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$UWLNHO� 3HQHOLWLDQ

$%675$&7
%DFNJURXQG�� &OLQLFDO� JRYHUQDQFH� DLPV� WR� GHOLYHU� WKH� EHVW

FOLQLFDO� FDUH� IRU� SDWLHQW�DV� VWLSXODWHG� LQ� /DZ�1R�� ���RI� ����

DERXW� +RVSLWDO� DQG� WKH�0LQLVWHU� RI�+HDOWK� 'HFUHH�1R�� ����

0HQNHV�3HU�,9������ DERXW� ,PSOHPHQWDWLRQ� RI�0HGLFDO�&RPPLW�

WHH��0HGLFDO�FRPPLWWHH� LV� LQ� FKDUJH� RI� � LPSOHPHQWLQJ� FOLQLFDO

JRYHUQDQFH�VR� WKDW�WKH�PHGLFDO�VWDII�DW�WKH�KRVSLWDO�PDLQWDLQHG

WKHLU� SURIHVVLRQDOLVP�

2EMHFWLYH�7R�PHDVXUH� LPSOHPHQWDWLRQ� RI�FOLQLFDO� JRYHUQDQFH

E\�WKH�PHGLFDO�FRPPLWWHH�DW�GLVWULFW�JHQHUDO�KRVSLWDOV�LQ�&HQWUDO

-DYD� SURYLQFH�

0HWKRGV��7KLV�ZDV�D� FURVV�VHFWLRQDO�VXUYH\� VWXG\��7KH� VXE�

MHFWV� ZHUH����'LVWULFW�*HQHUDO�+RVSLWDOV� LQ�&HQWUDO� -DYD� FRQ�

VLVWLQJ�RI���FODVV�$����FODVV�%�����FODVV�&DQG���FODVV�'��'DWD

REWDLQHG� XVLQJ� TXHVWLRQQDLUH� ZKLFK�PHDVXUHVWUXFWXUH� DQG

SURFHVV� RI� FOLQLFDO� JRYHUQDQFH� LPSOHPHQWDWLRQ�� 7KHUH� DUH� �

YDULDEOHV�RQ� VWUXFWXUHV�DQG� ���YDULDEOHV� RQ�SURFHVVHV�� 4XHV�

WLRQQDLUHV�ZHUH� VHQW� WR� UHVSRQGHQWV� WKURXJK� D� FRXULHU� VHU�

YLFH� DQG� DQVZHUV� ZHUH� JLYHQ� E\� LQWHUYLHZV� RU�ZULWWHQ� UHV�

SRQVHV� DQG� DQDO\]HG� GHVFULSWLYHO\�

5HVXOWV��'DWD�REWDLQHG� IURP����KRVSLWDOV� ���FODVV�$�����FODVV

%����FODVV&�DQG���FODVV�'���7KH�DYHUDJH� OHYHO�RI�FOLQLFDO�JRY�

HUQDQFH� LPSOHPHQWDWLRQ� LV�����7KH� DYHUDJH� IXOILOOPHQW� OHYHO�RI

WKH�VWUXFWXUH�LV�����DQG����� IRUWKH�SURFHVVHV��,PSOHPHQWDWLRQ

RI�WKH�PHGLFDO�FRPPLWWHH�DVVLJQPHQWV�LV�D�PHGLFDO�DXGLW������

FUHGHQWLDOLQJ� ������VXVWDLQDEOH� SURIHVVLRQDO�GHYHORSPHQW� ���

DQG�PHGLFDO�SURIHVVLRQDO� GHYHORSPHQW� �����7KHUH� LV� VHYHUDO

FRQVWUDLQWV�LQ�LPSOHPHQWDWLRQ�WKH�0LQLVWHU�RI�+HDOWK�'HFUHH�1R�

����0HQNHV�3HU�,9������ EHFDXVH� RI� WKH� XQHYHQ� VSUHDG� RI

VSHFLDOLVW� DQG� ODFN� RI� VXSSRUW� IURP�KRVSLWDO�PDQDJHPHQW�

&RQFOXVLRQV�� ,PSOHPHQWDWLRQ� RI� FOLQLFDO�JRYHUQDQFH� E\� WKH

PHGLFDO�FRPPLWWHH�LQ�GLVWULFW¶V�KRVSLWDOV�LQ�&HQWUDO�-DYD�KDV�QRW

EHHQ� LQ�DFFRUGDQFH�ZLWK�H[LVWLQJ� UHJXODWLRQV��7KHUH� LV�D� QHHG

WR�VWUHQJWKHQHG�WKH�PHGLFDO�FRPPLWWHH��,W�ZRXOG�QHHG�WR�PDQX�

IDFWXUH� FOLQLFDO� JRYHUQDQFH� JXLGHOLQHV� E\� WKH� DXWKRULWLHV� DQG

PRQLWRULQJ� LWV� LPSOHPHQWDWLRQ�

.H\ZRUGV�� FOLQLFDO� JRYHUQDQFH��PHGLFDO� FRPPLWWHH�� GLVWULFW

JHQHUDO� KRVSLWDO

$%675$.
/DWDU� EHODNDQJ�� 7DWD� NHOROD� NOLQLV� EHUWXMXDQ� PHPEHULNDQ

SHOD\DQDQ� NOLQLV� WHUEDLN� NHSDGD�SDVLHQ��'LDWXU� GDODP�8QGDQJ�

8QGDQJ�1R�� �������� WHQWDQJ� 56�GDQ� 3HUPHQNHV�1R�� ����

0HQNHV�3HU�,9������ WHQWDQJ�3HQ\HOHQJJDUDDQ�.RPLWH�0HGLN�GL

56��.RPLWH�0HGLN�DGDODK�SHUDQJNDW�56�XQWXN�PHQHUDSNDQ�WDWD

NHOROD�NOLQLV� DJDU�VWDI�PHGLV�GL�56� WHUMDJD� SURIHVLRQDOLVPHQ\D�

7XMXDQ�� 0HQJXNXU� WLQJNDW� LPSOHPHQWDVL� WDWD� NHOROD�NOLQLV� ROHK

.RPLWH�0HGLN�GL�568'�GL�-DZD�7HQJDK�

0HWRGH�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� UDQFDQJDQ� SHQHOLWLDQ

FURVV�VHFWLRQDO� VXUYH\��6XE\HN� SHQHOLWLDQ� DGDODK� � ��568'�GL

-DZD�7HQJDK� WHUGLUL�� ��NHODV�$����� NHODV�%�� ���NHODV�&�GDQ� �

NHODV�'��'DWD�GLSHUROHK�PHQJJXQDNDQ�NXHVLRQHU�XQWXN�PHQLODL

LPSOHPHQWDVL� VWUXNWXU� GDQ� SURVHV� WDWD� NHOROD� NOLQLV� \DQJ

GLDGDSWDVL� GDUL�&OLQLFDO�*RYHUQDQFH�6WDQGDUGV� IRU�:HVWHUQ

$XVWUDOLDQ�+HDOWK� 6HUYLFHV�GDQ� SHUDWXUDQ�GL� ,QGRQHVLD� \DQJ

VHVXDL��.XHVLRQHU�WHUGLUL�GDUL���YDULDEHO�VWUXNWXU�GDQ����YDULDEHO

SURVHV��.XHVLRQHU� GLNLULPNDQ�NHSDGD� UHVSRQGHQ�PHODOXL� MDVD

SHQJLULPDQ�GDQ� MDZDEDQ�GLEHULNDQ� GHQJDQ�ZDZDQFDUD� DWDX

MDZDEDQ� WHUWXOLV��$QDOLVD�GDWD� GLODNXNDQ� VHFDUD� GLVNULSWLI�

+DVLO��'DWD�GLSHUROHK�GDUL����568'����NHODV�$�����NHODV�%����

NHODV�&�GDQ���NHODV�'���5HUDWD�WLQJNDW�LPSOHPHQWDVL�WDWD�NHOROD

NOLQLV�GL�568'�GL�-DZD�7HQJDK������UHUDWD�WLQJNDW�SHPHQXKDQ

VWUXNWXU� WDWD� NHOROD�NOLQLV� ����GDQ� UHUDWD� WLQJNDW� SHODNVDQDDQ

SURVHV�WDWD�NHOROD�NOLQLV�����7LQJNDW�SHODNVDQDDQ�WXJDV�.RPLWH

0HGLN� DGDODK� DXGLW� PHGLV� ������ NUHGHQVLDOLQJ� �����

SHQJHPEDQJDQ� SURIHVL� EHUNHODQMXWDQ� ����GDQ� SHPELQDDQ

SURIHVLRQDOLVPH� NHGRNWHUDQ������.HQGDOD� GDODP�SHODNVDQDDQ

3HU0HQNHV�1R�� ����0HQNHV�3HU�,9������ DGDODK� SHQ\HEDUDQ

GRNWHU� VSHVLDOLV� WLGDN�PHUDWD� GDQ� NXUDQJQ\D� GXNXQJDQ� GDUL

SLKDN�PDQDMHPHQ�56�

.HVLPSXODQ�� ,PSOHPHQWDVL�WDWD�NHOROD�NOLQLV�ROHK�.RPLWH�0HGLN

GL�568'�GL�-DZD�7HQJDK�EHOXP�VHVXDL�GHQJDQ�SHUDWXUDQ�\DQJ

DGD��3HUOX�DGDQ\D� SHQJXDWDQ�XQWXN�.RPLWH�0HGLN�� SHPEXDWDQ

SHGRPDQ�WDWD�NHOROD�NOLQLV�ROHK�\DQJ�EHUZHQDQJ�GDQ�PRQLWRULQJ

SHODNVDQDDQQ\D�

.DWD�NXQFL��WDWD�NHOROD�NOLQLV��.RPLWH�0HGLN��UXPDK�VDNLW�XPXP

GDHUDK

3(1*$17$5

6DDW�LQL�WHODK�GLNHPEDQJNDQ�VLVWHP�XQWXN�PH�

QLQJNDWNDQ�PXWX�SHOD\DQDQ�NOLQLV�GL� UXPDK�VDNLW

�56��\DQJ�GLVHEXW�GHQJDQ�WDWD�NHOROD�NOLQLV��FOLQLFDO

JRYHUQDQFH���6LVWHP�LQL�SHUWDPD�NDOL�GLNHPEDQJNDQ

GL�,QJJULV�SDGD�GHNDGH����DQ��7DWD�NHOROD�NOLQLV�WLPEXO

NDUHQD�EHUEDJDL�NHQ\DWDDQ�EXUXN�GDODP�VLVWHP�SHOD�

\DQDQ�NHVHKDWDQ�VHSHUWL�WLQJJLQ\D�NDVXV�PDOSUDNWLN�

'L�VDPSLQJ�LWX��WDWD�NHOROD�NOLQLV�PXQFXO�NDUHQD�³SX�

WXV�DVDQ\D´�3HPHULQWDK�GDQ�PDQDMHU�VDUDQD�SHOD�

\DQDQ�NHVHKDWDQ�GDODP�PHQJLPSOHPHQWDVL�SHQGH�

NDWDQ�WRWDO�TXDOLW\�PDQDJHPHQW��740��DWDX�FRQWLQX�

RXV� TXDOLW\� LPSURYHPHQW� �&4,�� XQWXN� SHOD\DQDQ

NHVHKDWDQ�GHQJDQ�DODVDQ�WLGDN�GDSDW�GLWHULPD�VHFDUD
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OXDV�NDUHQD�SDUD�VWDI�NOLQLN�PHQLODL�740�GDQ�&4,

WHUVHEXW�WHUODOX�³EHUEDX´�PDQDMHPHQ�WDQSD�LGHQWLILNDVL

SHUDQ�\DQJ�MHODV�XQWXN�SDUD�NOLQLVL�GDODP�PHQLQJ�

NDWNDQ�PXWX�WHUVHEXW��

7DWD� NHOROD� NOLQLV� DGDODK� VXDWX� VLVWHP� \DQJ

PHQMDPLQ�RUJDQLVDVL�SHPEHUL�SHOD\DQDQ�NHVHKDWDQ

EHUWDQJJXQJ�MDZDE�XQWXN�WHUXV�PHQHUXV�PHODNXNDQ

SHUEDLNDQ�PXWX�SHOD\DQDQQ\D�GDQ�PHQMDPLQ�PHP�

EHULNDQ� SHOD\DQDQ� GHQJDQ� VWDQGDU� \DQJ� WLQJJL

GHQJDQ�PHQFLSWDNDQ�OLQJNXQJDQ�GLPDQD�SHOD\DQDQ

SULPD�DNDQ�EHUNHPEDQJ���'HSDUWHPHQ�.HVHKDWDQ

$XVWUDOLD�%DUDW�PHQGHILQLVLNDQQ\D�VHEDJDL�SHQGH�

NDWDQ�VLVWHPDWLV�GDQ�WHULQWHJUDVL�XQWXN�PHQMDPLQ

GDQ�PHQLODL�WDQJJXQJ�MDZDE�GDQ�WDQJJXQJ�JXJDW

NOLQLV�PHODOXL�SHQLQJNDWDQ�PXWX�GDQ�NHVHODPDWDQ

\DQJ�PHPEDZD�KDVLO�RXWFRPH�NOLQLV�\DQJ�RSWLPDO��

.RQVHS�GDVDU�GDUL�WDWD�NHOROD�NOLQLV�DGDODK�����

DFFRXQWDELOLW\�� \DLWX� EDKZD� VHWLDS� XSD\D�PHGLV

KDUXV�GDSDW�GLSHUWDQJJXQJMDZDENDQ�VHFDUD�LOPLDK�

HWLN��PRUDO�GDQ�EHUEDVLV�SDGD�EXNWL�WHUNLQL�GDQ�WHUSHU�

FD\D� �HYLGHQFH�EDVHG�PHGLFLQH��� ���� FRQWLQXRXV

TXDOLW\� LPSURYHPHQW� �&4,��� \DLWX� EDKZD� XSD\D

SHQLQJNDWDQ�PXWX�KDUXV�GLODNVDQDNDQ�VHFDUD�VLV�

WHPDWLN��NRPSUHKHQVLI�GDQ�EHUNHVLQDPEXQJDQ�����

KLJK�TXDOLW\�VWDQGDUG�RI�FDUH��\DQJ�PHQJLV\DUDWNDQ

DJDU�VHWLDS�XSD\D�PHGLV�VHODOX�GLGDVDUNDQ�SDGD

VWDQGDU�WHUWLQJJL�\DQJ�GLDNXL�VHFDUD�SURIHVLRQDO��GDQ

����PHPIDVLOLWDVL�GDQ�PHQFLSWDNDQ�OLQJNXQJDQ�\DQJ

PHQMDPLQ�WHUODNVDQDQ\D�SHODNVDQDDQ�SHOD\DQDQ

NHVHKDWDQ�\DQJ�EHUPXWX��

,PSOHPHQWDVL�NHUDQJND�NHUMD�WDWD�NHOROD�NOLQLV

GL�WLDS�WLDS�QHJDUD�PHODOXL�SHQGHNDWDQ�\DQJ�EHUEHGD�

EHGD��GLNHPEDQJNDQ�VHVXDL�GHQJDQ�NHELMDNDQ�GDQ

NHEXWXKDQ�NHVHKDWDQ�ORNDO�\DQJ�GLSXWXVNDQ�3HPH�

ULQWDK�VHWHPSDW���'L�,QGRQHVLD�SHQJDWXUDQ�WHQWDQJ

WDWD�NHOROD�NOLQLV�WHUGDSDW�SDGD��8QGDQJ�8QGDQJ�1R�

��������WHQWDQJ�56��'L�WLQJNDW�SHUDWXUDQ�SHODNVDQD�

DQ�WHUGDSDW�3HUPHQNHV�5HSXEOLN�,QGRQHVLD�1R������

0HQNHV�3(5�,9������ WHQWDQJ� 3HQ\HOHQJJDUDDQ

.RPLWH�0HGLN�GL�56��3HUDWXUDQ�LQL�EHUWXMXDQ�XQWXN

PHQJDWXU�WDWD�NHOROD�NOLQLV�\DQJ�EDLN�DJDU�PXWX�SHOD�

\DQDQ�PHGLV�GDQ�NHVHODPDWDQ�SDVLHQ�GL�56�OHELK

WHUMDPLQ�GDQ�WHUOLQGXQJL�VHUWD�PHQJDWXU�SHQ\HOHQJ�

JDUDDQ�.RPLWH�0HGLN�GL�VHWLDS�56�GDODP�UDQJND

SHQLQJNDWDQ�SURIHVLRQDOLVPH�VWDI�PHGLV��

%$+$1�'$1�&$5$

3HQHOLWLDQ�LQL�DGDODK�SHQHOLWLDQ�GLVNULSWLI�GHQJDQ

UDQFDQJDQ�SHQHOLWLDQ�FURVV�VHFWLRQDO�VXUYH\��/RNDVL

SHQHOLWLDQ�GL����568'�GL�-DZD�7HQJDK�WHUGLUL���568'

NHODV�$�����568'�NHODV�%�����568'�NHODV�&�GDQ��

568'�NHODV�'�GHQJDQ�5HVSRQGHQ�.HWXD�.RPLWH

0HGLN�

'DWD�GLSHUROHK�PHQJJXQDNDQ�NXHVLRQHU�\DQJ

GLDGDSWDVL�GDUL�&OLQLFDO�*RYHUQDQFH�6WDQGDUGV�IRU

:HVWHUQ�$XVWUDOLDQ�+HDOWK�6HUYLFHV���&OLQLFDO�*RY�

HUQDQFH�6XUYH\�GDUL�/XJRQ�	�6HFNHU�:DONHU���2SWL�

PL]LQJ� +HDOWK� &DUH�*RYHUQDQFH� �237,*29���

3HUPHQNHV�5HSXEOLN�,QGRQHVLD�1R������0(1.(6�

3(5�,9������ WHQWDQJ� 3HQ\HOHQJJDUDDQ� .RPLWH

0HGLN�GL�56��GDQ�6WDQGDU�$NUHGLWDVL�.$56��������

.XHVLRQHU�XQWXN�PHQJXNXU�LPSOHPHQWDVL�VWUXNWXU

GDQ�SURVHV�WDWD�NHOROD�NOLQLV��3HQJXNXUDQ�LPSOHPHQ�

WDVL�WDWD�NHOROD�NOLQLV�LQL�DGD���YDULDEHO�SDGD�VWUXNWXU

GDQ����YDULDEHO�SDGD�SURVHV��.XHVLRQHU�GLNLULPNDQ

NH����568'�PHQJJXQDNDQ� MDVD�SHQJLULPDQ�GDQ

MDZDEDQ�GLEHULNDQ�UHVSRQGHQ�PHODOXL�ZDZDQFDUD

PHODOXL� WHOHSRQ�� ZDZDQFDUD� WDWDS�PXND� DWDX

MDZDEDQ�WHUWXOLV��'DWD�GLDQDOLVLV�VHFDUD�GLVNULSWLI�

+$6,/�'$1�3(0%$+$6$1

'DUL�NXHVLRQHU�\DQJ�GLNLULPNDQ�NH����568'�GL

-DZD�7HQJDK�GLGDSDWNDQ����MDZDEDQ�UHVSRQGHQ��GH�

QJDQ�ULQFLDQ���UHVSRQGHQ�GDUL�568'�.HODV�$����

UHVSRQGHQ�GDUL�568'�.HODV�%�����UHVSRQGHQ�GDUL

568'�.HODV�&��GDQ���UHVSRQGHQ�GDUL�568'�.HODV

'��'HQJDQ�GHPLNLDQ�UHVSRQV�UDWH�DGDODK�������

'HODSDQ�EHODV�568'�WLGDN�PHPEHULNDQ�MDZDEDQ

NXHVLRQHUQ\D�NDUHQD��.HWXD�.RPLWH�0HGLN�VDNLW���

568'���.HWXD�.RPLWH��0HGLN�VLEXN����568'���IDNWRU

MDUDN�GDQ�NHWHUEDWDVDQ�ZDNWX�����568'���VHKLQJJD

SHQXOLV�WLGDN�GDSDW�PHQGDWDQJL�UHVSRQGHQ��.DUDN�

WHULVWLN�56�UHVSRQGHQ�DGDODK�568'�.HODV�$�WHODK

WHUDNUHGLWDVL����SRNMD��568'�NHODV�%����WHUDNUHGLWDVL

���SRNMD�����WHUDNUHGLWDVL����SRNMD��568'�.HODV�&�

��WHUDNUHGLWDVL���SRNMD����WHUDNUHGLWDVL����SRNMD���

WHUDNUHGLWDVL����SRNMD����568'�.HODV�'�WHUDNUHGLWDVL

��SRNMD�

7DEHO� ��� 3URILO�.HWXD�.RPLWH�0HGLN� 568'�GL�3URYLQVL

-DZD� 7HQJDK

3URILO�.HWXD�.RPLWH�0HGLN� -XPODK� ��

-HQLV�.HODPLQ�
������/DNL�ODNL� ��� ����
������3HUHPSXDQ� �� ���
8VLD��WDKXQ��

������ �� ���
������ �� ����

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

3URIHVL�

������'RNWHU�8PXP� �� ����
������'RNWHU�6SHVLDOLV� ��� ����
/DPD�PHQMDEDW�.HWXD�.RPLWH�0HGLN�

d���W �DKXQ� ��� ����
�� ����

6HEDJDL�SHQJXUXV�RUJDQLVDVL�ODLQ�GL�
OXDU�56�
������<D� ��� ����
������7LGDN� �� ����
7RWDO � ��� �����

����W �DKXQ
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3URILO� UHVSRQGHQ�SDGD�7DEHO���PHQXQMXNNDQ

EDKZD�.HWXD�.RPLWH�0HGLN�GL�568'�VHEDJLDQ�EHVDU

DGDODK�ODNL�ODNL��������PD\RULWDV�EHUSURIHVL�VHEDJDL

GRNWHU�VSHVLDOLV�\DLWX�VHEDQ\DN����RUDQJ��������GDQ

WLGDN�DGD�\DQJ�EHUSURIHVL�VHEDJL�GRNWHU�JLJL�GRNWHU

JLJL� VSHVLDOLV�� %HUGDVDUNDQ� ODPDQ\D�PHQMDEDW

VHEDJDL�.HWXD�.RPLWH�0HGLN�SURSRUVL� WHUEDQ\DN

NXUDQJ�DWDX�VDPD�GHQJDQ�WLJD�WDKXQ��EHUNLVDU�DQWDUD

��EXODQ±�� WDKXQ���.HDNWLIDQ� NHWXD�PHGLN�GL� OXDU

568'�GLOLKDW� GDUL� NHGXGXNDQ� VHEDJDL� SHQJXUXV

RUJDQLVDVL������GDUL�.HWXD�.RPLWH�0HGLN�PHQMDGL

SHQJXUXV�GL�RUJDQLVDVL�OXDU�568'��6HEDJLDQ�EHVDU

PHQMDGL�SHQJXUXV�GL�RUJDQLVDVL�SURIHVL��,NDWDQ�'RNWHU

,QGRQHVLD�� GDQ� RUJDQLVDVL� ODLQQ\D�� DQWDUD� ODLQ�

<D\DVDQ� .DQNHU�� <D\DVDQ� 6WURNH�� NRSHUDVL�

.2535,��3DJX\XEDQ�'RQRU�'DUDK�

6WUXNWXU�7DWD�.HOROD�.OLQLV

7DEHO����PHQMHODVNDQ�EDKZD�WLQJNDW�SHPHQXKDQ

WHUWLQJJL�DGDODK�³DGD�UXDQJDQ�XQWXN�.RPLWH�0HGLN

GDQ�56�WHODK� WHUDNUHGLWDVL�QDVLRQDO´� �������GDQ

WLQJNDW� SHPHQXKDQ� WHUHQGDK� DGDODK� ³56� WHODK

PHQJNRPXQLNDVLNDQ� NHELMDNDQ� GDQ� VWUDWHJL� WDWD

NHOROD�NOLQLV�NHSDGD�VHOXUXK�VWDI�GDQ�PDV\DUDNDW

GDQ�VWDNHKROGHU�ODLQ�����´��7LQJNDW�SHPHQXKDQ�\DQJ

PDVLK�UHQGDK�MXJD�WHUMDGL�SDGD�YDULDEHO�LQGLNDWRU

NLQHUMD� ������� 7LQJNDW� SHPHQXKDQ� VWUXNWXU� WDWD

NHOROD�NOLQLV�WHQWDQJ�RUJDQLVDVL�.RPLWH�0HGLN�EDUX

�����VHGDQJNDQ�XQWXN�VXPEHU�GD\D�SHQGXNXQJ

NRPLWH�PHGLV�DQWDUD����������

'DUL�MDZDEDQ�UHVSRQGHQ�WHUKDGDS�SHUWDQ\DDQ

WHUEXND� GDODP� NXHVLRQHU� WHQWDQJ� VWUXNWXU� NLWD

PHQGDSDWNDQ�LQIRUPDVL�EDKZD�LQGLNDWRU�NLQHUMD�\DQJ

GLWHUDSNDQ�GL�568'�XQWXN�PHQXQMXNNDQ�SHQJJXQDDQ

GDQ�HIHNWLYLWDV�NHELMDNDQ�GDQ�VWUDWHJL�WDWD�NHOROD�NOLQLV

SDGD�VHPXD�OHYHO�RUJDQLVDVL�EHUYDULDVL�WLGDN�VDPD

DQWDUD�VDWX�56�GHQJDQ�56�\DQJ�ODLQ��,QGLNDWRU�WHU�

VHEXW�DQWDUD�ODLQ��$QJND�,QIHNVL�/XND�2SHUDVL��$QJND

'HNXELWXV��$QJND�,QIHNVL�56�1RVRNRPLDO��5HVSRQV

7LPH�8*'��1'5�GDQ�*'5��5HUDWD�/DPD�0DVD�5DZDW

3HU� 'LDJQRVH� 8WDPD�� .HOHQJNDSDQ� 3HQJLVLDQ

5HNDP�0HGLN��$QJND�NHPDWLDQ�,EX��$QJND�NHPDWLDQ

3HULQDWDO��%25��/26��$QJND�.XQMXQJDQ��.HSXDVDQ

3DVLHQ�

3HQDQJJXQJ�MDZDE�PHQJHQDL�PDQDMHPHQ�NRP�

SODLQ��PDQDMHPHQ�ULVLNR�NOLQLV�NHVHODPDWDQ�SDVLHQ

GDQ�SHQ\XVXQDQ�VWDQGDU�SHOD\DQDQ�GL�568'�GL�-DZD

7HQJDK�WLGDN�VDPD�DQWDU�56��3HQDQJJXQJ�MDZDE

PDQDMHPHQ�NRPSODLQ�DGD�\DQJ�ELGDQJ�VLH�SHOD\DQDQ

������WLP�NRPSODLQ������VXEEDJ�KXNXP�GDQ�KXPDV�

LQIRUPDVL�����GDQ�ODLQ�ODLQ������3HQDQJJXQJ�MDZDE�PD�

QDMHPHQ�ULVLNR�NHVHODPDWDQ�SDVLHQ��7LP�.HVHOD�

PDWDQ�3DVLHQ�56�������%LGDQJ�ZDGLU�SHOD\DQDQ�����

.RPLWH�0HGLN������.RPLWH�PXWX������63,������3HQDQJ�

JXQJ�MDZDE�SHQ\XVXQDQ�VWDQGDU�PXWX�SHOD\DQDQ�

.RPLWH�0HGLN�������NRPLWH�PXWX������60)������ELGDQJ

SHOD\DQDQ������GLUHNWXU�����

�� 3URVHV�7DWD�.HOROD�.OLQLV

3DGD�SHODNVDQDDQ�SURVHV�WDWD�NHOROD�NOLQLV�GLGD�

SDWNDQ�KDVLO�WHUEHVDU�DGDODK�DGDQ\D�LQIRUPHG�FRQ�

VHQW�XQWXN�WLQGDNDQ�WHUKDGDS�SDVLHQ�GDQ�DGDQ\D

VWDQGDU�GDODP�SHOD\DQDQ�PHGLV�GL�56���������3HODN�

VDQDDQ� \DQJ� SDOLQJ� UHQGDK� DGDODK� NHWHUOLEDWDQ

VHPXD�SHWXJDV�\DQJ�WHUOLEDW�GDODP�SHOD\DQDQ�GDODP

DXGLW�NOLQLV�DXGLW�PHGLV������+DVLO�\DQJ�UHQGDK�MXJD

GLGDSDWNDQ� SDGD� SHODNVDQDDQ� DXGLW� NOLQLV�DXGLW

PHGLV�GDQ�SHODNVDQDDQ�NUHGHQVLDOLQJ�\DQJ�PDVLQJ�

PDVLQJ�EDUX�GLODNVDQDNDQ�ROHK���568'���������+DVLO

VHOHQJNDSQ\D�GDSDW�GLOLKDW�SDGD�7DEHO���

-DZDEDQ�UHVSRQGHQ�WHQWDQJ�DXGLW�NOLQLV�DXGLW

PHGLV�PHQ\HEXWNDQ�EDKZD����56�WHODK�PHODNVDQD�

NDQQ\D��QDPXQ�56�\DQJ�PHQMDODQNDQ�DXGLW�PHGLV

VHEDJDLPDQD�\DQJ�GLDWXU�GDODP�3HUPHQNHV�1R������

7DEHO� ��� ,PSOHPHQWDVL�6WUXNWXU� 7DWD�.HOROD�.OLQLV�GL�568'�GL�3URYLQVL� -DZD� 7HQJDK

9DULDEHO�
$GD� 7LGDN�$GD� 7LGDN�7DKX�

1� �� Q� �� Q� ��

�$GD�SHQJDWXUDQ�WHQWDQJ�WDQJJXQJ�MDZDE�GDQ�WXJDV�GDODP�WDWD�NHOROD�NOLQLV�
EDJL�SDUD�SHWXJDV�

��� ���� �� ���� �� ���

�56�WHODK�PHPSXQ\DL�+RVSLWDO�E\�/DZV�GDQ�6WDII�0HGLF�E\�/DZV� ��� ���� �� ���� �� ���
$GD�.RPLWH�0HGLN�VHVXDL�NHSXWXVDQ�PHQWHUL�NHVHKDWDQ�1R�����0HQNHV�,9������ ��� ���� �� ���� �� ���
$GD�SHQDQJJXQJ�MDZDE�PHQJHQDL�PDQDMHPHQ�NRPSODLQ� ��� ���� �� ���� �� ����

$GD�SHQDQJJXQJ�MDZDE�PHQJHQDL�PDQDMHPHQ�ULVLNR�NOLQLV�NHVHODPDWDQ�SDVLHQ� ��� ���� �� ���� �� ����
$GD�SHQDQJJXQJMDZDE�WHUKDGDS�SHQ\XVXQDQ�VWDQGDU��PXWX�SHOD\DQDQ� ��� ���� �� ��� �� ���
$GD�WHQDJD�DGPLQLVWUDVL�\DQJ�PHPEDQWX�NHODQFDUDQ�WXJDV�.RPLWH�0HGLN�� ��� ���� �� ���� �� ���
$GD�UXDQJDQ�XQWXN�.RPLWH�0HGLN� ��� ����� �� ��� �� ���

$GD�DODW�NRPXQLNDVL�GL�UXDQJ�.RPLWH�0HGLN� ��� ���� �� ���� �� ���
56�WHODK�PHQJNRPXQLNDVLNDQ�NHELMDNDQ�GDQ�VWUDWHJL�WDWD�NHOROD�NOLQLV�NHSDGD�

VHOXUXK�VWDI�GDQ�PDV\DUDNDW�GDQ�VWDNHKROGHU�ODLQ�
� � ��� ��� ���� �� ����

$GD�SURJUDP�SHQGLGLNDQ�GDQ�SHODWLKDQ� ��� ���� �� ���� �� ���
$GD�SURJUDP�RULHQWDVL�WHQWDQJ�WDWD�NHOROD�NOLQLV�EDJL�VHOXUXK�VWDI�EDUX � ��� ���� ��� ���� �� ���

$GD�LQGLNDWRU�NLQHUMD�� ��� ���� ��� ���� �� ����
5XPDK�VDNLW�WHODK�WHUDNUHGLWDVL�QDVLRQDO� ��� ����� �� ��� �� ���
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0HQNHV�6.�,9������KDQ\D����'L�GDODP�3HUPHQNHV

WHUVHEXW�GLVHEXWNDQ�WDKDSDQ�DXGLW�PHGLV�DGDODK�SH�

PLOLKDQ�WRSLN�\DQJ�DNDQ�GLODNXNDQ�DXGLW��SHQHWDSDQ

VWDQGDU�GDQ�NULWHULD��SHQHWDSDQ�MXPODK�NDVXV�VDPSHO

\DQJ�DNDQ�GLODNXNDQ�DXGLW��PHPEDQGLQJNDQ�VWDQGDU�

NULWHULD�GHQJDQ�SHODNVDQDDQ�SHOD\DQDQ��PHODNXNDQ

DQDOLVLV�NDVXV�\DQJ�WLGDN�VHVXDL�VWDQGDU�GDQ�NULWHULD�

PHQHUDSNDQ�SHUEDLNDQ�GDQ�UHQFDQD�UHDXGLW��3HODN�

VDQDDQ�GL�ODSDQJDQ�SDGD�XPXPQ\D�\DQJ�GLDXGLW�DGD�

ODK�NDVXV�VXOLW��NHPDWLDQ�\DQJ�WLGDN�ZDMDU�DWDX�ND�

VXV�PHQDULN�ODLQQ\D��$SDELOD�DGD�NDVXV�GHPLNLDQ�

PDND�GLODNXNDQ�SHPEDKDVDQ�EHUVDPD�VDPD�ROHK

SDUD�GRNWHU�\DQJ�GLNRRUGLQLU�ROHK�.RPLWH�0HGLN��$GD

MXJD�56�\DQJ�PHODNXNDQ�DXGLW�PHGLV�KDQ\D�XQWXN

NDVXV�NDVXV�NHELGDQDQ�GDQ�SHULQDWDO�\DLWX�SURJUDP

LQL�GLDGDNDQ� ROHK�NHPHQWHULDQ� NHVHKDWDQ�GDODP

UDQJND�SHQXUXQDQ�DQJND�NHPDWLDQ�LEX�GDQ�ED\L�

+DVLO�SHQLODLDQ�SHODNVDQDDQ�NUHGHQVLDOLQJ�ROHK

.RPLWH�0HGLN�DGDODK������56�VXGDK�PHODNVDQDNDQ

VHVXDL�GHQJDQ�3HUPHQNHV�1R�����0HQNHV�3HU�,9�

������+DO�LQL�GLVHEDENDQ�WHUEDWDVQ\D�GRNWHU�VSHVLDOLV

GDQ� SHPELD\DDQ��3DGD� XPXPQ\D� NUHGHQVLDOLQJ

GLODNVDQDNDQ�XQWXN�SHQJNRQGLVLDQ�VXDVDQD�NHUMD�GL

56�VHKXEXQJDQ�GHQJDQ�DNDQ�PDVXNQ\D�GRNWHU�EDUX�

8QWXN�56�\DQJ�EHOXP�PHODNVDQDNDQ�NUHGHQVLDOLQJ

GHQJDQ�DODVDQ�DGDQ\D�GRNWHU�\DQJ�EHUVHGLD�EHNHUMD

GL�56�WHUVHEXW�VDMD�VXGDK�PHUXSDNDQ�NHXQWXQJDQ

EDJL�56��$SDELOD�NUHGHQWLDOLQJ�GLODNVDQDNDQ�VHFDUD

EHQDU�ELVD�MDGL�56�WLGDN�PHPSXQ\DL�GRNWHU�WHUXWDPD

GRNWHU�VSHVLDOLV��.HQGDOD�ODLQ�GDUL�SHODNVDQDDQ�NUH�

GHQWLDOLQJ�DGDODK�VLVWHP�SHUHNUXWDQ�GRNWHU�NKXVXV�

Q\D�SHQJDQJNDWDQ�SHJDZDL�QHJHUL�GLPDQD�56�WLQJJDO

PHQHULPD�GRNWHU�\DQJ�VXGDK�PHQHULPD�6.�SHQJ�

DQJNDWDQ�SHJDZDL�

3URJUDP�SHQJHPEDQJDQ� SURIHVL� XPXPQ\D

GLODNVDQDNDQ�GHQJDQ�PHQJLNXWL�NHJLDWDQ�GL�OXDU�56

\DQJ�GLVHOHQJJDUDNDQ�ROHK�RUJDQLVDVL�SURIHVL��7LQJ�

NDW�SHODNVDQDDQ�VWDQGDU�LQL�PDVLK�UHQGDK�NDUHQD

GXNXQJDQ�GDQD�GDUL�PDQDMHPHQ�VDQJDW�WHUEDWDV�

VHOHELKQ\D�GHQJDQ�ELD\D�SULEDGL�

�� 6WUXNWXU�GDQ�3URVHV�7DWD�.HOROD�.OLQLV

*DPEDUDQ� WLQJNDW� SHPHQXKDQ� VWUXNWXU� GDQ

SURVHV�WDWD�NHOROD�NOLQLV�PHQXUXW�NHODV�56�GDSDW

NLWD�*DPEDU����5HUDWD�WLQJNDW�SHPHQXKDQ�VWUXNWXU

DGDODK������SHODNVDQDDQ�SURVHV�DGDODK������GDQ

LPSOHPHQWDVL�WDWD�NHOROD�NOLQLV�DGDODK����

8PXPQ\D�UHVSRQGHQ�PHPEHULNDQ�WDQJJDSDQ

SRVLWLI�WHUKDGDS�3HUPHQNHV�1R�����0HQNHV�3HU�,9�

������0HUHND�EHUSHQGDSDW�EDKZD��WXJDV�.RPLWH�0H�

GLN��OHELK�EHUIRNXV�SDGD�SHQMDJDDQ�GDQ�SHQLQJNDWDQ

SURIHVLRQDOLVPH�WHQDJD�PHGLV�GDODP�PHPEHULNDQ

SHOD\DQDQ�NHVHKDWDQ�NHSDGD�PDV\DUDNDW��WLGDN�DGD

NHUDQFXDQ�WXJDV�.RPLWH�0HGLN�GDQ�VWUXNWXUDO��QD�

PXQ�DGD�MXJD�\DQJ�EHUSHQGDSDW�EDKZD�.RPLWH�0H�

GLN�GLNHELUL�GDQ�NHZHQDQJDQQ\D�OHELK�VHPSLW��$GD

NHNKDZDWLUDQ�WLGDN�GLOLEDWNDQ�GDODP�SHQJDGDDQ�DODW�

NHVHMDKWHUDDQ��SHQHQWXDQ�WDULI�GDQ�GDODP�SHQ\HGLD�

DQ�REDW��6HWHODK�WHUELW�DWXUDQ�EDUX�LQL�WDN�DGD�KXEXQJ�

DQ�VWUXNWXUDO�DQWDUD�NHORPSRN�60)�GDQ�.RPLWH�0H�

GLN��$GD�SHQGDSDW�\DQJ�PHQ\DWDNDQ�EDKZD�SHUDWXU�

DQ�WHQWDQJ�.RPLWH�0HGLN�VXOLW�GLWHUDSNDQ�GL�ODSDQJDQ

NDUHQD�NHWHUEDWDVDQ�VXPEHU�GD\D�PDQXVLD��NHWHUED�

WDVDQ�GDQD�GDUL�56��VHUWD�NXUDQJQ\D�GXNXQJDQ�GDUL

PDQDMHPHQ�

-DZDEDQ�WHUKDGDS�SHUWDQ\DDQ�WHQWDQJ�PDWHUL

SHODWLKDQ�ZRUNVKRS�EDJL�.RPLWH�0HGLN�DGDODK��WDWD

ODNVDQD� NUHGHQVLDOLQJ�� SHQ\XVXQDQ� NHZHQDQJDQ

7DEHO���� 3HODNVDQDDQ�3URVHV�7DWD�.HOROD�.OLQLV�GL�568'�GL�3URYLQVL� -DZD�7HQJDK

9DULDEHO�
$GD�\D� 7LGDN�DGD�7LGDN� 7LGDN�7DKX�

Q� �� Q� �� Q� ��
$GD�VLVWHP�XQWXN�PHQDQJDQL�NRPSODLQ� ��� ���� ��� ���� �� ���
$GD�VXUYH\�NHEXWXKDQ�GDQ�NHSXDVDQ�SHODQJJDQ��� ��� ���� �� ���� ��
.RPLWH�0HGLN�GLOLEDWNDQ�GDODP�VXUYH\�NHEXWXKDQ�GDQ�NHSXDVDQ�SHODQJJDQ� ��� ���� ��� ����
7HUVHGLD�LQIRUPDVL�\DQJ�PXGDK�GLDNVHV�ROHK�SDVLHQ��NHOXDUJD�GDQ�
PDV\DUDNDW� ��� ���� �� ��� �� ���

$GD�LQIRUPHG�FRQVHQW�XQWXN�WLQGDNDQ�WHUKDGDS�SDVLHQ� ��� ����� �� ��� �� ���
$GDQ\D�VWDQGDU�GDODP�SHOD\DQDQ�PHGLV�GL�56�� ��� ����� �� ��� �� ���
$GDQ\D�SHQJXPSXODQ��SHQJRODKDQ��GDQ�DQDOLVD�WHUKDGDS�GDWD�LQGLNDWRU�NOLQLV�
GL�56� ��� ���� ��� ���� �� ���

'LDGDNDQ�DXGLW�NOLQLV���DXGLW�PHGLV� �� ��� ��� ��� � �� ���
.HWHUOLEDWDQ�VHPXD�SHWXJDV�\DQJ�WHUOLEDW�GOP�SHOD\DQDQ�GOP�DXGLW�NOLQLV� � �� ��� ��� ����� �� ���
3HPDQIDDWDQ�KDVLO�DXGLW�XQWXN�SHQ\HPSXUQDDQ�SHOD\DQDQ� �� ����� ��� ���� �� ���
$GDQ\D�VLVWHP�SHODSRUDQ�\DQJ�PHQMDPLQ�EDKZD�.7'�WHULGHQWLILNDVL� ��� ���� �� ���� �� ���
$GDQ\D�SHQLODLDQ�ULVLNR�NOLQLV�VHFDUD�UXWLQ� ��� ���� ��� ���� �� ���

$GDQ\D�SHQ\HOLGLNDQ�VHFDUD�WHUEXND�DSDELOD�DGD�.7'�GDQ�.7'�WHUVHEXW�
VHEDJDL�SHODMDUDQ�GDQ�GLMDGLNDQ�GDVDU�XQWXN�SHUXEDKDQ� ��� ���� ��� ���� �� ���

$GDQ\D�SURVHV�NUHGHQVLDOLQJ�ROHK�.RPLWH�0HGLN� �� ��� ��� ���� �� ���
$GD�SURJUDP�SHQJHPEDQJDQ�SURIHVL�EHUNHODQMXWDQ�EDJL�VWDI�PHGLN�� ��� ���� ��� ���� �� ���
$GD�NHJLDWDQ�SHPELQDDQ�SURIHVLRQDOLVPH�NHGRNWHUDQ� ��� ���� �� ���� �� ���
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NOLQLV��SHQ\XVXQDQ�SHUDWXUDQ� LQWHUQDO�VWDI�PHGLV�

DXGLW�PHGLV��SHQ\XVXQDQ�SURJUDP�

*DPEDU� ��� 7LQJNDW� ,PSOHPHQWDVL� 7DWD� NHOROD�.OLQLV� GL

568'�GL�3URYLQVL�-DZD�7HQJDK

3(0%$+$6$1

3HQJXNXUDQ�LPSOHPHQWDVL�WDWD�NHOROD�NOLQLV�LQL

EHUGDVDUNDQ�SHQJDNXDQ�GDUL�UHVSRQGHQ�WDQSD�PHOL�

KDW�SHODNVDQDDQ�GL�ODSDQJDQ��+DO�LQL�GDSDW�PHQLPEXO�

NDQ�ELDV�SDGD�KDVLO�\DQJ�GLGDSDWNDQ��+DVLO�\DQJ

GLSHUROHK�DNDQ�EHUEHGD�GDQ�OHELK�YDOLG�DSDELOD�VHODLQ

NXHVLRQHU�MXJD�PHOLKDW�SHODNVDQDDQ�GL�ODSDQJDQ�VH�

FDUD�ODQJVXQJ�DWDXSXQ�PHOLKDW�GRNXPHQ�SHODNVDQD�

DQ��1DPXQ�KDO�LQL�WLGDN�GLODNXNDQ�SHQHOLWL�NDUHQD

NHWHUEDWDVDQ�ZDNWX�GDQ�WHQDJD��8QWXN�PHPSHUNHFLO

ELDV��NXHVLRQHU�GLEXDW�GHQJDQ�SHUWDQ\DDQ�VHPL�WHU�

EXND��0HQJJXQDNDQ�FDUD�WHUVHEXW�GLKDUDSNDQ�PHP�

SHUROHK�MDZDEDQ�\DQJ�GDSDW�PHQJJDPEDUNDQ�NHDGD�

DQ�VHEHQDUQ\D�

3HQJXNXUDQ�LPSOHPHQWDVL�WDWD�NHOROD�NOLQLV�LQL

DGD���YDULDEHO�SDGD�VWUXNWXU�WDWD�NHOROD�NOLQLV�GDQ���

YDULDEHO�SDGD�SURVHV�WDWD�NHOROD�NOLQLV��'DUL����YDULDEHO

LQL�\DQJ�PHQMDGL�WXJDV�GDQ�WDQJJXQJ�MDZDE�.RPLWH

0HGLN�DWDX�EHUKXEXQJDQ�ODQJVXQJ�GHQJDQ�.RPLWH

0HGLN�DGD�WXMXK��\DLWX��VWUXNWXU�RUJDQLVDVL��SHQ\HGLD�

DQ�VXPEHU�GD\D��VXUYHL�NHEXWXKDQ�GDQ�NHSXDVDQ

SHODQJJDQ�� DXGLW� NOLQLV�� VWDQGDU�NRPSHWHQVL�� SH�

QJHPEDQJDQ�SURIHVL�EHUNHODQMXWDQ�GDQ�SHPELQDDQ

SURIHVLRQDOLVPH�NHGRNWHUDQ��+DO�LQL�\DQJ�PHQ\HEDE�

NDQ�MDZDEDQ�UHVSRQGHQ�XQWXN�EHEHUDSD�SHUWDQ\DDQ

DGDODK�³WLGDN�WDKX´�ZDODXSXQ�VHEHQDUQ\D�DSDELOD

VHPXD�VWDQGDU�VWUXNWXU�WDWD�NHOROD�NOLQLV�GLMDODQNDQ

PDND�KDO�LQL�WLGDN�WHUMDGL�NDUHQD�GDODP�WDWD�NHOROD

NOLQLV�GLV\DUDWNDQ�NHELMDNDQ�GDQ�VWUDWHJL�WDWD�NHOROD

NOLQLV�GLNRPXQLNDVLNDQ�NHSDGD�VHOXUXK�VWDI�GDQ�MXJD

NHSDGD�PDV\DUDNDW�GDQ�VWDNHKROGHU�ODLQ��1DPXQ

GDODP�SHQHOLWLDQ�LQL�WHUQ\DWD�FDSDLDQ�WHUKDGDS�VWDQ�

GDU�NRPXQLNDVL�EDUX�����+DO�LQL�NDUHQD�GL�,QGRQHVLD

EHOXP�DGD�SHUDWXUDQ�\DQJ�PHQ\HEXWNDQ�EDKZD�NHEL�

MDNDQ�WDWD�NHOROD�NLQLV�GDQ�VWUDWHJL�SHQFDSDLDQQ\D

MXJD�KDUXV�GLNRPXQLNDVLNDQ�NHSDGD�SXEOLN��+DVLO�WHU�

VHEXW�VHVXDL�GHQJDQ�KDVLO�SHQHOLWLDQ�'MDVUL��\DQJ

PHQ\DWDNDQ�EHOXP�WHUGDSDW�EXNWL�EDKZD�NHELMDNDQ

WDWD�NHOROD�NOLQLV�GDQ�VWUDWHJL�SHQFDSDLDQQ\D�GLNRPX�

QLNDVLNDQ�GHQJDQ�WHSDW�NHSDGD�SDUD�VWDI�GDQ�MXJD

SXEOLN��PDV\DUDNDW�SDVLHQ��

+DVLO�\DQJ�UHQGDK�MXJD�GLGDSDWNDQ�SDGD�YDULDEHO

DGDQ\D�SHQHQWXDQ�LQGLNDWRU�NLQHUMD�XQWXN�PHQXQMXN�

NDQ�SHQJJXQDDQ�GDQ�HIHNWLYLWDV�NHELMDNDQ�GDQ�VWUD�

WHJL�WDWD�NHOROD�NOLQLV�SDGD�VHPXD�OHYHO�RUJDQLVDVL

\DLWX������3HPHQXKDQ�LQGLNDWRU�NLQHUMD�\DQJ�PDVLK

UHQGDK�PHVNLSXQ�56�WHODK�WHUDNUHGLWDVL�NDUHQD�LQGL�

NDWRU�NLQHUMD�WLGDN�PHQMDGL�SHQLODLDQ�GDODP�DNUHGLWDVL

56�SDGD�HUD�VHEHOXP�������'HQJDQ�EHOXP�GLWHWDS�

NDQQ\D�LQGLNDWRU�NLQHUMD�SDGD�VXDWX�56�PDND�DNDQ

VXOLW�XQWXN�PHODNXNDQ�SHQLODLDQ�PXWX�SHOD\DQDQ��6H�

EHQDUQ\D�ROHK�.HPHQWHULDQ�.HVHKDWDQ�WHODK�GLVXVXQ

LQGLNDWRU�NLQHUMD�56�SDGD�WDKXQ������GDQ�WHODK�GLWHU�

ELWNDQ�SXOD�VWDQGDU�SHOD\DQDQ�PLQLPDO�XQWXN�56�

1DPXQ�SDGD�SHQHOLWLDQ�LQL�SHQJJXQDDQ�LQGLNDWRU�EDUX

����

3HPHQXKDQ�YDULDEHO�SHUWDQJJXQJMDZDEDQ�\DQJ

GLGHILQLVLNDQ�DGDQ\D�SHQJDWXUDQ�WHQWDQJ�WDQJJXQJ

MDZDE�GDQ�WXJDV�GDODP�WDWD�NHOROD�NOLQLV�EDJL�SDUD

SHWXJDV�WHODK�PHQFDSDL������8QWXN�VWDQGDU�NHELMDN�

DQ�GDQ�VWUDWHJL������56�WHODK�PHPSXQ\DL�KRVSLWDO

E\�ODZV�GDQ�VWDII�PHGLF�E\�ODZV��1DPXQ�GHPLNLDQ

ZDODXSXQ�NHGXD�VWDQGDU�WHUVHEXW�VXGDK�EDLN�NDUHQD

VWDQGDU�NRPXQLNDVL�PDVLK�UHQGDK�NHPXQJNLQDQ�WLGDN

VHOXUXK�VWDI�PHQJHUWL�GDQ�PHPDWXKL�NHZDMLEDQ�XQWXN

PHQHUDSNDQ�WDWD�NHOROD�NOLQLV��

+DVLO�SHQJXNXUDQ�YDULDEHO�VWUXNWXU�RUJDQLVDVL

\DQJ�WHUGLUL�GDUL�HPSDW�VXEYDULDEHO�VHEDJDL�EHULNXW�

DGD�.RPLWH�0HGLN�VHVXDL�GHQJDQ�3HUPHQNHV�1R�

����0HQNHV�3HU�,9������DGDODK������DGD�SHQDQJ�

JXQJ�MDZDE�PHQJHQDL�PDQDMHPHQ�NRPSODLQ�DGDODK

�����DGD�SHQDQJJXQJ�MDZDE�PHQJHQDL�PDQDMHPHQ

ULVLNR�NOLQLV�NHVHODPDWDQ�SDVLHQ�DGDODK������GDQ

DGD�SHQDQJJXQJ�MDZDE�WHUKDGDS�SHQ\XVXQDQ�VWDQGDU

PXWX�SHOD\DQDQ�DGDODK������3HPHQXKDQ�WHUHQGDK

SDGD�YDULDEHO�DGDQ\D�.RPLWH�0HGLN�VHVXDL�GHQJDQ

3HUPHQNHV�1R������0HQNHV�3HU�,9��������,QIRUPDVL

\DQJ�GLGDSDWNDQ��56�\DQJ�EHOXP�PHPHQXKL�VWDQGDU

WHUVHEXW�PDVLK�PHQXQJJX�PDVD�NHSHQJXUXVDQ��EHU�

DNKLU�XQWXN�PHUXEDK�VWUXNWXU�RUJDQLVDVL�NRPLWH�VH�

VXDL�GHQJDQ�SHUDWXUDQ�\DQJ�EDUX��8QWXN�SHPHQXKDQ

WLJD�VXEYDULDEHO�ODLQQ\D�GDSDW�WHUMDGL�ELDV�NDUHQD�DGD

UHVSRQGHQ�\DQJ�PHQMDZDE�WLGDN�WDKX��+DO�LQL�NDUHQD

PDQDMHPHQ� NRPSODLQ�� NHVHODPDWDQ� SDVLHQ�� GDQ

VWDQGDU�PXWX� SHOD\DQDQ� EXNDQ�PHQMDGL� WXJDV

.RPLWH�0HGLN�GDQ�NDODXSXQ�NHELMDNDQ�WHQWDQJ�KDO
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WHUVHEXW�VXGDK�DGD�QDPXQ�EHOXP�GLNRPXQLNDVLNDQ

