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$QWLR[LGDQW�&RPSRQHQWV� DQG�$QWLR[LGDQW�$FWLYLW\� RI�'DWH�)UXLWV��'DWH�
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-RXUQDO�RI�0LFURELRORJ\�5HVHDUFK����������
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&DYDOLHUL�� 6�-��� ,�'�� 5DQNLQ��� 5�-�� +DUEHFN��� 5�6�� 6DXWWHU��� <�6�� 0F&DUWHU��� 6�(��
6KDUS��� -�+�� 2UWH]��� GDQ� &�$�� 6SLHJHO�� ������ 0DQXDO� RI� $QWLPLFURELDO�
6XVFHSWLELOLW\�7HVWLQJ��$PHULFDQ�6RFLHW\�IRU�0LFURELRORJ\��86$���

&KXQ��2�.��.LP��'�2��/HH��&�<��� ������$JULF�)RRG�&KHP��6XSHUR[LGH�5DGLFDO�
6FDYHQJLQJ�$FWLYLW\�RI�7KH�0DMRU�3RO\RKHQROV�LQ�)UHVK�3OXPV��

&RZDQ�� 0�0��� ������ 3ODQW� 3URGXFWV� DV� $QWLPLFURELDO� $JHQWV�� &OLQLFDO�
0LFURELRORJ\�5HYLHZV�����������±������

&RZDQ��0���������3ODQW�3URGXFWV�DV�$QWLPLFURELDO�$JHQWV��&OLQLFDO�0LFURELRORJ\�
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&XVKQLH�� 7�3� 	� /DPE�� $�-��� ������ $QWLPLFURELDO� $FWLYLW\� RI� )ODYRQRLGV��
,QWHUQDWLRQDO�-RXUQDO�RI�$QWLPLFURELDO�$JHQWV����������������

'HSNHV� 5,�� ������3DUDPHWHU� 6WDQGDU� 8PXP� (NVWUDN� 7XPEXKDQ� 2EDW��&HWDNDQ�
3HUWDPD��'HSDUWHPHQ�.HVHKDWDQ�5,��-DNDUWD���������
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(YDQV�� :�&��� ������ 7UHDVH� DQG� (YDQV� 3KDUPDFRJQRV\� HGLVL� NH����� 6DXQGHUV�
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)UXLW� 6HHG� �3KRHQL[� GDFW\OLIHUD��� &KDUDFWHULVDWLRQ� DQG�4XDQWLILFDWLRQ� E\�
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+DUERQH�� -�%��� ������ 0HWRGH� )LWRNLPLD� 3HQXQWXQ� &DUD� 0RGHUQ� 0HQJDQDOLVLV�

7XPEXKDQ��QG�(GLWLRQ��7HUMHPDKDQ�.��3DGPDZLQDWD�GDQ�,��6RHGLUR�� ,7%��
%DQGXQJ��

+RHO]�� /�9�%�� +RUWD�� %�$�&�� $UDXMR�� -�4�� $OEXTXHUTXH�� 0�*�� $OHQFDVWUR��5�%��
6LOYD�� -�)�0�� �����µ� 4XDQWLWDWLYH� 6WUXFWXUH$FWLYLW\� 5HODWLRQVKLSV�
RI�$QWLR[LGDQW�3KHQROLF�&RPSRXQGV�� -��&KHP��3KDUP��5HV����� ���� �� ����
������

+RXJKWRQ��3��-���5DPDQ��$���������/DERUDWRU\�+DQGERRN�IRU�7KH�)UDFWLQDWLRQ�RI�
1DWXUDO�([WUDFW��/RQGRQ��7KRPVRQ�6FLHQFH��

+XDQJ��'���2X��%���3ULRU��5�/���������7KH�&KHPLVWU\�%HKLQG�$QWLR[LGDQW�&DSDFLW\�
$VVD\V��-��$JULF��)RRG��&KHP�����������������

+XOLVHODQ�� <��0��� 5XQWXZHQH� 0D[�� 5�� -��� :HZHQJNDQJ� '�� 6��� ������ $NWLYLWDV�
$QWLRNVLGDQ� (NVWUDN� (WDQRO�� (WLO� $VHWDW� GDQ� Q�+HNVDQD� GDUL� 'DXQ�
6HVHZDQXD� �&OHURGHQGURQ� VTXDPDWXP� 9DKO���� -XUQDO� ,OPLDK� )DUPDVL�
8165$7�����,661������������

,VZDUD�$��������6HQVLWLYLWDV�(VFKHULFKLD�FROL�7HUKDGDS�$QWLELRWLN�0HWURQLGD]ROH��
7KH��QG�8QLYHUVLW\�5HVHDUFK�&RORTXLXP��,661������������

-DZHW]�� (��� 0HOQLFN�� -�/��� DQG� $GHOEHUJ�� (�$��� ������0LNURELRORJL� .HGRNWHUDQ�
(GLVL� ,�� 'LWHUMHPDKNDQ� ROHK� 1XJURKR�� (��� GDQ� 0DXODQ\�� 5�)�� SHQHUELW�
%XNX�.HGRNWHUDQ�(*&��-DNDUWD��

.KDVEXOODK�� .��� ������ .DMLDQ� .DUDNWHULVWLN� )XQJVLRQDO� 3URGXN� (WDQROLVLV�
&DPSXUDQ� &32� �&UXGH� 3DOP� 2LO�� GDQ� 3.2� �3DOP� .HUQHO� 2LO�� 3DGD�
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5HDNVL� (WDQROLVLV� 7LQJNDW� 'XD�� 7HVLV�� 0DJLVWHU� 7HNQRORJL� ,QGXVWUL�
3HWDQLDQ�8QLOD��%DQGDU�ODPSXQJ���������

.KXQDLIL��0���������8ML�$NWLYLWDV�$QWLEDNWHUL�(NVWUDN�'DXQ�%LQDKRQJ��$QUHGHUD�
FRUGLIROLD� �WHQ��� 6WHHQLV�� 7HUKDGDS� %DNWHUL� 6WDSK\ORFRFFXV� DXUHXV� GDQ�
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7UHDWPHQW�RI�6DOPRQHOOD�,QIHFWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�$QWLPLFURELDO�
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0HLOLVD�� ������ 8ML� DNWLYLWDV� $QWLEDNWHUL� GDQ� )RUPXODVL� GDODP� 6HGLLDDQ� � .DSVXO�
GDUL� (NVWUDN� (WDQRO� 5LPSDQJ� 7XPEXKDQ� 7HPXODZDN� �&XUFXPD�
;DQWKRUUKL]D�5R[E��7HUKDGDS�%HEHUDSD�%DNWHUL��6NULSVL��6DUMDQD�)DUPDVL�
8QLYHUVLWDV�6XPDWUD�8WDUD��0HGDQ���

0RVKL��0��-���0EZDPER�=��+���������6RPH�3KDUPDFRORJLFDO�3URSHUWLV�RI�([WUDFW�
RI�7HUPLQDOLD�VHULFHD�URRWV��-RXUQDO�(WKQRSKDUPDFHXWLFDO��������������

0XO\DGL�� 0��� :XU\DQWL��� GDQ� 3XUERZDQWLQLQJUXP�� 5�� 6��� ������ .RQVHQWUDVL�
+DPEDW�0LQLPXP� �.+0�� .DGDU� 6DPSHO� $ODQJ�DODQJ� �,PSHUDWD�
F\OLQGULFDO�� GDODP�(WDQRO�0HODOXL�0HWRGH� 'LIXVL� &DNUDP��&KHP� ,QIR�� �
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1DWKHHU��6�(���&��6HNDU���3��$PXWKDUDM���0��6\HG�$EGXO�5DKPDQ�DQG�.��.HUR]��
.KDQ��������(YDOXDWLRQ�RI�$QWLEDFWHULDO�$FWLYLW\�RI�0RULQGD�FLWULIROLD���
9LWH[� WULIROLD� DQG� &KURPRODHQD� RGRUDWD�� $IULFDQ� MRXUQDO� RI� 3KDUPDF\�
DQG�3KDUPDFRORJ\��������������������

1XQHV�� ;�3��� ������ %LRORJLFDO� 2[LGDWLRQ� DQG� $QWLR[LGDQW� $FWLYLW\� RI� 1DWXUDO�
3URGXFWV��8QLYHUVLW\�)HGHUDO�6DR�)UDQVLVFR��%UD]LO���������

1XUFDK\DQWL� $JXVWLQD�� '�� 5��� 'HZL� /��� 7LPRWLXV� .� +��� ������ $NWLYLWDV�
$QWLRNVLGDQ� GDQ� $QWLEDNWHUL� (NVWUDN� 3RODU� GDQ� 1RQ� 3RODU� %LML� 6HODVLK�
�2FLPXP�VDQFWXP�/����-RXUQDO�7HNQRORJL�GDQ�,QGXVWUL�3DQJDQ�����������
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'HWHUPLQDWLRQ�RI�$QWLR[LGDQW�&DSDFLW\�DQG�3KHQROLF�LQ�)RRGV�DQG�'LHWDU\�
6XSSOHPHQWV�� -RXUQDO� RI� $JULFXOWXUDO� DQG� )RRG� &KHPLVWU\�� ��� �� �����
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5DKPDZDWL�$��������.DQGXQJDQ�)HQRO�7RWDO�(NVWUDN�%XDK�0HQJNXGX��0RULQGD�
FLWULIROLD���6NULSVL� )DNXOWDV�.HGRNWHUDQ�3URJUDP�6WXGL�3HQGLGLNDQ�'RNWHU�
8,��-DNDUWD�

5DXKD�� -�� 3��� 5HPHV�� 6��� +HLQRQHQ�� 0��� +RSLD�� $��� .DKNRKHQ�� 0��� .XMDOD�� 7���
9XRUHOD�� 3��� ������ $QWLPLFURELDO� (IIHFWV� RI� )LQQLVK� 3ODQW� ([WUDFW�
&RQWDLQLQJ� )ODYRQRLGV� DQG� 2WKHU� 3KHQROLF� &RPSRXQGV�� ,QWHUQDWLRQDO�
-RXUQDO�RI�)RRG�0LFURELRORJ\������������

5DYLVKDQNHU� 5�� 5DXW� 6� 9��� ������ 6WXGLHV� RQ� $QWLEDFWHULDO� &RPSRXQGV� IURP�
0HWKDQROLF� ([WUDFW� RI�%DUN� RI� 3KRHQL[�'DFW\OLIHUD� DQG� ,WV�$SSOLFDWLRQV��
,QWHUQDWLRQDO�-RXUQDO�R�3KDP�5HVHDUFK�DQG�+HDOWK�6FLHQFHV��������������
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5HIGDQLWD�� ������ 3ROD� .HSHNDD� .XPDQ� 7HUKDGDS� $QWLELRWLN� GL� 5XDQJ� ,QWHQVLI�
5XPDK�6DNLW�)DWPDZDWL�7DKXQ������������0DNDUD�.HVHKDWDQ����

5LVHW� .HVHKDWDQ� 'DVDU�� ������ -DNDUWD� �� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�
.HVHKDWDQ��'HSDUWHPHQ�.HVHKDWDQ��5HSXEOLN�,QGRQHVLD��

5LVPDULQL��� $QZDU�� =��� 0HGMDQL�� $��� ������ 3HUEDQGLQJDQ� (IHNWLILWDV� .OLQLV�
.ORUDPIHQLNRO�GDQ�7LDPIHQLNRO�GDODP�3HQJREDWDQ�7LIRLG�SDGD�$QDN��6DUL�
3HGLDWUL�����������������

5L]DO�� 6��� 'HZL�� +��� 8WRPR�� 7�� 3��� ������ 3HQJDUXK� -HQLV� 3HODUXW� 7HUKDGDS�
$NWLYLWDV� $QWLEDNWHUL� (NVWUDN� 'DJLQJ� GDQ� %LML� %XDK� %LQWDUR� �&HUEHUD�
PDQJDV�/����-XUQDO�7HNQRORJL�,QGXVWUL�	�+DVLO�3HUWDQLDQ����������

6DPEDGD�� '�/�(��� ������ 8ML� $NWLYLWDV� $QWLRNVLGDQ� 0HQJJXQDNDQ� 5DGLNDO� ����
GLIHQLO���SLNULOKLGUD]LO� �'33+�� GDQ� 3HQHWDSDQ� .DQGXQJDQ� )HQROLN� 7RWDO�
)UDNVL� $LU� (NVWUDN� (WDQRO� 'DXQ� 6HODVLK� �2FLPXP� VDQFWXP� /��� VNULSVL��
8QLYHUVLWDV�6DQDWD�'KDUPD��<RJ\DNDUWD��

6DSDUD�7�8��:DZRUXQWX�2�� -XOLDWUL��(IHNWLYLWDV�$QWLEDNWHUL�(NVWUDN�'DXQ�3DFDU�
$LUQ� �,PSDWLHQV� EDOVDPLQD� /��� 7HUKDGDS� 3HUWXPEXKDQ� 3RUSK\URPRQDV�
JLQJLYDOLV� -XUQDO�,OPLDK�)DUPDVL���������,661������������

6DUL�$QQD�.���������3HQHWDSDQ�.DGDU�)HQROLN�7RWDO�GDQ�)ODYRQRLG�7RWDO�(NVWUDN�
%HUDV�+LWDP��2U\]D�VDWLYD�/��GDUL�.DOLPDQWDQ�6HODWDQ��-XUQDO�,OPLDK�,EQX�
VLQD������� � ���������

6HDUV��%HQMDPLQ���6SHDU��/LVD���6DHQ]�5RGULJR���������0LNURELRORJL�	�,PXQRORJL��
%XNX�.HGRNWHUDQ�(*&��-DNDUWD��������

6MDKLG�� /�� 5��� ������ ,VRODVL� GDQ� ,GHQWLILNDVL� )ODYRQRLG� GDUL� 'DXQ� 'HZDQGDUX�
�(XJHQLD�XQLIORUD�/����8QLYHUVLWDV�0XKDPPDGL\DK�6XUDNDUWD��6XUDNDUWD��

6XPDWKL�� 3� GDQ� 3DUYDWKL��$��� ������$QWLPLFFURELDO� DFWLYLW\� RI� VRPHH� WUDGLWLRQDO�
PHGLFDO�SODQWV��-RXUQDO�0HGLFDO�3ODQW�5HVHDUFK������� �����������

6XQGDU� 5DQMLWKD�� '�� 9��� 6HJDUDQ� *��� 6KDQNDU� 6��� 6HWWX�� 6��� 5DYL�� /��� ������
%LRDFWLYLW\� RI�3KRHQL[� GDFW\OLIHUD�6HHG� DQG� LWV� 3K\WRFKHPLFDO�$QDO\VLV��
,QWHUQDWLRQDO�-RXUQDO�RI�*UHHQ�3KDUPDF\�����������

6XVDQWL��$��� ������'D\D�$QWLEDNWHUL� 6DUL�(WDQRO�'DXQ�%HOXQWDV� �3OXFKHD� LQGLFD
/��� WHUKDGDS�(VFKHULFKLD�FROL� VHFDUD� ,Q�YLWUR�� -XUQDO�)DNXOWDV�.HGRNWHUDQ�
+HZDQ�8QLYHUVLWDV�$LUODQJJD��
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6XVDQWR��6XGUDMDW��	�5��5XJD���������6WXGL�.DQGXQJDQ�%DKDQ�$NWLI�7XPEXKDQ��
0HUDQWL� 0HUDK� �6KRUHD� OHSURVXOD� 0LT�� 6HEDJDL� 6XPEHU� 6HQ\DZD�
$QWLEDNWHUL��0XODZDUPDQ�6FLHQWLILH��������������±�����

7DKLU�0��0XIOLKXQQD�$��6\DIULDQWL��������3HQHQWXDQ�.DGDU�)HQROLN�7RWDO�(NVWUDN�
(WDQRO� 'DXQ� 1LODP� �3RJRVWHPRQ� FDEOLQ� %HQWK��� 'HQJDQ� 0HWRGH�
6SHNWURIRWRPHWUL�89�9,6��-XUQDO�)LWRIDUPDND�,QGRQHVLD�������

7MD\�� 7DQ� +RDQ� GDQ� .LUDQD� 5DKDUGMD�� ������ 2EDW�2EDW� 3HQWLQJ� .KDVLDW��
3HQJJXQDDQ� GDQ�(IHN�(IHN� 6DPSLQJQ\D��(GLVL�.HHQDP��37�� (OH[�0HGLD�
.RPSXWLQGR��-DNDUWD�

7U\� $UGLWD� )��� ������ 8ML� 6HQVLWLYLWDV� $QWLELRWLND� 7HUKDGDS� %DNWHUL� 3HQ\HEDE�
'LDUH� GL� 3XVNHVPDV� 0DQJDVD� .RWD� 0DNDVVDU�� 6NULSVL� -XUXVDQ� )DUPDVL�
),.(6��8,1�$ODXGGLQ�0DNDVDU��0DNDVDU���

7XPEHODND�� $��� ������ 7DWDODNVDQD� 'HPDP� 7LIRLG� 3DGD� $QDN�� -DNDUWD� �� %DODL�
3HQHUELW�,NDWDQ�'RNWHU�$QDN�,QGRQHVLD�).8,��

8VZDWXQ��1���������$NWLYLWDV�$QWLEDNWHUL�GDUL�(NVWUDNVL�%HUWLQJNDW�%LML�6HPDQJND�
�&LWUXOOXV� ODQDWXV�� WHUKDGDS� 6DOPRQHOOD� W\SKL� 6NULSVL�� )DNXOWDV�
.HGRNWHUWHUDQ�GDQ�,OPX�LOPX�.HVHKDWDQ�8QVRHG��3XUZRNHUWR��

9LUDQGD��3�0���������3HQJXMLDQ�NDQGXQJDQ�6HQ\DZD�\DQJ�WHUGDSDW�GDODP�7RPDW��
8QLYHUVLWDV�,QGRQHVLD��-DNDUWD���


