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6$5$1$

/LVW\R�-XOLDQFH���,U��0DULQD�<XVWLDQD�/XELV��0�6L���$JXV�$OH[�<DQXDU��6�7���0�7��

�����3URJUDP�6WXGL�6��7HNQLN�,QGXVWUL��)DNXOWDV�5HND\DVD�,QGXVWUL��8QLYHUVLWDV�7HONRP

�OLVW\RMXOLDQFH#WHONRPXQLYHUVLW\�DF�LG���PDULQD\XVWLDQDOXELV#WHONRPXQLYHUVLW\�DF�LG
�D[\WLIUL#WHONRPXQLYHUVLW\�DF�LG

$EVWUDN
37�0L]DQ� *UDILND� 6DUDQD� PHUXSDNDQ SHUXVDKDDQ� \DQJ� EHUJHUDN� GL� ELGDQJ� SHUFHWDNDQ� EXNX�� 'DODP�
SHQHOLWLDQ�LQL��MHQLV�EXNX�\DQJ�GLWHOLWL�EHUIRNXV�SDGD�EXNX�VRIW�FRYHU��%HUGDVDUNDQ�GDWD�\DQJ�GLGDSDW�GDUL�
SHUXVDKDDQ��WHUGDSDW�SHUPDVDODKDQ�NHWHUODPEDWDQ�SHQJLULPDQ�EXNX�VRIW�FRYHU�KDPSLU�VHWLDS�EXODQ�VHODPD�
WDKXQ� ������ 'HQJDQ� DGDQ\D� SHUPDVDODKDQ� WHUVHEXW�� PHQJJXQDNDQ� SHQGHNDWDQ� OHDQ� PDQXIDFWXULQJ��
GLODNXNDQ� LGHQWLILNDVL�SURVHV�SURGXNVL�PHODOXL�SHPHWDDQ�YDOXH�VWUHDP�PDSSLQJ� �960��FXUUHQW� VWDWH�GDQ�
SURFHVV�DFWLYLW\�PDSSLQJ��3$0���0HODOXL�LGHQWLILNDVL�WHUVHEXW��GLGDSDWNDQ�KDVLO� LGHQWLILNDVL�DGDQ\D�ZDVWH�
ZDLWLQJ� VHEHVDU� ���� 2OHK� NDUHQD� LWX�� SHUOX� GLODNXNDQ� UDQFDQJDQ� SHUEDLNDQ� XQWXN� PHPLQLPDVL� ZDVWH�
ZDLWLQJ��6HODQMXWQ\D��XQWXN�PHQJHWDKXL�DNDU�SHQ\HEDE�ZDVWH�ZDLWLQJ��GLODNXNDQ�LGHQWLILNDVL�PHQJJXQDNDQ�
ILVKERQH� GLDJUDP� GDQ� �� ZK\¶V�� 7DKDS� SHQ\HOHVDLDQ� PDVDODK� XQWXN� DNDU� SHQ\HEDE� ZDVWH� ZDLWLQJ�
PHQJJXQDNDQ�WRROV�PDQXIDFWXULQJ��VDODK�VDWXQ\D�DGDODK�60('�
8VXODQ� UDQFDQJDQ� SHUEDLNDQ� XQWXN� PHPLQLPDVL� ZDVWH� ZDLWLQJ� SDGD� ZRUNVWDWLRQ� SHQFHWDNDQ DGDODK�
SHQDPEDKDQ� RSHUDWRU� XQWXN� DNWLYLWDV� FKDQJHRYHU� SHUJDQWLDQ� SODWH�� SHQMDGZDODQ� SHUJDQWLDQ� VSDUHSDUW�
VPDVK�EODQNHW�SDGD�LQWHUYDO�ZDNWX�\DQJ�WHODK�GLWHQWXNDQ��SHPEHULDQ�OHPEDU�FKHFNVKHHW�PDLQWHQDQFH� GDQ�
YLVXDO�FRQWURO�EHUXSD�SRVWHU��%HUGDVDUNDQ�UDQFDQJDQ�XVXODQ�SHUEDLNDQ��VHODQMXWQ\D�GLODNXNDQ�SHPHWDDQ�
YDOXH�VWUHDP�PDSSLQJ��960��IXWXUH�VWDWH VHKLQJJD�GLGDSDW� OHDG�WLPH�EHUNXUDQJ�PHQMDGL���������� GHWLN�
������MDP��

.DWD�.XQFL� %XNX� 6RIW� &RYHU��/HDQ�0DQXIDFWXULQJ��:DVWH�:DLWLQJ�� )LVKERQH�'LDJUDP�� ��:K\¶V�� 9DOXH�
6WUHDP�0DSSLQJ��3URFHVV�$FWLYLW\�0DSSLQJ��60('

$EVWUDFW
37�0L]DQ�*UDILND�6DUDQD�LV�D�SULQWLQJ�ERRNV�FRPSDQ\��7KLV UHVHDUFK�IRFXVHV�RQ�VRIW�FRYHU�ERRNV�SULQWLQJ��
%DVHG�RQ�WKH�GDWD�REWDLQHG�IURP�WKH�FRPSDQ\� WKHUH ZHUH�GHOD\V�RQ�WKH�VRIW�ERRN�GHOLYHU\�LQ�DOPRVW�HYHU\�
PRQWK�LQ�������7KLV SUREOHP�LV�VROYHG�E\�XVLQJ�OHDQ�PDQXIDFWXULQJ�DSSURDFK��LGHQWLILFDWLRQ�RI�SURGXFWLRQ�
SURFHVV�WKURXJK�PDSSLQJ�RI�FXUUHQW�VWUHDP�YDOXH�VWUHDP�PDSSLQJ��960��DQG�SURFHVV DFWLYLW\�PDSSLQJ�
�3$0��� 7KURXJK� WKH� LGHQWLILFDWLRQ�� WKH� UHVXOW� RI� LGHQWLILFDWLRQ� RI� ZDVWH� ZDLWLQJ� LV� ���� 7KHUHIRUH�� LW� LV�
QHFHVVDU\�WR�PDNH�LPSURYHPHQW�SODQ�WR�PLQLPL]H�ZDVWH�ZDLWLQJ��)XUWKHUPRUH��WR�LGHQWLI\�WKH�URRW�FDXVH�RI�
ZDVWH�ZDLWLQJ��LW�LV�QHFHVVDU\�WR�LGHQWLI\�WKH�URRW�FDXVH�RI�ZDVWH�ZDLWLQJ�XVLQJ�ILVKERQH�GLDJUDP�DQG���ZK\
V��
7KH�SUREOHP�VROYLQJ�VWDJH�IRU�WKH�URRW�FDXVHV�RI�ZDVWH�ZDLWLQJ�XVHV RQH�RI�WKH�PDQXIDFWXULQJ�WRROV��60('�
7KH�SURSRVHG�LPSURYHPHQW�SODQ�WR�PLQLPL]H�ZDVWH�ZDLWLQJ�RQ�WKH�SULQWLQJ�ZRUNVWDWLRQ�LV�DGGLQJ�RSHUDWRUV�
IRU�WKH�DFWLYLW\�RI�FKDQJHRYHU�SODWH��VFKHGXOLQJ�RI�UHSODFHPHQW�RI�VPDVK�EODQNHW�VSDUH�SDUW�DW�VSHFLILHG�WLPH�
LQWHUYDO�� JLYLQJ� FKHFNVKHHW�PDLQWHQDQFH� DQG� SURSRVLQJ�SRVWHU� RI� YLVXDO� FRQWURO��%DVHG� RQ� WKH�SURSRVHG�
LPSURYHPHQW�SODQ��WKH�IXWXUH�YDOXH�VWUHDP�PDSSLQJ��960��VWDWH�LV�PDSSHG��DV�WKH�OHDG�WLPH�LV�UHGXFHG�WR�
��������� VHFRQGV������ KRXUV��

.H\ZRUGV��6RIW�&RYHU %RRN��/HDQ�0DQXIDFWXULQJ��:DVWH�:DLWLQJ��)LVKERQH�'LDJUDP����:K\¶V��9DOXH�6WUHDP�
0DSSLQJ��3URFHVV�$FWLYLW\�0DSSLQJ��60('

3HQGDKXOXDQ

37�0L]DQ�*UDILND�6DUDQD�PHUXSDNDQ SHUXVDKDDQ�\DQJ�EHUJHUDN�GL�ELGDQJ�SHUFHWDNDQ�EXNX� 7HUGDSDW���MHQLV�EXNX�
\DQJ�GL�SURGXNVL�ROHK�37�0L]DQ�*UDILND�6DUDQD��VDODK�VDWXQ\D�DGDODK�MHQLV�EXNX�VRIW�FRYHU��6LVWHP�SHPHVDQDQ�
EXNX� GDSDW� GLSHVDQ� VHVXDL� GHQJDQ� VSHVLILNDVL� EXNX� \DQJ� GLPLQWD� ROHK� SHODQJJDQ�� $GDSXQ� VSHVLILNDVL� \DQJ�
GLPDNVXG�EHUXSD�XNXUDQ EXNX��MXPODK�KDODPDQ��NXDQWLWDV�SHVDQDQ��ZDNWX�SHQJLULPDQ��GDQ�MHQLV�FRYHU�EXNX�
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'DODP�NXUXQ�ZDNWX�-DQXDUL������V�G��'HVHPEHU�������37��0L]DQ�*UDILND�6DUDQD�PHQGDSDW�SHVDQDQDQ�
EXNX�VRIW�FRYHU GDQ�PHPSURGXNVL�EXNX�NDWHJRUL�VRIW�FRYHU�VHEDJDLPDQD�SDGD�*DPEDU�� EHULNXW LQL�

*DPEDU����.HWLGDNWHUFDSDLDQ�3URGXNVL�%XNX�6RIW�&RYHU�3HULRGH�-DQXDUL�'HVHPEHU�����

%HUGDVDUNDQ�*DPEDU� ��� KDPSLU� VHWLDS� EXODQ� GL� WDKXQ ����� WHUMDGL� NHWLGDNWHUFDSDLDQ� SURGXNVL� EXNX� VRIW� FRYHU
VHKLQJJD�PHQ\HEDENDQ WHUODPEDWQ\D�ZDNWX�SHJLULPDQ�EXNX�VRIW�FRYHU�XQWXN�EHEHUDSD�SHVDQDQ��.HWHUODPEDWDQ�
SHQJLULPDQ� EXNX� VRIW� FRYHU� NHSDGD� SHODQJJDQ� PHQ\HEDENDQ NRPSODLQ� GDUL� SHODQJJDQ� \DQJ� PHQJDNLEDWNDQ
SHUXVDKDDQ KDUXV�PHQGDSDWNDQ� NRQVHNXHQVL� VDQNVL� NHWHUODPEDWDQ� EHUXSD� SHQHWDSDQ SRWRQJDQ GLVNRQ� ��� GDUL�
KDUJD� EXNX� \DQJ� GLVHSDNDWL� XQWXN� VHWLDS� EXNX�� 'DQ� DNDQ EHUODNX� NHQDLNDQ� VHEHVDU� ��� SHU� KDULQ\D� GHQJDQ�
PDNVLPXP�NHWHUODPEDWDQ�VHODPD���KDUL��7HWDSL��MLND�NHWHUODPEDWDQ PHOHELKL�EDWDV�PDNVLPXP VHODPD���KDUL�� 37�
0L]DQ�*UDILND�6DUDQD� DNDQ�PHODNXNDQ�NHVHSDNDWDQ� OHELK� ODQMXW�GHQJDQ�SHODQJJDQ� 3DGD�7DEHO� ,�� PHUXSDNDQ�
NHWHUODPEDWDQ�ZDNWX�SHQJLULPDQ�EXNX�VRIWFRYHU�GL�WDKXQ������

7DEHO����.HWHUODPEDWDQ�3HQJLULPDQ�%XNX�6RIW�&RYHU ����

%XODQ 5DWD�5DWD�.HWHUODPEDWDQ -XPODK��(NVHPSODU�
0DUHW � ����
$SULO � ����
0HL � ����
-XOL � ����
$JXVWXV � ����
6HSWHPEHU � ���
1RYHPEHU � ����
'HVHPEHU � ����
5DWD�5DWD � ����

%HUGDVDUNDQ�7DEHO���GDSDW�GLOLKDW�EDKZD�WHUMDGL�NHWHUODPEDWDQ�SHQJLULPDQ�KDPSLU�GL�VHWLDS�EXODQQ\D�SDGD�WDKXQ�
������8QWXN�PHPLQLPDVL�SHUPDVDODKDQ� WHUVHEXW��37�0L]DQ�*UDILND�6DUDQD�SHUOX�PHODNXNDQ�UDQFDQJDQ�XVXODQ�
XVXODQ�SHUEDLNDQ�

/HDQ� DGDODK� VXDWX� SHQGHNDWDQ� PDQDMHPHQ� XQWXN� PHQJXUDQJL� ELD\D� RSHUDVLRQDO� PHODOXL� � SHPHULNVDDQ� VHPXD�
EHQWXN� SHPERURVDQ� �ZDVWH�� GDODP� VXDWX� RUJDQLVDVL� GDUL� SHUVSHNWLI� DNKLU� SHODQJJDQ�� 6HWLDS� SURVHV� \DQJ� WLGDN�
EHUQLODL��QRQ�YDOXH�DGGHG��GDUL�SHUVSHNWLI�SHODQJJDQ�KDUXV�GLKDSXV�GDQ�VHWLDS�NHJLDWDQ�GLNDWHJRULDQ�VHEDJDL�QLODL�
WDPEDK��YDOXH�DGGHG��DWDX�WLGDN�EHUQLODL�WDPEDK��QRQ�YDOXH�DGGHG� >�@� 'HQJDQ�DGDQ\D�PDVDODK NHWHUODPEDWDQ�
SHQJLULPDQ��PHQJJXQDNDQ� SHQGHNDWDQ� OHDQ�PDQXIDFWXULQJ�GLODNXNDQ� SHPHWDDQ� YDOXH� VWUHDP�PDSSLQJ� �960��
FXUUHQW� VWDWH�� ,QIRUPDVL� \DQJ�GLGDSDW� GDUL�SHPHWDDQ� YDOXH� VWUHDP�PDSSLQJ� FXUUHQW� VWDWH� DGDODK�ZDNWX� VLNOXV�
�&\FOH�7LPH��GL�VHWLDS�VWDVLXQ�NHUMD��MXPODK�RSHUDWRU�GL�VHWLDS�VWDVLXQ�NHUMD��FKDQJHRYHU�WLPH��ZDNWX�GDUL�DNWLYLWDV��
1RQ�9DOXH�$GGHG�$FWLYLW\� ZDNWX�GDUL�DNWLYLWDV�9DOXH�$GGHG�$FWLYLW\��GDQ�OHDG�WLPH��%HUGDVDUNDQ�SHPHWDDQ�YDOXH�
VWUHDP�PDSSLQJ�\DQJ� WHODK�GLODNXNDQ��GLSHUROHK�EDKZD�ZDNWX�DNWLYLWDV�1RQ�9DOXH�$GGHG� OHELK�EHVDU�GDULSDGD�
ZDNWX�DNWLYLWDV�9DOXH�$GGHG�

.DUHQD� ZDNWX� DNWLYLWDV�1RQ�9DOXH�$GGHG� OHELK� EHVDU� GDULSDGD� ZDNWX� DNWLYLWDV� 9DOXH� $GGHG�� SHUOX� GLODNXNDQ�
LGHQWLILNDVL�PHODOXL�3URFHVV�$FWLYLW\�0DSSLQJ� �3$0��DJDU�GLNHWDKXL�PHQJDSD�QLODL�DNWLYLWDV�1RQ�9DOXH�$GGHG�
WLQJJL�� 3HQJLGHQWLILNDVLDQ� DNWLYLWDV� GDODP� SURVHV� SURGXNVL� EXNX� VRIW� FRYHU� GLODNXNDQ� GHQJDQ� FDUD�
PHQJHORPSRNNDQ� QLODL� DNWLYLWDV� NH� GDODP�9DOXH�$GGHG��1HFHVVDU\�1RQ�9DOXH�$GGHG�� GDQ�1RQ�9DOXH�$GGHG��
$NWLYLWDV�QRQ�YDOXH�DGGHG�\DQJ�WHUGDSDW�SDGD�SURVHV�SURGXNVL�GLNDWHJRULNDQ�VHEDJDL�ZDVWH��3DGD�7DEHO�,�� WHUGDSDW�

� � � � � � � � � �� �� ��

3HUPLQWDDQ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

$NWXDO ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

�.HWLGDNWHUFDSDLDQ ���� ���� ���� ����� ���� ���� ���� ����� ���� ���� ���� �����

6HOLVLK � � ����� ����� ����� � ����� ����� ���� � ����� �����

�

������

������

������

������

������

������
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LQIRUPDVL�WHQWDQJ�PDQD�VDMD�DNWLYLWDV�\DQJ�WHUPDVXN�NH�GDODP�ZDVWH�SDGD�EHEHUDSD�VWDVLXQ�NHUMD�GL�ODQWDL�SURGXNVL�
37�0L]DQ�*UDILND�6DUDQD�

7DEHO����5DQJNXPDQ�$NWLYLWDV�:DVWH

$NWLYLWDV 6WDVLXQ�.HUMD -HQLV�:DVWH
7RWDO�:DNWX�

�GHWLN�
3HUVHQWDVH�

���

0HPEXDQJ�VFUDS

3HPRWRQJDQ
0RWLRQ ������ �����

0HQFDUL� KDVLO�
SRWRQJ� \DQJ� DNDQ�
GLFHWDN
0HQFDUL� KDVLO� OLSDW�
\DQJ�DNDQ�GLVXVXQ 3H\XVXQDQ�LVL

0HQJHOXDUNDQ�SODWH�
NDUHQD� SRVLVL� WLGDN�
WHSDW

3HQFHWDNDQ�
,VL

:DLWLQJ ������� �����

0HPDVXNNDQ� SODWH�
VHVXDL�SRVLVLQ\D
0HQJHOXDUNDQ�SODWH�
NDUHQD�PDVLK�NRWRU
0HPEHUVLKNDQ�
SODWH� NDUHQD� PDVLK�
NRWRU
&HWDN� PXND� ,�
�PHODQMXWNDQ�SURVHV�
FHWDN� \DQJ� WHUKHQWL�
NDUHQD� SODWH� PDVLK�
NRWRU�
3HUJDQWLDQ�SODWH

0HQXQJJX� DQWULDQ�
FRYHU

%LQGLQJ

3HQXPSXNDQ� :,3�
EHUXSD� NHUWDV� KDVLO�
SRWRQJ

3HPRWRQJDQ

,QYHQWRU\ �������� ������
3HQXPSXNDQ� :,3�
EHUXSD� NHUWDV� KDVLO
FHWDN

3HQ\XVXQDQ

3HQXPSXNDQ� :,3�
EHUXSD�EXNX�MDGL

6KULQNLQJ

3HQJHUMDDQ�XODQJ ,QVSHNVL 'HIHFW ������ �����
7RWDO �������� ����

%HUGDVDUNDQ�UDQJNXPDQ�DNWLYLWDV�ZDVWH�SDGD�WDEHO����GDSDW�GLOLKDW�EDKZD�WRWDO�ZDNWX�DNWLYLWDV�QRQ�YDOXH�DGGHG�
VHEHVDU����������GHWLN������MDP���'LGDSDW�EDKZD�XUXWDQ�ZDVWH�GRPLQDQ�GLPXODL�GHQJDQ�ZDVWH�LQYHQWRU\��ZDLWLQJ��
GHIHFW��GDQ�PRWLRQ�

3DGD�SHQHOLWLDQ�LQL�DNDQ�GLIRNXVNDQ�SDGD�ZDVWH�ZDLWLQJ��:DVWH�ZDLWLQJ�PHUXSDNDQ�VHVXDWX�WHUMDGL�NDUHQD�ZDNWX�
PHQXQJJX�\DQJ GDSDW�WHUMDGL�NDUHQD�ZDNWX�ZDNWX�PHQXQJJX�PDQXVLD��PHQXQJJX�PHVLQ�DWDX�PHQXQJJX�EDKDQ�
XQWXN�GLSURVHV >�@�

0HWRGH�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�XQWXN�PHPLQLPDVL�ZDVWH�ZDLWLQJ�VDODK�VDWXQ\D�DGDODK�6LQJOH�0LQXWHV�
([FKDQJH�RI�'LHV��'LPDQD�60('�DGDODK�VHEXDK�SHQGHNDWDQ�GLPDQD�WDUJHWQ\D�EHUWXMXDQ�XQWXN�PHQJXUDQJL�ZDNWX�
VHWXS�KLQJJD�NXUDQJ�GDUL����PHQLW�>�@�

�� 'DVDU�7HRUL�GDQ�0HWRGRORJL
���� /HDQ�0DQXIDFWXULQJV
/HDQ�PDQXIDFWXULQJ�DGDODK�SHQGHNDWDQ�VLVWHPDWLV�XQWXN�PHQJLGHQWLILNDVL�GDQ�PHQJKLODQJNDQ�SHPERURVDQ��\DQJ�
MXJD�GLNHQDO�VHEDJDL�NHJLDWDQ� WLGDN�EHUQLODL� WDPEDK��QRQ�YDOXH�DGGHG��PHODOXL� WHNQLN�SHUEDLNDQ� WHUXV�PHQHUXV�
\DQJ�WHSDW >�@�
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���� :DVWH
:DVWH�GLGHILQLVLNDQ� VHEDJDL� VHWLDS�NHJLDWDQ� \DQJ�SHODQJJDQ� WLGDN�EHUVHGLD� XQWXN�PHPED\DU��+DO� LQL� ELDVDQ\D�
GLJDPEDUNDQ� GDODP� NHJLDWDQ� QLODOL� WDPEDK� �YDOXH� DGGHG�� GLEDQGLQJNDQ� GHQJDQ� NHJLDWDQ� \DQJ� WLGDN� EHUQLODL�
WDPEDK��QRQ�YDOXH�DGGHG���'DODP�SHPEDKDVDQ�LQL�DNDQ�PHQHPXNDQ�SHPERURVDQ��ZDVWH��\DQJ�GLGHILQLVLNDQ�GDODP�
KDO�VHPELODQ NDWHJRUL \DLWX�ZDVWH�WUDQVSRUWDWLRQ�\DQJ�GLVHEDENDQ�NDUHQD�WDWD�OHWDN�IDVLOLWDV�WLGDN�PHPDGDL��DUHD�
SHQ\LPSDQDQ�GDQ�XNXUDQ�EDWFK�\DQJ�EHVDU��ZDVWH�LQYHQWRU\�\DJ�GLVHEDENDQ�NDUHQD�SDVRNDQ�EHUOHELK��ZDVWH�PRWLRQ�
\DQJ�GLVHEDENDQ�NDUHQD�JHUDNDQ�RUDQJ�\DQJ�WLGDN�PHPEHUL�QLODL�WDPEDK��ZDVWH�ZDLWLQJ�\DQJ�GLVHEDENDQ�NDUHQD�
ZDNWX� PHQXQJJX� PDQXVLD�� PHVLQ�� DWDX� EDKDQ� XQWXN� GLSURVHV��ZDVWH� RYHUSURGXFWLRQ� \DQJ� GLVHEDENDQ� NDUHQD�
MXPODK�SURGXN� \DQJ�GLKDVLONDQ�EHUOHELK� DWDX�PHPEXDW� SURGXN� OHELK� FHSDW� GDUL�ZDNWX� \DQJ�GLEXWXKNDQ��ZDVWH�
RYHUSURFHVVLQJ�\DQJ�GLVHEDENDQ�NDUHQD�SURVHV�\DQJ�WLGDN�PHQDPEDK�QLODL�SURGXN��ZDVWH�GHIHFW�\DQJ�GLVHEDENDQ�
NDUHQD�NHFDFDWDQ�\DQJ�WLGDN�GLKDUDSNDQ�SHODQJJDQ��ZDVWH�XQGHUXWLOL]HG�HPSOR\HHV�\DQJ�GLVHEDENDQ�NDUHQD�JDJDO�
XQWXN�PHQJHQDOL�GDQ�PHPDQIDDWNDQ�NHPDPSXDQ�NDU\DZDQ��GDQ�ZDVWH�EHKDYRLU�\DQJ�GLVHEDENDQ�NDUHQD�LQWHUDNVL�
PDQXVLD�>�@�
���� 9DOXH�6WUHDP�0DSSLQJ��960�
9DOXH�6WUHDP�0DSSLQJ� �960��DGDODK� WHNQLN� OHDQ�PDQXIDFWXULQJ�\DQJ�GLJXQDNDQ� XQWXN�PHQGRNXPHQWDVLNDQ��
PHQJDQDOLVD�� GDQ� PHPSHUEDLNL� DOLUDQ� LQIRUPDVL� DWDX� DOLUDQ� PDWHULDO� \DQJ� GLEXWXKNDQ� XQWXN� PHQJHPEDQJNDQ�
SURGXN�DWDX�OD\DQDQ�EDJL�SHODQJJDQ >�@�
���� 3URFHVV�$FWLYLW\�0DSSLQJ��3$0�
3URFHVV� $FWLYLW\� 0DSSLQJ� �3$0�� DGDODK� VHEXDK� WRRO \DQJ� PHQJJDPEDUNDQ� DNWLYLWDV VHFDUD GHWDLO� \DQJ
PHPEHULNDQ�JDPEDUDQ DOLUDQ ILVLN GDUL LQIRUPDVL��ZDNWX� GDQ MDUDN \DQJ�GLEXWXNDQ VHKLQJJD DNDQ WHUGHILQLVL
PDQD DNWLYLWDV \DQJ WLGDN PHPEHULNDQ QLODL WDPEDK��\DQJ�DUWLQ\D�WHUPDVXN�NH�GDODP�SHPERURVDQ��ZDVWH���3DGD�
SURFHVV� DFWLYLW\�PDSSLQJ� �3$0��� EHEHUDSD� QRWDVL� \DQJ� GLJXQDNDQ� \DLWX� RSHUDVL� �2��� LQVSHNVL� �,��� GHOD\� �'���
WUDQVSRUWDVL��7���GDQ�SHQ\LPSDQDQ��6��>�@�
���� 2SHUDWLRQ�SURFHVV�&KDUW��23&�
2SHUDWLRQ�3URFHVV�&KDUW DWDX�3HWD�$OLUDQ�SURVHV� DGDODK� VXDWX�GLDJUDP�\DQJ�PHQXQMXNNDQ�XUXWDQ�XUXWDQ�GDUL�
RSHUDVL��SHPHULNVDDQ��GDQ�SHQ\LPSDQDQ�\DQJ�WHUMDGL�VHODPD�VDWX�SURVHV�DWDX�SURVHGXU�\DQJ�VHGDQJ�EHUODQJVXQJ��
'LGDODPQ\D� WHUGDSDW� LQIRUPDVL�LQIRUPDVL�\DQJ�GLSHUOXNDQ�XQWXN�DQDOLVLV�VHSHUWL�ZDNWX�\DQJ�GLEXWXKNDQ�GDODP�
VXDWX�SURVHV�VHUWD�MDUDN�SHUSLQGDKDQ�\DQJ�WHUMDGL >�@�
���� )LVKERQH�'LDJUDP
)LVKERQH�GLDJUDP�DGDODK�JDPEDUDQ�YLVXDO�XQWXN�PHQHPXNDQ�SHQ\HEDE�PDVDODK� 3HQ\HEDE�WHUMDGLQ\D�PDVDODK�
GLFDQWXPNDQ�GDODP�EHQWXN�WXODQJ�LNDQ�GDQ�GDPSDN�DWDX�HIHN�GLFDQWXPNDQ�GDODP�EHQWXN�NHSDOD� LNDQ�VHKLQJJD�
GLNHQDO�VHEDJDL�GLDJUDP�WXODQJ�LNDQ�>�@�
���� ��:K\¶V
$QDOLVLV���ZK\�DGDODK�DODW�VHGHUKDQD�QDPXQ�FHSDW�XQWXN�PHQJXQJNDS�DNDU�PDVDODK��VHKLQJJD�GDSDW�PHPHFDKNDQ�
PDVDODK� VHFDUD� NHVHOXUXKDQ��$QDOLVLV� DNDU� SHQ\HEDE� \DQJ� SDOLQJ� HIHNWLI� ELOD� MDZDEDQ� GDWDQJ� GDUL� RUDQJ� \DQJ�
PHPLOLNL� SHQJDODPDQ� GDUL� SURVHV� \DQJ� VHGDQJ� GLSHULNVD�� ��ZK\� GLJXQDNDQ� XQWXN�PHQHQWXNDQ� DNDU� SHQ\HEDE�
PDVDODK�GLPDQD�PDVDODK�WHUVHEXW�PHOLEDWNDQ�IDNWRU�PDQXVLD >�@�
���� �:�+
0HWRGH��:�+��0HWRGH�.LSOLQJ��VXGDK�GLJXQDNDQ�VHFDUD�OXDV�GDQ�GLDQJJDS�VHEDJDL�SHQGHNDWDQ�\DQJ�HIHNWLI�XQWXN�
PHQJXPSXONDQ�GDQ�PHQ\DMLNDQ�LQIRUPDVL��0HWRGH�LQL�GLJXQDNDQ�GDODP�EHUEDJDL�SURIHVL�GDQ�VLWXDVL��WLGDN�KDQ\D�
XQWXN�PHPDKDPL�GDQ�PHQMHODVNDQ�KDPSLU�VHPXD�PDVDODK�DWDX�LVX��WHWDSL�MXJD�XQWXN�PHQJDWXU�SHQXOLVDQ�ODSRUDQ��
DUWLNHO��DWDX�EDKNDQ�VHOXUXK�EXNX���:�+�EHULVL���NDWD�SHUWDQ\DDQ�GDVDU�GDODP�PHQGDSDWNDQ�LQIRUPDVL���ZKDW��DSD���
ZKHQ��NDSDQ���ZKHUH��GLPDQD���ZK\��NHQDSD���ZKR��VLDSD���GDQ�KRZ� �EDJDLPDQD� >�@�
���� :DNWX�6LNOXV
:DNWX�VLNOXV�DGDODK�ZDNWX�\DQJ�GLEXWXKNDQ�XQWXN�PHQJKDVLONDQ���XQLW�SURGXN��SDGD�VXDWX�VWDVLXQ�NHUMD��\DQJ�
WLGDN�ODLQ�DGDODK�ZDNWX�SHQ\HOHVDLDQ�UDWD�UDWD�VHODPD�SHQJXNXUDQ >�@�
����� &KDQJHRYHU
&KDQJHRYHU�DGDODK�SHQJDWXUDQ�WHUWHQWX�\DQJ�KDUXV�GLODNXNDQ�VHEHOXP�PHPXODL�RSHUDVL�\DQJ�EHUEHGD��6HULQJNDOL�
SURVHGXU�SHQJDWXUDQ�FKDQJHRYHU�PHQJDWXU�VHVXDWX�\DQJ�VDPD�EHUXODQJ�XODQJ��7HUGDSDW�WLJD�MHQLV�XWDPD�SURVHGXU�
FKDQJHRYHU� \DQJ� GLODNXNDQ� GL� SDEULN� \DLWX� H[FKDQJLQJ� GLHV� DQG� EODGHV��PHQJXEDK� SDUDPHWHU� VWDQGDUV�� GDQ�
PHUXEDK�EDJLDQ�SHUDNLWDQ�DWDX�EDKDQ�ODLQQ\D�>�@�
����� 6LQJOH�0LQXWHV�([FKDQJHV�RI�'LHV��60('�
6LQJOH�0LQXWHV�([FKDQJHV� RI�'LHV� �60('�� DGDODK� SHQGHNDWDQ� GLPDQD� WDUJHWQ\D� EHUWXMXDQ� XQWXN�PHQJXUDQJL�
ZDNWX�VHWXS�KLQJJD�NXUDQJ�GDUL����PHQLW�>�@�
�����0HDQ�7LPH�WR�)DLOXUH�GDQ�0HDQ�7LPH�WR�5HSDLU��077)�GDQ�0775�
077)�DWDX�PHDQ�WLPH�WR�IDLOXUH DGDODK�UDWD�UDWD�VHODQJ�ZDNWX�NHUXVDNDQ�PHVLQ�GDUL�VXDWX�GLVWULEXVL�NHUXVDNDQ�
GLPDQD�UDWD�UDWD�ZDNWX�LQL�PHUXSDNDQ�HNVSHNWDVL�WHUMDGLQ\D�NHUXVDNDQ�XQLW�LGHQWLN�\DQJ�EHURSHUDVL�SDGD�NRQGLVL�
QRUPDO��6HGDQJNDQ��0775�DWDX�PHDQ�WLPH�WR�UHSDLUPHUXSDNDQ�UDWD�UDWD�ZDNWX�VXDWX�NRPSRQHQ�GLSHUEDLNL�VDPSDL�
EHUIXQJVL�NHPEDOL >�@�
5XPXV�077)�GDQ�0775��
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�� 'LVWULEXVL�1RUPDO
077)���0775� ��� ���

�� 'LVWULEXVL�(NVSRQHQVLDO

077)���0775� �
ଵ

ఒ
���

GHQJDQ�Ȝ� �/DPEGD
�� 'LVWULEXVL�:HLEXOO

�����ڴ�]�ڦ� ����0775(077
ଵ

ఉ
� ���

GHQJDQ��WD)� �ڦ�
�QLODL�GDUL�WDEHO�GLVWULEXVL�*DPPD �ڴ

����� 0RGHO�.RQVHSWXDO
0RGHO�NRQVHSWXDO EHULVL�PHQJHQDL�SHQMHODVDQ�YDULDEHO�SHQHOLWLDQ�GDQ�NHWHUNDLWDQ�DQWDU�YDULDEHO� 3DGD�JDPEDU���
PHUXSDNDQ�PHWRGH�NRQVHSWXDO�GDODP�SHQHOLWLDQ

'DWD�3URGXNVL�
-DQXDUL�
'HVHPEHU�
����

:DNWX�6LNOXV�
3URGXNVL

8UXWDQ�3URVHV�
3URGXNVL

-XPODK�
2SHUDWRU

'DWD�5XVDN�
0HVLQ�&HWDN

'DWD�
'HPDQG

&XUUHQW�6WDWH�0DSSLQJ

9DOXH�6WUHDP�0DSSLQJ

3URFHVV�$FWLYLW\�
0DSSLQJ

)DNWRU�3HQ\HEDE�
:DVWH�:DLWLQJ

)LVKERQH�
'LDJUDP

��:K\

9DOXH�6WUHDP�0DSSLQJ

)XWXUH�6WDWH�0DSSLQJ

5DQFDQJDQ�8VXODQ�3HUEDLNDQ�
XQWXN�0LQLPDVL�:DVWH�

:DLWLQJ

-DP�.HUMD�
3HUXVDKDDQ

$QDOLVLV�)DNWRU�
3HQ\HEDE�
:DVWH�:DLWLQJ

�:�+

*DPEDU����0RGHO�.RQVHSWXDO

����� 6LVWHPDWLND�3HPHFDKDQ�0DVDODK
�� 7DKDS�3HQJXPSXODQ�'DWD

7DKDS� SHQJXPSXODQ� GDWD� DGDODK� NHJLDWDQ� SHQJXPSXODQ� \DQJ� GLODNXNDQ� GHQJDQ� WHNQLN� WHUWHQWX� GDQ�
PHQJJXQDNDQ�DODW� WHUWHQWX�\DQJ�VHULQJ�GLVHEXW� LQVWUXPHQ�SHQHOLWLDQ� 'DWD�\DQJ�GLNXPSXONDQ�EHUXSD�
ZDNWX� SURGXNVL�� 6,32&�� XUXWDQ� SURVHV� SURGXNVL��ZDNWX� VLNOXV� SURGXNVL�� GDQ� GDWD� KLVWRULV� NHUXVDNDQ�
PHVLQ�

�� 7DKDS�3HQJRODKDQ�'DWD
7DKDS�SHQJRODKDQ�GDWD�DGDODK�WDKDS�GLPDQD�GDWD�\DQJ�GLNXPSXONDQ NHPXGLDQ�GLODNXNDQ�SHQJRODKDQ
GDQ� GLLQWHUSUHWDVLNDQ� GDQ� GLDQDOLVLV� OHELK� ODQMXW�� 3URVHV� SHQJRODKDQ� GDWD� \DLWX� SHQJXNXUDQ� ZDNWX��
SHPHWDDQ�YDOXH�VWUHDP�PDSSLQJ�FXUUHQW�VWDWH��SHPHWDDQ�SURFHVV�DFWLYLW\�PDSSLQJ�FXUUHQW�VWDWH��DQDOLVLV�
SHQ\HEDE�ZDVWH�ZDLWLQJ�PHQJJXQDNDQ ILVKERQH�GLDJUDP�GDQ���ZK\¶V��PHUDQFDQJ�XVXODQ�SHUEDLNDQ��GDQ�
SHQJJDPEDUDQ�YDOXH�VWUHDP�PDSSLQJ�FXUUHQW�VWDWH�

�� 7DKDS�$QDOLVLV�
7DKDS�DQDOLVLV�DGDODK�WDKDS�DQDOLVLV�UDQFDQJDQ�\DQJ�WHODK�GLEXDW \DLWX�DQDOLVLV�SHUEDQGLQJDQ�HNOHELKDQ�
GDQ�NHNXUDQJDQ�UDQFDQJDQ�XVXODQ�SHUEDLNDQ�GDQ�DQDOLVLV�SHUEDQGLQJDQ�FXUUHQW�VWDWH�PDSSLQJ�GDQ�IXWUH�
VWDWH�PDSSLQJ�

�� 7DKDS�6DUDQ�GDQ�.HVLPSXODQ
7DKDS�WHUNDKLU�SHQHOLWLDQ�LQL�DGDODK�UHNRPHQGDVL�GHQJDQ�PHPEHULNDQ NHVLPSXODQ�GDQ�VDUDQ�GDUL�KDVLO�
SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�GHQJDQ�SHQGHNDWDQ�OHDQ�PDQXIDFWXULQJ�
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�� 3HPEDKDVDQ
���� 3HPHWDDQ�9DOXH�6WUHDP�0DSSLQJ�FXUUHQW�VWDWH
3DGD�SHQJLGHQWLILNDVLDQ�SURVHV�SURGXNVL�PHQJJXQDNDQ YDOXH�VWUHDP�PDSSLQJ�\DQJ GLODNXNDQ�GL�ODQWDL�SURGXNVL�
EXNX�VRIWFRYHU�37�0L]DQ�*UDILND�6DUDQD�EHUWXMXDQ�XQWXN PHQJHWDKXL� UDQJNDLQ�DNWLYLWDV SDGD�SHUXVDKDDQ�GDUL�
VXSSOLHU�KLQJJD�SURGXN�VDPSDL�NH WDQJDQ�NRQVXPHQ� %HUGDVDUNDQ�SHPHWDDQ�YDOXH�VWUHDP�PDSSLQJ�GLGDSDW�OHDG�
WLPH� VHEHVDU� ��������� GHWLN ������ MDP��� GHQJDQ�ZDNWX� DNWLYLWDV� YDOXH� DGGHG� VHEHVDU� ������� GHWLN� GDQ�ZDNWX�
DNWLYLWDV�QRQ�YDOXH�DGGHG�VHEHVDU����������GHWLN��.DUHQD�SHUEHGDDQ�ZDNWX�DNWLYLWDV�YDOXH�DGGHG�GDQ�QRQ�YDOXH�
DGGHG� FXNXS� VLJQLILNDQ� PDND� GLGXJD� WHUGDSDW� NHJLDWDQ� QRQ�YDOXH�DGGHG� SDGD� SURVHV� SURGXNVL� \DQJ� ELVD�
GLPLQLPDVL�DWDX�GLKLODQJNDQ�

6XSSOLHU

0HVLQ�3RWRQJ�,WRK

&7� ������



&2� �������



 ��

0HVLQ�&HWDN�,VL

&7��� �������



&2�� �����



0HVLQ�/LSDW

&7���� �������

&2��� �������

 ��

0HVLQ�.XPSOLW 0HVLQ�%LQGLQJ 0HVLQ�3RWRQJ���6LVL 3HPHULNVDDQ 0HVLQ�6KULQN 3DFNLQJ

0HVLQ�&HWDN�&RYHU

&7����� ��

&2���� ��

 ��

&7���� ��������

&2��� �������

&7��� �������

&2��� �������

&7���� ������

&2��� �������

&7��� ������

&2��� ������

&7��� �������

&2��� ������

&7��� �������

&2��� ������

6KLSSLQJ

3URGXFWLRQ�+HDG

0DQDMHPHQ�
3HUXVDKDDQ

2UGHU�3ODQ�
3URGXFW�6SHF

2UGHU�3ODQ�
3URGXFW�6SHF

������
19$ ��������
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��������
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�������
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��������

������
�������

������
��������

������
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�����
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 ��

9$

&XVWRPHU

������
�����

/HDG�7LPH ���������

 ��  ��  ��  ��  ��  ��

*XGDQJ�3ODW

&7����� �

&2���� �

 ��

3UD�&HWDN

&7����� ��

&2���� �

 ��

Ͳ

Ͳ

Ͳ

Ͳ

���������
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*DPEDU����9DOXH 6WUHDP�0DSSLQJ�FXUUHQW�VWDWH

���� 3HPHWDDQ�3URFHVV�$FWLYLW\�0DSSLQJ
%HUGDVDUNDQ�SHPHWDDQ�YDOXH�VWUHDP�PDSSLQJ�\DQJ� WHODK�GLODNXNDQ��GLSHUROHK�EDKZD�ZDNWX�DNWLYLWDV�1RQ�
9DOXH�$GGHG� OHELK�EHVDU�GDULSDGD�ZDNWX�DNWLYLWDV�9DOXH�$GGHG� .DUHQD�ZDNWX�DNWLYLWDV�1RQ�9DOXH�$GGHG�
OHELK� EHVDU� GDULSDGD� ZDNWX� DNWLYLWDV� 9DOXH� $GGHG�� SHUOX� GLODNXNDQ� LGHQWLILNDVL� PHODOXL� 3URFHVV� $FWLYLW\�
0DSSLQJ��3$0��DJDU�GLNHWDKXL�PHQJDSD�QLODL�DNWLYLWDV�1RQ�9DOXH�$GGHG�WLQJJL��3HQJLGHQWLILNDVLDQ�DNWLYLWDV�
GDODP�SURVHV�SURGXNVL�EXNX�VRIW�FRYHU�GLODNXNDQ�GHQJDQ�FDUD�PHQJHORPSRNNDQ�QLODL�DNWLYLWDV�NH�GDODP�9DOXH�
$GGHG��1HFHVVDU\�1RQ�9DOXH�$GGHG��GDQ�1RQ�9DOXH�$GGHG� 3DGD�7DEHO�� GDSDW�GLOLKDW� ULQJNDVDQ�SURFHVV�
DFWLYLW\�PDSSLQJ�

7DEHO����5LQJNDVDQ�3URFHVV�$FLYLW\�0DSSLQJ
/HDG�7LPH ��������
7RWDO�9DOXH�$GGHG ������
��9DOXH�$GGHG �����
7RWDO�1HFHVVDU\�1RQ�9DOXH�$GGHG �������
��1HFHVVDU\�1RQ�9DOXH�$GGHG ������
7RWDO�1RQ� 9DOXH�$GGHG ��������
��1RQ� 9DOXH�$GGHG ������

���� ,GHQWLILNDVL�$NDU�3HQ\HEDE�:DVWH�:DLWLQJ

0DQ

3HNHUMDDQ�KDQ\D�
GLODNXNDQ�ROHK�VDWX�
RSHUDWRU

0HQXQJJX�RSHUDWRU�
PHODNXNDQ�SURVHV�
SHUJDQWLDQ�SODWH
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0DFKLQH

6SDUHSDUW�VPDVK�
EODQNHW UXVDN

0HQXQJJX�RSHUDWRU�
PHPEHUVLKDQ�SODWH \DQJ�

PDVLK�NRWRU�VDDW�
SURGXNVL

0DQ

2SHUDWRU�VDODK�
PHPDVDQJNDQ SODWH

0HQXQJJX�RSHUDWRU�
PHQJHOXDUNDQ�SODWH�

NDUHQD�SRVLVL�
SHPDVDQJDQ�WLGDN�WHSDW

*DPEDU�� 'LDJUDP�)LVKERQH

7DEHO����$QDOLVLV���:K\¶V

$NDU�0DVDODK :K\���� :K\���� :K\���� :K\����
0HQXQJJX�2SHUDWRU�
VDDW�0HODNXNDQ�
3URVHV�3HUJDQWLDQ�

3ODWH

6HWXS�3HUJDQWLDQ�
3ODWH ODPD��OHELK�GDUL�

���PHQLW�

3HNHUMDDQ�KDQ\D�
GLODNXNDQ�ROHK�
VDWX�RSHUDWRU � �

0HQXQJJX�
3HPEHUVLKDQ�3ODWH�
\DQJ�0DVLK�.RWRU�
6DDW�3URGXNVL

&HWDNDQ�\DQJ�
GLKDVLONDQ�

PHQLPEXONDQ�EHUFDN�

6SDUHSDUW�
VPDVK�EODQNHW�

UXVDN

:DNWX�
NHUXVDNDQ�
VSDUHSDUW�

WLGDN�GLNHWDKXL

7LGDN�WHUGDSDW�
UHQFDQD�

SHQMDGZDODQ�
VSDUHSDUW

0HQXQJJX�2SHUDWRU�
PHQJHOXDUNDQ�3ODWH�
NDUHQD�3HPDVDQJDQ�

7LGDN�7HSDW

2SHUDWRU�NXUDQJ�WHOLWL�
PHPSHUKDWLNDQ�SRVLVL�
SHPDVDQJDQ�SODWH

7LGDN�DGD�
SHUDWXUDQ�GDODP�
PHPDVDQJNDQ�

SODWH � �

��� 5DQFDQJDQ�8VXODQ�3HUEDLNDQ
7DEHO����5DQFDQJDQ�8VXODQ�3HUEDLNDQ

3HUPDVDODKDQ $NDU�3HQ\HEDE 8VXODQ�3HUEDLNDQ

0HQXQJJX�2SHUDWRU�VDDW�
0HODNXNDQ�3URVHV�
3HUJDQWLDQ�3ODWH

3HNHUMDDQ�KDQ\D�
GLODNXNDQ�ROHK�VDWX�

RSHUDWRU

3HQDPEDKDQ�RSHUDWRU�SDGD�NHJLDWDQ�
FKDQJHRYHU��PHPLQLPDVL�ZDNWX�FKDQJHRYHU�

GHQJDQ�60('�

0HQXQJJX�3HPEHUVLKDQ�
3ODWH�\DQJ�0DVLK�.RWRU�6DDW�

3URGXNVL

7LGDN�WHUGDSDW�UHQFDQD�
SHQMDGZDODQ�VSDUHSDUW

3HQMDGZDODQ�SHUEDLNDQ�VSDUHSDUW�VPDVK�
EODQNHW�XQWXN�SODWH�GDQ�OHPEDU�PDLQWHQDQFH�

EHUXSD�FKHHFNVKHHW�

0HQXQJJX�2SHUDWRU�
PHQJHOXDUNDQ�3ODWH�NDUHQD�
3HPDVDQJDQ�7LGDN�7HSDW

7LGDN�DGD�SHUDWXUDQ�
GDODP�PHPDVDQJNDQ�

SODWH

9LVXDO�&RQWURO�EHUXSD�GLVSOD\�\DQJ�ELVD�
PHQJLQJDWNDQ�RSHUDWRU
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��� 3HUEDQGLQJDQ�&XUUHQW�6WDWH�GHQJDQ�)XWXUH�6WDWH

7DEHO��� 3HUEDQGLQJDQ�&XUUHQW�6WDWH�GDQ�)XWXUH�6WDWH
&XUUHQW
6WDWH

)XWXUH�
6WDWH

/HDG�7LPH �GHWLN� �������� ���������
9DOXH�$GGHG�$FWLYLW\ �GHWLN� ������ ������
1RQ�9DOXH�$GGHG�$FWLYLW\ �GHWLN� �������� ��������

�� .HVLPSXODQ
�� 3HQ\HEDE�ZDVWH�ZDLWLQJ�SDGD�SURVHV�SURGXNVL�EXNX�VRIW�FRYHU� GL�37�0L]DQ�*UDILND�6DUDQD�DGDODK��

D� 2SHUDWRU� PHODNXNDQ� SURVHV� SHUJDQWLDQ� SODWH�� SHUPDVDODKDQ� WHUVHEXW� GLVHEDENDQ� NDUHQD�
SHNHUMDDQ�WHUVHEXW�KDQ\D�GLODNXNDQ�ROHK�VDWX�RSHUDWRU�

E� 2SHUDWRU�PHPEHUVLKDQ�SODWH�VDDW�SURGXNVL��SHUPDVDODKDQ�WHUVHEXW�GLVHEDENDQ�NDUHQD��VSDUHSDUW�
VPDVK�EODQNHW�UXVDN�GDQ�EHOXP�DGD�WLQGDNDQ�SHUEDLNDQ�

F� 2SHUDWRU�PHQJHOXDUNDQ�3ODWH�NDUHQD�SHPDVDQJDQ�WLGDN�WHSDW��SHUPDVDODKDQ�WHUVHEXW�GLVHEDENDQ�
NDUHQD�WLGDN�DGDQ\D�SHULQJDWDQ�PHQJHQDL�SHQWLQJQ\D�PHPDVDQJ�SODWH�GHQJDQ�EHQDU�

�� 8VXODQ�UDQFDQJDQ�SHUEDLNDQ�XQWXN�PHPLQLPDVL�ZDVWH�ZDLWLQJ�WHUVHEXW��\DLWX�
D��0HODNXNDQ�SHQDPEDKDQ�RSHUDWRU�SDGD�NHJLDWDQ�FKDQJHRYHU�SHUJDQWLDQ�SODWH�XQWXN PHPLQLPDVL

DWDX� PHPSHUFHSDW� ZDNWX� SHUJDQWLDQ� SODWH GHQJDQ� PHQDPEDKNDQ� MRE� XQWXN� RSHUDWRU� IHHGHU�
NHUWDV�� 6HKLQJJD� SURVHV� SHUJDQWLDQ� SODWH� ELVD� GLODNXNDQ� ROHK� GXD� RSHUDWRU�� \DLWX� RSHUDWRU�
SHQJRSHUDVLDQ�PHVLQ�FHWDN�GHQJDQ�GLEDQWX�ROHK�RSHUDWRU�IHHGHU�NHUWDV��3HPLOLKDQ�RSHUDWRU�IHHGHU�
NHUWDV�XQWXN�PHPEDQWX�RSHUDWRU�SHQJRSHUDVLDQ�PHVLQ�PHODNXNDQ�VHWXS�SHUJDQWLDQ�SODWH�NDUHQD�
ZDNWX�NRVRQJ�RSHUDWRU�IHHGHU�OHELK�EDQ\DN�GDQ�PDVLK�EHNHUMD�GDODP�VDWX�DUHD�PHVLQ�

E��0HPEXDW�LQWHUYDO�ZDNWX�NHUXVDNDQ�VSDUHSDUW�VPDVK�EODQNHW�EHUGDVDUNDQ�GDWD�KLVWRULV� NHUXVDNDQ
PHVLQ�DJDU�ELVD�PHODNXNDQ�SHQMDGZDODQ�UXWLQ�SHUJDQWLDQ�VSDUHSDUW�VPDVK�EODQNHW�GDQ�PHPEXDW�
OHPEDU�FKHFNVKHHW�DJDU�RSHUDWRU�PHQJHWDKXL�ZDNWX�SHUJDQWLDQ� VSDUHSDUW�VHVXDL�SDGD� LQWHUYDO�
ZDNWX�\DQJ�WHODK�GLWHQWXNDQ�

F��3HPEHULDQ�YLVXDO�FRQWURO�EHUXSD�GLVSOD\�SRVWHU�VHEDJDL�SHQJLQJDW��DJDU�RSHUDWRU�PHPDVDQJNDQ�
SODWH GL�SRVLVL�\DQJ�WHSDW�VHEHOXP�PHODNXNDQ�SURGXNVL�

�� %HUGDVDUNDQ�SHPHWDDQ�YDOXH�VWUHDP�PDSSLQJ�IXWXUH�VWDWH�OHDG�WLPH�EHUNXUDQJ�VHEHVDU���������GHWLN
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