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� $FKWHUJURQG �����������������������������������������������������������������������������������������������������������±�

��� ,QWURGXFWLH ��������������������������������������������������������������������������������������������������±�

��� +HW &HOOHQFRQFHSW :HVWHUVFKHOGH ��������������������������������������������������������������±�

��� +HW 5:6�5,.= SURMHFW =((029(����������������������������������������������������������±�

��� 'RHO HQ DDQSDN �������������������������������������������������������������������������������������������±�

��� /HHVZLM]HU ��������������������������������������������������������������������������������������������������±�

� $QDO\VH YDQ GH KLVWRULVFKH JHJHYHQV��������������������������������������������������������������������±�

��� %HVFKLNEDUH KLVWRULVFKH JHJHYHQV ��������������������������������������������������������������±�

��� $QDO\VH YDQ GH KLVWRULVFKH JHJHYHQV ���������������������������������������������������������±�

� 0RUIRORJLVFKH RQWZLNNHOLQJHQ HQ LQJUHSHQ JHGXUHQGH GH SHULRGH �����

���� �������������������������������������������������������������������������������������������������������������������������±�

��� ,QOHLGLQJ������������������������������������������������������������������������������������������������������±�

��� &HO �� +HW JHXOV\VWHHP +RQWH HQ 6FKDDU YDQ GH 6SLMNHUSODDW �������������������±�

��� &HO �� +HW JHXOV\VWHHP 3DV YDQ 7HUQHX]HQ HQ (YHULQJHQ��������������������������±�

��� &HO �� +HW JHXOV\VWHHP 0LGGHOJDW HQ *DW YDQ 2VVHQLVVH � 2YHUORRS

YDQ +DQVZHHUW ������������������������������������������������������������������������������������������±��

��� &HO �� +HW JHXOV\VWHHP =XLGHUJDW � 2YHUORRS YDQ 9DONHQLVVH HQ 6FKDDU

YDQ 9DONHQLVVH � :DDUGH���������������������������������������������������������������������������±��

��� &HO �� +HW JHXOV\VWHHP 1DXZ YDQ %DWK HQ 6FKDDU YDQ GH 1RRUG������������±��

��� &HO �� +HW JHXOV\VWHHP 9DDUZDWHU ERYHQ %DWK HQ $SSHO]DN �������������������±��

��� $OJHPHQH FRQFOXVLHV��������������������������������������������������������������������������������±��

� +HW VWRUWFULWHULXP � GLVFXVVLH �������������������������������������������������������������������������������±�

��� ,QOHLGLQJ������������������������������������������������������������������������������������������������������±�

��� %HVWDDQGH WKHRUHWLVFKH FULWHULD YRRU GH VWRUWFDSDFLWHLW ������������������������������±�
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��� 1LHXZH FULWHULD YRRU GH VWRUWFDSDFLWHLW ������������������������������������������������������±�

����� $DQSDN HQ RYHUZHJLQJHQ ��������������������������������������������������������������±�

����� 1LHXZH FULWHULD YRRU GH VWRUWFDSDFLWHLW ����������������������������������������±�

����� &RQFOXVLHV �������������������������������������������������������������������������������������±�

��� (HQ YHUJHOLMNLQJ YDQ GH VWRUWFULWHULD PHW ZDDUQHPLQJHQ���������������������������±�

����� ,QOHLGLQJ�����������������������������������������������������������������������������������������±�

����� 5HVXOWDWHQ ��������������������������������������������������������������������������������������±�

����� 'LVFXVVLH HQ FRQFOXVLHV ���������������������������������������������������������������±��

� +HW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ ����������������������������������������±�

��� ,QOHLGLQJ������������������������������������������������������������������������������������������������������±�

��� (YDOXDWLH YDQ KHW EHOHLG VLQGV ���� �����������������������������������������������������������±�

��� $DQEHYHOLQJHQ YRRU KHW EHOHLG HQ EHKHHU ��������������������������������������������������±�

� 6DPHQYDWWLQJ� FRQFOXVLHV HQ DDQEHYHOLQJHQ��������������������������������������������������������±�

��� ,QOHLGLQJ������������������������������������������������������������������������������������������������������±�

��� 6DPHQYDWWLQJ ����������������������������������������������������������������������������������������������±�

����� *HJHYHQV DQDO\VH� PD[LPDOH VWRUWFDSDFLWHLW ���������������������������������±�

����� 1LHXZH �WKHRUHWLVFKH� VWRUWFULWHULD������������������������������������������������±�

����� (YDOXDWLH YDQ KHW EHKHHU HQ EHOHLG������������������������������������������������±�

��� &RQFOXVLHV ��������������������������������������������������������������������������������������������������±�

��� $DQEHYHOLQJHQ��������������������������������������������������������������������������������������������±�

� 5HIHUHQWLHV��������������������������������������������������������������������������������������������������������������±�

!�"����


$ &HOOHQFRQFHSW ������������������������������������������������������������������������������������������������������ $±�

% 'LHSWH�NDDUWHQ ���������������������������������������������������������������������������������������������������� %±�

& (URVLH� HQ 6HGLPHQWDWLH NDDUWHQ ����������������������������������������������������������������������� &±�

' ,QJUHHSORFDWLHV ������������������������������������������������������������������������������������������� '±�

( 'H �' ]DQGEDODQV ����������������������������������������������������������������������������������������������� (±�
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7LMGHQV GH VWXGLH YRRU GH /DQJ�WHUPLMQ YLVLH 6FKHOGH�HVWXDULXP LV KHW &HOOHQFRQFHSW

:HVWHUVFKHOGH RQWZLNNHOG �:LQWHUZHUS HW DO� ����� ]LH %LMODJH $ YRRU RPVFKULMYLQJ��

%LQQHQ KHW NDGHU YDQ KHW 5:6�'RHOVXEVLGLH SURMHFW µ,Q]LFKW LQ :DWHUV\VWHPHQ �

:HVWHUVFKHOGH �,::�¶ HQ GH 5:6 SURMHFWHQ =((.(11,6 HQ =((029( ZRUGW KHW

&HOOHQFRQFHSW GH NRPHQGH SDDU MDUHQ �-HXNHQ HQ 5XHVVLQN� ������ D� RQGHUERXZG� E�

JHRSHUDWLRQDOLVHHUG DOV LQVWUXPHQW YRRU EHOHLG HQ EHKHHU HQ F� WRHJHSDVW ELM KHW HYDOXHUHQ

YDQ KHW EHVWDDQGH EHOHLG � EHKHHU HQ KHW IRUPXOHUHQ YDQ QLHXZ EHOHLG YRRU

YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ� 2QGHUGHHO D LV LQPLGGHOV DIJHURQG �-HXNHQ H�D�� �����

:DQJ HW DO� ������ 'H UHVXOWDWHQ ]LMQ VDPHQJHYDW LQ ELMODJH $�

9RRUXLWORSHQG RS GH YHUGHUH RSHUDWLRQDOLVHULQJ YDQ KHW &HOOHQFRQFHSW ELQQHQ KHW

'RHOVXVELVLGHSURMHFW� KHHIW 5,.= :/ _ 'HOIW +\GUDXOLFV� PLGGHOV RYHUHHQNRPVW 5.=�

����� RSGUDFKW JHJHYHQ RP RQGHUGHHO F YHUGHU XLW WH ZHUNHQ� 'LW EHWUHIW�

�� KHW HYDOXHUHQ YDQ EHOHLG YRRU KHW YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ� ]RDOV YDQ NUDFKW

VLQGV GH WZHHGH YHUGLHSLQJ� HQ

�� KHW DGYLVHUHQ KRH KHW KXLGLJH EHOHLG YHUEHWHUG F�T� YHUQLHXZG NDQ ZRUGHQ�

�
�� �����������
�������������������

,Q KHW µ&HOOHQFRQFHSW :HVWHUVFKHOGH¶ LV KHW JHXO�SODDW V\VWHHP YDQ GH :HVWHUVFKHOGH

JHVFKHPDWLVHHUG LQ PDFUR HQ PHVRFHOOHQ �]LH )LJXXU ����� 9RRU HONH FHO LV HHQ ]RJHQDDPG

WKHRUHWLVFK VWRUWFULWHULXP DIJHOHLG� 9ROJHQV GLW FULWHULXP NDQ LQ HHQ LQGLYLGXHOH JHXO YDQ

HHQ PDFUR HQ RI PHVRFHO� ����� YDQ GH EUXWR ]DQGWUDQVSRUWFDSDFLWHLW ZRUGHQ JHVWRUW

]RQGHU GDW GH JHXO YHURQGLHSW DOV JHYROJ YDQ GLW VWRUWHQ� 'LW WKHRUHWLVFKH VWRUWFULWHULXP LV

JHYHULILHHUG DDQ GH KDQG YDQ KLVWRULVFKH JHJHYHQV YDQ GH PDFURFHOOHQ �-HXNHQ� ������

�
�� ���������������
�������� !"�

+HW 5:6�5,.= SURMHFW =((029( LV RQGHUGHHO YDQ GH UDDPRYHUHHQNRPVW WXVVHQ 'LUHFWLH

=HHODQG HQ KHW 5,.=� +HW SURMHFW =((029( ULFKW ]LFK RS KHW PRQLWRUHQ HQ HYDOXHUHQ YDQ

GH K\GURG\QDPLVFKH� PRUIRORJLVFKH HQ HFRORJLVFKH HIIHFWHQ YDQ GH WZHHGH YHUUXLPLQJ YDQ

GH YDDUJHXO QDDU $QWZHUSHQ �XLWJHYRHUG LQ �����������

,Q MXQL ���� PRHW KHW SURMHFW =((029( HHQ HYDOXDWLH JHYHQ YDQ GH ZDDUJHQRPHQ HIIHFWHQ

YDQ GH WZHHGH YHUUXLPLQJ GRRU GH]H WH YHUJHOLMNHQ PHW GH YRRUDI YHUZDFKWH RI YRRUVSHOGH

HIIHFWHQ� 'H HYDOXDWLH YDQ GH RQWZLNNHOLQJ YDQ KHW PRUIRORJLVFK V\VWHHP RQGHU LQYORHG YDQ

EDJJHUHQ� VWRUWHQ HQ ]DQGZLQQLQJ YRUPW KLHUELM HHQ EHODQJULMN RQGHUZHUS� /HLGUDDG YRRU

GH]H HYDOXDWLH LV KHW 6WUHHIEHHOG ]RDOV JHIRUPXOHHUG LQ GH /DQJH 7HUPLMQYLVLH 6FKHOGH�



(YDOXDWLH YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ =���� PDDUW ����

:/ _ 'HOIW +\GUDXOLFV � ² �

HVWXDULXP �/79� 5:6 HQ 09*� ����� HQ KHW GDDUXLW YRRUYORHLHQGH HHUVWH NHQPHUN� 'H

LQVWDQGKRXGLQJ YDQ GH I\VLVFKH V\VWHHPNHQPHUNHQ YDQ KHW HVWXDULXP LV XLWJDQJVSXQW YDQ

KHW EHKHHU HQ EHOHLG� +LHUPHH ZRUGW EHGRHOG GH LQVWDQGKRXGLQJ YDQ�

x HHQ RSHQ HQ QDWXXUOLMN PRQGLQJVJHELHG�

x HHQ V\VWHHP YDQ KRRIG HQ QHYHQJHXOHQ PHW WXVVHQOLJJHQGH HQ DDQJUHQ]HQGH

LQWHUJHWLMGH� HQ RQGLHSZDWHUJHELHGHQ LQ GH :HVWHUVFKHOGH� HQ

x HHQ PHDQGHUHQG ULYLHUV\VWHHP LQ GH %HQHGHQ =HHVFKHOGH�

'H HYDOXDWLH YDQ GH RQWZLNNHOLQJ YDQ KHW PRUIRORJLVFK V\VWHHP RQGHU LQYORHG YDQ

YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ ULFKW ]LFK LQ HHUVWH LQVWDQWLH RS GH :HVWHUVFKHOGH

�WZHHGH EXOOHW�� 2S EDVLV YDQ GH UHVXOWDWHQ YDQ GH]H HYDOXDWLH ]DO 5,.= HHQ DGYLHV

XLWEUHQJHQ DDQ 'LUHFWLH =HHODQG YRRU HHQ HYHQWXHHO QLHXZ EHOHLG� ZDDUELM ]DQGZLQQLQJ�

YDDUJHXORQGHUKRXG HQ PRUIRORJLVFKH RQWZLNNHOLQJHQ JHwQWHJUHHUG ZRUGHQ EHVFKRXZG� 'LW

NDQ GXV RRN EHWHNHQHQ GDW QLHXZH ORFDWLHV HQ KRHYHHOKHGHQ YRRU VWRUWHQ HQ ]DQGZLQQLQJ

ZRUGHQ JHDGYLVHHUG� +HW QDGHU RQGHUERXZGH &HOOHQFRQFHSW :HVWHUVFKHOGH ]DO DOV

LQVWUXPHQW YRRU GH]H HYDOXDWLH HQ DGYLVHULQJ JHEUXLNW ZRUGHQ�

�
#� $
������%%��%&

+HW GRHO YDQ GLW SURMHFW LV WZHHOHGLJ�

�� +HW HYDOXHUHQ YDQ KHW KXLGLJH EHOHLG YRRU KHW YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ LQ GH

:HVWHUVFKHOGH�

�� $GYLVHUHQ KRH KHW KXLGLJH EHOHLG YHUEHWHUG F�T� YHUQLHXZG NDQ ZRUGHQ�

+LHUELM ZRUGW JHEUXLN JHPDDNW YDQ KLVWRULVFKH ZDDUQHPLQJHQ HQ KHW RQGHUERXZGH

&HOOHQFRQFHSW�

9RRU GH ]RJHQDDPGH PHVR�FHOOHQ ]LMQ GH EHQRGLJGH JHJHYHQV YRRU HHQ HYDOXDWLH QLHW

EHVFKLNEDDU� 'DDURP EHSHUNW GH]H VWXGLH ]LFK WRW HHQ DQDO\VH YDQ GH PDFUR�FHOOHQ

'H YROJHQGH VWDSSHQ ZRUGHQ JHQRPHQ�

�� 'H KLVWRULVFKH ZDDUQHPLQJHQ ]RDOV JHDQDO\VHHUG GRRU -HXNHQ ������ ZRUGHQ

DDQJHYXOG PHW GH PHHVW UHFHQWH JHJHYHQV �WRW MDQXDUL ������

�� 'H]H JHJHYHQV ZRUGHQ JHDQDO\VHHUG RP�

D� QD WH JDDQ LQ KRHYHUUH LQJUHSHQ DOV VWRUWHQ HQ EDJJHUHQ EHSDOHQG ]LMQ

JHZHHVW YRRU GH ZDDUJHQRPHQ HURVLH� HQ VHGLPHQWDWLHWHQGHQVHQ� HQ

E� GH RSJHWUHGHQ VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH PDFURFHOOHQ DOV IXQFWLH YDQ

GH WLMG YDVW WH VWHOOHQ� 'LW LV HHQ ]RJHQDDPGH �'�]DQGEDODQV YROJHQV GH

PHWKRGH EHVFKUHYHQ GRRU -HXNHQ HW DO�� �����

�� 'H UHVXOWDWHQ YDQ GH DQDO\VH YDQ GH ZDDUQHPLQJHQ ZRUGHQ JHEUXLNW YRRU KHW

RSVWHOOHQ YDQ DDQYXOOHQGH GDQ ZHO QLHXZH VWRUWFULWHULD HQ KHW RSQLHXZ HYDOXHUHQ

YDQ GH]H WKHRUHWLVFK VWRUWFULWHULD� (U ZRUGW VSHFLILHN JHNHNHQ QDDU GH LQYORHG YDQ

µDXWRQRPH¶ RQWZLNNHOLQJHQ YDQ KHW JHXOV\VWHHP�

D� 'H JHXOHQ LQ GH �PDFUR�FHOOHQ NXQQHQ YDQ QDWXUH HURGHUHQ HQ

VHGLPHQWHUHQ� 8LW GH DQDO\VHV YDQ :DQJ HW DO� ����� EOLMNW GDW LQ

HURGHUHQGH JHXOHQ GH DEVROXWH VWRUWFDSDFLWHLW JURWHU LV�

E� +HW RSWUHGHQ YDQ ]DQGXLWZLVVHOLQJ WXVVHQ PDFURFHOOHQ� 1HWWR ]DQGDDQYRHU

QDDU HHQ PDFURFHO OHLGW WRW HHQ WRHQDPH YDQ GH VWRUWFDSDFLWHLW LQ GH FHO

�:DQJ HW OD�� ������ 'LW EHWHNHQW GDW GH VWRUWFDSDFLWHLW LQ HHQ PDFURFHO RRN
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EHwQYORHG ZRUGW GRRU GH RQWZLNNHOLQJHQ LQ GH DDQJUHQ]HQGH FHOOHQ HQ KHW

V\VWHHP YDQ PDFURFHOOHQ DOV JHKHHO EHVFKRXZG PRHW ZRUGHQ �HQ QLHW GH

JHwVROHHUGH FHOOHQ ]RDOV WRW QX WRH��

�� (U ]DO ZRUGHQ JHNHNHQ LQ KRHYHUUH GH �JHYHULILHHUGH� WKHRUHWLVFKH VWRUWFDSDFLWHLW

ZRUGW EHQXW� GDQ ZHO RQGHU� RI RYHUVFKUHGHQ ZRUGW VLQGV GH WZHHGH YHUGLHSLQJ�

2SJHPHUNW ZRUGW GDW GRRU DXWRQRPH RQWZLNNHOLQJHQ KHW WH KDQWHUHQ VWRUWFULWHULXP

LQ GH ORRS GHU WLMG NDQ YDULsUHQ �]LH ELMY� :DQJ HQ -HXNHQ� ������

�� 7RW VORW ZRUGW RS EDVLV YDQ GH]H HYDOXDWLH HQ GH KXLGLJH NHQQLV YDQ KHW

PRUIRORJLVFK V\VWHHP HQ KHW &HOOHQFRQFHSW JHDGYLVHHUG KRH KHW EHOHLG YRRU

YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ NDQ ZRUGHQ YHUEHWHUG�

�
'� (���)��*��

,Q KRRIGVWXN WZHH ZRUGHQ GH JHEUXLNWH JHJHYHQV HQ WRHJHSDVWH DQDO\VHV QDGHU WRHJHOLFKW�

'DDUQD ]XOOHQ 'H PRUIRORJLVFKH YHUDQGHULQJHQ HQ LQJUHSHQ SHU FHO ZRUGHQ EHKDQGHOG LQ

KRRIGVWXN �� 'H REVHUYDWLHV XLW KRRIGVWXN GULH YRUPHQ GH EDVLV YRRU GH HYDOXDWLH YDQ KHW

WKHRUHWLVFK VWRUWFULWHULXP HQ KHW RSVWHOOHQ YDQ DDQYXOOHQGH ULFKWOLMQHQ YRRU KHW WRHSDVVHQ

YDQ KHW VWRUWFULWHULXP� ,Q KRRIGVWXN YLMI ZRUGW KHW KXLGLJH EHOHLG HQ EHKHHU YRRU

YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ JHsYDOXHHUG RS EDVLV ZDDUYDQ DGYLHV ZRUGW XLWJHEUDFKW

KRH GLW HYHQWXHHO NDQ ZRUGHQ YHUEHWHUG� +LHUELM ]DO GH QDGUXN OLJJHQ RS GH VWRUWFDSDFLWHLW

SHU FHO HQ LQ KRHYHUUH GH]H ZRUGW EHQXW� RQGHU� RI RYHUVFKUHGHQ� +HW KRRIGVWXN ZRUGW

DIJHVORWHQ PHW DGYLH]HQ WHQ DDQ]LHQ YDQ KHW YHUEHWHUHQ GDQ ZHO YHUQLHXZHQ YDQ KHW EHOHLG�

7RW VORW ZRUGHQ LQ KRRIGVWXN � GH EHODQJULMNVWH EHYLQGLQJHQ YDQ GH YRRUOLJJHQGH VWXGLH

VDPHQJHYDW HQ ZRUGHQ HQNHOH DDQEHYHOLQJHQ YRRU YHUYROJRQGHU]RHN JHGDDQ�
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�� ��%�+���,%���������
�������	�	�,���

�
�� -�����&.%�������
�������	�	�,���

9RRU GH XLWYRHULQJ YDQ GH VWXGLH LV JHEUXLN JHPDDNW YDQ GH YROJHQGH� GRRU 5,.=

DDQJHOHYHUGH� EDVLVJHJHYHQV�

x /LQHDLU LQ GH WLMG �QDDU � MDQXDUL� JHwQWHUSROHHUGH ZDWHULQKRXGHQ WHQ RS ]LFKWH YDQ

1$3����P YDQ DOOH YDNNHQ LQ GH PRUIRORJLVFKH YDNNHQLQGHOLQJ µUYDNVDV�¶ �]LH ILJ�

���� YRRU GH SHULRGH ����������

x 'H EDJJHU�� VWRUW� HQ ]DQGZLQKRHYHHOKHGHQ SHU YDN HQ SHU MDDU� 1LHW JHFRUULJHHUG YRRU

XLWOHYHULQJ �LQ EHXQNXXEV��

x 'LHSWHNDDUWHQ �%LMODJH %�� HURVLH�HQ VHGLPHQWDWLHNDDUWHQ �%LMODJH &� HQ NDDUWHQ PHW GH

EDJJHU� VWRUW HQ ]DQGZLQORFDWLHV SHU MDDU RS RYHUKHDGVKHHW YRRU GH SHULRGH ���������

�%LMODJH '��

'RRU GH EDVLVJHJHYHQV YDQ GH YHUVFKLOOHQGH YDNNHQ VDPHQ WH YRHJHQ� ]RDOV ZHHUJHJHYHQ LQ

)LJ� ��� HQ RPVFKUHYHQ LQ WDEHO ���� NDQ GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH PDFURFHOOHQ

LQ GH :HVWHUVFKHOGH �)LJ� ���� ZRUGHQ JHsYDOXHHUG�

)LJXXU ��� 9DNNHQLQGHOLQJ JHXOHQ �µUYDNVDV�¶� PHW GH VDPHQYRHJLQJ YDQ JHXOYDNNHQ� %ODXZ �WXUNRRLV� LV

YORHGJHXO� JULMVEODXZ LV HEJHXO� 9RRU GH GHILQLWLH YDQ GH PDFURFHOOHQ ]LH ILJXXU ��� HQ WDEHO ����
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)LJXXU ��� 'H PDFUR� HQ PHVRFHOOHQ LQ GH :HVWHUVFKHOGH�

7DEHO ��� 2YHU]LFKW YDQ GH JHXOHQ LQ GH PDFUR�FHOOHQ HQ GH VDPHQYRHJLQJ YDQ JHXOYDNNHQ ]RDOV ZHHUJHJHYHQ LQ

)LJXXU ���� (*  HEJHXO� 9* YORHGJHXO

&HO *HXO 6DPHQYRHJLQJ YDQ YDNNHQ

� +RQWH �(*�

6FKDDU YDQ GH 6SLMNHUSODDW �9*�

�� ���

�� ���� ���

� 3DV YDQ 7HUQHX]HQ �(*�

(YHULQJHQ �9*�

�� �� ���� ���� ��

�� ���� �

� 0LGGHOJDW �(*�

*DW YDQ 2VVHQLVVH �9*�

����� ��� ����� ����� ��� ��

����� ��� ��

� =XLGHUJDW � 2YHUORRS 9DONHQLVVH �(*�

6FKDDU YDQ 9DONHQLVVH HQ :DDUGH �9*�

6WRUWJHELHG 9*

��� ����� ����� ����� ��� ��� ����

����� ����� ����� ����� ����� ����� ����

����� ����� ����

� 1DXZ YDQ %DWK �(*�

6FKDDU YDQ GH 1RRUG �9*�

��� ��

��

� 9DDUZDWHU ERYHQ %DWK �(*�

$SSHO]DN �9*�

��� ��

��

�
�� ��%�+���,%���������
�������	�	�,���

+HW GRHO YDQ GH PRUIRORJLVFKH DQDO\VH YDQ GH PDFURFHOOHQ LV�

x 3HU FHO FODVVLILFHUHQ KRH EHODQJULMN PHQVHOLMNH LQJUHSHQ� EDJJHUHQ HQ VWRUWHQ� ]LMQ

JHZHHVW LQ GH ZDDUJHQRPHQ RQWZLNNHOLQJ YDQ KHW JHXO�SODDW V\VWHHP� +LHUELM OLJW GH

QDGUXN RS KHW HYDOXHUHQ YDQ GH HIIHFWHQ YDQ VWRUWHQ RS GH RQWZLNNHOLQJ YDQ HHQ

LQGLYLGXHOH JHXO DO GDQ QLHW LQ FRPELQDWLH PHW EDJJHUHQ LQ GH DQGHUH JHXO�
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x +HW WUDFHUHQ YDQ NULWLVFKH JUHQ]HQ YRRU KHW VWRUWHQ YDQ VHGLPHQW RS EDVLV YDQ GH

ZDDUQHPLQJHQ� +HW ]LMQ YRRUDO GH]H JUHQ]HQ GLH GH EDVLV YRUPHQ YRRU KHW HYDOXHUHQ YDQ

GH JHOGLJKHLG YDQ KHW WKHRUHWLVFKH VWRUWFULWHULXP�

x +HW EHSDOHQ YDQ GH RSJHWUHGHQ VHGLPHQWXLWZLVVHOLQJ WXVVHQ FHOOHQ RPGDW GH]H

XLWZLVVHOLQJ YDQ LQYORHG LV RS GH VWRUWFDSDFLWHLW YDQ HHQ PDFURFHO �:DQJ HW DO� ������

x 1DJDDQ LQ KRHYHUUH KHW JHXOV\VWHHP NDQWHOW RQGHU LQYORHG LQJUHSHQ HQ�RI QDWXXUOLMNH

SURFHVVHQ� 0HW NDQWHOHQ YDQ KHW JHXOV\VWHHP ZRUGW EHGRHOG HHQ YHUDQGHULQJ LQ GH

YHUKRXGLQJ WXVVHQ GH JHPLGGHOGH GLHSWH YDQ GH WZHH JHXOHQ LQ HHQ PDFURFHO� 'LW JHEHXUW

]RGUD ppQ YDQ EHLGH JHXOHQ HURGHHUW RI VHGLPHQWHHUW� 2RN HHQ HURVLH RI VHGLPHQWDWLH LQ

EHLGH JHXOHQ NDQ HU WRH OHLGHQ GDW GH]H YHUKRXGLQJ YHUDQGHUW� ,Q]LFKW LQ KHW NDQWHOHQ LV

YDQ EHODQJ YRRU KHW LQVWDQGKRXGHQ YDQ KHW PHHUJHXOHQV\VWHHP �]LH RRN����� +HW

NDQWHOHQ YDQ HHQ JHXOV\VWHHP EHWHNHQW QLHW DXWRPDWLVFK HHQ GHJHQHUDWLH YDQ GH

PDFURFHO� ZHO GDW KHW G\QDPLVFK HYHQZLFKW YHUDQGHUW�

+LHUYRRU ZRUGW JHNHNHQ QDDU QHWWR HURVLH�VHGLPHQWDWLH LQ UHODWLH WRW GH QHWWR RPYDQJ YDQ GH

LQJUHSHQ LQ LHGHUH JHXO �-HXNHQ ����� ������ (U ZRUGHQ YRRU GH]H DQDO\VH GULH

YHUVFKLOOHQGH YROXPHYHUDQGHULQJHQ RQGHUVFKHLGHQ�

�� +HW ZDDUJHQRPHQ WRWDOH JHsURGHHUGH �'9WRW��� RI JHVHGLPHQWHHUGH YROXPH� �'9WRW!��

�� 'H QHWWR KRHYHHOKHLG JHEDJJHUG �9,��� RI JHVWRUW PDWHULDDO �9,!��� HQ

�� +HW YHUVFKLO WXVVHQ ERYHQJHQRHPGH WZHH YROXPHV ZRUGW GH QDWXXUOLMNH HURVLH

�û9QDW���RI VHGLPHQWDWLH JHQRHPG �û9QDW!��� :H ]XOOHQ HFKWHU QRRLW ZHWHQ RI GLW KHW

ZHUNHOLMN QDWXXUOLMNH HIIHFW LV�

2P GH LQYORHG YDQ GH LQJUHSHQ RS KHW V\VWHHP DDQ WH JHYHQ ZRUGHQ YLHU NODVVHQ

RQGHUVFKHLGHQ�

�� *HHQ LQYORHG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ HURVLH � VHGLPHQWDWLH ]LMQ HYHQ JURRW

HQ KHEEHQ KHW]HOIGH WHNHQ�

�� ,QYORHG� 'H ZDDUJHQRPHQ HQ µ QDWXXUOLMNH¶ RQWZLNNHOLQJ KHEEHQ KHW]HOIGH WHNHQ PDDU

]LMQ QLHW HYHQ JURRW�

�� .ULWLVFKH LQYORHG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ RQWZLNNHOLQJ ]LMQ QHW QLHW

WHJHQJHVWHOG DDQ HONDDU�

�� 6WXUHQG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ HURVLH � VHGLPHQWDWLH KHEEHQ HHQ

WHJHQJHVWHOG WHNHQ�

2P GH JHYROJGH SURFHGXUH WH YHUGXLGHOLMNHQ LV LQ )LJXXU ��� HHQ WKHRUHWLVFK YRRUEHHOG

JHJHYHQ� ,Q GLW ILJXXU VWDDQ DOV IXQFWLH YDQ GH WLMG� GH FXPXODWLHYH WRWDOH

YROXPHYHUDQGHULQJ� GH FXPXODWLHYH LQJUHSHQ HQ GH FXPXODWLHYH QDWXXUOLMNH

YROXPHYHUDQGHULQJ� (HQ VWLMJHQGH OLMQ �SRVLWLHYH ULFKWLQJVFRsIILFLsQW� GXLGW RS

VHGLPHQWDWLH� (HQ GDOHQGH OLMQ EHWHNHQW HURVLH� 9RRU KHW DDQJHYHQ�FODVVLILFHUHQ YDQ KHW

EHODQJ YDQ LQJUHSHQ ZRUGW YRRUDO JHNHNHQ QDDU KHW YHUORRS YDQ GH ZDDUJHQRPHQ HQ

QDWXXUOLMNH YROXPHYHUDQGHULQJ HQ NQLNSXQWHQ LQ GH]H YHUORSHQ� $OV GH]H OLMQHQ QDJHQRHJ

VDPHQYDOOHQ LV EDJJHUHQ RI VWRUWHQ YDQ ZHLQLJ EHWHNHQLV JHZHHVW� +HEEHQ GH]H OLMQHQ HHQ

WHJHQJHVWHOG YHUORRS GDQ EHWHNHQW GDW� GDW GH LQJUHSHQ VWXUHQG ]LMQ JHZHHVW LQ GH

ZDDUJHQRPHQ JHXORQWZLNNHOLQJ�
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'H DQDO\VH LV DOV YROJW XLWJHYRHUG�

�� 8LW GH GLHSWHNDDUWHQ ZRUGW GH MDDUOLMNV JHPLGGHOGH HQ FXPXODWLHYH HURVLH HQ

VHGLPHQWDWLH EHSDDOG LQ GH GLYHUVH JHXOYDNNHQ� �û9WRW� HQ �û9WRW�FXP�� UHVSHFWLHYHOLMN�

�� 8LW GH EDJJHU� HQ VWRUW�JHJHYHQV ZRUGW KHW MDDUOLMNV JHPLGGHOGH HQ FXPXODWLHYH

QHWWR
�
YROXPH YDQ GH LQJUHSHQ EHSDDOG LQ GH GLYHUVH JHXOYDNNHQ� �9,� HQ �9,�FXP��

+LHUELM ZRUGW HHQ XLWOHYHULQJVSHUFHQWDJH YDQ ��� JHKDQWHHUG �ILMQ ]DQG� %UD\ H�D��

������ 'H JHKHOH DQDO\VH ZRUGW GXV JHEDVHHUG RS SURILHONXXEV�

�� 8LW KHW YHUVFKLO YDQ � HQ � YROJW GH MDDUOLMNV JHPLGGHOGH HQ FXPXODWLHYH QDWXXUOLMNH

YROXPHYHUDQGHULQJ LQ LHGHU JHXOYDN��û9QDW� HQ �û9QDW� FXP��

�� 'H UHVXOWDWHQ YDQ GH YHUVFKLOOHQGH JHXOYDNNHQ ZRUGHQ VDPHQJHYRHJG YROJHQV

7DEHO ��� HQ )LJ� ��� RP GH XLWNRPVWHQ SHU JHXO HQ SHU FHO WH EHSDOHQ�

�� 'H FXPXODWLHYH ZDDUGHV� û9WRW� FXP� 9,��FXP HQ û9QDW� FXP� ZRUGHQ XLWJH]HW LQ HHQ

JUDILHN� (HQ WKHRUHWLVFK YRRUEHHOG KLHUYDQ LV JHJHYHQ LQ )LJXXU �����

�� 8LW GH]H JUDILHNHQ ZRUGHQ GH JHPLGGHOGH HURVLH� HQ VHGLPHQWDWLHVQHOKHGHQ LQ GH

HE� HQ YORHGJHXOHQ YDQ LHGHUH FHO EHSDDOG JHGXUHQGH NDUDNWHULVWLHNH SHULRGHQ �RS

EDVLV YDQ ���

,Q WDEHO ��� ]LMQ DOOH ERYHQJHQRHPGH GHILQLWLHV ELM HONDDU JH]HW��

7DEHO ��� 'HILQLWLH YDQ SDUDPHWHUV� ]RDOV ZHHUJHJHYHQ LQ JUDILHNHQ HQ VDPHQYDWWHQGH WDEHOOHQ

3DUDPHWHU 'HILQLWLH HQ RPVFKULMYLQJ

û9WRW �:DWHULQKRXG LQ MDDU � � ZDWHULQKRXG LQ MDDU ��� DDQWDO MDUHQ GH QHWWR

HURVLH ��� RI VHGLPHQWDWLH �0P
�
�MU��

9, 6RP YDQ EDJJHUHQ ���� VWRUWHQ ��� HQ ]DQGZLQQLQJ ��� SHU MDDU�

û9QDW 9QHWWR�9, � KHW GRRU GH ZDWHUEHZHJLQJ SHU MDDU DDQ� RI DIJHYRHUGH YROXPH

VHGLPHQW�

û9��FXP &XPXODWLHYH ZDDUGH YDQ û9WRW� 9,� û9QDW

û9WRW� JHP *HPLGGHOGH ZDDUJHQRPHQ HURVLH� HQ VHGLPHQWDWLHVQHOKHLG EHQHGHQ

1$3����P �0P
�
�MU� "

9,� JHP *HPLGGHOGH MDDUOLMNVH KRHYHHOKHLG JHEDJJHUG RI JHVWRUW PDWHULDDO �0P
�
�MU�

û9QDW� JHP *HPLGGHOGH QDWXXUOLMNH HURVLH� HQ VHGLPHQWDWLHVQHOKHLG�

8LW GH RQGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW LV JHEOHNHQ GDW GH VHGLPHQWXLWZLVVHOLQJ WXVVHQ

PDFURFHOOHQ YDQ LQYORHG LV RS KHW VWRUWFULWULXP� =RDOV ]DO ZRUGHQ EHVSURNHQ LQ +RRIGVWXN �

LV KHW GDDUYRRU QLHW VWULNW QRRG]DNHOLMN RP GH JHDQDO\VHHUGH JHJHYHQV SHU PDFURFHO YHUGHU

XLW WH ZHUNHQ WRW �'�]DQGEDODQVHQ� (FKWHU� KHW PDNHQ YDQ ]R¶Q ]DQGEDODQV JHHIW ZHO GH

PRJHOLMNKHLG RP UHVXOWDWHQ WH FRQWUROHUHQ� +HW RSVWHOOHQ YDQ HHQ �'�]DQGEDODQV� FRQIRUP

GH PHWKRGH ]RDOV EHVFKUHYHQ LQ -HXNHQ H�D� ������� HQ GH UHVXOWDWHQ YDQ GH]H DQDO\VH

ZRUGHQ EHVFKUHYHQ LQ %LMODJH (�

�
0HW QHWWR ZRUGW EHGRHOG GH VRP YDQ EDJJHUHQ ��� HURVLH� HQ VWRUWHQ ��� VHGLPHQWDWLH�
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)LJXXU ��� &XPXODWLHYH YROXPHYHUDQGHULQJHQ HQ GH FODVVLILFDWLH YDQ KHW HIIHFW YDQ LQJUHSHQ� 9RRU EHWHNHQLV

FRGH ��� ]LH WDEHO ���� ,Q GLW YRRUEHHOG VHGLPHQWHHUW HHQ JHXO DO GDQ QLHW DOV JHYROJ YDQ QHWWR VWRUWHQ� ZDDUQD HHQ

SHULRGH YDQ HURVLH YROJW ZDDUELM VWRUWHQ HHQ JHULQJH LQYORHG KHHIW JHKDG�

&XPXODWLHYH HURVLH ����VHGLPHQWDWLH ��� �LQ 0P��

��

��

��

�

�

�

�

�

��

��

� � � � � � � � � �� �� �� �� ��

7LMG �MDUHQ QD W��

WRWDDO �9BWRW�

LQJUHSHQ �9B,�

QDWXXUOLMN �9BQDW�

WUHQGEUHXN

� � � �

�

�
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,Q GLW KRRIGVWXN ZRUGW SHU PDFUR�FHO HHQ NZDQWLWDWLHI RYHU]LFKW JHJHYHQ YDQ GH

ZDDUJHQRPHQ PRUIRORJLVFKH YHUDQGHULQJHQ HQ LQJUHSHQ JHGXUHQGH GH SHULRGH ���� WRW

���� ZHONH YROJHQ XLW GH DQDO\VH ]RDOV EHVFKUHYHQ LQ +RRIGVWXN �� +LHUELM ]LMQ GH HHUGHUH

UHVXOWDWHQ RYHU GH SHULRGH ��������� RYHUJHQRPHQ XLW -HXNHQ ������ HQ DDQJHYXOG�

(HQ PDFUR�FHO EHVWDDW XLW WZHH JHXOHQ� ,Q GH SUDNWLMN YDQ GH VFKHHSYDDUW LV ppQ YDQ EHLGH

JHXOHQ KHW KRRIGYDDUZDWHU QDDU GH KDYHQ YDQ $QWZHUSHQ� 'H]H JHXO ZRUGW GDDURP RRN ZHO

DDQJHGXLG DOV KRRIGJHXO� 'H DQGHUH JHXO IXQJHHUW DOV QHYHQYDDUZDWHU HQ ZRUGW GDDURP RRN

ZHO QHYHQJHXO JHQRHPG� (FKWHU LQ HHQ PRUIRORJLVFKH VWXGLH ]RDOV GH]H LV KHW UHOHYDQWHU RP

RYHU HE� HQ YORHGJHXOHQ VSUHNHQ� %HKDOYH LQ FHO �� QDELM +DQVZHHUW� ZRUGW GH YDDUJHXO

JHYRUPG GRRU GH HEJHXOHQ LQ GH PDFURFHOOHQ� 'H QHYHQJHXO LV LQ GH PHHVWH FHOOHQ� EHKDOYH

LQ FHO �� HHQ YORHGJHXO�

9RRU HONH FHO ZRUGW EHJRQQHQ PHW HHQ DOJHPHQH EHVFKULMYLQJ ZDDULQ GH RQWZLNNHOLQJ YDQ

GH WZHH JHXOHQ RYHU GH JHKHOH SHULRGH ��������� ZRUGW JHNDUDNWHULVHHUG� 9HUYROJHQV ZRUGW

GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH YORHG� HQ HEJHXO PHHU LQ GHWDLO EHVSURNHQ� 2S EDVLV

YDQ GH]H JHJHYHQV ZRUGW YHUYROJHQV JHGLVFXVVLHHUG RYHU KHW DO GDQ QLHW NDQWHOHQ YDQ KHW

JHXOV\VWHHP �]LH ����� HQ GH SURFHVVHQ GLH GDDULQ YHUPRHGHOLMN HHQ URO KHEEHQ JHVSHHOG�

,Q GH GLYHUVH ILJXUHQ HQ WDEHOOHQ ZRUGHQ YLHU YHUVFKLOOHQGH SHULRGHQ RQGHUVFKHLGHQ GLH

JHUHODWHHUG NXQQHQ ZRUGHQ DDQ GH WZHH YHUGLHSLQJHQ YDQ GH :HVWHUVFKHOGH �GH]H ZRUGHQ LQ

GH ILJXUHQ JHPDUNHHUG GRRU PLGGHO YDQ YHUWLFDOH OLMQHQ��

x ���������� GH SHULRGH YRRU GH HHUVWH JURRWVFKDOLJH YHUGLHSLQJ YDQ GH YDDUJHXO�

x ���������� GLW JOREDDO GH SHULRGH YDQ GH HHUVWH YHUGLHSLQJ�

x ���������� SHULRGH QD GH HHUVWH YHUGLHSLQJ�

x ���������� GH SHULRGH WLMGHQV HQ QD GH WZHHGH YHUGLHSLQJ YDQ GH :HVWHUVFKHOGH

FRQIRUP KHW YHUGUDJ ��¶���¶�
�

1DDVW GH]H LQJUHHS�JHUHODWHHUGH SHULRGHQ ZRUGHQ LQ GH WDEHOOHQ GH WRWDOH SHULRGH �����

���� HQ HHQ DDQWDO DDQYXOOHQGH GHHOSHULRGHQ RQGHUVFKHLGHQ RS EDVLV YDQ GH ZDDUJHQRPHQ

WUHQGV LQ GH HURVLH� HQ VHGLPHQWDWLH�

$OOH HURVLH� HQ VHGLPHQWDWLHJHWDOOHQ LQ GH ILJXUHQ HQ WDEHOOHQ LQ GLW KRRIGVWXN ]LMQ

XLWJHGUXNW LQ SURILHONXXEV �]LH KRRIGVWXN ��� 9RRU HONH PDFURFHO VWDDQ GH UHVXOWDWHQ YDQ GH

DQDO\VH VDPHQJHYDW LQ HHQ WDEHO�

�
'H]H YHUGLHSLQJ LV JHUHDOLVHHUG LQ HHQ WLMGVEHVWHN YDQ RQJHYHHU HHQ MDDU �]RPHU �����]RPHU ������

'H GUHPSHO YDQ 9OLVVLQJHQ HQ GH :LHOLQJHQ �GHOWD� ]LMQ LQ KHW YRRUMDDU YDQ UHVSHFWLHYHOLMN ���� HQ

���� YHUGLHSW� 1D GH LQLWLsOH YHUGLHSLQJ YDQ GH GUHPSHOV LV LQ GH ]RPHU YDQ ���� JHVWDUW PHW GH

YHUUXLPLQJ �YHUEUHGLQJ� YDQ GH YDDUJHXO� 'H]H YHUUXLPLQJ LV LQ ���� JHUHHGJHNRPHQ�
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,Q GH ELMODJHQ %�' ]LMQ GH HURVLH�VHGLPHQWDWLHNDDUWHQ HQ GLHSWHNDDUWHQ RSJHQRPHQ PHW GH

OLJJLQJ YDQ GH JHXOYDNNHQ HQ GH EDJJHU� HQ VWRUWYDNNHQ

�
�� �����2�����	����+����3��
����������%%��,%����

����&����%%�

!�3��&��	�,

�%/

'H]H PDFURFHO EHVWDDW XLW GH HEJHXO +RQWH HQ GH YORHGJHXO 6FKDDU YDQ GH 6SLMNHUSODDW� 7HQ

]XLGHQ YDQ GH]H PDFURFHO OLJW HHQ GHUGH JHXO� KHW 9DDUZDWHU ODQJV +RRIGSODDW� 'H]H GHUGH

JHXO ZRUGW LQ KHW FHOOHQFRQFHSW JHVFKHPDWLVHHUG DOV HHQ UHHNV PHVR�FHOOHQ �]LH ILJ� ��� HQ

ELMODJH $�� +HW 9DDUZDWHU ODQJV +RRIGSODDW GHJHQHUHHUW RS HHQ WLMGVFKDDO YDQ GHFHQQLD HQ

OLMNW ]LFK GDDUELM RS WH VSOLWVHQ LQ NOHLQHUH JHXOHQ GLH GH PHVR�FHOOHQ YRUPHQ� 'H

JHPLGGHOGH QHWWR VHGLPHQWDWLH LQ GLW JHELHG RYHU GH SHULRGH ��������� EHGUDDJW ���0P
�
�MU�

��	�3����.����4�/�	�����
�%����.

2YHU GH SHULRGH ��������� LV HU VSUDNH YDQ HURVLH LQ GH YORHGJHXO WHU JURRWWH YDQ

JHPLGGHOG RQJHYHHU ��� 0P
�
�MU� 'H LQKRXG YDQ GH HEJHXO YHUDQGHUW LQ GH]H SHULRGH QLHW

�7DEHO ��� HQ )LJ� ����� 7HJHOLMNHUWLMG LV HU LQ GH YORHGJHXO QHWWR JHPLGGHOG HHQ JHULQJH

KRHYHHOKHLG VHGLPHQW JHVWRUW WHUZLMO HU GH HEJHXO HHQ NOHLQH KRHYHHOKHLG LV JHEDJJHUG� 'XV

RQGDQNV KHW QHWWR VWRUWHQ YDQ VHGLPHQW LV GH YORHGJHXO JHsURGHHUG� WHUZLMO LQ GH JHEDJJHUGH

HEJHXO GH VHGLPHQWEDODQV JHOLMN LV JHEOHYHQ� 'LW JHHIW DDQ GDW KHW JHXOV\VWHHP YDQ QDWXUH

QHLJW WRW NDQWHOHQ� GH YORHGJHXO HURGHHUW WHUZLMO GH HEJHXO VHGLPHQWHHUW�

"�
��	������������%%��,%���������&����%%�4�/�	�����
�%4�������

'H HURVLH YDQ GH YORHGJHXO PDQLIHVWHHUW ]LFK PHW QDPH LQ GH SHULRGH ���������� PHW HHQ

NOHLQH RQGHUEUHNLQJ WXVVHQ ���� HQ ����� (HQ YHUJHOLMNLQJ WXVVHQ ILJXXU ���F HQ ���H OHHUW

GDW GH ODQJH�WHUPLMQ HURVLH YRRUQDPHOLMN KHHIW SODDWVJHYRQGHQ LQ KHW GUHPSHOJHELHG YDQ GH

YORHGJHXO �ILJ� ���H�� 7RW ���� YDOOHQ GH OLMQHQ YDQ WRWDOH HQ µQDWXXUOLMNH¶ HURVLH HQ

VHGLPHQWDWLH QDJHQRHJ VDPHQ� 'H QHWWR VWRUWLQJHQ YDQ JHPLGGHOG ��� 0P
�
�MU WXVVHQ ����

HQ ���� YHURRU]DNHQ VOHFKWV NOHLQH YHUVFKLOOHQ WXVVHQ EHLGH OLMQHQ� 'LW EHWHNHQW GDW KHW

QHWWR VWRUWHQ WLMGHQV GH]H SHULRGH GH RQWZLNNHOLQJ YDQ KHW GUHPSHOJHELHG HQ GH YORHGJHXO

DOV JHKHHO QDXZHOLMNV KHHIW EHwQYORHG HQ GDW GH VWRUWFDSDFLWHLW YDQ GH YORHGJHXO GXLGHOLMN

JURWHU ZDV GDQ ��� 0P
�
�MU�

5RQG ���� VODDW GH HURVLH YDQ GH YORHGJHXO RP LQ HHQ QHWWR VHGLPHQWDWLH� 'H SORWVHOLQJ

WRHJHQRPHQ VWRUWLQWHQVLWHLW �HHQ IDFWRU �� ]LH 7DEHO ���� KHHIW KLHULQ HHQ VWXUHQGH URO JHKDG�

'H VWRUWLQJHQ YDQ JHPLGGHOG ��� 0P
�
�MDDU RYHUVFKULMGHQ GH JUHQV YDQ GH VWRUWFDSDFLWHLW LQ

GH PDFURFHO� GH ULFKWLQJVFRsIILFLsQWHQ YDQ GH OLMQ PHW GH QDWXXUOLMNH HQ WRWDOH VHGLPHQWDWLH

KHEEHQ RYHU GH SHULRGH ��������� HHQ WHJHQJHVWHOG WHNHQ� 8LW HHQ PHHU JHGHWDLOOHHUGH

LQVSHFWLH YDQ GH JHJHYHQV EOLMNW GDW GLW JHOGW YRRU ]RZHO GH YORHGJHXO DOV JHKHHO� DOV KHW

GUHPSHOJHELHG ZDDU GH VWRUWLQJHQ SODDWVYLQGHQ �]LH )LJXXU ���H��
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0HHVW RSYDOOHQG LQ GH RQWZLNNHOLQJ YDQ GH HEJHXO LV GH SHULRGH ���������� ZDDULQ GH JHXO

YHURQGLHSW HQ GH SHULRGH ���������� ZDDULQ GH JHXO ZHHU HURGHHUW� 'H YHURQGLHSLQJ

PDQLIHVWHHUW ]LFK LQ HHQ YULM JURRW GHHO YDQ GH JHXO �]LH RRN %LMODJH &�� 'H HURVLH LQ GH

SHULRGH ��������� PDQLIHVWHHUW ]LFK PHW QDPH LQ GH LQORRS YDQ GH HEJHXO �ILJ� ���I� HQ

ZRUGW ZDDUVFKLMQOLMN YHURRU]DDNW GRRUGDW GH YHU]DQGHQGH NRUWVOXLWJHXO LQ KHW ODDWVWH

VWDGLXP YDQ JHXORQWZLNNHOLQJ GH JURWH HEJHXO µLQORRSW¶ �YDN ��� ELMODJHQ %� &��

$�����������&%�������,%������	����+����3

8LW GH JHJHYHQV EOLMNW GDW KHW JHXOV\VWHHP LQ GH]H PDFURFHO JHGXUHQGH WZHH SHULRGHQ RS

YHUVFKLOOHQGH PDQLHUHQ NDQWHOW�

7XVVHQ ���� HQ ���� NDQWHOGH KHW JHXOV\VWHHP RQGHU LQYORHG YDQ QDWXXUOLMNH SURFHVVHQ�

ZDDUELM GH YORHGJHXO HURGHHUGH HQ GH HEJHXO YDQDI ���� WRW EHJLQ MDUHQ QHJHQWLJ

VHGLPHQWHHUGH�

'H HURVLH YDQ GH YORHGJHXO KDQJW VDPHQ PHW KHW TXDVL�F\FOLVFK JHGUDJ YDQ NRUWVOXLWJHXOHQ

LQ KHW GUHPSHOJHELHG YDQ GH YORHGJHXO
�
� RYHUZHJHQG HEJHGRPLQHHUGH NRUWVOXLWJHXOHQ

RQWVWDDQ ODQJV GH QRRUGNDQW YDQ GH +RJH 3ODWHQ� H[SDQGHUHQ HQ PLJUHUHQ QDDU KHW 1RRUGHQ

ZDDU ]H XLWHLQGHOLMN ZHHU YHU]DQGHQ� 'H WLMGVFKDDO YDQ GLW SURFHV YDULHHUW WXVVHQ GH �� HQ

�� MDDU �-HXNHQ ������ 'H]H NRUWVOXLWJHXOHQ YRUPHQ GH PHVRFHOOHQ LQ KHW &HOOHQFRQFHSW

�]LH ELMODJH $�� 7LMGHQV GH SHULRGH ��������� ZRUGW KHW GUHPSHOJHELHG YDQ GH YORHGJHXO

JHNHQPHUNW GRRU KHW TXDVL F\FOLVFK JHGUDJ YDQ HHQ JURWH HEJHGRPLQHHUGH NRUWVOXLWJHXO GLH

WXVVHQ ���� HQ ���� RQWVWDDW� PLJUHHUW HQ VQHO H[SDQGHHUW� 1D ���� EHJLQW GH PLJUHUHQGH

NRUWVOXLWJHXO WH GHJHQHUHUHQ RP XLWHLQGHOLMN LQ ���� WH YHUGZLMQHQ� 7LMGHQV GLW

GHJHQHUDWLHSURFHV RQWVWDDW LQ ���� ODQJV GH QRRUGNDQW YDQ GH +RJH 3ODWHQ HHQ QLHXZH VQHO

H[SDQGHUHQGH HQ PLJUHUHQGH NRUWVOXLWJHXO�

'H VHGLPHQWDWLH LQ GH HEJHXO JHGXUHQGH GH SHULRGH ��������� LV ZDDUVFKLMQOLMN KHW JHYROJ

YDQ GH HURVLH HQ YHUGLHSLQJ YDQ GH GUHPSHO LQ GH YORHGJHXO RQGHU LQYORHG YDQ KHW JHGUDJ

YDQ GH NRUWVOXLWJHXOHQ� +HW RQWVWDDQ� GH H[SDQVLH HQ PLJUDWLH YDQ GH NRUWVOXLWJHXO ]LMQ

JHSDDUG JHJDDQ HHQ WRHQDPH YDQ GH JHPLGGHOGH GLHSWH YDQ KHW GUHPSHOJHELHG LQ GH

YORHGJHXO� 'RRU GH]H YHUGLHSLQJ LV HHQ KHUYHUGHOLQJ YDQ GH GHELHWHQ �JHWLMYROXPLQD� WXVVHQ

GH HEJHXO HQ YORHGJHXO RSJHWUHGHQ� ZDDUELM GH GHELHWHQ LQ GH YORHGJHXO ]LMQ WRHJHQRPHQ

WHQ NRVWH YDQ GHELHWHQ GRRU GH HEJHXO� 'LW LV YHUPRHGHOLMN JHSDDUG JHJDDQ PHW GH QHWWR

VHGLPHQWDWLH LQ GH HEJHXO� (QNHOH PRGHOEHUHNHQLQJHQ� ELM YRRUNHXU LQLWLsOH PRUIRORJLVFKH

EHUHNHQLQJHQ� NXQQHQ GXLGHOLMNKHLG YHUVFKDIIHQ RYHU GH]H YHUPRHGH VDPHQKDQJ LQ

JHXORQWZLNNHOLQJ
�
�

�
'H GUHPSHOJHELHGHQ YDQ GH YORHGJHXOHQ LQGH :HVWHUVFKHOGH ZRUGHQ�ZHUGHQ JHNHQPHUNW GRRU KHW

YRRUNRPHQ YDQ NRUWVOXLWJHXOHQ GLH KHW GUHPSHOJHELHG YDQ GH YORHGJHXO GRRUVQLMGHQ� 'LW ]LMQ GH

]RJHQDDPGH GUHPSHOJHXOHQ �]LH -HXNHQ� ������
�
'LW LV QLHW PRJHOLMN RS EDVLV YDQ GH EHVFKLNEDUH PHWLQJHQ RPGDW LQ GH PHWLQJHQ YRRU GH]H FHO GH

GHELHWHQ GRRU HEJHXO HQ YORHGJHXO QLHW DI]RQGHUOLMN ]LMQ EHSDDOG�
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7XVVHQ ���� HQ ���� NDQWHOGH KHW JHXOV\VWHHP RSQLHXZ PDDU QX LQ WHJHQJHVWHOGH ULFKWLQJ

HQ RQGHU LQYORHG YDQ ]RZHO VWRUWHQ DOV QDWXXUOLMNH SURFHVVHQ� LQ GH YORHGJHXO WUHHGW

VHGLPHQWDWLH RS HQ GH HEJHXO HURGHHUW�

'H VHGLPHQWDWLH LQ GH YORHGJHXO LV JHVWXXUG GRRU QHWWR VWRUWLQJHQ YDQ JHPLGGHOG ���0P
�
�V�

'H HURVLH YDQ GH HEJHXO ZRUGW ZDDUVFKLMQOLMN YHURRU]DDNW GRRUGDW GH VWHUN GHJHQHUHUHQGH

NRUWVOXLWJHXO GH HEJHXO +RQWH µLQORRSW¶ HQ HHQ IRUVH ORNDOH HURVLH YHURRU]DDNW� 'H

VHGLPHQWDWLH LQ GH YORHGJHXO VSHHOW ZDDUVFKLMQOLMN RRN HHQ URO LQ GH RSJHWUHGHQ HURVLH YDQ

GH HEJHXO�

+HW NDQWHOHQ YDQ KHW JHXOV\VWHHP VLQGV ���� NRPW WRW XLWGUXNNLQJ LQ GH GRRU 'HNNHU ������

EHUHNHQGH YHUDQGHULQJHQ LQ GH GHELHWYHUGHOLQJ� WXVVHQ ���� HQ ���� ]LMQ GH JHWLMYROXPLQD

LQ GH HEJHXO PHW RQJHYHHU ���� WRHJHQRPHQ WHQ NRVWH� WHUZLMO GH YROXPLQD GRRU GH

YORHGJHXO GLH PHW ���� ]LMQ DIJHQRPHQ�

�
��������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH]H

PDFURFHO GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�

x 'H QHWWR VWRUWLQJHQ LQ GH YORHGJHXO YDQ JHPLGGHOG ������� 0P
�
�MU WXVVHQ ���� HQ

���� KHEEHQ GH HURVLH YDQ GH]H JHXO LQ JHULQJH PDWH EHwQYORHG�

x 'H IRUVH QHWWR VHGLPHQW VWRUWLQJHQ YDQ JHPLGGHOG ���0P
�
�MU WXVVHQ ���� HQ ����

KHEEHQ HHQ VWXUHQGH LQYORHG JHKDG RS GH RQWZLNNHOLQJ YDQ GH YORHGJHXO� LQ GH JHXO

LV HHQ QHWWR VHGLPHQWDWLH RSJHWUHGHQ DOV JHYROJ YDQ KHW VWRUWHQ�

�� +HW NDQWHOHQ YDQ KHW JHXOV\VWHHP� +HW JHXOV\VWHHP NHQW VLQGV ���� WZHH SHULRGHQ YDQ

NDQWHOHQ�

x 7XVVHQ ���� HQ ���� NDQWHOGH KHW JHXOV\VWHHP RQGHU LQYORHG YDQ QDWXXUOLMNH

SURFHVVHQ� ZDDUELM GH YORHGJHXO HURGHHUGH HQ GH HEJHXO YDQDI ���� WRW EHJLQ MDUHQ

QHJHQWLJ VHGLPHQWHHUGH�

x 6LQGV ���� NDQWHOW KHW V\VWHHP GH DQGHUH NDQW RS� ,Q GH YORHGJHXO WUHHGW

VHGLPHQWDWLH RS RQGHU LQYORHG YDQ VWRUWHQ� 'H HEJHXO HURGHHUW ZDDUVFKLMQOLMN DOV

JHYROJ YDQ QDWXXUOLMNH SURFHVVHQ HQ KHW VWRUWHQ LQ GH YORHGJHXO�
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D� (URVLH HQ VHGLPHQWDWLH �0P�� � YORHGJHXO

6FKDDU YDQ GH 6SLMNHUSODDW� �9*�
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)LJXXU ��� &XPXODWLHYH YHUDQGHULQJHQ LQ GH YORHGJHXO �9*� OLQNHU ILJXUHQ� HQ GH HEJHXO �(*� UHFKWHU ILJXUHQ�

YDQ FHO � �LQ 0P��� 'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW� FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP � GLNNH EODXZH

OLMQ  û9QDW��FXP�

7DEHO ��� (URVLH HQ VHGLPHQWDWLH �LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ

FHO �� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

3HULRGH
D

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� � ���� ���

��������� ���� � ���� ���� ���� ����

��������� ���� ���� ���� ��� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ��� � ��� ��� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ��� ��� ���� ���� ��� ����
D
3HULRGH LV JHGHILQLHHUG YDQ � MDQXDUL EHJLQMDDU WRW � MDQXDUL HLQGMDDU�



(YDOXDWLH YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ =���� PDDUW ����

:/ _ 'HOIW +\GUDXOLFV � ² �

7DEHO ��� %HWHNHQLV YDQ GH DINRUWLQJHQ LQ GH RYHU]LFKWVWDEHOOHQ PHW GH HURVLH�VHGLPHQWDWLHVQHOKHGHQ�

û9WRW� JHP *HPLGGHOGH ZDDUJHQRPHQ HURVLH� HQ VHGLPHQWDWLHVQHOKHLG EHQHGHQ 1$3����P

�0P
�
�MU�

9,� JHP *HPLGGHOGH MDDUOLMNVH KRHYHHOKHLG QHWWR JHEDJJHUG RI JHVWRUW PDWHULDDO �0P
�
�MU�

û9QDW� JHP *HPLGGHOGH QDWXXUOLMNH HURVLH� HQ VHGLPHQWDWLHVQHOKHLG�

�
�� �����2�����	����+����3�5%��,%��6�����*�������,����	��

��	�3����.����4�/�	�����
��%����.

'H ODQJH�WHUPLMQ RQWZLNNHOLQJ YDQ GH]H FHO ZRUGW JHNHQPHUNW GRRU HHQ QDWXXUOLMNH HURVLH

YDQ GH YORHGJHXO� ZDDU RYHUZHJHQG JHVWRUW ZRUGW� HQ QHWWR HURVLH YDQ GH HEJHXO ZDDU

JHEDJJHUG ZRUGW �)LJ� ���� 7DEHO ����� +HW JHXOV\VWHHP DOV JHKHHO HURGHHUW RYHU GH WRWDOH

SHULRGH ���������� 'H OLMQHQ YDQ µQDWXXUOLMNH¶ HQ WRWDOH HURVLH LQ GH YORHGJHXO YHUWRQHQ

HHQ]HOIGH YHUORRS� PDDU YDOOHQ QLHW VDPHQ� +LHUXLW NDQ ZRUGHQ JHFRQFOXGHHUG GDW KHW

VWRUWHQ GH HURVLH YDQ GH YORHGJHXO ZHO KHHIW EHwQYORHG� PDDU ]HNHU QLHW VWXUHQG LV JHZHHVW�

,Q GH HEJHXO KHEEHQ GH]H WZHH OLMQHQ HHQ WHJHQJHVWHOGH ULFKWLQJ� ZDW DDQJHHIW GDW EDJJHUHQ

HHQ EHODQJULMNH IDFWRU LV JHZHHVW LQ GH QHWWR HURVLH YDQ GH HEJHXO� (HQ QDGHUH DQDO\VH OHHUW

HFKWHU GDW GH]H HURVLH YDQ GH HEJHXO HHQ ORFDDO YHUVFKLMQVHO LV ZDW WRW XLWGUXNNLQJ NRPW LQ

GH LQKRXGVYHUDQGHULQJ YDQ GH JHKHOH JHXO �]LH RQGHU��

"�
��	�������,����	��4�/�	�����
��%4��4������	

'H YORHGJHXO HURGHHUW YDQ QDWXUH JHGXUHQGH GH SHULRGH ���������� 'H VWRUWLQJHQ YDQ

JHPLGGHOG ���0P
�
�MU JHGXUHQGH GH SHULRGH ��������� KHEEHQ KHW HURVLHSURFHV ZHO

EHwQYORHG PDDU QLHW JHVWXXUG �û9QDW� JHP HQ û9WRW� JHP KHEEHQ KHW]HOIGH WHNHQ� WDEHO ��� HQ )LJ

����D�� 1HW DOV LQ GH YORHGJHXO YDQ FHO �� PDQLIHVWHHUW KHW HURVLHSURFHV ]LFK YRRUDO LQ KHW

GUHPSHOJHELHG YDQ GH YORHGJHXO �YHUJ� )LJ� ���D�F�H�I��� 7XVVHQ ���� HQ ���� HURGHHUW GH

GUHPSHO RQGHU LQYORHG YDQ KHW JHGUDJ YDQ GH NRUWVOXLWJHXOHQ �-HXNHQ� ������ ,Q GH SHULRGH

GDDUQD YHUDQGHUW GH WRWDOH VHGLPHQWEDODQV YDQ KHW GUHPSHOJHELHG ZHLQLJ�

5RQG ���� VODDW GH HURVLH YDQ GH YORHGJHXO RP LQ HHQ QHWWR VHGLPHQWDWLH� 6WRUWLQJHQ YDQ

JHPLGGHOG �]LH 7DEHO ���� ��� 0P
�
�MU KHEEHQ GH]H RQWZLNNHOLQJ JHVWXXUG �û9QDW� JHP HQ

û9WRW� JHP KHEEHQ HHQ WHJHQJHVWHOG WHNHQ� WDEHO ��� HQ )LJ ����D�� 'H JURWH VHGLPHQWDWLH ]RQHV

LQ GH YHUVFKLONDDUWHQ YDQ ��������� HQ ��������� �%LMODJH &� YDOOHQ SUHFLHV VDPHQ PHW GH

VWRUWYDNNHQ �%LMODJH '�� ZDDULQ LQ EHSDDOGH MDUHQ H[WUHHP YHHO LV JHVWRUW�

x ,Q KHW FHQWUDOH JHXOGHHO �)LJ� ���
H
� LV LQ ���� HQ ���� JHPLGGHOG ���0P

�
�MU JHVWRUW�

2PGDW DO KHW PDWHULDDO EOHHI OLJJHQ HQ QHW WHQ ]XLGHQ YDQ KHW VWRUWJHELHG HURVLH RSWUDG

LV GDDU VLQGVGLHQ QLHW PHHU VXEVWDQWLHHO JHVWRUW�

x ,Q GH LQORRS YDQ GH JHXO LV LQ ���� ���0P
�
VHGLPHQW JHVWRUW� 8LW GH HURVLH�HQ

VHGLPHQWDWLHNDDUW EOLMNW GDW JHELHG QHW WHQ QRRUGHQ YDQ KHW VWRUWJHELHG HURGHHUW� 2YHU

GH KHOH SHULRGH ��������� KHHIW KHW VWRUWHQ LQ GLW GHHO YDQ GH JHXO HHQ NULWLVFKH LQYORHG

�)LJ����F��
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%HVFKRXZHQ ZH GH RQWZLNNHOLQJ YDQ GH YORHGJHXO LQ KDDU JHKHHO YDQDI ���� GDQ EOLMNW GDW

VWRUWLQJHQ YDQ JHPLGGHOG ��� 0P
�
�MU HHQ NULWLVFKH LQYORHG KHEEHQ RS GH VHGLPHQWDWLH LQ GH

YORHGJHXO �û9QDW� JHP ���� 0P
�
�MU HQ û9WRW� JHP � 0P

�
�MU��

�.	������5%��,%��6�����*��4�/�	�����
��.4��4�/�����

'H ODQJ�WHUPLMQ HURVLH YDQ GH HEJHXO PDQLIHVWHHUW ]LFK YRRUDO LQ KHW GUHPSHOJHELHG

�GUHPSHO YDQ %RUVHOH� ZDDU VLQGV ���� JHEDJJHUG ZRUGW� 'H JHULQJH QHWWR HURVLH LQ KHW

DDQJUHQ]HQGH JHELHG �YDN ������ ILJ� ���I� LV YRRUDO KHW JHYROJ YDQ ]DQGZLQQLQJ HQ LQ

PLQGHUH PDWH KHW JHYROJ YDQ EDJJHUHQ WHQ EHKRHYH YDQ KHW YDDUJHXORQGHUKRXG� +HW

YHUGLHSHQ YDQ GH GUHPSHO LQ GH HEJHXO LV GXV QLHW JHSDDUG JHJDDQ PHW HHQ GXLGHOLMNH HURVLH

YDQ GH DDQJUHQ]HQGH JHXOGHOHQ� 'LW EHWHNHQW GDW KHW EDJJHUHQ LQ GH HEJHXO WRW RS KHGHQ

VOHFKWV ORNDDO YDQ LQYORHG LV JHZHHVW� 2SYDOOHQG LQ GH RQWZLNNHOLQJ YDQ GH HEJHXO LV GH

NRUWGXUHQGH SHULRGH YDQ IRUVH VHGLPHQWDWLH LQ ELMQD GH JHKHOH JHXO WXVVHQ ���� HQ ����

�WDEHO �����

7DEHO ��� (URVLH HQ VHGLPHQWDWLH �LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ

FHO �� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

3HULRGH
D

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� ���� ���� ���

��������� ���� ���� ���� ���� ���� ���

��������� ���� ���� ���� ���� ���� ����

��������� ���� ���� ���� ��� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ����

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ��� ��� ���� ���� ���� ���
D
3HULRGH LV JHGHILQLHHUG YDQ � MDQXDUL EHJLQMDDU WRW � MDQXDUL HLQGMDDU�
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)LJXXU ��� &XPXODWLHYH YROXPHYHUDQGHULQJHQ LQ GH YORHGJHXO �9*� OLQNHU ILJXUHQ� HQ GH HEJHXO �(*� UHFKWHU

ILJXUHQ� YDQ FHO � �LQ 0P���'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW� FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP � GLNNH

EODXZH OLMQ  û9QDW��FXP�
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8LW GH REVHUYDWLHV SHU JHXO NDQ ZRUGHQ DIJHOHLG GDW KHW JHXOV\VWHHP LQ GH FHO LQ KHW

YHUOHGHQ RS YHUVFKLOOHQGH ZLM]HQ LV JHNDQWHOG�

7XVVHQ ���� HQ ���� NDQWHOW KHW JHXOV\VWHHP ZDDUELM GH JHPLGGHOGH GLHSWH LQ GH YORHGJHXO

WRHQHHPW WHQ RS]LFKWH YDQ GH JHPLGGHOGH GLHSWH LQ GH HEJHXO� .LMNHQ ZH DOOHHQ QDDU GH

HURVLH HQ VHGLPHQWDWLH LQ EHLGH JHXOHQ� GDQ NDQ KLHULQ QRJ HHQ RQGHUVFKHLG ZRUGHQ JHPDDNW

WXVVHQ GH GHHOSHULRGHQ ��������� HQ ����������

x 7XVVHQ ���� HQ ���� HURGHUHQ EHLGH JHXOHQ YDQ QDWXUH� 8LW HHQ QDGHUH DQDO\VH YDQ GH

JHJHYHQV �QLHW JHWRRQG� EOLMNW GDW GH WRHQDPH YDQ GH JHPLGGHOGH GLHSWH LQ GH

YORHGJHXO ELMQD WZHH ]R JURRW LV DOV LQ GH HEJHXO�

x 7XVVHQ ���� HQ ���� HURGHHUW GH YORHGJHXO YDQ QDWXUH� WHUZLMO LQ GH HEJHXO HHQ

QDWXXUOLMNH VHGLPHQWDWLH RSWUHHGW� 'LW VHGLPHQWDWLHSURFHV KDQJW VDPHQ PHW GH

YHUGLHSLQJ YDQ GH GUHPSHO LQ GH YORHGJHXO HQ KHW JHGUDJ YDQ GH NRUWVOXLWJHXOHQ LQ GH]H

GUHPSHO VLQGV ���� �]LH RRN -HXNHQ� ������ 1HW ]RDOV LQ FHO � YHUPRHGHOLMN KHW JHYDO LV

JHZHHVW� LV GH YHUGLHSLQJ YDQ GH GUHPSHO �W�R�Y� 1$3� LQ GH YORHGJHXO JHSDDUG JHJDDQ

PHW HHQ WRHQDPH YDQ PHW QDPH GH HEGHELHWHQ WHQ NRVWH YDQ GH GHELHWHQ GRRU HEJHXO�

'H DIQDPH YDQ GH GHELHWHQ LQ GH HEJHXO LV JHSDDUG JHJDDQ PHW HHQ VHGLPHQWDWLH�

8LW GH PHHU JHGHWDLOOHHUGHUH DQDO\VHV YDQ -HXNHQ ������ EOLMNW GDW GH YORHGJHXO JHGXUHQGH

GH]H SHULRGH VHGLPHQW KHHIW JHOHYHUG DDQ GH HEJHXO LQ GH ODQGZDDUWV DDQJUHQ]HQGH FHO ��

'H NRUWVOXLWJHXOHQ LQ KHW GUHPSHOJHELHG YDQ GH YORHGJHXO �GH PHVR�FHOOHQ� KHEEHQ HHQ

EHODQJULMNH URO JHVSHHOG LQ KHW HURVLHSURFHV YDQ KHW GUHPSHOJHELHG HQ GH XLWZLVVHOLQJ YDQ

]DQG WXVVHQ GH FHOOHQ �ERFKWJURHSHQ��

7XVVHQ ���� HQ ���� NDQWHOW KHW JHXOV\VWHHP LQ WHJHQRYHUJHVWHOGH ULFKWLQJ� GH JHPLGGHOGH

JHPHWHQ GLHSWH LQ GH HEJHXO QHHPW WRH WHQ RS]LFKWH YDQ GH GLHSWH LQ GH YORHGJHXO� .LMNHQ

ZH RSQLHXZ QDDU GH HURVLH HQ VHGLPHQWDWLH LQ EHLGH JHXOHQ� GDQ NXQQHQ ZHHU WZHH

GHHOSHULRGHQ ZRUGHQ RQGHUVFKHLGHQ�

x 7XVVHQ ���� HQ ���� HURGHHUW GH YORHGJHXO YDQ QDWXUH HQ GH HEJHXO RQGHU LQYORHG YDQ

EDJJHUHQ� 'H QHWWR WRHQDPH YDQ GH GLHSWH LV KHW JURRWVW LQ GH HEJHXO� 'LW EHWHNHQW GDW

GH ULFKWLQJ ZDDULQ KHW JHXOV\VWHHP NDQWHOW GRRU LQJUHSHQ ZRUGW EHSDDOG�

x 7XVVHQ ���� HQ ���� VHGLPHQWHHUW GH YORHGJHXO QHWWR RQGHU LQYORHG YDQ VWRUWHQ HQ

HURGHHUW GH HEJHXO QHWWR DOV JHYROJ YDQ EDJJHUHQ� +HW YDDUJHXORQGHUKRXG HQ GH

]DQGZLQQLQJ YHURRU]DNHQ HHQ NDQWHOHQ YDQ KHW JHXOV\VWHHP�

7RW VORW ZRUGW RSJHPHUNW GDW XLW K\GURG\QDPLVFKH PRGHOEHUHNHQLQJHQ EOLMNW �-HXNHQ� ����

HQ 'HNNHU� ����� GDW KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP JHSDDUG JDDW PHW HHQ KHUYHUGHOLQJ

YDQ GH GHELHWHQ � JHWLMYROLPLQD WXVVHQ GH HE� HQ YORHGJHXO ]RDOV KLHUERYHQ RPVFKUHYHQ� 'H

YHUDQGHULQJHQ LQ GH GHELHWYHUGHOLQJ ]LMQ WH NOHLQ �ELQQHQ PHHWQDXZNHXULJKHLG� HQ TXD

JHELHGVGHNNLQJ WH EHSHUNW RP GRRU GHELHWPHWLQJHQ WH NXQQHQ ZRUGHQ EHYHVWLJG�

�
��������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH]H

PDFURFHO GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�
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x 'H QHWWR VWRUWLQJHQ LQ GH YORHGJHXO YDQ JHPLGGHOG ��� 0P
�
�MU WXVVHQ ���� HQ ����

KHEEHQ GH HURVLH YDQ GH]H JHXO LQ JHULQJH PDWH EHwQYORHG�

x 'H IRUVH QHWWR VHGLPHQW VWRUWLQJHQ YDQ JHPLGGHOG ���0P
�
�MU WXVVHQ ���� HQ ����

KHEEHQ HHQ VWXUHQGH LQYORHG JHKDG RS GH RQWZLNNHOLQJ YDQ GH YORHGJHXO� LQ GH JHXO

LV HHQ QHWWR VHGLPHQWDWLH RSJHWUHGHQ DOV JHYROJ YDQ KHW VWRUWHQ�

x 6WRUWLQJHQ YDQ JHPLGGHOG ���0P
�
�MU WXVVHQ ���� HQ ���� EOLMNHQ HHQ NULWLVFKH

LQYORHG WH KHEEHQ RS GH RQWZLNNHOLQJ YDQ GH YORHGJHXO�

�� +HW NDQWHOHQ YDQ KHW JHXOV\VWHHP� +HW JHXOV\VWHHP NDQWHOW VLQGV ���� RS YHUVFKLOOHQGH

ZLM]HQ�

x 7XVVHQ ���� HQ ���� QHHPW GH JHPLGGHOGH GLHSWH LQ YORHGJHXO WRH WHQ RS]LFKWH YDQ

GH JHPLGGHOGH GLHSWH LQ GH HEJHXO� 'H]H RQWZLNNHOLQJ LV YRRUDO KHW JHYROJ JHZHHVW

YDQ QDWXXUOLMNH SURFHVVHQ RS PHVRVFKDDO LQ KHW GUHPSHOJHELHG YDQ GH YORHGJHXO�

x 7XVVHQ ���� HQ ���� NDQWHOW KHW JHXOV\VWHHP LQ WHJHQJHVWHOGH ULFKWLQJ RQGHU

LQYORHG YDQ QDWXXUOLMNH SURFHVVHQ HQ LQJUHSHQ� 'H YORHGJHXO VHGLPHQWHHUW WHUZLMO

GH HEJHXO HURGHHUW� 'H ULFKWLQJ YDQ KHW NDQWHOHQ ZRUGW VLQGV ���� EHSDDOG GRRU KHW

EDJJHUHQ LQ GH HEJHXO HQ VLQGV ���� EHSDDOG GRRU KHW EDJJHUHQ LQ GH HEJHXO LQ

FRPELQDWLH PHW VWRUWHQ LQ GH YORHGJHXO�

�
#� ����#2�����	����+����3� �����	%�����7%��,%��!���������8

!,���

��,%���%��)����

��	�3����.����4�/�	�����
�%����.

'H YORHGJHXO *DW YDQ 2VVHQLVVH � 2YHUORRS YDQ +DQVZHHUW HURGHHUW RS HHQ WLMGVFKDDO YDQ

GHFHQQLD� WHUZLMO GH HEJHXO DDQ]LHQOLMN YHURQGLHSW �WDEHO ��� HQ )LJ� ���D HQ E�� 6LQGV ����

ZRUGW HU LQ WRHQHPHQGH PDWH JHVWRUW LQ GH HURGHUHQGH YORHGJHXO� +HW YHUORRS YDQ GH

ZDDUJHQRPHQ HQ GH µQDWXXUOLMNH¶ YROXPHYHUDQGHULQJHQ JHHIW DDQ GDW KHW VWRUWHQ GH QHWWR

RQWZLNNHOLQJ YDQ GH YORHGJHXO DOV JHKHHO ZHO KHHIW EHwQYORHG� PDDU QRJ QLHW KHHIW JHVWXXUG�

2S GH GUHPSHO LQ GH HEJHXO LV WRW ���� JHEDJJHUG� 1DGDW LQ ���� GH YORHGJHXO DOV

KRRIGYDDUZDWHU LQ JHEUXLN LV JHQRPHQ� ZRUGHQ WRW ���� JHULQJH KRHYHHOKHGHQ VHGLPHQW

JHVWRUW LQ GH HEJHXO� 1D ���� QHHPW GH VWRUWLQWHQVLWHLW LQ GH HEJHXO WRH HQ OLMNW KHW VWRUWHQ

HHQ PRJHOLMN RQRPNHHUEDDU NDQWHOHQ YDQ KHW V\VWHHP WH YHURRU]DNHQ ZDDUELM GH JHKHOH

HEJHXO RSQLHXZ VWHUN YHURQGLHSW HQ GH YORHGJHXO µYDQ QDWXUH¶ HURGHHUW�

"�
��	������7%��,%��!����������


4�/�	�����
�%4�������

'H YORHGJHXO HURGHHUW YDQ QDWXUH WXVVHQ ���� HQ ���� HQ VLQGV ���� �û9QDW� JHP HQ û9WRW� JHP

KHEEHQ KHW]HOIGH WHNHQ�� ,Q GH WXVVHQOLJJHQGH SHULRGH ��������� ZDV GH JHXO PLQ RI PHHU

VWDELHO TXD �ZDWHU�LQKRXG� 'H HURVLH YDQ GH YORHGJHXO LV WRW ���� VOHFKW ZHLQLJ EHwQYORHG

GRRU GH VWRUWLQJHQ YDQ JHPLGGHOG ��� HQ ���0P
�
�MU �û9QDW� JHP HQ û9WRW� JHP KHEEHQ KHW]HOIGH

WHNHQ� WDEHO ��� HQ )LJ ����D�� 1D ���� QHHPW GH LQYORHG YDQ GH VWRUWLQJHQ WRH� ZDDUELM HU

WXVVHQ ���� HQ ���� VSUDNH LV YDQ HHQ NULWLVFKH LQYORHG� û9QDW� JHP ���� 0P
�
�MU HQ û9WRW�

JHP � 0P
�
�MU �7DEHO ����� 'H GXLGHOLMN JURWHUH VWRUWLQJHQ YDQ ��� 0P

�
�MU JHGXUHQGH GH

SHULRGH ��������� KHEEHQ GH HURVLH YDQ GH JHXO ZHO EHwQYORHG PDDU ]HNHU QLHW JHVWXXUG�
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'H]H ZDDUQHPLQJHQ GXLGHQ RS HHQ VWRUWFDSDFLWHLW LQ GH JHXO GLH LQ GH WLMG YDULHHUW WXVVHQ LQ

LHGHU JHYDO ��� HQ ���0P
�
�MU�

+HW HURVLH SURFHV� ZDDUELM GH JHXO JHPLGGHOG GLHSHU ZRUGW PDQLIHVWHHUW ]LFK LQ GH JHKHOH

JHXO �)LJ� ����F HQ H�� +HW GUHPSHOJHELHG LQ GH YORHGJHXO HURGHHUW VLQGV ���� �]LH )LJ�

���H�� DDQYDQNHOLMN YDQ QDWXUH PDDU VLQGV HLQG MDUHQ ]HYHQWLJ YRRUDO DOV JHYROJ YDQ QHWWR

EDJJHUHQ� ,Q GH LQORRS YDQ GH YORHGJHXO ZRUGW QHWWR JHVWRUW �)LJ� ���F�� 2SYDOOHQG LV KHW

VWHUNH YDQ QDWXUH HURGHUHQ YDQ GLW JHXOGHHO VLQGV ����� +LHUELM PRHW ZHO ZRUGHQ RSJHPHUNW

GDW HU LQ GH]H SHULRGH QHWWR UHODWLHI ZHLQLJ LV JHVWRUW LQ GLW GHHO YDQ GH JHXO HQ GH YORHGJHXO

DOV JHKHHO �7DEHO ��� HQ �����

�.	������ �����	%�4�/�	�����
�.4������/

,Q GH HEJHXO WUHHGW VLQGV �WHQPLQVWH� ���� VHGLPHQWDWLH RS� 7XVVHQ ���� HQ ���� QHHPW GH

VHGLPHQWDWLHVQHOKHLG LQ GH HEJHXO JHOHLGHOLMN DI� ZDDUELM GH JHXO URQG ���� HHQ QLHXZ

µHYHQZLFKW¶ OLMNW WH KHEEHQ EHUHLNW� LQ GH SHULRGH ��������� LV GH JHPLGGHOGH VHGLPHQWDWLH

QDJHQRHJ JHOLMN DDQ QXO� +HW VHGLPHQWDWLHSURFHV WRW ���� LV JHULQJH PDWH EHwQYORHG GRRU

LQJUHSHQ� WRW ���� GRRU QHWWR EDJJHUHQ VLQGVGLHQ GRRU QHWWR VWRUWHQ�

6LQGV ���� LV HU RSQLHXZ VSUDNH YDQ HHQ IRUVH VHGLPHQWDWLH LQ GH JHXO� )LJXXU ���D

VXJJHUHHUW GDW KHW KLHU JDDW RP HHQ QDWXXUOLMNH VHGLPHQWDWLH� 'H VHGLPHQWDWLH ZRUGW HFKWHU

ZDDUVFKLMQOLMN LQ JURWH PDWH EHSDDOG GRRU KHW VWRUWHQ YDQ JHPLGGHOG ��� 0P
�
�MU �7DEHO �����

$O KHW VHGLPHQW GDW LQ GH JHXO ZRUGW JHVWRUW EOLMIW OLJJHQ �]LH RRN ELMODJH &� 7DEHO ���� HQ

OLMNW HHQ H[WUD VHGLPHQWDWLH LQ GH DDQJUHQ]HQGH JHXOGHOHQ WH YHURRU]DNHQ �]LH RRN GLVFXVVLH

NDQWHOHQ��

$�����������&%�������,%������	����+����3

8LW GH ZDDUJHQRPHQ RQWZLNNHOLQJHQ YDQ GH YORHGJHXO HQ GH HEJHXO EOLMNW GDW KHW

JHXOV\VWHHP VLQGV �WHQPLQVWH� ���� NDQWHOW� 'H YORHGJHXO HURGHHUW HQ ZRUGW JHPLGGHOG

GLHSHU� 'H HEJHXO YHURQGLHSW� +HW KHOH SURFHV YDQ NDQWHOHQ LQ GH]H PDFURFHO ZRUGW RRN ZHO

DOV IXQFWLHZLVVHOLQJ RI ERFKWDIVQLMGLQJ DDQJHGXLG� 'H WHUP IXQFWLHZLVVHOLQJ NRPW YRRUW XLW

GH VFKHHSYDDUWIXQFWLH YDQ GH JHXOHQ� WRW ���� IXQJHHUGH GH HEJHXO DOV KRRIGYDDUZDWHU�

6LQGV ���� LV GDW GH YORHGJHXO� 'H WHUP ERFKWDIVQLMGLQJ ZRUGW GXLGHOLMN ZDQQHHU QDDU GH

GLHSWHNDDUWHQ ZRUGW JHNHNHQ �%LMODJH %�� +HW KLVWRULVFKH XLWERFKWHQ YDQ GH HEJHXO HQ GH

HURVLH YDQ GH YORHGJHXO �]LH -HXNHQ� ����� KHHIW LQ ���� JHOHLG WRW KHW GRRUEUHNHQ YDQ GH

GUHPSHO LQ GH YORHGJHXO� 'H GRRUEUDDN LV LQ JDQJ JH]HW GRRU KHW RQWVWDDQ YDQ HHQ

HEJHGRPLQHHUGH NRUWVOXLWJHXO LQ ����� 'H NRUWVOXLWJHXO H[SDQGHHUGH VQHO ZDDUGRRU GH

GUHPSHO LQ GH YORHGJHXO LQ WZLQWLJ MDDU WLMG YROOHGLJ LV JHsURGHHUG� GH JHPLGGHOGH

ZDWHUGLHSWH RS GH GUHPSHO LV PHW PHHU GDQ HHQ IDFWRU WZHH WRHJHQRPHQ VLQGV ����� $OV

JHYROJ YDQ GLW SURFHV ]LMQ GH JHWLMYROXPLQD LQ GH YORHGJHXO WRHJHQRPHQ WHQ NRVWH YDQ GH

YROXPLQD GRRU GH HEJHXO� 'H]H KHUYHUGHOLQJ NRPW GXLGHOLMN WRW XLWGUXNNLQJ LQ GH JHPHWHQ

GHELHWHQ�JHWLMYROXPLQD HQ K\GURG\QDPLVFKH PRGHOEHUHNHQLQJHQ �]LH ELMY� -HXNHQ� ������

.LMNHQ ZH QDDU GH LQYORHG YDQ QDWXXUOLMNH SURFHVVHQ HQ LQJUHSHQ RS KHW NDQWHOHQ YDQ KHW

JHXOV\VWHHP GDQ NXQQHQ GH YROJHQGH GHHOSHULRGHQ ZRUGHQ RQGHUVFKHLGHQ�
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x 7XVVHQ ���� HQ ���� LV KHW NDQWHOHQ KHW QDWXXUOLMNH SURFHV ]RDOV ERYHQ RPVFKUHYHQ�

ZDDUELM EDJJHUHQ LQ GH HEJHXO HQ JHULQJH VWRUWLQJHQ LQ GH YORHGJHXO JHHQ

QRHPHQVZDDUGLJH LQYORHG KDGGHQ�

x 7XVVHQ ���� HQ ���� LV KHW YRRUDO GH HEJHXO GLH YDQ QDWXUH YHURQGLHSW� 'H JHPLGGHOGH

GLHSWH LQ GH YORHGJHXO DOV JHKHHO YHUDQGHUW QDXZHOLMNV� DOOHHQ GH JHPLGGHOGH GLHSWH YDQ

KHW YRRUPDOLJH GUHPSHOJHELHG QHHPW RQGHU LQYORHG YDQ QHWWR EDJJHUHQ WRH�

x 7XVVHQ ���� HQ ���� ZRUGW KHW NDQWHOHQ EHSDDOG GRRU KHW YDQ QDWXUH HURGHUHQ YDQ GH

YORHGJHXO� GH HEJHXO LV VWDELHO�

x 7XVVHQ ���� HQ ���� YHURQGLHSW GH JHKHOH HEJHXO DOV JHYROJ YDQ IRUVH VWRUWLQJHQ� 'H

QDWXXUOLMNH HURVLH YDQ YORHGJHXO OLMNW KLHUGRRU WH ]LMQ YHUVWHUNW� 'H HURVLH�

VHGLPHQWDWLHNDDUWHQ �%LMODJH &� HQ GH JHWDOOHQ LQ WDEHO ��� ODWHQ ]LHQ ODDW ]LHQ GDW GH

JHWLMVWURRP KHW LQ GH HEJHXO JHVWRUWH VHGLPHQW ���� 0P
�
�MU�� QLHW DIJHYRHUG NULMJW� 'H WH

JURWH VWRUWLQJHQ OLMNHQ ERYHQGLHQ HHQ VHGLPHQWDWLH LQ GH DDQJUHQ]HQGH JHXOGHOHQ WH

YHURRU]DNHQ �%LMODJH &�� 'H]H DOJHKHOH QHWWR VHGLPHQWDWLH LV ]HHU JURRW� YHUJHOLMNEDDU

PHW GLH LQ GH SHULRGH ���������� NRUW QD GH ERFKWDIVQLMGLQJ� 'H]H ZDDUQHPLQJHQ GRHQ

YHUPRHGHQ GDW KHW JHXOV\VWHHP RQRPNHHUEDDU DDQ KHW NDQWHOHQ LV DOV JHYROJ YDQ GH WH

JURWH VWRUWLQJHQ LQ GH HEJHXO� %HUHNHQLQJHQ PHW HHQ PRUIRORJLVFK PRGHO� ELM YRRUNHXU

PHW (67025) LQ FRPELQDWLH PHW HHQ RS '(/)7 �' JHEDVHHUG �'��' PRGHO� NXQQHQ

GXLGHOLMNKHLG JHYHQ RYHU�

�� ,Q KRHYHUUH HQ RS ZHONH ZLM]H KHW VWRUWHQ LQ GH HEJHXO HHQ VHGLPHQWDWLH LQ GH JHKHOH

HEJHXO KHHIW YHURRU]DDNW�

�� ,Q KRHYHUUH GH WRHJHQRPHQ HURVLH YDQ GH YORHGJHXO KHW JHYROJ LV YDQ GH

RQWZLNNHOLQJHQ LQ GH HEJHXO HQ RS KDDU EHXUW ZHHU YDQ LQYORHG LV JHZHHVW RS

DOJHKHOH VHGLPHQWDWLH LQ GH HEJHXO�

�� ,Q KRHYHUUH KHW NDQWHOHQ HHQ ]LFK]HOI YHUVWHUNHQG SURFHV LV ZDDUELM RS WHUPLMQ GH

LQVWDQGKRXGLQJ YDQ GH PDFURFHO EHGUHLJG ZRUGW�

7RW VORW ZRUGW RSJHPHUNW GDW GH KLVWRULVFKH HQ UHFHQWH NDQWHOLQJ YDQ KHW JHXOV\VWHHP WRW

XLWGUXNNLQJ NRPW LQ GH JHPHWHQ HQ EHUHNHQGH KHUYHUGHOLQJ YDQ GH JHWLMYROXPLQD GRRU GH

JHXOHQ �-HXNHQ� ����� 'HNNHU� ������ 7XVVHQ ���� HQ ���� ]LMQ GH JHWLMYROXPLQD GRRU GH

YORHGJHXO PHW RUGH ��� WRHJHQRPHQ WHQ NRVWH YDQ GH GHELHWHQ GRRU GH HEJHXO�

�
��������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH]H

PDFURFHO GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�

x 'H VWRUWFDSDFLWHLW LQ GH YORHGJHXO YDULHHUW LQ GH WLMG� WXVVHQ ���� HQ ���� EOHHN KHW

QHWWR VWRUWHQ YDQ JHPLGGHOG ���0P
�
�MU HHQ NULWLVFKH LQYORHG WH KHEEHQ� ,Q GH SHULRGH

��������� KDGGHQ QHWWR VWRUWLQJHQ YDQ JHPLGGHOG ��� 0P
�
�MU ZHO LQYORHG RS GH

RQWZLNNHOQJ YDQ GH JHXO� PDDU ZDUHQ ]HNHU QLHW VWXUHQG�

x 'H QHWWR VWRUWLQJHQ YDQ JHPLGGHOG LQ ��� 0P
�
�MU LQ GH HEJHXO RYHUVFKULMGHQ GH

VWRUWFDSDFLWHLW LQ GH JHXO �VWXUHQGH ZHUNLQJ��

�� +HW NDQWHOHQ YDQ KHW JHXOV\VWHHP� +HW JHXOV\VWHHP NDQWHOW VLQGV �WHQ PLQVWH� ����

ZDDUELM JHPLGGHOG RYHU GH KHOH SHULRGH ��������� GH YORHGJHXO GLHSHU ZRUGW HQ GH

HEJHXO RQGLHSHU� +LHUELM NXQQHQ WZHH GHHOSHULRGHQ ZRUGHQ RQGHUVFKHLGHQ�
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x 9DQ ���� WRW ���� ZRUGW KHW NDQWHOHQ LQ EHODQJULMNH PDWH EHSDDOG GRRU QDWXXUOLMNH

SURFHVVHQ�

x 9DQ ���� WRW ���� ZRUGW KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP EHSDDOG GRRU QDWXXUOLMNH

SURFHVVHQ HQ LQJUHSHQ�

x 7XVVHQ ���� HQ ���� GRPLQHUHQ GH LQJUHSHQ� PHW QDPH KHW VWRUWHQ LQ GH HEJHXO� KHW

SURFHV YDQ NDQWHOHQ�

7DEHO ��� (URVLH HQ VHGLPHQWDWLH �LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ

FHO �� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

3HULRGH
D

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� ��� � ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ���� ���� ��� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ��� ���� ��� ��� ���

��������� ���� ��� ���� ��� ���� ���

��������� ��� ��� ���� ��� ��� ���

��������� ���� ��� ���� ��� ��� ���

��������� ���� ��� ���� ��� ��� ���
D
3HULRGH LV JHGHILQLHHUG YDQ � MDQXDUL EHJLQMDDU WRW � MDQXDUL HLQGMDDU�

7DEHO ��� (URVLH HQ VHGLPHQWDWLH �0P��MU� LQ KHW VWRUWJHELHG �YDN ���� HQ �� VDPHQ� YDQ GH YORHGJHXO HQ GH

HEJHXO �YDN ����

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� ��� ��� ���

��������� ���� ��� ���� ��� ���� ���

��������� ���� ���� ���� ��� ���� ���

��������� ��� ��� ���� ��� � ���

��������� ���� ��� ���� ��� ���� ���

��������� ��� ��� ���� ��� ���� ���

��������� ��� ��� ���� ��� � ���

��������� ��� ��� ���� ��� ���� ���

��������� ���� ��� ���� ��� � ���

��������� ���� ��� ���� ��� ��� ����
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)LJXXU ��� &XPXODWLHYH YROXPHYHUDQGHULQJHQ LQ GH YORHGJHXO �9*� OLQNHU ILJXUHQ� HQ GH HEJHXO �(*� UHFKWHU

ILJXUHQ� YDQ FHO � �LQ 0P��� 'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW� FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP �

GLNNH EODXZH OLMQ  û9QDW��FXP�

�
'� ����'2�����	����+����3�������	%��8�!,���

��,%�

"%�&�������������%%��,%��"%�&�������8��%%���

!�3��&��	���,

�%/

,Q GH EDVLVJHJHYHQV ]RDOV GLH LQ GH YRRUJDDQGH VWXGLH �-HXNHQ� ����� ]LMQ JHEUXLNW� EOLMNW

ELM YHUJHOLMNLQJ PHW GH QLHXZH JHJHYHQV HHQ IRXW WH KHEEHQ JH]HWHQ LQ GH

LQKRXGVEHUHNHQLQJHQ HQ GLHSWHJHJHYHQV YDQ KHW YORHGJHXOHQJHELHG LQ ����� 2YHU GH

SHULRGH ��������� ZHUG LQ ELMQD DOOH YDNNHQ YDQ KHW YORHGJHXOHQJHELHG VHGLPHQWDWLH

JHFRQVWDWHHUG� 'H]H VHGLPHQWDWLH YROJW QLHW XLW GH QLHXZH JHJHYHQV� ZDDUGRRU GH

EHYLQGLQJHQ RYHU GH SHULRGH VLQGV ���� LQ GH YRRUOLJJHQGH VWXGLH DIZLMNHQ PHW GH HHUGHUH

VWXGLH YDQ -HXNHQ �������
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,Q WHJHQVWHOOLQJ WRW GH DQGHUH PDFURFHOOHQ� ZRUGW GH]H PDFURFHO QLHW JHNHQPHUNW GRRU ppQ

YORHGJHXO� PDDU GRRU HHQ ]LFK YHUWDNNHQGH YORHGJHXO �]LH RRN %LMODJH %�� 'H 6FKDDU YDQ

9DONHQLVVH KHHIW ]LFK VLQGV ���� JHOHLGHOLMN LQ HHQ ]XLGZHVWHOLMNH ULFKWLQJ YHUSODDWVW

�URWDWLH��

��	�3����.����

'H RQWZLNNHOLQJ KHW JHXO�SODDW V\VWHHP RYHU GH JHKHOH SHULRGH ��������� ZRUGW

JHNHQPHUNW GRRU HHQ VHGLPHQWDWLH LQ GH YORHGJHXO
�
YDQ JHPLGGHOG RQJHYHHU ��� 0P

�
�MU�

2PGDW HU LQ GH]H SHULRGH JHPLGGHOG FLUFD ��� 0P
�
�MU QHWWR LV JHVWRUW EHWHNHQW GLW HHQ

µQDWXXUOLMNH¶ HURVLH YDQ FLUFD ��� 0P
�
MU VLQGV �����

'H ODQJH�WHUPLMQ RQWZLNNHOLQJ YDQ GH HEJHXO ZRUGW JHGRPLQHHUG GRRU HHQ WRWDOH HURVLH YDQ

JHPLGGHOG ��� 0P
�
�MU� 'H]H HURVLH LV YDQ GH]HOIGH RUGH YDQ JURRWWH DOV GH WRWDOH

KRHYHHOKHLG JHEDJJHUG VHGLPHQW ���� 0P
�
�MU� � )LJ� ���E� 7DEHO �����

'H]H REVHUYDWLHV JHYHQ DDQ GDW GH RQWZLNNHOLQJ YDQ GH JHXOHQ LQ GH]H FHO JHGXUHQGH GH

JHKHOH SHULRGH ��������� LQ YULM VWHUNH PDWH LV EHwQYORHG GRRU KHW EDJJHUHQ HQ VWRUWHQ HQ

GDW KHW JHXOV\VWHHP NDQWHOW RQGHU LQYORHG YDQ LQJUHSHQ�

"�
��	���������%%��,%��"%�&�������8��%%���4�/�	�����
#%4�4������	

%HNLMNHQ ZH GH RQWZLNNHOLQJ YDQ KHW YORHGJHXO ZDW PHHU LQ GHWDLO GDQ EOLMNW GDW GLW JHELHG

JHGXUHQGH GH SHULRGH ��������� VHGLPHQWHHUW� YRRUDO RQGHU LQYORHG YDQ QHWWR VWRUWHQ� HQ

VLQGV ���� YDQ QDWXUH HURGHHUW�

'H YORHGJHXO YHURQGLHSW UHHGV LQ GH SHULRGH ���������� 'H JHPLGGHOGH HURVLH� HQ

VHGLPHQWDWLHVQHOKHGHQ �7DEHO ���� GXLGHQ RS HHQ NULWLVFKH LQYORHG YDQ KHW VWRUWHQ YDQ

JHPLGGHOG ���0P
�
�MU JHGXUHQGH GH]H SHULRGH� (FKWHU� GH JHWDOOHQ RYHU GH GHHOSHULRGHQ

���������� ��������� HQ ��������� JHYHQ DDQ GDW GLW EHHOG LHWV JHQXDQFHHUGHU HQ YRRUDO

JHFRPSOLFHHUGHU OLJW� GH UHODWLHI JURWH VWRUWLQJHQ WXVVHQ ��������� JDDQ JHSDDUG PHW

VOHFKWV HHQ JHULQJH WRWDOH VHGLPHQWDWLH� WHUZLMO GH JHULQJH VWRUWLQJHQ WXVVHQ ���� HQ ����

VDPHQYDOOHQ PHW HHQ IRUVH VHGLPHQWDWLH LQ GH JHXOHQ HQ RS GH SODWHQ�

9RRU GH SHULRGHQ ��������� HQ ��������� EHVWDDW HHQ GXLGHOLMNHU UHODWLH WXVVHQ GH

VHGLPHQWDWLH HQ GH VWXUHQGH LQYORHG YDQ GH QHWWR VWRUWLQJHQ� 'H]H VDPHQKDQJ ZRUGW KHW

GXLGHOLMNVW ZDQQHHU RRN GH GHHOSHULRGHQ WXVVHQ ���� HQ ���� ZRUGHQ EHVFKRXZG �]LH 7DEHO

����� 'H JHOHLGHOLMNH DIQDPH YDQ KHW VWRUWHQ ����o���0P
�
�MDDU� JDDW WRW ���� JHSDDUG PHW

HHQ DIQHPHQGH WRWDOH VHGLPHQWDWLH LQ GH YORHGJHXO� 2SYDOOHQG KLHUELM LV GH ELMQD FRQVWDQWH

µQDWXXUOLMNH¶ HURVLH YDQ GH JHXO YDQ FLUFD ��� 0P
�
�MU� (HQ LQYHQWDULVDWLH YDQ GH HURVLH HQ

VHGLPHQWDWLHVQHOKHGHQ LQ KHW VWRUWJHELHG ]HOI �WDEHO ���� JHHIW DDQ GDW GH VWRUWFDSDFLWHLW LQ

GLW JHELHG JHGXUHQGH GH SHULRGH ��������� RQJHYHHU ���0P
�
�MDDU ZDV�

�
+LHUYDQ LV ��� 0P

�
�MU DIJH]HW LQ KHW LQWHUJHWLMGHJHELHG�
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5RQG ���� VODDW GH VHGLPHQWDWLH RP LQ HHQ HURVLH GLH WRW RS KHGHQ ������ GRRUJDDW� 'H]H

HURVLH PDQLIHVWHHUW ]LFK PHW QDPH LQ GH YORHGJHXO 6FKDDU YDQ 9DONHQLVVH �]LH )LJ� ���J��

�.	������������	%��8�!,���

��,%��"%�&������4�/�	�����
#.4������/

'H PRUIRORJLVFKH YHUDQGHULQJHQ LQ GH HEJHXO PDQLIHVWHUHQ ]LFK PHW QDPH LQ GH SHULRGH

VLQGV ����� 2S GH GUHPSHO YDQ +DQVZHHUW ZRUGW VLQGVGLHQ JHPLGGHOG ������� 0P
�
�MU

JHEDJJHUG� 'H JHJHYHQV WRW ���� RQGHUVWHXQHQ GH YROJHQGH JHGDFKWHJDQJ XLW KHW 5:6

2267:(67�SURMHFW RYHU GH LQYORHG YDQ KHW EDJJHUHQ RS GH RQWZLNNHOLQJ YDQ GH HEJHXO�

KHW YHUGLHSHQ HQ RQGHUKRXGHQ YDQ GH GUHPSHO YDQ +DQVZHHUW JDDW JHSDDUG PHW HHQ HURVLH

YDQ GH DDQJUHQ]HQGH JHXOGHOHQ YDQ JHPLGGHOG ���0P
�
�MU LQ GH SHULRGH ���������� +HW IHLW

GDW GH ZDDUJHQRPHQ HQ GH QDWXXUOLMNH YROXPHYHUDQGHULQJHQ LQ GH DDQJUHQ]HQGH KHW ]HOIGH

WHNHQ KHEEHQ JHHIW DDQ GDW GH]H JHXOGHOHQ µYDQ QDWXUH¶ HURGHUHQ �)LJ� ���I�� +HW

JHsURGHHUGH PDWHULDDO LV YHUPRHGHOLMN� VDPHQ PHW �HHQ GHHO YDQ� KHW LQ GLW JHXOGHHO QHWWR

JHVWRUWH VHGLPHQW ����0P
�
�MU� ILJ� ���I�� GRRU GH HEJHGRPLQHHUGH JHWLMVWURRP

JHWUDQVSRUWHHUG QDDU GH GUHPSHO YDQ +DQVZHHUW ZDDU KHW ZHHU LV ZHJJHEDJJHUG�

1D GH SHULRGH ���� HQ ���� ZDDULQ GH YROXPHYHUDQGHULQJHQ LQ GH JHXO YRRUDO ZRUGHQ

EHSDDOG GRRU KHW RQGHUKRXGVEDJJHUZHUN RS GH GUHPSHO� ZRUGW LQ ��������� GH JHKHOH

HEJHXO YHUUXLPW� +LHUELM ZRUGW QLHW DOOHHQ GH GUHPSHO YHUGLHSW� RRN LQ GH DDQJUHQ]HQGH

JHXOGHOHQ ZRUGHQ RPYDQJULMNH KRHYHHOKHGHQ VHGLPHQW ZHJJHEDJJHUG RP GH YDDUJHXO RS

EUHHGWH WH EUHQJHQ �]LH RRN %LMODJH &�� 'H HURVLH YDQ GH DDQJUHQ]HQGH JHXOGHOHQ LV QX JHHQ

µQDWXXUOLMNH¶ HURVLH PHHU� û9WRW�FXP HQ û9QDW�FXP KHEEHQ HHQ WHJHQJHVWHOG WHNHQ� PDDU

ZRUGW KRRIG]DNHOLMN YHURRU]DDNW GRRU KHW EDJJHUHQ�

$���������������&%�������,%������	����+����3

'H ODQJH WHUPLMQ RQWZLNNHOLQJ VLQGV ���� ZRUGW JHNHQPHUNW GRRU HHQ HURVLH YDQ GH HEJHXO

HQ HHQ VHGLPHQWDWLH LQ GH YORHGJHXO VHGLPHQWHHUW� 'XV RRN KHW JHXOV\VWHHP LQ GH]H FHO

YHUWRRQW WHQGHQVHQ WRW NDQWHOHQ ZDDUELM GH YHUKRXGLQJ WXVVHQ GH JHPLGGHOGH GLHSWH YDQ GH

JHXOHQ YHUDQGHUW�

x 7XVVHQ ���� HQ ���� HURGHHUW GH HEJHXO HQ WUHHGW HU VHGLPHQWDWLH RS LQ GH YORHGJHXO

RQGHU LQYORHG YDQ VWRUWLQJHQ� 'H JHPLGGHOGH GLHSWH YDQ GH YORHGJHXO QHHPW DI WHQ

RS]LFKWH YDQ GH JHPLGGHOGH GLHSWH LQ GH HEJHXO�

x 7XVVHQ ���� HQ ���� HURGHHUW GH YORHGJHXO YDQ QDWXUH
�
� WHUZLMO GH HEJHXO PLQ RI PHHU

VWDELHO LV� 'H JHPLGGHOGH GLHSWH YDQ GH YORHGJHXO QHHPW WRH WHQ RS]LFKWH YDQ GH HEJHXO�

KHW V\VWHHP NDQWHOW WLMGHOLMN GH DQGHUH NDQW RS RQGHU LQYORHG YDQ KRRIG]DNHOLMN

QDWXXUOLMNH SURFHVVHQ LQ YORHGJHXO�

x 7XVVHQ ���� HQ ���� HURGHUHQ ]RZHO GH HEJHXO DOV GH YORHGJHXO� 'H YORHGJHXO HURGHHUW

DOV JHYROJ YDQ QDWXXUOLMNH SURFHVVHQ� WHUZLMO GH HEJHXO HURGHHUW DOV JHYROJ YDQ EDJJHUHQ

�YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ�� 'H JHPLGGHOGH GLHSWH YDQ GH HEJHXO QHHPW PHHU

�
+HW YDQ QDWXUH HURGHUHQ YDQ GH YORHGJHXO VLQGV ���� KDQJW YHUPRHGHOLMN VDPHQ PHW WZHH IDFWRUHQ�

L� GH DIQDPH YDQ GH QHWWR VWRUWLQWHQVLWHLW� PHGH GRRU KHW FRQFHQWUHUHQ YDQ GH ]DQGZLQQLQJ LQ KHW

RRVWHOLMN GHHO YDQ GH :HVWHUVFKHOGH VLQGV EHJLQ MDUHQ QHJHQWLJ HQ LL� KHW GRRUEUHNHQ YDQ GH GUHPSHO

LQ GH 6FKDDU YDQ 9DONHQLVVH HQ GH HURVLH YDQ GH]H JHXO LQ VDPHQKDQJ PHW KHW �RSQLHXZ� YRRUNRPHQ

YDQ NRUWVOXLWJHXOHQ VLQGV ���� �]LH ELMODJH %� ]LH )LJ� ���J��
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WRH GDQ LQ GH YORHGJHXO� KHW NDQWHOHQ LV GXV WHJHQJHVWHOG DDQ GH SHULRGH ��������� HQ

JHOLMN DDQ GH SHULRGH ����������

+HW VWRUWHQ LQ GH YORHGJHXO HQ KHW EDJJHUHQ LQ GH HEJHXO KHEEHQ KHW NDQWHOHQ YDQ KHW

JHXOV\VWHHP JHGXUHQGH GH SHULRGH ��������� ]HNHU EHwQYORHG� +HW LV HFKWHU RP

YHUVFKLOOHQGH UHGHQHQ GH YUDDJ RI GH LQJUHSHQ HFKW ]R VWXUHQG ]LMQ JHZHHVW ]RDOV YDDN

ZRUGW JHVWHOG HQ GH JUDILHNHQ LQ ILJXXU ��� VXJJHUHUHQ�

,Q GH HHUVWH SODDWV GXLGHQ GH K\GURJUDILVFKH NDDUWHQ VLQGV ���� ����������� RRN DO HHQ

QDWXXUOLMNH WHQGHQV WRW NDQWHOHQ YDQ KHW V\VWHHP �-HXNHQ� ������ 8LW GH]H NDDUWHQ EOLMNW

QDPHOLMN GDW GH JURWH YORHGJHXO ]LFK RSVSOLWVW LQ WZHH NOHLQHUH JHXOHQ HQ GDW GH DFWLYLWHLW

YDQ NRUWVOXLWJHXOHQ DIQHHPW HQ GH LQWHUJHWLMGHJHELHGHQ ODQJ]DDP DDQHHQJURHLHQ� 2P QD WH

JDDQ RI KHW JHXOV\VWHHP LQ GH SHULRGH YRRU ���� DO NDQWHOGH� LV JHEUXLN JHPDDNW YDQ

LQKRXGVEHUHNHQLQJHQ YRRU ���� ZDDUELM GH]HOIGH YDNNHQLQGHOLQJ DOV LQ ILJ� ��� LV

JHKDQWHHUG� 2PGDW YRRU GH VLWXDWLH YDQ ���� GH KRRJWHOLJJLQJ YDQ GH SODWHQ QLHW RYHUDO

EHNHQG LV� LV GH JHPLGGHOGH HURVLH HQ VHGLPHQWDWLH� û9WRW�JHP� JHGXUHQGH GH SHULRGH �����

���� WHQ RS]LFKWH YDQ 1$3��P EHSDDOG� 'DQ EOLMNW GDW GH HEJHXO PHW ���0P
�
�MU HURGHHUGH�

WHUZLMO LQ GH YORHGJHXO HHQ VHGLPHQWDWLH RSWUDG YDQ JHPLGGHOG ���0P
�
�MU� 'LW ZLMVW HU RS

GDW KHW JHXOV\VWHHP DO ODQJHU NDQWHOW� +RH ODQJ SUHFLHV LV QRJ VWHHGV QLHW WH ]HJJHQ�

'DDUYRRU ]LMQ HLJHQOLMN DDQYXOOHQGH GLHSWHNDDUWHQ QRGLJ� +HW ]RX GXV NXQQHQ ]LMQ GDW KHW

EDJJHUHQ HQ VWRUWHQ WHQ EHKRHYH YDQ KHW YDDUJHXORQGHUKRXG VLQGV ���� HHQ GHUJHOLMNH

WHQGHQV KHHIW YHUVWHUNW PDDU QLHW KHHIW YHURRU]DDNW�

,Q GH WZHHGH SODDWV LV KHW GHQNEDDU GDW GH HHUGHU EHVFKUHYHQ ERFKWDIVQLMGLQJ LQ FHO � GH

NDQWHOLQJ YDQ KHW JHXOV\VWHHP KHHIW EHwQYORHG� +HW DDQVWURPHQ YDQ KHW JHXOV\VWHHP GRRU

PHW QDPH GH YORHG LV WXVVHQ ���� HQ ���� ZDDUVFKLMQOLMN YHUDQGHUG DOV JHYROJ YDQ GH

YHUDQGHULQJHQ LQ PDFURFHO �� PHW QDPH GH YORHGGHELHWHQ GRRU GH HEJHXO ]LMQ LQ GLH SHULRGH

ZDDUVFKLMQOLMN WRHJHQRPHQ WHQ NRVWH YDQ GH GHELHWHQ GRRU GH YORHGJHXO�

(HQ GHUGH DVSHFW� WRW VORW� EHWUHIW GH HURVLH YDQ GH DDQJUHQ]HQGH GHOHQ YDQ GH HEJHXO GLUHFW

QD GH HHUVWH YHUGLHSLQJ YDQ GH GUHPSHO LQ GH MDUHQ ]HYHQWLJ� 'H ZDDUJHQRPHQ

YROXPHYHUDQGHULQJ û9WRW HQ GH QDWXXUOLMNH YHUDQGHULQJ û9QDW LQ GH DDQJUHQ]HQGH

JHXOGHOHQ KHEEHQ EHLGHQ HHQ QHJDWLHI WHNHQ� ZDW GXLGW RS HHQ µQDWXXUOLMNH¶ HURVLH� =RDOV

HHUGHU DDQJHJHYHQ LV WLMGHQV GH 2RVWZHVW�VWXGLH YHURQGHUVWHOG GDW GH]H HURVLH YDQ GH

DDQJUHQ]HQGH GHOHQ HHQ UHDFWLH LV YDQ GH JHXO RS KHW YHUGLHSHQ YDQ GH GUHPSHO� (U LV HFKWHU�

QDDVW GH LQYORHG YDQ GH RQWZLNNHOLQJHQ LQ GH PDFURFHO �� QRJ HHQ DQGHU PHFKDQLVPHQ GDW

HHQ HURVLH YDQ GH DDQJUHQ]HQGH JHXOGHOHQ NDQ KHEEHQ YHURRU]DDNW� KHW YHUGZLMQHQ YDQ

JURWH �HEJHGRPLQHHUGH� NRUWVOXLWJHXOHQ HQ KHW DDQHHQJURHLHQ YDQ KHW LQWHUJHWLMGHJHELHG LQ

GH SHULRGH ��������� LV YHUPRHGHOLMN JHSDDUG JHJDDQ PHW HHQ DIQDPH YDQ YRRUDO GH

HEGHELHWHQ GRRU GH YORHGJHXO� ZDDUGRRU GH HEVWURRP LQ GH HEJHXO LV WRHJHQRPHQ PHW HURVLH

YDQ GH HEJHXO DOV JHYROJ�

'H ZDDUQHPLQJHQ VLQGV GH WZHHGH YHUGLHSLQJ KDGGHQ HHQ LQ]LFKW NXQQHQ JHYHQ LQ KHW

EHODQJ YDQ GH]H GULH PHFKDQLVPHQ DOV LQ GH DDQJUHQ]HQGH JHXOHQ QLHW QHWWR ]RX ]LMQ

JHEDJJHUG� *HYRHOLJKHLGVEHUHNHQLQJHQ PHW HHQ JHYDOLGHHUG PRUIRORJLVFK �'��' PRGHO

NXQQHQ GLW LQ]LFKW QRJ ZHO JHYHQ�
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7RW VORW ZRUGW RSJHPHUNW GDW EHUHNHQLQJHQ PHW HHQ K\GURG\QDPLVFK PRGHO GH YROJHQGH

LQIRUPDWLH JHYHQ PHW EHWUHNNLQJ WRW GH UHFHQWH YHUDQGHULQJHQ LQ GH JHWLMEHZHJLQJ�

x KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP WXVVHQ ���� HQ ���� LV JHSDDUG JHJDDQ PHW HHQ

WRHQDPH YDQ GH JHWLMYROXPLQD GRRU GH YORHGJHXO YDQ RUGH ���� 0HW QDPH GH

HEVWURRPVQHOKHGHQ LQ GH HURGHUHQGH 6FKDDU YDQ 9DONHQLVVH ]LMQ LQ GH SHULRGH ���������

WRHJHQRPHQ� 'LW VXJJHUHHUW HHQ YRRUW]HWWLQJ YDQ KHW HURVLHSURFHV LQ GH]H JHXO�

x 'H JHWLMYROXPLQD GRRU GH HEJHXO ]LMQ LQ GH SHULRGH ��������� QLHW QRHPHQVZDDUGLJ

YHUDQGHUG �ELM HHQ WRHQHPHQG GRRUVWURRPRSSHUYODN�� 'LW EHWHNHQW GDW VWURRPVQHOKHGHQ

LQ GH HEJHXO ]LMQ DIJHQRPHQ�

�
�������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH

PDFURFHO � GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�

x ,Q GH SHULRGH ��������� LV GH VHGLPHQWDWLH LQ GH YORHGJHXO LQ NULWLVFKH PDWH

EHwQYORHG GRRU VWRUWLQJHQ YDQ ���0P
�
�MU�

x ,Q GH SHULRGH ��������� LV PHW VWRUWLQJHQ YDQ JHPLGGHOG ���0P
�
�MU GH VHGLPHQWDWLH

LQ GH JHXO JHVWXXUG �RYHUVFKULMGLQJ VWRUWFDSDFLWHLW��

x %DJJHUHQ KHHIW HHQ VWXUHQGH LQYORHG RS GH HURVLH YDQ HEJHXO VLQGV �����

�� +HW JHXOV\VWHHP NDQWHOW VLQGV �WHQ PLQVWH� ���� ZDDUELM JHPLGGHOG RYHU GH KHOH SHULRGH

��������� GH YORHGJHXO QHWWR YHURQGLHSW HQ GH HEJHXO YHUGLHSW� $OOHHQ JHGXUHQGH GH

SHULRGH ��������� NDQWHOGH KHW V\VWHHP GH DQGHUH NDQW RS� +LVWRULVFKH ZDDUQHPLQJHQ

JHYHQ DDQ GDW KHW NDQWHOHQ� ]RDOV ZDDUJHQRPHQ JHGXUHQGH GH SHULRGH ����������

PRJHOLMN DO LQ ����� RI QRJ HHUGHU� LV EHJRQQHQ�

7DEHO ��� (URVLH HQ VHGLPHQWDWLH �LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ

FHO �� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

9RRU GH RQWZLNNHOLQJ YDQ KHW VWRUWJHELHG� ]LH WDEHO ����

3HULRGH
D

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ��� ��� ���� ���� ���� ���

��������� ��� ��� ��� ��� ��� ���

��������� ��� ��� ����

��������� ��� ��� ���� ���� ���� ���

��������� ��� ��� ��� ��� ��� ���

��������� ��� ��� ���� ���� ���� ���

��������� ��� ��� ���� ���� ���� ����

��������� ��� ��� ���� ���� ���� ����

��������� ��� ���
E

���� ���� ���� ����

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���
D
3HULRGH LV JHGHILQLHHUG YDQ � MDQXDUL EHJLQMDDU WRW � MDQXDUL HLQGMDDU�

E
'LW LV LQFOXVLHI GH VWRUWLQJHQ YDQ LQ WRWDDO ���0P

�
VHGLPHQW XLW KHW .DQDDO GRRU =XLG�%HYHODQG

JHGXUHQGH GH SHULRGH ����������
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F� 6WRUWJHELHG 9* ������ ����� ����
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G� 'UHPSHO YDQ +DQVZHHUW (* � ������������
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H� 2YHULJH GHOHQ 9* � �������������������
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I� =XLGHUJDW�2YHUORRS (* � �������� ��� ����

���

���

���

���

��

��

��

��

���� ���� ���� ���� ���� ����

)LJXXU ��� &XPXODWLHYH

YROXPHYHUDQGHULQJHQ LQ GH YORHGJHXO

�9*� OLQNHU ILJXUHQ� HQ GH HEJHXO �(*�

UHFKWHU ILJXUHQ� YDQ FHO � �LQ 0P���

'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW�

FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP �

GLNNH EODXZH OLMQ  û9QDW��FXP�

J� 6LQGV ���� VFKDDU YDQ 9DONHQLVVH � YDN ����

���

��

��

��

��

�

�

�

�

�

��

���� ���� ���� ���� ���� ����
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7DEHO ��� (URVLH HQ VHGLPHQWDWLH �0P��MU� LQ KHW VWRUWJHELHG YDQ GH YORHGJHXO

3HULRGH 9*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ��� ��� ����

��������� ��� ��� ����

��������� ��� ��� ����

��������� ��� ��� ���

��������� ��� ��� ����

��������� ���� ��� ����

��������� ��� ��� ����

��������� ���� ��� ����

��������� ���� ��� ����

��������� ���� ���� ���

�
9� ����92�����	����+����3�:%�)�,%��-%���������%%��,%����

:

��

��	�3����.����4�/�	�����
'�%����.

,Q GLW UHODWLHI NOHLQH JHXOV\VWHHP QDELM %DWK ZRUGW VLQGV ���� JHEDJJHUG WHQ EHKRHYH YDQ

GH VFKHHSYDDUW� %HVFKRXZHQ ZH GH JHXORQWZLNNHOLQJHQ VLQGV ����� GDQ EOLMNW GDW GH

YORHGJHXO JHNHQPHUNW ZRUGW GRRU HHQ JHULQJH QHWWR HURVLH �)LJ� ����� 'H HEJHXO HURGHHUW DOV

JHYROJ YDQ KHW EDJJHUHQ� $DQ GLW JHXOV\VWHHP HQ KHW ODQGZDDUWV DDQJUHQ]HQGH JHXO�SODDW

V\VWHHP ]LMQ JHGXUHQGH GH SHULRGH ��������� DDQ]LHQOLMNH KRHYHHOKHGHQ �RUGH �� 0P
�
�

VHGLPHQW RQWWURNNHQ WHQ EHKRHYH YDQ GH RSKRJLQJ YDQ NDGHV LQ $QWZHUSHQ�

"�
��	���������%%��,%�����:

��4�/�	�����
'�%

'H YORHGJHXO ZRUGW ZHHUJHJHYHQ GRRU PLGGHO YDQ YDN �� �]LH %LMODJH %�� 2SJHPHUNW ZRUGW

GDW HHQ GHHO YDQ GH LQORRS YDQ GH JHXO HQ WZHHGHUGH YDQ HHQ VWRUWYDN LQ JHXOYDN �� YDOOHQ

�GUHPSHO YDQ 9DONHQLVVH LQ GH HEJHXO�� 'LW EHPRHLOLMNW KHW EHRRUGHOHQ YDQ KHW HIIHFW YDQ

VWRUWHQ HQ EDJJHUHQ RS GH JHXORQWZLNNHOLQJ� 2P HHQ LQGUXN YDQ GH WRWDOH KRHYHHOKHLG

JHVWRUW HQ JHEDJJHUG PDWHULDDO WH NULMJHQ ]LMQ LQ 7DEHO ��� YRRU HQNHOH SHULRGHQ GH

JHPLGGHOGH VWRUW� HQ EDJJHUVQHOKHGHQ LQ YDN �� HQ �� VDPHQJHYDW�

:DQQHHU ZDW PHHU LQ GHWDLO QDDU GH RQWZLNNHOLQJ YDQ GH YORHGJHXO LQ GH WLMG �)LJXXU ���D�

ZRUGW JHNHNHQ GDW EOLMNW GDW JHXO YRRUDO WXVVHQ ���� HQ ���� HURGHHUW� 'H]H HURVLH ZRUGW

JHYROJG GRRU HHQ NRUWH SHULRGH YDQ VHGLPHQWDWLH ���� WRW ����� 7LMGHQV GH]H SHULRGH YDQ

VHGLPHQWDWLH ]LMQ IRUVH KRHYHHOKHGHQ VHGLPHQW JHVWRUW LQ GH LQORRS YDQ GH YORHGJHXO �)LJ�

���D� 7DEHO ��� HQ ���� %LMODJH &�� 9RRUDO GH HURVLH HQ VHGLPHQWDWLHNDDUW JHHIW DDQ GDW KHW

VWRUWHQ YDQ JHPLGGHOG ������� 0P
�
�MU �WDEHO ���� LQ GH LQORRS YDQ GH JHXO WXVVHQ ���� HQ

���� QLHW GLUHFW GRRU GH JHWLMVWURRP NRQ ZRUGHQ RSJHUXLPG� KHW VWRUWHQ OHLGGH WRW

VHGLPHQWDWLH LQ GH JHXO� 2SYDOOHQG LV GDW YHUJHOLMNEDUH VWRUWLQJHQ LQ GH SHULRGH ���������
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QLHW OHLGGHQ WRW HHQ QHWWR YHURQGLHSLQJ YDQ GH YORHGJHXO �7DEHO ��� )LJ� ���D�� 'H JHULQJHUH

VWRUWLQJHQ LQ GH SHULRGH ��������� YDQ JHPLGGHOG ��� 0P
�
�MU LQ KHW KHOH VWRUWYDN �WDEHO

����� JLQJHQ JHSDDUG PHW HHQ NOHLQHUH QHWWR VHGLPHQWDWLH LQ KHW YDN ���� YDQ GH YORHGJHXO�

+HW LV HFKWHU QLHW GXLGHOLMN RI GH]H VHGLPHQWDWLH KHW JHYROJ LV YDQ KHW VWRUWHQ RI HHQ QD�

LMOLQJVHIIHFW YDQ GH JURWHUH VWRUWLQJHQ LQ GH YRRUJDDQGH SHULRGH� 8LW GH]H YHUVFKLOOHQGH

JHJHYHQV NDQ ZRUGHQ DIJHOHLG GDW GH VWRUWFDSDFLWHLW YDQ GH YORHGJHXO LQ GH WLMG YDULHHUW

WXVVHQ GH ��� HQ ��� 0P
�
�MU� 'H REVHUYDWLHV PHW EHWUHNNLQJ WRW GH ODDWVWH YHUGLHSLQJ WRQHQ

JHHQ GXLGHOLMNH YHUDQGHULQJHQ LQ GH VLWXDWLH WHU SOHNNH�

D� 9ORHGJHXO� 6FKDDU YDQ GH 1RRUG� YDN ��

���
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���� ���� ���� ���� ���� ����

E� (EJHXO 1DXZ YDQ %DWK �(*� FHO ��
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F� 'UHPSHO YDQ 9DONHQLVVH �(*� � YDN ��
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G� ,QORRS 1DXZ YDQ %DWK �(*� � YDN ��
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)LJXXU ��� &XPXODWLHYH YROXPHYHUDQGHULQJHQ LQ GH YORHGJHXO �9*� HQ GH HEJHXO �(*� YDQ FHO � �LQ 0P���

'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW� FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP � GLNNH JULM]H OLMQ  û9QDW��FXP�

7DEHO ��� 9ROXPHYHUDQGHULQJHQ�LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ FHO

�� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

3HULRGH
D

9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� ���� ���� ���
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��������� ��� ��� ��� ���� ���� ���

��������� ��� ��� ���� ���� ���� ���

��������� ��� ���� ��� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���
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D
3HULRGH LV JHGHILQLHHUG YDQ � MDQXDUL EHJLQMDDU WRW � MDQXDUL HLQGMDDU�

7DEHO ��� %DJJHUHQ HQ VWRUWHQ �0P��MU� LQ JHXOYDN �� �GUHPSHO YDQ 9DONHQLVVH� HQ �� �6FKDDU YDQ GH 1RRUG��

3HULRGH 1HWWR LQJUHHS LQ

YDN ��

%DJJHUHQ LQ

YDN ��

6WRUWHQ LQ

YDN ��

6WRUWHQ LQ

YDN ��

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

��������� ���� ���� ��� ����

��������� ���� ���� ��� ���

��������� ���� ���� ��� ���

�.	������:%�)�,%��-%��4�/�	�����
'�.��

'H RQWZLNNHOLQJ YDQ GH HEJHXO LV LQ VWHUNH PDWH EHwQYORHG GRRU KHW EDJJHUHQ HQ RQWWUHNNHQ

YDQ VHGLPHQW� 7LMGHQV GH YHUGLHSLQJ YDQ ��������� LV SUDNWLVFK GH KHOH JHXO YHUGLHSW� 'H

JURWH LQYORHG YDQ KHW EDJJHUHQ RS GH RQWZLNNHOLQJ YDQ GH HEJHXO EOLMNW RRN XLW GH JHWDOOHQ

LQ WDEHO ���� 'H ODDWVWH YHUUXLPLQJ YDQ GH YDDUJHXO HQ GDDURS YROJHQGH RQGHUKRXG ]LMQ QLHW

JHSDDUG JHJDDQ PHW HHQ VLJQLILFDQWH ZLM]LJLQJ LQ GH EDJJHURPYDQJ RS GH GUHPSHO YDQ

9DONHQLVVH �]LH 7DEHO �����

$���������������&%�������,%������	����+����3

8LW GH ZDDUQHPLQJHQ RYHU GH JHKHOH SHULRGH ��������� EOLMNW GDW EHLGH JHXOHQ LQ GH

PDFURFHO HURGHUHQ� :DQQHHU EHLGH JHXOHQ HURGHUHQ NDQ QLHW ]RQGHU PHHU ZRUGHQ JHVWHOG

GDW KHW V\VWHHP NDQWHOW� 2P KLHURYHU HHQ XLWVSUDDN WH NXQQHQ GRHQ PRHW HU ZRUGHQ JHNHNHQ

QDDU GH YHUDQGHULQJ LQ GH YHUKRXGLQJ WXVVHQ GH JHPLGGHOGH GLHSWH LQ GH HEJHXO HQ GH

JHPLGGHOGH GLHSWH LQ GH YORHGJHXO� +LHUXLW EOLMNW GDW GH HEJHXO WHQ RS]LFKWH YDQ GH

YORHGJHXO LV YHUGLHSW� 'LW NDQWHOHQ YDQ KHW JHXOV\VWHHP LV EHSDDOG GRRU KHW EDJJHUHQ LQ GH

HEJHXO� +HW NDQWHOHQ LV WXVVHQ ���� HQ ���� YHUVWHUNW GRRU KHW VWRUWHQ LQ GH YORHGJHXO�

�
�������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH

PDFURFHO � GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�

x 2PGDW KHW VWRUWYDN LQ GH LQORRS YDQ GH YORHGJHXO QLHW JHKHHO ELQQHQ KHW JHXOYDN

YDOW LV KHW YRRU GH YORHGJHXO PRHLOLMN YDVW WH VWHOOHQ KRH JURRW GH LQYORHG YDQ

VWRUWLQJHQ RS GH RQWZLNNHOLQJ YDQ GH JHXO LV JHZHHVW�

x %DJJHUHQ KHHIW HHQ VWXUHQGH LQYORHG JHKDG RS GH HURVLH YDQ HEJHXO�

�� +HW JHXOV\VWHHP NDQWHOW VLQGV �WHQ PLQVWH� ���� DOV JHYROJ YDQ YRRUDO EDJJHUHQ HQ LQ

PLQGHUH PDWH DOV JHYROJ YDQ KHW VWRUWHQ� 'H HEJHXO YHUGLHSW WHQ RS]LFKWH YDQ GH

YORHGJHXO�
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7LMGHQV GH YRRUEHUHLGHQGH DQDO\VHV LV HHQ IRXW LQ GH JHJHYHQV YDQ -HXNHQ ������ QDDU

YRUHQ JHNRPHQ� 'H JHJHYHQV PHW EHWUHNNLQJ WRW GH LQJUHSHQ HQ GH QDWXXUOLMNH

YHUDQGHULQJHQ YDQ GH HEJHXO ]RDOV JHSUHVHQWHHUG LQ GH WDEHO ���� YDQ -HXNHQ ������ ]LMQ

RQMXLVW� 'H FRUUHFWH JHJHYHQV ZRUGHQ LQ WDEHO ���� YDQ YRRUOLJJHQGH UDSSRUWDJH YHUPHOG�

��	�3����.����4�/�	�����
9�%����.

+HW JHXOV\VWHHP LQ GH]H FHO QDELM GH JUHQV 1HGHUODQG�%HOJLs ZRUGW JHNHQPHUNW GRRU HHQ

QHWWR HURVLH JHGXUHQGH GH SHULRGH ��������� �)LJ� ��� HQ 7DEHO ������ ,Q GH HURGHUHQGH

YORHGJHXO LV JHVWRUW� WHUZLMO HU LQ HEJHXO LV JHEDJJHUG� %HJLQ MDUHQ ]HYHQWLJ LV HHQ OHLGDP

JHSODDWVW ERYHQVWURRPV YDQ GH YORHGJHXO�

"�
��	�����������*%&4�/�	�����
9�%

'H YORHGJHXO HURGHHUW ODQJ]DDP JHGXUHQGH GH JHKHOH SHULRGH RQGDQNV GH QHWWR VWRUWLQJHQ

YDQ VHGLPHQW� +HW YHUORRS YDQ GH ZDDUJHQRPHQ HQ QDWXXUOLMNH YROXPHYHUDQGHULQJ JHHIW DDQ

GDW KHW VWRUWHQ KHW HURVLHSURFHV ZHO KHHIW EHwQYORHG� (FKWHU PHW HHQ JHPLGGHOGH

VWRUWVQHOKHLG YDULsUHQG YDQ ������� 0P
�
�MU LV HU EHQHGHQ GH VWRUWFDSDFLWHLW YDQ GH JHXO

JHVWRUW �7DEHO ������

�.	������"%%�)%����.
,���-%��4�/�	�����
9�.��

'H HEJHXO YHUWRRQW HHQ]HOIGH WHQGHQV DOV GH HEJHXO LQ FHO � �)LJ� ����� ,Q GH SHULRGH WLMGHQV

HQ YODN QD GH YHUGLHSLQJ YDQ GH GUHPSHO YDQ %DWK ����������� LV KHW DDQJUHQ]HQGH GHHO

YDQ GH HEJHXO JDDQ XLWUXLPHQ� +HW JHsURGHHUGH PDWHULDDO LV YHUPRHGHOLMN DIJH]HW RS GH

GUHPSHO HQ GDDU ZHHU ZHJ JHEDJJHUG� 5RQGRP GH WZHHGH YHUGLHSLQJ OLMNW HHQ]HOIGH VRRUW

UHDFWLH YDQ GH HEJHXO RS WH WUHGHQ �)LJ� ����� (FKWHU� GH HURVLH YDQ KHW DDQJUHQ]HQGH

JHXOGHHO EHJLQW DO LQ ���� �YHUJHOLMNEDDU PHW GH HEJHXO LQ FHO �� HQ ZRUGW GXV PRJHOLMN QLHW

YHURRU]DDNW GRRU KHW YHUGLHSHQ YDQ GH GUHPSHO LQ GH HEJHXO�
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F� 'UHPSHO YDQ %DWK �(*� � YDN ��

���

���

���

���

��

��

��

��

���� ���� ���� ���� ���� ����
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)LJXXU ��� &XPXODWLHYH YROXPHYHUDQGHULQJHQ LQ GH YORHGJHXO �9*� HQ GH HEJHXO �(*� YDQ FHO � �LQ 0P���

'LNNH GRRUJHWURNNHQ ]ZDUWH OLMQ  û9WRW� FXP � ]ZDUWH JHVWLSSHOGH OLMQ  9,� FXP � GLNNH JULM]H OLMQ  û9QDW��FXP�

$���������������&%�������,%������	����+����3

8LW GH ZDDUQHPLQJHQ EOLMNW GDW EHLGH JHXOHQ LQ GH]H FHO HURGHUHQ� 2P QD WH JDDQ RI HU

VSUDNH LV YDQ HHQ NDQWHOHQ YDQ KHW JHXOV\VWHHP PRHW QDDU GH YHUDQGHULQJ LQ GH YHUKRXGLQJ

WXVVHQ GH JHPLGGHOGH GLHSWH YDQ GH HEJHXO HQ GH JHPLGGHOGH GLHSWH YDQ GH YORHGJHXO

ZRUGHQ JHNHNHQ� +LHUXLW EOLMNW GDW JHPLGGHOG RYHU GH KHOH SHULRGH ���������� GH HEJHXO

HQLJV]LQV YHUGLHSW WHQ RS]LFKWH YDQ GH YORHGJHXO �GH YHUKRXGLQJ YHUDQGHUW PHW RUGH �����

'H ULFKWLQJ YDQ KHW NDQWHOHQ YHUWRRQW ZHO IOXFWXDWLHV LQ GH WLMG�

x ���������� GH GLHSWH YDQ GH YORHGJHXO QHHPW WRH WHQ RS]LFKWH YDQ GH HEJHXO� RQGHU

LQYORHG YDQ QDWXXUOLMNH SURFHVVHQ�

x ���������� GH GLHSWH YDQ GH HEJHXO QHHPW WRH WHQ RS]LFKWH YDQ GH YORHGJHXO� DOV JHYROJ

YDQ GH YHUGLHSLQJ YDQ GH YDDUJHXO HQ ZDDUVFKLMQOLMN RRN DOV JHYROJ YDQ KHW DDQOHJJHQ

YDQ GH OHLGDP EHJLQ MDUHQ ]HYHQWLJ�

x ���������� GH GLHSWH LQ GH YORHGJHXO QHHPW WRH WHQ RS]LFKWH YDQ GH HEJHXO�

x ���������� GH GLHSWH YDQ GH HEJHXO QHHPW LHWV WRH WHQ RS]LFKWH YDQ GH YORHGJHXO� DOV

JHYROJ YDQ GH WZHHGH YHUGLHSLQJ YDQ GH YDDUJHXO�

�
��������

6DPHQYDWWHQG� NXQQHQ PHW EHWUHNNLQJ WRW GH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP LQ GH

PDFURFHO � GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H LQYORHG YDQ LQJUHSHQ�
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x 'H VWRUWLQJHQ YDQ JHPLGGHOG �������0P
�
�MU KHEEHQ GH HURVLH YDQ GH YORHGJHXO ZHO

EHwQYORHG PDDU QLHW JHVWXXUG�

x %DJJHUHQ KHHIW HHQ VWXUHQGH LQYORHG JHKDG RS GH HURVLH YDQ HEJHXO�

�� +HW JHXOV\VWHHP NDQWHOW VLQGV �WHQ PLQVWH� ����� ZDDUELM GH HEJHXO JHPLGGHOG JHQRPHQ

YHUGLHSW WHQ RS]LFKWH YDQ GH YORHGJHXO DOV JHYROJ YDQ EDJJHUHQ HQ ZDDUVFKLMQOLMN RRN DOV

JHYROJ YDQ GH DDQOHJ YDQ GH OHLGDP LQ GH]H FHO ������������

7DEHO ���� (URVLH HQ VHGLPHQWDWLH �LQ ���P��MDDU RI 0P��MDDU� LQ GH JHKHOH YORHGJHXO �9*� HQ HEJHXO �(*� YDQ

FHO �� 9RRU WRHOLFKWLQJ DINRUWLQJHQ ]LH WDEHO ���� 9RRU VDPHQVWHOOLQJ YDQ GH JHXOHQ ]LH 7DEHO ��� HQ )LJXXU ����

3HULRGH 9*

û9WRW� JHP 9,� JHP û9QDW� JHP

(*

û9WRW� JHP 9,� JHP û9QDW� JHP

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ��� ��� ���� ��� ���� ���

��������� ���� ��� ���� ���� ���� ����

��������� ���� ��� ���� ���� ���� ���

��������� ���� ��� ���� ���� ���� ���

��������� ��� ��� ���� ���� ���� ���

��������� ���� ��� ���� ��� ���� ���

��������� ��� ��� ��� ���� ���� ���
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�
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��������

,Q GH YRRUJDDQGH SDUDJUDIHQ LV SHU PDFUR�FHO QDJHJDDQ KRH GH WUHQGV LQ GH ZDDUJHQRPHQ

YROXPHYHUDQGHULQJ HU XLW ]LHQ HQ KRH GH]H ]LFK YHUKRXGHQ WRW GH LQJUHSHQ� 'H EHODQJULMNVWH

FRQFOXVLHV ZRUGHQ LQ GH]H SDUDJUDDI RS KRRIGOLMQHQ VDPHQJHYDW�

8LW GH ZDDUQHPLQJHQ ]LMQ YRRU HHQ DDQWDO RYHUZHJHQG YORHGJHGRPLQHHUGH JHXOHQ NULWLVFKH

JUHQ]HQ YRRU GH VWRUWFDSDFLWHLW QDDU YRUHQ JHNRPHQ� +HW JDDW KLHUELM RP GH FHOOHQ � �QDELM

7HUQHX]HQ�� � �QDELM +DQVZHHUW� HQ � �9DONHQLVVH�� ,Q GH YORHGJHXOHQ YDQ GH]H FHOOHQ JLQJ

KHW VWRUWHQ YDQ VHGLPHQW JHGXUHQGH HHQ NRUWH RI ODQJHUH WLMG JHSDDUG PHW HHQ QHWWR

YHURQGLHSLQJ YDQ GH JHXO �û9WRW HQ û9QDW KHEEHQ HHQ WHJHQJHVWHOG WHNHQ�� 'DDUQDDVW GXLGHQ

GH ZDDUQHPLQJHQ RS WLMGHOLMNH RQGHU� HQ RYHUVFKULMGLQJHQ YDQ GH VWRUWFDSDFLWHLW� 'H]H

JHJHYHQV� ]LMQ LQ GH FRQFOXVLHV YDQ GH YRRUJDDQGH SDUDJUDIHQ VDPHQJHYDW� HQ ]XOOHQ LQ

KRRIGVWXN � ZRUGHQ JHEUXLNW RP GH JHOGLJKHLG YDQ GH QLHXZH WKHRUHWLVFKH VWRUWFULWHULD WH

HYDOXHUHQ�

+HW RRUVSURQNHOLMNH FHOOHQFRQFHSW �:LQWHUZHUS HW DO�� ����� YHURQGHUVWHOGH HHQ

PRUIRORJLVFK VWDELHO �QLHW YHUDQGHUHQG� JHXOV\VWHHP� 'H]H VLWXDWLH NRPW LQ GH SUDNWLMN

HLJHQOLMN QLHW YRRU� $OOH PDFURFHOOHQ YHUWRQHQ WHQGHQVHQ ZDDUELM KHW JHXOV\VWHHP NDQWHOW�

GH YHUKRXGLQJ WXVVHQ GH JHPLGGHOGH GLHSWH YDQ GH HEJHXO HQ GH YORHGJHXO YHUDQGHUW LQ GH

ORRS GHU WLMG� 'LW NDQWHOHQ YDQ JHXOV\VWHHP NDQ YDQ QDWXUH JHEHXUHQ� PDDU RRN GRRU

EDJJHUHQ HQ VWRUWHQ ZRUGHQ YHURRU]DDNW� JHVWLPXOHHUG RI MXLVW ZRUGHQ WHJHQJHZHUNW� +HW

NDQWHOHQ YDQ HHQ JHXOV\VWHHP EHWHNHQW QLHW DXWRPDWLVFK HHQ GHJHQHUDWLH YDQ GH PDFURFHO�

ZHO GDW KHW G\QDPLVFK HYHQZLFKW YHUDQGHUW� :DQQHHU HHQ WHQGHQV WRW NDQWHOHQ ]LFK RS GH

ODQJH�WHUPLMQ �HHXZ� GRRU]HW HQ ]LFK]HOI YHUVWHUNW NDQ KHW WZHH�JHXOHQV\VWHHP GHJHQHUHUHQ

WRW HHQ HHQ�JHXOV\VWHHP�

'H UHVXOWDWHQ ODWHQ ]LHQ GDW GH JHXOV\VWHPHQ LQ GH GULH PDFUR�FHOOHQ WXVVHQ 9OLVVLQJHQ HQ

+DQVZHHUW PLQ RI PHHU YDQ QDWXUH� JHGXUHQGH HHQ NRUWHUH RI ODQJHUH SHULRGH HHQ QHLJLQJ WRW

NDQWHOHQ YHUWRQHQ �WDEHO ������ GH YORHGJHXOHQ HURGHUHQ� WHUZLMO LQ GH HEJHXOHQ RYHUZHJHQG

VHGLPHQWDWLH RSWUHHGW� 'H]H QHLJLQJ LV WHJHQJHZHUNW GRRU KHW EDJJHUHQ HQ VWRUWHQ �]LH RRN

-HXNHQ� ������ 'H ULFKWLQJ YDQ KHW NDQWHOHQ YDQ GH JHXOV\VWHHP LV LQ GH PDFURFHOOHQ ELM

9OLVVLQJHQ HQ 7HUQHX]HQ LQ GH WLMG YHUDQGHUG�

,Q GH FHOOHQ LQ KHW RRVWHOLMN GHHO� WXVVHQ +DQVZHHUW HQ GH JUHQV 1HGHUODQG�%HOJLs� WUHHGW HHQ

WHJHQRYHUJHVWHOGH RQWZLNNHOLQJ RS� GH HEJHXOHQ YHUUXLPHQ DDQ]LHQOLMN YRRUDO DOV JHYROJ

YDQ KHW EDJJHUHQ� WHUZLMO YRRUDO GH YORHGJHXOHQ LQ FHO � JHPLGGHOG YHURQGLHSHQ� ,Q GLW

JHELHG NDQWHOW KHW JHXOV\VWHHP GXV GH DQGHU NDQW RS HQ KHEEHQ EDJJHUHQ HQ VWRUWHQ GH]H

WHQGHQV RS ]LMQ PLQVW YHUVWHUNW�

'H UHFHQWH RQWZLNNHOLQJHQ LQ GH PDFUR�FHO QDELM +DQVZHHUW JHYHQ UHGHQ WRW ]RUJ� 'H

RPYDQJULMNH VWRUWLQJHQ LQ GH HEJHXO ZRUGHQ QLHW GRRU GH JHWLMVWURRP RSJHUXLPG HQ JHYHQ

DDQOHLGLQJ WRW VHGLPHQWDWLH LQ GH JHKHOH HEJHXO� +HW VWRUWHQ KHHIW KLHU GXV HHQ JOREDDO

HIIHFW� 'DDUQDDVW HURGHHUW GH YORHGJHXO VWHUN� PRJHOLMN PHGH DOV JHYROJ YDQ GH VHGLPHQWDWLH

LQ GH HEJHXO� 'H]H NDQWHOLQJ YDQ KHW JHXOV\VWHHP ZRUGW GRRU KHW YDDUJHXORQGHUKRXG
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�VWRUWHQ� YHURRU]DDNW HQ OLMNW RQRPNHHUEDUH YRUPHQ DDQ WH QHPHQ� %HUHNHQLQJHQ PHW HHQ

JHYDOLGHHUG �' ��'� PRUIRORJLVFK PRGHO NXQQHQ PHHU ]HNHUKHLG RYHU GLW SURFHV

YHUVFKDIIHQ�

7RW VORW� EOLMNW XLW GH RSJHVWHOGH ]DQGEDODQVHQ YRRU HQNHOH NDUDNWHULVWLHNH GHHOSHULRGHQ� ]LH

ELMODJH (� GDW GH :HVWHUVFKHOGH VLQGV ���� VHGLPHQW H[SRUWHHUW� 'H H[SRUW PDQLIHVWHHUW ]LFK

LQ GH GULH ]HHZDDUWV JHOHJHQ PDFURFHOOHQ �G�Z�]� KHW JHELHG ]HHZDDUWV YDQ +DQVZHHUW��

/DQGZDDUWV YDQ +DQVZHHUW LV VSUDNH YDQ HHQ LPSRUW YDQ VHGLPHQW� G�Z�]� HHQ ODQGZDDUWV

JHULFKW WUDQVSRUW� ,Q GH WZLQWLJ MDDU GDDUYRRU ZHUG VHGLPHQW JHwPSRUWHHUG� +HW

JURRWVFKDOLJH EHHOG YDQ LQKRXGVYHUDQGHULQJHQ HQ GH VHGLPHQWWUDQVSRUWHQ WXVVHQ

PDFURFHOOHQ LV GRRU GH WZHHGH YHUGLHSLQJ QLHW ZH]HQOLMN YHUDQGHUG� +HW VHGLPHQW

H[SRUWHUHQGH NDUDNWHU YDQ GH :HVWHUVFKHOGH VLQGV ���� ]RX ZHO HHQV NXQQHQ VDPHQKDQJHQ

PHW GH ZLM]LQJ LQ KHW ]DQGZLQEHOHLG� ZDDUELM GH ]DQGZLQQLQJ LV YHUSODDWVW YDQ KHW ZHVWHOLMN

GHHO QDDU KHW RRVWHOLMN GHHO YDQ GH :HVWHUVFKHOGH�
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=RDOV XLW GH RQGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW LV JHEOHNHQ ZRUGW GH VWRUWFDSDFLWHLW LQ GH

PDFURFHOOHQ EHwQYORHG GRRU GH µDXWRQRPH¶ RQWZLNNHOLQJ YDQ GH LQGLYLGXHOH JHXOHQ HQ GH

GDDUPHH VDPHQKDQJHQGH VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH PDFURFHOOHQ �:DQJ HW DO� ������

�� ,Q HHQ� YDQ QDWXUH� HURGHUHQGH YORHGJHXO EOHHN GH VWRUWFDSDFLWHLW JURWHU WH ]LMQ GDQ ���

YDQ GH WRWDOH EUXWR WUDQVSRUW FDSDFLWHLW YDQ GH PDFURFHO� 'H]H JURWHUH VWRUWFDSDFLWHLW NDQ

WZHH RRU]DNHQ KHEEHQ�

x 'H PRUIRORJLVFKH YHUDQGHULQJ YDQ GH JHXO� $OV HHQ JHXO YDQ QDWXUH HURGHHUW

EHWHNHQW GDW� LQ YHUJHOLMNLQJ WRW HHQ PRUIRORJLVFK QLHW YHUDQGHUHQGH JHXO� JURWHUH

VWURRPVQHOKHGHQ HQ EUXWR VHGLPHQWWUDQVSRUWHQ HQ GXV HHQ JURWHUH DEVROXWH

VWRUWFDSDFLWHLW LQ GH EHWUHIIHQGH JHXO� 0HW EHWUHNNLQJ WRW GH]H FRQFOXVLH NDQ QRJ GH

YROJHQGH DDQYXOOHQGH RSPHUNLQJ ZRUGHQ JHPDDNW� $OV GH HURVLH YDQ GH JHXO ZRUGW

YHURRU]DDNW GRRU EDJJHUHQ� ]XOOHQ GH VWURRPVQHOKHGHQ� GH EUXWR WUDQVSRUWFDSDFLWHLW

HQ GH DEVROXWH VWRUWFDSDFLWHLW MXLVW NOHLQHU ]LMQ GDQ LQ HHQ PRUIRORJLVFK VWDELHOH JHXO�

+HW LV QLHW EHNHQG LQ KRHYHUUH HURVLH HQ VHGLPHQWDWLH YDQ HHQ LQGLYLGXHOH JHXO YDQ

LQYORHG ]LMQ RS GH UHODWLHYH JURRWWH YDQ KHW VWRUWFULWHULXP �KHW SHUFHQWDJH YDQ GH

EUXWR WUDQVSRUWFDSDFLWHLW��

x 'H YHUVFKLOOHQ LQ GH PRUIRORJLH WXVVHQ GH HEJHXO HQ GH YORHGJHXO� 'H JHPLGGHOGH

GZDUVGRRUVQHGH HQ GLHSWH YDQ GH EHVFKRXZGH YORHGJHXO ]LMQ JURWHU GDQ YDQ GH

HEJHXO� +LHUGRRU KHHIW GH YORHGJHXO HHQ JURWHUH EUXWR WUDQVSRUW FDSDFLWHLW GDQ GH

HEJHXO�+HW FHOOHQFRQFHSW KRXGW KLHU �QRJ� JHHQ UHNHQLQJ PHH HQ UHODWHHUW GH

VWRUWFDSDFLWHLW DDQ KHW EUXWR ]DQGWUDQVSRUW GRRU GH JHKHOH FHO HQ QLHW DDQ GH

EUXWRWUDQVSRUW FDSDFLWHLW LQ GH LQGLYLGXHOH JHXOHQ�

'H DI]RQGHUOLMNH LQYORHG YDQ GH]H WZHH DVSHFWHQ RS GH DEVROXWH HQ UHODWLHYH JURRWWH YDQ

GH VWRUWFDSDFLWHLW LQ HURGHUHQGH HQ VHGLPHQWHUHQGH JHXOHQ GLHQW QRJ QDGHU WH ZRUGHQ

XLWJH]RFKW�

�� ,Q HHQ YDQ QDWXUH HURGHUHQGH PDFURFHO� GLH VHGLPHQW H[SRUWHHUW QDDU DDQJUHQ]HQGH

FHOOHQ� LV GH DEVROXWH WUDQVSRUW� HQ VWRUWFDSDFLWHLW JURWHU GDQ LQ HHQ FHO GLH PRUIRORJLVFK

VWDELHO LV �TXD VHGLPHQWLQKRXG HQ JHPLGGHOGH GLHSWH�� 0HW EHWUHNNLQJ WRW GH]H FRQFOXVLH

NDQ HYHQHHQV GH YROJHQGH DDQYXOOHQGH RSPHUNLQJ ZRUGHQ JHPDDNW� DOV GH HURVLH YDQ GH

PDFURFHO ZRUGW YHURRU]DDNW GRRU EDJJHUHQ� ]XOOHQ GH VWURRPVQHOKHGHQ� GH EUXWR

]DQGWUDQVSRUWHQ HQ GH DEVROXWH VWRUWFDSDFLWHLW MXLVW NOHLQHU ]LMQ GDQ LQ HHQ PRUIRORJLVFK

VWDELHOH PDFURFHO� :DQQHHU GH HURVLH OHLGW WRW HHQ WRHQDPH YDQ GH JHPLGGHOGH GLHSWH

]XOOHQ� ELM HHQ JHOLMN EOLMYHQG JHWLMYROXPH� GH VWURRPVQHOKHGHQ� GH EUXWR

]DQGWUDQVSRUWHQ HQ GH DEVROXWH VWRUWFDSDFLWHLW LQ GH FHO JHGXUHQGH KHW HURVLHSURFHV

DIQHPHQ� ,Q HHQ PDFURFHO ZDDU VHGLPHQWDWLH SODDWV YLQGW WUHGHQ GH WHJHQJHVWHOGH

HIIHFWHQ RS�
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'H KXLGLJH FULWHULD ]LMQ RSJHVWHOG ]RQGHU UHNHQLQJ WH KRXGHQ PHW KHW DXWRQRRP JHGUDJ LQ GH

FHOOHQ� ,Q GLW KRRIGVWXN ]DO ZRUGHQ EHVSURNHQ KRH GH EHVWDDQGH WKHRUHWLVFKH FULWHULD PRHWHQ

ZRUGHQ XLWJHEUHLG ]RGDQLJ GDW RRN KHW DXWRQRRP JHGUDJ ZRUGW PHHJHQRPHQ�

#
�� -���%%�������
����������������%�,

�������
���%�%������

,Q KHW RRUVSURQNHOLMNH &HOOHQFRQFHSW ZRUGW XLW JHJDDQ YDQ HHQ V\VWHHP YDQ JHXOHQ HQ

SODWHQ GDW PRUIRORJLVFK VWDELHO LV� G�Z�]� QLHW YHUDQGHUW �:LQWHUZHUS HW DO�� ���� HQ 7RUHQJD�

������ 'LW LPSOLFHHUW GDW KHW YDQ QDWXUH HURGHUHQ HQ VHGLPHQWHUHQ YDQ GH HE� HQ

YORHGJHXOHQ LQ GH PDFURFHOOHQ HQ GH GDDUPHH JHSDDUG JDDQGH ]DQGXLWZLVVHOLQJ WXVVHQ GH

PDFURFHOOHQ� JHHQ LQYORHG KHHIW RS GH VWRUWFDSDFLWHLW YDQ HHQ PDFURFHO�

9RRU HHQ PRUIRORJLVFK VWDELHO JHXO�SODDW V\VWHHP ]LMQ YRRU GH VWRUWFDSDFLWHLW YLHU

YHUVFKLOOHQGH FULWHULD JHGHILQLHHUG �]LH -HXNHQ� ������

�� +HW ����VWRUWFULWHULXP� RIWZHO HU NDQ PD[LPDDO ��� YDQ GH EUXWR

WUDQVSRUWFDSDFLWHLW LQ GH JHXO ZRUGHQ JHVWRUW� LV YDQ WRHSDVVLQJ LQ GH YROJHQGH

VLWXDWLHV �]LH RRN 7RUHQJD� ������

x ,Q EHLGH JHXOHQ ZRUGW QHWWR QLHW JHEDJJHUG�

x ,Q ppQ YDQ GH JHXOHQ ZRUGW QHWWR JHVWRUW HQ LQ GH DQGHUH JHXO ZRUGW QHWWR

JHEDJJHUG ZDDUELM GH LQYORHG YDQ KHW EDJJHUHQ ]LFK EHSHUNW WRW KHW

EDJJHUJHELHG ]HOI �KHW ]RJHQDDPGH ORNDDO EDJJHUHQ��

�� +HW ������VWRUWFULWHULXP �WXVVHQ GH � HQ ���� LV YDQ WRHSDVVLQJ DOV� �� LQ GH HQH

JHXO QHWWR JHVWRUW ZRUGW HQ LQ GH DQGHUH JHXO ZRUGW JHEDJJHUG ZDDUELM KHW

EDJJHUHQ GH RQWZLNNHOLQJ YDQ GH DDQJUHQ]HQGH JHXOGHOHQ EHwQYORHGW �HURVLH

YHURRU]DDNW� KHW ]RJHQDDPGH JOREDDO EDJJHUHQ�� HQ �� +HW YHUVFKLO WXVVHQ KHW

WKHRUHWLVFKH ����VWRUWFULWHULXP 6&��� HQ GH QHWWR EDJJHURPYDQJ 9��� JOREDDO JURWHU LV

GDQ KHW ���VWRUWFULWHULXP 6&���

6&��� � _ 9�� JOREDDO _ ! 6&��

�� +HW ���VWRUWFULWHULXP LV YDQ WRHSDVVLQJ DOV� �� ,Q GH HQH JHXO QHWWR JHVWRUW ZRUGW HQ

KHW EDJJHUHQ LQ GH DQGHUH JHXO HHQ JOREDDO HIIHFW KHHIW� HQ �� +HW YHUVFKLO WXVVHQ

KHW WKHRUHWLVFKH ����VWRUWFULWHULXP 6&��� HQ GH QHWWR EDJJHURPYDQJ 9�� JOREDDO

NOHLQHU LV GDQ KHW ���VWRUWFULWHULXP 6&���

6&��� � _ 9�� JOREDDO _ � 6&��
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9RRU KHW GHILQLsUHQ YDQ DDQYXOOHQGH FULWHULD YRRU GH VWRUWFDSDFLWHLW YDQ HHQ PDFURFHO RQGHU

LQYORHG YDQ µDXWRQRPH¶ RQWZLNNHOLQJHQ ZRUGHQ GH YROJHQGH DDQQDPHV JHPDDNW�

�� :DQQHHU HHQ JHXO LQ HHQ PDFURFHO HURGHHUW LV GDW TXD LQYORHG RS GH VWDELOLWHLW YDQ KHW

JHXOV\VWHHP YHUJHOLMNEDDU PHW KHW EDJJHUHQ LQ HHQ JHXO�

�� 6HGLPHQWDWLH LQ HHQ JHXO LV YHUJHOLMNEDDU PHW KHW VWRUWHQ YDQ VHGLPHQW� HQ

�� 'H LQYORHG YDQ GH GDDUPHH VDPHQKDQJHQGH VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH PDFURFHOOHQ

RS GH VWRUWFDSDFLWHLW ZRUGW LPSOLFLHW PHHJHQRPHQ� ZDQQHHU GH FULWHULD YRRU GH

VWRUWFDSDFLWHLW H[SOLFLHW UHNHQLQJ KRXGHQ PHW VLWXDWLHV ZDDULQ ppQ RI EHLGH JHXOHQ

HURGHUHQ HQ �RI VHGLPHQWHUHQ� ,PPHUV� GH ]DQGEDODQV YDQ HHQ PDFURFHO ZRUGW SUDNWLVFK

EHSDDOG GRRU GH HURVLH� HQ VHGLPHQWDWLH WHQGHQVHQ LQ GH HE� HQ YORHGJHXO ELM HONDDU RS WH

WHOOHQ� 'LW EHWHNHQW GDW KHW RSVWHOOHQ YDQ ]DQGEDODQVHQ� QLHW VWULNW QRRG]DNHOLMN LV YRRU

KHW IRUPXOHUHQ YDQ DDQYXOOHQGH FULWHULD YRRU GH VWRUWFDSDFLWHLW HQ KHW HYDOXHUHQ YDQ KHW

EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ �]LH RRN +IGVW ���

9RRU KHW RSVWHOOHQ YDQ ULFKWOLMQHQ YRRU GH VWRUWFDSDFLWHLW YDQ HHQ FHO ZDDUELM LQ ppQ RI EHLGH

JHXOHQ HURVLH HQ�RI VHGLPHQWDWLH RSWUHHGW� PRHWHQ WZHH YUDJHQ ZRUGHQ EHDQWZRRUG�

�� :HON WLMGVLQWHUYDO PRHW ZRUGHQ EHVFKRXZG ELM KHW EHRRUGHOHQ RI HHQ JHXO HURGHHUW�

VHGLPHQWHHUW RI PRUIRORJLVFK VWDELHO LV" .DQ KLHUELM ZRUGHQ XLWJHJDDQ YDQ MDDUZDDUGHQ

RI LV KHW ZHQVHOLMN GDQ ZHO QRRG]DNHOLMN RP HHQ JHPLGGHOGH ZDDUGH RYHU HHQ EHSDDOGH

SHULRGH WH EHVFKRXZHQ"

�� :HONH SDUDPHWHU PRHW ZRUGHQ EHVFKRXZG RP WH EHRRUGHOHQ RI HHQ JHXO HURGHHUW�

VHGLPHQWHHUW RI VWDELHO LV" ,V GLW û9WRW� GH YHUDQGHULQJ GLH MH PHHW LQ GH GLHSWHNDDUWHQ

LQFOXVLHI KHW HIIHFW YDQ LQJUHSHQ� 2I LV GLW KHW ]RJHQDDPGH QDWXXUOLMNH HIIHFW û9QDW� GH

ZDDUVFKLMQOLMNH YHUDQGHULQJ DOV HU JHHQ LQJUHHS ]RX ]LMQ JHZHHVW� 2I PRHWHQ EHLGH

SDUDPHWHUV ZRUGHQ PHHJHQRPHQ LQ GH DQDO\VH� HQ ]R MD KRH"

9RRU KHW EHDQWZRRUGHQ YDQ GH HHUVWH YUDDJ NLMNHQ ZH QDDU GH EHVFKLNEDUH JHJHYHQV HQ GH

WKHRUHWLVFKH WLMGVFKDDO ZDDURS KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP LQ GH :HVWHUVFKHOGH

]LFKWEDDU ZRUGW �]LH ELMODJH $�� GH FXPXODWLHYH WLMGUHHNVHQ YDQ û9WRW HQ û9QDW WRQHQ QDDVW GH

WUHQGV RYHU PHHUGHUH MDUHQ �]LH KRRIGVWXN ��� NOHLQH IOXFWXDWLHV YDQ MDDU WRW MDDU ZDDUELM GH

JURRWWH HQ VRPV RRN KHW WHNHQ YDQ GH SDUDPHWHUV YHUDQGHUW� 'H RRUVSURQJ YDQ GH]H

IOXFWXDWLHV LV QLHW HHQGXLGLJ YDVW WH VWHOOHQ� NOHLQVFKDOLJH PRUIRORJLVFKH YHUDQGHULQJHQ� GH

QDXZNHXULJKHLG YDQ GH EDVLVJHJHYHQV HQ GH DQDO\VH PHWKRGLHN NXQQHQ KLHULQ HHQ URO

VSHOHQ� 2P HU ]HNHU YDQ WH ]LMQ GDW ]H ZRUGHQ XLW JHPLGGHOG LV KHW ZHQVHOLMN RP XLW WH JDDQ

YDQ JHPLGGHOGH HURVLH� HQ VHGLPHQWDWLHVQHOKHGHQ YRRU NDUDNWHULVWLHNH SHULRGHQ YDQ YLMI WRW

WLHQ MDDU� 'LW NRPW RRN RYHUHHQ PHW GH WKHRUHWLVFKH WLMGVFKDDO ZDDURS KHW NDQWHOHQ YDQ KHW

JHXOV\VWHHP ]LFKWEDDU ZRUGW� 9RRU GH PHHVWH PDFURFHOOHQ LQ GH :HVWHUVFKHOGH YDULHHUW GH]H

WLMGVFKDDO WXVVHQ GH YLHU HQ WLHQ MDDU �]LH ELMODJH $� LQWHUPH]]R WLMGVFKDOHQ��

0HW EHWUHNNLQJ WRW GH NHX]H YDQ GH WH EHVFKRXZHQ SDUDPHWHU �YUDDJ �� LV HHQ DDQWDO

RYHUZHJLQJHQ YDQ EHODQJ�
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�� 'H PDWH ZDDULQ GH RQWZLNNHOLQJ YDQ HHQ JHXO EHSDDOG ZRUGW GRRU LQJUHSHQ NRPW WRW

XLWGUXNNLQJ LQ GH SDUDPHWHUV û9WRW HQ û9QDW �]LH RRN +RRIGVWXN ��� HU LV PLQ RI PHHU

VSUDNH YDQ HHQ QDWXXUOLMNH RQWZLNNHOLQJ ZDQQHHU 9WRW HQ 9QDW KHW]HOIGH WHNHQ KHEEHQ� 'H

LQJUHSHQ ]LMQ EHSDOHQG LQ GH RQWZLNNHOLQJ ZDQQHHU EHLGH SDUDPHWHUV GXLGHOLMN

WHJHQJHVWHOG YDQ WHNHQ ]LMQ� 2I 9QDW KHW ZHUNHOLMNH QDWXXUOLMNH HIIHFW LV ]XOOHQ ZH QRRLW

ZHWHQ� :DDUVFKLMQOLMN LV KHW EHUHNHQGH QDWXXUOLMNH HIIHFW HHQ VRRUW ERYHQJUHQV� GH

PD[LPDOH YHUDQGHULQJ GLH JHXO ]RX RQGHUJDDQ ZDQQHHU HU QLHW ZHUG LQJHJUHSHQ� =R ]DO

LQ HHQ HURGHUHQGH JHXO ZDDU JHVWRUW ZRUGW GH EHUHNHQGH QDWXXUOLMNH HURVLH û9QDW

ZDDUVFKLMQOLMN ZDW JURWHU ]LMQ GDQ ZDQQHHU HU QHWWR QLHW ZRUGW LQJHJUHSHQ�JHVWRUW� 'H]H

YHURQGHUVWHOOLQJ NDQ ZRUGHQ RQGHUERXZG PHW HQNHOH EHUHNHQLQJHQ PHW HHQ JHYDOLGHHUG

PRUIRORJLVFK PRGHO�

�� 2I HHQ JHXO QX HURGHHUW �VHGLPHQWHHUW� DOV JHYROJ YDQ EDJJHUHQ �VWRUWHQ� RI QDWXXUOLMNH

SURFHVVHQ� GH LQYORHG RS GH ZDWHUEHZHJLQJ LV KHW]HOIGH� GH ZDWHUEHZHJLQJ µYRHOW¶ GH

JHPHWHQ ERGHP LQFOXVLHI GH XLWJHYRHUGH LQJUHSHQ �û9WRW�� 'LW EHWHNHQW GDW YRRU KHW

EHSDOHQ YDQ KHW WRH WH SDVVHQ VWRUWFULWHULXP LQ HHUVWH LQVWDQWLH û9WRW PRHW ZRUGHQ

EHVFKRXZG� %RYHQGLHQ KHHIW GH RRU]DDN YDQ GH JHXORQWZLNNHOLQJ� HHQ QDWXXUOLMN SURFHV�

LQJUHSHQ RI HHQ FRPELQDWLH YDQ EHLGH� JHHQ LQYORHG RS KHW WRH WH SDVVHQ VWRUWFULWHULXP HQ

GH UHODWLHYH JURRWWH GDDUYDQ �KHW VWRUWFULWHULXP ZRUGW XLWJHGUXNW DOV HHQ SHUFHQWDJH YDQ

GH WUDQVSRUWFDSDFLWHLW��

:HO LV KHW ]R GDW GH RRU]DDN YDQ GH JHXORQWZLNNHOLQJ LQYORHG KHHIW RS GH DEVROXWH

JURRWWH YDQ GH WUDQVSRUWFDSDFLWHLW HQ GDDUPHH GH DEVROXWH JURRWWH YDQ GH VWRUWFDSDFLWHLW�

,Q HHQ JHXO GLH YDQ QDWXUH HURGHHUW �û9WRW HQ 9QDW KHEEHQ KHW]HOIGH WHNHQ� ]DO GH

VWURRPVQHOKHLG� HQ GXV GH WUDQVSRUW� HQ VWRUWFDSDFLWHLW� JURWHU ]LMQ GDQ LQ HHQ JHXO GLH

HYHQYHHO HURGHHUW DOV JHYROJ YDQ EDJJHUHQ �û9WRW HQ û9QDW KHEEHQ HHQ WHJHQJHVWHOG

WHNHQ�� 'RRU� QDDVW û9WRW � RRN û9QDW WH EHVFKRXZHQ NDQ HHQ NZDOLWDWLHI EHHOG ZRUGHQ

YHUNUHJHQ RI GH DEVROXWH JURRWWH YDQ GH VWRUWFDSDFLWHLW DDQ GH KRJH RI ODJH NDQW LV�

+RHYHHO GDW LV� NDQ RS EDVLV YDQ GH EHVFKLNEDUH JHJHYHQV QLHW ZRUGHQ JH]HJG�

=RDOV DDQJHJHYHQ YRUPHQ û9WRW HQ û9QDW HHQ VRRUW RQGHU� HQ ERYHQJUHQV YDQ ZDW HU

PRUIRORJLVFK ZDDUVFKLMQOLMN ]RX JHEHXUHQ DOV HU QLHW ZRUGW LQJHJUHSHQ LQ KHW JHXOV\VWHHP

�KRHZHO RRN GDW QLHW KHOHPDDO ]HNHU LV�� ,Q GLH ]LQ NXQQHQ GH SDUDPHWHUV 9WRW HQ 9QDW ZRUGHQ

JHEUXLNW RP GH EDQGEUHHGWH YDQ GH VWRUWFDSDFLWHLW WH EHSDOHQ� +HW JHEUXLN YDQ GH

JHPLGGHOGH ZDDUGH YDQ û9WRW HQ û9QDW � û9JHPLGGHOG� NDQ GDQ ZRUGHQ JHEUXLNW YRRU KHW

EHUHNHQHQ YDQ GH� DOV HHUVWH ULFKWOLMQ� WH KDQWHUHQ �DEVROXWH� JURRWWH YRRU GH VWRUWFDSDFLWHLW�

,Q VLWXDWLHV ZDDULQ LQJUHSHQ EHSDOHQG ]LMQ YRRU GH HURVLH RI VHGLPHQWDWLH YDQ GH JHXO ]DO

GH]H PHWKRGH UHVXOWHUHQ LQ HHQ VWRUWFDSDFLWHLW PHW HHQ JURWH EDQGEUHHGWH�

9RRU KHW RSVWHOOHQ YDQ FULWHULD YRRU GH VWRUWFDSDFLWHLW LQ JHXOV\VWHHP GDW PRUIRORJLVFK

YHUDQGHUW� JHOGHQ GXV GH YROJHQGH UDQGYRRUZDDUGHQ�

x 'H QLHXZ WH GHILQLsUHQ FULWHULD PRHWHQ H[SOLFLHW UHNHQLQJ KRXGHQ PHW GH HURVLH HQ

VHGLPHQWDWLH YDQ GH LQGLYLGXHOH JHXOHQ� 'RRU GLW SURFHV LQ KHW VWRUWFULWHULXP WH

YHUGLVFRQWHUHQ ZRUGW GH VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH PDFURFHOOHQ LPSOLFLHW

PHHJHQRPHQ�

x 9RRU KHW EHSDOHQ YDQ HURVLH HQ VHGLPHQWDWLHVQHOKHGHQ LV KHW ZHQVHOLMN RP JHPLGGHOGH

ZDDUGHQ RYHU NDUDNWHULVWLHNH SHULRGHQ YDQ FLUFD � WRW �� MDDU WH EHVFKRXZHQ�
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x 'H EHSDOLQJ YDQ GH RQWZLNNHOLQJVWHQGHQV YDQ GH JHXOHQ �HURVLH� VHGLPHQWDWLH RI

VWDELHO� NDQ LQ HHUVWH LQVWDQWLH ZRUGHQ JHEDVHHUG RS GH SDUDPHWHU û9WRW� +HW

EHVFKRXZHQ YDQ û9QDW LQ UHODWLH WRW û9WRW LV QRRG]DNHOLMN RP WH NXQQHQ EHRRUGHOHQ RI

GH EHUHNHQGH DEVROXWH WUDQVSRUW� HQ VWRUWFDSDFLWHLW DDQ GH KRJH RI ODJH NDQW LV�

#
�
�� :���)���������%��,

�������
���%�%������

9RRU GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH JHXOHQ LQ HHQ PDFURFHO� XLWJHGUXNW LQ HHQ HURVLH

RI VHGLPHQWDWLHVQHOKHLG û9WRW� JHOGW GDW ]LFK GULH YHUVFKLOOHQGH VLWXDWLHV NXQQHQ YRRUGRHQ�

�� GH JHXO HURGHHUW �û9WRW ����

�� GH JHXO VHGLPHQWHHUW �û9WRW !��� RI

�� GH JHXO LV VWDELHO �û9WRW  ���

'LW EHWHNHQW GDW LQ WRWDDO QHJHQ PRUIRORJLVFKH VLWXDWLHV PRJHOLMN ]LMQ ZDDUYRRU FULWHULD YRRU

GH VWRUWFDSDFLWHLW PRHWHQ ZRUGHQ JHGHILQLHHUG� )LJXXU ��� WRRQW GH]H VLWXDWLHV LQ GH YRUP

YDQ HHQ VWURRPVFKHPD� %RYHQDDQ LQ GLW VFKHPD ZRUGW JHVWDUW PHW GH RQWZLNNHOLQJ YDQ GH

JHXO GLH DOV KRRIGYDDUZDWHU QDDU GH KDYHQ YDQ $QWZHUSHQ GLHQW� DDQJHGXLG DOV JHXO �
�
�

9HUYROJHQV ZRUGHQ GH PRJHOLMNH RQWZLNNHOLQJHQ YDQ GH WZHHGH JHXO GLH DOV

QHYHQYDDUZDWHU GLHQW� JHXO �� LQ NDDUW JHEUDFKW� %LM KHW YDVWVWHOOHQ RI HHQ JHXO HURGHHUW�

VHGLPHQWHHUW RI VWDELHO LV� ZRUGW JHNHNHQ QDDU KHW WHNHQ YDQ û9WRW YRRU GH JHKHOH JHXO�

*HXO �

�QHYHQJHXO�

VHGLPHQWDWLH VWDELHOHURVLH

*HXO �

�QHYHQJHXO�

VHGLPHQWDWLH VWDELHOHURVLH

*HXO �

�QHYHQJHXO�

VHGLPHQWDWLH VWDELHOHURVLH

*HXO �

�KRRIGJHXO�

VHGLPHQWDWLH VWDELHOHURVLH

� � � � � � � � �

)LJXXU ���� 6WURRPVFKHPD PHW PRJHOLMN PRUIRORJLVFKH VLWXDWLHV LQ HHQ PDFURFHO� *HXO � LV GH JHXO GLH DOV

KRRIGYDDUZDWHU �KRRIGJHXO� ZRUGW JHEUXLNW� GLW LV PHHVWDO GH HEJHXO �XLWJH]RQGHUG LQ FHO ��� *HXO � LV GH JHXO

GLH DOV QHYHQYDDUZDWHU �QHYHQJHXO� ZRUGW JHEUXLNW� 'LW LV PHHVWDO GH YORHGJHXO� $OV HHUVWH OHLGUDDG YRRU KHW

YDVWVWHOOHQ YDQ GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ HHQ JHXO ZRUGW JHNHNHQ QDDU KHW WHNHQ YDQ 9WRW YDQ GH JHKHOH

JHXO�

'H RRUVSURQNHOLMNH VWRUWFULWHULD� ]RDOV VDPHQJHYDW LQ SDUDJUDDI ���� KHEEHQ EHWUHNNLQJ RS

GH PRUIRORJLVFKH VLWXDWLHV �� JOREDDO EDJJHUHQ LQ GH YDDUJHXO� HQ �� JHHQ LQJULMSHQ RI ORNDDO

EDJJHUHQ LQ GH YDDUJHXO� LQ )LJXXU ���� ,Q EHLGH VLWXDWLHV LV HU VSUDNH YDQ HHQ PRUIRORJLVFK

QLHW YHUDQGHUHQG JHXOV\VWHHP� 8LW HHQ LQYHQWDULVDWLH YDQ GH JHJHYHQV RYHU GH SHULRGHQ

�
,Q GH PHHVWH PDFURFHOOHQ LV JHXO�� HHQ HEJHXO� *HXO � LV PHHVWDO HHQ YORHGJHXO ZDDU YDDN QHWWR

JHVWRUW ZRUGW� $OOHHQ LQ PDFURFHO �� QDELM +DQVZHHUW� ZRUGW GH YDDUJHXO JHYRUPG GRRU GH YORHGJHXO

�*DW YDQ 2VVHQLVVH�2YHUORRS YDQ +DQVZHHUW�� JHXO �� 'H HEJHXO 0LGGHOJDW LV KLHU GH QHYHQJHXO �

JHXO ��
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��������� HQ ��������� �WDEHOOHQ ��� HQ ���� EOLMNW HFKWHU GDW LQ GH SUDNWLMN GH VLWXDWLHV ��

�� � HQ � LQ )LJXXU ��� YHHO YDNHU YRRUNRPHQ� %HNLMNHQ ZH GH RQWZLNNHOLQJHQ VLQGV ����

�WDEHOOHQ LQ +RRIGVWXN �� GDQ EOLMNW RRN VLWXDWLH � ODQJHUH WLMG WH KHEEHQ EHVWDDQ LQ GH

PDFURFHOOHQ �� � HQ �� 'XV WRW RS KHGHQ JDDW KHW LQ GH SUDNWLMN YRRUDO RP YLMI YDQ GH QHJHQ

PRJHOLMNH PRUIRORJLVFKH VLWXDWLHV�

7DEHO ��� .ZDOLWDWLHYH NDUDNWHULVHULQJ YDQ GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH JHXOHQ LQ GH PDFURFHOOHQ

JHGXUHQGH GH SHULRGH ���������� ( HURVLH� 6 VHGLPHQWDWLH� � VWDELHO� 9RRU GH EHWHNHQLV YDQ GH PRUIRORJLVFKH

VLWXDWLH ]LH )LJXXU ���� 'H JHXO GLH LQ GH PDFURFHO DOV KRRIGYDDUZDWHU IXQJHHUW� JHXO �� ZRUGW EHVFKUHYHQ PHW

YHWWH� FXUVLHYH NDUDNWHUV� 'H DQGHUH JHXO LV JHXO � HQ GLHQW YRRU GH VFKHHSYDDUW DOV QHYHQYDDUZDWHU� û9WRW WRWDOH

HURVLH RI VHGLPHQWDWLH� GH YHUDQGHULQJ GLH MH PHHW LQ GH GLHSWHNDDUWHQ LQFOXVLHI KHW HIIHFW YDQ LQJUHSHQ� û9QDW 

]RJHQDDPGH QDWXXUOLMNH HIIHFW� û9WRW PLQ KHW HIIHFW YDQ LQJUHSHQ�

&HO 9*

û9WRW û9QDW

(*

û9WRW û9QDW

PRUIRORJLVFKH VLWXDWLH

� ( ( ( � �

� ( ( ( 6 �

� ( ( 6 � �

� ( ( ( 6 �

� ( ( ( 6 �
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7DEHO ��� .ZDOLWLDWLHYH NDUDNWHULVHULQJ YDQ GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH JHXOHQ LQ GH PDFURFHOOHQ

JHGXUHQGH GH SHULRGH ���������� 9RRU WRHOLFKWLQJ ]LH WDEHO ����

&HO 9*

û9WRW û9QDW

(*

û9WRW û9QDW

PRUIRORJLVFKH VLWXDWLH
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9RRU LHGHUH PRUIRORJLVFKH VLWXDWLH NXQQHQ LQ WKHRULH WZHH YHUVFKLOOHQGH VWRUWVWUDJLsHQ

ZRUGHQ JHKDQWHHUG�

�� ,Q ppQ YDQ GH WZHH JHXOHQ YDQ GH PDFURFHO ZRUGW QHWWR JHVWRUW� ,Q GH SUDNWLMN LV GLW

PHHVWDO JHXO � �QHYHQYDDUZDWHU�� 'LW NDQ HFKWHU RRN JHXO � �KRRIGYDDUZDWHU� ]LMQ�

�� ,Q EHLGH JHXOHQ YDQ GH PDFURFHO ZRUGW QHWWR JHVWRUW�

'H EHVWDDQGH VWRUWFULWHULD YRRU HHQ PRUIRORJLVFK QLHW YHUDQGHUHQG JHXOV\VWHHP �VLWXDWLHV �

HQ � LQ )LJXXU ���� JDDQ RRN XLW YDQ GH]H WZHH VWUDWHJLHsQ �SDUDJUDDI ����� 'DDUQDDVW ZRUGW

LQ GH EHVWDDQGH FULWHULD UHNHQLQJ JHKRXGHQ PHW KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP ZDDUELM GH

YHUKRXGLQJ YDQ GH JHPLGGHOGH GLHSWH YDQ GH WZHH JHXOHQ LQ GH PDFURFHO YHUDQGHUW GRRU KHW

JOREDDO EDJJHUHQ �FULWHULD � HQ ��� 2PGDW KHW YRRU GH VWDELOLWHLW YDQ KHW JHXOV\VWHHP QLHW

XLWPDDNW RI HHQ JHXO HURGHHUW DOV JHYROJ YDQ EDJJHUHQ RI GRRU QDWXXUOLMNH SURFHVVHQ� NDQ LQ

GH FULWHULD � HQ � GH WHUP YRRU KHW JOREDDO EDJJHUHQ� 9,� JOREDDO� ZRUGHQ YHUYDQJHQ GRRU HHQ

HURVLHVQHOKHLG YDQ GH JHXO �ELMYRRUEHHOG û9WRW RI û9QDW�� 9HUYROJHQV PRHWHQ GH YROJHQGH

WZHH DVSHFWHQ LQ GH EHVWDDQGH FULWHULD ZRUGHQ RSJHQRPHQ�
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x 'H PRUIRORJLVFKH RQWZLNNHOLQJ YDQ GH JHXO ZDDU JHVWRUW ZRUGW PRHW H[SOLFLHW ZRUGHQ

PHHJHQRPHQ�

x ,Q KHW JHYDO YDQ VWRUWVWUDWHJLH � �LQ EHLGH JHXOHQ VWRUWHQ� PRHW GXLGHOLMN ]LMQ KRH GH

VWRUWKRHYHHOKHGHQ RYHU GH WZHH JHXOHQ PRHWHQ ZRUGHQ YHUGHHOG ZDQQHHU ppQ RI EHLGH

JHXOHQ HURGHUHQ HQ�RI VHGLPHQWHUHQ�

'LW EHWHNHQW GDW GH VWRUWFULWHULD SHU JHXO� 6&JHXO� HU DOV YROJW XLW ]RXGHQ NXQQHQ ]LHQ�

6&JHXO � 6&��� � û9JHXO � � û9JHXO �

6&JHXO � 6&��� � û9JHXO � � û9JHXO �

:DDUELM KHW 6&��� KHW ����VWRUWFULWHULXP LV ]RDOV GDW YDQ WRHSDVVLQJ LV RS HHQ PRUIRORJLVFK

QLHW YHUDQGHUHQG JHXOV\VWHHP �ZDDULQ HYHQWXHHO ORNDDO JHEDJJHUG ZRUGW� ]LH SDUDJUDDI ����

HQ û9JHXO SRVLWLHI LV LQ JHYDO YDQ VHGLPHQWDWLH HQ QHJDWLHI LQ JHYDO YDQ HURVLH� :DQQHHU HU LQ

EHLGH JHXOHQ JHVWRUW NDQ ZRUGHQ� G�Z�]� 6&JHXO� HQ 6&JHXO� ]LMQ EHLGHQ SRVLWLHI� GDQ NXQQHQ GH

ZDDUGHQ YDQ GH VWRUWFULWULD 6&JHXO� HQ 6&JHXO� ELM HONDDU ZRUGHQ RSJHWHOG� :DQQHHU ppQ YDQ

EHLGH FULWHULD HHQ QHJDWLHYH ZDDUGH KHHIW NDQ LQ GH EHWUHIIHQGH JHXO QLHW QHWWR ZRUGHQ

JHVWRUW HQ UHVWHHUW YRRU GLH PDFURFHO DOOHHQ VWRUWVWUDWHJLH �� ,Q GLW JHYDO NDQ GH XLWHLQGHOLMNH

VWRUWFDSDFLWHLW JURWHU ZRUGHQ GDQ KHW ����FULWHULXP DIKDQNHOLMN YDQ GH HURVLH HQ

VHGLPHQWDWLHVQHOKHGHQ LQ GH JHXOHQ�

#
�
�� �
��������

2S EDVLV YDQ ERYHQVWDDQGH RYHUZHJLQJHQ ZRUGHQ QX GH YROJHQGH FULWHULD YRRU GH

VWRUWFDSDFLWHLW HQ ULFKWOLMQHQ YRRU KHW JHEUXLN YDQ GH]H FULWHULD YRRUJHVWHOG�

�� 9RRU HHQ V\VWHHP GDW PRUIRORJLVFK QLHW YHUDQGHUW �VLWXDWLH � LQ )LJ� ���� JHOGHQ GH

YROJHQGH VWRUWFULWHULD�

D� ����FULWHULXP� ��� YDQ GH EUXWR WUDQVSRUWFDSDFLWHLW NDQ LQ ppQ YDQ EHLGH

JHXOHQ �VWRUWVWUDWHJLH ���

E� ����FULWHULXP� LQ EHLGH JHXOHQ ZRUGW PD[LPDDO ��� YDQ GH EUXWRWUDQVSRUW

FDSDFLWHLW JHVWRUW�

�� 9RRU HHQ V\VWHHP ZDDULQ ppQ RI EHLGH JHXOHQ HURGHUHQ HQ�RI VHGLPHQWHUHQ DOV

JHYROJ YDQ QDWXXUOLMNH SURFHVVHQ HQ�RI LQJUHSHQ JHOGHQ GH YROJHQGH VWRUWFULWHULD�

D� ,Q KHW JHYDO GDW LQ ppQ YDQ EHLGH JHXOHQ QHWWR ZRUGW JHVWRUW LV KHW VWRUWFULWHULXP

�VWRUWVWUDWHJLH ��

6&JHXO � 6&��� � û9JHPLGGHOG� JHXO � � û9JHPLGGHOG� JHXO � YRRU JHXO �� HQ

6&JHXO � 6&��� � û9JHPLGGHOG� JHXO � � û9JHPLGGHOG� JHXO � YRRU JHXO ��

2P GH EDQGEUHHGWH RP GH VWRUWFDSDFLWHLW WH NXQQHQ EHSDOHQ PRHWHQ 6&JHXO� HQ

6&JHXO� RRN ZRUGHQ XLWJHUHNHQG PHW GH SDUDPHWHUV û9WRW HQ û9QDW�
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E� ,Q KHW JHYDO GDW LQ EHLGH JHXOHQ QHWWR ZRUGW JHVWRUW JHOGW DOV VWRUWFULWHULXP

�VWUDWHJLH ���

6&JHXO � � JHXO � 6&JHXO� � 6&JHXO� ZDDUELM 6&JHXO� ! � HQ 6&JHXO� ! �

$OV YRRU ppQ YDQ EHLGH JHXOHQ KHW VWRUWFULWHULXP HHQ QHJDWLHYH ZDDUGH KHHIW NDQ HU

LQ GH EHWUHIIHQGH JHXO QLHW QHWWR ZRUGHQ JHVWRUW�

7RHSDVVLQJ YDQ VWRUWFULWHULXP �D HQ �E YRRU HHQ PRUIRORJLVFK QLHW YHUDQGHUHQG

JHXOV\VWHHP� û9JHPLGGHOG� JHXO � � HQ û9JHPLGGHOG� JHXO � �� UHVXOWHHUW LQ VWRUWFULWHULXP ��

'H VWRUWFULWHULD YRRU PRUIRORJLVFK YHUDQGHUHQGH JHXOHQ YHUVFKLOOHQ PHW GH FULWHULD ]RDOV

JHGHILQLHHUG HQ WRHJHSDVW LQ GH PHPR YDQ :DQJ HQ -HXNHQ ������� (HQ WHNRUWNRPLQJ LQ KHW

FULWHULXP ]RDOV JHKDQWHHUG GRRU :DQJ HQ -HXNHQ ������ LV KHW QHJHUHQ YDQ GH RQWZLNNHOLQJ

YDQ GH JHXO ZDDU QLHW JHVWRUW ZRUGW� KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP ZRUGW QLHW LQWHJUDDO

EHVFKRXZG PDDU DOOHHQ YRRU GH JHXO ZDDU JHVWRUW ZRUGW� 'DDUQDDVW ZRUGW HU JHHQ JHEUXLN

JHPDDNW YDQ 9JHPLGGHOG� PDDU YDQ 9QDW �

*HOHW RS GH UHFHQWH RQWZLNNHOLQJHQ LQ PDFURFHO � LV KHW QLHW YHUDQWZRRUG RP KHW ���

FULWHULXP WH KDQGKDYHQ� ,PPHUV� YROJHQV GLW FULWHULXP NDQ HU DOWLMG ZHO �� YDQ GH EUXWR

WUDQVSRUW FDSDFLWHLW LQ HHQ JHXO ZRUGHQ JHVWRUW� RQJHDFKW GH RQWZLNNHOLQJ YDQ GLH JHXO�

=RDOV XLW GH HYDOXDWLH YDQ KHW EHOHLG ]DO EOLMNHQ KDG HU LQ GH HEJHXO YDQ FHO � QLHW PRJHQ

ZRUGHQ JHVWRUW�

#
#� ����,��	����&��	�,%�������
���������%�3���)%%���3��	��

#
#
�� ��������	

,Q GH]H SDUDJUDDI ZRUGHQ GH QLHXZH FULWHULD YRRU GH VWRUWFDSDFLWHLW� ]RDOV XLWJHZHUNW LQ GH

YRULJH SDUDJUDDI� YHUJHOHNHQ PHW GH ZDDUJHQRPHQ NULWLHNH JUHQ]HQ� RQGHU� HQ

RYHUVFKULMGLQJHQ LQ GH VWRUWFDSDFLWHLW �]LH KRRIGVWXN �� WDEHO ������ 'H]H YHUJHOLMNLQJ KHHIW

WRW GRHO GH JHOGLJKHLG YDQ GH QLHXZH VWRUWFULWHULD� YRRU ]RYHU PRJHOLMN� WH YHULILsUHQ�

#
#
�� ������%���

(HQ YHUJHOLMNLQJ YDQ GH WKHRUHWLVFKH HQ ZDDUJHQRPHQ VWRUWFDSDFLWHLWHQ LV RSJHQRPHQ LQ GH

WDEHOOHQ ��� HQ ���� 9RRU KHW HYDOXHUHQ YDQ GH JHOGLJKHLG YDQ KHW VWRUWFULWHULXP ]LMQ QLHW

DOOHHQ ZDDUJHQRPHQ NULWLVFKH VWRUWKRHYHHOKHGHQ UHOHYDQW� 2RN ZDDUJHQRPHQ RQGHU� HQ

RYHUVFKULMGLQJHQ YDQ GH VWRUWFDSDFLWHLW ]LMQ EUXLNEDDU YRRU GH]H HYDOXDWLH� ,PPHUV� HHQ

ZHUNEDDU FULWHULXP JHHIW RRN DDQ GDW ZDDUJHQRPHQ VWRUWLQJHQ TXD LQYORHG WH JURRW RI WH

NOHLQ ]LMQ JHZHHVW LQ GH RQWZLNNHOLQJ YDQ HHQ JHXO� 'DDURP ZRUGHQ� QDDVW GH NULWLHNH

JUHQ]HQ LQ GH VWRUWFDSDFLWHLW �WDEHO ����� LQ WDEHO ��� RRN GH WKHRUHWLVFKH VWRUWFDSDFLWHLWHQ

YHUJHOHNHQ PHW ZDDUJHQRPHQ RQGHU� HQ RYHUVFKULMGLQJHQ� ,Q KHW JHYDO YDQ HHQ

RQGHUVFKULMGLQJ PRHW KHW WKHRUHWLVFK FULWHULXP HHQ JURWHUH VWRUWFDSDFLWHLW DDQJHYHQ GDQ GH
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ZDDUQHPLQJ� ,Q KHW JHYDO YDQ HHQ RYHUVFKULMGLQJ PRHW KHW WKHRUHWLVFK VWRUWFULWHULXP MXLVW

NOHLQHU ]LMQ GDQ GH ZDDUJHQRPHQ VWRUWLQJ�

$OYRUHQV LQ WH JDDQ RS GH UHVXOWDWHQ YDQ GH YHUJHOLMNLQJ ]DO HHUVW GH RS]HW YDQ GH WDEHOOHQ

��� HQ ��� ZRUGHQ WRHJHOLFKW DDQ GH KDQG YDQ HHQ YRRUEHHOG� %HVFKRXZHQ ZH FHO � LQ WDEHO

��� GDQ JHOGW KLHUYRRU KHW YROJHQGH�

x ,Q GH HHUVWH ULM ZRUGHQ GH ZDDUJHQRPHQ NULWLVFKH VWRUWFDSDFLWHLW HQ GH UHOHYDQWH

PRUIRORJLVFKH ZDDUQHPLQJHQ JHNZDQWLILFHHUG� 8LW GH ZDDUQHPLQJHQ RYHU GH SHULRGH

��������� LV HHQ NULWLVFKH JUHQV YRRU VWRUWFDSDFLWHLW LQ JHXO *� �GH YORHGJHXO� GLH DOV

QHYHQYDDUZDWHU IXQJHHUW� QDDU YRUHQ JHNRPHQ� 'H NULWLVFKH VWRUWKRHYHHOKHLG LV

���0P
�
�MU� 'H ZDDUJHQRPHQ JHPLGGHOGH HURVLH� HQ VHGLPHQWDWLHVQHOKHGHQ LQ GH JHXOHQ

*� HQ *� JHGXUHQGH GH SHULRGH ��������� �LQ 0P
�
�MU� ZRUGHQ JHNZDQWLILFHHUG PHW GH

SDUDPHWHUV û9WRW� û9QDW HQ û9JHPLGGHOG �KHW JHPLGGHOGH YDQ û9WRW� û9QDW�� (HQ SRVLWLHI

JHWDO GXLGW RS VHGLPHQWDWLH� (HQ QHJDWLHI JHWDO EHWHNHQW HURVLH YDQ GH JHXO� $OV GH

SDUDPHWHUV û9WRW� HQ û9QDW HHQ WHJHQJHVWHOG WHNHQ KHEEHQ ]LMQ LQJUHSHQ VWXUHQG LQ GH

RQWZLNNHOLQJ JHZHHVW� $OV HHQ YDQ EHLGH SDUDPHWHUV QXO LV LQ HHQ JHXO ZDDU QHWWR

JHVWRUW ZRUGW� EHWHNHQW GDW HHQ NULWLVFKH JUHQV YRRU GH VWRUWFDSDFLWHLW�

x ,Q GH WZHH ULM ZRUGW KHW ��� VWRUWFULWHULXP� DDQJHGXLG DOV 6&���� YHUPHOG� 'H]H

ZDDUGHQ ]LMQ LQ KHW NDGHU YDQ GH VWXGLH YRRU GH /DQJH 7HUPLMQ 9LVLH XLWJHUHNHQG PHW

HHQ 'HOIW�'�PRGHO YDQ KHW 6FKHOGH HVWXDULXP �PHW ERGHPV XLW ���� HQ ����� HQ

YHUYROJHQV GRRU -HXNHQ ������ QDGHU JHDQDO\VHHUG �:LQWHUZHUS H�D� ����� ]LH RRN

ELMODJH $��

x ,Q GHUGH ULM YROJW GH DEVROXWH ZDDUGH YDQ KHW WKHRUHWLVFK VWRUWFULWHULXP YRRU GH JHXO �*�

RI *�� ZDDULQ JHVWRUW ZRUGW� +LHUYRRU LV GH JHPLGGHOGH ZDDUGH YRRU 6&��� JHEUXLNW�

,Q GH SUDNWLMN JDDW KHW RP GH ZDDUGH YDQ KHW QLHXZH VWRUWFULWHULXP �D ��������� +LHUELM

ZRUGW� FRQIRUP GH ULFKWOLMQHQ XLW SDUDJUDDI ������ HHQ JHPLGGHOGH ZDDUGH �RS EDVLV YDQ

9JHP� HQ HHQ ERYHQ� HQ RQGHUJUHQV� RS EDVLV YDQ û9QDW HQ û9WRW DDQJHJHYHQ� $OV KHW

WKHRUHWLVFK VWRUWFULWHULXP QHJDWLHI LV EHWHNHQW GDW HU LQ GH EHWUHIIHQGH JHXO QLHW KDG

PRJHQ ZRUGHQ JHVWRUW �]LH ELMYRRUEHHOG µRYHUVFKULMGLQJ FHO �¶��

x 7RW VORW ZRUGW LQ GH YLHUGH HQ ODDWVWH ULM GH JHOGLJKHLG YDQ KHW WKHRUHWLVFK VWRUWFULWHULXP

JHNZDOLILFHHUG� (HQ µ%¶ �EHYHVWLJLQJ� EHWHNHQW GDW KHW WKHRULVFK FULWHULXP GH

ZDDUQHPLQJHQ EHYHVWLJHQ� ,Q KHW JHYDO YDQ HHQ NULWLVFKH JUHQV JHHIW KHW WKHRUHWLVFK

FULWHULXP HHQ UDQJH ZDDUELQQHQ GH ZDDUQHPLQJ YDOW� LQ KHW JHYDO YDQ GH RQGHU� HQ

RYHUVFKULMGLQJHQ LQ WDEHO ��� YDOW GH ZDDUQHPLQJ MXLVW EXLWHQ WHQ PLQVWH WZHH ZDDUGHQ

YDQ KHW WKHRUHWLVFKH VWRUWFULWHULXP� (HQ µû9¶ �YHUZHUSHQ� EHWHNHQW GDW WKHRUHWLVFKH

ZDDUGH �LQFOXVLHI EDQGEUHHGWH� JURWHU RI NOHLQHU LV� (HQ µ"¶ ZRUGW JHEUXLNW RP DDQ WH

JHYHQ GDW HU� RP YHUVFKLOOHQGH UHGHQHQ� JHHQ XLWVOXLWVHO WH JHYHQ�

8LW GH YHUJHOLMNLQJ YDQ KHW WKHRUHWLVFK FULWHULXP PHW GH ZDDUQHPLQJHQ EOLMNW GDW KHW

WKHRUHWLVFK VWRUWFULWHULXP GH ZDDUQHPLQJHQ UHGHOLMNHUZLMV EHYHVWLJW� (FKWHU� GH EDQGEUHHGWH

RP GH WKHRUHWLVFKH ZDDUGH LV JURRW� ]RDOV YHUZDFKW �]LH ��������

'H JHOGLJKHLG YDQ WKHRUHWLVFK FULWHULXP LV UHODWLHI RQGXLGHOLMN ZDQQHHU KHW JDDW RP KHW

YDVWVWHOOHQ YDQ GH NULWLVFKH VWRUWFDSDFLWHLW� $OOHHQ YRRU GH UHFHQWH RQWZLNNHOLQJHQ LQ FHO �

JHHIW KHW FULWHULXP HHQ EHYHVWLJLQJ PHW HHQ YULM UXLPH PDUJH ��������0P
�
�MU RS EDVLV YDQ

û9WRW HQ û9JHP�� 9RRU FHO � JHHIW KHW VWRUWFULWHULXP HHQ YHHO WH JURWH VWRUWFDSDFLWHLW� 9RRU GH
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FHOOHQ �� � HQ � EHQDGHUW VOHFKWV ppQ YDQ GH GULH WKHRUHWLVFKH ZDDUGH �JHEDVHHUG RS û9WRW� GH

ZDDUQHPLQJ�

9RRU GH VLWXDWLHV ZDDULQ GH VWRUWFDSDFLWHLW YROJHQV GH ZDDUQHPLQJHQ LV RYHUVFKUHGHQ JHHIW

RRN KHW VWRUWFULWHULXP WHQ PLQVWH WZHH ZDDUGHQ �RS EDVLV YDQ û9WRW HQ û9JHP� GLH NOHLQHU ]LMQ

GDQ GH LQ GH SUDNWLMN XLWJHYRHUGH VWRUWLQJHQ ZDDUELM GH VWRUWFDSDFLWHLW LV RYHUVFKUHGHQ�

9RRU VLWXDWLHV ZDDUELM YROJHQV GH ZDDUQHPLQJHQ RQGHU GH PD[LPDOH VWRUWFDSDFLWHLW LV

JHVWRUW LV GH WKHRUHWLVFKH VWRUWFDSDFLWHLW� LQFOXVLHI RQGHUJUHQV� JURWHU GDQ GH JHVWRUWH

KRHYHHOKHLG VHGLPHQW�

7DEHO ��� 9HUJHOLMNLQJ YDQ WKHRUHWLVFK VWRUWFULWHULXP PHW ZDDUQHPLQJHQ ZDDUELM KHW VWRUWHQ LQ HHQ JHXO NULWLVFK

LV JHZHHVW LQ GH RQWZLNNHOLQJ YDQ GLH JHXO� *� JHXO �� *� JHXO �� (* HEJHXO� 9* YORHGJHXO�

6WRUWKRHYHHOKHGHQ HQ RQWZLNNHOLQJHQ LQ 0P��MU� (URVLH YDQ HHQ JHXO  QHJDWLHI JHWDO� VHGLPHQWDWLH  SRVLWLHI

JHWDO� 6&��� DEVROXWH ZDDUGH YDQ KHW ����VWRUWFULWHULXP �]LH -HXNHQ� ������ (YDOXDWLH YDQ KHW FULWHULXP� % 

EHYHVWLJHQ� " RQGXLGHOLMN� 9 YHUZHUSHQ�

.ULWLVFKH ZDDUGHQ

VWRUWFDSDFLWHLW

&HO �

9OLVVLQJHQ

&HO �

7HUQHX]HQ

&HO �

+DQVZHHUW

&HO �

9DONHQLVVH

&HO �

%DWK

&HO �

*UHQV

:DDUQHPLQJHQ

:DDU� *� RI *�"

6WRUWKRHYHHOKHLG

3HULRGH

2QWZLNNHOLQJ *�

û9WRW �0P
�
�MU�

û9QDW

û9JHP

2QWZLNNHOLQJ *�

û9WRW �0P
�
�MU�

û9QDW

û9JHP

*�

���

¶�� ± µ��

 (*

����

���

����

 9*

�

����

����

*�

���

¶�� ± µ��

 9*

�

����

�����

 (*

���

���

����

*�

���

¶�� �µ��

 (*

���

���

���

 9*

���

�

����

*�

���

¶�� ±µ��
D

 (*

����

���

����

 9*

�

����

����

%HUHNHQG 6&��� ������� ��������� ��������� ��������

6WRUWFULWHULXP

:DDUGH�

û9JHPLGGHOG

û9WRW

û9QDW

*�

���

���

���

*�

���

���

���

*�

���

���

���

*�

���

���

���

(YDOXDWLH FULWHULXP % 9 " "
D
'H WRHSDVEDDUKHLG YDQ KHW FHOOHQFRQFHSW YRRU GH]H FHO LQ GH SHULRGH QD ���� LV WZLMIHODFKWLJ GRRU GH

DDQOHJ YDQ HHQ OHLGDP WXVVHQ HE HQ YORHGJHXO LQ ����������
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7DEHO ��� 9HUJHOLMNLQJ YDQ WKHRUHWLVFK VWRUWFULWHULXP PHW ZDDUQHPLQJHQ ZDDUELM GH VWRUWFDSDFLWHLW ZRUGW

RYHUVFKUHGHQ HQ ZDDUELM HU EHQHGHQ GH NULWLHNH VWRUWFDSDFLWHLW LV JHVWRUW� 9RRU WRHOLFKWLQJ ]LH WHNVW HQ WDEHO ����

2YHUVFKULMGLQJ

VWRUWFDSDFLWHLW

&HO �

9OLVVLQJHQ

&HO �

7HUQHX]HQ

&HO �

+DQVZHHUW

&HO �

9DONHQLVVH

&HO �

%DWK

&HO �

*UHQV

:DDUQHPLQJHQ

:DDU� *� RI *�"

6WRUWKRHYHHOKHLG

3HULRGH

2QWZLNNHOLQJ *�

û9WRW �0P
�
�MU�

û9QDW

û9JHP
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û9WRW �0P
�
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û9QDW
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 9*
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%HQHGHQ NULWLVFKH

VWRUWFDSDFLWHLW

&HO �

9OLVVLQJHQ
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7HUQHX]HQ

&HO �

+DQVZHHUW
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9DONHQLVVH
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#
#
�� $�������������
��������

8LW GH YHUJHOLMNLQJ YDQ KHW QLHXZH WKHRUHWLVFKH VWRUWFULWHULXP PHW GH ZDDUQHPLQJHQ EOLMNW

GDW KHW VWRUWFULWHULXP GH ZDDUJHQRPHQ RQGHU� HQ RYHUVFKULMGLQJHQ EHYHVWLJW� 0HW EHWUHNNLQJ

WRW GH NULWLVFKH VWRUWFDSDFLWHLW LV GH RYHUHHQNRPVW WXVVHQ WKHRULH HQ ZDDUQHPLQJHQ PLQGHU

JRHG YDVW WH VWHOOHQ� 'LW LV LQKHUHQW DDQ GH JURWH RQ]HNHUKHLGVPDUJHV LQ GH WKHRUHWLVFKH

VWRUWFDSDFLWHLW HQ KHW NDUDNWHU YDQ HHQ NULWLVFKH ZDDUGH ZDDUELM JHHQ JURWH PDUJH SDVW�

8LW GH YHUJHOLMNLQJ EOLMNW YHUGHU GDW YRRUDO KHW JHEUXLN YDQ GH SDUDPHWHU û9QDW� KHW QLHW JRHG

EHNHQGH QDWXXUOLMNH HIIHFW� WRW WH KRJH WKHRUHWLVFKH VWRUWFDSDFLWHLWHQ OHLGW� 'LW LV JHHQ

RQYHUZDFKW UHVXOWDDW� =RDOV UHHGV HHUGHU JHVWHOG LV GLW ]RJHQDDPGH QDWXXUOLMNH HIIHFW �9WRW ±

QHWWR LQJUHSHQ� ]LH KRRIGVWXN �� ZDDUVFKLMQOLMN HHQ VRRUW ERYHQJUHQV� HHQ PD[LPDDO WH

YHUZDFKWHQ RQWZLNNHOLQJ ZDQQHHU HU QLHW ]RX ZRUGHQ JHVWRUW RI JHEDJJHUG LQ HHQ JHXO� 'H

YHUJHOLMNLQJ PHW GH ZDDUQHPLQJHQ JHHIW DDQ GDW YRRU KHW YDVWVWHOOHQ YDQ GH VWRUWFDSDFLWHLW�

YROVWDDQ NDQ ZRUGHQ PHW HHQ VWRUWFDSDFLWHLW JHEDVHHUG RS û9WRW HQ û9JHPLGGHOG� û9WRW JHHIW HHQ

RQGHUJUHQV YDQ GH VWRUWFDSDFLWHLW HQ û9JHPLGGHOG HHQ ERYHQJUHQV� 'H RQ]HNHUKHLGVPDUJH

�EDQGEUHHGWH� YDQ GH VWRUWFDSDFLWHLW QHHPW WRH QDDU PDWH GH LQJUHSHQ EHODQJULMNHU �JURWHU�

ZRUGHQ LQ GH PRUIRORJLVFKH RQWZLNNHOLQJ�

(HQ DQGHUH IDFWRU GLH HHQ H[WUD� QRJ QLHW WH NZDQWLILFHUHQ� RQ]HNHUKHLGVPDUJH LQ GH

WKHRUHWLVFKH VWRUWFDSDFLWHLW LQWURGXFHHUW� LV GH DEVROXWH ZDDUGH YDQ KHW ����VWRUWFULWHULXP

�6&��� LQ GH WDEHOOHQ ��� HQ ����� 'LW FULWHULXP LV EHSDDOG YRRU GH PRUIRORJLVFKH VLWXDWLHV

YDQ ���� HQ ����� +HW LV GH YUDDJ LQ KRHYHUUH GH DEVROXWH ZDDUGHQ YDQ GLW ����FULWHULXP

RRN YDQ WRHSDVVLQJ ]LMQ RS PRUIRORJLVFKH VLWXDWLHV YDQ ELMYRRUEHHOG ���������� 'H PHHVWH

PDFURFHOOHQ� RS FHO � QD� ]LMQ VLQGV ���� QHWWR YHUUXLPG� 'LW ]RX NXQQHQ EHWHNHQHQ GDW GH

DEVROXWH WUDQVSRUW� HQ VWRUWFDSDFLWHLW LQ GH ORRS GHU WLMG LV DIJHQRPHQ �HQ GDW YRRU RXGHUH

VLWXDWLHV GXV HHQ JURWHUH DEVROXWH ZDDUGH YRRU 6&��� PRHW ZRUGHQ JHKDQWHHUG�� 8LW GH

EHVFKLNEDUH EHUHNHQGH WUDQVSRUWFDSDFLWHLWHQ EOLMNW ELMYRRUEHHOG GDW LQ FHO � GH

WUDQVSRUWFDSDFLWHLW� HQ GXV GH ZDDUGH YDQ 6&���� WXVVHQ ���� HQ ���� PHW RUGH ��� LV

DIJHQRPHQ� (HQ JHYRHOLJKHLGVDQDO\VH PHW HHQ JHYDOLGHHUG PRUIRORJLVFK �'K RI �' PRGHO

NDQ GXLGHOLMNKHLG YHUVFKDIIHQ RYHU GH WH KDQWHUHQ PDUJHV LQ 6&����

�������
�����

:DW EHWHNHQHQ GH]H UHVXOWDWHQ YRRU KHW WRHSDVVHQ YDQ KHW &HOOHQFRQFHSW" +HW LV EHODQJULMN

JRHG WH UHDOLVHUHQ GDW KHW FHOOHQFRQFHSW JHHQ PRGHO LV ZDDUPHH MH YRRUVSHOOLQJHQ NXQW

PDNHQ� +HW LV HHQ ZDDUGHYRO FRQFHSW�LQVWUXPHQWDULXP ZDDUPHH EHOHLG YRRU

YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ NDQ ZRUGHQ JHDQDO\VHHUG HQ JHsYDOXHHUG� 2RN KHHIW KHW

FRQFHSW GH SRWHQWLH RP WH ZRUGHQ LQJH]HW ELM KHW IRUPXOHUHQ YDQ QLHXZ EHOHLG� +LHUELM LV

KHW HFKWHU QRRG]DNHOLMN RP QDDVW GH EHVFKLNEDUH KLVWRULVFKH ZDDUQHPLQJHQ� GLH GH EDVLV

YRUPHQ YRRU GH HYDOXDWLHV� WH EHVFKLNNHQ RYHU HHQ JRHG RSHUDWLRQHHO PRUIRORJLVFK

PRGHOOHQ�LQVWUXPHQWDULXP� ,PPHUV� GH JURWH RQEHNHQGH ELM KHW IRUPXOHUHQ YDQ QLHXZ

EHOHLG� RI KHW YRRUW]HWWHQ YDQ EHVWDDQG EHOHLG� LV GH WRHNRPVWLJH PRUIRORJLVFKH

RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP� 'H PDUJHV LQ GH WRHNRPVWLJH PRUIRORJLVFKH
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RQWZLNNHOLQJ PRHWHQ GDDURP ]R JRHG DOV PRJHOLMN EHNHQG ]LMQ� :DDUQHPLQJHQ� UHVXOWDWHQ

YDQ YHUVFKLOOHQGH W\SHQ PRUIRORJLVFKH PRGHOOHQ �:LQWHUZHUS HQ .X\SHU� ����� HQ KHW

FHOOHQFRQFHSW YRUPHQ VDPHQ HHQ VROLGH EDVLV YRRU KHW IRUPXOHUHQ YDQ HHQ QLHXZ

JHwQWHJUHHUG EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ�



(YDOXDWLH YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ =���� PDDUW ����

:/_'(/)7 +\GUDXOLFV � ² �

'� ����.������,

��,%%�	���
�����
�����

*%��)�����	

'
�� ��������	

+HW GRHO YDQ GLW KRRIGVWXN LV WZHHOHGLJ�

x +HW HYDOXHUHQ YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ ]RDOV GDW VLQGV

KHW EHJLQ YDQ GH WZHHGH YHUGLHSLQJ� LQ ����� YDQ NUDFKW LV�

x 2S EDVLV YDQ GH HYDOXDWLH DGYLVHUHQ KRH KHW EHOHLG NDQ ZRUGHQ DDQJHSDVW GDQ ZHO

YHUQLHXZG�

'
�� �,%��%����,%������.�������������00;

2S EDVLV YDQ GH YRRUJDDQGH KRRIGVWXNNHQ NDQ ZRUGHQ QDJHJDDQ LQ KRHYHUUH GH

VWRUWFDSDFLWHLW YDQ KHW JHXOV\VWHHP LQ GH FHOOHQ VLQGV ���� LV EHQXW� RQGHUVFKUHGHQ RI

RYHUVFKUHGHQ� +LHUELM ZRUGW JHEUXLN JHPDDNW YDQ GH ZDDUQHPLQJHQ HQ GH ZDDUGHQ YDQ GH

QLHXZH WKHRUHWLVFKH VWRUWFULWHULD�

7DEHO ��� JHHIW HHQ RYHU]LFKW YDQ GH JHJHYHQV YRRU GH HYDOXDWLH YDQ GH VWRUWFDSDFLWHLW LQ GH

PDFURFHOOHQ ZDDU VLQGV ���� JHVWRUW ZRUGW� 'H RS]HW YDQ GH]H WDEHO LV YHUJHOLMNEDDU PHW GH

WDEHOOHQ ��� HQ ���� 'H PDFURFHOOHQ � HQ � RQWEUHNHQ LQ GH]H WDEHO RPGDW HU LQ GLH FHOOHQ

QHWWR QLHW JHVWRUW LV JHGXUHQGH GH SHULRGH ����������

8LW GH WDEHO NRPHQ GH YROJHQGH SXQWHQ QDDU YRUHQ�

�� ,Q GH PDFURFHOOHQ � HQ � LV JHGXUHQGH GH SHULRGH ��������� DOOHHQ LQ GH YORHGJHXO

�*� LQ WDEHO ���� QHWWR JHVWRUW� ,Q EHLGH FHOOHQ LV GH VWRUWFDSDFLWHLW YDQ GH YORHGJHXO

RYHUVFKUHGHQ� û9QDW HQ û9WRW KHEEHQ HHQ WHJHQJHVWHOG WHNHQ� KHW WKHRUHWLVFK

VWRUWFULWHULXP LV NOHLQHU GDQ GH ZHUNHOLMN JHVWRUWH KRHYHHOKHLG�

�� ,Q FHO �� QDELM +DQVZHHUW� LV LQ GH HEJHXO �*�� YHU ERYHQ GH WKHRUHWLVFKH

VWRUWFDSDFLWHLW JHVWRUW� ,Q GH YORHGJHXO LV UXLP EHQHGHQ GH VWRUWFDSDFLWHLW JHVWRUW�

+LHUELM ZRUGHQ GH YROJHQGH RSPHUNLQJHQ JHPDDNW�

x ,Q GH HEJHXO KHEEHQ û9QDW HQ û9WRW KHW]HOIGH WHNHQ� 'LW VXJJHUHHUW� WHQ

RQUHFKWH� GDW HU LQ GH]H JHXO VSUDNH LV YDQ HHQ µQDWXXUOLMNH¶ VHGLPHQWDWLH�

YDQ ���� WRW ���� ZDV GH HEJHXO YDQ QDWXUH PLQ RI PHHU VWDELHO ZDDUELM HU

QDXZHOLMNV ZHUG JHVWRUW RI JHEDJJHUG LQ GH JHXO� 6LQGV GH YHUGLHSLQJ

ZRUGHQ DDQ]LHQOLMNH KRHYHHOKHGHQ VHGLPHQW LQ GH JHXO JHVWRUW GLH QLHW

ZRUGHQ RSJHUXLPG GRRU GH JHWLMVWURRP� +HW OLMNW HU ]HOIV RS GDW VWRUWLQJHQ

GH JHWLMVWURRP GHUPDWH KHEEHQ EHwQYORHG GDW GH VQHOKHGHQ LQ GH HEJHXO ]LMQ

DIJHQRPHQ ZDDUGRRU HHQ H[WUD VHGLPHQWDWLH LV RSJHWUHGHQ� 'H YORHGJHXO LV�

WHQ RS]LFKWH YDQ GH SHULRGH ���������� YHUVWHUNW JDDQ HURGHUHQ

ZDDUVFKLMQOLMN DOV UHDFWLH RS GH YHUDQGHULQJHQ LQ GH HEJHXO� 'H]H

YHUVFKLMQVHOHQ OLMNHQ RS HHQ ]LFK]HOI YHUVWHUNHQG SURFHV� ZDDUELM GH
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LQVWDQGKRXGLQJ YDQ GH HEJHXO� HQ GXV GH PDFURFHO� LQ KHW JHGLQJ NXQQHQ

NRPHQ�

x 1HPHQ ZH GH ZDDUQHPLQJHQ RYHU GH SHULRGH ��������� DOV EDVLV YRRU GH WH

KDQWHUHQ VWRUWFDSDFLWHLWHQ LQ GH SHULRGH ��������� GDQ ]RX KHW VWRUWDGYLHV

YROJHQV KHW WKHRUHWLVFK VWRUWFULWHULXP ]LMQ� JHHQ VWRUWLQJHQ LQ GH HEJHXO HQ

QHWWR ��� 0P
�
�MU VWRUWHQ LQ GH YORHGJHXO� 'XV GH WRWDOH KRHYHHO QHWWR JHVWRUW

PDWHULDDO LQ GH SHULRGH ��������� ZDV QLHW WH JURRW� PDDU GH YHUGHOLQJ RYHU

JHXOHQ ZDV YHUNHHUG�

�� ,Q FHO � LV YHUPRHGHOLMN EHQHGHQ GH VWRUWFDSDFLWHLW JHVWRUW� +RHYHHO SUHFLHV LV

PRHLOLMN WH ]HJJHQ GRRUGDW GH PDUJH LQ KHW VWRUWFULWHULXP HUJ JURRW LV� GH LQYORHG

YDQ LQJUHSHQ �EDJJHUHQ HQ ]DQGZLQQHQ� RS GH RQWZLNNHOLQJ YDQ GH HEJHXO LV

GUDVWLVFK WRHJHQRPHQ VLQGV GH ODDWVWH YHUGLHSLQJ� ,Q IHLWH EHSHUNW GH ]DQGZLQQLQJ

LQ GH HEJHXO �ODQJV SODDWUDQGHQ� GH VWRUWFDSDFLWHLW LQ GH YORHGJHXO�

�� 9ROJHQV KHW WKHRUHWLVFK VWRUWFULWHULXP LV GH QHWWR VWRUWFDSDFLWHLW LQ GH JHXOHQ ZDDU

JHVWRUW LV ��������0P
�
�MU� 'H VRP YDQ GH ZDDUJHQRPHQ QHWWR VWRUWLQJHQ LV NOHLQHU

GDQ ZDW HU EUXWR JHVWRUW LV� 0HW QDPH LQ GH YORHGJHXOHQ YDQ FHO � HQ � LV GH EUXWR

VWRUWLQJ EHGXLGHQG JURWHU GDQ GH QHWWR VWRUWLQJ� GRRUGDW HU LQ GH]HOIGH JHXO RRN

JHEDJJHUG ZRUGW �YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ��

7DEHO ��� (YDOXDWLH YDQ KHW VWRUWEHOHLG JHGXUHQGH GH SHULRGH ���������� � *� JHXO �� *� JHXO �� (* HEJHXO�

9* YORHGJHXO� 6WRUWKRHYHHOKHGHQ HQ RQWZLNNHOLQJHQ LQ 0P��MU� (URVLH YDQ HHQ JHXO  QHJDWLHI JHWDO�

VHGLPHQWDWLH  SRVLWLHI JHWDO� 6&��� DEVROXWH ZDDUGH YDQ KHW ����VWRUWFULWHULXP �]LH -HXNHQ� ������ (HQ

QHJDWLHYH ZDDUGH YDQ GH WKHRUHWLVFKH VWRUWFDSDFLWHLW EHWHNHQW HHQ VWRUWFDSDFLWHLW YDQ �� (YDOXDWLH YDQ KHW EHOHLG�

2 RYHUVFKULMGLQJ YDQ GH VWRUWFDSDFLWHLW� 5 QRJ UXLPWH YRRU VWRUWHQ�

&HO �

9OLVVLQJHQ

&HO �

7HUQHX]HQ

&HO �

+DQVZHHUW

&HO�

+DQVZHHUW

&HO �

9DONHQLVVH
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(YDOXDWLH EHOHLG 2 2 2 5 5"

6DPHQYDWWHQG NDQ ZRUGHQ JHFRQFOXGHHUG GDW LQ KHW JHELHG WXVVHQ 9OLVVLQJHQ HQ +DQVZHHUW

GH VWRUWFDSDFLWHLW JHGXUHQGH GH SHULRGH ��������� IRUV LV RYHUVFKUHGHQ� 0HW QDPH LQ KHW

PLGGHQGHHO� PDFURFHO �� OLMNW GLW WH OHLGHQ WRW JURWH PRUIRORJLVFKH YHUDQGHULQJHQ YDQ KHW
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JHXOV\VWHHP� 'H NDQV EHVWDDW GDW GLW JHXOV\VWHHP RQRPNHHUEDDU DDQ KHW NDQWHOHQ LV DOV

JHYROJ YDQ KHW VWRUWHQ� ,Q KHW RRVWHOLMN GHHO LV GH VWRUWFDSDFLWHLW EHGXLGHQG NOHLQHU� PDDU

ZRUGW GDDU QLHW RSWLPDDO EHQXW�

'
�� �%�.�,����	���,

������.���������.�����

'H UHVXOWDWHQ YDQ GH HYDOXDWLH YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ

JHYHQ DDQ GDW HU VHULHX]H NQHOSXQWHQ LQ KHW EHKHHU EHVWDDQ� 0HW QDPH GH RYHUVFKULMGLQJ YDQ

GH VWRUWFDSDFLWHLW HQ GDDURS YROJHQGH RQWZLNNHOLQJHQ LQ PDFURFHO �� QDELM +DQVZHHUW� ]LMQ

]RUJZHNNHQG�

2S EDVLV YDQ GH KXLGLJH NHQQLV YDQ KHW JHXOV\VWHHP HQ KHW &HOOHQFRQFHSW LV KHW QLHW

PRJHOLMN RP VWRUWFDSDFLWHLWHQ YDQ KHW JHXOV\VWHHP YRRU GH WRHNRPVW WH JHYHQ� ,PPHUV� GH

JURWH RQEHNHQGH ELM KHW IRUPXOHUHQ YDQ QLHXZ EHOHLG� RI KHW YRRUW]HWWHQ YDQ KHW EHVWDDQG

EHOHLG� LV GH WRHNRPVWLJH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP� 'H PDUJHV LQ GH

WRHNRPVWLJH PRUIRORJLVFKH RQWZLNNHOLQJ RQGHU LQYORHG YDQ LQJUHSHQ HQ QDWXXUOLMNH

SURFHVVHQ PRHWHQ GDDURP ]R JRHG DOV PRJHOLMN EHNHQG ]LMQ� +LHUYRRU PRHW KHW EHVWDDQGH

PRUIRORJLVFK PRGHO�LQVWUXPHQWDULXP ZRUGHQ XLWJHEUHLG �]LH KRRIGVWXN ��� :DQQHHU GH

VWRUWFDSDFLWHLWHQ ]RDOV EHSDDOG YRRU GH SHULRGH ��������� ZRUGHQ JHEUXLNW YRRU GH

WRHNRPVW� EHVWDDW KHW ULVLFR GDW KHW EHOHLG ELQQHQ DI]LHQEDUH WLMG ZHHU PRHW ZRUGHQ

ELMJHVWHOG� 7H PHHU RPGDW KHW JHXO�V\VWHHP ]LFK QRJ DDQ KHW DDQSDVVHQ LV DDQ HHQ

JURRWVFKDOLJH LQJUHHS� 9HUGHU VWDDW HQ YDOW HHQ QLHXZH JHwQWHJUHHUGH VWUDWHJLH YRRU VWRUWHQ

HQ ]DQGZLQQLQJ PHW GH JURRWWH YDQ KHW WH YHUZDFKWHQ EDJJHUEH]ZDDU� 2RN YRRU KHW

YRRUVSHOOHQ YDQ GLW EDJJHUEH]ZDDU EHVWDDW QRJ JHHQ JHYDOLGHHUG PRUIRORJLVFK PRGHO�

2S EDVLV YDQ GH KXLGLJH VWXGLH NXQQHQ GH YROJHQGH DDQEHYHOLQJHQ ZRUGHQ JHGDDQ�

�� :LM]LJ GH VWRUWVWUDWHJLH YDQ PDFURFHO � GRRU KHW QHWWR VWRUWHQ LQ GH HEJHXO 0LGGHOJDW WH

YHUSODDWVWHQ QDDU GH YORHGJHXO *DW YDQ 2VVHQLVVH� ZDDU GH NRPHQGH SDDU MDDU

ZDDUVFKLMQOLMN HHQ QHWWR VWRUWFDSDFLWHLW YDQ ���0P
�
�MU EHVFKLNEDDU LV� 9ROJ GH

RQWZLNNHOLQJHQ YDQ KHW JHXOV\VWHHP QDXZJH]HW� RRN QD ZLM]LJLQJ YDQ GH VWRUWVWUDWHJLH�

�� 2SHUDWLRQDOLVHHU KHW EHQRGLJGH PRUIRORJLVFK PRGHO�LQVWUXPHQWDULXP RS NRUWH WHUPLMQ

�]LH RRN SDUDJDUDDI ����� :DQQHHU GLW LQVWUXPHQWDULXP RSHUDWLRQHHO LV NXQQHQ RSWLPDOH

VWUDWHJLHsQ YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ ZRUGHQ RQWZLNNHOG� +LHUELM NDQ

RQGHU DQGHUH ZRUGHQ QDJHJDDQ�

x ,Q KRHYHUUH HU VSUDNH LV YDQ HHQ ]LFK]HOI YHUVWHUNHQG SURFHV LQ PDFURFHO � �QDELM

+DQVZHHUW�� HQ RS ZHONH ZLM]H GLW SURFHV QRJ NDQ ZRUGHQ EHwQYORHG�

x ,Q KRHYHUUH KHW VWRUWHQ LQ JURWH HEJHXOHQ� ]RDOV GH 3DV YDQ 7HUQHX]HQ LQ FHO ��

PRUIRORJLVFK PRJHOLMN � KDDOEDDU HQ ]LQYRO LV�

x ,Q KRHYHUUH HQ RS ZHONH ZLM]H KHW ]LQYRO LV RP GH JHFRQVWDWHHUGH UXLPWH YRRU

VWRUWHQ LQ KHW RRVWHOLMN GHHO WH EHQXWWHQ�

�� ,QWHJUHHU KHW EHOHLG YRRU VWRUWHQ HQ ]DQGZLQQLQJ ZDDU PRJHOLMN� 'LW EHWHNHQW KHW

FRQFHQWUHUHQ YDQ GH ]DQGZLQQLQJ QDELM VWRUWORFDWLHV HQ�RI KHW ZLQQHQ YDQ ]DQG RS

SODDWVHQ ZDDU DQGHUV JHEDJJHUG PRHW ZRUGHQ YRRU KHW YDDUJHXORQGHUKRXG�

�� *D QD RI GH EDJJHULQVSDQQLQJHQ YRRU KHW YDDUJHXORQGHUKRXG RPODDJ NXQQHQ� ]LMQ HU

SODDWVHQ ZDDU SUHYHQWLHI JHEDJJHUG ZRUGW HQ LV GLW QRGLJ� ELMYRRUEHHOG ODQJV

SODDWUDQGHQ" ,V KHW QRGLJ RP LQ FHO � HHQ YDDUJHXO WH RQGHUKRXGHQ GLH ��� PHWHU EUHHG

LV� WHUZLMO GH]H RS DQGHUH SODDWVHQ LQ GH :HVWHUVFKHOGH ��� WRW ��� PHWHU EUHHG LV"
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�� 0RQLWRULQJ YDQ PRUIRORJLVFKH RQWZLNNHOLQJHQ�

x 9ROJ QDXZJH]HW GH RQWZLNNHOLQJHQ YDQ GH LQGLYLGXHOH JHXOHQ LQ GH PDFURFHOOHQ

GRRU PLGGHO YDQ NZDQWLWDWLHYH DQDO\VHV ]RDOV JHSUHVHQWHHUG LQ YRRUOLJJHQGH VWXGLH�

2QGHUVWHXQ GH DQDO\VHV PHW UHVXOWDWHQ YDQ K\GURG\QDPLVFKH HQ PRUIRORJLVFK

PRGHOOHQ�

x 6SHHO DFWLHI LQ RS GH RQWZLNNHOLQJHQ YDQ GH NRUWVOXLWJHXOHQ LQ PDFURFHO � �GH

]RJHQDDPGH PHVRFHOOHQ �� %LMODJH $�� :DQQHHU GH QLHXZH NRUWVOXLWJHXO JRHG WRW

RQWZLNNHOLQJ LV JHNRPHQ ELHGW GH]H ZHOOLFKW ZHHU PRJHOLMNKHGHQ YRRU KHW VWRUWHQ

YDQ EDJJHUVSHFLH�

�� 0HW KHW RRJ RS KHW ]DQGZLQEHOHLG YHUGLHQW KHW DDQEHYHOLQJ RP QD WH JDDQ RI GH

ZDDUJHQRPHQ ]DQGH[SRUW VLQGV ���� NDQ ]LMQ YHURRU]DDNW GRRU GH ZLM]LJLQJ LQ KHW

]DQGZLQEHOHLG �]LH RRN %LMODJH (�� %HUHNHQLQJHQ PHW KHW RSHUDWLRQHOH PRUIRORJLVFKH

(67025) PRGHO NXQQHQ KHW EHQRGLJGH LQ]LFKW JHYHQ�

�� 2PGDW GH VWRUWFDSDFLWHLW YDQ KHW JHXOV\VWHHP LQ GH WLMG YDULHHUW LV HHQ IOH[LEHO

YHUJXQQLQJHQVWHOVHO ZHQVHOLMN� 'H IOH[LELOLWHLW ]RX WRW XLWGUXNNLQJ PRHWHQ NRPHQ LQ�

x GH PRJHOLMNKHLG RP GH PD[LPDOH VWRUWKRHYHHOKHLG SHU ORFDWLH WH NXQQHQ ZLM]LJHQ

JHGXUHQGH GH SHULRGH ZDDUYRRU GH YHUJXQQLQJ LV DIJHJHYHQ�

x KHW DDQZLM]HQ YDQ VWRUWORFDWLHV� GLH LQ JHYDO YDQ NQHOSXQWHQ LQ GH VWRUWFDSDFLWHLW YDQ

GH UHJXOLHUH ORFDWLHV� JHFRQWUROHHUG ZRUGHQ JHEUXLNW�

$OV HHQ GHUJHOLMNH IOH[LELOLWHLW QLHW KDDOEDDU LV� YHUGLHQW KHW� YDQXLW PRUIRORJLVFK

RRJSXQW� DDQEHYHOLQJ RP GH ORRSWLMG YDQ GH YHUJXQQLQJ WH YHUNRUWHQ WRW � MDDU�
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,Q GH]H VWXGLH LV JHNHNHQ QDDU GH PRUIRORJLVFKH RQWZLNNHOLQJ YDQ KHW SODDW�JHXO V\VWHHP LQ

GH :HVWHUVFKHOGH RQGHU LQYORHG YDQ QDWXXUOLMNH SURFHVVHQ HQ LQJUHSHQ GRRU GH PHQV

�EDJJHUHQ� VWRUWHQ HQ ]DQGZLQQLQJ�� +LHUELM LV JHEUXLN JHPDDNW YDQ KHW &HOOHQFRQFHSW YRRU

GH :HVWHUVFKHOGH� 0HW EHKXOS YDQ GH UHVXOWDWHQ ]LMQ GH WKHRUHWLVFKH VWRUWFULWHULD GLH ]LMQ

RSJHVWHOG P�E�Y� KHW &HOOHQFRQFHSW JHsYDOXHHUG HQ DDQJHSDVW YROJHQV GH QLHXZVWH

LQ]LFKWHQ� 9HUYROJHQV LV JHNHNHQ RI GH]H FULWHULD ]LMQ RYHUVFKUHGHQ RI GDW GH EHVFKLNEDUH

VWRUWFDSDFLWHLW QLHW JHKHHO LV EHQXW� $DQ GH KDQG YDQ GH UHVXOWDWHQ ]LMQ DGYLH]HQ HQ

DDQEHYHOLQJHQ RSJHVWHOG YRRU KHW YHUEHWHUHQ YDQ KHW KXLGLJH EDJJHU� HQ VWRUWEHOHLG LQ GH

:HVWHUVFKHOGH�

9
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,Q KHW &HOOHQFRQFHSW YRRU GH :HVWHUVFKHOGH ZRUGW KHW JHELHG RSJHGHHOG LQ � ]RJHQDDPGH

PDFURFHOOHQ� ,HGHUH FHO EHVWDDW XLW HHQ HE� HQ HHQ YORHGJHXO PHW GDDUWXVVHQ LQ HHQ SODDW� 3HU

FHO LV EHSDDOG ZDW GH YHUDQGHULQJ YDQ KHW WRWDOH �]DQG� YROXPH LV RS EDVLV YDQ

GLHSWHNDDUWHQ� 'LW LV GH ZDDUJHQRPHQ YROXPHYHUDQGHULQJ� 'DDUQDDVW LV YDVWJHVWHOG KRHYHHO

]DQG HU LV JHVWRUW RI JHEDJJHUG� +HW YHUVFKLO WXVVHQ ZDDUJHQRPHQ YROXPHYHUDQGHULQJ HQ GH

QHWWR KRHYHHOKHLG JHEDJJHUG RI JHVWRUW PDWHULDDO ZRUGW GH QDWXXUOLMNH YROXPHYHUDQGHULQJ

JHQRHPG�

8LW KHW YHUORRS LQ GH WLMG YDQ GH QHWWR YHUDQGHULQJ LQ KHW WRWDOH HQ KHW QDWXXUOLMNH YROXPHV

NDQ ZRUGHQ YDVWJHVWHOG KRH JURRW GH LQYORHG YDQ LQJUHSHQ LV JHZHHVW RS GH RQWZLNNHOLQJ

YDQ KHW V\VWHHP� 2P GH LQYORHG YDQ GH LQJUHSHQ RS KHW V\VWHHP WH NXQQHQ NDUDNWHULVHUHQ

ZRUGHQ YLHU NODVVHQ RQGHUVFKHLGHQ�

�� *HHQ LQYORHG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ HURVLH � VHGLPHQWDWLH ]LMQ HYHQ JURRW

HQ KHEEHQ KHW]HOIGH WHNHQ�

�� ,QYORHG� 'H ZDDUJHQRPHQ HQ µ QDWXXUOLMNH¶ RQWZLNNHOLQJ KHEEHQ KHW]HOIGH WHNHQ PDDU

]LMQ QLHW HYHQ JURRW�

�� .ULWLVFKH LQYORHG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ RQWZLNNHOLQJ ]LMQ QHW QLHW

WHJHQJHVWHOG DDQ HONDDU�

�� 6WXUHQG� 'H ZDDUJHQRPHQ HQ µQDWXXUOLMNH¶ HURVLH � VHGLPHQWDWLH KHEEHQ HHQ

WHJHQJHVWHOG WHNHQ�

$DQ GH KDQG YDQ VLWXDWLHV ZDDULQ HU VSUDNH LV YDQ HHQ NULWLVFKH LQYORHG NDQ GH NULWLVFKH� RI

PD[LPDOH VWRUWFDSDFLWHLW ZRUGHQ EHSDDOG YRRU HHQ JHXO HQ FHO�
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%LM GH RQGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW LV QDDU YRUHQ JHNRPHQ GDW GH DXWRQRPH

RQWZLNNHOLQJ YDQ HHQ FHO� RIWZHO QHWWR VHGLPHQWDWLH RI HURVLH� LQYORHG KHHIW RS GH

VWRUWFDSDFLWHLW YDQ GH JHXOHQ� 'LW EHWHNHQW GDW GH EHVWDDQGH VWRUWFULWHULD PRHWHQ ZRUGHQ

DDQJHSDVW� RPGDW ELM KHW DIOHLGHQ YDQ GH]H FULWHULD GH FHOOHQ GH FHOOHQ DOV PRUIRORJLVFK

FRQVWDQWH HHQKHGHQ ]LMQ EHVFKRXZG�

9RRU KHW EHSDOHQ YDQ KHW DXWRQRPH JHGUDJ LV KHW EHODQJULMN YDVW WH VWHOOHQ RS ZHONH

WLMGVFKDDO HU PRHW ZRUGHQ JHNHNHQ� 8LW GH EHVFKLNEDUH JHJHYHQV HQ GH WKHRUHWLVFKH

WLMGVFKDOHQ ZDDURS KHW NDQWHOHQ YDQ KHW JHXOV\VWHHP LQ GH :HVWHUVFKHOGH ]LFKWEDDU ZRUGW�

YROJW GDW HHQ SHULRGH YDQ � WRW �� MDDU ZHQVHOLMN LV�

(HQ JHXO NDQ VHGLPHQWHUHQ� HURGHUHQ RI VWDELHO EOLMYHQ ZDW EHWHNHQW GDW HU LQ HHQ FHO ]LFK �

YHUVFKLOOHQGH PRUIRORJLVFKH VLWXDWLHV NXQQHQ YRRUGRHQ� 0HW GH KXLGLJH NHQQLV OLMNW KHW QLHW

QRGLJ RP YRRU DOOH � VLWXDWLHV HHQ DSDUW VWRUWFULWHULXP RS WH VWHOOHQ� (U NDQ ZRUGHQ YROVWDDQ

PHW HHQ RQGHUVFKHLG WH PDNHQ WXVVHQ HHQ V\VWHHP GDW PRUIRORJLVFK QLHW YHUDQGHUW �VLWXDWLH

�� HQ HHQ GLH GDW ZHO GRHW� (HQ PRUIRORJLVFK QLHW YHUDQGHUHQG JHXOV\VWHHP NRPW LQ GH

SUDNWLMN QLHW YRRU�

9RRU HHQ V\VWHHP ZDDULQ ppQ RI EHLGH JHXOHQ HURGHUHQ HQ�RI VHGLPHQWHUHQ DOV JHYROJ YDQ

QDWXXUOLMNH SURFHVVHQ HQ�RI LQJUHSHQ ZRUGHQ GH YROJHQGH VWRUWFULWHULD YRRUJHVWHOG�

D� $OV HU LQ ppQ YDQ EHLGH JHXOHQ ZRUGW JHVWRUWLV KHW VWRUWFULWHULXP �VWRUWVWUDWHJLH ��

6&JHXO � 6&��� � û9 JHXO � � û9 JHXO � YRRU JHXO �� HQ

6&JHXO � 6&��� � û9JHXO � � û9 JHXO � YRRU JHXO ��

E� ,Q KHW JHYDO GDW LQ EHLGH JHXOHQ QHWWR ZRUGW JHVWRUW JHOGW DOV VWRUWFULWHULXP �VWUDWHJLH

���

6&JHXO � � JHXO � 6&JHXO� � 6&JHXO� ZDDUELM 6&JHXO� ! � HQ 6&JHXO� ! �

$OV YRRU ppQ YDQ EHLGH JHXOHQ KHW VWRUWFULWHULXP HHQ QHJDWLHYH ZDDUGH KHHIW NDQ HU

LQ GH EHWUHIIHQGH JHXO QLHW QHWWR ZRUGHQ JHVWRUW�

'H YUDDJ LV QX ZHONH SDUDPHWHU PRHW ZRUGHQ JHEUXLNW LQ ERYHQVWDDQGH VWRUWFULWHULD� û9WRW�

û9QDW� RI KHW JHPLGGHOGH YDQ GH WZHH û9JHPLGGHOG� ,Q GH 7DEHOOHQ ��� HQ ��� ZRUGHQ GH

QLHXZH VWRUWFULWHULD YHUJHOHNHQ PHW GH JHJHYHQV� +LHUXLW EOLMNW GDW KHW JHEUXLN YDQ GH

QDWXXUOLMNH YROXPH YHUDQGHULQJ û9QDW � WRW HUJ KRJH VWRUWFULWHULD OHLGW� 'H VWRUWFULWHULD GLH

]LMQ EHUHNHQG RS EDVLV YDQ GH WRWDOH RI GH JHPLGGHOGH YROXPH YHUDQGHULQJ OLMNHQ JRHG WH

NORSSHQ PHW GH ZDDUQHPLQJHQ�
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,Q +RRIGVWXN � ZRUGHQ GH ZDDUJHQRPHQ VWRUWKRHYHHOKHGHQ YHUJHOHNHQ PHW GH VWRUWFULWHULD

]RDOV EHSDDOG LQ GH +RRIGVWXN �� +LHUXLW EOLMNW GDW HU WRW ���� LQ GH ZHVWHOLMNH FHOOHQ YDQ

QDWXUH VSUDNH LV YDQ HHQ QHLJLQJ WRW NDQWHOHQ ZHONH ZRUGW WHJHQJHZHUNW GRRU GH LQJUHSHQ�

,Q GH RRVWHOLMNH FHOOHQ LV GH]H QDWXXUOLMNH QHLJLQJ HU RRN HQ ZRUGW GH]H YHUVWUHNW GRRU GH

LQJUHSHQ� 1D ���� PHW KHW QLHXZH EDJJHU� HQ VWRUWEHOHLG LV HU LQ GH RRVWHOLMN JHOHJHQ FHOOHQ

QLHW YHHO YHUDQGHUG� ,Q GH ZHVWHOLMNH FHOOHQ LV VSUDNH YDQ HHQ RYHUVFKULMGLQJ YDQ GH

VWRUWFDSDFLWHLW WHUZLMO HU LQ GH RRVWHOLMNH FHOOHQ QRJ UXLPWH LV� 'H JHYROJHQ YDQ GH

RYHUVFKULMGLQJ LQ KHW ZHVWHQ OLMNHQ EHKHHUVEDDU� +HW PLGGHQJHGHHOWH ELM +DQVZHHUW YHUWRRQW

RSQLHXZ HHQ QHLJLQJ WRW NDQWHOHQ� 'H JURWH YUDDJ LV RI GLW JHGUDJ RQRPNHHUEDDU LV RI QLHW

�]LH 7DEHO �����

,Q ��� ZRUGW HHQ DDQWDO DDQEHYHOLQJHQ JHGDDQ RP KHW KXLGLJH EHOHLG WH YHUEHWHUHQ� 2PGDW HU

RS GLW PRPHQW QRJ JHHQ PRUIRORJLVFK PRGHO LV YRRU GH :HVWHUVFKHOGH LV KHW PRHLOLMN RP GH

PRUIRORJLVFKH RQWZLNNHOLQJ WH YRRUVSHOOHQ� 'LW PDDNW GDW GH NDQV JURRW LV GDW NZDQWLWDWLHYH

DDQEHYHOLQJHQ RYHU HHQ NRUWH WHUPLMQ ZHHU PRHWHQ ZRUGHQ ELMJHVWHOG RPGDW GH

PRUIRORJLVFKH VLWXDWLH YHUDQGHUW RQGHU LQYORHG YDQ RQGHU DQGHUH KHW EDJJHUHQ HQ VWRUWHQ�

'DDURP KHEEHQ DOOH DDQEHYHOLQJHQ HHQ NZDOLWDWLHI NDUDNWHU�

2S EDVLV YDQ GH KXLGLJH VWXGLH NXQQHQ GH YROJHQGH DDQEHYHOLQJHQ ZRUGHQ JHGDDQ

�� :LM]LJ GH VWRUWVWUDWHJLH YDQ PDFURFHO � GRRU KHW QHWWR VWRUWHQ LQ GH HEJHXO 0LGGHOJDW WH

YHUSODDWVWHQ QDDU GH YORHGJHXO *DW YDQ 2VVHQLVVH� ZDDU GH NRPHQGH SDDU MDDU

ZDDUVFKLMQOLMN HHQ QHWWR VWRUWFDSDFLWHLW YDQ ���0P
�
�MU EHVFKLNEDDU LV� 9ROJ GH

RQWZLNNHOLQJHQ YDQ KHW JHXOV\VWHHP QDXZJH]HW� RRN QD ZLM]LJLQJ YDQ GH VWRUWVWUDWHJLH�

�� 2SHUDWLRQDOLVHHU KHW EHQRGLJGH PRUIRORJLVFK PRGHO�LQVWUXPHQWDULXP RS NRUWH WHUPLMQ

�]LH RRN SDUDJDUDDI ����� :DQQHHU GLW LQVWUXPHQWDULXP RSHUDWLRQHHO LV NXQQHQ RSWLPDOH

VWUDWHJLHsQ YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ ZRUGHQ RQWZLNNHOG� +LHUELM NDQ

RQGHU DQGHUH ZRUGHQ QDJHJDDQ�

x ,Q KRHYHUUH HU VSUDNH LV YDQ HHQ ]LFK]HOI YHUVWHUNHQG SURFHV LQ PDFURFHO � �QDELM

+DQVZHHUW�� HQ RS ZHONH ZLM]H GLW SURFHV QRJ NDQ ZRUGHQ EHwQYORHG�

x ,Q KRHYHUUH KHW VWRUWHQ LQ JURWH HEJHXOHQ� ]RDOV GH 3DV YDQ 7HUQHX]HQ LQ FHO ��

PRUIRORJLVFK PRJHOLMN � KDDOEDDU HQ ]LQYRO LV�

x ,Q KRHYHUUH HQ RS ZHONH ZLM]H KHW ]LQYRO LV RP GH JHFRQVWDWHHUGH UXLPWH YRRU

VWRUWHQ LQ KHW RRVWHOLMN GHHO WH EHQXWWHQ�

�� ,QWHJUHHU KHW EHOHLG YRRU VWRUWHQ HQ ]DQGZLQQLQJ ZDDU PRJHOLMN� 'LW EHWHNHQW KHW

FRQFHQWUHUHQ YDQ GH ]DQGZLQQLQJ QDELM VWRUWORFDWLHV HQ�RI KHW ZLQQHQ YDQ ]DQG RS

SODDWVHQ ZDDU DQGHUV JHEDJJHUG PRHW ZRUGHQ YRRU KHW YDDUJHXORQGHUKRXG�

�� *D QD RI GH EDJJHULQVSDQQLQJHQ YRRU KHW YDDUJHXORQGHUKRXG RPODDJ NXQQHQ� ]LMQ HU

SODDWVHQ ZDDU SUHYHQWLHI JHEDJJHUG ZRUGW HQ LV GLW QRGLJ� ELMYRRUEHHOG ODQJV

SODDWUDQGHQ" ,V KHW QRGLJ RP LQ FHO � HHQ YDDUJHXO WH RQGHUKRXGHQ GLH ��� PHWHU EUHHG

LV" ,V HHQ YDDUJHXO YDQ ���P RI ���P EUHHG QLHW YROGRHQGH� JHJHYHQ KHW IHLW GDW GH

YDDUJHXO ODQGZDDUWV YDQ %DWK ��� PHWHU EUHHG LV"

�� 0RQLWRULQJ YDQ PRUIRORJLVFKH RQWZLNNHOLQJHQ�

x 9ROJ QDXZJH]HW GH RQWZLNNHOLQJHQ YDQ GH LQGLYLGXHOH JHXOHQ LQ GH PDFURFHOOHQ

GRRU PLGGHO YDQ NZDQWLWDWLHYH DQDO\VHV ]RDOV JHSUHVHQWHHUG LQ YRRUOLJJHQGH VWXGLH�
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2QGHUVWHXQ GH DQDO\VHV PHW UHVXOWDWHQ YDQ K\GURG\QDPLVFKH HQ PRUIRORJLVFK

PRGHOOHQ�

x 6SHHO DFWLHI LQ RS GH RQWZLNNHOLQJHQ YDQ GH NRUWVOXLWJHXOHQ LQ PDFURFHO � �GH

]RJHQDDPGH PHVRFHOOHQ �� %LMODJH $�� :DQQHHU GH QLHXZH NRUWVOXLWJHXO JRHG WRW

RQWZLNNHOLQJ LV JHNRPHQ ELHGW GH]H ZHOOLFKW ZHHU PRJHOLMNKHGHQ YRRU KHW VWRUWHQ

YDQ EDJJHUVSHFLH�

�� 0HW KHW RRJ RS KHW ]DQGZLQEHOHLG YHUGLHQW KHW DDQEHYHOLQJ RP QD WH JDDQ RI GH

ZDDUJHQRPHQ ]DQGH[SRUW VLQGV ���� NDQ ]LMQ YHURRU]DDNW GRRU GH ZLM]LJLQJ LQ KHW

]DQGZLQEHOHLG �]LH RRN %LMODJH (�� %HUHNHQLQJHQ PHW KHW RSHUDWLRQHOH PRUIRORJLVFKH

(67025) PRGHO NXQQHQ KHW EHQRGLJGH LQ]LFKW JHYHQ�

�� 2PGDW GH VWRUWFDSDFLWHLW YDQ KHW JHXOV\VWHHP LQ GH WLMG YDULHHUW LV HHQ IOH[LEHO

YHUJXQQLQJHQVWHOVHO ZHQVHOLMN� 'H IOH[LELOLWHLW ]RX WRW XLWGUXNNLQJ PRHWHQ NRPHQ LQ�

x GH PRJHOLMNKHLG RP GH PD[LPDOH VWRUWKRHYHHOKHLG SHU ORFDWLH WH NXQQHQ ZLM]LJHQ

JHGXUHQGH GH SHULRGH ZDDUYRRU GH YHUJXQQLQJ LV DIJHJHYHQ�

x KHW DDQZLM]HQ YDQ VWRUWORFDWLHV� GLH LQ JHYDO YDQ NQHOSXQWHQ LQ GH VWRUWFDSDFLWHLW YDQ

GH UHJXOLHUH ORFDWLHV� JHFRQWUROHHUG ZRUGHQ JHEUXLNW�

$OV HHQ GHUJHOLMNH IOH[LELOLWHLW QLHW KDDOEDDU LV� YHUGLHQW KHW� YDQXLW PRUIRORJLVFK

RRJSXQW� DDQEHYHOLQJ RP GH ORRSWLMG YDQ GH YHUJXQQLQJ WH YHUNRUWHQ WRW � MDDU�
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8LW GH VWXGLH NXQQHQ GH YROJHQGH FRQFOXVLHV ZRUGHQ JHWURNNHQ�

�� 'H QLHXZH VWRUWFULWHULD NRPHQ RYHUHHQ PHW GH NULWLVFKH VWRUWYROXPHV GLH YROJHQ XLW GH

ZDDUJHQRPHQ YROXPHYHUDQGHULQJHQ� (FKWHU� GH EDQGEUHHGWHV ]LMQ RS GLW PRPHQW QRJ WH

JURRW RP GH SUHFLH]H ZDDUGH YDQ KHW VWRUWFULWHULXP WH NXQQHQ WRHWVHQ�

�� ,Q ZHVWHOLMNH FHOOHQ ZRUGW GH VWRUWFDSDFLWHLW RYHUVFKUHGHQ� 'H]H RYHUVFKULMGLQJHQ OLMNHQ

EHKHHUVEDDU PHW XLW]RQGHULQJ YDQ GH FHO ELM +DQVZHHUW� +LHU NDQ VSUDNH ]LMQ YDQ HHQ

RQRPNHHUEDDU SURFHV� (U ZRUGW GDQ RRN GULQJHQG JHDGYLVHHUG RP KHW QHWWR VWRUWHQ LQ GH

HEJHXO WH VWRSSHQ HQ WH YHUSODDWVHQ QDDU GH YORHGJHXO�

(U NDQ ZRUGHQ JHVWHOG GDW KHW FHOOHQFRQFHSW HHQ ZDDUGHYRO LQVWUXPHQW LV RP KHW EDJJHU HQ

VWRUW EHOHLG WH HYDOXHUHQ� =RQGHU HHQ PRUIRORJLVFK PRGHO YDQ GH :HVWHUVFKHOGH LV KHW DOOHHQ

PRJHOLMN RP YRRU HHQ WHUPLMQ YDQ KRRJXLW � WRW � MDDU DDQ WH JHYHQ KRH GLW EHOHLG HU

LGHDOLWHU XLW ]RX PRHWHQ ]LHQ�

9
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'H YROJHQGH DDQEHYHOLQJHQ ZRUGHQ JHGDDQ�

x 9RRU KHW HYDOXHUHQ YDQ QLHXZ EHOHLG LV HHQ JHYDOLGHHUG PRUIRORJLVFK PRGHO YDQ GH

:HVWHUVFKHOGH QRRG]DNHOLMN� 2P GH YUDJHQ HQ SUREOHPHQ PHW EHWUHNNLQJ WRW KHW

EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ WH NXQQHQ RSORVVHQ LV HHQ

RSHUDWLRQHHO PRGHOLQVWUXPHQWDULXP QRGLJ� 'LW LQVWUXPHQWDULXP ]RX PLQLPDDO

PRHWHQ EHVWDDQ XLW�

L� KHW EHVWDDQGH �' (67025) PRGHO� HQ�

LL� HHQ JHYDOLGHHUG �RSHUDWLRQHHO� PRUIRORJLVFKH �'K��' PRGHO� HQ

LLL� HHQ PRGHO YRRU KHW YRRUVSHOOHQ YDQ KHW EDJJHUEH]ZDDU RS HHQ GUHPSHO�
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:DQJ HQ -HXNHQ ������ EHVFKULMYHQ HHQ HHUVWH RS]HW YDQ HHQ PRGHO ]RDOV EHGRHOG RQGHU

LLL�� JHEDVHHUG RS KHW (67025)�SULQFLSH� 'RRU GLW PRGHO WH FRPELQHUHQ PHW HHQ

JHYDOLGHHUG �' SURFHV�JHRULHsQWHHUG PRUIRORJLVFK QHWZHUN PRGHO NXQQHQ GH PRUIRORJLVFKH

JHYROJHQ YHUVFKLOOHQGH EDJJHU� HQ VWRUWVWUDWHJLHsQ ZRUGHQ JHsYDOXHHUG� RP GH JHYROJHQ YDQ

KHW EHOHLG YRRU GH LQVWDQGKRXGLQJ YDQ KHW PHHUJHXOHQV\VWHHP HQ GH LQWHUJHWLMGHJHELHGHQ WH

NXQQHQ LQVFKDWWHQ� +HW PRGHO RQGHU SXQW LL ZRUGW QDDU YHUZDFKWLQJ RS NRUWH WHUPLMQ LQ KHW

NDGHU YDQ 5:6�SURMHNW =((.(11,6 RQWZLNNHOG� +HW LQVWUXPHQWDULXP RQGHU �LLL� ZRUGW LQ

KHW NDGHU YDQ GH VWUDWHJLVFKH P�H�U RQWZLNNHOG� 7RW VORW LV KHW ZHQVHOLMN RP GH

JHwGHDOLVHHUGH PRGHOOHQ �6FKXWWHODDUV HQ GH 6ZDUW� ����� YHUGHU WH RQWZLNNHOHQ �PHHQHPHQ

YDQ LQWHUJHWLMGHJHELHGHQ� HQ WH RSHUDWLRQDOLVHUHQ YRRU KHW 6FKHOGH�HVWXDULXP�

x ,Q GH KXLGLJH VWXGLH ]LMQ HHQ DDQWDO K\SRWKHVHQ JHQRHPG GLH PHW HHQ

PRGHOLQVWUXPHQWDULXP ]RDOV ERYHQ JHQRHPG NXQQHQ ZRUGHQ RQGHUERXZG� 'LW EHWUHIW

ELMYRRUEHHOG GH VDPHQKDQJ LQ GH RQWZLNNHOLQJ YDQ EHLGH JHXOHQ LQ FHO � ELM +DQVZHHUW�

x 'H DEVROXWH ZDDUGH YDQ KHW WKHRUHWLVFK ����FULWHULXP ]RDOV KHW QX ZRUGW JHEUXLNW LV

EHSDDOG P�E�Y� HHQ JHYDOLGHHUG ZDWHUEHZHJLQJVPRGHO� 'H EHUHNHQGH ]DQGWUDQVSRUWHQ

YDQXLW GH ZDWHUEHZHJLQJ ]LMQ QLHW JHWRHWVW DDQ GH KDQG YDQ GH GDDUXLWYROJHQGH

PRUIRORJLVFKH RQWZLNNHOLQJHQ� 0HW HHQ PRGHOLQVWUXPHQWDULXP ]RDOV ERYHQ JHQRHPG

]RX GH DEVROXWH ZDDUGH GDDURP PRHWHQ ZRUGHQ JHYHULILHHUG�

x 8LW GH]H VWXGLH EOLMNW GDW KHW &HOOHQFRQFHSW RS HHQ DDQWDO SXQWHQ QRJ YHUEHWHUG NDQ

ZRUGHQ� 'LW EHWUHIW PHW QDPH GH LQYORHG YDQ GH DXWRQRPH RQWZLNNHOLQJ YDQ HHQ JHXO HQ

GH YHUVFKLOOHQ LQ GH PRUIRORJLH WXVVHQ GH HEJHXO HQ GH YORHGJHXO� RS GH DEVROXWH HQ

UHODWLHYH JURRWWH YDQ GH VWRUWFDSDFLWHLW� 'DDUQDDVW YHUGLHQW KHW DDQEHYHOLQJ RP QD WH

JDDQ RI KHW WKHRUHWLVFK VWRUWFULWHULXP NDQ ZRUGHQ JHUHODWHHUG DDQ GH �EUXWR�

WUDQVSRUWFDSDFLWHLW GRRU HHQ JHXO L�S�Y� GH PDFURFHO DOV JHKHHO�

x 2P GH HYHQWXHOH LQYORHG YDQ GH ZLM]LJLQJ YDQ KHW ]DQGZLQEHOHLG RS GH VHGLPHQW

LPSRUW�H[SRUW YDQ GH :HVWHUVFKHOGH WH EHNLMNHQ ]RXGHQ PRGHO EHUHNHQLQJHQ PHW

(67025) PRHWHQ ZRUGHQ XLWJHYRHUG�
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%UD\� 5�1� $�'� %DWHV� -�0� /DQG ������� 'UHGJLQJ� $ KDQGERRN IRU HQJLQHHUV� 1HZ <RUN� -RKQ :LOH\�

'HNNHU� /� ������ *HWLMVLPXODWLH 6FDOZHVW ERGHP ���� �LQWHUQ 5:6�PHPR� G�G� � VHSWHPEHU ������

5LMNVZDWHUVWDDW� 'LUHFWLH =HHODQG�

'H -RQJ� -�(�$� ������ =DQGEDODQV :HVWHUVFKHOGH HQ PRQGLQJ� 3HULRGH ���������� 5LMNVZDWHUVWDDW 'LUHFWLH

=HHODQG 1RWLWLH 1:/�������

-HXNHQ� 0�&�-�/� ������� 2Q WKH PRUSKRORJLF EHKDYLRXU RI WLGDO FKDQQHOV LQ WKH :HVWHUVFKHOGH HVWXDU\�

3URHIVFKULIW 8QLYHUVLWHLW 8WUHFKW�

-HXNHQ� 0�&�-�/�� ,� 7DQF]RV� 3� 7KRROHQ� 0�$�*� YDQ +HOYHUW� 0� 5R]HPHLMHU� =�%� :DQJ �������

2QGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW :HVWHUVFKHOGH DOV LQVWUXPHQW YRRU EHOHLG HQ EHKHHU� :/_'HOIW

+\GUDXOLFV� UDSSRUW ]�����]�����

.ULMJHU� *� 0� ����� +HW YHUGURQNHQ ODQG YDQ 6DHIWLQJKH NRPW ZHHU ERYHQ ZDWHU� :HUNGRFXPHQW *::6�

������[� 5:6� '*:

.ULMJHU� *� 0� ����� +HW YHUGURQNHQ ODQG YDQ 6DHIWLQJKH NRPW ZHHU ERYHQ ZDWHU� :HUNGRFXPHQW *::6�

������[� 5:6� '*:

5LMNVZDWHUVWDDW ������� 0LOLHXDVSHFWHQVWXGLH %DJJHUVSHFLHVWRUW :HVWHUVFKHOGH� 5LMNVZDWHUVWDDW� 'LUHFWLH

=HHODQG� 0LGGHOEXUJ�

5LMNVZDWHUVWDDW ������� =DQG LQ GH +DQG� %HOHLGVSODQ =DQGZLQLQJ :HVWHUVFKHOGH ���������� 1RWD 1:/�������

'LUHFWLH =HHODQG�

5LMNVZDWHUVWDDW 'LUHFWLH =HHODQG HQ 0LQLVWHULH YDQ GH 9ODDPVH *HPHHQVFKDS ������ /DQJHWHUPLMQYLVLH 6FKHOGH�

HVWXDULXP�

6FKXWWHODDUV� +�0� HQ +�(� GH 6ZDUW ������ 0XOWLSOH PRUSKRG\QDPLF HTXLOLEULD RI WLGDO HPED\PHQWV� -RXUQDO RI

*HRSK\VLFDO 5HVHDUFK� YRO«

8LW GHQ %RJDDUG� /�$�� ����� 5HVXOWDWHQ ]DQGEDODQV :HVWHUVFKHOGH ���������� 8QLYHUVLWHLW 8WUHFKW ,PDX�

UDSSRUW 5������

8LW GHQ %RJDDUG� /�$�� ����� 5HVXOWDWHQ ]DQGEDODQV :HVWHUVFKHOGH ���������� 8QLYHUVLWHLW 8WUHFKW ,PDX�

UDSSRUW 5������

9DQ GHU 0DOH� .� ������� $QDO\VH YDQ GH LQKRXGV� HQ RSSHUYODNWHRQWZLNNOHLQJ YDQ JHXOHQ� SODWHQ HQ VOLNNHQ LQ

GH :HVWHUVFKHOGH WXVVHQ ���������� &RQFHSW UDSSRUW� 5,.=

9DQ .HUFNKRYHQ� -� '�0� ������� 0RUSKRORJLFDO PRGHOOLQJ RI HEE DQG IORRG FKDQQHO V\VWHPV LQ HVWXDULHV�

$IVWXGHHUUDSSRUW� )DFXOWHLW YDQ &LYLHOH 7HFKQLHN� 78 'HOIW�

:DQJ =�%� � 3�0�&� 7KRROHQ� 5�-� )RNNLQN ������� 6WXGLH QDDU GH PRUIRORJLVFKH HIIHFWHQ YDQ VWRUWHQ HQ

EDJJHUHQ LQ GH :HVWHUVFKHOGH� 7HQ EHKRHYH YDQ 0(5 VWRUWHQ JHEDJJHUG PDWHULDDO� 5DSSRUW =�����

:/_'HOIW +\GUDXOLFV�

:DQJ =�%�� 0� GH 9ULHV� 5�-� )RNNLQN� $� /DQJHUDN ������� 6WDELOLW\ RI ULYHU ELIXUFDWLRQV LQ �'

PRUSKRG\QDPLF PRGHOV� -RXUQDO RI +\GUDXOLF UHVHDUFK� 9RO ��� 1R ��

:DQJ� =�%� ������� $ YDOLGDWLRQ DQG LPSURYHPHQW RI WKH FHOO�FRQFHSW� WKH LQIOXHQFH RI D IORRG�HEE FLUFXODWLRQ

RQ WKH GXPSLQJ FDSDFLW\� :/_'HOIW +\GUDXOLFV� FRQFHSW�UDSSRUW =����

:DQJ� =�%� HQ 0�&�-�/� -HXNHQ� ����� %DJJHUEH]ZDDU YDQZHJH YDDUJHXORQGHUKRXG HQ DFWXDOLVHULQJ YDQ GH

VWRUWFDSDFLWHLW LQ GH :HVWHUVFKHOGH RS EDVLV YDQ KHW RQGHUERXZGH &HOOHQFRQFHSW� 0HPR :/_'HOIW

+\GUDXOLFV� QRYHPEHU �����

:DQJ� =�%� HQ 7K� YDQ GHU .DDLM ������� 0RUSKRG\QDPLF GHYHORSPHQW RI VHFRQGDU\ FKDQQHO V\VWHPV DORQJ

5KLQH EUDQFKHV LQ 7KH 1HWKHUODQGV� 5DSSRUW 4����� :/_'HOIW +\GUDXOLFV�

:DQJ� =�%�� 3�7� 7KRROHQ� ,� 7DQF]RV� ���� 2QGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW :HVWHUVFKHOGH DOV LQVWUXPHQW

YRRU EHOHLG HQ EHKHHU� 7RHWVLQJ YDQ DDQDPHV PHW 62%(. EHUHNHQLQJHQ� :/ _ 'HOIW +\GUDXOLFV

UDSSRUW =����� FRILQDQFLHULQJ GRHOVXEVLVLGH =���� GRRU 5,.=0�
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:DQJ� =�%�� 3�7� 7KRROHQ� ,� 7DQF]RV� ���� 2QGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW :HVWHUVFKHOGH DOV LQVWUXPHQW

YRRU EHOHLG HQ EHKHHU� 7RHWVLQJ YDQ DDQDPHV PHW 62%(. EHUHNHQLQJHQ� :/_'HOIW +\GUDXOLFV UDSSRUW

=����� FR�ILQDQFLHULQJ GRHOVXEVLVLGH =���� GRRU 5,.=0�

:LQWHUZHUS� -�&� HQ .� .X\SHU ������ 0RUIRORJLVFK PRGHO :HVWHUVFKHOGH� YHUNHQQHQGH VWXGLH QDDU

RSHUDWLRQDOLVHULQJ� :/ _ GHOIW K\GUDXOLFV� UDSSRUW =�����

:LQWHUZHUS� -�&�� 0�&�-�/� -HXNHQ� 0�$�*� YDQ +HOYHUW� &� .X\SHU� $� YDQ GHU 6SHN� 0�-�)� 6WLYH� 3�0�&�

7KRROHQ HQ =�%� :DQJ ������� /DQJH 7HUPLMQYLVLH 6FKHOGH�HVWXDULXP FOXVWHU PRUIRORJLH �� GHOHQ��

:/_'HOIW +\GUDXOLFV�
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+HW FHOOHQFRQFHSW LV HHQ VFKHPDWLVDWLH HQ DJJUHJDWLH YDQ GH PRUIRORJLH HQ

WUDQVSRUWFDSDFLWHLW LQ KHW JHXOV\VWHHP YDQ GH :HVWHUVFKHOGH RP GH LQYORHG YDQ VWRUWHQ HQ

EDJJHUHQ RS GH VWDELOLWHLW YDQ GDW JHXOV\VWHHP WH NXQQHQ EHVWXGHUHQ� 'LW EHWHNHQW GDW KHW

FRQFHSW LQ HVVHQWLH XLW WZHH RQGHUGHOHQ EHVWDDW� HHQ VFKHPDWLVDWLH YDQ KHW V\VWHHP YDQ

JHXOHQ HQ SODWHQ HQ HHQ VWDELOLWHLWDQDO\VH YDQ KHW JHVFKHPDWLVHHUGH JHXOV\VWHHP� %HLGHQ

]XOOHQ LQ GH YROJHQGH SDUDJUDIHQ NRUW ZRUGHQ WRHJHOLFKW� 7RW VORW ZRUGW HHQ RYHU]LFKW

JHJHYHQ YDQ GH VWRUWFDSDFLWHLW LQ GH :HVWHUVFKHOGH�

����3%���%����,%������	������%%���+����3

'H :HVWHUVFKHOGH ZRUGW JHNHQPHUNW GRRU HHQ PRRL UHJHOPDWLJ SDWURRQ YDQ JHXOHQ HQ

SODWHQ� 0RUIRORJLVFK JH]LHQ NXQQHQ GH]H JHXOHQ ZRUGHQ RQGHUYHUGHHOG LQ HE� HQ

YORHGJHXOHQ� +HW RQGHUVFKHLG WXVVHQ HE� HQ YORHGJHXOHQ LV JHEDVHHUG RS GH OLJJLQJ YDQ GH

GUHPSHO �RQGLHSWH� LQ GH JHXOHQ� YORHGJHXOHQ KHEEHQ ODQGZDDUWV HHQ GUHPSHO� HEJHXOHQ

KHEEHQ ]HHZDDUWV HHQ GUHPSHO �9DQ 9HHQ� ������ 'DDUQDDVW NXQQHQ GH JHXOHQ� LQ

GHHOJHELHGHQ YDQ GH :HVWHUVFKHOGH� ZRUGHQ RQGHUYHUGHHOG LQ JURWH KRRIGJHXOHQ HQ NOHLQHUH

NRUWVOXLWJHXOHQ� 'H]H KRRIGJHXOHQ HQ NRUWVOXLWJHXOHQ YRUPHQ VDPHQ HHQ UHJHOPDWLJ

UHSHWHUHQG SDWURRQ GDW ZRUGW DDQJHGXLG DOV HVWXDULHQH VHFWLH RI ERFKWJURHS �]LH )LJ� ��

-HXNHQ� ������ (HQ HVWXDULHQH VHFWLH EHVWDDW XLW HHQ JURWH JHNURPGH HEJHXO PHW GDDUQDDVW

HHQ UHFKWH YORHGJHXO� 'H]H JHXOHQ ZRUGHQ PHHVWDO JHVFKHLGHQ GRRU ODQJJHUHNWH

SODDWJHELHGHQ HQ PHW HONDDU YHUERQGHQ GRRU GH NOHLQHUH NRUWVOXLWJHXOHQ� ,HGHUH VHFWLH ZRUGW

JHNHQPHUNW GRRU HHQ HLJHQ JHGUDJ� 'LW EHWHNHQW GDW GH ERFKWJURHS DOV HHQ DSDUWH

PRUIRORJLVFKH HHQKHLG NDQ ZRUGHQ EHVFKRXZG �-HXNHQ� ������

)LJXXU � 0RUIRORJLVFKH VFKHPDWLVDWLH YDQ KHW JHXOV\VWHHP LQ GH :HVWHUVFKHOGH �-HXNHQ� ������
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2S GH]H PDQLHUHQ YDQ KHW VFKHPDWLVHUHQ YDQ KHW V\VWHHP YDQ JHXOHQ HQ SODWHQ LV LQ KHW

NDGHU YDQ GH /79�VWXGLH YRRUWJHERUGXXUG �:LQWHUZHUS H�D�� ������ +HW V\VWHHP YDQ JHXOHQ

LV JHVFKHPDWLVHHUG DOV HHQ NHWWLQJ YDQ PRUIRORJLVFKH FHOOHQ �)LJ� �� RS EDVLV YDQ EHUHNHQGH

JHWLM�JHPLGGHOGH ]DQGWUDQVSRUWHQ HQ KHW PRUIRORJLVFKH RQGHUVFKHLG WXVVHQ JURWH HQ NOHLQH

HE� HQ YORHGJHXOHQ� ,HGHUH FHO EHVWDDW XLW HHQ HEJHGRPLQHHUGH �HE�JHXO� HHQ

YORHGJHGRPLQHHUGH �YORHG�JHXO PHW GDDU WXVVHQ HHQ SODDW� 'H JURWH JHXOHQ �KRRIGJHXOHQ�

YRUPHQ GH PDFUR�FHOOHQ� 'H PHVR�FHOOHQ ]LMQ JHDVVRFLHHUG PHW GH NOHLQHUH JHXOHQ RI

LQVFKDULQJHQ� (HQ DDQWDO YDQ GH]H PHVR�FHOOHQ YDOW VDPHQ PHW GH HHUGHU JHQRHPGH

NRUWVOXLWJHXOHQ �FHO �� �D�G� )LJ� ��� (HQ EHODQJULMNH EDVLV K\SRWKHVH LQ GLW FHOOHQFRQFHSW LV

GDW KHW V\VWHHP YDQ PDFUR HQ PHVR�FHOOHQ EOLMIW EHVWDDQ ]RODQJ GH LQGLYLGXHOH PDFUR�FHOOHQ

LQ VWDQG EOLMYHQ�

)LJXXU � 0DFUR� HQ PHVRFHOOHQ LQ GH :HVWHUVFKHOGH �:LQWHUZHUS H�D�� ������ *HXOHQ LQ GH PDFUR�FHOOHQ� &HO � 

+RQWH� XLWORRS :LHOLQJHQ HQ �(E�6FKDDU YDQ GH 6SLMNHUSODDW� FHO �  (YHULQJHQ� 3DV YDQ 7HUQHX]HQ� FHO � 

0LGGHOJDW� *DW YDQ 2VVHQLVVH� FHO � =XLGHUJDW � 2YHUORRS YDQ 9DONHQLVVH� 6FKDDU YDQ

:DDUGH�9DONHQLVVH�=LPPHUPDQJHXO� FHO � 1DXZ YDQ %DWK� 6FKDDU YDQ GH 1RRUG� FHO � 9DDUZDWHU ERYHQ %DWK

� $SSHO]DN�

��%.���������%�%�+��

'H VWDELOLWHLW YDQ GH PRUIRORJLVFKH FHO YHUWRRQW YHHO RYHUHHQNRPVWHQ PHW HHQ

ULYLHUVSOLWVLQJ� ZDDUELM HHQ JHXO ]LFK VSOLWVW LQ WZHH NOHLQHUH JHXOHQ� WLMGHQV HE LV KHW

ODQGZDDUWVH GHHO YDQ GH FHO HHQ VSOLWVLQJ HQ KHW ]HHZDDUWVH GHHO HHQ VDPHQYORHLLQJ� 7LMGHQV

YORHG WUHHGW GH WHJHQRYHUJHVWHOGH VLWXDWLH RS� 'H VWDELOLWHLW YDQ GHUJHOLMNH VSOLWVLQJHQ ZRUGW

EHSDDOG GRRU GH YHUGHOLQJ YDQ KHW VHGLPHQWWUDQVSRUW DOV JHYROJ YDQ ORFDOH GULH�

GLPHQVLRQDOH VWURRPYHUVFKLMQVHOHQ� ,Q �'�PRGHOOHQ ZRUGW GH YHUGHOLQJ YDQ KHW VHGLPHQW

WUDQVSRUW HQ GH VWDELOLWHLW YDQ HHQ VSOLVWLQJVSXQW JHPRGHOOHHUG GRRU PLGGHO YDQ HHQ

]RJHQDDPGH NQRRSSXQWUHODWLH� 9HOG� HQ ODERUDWRULXPRQGHU]RHN HQ DQDO\VHV YDQ �'�QHWZHUN

PRGHOOHQ JHYHQ DDQ GDW GH YROJHQGH NQRRSSXQWUHODWLH KHW PHHVW JHVFKLNW LV YRRU KHW

PRGHOOHUHQ YDQ GHUJHOLMNH VSOLWVLQJHQ �:DQJ H�D�� ����� )RNNLQN H�D�� ������
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+LHULQ LV N HHQ GLPHQVLHOR]H FRsIILFLsQW 6�� 6� KHW VHGLPHQWWUDQVSRUW LQ GH JHXOHQ � HQ �� %��

%� GH EUHHGWH YDQ GH JHXOHQ HQ 4� HQ 4� GH ZDWHUDIYRHU GRRU GH WZHH JHXOHQ�

,Q KHW YHUOHGHQ ]LMQ YHUVFKLOOHQGH VWXGLHV XLWJHYRHUG QDDU GH VWDELOLWHLW YDQ ULYLHUVSOLWVLQJHQ

� ]LH ELMY� :DQJ H�D�� ����� :DQJ HQ 9DQ GHU .DDLM� ������ 8LW GH]H VWXGLHV LV JHEOHNHQ GDW

GH NQRRSSXQWUHODWLH HHQ JURWH LQYORHG KHHIW RS GH VWDELOLWHLW YDQ HHQ �ULYLHU�VSOLWVLQJ� 9RRU

JURWH ZDDUGHQ YDQ N LV GH VSOLWVLQJ VWDELHO� %HLGH JHXOHQ EOLMYHQ RSHQ� 9RRU NOHLQH ZDDUGHQ

LV GH VSOLWVLQJ LQVWDELHO� HHQ YDQ GH JHXOHQ YHU]DQGW� :DQQHHU KHW VHGLPHQW WUDQVSRUW

HYHQUHGLJ LV PHW HHQ PDFKW Q YDQ GH VQHOKHLG LV GH NULWLVFKH JUHQV YRRU N JHOLMN DDQ Q���

9RRU GH (QJHOXQG�+DQVHQ WUDQVSRUWIRUPXOHULQJ EHWHNHQW GLW GDW GH NULWLVFKH N�ZDDUGH

JHOLMN LV DDQ ����

'H DQDO\VHV YRRU ULYLHUVSOLWVLQJHQ KHEEHQ EHWUHNNLQJ RS VWDWLRQDLUH ULYLHUVWURPLQJHQ� 2P

GH FRQFOXVLHV YRRU ULYLHUVSOLWVLQJHQ WH NXQQHQ YHUWDOHQ QDDU QLHW�VWDWLRQDLUH JHWLMV\VWHPHQ

ZRUGW DDQJHQRPHQ GDW GH WRWDOH WUDQVSRUW FDSDFLWHLW JHGXUHQGH ppQ JHWLM YHUJHOLMNEDDU LV

PHW GH WUDQVSRUWFDSDFLWHLW LQ KHW ULYLHUV\VWHHP� 'LW EHWHNHQW GDW KHW WRWDOH LQVWDQWDQH

VHGLPHQWWUDQVSRUW EHSDOHQG LV YRRU GH VWDELOLWHLW YDQ KHW HE�YORHGJHXOV\VWHHP HQ QLHW ]R]HHU

KHW UHVLGXHOH VHGLPHQWWUDQVSRUW� 2S EDVLV YDQ GH]H DDQQDPH ]LMQ LQ KHW NDGHU YDQ GH 0LOLHX

$VSHFWHQ 6WXGLH �5:6� ����� HQ GH VWXGLH YRRU GH /79 VWDELOLWHLWV�DQDO\VHV XLWJHYRHUG

YRRU KHW JHXOV\VWHHP LQ GH :HVWHUVFKHOGH GLH YHUJHOLMNEDDU ]LMQ PHW GH WKHRUHWLVFKH

DQDO\VHV YRRU ULYLHUVSOLWVLQJHQ� %HODQJULMNVWH YHUVFKLO LV GDW GH LQYORHG YDQ EDJJHUHQ HQ

VWRUWHQ LV PHHJHQRPHQ GRRU KHW WRHYRHJHQ YDQ EURQ� HQ SXWWHUPHQ LQ GH PRUIRG\QDPLVFKH

YHUJHOLMNLQJHQ �:DQJ H�D�� ����� :LQWHUZHUS H�D�� ������ 7LMGHQV GH /79 VWXGLH LV WHYHQV GH

LQWHUDFWLH WXVVHQ JHXOHQ HQ SODWHQ RS HHQ YHUHHQYRXGLJGH PDQLHU JHPRGHOOHHUG� +HW GRHO

YDQ GH]H DQDO\VHV ZDV GULHOHGLJ�

x 1DJDDQ RI EDJJHUHQ HQ VWRUWHQ GH VWDELOLWHLW YDQ HHQ PRUIRORJLVFKH FHO EHwQYORHGW�

x $OV GDW KHW JHYDO LV� QDJDDQ ELM ZHONH RPYDQJ YDQ EDJJHUHQ HQ VWRUWHQ KHW JHXOV\VWHHP

YDQ GH FHO LQVWDELHO ZRUGW HQ WHQGHHUW QDDU HHQ ppQ�JHXO�V\VWHHP�

x 1DJDDQ LQ KRHYHUUH GH LQWHUJHWLMGHJHELHGHQ GH VWDELOLWHLW YDQ KHW JHXOV\VWHHP

EHwQYORHGHQ�

'H VWDELOLWHLW YDQ HHQ FHO YRRU UHODWLHI NOHLQH YHUVWRULQJHQ ZRUGW EHSDDOG GRRU KHW HYHQZLFKW

WXVVHQ GH YHUGHOLQJ YDQ KHW VHGLPHQWWUDQVSRUW RYHU GH WZHH JHXOHQ HQ KHW WUDQVSRUW GRRU KHW

JHXOV\VWHHP DOV JHKHHO� (HQ NOHLQH YHURQGLHSLQJ �VWRUWLQJ� LQ ppQ YDQ GH JHXOHQ OHLGW ORNDDO

WRW KHW YHUQDXZHQ YDQ GH JHXOGRRUVQHGH HQ GDDUPHH WRW KHW YHUJURWHQ YDQ GH ORNDOH

VWURRPVQHOKHLG� ZDDUGRRU GH WUDQVSRUWFDSDFLWHLW WRHQHHPW� HQ GH YHURQGLHSLQJ JHsURGHHUG

ZRUGW� 'LW LV GXV HHQ VWDELHOH VLWXDWLH� ,QGLHQ HFKWHU GH YHURQGLHSLQJ HHQ ]HNHUH JURRWWH

RYHUVFKULMGW� QHHPW GH K\GUDXOLVFKH UXZKHLG YDQ GLH JHXO VQHO WRH� PHW DOV JHYROJ GDW HU

PLQGHU ZDWHU GRRU GH YHURQGLHSWH JHXO� HQ PHHU ZDWHU GRRU GH YHUGLHSWH JHXO VWURRPW� +HW

JHYROJ LV GDQ HHQ DIQHPHQGH WUDQVSRUWFDSDFLWHLW LQ GH YHURQGLHSWH JHXO� 'LW LV HHQ ]LFK]HOI

YHUVWHUNHQG SURFHV� GH YHURQGLHSWH JHXO ZRUGW VWHHGV RQGLHSHU HQ GHJHQHUHHUW� 'LW LV GXV

HHQ LQVWDELHOH VLWXDWLH� (HQ VWDELOLWHLWVDQDO\VH NDQ GLW SURFHV NZDQWLILFHUHQ �YRRU GHWDLOV ]LH
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:LQWHUZHUS H�D�� ������ 0HW EHKXOS YDQ GH]H DQDO\VH LV RQGHU]RFKW ZDQQHHU HHQ YHUVWRULQJ�

LQ GH YRUP YDQ EDJJHUHQ HQ�RI VWRUWHQ� LQ GH JHXOHQ XLWGHPSW �VWDELHO VLWXDWLH� RI JURHLW

�LQVWDELHOH VLWXDWLH�� 'H JURHL YDQ HHQ YHUVWRULQJ ZRUGW JHwQWHUSUHWHHUG DOV GH DDQ]HW WRW HHQ

GHJHQHUDWLH YDQ KHW JHXO�SODDWV\VWHHP�

,Q KHW PRUIRG\QDPLVFK PRGHO ZDDUPHH GH VWDELOLWHLWVDQDO\VHV ]LMQ XLWJHYRHUG ZRUGW HON YDQ

GH WZHH JHXOHQ JHVFKHPDWLVHHUG GRRU PLGGHO YDQ HHQ OHQJWH HQ HHQ XQLIRUPH EUHHGWH HQ

GLHSWH� 'XV GH PRUIRORJLVFKH NHQPHUNHQ YDQ HE� HQ YORHGJHXOHQ �]LH ERYHQ� ZRUGHQ QLHW

H[SOLFLHW JHPRGHOOHHUG� 'H ZDWHUEHZHJLQJ ZRUGW TXDVL�VWDWLRQDLU EHVFKRXZG� 9RRU GH

VHGLPHQW WUDQVSRUWHQ LV XLWJHJDDQ YDQ GH IRUPXOHULQJ YDQ (QJHOXQG�+DQVHQ� 'H '�� YDQ KHW

ERGHPPDWHULDDO LV JHVWHOG RS ���PP� 2SJHPHUNW ZRUGW GDW GH JHNR]HQ NRUUHOJURRWWH YDQ

LQYORHG LV RS GH DEVROXWH JURRWWH YDQ WUDQVSRUW� PDDU QLHW RS GH UHODWLHYH JURRWWH YDQ KHW

VWRUWFULWHULXP� 'H FRQVWDQWH N LQ GH NQRRSSXQWUHODWLH LV ��

8LW GH VWDELOLWHLWVDQDO\VHV ]LMQ GH YROJHQGH FRQFOXVLHV JHWURNNHQ �:DQJ H�D�� �����

:LQWHUZHUS H�D�� ����� :DQJ HQ :LQWHUZHUS ����� 7RUHQJD� ������

�� (HQ WZHHJHXOV\VWHHP NDQ ]LFK RQWZLNNHOHQ WRW HHQ EHSHUNW DDQWDO �PHHVWDO GULH�

HYHQZLFKWVVLWXDWLHV� QDPHOLMN ppQ YDQ GH JHXOHQ GLFKW HQ GH DQGHUH RSHQ �WZHH

HYHQZLFKWVVLWXDWLHV� ��JHXOV\VWHHP� HQ EHLGH JHXOHQ RSHQ ���JHXOV\VWHHP��

�� +HW QHWWR VWRUWHQ YDQ VHGLPHQW EHwQYORHGW GH VWDELOLWHLW YDQ HHQ WZHH�JHXOHQV\VWHHP� (U

LV HHQ NULWLVFKH KRHYHHOKHLG YRRU WH VWRUWHQ VHGLPHQW ZDDUERYHQ KHW JHXOV\VWHHP

LQVWDELHO ZRUGW� 'H NULWLVFKH VWRUWFDSDFLWHLW YDQ HHQ JHXO PDJ WLMGHOLMN RYHUVFKUHGHQ

ZRUGHQ� +RH ODQJ GLW SUHFLHV LV� LV DIKDQNHOLMN YDQ GH JURRWWH YDQ GH JHXOHQ HQ GH

RPYDQJ YDQ GH LQJUHSHQ �]LH ,QWHUPH]]R 7LMGVFKDOHQ�� (FKWHU� HHQ RYHUVFKULMGLQJ RYHU

HHQ WH ODQJH SHULRGH OHLGW ZDDUVFKLMQOLMN WRW HHQ LUUHYHUVLEHOH GHJHQHUDWLH�

�� 'H NULWLVFKH VWRUWFDSDFLWHLW EHGUDDJW RQJHYHHU ��� YDQ GH WRWDOH �EUXWR�

WUDQVSRUWFDSDFLWHLW �HE � YORHGWUDQVSRUW� LQ KHW JHXOV\VWHHP� 'H SUHFLH]H ZDDUGH LV

DIKDQNHOLMN YDQ JHEUXLNWH SDUDPHWHUV LQ KHW PRGHO� PHW QDPH GH N�ZDDUGH� (FKWHU� GH

VSUHLGLQJ LQ KHW VWRUWFULWHULXP �FD� ��� WHQ JHYROJH YDQ UHDOLVWLVFKH SDUDPHWHU YDULDWLHV

LV NOHLQ WHQ RS]LFKWH YDQ GH RQ]HNHUKHGHQ LQ GH EDJJHU� HQ VWRUWKRHYHHOKHGHQ�

�� 2RN ZDQQHHU GH VWRUWKRHYHHOKHGHQ EHQHGHQ GH NULWLVFKH ZDDUGHQ OLJJHQ� EHwQYORHGW KHW

VWRUWHQ GH RQWZLNNHOLQJ YDQ KHW WZHH�JHXOHQV\VWHHP� WHQ HHUVWH YHUDQGHUW KHW VWDELHOH

HYHQZLFKW PHW EHLGH JHXOHQ RSHQ� +HW ppQ�JHXOV\VWHHP� ZDDU LQ GH YHU]DQGH JHXO JHVWRUW

ZRUGW� ZRUGW VWDELHO LQ SODDWV YDQ LQVWDELHO�

�� +HW QHWWR EDJJHUHQ LQ ppQ YDQ GH JHXOHQ KHHIW JHHQ LQYORHG RS GH VWDELOLWHLW YDQ KHW

JHXOV\VWHHP� KHW WXVVHQOLJJHQGH LQWHUJHWLMGHJHELHG ]DO QDDU YHUZDFKWLQJ HFKWHU HHQ SDDU

FP SHU MDDU HURGHUHQ YLD GH SODDW�JHXOLQWHUDFWLH� (FKWHU� LQ FRPELQDWLH PHW KHW VWRUWHQ LQ

GH DQGHUH JHXO KHHIW KHW EDJJHUHQ HHQ QHJDWLHYH LQYORHG RS GH VWDELOLWHLW YDQ KHW

JHXOV\VWHHP� LQ KHW VOHFKWVWH JHYDO EHWHNHQW GLW HHQ UHGXFWLH YDQ GH VWRUWFDSDFLWHLW YDQ ��

QDDU ���

�� :DQQHHU LQ EHLGH JHXOHQ QHWWR HYHQYHHO JHVWRUW ZRUGW EHGUDDJW GH PD[LPDOH

VWRUWFDSDFLWHLW YDQ KHW JHXOV\VWHHP LQ GH FHO ��� �7RUHQJD� ������



(YDOXDWLH YDQ KHW EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ =���� PDDUW ����

:/_'(/)7 +\GUDXOLFV $ ² �

,QWHUPH]]R � 7LMGVFKDOHQ

'H WLMGVFKDDO ZDDURS KHW YHURQGLHSHQ YDQ HHQ JHXO WHQ JHYROJH YDQ VWRUWHQ ]LFKWEDDU ZRUGW

NDQ ZRUGHQ DIJHVFKDW PHW

�
���

�
�

=

% GH JHPLGGHOGH EUHHGWH YDQ GH JHXO ZDDU JHVWRUW ZRUGW� + GH JHPLGGHOGH GLHSWH YDQ GH

JHXO ZDDU JHVWRUW� / GH OHQJWH YDQ GH JHXO ZDDU JHVWRUW ZRUGW� %+/ JHXOYROXPH� 6 GH

EUXWR WUDQVSRUWFDSDFLWHLW YDQ GH FHO �LQ P
�
�MU��

*HWDOOHQ YRRUEHHOG� 6WHO % ����� + �P� / ����P� 6 ��
��
�
P

�
�MU GDQ ZRUGW KHW NDQWHOHQ

]LFKWEDDU RS HHQ WLMGVFKDDO YDQ RQJHYHHU � MDDU� (HQ VFKDWWLQJ YDQ 7� YRRU GH ]HV FHOOHQ LQ

GH :HVWHUVFKHOGH LV DOV YROJW�

FHO� � � � � � �

/� ���� ����� ���� ���� ���� ����

+� �� �� �� ��� � �

%� ���� ���� ���� ���� ���� ����

6 �� ���� ���� �� ��� ���

7� �� �� � � � �

'H WLMGVGXXU YDQ GH WRWDOH GHJHQHUDWLH YDQ HHQ YHURQGLHSHQGH JHXO OLJW WXVVHQ GH 7� HQ 7��

�
���

� �
FU

�
=

−

�
���

�
�

=

ZDDUELM , GH VWRUWRPYDQJ HQ ,FU GH NULWLVFKH VWRUWRPYDQJ ZDDUELM HHQ JHXO JDDW

YHURQGLHSHQ� 6WHO GDW LQ KHW ERYHQVWDDQGH JHWDOOHQ YRRUEHHOG , ��� 
��
�
P

�
�MU HQ ,FU ���


��
�
P

�
�MU GDQ GXXUW KHW WRWDOH GHJHQHUDWLHSURFHV� ZDDUELM KHW WZHH�JHXOV\VWHHP RYHUJDDW LQ

HHQ ppQJHXO�V\VWHHP� �� j �� MDDU �ELM FRQWLQX VWRUWHQ YDQ ���0P
�
�MU�� 9RRUZDDUGH LV GDW

KHW EHQRGLJGH VHGLPHQW EHVFKLNEDDU LV�

$����%���
���������
���%�%��������������������������

9RRU GH EHSDOLQJ YDQ GH WUDQVSRUW� HQ VWRUWFDSDFLWHLWHQ LQ KHW JHXOV\VWHHP YDQ GH

:HVWHUVFKHOGH ]LMQ GRRU :LQWHUZHUS H�D� ������ �'+ VHGLPHQWWUDQVSRUW EHUHNHQLQJHQ

XLWJHYRHUG PHW KHW VRIWZDUH SDNNHW 'HOIW�'� 'H]H EHUHNHQLQJHQ ]LMQ JHPDDNW YRRU GH

PRUIRORJLVFKH VLWXDWLH YDQ ���� �YRRU GH ��¶���¶ YHUGLHSLQJ� HQ ���� �QD GH YHUGLHSLQJ��

$OV K\GURG\QDPLVFKH UDQGYRRZDDUGH LV JHNR]HQ YRRU HHQ ]RJHQDDPG PRUIRORJLVFK�

UHSUHVHQWDWLHI JHWLM �]LH /DWWHX[� ���� YRRU PHWKRGLHN�� 'LW JHWLM LV FLUFD ��� VWHUNHU GDQ

KHW JHPLGGHOGH JHWLM� 9HUGHU LV LQ GH VHGLPHQWWUDQVSRUWEHUHNHQLQJHQ �PHW 'HOIW�'� LV

JHEUXLN JHPDDNW YDQ GH WUDQVSRUW IRUPXOHULQJ YDQ (QJHOXQG�+DQVHQ� 'H '�� ZDDUGH YDQ
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KHW ERGHPPDWHULDDO LV XQLIRUP YHURQGHUVWHOG HQ JHVWHOG RS ���PP� 0HUN RS GDW GLW GH

ZDDUGH LV GLH LQ GH WUDQVSRUWEHUHNHQLQJHQ PHW 'HOIW�' LV JHEUXLNW HQ QLHW GH NRUUHOJURRWWH

]RDOV GLH LQ GH VWDELOLWHLWVDQDO\VH LV WRHJHSDVW� 'H NHX]H YDQ GH NRUUHOJURRWWH EHwQYORHGW GH

DEVROXWH JURRWWH YDQ GH EUXWR WUDQVSRUWFDSDFLWHLW� PDDU QLHW GH UHODWLHYH JURRWWH YDQ KHW

VWRUWFULWHULXP ������ YDQ GH WUDQVSRUWFDSDFLWHLW��

'H EHUHNHQGH WUDQVSRUW� HQ VWRUWFDSDFLWHLWHQ LQ GH PDFURFHOOHQ� ]RDOV EHSDDOG GRRU

:LQWHUZHUS H�D� ������� ]LMQ GRRU -HXNHQ ������ YHUGHU EHZHUNW GRRU UHNHQLQJ WH KRXGHQ

PHW� �� GH NRUUHOJURRWWH YDULDWLHV ]RDOV GLH YRRUNRPHQ LQ GH :HVWHUVFKHOGH HQ �� GH

YDULDWLHV WHQ JHYROJH YDQ GH EHVFKRXZGH PRUIRORJLVFKH VLWXDWLH ����� HQ ������ 'H]H

EHZHUNLQJ UHVXOWHHUW LQ HHQ RQGHU� HQ ERYHQJUHQV YDQ GH WKHRUHWLVFKH VWRUWFDSDFLWHLW LQ

LHGHUH PDFURFHO �WDEHO ���

7DEHO � 7UDQVSRUW� HQ VWRUWFDSFLWHLWHQ LQ GH PDFUR�FHOOHQ �-HXNHQ ����� RQWOHHQG DDQ :LQWHUZHUS H�D�� ������

FHO � FHO � FHO � FHO � FHO � FHO �

'�� ERGHPPDWHULDDO �LQ PP�
D

*HXOHQ 	 SODWHQ� JHPLGGHOG

*HXOHQ

���

���

���

���

���

���

���

���

���

���

���

���

7UDQVSRUW HQ VWRUWFDSDFLWHLW� 0WRQ�MU

PLQLPXP WUDQVSRUWFDSDFLWHLW
E

PD[LPXP WUDQVSRUWFDSDFLWHLW

���VWRUWFULWHULXP �PLQLPXP�

����VWRUWFULWHULXP �PD[LPXP�

����
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�������
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7UDQVSRUW HQ VWRUWFDSDFLWHLW� 0P��MU�

SURILHONXXEV

PLQLPXP WUDQVSRUWFDSDFLWHLW
E

PD[LPXP WUDQVSRUWFDSDFLWHLW

���VWRUWFULWHULXP �PLQLPXP�

����VWRUWFULWHULXP �PD[LPXP�
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7UDQVSRUW HQ VWRUWFDSDFLWHLW� 0P��MU�

EHXQNXXEV

PLQLPXP WUDQVSRUWFDSDFLWHLW
E

PD[LPXP WUDQVSRUWFDSDFLWHLW

���VWRUWFULWHULXP �PLQLPXP�

����VWRUWFULWHULXP �PD[LPXP�

����

����

�������

�������

����

����

�������
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�������
D
*HJHYHQV RQWOHHQG DDQ -HXNHQ� ���� �WDEHO ���� DQDO\VH µ0F/DUHQ EHPRQVWHULQJ¶�

E
'H PLQLPXP HQ PD[LPXP ZDDUGHQ NRPHQ YRRUW XLW GH YDULDWLH LQ EHUHNHQGH WUDQVSRUWFDSDFLWHLW

YRRU ���� HQ ���� HQ GH NRUUHOJURRWWH YDULDWLH RQGHU KHW NRSMH '�� ERGHPPDWHULDDO�

9ROJHQV 7DEHO � YDULHHUW GH WRWDOH VWRUWFDSDFLWHLW LQ GH :HVWHUVFKHOGH � VRP YDQ GH

VWRUWFDSDFLWHLW LQ GH FHOOHQ� WXVVHQ GH � HQ � 0P
�
�MDDU� UHVSHFWLHYHOLMN LQ KHW JHYDO YDQ KHW

�� HQ KHW ����FULWHULXP � SURILHONXXEV  ����0P
�
�MDDU EHXQNXXEV�� 7HOOHQ ZH KLHUELM GH

MDDUOLMNVH ]DQGZLQQLQJ YDQ RQJHYHHU ���0P
�
ELM RS GDQ EHWHNHQW GDW HHQ WRWDOH

VWRUWFDSDFLWHLW LQ GH :HVWHUVFKHOGH GLH YDULHHUW WXVVHQ GH ��� HQ ���� 0P
�
� ������ 0P

�

EHXQNXXEV�
�
� DIKDQNHOLMN YDQ GH ZLM]H�SODDWV ZDDURS HU JHEDJJHUG HQ JHVWRUW ZRUGW�

�
,Q GH /79�VWXGLH YDQ :LQWHUZHUS HW DO� ������ ZRUGW GH WRWDOH VWRUWFDSDFLWHLW� LQFOXVLHI

]DQGZLQQLQJ� EHJURRW RS �������0P
�
�SURILHO�  ������� 0P

�
LQ KHW EHXQ��
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*HPLGGHOG LV HU LQ SHULRGH ��������� ���� 0P
�
�MU� �SURILHONXXEV� JHVWRUW HQ ���� 0P

�
�MU�

JHEDJJHUG ����0P
�
�MU LV RQWWURNNHQ DOV ]DQGZLQQLQJ GRRU GH %HOJHQ� 5:6 ������

'H WKHRUHWVLFKH VWRUWFDSDFLWHLW LQ GH PDFURFHOOHQ LV JHYHULILHHUG RS EDVLV YDQ KLVWRULVFKH

JHJHYHQV �-HXNHQ� ������ +LHUXLW EOLMNW GDW KHW WKHRUHWLVFK VWRUWFULWHULXP UHGHOLMNHUZLMV NDQ

ZRUGHQ WRHJHSDVW RS GH PDFUR�FHOOHQ� 'LW EHWHNHQW GDW ����� YDQ GH WRWDOH EUXWR

WUDQVSRUWFDSDFLWHLW LQ HHQ YDQ GH WZHH JHXOHQ YDQ HHQ PDFUR�FHO NDQ ZRUGHQ JHVWRUW ]RQGHU

GDW KHW JHXOV\VWHHP JDDW NDQWHOHQ DOV JHYROJ YDQ KHW VWRUWHQ HQ EDJJHUHQ� +HW SUHFLH]H

SHUFHQWDJH LV DIKDQNHOLMN YDQ GH KRHYHHOKHGHQ HQ ZLM]H ZDDURS HU JHEDJJHUG HQ JHVWRUW

ZRUGW� HQ ZDDUVFKLMQOLMN YDQ GH DXWRQRPH RQWZLNNHOLQJ� 'LW EHWHNHQW WHYHQV GDW�

x PHW KHW KXLGLJH EDJJHUHQ HQ VWRUWHQ �VLQGV ���������� GH PD[LPDOH VWRUWFDSDFLWHLW

YDQ GH WRWDOH :HVWHUVFKHOGH JHEUXLNW ZRUGW HQ�

x GH]H VWRUWFDSDFLWHLW ]R RSWLPDDO PRJHOLMN PRHW ZRUGHQ EHQXW RP RQJHZHQVWH

YHURQGLHSLQJHQ YDQ JHXOHQ WH YRRUNRPHQ�

!����.
�)��	�,%�������������
�����

,Q KHW NDGHU YDQ KHW 5:6�GRHOVXEVLGLH SURMHFW ,Q]LFKW LQ :DWHUV\VWHPHQ :HVWHUVFKHOGH

�,::� =����� ZRUGW GRRU :/ _ 'HOIW +\DGUDXOLFV GH NRPHQGH SDDU MDUHQ JHZHUNW DDQ� L�

KHW RQGHUERXZHQ� LL� RSHUDWLRQDOLVHUHQ� HQ LLL� WRHSDVVHQ YDQ KHW µ&HOOHQFRQFHSW

:HVWHUVFKHOGH¶ DOV LQVWUXPHQW YRRU KHW RQWZLNNHOHQ HQ HYDOXHUHQ YDQ QLHXZH� JHwQWHJUHHUGH

HQ GXXU]DPH EHOHLG� HQ EHKHHUVVWUDWHJLHsQ YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ LQ GH

:HVWHUVFKHOGH�

,Q ���� LV KHW &HOOHQFRQFHSW RQGHUERXZG� +LHUELM KHHIW GH QDGUXN JHOHJHQ RS KHW YHULILsUHQ

YDQ GH PHHVW FUXFLDOH DDQQDPHV GLH WHQ JURQGVODJ OLJJHQ DDQ KHW FRQFHSW� HQ KHW YHUEHWHUHQ

YDQ GH WKHRUHWLVFKH EDVLV YDQ KHW &HOOHQFRQFHSW� +LHUYRRU LV HHQ �' PRUIRORJLVFK QHWZHUN

PRGHO RQGHU 62%(. RSJH]HW� 'H JHWLMEHZHJLQJ HQ GH EUXWR HQ UHVLGXHOH ]DQGWUDQVSRUWHQ

LQ KHW PRGHO ]LMQ JHYDOLGHHUG �-HXNHQ HW DO� ������ 9HUYROJHQV ]LMQ PHW EHKXOS YDQ GLW

PRGHO ]HV DDQQDPHV JHYHULILHHUG �:DQJ HW DO� ������ 8LW GH DQDO\VHV EOLMNW GDW QLHW DOOH

DDQQDPHV LQ KHW &HOOHQFRQFHSW MXLVW ]LMQ� GH VWRUWFDSDFLWHLW ZRUGW ZHO EHwQYORHG GRRU� L� GH

DXWRQRPH RQWZLNNHOLQJ YDQ KHW JHXOV\VWHHP� KHW YDQ QDWXUH HURGHUHQ HQ VHGLPHQWHUHQ YDQ

LQGLYLGXHOH JHXOHQ HQ GH GDDUPHH VDPHQKDQJHQGH HURVLH�VHGLPHQWDWLH YDQ HHQ PDFURFHO HQ

GH VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH PDFURFHOOHQ� LL� GH PRUIRORJLH YDQ GH JHXOHQ HQ GH

YHUVFKLOOHQ GDDULQ WXVVHQ GH HEJHXO HQ GH YORHGJHXO� KHW ]RJHQDDPGH HE�YORHGJHXO NDUDNWHU�

HQ LLL� GH H[DFWH ORFDWLH ZDDU JHVWRUW ZRUGW� �

8LW GH UHVXOWDWHQ YDQ GH PRGHOEHUHNHQLQJHQ PHW EHWUHNNLQJ WRW GH LQYORHG YDQ GH DXWRQRPH

RQWZLNNHOLQJHQ �L� LV KHW YROJHQGH JHFRQFOXGHHUG�

�� ,Q HHQ� YDQ QDWXUH� HURGHUHQGH YORHGJHXO EOHHN GH VWRUWFDSDFLWHLW JURWHU WH ]LMQ GDQ ���

YDQ GH WRWDOH EUXWR WUDQVSRUW FDSDFLWHLW YDQ GH PDFURFHO� 'H]H JURWHUH VWRUWFDSDFLWHLW NDQ

WZHH RRU]DNHQ KHEEHQ�

x 'H PRUIRORJLVFKH YHUDQGHULQJ YDQ GH JHXO� $OV HHQ JHXO YDQ QDWXUH HURGHHUW

EHWHNHQW GDW� LQ YHUJHOLMNLQJ WRW HHQ PRUIRORJLVFK QLHW YHUDQGHUHQGH JHXO� JURWHUH

VWURRPVQHOKHGHQ HQ EUXWR VHGLPHQWWUDQVSRUWHQ HQ GXV HHQ JURWHUH DEVROXWH

VWRUWFDSDFLWHLW LQ GH EHWUHIIHQGH JHXO� 0HW EHWUHNNLQJ WRW GH]H FRQFOXVLH NDQ QRJ GH
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YROJHQGH DDQYXOOHQGH RSPHUNLQJ ZRUGHQ JHPDDNW� $OV GH HURVLH YDQ GH JHXO ZRUGW

YHURRU]DDNW GRRU EDJJHUHQ� ]XOOHQ GH VWURRPVQHOKHGHQ� GH EUXWR WUDQVSRUWFDSDFLWHLW

HQ GH DEVROXWH VWRUWFDSDFLWHLW MXLVW NOHLQHU ]LMQ GDQ LQ HHQ PRUIRORJLVFK VWDELHOH JHXO�

+HW LV QLHW EHNHQG LQ KRHYHUUH HURVLH HQ VHGLPHQWDWLH YDQ HHQ LQGLYLGXHOH JHXO YDQ

LQYORHG ]LMQ RS GH UHODWLHYH JURRWWH YDQ KHW VWRUWFULWHULXP �KHW SHUFHQWDJH YDQ GH

EUXWR WUDQVSRUWFDSDFLWHLW��

x 'H YHUVFKLOOHQ LQ GH PRUIRORJLH WXVVHQ GH HEJHXO HQ GH YORHGJHXO� 'H JHPLGGHOGH

GZDUVGRRUVQHGH HQ GLHSWH YDQ GH EHVFKRXZGH YORHGJHXO ]LMQ JURWHU GDQ YDQ GH

HEJHXO� +LHUGRRU KHHIW GH YORHGJHXO HHQ JURWHUH EUXWR WUDQVSRUW FDSDFLWHLW GDQ GH

HEJHXO�+HW FHOOHQFRQFHSW KRXGW KLHU �QRJ� JHHQ UHNHQLQJ PHH HQ UHODWHHUW GH

VWRUWFDSDFLWHLW DDQ KHW EUXWR ]DQGWUDQVSRUW GRRU GH JHKHOH FHO HQ QLHW DDQ GH

EUXWRWUDQVSRUW FDSDFLWHLW LQ GH LQGLYLGXHOH JHXOHQ�

'H DI]RQGHUOLMNH LQYORHG YDQ GH]H WZHH DVSHFWHQ RS GH DEVROXWH HQ UHODWLHYH

VWRUWFDSDFLWHLW LQ HURGHUHQGH HQ VHGLPHQWHUHQGH JHXOHQ GLHQW QRJ QDGHU WH ZRUGHQ

XLWJH]RFKW�

�� ,Q HHQ YDQ QDWXUH HURGHUHQGH PDFURFHO� GLH VHGLPHQW H[SRUWHHUW QDDU DDQJUHQ]HQGH

FHOOHQ� LV GH DEVROXWH WUDQVSRUW� HQ VWRUWFDSDFLWHLW JURWHU GDQ LQ HHQ FHO GLH PRUIRORJLVFK

VWDELHO LV �TXD VHGLPHQWLQKRXG HQ JHPLGGHOGH GLHSWH�� 0HW EHWUHNNLQJ WRW GH]H FRQFOXVLH

NDQ QRJ GH YROJHQGH DDQYXOOHQGH RSPHUNLQJ ZRUGHQ JHPDDNW� DOV GH HURVLH YDQ GH

PDFURFHO ZRUGW YHURRU]DDNW GRRU EDJJHUHQ� ]XOOHQ GH VWURRPVQHOKHGHQ� GH EUXWR

]DQGWUDQVSRUWHQ HQ GH DEVROXWH VWRUWFDSDFLWHLW MXLVW NOHLQHU ]LMQ GDQ LQ HHQ PRUIRORJLVFK

VWDELHOH PDFURFHO� :DQQHHU GH HURVLH OHLGW WRW HHQ WRHQDPH YDQ GH JHPLGGHOGH GLHSWH

]XOOHQ� ELM HHQ JHOLMN EOLMYHQG JHWLMYROXPH� GH VWURRPVQHOKHGHQ� GH EUXWR

]DQGWUDQVSRUWHQ HQ GH DEVROXWH VWRUWFDSDFLWHLW LQ GH FHO JHGXUHQGH KHW HURVLHSURFHV

DIQHPHQ� ,Q HHQ PDFURFHO ZDDU VHGLPHQWDWLH SODDWV YLQGW WUHGHQ GH WHJHQJHVWHOGH

HIIHFWHQ RS�

6DPHQYDWWHQG NDQ ZRUGHQ JHFRQFOXGHHUG GDW PRUIRORJLVFKH YHUDQGHULQJHQ YDQ GH JHXOHQ

HQ GH YHUVFKLOOHQ LQ PRUIRORJLH WXVVHQ GH HEJHXO HQ YORHGJHXO YDQ LQYORHG ]LMQ RS GH

DEVROXWH JURRWWH YDQ GH VWRUWFULWHULXP� +HW LV RS GLW PRPHQW HFKWHU QRJ QLHW GXLGHOLMN LQ

KRHYHUUH HQ RS ZHONH ZLM]H GH]H ]DNHQ GH UHODWLHYH JURRWWH YDQ KHW VWRUWFULWHULXP �KHW WH

KDQWHUHQ SHUFHQWDJH YDQ KHW EUXWR WUDQVSRUW� KHW ]RJHQDDPGH ����FULWHULXP� EHLQYORHGHQ�

1D KHW YHULILsUHQ YDQ DDQQDPHV LV YHUYROJHQV GH WKHRUHWLVFKH EDVLV YDQ FRQFHSW YHUEHWHUG�

+LHUELM LV QDJHJDDQ KRH GH PRUIRORJLVFKH YHUVFKLOOHQ WXVVHQ GH HE HQ YORHGJHXO� HQ GH

GDDUPHH VDPHQKDQJHQGH UHVLGXHOH FLUFXODWLHV YDQ ZDWHU HQ ]DQG� YDQ LQYORHG ]LMQ RS KHW

VWRUWFULWHULXP HQ KRH GLW LQ KHW FHOOHQFRQFHSW NDQ ZRUGHQ PHHJHQRPHQ �:DQJ� ����� � 'H

VWRUWFDSDFLWHLW GLH YROJW XLW KHW FHOOHQFRQFHSW LV JHUHODWHHUG DDQ GH EUXWR WUDQVSRUWFDSDFLWHLW

GRRU KHW JHXOV\VWHHP HQ QLHW DDQ KHW UHVWWUDQVSRUW� 'H UHVLGXHOH FLUFXODWLH YHURRU]DDNW

LQGLUHFW HHQ HQLJV]LQV JURWHUH VWRUWFDSDFLWHLW� G�Z�]� YLD HHQ WRHQDPH YDQ KHW WRWDOH WUDQVSRUW�

'LW EHWHNHQW GDW KHW HE�YORHGJHXONDUDNWHU HQ GH GDDUPHH VDPHQKDQJHQGH UHVLGXHOH

FLUFXODWLH OHLGHQ WRW HHQ LHWV JURWHUH WUDQVSRUW� HQ VWRUWFDSDFLWHLW LQ KHW JHXOV\VWHHP� 'H]H

WKHRUHWLVFKH EHYLQGLQJ ZRUGW EHYHVWLJG GRRU HHQ QXPHULHNH VWDELOWHLWVDQDO\VH� 3UDNWLVFK

JH]LHQ KHHIW GH]H XLWNRPVW JHHQ LQYORHG RS GH WRHSDVVLQJ YDQ KHW FHOOHQFRQFHSW� ]RODQJ GH

WRWDOH WUDQVSRUWFDSDFLWHLW LQFOXVLHI KHW HIIHFW YDQ KHW UHVWWUDQVSRUW ZRUGW EHSDDOG�
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'H UHVXOWDWHQ YDQ GH RQGHUERXZLQJ YDQ KHW &HOOHQFRQFHSW YRUPHQ GH EDVLV YRRU KHW

RSHUDWLRQDOLVHUHQ YDQ KHW FRQFHSW LQ ���� �HQ ������
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=RDOV HHUGHU DDQJHJHYHQ LV GH VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH YHUVFKLOOHQGH PDFURFHOOHQ� HQ

GDDUPHH VDPHQKDQJHQG GH HURVLH� HQ VHGLPHQWDWLH LQ GH PDFURFHOOHQ DOV JHKHHO� YDQ

LQYORHG RS GH VWRUWFDSDFLWHLW LQ KHW JHXOV\VWHHP� ,Q HHQ JHXOV\VWHHP GDW HURGHHUW HQ

VHGLPHQW WUDQVSRUWHHUW QDDU DDQJUHQ]HQGH PDFURFHOOHQ LV GH VWRUWFDSDFLWHLW ODJHU GDQ LQ HHQ

V\VWHHP GDW PRUIRORJLVFK �TXD VHGLPHQWLQKRXG� QLHW YHUDQGHUW �:DQJ HW DO� ������ ,PPHUV�

HURVLH EHWHNHQW HHQ WRHQDPH YDQ GH JHPLGGHOGH GLHSWH� HHQ DIQDPH YDQ GH VQHOKHLG �ELM

JHOLMNEOLMYHQG GHELHW� HQ GDDUPHH HHQ DIQDPH YDQ GH DEVROXWH WUDQVSRUW� HQ VWRUWFDSDFLWHLW�

,Q HHQ VHGLPHQWHUHQG� LPSRUWHUHQG JHXOV\VWHHP WUHHGW KHW WHJHQRYHUJHVWHOGH HIIHFW RS�

������

'H VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH FHOOHQ HQ GH LQKRXGVYHUDQGHULQJHQ YDQ GH WRWDOH FHOOHQ

YRUPHQ VDPHQ GH ]DQGEDODQV� 'H]H ZRUGW DOV YROJW EHSDDOG�

�� +HW EHSDOHQ YDQ GH WLMGUHHNVHQ YDQ 9WRW� 9, HQ 9QDW YDQ GH PDFURFHOOHQ DOV JHKHHO

GRRU VDPHQYRHJLQJ YDQ GH JHJHYHQV SHU HE� HQ YORHGJHXO�

�� 'H]HOIGH WLMGUHHNVHQ PDNHQ YRRU GH µQLHW�PDFURFHO¶ YDNNHQ�� � �=XLG�(YHULQJHQ�� �

�%RHUHQJDW HQ VWXNMH 3ODDW YDQ %DDUODQG�� ����� �9DDUZDWHU ODQJV +RRIGSODDW�� YDN

����� QDELM +DQVZHHUW �RYHUJDQJ WXVVHQ FHO � HQ ��� 9RRU KHW RSVWHOOHQ YDQ GH

]DQGEDODQV ]LMQ YDN � HQ � DDQ PDFURFHO � �ELM 7HUQHX]HQ� WRHJHYRHJG�

�� 9RRU KHW EHSDOHQ YDQ GH QDWXXUOLMNH VHGLPHQWXLWZLVVHOLQJ RS GH ]HHZDDUWVH UDQG

YDQ LHGHUH PDFURFHO ZRUGHQ GH YROJHQGH DDQQDPHQ JHGDDQ�

D� +HW WUDQVSRUW RS GH JUHQV 1HGHUODQG�%HOJLs LV JHOLMN DDQ �� FRQIRUP DOOH

HHUGHUH ]DQGEDODQVVWXGLHV �8LW GHQ %RJDDUG� ����� 'H -RQJ� ������ ,Q KHW

NDGHU YDQ GH /97 ]LMQ PHW 'HOIW�' UHVVWWUDQVSRUWYHOGHQ EHUHNHQG YRRU GH

JHKHOH :HVWHUVFKHOGH HQ HHQ VWXN %HQHGHQ =HHVFKHOGH �WRW $QWZHUSHQ�� 'H]H

GXLGHQ RS HHQ ]HHZDDUWV JHGRPLQHHUG UHVWWWUDQVSRUW RS GH JUHQV LQ GH RUGH YDQ

��� 0P
�
�MU� 'DDU VWDDW WHJHQRYHU GDW 8LW GHQ %RJDDUG ������ RS EDVLV YDQ

NXEHULQJVJHJHYHQV YDQ GH %HQHGHQ =HHVFKHOGH YRRU ���� HQ ����� NRPW WRW

HHQ ODQGZDDUWV JHULFKW VHGLPHQW WUDQVSRUW YDQ GHOIGH RUGH YDQ JURRWWH� 'H

RQ]HNHUKHGHQ LQ KHW ODDWVWJHQRHPGH JHWDO ]LMQ HFKWHU ELM]RQGHU JURRW�

E� ,Q KHW /DQG YDQ 6DHIWLQJKH VHGLPHQWHHUW MDDUOLMNV ��� 0P
�
�MU� 9DQ 6DHWKLQJKH

]LMQ GULH LQKRXGVFLMIHUV EHNHQG� YRRU ����� ���� HQ ����� 8LW GH]H JHJHYHQV

]LMQ WZHH VHGLPHQWDWLHVQHOHKGHQ DIJHOHLG �.ULMJHU� ������ ��� 0P
�
�MU

JHGXUHQGH GH SHULRGH ��������� HQ HHQ VHGLPHQWDWLHVQHOKHLG YDQ ��� 0P
�
�MU

YRRU GH SHULRGH ���������� 9RRU KHW RSVWHOOHQ YDQ GH VHGLPHQWEDODQV LQ GH

KXLGLJH VWXGLH ZRUGW DDQJHQRPHQ GDW GLW VHGLPHQW DINRPVWLJ LV XLW FHO �

�9DONHQLVVH�

F� +HW VHGLPHQW GDW ZRUGW DIJH]HW LQ KHW YDDUZDWHU ODQJV +RRIGSODDW �PHVRFHOOHQ

JHELHG �� NRPW YLD KHW PRQGLQJVJHELHG ELQQHQ� GH VHGLPHQWXLWZLVVHOLQJ WXVVHQ
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GH HEJHXO 3DV YDQ 7HUQHX]HQ �FHO �� HQ GH]H QHYHQJHXOHQ ZRUGW YHUZDDUORRVG

� ���

1X NDQ KHW WUDQVSRUW RS GH ]HHZDDUWV JHOHJHQ UDQG YDQ LHGHUH FHO ZRUGHQ EHSDDOG

GRRU GH QDWXXUOLMNH LQKRXGVYHUDQGHULQJHQ YDQ GLH FHO HQ GH ODQGZDDUWV JHOHJHQ

FHOOHQ ELM HONDDU RS WH WHOOHQ� 'XV ELMYRRUEHHOG� KHW WUDQVSRUW RS GH ]HHZDDUWV

JHOHJHQ UDQG YDQ FHO �� 7FHO� � LV JHOLMN DDQ 9QDW� FHO � � 9QDW�FHO� � 9QDW�FHO�� (HQ QHJDWLHI

WUDQVSRUW GXLGW RS HHQ QDDU ]HH JHULFKW WUDQVSRUW �µH[SRUW¶� HHQ SRVLWLHI WUDQVSRUW

EHWHNHQW HHQ ODQGZDDUWV JHULFKW WUDQVSRUW �µLPSRUW¶�� 2RN YRRU GH]H

VHGLPHQWXLWZLVVHOLQJHQ ZRUGHQ GH PRPHQWDQH HQ FXPXODWLHYH UHHNVHQ

VDPHQJHVWHOG HQ JHPLGGHOGH WUDQVSRUWVQHOKHGHQ YRRU EHSDDOGH SHULRGHQ EHSDDOG�

����	
�
��

)LJXXU (�� WRRQW GH WLMGUHHNVHQ YDQ GH FXPXODWLHYH VHGLPHQWXLWZLVVHOLQJ RS GH ]HHZDDUWV

JHOHJHQ UDQG YDQ LHGHU FHO� (HQ VWLMJHQGH OLMQ �SRVLWLHYH ULFKWLQJVFRHIILFLHQW� GXLGW RS HHQ

ODQGZDDUWV JHULFKW WUDQVSRUW �GH FHO LQ�� (HQ GDOHQGH OLMQ �QHJDWLHYH ULFKWLQJVFRHIILFLHQW�

EHWHNHQW HHQ QDDU ]HH JHULFKW VHGLPHQWWUDQVSRUW �GH FHO XLW�� 'H WLMGUHHNVHQ YDQ GH HURVLH�

HQ VHGLPHQWDWLHWHQGHQVHQ LQ GH PDFURFHOOHQ DOV JHKHHO ]LMQ ZHHUJHJHYHQ LQ )LJXXU ����

2PGDW ELM KHW RSVWHOOHQ YDQ GH EDODQV RS GH NOHLQVWH UDQG �GH JUHQV 1HGHUODQG ± %HOJLH�

ZRUGW EHJRQQHQ LV GH YROJRUGH YDQ GH GLYHUVH JUDILHNHQ LQ )LJXXU (�� HQ (�� RRN DOV

]RGDQLJ ZHHUJHJHYHQ� )LJXXU (�� WRRQW GH ]DQGEDODQ]HQ YRRU HQNHOH NDUDNWHUVLWLHNH

SHULRGHQ� 9DQZHJH GH NRUWGXUHQGH IOXFWXDWLHV LQ GH WUDQVSRUWHQ GLH ZDDUVFKLMQOLMN GRRU GH

���� MDULJH F\FOXV LQ KHW JHWLM ZRUGHQ EHSDDOG �]LH RQGHU� LV HU YRRU JHNR]HQ RP DOOHHQ GH

EDODQ]HQ RYHU ODQJHUH SHULRGHQ �RUGH �� MDDU� WH NZDQWLILFHUHQ� (QLJH XLW]RQGHULQJ KLHURS

YRUPHQ GH SHULRGHQ ��������� HQ ��������� RPGDW GH]H QRGLJ ]LMQ YRRU KHW HYDOXHUHQ YDQ

KHW KXLGLJH EHOHLG YRRU YDDUJHXORQGHUKRXG HQ ]DQGZLQQLQJ �LQ KRRIGVWXN ��� ,Q ]LMQ

DOJHPHHQKHLG JHOGW GDW KHW EHVFKRXZHQ YDQ ]DQGEDODQ]HQ YDQ GH :HVWHUVFKHOGH RYHU

NRUWHUH SHULRGHQ HLJHQOLMN DOOHHQ ]LQ KHHIW DOV H[SOLFLHW UHNHQLQJ ZRUGW JHKRXGHQ PHW GH

NRUW�WHUPLMQ IOXFWXDWLHV�

6HGLPHQWXLWZLVVHOLQJ WXVVHQ FHOOHQ

'H JUDILHNHQ PHW GH �FXPXODWLHYH� VHGLPHQWXLWZLVVHOLQJ WXVVHQ GH FHOOHQ WRRQW HHQ DDQWDO LQ

KHW RRJ VSULQJHQGH DVSHFWHQ ZDDUELM GH :HVWHUVFKHOGH NDQ ZRUGHQ RQGHUYHUGHHOG LQ WZHH

GHOHQ �)LJ�(����

'H GULH ODQGZDDUWV JHOHJHQ PDFURFHOOHQ� KHW ]RJHQDDPGH RRVWHOLMN GHHO YDQ GH

:HVWHUVFKHOGH� ZRUGHQ DOOHQ JHNHQPHUNW GRRU HHQ]HOIGH VRRUW WHPSRUHOH YDULDWLH LQ GH

RYHUZHJHQG ODQGZDDUWV JHULFKWH WUDQVSRUWHQ RS GH ]HHZDDUWV JHOHJHQ UDQG� HHQ NRUWGXUHQGH

IOXFWXDWLH LQ KHW WUDQVSRUW URQG ����� JHYROJG GRRU HHQ WRHQDPH YDQ GH WUDQVSRUWHQ LQ GH

SHULRGHQ ��������� HQ ���������� ZDDUQD LQ GH SHULRGH ��������� GH ODQGZDDUWV JHULFKWH

WUDQVSRUWHQ KDOYHUHQ �FHOOHQ � HQ �� RI PLQ RI PHHU JHOLMN EOLMYHQ �FHO ���

'H GULH ]HHZDDUWV JHOHJHQ FHOOHQ YHUWRQHQ HYHQHHQV HHQ RQGHUOLQJ YHUJHOLMNEDUH WHPSRUHOH

YDULDWLH LQ KHW VHGLPHQWWUDQVSRUW RS GH ]HHZDDUWV JHOHJHQ UDQG� 'H]H YDULDWLH YHUVFKLOW

HFKWHU ZH]HQOLMN YDQ GH YDULDWLHV LQ KHW RRVWHOLMN GHHO� QD IRUV ODQGZDDUWV JHULFKWH

WUDQVSRUWHQ �����0P
�
�MU� LQ GH SHULRGH ���������� QHPHQ GH WUDQVSRUWHQ DI WRW JHPLGGHOG

�������0P
�
�MU JHGXUHQGH GH SHULRGH ���������� 1D ���� YLQGW HU HHQ RPVODJ SODDWV�
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)LJXXU (�� &XPXODWLHYH WUDQVSRUWHQ �LQ

0P�� RS GH ]HHZDDUWV JHOHJHQ UDQGHQ YDQ

GH PDFURFHOOHQ� (HQ VWLMJHQGH OLMQ

�SRVLWLHYH ULFKWLQJVFRHIILFLHQW� GXLGW RS

HHQ ODQGZDDUWV JHULFKW WUDQVSRUW �GH FHO LQ��

(HQ GDOHQGH OLMQ �QHJDWLHYH

ULFKWLQJVFRHIILFLHQW� EHWHNHQW HHQ QDDU ]HH

JHULFKW VHGLPHQWWUDQVSRUW �GH FHO XLW��

µ1DWXXUOLMN¶ WUDQVSRUW  EODXZ� WRWDDO

WUDQVSRUW  ]ZDUWH OLMQ

,PSRUW�H[SRUW QDELM 9OLVVLQJHQ
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6LQGVGLHQ LV HU VSUDNH YDQ RYHUZHJHQG ]HHZDDUWV JHULFKWH WUDQVSRUWHQ PHW HHQ JHPLGGHOGH

JURRWWH YDQ �������0P
�
�MU� 9HUGHU YHUWRQHQ GH WLMGUHHNVHQ YDQ GH WUDQVSRUWHQ HQNHOH

NRUWGXUHQGH IOXFWXDWLHV ZDDUELM GH WUDQVSRUWHQ RS HHQ WLMGVFKDDO YDQ RQJHYHHU � MDDU YDQ

WHNHQ ZLVVHOHQ �GDOHQGH OLMQ JHYROJG GRRU VWLMJHQGH OLMQ LQ )LJ� ����� 'H DPSOLWXGH YDQ GH]H

IOXFWXDWLHV OLMNW LQ GH WLMG DI WH QHPHQ� 8LW HHQ YHUJHOLMNLQJ WXVVHQ EHUHNHQGH (67025)

UHVXOWDWHQ HQ JHPHWHQ LQKRXGVYHUDQGHULQJHQ RYHU GH SHULRGH ���������� LV JHEOHNHQ GDW

GH]H IOXFWXDWLHV ZDDUVFKLMQOLMN ZRUGHQ YHURRU]DDNW GRRU GH �����MDULJH F\FOXV LQ KHW JHWLM

�-HXNHQ HW DO� ������

�' PRUIRORJLVFKH ]DQGEDODQ]HQ

'RRU GH LQIRUPDWLH RYHU GH VHGLPHQWXLWZLVVHOLQJ WH FRPELQHUHQ PHW GH QDWXXUOLMNH HURVLH�

HQ VHGLPHQWDWLHVQHOKHGHQ �)LJXXU (��� LV KHW PRJHOLMN RP �' PRUIRORJLVFKH ]DQGEDODQ]HQ

WH PDNHQ YDQ KHW JHXO�SODDW V\VWHHP� )LJXXU (�� WRRQW WHW UHVXOWDDW YDQ HHQ �'

PRUIRORJLVFKH ]DQGEDODQV YRRU ]HV PLQ RI PHHU NDUDNWHULVWLHNH SHULRGHQ� WH ZHWHQ� �����

����� ���������� ���������� ���������� ��������� �YRRU GH WZHHGH YHUGLHSLQJ� HQ �����

���� �WLMGHQV HQ QHW QD GH WZHHGH YHUGLHSLQJ�� 'LW OHYHUW GH YROJHQGH EHHOGHQ RS PHW

EHWUHNNLQJ WRW GH VHGLPHQWEDODQV YDQ GH PDFURFHOOHQ HQ GH :HVWHUVFKHOGH LQ KDDU WRWDOLWHLW�

'H WZHH PHHVW ODQGZDDUWV JHOHJHQ FHOOHQ� � HQ � QDELM %DWK� YHUOLH]HQ VHGLPHQW GRRU KHW

QHWWR EDJJHUHQ LQ GH YDDUJHXO �GDOHQGH OLMQ 9WRW LQ )LJ� (�� GLH WHJHQJHVWHOG LV DDQ 9QDW� ]LH

RRN )LJ� (���� +LHUGRRU ZRUGW KHW JHXO�SODDW V\VWHHP LQ GH]H FHOOHQ DOV JHKHHO GLHSHU HQ

RQWVWDDW GH µLPSRUW¶ YDQ VHGLPHQW XLW GH ]HHZDDUWV DDQJUHQ]HQGH PDFURFHO YDQ 9DONHQLVVH

��� ]LH )LJ� (�� HQ (���� 'LW EHHOG NHQPHUNW DOOH GHHOSHULRGHQ VLQGV ���� ZDDUYRRU

]DQGEDODQ]HQ ]LMQ RSJHVWHOG�

'H VHGLPHQWEDODQV YDQ PDFURFHO �� QDELM 9DONHQLVVH� RQWZLNNHOW ]LFK HQLJ]LQV DQGHUV� YDQ

���� WRW ���� ZRUGW GLW JHXO�SODDWV\VWHHP JHNHQPHUNW GRRU HHQ QDWXXUOLMNH WHQGHQV YDQ

VHGLPHQWDWLH GLH YHUVWHUNW LV JHZHHVW GRRU KHW QHWWR VWRUWHQ YDQ VHGLPHQW �)LJ� (���� 'H]H

VHGLPHQWDWLH PDQLIHVWHHUW ]LFK LQ GH YORHGJHXO ������ ZDDU VHGLPHQW YDQXLW GH ]HHZDDUWV

JUHQ]HQGH PDFUR�FHO �� QDELM +DQVZHHUW� ZRUGW DIJH]HW �)LJ� (���� 'H]H

VHGLPHQWDWLHWHQGHQV VODDW URQG ���� RP ZDDUQD KHW JHXOV\VWHHP DOV JHKHHO WRW ���� µYDQ

QDWXUH¶ HURGHHUW� 9WRW HQ 9QDW KHEEHQ KHW]HOIGH WHNHQ �)LJ� (������ 'H]H WHQGHQV ZRUGW LQ

EHODQJULMNH PDWH EHSDDOG GRRU GH HURVLH YDQ GH JHKHOH HEJHXO ������� +HW PHHUHQGHHO YDQ

KHW JHHURGHHUGH PDWHULDDO YHUGZLMQW QDDU GH ODQGZDDUWV DDQJUHQ]HQGH PDFURFHOOHQ� � HQ �

QDELM %DWK �)LJ� (���� 1D ���� EHSDDOW KHW QHWWR EDJJHUHQ YDQ VHGLPHQW GH YDQ GH

VHGLPHQWEDODQV YDQ GH JHKHOH PDFURFHO �)LJ� (���� +HW JHXOV\VWHHP YHUGLHSW QHWWR QRJ

VWHHGV �9WRW LQ )LJ� (�� HQ (���� PDDU KHW ]RJHQDDPGH QDWXXUOLMNH HIIHFW �9QDW LQ )LJ� (�� HQ

(��� ZRUGW QX HFKWHU VHGLPHQWDWLH� 'H]H VHGLPHQWDWLH NRPW WRW XLWGUXNNLQJ LQ GH WUDQVSRUWHQ

RS GH UDQGHQ YDQ GH FHO� PHW QDPH KHW VHGLPHQWWUDQVSRUW QDDU GH ODQGZDDUWV JHOHJHQ FHO �

�HQ FHO �� KDOYHHUW WHQ RS]LFKWH YDQ GH YRRUJDDQGH SHULRGH �)LJ� (�� HQ )LJ� (���� 'H

YHUGLHSLQJ YDQ GH YDDUJHXO LQ ���� YHUVWHUNW GH]H WHQGHQ]HQ �)LJ� (�� HQ GHHOSHULRGHQ

��������� HQ ��������� LQ )LJ�(����

'H PDFURFHO QDELM +DQVZHHUW �FHO �� VHGLPHQWHHUW YDQ QDWXUH WXVVHQ RQJHYHHU ���� HQ ����

�9WRW HQ 9QDW LQ )LJ� (�� KHEEHQ KHW]HOIGH WHNHQ�� 'H]H WHQGHQV KDQJW VDPHQ PHW GH

ERFKWDIVQLMGLQJ YDQ GH HEJHXO �IXQFWLHZLVVHOLQJ WXVVHQ HE HQ YORHGJHXO� ����� HQ ZRUGW

VLQGV ���� YULM VWHUN EHLQYORHG GRRU KHW QHWWR VWRUWHQ �)LJ� (���� +HW VHGLPHQW GDW LQ GH FHO
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ZRUGW DIJH]HW LV LQ KRRIG]DDN DINRPVWLJ XLW GH ]HHZDDUWV JUHQ]HQGH FHO YDQ 7HUQHX]HQ �ILJ�

(��� -HXNHQ� ������ $OOHHQ WXVVHQ ���� HQ ���� LV HU RRN VSUDNH YDQ HHQ DDQYRHU YDQ

VHGLPHQW YDQXLW GH ODQGZDDUWV JUHQ]HQGH 9DONHQLVVH FHO �)LJ� (���� 'H]H WHQGHQV VODDW QD

���� RP LQ HHQ HURVLH �)LJ� (���� +HW VHGLPHQW ZRUGW YRRU HHQ EHODQJULMN GHHO

JHWUDQVSRUWHHUG QDDU GH ODQGZDDUVW DDQJUHQ]HQGH FHO �� (HQ NOHLQ GHHO ZRUGW RRN QDDU GH

]HHZDDUWV JUHQ]HQGH 7HUQHX]HQ FHO JHH[SRUWHHUG� 'H WZHHGH YHUGLHSLQJ KHHIW GLW EHHOG YDQ

GH FHO LQ KDDU WRWDOLWHLW QLHW ZH]HQOLMN YHUDQGHUG �]LH )LJ� (���� 2S GH VFKDDO YDQ GH

LQGLYLGXHOH HE HQ YORHGJHXO KHHIW KHW VLQGV GH YHUGLHSLQJ JHZLM]LJGH VWRUW� HQ EDJJHUEHOHLG

ZHO GUDPDWLVFKH JHYROJHQ JHKDG �]LH ���� HQ KRRIGVWXN ���

+HW JHXOV\VWHHP YDQ GH JHKHOH PDFUR�FHO QDELM 7HUQHX]HQ �FHO ��� HURGHHUW YDQ QDWXUH

�)LJ�(���� 'H HURVLH ZRUGW YRRU HHQ GHHO EHSDDOG GRRU KHW QHWWR EDJJHUHQ� 7RW ���� LV KHW

PHUHQGHHO YDQ KHW JHsURGHHUGH VHGLPHQW DIJH]HW LQ GH ODQGZDDUWV JUHQ]HQGH FHO YDQ

+DQVZHHUW �)LJ� (��� RQGHU LQYORHG YDQ KHW JHGUDJ YDQ GH NRUWVOXLWJHXOHQ LQ KHW

GUHPSHOJHELHG YDQ GH YORHGJHXO (YHULQJHQ �-HXNHQ� ������ 6LQGV ���� H[SRUWHHUW GH

PDFURFHO KHW JHsURGHHUGH VHGLPHQW LQ ]HHZDDUWVH ULFKWLQJ �)LJ� (���� 'H]H H[SRUW LV QLHW

ZH]HQOLMN YHUDQGHUG VLQGV GH WZHHGH YHUGLHSLQJ �YHUJHOLMN GH ODDWVWH WZHH SHULRGHQ LQ )LJ�

(���� 'H JURRWWH YDQ KHW WUDQVSRUW QDDU GH PDFUR�FHO ELM 9OLVVLQJHQ OLMNW LHWV WH ]LMQ

WRHJHQRPHQ VLQGV ����� 'H]H YHUDQGHULQJ NDQ HFKWHU RRN VDPHQKDQJHQ PHW GH �����MDULJH

F\FOXV �]LH )LJ� (��� HQ KRHIW GXV QLHW KHW JHYROJ WH ]LMQ YDQ GH YHUGLHSLQJ�

&HO � QDELM 9OLVVLQJHQ ZRUGW JHNHQPHUNW GRRU HHQ QDWXXUOLMNH HURVLH JHGXUHQGH GH SHULRGH

��������� �)LJ� (�� HQ )LJ (���� +HW VHGLPHQW ZRUGW JHWUDQVSRUWHHUG QDDU GH ODQGZDDUWV

JHOHJHQ HURGHUHQGH 7HUQHX]HQ FHO� 2QJHYHHU GH KHOIW YDQ KHW VHGLPHQW ZRUGW JHH[SRUWHHUG

ULFKWLQJ PRQGLQJVJHELHG� 'H]H HURVLHWHQGHQV ZRUGW JHYROJG GRRU HHQ QDWXXUOLMNH

VHGLPHQWDWLH GLH WRW FLUFD ���� YRRUWGXXUW� 'LW VHGLPHQWDWLHSURFHV ZRUGW EHSDDOG GRRU GH

YHURQGLHSLQJ YDQ GH HEJHXO DOV UHDFWLH RS KHW YHUGLHSHQ YDQ GH GUHPSHO LQ GH YORHGJHXO

������� 'H FHO NHQW HHQ VWDELHOH VHGLPHQWEDODQV LQ GH SHULRGH ���������� 1D ���� VODDW GH

EDODQV ZHHU RP LQ HURVLH� ZDDUELM KHW VHGLPHQW ZRUGW JHH[SRUWHHUG ULFKWLQJ

PRQGLQJVJHELHG� 'H ULFKWLQJ HQ JURRWWH YDQ GH]H H[SRUW LV GRRU GH YHUGLHSLQJ QLHW

ZH]HQOLMN YHUDQGHUG� 'H WRHJHQRPHQ QHWWR VWRUWDFWLYLWHLWHQ KHEEHQ ZHO HHQ NULWLVFKH

LQYORHG RS GH LQKRXGVYHUDQGHULQJ YDQ GH FHO �]LH WHNHQ YDQ 9WRW HQ 9QDW LQ )LJ (�� HQ (����

'H VHGLPHQWEDODQV YDQ GH JHKHOH :HVWHUVFKHOGH NHQW SHULRGHQ YDQ LPSRUW HQ H[SRUW�

7XVVHQ ���� HQ ���� H[SRUWHHUW KHW V\VWHHP JHPLGGHOG ��� 0P
�
�MU� 9DQDI HLQG MDUHQ ]HVWLJ

WRW HLQG MDUHQ WDFKWLJ LPSRUWHHUW KHW HVWXDULXP ������� 0P
�
VHGLPHQW SHU MDDU� ZDDUELM GH

�����MDULJH F\FOXV NRUWH SHULRGH YDQ VHGLPHQW H[SRUW YHURRU]DDNW �ELMY� WXVVHQ ���� HQ

����� )LJ (��J�� 6LQGV ���� LV HU VSUDNH YDQ HHQ VHGLPHQW H[SRUW YDQ RQJHYHHU ���0P
�
�MU

�]LH )LJ� (�� HQ (���� .LMNHQ ZH QDDU GH WLMGUHHNV YDQ GH HURVLH HQ VHGLPHQWDWLH YDQ GH

JHKHOH :HVWHUVFKHOGH �)LJ� (��� GDQ ZRUGW GH VHGLPHQWEDODQV RS GH]H UXLPWHVFKDDO HQ RS

GH ODQJH WHUPLMQ VWHUN EHLQYORHG GRRU GH ]DQGZLQQLQJ YDQ JHPLGGHOG ���0P
�
�MU �9WRW HQ 9QDW

KHEEHQ WHJHQJHVWHOGH WHNHQV�� 'H RPVODJ YDQ VHGLPHQWLPSRUW QDDU �H[SRUW URQG ���� YDOW

VDPHQ PHW GH YHUSODDWVLQJ YDQ GH ]DQGZLQQLQJ YDQ KHW ZHVWHOLMN GHHO �FHOOHQ � HQ �� QDDU

KHW RRVWHOLMN GHHO �FHO ��� 7HJHOLMNHUWLMG QHHPW KHW ODQGZDDUWV JHULFKWH WUDQVSRUW YDQ GH

+DQVZHHUW FHO QDDU GH 9DONHQLVVH FHO PHW ELMQD � 0P
�
�MU WRH� 'H]H FRQVWDWHULQJ VXJJHUHHUW

GDW ]DQGZLQQLQJ JHSDDUG JDDW PHW HHQ LPSRUW YDQ VHGLPHQW XLW KHW JHELHG QHW ]HHZDDUWV YDQ

GH SODDWV ZDDU KHW ]DQG ZRUGW JHZRQQHQ� 'LW ]RX NXQQHQ EHWHNHQHQ GDW KHW YHUSODDVWHQ YDQ
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GH ]DQGZLQQLQJ QDDU KHW RRVWHOLMN GHHO YDQ GH :HVWHUVFKHOGH �PHGH� EHSDOHQG LV JHZHHVW

YRRU GH H[SRUW YDQ VHGLPHQW XLW GH :HVWHUVFKHOGH QDDU GH PRQGLQJ� (HUGHUH (67025)

VWXGLHV JHYHQ DDQ GDW KHW FRQFHQWUHUHQ YDQ KHW VWRUWHQ YDQ VHGLPHQW LQ KHW ZHVWHOLMN GHHO

RRN DDQOHLGLQJ NDQ ]LMQ YRRU KHW RQWVWDDQ YDQ HHQ H[SRUW� (HQ YHUJHOLMNLQJ YDQ GH

&HO �� QDELM 7HUQHX]HQ
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&HO �� QDELM GH JUHQV
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&HO �� QDELM %DWK
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&HO �� QDELM 9OLVVLQJHQ

���

���

���

���

���

�

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

)LJXXU (�� &XPXODWLHYH HURVLH � VHGLPHQWDWLH LQ GH

PDFURFHOOHQ HQ GH :HVWHUVFKHOGH �LQ 0P��� 'LNNH

GRRUJHWURNNHQ ]ZDUWH OLMQ  '9WRW��FXP ]ZDUWH

JHVWLSSHOGH OLMQ  9,�FXP WHQ JHYROJH YDQ QHWWR

LQJUHSHQ � GLNNH EODXZH OLMQ  µQDWXXUOLMNH¶

YROXPHYHUDQGHULQJ '9QDW��FXP�

]DQGEDODQ]HQ YRRU GH SHULRGHQ ���������

HQ ��������� JHHIW HFKWHU DDQ GDW GLW QLHW

YDQ GRRUVODJJHYHQG EHODQJ LV JHZHHVW� ,Q

EHLGH SHULRGHQ LV HU VSUDNH YDQ HHQ H[SRUW� :HOOLFKW GDW GH (67025)�EHUHNHQLQJHQ KLHU

PHHU GXLGHOLMNKHLG RYHU NXQQHQ JHYHQ�

*HKHOH :HVWHUVFKHOGH �LQFO� 6DHIWLQJKH�
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)LJXXU (�� �'�=DQGEDODQ]HQ YRRU RSHHQYROJHQGH SHULRGHQ� 5RGH JHWDOOHQ PHW SLMOHQ  ]DQGWUDQVSRUWHQ WXVVHQ

PDFURFHOOHQ �LQ 0P��MU�� 9QDW  URGH RQGHUVWUHHSWH JHWDOOHQ � 9WRW  ]ZDUWH JHWDOOHQ �HURVLH ��� HQ

VHGLPHQWDWLH ��� GLH MH LQ GH GLHSWHNDDUW PHHW�
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)LJXXU (�� 9HUYROJ


