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7KLV�UHVHDUFK�DQDO\]HV�WKH�SKHQRPHQRQ�RI�FKDQJHV�LQ�WKH�LVQDG�V\VWHP�LQ�OHDUQLQJ�RQ�WKH�4XU¶DQ�RQ�WKH�
4DUD
D� PRELOH� DSSOLFDWLRQ�� 7KLV� PRELOH� DSSOLFDWLRQ� SURYLGHV� $O-4XU
DQ� OHDUQLQJ� VHUYLFHV� WKDW� DUH�
VXSSRUWHG�E\�PDFKLQH�OHDUQLQJ�DQG�DUWLILFLDO� LQWHOOLJHQFH�WR�FRUUHFW�WKH�XVHU
V�UHFLWLQJ�RI�WKH�4XU
DQ�VR�
WKDW� WKH\�KDYH�D��WHDFKHU��VWXG\LQJ�WKH�4XU
DQ�DQ\ZKHUH�DQG�DQ\WLPH��7KH�TXHVWLRQ�WKHQ� LV��ZK\�KDV�
WKHUH�EHHQ�D�FKDQJH� LQ� WKH� LVQDG�V\VWHP�LQ�WUDQVPLWWLQJ�VFLHQWLILF�UHFLWLQJ�RI� WKH�4XU
DQ�WR� WKH�4DUD
D�
PRELOH� DSSOLFDWLRQ�� DQG�ZKDW� DUH� WKH� LPSOLFDWLRQV� FDXVHG� E\� WKLV"� ,Q� H[SODLQLQJ� WKH� WKLQJV� WKDW� KDYH�
EHHQ�PHQWLRQHG�� WKLV� UHVHDUFK� XVHV� D� TXDOLWDWLYH� DSSURDFK�ZLWK� D� GHVFULSWLYH-FULWLFDO� DQDO\VLV�PRGHO��
WKLV�PHWKRG�QHFHVVLWDWHV�D�SDWWHUQ�RI�GHSLFWLRQ� WKDW�GRHV�QRW�PHUHO\�SUHVHQW�GDWD�REMHFWLYHO\�EXW�DOVR�
H[SODLQV�WKH�LPSOLFDWLRQV�RI�ILQGLQJV�IURP�UHODWHG�GDWD��7KLV�UHVHDUFK�VKRZV�WKDW�FKDQJHV�LQ�WKH�LVQDG�
V\VWHP�LQ�WUDQVPLWWLQJ�VFLHQWLILF�UHFLWLQJ�RI� WKH�4XU
DQ�DUH� LQHYLWDEO\�FDXVHG�E\�PHGLDPRUSKRVLV�ZLWK�
WKH� GHYHORSPHQW� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\�� ,Q� WKLV� FRQWH[W�� WKLV� FKDQJH� RFFXUV�
EHFDXVH�RI�IRXU�PDLQ�WKLQJV��QDPHO\�LQGXVWU\�QHHGV��GHPDQGV�IRU�RWKHU�WHFKQRORJLFDO�QHHGV��VXSSRUWLQJ�
OHJDO�DFWLRQV�DQG�UHJXODWLRQV��DQG�VRFLHWDO�SUHVVXUH��7KH�LPSOLFDWLRQV�RI�WKLV�FKDQJH�RFFXU�LQ�WKH�SURFHVV�
RI� PHGLDPRUSKRVLV� RI� WKH� WUDQVPLVVLRQ� PHGLD� RI� UHFLWLQJ� $O-4XU
DQ� VFKRODUVKLS� RU� HYHQ� DOO� RI� WKH�
WUDQVPLVVLRQ� PHGLD� RI� ,VODPLF� VFKRODUVKLS� DQG� WKH� HPHUJHQFH� RI� PDFKLQH� OHDUQLQJ� DQG� DUWLILFLDO�
LQWHOOLJHQFH�DV�QHZ�UHOLJLRXV�DXWKRULWLHV� 
.H\ZRUGV��$UWLILFLDO�,QWHOOLJHQFH��0HGLDPRUSKRVLV��6RFLDO�0HGLD��6KLIWLQJ�$XWKRULW\� 
 
$%657$. 
3HQHOLWLDQ� LQL� PHQJDQDOLVLV� IHQRPHQD� SHUJHVHUDQ� VLVWHP� LVQDG� GDODP� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ�
SDGD� DSOLNDVL� 4DUD¶D�� $SOLNDVL� LQL� PHQ\HGLDNDQ� OD\DQDQ� EHODMDU� DO-4XU¶DQ� \DQJ� GLGXNXQJ� PDFKLQH�
OHDUQLQJ�GDQ�DUWLILFLDO� LQWHOOLJHQFH�XQWXN�PHQJRUHNVL�EDFDDQ�SHQJJXQD� OD\DQDQ�VHKLQJJD� LD�PHPLOLNL�
³JXUX´� EHODMDU� DO-4XU¶DQ� GL� PDQDSXQ� GDQ� NDSDQSXQ�� 3HUWDQ\DDQQ\D� NHPXGLDQ�� PHQJDSD� WHUMDGL�
SHUJVHUDQ� VLVWHP� LVQDG� GDODP� SURVHV� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� SDGD� DSOLNDVL� 4DUD¶D� GDQ�
EDJDLPDQD� LPSOLNDVL� \DQJ� GLVHEDENDQ� NDUHQDQ\D"� 'DODP� PHQMHODVNDQ� KDO� LQL�� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ�SHQGHNDWDQ�NXDOLWDWLI��GHQJDQ�PRGHO�DQDOLVLV�GHVNULWSLI-NULWLV��PHWRGH�LQL�PHQLVFD\DNDQ��
SROD� SHQJJDPEDUDQ� \DQJ� WLGDN� VHNDGDU�PHQ\DMLNDQ� GDWD� VHFDUD� RE\HNWLI� QDPXQ� MXJD�PHQMHODVNDQ�
LPSOLNDVL� GDUL� NHEHUDGDDQ� WHPXDQ� GDUL� GDWD� WHUNDLW�� 3HQHOLWLDQ� LQL�PHQXQMXNNDQ� EDKZD� SHUJHVHUDQ�
VLVWHP� LVQDG� GDODP� WUDQVPLVL� NHLOPXDQ� WHQWDQJ� FDUD� EDFD� DO-4XU¶DQ� DGDODK� NHQLVFD\DDQ� \DQJ�
GLVHEDENDQ� ROHK� PHGLDPRUIRVLV� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� GDQ� NRPXQLNDVL�� 'DODP�
NRQWHNV� LQL�� SHUJHVHUDQ� LQL� WHUMDGL� NDUHQD� HPSDW� KDO� XWDPD� \DNQL� NHEXWXKDQ� LQGXVWUL�� SHUPLQWDDQ�
NHEXWXKDQ� WHNQRORJL� ODLQ�� WLQGDNDQ� GDQ� UHJXODVL� KXNXP� \DQJ�PHQGXNXQJ� GDQ� WHNDQDQ�PDV\DUDNDW��
,PSOLNDVL�PHODOXL�SHUJHVHUDQ�LQL�WHUMDGL�SDGD�GXD�KDO�\DNQL�SURVHV�PHGLDPRUIRVLV�PHGLD�SHPEHODMDUDQ�
EDFD�DO-4XU¶DQ�DWDX�EDKNDQ�VHOXUXK�PHGLD�WUDQVPLVL�NHLOPXDQ�,VODP�GDQ�NHODKLUDQ�PDFKLQH�OHDUQLQJ�
GDQ�DUWLILFLDO�LQWHOOLJHQFH�VHEDJDL�RWRULWDV�NHDJDPDDQ�EDUX� 
.DWD�NXQFL��.HFHUGDVDQ�$UWLILVLDO��0HGLDPRUIRVLV��0HGLD�6RVLDO��3HUJHVHUDQ�2WRULWDV 

3(1'$+8/8$1 
0RGHO�GDQ�PHWRGH�SHPEHODMDUDQ�FDUD�EDFD�DO-4XU¶DQ�PDVLK� WHUXV�EHUNHPEDQJ�

GDQ� PHODKLUNDQ� PRGHO� GDQ� PHWRGH-PHWRGH� EDUX� �$EGXVVDODP�� ,VODP\�� DQG� 3DUKDQ�
������%DULU�������+L]EXOODK��)DX]LDK��DQG�)D]OXUUDKPDQ�������-DOLO�������.KRLUXGGLQ�
DQG�.XVWLDQL� ������1XU� DQG� 6\DIUL]DO�� �������0HQXUXW� 6RILDQ� (IIHQGL�� VDPSDL� WDKXQ�
����� 0�� WHODK� GLWHPXNDQ� VHWLGDNQ\D� ���� PHWRGH� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� \DQJ�
EHUNHPEDQJ� GL� ,QGRQHVLD�� 5LQJNDVQ\D�� SHUNHPEDQJDQ� PHWRGH� GLDZDOL� GHQJDQ�
PXQFXOQ\D�NDLGDK�%DJGŅGL\ŅW�\DQJ�GLVHEDUNDQ�GDODP�EHQWXN�EXNX�FHWDN�VHMDN�DEDG�NH
-���0DVHKL�VHMDODQ�GHQJDQ�VHMDUDK�PDVXNQ\D�DO-4XU¶DQ�PXVKDI�%RPED\�NH�1XVDQWDUD��
'DUL�WLWLN�DZDO�LQL�NHPXGLDQ�ODKLU�PHWRGH�6HGD\X�\DQJ�GLNDWDNDQ�VHEDJDL�PHWRGH�ORNDO�
SHUWDPD� GHQJDQ� EDVLV� \DQJ� VDPD� GHQJDQ� PHWRGH� %DJGŅGL\ŅW�� NHPXGLDQ� VHWHODK� LWX�

� 8QLYHUVLWDV�,VODP�1HJHUL�0DXODQD�0DOLN�,EUDKLP�0DODQJ� 
DEGXOPMG������#JPDLO�FRP 
��8QLYHUVLWDV�,VODP�1HJHUL�0DXODQD�0DOLN�,EUDKLP�0DODQJ 
PLVNL#XLQ-PDODQJ�DF�LG� 

$UWLNHO�'LVXEPLW 
$UWLNHO�'LUHYLVL 
$UWLNHO�'LVHWXMXL 

�����1RYHPEHU����� 
�����0HL����� 
����-XQL����� 
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ODKLU� PHWRGH�0DKPXGL\DK� \DQJ� GLDPELO� GDUL� VDODK� VDWX� EDJLDQ� GDODP� EXNX� NDU\D�
0DKPXG� <XQXV� EHUMXGXO� 'LGDNWLN�� 3HUNHPEDQJDQ� WHUXV� EHUODQMXW� VDPSDL� GHQJDQ�
ODKLUQ\D�PHWRGH�4LUD¶DWL�VHEDJDL�VDODK�VDWX�PHWRGH�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�NDU\D�
'DFKODQ� 6DOLP� =DUNDV\L�� 0HWRGH� LQL� PHQMDGL� PHWRGH� WUDQVPLVL� FDUD� EDFD� DO-4XU¶DQ�
GHQJDQ� EDVLV� \DQJ� EHUEHGD� GDUL� SDUD� SHQGDKXOXQ\D�� KDO� LQL� VHEDE� WDODIIX]L�PHQMDGL�
EDVLV� PHWRGHQ\D�� 6HWHODK� LQL� EDUX� PXODL� PXQFXO� PHWRGH-PHWRGH� EDUX� GHQJDQ� EDVLV�
\DQJ�VHUXSD�WHULQVSLUDVL�ROHK�PHWRGH�4LUD¶DWL�EDLN�GDUL�DVSHN�VLVWHPDWLND�SHQ\XVXVQDQ�
EXNX�DMDU�PDXSXQ�GDUL�WHNQLN�SHQXOLVDQQ\D��(IHQGL���������–���� 

6HMDODQ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� PHGLD�� PDND� PHGLD� WUDQVPLVL� EDFD�
DWDX�PHWRGH�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�WXUXW�EHUNHPEDQJ��PXODL�GDUL�NHPXQFXODQ�H-
ERRN�EXNX�SHPEHODMDUDQ�VDPSDL�GHQJDQ�NHPXQFXODQ�DSOLNDVL�SHPEHODMDUDQ�DO-4XU¶DQ��
3DUD� DKOL� PHPEHULNDQ� SHUKDWLDQ�PHODOXL� EHEHUDSD� SHQHOLWLDQ� WHUNLQL�� VHEDJDL� EDJLDQ�
SHQWLQJ� \DQJ� WHUNDLW� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� GDQ� LQIRUPDVL�� GL� OXDU� GDUL�
SHQHOLWLDQ� WHUNDLW� DSOLNDVL� WDMZLG� �$QGULDQL� HW� DO�� ������ GDQ� DSOLNDVL� SHPEHODMDUDQ� DO-
4XU¶DQ� 7VDTLID� �$QXJUDK� HW� DO��� ������ ���–������ GLWHPXNDQ� SHQHOLWLDQ� WHQWDQJ�
EDJDLPDQD� RWRULWDV� XODPD� WHWDS� HNVLV� GL� WHQJDK� UDJDP� DSOLNDVL� DO-4XU¶DQ� GL� PHGLD�
GLJLWDO� �5DKPD\DQL� ������� 1DPXQ� GHPLNLDQ�� WHUGDSDW� VDWX� KDO� \DQJ� WHUDEDLNDQ� GDUL�
UDJDP�SHQHOLWLDQ�WHUVHEXW�\DLWX�WHUNDLW�VLVWHP�LVQDG�DO-4XU¶DQ�\DQJ�GDODP�WUDGLVL�,VODP�
VHQDQWLDVD�GLMDJD��NHEHUDGDDQ�EHUEDJDL�DSOLNDVL�WHUVHEXW�MHODV�GDSDW�PHQJJHVHU�VLVWHP�
LVQDG�\DQJ�GLQLODL�HVHQVLDO�GDODP�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ��6LVWHP� LVQDG�PHQMDGL�
SHQWLQJ�NDUHQD�EHUNDLWDQ�GHQJDQ�NHKDUXVDQ�NHVHVXDLDQ�SHODIDODQ�DO-4XU¶DQ�GDUL�1DEL�
KLQJJD�JHQHUDVL�EHULNXWQ\D��$WDV�GDVDU�WHUVHEXW��DO-6X\XWKL�PHQHJDVNDQ�EDKZD�KDQ\D�
GXD�PHWRGH�\DQJ�GDSDW�GLEHQDUNDQ�GDODP�SHULZD\DW�DO-4XU¶DQ�\DLWX�PHWRGH�6DPD¶�PLQ�
ODIDG]� DO-6\DLNK� �PHQGHQJDUNDQ� GDUL� ODIDG]� JXUX�� GDQ� $O-TLUD¶DK� µDOD� DO-V\DLNK�
�PHPEDFD�GL�KDGDSDQ�JXUX���6X\XWKL���������–���� 

$SOLNDVL�4DUD¶D�PHQMDGL�DSOLNDVL�\DQJ�EDQ\DN�GLPLQDWL�ROHK�NRPXQLWDV�PXVOLP�
NRQWHPSRUHU��)LWXU�XWDPD�DSOLNDVL�LQL�DGDODK�ILWXU�EHODMDU�DO-4XU¶DQ�\DQJ�DNDQ�ODQJVXQJ�
WDPSDN�SDGD�KDODPDQ�PXND�DSOLNDVL��7LGDN�VHSHUWL�NHEDQ\DNDQ�ILWXU�EHODMDU�DO-4XU¶DQ�
\DQJ� KDQ\D� PHQDPSLONDQ� LQIRUPDVL� KXNXP-KXNXP� EDFDDQ� DO-4XU¶DQ�� SDGD� DSOLNDVL�
4DUD¶D� ILWXU� LQL�PHPXQJNLQNDQ� SHQJJXQD� GDSDW� VHNDOLJXV�PHODNXNDQ� WDKVLQ� GHQJDQ�
FDUD�PHUHNDP� EDFDDQ� DO-4XU¶DQQ\D� XQWXN� NHPXGLDQ� GLSHULNVD� NHEHQDUDQ� EDFDDQQ\D�
ROHK�DUWLILFLDO�LQWHOOLJHQFH�\DQJ�DGD�SDGD�DSOLNDVL�WHUVHEXW��5DKPDQ��������/HELK�MDXK��
SHQJJXQD� EDKNDQ� GDSDW� PHQ\HWRUNDQ� KDIDODQQ\D� GDQ� PHQGDSDWNDQ� VHUWLILNDW�
NHWHUDQJDQ�KDIDODQ�SDGD�DSOLNDVL�LQL��$SOLNDVL�LQL�MXJD�DO-4XU¶DQ�GLJLWDO��SHQXQMXN�DUDK�
NLEODW�� WDIVLU� VXUDK�� NDOHQGHU� KLMUL\DK�� NXPSXODQ� GRD-GRD� KDULDQ�� NLVDK� ��� QDEL�� D]DQ�
DWDX�SHQJLQJDW�ZDNWX�VDODW��GDQ�EHEHUDSD� ILWXU� ODLQ�GHQJDQ�WRWDO���� ILWXU��&LSWD�������
/LSXWDQ��FRP� ������ 5DKPDQ� ������� PHODOXL� DSOLNDVL� LQL� MHODV� EDJDLPDQD� LD�
PHQHPSDWNDQ� GLUL� VHEDJDL� DSOLNDVL� SHPEHODMDUDQ� DO-4XU¶DQ� \DQJ� EHUDUWL� EHUDNDLWDQ�
NKXVXV� GHQJDQ� SHQJDEDLDQ� WHUKDGDS� VLVWHP� LVQDG� VXGDK� GLVLQJJXQJ� VHEHOXQQ\D��
6DPSDL�SDGD�EDJLDQ�LQL��SHQHOLWLDQ�WHUKDGDS�DSOLNDVL�LQL�WDPSDN�PHPLOLNL�VLJQLILNDQVL� 

3HUWDQ\DDQ�XWDPD�\DQJ�GLMDGLNDQ�IRNXV�SHQHOLWLDQ�LQL�DGD�GXD��\DLWX��3HUWDPD��
PHQJDSD� WHUMDGL� SHUJHVHUDQ� VLVWHP� LVQDG� GDODP� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� SDGD�
DSOLNDVL� 4DUD¶D"� .HGXD�� EDJDLPDQD� LPSOLNDVL� SHUJHVHUDQ� VLVWHP� LVQDG� GDODP�
SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�SDGD�DSOLNDVL�4DUD¶D�EDJL�VLVWHP�LVQDG�SHQJJXQDQ\D"�'XD�
SHUWDQ\DDQ�LQL�PHQMDGL�SHQWLQJ�WHUXWDPD�NDLWDQQ\D�GHQJDQ�SHQMHODVDQ�DV-6X\ź�ኇL�GL�DWDV�
WHQWDQJ� SHUOXQ\D� PHQMDJD� NHDEVDKDQ� EDFDDQ� DO-4XU¶DQ� PHODOXL� SURVHV� YHULILNDVL�
ODQJVXQJ� GHQJDQ� GDQ� SDGD� VHRUDQJ� JXUX� KLQJJD� ELVD� GLSDVWLNDQ� NHDEVDKDQ� VHEXDK�
EDFDDQ�DO-4XU¶DQ��/HELK�GDUL�LWX��GXD�SHUWDQ\DDQ�WHUNDLW�GHQJDQ�VHQGLULQ\D�MXJD�GDSDW�
PHQJLVL� FHODK� GDUL� SHQHOLWLDQ-SHQHOLWLDQ� \DQJ� VXGDK� GLVHEXWNDQ� GL� DWDV� \DQJ� MHODV�
PHQJDEDLNDQ� SHUVRDODQ� LQL�� EDLN� GDUL� DVSHN� SHUVRDODQ� LVQDG� VHFDUD� XPXP� PDXSXQ�
SHUVRDODQ�DSOLNDVL�4DUD¶D�VHFDUD�NKXVXV�� 

.(5$1*.$�7(25, 
1HZ�0HGLD�GDQ�3URGXNVL�5DJDP�.RQWHQ 

1HZ�PHGLD–GDODP�DUWL� VHJDOD�EHQWXN�PHGLD�NRPXQLNDVL� \DQJ�EHUVLIDW�GLJLWDO��
EHUEHQWXN� MDULQJDQ� GDQ� PXGDK� GLDNVHV� ROHK� VLDSDSXQ� GLPDQDSXQ� GDQ� NDSDQSXQ–
PHPLOLNL� VLIDW� \DQJ� DJUHVLI� VHKLQJJD� PDPSX� PHURPEDN� VWUXNWXU� GDQ� WDWDQDQ�
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PDLQVWUHDP� XQWXN� NHPXGLDQ� PHQFLSWDNDQ� SROD-SROD� EDUX� GL� OXDU� SROD� PDSDQ�
PDV\DUDNDW�� EDKNDQ� GDODP� NDVXV� DJDPD� GDSDW� PHQJJHVHU� RWRULWDV� NHDJDPDDQ�
PDLQVWUHDP�\DQJ�VHODPD�LQL�HNVLV��1LNPDK�������4XGV\�����D��5DFKPDGKDQL�����E��
6DSXWUD� DQG� )DGKOL� ������� 'DODP� VNDOD� NHFLO� DNXQ� LQVWDJUDP� #QXRQOLQHBLG��
#OHQVDPX��#PXLSXVDW�� #LVODPLI\� GDQ� EHEHUDSD� DNXQ� ODLQ�� PLVDOQ\D�� DNXQ-DNXQ� LQL�
EHUNXDVD�SHQXK� DWDV� NRQWHQ�PHUHND� VHNDOLJXV� VDOLQJ�PHPEHUL� EDWDV� SHPEHGD� DQWDUD�
VDWX�GDQ�\DQJ� ODLQQ\D��%DWDVDQ�\DQJ�GLPDNVXG�DGDODK�JDJDVDQ�DWDX�LGH�\DQJ�EHUEHGD�
DQWDUD� VDWX� LQGLYLGX� GHQJDQ� LQGLYLGX� ODLQ� PHPEDWDVL� NXDVD� SHUVHEDUDQ� PDNQD� GDUL�
NRQWHQ� \DQJ� GLSURGXNVL�� VHKLQJJD� PDNQD� \DQJ� WHUVHEDU� WLGDN� VHSHQXKQ\D� WXQJJDO��
6HODLQ� LWX�� MLND� GDODP� NDVXV�1HJDUD� ,QGRQHVLD�PDND� NRQWHQ-NRQWHQ� WHUVHEXW� GLEDWDVL�
ROHK�88�,7(�GDODP�EHEHUDSD�DVSHN� 

'L� OXDU�KDO� WHUVHEXW��SHUOX�GLWHJDVNDQ� NHPEDOL�EDKZD�NXDVD�SHQXK� OHELK�SDGD�
DVSHN� SURGXNVL� GDQ� GLVWULEXVL� JDJDVDQ� GDODP� NRQWHQ� \DQJ� PHUHND� EXDW�� KDQ\D� VDMD�
JDJDVDQ� GDQ� LGH� WHUVHEXW� KDUXV� EHUVDLQJ� GHQJDQ� JDJDVDQ� GDQ� LGH� ODLQ�� .XDVD� SHQXK�
WHUVHEXW� PHODKLUNDQ� RWRULWDV� WHUVHQGLUL� EDJL� PDVLQJ-PDVLQJ� LQGLYLGX� SDGD� NRQWHQ�
PHUHND��NHSHPLOLNDQ�RWRULWDV�WHUVHEXW�NHPXGLDQ�PHQFLSWDNDQ�SHUJHVHUDQ�SDGD�RWRULWDV�
PDLQVWUHDP�\DQJ�VHODPD�LQL�PDSDQ��0LVDOQ\D��MLND�GXOX�SHUVHEDUDQ�WHUNDLW�SHQHOLWLDQ�
PDNQD� VDWX�KDGLV� KDQ\D�ELVD� GLODNXNDQ�ROHK� N\DL�� XVWDG]� DWDX� JXUX�PDGUDVDK��PDND�
VDDW� LQL� GDSDW� GLODNXNDQ� ROHK� LQGLYLGX� PDQDSXQ�� %DJDLPDQDSXQ�� WHUFLSWDQ\D�
SHUJHVHUDQ� RWRULWDV� LQL� WHODK� GLEHQDUNDQ� SDUD� SHQHOLWL� WHUGDKXOX�� 0XWRKKDUXQ� -LQDQ�
GDODP�WXOLVDQQ\D�PHQMHODVNDQ�EDKZD�QHZ�PHGLD�WHODK�EHUSHQJDUXK�SDGD�DVSHN-DVSHN�
NHKLGXSDQ� PDSDQ� PDQXVLD–NKXVXVQ\D� DJDPD–GDQ� EDKZD� RWRULWDV� NHDJDPDDQ� \DQJ�
VHEHOXPQ\D� EHUVLIDW� HNVNOXVLI� GDQ� SHUVRQDO� SDGD� JRORQJDQ� WHUWHQWX� EHUXEDK�PHQMDGL�
EHUVLIDW� XPXP� GDQ� LPSHUVRQDO�� +DVLOQ\D�� -LQDQ� PHPEHQDUNDQ� DGDQ\D� SHUJHVHUDQ�
RWRULWDV�NHDJDPDDQ�GDODP�UXDQJ�GLJLWDO�GDQ�PHODEHOLQ\D� VHEDJDL� VHEXDK�NHQLVFD\DDQ�
\DQJ�WLGDN�KDUXV�GLVLNDSL�VHFDUD�VNHSWLV��0HQXUXW�-LQDQ��\DQJ�KDUXV�GLXWDPDNDQ�DGDODK�
VLNDS�WDVDPXK�GDQ�WROHUDQVL�VHNDOLJXV�GLEDUHQJL�XVDKD�PHPLQLPDOLVLU�NHFHQGHUXQJDQ�
GRPLQDWLI� GDQ� KHJHPRQL� GL� DQWDUD� UDJDP� RWRULWDV� \DQJ� DGD� �$GKD�� $V\KDGLH�� DQG�
.XVXPD� ������ -LKDQ� ������ 0DUGLDQD� ������ 1LNPDK� ������ 4XGV\� ����D��
5DFKPDGKDQL�����E��6DSXWUD�DQG�)DGKOL������� 

'DODP� SHQHOLWLDQ� ODLQ� 6DLIXGGLQ� =XKUL� 4XGV\� PHQFRED� PHPRWUHW� IHQRPHQD�
ODKLUQ\D� ZHEVLWH� ZZZ�SHVDQWUHQYLUWXDO�FRP� GDODP� UXDQJ� GLJLWDO�� 7HPXDQ� 4XGV\�
PHQXQMXNNDQ� EDKZD� ZHEVLWH� ZZZ�SHVDQWUHQYLUWXDO�FRP� ODKLU� GHQJDQ� WXMXDQ�
PHPHQXKL� NHEXWXKDQ� XPDW� ,VODP� SDGD� DNVHV� SHQHOLWLDQ-SHQHOLWLDQ� NHLVODPDQ� \DQJ�
FHSDW� GDQ� LQVWDQ�� )DNWD� WHUVHEXW� VHNDOLJXV� PHQMDGL� NHVLPSXODQ� ODKLUQ\D� RWRULWDV�
NHDJDPDDQ� EDUX� GDODP� UXDQJ� GLJLWDO� �4XGV\� ����D��� 6HODLQ� LWX�� $UQLV� 5DFKPDGKDQL�
MXJD�PHPEHQDUNDQ�DGDQ\D�SHUJHVHUDQ�RWRULWDV�NHDJDPDDQ�GDODP�UXDQJ�GLJLWDO��$UQLV�
GDODP� WHPXDQQ\D� WLGDN�PHQJDQJJDS� DGDQ\D� SHUJHVHUDQ� RWRULWDV� NHDJDPDDQ� VHEDJDL�
KDO� EXUXN�� PHQXUXW� $UQLV� SHUJHVHUDQ� WHUVHEXW� MXJD� PDPSX� PHPSHUNXDW� RWRULWDV�
NHDJDPDDQ� WUDGLVLRQDO� VHSHUWL� \DQJ� WHUMDGL� GDODP� NDVXV� *XV� 0XV� GHQJDQ� EHUDJDP�
PHGLD� GDNZDKQ\D� �5DFKPDGKDQL� ����D��� 3HQHOLWLDQ-SHQHOLWLDQ� GL� DWDV�PHQMDGL� EXNWL�
WHODK�WHUMDGLQ\D�SHUJHVHUDQ�RWRULWDV�NHDJDPDDQ�GDODP�UXDQJ�GLJLWDO� 

(NVLVWHQVL�2WRULWDV�.HEHUDJDPDDQ�GDODP�1HZ�0HGLD 
6HEHQDUQ\D��SHQHJDVDQ�WHQWDQJ�DGDQ\D�SHUJHVHUDQ�RWRULWDV�NHDJDPDDQ�EXNDQ�

KDO� \DQJ� EDUX� PXQFXO� EHODNDQJDQ�� .XQWRZLMR\R� GHQJDQ� EXNXQ\D� ³0XVOLP� 7DQSD�
0DVMLG´� PHODKLUNDQ� VDWX� LGLRP� VLPEROLN� WHUNDLW� DGDQ\D� SHUJHVHUDQ� RWRULWDV�
NHDJDPDDQ�� ³0XVOLP� WDQSD�PDVMLG´�PHQMDGL� VLPERO� EDKZD�PDVMLG� EXNDQ� ODJL� VDWX-
VDWXQ\D� HNRVLVWHP� WXPEXK-NHPEDQJ� NHLOPXDQ� DJDPD� ,VODP�� 'DODP� EXNXQ\D��
.XQWRZLMR\R�PHQ\HEXWNDQ�GL� DQWDUD�PHGLD�SHQJJDQWL�PDVMLG� DGDODK� VHNRODK��EXNX-
EXNX��&'-520V��WHOHYLVL�GDQ�EHUDJDP�PHGLD�NRPXQLNDVL�ODLQ��.XQWRZLMR\R���������
–�����0HQDULNQ\D��SDGD�ZDNWX�LWX–VHNLWDU�WDKXQ�����–PHGLD�EDUX�GDQ�GXQLD�GLJLWDO�
\DQJ� EHOXP� VHEHVDU� VHNDUDQJ� WHODK�PHODKLUNDQ� DOWHUQDWLI� RWRULWDV� NHDJDPDDQ� EDUX��
PDND� GHQJDQ� VHPDNLQ� EDQ\DNQ\D� PHGLD� EDUX� GDQ� SHUNHPEDQJDQ� GXQLD� GLJLWDO�
VHPDNLQ�PHPSHUWHJDV�NHPXQJNLQDQ�ODKLUQ\D�RWRULWDV-RWRULWDV�NHDJDPDDQ�EDUX�\DQJ�
WHODK�GDQ�DNDQ�DGD� 

