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3XML�V\XNXU�NHKDGLUDW�7XKDQ�<DQJ�0DKD�(VD�DWDV�DQXJHUDK�

GDQ�SHUWRORQJDQ�1\D�VHKLQJJD�SHQXOLV�GDSDW�PHQ\HOHVDLNDQ�EXNX�

\DQJ�EHUMXGXO�´3HUDQJNDW�.HFHUGDVDQ�%XDWDQ�XQWXN�3DUD 3HQHOLWLµ��

7DN� OXSD� SHQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� VHEHVDU�EHVDUQ\D�

NHSDGD� VHJHQDS�SLKDN�\DQJ�PHPEHULNDQ�EDQWXDQ�GDQ�GXNXQJDQ�

VHODPD�SURVHV�SHQ\HOHVDLDQ�EXNX�LQL� 

%XNX�LQL���3HUDQJNDW�.HFHUGDVDQ�%XDWDQ�XQWXN�3DUD 3HQHOLWL��

DGDODK� SDQGXDQ� NRPSUHKHQVLI� \DQJ� GLUDQFDQJ� XQWXN�PHPEDQWX�

SDUD�SHQHOLWL�PHPDQIDDWNDQ�NHNXDWDQ�$,�GDODP�SHQHOLWLDQ�PHUHND��

'DUL�DQDOLVLV�GDWD�\DQJ�PHQGDODP�KLQJJD�SHPURVHVDQ�EDKDVD�DODPL�

\DQJ� FDQJJLK�� EXNX� LQL� PHPSHUNHQDONDQ� EHUEDJDL� DODW� $,� \DQJ�

UHOHYDQ�GHQJDQ�GXQLD�SHQHOLWLDQ� 

6HWLDS�EDE�GDODP�EXNX�LQL�GLVXVXQ�VHFDUD�VLVWHPDWLV��GHQJDQ�

SHQHNDQDQ�SDGD�SHQMHODVDQ�PHQ\HOXUXK�WHQWDQJ�EHUEDJDL�MHQLV�$,��

ILWXU�ILWXUQ\D�� KLQJJD� FDUD� SHQJJXQDDQQ\D��.DPL� SHUFD\D� EDKZD�

SHPDKDPDQ� \DQJ� NXDW� WHQWDQJ� NRQVHS� GDVDU� $,� DNDQ�PHPEXND�

SLQWX� EDJL� LQRYDVL� \DQJ� OHELK� EHVDU� GDODP�SHQHOLWLDQ�� GDQ� LWXODK�

\DQJ�NDPL�KDUDSNDQ�GDUL�EXNX�LQL� 

3HQXOLV� EHUKDUDS� EXNX� LQL� GDSDW�PHQMDGL� VXPEHU� LQVSLUDVL�

EDJL� SDUD� SHQHOLWL� GL� VHOXUXK�GXQLD� XQWXN�PHQMHODMDKL� SRWHQVL�$,�

GDODP� SHUMDODQDQ� SHQHOLWLDQ�PHUHND�� 1DPXQ�� SHQXOLV� PHQ\DGDUL�

EXNX� LQL� WDN� OHSDV� GDUL� NHNXUDQJDQ�� 2OHK� NDUHQD� LWX�� SHQXOLV�

PHQ\DPSDLNDQ�SHUPRKRQDQ�PDDI� VHUWD� WHUEXND�XQWXN�NULWLN�GDQ�

VDUDQ�GHPL�SHUEDLNDQ�GL�PDVD�PHQGDWDQJ� 

 

 

%DQMDUPDVLQ�����$SULO������ 

 

 

3HQXOLV 
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$� (OLFLW 

�� $SD�LWX�(OLFLW" 

(OLFLW� DGDODK� VHEXDK� SODWIRUP� GDULQJ� \DQJ�

GLNHPEDQJNDQ� ROHK� 2XJKW�� VHEXDK� ODERUDWRULXP� ULVHW�

PDFKLQH� OHDUQLQJ� �0/�� QLUODED� \DQJ� EHUEDVLV� GL� $PHULND�

6HULNDW�� 7XMXDQ� XWDPD� SODWIRUP� LQL� DGDODK� XQWXN� PHQMDGL�

DVLVWHQ�SHQHOLWL�NHFHUGDVDQ�EXDWDQ��$,��\DQJ�JUDWLV��GHQJDQ�

IRNXV� SDGD� ´PHQJRWRPDWLVNDQ� VHEDJLDQ� GDUL� SURVHV� NHUMD�

SHQHOLWLDQµ� >�@��'HQJDQ� NHPDPSXDQQ\D�XQWXN�PHQ\LQWHVLV�

EXNWL� GDQ� PHQJHNVWUDNVL� WHNV� GDUL� SXEOLNDVL� LOPLDK� GL�

6HPDQWLF� 6FKRODU�� (OLFLW� VLJQLILNDQ� GDODP� PHPSHUFHSDW�

SURVHV�WLQMDXDQ�OLWHUDWXU� 

3HQJJXQD� GDSDW� GHQJDQ� PXGDK� PHPDVXNNDQ�

SHUWDQ\DDQ�SHQHOLWLDQ�NH�GDODP�NRWDN�SHQFDULDQ��GDQ�$,�DNDQ�

VHFDUD� RWRPDWLV� PHQFDUL� GDQ� PHQJLGHQWLILNDVL� PDNDODK�

PDNDODK� WHUNHPXND�GL� ELGDQJ� \DQJ� UHOHYDQ�� %DKNDQ� WDQSD�

NDWD� NXQFL� \DQJ� VHPSXUQD�� $,� PDPSX� PHQHPXNDQ� GDQ�

PHUDQJNXP� LQWL� GDUL� PDNDODK�PDNDODK� WHUVHEXW�� VHUWD�

PHQJHNVWUDNVL� LQIRUPDVL� SHQWLQJ� NH� GDODP� VXDWX� PDWULNV�

SHQHOLWLDQ�� 'HQJDQ� PHQJDGRSVL� NRQVHS� GDUL� SURVHV�

SHQLQMDXDQ� VLVWHPDWLV�� PRGHO� EDKDVD� \DQJ� GLJXQDNDQ� ROHK�

(OLFLW� PHQ\XVXQ� LQIRUPDVL� PHQMDGL� NRPSRQHQ�NRPSRQHQ�

\DQJ� PXGDK� GLSDKDPL�� PHPXQJNLQNDQ� SHQJJXQD� XQWXN�

PHQ\DULQJ� WRSLN� GDUL� DEVWUDN� PDNDODK�� WHUPDVXN� YHUVL�
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$� &KDW*37 

�� $SD�LWX�&KDW*37 

&KDW*37� DGDODK� FKDWERW� \DQJ� GLNHPEDQJNDQ� ROHK�

2SHQ$,� GDQ� GLOXQFXUNDQ� SDGD� ��� 1RYHPEHU� ������

%HUGDVDUNDQ�PRGHO� EDKDVD� \DQJ� EHVDU�� LQL�PHPXQJNLQNDQ�

SHQJJXQD� XQWXN� PHPSHUKDOXV� GDQ� PHQJDUDKNDQ�

SHUFDNDSDQ� NH� SDQMDQJ�� IRUPDW�� JD\D�� WLQJNDW� GHWDLO�� GDQ�

EDKDVD�\DQJ�GLLQJLQNDQ��&KDW*37�WHUVHGLD�XQWXN�GLJXQDNDQ�

VHFDUD�RQOLQH�GDODP�GXD�YHUVL��VDWX�GLEDQJXQ�GL�DWDV�*37�����

GDQ� \DQJ� ODLQQ\D�GL� DWDV�*37���� NHGXDQ\D�DGDODK� DQJJRWD�

GDUL� VHUL� JHQHUDWLYH� SUH�WUDLQHG� WUDQVIRUPHU� �*37�� PLOLN�

2SHQ$,� GDQ� GLVHPSXUQDNDQ� XQWXN� DSOLNDVL� SHUFDNDSDQ�

PHQJJXQDNDQ� NRPELQDVL� SHPEHODMDUDQ� WHUDZDVL� GDQ�

SHPEHODMDUDQ�SHQJXDWDQ�GDUL�XPSDQ�EDOLN�PDQXVLD� 

&KDW*37� GLULOLV� VHEDJDL� SUDWLQMDX� SHQHOLWLDQ� \DQJ�

WHUVHGLD�VHFDUD�JUDWLV��WHWDSL�NDUHQD�SRSXODULWDVQ\D��2SHQ$,�

VHNDUDQJ� PHQJRSHUDVLNDQ� OD\DQDQ� LQL� GHQJDQ� PRGHO�

IUHHPLXP��� ,QL� PHPXQJNLQNDQ� SHQJJXQD� GL� WLHU� JUDWLVQ\D�

XQWXN� PHQJDNVHV� YHUVL� EHUEDVLV� *37������ VHPHQWDUD� YHUVL�

EHUEDVLV� *37��� \DQJ� OHELK� FDQJJLK� GDQ� DNVHV� SULRULWDV� NH�

ILWXU�ILWXU� EDUX� GLVHGLDNDQ� XQWXN� SHODQJJDQ� EHUED\DU� GL�

EDZDK�QDPD�NRPHUVLDO�´&KDW*37�3OXVµ�� 

3DGD� -DQXDUL� ������ &KDW*37� WHODK� PHQMDGL� DSOLNDVL�

SHUDQJNDW�OXQDN�NRQVXPHQ�\DQJ�WXPEXK�SDOLQJ�FHSDW�GDODP�

VHMDUDK�� PHQGDSDWNDQ� OHELK� GDUL� ���� MXWD� SHQJJXQD� GDQ�
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$� 4XLOOERW 

�� $SD�LWX�4XLOOERW" 

4XLOO%RW� GLPXODL� VHEDJDL� SUR\HN� SDGD� WDKXQ� ������

6HMDN� VDDW� LWX�� SHUWXPEXKDQ� SHQJJXQDQ\D� WHODK� PHQMDGL�

HNVSRQHQVLDO��$ODW�LQL�DZDOQ\D�GLUDQFDQJ�VHEDJDL�WKHVDXUXV�

NDOLPDW� OHQJNDS� XQWXN� PHPEDQWX� VLVZD� GDQ� SURIHVLRQDO�

PHQXOLV� GHQJDQ� OHELK� SHUFD\D� GLUL� GDQ� FHSDW�� 3HQJJXQD�

4XLOO%RW� WHODK� PHQJJXQDNDQQ\D� XQWXN� EHUEDJDL� SUR\HN��

WHUPDVXN� PHQ\LDSNDQ� WHVLV� GRNWRUDO�� PHQ\XVXQ� HPDLO�

KXNXP��PHQHUMHPDKNDQ�GRNXPHQ��GDQ�PHQFLSWDNDQ�NRQWHQ�

RQOLQH�� 

4XLOO%RW� DGDODK� DODW� EDQWX� PHQXOLV� \DQJ�

PHQJJXQDNDQ� NHFHUGDVDQ� EXDWDQ� �$,�� XQWXN�PHPSHUEDLNL�

GDQ�PHURPEDN�WHNV�GHQJDQ�FHSDW�GDQ�PXGDK��'LEDQGLQJNDQ�

GHQJDQ� DODW� SDUDSKUDVLQJ� ODLQ�� 4XLOO%RW� PHQRQMRO� NDUHQD�

NHPDPSXDQQ\D� PHQJKDVLONDQ� WHNV� \DQJ� OHELK� DODPL� GDQ�

PXGDK� GLSDKDPL�� 'HQJDQ� EHUDJDP� ILWXU� GDQ� RSVL� \DQJ�

GLVHGLDNDQ��4XLOO%RW�PHPXQJNLQNDQ�$QGD�PHQJRSWLPDONDQ�

WXOLVDQ�VHVXDL�NHEXWXKDQ�$QGD�� 

6HLULQJ� ZDNWX�� 4XLOO%RW� PHQJDODPL� SHQLQJNDWDQ�

VLJQLILNDQ� GDODP� NHPDPSXDQ� GDQ� IXQJVLRQDOLWDVQ\D��

WHUPDVXN�GDODP�KDO�SDUDSKUDVLQJ��SHPDKDPDQ�NRQWHNV��GDQ�

ILWXU� WDPEDKDQ� VHSHUWL� JUDPPDU� FKHFNHU�� $ODW� LQL� WHUXV�

EHUNHPEDQJ� XQWXN� PHPEDQWX� SHQXOLV� PHQLQJNDWNDQ�
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$� +XPDWD 

�� $SD�LWX�+XPDWD" 

+XPDWD� $,� DGDODK� VHEXDK� SODWIRUP� NHFHUGDVDQ�

EXDWDQ �$,� \DQJ� GLUDQFDQJ� NKXVXV� XQWXN� PHODNXNDQ�

ULQJNDVDQ� GDQ� PHPEHULNDQ� MDZDEDQ� WHUKDGDS� SHUWDQ\DDQ�

WHUNDLW� GRNXPHQ�� WHUXWDPD� GDODP� NRQWHNV� VWXGL� LOPLDK��

%HUEHGD� GHQJDQ� DODW�DODW� ODLQ� VHSHUWL &KDW*37��+XPDWD�$,�

XQJJXO� GDODP� NHPDPSXDQQ\D� XQWXN� PHQJDQDOLVLV� GDQ�

PHPDKDPL�GRNXPHQ�SDQMDQJ�GHQJDQ�OHELK�HILVLHQ� 

'LNHPEDQJNDQ� ROHK� &\UXV� .KDMYDQGL� GDQ� 'DQ�

5DVPXVRQ�� WXMXDQ� XWDPD� +XPDWD� $,� DGDODK�PHPSHUFHSDW�

SURVHV� SHQHPXDQ� LOPLDK� GHQJDQ� PHQ\HGHUKDQDNDQ�

SHPDKDPDQ� WHUKDGDS� SXEOLNDVL� SHQHOLWLDQ� \DQJ� NRPSOHNV��

0HODOXL� ILWXU� WDQ\D� MDZDE� EHUEDVLV� NHFHUGDVDQ� EXDWDQ��

SODWIRUP� LQL� PHQJXEDK� NXHUL� GDWD� PHQMDGL� MDZDEDQ� \DQJ�

PXGDK�GLSDKDPL� 

$VDO� QDPD� ´KXPDWDµ� VHQGLUL� EHUDVDO� GDUL� EDKDVD�

6DQVNHUWD� \DQJ� EHUDUWL� EHUILNLU�� 3DGD�GDVDUQ\D��+XPDWD�$,�

EHURSHUDVL�GHQJDQ�FDUD�PHPSHUFHSDW�GDQ�PHQ\HGHUKDQDNDQ�

LVL�MXUQDO�DWDX�SXEOLNDVL�\DQJ�LQWULFDWHO\�GHWDLOHG��,QL�WHQWXQ\D�

VDQJDW� EHUJXQD�� WHUXWDPD� MLND� $QGD� SHUOX� PHODNXNDQ�

WLQMDXDQ�WHUKDGDS�VHMXPODK�EHVDU�MXUQDO�VHFDUD�EHUVDPDDQ� 

+XPDWD� $,� PHQJJXQDNDQ� WHNQRORJL� 3HPURVHVDQ�

%DKDVD� $ODPL �1/3�� \DLWX� NHFHUGDVDQ� EXDWDQ� \DQJ� GDSDW�

PHQJNRQYHUVL� GDWD� EDKDVD� PDQXVLD� PHQMDGL� IRUPDW� \DQJ�
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$� *RRJOH�6FKRODU 

�� $SD�LWX�*RRJOH�6FKRODU" 

*RRJOH�6FKRODU��DWDX�GDODP�EDKDVD�,QGRQHVLD�GLNHQDO�

VHEDJDL� *RRJOH� &HQGHNLD�� DGDODK� OD\DQDQ� \DQJ�

PHPXQJNLQNDQ� SHQJJXQD� PHODNXNDQ� SHQFDULDQ� PDWHUL�

PDWHUL� SHODMDUDQ� EHUXSD� WHNV� GDODP� EHUEDJDL� IRUPDW�

SXEOLNDVL��/D\DQDQ�LQL�GLOXQFXUNDQ�SDGD�WDKXQ������ 

,QGHNV� *RRJOH� &HQGHNLD� PHQFDNXS� MXUQDO�MXUQDO�

RQOLQH�GDUL�SXEOLNDVL�LOPLDK��*RRJOH�&HQGHNLD�PHQ\HGLDNDQ�

FDUD� \DQJ�PXGDK� XQWXN�PHQFDUL� OLWHUDWXU� DNDGHPLV� VHFDUD�

OXDV�� 6HVHRUDQJ�GDSDW�PHQFDUL�GL� VHOXUXK�ELGDQJ� LOPX�GDQ�

UHIHUHQVL� GDUL� VDWX� WHPSDW�� PDNDODK� SHHU�UHYLHZHG�� WHVLV��

EXNX��DEVWUDN��GDQ�DUWLNHO��GDUL�SHQHUELW�DNDGHPLV��NRPXQLWDV�

SURIHVLRQDO��SXVDW�GDWD�SUDFHWDN��XQLYHUVLWDV��GDQ�RUJDQLVDVL�

DNDGHPLV�ODLQQ\D� 

*RRJOH�&HQGHNLD�EHUWXMXDQ�PHQ\XVXQ�DUWLNHO� VHSHUWL�

\DQJ� GLODNXNDQ� SHQHOLWL�� GHQJDQ� PHPSHUKDWLNDQ�

NHOHQJNDSDQ� WHNV� VHWLDS� DUWLNHO�� SHQXOLV�� SXEOLNDVL� \DQJ�

PHQDPSLONDQ� DUWLNHO�� GDQ� IUHNXHQVL� SHQJJXQDDQ� NXWLSDQ�

DUWLNHO�GDODP�OLWHUDWXU�DNDGHPLV�ODLQQ\D��+DVLO�SDOLQJ�UHOHYDQ�

DNDQ�VHODOX�PXQFXO�SDGD�KDODPDQ�SHUWDPD� 

/D\DQDQ� LQL� VDQJDW� PHPEDQWX� SDUD� SHQHOLWL��

PDKDVLVZD�� GDQ� SHQJDMDU� GDODP� PHQFDUL� LQIRUPDVL� LOPLDK�

VHFDUD�PXGDK�GDQ�FHSDWó��*RRJOH�6FKRODU�PHQ\HGLDNDQ�DNVHV�
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$GPLQ3-�� �������� 0HPDKDPL� GDQ� 0HQJRSWLPDONDQ� .HXQJJXODQ�

*RRJOH�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���SXEOLVKMXUQDO�FRP������������PHPDKDPL�

NHXQJJXODQ�JRRJOH�VFKRODU�� 

$,�722/=����������+XPDWD�DL��6LPSOLI\LQJ�'RFXPHQW�0DQDJHPHQW�

ZLWK� $,�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���PHGLXP�FRP�#DDYY\DL��KXPDWD�DL�VLPSOLI\LQJ�

GRFXPHQW�PDQDJHPHQW�ZLWK�DL�F�F�����H�F� 

$NK\DU��0���=DNLU��6���*XVOL��5��$���	�)XDG��5����������3HPDQIDDWDQ�

$UWLILFLDO� ,QWHOOLJHQFH� �$,�� 3HUIOH[LW\� $,� GDODP� SHQXOLVDQ�

WXJDV�PDKDVLVZD� SDVFDVDUMDQD� ,GDUDK� 7DUEDZL\DK�� -RXUQDO� RI�

0DQDJHPHQW�LQ�,VODPLF�(GXFDWLRQ� �������������� 

$OL�� $VDG�� �������� ��� $ODW� 3HPHULNVD� 7DWD� %DKDVD� 7HUEDLN� 8QWXN�

3HQXOLVDQ� $NDGHPLN�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���PLQGWKHJUDSK�FRP�EORJ�LG�DODW�SHPHULNVD�WDWD�

EDKDVD� 

$ULERZR��(��.����������.HOHELKDQ�GDQ�.HNXUDQJDQ�'DWDEDVH�XQWXN�

$QDOLVLV� %LEOLRPHWULN�� 6FRSXV�� :HE� RI� 6FLHQFH�� *RRJOH�

6FKRODU�� 'LPHQVLRQV�� /HQV�� >FLWHG� ���$SULO� ����@��$YDLODEOH�

IURP��KWWSV���ZZZ�HULFNXQWR�FRP���������NHOHELKDQ�GDQ�

NHNXUDQJDQ�GDWDEDVH�XQWXN�DQDOLVLV�ELEOLRPHWULN�KWPO� 

$VFDU\D�$FDGHPLD�� ��������&DUD�0HQJJXQDNDQ�&RQQHFWHG�3DSHUV�

8QWXN�5HYLHZ�-XUQDO�$,��>FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���DVFDU\D�RU�LG�FDUD�PHQJJXQDNDQ�FRQQHFWHG�SDSHU�� 

$VFDU\D� $FDGHPLD�� �������� 5HVHDUFK� 5DEELW� 7RRO� %LEOLRPHWULF�

%HUEDVLV� $,�� )XQJVL� 'DQ� )LWXUQ\D�� >FLWHG� �� $SULO� ����@��

$YDLODEOH� IURP�� KWWSV���DVFDU\D�RU�LG�UHVHDUFK�UDEELW�DL�

ELEOLRPHWULF�WRRO� 
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$VFDU\D�$FDGHPLD����������6FLWH�$,��5HYLHZ�/LWHUDWXU�/HELK�0XGDK�

'DQ� *DPSDQJ� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���DVFDU\D�RU�LG�VFLWH�DL�SHQHOLWLDQ�GDQ�SHQHODKDDQ�

OLWHUDWXU�� 

$VFDU\D�6ROXWLQ�� ��������(OLFLW�$,�)LWXU� GDQ�)XQJVL��$VLVWHQ�5LVHW�$,�

XQWXN�/LWHUDWXUH�5HYLHZ�� >FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���DVFDU\D�RU�LG�HOLFLW�DL�OLWHUDWXUH�UHYLHZ�� 

%DVNDUD�� 5LVDQJ�� �������� <RXWXEH�� 6HPDQWLF� 6FKRODU� DWDX� *RRJOH�

6FKRODU�� 0DQD� \DQJ� /HELK� %DLN� XQWXN� 3HQHOLWLDQ� $QGD"��

>FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y O����&�+1GJ� 

%HKHUD��3��.���-DLQ��6��-���	�.XPDU��$����������9LVXDO�([SORUDWLRQ�RI�

/LWHUDWXUH� 8VLQJ� &RQQHFWHG� 3DSHUV�� $� 3UDFWLFDO�

$SSURDFK� ,VVXHV�LQ�6FLHQFH�DQG�7HFKQRORJ\�/LEUDULDQVKLS�������� 

%HVW*HQHUDWLYH7RROV�� �������� 3DSHUSDO�� $,� *UDPPDU� &KHFNHU� 	��

$ODW�3HQXOLVDQ�XQWXN�3HQHOLWL��>FLWHG���$SULO�����@��$YDLODEOH�

IURP��KWWSV���ZZZ�EHVWJHQWRROV�DL�WRROV�SDSHUSDO� 

%LVDULVHW�LG�� �������� &DUD�0HQJJXQDNDQ� *RRJOH� 6FKRODU�� >FLWHG� ���

$SULO� ����@�� $YDLODEOH� IURP�� KWWSV���ELVDULVHW�LG�FDUD�

PHQJJXQDNDQ�JRRJOH�VFKRODU�� 

&RQVHQVXV� +RZ�LW�:RUNV�	�&RQVHQVXV�)$4·V� >FLWHG���$SULO�����@��

$YDLODEOH�

IURP� KWWSV���FRQVHQVXV�DSS�KRPH�EORJ�ZHOFRPH�WR�

FRQVHQVXV�� 

&XQII��$�� /�� ��������&RQQHFWHG� 3DSHUV�� D� YLVXDO� WRRO� IRU� DFDGHPLF�

UHVHDUFK�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���QHVVODEV�FRP�FRQQHFWHG�SDSHUV� 

'DIWDUSXVWDND�� ��������0HQJHQDO� *RRJOH� 6FKRODU�� )LWXU�� GDQ� &DUD�

0HQJJXQDNDQQ\D�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�GDIWDUSXVWDND�RUJ�JRRJOH�VFKRODU�� 

'DQJ��� �������� 7\SHVHW�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���GDQJ�DL�WRRO�DL�UHVHDUFK�SDSHU�WRRO�W\SHVHW� 
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'LPHQVLRQ�DL�� �������� 'LPHQVLRQ�� >FLWHG� ���$SULO� ����@�� $YDLODEOH�

IURP��KWWSV���ZZZ�GLPHQVLRQV�DL� 

'LPHQVLRQV�DL����������+RZ�WR�VHDUFK�LQ�'LPHQVLRQV��>FLWHG����$SULO�

����@�� $YDLODEOH� IURP����

KWWSV���VXSSRUW�GLPHQVLRQV�DL�VXSSRUW�VROXWLRQV�DUWLFOHV�

������������KRZ�WR�VHDUFK�LQ�GLPHQVLRQV 

(OLFLW� )UHTXHQWO\� $VNHG� 4XHVWLRQV >,QWHUQHW@�� ����� $SULO >FLWHG� ��

$SULO�����@��$YDLODEOH�IURP� KWWSV���HOLFLW�RUJ�IDT 

)DFKUL]DO�� 5DINL�� �������� /DJL� 9LUDO�� $SD� ,WX� &KDW*37� GDQ�

%DJDLPDQD� &DUD� 0HQJJXQDNDQQ\D"�� � >FLWHG� �� $SULO� ����@��

$YDLODEOH� IURP��

KWWSV���LQIRNRPSXWHU�JULG�LG�UHDG�����������ODJL�YLUDO�

DSD�LWX�FKDWJSW�GDQ�EDJDLPDQD�FDUD�

PHQJJXQDNDQQ\D"SDJH DOO�JRRJOHBYLJQHWWH� 

)DQ�� %DQJ�� �������� &DUD� 0HQJJXQDNDQ� *UDPPDUO\� XQWXN�

0HPSHUEDLNL�7HNV�$QGD��>FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���IDQWHFK�LG�FDUD�PHQJJXQDNDQ�JUDPPDUO\�XQWXN�

PHPEHUEDLNL�WHNV�� 

)DWZD3HGLD����������$SD�,WX�6HPDQWLF�6FKRODU�GDQ�.HJXQDDQQ\D"��

>FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�IDWZDSHGLD�FRP�DSD�LWX�VHPDQWLF�VFKRODU�

GDQ�

NHJXQDDQQ\D�"GRLQJBZSBFURQ �������������������������

��������� 

)HEHU����������5HYLHZ�4XLOO%RW�²�$SOLNDVL�3DUDIUDVH�7HUEDLN��>FLWHG���

$SULO� ����@�� $YDLODEOH� IURP�� KWWSV���SD\RU�LG�UHYLHZ�

TXLOOERW�OHQJNDS�DODW�EDQWX�PHQXOLV�WHUEDLN�� 

*UDPPDUO\�� �������� +RZ� 'RHV� *UDPPDUO\�:RUN"� _� *UDPPDUO\�

6SRWOLJKW�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�JUDPPDUO\�FRP�EORJ�KRZ�GRHV�JUDPPDUO\�

ZRUN�� 

  



206 

 

*UH\VVHQO\�� �������� *UDPPDUO\�� 0HQLQJNDWNDQ� .HNXDWDQ� 7XOLVDQ�

$QGD� GHQJDQ� 7HNQRORJL� 3HPHULNVD� 7DWDEDKDVD� 7HUGHSDQ��

>FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���LGPHWDIRUD�FRP�LG�EORJ�UHDG������*UDPPDUO\�

0HQLQJNDWNDQ�.HNXDWDQ�7XOLVDQ�$QGD�GHQJDQ�7HNQRORJL�

3HPHULNVD�7DWDEDKDVD�7HUGHSDQ�KWPO 

+DT��)��1����������0HQJHQDO�3HUSOH[LW\�$,��7HNQRORJL�3HVDLQJ�%DUX�

&KDW*37�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���SOXDQJ�FRP�LG�EORJ�QHZV�DQDO\VLV�SHUSOH[LW\�DL�

DGDODK� 

+DUGLDQV\DK��=XOILNDU����������&DUD�0HQJJXQDNDQ�*RRJOH�%DUG�$,��

6HNDUDQJ�%LVD�3DNDL�%DKDVD� ,QGRQHVLD�� >FLWHG���$SULO� ����@��

$YDLODEOH� IURP��

KWWSV���WHNQR�NRPSDV�FRP�UHDG���������������������FD

UD�PHQJJXQDNDQ�JRRJOH�EDUG�DL�VHNDUDQJ�ELVD�SDNDL�

EDKDVD�LQGRQHVLD 

,EUDKLPRY�� 9XJDU�� �������� 7KLV� $,� $SS� LV� EHWWHU� WKDQ� *RRJOH�

6FKRODU"�7HVWHG�DQG�+HUH�LV�WKH�5HVXOW��>FLWHG���$SULO�����@��

$YDLODEOH� IURP�� KWWSV���PHGLXP�FRP�#DL9XJDU�WKLV�DL�

DSS�LV�EHWWHU�WKDQ�JRRJOH�VFKRODU�WHVWHG�DQG�KHUH�LV�WKH�

UHVXOW�GH�HG�G��DGE� 

,QGRGD[����������+XPDWD��3ODWIRUP�$,�&DQJJLK�	�3HUEHGDDQQ\D�9V�

&KDW*37�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���LQGRGD[�FRP�DFDGHP\�KXPDWD�SODWIRUP�DL�

FDQJJLK�� 

-iXUHJXL�� 0�� *�� �������� 6FLWH�� $ODW� $,� XQWXN� 6DLQV�� >FLWHG� �� $SULO�

����@�� $YDLODEOH� IURP�� KWWSV���REVHUYDWRU\�WHF�P[�HGX�

QHZV�VFLWH�DQ�DL�WRRO�IRU�VFLHQFH� 

-DZDUDVSHHG�� �������� 'LPHQVLRQV� $,� $ODW� 3HQHOLWLDQ� 6HNDOLJXV�

3HQHPXDQ� 'DWD� $QDOLVLV�� � >FLWHG� ��� $SULO� ����@�� $YDLODEOH�

IURP��

KWWSV���ZZZ�MDZDUDVSHHG�FRP���������GLPHQVLRQV�DL�

DODW�SHQHOLWLDQ�VHNDOLJXV�SHQHPXDQ�GDWD�DQDOLVLV�KWPO�FORVH 
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-HQQL�� �������� 3DSHUSDO� :ULWLQJ� 7RRO�� $Q� ,Q�'HSWK� 5HYLHZ� IRU�

$FDGHPLF� :ULWLQJ�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���MHQQL�DL�EORJ�SDSHUSDO�UHYLHZ� 

.KXUQLDZDQ�� $�� :�� �������� 7LSV� 0HQXOLV� (IHNWLI� .DU\D� ,OPLDK�

%HUEDVLV� $UWLILFLDO� ,QWHOOLJHQFH� �� 5HVHDUFK� 5DEELW�� >FLWHG� ��

$SULO� ����@�� $YDLODEOH� IURP�� KWWSV���DULHZLERZR�LG�WLSV�

PHQXOLV�HIHNWLI�NDU\D�LOPLDK�EHUEDVLV�DUWLILFLDO�LQWHOOLJHQFH�

UHVHDUFK�UDEELW�� 

.ULVWLQD����������&DUD�$NVHV�-XUQDO�*UDWLV�GL�*RRJOH�6FKRODU��,QL�)LWXU�

\DQJ� %LVD� 'LFRED�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�GHWLN�FRP�HGX�GHWLNSHGLD�G���������FDUD�

DNVHV�MXUQDO�JUDWLV�GL�JRRJOH�VFKRODU�LQL�ILWXU�\DQJ�ELVD�

GLFRED� 

.XPDU��<RJHVK����������:KDW�,V�&RQVHQVXV�$,�6HDUFK�(QJLQH�	�+RZ�

7R� 8VH� &RQVHQVXV� $SS"�� � >FLWHG� �� $SULO� ����@�� $YDLODEOH�

IURP� KWWSV���ZZZ�WHFKQRXUFH�FRP�EORJ�ZKDW�LV�

FRQVHQVXV�DL�� 

.XQJ��-��<����������(OLFLW� 7KH�-RXUQDO�RI�WKH�&DQDGLDQ�+HDOWK�/LEUDULHV�

$VVRFLDWLRQ� ���������� 

/R]DQR�� /L]]\�� �������� ([SODLQSDSHU� 5HYLHZ� DQG� D� %HWWHU�

([SODQDWLRQ� 7RRO�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���XSGI�FRP�FKDWJSW�H[SODLQSDSHU� 

/XJ�� $QGUp�� �������� +XPDWD� $L� $GDODK� 6HNXWX� $QGD� 'DODP�

3HQHOLWLDQ� $NDGHPLV�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���DQGUHOXJ�FRP�HV�KXPDWD�DL�HV�WX�DOLDGR�HQ�OD�

LQYHVWLJDFLRQ�DFDGHPLFD�� 

/\PDQ��&RUQHOLD����������$SD�LWX�3HUSOH[LW\�$,"�*RRJOH�%HUWHQDJD�

&KDW� *37�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���SLQWX�FR�LG�EORJ�SHUSOH[LW\�DL�DGDODK� 

0DUFHOORYD��.H]LD����������6DLQJL�&KDW*37��$SD�LWX�*RRJOH�%DUG�GDQ�

.HOHELKDQQ\D"�&KDW%RW�$,�%HVXWDQ�*RRJOH������>FLWHG���$SULO�

����@�� $YDLODEOH� IURP�� KWWSV���SLQWX�FR�LG�EORJ�JRRJOH�

EDUG�DGDODK� 
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0F.HQQD�� -DFN�� �������� 8VLQJ� 1HZ� 6HDUFK� 7HFKQRORJ\� RQ� 6FLOLW��

>FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���EORJ�PGSL�FRP������������VFLOLW�QHZ�IHDWXUHV�� 

0HGLDSXVWDND�,'����������&DUD�0HQJJXQDNDQ�&RQVHQVXV�$,��>FLWHG�

�� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�PHGLDSXVWDND�LG���������FDUD�

PHQJJXQDNDQ�FRQVHQVXV�DL�KWPO� 

0HGOLIH�$FDGHP\����������6FLQDSVH��>FLWHG���$SULO�����@��$YDLODEOH�

IURP�� KWWSV���PHGOLIH�DFDGHP\������������VFLQDSVH�

PRWHXU�GH�UHFKHUFKH�DFDGHPLTXH�SRXU�OHV�DUWLFOHV�� 

1DVKLKXGGLQ�� $KLG�� �������� 'LPHQVLRQV�� 0HGLD� 9LVXDOLVDVL� 'DWD�

5LVHW�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���SXVWDNDSXVGRNLQIR�ZRUGSUHVV�FRP������������GL

PHQVLRQV�PHGLD�YLVXDOLVDVL�GDWD�ULVHW� 

1RYDULVPDQV\DK�� 5�� 0�� �������� 6FLWH� $,� XQWXN� .HPXGDKDQ�

3HQHOLWLDQ�� ,QL�3HQMHODVDQ�/HQJNDSQ\D��� >FLWHG���$SULO�����@��

$YDLODEOH� IURP�� KWWSV���HEL]PDUN�LG�DUWLNHO�VFLWH�DL�XQWXN�

NHPXGDKDQ�SHQHOLWLDQ�LQL�SHQMHODVDQ�

OHQJNDSQ\D���a�WH[W 6FLWH���$,���DGDODK���VLVWHP���E

HUEDVLV�UHIHUHQVL��&���GDQ���PHQXOLV���DUWLNHO���DNDG

HPLV� 

1XUIDL]D��$OLILD����������0HQJHWDKXL�&DUD�.HUMD�&KDW*37�VHUWD�7LSV�

VDDW�0HQJJXQDNDQQ\D��>FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���NHODV�ZRUN�EORJV�PHQJHWDKXL�FDUD�NHUMD�FKDWJSW�

VHUWD�WLSV�VDDW�

PHQJJXQDNDQQ\D��a�WH[W $SD���,WX���&KDW*37	WH[W %

HQWXNQ\D���PHQ\HUXSDL���ERW���RWRPDWLV��&���QDPX

Q�*HQHUDWHG���3UH��'7UDLQHG���7UDQVIRUPHU�(������

'� 

3DUDSKUDVLQJ�LR�� �������� 3DUDSKUDVLQJ� 7RRO� 2QOLQH� 3DUDSKUDVHU��

>FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�SDUDSKUDVLQJ�LR�LG� 
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3DVOD��%��1������������0DQIDDW�&RQQHFWHG�3DSHUV�8QWXN�3HQHOLWLDQ�

$NDGHPLN�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���EQS�MDPELSURY�JR�LG�FRQQHFWHG�SDSHUV�XQWXN�

SHQHOLWLDQ�

DNDGHPLN���a�WH[W &RQQHFWHG���3DSHUV���PHUXSDNDQ��

�SODWIRUP���\DQJ�WHUWHQWX��&���DWDX���PHODNXNDQ���

DQDOLVLV���VLWDVL�� 

3DWHO��6KDKHHQD����������6FLOLW�8SGDWHV�DQG�3XEOLVKHU�)HDWXUHV��>FLWHG�

��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���EORJ�PGSL�FRP������������VFLOLW�XSGDWHV�� 

3HQQ6WDWH�8QLYHUVLW\�/LEUDULHV����������$,�*HQHUDWLI��&KDW*37�GDQ�

6HWHUXVQ\D�(OLFLW�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���JXLGHV�OLEUDULHV�SVX�HGX�F�SKS"J �������	S ����

���� 

3URRIHG����������+RZ�WR�8VH�:RUG7XQH�(IIHFWLYHO\���>FLWHG���$SULO�

����@�� $YDLODEOH� IURP�� KWWSV���SURRIHG�FRP�ZULWLQJ�

WLSV�KRZ�WR�XVH�ZRUGWXQH�HIIHFWLYHO\�� 

5DIWLV��5LF����������+RZ�WR�XVH�(OLFLW�5HVHDUFK�$UWLILFLDO�,QWHOOLJHQFH�

IRU� %HWWHU� 5HVXOWV�³� 3DUW� ��� >FLWHG� �� $SULO� ����@��$YDLODEOH�

IURP�� KWWSV���PHGLXP�FRP�#ULFUDIWLV�KRZ�WR�XVH�HOLFLW�

UHVHDUFK�DUWLILFLDO�LQWHOOLJHQFH�IRU�EHWWHU�UHVXOWV�

�G��E���HE�G� 

5DWKQD\DND��&KDPDO�� ��������*UDPPDUO\�)UHH�YV��3UHPLXP��0DLQ�

'LIIHUHQFHV� &RPSDUHG� IRU� ������ >FLWHG� �� $SULO� ����@��

$YDLODEOH� IURP�� KWWSV���ZZZ�SLWL\D�FRP�JUDPPDUO\�IUHH�

YV�SUHPLXP�KWPO� 

5RPHVKZDU����������:KDW�,V�7\SHVHW�,2"�+RZ�'R�,�8VH�,W"��>FLWHG���

$SULO� ����@�� $YDLODEOH� IURP��

KWWSV���RSHQDLPDVWHU�FRP�ZKDW�LV�W\SHVHW�LR�KRZ�GR�L�

XVH�LW�� 

�5RV\LGD��0LOD���������������7LSV�0HQJJXQDNDQ�*RRJOH�&HQGHNLD��

/HQJNDS��� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�GRPDLQHVLD�FRP�WLSV�JRRJOH�FHQGHNLD�� 
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5XDQJMXUQDO�� �������� )XQJVL� 4XLOOERW� $,� GDQ� 3HUEDQGLQJDQQ\D�

GHQJDQ� 3DUDSKUDVLQJ� 7RRO� /DLQ�� >FLWHG� �� $SULO� ����@��

$YDLODEOH�IURP��KWWSV���UXDQJMXUQDO�FRP�IXQJVL�TXLOOERW�DL�

GDQ�SHUEDQGLQJDQQ\D�GHQJDQ�SDUDSKUDVLQJ�WRRO�ODLQ�� 

6FKXPDFKHU�� 'HYLQ�� �������� ([SODLQSDSHU�� >FLWHG� ��� $SULO� ����@��

$YDLODEOH�IURP��KWWSV���VHUS�DL�WRROV�H[SODLQSDSHU� 

6FKXPDFKHU�� 'HYLQ�� �������� +XPDWD� $,�� >FLWHG� �� $SULO� ����@��

$YDLODEOH�IURP��KWWSV���VHUS�DL�WRROV�KXPDWD�DL�� 

6FLVSDFH�� �������� $ERXW� 6FL6SDFH�� >FLWHG� �� $SULO� ����@�� $YDLODEOH�

IURP��KWWSV���W\SHVHW�LR�W�DERXW�� 

6HPDQWLF6FKRODU�� �������� )UHTXHQWO\� $VNHG� 4XHVWLRQV�� >FLWHG� ���

$SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�VHPDQWLFVFKRODU�RUJ�IDT� 

6HPDQWLF6FKRODU�� �������� /HDUQ� +RZ� 7R� 8VH� 2XU� $,�3RZHUHG�

$FDGHPLF� 6HDUFK� (QJLQH�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH�

IURP��KWWSV���ZZZ�VHPDQWLFVFKRODU�RUJ�SURGXFW�WXWRULDOV� 

6HWLDZDQ��+��)����������$SD�,WX�*RRJOH�%DUG��3HQJHUWLDQ��.HOHELKDQ��

)LWXU��KLQJJD�&DUD�3DNDLQ\D���>FLWHG���$SULO�����@��$YDLODEOH�

IURP��KWWSV���GRUDQJDGJHW�FRP�DSD�LWX�JRRJOH�EDUG�� 

6HW\DZDQ�� 'RQL�� �������� $SD� ,WX� 3HUSOH[LW\� $,� GDQ� $SD� 6DMD�

)LWXUQ\D�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���LQL[LQGRMRJMD�FR�LG�DSD�LWX�SHUSOH[LW\�DL�GDQ�DSD�

VDMD�ILWXUQ\D�"DPS� 

6LQJK��$JMLW�� ��������:KDW� LV�4XLOO%RW��DQG�KRZ�WR�XVH� LW"�� >FLWHG���

$SULO� ����@�� $YDLODEOH� IURP��

KWWSV���FRLQWHOHJUDSK�FRP�QHZV�ZKDW�LV�TXLOOERW� 

6XKDQGRNR����������$ODW�$,�WHUEDUX�GDUL�*RRJOH�´:RUGWXQHµ�XQWXN�

0HPEDQWX�3HQXOLV�0HQLQJNDWNDQ�.XDOLWDV�7XOLVDQ��>FLWHG���

$SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZLVDWD�YLYD�FR�LG�SHQGLGLNDQ������DODW�DL�WHUEDUX�

GDUL�JRRJOH�ZRUGWXQH�XQWXN�PHPEDQWX�SHQXOLV�

PHQLQJNDWNDQ�NXDOLWDV�WXOLVDQ� 
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6\OYHVWHU�� %LDQFD�� �������� 6FLOLW³$� &RPSUHKHQVLYH�� 2SHQ� $FFHVV�

6FKRODUO\� 'DWDEDVH�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���EORJ�PGSL�FRP������������VFLOLW�VFKRODUO\�

GDWDEDVH�� 

7KH� /HDUQLQJ� &HQWUH�� -DPHV� &RRN� 8QLYHUVLW\�� �������� 5HVHDUFK�

5DEELW�2YHUYLHZ�� >FLWHG� �� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���ZZZ�MFX�HGX�DX�BBGDWD�DVVHWV�SGIBILOH���������

�����5HVHDUFK�5DEELW�2YHUYLHZ�SGI 

7UL\RQR����������3HQJHUWLDQ�GDQ�0DQIDDW�*RRJOH�6FKRODU��>FLWHG����

$SULO� ����@�� $YDLODEOH� IURP��

KWWSV���UDKDUMD�DF�LG������������SHQJHUWLDQ�GDQ�PDQIDDW�

JRRJOH�VFKRODU�� 

8WDPD��$��$��*��6����������7XWRULDO�6HWWLQJ�5H�)RUPDW�$UWLNHO�6HVXDL�

7HPSODWH�-XUQDO�<DQJ�'LWXMX��>FLWHG���$SULO�����@��$YDLODEOH�

IURP�� KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�$QDN�$JXQJ�

*GH�6DWLD�

8WDPD�SXEOLFDWLRQ����������B78725,$/B6(77,1*B5(�

)250$7B$57,.(/B6(68$,B7(03/$7(B-851$/B<$1

*B',78-8�OLQNV��G����H����EI��DGI���I���78725,$/�

6(77,1*�5(�)250$7�$57,.(/�6(68$,�7(03/$7(�

-851$/�<$1*�',78-8�SGI 

9LYLDQLVD�� �������� *RRJOH� %DUG�� $SD� ,WX�� )LWXU�� %HGD� GHQJDQ�

&KDW*37�� 	� &DUD� 0HQJJXQDNDQ�� >FLWHG� �� $SULO� ����@��

$YDLODEOH� IURP�� KWWSV���JOLQWV�FRP�LG�ORZRQJDQ�JRRJOH�

EDUG�DGDODK�� 

:HERI$,�� �������� $ERXW� ([SODLQSDSHU�� >FLWHG� ��� $SULO� ����@��

$YDLODEOH�IURP��KWWSV���ZHERIDL�FRP�WRRO�H[SODLQSDSHU�� 

:LNLSHGLD�FRQWULEXWRUV����������6HPDQWLF�6FKRODU��,Q�:LNLSHGLD��7KH�

)UHH� (QF\FORSHGLD�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���HQ�ZLNLSHGLD�RUJ�Z�LQGH[�SKS"WLWOH 6HPDQWLFB6FK

RODU	ROGLG ���������� 

:LNLSHGLD�� ��������&KDW*37�� >FLWHG� ��$SULO� ����@��$YDLODEOH� IURP���

KWWSV���LG�ZLNLSHGLD�RUJ�ZLNL�&KDW*37� 
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:LNLSHGLD����������3HUSOH[LW\�DL��>FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�3HUSOH[LW\�DL� 

:LNLSHGLD����������:RUGWXQH��>FLWHG���$SULO�����@��$YDLODEOH�IURP��

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�:RUGWXQH� 

:RRGZDONHU�� -DFN�� �������� 6HSHUWL� DSD� EHQWXN� GDUL� ([SODLQSDSHU�

GR"�� >FLWHG� ��� $SULO� ����@�� $YDLODEOH� IURP��

KWWSV���DOOWKLQJVDL�FRP�WRRO�H[SODLQSDSHU� 

 

  



213 

 

,1'(.6 

 

A 

$EVWUDN, 22, 193 

$,, 1, 3, 5, 8, 9, 24, 25, 26, 27, 

28, 29, 30, 31, 32, 33, 34, 35, 

36, 37, 38, 39, 40, 41, 42, 43, 

44, 45, 46, 47, 48, 50, 59, 64, 

65, 66, 67, 68, 69, 70, 71, 72, 

73, 74, 80, 81, 82, 83, 88, 89, 

97, 98, 104, 119, 126, 127, 

129, 131, 132, 133, 134, 135, 

136, 137, 139, 140, 141, 142, 

143, 144, 145, 146, 147, 148, 

152, 154, 161, 180, 181, 183, 

185, 195, 196, 203, 204, 206, 

207, 208, 209, 210 

$NVHVLELOLWDV, 41, 184 

$NXQ, 75, 117, 178 

$OJRULWPD, 12, 68, 97, 199, 201 

$SOLNDVL, 17, 27, 28, 112, 205 

$UWLNHO, 9, 18, 20, 23, 49, 82, 

169, 174, 175, 178, 202, 211 

C 

&KDWERW, 60, 66, 81, 83, 84, 

132, 141 

&KDW*37, 4, 8, 9, 27, 35, 36, 

37, 38, 40, 45, 47, 59, 60, 61, 

62, 63, 64, 65, 66, 73, 81, 82, 

85, 131, 205, 206, 207, 208, 

209, 211 

D 

'DWD, 61, 116, 178, 185, 206, 

208 
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E 

(NVWHQVL, 44, 68, 94, 109, 110, 

112, 117 

(PDLO, 82, 178 
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J 
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.RQWHQ, 73, 127, 128, 201 

.XWLSDQ, 35, 91, 149, 163, 166, 

198 

L 

/LWHUDWXU, 2, 148, 204 

M 

0DNDODK, 12, 86 
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1DWXUDO�/DQJXDJH�3URFHVVLQJ, 
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*/26$5,80 

 

$EVWUDN 5LQJNDVDQ�VLQJNDW�GDUL�VXDWX�GRNXPHQ�DWDX�

NDU\D� 

$, 6LQJNDWDQ� GDUL� $UWLILFLDO� ,QWHOOLJHQFH��

NHFHUGDVDQ�EXDWDQ� 

$NVHVLELOLWDV .HPXGDKDQ� GDODP� PHQJDNVHV� DWDX�

PHQJJXQDNDQ�VHVXDWX� 

$NXQ ,GHQWLWDV� DWDX� L]LQ� XQWXN�PHQJDNVHV� VLVWHP�

DWDX�OD\DQDQ� 

$OJRULWPD 6HUDQJNDLDQ� ODQJNDK� \DQJ� GLGHILQLVLNDQ�

GHQJDQ� MHODV� XQWXN�PHQ\HOHVDLNDQ�PDVDODK�

DWDX�PHQMDODQNDQ�WXJDV�WHUWHQWX� 

$SOLNDVL 3URJUDP� NRPSXWHU� \DQJ� GLUDQFDQJ� XQWXN�

PHODNXNDQ� WXJDV� WHUWHQWX� SDGD� SHUDQJNDW�

HOHNWURQLN� 

$UWLNHO 7XOLVDQ� \DQJ� GLSXEOLNDVLNDQ�� VHULQJ� NDOL�

EHULVL� LQIRUPDVL� DWDX� DQDOLVLV� WHQWDQJ� WRSLN�

WHUWHQWX� 

%LEOLRJUDIL 'DIWDU� UHIHUHQVL� \DQJ� GLJXQDNDQ� GDODP�

VXDWX�NDU\D��VHSHUWL�EXNX�DWDX�DUWLNHO� 

&KDWERW 3URJUDP� NRPSXWHU� \DQJ� GLUDQFDQJ� XQWXN�

EHULQWHUDNVL� GHQJDQ� PDQXVLD� PHODOXL�

SHUFDNDSDQ� 

&KDW*37 �*HQHUDWLYH� 3UH�WUDLQLQJ� 7UDQVIRUPHU��

DGDODK�NHFHUGDVDQ�EXDWDQ�\DQJ�FDUD�NHUMDQ\D�

PHPDNDL�IRUPDW�SHUFDNDSDQ� 

'DWD ,QIRUPDVL�\DQJ�GLNXPSXONDQ�DWDX�GLVLPSDQ�

XQWXN�DQDOLVLV�DWDX�UHIHUHQVL� 

'DWDEDVH .XPSXODQ� GDWD� \DQJ� GLVXVXQ� VHFDUD�

WHUVWUXNWXU� XQWXN� GLDNVHV� GDQ� GLNHOROD�

GHQJDQ�PXGDK� 

'LJLWDO %HUNDLWDQ�GHQJDQ�UHSUHVHQWDVL�QXPHULN�DWDX�

HOHNWURQLN�GDUL�LQIRUPDVL� 
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'2, 6LQJNDWDQ� GDUL� 'LJLWDO� 2EMHFW� ,GHQWLILHU��

LGHQWLILNDVL� SHUPDQHQ� XQWXN� GRNXPHQ�

HOHNWURQLN� 

'RNXPHQ .DU\D� WHUWXOLV� DWDX� UHNDPDQ�\DQJ�GLVLPSDQ�

XQWXN�UHIHUHQVL�DWDX�GLVWULEXVL� 

'RPDLQ :LOD\DK�DWDX�DUHD�WHUWHQWX��VHULQJ�NDOL�GDODP�

NRQWHNV�LQWHUQHW�DWDX�ELVQLV� 

(NVWHQVL 7DPEDKDQ� DWDX� SHUSDQMDQJDQ� \DQJ�

GLEHULNDQ�SDGD�VHVXDWX� 

(PDLO 3HVDQ� HOHNWURQLN� \DQJ� GLNLULP� PHODOXL�

MDULQJDQ�NRPSXWHU� 

)LOH .XPSXODQ�GDWD�\DQJ�GLVLPSDQ�VHEDJDL�VDWX�

XQLW�GHQJDQ�QDPD�WHUWHQWX� 

)LOWHU $ODW� XQWXN� PHPLVDKNDQ� DWDX� PHPLOLK�

VHVXDWX�EHUGDVDUNDQ�NULWHULD�WHUWHQWX� 

,QIRUPDVL 'DWD�DWDX�IDNWD�\DQJ�GLEHULNDQ�DWDX�GLWHULPD�

WHQWDQJ�VXDWX�VXEMHN� 

,QWHJUDVL 3HQJJDEXQJDQ� DWDX� SHQ\DWXDQ� EHEHUDSD�

NRPSRQHQ�PHQMDGL�VDWX�NHVDWXDQ� 

-XUQDO 3XEOLNDVL� SHULRGLN� \DQJ� EHULVL� DUWLNHO�

SHQHOLWLDQ�DWDX�DQDOLVLV� 

.RPSDWLELOLWDV .HPDPSXDQ� GXD� DWDX� OHELK� VLVWHP� XQWXN�

EHNHUMD� VHFDUD� EHUVDPDDQ� DWDX� VDOLQJ�

WHUKXEXQJ� 

.RPXQLNDVL 3URVHV� EHUWXNDU� LQIRUPDVL� DWDX� LGH� DQWDUD�

LQGLYLGX�DWDX�HQWLWDV� 

.RQWHQ ,VL� DWDX� PDWHUL� \DQJ� GLVDPSDLNDQ� GDODP�

VXDWX�EHQWXN�NRPXQLNDVL� 

.XWLSDQ� 3HQJJXQDDQ� ODQJVXQJ�DWDX�SHUQ\DWDDQ�GDUL�

VXPEHU�WHUWHQWX�GDODP�WXOLVDQ� 

/LWHUDWXU .DU\D�NDU\D� WHUWXOLV� DWDX� NXPSXODQ� WXOLVDQ�

WHQWDQJ�VXDWX�VXEMHN�WHUWHQWX� 

0DNDODK 'RNXPHQ�\DQJ�EHULVL�SHQHOLWLDQ�DWDX�DQDOLVLV�

WHQWDQJ�WRSLN�WHUWHQWX� 

0HQGHOH\ 3HUDQJNDW� OXQDN� PDQDMHPHQ� UHIHUHQVL� GDQ�

MDULQJDQ�VRVLDO�DNDGHPLN� 
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0HVLQ�SHQFDUL 3URJUDP� NRPSXWHU� \DQJ� GLJXQDNDQ� XQWXN�

PHQHPXNDQ�LQIRUPDVL�GL�LQWHUQHW�DWDX�GDODP�

GDWDEDVH� 

1DWXUDO�

/DQJXDJH�

3URFHVVLQJ 

&DEDQJ� LOPX� NRPSXWHU�� OLQJXLVWLN�� GDQ�

NHFHUGDVDQ� EXDWDQ� \DQJ�PHQJNDML� LQWHUDNVL�

DQWDUD� NRPSXWHU� GDQ� EDKDVD� �DODPL��

PDQXVLD�� NKXVXVQ\D� FDUD� PHPSURJUDP�

NRPSXWHU� XQWXN� PHQJRODK� GDWD� EDKDVD�

DODPL�GDODP�MXPODK�EHVDU� 

2SHQ�6RXUFH 3HUDQJNDW� OXQDN� \DQJ� NRGH� VXPEHUQ\D�

WHUVHGLD� XQWXN� XPXP� XQWXN� GLPRGLILNDVL�

GDQ�GLSHUEDLNL� 

3') 6LQJNDWDQ� GDUL� 3RUWDEOH� 'RFXPHQW� )RUPDW��

IRUPDW� ILOH� \DQJ� GLUDQFDQJ� XQWXN�

PHQJKDVLONDQ�GRNXPHQ� \DQJ� WHUOLKDW� VDPD�

GL�EHUEDJDL�SODWIRUP� 

3HQHOLWLDQ�

,OPLDK 

3URVHV� LQYHVWLJDVL� VLVWHPDWLV� XQWXN�

PHQHPXNDQ�DWDX�PHPSHUOXDV�SHQJHWDKXDQ�

GL�ELGDQJ�WHUWHQWX� 

3HUVRQDOLVDVL 3HQ\HVXDLDQ�DWDX�SHQJDWXUDQ�VHVXDWX�VHVXDL�

GHQJDQ�SUHIHUHQVL�DWDX�NHEXWXKDQ�LQGLYLGX� 

3ODWIRUP ,QIUDVWUXNWXU� DWDX� NHUDQJND� NHUMD� \DQJ�

GLJXQDNDQ� XQWXN� PHPEDQJXQ� GDQ�

PHQMDODQNDQ�DSOLNDVL�DWDX�OD\DQDQ� 

3ULYDVL +DN� LQGLYLGX� XQWXN� PHOLQGXQJL� LQIRUPDVL�

SULEDGL�PHUHND�GDUL�DNVHV�DWDX�SHQJJXQDDQ�

\DQJ�WLGDN�GLLQJLQNDQ� 

3URPSW ,QVWUXNVL� DWDX� SHWXQMXN� XQWXN� PHODNXNDQ�

WLQGDNDQ�WHUWHQWX� 

3XEOLNDVL 'RNXPHQ�DWDX�NDU\D�\DQJ�GLWHUELWNDQ�XQWXN�

LQIRUPDVL�DWDX�GLVWULEXVL�SXEOLN� 

3XEOLNDVL 6XPEHU� LQIRUPDVL� \DQJ� GLJXQDNDQ� VHEDJDL�

GDVDU�XQWXN�WXOLVDQ�DWDX�SHQHOLWLDQ� 

5HIHUHQVL 3HQHOLWLDQ� DWDX� LQYHVWLJDVL� \DQJ� VLVWHPDWLV�

XQWXN� PHQHPXNDQ� DWDX� PHPSHUOXDV�

SHQJHWDKXDQ� 
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5LVHW 3HQJDNXDQ� DWDX� UHIHUHQVL� WHUKDGDS� VXPEHU�

LQIRUPDVL�GDODP�WXOLVDQ�DWDX�SHQHOLWLDQ� 

6LWDVL $ODW� DWDX� VLVWHP� \DQJ� GLJXQDNDQ� XQWXN�

PHQFDSDL�WXMXDQ�WHUWHQWX� 

7HNQRORJL $ODW� DWDX�SHUDQJNDW�\DQJ�GLJXQDNDQ�XQWXN�

PHODNXNDQ�WXJDV�DWDX�SHNHUMDDQ�WHUWHQWX� 

7RRO %HUNDLWDQ� GHQJDQ� JDPEDU�� JUDILN�� DWDX�

UHSUHVHQWDVL�YLVXDO� 

9LVXDO 6HVXDWX� \DQJ� GDSDW� GLOLKDW� GHQJDQ� LQGUD�

SHQJOLKDWDQ�PDWD�DWDX�EDJLDQ�GDUL�LQIRUPDVL��

ELVD�PHPSHUMHODV�VHVXDWX� 

:HE :HE�DGDODK�QDPD�XPXP�XQWXN�:RUOG�:LGH�

:HE��:HE�DGDODK�EDJLDQ�GDUL� ,QWHUQHW�\DQJ�

WHUGLUL� GDUL� KDODPDQ�KDODPDQ� \DQJ� GDSDW�

GLDNVHV�ROHK�EURZVHU�:HE 

:RUG :RUG� DWDX� 0LFURVRIW� :RUG� DWDX� 0LFURVRIW�

2IILFH�DGDODK�SHUDQJNDW�OXQDN�SHQJRODK�NDWD�

�ZRUG�SURFHVVRU��DQGDODQ�0LFURVRIW 

=RWHUR 6HEXDK� SHUDQJNDW� OXQDN� JUDWLV� GDQ�

EHUVXPEHU� WHUEXND� \DQJ� EHUIXQJVL� VHEDJDL�

PDQDMHPHQ� UHIHUHQVL� XQWXN�PHQJHOROD� GDWD�

ELEOLRJUDIL� GDQ� EDKDQ� SHQHOLWLDQ� �VHSHUWL�

EHUNDV�3')�� 
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7(17$1*�3(18/,6 

 

1DVUXOODK��0�3G�%�,� 

1DVUXOODK�PHUXSDNDQ� SHQJDMDU�0DWD� .XOLDK�

.HWHUDPSLODQ� %DKDVD� ,QJJULV� GL� 8QLYHUVLWDV�

/DPEXQJ� 0DQJNXUDW�� %DQMDUPDVLQ��

.DOLPDQWDQ� 6HODWDQ�� ,QGRQHVLD�� 3HQXOLV�

PHPSHUROHK�JHODU�VDUMDQD�MXUXVDQ�3HQGLGLNDQ�

%DKDVD� ,QJJULV� GDUL� 8QLYHUVLWDV� /DPEXQJ�

0DQJNXUDW�� %DQMDUPDVLQ�� 3HQXOLV� NHPXGLDQ�

PHODQMXWNDQ� SHQGLGLNDQ� 6�� 3HQGLGLNDQ� %DKDVD� ,QJJULV� GL�

8QLYHUVLWDV� $KPDG� 'DKODQ� <RJ\DNDUWD�� 3HQXOLV� WHUWDULN� SDGD�

SHGDJRJL�EDKDVD�,QJJULV��2OHK�NDUHQD�LWX��LD�PHQ\HOHVDLNDQ�WHVLVQ\D�

XQWXN�MHQMDQJ�VDUMDQD�GDQ�SDVFD�VDUMDQD�GHQJDQ�WRSLN�,PSOHPHQWDVL�

3HPEHODMDUDQ� .RQWHNVWXDO� �&7/�� GDQ� 3HQJDMDUDQ� %DKDVD�

.RPXQLNDWLI��&/7��VHFDUD�EHUWXUXW�WXUXW��,QL�DGDODK�EXNX�NHVHEHODV�

\DQJ� GLD� WXOLV� VHWHODK� EXNX� VHEHOXPQ\D� EHUVDPD� GHQJDQ� UHNDQ�

SHQHOLWL� \DQJ� ODLQ� GHQJDQ� MXGXO� ´7KH� 5HVHDUFK� 3RWSRXUUL� RI�

7HFKQRORJ\� ,QWHJUDWLRQ� LQ� (QJOLVK� /DQJXDJH� 7HDFKLQJ� DQG�

/HDUQLQJµ 

 

  



220 

 

 
 