NHSDGD�VHOXUXK�VWDI�56��PHUXMXN�SDGD�SHPHQXKDQ

VWDQGDU�NRPXQLNDVL�\DQJ�PDVLK�UHQGDK�

3HPHQXKDQ�VXPEHU�GD\D�ROHK�56��KDQ\D�DGD�

Q\D�UXDQJDQ�XQWXN�.RPLWH�0HGLN�\DQJ�GLSHQXKL�ROHK

VHOXUXK�56��7HQDJD�DGPLQLVWUDVL�SXUQD�ZDNWX�\DQJ

PHPEDQWX�NHODQFDUDQ�WXJDV�.RPLWH�0HGLN�KDQ\D

�����$ODW�NRPXQLNDVL�GL�UXDQJ�.RPLWH�0HGLN�\DQJ

GDSDW�PHQMDQJNDX�VHOXUXK�UXDQJ�SHUDZDWDQ�GDQ

NOLQLN�GL�56��GDSDW�PHQMDQJNDX�OXDU�56�VHEHVDU�����

%HUGDVDUNDQ�NHODVQ\D�EHUWXUXW�WXUXW�GDUL�\DQJ�WHU�

WLQJJL�VDPSDL�\DQJ�WHUHQGDK�DGDODK�NHODV�$��NHODV

%��NHODV�&�GDQ�NHODV�'��.HODV�'�\DQJ�WHUHQGDK�GLVH�

EDENDQ�WHUEDWDVQ\D�VXPEHU�GD\D�GL�568'�NHODV�'�

7HQDJD�DGPLQLVWUDVL�SXUQD�ZDNWX�VDQJDW�SHQWLQJ

XQWXN�NHODQFDUDQ�.RPLWH�0HGLN�PHQMDODQNDQ�WXJDV�

Q\D��VHKLQJJD�VHKDUXVQ\D�SLKDN�PDQDMHPHQ�PHP�

SHUKDWLNDQ�KDO� LQL��8QWXN�VWDQGDU�DNUHGLWDVL�\DQJ

VHNDUDQJ�EHUODNX�WLGDN�DGD�NHWHQWXDQ�WHQWDQJ�VWDQ�

GDU�VXPEHU�GD\D�SHQGXNXQJ�XQWXN�.RPLWH�0HGLN�

1DPXQ�GHPLNLDQ��SHQXOLV�EHUSHQGDSDW�EDKZD�NHWHQ�

WXDQ�WHUVHEXW�PDVLK�UHOHYDQ�XQWXN�GLODNVDQDNDQ�ROHK

SLKDN�PDQDMHPHQ�56��VHKLQJJD�.RPLWH�0HGLN�ELVD

PHQMDODQNDQ�WXJDVQ\D�GHQJDQ�EDLN�

6HPXD�568'�WHPSDW�UHVSRQGHQ�EHNHUMD�WHODK

WHUDNUHGLWDVL�PHVNLSXQ�GHQJDQ� WLQJNDW�DNUHGLWDVL

\DQJ�EHUEHGD�EHGD����SRNMD�����SRNMD��PDXSXQ���

SRNMD��:DODXSXQ�56�WHODK�WHUDNUHGLWDVL�QDPXQ�XQWXN

KDVLO�YDULDEHO�VWUXNWXU�\DQJ�ODLQ�WHUQ\DWD�PDVLK�DGD

\DQJ�FDSDLDQQ\D�UHQGDK�NDUHQD�VLVWHP�DNUHGLWDVL

GL�,QGRQHVLD�SDGD�VDDW�LWX�WLGDN�PHQJDFX�SDGD�VWDQ�

GDU�WDWD�NHOROD�NOLQLV����6HODLQ�LWX��SHUWDPD�VLVWHP

DNUHGLWDVL�\DQJ�EHUODNX�VDDW�LWX�PHPSXQ\DL�EHEH�

UDSD�NHOHPDKDQ�\DLWX�VLIDW�SURJUDP�DNUHGLWDVL�\DQJ

GLODNVDQDNDQ�ROHK�3HPHULQWDK�PHQLPEXONDQ�NRQIOLN

DQWDUD�SHUDQ�3HPHULQWDK�VHEDJDL�SHPELQD��SHPEHUL

VXSHUYLVL�GHQJDQ�SHQLODL�GDODP�DNUHGLWDVL��.HGXD�

VWDQGDU�\DQJ�GLJXQDNDQ�PDVLK�EHUIRNXV�SDGD�LQGL�

NDWRU�LQSXW��VHKLQJJD�GDODP�SHQHUDSDQQ\D�OHELK�PH�

PXQJNLQNDQ�XQWXN�WHUMDGLQ\D�NHVDODKDQ�GDQ�PDQL�

SXODVL��GDQ�PHPEDWDVL�GDPSDN�WHUKDGDS�PXWX�SHOD�

\DQDQ�LWX�VHQGLUL��.HWLJD��VWDQGDU�\DQJ�GLWHUELWNDQ

ROHK�.HPHQWHULDQ�.HVHKDWDQ�XQWXN�DNUHGLWDVL�GDQ

LQGLNDWRU�NOLQLV�WLGDN�GLNHPEDQJNDQ�VHFDUD�VLQNURQ

GDQ�WHULQWHJUDVL��3HQHUDSDQ�VWDQGDU�\DQJ�EHUEHGD

VHFDUD�WHUSLVDK��GHQJDQ�VLVWHP�PRQLWRULQJ�GDQ�HYD�

OXDVL�\DQJ�EHUEHGD�SXOD��WLGDN�PHPRWLYDVL�RUJDQLVDVL

NHVHKDWDQ�XQWXN�PHQHUDSNDQ�VWDQGDU� WHUVHEXW���

0HQXUXW�8WDULQL���EDKZD�GL�,QGRQHVLD�SHQJHPEDQJDQ

VLVWHP�PDQDMHPHQ�PXWX�GDQ�WDWD�NHOROD�NOLQLV�EHU�

MDODQ�SDUDOHO�WDQSD�WLWLN�WHPX�

3DGD�DNKLU�WDKXQ������WHODK�GLODNXNDQ�UHYLVL

VWDQGDU�DNUHGLWDVL�56�GL�,QGRQHVLD�ROHK�.RPLVL�$NUH�

GLWDVL�5XPDK�6DNLW��.$56��EHNHUMD�VDPD�GHQJDQ

'LUHNWRUDW�-HQGUDO�%LQD�8SD\D�.HVHKDWDQ�.HPHQ�

WHULDQ�.HVHKDWDQ�GDQ�GLEHUODNXNDQ�PXODL���-DQXDUL

������6WDQGDU�DNUHGLWDVL�\DQJ�EDUX�LQL�PHQJDFX�SDGD

VWDQGDU�DNUHGLWDVL�LQWHUQDVLRQDO��3HUEHGDDQ�GHQJDQ

VWDQGDU�DNUHGLWDVL�\DQJ�ODPD��EHUIRNXV�SDGD�SDVLHQ�

NXDW�SDGD�SURVHV��RXWSXW��GDQ�RXWFRPH��NXDW�SDGD

LPSOHPHQWDVL�NDUHQD�PHOLEDWNDQ�VHOXUXK�SHWXJDV�

VHUWD�NHVLQDPEXQJDQ�SHOD\DQDQ������1DPXQ�GDODP

VWDQGDU�DNUHGLWDVL�\DQJ�EDUX�LQL�WLGDN�PHQFDQWXPNDQ

VHFDUD�HNVSOLVLW�PHQJHQDL�WDWD�NHOROD�NOLQLV��WHWDSL

VHFDUD�LVL�OHELK�PHQGHNDWL�NH�GDVDU�GDVDU�WDWD�NHOROD

NOLQLV�GDULSDGD�VWDQGDU�DNUHGLWDVL�\DQJ�ODPD�GHQJDQ

WHODK� GLPDVXNNDQQ\D� LQGLNDWRU� NOLQLV� NH� GDODP

VWDQGDU�DNUHGLWDVL�

+DVLO�SHQJXNXUDQ�SHODNVDQDDQ�SURVHV�WDWD�NHOR�

OD�NOLQLN�XQWXN�YDULDEHO�PDQDMHPHQ�NRPSODLQ�PHQXQ�

MXNNDQ�EDKZD�����GDUL�56�WHODK�PHPSXQ\DL�VLVWHP

XQWXN�PHQDQJDQL�NRPSODLQ��1DPXQ�ELOD�GLOLKDW�EHUGD�

VDUNDQ�NHODV�56�WDPSDN�EDKZD�56�NHODV�$��������

56�NHODV�%������56�NHODV�&�����GDQ�56�NHODV�'

EHOXP�DGD�\DQJ�PHPSXQ\DL�VLVWHP�SHQDQJDQDQ

NRPSODLQ��3HQDQJDQDQ�NRPSODLQ�GL�VXDWX�56�PHUX�

SDNDQ�KDO�SHQWLQJ�ROHK�NDUHQD�VXDWX�NRPSODLQ�GDSDW

PHQXQMXNNDQ�NHVHGLKDQ�DWDX�NHPDUDKDQ�\DQJ�GD�

ODP�EHEHUDSD�NHMDGLDQ�EHUDNLEDW�NRPSHQVDVL�NHX�

DQJDQ���ZDODXSXQ�SURVHQWDVLQ\D�NHFLO�KDQ\D������

6DODK�VDWX�VWDQGDU�SURVHV�WDWD�NHOROD�NOLQLN�DGD�

ODK�DGDQ\D��VXUYH\�XQWXN�PHQJHWDKXL�NHEXWXKDQ�GDQ

NHSXDVDQ�SHODQJJDQ��3DGD�SHQHOLWLDQ�LQL�VWDQGDU

WHUVHEXW�WHODK�GLODNVDQDNDQ�ROHK�����568'��1DPXQ

GHPLNLDQ��EDUX�����\DQJ�PHOLEDWNDQ�.RPLWH�0HGLN

GDODP�VXUYHL�WHUVHEXW��'RNWHU�DGDODK�SHODNX�XWDPD

GDODP�SHOD\DQDQ�GL�56�VHKLQJJD�.RPLWH�0HGLN�\DQJ

PHODNXNDQ�SHQJDZDVDQ�GDQ�SHPELQDDQ�WHUKDGDS

GRNWHU�VXGDK�VHKDUXVQ\D�GLOLEDWNDQ�VHKLQJJD�PHQJH�

WDKXL�ODQJVXQJ�EDJDLPDQD�NHSXDVDQ�GDQ�KDUDSDQ

SDVLHQ��.HSXDVDQ�SHODQJJDQ�VDQJDW�SHQWLQJ�GL�56

NDUHQD�GDSDW�VHEDJDL�LQGLNDWRU�PXWX�OD\DQDQ�GDQ

VHEDJDL�DODW�XQWXN�PHPSHUNLUDNDQ�KDO�\DQJ�EHUKX�

EXQJDQ�GHQJDQ�NHODNXDQ�SHODQJJDQ���

56�GDODP�PHPEHULNDQ�SHOD\DQDQ�NHSDGD�SH�

ODQJJDQQ\D�KDUXV�PHPEHULNDQ�LQIRUPDVL�\DQJ�FXNXS

DJDU�PHPXGDKNDQ�SDVLHQ�PHQGDSDWNDQ�SHOD\DQDQ

\DQJ�GLEXWXKNDQ��+DVLO�SHODNVDQDDQ�SHQ\HGLDDQ

LQIRUPDVL�\DQJ�PXGDK�GLDNVHV�ROHK�SDVLHQ��NHOXDUJD

GDQ�PDV\DUDNDW�DGDODK������3HUVHQWDVH�56�NHODV

'�\DQJ�WHODK�PHQ\HGLDNDQ�LQIRUPDVL�OHELK�EHVDU�GDUL�

SDGD�SHUVHQWDVH�56�NHODV�%�GDQ�NHODV�&��$GD�EHEH�

UDSD�NHPXQJNLQDQ�PHQJDSD�56�NHODV�'�SHUVHQ�

WDVHQ\D�OHELK�EHVDU��MXPODKQ\D�\DQJ�OHELK�VHGLNLW

GDULSDGD�NHODV�%�GDQ�.HODV�&��DSD�\DQJ�GLVDPSDLNDQ

UHVSRQGHQ�WLGDN�VHVXDL�NHDGDDQ�VHEHQDUQ\D�

'L�VHPXD�56�\DQJ�PHQMDGL�WHPSDW�UHVSRQGHQ

EHNHUMD�WHODK�DGD�LQIRUPHG�FRQVHQW�XQWXN�WLQGDNDQ
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WHUKDGDS�SDVLHQ��0HVNLSXQ�VHPXD�56�WHODK�PHP�

EHUODNXNDQ�LQIRUPHG�FRQVHQW�SHUOX�SHQHOLWLDQ�OHELK

ODQMXW�EDJDLPDQDNDK�SHODNVDQDDQ�LQIRUPHG�FRQVHQW

LQL�GL�ODSDQJDQ��6HEDJDL�JDPEDUDQ�SHQHOLWLDQ�GL�6DXGL

$UDELD�PHQ\DWDNDQ�EDKZD�NXDOLWDV�LQIRUPHG�FRQ�

VHQW�XPXPQ\D�WLGDN�EDLN����3HQHOLWLDQ�GL�1LJHULD

PHQ\HEXWNDQ�EDKZD� SHQJHWDKXDQ�GRNWHU� EHGDK

WHQWDQJ�LQIRUPHG�FRQVHQW�FXNXS�EDLN��WHWDSL�WLGDN

GHPLNLDQ�GDODP�SUDNWLNQ\D���

+DVLO�SHQHOLWLDQ�LQL��DGDODK�EDKZD�NHJLDWDQ�SH�

QJXPSXODQ��SHQJRODKDQ��GDQ�DQDOLVLV�WHUKDGDS�GDWD

LQGLNDWRU�NOLQLV�GL�56�WHODK�GLODNVDQDNDQ�ROHK����

56��+DVLO�LQL�NXUDQJ�VLQNURQ�GHQJDQ�KDVLO�SHQLODLDQ

SHPHQXKDQ�VWUXNWXU�DGDQ\D�LQGLNDWRU�NLQHUMD�\DQJ

KDQ\D������VHKLQJJD�SHUOX�SHQHOLWLDQ�OHELK�ODQMXW

DSDNDK�EHQDU�GLODNVDQDNDQ�

$XGLW�NOLQLV�DXGLW�PHGLV�EDUX�GLODNVDQDNDQ�ROHK

���������56��-DZDEDQ�GDODP�NXHVLRQHU�PHQ\HEXW�

NDQ����56�PHODNVDQDNDQ�DXGLW��1DPXQ�DXGLW�PHGLV

XPXPQ\D�PDVLK�GLODNVDQDNDQ�KDQ\D�DSDELOD�DGD

NDVXV�� VHGDQJNDQ� GDODP�3HUPHQNHV�1R�� ����

0HQNHV�3HU�,9������GLVHEXWNDQ�WDKDSDQ�DXGLW�PHGLV

DGDODK��SHPLOLKDQ�WRSLN�\DQJ�DNDQ�GLODNXNDQ�DXGLW�

SHQHWDSDQ�VWDQGDU�GDQ�NULWHULD��SHQHWDSDQ�MXPODK

NDVXV�VDPSHO�\DQJ�DNDQ�GLDXGLW��PHPEDQGLQJNDQ

VWDQGDU�NULWHULD�GHQJDQ�SHODNVDQDDQ�SHOD\DQDQ��PH�

ODNXNDQ�DQDOLVLV�NDVXV�\DQJ�WLGDN�VHVXDL�GHQJDQ

VWDQGDU�NULWHULD��PHQHUDSNDQ�SHUEDLNDQ�GDQ�UHQFDQD

UH�DXGLW��0HQXUXW�EDWDVDQ�WHUVHEXW�\DQJ�WHODK�PHODN�

VDQDNDQ�DXGLW�PHGLV�DGDODK�VDWX�568'��NHODV�$��

0HOLKDW�KDVLO�LQL�56�PHODOXL�.RPLWH�0HGLN�SHUOX�GL�

GRURQJ�ODJL�XQWXN�PHODNVDQDNDQ�DXGLW�PHGLN�GHQJDQ

EHQDU��0HQJDFX�SDGD�DWXUDQ�\DQJ�DGD��.RPLWH�0HGLN

KDUXV�PHODNVDQDNDQ�DXGLW�PHGLN��VHKLQJJD�NHWHU�

OLEDWDQ�SHWXJDV�GDODP�DXGLW�NOLQLV�DXGLW�PHGLV����

7XQWXWDQ�GDODP�WDWD�NHOROD�NOLQLV�DGDODK�DXGLW�NOLQLV

GDQ�VHPXD�SHWXJDV�\DQJ�WHUOLEDW�GDODP�SHOD\DQDQ

GLOLEDWNDQ�GDODP�DXGLW�NOLQLV��3HUOX�NLUDQ\D�NHPHQ�

WHULDQ�NHVHKDWDQ�PHQHWDSNDQ�UHJXODVL�PHQJDWXU�PD�

VDODK�DXGLW�NOLQLV�ROHK�NDUHQD�GL�,QGRQHVLD�UHJXODVL

XQWXN�DXGLW�NOLQLV�EHOXP�DGD�

6DDW�LQL�NHVHODPDWDQ�SDVLHQ�DGDODK�VDWX�KDO

WHUEHVDU�\DQJ�SHQWLQJ�VHNDOL�GDODP�SHOD\DQDQ�NHVH�

KDWDQ����3DGD�SHQHOLWLDQ�LQL�GLGDSDWNDQ�KDVLO�EDKZD

����56�VXGDK�DGD�VLVWHP�SHODSRUDQ�\DQJ�PHQ�

MDPLQ�EDKZD�.7'�WHULGHQWLILNDVL��+DVLO�LQL�EHUEHGD

GHQJDQ�KDVLO�SHQHOLWLDQ�1DVXWLRQ���\DQJ�PHQ\DWDNDQ

����56�DGD�VLVWHP�SHODSRUDQ�GDQ�DQDOLVLV�DGYHUV

HYHQW��+DVLO�XQWXN�YDULDEHO�PDQDMHPHQ�WHUKDGDS

.7'��DGDQ\D�SHQ\HOLGLNDQ�VHFDUD�WHUEXND�DSDELOD

DGD�.7'�GDQ�.7'�WHUVHEXW�VHEDJDL�SHODMDUDQ�GDQ

GLMDGLNDQ�GDVDU�XQWXN�SHUXEDKDQ�DGDODK������0HOLKDW

LQL�VDQJDW�GLPXQJNLQNDQ�EDKZD�EXGD\D�WLGDN�PH�

Q\DODKNDQ�VHUWD�.7'�VHEDJDL�SHODMDUDQ�GDQ�GLMDGLNDQ

GDVDU�XQWXN�SHUXEDKDQ�\DQJ�PHQMDGL�V\DUDW�XQWXN

EHUKDVLOQ\D� JHUDNDQ� NHVHODPDWDQ� SDVLHQ� EHOXP

WXPEXK�GHQJDQ�EDLN�

+DVLO�\DQJ�VDPD�GLGDSDWNDQ�SDGD�YDULDEHO�DQD�

OLVLV�WHUKDGDS�SRWHQVL�WHUMDGLQ\D�ULVLNR�NOLQLV�\DLWX

����56�PHQ\DWDNDQ�DGDQ\D�SHQLODLDQ�ULVLNR�NOLQLV

VHFDUD�UXWLQ��$QDOLVLV�WHUKDGDS�SRWHQVL�WHUMDGLQ\D�ULVL�

NR�NOLQLV�VDQJDW�SHQWLQJ�XQWXN�PHQFHJDK�WHUMDGLQ\D

.7'��VHKLQJJD�DSDELOD�LQL�EHOXP�GLODNVDQDNDQ�VDQJDW

PHPXQJNLQNDQ�WHUMDGLQ\D�.7'�

6XUYHL�PHQXQMXNNDQ�EDKZD�NUHGHQVLDOLQJ�EDUX

GLODNVDQDNDQ�GL����������568'��NHODV�$���-DZDEDQ

WHUKDGDS�SHUWDQ\DDQ�DSDNDK�GLODNXNDQ�NUHGHQVLDOLQJ

GL�56�����PHQMDZDE�\D��1DPXQ�GDUL�MDZDEDQ�UHV�

SRQGHQ�WHUKDGDS�SHUWDQ\DDQ�WHUEXND�GLGDSDWNDQ�EDK�

ZD�SHODNVDQDDQ�NUHGHQVLDOLQJ�PDVLK�VHEDWDV�³SHQMD�

MDJDQ´�NHSDGD�VHMDZDW�\DQJ�DNDQ�PDVXN�NH�VHEXDK

56��GDQ�\DQJ�VHVXDL�GHQJDQ�3HUPHQNHV�1R������

0HQNHV�3HU��,9������EDUX�VDWX�56��$GD�EHEHUDSD

DODVDQ�\DQJ�GLNHPXNDNDQ�UHVSRQGHQ�PHQJDSD�EH�

OXP�GLODNVDQDNDQQ\D�NUHGHQVLDOLQJ��DQWDUD�ODLQ��NH�

WHUEDWDVDQ�GRNWHU�VSHVLDOLV�GL�56�VHEDJDL�SHODNVDQD

NUHGHQVLDOLQJ��NHWHUEDWDVDQ�GDQD��WLGDN�PHUDWDQ\D

GLVWULEXVL�GRNWHU�VSHVLDOLV��7LGDN�PHUDWDQ\D�GLVWULEXVL

GRNWHU�VSHVLDOLV�LQL�VHVXDL�GHQJDQ�KDVLO�SHQHOLWLDQ

,O\DV���\DQJ�PHQ\DWDNDQ�UHUDWD�UDVLR�GRNWHU�VSHVLDOLV

GL�NDEXSDWHQ�DGDODK������VHGDQJNDQ�GL�NRWD�DGDODK

�����$JDU�SURJUDP�NUHGHQWLDOLQJ�LQL�GDSDW�EHUMDODQ

VHSHUWL�\DQJ�GLKDUDSNDQ�KDUXV�DGD�NRPLWPHQ�GDUL

SLKDN�PDQDMHPHQ�GDQ�SHPLOLN�56�XQWXN�PHODNVD�

QDNDQQ\D��7DQSD�GXNXQJDQ�GDQ�NRPLWPHQ�SLKDN

PDQDMHPHQ�VHUWD�SHPLOLN�56�WLGDN�PXQJNLQ�.RPLWH

0HGLN�GDSDW�PHODNVDQDNDQQ\D�

3HODNVDQDDQ�SURJUDP�SHQJHPEDQJDQ�SURIHVL

EHOXP�PHQGDSDW�GXNXQJDQ�VHSHQXKQ\D�GDUL�SLKDN

PDQDMHPHQ�GHQJDQ�DODVDQ�WHUEDWDVQ\D�SHQGDQDDQ�

+DO�LQL�MXJD�GLGDSDWNDQ�GDODP�SHQHOLWLDQ�'MDVUL���\DQJ

PHQ\HEXWNDQ�56�KDQ\D�PHQGXNXQJ�GDODP�EHQWXN

SHPEHULDQ�LMLQ�XQWXN�SURJUDP�SHQJHPEDQJDQ�SURIHVL�

3HODNVDQDDQ�SURVHV�WDWD�NHOROD�NOLQLV�WXJDV�.RPLWH

0HGLN�DGDODK�NUHGHQVLDOLQJ��PHQ\XVXQ�SURJUDP�SH�

QJHPEDQJDQ�SURIHVL�EHUNHODQMXWDQ�EDJL�VWDI�PHGLN

GDQ�PHQJDGDNDQ�SHPELQDDQ�SURIHVLRQDOLVPH�NH�

GRNWHUDQ��+DVLO�SHQLODLDQ�GDODP�SHQHOLWLDQ�LQL�PHQXQ�

MXNNDQ�EDKZD�.RPLWH�0HGLN�EHOXP�GDSDW�PHODNVD�

QDNDQ�WXJDVQ\D�XWDPDQ\D�NUHGHQVLDOLQJ�\DQJ�EDUX

GLODNVDQDNDQ�ROHK���568'�NHODV�$�GDQ�SURJUDP�SH�

QJHPEDQJDQ�SURIHVL�GDQ�SHPELQDDQ�SURIHVLRQDOLVPH

GL�568'�NHODV�'�MXJD�EHOXP�GLODNVDQDNDQ��'DUL�KDVLO

LQL�.RPLWH�0HGLN�GL�568'�SHUOX�GLEHULNDQ�SHQJXDWDQ

DJDU� GDSDW� OHELK� RSWLPDO� GDODP�PHODNVDQDNDQ

WXJDVQ\D��.HEXWXKDQ�LQL�GLNXDWNDQ�GHQJDQ�XVXODQ

PDWHUL�DSDELOD�GLDGDNDQ�ZRUNVKRS�DWDX�SHODWLKDQ�

DXGLW�PHGLV��WDWD�ODNVDQD�NUHGHQVLDOLQJ��SHQ\XVXQDQ
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NHZHQDQJDQ�NOLQLV��SHQ\XVXQDQ�SHUDWXUDQ�LQWHUQDO

