DQJ�
PDPSX� GLMDQJNDX� GDQ� DNWLI� PHPDQJVD� VHPXD�
EDJLDQ�GDXQ�����

8ODW� JDKDUX� WHUPDVXN� JRORQJDQ� VHUDQJJD�
KHUELYRUD� \DQJ� KDQ\D� PDNDQ� MHQLV� WXPEXKDQ�
WHUWHQWX� � �� �ROLJRSKDJRXV �4LDR� HW� DO� � �������
6HODLQ� PHPDQJVD� GDXQ� JDKDUX�� XODW� +��
YLWHVVRLGHV� MXJD� PHQ\HUDQJ� NHUDEDW� WHUGHNDW�
SRKRQ� JDKDUX � 7K\PHOHDHFHDH�� VHVDPD� IDPLOL
\DLWX� PDKNRWD� GHZD� � � VS��3KDOHULD � �+DULUL� 	�
,QGUL\DWL�� ������ $JXVWLQD�� ������ +DULUL�� ������
(PLOLD��������0RKG�0DVUL�HW�DO���������6DLNLD�	�
6KULYDVWDYD�� ������� +DPD� LQL� PHPDQJVD� GDXQ�
GDQ� NXOLW� UDQWLQJ� GDQ� PHQ\HEDENDQ� WHUMDGLQ\D�
SHQJJXQGXODQ� � �� SDGD�FRPSOHWH� GHIROLDWLRQ
VHPXD� MHQLV� GDQ� EHUEDJDL� WLQJNDW� XPXU� SRKRQ�

JDKDUX��'DODP� VDWX� WDKXQ� KDPD� �+�� YLWHVVRLGHV
GDSDW�EHUNHPEDQJ�GDODP�����JHQHUDVL��VHKLQJJD�
VHUDQJDQ� \DQJ� EHUXODQJ� WLGDN� KDQ\D� EHUHVLNR�
PHQJKDPEDW� SHUWXPEXKDQ� WDQDPDQ� WHWDSL� MXJD�
PHQ\HEDENDQ� NHPDWLDQ� �4LDR� ��� ������HW� DO
/HVWDUL�	�6XU\DQWR�� ������/HVWDUL�	�'DUZLDWL��
������

7LQGDNDQ� SHQJHQGDOLDQ� GLSHUOXNDQ� XQWXN�
PHQFHJDK� VHPDNLQ� EHUNHPEDQJQ\D� KDPD�
JDKDUX��3HQJHQGDOLDQ�KDPD�SDGD�GDVDUQ\D�DGDODK�
XSD\D�SHQJDWXUDQ�DWDX�SHQJHORODDQ�VXDWX�VSHVLHV�
\DQJ�GLQ\DWDNDQ�VHEDJDL�KDPD��NDUHQD�GLDQJJDS�
PHPEDKD\DNDQ�EDJL�NHVHKDWDQ�PDQXVLD�GDQ�DWDX�
PHUXJLNDQ�EDJL� OLQJNXQJDQ�GDQ�SHUHNRQRPLDQ��
3HQJHORODDQ� KDPD� DGDODK� VXDWX� SLOLKDQ� GDQ�
WLQGDNDQ�SHQJHQGDOLDQ�VXDWX�VSH LHV�KDPD�\DQJ�V
GLODNXNDQ� GHQJDQ� PHPSHUKLWXQJDQ� NRQVH�
NXHQVLQ\D� VHFDUD� HNRQRPLV�� HNRORJLV� GDQ�
VRVLRORJLV ��2OHK�VHEDE���'KDZDQ�	�3HVKLQ�������
LWX�� VHFDUD� WDNWLV� PRQLWRULQJ� VHUDQJDQ� KDPD�
DGDODK�VDODK�VDWX�ODQJNDK�SHQWLQJ�GDODP�WDKDSDQ�
DWDX�SURVHV�SHQJHQGDOLDQ�VXDWX�KDPD� ���2UU�������
0RQLWRULQJ� VHUDQJDQ� KDPD� GLSHUOXNDQ� XQWXN�
PHQHQWXNDQ�NDSDQ�SROD�NHKLGXSDQ�VXDWX�VSHVLHV�
KDPD� SHUOX� GLPRGLILNDVL� XQWXN� PHQJXUDQJL�
MXPODK�DWDX�SRSXODVLQ\D�SDGD�WLQJNDW�\DQJ�GDSDW�
GLWROHULU��GL�EDZDK�DPEDQJ�EDWDV�HNRQRPL��

3HQHOLWLDQ�GLQDPLND�SRSXODVL�GDQ�VHUDQJDQ�
KDPD� XODW� � GLPDNVXGNDQ� XQWXN�+�� YLWHVVRLGHV
PHQJHWDKXL� SHUNHPEDQJDQ� SRSXODVL� GDQ� SROD�
VHUDQJDQ�KDPD�JDKDUX�GL�DODP�� SHQHOLWL�'HQJDQ�
DQ� LQL� GLKDUDSNDQ� GDSDW� GLSHUROHK� LQIRUPDVL�
NDSDQ� SHUOX� GLODNXNDQ� WLQGDNDQ� SHQJHQGDOLDQ�
VHUDQJDQ� KDPD� \DQJ� HILVLHQ� GDQ� HIHNWLI� XQWXN�
PHQJXUDQJL�MXPODK�DWDX�SRSXODVLQ\D�

,,��� 2/2*,0(72'

$���:DNWX�GDQ�/RNDVL

3HQHOLWLDQ�GLODNXNDQ�VHODPD���WDKXQ��PXODL�
EXODQ� ������VDPSDL�GHQJDQ�0DUHW�������GL�$SULO
+XWDQ� 3HQHOLWLDQ � &DULWD�� +3� &DULWD�� �+3�
PHUXSDNDQ� .DZDVDQ� +XWDQ� 'HQJDQ� 7XMXDQ�
.KXVXV� �.+'7.�� \DQJ� GLNHOROD� ROHK� 3XVDW�
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� +XWDQ�� %DGDQ�
/LWEDQJ� GDQ� ,QRYDVL� .HPHQWHULDQ� /LQJNXQJDQ�
+LGXS� GDQ� .HKXWDQDQ�� +3� &DULWD� EHUDGD� GL�
ZLOD\DK� .HFDPDWDQ� /DEXDQ�� .DEXSDWHQ�
3DQGHJODQJ�� 3URSLQVL� %DQWHQ�� 0HQJXWLS�
6DPVRHGLQ� � �������� .+'7.� &DULWD�HW� DO�
WHUJRORQJ�KXWDQ�SDPDK�GHQJDQ�NHDGDDQ�WRSRJUDIL�
ODQGDL�VDPSDL�FXUDP������ ��GDQ�WLSH�FXUDK�KXMDQ�

R

VHVXDL�NODVLILNDVL�6FKPLGW�GDQ�)HUJXVRQ�DGDODK�
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.XQWDGL��5DJLO�6�%��,ULDQWR�GDQ�/LQFDK�$QGDGDUL

'LQDPLND�6HUDQJDQ�8ODW� �0RRUH��/HSLGRSWHUD��&UDPELGDH�+HRUWLD�YLWHVVRLGHV

SDGD�7DQDPDQ�*DKDUX�GL�+XWDQ�3HQHOLWLDQ�&DULWD��3URSLQVL�%DQWHQ

WLSH� $� GHQJDQ� FXUDK� KXMDQ� UDWD�UDWD� WDKXQDQ�
VHEHVDU� ������PP��6XKX�XGDUD� UDWD�UDWD� DQWDUD�

R
����� &� GHQJDQ� NHOHPEDEDQ� XGDUD� DQWDUD� ���
����

+XWDQ� 3HQHOLWLDQ� &DULWD VHEDJDL�� GLSLOLK�
ORNDVL�SHQHOLWLDQ�GLQDPLND�VHUDQJDQ�XODW�JDKDUX�
NDUHQD� WHUVHGLDQ\D� EHEHUDSD� EORN� WDQDPDQ�
JDKDUX�\DQJ�UHODWLI�EHUYDULDVL��EDLN�XPXU�WDQDP�
PDXSXQ� VLVWHP� SHQJHORODDQ� ODKDQQ\D�� 9DULDVL�
NRQGLVL� WDQDPDQ� JDKDUX� LQL� PHPXQJNLQNDQ�
XQWXN� PHOLKDW� DGD WLGDNQ\D� NHWHUNDLWDQ� DQWDUD��
YDULDVL�NRQGLVL� WHJDNDQ�GDQ�VLVWHP�SHQJHORODDQ�
ODKDQ� GHQJDQ� GLQDPLND� SRSXODVL� GDQ� VHUDQJDQ�
KDPD�JDKDUX��*DPEDU���PHPSHUOLKDWNDQ�ORNDVL�
EORN�WDQDPDQ�JDKDUX�GL�.+'7.�&DULWD��PDVLQJ�
PDVLQJ�\DLWX��

x� , � HUNLW�� �%ORN�JDKDUX� � Z VHOXDV� ���KD�WHUOHWDN�
SDGD�SHWDN����.+'7.�&DULWD��VHVXDL�GHQJDQ�
SRVLVL� ORNDVL�\DQJ�EHUDGD�GL�EHODNDQJ�NDQWRU�
MDJD� DWDX� ZHUNLW� VHEDJDL� WDQDPDQ� SHU�
FRQWRKDQ��

x� ,, � RUDN�� �%ORN�JDKDUX� � U VHOXDV� ���KD�WHUOHWDN�
SDGD�SHWDN����.+'7.�&DULWD��VHVXDL�GHQJDQ�
WXMXDQ� SHQDQDPDQ� GDODP� UDQJND� NHJLDWDQ�
SHQHOLWLDQ�URUDN�

x� ,,, �,772�� �%ORN�JDKDUX� � VHOXDV� ����KD�WHUOHWDN�
SDGD�SHWDN����.+'7.�&DULWD��VHVXDL�GHQJDQ�
WXMXDQ�SHQDQDPDQ�GDODP�UDQJND�SHODNVDQDDQ�
NHJLDWDQ� SHQJHPEDQJDQ� JDKDUX� PHODOXL�
SUR\HN�,,,�3'�������5HY�����,��

�

*DPEDU�� ����� /RNDVL�EORN�SHUWDQDPDQ�JDKDUX��WLWLN�PHUDK��GL�+XWDQ�3HQHOLWLDQ�&DULWD��)LJXUH 3ODQWDWLRQ�
VLWHV�RI�DJDUZRRG��UHG�GRWV��DW�&DULWD�)RUHVW�5HVHDUFK�6WDWLRQ�

6XPEHU��6RXUFH����3HWD�*RRJOH�(DUWK�� ���KWWS���ZZZ�IRUGD�PRI�RUJ�ILOHV�3XVNRQVHUB&DULWD�SGI6RXUFH�RI�*RRJOH�(DUWK�PDS
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%��%DKDQ�GDQ�$ODW

%DKDQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�� \DLWX�
WDOO\VKHHW� XQWXN� PHQFDWDW� GDWD� VHUDQJDQ� XODW�
JDKDUX�� 3HUDODWDQ� \DQJ� GLJXQDNDQ� DQWDUD� ODLQ�
SHQDQGD� LGHQWLWDV� SRKRQ� FRQWRK� GDQ� KDQG�
FRXQWHU� VHEDJDL� DODW� EDQWX� SHQJXNXU� MXPODK�
SRSXODVL� KDPD� VHUWD� EHEHUDSD� SHUDODWDQ�
SHQGXNXQJ�ODLQQ\D��

&��3URVHGXU�.HUMD

3HQHOLWLDQ� GLODNXNDQ� PHODOXL� REVHUYDVL�
EHUNDOD�VHWLDS�EXODQ�WHUKDGDS�NHMDGLDQ�VHUDQJDQ�
SDGD�VHWLDS�SRKRQ�FRQWRK�WDQDPDQ�JDKDUX��3RKRQ�
FRQWRK�� \DLWX� VHMXPODK� WDQDPDQ� JDKDUX� \DQJ�
GLWHQWXNDQ� PHQMDGL� RE\HN� SHQJDPDWDQ� VHFDUD�
WHWDS� VHODPD� SURVHV� SHQHOLWLDQ�� 8QWXN� LWX��
SURVHGXU� NHUMD� \DQJ� GLODNXNDQ� PHOLSXWL�� ����
SHPEXDWDQ� SORW� SHQJDPDWDQ� SHUPDQHQ�� ����
SHQJXPSXODQ� GDWD� GDQ� ���� SHQJRODKDQ� GDQ�
DQDOLVLV�GDWD����

�����3ORW�SHQJDPDWDQ

'DODP� SHQHOLWLDQ� LQL� GLJXQDNDQ� �� SORW�
SHQJDPDWDQ�� PDVLQJ�PDVLQJ� SORW� GLWHQWXNDQ�

VHFDUD� �EHUGDVDUNDQ�YDULDVL�EORN�XPXU�SXUSRVLYH
WDQDPDQ� GDQ� NRQGLVL� HNRORJLV� WHJDNDQ� JDKDUX�
\DQJ� DGD� GL� .+'7.� &DULWD�� .HWLJD� SORW�
SHQHOLWLDQ�WHUVHEXW�\DLWX�SORW�,��ZHUNLW���,,��URUDN��
GDQ�SORW�,,,���,772���3DGD�VHWLDS�SORW�WHUGDSDW���
VXE�SORW�GDQ�VHWLDS�VXE�SORW�WHUGLUL�GDUL����WHJDNDQ�
WDQDPDQ� JDKDUX�� 6HWLDS� VXE� SORW� GDQ� WDQDPDQ�
JDKDUX�\DQJ� DGD�GLGDODPQ\D�GLWHQWXNDQ� VHFDUD�
DFDN��7DEHO���PHQMHODVNDQ�NDUDNWHULVWLN�PDVLQJ�
PDVLQJ� SORW� SHQHOLWLDQ�� EDLN� NRQGLVL� WDQDPDQ�
JDKDUX�PDXSXQ� NRQGLVL� OLQJNXQJDQQ\D�� 6HFDUD�
XPXP�GDSDW�GLNDWDNDQ�EDKZD�WDQDPDQ�JDKDUX�GL�
SORW�,�PHPLOLNL�UDWD�UDWD�WLQJJL�GDQ�GLDPHWHU�\DQJ�
OHELK� EHVDU� GLEDQGLQJNDQ� �� SORW� ODLQQ\D��
6HPHQWDUD� WDQDPDQ� JDKDUX� GL� SORW� ,,� GDQ� ,,,�
PHPLOLNL�UDWD�UDWD�WLQJJL�GDQ�GLPHWHU�EDWDQJ�\DQJ�
UHODWLI� VDPD�� 3ORW� ,� MXJD� PHPLOLNL� NRQGLVL�
OLQJNXQJDQ� KXWDQ� GHQJDQ� WLQJNDW� NHUDSDWDQ�
SRKRQ� GDQ� WXPEXKDQ� EDZDK� \DQJ� MDXK� OHELK�
WLQJJL� GDUL� �� SORW� ODLQQ\D�� $GDSXQ� WLQJNDW�
NHUDSDWDQ�SRKRQ�KXWDQ�GL�SORW� ,,�GDQ� ,,,� UHODWLI�
WLGDN� MDXK� EHUEHGD�� QDPXQ� SORW� ,,� PHPLOLNL�
WLQJNDW� NHUDSDWDQ� WXPEXKDQ� EDZDK� \DQJ� OHELK�
WLQJJL�GDULSDGD�SORW�,,,��'HQJDQ�NDWD�ODLQ�GDSDW�
GLNDWDNDQ� EDKZD� SORW� ,,,� PHPLOLNL� NRQGLVL�
OLQJNXQJDQ�\DQJ�OHELK�WHUEXND�

7DEHO�� ������.DUDNWHULVWLN�SORW�SHQJDPDWDQ�� �7DEOH &KDUDFWHULVWLFV�RI�UHVHDUFK�SORWV

.DUDNWHULVWLN�SORW�

�3ORW�FKDUDFWHULVWLFV�

,� ,,� ,,,�

7DKXQ�WDQDP�JDKDUX�

�3ODQWLQJ�\HDU�RI�DJDUZRRG��

����� ����� �����

5DWD�UDWD�WLQJJL�SRKRQ�JDKDUX�

�$YHUDJH�KHLJKW�RI�DJDUZRRG�WUHHV��

�FP��

���� ���� ����

5DWD�UDWD�GLDPHWHU�SRKRQ�JDKDUX ��

�$YHUDJH�GLDPHWHU�RI�DJDUZRRG�

WUHHV���FP��

���� �� ����

.HUDSDWDQ�WHJDNDQ�KXWDQ�

�)RUHVW�VWDQG�GHQVLW\���SRKRQ�SHU�KD�

������ ������ ������

.HUDSDWDQ�WXPEXKDQ�EDZDK�

�6KUXE�GHQVLW\���EDWDQJ�SHU�KD��

������� ������ ������
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��� 3HQJXPSXODQ�GDWD

3HQJXPSXODQ� GDWD� GLODNXNDQ� PHODOXL�
SHQJDPDWDQ� VHFDUD� EHUNDOD� VHWLDS� EXODQ�� 'DWD�
\DQJ� GLNXPSXONDQ� \DLWX� WLQJNDW� NHMDGLDQ�
VHUDQJDQ�� NHEHUDGDDQ� KDPD� GDQ� IUHNXHQVL�
VHUDQJDQ�KDPD��

7LQJNDW� NHMDGLDQ� VHUDQJDQ� GLKLWXQJ� EHU�
GDVDUNDQ� SHUVHQ� UDWD�UDWD� MXPODK� SRKRQ� \DQJ�
NHGDSDWDQ� WHUVHUDQJ� XODW� JDKDUX� GL� VHWLDS� SORW�
SDGD�EXODQ�SHQJDPDWDQ�WHUWHQWX��6HODQMXWQ\D��GL�
VHWLDS�WDQDPDQ�JDKDUX�\DQJ�WHUVHUDQJ�GLODNXNDQ�
SHQJDPDWDQ� NHEHUDGDDQ� KDPD� GHQJDQ� PHQJ�
DPDWL� VWDGLD� GDQ� SRSXODVLQ\D�� $SDELOD� KDPD�
PDVLK�GDODP�VWDGLD�WHOXU�GLODNXNDQ�SHQJKLWXQJDQ�
MXPODK� NHORPSRN� WHOXU� GL� VHWLDS� SRKRQ� GDQ�
MXPODK� EXWLU� GL� VHWLDS� NHORPSRN� WHOXU��$SDELOD�
KDPD� GDODP� VWDGLD� XODW�� GLODNXNDQ� SHQJXNXUDQ�
SDQMDQJ�XODW�XQWXN�PHQHQWXNDQ�SHUNLUDDQ�LQVWDU�
XODW�GDQ�SHQJKLWXQJDQ�SRSXODVL�XODW�GDUL� VHWLDS�
LQVWDU�

)UHNXHQVL� VHUDQJDQ� KDPD� GLKLWXQJ� EHU�
GDVDUNDQ� MXPODK� NHMDGLDQ� VHUDQJDQ� GDODP� VDWX�
WDKXQ�SDGD�PDVLQJ�PDVLQJ�SRKRQ�\DQJ�GLDPDWL��

'DWD� LNOLP� GLSHUROHK� GDUL� .DQWRU� 6WDVLXQ�
0HWHRURORJL�.HODV�,�6HUDQJ��EHUXSD�GDWD�EXODQDQ�
FXUDK�KXMDQ��&+��� MXPODK�KDUL�KXMDQ��++��GDQ�
NHOHPEDEDQ�UDWD�UDWD��'DWD�PHWHRURORJL�WHUVHEXW�
PHUXSDNDQ� KDVLO� SHQJXNXUDQ� GL� ZLOD\DK�
.HFDPDWDQ� /DEXDQ�� \DNQL� ZLOD\DK� GL� .DE��
3DQGHJODQJ� \DQJ� WHUGHNDW� GHQJDQ� ORNDVL�
SHQHOLWLDQ�

'�� $QDOLVLV�'DWD

$QDOLVLV� GDWD� GLODNXNDQ� VHFDUD� VWDWLVWLN� GDQ�
GHVNULSWLI�� $QDOLVLV� UHJUHVL� GLODNXNDQ� PHQJ�
JXQDNDQ� SURJUDP� 0LQLWDE� ��� XQWXN� PHQJXML�
KXEXQJDQ� DQWDUD� LQWHQVLWDV� VHUDQJDQ� KDPD�
GHQJDQ�EHEHUDSD�IDNWRU�LNOLP��\DNQL�FXUDK�KXMDQ�
�&+��� MXPODK�KDUL�KXMDQ��++��GDQ�NHOHPEDEDQ�
XGDUD� �5+��� 6HODQMXWQ\D� GLODNXNDQ� DQDOLVLV�
VHFDUD� GHVNULSWLI� XQWXN� PHQHODDK� GDWD� SHU�
NHPEDQJDQ� WLQJNDW�NHMDGLDQ�GDQ�SROD� VHUDQJDQ�
XODW�JDKDUX�GL�PDVLQJ�PDVLQJ�SORW�SHQJDPDWDQ�

,,,���+$6,/�'$1�3(0%$+$6$1

$��+DVLO

6HUDQJDQ�KDPD� �SDGD�WDQDPDQ�+��YLWHVVRLGHV
JDKDUX� GL� +3� &DULWD�� 3URSLQVL� %DQWHQ�� WHUMDGL�
VHSDQMDQJ� WDKXQ� GHQJDQ� SROD� VHUDQJDQ� EHU�
IOXNWXDVL�� 'DWD� SHQJDPDWDQ� VHODPD� �� WDKXQ�
PHPSHUOLKDWNDQ� VHUDQJDQ� KDPD� OHELK� EDQ\DN�
WHUMDGL� SDGD�PXVLP� NHPDUDX� GLEDQGLQJ�PXVLP�
KXMDQ��*DPEDU�����0HVNLSXQ�GHPLNLDQ��DQDOLVLV�
UHJUHVL�PHQXQMXNNDQ�WLGDN�WHUGDSDW�NRUHODVL��3�!�
������ DQWDUD� SHUVHQWDVH� UDWD�UDWD� MXPODK� SRKRQ�
\DQJ� WHUVHUDQJ� KDPD� GHQJDQ� EHEHUDSD� IDNWRU�
LNOLP�VHSHUWL�FXUDK�KXMDQ��MXPODK�KDUL�KXMDQ�GDQ�
NHOHPEDEDQ�XGDUD�
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*DPEDU��)LJXUH����� 3HUVHQWDVH�MXPODK�SRKRQ�\DQJ�WHUVHUDQJ�KDPD�GL�+XWDQ�3HQHOLWLDQ�&DULWD�EHULNXW�
MXPODK�KDUL�KXMDQ��++���FXUDK�KXMDQ��&+��GDQ�NHOHPEDEDQ�XGDUD��5+��EXODQDQ�GL�
ZLOD\DK�.HFDPDWDQ�/DEXDQ��7KH�PHDQ�SHUFHQWDJHV�RI�DJDUZRRG�WUHHV�DWWDFNHG�E\�
WKH�SHVW�LQ�&DULWD�)RUHVW�5HVHDUFK�6WDWLRQ�DQG�WKH�PRQWKO\�QXPEHUV�RI�UDLQ�GD\V��
GDLO\�SUHFLSLWDWLRQ�DQG�UHODWLYH�KXPLGLW\�LQ�WKH�DUHD�RI�/DEXDQ�6XE�'LVWULFW�

.XQWDGL��5DJLO�6�%��,ULDQWR�GDQ�/LQFDK�$QGDGDUL

'LQDPLND�6HUDQJDQ�8ODW� �0RRUH��/HSLGRSWHUD��&UDPELGDH�+HRUWLD�YLWHVVRLGHV

SDGD�7DQDPDQ�*DKDUX�GL�+XWDQ�3HQHOLWLDQ�&DULWD��3URSLQVL�%DQWHQ
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

3HUVHQWDVH� MXPODK� SRKRQ� WHUVHUDQJ� KDPD�
UHODWLI�VWDELO�DQWDUD�������SDGD�DZDO�WDKXQ�DQWDUD�
-DQXDUL 0HL�� NHPXGLDQ� WXUXQ� KLQJJD� WLWLN��
WHUHQGDK�SDGD�DNKLU�PXVLP�KXMDQ�VHNLWDU�EXODQ�
0HL�-XQL�� 0HPDVXNL� PXVLP� NHPDUDX� VHNLWDU�
EXODQ�-XOL 6HSWHPEHU�VHUDQJDQ�KDPD�PHQLQJNDW��
GHQJDQ�UDWD�UDWD�SHUVHQWDVH�MXPODK�SRKRQ�\DQJ�
WHUVHUDQJ�EHUNLVDU���������6HUDQJDQ�KDPD�WXUXQ�
NHPEDOL�SDGD�VDDW�PHPDVXNL�PXVLP�KXMDQ�SDGD�
EXODQ� 2NWREHU�'HVHPEHU� GHQJDQ� SHUVHQWDVH�
UDWD�UDWD�MXPODK�SRKRQ�\DQJ�WHUVHUDQJ�GL EDZDK��
����

3HQJDPDWDQ�SDGD�PDVLQJ�PDVLQJ�SORW�PHP�
SHUOLKDWNDQ�WLGDN�VDWX SXQ�SORW�\DQJ�WHUEHEDV�GDUL��
VHUDQJDQ�KDPD��+DPD� ��EDLN�GDODP�+��YLWHVVRLGHV
VWDGLD� WHOXU� PDXSXQ� XODW� EHUEDJDL� LQVWDU��
GLWHPXNDQ�GL�VHEDJLDQ�WDQDPDQ�\DQJ�GLDPDWL�GL�
VHWLDS� SORW� GL� KDPSLU� VHSDQMDQJ� ZDNWX�
SHQJDPDWDQ�PHVNLSXQ� GHQJDQ� WLQJNDW� NHMDGLDQ�
VHUDQJDQ� \DQJ� EHUEHGD� GDUL� ZDNWX� NH� ZDNWX��
3HUNHPEDQJDQ� SRSXODVL� KDPD� GL� NHWLJD� SORW�
SHQJDPDWDQ� PHQXQMXNNDQ� SROD� \DQJ� KDPSLU�
VDPD�� QDPXQ� SHUVHQWDVH� SRKRQ� \DQJ� WHUVHUDQJ�
KDPD�VHGLNLW�OHELK�WLQJJL�SDGD�SORW� GDQ� �GDUL�,,� ,,,
SDGD�SORW�,��*DPEDU����

+DPD�XODW�GLWHPXNDQ�GDODP�EHEHUDSD�LQVWDU��
QDPXQ� XPXPQ\D� LQVWDU� �� GDQ� ��� 3DGD� VHWLDS�
SRKRQ�\DQJ�WHUVHUDQJ�NHEDQ\DNDQ�KDQ\D�WHUGDSDW�
VDWX�PDFDP�LQVWDU��'HQJDQ�NDWD�ODLQ�KDQ\D�DGD�
VDWX�JHQHUDVL�XODW�JDKDUX�SDGD�VHWLDS�SRKRQ�\DQJ�
WHUVHUDQJ�� 1DPXQ� NDUHQD� NHEHUDGDDQ� KDPD�

KDPSLU� VHODOX� GLWHPXNDQ� GL VHWLDS� EXODQ��
SHQJDPDWDQ�GL�VHPXD�SORW��EHUDUWL�GDODP� WDKXQ���
WHUGDSDW�EHEHUDSD�JHQHUDVL�SHUNHPEDQJDQ�KDPD��

-XPODK� SRSXODVL� XODW� \DQJ� GLWHPXNDQ�
PHQ\HUDQJ� WDQDPDQ� JDKDUX� EHUYDULDVL� VHVXDL�
LQVWDUQ\D��3DGD�LQVWDU�DZDO��LQVWDU����XPXPQ\D�
PDVLK�GDODP�MXPODK�EHVDU��EHUNLVDU�DQWDUD�����
���� LQGLYLGX�� 3ROD� VHUDQJDQ� KDPD� VDQJDW�
WHUJDQWXQJ� GDUL� LQVWDU� XODW�� 8ODW� \DQJ� EDUX�
PHQHWDV� KLQJJD� LQVWDU� �� PHQ\HUDQJ� SRKRQ�
JDKDUX� VHFDUD� EHUNHORPSRN� �DJUHJDVL�� GHQJDQ�
PHPDQJVD�GDXQ�\DQJ�PDVLK�PXGD��3DGD� LQVWDU�
EHULNXWQ\D� GHQJDQ� XNXUDQ� WXEXK� \DQJ� OHELK�
EHVDU�� VHUDQJDQ� XODW� VXGDK� PHQ\HEDU� GHQJDQ�
VDVDUDQ�VHPXD�GDXQ�\DQJ�PDVLK�WHUVHGLD�

+DVLO� �VHUDQJDQ�XODW�GL�NHVHOXUXKDQ�PDSSLQJ
SRKRQ� FRQWRK� PHQXQMXNNDQ� VHEDJLDQ� EHVDU�
SHUQDK�WHUVHUDQJ�XODW��7DEHO�����+DQ\D�SORW� �\DQJ�,
SHUVHQWDVH� MXPODK� SRKRQ� \DQJ� WLGDN� SHUQDK�
WHUVHUDQJ� KDPD� JDKDUX� GDODP� �� WDKXQ�
SHQJDPDWDQ UHODWLI �UDWD�� �PDVLK�FXNXS�EHVDU��\DLWX
UDWD ���� �� ���3DGD�SORW�,,�VHPXD�SRKRQ�FRQWRK�GL� �
VXE� SORW� SHQJDPDWDQ� SHUPDQHQ� SHUQDK�
PHQJDODPL� VHUDQJDQ�KDPD�� NHFXDOL� SDGD� WDKXQ�
SHUWDPD� ������� WHUGDSDW� ����� WDQDPDQ� JDKDUX�
\DQJ�EHEDV�VHUDQJDQ��'HPLNLDQ�MXJD�GL�SORW�,,,��
KDPSLU� VHPXD� SRKRQ� FRQWRK� SHUQDK� WHUVHUDQJ�
KDPD�� 'DWD� WHUVHEXW� PHQXQMXNNDQ� EDKZD�
LQWHQVLWDV�VHUDQJDQ� �GL�SORW� �GDQ� �+��YLWHVVRLGHV ,, ,,,
OHELK�WLQJJL�GLEDQGLQJ�SORW�,�
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*DPEDU�� ����� 'LQDPLND�SHUNHPEDQJDQ�KDPD�SDGD�SRKRQ�JDKDUX�GL�SORW�SHQJDPDWDQ�,��,,�GDQ�,,,�)LJXUH
EHUGDVDUNDQ�SHUVHQWDVH�SRSXODVL�SRKRQ�\DQJ�WHUVHUDQJ��'\QDPLF�RI�SHVW�LQIHVWDWLRQ�
RQ�DJDUZRRG�SODQWDWLRQ� LQ�REVHUYDWLRQ�SORWV�RI� ,�� ,,�DQG�,,,�EDVHG�RQ� WKH�PHDQ�
SHUFHQWDJH�RI�SHVW�DWWDFNLQJ�WUHHV�
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7DEHO��7DEHO����� 3HUVHQWDVH�MXPODK�SRKRQ�JDKDUX�\DQJ�WHUVHUDQJ�+��YLWHVVRLGHV�VHFDUD�EHUXODQJ�GDODP
�� WDKXQ� VHVXDL� IUHNXHQVL� VHUDQJDQ� �3HUFHQWDJH� RI� DJDUZRRG� WUHHV� XQGHU� UHFXUUHQW�
DWWDFNV�RI��+��YLWHVVRLGHV�ZLWKLQ�D�\HDU�DFFRUGLQJ�WR�LWV�IUHTXHQFLHV�RI�DWWDFN��

�

)UHNXHQVL�

VHUDQJDQ�

�$WWDFNLQJ�

IUHTXHQFLHV��

-XPODK�SRKRQ��1XPEHU�RI�WUHHV������

,� ,,� ,,,�

����� ����� ����� ; � ����� ����� ����� ; � ����� ����� ����� ; �

�� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ���� ����

�� ����� ����� ����� ����� ����� ���� ����� ����� ����� ����� ����� �����

�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

�� ���� ����� ���� ���� ���� ����� ����� ����� ����� ����� ����� �����

�� ���� ���� ���� ���� ���� ����� ���� ���� ���� ����� ����� ����

)UHNXHQVL�VHUDQJDQ�KDPD�SDGD�VHWLDS�SRKRQ�
FRQWRK�EHUNLVDU�����NDOL�GDODP�VDWX�WDKXQ��7DEHO�
����6HUDQJDQ� OHELK�GDUL� VDWX�NDOL� SDGD� LQGLYLGX�
SRKRQ�JDKDUX�WHUMDGL�GL�VHPXD�SORW�SHQJDPDWDQ��
6HUDQJDQ�EHUXODQJ�OHELK�EDQ\DN�WHUMDGL�SDGD�SORW�
,,�GDQ�,,,�\DQJ�UDWD�UDWD�WLQJJL�SRKRQQ\D�NXUDQJ�
GDUL�����P��'L�NHGXD�SORW��VHUDQJDQ�EHUXODQJ�XODW�
+�� YLWHVVRLGHV� GDODP� �� WDKXQ� WHUJRORQJ� VDQJDW�
WLQJJL��%HUGDVDUNDQ� MXPODK�SHUVHQWDVH� UDWD�UDWD�
MXPODK�SRKRQ�\DQJ�WHUVHUDQJ�XODW�OHELK�GDUL���NDOL�
GDODP���WDKXQ� �VHUDQJDQ�EHUXODQJ��IUHNXHQVL��;��
VHUDQJDQ� �� ��� UDWD�UDWD� GLDODPL� ROHK� OHELK� GDUL�
����MXPODK�LQGLYLGX�SRKRQ��6HPHQWDUD�GL�SORW�,�
GHQJDQ� WLQJJL� SRKRQ� UDWD�UDWD� GL� DWDV� �� P�
VHUDQJDQ� EHUXODQJ� KDQ\D� WHUMDGL� VHNLWDU� ����
MXPODK� LQGLYLGX� SRKRQ�� 6HUDQJDQ� EHUXODQJ�
GHQJDQ� IUHNXHQVL� �� NDOL� GDODP� �� WDKXQ� UHODWLI�
VHLPEDQJ� GL� NHWLJD� SORW� SHQJDPDWDQ�� \DNQL�
VHEHVDU��������������GDQ�������EHUWXUXW�WXUXW�
SDGD�SORW�,��,,�GDQ�,,,��6HUDQJDQ�GHQJDQ�IUHNXHQVL�
��NDOL�VHWDKXQ�WHUXWDPD�WHUMDGL�GL�SORW�,,�GDQ�,,,�
GHQJDQ�SHUVHQWDVH�MXPODK�SRKRQ�WHUVHUDQJ�GL�DWDV�
��NDOL� OHELK�EHVDU�GLEDQGLQJNDQ�\DQJ� WHUMDGL�GL�
SORW� ,��5DWD�UDWD�SHUVHQWDVH� MXPODK�SRKRQ�\DQJ�
WHUVHUDQJ�KDPD���NDOL�SHU�WDKXQ�GL�SORW�,��,,�GDQ�,,,�
EHUWXUXW�WXUXW� \DLWX� ������ ������ GDQ� �������
6HUDQJDQ�KDPD� �GHQJDQ�IUHNXHQVL���+��YLWHVVRLGHV
NDOL�GDODP���WDKXQ�SDGD���SRKRQ�JDKDUX�KDQ\D�
WHUMDGL�GL�SORW�,,�GDQ�,,,��'DWD�GL�DWDV�PHQXQMXNNDQ�
EDKZD� SORW� ,,� GDQ� ,,,� OHELK� UHQWDQ� WHUKDGDS�
VHUDQJDQ�XODW�JDKDUX�GDULSDGD�SORW�,���

%�� 3HPEDKDVDQ

3HQJDPDWDQ� SHUNHPEDQJDQ� VHUDQJDQ� KDPD�
+�� YLWHVVRLGHV� SDGD� SHUWDQDPDQ� JDKDUX� GL� +3�
&DULWD�VHODPD���WDKXQ�PHPSHUOLKDWNDQ�SROD�\DQJ�
UHODWLI� WHWDS�� \DNQL� WHUMDGL� VHSDQMDQJ� WDKXQ�
GHQJDQ�LQWHQVLWDV�\DQJ�IOXNWXDWLI��6HUDQJDQ�EHUDW�
WHUXWDPD�SDGD�PXVLP�NHULQJ��\DNQL�DQWDUD�EXODQ�
-XOL�6HSWHPEHU�� 3ROD� VHUDQJDQ� \DQJ� VHUXSD�

GLODSRUNDQ� WHUMDGL� GL� %KXWDQ� �&KKHWUL�� �������
VDODK�VDWX�1HJDUD�GL�NDZDVDQ�$VLD�6HODWDQ�\DQJ�
EHUEDWDVDQ� GHQJDQ� &KLQD�� GDQ� %DQJODGHVK�
�&KRZGKXU\�� ������� 3ROD� VHUDQJDQ� \DQJ� OHELK�
WLQJJL� SDGD� PXVLP� NHPDUDX� GDULSDGD� PXVLP�
KXMDQ� NHPXQJNLQDQ� GLSHQJDUXKL� ROHK� DNWLYLWDV�
WHUEDQJ� VHUDQJJD� GHZDVD� SDGD� VDDW� PHQFDUL�
SDVDQJDQ�DWDX�SXQ�PHQFDUL�WHPSDW�EHUWHOXU��3DGD�
PXVLP� NHPDUDX� VHUDQJJD� GHZDVD� GDSDW� OHELK�
DNWLI� PHODNXNDQ� SHQHUEDQJDQ� NDUHQD� WLGDN�
WHUJDQJJX�FXUDK�KXMDQ��VHEDJDLPDQD�SDGD�PXVLP�
SHQJKXMDQ�� %HEHUDSD� SHQHOLWLDQ� PHQXQMXNNDQ�
WHUGDSDW�NRUHODVL�QHJDWLI�DQWDUD�DNWLYLWDV�WHUEDQJ�
QJHQJDW�GHQJDQ�FXUDK�KXMDQ��*KDUHNKDQL��������
%RQVLJQRU�	�0DQWL�� ������� &XUDK� KXMDQ� WLGDN�
VDMD� VHFDUD� ILVLN� PHQMDGL� IDNWRU� SHPEDWDV�
DNWLYLWDV�WHUEDQJ�QJHQJDW��WHWDSL�WXUXQQ\D�KXMDQ��
NKXVXVQ\D�\DQJ�WHUMDGL�GL�DPEDQJ�SHWDQJ��VHFDUD�
WLGDN� ODQJVXQJ� MXJD� EHUNDLWDQ� GHQJDQ� DGDQ\D�
HPLVL�VHQ\DZD� �GDUL�WXPEXKDQ�LQDQJ�\DQJ�YRODWLOH
EHUVLIDW� ��*KDUHNKDQL��������UHSHOOHQW

7LQJJLQ\D� VHUDQJDQ� KDPD� XODW� JDKDUX� SDGD�
PXVLP� NHPDUDX� GLGXJD� GLGXNXQJ� ROHK� SRWHQVL�
NHEHUKDVLODQ� VHWLDS� LQGLYLGX� XQWXN� GDSDW�
PHQ\HOHVDLNDQ�SHUNHPEDQJDQ�KLGXSQ\D�KLQJJD�
PHQMDGL�VHUDQJJD�GHZDVD��6HODLQ�WHUVHGLD�VXPEHU�
SDNDQ�\DQJ�FXNXS�XQWXN�PHPHQXKL�NHEXWXKDQ�
VHODPD� PHQ\HOHVDLNDQ� VWDGLD� ODUYD�� PXVLP�
NHPDUDX� MXJD� PHQ\HGLDNDQ� VHUHVDK� GDQ� ODQWDL�
KXWDQ�\DQJ�NRQGXVLI�XQWXN�PHQJLQNXEDVL�SXSD�
+�� YLWHVVRLGHV� VDPSDL� NHOXDUQ\D� VHUDQJJD�
GHZDVD�� 6HEDOLNQ\D�� FXUDK� KXMDQ� \DQJ� WLQJJL�
SDGD�PXVLP�KXMDQ�PHQ\HEDENDQ�WDQDK�PHQMDGL�
VDQJDW� OHPEDE� GDQ� WHPSHUDWXU� WDQDK� WXUXQ��
VHKLQJJD� PHPSHQJDUXKL� SHUNHPEDQJDQ� SXSD��
8ML�FRED�ROHK�:HQ� ���������GL�ODERUDWRULXP�HW�DO
PHPEXNWLNDQ�EDKZD�SDGD�NRQGLVL�VXEVWUDW�WDQDK�
\DQJ� VDQJDW� EDVDK� �WLQJNDW� NHMHQXKDQ� !� �����
ODUYD� LQVWDU� DNKLU� � KDQ\D� VHGLNLW�+�� YLWHVVRLGHV
\DQJ� PDPSX� PHQ\HOHVDLNDQ� VWDGLD� SXSD��

.XQWDGL��5DJLO�6�%��,ULDQWR�GDQ�/LQFDK�$QGDGDUL

'LQDPLND�6HUDQJDQ�8ODW� �0RRUH��/HSLGRSWHUD��&UDPELGDH�+HRUWLD�YLWHVVRLGHV

SDGD�7DQDPDQ�*DKDUX�GL�+XWDQ�3HQHOLWLDQ�&DULWD��3URSLQVL�%DQWHQ
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.HJDJDODQ� SURVHV� SXSDVL� SDGD� NRQGLVL� VXEVWUDW�
WDQDK� \DQJ� VDQJDW� EDVDK� MXJD� WHUMDGL� SDGD�
VHUDQJJD�ODLQ��PLVDOQ\D� ��\DQJ�6SRGRSWHUD�H[LJXD
GDODP� SURVHV� PHWDPRUIRVLVQ\D� KDUXV� PHODOXL�
VWDGLD�SXSD�GL�GDODP�WDQDK��=KHQJ� ���������HW�DO

