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7KLV� VWXG\� DLPV� WR� GHVFULEH� ���� SODQQLQJ� WR� LPSURYH� ZULWLQJ� VNLOO� WKURXJK�
FRRSHUDWLYH� 67$'� W\SH� FRRSHUDWLYH� VWUDWHJ\� RI� FODVV� ;,,� ,3$� �� 60$� 1HJHUL� ��
3DVDQJND\X�3DVDQJND\X�5HJHQF\������WKH�LPSOHPHQWDWLRQ�RI�LPSURYLQJ�ZULWLQJ�VNLOO�
WKURXJK� 67$'� W\SH� FRRSHUDWLYH� VWDWHJL� �� ,3$� �� 60$� 1HJHUL� �� 3DVDQJND\X�
3DVDQJND\X�UHJHQF\��DQG�����DVVHVVPHQW�LPSURYLQJ�ZULWLQJ�VNLOO�WKURXJK�FRRSHUDWLYH�
W\SH�67$'�VWUDWHJ\�RI�JUDGH�;,,�VWXGHQWV�,3$���60$�1HJHUL���3DVDQJND\X��7KLV�
UHVHDUFK�LV�D�W\SH�RI�&ODVVURRP�$FWLRQ�5HVHDUFK��37.���7KLV�UHVHDUFK�ZDV�FRQGXFWHG�
DW�60$�1HJHUL���3DVDQJND\X�3DVDQJND\X�5HJHQF\� WKDW� LV�FODVV�;,,�,3$���7KLV�
UHVHDUFK�GDWD�LQ�WKH�IRUP�RI�TXDQWLWDWLYH�GDWD�WKDW�LV�UHVXOW�RI�VWXGHQW�ZULWLQJ��HVVD\��
DQG�TXDOLWDWLYH�GDWD�FROOHFWHG�E\�XVLQJ�LQVWUXPHQW��7KH�LQVWUXPHQW�RI�WKLV�UHVHDUFK�LV�
WHVW� DQG� QRQWHV�� W\SH� RI� WHVW� XVHG� LV� ZULWLQJ� DFWLYLW\�� ZKLOH� QRQWHV� LQ� WKH� IRUP� RI�
REVHUYDWLRQ�JXLGDQFH��GRFXPHQWDWLRQ�VWXG\��DQG�LQWHUYLHZ��7KH�UHVXOW�RI�WKH�UHVHDUFK�
VKRZV� WKDW� LQ� LPSURYLQJ� ZULWLQJ� VNLOO� WKURXJK� 67$'� W\SH� FRRSHUDWLYH� VWDWHJLDO�
VWUDWHJ\� ,3$� �� 60$� 1HJHUL� �� 3DVDQJND\X� 3DVDQJND\X� UHJHQF\� LQ� WKH� VWDJH� RI�
SODQQLQJ��LPSOHPHQWDWLRQ��DQG�DVVHVVPHQW�RI�F\FOH�,�KDYH�QRW�PD[LPL]HG�EHFDXVH�RI�
REVWDFOHV� IDFHG�E\� WHDFKHUV�DQG�VWXGHQWV� LQ� OHDUQLQJ��+RZHYHU�� LQ� WKH� VHFRQG�F\FOH� RI�
LPSOHPHQWDWLRQ�SODQQLQJ��DQG�DVVHVVPHQW�FDQ�EH�PD[LPL]HG�ZLWK�WKH�OLPLWDWLRQ�RI�DOO�
WKH�REVWDFOHV�H[SHULHQFHG�LQ�WKH�ILUVW�F\FOH�VR�WKDW�VWXGHQWV
�ZULWLQJ�VNLOOV�KDYH�D�JRRG�
FKDQJH�� RU� LQFUHDVH��7KXV��67$'� W\SH� FRRSHUDWLYH� VWUDWHJ\� FDQ� LPSURYH� WKH�ZULWLQJ�
VNLOO�RI�JUDGH�;,,�VWXGHQWV�,3$��60$�1HJHUL���3DVDQJND\X�3DVDQJND\X�UHJHQF\��
�
.H\ZRUGV���,PSURYHPHQW��:ULWLQJ�6NLOOV��67$'�7\SH�&RRSHUDWLYH�6WUDWHJ\�
�
�
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.HWHUDPSLODQ�PHQXOLV�VHEDJDL�VXDWX�NHWHUDPSLODQ�EHUEDKDVD�SURGXNWLI�
PHUXSDNDQ�VXDWX�KDO�\DQJ�SDOLQJ�NRPSOHNV�\DQJ�PHPEXWXKNDQ�EHEHUDSD�V\DUDW�
SHQJXDVDDQ� NRVDNDWD�� NDWDWDEDKDVDDQ�� NHWHUDPSLODQ� PHQ\XVXQ� GDQ�
PHUDQJNDLNDQ�JDJDVDQ��VHUWD�PHQJHPEDQJNDQ�JDJDVDQ��GDODP�VXDWX�NHEXWXKDQ�
\DQJ� ORJLV�� SDGDW� GDQPXGDK�GLSDKDPL��2OHK�NDUHQD� LWX�� VLVZD� VDQJDW� GLWXQWXW�
GDSDW�PHQJXDVDL� DVSHN�DVSHN� \DQJ�PHPXDW� GDODP� NHWHUDPSLODQ�PHQXOLV� DJDU�
GDSDW�PHQHUDQJNDQ� JDJDVDQQ\D� VHFDUD� WHUSDGX�GDQ� GDODP�EDKDVD� \DQJ� GDSDW�
GLPHQJHUWL�ROHK�SHPEDFDQ\D��

.HJLWDQ�PHQXOLV�PHUXSDNDQ�NHJLDWDQ�\DQJ�GDSDW�PHQJJXQDNDQ�SURVHV�
EHUSLNLU�� 3URVHV� EHUSLNLU� WHUVHEXW� GLODNXNDQ� SHQXOLV� GDODP� GXD� KDO�� \DNQL� DSD�
GDQ�EDJDLPDQD� FDUD�PHQXOLV��$SD�\DQJ�GLWXOLV� EHUNDLWDQ� GHQJDQ� JDJDVDQ� DWDX�
PDWHUL� \DQJ� DNDQ� GLWXOLV�� VHGDQJ� EDJDLPDQD� FDUD� PHQXOLV� EHUNDLWDQ� GHQJDQ�
SHQJHPEDQJDQ� JDJDVDQ�� � 3URVHV� PHQJJDOL� PDWHUL� \DQJ� DNDQ� GLWXOLV� GLODNXNDQ�
PHODOXL� NHJLDWDQ� SHPLOLKDQ� WRSLN�� SHQJXPSXODQ� EDKDQ�� SHUHQFDQDDQ� SHQDWDDQ�
WXOLVDQ��SHQHWDSDQ�WXMXDQ�PHQXOLV�GDQ�SHQJHPEDQJDQ�JDJDVDQ��6HMDODQ�GHQJDQ�
SHUQ\DWDDQ� WHUVHEXW��(QUH� �������PHQJDWDNDQ�EDKZD� VDODK� VDWX� WXJDV� SHQWLQJ�
VHRUDQJ� SHQXOLV� LDODK� PHQJXDVDL� FDUD� PHQXOLV� GDQ� EHUSLNLU� DNDQ� EDQ\DN�
PHPEDQWX�GDODP�XVDKD�SHQFDSDLDQ�VXDWX�WXMXDQ�\DQJ�SHQWLQJ��

+DVLO� SHQJDPDWDQ� PHQXQMXNNDQ� EDKZD� WLGDN� VHGLNLW� VLVZD� NXUDQJ�
PHQ\XNDL� SHPEHODMDUDQ�PHQXOLV� GLNDUHQDNDQ� ROHK� VXOLWQ\D�PHQJRUJDQLVDVLNDQ�
LGH� WXOLVDQQ\D�GHQJDQ� WHSDW��6LVZD�PHQJDQJJDS�EDKZD�PHQXOLV�PHPEXWXKNDQ�
NHOHQJNDSDQ� V\DUDW� \DQJ� KDUXV� GLSHQXKL� VHKLQJJD� PHQMDGL� EHEDQ� KDVLO� PRULO�
\DQJ�GLWDQJJXQJ��.RQGLVL�LQL�PHPXQJNLQNDQ�WHUFLSWDQ\D�PLQDW�UHQGDK�WHUKDGDS�
NHJLDWDQ� SHPEHODMDUDQ� PHQXOLV�� NKXVXVQ\D� SHPEHODMDUDQ� PHQXOLV� NDUDQJDQ�
VLVZD�NHODV�;,�,3$��60$1���3DVDQJND\X�GL�.DEXSDWHQ�3DVDQJND\X���

+DO� WHUVHEXW� NHPXQJNLQDQ� GLVHEDENDQ� ROHK� VWUDWHJL� \DQJ� GLJXQDNDQ�
ROHK�JXUX�WLGDN�PHQDULN�GDQ�NXUDQJ�YDULDWLI��.HWHUDPSLODQ�PHQXOLV�PHUXSDNDQ�
DVSHN�\DQJ�FXNXS�UXPLW�NDUHQD�NHWHUDPSLODQ� LQL�PHQFDNXS�NHWHUDPSLODQ�\DQJ�
OHELK�NKXVXV�GL�DQWDUDQ\D�PHQ\DQJNXW�SHPDNDLDQ�HMDDQ��GLNVL��NRVDNDWD��NRKHVL��
NRKHUHQVL��GDQ�VWUXNWXU�NDOLPDW�VHUWD�SHQ\XVXQDQ�SDUDJUDI���

6DODK� VDWX� VWUDWHJL� SHPEHODMDUDQ� \DQJ� GLKDUDSNDQ� GDSDW� PHPEDQWX�
SHPEHODMDUDQ� PHQXOLV� DGDODK� VWUDWHJL� SHPEHODMDUDQ� NRRSHUDWLI�� 6ODYLQ� \DQJ�
GLNXWLI� 6DQMD\D� ���������PHQ\DWDNDQ� GXD� DODVDQ� GLDQMXUNDQQ\D� SHPEHODMDUDQ�
NRRSHUDWLI�� \DNQL� SHUWDPD�� EHEHUDSD� KDVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�
SHQJJXQDDQ�SHPEHODMDUDQ�NRRSHUDWLI�GDSDW�PHQLQJNDWNDQ�SUHVWDVL�EHODMDU�VLVZD�
VHNDOLJXV� MXJD� GDSDW� PHQLQJNDWNDQ� KXEXQJDQ� VRVLDO�� PHQXPEXKNDQ� VLNDS�
PHQHULPD�NHNXUDQJDQ�GLUL�GDQ�RUDQJ�ODLQ��VHUWD�GDSDW�PHQLQJNDWNDQ�KDUJD�GLUL��
.HGXD�� SHPEHODMDUDQ� NRRSHUDWLI� GDSDW� PHUHDOLVDVLNDQ� NHEXWXKDQ� VLVZD� GDODP�
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EHODMDU� EHUSLNLU�� PHPHFDKNDQ� PDVDODK�� GDQ� PHQJLQWHJUDVLNDQ� SHQJHWDKXDQ�
GHQJDQ�NHWHUDPSLODQ��

3HPEHODMDUDQ� NRRSHUDWLI� PHUXSDNDQ� PRGHO� SHPEHODMDUDQ� GHQJDQ�
PHQJJXQDNDQ� VLVWHP� SHQJHORPSRNDQ� �� WLP� NHFLO�� \DLWX� DQWDUD� HPSDW� VDPSDL�
HQDP� RUDQJ� \DQJ� PHPSXQ\DL� ODWDU� EHODNDQJ� .HWHUDPSLODQ� DNDGHPLN�� MHQLV�
NHODPLQ�� UDVD� DWDX� VXNX�\DQJ� EHUEHGD� �KHWHURJHQ��� 6LVWHP�SHQLODLDQ� GLODNXNDQ�
WHUKDGDS�NHORPSRN�� 6HWLDS� NHORPSRN� DNDQ�PHPSHUROHK�SHQJKDUJDDQ� �UHZDUG���
MLND� NHORPSRN� PDPSX� PHQXQMXNNDQ� SUHVWDVL� \DQJ� GLSHUV\DUDWNDQ� �6DQMD\D��
���������

6WUDWHJL� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 67$'� GDSDW� PHQLQJNDWNDQ�
SHPEHODMDUDQ� NHWHUDPSLODQ� PHQXOLV� VLVZD�� +DO� WHUVHEXW� GLNDUHQDNDQ� NDUDNWHU�
SHPEHODMDUDQ�NRRSHUDWLI�WLSH�67$'�PHPSHUODNXNDQ�VLVZD�VHFDUD�NHORPSRN�GDQ�
GLEHULNDQ�NHOXZDVDQ�GDODP�PHQXDQJNDQ�JDJDVDQ�LGH�VHFDUD�WXOLVDQ��

.HWHUDPSLODQ� PHQXOLV� \DQJ� EDLN� GDQ� WHUDWXU� GDODP� PHQXDQJNDQ�
JDJDVDQ�GDODP�SURVHV�SHPEHODMDUDQ�WLGDN�GLSHUROHK�VHFDUD�RWRPDWLV��DNDQ�WHWDSL�
PHODOXL� ODWLKDQ�� SUDNWLN� \DQJ� EDQ\DN� GDQ� WHUDWXU�� VHUWD� FDUD� DWDX� VWUDWHJL�
SHPEHODMDUDQ� \DQJ� WHSDW�� 'HQJDQ� ODWLKDQ� GDQ� SUDNWLN� VHFDUD� WHUDWXU� 67$'��
PDND�KDVLO�EHODMDU�SXQ�DNDQ�OHELK�RSWLPDO�GDQ�WHUNRQWURO��

6HMDODQ� GHQJDQ� KDVLO� SHQHOLWLDQ� WHQWDQJ� NHPDPSXDQ� EHUELFDUD� \DQJ�
SHUQDK�GLODNXNDQ�ROHK�SHQHOLWL�VHEHOXPQ\D�DQWDUD�ODLQ�ROHK�$UDIDK����������\DQJ�
PHQHOLWL�WHQWDQJ�NHPDPSXDQ�EHUELFDUD�VLVZD�GHQJDQ�PHQJJXQDNDQ�IRUPDW�PXOWL�
DUDK� GL� ODERUDWRULXP� EDKDVD�� +DVLO� SHQHOLWLDQ� WHUVHEXW� PHQXQMXNNDQ� EDKZD�
IRUPDW� NRPXQLNDVL�PXOWL� DUDK� GDSDW�PHQLQJNDWNDQ� KDVLO� SHUROHKDQ� � EHUELFDUD�
GDQ� PHQDULN� PLQDW� VLVZD� XQWXN� EHUELFDUD�� 6HODQMXWQ\D�� +DOLPD� ������� \DQJ�
PHQHOLWL�WHQWDQJ�SHQHUDSDQ�VWDUDWHJL�SHPEHODMDUDQ�NRRSHUDWLI�WLSH�67$'��GDODP�
SHPEHODMDUDQ� EHUELFDUD�� +DVLO� SHQHOLWLDQ� SHQHUDSDQ� VWUDWHJL� SHPEHODMDUDQ�
NRRSHUDWLI� WLSH� 67$'� GDSDW� PHQLQJNDWNDQ� NHPDPSXDQ� EHUELFDUD� VLVZD� \DQJ�
PHOLSXWL�NHWHSDWDQ�SHODIDODQ��SLOLKDQ�NDWD��WDWDEDKDVD��GDQ�NHIDVLKDQ�EHUELFDUD��

6HODQMXWQ\D�SHQHOLWLDQ�NHPDPSXDQ�PHQXOLV�MXJD�SHUQDK�GLODNXNDQ�ROHK�
SHQHOLWL� VHEHOXPQ\D�� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 6DOHK� �� ������ PHQJNDML�
NHPDPSXDQ�VLVZD�PHQXOLV�NDUDQJDQ�GLVNULSVL�GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�
SURVHV� VLVZD� 60$�1HJHUL� �� 7DPDODWHD��+DVLO� SHQHOLWLDQ� WHUVHEXW�PHQXQMXNNDQ�
EDKZD�SHQGHNDWDQ�SURVHV�GDSDW�PHQLQJNDWNDQ�NHPDPSXDQ�VLVZD��6HODQMXWQ\D�
$PLUXOODK� ������� PHQJNDML� SHQHWDSDQ� PHWRGH� LQNXLUL� GDODP� SHPEHODMDUDQ�
PHQXOLV�NDUDQJDQ�GLVNULSVL�SDGD�VLVZD�60$�1HJHUL���%LQDPX�-HQHSRQWR��+DVLO�
SHQHOLWLDQ�WHUVHEXW�PHQXQMXNNDQ�EDKZD�SHQHUDSDQ�SHPEHODMDUDQ�LQNXLUL�GDSDW�
PHQLQJNDWNDQ� NHWHUDPSLODQ�PHQXOLV� NDUDQJDQ� GHVNULSVL� VHUWD� PRWLYDVL� EHODMDU�
VLVZD�� 0DVDODK� SHQLQJNDWDQ� NHPDPSXDQ� PHQXOLV� SHQWLQJ� GLWHOLWL�� NDUHQD�
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EHUGDVDUNDQ� VWXGL� SHQGDKXOXDQ� \DQJ� WHODK� GLODNXNDQ� ROHK� SHQHOLWL� GL� VHNRODK�
VHNRODK�� 3HQHUDSDQ� VWUDWHJL� NRRSHUDWLI� WLSH� 67$'� GDSDW� PHQLQJNDWNDQ�
NHWHUDPSLODQ�PHQXOLV�EHOXP�SHUQDK�GLODNXNDQ�ROHK�60$�1HJHUL���3DVDQJND\X��
1DPXQ� \DQJ�SHUQDK� GLODNXNDQ� ROHK� JXUX� VHODPD� LQL� KDQ\D�PHPEHULNDQ� WXJDV�
NHSDGD� VLVZD� XQWXN� PHQXOLV� WDQSD� PHQJJXQDNDQ� VWUDWHJL� \DQJ� PDPSX�
PHQLQJNDWNDQ�NHWHUDPSLODQ�PHQXOLV�VLVZD��

0HQJDFX� SDGD� NHQ\DWDDQ� GDQ� SHUQ\DWDDQ� GL� DWDV�� SHQHOLWL� WHUGRURQJ�
XQWXN� PHQJDGDNDQ� SHQHOLWLDQ� SHQLQJNDWDQ� NHWHUDPSLODQ� PHQXOLV� NDUDQJDQ�
DUJXPHQWDVL� PHODOXL� VWUDWHJL� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 67$'� SDGD� VLVZD�
NHODV�;,,�,3$��60$�1HJHUL�,�3DVDQJND\X�.DEXSDWHQ�3DVDQJND\X��
.HWHUDPSLODQ�0HQXOLV�

0HQXOLV� SDGD� KDNHNDWQ\D� PHQ\DPSDLNDQ� LGH� DWDX� SHVDQ� GHQJDQ�
PHQJJXQDNDQ� ODPEDQJ� JUDILN� �WXOLVDQ�� NHSDGD� RUDQJ� ODLQ�� 'DODP� NHJLDWDQ�
PHQXOLV� VHVRUDQJ� MXJD� GLWXQWXW� XQWXN�PHQJXDVDL� NRPSRQHQ�NRPSRQHQ� WXOLVDQ�
\DQJ�PHOLSXWL� LVL��PDWHUL�� WXOLVDQ��RUJDQLVDVL� WXOLVDQ�� � � � � � �NHEDKDJLDDQ���NDLGDK�
EDKDVD�WXOLV���JD\D�SHQXOLVDQ��GDQ�PHNDQLVPH�WXOLVDQ��0XO\DWL�������������

0HQXOLV�DGDODK�UDQJNDLDQ�SURVHV�EHUSLNLU��3URVHV�EHUSLNLU�EHUNDLWDQ�HUDW�
GHQJDQ� NHJLDWDQ� SHQDODUDQ�� 3HQDODUDQ� \DQJ� EDLN� GDSDW� PHQJKDVLONDQ� WXOLVDQ�
\DQJ� EDLN� SXOD�� EDKNDQ� WHPSDW� SHQDODUDQ� WLGDN� DNDQ� DGD� SHQJHWDKXDQ� \DQJ�
EHQDU��6\DIL·LH� ������������PHQJHPXNDNDQ�EDKZD�VDODK� VDWX�VXEVWDQVL� UHWRULND�
PHQXOLV�DGDODK�SHQDODUDQ�\DQJ�EDLN��'DODP�KDO�LQL��EHUDUL�XQWXN�PHQJKDVLONDQ�
NHVLPSXODQ� \DQJ� EHQDU� KDUXV� GLODNXNDQ� SHQDODUDQ� VHFDUD� FHUPDW� GHQJDQ�
EHUGDVDUNDQ� SLNLUDQ� \DQJ� ORJLV�� 3HQDODUDQ� \DQJ� VDODK� DNDQ�PHQXQWXQ� NHSDGD�
NHVLPSXODQ�\DQJ�VDODK��

3DGD� GDVDUQ\D� PHQXOLV� PHUXSDNDQ� SURVHV� SHQJXQJNDSDQ� LGH� DWDX�
JDJDVDQ�� SLNLUDQ�� SHQJDODPDQ�� SHUDVDDQ� GHQJDQ�PHQJJXQDNDQ� EDKDVD� VHEDJDL�
PHGLDQ\D�� +DO�KDO�KDO� \DQJ� GLNHPXNDNDQ� GDODP� WXOLVDQ� EHUVXPEHU� GDUL�
SHQJDODPDQ�SULEDGL��SHQJDODPDQ�RUDQJ�ODLQ��DWDX�GDUL�PHPEDFD�EXNX��PHQXOLV�
VHSHUWL� KDOQ\D� EHUELFDUD�� PHUXSDNDQ� NHWHUDPSLODQ� EHUEDKDVD� \DQJ� SURGXNWLI�
GDQ� HNVSUHVLI�� 3HUEHGDDQQ\D�� NHJLDWDQ� PHQXOLV� PHUXSDNDQ� VDWX� NHWHUDPSLODQ�
EHUEDKDVD� \DQJ� GDSDW� PHQJJXQDNDQ� XQWXN� EHUNRPXQLNDVL� VHFDUD� WLGDN�
ODQJVXQJ�� WLGDN� VHFDUD� WDWDS� PXND� GHQJDQ� RUDQJ� ODLQ� �WLGDN� ODQJVXQJ���
VHGDQJNDQ�EHUELFDUD�PHUXSDNDQ�WDWDS�PXND��ODQJVXQJ���7DULJDQ�������������

�

�
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3HPEHODMDUDQ�.RRSHUDWLI�
3HPEHODMDUDQ� NRRSHUDWLI� DGDODK� VDODK� VDWX� EHQWXN� SHPEHODMDUDQ� \DQJ�

EHUGDVDUNDQ� IDKDP� NRQWUXNWLYLV�� 3HPEHODMDUDQ� NRRSHUDWLI� PHUXSDNDQ� VWUDWHJL�
EHODMDU� GHQJDQ� VHMXPODK� VLVZD� VHEDJDL� DQJJRWD� NHORPSRN� NHFLO� \DQJ� WLQJNDW�
NHWHUDPSLODQQ\D� EHUEHGD�� 'DODP� PHQ\HOHVDLNDQ� WXJDV� NHORPSRNQ\D�� VHWLDS�
VLVZD�DQJJRWD�NHORPSRN�KDUXV�VDOLQJ�EHNHUMD�VDPD�GDQ�VDOLQJ�PHPEDQWX�XQWXN�
PHPDKDPL�PDWHUL�SHODMDUDQ��'DODP�SHPEHODMDUDQ�NRRSHUDWLI��EHODMDU�GLNDWDNDQ�
EHOXP�VHOHVDL�MLND�VDODK�VDWX�WHPDQ�GDODP�NHORPSRN�PHQJXDVDL�EDKDQ�SHODMDUDQ��

8QVXU�XQVXU� GDODP� SHPEHODMDUDQ� NRRSHUDWLI� DGDODK� VHEDJDL� EHULNXW�
�/XQJGUHQ���������
��� 3DUD�VLVZD�KDUXV�PHPLOLNL�SHUVHSVL�EDKZD�PHUHND�KDUXV�VDOLQJ�EHNHUMD�VDPD��
��� 3DUD�VLVZD�KDUXV�PHPLOLNL�WDQJJXQJ�MDZDE�WHUKDGDS�VLVZD�DWDX�SHVHUWD�GLGLN�
ODLQ�GDODP�NHORPSRNQ\D��VHODLQ�WDQJJXQJ�MDZDE�WHUKDGDS�GLUL�VHQGLUL�GDODP�
PHPSHODMDUL�PDWHUL�\DQJ�GLKDGDSL��

��� 3DUD�VLVZD�KDUXV�EHUSDQGDQJDQ�EDKZD�PHUHND�VHPXD�PHPLOLNL�WXMXDQ�\DQJ�
VDPD��

��� 3DUD� VLVZD� PHPEDJL� WXJDV� GDQ� EHUEDJL� WDQJJXQJ� MDZDE� GL� DQWDUD� SDUD�
DQJJRWD�NHORPSRN��

��� 3DUD� VLVZD� GLEHULNDQ� VDWX� HYDOXDVL� DWDX� SHQJKDUJDDQ� \DQJ� DNDQ� LNXW�
EHUSHQJDUXK�WHUKDGDS�HYROXVL�NHORPSRN��

��� 3DUD� VLVZD� EHUEDJDL� NHSHPLPSLQDQ� VHPHVQWDUD� PHUHND� PHPSHUROHK�
NHWHUDPSLODQ�EHNHUMD�VDPD�VHODPD�EHODMDU��

��� 6HWLDS� VLVZD� DNDQ� GLPLQWD� PHPSHUWDQJJXQJMDZDENDQ� VHFDUD� LQGLYLGXDO�
PDWHUL�\DQJ�GLWDQJDQL�GDODP�NHORPSRN�NRRSHUDWLI��
3HPEHODMDUDQ� NRRSHUDWLI� VLVZD� EHODMDU� EHUVDPD� GDODP� NHORPSRN�

NHORPSRN� NHFLO� \DQJ� VDOLQJ� PHPEDQWX� VDWX� VDPD� ODLQ�� .HODV� GLVXVXQ� GDODP�
NHORPSRN�\DQJ�WHUGLUL�DWDV�HPSDW�DWDX�HQDP�RUDQJ�VLVZD��GHQJDQ�NHWHUDPSLODQ�
\DQJ� KHWHURJHQ�� 0DNVXG� NHORPSRN� KHWHURJHQ� DGDODK� WHGLUL� DWDV� FDPSXUDQ�
NHWHUDPSLODQ�VLVZD�� MHQLV�NHODPLQ��GDQ�VXNX��+DO� LQL�EHUPDQIDDW�XQWXN�PHODWLK�
VLVZD� PHQHULPD� SHUEHGDDQ� GDQ� EHNHUMD� VDPD� GHQJDQ� WHPDQ� \DQJ� EHUEHGD�
ODWDUEHODNDQJQ\D��

3DGD� SHPEHODMDUDQ� NRRSHUDWLI� GLDMDUNDQ� NHWHUDPSLODQ�NHWHUDPSLODQ�
NKXVXV� DJDU� GDSDW� EHNHUMD� VDPD� GHQJDQ� EDLN� GL� GDODP� NHORPSRNQ\D�� VHSHUWL�
PHQMDGL� SHQGHQJDU� \DQJ� EDLN�� VLVZD� GLEHUL� OHPEDU� NHJLDWDQ� \DQJ� EHULVL�
SHUWDQ\DDQ� DWDX� WXJDV� \DQJ� GLUHQFDQDNDQ� XQWXN� GLDMDUNDQ�� 6HODPD� NHUMD�
NHORPSRN��WXJDV�DQJJRWD�NHORPSRN�DGDODK�PHQFDSDL�NHWXQWDVDQ��6ODYLQ���������

�
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3HPEHODMDUDQ�.RRSHUDWLI�7LSH�67$'�
6WXGHQW� 7HDP�$FKLHYHPHQW� 'HYLVLRQ� �67$'�� PHUXSDNDQ� WLSH�

SHPEHODMDUDQ�NRRSHUDWLI�\DQJ�SDOLQJ�VHGHUKDQD��.HVHGHUKDQDDQQ\D�SDGD�EHODMDU�
NHORPSRN�� VHWLDS� NHORPSRN� KDUXVODK� KHWHURJHQ� \DQJ� PHPLOLNL� NHWHUDPSLODQ�
WLQJJL��VHGDQJ��GDQ�UHQGDK��6HWLDS�DQJJRWD���PLQJJX�DWDX���PLQJJX�VLVZD�GLEHUL�
NXLV��NXLV�LWX�GLVNRU�GDQ�WLDS�LQGLYLGX�GLEHUL�VNRU�SHUNHPEDQJDQ��

6NRU� SHUNHPEDQJDQ� LQL� WLGDN� GLGDVDUNDQ� VNRU� PXWODN� VLVZD�� WHWDSL�
EHUGDVDUNDQ�VHEHUDSDMDXK�VNRU�LWX�PHODPSDXL�VNRU�UDWD�UDWD�VLVZD�\DQJ�ODLQ��

'DODP� SHQHUDSDQ� SHPEHODMDUDQ� NRRSHUDWLI� GHQJDQ� WLSH� 67$'� LQL��
SHPEHODMDUDQ�KDUXV�PHODOXL�EHEHUDSD�WDKDS�VHEDJDL�EHULNXW�LQL��
��� 3HUVLDSDQ�
D�� 0DWHUL�

0DWHUL�SHPEHODMDUDQ�NRRSHUDWLI�GHQJDQ�WLSH�67$'�GLUDQFDQJ�VHGHPLNLDQ�
UXSD� XQWXN� SHPEHODMDUDQ� VHFDUD� EHUNHORPSRN�� 6HEHOXP� PHQ\DMLNDQ� PDWHUL�
SHPEHODMDUDQ��GLEXDW�OHPEDU�NHJLDWDQ�GDQ�OHPEDU�MDZDEDQ�\DQJ�DNDQ�GLSHODMDUL�
ROHK�VLVZD�GDODP�NHORPSRN�NHORPSRN�NRRSHUDWLI��
E�� 0HQHWDSNDQ�VLVZD�GDODP�NHORPSRN�NHORPSRN�NRRSHUDWLI�

.HORPSRN�NHORPSRN�GDODP�SHPEHODMDUDQ�NRRSHUDWLI�GHQJDQ�WLSH�67$'�
EHUDQJJRWDNDQ� ���� RUDQJ� \DQJ� WHUGLUL� DWDV� VLVZD� \DQJ� SDQGDL�� VHGDQJ� GDQ�
NXUDQJ��'DODP�NHORPSRN�MXJD�GLSHUWLPEDQJNDQ�KHWHUJHQLWDV�MHQLV�NHODPLQ��ODWDU�
EHODNDQJ�VRVLDO��NHVHQDQJDQ�GDQ�ODLQ�ODLQ��

%HEHUDSD� SHWXQMXN� GDODP� PHQHQWXNDQ� NHORPSRN� NRRSHUDWLI� VHSHUWL�
EHULNXW��
���0HUDQJNLQJ�VLVZD��EHUGDVDUNDQ�SUHVWDVL�DNDGHPLNQ\D�GL�GDODP�NHODV��
���0HQHQWXNDQ�MXPODK�NHORPSRN��VHWLDS�NHORPSRN�VHEDLNQ\D�EHUDQJJRWDNDQ�����
RUDQJ��

���0HPEDJL� GDODP� NHORPSRN�� GLXVDKDNDQ� VHWLDS� NHORPSRN� WHUGLUL� DWDV� VLVZD�
\DQJ�KHWHURJHQ��

F�� 0HQHQWXNDQ�VNRU�DZDO�
6NRU� DZDO� PHUXSDNDQ� VNRU� UDWD�UDWD� VLVZD� VHFDUD� LQGLYLGXDO� SDGD� WHV�

VHEHOXPQ\D��7HV�LQL�EHUXSD�WHV�PHQXOLV��
G�� 0HQ\LDSNDQ�VLVZD�XQWXN�EHODMDU�NRRSHUDWLI�

6HEHOXP�PHPXODL�NHJLDWDQ�SHPEHODMDUDQ�NRRSHUDWLI�GHQJDQ�WLSH�67$'��
VHEDLNQ\D� GLPXODL� GHQJDQ�PHQ\LDSNDQ� VLVZD� XQWXN� EHODMDU� NRRSHUDWLI� GHQJDQ�
DJDU�PDVLQJ�PDVLQJ�NHORPSRN�OHELK�VDOLQJ�PHQJHQDO�VHWLDS�NHORPSRNQ\D��

�
�
�
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���3HQ\DMLDQ�PDWHUL�DWDX�SUHVHQWDVH�NHODV�
.HJLDWDQ� SHPEHODMDUDQ� NRRSHUDWLI� GHQJDQ� WLSH� 67$'� PXODL� GHQJDQ�

SHQ\DMLDQ� PDWHUL� SHODMDUDQ�� GHQJDQ� SHQHNDQDQ� WDKDS� GHPL� WDKDS� VHEDJDL�
EHULNXW��
D�� 3HQGDKXOXDQ��

3DGD�SHQGDKXOXDQ�LQL�GLWHNDQNDQ�SDGD�DSD�\DQJ�GLSHODMDUL�VLVZD�GDODP�
NHORPSRN� GDQ� GLLQIRUPDVLNDQ� PHQJDSD� KDO� LWX� SHQWLQJ�� GLWXMXNDQ� XQWXN�
PHPRWLYDVL�UDVD�LQJLQ�WDKX�VLVZD�WHQWDQJ�NRQVHS�NRQVHS�\DQJ�PHUHND�SHODMDUL��
E�� 3HQJHPEDQJDQ�
���0HQJHPEDQJNDQ�PDWHUL�SHODMDUDQ��VHVXDL�GHQJDQ�EDKDQ�\DQJ�GLSHODMDUL�VLVZD�
GDODP�NHORPSRNQ\D��

��� 3HPEHODMDUDQ� NRRSHUDWLI� PHQHNDQNDQ� EDKZD� EHODMDU� DGDODK� PHPDKDPL�
PDNQD�GDQ�EXNDQ�KDQ\D�PHQJKDSDO��

��� 6HULQJ� PHQJRQWURO� SHPDKDPDQ� VLVZD� GHQJDQ� PHPEHUL� SHUWDQ\DDQ�
SHUWDQ\DDQ�VHFDUD�DFDN��

���0HPEHUL�MDZDEDQ�PHQJDSD�MDZDEDQ�LWX�EHQDU�GDQ�VDODK��
��� %HUDOLK�SDGD�NRQVHS�\DQJ�ODLQ�ELOD�VLVZD�WHODK�PHPDKDPL�SRNRN�PDVDODK��
F�� /DWLKDQ�WHUELPELQJ�
���0HQ\XUXK� VLVZD� PHQMDZDE� VRDO�VRDO� DWDX� PHPEHULPHPEHUL� MDZDEDQ� DWDV�
SHUWDQ\DDQ�SHUWDQ\DDQ�\DQJ�GLEHULNDQ��

���0HPDQJJLO�VLVZD�VHFDUD�DFDN�XQWXN�PHQMDZDE�SHUWDQ\DDQ�DWDX�VRDO�VRDO�DJDU�
VLVZD�VHODOX�PHPSHUVLDSNDQ�GLUL�VHEDLN�EDLNQ\D��

��� 3HPEHULDQ�WXJDV�GHQJDQ�ZDNWX�SHQJHUMDDQ�WHUEDWDV��NHPXGLDQ�GLEHUL�XPSDQ�
EDOLN��

G�� .HJLDWDQ�NHORPSRN�
��� 3DGD� NHJLDWDQ� SHUWDPD� NHUMD� NHORPSRN� GHQJDQ� SHPEHODMDUDQ� NRRSHUDWLI��
VHEDLNQ\D� JXUX� PHQMHODVNDQ� DSD� \DQJ� GLPDNVXG� EHNHUMD� GDODP� NHORPSRN��
6HEHOXP� PHPXODL� EHNHUMD� KHQGDNQ\D� JXUX� PHQHWDSNDQ� SHUDWXUDQ� GDODP�
NHORPSRN�NRRSHUDWLI��

��� 6LVZD� PHPSXQ\DL� WDQJJXQJ� MDZDE� XQWXN� PHPDVWLNDQ� EDKZD� WHPDQ�
VHNHORPSRNQ\D�WHODK�PHPSHODMDUL�PDWHUL��

��� 7LGDN�VHRUDQJ�SXQ�VLVZD�EHODMDU�VHEHOXP�VHPXD�DQJJRWD�NHORPSRN�PHQJXDVDL�
PDWHUL�SHODMDUDQ��

���0HPLQWD�EDQWXDQ�GDUL�WHPDQ�VDWX�NHORPSRN�VHEHOXP�PHPLQWD�EDQWXDQ�GDUL�
JXUX��

��� 'DODP�VDWX�NHORPSRN�KDUXV�EHUELFDUD�VRSDQ��
8QWXN�NHJLDWDQ�NHUMD� NHORPSRN�� JXUX�PHPEDJLNDQ�/.6� NHSDGD� VHWLDS�

NHORPSRN� VHEDJDL� EDKDQ� \DQJ� DNDQ� GLSHODMDUL� VLVZD�� GL� VDPSLQJ� XQWXN�
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PHPSHODMDUL� NRQVHS�NRQVHS� PDWHUL� SHODMDUDQ�� /.6� MXJD� XQWXN� PHODWLK�
NHWHUDPSLODQ��
��� 'DODP� NHJLDWDQ� NHUMD� NHORPSRN� VLVZD� PHQJHUMDNDQ� WXJDV�WXJDV� VHFDUD�
PDQGLUL� GDQ� VHODQMXWQ\D� VDOLQJ� PHQFRFRNNDQ� MDZDEDQQ\D� GHQJDQ� WHPDQ�
NHORPSRNQ\D��-LND�DGD�VHRUDQJ�VLVZD�EHOXP�PHPDKDPL�PDWHUL��PDND�WHPDQ�
NHORPSRNQ\D�EHUWDQJJXQJ� MDZDE� XQWXN�PHQMHODVNDQQ\D�� 6HEHOXP�EHUWDQ\D�
NHSDGD�JXUX��VHEDLNQ\D�PDVDODK�GLSHFDKNDQ�GHQJDQ�WHPDQ�NHORPSRNQ\D��

��� 'DODP�NHJLDWDQ�NHORPSRN�JXUX�EHUWLQGDN�VHEDJDL�IDVLOLWDWRU�\DQJ�PHPRQLWRU�
NHJLDWDQ�PDVLQJ�PDVLQJ�NHORPSRN��

H�� (YDOXDVL��
(YDOXDVL��GLNHUMDNDQ�VHFDUD�PDQGLUL��6LVZD�KDUXV�PHQXQMXNNDQ�DSD�\DQJ�

WHODK�LD�SHODMDUL�VHFDUD�LQGLYLGXDO�VHODPD�EHUNHUMD�GDODP�NHORPSRNQ\D��+DVLOQ\D�
MXJD�DNDQ�GLVHLPEDQJNDQ�VHEDJDL�QLODL�SHUNHPEDQJDQ�NHORPSRN��
I�� 3HQJKDUJDDQ�NHORPSRN�

'DODP� PHPEHULNDQ� SHQJKDUJDDQ� NHORPSRN�� GDSDW� GLODNXNDQ� GHQJDQ�
PHQFDUL� QLODL� UDWD�UDWD� GDUL� VNRU� WHV� PDVLQJ�PDVLQJ� DQJJRWD� NHORPSRN� GDQ�
PHUDQJNLQQ\D��VHKLQJJD�DGD�NHORPSRN�VHEDJDL�MXDUD�,��MXDUD�,,��GDQ��MXDUD�,,,��
3HQJKDUJDDQ�GDSDW�EHUXSD�VHUWLILNDW�DWDX�KDGLDK��
�

�
0(72'(�3(1(/,7,$1�
D�� -HQLV�3HQHOLWLDQ�

-HQLV� SHQHOLWLDQ� LQL� DGDODK�SHQHOLWLDQ� WLQGDNDQ� �DFWLRQ� UHVHDUFK���.DUHQD�
GLODNXNDQ� GL� VHNRODK� �NHODV�� PDND� WHUPDVXNODK� MHQLV� 37.� �&$5��� 5RIL·XGLQ�
����������PHQ\DWDNDQ���µ3HQHOLWLDQ�WLQGDNDQ�NHODV�PHPLOLNL�FLUL�FLUL������EHUVLIDW�
NRODERUDWLI�� ���� EHUIRNXV� SDGD� SUREOHP� SUDNWLV�� ���� SHQHNDQDQ� SDGD�
SHQJHPEDQJDQ� SURIHVLRQDO�� GDQ� ����PHPHUOXNDQ� DGDQ\D� VWUXNWXU� SUR\HN� \DQJ�
PHPXQJNLQNDQ�SDUWLVLSDQ�XQWXN�EHUNRPXQLNDVLµ��3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�
NHODV�;,,��,3$����60$1�,�3DVDQJND\X��
E�� 'HVDLQ�3HQHOLWLDQ�

'HVDLQ�SHQHOLWLDQ�PHQJDFX�SDGD� DOXU�3HQHOLWLDQ�7LQGDNDQ�.HODV�PRGHO�
.HPPLV� GDQ� 0F�� 7DJJDUW�� \DLWX� EHUXSD� SHUDQJNDW� \DQJ� WHUGLUL� GDUL� HPSDW�
NRPSRQHQ�� \DLWX� SHUHQFDQDDQ�� WLQGDNDQ�� SHQJDPDWDQ�� GDQ� UHIOHNVL�� .HHPSDW�
NRPSRQHQ� WHUVHEXW� \DQJ�EHUXSD� XQWDLDQ� GLSDQGDQJ� VHEDJDL� VDWX� VLNOXV�� 6LNOXV�
DGDODK� VXDWX� SXWDUDQ� NHJLDWDQ� \DQJ� WHUGLUL� GDUL� SHUHQFDQDDQ�� WLQGDNDQ��
SHQJDPDWDQ��GDQ�UHIOHNVL��

F�� 7HPSDW�'DQ�:DNWX�3HQHOLWLDQ�
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6XEMHN�SHQHOLWLDQ�DGDODK�SHVHUWD�GLGLN�NHODV�NHODV�;,,� � ,3$� �� �60$1�,�
3DVDQJND\X��

�\DQJ�EHUMXPODK����RUDQJ�WDKXQ�DMDUDQ�����������GDQ�,�RUDQJ�JXUX�PDWD�
SHODMDUDQ�%DKDVD�,QGRQHVLD��

:DNWX�SHQHOLWLDQ� LQL�GLODNVDQDNDQ�SDGD�VHPHVWHU�*DQMLO�WDKXQ�SHODMDUDQ�
�����������

G�� 7HNQLN�3HQJXPSXODQ�'DWD��
7HNQLN� SHQJXPSXODQ� GDWD� GDODP� � SHQHOLWLDQ� PHODOXL� ���� VWXGL�

SHQGDKXOXDQ�� ���� SHUHQFDQDDQ� WLQGDNDQ�� ���� SHODNVDQDDQ� WLQGDNDQ�� ����
SHQJDPDWDQ� �REVHUYDVL�� GDQ� ���� UHIOHNVL�� 3URVHGXU�SURVHGXU� WHUVHEXW�
GLODNVDQDNDQ�GDODP�WLQGDNDQ�\DQJ�EHUGDXU�XODQJ��VLNOXV���
H�� 7HNQLN�$QDOLVLV�'DWD�

$QDOLVLV�GDWD�GLODNXNDQ�EHUGDVDUNDQ�WHNQLN�DQDOLVLV�GDWD�PRGHO�0LOHV�GDQ�
+XEHUPDQ��3URVHV�DQDOLVLV�GDWD�PHQJLNXWL�ODQJNDK�ODQJNDK�EHULNXW��
���7DKDS�0HQHODDK�'DWD�
� .HJLDWDQ� PHQHODDK� GDWD� \DQJ� WHODK� WHUNXPSXO� EHUGDVDUNDQ� KDVLO�
REVHUYDVL� �� FDWDWDQ� ODSDQJDQ�� GDQ� GRNXPHQ�� .HJLDWDQ� PHQHODDK� GDWD�
GLODNVDQDNDQ� GHQJDQ� PHODNXNDQ� SURVHV� WUDQVNULSVL� KDVLO� REVHUYDVL�� GDWD�
QLODL�KDVLO� EHODMDU� VLVZD� PDXSXQ� KDVLO� ZDZDQFDUD�� 'DWD� \DQJ� WHODK�
GLWUDQVNULSVLNDQ�GLNHORPSRNNDQ�GHQJDQ�PDVDODK�SHQHOLWLDQ���
���7DKDS�5HGXNVL�'DWD�

5HGXNVL� GDWD� DGDODK� SURVHV� SHQ\HGHUKDQDDQ� \DQJ� GLODNXNDQ� PHODOXL�
VHOHNVL�� SHPIRNXVDQ�� SHQJDEWUDVLDQ� GDWD� PHQWDK� PHQMDGL� LQIRUPDVL� EHUPDNQD�
�+DVULDWL�� ���������� 5HGXNVL� GDWD� GLODNXNDQ� GHQJDQ� PHULQJNDV� GDWD� GDODP�
VDWXDQ�VDWXDQ�LQIRUPDVL�VHVXDL�GHQJDQ�PDVDODK�SHQHOLWLDQ��
���7DKDS�3HQ\DMLDQ�'DWD�

0HQ\DMLNDQ� GDWD� DWDX� PHPDSDUNDQ� GDWD�� 3HQ\DMLDQ� GDWD� GLODNXNDQ�
GHQJDQ� PHQDPSLONDQ� VDWXDQ�VDWXDQ� LQIRUPDVL� VHFDUD� VLVWHPDWLV� EHUGDVDUNDQ�
NDWHJRULQ\D�VHKLQJJD�PHPXQJNLQNDQ�SHQHOLWL�PHQDULN�NHVLPSXODQ��
���7DKDS�3HQ\LPSXODQ�'DWD�

3HQ\LPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� PHQDIVLUNDQ� PDNQD� VHVXDWX�
IHQRPHQD� \DQJ� WHUMDGL� VHODPD� WLQGDNDQ� EHUODQJVXQJ�� 6HEHOXP� GLODNXNDQ�
SHQ\LPSXODQ� DNKLU�� WHUOHELK� GDKXOX� GLODNXNDQ� SHQ\LPSXODQ� VHPHQWDUD��
3HQ\LPSXODQ� VHPHQWDUD� \DQJ� GLODNXNDQ� SHQHOLWL� GLLNXWL� GHQJDQ� SHQJHFHNDQ�
NHDEVDKDQ�GDWD��\DLWX�GHQJDQ�NHWHNXQDQ�SHQJDPDWDQ��WULDQJJXODVL�PHWRGH��GDQ�
SHQJHFHNDQ� WHPDQ� VHMDZDW�� 6HODQMXWQ\D�� SHQHOLWL� PHQDULN� NHVLPSXODQ� DNKLU�
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VHWHODK�SHQJHFHNDQ�NHDEVDKDQ�GDWD�PHODOXL�NHWHNXQDQ�GDWD��WULDQJJXODVL�PHWRGH��
GDQ�SHQJHFHNDQ�WHPDQ�VHMDZDW�PHQGXNXQJ�NHVLPSXODQ�VHPHQWDUD��

�
�
+$6,/�'$1�3(0%$+$6$1�
D�� 3HUHQFDQDDQ�SHPEHODMDUDQ�NHWHUDPSLODQ�PHQXOLV�
������������%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� SHQHUDSDQ� VWUDWHJL� NRRSHUDWLI� WLSH� 67$'�
GDODP� SHPEHODMDUDQ� PHQXOLV� WHUXQJNDS� EDKZD� UHQFDQD� SHPEHODMDUDQ� \DQJ�
GLEXDW�VHFDUD�NRODERUDWLI�GHQJDQ�JXUX�NHODV�;,,�,3$�� ��WHODK�PHQFDNXS�KDO�KDO�
\DQJ�PHQMDGL�GDVDU�SHQ\XVXQDQ�SHUHQFDQDDQ�SHPEHODMDUDQ��'DODP�SHUHQFDQDDQ�
WHUGDSDW�XQVXU�XQVXU�����VWDQGDU�NRPSHWHQVL������NRPSHWHQVL�GDVDU������LQGLNDWRU��
���� WXMXDQ�� ���� PDWHUL� SHPEHODMDUDQ�� ���� PHWRGH� SHPEHODMDUDQ�� ���� VNHQDULR�
SHPEHODMDUDQ�� ���� VXPEHU� EDKDQ� GDQ� DODW� SHPEHODMDUDQ�� GDQ� ���� SHQLODLDQ��
6HPXD� NRPSRQHQ� WHUVHEXW� WHUGDSDW� GDODP� � SHPEHODMDUDQ� SDGD� VLNOXV� ,� GDQ�
VLNOXV� ,,�� 0HQXUXW� +DPDOLN� ���������� VHPXD� NRPSRQHQ� LWX� GLUDQFDQJ� VHFDUD�
ULQFL��VSHVLILN��RSHUDVLRQDO��GDQ�GDSDW�GLODNVDQDNDQ��

3HUHQFDQDDQ� � SHPEHODMDUDQ� PHUXSDNDQ� VDQJDW� SHQWLQJ� GLPLOLNL� JXUX�
VHEHOXP�PDVXN�NH�NHODV��SHUHQFDQDDQ�SHPEHODMDUDQ�EHUIXQJVL�VHEDJDL�SHGRPDQ�
NRQNUHW�GDODP�PHODNVDQDNDQ�SHPEHODMDUDQ��+DO�LWX�VHMDODQ�GHQJDQ�SHUQ\DWDDQ�
0RHQLU�� GNN�� ���������� EDKZD� NHJLDWDQ� SHUHQFDQDDQ� GDODP� SHPEHODMDUDQ�
GLPDNVXGNDQ� VHEDJDL�XSD\D�PHQMDPLQ�EHODMDU� VLVZD�GDSDW� EHUMDODQ� ODQFDU�GDQ�
HIHNWLI���

�5HQFDQD� SHPEHODMDUDQ� GLVXVXQ� EHUGDVDUNDQ� VWDQGDU� NRPSHWHQVL� GDQ�
NRPSHWHQVL� GDVDU� GDODP� NXULNXOXP� .763� SDGD� DVSHN� NHWHUDPSLODQ� PHQXOLV��
5HQFDQD�SHPEHODMDUDQ�LQL�GLVXVXQQ�VHFDUD�NRODERUDWLI�DQWDUD�JXUX�GDQ�SHQHOLWL��
%HUGDVDUNDQ� NRPSHWHQVL� GDVDU� GLWHQWXNDQ� LQGLNDWRU� NHPXGLDQ� GLVXVXQ� WXMXDQ�
SHPEHODMDUDQ�� 'DODP� PHQHQWXNDQ� WXMXDQ� \DQJ� GLKDUDSNDQ� WHUFDSDL� GDODP�
SHPEHODMDUDQ� LQL� VHMDODQ� GHQJDQ� � SHQGDSDW� 'DV� GDQ� 5RHGLWR� ���������� \DQJ�
PHQ\DWDNDQ� EDKZD� NULWHULD� \DQJ� KDUXV� GLSHQXKL� GDODP� PHUXPXVNDQ� WXMXDQ��
LDODK�� ���� EHURULHQWDVL� NHSDGD� VLVZD�� ���� EHUVLIDW�PHQJXUDLNDQ� KDVLO� EHODMDU�� ����
MHODV�GDQ�GDSDW�GLPHQJHUWL��VHUWD�����GDSDW�GLREVHUYDVL�GDQ�GLXNXU��

7XMXDQ� SHPEHODMDUDQ� EHUIXQJVL� VHEDJDL� DFXDQ� DZDO� XQWXN�PHQHQWXNDQ�
PDWHUL�� PHPLOLK� DODW� DWDX� PHGLD�� PHQHQWXNDQ� DODW� DWDX� PHGLD�� PHQHQWXNDQ�
NHJLDWDQ� EHODMDU� PHQJDMDU�� GDQ� PHQHQWXNDQ� FDUD� DWDX� DODW� SHQLODLDQ��
6HEDJDLPDQ� GLQ\DWDNDQ� 0RHQLU�� GNN�� ���������� EDKZD� WXMXDQ� SHPEHODMDUDQ�
PHPHJDQJ� SRVLVL� SHQWLQJ� GDODP� PHQ\XVXQ� UHQFDQD� SHPEHODMDUDQ�� NDUHQD�
UHQFDQD�SHPEHODMDUDQ� DNDQ�PHPSHUPXGDK�SHQHQWXDQ�PDWHUL�� NHJLDWDQ�EHODMDU�
PHQJDMDU��PHGLD��GDQ�DODW�HYDOXDVL��
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.HJLDWDQ� VHODQMXWQ\D� DGDODK� SHQHWDSDQ� PDWHUL� SHPEHODMDUDQ��
3HQHWDSDQ�� SHQJHPEDQJDQ� GDQ� SHQJRUJDQLVDVLDQ� PDWHUL�� DODVDQ� IXQJVLRQDO��
EDNDW��VHUWD�PLQDW�NHPDPSXDQ�GDQ�NHEXWXKDQ�VLVZD�GLVHVXDLNDQ�GHQJDQ�WXMXDQ�
SHPEHODMDUDQ��3DGD�SHQHOLWLDQ� LQL�SHQHOLWL� GDQ�JXUX� VHFDUD�NRODERUDWLI�PHPLOLK�
PDWHUL� � � PHQ\DPSDLNDQ� SHQGDSDW�� LGH�� DWDX� JDJDVDQ� GHQJDQ� PHQJJXQDNDQ�
EXNWL�� FRQWRK�� DODVDQ� \DQJ� WHSDW� GHQJDQ� PHQJJXQDNDQ� EDKDVD� EDLN� GDQ� GDQ�
EHQDU�GDODP�NDUDQJDQ��

0DWHUL� SHPEHODMDUDQ� \DQJ� GLSLOLK� GLVHVXDLNDQ� GHQJDQ� WXMXDQ�
SHPEHODMDUDQ�� LQGLNDWRU�� GDQ� NRPSHWHQVL� GDVDU�� 3HQHWDSDQ� PDWHUL� GDODP�
SHQHOLWLDQ�LQL�PDPDQIDDWNDQ�LQIRUPDVL�GDUL�PHGLD�FHWDN��3HPLOLKDQ�PDWHUL�\DQJ�
GLNDLWNDQ� GHQJDQ� SHQJJXQDDQ�PHGLD� GDSDW� PHPDFX� NHPDPSXDQ� VLVZD� GDODP�
PHQXOLV� �PHQJDUDQJ���6HMDODQ�GHQJDQ�LWX��1XUKDGL����������PHQ\DWDNDQ�EDKZD�
VHEDLNQ\D� JXUX� PHQJDLWNDQ� DQWDUD� PDWHUL� \DQJ� GLDMDUNDQ� GDQ� VLWXDVL� GXQLD��
Q\DWD� VLVZD�PHPEXDW� KXEXQJDQ� DQWDUD� SHQJHWDKXDQ� \DQJ� GLPLOLNLQ\D� GDODP�
SHQHUDSDQQ\D� GDQ� NHKLGXSDQ� PHUHND� VHEDJDL� DQJJRUD� NHOXDUJD� VHUWD�
PDV\DUDNDW��

.HJLDWDQ� EHODMDU� PHQJDMDU� GDODP� SHUHQFDQDDQ� GLMDEDUNDQ� GDODP�
ODQJNDK�ODQJNDK�SHPEHODMDUDQ�\DQJ�PHQFDNXS�NHJLDWDQ�DZDO��NHJLDWDQ�LQWL��GDQ�
NHJLDWDQ�DNKLU���+DO�\DQJ�VDQJDW�EHUSHQJDUXK�GDODP�SHUHQFDQDDQ�SHPEHODMDUDQ�
DGDODK�SHPEDJLDQ�ZDNWX��3HPEDJLDQ�ZDNWX�\DQJ�GLJXQDNDQ� VDQJDW�PHPEDWX�
JXUX�PHODNVDQDNDQ� WXJDVQ\D� GDODP�PHQJRUJDQLVDVLNDQ� VLVZD�� 6HODLQ� ODQJNDK�
ODQJNDK� SHPEHODMDUDQ� \DQJ� WHUGDSDW� GDODP� SHUHQFDQDDQ�� SHQJJXQDDQ� PHGLD�
SHPEHODMDUDQ� MXJD� SHUOX� GLWHQWXNDQ� NDUHQD� PHGLD� SHPEHODMDUDQ� EHUSHUDQ�
VHEDJDL� SHPEDZD� SHVDQ� GDODP� UDQJND� PHQFDSDL� WXMXDQ�� 0HGLD� \DQJ�
GLSHUJXQDNDQ� GDODP� SHQHOLWLDQ� � LQL� DGDODK� EDKDQ� FHWDN�� 0HGLD� VDQJDW� WHUNDLW�
GHQJDQ�VLVZD�NDUHQD�GDSDW�PHQLQJNDWNDQ�PRWLYDVL�GDQ�NUHDWLYLWDV�NHWHUDPSLODQ�
PHQXOLV� VLVZD�� +DO� LQL� VHMDODQ� GHQJDQ� SHUQ\DWDDQ� :RRONIRON� �GDODP� 'LP\DWL�
GNN�����������\DQJ�PHQ\DWDNDQ�EDKZD�SHPDQIDDWDQ�PHGLD�GDODP�SHPEHODMDUDQ�
GDSDW� PHQLQJNDWNDQ� NHJLDWDDQ� SHPEHODMDUDQ� VHKLQJJD� PXWX� � KDVLO� EHODMDU�
VHPDNLQ�PHQLQJNDW��

3HQLODLDQ� \DQJ� GLUHQFDQDNDQ� GDODP� SHQHOLWLDQ� LQL� � DGDODK� SHQLODLDQ�
SURVHV� GDQ� SHQLODLDQ� KDVLO� 3HQLODLDQ� SURVHV� GLODNXNDQ� SDGD� VDDW� SHPEHODMDUDQ�
EHUODQJVXQJ��+DVLO�\DQJ�GLSHUROHK�GHQJDQ�PHQJDPDWL�DNWLYLWDV�JXUX�GDQ�VLVZD��
.HJLDWDQ� SHQJDPDWDQ� GLIRNXVNDQ� SDGD� DVSHN� NHUMD� VDPD�� DNWLYLWDV� GDODP�
EHUEDJL� SHQGDSDW�� XQMXN� NHUMD�� PLQDW�� GDQ� NHDQWXVLDVDQ� VLVZD� PHQJLNXWL�
SHODMDUDQ���

3HQLODLDQ� KDVLO� GLUHQFDQDNDQ� VHVXDL� GHQJDQ� WXMXDQ� SHPEHODMDUDQ� \DQJ�
WHODK� GLUXPXVNDQ�� 'DODP� SHUHQFDQDDQ� SHQLODLDQ� KDVLO�� GLUXPXVNDQ� UDPEX�
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UDPEX� DQDOLVLV� KDVLO� EHODMDU� VLVZD�� 3HQLODLDQ� GLODNXNDQ� QHUGDVDUNDQ� LQGLNDWRU�
\DQJ� WHODK� GLWHWDSNDQ�� 1XUJL\DQWRUR� ����������� PHQ\DWDNDQ� EDKZD� \DQJ�
PHQMDGL� LQGLNDWRU� NHHIHNWLIDQ� VLVZD� GDODP� PHQXOLV� DGDODK� NHWHSDWDQ� PHQXOLV�
GHQJDQ�PHPSHUKDWLNDQ�NHWHSDWDQ�WRSLN��PHQXOLV�LGH�SRNRN��PHQJHPEDQJNDQ�LGH�
SRNRN��SLOLKDQ�NDWD��NRKHVL��NRKHUHQVL��NDOLPDW�XWDPD��GDQ�SHQJJXQDDQ�(<'��

+DPDOLN� ����������� PHQ\DWDNDQ� µ*XUX� \DQJ� EDLN� DNDQ� EHUXVDKD�
VHGDSDW� PXQJNLQ� DJDU� SHQJDMDUDQQ\D� EHUKDVLOµ� 6DODK� VDWX� IDNWRU� \DQJ� GDSDW�
PHPEDZD� NHEHUKDVLODQ� JXUX� DGDODK�PHPEXDW� SHUHQFDQDDQ� VHEHOXP�PHQJDMDU��
*XUX� GLKDUDSNDQ� OHELK� VLVWHPDWLV�� HIHNWLI�� GDQ� HILVLHQ� GDODP� PHODVDQDNDQ�
SHPEHODMDUDQ�� +DO� LQL� VHMDODQ� GHQJDQ� SHUQ\DWDDQ� .HPS� ����������� EDKZD�
SHUHQFDQDDQ� SHPEHODMDUDQ� \DQJ� GLVXVXQ� VHFDUD� VLVWHPDWLV� DNDQ� PHPEHUL�
PDQIDDW�GDODP�EHUEDJDL�DVSHN��0DQIDDW�\DQJ�GLPDNVXG��\DLWX� ����SHQJHORODDQ�
SURJUDP�PHPHUOXNDQ�EXNWL�\DQJ�WHUSHUFD\D�WHQWDQJ�SURVHV�EHOMDDU�\DQJ�HIHNWLI�
GDQ�HILVLHQ������SHUHQFDQDDQ�SHQJDMDUDQ�PHPHUOXNDQ�EXNWL�EDKZD�SURJUDP�\DQJ�
GLUHQFDQDDQ� PHPXDVNDQ� GHQJDQ� LQGLNDWRU� SHQFDSDLDQ� VHPXD� WXMXDQ� SURJUDQ�
ROHK�VLVZD�GDODP�EDWDV�ZDNWX�\DQJ�WHSDW������JXUX�LQJLQ�PHPHUROHK�VHPXD�VLVZD�
NHPDPSXDQ� \DQJ� GLKDUDSNDQ� GDQ�PHELQD� UHDNVL� SRVLWLI� GHQJDQ� VLVZD�� GDQ� ����
VLVZD� LQJLQ� EHUKDVLO� VHNDOLJXV� PHQGDSDWNDQ� SHQJDODPDQ� EHODMDU� \DQJ�
PHQ\HQDQJNDQ�GDQ�PHPXDVNDQ��

E�� �3HPEDKDVDQ�SHODNVDQDDQ�SHPEHODMDUDQ�NHWHUDPSLODQ�PHQXOLV��
3HODNVDQDDQ� SHPEHODMDUDQ� NHWHUDPSLODQ� PHQXOLV� PHODOXL� VWUDWHJL�

NRRSHUDWLI� WLSH� 67$'� GLODNVDQDNDQ� WLJD� WDKDS� NHJLDWDQ�� \DNQL�� ���� NHJLDWDQ�
DZDO������NHJLDWDQ�LQWL��GDQ�����NHJLDWDQ�DNKLU��%HUGDVDUNDQ��SDSDUDQ�GDWD�KDVLO�
SHQHOLWLDQ��3HPEHODMDUDQ�GLDZDOL� JXUX�GHQJDQ�PHODNXNDQ�DSHUVHSVL�� SHPEHULDQ�
PRWLYDVL�� PHQJHPXNDNDQ� WXMXDQ� SHPEHODMDUDQ�� SURVHV� SHPEHODMDUDQ�� GDQ�
PHQMHODVNDQ�PDWHUL�SHPEHODMDUDQ�VHEHOXP�PHPDVXNL�SHPEHODMDUDQ�WDKDS�LQWL��

.HJLDWDQ� DSHUVHSVL� GLEHULNDQ� GHQJDQ� FDWD� WDQ\D� MDZDE� GHQJDQ� VLVZD��
NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� PRWLYDVL�� 0RWLYDVL� GLODNXNDQ� EHUWXMXDQ� XQWXN�
PHPEDQJNLWNDQ� NHDQWXVLDVDQ� �EHODMDU� VLVZD�EHODMDU� NHWHUDPSLODQ�PHQXOLV��+DO�
LQL� VHMDODQ� GHQJDQ� SHQGDSDW� 6DUGLPDQ� ���������� \DQJ� PHQJHPXNDNDQ� EDKZD�
µPRWLYDVL� GDSDU� GLNDWDNDQ� VHUDQJNDLDQ� XVDKD� XQWXN� PHQ\HGLDNDQ� NRQGLVL�
NRQGLVL� WHUWHQWX� VHKLQJJD� VLVZD� LQJLQ� GDQ� PDX� PHODNXNDQ� VHVXDWXµ�� -DGL��
PRWLYDVL� PHUXSDNDQ� IDNWRU� SHQHQWX� NHWHUOLEDWDQ� VLVZD� VHFDUD� DNWLI� GDODP�
EHODMDU��

6HODQMXWQ\D�� NHJLDWDQ� \DQJ� GLODNVDQDNDQ� JXUX� DGDODK� PHQ\DPSDLNDQ�
WXMXDQ� SHPEHODMDUDQ� GDQ� LQIRUPDVL� SURVHV� SHPEHODMDUDQ� WHUPDVXN� SURVHV�
SHODNVDQDDQ� VWDWHJL� NRRSHUDWLI� WLSH� 67$'� GDODP� SHPEHODMDUDQ�� 3HQ\DPSDLDQ�
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WXMXDQ�GDODP�SHPEHODMDUDQ� VDQJDW�SHQWLQJ�EDJL� VLVZD�DJDU�GDODP�SHODNVDQDDQ�
SHPEHODMDUDQ� WHUMDOLQ� NRPXQLNDVL� \DQJ� DNWLI� DQWDUD� JXUX� GDQ� VLVZD�� +DO� LQL�
VHVXDL� SHQGDSDW� 9\JRWVN\� �GDODP� 3DXO� (JJHO�� ������ PHQJDWDNDQ� EDKZD�
µ.RPXQLNDVL�DQWDUD�JXUX�GDQ�VLVZD�\DQJ�GLODNXNDQ�GHQJDQ�FDUD�PHQ\DPSDLNDQ�
WXMXDQ� SHPEHODMDUDQ� � GDSDW�PHQDPEDK� SHPDKDPDQ� VLVZD� WHUKDGDS� DSD� \DQJ�
VHPHVWLQ\D� GLSHUROHK� GDODP� NHJLDWDQ� EHODMDU�µ� 'DODP� VXGXW� SDQGDQJ� NDXP�
NRQVWUXNWLYLVWLN�� SHQ\DPSDLDQ� WXMXDQ� SHPEHODMDUDQ� \DQJ� FHUPDW� GDSDW�
PHPEDQWX� VLVZD�GDODP�SHPEHODMDUDQ� �6ODYLQ�� ����������� -DGL��PHVNLSXQ� VLVZD�
EHEDV�� QDPXQ�PHUHND� WHWDS� DNWLI� EHUXVDKD�PHPEHQWXN� SHPDKDPDQ� WHUKDGDS�
LQIRUPDVL�EHUGDVDUNDQ�KDVLO�LQWHUDNVL�GHQJDQ�NRQWHNV�\DQJ�GLKDGDSL��

6HEHOXP� NHJLDWDQ� GLODNVDQDNDQ� JXUX� PHPEHULNDQ� SHWXQMXN� PHQJHQDL�
WXJDV�\DQJ�DNDQ�GLODNVDQDNDQ�SDGD�VHWLDS�VLVZD�GDODP�NHODV�EHUGDVDUNDQ�SURVHV�
SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 67$'�� $NWLYLWDV� VHODQMXWQ\D� VHEHOXP� EHUGLVNXVL�
DGDODK� � PHQJRUJDQLVDVL� VLVZD� GDODP� NHORPSRN� GDQ� PHPLQWD� VLVZD� PHPEDFD�
ZDFDQD��.HJLDWDQ�LQL�PHUXSDNDQ�SURVHV�EHUSLNLU�\DQJ�PHOLEDWNDQ�NRJQLWLI�VHFDUD�
RSWLPDO��+DO�WHUVHEXW�GLSHUNXDW�ROHK�SHQGDSDW�2OVRQ��GDODP�/XNPDQQ�����������
\DQJ� PHQ\DWDNDQ� EDKZD� NHJLDWDQ� EHUGLVNXVL� � NDGDQJ�NDGDQJ� WLGDN� EHUKDVLO�
NDUHQD� VLVZD� WLGDN�PHPLOLNL� SHUVLDSDQ� \DQJ�PHQFDNXS� WHQWDQJ� FDUD�PHUHVSRQ�
VHMXPODK�SHQGDSDW�GDUL�WHPDQ�GDQ�WLGDN�PHPDKDPL�FDUD�PHQHULPD�XPSDQ�EDOLN�
WHPDQ�VHMDZDW��-DGL�SHODNVDQDDQ�GLVNXVL�SHUOX�SHUHQFDQDDQ�VHFDUD�PDWDQJ�DJDU�
VLVZD�PXGD�PHPDKDPL�DSD�\DQJ�DNDQ�GLODNVDQDNDQ�VHODPD�GLVNXVL��

3HQHUDSDQ� WDQ\D� MDZDE� \DQJ� GDSDW� PHQJDNWLINDQ� VLVZD� GDODP� NHODV�
VHEDJDL�ZMXG�WLQGDN� ODQMXW�GDUL�NHJLDWDQ�JXUX�PHQMHODVNDQ�SHPEHODMDUDQ�\DQJ�
GLQLODL�NXUDQJ�PDNVLPDO�PHUXSDNDQ�ODQJNDK�SRVLWLI�\DQJ�GLODNXNDQ�JXUX�GDODP�
SHQHOLWLDQ� LQL��'DODP�KDO� LQL�6XSDUQR� �������PHQHJDVNDQ�EDKZD�SURVHV�EHODMDU�
GDSDW�EHUODQJVXQJ�GHQJDQ�EDLN�MLND�JXUX�PHPDLQNDQ�SHUDQDQ�VHEDJDL�PHGLDWRU�
GDQ�IDVLOLWDWRU���

.HJLDWDQ�WHUDNKLU�\DQJ�GLODNVDQDNDQ�GDODP�SHPEHODMDUDQ�LQL�LDODK�VLVZD�
GDQ� JXUX� � PHODNXNDQ� UDQJNXPDQ� GDQ� PHUHIOHNVL� NHJLDWDQ� \DQJ� WHODK�
GLODNVDQDNDQ�GDQ�SHPEHULDQ�PRWLYDVL�SDGD�VLVZD�DJDU�VHODOX�PHODWLK�GLUL�GDODP�
PHQXOLV��PHQJDUDQJ���-DGL��0RWLYDVL�WLGDN�KDQ\D�GLEHULNDQ�SDGD�NHJLDWDQ�DZDO�
PHODLQNDQ�MXJD�SDGD�NHJLDWDQ�DNKLU�SHUOX�GLEHULNDQ�PRWLYDVL�DJDU�VLVZD�PDPSX�
PHQJHPEDQJNDQ�GLULQ\D�PHODOXL�ODWLKDQ��

$NWLYLWDV� VLVZD� VHFDUD� XPXP� GDODP� SHQHOLWLDQ� LQL� WHUOLKDW� VLVZD� DNWLI�
EHULQWHUDNVL��GDODP�NHORPSRNQ\D��,QWHUDNVL�WHUVHEXW�EHUXSD�WDQ\D�MDZDE��VDOLQJ�
NRUHNVL�� PHPEHUL� PDVXNDQ�� GDQ� EHUODWLK� SDGD� DVSHN� PHQXOLV� \DQJ� EHOXP��
GLNXDVDL� VLVZD��.HDNWLIDQ� VLVZD�PHQFHUPLQNDQ�NHEHUKDVLODQ� VWUDWHJL�NRRSHUDWLI�
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WLSH� 67$'�� 3HQJJDPEDUDDQ� NHEHUKDVLODQ� SHPEHODMDUDQ� LQL� VHMDODQ� GHQJDQ�
XQVXU�XQVXU�GDVDU�SHPEHODMDUDQ�NRRSHUDWLI��
�
6,038/$1��

$GD�HPSDW�VLPSXODQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHUHQFDQDDQ�SHPEHODMDUDQ��
3HUWDPD�� SHQJJXQDDQ� VWUDWHJL� NRRSHUDWLI� WLSH� 67$'� � GDODP� SHUHQFDQDDQ�
SHPEHODMDUDQ� NHWHUDPSLODQ� PHQXOLV� GLVXVXQ� � GDQ� GLZXMXGNDQ� GDODP� EHQWXN�
UHQFDQD�SHPEHODMDUDQ��5HQFDQD�SHPEHODMDUDQ�GLVXVXQ�VHFDUD�NRODERUDWLI�DQWDUD�
SHQHOLWL� GDQ� JXUX� EDKDVD� ,QGRQHVLD� NHODV� ;,,� ,3$��� 5HQFDQD� SHPEHODMDUDQ�
GLVXVXQ� EHUGDVDUNDQ� SURJUDP� VHPHVWHU� ,�� \DQJ� WHUGLUL� GDUL� ���� VWDQGDU�
NRPSHWHQVL�� ���� NRPSHWHQVL� GDVDU�� � � ���� � LQGLNDWRU�� � � ���� WXMXDQ�� � � ���� � PDWHUL���
SHPEHODMDUDQ�� ����PHWRGH�SHPEHODMDUDQ�� ���� ODQJNDK�ODQJNDK�SHPEHODMDUDQ�� ����
VXPEHU� EDKDQ�DODW�� GDQ� ���� SHQLODLDQ�� .HGXD�� UHQFDQD� GLVXVXQ� EHUGDVDUNDQ�
NXULNXOXP��6HODLQ�LWX��MXJD�PHPSHUKDWLNDQ�PLQDW�VLVZD��.HWLJD��UHQFDQD�GLVXVXQ�
GHQJDQ�PHPSHUKDWLNDQ�SURVHV�SHPEHODMDUDQ��3URVHV�SHPEHODMDUDQ�NHWHUDPSLODQ�
PHQXOLV� PHQJJXQDNDQ� WDKDSDQ� EHULNXW�� \DLWX� ���� WDKDS� NHJLDWDQ� DZDO�� ����
NHJLDWDQ� LQWL�� GDQ� ���� WDKDS� NHJLDWDQ� DNKLU�� .HHPSDW�� UHQFDQD� \DQJ� GLVXVXQ�
PHPXDW�WXJDV�WXJDV�SHPEHODMDUDQ�VHFDUD�MHODV�GDQ�ULQFL��+DO�LQL�EHUJXQD�XQWXN�
PHPEDQWX�VLVZD�GDODP�EHODMDU���

�
6$5$1�'$1�5(.20(1'$6,�

%HUGDVDUNDQ� KDVLO� NHVLPSXODQ� SHQHOLWLDQ� GDSDW� GLDMXNDQ� VDUDQ� VHEDJDL�
EHULNXW��
��� 3HUHQFDQDDQ� \DQJ� OHQJNDS� GDQ� VLVWHPDWLV� GDSDW� PHPXGDKNDQ� JXUX�
PHPHQHMHULDO�SHPEHODMDUDQ��2OHK�NDUHQD�LWX��GLVDUDQNDQ�NHSDGD�JXUX�VHFDUD�
XPXP� GDQ� JXUX� EDKDVD� ,QGRQHVLD� VHFDUD� NKXVXV� XQWXN� PHPEXDW�
SHUHQFDQDDQ�SHPEHODMDUDQ�GHQJDQ�EDLN�VHEHOXP�PHODNVDQDNDQ�SHPEHODMDUDQ��

��� .HSDGD� JXUX� EDKDVD� ,QGRQHVLD� VHEDLNQ\D�PHQJJXQDNDQ� VWUDWHJL� NRRSHUDWLI�
WLSH� 67$'� � LQL� GDODP� PHQLQJNDWNDQ� NHWHUDPSLODQ� PHQXOLV� VLVZD� GHQJDQ�
PHPSHUKDWLNDQ� NDUDNWHUVLVZD� GDQ� PHQ\HVXDLNDQ� NRQGLVL� DWDX� OLQJNXQJDQ�
VHNRODK�\DQJ�EHUVDQJNXWDQ��

��� 'DODP� PHQLQJNDWNDQ� SHPEHODMDUDQ� NHWHUDPSLODQ� PHQXOLV� VLVZD�� � JXUX�
KHQGDNQ\D� � OHELK� EDQ\DN� PHPEHULNDQ� NHVHPSDWDQ� XQWXN� � SUDNWLN� NHSDGD�
VLVZD�� 6HODLQ� LWX� GDODP�PHODNVDQDNDQ� SHQLODLDQ� SHPEHODMDUDQ� WLGDN� KDQ\D�
PHQLODL�KDVL�EHODMDU�VLVZD��WHWDSL�MXJD�PHQLODL�SURVHV�EHODMDU�VLVZD��

�
�
�
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'HSGLNQDV��������.XULNXOXP�6HNRODK�0HQHQJDK�$WDV�
(QUH�� )DKUXGGLQ� $PER�� ������ 'DVDU�GDVDU� .HWHUDPSLODQ� 0HQXOLV��

8MXQJSDQGDQJ��
)DWPDZDWL��������3HQLQJNDWDQ�.HWHUDPSLODQ�0HQXOLV��8MXQJ�SDQGDQJ�
+DPDOLN�2HPDU��������6WUDWHJL��%HODMDU�0HQJDMDU�%HUGDVDUNDQ�&%6$�%DQGXQJ��

6LQDU�%DUX��
+DPDOLN��2HPDU��������3URVH�%HODMDU�0HQJDMDU�%DQJXQJ��%XPL�$NVDUD���
,EUDKLP��0XVOLPLQ���GNN��������3HPEHODMDUDQ�.RRSHUDWLI��8QLYHUVLWDV�6XUDED\D��

81(6$��
/XNPDQ��������3HQLQJNDWDQ�3HPEHODMDUDQ�0HQXOLV�:DFDQD�(NVSRVVLWRUL�PHODOXL�

6WUDWHJL�:ULWHUV·�:RUNVKRS� 6LVZD�.HODV� ,,� 603�1HJHUL� ��:DZDVDQJND��
7HVLV� WLGDN� GLWHUELWNDQ�� 0DODQJ�� 3URJUDP� 3DVFDVDUMDQD� 8QLYHUVLWDV�
1HJHUL�0DODQJ��

/XQJGUHQ��������/HZRRG�&OLIIV��1HZ�-HUVH\��3UHDQWLFH�+DOO��
0LOOHV�� 0�� %�� GDQ� 8EHUPDQ�� 0�� $�� ������ $QDOLVLV� 'DWD� .XDOLWDWLI�� %DQGXQJ��

3HQHUMHPDK�7MHWMHS�5RKHQGL�5RKLGL��-DNDUWD��8QLYHUVLWDV�,QGRQHVLD��
0RHQLU��0���GNN���������3HUHQFDQDDQ�3HPEHODMDUDQ��0DODQJ��),3�,.,3�
0XO\DVD�� (�� ������ .XULNXOXP� 6DWXDQ� 3HQGLGLNDQ�� 6HEXDK� 3HGRPDQ� 3UDNWLV��

%DQGXQJ��5HPDMD�5RVGDNDU\D��
0XO\DWL��������.HWHUDPSLODQ�0HQXOLV��%DQGXQJ��5HPDMD�5RVGDNDU\D��
1XUJL\DQWRUR�� %XUKDQ�� ������ 3HQLODLDQ� GDODP� 3HQJDMDUDQ� %DKDVD� GDQ� 6DVWUD�

(GLVL�.HWLJD��<RJ\DNDUWD��%3)(�
1XUKDGL��������3HQGHNDWDQ�.RQWHNVWXDO��0DODQJ��8QLYHUVLWDV�1HJHUL�0DODQJ��
1XUVLWR��������3HQXQWXQJ�0HQJDUDQJ��<RJ\DNDUWD��$GLFLWD�.DU\D�1XVD��
3DXO�(JJHO��������3VLNRORJL�3HQGLGLNDQ��7HUMHPDKDQ��0DNDVVDU��33V�810�
5DILXGGLQ��������3HQHOLWLDQ�GDODP�.HODV��-DNDUWD��*UDPHGLD�
6DQMD\D�� :LQD�� �����D�� 6WUDWHJL� 3HPEHODMDUDQ�� %HULRULHQWDVL� 6WDQGDU� 3URVHV�

3HQGLGLNDQ��-DNDUWD��.HQFDQD��
6DQMD\D�� :LQD�� �����E�� 6WUDWHJL� 3HPEHODMDUDQ�� %HULRULHQWDVL� 6WDQGDU� 3URVHV�

3HQGLGLNDQ��-DNDUWD��.HQFDQD��
6DUGLPDQ��������,QWHUDNVL�GDQ�PRWLYDVL�%HODMDU��-DNDUWD��5DMDZDOL�
6ODYLQ�� 5�� ������ &RRSHWDWLYH� /HDUQLQJ�� 7KHRU\� 5LVHDUFK� DQG� 3UDFWLFH��

0DVVFKXVHWWV��$OO\Q�DQG�%DFRQ�3XEOLVHU��
6XSDUQR�� 3DXO�� ������ )LOVDIDW� .RQVWXNWLYLVPH� GDODP� 3HQGLGLNDQ�� <RJ\DNDUWD��

.DQLVLXV�
6\DILL��,PDP��������5HWRULND�GDODP�0HQXOLV��-DNDUWD��'HSGLNEXG��
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7DULJDQ�� 'MDJR� GDQ� +HQU\� *XQWXU� 7DULJDQ�� ������ 6WUDWHJL� 3HQJDMDUDQ� GDQ�
3HPEHODMDUDQ�%HUEDKDVD��%DQGXQJ��$QJNDVD��

7DULJDQ�� 'MDJR� GDQ� +HQU\� *XQWXU� 7DULJDQ�� ������ 7HNQLN� � 3HQJDMDUDQ�
.HWHUDPSLODQ�%HUEDKDVD��%DQGXQJ��$QJNDVD��


