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$EVWUDFW

7LVVXH� FXOWXUH� LV� RQH� RI� QHZ� HIIRUWV� WR�
LPSURYH� RI� UXEEHU�+HYHD�EUDVLOLHQVLV�0XHOO��
$UJ�FORQDO�SURSDJDWLRQ��1HYHUWKHOHVV��RQH�RI�
WKH� PDMRU� SUREOHPV� LV� OHWKDO� EURZQLQJ� RQ�
FDOOXV� LQLWLDWLRQ�� %URZQLQJ� FDXVHG� E\� VRPH�
SKHQROLF� FRPSRXQG� ZKLFK� DFFXPXODWHG�
GXULQJ� ZRXQGLQJ�� 7KLV� H[SHULPHQW� ZDV�
FRQGXFWHG� WR� LQYHVWLJDWH� WKH� HIIHFW� RI�
DQWLR[LGDQW� DVFRUELF� DFLG�� DFWLYDWHG�
FKDUFRDO�VXFURVH�� UHSHDWHG� FXOWXUH�� LQ�
FRPELQDWLRQ�XQGHU�WKH�GDUN�DQG�OLJKW�FXOWXUH�
LQFXEDWLRQV� LQ�FRQWUROOLQJ� OHWKDO�EURZQLQJ� LQ�
LQ�YLWUR�FXOWXUH�RI�UXEEHU�FORQH�3%�����XVLQJ�
PLGULE�OHDI�H[SODQW��([SODQW�ZDV�SODQWHG�RQ�
FDOOXV� LQLWLDWLRQ� PHGLXP� 06�����'� �� SSP�
XVLQJ����ERWWOHV�DV�UHSOLFDWLRQ��ZHUH�SODQWHG�
LQ� HDFK� ERWWOH�� 7KH� REVHUYDWLRQ� FRYHUHG� WKH�
HDUO\�WLPH�RI�EURZQLQJ�LQLWLDWLRQ��LQWHQVLW\�RI�
EURZQLQJ��DQG�QXPEHU�RI�H[SODQWV�EURZQLQJ�
XS�WR����'D\�$IWHU�&XOWXUH��'$&���'DWD�ZHUH�
DQDO\]HG�E\�$QDO\VLV�RI�9DULDQFH�RI�)DFWRULDO�
'HVLJQ� DQG� VLJQLILFDQW� GLIIHUHQW� DPRQJ�
WUHDWPHQW�ZHUH�FRPSDUHG�E\�'XQFDQ�0XOWLSOH�
5DQJH�7HVW��7KH�UHVXOWV�RI�WKH�FXUUHQW�VWXG\�
UHYHDOHG�WKDW�WKH�EHVW�WUHDWPHQW�ZDV�VRDNHG�
RQ� ���� PJ�/� DVFRUELF� DFLG� VROXEOH� VWHULOH�
WUHDWPHQW� E\� ���PLQXWHV� EHIRUH� SODQWHG� RQ�
PHGLXP� DQG� FXOWXUH� SODFHG� XQGHU� GDUN�
FRQGLWLRQ�� VKRZHG� EURZQLQJ� LQWHQVLW\� RI�
H[SODQWV�ZDV�VLJQLILFDQWO\�FRQWUROOHG�GRZQ�WR�
�����DQG�DOVR�QXPEHU�RI�EURZQLQJ�H[SODQWV�
UHGXFHG�XS�WR������

.H\ZRUGV��5XEEHU�FORQH��+HYHD�EUDVLOLHQVLV��
3%������EURZQLQJ��DVFRUELF�DFLG

$EVWUDN

3HUEDLNDQ� WHNQLN� SHUEDQ\DNDQ� GDQ�
PXWX�ELELW�NORQDO�NDUHW� �+HYHD�EUDVLOLHQVLV�
0XHOO��$UJ��GDSDW�GLODNXNDQ�PHODOXL�WHNQLN�
NXOWXU� MDULQJDQ�� .HQGDOD� WHNQLN� WHUVHEXW�
GLDQWDUDQ\D� PDVLK� WLQJJLQ\D� LQWHQVLWDV�
EURZQLQJ� SDGD� WDKDS� LQLVLDVL� NDOXV��
%URZQLQJ� XPXPQ\D� GLVHEDENDQ� ROHK�
VHQ\DZD�IHQROLN�\DQJ�ELDVDQ\D�PXQFXO�GDQ�
WHUDNXPXODVL� NHWLND� HNVSODQ� GLOXNDL��
3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQJHWDKXL�PHWRGH�
HOLPLQDVL� EURZQLQJ� \DQJ� HIHNWLI� GLDQWDUD�
SHUODNXDQ�SHUHQGDPDQ�HNVSODQ�GDODP�DVDP�
DVNRUEDW�� DUDQJ� DNWLI�VXNURVD�� VXENXOWXU�
EHUXODQJ�\DQJ�GLLQNXEDVL�GDODP�UXDQJ�JHODS�
GDQ�WHUDQJ��%DKDQ�HNVSODQ�\DQJ�GLJXQDNDQ�
DGDODK�HNVSODQ�PLGULE�GDXQ�NORQ�NDUHW�3%�
����\DQJ�GLWDQDP�SDGD�PHGLD�LQGXNVL�NDOXV�
06�����'� �� SSP�� 0DVLQJ�PDVLQJ�
PHQJJXQDNDQ����ERWRO�VHEDJDL�XODQJDQ�GDQ�
GLWDQDP� VHEDQ\DN� �� HNVSODQ� SHU� ERWRO��
3HQJDPDWDQ�PHOLSXWL�ZDNWX�DZDO�EURZQLQJ��
ZDNWX� UDWD�UDWD� HNVSODQ� PHQJDODPL�
EURZQLQJ�� LQWHQVLWDV� EURZQLQJ� GDQ� MXPODK�
HNVSODQ� EURZQLQJ� KLQJJD� ��� KDUL� VHWHODK�
WDQDP� �+67��� 'DWD� GDUL� ��� HNVSODQ� XQWXN�
PDVLQJ�PDVLQJ� SHUODNXDQ� VHODQMXWQ\D�
GLDQDOLVLV� GHQJDQ� DQDOLVLV� UDJDP� GDUL�
5DQFDQJDQ�)DNWRULDO�GDQ�XML�ODQMXW�GHQJDQ�
'XQFDQ�0XOWLSOH�5DQJH�7HVW�XQWXN�GDWD�\DQJ�
EH UEHGD � Q\D WD � � +DV L O � S H U FREDDQ �
PHQXQMXNNDQ�EDKZD�SHUHQGDPDQ� HNVSODQ�
GDODP� ���� PJ�/� DVDP� DVNRUEDW� VWHULO�
VHODPD� ��� PHQLW�� \DQJ� GLLQNXEDVL� GDODP�
UXDQJ�JHODS�HIHNWLI�PHQXUXQNDQ� LQWHQVLWDV�
EURZQLQJ� KLQJJD� ����� GHQJDQ� MXPODK�
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HNVSODQ� \DQJ� PHQJDODPL� EURZQLQJ� GDSDW�
GLWHNDQ�KLQJJD�����

.DWD�NXQFL��.ORQ�NDUHW��+HYHD�EUDVLOLHQVLV��
3%� ����� EURZQLQJ�� DVDP�
DVNRUEDW

3(1'$+8/8$1

� 6DODK� VDWX� XSD\D� SHUEDLNDQ� PXWX�
ELELW�NORQDO�NDUHW��+HYHD�EUDVLOLHQVLV�0XHOO��
$UJ�� \DQJ� GDSDW� GLODNXNDQ� DGDODK�PHODOXL�
WHNQLN� NXOWXU� MDULQJDQ�� 7HNQLN� WHUVHEXW�
PHPEXND� SHOXDQJ� XQWXN� PHQJDWDVL�
EHEHUDSD� SHUVRDODQ� PXWX� ELELW� \DQJ�
GLSHUEDQ\DN�VHFDUD�NRQYHQVLRQDO��3HUVRDODQ�
WHUVHEXW�DQWDUD�ODLQ�PHQXUXQQ\D�MXYHQLOLWDV�
ELELW� GDQ� LQNRPSDWLELOLWDV� \DQJ� PXQJNLQ�
WHUMDGL� DQWDUD� EDWDQJ� DWDV� GDQ� EDWDQJ�
EDZDK��6HMDXK�LQL��PDVLK�WHUGDSDW�EHEHUDSD�
NHQGDOD�GDODP�WHNQLN�NXOWXU�MDULQJDQ�\DQJ�
SHUOX� GLDWDVL�� 6DODK� VDWX� NHQGDOD� \DQJ�
GLKDGDSL� DGDODK� VXOLWQ\D� PHUHJHQHUDVL�
NDOXV�GDUL� HNVSODQ� WDQDPDQ�NORQDO�NDUHQD�
PDVLK�WLQJJLQ\D�WLQJNDW�EURZQLQJ�SDGD�IDVH�
LQGXNVL�NDOXV��%URZQLQJ��SHQFRNODWDQ��SDGD�
M D U L Q JDQ � PH UXSDNDQ � V D O DK � V D WX �
SHUPDVDODKDQ� \DQJ� VHULQJ� WHUMDGL� SDGD�
NXOWXU� WDQDPDQ� EHUND\X�� %URZQLQJ�
XPXPQ\D�GLVHEDENDQ�ROHK�VHQ\DZD�IHQROLN�
\DQJ� ELDVDQ\D� PXQFXO� GDQ� WHUDNXPXODVL�
NHWLND� HNVSODQ� GLOXNDL�� \DQJ� ELDVDQ\D�
GLVHEDENDQ� ROHK� DNWLYDVL� GDUL� HQ]LP�
3RO\SKHQRO� R[LGDVH� �332��� 3HOXNDDQ� RUJDQ�
G D S D W � P H Q \ H E D E N D Q � W H U M D G L Q \ D �
NHWLGDNVHLPEDQJDQ� PHWDEROLVPH� GDUL� 526�
�5HDFWLYH�2[\JHQ�6SHFLHV���SHURNVLGDVL�SDGD�
PHPEUDQ� OLSLG�� GDQ� NHKLODQJDQ� LQWHJULWDV�
PHPEUDQ� VHO� \DQJ� GDSDW� PHPLFX� RYHU�
DNXPXODVL� GDUL� VHQ\DZD� IHQROLN� GDQ�
PHQ\HEDENDQ�WHUMDGLQ\D�EURZQLQJ��5X��/DL��
;X��	�/L���������332�GDQ�SHUR[LGDVH��32'��
GLNHWDKXL� EDQ\DN� GLWHPXNDQ� SDGD� IDPLO\�
( X S K R U E L D F H D H � � 0 R U D F H D H � � G D Q �
$QDFD UG L D F HDH � \DQJ � DQ W D U D � O D L Q �
EHUKXEXQJDQ� GHQJDQ� NDQGXQJDQ� JHWDK�
�ODWHNV��\DQJ�WLQJJL��-RKQ��%KDW��	�3UDVDGD�
5DR�� ������� 8PXPQ\D�� SHQFRNODWDQ�
PHUXSDNDQ� KDVLO� GDUL� LQWHUDNVL� DQWDUD�
DNWLYLWDV� HQ]LP� 332� GDQ� NDQGXQJDQ�
SROLIHQRO�� 6HSHUWL� GLNHWDKXL�� SHUXEDKDQ�
SHUPHDELOLWDV� PHPEUDQ� PHQ\HEDENDQ�
SHOHSDVDQ�HQ]LP�GDQ�VXEVWUDW�SDGD�VLWRVRO�
\DQJ�PHPLFX�SLJPHQWDVL�DWDX�SHQFRNODWDQ�
�0HOOLGRX�HW�DO���������

� 8SD\D� PHQJDWDVL� EURZQLQJ� SDGD�
NXOWXU� WDQDPDQ� EHUND\X� GDSDW� GLODNXNDQ�
DQWDUD� ODLQ� GHQJDQ� SHQDPEDKDQ� VHQ\DZD�
DQWLRNVLGDQ� VHSHUWL� DVDP� DVNRUEDW��
PRGLILNDVL� OLQJNXQJDQ� NXOWXU� GHQJDQ�
PHQHPSDWNDQ� GDODP� UXDQJ� JHODS� WRWDO��
VXENXOWXU�EHUXODQJ�DWDX�SHQFHOXSDQ�GDODP�
FDLUDQ�VHSHUWL�DUDQJ�DNWLI�GDQ�VXNURVD��3DGD�
EHEHUDSD� NDVXV�� VDWX� MHQLV� SHUODNXDQ�
SHQFHJDKDQ� EURZQLQJ� VHULQJNDOL� WLGDN�
FXNXS� HIHNWLI� VHKLQJJD� NDGDQJ� NDOD�
NRPELQDVL�SHUODNXDQ�SHUOX�GLODNXNDQ��3DGD�
WDQDPDQ� 6LGHULW LV� WURMDQD � %RUQP���
SHQDPEDKDQ� DQWLRNVLGDQ� ���� PJ�/� DVDP�
DVNRUEDW� GDQ� ��� PJ�/� DVDP� VLWUDW� SDGD�
PHGLD�� SHQ\LPSDQDQ� NXOWXU� GDODP� UXDQJ�
JHODS� GDQ� VXENXOWXU� VHFDUD� FHSDW� VHWLDS�
PLQJJX� OHELK� HIHNWLI� GDODP� PHQFHJDK�
EURZQLQJ� GLEDQGLQJNDQ� GHQJDQ� SHUODNXDQ�
WXQJJDO��&RUGXN�	�$NL���������3DGD�WDQDPDQ�
SLU� �3\UXV� FRPPXQLV� /���� NRPELQDVL�
DQWLRNVLGDQ������PJ�/�DVDP�DVNRUEDW�GDQ�
���� PJ�/� DVDP� VLWUDW�� VHEDJDL� SUD�
SHUODNXNDQ� VHODPD� �� MDP� �� 3RO\YLQ\O�
S\UUOLGRQH��393������PJ�/���DUDQJ�DNWLI�����
PJ�/� \DQJ� GLWDPEDKNDQ� SDGD� PHGLD�
VLJQLILNDQ� PHQJXUDQJL� QHNURVLV� GDQ�
EURZQLQJ� �(VPDLO� HW� DO��� ������� 3DGD�
WDQDPDQ� SLVDQJ� VSHVLHV� JUDQG� QDLQH� \DQJ�
EHUJHWDK��EURZQLQJ�PDPSX�GLWHNDQ�GHQJDQ�
SHQDPEDKDQ� DVDP� DVNRUEDW� GHQJDQ�
NRPELQDVL�DVDP�VLWUDW��DUDQJ�DNWLI��F\VWHLQH��
GDQ�VDUL�MDKH�\DQJ�GLEHULNDQ�SDGD�VDDW�SUD�
SHUODNXDQ��0RUIHLQH��������

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL� PHWRGH� SDOLQJ� HIHNWLI� GDODP�
PHQFHJDK�EURZQLQJ�IDVH�LQGXNVL�NDOXV�SDGD�
NXOWXU� PLGULE� �EDJLDQ� SHUWXODQJDQ�� GDXQ�
NORQ�NDUHW�3%�����
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� 3 H Q H O L W L D Q � G L O D N X N D Q � G L �
/DERUDWRULXP�%LRWHNQRORJL��)DNXOWDV�%LRORJL�
8QLYHUVLWDV�*DGMDK�0DGD�<RJ\DNDUWD��VHMDN�
-XQL� KLQJJD� 1RYHPEHU� ������ %DKDQ� GDQ�
PHWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�
PHOLSXWL��

��� %DKDQ�WDQDP�GDQ�VXPEHU�HNVSODQ

%DKDQ� WDQDP� PHQJJXQDNDQ� ELELW�
SROLEDJ�NORQ�NDUHW�3%�����SDGD�VWDGLD�����
SD\XQJ� GDXQ�� %DJLDQ� GDXQ� GLDPELO� GDUL�
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3HQFHJDKDQ�%URZQLQJ�)DVH�,QLVLDVL�.DOXV�3DGD�.XOWXU�0LGULE�'DXQ�.ORQ�.DUHW��+HYHD�EUDVLOLHQVLV�0XHOO��$UJ��3%����

WXQDV� SDGD� XVLD� VHNLWDU� ���� KDUL� VHWHODK�
IOXVK��'DXQ�\DQJ�GLDPELO�DGDODK�\DQJ�WHODK�
EHUZDUQD� KLMDX� VHJDU� �WLGDN� ODJL� EHUZDUQD�
FRNODW� VHSHUWL� IDVH� DZDO� IOXVK�� GDQ� VHKDW��
%LELW�NORQ�NDUHW�3%�����GLSHUROHK�GDUL�%DODL�
3HQHOLWLDQ�*HWDV��6DODWLJD��-DZD�7HQJDK�

��� 3HQ\LDSDQ�HNVSODQ

'DXQ� \DQJ� WHODK� GLDPELO� VHEDJDL�
VXPEHU� HNVSODQ� VHODQMXWQ\D� GLVLDSNDQ� GL�
/DERUDWRULXP�� 3UD� VWHULOLVDVL� GLODNXNDQ�
GHQJDQ�SHQFXFLDQ�GDXQ�GDODP�GHWHUJHQ�FDLU�
GL�EDZDK�DLU�PHQJDOLU��6HWHODK�EHUVLK��GDXQ�
GLSRWRQJ� VHNLWDU� ���� FP�GDQ�GLOHWDNNDQ�GL�
GDODP�HUOHQPH\HU�NHPXGLDQ�GLVWHULOLVDVL�GL�
GDODP�/DPLQDU�$LU�)ORZ��'DXQ�GLVWHULOLVDVL�
GHQJDQ� PHUHQGDP� GDODP� DONRKRO� �����
GLJRMRJ�����PHQLW��NHPXGLDQ�GLELODV�GHQJDQ�
DNXDGHV� VWHULO� �� NDOL�� 6HODQMXWQ\D� GDXQ�
GLUHQGDP� GDODP� &ORUR[� ������� GLNRFRN�
VHODPD� ���� PHQLW� GDQ� GLELODV� GHQJDQ�
DNXDGHV� VWHULO� �� NDOL�� 6HEHOXP� GLWDQDP��
GDXQ�GLSRWRQJ�GL�EDJLDQ�WHSL��KLQJJD�WHUVLVD�
EDJLDQ� PLGULE� DWDX� SHUWXODQJDQQ\D�
GDXQQ\D��VHSDQMDQJ���[�����FP��

��� 3HUODNXDQ�SHQFHJDKDQ�EURZQLQJ

3DGD�SHUODNXDQ�SHUHQGDPDQ�HNVSODQ��
HNVSODQ�GLUHQGDP�GDODP�DVDP�DVNRUEDW�����
PJ�/�VWHULO�GDQ�DUDQJ�DNWLI���J�/�VXNURVD���
J�/�VWHULO�GDQ�GLJR\DQJ�SHUODKDQ�VHODPD����
PHQLW��VHWHODK�LWX�ODQJVXQJ�GLWDQDP�GDODP�
PHGLD�� /DUXWDQ� DVDP� DVNRUEDW� GLVWHULONDQ�
GHQJDQ� PLOLSRUH� ILOWHU� ���� �� GDQ� ODUXWDQ�
VXNURVD�DUDQJ� DNWLI� GL� GDODP� DXWRNODI�
VHEHOXP� GLJXQDNDQ�� 6HWHODK� HNVSODQ�
GLWDQDP� GDODP� PHGLD�� VHODQMXWQ\D�
GLLQNXEDVL�SDGD�NRQGLVL�JHODS�GDQ�GL�EDZDK�
SHQ\LQDUDQ��3HUODNXDQ�VXENXOWXU�EHUXODQJ�
GHQJDQ� PHPLQGDK� WDQDP� HNVSODQ� EDLN�
HNVSODQ� GHQJDQ� SHUODNXDQ� SHUHQGDPDQ�

DVDP� DVNRUEDW� DWDX� DUDQJ� DNWLI�VXNURVD�
PDXSXQ� WDQSD� SHUODNXDQ� SHUHQGDPDQ�
VHWLDS���KDUL�VHEDQ\DN���NDOL�SLQGDK�WDQDP�
GDODP�PHGLD�\DQJ�VDPD��$VDP�DVNRUEDW�GDQ�
DUDQJ� DNWLI� GLSHUROHK� GDUL� 0HUFN� -HUPDQ��
0DWULNV� NRPELQDVL� SHUODNXDQ� GLVDMLNDQ� �
GDODP�7DEHO���

��� .RQGLVL�NXOWXU�GDQ�PHGLD�WDQDP

.XOWXU�VHODQMXWQ\D�GLWHPSDWNDQ�SDGD�
GXD�NRQGLVL� \DLWX� UXDQJ� JHODS�GDQ� WHUDQJ��
5XDQJ�WHUDQJ�GHQJDQ�PHQHPSDWNDQ�NXOWXU�
GL� EDZDK� SHQ\LQDUDQ� ODPSX� 7/� ����� OX[��

R
VXKX��� &�GDQ�NHOHPEDEDQ���������0HGLD�
WDQDP�PHQJJXQDNDQ�PHGLD�06��0XUDVKLJH�
	�6NRRJ��GHQJDQ�SHQDPEDKDQ�DXNVLQ�����'�
��SSP� �����'LFORURSKHQR[\� DFHWLF� DFLG��� S+�
PHGLXP�VHNLWDU���������VHEHOXP�GLDXWRNODI�

R
SDGD� VXKX� ��� &� SDGD� WHNDQDQ� �� DWP��
$XNVLQ�GLSHUROHK�GDUL�0HUFN�-HUPDQ��

��� 5DQFDQJDQ�SHUFREDDQ�GDQ�SHQJDPDWDQ

� 3H U FREDDQ � G L VXVXQ � GHQJDQ �
5DQFDQJDQ� )DNWRULDO� GHQJDQ� ��� ERWRO�
VHEDJDL� XODQJDQ�� WLDS� ERWRO� GLWDQDP�
VHEDQ\DN���HNVSODQ��3HQJDPDWDQ�GLODNXNDQ�
WHUKDGDS�ZDNWX�PXODL�WHUMDGLQ\D�EURZQLQJ��
MXPODK�HNVSODQ�\DQJ�PHQJDODPL�EURZQLQJ��
LQWHQVLWDV� EURZQLQJ� GDQ� ZDNWX� WHUMDGLQ\D�
OHELK� GDUL� ���� WRWDO� HNVSODQ� PHQJDODPL�
EURZQLQJ�\DQJ�GLDPDWL�KLQJJD����+67��KDUL�
VHWHODK�WDQDP���,QWHQVLWDV�EURZQLQJ�GLXNXU�
EHUGDVDUNDQ� NDWHJRUL� GDODP� 7DEHO� ���
3HUODNXDQ� VXENXOWXU� EHUXODQJ� GLDPDWL�
VHWHODK�VXENXOWXU�SHUWDPD�DWDX���+67��'DWD�
LQWHQVLWDV� EURZQLQJ� GLDQDOLVLV� GHQJDQ�
DQDOLVLV�UDJDP�GDUL�5DQFDQJDQ�)DNWRULDO�GDQ�
XML�ODQMXW�GHQJDQ�'XQFDQ�0XOWLSOH�5DQJH�7HVW�
�'057��XQWXN�GDWD�\DQJ�EHUEHGD�Q\DWD�SDGD�
WDUDI�Q\DWD����PHQJJXQDNDQ�VRIWZDUH�6$6�
����

3HUODNXDQ�
7UHDWPHQW�

.RQGLVL�LQNXEDVL�
,QFXEDWLRQ�

7HUDQJ�
/LJKW�

*HODS�
'DUN�

7DQSD�SHUODNXDQ��NRQWURO�� %�� %��
5HQGDP�DVDP�DVNRUEDW� %�� %��
5HQGDP�VXNURVD�DUDQJ�DNWLI� %�� %��
6XENXOWXU�EHUXODQJ� %�� %��
6XENXOWXU�EHUXODQJ��UHQGDP�DVDP�DVNRUEDW� �� %��
6XENXOWXU�EHUXODQJ�UHQGDP��VXNURVD�DUDQJ�DNWLI�� �� %���

�

7DEHO����.RPELQDVL�SHUODNXDQ�SHQFHJDKDQEURZQLQJ�IDVH�LQGXNVL�NDOXV
7DEOH����&RPELQDWLRQ�RI�EURZQLQJ�WUHDWPHQWV�RQ�FDOOXV�LQGXFWLRQ�SKDVH
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� 6HFDUD� XPXP� VHOXUXK� SHUODNXDQ�
PHQXQMXNNDQ� KDVLO� \DQJ� EHUEHGD� Q\DWD�
GHQJDQ�NRQWURO��EDLN�NRQWURO�WHUDQJ�PDXSXQ�
NRQWURO� JHODS�� +DVLO� SHQJDPDWDQ� \DQJ�
GLODNXNDQ� KLQJJD� ��� KDUL� VHWHODK� WDQDP�
�+67��GLVDMLNDQ�GDODP�7DEHO����:DNWX�DZDO�
NHPXQFXODQ� EURZQLQJ� SDOLQJ� ODPD� WHUMDGL�
SDGD�SHUODNXDQ�SHUHQGDPDQ�HNVSODQ�GDODP�
PHGLD�VXNURVD�DUDQJ�DNWLI�\DQJ�GLLQNXEDVL�
GL� UXDQJ� JHODS� GDQ� SHUHQGDPDQ� HNVSODQ�
GDODP� DVDP� DVNRUEDW� \DQJ� GLLQNXEDVL� GL�

UXDQJ� JHODS�� \DLWX� EHUWXUXW�WXUXW� SDGD� ���
GDQ����+67��QLODL� LQL� OHELK�EDLN�GLEDQGLQJ�
NRQWURO� JHODS� GDQ� NRQWURO� WHUDQJ�� :DNWX�
!���� HNVSODQ� PHQJDODPL� EURZQLQJ�
PHQXQMXNNDQ� SHUODNXDQ� VXENXOWXU�
EHUXODQJ� \DQJ� GLLQNXEDVL� GL� UXDQJ� WHUDQJ�
PHQXQMXNNDQ�ZDNWX�\DQJ�OHELK�FHSDW��\DLWX�
��� +67� GDQ� QLODL� LQL� PDVLK� OHELK� EDLN�
GLEDQGLQJ�GHQJDQ�NRQWURO�JHODS�GDQ�NRQWURO�
WHUDQJ� \DQJ�PDVLQJ�PDVLQJ� WHUMDGL� SDGD� ��
+67��3HUODNXDQ�SHUHQGDPDQ�HNVSODQ�GDODP�
DVDP� DVNRUEDW� \DQJ� GLLQNXEDVL� GL� UXDQJ�
JHODS�GDQ�NRPELQDVLQ\D�GHQJDQ�VXENXOWXU�
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��� ����� 6HOXUXK�EDJLDQ�HNVSODQ�PHQJDODPL�EURZQLQJ�
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EHUXODQJ� PHQXQMXNNDQ� WLGDN� WHUMDGL�
EURZQLQJ� KLQJJD� ���� GDUL� WRWDO� MXPODK�
HNVSODQ��+DVLO�WHUVHEXW�PHQHJDVNDQ�EDKZD�
SHUODNXDQ� SHUHQGDPDQ� GDODP� ODUXWDQ�
DQWLRNVLGDQ�GDQ�SHQHPSDWDQ�HNVSODQ�GDODP�
UXDQJ�JHODS�PDPSX�PHPSHUODPEDW�ZDNWX�
NHPXQFXODQ�EURZQLQJ��5DWD�UDWD�LQWHQVLWDV�
EURZQLQJ�WHUHQGDK�GLFDSDL�SDGD�SHUODNXDQ�
SHUHQGDPDQ�HNVSODQ�GDODP�DVDP�DVNRUEDW�
\DQJ� GLLQNXEDVL� GL� UXDQJ� JHODS� GDQ�
NRPELQDVLQ\D�GHQJDQ�SHUODNXDQ�VXENXOWXU�
EHUXODQJ�� \DLWX� EHUWXUXW�WXUXW� VHEDQ\DN�
����� GDQ� ���� GDQ� QLODL� LQL� Q\DWD� OHELK�
UHQGDK�GDULSDGD�SHUODNXDQ�ODLQQ\D��-XPODK�
WRWDO�HNVSODQ�\DQJ�PHQJDODPL�EURZQLQJ�MXJD�
OHELK� UHQGDK� SDGD� SHUODNXDQ� SHUHQGDPDQ�
HNVSODQ� GDODP� DVDP� DVNRUEDW� \DQJ�
GLLQNXEDVL� GL� UXDQJ� JHODS� DWDX� GHQJDQ�
NRPELQDVL� VXENXOWXU� EHUXODQJ� \DLWX�
VHEDQ\DN� ����� +DVLO� SHUFREDDQ� LQL� MXJD�
PHQXQMXNNDQ� EDKZD� KDPSLU� VHOXUXK�
HNVSODQ� \DQJ� GLSHUODNXNDQ� WDQSD� DVDP�
DVNRUEDW� PHQJDODPL� EURZQLQJ� OHELK� FHSDW�
GHQJDQ�LQWHQVLWDV�\DQJ�OHELK�WLQJJL�

� *DPEDU���PHQXQMXNNDQ�SHUEHGDDQ�
ZDNWX� DZDO� PXQFXOQ\D� EURZQLQJ� GHQJDQ�
ZDNWX� !���� HNVSODQ�PHQJDODPL� EURZQLQJ�

GLDQWDUD� VHOXUXK� SHUODNXDQ�� :DNWX� DZDO�
NHPXQFXODQ� EURZQLQJ� SDOLQJ� ODPD� WHUMDGL�
SDGD�SHUODNXDQ�SHUHQGDPDQ�HNVSODQ�GDODP�
VXNURVD�DUDQJ� DNWLI� \DQJ� GLLQNXEDVL� GL�
UXDQJ�JHODS��6$�*��\DLWX�SDGD����+67��QLODL�
LQL� WLGDN� MDXK� EHUEHGD� GHQJDQ� SHUODNXDQ�
SHUHQGDPDQ�HNVSODQ�GDODP�DVDP�DVNRUEDW�
\DQJ�GLLQNXEDVL�GL�UXDQJ�JHODS��$$�*��\DLWX�
SDGD� ��� +67�� .HGXD� SHUODNXDQ� WHUVHEXW�
PHQXQMXNNDQ� ZDNWX� DZDO� EURZQLQJ� \DQJ�
OHELK� ODPD� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�
JHODS� GDQ� NRQWURO� WHUDQJ�� \DLWX� EHUWXUXW�
WXUXW� SDGD� �� GDQ� �� +67�� :DNWX� !����
HNVSODQ� PHQJDODPL� EURZQLQJ� WLGDN� WHUMDGL�
SDGD�SHUODNXDQ�SHUHQGDPDQ�HNVSODQ�GDODP�
DVDP� DVNRUEDW� \DQJ� GLLQNXEDVL� GL� UXDQJ�
JHODS� �$$�*�� GDQ� NRPELQDVLQ\D� GHQJDQ�
VXENXOWXU� EHUXODQJ� �6.�$$�*��� NDUHQD�
HNVSODQ� \DQJ�PHQJDODPL�EURZQLQJ� NXUDQJ�
GDUL������

� *DPEDU���PHQXQMXNNDQ�SHUEHGDDQ�
SHUVHQWDVH�LQWHQVLWDV�EURZQLQJ�GDQ�MXPODK�
HNVSODQ�\DQJ�PHQJDODPL�EURZQLQJ�GLDQWDUD�
VHOXUXK� SHUODNXDQ�� 3DGD� SHUODNXDQ� \DQJ�
PHQJDODPL�LQWHQVLWDV�EURZQLQJ�WLQJJL�� MXJD�
GLLNXWL� WLQJJLQ\D� MXPODK� HNVSODQ� \DQJ�
PHQJDODPL� EURZQLQJ�� ,QWHQVLWDV� EURZQLQJ�
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.HWHUDQJDQ� �5HPDUNV�� �� +67�+DUL� 6HWHODK� 7DQDP� �'$&�'D\� $IWHU� &XOWXUH��� .7�.RQWURO� 7HUDQJ� �&RQWURO� RI� /LJKW�
WUHDWPHQW���.*�.RQWURO�*HODS��&RQWURO�RI�'DUN�WUHDWPHQW���$$�7�$VDP�$VNRUEDW�7HUDQJ��$VFRUELF�$FLG�
/LJKW� WUHDWPHQW��� $$�*�$VDP� $VNRUEDW�*HODS� �$VFRUELF� $FLG�'DUN� WUHDWPHQW��� 6$�7�6XNURVD�$UDQJ�
DNWLI�7HUDQJ� �6XFURVH�$FWLYDWHG� FKDUFRDO�OLJKW� WUHDWPHQW��� 6$�*�6XNURVD�$UDQJ� DNWLI�*HODS�
�6XFURVH�$FWLYDWHG�FKDUFRDO�GDUN�WUHDWPHQW���6.�7�6XENXOWXU�EHUXODQJ�7HUDQJ��5HSHDWHG�VXEFXOWXUH�
/LJKW� FRQGLWLRQ��� 6.�*�6XENXOWXU� EHUXODQJ�*HODS� �5HSHDWHG� VXEFXOWXUH�'DUN� FRQGLWLRQ��� 6.�$$�
*�6XENXOWXU�EHUXODQJ�$VDP�$VNRUEDW�*HODS��5HSHDWHG�VXEFXOWXUH�$VFRUELF�DFLG�'DUN�FRQGLWLRQ���6.�
6$�*�6XENXOWXU� EHUXODQJ�6XNURVD�$UDQJ� DNWLI�*HODS� �5HSHDWHG� VXEFXOWXUH�6XFURVH�$FWLYDWHG�
FKDUFRDO�'DUN�FRQGLWLRQ���

*DPEDU����3HUEHGDDQ�DQWDU�SHUODNXDQ�SDGD�ZDNWX�DZDO�EURZQLQJ�GDQ�ZDNWX�!����HNVSODQ�
PHQJDODPL�EURZQLQJ

)LJXUH���� 'LIIHUHQFHV�DPRQJ�WUHDWPHQWV�RQ�HDUO\�WLPH�RI�EURZQLQJ�DQG�WLPH�RI�!����H[SODQWV�
EURZQLQJ

3HQFHJDKDQ�%URZQLQJ�)DVH�,QLVLDVL�.DOXV�3DGD�.XOWXU�0LGULE�'DXQ�.ORQ�.DUHW��KHYHD�%UDVLOLHQVLV�0XHOO��$UJ��3%����
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WHUHQGDK� GLFDSDL � SDGD� SHU ODNXDQ�
SHUHQGDPDQ�HNVSODQ�GDODP�DVDP�DVNRUEDW�
\DQJ�GLLQNXEDVL�GL�UXDQJ�JHODS��$$�*��\DLWX�
VHEDQ\DN������GHQJDQ�MXPODK�HNVSODQ�\DQJ�
PHQJDODPL� EURZQLQJ� KDQ\D� ����� +DVLO�
WHUVHEXW� WLGDN� EHUEHGD� Q\DWD� GHQJDQ�
SHUODNXDQ�VXENXOWXU�EHUXODQJ�SHUHQGDPDQ�
HNVSODQ� GDODP� DVDP� DVNRUEDW� \DQJ�
GLLQNXEDVL� GL� UXDQJ� JHODS� �6.�$$�*�� \DLWX�
���� GHQJDQ� QLODL� MXPODK� HNVSODQ� \DQJ�
PHQJDODPL�EURZQLQJ� VDPD� \DLWX� VHEDQ\DN�
�����'DWD�WHUVHEXW�PHQXQMXNNDQ�KDVLO�\DQJ�
EHUEHGD� Q\DWD� GHQJDQ� NRQWURO� WHUDQJ� GDQ�
NRQWURO�JHODS�

+DVLO� SHQJDPDWDQ� PHQXQMXNNDQ�
SHUODNXDQ� DVDP� DVNRUEDW� \DQJ� GLLQNXEDVL�
GDODP� UXDQJ� JHODS� PHQXQMXNNDQ� KDVLO�
WHUEDLN� XQWXN� NHVHOXUXKDQ� UHVSRQ��:DNWX�
WHUMDGLQ\D� EURZQLQJ� \DQJ� ODPD� ���� +67���
LQWHQVLWDV�EURZQLQJ�OHELK�UHQGDK���������GDQ�
SHUVHQWDVH� HNVSODQ� \DQJ� PHQJDODPL�
EURZQLQJ�PDPSX�GLWHNDQ�KLQJJD������+DVLO�
WHUVHEXW� PHQHJDVNDQ� EDKZD� SHUHQGDPDQ�

HNVSODQ� GDODP� DVDP� DVNRUEDW� WHUEXNWL�
FXNXS�HIHNWLI�PHQDQJJXODQJL�EURZQLQJ�IDVH�
LQGXNVL�NDOXV�SDGD�NXOWXU�PLGULE�GDXQ�NORQ�
NDUHW� 3%� ����� 3HUHQGDPDQ� HNVSODQ� DVDP�
DVNRUEDW�WLGDN�KDQ\D�PHQJHNVSRVH�HNVSODQ�
SDGD�VHQ\DZD�UHGXNVL�WHWDSL�MXJD�SDGD�S+�
UHQGDK�� 3DGD� S+� GL� EDZDK� ��� GLNHWDKXL�
DNWLYLWDV� HQ]LP� 332� �3RO\SKHQRO� 2[LGDVH��

���
PHQXUXQ�NDUHQD�UHGXNVL�GDUL�&X PHQMDGL�

�
PRQRQXFOHDU�FRSSHU��&X ��SDGD�VLVL�DNWLIQ\D��
DWDX� NHKLODQJDQ� UDQWDL� FRSSHU� SDGD� VLVL�
DNWLIQ\D��DWDX�EHUKXEXQJDQ�GHQJDQ�UHGXNVL�
VHQ\DZD� TXLQRQ� PHQMDGL� GLIHQRO� �$USLWD��
6XEURWR�� 3LQDNL�� 	� %LG\XW�� ������� 3DGD�
WDQDPDQ� NDUHW�� DNWLYLWDV� 332� WHUMDGL� SDGD�
UHQWDQJ�S+�������GHQJDQ�DNWLYLWDV�RSWLPDO�
W H U M D G L � S D G D � S + � � � � 0 X K DPD G � �
&KLUDSRQJVDWRQNXO��	�&KXUQJFKRZ���������
332�GLODSRUNDQ�WHUGDSDW�SDGD�IUDNVL�OXWRLG�
GDQ� SDUWLNHO� )UH\�:\VVOLQJ� \DQJ� WHUGDSDW�
SDGD�SHPEXOXK�ODWHNV��EDKNDQ�SDGD�OXWRLG�
GLWHPXNDQ� KLQJJD� �²��� NDOL� OHELK� WLQJJL�
GLEDQGLQJNDQ� SDGD� SDUWLNHO� )UH\�:\VVOLQJ�
�6DNGDSLSDQLFK�	�5RMUXWKDL���������6HSHUWL�
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.HWHUDQJDQ� �5HPDUNV�� �� +67�+DUL� 6HWHODK� 7DQDP� �'$&�'D\� $IWHU� &XOWXUH��� .7�.RQWURO� 7HUDQJ� �&RQWURO� RI� /LJKW�
WUHDWPHQW���.*�.RQWURO�*HODS��&RQWURO�RI�'DUN�WUHDWPHQW���$$�7�$VDP�$VNRUEDW�7HUDQJ��$VFRUELF�$FLG�
/LJKW� WUHDWPHQW��� $$�*�$VDP� $VNRUEDW�*HODS� �$VFRUELF� $FLG�'DUN� WUHDWPHQW��� 6$�7�6XNURVD�$UDQJ�
DNWLI�7HUDQJ� �6XFURVH�$FWLYDWHG� FKDUFRDO�OLJKW� WUHDWPHQW��� 6$�*�6XNURVD�$UDQJ� DNWLI�*HODS�
�6XFURVH�$FWLYDWHG�FKDUFRDO�GDUN�WUHDWPHQW���6.�7�6XENXOWXU�EHUXODQJ�7HUDQJ��5HSHDWHG�VXEFXOWXUH�
/LJKW� FRQGLWLRQ��� 6.�*�6XENXOWXU� EHUXODQJ�*HODS� �5HSHDWHG� VXEFXOWXUH�'DUN� FRQGLWLRQ��� 6.�$$�
*�6XENXOWXU�EHUXODQJ�$VDP�$VNRUEDW�*HODS��5HSHDWHG�VXEFXOWXUH�$VFRUELF�DFLG�'DUN�FRQGLWLRQ���6.�
6$�*�6XENXOWXU� EHUXODQJ�6XNURVD�$UDQJ� DNWLI�*HODS� �5HSHDWHG� VXEFXOWXUH�6XFURVH�$FWLYDWHG�
FKDUFRDO�'DUN�FRQGLWLRQ���'DWD�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�WLGDN�EHUEHGD�Q\DWD�SDGD�WDUDI�Q\DWD����
�GDWD�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW�3 ������

*DPEDU����3HUEHGDDQ�LQWHQVLWDV�EURZQLQJ�GDQ�MXPODK�HNVSODQ�\DQJ�PHQJDODPL�EURZQLQJ�
GLDQWDUD�VHOXUXK�SHUODNXDQ�

)LJXUH���� 'LIIHUHQFHV� DPRQJ� WUHDWPHQWV� RQ� EURZQLQJ� LQWHQVLW\� DQG� QXPEHU� RI� EURZQLQJ�
H[SODQWV�

$GPRMR�GDQ�,QGULDQWR
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GLNHWDKXL��SHPEXOXK�ODWHNV�DGD�GL�VHOXUXK�
EDJLDQ� WDQDPDQ� NDUHW�� WHUPDVXN� SDGD�
EDJLDQ�PLGULE�GDXQ�\DQJ�GLJXQDNDQ�VHEDJDL�
HNVSODQ�� �332�� GLNHWDKXL� WHUGDSDW� SDGD�
GDXQ�� ELML� GDQ� VXVSHQVL� VHO� GDUL� WDQDPDQ�
NDUHW� +HYHD� EUDVLOLHQVLV�� GLPDQD� FDWHFKRO�
GLWHPXNDQ� SDOLQJ� EDQ\DN� VHEDJDL� VSHVLILN�
VXEVWUDWQ\D� �0XKDPDG� HW� DO��� �������
'LDQWDUD� LQKLELWRU� 332� \DQJ� GLXML� SDGD�
WDQDPDQ� UDPEXWDQ� �1HSKHOLXP� ODSSDFHXP�
/���� LQKLELWRU� \DQJ� HIHNWLI� XQWXN� FDWHFKRO�
VHEDJDL�VXEVWUDWQ\D�DGDODK�DVDP�DVNRUEDW�
�+DTXH�� $O�-DVVDEL�� 6DDG�� 	� 6DW\DNHHUWK\��
������

0HNDQLVPH� SHQFHJDKDQ� EURZQLQJ�
GDSDW� GLOLKDW� SDGD� *DPEDU� ��� 6HSHUWL�
GLNHWDKXL�� RNVLJHQ� GLEXWXKNDQ� GDODP�
DNWLYLWDV�UHVSLUDVL��$NWLYLWDV�UHVSLUDVL�GDSDW�

PHQJDNLEDWNDQ�PXQFXOQ\D�UDGLNDO�RNVLJHQ�
E H E D V � � \ D Q J � G D S D W � P H P L F X �
GHNRPSDUWHPHQLVDVL��SHFDKQ\D�YDNXROD�GDQ�
SODVWLGD� GL� GDODP� VHO�� \DQJ� PHQ\HEDENDQ�
DNWLIQ\D� HQ]LP� 332� \DQJ� DNKLUQ\D�
PHQ\HEDENDQ� SHQFRNODWDQ� MDULQJDQ�
�EURZQLQJ��� 6HQ\DZD� DQWLRNVLGDQ� EHUSHUDQ�
GDODP� PHQDQJNDS� UDGLNDO� RNVLJHQ� EHEDV�
V H K L Q J J D � P D P S X � P H Q F H J D K �
G H N RPS D U W HP H Q L V D V L � \ D Q J � E L V D �
PHQJDNWLINDQ� HQ]LP� 332� �9HOWPDQ� 	�
3HSSHOHQERV�� ������� $VDP� DVNRUEDW�
EHUSHUDQ�GDODP�PHUXEDK�UDGLNDO�WRFRSKHU\O�
PHQMDGL� VHPL�GHK\GURDVFRUELF� DFLG��
VHKLQJJD�WLGDN�EHUSHUDQ�GDODP�PHPEHQWXN�
VHQ\DZD� KLGURJHQ� SHURNVLGD� \DQJ� EHUVLIDW�
WRNVLN��*DPEDU����

3DGD� NXO W LYDU � WDQDPDQ� SLU � �
SHQDPEDKDQ� ���� PJ�/� DVDP� DVNRUEDW�

�

�

*DPEDU����0HNDQLVPH�SHQFHJDKDQ�EURZQLQJ�
ROHK�VHQ\DZD�DQWLRNVLGDQ

)LJXUH���� %URZQLQJ� SUHYHQWLRQ� PHFKDQLVP�
E\�DQWLR[LGDQW�FRPSRXQG

6XPEHU� �6RXUFH��� 9HOWPDQ� 	� 3HSSHOHQERV��
����

*DPEDU���� ,QWHUDNVL� DQWDUD� $$� �$VDP�
$VNRUEDW�� GDQ� *6+� �EHQWXN�
UHGXNVL� GDUL� JOXWDWKLRQH�� GDODP�
PHQJXEDK� VHQ\DZD� UDGLNDO�
WRFRSKHU\O�

)LJXUH���� ,QWHUDFWLRQ�EHWZHHQ�$$��$VFRUELF�
$FLG�� DQG� *6+� �JOXWDWKLRQH�
UHGXFWLRQ� IRUP�� RQ� FKDQJLQJ� RI�
UDGLFDO�WRFRSKHU\O�

3HQFHJDKDQ�%URZQLQJ�)DVH�,QLVLDVL�.DOXV�3DGD�.XOWXU�0LGULE�'DXQ�.ORQ�.DUHW��KHYHD�%UDVLOLHQVLV�0XHOO��$UJ��3%����
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6NRU�
6FRUH�

(NVSODQ�EURZQLQJ�
%URZQLQJ�H[SODQW�

.HWHUDQJDQ�
5HPDUNV�
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�

�

�

%URZQLQJ� WLGDN� WHUMDGL� SDGD� VHOXUXK� EDJLDQ�

HNVSODQ�� DWDX� KDQ\D� VHGLNLW� GL� EDJLDQ� WHUWHQWX�
VDMD�� VHSHUWL� EDJLDQ� VDODK� VDWX� VLVL� GDXQ�� DWDX�
EDJLDQ� NHFLO� GDUL� WDQJNDL� GDXQ� \DQJ� PHOLSXWL�
NXUDQJ�GDUL�VHSHUHPSDW�EDJLDQ�HNVSODQ��
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�

�

�

%URZQLQJ� WHUMDGL� SDGD� VHNLWDU� VHSHUHPSDW�

KLQJJD� NXUDQJ� GDUL� VHWHQJDK� EDJLDQ� HNVSODQ��
VHSHUWL�VHEDJLDQ�NHGXD�VLVL�GDXQ��GDQ�VHEDJLDQ�
NHFLO�GDUL�WDQJNDL�GDXQ��
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�

�
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%URZQLQJ� WHUMDGL� SDGD� VHWHQJDK� KLQJJD� OHELK�

GDUL� VHWHQJDK� EDJLDQ� HNVSODQ�� QDPXQ� NXUDQJ�
GDUL� WLJD� SHUHPSDW� EDJLDQ� HNVSODQ�� VHSHUWL�
VHEDJLDQ� EHVDU� NHGXD� VLVL� GDXQ� GDQ� VHEDJLDQ�
NHFLO�GDUL�WDQJNDL�GDXQ��
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�

���������� �

�

�

�

%URZQLQJ� WHUMDGL�SDGD�WLJD�SHUHPSDW�DWDX�OHELK�

GDUL� WLJD� SHUHPSDW� EDJLDQ� HNVSODQ�� QDPXQ�
NXUDQJ� GDUL� VHOXUXK� EDJLDQ� HNVSODQ�� VHSHUWL�
KDPSLU� NVHOXUXKDQ� NHGXD� VLVL� GDXQ� GDQ�
VHEDJLDQ� EHVDU� GDUL� WDQJNDL� GDXQ�� DWDX�
VHEDOLNQ\D��
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����� �

�

�

�

%URZQLQJ� WHUMDGL� SDGD� VHOXUXK� EDJLDQ� HNVSODQ��

VHSHUWL�NHGXD�VLVL�GDXQ�GDQ�WDQJNDL�GDXQ��

�

�

�

�

7DEHO����� 6NRU�LQWHQVLWDV�EURZQLQJ�GDUL�WHUHQGDK�KLQJJD�WHUWLQJJL
7DEOH����6FRUH�RI�EURZQLQJ�LQWHQVLW\�IURP�ORZHVW�WR�KLJKHVW�OHYHO

$GPRMR�GDQ�,QGULDQWR
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VHODPD����PHQLW�VHEHOXP�VWHULOLVDVL�WHUEXNWL�
GDSDW� PHQJXUDQJL� LQWHQVLWDV� EURZQLQJ�
�-DUWRRGHK��'DYDU\QHMDG��7HKUDQLIDU��.DYHK��
	�%LVKHK�� �������(OLPLQDVL�EURZQLQJ� SDGD�
H N V S O D Q � W D Q DPDQ � % � � K X L O O H Q V L V �
PHQJJXQDNDQ� EDJLDQ� QRGDO�� MXJD� HIHNWLI�
GLJXQDNDQ� ���� PJ�/� DVDP� DVNRUEDW�
�1GDNLGHPL��0QHQH\�� 	� 1GDNLGHPL�� �������
3DGD� WDQDPDQ� OHFL� �/LWFKL� FKLQHQVLV� VRQQ���
SHQFHOXSDQ� HNVSODQ� GDODP� DVDP� DVNRUEDW�
VHWHODK�SHOXNDDQ��VDQJDW�HIHNWLI�PHQJXUDQJL�
L Q W H Q V L W D V � E U RZQ L Q J � � V H G DQJNDQ �
SHQDPEDKDQ�DUDQJ�DNWLI�WLGDN�EHUSHQJDUXK��
+DO�WHUVHEXW�GLGXJD�NDUHQD�DUDQJ�DNWLI�OHELK�
EHUSHQJDUXK� WHUKDGDS� SHQ\HUDSDQ� QXWULVL�
PHGLD� GLEDQGLQJNDQ� SHQ\HUDSDQ� SROLIHQRO�
SDGD�HNVSODQ��3DQNDM��3DQGH\��	�5R\���������
6HQDGD�GHQJDQ�KDVLO�UHYLHZ�\DQJ�GLODNXNDQ�
ROHK�,RQLWD��������SDGD�EHEHUDSD�WDQDPDQ��
XUXWDQ� LQKLELWRU� \DQJ� SDOLQJ� HIHNWLI� XQWXN�
PHQJKDPEDW� DNWLYLWDV� 332� \DLWX� �� DVDP�
DVNRUEDW�� DVDP� VLWUDW�� /�F\VWHLQH� GDQ�
VRGLXP�PHWDELVXOILW�� +DVLO� SHQHOLWLDQ� SDGD�
WDQDPDQ� VHODGD� � �/DFWXFD� VDWLYD� /�� FY�

,FHEHUJ
��� VDODK� VDWX� JHQ� NXQFL� \DQJ�
EHUSHUDQ� GDODP� MDOXU� ELRVLQWHVLV� DVDP�
DVNRUED W � � / �JD ODF W RQR �� �� � O D F W RQH �
GHK\GURJHQDVH� �/�*DO/'+��� WHUHNVSUHVL��
2YHUHNVSUHVL� GDUL� /�*DO/'+� PHQ\HEDENDQ�
DNXPXODVL�DVDP�DVNRUEDW�GDQ�PHQJXUDQJL�
LQWHQVLWDV� EURZQLQJ� � SDGD� GDXQ� VHODGD�
VHWHODK� GLSRWRQJ�� +DO� LQL� PHPEXNWLNDQ��
DGDQ\D� SHUDQ� DVDP� DVNRUEDW� HQGRJHQ�
VHEDJDL� DJHQ� SHQFHJDK�EURZQLQJ� �/DQGL� HW�
DO���������

�
� 6NRU LQJ� LQWHQVLWDV� EURZQLQJ �
GLVDMLNDQ� GDODP� 7DEHO� ��� 3DGD� EHEHUDSD�
NDVXV�� VHNDOLSXQ� HNVSODQ� PHQJDODPL�
EURZQLQJ� SDGD� DZDO� ZDNWX�� QDPXQ� WLGDN�
PHQJKDPEDW�NHPXQFXODQ�NDOXV��GDQ�NHWLND�
EURZQLQJ� VHPDNLQ� PHQLQJNDW� NDOXV� WLGDN�
PDPSX� EHUNHPEDQJ� OHELK� ODQMXW� \DQJ�
DNKLUQ\D�WXUXW�PHQJDODPL�EURZQLQJ�

.(6,038/$1�'$1�6$5$1

3HQFHJDKDQ� EURZQLQJ� IDVH� LQGXNVL�
NDOXV�SDGD�NXOWXU�PLGULE�GDXQ�NORQ�3%�����
EHUKDVLO� GLODNXNDQ� KLQJJD� ���� GHQJDQ�
LQWHQVLWDV� EURZQLQJ� KDQ\D� ����� SDGD�
SHUODNXDQ�SHUHQGDPDQ�DVDP�DVNRUEDW�VWHULO�
����PJ�/�VHODPD����PHQLW�VHEHOXP�WDQDP�
GDQ� NXOWXU� GLLQNXEDVL� GDODP� UXDQJ� JHODS�
KLQJJD�WHUEHQWXN�NDOXV��.DOXV� IULDEHO�\DQJ�
WHODK� WHUEHQWXN� GLVDUDQNDQ� VHJHUD�
GLVXENXOWXU�SDGD�PHGLXP�GLIHUHQVLDVL�NDOXV�

XQWXN� PHQFHJDK� WHUMDGLQ\D� EURZQLQJ�
VXVXODQ� DNLEDW� WHUODOX� ODPD� EHUDGD� GDODP�
PHGLXP�\DQJ�VDPD�

'$)7$5�3867$.$

$USLWD��6���6XEURWR��'���3LQDNL��%���	�%LG\XW��
%�� �������� ,QKLELWLRQ� RI� SRO\SKHQRO�
R[LGDVH� LQ� EDQDQD�� DSSOH� DQG�
PXVKURRP� E\� XVLQJ� GL I IHUHQW�
DQWLEURZQLQJ� DJHQWV� XQGHU� GLIIHUHQW�
FRQGLWLRQV�� ,QW�� -�� &KHP�� 6FL��� ������
6����6����� 'LDNVHV� WDQJJDO� �� -XQL�
� � � � � G D U L �
ZZZ�VDGJXUXSXEOLFDWLRQV�FRP�&RQWH
QW3DSHU��������B)RUPDW�SGI

&RUGXN��1���	�$NL��&�� �������� ,QKLELWLRQ� RI�
E U R Z Q L Q J � S U R E O H P � G X U L Q J �
PLFURSURSDJDWLRQ� RI� 6LGHULWLV� WURMDQD�
%RUQP��DQ�HQGHPLF�PHGLFLQDO�KHUE�RI�
7XUNH\�� 5RPDQLDQ� %LRWHFKQRORJLFDO�
/HWWHUV�� ������� ����������� 'LDNVHV�
W D Q J J D O � � � - X Q L � � � � � � G D U L � �
ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ��
��������

(VPDLO��$��/��*���+DJJDJ��/��)���%DUDNDW��0��
1���)DUDJ��.��0���=D\HG��1��6���	�)RXDG��
$��$�� ���������'LUHFW�HIIHFW�RI�PHGLXP�
W\SHV�� H[SODQW� W\SH� DQG� DQWLR[LGDQW�
WUHDWPHQWV� RQ� PLFURSURSDJDWLRQ� RI�
3\UXV��/HFRQWµ��0LGGOH�(DVW�-RXUQDO�RI�
$JULFXOWXUH� 5HVHDUFK�� ������ ���������
'LDNVHV� WDQJJDO� �� -XQL� ����� GDUL�
ZZZ�FXUUHVZHE�FRP�PHMDU�PHMDU���
�����������SGI

+DTXH��$��0��7��(���$O�-DVVDEL��6���6DDG��$���	�
6DW\DNHHUWK\�� �������� %LRFKHPLFDO�
VWXGLHV�RQ�WKH�FKDUDFWHUV�RI�SRO\SKHQRO�
R[LGDVH� IURP� UDPEXWDQ� �1HSKHOLXP�
ODSSDFHXP� /��� 3HHO�� 0LGGOH�(DVW�
-RXUQDO� RI� 6FLHQWLILF� 5HVHDUFK�� �������
��������GRL���������LGRVL�PHMVU��
����������������

,RQLWD��(����������3ODQW�SRO\SKHQRO�R[LGDVHV��
LVRODWLRQ� DQG� FKDUDFWHUL]DWLRQ��
, Q Q R Y D W L Y H � 5 R P D Q L D Q � ) R R G �
%LRWHFKQRORJ\�� ���� ������ 'LDNVHV�
W D Q J J D O � � � - X Q L � � � � � � G D U L �
KWWS���ZZZ�ELRDOLPHQW�XJDO�UR�HMRXU
QDO�KWPO�

3HQFHJDKDQ�%URZQLQJ�)DVH�,QLVLDVL�.DOXV�3DGD�.XOWXU�0LGULE�'DXQ�.ORQ�.DUHW��KHYHD�%UDVLOLHQVLV�0XHOO��$UJ��3%����
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-DUWRRGHK�� 6�� 9��� 'DYDU\QHMDG�� *K�� +���
7HKUDQLIDU��$���.DYHK��+���	�%LVKHK��+��
$����������5HGXFLQJ�EURZQLQJ�SUREOHP�
LQ� PLFURSURSDJDWLRQ� RI� WKUHH� SHDU�
FXOWLYDUV��6HEUL��6KHNDUL� DQG�1DWDQ]��
&XUU��2SLQ��$JULF����������²����'LDNVHV�
W D Q J J D O � � � - X Q L � � � � � � G D U L � �
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLF
DWLRQ����������

-RKQ��.��6���%KDW��6��*���	�3UDVDGD�5DR���8��-��
6 � � � � � � � � � � % L R F K H P L F D O �
FKDUDFWHUL]DWLRQ�RI�VDS��ODWH[��RI�D�IHZ�
L Q G L D Q � P D Q J R � Y D U L H W L H V � �
3K\WRFKHPLVWU\�� ������� ��²���� GRL��
��������6��������������������

/DQGL��0���)DPEULQL��0���%DVLOH��$���6DOYLQL��
0��� *XLGL�� /��� 	� 3XJOLHVL�� &�� ��������
2YHU� H[SUHVVLRQ� RI� /�JDODFWRQR�����
ODFWRQH� GHK\GURJHQDVH� �/�*DO/'+��
JHQH� FRUUHODWHV� ZLWK� LQFUHDVHG�
DVFRUEDWH� FRQFHQWUDWLRQ� DQG� UHGXFHG�
EURZQLQJ�LQ�OHDYHV�RI�/DFWXFD�VDWLYD�/��
DIWHU� FXWWLQJ�� 3ODQW� &HOO�� 7LVVXH� DQG�
2UJDQ�&XOWXUH��3&72&�����������������
GRL���������V���������������\�

0HOOLGRX��,���%XWV��.���+DWRXP��'���+R��4��7���
-RKQVWRQ�� -�� :��� :DWNLQV�� &�� %���
6FKDIIHU�� 5�� -��� *DSSHU�� 1�� (���
*LRYDQQRQL�� -�� -��� 5XGHOO�� '�� 5���
+HUWRJ��0��/��$��7��0���	�1LFRODL��%��0��
������� � 7UDQVFULSWRPLF� HYHQWV�
DVVRFLDWHG� ZLWK� LQWHUQDO� EURZQLQJ� RI�
DSSOH�GXULQJ�SRVWKDUYHVW�VWRUDJH��%0&�
3ODQW� %LRORJ\ � � ���� ���� ���S���
GRL���������V���������������[�

0RUIHLQH�� (�� $�� � �������� (IIHFW� RI� DQWL�
EURZQLQJ�RQ�LQLWLDWLRQ�SKDVH�RI�0XVD�
VSHFLHV�JUDQG�QDLQH�LQ�YLWUR��-RXUQDO�RI�
)RUHVW�3URGXFWV�	�,QGXVWULHV�����������
����'LDNVHV�WDQJJDO���-XQL������GDUL�
U H V H D U F K S X E � R U J � M R X U Q D O �
�MISL�QXPEHU�YRO��QR��YRO��QR��
��SGI

0XKDPDG�� 1��� &KLUDSRQJVDWRQNXO�� 1��� 	�
&KXUQJFKRZ�� 1�� �������� 'HIHQVH�
UHODWHG�SRO\SKHQRO�R[LGDVH�IURP�+HYHD�
E UDV L O L HQV L V � F H O O � VXVSHQV LRQ � �
SXULILFDWLRQ� DQG� FKDUDFWHUL]DWLRQ��
-RXUQDO� $SSOLHG� %LRFKHPLVWU\� DQG�
%LRWHFKQRORJ\�� �������� ��������� GRL��
��������V���������������]�

1GDNLGHPL��&��)���0QHQH\��(���	�1GDNLGHPL��
3��$����������(IIHFWV�RI�DVFRUELF�DFLG�LQ�
FRQWUROOLQJ� OHWKDO�EURZQLQJ� LQ� LQ�YLWUR�
FXOWXUH�RI�%UDK\ODHQD�KXLOOHQVLV�XVLQJ�
QRGDO� VHJPHQWV��$PHULFDQ� -RXUQDO� RI�
3ODQW� 6FLHQFHV�� ������ ��������� GRL��
��������DMSV�����������

3DQNDM��.���3DQGH\��6��.���	�5R\��.��$����������
$VFRUELF � DQG� F L WU LF � DF LGV� LQ�
FRPELQDWLRQ� UHVROYH� WKH� SUREOHPV�
HQFRXQWHUHG� LQ� PLFUR�SURSDJDWLRQ� RI�
OLWFKL� IURP�VKRRW� WLSV��-RXUQDO� RI�&HOO�
DQG� 7LVVXH� 5HVHDUFK�� ������� �����
������'LDNVHV�WDQJJDO���-XQL������GDUL�
ZZZ�WFUMRXUQDOV�FRP�WUBSDVWDEVWUDFW
�SKS"YLG ��

6DNGDSLSDQLFK��-��7���	�5RMUXWKDL��3���������
0ROHFXODU�VWUXFWXUH�RI�QDWXUDO�UXEEHU�
DQG�LWV�FKDUDFWHULVWLFV�EDVHG�RQ�UHFHQW�
H Y L G H Q F H � � , Q � 5 � � 6 D PP R X U � �
%LRWHFKQRORJ\�� PROHFXODU� VWXGLHV� DQG�
QRYHO�DSSOLFDWLRQV�IRU�LPSURYHG�TXDOLW\�
RI� KXPDQ� OLIH�� �S����������� 5LMHND�
&URDWLD��,QWHFK�

5X�� =��� /DL�� <��� ;X�� &��� 	� /L�� /�� ��������
3RO\SKHQRO�R[LGDVH��332��LQ�HDUO\�VWDJH�
RI� EURZQLQJ� RI� 3KDODHQRSVLV� OHDI�
H[SODQWV�� -RXUQDO� RI� $JULFXOWXUDO�
6 F L H Q F H � � � � � � � � � � � � � � �
GRL���������MDV�Y�Q�S���

9HOWPDQ��5��+���	�3HSSHOHQERV��+��:����������
$� SURSRVHG� PHFKDQLVP� EHKLQG� WKH�
GHYHORSPHQW� RI� LQWHUQDO� EURZQLQJ� LQ�
S H D U V � �3\ U X V � & RPPXQ L V � F Y � �
&RQIHUHQFH���$FWD�+RUW����������������
G R L � � � � � � � � � � � $ F W D + R U W L F � �
�����������

$GPRMR�GDQ�,QGULDQWR


