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PHQJJXQDNDQ�FRQYHQLHQFH�VDPSOLQJ�\DQJ�PHOLEDWNDQ�SDVLHQ�GHQJDQ�XONXV�NDNL�GLDEHWHV�
PHOLWXV��'LDEHWLF�)RRW�8OFHU���')8��GHQJDQ�WRWDO�VDPSHO�\DQJ�PHOLEDWNDQ�����RUDQJ�UH�
VSRQGHQ��\DQJ�GLODNXNDQ�GL�UXDQJDQ�GHSDUWPHQW�UDZDW�MDODQ�EHGDK�5XPDK�6DNLW�:DQJD\D�
VHUWD�NOLQLN�SHUDZDWDQ�OXND�GL�%DOL�,QGRQHVLD��'DWD�GLNXPSXONDQ�PHQJJXQDNDQ�NXHVLRQHU�
'LDEHWLF�)RRW�8OFHU�6FDOH-6KRUW�)RUP��')6-6)��GDQ�,QGHSHQGHQW�W-WHVW�GLJXQDNDQ�XQWXN�
PHPDKDPL� JDPEDUDQ� NXDOLWDV� KLGXS� DQWDUD� SHUHPSXDQ� GDQ� ODNL-ODNL� GHQJDQ� ')8��
3HQHOLWLDQ�LQL�VXGDK�PHQGDSDWNDQ�LMLQ�HWLN�ROHK�NRPLWH�HWLN�8QLYHUVLWDV�8GD\DQD� 
+DVLO���.DUDNWHULVWLN�UHVSRQGHQ�SHUHPSXDQ��Q ��������������GDQ�ODNL-ODNL��Q �������������
.XDOLWDV� KLGXS� VHEDJLDQ� EHVDU� PHPLOLNL� NXDOLWDV� KLGXS� UHQGDK� \DQJ� EXUXN� \DLWX� �����
�Q �������������GDQ�NXDOLWDV�KLGXS�\DQJ�OHELK�EDLN�\DLWX��!����>Q ���������@��6NRU�UDWD-
UDWD�NXDOLWDV�KLGXS�SDGD�SDVLHQ�GHQJDQ�')8������������ 
.HVLPSXODQ�� /DNL-ODNL� GDQ� SHUHPSXDQ� SDGD� SDVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV�PHOLWXV�
PHQXQMXNNDQ� NXDOLWDV� KLGXS� SHUHPSXDQ� OHELK� UHQGDK� GDULSDGD� ODNL-ODNL� GHQJDQ� GLDEHWHV�
PHOLWXV��')8���.HOXDUJD�GLKDUDSNDQ�WHWDS�PHPRWLYDVL�GDQ�PHQGXNXQJ�SDVLHQ�DJDU�GDSDW�
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SHQHOLWLDQ� \DQJ� WHODK� GLGDSDW�� 3DVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV�PHOLWXV�� EDLN� ODNL-ODNL�
PDXSXQ�SHUHPSXDQ�PHUXSDNDQ�VXDWX�KDO�\DQJ�SHUOX�NLWD�SHUKDWLNDQ�� 
 
.DWD�.XQFL���8ONXV�.DNLN�'LDEHWHV�0HOOLWXV��-HQLV�NHODPLQ��GDQ�.XDOLWDV�+LGXS 
 
$%675$&7 
%DFNJURXQG��4XDOLW\�RI�/LIH��4R/��RU�4XDOLW\�RI�/LIH�RI�SDWLHQWV�ZLWK�GLDEHWLF�XOFHU�GLD�
EHWHV�LV�ZRUVH��WKDQ�SDWLHQWV�ZLWK�'LDEHWHV�0HOOLWXV��'0��ZLWKRXW�IRRW�XOFHUV�LQ�WKH�JHQ�
HUDO�SRSXODWLRQ��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�VWXG\�WKH�GHVFULSWLRQ�RI�4XDOLW\�RI�/LIH�
�TXDOLW\�RI�OLIH��LQ�SDWLHQWV�ZLWK�'LDEHWLF�)RRW�8OFHU��')8��LQ�%DOL�� 
0HWKRGV��'HVFULSWLYH�GHVLJQ�E\�GLVFXVVLQJ�FURVV�VHFWLRQDO��6DPSOLQJ�WHFKQLTXHV�ZHUH�UH�
FUXLWHG� XVLQJ� FRQYHQLHQFH� VDPSOLQJ� LQYROYLQJ� GLDEHWLF� IRRW� XOFHU� SDWLHQWV� ZLWK� GLDEHWHV�
PHOOLWXV��')8��ZLWK�D�WRWDO�VDPSOH�LQYROYLQJ�����UHVSRQGHQWV��3HUIRUPHG�LQ�WKH�:DQJD\D�
+RVSLWDO�VXUJLFDO�RXWSDWLHQW�URRP�DQG�ZRXQG�FDUH�LQ�%DOL�,QGRQHVLD��'DWD�ZHUH�FROOHFWHG�
XVLQJ�D�'LDEHWLF�)RRW�8OFHU�6FDOH-6KRUW�)RUP��')6-6)��TXHVWLRQQDLUH�DQG�,QGHSHQGHQW�W-
WHVW�ZDV�XVHG�WR�FROOHFW�DVVHVVPHQWV�RI�TXDOLW\�RI�OLIH�EHWZHHQ�ZRPHQ�DQG�PHQ�ZLWK�')8� 

 
-851$/�5,6(7�.(6(+$7$1�1$6,21$/ 

sK>͘�ϰ�EK͘�ϭ�,ĂůĂŵĂŶ�ϴ-ϭϯ� 
W�-�/^^E�͗�ϮϱϴϬ-ϲϭϳϯ 
��–�/^^E�͗�Ϯϱϰϴ-ϲϭϰϰ 

�ǀĂŝůĂďůĞ�KŶůŝŶĞ�ŚƩƉ͗ͬͬŽũƐ͘ŝƚĞŬĞƐ-ďĂůŝ͘ĂĐ͘ŝĚͬŝŶĚĞǆ͘ƉŚƉͬũƌŬŶͬŝŶĚĞǆ 



 

�-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO��� 

 

/$7$5�%(/$.$1*� 
)HGHUDVL� GLDEHWHV� LQWHUQDVLRQDO�

PHQXQMXNNDQ� EDKZD� WHODK�PHQFDSDL� VHNLWDU�
����MXWD�RUDQJ�GHZDVD�\DQJ�GLGLDJQRVLV�SHQ�
\DNLW� GLDEHWHV� PHOLWXV� GL� GXQLD� SDGD� WDKXQ�
������ GDQ� GLSHUNLUDNDQ� DNDQ� PHQFDSDL� ����
MXWD� SDGD� WDKXQ� ����� �2JXUWVRYD� HW� DO���
������� 3DVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV�
PHOLWXV� �'LDEHWLF� )RRW�8OFHU� �� ')8�� GDSDW�
PHPSHQJDUXKL� ���� VHXPXU� KLGXS� PHUHND��
���� GDUL� PHUHND� DNDQ� PHQJDODPL� WUDXPD�
\DQJ� EHUNHSDQMDQJDQ�� ���� DNDQ�
PHQGDSDWNDQ� NHODLQDQ� SDGD� NDNL� �6HQ��
&KDNUDERUW\��	�'H��������GDQ�NHPXGLDQ�LQL�
DNDQ� PHPSHQJDUXKL� SDVLHQ� XQWXN�
PHQJDODPL� DPSXWDVL� HNVWUHPLWDV� EDZDK�
�3HWHU-5LHVFK�� ������� 'L� ,QGRQHVLD�� SUHYD�
OHQVL� SDVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV�
PHOLWXV��������<XVXI�HW�DO���������� 
4XDOLW\� RI� OLIH� �NXDOLWDV� KLGXS�� SDGD�

SDVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV� PHOLWXV�
�'LDEHWLF� )RRW� 8OFHU� �� ')8�� OHELK� EXUXN�
XQWXN� VHPXD� GRPDLQ� GLEDQGLQJNDQ� GHQJDQ�
SRSXODVL� XPXP�� GDQ� OHELK� UHQGDK� SDGD�
SDVLHQ� GHQJDQ� GLDEHWHV� WDQSD� XONXV� NDNL�
�*DUFLD-0RUDOHV� HW� DO��� ������� 6HEXDK�
SHQHOLWLDQ�PHQJXQJNDSNDQ�EDKZD�XONXV�NDNL�
GLDEHWHV� PHOLWXV� �'LDEHWLF� )RRW� 8OFHU� ��
')8�� VHFDUD� � � VLJQLILNDQ� PHUXVDN� NXDOLWDV�
KLGXS� GDQ� GDSDW� EHUGDPSDN� SDOLQJ� EHVDU�
WHUNDLW� GHQJDQ� HPRVL�� NHXDQJDQ�� KLEXUDQ��
GDQ� DNWLYLWDV� VHKDUL-KDUL� �$EEDVVL�� +DVVLQH��
&KHLNK�� 	� %RXILD�� ������� *HQGHU� DGDODK�
VDODK� VDWX� IDNWRU� \DQJ� GDSDW�PHPSHQJDUXKL�
NXDOLWDV�KLGXS�GL�DQWDUD�SDVLHQ�GHQJDQ�GLDEH�
WHV� PHOOLWXV�� 8QWXN� SDVLHQ� GHQJDQ� ')8��
ZDQLWD�WDPSDNQ\D�PHQJDODPL�NXDOLWDV�KLGXS�
\DQJ� OHELK� UHQGDK� GDULSDGD� ODNL-ODNL�� 6DWX�
VWXGL� GL� 6SDQ\RO� PHQJXQJNDSNDQ� EDKZD�
ZDQLWD� GHQJDQ� XONXV� NDNL� GLDEHWHV� PHOLWXV�
PHPLOLNL�VNRU�OHELK�UHQGDK�XQWXN�VHPXD�GR�
PDLQ�4R/�WHUPDVXN�NHVHKDWDQ�XPXP��IXQJVL�
ILVLN��EDWDVDQ�SHUDQ�ILVLN��EDWDVDQ�SHUDQ�HPR�
VLRQDO�� YLWDOLWDV�� NRQGLVL� PHQWDO�� UDVD� VDNLW��

GDQ�IXQJVL�VRVLDO�GDULSDGD�ODNL-ODNL� �*DUFLD-
0RUDOHV�HW�DO���������� 

3HUEHGDDQ� SHUVHSVL� WHQWDQJ� FLWUD� WXEXK�
DQWDUD� ODNL-ODNL� GDQ� SHUHPSXDQ� GDSDW�
PHPSHQJDUXKL�NXDOLWDV�KLGXS�PHUHND��6WXGL�
LQL�PHQHPXNDQ�EDKZD�NXDOLWDV�KLGXS�GL�DQ�
WDUD� SHUHPSXDQ� GHQJDQ� ')8� VHFDUD� VLJQLI�
LNDQ� OHELK� EXUXN� GDULSDGD� ODNL-ODNL� GHQJDQ�
')8�XQWXN� VHPXD�GRPDLQ�� 3HQHOLWLDQ� VHEH�
OXPQ\D� MXJD�PHPLOLNL� WHPXDQ� \DQJ� NRQVLV�
WHQ�� 6DWX� VWXGL� GLODNXNDQ� GL� ,QGLD��
PHQJJXQDNDQ� VWXGL� FURVV� VHFWLRQDO� XQWXN�
PHQLODL� +HDOWK� 5HODWLYH� 4XDOLW\� RI� /LIH�
�+54R/�� GHQJDQ� NXHVLRQHU� 'LDEHWHV� 'H�
SHQGHQW�4XDOLW\�RI�/LIH�XQWXN�SDVLHQ�GHQJDQ�
')8��Q� ������2OHK�VHEDE�LWX��SHQHOLWLDQ�LQL�
DNDQ�PHPEDQWX�PHQMDZDE�DGDQ\D�JDPEDUDQ�
NXDOLWDV� KLGXS� DQDWDUD� SHUHPSXDQ� GDQ� ODNL-
ODNL�SDGD�SDVLHQ�GHQJDQ�XONXV�GLDEHWHV�PHOL�
WXV��')8��� 

 
0(72'(� 

'HVDLQ� GHVNULSWLI� GHQJDQ� SHQGHNDWDQ�
FURVV� VHFWLRQDO�� 7HNQLN� VDPSHO� GLUHNUXW�
PHQJJXQDNDQ� FRQYHQLHQFH� VDPSOLQJ� \DQJ�
PHOLEDWNDQ�SDVLHQ�GHQJDQ�XONXV�NDNL�GLDEHWHV�
PHOLWXV��'LDEHWLF�)RRW�8OFHU� ��')8��GHQJDQ�
WRWDO� VDPSHO� \DQJ� PHOLEDWNDQ� ���� RUDQJ� UH�
VSRQGHQ�� \DQJ� GLODNXNDQ� GL� UXDQJDQ� GHSDUW�
PHQW�UDZDW�MDODQ�EHGDK�5XPDK�6DNLW�:DQJD�
\D�VHUWD�NOLQLN�SHUDZDWDQ�OXND�GL�%DOL�,QGRQH�
VLD�� 'DWD� GLNXPSXONDQ� PHQJJXQDNDQ�
NXHVLRQHU� 'LDEHWLF� )RRW� 8OFHU� 6FDOH-6KRUW�
)RUP� �')6-6)��� 8QWXN� PHQJLGHQWLILNDVL�
NDUDNWHULVWLN� VRVLR-GHPRJUDILV� GDQ� NOLQLV�
PHQJJXQDNDQ� DQDOLVLV� GHVNULSWLI� VHSHUWL� UDWD-
UDWD�� 6WDQGDU� 'HYLDVL� �6'��� GDQ� GLVWULEXVL�
IUHNXHQVL�� 8QWXN� GDWD� NRQWLQ\X� GLDQDOLVLV�
PHQJJXQDNDQ�PHDQ�GDQ�VWDQGDU�GHYLDVL��6'���
GDQ� XQWXN� GDWD� NDWHJRULNDO� GLJXQDNDQ� GLVWUL�
EXVL� IUHNXHQVL�� ,QGHSHQGHQW� W-WHVW� GLJXQDNDQ�
XQWXN� PHPDKDPL� SHUEHGDDQ� NXDOLWDV� KLGXS�
DQWDUD�SHUHPSXDQ�GDQ�ODNL-ODNL�GHQJDQ�')8�� 

 

8GD\DQD�8QLYHUVLW\�(WKLFV�&RPPLWWHH� 
5HVXOWV�� &KDUDFWHULVWLFV� RI� IHPDOH� UHVSRQGHQWV� �Q�  � ����� �������� DQG� PDOH� �Q�  � ����
�������� 4XDOLW\� RI� OLIH� PRVWO\� KDV� D� ORZ� TXDOLW\� RI� OLIH� WKDW� LV� SRRU� ������ >Q�  � �����
�����@��DQG�D�EHWWHU�TXDOLW\�RI�OLIH��!�����>Q� ����������@��7KH�PHDQ�VFRUH�RI�TXDOLW\�RI�
OLIH�ZDV������������&RQFOXVLRQ��0DOH�DQG�IHPDOH�SDWLHQWV�ZLWK�GLDEHWHV�PHOOLWXV�IRRW�XO�
FHUV�VKRZ�D�ORZHU�TXDOLW\�RI�OLIH�IRU�ZRPHQ�WKDQ�PHQ�ZLWK�GLDEHWHV�PHOOLWXV��')8���)DPL�
OLHV�DUH�H[SHFWHG� WR�FRQWLQXH� WR�PRWLYDWH�DQG�VXSSRUW�SDWLHQWV� WR�SDUWLFLSDWH� LQ�UHOLJLRXV�
DFWLYLWLHV�RU�RWKHU�SRVLWLYH�DFWLYLWLHV� 
 
.H\ZRUGV��GLDEHWLF�IRRW�XOFHU��JHQGHU��DQG�TXDOLW\�RI�OLIH 
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+$6,/� 
.DUDNWHULVWLN�5HVSRQGHQ� 
 
7DEHO����$QDOLVD�GHVNULSVL�VRVLR-GHPRJUDILN�
SHVHUWD�GHQJDQ�XONXV�NDNL�GLDEHWHV�PHOLWXV�

�')8��GL�,QGRQHVLD��Q ����RUDQJ��� 

%HUGDVDUNDQ� SDGD� WDEHO� GL� DWDV� DGD� ����
RUDQJ�\DQJ�GLUHNUXW�GDODP�SHQHOLWLDQ�LQL��'DUL�
KDVLO� SHQHOLWLDQ�� GLGDSDWNDQ� KDVLO� SHUHPSXDQ�
GHQJDQ�')8��Q� ��������������GDQ�ODNL-ODNL�
GHQJDQ�')8��Q� �������������8VLD� UDWD-UDWD�
SHVHUWD� DGDODK� ������ WDKXQ�� 0D\RULWDV�
PHQJDQXW�+LQGX����������/DNL-ODNL�PHPLOLNL�
SHUVHQWDVH� \DQJ� OHELK� WLQJJL� �������� GDUL�
VWDWXV�EHNHUMD�GDULSDGD�SHUHPSXDQ����������S�
�������� 6HEDJLDQ� EHVDU� SHVHUWD� GLUHNUXW� GDUL�
GHSDUWHPHQ� UDZDW� MDODQ� EHGDK� 5XPDK� 6DNLW�
�������� GLEDQGLQJNDQ� GHQJDQ� .OLQLN�
SHUDZDWDQ�OXND���������GL�%DOL�� 

 
7DEHO����.DUDNWHULVWLN�.OLQLV�GLDQWDUD�SH�

VHUWD� GHQJDQ� XONXV� NDNL� GLDEHWHV� PHOLWXV�
�')8� 

8QWXN�NDUDNWHULVWLN�NOLQLV��UDWD-UDWD�GXUDVL�
GLDEHWHV� PHOLWXV� � DGDODK� ������� \DQJ�
PHQJXQJNDSNDQ� SHUEHGDDQ� VLJQLILNDQ� VHFDUD�
VWDWLVWLN� DQWDUD� SHUHPSXDQ� GDQ� ODNL-ODNL�

GHQJDQ� ')8� �S� ������� GL� PDQD� SHUHPSXDQ�
PHPLOLNL�GXUDVL�OHELK�ODPD�GDULSDGD�ODNL-ODNL��
5HQWDQJ� GXUDVL� ')8� DGDODK� ��-��� EXODQ���
$GD� MXJD� SHUEHGDDQ� \DQJ� VLJQLILNDQ� VHFDUD�
VWDWLVWLN� XQWXN� GXUDVL� XONXV� NDNL� GLDEHWHV�
PHOLWXV� �S� ������� GL� PDQD� SHUHPSXDQ�
PHPLOLNL� GXUDVL� OHELK� ODPD� ������� EXODQ�
GLEDQGLQJNDQ�ODNL-ODNL���������EXODQ�� 

 
7DEHO����4R/�/DNL-ODNL�GDQ�3HUHPSXDQ�

SDGD�SDVLHQ�GHQJDQ�XONXV�NDNLN�GLDEHWHV�
PHOOLWXV� 

6NRU� UDWD-UDWD� NXDOLWDV� KLGXS� DGDODK�
���������� \DQJ� SHQHOLWLDQ� LQL�
PHQJXQJNDSNDQ� EDKZD� NXDOLWDV� KLGXS� GL�
DQWDUD� SHVHUWD� GLEDJL�PHQMDGL� GXD� NHORPSRN�
VHSHUWL�NXDOLWDV�KLGXS�\DQJ�EXUXN�������>Q� �
����� �����@�� GDQ� NXDOLWDV� KLGXS� \DQJ� OHELK�
EDLN� �!� ���� >Q�  � ���� �����@�� 3HUVHQWDVH�
SHUHPSXDQ�PHQXQMXNNDQ�NXDOLWDV�KLGXS�\DQJ�
EXUXN� VHFDUD� VLJQLILNDQ� OHELK� WLQJJL�GDULSDGD�
SHUVHQWDVH� ODNL-ODNL� \DQJ� PHQJXQJNDSNDQ�
NXDOLWDV� KLGXS� \DQJ� EXUXN� �SHUHPSXDQ��
�������ODNL-ODNL���������S���������� 

 
3(0%$+$6$1 
.DUDNWHULVWLN�5HVSRQGHQ 

+DVLO� SHQHOLWLDQ� LQL� � PHQGXNXQJ� KLSRWHVLV�
EDKZD� JDPEDUDQ� NXDOLWDV� KLGXS� SDGD� SDVLHQ�
GHQJDQ�XONXV�NDNL�GLDEHWHV�PHOLWXV��.XDOLWDV�
KLGXS� SHUHPSXDQ� GHQJDQ�')8� OHELK� UHQGDK�
GDUL� SDGD� ODNL-ODNL� GHQJDQ� ')8�� 6HNLWDU�
VHWHQJDK� SHVHUWD� \DQJ� GLUHNUXW� GDODP�
SHQHOLWLDQ�LQL�DGDODK�SHUHPSXDQ��GHQJDQ�XVLD�
UDWD-UDWD� DGDODK� VHNLWDU� ��� WDKXQ�� 'LVWULEXVL�
RUDQJ� GHQJDQ� ')8� UHODWLI� VDPD� XQWXN� ODNL-
ODNL� GDQ� SHUHPSXDQ�� 6WDWLVWLN� PHQXQMXNNDQ�
')8� WHUMDGL� VHFDUD� PHUDWD� GL� DQWDUD�
SHUHPSXDQ�GDQ�ODNL-ODNL��<XVXI���������+DVLO�
LQL� MXJD� GLGXNXQJ� ROHK� �� SHQHOLWLDQ� \DQJ�
GLODNXNDQ� GL� ,QGRQHVLD�� 6HNLWDU� VHWHQJDK�
�������� SHVHUWD� \DQJ� GLNXPSXONDQ� GDODP�
SHQHOLWLDQ�PHUHND�DGDODK�SHUHPSXDQ�GDQ�ODNL
-ODNL� UDWD-UDWD� SHVHUWD� EHUXVLD� ����� WDKXQ�
�3HPD\XQ� 	� 1DLEDKR�� ������ 3HPD\XQ��
1DLEDKR�� 1RYLWDVDUL�� $PLQ�� 	� 0LQXOMR��
������� 

+DVLO�SHQHOLWLDQ�LQL�MXJD�NRQVLVWHQ�GHQJDQ 
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SHQHOLWLDQ� ODLQ� \DQJ� GLODNXNDQ� GL� 3DNLVWDQ�
\DQJ� PHQJLGHQWLILNDVL� NDUDNWHULVWLN� SDGD�
SDVLHQ� GHQJDQ� ')8� SDGD� XVLD� UDWD-UDWD�
SHVHUWD�')8������� WDKXQ��5LD]�HW�DO����������
'L� ,QGRQHVLD�� RUDQJ� GHQJDQ� ')8� EHUXVLD�
VHNLWDU� ��� KLQJJD� ��� WDKXQ� GDQ� PDVLK� DNWLI�
EHNHUMD� �$ULVDQGL� HW� DO��� ������ <XVXI� HW� DO���
������� 8QWXN� LWX� SHQHOLWLDQ� LQL� EHUWXMXDQ�
XQWXN� PHPSHUKDWLNDQ� SRSXODVL� SDVLHQ� ODNL-
ODNL�GHQJDQ�')8�KDZDWLU� WHQWDQJ�NHKLODQJDQ�
SHNHUMDDQ� PHUHND�� GDQ� SDGD� SDVLHQ�
SHUHPSXDQ� GHQJDQ� ')8� GDSDW�
PHQJDNLEDWNDQ�SHQXUXQDQ�KDUJD�GLUL�� 
 
*DPEDUDQ�.XDOLWDV� +LGXS� /DNL-ODNL� GDQ�
3HUHPSXDQ�SDGD�3DVLHQ�GHQJDQ�8ONXV�.D�
NL�'LDEHWHV�0HOLWXV� 

3HUVHQWDVH� SHUHPSXDQ� PHQXQMXNNDQ�
NXDOLWDV�KLGXS�\DQJ�OHELK�EXUXN�VHFDUD�VLJQLI�
LNDQ� GDULSDGD� SHUVHQWDVH� ODNL-ODNL� \DQJ�
PHQJXQJNDSNDQ� NXDOLWDV� KLGXS� \DQJ� EXUXN�
�SHUHPSXDQ�� ������� ODNL-ODNL�� ������� S�
�������� 'DODP� SHQHOLWLDQ� LQL� PHQXQMXNNDQ�
SHUHPSXDQ� GHQJDQ� ')8� PHQJDODPL� OXND�
ERURN� SDGD� NDNL� Q\D� \DQJ� OHELK� UHQGDK� GD�
ULSDGD� ODNL-ODNL�� \DQJ� PHQXQMXNNDQ�
SHQXUXQDQ� NXDOLWDV� KLGXS��+DO� LQL� GL� GXNXQJ�
ROHK�VWXGL�VDDW� LQL�PHQXQMXNNDQ�EDKZD�OHELK�
GDUL� ���� SHVHUWD� PHODSRUNDQ� NXDOLWDV� KLGXS�
\DQJ� EXUXN�� 8QWXN� VXEGRPDLQ� GDODP�
SHQHOLWLDQ� LQL�� VHEDJLDQ� EHVDU� SHVHUWD�
PHODSRUNDQ� VNRU� WHUHQGDK� SDGD� GRPDLQ�
SHUDZDWDQ�XONXV�NDNL�GLDEHWHV�PHOLWXV��')8��
�6HNKDU�� 7KRPDV�� 8QQLNULVKQDQ�� 9LMD\D�
QDUD\DQD�� 	� 5RGULJXHV�� ������� 'DODP� VWXGL�
LQL��GLEDQGLQJNDQ�GHQJDQ�UDWD-UDWD��SHUVHQWDVH�
SHUHPSXDQ� PHODSRUNDQ� NXDOLWDV� KLGXS� \DQJ�
EXUXN� VHFDUD� VLJQLILNDQ� OHELK� WLQJJL�GDULSDGD�
SHUVHQWDVH�ODNL-ODNL�� 

+DVLO�SHQHOLWLDQ�ODLQ�PHQXQMXNNDQ�EDKZD�
SHUHPSXDQ� GHQJDQ� ')8� PHPLOLNL� GRPDLQ�
NXDOLWDV� KLGXS� \DQJ� OHELK� UHQGDK� GDULSDGD�
ODNL-ODNL�GHQJDQ�')8�VHSHUWL�NHJLDWDQ�VHKDUL-
KDUL��SHUVDXGDUDDQ��KXEXQJDQ�NHOXDUJD��VLNDS�
SRVLWLI��NHVHQDQJDQ�KLGXS��NHVHKDWDQ�ILVLN�GDQ�
HPRVL� �'HEQDWK� HW� DO��� ������� 6WXGL� ODLQ� GDUL�
,UDQ�MXJD�PHQXQMXNNDQ�EDKZD�NXDOLWDV�KLGXS�
SHUHPSXDQ�GHQJDQ�')8�OHELK�EXUXN�GDULSDGD�
ODNL-ODNL� �5DVRXOL�� 1DVLUL]LED�� 1DELDPMDG�� 	�
+DJKDQL�� ������� %HEHUDSD� SHQHOLWLDQ� MXJD�
PHQGXNXQJ� SHQHOLWLDQ� LQL� EDKZD� SHUHPSXDQ�
GHQJDQ� ')8� PHPLOLNL� NXDOLWDV� KLGXS� OHELK�
EXUXN� GDULSDGD� ODNL-ODNL� GHQJDQ� ')8�
�'HEQDWK� HW� DO��� ������*DUFLD-0RUDOHV� HW� DO���
������ -HOVQHVV--¡UJHQVHQ��5LEX��%HUQNOHY��	�
0RXP��������6HNKDU�HW�DO���������� 

3HUHPSXDQ� GHQJDQ� ')8� WLGDN� GDSDW�
PHQJJXQDNDQ� SDNDLDQ� WUDGLVLRQDO� NDUHQD�
GDSDW�PHQJHNVSRV�XONXV�NDNL�GLDEHWHV�PHUH�
ND��WHUGDSDW�OXND�SDGD�NDNL�PHPEXDW�PHUHND�
WLGDN� GDSDW� PHPDNDL� DODV� NDNL� \DQJ� SDGD�
XPXQ\D�NDUHQD�SDVLHQ�GHQJDQ�')8�PHPEX�
WXKNDQ�DODV�NDNL�\DQJ�SDGD�XPXPQ\D��8ONXV�
NDNL� GLDEHWHV� PHOLWXV� PHPEXDW� SHUHPSXDQ�
NKXVXV� SHUHPSXDQ� %DOL� NHKLODQJDQ� NHVHP�
SDWDQ� XQWXN� EHUSDUWLVLSDVL� GDODP� NHJLDWDQ�
NHDJDPDDQ�� 3HUHPSXDQ� WLGDN� PDPSX�
PHQJJXQDNDQ�VDQGDO�VHSHUWL�ELDVDQ\D��NDUHQD�
EDX� EXVXN��PHPDNDL� SHUEDQ�� GDQ� OXND� EDVDK�
MLND�PHQJJXQDNDQ�VDQGDO�DWDX�VHSDWX��6HPHQ�
WDUD�ODNL-ODNL�GHQJDQ�')8��DNDQ�PHUDVD�PDOX�
NHSDGD� SHUHPSXDQ� DSDODJL� LVWUL� Q\D� NHWLND�
PHUHND�PHQJDODPL�XONXV�NDNL�GLDEHWHV�PHOL�
WXV�� 6HEDJLDQ� EHVDU�PHUHND� DNDQ� NHKLODQJDQ�
SHNHUMDDQ�PHUHND� DNLEDW� XONXV� NDNL� GLDEHWHV�
PHOLWXV� �6KDQNKGKDU�� 6KDQNKGKDU��
6KDQNKGKDU��	�6KDQNKGKDU�������� 

 
.(6,038/$1�'$1�6$5$1 
.HVLPSXODQ 
%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�JDPEDUDQ�NXDOL�
WDV�KLGXS� �4XDOLW\�RI�/LIH��� ODNL-ODNL�GDQ�SHU�
HPSXDQ�SDGD�SDVLHQ�GHQJDQ�XONXV�NDNL�GLDEH�
WHV�PHOLWXV�PHQXQMXNNDQ� NXDOLWDV� KLGXS� SHU�
HPSXDQ� OHELK� UHQGDK� GDULSDGD� ODNL-ODNL�
GHQJDQ�GLDEHWHV�PHOLWXV��')8���� 
6DUDQ� 
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�
GLGDSDW�� 3DVLHQ� GHQJDQ� XONXV� NDNL� GLDEHWHV�
PHOLWXV�� EDLN� ODNL-ODNL� PDXSXQ� SHUHPSXDQ�
PHUXSDNDQ� VXDWX� KDO� \DQJ� SHUOX� NLWD� SHU�
KDWLNDQ�� 'LKDUDSNDQ� SDGD� NHOXDUJD� SDGD�
SDVLHQ� WHUVHEXW�� WHWDS� PHPRWLYDVL� GDQ� PHQ�
GXNXQJ� SDVLHQ�� 6HKLQJJD� SHUHPSXDQ� GHQJDQ�
')8�� PDVLK� WHWDS� EHUSDUWLVLSDVL� GDODP�
NHJLDWDQ� NHDJDPDDQ�� GDQ� ODNL-ODNL� GHQJDQ�
')8�� PDVLK� WHWDS� ELVD� EHNHUMD�� 7HQDJD�
NHVHKDWDQ� GLKDUDSNDQ� PDPSX� PHPRGLILNDVL�
DODV�NDNL�SDVLHQ�EDLN�SHUHPSXDQ�PDXSXQ�ODNL
-ODNL�� DJDU� PHUHND� ELVD� EHUDNWLILWDV� GHQJDQ�
SHQXK�SHUFD\D�GLUL�� 
 
.(3867$.$$1 
$EEDVVL��$���+DVVLQH��$��%���&KHLNK��$��%���	�

%RXILD��1����������4XDOLW\�RI�OLIH�LQ�SD�
WLHQWV�ZLWK� GLDEHWLF� IRRW� XOFHUV� LQ�7XQL�
VLD��:RXQGV�������� 

$ULVDQGL�� '��� 2H�� 0��� 5RVHO\QH� <RWVX�� 5���
0DWVXPRWR�� 0��� 2JDL�� .��� 1DNDJDPL��
*���������6XJDPD��-����������(YDOXDWLRQ�RI�
YDOLGLW\� RI� WKH� QHZ� GLDEHWLF� IRRW� XOFHU�
DVVHVVPHQW�VFDOH�LQ�,QGRQHVLD�� 
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:RXQG� UHSDLU� DQG� UHJHQHUDWLRQ�� ��
��������-����� 

'HEQDWK�� 3��� 3UDNDVK��$���%DQHUMHH�� 6��� 5DR��
3��1���7ULSDWK\��7��%���$GKLNDUL��$���	�
6KLYDNXPDU�� �������� 4XDOLW\� RI� /LIH�
DQG� 7UHDWPHQW� 6DWLVIDFWLRQ� 2EVHUYHG�
DPRQJ� ,QGLDQV� ZLWK� 'LDEHWHV� )RRW�
8OFHUV�XQGHUJRLQJ�$\XUYHGLF�$GMXQFW�
7KHUDS\�� -RXUQDO� RI� HYLGHQFH-EDVHG�
FRPSOHPHQWDU\� 	� DOWHUQDWLYH� PHGL�
FLQH�����������-���� 

*DUFLD-0RUDOHV�� (��� /D]DUR-0DUWLQH]�� -���
0DUWLQH]-+HUQDQGH]�� '��� $UDJyQ-
6iQFKH]�� -��� %HQHLW-0RQWHVLQRV�� -���	�
*RQ]iOH]--XUDGR�� 0�� �������� ,PSDFW�
RI� GLDEHWLF� IRRW� UHODWHG� FRPSOLFDWLRQV�
RQ� WKH�+HDOWK�5HODWHG�4XDOLW\�RI�/LIH�
�+54RO�� RI� SDWLHQWV-D� UHJLRQDO� VWXG\�
LQ� 6SDLQ�� 7KH� LQWHUQDWLRQDO� MRXUQDO� RI�
ORZHU�H[WUHPLW\�ZRXQGV����������-���� 

-DZHG��.���1LVDU��1���+XVVDLQ��0���1DZDE��)���
	�-DZHG��0����������*O\FDHPLF�&RQ�
WURO�DQG�&RPSOLFDWLRQV�RI�7\SH�,,�'LD�
EHWHV� 0HOOLWXV-$W� 7ZR� 3XEOLF� 6HFWRU�
'LDEHWLF� &OLQLFV�� $QQDOV�� ��� ��� 
$EEDVVL�� $��� +DVVLQH�� $�� %��� &KHLNK��
$��%���	�%RXILD��1����������4XDOLW\�RI�
OLIH� LQ� SDWLHQWV� ZLWK� GLDEHWLF� IRRW� XO�
FHUV�LQ�7XQLVLD��:RXQGV�������� 

$ULVDQGL�� '��� 2H�� 0��� 5RVHO\QH� <RWVX�� 5���
0DWVXPRWR��0���2JDL�� .��� 1DNDJDPL��
*������� ��6XJDPD��-����������(YDOXDWLRQ�
RI� YDOLGLW\� RI� WKH� QHZ� GLDEHWLF� IRRW�
XOFHU� DVVHVVPHQW� VFDOH� LQ� ,QGRQHVLD��
:RXQG�UHSDLU�DQG�UHJHQHUDWLRQ���������
���-����� 

'HEQDWK�� 3��� 3UDNDVK��$���%DQHUMHH�� 6��� 5DR��
3��1���7ULSDWK\��7��%���$GKLNDUL��$���	�
6KLYDNXPDU�� �������� 4XDOLW\� RI� /LIH�
DQG� 7UHDWPHQW� 6DWLVIDFWLRQ� 2EVHUYHG�
DPRQJ� ,QGLDQV� ZLWK� 'LDEHWHV� )RRW�
8OFHUV�XQGHUJRLQJ�$\XUYHGLF�$GMXQFW�
7KHUDS\�� -RXUQDO� RI� HYLGHQFH-EDVHG�
FRPSOHPHQWDU\� 	� DOWHUQDWLYH� PHGL�
FLQH�����������-���� 

*DUFLD-0RUDOHV�� (��� /D]DUR-0DUWLQH]�� -���
0DUWLQH]-+HUQDQGH]�� '��� $UDJyQ-
6iQFKH]�� -��� %HQHLW-0RQWHVLQRV�� -���	�
*RQ]iOH]--XUDGR�� 0�� �������� ,PSDFW�
RI� GLDEHWLF� IRRW� UHODWHG� FRPSOLFDWLRQV�
RQ� WKH�+HDOWK�5HODWHG�4XDOLW\�RI�/LIH�
�+54RO�� RI� SDWLHQWV-D� UHJLRQDO� VWXG\�
LQ� 6SDLQ�� 7KH� LQWHUQDWLRQDO� MRXUQDO� RI�
ORZHU�H[WUHPLW\�ZRXQGV����������-���� 

-DZHG��.���1LVDU��1���+XVVDLQ��0���1DZDE��)���
	�-DZHG��0����������*O\FDHPLF�&RQ�
WURO�DQG�&RPSOLFDWLRQV�RI�7\SH�,,�'LD�
EHWHV� 0HOOLWXV-$W� 7ZR� 3XEOLF� 6HFWRU�
'LDEHWLF�&OLQLFV��$QQDOV�������� 

-HOVQHVVဨ-¡UJHQVHQ��/��3���5LEX��/���%HUQNOHY��
7���	�0RXP��%��$����������0HDVXULQJ�
+HDOWKဨUHODWHG�4XDOLW\�RI�/LIH�LQ�1RQဨ
FRPSOLFDWHG�'LDEHWHV�3DWLHQWV�PD\�EH�
$Q�(IIHFWLYH�3DUDPHWHU� WR�$VVHVV�3D�
WLHQWV� DW�5LVN� RI� D�0RUH� 6HULRXV�'LV�
HDVH� &RXUVH�� D� &URVVဨVHFWLRQDO� 6WXG\�
RI� WZR� 'LDEHWHV� 2XWSDWLHQW� *URXSV��
-RXUQDO� RI� FOLQLFDO� QXUVLQJ�� ����ဨ�����
����-������ 

2JXUWVRYD�� .��� GD� 5RFKD� )HUQDQGHV�� -���
+XDQJ�� <��� /LQQHQNDPS�� 8���
*XDULJXDWD�� /��� &KR�� 1�� +��� �� �� ��
0DNDURII�� /�� �������� ,')� 'LDEHWHV�
$WODV��*OREDO�HVWLPDWHV� IRU� WKH�SUHYD�
OHQFH� RI� GLDEHWHV� IRU� ����� DQG� ������
'LDEHWHV� UHVHDUFK� DQG� FOLQLFDO� SUDF�
WLFH���������-���� 

3HPD\XQ��7��*��'���	�1DLEDKR��5��0����������
&OLQLFDO� 3URILOH� DQG�2XWFRPH� RI�'LD�
EHWLF�)RRW�8OFHU��D�9LHZ�IURP�7HUWLDU\�
&DUH�+RVSLWDO�LQ�6HPDUDQJ��,QGRQHVLD��
'LDEHWLF�IRRW�	�DQNOH���������������� 

3HPD\XQ��7��*��'���1DLEDKR��5��0���1RYLWD�
VDUL�� '��� $PLQ�� 1��� 	�0LQXOMR�� 7�� 7��
�������� 5LVN� )DFWRUV� IRU� /RZHU� ([�
WUHPLW\� $PSXWDWLRQ� LQ� 3DWLHQWV� ZLWK�
'LDEHWLF�)RRW�8OFHUV��D�+RVSLWDO-EDVHG�
FDVH–FRQWURO� VWXG\�� 'LDEHWLF� IRRW� 	�
DQNOH�������������� 

3HWHU-5LHVFK�� %�� �������� 7KH� GLDEHWLF� IRRW��
WKH� QHYHU-HQGLQJ� FKDOOHQJH� 1RYHOWLHV�
LQ� 'LDEHWHV� �9RO�� ���� SS�� ���-������
.DUJHU�3XEOLVKHUV� 

5DVRXOL��'���1DVLUL]LED��)���1DELDPMDG��5���	�
+DJKDQL�� +�� �������� &RPSDULVRQ� RI�
/LIH�4XDOLW\�LQ�0HQ�DQG�:RPHQ�ZLWK�
'LDEHWLF�)RRW�8OFHU�LQ�6HOHFWHG�+RVSL�
WDOV�RI�7HKUDQ�8QLYHUVLWLHV�������� 

5LD]��0���0L\DQ��=���=DLGL��6�� ,���$OYL��6��)���
)DZZDG�� $��� $KPDGDQL�� 0�� <��� �� �� ��
%DVLW�� $�� �������� &KDUDFWHULVWLFV� RI� D�
/DUJH� &RKRUW� RI� 3DWLHQWV�ZLWK�'LDEH�
WHV� KDYLQJ� DWဨULVN� )HHW� DQG�2XWFRPHV�
LQ� 3DWLHQWV� ZLWK� )RRW� 8OFHUDWLRQ� 5H�
IHUUHG� WR� D� 7HUWLDU\� &DUH� 'LDEHWHV�
8QLW�� ,QWHUQDWLRQDO� ZRXQG� MRXUQDO�� ��
��������-���� 
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5LD]��0���0L\DQ��=���=DLGL��6�� ,���$OYL��6��)���
)DZZDG��$��� $KPDGDQL��0��<��� �� �� ��
%DVLW��$�� ��������&KDUDFWHULVWLFV�RI�D�
/DUJH�&RKRUW�RI�3DWLHQWV�ZLWK�'LDEH�
WHV�KDYLQJ�DWဨULVN�)HHW�DQG�2XWFRPHV�
LQ� 3DWLHQWV�ZLWK� )RRW�8OFHUDWLRQ�5H�
IHUUHG� WR� D� 7HUWLDU\� &DUH� 'LDEHWHV�
8QLW��,QWHUQDWLRQDO�ZRXQG�MRXUQDO����
��������-����� 

6HNKDU��0��6���7KRPDV��5��5���8QQLNULVKQDQ��
0��� 9LMD\DQDUD\DQD�� .��� 	� 5R�
GULJXHV��*��6����������,PSDFW�RI�'LD�
EHWLF� )RRW� 8OFHU� RQ� +HDOWK-5HODWHG�
4XDOLW\� RI� /LIH�� $� &URVV-6HFWLRQDO�
6WXG\�� 3DSHU� SUHVHQWHG� DW� WKH� 6HPL�
QDUV�LQ�YDVFXODU�VXUJHU\� 

6HQ�� 6��� &KDNUDERUW\�� 5��� 	� 'H�� %�� ��������
'LDEHWHV� PHOOLWXV� LQ� ��VW� FHQWXU\��
6SULQJHU� 

6KDQNKGKDU�� .��� 6KDQNKGKDU�� /�� .���
6KDQNKGKDU�� 8��� 	� 6KDQNKGKDU�� 6��
�������� 'LDEHWLF� )RRW� 3UREOHPV� LQ�
,QGLD�� DQ� 2YHUYLHZ� DQG� 3RWHQWLDO�
6LPSOH� $SSURDFKHV� LQ� D�'HYHORSLQJ�
&RXQWU\�� &XUUHQW� GLDEHWHV� UHSRUWV�� �
��������-����� 

<XVXI��6���2NXZD��0��� ,UZDQ��0���5DVVD��6���
/DLWXQJ��%���7KDOLE��$��� �� �� ��6XJDPD��
-�� �������� 3UHYDOHQFH� DQG� ULVN� IDFWRU�
RI� GLDEHWLF� IRRW� XOFHUV� LQ� D� UHJLRQDO�
KRVSLWDO�� HDVWHUQ� ,QGRQHVLD�� 2SHQ�
-RXUQDO�RI�1XUVLQJ���������-���� 