6HODLQ�LWX��<DVUDI�$PLU�3LOLDQJ�PHQ\HEXW�F\EHUVSDFH��UXDQJ�PD\D�DWDX�UXDQJ�
GLJLWDO��DGDODK�VHEXDK�UXDQJ�WDQSD�RWRULWDV��VHKLQJJD�VHWLDS�LQGLYLGX�EHEDV�PHOHZDWL�
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EDWDV-EDWDV�\DQJ�VHKDUXVQ\D�WLGDN�GLOHZDWL��EDWDV�KDVUDW��IDQWDVL��NHVHQDQJDQ��JDLUDK��
DJDPD�GDQ�ODLQ-ODLQ���1DPXQ��WDQSD�EDWDV�WHUVHEXW�WLGDN�EHUDUWL�KLODQJQ\D�NHNXDVDDQ�
GDQ� KHJHPRQL� NDODQJDQ� WHUWHQWX�� $UWLQ\D�� DNDQ� WHWDS� DGD� VHEDJLDQ� NDODQJDQ� \DQJ�
LQJLQ� PHQDUXK� NXDVD� GDQ� KHJHPRQL� JRORQJDQ�� WHUPDVXN� GL� GDODPQ\D� NDODQJDQ�
SHPHULQWDK� PDXSXQ� VZDVWD� �3LOLDQJ� ������� &RQWRKQ\D�� NXDVD� SHUXVDKDDQ� 7ZLWWHU�
GDODP� PHQJKDSXV� ³FXLWDQ-FXLWDQ´� JDJDVDQ� WHUWHQWX� VHUWD� DGDQ\D� 88� ,7(� GDUL�
SHPHULQWDK� ,QGRQHVLD� \DQJ�PHQJDWXU�KDO-KDO� EHUNDLWDQ�GHQJDQ� WUDQVDNVL� HOHNWURQLN�
DWDX� WHNQRORJL� LQIRUPDVL� VHFDUD� XPXP–WHUOHSDV� GDUL� DSDNDK� NHGXD� KDO� WHUVHEXW�
EHUDUWL�EDLN�DWDX�EXUXN� 

8UDLDQ-XUDLDQ�GL�DWDV�FXNXS�PHQMDGL�EXNWL� ODKLUQ\D�RWRULWDV�NHDJDPDDQ�EDUX�
GL� WHQJDK� PDV\DUDNDW�� 8QWXN� PHPSHUMHODV�� VDDW� LQL� VHWLDS� LQGLYLGX� EHUKDN�
PHPSURGXNVL� GDQ� PHQ\HEDUNDQ� ³SHQJHWDKXDQ´� DJDPD� NDSDQSXQ� GDQ� GL� PDQDSXQ�
GHQJDQ� PHGLD� GLJLWDO� \DQJ� PHUHND� SLOLK�� 0DNVXGQ\D�� ELVD� MDGL� SDGD� VDWX� PDODP�
VHVHRUDQJ—GHQJDQ�LGHQWLWDV�WLGDN�GLNHWDKXL—PHPSRVWLQJ�VHEXDK�IRWR�EHULVL�NXWLSDQ�
UHGDNVL�KDGLV�NHXWDPDDQ�PHPEDFD�VXUDK�DO-.DKI�SDGD�DNXQ�PHGLD�VRVLDOQ\D�GHQJDQ�
WLGDN�GLNHWDKXL�SDVWL� VWDWXV�KDGLV� \DQJ� WHODK�GLVHEDUNDQ� �0LVNL� DQG�+DPGDQ��������
&RQWRK�NDVXV�ODLQ�NHWLND�VHVHRUDQJ�PHPEDJLNDQ�SRWRQJDQ�FHUDPDK�VDODK�VDWX�XVWD]�
NHSDGD� WHPDQQ\D� \DQJ� VHGDQJ� ELPEDQJ� DNDQ� VDWX� KDO� WHUWHQWX�� VHRODK� SRWRQJDQ�
FHUDPDK� WHUVHEXW� DGDODK� VHEXDK� IDWZD�KXNXP�XQWXNQ\D—WHUOHSDV� DSDNDK�SRWRQJDQ�
FHUDPDK� LWX� UHOHYDQ� GHQJDQ� SHUPDVDODKDQ� LQGLYLGX� WHUVHEXW� DWDX� WLGDN�� $WDX� NDVXV�
SDOLQJ� XPXP� DGDODK� NHWLND� VHVHRUDQJ�PHQFDUL� VDWX� MDZDEDQ� KXNXP� ,VODP� WHUWHQWX�
SDGD� PHVLQ� SHQFDULDQ� GL� LQWHUQHW� WDQSD� PHQ\DGDUL� EDKZD� GDIWDU� MDZDEDQ� \DQJ�
GLWDPSLONDQ� WHODK� GLDWXU� ROHK� NHFHUGDVDQ� EXDWDQ� VHVXDL� GHQJDQ� NHFHQGHUXQJDQ�
EDFDDQ� SHPLOLN� DNXQ�� 3DGD� NDVXV� \DQJ� WHUDNKLU�� PHVNLSXQ� SDGD� DNKLUQ\D� SHPLOLN�
DNXQ� \DQJ�PHQHQWXNDQ� NHEHQDUDQ� MDZDEDQ� EHUGDVDUNDQ� GDIWDU� MDZDEDQ� \DQJ� WHODK�
GLWDPSLONDQ�� QDPXQ� SURVHV� SHPLOLKDQ� GDIWDU� MDZDEDQ� KXNXP� ,VODP� ROHK� PHVLQ�
SHQFDULDQ� GL� LQWHUQHW� WHODK� PHQXQMXNNDQ� NHSHPLOLNDQ� RWRULWDV� ROHK� NHFHUGDVDQ�
EXDWDQ�DWDV� MDZDEDQ�\DQJ�ELVD�NLWD�EDFD�GDQ�SLOLK��$QQLVD�������0LVNL�������0XGLQ�
������0XNDURPDK������� 

0(72'(�3(1(/,7,$1� 
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� NXDOLWDWLI� VHEDE� SDGD� SHQHOLWLDQ� LQL�

FDUD� SDQGDQJ�� FDUD� KLGXS�� VHOHUD� GDQ� XQJNDSDQ� HPRVL� PDV\DUDNDW� WHUNDLW� FDUD�
WUDQVPLVL�EDFDDQ�DO-4XU¶DQ�MXJD�PHQMDGL�GDWD�\DQJ�KDUXV�GLNXPSXONDQ��(P]LU�������
–���� 3HQGHNDWDQ� LQL� GLSHUNXDW� GHQJDQ� WHRUL�PHGLDPRUIRVLV�5RJHU�)LGOHU��'DODP�KDO�
LQL�� PHGLDPRUSKRVLV� �PHGLDPRUIRVLV�� GLGHILQLVLNDQ� VHEDJDL� WUDQVIRUPDVL� PHGLD�
NRPXQLNDVL� GHQJDQ� VHEDE� XPXPQ\D� DGDODK� KDGLUQ\D� HQWLWDV-HQWLWDV� \DQJ� VDOLQJ�
EHUSHQJDUXK�VHFDUD�NRPSOHNV�PXODL�GDUL�UDVD�EXWXK�DWDV�VHVXDWX��WHNDQDQ�SHUVDLQJDQ�
GDQ� SROLWLN� VHUWD� SHQJDUXK� VRVLDO� GDQ� LQRYDVL� SDGD� ELGDQJ� WHNQRORJL�� .HPXQFXODQ�
PHGLD� EDUX� LQL� GDQ� SULQVLS-SULQVLS� WHUMDGLQ\D� PHGLDPRUIRVLV� GLGDVDUNDQ� SDGD� WLJD�
NRQVHS� XWDPD�� \DLWX�� D�� &RHYROXWLRQ� �.RHYROXVL��� E�� &RQYHUJHQFH� �.RQYHUJHQVL��� F��
&RPSOH[LW\��.RPSOHNVLWDV���)LGOHU��������–�����-HQLV�GDWD�SDGD�SHQHOLWLDQ�LQL�WHUEDJL�
PHQMDGL� GXD� MHQLV�� \DNQL� MHQLV� GDWD� SULPHU� GDQ� MHQLV� GDWD� VHNXQGHU��3HUWDPD�� GDWD�
SULPHU�SDGD�SHQHOLWLDQ�LQL�GLDPELO�GDUL�DSOLNDVL�4DUD¶D�\DQJ�EHUNDLWDQ�GHQJDQ�VHOXUXK�
PHWRGH�DWDX�FDUD�SHPEHODMDUDQ�DO-4XU¶DQ�\DQJ�GDSDW�GLJXQDNDQ�ROHK�SHQJJXQD�SDGD�
DSOLNDVL� WHUVHEXW�� .HGXD�� GDWD� VHNXQGHU� SDGD� SHQHOLWLDQ� LQL� GLDPELO� GDUL� EHEHUDSD�
EXNX��DUWLNHO�MXUQDO��GDQ�DUWLNHO�ZHEVLWH�\DQJ�WHUNDLW�GHQJDQ�WHPD�VLVWHP�LVQDG�GDODP�
WUDQVPLVL�EDFDDQ�DWDX�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ� 

'DODP� SURVHV� SHQJXPSXODQ� GDWD�� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� WHNQLN�
GRNXPHQWDVL�� $UWLQ\D�� SHQHOLWL� PHQJXPSXONDQ� GDWD� PHODOXL� DSOLNDVL� 4DUD¶D� \DQJ�
EHUKXEXQJDQ�GHQJDQ�VLVWHP�LVQDG�GDODP�WUDQVPLVL�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�SDGD�
DSOLNDVL�WHUVHEXW��'DWD�\DQJ�VXGDK�GLSHWDNDQ�GDQ�GLNXPSXONDQ�PHODOXL�WHNQLV�GL�DWDV�
NHPXGLDQ�GLRODK�GDQ�GLDQDOLVLV�PHQJJXQDNDQ�PHWRGH�GHVNULSWLI-DQDOLWLV��GHQJDQ�NDWD�
ODLQ�� GDWD� \DQJ� WHODK� GLSHUROHK� GDUL� EHUEDJDL� VXPEHU� GLMHODVNDQ� VHFDUD� RE\HNWLI�
NHPXGLDQ� GLWHODDK� VHFDUD� NULWLV� VHKLQJJD�PHQJKDVLONDQ� NHVLPSXODQ� GDWD� SHQHOLWLDQ�
�6XUDNKPDG� ����������� 'DODP� SHQHOLWLDQ� LQL�� SHQHOLWL� WHUOHELK� GXOX� PHQMDEDUNDQ�
SURVHV� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� \DQJ� DGD� SDGD� DSOLNDVL� 4DUD¶D�� 6HWHODK�
PHQMDEDUNDQ� SURVHVQ\D�� SHQHOLWL� PHQJDQDOLVD� NHVHVXDLDQ� SURVHV� GHQJDQ� VLVWHP�
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SHULZD\DWDQ�DO-4XU¶DQ�\DQJ�DGD��/HELK� ODQMXW–MLND�GLWHPXNDQ� WHUMDGLQ\D�SHUJHVHUDQ�
VLVWHP� SHULZD\DWDQ� DWDX� LVQDG� GDODP� SURVHV� SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� SDGD�
DSOLNDVL�4DUD¶D–PHODNXNDQ�DQDOLVLV�WHUNDLW�EDJDLPDQD�GDQ�DSD�SHQ\HEDE�SHUJHVHUDQ�
VLVWHP�LVQDG�GDSDW�WHUMDGL�� 

+$6,/�'$1�3(0%$+$6$1 
3URILO�$SOLNDVL�4DUD¶D 

/DKLU�VHMDN�������4DUD¶D�PHUXSDNDQ�DSOLNDVL�EXDWDQ�SHPXGD�3RQWLDQDN�\DQJ�
SDGD� ��$SULO� ����� ODOX� WHODK�PHOXQFXUNDQ� YHUVL� ����� 3HOXQFXUDQ� WHUVHEXW�PHQDQGDL�
GLWDPEDKNDQQ\D� ILWXU� EHODMDU� PHPEDFD� DO-4XU¶DQ� GHQJDQ� EDQWXDQ� NRUHNVL� ROHK�
PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO� LQWHOOLJHQFH� �5DKPD\XQLWD� ������� 3HOXQFXUDQ� LWX–
PHQXUXW�$KPDG�.DPHO��0DQDJLQJ�'LUHFWRU�4DUD¶D�,QGRQHVLD–GLGDVDUNDQ�SDGD�KDVLO�
ULVHW� ,QVWLWXW� ,OPX� 4XU¶DQ� SDGD� WDKXQ� ����� EDKZD� ���� SHQGXGXN� PXVOLP� GL�
,QGRQHVLD� WLGDN�PHPLOLNL� NHPDPSXDQ� EDFD� DO-4XU¶DQ� \DQJ� EDLN� GDQ� EHQDU�� QDPXQ�
VHEHQDUQ\D�����UHVSRQGHQ�PHPLOLNL�NHLQJLQDQ�XQWXN�EHODMDU�KDQ\D�VDMD�PHUDVD�PDOX�
NDUHQD�XVLD�PHUHND��$SOLNDVL� LQL�EHUNHPEDQJ�SHVDW�KLQJJD� WHODK�GLXQGXK�ROHK� OHELK�
GDUL�VDWX�MXWD�SHQJJXQD�SDGD�*RRJOH�3OD\VWRUH�GDQ�WHODK�PHOXQFXUNDQ�SLOLKDQ�DSOLNDVL�
EHUEDKDVD� ,QJJULV� SDGD� WDQJJDO� ��� -XOL� ����� ODOX� DJDU� ELVD�PHQ\DVDU� SDVDU� JOREDO�
\DQJ� OHELK� OXDV�� 6HODLQ� LWX�� VHEDJDL� XSD\D� PHQLQJNDWNDQ� NXDOLWDV� ILWXU� EHODMDU� DO-
4XU¶DQ��PHQXUXW�.DPHO��4DUD¶D�WHODK�PHQJXPSXONDQ�OHELK�GDUL����MXWD�VXDUD�XQWXN�
PHPEDQWX� NHUMD�PDFKLQH� OHDUQLQJ-Q\D� GDODP�PHQJRUHNVL� SHODIDODQ� DO-4XU¶DQ� SDUD�
SHQJJXQDQ\D� �0DULDQD� ������� 6HGDQJNDQ� 7HUNDLW� PDWHUL� \DQJ� GLWDPSLONDQ� SDGD�
DSOLNDVL�4DUD¶D��VHMDN�DZDO�SHOXQFXUDQ�ILWXU�EHODMDU�DO-4XU¶DQ�SLKDN�SHPEXDW�DSOLNDVL�
WHODK�EHNHUMD�VDPD�GHQJDQ�%DODL�7DKIL]K�4XU¶DQ��%74��0XQ]DODQ�0XEDUDNDQ�VHEDJDL�
WLP� YDOLGDVL� LVL� PDWHUL� SHPEHODMDUDQ� �%LOD�� /XTPDQ�� DQG� 5DPD\DQL� ������
/LSXWDQ��FRP�������0DULDQD�������5DKPDQ������� 

*DPEDU����&RQWRK�WDPSLODQ�OD\DU�$SOLNDVL�4DUD¶D 

6XPEHU�JDPEDU��*RRJOH� 

6HODLQ� ILWXU� EHODMDU� DO-4XUDQ�� 4DUD¶D� \DQJ� VDDW� LQL� WHUVHGLD� SDGD� SODWIRUP�
DQGURLG� GDQ� L2V� MXJD�PHPLOLNL� EHUEDJDL� ILWXU� ODLQ� VHEDJDL� VDUDQD� SHQXQMDQJ� LEDGDK�
XPDW�,VODP��3DGD�KDODPDQ�XWDPD�VLWXV�UHVPL�DSOLNDVL�4DUD¶D�WHUWXOLV�NHWHUDQJDQ�³���
$SOLNDVL�%HODMDU�4XU¶DQ´��PHQXQMXNNDQ�EDKZD�4DUD¶D�PHUXSDNDQ�DSOLNDVL�EHODMDU�DO-
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4XU¶DQ� WHUEDLN� �³��� $SOLNDVL� %HODMDU� 4XU¶DQ´� Q�G���� 1DPXQ�� WLGDN� GLWHPXNDQ�
NHWHUDQJDQ�OHELK�ODQMXW�PHQJHQDL� OLQJNXS�SHQLODLDQQ\D��\DNQL�DSDNDK�SDGD�SODWIRUP�
DQGURLG�GDQ� L2V� DWDX�KDQ\D� VDODK� VDWX�GL� DQWDUD� NHGXDQ\D� DWDX�EHUGDVDU� HIHNWLILWDV�
SURVHV� EHODMDU� PHQJDMDUQ\D�� .HWHUDQJDQ� OHELK� ODQMXW� \DQJ� GDSDW� GLWHOXVXUL� VHEDWDV�
SHULQJNDW�SRSXODULWDV�DSOLNDVL�4DUD¶D�SDGD�NDWHJRUL�SHQGLGLNDQ�GL�VHWLDS�SODWIRUP��3HU�
WDQJJDO����1RYHPEHU�������SDGD�SODWIRUP�DQGURLG–GHQJDQ�*RRJOH�3OD\�6WRUH�VHEDJDL�
³WRNR´� DSOLNDVLQ\D–DSOLNDVL� 4DUD¶D� PHQMDGL� DSOLNDVL� JUDWLV� ELGDQJ� SHQGLGLNDQ�
WHUSRSXOHU�QRPRU����GDQ�WHUODULV�ELGDQJ�SHQGLGLNDQ�QRPRU���GHQJDQ�QLODL�NHSXDVDQ�
����GDUL����ULEX-DQ�SHQLODLDQ�ROHK�SHQJJXQD��$QJND�QLODL�NHSXDVDQ�LQL�EHUDUWL�KDPSLU�
�������RUDQJ�DWDX�VHNLWDU�����GDUL�WRWDO�UHYLHZ�PHPEHUL�QLODL�GL�DWDV�����GDUL��� 

6HODQMXWQ\D��XQWXN�PHOHQJNDSL�MXGXO�EHVDU�³���$SOLNDVL�%HODMDU�4XU¶DQ´�GLWXOLV�
NHWHUDQJDQ� EDKZD� 4DUD¶D� PHUXSDNDQ� DSOLNDVL� SHQGDPSLQJ� LEDGDK� WHUOHQJNDS� EDJL�
XPDW� ,VODP�GHQJDQ�NHWHUVHGLDDQ�EHUDJDP� ILWXU�SHQGXNXQJ�GL�GDODPQ\D�� -DGL� VHODLQ�
VHEDJDL�DSOLNDVL�EHODMDU�DO-4XU¶DQ��4DUD¶D�MXJD�PHUXSDNDQ�DSOLNDVL�SHQGXNXQJ�LEDGDK�
VHSHUWL� SHQJLQJDW� ZDNWX� VDODW�� SHQXQMXN� DUDK� NLEODW�� GRD-GRD� KDULDQ�� DSOLNDVL� DO-
4XU¶DQ�GLJLWDO�GHQJDQ�DVEDEXQ�QX]XO�GDQ�WDIVLU��VHUWD�EHEHUDSD�ILWXU�ODLQ��0DVLK�GDUL�
VLWXV�ZHE�DSOLNDVL�4DUD¶D�SDGD�EDJLDQ� WHQWDQJ�DSOLNDVL��GLWXOLV� NHWHUDQJDQ�PHQJHQDL�
SHUEHGDDQ� DSOLNDVL� 4DUD¶D� GHQJDQ� DSOLNDVL� ODLQ�� EDKZD� 4DUD¶D� PHUXSDNDQ� DSOLNDVL�
\DQJ� PHQ\HGLDNDQ� EHUDJDP� ILWXU� \DQJ� WHODK� WHUYHULILNDVL� GDQ� PDPSX� PHQGXNXQJ�
SHODNVDQDDQ� LEDGDK�PHQMDGL� OHELK� EDLN�� 6HODLQ� LWX� GLWDPEDKNDQ� NHWHUDQJDQ� VHSXWDU�
WLJD� KDO� XWDPD� WHQWDQJ� DSOLNDVL� 4DUD¶D�� \DNQL�� SHUWDPD�� $SOLNDVL� 4DUD¶D� PHQMDGL�
SODWIRUP�EHODMDU�GDQ�PHPSHUEDLNL�EDFDDQ�DO-4XU¶DQ��GLPXODL�GDUL�SHQJHQDODQ�KXUXI-
KXUXI� KLMDL\DK� VDPSDL� GHQJDQ� KDIDODQ� DO-4XU¶DQ� \DQJ� GLODNXNDQ� VHFDUD� UHDOWLPH�
GHQJDQ� EDQWXDQ� PDFKLQH� OHDUQLQJ�� � NHGXD�� WHUVHGLD� ILWXU� DO-4XU¶DQ� GLJLWDO� \DQJ�
GLOHQJNDSL� GHQJDQ� DVEDEXQ� QX]XO� GDQ� WDIVLU� XQWXN� PHPSHUPXGDK� SHQJJXQD�
PHPDKDPL� LVL� NDQGXQJDQ� DO-4XU¶DQ�� NHWLJD�� HUVHGLD� OHELK� GDUL� ��� ILWXU� JUDWLV� \DQJ�
GDSDW�PHPEDQWX� SHQJJXQD�PHQMDODQL� LEDGDK� \DQJ� OHELK� EDLN� GDQ�PHQMDGL� VDKDEDW�
LEDGDK�EDJL�SHQJJXQD� 

3URVHV�3HPEHODMDUDQ�%DFD�DO-4XU¶DQ�SDGD�$SOLNDVL�4DUD¶D 
3URVHV�EHODMDU�PHPEDFD�DO-4XU¶DQ�SDGD�DSOLNDVL�4DUD¶D�VHQGLUL�WHUGLUL�GDUL�WLJD�

WDKDS�� 7DKDS� SHUWDPD�� WLODZDK�� 3DGD� WDKDS� WLODZDK� VHOXUXK� SURVHV� SHPEHODMDUDQ�
KDQ\D�PHQJJXQDNDQ�EDKDVD� OLVDQ�GDQ� WXOLV�\DNQL�SHQJJXQD�DNDQ�GLEHULNDQ�SDSDUDQ�
GHILQLVL�WHUNDLW�PDWHUL�PHODOXL�XUDLDQ�VLQJNDW��NHPXGLDQ�DNDQ�GLSDSDUNDQ�VHFDUD�OHELK�
ULQFL�LVL�PDWHUL�GHQJDQ�PHGLD�WXOLV�GDQ�YLGHR�FRQWRK�\DQJ�PHQJJXQDNDQ�EDKDVD�OLVDQ��
6HODQMXWQ\D�� SDGD� VHVL� ODWLKDQ� VRDO�� NHVHOXUXKDQ� VRDO� GDQ� MDZDEDQQ\D� MXJD� KDQ\D�
PHQJJXQDNDQ�EDKDVD� OLVDQ�GDQ� WXOLV�GHQJDQ� WLSH�VRDO�SLOLKDQ�JDQGD�GDQ� WHUGLUL�GDUL�
GXD�PRGHO�VRDO��3HUWDPD��VRDO�EHUXSD�WXOLVDQ�MHQLV�KXUXI�KLMDL\DK�\DQJ�GLSHUWDQ\DNDQ�
NHPXGLDQ�PXULG�GLPLQWD�XQWXN�PHPLOLK� VDODK� VDWX�GDUL� HPSDW� UHNDPDQ� VXDUD� FDUD�
SHQJXFDSDQ� KXUXI� KLMDL\DK� WHUVHEXW�� .HGXD�� VRDO� EHUXSD� UHNDPDQ� VXDUD� SHODIDODQ�
KXUXI�KLMDL\DK�\DQJ�GLSHUWDQ\DNDQ��NHPXGLDQ�PXULG�PHPLOLK� ��GDUL��� MDZDEDQ�\DQJ�
EHULVL�SLOLKDQ�WXOLVDQ�KXUXI�KLMDL\DK� 

7DKDS� WLODZDK� VHQGLUL� WHUGLUL� DWDV� HPSDW� PDWHUL� EHODMDU�� \DNQL�� SHUWDPD��
SHQJHQDODQ� DWDV� LVWLODK� WLODZDK�� .HGXD�� 3HQJHQDODQ� KXUXI� KLMDL\DK�� 0DWHUL� \DQJ�
GLDMDUNDQ� SDGD� EDJLDQ� LQL� GLEDJL� ODJL� PHQMDGL� WXMXK� EDJLDQ� VHVXDL� NHXPXPDQ� LVL�
PDWHUL�GDQ�VHVXDL�NHORPSRN�KXUXI��\DLWX�� VHPXD�KXUXI�KLMDL\DK��NHORPSRN� MDXIL\DK��
NHORPSRN� KDOTL\DK�� NHORPSRN� OLVDQL\DK�� NHORPSRN� V\DIDZL\DK�� NHORPSRN�
NKRLV\XPL\DK� GDQ� SHQJHQDODQ� DQJND�� 6HWLDS� EDJLDQ� PDWHUL� GLPXODL� GHQJDQ�
PHQMHODVNDQ�GHILQLVL�LVL�PDWHUL�VHUWD�SHQ\HEXWDQ�KXUXI-KXUXI�\DQJ�WHUPDVXN�NH�GDODP�
NHORPSRN�WHUVHEXW��PLVDOQ\D�SDGD�EDJLDQ�PDWHUL�VHPXD�KXUXI�KLMDL\DK��GLGHILQLVLNDQ�
VHFDUD� XPXP� WHUNDLW� DSD� \DQJ� GLPDNVXG� GHQJDQ� KXUXI� KLMDL\DK�� 6HGDQJNDQ� SDGD�
EDJLDQ� PDWHUL� NHORPSRN� OLVDQL\DK�� PDND� \DQJ� GLGHILQLVLNDQ� DGDODK� DSD� \DQJ�
GLPDNVXG�NHORPSRN�OLVDQL\DK��\DNQL�NHORPSRN�KXUXI�\DQJ�SHODIDODQQ\D�GDUL�OLGDK�GDQ�
WHUGLUL� GDUL� ��� KXUXI� VHUWD� WHUEDJL� PHQMDGL� ��� WHPSDW� NHOXDUQ\D� KXUXI�� .HWLJD��
SHQJHQDODQ� WDQGD� EDFD�� 6HODQMXWQ\D�� PDWHUL� GLEDJL� HQDP� EDJLDQ�� \DLWX�� KDUDNDW��
WDQZLQ� GDQ� VXNXQ�� WDV\GLG� GDQ� EDFDDQ� SDQMDQJ� GXD� KDUDNDW�� WHPSR� GDQ� GHQJXQJ��
KXUXI�PDG�GDQ�KXUXI� OLQ�GDQ�IDZDWLKXV�VXZDU��6DPD�GHQJDQ�VXE�PDWHUL�SHQJHQDODQ�
KXUXI� KLMDL\DK�� VHWLDS� EDJLDQ� PDWHUL� SDGD� EDE� LQL� MXJD� GLDZDOL� GHQJDQ� GHILQLVL� LVL�
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PDWHUL��.HHPSDW��VDPEXQJ�D\DW��3DGD�EDJLDQ�LQL�KDQ\D�EHULVL�NHWHUDQJDQ�WHUNDLW�DSD�
\DQJ�GLPDNVXG�VDPEXQJ�D\DW�� OHELK� ODQMXW�SUDNWHN�VDPEXQJ�D\DW�GLMHODVNDQ�VHEDJDL�
VDODK� VDWX� FDUD� SHQJKDIDO� DO-4XU¶DQ� PHQMDJD� KDIDODQQ\D� GHQJDQ� FDUD� PHQJHWHV�
KDIDODQ�\DQJ�GLPLOLNL�VHUWD�PHQJXODQJLQ\D��%DJLDQ�LQL�EHUVLIDW�SHQJDQWDU�XQWXN�WDKDS�
VHODQMXWQ\D� VHNDOLJXV� LQIRUPDVL� GDQ�PRWLYDVL� EDJL� SHQJJXQD� ILWXU� EHODMDU� DO-4XU¶DQ�
SDGD�DSOLNDVL�4DUD¶D� 

*DPEDU����7DPSLODQ�LVL�DSOLNDVL�4DUD¶D 

6XPEHU�JDPEDU��*RRJOH� 

7DKDS� NHGXD�� WDKVLQ�� 3DGD� WDKDS� WDKVLQ�� PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO�
LQWHOOLJHQFH�PXODL� GLJXQDNDQ�� 3HPEHULDQ� PDWHUL� WLGDN� MDXK� EHUEHGD� GHQJDQ� WDKDS�
WLODZDK�� \DNQL� PDWHUL� GLVDPSDLNDQ� PHODOXL� EDKDVD� OLVDQ� GDQ� WXOLVDQ–\DQJ� GLZDNLOL�
WHNV�� JDPEDU�� UHNDPDQ� DXGLR� GDQ� DWDX� YLGHR�� 3HUEHGDDQ� EDUX�PXQFXO� SDGD� EDJLDQ�
ODWLKDQ� VRDO�� \DNQL� SHQJJXQD� DNDQ� GLEHUL� SRWRQJDQ� NDOLPDW� DWDX� D\DW� DO-4XU¶DQ��
NHPXGLDQ� DNDQ� GLSHUGHQJDUNDQ� UHNDPDQ� VXDUD� FDUD� SHQJXFDSDQ� SRWRQJDQ� NDOLPDW�
WHUVHEXW�� ODOX�NHPXGLDQ�GLPLQWD�PHODIDONDQ�SRWRQJDQ�D\DW�WHUVHEXW�VDPELO�PHQHNDQ�
WRPERO� UHNDP� VXDUD�� VHWHODK� EHEHUDSD� GHWLN� PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO�
LQWHOOLJHQFH� DNDQ� PHPEHULNDQ� KDVLO� NRUHNVL� EDFDDQ� SHQJJXQD� DSOLNDVL�� 1LODL� DNDQ�
GLNODVLILNDVL� EHUGDVDU� HQDP� NDWHJRUL� QLODL�� HQDP� NDWHJRUL� QLODL� WHUVHEXW� VHFDUD�
EHUXUXWDQ–GDUL�\DQJ�WHUEDLN�VDPSDL�\DQJ�WHUEXUXN–DGDODK��0XPWD]�� MD\\LG� MLGGDQ��
MD\\LG�� PDTEXO�� GKDLI� GDQ� VDODK�� 6HODLQ� NODVLILNDVL� QLODL�� GHQJDQ� EDQWXDQ�PDFKLQH�
OHDUQLQJ� GDQ� DUWLILFLDO� LQWHOOLJHQFH� MXJD� GLWDPSLONDQ� OHWDN� NHVDODKDQ� EDFDDQ�
SHQJJXQD�� 0DNVXGQ\D� VHWHODK� SHQJJXQD� PHPEDFD� SRWRQJDQ� D\DW� GDQ� NHPXGLDQ�
GLNRUHNVL�ROHK�NHFHUGDVDQ�EXDWDQ��DNDQ�GLWDPSLONDQ�QLODL�GDQ�OHWDN�NHVDODKDQ�EDFDDQ�
GHQJDQ�PHZDUQDL�KXUXI�KLMDL\DK�WHUNDLW�GHQJDQ�ZDUQD�PHUDK��0LVDOQ\D�SDGD�NDOLPDW� 

