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3HQXOLV�3HQDQJJXQJMDZDE�(-PDLO���UDLQHULXV�VLGKDUWD#JPDLO�FRP� 

$%675$. 

.HEXWXKDQ� DNDQ� JDV� GDQ� PLQ\DN� EXPL� GXQLD� WHUXV� PHQLQJNDW� VHLULQJ�

EHUMDODQQ\D� ZDNWX�� 6DODK� VDWX� NHELMDNDQ� SHPHULQWDK� ,QGRQHVLD� DGDODK�

PHQLQJNDWNDQ� HNVSORUDVL� GDQ� SURGXNVL� FDGDQJDQ� PLQ\DN� GDQ� JDV� EXPL� QRQ-

NRQYHQVLRQDO� VHSHUWL� VKDOH� RLO� GDQ� VKDOH� JDV�� 0HWRGH� 0DJQHWRWHOXULN� �07��

GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� GLNDUHQDNDQ� NHWHUEDWDVDQ� SHQHWUDVL� NHGDODPDQ�

ROHK� 0HWRGH� 6HLVPLN� \DQJ� GLVHEDENDQ� ROHK� EDWXJDPSLQJ� \DQJ� VDQJDW� WHEDO�

VHEDJDL� ORZ� YHORFLW\� OD\HU� VHKLQJJD� VXOLW� EDJL� JHORPEDQJ� PHNDQLN� XQWXN�

PHQHPEXV� ODSLVDQ� WHUVHEXW�� 3HQHOLWLDQ� PHQFDUL� EDJDLPDQD� FDUD� PHODNXNDQ�

SHQJRODKDQ� GDQ� LQWHUSUHWDVL� GDWD� 07� PHQJJXQDNDQ� VRIWZDUH� 6607������

07(GLWRU� GDQ� :,1*/,1.� SDGD� GDHUDK� WHOLWLDQ� XQWXN� PHQJKDVLONDQ� PRGHO�

RUJDQLF� VKDOH� \DQJ� EDLN�� 3URVHV� SHPDWDQJDQ� WKHUPDO� RUJDQLF� FRQWHQW� \DQJ�

WHUNDQGXQJ� GDODP� VKDOH�PXODL� WHUMDGL� SDGD� NHGDODPDQ� ����� KLQJJD� ����� GDQ�

SHUVHEDUDQQ\D� UHODWLI� NHDUDK� EDUDW� GD\D� –� WLPXU� ODXW�� 3DGD� NHGDODPDQ� ������

EHOXP� GDSDW� GLLQWHUSUHWDVLNDQ� VHEDJDL� RUJDQLF� VKDOH� GLNDUHQDNDQ� SURVHV�

FURVVSRZHU�KDQ\D�VDPSDL�GHQJDQ�IUHNXHQVL������+]�� 

.DWD�.XQFL���6HUSLK�RUJDQLN��PDJQHWRWHOOXWLN��UHVLVWLYLWDV 
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$%675$&7 