VWDI�PHGLV�GDQ�SHQ\XVXQDQ�SURJUDP��6HODLQ�SH�

QJXDWDQ�NHSDGD�.RPLWH�0HGLN��3HPHULQWDK�DWDXSXQ

DVRVLDVL�56�KDUXV�OHELK�PHQGRURQJ�SLKDN�PDQD�

MHPHQ�56�XQWXN�PHQHUDSNDQ�WDWD�NHOROD�NOLQLV�

5HUDWD�SHPHQXKDQ�VWDQGDU�VWUXNWXU�WDWD�NHOROD

NOLQLV�OHELK�EDLN�GDULSDGD�UHUDWD�SHODNVDQDDQ�SURVHV

WDWD�NHOROD�NOLQLV��%HUGDVDUNDQ�NHODV�56�SHPHQXKDQ

VWDQGDU�VWUXNWXU�MXJD�OHELK�EDLN�GDUL�SDGD�SHODNVD�

QDDQ�SURVHV�WDWD�NHOROD�NOLQLV��NHFXDOL�SDGD�56�NHODV

$��+DVLO�VWUXNWXU�\DQJ�OHELK�WLQJJL�GDULSDGD�SURVHV

PHQXQMXNNDQ� EDKZD� 56� \DQJ� WHODK�PHPHQXKL

VWUXNWXU� EHOXP� WHQWX�GLLNXWL� SHODNVDQDDQ� SURVHV�

NHJLDWDQQ\D�

,PSOHPHQWDVL��NHUDQJND�NHUMD�WDWD�NHOROD��NOLQLV

GL�WLDS�WLDS�QHJDUD�PHODOXL�SHQGHNDWDQ�\DQJ�EHUEHGD�

EHGD��GLNHPEDQJNDQ�VHVXDL�GHQJDQ�NHELMDNDQ�GDQ

NHEXWXKDQ�NHVHKDWDQ�ORNDO�\DQJ�GLSXWXVNDQ�3HPH�

ULQWDK�VHWHPSDW���'L�,QGRQHVLD�SHQJDWXUDQ�WHQWDQJ

WDWD�NHOROD�NOLQLV��DGD��GDODP�88�1R����������WHQWDQJ

56��88�LQL�PHQV\DUDWNDQ�56�KDUXV�PHODNVDQDNDQ

WDWD�NHOROD�NOLQLV�\DQJ�EDLN��0HQXUXW�88�WHUVHEXW

WDWD�NHOROD�NOLQLV�\DQJ�EDLN�DGDODK�SHQHUDSDQ�IXQJVL

PDQDMHPHQ�NOLQLV�\DQJ�PHOLSXWL�NHSHPLPSLQDQ�NOLQLN�

DXGLW�NOLQLV��GDWD�NOLQLV��ULVLNR�NOLQLV�EHUEDVLV�EXNWL�

SHQLQJNDWDQ�NLQHUMD��SHQJHORODDQ�NHOXKDQ��PHNDQLV�

PH�PRQLWRU�KDVLO�SHOD\DQDQ��SHQJHPEDQJDQ�SURIHVL�

RQDO��GDQ�DNUHGLWDVL�56�

.HJLDWDQ�XQWXN�PHQHUDSNDQ�NRQVHS�GDVDU�WDWD

NHOROD�NOLQLN�WHUGLUL�GDUL�NHJLDWDQ��DXGLW�NOLQLN��PHQ\H�

GLDNDQ�GDWD�NOLQLN�GHQJDQ�PXWX�\DQJ�EDLN��SHQJXNXU�

DQ�RXWFRPH��PDQDMHPHQ�ULVLNR�NOLQLN��SUDNWLN�EHUGD�

VDUNDQ�HYLGHQV��PDQDMHPHQ�NLQHUMD�NOLQLN�\DQJ�EX�

UXN�� GDQ�PHNDQLVPH� XQWXN�PHPRQLWRU�RXWFRPH

SHOD\DQDQ���$WXUDQ�SHODNVDQDDQ\D�DGD�GDODP�.HSX�

WXVDQ�0HQWHUL�\DLWX��3HUPHQNHV�5HSXEOLN�,QGRQH�

VLD�1R������0HQNHV�3HU�,9������ WHQWDQJ�.RPLWH

0HGLN�\DQJ�GLGDODPQ\D�PHQJDWXU�MXJD�DXGLW�PHGLV

GDQ�SHQJHPEDQJDQ�SURIHVLRQDO��3HUPHQNHV�5HSXEOLN

,QGRQHVLD�1R�������0HQNHV�3HU�9,,,������WHQWDQJ

.HVHODPDWDQ�3DVLHQ�5XPDK�6DNLW��3HUPHQNHV�5H�

SXEOLN�,QGRQHVLD�1R����������WHQWDQJ�$NUHGLWDVL�56�

7HUOLKDW�GL�VLQL�SHQJDWXUDQ�WHQWDQJ�WDWD�NHOROD

NOLQLV�WHUSLVDK�SLVDK�VHKLQJJD�GDSDW�PHQLPEXONDQ

SHUVHSVL�\DQJ�VDODK��VHRODK�RODK�VHEDJDL�NHJLDWDQ

\DQJ�EHUGLUL�VHQGLUL�WLGDN�DGD�NHWHUNDLWDQ�VDWX�GH�

QJDQ�\DQJ�ODLQ��+DO�LQL�EHUEHGD�GHQJDQ�QHJDUD�ODLQ�

Q\D��$XVWUDOLD�PLVDOQ\D�SHQJDWXUDQQ\D�WHUGDSDW�GD�

ODP�VDWX�NHVDWXDQ�\DQJ�WHUWXDQJ�GDODP�EXNX�SHGR�

PDQ�WDWD�NHOROD�NOLQLN�\DQJ�GLEHUODNXNDQ�VHFDUD�QD�

VLRQDO�VHKLQJJD�WHUMDOLQ�EHQDQJ�PHUDK�\DQJ�MHODV

GDVDU�GDVDU�SHODNVDQDDQ�WDWD�NHOROD�NOLQLV��FDUD�PH�

ODNVDQDNDQ�GDQ�SHQLODLDQ�DNUHGLWDVL�\DQJ�GLODNVDQD�

NDQ��3HQJDPELO�NHELMDNDQ�SHUOX�PHPEXDW�SHGRPDQ

WDWD�NHOROD�NOLQLV�VHFDUD�QDVLRQDO�VHKLQJJD�SHODNVD�

QDDQQ\D�DNDQ�OHELK�EDLN�GDQ�WXMXDQ�WDWD�NHOROD�NOLQLV

WHUFDSDL�

.(6,038/$1�'$1�6$5$1

3HQHOLWLDQ�LQL�DGDODK�VHOI�UHSRUWHG��NHVLPSXODQ

GLGDVDUNDQ�SDGD�GDWD�\DQJ�GLODSRUNDQ�UHVSRQGHQ

WDQSD�PHOLKDW�SHODNVDQDDQ�GL�ODSDQJDQ�PDXSXQ�GR�

NXPHQ�SHODNVDQDDQQ\D��'DUL�KDVLO�GDQ�SHPEDKDVDQ

\DQJ�GLWXOLV�GDSDW�GLDPELO�NHVLPSXODQ�EDKZD�UHUDWD

WLQJNDW�LPSOHPHQWDVL�WDWD�NHOROD�NOLQLV�GL�568'�GL

-DZD�7HQJDK�DGDODK������UHUDWD�WLQJNDW�SHPHQXKDQ

VWUXNWXU� WDWD�NHOROD�NOLQLV�DGDODK�����GDQ� UHUDWD

WLQJNDW�SHODNVDQDDQ�SURVHV�WDWD�NHOROD�NOLQLV�����

3HODNVDQDDQ�WDWD�NHOROD�NOLQLV�ROHK�.RPLWH�0HGLN�GL

568'�GL�3URYLQVL�-DZD�7HQJDK�EHOXP�VHVXDL�GHQJDQ

SHUDWXUDQ� \DQJ� DGD��3HODNVDQDDQ� WXJDV�.RPLWH

0HGLN�DGDODK�DXGLW�PHGLV�������NUHGHQVLDOLQJ������

SHQJHPEDQJDQ�SURIHVL�EHUNHODQMXWDQ�EDJL�VWDI�PHGLN

����GDQ�SHPELQDDQ�SURIHVLRQDOLVPH�NHGRNWHUDQ

�����3HQJXDWDQ�.RPLWH�0HGLN�SHUOX�GLODNXNDQ�DJDU

GDSDW�PHQMDODQNDQ�WXJDVQ\D�VHVXDL�GHQJDQ�SHUDWXU�

DQ�\DQJ�DGD��VHUWD�GLEXDWQ\D�SHGRPDQ�SHODNVDQDDQ

WDWD�NHOROD�NOLQLV�VHFDUD�QDVLRQDO�GDQ�PRQLWRULQJ

SHODNVDQDDQQ\D�

5()(5(16,

���+DOOLJDQ�$��'RQDOGVRQ�/��,PSOHPHQWLQJ�FOLQLFDO

JRYHUQDQFH�� WXUQLQJ�YLVLRQ�LQWR�UHDOLW\��%0-�

����������������

�� 6FDOO\�*��'RQDOGVRQ�/-��&LQLFDO�*RYHUQDQFH�DQG

7KH�'ULYH�IRU�4XDOLW\�,PSURYHPHQW�LQ�7KH�1HZ

1+6�LQ�(QJODQG��%0-����������������������

�� 'HSDUWPHQW� RI� +HDOWK� *� RI� :$��:HVWHUQ

$XVWUDOLDQ� &OLQLFDO�*RYHUQDQFH�*XLGHOLQHV�

LQIRUPDWLRQ�VHULHV���������

�� 'MDVUL�+��3HQHUDSDQ�&OLQLFDO�*RYHUQDQFH�0HODOXL

,62��������6WXGL�.DVXV�GL�'XD�568'�3URYLQVL

-DZD�7LPXU�� -XUQDO� 0DQDMHPHQ� 3HOD\DQDQ

.HVHKDWDQ��������������������

�� 3ULGPRUH�-$��$�FRPSDUDWLYH�UHYLHZ�RI�FLLQLFDL

JRYHUQDQFH� DUUDQJHPHQWV� LQ� WL LH� 8.�

,QGHSHQGHQW�5HYLHZ���������������������

�� 0HQWHUL� .HVHKDWDQ�� 3HU0HQNHV� 5HSXEOLN

,QGRQHVLD�1R����� �0HQNHV� �� 3(5� �,9� �����

WHQWDQJ� 3HQ\HOHQJJDUDDQ� .RPLWH�0HGLN� GL

5XPDK�6DNLW������������

�� 'HSDUWPHQW� RI� +HDOWK� *� RI� :$�� &OLQLFDO

*RYHUQDQFH�6WDQGDUGV�IRU�:HVWHUQ�$XVWUDOLDQ

+HDOWK�6HUYLFHV��,QIRUPDWLRQ�6HULHV�����������

�� %XUFD�6��:LOOLDPV�3��$UPVWURQJ�&��7KH�3XUVXLW

RI�4XDOLW\���$�&OLQLFDO�'LUHFWRUDWH¶V�3URJUHVV�LQ

&OLQLFDO�*RYHUQDQFH��*DOZD\�8QLYHUVLW\�+RVSL�

WDOV�5HSRUW�������������'HFHPEHU��
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�� 6SHFFKLD�0/��7RUUH�*/��6LOLTXLQL�5��&DSL]]L�6�

9DOHULR�/��1DUGHOOD�3��237,*29���$�QHZ�PHWK�

RGRORJ\� IRU� HYDOXDWLQJ�&OLQLFDO�*RYHUQDQFH

LPSOHPHQWDWLRQ�E\�KHDOWK�SURYLGHUV��%0&�+HDOWK

6HUYLFHV�5HVHDUFK�������

��� .$56��3HGRPDQ�6XUYH\�$NUHGLWDVL�5XPDK

6DNLW��6WDQGDU�3HOD\DQDQ�0HGLV��-DNDUWD�������

��� 8WDUL�$��7KREDUL�-$��0DKHQGUDGKDWD�<���:DUGKDQL

9��� /D]XDUGL� /��� .RHQWMRUR�7�� /DSRUDQ� 6WXGL

$NUHGLWDVL�/HPEDJD�3HOD\DQDQ�.HVHKDWDQ�GDQ

,QVWLWXVL� 3HQGLGLNDQ�7HQDJD�.HVHKDWDQ� �5H�

VHDUFK�5HSRUW��$FFUHGLWDWLRQ�RI�KHDOWK�FDUH�RU�

JDQL]DWLRQ�DQG�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��

+HDOWK�3HUVRQQHO�9�&HQWUDO�-DYD�3URYLQFH�7KH

:RUOG�%DQN�������

��� 8WDULQL�$��0XWX�3HOD\DQDQ�.HVHKDWDQ�GL�,QGR�

QHVLD��6LVWHP�5HJXODVL�\DQJ�5HVSRQVLI��3LGDWR

3HQJXNXKDQ�-DEDWDQ�*XUX�%HVDU�SDGD�)DNXOWDV

.HGRNWHUDQ� 8QLYHUVLDWDV� *DGMDK� 0DGD�

<RJ\DNDUWD�������

��� .$56�� 6WDQGDU�$NUHGLWDVL� 5XPDK� 6DNLW�

-DNDUWD������

��� *LXJOLDQL�&��*DXOW�1��)DUHV�9��-HJX�-��(OHQL�6�

%LJD�-��HW�DO��(YROXWLRQ�RI�SDWLHQWV�¶�FRPSODLQWV

LQ�D�)UHQFK�XQLYHUVLW\�KRVSLWDO��LV�WKHUH�D�FRQWUL�

EXWLRQ�RI�D�ODZ�UHJDUGLQJ�SDWLHQWV�¶�ULJKWV"�%0&

+HDOWK�6HUYLFHV�5HVHDUFK������������

��� &DYH�-��'DFUH�-��'HDOLQJ�ZLWK�FRPSODLQWV��%0-�

�������������

��� 0R�$��(UL�$��%D�)��&RQVWUXFW�YDOLGDWLRQ�RI�DQ

LQVWUXPHQW�WR�PHDVXUH�SDWLHQW�VDWLVIDFWLRQ�ZLWK

SKDUPDF\�VHUYLFHV�LQ�1LJHULDQ�KRVSLWDOV��$IUL�

FDQ�+HDOWK�6FLHQFHV���������������������

��� $EROIRWRXK�0$��$GODQ�$$��4XDOLW\�RI�LQIRUPHG

FRQVHQW�IRU�LQYDVLYH�SURFHGXUHV�LQ�FHQWUDO�6DXGL

$UDELD��,QWHUQDWLRQDO�-RXUQDO�RI�*HQHUDO�0HGL�

FLQH��������������

��� 2JXQGLUDQ�72��$GHEDPRZR�&$��6XUJHRQVó

RSLQLRQV�DQG�SUDFWLFH�RI�LQIRUPHG�FRQVHQW�LQ

1LHULD��-RXUQDO�RI�0HGLFLQH��&LQFLQQDWL���������

�������������

��� 0DUWLH�YDQ�%HX]HNRP��)UHGULN�%RHU��6LPRQH

$NHUERRP�DQG�3DWULFN�+XGVRQ��3DWLHQW�VDIHW\

LQ�WKH�RSHUDWLQJ�URRP����DQ�LQWHUYHQWLRQ�VWXG\

RQ�ODWHQW�ULVN�IDFWRUV��%0&�6XUJHU\�������������

��� 1DVXWLRQ�3&&$��,PSOHPHQWDVL�3URJUDP�3DWLHQW

6DIHW\� GL� 5XPDK� 6DNLW� 8PXP� GL� 'DHUDK

,VWLPHZD�<RJ\DNDUWD�������

��� ,O\DV�<��'HWHUPLQDQ�'LVWULEXVL�'RNWHU�6SHVLDOLV

GL� .RWD�.DEXSDWHQ� ,QGRQHVLD�� -XUQDO�0DQD�

MHPHQ�3HOD\DQDQ�.HVHKDWDQ��������������������

���

��� +H\UDQL�$��0DOHNL�0��0DUQDQL�$%��5DYDJKL�+�

6HGDJKDW�0��-DEEDUL�0��)DUVL�'��.KDMDYL�$��$EGL

=���&OLQLFDO�JRYHUQDQFH�LPSOHPHQWDWLRQ�LQ�D�VH�

OHFWHG�WHDFKLQJ�HPHUJHQF\�GHSDUWPHQW��D�V\V�

WHPV�DSSURDFK��,PSOHPHQWDWLRQ�6FLHQFH��$YDLO�

DEOH�DW��,PSOHPHQWDWLRQ�6FLHQFH������������


