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*URZWK�5HVSRQ�RI�%DPEDQJ�/DQDQJ�6HHGOLQJ��0LFKHOLD�FKDPSDFD�/���WR�6WUHVV�&RQGLWLRQ�
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%DODL�3HQHOLWLDQ�7HNQRORJL�3HUEHQLKDQ�7DQDPDQ�+XWDQ

-O��5D\D�&LKHXOHXW��3R�%R[������%RJRU��������-DZD�%DUDW��,QGRQHVLD
7HOS��)D[�����������������

�
3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+XWDQ

.DPSXV�%DGDQ�/LWEDQJ�GDQ�,QRYDVL
-O��*XQXQJ�%DWX�1R���.RWDN�3RV���� %RJRU��������-DZD�%DUDW��,QGRQHVLD�
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7DQJJDO�GLWHULPD�����-DQXDUL�������7DQJJDO�GLUHYLVL�����2NWREHU�������7DQJJDO�GLVHWXMXL�����2NWREHU�����

$%675$&7

&OLPDWH�FKDQJH�KDV�FDXVHG�VRPH�SDUW�RI� ODQG� LQ�,QGRQHVLD�EHFRPH�ZDWHUORJJHG�RU�GURXJKW��2QH�DSSURDFK�RI�
PLWLJDWLRQ�LV�WR�ILQG�RXW�DGDSWLYH�VSHFLHV�LQ�VXFK�FRQGLWLRQ��+RZHYHU�WKH�NQRZOHGJH�DERXW�JURZWK�FDSDELOLW\�RI�
EDPEDQJ�ODQDQJ�LQ�ZDWHUORJJHG�RU�GURXJKW�VWUHVV�LV�YHU\�OLPLWHG��7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�NQRZ�WKH�
JURZWK� UHVSRQVHV� RI� EDPEDQJ� ODQDQJ� VHHGOLQJV� RQ�ZDWHUORJJHG� RU� GURXJKW� VWUHVV�� 5HVHDUFK� GHVLJQ� XVHG�ZDV�
)DFWRULDO�LQ�5DQGRPL]HG�&RPSOHWH�'HVLJQ��7KH�UHVXOWV�VKRZHG�WKDW�VHHGOLQJ�RI�EDPEDQJ�ODQDQJ�XQWLO�IRXU�ZHHNV�ROG�
ZDV�VHQVLWLYH�WR�GURXJKW�RU�ZDWHUORJJHG�WUHDWPHQW��DV�FRQILUPHG�E\�,6�IRU�GLDPHWHU�UHVSRQVH�DQG�VXUYLYDO�UDWH�RI�
�����±������DQG��������UHVSHFWLYHO\��,Q�JHQHUDO�WROHUDQW�PHFKDQLVP�IRU�VWUHVV�FRQGLWLRQ�LV�QRW�EHHQ�YLVLEOH�DW�WKH�
VHHGOLQJ�OHYHO�XQWLO�IRXU�ZHHNV�ROG�

.H\ZRUGV��'URXJKW��0LFKHOLD�FKDPSDFD��JURZWK��ZDWHUORJJHG

$%675$.

3HUXEDKDQ� LNOLP�PHQ\HEDENDQ�VHEDJLDQ� ODKDQ�GL� ,QGRQHVLD�PHQMDGL� WHUJHQDQJ�DWDXSXQ�NHNHULQJDQ��6DODK�VDWX�
EHQWXN�PLWLJDVL�\DQJ�GDSDW�GLODNXNDQ�DGDODK�PHQJHWDKXL�MHQLV�MHQLV�WDQDPDQ�\DQJ�PDPSX�WXPEXK�SDGD�NRQGLVL�
FHNDPDQ�WHUJHQDQJ�DWDX�NHNHULQJDQ��,QIRUPDVL�WHQWDQJ�NHPDPSXDQ�WXPEXK�EDPEDQJ�ODQDQJ�SDGD�EHUEDJDL�NRQGLVL�
FHNDPDQ�PDVLK�VDQJDW�NXUDQJ��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�UHVSRQ�SHUWXPEXKDQ�ELELW�EDPEDQJ�ODQDQJ�
SDGD�NRQGLVL�FHNDPDQ�WHUJHQDQJ�GDQ�NHNHULQJDQ��5DQFDQJDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�UDQFDQJDQ�IDNWRULDO�
GDODP�DFDN�OHQJNDS��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�ELELW�EDPEDQJ�ODQDQJ�VDPSDL�XPXU�HPSDW�PLQJJX��SHND�
WHUKDGDS�SHUODNXDQ�NHNHULQJDQ�DWDXSXQ�JHQDQJDQ��.HPDWLDQ�SDGD�ELELW�WHUOLKDW�GDUL�QLODL�LQGHNV�VHQVLWLYLWDV�XQWXN�
UHVSRQ�GLDPHWHU��,6� ������±�������GDQ�SHUVHQ�WXPEXK��,6� ���������6HFDUD�XPXP�PHNDQLVPH�WROHUDQ�WHUKDGDS�
FHNDPDQ�EHOXP�WHUOLKDW�SDGD�WLQJNDW�ELELW�VDPSDL�XPXU�HPSDW�PLQJJX�

�.DWD�NXQFL���.HNHULQJDQ��0LFKHOLD�FKDPSDFD��SHUWXPEXKDQ��WHUJHQDQJ

,���3(1'$+8/8$1

%DPEDQJ�ODQDQJ�� /���WHU�0LFKHOLD�FKDPSDFD�
PDVXN�GDODP�IDPLOL�6DSRWDFHDH�DGDODK�MHQLV�DVOL�
,QGRQHVLD�\DQJ�SRWHQVLDO��-HQLV�LQL�VXGDK�PXODL�
GLNHPEDQJNDQ� GL� KXWDQ� UDN\DW� NKXVXVQ\D� GL�
GDHUDK� 6XPDWHUD� 6HODWDQ� �.XQDUVR�	� 6LDKDDQ��
������� �-HQLV�LQL�PHUXSDNDQ�MHQLV�WDQDPDQ�KXWDQ�
SHQJKDVLO�ND\X�SHUWXNDQJDQ��GDQ�WHODK�ODPD�GL�
JXQDNDQ� VHEDJDL� EDKDQ� EDQJXQDQ� ROHK�PDV\D�
UDNDW� VHWHPSDW� NDUHQD� ND\XQ\D� \DQJ� NXDW� GDQ�

DZHW��6HFDUD� WUDGLVLRQDO�SHWDQL� WHODK�PHPEXGL�
GD\DNDQ�ND\X�EDPEDQJ�ODQDQJ�GHQJDQ�PRWLYDVL�
DZDO� XQWXN� PHPHQXKL� NRQVXPVL� ND\X� SHU�
WXNDQJDQ�EDJL�NHOXDUJD��6DDW�LQL�EDPEDQJ�ODQDQJ�
VXGDK� GLNHPEDQJNDQ� OHELK� OXDV� NDUHQD� VHFDUD�
HNRQRPLV�ND\XQ\D�PHPSXQ\DL�KDUJD�\DQJ�FXNXS�
EDLN�� 7DQDPDQ� EDPEDQJ� ODQDQJ� WXPEXK� SDGD�
NHWLQJJLDQ�DQWDUD����±������P�GSO��QDPXQ�GDSDW�
GLMXPSDL�MXJD�SDGD�NHWLQJJLDQ�\DQJ�OHELK�UHQGDK��
GHQJDQ� VXKX� UDWD�UDWD� WDKXQDQ� EHUNLVDU� DQWDUD�
� ±���&��2UZD� ��������
� �
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3URJUDP�SHQJHPEDQJDQ�KXWDQ�WDQDPDQ�WLGDN�
KDQ\D�GLSHUOXNDQ�XQWXN� WDSDN�WDSDN�\DQJ�RSWL�
PDO� WHWDSL� MXJD� XQWXN�PHQJHPEDQJNDQ� SRKRQ�
SRKRQ� \DQJ� FRFRN� XQWXN� WDSDN�WDSDN�PDUMLQDO��
.RPSHWLVL�SHQJJXQDDQ�ODKDQ�\DQJ�WHUXV�PHQLQJ�
NDW�GDQ�PHQXUXQQ\D�NXDOLWDV�ODKDQ�GL�EHEHUDSD�
ORNDVL�WHODK�PHPDNVD�RSHUDVLRQDO�NHKXWDQDQ�EHU�
JHVHU�GDUL�ODKDQ�SURGXNWLI�NH�ODKDQ�PDUMLQDO��0DU�
MLQDOLWDV� ODKDQ� MXJD� DNDQ� VHPDNLQ� PHQLQJNDW�
GHQJDQ�DGDQ\D�IHQRPHQD�SHUXEDKDQ�LNOLP�\DQJ�
PHPSHQJDUXKL� NRQGLVL� FXDFD� VHFDUD� HNVWULP�
\DQJ� EHUGDPSDN� SDGD� WLPEXOQ\D� DQFDPDQ� NH�
NHULQJDQ�GDQ�EDQMLU�SDGD�VHEDJLDQ�ZLOD\DK�,QGR�
QHVLD��7LP�6LQWHVLV�.HELMDNDQ���������%HEHUDSD�
NDZDVDQ� KXWDQ� WDQDPDQ� LQGXVWUL� \DQJ� GLNHOROD�
ROHK� +3++7,�� VHEDJLDQ� ODKDQQ\D� PHUXSDNDQ�
ODKDQ�\DQJ�NDGDQJ�NDGDQJ�PHQJDODPL�JHQDQJ�
DQ�� VHKLQJJD� GLSHUOXNDQ� LQIRUPDVL� MHQLV�MHQLV�
WDQDPDQ�\DQJ�WDKDQ�WHUKDGDS�NRQGLVL�LQL��$SDELOD�
NRQGLVL�LQL�WLGDN�GLDQWLVLSDVL��PDND�KDO�LQL�DNDQ�
PHQJDQFDP� NHEHUKDVLODQ� NHJLDWDQ� SHQDQDPDQ��
6HODLQ� LWX�� EHUGDVDUNDQ� SUHGLNVL� DGDQ\D� SHPD�
QDVDQ� JOREDO� DNDQ� PHPLFX� SHQLQJNDWDQ� NHNH�
ULQJDQ� \DQJ� DNDQ� PHPSHQJDUXKL� NHEHUKDVLODQ�
SHQDQDPDQ��2OHK�NDUHQD�LWX��SHUOX�PHPSHUWLP�
EDQJNDQ� KXEXQJDQ� WROHUDQVL� WDQDPDQ� WHUKDGDS�
NHNHULQJDQ�PDXSXQ�JHQDQJDQ��6HEDJDL�ODQJNDK�
DZDO� GLODNXNDQ� SHQHOLWLDQ� SDGD� WLQJNDW� ELELW�
XQWXN�PHQJHWDKXL�NHWDKDQDQ�WHUKDGDS�FHNDPDQ�
GHQJDQ�EHUGDVDUNDQ�UHVSRQ�SHUWXPEXKDQ�DNLEDW�
SHUODNXDQ� VLPXODVL� FHNDPDQ��+DO� LQL� EHUNDLWDQ�
GHQJDQ� XSD\D� PHQGDSDWNDQ� EHQWXN� PLWLJDVL�
WDQDPDQ� WHUKDGDS� SHUXEDKDQ� LNOLP� JOREDO��
%HEHUDSD�KDVLO�SHQHOLWLDQ�\DQJ�EHUNDLWDQ�GHQJDQ�
GDPSDN� FHNDPDQ� SDGD� WDQDPDQ� WHODK� EDQ\DN�
GLODSRUNDQ��EDLN�GDUL�NHORPSRN�WDQDPDQ�DQJLRV�
SHUPDH�PDXSXQ�J\PQRVSHUPDH��$GDQ\D�NRQGLVL�
FHNDPDQ�DLU�EDLN�NHNHULQJDQ�PDXSXQ�JHQDQJDQ�
SDGD�WDQDPDQ�GDSDW�PHQ\HEDENDQ�DGDQ\D�SHQJD�
UXK� WHUKDGDS�SURVHV� ILVLRORJL��PRUSKRORJL� VHUWD�
ELRNLPLD��&HUQXVDN�HW�DO���������&KDYHV�HW�DO���
������ &RUGHLUR� HW� DO��� ������ 'LWPDURYD� HW� DO��
������<DQJ�	�0LDR�������/L�HW�DO���������;LROLQJ�
HW� DO��� �������3HPDQIDDWDQ� MHQLV�MHQLV� SRWHQVLDO�
VHSHUWL�EDPEDQJ�ODQDQJ�XQWXN�GLNHPEDQJNDQ�GL�
KXWDQ�WDQDPDQ�PHQMDGL�SLOLKDQ�XQWXN�PHQJDQWL�
VLSDVL�NRQGLVL�GL�ODKDQ�HNVWULP��QDPXQ�LQIRUPDVL�
NHPDPSXDQ�DGDSWDVL�GDUL�MHQLV�LQL�PDVLK�WHUEDWDV��
2OHK�NDUHQD�LWX�WXMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�
PHQJHWDKXL�UHVSRQ�SHUWXPEXKDQ�ELELW�EDPEDQJ�
ODQDQJ�DNLEDW�SHUODNXDQ�FHNDPDQ�JHQDQJDQ�PDX�
SXQ�NHNHULQJDQ�

,,���0(72'2/2*,

$���/RNDVL�3HQHOLWLDQ

.HJLDWDQ�SHQJXMLDQ�GDQ�SHQJDPDWDQ�GLODNVD�
QDNDQ�GL�/DERUDWRULXP�%DODL�3HQHOLWLDQ�7HNQR�
ORJL�3HUEHQLKDQ�%RJRU��3HQJDPELODQ�EHQLK�GLOD�
NXNDQ�GL�.DEXSDWHQ�/DKDW��6XPDWHUD�6HODWDQ�

%���%DKDQ�GDQ�$ODW

%DKDQ� \DQJ� GLJXQDNDQ� GDODP�SHQHOLWLDQ� LQL�
DGDODK�EHQLK�EDPEDQJ�ODQDQJ��GDQ�EHUEDJDL�SHU�
DODWDQ�\DQJ�GLJXQDNDQ�XQWXN�SHUNHFDPEDKDQ�EH�
QLK�VHUWD�SHPELELWDQ��PHOLSXWL�ZDGDK�SHUNHFDP�
EDKDQ��PHGLD�SHUNHFDPEDKDQ��ZDGDK�ELELW�VHUWD�
PHGLD�ELELW�

&���3URVHGXU�.HUMD

��� 3HUVLDSDQ�ELELW�GDQ�UDQFDQJDQ�SHQHOLWLDQ

%HQLK� GDUL� VHWLDS� SRSXODVL� GLWDEXUNDQ� SDGD�
PHGLD�FDPSXUDQ�WDQDK�GDQ�SDVLU�KDOXV������Y�Y��
\DQJ�WHODK�GLVWHULONDQ��3HQ\LUDPDQ�GLODNXNDQ�VH�
WLDS�KDUL�GHQJDQ�PHQJJXQDNDQ�VSUD\HU��6HWHODK�
NHFDPEDK� EHUXNXUDQ� �±�� FP�� GLSLQGDKNDQ� NH�
GDODP�SRW�EHUXNXUDQ�GLDPHWHU����FP�GDQ�WLQJJL�
��� FP� GHQJDQ�PHGLD� �� %LELW� GLSHOLKDUD�WRS� VRLO
VDPSDL�WHUOLKDW�NRNRK��VHWHODK�LWX�SHUODNXDQ�EH�
UDJDP�NRQGLVL�DLU�PHGLD�GLODNXNDQ��%LELW�XQWXN�
SHUODNXDQ� ³VHODOX� WHUJHQDQJ´� GLOHWDNNDQ� GDODP�
NRODP�EXDWDQ�\DQJ�VHODOX�WHULVL�DLU��ELELW�GHQJDQ�
SHUODNXDQ�NHNHULQJDQ�GLOHWDNNDQ�GDODP�EHGHQJ�
\DQJ�WHUWXWXS�VXQJNXS��VHKLQJJD�DLU�KXMDQ�WLGDN�
GDSDW�PDVXN��VHGDQJNDQ�XQWXN�NRQWURO�GLOHWDNNDQ�
SDGD�NRQGLVL�QRUPDO�GDQ�GLODNXNDQ�SHQ\LUDPDQ�
UXWLQ�VHVXDL�NDSDVLWDV�ODSDQJ��8QWXN�PHQJHWDKXL�
NDSDVLWDV�ODSDQJ��WHUOHELK�GDKXOX�GLODNXNDQ�SHQJ�
XNXUDQ�NDSDVLWDV�ODSDQJ�PHGLD�\DQJ�DNDQ�GLJX�
QDNDQ�XQWXN�ELELW�EDPEDQJ�ODQDQJ��VHKLQJJD�GL�
SHUROHK�QLODL�NDSDVLWDV�ODSDQJ�

$QDOLVLV� GDWD� XQWXN� UHVSRQ� SHUVHQ� WXPEXK��
WLQJJL� ELELW�� GLDPHWHU� ELELW� GDQ� MXPODK� GDXQ�
PHQJJXQDNDQ�5DQFDQJDQ�)DNWRULDO�GDODP�5DQ�
FDQJDQ�$FDN�/HQJNDS��WHUGLUL�GDUL����GXD��IDNWRU�
\DLWX�IDNWRU�ZDNWX�SHQJDPDWDQ��PLQJJX����PLQJ�
JX� ���PLQJJX� �� GDQ�PLQJJX� ���� VHEDJDL� IDNWRU�
FHNDPDQ� DLU� WHUGLUL� GDUL� �� �WLJD�� WDUDI�� \DLWX�� � �
NRQWURO��ELELW�GLVLUDP�VHWLDS�KDUL�VHVXDL�NDSDVLWDV�
ODSDQJ��� ELELW� VHODOX� WHUJHQDQJ� DLU�� GDQ� XQWXN�
NRQGLVL� NHNHULQJDQ� ELELW� GLVLUDP� VHWLDS� KDUL�
VHEDQ\DN�����GDUL�NDSDVLWDV�ODSDQJ������./���
$GDSXQ�DQDOLVLV�GDWD�XQWXN�UHVSRQ�ODLQQ\D�PHQJ�
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5HVSRQ�3HUWXPEXKDQ�%LELW�%DPEDQJ�/DQDQJ
�0LFKHOLD�FKDPSDFD��WHUKDGDS�&HNDPDQ

JXQDNDQ�UDQFDQJDQ�DFDN�OHQJNDS��NDUHQD�SHQJ�
XNXUDQ�GLODNXNDQ�KDQ\D�SDGD�DNKLU�SHQJDPDWDQ�
�PLQJJX�NH�����0DVLQJ�PDVLQJ�SHUODNXDQ�WHUGLUL�
GDUL����ELELW�GLXODQJ�VHEDQ\DN���NDOL�

����3HQJXNXUDQ�SHUWXPEXKDQ

3HQJXNXUDQ�SHUVHQ�WXPEXK��WLQJJL�ELELW��GLD�
PHWHU�GDQ� MXPODK�GDXQ�GLKLWXQJ�VHWLDS�PLQJJX�
KLQJJD� PLQJJX� NHHPSDW�� VHGDQJNDQ� OXDV� GDXQ�
GDQ�ELRPDVVD�GLXNXU�SDGD�DNKLU�SHQHOLWLDQ�DWDX�
PLQJJX�NHHPSDW��/XDV�GDXQ�GLXNXU�GHQJDQ�OHDI�
DUHD� PHWHU�� 3HQJXNXUDQ� ELRPDVVD� GLODNXNDQ�
GHQJDQ� PHQJHULQJNDQ� VHOXUXK� EDJLDQ� WDQDPDQ�
�DNDU��EDWDQJ�GDQ�GDXQ��GDODP�RYHQ�VHODPD����
MDP� SDGD� VXKX� ���� &�� 3URGXNVL� EHUDW� NHULQJ�
WDQDPDQ� WRWDO� GLKLWXQJ� GHQJDQ� PHQMXPODKNDQ�
EHUDW�NHULQJ�DNDU��EDWDQJ�GDQ�GDXQ��5DVLR�SXFXN�
DNDU� �53$�� GLXNXU� EHUGDVDUNDQ� EHUDW� NHULQJ�
SXFXN�GLEDJL�EHUDW�NHULQJ�DNDU��UDVLR�OXDV�GDXQ�
�5/'�� XQWXN� PDVLQJ�PDVLQJ� ELELW� GLXNXU� EHU�
GDVDUNDQ�OXDV�GDXQ�WRWDO�GLEDJL�EHUDW�NHULQJ�ELELW��
GDQ� OXDV� GDXQ� VSHVLILN� �/'6�� GLKLWXQJ� VHEDJDL�
OXDV� GDXQ� GLEDJL� EHUDW� NHULQJ� GDXQ�� 6HOXUXK�
SDUDPHWHU�SHUWXPEXKDQ� WHUVHEXW�GDSDW�PHQFHU�
PLQNDQ�YLJRULWDV�ELELW�

��� 3HQJXNXUDQ� NDGDU� DLU� UHODWLI� GDXQ� GDQ�
NHUDSDWDQ�VWRPDWD

.DGDU�DLU�UHODWLI��.$5��GLWHQWXNDQ�VHFDUD�JUD�
YLPHWULN��7LJD�GDXQ�SHU�ELELW�GLDPELO�FRQWRKQ\D�
GDUL�EDJLDQ�WHQJDK�NDQRSL��.$5�GLXNXU�GHQJDQ�
PHQLPEDQJ�ERERW�VHJDU��EV��\DQJ�GLXNXU�VHJHUD�
VHWHODK�GLSDQHQ��VHWHODK�LWX�VHJHUD�GLUHQGDP�GD�
ODP�DNXDGHV�VHODPD����MDP�XQWXN�PHQGDSDWNDQ�
ERERW� WXUJLG� �EW��� 6HODQMXWQ\D� SRWRQJDQ� GDXQ�
GLNHULQJNDQ�GDODP�RYHQ�VHODPD����MDP�SDGD�VXKX�
���� &� VHKLQJJD� PHQGDSDW� ERERW� NHULQJ� �EN���
.DGDU�DLU�UHODWLI�GLKLWXQJ�GHQJDQ�UXPXV��EVEN���
�EW�EN�[�����

3HQJDPDWDQ� VWRPDWD� GLODNXNDQ� WHUKDGDS�
NHUDSDWDQ�VWRPDWD�GDXQ�GHQJDQ�PHQJKLWXQJ�MXP�
ODK�VWRPDWD�SHU�VDWXDQ�OXDV�ELGDQJ�SHQJDPDWDQ�
GHQJDQ� FDUD� PHQJKLWXQJ� MXPODK� VWRPDWD� SHU�
PLOLPHWHU�SHUVHJL��PP ���6XKDUQR� ����������

�
HW�DO

VHUWD�GLDPHWHU�GDQ�SDQMDQJ�VWRPDWD��3HQJDPDWDQ�
VWRPDWD�SDGD�GDXQ�GLODNXNDQ�SDGD�WLJD�����ZDNWX�
\DQJ�EHUEHGD��\DLWX�GLDPDWL�SDGD�SDJL�KDUL��VLDQJ�
KDUL� �GDQ�VRUH�KDUL��2OHK�NDUHQD�LWX��UDQFDQJDQ�
SHUFREDDQ� \DQJ� GLJXQDNDQ� XQWXN� SHQJDPDWDQ�
VWRPDWD� DGDODK� 5DQFDQJDQ� )DNWRULDO� GDODP�
5DQFDQJDQ� $FDN� /HQJNDS�� 7HUGDSDW� �� IDNWRU�
\DLWX� FHNDPDQ� DLU� �WHUGLUL� GDUL� WLJD� WDUDI� \DLWX�
NRQWURO�� WHUJHQDQJ�GDQ�NHNHULQJDQ�SDGD�./����
��� GDQ�ZDNWX� SHQJDPDWDQ� �WHUGLUL� GDUL� �� WDUDI�
\DLWX�SDJL��VLDQJ�GDQ�VRUH�KDUL��

��� 3HQJXNXUDQ�NDQGXQJDQ�SUROLQ�GDQ�VHUDS�
DQ�&��1��3�GDQ�.

8QWXN� PHQJHWDKXL� �� \DQJ�QXWULHQW� XS� WDNH
PDPSX� GLVHUDS� ROHK� GDXQ� DNLEDW� GDUL� NRQGLVL�
FHNDPDQ� �JHQDQJDQ� GDQ� NHNHULQJDQ��� GLKLWXQJ�
PHODOXL� DQDOLVLV� NDQGXQJDQ� QXWULVL� SDGD� GDXQ�
�NDQGXQJDQ�1�3�.�GDQ�&��VHUWD�ELRPDVVD�NHULQJ�
GDUL�ELELW�WHUVHEXW��1LODL� �GLSHU�QXWULHQW�XS�WDNH
ROHK� EHUGDVDUNDQ� KDVLO� SHUNDOLDQ� DQWDUD� NDQ�
GXQJDQ� QXWULVL� GHQJDQ� ELRPDVVD� NHULQJ�� 6HODLQ�
LWX��GLKLWXQJ�MXJD�NDQGXQJDQ� �VHEDJDL�UHV�SUROLQ
SRQ�NDUHQD�DGDQ\D�SHUODNXDQ�FHNDPDQ�

����$QDOLVLV�GDWD�

'DWD�GLDQDOLVLV�GHQJDQ�PHQJJXQDNDQ�DQDOLVLV�
UDJDP��DSDELOD�DGD�NHUDJDPDQ�GLODNXNDQ�GHQJDQ�
8ML�/DQMXW�PHQJJXQDNDQ�'XQFDQ
V�0XOWLSOH�5DQJH�
7HVW��'057��WDUDI�XML�����0HQXUXW�/DSDQMDQJ�HW�
DO�� ��������XQWXN�PHQXQMXNNDQ�HNRWLSH�WROHUDQ��
DJDN� WROHUDQ�GDQ�SHND� WHUKDGDS�FHNDPDQ�NHNH�
ULQJDQ� GLODNXNDQ� SHQJDPDWDQ� WHUKDGDS� LQGHNV�
VHQVLWLYLWDV��,6���,QGHNV�VHQVLWLYLWDV�\DQJ�GLKLWXQJ�
EHUGDVDUNDQ� UXPXV� )LVFKHU� 	� 0DXUHU� �������
\DLWX�

.HWHUDQJDQ��5HPDUNV��
�<��  � 1LODL�UDWDDQ�SHXEDK�WHUWHQWX�SDGD�VXDWX�HNRWLSH�\DQJ�

PHQJDODPL�FHNDPDQ�NHNHULQJDQ�
�<S�� � 1LODL� UDWDDQ� SHXEDK� WHUVHEXW� SDGD� VDWX� HNRWLSH�

OLQJNXQJDQ�RSWLPXP�
�;��  � 1LODL� UDWDDQ� SHXEDK� WHUVHEXW� SDGD� VHPXD� HNRWLSH�

\DQJ�PHQJDODPL�FHNDPDQ�NHNHULQJDQ�
�;S�� � 1LODL� UDWDDQ� SHXEDK� WHUVHEXW� SDGD� VHPXD� HNRWLSH�

OLQJNXQJDQ�RSWLPXP�

�����������
(NRWLSH�GLNDWDNDQ�WROHUDQ�WHUKDGDS�FHND�PDQ�

NHNHULQJDQ�MLND�PHPSXQ\DL�QLODL�,6��������DJDN�
WROHUDQ���������,6��������GDQ�SHND��,6�!����

,,,��+$6,/�'$1�3(0%$+$6$1

$���+DVLO�3HQHOLWLDQ

����3HUWXPEXKDQ�ELELW�

+DVLO� DQDOLVLV� UDJDP� PHQXQMXNNDQ� EDKZD�
XQWXN� UHVSRQ� SHUWXPEXKDQ� WLQJJL� GLSHQJDUXKL�
ROHK�SHUODNXDQ�FHNDPDQ��QDPXQ�XQWXN�GLDPHWHU�
GLSHQJDUXKL�ROHK�ZDNWX�GDQ�SHUODNXDQ�� -XPODK�
GDXQ� GDQ� SHUVHQWDVH� WXPEXK� ELELW� GLSHQJDUXKL�
ROHK� LQWHUDNVL� DQWDUD� ZDNWX� GDQ� SHUODNXDQ��
5HVSRQ�SHUWXPEXKDQ�\DQJ�PHQXQMXNNDQ�DGDQ\D�
NHUDJDPDQ�� GLODQMXWNDQ� GHQJDQ� 8ML� 'XQFDQ��
+DVLO�XML�'XQFDQ�XQWXN�WLQJJL�GDQ�GLDPHWHU�GDSDW�
GLOLKDW�SDGD�7DEHO����$GDSXQ�XQWXN�MXPODK�GDXQ�

,6� 

��±�<
<S
��±�;
;S
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GDQ�SHUVHQ�WXPEXK�GDSDW�GLOLKDW�SDGD�*DPEDU���
GDQ���

+DVLO�XML�ODQMXW��7DEHO����PHQXQMXNNDQ�EDKZD�
SDGD� SHUWXPEXKDQ� WLQJJL�� ELELW� \DQJ� VHODOX�
WHUJHQDQJ� EHUEHGD� Q\DWD� GHQJDQ� NRQWURO� GDQ�
FHNDPDQ� NHNXUDQJDQ� DLU�� GHPLNLDQ� SXOD� XQWXN�
SHUWXPEXKDQ� GLDPHWHU�� ELELW� \DQJ� VHODOX� WHU�

JHQDQJ� EHUEHGD� Q\DWD� GHQJDQ� NRQWURO�� QDPXQ�
WLGDN�EHUEHGD�Q\DWD�GHQJDQ�FHNDPDQ�NHNXUDQJDQ�
DLU��3HUWXPEXKDQ�GLDPHWHU�ELELW�SDGD�XPXU�HPSDW�
GDQ� WLJD� PLQJJX� WLGDN� EHUEHGD� Q\DWD�� QDPXQ�
EHUEHGD�Q\DWD�GHQJDQ�ELELW�SDGD�XPXU�VDWX�GDQ�
GXD�PLQJJX�

7DEHO��7DEOH�����+DVLO�8ML�'XQFDQ�XQWXN�WLQJJL�GDQ�GLDPHWHU��'XQFDQ
V�WHVW�RI�KHLJKW�DQG�GLDPHWHU�

6XPEHU��6RXUFH�� 5HVSRQ��5HVSRQVH�� 6XPEHU��6RXUFH�� 5HVSRQ��5HVSRQVH��

&HNDPDQ�DLU��:DWHU�VWUHVV�� 7LQJJL��+HLJKW�� :DNWX��7LPHV�� 'LDPHWHU��'LDPHWHU��

7HUJHQDQJ��:DWHUORJJHG�� 0LQJJX���

.RQWURO��&RQWURO�� 0LQJJX���

�����./������ZDWHU�FDSDFLW\�

�����./������ZDWHU�FDSDFLW\�

������D�

������E�

������E� 0LQJJX���

� � 0LQJJX���

������D�

�����DE�

�����EF�

������F�

� � &HNDPDQ�DLU��:DWHU�VWUHVV�� 'LDPHWHU��'LDPHWHU��

� � 7HUJHQDQJ��:DWHUORJJHG�

� �

� � .RQWURO��&RQWUROH��

������D���

������D��

������E���

�

*DPEDU� �)LJXUH�� ��� � 8ML� 'XQFDQ� SHUVHQ� WXPEXK� EHUGDVDUNDQ� LQWHUDNVL� DQWDUD�ZDNWX� GDQ� SHUODNXDQ�
� �'XQFDQ
�WHVW�RI�VXUYLYDO�UDWH�EDVHG�RQ�LQWHUDFWLRQ�EHWZHHQ�WLPH�DQG�WUHDWPHQW

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

3HUVHQ�WXPEXK
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*DPEDU�� ����� 8ML� 'XQFDQ� -XPODK� GDXQ� EHUGDVDUNDQ� LQWHUDNVL� DQWDUD� ZDNWX� GDQ� SHUODNXDQ�)LJXUH
� �'XQFDQ
�WHVW�RI�WRWDO�OHDYHV�EDVHG�RQ�LQWHUDFWLRQ�EHWZHHQ�WLPH�DQG�WUHDWPHQW

3HUVHQ�WXPEXK�ELELW�SDGD�PLQJJX����XQWXN�VH�
PXD�SHUODNXDQ�WLGDN�EHUEHGD�Q\DWD��*DPEDU�����
1DPXQ�SHUVHQ�WXPEXK�ELELW�PXODL�PHQXUXQ��DNL�
EDW�SHUODNXDQ�FHNDPDQ�SDGD�PLQJJX�NH����WLJD��
GDQ� NH� �� �HPSDW��� WHUXWDPD� SDGD� NRQGLVL� NH�
NXUDQJDQ�DLU��./��������-XPODK�GDXQ��PXODL�EHU�
NXUDQJ� DNLEDW� DGDQ\D� FHNDPDQ� WHUXWDPD� SDGD�
NRQGLVL�WHUJHQDQJ��*DPEDU�����PXODL�PLQJJX�NH�
���GXD��KLQJJD�NH����HPSDW���KDO�LQL�GLWXQMXNNDQ�
MXPODK�GDXQ�SDGD�NRQGLVL�WHUJHQDQJ�GL�PLQJJX����
��GDQ���WLGDN�EHUEHGD�Q\DWD��-XPODK�GDXQ�\DQJ�
EHUNXUDQJ�EHUDNLEDW�SDGD�WXUXQQ\D�SHUVHQ�WXP�
EXK�GL�PLQJJX�NH���GDQ���

����9LJRU�ELELW�

9DULDEHO� SHQJDPDWDQ� ODLQQ\D� \DQJ� GLXNXU�
SDGD�SHQHOLWLDQ�LQL�DGDODK�NRQGLVL�YLJRU�GDUL�ELELW��

NDUHQD� VHODLQ� SHUWXPEXKDQ�� NRQGLVL� YLJRU� ELELW�
DWDX� NHNXDWDQ� ELELW� XQWXN� WXPEXK� GL� ODSDQJDQ�
VDQJDW�PHQHQWXNDQ�NHEHUKDVLODQ�QDQWLQ\D��%HU�
GDVDUNDQ�KDVLO�DQDOLVLV�UDJDP�VHOXUXK�UHVSRQ�YL�
JRU�ELELW�WLGDN�EHUEHGD�Q\DWD��QLODL�UDWD�UDWD�GDUL�
VHWLDS�UHVSRQ�YLJRU�GDSDW�GLOLKDW�SDGD�7DEHO���

��� .DQGXQJDQ�SUROLQ�GDQ�VHUDSDQ�KDUD�SDGD�
ELELW

3DUDPHWHU� ODLQ� \DQJ�GLDPDWL� VHEDJDL� UHVSRQ�
ELELW� WHUKDGDS� FHNDPDQ� DGDODK�NDQGXQJDQ�ELR�
NLPLD��\DLWX�NDQGXQJDQ�SUROLQ�GDQ�VHUDSDQ�KDUD�
&�1��3�GDQ�.�ROHK�ELELW��+DVLO�DQDOLVLV�UDJDP�PH�
QXQMXNNDQ�NDQGXQJDQ�SUROLQ�VHUWD�VHUDSDQ�&�GDQ�
.�SDGD�ELELW�WLGDN�DGD�SHUEHGDDQ�\DQJ�Q\DWD�DNL�
EDW�SHUODNXDQ�FHNDPDQ�\DQJ�GLEHULNDQ��7DEHO�����

7DEHO��7DEOH�����1LODL�5DWD�UDWD� VHWLDS� UHVSRQ�SDGD�EHUEDJDL�NRQGLVL� FHNDPDQ� �$YHUDJH�YDOXH�RI�HDFK�
UHVSRQVH�DW�VHYHUDO�VWUHHV�FRQGLWLRQV�

3HUODNXDQ
�7UHDWPHQW�

� � 5HVSRQ��5HVSRQVH� �

�.$5����
�FP�
�/XDV�'DXQ�

��

/'6�

�P��J�
5/'

*HQDQJDQ �:DWHU�ORJJHG �
�
�����

�
������

�
����

�
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� �

�

� �
./����� ������ZDWHU�ILHOG�FDSDFLW\�

� �
�����

�
������

�
����

�
����

.RQWURO �&RQWURO� ����� ������ ���� ����

.HWHUDQJDQ�� V��� .$5��.DGDU�$LU�5HODWLI�� ���/XDV�GDXQ�� ���/'6��OXDV�'DXQ�5HPDUN 5HODWLI�:DWHU�0RLVWXUH�&RQWHQW /HDI�DUHD
6SHVLILN� ���5/'��5DWLR�OXDV�'DXQ� �6SHVLILF�/HDI�DUHD /HDI�$UHD�5DWLR

<XOLDQWL�%UDPDVWR��(YD\XVYLWD�5XVWDP��0HJDZDWL�GDQ�1LQD�0LQGDZDWL

5HVSRQ�3HUWXPEXKDQ�%LELW�%DPEDQJ�/DQDQJ
�0LFKHOLD�FKDPSDFD��WHUKDGDS�&HNDPDQ

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�
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7DEHO��7DEOH�����1LODL�UDWD�UDWD�NDQGXQJDQ�3UROLQ��.DUERQ�GDQ�.DOLXP��$YHUDJH�YDOXH�RI�3UROLQ��&DUERQ�
DQG�.DOLXP�FRPSRXQG�

� 3HUODNXDQ��7UHDPHQW��� 3UROLQ � &DUERQ��&� � .DOLXP��.�

.RQWURO��&RQWURO�
�

���
�

��
�

���� �
*HQDQJDQ �:DWHU�ORJJHG�

�
���

�
��

�
����

�
./������������ZDWHU�ILHOG�FDSDFLW\� ��� �� ����

1DPXQ��VHUDSDQ�1�GDQ�3�SDGD�ELELW�EDPEDQJ�
ODQDQJ�PHPSHUOLKDWNDQ�DGDQ\D�SHUEHGDDQ�DNLEDW�
SHUODNXDQ�\DQJ�GLEHULNDQ��8QWXN�PHQJHWDKXL�DGD�
Q\D�NHUDJDPDQ�SDGD�VHUDSDQ�1�GDQ�3��PDND�GDSDW�
GLOLKDW�GDUL��KDVLO�XML�/DQMXW�'XQFDQ��7DEHO����

����-XPODK�GDQ�XNXUDQ�VWRPDWD

-XPODK�DWDX�NHUDSDWDQ�VWRPDWD�WLGDN�GLSHQJD�
UXKL�ROHK�ZDNWX�SHQJDPDWDQ�VHUWD�SHUODNXDQ�FH�
NDPDQ�� VHGDQJNDQ� GLDPHWHU� VWRPDWD� GLSHQJD�
UXKL�ZDNWX� SHQJDPDWDQ�� QDPXQ� WLGDN� GLSHQJD�
UXKL� ROHK� SHUODNXDQ� FHNDPDQ��$GDSXQ� SDQMDQJ�
VWRPDWD�GLSHQJDUXKL�ROHK�SHUODNXDQ�FHNDPDQ�

7DEHO�� ������+DVLO�XML�'XQFDQ�ERERW�1�GDQ�3�� �7DEOH 'XQFDQ
V�WHVW�RI�1�DQG�3�FRPSRXQG

3HUODNXDQ��7UHDWPHQW� � 1LWURJHQ��1� �)RVIRU��3�

.RQWURO��&RQWURO�
�

�������D
�
�������D

*HQDQJDQ��:DWHU�ORJJHG�
� �

�������D
�
�������D

./����������:DWHU�ILHOG�FDSDFLW\� �������E �������E

.HWHUDQJDQ�� ����1LODL�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�DGDQ\D�SHUEHGDDQ�Q\DWD�SDGD�WLQJNDW�����5HPDUNV 7KH�
YDOXH�WKDW�IROORZHG�E\�WKH�VDPH�DOSKDEHW�LV�GLIIHUHQW�DW����OHYHO�

*DPEDU�� ����� +DVLO� XML� 'XQFDQ� GLDPHWHU� VWRPDWD� SDGD� EHUEDJDL� ZDNWX�)LJXUH
SHQJDPDWDQ� �'XQFDQ
V� WHVW� RI� VWRPDWD� GLDPHWHU� DW� VHYHUDO�
SHULRGV�RI�WLPH�

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

6XPEHU��6RXUFH����'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

6XPEHU��6RXUFH����'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�
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*DPEDU�� ����� +DVLO� XML� 'XQFDQ� SDQMDQJ� VWRPDWD� SDGD� NRQGLVL� FHNDPDQ�)LJXUH
� V�'XQFDQ
V�WHVW�WKH�OHQJWK�RI�VWRPDWD�DW�VHYHUDO�VWUHVV�FRQGLWLRQ

+DVLO�XML�ODQMXW�XQWXN�GLDPHWHU�PHQXQMXN�NDQ�
EDKZD�GLDPHWHU�VWRPDWD�ZDNWX�SHQJDPDWDQ�VRUH�
KDUL� EHUEHGD� Q\DWD� GHQJDQ� SHQJDPDWDQ� ZDNWX�
VLDQJ�GDQ�SDJL�KDUL��*DPEDU�����3DQMDQJ�VWRPDWD�
SDGD� WDQDPDQ� \DQJ� VHODOX� WHUJHQDQJ� GDQ� \DQJ�
GLEHUL� SHUODNXDQ� NHNXUDQJDQ� DLU� WLGDN� EHUEHGD�
Q\DWD��WHWDSL�WHUKDGDS�NRQWURO�EHUEHGD�Q\DWD�SDQ�
MDQJ�VWRPDWDQ\D��*DPEDU����

����1LODL�,QGHNV�6HQVLWLYLWDV��,6�

1LODL� LQGHNV� VHQVLYLWDV� �,6�� XQWXN� UHVSRQ�
GLDPHWHU��WLQJJL�GDQ�SHUVHQ�KLGXS�ELELW�EDPEDQJ�
ODQDQJ� XPXU� �� �HPSDW�� PLQJJX� SDGD� NRQGLVL�
VHODOX�WHUJHQDQJ�GDQ�NHNHULQJDQ�./�����GDSDW�
GLOLKDW�SDGD�7DEHO���

7DEHO��7DEOH�����1LODL�,QGHNV�6HQVLYLWDV���,6��GLDPHWHU��WLQJJL�GDQ�SHUVHQ�KLGXS�ELELW�SDGD�NRQGLVL�./�����
GDQ�*HQDQJDQ��,QGH[�6HQVLYLW\��,6��RI�GLDPHWHU��KHLJKW�DQG�VXUYLYDO�UDWH�RI�VHHGOLQJ�DW�
VWUHVV�FRQGLWLRQ�

5HVSRQ�3HQJDPDWDQ �
�5HVSRQVH� �

.RQGLVL �
�6WUHVV�FRQGLWLRQ� �

1LODL�,6 �
�,6�9DOXH� �

.DWHJRUL

�&DWHJRU\�

'LDPHWHU ��'LDPHWUH� � ./����� � ����� � 3HND �
*HQDQJDQ � ����� � 3HND �

7LQJJL
�
�+HLJKW�

�
./�����

�
�����

�
$JDN�7ROHUDQ

*HQDQJDQ
�

�����
�

3HND
�

3HUVHQ�+LGXS
�
�6XUYLYDO�UDWH�

�
./�����

�
�����

�
3HND

�*HQDQJDQ
�

�����
�

3HND
�

�

<XOLDQWL�%UDPDVWR��(YD\XVYLWD�5XVWDP��0HJDZDWL�GDQ�1LQD�0LQGDZDWL

5HVSRQ�3HUWXPEXKDQ�%LELW�%DPEDQJ�/DQDQJ
�0LFKHOLD�FKDPSDFD��WHUKDGDS�&HNDPDQ

7HUJHQDQJ ./�����
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%HUGDVDUNDQ�SHUKLWXQJDQ�QLODL�,6��7DEHO�����
WHUOLKDW�SHUWXPEXKDQ�GLDPHWHU�ELELW�SHND�WHUKD�
GDS�DGDQ\D�NRQGLVL�FHNDPDQ��QLODL�,6�XQWXN�SHU�
WXPEXKDQ�GLDPHWHU�EHUNLVDU�DQWDUD������±��������
KDO�LQL�EHUDUWL�QLODL�,6�GLDPHWHU�XQWXN�JHQDQJDQ�
GDQ�NHNHULQJDQ��GL�DWDV����,6�!�����1LODL�,6�XQWXN�
SHUWXPEXKDQ�WLQJJL�SDGD�NRQGLVL�NHNHULQJDQ��./�
�����DGDODK��������DWDX�DQWDUD�������,6�����\DQJ�
EHUDUWL�DJDN�WROHUDQ�WHUKDGDS�NHNHULQJDQ��QDPXQ�
XQWXN�JHQDQJDQ�QLODL�,6�!���DWDX�SHND�WHUKDGDS�
JHQDQJDQ��3HUVHQ�KLGXS����KLGXS��ELELW�EDPEDQJ�
ODQDQJ� SHND� WHUKDGDS� FHNDPDQ� �7DEHO� ���� EDLN�
JHQDQJDQ� DWDXSXQ� NHNHULQJDQ�� NDUHQD� QLODL� ,6�
SHUVHQ�KLGXS�VHEHVDU�������\DQJ�EHUDUWL�SHUVHQ�
KLGXS�ELELW�VDPSDL�XPXU����HPSDW��PLQJJX�VD�
QJDW�SHND�WHUKDGDS�DGDQ\D�FHNDPDQ�

1LODL� ,6� \DQJ�GLSHUROHK� WHUVHEXW� EHUNDLWDQ�
GHQJDQ�KDVLO�DQDOLVLV�UDJDP�\DQJ�WHODK�GLODNXNDQ��
\DQJ�PHQXQMXNNDQ�EDKZD�UHVSRQ�GLDPHWHU�GDQ�
SHUVHQ�WXPEXK�VDQJDW�GLSHQJDUXKL�ROHK�NRQGLVL�
FHNDPDQ� \DQJ� GLEHULNDQ� VHUWD� ZDNWX�� GDQ� LQL�
WHUOLKDW�GDUL�QLODL�,6��\DQJ�PHPSHUOLKDWNDQ�EDKZD�
NHGXD� UHVSRQ� WHUVHEXW� SHND� WHUKDGDS� DGDQ\D�
SHUODNXDQ�JHQDQJDQ�PDXSXQ�./�������1LODL�,6�
WHUWLQJJL�DGDODK�SDGD�SHUVHQ�KLGXS��\DQJ�EHUDUWL�
ELELW�EDPEDQJ�ODQDQJ�VDQJDW�SHND�WHUKDGDS�DGD�
Q\D�FHNDPDQ��VHKLQJJD�PHQ\HEDENDQ�NHPDWLDQ�
SDGD�ELELW�

%���3HPEDKDVDQ

.RQGLVL�SHUWXPEXKDQ�VHUWD�SHUVHQWDVH�KLGXS�
WDQDPDQ� SDGD� NRQGLVL� NHNHULQJDQ� DWDX� VHODOX�
WHUJHQDQJ�� GDSDW� PHQMDGL� VDODK� VDWX� LQGLNDWRU�
SHQWLQJ� XQWXN�PHQJHWDKXL� WLQJNDW� WROHUDQVL� WD�
QDPDQ�WHUKDGDS�NRQGLVL�FHNDPDQ�DLU��9UHXJGHQ�
KLO�HW�DO���������0RPPHU�HW�DO���������/L�HW�DO���
�������3HUVHQWDVH�KLGXS�ELELW�GDQ�SHUWXPEXKDQ�
ELELW�SDGD�SHUODNXDQ�ELELW�GHQJDQ�VHODOX�GDODP�
NRQGLVL�WHUJHQDQJ�GDQ�ELELW�GHQJDQ�SHQ\LUDPDQ�
����NDSDVLWDV� ODSDQJ�GDQ�ELELW�GHQJDQ�NRQGLVL�
RSWLPDO�� PHQXQMXNNDQ� DGDQ\D� SHUEHGDDQ� \DQJ�
Q\DWD� GDODP�SHUVHQWDVH� KLGXS�� WLQJJL�� GLDPHWHU�
GDQ� MXPODK� GDXQ� �7DEHO� ���� 7HUMDGL� SHQXUXQDQ�
SHUVHQ�KLGXS�\DQJ�FXNXS�FHSDW�SDGD�ELELW� EHU�
XPXU����WLJD��PLQJJX�VHWHODK�SHUODNXDQ�JHQDQJDQ�
GDQ� NHNHULQJDQ�� %LELW� EDPEDQJ� ODQDQJ� SDGD�
NRQGLVL�SHUODNXDQ�./�����GDXQ�VHEDJLDQ� �PHQ�
MDGL�OD\X�GDQ�EHUZDUQD�FRNHODW�ODOX�PHQJHULQJ��
GHPLNLDQ� SXOD� SDGD� NRQGLVL� WHUJHQDQJ� GDXQ�
VHEDJLDQ�PHQJXQLQJ�GDQ�NHFRNHODWDQ�VHUWD�OD\X��
3URVHV� LQL� XPXP� WHUMDGL� SDGD� WDQDPDQ� \DQJ�
PHQJDODPL� JHMDOD� NHNHULQJDQ� DWDX� NHNXUDQJDQ�
DLU�EDJL�SURVHV�PHWDEROLVPDQ\D�

+DVLO�SHQHOLWLDQ�SDGD�ELELW�EDPEDQJ�ODQDQJ��
GHQJDQ�SHUODNXDQ�./�����GDQ�JHQDQJDQ�PHQJ�
DNLEDWNDQ�EHEHUDSD� WDQDPDQ�PHQJDODPL�NHPD�
WLDQ��\DQJ�GLPXODL�GHQJDQ�JHMDOD�OD\X�SDGD�ED�
WDQJ� VHUWD� ZDUQD� GDXQ� \DQJ� EHUXEDK� FRNHODW��
1DPXQ�WLGDN�VHPXD�WDQDPDQ�PHQJDODPL�KDO�LQL��
SDGD�SHQHOLWLDQ��MHQLV�MDERQ�PHUDK��<XOLDQWL�HW�DO���
������ SDGD� SHUODNXDQ� WHUJHQDQJ�� ELELW� MDERQ�
PHUDK�PDPSX�EHUDGDSWDVL�GHQJDQ�EDLN�GHQJDQ�
WLGDN� WHUKDPEDWQ\D� SHUWXPEXKDQ� ELELW�� 'HPL�
NLDQ� SXOD� \DQJ� GLODSRUNDQ� ROHK� 6XGUDMDW� ��HW� DO
�������SDGD�WDQDPDQ�MDERQ�SXWLK��MHQLV�LQL��OHELK�
WROHUDQ�SDGD�NRQGLVL�WHUJHQDQJ�GLEDQGLQJNDQ�SD�
GD�NRQGLVL�NHNXUDQJDQ�DLU��%HQWXN�EHQWXN�DGDS�
WDVL�WHUVHEXW�PHUXSDNDQ�EHQWXN�DGDSWDVL�WDQDPDQ�
DJDU�GDSDW�EHUWDKDQ� WHUKDGDS�NRQGLVL�JHQDQJDQ�
GDQ� NHNHULQJDQ��0HQXUXW� 1JX\HQ� �� �����HW� DO�
GDODP�/HVWDUL���������GLNDWDNDQ�EDKZD�WHUGDSDW�
EHUEDJDL�PHNDQLVPH�WROHUDQVL�SDGD�WDQDPDQ�VH�
EDJDL�UHVSRQ�DGDQ\D�FHNDPDQ�NHNHULQJDQ�VDODK�
VDWXQ\D� DGDODK� GHQJDQ� PHPSHUSHQGHN� VLNOXV�
WXPEXK�

3HUVHQ� KLGXS� ELELW� EDPEDQJ� ODQDQJ� VDQJDW�
GLSHQJDUXKL� ROHK� NHWHUVHGLDDQ� DLU�� ELELW� DNDQ�
PHQJDODPL� NHOD\XDQ� DSDELOD� NHNXUDQJDQ� DLU�
GHPLNLDQ�SXOD�DSDELOD�GDODP�NRQGLVL�WHUJHQDQJ��
+DO� LQL� EHUDUWL� EDKZD� NHWHUVHGLDDQ� DLU� PXWODN�
GLSHUOXNDQ�EDJL� SHUWXPEXKDQ� DQDNDQ�EDPEDQJ�
ODQDQJ�� SHUQ\DWDDQ� LQL� GLGXNXQJ� ROHK� KDVLO�
SHQHOLWLDQ�6RHWULVQR���������VHUWD�KDVLO�SHQHOLWLDQ�
/HLZDNDEHVV\� ������� 6RHWULVQR� �������GDODP�
\DQJ�PHQ\DWDNDQ�EDKZD�SHUWXPEXKDQ�WDQDPDQ�
EHUEDQGLQJ� OXUXV� GHQJDQ� MXPODK� DLU� \DQJ� WHU�
VHGLD�� VDPSDL� VXDWX� EDWDV� WHUWHQWX�� 3DGD� VDDW�
SDVRNDQ�DLU�WLGDN�PHQFXNXSL�NHEXWXKDQ�HYDSR�
WUDQVSLUDVL� �WDQDPDQ� PHQJDODPL� VWUHVV� DLU���
WUDQVSLUDVL� GDQ� DVLPLODVL� FHQGHUXQJ� PXODL�
PHQXUXQ�%OXP�������� �/DSDQMDQJ� ��GDODP HW�DO�
�������� 6HODLQ� LWX� KDO� WHUVHEXW� PHQ\HEDENDQ�
KLODQJQ\D� WXUJLGLWDV� GDQ� VXSODL� DLU� \DQJ� NHFLO�
VHKLQJJD� PHQXUXQNDQ� PHWDEROLVPH� DNDU� GDQ�
SHQJDPELODQ� &2 � ROHK� GDXQ� VHUWD� SHQ\HUDSDQ��

KDUD� GDQ�PLQHUDO� WDQDK� VHKLQJJD� SHUWXPEXKDQ�
SXQ�WHUKDPEDW��VHGDQJNDQ�SDGD�SHUODNXDQ�WHUJH�
QDQJ�PHQJDNLEDWNDQ�WHUKDPEDWQ\D�VLVWHP�WUDQV�
SRUW�\DQJ�WHUMDGL�GL�GDODP�WXEXK�ELELW�GDQ�VLVWHP�
SHUDNDUDQ�WHUJDQJJX�NDUHQD�NXUDQJQ\D�SDVRNDQ�
2��

6HODLQ�SHUVHQWDVH�KLGXS��WLQJJL�GDQ�GLDPHWHU��
NRQGLVL�FHNDPDQ�MXJD�EHUSHQJDUXK�NHSDGD�MXP�
ODK�GDXQ�ELELW�EDPEDQJ�ODQDQJ��9DULDEHO�LQL�FX�
NXS�SHQWLQJ�XQWXN�PHQXQMDQJ�SHUWXPEXKDQ�ELELW�
\DQJ�LGHDO��NDUHQD�GDXQ�PHUXSDNDQ�WHPSDW�EHU�
ODQJVXQJQ\D�IRWRVLQWHVD��\DLWX�SURVHV�SHPEXDWDQ�
FDGDQJDQ�PDNDQDQ�XQWXN�SHUWXPEXKDQ��$SDELOD�

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����'HVHPEHU��������������



���

MXPODK�GDXQ�EHUNXUDQJ��PDND�DNDQ�PHQXUXQNDQ�
WRWDO�OXDV�SHUPXNDDQ�GDXQ��VHKLQJJD�DNDQ�PHQJ�
DNLEDWNDQ�PHQXUXQ�SXOD�SURVHV�IRWRVLQWHVD�VHUWD�
FDGDQJDQ�PDNDQDQ�\DQJ�WHUEHQWXN�DNDQ�PHQXUXQ�
SXOD��'DQ�KDO�LQL�DNDQ�PHQ\HEDENDQ�WHUJDQJJX�
Q\D�SHUWXPEXKDQ�GDQ�PHWDEROLVPH�ODLQQ\D��5XFNHU�
HW� DO��� ������� VHKLQJJD� GDSDW� EHUXMXQJ� SDGD�
NHPDWLDQ��6HFDUD�XPXP�WDQDPDQ�GDODP�NHDGDDQ�
FHNDPDQ�NHNHULQJDQ�PHPLOLNL�OXDV�GDXQ�GDQ�UDWLR�
EHUDW�GDXQ�\DQJ�OHELK�UHQGDK�GLEDQGLQJ�\DQJ�WLGDN�
PHQJDODPL�FHNDPDQ��3XUZDQWR��������

5HVSRQ� ODLQ� \DQJ� GDSDW� GLMDGLNDQ� LQGLNDWRU�
GDODP� PHQGXJD� WLQJNDW� WROHUDQVL� WDQDPDQ� WHU�
KDGDS�NRQGLVL�FHNDPDQ�DGDODK�.$5�GDXQ���WDQD�
PDQ� WROHUDQ� DNDQ� PHPLOLNL� QLODL� .$5� UHODWLI�
OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WDQDPDQ�\DQJ�
SHND� WHUKDGDS� FHNDPDQ� NHNHULQJDQ�� 6HPDNLQ�
UHQGDK�QLODL�.$5�PHQXQMXNNDQ�WDQDPDQ�WHUVH�
EXW�PHQJDODPL�FHNDPDQ�NHNHULQJDQ�\DQJ�WLQJJL��
1DPXQ� QLODL� .$5� ELELW� EDPEDQJ� ODQDQJ� PH�
QXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�DQWDU�SHUODNXDQ��
KDO�LQL�EHUDUWL�SHUODNXDQ�./�����GDQ�JHQDQJDQ�
WLGDN� PHQ\HEDENDQ� WHUMDGLQ\D� SHQXUXQDQ� QLODL�
.$5�VDPSDL�ELELW�EHUXPXU����HPSDW��PLQJJX�

'LVDPSLQJ�SHUXEDKDQ�FLUL�ILVLN��XQWXN�PHQJH�
WDKXL� UHVSRQ� FHNDPDQ� WHUKDGDS� ELELW� EDPEDQJ�
ODQDQJ�GDSDW�GLODNXNDQ�PHODOXL�DQDOLVLV�NDQGXQJ�
DQ� ELRNLPLD�� GDODP� KDO� LQL� DGDODK� NDQGXQJDQ�
SUROLQ��0HQXUXW�6LPSVRQ��������GLNDWDNDQ�EDK�
ZD� 3UROLQ�PHUXSDNDQ� DVDP� DPLQR� EHEDV� \DQJ�
GLVLQWHVLV� WDQDPDQ� GDODP� MDULQJDQ� IORHP�� DNDU�
GDQ� ELML�� 3UROLQ�PHUXSDNDQ� DVDP� DPLQR� SDOLQJ�
VWDELO� GDQ� SDOLQJ� VHGLNLW� PHQJKDPEDW� SHUWXP�
EXKDQ�WDQDPDQ�GLEDQGLQJNDQ�DVDP�DPLQR�ODLQ�
Q\D��/HYLWW���������3DGD�NRQGLVL�FHNDPDQ�NHNHUL�
QJDQ� GDQ� EHUEDJDL� FHNDPDQ� RVPRWLN� ODLQQ\D��
EHEHUDSD�WDQDPDQ�PHPLOLNL�PHNDQLVPH�DGDSWDVL�
EHUXSD�NHPDPSXDQ�XQWXN�PHQVLQWHVLV�VHQ\DZD�
RVPRSURWHNWDQ�DWDX�ODUXWDQ�\DQJ�VHVXDL��5RQGH�
HW� DO��� ������� 7DQDPDQ� \DQJ� WHUNHQD� FHNDPDQ�
NHNHULQJDQ� DNDQ� PHQJ�DNXPXODVL� DVDP� DPLQR�
SUROLQ�GDODP�MXPODK�WHUWHQWX�GDQ�EHUYDULDVL�EHU�
JDQWXQJ�SDGD�MHQLV�WDQDPDQ��YDULHWDV�GDQ�XPXU�
WDQDPDQ�\DQJ�GLJXQDNDQ��+DPLP���������.DQ�
GXQJDQ�SUROLQ�SDGD�ELELW�EDPEDQJ�ODQDQJ�WLGDN�
EHUEHGD�Q\DWD�DNLEDW�SHUODNXDQ�\DQJ�GLWHUDSNDQ��
QDPXQ�GDUL�QLODL�UDWD�UDWD��7DEHO����WHUOLKDW�NDQ�
GXQJDQ�SUROLQ�SDGD�ELELW�\DQJ�GLEHUL�SHUODNXDQ�
NHNHULQJDQ��./������PHPSXQ\DL�QLODL�WHUWLQJJL�
\DLWX� ��������+DO� LQL�PHQXQMXNNDQ� DGDQ\D�SH�
QLQJNDWDQ�DNXPXODVL�SUROLQ�DNLEDW�SHUODNXDQ�NH�
NHULQJDQ��'HPLNLDQ�SXOD�SDGD�NRQGLVL�JHQDQJDQ�
QLODL� NDQGXQJDQ� SUROLQ� OHELK� WLQJJL� ���������� �
GLEDQGLQJ�NRQWURO�����������QDPXQ�PDVLK�OHELK�
UHQGDK�GDUL�./�����

7HUGDSDW�GXD�PHNDQLVPH�WROHUDQVL�SDGD�WDQD�
PDQ�VHEDJDL�UHVSRQ�DGDQ\D�FHNDPDQ�NHNHULQJDQ�
\DLWX� ���� SHQLQJNDWDQ� DNXPXODVL� VHQ\DZD� WHU�
WHQWX�VHSHUWL�SUROLQ�\DQJ�EHUWLQGDN�VHEDJDL�RVPR�
WLF�DGMXVWPHQW��GDQ�����PHQJRSWLPDONDQ�SHUDQDQ�
VWRPDWD� XQWXN�PHQFHJDK�KLODQJQ\D� DLU�PHODOXL�
GDXQ��1JX\HQ� �������)XQJVL�GDUL�HW�DO��� RVPRWLF�
DGMXVWPHQW� DGDODK� PHPSHUWDKDQNDQ� EHUODQJ�
VXQJQ\D�SURVHV�SHUWXPEXKDQ� �GDQ�VWRPDWD�WHWDS�
PHPEXND�

3HUDQ�VWRPDWD�GDODP�WDQDPDQ�VDQJDWODK�SHQ�
WLQJ��PHODOXL�VWRPDWD�SHQJDWXUDQ�NHOXDU�PDVXN�
Q\D�DLU�GDQ�JDV�GDSDW�GLNRQWURO��VHKLQJJD�GDSDW�
GLJXQDNDQ�VHEDJDL�DODW�XQWXN�DGDSWDVL� WDQDPDQ�
WHUKDGDS�FHNDPDQ�NHNHULQJDQ��3DGD�NRQGLVL�FH�
NDPDQ�NHNHULQJDQ�VWRPDWD�DNDQ�PHQXWXS�VHED�
JDL�XSD\D�XQWXN�PHQDKDQ�ODMX� WUDQVSLUDVL��/HV�
WDUL���������%HEHUDSD�WDQDPDQ�EHUDGDSWDVL�WHUKD�
GDS�FHNDPDQ�NHNHULQJDQ�GHQJDQ�FDUD�PHQJXUD�
QJL�XNXUDQ�VWRPDWD�GDQ�MXPODK�VWRPDWD��3ULFH�	�
&RXUWRLV���������.HUDSDWDQ�VWRPDWD�PHPSHQJD�
UXKL� GXD� SURVHV� SHQWLQJ� \DLWX� IRWRVLQWHVLV� GDQ�
WUDQVSLUDVL�

3HQJDPDWDQ�MXPODK�GDQ�XNXUDQ�VWRPDWD�SDGD�
ELELW�EDPEDQJ�ODQDQJ�GLODNXNDQ�SDGD�WLJD�ZDNWX�
\DQJ�EHUEHGD�\DLWX�SDJL�KDUL��WHQJDK�KDUL�GDQ�VRUH�
KDUL�� +DVLO� SHQJDPDWDQ� PHQXQMXNNDQ� MXPODK�
VWRPDWD� SDGD� NHWLJD� SHUODNXDQ� �NRQWURO�� VHODOX�
WHUJHQDQJ�GDQ�./�������WLGDN�EHUEHGD�Q\DWD��KDO�
LQL� EHUDUWL� KLQJJD� XPXU� ��PLQJJX� SHQJDPDWDQ�
EHOXP�WHUOLKDW�DGDQ\D�PHNDQLVPH� WROHUDQVL� WHU�
KDGDS�FHNDPDQ�\DQJ�GLSHUOLKDWNDQ�ROHK�DGDQ\D�
SHQXUXQDQ� MXPODK� VWRPDWD�� 1DPXQ� KDVLO� LQL�
VHVXDL�GHQJDQ�KDVLO�SHQHOLWLDQ�0LVNLQ� ���������HW�DO
\DQJ�PHQ\DWDNDQ�EDKZD�NHUDSDWDQ�VWRPDWD�\DQJ�
WLGDN EHUEHGD� SDGD� WDQDPDQ� \DQJ� WXPEXK� GL��
GDODP�OLQJNXQJDQ \DQJ�EHUEHGD��

3HUXEDKDQ�NDUDNWHU�VWRPDWD�GLSHQJDUXKL�ROHK�
IDNWRU�OLQJNXQJDQ�GLPDQD�WDQDPDQ�WHUVHEXW�WXP�
EXK��QDPXQ�NDUDNWHU�JHQHWLV�VWRPDWD�PHUXSDNDQ�
IDNWRU�LQWHUQDO�\DQJ�PHPSHQJDUXKL�WLQJNDW�DGDS�
WDVL�WDQDPDQ�WHUKDGDS�NRQGLVL�FHNDPDQ��.DUDNWHU�
JHQHWLV�VWRPDWD�\DQJ�PHQHQWXNDQ�WLQJNDW�DGDS�
WDVL�WDQDPDQ�WHUKDGDS�OLQJNXQJDQ�NHULQJ�DGDODK� �
NHUDSDWDQ�VWRPDWD�\DQJ�UHQGDK�VHUWD�XNXUDQ�VWR�
PDWD� \DQJ� OHELK� NHFLO�� 6HFDUD� XPXP� WDQDPDQ�
\DQJ�GLDQJJDS�WDKDQ�WHUKDGDS�FHNDPDQ�NHNHUL�
QJDQ�PHPSXQ\DL� NHUDSDWDQ� VWRPDWD� �SHU�PP ��

�

OHELK� UHQGDK� GDQ� PHQMDGL� EHUNXUDQJ� XNXUDQ�
SDQMDQJ�GDQ�OHEDUQ\D��GLDPHWHU���+DO�LQL�VHVXDL�
GHQJDQ�KDVLO�SHQHOLWLDQ�/HVWDUL��������SDGD�SDGL�
YDULHWDV� 7RZXWL� \DLWX� DGDQ\D� KXEXQJDQ� DQWDUD�
WDQDPDQ�\DQJ�WDKDQ�WHUKDGDS�NHNHULQJDQ�GHQJDQ�
NHUDSDWDQ� VWRPDWD� \DQJ� UHQGDK�� 1DPXQ� XQWXN�
XNXUDQ� VWRPDWD� �SDQMDQJ� GDQ� OHEDU�GLDPHWHU��

<XOLDQWL�%UDPDVWR��(YD\XVYLWD�5XVWDP��0HJDZDWL�GDQ�1LQD�0LQGDZDWL

5HVSRQ�3HUWXPEXKDQ�%LELW�%DPEDQJ�/DQDQJ
�0LFKHOLD�FKDPSDFD��WHUKDGDS�&HNDPDQ



WDPSDNQ\D� WLGDN� DGD� SHQXUXQDQ� XNXUDQ� \DQJ�
Q\DWD� NDUHQD� SDGD� XPXPQ\D� VWRPDWD� PHQMDGL�
OHELK�SDQMDQJ�DWDX�PHQMDGL�OHELK�OHEDU���

7LQJNDW� NHPDPSXDQ� ELELW� EHUDGDSWDVL� WHU�
KDGDS�NRQGLVL�NHNXUDQJDQ�DLU�DWDX�VHODOX�WHUJH�
QDQJ�GDSDW�GLOLKDW�EHUGDVDUNDQ�KDVLO�SHUKLWXQJDQ�
QLODL�,QGHNV�6HQVLYLWDV��,6���1LODL�,6�XQWXN�SHU�
WXPEXKDQ�GLDPHWHU�GDQ�SHUVHQ�KLGXS�SDGD�NRQ�
GLVL�JHQDQJDQ�DWDXSXQ�NHNHULQJDQ�SDGD�ELELW�DGD�
ODK�GL�DWDV����,6�!�����EHUDUWL�NHGXD�YDULDEHO�LQL�
SHND�WHUKDGDS�NRQGLVL�NHNHULQJDQ�PDXSXQ�JHQD�
QJDQ�� GDQ� KDO� LQL� VHVXDL� GHQJDQ� KDVLO� DQDOLVLV�
UDJDP��VHGDQJNDQ�SHUWXPEXKDQ�WLQJJL�ELELW�SDGD�
NRQGLVL�./� �����PHPSXQ\DL� QLODL� ����� �,6�  �
������\DQJ�EHUDUWL�WDQDPDQ�ELELW�EDPEDQJ�ODQDQJ�
DJDN�WROHUDQ�WHUKDGDS�NHNHULQJDQ�XQWXN�SHUWXP�
EXKDQ�WLQJJL��+DVLO�SHQHOLWLDQ�LQL�PHQXQMXNNDQ�
NHPDPSXDQ�ELELW�EDPEDQJ�ODQDQJ�XQWXN�WXPEXK�
SDGD�ODKDQ�GHQJDQ�NRQGLVL�NHNXUDQJDQ�DLU�DWDX�
VHODOX� WHUJHQDQJ� VDQJDW� UHQGDK�� ,QIRUPDVL� LQL�
VDQJDW�SHQWLQJ��NDUHQD�PHQXUXW�.\�'HPEHOH�HW�
DO���������GLNDWDNDQ�EDKZD�NHEHUKDVLODQ�SHQDQD�
PDQ�VHFDUD�OXDV�VXDWX�WDQDPDQ�VDQJDW�GLWHQWXNDQ�
ROHK� NHEHUKDVLODQ� GDODP�PHQVHOHNVL� MHQLV�MHQLV�
\DQJ�PDPSX�EHUWDKDQ�SDGD�NRQGLVL�NHNHULQJDQ�
PDXSXQ�VHODOX�WHUJHQDQJ�DLU�

,9���.(6,038/$1�'$1�6$5$1

%LELW� EDPEDQJ� ODQDQJ� �0LFKHOLD� FKDPSDND�
/��� PHPSXQ\DL� NHFHQGHUXQJDQ� SHND� WHUKDGDS�
FHNDPDQ� NHNHULQJDQ�PDXSXQ� JHQDQJDQ�� SHUOD�
NXDQ�FHNDPDQ�PHQXUXQNDQ�SHUVHQ�WXPEXK�ELELW�
VHMDN�PLQJJX�NH��� �WLJD�� VHWHODK�SHUODNXDQ�GH�
QJDQ�QLODL�,QGHNV�6HQVLWLYLWDV��,6��XQWXN�SHUWXP�
EXKDQ�GLDPHWHU�GDQ�SHUVHQ�WXPEXK�OHELK�GDUL���
�,6�!����

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�
VHPXD� SLKDN�� NKXVXVQ\D� NHSDGD�%DSDN� 6XKHU�
PDQ�GDQ�%DSDN�$ED\�� WHNQLVL�\DQJ�WHODK�PHP�
EDQWX� VHMDN� SHQJXPSXODQ� EDKDQ� SHQHOLWLDQ� GL�
ODSDQJDQ�KLQJJD�SHODNVDQDDQ�SHQHOLWLDQ�GL�ODER�
UDWRULXP�

'$)7$5�3867$.$

%OXP��$�����������&URS�UHVSRQVHV�WR�GURXJKW�DQG�WKH�
LQWHUSUHWDWLRQ� RI� DGDSWDWLRQ�� ,Q�� %HOKDVVHQ��
-��(G����'URXJKW� WROHUDQFH� LQ� KLJKHU� SODQWV��
JHQHWLFDO�� SK\VLRORJLFDO� DQG� PROHFXODU�
ELRORJLFDO� DQDO\VLV� �SS�� �������� 'RUGUHFKW��
.OXZHU�$FDGHPLF�3XEOLFDWLRQV�

&HUQXVDN��/�$����$UDQGD��-���0DUVKDOO��-�'���	�:LQWHU��
.�� �������� /DUJH� YDULDWLRQ� LQ� ZKROH�SODQW�
ZDWHU�XVH� HIILFLHQF\� DPRQJ� WURSLFDO� WUHH�
VSHFLHV��1HZ�3K\WRORJLVW ��������������'2,���
���������M���������������������[�

&RUGHLUR��<�(�0���3LQKHLUR��+�$���GRV�6DQWRV�)LOKR��
%�*���&RUUHD��6�6���6LOYD��-�5�5���	�'LDV�)LOKR�
0%����������3K\VLRORJLFDO�DQG�PRUSKRORJLFDO�
UHVSRQVHV� RI� \RXQJ� PDKRJDQ\� �6ZLHWHQLD�
PDFURSK\OOD�.LQJ�� SODQWV� WR� GURXJKW��)RUHVW�
(FRORJ\� DQG� 0DQDJHPHQW�� ����� �����������
'2,�����������M�IRUHFR��������������

'LWPDURYD�� /��� .XUMDN�� '��� 3DOPURWK�� 6��� .PHW�� -���
6WUHOFRYD��.����������3K\VLRORJLFDO�UHVSRQVHV�
RI�1RUZD\� VSUXFH� � �� VHHGOLQJV� WR�3LFHD�DELHV
GURXJKW�VWUHVV��7UHH�3K\VLRORJ\���������������
'2,���������WUHHSK\V��WSS����

'MD]XOL�� 0�� �������� 3HQJDUXK� FHNDPDQ� NHNHULQJDQ�
WHUKDGDS�SHUWXPEXKDQ�GDQ�EHEHUDSD�NDUDNWHU�
PRUIR�ILVLRORJLV� 7DQDPDQ� 1LODP�� %XOHWLQ�
/LWWUR��������������

+HPRQ��$�)�� �������� 3HUWXPEXKDQ� WDQDPDQ� NDFDQJ�
WDQDK�KDVLO�VHOHNVL�LQ�YLWUR�SDGD�PHGLD�SROLHWL�
OLQD�JOLNRO�WHUKDGDS�FHNDPDQ�ODUXWDQ�SROLHWLOLQD�
JOLNRO�&URS��$JUR������������

.XQDUVR��$���	�6LDKDDQ��+����������3HPHWDDQ�VHEDUDQ�
SRKRQ�LQGXN�MHQLV�SULRULWDV�6XPDWHUD�6HODWDQ�� �
,QIR�+XWDQ��������������

.\�'HPEHOH��&���%D\DOD��-���6DYDGRJR��3���7LJDEX��0���
2GpQ��3�&���%RXVVLP��,�-����������&RPSDULVRQ�
RI� JURZWK� UHVSRQVHV� RI� .KD\D� VHQHJDOHQVLV�
VHHGOLQJV� DQG� VWHFNOLQJV� WR� IRXU� LUULJDWLRQ�
UHJLPHV��6LOYD�)HQQLFD�����������������
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