7KH�ZRUOG
V�JDV�DQG�SHWUROHXP�QHHGV�FRQWLQXH�WR�LQFUHDVH�RYHU�WLPH��2QH�RI�WKH�

,QGRQHVLDQ� JRYHUQPHQW
V� SROLFLHV� LV� WR� LQFUHDVH� VDOHV� DQG� QRQ-FRQYHQWLRQDO�

SHWUROHXP�VXFK�DV�VKDOH�RLO�DQG�VKDOH�JDV��0DJQHWRWHOXULF��07��PHWKRG�XVHG�LQ�

WKLV�UHVHDUFK�LV�DV�WKH�SHQHWUDWLRQ�OLPLW�RI�VHLVPLF�PHDVXUHPHQW�FDXVHG�E\�VXFK�D�

ORZ� YHORFLW\� OD\HU�� 7KLV� UHVHDUFK� DLPV� WR� ILQG� KRZ� WR� GR� WKH� SURFHVVLQJ� DQG�

LQWHUSUHWDWLRQ�RI�07�GDWD�XVLQJ�6607������07(GLWRU�DQG�:,1*/,1.�VRIWZDUH�

RQ� WKH� UHVHDUFK� DUHD� WR� SURGXFH� D� JRRG� RUJDQLF� VKDOH� PRGHO�� 7KH� SURFHVV� RI�

PDWXUDWLRQ�RI�WKH�WKHUPDO�RUJDQLF�FRQWHQW�FRQWDLQHG�LQ�WKH�VKDOH�EHJLQV�WR�RFFXU�

DW� GHSWKV� RI� ����� WR� ����� DQG� LWV� GLVWULEXWLRQ� WRZDUGV� WKH� UHODWLYH� VRXWKZHVW� -�

QRUWKHDVW��$W�D�GHSWK�RI�������FDQ�QRW�EH�LQWHUSUHWHG�DV�RUJDQLF�VKDOH�EHFDXVH�WKH�

FURVVSRZHU�SURFHVV�LV�RQO\�XS�WR�D�IUHTXHQF\�RI������+]��:KHUH�WKH�VPDOOHU�WKH�

IUHTXHQF\�LV�WKH�JUHDWHU�WKH�GHSWK�ZLOO�EH� 

.H\ZRUGV����2UJDQLF�VKDOH��PDJQHWRWHOOXULF��UHVLVWLYLW\ 

�� 3HQGDKXOXDQ 

.HEXWXKDQ� DNDQ� JDV� GDQ� PLQ\DN� EXPL�

GXQLD�WHUXV�PHQLQJNDW�VHLULQJ�EHUMDODQQ\D�

ZDNWX�� ,QGRQHVLD�PHQJDODPL�SHQLQJNDWDQ�

MXPODK� SRSXODVL� GDUL� WDKXQ� NH� WDKXQ�����

GLPDQD�WHODK�PHPEXDW�,QGRQHVLD�PHQMDGL�

QHJDUD� GHQJDQ� SHQGXGXN� WHUEDQ\DN� NH-��

GL� GXQLD�� 3HQLQJNDWDQ� MXPODK� SHQGXGXN�

WHUVHEXW�� VHVXDL� GHQJDQ� SHQLQJNDWDQ��

NHEXWXKDQ� DNDQ� HQHUJL� NRQYHQVLRQDO���

3HQLQJNDWDQ� SHQ\HGLDDQ� HQHUJL� DGDODK�

PLQLPDO� ������ -� ����� OHELK� EHVDU� GDUL�

SHUWXPEXKDQ� HNRQRPL�� $NDQ� WHWDSL��

NHWHUVHGLDDQ�HQHUJL�\DQJ�DGD�GL�,QGRQHVLD�

WLGDN� VHSDGDQ� GHQJDQ� MXPODK� SRSXODVL�

\DQJ�WHUXV�PHQLQJNDW��GLPDQD�SDGD�WDKXQ�

������ WHUGDSDW� SHQLQJNDWDQ� SRSXODVL��

VHEHVDU� ����� GHQJDQ� KDQ\D� SHQLQJNDWDQ�

SHQ\HGLDDQ�HQHUJL�SDGD�7RWDO�3ULPDU\� 

(QHUJ\�6XSSO\��73(6��VHEHVDU�������>�@� 

 6DODK� VDWX� NHELMDNDQ� SHPHULQWDK�

,QGRQHVLD�DGDODK�PHQLQJNDWNDQ�HNVSORUDVL�

GDQ� SURGXNVL� FDGDQJDQ� PLQ\DN� GDQ� JDV�

EXPL� QRQ-NRQYHQVLRQDO� VHSHUWL� VKDOH� RLO�

GDQ�VKDOH�JDV�DJDU�PHQGDSDWNDQ�FDGDQJDQ�

PLQ\DN�GDQ�JDV�EXPL�GDODP�MXPODK�\DQJ�

EHVDU��6HEDJL�FRQWRK�VKDOH�JDV�DGDODK�JDV�

\DQJ� GLSHUROHK� GDUL� EDWXDQ� LQGXN� DWDX�

VRXUFH� URFN� EHUXSD� VHUSLK� \DQJ�

WHUSHUDQJNDS� GDODP� EDWXDQ� LQGXN� LWX�

VHQGLUL�� 6KDOH� JDV� PHUXSDNDQ� VDODK� VDWX�

JDV� QRQ-NRQYHQVLRQDO� \DQJ� PHPLOLNL�

SRWHQVL� GXD� NDOL� OHELK� EHVDU� GDUL� JDV�

NRQYHQVLRQDO�GHQJDQ�QLODL�����%&)'�� 

 &HNXQJDQ�.XWDL�PHUXSDNDQ�FHNXQJDQ�

WHUVLHU� WHUWXD� \DQJ� GDQ� WHUGDODP� GL�

,QGRQHVLD� EDJLDQ� EDUDW�� &HNXQJDQ� .XWDL�

WHUGDSDW� GL� WLPXU� NDOLPDQWDQ�� /XDVQ\D�
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PHQFDSDL� �������� NP� SHUVHJL� GDQ�

NHGDODPDQQ\D� ������-������� PHWHU��

&HNXQJDQ� .XWDL� PHPSXQ\DL� SRWHQVL�

VXPEHU� GD\D� HQHUJL� \DQJ� FXNXS� EHVDU��

VHSHUWL� PLQ\DN� GDQ� JDV� EXPL� GDQ� MXJD�

EDWXEDUD�� &RXUWHQH\� >�@� GDQ� 3HUWDPLQD�

%33.$� >�@� PHQ\HEXWNDQ� EDKZD�

&HNXQJDQ� .XWDL� PHUXSDNDQ� FHNXQJDQ�

WHUVLHU�SHQJKDVLO�PLQ\DN�GDQ�JDV�WHUEHVDU�

NHGXD� GL� ,QGRQHVLD� VHWHODK� &HNXQJDQ�

6XPDWHUD�7HQJDK��\DLWX�GHQJDQ�FDGDQJDQ�

WHUEXNWL� OHELK� GDUL� ��� %%2(� �ELOOLRQ�

EDUUHO�RLO�HTXLYDOHQW��� 

0HWRGH� 0DJQHWRWHOXULN� �07��

GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

GLNDUHQDNDQ� NHWHUEDWDVDQ� SHQHWUDVL�

NHGDODPDQ� ROHK�PHWRGH� 6HLVPLN�� +DO� LQL�

GLVHEDENDQ�ROHK�EDWXJDPSLQJ�\DQJ�VDQJDW�

WHEDO�VHEDJDL�ORZ�YHORFLW\�OD\HU��VHKLQJJD�

VXOLW� EDJL� JHORPEDQJ� PHNDQLN� XQWXN�

PHQHPEXV� ODSLVDQ� WHUVHEXW�� 0HWRGH� LQL�

PHPDQIDDWNDQ� SHQMDODUDQ� JHORPEDQJ���

HOHNWURPDJQHWLN� GHQJDQ� SHQHWUDVL���

NHGDODPDQ� \DQJ� WLQJJL� VHKLQJJD� PDPSX�

PHUHSUHVHQWDVLNDQ� NRQGLVL� EDZDK��������

SHUPXNDDQ�NKXVXVQ\D�2UJDQLF�6KDOH�SD�

GD� &HNXQJDQ� .XWDL� EHUGDVDUNDQ� QLODL� WD�

KDQDQ�MHQLVQ\D��0HWRGH�07�HIHNWLI�XQWXN�

PHQGHOLQLDVL� ODSLVDQ� \DQJ� NRQGXNWLI�

GLEDQGLQJNDQ� XQWXN� PHQJLGHQWLILNDVL�

ODSLVDQ� \DQJ� UHVLVWLI� >�@�� 'LSHUROHKQ\D�

NRQWUDV� QLODL� WDKDQDQ� MHQLV�� PDND�

NHEHUDGDDQ� 2UJDQLF� 6KDOH� GDSDW��

GLPRGHONDQ�GHQJDQ�EDLN� 

7XMXDQ�SHQHOLWL�LQL�DGDODK�PHPRGHONDQ�

RUJDQLF� VKDOH� \DQJ� SDOLQJ� EDLN� GHQJDQ�

PHODNXNDQ� EDLN� GHQJDQ� PHODNXNDQ�

SHQJRODKDQ�GDWD�GDQ�LQWHUSUHWDVL�GDWD�07��

3HQJRODKDQ� GDWD�07� GL� &HNXQJDQ� .XWDL�

PHQJJXQDNDQ� VRIWZDUH� 6607������

07(',725� GDQ� :,1*/,1.�� 7DKDSDQ�

LQL� GLPXODL� GDUL� NRQYHUVL� 76� NH� )7�

�UREXVW� SURFHVVLQJ��� SLFNLQJ� GDWD� GDUL�

VHWLDS� IUHNXHQVL� VHKLQJJD�GLGDSDWNDQ� WUHQ�

GDWD� \DQJ� EHQDU� NHPXGLDQ� GLODQMXWNDQ�

GHQJDQ�SHPEXDWDQ�SHWD� UHVLVWLYLWDV�XQWXN�

GLODNXNDQ� LQWHUSUHWDVL� SHUVHEDUDQ�RUJDQLF�

VKDOH� GLVHWLDS� NHGDODPDQ� \DQJ� WHODK�

GLWHQWXNDQ� 

���/RNDVL�GDQ�*HRORJL 

&HNXQJDQ� � .XWDL� � PHUXSDNDQ� � VDODK��

VDWX� � FHNXQJDQ� � GL� � ,QGRQHVLD� � \DQJ��

PHQXWXSL� � GDHUDK� � VHOXDV� � �������� � NP���

GDQ� � PHQJDQGXQJ� � HQGDSDQ� � EHUXPXU��

7HUVLHU� � GHQJDQ� �NHWHEDODQ� �PHQFDSDL����

NP�� &HNXQJDQ� LQL� PHUXSDNDQ� FHNXQJDQ�

WHUEHVDU� GDQ� WHUGDODP� GL� � ,QGRQHVLD��

%DJLDQ��7LPXU���&HNXQJDQ��.XWDL��WHUOHWDN��

GL� � WHSL� � EDJLDQ� � WLPXU� � GDUL� � 3DSDUDQ��

6XQGD�� �\DQJ� �GLKDVLONDQ��VHEDJDL� �DNLEDW��

GDUL� � JD\D� � HNVWHQVL� � GL� � EDJLDQ� � VHODWDQ��

/HPSHQJ��(XUDVLD� 

&HNXQJDQ� � GLEDWDVL� � GL� � EDJLDQ� � XWDUD��

ROHK� � VXDWX� � GDHUDK� � WLQJJLDQ� � EDWXDQ��

GDVDU� � \DQJ� � WHUMDGL� � SDGD� �2OLJRVHQ� >�@��

\DLWX� � � � 7LQJJLDQ� � � �0DQJNDOLKDW� � � � GDQ����

6HVDU�6DQJNXOLUDQJ�\DQJ�PHPLVDKNDQQ\D�

GHQJDQ�&HNXQJDQ��7DUDNDQ����'L���EDJLDQ���

WLPXU� � � GDHUDK� � � FHNXQJDQ� � LQL�� � WHUGDSDW��

'HOWD��0DKDNDP��\DQJ��WHUEXND��NH��6HODW��
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7HRUL� PHQJHQDL� DVDO� WHUEHQWXNQ\D��

VWUXNWXU-VWUXNWXU� � SDGD� �&HNXQJDQ� �.XWDL��

PDVLK� � GDODP� � SHUGHEDWDQ�� � %HEHUDSD��

SHQHOLWL� � PHQJDMXNDQ� � WHRUL� � VHSHUWL����

YHUWLFDO��GLDSLULVP���JUDYLWDWLRQDO��JOLGLQJ��

>�@��LQYHUVLRQ�WURXJK��UHJLRQDO��ZUHQFKLQJ�

>�@�� PLFUR-FRQWLQHQWDO� FROOLVLRQ��

GHWDFKPHQW� IROGLQJ� DERYH� RYHUSUHVVXUHG�

VHGLPHQWV� >�@� GDQ� � GLIIHUHQWLDO� � ORDGLQJ��

RQ� � GHOWDLF� VHGLPHQ� DQG� LQYHUWHG� GHOWD�

JURZWK�IDXOW�V\VWHP�>�@� 

 0HQXUXW� � $OOHQ� � GDQ� � &KDPEHUV��

>��@�� � &HNXQJDQ� � .XWDL� � WHUVXVXQ� � DWDV��

HQGDSDQ-HQGDSDQ� � VHGLPHQ� � EHUXPXU��

7HUVLHU� � \DQJ� �PHPSHUOLKDWNDQ� � HQGDSDQ��

IDVH� WUDQVJUHVL� GDQ� UHJUHVL� ODXW�� \DLWX��

3HUWDPD�� )DVH� 7UDQVJUHVL� 3DOHRJHQ� )DVD��

VHGLPHQWDVL� � 3DOHRJHQ� � GLPXODL� � NHWLND��

WHUMDGL� � IDVD� � WHNWRQLN� �HNVWHQVLRQDO� � �GDQ���

SHQJLVLDQ���ULIW���SDGD���NDOD���(RVHQ��� 

0DNDVDU�� � 'L� � EDJLDQ� � EDUDW�� � FHNXQJDQ��

GLEDWDVL��ROHK��GDHUDK��7LQJJLDQ��.XFKLQJ��

�&HQWUDO� .DOLPDQWDQ� � 5DQJHV�� � \DQJ��

EHUXPXU� �.DSXU� >�@��'L� � EDJLDQ� WHQJJDUD�

FHNXQJDQ� LQL�� WHUGDSDW� 3DSDUDQ�

3DWHUQRVWHU� \DQJ� GLSLVDKNDQ� ROHK���

JXJXVDQ� � � 3HJXQXQJDQ� � � 0HUDWXV�� � � 'L���

EDJLDQ� � � VHODWDQ� � � FHNXQJDQ� � � LQL����

GLMXPSDL� &HNXQJDQ� %DULWR� \DQJ�

GLSLVDKNDQ�ROHK�6HVDU�$GDQJ� 

6WUXNWXU� WHNWRQLN� \DQJ� EHUNHPEDQJ� SDGD�

&HNXQJDQ� .XWDL� EHUDUDK� WLPXU� ODXW-EDUDW��

GD\D� � �1(-6:�� � \DQJ� � GLEHQWXN� � ROHK��

$QWLNOLQRULXP� �6DPDULQGD�� � \DQJ� �EHUDGD��

GL��EDJLDQ��7LPXU��–��7HQJJDUD��FHNXQJDQ�

>�@��$QWLNOLQRULXP�� �6DPDULQGD� � � WHUVHEXW���

PHPLOLNL� � � NDUDNWHULVWLN� � � WHUOLSDW� � � NXDW����

DQWLNOLQ� � DVLPHWULV� � GDQ� � GLEDWDVL� � ROHK��

VLQNOLQ-VLQNOLQ��\DQJ��WHULVL��ROHK��VHGLPHQ��

VLOLVLNODVWLN�0LRVHQ�>�@� 

*DPEDU����6WUXNWXU�JHRORJL�&HNXQJDQ�.XWDL�
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3DGD� � � PDVD� � � LQL�� � � &HNXQJDQ� %DULWR��

.XWDL�� GDQ� 7DUDNDQ� PHUXSDNDQ� ]RQD�

VXEVLGHQFH�\DQJ�VDOLQJ��WHUKXEXQJNDQ�>�@��

NHPXGLDQ� VHGLPHQWDVL� 3DOHRJHQ��

PHQFDSDL� SXQFDN� SDGD� IDVD� SHQJLVLDQ��

SDGD� � VDDW� � FHNXQJDQ� � WLGDN� �PHQJDODPL��

SHUJHUDNDQ� � \DQJ� � VLJQLILNDQ�� � VHKLQJJD��

PHQJHQGDSNDQ��VHUSLK��ODXW��GDODP��VHFDUD��

UHJLRQDO� � GDQ� � EDWXDQ� � NDUERQDW� � SDGD��

2OLJRVHQ� � $NKLU�� .HGXD�� )DVH� 5HJUHVL�

1HRJHQ� )DVH� � � LQL� � � GLPXODL� � � SDGD���

0LRVHQ���$ZDO���KLQJJD���VHNDUDQJ����\DQJ���

PHQJKDVLONDQ� � � SURJUDGDVL� � � GHOWD���

�GHOWDLF� � � SURJUDGDWLRQ�� � � \DQJ� � � PDVLK���

EHUODQMXW� � KLQJJD� � VHNDUDQJ�� � 6HGLPHQ��

UHJUHVL� � LQL� � WHUGLUL� � GDUL� � ODSLVDQ-ODSLVDQ��

VHGLPHQ� � NODVWLN� � GHOWD� � KLQJJD� � ODXW��

GDQJNDO� � GHQJDQ� � SURJUDGDVL� � GDUL� EDUDW�

NHDUDK�WLPXU�GDQ�EDQ\DN�GLMXPSDL�ODSLVDQ�

EDWXEDUD��OLJQLWH�� 

%HUGDVDUNDQ� � 3HWD� � *HRORJL� � /HPEDU��

6DPDULQGD� >�@�� VWUDWLJUDIL� � &HNXQJDQ��

.XWDL� � GLEDJL� � PHQMDGL� � �GDUL� � WXD� � NH��

PXGD��� � )RUPDVL� � 3DPDOXDQ�� � )RUPDVL��

%HEXOXK�� � )RUPDVL� � 3XODX� � %DODQJ���

)RUPDVL� �%DOLNSDSDQ�� �)RUPDVL�.DPSXQJ�

%DUX�� 

���.RQVHS�'DVDU 

0HWRGH� HOHNWURPDJQHWLN� DGDODK�

PHWRGH� JHRILVLND� \DQJ� PHPDQIDDWNDQ�

JHORPEDQJ� HOHNWURPDJQHWLN� \DQJ�

PHUXSDNDQ�JDEXQJDQ�DQWDUD�PHGDQ�OLVWULN�

GDQ�PHGDQ�PDJQHW�\DQJ�EHUXEDK�WHUKDGDS�

ZDNWX�� 

.HEHUDGDDQ� PHGDQ� OLVWULN� VHODOX� GLVHUWDL�

NHEHUDGDDQ� PHGDQ� PDJQHW�� GDQ� EHJLWX�

SXOD� VHEDOLNQ\D�� )HQRPHQD� JHORPEDQJ�

HOHNWURPDJQHWLN� GDSDW� GLMHODVNDQ� PHODOXL�

WHRUL�0D[ZHOO� 

� ���  �+XNXP�)DUDGD\�

      ����� 

�����������+XNXP�$PSHUH�

 ����� 

� ������������������+XNXP�&RORXPE�

 ����� 

�����������+XNXP�)OXNV�0DJQHW�

 ����� 

GHQJDQ  

� ��PHGDQ�OLVWULN��9ROW�P� 

 ��PHGDQ�PDJQHW��DPSHUH�P� 

 �� IOXNV� DWDX� LQGXNVL� PDJQHWLN��

�:HEHU�P��DWDX�7HVOD� 

M�� ��UDSDW�DUXV��$PSHUH��P�� 

ȡ� ��GHQVLWDV�PXDWDQ�OLVWULN������ 

���������������&�P�� 

 

3DGD� PHGLXP� KRPRJHQ� GDQ� LVRWURSLV�

EHUODNX�KXEXQJDQ�� 

��    ����� 

    ����� 
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 VWULNH� GL� VHSDQMDQJ� VXPEX� [� GDQ� GXD�

PHGDQ�PDJQHW��+\�GDQ�+]��EHUDGD�GDODP�

ELGDQJ� <-=�� .HGXD�� 70-PRGH� �+-

SRODULVDVL�� GLPDQD� VDWX� PHGDQ� PDJQHW�

�+[�� VHMDMDU� DUDK� VWULNH� GL� VHSDQMDQJ�

VXPEX� [� GDQ� GXD� PHGDQ� OLVWULN� �(\� GDQ�

(]��GDODP�ELGDQJ�<-=� 

'DODP� VXDWX� IUHNXHQVL� WHUWHQWX�

SHUXEDKDQ� VLQXVRLGDO� DPSOLWXGR� NXDW�

PHGDQ� PDJQHW� GDQ� NXDW� PHGDQ� OLVWULN�

SDGD� GXD� DUDK� \DQJ� VDOLQJ� WHJDN� OXUXV�

GDODP� VHODQJ� ZDNWX� \DQJ� VLQJNDW� DGDODK�

¨+[� �Q7�� GDQ� ¨(\� �P9�NP�� GHQJDQ�

PHQJDVXPVLNDQ� EXPL� XQLIRUP� GDQ� KDVLO�

SHQXUXQDQ� OHELK� ODQMXW� WHRUL� 0D[ZHOO�

GLSHUROHK� KXEXQJDQ� DQWDUD� WDKDQDQ� MHQLV�

�ȡ��� NXDW� PHGDQ� OLVWULN� �(��� NXDW� PHGDQ�

PDJQHW� �+�� GDQ� IUHNXHQVL� �I�� VHEDJDL�

EHULNXW�� 

��������������� 

-LND� EXPL� WLGDN� KRPRJHQ�� PDND�

SHUVDPDDQ��������PHQGHILQLVLNDQ�WDKDQDQ�

MHQLV�VHPX� � 

3DGD� PHGLXP� KRPRJHQ� GDQ� LVRWURSLV�

EHUODNX�KXEXQJDQ�� 

��    ����� 

    ����� 

�    ����� 

GHQJDQ  

ȝ���SHUPHDEOLWLWDV�PDJQHWLN��+HQU\�P� 

ı�� NRQGXNWLYLWDV� �2KP-��P� DWDX� VLHPHQ�

P� 

İ���SHUPLWLYLWDV�OLVWULN��)DUDG�P� 

 

9DULDEHO� PHGDQ� OLVWULN� GDQ� PHGDQ�

PDJQHW� GL� DWDV� GDSDW� GLSLVDKNDQ� GHQJDQ�

RSHUDVL�FXUO�VHKLQJJD�GLGDSDWNDQ 

�� ����� 

� ����� 

 

6XNX�SHUWDPD�GDQ�VXNX�NHGXD�SDGD�UXDV�

NDQDQ�EHUKXEXQJDQ�GHQJDQ�NRQGXNVL�GDQ�

SHUSLQGDKDQ� DUXV�� 3HUVDPDDQ� GL� DWDV�

DGDODK�SHUVDPDDQ�PHGDQ�HOHNWURPDJQHWLN�

XQWXN� SHQMDODUDQ� YHNWRU� PHGDQ� GDQ�

PHGDQ� OLVWULN� GDODP� PHGLXP� KRPRJHQ�

LVRWURSLN� GHQJDQ� NRQGXNWLYLWDV� ı� �6�P���

SHUPHDELOLWDV� PDJQHWLN� ȝ� �+�P��� GDQ�

NDSDVLWDV�GLHOHNWULN�İ��)�P�� 

'DODP� NDVXV� GXD� GLPHQVL�� SHUVDPDDQ�

0D[ZHOO� XQWXN� JHORPEDQJ�

HOHNWURPDJQHWLN� WHUEDJL� DWDV� GXD� EHQWXN�

PRGH� SRODULVDVL�� 3HUWDPD� VHEDJDL����������

7(-PRGH� �(-SRODULVDVL�� GLPDQD� VDWX�

PHGDQ� OLVWULN� �([�� VHMDMDU� WHUKDGDS� DUDK�
*DPEDU����.RQVHS�SHQMDODUDQ�JHORPEDQJ�

HOHNWURPDJQHWLN�>��@ 
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 VHULHV� PHUXSDNDQ� VDODK� VDWX� GDWD� DZDO�

KDVLO� GDUL� SHQJXNXUDQ� 0DJQHWRWHOOXULF�

\DQJ� PHUHSUHVHQWDVLNDQ� IOXNWXDVL� PHGDQ�

PDJQHW� GDQ� PHGDQ� OLVWULN� GDODP� GRPDLQ�

ZDNWX�� GDODP� KDO� LQL� SHUOX� GLODNXNDQ�

NRQYHUVL� GDUL� GRPDLQ� ZDNWX� NH� GRPDLQ�

IUHNXHQVL�� 3URVHV� SHQJXEDKDQ� WLPH� VHULHV�

NH� IRXULHU� WUDQVIRUP� GLPDQD� SHQHQWXDQ�

SDUDPHWHU� WUDQVIRUPDVL� IRXULHU� PHOLSXWL�

LQSXW�GDWD�W\SH��RXWSXW�GDWD�IRUPDW��EDQG��

SURFHVVLQJ� WLPHV�� 'DWD� \DQJ� GLJXQDNDQ�

DGDODK� GDWD� ODSDQJDQ� PDND� LQSXW� GDWD�

W\SH� \DQJ� GLJXQDNDQ� DGDODK� PHDVXUHG�

ILHOG�� 3HQJRODKDQ� VHOHELKQ\D�

PHQJJXQDNDQ� GHDIDXOW� VHWWLQJ� GDUL�

DSOLNDVL�\DQJ�WHUVHGLD�� 

����0HWRGH 

07� PHUXSDNDQ� PHWRGH� HOHNWURPDJQHWLN�

\DQJ� PHQJXNXU� YDULDVL� PHGDQ�

HOHNWURPDJQHWLN� \DQJ� WHUMDGL� GL� DODP�

VHEDJDL� VXPEHUQ\D� >��@�� 3DGD� GDVDUQ\D��

PHWRGH� PDJQHWRWHOOXULN� PHQJXNXU� YDULDVL�

PHGDQ� OLVWULN� � GDQ� PHGDQ� PDJQHW� �

VHFDUD�WHJDN�OXUXV�GL�SHUPXNDDQ�EXPL�\DQJ�

EHUXEDK�WHUKDGDS�ZDNWX��XQWXN�PHQJHWDKXL�

YDULDVL� QLODL� UHVLVWLYLWDV� EDZDK� SHUPXNDDQ�

EXPL�� %HVDUQ\D� IUHNXHQVL� PHGDQ�

HOHNWURPDJQHWLN� DODP� EHUNLVDU� DQWDUD� ��-��

KLQJJD� ���� +]� >��@�� )UHNXHQVL� WHUVHEXW�

EHUSHQJDUXK� WHUKDGDS�SHQHWUDVL� NHGDODPDQ�

JHORPEDQJ�� VHPDNLQ� UHQGDK� IUHNXHQVL�

PHGDQ� HOHNWURPDJQHWLN� PDND� SHQHWUDVL�

NHGDODPDQ� \DQJ� GLFDSDL� DNDQ� VHPDNLQ�

EHVDU�� 6HGDQJNDQ� SDGD� IUHNXHQVL� WLQJJL��

SHQHWUDVL� NHGDODPDQ� JHORPEDQJ� DNDQ�

VHPDNLQ� NHFLO�� 6HODLQ� LWX�� SDGD� PHGLXP�

\DQJ� OHELK� NRQGXNWLI�� PDND� SHQHWUDVL�

NHGDODPDQ� DNDQ� VHPDNLQ� UHQGDK�

GLEDQGLQJNDQ� GHQJDQ� PHGLXP� \DQJ� OHELK�

UHVLVWLI�� 

3HQHOLWLDQ� LGHQWLILNDVL� NHEHUDGDDQ�

RUJDQLF� VKDOH� GHQJDQ� GDWD� 07� GDSDW�

GLJDPEDUNDQ�GDODP�GLDJUDP�DOLU�JDPEDU����

)RUPDW� GDWD� \DQJ� GLGDSDWNDQ� VHWHODK�

DNXLVLVL� DGDODK� ILOH� KHDGHU� \DQJ� EHULVL�

LQIRUPDVL� ODSDQJDQ� VHSHUWL� ZDNWX�

SHQJXNXUDQ��NRRUGLQDW�GDQ�ODLQ�VHEDJDLQ\D�

MXJD� EHULVL� GDWD� WLPH� VHULHV� IUHNXHQVL�

UHQGDK� KLQJJD� IUHNXHQVL� WLQJJL�� 'DWD� WLPH�

VHULHV�PHUXSDNDQ�VDODK�VDWX�GDWD�DZDO�KDVLO�

*DPEDU����'LDJUDP�$OLU�3HQHOLWLDQ 



:DKDQD�)LVLND�����������������-��� 
KWWS���HMRXUQDO�XSL�HGX�LQGH[�SKS�ZDIL 
H-,661�������-����  

 
���_�&RS\ULJKW���������:DKDQD�)LVLND��H-,661�����-���� 

 HUURU� ��� GDQ� SKDVH� HUURU� ���� 3URVHV�

VHODQMXWQ\D� PHUXSDNDQ� SURVHV� PHPEXDW�

SHWD� UHVLVWLYLWDV� GLVHWLDS� NHGDODPDQ� \DQJ�

WHODK� GLWHQWXNDQ� PHQJJXQDNDQ� VRIWZDUH�

:LQ*/LQN� GHQJDQ� WXMXDQ� GDSDW�

PHQJHWDKXL� SHUVHEDUDQ� GDULSDGD� WDUJHW�

\DLWX� RUJDQLF� VKDOH� EHGDVDUNDQ� QLODL�

UHVLVWLYLWDV�� 3HUVHEDUDQ� PHQFDNXS�

NHGDODPDQ� GDULSDGD� WDUJHW� EHUGDVDUNDQ�

SHUVHEDUDQ� QLODL� UHVLVWLYLWDV�� %HULNXW�

WDPSLODQ� SHPEXDWDQ� SHWD� PHQJJXQDNDQ�

VRIWZDUH� :LQ*/LQN�� .HPXGLDQ��

GLODNXNDQ� LQWHUSUHWDVL� VHVXDL� GHQJDQ�

WDUJHW� \DQJ� GLLQJLQNDQ� GDQ� GLVHVXDLNDQ�

GHQJDQ�JHRORJL�GDHUDK�SHQHOLWLDQ� 

 

