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3HQGDKXOXDQ
$QJND� UDWD�UDWD� KDUDSDQ�KLGXS�SHQGXGXN�GL� GXQLD

WHODK�PHQLQJNDW� VHFDUD� GUDVWLV�� 6DDW� LQL�� GL� ,QGRQHVLD�
SURSRUVL�ODQMXW�XVLD��ODQVLD��\DQJ�EHUXVLD�GL�DWDV����WDKXQ
GLSHUNLUDNDQ�PHQFDSDL� �����GDUL� WRWDO� SHQGXGXN�
-XPODK�WHUVHEXW�WHODK�PHQLQJNDW������GDUL�VHQVXV�WDKXQ
������$QJND�KDUDSDQ�KLGXS�RUDQJ�WHUWXD�GL�GXQLD�PHQ�
FDSDL� ���� WDKXQ�SDGD�ZDQLWD� GDQ�SDGD�SULD� OHELK
VLQJNDW�� 3HQLQJNDWDQ�LQL�EHUGDPSDN�SDGD�WUDQVLVL�HSLGH�
PLRORJL�� \DQJ�PHPSHUOLKDWNDQ�SHQXUXQDQ�SUHYDOHQVL
SHQ\DNLW� LQIHNVL� GDQ�PHQXODU� EHUVDPDDQ�GHQJDQ�SH�
QLQJNDWDQ�DQJND�SHQ\DNLW�WLGDN�PHQXODU�SDGD�SHQGXGXN
GHZDVD�GDQ� ODQMXW� XVLD�� 6HWLDS� WDKXQ�� DQJND�KDUDSDQ
KLGXS�SHQGXGXN�,QGRQHVLD��WHUXV�PHQLQJNDW��SDGD WDKXQ
������MXPODK�SHQGXGXN�XVLD�GL�DWDV����WDKXQ�PHQFDSDL
����� MXWD�RUDQJ��NHPXGLDQ�PHQMDGL���� MXWD�RUDQJ��.H�
QDLNDQ�WHUVHEXW�GLSUHGLNVL�DNDQ�WHUXV�EHUWDPEDK�KLQJJD
PHQFDSDL����MXWD�RUDQJ SDGD�WDKXQ������ -XPODK�SHQ�
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GXGXN�ODQVLD�\DQJ�VHPDNLQ�PHQLQJNDW�WHUVHEXW��PHQMDGL
WDQWDQJDQ�EDUX�EDJL�,QGRQHVLD��EHJLWX�SXOD�GHQJDQ�SH�
QLQJNDWDQ�ODQVLD�\DQJ�PHQJDODPL�EHUEDJDL�SHQ\DNLW�WLGDN
PHQXODU�NURQLV�DWDX�PXOWLPRUELGLWDV��

.HQDLNDQ�DQJND�KDUDSDQ�KLGXS�PHUXSDNDQ�SUHVWDVL
GDQ�PHQJLQGLNDVLNDQ�NHPDMXDQ�SHOD\DQDQ�NHVHKDWDQ
\DQJ�GLEHULNDQ�� 1DPXQ��KDO� WHUVHEXW�KDUXV�GLLPEDQJL
GHQJDQ�SHQLQJNDWDQ�SHOD\DQDQ�NHVHKDWDQ�\DQJ�PHPDGDL
NKXVXVQ\D�ODQVLD��3HQ\DNLW�DNLEDW�SURVHV�SHQXDDQ�GLLNXWL
GHQJDQ�SHQ\DNLW� WLGDN�PHQXODU�NURQLV�\DQJ�PHQ\HUDQJ
SDUD� ODQVLD� DNDQ�PHQDPEDK�EHEDQ�SHQGXGXN� VHUWD
PHQXUXQNDQ�NXDOLWDV�KLGXS�ODQVLD�� 0HQGHULWD�EHUEDJDL
SHQ\DNLW� NURQLV� GDSDW�PHQJDNLEDWNDQ�NXDOLWDV� KLGXS
ODQVLD� \DQJ�EXUXN�� OHELK� ODPD� WLQJJDO� GL� UXPDK� VDNLW�
GDSDW�PHQJDODPL� NRPSOLNDVL� \DQJ� OHELK�SDUDK�SDVFD�
RSHUDVL��ELD\D�SHUDZDWDQ�\DQJ� OHELK� WLQJJL��GDQ�PRUWD�
OLWDV�\DQJ�OHELK�WLQJJL��

.RPSOLNDVL� NURQLV� GLGHILQLVLNDQ� VHEDJDL� NRQGLVL
NURQLV� \DQJ�PHPXQFXONDQ�GXD� DWDX� OHELK�SHQ\DNLW�
GHQJDQ�VDODK�VDWX�SHQ\DNLW�WLGDN�VHODOX�OHELK�VHQWUDO�GDUL�
SDGD�\DQJ� ODLQ��.RPSOLNDVL�NURQLV�GDSDW�PHPHQJDUXKL
NXDOLWDV� KLGXS�� NHPDPSXDQ�XQWXN�EHNHUMD�� NHFDFDWDQ
GDQ�NHPDWLDQ���� 'DWD�NRPSOLNDVL�NURQLV�SDGD�ODQVLD�GL
%DQJODGHVK�� VHEDJDL� VDODK� VDWX�QHJDUD� EHUNHPEDQJ
PHQFDSDL� DQJND�������� OHELK�EDQ\DN� WHUMDGL� SDGD
SHUHPSXDQ�GDQ�NHORPSRN� VRVLDO� HNRQRPL� UHQGDK�
3HQHOLWLDQ�\DQJ�VDPD�GLODNXNDQ�GL�6ZHGLD�PHQJKDVLONDQ
SUHYDOHQVL�\DQJ�WLGDN�MDXK�EHUEHGD�\DLWX�������GHQJDQ
KLSHUWHQVL��GHPHQVLD��GDQ�JDJDO�MDQWXQJ�VHEDJDL�JDQJJX�
DQ�WHUVHULQJ�� 'DWD�GDQ�LQIRUPDVL�PHQJHQDL�NRPSOLNDVL
NURQLV� GL� ,QGRQHVLD�PDVLQJ� NXUDQJ�� 3DGDKDO�� GDWD� LQL
SHQWLQJ�XQWXN�PHQJJDPEDUNDQ�NXDOLWDV�KLGXS�SHQGXGXN
ODQMXW� XVLD� GL� ,QGRQHVLD� NDUHQD�SDGD�KDNLNDWQ\D�� SHQ�
GXGXN� ODQMXW� XVLD� WHWDS�PHPSXQ\DL� KDN�SHQXK�XQWXN
KLGXS�VHKDW�GDQ�WHWDS�SURGXNWLI�GL�PDVD�WXD��6HODLQ�LWX�
SHQGXGXN� ODQVLD� \DQJ� VHKDW� DNDQ�PHQJXUDQJL� EHEDQ
NHOXDUJD�GDQ�PDV\DUDNDW��

'LDEHWHV�PHOLWXV�PHUXSDNDQ� VDODK� VDWX�SHQ\DNLW
NURQLV�\DQJ�GDSDW�PHQLQJNDWNDQ�GHQJDQ�FHSDW�SUHYDOHQ�
VL� NRPSOLNDVL� NURQLV� SDGD� ODQVLD��+DO� LQL� GLVHEDENDQ
NRQGLVL� KLSHUJOLNHPLD� DNLEDW� NHWLDGDDQ� DEVROXW� LQVXOLQ
DWDX�SHQXUXQDQ�UHODWLI�VHQVLWLYLWDV�VHO� WHUKDGDS�LQVXOLQ�
DNDQ�PHPLFX PXQFXOQ\D�SHQ\DNLW�WLGDN�PHQXODU�NURQLV
ODLQQ\D��EDKNDQ�NHPDWLDQ�SHQ\DQGDQJ�GLDEHWHV�PHOLWXV
WLGDN� MDUDQJ�GLVHEDENDQ�ROHK� NRPSOLNDVL���� .OXE
3HUVDGLD�5XPDK�6DNLW�,VODP�-DNDUWD�3RQGRN�.RSL�7DKXQ
�����B �����PHQMHODVNDQ�EDKZD�NRPSOLNDVL�GLDEHWHV�WHU�
EDQ\DN� DGDODK�KLSHUWHQVL� GHQJDQ�SURSRUVL� VHNLWDU
��������

3UHYDOHQVL� GLDEHWHV�PHOLWXV� \DQJ� WHUGLDJQRVLV� SDGD
SHQGXGXN�XVLD�GL�DWDV����WDKXQ�PHQXUXW�GDWD�5LVNHVGDV
WDKXQ������DGDODK�������'LDEHWHV�PHOLWXV�SDGD�ODQVLD
VHULQJNDOL� WLGDN�GLVDGDUL� NDUHQD� JHMDOD�JHMDOD� GLDEHWHV
VHSHUWL� VHULQJ�KDXV�� VHULQJ�EHUNHPLK�� GDQ�SHQXUXQDQ

EHUDW�EDGDQ�WHUVDPDUNDQ�DNLEDW�SHUXEDKDQ�ILVLN�DODPLDK
ODQVLD� \DQJ�PHQJDODPL� SHQXUXQDQ�� VHKLQJJD�GLDEHWHV
\DQJ�WLGDN�WHUGLDJQRVLV�LQL�DNDQ�WHUXV�EHUNHPEDQJ�PHQ�
MDGL�NRPSOLNDVL�\DQJ�GDSDW�EHUDNLEDW�IDWDO������ 'DWD�GL
5XPDK�6DNLW�8PXP�'DHUDK� �568'��GU��+��$EGXO
0RHORHN�3URYLQVL�/DPSXQJ�PHQXQMXNNDQ� DQJND
SUHYDOHQVL� GLDEHWHV�PHOLWXV�PHQFDSDL� ������GHQJDQ
������PHQJDODPL�NRPSOLNDVL��� 3ROL� ODQVLD�SXVNHVPDV
NHFDPDWDQ�-DWLQHJDUD�MXJD�PHQXQMXNNDQ�DQJND�SUHYDOHQ�
VL�GLDEHWHV�PHOLWXV�\DQJ�WDN�MDXK�EHUEHGD�\DLWX�PHQFDSDL
������SDGD�ODQVLD�XVLD����B ���WDKXQ�GDQ�������SDGD
ODQVLD�XVLD������WDKXQ���

'LDEHWHV�PHOLWXV� VHEDJLDQ�EHVDU� GLVHEDENDQ�ROHK
IDNWRU�JHQHWLN�GDQ�SHULODNX�DWDX�JD\D�KLGXS�VHVHRUDQJ�
6HODLQ� LWX�� IDNWRU� OLQJNXQJDQ� VRVLDO� GDQ�SHPDQIDDWDQ
SHOD\DQDQ�NHVHKDWDQ� MXJD�EHUNRQWULEXVL� WHUKDGDS�NH�
VDNLWDQ�GLDEHWHV�PHOLWXV�GDQ�NRPSOLNDVLQ\D��� 'LDEHWHV
GDSDW�PHPHQJDUXKL�EHUEDJDL�RUJDQ�VLVWHP�GDODP�WXEXK
GDODP� MDQJND�ZDNWX� WHUWHQWX� \DQJ�GLVHEXW� NRPSOLNDVL�
.RPSOLNDVL�GDUL�GLDEHWHV�GDSDW�GLNODVLILNDVLNDQ�VHEDJDL
PLNURYDVNXOHU� GDQ�PDNURYDVNXOHU��.RPSOLNDVL�PLNUR�
YDVNXOHU� WHUPDVXN�NHUXVDNDQ� VLVWHP� VDUDI� �QHXURSDWL��
NHUXVDNDQ�VLVWHP�JLQMDO��QHIURSDWL��GDQ�NHUXVDNDQ�PDWD
�UHWLQRSDWL���6HGDQJNDQ��NRPSOLNDVL�PDNURYDVNXODU�WHU�
PDVXN�SHQ\DNLW�MDQWXQJ��VWURNH��GDQ�SHQ\DNLW�SHPEXOXK
GDUDK�SHULIHU�� 3HQ\DNLW� SHPEXOXK�GDUDK�SHULIHU� GDSDW
PHQ\HEDENDQ�FHGHUD�\DQJ�VXOLW�WLGDN�VHPEXK��JDQJUHQ�
EDKNDQ� DPSXWDVL��.RPSOLNDVL� \DQJ� ODLQ� WHUPDVXN
NHUXVDNDQ� JLJL�� SHQXUXQDQ� UHVLVWHQVL� LQIHNVL� VHSHUWL
LQIOXHQ]D�GDQ�SQHXPRQLD��PDNURVRPLD�GDQ�NRPSOLNDVL
VDDW�PHODKLUNDQ�� .RPSOLNDVL�SHQ\DNLW�LQL�GLNDWHJRULNDQ
VHULXV�VHKXEXQJDQ�GHQJDQ�NHPXQFXODQ�SHQ\DNLW�NURQLV
ODLQ�\DQJ�EHUEDKD\D�VHSHUWL�SHQ\DNLW�MDQWXQJ��KLSHUWHQVL�
VWURNH�� NHEXWDDQ� DNLEDW� UHWLQRSDWL�� JODXNRPD�� NDWDUDN�
JDJDO�JLQMDO��LPSRWHQVL�SDGD�SULD�VHUWD�NHFDFDWDQ�DNLEDW
OXND�\DQJ�VXOLW�GLVHPEXKNDQ��6HNLWDU�������SHQ\DQGDQJ
GLDEHWHV�PHOLWXV�WLSH�GXD�\DQJ�GLUDZDW�GL�XQLW�UDZDW�LQDS
568'�3DVDU�5HER�PHQJDODPL�NRPSOLNDVL��GDQ�SDGD�ODQ�
VLD��!����WDKXQ��NRPSOLNDVL�WHUVHEXW�VHNLWDU��������3DGD
XVLD� ODQMXW�� ULVLNR�GLDEHWHV�PHOLWXV� DNDQ�PHQLQJNDW VH�
KLQJJD�WHUPDVXN�NHORPSRN�\DQJ�UHQWDQ�WHUKDGDS�NRQGLVL
LQL���������

.RQGLVL� NRPSOLNDVL� NURQLV� GDSDW�PHQMDGL� DQFDPDQ
EXUXN�EDJL�,QGRQHVLD�NDUHQD�SHQJREDWDQ�\DQJ�WLGDN�GL�
ODNXNDQ�VHFDUD�WHULQWHJUDVL�GDSDW�PHPXQFXONDQ�PDVDODK
EDUX�\DLWX�PXOWLXVH�RI�SUHVFULSWLRQ DWDX�SRO\SKDUPDF\���

3HQJJXQDDQ�VHMXPODK�REDW�EHUVDPDDQ�PHPSXQ\DL�ULVLNR
VHSHUWL�SHQLQJNDWDQ�UHDNVL�REDW��NHSDWXKDQ�SHQJJXQDDQ
\DQJ�VXOLW�GLWHUDSNDQ��VHUWD�SHQLQJNDWDQ�LQVLGHQ�HIHN�REDW
\DQJ�WLGDN�GLKDUDSNDQ��6HODLQ�LWX�� ODQMXW�XVLD�PHPEXDW
IDUPDNRNLQHWLN�\DQJ�GLVHEDENDQ�EHUNXUDQJQ\D�NDSDVLWDV
XQWXN�PHWDEROLVPH�REDW� GDQ� DVSHN� IDUPDNRGLQDPLN
GDODP�WXEXK��VHKLQJJD�DNDQ�PHQLQJNDWNDQ�ULVLNR�WHUMDGL
UHDNVL�WRNVLN��2OHK�NDUHQD�LWX��SHQJJXQDDQ�REDW�VHFDUD
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EHUVDPDDQ�SDGD�RUDQJ�WXD�KDUXV�GLEDWDVL������ 3HOD\DQDQ
NHVHKDWDQ� ODQVLD� EHUWXMXDQ�PHQJDQWDUNDQ�PHUHND�PH�
OLQWDVL� XVLD� ODQMXW� GDODP�NHDGDDQ� VHKDW�� EHUEDKDJLD�
SURGXNWLI� GDQ�PDQGLUL��� 'HQJDQ�PHQ\HGLDNDQ�SH�
OD\DQDQ�NHVHKDWDQ� \DQJ�PHPDGDL� EHUDUWL�PHPEHULNDQ
SHUOLQGXQJDQ��SHQJKRUPDWDQ��SHPDMXDQ��GDQ�SHQJKDUJD�
DQ�ODQMXW�XVLD��

3HUZXMXGDQ�SHOD\DQDQ� ODQVLD� \DQJ�PHPDGDL� GL
,QGRQHVLD�PDVLK�EHUPDVDODK��PXODL� GDUL� NHSHGXOLDQ
WHQDJD�NHVHKDWDQ�GDQ�SHPHULQWDK��SHPELD\DDQ��KLQJ�
JD� VDUDQD�SUDVDUDQD�SXEOLN� \DQJ�EHOXP�PHPDGDL�
3HOD\DQDQ�NHVHKDWDQ� ODQVLD� \DQJ�EXUXN� WHUVHEXW� VH�
PDNLQ� WHUOLKDW� GL� GDHUDK�SHGHVDDQ��� 3DGDKDO� SDGD
NHQ\DWDDQQ\D�� SHQJHORODDQ�RUDQJ� ODQMXW� XVLD� GL
,QGRQHVLD� GLWDQJDQL� 6XEGLUHNWRUDW�%LQD�3HOD\DQDQ
.HVHKDWDQ�.KXVXV��8VLD�/DQMXW�GDQ�3HOD\DQDQ�'DUDK�
.HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN� ,QGRQHVLD� VHUWD
'LUHNWRUDW�3HOD\DQDQ�6RVLDO�/DQMXW�8VLD��.HPHQWHULDQ
6RVLDO�5HSXEOLN�,QGRQHVLD��� 6HODLQ�LWX��WHUGDSDW�SXOD
3HUDWXUDQ�3HPHULQWDK�1RPRU����7DKXQ������WHQWDQJ
3HODNVDQDDQ�8SD\D�3HQLQJNDWDQ�.HVHMDKWHUDDQ�/DQMXW
8VLD��8SD\D� WHUVHEXW�PHQFDNXS�SHOD\DQDQ�NHDJD�
PDDQ��PHQWDO�� VSLULWXDO�� SHOD\DQDQ�NHVHKDWDQ�GDQ
SHOD\DQDQ�XPXP�VHUWD�NHPXGDKDQ�GDODP�SHQJJXQDDQ
IDVLOLWDV�XPXP�EDJL�ODQVLD�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�SUHYDOHQVL�
SROD�NRPELQDVL�SHQ\DNLW�NRPSOLNDVL�NURQLV�SHQ\DQGDQJ
GLDEHWHV�PHOLWXV��GDQ�IDNWRU�\DQJ�EHUKXEXQJDQ�GHQJDQ
SHQ\DNLW�NRPSOLNDVL�NURQLV�GLDEHWHV�SDGD�ODQVLD�SHQJLGDS
GLDEHWHV�PHOLWXV�GL�,QGRQHVLD��VHKLQJJD�GDSDW�GLHVWLPDVL
MXPODK�� MHQLV�� GDQ�NXDOLWDV� SHOD\DQDQ�NHVHKDWDQ� ODQVLD
\DQJ�SHUOX� GLWLQJNDWNDQ�XQWXN�PHQLQJNDWNDQ�NXDOLWDV
KLGXS�SHQGXGXN� ODQVLD� GHQJDQ� MXPODK� \DQJ� WHUXV
PHQLQJNDW��

0HWRGH�
'HVDLQ�SHQHOLWLDQ�LQL�DGDODK�FURVV�VHFWLRQDO�GHQJDQ

PHQJJXQDNDQ�GDWD� VHNXQGHU�5LVNHVGDV� WDKXQ�����
ROHK�%DGDQ�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HVHKDWDQ
.HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD��3RSXODVL
SDGD�SHQHOLWLDQ� LQL� DGDODK� VHOXUXK�SHQGXGXN� ODQMXW
XVLD�GL�,QGRQHVLD��6DPSHO�SHQGXGXN�ODQMXW�XVLD������
WDKXQ�� \DQJ� WHUFDWDW� SDGD�GDWD�5LVNHVGDV� �����GDQ
PHPHQXKL� NULWHULD� LQNOXVL� GDQ� HNVNOXVL��.ULWHULD
LQNOXVL� DGDODK� ODQVLD� EHUXVLD� �� ��� WDKXQ��PHQJLGDS�
GLDEHWHV�PHOLWXV�EHUGDVDUNDQ�GLDJQRVLV� WHQDJD�NHVH�
KDWDQ��.ULWHULD�HNVNOXVL�DGDODK� ODQVLD�GHQJDQ� LQGHNV
PDVVD�WXEXK�GL�EDZDK�������PHQGHULWD�SHQ\DNLW�MDQ�
WXQJ�EDZDDQ�GDQ�GDWD� WLGDN� OHQJNDS�� 6DPSHO� \DQJ
PHPHQXKL� NULWHULD� LQNOXVL� GDQ� HNVOXVL� DGDODK������
VDPSHO��3DGD�VWXGL�LQL�WLGDN�GDSDW�GLOLKDW�SHQ\DNLW�QH�
IURSDWL�GLDEHWHV��UHWLQRSDWL�GLDEHWHV��GDQ�SHQ\DNLW�DU�
WHUL�SHULIHU�NDUHQD�GDWD�WLGDN�WHUVHGLD��$QDOLVLV�GDWD�GL�
ODNXNDQ�PHQJJXQDNDQ�EDQWXDQ�SHUDQJNDW�OXQDN SUR�

JUDP�VWDWLVWLN��$QDOLVLV�\DQJ�DNDQ�GLODNXNDQ�PHOLSXWL
DQDOLVLV�XQLYDULDW�GHVNULSWLI�NXDQWLWDWLI�

3DGD� VWXGL� LQL�� SHQHOLWL� DNDQ�PHQJDPDWL� YDULDEHO
NHORPSRN�XPXU��MHQLV�NHODPLQ��VWDWXV�NDZLQ��VWDWXV�VRVLDO
HNRQRPL��WLQJNDW�SHQGLGLNDQ��LQGHNV�PDVVD�WXEXK��VWDWXV
PHURNRN�� NRQVXPVL� OHPDN�� NRQVXPVL� VD\XU� GDQ�EXDK�
DNWLYLWDV� ILVLN�� GDQ�SHPDQIDDWDQ�SHOD\DQDQ�NHVHKDWDQ
VHUWD�VWDWXV�SHQ\DNLW�NRPSOLNDVL�NURQLV�GLDEHWHV�PHOLWXV��

+XEXQJDQ�DWDX�DVRVLDVL�DQWDUD�YDULDEHO�LQGHSHQGHQ�GDQ
VDWX� YDULDEHO� GHSHQGHQ� DNDQ�GLXML� GHQJDQ�NDL� NXDGUDW
GHQJDQ�D  �����$QDOLVLV�PXOWLYDULDW�PHQJJXQDNDQ
UHJUHVL�ORJLVWLN�GHQJDQ�PRGHO�SUHGLNVL�GDQ�D  �����8ML
LQWHUDNVL�GLODNXNDQ�DQWDUD�YDULDEHO�PHURNRN�GDQ� � MHQLV
NHODPLQ�XQWXN�PHQGDSDWNDQ�PRGHO�PXOWLYDULDW� \DQJ
VDKLK��

.RPSOLNDVL� NURQLV� GLDEHWHV�PHOLWXV� GLGHILQLVLNDQ
VHEDJDL� NRQGLVL� VHVHRUDQJ�PHQJLGDS�GXD� DWDX� OHELK
SHQ\DNLW�DWDX�NRQGLVL�NURQLV��GHQJDQ�GLDEHWHV�PHOLWXV
GLDQJJDS�VHEDJDL�SHQ\DNLW�VHQWUDO��GDQ�SHQ\DNLW�DWDX
NRQGLVL�NURQLV�ODLQ�DGDODK�SHQ\DNLW�NURQLV�KDVLO�NRP�
SOLNDVL� GDUL� SHQ\DNLW� VHQWUDO�� 3HQ\DNLW� NURQLV� DNLEDW
NRPSOLNDVL� GLDEHWHV� DQWDUD� ODLQ� DGDODK�KLSHUWHQVL�
SHQ\DNLW� MDQWXQJ�NRURQHU�� NDWDUDN�� GDQ� VWURNH�
5HVSRQGHQ�GLNDWHJRULNDQ�PHQJDODPL� SHQ\DNLW� NRP�
SOLNDVL�NURQLV�GLDEHWHV�DGDODK�UHVSRQGHQ�\DQJ�PHQJL�
GDS�GLDEHWHV�GDQ�PHQJLGDS�PLQLPDO�VDWX�SHQ\DNLW�NUR�
QLV� ODLQ�� 6HGDQJNDQ�QRQ�NRPSOLNDVL� NURQLV� DGDODK
UHVSRQGHQ�\DQJ�KDQ\D�PHQJLGDS�GLDEHWHV�PHOLWXV�

+DVLO�
6HEDJLDQ�EHVDU� ODQVLD� SHQJLGDS�GLDEHWHV�PHOLWXV

EHUDGD�SDGD�NHORPSRN�XPXU����B ���WDKXQ���������
EHUMHQLV� NHODPLQ�SHUHPSXDQ� ��������� EHUVWDWXV
PHQLNDK��������EHUDVDO�GDUL� VRVLDO�HNRQRPL�UHQGDK
��������� EHUSHQGLGLNDQ� UHQGDK� ��������GDQ�EHU�
VWDWXV�JL]L�EDLN����������-LND�GLWLQMDX�GDUL�IDNWRU�SH�
ULODNX��VHEDJLDQ�EHVDU�ODQVLD�SHQJLGDS�GLDEHWHV�PHOLWXV
PHPSXQ\DL� NRQVXPVL� VD\XU� GDQ�EXDK� \DQJ�NXUDQJ
��������� DNWLYLWDV� ILVLN� \DQJ�NXUDQJ� ��������� WLGDN
VHULQJ�PHQJRQVXPVL�PDNDQDQ�EHUOHPDN����������GDQ
EXNDQ�SHURNRN����������6HODLQ�LWX��GLSHUROHK�SXOD�LQ�
IRUPDVL� EDKZD� VHEDJLDQ�EHVDU� ODQVLD� SHQJLGDS�GLD�
EHWHV�PHOLWXV� \DQJ�PHPSXQ\DL� DNVHV� DWDX�SH�
PDQIDDWDQ� \DQJ�EDLN� WHUKDGDS�SHOD\DQDQ�NHVHKDWDQ
���������/DQVLD� SHQJLGDS�GLDEHWHV�PHOLWXV� \DQJ

7DEHO����6WDWXV�.RPSOLNDVL�'LDEHWHV�0HOLWXV�SDGD�/DQVLD

6WDWXV�.RPSOLNDVL�'LDEHWHV�0HOLWXV )UHNXHQVL 3HUVHQWDVH����
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PHQJDODPL�NRPSOLNDVL����������7DEHO����
7DEHO� ��PHQJJDPEDUNDQ� VWDWXV� NRPSOLNDVL� OHELK

GLULQFL�GHQJDQ�EDQ\DNQ\D�SHQ\DNLW�NURQLV�\DQJ�GLGHULWD
VHODLQ�GLDEHWHV�PHOLWXV��3HUVHQWDVH�SDOLQJ�EHVDU� DGDODK
ODQVLD�GHQJDQ�VDWX�SHQ\DNLW�NRPSOLNDVL����������GLLNXWL
ROHK� ODQVLD� GHQJDQ�GXD�SHQ\DNLW� NRPSOLNDVL� ��������
ODQVLD�GHQJDQ�WLJD�SHQ\DNLW�NRPSOLNDVL������GDQ�ODQVLD
GHQJDQ���SHQ\DNLW�NRPSOLNDVL�VHEHVDU���������

7DEHO� ��PHQJJDPEDUNDQ�SROD� DWDX� NRPELQDVL� SH�
Q\DNLW�NURQLV�\DQJ�PHQ\HUWDL�GLDEHWHV�PHOLWXV�SDGD�ODQVLD
EHUGDVDUNDQ� MXPODK�SHQ\DNLW� NRPSOLNDVL� \DQJ�EHQDU
GLGHULWD�� 3UHYDOHQVL� WHUWLQJJL� DGDODK� ODQVLD� SHQJLGDS�
GLDEHWHV�PHOLWXV�GHQJDQ�VDWX�SHQ\DNLW�NRPSOLNDVL��\DLWX
KLSHUWHQVL�

$QDOLVLV� ELYDULDW� GLODNXNDQ�XQWXN�PHPLOLK� YDULDEHO

NRYDULDW�\DQJ�GDSDW�PDVXN�SDGD�PRGHO�DNKLU�DWDX�DQDOLVLV
PXOWLYDULDW� GLODNXNDQ� DQDOLVLV� ELYDULDW� GHQJDQ�NULWHULD
QLODL�S� ������PHQGDSDWNDQ�YDULDEHO�XPXU��JHQGHU��WLGDN
EHURODKUDJD�� REHVLWDV� EHUKXEXQJDQ�GHQJDQ�NRPSOLNDVL
NURQLV�SDGD�ODQVLD�GLDEHWHV�PHOLWXV��3DGD�DQDOLVLV�PXOWL�
YDULDW��IDNWRU�\DQJ�EHUKXEXQJDQ�SDOLQJ�GRPLQDQ�GHQJDQ
NRPSOLNDVL� GLDEHWHV�PHOLWXV� SDGD� ODQVLD� DGDODK� VWDWXV
PHURNRN��/DQVLD� SHQGHULWD� GLDEHWHV�PHOLWXV� \DQJ�PH�
URNRN�EHULVLNR������NDOL� OHELK�EHVDU� XQWXN�PHQJDODPL
NRPSOLNDVL� GDULSDGD� ODQVLD� SHQJLGDS�GLDEHWHV�PHOLWXV
\DQJ�WLGDN�PHURNRN�VHWHODK�GLNRQWURO�ROHK�YDULDEHO�MHQLV
NHODPLQ�� VRVLDO� HNRQRPL�� GDQ� VWDWXV�PHURNRN��/DQVLD
SHQJLGDS�GLDEHWHV�PHOLWXV� GHQJDQ� MHQLV� NHODPLQ
SHUHPSXDQ�PHPSXQ\DL�ULVLNR������NDOL�OHELK�EHVDU�XQWXN
PHQJDODPL� NRPSOLNDVL� GLDEHWHV�PHOLWXV� GLEDQGLQJNDQ
ODQVLD� GHQJDQ� MHQLV� NHODPLQ� ODNL�ODNL��/DQVLD� SHQJLGDS�
GLDEHWHV�PHOLWXV�\DQJ�WLGDN�FXNXS�RODKUDJD�DWDX�DNWLYLWDV
ILVLN�PHPSXQ\DL�ULVLNR������NDOL�OHELK�EHVDU�XQWXN�PHQJ�
DODPL� NRPSOLNDVL� GLDEHWHV�PHOLWXV� GLEDQGLQJNDQ� ODQVLD
\DQJ�FXNXS�DNWLYLWDV�ILVLN��3HQJDUXK�PHURNRN�WHUKDGDS
NRPSOLNDVL� GLDEHWHV�PHOLWXV� SDGD�EHGD� NDWHJRUL� MHQLV
NHODPLQ��3HQJDUXK�URNRN�WHUKDGDS�NRPSOLNDVL�GLDEHWHV
PHOLWXV�GLKLWXQJ�EHUGDVDUNDQ�VWUDWD�MHQLV�NHODPLQ��3DGD
MHQLV� NHODPLQ� ODNL�ODNL�� SHQJDUXK�PHURNRN� WHUKDGDS
NRPSOLNDVL� GLDEHWHV�PHOLWXV� �����NDOL� OHELK�EHVDU�
6HGDQJNDQ�SDGD� MHQLV� NHODPLQ�SHUHPSXDQ��PHURNRN
EHULVLNR������NDOL� OHELK�EHVDU�PHQJDODPL� NRPSOLNDVL
GLEDQGLQJNDQ�ODNL�ODNL�\DQJ�PHURNRN��7DEHO����

3HPEDKDVDQ
3DGD�NODVLILNDVL� VWDWXV� NRPSOLNDVL� GLDEHWHV�PHOLWXV�

WLGDN� VHPXD�SHQ\DNLW� NRPSOLNDVL� NURQLV� GLVHUWDNDQ
VHSHUWL� JDJDO� JLQMDO�� JODXNRPD�� UHWLQRSDWL�� LPSRWHQ�
JDQJUHQ��GDQ�WXEHUNXORVLV��6HKLQJJD�SURSRUVL�UHVSRQGHQ
\DQJ�PHQJDODPL�NRPSOLNDVL�GDSDW�PHQMDGL�XQGHUHVWLPDWH
GDUL�NHDGDDQ�VHEHQDUQ\D��3HPLOLKDQ�SHQ\DNLW�NURQLV�\DQJ
GLWHOLWL� GLVHVXDLNDQ�SDGD�SHQ\DNLW� \DQJ� WHUGDSDW� SDGD
GDWD�VHNXQGHU�5LVNHVGDV�WDKXQ������GDQ�OHELK�GLXWDPD�
NDQ�SHQ\DNLW� \DQJ�PHQJJXQDNDQ� WDWDODNVDQD� REDW�
REDWDQ��7HUGDSDW�SXOD�NHWHUEDWDVDQ�ODLQ�\DLWX�SDGD�VWDWXV
NHVDNLWDQ�KLSHUWHQVL�GDQ�GLDEHWHV�WLGDN�GLNHWDKXL�PDQD
SHQ\DNLW�\DQJ�PHQGDKXOXL��1DPXQ��SDGD�SHQHOLWLDQ� LQL
KLSHUWHQVL�WLGDN�GLHNVNOXVL�NDUHQD�EHUGDVDUNDQ�EHEHUDSD
SHQHOLWLDQ� VHVHRUDQJ� \DQJ�PHQJLGDS�GLDEHWHV�PHOLWXV
EHUVDPDDQ�GHQJDQ�KLSHUWHQVL� EHUSRWHQVL� EHVDU� XQWXN
WHUNHQD�SHQ\DNLW� MDQWXQJ�� VWURNH�� JDJDO� JLQMDO�� GDQ
SHQ\DNLW�NURQLV� ODLQQ\D��0HODOXL�DQJND� LQL�GDSDW�GLSHU�
NLUDNDQ� VHEHUDSD�EDLN� NXDOLWDV� KLGXS� ODQVLD� NKXVXVQ\D
ODQVLD�SHQJLGDS�GLDEHWHV�PHOLWXV�GL�,QGRQHVLD��3DGD�SHQJ�
XNXUDQ�DQWURSRPHWUL�VHSHUWL�EHUDW�EDGDQ��WLQJJL�EDGDQ�
WHNDQDQ� VLVWROLN�� WHNDQDQ�GLDVWROLN�� GDQ�SHPHULNVDDQ
YLVXV�PDWD�PHPXQJNLQNDQ�ELDV� SHQJXNXUDQ��%LDV� LQL
GDSDW�WHUMDGL�DNLEDW�NHVDODKDQ�SDGD�SHWXJDV��VXEMHN��GDQ
DODW�XNXU�\DQJ�GLJXQDNDQ��6HODLQ�LWX��PHPXQJNLQNDQ�WHU�

7DEHO����-XPODK�3HQ\DNLW�.RPSOLNDVL�'LDEHWHV�0HOLWXV�\DQJ�'LGHULWD

6WDWXV�.RPSOLNDVL�.URQLV�'LDEHWHV�0HOLWXV )UHNXHQVL 3HUVHQWDVH����
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'LDEHWHV��KLSHUWHQVL��GDQ�NDWDUDN� ����

'LDEHWHV�GDQ�NDWDUDN� ����

'LDEHWHV��MDQWXQJ��GDQ�KLSHUWHQVL� ���

'LDEHWHV��VWURNH��GDQ�KLSHUWHQVL� ���

'LDEHWHV�GDQ�MDQWXQJ� ���

'LDEHWHV��MDQWXQJ��NDWDUDN��GDQ�KLSHUWHQVL� ���

'LDEHWHV��NDWDUDN��VWURNH��KLSHUWHQVL� ���

'LDEHWHV��MDQWXQJ��GDQ�NDWDUDN� ���
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MDGL�UHFDOO�ELDV VDDW�SHQJXPSXO�GDWD�PHQDQ\DNDQ�ULZD\DW
PHQGHULWD�VXDWX�SHQ\DNLW�EHUGDVDUNDQ�GLDJQRVLV�WHQDJD
NHVHKDWDQ��5HFDOO�ELDV \DQJ�PHPHQJDUXKL�DGDODK�WLGDN
DGD�FDWDWDQ�VHFDUD�NKXVXV�NDSDQ�SHQ\DNLW�NURQLV�WHUVHEXW
PXODL�GLVDQGDQJ�

$QFDPDQ�ELDV� \DQJ�GDSDW� WHUMDGL� MXJD� \DLWX� ELDV
VHOHNVL��%HUGDVDUNDQ�GDWD�5LVNHVGDV��MXPODK�VDPSHO�\DQJ
PHPHQXKL�NULWHULD�LQNOXVL�\DLWX�EHUXVLD������WDKXQ�GDQ
PHQJLGDS�GLDEHWHV�PHOLWXV�EHUGDVDUNDQ�GLDJQRVLV�WHQDJD
NHVHKDWDQ� DGDODK������� VDPSHO�� QDPXQ� \DQJ� DNDQ�GL�
JXQDNDQ�GDODP�SHQHOLWLDQ� LQL� VHEDQ\DN������� VDPSHO�
6HMXPODK�����VDPSHO�GLNHOXDUNDQ�GDUL�GDIWDU�UHVSRQGHQ
\DQJ�GLWHOLWL�NDUHQD�WHUGDSDW�GDWD�KLODQJ�SDGD�YDULDEHO�
YDULDEHO�SHQWLQJ�\DQJ�GLEXWXKNDQ�VHKLQJJD�NDUDNWHULVWLN
DWDX� IUHNXHQVL� GDUL� YDULDEHO�YDULDEHO� WHUWHQWX�GDSDW
KLODQJ� \DQJ� VHEHQDUQ\D�GDSDW�PHPHQJDUXKL� KDVLO� GDUL
SHQHOLWLDQ��.DUDNWHULVWLN�GDUL�����VDPSHO�WHUVHEXW�DGDODK
������SHUHPSXDQ�� ������EHUVWDWXV� NDZLQ�� ����SH�
URNRN�� UDWD�UDWD� XPXU���� WDKXQ�� GDQ�������EHUVWDWXV
REHVLWDV��GDQ�XQWXN�YDULDEHO�ODLQQ\D�WLGDN�GDSDW�GLOLKDW
NDUDNWHULVWLNQ\D� NDUHQD�EDQ\DN�GDWD� \DQJ�PHQJDODPL
PLVVLQJ��*DPEDUDQ�NDUDNWHULVWLN� LWX� WLGDN�PHPSHU�
OLKDWNDQ�SHUEHGDDDQ� \DQJ�EHVDU� DSDELOD� GLEDQGLQJNDQ
GHQJDQ�NDUDNWHULVWLN�SDGD�VWXGL�LQL�

%HUGDVDUNDQ� DQDOLVLV� GHVNULSWLI�� ODQVLD� SHQJLGDS
GLDEHWHV�PDVLK�PHPSXQ\DL� SHULODNX� \DQJ�NXUDQJ� WHU�
KDGDS�NHVHKDWDQ� WHUNDLW� DNWLYLWDV� ILVLN� VHUWD� NRQVXPVL
VD\XUDQ�GDQ�EXDK�EXDKDQ� \DQJ�NXUDQJ��+DO� WHUVHEXW
PHUXSDNDQ�NRQWULEXVL� SHQGLGLNDQ� ODQVLD� GDQ� VWDWXV
HNRQRPL� \DQJ�PDVLK� WHUJRORQJ� UHQGDK��+DVLO� WHUVHEXW
KDPSLU�VDPD�GHQJDQ�ODSRUDQ�VXUYHL�VRVLDO�HNRQRPL�SDGD
-XOL� ����� \DQJ�PHQJLQGLNDVLNDQ�SHUXEDKDQ�NHFLO� SDGD
SHULODNX�NHVHKDWDQ�\DQJ�GLFDSDL�SDGD�SHQGXGXN�ODQVLD�
%HUGDVDUNDQ� ODSRUDQ�5LVNHVGDV� ������ VHNLWDU� ����
ODQVLD�\DQJ�PHQJLGDS�GLDEHWHV�PHOLWXV�\DQJ�WHUGLDJQRVLV�
-LND�SDGD�WDKXQ�������MXPODK�ODQVLD�GL�,QGRQHVLD�PHQFD�
SDL� ��� MXWD� MLZD�� DGD� VHNLWDU� �� MXWD� OHELK� ODQVLD� \DQJ
PHQGHULWD�GLDEHWHV�PHOLWXV�GDQ�MLND�WLGDN�DGD�XSD\D�GDQ
SHUXEDKDQ�SHULODNX�SHQFHJDKDQ�� VHNLWDU� ���� MXWD� DNDQ
PHQJDODPL�NRPSOLNDVL�GLDEHWHV��

.HNKDZDWLUDQ�EHUKXEXQJDQ�GHQJDQ�GLDEHWHV� \DQJ
WLGDN� WHUGLDJQRVLV��PHQJLQJDW� GLDEHWHV�PHOLWXV� SDGD
ODQVLD�VHULQJ�WLGDN�GLVDGDUL�NDUHQD�JHMDOD�JHMDOD�GLDEHWHV
\DQJ� VDPDU� VHSHUWL� VHULQJ�KDXV�� VHULQJ�EHUNHPLK�� GDQ
SHQXUXQDQ�EHUDW�EDGDQ�DNLEDW�SHUXEDKDQ�ILVLN�DODPLDK
ODQVLD� \DQJ�PHQJDODPL� SHQXUXQDQ��'HQJDQ�GHPLNLDQ�
GLDEHWHV� \DQJ� WLGDN� WHUGLDJQRVLV� WHUVHEXW� DNDQ� WHUXV
EHUNHPEDQJ�PHQMDGL� NRPSOLNDVL� \DQJ�GDSDW� EHUDNLEDW
IDWDO������ $SDELOD� GLDJQRVLV� GLDEHWHV� WHODK�GLWHJDNNDQ
NKXVXVQ\D�GLDEHWHV� WLSH� ��� VHNLWDU� ����SDVLHQ� VXGDK
PHQJDODPL� NHUXVDNDQ� UHWLQD�� ���PHQJDODPL� GLVIXQJVL
JLQMDO�� GDQ����PHQJDODPL� JHMDOD� QHXURORJLN�� 'HQJDQ
GHPLNLDQ��GLDJQRVLV�GLDEHWHV�PHOLWXV�\DQJ�WHUODPEDW�GL�
WHJDNNDQ�PHQ\HEDENDQ�EHUEDJDL�NHUXVDNDQ�\DQJ�WHUMDGL

VXOLW�XQWXN�GDSDW�GLFHJDK�
+LSHUWHQVL�PHUXSDNDQ�NRPSOLNDVL�\DQJ�SDOLQJ�VHULQJ

WHUMDGL����������/HELK�GDUL�����SHQGHULWD�GLDEHWHV�PHOL�
WXV�MXJD�PHQGHULWD�WHNDQDQ�GDUDK�WLQJJL���'LDEHWHV�PHOL�
WXV�EHUVDPD�GHQJDQ�KLSHUWHQVL�DNDQ�PHQLQJNDWNDQ�ULVLNR
NRPSOLNDVL� PLNURYDVNXODU� GDQ� PDNURYDVNXODU�
3HQLQJNDWDQ����PP+J�VLVWROLN�EHUKXEXQJDQ�GHQJDQ�SH�
QLQJNDWDQ����� VHWLDS� NRPSOLNDVL� GLDEHWHV�� ����NH�
PDWLDQ�EHUKXEXQJDQ�GHQJDQ�GLDEHWHV������SHQLQJNDWDQ
LQIDUN�PLRNDUGLDO�� GDQ�����SHQLQJNDWDQ�NRPSOLNDVL
PLNURYDVNXODU� GLDEHWHV�PHOLWXV��.HPDWLDQ� DNLEDW� SH�
Q\DNLW�MDQWXQJ�GXD�VDPSDL�HPSDW�NDOL�OHELK�WLQJJL�SDGD
SHQGHULWD�GLDEHWHV�PHOLWXV�GLEDQGLQJNDQ�\DQJ�QRQ�GLD�
EHWHV��3HQ\DQGDQJ�GLDEHWHV���EHULVLNR�VHNLWDU�HPSDW�NDOL
OHELK� EHVDU� XQWXN�EHUNHPEDQJ�PHQMDGL� VWURNH��� 2OHK
VHEDE�LWX��SHQ\DQGDQJ�GLDEHWHV�\DQJ�GLVHUWDL�KLSHUWHQVL
KDUXV� OHELK�PHQMDJD� NHVHKDWDQ�PHQJKLQGDUL� SHQ\DNLW
NURQLV�ODLQ�DNLEDW�NRQGLVL�LQL�

0HQGHULWD�EHUEDJDL�SHQ\DNLW�NRPSOLNDVL�NURQLV�GDSDW
PHQJDNLEDWNDQ�NXDOLWDV�KLGXS� ODQVLD�\DQJ�EXUXN�� OHELK
ODPD�WLQJJDO�GL�UXPDK�VDNLW��GDSDW�PHQJDODPL�NRPSOLNDVL
\DQJ� OHELK�SDUDK�SDVFDRSHUDVL�� ELD\D� SHUDZDWDQ�GDQ
PRUWDOLWDV�\DQJ�OHELK�WLQJJL�� 'LDEHWHV�GDSDW�GLSHUSDUDK
ROHK�NRQGLVL�GHSUHVL�SHQGHULWD�\DQJ�DNDQ�VHPDNLQ�PHP�
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PHQXUXQ�XQWXN�PHQFHUQD�REDW��VHUWD�REDW�REDWDQ�\DQJ
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OHELK�EHVDU�XQWXN�PHQJDODPL�NRPSOLNDVL�GDULSDGD�ODQVLD
SHQ\DQGDQJ�GLDEHWHV�PHOLWXV�QRQ�REHVLWDV��'LSHUNLUDNDQ
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SHURNRN�EHUHVLNR� OHELK�EHVDU� XQWXN�PHQJDODPL
NRPSOLNDVL�GLDEHWHV�PHOLWXV�GLEDQGLQJNDQ�ODQVLD�ODNL�
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NRQVXPVL� OHPDN� MHQXK�� FXNXS� DNWLYLWDV� ILVLN�� FXNXS
NRQVXPVL� VHUDW�� GDQ� WLGDN�PHURNRN��.HPHQWHULDQ
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SURJUDP�NHPHQWHULDQ�NHVHKDWDQ��6LVWHP�SHQJREDWDQ
NKXVXV� ODQVLD� VHEDLNQ\D�PHQJLQWHJUDVLNDQ�GRNWHU�
SHPEHUL�UHVHS��EDJLDQ�IDUPDVL��GDQ�SDVLHQ�

8FDSDQ�7HULPD�.DVLK
3HQHOLWL�PHQJXFDSNDQ� WHULPD�NDVLK� DWDV� EDQWXDQ

%DGDQ�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HVHKDWDQ
.HPHQWHULDQ�.HVHKDWDQ�GDODP�PHPSHUROHK�GDWD
VHNXQGHU�5LVNHVGDV�������

'DIWDU�3XVWDND
�� 0REEV�&��%LRORJ\�RI�DJLQJ��,Q��%HUNRZ�5��%HHUV�0+��HGLWRUV��7KH�PHUFN

PDQXDO�RI�JHULDWULFV�>PRQRJUDSK�RQ�LQWHUQHW@��:KLWHKRXVH�VWDWLRQ��1-�

86$��0HUFN�	�&R�� ,QF������� >FLWHG������6HSW���@��$YDLODEOH� IURP�

KWWS���ZZZ�PHUFN�FRP�SXEV�PPBJHULDWULFV�VHF��FK��KWPO�

�� 3UDGRQR� -��7UDQVLVL� HSLGHPLRORJL� GL� ,QGRQHVLD�� 3HUWHPXDQ�5DSDW

.RRUGLQDVL�1DVLRQDO�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HVHKDWDQ�%DQGXQJ�

������$JXVWXV� ������%DQGXQJ�� 3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ

.HVHKDWDQ�������

�� :RUOG�+HDOWK�2UJDQL]DWLRQ��*OREDO�KHDOWK�DQG�DJLQJ��*HQHYD��:RUOG

+HDOWK�2UJDQL]DWLRQ�������

�� .HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD��3DQGXDQ�SHULQJDWDQ�KDUL

