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/DUYD�%ODFN�6ROGLHU�)O\ 6XPEHU�3URWHLQ�$\DP�.DPSXQJ�
6XSHU�'HQJDQ�3HPEHULDQ�<RJKXUW ��$�5HYLHZ

8PPL�.DURPDK���,ND�1JDG\DV�7XWL���$GHVWUD�$\XE�6\DZDO����5HQGL�)DWKRQL�+DGL�
�3URJUDP�6WXGL�3HWHUQDNDQ�)DNXOWDV�3HUWDQLDQ�8QLYHUVLWDV�6HEHODV�0DUHW��-OQ��,U��6XWDPL����

.HQWLQJDQ��-HEUHV��6XUDNDUWD���������������������

&RUUHVSRQGLQJ�DXWKRU��XPPLNDURPDK#VWXGHQW�XQV�DF�LG

$EVWUDN�� /DUYD� %ODFN� 6ROGLHU� )O\ �%6)�� PHUXSDNDQ� VDODK� VDWX� DOWHUQDWLI� \DQJ� GDSDW�
GLJXQDNDQ� VHEDJDL� VXPEHU� SURWHLQ�� /DUYD�%6)�PHPSXQ\DL� NDQGXQJDQ� SURWHLQ� \DQJ� FXNXS�
WLQJJL�� \DLWX� �������� 'DWD� WHUVHEXW� PHQMDGL� SHUWLPEDQJDQ� XWDPD� XQWXN� PHQMDGLNDQ� ODUYD�
%6)�VHEDJDL�VXPEHU�SURWHLQ�GDODP�SDNDQ��3HPEHULDQ�ODUYD�%6)�GDODP�EHQWXN�WHSXQJ�VXGDK�
EDQ\DN� GLODNXNDQ� DNDQ� WHWDSL�� SHPEHULDQ� LQL� GDSDW� PHQXUXQNDQ� GD\D� FHUQD� SDNDQ� GDQ�
PHQXUXQNDQ� NRPVXPVL��+DO� WHUVHEXW�PHQGDVDUL� GLODNXNDQQ\D�PRGLILNDVL� SHPEHULDDQ� ODUYD�
%6)� GHQJDQ� SHPEHULDQ� <RJKXUW VHFDUD� FHNRN� XQWXN� PHPSHUEDLNL� SHQFHUQDDQ OXPHQ� XVXV�
D\DP� D\DP� NDPSXQJ� VXSHU�� 3HQXOLVDQ� UHYLHZ� LQL� GLODNXNDQ� GHQJDQ� VWXGL� OLWHUDWXU� GDUL�
EHUEDJDL�MXUQDO�\DQJ�GLSHUROHK�GDUL�JRRJOH�FHQGHNLD��0HODOXL�QDUUDWLYH�UHYLHZ�LQL�GLSHUROHK�
KDVLO� EDKZD� WHSXQJ� ODUYD�%6)� GDSDW� GLMDGLNDQ� SDNDQ� DOWHUQDWLI� VXPEHU� SURWHLQ�� EDJL� D\DP�
NDPSXQJ� VXSHU�� 5DQVXP� \DQJ� GLEHULNDQ� WHSXQJ� %6)� ���� GDSDW� PHQXUXQNDQ� NHFHUQDDQ�
SURWHLQ� NDVDU�� 3HPEHULDQ� <RJKXUW VHFDUD� FHNRN� PHQMDGL� VDODK� VDWX� VROXVL� XQWXN�
PHQLQJNDWNDQ�NHFHUQDDQ�SURWHLQ�NDVDU�GDODP�XVXV�KDOXV��

�� 3HQGDKXOXDQ�
3DNDQ� VXPEHU� SURWHLQ� XWDPDQ\D� EHUDVDO� GDUL� WHSXQJ� LNDQ�� WHSXQJ� GDJLQJ�� EXQJNLO� NHGHODL��

WHSXQJ�GDUDK��EXQJNLO�NDFDQJ�GDQ� ODLQ�ODLQ��6XPEHU�SURWHLQ� WHUVHEXW�GLSDVDUDQ� WLGDN�GDSDW�GLSHUROHK�
GHQJDQ� PXGDK�� 'LVLVL� ODLQ�� SDNDQ� VXPEHU� SURWHLQ� DGDODK� SHQ\XPEDQJ� SHUWDPD� KDUJD� SDNDQ�� WLGDN�
MDUDQJ�KDUJD�SDNDQ�VXPEHU�SURWHLQ�VXOLW�WHUMDQJNDX�ROHK�SHWHUQDN�VHFDUD�XPXP��$OWHUQDWLI�SURWHLQ�\DQJ�
XPXPQ\D� GLJXQDNDQ� ROHK� SHWHUQDN� \DLWX� EHNLFRW�� WHSXQJ� GDXQ� LQGLJRIHUD� GDQ� VLVD� KDVLO� SHULNDQDQ��
3HQJJXQDDQ� DOWHUQDWLI� SURWHLQ� OHELK�PHQJXQWXQJNDQ� GLEDQGLQJNDQ�PHQJJXQDNDQ� VXPEHU� GDUL� SDNDQ�
NRPHUVLDO��+DVLO�VWXGL�PHQXQMXNDQ�EDKZD�SHQJJXQDDQ SDNDQ�NRPHUVLDO�KDUJD�VHEHVDU�5S����������]DN�
���NJ��VHGDQJNDQ�XQWXN�SDNDQ�DOWHUQDWLI�PHQXQMXNNDQ�KDUJD�VHEHVDU�5S���������NJ��

/DUYD�%ODFN�6ROGLHU�)O\ �%6)��PHUXSDNDQ�VDODK�VDWX DOWHUQDWLI�\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�
VXPEHU� SURWHLQ�� /DUYD� %6)�PHPSXQ\DL� NDQGXQJDQ� SURWHLQ� \DQJ� FXNXS� WLQJJL�� \DLWX� �������� 'DWD�
WHUVHEXW� PHQMDGL� SHUWLPEDQJDQ� XWDPD� XQWXN� PHQMDGLNDQ� ODUYD� %6)� VHEDJDL� VXPEHU� SURWHLQ� GDODP�
SDNDQ��3HPEHULDQ�ODUYD�%6)�GDODP�EHQWXN�WHSXQJ�VXGDK�EDQ\DN�GLODNXNDQ�DNDQ�WHWDSL��SHPEHULDQ�LQL�
GDSDW�PHQXUXQNDQ�GD\D�FHUQD�SDNDQ�GDQ�PHQXUXQNDQ�NRPVXPVL��+DO�WHUVHEXW�PHQGDVDUL�GLODNXNDQQ\D�
PRGLILNDVL� SHPEHULDDQ� ODUYD� %6)� GHQJDQ� SHPEHULDQ� <RJKXUW VHFDUD� FHNRN� XQWXN� PHPSHUEDLNL�
SHQFHUQDDQ�OXPHQ�XVXV�D\DP�NDPSXQJ�VXSHU�

�� 0HWRGH
3HQXOLVDQ�UHYLHZ LQL�PHQJJXQDNDQ�PHWRGH�WLQMDXDQ�SXVWDND�VLVWHPDWLV�DWDX� OLWHUDWXUH�UHYLHZ��

0HWRGH�LQL�GLODNXNDQ�XQWXN�PHQJLGHQWLILNDVL��PHQLODL�VHUWD�PHODNXNDQ�LQWHUSUHWDVL�SDGD�VHEXDK�MXUQDO�
DWDX� VXPEHU� \DQJ� VXGDK� WHUVHGLD� XQWXN� PHQHPXNDQ� MDZDEDQ� GDUL� SHUPDVDODKDQ�� 3HQ\XVXQDQ� GDWD�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� GDWDEDVH� HOVHYLHU�� JRRJOH� VFKRODU GDQ� 1DWLRQDO� &HQWHU� IRU�
%LRWHFKQRORJ\� ,QIRUPDWLRQ �1&%,��� .DWD� NXQFL� \DQJ� GLJXQDNDQ� XQWXN� PHQFDUL� GDWD� GL� GDWDEDVH�
WHUVHEXW�DQWDUD�ODLQ��%ODFN�6ROGLHU�)O\��PDJJRW��%ODFN�6ROGLHU�)O\ XQWXN�SDNDQ�D\DP�NDPSXQJ�VXSHU��
PDJJRW XQWXN� SDNDQ� D\DP� NDPSXQJ� VXSHU� GDQ� \RJKXUW GDODP� SHQFHUQDDQ� XQJJDV�� 3HQFDULDQ�
PHQJJXQDNDQ�EDKDVD�,QGRQHVLD�PDXSXQ�EDKDVD�DVLQJ�
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�� +DVLO�GDQ�'LVNXVL
���� $\DP�.DPSXQJ�6XSHU�GL�,QGRQHVLD

,QGXVWUL�SHWHUQDNDQ�GL�,QGRQHVLD�PHQJHPEDQJNDQ�VDODK�VDWX�MHQLV�D\DP�NDPSXQJ�\DQJ�XQJJXO�
\DLWX� D\DP� NDPSXQJ� VXSHU� �SHUVLODQJDQ� DQWDUD� D\DP� UDV� SHWHOXU� GHQJDQ� D\DP� NDPSXQJ� MDQWDQ���
%XGLGD\D�D\DP�NDPSXQJ�VXSHU�OHELK�PHQJXQWXQJNDQ�NDUHQD�GDSDW�GLSDQHQ�GDODP�ZDNWX�\DQJ�UHODWLI�
VLQJNDW� GLEDQGLQJNDQ� GHQJDQ� D\DP� NDPSXQJ� SDGD� XPXPQ\D� \DQJ� GLSDQHQ� SDGD� XPXU� �� VDPSDL� ��
EXODQ�� $\DP� NDPSXQJ� VXSHU� PHPHUOXNDQ� OHYHO� SURWHLQ� SDNDQ� \DQJ� OHELK� WLQJJL� GDULSDGD� D\DP�
NDPSXQJ��7ULVLZLD���������.HEXWXKDQ�QXWULVL�D\DP�NDPSXQJ�VXSHU�DGDODK�SURWHLQ�NDVDU��3.��VHEHVDU�
��������HQHUJL�PHWDEROLV��(0��VHEHVDU�����������.NDO�NJ��&D������3�������GDQ�GLOHQJNDSL�GHQJDQ�
PLQHUDO�ODLQ�VHUWD�YLWDPLQ�\DQJ�PHQFXNXSL�NHEXWXKDQ�
���� .DQGXQJDQ�%ODFN�6ROGLHU�)O\

.DQGXQJDQ� ODUYD� %6)� EHUYDULDVL� �7DEHO� ���� NDQGXQJDQ� OHPDN� GDQ� HQHUJL� \DQJ� WLQJJL� SDGD�
ODUYD�%6)�GDSDW�PHQJJDQWLNDQ�SDNDQ�VXPEHU�HQHUJL�VHSHUWL�MDJXQJ�������NNDO�NJ���.RPSRVLVL�QXWULVL�
ODUYD� %6)� EHUYDULDVL� GDQ� GLSHQJDUXKL� ROHK� IDNWRU� OLQJNXQJDQ�� VHUWD� XPXU� ODUYD� VDDW� GLSDQHQ� GDQ�
VXEVWUDW�\DQJ�GLNRQVXPVL��.RPSRVLVL�QXWULVL�EHUXEDK�VHODPD� WDKDS� ODUYD�SHQGHN��GHQJDQ�NDQGXQJDQ�
SURWHLQ�PHQXUXQ�VHLULQJ�EHUWDPEDKQ\D�XVLD��VHGDQJNDQ�NDQGXQJDQ�OHPDN�WHUOLKDW�PHQLQJNDW�

7DEHO����.DQGXQJDQ�ODUYD�%6)

5HIHUHQVL &3�� &)�� $VK��
$PLQR�$FLGV�� '0
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���� /DUYD�%6)�GDODP�3DNDQ
3HQDPEDKDQ� ODUYD� DWDX� SXSD� GDODP� SDNDQ� XQJJDV�� LNDQ� GDQ� EDEL� EHUSRWHQVL� PHQJJDQWLNDQ�

EXQJNLO� NHGHODL� GDQ� EXQJNLO� LNDQ�� %6)�PHPLOLNL� WLQJNDW� NRQYHUVL� SDNDQ� \DQJ� EDLN� XQWXN� VHUDQJJD�
\DQJ�GLEXGLGD\DNDQ�VHEDJDL�SDNDQ��/DODW�WLGDN�PDNDQ�VHODPD�WDKDS�GHZDVD�GDQ�WLGDN�PHQXODUNDQ�DWDX�
PHPDZD�SHQ\DNLW�� 3URILO� DVDP�DPLQR� ODUYD�%6)�FRFRN�XQWXN� XQJJDV��7LQJJLQ\D� HQHUJL� \DQJ�GDSDW�
GLPHWDEROLVPH� GDQ� NRHILVLHQ� FHUQD� LOHXP� VHPX� DVDP� DPLQR� GDUL� WHSXQJ� ODUYD�%6)��PHQMDGLNDQQ\D�
EDKDQ�\DQJ�EHUKDUJD�XQWXN� IRUPXODVL�SDNDQ�EURLOHU��+HUPHWLD� LOOXFHQV��PHPLOLNL�NDQGXQJDQ�SURWHLQ�
GDQ�OHPDN�\DQJ�WLQJJL��\DQJ�PHPSHUNXDW�SRWHQVL�SHQJJXQDDQQ\D�GDODP�IRUPXODVL�SDNDQ�XQJJDV�GDQ�
PHQMDGLNDQQ\D�VDODK�VDWX�VSHVLHV�VHUDQJJD�\DQJ�SDOLQJ�PHQMDQMLNDQ�XQWXN�SURGXNVL�NRPHUVLDO��

7DEHO��� $SOLNDVL�ODUYD�%6)�VHEDJDL�SDNDQ�XQJJDV
7HUQDN 3HUODNXDQ +DVLO 5HIHUHQVL

%URLOHU ���OHPDN�VHEDJLDQ
���OHPDN�SHQXK

6DQJDW� PHPSHQJDUXKL� NDUDNWHULVWLN� NXDOLWDV� GDQ�
SURILO�DVDP�OHPDN�GDJLQJ�SDGD�D\DP�SHGDJLQJ�SDGD�
XVLD����KDUL�
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/D\HU�
/RKPDQQ�
%URZQ�
&ODVVLF

3HQJJDQWLDQ�OHQJNDS�
EXQJNLO�NHGHODL�
GHQJDQ�WHXQJ�ODUYD�
%6)

3HQXUXQDQ�DVXSDQ�SDNDQ�VHEHVDU�����NDUHQD�ZDUQD�
GDQ� UDVD� SDNDQ� EHUEDVLV� %6)�� 3HPEHULDQ� SDNDQ�
VHUDQJJD� PHQLQJNDWNDQ� NDGDU� SURSLRQDW�� \DQJ�
GLKDVLONDQ� GDUL� DNWLYLWDV� IHUPHQWDVL� PLNURED� XVXV�
VHODPD�GHJUDGDVL�VHUDW�
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/D\HU ��JUDP�KDUL�WHSXQJ� 0HQLQJNDWNDQ�DVXSDQ�SDNDQ�OD\HU >��@
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%6)�\DQJ�
GLKLODQJNDQ�
OHPDNQ\D�

/D\HU ����WHSXQJ�%6)�
XWXK�DWDX�����
SUHSXSD�VHODPD���
PLQJJX

7LGDN� PHQXQMXNDQ� EHUEHGDDQ� \DQJ� VLJQLILNDQ�
GHQJDQ� XQJJDV� \DQJ� GLEHUL� SDNDQ� EDVDO� �MDJXQJ��
EXQJNLO� NHGHODL�� PLQ\DN� NHGHODL�� MXJD� WLGDN�
EHUSHQJDUXK� WHUKDGDS� WLQJNDW� NHPDWLDQ� VHODPD�
SHULRGH�SHPHOLKDUDDQ

>��@

$\DP�
SHGDJLQJ

3DNDQ�SHPXOD�
EHUEDVLV�%6)

%HUDW�EDGDQ�PLULS�GHQJDQ�EURLOHU�\DQJ�GLEHUL�SDNDQ�
EHUEDVLV� WHSXQJ� LNDQ� VHEDJDL� NRQWURO� ����� YV� ����
JUDP��

>��@

$\DP�
SHGDJLQJ

���� WHSXQJ� SXSD�
%6)
����WHSXQJ�LNDQ

3HUWXPEXKDQ� D\DP� SHUGDJLQJ� WLGDN� PHPSXQ\DL�
SHUEHGDDQ�\DQJ�EHUDUWL��'D\D�FHUQD�WHSXQJ�SXSD�%6)�
DGDODK�����GDQ����
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/D\HU �����ODUYD�%6)�\DQJ�
GLKLODQJNDQ�
OHPDNQ\D

3DGD� PLQJJX� NH� ������ ERERW� EDGDQ� OD\HU� GHQJDQ�
WDPEDKDQ�%6)�OHELK�WLQJJL�GDULSDGD�SHUODNXDQ�\DQJ�
ODLQ

>��@

$\DP�
NDPSXQJ�
VXSHU

����ODUYD
����ODUYD

%RERW� SRWRQJ� SHPEHULDQ� ODUYD� ���� OHELK� WLQJJL�
��NJ�� GLEDQGLQJNDQ� ERERW� SRWRQJ� SHPEHULDQ� ����
ODUYD� �������� JUDP�� DNDQ� WHWDSL� OHELK� UHQGDK� GDUL�
SDNDQ�NRQWURO����������JUDP�
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���� <RJKXUW�GDODP�3HQFHUQDDQ�8QJJDV
3HUWXPEXKDQ� GDQ� SURGXNVL� XQJJDV� WHUJDQWXQJ�SDGD� SHQFHUQDDQ�GDQ� SHQ\HUDSDQ�SDNDQ� \DQJ�

GLSHQJDUXKL� ROHK� NHVHKDWDQ� XVXV�� .HVHKDWDQ� XVXV� SHQWLQJ� XQWXN� PHQFDSDL� HILVLHQVL� SDNDQ� GDQ� ODMX�
SHUWXPEXKDQ�\DQJ�RSWLPDO��3HPEHULDQ�<RJKXUW �JU�NJ�SDNDQ�GDSDW�PHQLQJNDWNDQ�NDGDU�DVDP� ODNWDW�
SDGD� LOHXP� \DQJ� PHUXSDNDQ� WHPSDW� SHQFHUQDDQ� SURWHLQ� XWDPD� GL� XVXV� D\DP� EURLOHU�� /DFWREDFLOOXV
FHQGHUXQJ�PHODNXNDQ� SHUEDLNDQ� NHUXVDNDQ� GDODP� XVXV�� /DFWREDFLOOXV� VS�� PHPSURGXNVL� EDNWHULRVLQ�
\DQJ� GDSDW�PHQJXUDQJL� MXPODK� WRWDO� EDNWHUL� SDWRJHQ� VHSHUWL� 6DOPRQHOOD� VS�� GDQ�(�� FROL�� 6DODK� VDWX�
PHNDQLVPH� XWDPD� SURELRWLN� DGDODK� PDPSX� PHQLQJNDWNDQ� SHUWXPEXKDQ� EDNWHUL� JUDP� SRVLWLI� QRQ�
SDWRJHQ�GDQ�DQDHURE�\DQJ�PDPSX�PHPEHQWXN�DVDP�ODNWDW�\DQJ�GDSDW�SHQLQJNDWDQ�ODMX�SHUWXPEXKDQ��
SHQXUXQDQ�PRUWDOLWDV�D\DP��GDQ�SHQLQJNDWDQ�HILVLHQVL�NRQYHUVL�SDNDQ�

�� .HVLPSXODQ
7HSXQJ�ODUYD�%6)�GDSDW�GLMDGLNDQ�SDNDQ�DOWHUQDWLI�VXPEHU�SURWHLQ�EDJL�D\DP�NDPSXQJ�VXSHU��

3HPEHULDQ�WHSXQJ�ODUYD�%6)�GDODP�SDNDQ�D\DP�NDPSQJ�VXSHU�PHQXUXW�UHYLHZ WHEDLN�SDGD�SHUODNXDQ�
����� 3HPEHULDQ� <RJKXUW VHFDUD� FHNRN� PHQMDGL� VDODK� VDWX� VROXVL� XQWXN� PHQLQJNDWNDQ� NHFHUQDDQ�
SURWHLQ� NDVDU� GDODP� XVXV� KDOXV��'LSHUOXNDQ� VWXGL� OHELK� ODQMXW�PHQJHQDL� MXPODK� SHQJJXQDDQ� WHSXQJ�
ODUYD�%6)�\DQJ�WLGDN�PHQ\HEDENDQ�SHQXUXQDQ�NHFHUQDDQ�SURWHLQ�NDVDU�SDGD�D\DP�NDPSXQJ�VXSHU�

����5HIHUHQVL
>�@5XVPRQR��0�� ������%LPELQJDQ�7HNQLV�$\DP�%XUDV��.HPHQWHULDQ� 3HUWDQLDQ�5HSREOLN� ,QGRQHVLD�

%DGDQ�3HQ\XOXKDQ�GDQ�3HQJHPEDQJDQ�6'0�3HUWDQLDQ��%RJRU�
>�@:DUGKDQD��$�+�� ��������%ODFN�6ROGLHU )O\ �+HUPHWLD� LOOXFHQV�� VHEDJDL� VXPEHU�3URWHLQ�$OWHUQDWLI�

XQWXN�3DNDQ�7HUQDN��:DUWD]RD��������
>�@6DUWLND��:�� ������$QDOLVLV� 3HUNHPEDQJDQ�+DUJD� 3URWHLQ�+HZDQL�$VDO� 7HUQDN� GDQ�%DKDQ� 3DNDQ�

7HUQDN�GL�.RWD�3DGDQJ�7DKXQ�������3DGDQJ��)DNXOWDV�3HWHUQDNDQ��8QLYHUVLWDV�$QGDODV�
>�@/L��4��� =KHQJ�� /���4LX��1���&DL��+���7RPEHUOLQ�� -�.��� DQG�<X�� =�� ��������%LRFRQYHUVLRQ� RI� GDLU\�

PDQXUH� E\�%ODFN� 6ROGLHU� )O\ �'LSWHUD�� 6WUDWLRP\GDH�� IRU� ELRGLHVHO� DQG� VXJDU� SURGXFWLRQ��:DVWH�
0DQDJ���������������
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>�@.XVXPDZDWL��$���)HEULDQ\��5���+DQDQWL��6���'HZL��0�6���GDQ�,VWL\DZDWL��1����������3HUNHPEDQJDQ�
HPEULR� GDQ� SHQHQWXDQ� MHQLV� NHODPLQ� '2&� �'D\�2OG� &KLFNHQ�� D\DP� MDZD� VXSHU�� -XUQDO� 6DLQ�
9HWHULQHU���������������

>�@$VKDU�� 0��� 3DJDOD�� $��� DQG� 6DLOL�� 7�� �������� &KDUDFWHULVWLFV� RI� TXDOLWDWLYH� SKHQRW\SH� RI� D\DP�
NDPSXQJ�VXSHU��-XUQDO�,OPLDK�3HWHUQDNDQ�������������

>�@0DQJLVDK��,���6XNDPWR��%���:DK\RQR��)���6XWKDPD��1���GDQ�<XQLDQWR��9�'����������3HUEDLNDQ�SDNDQ�
XQWXN� PHQLQJNDWNDQ� SURGXNWLYLWDV� D\DP� NDPSXQJ� VXSHU� GL� NHFDPDWDQ� SODQWXQJDQ� NDEXSDWHQ�
NHQGDO��-XUQDO�'LDQPDV��������������

>�@&DOLJLDQL�� $��� 0DUVHJOLD�� $��� 6RUFL�� $��� %RQ]DQLQL�� )��� /ROOL�� 9��� 0DLVWUHOOR�� /��� DQG� 6IRU]D�� 6��
�������� ,QIOXHQFH� RI� WKH� NLOO� LQJPHWKRG� RI� WKH�%ODFN� 6ROGLHU� )O\ RQ� LWV� OLSLG� FRPSRVLWLRQ��)RRG�
5HVHDUFK�,QWHUQDWLRQDO����������±����

>�@/LX��;���&KHQ��;���:DQJ��+���<DQ��4���8U��5HKPDQ��.��� /L��:��� DQG�=KHQJ�� ,�� ��������'\QDPLF�
FKDQJHV� RI� QXWULHQW� FRPSRVLWLRQ� WKURXJKW� WKH� HQWLUH� OLIH� F\FOH� RI� %ODFN� 6ROGLHU� )O\��3OR6� 21(��
������

>��@6SUDQJKHUV�� 7��� 2WWRERQL�� 0��� .ORRWZLMN�� &��� 2Y\Q�� $��� 'HERRVHUH�� 6��� 'H� 0HXOHQDHU�� %��
0LFKLHOV��-���(HFNKRXW��0���'H�&OHUFT��3���'H�6PHW��6����������1XWULWLRQDO FRPSRVLWLRQ�RI�EODFN�
VROGLHU��\��+HUPHWLD�LOOXFHQV��SUHSXSDH�UHDUHG�RQ GLIIHUHQW�RUJDQLF�ZDVWH�VXEVWUDWHV��-�6FL�)RRG�
$JULF ��������ç�����

>��@6W�+LODLUH�� 6���&UDQëOO��.���0F*XLUH��0�$���0RVOH\��(�(���7RPEHUOLQ�� -�.���1HZWRQ��/�� 6HDOH\��
:��� 6KHSSDUG�� &��� ,UYLQJ�� 6�� �������� )LVK� RIIDO� UHF\FOLQJ� E\� WKH� EODFN VROGLHU� �\� SURGXFHV� D�
IRRGVWXII�KLJK�LQ�RPHJD���IDWW\�DFLGV��-��:RUOG�$TXDFXOW� 6RF���������ç����

>��@%DUURVR��)�*���6ÁQFKH]�0XURV��0��-���6HJXUD��0���0RURWH��(���7RUUHV��$���5DPRV��5���*XLO� -��/��
�������� ,QVHFWV�DV�IRRG��(QULFKPHQW�RI� ODUYDH�RI�+HUPHWLD� LOOXFHQV�ZLWK�RPHJD ��IDWW\�DFLGV E\�
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