���+DVLO�GDQ�3HPEDKDVDQ 

*DPEDU� �� � PHQDPSLONDQ� SHWD�

UHVLVWLYLWDV� SDGD� NHGDODPDQ� ����� ������

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

������ ����� KLQJJD� ������ KDVLO� GDUL�

VRXQGLQJ� 07� SDGD� ��� WLWLN� GL� FHNXQJDQ�

.XWDL��2UJDQLF�&RQWHQW� VHSHUWL� \DQJ� NLWD�

NHWDKXL� PHPLOLNL� QLODL� UHVLVWLYLWDV� \DQJ�

EHVDU�� QDPXQ� SDGD� NDVXV� LQL� 2UJDQLF�

6KDOH� PHPLOLNL� QLODL� NRQGXNWLYLWDV� \DQJ�

VDQJDW� WLQJJL� �� QLODL� UHVLVWLYLWDV� \DQJ�

VDQJDW� UHQGDK�� +DO� WHUVHEXW� GLSHQJDUXKL�

ROHK� WKHUPDO� PDWXULW\� \DQJ� PHUXEDK�

VXVXQDQ�GDQ�LNDWDQ�NLPLD�RUJDQLF�FRQWHQW�

WHUVHEXW�>��@�� 

2UJDQLF� 6KDOH� PHUXSDNDQ� SHQ\HEDE�

XQWXN� VHMXPODK� DQRPDOL� UHVLVWLYLWDV�

UHQGDK� \DQJ� GLWHPXNDQ� GL� NHUDN� EXPL�

EDJLDQ�DWDV�>��������@��5HVLVWLYLWDV�UHQGDK�

6HEHOXP� GLODNXNDQQ\D� UREXVW�

SURFHVVLQJ� WHUGDSDW� EHEHUDSD� SDUDPHWHU�

GDODP� SURFHVVLQJ� \DQJ� SHUOX� GLODNXNDQ�

SHQJDWXUDQ��3HUWDPD�VHOHFW�UHIHUHQFH�W\SH��

SHQJDWXUDQ� LQL� EHUJDQWXQJ� SDGD� SURVHV�

DNXLVLVL�� SDGD� SHQJRODKDQ� LQL� GLJXQDNDQ�

DNXLVLVL� VLQJOH� VWDWLRQ� VHKLQJJD� UHIHUHQFH�

W\SH� \DQJ� GLJXQDNDQ� DGDODK� /RFDO� +��

1DPXQ� DSDELOD� SHQJXNXUDQ� GLODNXNDQ�

PHQJJXQDNDQ� �� DODW� DWDX� OHELK� SDGD�

ZDNWX� \DQJ� EHUVDPDDQ� PDND� GLJXQDNDQ�

5HPRWH� +�� 6HWHODK� GLODNXNDQ� SURVHV�

UREXVW� SURFHVVLQJ� PDND� DNDQ� GLGDSDWNDQ�

NXUYD� DSSDUHQW� UHVLVWLYLW\� GDQ� IDVD� \DQJ�

EHOXP� GLODNXNDQ� VHOHNVL� FURVVSRZHU�

WHUKDGDS�GDWD�WHUVHEXW� 

3DGD� VHOHNVL� FURVVSRZHU� GLODNXNDQ�

PXWLQJ� GDWD� \DQJ� PHQ\LPSDQJ� GDUL� WUHQ�

NXUYD� \DQJ� GLDQJJDS� VHEDJDL� QRLVH��

0XWLQJ� GDWD� LQL� GLODNXNDQ� PHQJJXQDNDQ�

VRIWZDUH� 0WHGLWRU� JXQD� PHQLQJNDWNDQ�

QLODL� NRKHUHQVL� GDWD�� .HPXGLDQ��

GLGDSDWNDQ� NHPEDOL� NXUYD� DSSDUHQW�

UHVLVWLYLW\� GDQ� IDVD� \DQJ� WHODK� GLODNXNDQ�

PXWLQJ� GDWD� VHKLQJJD� GLGDSDWNDQ� GDWD�

GHQJDQ�QLODL�NRKHUHQVL�\DQJ�OHELK�WLQJJL�� 

3URVHV� LQYHUVL� \DQJ� GLODNXNDQ�

PHQJJXQDNDQ�VRIWZDUH�:LQ*/LQN��7DKDS�

SHUWDPD� VHEHOXP� PHODNXNDQ� SURVHV�

LQYHUVL� DGDODK�PHPEXDW� SHWD� HOHYDVL� GDQ�

SORWWLQJ� WLWLN� SHQJXNXUDQ� 07��

6HODQMXWQ\D�� GLODNXNDQ� SHQ\HVXDLDQ�

DQWDUD� NXUYD� DSSDUHQW� UHVLVWLYLW\� GDQ�

SKDVH� LPSHGDQFH� WLWLN� VRXQGLQJ� GHQJDQ�

NXUYD� VPRRWKLQJ� '�� FXUYH� GHQJDQ� UKR�
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 GDQ�PHQHJDVNDQ�EDKZD� UHVLVWLYLWDV� OLVWULN�

\DQJ� OHELK� UHQGDK� WHUNDLW� GHQJDQ� VDPSHO�

\DQJ�WHODK�WHUNHQD�VXKX�\DQJ�OHELK�WLQJJL�

>��@� 

3HWD� WHUVHEXW�PHQXQMXNNDQ� SHUVHEDUDQ�

QLODL� UHVLVWLYLWDV� GLPDQD� QLODL� UHVLVWLYLWDV�

\DQJ�VDQJDW�UHQGDK�����RKP�P��EHUZDUQD�

XQJX� GLLQWHUSUHWDVLNDQ� VHEDJDL� RUJDQLF�

VKDOH�� -HODV� WDPSDN� SDGD� SHWD� EDKZD�

SURVHV� SHPDWDQJDQ� WKHUPDO� RUJDQLF�

FRQWHQW� \DQJ� WHUNDQGXQJ� GDODP� VKDOH�

PXODL� WHUMDGL� SDGD� NHGDODPDQ� �����

KLQJJD� ����� GDQ� SHUVHEDUDQQ\D� UHODWLI�

NHDUDK� EDUDW� GD\D� –� WLPXU� ODXW��

.HEHUDGDDQ� RUJDQLF� VKDOH� GLSUHGLNVL�

EHUDGD�SDGD�IRUPDVL�SDPDOXDQ�� 

GDODP� RUJDQLF� VKDOH� MXJD� WHUNDLW� GHQJDQ�

SHPDWDQJDQ�WHUPDO�\DQJ�WLQJJL��!�����&��

>��@�� 3HQLQJNDWDQ� VXKX� PHQ\HEDENDQ�

SHUXEDKDQ� NRPSRVLVL� NLPLD� NDUERQ�

RUJDQLN� \DQJ� GLWHPXNDQ� SDGD� EXWLU�

RUJDQLF� VKDOH�� \DQJ� DNLEDWQ\D�

PHQJXEDKQ\D� PHQMDGL� IDVH� NRQGXNVL�

OLVWULN� >��@�� %DUX-EDUX� LQL�� VHEXDK� VWXGL�

>��@� PHQJJDPEDUNDQ� RUJDQLF� VKDOH�

:KLWHKLOO� GL� $IULND� 6HODWDQ� VHEDJDL�

ODSLVDQ� ODWHUDO� OXDV� GHQJDQ� UHVLVWLYLWDV�

OLVWULN� \DQJ� VDQJDW� UHQGDK� \DQJ� GDSDW�

GLSHWDNDQ� VHSDQMDQJ� UDWXVDQ� NLORPHWHU��

0HOHQJNDSL� VWXGL� LQL�� SHQJXNXUDQ�

PHQHJDVNDQ� ODERUDWRULXP� MXJD� GLODNXNDQ�

SDGD��VDPSHO��EDWX�VHUSLK�KLWDP��:KLWHKLOO�� 

*DPEDU����3HWD�SHUVHEDUDQ�QLODL�UHVLVWLYLWDV�GL�NHGDODPDQ�\DQJ�WHODK�GLWHQWXNDQ 
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 �����5HIHUHQVL 

