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3HQJDUXK�3HQJJXQDDQ�3HUPDLQDQ�³.DUWX�1ULPR´�GDODP�
0HQLQJNDWNDQ�3HQHULPDDQ�'LUL�GL�0DVD�4XDUWHU�/LIH�&ULVLV
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�8QLYHUVLWDV�6HEHODV�0DUHW

&RUUHVSRQGLQJ�DXWKRU��IDGMUL�NLUDQD#VWDII�XQV�DF�LG

$EVWUDN� 'L� ,QGRQHVLD�� NHMDGLDQ�EXQXK�GLUL�PHQMDGL� SHQ\HEDE�XWDPD NHGXD� NHPDWLDQ�SDGD�
XVLD� SURGXNWLI�� GDQ� NDVXV� NHPDWLDQ� WHUWLQJJL� EHUDGD� SDGD�NLVDU� XPXU� ������ WDKXQ�� ,QGLYLGX�
SDGD�XVLD�LQL�GDSDW�PHQJDODPL�TXDUWHU�OLIH�FULVLV�NDUHQD�EDQ\DNQ\D�WXQWXWDQ�GDUL�OLQJNXQJDQ��
3DGD�NULVLV� WHUVHEXW� LQGYLGX�PHQJDODPL�SHUDVDDQ� WDN�EHUKDUJD�GDQ�UHDNVL HPRVL�QHJDWLI� ODLQ�
\DQJ�MLND�WLGDN�GLDWDVL�GDSDW�PHQ\HEDENDQ�GHSUHVL��6DODK�VDWX�IDNWRU�SHQ\HEDE�GHSUHVL�DGDODK�
SHQHULPDDQ�GLUL��%HUGDVDUNDQ�ODWDU�EHODNDQJ�WHUVHEXW��SHQHOLWL�PHPEXDW�LQWHUYHQVL�EHUEHQWXN�
SHUPDLQDQ� NDUWX� \DQJ� GLQDPDNDQ� ³.DUWX 1ULPR´� XQWXN PHQLQJNDWNDQ� SHQHULPDDQ GLUL��
3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�SHQJJXQDDQ�SHUPDLQDQ� ³.DUWX�1ULPR´�
GDODP� PHQLQJNDWNDQ� SHQHULPDDQ� GLUL� GL� PDVD� TXDUWHU� OLIH� FULVLV�� 0HWRGH� SHQHOLWLDQ� \DQJ�
GLJXQDNDQ�DGDODK�SHQHOLWLDQ�HNVSHULPHQ�GHQJDQ�GHVDLQ SUH�H[SHULPHQWDO�RQH�JURXS�SUH�WHVW�
SRVW�WHVW�� 3RSXODVL� GDODP� SHQHOLWLDQ� LQL� DGDODK� LQGLYLGX� UHQWDQJ� XVLD� ������ WDKXQ� \DQJ�
EHUWHPSDW� WLQJJDO� GL� 6ROR�� 7HNQLN� SHQJDPELODQ� VDPSHO� PHQJJXQDNDQ� UDQGRP� � VDPSOLQJ�
GHQJDQ� WRWDO� MXPODK� UHVSRQGHQ� �� RUDQJ� UHQWDQJ� XVLD ������ WDKXQ�� ,QVWUXPHQ SHQHOLWLDQ�
PHQJJXQDNDQ�VNDOD�SHQHULPDDQ�GLUL�GDQ�WHNQLN�DQDOLVLV�GDWD�GHQJDQ�XML�SDLUHG�VDPSOH�W�WHVW��
+DVLO�\DQJ�GLGDSDW�DGDODK VHEDQ\DN����UHVSRQGHQ�PHQJDODPL�SHQLQJNDWDQ�SDGD�KDVLO�SUHWHVW�
SRVWWHVW����UHVSRQGHQ�PHQJDODPL�SHQXUXQDQ�SDGD�KDVLO�SUHWHVW�SRVWWHVW��GDQ���UHVSRQGHQ�WLGDN�
PHQJDODPL� SHUXEDKDQ� VNRU�� 'DUL� KDVLO� XML� QRUPDOLWDV�� GLNHWDKXL� QLODL� VLJQLILNDQVL� 6KDSLUR�
:LON� 3UH� 7HVW� GDQ� 3RVW� 7HVW� !� ����� VHKLQJJD� GDWD� EHUGLVWULEXVL� QRUPDO�� 'DUL� KDVLO� XML�
KRPRJHQLWDV� GLNHWDKXL�QLODL�VLJQLILNDQVL �6LJ���%DVHG�RQ�0HDQ�VHEHVDU�������!������VHKLQJJD�
GDSDW�GLVLPSXONDQ�EDKZD�YDULDQV�NHORPSRN�3UH�7HVW GDQ�3RVW�7HVW DGDODK�VDPD��KRPRJHQ���
'DUL� KDVLO� XML� SDLUHG� VDPSOH� W�WHVW� QLODL VLJ�� ���WDLO�� ����� �� ����� \DQJ� EHUDUWL� KLSRWHVLV�
GLWHULPD� .HVLPSXODQ� SHQHOLWLDQ� LQL� DGDODK� DGD� SHQJDUXK� SHQJJXQDDQ� SHUPDLQDQ� ³.DUWX�
1ULPR´�GDODP�PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�SDGD�LQGLYLGX�GDODP�PDVD�TXDUWHU�OLIH�FULVLV��

���3HQGDKXOXDQ
%XQXK�GLUL WHODK�PHQMDGL�IHQRPHQD�JOREDO��3DGD�WDKXQ�������:+2 PHQ\DWDNDQ�OHELK�GDUL���������

RUDQJ� GL� GXQLD�PHQLQJJDO� NDUHQD� NDVXV� EXQXK� GLUL� VHWLDS� WDKXQQ\D�� KDO� LQL� GDSDW� GLNDWDNDQ� EDKZD�
VHVHRUDQJ� PHQLQJJDO� DNLEDW� EXQXK� GLUL� VHWLDS� ��� GHWLNQ\D�� 6HPHQWDUD� GL� � ,QGRQHVLD�� PHQXUXW� >��@�
NHMDGLDQ� EXQXK� GLUL� �����SHU ��������SRSXODVL� GDQ�PHQMDGL� SHQ\HEDE� XWDPD� NHGXD� NHPDWLDQ� SDGD�
XVLD� SURGXNWLI�� 0HQXUXW� >��@�� PD\RULWDV� UHQWDQJ� XVLD� SHODNX� EXQXK� GLUL� PHQFDNXS� NHORPSRN� XVLD�
GHZDVD�PXGD��)HQRPHQD�LQL�GLGXNXQJ�GDWD�:+2������� \DQJ�PHQ\DWDNDQ�XVLD�WHUWLQJJL�GDODP�NDVXV�
EXQXK�GLUL�SDGD�XVLD������� WDKXQ��%HUGDVDUNDQ WDKDS�SHUNHPEDQJDQQ\D�� >��@�PHQ\DWDNDQ�NHORPSRN�
XVLD� LQL� PHPDQJ� UHQWDQ� PHQJKDGDSL� PDVDODK� \DQJ� EHUNDLWDQ� GHQJDQ� GLUL�� LGHQWLWDV�� NHPDQGLULDQ��
OLQJNXQJDQ� VRVLDO� VHUWD� KDN�GDQ�NHZDMLEDQ�\DQJ�GLEHEDQNDQ�ROHK� OLQJNXQJDQ� VRVLDO��.HORPSRN XVLD�
���DQ� PHQXUXW� >�@>�@>��@ PHUXSDNDQ� SHUDOLKDQ� GDUL� PDVD� UHPDMD� PHQXMX� GHZDVD� DWDX� HPHUJLQJ�
DGXOWKRRG�� 3DGD� PDVD� LQL�� LQGLYLGX� DNDQ� PHODNXNDQ� EDQ\DN� SHUXEDKDQ� XQWXN� EHUDGDSWDVL� GHQJDQ�
OLQJNXQJDQ� VRVLDO� >�@>��@�� 0HQXUXW>�@>��@�� LQGLYLGX� \DQJ� DGD� SDGD� XVLD� WHUVHEXW� DNDQ� EDQ\DN
PHQGDSDW� WXQWXWDQ� EDLN� GDUL� NHOXDUJD�� PDV\DUDNDW�� PDXSXQ� GLUL� VHQGLUL� \DQJ� PHQ\HEDENDQ� DGDQ\D�
GLOHPPD�

6XDWX�PDVD�\DQJ�GLWDQGDL�GHQJDQ�DGDQ\D�GLOHPD��SHUDVDDQ� WDN�EHUKDUJD�� WDN�EHUGD\D��GDQ� UHDNVL�
HPRVL� QHJDWLI� ODLQ� VHEDJDL� UHVSRQ GDUL� SHUXEDKDQ� \DQJ� WHUMDGL�� \DQJ� PHUXSDNDQ� VXDWX� NULVLV�
VHSHUHPSDW� KLGXS� GLNHQDO� GHQJDQ� LVWLODK�4XDUWHU� /LIH� &ULVLV >�@>��@�� -LND� SHUDVDDQ� \DQJ� DGD� SDGD�
NULVLV� WHUVHEXW� WLGDN� GLWDQJDQL� GHQJDQ�EDLN� DNDQ�PHQJDNLEDWNDQ� NULVLV� HPRVLRQDO�PXODL� GDUL� IUXVWDVL�



���

KLQJJD� GHSUHVL>��@�� 'DWD� :+2� ������� PHQXQMXNDQ� EDKZD� VHNLWDU� �������� RUDQJ� PHQLQJJDO� DNLEDW�
EXQXK� GLUL� GHQJDQ� SHQ\HEDE� XWDPD� DGDODK� GHSUHVL�� %DQ\DN� IDNWRU� \DQJ� PHQ\HEDENDQ� LQGLYLGX�
PHQJDODPL� GHSUHVL�� PHQXUXW� >��@� GDQ� >��@� VDODK� VDWX� IDNWRU WHUVHEXW� DGDODK� SHQHULPDDQ� GLUL� �VHOI�
DFFHSWDQFH�� \DQJ� UHQGDK��'HSUHVL� EHUNROHUDVL� QHJDWLI� GHQJDQ� SHQHULPDDQ�GLUL� >��@�� DUWLQ\D� VHPDNLQ�
UHQGDK�SHQHULPDDQ�GLUL�PDND� VHPDNLQ� WLQJJL� WLQJNDW�GHSUHVL��EHJLWX�SXOD� VHEDOLNQ\D��0DND�GDUL� LWX��
EDQ\DN�LQWHUYHQVL�\DQJ�GLODNXNDQ�ROHK�SURIHVLRQDO�XQWXN�PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�NOLHQ�VHSHUWL�
WHUDSL�� NRQVHOLQJ�� GDQ� ODLQ�ODLQ�� 1DPXQ�� PHQXUXW� >�@� PHQ\DWDNDQ� KDQ\D� ��� \DQJ� PDX� EHUREDW� NH�
SURIHVLRQDO�GDUL� ����� MXWD� MLZD�GL� ,QGRQHVLD�\DQJ�PHQJDODPL�GHSUHVL��2OHK�NDUHQD� LWX�� SHUOX� DGDQ\D�
VROXVL�XQWXN�PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�GHQJDQ�LQWHUYHQVL�\DQJ�GLNHPDV�GHQJDQ�OHELK�PHQDULN�GDQ�
DSOLNDWLI��,QWHUYHQVL�\DQJ�DNDQ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�EHUEHQWXN�SHUPDLQDQ�NDUWX�\DQJ�GLEHUL�
QDPD� GHQJDQ� ³.DUWX� 1ULPR´�� 3HQJJXQDDQ� PHGLD� NDUWX� \DQJ� EHULVLNDQ� JDPEDU� DWDXSXQ� NDWD�NDWD�
VHFDUD� HIHNWLI� \DQJ� GLZXMXGNDQ� GDODP� EHQWXN� SHUPDLQDQ� DNDQ� PHQLQJNDWNDQ� HIHNWLYLWDV� GDODP�
PHPEHULNDQ� SHVDQ� \DQJ� LQJLQ� GLVDPSDLNDQ� >��@�� 0HWRGH� SHUPDLQDQ� GDSDW� PHPEHULNDQ� SHODWLKDQ�
SHQJHQDODQ� GLUL�� VHKLQJJD� LQGLYLGX� GDSDW�PHQLQJNDWNDQ� SHQHULPDDQ� GLUL� >��@�� 7XMXDQ� SHQHOLWLDQ� LQL�
XQWXN�PHQJHWDKXL�SHQJDUXK�SHQJJXQDDQ�SHUPDLQDQ�³.DUWX�1ULPR´�GDODP�PHQLQJNDWNDQ�SHQHULPDDQ�
GLUL� GL� PDVD� TXDUWHU� OLIH� FULVLV�� 0DQIDDW� SHQHOLWLDQ� LQL� XQWXN� PHPEHULNDQ� NRQWULEXVL� SDGD� ELGDQJ�
DNDGHPLN� EHUXSD� VXPEDQJDQ� LOPLDK GDODP� LOPX� SVLNRORJL� VRVLDO� PHQJHQDL� SHQHULPDDQ� GLUL� GDQ�
VHEDJDL� UHIHUHQVL� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHQHULPDDQ� GLUL�� DSUHVLDVL�
GDQ�PRWLYDVL�

���0HWRGH�3HQHOLWLDQ�
�����0DWHUL
������4XDUWHU�/LIH�&ULVLV

6HFDUD�XPXP�PHQMHODVNDQ�LVWLODK�TXDUWHU�OLIH�FULVLV�VHEDJDL�VXDWX�UHDNVL�\DQJ�LQWHQV�GDUL�LQGLYLGX�
\DQJ�EDUX�VDMD�PHQLQJJDONDQ�UDVD�µQ\DPDQ¶�\DQJ�GLSHUROHK�GDUL�SHQGLGLNDQ�WLQJJL�\DQJ�GLMDODQL�GDQ�
KDUXV�PHQJKDGDSL�UHDOLWD�VHVXQJJXKQ\D�GLPDQD�GL�GDODPQ\D�WHUGDSDW�NHWLGDNVWDELODQ��SHUXEDKDQ \DQJ�
WHUXV� PHQHUXV� WHUMDGL�� DOWHUQDWLI� SLOLKDQ� \DQJ� WHUODOX� EDQ\DN� VHUWD� NHSDQLNDQ� NDUHQD� SHUDVDDQ� WDN�
EHUGD\D��4XDUWHU�OLIH�FULVLV�GLDODPL�SDGD�UHQWDQJ�XVLD�������WDKXQ��VDPD�GHQJDQ�HPHUJLQJ�DGXOWKRRG��
PHQXUXW�>��@�GDQ�>�@��(PHUJLQJ�DGXOWKRRG�PHUXSDNDQ�PDVD�\DQJ�SHQXK�WDQWDQJDQ�GDQ�XQWXN�EHEHUDSD�
RUDQJ� GLSHQXKL� GHQJDQ� NULVLV� >��@�� 6WUHVRU� \DQJ� XPXP� DGDODK� KXEXQJDQ� LQWHUSHUVRQDO�� NHKLGXSDQ�
\DQJ�PDSDQ�� LVX�LVX�ILQDQVLDO� GDQ�MXJD� LGHQWLWDV�GLUL��7DQGD�WDQGD�VHVHRUDQJ�GDODP�IDVH�TXDUWHU�OLIH�
FULVLV�PHQXUXW >��@�DQWDUD� ODLQ� WHUGDSDW�SHUDVDDQ� WHUMHEDN�GDODP�EHUEDJDL�SLOLKDQ�� WHUGDSDW�GRURQJDQ�
NXDW� XQWXN�PHQJXEDK� VLWXDVL��PHODNXNDQ� WLQGDNDQ� EHUVLIDW� NUXVLDO��PXODL�PHPEDQJXQ� SRQGDVL� EDUX�
XQWXN�DUDK� WXMXDQQ\D��GDQ�PHPEDQJXQ�NHKLGXSDQ�EDUX� VHVXDL�QLODL�QLODL� \DQJ�GLDQXWQ\D��6HVHRUDQJ�
GDODP�TXDUWHU�OLIH�FULVLV�DNDQ�PHUDVD�ELQJXQJ��FHPDV��GDQ�NKDZDWLU��(PRVL�QHJDWLI�\DQJ�PXQFXO�SDGD�
PDVD� TXDUWHU�OLIH� FULVLV� GLMDEDUNDQ� ROHK� >�@� DQWDUD� ODLQ� DGDODK� ELPEDQJ�� FHPDV�� IUXVWUDVL�� JHOLVDK��
WHUSXDVNDQ�� 5HVSRQ�UHVSRQ� HPRVLRQDO� WHUVHEXW GLVHEDENDQ� ROHK� EDQ\DN� IDNWRU�� )DNWRU� SHUDVDDQ�
EHUDJDPD�� VWDWXV� SHODMDU�� UHQFDQD� KLGXS�� VWDWXV� KXEXQJDQ�� VWDWXV� NDULU�� GDQ� XDQJ� PHPSHQJDUXKL�
NHEDKDJLDDQ�VHVHRUDQJ�>��@��6HODLQ�LWX��>�@�MXJD�PHQJXQJNDSNDQ�MLND�VWUHVRU�OHELK�VHULQJ�PXQFXO�SDGD�
SHULRGH� WHUVHEXW� GLEDQGLQJ� SDGD� SHULRGH� ODLQQ\D�� -LND� VHVHRUDQJ� WLGDN� GDSDW� PHQJKDGDSL� PDVD�
TXDUWHU�OLIH�FULVLV�LQL��VWUHVV�\DQJ�PHQXPSXN�GDSDW�PHQMDGLNDQ�VHVHRUDQJ�PHQJDODPL GHSUHVL�ODOX�>��@�
PHQ\DWDNDQ�LND�WLGDN�GLWDQJDQL�DNDQ�PHQ\HEDENDQ�EXQXK�GLUL�
������'HSUHVL�GDQ�%XQXK�'LUL

'HSUHVL�PHQXUXW� >��@�PHUXSDNDQ�VDWX�PDVD� WHUJDQJJXQ\D� IXQJVL�PDQXVLD�EHUNDLWDQ�GHQJDQ�DODP�
SHUDVDDQ�\DQJ� VHGLK�GDQ�JHMDOD�SHQ\HUWDQ\D�� WHUPDVXN�SHUXEDKDQ�SDGD�SROD� WLGXU�GDQ�QDIVX�PDNDQ��
SVLNRPRWRU�� NRQVHQWUDVL�� DQKHGRQLD�� NHOHODKDQ�� UDVD� SXWXV� DVD� GDQ� WLGDN� EHUGD\D�� VHUWD� EXQXK� GLUL��
'HSUHVL�DGDODK�VDODK�VDWX�SHQ\DNLW�PHQWDO�\DQJ�PHPEXWXKNDQ�LQWHUYHQVL�GDUL�OLQJNXS�SHNHUMDDQ�VRVLDO�
PHGLV�DWDX�\DQJ�EHUJHUDN�GL�ELGDQJ�NHVHKDWDQ��>��@�PHQ\HEXWNDQ�EHEHUDSD�SHUDQ�SHNHUMD�VRVLDO�PHGLV
GDODP� PHQDQJDQL� SDVLHQ� GHSUHVL� DGDODK� VDODK� VDWXQ\D� VHEDJDL� PRWLYDWRU�� 3HNHUMD� VRVLDO� EHUSHUDQ�
GDODP� PHPEHULNDQ� PRWLYDVL� GDQ� PHQGRURQJ� NOLHQ� DJDU� GDSDW� PHPDQIDDWNDQ� SHOD\DQDQ \DQJ� DGD�
XQWXN� PHQLQJNDWNDQ� GDQ� PHQJHPEDQJNDQ� NHKLGXSDQQ\D�� GDQ� WHUXWDPD� EHUNDLWDQ� GHQJDQ� PHPEHUL�



���

PRWLYDVL� GDQ� PHPEDQWX� PHPHFDKNDQ� PDVDODK�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� >��@� PHQXQMXNNDQ�
WHUGDSDW�SHQJDUXK�VLJQLILNDQ�SHPEHULDQ�PRWLYDVL�VSLULWXDO�WHUKDGDS�WLQJNDW�GHSUHVL�SDVLHQ�KHPRGLDOLVD�
GL�568'�'U��5��6RHWUDVQR�5HPEDQJ��6HODLQ�LWX��SHQHOLWLDQ�ROHK >��@�PHQ\DWDNDQ�GXNXQJDQ�PRWLYDVL�
GDSDW�PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�VHKLQJJD�GDSDW�PHQXUXQNDQ�WLQJNDW�GHSUHVL�
3HQHULPDDQ�'LUL

0HQXUXW� >��@�SHQHULPDDQ�GLUL�DGDODK�VLNDS�PHUDVD�SXDV�GHQJDQ�GLUL�VHQGLUL��NXDOLWDV�NXDOLWDV�GDQ
EDNDW�VHQGLUL��VHUWD�SHQJHWDKXDQ�DNDQ�NHWHUEDWDVDQ�VHQGLUL��/HELK�ODQMXW��>��@�PHQMDEDUNDQ�SHQHULPDDQ�
GLUL� DGDODK� VHMDXK� PDQD� VHVHRUDQJ� GDSDW� PHQ\DGDUL� GDQ� PHQJDNXL� NDUDNWHULVWLN� SULEDGL� GDQ
PHQJJXQDNDQQ\D� GDODP� PHQMDODQL� NHODQJVXQJDQ� KLGXSQ\D� \DQJ� GLWXQMXNNDQ� ROHK� SHQJDNXDQ�
VHVHRUDQJ� WHUKDGDS� NHOHELKDQ�NHOHELKDQQ\D� VHNDOLJXV� PHQHULPD� VHJDOD� NHNXUDQJDQQ\D� WDQSD�
PHQ\DODKNDQ�RUDQJ�ODLQ��VHUWD�PHPSXQ\DL�NHLQJLQDQ�\DQJ�WHUXV�PHQHUXV�XQWXN�PHQJHPEDQJNDQ�GLUL��
6HPDNLQ�EDLN�VHVHRUDQJ�GDSDW�PHQHULPD�GLULQ\D��PDND�DNDQ�VHPDNLQ�EDLN�SXOD�SHQ\HVXDLDQ�GLUL�GDQ�
VRVLDOQ\D� >��@�� 3HQHULPDDQ� GLUL� GLSHQJDUXKL� ROHK� EDQ\DN� IDNWRU�� >��@� PHQJHPXNDNDQ� IDNWRU� \DQJ�
PHPSHQJDUXKL�SHQHULPDDQ�GLUL��DQWDUD�ODLQ�DGDQ\D�SHPDKDPDQ�WHQWDQJ�GLUL�VHQGLUL��DGDQ\D�KDO�\DQJ�
UHDOLVWLN�� WLGDN�DGD�KDPEDWDQ�GDODP�OLQJNXQJDQ��VLNDS�DQJJRWD�PDV\DUDNDW�� WLGDN�PHPLOLNL�JDQJJXDQ�
HPRVLRDO�EHUDW�� NHEHUKDVLODQ�\DQJ�GLDODPL�� LGHQWLILNDVL�GHQJDQ�RUDQJ�\DQJ�PHPLOLNL�SHQ\HVXDLDQ� LUL�
EDLN�� GDQ� DGDQ\D SHUVSHNWLI� GLUL� \DQJ� OXDV�� 6HODLQ� IDNWRU�� \DQJ� PHQMDGLNDQ� DVSHN SHQHULPDDQ� GLUL
DQWDUD�ODLQ�VLIDW�SHUFD\D�GLUL�GDQ�PHQJKDUJDL�GLUL�VHQGLUL��NHVHGLDDQ�PHQHULPD�NULWLNDQ�GDUL�RUDQJ�ODLQ��
PDPSX�PHQLODL� GLUL� GDQ�PHQJRUHNVL� NHOHPDKDQ�� MXMXU� WHUKDGDS� GLUL� VHQGLUL� GDQ� RUDQJ� ODLQ�� Q\DPDQ�
GHQJDQ� GLULQ\D� VHQGLUL�� PHPDQIDDWNDQ� NHPDPSXDQ� GHQJDQ� HIHNWLI� PDQGLUL� GDQ� EHUSHQGLULDQ�� GDQ�
EDQJJD� PHQMDGL� GLUL� VHQGLUL�� 8SD\D�XSD\D� XQWXN� PHQLQJNDWNDQ� SHQHULPDDQ� GLUL� PHODOXL�
WHUDSL�NRQVHOLQJ� UHDOLWD� PHQXQMXNNDQ� KDVLO� \DQJ� VLJQLILNDQ� XQWXN� PHQLQJNDWNDQ� SHQHULPDDQ� GLUL��
6HODLQ� LWX�� GDODP� SHQHOLWLDQ� >��@� PHQXQMXNNDQ� EDKZD� SHODWLKDQ� SHQJHQDODQ� GLUL� HIHNWLI� XQWXN�
PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�GDQ�KDUJD�GLUL�

�����0HWRGH
3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI�GHQJDQ�PHWRGH SHQHOLWLDQ�HNVSHULPHQ��0HWRGH�

HNVSHULPHQ� PHQXUXW� >�@� DGDODK� VXDWX FDUD� XQWXN� PHQFDUL� KXEXQJDQ� NDXVDO� DQWDUD� GXD� IDNWRU� \DQJ�
VHQJDMD� GLWLPEXONDQ� ROHK� SHQHOLWLDQ� GHQJDQ� PHQJHOLPLQLVDVL� DWDX� PHQJXUDQJL� DWDX� PHQ\LVLKNDQ�
IDNWRU�IDNWRU� ODLQ� \DQJ�PHQJJDQJJX��'HVDLQ� HNVSHULPHQ� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�
GHVDLQ�SUH�H[SHULPHQWDO� \DLWX�GHVDLQ�HNVSHULPHQ�\DQJ�PDVLK�EHOXP�VXQJJXK�VXQJJXK�NDUHQD�PDVLK�
WHUGDSDW� YDULDEHO� OXDU� \DQJ� WLGDN� GLNRQWURO� >��@�� 6HODQMXWQ\D�� EHQWXN� GHVDLQ� GDUL� SHQHOLWLDQ� LQL� \DLWX�
GHQJDQ� PHQJJXQDNDQ� RQH� JURXS� SUH�WHVW�SRVW�WHVW� GHVLJQ�� >��@� PHQ\DWDNDQ� GDODP� SHQHOLWLDQ� LQL�
WHUGDSDW�VDWX�NHORPSRN�\DQJ�GLEHUL�SHUODNXDQ� ODOX�GLXNXU�GHQJDQ�PHPEDQGLQJNDQ�KDVLO�SUH�WHVW�GDQ�
SRVW�WHVW�� 3RSXODVL� GDODP� SHQHOLWLDQ� LQL� PHUXSDNDQ� LQGLYLGX� \DQJ� EHUDGD� SDGD� UHQWDQJ� XPXU� ������
WDKXQ� GL� 6XUDNDUWD�� +DO LQL� NDUHQD� LQGLYLGX� \DQJ� EHUDGD� SDGD PDVD� TXDUWHU� LIH� FULVLV� EHUDGD� SDUD�
UHQWDQJ� XVLD� ������ WDKXQ�� 6DPSHO� GDODP� SHQHOLWLDQ� LQL� \DLWX� EHUMXPODK� ��� RUDQJ� DWDX� UHVSRQGHQ��
6HPDNLQ�EHVDU�VDPSHO GDUL EHVDUQ\D�SRSXODVL�\DQJ�DGD�DGDODK�VHPDNLQ�EDLN��QDPXQ�WHUGDSDW�MXPODK
EDWDV PLQLPDO�\DQJ�KDUXV�GLDPELO�ROHK�SHQHOLWL� \DLWX�VHEDQ\DN����VDPSHO PHQXUXW�>��@� ,QVWUXPHQ�
SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� \DLWX� PHQJJXQDNDQ� VNDOD� �NXHVLRQHU��� 'DWD� \DQJ� GLSHUROHK�
PHQJJXQDNDQ�NXHVLRQHU�DGDODK�GDWD�\DQJ�GLNDWHJRULNDQ�VHEDJDL GDWD�IDNWXDO \DQJ�EHUDUWL� UHOLDELOLWDV�
KDVLO� GDUL� NXHVLRQHU� VDQJDW� EHUJDQWXQJ� SDGD� UHVSRQGHQ�� VHGDQJNDQ� SHQHOLWL� GDSDW� PHQJXSD\DNDQ�
SHQLQJNDWDQ� UHOLDELOLWDV� GHQJDQ� PHQ\DMLNDQ� NDOLPDW�NDOLPDW� \DQJ� MHODV� GDQ� GLVDPSDLNDQ� GHQJDQ�
VWUDWHJL�\DQJ�WHSDW�>�@��'DODP SHQHOLWLDQ�LQL��VNDOD�\DQJ�GLJXQDNDQ DGDODK VNDOD�SHQHULPDDQ�GLUL�\DQJ�
GLDGDSWDVL�GDUL�VNDOD�SHQHULPDDQ�GLUL�3XVSLWD��������\DQJ�PHQJDFX�SDGD�DVSHN�SHQHULPDDQ�GLUL�>��@�
GHQJDQ� YDOLGLWDV� EHUJHUDN� DQWDUD� ������ VDPSDL� GHQJDQ� ������ GDQ� UHOLDELOLWDV� ������� 7HNQLN� DQDOLVLV�
GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� GHQJDQ� XML� SDLUHG� VDPSOH� W�WHVW��0HQXUXW� >�@�� XML�
SDLUHG�VDPSOH�W�WHVW�DGDODK�SHQJXMLDQ�\DJ�GLODNXNDQ�WHUKDGDS�GXD�VDPSHO�\DQJ�EHUSDVDQJDQ��VDPSHO�
EHUSDVDQJDQ�GLDUWLNDQ�VHEDJDL�VDPSHO�GHQJDQ VXEMHN�\DQJ�VDPD�QDPXQ�PHQJDODPL�SHUODNXDQ�EHUEHGD��
+LSRWHVLV� GDODP� SHQHOLWLDQ� LQL� DGDODK� DGD� SHQJDUXK� SHQJJXQDDQ� SHUPDLQDQ� ³.DUWX� 1ULPR´� GDODP�
PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�
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���+DVLO�GDQ�'LVNXVL
����+DVLO
������6WDWLVWLN�'HVNULSWLI

7DEHO��� 'DWD�+DVLO�3UHWHVW�� 3RVWWHVW

1R 1DPD 3UH�WHVW 3RVW�WHVW .HWHUDQJDQ

� 6� �� �� 7XUXQ

� 6� �� �� 7XUXQ

� 6� �� �� 7XUXQ

� 6� �� �� 1DLN
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�� 6�� �� �� 7HWDS
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�� 6�� �� �� 1DLN
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'DUL�WDEHO�WHUVHEXW��GDSDW�GLOLKDW�EDKZD�WHUGDSDW�SHUEHGDDQ�VNRU�SHQHULPDDQ�GLUL�DQWDUD�SUHWHVW�GDQ�
SRVWWHVW�� 6HEDQ\DN� �� UHVSRQGHQ� PHQJDODPL� SHQLQJNDWDQ� SDGD� KDVLO� SUHWHVW�SRVWWHVW�� �� UHVSRQGHQ�
PHQJDODPL�SHQXUXQDQ�SDGD�KDVLO�SUHWHVW�SRVWWHVW��GDQ���UHVSRQGHQ�WLGDN�PHQJDODPL�SHUXEDKDQ�VNRU�

������8ML�$VXPVL
7DEHO��� 8ML�QRUPDOLWDV

7HVWV�RI�1RUPDOLW\

.ROPRJRURY�6PLUQRYD 6KDSLUR�:LON
6WDWLVWLF 'I 6LJ� 6WDWLVWLF 'I 6LJ�

3RVW�7HVW ���� �� ����
 ���� �� ����
3UH�7HVW ���� �� ����
 ���� �� ����


��7KLV�LV�D�ORZHU�ERXQG�RI�WKH�WUXH�VLJQLILFDQFH�

D��/LOOLHIRUV�6LJQLILFDQFH�&RUUHFWLRQ

'DUL� KDVLO� XML� QRUPDOLWDV�� GLNHWDKXL� QLODL� VLJQLILNDQVL� 6KDSLUR�:LON� XQWXN 3RVW�7HVW� DGDODK� ������
GDQ� XQWXN� 3UH� 7HVW� DGDODK� ������ $SDELOD� QLODL� VLJQLILNDQVL� !� ����� PDND� GDWD� EHUGLVWULEXVL� QRUPDO��
DSDELOD�QLODL�VLJQLILNDQVL��������PDND�GDWD�EHUGLVWULEXVL�WLGDN�QRUPDO>��@��1LODL�VLJQLILNDQVL�3UH�7HVW�
GDQ�3RVW�7HVW�! �����VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�GDWD�EHUGLVWULEXVL�QRUPDO�

7DEHO��� 8ML�KRPRJHQLWDV
7HVW�RI�+RPRJHQHLW\�RI�9DULDQFH

/HYHQH�
6WDWLVWLF GI� GI� 6LJ�

6NRU %DVHG�RQ�0HDQ ���� � �� ����
%DVHG�RQ�0HGLDQ ���� � �� ����
%DVHG� RQ� 0HGLDQ DQG�
ZLWK�DGMXVWHG�GI

���� � ������ ����

%DVHG�RQ�WULPPHG�PHDQ ���� � �� ����

'DUL� KDVLO� XML� KRPRJHQLWDV�� GLNHWDKXL� QLODL� VLJQLILNDQVL� �6LJ��� %DVHG� RQ� 0HDQ� VHEHVDU� �������
3HQJDPELODQ� NHSXWXVDQ GDODP� XML� KRPRJHQLWDV� DGDODK� MLND� VLJQLILNDQVL� DWDX� 6LJ�� �� ������ PDND�
GLNDWDNDQ� EDKZD� YDULDQV� GDUL� GXD� DWDX� OHELK� NHORPSRN� GDWD� DGDODK� WLGDN� KRPRJHQ�� EHJLWX� SXOD�
VHEDOLNQ\D>��@�� %HUGDVDUNDQ� GDWD� GL� DWDV�� GLNHWDKXL� QLODL� VLJQLILNDQVL� �6LJ��� %DVHG� RQ�0HDQ� !� �����
VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�YDULDQV�NHORPSRN�3UH�7HVW GDQ�3RVW�7HVW DGDODK�VDPD �KRPRJHQ��

�������8ML�+LSRWHVLV
7DEHO��� 8ML�SDLUHG�VDPSOH�W�WHVW

3DLUHG�'LIIHUHQFHV

7 'I
6LJ�� ���
WDLOHG�0HDQ

6WG��
'HYLDWLRQ

6WG��
(UURU�
0HDQ

���� &RQILGHQFH�
,QWHUYDO� RI� WKH�
'LIIHUHQFH
/RZHU 8SSHU

3DLU�
�

3UH 7HVW� �
3RVW�7HVW

�
�������

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

�� ����
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0HQXUXW� 6DQWRVR� �������� SHGRPDQ� SHQJDPELODQ� NHSXWXVDQ� GDODP� 8ML� 3DLUHG� 6DPSOH� 7�WHVW
EHUGDVDUNDQ� QLODL� VLJQLILNDQVL� �6LJ��� DGDODK MLND� QLODL� 6LJ�� ���WDLOHG�� �� �����PDND�+��GLWRODN� GDQ�+��

GLWHULPD� EHJLWX�SXQ�VHEDOLNQ\D� %HUGDVDUNDQ�KDVLO�RXWSXW��GLNHWDKXL�EDKZD�6LJ�����WDLOHG��DGDODK������
\DQJ�EHUDUWL��������PDND�KLSRWHVLV GLWHULPD�\DQJ�EHUDUWL�DGD�SHQJDUXK�SHQJJXQDDQ�SHUPDLQDQ�³.DUWX�
1ULPR´�GDODP�PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�SDGD�LQGLYLGX�GDODP�PDVD�TXDUWHU�OLIH FULVLV�
�����'LVNXVL

%HUGDVDUNDQ� KDVLO� RXWSXW�� GLNHWDKXL� EDKZD� 6LJ�� ���WDLOHG�� DGDODK� ����� \DQJ� EHUDUWL� �� �����PDND�
KLSRWHVLV GLWHULPD� \DQJ� EHUDUWL� DGD� SHQJDUXK� SHQJJXQDDQ� SHUPDLQDQ� ³.DUWX� 1ULPR´� GDODP�
PHQLQJNDWNDQ�SHQHULPDDQ�GLUL�SDGD�LQGLYLGX�GDODP�PDVD TXDUWHU OLIH�FULVLV��+DO�LQL�GDSDW�GLVHEDENDQ�
ROHK� EHEHUDSD� KDO�� \DLWX� NRQVHS� SHUPDLQDQ� NDUWX� \DQJ� PHQJDMDN� LQGLYLGX� XQWXN� PHQJHQDO� GLULQ\D�
VHQGLUL��SHPEHULDQ�DSUHVLDVL�VHUWD�PRWLYDVL�NHSDGD�SHPDLQ�NDUWX��3HUPDLQDQ�³.DUWX 1ULPR´ WHUVXVXQ�
GDUL� �� PDFDP� NDUWX�� \DLWX NDUWX� SHUQ\DWDDQ� GDQ� NDUWX� VROXVL�� .DUWX� SHUQ\DWDDQ� EHULVL� WHQWDQJ�
SHUQ\DWDDQ�SHUQ\DWDDQ�PHQJHQDL GLUL� LQGLYLGX�� VHGDQJNDQ� NDUWX� VROXVL� EHULVL� DSUHVLDVL� GDQ�PRWLYDVL
VHEDJDL�WDQJJDSDQ�GDUL�NDUWX�SHUQ\DWDDQ� .DUWX�NDUWX�SHUQ\DWDDQ�GLVXVXQ�EHUGDVDUNDQ�SHUPDVDODKDQ�
XPXP�\DQJ�WHUMDGL�SDGD�LQGLYLGX�\DQJ�EHUDGD�SDGD�TXDUWHU�OLIH�FULVLV�VHSHUWL�SHUPDVDODKDQ�ILQDQVLDO��
UHODVL�� NDULU�� NHOXDUJD�� GDQ� NHFHPDVDQ� VHUWD� NHELQJXQJDQ DNDQ� PDVD� GHSDQ� >��@�� � 3DGD� DWXUDQ�
SHUPDLQDQ�NDUWX��LQGLYLGX�GLPLQWD�XQWXN�PHPLOLK�VDODK�VDWX�SHUQ\DWDDQ�GL�DQWDUD���NDUWX�SHUQ\DWDDQ��
+DO�LQL�PHUXSDNDQ�VDODK�VDWX�XSD\D�\DQJ�DGD�XQWXN�SHQJHQDODQ�GLUL�LQGLYLGX��VHKLQJJD�LQGLYLGX�GDSDW�
OHELK�PHPDKDPL� GLULQ\D� VHQGLUL�� 3HPDKDPDQ� GLUL�PHUXSDNDQ� VDODK� VDWX� IDNWRU� \DQJ�PHPSHQJDUXKL�
SHQHULPDDQ�GLUL�>��@�� �3HQHOLWLDQ�WHUGDKXOX�MXJD�PHQHPXNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�SRVLWLI�DQWDUD�
SHPDKDPDQ� GLUL� GHQJDQ� SHQHULPDDQ� GLUL>��@�� +DO� LQL� EHUDUWL� VHPDNLQ� WLQJJL� SHPDKDPDQ� LQGLYLGX�
WHQWDQJ�GLULQ\D��VHPDNLQ�WLQJJL�SHQHULPDDQ�GLULQ\D��

.DUWX VROXVL� WHUGLUL� GDUL� DSUHVLDVL� GDQ� PRWLYDVL� XQWXN� PHQLQJNDWNDQ� SHQHULPDDQ� GLUL� LQGLYLGX��
$SUHVLDVL� VHQGLUL� PHUXSDNDQ� FDUD� \DQJ� GLJXQDNDQ� ROHK� NRQVHORU� GDODP� NRQVHOLQJ� LQGLYLGX� GHQJDQ�
SHQGHNDWDQ�UHDOLWD��GDQ�NRQVHOLQJ�LQGLYLGX�GHQJDQ�SHQGHNDWDQ UHDOLWD�GDSDW PHQLQJNDWNDQ�SHQHULPDDQ�
GLUL� LQGLYLGX� >��@�� 6HPHQWDUD� PRWLYDVL� GLJXQDNDQ� NDUHQD� EHEHUDSD� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�
PRWLYDVL� EHUNDLWDQ� GHQJDQ� SHQHULPDDQ� GLUL� LQGLYLGX�� 6SLULWXDO� PLQGIXOQHVV� DGDODK� WHUDSL� \DQJ�
PHQJDGRSVL�WHRUL�NHSHUDZDWDQ DGDSWDVL�&DOOLVWD�5R\�\DQJ�EHUIRNXV�SDGD�SVLNRORJLV�GHQJDQ�SHPEHULDQ�
QDIDV�GLVHUWDL�SHPEHULDQ�PRWLYDVL�\DQJ�GLVLVLSL�NDOLPDW�G]LNLU��6HODPD�SDVLHQ�PHODNXNDQ�PLQGIXOQHVV�
EDVHG� RQ� EHQVRQ� UHOD[DWLRQ�� GLSHUGHQJDUNDQ� UHNDPDQ� VXDUD� \DQJ� EHULVL� NDOLPDW�NDOLPDW� PRWLYDVL��
NHV\XNXUDQ� GDQ� NHVDEDUDQ� \DQJ� DNDQ� PHQVWLPXODVL� SUHIURQWDO� FRUWH[�� NHPXGLDQ� PHQJKDVLONDQ�
SHUVSHNWLI�GLUL�\DQJ�EHUEHQWXN�NHVDGDUDQ�XQWXN�PHQJDPELO�KLNPDK�WHUKDGDS�NRQGLVL�\DQ�GLDODPL�VDDW�
LQL�GDQ�DNDQ�PHQLQJNDWNDQ�WROHUDQVL�WHUKDGDS�VWUHV�GDQ�PHQXUXQNDQ�NHWHJDQJDQ RWRW��VHODQMXWQ\D�DNDQ
PHQJXEDK� UHVSRQ�NRJQLWLI� GDQ� HPRVLRQDO� VSLULWXDO� LQGLYLGX� VHKLQJJ� DGDSDW�PHPSHQJDUXKL� VXDVDQDQ�
KDWL� PHQMDGL� ULOHNV� PHPSHUWDKDQNDQ� HPRVL� \DQJ� SRVLWLI� \DLWX� SHQHULPDDQ GLUL� GDQ� SHQLQJNDWDQ�
NH\DNLQDQ�>��@

���.HVLPSXODQ
.HVLPSXODQ� GDUL� SHQHOLWLDQ� LQL� LDODK� WHUGDSDW� SHQJDUXK� SHQJJXQDDQ� SHUPDLQDQ� ³.DUWX� 1ULPR´�

GDODP�PHQLQJNDWNDQ� SHQHULPDDQ� GLUL� SDGD� LQGLYLGX� GDODP�PDVD� TXDUWHU� OLIH� FULVLV��+DO� LQL� NDUHQD�
NRQVHS�SHUPDLQDQ NDUWX�\DQJ�PHQJDMDN�LQGLYLGX�XQWXN�PHPDKDPL�GLULQ\D VHQGLUL��DGDQ\D SHPEHULDQ�
DSUHVLDVL��GDQ�DGDQ\D�PRWLYDVL�\DQJ�GDSDW�PHQGRURQJ�LQGLYLGX�XQWXN�PHQHULPD�GLULQ\D�VHQGLUL�

���5HIHUHQVL
>�@$JXVWLQ�� ,�� ������ 7HUDSL� GHQJDQ� 3HQGHNDWDQ� 6ROXWLRQ�)RFXVHG� SDGD� ,QGLYLGX� \DQJ� PHQJDODPL�

4XDUWHU�OLIH�&ULVLV��7HVLV� 8QLYHUVLWDV�,QGRQHVLD��'HSRN�
>�@$UQHWW�� -�� -�� ������ (PHUJLQJ� $GXOWKRRG�� 7KH� :LQGLQJ� 5RDG� )URP� WKH� /DWH� 7HHQV� 7URXJKW� WKH�

7ZHQWLHVW��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN�
>�@$ULNXQWR��6��������6WDWLVWLND�3HQHOLWLDQ��5LHQLND�&LSWD��-DNDUWD�



���

>�@$]L]DK�� .�� 1�� ������ ����� -XWD� 2UDQJ� ,QGRQHVLD� $ODPL� 'HSUHVL�� &XPD� �� 3HUVHQ� \DQJ� %HUREDW��
'LDNVHV�GDUL�ZZZ�KHDOWK�GHWLN�FRP GLXQJJDK�WDQJJDO����-XQL�����

>�@$]ZDU�� 6�� ������ 6LNDS� 0DQXVLD� 7HRUL� GDQ� 3HQJXNXUDQQ\D�� (GLVL� NH���� 3XVWDND 3HODMDU� 2IIVHW�
<RJ\DNDUWD�

>�@%ODFN��$�� ������+DOIZD\�%HWZHHQ�6RPHZKHUH� DQG�1RWKLQJ��$Q�([SORUDWLRQ�RI� 7KH�4XDUWHU�/LIH�
&ULVLV�DQG�/LIH�6DWLVIDFWLRQ�$PRQJ�*UDGXDWH�6WXGHQWV��7KHVLV�IRU�0DVWHU�RI�(GXFDWLRQ��8QLYHUVLW\�
RI�$UNDQVDV��)D\HWWHYLOOH�

>�@%XGL��7��3��������6366 �����7HUDSDQ��5LVHW�VWDWLVWLN�SDUDPHWULN��$QGL��<RJ\DNDUWD�
>�@&DOKRXQ��-��)���$FRFHOOD��-��5��������3VLNRORJL�7HQWDQJ�3HQ\HVXDLDQ�GDQ�+XEXQJDQ�.HPDQXVLDDQ�

(GLVL�.HWLJD��$OLK�EDKDVD��1\��56 6DWPRNR��,.,3�6HPDUDQJ�3UHVV��6HPDUDQJ�
>�@&DUVRQ� 6�� +��� 	� /DQJHU�� (�� -�� ������ 0LQGIXOQHVV� DQG� 6HOI�$FFHSWDQFH�� -RXUQDO� RI� 5DWLRQDO�

(PRWLYH�	�&RJQLWLYH�%HKDYLRU�7KHUDS\������+DO��������
>��@&KDPEHUODLQ�� -�� 0��� +DDJD�� '�� $�� )�� ������ 8QFRQGLWLRQDO� 6HOI�$FFHSWDQFH� DQG� 3V\FKRORJLFDO�

+HDOWK��-RXUQDO�RI�5DWLRQDO�(PRWLYH�	�&RJQLWLYH�%HKDYLRU 7KHUDS\��9RO�����1R����+DO����������
>��@&KDSOLQ��-��3��������.DPXV�/HQJNDS�3VLNRORJL��5DMDZDOL�3UHV��-DNDUWD�
>��@&RKHQ��/���HW�DO��������5HVHDUFK�0HWKRG�LQ�(GXFDWLRQ��5RXWOHGJH��1HZ�<RUN�
>��@&URQEDFK��/��-���5DMDUDWQDP��1�� 	�*OHVHU��*� &��������7KHRU\ RI�JHQHUDOL]DELOLW\��$�OLEHUDOL]DWLRQ�

RI�UHOLDELOLW\�WKHRU\��%ULWLVK�-RXUQDO�RI�6WDWLVWLFDO�3V\FKRORJ\��9RO�����1R����+DO����������
>��@)LWUL�� /�� ������ (IHNWLYLWDV� 7HNQLN� 3HUPDLQDQ� XQWXN� 0HQLQJNDWNDQ� 3HQHULPDDQ� GLUL� �6HOI

DFFHSWDQFH��6LVZD� 7HVLV��8QLYHUVLWDV�3HQGLGLNDQ ,QGRQHVLD��%DQGXQJ�
>��@+DQGD\DQL�� 0�� 0��� 5DWQDZDWL�� 6��� +HOPL�� $�� )�� ������ (IHNWLILWDV� 3HODWLKDQ� 3HQJHQDODQ� 'LUL�

7HUKDGDS�3HQLQJNDWDQ�3HQHULPDDQ�'LUL�GDQ�+DUJD�'LUL��-XUQDO�3VLNRORJL�8*0��1R�����+DO��������
>��@+HUL\DGL�� $� ������0HQLQJNDWNDQ� SHQHULPDDQ� GLUL� �VHOI� DFFHSWDQFH�� VLVZD� NHODV� 9,,,� PHODOXL�

NRQVHOLQJ� UHDOLWD� GL� 603�1HJHUL� ��%DQWDUERODQJ�.DEXSDWHQ�3HPDODQJ� WDKXQ�DMDUDQ������������
'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLWDV�1HJHUL�6HPDUDQJ��6HPDUDQJ�

>��@+XUORFN� (�%��������3HUVRQDOLW\�'HYHORSPHQW��7DWD�0F*UDZ�+LOO�3XEOLVKLQJ��1HZ�'HOKL�
>��@+XUORFN��(��%��������3VLNRORJL�3HUNHPEDQJDQ��6XDWX�3HQGHNDWDQ�6HSDQMDQJ�5HQWDQJ�.HKLGXSDQ��

(UODQJD��-DNDUWD�
>��@,VVRP�� )LWUL� /��� $SULOLD�� )LDQ\�� ������ 3HQJDUXK� .HFHUGDVDQ� (PRVL� 7HUKDGDS� 6WUHV� .HUMD� 3DGD�

3HQJDMDU 0XGD�GL�*HUDNDQ�,QGRQHVLD�0HQJDMDU��-XUQDO�3HQHOLWLDQ�GDQ�3HQJXNXUDQ�3VLNRORJL��9RO��
���1R�����+DO�������

>��@.DSODQ�� ,�� +��� 6DGRFN�� %�� -��� *UHEE�� -�� $�� ������ 6LQRSVLV� 3VLNLDWUL� ,OPX� 3HQJHWDKXDQ� 3HULODNX�
3VNLDWUL�.OLQLV��%LQDUXSD�$NVDUD���7DQJHUDQJ�

>��@.HPHQNHV�� 'HSNHV�� ������ .RPXQLNDVL� GDQ� NHSHGXOLDQ� DQWDU� NHOXDUJD� GLEXWXKNDQ� XQWXN� FHJDK�
EXQXK�GLUL��'LDNVHV�GDUL�ZZZ�GHSNHV�JR�LG

>��@0DUGDWL��$���:DQJLG��0��1��������3HQJHPEDQJDQ 0HGLD�3HUPDLQDQ�.DUWX�JDPEDU GHQJDQ�WHNQLN�
0DNH�D�0DWFK�XQWXN�NHODV�,�6'��-XUQDO�3ULPD�(GXNDVLD��+DO����������

>��@0XUSK\�� 0�� ������ (PHUJLQJ� $GXOWKRRG� ,Q� ,UHODQG�� ,V� WKH� 4XDUWHU�/LIH� &ULVLV� D� &RPPRQ�
([SHULHQFH"��'HSDUWPHQW�RI�6RFLDO�6FLHQFH��'XEOLQ�,QVWLWXWH�RI�7HFKQRORJ\��,UHODQG�

>��@2OVRQ�0DGGHQ�� -HQQLIHU�+�� ������&RUUHODWHV� DQG�3UHGLFWRUV� /LIH� 6DWLVIDFWLRQ�$PRQJ� ��� WR� ���
<HDUV� 2OGV�� $Q� ([SORUDWLRQ� RI� 7KH� 4XDUWHUOLIH� &ULVLV� 3KHQRPHQRQ�� 'LVVHUWDWLRQ� IRU� 'RFWRU� RI�
3KLORVRSK\��8QLYHUVLW\�RI�'HQYHU��&RORUDGR�

>��@3XWUDQWR�� 'ZL� $JXQJ��� 1\XPLUDK�� 6UL�� ������ 3HQJDUXK� 3HPEHULDQ�0RWLYDVL� 6SLULWXDO� 7HUKDGDS�
3HQXUXQDQ� 7LQJNDW� 'HSUHVL� 3DVLHQ� +HPRGLDOLVD� GL� 568'� 'U�� 5�� 6RHWUDVQR� 5HPEDQJ�� -XUQDO�
.HSHUDZDWDQ� GDQ� .HVHKDWDQ� 0DV\DUDNDW� 67,.(6� &HQGHNLD� 8WDPD� .XGXV�� 9RO�� �� 1R�� ���
&(1'(.,$�87$0$���.XGXV�

>��@3XVSLWD� 5��'��������+XEXQJDQ�DQWDUD�6HOI�(IILFDF\�GHQJDQ�3HQHULPDDQ�'LUL�SDGD�3DVLHQ�3HQ\DNLW�
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