NHVHKDWDQ�VHGXQLD��.HVHKDWDQ�\DQJ�EDLN�PHPSHUSDQMDQJ�XVLD�NHKLGX�

SDQ�� -DNDUWD�� 3XVDW� ,QWHOHMHQVLD�.HVHKDWDQ�3XVDW� 3URPRVL�.HVHKDWDQ

.HPHQWULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD�������

�� .KDQDP�0$��6WUHDWILHOG�3.��.DELU�=1��4LX�&��&RUQHOLXV�&��:DKOLQ�$�

3UHYDOHQFH�DQG�SDWWHUQV�RI�PXOWLPRUELGLW\�DPRQJ�HOGHUO\�SHRSOH�LQ�UX�

UDO�%DQJODGHVK��D�FURVV�VHFWLRQDO�VWXG\��-RXUQDO�RI�+HDOWK�3RSXODWLRQ�DQG

1XWULWLRQ�����������������������

�� 0DUHQJRQL�$��:LQEODG�%��.DUS�$��)UDWLJOLRQL�/��3UHYDOHQFH�RI�FKURQLF

GLVHDVHV�DQG�PXOWLPRUELGLW\�DPRQJ�WKH�HOGHUO\�SRSXODWLRQ�LQ�6ZHGHQ�

$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK�������������������������

�� 5XOO\��)DVLOLWDV�GDQ�SHOD\DQDQ�NHVHKDWDQ� ODQVLD�GL� UXPDK�VDNLW�XPXP

GDODP�SHUVSHNWLI� KDN� DVDVL�PDQXVLD� >GLDNVHV� WDQJJDO� ���6HSWHPEHU

����@��'LXQGXK�GDODP�� KWWS���ZZZ�EDOLWEDQJKDP�JR�LG�-851$/�

-XUQDO�+$0�,�58//<�SGI��

�� &RUZLQ�(-��%XNX� VDNX�SDWRILVLRORJL�� �UG� HG�� -DNDUWD�� 3HQHUELW

.HGRNWHUDQ�(*&�������

�� 'HVKSDQGH�$'��+D\HV�0+��6FKRRWPDQ�0��(SLGHPLRORJ\�RI�GLDEHWHV

DQG�GLDEHWHV�UHODWHG� FRPSOLFDWLRQV�� 3K\VLFDO�7KHUDS\�� ������ ��� �����

��������

��� 0DUWLQL�'��)DNWRU�IDNWRU�\DQJ�EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ�NRPSOLNDVL

SDGD�SHQ\DQGDQJ�GLDEHWHV�GL�.OXE�3HUVDGLD�5XPDK�6DNLW�,VODP�3RQGRN

.RSL�-DNDUWD�7LPXU�����������>VNULSVL@��'HSRN��8QLYHUVLWDV�,QGRQHVLD�

�����

��� 6FODWHU�$��'LDEHWHV�LQ�WKH�HOGHUO\��WKH�JHULWULFLDQ·V�SHUVSHFWLYH��&DQDGLDQ

-RXUQDO�RI�'LDEHWHV����������������������

��� .XUQLDZDQ� ,��'LDEHWHV�7LSH���SDGD�XVLD� ODQMXW��0DMDODK�.HGRNWHUDQ

,QGRQHVLD�����������������

��� 0DLVDURK�6��.DUDNWHULVWLN�SHQ\DQGDQJ�GLDEHWHV�PHOLWXV�GDQ�EHEHUDSD

IDNWRU� \DQJ�EHUKXEXQJDQ�GHQJDQ�NRPSOLNDVL� SDGD�SHQ\DQGDQJ� \DQJ

GLUDZDW�LQDS�GL�568'�GU��+��$EGXO�0RHORHN�3URYLQVL�/DPSXQJ�WDKXQ

����������>VNULSVL@��'HSRN��8QLYHUVLWDV�,QGRQHVLD�������

��� 6RSULDQD�5��3UHYDOHQVL�GDQ�GHWHUPLQDQ�GLDEHWHV�GL�SROL�ODQVLD�3XVNHVPDV

.HFDPDWDQ� -DWLQHJDUD�� -DNDUWD�7LPXU�7DKXQ������ >VNULSVL@��'HSRN�

8QLYHUVLWDV�,QGRQHVLD�������

��� 2QJJR�,7��/LPD�SHQ\DNLW�XWDPD�SHQFDEXW�Q\DZD���VW�HG��<RJ\DNDUWD�

0LWUD�%XNX��������

��� 0DUWLQL��%HEHUDSD� IDNWRU� \DQJ�EHUKXEXQJDQ�GHQJDQ� WHUMDGLQ\D� NRP�

SOLNDVL� SDGD�SHQ\DQGDQJ�GLDEHWHV�PHOLWXV� WLGDN� WHUJDQWXQJ� LQVXOLQ

�'077�,��GL�8QLW�5DZDW�,QDS�568'�3DVDU�5HER�-DNDUWD�7LPXU�WDKXQ

�����>VNULSVL@��'HSRN��8QLYHUVLWDV�,QGRQHVLD�������

��� %R\G�&0��)RUWLQ�0��)XWXUH�RI�PXOWLPRUELGLW\�UHVHDUFK��KRZ�VKRXOG�XQ�

GHUVWDQGLQJ� RI�PXOWLPRUELGLW\� LQIRUP�KHDOWK� V\VWHP�GHVLJQ"�3XEOLF

+HDOWK�5HYLHZV�������������������

��� &DVSHUVHQ�&-��%HFNOHV�*,��$OEULJKW�$/��$JLQJ��GLDEHWHV��DQG�WKH�SXEOLF

KHDOWK�V\VWHP�LQ�WKH�8QLWHG�6WDWHV��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK�

����������������������

��� .ODXNND�7��0XOWLXVH�RI�PHGLFLQHV�LQ�)LQODQG���0HGLFDO�&DUH�>VHULDO�RQ�WKH

LQWHUQHW@�����������������������>FLWHG������)HE���@��$YDLODEOH�IURP�

KWWS���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B0XOWLXVHBRIBPHG�

LFLQHBLQB)LQODQG�

��� 2IIHUKDXV�/��'UXJV� IRU� WKH� HOGHUO\�� � �QG�(GLWLRQ�(XURSHDQ�6HULHV

1XPEHU�����&RSHQKDJHQ��:RUOG�+HDOWK�2UJDQL]DWLRQ�5HJLRQDO

3XEOLFDWLRQ��������

��� 7ULKDQGLQL�,���3RWUHW�EXUDP�SHOD\DQDQ�NHVHKDWDQ�ODQMXW�XVLD�GL�,QGRQHVLD�

-XUQDO�.HVHKDWDQ�0DV\DUDNDW�1DVLRQDO��.HVPDV�����������������������

��� .RPSDV�&\EHU�0HGLD��.HORPSRN�ODQVLD�EHOXP�WHUXUXV�>GLDNVHV�WDQJJDO

��)HEUXDUL�����@��'LXQGXK�GDODP��KWWS���QDVLRQDO�NRPSDV�FRP�UHDG��

���



3PTZBEB���5SJIBOEJOJ
 %FUFSNJOBO�,PNQMJLBTJ�,SPOJL�%JBCFUFT�.FMJUVT

��������������������.HORPSRN�/DQVLD�%HOXP�7HUXUXV��

��� 0HHXZLVVH�3DVWHUNDPS�6+��YDQ�GHU�.ODXZ�00��:ROIHQEXWWHO�%��7\SH

��GLDEHWHV�PHOOLWXV��SUHYHQWLRQ�RI�PDFURYDVNXODU�FRPSOLFDWLRQV��([SHUW

5HYLHZ�&DUGLRYDVFXODU�7KHUDS\������������������²���

��� 0HQHLOO\�*6��7HVVLHU�'��'LDEHWHV�LQ�WKH�HOGHUO\��,Q��0RUOH\�-(��9DQ�GHQ

%HUJ�/�� HGLWRUV��&RQWHPSRUDU\� HQGRULQRORJ\�� HQGRULQRORJ\�RI� DJHLQJ�

7RWRZD��1-��+XPDQD�3UHVV��������S���������

��� 5RVHQWKDO�0-�� )DMDUGR�0��*LOPRUH�6��0RUOH\� -(��1DOLERII�%'�

+RVSLWDOL]DWLRQ�DQG�PRUWDOLW\�RI�GLDEHWHV�LQ�ROGHU�DGXOWV��'LDEHWHV�&DUH

�����������������

���


