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� 1 D W X U D O � U X E E H U � � 1 5 � � D Q G �
SRO\EXWDGLHQH�UXEEHU��%5��EOHQG�FRPSRVLWHV�
ILOOHG� H[SDQGHG� RUJDQREHQWRQLWH� ZHUH�
SURGXFHG�E\�PHOWLQJ�FRPSRXQGLQJ�LQ�WKH�RSHQ�
PLOO�� &XULQJ� FKDUDFWHULVWLFV� DQG� PHFKDQLFDO�
SURSHUWLHV�RI�15�%5�EOHQG�YXOFDQL]DWHV�ILOOHG�
H[SDQGHG� RUJDQREHQWRQLWH� �2%7�� ZHUH�
FRPSDUHG� ZLWK� 15�%5� EOHQG� YXOFDQL]DWHV�
��������ILOOHG�FDUERQ�EODFN��&%��DQG�VLOLFD��6L��
ZLWK� WKH� HTXDO� ORDGLQJ� RI� ILOOHU�� ([SDQGHG�
RUJDQREHQWRQLWH� ZDV� SURGXFHG� IURP� VWHDULF�
DFLG�LQWHUFDODWLRQ�LQWR�RUJDQREHQWRQLWH�VR�WKDW�
REWDLQHG� RUJDQREHQWRQLWH� ZLWK� KLJK� EDVDO�
VSDVLQJ� LQ� RUGHU� WR� UXEEHU� WKDW� HDVLO\�
LQWHUFDODWH� LQWR� WKH� JDOOHU\� RUJDQREHQWRQLWH��
7KH�UHVXOWV�VKRZHG�WKDW�PD[LPXP�WRUTXH�RI�
15�%5� EOHQG� FRPSRXQG� ILOOHG� 2%7� ZDV�
VPDOOHU�FRPSDUHG�ZLWK�WKH�15�%5�FRPSRXQG�
ILOOHG�&%�DQG�6L��+RZHYHU��6��W �DQG�WV �ZHUH��� �

UHODWLYHO\�VLPLODU��7KH�PHFKDQLFDO�SURSHUWLHV�
RI�WKH�15���%5�EOHQG�YXOFDQL]DWHV�ILOOHG�2%7�
ZHUH� EHWWHU� WKDQ� WKH� 15�%5� EOHQG�
YXOFDQL]DWHV� ILOOHG� &%�� 7HQVLOH� VWUHQJWK��
HORQJDWLRQ� DW� EUHDN�� WHDU� VWUHQJWK�� DQG�
DEUDVLRQ� UHVLVWDQFH� RI� WKH� 15� �� %5� EOHQG�
YXOFDQL]DWHV� ILOOHG� 2%7� ZHUH� ������ 03D��

� �
�����������1�PP ��GDQ��������PP ����P��
UHVSHFWLYHO\�� %DVHG� RQ� WKH� UHVXOWV� RI�
PHFKDQLFDO�SURSHUWLHV��LW�FRXOG�EH�FRQFOXGHG�
WKDW�WKH�H[SDQGHG�RUJDQREHQWRQLWH�FRXOG�EH�
XVHG�DV�UHLQIRUFLQJ�ILOOHU�LQ�WKH�15�%5�EOHQG�
YXOFDQL]DWHV�

.H\ZRUGV��0HFKDQLFDO� SURSHUWLHV�� 15�%5�
EOHQG�H[SDQGHG�RUJDQREHQWRQLWH

$EVWUDN

� .RPSRVLW�FDPSXUDQ�NDUHW�DODP��15��
GDQ�NDUHW�SROLEXWDGLHQ� �%5��GHQJDQ�EDKDQ�
SHQJLVL� RUJDQREHQWRQLW� WHUHNVSDQVL� GLEXDW�
GHQJDQ� FDUD� SHOHOHKDQ� NRPSRQ� GL� GDODP�
RSHQ� PLOO�� .DUDNWHULVWLN� SHPDWDQJDQ� GDQ�
VLIDW�PHNDQLN�YXONDQLVDW�FDPSXUDQ�15�%5�
GHQJDQ� EDKDQ� SHQJLVL� RUJDQREHQWRQLW�
WHUHNVSDQVL� �2%7�� GLEDQGLQJNDQ� GHQJDQ�
YXONDQLVDW�FDPSXUDQ�15�%5���������GHQJDQ�
EDKDQ�SHQJLVL�FDUERQ�EODFN� �&%��GDQ�VLOLND�
� 6 L � � G D O DP � M XP O D K � \ D Q J � V DPD � �
2UJDQREHQWRQLW�WHUHNVSDQVL�GLKDVLONDQ�GDUL�
LQWHUNDODVL� DVDP� VWHDUDW� NH� GDODP�
RUJDQREHQWRQLW� VHKLQJJD� GLGDSDWNDQ�
RUJDQREHQWRQLW� GHQJDQ� EDVDO� VSDVL� \DQJ�
FXNXS� EHVDU� DJDU� NDUHW�PXGDK�PDVXN� NH�
GDODP� JDOHUL� RUJDQREHQWRQLW�� +DVLO�
PHQXQMXNNDQ�EDKZD�WRUVL�PDNVLPXP�GDUL�
NRPSRQ� FDPSXUDQ� 15�%5� GHQJDQ� EDKDQ�
SHQJLVL� 2%7� OHELK� NHFLO� ELOD� GLEDQGLQJNDQ�
GHQJDQ� NRPSRQ� FDPSXUDQ� 15�%5� GHQJDQ�
EDKDQ�SHQJLVL�&%�GDQ�6L��1DPXQ��6��W �GDQ���

WV � UHODWLI� VDPD�� 6LIDW� PHNDQLN� GDUL��

YXONDQLVDW�FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�
SHQJLVL�2%7�OHELK�EDLN�GLEDQGLQJNDQ�GHQJDQ�
YXONDQLVDW�FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�
SHQJLVL�&%��.XDW�WDULN��SHUSDQMDQJDQ�SXWXV��
NHNXDWDQ�VREHN��GDQ�NHWDKDQDQ�NLNLV�GDUL�
YXONDQLVDW�FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�
SHQJLVL�2%7�PDVLQJ�PDVLQJ� VHEHVDU� ������

�
03D�� ������ ����� 1�PP �� GDQ� �������

�
PP ���� P�� %HUGDVDUNDQ� KDVLO� VLIDW�
PHNDQLN�� PDND� GDSDW� GLVLPSXONDQ� EDKZD�
RUJDQREHQWRQL W � WHUHNVSDQVL � GDSDW �
GLJXQDNDQ� VHEDJDL� EDKDQ� SHQJLVL� \DQJ�
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EHUVLIDW� PHQJXDWNDQ� SDGD� YXONDQLVDW�
FDPSXUDQ�15�%5��

.DWD� NXQFL�� 6LIDW�PHNDQLN�� FDPSXUDQ�15�
% 5 � � R U J D Q R E H Q W R Q L W �
WHUHNVSDQVL
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'DODP� SHPEXDWDQ� EDUDQJ� MDGL�
NDUHW��EDKDQ�SHQJLVL�GLJXQDNDQ�VHEDJDL�
EDKDQ� \DQJ� GDSDW� PHQLQJNDWNDQ� VLIDW�
PHNDQLN� GDQ� PHQXUXQNDQ� KDUJD�
NRPSRQ�� %DKDQ� SHQJLVL� \DQJ� ELDVD�
GLJXQDNDQ� GDSDW� EHUVLIDW� PHQJXDWNDQ�
DWDX�WLGDN�PHQJXDWNDQ��%DKDQ�SHQJLVL�
\DQJ�EHUVLIDW�PHQJXDWNDQ�DGDODK�FDUERQ�
EODFN� \DQJ� EHUDVDO� GDUL� SHPEDNDUDQ�
PLQ\DN�EXPL��%DKDQ�SHQJLVL� ODLQ�\DQJ�
EHUVLIDW�PHQJXDWNDQ�WHWDSL�WLGDN�EHUDVDO�
GDUL�PLQ\DN�EXPL�DGDODK�VLOLND��&DUERQ�
EODFN� GDQ� VLOLND� GDSDW� PHQJXDWNDQ�
NDUHQD�PHPLOLNL� XNXUDQ� SDUWLNHO� QDQR�
GDQ� ELDVDQ\D� GDSDW� PHQJXDWNDQ�
NRPSRVLW� WHWDSL� KDUJDQ\D� OHELK� PDKDO�
GLEDQGLQJNDQ�GHQJDQ�EDKDQ�SHQJLVL�ODLQ�
�&DUOL�HW�DO����������6HODLQ�LWX�SHPDNDLDQ�
NHGXD� EDKDQ� WHUVHEXW� UHODWLI� EDQ\DN��
VHULQJ�NDOL�PHOHELKL����SKU� �'DV�HW�DO���
������

6DDW� LQL� SHQJJXQDDQ� OHPSXQJ�
VHEDJDL� EDKDQ� SHQJLVL� NDUHW� \DQJ�
EHUVLIDW� PHQJXDWNDQ� VXGDK� EDQ\DN�
GLSHODMDUL� ROHK� SHQHOLWL�� GL� PXODL� GDUL�
NHEHUKDVLODQ� SDUD� SHQHOLWL� 7R\RWD�
PHPEXDW� QDQRNRPSRVLW� QLORQ� GHQJDQ�
EDKDQ� SHQJLVL� RUJDQRFOD\� �$OH[DQGUH�
GDQ� 'XERLV�� ������� 1DQRNRPSRVLW�
EHUEDVLV� NDUHW� GHQJDQ� EDKDQ� SHQJLVL�
RUJDQRFOD\� MXJD� WHODK� EHUKDVLO� GLEXDW��
GLDQWDUDQ\D� PHQJJXQDNDQ� NDUHW� 15�
�/RSH]�0DQFKDGR�HW�DO����������%5��:DQ�
HW� DO��� ������� 6%5� �6DGKX� GDQ�
%KRZPLFN���������&5��'DV�HW�DO����������
GDQ�,,5��<RQJ�/DL�HW�DO����������

3HQLQJNDWDQ� VLIDW� PHNDQLN��
NHWDKDQDQ� WHUKDGDS� VXKX�� UKHRORJL��

WDKDQ� EDNDU�� GDQ� SHUPHDELOLWDV� GDUL�
Q D Q R N RP S R V L W � N D U H W � G H Q J D Q �
PHQJJXQDNDQ� RUJDQRFOD\� GLVHEDENDQ�
NDUHQD� HNVIROLDVL� GDQ� LQWHUNDODVL�
RUJDQRFOD\� PHQJKDVLONDQ� VWUXNWXU�
SODWHOHW�\DQJ�WHUGLVSHUVL�GHQJDQ�PHUDWD�
GL� GDODP� PDWULNV� NDUHW� �6KDQ� HW� DO���
�������VHKLQJJD�NRPSRVLW�WHUVHEXW�GDSDW�
GLJXQDNDQ� XQWXN� EHUEDJDL� DSOLNDVL�
VHSHUWL� SDGD� LQGXVWUL� RWRPRWLI�� EDQ��
NRQVWUXNVL�GDQ�ODLQ�VHEDJDLQ\D��

3HQFDPSXUDQ�DQWDUD�NDUHW�DODP�
GDQ� NDUHW� VLQWHWLV� VXGDK� XPXP�
GLODNXNDQ�GL�LQGXVWUL�EDUDQJ�MDGL�NDUHW��
PLVDOQ\D� LQGXVWUL� EDQ� XQWXN� EDJLDQ�
WHODSDN� ELDVDQ\D� PHQJJXQDNDQ� �
FDPSXUDQ� NDUHW� DODP�� NDUHW� VWLUHQH�
EXWDGLHQ� �6%5�� GDQ� NDUHW� SROLEXWDGLHQ�
�%5��� 3HQFDPSXUDQ� LQL� GLPDNVXGNDQ�
XQWXN� PHPSHUEDLNL� VLIDW� GDUL� PDVLQJ�
PDVLQJ�NDUHW��PLVDO�NDUHW�DODP�PHPLOLNL�
VLIDW�PHNDQLN� GDQ� GLQDPLN� \DQJ� EDLN��
WHWDSL� VLIDW� NHWDKDQDQ� NLNLV� GDUL� NDUHW�
DODP� NXUDQJ� EDLN�� .DUHW� %5� PHPLOLNL�
NHWDKDQDQ� NLNLV� \DQJ� VDQJDW� EDLN�
�'DWWD�� ������� 3HQFDPSXUDQ� 15�%5�
GLKDUDSNDQ� GDSDW� PHQJKDVLONDQ�
YXONDQLVDW� NDUHW� \DQJ� PHPLOLNL�
NHWDKDQDQ�NLNLV�\DQJ�OHELK�EDLN�

3HPEXDWDQ � QDQRNRPSRV L W �
GHQJDQ� EDKDQ� SHQJLVL� RUJDQRFOD\�
PHQJJXQDNDQ�SHQFDPSXUDQ�NDUHW�DODP�
GDQ�NDUHW�VLQWHWLV�EHOXP�EDQ\DN�GLWHOLWL��
6 K DQ � H W � D O � � � � � � � � P HPEXD W �
QDQRNRPSRVLW� 15�6%5�RUJDQRFOD\��
3HQJJXQDDQ�RUJDQRFOD\�VHEDQ\DN���SKU� �
NH� GDODP� FDPSXUDQ� 15�6%5� GDSDW�
PHPSHUEDLNL�NXDW�WDULN�GDQ�NHWDKDQDQ�
VREHN�VHEHVDU�������GDQ��������3DGD�
SHQH O L W L DQ � LQ L � � R UJDQREHQWRQ L W �
WHUHNVSDQVL� GLJXQDNDQ� VHEDJDL� EDKDQ�
SHQJLVL�SDGD�FDPSXUDQ�NDUHW�15�GDQ�%5�
EHUWXMXDQ� XQWXN� PHPEDQGLQJNDQ�
NDUDNWHULVWLN� SHPDWDQJDQ� GDQ� VLIDW�
PHNDQLN�GDUL�FDPSXUDQ�15�%5�GHQJDQ�
EDKDQ� SHQJLVL� \DQJ� EHUEHGD�� \DLWX�
RUJDQREHQWRQLW� WHUHNVSDQVL�� FDUERQ�
EODFN�GDQ�VLOLND�

)DWKXUURKPDQ�GDQ�5DPDGKDQ
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� 3HQHOLWLDQ�GLODNVDQDNDQ�GL�3XVDW�
3HQHOLWLDQ� .DUHW�� %RJRU� SDGD� SHULRGH�
EXODQ� 0HL� ²� -XOL� ������ %DKDQ� \DQJ�
GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�
EHQWRQLW�DODP�\DQJ�EHUDVDO�GDUL�%RJRU��
6HEHOXP� GLJXQDNDQ� VHEDJDL� EDKDQ�
SHQJLVL�� EHQWRQLW� DODP� GLPRGLILNDVL�
GHQJDQ�PHQJJXQDNDQ�QDWULXP�NDUERQDW�
�1D &2 ������GHQJDQ�JUDGH� WHNQLV�GDQ�� �

JD U DP � DPPRQ LXP � NXD U W H UQ H U �
'LK\GURJHQD WHG � 7D O O RZR\ O H WK\ O �
+\GUR[\HWK\OPRQLXP�0HWKRVXOIDWH�\DQJ�

GLSURGXNVL� ROHK� .$2� GHQJDQ� PHUHN�
GDJDQJ� 7HWUDQ\O�� 'HUDMDW� NHDVDPDQ�
GLDWXU� GHQJDQ� PHQJJXQDNDQ� DVDP�
NORULGD� �+&O�� �� 0�� 3HPEXDWDQ�
QDQRNRPSRVLW� GLODNXNDQ� GHQJDQ�
PHWRGD� PHOW� FRPSRXQGLQJ� GHQJDQ�
PHQJJXQDNDQ� FDPSXUDQ� NDUHW� DODP� �
�15��6,5����\DQJ�GLGDSDW�GDUL�3731�9,,,�
GDQ� 3RO\EXWDGLHQH� 5XEEHU� �%5�� \DQJ�
GLVXSODL� ROHK� /DQ[HVV�� %DKDQ� SHQJLVL�
\DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL�
DGDODK� FDUERQ� EODFN� ���� GDQ� VLOLND��
%DKDQ�NLPLD� ODLQ� VHSHUWL� SDGD�7DEHO���
GLJXQDNDQ�GHQJDQ�JUDGH�WHNQLV��

3HPEXDWDQ� GDQ� .DUDNWHULVDVL� 2UJD��
QREHQWRQLW�7HUHNVSDQVL

2UJDQREHQWRQLW� �2%�� GLEXDW�
G H Q J DQ � PHQ J JXQDNDQ � S U R V H V �
SHUWXNDUDQ�NDWLRQ�GL�GDODP�UHDNWRU�PLQL�
\DQJ�GLOHQJNDSL� GHQJDQ�SHQJDGXN�GDQ�
DODW� SHQJHQGDOL� VXKX�� %HQWRQLW�
VHEDQ\DN� ���� JUDP� GLGLVSHUVLNDQ�
GHQJDQ� �� OLWHU� DNXDGHV� GHQJDQ� FDUD�

�
GLDGXN�SDGD�����USP�SDGD�VXKX��� &�
VHODPD� �� MDP�� 1DWULXP� NDUERQDW�
VHEDQ\DN� ���� E�E� GLWDPEDKNDQ� NH�
GDODP� GLVSHUVL� EHQWRQLW� GDQ� GLDGXN�
NHPEDOL� SDGD� VXKX� GDQ� NHFHSDWDQ�
SXWDUDQ� \DQJ� VDPD� VHODPD� �� MDP�� S+�
ODUXWDQ� GLDWXU� VHNLWDU� �� GHQJDQ�
PHQDPEDKNDQ� +&O� �� 0�� *DUDP�
DPPRQLXP� NXDUWHUQHU� GLWDPEDKNDQ�
GHQJDQ�GRVLV���.DSDVLWDV�7XNDU�.DWLRQ�

6LIDW�0HNDQLN�9XONDQLVDW�&DPSXUDQ�.DUHW�$ODP�.DUHW�3ROLEXWDGLHQ�GHQJDQ�%DKDQ�3HQJLVL�2UJDQREHQWRQLW�7HUHNVSDQVL

7DEHO����)RUPXODVL�NRPSRQ�15�%5
7DEOH����)RUPXODWLRQ�RI�15�%5�FRPSRXQGV

%DKDQ�
0DWHULDOV�

2UJDQREHQWRQLW�
WHUHNRSNVLGDVL�
([SHQGHG�

RUJDQREHQWRQLWH�
�2%7��

$UDQJ�KLWDP�
&DUERQ�EODFN�

�&%��

6LOLND�
6LOLFD�
�6L��

.DUHW�DODP��1DWXUDO�5XEEHU�� ��� ��� ���

3RO\EXWDGLHQH�5XEEHU��%5�� ��� ��� ���

&DUERQ�%ODFN����� �� ��� ��

2%7� ��� �� ��

6L��
�

�� ���

3RO\HWK\OHQH�*OLFRO��3(*�� �� �� ��

6LODQH�FRXSOLQJ�DJHQW� �� �� ��

0LQDUH[�2LO� �� �� ��

=Q2��=LQF�2[LGH�� �� �� ��

$VDP�6WHDUDW��6WHDULF�$FLG�� �� �� ��

+LJK�6WLUHQH�5HVLQ� �� �� ��

:D[� �� �� ��
,33'��1·�,VRSURS\O�²�1·�3KHQ\O�²�3�

²�3KHQ\OHQH�'LDPLQH�� ���� ���� ����
704��������²�7ULPHWK\O�²�����²�

GLK\GURTXLQROLQH�� �� �� ��
0%76���·��'LEHQ]RWKUD]ROH�

'LVXOILGH�� �� �� ��

'3*��'LSKHQ\O�*XDQLGLQH�� �� �� ��

%HOHUDQJ��6XOSKXU�� ����� ����� �����
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�.7.��NH�GDODP�GLVSHUVL�EHQWRQLW�VHODPD�
�� MDP��2UJDQREHQWRQLW� \DQJ� WHUEHQWXN�
GLVDULQJ� GDQ� GLFXFL� PHQJJXQDNDQ� DLU�
SDQDV�XQWXN�PHQJKLODQJNDQ�LRQ�NORULGD�
\DQJ� WHUGDSDW� GL� GDODP� ODUXWDQ�� ,RQ�
NORULGD� GL� FHN� GHQJDQ� PHQHWHVNDQ�
ODUXWDQ� SHUDN� QLWUDW� ������ E�Y� KLQJJD�
WLGDN� WHUEHQWXN� HQGDSDQ� SXWLK��
2UJDQREHQWRQLW�GLNHULQJNDQ�SDGD�VXKX�

�
��� &��NHPXGLDQ�GLJHUXV�PHQJJXQDNDQ�
PRUWDU� KLQJJD� EHUXNXUDQ� ���� PHVK��
2UJDQREHQWRQLW� GLHNVSDQVL� GHQJDQ�
PHQJJXQDNDQ� DVDP� VWHDUDW� GHQJDQ�
WXMXDQ�XQWXN�PHQLQJNDWNDQ�EDVDO�VSDVL�
GD U L � R U JDQREHQ WRQ L W � V HK LQJJD �
PHPXGDKNDQ�NDUHW�XQWXN�LQWHUNDODVL�NH�
GDODP� JDOHUL� EHQWRQLW�� 2UJDQREHQWRQLW�
GLFDPSXU�GHQJDQ�DVDP�VWHDUDW�GHQJDQ�
SHUEDQGLQJDQ�EHUDW��������PHQJJXQDNDQ�
PRUWDU� VHODPD� ��� PHQLW�� &DPSXUDQ�
WHUVHEXW� GLSDQDVNDQ� GL� GDODP� RYHQ�

�
VHODPD� �� MDP� SDGD� VXKX� ��� &�
NHPXGLDQ� GLGLQJLQNDQ�� VHODQMXWQ\D�
GLJHUXV� PHQJJXQDNDQ� PRUWDU� VDPSDL�
EHUXNXUDQ�����PHVK��&DPSXUDQ� \DQJ�
GLGDSDW� GLQDPDNDQ� RUJDQREHQWRQLW�
WHUHNVSDQVL��2%7����

.DUDNWHULVDVL� RUJDQREHQWRQLW�
G L O D NXNDQ � XQ WXN � PHQJ H W DKX L �
N H E H U K D V L O D Q � S H P E X D W D Q �
RUJDQREHQWRQLW��2%��GDQ�RUJDQREHQWRQLW�
W H U H N V S D Q V L � � 2 % 7 � � G H Q J D Q �
PHQJJXQDNDQ� GLIUDNVL� VLQDU�;� �;5'��
GDQ� $WWHQXDWHG� 7RWDO� 5HIOHFWDQFH� ,QIUD�
5HG� �$75�,5��� 3DGD� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ� 'LIUDNWRPHWHU� VLQDU�;�
�&X.��SDGD�WHJDQJDQ����N9�GDQ�DUXV����
P$��'DWD�;5'�GLWLQMDX�SDGD�VXGXW��É�

�� � �
GDUL� � �� �� GHQJDQ� NHFHSDWDQ�

�
SHPEDFDDQ�� �PHQLW��3HUKLWXQJDQ�QLODL�
EDVDO� VSDVL� PHQJJXQDNDQ� KXNXP�
%UDJJ
V��\DLWX�Ì� ���G�VLQ�É��6SHNWURVNRSL�
LQIUD� PHUDK� $75�,5� GLJXQDNDQ� XQWXN�
PHQJHWDKXL�LQWHUDNVL�JDUDP�DPPRQLXP�
NXDUWHUQHU� GDQ� DVDP� VWHDUDW� GHQJDQ�
EHQWRQLW��6SHNWUXP�$75�,5�GLXNXU�SDGD�
UHQWDQJ� ELODQJDQ� JHORPEDQJ� �����

�� ��
VDPSDL�����FP �GHQJDQ�UHVROXVL���FP �

3HPEXDWDQ�.RPSRQ�GDQ�9XONDQLVDVL�
&DPSXUDQ�15�%5�

.RPSRQ�FDPSXUDQ�15�%5�GLEXDW�
GHQJDQ�PHQJJXQDNDQ�RSHQ�PLOO�GHQJDQ�
SHUEDQGLQJDQ�NHFHSDWDQ�������GDQ�VXKX�
JLOLQJDQ�GLSHUWDKDQNDQ�SDGD�VXKX������

�
�� &��)RUPXODVL�NRPSRQ�15�%5�GHQJDQ�
EDKDQ� SHQJLVL� \DQJ� EHUEHGD� GLVDMLNDQ�
SDGD�7DEHO����.RPSRQ�15�%5�\DQJ�WHODK�
GLJLOLQJ�GLNRQGLVLNDQ�VHODPD�PLQLPDO����
MDP��.DUDNWHULVDVL�SHPDWDQJDQ�NRPSRQ�
1 5 � % 5 � G L W H Q W X N D Q � G H Q J D Q �
PHQJJXQDNDQ� UKHRPHWHU� �0'5� ������

�
SDGD� VXKX� ��� &� VHVXDL� GHQJDQ� ,62�
������ .RPSRQ� 15�%5� NHPXGLDQ�
G L YX O N DQ L V D V L �G L F H W DN � G HQJDQ �
PHQJJXQDNDQ�DODW� WHNDQ�KLGUROLN�SDGD�

� �
VXKX� ��� &� GDQ� WHNDQDQ� ���� NJ�FP �
GHQJDQ�ZDNWX�YXONDQLVDVL�\DQJ�GLGDSDW�
GDUL � KDVL O � SHQJXNXUDQ� GHQJDQ�
PHQJJXQDNDQ� UKHRPHWHU�� .HWHEDODQ�
YXONDQLVDW�15�%5�DGDODK���������PP��

3HQJXMLDQ�6LIDW�0HNDQLN�9XONDQLVDW�
&DPSXUDQ�15�%5

6L IDW � PHNDQLN � YXONDQLVDW �
FDPSXUDQ� 15�%5� GLWHQWXNDQ� VHVXDL�
GHQJDQ� VWDQGDU� PHWRGH� XML� ,62� \DQJ�
WHUGLUL� GDUL�� XML� NXDW� WDULN� GDQ�
SHUSDQMDQJDQ� SXWXV�� NHNXDWDQ� VREHN��
NHNHUDVDQ�� SHUSDQMDQJDQ� WHWDS�� NDORU�
WLPEXO��GDQ�NHWDKDQDQ�NLNLV��.XDW�WDULN��
PRGXOXV�SDGD�SHUSDQMDQJDQ������GDQ�
����� VHUWD� SHUSDQMDQJDQ� SXWXV�
YXONDQLVDW�FDPSXUDQ�15�%5�GLWHQWXNDQ�
VHVXDL� GHQJDQ� ,62� ��� PHQJJXQDNDQ�
GXPEEHOO� WLSH� ��� .HNXDWDQ� VREHN�
Y X O N DQ L V D W � F DPSX U DQ � 15�%5 �
PHQJJXQDNDQ� FRQWRK� XML� EHUEHQWXN�
GHOIW�VHVXDL�GHQJDQ�,62��������3HQJXMLDQ�
NHNHUDVDQ�YXONDQLVDW�FDPSXUDQ�15�%5�
VHVXDL� GHQJDQ� PHWRGH� XML� ,62� �����
PHQJJXQDNDQ�6KRUH�$��8ML�NDORU�WLPEXO�
GLODNXNDQ� VHVXDL� GHQJDQ� ,62� ������

R
SHQJXMLDQ� GLODNXNDQ� GL� VXKX� �� &�
PHQJJXQDNDQ� FRQWRK� XML� EHUEHQWXN�
VLOLQGHU� GHQJDQ� � GLDPHWHU� ���PP�GDQ� �

)DWKXUURKPDQ�GDQ�5DPDGKDQ
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WHEDO����PP��3HQJXMLDQ�NHWDKDQDQ�NLNLV�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� ',1�
DEUDGHU� VHVXDL� GHQJDQ�PHWRGH�XML� ,62�
������ &RQWRK� XML� EHUEHQWXN� VLOLQGHU�
EHUGLDPHWHU� ��� PP� GHQJDQ� WLQJJL�
PLQLPXP���PP�

+$6,/�'$1�3(0%$+$6$1

� 2UJDQREHQWRQLW� �2%��GLEXDW�GDUL�
EHQWRQLW�\DQJ�PHPLOLNL�SXQFDN�GLIUDNVL�
GHQJDQ� EDVDO� VSDVL� VHEHVDU� ����� QP�
VHSHUWL� \DQJ� WHUOLKDW� SDGD� *DPEDU� ���
%DVDO�VSDVL�GLKLWXQJ�GDUL�KXNXP�%UDJJ��
\DLWX��Ì� ���G�VLQ�É��6HWHODK�GLODNXNDQ�
UHDNVL� SHUWXNDUDQ� NDWLRQ� GHQJDQ�
PHQJJXQDNDQ� JDUDP� DPPRQLXP�
NXDUWHUQHU�� SXQFDN� GLIUDNVL� GDUL�
EHQWRQLW� EHUJHVHU� GDQ� SHQLQJNDWDQ�
EDVDO� VSDVL� PHQMDGL� ����� QP�� +DO� LQL�
PHQXQMXNNDQ� EDKZD� WHODK� WHUMDGL�
SHUWXNDUDQ� NDWLRQ� DQWDUD� NDWLRQ�
DPPRQLXP�GHQJDQ�NDWLRQ�NDWLRQ� \DQJ�
WHUGDSDW� GL� GDODP� JDOHUL� EHQWRQLW��
0HQXUXW� /H� 3XDUW� HW� DO� ��������
RUJDQREHQWRQLW�GHQJDQ�EDVDO�VSDVL������
QP� PHQXQMXNNDQ� EDKZD� LRQ�LRQ�
DPPRQLXP� \DQJ� WHUGDSDW� GL� GDODP�
JDOHUL� EHQWRQLW� EHUEHQWXN� ODSLVDQ�
SDUDILQ��6HODLQ�LWX�SDGD�SROD�GLIUDNVL�2%�
WHUOLKDW�DGDQ\D�SXQFDN�GLIUDNVL�GHQJDQ�
EDVDO � VSDVL � ����� QP�� +DO � LQL �
PHQXQMXNNDQ�EDKZD�SDGD�2%�WHUVHEXW�
PDVLK� WHUGDSDW� EHQWRQLW� \DQJ� WLGDN�
PHQJDODPL� SHUWXNDUDQ� NDWLRQ� GHQJDQ�

NDWLRQ� DPPRQLXP� \DQJ� WHUGDSDW� SDGD�
J D U DP � DPPRQ LXP � NXD U W H UQ H U �
'LK\GURJHQD WHG � 7D O O RZR\ OH WK\ O �
+\GUR[\HWK\OPRQLXP�0HWKRVXOIDWH��

3HQLQJNDWDQ� EDVDO� VSDVL� GDUL�
RUJDQRFOD\ � GDSDW� PHQLQJNDWNDQ�
LQWHUNDODVL�HNVIROLDVL� RUJDQRFOD\� GL�
GD ODP� PDWU LNV � NDUHW � VHKLQJJD�
PHPSHUEDLNL� VLIDW� PHNDQLN� GDUL�
YXONDQLVDW� NDUHW� �0D� HW� DO��� �������
3HQLQJNDWDQ� EDVDO� VSDVL� GDSDW�
GLODNXNDQ� GHQJDQ� PHQJLQWHUNDODVL�
DVDP� VWHDUDW � NH� GDODP� JDOHU L �
RUJDQREHQWRQLW�� PHQJKDVLONDQ� 2%7�
VHSHUWL�\DQJ�GLVDMLNDQ�SDGD�*DPEDU����
3DGD� SROD� GLIUDNVL� 2%7�� WHUGDSDW� WLJD�
SXQFDN� GLIUDNVL�� \DLWX� GHQJDQ� EDVDO�
VSDVL������QP�������QP�GDQ�PHQGHNDWL�
����� QP�� 3XQFDN� GLIUDNVL� 2%� GHQJDQ�
EDVDO� VSDVL� ����� QP� EHUJHVHU��
PHQJKDVLONDQ� EDVDO� VSDVL� ����� QP��
3HQLQJNDWDQ�EDVDO�VSDVL�LQL�GLKDUDSNDQ�
GDSDW� PHPXGDKNDQ� NDUHW� PDVXN� NH�
GDODP� JDOHUL� RUJDQREHQWRQLW�� VHKLQJJD�
PHQJKDVLONDQ�VWUXNWXU�LQWHUNDODVL�DWDX�
HNVIROLDVL��3XQFDN�GLIUDNVL�GHQJDQ�EDVDO�
VSDVL� ����� QP� PHUXSDNDQ� SXQFDN�
GLIUDNVL� GDUL� DVDP� VWHDUDW� \DQJ�
PHQJDODPL�UHNULVWDOLVDVL�VHWHODK�SURVHV�
SHQGLQJLQDQ��0D���������3XQFDN�GLIUDNVL�
GHQJDQ�EDVDO�VSDVL������QP�PHUXSDNDQ�
SXQFDN�GLIUDNVL�GDUL�EHQWRQLW�\DQJ�WLGDN�
GLLQWHUNDODVL� ROHK� JDUDP� DPPRQLXP�
NXDUWHUQHU�GDQ�DVDP�VWHDUDW�

*DPEDU����3ROD�GLIUDNVL�VLQDU�;�EHQWRQLW��2%��GDQ�2%7
)LJXUH����;�UD\�GLIIUDFWLRQ�SDWWHUQV�RI�EHQWRQLWH��2%��DQG�2%7

6LIDW�0HNDQLN�9XONDQLVDW�&DPSXUDQ�.DUHW�$ODP�.DUHW�3ROLEXWDGLHQ�GHQJDQ�%DKDQ�3HQJLVL�2UJDQREHQWRQLW�7HUHNVSDQVL
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6SHNWUXP� $75�,5� EHQWRQLW��
RUJDQREHQWRQLW� GDQ� RUJDQREHQWRQLW�
WHUHNVSDQVL� GLVDMLNDQ� SDGD� *DPEDU� ���
6SHNWUXP� $75�,5� GDUL� EHQWRQLW�
PHPSHUOLKDWNDQ�DGDQ\D�YLEUDVL�XOXU�2�

��
+� GDODP� + 2� ��������� FP ��� YLEUDVL��

��
WHNXN�+�2�+�GDODP�+ 2����������FP ����

��
GDQ� YLEUDVL� XOXU� 6L�2� ��������� FP ���
6HGDQJNDQ� VSHNWUXP� $75�,5� GDUL�
RUJDQREHQWRQLW�PHPSHUOLKDWNDQ�DGDQ\D�
HPSDW� SLWD� VHUDSDQ� EDUX�� \DLWX� SDGD�

��
ELODQJDQ� JHORPEDQJ� �������� FP ��

�� ��
��������FP ����������FP ��GDQ���������

��
FP �� .HHPSDW� SLWD� VHUDSDQ� WHUVHEXW�
DGDODK�SLWD�VHUDSDQ�NKDV�\DQJ�DGD�SDGD�
VXUIDNWDQ� DPPRQLXP� NXDUWHUQHU�
7HWUDQ\O�� \DLWX� SLWD� VHUDSDQ� YLEUDVL�
XOXUDQ� DQWLVLPHWUL� &+ � SDGD� ELODQJDQ��

��
JHORPEDQJ� �������� FP � GDQ� ��������

��
FP �� JXJXV� HVWHU� SDGD� ELODQJDQ�

��
JHORPEDQJ� �������� FP � GDQ� YLEUDVL�
JXQWLQJ� &+ � SDGD� ELODQJDQ� JHORPEDQJ��

��
�������� FP � �5DPDGKDQ�HW�DO��� �������
+DO� LQL� PHQXQMXNNDQ� EDKZD� NDWLRQ�

NDWLRQ� DPPRQLXP� WHODK� EHUWXNDU�
GHQJDQ� NDWLRQ�NDWLRQ� \DQJ� WHUGDSDW� GL�
GDODP�JDOHUL�GDUL�RUJDQRFOD\��

3DGD� VSHNWUXP� $75�,5� 2%7�
WHUOLKDW� PXQFXOQ\D� SXQFDN� NKDV� GDUL�
DVDP� NDUERNVLODW� SDGD� ELODQJDQ�

��
JHORPEDQJ� �������� FP � GDQ� WLGDN�

��
WHUOLKDWQ\D�SXQFDN�HVWHU����������FP ��
S D G D � V S H N W U XP � 2% � � K D O � L Q L �
PHQXQMXNNDQ�EDKZD�DVDP�VWHDUDW�SDGD�
VDDW� PHQJDODPL� SHOHOHKDQ� PDVXN� NH�
GDODP� JDOHUL� 2%� GDQ� PHQJDODPL�
UHNULVWDOLVDVL� NHPEDOL� GL� GDODP� JDOHUL�
2%�� QDPXQ� WLGDN� WHUMDGL� UHDNVL�
HVWHULILNDVL�VHSHUWL�KDVLO�SHQHOLWLDQ�\DQJ�
GLODNXNDQ�ROHK�0D�HW�DO� ��������+DO�LQL�
GLPXQJNLQNDQ� NDUHQD� JUXS� KLGURNVL�
\DQJ�WHUGDSDW�GL�GDODP�ODSLVDQ�EHQWRQLW�
WHODK� EHUHDNVL� GHQJDQ� 7HWUDQ\O�
PHQJKDVLONDQ� HVWHU�� VHKLQJJD� SDGD�
VSHNWUXP� 2%� PXQFXO� SLWD� NKDV� GDUL�
JUXS� HVWHU� SDGD� ELODQJDQ� JHORPEDQJ�

��
��������FP �

*DPEDU����6SHNWUXP�$75�,5�EHQWRQLW��2%��GDQ�2%7
)LJXUH����$75�,5�VSHFWUXPV�RI�EHQWRQLWH��2%��DQG�2%7

7
UD
Q
V
P
LV
L

7
UD
Q
V
P
LV
V
LR
Q

��
�

%LODQJDQ�JHORPEDQJ
:DYHQXPEHU�
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�FP �
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.DUDNWHULVWLN� 3HPDWDQJDQ� .RPSRQ�
&DPSXUDQ�15�%5

� .DUDNWHULVWLN� SHPDWDQJDQ� \DQJ�
WHUGLUL�GDUL�WRUVL�PDNVLPXP��6 ���WRUVL�PD[

PLQLPXP� �6 ��� 6� �6 ²6 ��� ZDNWX�PLQ PD[ PLQ

SHPDWDQJDQ� RSWLPXP� �W ��� GDQ� ZDNWX���

VFRUFK� �WV �� GLNRPSLODVL� GDODP�7DEHO� ����

7RUV L � PDNVLPXP� GDU L � NRPSRQ�
FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�
2%7� OHELK� NHFLO� ELOD� GLEDQGLQJNDQ�

GHQJDQ� EDKDQ� SHQJLVL� &%� GDQ� 6L��
1DPXQ�� � W �GDQ� WV � UHODWLI� VDPD��7RUVL��� �

PLQLPXP�2%7�GDQ�&%�MXJD�OHELK�NHFLO�
GLEDQGLQJ�GHQJDQ�NRPSRQ�15�%5�\DQJ�
PHQJDQGXQJ�6L��+DO�LQL�GLNDUHQDNDQ�GL�
GDODP� 2%7� PHQJDQGXQJ� VLVD� DVDP�
VWHDUDW� \DQJ� GDSDW� EHUIXQJVL� VHEDJDL�
SHPODVWLV�GDUL�NDUHW��6LVD�DVDP�VWHDUDW�
WHUVHEXW�PHQJDODPL� �UHNULVWDOLVDVL�SDGD�
VDDW�SURVHV�SHQGLQJLQDQ��)DWKXUURKPDQ�
HW�DO���������

6DPSHO�NRPSRQ�
&RPSRXQGV�

6PD[��

�NJ�FP��
6PLQ�

�NJ�FP��
'6�

�NJ�FP��

W���
�PHQLW��

WV��
�PHQLW��

2%7� ����� ����� ����� ����� �����

&%� ����� ����� ����� ����� �����

6L� ����� ����� ����� ����� �����
�

7DEHO����.DUDNWHULVWLN�SHPDWDQJDQ�NRPSRQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�2%7��&%�GDQ�6L
7DEOH����&XULQJ�FKDUDFWHULVWLF�RI�15�%5�FRPSRXQGV�ILOOHG�2%7��&%�DQG�6L�

� 'HOWD�WRUVL��6��GDSDW�GLLQGLNDVLNDQ�
VHFDUD� W LGDN� ODQJVXQJ� VHEDJDL �
SHPEHQWXNDQ� MDULQJDQ� GDODP� VLVWHP�
LNDWDQ� VLODQJ� �-RYDQRYLF� HW� DO��� �������
.RPSRQ� \DQJ� PHQJDQGXQJ� 2%7�
PHPLOLNL� 6� \DQJ� OHELK� NHFLO� GLEDQGLQJ�
N R P S R Q � O D L Q Q \ D � � K D O � L Q L �
PHQJLQGLNDVLNDQ� GHUDMDW� LNDWDQ� VLODQJ�
NDUHQD�DGDQ\D�EDKDQ�SHQJLVL�2%7�OHELK�
NHFLO� GLEDQGLQJ� NRPSRQ� 15�%5� \DQJ�
PHQJDQGXQJ�&%�GDQ�6L��'HUDMDW�LNDWDQ�
VLODQJ� OHELK� EHVDU� PHQXQMXNNDQ�
SHQLQJNDWDQ� PRGXOXV�� NHNHUDVDQ� GDQ�
PHQXUXQNDQ�SHUSDQMDQJDQ�SXWXV��

� ,QGHNV� ODMX� SHPDWDQJDQ� �&5,��
PHQJLQGLNDVLNDQ�ODMX�UHDNVL�YXONDQLVDVL�
\DQJ� GLKLWXQJ� GHQJDQ� SHUVDPDDQ�
EHULNXW�
� � ���

� &5,�� �� � � �
� � W �WV�� �

,QGHNV�ODMX�SHPDWDQJDQ�GLVDMLNDQ�
SDGD�*DPEDU����3DGD�*DPEDU���WHUOLKDW�
EDKZD�ODMX�LQGHNV�SHPDWDQJDQ�NRPSRQ�
15�%5�GHQJDQ�EDKDQ�SHQJLVL�2%7�OHELK�
NHFLO�GLEDQGLQJ�NRPSRQ�15�%5�GHQJDQ�
EDKDQ�SHQJLVL�&%�GDQ�6L�DWDX�NHFHSDWDQ�
SHPDWDQJDQ� NRPSRQ� 15�%5� \DQJ�

PHQJDQGXQJ�2%7�OHELK�ODPEDW��+DVLO�LQL�
EHUEHGD� GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ�
GLODNXNDQ� ROHK� 7HK� HW� DO� ��������
RUJDQREHQWRQLW� PHQJDQGXQJ� JUXS�
DPLQD� \DQJ� GDSDW� EHUIXQJVL� VHEDJDL�
EDKDQ�SHQFHSDW�SDGD�VLVWHP�YXONDQLVDVL�
EHOHUDQJ�\DQJ�DNDQ�PHQLQJNDWNDQ�ODMX�
L Q G H N V � S HPD W D Q J D Q � � + D O � L Q L �
GLPXQJNLQNDQ� NDUHQD� DGDQ\D� DVDP�
VWHDUDW�VLVD�\DQJ�WLGDN�EHUHDNVL�GHQJDQ�
R U J DQ RE HQ W R Q L W � P HQ \ H E DEN DQ �
WHUKDPEDWQ\D� YXONDQLVDVL� GDQ� ]LQF�
VWHDUDW�GDSDW�PHQJKDPEDW�DNWLYLWDV�GDUL�
=Q2��-HRQ�HW�DO���������

6LIDW� 0HNDQLN� 9XONDQLVDW� &DPSXUDQ�
15�%5

6L IDW � PHNDQLN � YXONDQLVDW �
FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�
RUJDQREHQWRQLW� WHUHNVSDQVL�� NDUERQ�
KLWDP�GDQ�VLOLND�GLVDMLNDQ�SDGD�7DEHO����
.XDW� WDULN� YXONDQLVDW� GHQJDQ� EDKDQ�
SHQJLVL� 2%7� VHGLNLW� OHELK� EHVDU� ELOD�
GLEDQGLQJNDQ� GHQJDQ� NXDW� WDULN�
YXONDQLVDW� GHQJDQ� EDKDQ� SHQJLVL� &%��
QDPXQ� OHELK� UHQGDK� GLEDQGLQJNDQ�
GHQJDQ� YXONDQLVDW� GHQJDQ� EDKDQ�
SHQJLVL� 6L�� +DO� LQL� PHQJLQGLNDVLNDQ�
EDKZD� RUJDQREHQWRQLW� WHUHNVSDQVL�
GDSDW� PHQMDGL� EDKDQ� SHQJLVL� \DQJ�

6LIDW�0HNDQLN�9XONDQLVDW�&DPSXUDQ�.DUHW�$ODP�.DUHW�3ROLEXWDGLHQ�GHQJDQ�%DKDQ�3HQJLVL�2UJDQREHQWRQLW�7HUHNVSDQVL
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EHUVLIDW� PHQJXDWNDQ�� 6LIDW� SHQJXDWDQ�
WHUVHEXW� GLPXQJNLQNDQ� NDUHQD�
WHUMDGLQ\D� LQWHUNDODVL� DWDX� HNVIROLDVL�
GDUL�2%7�GL�GDODP�PDWULN�FDPSXUDQ�15�
%5� GDQ� LQWHUDNVL� \DQJ� NXDW� DQWDUD�
SHUPXNDDQ� OHPSXQJ� GHQJDQ� PDWULN�
NDUHW��&DUOL�HW�DO����������0RGXOXV������
GDQ�PRGXOXV������YXONDQLVDW� GHQJDQ�
EDKDQ� SHQJLVL� 2%7� OHELK� EHVDU�
GLEDQGLQJNDQ� GHQJDQ� YXONDQLVDW�
GHQJDQ�EDKDQ�SHQJLVL�6L��QDPXQ�VHGLNLW�
OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ�
YXONDQLVDW� FDPSXUDQ� 15�%5� GHQJDQ�
EDKDQ� SHQJLVL� &%�� +DVLO� LQL� VHMDODQ�
GHQJDQ� KDVLO� SHUEHGDDQ� WRUVL� SDGD�
UKHRPHWHU� \DQJ� PHQJLQGLNDVLNDQ�
GHUDMDW�LNDWDQ�VLODQJ�GDUL�YXONDQLVDW�15�
%5�

3HUSDQMDQJDQ� SXWXV� YXONDQLVDW�
FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�

2%7�VHGLNLW�OHELK�UHQGDK�GLEDQGLQJNDQ�
GHQJDQ� YXONDQLVDW� GHQJDQ� EDKDQ�
SHQJLVL�6L��%LDVDQ\D�WLQJJLQ\D�QLODL�NXDW�
WDULN� DNDQ� PHQJDNLEDWNDQ� SHQXUXQDQ�
Q L O D L � S H U S D Q M D Q J D Q � S X W X V �
�0DGKXVRRGDQDQ�GDQ�9DUJKHVH���������
QDPXQ�SDGD�YXONDQLVDW�GHQJDQ�EDKDQ�
SHQJLVL�2%7�GDQ�6L�PHQXQMXNNDQ�EDKZD�
W L Q J J L Q \ D � N X D W � W D U L N � W L G D N �
PHQJDNLEDWNDQ� SHQXUXQDQ� GDUL�
S H USDQ M DQJDQ � SX WXV � � +D O � L Q L �
GLPXQJNLQNDQ� NDUHQD� ODSLVDQ� VLOLNDW�
GDQ� VLOLND� PHPLOLNL� VLIDW� SHQJXDWDQ� �
VHSDQMDQJ� DUDK� WDULNDQ�� \DQJ� DNDQ�
EHUNRQWULEXVL� WHUKDGDS� SHQLQJNDWDQ�
NXDW� WDULN� GDQ� SHUSDQMDQJDQ� SXWXV�
�0DGKXVRRGDQDQ�GDQ�9DUJKHVH���������
6LIDW� SHQJXDWDQ� GDUL� EDKDQ� SHQJLVL�
G D S D W � G L W X Q M X N N D Q � G H Q J D Q �
PHQLQJNDWQ\D�VLIDW�NHNXDWDQ�VREHN�GDQ�
NHWDKDQDQ� NLNLV�� .HNXDWDQ� VREHN� GDQ�

*DPEDU�����,QGHNVL�ODMX�SHPDWDQJDQ��&5,��NRPSRQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�2%7��&%�GDQ�6L�
)LJXUH����&XULQJ�UDWH�LQGH[�RI�15�%5�FRPSRXQG�ILOOHG�2%7��&%�DQG�6L�
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3DUDPHWHU�
3DUDPHWHUV�

2%7� &%� 6L�

.XDW�WDULN��1�PP���
7HQVLOH�6WUHQJKW�

������ ������ ������

0RGXOXV�������1�PP��� ����� ����� �����
0RGXOXV��������1�PP��� ����� ����� �����
3HUSDQMDQJDQ�SXWXV�����
(ORQJDWLRQ�DW�EUHDNV�

���� ���� ����

.HNXDWDQ�VREHN��1�PP���
7HDU�6WUHQJKW�

����� ����� �����

.HNHUDVDQ��6KRUH�$��
+DUGQHVV�

��� ��� ���

.HWDKDQDQ�NLNLV��PP���
$EUDVLRQ�5HVLVWDQFH�

������� ������� �������

.DORU�WLPEXO�
+HDW�%XLOW�8S� � � �

��3HUXEDKDQ�VXKX���&��
7HPSHUDWXUH�&KDQJHV�

����� ����� �����

��3HUXEDKDQ�NHNHUDVDQ�����
+DUGQHVV�&KDQJHV�

����� ����� ����

�

7DEHO����6LIDW�PHNDQLN�YXONDQLVDW�15�%5�GHQJDQ�EDKDQ�SHQJLVL�2%7��&%�GDQ�6L
7DEOH����0HFKDQLFDO�SURSHUWLHV�RI�15�%5�YXOFDQL]DWHV�ILOOHG�2%7��&%�DQG�6L
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NHWDKDQDQ� NLNLV� YXONDQLVDW� GHQJDQ�
EDKDQ� SHQJLVL� 2%7� GDQ� 6L� OHELK� EDLN�
GLEDQGLQJNDQ� GHQJDQ� YXONDQLVDW�
GHQJDQ� EDKDQ� SHQJLVL� &%�� +DO� LQL�
G L V H E D E N D Q � N D U H Q D � D G D Q \ D �
LQWHUNDODVL�HNVIROLDVL�GDUL�2%7�VHKLQJJD�
PHQLQJNDWNDQ� OXDV� SHUPXNDDQ� GDUL�
2%7�GDQ�DGDQ\D�SHQLQJNDWDQ�LQWHUDNVL�
DQWDUD� ODSLVDQ� 2%7� GDQ� NDUHW�
�0DGKXVRRGDQDQ�GDQ�9DUJKHVH���������
0HQLQJNDWQ\D� LQWHUDNVL� GLVHEDENDQ�
DGDQ\D� FRXSOLQJ� DJHQW� \DQJ� GDSDW�
PHQLQJNDWNDQ�LQWHUDNVL�DQWDUD�SROLPHU�
GHQJDQ�2%7�GDQ�6L��*H�GDQ�-LD���������
.HNHUDVDQ� GDUL� NHWLJD� EDKDQ� SHQJLVL�
VHGLNLW�EHUEHGD��.HNHUDVDQ�NRPSRQ�15�
%5� GHQJDQ� EDKDQ� SHQJLVL� &%� VHGLNLW�
OHELK�EHVDU��+DVLO�LQL�VDPD�GHQJDQ�QLODL�6�
SDGD� NDUDNWHULVWLN� SHPDWDQJDQ��
PHQJLQGLNDVLNDQ� GHUDMDW� LNDWDQ� VLODQJ�
NRPSRQ�FDPSXUDQ�15�%5�

1LODL�NDORU�WLPEXO��KHDW�EXLOG�XS��
GDUL� YXONDQLVDW� FDPSXUDQ� 15�%5�
GHQJDQ�EDKDQ�SHQJLVL�2%7��&%�GDQ�6L�
\DQJ� GLXML� GHQJDQ� PHPSHODMDUL�
SHUXEDKDQ� VXKX� GDQ� SHUXEDKDQ�
NHNHUDVDQ� GDUL� YXONDQLVDW� GHQJDQ�
EDKDQ�SHQJLVL�2%7��&%�GDQ�6L� WHUOLKDW�
EDKZD�SHUXEDKDQ�VXKX�GDUL�YXONDQLVDW�
15�%5�GHQJDQ�EDKDQ�SHQJLVL�2%7�GDQ�
&%� OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ�
YXONDQLVDW� GHQJDQ� EDKDQ� SHQJLVL� 6L��
6HODPD� SHQJXMLDQ� NDORU� WLPEXO��
SHUXEDKDQ� NHNHUDVDQ� GDUL� YXONDQLVDW�
GHQJDQ�EDKDQ�SHQJLVL�2%7�OHELK�EHVDU�
GLEDQGLQJNDQ� GHQJDQ� YXONDQLVDW�
GHQJDQ�EDKDQ�SHQJLVL�&%�GDQ�6L����

.(6,038/$1�'$1�6$5$1

� .DUDNWHULVWLN� SHPDWDQJDQ� GDUL�
NRPSRQ� FDPSXUDQ� 15�%5� GHQJDQ�
EDKDQ�SHQJLVL�2%7�PHQJKDVLONDQ�WRUVL�
P D N V LPXP � \ D Q J � O H E L K � N H F L O �
GLEDQGLQJNDQ�GHQJDQ�EDKDQ�SHQJLVL�&%�
GDQ�6L��1DPXQ��6��W �GDQ�WV �UHODWLI�VDPD���� �

+DO� LQL� GLSHQJDUXKL� ROHK� DGDQ\D� DVDP�
VWHDUDW� \DQJ� GDSDW� EHUIXQJVL� VHEDJDL�
SHPODVWLV��6LIDW�PHNDQLN�GDUL�YXONDQLVDW�
FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�
RUJDQREHQWRQLW� WHUHNVSDQVL� OHELK� EDLN�
GLEDQGLQJNDQ�GHQJDQ�EDKDQ�SHQJLVL�&%�
WHUXWDPD� XQWXN� VLIDW� NXDW� WDULN��
SHUSDQMDQJDQ� SXWXV�� NHNXDWDQ� VREHN��
GDQ�NHWDKDQ�NLNLV�� �%HUGDVDUNDQ�KDVLO�
VLIDW�PHNDQLN��PDND�GDSDW�GLVLPSXONDQ�
EDKZD� RUJDQREHQWRQLW� WHUHNVSDQVL�
GDSDW�GLJXQDNDQ�VHEDJDL�EDKDQ�SHQJLVL�

\DQJ� EHUVLIDW� PHQJXDWNDQ� SDGD�
YXONDQLVDW�FDPSXUDQ�15�%5�

� 8Q W X N � W D K D S � S H Q H O L W L D Q �
VH ODQ MX WQ\D � G L VDUDQNDQ � GDSDW �
GLEDQGLQJNDQ� DQWDUD� VLIDW� PHNDQLN�
FDPSXUDQ�15�%5�GHQJDQ�EDKDQ�SHQJLVL�
2%7�GDQ�EDKDQ�SHQJLVL�RUJDQREHQWRQLW�
\DQJ�PHPLOLNL� EDVDO� VSDVL� \DQJ� VDPD��
VHUWD� GHQJDQ� PHQFDPSXUNDQ� DQWDUD�
FDUERQ� EODFN� DWDX� VLOLND� GHQJDQ�
RUJDQREHQWRQLW�VHEDJDL�EDKDQ�SHQJLVL�GL�
GDODP�NRPSRQ�NDUHW��

'$)7$5�3867$.$

$OH[DQGUH�� 0�� DQG� 3�� 'XERLV�� ������
3 R O \P H U � / D \ H U H G � 6 L O L F D W H �
1DQRFRPSRVLWHV�� 3UHSDUDWLRQ��
3URSHUWLHV��DQG�8VHV�RI�D�1HZ�&ODVV�
RI�0DWHULDOV��0DWHULDO� 6FLHQFH�DQG�
(QJLQHHULQJ����������

&DUOL��/��1���&��5��5RQFDWR��$��=DQFKHW��5��
6�� 0DXOHU�� 0�� *LRYDQHOD�� 5�1��
%UDQGDOLVH��DQG�-��6��&UHVSR��������
&KDUDFWHUL]DWLRQ�RI�1DWXUDO�5XEEHU�
1DQRFRPSRVLWHV� )LO OHG� ZLWK�
2UJDQRFOD\� DV� D� 6XEVWLWXWH� IRU�
6 L O L F D � 2 E W D L Q H G � E \ � W K H �
&RQYHQWLRQDO� 7ZR�5ROO � 0LO O �
0HWKRG��$SSOLHG� &OD\� 6FLHQFH� ����
������

'DV��$��� )��5��&RVWD��8��:DJHQNQHFKW��
D Q G � * � � + H L Q U L F K � � � � � � � �
1DQRFRPSRV L W HV � %DVHG � RQ �
&KORURSUHQH� 5XEEHU�� � (IIHFW� RI�
&KHPLFDO� 1DWXUH� DQG� 2UJDQLF�
0RGLILFDWLRQ� RI� 1DQRFOD\� RQ� WKH�
9XOFDQL]DWH� 3URSHUWLHV�� (XURSHDQ�
3RO\PHU� -RXUQDO� ��� ������ �����
�����

'DWWD�� 6�� ������ 6SHFLDO�3XUSRVH�
(ODVWRPHUV�� ,Q� %UHQGDQ� 5RGJHUV��
5XEEHU� &RPSRXQGLQJ�� &KHPLVWU\�
DQG� $SSOLFDWLRQV�� 0DUFHO� 'HNNHU�
,QF��1HZ�<RUN����������

)DWKXUURKPDQ��0��,���%��6RHJLMRQR��DQG�
(�� %XGLDQWR�� ������ 7KH� (IIHFW� RI�
6WHDU LF � $FLG� RQ� ([SDQGHG�
2UJDQRFOD\� DQG� 5KHRPHWULF�
3 U R S H U W L H V � R I � 1 D W X U D O �
5XEEHU�([SDQGHG� 2UJDQRFOD\�
1DQRFRPSRVLWHV�� -RXUQDO� RI�
0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ�
%����������������

6LIDW�0HNDQLN�9XONDQLVDW�&DPSXUDQ�.DUHW�$ODP�.DUHW�3ROLEXWDGLHQ�GHQJDQ�%DKDQ�3HQJLVL�2UJDQREHQWRQLW�7HUHNVSDQVL



��

*H�� 0�� DQG� '�� -LD�� ������ ,QIOXHQFH� RI�
&RXSOLQJ� $JHQW� RQ� WKH� 3URSHUWLHV�
DQG� 6WUXFWXUHV� RI� 3RO\�9LQ\O�
&KORULGH��&OD\� 1DQRFRPSRVLWHV��
-RXUQDO�RI�7KHUPRSODVWLF�&RPSRVLWH�
0DWHULDOV�������������

-HRQ��*��6���0��+��+DQ��DQG�*��6HR��������
7KH�$GKHVLRQ�3URSHUWLHV�RI�6WHDULF�
$FLG�ORDGHG�5XEEHU�&RPSRXQGV�WR�
%UDVV�3ODWHG� 6WHHO� &RUG�� .RUHDQ�
-RXUQDO� &KHPLFDO� (QJLQHHULQJ� ���
�������������

-RYDQRYLF�� 9��� %�� -�� 6LPHQGLF�� 6�� 6��
-RYDQRYLF��*��0RDUNRYLF��DQG�0��0��
&RQFRYLF�� ������ 7KH� ,QIOXHQFH� RI�
&DUERQ� %ODFN� RQ� &XULQJ� .LQHWLFV�
DQG�7KHUPDO�$JLQJ�RI�$FULORQLWULOH�
%XWDGLHQH� 5XEEHU�� &KHPLFDO�
,QGXVWU\� 	� &KHPLFDO� (QJLQHHULQJ�
����������������

/H�3OXDUW��/���-��'XFKHW��+��6DXWHUHDX��
DQG� -�� )�� *HUDUG�� ������ 6XUIDFH�
0RGLILFDWLRQV� RI� 0RQWPRULOORQLWH�
I R U � 7D L O R UHG � ,Q WH U IDFHV � LQ �
1DQRFRPSRVLWHV�� 7KH� -RXUQDO� RI�
$GKHVLRQ�������������

/RSH]�0DQFKDGR��0��$���%��+HUUHUR��DQG�
0��$UUR\R��������3UHSDUDWLRQ�DQG�
&KDUDFWHUL]DWLRQ� RI� 2UJDQRFOD\�
1DQRFRPSRVLWHV�%DVHG�RQ�1DWXUDO�
5XEEHU�� 3RO\PHU� ,QWHUQDWLRQDO� ����
����������

0D�� <��� /��4L�)DQJ�� =�� /L�4XQ�� DQG�:��
<RX�3LQJ�� ������ 5ROH� RI� 6WHDULF�
$FLG� LQ� 5HSDULQJ� (3'0�&OD\�
1 D Q R F RPS R V L W H V � E \ � 0 H O W �
&RPSRXQGLQJ��3RO\PHU�-RXUQDO����
���������

0D��<���:��<RX�3LQJ��=��/L�4XQ��DQG�/��
4L�)DQJ��������7KH�5ROH�RI�5XEEHU�
&KDUDFWHULVWLFV� LQ� 3UHSDULQJ�
5XEEHU�&OD\� 1DQRFRPSRVLWHV� E\�
0HOW� &RPSRXQGLQJ�� -RXUQDO� RI�
$SSOLHG�3RO\PHU�6FLHQFH�����������
�����

0DGKXVRRGDQDQ��.�1���DQG�6��9DUJKHVH��
� � � � � � 7 H K F Q R O R J L F D O � D Q G �
3URFHVVLQJ� RI� 1DWXUDO� 5XEEHU�
/D\HUHG� 6LOLFDWH�1DQRFRPSRVLWHV�
E\� 0HOW� ,QWHUFDODWLRQ� 3URFHVV��
-RXUQDO�RI�$SSOLHG�3RO\PHU�6FLHQFH�
���������������

5DPDGKDQ�� $��� %�� 6RHJLMRQR�� GDQ� 0�,��
)DWKXUURKPDQ�� ������ 3HQJDUXK�
2UJDQREHQWRQLW�GDQ�$VDP�6WHDUDW�
7 H U K D G D S � . D U D N W H U L V W L N �
3HPDWDQJDQ� GDQ� 6LIDW� 0HNDQLN�
9XONDQLVDW� .DUHW� $ODP�� -XUQDO�
3HQHOLWLDQ�.DUHW���������������

6DGKX�� 6�� DQG� $�.�� %KRZPLFN�� ������
3UHSDUDWLRQ� DQG� 3URSHUWLHV� RI�
6W\UHQH�%XWDGLHQH� 5XEEHU� %DVHG�
1DQRFRPSRVLWHV�� WKH� ,QIOXHQFH� RI�
WKH� 6WUXFWXUDO� DQG� 3URFHVVLQJ�
3DUDPHWHUV�� -RXUQDO� RI� $SSOLHG�
3RO\PHU�6FLHQFH�������������

6KDQ��&���=��*X��/��:DQJ��3��/L��*��6RQJ��
=�� *DR�� DQG� ;�� <DQJ�� ������
3UHSDUDWLRQ�� &KDUDFWHULDWLRQ�� DQG�
$ S S O L F D W L R Q � R I �
1 5 � 6 % 5 � 2 U J D Q R F O D \ �
1DQRFRPSRVLWHV� LQ� WKH� 7LUH�
,QGXVWU\�� -RXUQDO� RI� $SSOLHG�
3RO\PHU�6FLHQFH����������������

7HK�� 3�� ,��� =�� $�� 0RKG� ,VKDN�� 8�� 6��
,VKLDNX�� DQG� -�� .DUJHU�.RFVLV��
������ &XUH� &KDUDFWHULVWLF� DQG�
0HFKDQLFDO� 3URSHUWLHV� RI� 1DWXUDO�
5 X E E H U � 2 U J D Q R F O D \ �
1DQRFRPSRVLWHV�� -XUQDO� 7HNQRORJL�
����$��������

:DQ��&���:��'RQJ��<LQ[L�=KDQJ��DQG�<RQJ�
=KDQJ��������,QWHUFDODWLRQ�3URFHVV�
DQG� 5XEEHU�)LOOHU� ,QWHUDFWLRQV� RI�
3RO\EXWDGLHQH�5XEEHU�2UJDQRFOD\�
1DQRFRPSRVLWHV�� -RXUQDO� RI�
$SSOLHG�3RO\PHU�6FLHQFH����������
����

<RQJ�/DL��/���/��<X�5RQJ��:��<RX�3LQJ��
DQG� =�� /L�4XQ�� ������ (IIHFWV� RI�
+ H D W � D Q G � 3 U H V V X U H � R Q �
0LFURVWUXFWXUH� RI� ,VREXW\OHQH�
,VRSUHQH� 5XEEHU� � , ,5��&OD\�
1DQRFRPSRVLWHV�� 0DFURPROHFXODU�
0DWHULDOV�DQG�(QJLQHHULQJ���������
���

)DWKXUURKPDQ�GDQ�5DPDGKDQ