�ÊǶÌȈ ÊƷċǂǳ¦�ÊǺÙÌŧċǂǳ¦�ÊÙËɍ¦� ÊǶ ÌǈÊƥ 

-LND� PXULG� PHODNXNDQ� NHVDODKDQ� SHODIDODQ� SDGD� SRWRQJDQ� NDOLPDW� ϢϴΣήϟ΍� PDND�
SRWRQJDQ�D\DW�DNDQ�GLWDPSLONDQ�VHEDJDL�EHULNXW� 

�ÊǶÌȈ ÊƷċǂǳ¦�ÊǺÙÌŧċǂǳ¦�ÊÙËɍ¦� ÊǶ ÌǈÊƥ 

7DKDS� SHPEHODMDUDQ� WDKVLQ� GLLVL� GHQJDQ� HQDP� PDWHUL�� \DLWX�� SHUWDPD��
PDNKDULMXO� KXUXI�� \DLWX� WHPSDW� NHOXDUQ\D� KXUXI-KXUXI� KLMDL\DK� \DQJ� GL� GDODP� DO-
4XU¶DQ–EHJLWX�GHILQLVL�\DQJ�GLEHULNDQ�ROHK�DSOLNDVL�4DUD¶D��0DWHUL�PDNKDULMXO�KXUXI�
WHUEDJL� ODJL� PHQMDGL� OLPD� VXE-PDWHUL� VHVXDL� GHQJDQ� WHPSDW� NHOXDUQ\D� KXUXI� LWX�
VHQGLUL�� GLDQWDUDQ\D�� DO-MDXI�� DO-KDOT�� DO-OLVDQ�� DV\-V\DIDWDLQ� GDQ� DO-NKDLV\XP��
.HGXD��VKLIDWXO�KXUXI��\DLWX�FLUL�NKXVXV�EXQ\L�KXUXI�KLMDL\DK�NHWLND�GLNHOXDUNDQ�GDUL�
PDNKUDM-Q\D� \DQJ�PHPEHGDNDQ� VXDWX� KXUXI� GHQJDQ� KXUXI� ODLQQ\D��0DWHUL� VKLIDWXO�
KXUXI� GLEDJL� PHQMDGL� GXD� VXE-PDWHUL–XQWXN� QDQWLQ\D� GLSHULQFL� ODJL� EHUGDVDU� VLIDW-
VLIDW� NKXVXV� GDUL� KXUXI� KLMDL\DK–\DLWX� VKLIDW� OD]LPDK� GDQ� VKLIDW� DULGKDK�� .HWLJD��
+XNXP-KXNXP�EDFDDQ�� \DNQL� WHUNDLW� FDUD� EDFD� DO-4XU¶DQ� \DQJ�EHUEHGD-EHGD� VHVXDL�
GHQJDQ� KXNXP� \DQJ�PHOHNDW� SDGD � VHWLDS� KXUXI�� NDWD��PDXSXQ� NDOLPDWQ\D��0DWHUL�
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KXNXP-KXNXP�EDFDDQ�WHUEDJL�PHQMDGL�HQDP�VXE-PDWHUL��\DLWX��+XNXP�QXQ�PDWL�GDQ�
WDQZLQ��KXNXP�$OLI�/DP�7D¶ULI��KXNXP�PLP�PDWL��KXNXP�PLP�GDQ�QXQ�EHUWDV\GLG��
KXNXP�PDG��WDINKLP�GDQ�WDUTLT��.HHPSDW��JKDULE��\DLWX�EDFDDQ�DO-4XU¶DQ�\DQJ�WLGDN�
VHSHUWL� ELDVDQ\D� GLODIDONDQ� NHWLND� PHPEDFD� DO-4XU¶DQ� NDUHQD� VDPDU� EDLN� GDUL� VHJL�
KXUXI��NDWD��PDXSXQ�PDNQDQ\D��&DUD�SHODIDODQ�EDFDDQ�JKDULE�ELDVDQ\D�KDQ\D�GDSDW�
GLNHWDKXL� PHODOXL� PHQGHQJDU� VHFDUD� ODQJVXQJ� GDUL� XVWD]� DWDX� JXUX�� 0DWHUL� JKDULE�
WHUEDJL�NH�GDODP�WXMXK�VXE-PDWHUL��\DLWX��,PDODK��LV\PDP��VDNWDK��WDVKLO��QDTO��EDGDO�
VHUWD� PDG� GDQ� TDVKU��.HOLPD��ZDTDI� GDQ� LEWLGD¶�� \DNQL� EHULVL� PDWHUL� WHQWDQJ� FDUD�
EHUKHQWL� VHPHQWDUD� XQWXN� PHQJDPELO� QDIDV� GDQ� EHUNHLQJLQDQ� XQWXN� PHODQMXWNDQ�
NHPEDOL�VHUWD�FDUD�PHODQMXWNDQ�EDFDDQ�\DQJ�WHODK�GLKHQWLNDQ�WHUVHEXW��0DWHUL�ZDTDI�
GDQ�LEWLGD¶�WHUEDJL�PHQMDGL�OLPD�VXE-PDWHUL��\DLWX��:DTDI�LNKWLEDUL��ZDTDI�LGKWLUDUL��
ZDTDI�LQWL]KDUL��ZDTDI�LNKWL\DUL�GDQ�WDQGD-WDQGD�ZDTDI��.HHQDP��PDWHUL�WDPEDKDQ��
3DGD� EDJLDQ� LQL�� 4DUD¶D� PHQXOLV� EHEHUDSD� KXUXI� KLMDL\DK� \DQJ� VHULQJ� NDOL� WHUMDGL�
NHNHOLUXDQ�NHWLND�PHPEDFD�DO-4XU¶DQ��EDLN�GLVHEDENDQ�NHVDODKDQ�OHWDN�PHQJHOXDUNDQ�
KXUXI� �DOLDV��PDNKUDM��DWDX�GLVHEDENDQ�ROHK�VLIDW-VLIDW�\DQJ�PLULS�DQWDUD�VDWX�KXUXI�
GHQJDQ�KXUXI�\DQJ�ODLQ��0LVDOQ\D��KXUXI�NKD�EHUEHGD�WHPSDW�NHOXDUQ\D�GHQJDQ�KXUXI�
TDI�� +XUXI� NKD� EHUDGD� GL� WHQJJRURNDQ� EDJLDQ� DWDV� GDQ� SDQJNDO� OLGDK� WHUDQJNDW� NH�
ODQJLW-ODQJLW� EDJLDQ� DWDV�� VHGDQJNDQ� TDI� EHUDGD� GL� SDQJNDO� OLGDK� EHUWHPX� GHQJDQ�
ODQJLW-ODQJLW�DWDV�PXOXW� 

7DKDS� NHWLJD�� WDKILG]�� 3DGD� WDKDS� WDKILG]�� PXULG� DNDQ� GLEDJL� EHUGDVDU� WLJD�
OHYHO��/HYHO�SHUWDPD��PXULG�DNDQ�GLPLQWD�XQWXN�PHQ\HWRUNDQ� VXUDK�DO-)DWLKDK�GDQ�
VHOXUXK� VXUDK� SDGD� MX]� ���� /HYHO� NHGXD�� PXULG� DNDQ� GLPLQWD� XQWXN� PHQ\HWRUNDQ�
KDIDODQQ\D�PXODL�GDUL�VXUDK�/XTPDQ�VDPSDL�GHQJDQ�DO-0XUVDODW��/HYHO�NHWLJD��PXULG�
DNDQ� GLPLQWD� XQWXN� PHQ\HWRUNDQ� KDIDODQQ\D� PXODL� GDUL� VXUDK� DO-%DTDUDK� VDPSDL�
GHQJDQ� DU-5XXP�� 3DGD� EDJLDQ� VHWRUDQ� LQL�� PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO�
LQWHOOLJHQFH�WLGDN�EHUSHUDQ��GDODP�NHWHUDQJDQQ\D��VHWRUDQ�KDIDODQ�DNDQ�GLNRUHNVL�ROHK�
XVWD]� GDQ� EDKNDQ�PHPEXWXKNDQ� EHEHUDSD� ZDNWX� DJDU� VHWRUDQ� WHUVHEXW� GLQ\DWDNDQ�
EHQDU�� 1DPXQ�� SDGD� EDJLDQ� PXURMD
DK� �PHQJXODQJ� KDIDODQ�� WHNQLV� SHQ\HWRUDQ�
KDIDODQQ\D�VHUXSD�GHQJDQ�\DQJ�DGD�SDGD�WDKDS�WDKVLQ��\DNQL�PXULG�GLPLQWD�PHPEDFD�
VDPELO� PHUHNDP� D\DW� SHU� D\DW� \DQJ� GLVHWRUNDQ�� NHPXGLDQ�PDFKLQH� OHDUQLQJ� GDQ�
DUWLILFLDO�LQWHOOLJHQFH�DNDQ�PHQJRUHNVL�VHWRUDQ�PXURMD¶DK�WHUVHEXW� 

3HUJHVHUDQ�6LVWHP�,VQDG�GDODP�3HPEHODMDUDQ�%DFD�DO-4XU¶DQ 
3HUJHVHUDQ�VLVWHP� LVQDG�GDODP�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�NDUHQD� ODKLUQ\D�

PRGHO�EDUX�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�SDGD�DSOLNDVL�4DUD¶D�WHODK�EHULPSOLNDVL�SDGD�
SURVHV�PHGLDPRUIRVLV�PHGLD�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ–DWDX�EDKNDQ�OHELK�XPXP�
MXJD�SDGD�VHOXUXK�DVSHN� WUDQVPLVL�NHLOPXDQ�,VODP��6HSHUWL�\DQJ�GLVDPSDLNDQ�5RJHU�
)LGOHU��SURVHV�PHGLDPRUIRVLV�WHUMDGL�VHFDUD�EHUXUXWDQ�SDGD�WLJD�WDKDS��)LGOHU��������
–����� 3HUWDPD�� NRHYROXVL�� 0HGLD� NRPXQLNDL� PHQJDQGXQJ� VLIDW� GDVDU� WHULNDW� SDGD�
VLVWHP� NRPXQLNDVL� PDQXVLD� VHKLQJJD� PHUHND� WLGDN� PDPSX� EHUGLUL� VHQGLUL� WDQSD�
GXNXQJDQ�PHGLD� ODLQ�� ROHK�NDUHQD� LWX�NHPXQFXODQ�PHGLD�EDUX� WLGDN�ELVD� OHSDV�GDUL�
PHGLD� ODPD�� 6LIDW� GDVDU� PHGLD� NRPXQLNDVL� LQL� PHPEXDW� NHPXQFXODQ� GDQ�
SHUNHPEDQJDQ�PHGLD�EDUX�FHQGHUXQJ�EHUVLIDW�NRHYROXVL�GLEDQGLQJNDQ�HYROXVL�VHFDUD�
XWXK��+DO�LQL�MXJD�WHUJDPEDU�NHWLND�PRGHO�EDUX�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�PXQFXO�
SDGD� DSOLNDVL�4DUD¶D�� %DJDLPDQDSXQ� KHEDWQ\D� NHPDPSXDQ�PDFKLQH� OHDUQLQJ� GDQ�
DUWLILFLDO� LQWHOOLJHQFH�\DQJ�GLPLOLNL��EDKDVD�OLVDQ�GDQ�WXOLV�PDVLK�WHWDS�PHQMDGL�GDVDU�
XWDPD�SURVHV�WUDQVPLVL�NHLOPXDQ� 

.HGXD�� NRQYHUJHQVL�� \DLWX� SHUNDZLQDQ� DQWDUD� GXD� HQWLWDV� EHUEHGD� XQWXN�
NHPXGLDQ�EHUWHPX�SDGD�VDWX�WLWLN�WHUWHQWX��\DQJ�EHUEHGD�GHQJDQ�LVWLODK�PHUJHU�\DQJ�
KDQ\D�EHUDUWL�SHQ\DWXDQ�DWDX�SHQJJDEXQJDQ�GXD�HQWLWDV�EHUEHGD�GDODP�VDWX�ZDGDK��
.RQYHUJHQVL�EHUDUWL�SHUNDZLQDQ�GXD�HQWLWDV�PHQMDGL�VDWX�HQWLWDV�\DQJ�WHUELODQJ�EDUX�
PHVNLSXQ�WHWDS�EHUGDVDU�SDGD�HQWLWDV� ODPDQ\D��/D\DQDQ�DWDX� ILWXU�EHODMDU�DO-4XU¶DQ�
GHQJDQ�EDQWXDQ�PDFKLQH�OHDUQLQJ�GDQ�DUWLILFLDO�LQWHOOLJHQFH�PHUXSDNDQ�VDWX�EHQWXN�
NRQYHUJHQVL�GDODP�PHGLDPRUIRVLV�PHGLD�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ��6HEDJDLPDQD�
WHODK� GLSDSDUNDQ�� SURVHV� SHPEHODMDUDQ� GDODP� DSOLNDVL� 4DUD¶D� GLDZDOL� GHQJDQ�
SHUHNDPDQ� VXDUD� SHQJJXQD� OD\DQDQ�� VHWHODK� UHNDPDQ� GLUHNDP�� EDUX� NHPXGLDQ�
GHQJDQ� GDWD� \DQJ� GLPLOLNL� PDFKLQH� OHDUQLQJ� GDQ� SHPEDFDDQ� ROHK� DUWLILFLDO�
LQWHOOLJHQFH�� EDFDDQ� SHQJJXQD� OD\DQDQ� GLLGHQWLILNDVL� NHVDODKDQ� GDQ� NHEHQDUDQ�
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EDFDDQQ\D��+DO� LQL� MHODV�EXNDQ�PHUJHU��VHEDE�WHNQRORJL�SHUHNDP�VXDUD�GDQ�$,� WLGDN�
PHQMDGL�GXD�HQWLWDV�EHUEHGD�GDODP�VDWX�ZDGDK�\DQJ�VDPD��PHODLQNDQ�VDOLQJ� WHULNDW�
VDWX�VDPD�ODLQ�XQWXN�PHQMDODQNDQ�VDWX�SURJUDP�WHUWHQWX��+DO�LQL�MXJD�PHQXQMXNNDQ�
EDKZD�SURVHV�PHGLDPRUIRVLV�SDGD�PHGLD�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ� WHODK�VDPSDL�
SDGD�WDKDS�NRQYHUJHQVL� 