�� 3XUQRPR�� ������ .HWDKDQDQ� (QHUJL�

1DVLRQDO�������-DNDUWD���'HZDQ�(QHU�

JL�1DVLRQDO� 

�� &RXUWHQH\�6��������,QGRQHVLD�RLO�DQG�

JDV�ILHOGV�DWODV���������� 

�� 3HUWDPLQD�� %�� 3�� 3�� .�� $�� ��������

3HWUROHXP� JHRORJ\� RI� ,QGRQHVLDQ�

EDVLQV� 3ULQFLSOHV� 0HWKRGV� DQG�

$SSOLFDWLRQ�� 9RO�� ���� 6RXWK� 6XPDWUD�

%DVLQV���-���� 

�� :DPH\R�� 3�� 0�� ��������

0DJQHWRWHOOXULF� $QG� 7UDQVLHQW�

(OHFWURPDJQHWLF� 0HWKRGV� ,Q�

*HRWKHUPDO� 3URVSHFWLQJ� :LWK�

([DPSOHV� )URP� 0HQHQJDL�� .HQ\D�

7KH� 8QLWHG� 1DWLRQ� 8QLYHUVLW\�

*HRWKHUPDO� 7UDLQLQJ� 3URJUDPPH�

5HSRUW� ��������� 

�� &KDPEHUV�� -RKQ�/�&���0RVV�� 6WHYH� -��

������'HSRVLWLRQDO�0RGHOLQJ�DQG�)D�

FLHV�$UFKLWHFWXUH�RI�5LIW�DQG�,QYHUVLRQ�

(SLVRGHV� LQ� 7KH� .XWDL� %DVLQ�� .DOL�

PDQWDQ� ,QGRQHVLD�� 3URFHHGLQJ� RI� WKH�

)RXUWK� $QQXDO� &RQYHQWLRQ�� ;;9,,��

,QGRQHVLDQ� 3HWUROHXP� $VVRFLDWLRQ��

���-�����-DNDUWD�� 

�� 6XSULDWQD�� 6��� 6XGUDMDW�� $��� $ELGLQ��

+�=��� ������ *HRORJLFDO� 0DS� RI� WKH�

0XDUD� 7HZH� 4XDGUDQJOH�� .DOLPDQ�

WDQ��*HRORJLFDO�5HVHDUFK� DQG�'HYHO�

RSPHQW�&HQWUH��%DQGXQJ� 

�� 6DW\DQD�� $�+��� 1XJURKR�� '��� 6XURQ�

WRNR�� ,��� ������ 7HFWRQLF� &RQWUROV� 2Q�

7KH� +\GURFDUERQ� +DELWDWV� 2I� 7KH�

6HFDUD�XPXP��)RUPDVL�3DPDOXDQ�GLZDNLOL�

ROHK� PXGVWRQH� GDQ� EDWXVHUSLK� EHUZDUQD�

DEX-DEX� PXGD� VDPSDL� KLWDP� \DQJ�

PHQJDQGXQJ� VLVD-VLVD� WXPEXKDQ� NDUERQ��

3DPDOXDQ�EDJLDQ�EDZDK�WHUGLUL�GDUL�EDWX-

EDWXDQ�VLOWVWRQHV�GDQ�EDWXOHPSXQJ�GHQJDQ�

EDWXSDVLU� \DQJ� VDQJDW� KDOXV�� )RUPDVL�

3DPDOXDQ� DWDV� VHFDUD� GRPLQDQ� WHUVXVXQ�

DWDV� EDWXOXPSXU� GHQJDQ� IUDNWXU�

NRQNRLGDO�� DWDX� ODSLVDQ� EDWXVHUSLK�

EHUODSLV��\DQJ�VHULQJNDOL�PHQJDQGXQJ�VLVD

-VLVD� WXPEXKDQ� NDUERQ�� %DWX� SDVLU� GDQ�

SHUODSLVDQ� EDWX� EDUD� MXJD� GLWHPXNDQ� GDQ�

EDWX�NDSXU� WLSLV� WDPSDN�SDGD�EDJLDQ� DWDV�

IRUPDVL� >��@�� 3DGD� NHGDODPDQ� ������

PHWHU� EHOXP� GDSDW� GLLQWHUSUHWDVLNDQ�

VHEDJDL�RUJDQLF�VKDOH�GLNDUHQDNDQ�SURVHV�

FURVVSRZHU� KDQ\D� VDPSDL� GHQJDQ�

IUHNXHQVL������+]�� 

 

����.HVLPSXODQ 

�%HUGDVDUNDQ� KDVLO� SHQJRODKDQ� GDWD�

GDQ� DQDOLVLV�� GDSDW� GLWDULN� NHVLPSXODQ�

EDKZD� SHWD� SHUVHEDUDQ� QLODL� UHVLVWLYLWDV�

GLVHWLDS� NHGDODPDQ� GDSDW� PHPEDQWX�

PHQGHOLQLDVL� SHQJRODKDQ� GDODP�

PHQHQWXNDQ� VD\DWDQ� XQWXN� SHQJRODKDQ�

OHELK� ODQMXW� VHSHUWL� �'���'� MXJD� LQWHJUDVL�

GHQJDQ� PHWRGH� ODLQ�� 5HVLVWLYLWDV� UHQGDK�

GLLQWHUSUHWDVLNDQ� VHEDJDL� RUJDQLF� VKDOH�

GDQ� NHGDODPDQ� PHPSHQJDUXKL� SURVHV�

SHPDWDQJDQ� RUJDQLF� FRQWHQW� GLPDQD� KDO�

WHUVHEXW� GDSDW� GLJDPEDUNDQ� ROHK� QLODL�

UHVLVWLYLWDV�SDGD�SHWD� 



:DKDQD�)LVLND�����������������-��� 
KWWS���HMRXUQDO�XSL�HGX�LQGH[�SKS�ZDIL 
H-,661�������-����  

 
���_�&RS\ULJKW���������:DKDQD�)LVLND��H-,661�����-���� 

  3ODQHW��6FL����������–���� 

��� $GDR��)���5LWWHU��2��	�6SDQJHQEHUJ��

(��������7KH�HOHFWULFDO�UHVLVWLYLW\�RI�

3RVLGRQLD�EODFN� VKDOH�–� IURP�PDJ�

QHWRWHOOXULF� H[SORUDWLRQ� WR� URFN�

VDPSOHV�� *HRSK\VLFDO� 3URVSHFWLQJ��

$FFHSWHG� 

��� *DXFKHU�� (�� �������� (VWLPDWLRQ� RI�

6XOILGH�&RQWHQW� RI� D�3RWHQWLDO�2UH�

ERG\� IURP� 6XUIDFH� 2EVHUYDWLRQV�

DQG�LWV�5ROH�LQ�2SWLPLVLQJ�([SORUD�

WLRQV�3URJUDPPHV��$��$��)LWFK��HG����

'HYHORSPHQWV� LQ� *HRSK\VLFDO� ([�

SORUDWLRQ�0HWKRGV��� 

��� /RXNROD-5XVNHHQLHPL�� .�� ��������

(DUO\� 3URWHUR]RLF� 0HWDPRUSKRVHG�

%ODFN� 6KDOHV� LQ� WKH� .DLQXX� 6FKLVW�

%HOW�DQG�LQ�WKH�2XWRNXPSX�5HJLRQ��

*HRORJLFDO� 6XUYH\� RI� )LQODQG�� ���

�6SHFLDO�3DSHU������-���� 

��� *DXFKHU�� (�� �������� (VWLPDWLRQ� RI�

6XOILGH�&RQWHQW� RI� D�3RWHQWLDO�2UH�

ERG\� IURP� 6XUIDFH� 2EVHUYDWLRQV�
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