.RQGLVL� HNRORJLV� SORW� WDPSDNQ\D� EHU�
SHQJDUXK�WHUKDGDS�LQWHQVLWDV�VHUDQJDQ�KDPD�+��
YLWHVVRLGHV�� 7HJDNDQ� FDPSXUDQ� EHUEDJDL� MHQLV�
WDQDPDQ�\DQJ�OHELK�SDGDW�GL�SORW�,�NHPXQJNLQDQ�
LNXW�EHUSHUDQ�PHQJXUDQJL�SRWHQVL�VHUDQJDQ�KDPD�
GLEDQGLQJ� �� SORW� ODLQQ\D� \DQJ� OHELK� WHUEXND��
+DVLO� SHQHOLWLDQ� 5DKD\X� GDQ� 0DKDUDQL� �������
PHQXQMXNNDQ� KDO� WHUVHEXW�� GLPDQD� NHUDJDPDQ�
MHQLV� WXPEXKDQ� GLNHWDKXL� EHUNRUHODVL� QHJDWLI�
GHQJDQ� WLQJNDW� VHUDQJDQ� KDPD�� .DUDNWHULVWLN�
ORNDVL� GHQJDQ� NHDQHNDUDJDPDQ� MHQLV� GDQ�
NHUDSDWDQ� WHJDNDQ� \DQJ� WLQJJL� GLGXJD� PHP�
SHQJDUXKL� DNWLYLWDV� WHUEDQJ� VHUDQJJD� GHZDVD�
XQWXN�GDSDW�PHQHPXNDQ�SRKRQ�JDKDUX�\DQJ�DNDQ�
GLJXQDNDQ� XQWXN� EHUWHOXU�� .DVXV� VHPDFDP� LQL�
GLWHPXNDQ� %RQVLJQRUH� GDQ�0DQWL� ������� SDGD�
QJHQJDW� MHQLV� � \DQJ�7KDXPHWRSRHD� SLW\RFDPSD
PHUXSDNDQ� KDPD� SDGD� WDQDPDQ� SLQXV�� GLPDQD�
VHUDQJJD� GHZDVD� OHELK� EDQ\DN� WHUEDQJ� GL�
NDZDVDQ�KXWDQ�SLQXV�GHQJDQ� WLQJNDW�NHSDGDWDQ�
\DQJ�UHQGDK�

0HQXUXW� 1LFFROL� �� �������� NHEHUDGDDQ�HW� DO
MHQLV�WXPEXKDQ�ODLQ�� ��MXJD�GDSDW�QRQ�KRVW�VSHFLHV
PHQMDGL�IDNWRU�SHQJKDODQJ�VHFDUD�NLPLDZL�EDJL�
VHUDQJJD� WHUWHQWX� XQWXN�PHQHPXNDQ� WXPEXKDQ�
LQDQJQ\D�� %DJL� VHUDQJJD� KHUELYRUD�� VHQ\DZD�
YRODWLOH�WXPEXKDQ�PHUXSDNDQ�XQVXU�\DQJ�VDQJDW�
SHQWLQJ�XQWXN�GDSDW�PHQJDUDKNDQQ\D�PHQHPX�
NDQ� WXPEXKDQ� LQDQJ�\DQJ� WHSDW�XQWXN�EHUWHOXU��
PDNDQ� GDQ� NDZLQ� �+XVVDLQ�� ������ /X� ���HW� DO
������� 3HUFREDDQ� GL� ODERUDWRULXP� PDXSXQ� GL�
ODSDQJ� PHPEXNWLNDQ� KDO� WHUVHEXW�� GLPDQD�
EHUEDJDL� MHQLV� VHUDQJJD� EHWLQD� EHUHDNVL� VHFDUD�
VSHVLILN�SDGD�VHQ\DZD� �WXPEXKDQ�WHUWHQWX�YRODWLOH
�7DVLQ� ���������3LQHUR�	�'RUQ��������$QIRUD�HW�DO
HW�DO YRODWLOH����������3HUDQ�VHQ\DZD� �LQL�PHQMDGL�
OHELK�SHQWLQJ�ODJL�EDJL�JRORQJDQ�VHUDQJJD�\DQJ�
WHUPDVXN�ROLJRIDJXV�VHSHUWL� �NDUHQD�+��YLWHVVRLGHV
MHQLV� WXPEXKDQ� LQDQJQ\D� VDQJDW� WHUEDWDV��2OHK�
VHEDE� LWX�� SDGD� OLQJNXQJDQ� GHQJDQ� NHUDJDPDQ�
GDQ�NHUDSDWDQ�MHQLV�WXPEXKDQ�\DQJ�WLQJJL�VHSHUWL�
SDGD�SORW�,��LQWHQVLWDV�VHUDQJDQ�XODW�JDKDUX�UHODWLI�
OHELK�UHQGDK�GDULSDGD���SORW�ODLQQ\D�\DQJ�OHELK�
WHUEXND��+DO� LQL� GLGXJD�GLVHEDENDQ�ROHK� IDNWRU�
SHQJKDODQJ� EHUXSD� VHQ\DZD� � GDUL�YRODWLOH
EHUEDJDL� MHQLV� WXPEXKDQ� ODLQQ\D�� 0HQXUXW�
5DQGONRIHU� � ��������SHUJHUDNDQ�NHORPSRN�HW�DO�
KHZDQ�DUWKURSRGD�VHFDUD�DODPL�VDQJDW�WHUJDQWXQJ�
EDJDLPDQD� NHWHUNDLWDQ� DQWDU� VHQ\DZD� �YRODWLOH
GHQJDQ�NHUDJDPDQ�VSHVLHV�WXPEXKDQ�\DQJ�DGD��

7DPSDNQ\D�� UDJDP� DURPD� VHQ\DZD� � GL�YRODWLOH
OLQJNXQJDQ�\DQJ�VDQJDW�WLQJJL�NHUDJDPDQ�MHQLV�
WXPEXKDQQ\D�PHQMDGL�KDPEDWDQ�EDJL� VHUDQJJD�
WHUWHQWX� XQWXN� PHQJHQDOL� WXPEXKDQ� LQDQJQ\D�
�+XVVDLQ���������4LDR� ��������PHPEXNWLNDQ�HW�DO�
KDO�WHUVHEXW�SDGD�QJHQJDW� ��GLPDQD�+��YLWHVVRLGHV
VLQWHVLV� VHQ\DZD� � GDUL� GDXQ� PXGD�YRODWLOH
WDQDPDQ� JDKDUX� MHQLV� � WLGDN� FXNXS�$�� VLQHQVLV
HIHNWLI�PHPLNDW�QJHQJDW�GL�ODSDQJ��ZDODXSXQ�GL�
ODERUDWRULXP�WHUEXNWL�GHQJDQ�PH\DNLQNDQ��4LDR�
HW�DO���������PHQGXJD�EDKZD�EHUDJDP�VHQ\DZD�
YRODWLOH�GL�ODSDQJDQ�PHQMDGL�IDNWRU�SHQJJDQJJX�
EDJL�QJHQJDW�EHWLQD�XQWXN�PHQJHQDOL�LQDQJQ\D�

3DGD�SHQHOLWLDQ�LQL�GLNHWDKXL�EDKZD�KDPD�+��
YLWHVVRLGHV� VHODOX� GLWHPXNDQ� GL� VHWLDS� EXODQ�
SHQJDPDWDQ�GL�NHWLJD�EORN�SHQDQDPDQ�JDKDUX�GL�
.+'7.� &DULWD� \DQJ� GLJXQDNDQ� VHEDJDL� SORW�
SHQJDPDWDQ�� 6HEDJLDQ� EHVDU� GLMXPSDL� VHEDJDL�
DJUHJDVL�XODW�JDKDUX��'LOLKDW�GDUL�XNXUDQ� WXEXK�
XODW�� DJUHJDVL� XODW� JDKDUX� \DQJ� GLWHPXNDQ� GL�
PDVLQJ�PDVLQJ� SORW� SHQJDPDWDQ� WHUGLUL� GDUL�
EHUPDFDP�WLQJNDW�SHUNHPEDQJDQ��LQVWDU���'LWLOLN�
GDUL�VLNOXV�KLGXS� �VHNLWDU�����������+��YLWHVVRLGHV
KDUL� XQWXN� PHQ\HOHVDLNDQ� NHVHOXUXKDQ� WLQJNDW�
SHUNHPEDQJDQ�LQGLYLGX�GDUL�WHOXU�KLQJJD�QJHQJDW�
GHZDVD� �&KHQ� ��� ������ $JXVWLQD�� ������HW� DO
(PLOLD�� ������� PDND� EHEHUDSD� IDNWD� GL� DWDV�
PHPEXNWLNDQ� EDKZD� QJHQJDW� LQL� GDSDW�
EHUNHPEDQJ� GDODP� EHEHUDSD� JHQHUDVL� VHODPD�
VDWX�WDKXQ��%HEHUDSD�SHQXOLV�PHQ\DWDNDQ�EDKZD�
+��YLWHVVRLGHV� GDSDW�EHUNHPEDQJ�VHEDQ\DN�����
JHQHUDVL�GDODP�VDWX�PXVLP��&KHQ� ���������HW�DO
4LDR� ���������HW�DO

$SDELOD� GLOLKDW� GDUL� NHFHQGHUXQJDQ� SHU�
NHPEDQJDQ� VHUDQJDQ� XODW� JDKDUX�� PDND�
EHUGDVDUNDQ� GDWD� LQWHQVLWDV� VHUDQJDQ� WDKXQDQ�
\DQJ�WHUFDWDW�GL�7DEHO����SDGD�WDKXQ�NHGXD��������
WHUMDGL�SHQLQJNDWDQ�LQWHQVLWDV�VHUDQJDQ�GL�VHPXD�
SORW� SHQJDPDWDQ�� +DO� WHUVHEXW� WHUOLKDW� GDUL�
PHQXUXQQ\D�SHUVHQWDVH�MXPODK�SRKRQ�\DQJ�WLGDN�
WHUVHUDQJ� KDPD� �IUHNXHQVL� VHUDQJDQ� ��� GDQ�
PHQLQJNDWQ\D�SHUVHQWDVH�MXPODK�SRKRQ�GHQJDQ�
IUHNXHQVL�VHUDQJDQ�EHUXODQJ��IUHNXHQVL�VHUDQJDQ�
�� ���� 3DGD� WDKXQ� NHWLJD� �������� LQWHQVLWDV�
VHUDQJDQ� UHODWLI� NRQVWDQ� VHSHUWL� WDKXQ� NHGXD�
��������NHFXDOL�SDGD�SORW�,�\DQJ�VHGLNLW�PHQXUXQ��
6HODLQ� NDUHQD� VHFDUD� VHQJDMD� WLGDN� GLODNXNDQ�
WLQGDNDQ�SHQJHQGDOLDQ�GL�VHPXD�SORW�SHQHOLWLDQ��
SHQLQJNDWDQ� NXDQWLWDV� GDQ� NXDOLWDV� VHUDQJDQ�
KDPD� MXJD�PHQJLQGLNDVLNDQ� UHQGDKQ\D�SRWHQVL�
SHQJHQGDOL� DODPL� KDPD� LQL� GL� .+'7.�&DULWD��
EDLN� \DQJ� EHUVLIDW� ELRWLN�� VHSHUWL� SUHGDWRU� GDQ�
SDWRJHQ�PDXSXQ�\DQJ�EHUVLIDW�DELRWLN��PLVDOQ\D�
IDNWRU�LNOLP��.HWLDGDDQ�SRWHQVL�SHQJHQGDOL�DODPL�
LQL� SXOD� \DQJ� NHPXQJNLQDQ�PHQMDGL� SHQ\HEDE�

9RO����1R����'HVHPEHU������������
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VHPDNLQ� PHUHEDNQ\D� VHUDQJDQ� KDPD� LQL� GL�
EHUEDJDL�GDHUDK�GL�,QGRQHVLD�

+DVLO� SHQHOLWLDQ� LQL�PHQHJDVNDQ�EDKZD�XODW�
+�� YLWHVVRLGHV� PHUXSDNDQ� KDPD� \DQJ� VDQJDW�
VHULXV� GDQ� EHUEDKD\D� EDJL� WDQDPDQ� JDKDUX��
3HWDQL�JDKDUX�KDUXV�PHPEHULNDQ�SHUKDWLDQ�GDQ�
NHZDVGDDQ� WLQJJL� PHQJLQJDW� VHUDQJDQ� XODW�
JDKDUX� WHUMDGL� VHSDQMDQJ� WDKXQ��3HUKDWLDQ�\DQJ�
OHELK�WLQJJL�KDUXV�GLEHULNDQ�SDGD�WDQDPDQ�JDKDUX�
GL� WLQJNDW� GDQ� SDQFDQJ� \DQJ� VDQJDW�VHHGOLQJ�
UHQWDQ�WHUVHUDQJ�GHQJDQ�PHODNXNDQ�SHQJDZDVDQ�
GDQ�SHPEHUDQWDVDQ�KDPD�VHFDUD�EHUNDOD�

8SD\D� SHQJHQGDOLDQ� VHEDLNQ\D� GLODNXNDQ�
VHMDN�GLQL�SDGD�VDDW�WLQJNDW�VHUDQJDQ�PDVLK�UHODWLI�
UHQGDK�� 3DGD� WDKDS� DZDO� SHQJHQGDOLDQ� KDUXV�
GLODNXNDQ� WHUXV� PHQHUXV� PHQJLQJDW� VHWLDS�
LQGLYLGX� VHUDQJJD� EHWLQD� GHZDVD� PDPSX� EHU�
NHPEDQJELDN� VHFDUD�PDVLI� GHQJDQ�PHQHOXUNDQ�
UDWXVDQ�FDORQ�LQGLYLGX�EDUX��3HQJHQGDOLDQ�\DQJ�
WHUXV� PHQHUXV� DNDQ� GDSDW� PHQHNDQ� SHUNHP�
EDQJDQ� SRSXODVL� GDQ� WLQJNDW� VHUDQJDQ� XODW�
JDKDUX�� 3HQJDODPDQ� SHWDQL� JDKDUX� GL� 'HVD�
&LDSXV��%RJRU��PHPEXNWLNDQ�KDO�WHUVHEXW��8SD\D�
SHQJHQGDOLDQ� \DQJ� WHUXV� PHQHUXV� GLODNXNDQ�
VHODPD���EXODQ�EHUWXUXW�WXUXW�SDGD�NHEXQ�JDKDUX�
VHOXDV���KD�PDPSX�PHQXUXQNDQ�WLQJNDW�VHUDQJDQ�
GDUL� \DQJ� VHPXOD� VDQJDW� EHUDW� KLQJJD� SUDNWLV�
WHUEHEDV�GDUL�VHUDQJDQ�XODW�JDKDUX�

,9���.(6,038/$1�'$1�6$5$1

$��.HVLPSXODQ

6HUDQJDQ�XODW�GDXQ�JDKDUX�GL�.+'7.�&DULWD�
WHUMDGL� VHSDQMDQJ� WDKXQ� GHQJDQ� SROD� VHUDQJDQ�
EHUIOXNWXDVL�� 6HUDQJDQ� XODW� OHELK� WLQJJL� WHUMDGL�
SDGD�PXVLP�NHPDUDX��)UHNXHQVL�VHUDQJDQ�KDPD�
XODW� �SDGD�VHWLDS�SRKRQ�JDKDUX�\DQJ�+��YLWHVVRLGHV
WHUVHUDQJ�EHUNLVDU�����NDOL�SHU�WDKXQ�

,QWHQVLWDV� VHUDQJDQ� XODW� JDKDUX� FHQGHUXQJ�
OHELK�WLQJJL�WHUMDGL�SDGD�WDQDPDQ�JDKDUX�WLQJNDW�
VHHGOLQJ�� 3HUWDQDPDQ� JDKDUX� SDGD� ODKDQ� \DQJ�
OHELK�WHUEXND�GHQJDQ�WLQJNDW�NHUDSDWDQ�WHJDNDQ�
GDQ� WXPEXKDQ� EDZDK� \DQJ� OHELK� UHQGDK�
FHQGHUXQJ� OHELK� UHQWDQ� WHUVHUDQJ� KDPD� XODW�
JDKDUX��

7LGDN�DGD�EORN�SHUWDQDPDQ�JDKDUX�.+'7.�
&DULWD� \DQJ� WHUEHEDV� GDUL� VHUDQJDQ� XODW� +��
YLWHVVRLGHV��,QWHQVLWDV�VHUDQJDQ�WHUHQGDK�WHUMDGL�
SDGD�EORN�,�GHQJDQ�NHUDSDWDQ�YHJHWDVL�\DQJ�OHELK�
WLQJJL� �WHJDNDQ�  � ������ EDWDQJ� SHU� KD� GDQ�
WXPEXKDQ� EDZDK�  � ������� LQGLYLGX� SHU� KD���
GLPDQD�SRKRQ�JDKDUX�\DQJ�WLGDN�WHUVHUDQJ�KDPD�
OHELK� WLQJJL� GLEDQGLQJ� SORW� ODLQQ\D� �������

EHUEDQGLQJ� ����� GDQ� ������ GDQ� SRKRQ� \DQJ�
PHQJDODPL� VHUDQJDQ� EHUXODQJ� MXPODKQ\D� OHELK�
UHQGDK��������EHUEDQGLQJ�������GDQ���������

�����
%�� 6DUDQ

.HJLDWDQ� SHQJHQGDOLDQ� KDPD� XODW� JDKDUX�
SHUOX�PHPSHUKDWLNDQ�GLQDPLND�SRSXODVL�KDPD�GL�
ODSDQJDQ� DJDU� XSD\D� SHQJHQGDOLDQ� GDSDW�
GLODNXNDQ� VHFDUD� OHELK� HIHNWLI� GDQ� HILVLHQ�� �
3HQJHQGDOLDQ�VHEDLNQ\D�GLODNXNDQ�VHFDUD�WHUXV�
PHQHUXV� WHUXWDPD� SDGD� VDDW� WLQJNDW� VHUDQJDQ�
PDVLK� UHODWLI� UHQGDK�� \DNQL� PHQMHODQJ� PXVLP�
KXMDQ�GDQ�SDGD�DNKLU�PXVLP�KXMDQ�\DQJ�GLWDQGDL�
GHQJDQ�MXPODK�KDUL�KXMDQ��++��UHODWLI�UHQGDK����
���KDUL�SHU�EXODQ��GDQ�FXUDK�KXMDQ��&+��NXUDQJ�
GDUL�����PP�

8&$3$1�7(5,0$�.$6,+

3HQHOLWLDQ� LQL� GLELD\DL� PHODOXL� GDQD�$3%1�
GDUL�',3$�3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�
+XWDQ� �3�+�� WDKXQ� DQJJDUDQ� ����� VDPSDL�
GHQJDQ� ������ 3HQXOLV� PHQ\DPSDLNDQ� XFDSDQ�
WHULPD� NDVLK� NHSDGD� MDMDUDQ� PDQDMHPHQ� 3�+�
\DQJ� WHODK� PHPIDVLOLWDVL� SHQGDQDDQ� GDQ�
PHPEDQWX� NHODQFDUDQ� SHODNVDQDDQ� SHQHOLWLDQ��
8FDSDQ� WHULPD� NDVLK� MXJD� SHQXOLV� VDPSDLNDQ�
NHSDGD� WHNQLVL� GDQ� SHWXJDV� ODSDQJDQ� .+'7.�
&DULWD�� NKXVXVQ\D� %DSDN� $WHS�� 0DVURML� GDQ�
$QZDU�\DQJ�EDQ\DN�PHPEDQWX�GDODP�SHQJXP�
SXODQ�GDWD�GL�ODSDQJ�

'$)7$5�3867$.$

$JXVWLQD�� 7�� �������� %LRORJL� KDPD� � VS��+HRUWLD
�/HSLGRSWHUD�� &UDPELGDH�� SDGD� WDQDPDQ�
PDKNRWD� GHZD� �3KDOHULD� PDFURFDUSD�� GL�
ODERUDWRULXP�� 6NULSVL�� -XUXVDQ� 3URWHNVL�
7DQDPDQ�� )DNXOWDV� 3HUWDQLDQ�� 8QLYHUVLWDV�
/DPSXQJ�

$QIRUD��*���7DVLQ��0���GH�&ULVWRIDUR��$�'���,RULDWWL��&���
	�/XFFKL��$����������6\QWKHWLF�JUDSH�YRODWLOHV�
DWWUDFW� PDWHG� /REHVLD� ERWUDQD� IHPDOHV� LQ�
ODERUDWRU\�DQG�ILHOG�ELRDVVD\V��-��RI�&KHPLFDO�
(FRORJ\����������������

%RQVLJQRUH�� &�3���	�0DQWL�� )�� �������� ,QIOXHQFH� RI�
KDELWDW�DQG�FOLPDWH�RQ�WKH�FDSWXUH�RI�PDOH�SLQH�
SURFHVVLRQDU\�PRWKV�� �%XOOHWLQ�RI� ,QVHFWRORJ\�
�������������

&KHQ��=�<���/L��'�:���:DQJ��/���/L��<�=���+XDQJ��;�5���
	� 4LQ�� &�6�� �������� 6WXGLHV� RQ� ELRORJLFDO�
FKDUDFWHULVWLFV� RI� � 0RRUH�+HRUWLD� YLWHVVRLGHV
RQ� ��&KLQD�3ODQW�3URWHFWLRQ�$TXLODULD�VLQHQVLV

.XQWDGL��5DJLO�6�%��,ULDQWR�GDQ�/LQFDK�$QGDGDUL

'LQDPLND�6HUDQJDQ�8ODW� �0RRUH��/HSLGRSWHUD��&UDPELGDH�+HRUWLD�YLWHVVRLGHV

SDGD�7DQDPDQ�*DKDUX�GL�+XWDQ�3HQHOLWLDQ�&DULWD��3URSLQVL�%DQWHQ
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��������� $EVWUDFW�� KWWS���HQ�FQNL�FRP�FQ��
$ U W L F O H B H Q � & - ) ' 7 2 7 $ / �
=%-6����������KWP�

&KKHWUL��'�%����������+HRUWLD�YLWHVVRLGHV��D�VHULRXV�
SHVW� RI� DJDU� WUHH�� 515�5'&� 1HZV� /HWWHU��
'HSDUWPHQW� RI� )RUHVW� DQG� 3DUN� 6HUYLFH��
<XVLSDQJ�5LJSHO���������

&KRZGKXU\�� 0�� �������� 3URGXFWLRQ� RI� DJDUZRRG�
WKURXJK�DHUDWLRQ�PHWKRG�LQWR�WKH�DJDU�WUHH��06�
7KHVLV�� 'HSDUWPHQW� RI� )DUP� 3RZHU� DQG�
0DFKLQHU\� � %DQJODGHVK� $JULFXOWXUDO �
8QLYHUVLW\��0\PHQVLQJK��%DQJODGHVK��

'KDZDQ��$�.��	�3HVKLQ��5�� �������� ,QWHJUDWHG�SHVW�
PDQDJHPHQW�� FRQFHSW�� RSSRUWXQLWLHV� DQG�
FKDOOHQJHV�� ,Q� 3HVKLQ� 	� 'KDZDQ� �HGV����
,QWHJUDWHG� SHVW� PDQDJHPHQW�� LQQRYDWLRQ�
GHYHORSPHQW� SURFHVV�� 9ROXPH��� 6SULQJHU�3S�
�������

(PLOLD��+����������%LRORJL�+HRUWLD�YLWHVVRLGHV�0RRUH�
�/HSLGRSWHUD�� &UDPELGDH�� SDGD� WDQDPDQ�
PDKNRWD� GHZD� �3KDOHULD� PDFURFDUSD�
�VFKHII���� %RHUO���� 6NULSVL�� 'HSDUWHPHQ�
3URWHNVL�7DQDPDQ��)DNXOWDV�3HUWDQLDQ��,3%�

*KDUHNKDQL�� *�� �������� 0RGHOLQJ� SRSXODWLRQ�
G\QDPLFV� DQG� GLVSHUVLRQ� RI� FRGOLQJ� PRWK�
&\GLD � SRPRQH O OD � / � � �/HS LGRS WH UD � �
7RUWULFLGDH��� 'LVVHUWDWLRQ�� )DFXOW\� RI�
$JULFXOWXUDO�6FLHQFH��+RKHQKHLP�8QLYHUVLW\��
6WXWWJDUW��*HUPDQ\�

+DULUL��$�0����������0RUWDOLWDV�SHQJKDPEDWDQ�PDNDQ�
GDQ�SHUWXPEXKDQ�KDPD�GDXQ�JDKDUX�+HRUWLD�
YLWHVVRLGHV�0RRUH� ROHK� HNVWUDN� EXDK�%UXFHD�
MDYDQLFD��/���0HUU��-��+37�7URSLND�������������
����

+DULUL��$�0���	�,QGUL\DWL����������.DUDNWHULVWLN�KDPD�
SHPDNDQ� GDXQ� PDKNRWD� GHZD� �3KDOHULD�
PDFURFDUSD� >6FKHII�@� %RHUO����*LQWLQJ�� &��	�
+HQGUL��-��HGV��3URVLGLQJ�6HPLQDU�+DVLO�KDVLO�
3HQHOLWLDQ�GDQ�3HQJDEGLDQ�.HSDGD�0DV\DUD�
NDW � � /HPEDJD� 3HQHOLWLDQ� 8QLYHUVLWDV�
/DPSXQJ��,����±�,����

/HVWDUL��)��	�'DUZLDWL��:����������8ML�HILNDVL�HNVWUDN�
GDXQ�GDQ�ELML�GDUL�WDQDPDQ�VXUHQ��PLPED��GDQ�
VLUVDN�WHUKDGDS�PRUWDOLWDV�KDPD�XODW�JDKDUX��-��
3HQHOLWLDQ�+XWDQ�7DQDPDQ������������������

/HVWDUL�� )�� 	� 6XU\DQWR�� (�� �������� (ILNDVL�%DVLOOXV�
WKXULQJLHQVLV�WHUKDGDS�KDPD�XODW�GDXQ�JDKDUX�
+HRUWLD� YLWHVVRLGHV�� -�� 3HQHOLWLDQ� +XWDQ�
7DQDPDQ����������������
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