.HWLJD�� NRPSOHNVLWDV�� 3DGD� NRQVHS� NRPSOHNVLWDV�� ³NHNDFDXDQ´� EHUSHUDQ�
PHQXQWXW� DGDQ\D�DGDSWDVL� ROHK� HQWLWDV� WHUGDPSDN�NDUHQD�DGDQ\D� WHNDQDQ�HNVWHUQDO�
GDQ� WHPXDQ� EDUX�� .HODKLUDQ� DSOLNDVL� 4DUD¶D� PHQMDGL� ³NHNDFDXDQ´� WHUVHQGLUL� EDJL�
PHGLD�SURVHV�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�� WLGDN�EHUDUWL�KXUX-KDUD��³NHNDFDXDQ´� LQL�
EHUDUWL�PXQFXOQ\D�WHPXDQ�EDUX�SDGD�PHGLD�SURVHV�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�\DQJ�
VHEHOXPQ\D� WLGDN� SHUQDK� DGD�� VHODLQ� LWX� MXJD� WHUFLSWDQ\D� SHUJHVHUDQ� VLVWHP� LVQDG�
VHEDE� NHODKLUDQ� DSOLNDVL� LQL�� VHKLQJJD� SDGD� WDKDS� WHUWHQWX� DNDQ� PHQXQWXW� DGDQ\D�
DGDSWDVL� DWDX� UHVSRQ� EDOLN� GDUL� HQWLWDV-HQWLWDV� ODLQ�� NKXVXVQ\D� PHGLD� SURVHV�
SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�NRQYHQVLRQDO��6DPSDL�VDDW�LQL��EHUGDVDUNDQ�SHQHOXVXUDQ�
SDGD�SHQHOLWLDQ�WHUGDKXOX��UHVSRQ�\DQJ�GLWHPXNDQ�KDQ\D�VHEDWDV�SHPEHQDUDQ�DGDQ\D�
HQWLWDV� GDQ� RWRULWDV� EDUX� \DQJ� ODKLU� GDODP�PDV\DUDNDW� GDQ� DWDX� SDOLQJ� MDXK� DGDODK�
GHQJDQ�PHQJNRQYHUVL�PHGLD�NRQYHQVLRQDO�PHQMDGL�GLJLWDO�� 

$SOLNDVL�4DUD¶D�GDQ�3HUJHVHUDQ�6LVWHP�,VQDG�3HPEHODMDUDQ� 
%DFD�DO-4XU¶DQ 

6HMDN�DZDO�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�PHQJJXQDNDQ�PHGLD�EDKDVD�OLVDQ��WKH�
VSRNHQ�ODQJXDJH��\DNQL�DO-4XU¶DQ�GLDMDUNDQ�GDUL�PXOXW�NH�PXOXW��+DO�LQL�GLPXODL�GDUL�
QDEL�NHSDGD�VDKDEDW��PDXSXQ�GDUL�VDKDEDW�NHSDGD�VDKDEDW�\DQJ�ODLQ��WDEL¶LQ���6HODLQ�
LWX�PHGLD�WXOLVDQ��ZULWWHQ� ODQJXDJH��PHQMDGL�DODW�SHQGXNXQJ�SHPEHODMDUDQ�EDFD�DO-
4XU¶DQ� WHUVHEXW—GDQ� WLGDN� OHELK� GDUL� DODW� SHQGXNXQJ� �%DULU� ������ +L]EXOODK� HW� DO��
������ -DOLO� ������ 1XU� DQG� 6\DIUL]DO�� ������� 0HGLD� WXOLV–VHEDJDL� DODW� SHQGXNXQJ–
GDODP�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�SXQ�WHUXV�EHUNHPEDQJ��PXODL�GDUL�SHQJXPSXODQ�
PXVKDI�SDGD�PDVD�.KDOLIDK�$EX�%DNDU��XQLILNDVL�PXVKDI�SDGD�PDVD�.KDOLIDK�8VPDQ�
ELQ�$IIDQ��SHQ\XVXQDQ�GDQ�NRQYHUVL�LOPX�WDMZLG�PHQMDGL�EHQWXN�WXOLVDQ��NHPXQFXODQ�
DO-4XU¶DQ� FHWDN� GDQ� VDPSDL� GHQJDQ� DGDQ\D� DO-4XU¶DQ� FHWDN� GHQJDQ� ODEHO-ODEHO�
WHUWHQWX�VHSHUWL�DO-4XU¶DQ�KDIDODQ��DO-4XU¶DQ�NDXP�KDZD�GDQ�DO-4XU¶DQ�WDMZLG�ZDUQD��
6HLULQJ� MXJD� GHQJDQ� ODKLUQ\D� EDKDVD� GLJLWDO� �GLJLWDO� ODQJXDJH��� PHGLD� WXOLVDQ�
NHPXGLDQ�GLNRQYHUVL�GDODP�EHQWXN�GLJLWDO�GHQJDQ�EHUEDJDL�IRUPDW��VHSHUWL�DO-4XU¶DQ�
GDQ�EXNX� WDMZLG�GLJLWDO�GDODP� IRUPDW�SRUWDEOH� GDWD� ILOH� �SGI��� ILOH� WH[W�� DSOLNDVL��(-
ERRN�� XQLFRGH�GDQ� ODLQ-ODLQ� �$SUL\DQL� HW� DO�� ������+L]EXOODK� HW� DO�� ������ -DOLO� ������
3LOLDQJ�������5DWQDVUL��������� 

0XODL� GDUL� EDKDVD� OLVDQ� VHEDJDL� EDVLV� WUDQVPLVL� NHLOPXDQ� VDPSDL� GHQJDQ�
NHPXQFXODQ� DSOLNDVL� 4DUD¶D� GHQJDQ� NHFHUGDVDUDQ� EXDWDQQ\D�� WHODK� PHPEXNWLNDQ�
WHRUL� 5RJHU� )LGOHU� VRDO� PHGLDPRUIRVLV� \DQJ� WHODK� WHUMDGL� VHEDQ\DN� WLJD� WDKDS�
EHUGDVDUNDQ� EDKDVD� VHEDJDL� DODW� NRPXQLNDVL� �)LGOHU� �������–����� %DKDVD� OLVDQ�
�VSRNHQ� ODQJXDJH�� PHQMDGL� EDVLV� GDVDUQ\D�� NHPXGLDQ� EDKDVD� WXOLVDQ� �ZULWWHQ�
ODQJXDJH�� PHQMDGL� DODW� SHQFDWDW� EDKDVD� OLVDQ� VHNDOLJXV� DODW� EDQWX� SHQ\LPSDQ�
LQIRUPDVL–GDODP� NDVXV� LQL� PHQ\LPSDQ� LQIRUPDVL� UHGDNVL� LVL� DO-4XU¶DQ�� .HPXGLDQ�
EHUODQMXW� SDGD� WDKDS� NHWLJD� PHGLDPRUIRVLV� PHQXUXW� )LGOHU�� \DNQL� EDKDVD� GLJLWDO�
�GLJLWDO� ODQJXDJH��� SHUNHPEDQJDQQ\D� GLPXODL� GDUL� \DQJ� SDOLQJ� VHGHUKDQD� GHQJDQ�
NRQYHUVL�PXVKDI�GDQ�EXNX�LOPX�WDMZLG�ILVLN�PHQMDGL�GLJLWDO�GDODP�EHQWXN�JDPEDU�DWDX�
SRUWDEOH�GDWD�ILOH��SGI��KLQJJD�WHUFLSWD�DSOLNDVL�DO-4XU¶DQ�GLJLWDO�GHQJDQ�EDVLV�DSOLNDVL�
PXUQL� GDQ� EXNDQ� KDQ\D� VDOLQDQ� JDPEDU�� $NKLUQ\D�� VDPSDL� SDGD� SHPEDKDVDQ�
SHQHOLWLDQ�� WLGDN� FXNXS� GHQJDQ� KDGLUQ\D� DO-4XU¶DQ� GLJLWDO�� WHODK� ODKLU� PRGHO� EDUX�
SHPEHODMDUDQ� EDFD� DO-4XU¶DQ� \DQJ�PHPDQIDDWNDQ� NHFHUGDVDQ� EXDWDQ� GDODP� SURVHV�
SHPEHODMDUDQ� DO-4XU¶DQ�� .HVHOXUXKDQ� SURVHV� LQL� SDGD� DNKLUQ\D� PHUXSDNDQ�
NHQLVFD\DDQ�VHEDE�SURVHV�HYROXVL�PHGLD�NRPXQLNDVL�PDQXVLD�\DQJ�WHUXV�EHUNHPEDQJ�
�$EGXVVDODP�HW�DO��������$SUL\DQL�HW�DO��������+L]EXOODK�HW�DO��������-DOLO�������3LOLDQJ�
������3XVSLWDVDUL�������5DWQDVUL������� 

.HPXQFXODQ� DSOLNDVL�4DUD¶D� PHUXSDNDQ� VHEXDK� NHQLVFD\DDQ�� QDPXQ� VHVXDL�
WHRUL� )LGOHU� GLWHPXNDQ� HPSDW� NDWDOLV� \DQJ� PHQ\HEDENDQ� NHPXQFXODQ� GDQ�
SHUNHPEDQJDQQ\D��3HUWDPD��NHEXWXKDQ�LQGXVWUL��3HUNHPEDQJDQ�7HNQRORJL�,QIRUPDVL�
GDQ�.RPXQLNDVL��7,.��SDGD�EHEHUDSD�NXUXQ�ZDNWX�WHUDNKLU�EDQ\DN�EHUSHQJDUXK�SDGD�
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SHUDOLKDQ�LQGXVWUL�PHGLD��7LGDN�VHGLNLW� MXUQDO�GDQ�DUWLNHO�EHEDV�\DQJ�WHODK�EHUELFDUD�
WHUNDLW�SHUDOLKDQ�LQL�GDQ�EDJDLPDQD�WXQWXWDQ�LQGXVWUL�PHGLD�SDGD�GLJLWDOLVDVL�PHGLD��
0HQXUXW�SHQHOLWLDQ�9LHQFH�0XWLDUD�5XPDWD��SHUNHPEDQJDQ�7,.��NKXVXVQ\D�LQWHUQHW��
WHODK�EHUSHQJDUXK�EHVDU�SDGD�FDUD�NHUMD�GDQ�HNVLVWHQVL�PHGLD�FHWDN�VHEDJDL�VDODK�VDWX�
PHGLD� NRQYHQVLRQDO�� .DVXV� \DQJ� WHUMDGL� SDGD� 0DMDODK� *R� *LUO� GDQ� +DULDQ� 6XDUD�
3HPEDKDUXDQ� PHQXQMXNNDQ� EDKZD� SHUNHPEDQJDQ� 7,.� �7HNQRORJL� ,QIRUPDVL� GDQ�
.RPXQLNDVL�� PHQMDGLNDQ� PHUHND� KDUXV� PHPDQIDDWNDQ� SODWIRUP� GLJLWDO� DJDU� GDSDW�
WHWDS� EHUWDKDQ� GDODP� LQGXVWUL�� 3HPDQIDDW� SODWIRUP� GLJLWDO� GLPXODL� GHQJDQ� VHNHGDU�
VHEDJDL� PHGLD� SHQJKXEXQJ� VHSHUWL� \DQJ� GLODNXNDQ� PDMDODK� *R� *LUO� GHQJDQ�
,QVWDJUDPQ\D� DWDX� GHQJDQ� SHQ\HGLDDQ� EHUDJDP� SODWIRUP� PHGLD� GLJLWDO� \DQJ�
GLODNXNDQ�ROHK�PDMDODK�+DULDQ�6XDUD�3HPEDKDUXDQ��5XPDWD������� 

0HVNL�WLGDN�VHSHQXKQ\D�VDPD��IDNWD�SHUNHPEDQJDQ�7,.��7HNQRORJL�,QIRUPDVL�
GDQ�.RPXQLNDVL���MXJD�EHUSHQJDUXK�SDGD�PHGLD�NRQYHQVLRQDO�SHPEHODMDUDQ�EDFD�DO-
4XU¶DQ��0HGLD-PHGLD�NRQYHQVLRQDO�VHSHUWL�EDKDVD� OLVDQ�GDQ�WXOLV�KDUXV�PHQHPXNDQ�
MDODQ�PHUHND�XQWXN�ELVD� WHWDS� HNVLV� GDODP� LQGXVWUL� \DQJ�PHQXQWXW� NHFHSDWDQ� DNVHV�
LQIRUPDVL� GDQ� IOHNVLELOLWDV� PHGLD� LQIRUPDVL� \DQJ� GLJXQDNDQ�� 'LJLWDOLVDVL� PHGLD�
NHPXGLDQ� PHQMDGL� MDZDEDQQ\D�� PXODL� GDUL� NRQYHUVL� PHGLD� ODPD� PHQMDGL� EHQWXN�
GLJLWDO��PHUJHU�DQWDUD�GXD�DWDX�OHELK�PHGLD�EHUEHGD�GDODP�VDWX�ZDGDK�EDUX�GDQ�DWDX�
PHQFLSWDNDQ� PHGLD� EDUX� VHSHUWL� \DQJ� GLODNXNDQ� DSOLNDVL� 4DUD¶D� GHQJDQ�
PHPDQIDDWNDQ� EDQWXDQ�PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO� LQWHOOLJHQFH� VHEDJDL�PHGLD�
EHODMDU�PHPEDFD�DO-4XU¶DQ� 

.HGXD�� SHUPLQWDDQ� NHEXWXKDQ� DWDV� WHNQRORJL� ODLQ�� 6HODPD� PDVD� GLJLWDOLVDVL�
PHGLD�� NRQYHUVL� PHGLD� NRQYHQVLRQDO� GDODP� EHQWXN� GLJLWDO� WHUELODQJ� PXUQL� VHEDWDV�
DOWHUQDWLI�PHGLD�WDPEDKDQ��+DO�LQL�VHEDE�NHVDPDDQ�LVL�NRQWHQ�GDQ�\DQJ�SDOLQJ�XWDPD�
NDUHQD� WLGDN� DGDQ\D� NRPXQLNDVL� GXD� DUDK� \DQJ� PHQMDGL� XQVXU� XWDPD� GDODP�
SHPEHODMDUDQ� EDFD� DO-4XU¶DQ�� 6HEHOXP� LQL�� PHGLD� \DQJ� DGD� KDQ\D� PHQ\HGLDNDQ�
LQIRUPDVL� WHUNDLW� FDUD� EDFD� GDQ� KXNXP� EDFDDQ� DO-4XU¶DQ�� QDPXQ� WLGDN� PDPSX�
PHPYDOLGDVL� NHEHQDUDQ� SURVHV� SUDNWLN� PHPEDFD� SHODMDU� FDUD� EDFD� DO-4XU¶DQ��
6HEHQDUQ\D��WHUGDSDW�PHGLD�NRPXQLNDVL�GXD�DUDK�VHSHUWL�]RRP�PHHWLQJ��JRRJOH�PHHW�
GDQ�DWDX�PHGLD�NRQIHUHQVL�GLJLWDO� ODLQ–DWDX�EDKNDQ�VHGHUKDQDQ\D�EHUXSD�SDQJJLODQ�
WHOHSRQ� VHOXOHU–QDPXQ� PHGLD-PHGLD� LQL� WLGDN� IOHNVLEHO� NDUHQD� PDVLK� KDUXV�
EHUKXEXQJDQ�GHQJDQ�LQGLYLGX�ODLQ�\DQJ�WHULNDW�ROHK�ZDNWX��VHGDQJNDQ�OD\DQDQ�EHODMDU�
DO-4XU¶DQ�SDGD�DSOLNDVL�4DUD¶D�KDQ\D�PHQXQWXW�DGDQ\D�JDZDL�GDQ�DNVHV�LQWHUQHW�\DQJ�
PXPSXQL�XQWXN�NHPXGLDQ�OD\DQDQ�WHUVHEXW�GDSDW�GLJXQDNDQ�GDQ�WLGDN�ODJL�GLEDWDVL�
ROHK�UXDQJ�GDQ�ZDNWX� 

