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��� ,QOHLGLQJ�

+HW� XLWYRHUHQ� YDQ� HHQ� JRHG� VXUYH\�RQGHU]RHN� LV� LQJHZLNNHOG�� NRVWEDDU� HQ�
WLMGURYHQG��7UDGLWLRQHHO�ZHUG� GDDUELM� JHEUXLN� JHPDDNW� YDQ� SDSLHUHQ� YUDJHQOLMVWHQ��
'LH� NRQGHQ� RS� GULH� PDQLHUHQ� ZRUGHQ� JHEUXLNW� ELM� KHW� YHU]DPHOHQ� YDQ� JHJHYHQV��
PRQGHOLQJ� HQTXrWHUHQ� ELM� GH� PHQVHQ� WKXLV�� WHOHIRQLVFK� HQTXrWHUHQ� HQ� VFKULIWHOLMN�
HQTXrWHUHQ���

(HQ� YDQ� GH� QDGHOHQ� YDQ� KHW� JHEUXLN� YDQ� SDSLHUHQ� YUDJHQOLMVWHQ� ZDV� GDW� GH� ]R�
YHUNUHJHQ�JHJHYHQV�YHHO�IRXWHQ�EHYDWWHQ��2P�LQIRUPDWLH�YDQ�YROGRHQGH�NZDOLWHLW�WH�
NULMJHQ��ZDV�KHW�GDDURP�QRRG]DNHOLMN�GH�JHJHYHQV� V\VWHPDWLVFK� WH� FRQWUROHUHQ�HQ��
GDDU�ZDDU�QRGLJ��WH�FRUULJHUHQ��'H]H�FRQWUROH��HQ�FRUUHFWLHDFWLYLWHLWHQ�FRQVXPHHUGHQ�
YDDN� HHQ� VXEVWDQWLHHO� GHHO� YDQ� KHW� EHVFKLNEDUH� VXUYH\�EXGJHW�� ]LH� ELMYRRUEHHOG�
%HWKOHKHP���������

'H� RQWZLNNHOLQJHQ� LQ� GH� LQIRUPDWLHWHFKQRORJLH� LQ� GH� MDUHQ� WDFKWLJ� YDQ� GH� YRULJH�
HHXZ�PDDNWHQ�KHW�PRJHOLMN�RP�GH�FRPSXWHU�WH�JDDQ�JHEUXLNHQ�YRRU�KHW�YHU]DPHOHQ�
YDQ� JHJHYHQV�� =R� RQWVWRQG� FRPSXWHUJHVWXXUG� HQTXrWHUHQ� RI� LQ� KHW� (QJHOV��
&RPSXWHU�$VVLVWHG� ,QWHUYLHZLQJ� �&$,���(VVHQWLHHO� KLHUELM� LV� GDW� GH� YUDJHQOLMVW� QLHW�
PHHU�RS�SDSLHU�VWDDW��PDDU� LQ�HHQ�FRPSXWHUSURJUDPPD�]LW��'LW�SURJUDPPD�EHSDDOW�
ZHONH�YUDJHQ�PRHWHQ�ZRUGHQ�JHVWHOG�HQ�FRQWUROHHUW�RRN�GH�DQWZRRUGHQ���

+HW� JHEUXLN� YDQ� FRPSXWHUV� WLMGHQV� KHW� YHU]DPHOHQ� YDQ� GH� JHJHYHQV� KHHIW� GULH�
EHODQJULMNH�YRRUGHOHQ�� ,Q�GH�HHUVWH�SODDWV�ZRUGW� WLMGHQV�KHW� LQWHUYLHZ�GH�HQTXrWHXU�
RQWODVW��'H]H�KRHIW�QLHW�VWHHGV�GH�YROJHQGH�YUDDJ�RS�WH�]RHNHQ��,Q�GH�WZHHGH�SODDWV�
NDQ�GH�FRPSXWHU�WLMGHQV�KHW�JHVSUHN�HHQ�DDQWDO�FRQWUROHV�XLWYRHUHQ��*HFRQVWDWHHUGH�
IRXWHQ� NXQQHQ� RQPLGGHOOLMN� ZRUGHQ� KHUVWHOG�� 'DW� OHLGW� WRW� JHJHYHQV� YDQ� EHWHUH�
NZDOLWHLW�� ,Q� GH� GHUGH� SODDWV� ]LWWHQ� GH� JHJHYHQV� QD� DIORRS� YDQ� KHW� YUDDJJHVSUHN�
PHWHHQ�DO�LQ�GH�FRPSXWHU��'DW�KRHIW�GXV�QDGHUKDQG�QLHW�PHHU�WH�JHEHXUHQ��]RGDW�KHW�
YHUZHUNLQJVSURFHV�DDQ]LHQOLMN�ZRUGW�YHUVQHOG���

'H� FRPSXWHU� ZHUG� KHW� HHUVW� LQJH]HW� ELM� WHOHIRQLVFK� HQTXrWHUHQ�� 'H]H� YRUP� YDQ�
HQTXrWHUHQ� ZRUGW� DOJHPHHQ� DDQJHGXLG� PHW� GH� WHUP� &$7,� �&RPSXWHU� $VVLVWHG�
7HOHSKRQH�,QWHUYLHZLQJ���1DGDW�GH�HHUVWH�VFKRRWFRPSXWHUV�RS�GH�PDUNW�YHUVFKHQHQ��
ZHUG�KHW�PRJHOLMN�GH�FRPSXWHU�LQ�WH�]HWWHQ�ELM�PRQGHOLQJ�HQTXrWHUHQ��=R�RQWVWRQG�
&RPSXWHU�$VVLVWHG�3HUVRQDO� ,QWHUYLHZLQJ� �&$3,���1DGDW� VWHHGV�PHHU� KXLVKRXGHQV�
HQ�EHGULMYHQ�]HOI�GH�EHVFKLNNLQJ�NUHJHQ�RYHU�HHQ�FRPSXWHU��NRQ�RRN�KHW�VFKULIWHOLMN�
HQTXrWHUHQ� ZRUGHQ� YHUYDQJHQ� GRRU� HHQ� HOHNWURQLVFKH� YDULDQW�� 'H]H� ZRUGW� YDDN�
DDQJHGXLG�PHW�&RPSXWHU�$VVLVWHG�6HOI� ,QWHUYLHZLQJ� �&$6,���0HHU� LQIRUPDWLH�RYHU�
GH� GLYHUVH� DVSHFWHQ� YDQ� FRPSXWHU� JHVWXXUG� LQWHUYLHZHQ� NDQ� ELMYRRUEHHOG� ZRUGHQ�
JHYRQGHQ�LQ�&RXSHU�HW�DO����������

0HW� GH� UD]HQGVQHOOH� RSNRPVW� YDQ� KHW� LQWHUQHW� KHHIW� HHQ� QLHXZ� W\SH� JHJHYHQV�
YHU]DPHOLQJ� ]LMQ� LQWUHGH� JHGDDQ�� &RPSXWHU� $VVLVWHG� :HE� ,QWHUYLHZLQJ� �&$:,���
+LHUELM�ZRUGW� GH� YUDJHQOLMVW� DDQJHERGHQ� DDQ�GH� UHVSRQGHQWHQ� YLD� KHW� LQWHUQHW��'LW�



�

VRRUW� VXUYH\V�ZRUGW� NRUWZHJ� DDQJHGXLG� DOV�ZHEVXUYH\V� ,Q� IHLWH� LV� HHQ�ZHEVXUYH\�
HHQ�VSHFLDOH�YRUP�YDQ�&$6,���

2S�KHW�HHUVWH�JH]LFKW�KHHIW�HHQ�ZHEVXUYH\�HHQ�DDQWDO�DDQWUHNNHOLMNH�HLJHQVFKDSSHQ��

• ,QWHUQHW�ELHGW�GH�PRJHOLMNKHLG�RP�RS�EHWUHNNHOLMN�HHQYRXGLJH�ZLM]H�WRHJDQJ�WH�
NULMJHQ�WRW�HHQ�]HHU�JURWH�JURHS�SRWHQWLsOH�UHVSRQGHQWHQ��

• 'H� YUDJHQOLMVWHQ� NXQQHQ� WHJHQ� ]HHU� ODJH� NRVWHQ� ZRUGHQ� DDQJHERGHQ�� 9HUGHU�
KRHYHQ� HU� JHHQ� LQWHUYLHZHUV� WH� ZRUGHQ� LQJHVFKDNHOG� HQ� HU� KRHYHQ� JHHQ�
SRUWRNRVWHQ�WH�ZRUGHQ�EHWDDOG��

• (U�JDDW�ZHLQLJ�WLMG�YHUORUHQ�WXVVHQ�PDNHQ�HQ�DDQELHGHQ�YDQ�GH�YUDJHQOLMVW��

• (HQ�ZHEVXUYH\�ELHGW�PRJHOLMNKHGHQ�RP�]DNHQ�DOV�EHHOG��IRWR��YLGHR��HQ�JHOXLG�
RS�HHQYRXGLJH�ZLM]H�LQ�GH�YUDJHQOLMVW�RS�WH�QHPHQ��

,Q� GLW� UDSSRUW� ZRUGW� LQJHJDDQ� RS� HHQ� DDQWDO� PHWKRGRORJLVFKH� DVSHFWHQ� YDQ�
ZHEVXUYH\V�� ,Q� KHW� ELM]RQGHU� ZRUGW� RQGHU]RFKW� ZDW� GH� HIIHFWHQ� ]LMQ� YDQ�
RQGHUGHNNLQJ� HQ� ]HOIVHOHFWLH� RS� GH� UHSUHVHQWDWLYLWHLW� YDQ� GH� XLWNRPVWHQ�� 7HYHQV�
ZRUGW�QDJHJDDQ� LQ�KRHYHUUH�FRUUHFWLHWHFKQLHNHQ� LQ�VWDDW�]LMQ�RP�YHUWHNHQLQJ� LQ�GH�
XLWNRPVWHQ�WH�UHGXFHUHQ���

3DUDJUDDI� �� JHHIW� HHQ� V\VWHPDWLVFK� RYHU]LFKW� YDQ� PRJHOLMNH� SUREOHPHQ� GLH� ]LFK�
NXQQHQ�YRRUGRHQ�ELM�KHW�XLWYRHUHQ�YDQ�VXUYH\�RQGHU]RHN��'DDUELM�ZRUGW�DDQJHJHYHQ�
ZHONH�YDQ�GLH�SUREOHPHQ�YRRUDO�EHWUHNNLQJ�KHEEHQ�RS�ZHEVXUYH\V��3DUDJUDIHQ���HQ�
� JDDQ�LQ�RS�WZHH�VSHFLILHNH�SUREOHPHQ�GLH�YRRUDO�GH�NZDOLWHLW�YDQ�GH�XLWNRPVWHQ�
YDQ� ZHEVXUYH\V� DDQWDVWHQ�� KHW� JHEUXLN� YDQ� KHW� LQWHUQHW� DOV� VWHHNSURHINDGHU� HQ�
]HOIVHOHFWLH�YDQ� UHVSRQGHQWHQ�� ,Q�SDUDJUDDI���ZRUGW� HHQ� WKHRUHWLVFK�NDGHU�RSJH]HW��
'DW� ZRUGW� LQ� SDUDJUDIHQ� �� HQ� �� WRHJHSDVW� RP� HHQ� XLWGUXNNLQJ� WH� YLQGHQ� YRRU� GH�
YHUWHNHQLQJ�YDQ�VFKDWWLQJHQ�RS�EDVLV�YDQ�HHQ�ZHEVXUYH\��'DDUPHH�ZRUGW�GXLGHOLMN�
KRH�JURRW�HHQ�YHUWHNHQLQJ�NDQ�]LMQ�HQ�ZDDU�GLH�YDQ�DIKDQJW��,Q�SDUDJUDIHQ������HQ����
ZRUGW�HHQ�DDQWDO�PRJHOLMNKHGHQ�RQGHU]RFKW�RP�YRRU�GLH�YHUWHNHQLQJ�WH�FRUULJHUHQ��
HHQ� ZHHJSURFHGXUH�� HHQ� FRQWUROH�VXUYH\� HQ� HHQ� VWHHNSURHI� XLW� GH� PHQVHQ� ]RQGHU�
LQWHUQHW�� 'H� WKHRULH� ZRUGW� LQ� SDUDJUDDI� ��� JHwOOXVWUHHUG� DDQ� GH� KDQG� YDQ� HHQ�
VLPXODWLH�H[SHULPHQW�� 'DDUXLW� ZRUGW� GXLGHOLMN� GDW� KHW� VRPV� ZHO� HQ� VRPV� QLHW�
PRJHOLMN�LV�RP�HHQ�YHUWHNHQLQJ�ZHJ�WH�ZHUNHQ��+HW�UDSSRUW�EHVOXLW�PHW�GLVFXVVLH�HQ�
FRQFOXVLHV��

��� )RXWHQ�LQ�VXUYH\�RQGHU]RHN�

%LM� KHW� XLWYRHUHQ� YDQ� HHQ� VXUYH\�RQGHU]RHN� NULMJW� GH� RQGHU]RHNHU� PHW� DOOHUOHL�
YHUVFKLMQVHOHQ� WH�PDNHQ� GLH� GH� NZDOLWHLW� YDQ� GH� XLWNRPVWHQ� NDQ� EHwQYORHGHQ��+HW�
RSWUHGHQ� YDQ� HHQ� DDQWDO� YHUVWRULQJHQ� LV� QLHW� WH� YRRUNRPHQ�� ]RGDW� LQVSDQQLQJHQ� HU�
GDQ�YRRUDO�RS�JHULFKW�]XOOHQ�]LMQ�GH�LQYORHG�HUYDQ�EHSHUNW�WH�KRXGHQ���

9HUVWRULQJHQ�LQ�GH�XLWYRHULQJ�YDQ�HHQ�VXUYH\�NXQQHQ�OHLGHQ�WRW�RQMXLVWH�VFKDWWLQJHQ�
YDQ� DOOHUOHL� SRSXODWLHNHQPHUNHQ�� 9HUVFKLMQVHOHQ� GLH� WRW� GLW� VRRUWHQ� YHUVWRULQJHQ�
OHLGHQ�� ZRUGHQ� IRXWHQEURQQHQ� JHQRHPG� HQ� GH� DIZLMNLQJ� GLH� ]H� PHW� ]LMQ� DOOHQ�



YHURRU]DNHQ� KHHW� GH� WRWDOH� IRXW� ,Q� %HWKOHKHP� ������� ZRUGW� HHQ� WD[RQRPLH� YDQ�
PRJHOLMNH�IRXWHQEURQQHQ�JHJHYHQ��'H]H�WD[RQRPLH�LV�JHUHSURGXFHHUG�LQ�ILJXXU������

�
)LJXXU������7D[RQRPLH�YDQ�IRXWHQEURQQHQ�

�

�7RWDOH�IRXW�
'H� WRWDOH� IRXW� ZRUG
DDQJHGXLG�PHW�VWHHNS
RQWVWDDW�GRRUGDW�QLHW�
GHHO��HHQ�VWHHNSURHI�
RQGHU]RHN���

'H� QLHW�VWHHNSURHIIRX
]RXGHQ�]LMQ�RSJHWUHG
RQGHU]RHNVWHFKQLHNHQ
ELM�RQGHU]RHNHQ�ZDDU

'H�VWHHNSURHIIRXW�ZR
VFKDWWLQJVIRXW�� 'H� WU
ZHUNHOLMNH� WUHNNLQJVN
ZRUGHQ�JHEUXLNW�ELM�
JHEUXLNHQ� YDQ� HHQ�
VWHHNSURHINDGHU� VRP
EHGRHOG��(HQ�YHHO�YR
HOHPHQWHQ�LQ�KHW�VWHHN

:DQQHHU�RQGHU�JHOLMN
HHQ�VWHHNSURHI�HHQ�DD
JURQG�YDQ�GH]H�VWHHNS
GRRU� KHW� IHLW� GDW� GH�
GDDUELM� EHKRUHQGH� Z
]LMQ�� 'H� IRXW� GLH� RQ
ZRUGHQ� JHWURNNHQ�� K
YDULDQWLH�RI�VWDQGDDUG
�6WHHNSURHIIRXW�
�

W� HHUVW� JHVSOLWVW� LQ�
URHIIRXW�HQ�QLHW�VWHHNS
GH�JHKHOH�SRSXODWLH�ZR
�GDDUYDQ��'H�VWHHNSURH

W� LV� GH� DIZLMNLQJ� GL
HQ�LQGLHQ�HHQ�LQWHJUDDO
��� 'H� QLHW�VWHHNSURHI
ELM�PHW�VWHHNSURHYHQ�Z

UGW�RQGHUYHUGHHOG�LQ�WZ
HNNLQJVIRXW� LV� GH� IRX
DQVHQ�YDQ�GH�HOHPHQW
GH�EHUHNHQLQJ�YDQ�HHQ
YHUNHHUGH� WUHNNLQJVSU
PLJH� HOHPHQWHQ� HHQ�
RUNRPHQGH�RRU]DDN�LV
SURHINDGHU���

�EOLMYHQGH�RPVWDQGLJK
QWDO�PDOHQ�]RX�ZRUGH
URHYHQ�QLHW�VWHHGV�DDQ
VWHHNSURHYHQ� YHUVFKLO
DDUGHQ� YDQ� GH� GRHOYD
WVWDDW� GRRUGDW� WRHYDO
HHW� GH� VFKDWWLQJVIRXW�
IRXW�YDQ�GH�VFKDWWHU���
�6FKDWWLQJVIRXW�
�7UHNNLQJVIRXW�
�1LHW�VWHHNSURHIIRXW�
 �:DDUQHPLQJVIRXW�
GH� WZHH� KRRIGFDWHJRU
URHIIRXW��'H�VWHHNSURH
UGW�RQGHU]RFKW�PDDU�V
IIRXW�WUHHGW�GXV�QLHW�R

H� RQWVWDDW� GRRU� YHUVF
�RQGHU]RHN�ZDV�JHKRX
IRXW� NDQ� YDQ]HOIVSUHN
RUGW�JHZHUNW���

HH�FRPSRQHQWHQ��GH�W
W� GLH� ZRUGW� JHwQWURGX
HQ�DIZLMNHQ�YDQ�GH� WU
� VFKDWWLQJ��+HW� LV�PRJ
RFHGXUH� RI� GRRU� GH�
DQGHUH� WUHNNLQJVNDQV
�KHW�GXEEHO�RI�QRJ�YDN

HGHQ�KHW��RS�FRUUHFWH�
Q�KHUKDDOG��GDQ�]XOOHQ
�HONDDU�JHOLMN�]LMQ��'LW
OHQGH� HOHPHQWHQ� NXQQ
ULDEHOHQ� ]XOOHQ� RRN� QL
OLJ� DQGHUH� HOHPHQWHQ
'H]H� IRXW� ZRUGW� JHN
�2YHUGHNNLQJVIRXW�
�0HHWIRXW�
�9HUZHUNLQJVIRXW�
�1LHW�ZDDUQHPLQJVIRXW�
 �2QGHUGHNNLQJVIRXW�
�1RQ�UHVSRQVIRXW�
LHsQ�� GLH� ZRUGHQ�
IIRXW�LV�GH�IRXW�GLH�
OHFKWV�HHQ�EHSHUNW�
S�ELM�HHQ�LQWHJUDDO�

KLMQVHOHQ� GLH� RRN�
GHQ��PHW�GH]HOIGH�
HQG� RRN� RSWUHGHQ�

UHNNLQJVIRXW�HQ�GH�
FHHUG� GRRUGDW� GH�
HNNLQJVNDQVHQ�GLH�
HOLMN�GDW�GRRU�KHW�
RSERXZ� YDQ� KHW�
� NULMJHQ� GDQ� ZDV�
HU�YRRUNRPHQ�YDQ�

ZLM]H��WUHNNHQ�YDQ�
�GH�VFKDWWLQJHQ�RS�
�ZRUGW�YHURRU]DDNW�
HQ� EHYDWWHQ� HQ� GH�
HW� VWHHGV� GH]HOIGH�
� LQ� GH� VWHHNSURHI�
ZDQWLILFHHUG� LQ� GH�
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(HQ� IRXWHQEURQ� GLH� YHUEDQG� KRXGW� PHW� GH� WUHNNLQJVIRXW� HQ� KHW� WUHNNHQ� YDQ�
VWHHNSURHYHQ�XLW�VWHHNSURHINDGHUV�LV�KHW�IHLW�GDW�HOHPHQWHQ�VRPV�QLHW�PHW�GH�MXLVWH�
JHJHYHQV� LQ� KHW� VWHHNSURHINDGHU� ]LMQ� RSJHQRPHQ��0HQ� VSUHHNW� LQ� GLW� YHUEDQG�ZHO�
YDQ�NDGHUIRXWHQ��%LM�NDGHUIRXWHQ�NDQ�ZRUGHQ�JHGDFKW� DDQ�KHW� IHLW�GDW�EHYRONLQJV�
DGPLQLVWUDWLHV� VRPV� DFKWHUORSHQ� HQ� PXWDWLHV� ]RDOV� YHUKXL]LQJHQ� GLH� QRJ� QLHW�
YHUZHUNW� ]LMQ�� :RUGW� XLW� HHQ� GHUJHOLMNH� EHYRONLQJVDGPLQLVWUDWLH� HHQ� SHUVRQHQ�
VWHHNSURHI� JHWURNNHQ�GDQ�NXQQHQ�SHUVRQHQ� LQ� GH� VWHHNSURHI� WHUHFKWNRPHQ�GLH� QLHW�
PHHU� RS� KHW� GRRU� GH� JHPHHQWH� RSJHJHYHQ� DGUHV�ZRQHQ��.DGHUIRXWHQ� NXQQHQ� QLHW�
ZRUGHQ�EHVFKRXZG�DOV�DOOHHQ�HHQ�RQGHUGHHO�YDQ�GH�VWHHNSURHIIRXW��]LM�NXQQHQ�RRN�
RSWUHGHQ�ELM�LQWHJUDDO�RQGHU]RHN���

'H� QLHW�VWHHNSURHIIRXW� NDQ� ZRUGHQ� JHVSOLWVW� LQ� HHQ�ZDDUQHPLQJVIRXW� HQ� HHQ� QLHW�
ZDDUQHPLQJVIRXW��'H�ZDDUQHPLQJVIRXW�LV�GDW�JHGHHOWH�YDQ�GH�QLHW�VWHHNSURHIIRXW�GDW�
RQWVWDDW� GRRU� KHW� RS� LQFRUUHFWH� ZLM]H� YHUNULMJHQ�� YDVWOHJJHQ� HQ� YHUZHUNHQ� YDQ� GH�
JHJHYHQV�� 'H� ZDDUQHPLQJVIRXW� NDQ� RQWVWDDQ� GRRUGDW� ZDDUQHPLQJHQ� ZRUGHQ�
YHUULFKW�� (HQ� QLHW�ZDDUQHPLQJVIRXW� RQWVWDDW� GRRUGDW� KHW� RQPRJHOLMN� LV� RP�
ZDDUQHPLQJHQ�WH�YHUULFKWHQ���

'H� ZDDUQHPLQJVIRXW� NDQ� ZRUGHQ� JHVSOLWVW� LQ� GULH� FRPSRQHQWHQ�� RYHUGHNNLQJ��
PHHWIRXW� HQ� YHUZHUNLQJVIRXW��2YHUGHNNLQJ� NDQ� ]LFK� YRRUGRHQ� DOV� KHW� VWHHNSURHI�
NDGHU�HOHPHQWHQ�EHYDW�GLH�QLHW�WRW�GH�GRHOSRSXODWLH�EHKRUHQ���

'H� PHHWIRXW� LV� GDW� JHGHHOWH� YDQ� GH� ZDDUQHPLQJVIRXW� GDW� RQWVWDDW� GRRUGDW� GH�
JHJHYHQV�GLH�YDQ�GH�VWHHNSURHIHOHPHQWHQ�QD�ZDDUQHPLQJ�HQ�YHUZHUNLQJ�EHVFKLNEDDU�
NRPHQ��QLHW�PHW�GH�ZHUNHOLMNKHLG�RYHUHHQNRPHQ��(HQ�PHHWIRXW�NDQ�GRRU�HHQ�JURRW�
DDQWDO� YHUVWRULQJHQ� ZRUGHQ� YHURRU]DDNW�� 'H]H� YHUVWRULQJHQ� NXQQHQ� YHUVFKLOOHQGH�
LQYORHGHQ� RS� GH� XLWNRPVWHQ� KHEEHQ�� (HQ� RQGXLGHOLMNH� YUDDJVWHOOLQJ� NDQ� OHLGHQ� WRW�
PLVYHUVWDQGHQ�� HQ� GDDUGRRU� WRW� YHUNHHUGH� DQWZRRUGHQ�� +HW� VWHOOHQ� YDQ� LUUHOHYDQWH�
YUDJHQ� �GRRU� KHW� YROJHQ� YDQ� GH� YHUNHHUGH� URXWH�� NDQ� LUULWDWLH� RSZHNNHQ��PHW� DOOH�
JHYROJHQ�YDQ�GLHQ� YRRU� GH�EHDQWZRRUGLQJ�YDQ�GH� YUDJHQ��(U� NXQQHQ�YHUVWRULQJHQ�
RSWUHGHQ� DOV� JHYROJ� YDQ� LQWHUDFWLHV� WXVVHQ� UHVSRQGHQW�� HQTXrWHXU� HQ� DQGHUH�
DDQZH]LJHQ� ELM� KHW� YUDDJJHVSUHN�� HQ� GRRU� GH� VLWXDWLH� �RPJHYLQJ�� ZDDULQ� KHW�
YUDDJJHVSUHN�SODDWVYLQGW��)DFWRUHQ�GLH�KLHUELM�HHQ�URO�VSHOHQ�]LMQ�KXLGNOHXU��JHVODFKW��
OHHIWLMG�� RSOHLGLQJ� HQ� VRFLDOH� NODVVH� YDQ� HQTXrWHXU� HQ�RI� UHVSRQGHQW�� :DDU� GH�
RQGHUZHUSHQ� JHYRHOLJ� OLJJHQ�� EHVWDDW� GH� PRJHOLMNKHLG� GDW� GH� UHVSRQGHQW� DOOHHQ�
VRFLDDO�ZHQVHOLMNH�DQWZRRUGHQ�JHHIW���

3UREOHPHQ�NXQQHQ�RRN�RQWVWDDQ�ELM�KHW�VWHOOHQ�YDQ�YUDJHQ�GLH�EHWUHNNLQJ�KHEEHQ�RS�
KHW�YHUOHGHQ�YDQ�GH�UHVSRQGHQW��*HEHXUWHQLVVHQ�NXQQHQ�ZRUGHQ�YHUJHWHQ�RI�RS�HHQ�
YHUNHHUG�PRPHQW�LQ�GH�WLMG�ZRUGHQ�JHSODDWVW��'LW�VRRUW�YHUVFKLMQVHOHQ��GLH�RRN�ZHO�
JHKHXJHQHIIHFWHQ� ZRUGHQ� JHQRHPG�� GRHQ� ]LFK� YRRU� ELMYRRUEHHOG� YRRU� ELM� YUDJHQ�
RYHU�DDQNRSHQ�YDQ�JRHGHUHQ��ELRVFRRSEH]RHN�HQ�UDDGSOHJHQ�YDQ�HHQ�DUWV�������

'H� GHUGH� FRPSRQHQW� YDQ� GH� ZDDUQHPLQJVIRXW� LV� GH� YHUZHUNLQJVIRXW�� 'H�
YHUZHUNLQJVIRXW� LV� GDW� JHGHHOWH� YDQ� GH� ZDDUQHPLQJVIRXW� GDW� RQWVWDDW� GRRU�
YHUVWRULQJHQ� ELM� GH� YHUZHUNLQJ� YDQ� GH� JHJHYHQV��+LHUELM� NDQ�ZRUGHQ� JHGDFKW� DDQ�
IRXWHQ�ELM�KHW�LQWHUSUHWHUHQ��FRQWUROHUHQ�HQ�FRGHUHQ�YDQ�GH�DQWZRRUGHQ��KHW�LQW\SHQ�
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YDQ� GH� FRGHV�� KHW� SURJUDPPHUHQ�� KHW� XLWYRHUHQ� YDQ� ZHJLQJSURFHGXUHV� HQ�
DQDO\VHWHFKQLHNHQ���

1HW�DOV�GH�ZDDUQHPLQJVIRXW��LV�GH�QLHW�ZDDUQHPLQJVIRXW�RSJHERXZG�XLW�HHQ�DDQWDO�
FRPSRQHQWHQ�� QDPHOLMN� RQGHUGHNNLQJ� HQ� GH� QRQ�UHVSRQV��2QGHUGHNNLQJ� GRHW� ]LFK�
YRRU� DOV� QLHW� DOOH� HOHPHQWHQ� XLW� GH� GRHOSRSXODWLH� WHUXJ� WH� YLQGHQ� ]LMQ� LQ� KHW�
VWHHNSURHINDGHU���

2QGHU� QRQ�UHVSRQV� YHUVWDDW� PHQ� KHW� YHUVFKLMQVHO� GDW� YDQ� HOHPHQWHQ� GLH� WRW� GH�
GRHOSRSXODWLH� EHKRUHQ� HQ� GLH� LQ� GH� VWHHNSURHI� ]LMQ� JHWURNNHQ� QLHW� DOOH� JHJHYHQV�
NXQQHQ�ZRUGHQ�YHUNUHJHQ���

9HHO� YDQ� ERYHQVWDDQGH� SUREOHPHQ� NXQQHQ� ]LFK� RRN� YRRUGRHQ� ELM� ZHEVXUYH\V��
9RRUDO�RQGHUGHNNLQJ�NDQ�HHQ�HUQVWLJ�SUREOHHP�]LMQ�DOV�KHW� LQWHUQHW�ZRUGW�JHEUXLNW�
DOV� VWHHNSURHINDGHU�� 'DQ� NXQQHQ� QRRLW� SHUVRQHQ� LQ� KHW� RQGHU]RHN� ZRUGHQ�
JHVHOHFWHHUG�GLH�JHHQ�LQWHUQHW�KHEEHQ���

7UHNNLQJVIRXWHQ�NXQQHQ�]LFK�YRRUGRHQ�ZDQQHHU�ELM�GH�ZHUYLQJ�YRRU�HHQ�ZHEVXUYH\�
JHEUXLN�ZRUGW�JHPDDNW�YDQ�]HOI�VHOHFWLH��+LHUELM�WUHNW�GH�RQGHU]RHNHU�GH�VWHHNSURHI�
QLHW�]HOI��PDDU�ODDW�KHW�DDQ�GH�PHQVHQ�RYHU�RP�WH�UHDJHUHQ�RS�HHQ�RSURHS�RP�PHH�WH�
GRHQ�PHW� KHW� RQGHU]RHN��'H� WUHNNLQJVNDQVHQ� ]LMQ� GDQ�RQEHNHQG��$OV� HUYDQ�ZRUGW�
XLWJHJDDQ�GDW� HU� VSUDNH� LV�YDQ�HHQ�DVHOHFWH� VWHHNSURHI��GDQ�]DO� HU� HHQ�GLVFUHSDQWLH�
]LMQ�WXVVHQ�GH�ZHUNHOLMNH�HQ�YHURQGHUVWHOGH�WUHNNLQJVNDQVHQ��

2RN� QRQ�UHVSRQV� NDQ� ]LFK� YRRUGRHQ� ELM� ZHEVXUYH\V�� ELMYRRUEHHOG� DOV� HHUVW� HHQ�
RQOLQH�SDQHO� ZRUGW� RSJHERXZG�� HQ� YHUYROJHQV� GDDUXLW� VWHHNSURHYHQ� ZRUGHQ�
JHWURNNHQ��7HFKQLVFKH�SUREOHPHQ�NXQQHQ�]HOIV�HHQ�H[WUD�RRU]DDN�YDQ�QRQ�UHVSRQV�
]LMQ�� 7UDJH� PRGHPV�� RQEHWURXZEDUH� YHUELQGLQJHQ�� KRJH� YHUELQGLQJVNRVWHQ��
YHURXGHUGH�EURZVHUV��KHW�QLHW�KRXGHQ�DDQ�+70/�VWDQGDDUGV�ELM�KHW�RQWZLNNHOHQ�YDQ�
YUDJHQOLMVWHQ�� HQ� RQGXLGHOLMNH� QDYLJDWLH�LQVWUXFWLHV� NXQQHQ� DOOHPDDO� OHLGHQ� WRW� KHW�
DIKDNHQ� YDQ� UHVSRQGHQWHQ�� =LH� ELMYRRUEHHOG� &RXSHU� �������� 'LOOPDQ� 	� %RZNHU�
��������)ULFNHU�	�6FKRQODX���������HQ�+HHUZHJK�	�/RRVYHOGW���������

,Q� GH� YROJHQGH� SDUDJUDIHQ� ZRUGHQ� GH� KLHUYRRU� JHQRHPGH� GHNNLQJV�� HQ� VHOHFWLH�
SUREOHPHQ�YHUGHU�XLWJHGLHSW��

��� 'HNNLQJVSUREOHPHQ�

6WHHNSURHYHQ�ZRUGHQ� JHWURNNHQ� XLW� HHQ� VWHHNSURHINDGHU��'H� YHU]DPHOLQJ� YDQ� DOOH�
PHQVHQ�GLH�NXQQHQ�ZRUGHQ�EHUHLNW�YLD�KHW�VWHHNSURHINDGHU��ZRUGW�GH�NDGHUSRSXODWLH�
JHQRHPG��$DQJH]LHQ�GH� VWHHNSURHI�DINRPVWLJ� LV�XLW�GLH�NDGHUSRSXODWLH�� NXQQHQ�GH�
FRQFOXVLHV�YDQ�KHW�RQGHU]RHN�DOOHHQ�PDDU�EHWUHNNLQJ�KHEEHQ�RS�GLH�NDGHUSRSXODWLH��
HQ�QLHW�QRRG]DNHOLMN�RS�GH�HLJHQOLMNH�GRHOSRSXODWLH��'HNNLQJVSUREOHPHQ�]XOOHQ�]LFK�
YRRUGRHQ�ZDQQHHU�GH�NDGHUSRSXODWLH�DIZLMNW�YDQ�GH�GRHOSRSXODWLH��

2QGHUGHNNLQJ�GRHW�]LFK�YRRU�ZDQQHHU�PHQVHQ�XLW�GH�GRHOSRSXODWLH�QLHW�YRRUNRPHQ�
LQ� GH� NDGHUSRSXODWLH�� 'H]H� PHQVHQ� ]XOOHQ� QRRLW� JHVHOHFWHHUG� ZRUGHQ� LQ� GH�
VWHHNSURHI��+XQ� VHOHFWLHNDQV� LV� ��� %LM� YHHO�ZHEVXUYH\V� LV� KHW� LQWHUQHW� LQ� IHLWH� KHW�
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VWHHNSURHINDGHU�� 2QGHUGHNNLQJ� ]DO� GDQ� HHQ� JURRW� SUREOHHP� YRUPHQ� DOV� GH�
GRHOSRSXODWLH�JURWHU�LV�GDQ�GH�LQWHUQHWSRSXODWLH��

�
)LJXXU������3HUFHQWDJH�SHUVRQHQ�LQ�1HGHUODQG�PHW�LQWHUQHWDDQVOXLWLQJ�������

�%URQ�&%6���6WDW/LQH��
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3HUFHQWDJH

�
�

$OV�GH�GRHOSRSXODWLH�GH�JHKHOH�1HGHUODQGVH�EHYRONLQJ�LV��GDQ�]DO�HU�VSUDNH�]LMQ�YDQ�
RQGHUGHNNLQJ��,PPHUV��QLHW�LHGHUHHQ�KHHIW�HHQ�LQWHUQHWDDQVOXLWLQJ��,Q�ILJXXU�����LV�WH�
]LHQ�GDW�KHW�SHUFHQWDJH�PHQVHQ�PHW�LQWHUQHW�ZHO�VWLMJW�LQ�GH�ORRS�GHU�MDUHQ��,Q�]HYHQ�
MDDU�WLMG�LV�KHW�SHUFHQWDJH�RPKRRJ�JHVFKRWHQ�YDQ����SURFHQW�QDDU����SURFHQW��7RFK�
KHHIW� QRJ� QLHW� LHGHUHHQ� LQWHUQHW�� 'H� YHUZDFKWLQJ� LV� ZHO� GDW� KHW� SUREOHHP� LQ� GH�
WRHNRPVW�VWHHGV�NOHLQHU�]DO�ZRUGHQ��

�
)LJXXU�����3HUVRQHQ�LQ�1HGHUODQG�PHW�LQWHUQHW�LQ�������QDDU�JHVODFKW��������������������
�%URQ�&%6���6WDW/LQH��

��

��

� �� �� �� �� ���

0DQ

9URXZ

3HUFHQWDJH
�

2QGHU]RHN� QDDU� JHJHYHQV� RYHU� GH� VDPHQVWHOOLQJ� YDQ� GH� LQWHUQHWSRSXODWLH� LQ� �����
WRRQW� DDQ� GDW� GLH� SRSXODWLH� QLHW� NDQ� ZRUGHQ� JH]LHQ� DOV� HHQ� DIVSLHJHOLQJ� YDQ� GH�
1HGHUODQGVH�EHYRONLQJ��
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)LJXXU�����JHHIW�KHW�LQWHUQHWEH]LW�SHU�OHHIWLMGVFDWHJRULH�ZHHU��'XLGHOLMN�LV�WH�]LHQ�GDW�
LQWHUQHWEH]LW�GDDOW�PHW�GH�OHHIWLMG��9RRUDO�PHQVHQ�ERYHQ�GH����MDDU�]LMQ�VXEVWDQWLHHO�
RQGHUYHUWHJHQZRRUGLJG��

�
)LJXXU������3HUVRQHQ�LQ�1HGHUODQG�PHW�LQWHUQHW�LQ������QDDU�OHHIWLMGVFDWHJRULH�
�%URQ�&%6���6WDW/LQH��
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3HUFHQWDJH

�

,Q�ILJXXU�����VWDDW�KHW�LQWHUQHWEH]LW�XLWJH]HW�WHJHQ�KHW�RSOHLGLQJVQLYHDX��2RN�KLHU�YDOW�
HHQ� GXLGHOLMNH� WUHQG� WH� RQGHUVFKHLGHQ�� KHW� LQWHUQHW� EH]LW� QHHPW� WRH� PHW� KHW�
RSOHLGLQJVQLYHDX��

�
)LJXXU������3HUVRQHQ�LQ�1HGHUODQG�PHW�LQWHUQHW�LQ������QDDU�RSOHLGLQJVQLYHDX�
�%URQ�&%6���6WDW/LQH��
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0LGGHOEDDU

+RRJ

3HUFHQWDJH

�
�

9ROJHQV�'H�+DDQ�	�9DQ� µW�+RI� ������� LV� LQWHUQHWEH]LW� RQGHU� DOORFKWRQH� MRQJHUHQ�
YHHO� ODJHU� GDQ� RQGHU� DXWRFKWRQH� MRQJHUHQ�� ��� SURFHQW� YDQ� GH� MRQJH� DXWRFKWRQHQ�
KHHIW� � LQWHUQHWWRHJDQJ� WKXLV�� 9RRU� 6XULQDDPVH� HQ� $QWLOOLDDQVH� MRQJHUHQ� LV� KHW� ���
SURFHQW��YRRU�MRQJHUHQ�YDQ�7XUNVH�DINRPVW�LV�KHW����SURFHQW�HQ�YRRU�MRQJHUHQ�YDQ�
0DURNNDDQVH�DINRPVW�VOHFKWV����SURFHQW���
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%RYHQVWDDQGH� JHJHYHQV� NRPHQ� RYHUHHQ� PHW� GH� EHYLQGLQJHQ� YDQ� RQGHU]RHNHUV� LQ�
DQGHUH�ODQGHQ��=LH�ELMYRRUEHHOG�&RXSHU��������HQ�'LOOPDQ�	�%RZNHU���������

+HW�]DO�GXLGHOLMN�]LMQ�GDW�KHW�LQWHUQHW�QRJ�JHHQ�JHVFKLNW�VWHHNSURHINDGHU�LV�YRRU�KHW�
WUHNNHQ� YDQ� HHQ� VWHHNSURHI� XLW� GH� JHKHOH� EHYRONLQJ�� 6SHFLILHNH� JURHSHQ� �RXGHUHQ��
ODDJ� RSJHOHLGHQ� HQ� DOORFKWRQHQ�� ]LMQ� ]ZDDU� RQGHUYHUWHJHQZRRUGLJG�� 'DDURP� ]DO�
]HOIV� HHQ� NDQVVWHHNSURHI� XLW� GH� LQWHUQHWSRSXODWLH� JHHQ� JRHGH� DIVSLHJHOLQJ� YDQ� GH�
EHYRONLQJ�RSOHYHUHQ��

��� 6HOHFWLHSUREOHPHQ�

+RUYLW]� 	� 7KRPSVRQ� ������� KHEEHQ� LQ� KXQ� IXQGDPHQWHOH� DUWLNHO� ODWHQ� ]LHQ� GDW�
]XLYHUH� VFKDWWLQJHQ� �P�D�Z�� VFKDWWLQJHQ� ]RQGHU� V\VWHPDWLVFKH� YHUWHNHQLQJ�� DOOHHQ�
NXQQHQ�ZRUGHQ�EHUHNHQG�DOV�

��� GH�VWHHNSURHI�PHW�HHQ�ORWLQJVPHFKDQLVPH�ZRUGW�JHWURNNHQ�XLW�GH�GRHOSRSXODWLH�
YDQ�KHW�RQGHU]RHN��HHQ�NDQVVWHHNSURHI���

��� GH�WUHNNLQJVNDQV�YDQ�HONH�SHUVRRQ�LQ�GH�GRHOSRSXODWLH�EHNHQG�LV��

��� DO�GLH�WUHNNLQJVNDQVHQ�SRVLWLHI�]LMQ��GXV�QLHW�JHOLMN�DDQ���PRJHQ�]LMQ���

2RN� LV� KHW� ]R� GDW� DOOHHQ� RQGHU� GH]H� YRRUZDDUGHQ� GH� QDXZNHXULJKHLG� YDQ� GH�
VFKDWWLQJ�NDQ�ZRUGHQ�EHSDDOG��

9HHO�ZHEVXUYH\V�]LMQ�QLHW�JHEDVHHUG�RS�NDQVVWHHNSURHYHQ��(U�ZRUGW�]HOIV�KHOHPDDO�
JHHQ� VWHHNSURHI� JHWURNNHQ�� 'H� ZHEVXUYH\� ZRUGW� RS� KHW� LQWHUQHW� JH]HW� HQ� GH�
RQGHU]RHNHU�ZDFKW�DI�ZLH�UHDJHHUW��'DW�]LMQ�GDQ�SHUVRQHQ�GLH�GH�EHVFKLNNLQJ�KHEEHQ�
RYHU�LQWHUQHW��WRHYDOOLJ�GH�GHVEHWUHIIHQGH�ZHEVLWH�EH]RHNHQ��HQ�EHVOXLWHQ�RP�PHH�WH�
GRHQ� DDQ� KHW� RQGHU]RHN�� 'LW� ZRUGW� ]HOI�VHOHFWLH� JHQRHPG�� +HW� LV� GXLGHOLMN� GDW� GH�
RQGHU]RHNHU�JHHQ�HQNHOH�FRQWUROH�KHHIW�RYHU�KHW�VHOHFWLHSURFHV���

:DW�LV�GH�GRHOSRSXODWLH�YDQ�HHQ�GHUJHOLMN�RQGHU]RHN"�+HW�]LMQ�LQ�LHGHU�JHYDO�PHQVHQ�
PHW�HHQ�LQWHUQHWDDQVOXLWLQJ��HHQ�SRVLWLHYH�NDQV�RP�ELM�GH�ZHEVLWH�WHUHFKW�WH�NRPHQ�
HQ�GLH�EHVOXLWHQ�PHH�WH�GRHQ��+HW�LV�HFKWHU�GH�YUDDJ�RI�GLW�RRN�GH�GRHOSRSXODWLH� LV�
ZDDURS� GH� RQGHU]RHNHU� ]LFK�ZLO� ULFKWHQ�ELM� ]LMQ� RQGHU]RHN�� (HQ� FRQVHTXHQWLH� YDQ�
GH]H�DDQSDN�LV�GDW�GH�VHOHFWLHNDQVHQ�YROOHGLJ�RQEHNHQG�]LMQ��+HW�LV�GXV�RQPRJHOLMN�
RP� ]XLYHUH� VFKDWWLQJHQ� WH� EHUHNHQLQJHQ� YRRU� ZDW� GDQ� RRN�PDDU� GH� GRHOSRSXODWLH�
PDJ�]LMQ��

'H�HIIHFWHQ�YDQ�]HOI�VHOHFWLH�NXQQHQ�KHHO�GXLGHOLMN�ZRUGHQ�JHwOOXVWUHHUG�DDQ�GH�KDQG�
YDQ� HHQ�YRRUEHHOG�GDW� EHWUHNNLQJ�KHHIW� RS�GH�7ZHHGH�.DPHUYHUNLH]LQJHQ�YDQ� ���
MDQXDUL� ������'LYHUVH� RUJDQLVDWLHV� SUREHHUGHQ� GH� ]HWHOYHUGHOLQJ� WH� YRRUVSHOOHQ� RS�
EDVLV�YDQ�RSLQLHSHLOLQJHQ��'H�XLWNRPVWHQ�YDQ�GLH�SHLOLQJHQ�]LMQ�VDPHQJHYDW�LQ�WDEHO�
�����

%LM�GH�SHLOLQJ�RS�GH�ZHEVLWH�.HQQLVQHW�ZDV�GXLGHOLMN�VSUDNH�YDQ�]HOI�VHOHFWLH��(ONH�
EH]RHNHU�YDQ�GH]H�ZHEVLWH�YRRU�KHW�RQGHUZLMV�NRQ�]LMQ�VWHP�XLWEUHQJHQ��+HW�]XOOHQ�
HFKWHU� YRRUDO� PHQVHQ� XLW� KHW� RQGHUZLMV� ]LMQ� JHZHHVW� GLH� RS� GH]H� ZHEVLWH� WHUHFKW�
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NZDPHQ��'H�YHUVFKLOOHQ�WXVVHQ�GH�SHLOLQJ��RS�GH�GDJ�YRRU�GH�YHUNLH]LQJHQ��HQ�KHW�
XLWHLQGHOLMNH� UHVXOWDDW� �LQ� GH� NRORP� µ8LWVODJ¶�� EOHNHQ� HQRUP�� 'H� 0HDQ� $EVROXWH�
'LIIHUHQFH��0$'��JHHIW�DDQ�KRHYHHO�]HWHOV�GH�YRRUVSHOOLQJ�HU�JHPLGGHOG�QDDVW�]LW��
,Q� GLW� JHYDO� LV� GH�0$'� JHOLMN� DDQ� ������'XV� KHW� YHUVFKLO� SHU� SDUWLM� LV� JHPLGGHOG�
JURWHU�GDQ����]HWHOV��0HUN�RS�GDW�YHHO�PHQVHQ�����GXL]HQG��KHEEHQ�PHHJHGDDQ�DDQ�
GH]H�SHLOLQJ��(HQ�JURWH�VWHHNSURHI� LV�GXV� DEVROXXW�JHHQ�JDUDQWLH�YRRU� HHQ�FRUUHFWH�
XLWNRPVW��

7DEHO������'H�XLWNRPVWHQ�YDQ�HQNHOH�RSLQLHRQGHU]RHNHQ�

� 8LWVODJ�� .HQQLVQHW�� 57/��� 6%6�� 1HGHUODQG���

2PYDQJ�VWHHNSURHI� �� ������� ������� �������� �������

=HWHOV�LQ�GH�7ZHHGH�.DPHU�
���&'$�
���/3)�
���99'�
���3YG$��
���63��
���*URHQ/LQNV�
���'���

���$QGHUH�SDUWLMHQ�
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0HDQ�$EVROXWH�'LIIHUHQFH� �� ����� ���� ���� ������

�

(HQ�DQGHU�YRRUEHHOG�YDQ�HHQ�ZHEVXUYH\�PHW�]HOI�VHOHFWLH�ZDV�GH�SHLOLQJ�YDQ�GH�79�
]HQGHU� 57/��� 2RN� KLHU� NRQGHQ� WRHYDOOLJH� EH]RHNHU� YDQ� GH� ZHEVLWH� KXQ� VWHP�
XLWEUHQJHQ��'H�XLWNRPVWHQ� YDQ�57/�� ]LMQ�ZHO� EHWHU� GDQ� GLH� YDQ�.HQQLVQHW��PDDU�
QRJ� VWHHGV� QLHW� RP�RYHU� QDDU� KXLV� WH� VFKULMYHQ��'H�ZDDUGH� YDQ� GH�0$'� OLJW� QRJ�
VWHHGV�ERYHQ�GH����'DW�GH�XLWNRPVWHQ�ZDW�EHWHU�]LMQ��]RX�WH�PDNHQ�NXQQHQ�KHEEHQ�
PHW�GH�VDPHQVWHOOLQJ�YDQ�GH�JURHS�EH]RHNHUV�YDQ�ZHEVLWH�YDQ�57/���'DW�]RX�ZHO�
HHQV�HHQ�PLQGHU�VSHFLILHNH�JURHS�NXQQHQ�]LMQ��

%LM�GH�79�]HQGHU�6%6��ZHUG�JHEUXLN�JHPDDNW�YDQ�HHQ�DFFHVV�SDQHO��=XONH�SDQHOV�
ZRUGHQ�RSJHERXZG�GRRU�KHW�EUHHG�ZHUYHQ�YDQ�PHQVHQ�RS�JRHG�EH]RFKWH�ZHEVLWHV�
HQ�LQWHUQHWSRUWDOV��%LM�GH�ZHUYLQJ�LV�GXV�RRN�VSUDNH�YDQ�]HOI�VHOHFWLH��9RRU�DOOHUOHL�
VXUYH\V�ZRUGHQ�GDQ�YHUYROJHQV�VWHHNSURHYHQ�JHWURNNHQ�XLW�GLW�SDQHO��

+HW�YRRUGHHO�YDQ�HHQ�DFFHVV�SDQHO� LV�GDW�ELM�GH�ZHUYLQJ�DO� DOOHUOHL�YUDJHQ�NXQQHQ�
ZRUGHQ�JHVWHOG�RYHU�VRFLDDO�GHPRJUDILVFKH�NHQPHUNHQ�YDQ�GH�UHVSRQGHQWHQ��,Q�KHW�
SDQHO�YDQ�6%6��ZHUG�RRN�JHYUDDJG�QDDU�KHW�VWHPJHGUDJ�ELM�GH�YRRUJDDQGH�7ZHHGH�
.DPHUYHUNLH]LQJHQ��'LH� LQIRUPDWLH� NDQ� ELM� ODWHUH� VXUYH\V�ZRUGHQ� JHEUXLNW� RP� GH�
UHSUHVHQWDWLYLWHLW� WH� FRQWUROHUHQ� �PHW� EHWUHNNLQJ� WRW� GH]H� NHQPHUNHQ�� HQ� HYHQWXHHO�
HHQ�FRUUHFWLH�XLW�WH�YRHUHQ�YRRU�HHQ�JHEUHN�DDQ�UHSUHVHQWDWLYLWHLW���

'H�ZDDUGH�YDQ�GH�0$'�YRRU�GH�SHLOLQJ�YDQ�6%6��ZDV�JHOLMN�DDQ������(Q�GDW�LV�DO�
ZHHU� HHQ� VWXN�NOHLQHU�GDQ�GH�ZDDUGHQ�YRRU�GH�SHLOLQJHQ�YDQ�.HQQLVQHW� HQ�57/���
RQGDQNV� GH� YHHO� NOHLQHUH� VWHHNSURHIRPYDQJ� YDQ� �� GXL]HQG� SHUVRQHQ�� 'H�
PRJHOLMNKHLG� WRW� FRUUHFWLH� RS� EDVLV� YDQ� GH� GHPRJUDILVFKH� NHQPHUNHQ� HQ� KHW�
NLHVJHGUDJ� ]DO� GDDU� ]HNHU� WRH� KHEEHQ� ELMJHGUDJHQ� 7RFK� LV� HU� QRJ� VWHHGV� HHQ�
JHPLGGHOG�YHUVFKLO�SHU�SDUWLM�YDQ�ELMQD�WZHH�]HWHOV��
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+HW� EHVWH� UHVXOWDDW� LQ� WDEHO� ���� ZRUGW� EHUHLNW� YRRU� GH� SHLOLQJ� YDQ� GH� 79�]HQGHU�
1HGHUODQG� ���+LHUELM� LV� JHEUXLN� JHPDDNW� YDQ� HHQ� HFKWH� NDQVVWHHNSURHI�� 7HOHIRRQ�
QXPPHUV� ZHUGHQ� RS� HHQ� YROVWUHNW� ZLOOHNHXULJH� PDQLHU� JHJHQHUHHUG� GRRU� HHQ�
FRPSXWHUDOJRULWPH� �µUDQGRP� GLJLW� GLDOOLQJ¶���0HW� GH� ELMEHKRUHQGH� SHUVRQHQ� ZHUG�
FRQWDFW� JH]RFKW�� 0HW� HHQ� VWHHNSURHI� YDQ� VOHFKWV� ����� PHQVHQ� ZHUG� ]R� HHQ�
YRRUVSHOOLQJ�YHUNUHJHQ�PHW�HHQ�JHPLGGHOGH�DIZLMNLQJ�YDQ�PLQGHU�GDQ�ppQ�]HWHO��

'H� XLWNRPVWHQ� LQ� WDEHO� ���� ODWHQ� QRJ� HHQV� ]LHQ� GDW� KHW� YRRU� KHW� YHUNULMJHQ� YDQ�
EHWURXZEDUH� XLWNRPVWHQ� QLHW� JDDW� RP� GH� RPYDQJ� YDQ� GH� VWHHNSURHI� PDDU� RP� GH�
UHSUHVHQWDWLYLWHLW�HUYDQ��2RN�LV�GXLGHOLMN�GDW�KHW�WUHNNHQ�YDQ�HHQ�NDQVVWHHNSURHI�HHQ�
YLWDDO�RQGHUGHHO�YRUPW�YDQ�HHQ�JRHGH�RQGHU]RHNVRS]HW��

=HOI�VHOHFWLH� GUDDJW� RRN� QRJ� HHQ� H[WUD� JHYDDU� LQ� ]LFK�� 6SHFLILHNH� JURHSHQ� LQ� GH�
GRHOSRSXODWLH�]RXGHQ�GH]H�PRJHOLMNKHLG�NXQQHQ�DDQJULMSHQ�RP�HUYRRU�WH�]RUJHQ�GDW�
]H�]LMQ�RYHUYHUWHJHQZRRUGLJG� LQ�KHW�RQGHU]RHN��'DDUPHH�RQWVWDDW�GH�PRJHOLMNKHLG�
RP� GH� XLWNRPVWHQ� YDQ� KHW� RQGHU]RHN� WH� PDQLSXOHUHQ�� (HQ� FRQFUHHW� YRRUEHHOG�
GDDUYDQ�LV�GH�16�3XEOLHNVSULMV�������9LD�GH�ZHEVLWH�NRQ�PHQ�]LMQ�VWHP�XLWEUHQJHQ�
RS� ppQ� YDQ� GH� ]HV� JHQRPLQHHUGH� ERHNHQ�� :LQQDDU� ZHUG� XLWHLQGHOLMN� HHQ� QLHW�
JHQRPLQHHUG� ERHN�� GH� 1LHXZH� %LMEHOYHUWDOLQJ�� %LMQD� ��� SURFHQW� YDQ� GH� UXLP� ���
GXL]HQG�VWHPPHUV�NR]HQ�YRRU�GLW�ERHN��(U�ZDV�HHQ�FDPSDJQH�JHYRHUG�GRRU�RQGHU�
DQGHUHQ� KHW� GDJEODG� 7URXZ�� GH� (YDQJHOLVFKH� 2PURHS�� KHW� 1HGHUODQGV�
%LMEHOJHQRRWVFKDS�� GH� .DWKROLHNH� %LMEHOVWLFKWLQJ� HQ� GH� 3URWHVWDQWVH� .HUN� RP� WH�
VWHPPHQ� RS� GH� QLHXZH� ELMEHOYHUWDOLQJ�� =LH� RRN� KHW� ZHHNEODG� � (OVHYLHU� YDQ� ��
QRYHPEHU�������

��� +HW�WKHRUHWLVFKH�NDGHU�

/DDW� GH� GRHOSRSXODWLH� 8� YDQ� KHW� RQGHU]RHN� EHVWDDQ� XLW� 1� HOHPHQWHQ� �PHQVHQ��
KXLVKRXGHQV��� GLH� ZRUGHQ� JHQXPPHUG� YDQ� �� W�P�1�� %LM� HON� HOHPHQW� N� KRRUW� HHQ�
ZDDUGH� <N� YDQ� GH� GRHOYDULDEHOH� <�� 9HURQGHUVWHOG� ZRUGW� GDW� KHW� GRHO� YDQ� KHW�
RQGHU]RHN�LV�KHW�VFKDWWHQ�YDQ�KHW�SRSXODWLHJHPLGGHOGH�
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YDQ�GH�GRHOYDULDEHOH�<��

'H� GRHOSRSXODWLH�8� LV� RSJHGHHOG� LQ� WZHH� GHHOSRSXODWLHV�� GH� GHHOSRSXODWLH�8,� YDQ�
HOHPHQWHQ�PHW�WRHJDQJ�WRW�KHW�LQWHUQHW�HQ�GH�GHHOSRSXODWLH�81,�YDQ�HOHPHQWHQ�]RQGHU�
WRHJDQJ�WRW�KHW� LQWHUQHW��$DQ�HONH�HOHPHQW�N� LQ�GH�GRHOSRSXODWLH� LV�HHQ�LQGLFDWRU�,N�
JHNRSSHOG�� ZDDUELM� ,N�  � �� DOV� HOHPHQW� N� LQWHUQHWWRHJDQJ� KHHIW� �HQ� GXV� WRW�
GHHOSRSXODWLH�8,�KRRUW��HQ�ZDDUELM�,N� ���DOV�GDW�QLHW�KHW�JHYDO�LV��'H�GHHOSRSXODWLH�8,�
ZRUGW�KLHU�GH�LQWHUQHWSRSXODWLH�JHQRHPG���

'H�RPYDQJ�YDQ�GH�LQWHUQHWSRSXODWLH�ZRUGW�DDQJHJHYHQ�PHW�
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(YHQ]R�JHHIW�11,�GH�RPYDQJ�YDQ�GHHOSRSXODWLH�81,��DDQ�ZDDUELM�1,���11,� �1��+HW�
JHPLGGHOGH�YDQ�GH�GRHOSRSXODWLH�LQ�GH�LQWHUQHWSRSXODWLH�LV�JHOLMN�DDQ�
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��� (HQ�DVHOHFWH�VWHHNSURHI�XLW�GH�LQWHUQHWSRSXODWLH�

(HUVW�ZRUGW�QX�GH�VLWXDWLH�EHNHNHQ�ZDDULQ�KHW�PRJHOLMN�LV�RP�HHQ�DVHOHFWH�VWHHNSURHI�
]RQGHU� WHUXJOHJJLQJ� �HQ� PHW� JHOLMNH� NDQVHQ�� WH� WUHNNHQ� XLW� GH� LQWHUQHWSRSXODWLH��
'DDUYRRU� LV� HHQ� VWHHNSURHINDGHU� QRGLJ� ZDDULQ� DOOH� HOHPHQWHQ� PHW� LQWHUQHW� VWDDQ�
YHUPHOG�� (HQ� GHUJHOLMNH� OLMVW� EHVWDDW� �QRJ�� QLHW�� (U� ]LMQ� HFKWHU�PDQLHUHQ� RP� GH]H�
VLWXDWLH�WH�EHQDGHUHQ��(HQ�DDQSDN�]RX�NXQQHQ�]LMQ�RP�HHUVW�HHQ�VWHHNSURHI�WH�WUHNNHQ�
XLW� HHQ� JURWHU� VWHHNSURHINDGHU� �ELMYRRUEHHOG� HHQ� EHYRONLQJVUHJLVWHU� RI� HHQ�
DGUHVVHQOLMVW���GH�JHUHJLVWUHHUGH�SHUVRQHQ�RS�HHQ�NODVVLHNH�ZLM]H� WH�EHQDGHUHQ� �SHU�
EULHI� RI� WHOHIRRQ�� HQ� ]R� GH� SHUVRQHQ� WH� VHOHFWHUHQ� GLH� LQWHUQHWWRHJDQJ� KHEEHQ��'H�
JHVHOHFWHHUGH� SHUVRQHQ� NULMJHQ� YHUYROJHQV� KHW� LQWHUQHWDGUHV� WRHJHVWXXUG� YDQ� GH�
YUDJHQOLMVW��+HW� LV�GXLGHOLMN�GDW� HU�ELM� � HHQ�GHUJHOLMN�VWHHNSURHINDGHU� VSUDNH� LV�YDQ�
RYHUGHNNLQJ��(U�]LWWHQ�LQ�KHW�VWHHNSURHINDGHU�SHUVRQHQ�GLH�QLHW�WRW�GH�GRHOSRSXODWLH�
EHKRUHQ��+HW� LV� HFKWHU�ZHO� ]R�GDW� LHGHUHHQ� LQ�GH� LQWHUQHWSRSXODWLH�HHQ�EHNHQGH�HQ�
SRVLWLHYH� NDQV� RS� VHOHFWLH� KHHIW�� ]RGDW� KHW� PRJHOLMN� LV� RP� ]XLYHUH� VFKDWWHUV� WH�
EHUHNHQHQ�HQ�GH�RQ]HNHUKHLGVPDUJH�LQ�GH�XLWNRPVWHQ�WH�NZDQWLILFHUHQ��

(HQ� DVHOHFWH� VWHHNSURHI� ]RQGHU� WHUXJOHJJLQJ� XLW� GH� LQWHUQHWSRSXODWLH� NDQ� ZRUGHQ�
YRRUJHVWHOG�GRRU�HHQ�UHHNV�

1�� D�����D�D � � � � � � � ������������������

YDQ�1� LQGLFDWRUHQ��ZDDUELM� N�GH� LQGLFDWRU�DN� GH�ZDDUGH� �� DDQQHHPW� DOV� SHUVRRQ� N�
ZRUGW�JHVHOHFWHHUG��HQ�GH�ZDDUGH���LV�DOV�GLH�SHUVRRQ�QLHW�ZRUGW�JHVHOHFWHHUG��YRRU�N�
 � ��� ��� �����1���8LWHUDDUG� JHOGW� GDW�DN� � �� YRRU� HONH� SHUVRRQ� N� ]RQGHU� LQWHUQHW��'H�
RPYDQJ�YDQ�GH]H�VWHHNSURHI�ZRUGW�JHQRWHHUG�PHW�Q,��

'H� YHUZDFKWH� ZDDUGH� N�  �(�DN�� ZRUGW� GH� HHUVWH� RUGH� LQVOXLWNDQV� YDQ� HOHPHQW� N�
JHQRHPG��+RUYLW]�	�7KRPSVRQ��������KHEEHQ�DDQJHWRRQG�GDW�KHW�DOWLMG�PRJHOLMN�LV�
RP�HHQ�]XLYHUH�VFKDWWHU�WH�FRQVWUXHUHQ��PLWV�DOOH�HHUVWH�RUGH�LQVOXLWNDQVHQ�EHNHQG�HQ�
SRVLWLHI� ]LMQ�� 'H� +RUYLW]�7KRPSVRQ�VFKDWWHU� YRRU� KHW� JHPLGGHOGH� YDQ� GH�
LQWHUQHWSRSXODWLH�LV�JHGHILQLHHUG�DOV�
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ZDDUELM�SHU�GHILQLWLH�<N��� N� ���DOV�,N� ����,Q�KHW�JHYDO�YDQ�HHQ�DVHOHFWH�VWHHNSURHI�
]RQGHU�WHUXJOHJJLQJ�PHW�JHOLMNH�NDQVHQ�]LMQ�DOOH�HHUVWH�RUGH�LQVOXLWNDQVHQ�JHOLMN�DDQ�
Q���1��)RUPXOH�������UHGXFHHUW�GDQ�WRW�
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'LW� LV�HHQ�]XLYHUH� VFKDWWHU�YRRU�KHW�JHPLGGHOGH� ,< � YDQ�GH� LQWHUQHWSRSXODWLH��PDDU�

QLHW�QRRG]DNHOLMN�YRRU�KHW�JHPLGGHOGH� < � YDQ�GH�GRHOSRSXODWLH��'H�YHUWHNHQLQJ� LV�
JHOLMN�DDQ�
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'H�RPYDQJ�YDQ�GH�YHUWHNHQLQJ�ZRUGW�EHSDDOG�GRRU�WZHH�IDFWRUHQ��'H�HHUVWH�IDFWRU�LV�
GH� UHODWLHYH�RPYDQJ�YDQ�GH�GHHOSRSXODWLH� ]RQGHU� LQWHUQHW��1DDUPDWH�GH]H�RPYDQJ�
JURWHU� LV�� ]DO� GH� YHUWHNHQLQJ� RRN� JURWHU� ]LMQ�� 'H� WZHHGH� IDFWRU� LV� KHW� FRQWUDVW�

1,, << − � WXVVHQ� GH� LQWHUQHWSRSXODWLH� HQ� GH� QLHW�LQWHUQHWSRSXODWLH�� 1DDUPDWH� GH�

JHPLGGHOGHQ�YDQ�GH�GRHOYDULDEHOH�PHHU�YHUVFKLOOHQ�YRRU�GH�WZHH�GHHOSRSXODWLHV��]DO�
GH�YHUWHNHQLQJ�JURWHU�]LMQ��

2S�KHW�RJHQEOLN�NDQ�GH�RPYDQJ�YDQ�GH�GHHOSRSXODWLH�YDQ�PHQVHQ�]RQGHU� LQWHUQHW�
QRJ�QLHW�ZRUGHQ�JHQHJHHUG��)LJXXU�����ODDW�]LHQ�GDW�KHW�SHUFHQWDJH�PHQVHQ�]RQGHU�
LQWHUQHW�DIQHHPW��PDDU�QRJ�VWHHGV�LQ�GH�EXXUW�YDQ�GH����SURFHQW�OLJW��

9HUGHU� LV� LQ�SDUDJUDDI���EHVFKUHYHQ�GDW� HU�QRJ� VWHHGV� VXEVWDQWLsOH�YHUVFKLOOHQ�]LMQ�
WXVVHQ�GH�WZHH�GHHOSRSXODWLHV��9RRUDO�RXGHUHQ��ODDJ�RSJHOHLGHQ�HQ�DOORFKWRQHQ�]LMQ�
VOHFKW� YHUWHJHQZRRUGLJG� LQ� GH� LQWHUQHWSRSXODWLH�� 'DDURP� ]XOOHQ� VFKDWWHUV� YRRU�
NHQPHUNHQ�YDQ�GH�GRHOSRSXODWLH�RS�EDVLV�YDQ�HHQ�VWHHNSURHI�XLW�GH�LQWHUQHWSRSXODWLH�
QLHW�]XLYHU�]LMQ��

��� =HOI�VHOHFWLH�XLW�GH�LQWHUQHWSRSXODWLH�

%LM� YHHO� ZHEVXUYH\V� LV� HU� JHHQ� VSUDNH� YDQ� KHW� WUHNNHQ� YDQ� HHQ� VWHHNSURHI� XLW� GH�
LQWHUQHWSRSXODWLH�� %LM� GH]H� VXUYH\V� ODDW� GH� RQGHU]RHNHUV� KHW� DDQ� GH� SHUVRQHQ� ]HOI�
RYHU�RP�WH�SDUWLFLSHUHQ�LQ�KHW�RQGHU]RHN��'LW�ZRUGW�]HOI�VHOHFWLH�JHQRHPG��'HHOQDPH�
ZRUGW� LQ� GH� HHUVWH� SODDWV� EHSDDOG� GRRU� GH� EHNHQGKHLG� YDQ� SHUVRQHQ� PHW� KHW�
RQGHU]RHN��=H�PRHWHQ�WRHYDOOLJ�WHUHFKW�NRPHQ�RS�GH�ZHEVLWH�YDQ�KHW�RQGHU]RHN��RI�
]H�PRHWHQ� LQJDDQ�RS�HHQ�XLWQRGLJLQJ�GDDUWRH� �ELMYRRUEHHOG�YLD� HHQ�EDQQHU�RS�HHQ�
DQGHUH�ZHEVLWH���,Q�GH�WZHHGH�SODDWV�PRHW�HHQ�GHUJHOLMNH�SHUVRRQ�RRN�EHVOXLWHQ�RP�
LQGHUGDDG�DDQ�GDW�RQGHU]RHN�GHHO�WH�QHPHQ��

=HOI�VHOHFWLH�EHWHNHQW�GDW�HON�SHUVRRQ�N�LQ�GH�LQWHUQHWSRSXODWLH�HHQ�RQEHNHQGH�NDQV�

N� KHHIW� RP� WH� SDUWLFLSHUHQ� LQ� HHQ� RQGHU]RHN��'H� UHVSRQGHUHQGH� SHUVRQHQ� NXQQHQ�
ZRUGHQ�DDQJHYHQ�PHW�HHQ�UHHNV�

1UUU ������ �� � � � � � � � ������������������
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YDQ�1�LQGLFDWRUHQ��'H�N�GH�LQGLFDWRU�UN�QHHPW�GH�ZDDUGH���DDQ�DOV�SHUVRRQ�N�DDQ�KHW�
RQGHU]RHN�PHHGRHW��HQ�DQGHUV�NULMJW�GH�LQGLFDWRU�GH�ZDDUGH����YRRU�N� ������������1���
'H�YHUZDFKWH�ZDDUGH� N� �(�UN��]DO�GH�UHVSRQVNDQV�YDQ�SHUVRRQ�N��ZRUGHQ�JHQRHPG��
2RN� YRRU� SHUVRQHQ� ]RQGHU� LQWHUQHW� NDQ� KHW� EHJULS� UHVSRQVNDQV� ZRUGHQ�
JHwQWURGXFHHUG��8LWHUDDUG�]LMQ�GH�UHVSRQVNDQVHQ�YRRU�DO�GH]H�SHUVRQHQ�SHU�GHILQLWLH�
JHOLMN�DDQ����

'H� RPYDQJ� YDQ� GH� VWHHNSURHI� GLH� XLWHLQGHOLMN� YLD� ]HOI�VHOHFWLH� WRW� VWDQG� NRPW�� LV�
JHOLMN�DDQ�
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(HQ� QDwHYH� RQGHU]RHNHU� ]RX� QX� NXQQHQ� YHURQGHUVWHOOHQ� GDW� HON� HOHPHQW� LQ� GH�
LQWHUQHWSRSXODWLH� GH]HOIGH�NDQV�KHHIW� RP� LQ� GH� VWHHNSURHI� WHUHFKW� WH� NRPHQ�� ,Q� GLW�
JHYDO�]RX�KHW�VWHHNSURHIJHPLGGHOGH�

∑
=

=
1

N
NN

6
6 <U

Q
\

�

�
� � � � � � ������������������

HHQ� JRHGH� VFKDWWHU�PRHWHQ� ]LMQ� YRRU� KHW� JHPLGGHOGH� YDQ� GH� LQWHUQHWSRSXODWLH��'H�
YHUZDFKWH�ZDDUGH�YDQ�GH]H�VFKDWWHU�LV��ELM�EHQDGHULQJ��JHOLMN�DDQ�
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+LHULQ� LV� � KHW� JHPLGGHOGH� YDQ� DOOH� UHVSRQVNDQVHQ� LQ� WKH� LQWHUQHWSRSXODWLH�� ]LH�

ELMYRRUEHHOG�%HWKOHKHP����������

,Q� KHW� DOJHPHHQ� LV� GH� YHUZDFKWH�ZDDUGH� YDQ�KHW� VWHHNSURHIJHPLGGHOGH�QLHW� JHOLMN�
DDQ� KHW� JHPLGGHOGH� YDQ� GH� LQWHUQHWSRSXODWLH�� 'H� HQLJH� VLWXDWLH� ZDDULQ� GH�
YHUWHNHQLQJ�YHUGZLMQW�� LV�GLH�ZDDULQ�DOOH�UHVSRQVNDQVHQ�JHOLMN�]LMQ��'DW� LV�RRN�QLHW�
YHUZRQGHUOLMN�RPGDW�GDQ�HONH�SHUVRRQ�LQ�GH�SRSXODWLH�GH]HOIGH�VHOHFWLHNDQV�KHHIW��

%HWKOHKHP��������ODDW�]LHQ�GDW�GH�YHUWHNHQLQJ�YDQ�KHW�VWHHNSURHIJHPLGGHOGH�LQ�������
NDQ�ZRUGHQ�JHVFKUHYHQ�DOV�
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GH�FRYDULDQWLH�LQ�GH�LQWHUQHWSRSXODWLH�LV�WXVVHQ�GH�ZDDUGHQ�YDQ�GH�GRHOYDULDEHOH�HQ�
GH� UHVSRQVNDQVHQ�� 'H� RPYDQJ� YDQ� GH]H� YHUWHNHQLQJ� ZRUGW� EHSDDOG� GRRU� WZHH�
IDFWRUHQ��

• � 'H�KRRJWH�YDQ�GH�JHPLGGHOGH�UHVSRQVNDQV��1DDUPDWH�SHUVRQHQ�PHHU�EHUHLG�]LMQ�
RP�GHHO�WH�QHPHQ�DDQ�KHW�RQGHU]RHN��ZRUGHQ�KXQ�UHVSRQVNDQVHQ�JURWHU��HQ�]DO�
GH�YHUWHNHQLQJ�DIQHPHQ��
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• � 'H�VDPHQKDQJ�WXVVHQ�GH�ZDDUGHQ�YDQ�KHW�NHQPHUN�GDW�ZRUGW�RQGHU]RFKW�HQ�GH�
ZDDUGHQ� YDQ� GH� UHVSRQVNDQVHQ�� 1DDUPDWH� GH� VDPHQKDQJ� VWHUNHU� LV�� ]DO� GH�
YHUWHNHQLQJ�JURWHU�]LMQ��

1DGHUH�EHVFKRXZLQJ�YDQ�IRUPXOH�������OHYHUW�GULH�VLWXDWLHV�RS�ZDDULQ�GH�YHUWHNHQLQJ�
YHUGZLMQW��

��� $OOH�UHVSRQVNDQVHQ�]LMQ�JHOLMN��'DQ� LV�ZDDUGH�YDQ�GH�FRYDULDQWLH�JHOLMN�DDQ����
'LW�LV�ZHHU�GH�VLWXDWLH�ZDDULQ�KHW�VHOHFWLHSURFHV�NDQ�ZRUGHQ�YHUJHOHNHQ�PHW�HHQ�
DVHOHFWH�VWHHNSURHI��

��� $OOH� ZDDUGHQ� YDQ� KHW� WH� RQGHU]RHNHQ� NHQPHUN� ]LMQ� JHOLMN�� 'LW� LV� HHQ� KRRJVW�
RQZDDUVFKLMQOLMNH� VLWXDWLH�� $OV� GLW� ]LFK� ]RX� YRRUGRHQ�� LV� ppQ� ZDDUQHPLQJ�
JHQRHJG��(HQ�SHLOLQJ�]RX�GDQ�YHUGHU�RYHUERGLJ�]LMQ��

��� (U�LV�JHHQ�VDPHQKDQJ�WXVVHQ�KHW�WH�RQGHU]RHNHQ�NHQPHUN�HQ�GH�UHVSRQVNDQVHQ��
'HHOQDPH�YDQ�SHUVRQHQ�DDQ�KHW�RQGHU]RHN�KDQJW�GDQ�GXV�QLHW�DI�YDQ�GH�ZDDUGH�
YDQ�KHW�WH�RQGHU]RHNHQ�NHQPHUN�YRRU�GLH�SHUVRQHQ�

,Q� GH� PHHVWH� JHYDOOHQ� ]DO� KHW� RQGHU]RHN� ]LFK� QLHW� FRQFHQWUHUHQ� RS� GH�
LQWHUQHWSRSXODWLH�PDDU�RS�GH�JHKHOH�SRSXODWLH��$OV�KHW�JDDW�RP�KHW�VFKDWWHQ�YDQ�KHW�
JHPLGGHOGH� LQ� GH� WRWDOH� SRSXODWLH�� GDQ� LV� GH� YHUWHNHQLQJ� YDQ� KHW� VWHHNSURHI�
JHPLGGHOGH�JHOLMN�DDQ�
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'H�YHUWHNHQLQJ�LV�QX�RSJHERXZG�XLW�WZHH�WHUPHQ��HHQ�ELMGUDJH�YHURRU]DDNW�GRRU�KHW�
IHLW�GDW�QLHW�GH�JHKHOH�SRSXODWLH�ZRUGW�RQGHU]RFKW�PDDU�VOHFKWV�GH�LQWHUQHWSRSXODWLH�
�RQGHUGHNNLQJ��HQ�HHQ�ELMGUDJH�YHURRU]DDNW�GRRU�]HOI�VHOHFWLH��

7KHRUHWLVFK� LV� KHW� QLHW� XLWJHVORWHQ� GDW� GH]H� WZHH� WHUPHQ� HONDDU� FRPSHQVHUHQ�
ZDDUGRRU�GH� WRWDOH�YHUWHNHQLQJ�NOHLQ� LV��$OV�SHUVRQHQ�]RQGHU� LQWHUQHW�HFKWHU� OLMNHQ�
RS�SHUVRQHQ�PHW�LQWHUQHW�GLH�QLHW�JUDDJ�DDQ�RQGHU]RHN�PHHGRHQ��GDQ�]XOOHQ�GH�WZHH�
ELMGUDJHQ�HONDDU�MXLVW�YHUVWHUNHQ��3UDNWLVFKH�HUYDULQJHQ�OLMNWHQ�WH�VXJJHUHUHQ�GDW�GLW�
ODDWVWH�HHUGHU�KHW�JHYDO�]DO�]LMQ��$OV�<�ELMYRRUEHHOG�HHQ�YDULDEHOH�LV�GLH�GH�LQWHQVLWHLW�
PHHW�YDQ�]HNHUH�DFWLYLWHLW�RS�KHW�LQWHUQHW��VXUIHQ��KHW�VSHOHQ�YDQ�RQOLQHVSHOOHQ���GDQ�
LV� HHQ� SRVLWLHYH� FRUUHODWLH� WXVVHQ� GH]H� YDULDEHOH� HQ� GH� UHVSRQVNDQVHQ� QLHW�
RQZDDUVFKLMQOLMN�� 9HUGHU� ]DO� KHW� JHPLGGHOGH� YDQ� <� YRRU� GH� LQWHUQHWSRSXODWLH� HHQ�
SRVLWLHYH�ZDDUGH�KHEEHQ��WHUZLMO�GLH�ZDDUGH�YRRU�SHUVRQHQ�]RQGHU�LQWHUQHW���]DO�]LMQ��
,Q� EHLGH� JHYDOOHQ� LV� GH� YHUWHNHQLQJVWHUP� GDQ� GXV� SRVLWLHI�� 'H� YHUWHNHQLQJHQ�
YHUGZLMQHQ�QLHW��PDDU�YHUVWHUNHQ�HONDDU��

��� &RUUHFWLH�PHW�HHQ�ZHHJSURFHGXUH�

:HHJWHFKQLHNHQ� NXQQHQ� ZRUGHQ� WRHJHSDVW� RP� VFKDWWLQJHQ� YRRU� DOOHUOHL�
SRSXODWLHNHQPHUNHQ�WH�YHUEHWHUHQ��2PGDW�WH�NXQQHQ�GRHQ��LV�KXOSLQIRUPDWLH�QRGLJ��
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+LHUELM�ZRUGW� KXOSLQIRUPDWLH� JHGHILQLHHUG� DOV� HHQ� UHHNV� YDQ� YDULDEHOHQ� GLH� LQ� KHW�
RQGHU]RHN�]LMQ�JHPHWHQ�HQ�ZDDUYDQ�GH�YHUGHOLQJ�LQ�GH�SRSXODWLH�EHNHQG�LV��'RRU�GH�
YHUGHOLQJ�YDQ�HHQ�KXOSYDULDEHOH�LQ�GH�VWHHNSURHI�WH�YHUJHOLMNHQ�PHW�GH�YHUGHOLQJ�YDQ�
GLH]HOIGH� YDULDEHOH� LQ� GH� SRSXODWLH�� NDQ� ZRUGHQ� YDVWJHVWHOG� RI� GH� VWHHNSURHI�
UHSUHVHQWDWLHI�LV�PHW�EHWUHNNLQJ�WRW�GLH�YDULDEHOH��$OV�DDQ]LHQOLMNH�YHUVFKLOOHQ�WXVVHQ�
EHLGH�YHUGHOLQJHQ�ZRUGHQ�JHFRQVWDWHHUG��GDQ�]DO�GH�FRQFOXVLH�PRHWHQ�OXLGHQ�GDW�GH�
VWHHNSURHI�VHOHFWLHI�LV��

2P� YRRU� GLH� VHOHFWLYLWHLW� WH� FRUULJHUHQ�� ZRUGHQ� JHZLFKWHQ� XLWJHUHNHQG��
2QGHUYHUWHJHQZRRUGLJGH� JURHSHQ� NULMJHQ� HHQ� JURRW� JHZLFKW�� HQ� RYHUYHUWHJHQ�
ZRRUGLJGH� JURHSHQ� HHQ� NOHLQ� JHZLFKW�� 9HUYROJHQV� NXQQHQ� VFKDWWLQJHQ� YRRU�
SRSXODWLHNHQPHUNHQ�ZRUGHQ� YHUNUHJHQ� GRRU� GH� JHZRJHQ�ZDDUGHQ� WH� JHEUXLNHQ� LQ�
SODDWV�YDQ�GH�RQJHZRJHQ�ZDDUGHQ���

:HJHQ�LV�HHQ�WHFKQLHN�GLH�YHHO�ZRUGW�WRHJHSDVW�ELM�KHW�FRUULJHUHQ�YDQ�RQGHU]RHNHQ�
GLH�WH�OHLGHQ�KHEEHQ�YDQ�QRQ�UHVSRQV��=LH�%HWKOHKHP��������YRRU�HHQ�RYHU]LFKW��

'H� HHQYRXGLJVWH� HQ� ZDDUVFKLMQOLMN� PHHVW� WRHJHSDVWH� ZHHJWHFKQLHN� LV� SRVW�
VWUDWLILFDWLH�� +LHU� ZRUGW� GH]H� FRUUHFWLHWHFKQLHN� XLWJHOHJG� YRRU� KHW� JHYDO� YDQ� ppQ�
KXOSYDULDEHOH��8LWEUHLGLQJ�QDDU�PHHU�KXOSYDULDEHOHQ�LV�QLHW�HVVHQWLHHO�DQGHUV��

6WHO� HU� LV� HHQ� �NZDOLWDWLHYH�� KXOSYDULDEHOH�;� EHVFKLNEDDU�PHW�/� FDWHJRULHsQ��'H]H�
YDULDEHOH� YHUGHHOW� GH� SRSXODWLH� GXV� LQ�/� VWUDWD� �GHHOSRSXODWLHV���'H� VWUDWD�ZRUGHQ�
DDQJHYHQ�PHW�8���8��������8/��+HW�DDQWDO�SHUVRQHQ�LQ�VWUDWXP�GHHOSRSXODWLH�8K�ZRUGW�
JHQRWHHUG�PHW�1K��YRRU�K� ������� �����/���'H�RPYDQJ�1�YDQ�GH�GRHOSRSXODWLH�LV�GXV�
JHOLMN� DDQ�1� �1����1���� ������1/��(U�ZRUGW�ELM�SRVW�VWUDWLILFDWLH�YHURQGHUVWHOG�GDW�
GH]H� LQIRUPDWLH� EHVFKLNEDDU� LV�� ,V�;� ELMYRRUEHHOG� GH� YDULDEHOH� JHVODFKW�� GDQ� LV� /�
JHOLMN�DDQ���HQ�1��HQ�1��]LMQ�KHW�DDQWDO�PDQQHQ�HQ�YURXZHQ�LQ�GH�GRHOSRSXODWLH��

9HURQGHUVWHO� QX� GDW� HHQ� DVHOHFWH� VWHHNSURHI� YDQ� RPYDQJ� Q� LV� JHWURNNHQ� XLW� GH�
LQWHUQHWSRSXODWLH��$OV�QK�KHW�DDQWDO�JHVHOHFWHHUGH�HOHPHQWHQ�LV�LQ�VWUDWXP�K��GDQ�JHOGW�
Q� �Q����Q����������Q/��0HUN�RS�GDW�DDQJH]LHQ�GH�VWHHNSURHI�ZRUGW�JHWURNNHQ�XLW�GH�
LQWHUQHWSRSXODWLH��DOOHHQ�JHJHYHQV�ZRUGHQ�YHUNUHJHQ�YDQ�SHUVRQHQ�LQ�GH�VXE�VWUDWD�
8,� �8K��YRRU�K� �������«��/���

%LM� SRVW�VWUDWLILFDWLH� NULMJHQ� DOOH� SDUWLFLSHUHQGH� SHUVRQHQ� LQ� KHW]HOIGH� VWUDWXP�
KHW]HOIGH�JHZLFKW��+HW�JHZLFKW�ZN�YRRU�HHQ�SHUVRRQ�N�LQ�VWUDWXP�K�LV�JHOLMN�DDQ�
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+HW�HHQYRXGLJH��RQJHZRJHQ��VWHHNSURHIJHPLGGHOGH�
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ZRUGW�QX�YHUYDQJHQ�GRRU�KHW�JHZRJHQ�VWHHNSURHIJHPLGGHOGH��
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$OV� KLHULQ� IRUPXOH� ������ YRRU� GH� JHZLFKWHQ� ZRUGW� JHVXEVWLWXHHUG�� GDQ� OHLGW� GH�
VFKDWWHU�������WRW�GH�GHILQLWLH�YDQ�GH�SRVW�VWUDWLILFDWLH�VFKDWWHU��

∑∑
==

==
/

K

K
,K

/

K

K
,K36 \:\1

1
\

�

��

�

���
�� � � � ������������������

+LHULQ�LV� ��K
,\ �KHW�VWHHNSURHIJHPLGGHOGH�LQ�VWUDWXP�K�HQ�:K� �1K���1�LV�GH�UHODWLHYH�

RPYDQJ�YDQ�VWUDWXP�K��'H�YHUZDFKWH�ZDDUGH�YDQ�GH]H�SRVW�VWUDWLILFDWLH�VFKDWWHU� LV�
JHOLMN�DDQ�
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+LHULQ� LV� ��K
,< � KHW� JHPLGGHOGH� YDQ� GH� GRHOYDULDEHOH� LQ� VWUDWXP� K� YDQ� GH�

LQWHUQHWSRSXODWLH�� ,Q� KHW� DOJHPHHQ� ]DO� GH]H� YHUZDFKWLQJ� QLHW� JHOLMN� ]LMQ� DDQ� KHW�

JHPLGGHOGH� ��K< � YDQ� GH� GRHOYDULDEHOH� LQ� VWUDWXP� K� YDQ� GH� GRHOSRSXODWLH�� 'H�
YHUWHNHQLQJ�YDQ�GH]H�VFKDWWHU�LV�JHOLMN�DDQ�
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ZDDULQ�1,�K�GH�RPYDQJ�YDQ�VWUDWXP�K�LQ�GH�LQWHUQHWSRSXODWLH���

'H�YHUWHNHQLQJ�]DO�NOHLQ�]LMQ�DOV�ELQQHQ�GH�VWUDWD�GH�JHPLGGHOGHQ�YDQ�GH�SHUVRQHQ�
PHW�HQ�]RQGHU�LQWHUQHW�HONDDU�QLHW�YHHO�RQWORSHQ��'H]H�VLWXDWLH�GRHW�]LFK�YRRU�DOV�HU�
HHQ� VWHUNH� VDPHQKDQJ� WXVVHQ� GH� GRHOYDULDEHOH�<� HQ� GH� KXOSYDULDEHOH�;� GLH�ZRUGW�
JHEUXLNW� YRRU� GH� VWUDWLILFDWLH�� 'H� YDULDWLH� LQ� ZDDUGHQ� YDQ� <� ]DO� ]LFK� GDQ� YRRUDO�
PDQLIHVWHUHQ�WXVVHQ�GH�VWUDWD�HQ�QLHW�ELQQHQ�GH�VWUDWD��

6DPHQYDWWHQG� NDQ� ZRUGHQ� JHVWHOG� GDW� SRVW�VWUDWLILFDWLH� WRW� HHQ� UHGXFWLH� YDQ� GH�
YHUWHNHQLQJ� NDQ� OHLGHQ�� 'DDUYRRU�PRHWHQ� KXOSYDULDEHOHQ� ZRUGHQ� JHEUXLNW� PHW� GH�
YROJHQGH�HLJHQVFKDSSHQ��

• � =H�PRHWHQ�ZRUGHQ�JHPHWHQ�LQ�KHW�RQGHU]RHN��

• � +XQ�SRSXODWLH�YHUGHOLQJ��1���1��������1/��PRHW�EHNHQG�]LMQ��

• � =H�PRHWHQ�VWHUN�VDPHQKDQJHQ�PHW�GH�GRHOYDULDEHOH�YDQ�KHW�RQGHU]RHN��

+HODDV� OLJJHQ� JHVFKLNWH� KXOSYDULDEHOHQ� QLHW� DOWLMG� YRRU� KHW� RSUDSHQ�� $OV� HU� DO�
KXOSYDULDEHOHQ�EHVFKLNEDDU�]LMQ��GDQ�LV�KXQ�VDPHQKDQJ�PHW�GH�GRHOYDULDEHOH�PHHVWDO�
QLHW�]R�VWHUN��

'H�YDULDQWLH�YDQ�GH�SRVW�VWUDWLILFDWLH�VFKDWWHU�LV�JHOLMN�DDQ�
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&RFKUDQ� ������� WRRQW� DDQ�GDW� LQ�KHW�JHYDO�YDQ�HHQ�DVHOHFWH� VWHHNSURHI�PHW�JHOLMNH�
NDQVHQ�XLW�GH�KHOH�GRHOSRSXODWLH�GH]H�YDULDQWLH�NDQ�ZRUGHQ�XLWJHZHUNW�WRW�
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ZDDULQ�I� �Q� ��1�HQ� �
K6 �GH�YDULDQWLH�LQ�VWUDWXP�K��$OV�GH�VWUDWD�KRPRJHHQ�]LMQ�PHW�

EHWUHNNLQJ�WRW�<��G�Z�]��GH�GRHOYDULDEHOH�YDULHHUW�PDDU�ZHLQLJ�ELQQHQ�GH�VWUDWD���GDQ�
LV�GH�YDULDQWLH�NOHLQ��

,Q�GH�VLWXDWLH�YDQ�HHQ�DVHOHFWH�VWHHNSURHI�XLW�GH�LQWHUQHWSRSXODWLH�LV�GH�YDULDQWLH�YDQ�
GH�VFKDWWHU�JHOLMN�DDQ�
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ZDDULQ�1,�K�GH�RPYDQJ�YDQ�VWUDWXP�K�LQ�GH�LQWHUQHWSRSXODWLH��:,�K� �1,�K���1,��HQ�
�
�K,6 �

GH�YDULDQWLH�LQ�VWUDWXP�K�YDQ�GH��LQWHUQHWSRSXODWLH��

��� &RUUHFWLH�PHW�HHQ�FRQWUROH�VXUYH\�

,Q� SDUDJUDDI� �� LV� DDQJHJHYHQ� GDW�ZHJHQ� HHQ� HIIHFWLHYH� FRUUHFWLHWHFKQLHN� NDQ� ]LMQ��
PDDU�DOOHHQ�DOV�HU�JHVFKLNWH�KXOSYDULDEHOHQ�EHVFKLNEDDU�]LMQ��$OV�GDW�QLHW�KHW�JHYDO�
LV�� GDQ� NDQ� ZRUGHQ� RYHUZRJHQ� RP� JHVFKLNWH� KXOSYDULDEHOHQ� DDQ� WH� PDNHQ� PHW�
EHKXOS�YDQ�HHQ�FRQWUROH�VXUYH\��

(HQ�FRQWUROH�VXUYH\�LV�HHQ�RQGHU]RHN�ZDDUYRRU�HHQ�NOHLQH�VWHHNSURHI�YLD�HHQ�QHWWH�
DVHOHFWH� VWHHNSURHI� LV� JHWURNNHQ� XLW� GH� WRWDOH� GRHOSRSXODWLH�� (ONH� SHUVRRQ� LQ� GLH�
GRHOSRSXODWLH� PRHW� GH]HOIGH� NDQV� RS� VHOHFWLH� KHEEHQ�� (U� PDJ� JHHQ� QRQ�UHVSRQV�
RSWUHGHQ� LQ�GH� VXUYH\��RI�GH�QRQ�UHVSRQV�PRHW� ]RGDQLJ�]LMQ�GDW�GH]H�QLHW� OHLGW� WRW�
YHUWHNHQLQJ�LQ�GH�XLWNRPVWHQ��]RJHQDDPGH�µLJQRUDEOH�QRQUHVSRQVH¶����

(HQ� FRQWUROH�VXUYH\� NDQ� GXV� JHHQ� ZHEVXUYH\� ]LMQ�� 'DQ� ]RXGHQ� LPPHUV� SHUVRQHQ�
]RQGHU�LQWHUQHW�QRRLW�JHWURNNHQ�NXQQHQ�ZRUGHQ�LQ�GH�VWHHNSURHI��9RRU�HHQ�FRQWUROH�
VXUYH\�NDQ�ZRUGHQ�JHGDFKW�DDQ�HHQ�&$3,��RI�&$7,�VXUYH\���

$OV� HU� JHHQ� QRQUHVSRQVH� RSWUHHGW� LQ� GH� FRQWUROH�VXUYH\� �RI� DOV� GH� QRQ�UHVSRQVH�
µLJQRUDEOH¶� LV��� ]DO� GH� GH]H� VXUYH\� ]XLYHUH� VFKDWWLQJHQ� RSOHYHUHQ� YDQ� DOOHUOHL�
SRSXODWLHNHQPHUNHQ�� +HW� LV� GXV� RRN� PRJHOLMN� RP� ELMYRRUEHHOG� KHW� SRSXODWLH�
JHPLGGHOGH�YDQ�GH�GRHOYDULDEHOH�]XLYHUH�VFKDWWHQ��'DDUELM�PRHW�HFKWHU�ZHO�ZRUGHQ�
DDQJHWHNHQG�GDW� GH]H� VFKDWWLQJ� YDQZHJH�GH� NOHLQH�RPYDQJ� YDQ�GH� VWHHNSURHI� HHQ�
JURWH�YDULDQWLH�]DO�KHEEHQ��'H�YUDDJ� LV�QX�RI�KHW�PRJHOLMN� LV�RP�GH�VFKDWWLQJHQ� WH�
YHUEHWHUHQ�GRRU�GH�JURWH�VWHHNSURHIRPYDQJ�YDQ�GH�ZHEVXUYH\�WH�FRPELQHUHQ�PHW�GH�
]XLYHUKHLG�YDQ�GH�FRQWUROH�VXUYH\��

2P� GLW� QDGHU� WH� RQGHU]RHNHQ� ZRUGW� YHURQGHUVWHOG� GDW� HU� ppQ� NZDOLWDWLHYH�
KXOSYDULDEHOH�EHVFKLNEDDU� LV��GDW�GH]H�KXOSYDULDEHOH� LQ�]RZHO�GH�ZHEVXUYH\�DOV�GH�
FRQWUROH�VXUYH\� LV� JHPHWHQ�� HQ� GDW� GH]H� KXOSYDULDEHOH� VWHUN� VDPHQKDQJW� PHW� GH�
GRHOYDULDEHOH�� 'DQ� NDQ� HHQ� YRUP� YDQ� SRVW�VWUDWLILFDWLH� ZRUGHQ� WRHJHSDVW� ZDDUELM�
VWUDWXPJHPLGGHOGHQ�ZRUGHQ� EHUHNHQG�PHW� JHJHYHQV� XLW� GH�ZHEVXUYH\� HQ� YRRU� GH�
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EHSDOLQJ�YDQ�GH�JHZLFKWHQ�ZRUGHQ�GH�JHJHYHQV�XLW�GH�FRQWUROH�VXUYH\�JHEUXLNW��'LW�
OHLGW�GDQ�WRW�GH�DDQJHSDVWH�SRVW�VWUDWLILFDWLH�VFKDWWHU�
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+LHULQ�LV� ��K\ �KHW�VWHHNSURHIJHPLGGHOGH�LQ�VWUDWXP�K��YRRU�GH�ZHEVXUYH\��HQ�PK���P�

LV�GH�UHODWLHYH�VWHHNSURHIRPYDQJ�LQ�VWUDWXP�K�YDQ�GH�FRQWUROH�VXUYH\��YRRU�K� �������
�����/���'H�FRQWUROH�VXUYH\�LV�HHQ�QHWWH��DVHOHFWH�VWHHNSURHI��'DDURP�LV�GH�PK���P�HHQ�
]XLYHUH�VFKDWWHU�YRRU�:K� �1K���1��

%HWKOHKHP��������ODDW�]LHQ�GDW�GH�YHUZDFKWLQJ�YDQ�VFKDWWHU�������JHOLMN�LV�DDQ�
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9HUJHOLMNLQJ�YDQ�IRUPXOH�������PHW�IRUPXOH�������ZLMVW�XLW�GDW�GH�YHUZDFKWH�ZDDUGH�
YDQ�VFKDWWHU�������JHOLMN�LV�DDQ�GLH�YDQ�GH�JHZRQH�SRVW�VWUDWLILFDWLH�VFKDWWHU��2RN�GH�
YHUWHNHQLQJ�YDQ�VFKDWWHU�������LV�GXV�JHOLMN�DDQ�GH�YHUWHNHQLQJ�YDQ�GH�JHZRQH�SRVW�
VWUDWLILFDWLH�VFKDWWHU��
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'H�YHUWHNHQLQJ�]DO�NOHLQ�]LMQ�DOV�ELQQHQ�GH�VWUDWD�GH�JHPLGGHOGHQ�YDQ�GH�SHUVRQHQ�
PHW�HQ�]RQGHU�LQWHUQHW�HONDDU�QLHW�YHHO�RQWORSHQ��'H]H�VLWXDWLH�GRHW�]LFK�YRRU�DOV�HU�
HHQ� VWHUNH� VDPHQKDQJ� WXVVHQ� GH� GRHOYDULDEHOH�<� HQ� GH� KXOSYDULDEHOH�;� GLH�ZRUGW�
JHEUXLNW�YRRU�GH�VWUDWLILFDWLH���

=R�RS�KHW�HHUVWH�JH]LFKW�OLMNW�GH�FRQWUROH�VXUYH\�GXV�QLHWV�WH�YHUEHWHUHQ�WHQ�RS]LFKWH�
YDQ�JHZRQH�SRVW�VWUDWLILFDWLH��(U�LV�HFKWHU�ZHO�GHJHOLMN�HHQ�YRRUGHHO��HQ�GDW�LV�GDW�GH�
RQGHU]RHNHU�KHOHPDDO�]HOI�]LMQ�KXOSYDULDEHOHQ�NDQ�XLWNLH]HQ��(ONH�KXOSYDULDEHOH�GLH�
LQ� EHLGH� VXUYH\V� ZRUGW� JHPHWHQ�� NDQ� ZRUGHQ� JHEUXLNW� YRRU� ZHJHQ�� $OV� KLM� HHQ�
KXOSYDULDEHOH� NLHVW� GLH� OHLGW� WRW� YHHO� YDULDWLH� WXVVHQ� GH� VWUDWD� HQ� ZHLQLJ� YDULDWLH�
ELQQHQ�GH�VWUDWD��GDQ�]DO�HHQ�DDQPHUNHOLMNH�UHGXFWLH�LQ�GH�YHUWHNHQLQJ�KHW�JHYDO�]LMQ��

%HWKOHKHP��������WRRQW�DDQ�GDW�GH�YDULDQWLH�YDQ�VFKDWWHU�������JHOLMN�LV�DDQ�
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'H�HHUVWH� WHUP� LQ�GH�YDULDQWLH� LV�YDQ�GH�RUGH���P� �ZDDULQ�P�GH�VWHHNSURHIRPYDQJ�
YDQ�GH�FRQWUROH�VXUYH\���'H�GHUGH�WHUP�LQ�GH�YDULDQWLH�LV�YDQ�GH�RUGH���Q��ZDDULQ�Q�
GH� VWHHNSURHIRPYDQJ�YDQ�GH�ZHEVXUYH\���'H�PLGGHOVWH� WHUP� LV�YDQ�GH�RUGH���PQ��
$DQJH]LHQ�Q�LQ�GH�SUDNWLMN�PHHVWDO�YHHO�JURWHU�LV�GDQ�P��]DO�GH�HHUVWH�WHUP�LQ�������GH�
YDULDQWLH� GRPLQHUHQ�� ,Q� IHLWH� ZRUGW� GH� YDULDQWLH� EHSDDOG� GRRU� GH� RPYDQJ� YDQ� GH�
FRQWUROH�VXUYH\�� &RQFOXGHUHQG� NDQ� ZRUGHQ� YDVWJHVWHOG� GDW� KHW� PHW� HHQ� FRQWUROH�
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VXUYH\�PRJHOLMN� LV� GH� YHUWHNHQLQJ� WH� UHGXFHUHQ��PDDU�ZHO� WHQ� NRVWH� YDQ� HHQ� YHHO�
JURWHUH�YDULDQWLH��

���� 2QGHU]RHN�YDQ�GH�QLHW�LQWHUQHWSRSXODWLH�

+HW�ZH]HQOLMNH�SUREOHHP�YDQ�ZHEVXUYH\V�LV�GDW��HU�JHHQ�ZDDUQHPLQJHQ�EHVFKLNEDDU�
NRPHQ� YDQ� SHUVRQHQ� GLH� JHHQ� LQWHUQHW� KHEEHQ�� 'LW� SUREOHHP� ]RX� NXQQHQ�ZRUGHQ�
DDQJHSDNW� GRRU� KHW� WUHNNHQ� YDQ� HHQ� JHVWUDWLILFHHUGH� VWHHNSURHI�� 'H� GRHOSRSXODWLH�
EHVWDDW� XLW� WZHH� VWUDWD�� GH� LQWHUQHWSRSXODWLH� 8,� YDQ� RPYDQJ� 1,� HQ� GH� QLHW�
LQWHUQHWSRSXODWLH�81,�YDQ�RPYDQJ�11,��

8LW�GDW�LQWHUQHWSRSXODWLH�ZRUGW�PHW�HHQ�ZHEVXUYH\�HHQ�JURWH�VWHHNSURHI�YDQ�RPYDQJ�
Q� JHWURNNHQ�� $OV� GLW� HHQ� DVHOHFWH� VWHHNSURHI� PHW� JHOLMNH� NDQVHQ� LV�� GDQ� LV� KHW�
VWHHNSURHIJHPLGGHOGH�
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HHQ�]XLYHUH�VFKDWWHU�YRRU�KHW�JHPLGGHOGH�LQ�GH�LQWHUQHWSRSXODWLH��

9HURQGHUVWHO� QX� HHQV� GDW� KHW� PRJHOLMN� LV� RP� HHQ� DVHOHFWH� VWHHNSURHI� PHW� JHOLMNH�
NDQVHQ� YDQ� RPYDQJ�P� XLW� GH� QLHW�LQWHUQHWSRSXODWLH� WH� WUHNNHQ�� +HODDV� LV� HU� JHHQ�
VWHHNSURHINDGHU�YRRU�GH�SHUVRQHQ�]RQGHU�LQWHUQHW��'LW�]RX�NXQQHQ�ZRUGHQ�RSJHORVW�
GRRU�KHW�WUHNNHQ�YDQ�HHQ�VWHHNSURHI�XLW�GH�JHKHOH�GRHOSRSXODWLH�HQ�DOOHHQ�SHUVRQHQ�
]RQGHU�LQWHUQHW�WH�VHOHFWHUHQ��(YHQWXHHO�]RXGHQ�JHVHOHFWHHUGH�SHUVRQHQ�PHW�LQWHUQHW�
QRJ�ELM�GH�ZHEVXUYH\�NXQQHQ�ZRUGHQ�JHYRHJG��+HW�RQGHU]RHN�RQGHU�PHQVHQ�]RQGHU�
LQWHUQHW�NDQ�XLWHUDDUG�QLHW�PHW�HHQ�ZHEVXUYH\�ZRUGHQ�XLWJHYRHUG��$OWHUQDWLHYHQ�]LMQ�
HHQ�&$3,��RI�&$7,�VXUYH\��

+HW� JHPLGGHOGH� YDQ� GH� VWHHNSURHI� XLW� GH� QLHW�LQWHUQHWSRSXODWLH� NDQ� ZRUGHQ�
JHQRWHHUG�PHW�
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+LHULQ� JHHIW� GH� LQGLFDWRU� EN� DDQ� RI� SHUVRRQ� N� ZHO� RI� QLHW� LV� JHWURNNHQ� LQ� GH�
VWHHNSURHI��9HUGHU�JHOGW�GDW�
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'H�VWUDWLILFDWLH�VFKDWWHU�LV�QX�JHGHILQLHHUG�DOV�
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'LW�LV�HHQ�]XLYHUH�VFKDWWHU�YRRU�KHW�JHPLGGHOGH�LQ�GH�JHKHOH�GRHOSRSXODWLH��+LHUELM�
ZRUGW�ZHO�YHURQGHUVWHOG�GDW�GH�RPYDQJ�1,� YDQ�GH� LQWHUQHWSRSXODWLH�HQ�GH�RPYDQJ�
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11,� YDQ� GH� QLHW�LQWHUQHWSRSXODWLH� EHNHQG� ]LMQ�� RI� QDXZNHXULJ� NXQQHQ� ZRUGHQ�
JHVFKDW��'H�YDULDQWLH�YDQ�GH�VFKDWWHU�LV�JHOLMN�DDQ�
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'H�YDULDQWLH�EHVWDDW�XLW�WZHH�ELMGUDJHQ��'H�HHUVWH�ELMGUDJH�NRPW�YDQ�GH�YDULDQWLH�YDQ�
KHW�VWHHNSURHIJHPLGGHOGH� LQ�GH� LQWHUQHWSRSXODWLH��'LH�YDULDQWLH� LV�YDQ�GH�RUGH���Q���
+HW�JDDW�KLHU�JDDW�RP�GH�ZHEVXUYH\��'H�VWHHNSURHIRPYDQJ�GDDUYDQ�LV�PHHVWDO�JURRW��
'DDURP�LV�GH�ELMGUDJH�DDQ�GH�YDULDQWLH�NOHLQ��

'H�WZHHGH�ELMGUDJH�DDQ�GH�YDULDQWLH�LQ�IRUPXOH��������LV�DINRPVWLJ�YDQ�GH�YDULDQWLH�
YDQ�KHW�VWHHNSURHIJHPLGGHOGH�LQ�GH�QLHW�LQWHUQHWSRSXODWLH��'H]H�YDULDQWLH�LV�YDQ�GH�
RUGH���P��2P�GH�NRVWHQ�YDQ�GLW�RQGHUGHHO�YDQ�GH�JHJHYHQVYHU]DPHOLQJ�ELQQHQ�GH�
SHUNHQ�WH�KRXGHQ��]DO�GH�RPYDQJ�YDQ�GH�VWHHNSURHI�QLHW�WH�JURRW�PRJHQ�]LMQ��,Q�GH�
SUDNWLMN�]DO�KHW�HU�GXV�RS�QHHUNRPHQ�GDW�Q�YHHO�JURWHU�LV�GDQ�P��'DW�EHWHNHQW�GDW�GH�
WZHHGH�ELMGUDJH�LQ�GH�YDULDQWLH��������]DO�RYHUKHHUVHQ���

1HW� DOV� ELM� HHQ� FRQWUROHVXUYH\�� ]DO� VWUDWLILFDWLH� OHLGHQ� WRW� KHW� YHUGZLMQHQ� YDQ� GH�
YHUWHNHQLQJ��(U�GLHQW�HFKWHU�ZHO�HHQ�SULMV�YRRU�WH�ZRUGHQ�EHWDDOG��,Q�GH�HHUVWH�SODDWV�
LV�H[WUD�RQGHU]RHN�RQGHU�SHUVRQHQ�]RQGHU�LQWHUQHW�NRVWEDDU��,Q�GH�WZHHGH�SODDWV�JDDW�
KHW� YRRUGHHO� YDQ� GH� JURWH�ZHEVXUYH\� YHUORUHQ��'H� QDXZNHXULJKHLG�ZRUGW� EHSDDOG�
GRRU�GH�RPYDQJ�YDQ�GH�NOHLQH�VWHHNSURHI�RQGHU�GH�QLHW�LQWHUQHWWHUV��

���� (HQ�VLPXODWLH�H[SHULPHQW�

2P� WH� RQGHU]RHNHQ� ZDW� GH� PRJHOLMN� HIIHFWHQ� NXQQHQ� ]LMQ� YDQ� GLYHUVH�
FRUUHFWLHWHFKQLHNHQ��LV�HHQ�NOHLQ�VLPXODWLH�H[SHULPHQW�XLWJHYRHUG��(U�LV�HHQ�ILFWLHYH�
GRHOSRSXODWLH�JHFRQVWUXHHUG��9RRU�GLH�SRSXODWLH�]LMQ�HHQ�EHSHUNW�DDQWDO�YDULDEHOHQ�
JHJHQHUHHUG��'DW�LV�]R�JHEHXUG�GDW�DOOHUOHL�VDPHQKDQJHQ�EHVWDDQ�]RDOV�GLH�]LFK�RRN�
LQ� ZHUNHOLMNKHLG� NXQQHQ� YRRUGRHQ�� 'RRU� HHQ� JURRW� DDQWDO� PDDO� HHQ� VWHHNSURHI� WH�
WUHNNHQ� XLW� GH]H� SRSXODWLH�� NDQ� GH� YHUGHOLQJ� YDQ� DOOHUOHL� VFKDWWHUV� ZRUGHQ�
JHDQDO\VHHUG���

(HUVW� ZRUGW� GH� YHUGHOLQJ� YDQ� GH� VFKDWWHU� EHSDDOG� YRRU� GH� LGHDOH� VLWXDWLH� YDQ� HHQ�
DVHOHFWH� VWHHNSURHI� XLW� GH� JHKHOH� GRHOSRSXODWLH��9HUYROJHQV�ZRUGW� EHNHNHQ�ZDW� HU�
JHEHXUW� DOV� GH� DVHOHFWH� VWHHNSURHI� DOOHHQ� XLW� GH� LQWHUQHWSRSXODWLH� ZRUGW� JHWURNNHQ�
�HHQ�ZHEVXUYH\��� 7HQVORWWH�ZRUGW� RQGHU]RFKW�ZDW� KHW� HIIHFW� LV� RS� GH� VFKDWWHU� YDQ�
GLYHUVH�FRUUHFWLHWHFKQLHNHQ��ZHJHQ��FRQWUROH�VXUYH\���

'H� RPYDQJ� YDQ� GH� ILFWLHYH� SRSXODWLH� ZDV� ��� GXL]HQG� SHUVRQHQ�� (U� ]LMQ� YLMI�
YDULDEHOHQ�JHJHQHUHHUG��

• � /HHIWLMG�LQ�GULH�FDWHJRULHsQ��-RQJ��PHW�NDQV��������0LGGHOEDDU��PHW�NDQV�������
HQ�2XG��PHW�NDQV��������

• � +HUNRPVW�LQ�WZHH�FDWHJRULHsQ��$XWRFKWRRQ��PHW�NDQV�������HQ�$OORFKWRRQ��PHW�
NDQV��������



�

• � ,QWHUQHWWRHJDQJ�LQ�WZHH�FDWHJRULHsQ�-D�HQ�1HH��'H�NDQV�RS�LQWHUQHW�KDQJW�DI�YDQ�
GH� WZHH� YDULDEHOHQ� /HHIWLMG� HQ�+HUNRPVW��9RRU� DXWRFKWRQHQ� ]LMQ� GH]H� NDQVHQ�
����� �YRRU�-RQJ�������� �YRRU�0LGGHOEDDU�� HQ������ �YRRU�2XG��� ,QWHUQHWWRHJDQJ�
QHHPW� GXV� DI� PHW� GH� OHHIWLMG�� 9RRU� DOORFKWRQHQ� ]LMQ� GH]H� NDQVHQ� ����� �YRRU�
-RQJ��� ����� �YRRU�0LGGHOEDDU�� HQ� ����� �YRRU� 2XG��� .DQV� RS� LQWHUQHW� LV� YRRU�
DOORFKWRQHQ�GXV�GXLGHOLMN�ODJHU�GDQ�YRRU�DXWRFKWRQHQ��

• � 6WHPW�ELM�GH�YHUNLH]LQJHQ�RS�GH�1DWLRQDOH�2XGHUHQ�3DUWLM��123���'H�NDQV�RP�RS�
GH]H�SDUWLM�WH�VWHPPHQ�KDQJW�DOOHHQ�DI�YDQ�GH�OHHIWLMG��'H�NDQVHQ�]LMQ�������YRRU�
-RQJ���������YRRU�0LGGHOEDDU��HQ�������YRRU�2XG���'H�NDQV�RP�RS�GH�123�WH�
VWHPPHQ�QHHPW�GXV�WRH�PHW�GH�OHHIWLMG���

• � 6WHPW�ELM�GH�YHUNLH]LQJHQ�RS�GH�1LHXZH� ,QWHUQHW�3DUWLM� �1,3���'H�NDQV�RP�RS�
GH]H� SDUWLM� WH� VWHPPHQ� KDQJW� DI� YDQ� ]RZHO� GH� OHHIWLMG� DOV� YDQ� KHW�ZHO� RI� QLHW�
KHEEHQ� YDQ� LQWHUQHW�� 9RRU� GH� LQWHUQHWEH]LWWHUV� ]LMQ� GH� NDQVHQ� ]LMQ� ����� �YRRU�
-RQJ���������YRRU�0LGGHOEDDU��HQ�������YRRU�2XG���9RRU�PHQVHQ�]RQGHU�LQWHUQHW�
]LMQ�DOOH�NDQVHQ�JHOLMN�DDQ�������'H�NDQV�RP�RS�GH�1,3�WH�VWHPPHQ�QHHPW�YRRU�
LQWHUQHWEH]LWWHUV� GXV� DI� PHW� GH� OHHIWLMG� HQ� LV� HUJ� ODDJ� YRRU� PHQVHQ� ]RQGHU�
LQWHUQHW��

,Q� ILJXXU� ����� ]LMQ� GH� VDPHQKDQJHQ� WXVVHQ� GH� YHUVFKLOOHQGH� YDULDEHOHQ� QRJ� HHQV�
JUDILVFK�YRRUJHVWHOG��

)LJXXU�������6DPHQKDQJ�WXVVHQ�GH�YDULDEHOHQ�

�

�

�

�

�

�
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PDDU�G
RI� QLHW
PHFKDQ

• � 0L
KHW
ZD
HHQ

• � 0L
RQW
KXO
VWUD
YHU
/HHIWLMG�
DWLH�ZDDUELM� SHU
HOLMNHQLV� PHW� K
DW�LV�RPGDW�JHVH
� LQ� VWDDW� ]LMQ� RP
LVPHQ�RQGHUVFK

VVLQJ�&RPSOHWHO
�ZHO�RI�QLHW�RQW
DULQ�KHW�PHFKDQ
�YHUWHNHQLQJ��

VVLQJ� $W� 5DQGRP
EUHNHQ� HQ� GH�
SYDULDEHOH� GLH�
WLILFDWLH� NRPW�
WHNHQLQJ� KHHIW��
,QWHUQHW�
+HUNRPVW
1,3�
���

VRQHQ� ]RQGHU� LQWHUQHW
HW� YHUVFKLMQVHO� QRQ�UH
OHFWHHUGH�SHUVRQHQ�ZH
�PHH� WH� GRHQ�� ,Q� GH�
HLGHQ�GLH�NXQQHQ�OHLGH

\�$W�5DQGRP��0&$5�
EUHNHQ�HQ�GH�RQGHU]R
LVPH�DOOHHQ�PDDU� WRW�P

� �0$5��� +LHUELM� LV�
GRHOYDULDEHOHQ�� PDD

NDQ� ZRUGHQ� JHEUXLNW�
0$5� HURS� QHHU� GDW
PDDU� GDW� GLH� YHUWHNH
/HHIWLMG�
� RQWEUHNHQ� LQ� H
VSRQV�� 2RN� GDD
LJHUHQ�PHH�WH�G
WKHRULH� RYHU� QRQ
Q�WRW�KHW�RQWEUHN

��+LHUELM�LV�HU�J
HNVYDULDEHOHQ��'
LQGHU�ZDDUQHP

HU� VDPHQKDQJ� W
U� GH]H� VDPHQ
YRRU� FRUUHFWLH�
� ]RQGHU� VWUDWLIL
QLQJ� ]LFK� QLHW�
,QWHUQHW�
+HUNRPVW
123�
HQ� RQGHU]RHN� YHUWRRQW�
U� RQWEUHNHQ� JHJHYHQV��
RHQ��]H�QLHW�WKXLV�]LMQ��
�UHVSRQV�ZRUGHQ�GULH�
HQ�YDQ�ZDDUQHPLQJHQ��

HHQ�VDPHQKDQJ�WXVVHQ�
LW� LV�GH� LGHDOH�VLWXDWLH�
LQJHQ� OHLGW�HQ�QLHW� WRW�

XVVHQ� KHW� ZHO� RI� QLHW�
KDQJ� ORRSW� YLD� HHQ�
� ,Q� WHUPHQ� YDQ� SRVW�
FDWLH� GH� VFKDWWHU� HHQ�
YRRUGRHW� ELQQHQ� HONH�
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FDWHJRULH� YDQ� GH� KXOSYDULDEHOH� DSDUW�� 'H� YHUWHNHQLQJ� RQWVWDDW� GRRUGDW� GH�
YHUGHOLQJ�RYHU�GH�VWUDWD�LQ�GH�VWHHNSURHI�QLHW�RYHUHHQNRPW�PHW�GH�YHUGHOLQJ�LQ�
GH�GRHOSRSXODWLH��'RRU�ZHJLQJ�NDQ�GLW�SUREOHHP�ZRUGHQ�RSJHORVW��

• � 1RW� 0LVVLQJ� $W� 5DQGRP� �10$5��� +LHUELM� LV� HU� VSUDNH� YDQ� HHQ� GLUHFWH�
VDPHQKDQJ� WXVVHQ� KHW� ZHO� RI� QLHW� RQWEUHNHQ� HQ� GH� GRHOYDULDEHOH� YDQ� KHW�
RQGHU]RHN��'LW�LV�GH�VOHFKWVW�GHQNEDUH�VLWXDWLH��'H�VFKDWWHU�KHHIW�HHQ�YHUWHNHQLQJ�
GLH�QLHW�NDQ�ZRUGHQ�ZHJJHZHUNW�GRRU�ZHJHQ��

,Q�KHW�KLHUERYHQ�EHVVFKUHYHQ�VLPXODWLH�H[SHULPHQW�LV�HU�ELM�GH�YDULDEHOH�123��6WHPW�
RS�GH�1DWLRQDOH�2XGHUHQSDUWLM��VSUDNH�YDQ�0$5��(U�LV�HHQ�GLUHFWH�VDPHQKDQJ�WXVVHQ�
123� HQ� OHHIWLMG� HQ� HU� LV� VDPHQKDQJ� WXVVHQ� OHHIWLMG� HQ� KHW� KHEEHQ� YDQ� HHQ�
LQWHUQHWDDQVOXLWLQJ��+LHU� ]RX� FRUUHFWLH� YLD�ZHJLQJ�PHW� OHHIWLMG� YHUEHWHULQJ�PRHWHQ�
EUHQJHQ��

%LM� GH� YDULDEHOH� 1,3� LV� HU� VSUDNH� YDQ� 10$5�� (U� LV� �RQGHU� DQGHUHQ�� HHQ� GLUHFWH�
VDPHQKDQJ� WXVVHQ� 1,3� HQ� KHW� KHEEHQ� YDQ� LQWHUQHW��:HJHQ� ]RX� GDQ� QLHW� HIIHFWLHI�
PRHWHQ�]LMQ��

,Q� KHW� VLPXODWLH�H[SHULPHQW� LV� LQ� GLYHUVH� VLWXDWLHV� GH� YHUGHOLQJ� YDQ� GH� VFKDWWHU�
EHSDDOG� YRRU� KHW� SHUFHQWDJH� VWHPPHQ� RS� GH�123� HQ� GH�1,3��'H� RPYDQJ� YDQ� GH�
VWHHNSURHI�ZDV�VWHHGV�Q� �������2P�HHQ�EHHOG� WH�NULMJHQ�YDQ�GH�YHUGHOLQJ�YDQ�GH�
VFKDWWHU�� ZHUG� LQ� HONH� VLWXDWLH� KHW� WUHNNHQ� YDQ� GH� VWHHNSURHI� VWHHGV� ���� NHHU�
KHUKDDOG���

)LJXXU� ����� EHYDW� GH� XLWNRPVWHQ� YRRU� GH� YDULDEHOH� 123� �VWHPW� RS� 1DWLRQDOH�
2XGHUHQ� 3DUWLM��� 'H� JUDILHN� OLQNVERYHQ� WRRQW� GH� YHUGHOLQJ� YDQ� GH� VFKDWWHU� ELM�
DVHOHFWH� WUHNNLQJ�YDQ�HHQ�VWHHNSURHI�XLW�GH�JHKHOH�GRHOSRSXODWLH��'H�YHUGHOLQJ� OLJW�
V\PPHWULVFK� YHUGHHOG� RP� GH� SRSXODWLHZDDUGH� ����� SURFHQW� �DDQJHJHYHQ� GRRU� GH�
YHUWLFDOH�VWUHHS���'H�VFKDWWHU�LV�GXV�]XLYHU���

'H�JUDILHN�UHFKWVERYHQ�ODDW�]LHQ�ZDW�HU�JHEHXUW�DOV�HHQ�DVHOHFWH�VWHHNSURHI�DOOHHQ�XLW�
GH� LQWHUQHWSRSXODWLH� ZRUGW� JHWURNNHQ�� 'H� YHUGHOLQJ� LV� LQ� ]LMQ� JHKHHO� QDDU� OLQNV�
JHVFKRYHQ��'H�VFKDWWLQJHQ�YDOOHQ�V\VWHPDWLVFK�WH�ODDJ�XLW���+HW�SHUFHQWDJH�VWHPPHUV�
RS�GH�123�LQ�GH�LQWHUQHWSRSXODWLH�LV�VOHFKWV������SURFHQW��(U�LV�GXV�VSUDNH�YDQ�HHQ�
YHUWHNHQLQJ��'DW�LV�YHUNODDUEDDU��UHODWLHI�ZHLQLJ�RXGHUHQ�KHEEHQ�LQWHUQHW��ZDDUGRRU�
]H�GXV�RQGHUYHUWHJHQZRRUGLJG�]LMQ�LQ�GH�VWHHNSURHI��'DW�]LMQ�QX�QHW�GH�PHQVHQ�GLH�
PHW�JURWH�NDQV�RS�GH�123�]XOOHQ�VWHPPHQ��

'H�JUDILHN�OLQNVRQGHU�WRRQW�KHW�HIIHFW�YDQ�ZHJHQ��SRVW�VWUDWLILFDWLH��PHW�GH�YDULDEHOH�
OHHIWLMG��2PGDW�ELM�GH�ZHEVXUYH\�VSUDNH� LV�YDQ�0LVVLQJ�$W�5DQGRP��0$5��� LV�GH�
FRUUHFWLH�VXFFHVYRO��GRRU�KHW�ZHJHQ�YHUGZLMQW�GH�YHUWHNHQLQJ��

3RVW�VWUDWLILFDWLH�NDQ�LQ�GH]H�VLWXDWLH�DOOHHQ�ZRUGHQ�WRHJHSDVW�DOV�GH�YHUGHOLQJ�YDQ�GH�
YDULDEHOH� OHHIWLMG� LQ� GH� SRSXODWLH� EHNHQG� LV�� ,V� GDW� QLHW� KHW� JHYDO�� GDQ� NDQ�ZRUGHQ�
RYHUZRJHQ�HHQ�FRQWUROH�VXUYH\�XLW� WH�YRHUHQ��'H�JUDILHN� UHFKWVRQGHU� ODDW�]LHQ�ZDW�
YRRU�HIIHFW�GDW�RS�GH�YHUGHOLQJ�YDQ�GH�VFKDWWHU�KHHIW��'H�YHUWHNHQLQJ�ZRUGW�RRN�KLHU�
ZHJJHZHUNW�� PDDU� GDW� JDDW� ZHO� WHQ� NRVWH� YDQ� HHQ� VXEVWDQWLsOH� YHUJURWLQJ� YDQ� GH�
YDULDQWLH�YDQ�GH�VFKDWWHU���
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)LJXXU��������8LWNRPVWHQ�YDQ�GH�VLPXODWLH�YRRU�GH�YDULDEHOH�123�

6XUYH\�XLW�JHKHOH�GRHOSRSXODWLH� :HEVXUYH\�

� �

:HEVXUYH\��ZHJHQ�PHW�OHHIWLMG� :HEVXUYH\��FRQWUROH�VXUYH\�

� �

�

)LJXXU������EHYDW�GH�XLWNRPVWHQ�YRRU�GH�YDULDEHOH�1,3��6WHPW�RS�1LHXZH�,QWHUQHW�
3DUWLM���'H�JUDILHN�OLQNVERYHQ�WRRQW�GH�YHUGHOLQJ�YDQ�GH�VFKDWWHU�ELM�DVHOHFWH�WUHNNLQJ�
YDQ� HHQ� VWHHNSURHI� XLW� GH� JHKHOH� GRHOSRSXODWLH�� 'H� YHUGHOLQJ� OLJW� V\PPHWULVFK�
YHUGHHO�RP�GH�SRSXODWLHZDDUGH������SURFHQW��'H�VFKDWWHU�LV�GXV�]XLYHU���

'H�JUDILHN�UHFKWVERYHQ�ODDW�]LHQ�ZDW�HU�JHEHXUW�DOV�HHQ�DVHOHFWH�VWHHNSURHI�DOOHHQ�XLW�
GH�LQWHUQHWSRSXODWLH�ZRUGW�JHWURNNHQ��'H�YHUGHOLQJ�LV�LQ�]LMQ�JHKHHO�IOLQN�QDDU�UHFKWV�
JHVFKRYHQ�� 'H� VFKDWWLQJHQ� YDOOHQ� V\VWHPDWLVFK� WH� KRRJ� XLW�� � +HW� SHUFHQWDJH�
VWHPPHUV�RS�GH�1,3�LQ�GH�LQWHUQHWSRSXODWLH�LV������SURFHQW��(U�LV�GXV�VSUDNH�YDQ�HHQ�
YHUWHNHQLQJ�� 'DW� LV� YHUNODDUEDDU�� ,PPHUV�� LQ� GH� LQWHUQHWSRSXODWLH� ]LWWHQ� MXLVW� GH�
PHQVHQ�GLH�PHW�HHQ�JURWH�NDQV�RS�GH�1,3�]XOOHQ�VWHPPHQ��

'H�JUDILHN�OLQNVRQGHU�WRRQW�KHW�HIIHFW�YDQ�ZHJHQ��SRVW�VWUDWLILFDWLH��PHW�GH�YDULDEHOH�
OHHIWLMG��2PGDW�ELM�GH]H�ZHEVXUYH\�VSUDNH�LV�YDQ�1RW�0LVVLQJ�$W�5DQGRP��10$5���
LV�GH�FRUUHFWLH�QLHW�VXFFHVYRO��'RRU�KHW�ZHJHQ�YHUGZLMQW�PDDU�HHQ�NOHLQ�GHHO�YDQ�GH�
YHUWHNHQLQJ��QDPHOLMN�GDW�GHHO�GDW�YHURRU]DDNW�ZRUGW�GRRU�GH�YDULDEHOH�OHHIWLMG��'H�
YHUWHNHQLQJ� YHURRU]DDNW� GRRU� GH� GLUHFWH� VDPHQKDQJ� WXVVHQ� VWHPJHGUDJ� HQ�
LQWHUQHWWRHJDQJ�YHUGZLMQW�QLHW��

2RN� KLHU� NDQ� ZRUGHQ� RYHUZRJHQ� HHQ� FRQWUROH�VXUYH\� XLW� WH� YRHUHQ� DOV� GH�
SRSXODWLHYHUGHOLQJ�YDQ�GH�KXOSYDULDEHOH�QLHW�EHVFKLNEDDU�LV��'H�JUDILHN�UHFKWVRQGHU�
LQ�ILJXXU������ODDW�]LHQ�ZDW�YRRU�HIIHFW�GDW�RS�GH�YHUGHOLQJ�YDQ�GH�VFKDWWHU�KHHIW�DOV�
OHHIWLMG�DOV�KXOSYDULDEHOH�ZRUGW�JHEUXLNW��'H�YHUWHNHQLQJ�ZRUGW�RRN�KLHU�PDDU�YRRU�
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HHQ� NOHLQ� GHHO� ZHJJHZHUNW�� %RYHQGLHQ� QHHPW� GH� YDULDQWLH� YDQ� GH� VFKDWWHU�
DDQ]LHQOLMN�WRH��

)LJXXU��������8LWNRPVWHQ�YDQ�GH�VLPXODWLH�YRRU�GH�YDULDEHOH�1,3�

6XUYH\�XLW�JHKHOH�GRHOSRSXODWLH� :HEVXUYH\�

� �

:HEVXUYH\��ZHJHQ�PHW�OHHIWLMG� :HEVXUYH\��FRQWUROH�VXUYH\�

� �

�

8LW� ERYHQVWDDQGH� VLPXODWLH�H[SHULPHQWHQ� NXQQHQ� HQNHOH� EHODQJULMNH� FRQFOXVLHV�
ZRUGHQ�JHWURNNHQ��

• � ,Q�JHYDO�YDQ�0LVVLQJ�$W�5DQGRP��0$5��RI�1RW�0LVVLQJ�$W�5DQGRP��10$5��
KHEEHQ�VFKDWWHUV�YRRU�HHQ�ZHEVXUYH\�HHQ�YHUWHNHQLQJ��

• � ,Q�KHW�DOJHPHHQ�LV�HU�JHHQ�JDUDQWLH�GDW�ZHJHQ�GH�YHUWHNHQLQJ�GRHW�YHUGZLMQHQ��
$OOHHQ� LQ� JHYDO� YDQ�0LVVLQJ� $W� 5DQGRP� �0$5�� NDQ� GH� YHUWHNHQLQJ� ZRUGHQ�
ZHJJHZHUNW�PHW�HHQ�JHVFKLNW�JHNR]HQ�ZHHJSURFHGXUH��

• � 2RN� ELM� JHEUXLN� YDQ� HHQ� FRQWUROH�VXUYH\� NDQ� GH� YHUWHNHQLQJ� DOOHHQ� ZRUGHQ�
ZHJJHZHUNW�LQGLHQ�HU�VSUDNH�LV�YDQ�0LVVLQJ�$W�5DQGRP��0$5���

• � *HEUXLN�YDQ�HHQ�FRQWUROH�VXUYH\�OHLGW�DOWLMG�WRW�HHQ�DDQ]LHQOLMNH�WRHQDPH�YDQ�GH�
YDULDQWLH�YDQ�GH�VFKDWWHU��

���� 'LVFXVVLH�HQ�FRQFOXVLHV�

,Q�GLW�UDSSRUW�LV�LQJHJDDQ�RS�HQNHOH�PHWKRGRORJLVFKH�SUREOHPHQ�ELM�KHW�JHEUXLN�YDQ�
ZHEVXUYH\V��/DJH�NRVWHQ�HQ�VQHOKHLG�OLMNHQ�KHW�EHODQJULMNVWH�DUJXPHQW�WH�]LMQ�RP�WH�
NLH]HQ�YRRU�HHQ�ZHEVXUYH\��'H�IXQGDPHQWHOH�YUDDJ�LV�HFKWHU�RI�HHQ�ZHEVXUYH\�NDQ�
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ZRUGHQ� JHEUXLNW� RP�QDXZNHXULJH�� EHWURXZEDUH� XLWVSUDNHQ� WH� GRHQ� RYHU� HHQ� GRHO�
SRSXODWLH��

9RRU� KHW� WUHNNHQ�YDQ� HHQ� VWHHNSURHI� LV� HHQ� VWHHNSURHINDGHU� QRGLJ��+HW� LQWHUQHW� LV�
QLHW� HHQ� LGHDDO� VWHHNSURHINDGHU�� ZDQW� HU� LV� VSUDNH� YDQ� RQGHUGHNNLQJ�� 6SHFLILHNH�
JURHSHQ��RXGHUHQ��ODDJ�RSJHOHLGHQ��DOORFKWRQHQ��]LMQ�VOHFKW�YHUWHJHQZRRUGLJG�RS�KHW�
LQWHUQHW�� 'DDUGRRU� KHEEHQ� VFKDWWLQJHQ� YRRU� SRSXODWLHNHQPHUNHQ� YDDN� HHQ�
V\VWHPDWLVFKH� YHUWHNHQLQJ�� (U� NDQ� ZRUGHQ� JHWUDFKW� WH� FRUULJHUHQ� YRRU� HHQ�
YHUWHNHQLQJ� GRRU� WRHSDVVLQJ� YDQ� HHQ� ZHHJWHFKQLHN�� 'H]H� FRUUHFWLH� LV� DOOHHQ�
VXFFHVYRO�DOV�KHW�QLHW�KHEEHQ�YDQ�LQWHUQHWWRHJDQJ�NDQ�ZRUGHQ�JH]LHQ�DOV�HHQ�YRUP�
YDQ�0LVVLQJ�$W�5DQGRP��0$5���

1LHW� RQYHUPHOG� PDJ� EOLMYHQ� GDW� RRN� WUDGLWLRQHOH� PHWKRGHQ� YDQ� JHJHYHQV�
YHU]DPHOLQJ� GHNNLQJVSUREOHPHQ� KHEEHQ�� =R� YHUHLVW� HHQ� &$7,�VXUYH\� HHQ� VWHHN�
SURHINDGHU� YDQ� WHOHIRRQQXPPHUV�� +HW� &%6� NDQ� DOOHHQ� YDVWH� WHOHIRRQQXPPHUV�
JHEUXLNHQ��(FKWHU�VOHFKWV����SURFHQW�WRW����SURFHQW�YDQ�GLH�QXPPHUV�LV�EHVFKLNEDDU��
'H� RYHULJH� QXPPHUV� ]LMQ� JHKHLP� RI� VWDDQ� QLHW� LQ� KHW� WHOHIRRQERHN�� ]LH� &REEHQ�
��������'LW�SUREOHHP�]DO� LQ�GH� WRHNRPVW�DOOHHQ�PDDU�JURWHU�ZRUGHQ��DDQJH]LHQ�KHW�
DDQWDO�YDVWH�WHOHIRRQV�DIQHHPW��VWHHGV�PHHU�PHQVHQ�HHQ�PRELHOH�WHOHIRRQ�KHEEHQ��HQ�
HU� JHHQ� VWHHNSURHINDGHU� YDQ� PRELHOH� QXPPHUV� LV�� =LH� .XXVHOD� ������� YRRU� HHQ�
RYHU]LFKW�YDQ�GH�SUREOHPDWLHN��

+HW� SHUFHQWDJH� SHUVRQHQ� PHW� LQWHUQHWWRHJDQJ� OLJW� QX� ERYHQ� GH� ��� SURFHQW� LQ�
1HGHUODQG��+HW�OLJW�LQ�GH�OLMQ�GHU�YHUZDFKWLQJ�GDW�GLW�SHUFHQWDJH�LQ�GH�WRHNRPVW�QRJ�
YHUGHU�]DO�WRHQHPHQ��+HW�YDOW�GDDURP�WH�YHUZDFKWHQ�GDW�GH�GHNNLQJVSUREOHPHQ�YRRU�
ZHEVXUYH\V� LQ�GH� WRHNRPVW�PLQGHU�EHODQJULMN�]XOOHQ�ZRUGHQ��'DDU�VWDDW� WHJHQRYHU�
GDW�GH�JURHS�SHUVRQHQ�]RQGHU�LQWHUQHW�ZHO�HHQV�VWHHGV�PHHU�NDQ�JDDQ�DIZLMNHQ�YDQ�
GH� JURHS� SHUVRQHQ� PHW� LQWHUQHW�� 'LW� ]RX� NXQQHQ� OHLGHQ� WRW� HHQ� JURWHU� FRQWUDVW��
ZDDUGRRU�GH�YHUWHNHQLQJ�YDQ�GH�VFKDWWHUV�QLHW�NOHLQHU�ZRUGW��

=XLYHUH�VFKDWWHUV�YRRU�SRSXODWLHNHQPHUNHQ�]LMQ�DOOHHQ�PDDU�WH�EHUHNHQHQ�DOV�LHGHUH�
SHUVRRQ� LQ� GH� GRHOSRSXODWLH� HHQ� EHNHQGH� HQ� SRVLWLHYH� WUHNNLQJVNDQV� KHHIW�� 'DW� LV�
KHHO� YDDN� QLHW� KHW� JHYDO��=R� EOLMNW� XLW� KHW�1HGHUODQGVH�2QOLQH� 3DQHOYHUJHOLMNLQJV�
RQGHU]RHN� �12392�� ������ GDW� YRRU� GH� ZHE�SDQHOV� YDQ� FRPPHUFLsOH�
PDUNWRQGHU]RHNEXUHDXV�KHHO�YHHO�JHEUXLN�ZRUGW�JHPDDNW�YDQ�]HOI�VHOHFWLH��]LH�YDQ�
2VVHQEUXJJHQ� HW� DO�� ��������'H�RQGHU]RHNHUV� FRQFOXGHUHQ�GDW� GH� UHSUHVHQWDWLYLWHLW�
YDQ�GH�SDQHOV�YHHO�WH�ZHQVHQ�RYHUODDW��

.DQ� HHQ� ZHEVXUYH\� HHQ� &$3,�� RI� &$7,�VXUYH\� YROOHGLJ� YHUYDQJHQ"� 'H�
GHNNLQJVSUREOHPHQ� ]XOOHQ� ZDDUVFKLMQOLMN� RS� WHUPLMQ� YHUPLQGHUHQ� HQ� ]HOI�VHOHFWLH�
NDQ�ZRUGHQ�RQGHUYDQJHQ�GRRU�KHW�WUHNNHQ�YDQ�DVHOHFWH�VWHHNSURHI�� �7RFK�LV�HU�GDQ�
WRFK� QRJ� HHQ� EHODQJULMN� YHUVFKLO� WXVVHQ� &$3,� HQ� &$7,� HQHU]LMGV� HQ� &$:,�
DQGHU]LMGV�� ELM� &$7,�� HQ� &$7,�VXUYH\V� ZRUGHQ� HQTXrWHXUV� LQJH]HW� HQ� ELM�
ZHEVXUYH\V�QLHW��'H�YUDDJ�LV�RI�GLW�LQYORHG�KHHIW�RS�GH�NZDOLWHLW�YDQ�GH�DQWZRRUGHQ�
HQ�GH�KRRJWH�YDQ�GH� UHVSRQV��'H�/HHXZ�	�&ROOLQV� �������JHYHQ�DDQ�GDW� UHVSRQV�
SHUFHQWDJHV�YDDN�KRJHU�]LMQ�ELM�GH� LQ]HW�YDQ�HQTXrWHXUV��*HYRHOLJH�YUDJHQ�ZRUGHQ�
HFKWHU� EHWHU� EHDQWZRRUG� ]RQGHU� HQTXrWHXUV�� (U� LV� HFKWHU� QRJ�PDDU�ZHLQLJ� EHNHQG�
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RYHU� GH� NZDOLWHLW� YDQ� GH� XLWNRPVWHQ� YDQ� ZHEVXUYH\V�� 2YHU� GLW� DVSHFW� LV� QDGHU�
RQGHU]RHN�JHZHQVW��

&$3,�HQ�&$7,�]LMQ�EHLGH�HHQ�YRUP�YDQ�FRPSXWHUJHVWXXUG�LQWHUYLHZHQ��'H]H�YRUP�
YDQ�LQWHUYLHZHQ�KHHIW�KHW�YRRUGHHO�GDW�FRQWUROHV�NXQQHQ�ZRUGHQ�LQJHERXZG�LQ�KHW�
FRPSXWHUSURJUDPPD� GDW� GH� YUDJHQ� VWHOW�� 'DW� EHWHNHQW� GDW� WLMGHQV� KHW� LQWHUYLHZ�
IRXWHQ� LQ� GH� DQWZRRUGHQ� NXQQHQ�ZRUGHQ� RQWGHNW�� HQ� GXV� RRN� YHUEHWHUG��'DDUPHH�
NDQ� GH� NZDOLWHLW� YDQ� GH� YHU]DPHOGH� JHJHYHQV� ZRUGHQ� YHUEHWHUG�� ]LH� ELMYRRUEHHOG�
&RXSHU���������'H�YUDDJ�NRPW�QX�RS�RI�GH]H�YRUP�YDQ�FRQWUROH�FRUUHFWLH�RRN�NDQ�
ZRUGHQ� LQJHERXZG� LQ�ZHEVXUYH\V��:DW� ]DO� HU� JHEHXUHQ� DOV� UHVSRQGHQWHQ� WKXLV�RS�
KXQ� FRPSXWHU� ZRUGW� JHFRQIURQWHHUG� PHW� HHQ� IRXWPHOGLQJ� ELM� KHW� LQYXOOHQ� YDQ� GH�
YUDJHQOLMVW"�=XOOHQ�]H�KXQ�DQWZRRUGHQ�FRUULJHUHQ��RI�UDNHQ�]H�]R�JHwUULWHHUG�GDW�]H�
KHW� LQYXOOHQ�YDQ�GH�YUDJHQOLMVW�KDOYHUZHJH�VWDNHQ"�:HOOLFKW� LV�KLHU�VSUDNH�YDQ�HHQ�
XLWUXLO�WXVVHQ�GH�KRRJWH�YDQ�GH�UHVSRQV�HQ�GH�NZDOLWHLW�YDQ�GH�JHJHYHQV��2QGHU]RHN�
]DO�PRHWHQ�XLWZLM]HQ�ZDW�GH�EHVWH�DDQSDN�LV��

,Q� GLW� UDSSRUW� ZRUGW� HHQ� FRQWUROH�VXUYH\� EHVFKUHYHQ� DOV� HHQ� PRJHOLMN� LQVWUXPHQW�
YRRU� KHW� FRUULJHUHQ� YDQ� GH� YHUWHNHQLQJ� LQ� ZHEVXUYH\V�� (HQ� YRRUGHHO� YDQ� HHQ�
FRQWUROH�VXUYH\� LV� GDW� GH� RQGHU]RHNHU� YROOHGLJ� YULM� LV� LQ� GH� NHX]H� YDQ� GH�
KXOSYDULDEHOHQ�� ]RODQJ� ]H� PDDU� LQ� EHLGH� VXUYH\V� �ZHEVXUYH\� HQ� FRQWUROH�VXUYH\��
ZRUGHQ�JHPHWHQ��$OV�KXOSYDULDEHOHQ�ZRUGHQ�JHEUXLNW�GLH�VWHUN�VDPHQKDQJHQ�PHW�GH�
GRHOYDULDEHOH��GDQ�]DO�GLW�GH�YHUWHNHQLQJ�DDQ]LHQOLMN�NXQQHQ�UHGXFHUHQ��(HQ�QDGHHO�
YDQ�GH�FRQWUROH�VXUYH\�LV�ZHO�GDW�GH�YDULDQWLH�YDQ�GH�VFKDWWLQJHQ�DDQ]LHQOLMN�ZRUGW�
YHUJURRW��(U�NDQ�GXV�YHHO�PLQGHU�QDXZNHXULJ�ZRUGHQ�JHVFKDW��7RHSDVVLQJ�YDQ�HHQ�
FRQWUROH�VXUYH\� EHWHNHQW� GDW� GH� YHUWHNHQLQJ� ZRUGW� LQJHUXLOG� WHJHQ� HHQ� JURWHUH�
YDULDQWLH��'H�YUDDJ�]RX�]HOIV�RS�NXQQHQ�NRPHQ�RI�KHW�QRJ�GH�PRHLWH�ORRQW�RP�HHQ�
ZHEVXUYH\� XLW� WH� YRHUHQ� DOV� GH� QDXZNHXULJKHLG� YDQ� GH� XLWNRPVWHQ� LQ� IHLWH� ZRUGW�
EHSDDOG� GRRU� GH� RPYDQJ� YDQ� GH� UHODWLHI� NOHLQH� HQ� GXUH� ZHEVXUYH\�� 'H�ZLQVW� WHQ�
RS]LFKWH�YDQ�DOOHHQ�HHQ�FRQWUROH�VXUYH\�GRHQ�LV�QLHW�]R�JURRW��

(HQ� FRQWUROH�VXUYH\� NDQ� QRRG]DNHOLMNHUZLMV� QLHW� ZRUGHQ� XLWJHYRHUG� DOV� HHQ�
ZHEVXUYH\��+HW�OLJW�YRRU�GH�KDQG�HU�HHQ�&$3,��RI�&$7,�VXUYH\�YDQ�WH�PDNHQ��'LW�
OHLGW� WRW� HHQ� DDQ]LHQOLMNH� YHUKRJLQJ� YDQ� GH� NRVWHQ�� %RYHQGLHQ� NXQQHQ� HU�
]RJHQDDPGH� PRGH�HIIHFWHQ� RSWUHGHQ�� 'DW� EHWHNHQW� GDW� HHQ� ]HOIGH� YUDDJ� ELM� HHQ�
DQGHUH�ZLM]H�YDQ�JHJHYHQVYHU]DPHOLQJ�DQGHUV�ZRUGW�EHDQWZRRUG��

(HQ�QRRG]DNHOLMNH�YRRUZDDUGH�YRRU�KHW�JHEUXLN�YDQ�HHQ�FRQWUROH�VXUYH\�LV�GDW�GH]H�
NDQ�ZRUGHQ�XLWJHYRHUG�YLD�HHQ�HFKWH�DVHOHFWH�VWHHNSURHI�HQ�]RQGHU�KHW�RSWUHGHQ�YDQ�
QRQ�UHVSRQV��RI�GH�QRQ�UHVSRQV�PRHW�YDQ�KHW�W\SH�0&$5�]LMQ��0LVVLQJ�&RPSOHWHO\�
$W�5DQGRP���+HW�LV�QRJ�PDDU�GH�YUDDJ�RI�GLW�LQ�GH�SUDNWLMN�KDDOEDDU�LV��

+HW�]DO�GXLGHOLMN�]LMQ�GDW�HHQ�ZHEVXUYH\�QLHW�]RQGHU�PHHU�HHQ�JHVFKLNW�LQVWUXPHQW�LV�
YRRU� JHJHYHQVYHU]DPHOLQJ�� (U� ]LWWHQ� WHYHHO� KDNHQ� HQ� RJHQ� DDQ� GH� WHFKQLHNHQ� GLH�
QRGLJ�]LMQ�RP�YRRU�JHEUHN�DDQ�UHSUHVHQWDWLYLWHLW�WH�FRUULJHUHQ��



� ���

���� 5HIHUHQWLHV�

%HWKOHKHP�� -�*�� �������� 5HGXFWLRQ� RI� WKH� QRQUHVSRQVH� ELDV� WKURXJK� UHJUHVVLRQ�
HVWLPDWLRQ��-RXUQDO�RI�2IILFLDO�6WDWLVWLFV����EO]�����������

%HWKOHKHP� �������� ,QWHJUDWHG�&RQWURO� 6\VWHPV� IRU� 6XUYH\� 3URFHVVLQJ�� ,Q�� /\EHUJ��
/���%LHPHU��3���&ROOLQV��0���'H�/HHXZ��(���'LSSR��&���6FKZDU]��1��	�7UHZLQ��
'���HGV����6XUYH\�0HDVXUHPHQW�DQG�3URFHVV�&RQWURO��:LOH\��1HZ�<RUN��EO]��
���������

%HWKOHKHP�� -�*�� �������� &URVV�VHFWLRQDO� 5HVHDUFK�� ,Q�� $GqU�� +�-�� 	�0HOOHQEHUJK��
*�-��5HVHDUFK�0HWKRGRORJ\� LQ� WKH�6RFLDO��%HKDYLRXUDO�	�/LIH�6FLHQFH��6DJH�
3XEOLFDWLRQV��/RQGRQ��EO]����������

%HWKOHKHP�� -�*�� ��������:HLJKWLQJ�1RQUHVSRQVH�$GMXVWPHQWV�%DVHG� RQ�$X[LOLDU\�
,QIRUPDWLRQ��,Q��*URYHV��5�0���'LOOPDQ��'�$���(OWLQJH��-�/��DQG�/LWWOH��5�-�$��
�(GV���6XUYH\�1RQUHVSRQV��:LOH\��1HZ�<RUN��

%HWKOHKHP�� -�*�� �������� 5HGXFLQJ� WKH� ELDV� RI� ZHE� VXUYH\� EDVHG� HVWLPDWHV��
'LVFXVVLRQ�3DSHU��WR�EH�SXEOLVKHG��6WDWLVWLFV�1HWKHUODQGV��9RRUEXUJ�+HHUOHQ��
7KH�1HWKHUODQGV��

&REEHQ�� )��������� 1RQUHVSRQVH� FRUUHFWLRQ� WHFKQLTXHV� LQ� KRXVHKROG� VXUYH\V� DW�
6WDWLVWLFV�1HWKHUODQGV��D�&$3,�&$7,�FRPSDULVRQ��7HFKQLFDO�UHSRUW��6WDWLVWLFDO�
1HWKHUODQGV�� 0HWKRGV� DQG� ,QIRUPDWLFV� 'HSDUWPHQW�� 9RRUEXUJ�� 7KH�
1HWKHUODQGV��

&RFKUDQ��:�*�� �������� 6DPSOLQJ� 7HFKQLTXHV�� 7KLUG� (GLWLRQ�� -RKQ�:LOH\�	� 6RQV�
��������

&RXSHU�� 0�3�� �������� :HE� VXUYH\V�� $� UHYLHZ� RI� LVVXHV� DQG� DSSURDFKHV�� 3XEOLF�
2SLQLRQ�4XDUWHUO\�����EO]�����������

&RXSHU��0�3���%DNHU��5�3���%HWKOHKHP��-�*���&ODUN��&�=�)���0DUWLQ��-���1LFKROOV�,,�	�
:�/��� 2¶5HLOO\�� -�0�� �HGV��� �������� &RPSXWHU� $VVLVWHG� 6XUYH\� ,QIRUPDWLRQ�
&ROOHFWLRQ��:LOH\��1HZ�<RUN��

'LOOPDQ��'�$��	�%RZNHU��'�� �������� 7KH�ZHE� TXHVWLRQQDLUH� FKDOOHQJH� WR� VXUYH\�
PHWKRGRORJLVWV�� ,Q�� 5HLSV�� 8�'�� DQG� %RVQMDN�� 0�� �HGV���� 'LPHQVLRQV� RI�
,QWHUQHW�6FLHQFH��3DEVW�6FLHQFH�3XEOLVKHUV��/HQJHULFK��'XLWVODQG��

)ULFNHU�� 5�� 	� 6FKRQODX�� 0�� �������� $GYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� ,QWHUQHW�
UHVHDUFK� VXUYH\V�� (YLGHQFH� IURP� WKH� OLWHUDWXUH��)LHOG�0HWKRGV� ���� EO]�� ����
�����

+DDQ�� -�� GH� 	�9DQ� ¶W� +RI�� &�� �������� -DDUERHN� ,&7� HQ� VDPHQOHYLQJ�� GH� GLJLWDOH�
JHQHUDWLH��6RFLDDO�HQ�&XOWXUHHO�3ODQ%XUHDX��'HQ�+DDJ��

+HHUZHJK�� '�� 	� /RRVYHOGW�� *�� �������� $Q� HYDOXDWLRQ� RI� WKH� HIIHFW� RI� UHVSRQVH�
IRUPDWV� RQ� GDWD� TXDOLW\� LQ� ZHE� VXUYH\V�� 3DSHU� JHSUHVHQWHHUG� RS� GH�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,PSURYLQJ�6XUYH\V��.RSHQKDJHQ��������
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+RUYLW]�� '�*�� 	� 7KRPSVRQ�� '�-�� �������� $� JHQHUDOL]DWLRQ� RI� VDPSOLQJ� ZLWKRXW�
UHSODFHPHQW� IURP� D� ILQLWH� XQLYHUVH�� -RXUQDO� RI� WKH� $PHULFDQ� 6WDWLVWLFDO�
$VVRFLDWLRQ�����EO]�����������

.XXVHOD��9�� ��������0RELOH� SKRQHV�DQG� WHOHSKRQH� VXUYH\�PHWKRGV�� ,Q��%DQNV��5����
&XUUDOO�� -��� )UDQFLV�� -���*HUUDUG��/��.DKQ��5���0DFHU��7���5LJJ��0���5RVV��(���
7D\ORU��6��	�:HVWODNH��$���(GV����$6&��������7KH�LPSDFW�RI�QHZ�WHFKQRORJ\�
RQ�WKH�VXUYH\�SURFHVV��3URFHHGLQJV�RI�WKH��WK�$6&�LQWHUQDWLRQDO�FRQIHUHQFH��
EO]�� ��������� &KHVKDP� %XFNV�� 8.�� $VVRFLDWLRQ� IRU� 6XUYH\� &RPSXWLQJ�
�$6&���

/HHXZ��(��GH�	�&ROOLQV�0����������'DWD�FROOHFWLRQ�PHWKRGV�DQG�VXUYH\�TXDOLW\��,Q��
/\EHUJ��/���%LHPHU��3���&ROOLQV��0���'H�/HHXZ��(���'LSSR��&���6FKZDU]��1��	�
7UHZLQ�� '�� �HGV���� 6XUYH\� 0HDVXUHPHQW� DQG� 3URFHVV� &RQWURO�� :LOH\�� 1HZ�
<RUN��EO]�����������

2VVHQEUXJJHQ��5��YDQ��9RQN��7��	�:LOOHPV��3����������2QOLQH�SDQHO��JRHG�EHNHNHQ��
&ORX�����EO]��������
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