.HWLJD�� WLQGDNDQ�UHJXODVL�GDQ�KXNXP��3DGD�VDDW�,QGRQHVLD�,QGXVWULD�6XPPLW�
�����ODOX��SDGD�WDQJJDO���$SULO�������3HPHULQWDK�,QGRQHVLD�WHODK�PHOXQFXUNDQ�SHWD�
MDODQ�GDQ�VWUDWHJL�PHQXMX�HUD�UHYROXVL�LQGXVWUL�MLOLG�NHHPSDW��\DQJ�ROHK�-RNR�:LGRGR�
GLEHUL� QDPD� ³0DNLQJ� ,QGRQHVLD� ���´�� 3HOXQFXUDQ� LQL� PHQDQGDL� GLGXNXQJQ\D�
SHUNHPEDQJDQ� LQGXVWUL� PHQXMX� LQGXVWUL� ���� WHUPDVXN� GLGDODPQ\D� XSD\D� VLQHUJL�
DVSHN� ILVLN�� GLJLWDO� GDQ� ELRORJL��PLVDOQ\D� GHQJDQ� SHPDQIDDWDQ�DUWLILFLDO� LQWHOOLJHQFH�
GDQ�NHPDPSXDQ�NRPSXWHU�GDODP�EHODMDU�GDUL�GDWD� �PDFKLQH� OHDUQLQJ�� �$GKD�HW� DO��
������� ,QL� DUWLQ\D�� SHUNHPEDQJDQ� LQGXVWUL� GL� ,QGRQHVLD� GLDUDKNDQ� PHQXMX� WLWLN�
SHPDQIDDWDQ�GLJLWDO�VHFDUD�XWXK�GDQ�KDO�LQL�PHQGXNXQJ�NHPXQFXODQ�DSOLNDVL-DSOLNDVL�
VHMHQLV�4DUD¶D�� 

.HHPSDW�� � WHNDQDQ� PDV\DUDNDW� XPXP�� 7XQWXWDQ� PDV\DUDNDW� XQWXN� DNVHV�
LQIRUPDVL� \DQJ� FHSDW�SDGD�SHQHOLWLDQ�NHDJDPDDQ�PHQMDGLNDQ�PHUHND�PHQJJXQDNDQ�
VLWXV� RQOLQH� NHDJDPDDQ� VHEDJDL� DOWHUQDWLI� \DQJ� GDSDW� GLJXQDNDQ� �$QJJULDQ� DQG�
/DWKLIDK� ������ $SUL\DQL� HW� DO�� ������ +L]EXOODK� HW� DO�� ������ 1LVD� ������ 1XU� DQG�
6\DIUL]DO�� ������ 4XGV\� ����D��� 7XQWXWDQ� DWDV� NHFHSDWDQ� LQIRUPDVL� \DQJ� PXGDK�
GLDNVHV�GLPDQDSXQ�GDQ�NDSDQSXQ�LQL�MXJD�WHUMDGL�SDGD�PHGLD�WUDQVPLVL�SHPEHODMDUDQ�
DO-4XU¶DQ�VHEDJDL�VDODK�VDWX�ELGDQJ�NHLOPXDQ�DJDPD�,VODP��6HODLQ�LWX��EHUGDVDU�IDNWD�
SHQHOLWLDQ� ,,4� �,QVWLWXW� ,OPX� $O-4XU¶DQ�� \DQJ� WHODK� GLVHEXWNDQ� VHEHOXPQ\D�� EDKZD�
����PDV\DUDNDW�PXVOLP� ,QGRQHVLD� WLGDN�PHPLOLNL� NHPDPSXDQ�EDFD�DO-4XU¶DQ�\DQJ�
EDLN� VHGDQJNDQ� ���� UHVSRQGHQ� PHUDVD� EHUNHLQJLQDQ� XQWXN� EHODMDU� QDPXQ� PDOX�
NDUHQD� XVLD��PHQXQWXW� DGDQ\D� DOWHUQDWLI�PHGLD� SHPEHODMDUDQ� \DQJ� OHELK� SULYDW� GDQ�
PHPXQJNLQNDQ� XQWXN� ELVD� GLDNVHV� GLPDQDSXQ� WDQSD� GLNHWDKXL� RUDQJ� ODLQ��PHQMDGL�
VHEDE�WDPEDKDQ�ODKLUQ\D�DSOLNDVL�4DUD¶D�GHQJDQ�OD\DQDQ�EHODMDU�DO-4XU¶DQQ\D�NDUHQD�
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OHWDN� OD\DQDQQ\D� \DQJ� WHUVHGLD� SDGD� VPDUWSKRQH� LQGLYLGX�PDVLQJ-PDVLQJ� VHKLQJJD�
OHELK�EHUVLIDW�SHUVRQDO� GDQ� WLGDN�ELVD� GLMDQJNDX� LQGLYLGX� ODLQ� NHFXDOL� GLL]LQNDQ�ROHK�
SHPLOLN�VPDUWSKRQH� 

7HPXDQ� LQL�PHPSHUWHJDV� VHEXDK� WHPXDQ� EDKZD� NHODKLUDQ�PHGLD� EDUX� MHODV�
WHODK� PHQJJHVHU� RWRULWDV� NHDJDPDDQ� WUDGLVLRQDO�� VDDW� LQL� VLDSD� \DQJ� EHUKDN�
PHQDIVLUNDQ�WHNV-WHNV�NHDJDPDDQ��VLDSD�\DQJ�EHUKDN�PHPEHULNDQ�IDWZD�GDQ�KDN-KDN�
RWRULWDV�NHDJDPDDQ�ODLQ�WLGDN�ODJL�GLSHJDQJ�ROHK�SHUVRQDO�GDQ�RUPDV�WHUWHQWX�VHSHUWL�
N\DL�� XVWD]�� V\HNK� GDQ� ODLQ-ODLQ�� .HODKLUDQ� PHGLD� EDUX� GHQJDQ� VLIDWQ\D� \DQJ�
LPSHUVRQDO� WHODK� PHPEHEDVNDQ� VLDSDSXQ� XQWXN� PHQJNRQVXPVL� GDQ� PHPSURGXNVL�
SHQJHWDKXDQ� NHDJDPDDQ�� VLDSDSXQ� GDODP�ZDNWX� VLQJNDW� ELVD�PHQMDGL� ³XODPD´� GDQ�
VHRODK� PHPLOLNL� RWRULWDV� XQWXN� ³PHPEHUL� IDWZD� DJDPD´� WDQSD� EDWDVDQ� \DQJ� MHODV��
3HQGLGLNDQ�NRQYHQVLRQDO�NHDJDPDDQ�VHSHUWL�SHVDQWUHQ��PXVDOD��ODQJJDU�GDQ�ODLQ-ODLQ�
WLGDN�ODJL�SHQWLQJ�XQWXN�GLMDGLNDQ�WHPSDW�SHQJJHPEOHQJDQ�LOPX�DJDPD��$EGXVVDODP�
HW� DO�� ������ +LGD\DW� ������ 0DUGLDQD� ������ 1LNPDK� ������ 4XGV\� ����D��
5DFKPDGKDQL�����E��6DSXWUD�DQG�)DGKOL������� 

%HEHUDSD�SHQHOLWLDQ�\DQJ�WHODK�GLVHEXWNDQ�OHELK�DZDO�MXJD�WHODK�PHPEHQDUNDQ�
DGDQ\D�SHUJHVHUDQ�RWRULWDV�NHDJDPDDQ�WHUVHEXW��3HUJHVHUDQ�WHUVHEXW�GLGXNXQJ�IDNWD�
NHEHEDVDQ� RWRULWDV� GDODP� UXDQJ� GLJLWDO�� VHKLQJJD� VHWLDS� LQGLYLGX� PHPLOLNL�
NHVHPSDWDQ�XQWXN�PHOHZDWL�EDWDV-EDWDV�WHUWHQWX�\DQJ�VHEHOXPQ\D�WLGDN�ELVD�GLOHZDWL�
�0XGLQ�������3LOLDQJ��������1DPXQ��SHUJHVHUDQ�RWRULWDV� \DQJ�DGD� VHMDXK� LQL�PDVLK�
WHULNDW� NHSDGD� PDQXVLD� VHEDJDL� VXPEHU� LQIRUPDVL� SHUWDPD�� 6HOXUXK� NRQWHQ� SDGD�
PHGLD� GLJLWDO� GDODP� SODWIRUP� DSDSXQ–VHSHUWL�ZHEVLWH�� EORJ� GDQ� DWDX� PHGLD� VRVLDO�
VHSHUWL�)DFHERRN��,QVWDJUDP��7ZLWWHU��<RXWXEH�GDQ�ODLQ-ODLQ–PHQJKDUXVNDQ�PDQXVLD�
PHQMDGL�VXPEHU�LQIRUPDVL�SHUWDPD��EDLN�PDQXVLD�VHEDJDL�SHQXOLV�GDQ�SHPEXDW�SHVDQ�
DWDX� PDQXVLD� VHEDJDL� SHQ\DPSDL� SHVDQ� GDODP� YLGHR-YLGHR� SDGD� PHGLD� GLJLWDO�
WHUVHEXW�� +DO� LQL� EHUEHGD� GHQJDQ� DSOLNDVL� 4DUD¶D� \DQJ� PHQJJXQDNDQ� PDFKLQH�
OHDUQLQJ� GDQ� DUWLILFLDO� LQWHOOLJHQFH� VHEDJDL� VXPEHU� LQIRUPDVL� SHUWDPD� GDODP�
PHPYDOLGDVL�NHEHQDUDQ�EDFDDQ�SHQJJXQD�OD\DQDQQ\D� 

3DGD� RWRULWDV� NHDJDPDDQ� WUDGLVLRQDO�� YDOLGDWRU� NHEHQDUDQ� EDFDDQ� DO-4XU¶DQ�
VHVHRUDQJ�PXULG�DGDODK�JXUX�WHPSDW�GLD�EHODMDU��EDKNDQ�VDPSDL�GHQJDQ�VHEHOXP�LQL�
VHWHODK� DGDQ\D� DO-4XU¶DQ� GDQ� EXNX� WDMZLG� GLJLWDO�� YDOLGDWRU� NHEHQDUDQ� EDFDDQQ\D�
PDVLK�JXUX�\DQJ�VDPD�DWDX�SDOLQJ�MDXK�PHODOXL�JXUX�\DQJ�VHGDQJ�GDODP�UXDQJ�YLGHR�
NRQIHUHQVL� GDQ� SDQJJLODQ� WHOHSRQ�� 3DGD� DSOLNDVL� 4DUD¶D�� PDFKLQH� OHDUQLQJ� GDQ�
DUWLILFLDO� LQWHOOLJHQFH� WHODK� PDPSX� PHQMDGL� DOWHUQDWLI� YDOLGDWRU� NHEHQDUDQ� GDQ�
NHVDODKDQ�EDFDDQ�\DQJ�GLODIDONDQ�VHRUDQJ�PXULG��VHKLQJJD�VHDNDQ�PDFKLQH� OHDUQLQJ�
GDQ� DUWLILFLDO� LQWHOOLJHQFH� PHPLOLNL� RWRULWDV� XQWXN� ³PHQLODL� GDQ� PHQHQWXNDQ´�
NHEHQDUDQ�EDFDDQ�VHRUDQJ�PXULG�DWDX�GDODP�LVWLODK�ODLQ�³PHQJDMDUL´�VHRUDQJ�PXULG��
3DGD� WDKDS� LQL� WHODK� ODKLU� RWRULWDV� NHDJDPDDQ� \DQJ� VHFDUD� XWXK� EDUX� GDQ� WHODK�
PHPXGDUNDQ�RWRULWDV�NHDJDPDDQ�WUDGLVLRQDO��$KPDGL�������$QQLVD�������$SUL\DQL�HW�
DO��������-LKDQ�������/XNPDQ�������4XGV\�����E��6DSXWUD�DQG�)DGKOL������� 

3(18783 
.HODKLUDQ�GDQ�SHUNHPEDQJDQ�PHGLD�GDQ�WHNQRORJL�WLGDN�OHSDV�GDUL�HPSDW�VHEDE�

XWDPD�\DNQL�DGDQ\D�NHEXWXKDQ�LQGXVWUL�DNDQ�PHGLD�LQIRUPDVL�\DQJ�GDSDW�GLDNVHV�VHFDUD�
FHSDW� GDQ� IOHNVLEHO�� NHEXWXKDQ� SDGD� VDWX� WHNQRORJL� WHUWHQWX�� WLQGDNDQ� GDQ� UHJXODVL�
KXNXP� \DQJ� PHQGXNXQJ� XQWXN� GLJLWDOLVDVL� PHGLD� VHUWD� WHNDQDQ� PDV\DUDNDW� XPXP�
WHUNDLW� NHEXWXKDQ�PHGLD� SHPEHODMDUDQ� DO-4XU¶DQ�\DQJ�GDSDW� GLDNVHV�GL�PDQDSXQ�GDQ�
NDSDQSXQ�� 'DODP� NRQWHNV� LQL� DGDODK� DSOLNDVL� 4DUD¶D� PXQFXO�� ,PEDVQ\D�� WHUGDSDW�
SHUJHVHUDQ� VLVWHP� LVQDG� GDODP� WUDQVPLVL� SHPEHODMDUDQ� DO-4XU¶DQ� PHODOXL� NHKDGLUDQ�
DSOLNDVL�WHUVHEXW�\DQJ�PHUXSDNDQ�VDWX�KDO�\DQJ�WLGDN�ELVD�GLWDPSLN��3HUJHVHUDQ�VLVWHP�
LVQDG�GDODP�SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�SDGD�DSOLNDVL�4DUD¶D�EHULPSOLNDVL�SDGD�GXD�
KDO�� 3HUWDPD�� WHODK� GDQ� DNDQ� WHUXV� WHUMDGL� SURVHV� PHGLDPRUIRVLV� SDGD� PHGLD�
SHPEHODMDUDQ�EDFD�DO-4XU¶DQ�EDKNDQ�SDGD�NHVHOXUXKDQ�PHGLD�WUDQVPLVL�NHLOPXDQ�,VODP��
.HGXD��ODKLU�RWRULWDV�NHDJDPDDQ�EDUX�\DQJ�WLGDN�ODJL�EHUVLIDW�SHUVRQDO�PHODLQNDQ�EHUXSD�
PDFKLQH� OHDUQLQJ� GDQ� DUWLILFLDO� LQWHOOLJHQFH�� VDWX� RWRULWDV� NHDJDPDDQ� \DQJ� EHUVLIDW�
GLJLWDO� GDQ� NRPSXWDVLRQDO�� /HELK� MDXK�� NHODKLUDQ� RWRULWDV� NHDJDPDDQ� EDUX� LQL� PDVLK�
EHUNHPXQJNLQDQ�XQWXN�EHUNHPEDQJ�GDQ�PHODKLUNDQ�HQWLWDV�\DQJ�GLVHEXW�³URERW�XODPD´�
GHQJDQ�NHPDPSXDQ�NHDJDPDDQ�³VHWDUD�XODPD´�DWDX�³DKOL�DJDPD´�� 
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��� 

'$)7$5�3867$.$ 
$EGXVVDODP��$DP��0RKDPPDG�5LQGX�)DMDU�,VODP\��DQG�0XKDPDG�3DUKDQ��������³$O-

4XUDQ�'LJLWDO�9V�DO-4XUDQ�&HWDN��0HQMHODMDKL�3HUVSHNWLI�0DKDVLVZD�7HUKDGDS�
3HPDQIDDWDQQ\D�GDODP�'LPHQVL�*OREDOLVDVL�´�1XQ��-XUQDO�6WXGL�$OTXUDQ�'DQ�
7DIVLU�'L�1XVDQWDUD���������–��� 

$GKD��/��+DGL��=DHQL�$V\KDGLH��DQG�5DKPDZDWL�.XVXPD��������³'LJLWDOLVDVL�,QGXVWUL�
'DQ� 3HQJDUXKQ\D� 7HUKDGDS� .HWHQDJDNHUMDDQ� 'DQ� +XEXQJDQ� .HUMD� GL�
,QGRQHVLD�,QGXVWULDO�´�-XUQDO�.RPSLODVL�+XNXP�9�������–��� 

$KPDGL�� 5L]TD�� ������ ³.RQWHVWDVL� $WDV� 2WRULWDV� 7HNV� 6XFL� ,VODP� GL� (UD� 'LVUXSVL��
%DJDLPDQD�.HODV�0HQHQJDK�0XVOLP�,QGRQHVLD�0HPSHUODNXNDQ�+DGLV�PHODOXL�
0HGLD�%DUX�´�-XUQDO�6WXGL�$JDPD�'DQ�0DV\DUDNDW���������–��� 

$QGULDQL�� $QLWD�� $UELDWL� )DL]DK�� ,QGDQD� /D]XOID�� DQG� ,VWLTRPDK� ,VWLTRPDK�� ������
³$SOLNDVL� %HODMDU� 7DMZLG�0HQJJXQDNDQ� %LQDU\� 6HDUFK�´� -851$/� (/7(.� ��
�����–�� 

$QJJULDQ�� 0D\DQJ�� DQG� 6LWL� 1XU� /DWKLIDK�� ������ ³.RPRGLILNDVL� +LMDE� GDODP� %XGD\D�
9LVXDO�GL�,QGRQHVLD�´�35$%$1*.$5$�-XUQDO�6HQL�5XSD�'DQ�'HVDLQ��������–�� 

$QQLVD�� )LUO\�� ������ ³+LMUDK�0LOHQLDO�� $QWDUD� .HVDOHKDQ� 'DQ� 3RSXOLVP�´�0DDULI� ��
������–��� 

$SUL\DQL��6LVND�1XU��5\R�<XGRZLUDZDQ��)DWKXUR]L�)DWKXUR]L��0RFK�/XNOXLO�0DNQXQ��
DQG� 8PL�0X]D\DQDK�� ������ ³0LVSODFH� 2WRULWDV� %HUEDJL� .RQWHQ� .HDJDPDDQ�
SDGD� *UXS� :KDWV$SS�´� -XUQDO� 60$57� �6WXGL� 0DV\DUDNDW�� 5HOLJL�� 'DQ�
7UDGLVL����������–��� 

%DULU��0XKDPPDG��������³7KH�&LYLOLVDWLRQ�RI�WKH�4XUDQ�DQG�WKH�1HWZRUN�RI�WKH�8ODPD�
LQ�WKH�&RDVWDO�$UHDV�RI�/DPRQJDQ�DQG�*UHVLN�´�6XKXI���������–��� 

%LOD�� 6DOVDO�� $KPDG� 6DQXVL� /XTPDQ�� DQG� 1XUPLVGD� 5DPD\DQL�� ������ ³3HQJJXQDDQ�
$SOLNDVL�4DUD¶D�8QWXN�0HQLQJNDWNDQ�.HPDPSXDQ�0HPEDFD�$O-4XU¶DQ�3DGD�
6LVZD� .HODV� ;� 0$6� $O-0DNVXP� 6WDEDW�´� .KD]DQDKࣟ�� -RXUQDO� RI� ,VODPLF�
6WXGLHV����������–��� 

&LSWD��+HQGUD��������³3HPXGD�3RQWLDQDN�&LSWDNDQ�$SOLNDVL�%HODMDU�$O�4XUDQ�'HQJDQ�
.HFHUGDVDQ�%XDWDQ�´�.RPSDV�&RP��$SULO� 

(IHQGL�� 6RILDQ�� ������ ³6HMDUDQ� 'DQ� 3HUNHPEDQJDQ� 0HWRGH� 3HPEHODMDUDQ� %DFD� $O-
4XU¶DQ�'L�,QGRQHVLD�´�,QVWLWXW�,OPX�$O-4XU¶DQ�GDQ�7DIVLU�-DNDUWD� 

(P]LU�� ������0HWRGRORJL� 3HQHOLWLDQ� .XDOLWDWLI�� $QDOLVLV� 'DWD�� �VW� HG�� -DNDUWD�� 37�
5DMD*UDILQGR�3HUVDGD� 

)LGOHU��5RJHU��������0HGLDPRUSKRVLV��8QGHUVWDQGLQJ�1HZ�0HGLD���VW�HG��HGLWHG�E\�%��
%HUHQVRQ��&DOLIRUQLD��3LQH�)RUJH�3UHVV� 

+LGD\DW��6\DULI��������³$O-4XU¶DQ�'LJLWDO��5DJDP��3HUPDVDODKDQ�'DQ�0DVD�'HSDQ��´�
-XUQDO�6WXGL�,VODP�������–��� 

+L]EXOODK��1XU��)X]L�)DX]LDK��DQG�)D]OXUUDKPDQ�������� ³3HQ\XVXQDQ�0RGHO�.RUSXV�
$O-4XU¶DQ�'LJLWDO�´�-XUQDO�$/-$=+$5�,1'21(6,$�6(5,�35$1$7$�626,$/��
�������–��� 

-DOLO��$EGXO��������³6HMDUDK�3HPEHODMDUDQ�DO-4XU¶DQ�GL�0DVD�1DEL�0XKDPPDG�6DZ�´�
,16$1,$��-XUQDO�3HPLNLUDQ�$OWHUQDWLI�.HSHQGLGLNDQ��������–��� 

-LKDQ�� 0XWRKKDUXQ�� ������ ³,QWHUYHQVL� 1HZ� 0HGLD� 'DQ� ,PSHUVRQDOLVDVL� 2WRULWDV�
.HDJDPDDQ�GL�,QGRQHVLD�´�-XUQDO�.RPXQLNDVL�,VODP���������–��� 

.KRLUXGGLQ�� +HUL�� DQG� $GMHQJ� :LG\D� .XVWLDQL�� ������ ³0DQDMHPHQ� 3HPEHODMDUDQ�
7DKVLQ� $O-4XUDQ� %HUEDVLV� 0HWRGH� 7LODZDWL�´� -XUQDO� ,VHPD�� ,VODPLF�
(GXFDWLRQDO�0DQDJHPHQW��������–��� 

.XQWRZLMR\R��������0XVOLP�7DQSD�0DVMLG��0HQFDUL�0HWRGH�$SOLNDVL�1LODL-1LODL�$O-
4XU¶DQ�3DGD�0DVD�.LQL� 

/LSXWDQ��FRP��������³7HPEXV���-XWD�3HQJJXQD��$SOLNDVL�4DUD¶D�6DVDU�3DVDU�*OREDO�´�
/LSXWDQ��&RP��-XO\���� 

/XNPDQ�� )DGKOL�� ������ ³'LJLWDO� +HUPHQHXWLFV� DQG� $� 1HZ� )DFH� RI� 7KH� 4XUCDQ�
&RPPHQWDU\��7KH�4XUCDQ�LQ�,QGRQHVLDQCV�)DFHERRN�´�$O--DPL¶DK��-RXUQDO�RI�
,VODPLF�6WXGLHV���������–���� 

0DUGLDQD�� 5H]D�� ������ ³'D\D� 7DULN� 'DNZDK� 'LJLWDO� 6HEDJDL� 0HGLD� 'DNZDK� XQWXN�
*HQHUDVL�0LOHQLDO�´�.RPXQLGD��0HGLD�.RPXQLNDVL�'DQ�'DNZDK�����������–
��� 
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0DULDQD��'LQD�������� ³3HUOXDV�3DVDU�*OREDO��$SOLNDVL�4DUD¶D�+DGLUNDQ�9HUVL�%DKDVD�
,QJJULV�´�.XPSDUDQ�&RP��-XO\� 

0LVNL��0LVNL��������³$PSOLILFDWLRQ�RI�,VODPLF�'RFWULQHV�LQ�+DGLWK�0HPHV�3URKLELWLRQ�
RI�:RPHQ� 7UDYHOV�:LWKRXW� D�0DKUDP� RQ� ,QGRQHVLDQ� 6RFLDO�0HGLD�´� -XUQDO�
6WXGL�,OPX-,OPX�$O-4XU¶DQ�'DQ�+DGLV����������–��� 

0LVNL��0LVNL��DQG�$OL�+DPGDQ��������³3RVWLQJ�+DGLV�GDQ�.HVDOHKDQ�'LJLWDO��0HQJXUDL�
)HQRPHQD� .HEHUDJDPDDQ� *HQHUDVL�0LOHQLDO�´�0XWDZDWLU�� -XUQDO� .HLOPXDQ�
7DIVLU�+DGLWK����������–���� 

0XGLQ�� 0LVNL�� ������ ,VODP� 9LUWXDO�� 'LVNXUVXV� +DGLV�� 2WRULWDV�� GDQ� 'LQDPLND�
.HEHULVODPDQ�GL�0HGLD�6RVLDO���VW�HG��HGLWHG�E\�1��$ILIDK��%DQWXO��%,/'81*� 

0XNDURPDK��.KROLOD�� ������ ³:DFDQD�.HVHWDUDDQ�*HQGHU�GDODP�0HPH�+DGLV��6WXGL�
(WQRJUDIL�9LUWXDO�SDGD�$NXQ�,QVWDJUDP�#PXEDGDODK�,G�´�0XWDZDWLUࣟ��-XUQDO�
.HLOPXDQ�7DIVLU�+DGLWK� 

1LNPDK�� )DULGKDWXQ�� ������ ³'LJLWDOLVDVL� 'DQ� 7DQWDQJDQ� 'DNZDK� 'L� (UD� 0LOHQLDO�´�
0Xܹ܈DUDK��-XUQDO�.DMLDQ�,VODP�.RQWHPSRUHU��������� 

1LVD��.KDOLPDWX��������³2WRULWDV�.HDJDPDDQ�GL�5XDQJ�6LEHU��3UDNWLN�$NXQ�#�8ODPD�
1XVDQWDUD� 0HUHVSRQ� 3URSDJDQGD� GL� 0HGLD� 6RVLDO�´� 6XEXODQD�� -RXUQDO� RI�
(GXFDWLRQ�DQG�,VODPLF�6WXGLHV�������–��� 

1XU�� 0KG��� DQG� 6\DIUL]DO�� ������ ³5LZD\DW� 3HUDGDEDQ� $ZDO� ,VODP� 0LQDQJNDEDX� GL�
1DJDUL� 7DSDNLV�8ODNDQ�.DEXSDWHQ� 3DGDQJ� 3DULDPDQ�´�7VDTRIDK� 	� 7DULNK� �
������–��� 

3LOLDQJ��<DVUDI�$PLU�������� ³0DV\DUDNDW� ,QIRUPDVL�'LJLWDO��7HNQRORJL� ,QIRUPDVL�GDQ�
3HUXEDKDQ�6RVLDO�´�-XUQDO�6RVLRWHNQRORJL�����������–��� 

3XVSLWDVDUL�� 'HEL� $\X�� ������ ³.HELMDNDQ� 3HQWDVKLKDQ� $SOLNDVL� $O-4XU¶DQ� 'LJLWDO� GL�
,QGRQHVLD��6WXGL�3HUNHPEDQJDQ�$SOLNDVL� µ$O-4XUDQ�.HPHQWHULDQ�$JDPD¶�'DQ�
3HUPDVDODKDQQ\D�´�--3$,��-XUQDO�3HQGLGLNDQ�$JDPD�,VODP��������–��� 

4XGV\��6DLIXGGLQ�=XKUL������D��³3HVDQWUHQ�2QOLQH��3HUJHVHUDQ�2WRULWDV�.HDJDPDDQ�GL�
'XQLD�0D\D�´�/LYLQJ�,VODP��-RXUQDO�RI�,VODPLF�'LVFRXUVHV���������–��� 

4XGV\��6DLIXGGLQ�=XKUL������E��³3HVDQWUHQ�2QOLQH��3HUJHVHUDQ�2WRULWDV�.HDJDPDDQ�GL�
'XQLD�0D\D�´�/LYLQJ�,VODP���������–��� 

5DFKPDGKDQL��$UQLV�� ����D�� ³2WRULWDV�.HDJDPDDQ�GL�(UD�0HGLD�%DUX��'DNZDK�*XV�
0XV� 'L� 0HGLD� 6RVLDO�´� 3DQDQJNDUDQ�� -XUQDO� 3HQHOLWLDQ� $JDPD� 'DQ�
0DV\DUDNDW���������–��� 

5DFKPDGKDQL��$UQLV������E��³2WRULWDV�.HDJDPDDQ�GL�(UD�0HGLD�%DUX�´�3DQDQJNDUDQ��
-XUQDO�3HQHOLWLDQ�$JDPD�'DQ�0DV\DUDNDW���������–��� 

5DKPDQ��$GL�)LGD��������³$SOLNDVL�4DUD¶D�'LEHNDOL�$,��%DQWX�%DFD�$O-4XU¶DQ�'HQJDQ�
%HQDU�´�'HWLNLQHW��$XJXVW� 

5DKPD\DQL��7DWL��������³3HUJHVHUDQ�2WRULWDV�$JDPD�GDODP�3HPEHODMDUDQ�DO-4XU¶DQ�´�
0$*+=$��-XUQDO�,OPX�$O-4XU¶DQ�'DQ�7DIVLU���������–���� 

5DKPD\XQLWD�� +XVQD�� ������ ³/DULV�0DQLV�� $SOLNDVL� %HODMDU� $OTXUDQ� &DQJJLK� 4DUD¶D�
%XDWDQ�3HPXGD�.DOEDU�´�6XDUDNDOEDU�,G��$SULO� 

5DWQDVUL�� 'HZL�� ������ ³3UREOHPDWLFV� RI� WKH� 4XU¶DQ� /HDUQLQJ� LQ� WKH� ,QGXVWU\� (UD�´�
327(16,$��-XUQDO�.HSHQGLGLNDQ�,VODP��������–��� 

5XPDWD�� 9LHQFH� 0XWLDUD�� ������ ³'LJLWDOLVDVL� 'DQ� (NVLVWHQVL� 0HGLD� &HWDN� �� 6WXGL�
.XDOLWDWLI�0DMDODK�*R�*LUO�'DQ�+DULDQ�6XDUD�3HPEDKDUXDQ���´�.RPXQLNRORJL�
���������–��� 

6DSXWUD�� (NR�� DQG� )DGKOL� )DGKOL�� ������ ³0HGLD� %DUX�� )UDJPHQWDVL� 'DQ� .RQWHVWDVL�
2WRULWDV�.HDJDPDDQ�'L�$FHK��'DUL�8ODPD�/RNDO�.H�8VWD]�1HZ�0HGLD��6KLIWLQJ�
DQG� &RQWHVWDWLRQ� RI� 5HOLJLRXV� $XWKRULW\� LQ� $FHK�� )URP� 8ODPD� /RNDO� 7R�
8VWD]¶6�´�/HNWXU��.HDJDPDDQ����������–��� 

6XUDNKPDG��:LQDUQR��������3HQJDQWDU�3HQHOLWLDQ�,OPLDK�'DVDU��%DQGXQJ��7DUVLWR� 
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�WK�HG��HGLWHG�E\�0��6��+DVKHP��%HLUXW��'DU�$O-.RWRE�$O-,OPL\DK� 
:LMD\D�� $QXJUDK� %DJXV�� DQG� 5LGDQD� 'LPDV� 7XQJJDO� 3UDNRVR�� ������ ³.HHIHNWLIDQ�

$SOLNDVL�%XNX�'LJLWDO�&DUD�&HSDW�%HODMDU�0HPEDFD�$O-4XUDQ�´�&LWLVHH�������
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