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9RRUZRRUG
9RRU X OLJW HHQ RQGHU]RHNVUDSSRUW RYHU KHW :RR�DIKDQGHOLQJVSURFHV ELM KHW PLQLVWHULH YDQ %LQQHQ�
ODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV �%=.�� 'LW UDSSRUW LV WRW VWDQG JHNRPHQ DOV UHVXOWDDW YDQ KHW YDN
%DFKHORU (LQGSURMHFW YDQ GH EDFKHORU 7HFKQLVFKH %HVWXXUVNXQGH DDQ GH 7HFKQLVFKH 8QLYHUVLWHLW 'HOIW�
+HW RQGHU]RHN KHHIW SODDWVJHYRQGHQ YDQ IHEUXDUL ���� WRW HQ PHW MXOL �����

%LM GH VWDUW YDQ PLMQ RQGHU]RHN UHDOLVHHUGH LN PH DO VQHO GDW KHW DQDO\VHUHQ YDQ GH EHVWDDQGH SUR�
FHVVHQ HQ KHW YHU]DPHOHQ YDQ UHOHYDQWH GDWD HHQ JURWHUH XLWGDJLQJ ]RX EOLMNHQ GDQ YHUZDFKW� 2Q�
GDQNV GH LQLWLsOH PRHLOLMNKHGHQ HQ GH EHQRGLJGH H[WUD WLMG RP GH MXLVWH LQIRUPDWLH WH YHUNULMJHQ� ZDV
GH]H IDVH YDQ KHW RQGHU]RHN ELM]RQGHU ZDDUGHYRO� +HW OHHUGH PH QLHW DOOHHQ RYHU GH FRPSOH[LWHLW YDQ
KHW DIKDQGHOLQJVSURFHV� PDDU RRN RYHU GH QRRG]DDN YDQ GRRU]HWWLQJVYHUPRJHQ HQ IOH[LELOLWHLW ELM KHW
XLWYRHUHQ YDQ RQGHU]RHN�

,N ZLO JUDDJ PLMQ GDQN XLWVSUHNHQ DDQ PLMQ EHJHOHLGHU� 1LWHVK %KDURVD� YRRU ]MLQ YRRUWGXUHQGH VWHXQ HQ
EHJHOHLGLQJ JHGXUHQGH KHW JHKHOH SURFHV� 'RRU HQNHOH SHUVRRQOLMN PRHLOLMNH SHULRGHV KHHIW KHW RQGHU�
]RHN HHQ VWXN ODQJHU JHGXXUG GDQ JHSODQG HQ LN EHQ HQRUP GDQNEDDU YRRU GH IOH[LELOLWHLW GLH KLM GDDUELM
WRRQGH� 7RW VORW ZLO LN DOOH PHGHZHUNHUV YDQ KHW PLQLVWHULH YDQ %=. KDUWHOLMN EHGDQNHQ YRRU KXQ WLMG HQ
PHGHZHUNLQJ ELM KHW GHOHQ YDQ LQIRUPDWLH HQ KHW YDOLGHUHQ YDQ PLMQ EHYLQGLQJHQ�

,N KRRS GDW GLW UDSSRUW HHQ ZDDUGHYROOH ELMGUDJH OHYHUW DDQ GH YHUGHUH YHUEHWHULQJ HQ DQDO\VH YDQ
KHW ZRR�DIKDQGHOLQJVSURFHV HQ ZHQV X YHHO OHHVSOH]LHU�

0HW YULHQGHOLMNH JURHW�

)ORRU 6WHHPDQ
'HOIW� -XOL ����
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6DPHQYDWWLQJ
,QIRUPDWLH LV HVVHQWLHHO YRRU HHQ JRHG IXQFWLRQHUHQGH GHPRFUDWLH HQ YRUPW GH EDVLV YRRU KHW ZHUN YDQ
RYHUKHLGVRUJDQLVDWLHV� 'RRU WHFKQRORJLVFKH RQWZLNNHOLQJHQ LV GH LQIRUPDWLHYRRU]LHQLQJ HFKWHU VWHUN
JHFRPSOLFHHUG� ZDDUGRRU GH]H QLHW ODQJHU DDQVOXLW RS GH KXLGLJH EHKRHIWHV� 'LW KHHIW GH 1HGHUODQGVH
RYHUKHLG HUWRH JHEUDFKW KDDU LQIRUPDWLHYRRU]LHQLQJ WH KHU]LHQ� 'DDUQDDVW LV LQ ���� GH :HW RSHQ
RYHUKHLG �:RR� LQ ZHUNLQJ JHJDDQ� GLH RYHUKHLGVRUJDQLVDWLHV YHUSOLFKW RP LQIRUPDWLH DFWLHI RSHQEDDU
WH PDNHQ� 'H]H RYHUJDQJ QDDU HHQ RSHQ RYHUKHLG YHUORRSW HFKWHU PRHL]DDP� RPGDW GH EHVWDDQGH
LQIRUPDWLHKXLVKRXGLQJ ELQQHQ GH PLQLVWHULHV QRJ QLHW YROGRHQGH LQ VWDDW LV RP GH]H WUDQVLWLH WH RQGHU�
VWHXQHQ� =R GXXUW GH DIKDQGHOLQJ YDQ HHQ :RR�YHU]RHN JHPLGGHOG QRJ ��� GDJHQ WHUZLMO GDW YROJHQV
GH :RR QRJ PDDU �� GDJHQ ]RX PRJHQ GXUHQ� +HW PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMN�
VUHODWLHV �%=.� VWUHHIW HUQDDU GH LQIRUPDWLHYRRU]LHQLQJ DDQ WH SDVVHQ DDQ GH KXLGLJH EHKRHIWHQ�

,Q GH DIJHORSHQ MDUHQ ]LMQPHHUGHUH ULFKWOLMQHQ HQPHHUMDUHQSODQQHQ RSJHVWHOG RP GH LQIRUPDWLHYRRU]LHQ�
LQJ WH YHUEHWHUHQ� 'H]H SODQQHQ EHYDWWHQ HHQ YHHOEHORYHQGH YLVLH YRRU HHQ ´ZHUNRPJHYLQJ YDQ GH
WRHNRPVW�´ ZDDULQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPEWHQDUHQ ]R ZRUGW LQJHULFKW GDW GH :RR HIIHFWLHI
NDQ ZRUGHQ XLWJHYRHUG� (FKWHU RQWEUHHNW HU QRJ GH QRGLJH NHQQLV RYHU GH KXLGLJH SURFHVVHQ HQ ERW�
WOHQHFNV ZDDUGRRU KHW PRHLOLMN LV RP WRW FRQFUHWH HQ HIIHFWLHYH DFWLHSXQWHQ WH NRPHQ� 'LW RQGHU]RHN
ULFKW ]LFK GDDURP RS KHW FUHsUHQ YDQ LQ]LFKW LQ KRH GH]H WRHNRPVWLJH ZHUNRPJHYLQJ HUXLW PRHW ]LHQ
RP KHW PLQLVWHULH YDQ %=. LQ VWDDW WH VWHOOHQ GH WHUPLMQHQ YDQ KHW :RR�DIKDQGHOLQJVSURFHV WH KDOHQ�
+LHUXLW YROJW GH YROJHQGH RQGHU]RHNVYUDDJ�

+RH PRHW GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPEWHQDUHQ LQ GH WRHNRPVW ZRUGHQ YRUPJHJHYHQ RP
KHW :RR�DIKDQGHOLQJVSURFHV YDQ %=. WH EHYRUGHUHQ"

2P DQWZRRUG WH NXQQHQ JHYHQ RS GH]H RQGHU]RHNVYUDDJ LV JHEUXLN JHPDDNW YDQ GULH YHUVFKLOOHQGH
PHWKRGHV� OLWHUDWXXURQGHU]RHN� LQWHUYLHZV HQ HHQ VLPXODWLHPRGHO� +HW VLPXODWLHPRGHO PDDNWH KHW
PRJHOLMN RP LQ]LFKWHQ WH NULMJHQ LQ KRH KHW :RR�SURFHV YHUORRSW HQ ZDDU GH ERWWOHQHFNV ]LWWHQ� ,Q
FRPELQDWLH PHW GH LQWHUYLHZV PHW DPEWHQDUHQ NRQ YHUYROJHQV HHQ EHHOG ZRUGHQ JHVFKHWVW YDQ GH
QRRG]DNHOLMNH DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ�

'H DQDO\VH WRRQW DDQ GDW DOOH SURFHVVWDSSHQ ELQQHQ KHW :RR�DIKDQGHOLQJVSURFHV WH ODQJH GRRUORRSWL�
MGHQ KHEEHQ HQ GDW KHW ]RHNHQ QDDU GRFXPHQWHQ GH JURRWVWH ERWWOHQHFN YRUPW� 2P DDQ GH JHVWHOGH
WHUPLMQHQ WH YROGRHQ� LV HHQ UHGXFWLH YDQ JHPLGGHOG ��� GDJHQ LQ GH WRWDOH GRRUORRSWLMG QRRG]DNHOLMN�
8LW GH LQWHUYLHZV ]LMQ KLHUYRRU YLHU EHODQJULMNH FDWHJRULHsQ YRRU DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHY�
LQJ QDDU YRUHQ JHNRPHQ� YHUEHWHUHQ YDQ VDPHQZHUNLQJ DDQ GRFXPHQWHQ� FHQWUDOH GRFXPHQWRSVODJ�
SURFHVDXWRPDWLVHULQJ� HQ WUDLQLQJHQ� %RYHQGLHQ ZRUGW GH PHWD�GDWD XLW 'LJL'RF PRPHQWHHO QLHW EHQXW�
WHUZLMO GH]H GDWD KHW SURFHV DDQ]LHQOLMN HIILFLsQWHU ]RX NXQQHQ PDNHQ�

2S EDVLV YDQ GH]H UHVXOWDWHQ NDQ JHFRQFOXGHHUG ZRUGHQ GDW GH KXLGLJH XLWGDJLQJHQ� ]RDOV ODQJH
GRRUORRSWLMGHQ� NXQQHQ ZRUGHQ DDQJHSDNW GRRU HHQ RPJHYLQJ GLH VSHFLILHN LV LQJHULFKW RP GH ZRUN�
IORZ WH RSWLPDOLVHUHQ� PHWD�GDWD HIIHFWLHI WH EHQXWWHQ� HQ DPEWHQDUHQ RSWLPDDO WH RQGHUVWHXQHQ LQ KXQ
ZHUN]DDPKHGHQ� 2S EDVLV YDQ GH]H FRQFOXVLH ZRUGW GDDURP DDQ KHW PLQLVWHULH YDQ %=. DDQEHYROHQ
RP EUHGHU LQ WH ]HWWHQ RS KHW JHEUXLN YDQ PHWD�GDWD XLW 'LJL'RF HQ RS EDVLV YDQ GH EHYLQGLQJHQ XLW GH
GDWD GH GLJLWDOH ZHUNRPJHYLQJ HIIHFWLHYHU LQ WH ULFKWHQ�

+RHZHO KHW RQGHU]RHN ZDDUGHYROOH LQ]LFKWHQ KHHIW RSJHOHYHUG� ]LMQ HU ZHO HQNHOH DDQPHUNLQJHQ WH
PDNHQ� =R ]LMQ HU DDQQDPHV JHGDDQ YRRU KHW VLPXODWLHPRGHO GLH GH ZHUNHOLMNKHLG DDQ]LHQOLMN YHUHHQ�
YRXGLJHQ� ZDW GH QDXZNHXULJKHLG YDQ GH UHVXOWDWHQ NDQ EHwQYORHGHQ� %RYHQGLHQ ]LMQ GH DDQQDPHV
RYHU GH LQYRHUYDULDEHOHQ WLMGHQV GH YHULILFDWLH QLHW DOOHPDDO YROOHGLJ LQ RYHUHHQVWHPPLQJ JHEOHNHQ PHW
GH ZHUNHOLMNKHLG� 'LW ZLMVW RS GH QRRG]DDN YDQ YHUYROJRQGHU]RHN RP GH EHYLQGLQJHQ YDQ GLW RQGHU]RHN
WH EHYHVWLJHQ HQ YHUGHU XLW WH EUHLGHQ�
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��� 3URFHVYHUORRS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $DQEHYHOLQJHQ PLQLVWHULH YDQ %=. � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $DQEHYHOLQJHQ ZHWHQVFKDSSHOLMN RQGHU]RHN � � � � � � � � � � � � � � � � � � � � � � � � � ��

$ 35,60$ GLDJUDPPHQ ��
$�� 1HGHUODQGVH ]RHNWKHPD¶V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
$�� (QJHOVH ]RHNWKHPD¶V� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

% ,QLWLHHO VWURRPGLDJUDP ��

& ,QWHUYLHZ�SURWRFRO ��
&�� 'RHO LQWHUYLHZV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&�� 3URFHGXUH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&�� ,QWHUYLHZYUDJHQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

' ,QWHUYLHZ�XLWZHUNLQJHQ ��
'�� ,QWHUYLHZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
'�� ,QWHUYLHZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
'�� ,QWHUYLHZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

( %HUHNHQLQJ LQYRHUZDDUGHQ ��
(�� 7RWVWDQGNRPLQJ DDQQDPH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
(�� 7RWVWDQGNRPLQJ LQYRHUZDDUGHQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

) 8LWZHUNLQJ PRGHOYHULILFDWLH ��



�
,QOHLGLQJ

,Q GLW HHUVWH KRRIGVWXN ZRUGW HHQ DOJHPHQH LQOHLGLQJ YDQ KHW RQGHU]RHN JHJHYHQ� 'DDUYRRU ZRUGW HHUVW
KHW SUREOHHP JHVFKHWV ������ 9HUYROJHQV ZRUGHQ LQ GH SUREOHHPDQDO\VH GH VSHFLILHNH NHQQLVODFXQHV
EHVFKUHYHQ ������ 'H]H SUREOHHPDQDO\VH UHVXOWHHUW LQ GH GRHO� HQ YUDDJVWHOOLQJ YDQ KHW RQGHU]RHN
������ 'H RQGHU]RHNVPHWKRGHV YRRU GH]H YUDDJVWHOOLQJHQ ZRUGHQ SHU VXE�YUDDJ XLWJHZHUNW ������ 7RW
VORW ZRUGW GH VWUXFWXXU YDQ KHW YHUYROJ YDQ KHW RQGHU]RHNVUDSSRUW EHVFKUHYHQ ������

���� 3UREOHHPVFKHWV
,QIRUPDWLH LV HHQ EHODQJULMNH ERXZVWHHQ YRRU HHQ JRHGZHUNHQGH GHPRFUDWLH HQ YRUPW GH EDVLV YRRU KHW
ZHUN YDQ DPEWHQDUHQ HQ RYHUKHLGVRUJDQLVDWLHV� 2P LQ GLH LQIRUPDWLHEHKRHIWH WH YRRU]LHQ EHVWDDW HU
HHQ JHKHHO DDQ DFWLYLWHLWHQ ELQQHQ GH RUJDQLVDWLHV GLH VDPHQ GH LQIRUPDWLHYRRU]LHQLQJ YDQ GH RYHUKHLG
YRUPHQ� 'H]H LQIRUPDWLHYRRU]LHQLQJ LV LQ GH DIJHORSHQ GHFHQQLD GRRU WHFKQRORJLVFKH RQWZLNNHOLQJHQ
HFKWHU VWHUN LQ FRPSOH[LWHLW WRHJHQRPHQ� ZDDUGRRU SUREOHPHQ ]LFK RSVWDSHOGHQ� 9DQZHJH GH EHODQ�
JULMNH URO YDQ LQIRUPDWLH ELQQHQ KHW RSHQEDDU EHVWXXU ]DJ GH RYHUKHLG ]LFK GDDURP JHQRRG]DDNW RP
KDDU RPJDQJ PHW LQIRUPDWLH WH KHU]LHQ �5'',� ������ 'RRU KLHULQ HHQ WUDQVLWLH LQ WH ]HWWHQ ZHQVW GH
1HGHUODQGVH RYHUKHLG HHQ µJHVORWHQ¶ EHVWXULQJVFXOWXXU WHJHQ WH JDDQ HQ WRH WH ZHUNHQ QDDU HHQ RSHQ
RYHUKHLG �5LMNVRYHUKHLG� ������

$DQ GH EDVLV YDQ GH]H WUDQVLWLH QDDU HHQ RSHQ RYHUKHLG OLJW GH RYHUJDQJ YDQ GH:HW RSHQEDDUKHLG YDQ
EHVWXXU �:RE� QDDU GH:HW RSHQ RYHUKHLG �:RR� GLH LQ ���� LQ ZHUNLQJ JLQJ� :DDU GH:RE GH RYHUKHLG
HQNHO YHUSOLFKWH RP LQIRUPDWLH SDVVLHI RSHQEDDU WH PDNHQ� EHUHLGW GH :RR GLW XLW PHW HHQ YHUSOLFKWLQJ
WRW DFWLHYH RSHQEDDUPDNLQJ YDQ LQIRUPDWLH �:HWWHQEDQN� ������ +LHUGRRU ]XOOHQ RYHUKHLGVRUJDQLVDWLHV
QLHW DOOHHQ RS YHU]RHN YDQ EXUJHUV�MRXUQDOLVWHQ LQIRUPDWLH RSHQEDDU PDNHQ �SDVVLHI�� PDDU KHW RRN XLW
HLJHQ EHZHJLQJ YLQGEDDU HQ EUXLNEDDU PRHWHQ PDNHQ �DFWLHI��

2S GLW PRPHQW YHUORRSW GH]H WUDQVLWLH QDDU HHQ RSHQ RYHUKHLG DI]RQGHUOLMN SHU PLQLVWHULH� 'H UHDO�
LVDWLH KLHUYDQ EOLMNW LQ GH SUDNWLMN HFKWHU HHQ ]HHU LQJHZLNNHOGH RSJDYH WH ]LMQ� 'H FRPSOH[LWHLW YDQ GH
LQIRUPDWLHYRRU]LHQLQJ HQ GH KRHYHHOKHLG LQIRUPDWLH� PDNHQ KHW XLWGDJHQG RP HIIHFWLHI YHUDQGHULQJHQ
GRRU WH YRHUHQ� 'DDUQDDVW EOLMNW GDW ELM DOOH PLQLVWHULHV GH KXLGLJH LQIRUPDWLHKXLVKRXGLQJ �GH RSVODJ�
KHW EHKHHU HQ GH YHUVWUHNNLQJ YDQ LQIRUPDWLH� QLHW YROGRHQGH LQ VWDDW LV RP GH]H WUDQVLWLH WH RQGHUV�
WHXQHQ� =R LV LQIRUPDWLH YDDN QLHW JRHG WHUXJ WH YLQGHQ GRRUGDW HHQ GHHO QRJ LQ HHQ SDSLHUHQ DUFKLHI
VWDDW� PDDU RRN UHFHQW JHPDDNWH GRFXPHQWHQ ]LMQ YDDN ODVWLJ WHUXJ WH YLQGHQ GRRUGDW LQIRUPDWLH RS
YHUVFKLOOHQGH SOHNNHQ ZRUGW RSJHVODJHQ� 2QGHU DQGHUH ELM GH WRHVODJHQDIIDLUH ZHUGHQ GH QDGHOLJH
JHYROJHQ YDQ KHW DFKWHUEOLMYHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ YDQ GH RYHUKHLG SLMQOLMN GXLGHOLMN �LQVSHF�
WLH RYHUKHLGVLQIRUPDWLH HQ HUIJRHG� ������

%LQQHQ GH RYHUKHLG GUDDJW KHW PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV �%=.� ]RUJ
YRRU KHW JRHG IXQFWLRQHUHQ YDQ KHW RSHQEDDU EHVWXXU� +HW LV YRRU KHW PLQLVWHULH YDQ %=. GDDURP
YDQ EHODQJ RP HU YRRU WH ]RUJHQ GDW GH LQIRUPDWLHYRRU]LHQLQJ ZHHU JRHG DDQVOXLW RS GH KXLGLJH LQIRU�
PDWLHEHKRHIWH�

�



���� 3UREOHHPDQDO\VH �

���� 3UREOHHPDQDO\VH
'H KXLGLJH LQIRUPDWLHYRRU]LHQLQJ YDQ GH RYHUKHLG LV GXV QLHW YROGRHQGH LQ VWDDW RP LQ GH LQIRUPDWLHEH�
KRHIWH WH YRRU]LHQ� 'LW NRPW YRRU HHQ JURRW GHHO GRRU GH HQRUPH WRHQDPH LQ FRPSOH[LWHLW YDQ GH
LQIRUPDWLHKXLVKRXGLQJ LQ GH DIJHORSHQ SDDU GHFHQQLD �5'',� ������ 2P GH LQIRUPDWLHYRRU]LHQLQJ WH
YHUEHWHUHQ LV LQ ���� HHQ JHQHULHN DFWLHSODQ RSJHVWHOG YRRU GH YHUEHWHULQJ YDQ GH LQIRUPDWLHKXLVKRXG�
LQJ� 'H LQIRUPDWLHKXLVKRXGLQJ LV HHQ EHODQJULMN RQGHUGHHO YDQ GH LQIRUPDWLHYRRU]LHQLQJ HQ RPYDW GH
RSVODJ� KHW EHKHHU HQ YHUVWUHNNLQJ YDQ LQIRUPDWLH ELQQHQ HHQ RUJDQLVDWLH� ,Q GLW DFWLHSODQ ZRUGHQ
YLHU DFWLHOLMQHQ RPVFKUHYHQ ZDDUODQJV GH LQIRUPDWLHKXLVKRXGLQJ YHUEHWHUG ]DO PRHWHQ ZRUGHQ� 'H]H
DFWLHOLMQHQ ]LMQ� LQIRUPDWLHSURIHVVLRQDOV� LQULFKWLQJ ZHUNSURFHVVHQ� LQIRUPDWLHV\VWHPHQ HQ EHVWXXU 	
QDOHYLQJ �5'',� ������ 'H]H OLMQHQ JHYHQ JRHG ZHHU XLW ZHONH DVSHFWHQ GH LQIRUPDWLHYRRU]LHQLQJ LV
RSJHERXZG� PHQVHQ� SURFHVVHQ� V\VWHPHQ HQ EHOHLG� $OV LQ HHQ YDQ GH]H DVSHFWHQ LHWV YHUDQGHUW�
]DO GLW JHYROJHQ KHEEHQ YRRU GH DQGHUH GULH DVSHFWHQ HQ GH LQIRUPDWLHYRRU]LHQLQJ DOV JHKHHO �ILJXXU
�����

)LJXUH ���� $VSHFWHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ

'H LQIRUPDWLHYRRU]LHQLQJ YHUDQGHUW FRQWLQX GRRU DDQSDVVLQJHQ LQ GH]H DVSHFWHQ� 'RRU WHFKQRORJLV�
FKH RQWZLNNHOLQJHQ ]RDOV LQWHUQHW HQ FRPSXWHUV ZDV GH DIJHORSHQ GHFHQQLD ELMYRRUEHHOG HHQ VQHOOH
JURHL LQ GH KRHYHHOKHGHQ LQIRUPDWLH ]LFKWEDDU HQ ODJ GH IRFXV YDQXLW GH RYHUKHLG YRRUDO VWHUN RS KHW
GLJLWDOLVHUHQ YDQ GH SURFHVVHQ� 'H]H IRFXV LV LQ UHFHQWH MDUHQ XLWJHEUHLG PHW KHW YLQGEDDU HQ WRH�
JDQNHOLMN PDNHQ YDQ LQIRUPDWLH YDQXLW GH RYHUKHLG� ZDDUELM LQ ���� GH :HW RSHQ RYHUKHLG �:RR� ZHUG
LQJHYRHUG� 'H]H JURWH DDQSDVVLQJ LQ GH ZHW YHUSOLFKW GH RYHUKHLGVRUJDQLVDWLHV RP KXQ EHOHLG DDQ WH
SDVVHQ� ,QIRUPDWLH PRHW QX QLHW DOOHHQ SDVVLHI YLD HHQ :RR�YHU]RHN RSHQEDDU JHPDDNW ZRUGHQ� PDDU
RRN DFWLHI XLW HLJHQ EHZHJLQJ �:HWWHQEDQN� ������

'DDUQDDVW YHUSOLFKW GH :RR PLQLVWHULHV RP SDVVLHYH RSHQEDDUPDNLQJ PLGGHOV HHQ LQIRUPDWLHYHU]RHN
�:RR�YHU]RHN� ELQQHQ � ZHNHQ DI WH KDQGHOHQ� PHW PD[LPDDO � ZHNHQ YHUOHQJLQJ YRRU FRPSOH[H YHU�
]RHNHQ� 'LW LV � ZHNHQ NRUWHU GDQ YRRUKHHQ ELM GH :RE �:HWWHQEDQN� ������ 'H]H DDQSDVVLQJHQ LQ
GH ZHW YUDJHQ RP JURWH YHUDQGHULQJHQ LQ GH DQGHUH DVSHFWHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ YDQ GH
PLQLVWHULHV� 'H SURFHVVHQ HQ V\VWHPHQ ]XOOHQ ]R PRHWHQ ZRUGHQ LQJHULFKW GDW KHW KDDOEDDU ZRUGW
YRRU GH EHWURNNHQ DEPWHQDUHQ RP GH]H ZHW XLW WH YRHUHQ� 9RRUPDOLJ PLQLVWHU YDQ %=.� +DQNH %UXLQV
6ORW� VFKUHHI GDDURYHU KHW YROJHQGH LQ HHQ NDPHUEULHI� ³(HQ RSHQ RYHUKHLG VWRSW QLHW ELM ZHW� HQ UHJHO�
JHYLQJ� PDDU LV LQ VWHUNH PDWH DIKDQNHOLMN YDQ GH XLWYRHULQJ YDQ GH ZHW� HQ UHJHOJHYLQJ� (HQ JRHGH
LPSOHPHQWDWLH HQ XLWYRHULQJ YDQ GH :RR LV GDDURP HVVHQWLHHO´ �6ORW� ������

,Q GH DIJHORSHQ WZHH MDDU LV HFKWHU GXLGHOLMN JHZRUGHQ GDW GH]H LPSOHPHQWDWLH QRJ LQJHZLNNHOGHU EOHHN



���� 3UREOHHPDQDO\VH �

GDQ YHUZDFKW� =R ZRUGW LQ GH UDSSRUWHQ YDQ 2SHQ 6WDWH )RXQGDWLRQ� GLH ]H LHGHU MDDU XLWEUHQJHQ
RYHU SDVVLHYH RSHQEDDUPDNLQJ� GXLGHOLMN GDW GH DIKDQGHOLQJVWHUPLMQ YDQ PD[LPDDO � ZHNHQ ��� GD�
JHQ� GRRU JHHQ HQNHO PLQLVWHULH ZRUGW JHKDDOG� ,Q ���� ZDV KHW JHPLGGHOGH RYHU DOOH PLQLVWHULHV ���
GDJHQ HQ ZHUG VOHFKWV ELM ��� YDQ GH YHU]RHNHQ WLMGLJ HHQ EHVOXLW JHQRPHQ �2SHQ 6WDWH )RXQGD�
WLRQ� ������ $OV UHDFWLH GDDURS ]LMQ HU GDDURP YDQXLW GH ULMNVRYHUKHLG PHHUGHUH LQLWLDWLHYHQ JHVWDUW GLH
GH LPSOHPHQWDWLH PRHWHQ RQGHUVWHXQHQ� $OV UHVXOWDDW YDQ GH]H LQLWLDWLHYHQ LV HU HHQ JURHLHQG DDQWDO
KDQGOHLGLQJHQ� ULFKWOLMQHQ HQ DDQEHYHOLQJHQ GLH GH PLQLVWHULHV GLHQHQ WH KHOSHQ ELM KHW LPSOHPHQWHUHQ
YDQ GH :RR �5LMNVRYHUKHLG� ����E�� &HQWUDDO LQ DO GH]H VWXNNHQ VWDDQ KHW HHUGHU JHQRHPGH *HQHU�
LHNH $FWLHSODQ ,QIRUPDWLHKXLVKRXGLQJ HQ KHW 0HHUMDUHQSODQ 2SHQEDDUKHLG HQ ,QIRUPDWLHKXLVKRXGLQJ�
ZDDULQ GH ODQJH WHUPLMQ YLVLHV YRRU KHW YHUEHWHUHQ YDQ GH LQIRUPDWLHKXLVKRXGLQJ HQ RSHQEDDUPDNLQJ
EHVFKUHYHQ VWDDQ �5LMNVRYHUKHLG� ����D��

'H PHHVW UHFHQWH YHUVLH YDQ KHW PHHUMDUHQSODQ EHVFKULMIW GH ODQJH WHUPLMQ GRHOHQ �HQ DFWLHV YRRU GH
NRUWH WHUPLMQ� YRRU GH SHULRGH ���������� +LHULQ ZRUGW RQGHU DQGHUH GH YLVLH YRRU ´GH ZHUNRPJHYLQJ
YDQ GH WRHNRPVW´ XLWJHZHUNW� ZDDULQ GH GLJLWDOH ZHUNRPJHYLQJ ]R LV LQJHULFKW GDW GH]H KHW XLWYRHUHQ
YDQ GH :RR GDDGZHUNHOLMN PRJHOLMN PDDNW� +LHUPHH FRPELQHHUW KHW VWUHHIEHHOG GH YHUVFKLOOHQGH DV�
SHFWHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ PHW HONDDU� GRRU GH LQIRUPDWLHV\VWHPHQ HQ SURFHVVHQ ]R LQ WH
ULFKWHQ GDW KHW EHOHLG XLWYRHUEDDU ZRUGW� 8LW RQGHU]RHN EOLMNW QDPHOLMN GDW GH KXLGLJH GLJLWDOH LQIUDVWUXF�
WXXU GH RSHQEDDUPDNLQJ RS GLW PRPHQW MXLVW YRRUDO LQ GH ZHJ VWDDW �2SHQ 6WDWH )RXQGDWLRQ� ������

=RDOV LQ ILJXXU ��� VWDDW ZHHUJHJHYHQ LV HHQ JRHG EHJULS QRGLJ YDQ GH KXLGLJH SURFHVVHQ HQ V\VWHPHQ
RP HIIHFWLHI YHUDQGHULQJ GRRU WH NXQQHQ YRHUHQ HQ EHOHLG WH NXQQHQ ODWHQ VODJHQ� +HW PHHUMDUHQSODQ IR�
PXOHHUW HQNHOH JHQHULHNH DFWLHSXQWHQ RP GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW WH UHDOLVHUHQ� PDDU LQ]LFKW
LQ KHW YHUORRS YDQ KHW KXLGLJH SURFHV RQWEUHHNW KLHULQ� +RHZHO KHW VWUHHIEHHOG YRRU GH ZHUNRPJHYLQJ
YDQ GH WRHNRPVW HHQ YHHOEHORYHQGH RSORVVLQJ NDQ ]LMQ YRRU SUREOHPHQ YDQ KHW ODQJH DIKDQGHOLQJVSUR�
FHV YDQ :RR�YHU]RHNHQ� RQWEUHHNW GH QRGLJH NHQQLV RYHU KHW SURFHV HQ GH ELMEHKRUHQGH ERWWOHQHFNV
RP WRW FRQFUHWH DFWLHSXQWHQ WH NRPHQ �PLQLVWHULHV� ������ 'RRU WH DFKWHUKDOHQ ZDDU KHW LQ KHW KXLGLJH
SURFHV IRXWORRSW� NDQ JHULFKWHQ ZRUGHQ EHSDDOG ZHONH DDQSDVVLQJHQ HU LQ KHW SURFHV HQ GH V\VWHPHQ
PRHWHQ ZRUGHQ JHPDDNW RP GH EHOHLGVGRHOHQ WH KDOHQ�

9RRU KHW EHSDOHQ YDQ GH]H ERWWOHQHFNV LQ KHW :RR�DIKDQGHOLQJVSURFHV �GH DIKDQGHOLQJ YDQ :RR�
YHU]RHNHQ� PDDNW %=. GDDUQDDVW QRJ RQYROGRHQGH JHEUXLN YDQ GH �PHWD�GDWD XLW KDDU GRFXPHQW PDQ�
DJHPHQW V\VWHHP �'06�� ZDDULQ GH LQIRUPDWLH ZRUGW EHKHHUW� 0HW EHKXOS YDQ GH]H GDWD ]RXGHQ GH
DIKDQGHOLQJVWHUPLMQ YDQ GH YHUVFKLOOHQGH SURFHVWDSSHQ NXQQHQ ZRUGHQ YDVWJHVWHOGYDHRGPRHRWZDDU�
GRRU GH ERWWOHQHFNV HQ .3,¶V EHWHU JHNZDQWLILHHUW NXQQHQ ZRUGHQ� 0HW GH]H NHQQLV YDQ KHW RSHQEDDU�
PDNLQJVSURFHV ]RX KHW PLQLVWHULH YHHO FRQFUHWHU NXQQHQ PDNHQ ZHONH DDQSDVVLQJHQ HU QRGLJ ]LMQ LQ
KHW LQIRUPDWLHV\VWHPHQ �'06� RP GH :RR�DIKDQGHOLQJVWHUPLMQHQ WH YHUNRUWHQ� ,Q WDEHO � VWDDQ GH]H
NHQQLVODFXQHV YRRU KHW UHDOLVHUHQ YDQ GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW VDPHQJHYDW�

2P KHW PLQLVWHULH YDQ %=. LQ VWDDW WH VWHOOHQ DDQ GH DIKDQGHOLQJVWHUPLMQHQ YRRU SDVVLHI RSHQEDDU�
PDNHQ XLW GH :RR WH YROGRHQ� ]DO GLW RQGHU]RHN ]LFK ULFKWHQ RS ERYHQVWDDQGH NHQQLVODFXQHV� 'DDUELM
ZRUGW GXV VSHFLILHN JHNHNHQ QDDU GH PRJHOLMNKHGHQ YRRU YHUEHWHULQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ
YDQ GH EHWURNNHQ DPEWHQDUHQ LQ KHW LQIRUPDWLHV\VWHHP� ,Q ILJXXU ��� VWDDW WRW VORW ZHHUJHJHYHQ KRH
GH YHUVFKLOOHQGH DVSHFWHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ WHUXJNRPHQ LQ GLW FRPSOH[H SUREOHHP�



���� 'RHO� HQ YUDDJVWHOOLQJ RQGHU]RHN �

)LJXUH ���� $VSHFWHQ YDQ GH LQIRUPDWLHYRRU]LHQLQJ LQ KHW RPVFKUHYHQ SUREOHHP

���� 'RHO� HQ YUDDJVWHOOLQJ RQGHU]RHN
'H GRHOVWHOOLQJ YDQ GLW RQGHU]RHN LV RP LQ]LFKW WH FUHsUHQ LQ KRH GH GLJLWDOH ZHUNRPJHYLQJ YDQ GH
WRHNRPVW HU XLW PRHW ]LHQ RP KHW PLQLVWHULH YDQ %=. LQ VWDDW WH VWHOOHQ GH WHUPLMQHQ YDQ KHW :RR�
DIKDQGHOLQJVSURFHV WH KDOHQ� 'H]H GRHOVWHOOLQJ NRPW YRRUW XLW GH SUREOHHPDQDO\VH YDQ SDUDJUDDI ���
HQ YRUPW GH EDVLV YDQ GH YUDDJVWHOOLQJ YDQ KHW RQGHU]RHN GLH LQ GH]H SDUDJUDDI JHIRUPXOHHUG ZRUGW�
'DDUYRRU ZRUGW HHUVW HHQ RYHU]LFKW JHJHYHQ YDQ GH ZHWHQVFKDSSHOLMNH HQ PDDWVFKDSSHOLMNH ELMGUDJH
GLH GLW RQGHU]RHNW WUDFKW WH OHYHUHQ�

2S GLW PRPHQW EHVWDDW HU QRJ JHHQ ZHWHQVFKDSSHOLMN RQGHU]RHN QDDU GH PRJHOLMNKHGHQ YRRU GH
ZHUNRPJHYLQJ YDQ GH WRHNRPVW� 'DDUQDDVW LV HU RRN QRJ JHHQ NZDQWLWDWLHI ZHWHQVFKDSSHOLMN RQ�
GHU]RHN JHGDDQ QDDU KHW :RR�DIKDQGHOLQJVSURFHV ZDDUGRRU NHQQLV RYHU GH GDWD YDQ GLW SURFHV RQW�
EUHHNW� ,Q GLW RQGHU]RHN ]DO GDDURP JHEUXLN ZRUGHQ JHPDDNW YDQ HHQ VLPXODWLHPRGHO� ZDDUGRRU HHQ
QLHXZH NZDQWLWDWLHYH ZHWHQVFKDSSHOLMNH NLMN RS GH LQIRUPDWLHWUDQVLWLH YDQ GH RYHUKHLG ZRUGW JHwQWUR�
GXFHHUG� ,Q DQGHUH VHFWRUHQ ]RDOV GH JH]RQGKHLGV]RUJ LV DO HHUGHU VXFFHVYRO NZDQWLWDWLHI RQGHU�
]RHN JHGDDQ QDDU LQIRUPDWLHV\VWHPHQ� GRRU JHEUXLN WH PDNHQ YDQ VLPXODWLHPRGHOOHQ �5HMHE� ������
,Q WRHQHPHQGH PDWH ZRUGHQ GLW VRRUW VLPXODWLHPRGHOOHQ LQ GH ZHWHQVFKDS JHEUXLNW RP FRPSOH[H
VRFLR�WHFKQLVFKH V\VWHPHQ WH DQDO\VHUHQ �9HVSLJQDQL� ������ 'LW RQGHU]RHN EHRRJW GDDURP YHUGHU
WH ERXZHQ RS GH]H EHVWDDQGH NHQQLV RYHU FRPSOH[H VRFLR�WHFKQLVFKH V\VWHPHQ� PDDU GDQ VSHFLILHN
WRHJHSDVW RS KHW:RR�DIKDQGHOLQJVSURFHV YDQ KHW PLQLVWHULH YDQ %=. HQ GHPRJHOLMNKHGHQ YRRU GH GLJ�
WDOH ZHUNRPJHYLQJ� +HW RQGHU]RHN ]RX YHUYROJHQV DOV EDVLV NXQQHQ GLHQHQ YRRU YHUYROJRQGHU]RHNHQ
QDDU YHUGHUH PRJHOLMNKHGHQ YRRU YHUEHWHULQJ YDQ KHW SURFHV� 'DDUQDDVW NDQ GH QLHXZ RSJHGDQH
ZHWHQVFKDSSHOLMNH NHQQLV LQ GH]H VHFWRU JHEUXLNW ZRUGHQ DOV EDVLV YRRU DQGHUH RQGHU]RHN QDDU KHW
:RR�DIKDQGHOLQJVSURFHV RI LQ YHUJHOLMNEDUH VRFLR�WHFKQLVFKH V\VWHPHQ�

'H]H QLHXZH NZDQWLWDWLHYH NHQQLV ]RX KHW PLQLVWHULH YHUYROJHQV LQ VWDDW NXQQHQ VWHOOHQ KDDU GLHQVWYHU�
OHQLQJ YRRU EXUJHUV HQ MRXUQDOLVWHQ WH RSWLPDOLVHUHQ� +HW RQGHU]RHN EHRRJW KLHU RS WZHH PDQLHUHQ DDQ
ELM WH GUDJHQ� $OOHUHHUVW GRRU LQ]LFKW WH JHQHUHUHQ LQ GH KXLGLJH ERWWOHQHFNV YDQ KHW:RR�DIKDQGHOLQJVSURFHV
ELQQHQ %=.� +LHUGRRU NDQ KHW PLQLVWHULH JHULFKW DFWLH RQGHUQHPHQ RS KDDU GRHO RP KHW RSHQEDDU�
PDNLQJVSURFHV HIIHFWLHYHU WH ODWHQ YHUORSHQ� GRRU VSHFLILHN RS GH]H ERWWOHQHFNV WH IRFXVVHQ� 'DDU�
QDDVW ZLO KHW PLQLVWHULH KDDU GLHQVWYHUOHQLQJ RSWLPDOLVHUHQ GRRU DDQSDVVLQJHQ WH PDNHQ LQ GH GLJWDOH
ZHUNRPJHYLQJ YDQ DPEWHQDUHQ� 2S EDVLV YDQ GH UHVXOWDWHQ YDQ GLW RQGHU]RHN� ]XOOHQ HQNHOH DDQ�



���� 2QGHU]RHNVPHWKRGHV �

EHYHOLQJHQ ZRUGHQ JHIRUPXOHHUG GLH KHW PLQLVWHULH PHH NDQ QHPHQ ELM KHW UHDOLVHUHQ YDQ KDDU DPELWLH
YRRU GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW� $DQJH]LHQ XLW HHUGHU RQGHU]RHN EOLMNW GDW GH LQIRUPDWLHEH�
KRHIWH YDQXLW EXUJHUV HQ MRXUQDOLVWHQ RS GLW PRPHQW YDDN QLHW YROOHGLJ NDQ ZRUGHQ YHUYXOG GRRU KHW
PLQLVWHULH YDQ %=.� NDQ KHW RQGHU]RHN RS GH]H PDQLHU HHQ UHOHYDQWH PDDWVFKDSSHOLMNH ELMGUDJH OHY�
HUHQ �.HXOHPDQV� ������

2S EDVLV YDQ GH]H HHUVWH LQ]LFKWHQ LQ KHW SUREOHHP HQ GH UHOHYDQWLH YDQ KHW RSORVVHQ HUYDQ� LV GH
RQGHU]RHNVYUDDJ YDQ GLW RQGHU]RHN RSJHVWHOG� 'H]H RQGHU]RHNVYUDDJ OXLGW�

+RH PRHW GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPEWHQDUHQ LQ GH WRHNRPVW ZRUGHQ YRUPJHJHYHQ RP
KHW :RR�DIKDQGHOLQJVSURFHV YDQ %=. WH EHYRUGHUHQ"

2P GH]H RQGHU]RHNVYUDDJ WH EHDQWZRRUGHQ ]DO DQWZRRUG PRHWHQ ZRUGHQ JHJHYHQ RS GH YROJHQGH
VXE�YUDJHQ�

�� +RH YHUORRSW KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV YDQ %=.� ZDW ]LMQ GH ERWWOHQHFNV HQ .3,¶V"
2P GH HIIHFWHQ YDQ DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ WH NXQQHQ EHSDOHQ� ]DO HU HHQ EDVLVVL�
WXDWLH GXLGHOLMN PRHWHQ ZRUGHQ ZDDUPHH GH WRHNRPVWLJH VLWXDWLH YHUJHOHNHQ NDQ ZRUGHQ� +LHULQ PRHW
SUHFLHV GXLGHOLMN ZRUGHQ KRH KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV YHUORRSW� 'RRU YHUYROJHQV ERWWOH�
QHFNV YDQ KHW SURFHV YDVW WH VWHOOHQ NDQ ZRUGHQ EHSDDOG ELM ZHONH SURFHVVWDSSHQ HHQ YHUDQGHULQJ
LQ GH GLJLWDOH ZHUNRPJHYLQJ KHW PHHVW QRGLJ LV� (Q GRRU .3,¶V RS WH VWHOOHQ NDQ PHHWEDDU ZRUGHQ
JHPDDNW RI LQYRHULQJ YDQ GH]H YHUDQGHULQJ GDDGZHUNHOLMN WRW YHUEHWHULQJ OHLGW�

�� +RH NDQ %=. PHWD�GDWD JHEUXLNHQ RP GH ERWWOHQHFNV HQ .3,¶V YDQ KHW :RR�DIKDQGHOLQJVSURFHV WH
NZDQWLILFHUHQ"
2P GH ERWWOHQHFNV HQ .3,¶V WH NZDQWLILFHUHQ LV GDWD QRGLJ YDQ KHW KXLGLJH SURFHV� ,Q KHW KXLGLJH LQIRU�
PDWLHV\VWHHP YDQ %=.� KHW '06� ZRUGW DO PHWDGDWD RSJHVODJHQ YDQ GH YHUVFKLOOHQGH VWDSSHQ GLH ZRU�
GHQ GRRUORSHQ ELM GH DIKDQGHOLQJ YDQ HHQ :RR�YHU]RHN� 'RRU GH]H GDWD RS GH MXLVWH PDQLHU LQ]LFKWHOLMN
WH PDNHQ NDQ KHW VLPXDODWLHPRGHO ]R UHDOLVWLVFK PRJHOLMN DDQ GH ZHUNHOLMNKHLG ZRUGHQ RSJHVWHOG� 2S
GLW PRPHQW ZRUGW GH]H GDWD QLHW WRW QDXZHOLMNV JHEUXLNW GRRU %=. HQ ]DO HU GXV PRHWHQ ZRUGHQ RQGHU�
]RFKW ZHONH GDWD HU EHVWDDW HQ LQ ZHONH PDWH GH]H EUXLNEDDU LV RP GH ERWWOHQHFNV HQ .3,¶V YDQ KHW
DIKDQGHOLQVJSURFHV WH EHSDOHQ�

�� +RH PRHW GH GLJLWDOH ZHUNRPJHYLQJ HU LQ GH WRHNRPVW XLW]LHQ RP GH WHUPLMQHQ YDQ KHW :RR�
DIKDQGHOLQJVSURFHV EHWHU WH NXQQHQ KDOHQ"
2P DDQEHYHOLQJHQ WH IRUPXOHUHQ RYHU PRJHOLMNKHGHQ YRRU GH GLJLWDOH ZHUNRPJHYLQJ� ]XOOHQ GH]H PR�
JHOLMNKHGHQ RQGHU]RFKW ZRUGHQ HQ YHUYROJHQV GRRU PLGGHO YDQ FRQFHSWXDOLVDWLH YHUWDDOG ZRUGHQ QDDU
LPSOHPHQWDWLH LQ KHW VLPXODWLHPRGHO� 2P GH HIIHFWLYLWHLW YDQ GH PRJHOLMNH DDQSDVVLQJHQ WH EHSDOHQ
ZRUGHQ GH]H YHUYROJHQV JHWRHWVW RS GH ERWWOHQHFNV HQ GRRUORRSWLMG YDQ VXE�YUDDJ �� +LHUGRRU NDQ
ZRUGHQ EHSDDOG RI GH KHULQGHOLQJ HHQ YHUEHWHULQJ LV WHQ RS]LFKWH YDQ GH KXLGLJH SURFHVLQGHOLQJ�

���� 2QGHU]RHNVPHWKRGHV
9RRU KHW EHDQWZRRUGHQ YDQ GH GHHOYUDJHQ ]DO LQ GLW RQGHU]RHN JHEUXLN ZRUGHQ JHPDDNW YDQ YHUVFKLO�
OHQGH PHWKRGHV� +LHURQGHU VWDDQ GH]H PHWKRGHV SHU VXE�YUDDJ WRHJHOLFKW�

6XE�YUDDJ � ± /LWHUDWXXU� LQWHUYLHZV 	 VLPXODWLHPRGHO
2P LQ]LFKW WH NULMJHQ LQ KHW YHUORRS YDQ KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV� ]XOOHQ LQWHUYLHZV ZRUGHQ
DIJHQRPHQ PHW DPEWHQDUHQ YDQ KHW PLQLVWHULH YDQ %=.� 'H RS]HW YDQ GH]H LQWHUYLHZV ]DO JHEDVHHUG
]LMQ RS HHQ YHUNHQQHQG OLWHUDWXXURQGHU]RHN YDQ EHVWDDQG RQGHU]RHN QDDU KHW RSHQEDDUPDNLQJVSURFHV
HQ HHQ XLWZHUNLQJ YDQ GH UHOHYDQWH FRQFHSWHQ LQ HHQ WKHRUHWLVFK NDGHU� 2P YHUYROJHQV GH ERWWOHQHFNV
HQ .3,¶V ELQQHQ KHW KXLGLJH SURFHV WH YLQGHQ� ]DO HHQ VLPXODWLHPRGHO ZRUGHQ JHERXZG YDQ KHW YHUNUH�
JHQ SURFHV�

6XE�YUDDJ � ± ,QWHUYLHZV
2P WH DFKWHUKDOHQ ZHONH GDWD HU EHVWDDW YDQ KHW DIKDQGHOLQJVSURFHV HQ KRH GLH WH JHEUXLNHQ LV RP



���� 2S]HW RQGHU]RHNVUDSSRUW �

ERWWOHQHFNV HQ NSL¶V YDVW WH VWHOOHQ� ]XOOHQ HYHQHHQV LQWHUYLHZV ZRUGHQ DIJHQRPHQ PHW DPEWHQDUHQ�
0RFKW HU GDWD RYHU KHW SURFHV EHVWDDQ GDQ ]DO HU JHNHNHQ ZRUGHQ RI GLH WH JHEUXLNHQ LV DOV LQSXW YRRU
KHW VLPXODWLHPRGHO�

6XE�YUDDJ � ± /LWHUDWXXU� LQWHUYLHZV 	 VLPXODWLHPRGHO
7RW VORW ]XOOHQ GH LQWHUYLHZV ZRUGHQ JHEUXLNW RP LQ]LFKW WH YHUNULMJHQ LQ GH PRJHOLMNKHGHQ YRRU GH GLJL�
WDOH ZHUNRPJHYLQJ YDQ GH WRHNRPVW ELM KHW PLQLVWHULH� 2RN DDQ GH]H LQWHUYLHZV JDDW HHQ YHUNHQQHQG
OLWHUDWXXURQGHU]RHN HQ WKHRUHWLVFK NDGHU YRRUDI� RS EDVLV GDDUYDQ ZRUGHQ PRJHOLMNKHGHQ RSJH]HW GLH
LQ GH LQWHUYLHZV YRRUJHOHJG NXQQHQ ZRUGHQ� 2P YHUYROJHQV KHW HIIHFW YDQ GH DDQSDVVLQJHQ LQ GH GLJ�
LWDOH ZHUNRPJHYLQJ WH EHSDOHQ� ZRUGHQ GH]H RPJH]HW LQ HHQ SURFHV YRRU LQ KHW VLPXODWLHPRGHO ]RGDW
GH]H QLHXZH VLWXDWLHV JHWRHWVW NXQQHQ ZRUGHQ WHQ RS ]LFKWH YDQ GH ERWWOHQHFNV HQ NSL¶V YDQ KHW KXLGLJH
SURFHV�

(HQ XLWJHEUHLGHUH WRHOLFKWLQJ� GXLGLQJ HQ RSHUDWLRQDOLVDWLH YDQ GH]H RQGHU]RHNVPHWKRGHVZRUGW JHJHYHQ
LQ KRRIGVWXN � YDQ GLW RQGHU]RHNVYHUVODJ�

���� 2S]HW RQGHU]RHNVUDSSRUW
,Q KHW YHUYROJ YDQ GLW RQGHU]RHNVYHUVODJ ]DO DOOHUHHUVW HHQ XLWJHEUHLGH FRQFHSWXDOLVDWLH YDQ KHW SURE�
OHHP ZRUGHQ JHJHYHQ �KRRIGVWXN ��� +LHULQ ]DO RS EDVLV YDQ OLWHUDWXXURQGHU]RHN HHQ WKHRUHWLVFK
NDGHU ZRUGHQ JHYRUPG GDW VDPHQ PHW GH DIEDNHQLQJ YDQ KHW RQGHU]RHN GH EDVLV ]DO YRUPHQ YRRU GH
RQGHU]RHNVPHWKRGRORJLH �KRRIGVWXN �� ,Q GH]H RQGHU]RHNVPHWKRGRORJLH ZRUGW LQJHJDDQ RS GH YHU�
VFKLOOHQGH RQGHU]RHNVPHWKRGHQ HQ GH RSHUDWLRQDOLVDWLH HUYDQ� 9HUYROJHQV ZRUGW VSHFLILHN KHW VLPX�
ODWLHPRGHO� ZDDUPHH KHW LQIRUPDWLH]RHNSURFHV ZRUGW JHDQDO\VHHUG� XLWJHEUHLGHU WRHJHOLFKW �KRRIGVWXN
��� $DQVOXLWHQG ZRUGHQ GH UHVXOWDWHQ YDQ GH YHUVFKLOOHQGH RQGHU]RHNVPHWKRGHQ JHWRRQG �KRRIGVWXN
��� +HW VLPXODWLHPRGHO ZRUGW YHUYROJHQV JHYHULILHHUG HQ JHYDOLGHHUG �KRRIGVWXN ��� 2S EDVLV YDQ GH]H
JHYHULILHHUGH UHVXOWDWHQ ZRUGHQ YHUYROJHQV FRQFOXVLHV JHWURNNHQ� ZDDUELM RRN DQWZRRUG ZRUGW JHJHYHQ
RS GH KRRIG� HQ VXE�YUDJHQ �KRRIGVWXN ��� 7RW VORW ]DO HU JHUHIOHFWHHUG ZRUGHQ RS GH JHPDDNWH NHX]HV
LQ KHW RQGHU]RHN HQ ZRUGHQ HU DDQEHYHOLQJHQ JHGDDQ QDDU DDQOHLGLQJ YDQ GH FRQFOXVLHV XLW KHW RQ�
GHU]RHN �KRRIGVWXN ���



�
&RQFHSWXDOLVDWLH

,Q GLW KRRIGVWXN ZRUGW KHW LQ KRRIGVWXN � JHVFKHWVWH SUREOHHP FRQFUHHW JHPDDNW GRRUPLGGHO YDQ FRQ�
FHSWXDOLVDWLH� 'H FRQFHSWXDOLVDWLH EHJLQW PHW HHQ YHUGLHSLQJ YDQ GH NHUQEHJULSSHQ XLW GH RQGHU�
]RHNVYUDDJ LQ HHQ WKHRUHWLVFK NDGHU ������ 9HUYROJHQV ZRUGW EHVWDDQGH OLWHUDWXXU RYHU KHW RQGHU]RHNV�
JHELHG LQ EHHOG JHEUDFKW LQ HHQ OLWHUDWXXURQGHU]RHN ������ 7RW VORW ZRUGW KHW RQGHU]RHN DIJHEDNHQG
ELQQHQ GH UHVXOWDWHQ YDQ KHW WKHRUHWLVFK NDGHU HQ OLWHUDWXXURQGHU]RHN ������ 'LW WZHHGH KRRIGVWXN
YRUPW GDDUPHH GH EDVLV YRRU GH PHWKRGRORJLH YDQ KRRIGVWXN ��

���� 7KHRUHWLVFK NDGHU
,Q GH]H SDUDJUDDI ]XOOHQ DOOH NHUQEHJULSSHQ XLW GH RQGHU]RHNVYUDDJ JHGHILQLHHUG ZRUGHQ HQ ]DO UHOH�
YDQWH DFKWHUJURQGLQIRUPDWLH ZRUGHQ EHVFKUHYHQ� 'H EHODQJULMNVWH EHJULSSHQ KLHULQ ]LMQ RSHQEDDUPDN�
LQJ �������� KHW :RR�DIKDQGHOLQJVSURFHV ������� HQ GH :HUNRPJHYLQJ YDQ GH WRHNRPVW �������� 'DDULQ
ZRUGHQ DQGHUH UHOHYDQWH RQGHU]RHNVUHVXOWDWHQ HQ WKHRULHsQ XLW HHUGHUH RQGHU]RHNHQ XLWHHQJH]HW RP
GH DIEDNHQLQJ HQ PHWKRGRORJLH WH RQGHUVWHXQHQ HQ ULFKWLQJ WH JHYHQ� 7RW VORW ZRUGW QRJ HHQ EHHOG
JHVFKHWV YDQ GH EHODQJULMNVWH ZHWHQVFKDSSHOLMNH WKHRULHsQ YRRU SURFHVYHUEHWHULQJ ��������

������ 2SHQEDDUPDNLQJ
2P KHW KXLGLJH RSHQEDDUPDNLQJVSURFHV WH EHJULMSHQ ZRUGW HHUVW HHQ EHHOG JHYRUPG YDQ KHW YHUORRS
YDQ GH SROLWLHNH GLVFXVVLHV RYHU HHQ 2SHQ 2YHUKHLG� 'H EHODQJULMNVWH HHUVWH VWDS YRRU KHW UHDOLVHUHQ
YDQ HHQ 2SHQ 2YHUKHLG ZHUG QDPHOLMN DO LQ ���� JH]HW WRHQ GH HHUVWH YHUVLH YDQ GH :HW RSHQEDDUKHLG
YDQ EHVWXXU �:RE� ZHUG LQJHYRHUG� 'H GLUHFWH DDQOHLGLQJ YRRU GH LQYRHULQJ YDQ GH]H ZHW ZDV KHW UDS�
SRUW µ2SHQEDDUKHLG RSHQKHLG� RSJHVWHOG GRRU GH &RPPLVVLH +HURULsQWDWLH 2YHUKHLGVYRRUOLFKWLQJ� 'LW
UDSSRUW VSHHOGH LQ RS GH WRHQHPHQGH RQWHYUHGHQKHLG ELQQHQ GH VDPHQOHYLQJ LQ GH MDUHQ �� HQ ��
RYHU KHW IXQFWLRQHUHQ YDQ GH RYHUKHLG �2YHUKHLGVYRRUOLFKWLQJ� ������ 5HFHQWHU ZHWHQVFKDSSHOLMN RQ�
GHU]RHN ������ ODDW ]LHQ GDW GH]H RQYUHGH YDQXLW GH VDPHQOHYLQJ LQGHUGDDG HHQ JURRW HIIHFW KDG RS
GH ULFKWLQJ YDQ KHW SROLWLHNH GHEDW� +HW RSHQGH GH GLVFXVVLH RYHU KHW HIIHFW YDQ GH RSHQEDDUKHLG YDQ
EHVWXXU RS GH OHJLWLPLWHLW YDQ GH GHPRFUDWLH �Y�G� 3LMO� ������

'H LQWUHGH YDQ GH:RE LQ ���� YHUVFKDIWH LHGHUHHQ KHW UHFKW RP ELM HHQ RYHUKHLGVRUJDDQ LQIRUPDWLH RS
WH YUDJHQ� GLW RSYUDJHQ YDQ LQIRUPDWLH ZHUG HHQ :RE�YHU]RHN �LQIRUPDWLHYHU]RHN� JHQRHPG �:HWWHQ�
EDQN� ������ 'H RYHUKHLG JHEUXLNW YRRU KHW YHUVWUHNNHQ YDQ GH]H LQIRUPDWLH YDQXLW RYHUKHLGVRUJDQHQ
GH WHUP µRSHQEDDUPDNLQJ¶ YDQ LQIRUPDWLH� 'LW LV LQ OLMQ PHW KHW UDSSRUW µ2SHQEDDUKHLG RSHQKHLG¶ HQ LQ
GLW RQGHU]RHN ZRUGW GDDURP HYHQHHQV GH]H GHILQLWLH YDQ RSHQEDDUPDNLQJ JHKDQWHHUG� $DQJH]LHQ GH
RYHUKHLGVLQIRUPDWLH LQ KHW JHYDO YDQ GH :RE HQNHO RS YHU]RHN RSHQEDDU ZRUGW JHPDDNW� ZRUGW KLHU�
YRRU GH WHUP SDVVLHYH RSHQEDDUPDNLQJ JHEUXLNW�

+RHZHO HU YDQDI KHW EHJLQ NULWLHN LV JHZHHVW RS GH HIIHFWLYLWHLW HQ GH KDDOEDDUKHLG YDQ GH :RE� QDP
GH]H NULWLHN YDQDI ���� IRUV WRH� 'RRU PHHUGHUH VFKDQGDOHQ HQ DIIDLUHV� PHW DOV KRRJWHSXQW GH WRHV�
ODJHQDIIDLUH LQ ����� ZHUG KHW JHEUHN DDQ WUDQVSDUDQWLH ELQQHQ GH RYHUKHLG VWHHGV GXLGHOLMNHU EORRW�
JHOHJG� +HW UDSSRUW ³2QJHNHQG RQUHFKW´ ������ GDW ZHUG JHVFKUHYHQ QDDU DDQOHLGLQJ YDQ RQGHU]RHN
QDDU GH WRHVODJHQDIIDLUH FRQFOXGHHUGH RQGHU DQGHUH GDW GH LQIRUPDWLHYRRU]LHQLQJ YDQ GH RYHUKHLG
RQYROGRHQGH RS RUGH LV RP DOV 7ZHHGH .DPHU HQ PHGLD HHQ FRQWUROHUHQGH URO XLW WH NXQQHQ YRHUHQ

�



���� 7KHRUHWLVFK NDGHU �

�.LQGHURSYDQJWRHVODJ� ������ 2QGHU]RHN XLW ���� QDDU GH GRRUORRSWLMG YDQ HHQ LQIRUPDWLHYHU]RHN ELM
GH RYHUKHLG RQGHUVWHXQW GH]H FRQFOXVLH� +HW SURFHV RP HHQ LQIRUPDWLHYHU]RHN WH YHUZHUNHQ GRRU GH
RYHUKHLG GXXUGH WRHQ JHPLGGHOG ��� GDJHQ� ZDDU GDW YROJHQV GH :RE PD[LPDDO �� GDJHQ ]RX PRJHQ
GXUHQ �)RXQGDWLRQ DQG ,QQRYDWLH� ������

,Q KHW]HOIGH MDDU JLQJ HHQ QLHXZH ZHW� GH :HW RSHQ RYHUKHLG �:RR�� YDQ NUDFKW� 'H]H ZHW YROJGH
RS � PHL ���� GH :RE RS� 1DDVW RSHQEDDUPDNLQJ RS YHU]RHN ZHUGHQ RYHUKHLGVLQVWDQWLHV QX YHU�
SOLFKW RP RYHUKHLGVLQIRUPDWLH DFWLHI RSHQEDDU WH PDNHQ� $FWLHYH RSHQEDDUPDNLQJ ZRUGW LQ GH]H ZHW
JHGHILQLHHUG DOV KHW XLW HLJHQ EHZHJLQJ LQIRUPDWLH YHUVWUHNNHQ HQ YRRU HHQLHGHU WRHJDQNHOLMN PDNHQ�
GH]H GHILQLWLH ]DO RRN LQ GLW RQGHU]RHN ZRUGHQ JHKDQWHHUG� 1DDVW GH WRHYRHJLQJ YDQ DFWLHYH RSHQ�
EDDUPDNLQJ OHJW GH ZHW HHQ PD[LPDOH GRRUORRSWLMG YDQ � ZHNHQ RS YRRU KHW DIKDQGHOHQ YDQ HHQ LQ�
IRUPDWLHYHU]RHN �QX :RR�YHU]RHN�� RQGHU GH :RE ZDV GLW QRJ PD[LPDDO � ZHNHQ� +HW GRHO YDQ GH]H
QLHXZH ZHW LV RP GH RYHUKHLG WUDQSDUDQWHU WH PDNHQ GRRU LQIRUPDWLH PDNNHOLMNHU YLQGEDDU WH PDNHQ�
(HQ EHODQJULMN RQGHUGHHO KLHULQ LV GDW GH RYHUKHLGVLQVWDQWLHV KXQ LQIRUPDWLHKXLVKRXGLQJ EHWHU RS RUGH
GLHQHQ WH NULMJHQ �:HWWHQEDQN� ������

2YHUKHLGVLQVWDQWLHV ]LMQ ]HOI YHUDQWZRRUGHOLMN YRRU KHW LPSOHPHQWHUHQ YDQ DFWLHYH RSHQEDDUPDNLQJ
LQ KXQ SURFHVVHQ� 2YHU GH DDQSDN KLHUYDQ EHVWDDQ ZHO PHHUGHUH 5LMNVEUHGH DDQEHYHOLQJHQ HQ ULFKWOL�
MQHQ� RQGHU DQGHUH YDQXLW KHW 5LMNVSURJUDPPD 'XXU]DDP 'LJLWDOH ,QIRUPDWLHKXLVKRXGLQJ �5'',�� 'RRU
GH HLJHQ YHUDQWZRRUGHOLMNKHLG LV HU HFKWHU HHQ IOLQN YHUVFKLO ]LFKWEDDU WXVVHQ PLQLVWHULHV HQ GH PDWH
ZDDULQ ]LM DFWLHI LQIRUPDWLH RSHQEDDU PDNHQ� 'DDUQDDVW EHVWDDQ HU RRN QRJ VWHHGV JURWH YHUVFKLOOHQ
WXVVHQ PLQLVWHULHV LQ GH WLMGVGXXU YDQ KHW EHKDQGHOHQ YDQ :RR�YHU]RHNHQ� 'DDUELM LV RS GLW PRPHQW
QRJ VWHHGV JHHQ HQNHO PLQLVWHULH LQ VWDDW RP ]LFK JHPLGGHOG DDQ GH � ZHNHQ WH KRXGHQ� ODDW VWDDQ DDQ
GH GRRU GH :RR DDQJHVFKHUSWH WHUPLMQ YDQ � ZHNHQ �PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNUL�
MNVUHODWLHV� ������ 7HJHOLMNHUWLMG EOLMIW GH YUDDJ QDDU RYHUKHLGVLQIRUPDWLH YDQXLW EXUJHUV HQ MRXUQDOLVWHQ
JHVWDDJ GRRUJURHLHQ �(QWKRYHQ� ������

������ :RR�DIKDQGHOLQJVSURFHV
2P KHW HIIHFW YDQ YHUDQGHULQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ WH EHJULMSHQ� LV HHQ JRHG EHHOG YDQ KHW
YROOHGLJH :RR�DIKDQGHOLQJVSURFHV QRGLJ� 'LW SURFHV ZRUGW RRN ZHO KHW :RR�SURFHV RI RSHQEDDUPDN�
LQJVSURFHV JHQRHPG� ,Q GLW RQGHU]RHN ZRUGHQ GH]H WHUPHQ JHEUXLNW YRRU KHW JHKHHO DDQ KDQGHOLQ�
JHQ RP LQIRUPDWLH RSHQEDDU WH PDNHQ QDDU DDQOHLGLQJ YDQ HHQ :RR�YHU]RHN� 'LW SURFHV ]LHW HU ELM
LHGHUH RYHUKHLGVLQVWDQWLH DQGHUV XLW� 'RRU PLGGHO YDQ KHW VDPHQYRHJHQ YDQ FRQFOXVLHV XLW YHUVFKLO�
OHQGH RQGHU]RHNHQ LV HHQ JOREDDO RSHQEDDUPDNLQJVSURFHV RSJHVWHOG GLH EHVWDDW XLW GH YROJHQGH �
IDVHV� 2QWYDQJHQ LQIRUPDWLHYUDDJ� 9RRUEHUHLGHQ ,QIRUPDWLH]RHNSURFHV� ,QIRUPDWLH]RHNSURFHV� 9RRU�
EHUHLGHQ RSHQEDDUPDNLQJ HQ $IURQGHQ RSHQEDDUPDNLQJ� 'LW JOREDOH SURFHV VWDDW ZHHUJHJHYHQ DDQ
GH OLQNHUNDQW LQ ILJXXU ��� �SDJLQD �� PHW DDQ GH UHFKWHUNDQW GH SURFHVVHQ ]RDOV GLH LQ GH YLHU JHEUXLNWH
RQGHU]RHNHQ VWDDQ RPVFKUHYHQ�

2P WRW GLW JOREDOH RSHQEDDUPDNLQJVSURFHV WH NRPHQ LV HHUVW QDDU ZHWHQVFKDSSHOLMNH OLWHUDWXXU JH]RFKW
RS ]RZHO 6FKRODU DOV 6FRSXV� (FKWHU NZDPHQ KLHU JHHQ EUXLNEDUH RQGHU]RHNHQ XLW QDDU YRUHQ� 'DDURP
LV GRRUJHJDDQ PHW JULM]H OLWHUDWXXU EHVWDDQGH XLW UDSSRUWHQ HQ RQGHU]RHNHQ YDQXLW GH RYHUKHLG RI RQ�
GHU]RHNVJURHSHQ� +LHUXLW NZDPHQ YLHU EUXLNEDUH RQGHU]RHNHQ GLH ]LMQ RSJHQRPHQ LQ ILJXXU ����

+HW HHUVWH EUXLNEDUH RQGHU]RHN XLW GH]H OLWHUDWXXUVWXGLH LV HHQ RQGHU]RHN YDQ GH5HNHQNDPHU0HWURSRRO
$PVWHUGDP� +HW RQGHU]RHN JHHIW HHQ XLWJHEUHLGH XLWHHQ]HWWLQJ YDQ KHW RSHQEDDUPDNLQJVSURFHV YDQ
GH JHPHHQWH $PVWHUGDP ZDDULQ ]H � IDVHQ RQGHUVFKHLGHQ �$PVWHUGDP� ������ 'H WZHHGH EURQ XLW
GH]H JULM]H OLWHUDWXXU LV HHQ 5LMNVEUHGH LQVWUXFWLH YRRU KHW EHKDQGHOHQ YDQ :RR�YHU]RHNHQ� RSJHVWHOG
GRRU KHW PLQLVWHULH YDQ %=.� $OV ELMODJH DDQ GH]H KDQGOHLGLQJ LV HHQ DGYLHV VWDSSHQSODQ WRHJHYRHJG
YRRU KHW EHKDQGHOHQ YDQ HHQ :RR�YHU]RHN �PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLH�
������ +HW GHUGH RQGHU]RHN LV HYHQHHQV HHQ ULMNVRYHUKHLG GRFXPHQW� RSJHVWHOG GRRU KHW 5'',� HQ
EHYDW DDQEHYHOLQJHQ RP KHW RSHQEDDUPDNLQJVSURFHV SHU SURFHVVWDS WH YHUEHWHUHQ ZDDUELM KHW JHKHOH
SURFHV LQ � VWDSSHQ XLWHHQ ZRUGW JH]HW �5'',� ������ 7RW VORW LV HHQ RQGHU]RHN QDDU PRJHOLMNKHGHQ
RP RSHQEDDUPDNLQJVYHU]RHNHQ WLMGLJHU HQ NZDOLWDWLHI EHWHU DI WH KDQGHOHQ RSJHQRPHQ LQ ILJXXU ����
'LW RQGHU]RHN ]HW RQGHU DQGHUH GH YHUVFKLOOHQGH VWDSSHQ LQ KHW RSHQEDDUPDNLQJVSURFHV XLWHHQ PHW
HHQ XLWZHUNLQJ YDQ KXQ UHODWLH PHW GH LQIRUPDWLHKXLVKRXGLQJ �,QQRYDWLH DQG %HUHQVFKRW� ������
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)LJXUH ���� *OREDOH RSHQEDDUPDNLQJVSURFHV� JHEDVHHUG RS YHUVFKLOOHQGH EURQQHQ

+RHZHO DOOH YLHU GH RQGHU]RHNHQ KHW RSHQEDDUPDNLQJVSURFHV LQ GH GHWDLOV DQGHUV LQGHOHQ HQ YHUZRRU�
GHQ� LV ZHO HHQ JOREDDO SURFHV WH KHUOHLGHQ� 'DW DOOH YLHU GH RQGHU]RHNHQ GLW JOREDOH SURFHV GRRUORSHQ
RQGHUVWHXQW GH FRQFOXVLH GDW KHW RSHQEDDUPDNLQJVSURFHV LQ GH EDVLV GH]H YLMI JHQRHPGH VWDSSHQ EH�
YDW� $DQJH]LHQ KHW VSHFLILHNH SURFHV ELM HONH RYHUKHLGVLQVWDQWLH YHUVFKLOW� NDQ KHW JOREDOH SURFHV DOV
XLWJDQJVSXQW ZRUGHQ JHQRPHQ RP GH GHWDLOV WH EHJULMSHQ�'DDUQDDVW PDDNW KHW JOREDOH SURFHV GH RQ�
GHUOLQJH DIKDQNHOLMNKHLG YDQ GH YHUVFKLOOHQGH VWDSSHQ GXLGHOLMN ZDDUGRRU HIIHFWHQ YDQ DDQSDVVLQJHQ LQ
HHQ EHSDDOGH VWDS RYHU]LFKWHOLMNHU ZRUGHQ� 'DDURP ]DO GH]H NHQQLV DOV EDVLV ZRUGHQ JHEUXLNW YRRU GH
LQWHUYLHZV GLH LQ GLW RQGHU]RHN ZRUGHQ JHEUXLNW RP KHW KXLGLJH:RR�DIKDQGHOLQJVSURFHV WH DFKWHUKDOHQ�

(HQ DQGHUH PDQLHU RP KHW RSHQEDDUPDNLQJVSURFHV WH EHQDGHUHQ� LV GRRU WH NLMNHQ ZHONH PHQVHQ
EHWURNNHQ ]LMQ LQ KHW SURFHV� +HW SURFHV LV GXVGDQLJ XLWJHEUHLG GDW HU YHUVFKLOOHQGH PHQVHQ PHW YHU�
VFKLOOHQGH UROOHQ EHODQJULMN ]LMQ LQ GH DIKDQGHOLQJ YDQ HHQ LQIRUPDWLHYHU]RHN� ,Q HHQ KDQGUHLNLQJ YDQ
KHW 5LMNVSURJUDPPD 'XXU]DDP 'LJLWDOH ,QIRUPDWLHKXLVKRXGLQJ ]HWWHQ ]H GH YHUVFKLOOHQGH UROOHQ XLWHHQ
PHW KXQ URO�LQKRXG� 'H � UROOHQ GLH KHW 5'', RQGHUVFKHLGW VWDDQ LQ WDEHO � VDPHQJHYDW PHW GH SUR�
FHVVWDSSHQ XLW KHW JOREDOH SURFHV ZDDU MH ELM EHWURNNHQ �NXQQHQ� ]LMQ �5'',� ������ $DQJH]LHQ GLW HHQ
KDQGUHLNLQJ EHYDW NDQ GH SUHFLH]H LQYXOOLQJ YDQ GH]H UROOHQ HQ KXQ URO�LQKRXG SHU PLQLVWHULH YHUVFKLOOHQ�
+HW 5'', JHEUXLNW H[SUHV GH WHUP URO HQ QLHW IXQFWLH RPGDW LHPDQG PHW HHQ EHSDDOGH IXQFWLH ELQQHQ
HHQ PLQLVWHULH PHHUGHUH UROOHQ LQ KHW]HOIGH RSHQEDDUPDNLQJVSURFHV NDQ YHUYXOOHQ�

������ 6WUHHIEHHOG� �GLJLWDOH� ZHUNRPJHYLQJ YDQ GH WRHNRPVW
,Q KHW 0HHUMDUHQSODQ VWDDW KHW ODQJHWHUPLMQSHUVSHFWLHI YDQ GH 5LMNVRYHUKHLG YRRU GH RQGHUZHUSHQ
RSHQEDDUKHLG HQ LQIRUPDWLHKXLVKRXGLQJ� 'LW ODQJHWHUPLMQSHUVSHFWLHI ZRUGW XLWHHQJH]HW LQ HHQ YLHUWDO
VWUHHIEHHOGHQ� ZDDURQGHU KHW VWUHHIEHHOG ´:HUNRPJHYLQJ YDQ GH WRHNRPVW´� ,Q GH]H SDUDJUDDI ]DO GLW
VWUHHIEHHOG WRHJHOLFKW ZRUGHQ DDQ GH KDQG YDQ HHQ GHILQLWLH HQ HHQ XLWOHJ RYHU GH KXLGLJH SUREOHPHQ
HQ PRJHOLMNH RSORVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ�

8LW GH WRHOLFKWLQJ YDQ KHW VWUHHIEHHOG LQ KHW PHHUMDUHQSODQ NDQ GH YROJHQGH GHILQLWLH YDQ GH ZHUNRPJHY�
LQJ YDQ GH WRHNRPVW ZRUGHQ RSJHPDDNW� ´'H ,&7 LQIUDVWUXFWXXU RQGHUVWHXQW DPEWHQDUHQ RSWLPDDO LQ
KHW XLWYRHUHQ YDQ KXQ �RSHQEDDUPDNLQJV�ZHUN´ �5LMNVRYHUKHLG� ����D��

'H QRRG]DDN YRRU GLW VWUHHIEHHOG ZRUGW GXLGHOLMN LQ ELMQD DOOH UDSSRUWHQ GLH RYHU RSHQEDDUPDNLQJ ]LMQ
JHVFKUHYHQ� $PEWHQDUHQ JHYHQ GXLGHOLMN DDQ GDW GH KXLGLJH ,&7 LQIUDVWUXFWXXU KHW HHUGHU RQPRJHOLMN
PDDNW RP KXQ ZHUN XLW WH YRHUHQ YROJHQV GH :RR�ULFKWOLMQHQ� GDQ GDW KHW ]H GDDULQ RQGHUVWHXQW �ZHW
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RSHQ RYHUKHLG� ������ 9RRUEHHOGHQ YDQ SUREOHPHQ ]LMQ KHW QLHW NXQQHQ VDPHQZHUNHQ LQ HHQ GRFXPHQW
HQ KHW JHEUHN DDQ VWUXFWXXU LQ DOOH PDSSHQ� 9ROJHQV GLW VWUHHIEHHOG ]DO HU GXV HHQ YHUQLHXZLQJ YDQ
GH]H LQIUDVWUXFWXXU PRHWHQ NRPHQ RP GH GLJLWDOH V\VWHPHQ ZHHU DDQ WH ODWHQ VOXLWHQ RS KHW ZHUNSUR�
FHV� RP ]R GH XLWYRHULQJ YDQ GH :RR KDDOEDDU WH PDNHQ �,QIRUPDWLHKXLVKRXGLQJ� ������ 6SHFLILHN YRRU
KHW :RR�DIKDQGHOLQJVSURFHV EHWHNHQW GDW� GDW KHW 'RFXPHQW 0DQDJHPHQW 6\VWHHP ZDDU DPEWHQDUHQ
YDQ %=. LQ ZHUNHQ YRRU GLW SURFHV ]R PRHW ZRUGHQ LQ JHULFKW GDW KHW :RR�DIKDQGHOLQJVSURFHV KDDOEDDU
ZRUGW ELQQHQ GH JHVWHOGH WHUPLMQ YDQ PD[LPDDO � ZHNHQ �]LH ILJXXU ����� 2S GLW PRPHQW PDDNW %=.
JHEUXLWN YDQ 'LJL'RF DOV 'RFXPHQW 0DQDJHPHQW 6\VWHHP�

,Q WDEHO � VWDDQ PRJHOLMNH YHUEHWHULQJHQ YRRU 'LJL'RF ZHHUJHYHQ GLH KHW UHVXOWDDW ]LMQ YDQ HHUGHU
RQGHU]RHN DDQ GH 78 'HOIW �YDQ GHU *XQ� ������ 'LW RQGHU]RHN ]DO YHUGHU JDDQ RS GH]H EHYLQGLQJHQ�
RP XLWHLQGHOLMN GH :HUNRPJHYLQJ YDQ GH WRHNRPVW WH IRUPDOLVHUHQ LQ KHW VLPXODWLHPRGHO�

������ :HWHQVFKDSSHOLMNH WKHRULHsQ YRRU SURFHVYHUEHWHULQJ
2P HHQ UREXXVW WKHRUHWLVFK PRGHO WH ELHGHQ YRRU GH KHU]LHQLQJ HQ RSWLPDOLVDWLH YDQ GH SURFHVVHQ ELQ�
QHQ KHW PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV �%=.�� ]DO LQ GH]H SDUDJUDDI HHQ UHO�
HYDQWH ZHWHQVFKDSSHOLMNH WKHRULH YRRU SURFHVYHUEHWHULJ XLWHHQ ZRUGHQ JH]HW� +LHUELM ZRUGW LV JHNR]HQ
YRRU GH %XVLQHVV 3URFHVV 5HHQJLQHHULQJ �%35� WKHRULH YDQ 0LFKDHO +DPPHU� DDQJH]LHQ GLW GRRU GH
IRFXV RS HIILFLsQWLH HQ YHUEHWHUHQ YDQ GRRUORRSWLMGHQ GH PHHVW UHOHYDQWH WKHRULH ZRUGW JHDFKW YRRU GLW
RQGHU]RHN �.HWWLQJHU HW DO�� ������

%XVLQHVV 3URFHVV 5HHQJLQHHULQJ �%35�
%XVLQHVV 3URFHVV 5HHQJLQHHULQJ �%35� LV HHQ PDQDJHPHQWEHQDGHULQJ GLH LV RQWZLNNHOG GRRU 0LFKDHO
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+DPPHU LQ GH MDUHQ ����� +HW FHQWUDOH LGHH YDQ %35 LV RP EHGULMIVSURFHVVHQ LQJULMSHQG WH YHUDQ�
GHUHQ RP ]R YHUEHWHULQJHQ WH UHDOLVHUHQ LQ NULWLHNH SUHVWDWLH�LQGLFDWRUHQ ]RDOV NRVWHQ� NZDOLWHLW� VHUYLFH
HQ VQHOKHLG� 9ROJHQV +DPPHU PRHWHQ EHGULMYHQ ]LFK QLHW ODQJHU EHSHUNHQ WRW KHW RSWLPDOLVHUHQ YDQ
EHVWDDQGH SURFHVVHQ� PDDU PRHWHQ ]LM VWUHYHQ QDDU WUDQVIRUPDWLHYH YHUDQGHULQJHQ GRRU GH EDVLVSUR�
FHVVHQ YROOHGLJ WH KHU]LHQ �+DPPHU� ������ 'DDUELM ]XOOHQ DOOH SURFHVVWDSSHQ GLH JHHQ ZDDUGH YRRU
GH NODQW FUHHsUHQ PRHWHQ ZRUGHQ YHUZLMGHUG�

%35 ZHUN YLD HHQ ]HYHQWDO SULQFLSHV� GH]H VWDDQ ZHHUJHJHYHQ LQ ILJXXU ����

)LJXUH ���� � EDVLVSULQFLSHV YDQ %XVLQHVV 3URFHVV 5HHQJLQHHULQJ �+DPPHU DQG &KDPS\� �����

'H %35 PHWKRGH JHEUXLNW KLHUYRRU GH YROJHQGH VWDSSHQ �+DPPHU DQG &KDPS\� ������

� 9RRUEHUHLGHQ HQ ,QLWLDWLH

� ,GHQWLILFDWLH NHUQSURFHVVHQ

� $QDO\VH YDQ KXLGLJH SURFHVVHQ

� +HURQWZHUSHQ YDQ SURFHVVHQ

� ,PSOHPHQWDWLH YDQ QLHXZH SURFHVVHQ

� (YDOXDWLH

+HW :RR�DIKDQGHOLQJVSURFHV �:HW RSHQ RYHUKHLG� ELQQHQ KHW PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ
.RQLQNULMNVUHODWLHV �%=.� VWDDW YRRU DDQ]LHQOLMNH XLWGDJLQJHQ RS KHW JHELHG YDQ HIILFLsQWLH� 'H KXLGLJH
LQIRUPDWLHYRRU]LHQLQJ HQ GH FRPSOH[LWHLW YDQ KHW DIKDQGHOLQJVSURFHV EHOHPPHUHQ HHQ WLMGLJH DIKDQ�
GHOLQJ YDQ :RR�YHU]RHNHQ� %35 NDQ KLHUELM HHQ FUXFLDOH URO VSHOHQ GRRU GH EHVWDDQGH SURFHVVHQ
UDGLFDDO WH KHU]LHQ HQ WH KHURQWZHUSHQ RP GH]H LQHIILFLsQWLHV DDQ WH SDNNHQ� 'LW RQGHU]RHN ]DO ]LFK
GDDUELM ULFKWHQ RS GH VWDSSHQ ���� PHW DOV GRHO�

�� ,GHQWLILFDWLH HQ HOLPLQDWLH YDQ NQHOSXQWHQ LQ KHW SURFHV�

�� +HURQWZHUS YDQ KHW SURFHV RP EHWHU WH YROGRHQ DDQ GH HLVHQ YDQ GH :RR�ZHWJHYLQJ� ]RDOV GH
YHUHLVWH DIKDQGHOLQJVWHUPLMQHQ�

�� 9HUEHWHULQJ YDQ GH GLJLWDOH ZHUNRPJHYLQJ HQ LQIRUPDWLHV\VWHPHQ RP GH HIILFLsQWLH HQ HIIHFWLYLWHLW
YDQ KHW SURFHV WH YHUKRJHQ�
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'H SULQFLSHV YDQ %35 GLH KHW EHVWH DDQVOXLWHQ ELM GH]H GRHOHQ� ]LMQ� IRFXV RS XLWNRPVWHQ QLHW RS WDNHQ�
LGHQWLILFHHU HQ JHEUXLN LQIRUPDWLHWHFKQRORJLH RP UDGLFDOH YHUEHWHULQJHQPRJHOLMN WH PDNHQ� EHYRHJGKH�
GHQ HQ YHUDQWZRRUGHOLMNKHGHQ YHUVFKXLYHQ QDDU GH ZHUNQHPHUV HQ JHEUXLN GH LQIRUPDWLH ZDDU GH]H
RQWVWDDW� 'H]H SULQFLSHV ]XOOHQ GDDURP WHUXJNRPHQ LQ KRRIGVWXN � ZDDU KHW VLPXODWLHPRGHO ZRUGW
WRHJHOLFKW�

���� /LWHUDWXXURQGHU]RHN
$DQJH]LHQ GH SUREOHHPDQDO\VH ����� HQ KHW WKHRUHWLVFK NDGHU ����� KRRIG]DNHOLMN ]LMQ RQGHUERXZW YD�
QXLW JULM]H� QLHW ZHWHQVFKDSSHOLMNH OLWHUDWXXU ]DO LQ GH]H SDUDJUDDI HHQ EHHOG ZRUGHQ JHYRUPG YDQ GH
UHOHYDQWH ZHWHQVFKDSSHOLMNH OLWHUDWXXU� 'LW ZRUGW DOOHUHHUVW JHGDDQ YDQXLW YHUVFKLOOHQGH 1HGHUODQGVH
]RHNWHUPHQ ������� HQ YHUYROJHQV YDQXLW YHUJHOLMNEDUH (QJHOVH ]RHNWHUPHQ �������� 7RW VORW ZRUGW HHQ
NRUWH FRQFOXVLH JHVFKUHYHQ YDQ GH OLWHUDWXXUVWXGLH DOV JHKHHO ��������

������ 1HGHUODQGVWDOLJH OLWHUDWXXU
2S EDVLV YDQ GH NHQQLVODFXQHV HQ RQGHU]RHNYUDDJ ]LMQ WZHH ]RHNWKHPD¶V RSJHVWHOG� ³2SHQEDDUPDN�
LQJVSURFHV´ HQ ³,QIRUPDWLHYHU]RHN´� (U LV YRRU KHW V\QRQLHP RSHQEDDUPDNLQJVSURFHV JHNR]HQ RPGDW
´:RR�DIKDQGHOLQJVSURFHV´ JHHQ UHVXOWDWHQ JDI� 'H]H ]RHNWKHPD¶V ]LMQ EHLGHQ RSJHGHHOG LQ YHUVFKLO�
OHQGH ]RHNWHUPHQ GLH ]LMQ JHVSHFLILFHHUG GRRU GH WHUP ³2YHUKHLG´ WRH WH YRHJHQ� ,Q DSSHQGL[ $ VWDDW
GRRU PLGGHO YDQ 35,60$ IORZFKDUW ZHHUJHJHYHQ KRH GH UHVXOWDWHQ YDQ GH]H ]RHNWHUPHQ ]LMQ JHUH�
GXFHHUG WRW YLMI UHOHYDQWH RQGHU]RHNHQ�

$OKRHZHO KHW RYHUJURWH GHHO YDQ GH ]RHNUHVXOWDWHQ EXLWHQ GH UHOHYDQWLH YDQ GLW RQGHU]RHN YLHO� ]LMQ HU
WZHH RQGHU]RHNHQ GLH DDQVOXLWHQ RS GH NHQQLVODFXQH RYHU KHW RSHQEDDUPDNLQJVSURFHV YDQ GH RYHU�
KHLG� %HLGH RQGHU]RHNHQ ]LMQ JHVFKUHYHQ GRRU KHW]HOIGH RQGHU]RHNVWHDP YDQ GH 8QLYHUVLWHLW /HLGHQ�
+HW HHUVWH RQGHU]RHN LV HHQ UHFKWVYHUJHOLMNHQG RQGHU]RHN QDDU GH RSHQEDDUKHLG YDQ RYHUKHLGVLQIRU�
PDWLH LQ � YHUVFKLOOHQGH ODQGHQ� 'LW RQGHU]RHN LV XLWJHYRHUG RS YHU]RHN YDQ KHW PLQLVWHULH YDQ %=. RP
WH RQGHU]RHNHQ RI HU µEHVW SUDFWLFHV¶ ZRUGHQ JHYRQGHQ GLH 1HGHUODQG ]RX NXQQHQ RYHUQHPHQ� (HQ
UHOHYDQWH FRQFOXVLH XLW GLW RQGHU]RHN LV GDW ODQGHQ ]RDOV (QJHODQG HQ 'XLWVODQG GLH ]LFKW JHPLGGHOG
EHWHU DDQ GH DIKDQGHOLQJVWHUPLMQ KRXGHQ� VWUHQJHU ]LMQ LQ KHW EHRRUGHOHQ YDQ HHQ LQIRUPDWLHYHU]RHN�
'H]H WZHH ODQGHQ VWHOOHQ EHLGHQ OLPLHWHQ DDQ GH SULMV HQ WLMG GLH KHW EHKDQGHOHQ YDQ HHQ YHU]RHN PR�
JHQ NRVWHQ� DOV KHW DIKDQGHOHQ WH GXXU RI WLMGURYHQG OLMNW WH ZRUGHQ PDJ KHW YHU]RHN ZRUGHQ DIJHZH]HQ�
,Q 1HGHUODQG ZRUGW DDQ ]RZHO GH NRVWHQ DOV GH JURWH YDQ HHQ YHU]RHN JHHQ OLPLHW JHVWHOG� +HW RQ�
GHU]RHNVWHDP JHHIW ZHO DDQ GDW HHQ YHUEDQG WXVVHQ GH]H UHJHOLQJ HQ KHW YDNHU DIKDQGHOHQ ELQQHQ GH
JHVWHOGH WHUPLMQ QLHW EHZH]HQ LV HQ YHUYROJRQGHU]RHN QRGLJ KHHIW �+RQpH HW DO�� ������ +HW WZHHGH
RQGHU]RHN YDQ GLW WHDP LV HYHQHHQV HHQ UHFKWVYHUJHOLMNHQG RQGHU]RHN PDDU GDQ YDQ GULH YHUVFKLOOHQGH
LQWHUQDWLRQDOH VWHGHQ HQ LV RS YHU]RHN YDQ GH 5HNHQNDPHU $PVWHUGDP XLWJHYRHUG� =H FRQFOXGHUHQ
RQGHU DQGHUHQ GDW KHW ZHWWHOLMN NDGHU �:RR� ZDDU LQ 1HGHUODQG PHH ZRUGW JHZHUNW FRPSOH[HU LV GDQ
LQ GH DQGHUH LQWHUQDWLRQDOH VWHGHQ� ZDDUGRRU HU PHHU VSHFLDOLVWHQ �:RR�VSHFLDOLVW� QRGLJ ]LMQ RP HHQ
LQIRUPDWLHYHU]RHN WH GXLGHQ �'UDKPDQQ DQG +RQpH� ������ ,Q DQGHUH VWHGHQ ]LMQ DPEWHQDUHQ YDDN
]HOI LQ VWDDW RP KHW JHKHOH LQIRUPDWLHYHU]RHN ]HOI DI WH KDQGHOHQ�

+HW GHUGH RQGHU]RHN GDW LV RSJHQRPHQ LQ GH OLWHUDWXXUOLMVW LV HYHQHHQV JHSXEOLFHHUG GRRU GH XQLYHU�
VLWHLW /HLGHQ� +HW RQGHU]RHNW RI GH :RR YROGRHQGH LQ VWDDW LV RP GH GRHOHQ YDQ HHQ WUDQVSDUDQWH
LQIRUPDWLHKXLVKRXGLQJ WH UHDOLVHUHQ HQ FRQFOXGHHUW RQGHU DQGHUH GDW GDDUYRRU YHHO EHWHU LQ]LFKW QRGLJ
LV LQ GH SURFHVVHQ URQGRP DFWLHYH HQ SDVVLHYH RSHQEDDUPDNLQJ �'UDKPDQQ� ������ =R JHHIW KHW DDQ
GDW HU RS GLW PRPHQW QRJ WH ZHLQLJ EHNHQG LV RYHU GH FDSDFLWHLW YDQ LQIRUPDWLHSURIHVVLRQDOV HQ KHW
HIIHFW YDQ GH :RR RS GH]H FDSDFLWHLW� 'LW RQGHUVWHXQW GH HHUGHU JHIRUPXOHHUGH NHQQLVODFXQH YRRU GLW
RQGHU]RHN HQ GH PRJHOLMNKHLG GDW KHULQGHOLQJ YDQ GUXNEH]HWWH SHUVRQHQ WRW HHQ HIILFLsQWHU SURFHV NDQ
OHLGHQ�

'H RYHULJH WZHH RQGHU]RHNHQ QRHPHQ GH ]RHNWKHPD¶V HQNHO DOV PRJHOLMNH RSORVVLQJVULFKWLQJ GLH
YHUGHU RQGHU]RFKW PRHW ZRUGHQ� =R FRQFOXGHHUW RQGHU]RHN YDQ GH XQLYHUVLWHLW 8WUHFKW GDW HHQ HIIL�
FLsQWHU RSHQEDDUPDNLQJVSURFHV NDQ ELMGUDJHQ DDQ HHQ WRHQDPH YDQ YHUWURXZHQ YDQXLW EXUJHUV LQ GH
RYHUKHLG �)UHQNHQ� ������7RW VORW JDDW DQGHU RQGHU]RHN YDQ GH XQLYHUVLWHLW 8WUHFKW LQ RS GH URO YDQ
KHW RSHQEDDUPDNLQJVSURFHV ELM KHW WKHPD EHOHLGVLQWLPLWHLW� 9ROJHQV GLW RQGHU]RHN NDQ HHQ GXLGHOLMN
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RSHQEDDUPDNLQJVSURFHV EHOHLGVLQWLPLWHLW ZDDUERUJHQ WHUZLMO HHQ RQGXLGHOLMN RI LQHIILFLsQW SURFHV GH
EHOHLGVLQWLPLWHLW MXLVW RQGHU GUXN NDQ ]HWWHQ �YDQ %HHN� ������

������ (QJHOVWDOLJH OLWHUDWXXU
$DQJH]LHQ HU PDDU HHQ EHSHUNW DDQWDO UHOHYDQWH 1HGHUODQGVH RQGHU]RHNHQ LV� LV KHW OLWHUDWXXURQGHU�
]RHN YHUGHU XLWJHEUHLG PHW HHQ (QJHOVWDOLJH ]RHNRSGUDFKW QDDU KHW RSHQEDDUPDNLQJVSURFHV� 'DDU�
YRRU ]LMQ GH 1HGHUODQGVH ]RHNWHUPHQ RPJH]HW LQ (QJHOVH WHUPHQ� )UHHGRP RI LQIRUPDWLRQ SURFHVV´
HQ ³)UHHGRP RI LQIRUPDWLRQ UHTXHVW´� ,Q DSSHQGL[ $ VWDDQ YRRU EHLGH ]RHNWKHPD¶V 35,60$ IORZFKDUW
ZHHUJHJHYHQ YDQ KHW WRW VWDQG NRPHQ YDQ GH OLWHUDWXXUOLMVW�

+HW HHUVWH RQGHU]RHN LV HHQ RQGHU]RHN YDQ GH 78 'HOIW QDDU KHW LQIRUPDWLH]RHNSURFHV� 'LW RQGHU�
]RHN VWHOW HHUVW DDQ GH KDQG YDQ OLWHUDWXXU HQ LQWHUYLHZV HHQ JOREDDO IORZPRGHO RS YDQ KHW LQIRU�
PDWLH]RHNSURFHV GDW RQGHUGHHO LV YDQ KHW RSHQEDDUPDNLQJVSURFHV �.HXOHPDQV� ������ 'LW IORZPRGHO
VWDDW ZHHUJHJHYHQ LQ ILJXXU ���� 'H]H RS]HW NDQ DOV EDVLV GLHQHQ YRRU KHW RSVWHOOHQ YDQ HHQ PRGHO
YRRU KHW JHKHOH RSHQEDDUPDNLQJVSURFHV� 'DDUQDDVW IRUPXOHHUW .HXOHPDQV RS EDVLV YDQ GH LQWHUYLHZV
HQ IRFXVJURHSHQ GULH PRJHOLMNH VWUDWHJLHsQ RP KHW LQIRUPDWLH]RHNSURFHV WH YHUEHWHUHQ� +LHUYRRU VWHOW
KLM HHUVW YDVW ZDW KHW GRHO YDQ GLH DDQSDVVLQJHQ ]RX PRHWHQ ]LMQ� GH VQHOKHLG� YROOHGLJKHLG HQ�RI
WUDFHHUEDDUKHLG YDQ KHW SURFHV YHUEHWHUHQ� 'H HHUVWH VWUDWHJLH GLH KLHUXLW YRRUWNRPW LV GH ORNDOLVDWLH
HQ WRHJDQJ WRW LQIRUPDWLH DXWRPDWLVHUHQ� 'H WZHHGH VWUDWHJLH LV RP GH LQWHUDFWLH PHW GH LQIRUPDWLHY�
HU]RHNHU WH YHUJURWHQ� $OV GHUGH VWUDWHJLH ZRUGW WRW VORW YRRUJHVWHOG RP LWHUDWLH WRH WH SDVVHQ ELM KHW
LQWHUSUHWHUHQ YDQ KHW LQIRUPDWLHYHU]RHN� 2YHU KHW SUHFLH]H HIIHFW YDQ GH LPSOHPHQWDWLH YDQ GH]H VWUDWH�
JLHsQ GRHW KHW RQGHU]RHN JHHQ XLWVSUDNHQ� KHW FRQFOXGHHUW GDW GDDU HHQ NZDQWLWDWLHI YHUYROJRQGHU]RHN
YRRU QRGLJ LV�
'LH FRQFOXVLH RYHU GH QRRG]DDN YDQ NZDQWLWDWLHI RQGHU]RHN ZRUGW RQGHUVWHXQW GRRU RQGHU]RHN QDDU
KHW $PHULNDDQVH RSHQEDDUPDNLQJVV\VWHHP� 2S EDVLV YDQ RQGHU]RHN QDDU ��� LQJHGLHQGH YHU]RHNHQ
HQ �� LQWHUYLHZV PHW DPEWHQDUHQ ZRUGW RQGHU DQGHUH JHFRQFOXGHHUG GDW KHW YRRU GH HIIHFWLYLWHLW NDQ
KHOSHQ RP KHW SURFHV PHHU DOV HHQ NODQW JHGUHYHQ SURFHV WH EHQDGHUHQ GDQ HQNHO DOV HHQ GRVVLHU GDW
YROJHQV GH ZHW PRHW ZRUGHQ EHKDQGHOG �6WUDWWRQ� ������ 2RN GLW RQGHU]RHN QRHPW LQWHUDFWLH PHW GH
YHU]RHNHU DOV EDVLV YDQ GH]H RSORVVLQJ� PDDU JHHIW RRN DDQ GDW NZDQWLWDWLHI RQGHU]RHN QRGLJ LV RP
GH]H K\SRWKHVH WH EHYHVWLJHQ�

+HW GHUGH RQGHU]RHN EHQDGUXNW GDW VWDWLVWLHNHQ HQ NZDQWLWDWLHYH NHQQLVPDDU EHSHUNW NXQQHQZHHUJHYHQ
KRH VXFFHVYRO HHQ IUHHGRP RI LQIRUPDWLRQ �RSHQEDDUPDNLQJ� ZHWJHYLQJ LV LQ KHW EHUHLNHQ YDQ GH GRH�
OHQ YDQ HHQ RSHQ RYHUKHLG� =R VSHOHQ HU DQGHUH IDFWRUHQ GLH YDQ EHODQJ ]LMQ RP PHH QHPHQ ]RDOV
SROLWLHNH VWHXQ HQ KHW SXEOLHNH YHUWURXZHQ �+D]HOO DQG :RUWK\� ������ %LM HHQ NZDQWLWDWLHI RQGHU]RHN
RS GLW JHELHG ]DO GXV UHNHQLQJ PRHWHQ ZRUGHQ JHKRXGHQ PHW KHW HIIHFW YDQ GLW VRRUW IDFWRUHQ GLH ]LFK
PRHLOLMN ODWHQ EHUHNHQHQ� =R KHHIW HHQ VWXGLH YDQ GH 78 'HOIW KHW YHUWURXZHQ YDQ EXUJHUV LQ GH RYHU�
KHLG NZDQWLWDWLHI RQGHU]RFKW� 'LW RQGHU]RHN WRRQW DDQ KRH PRHLOLMN KHW NZDQWLILFHUHQ YDQ HHQ JHYRHO
LV� QLHW DOOHHQ GH NZDOLWHLW YDQ GH YHUNUHJHQ LQIRUPDWLH EOHHN YDQ EHODQJ YRRU KHW YHUWURXZHQ YDQ GH
EXUJHU PDDU RRN GH SHUFHSWLH YDQ GH NZDOLWHLW YDQ GH GLHQVWYHUOHQLQJ �3XUZDQWR HW DO�� ������ %LM KHW
RQGHU]RHNHQ YDQ PRJHOLMNH YHUEHWHULQJHQ LQ GH]H GLHQVWYHUOHQLQJ ]DO GXV UHNHQLQJ PRHWHQ ZRUGHQ
JHKRXGHQ PHW GH]H PRHLOLMN WH NZDQWLILFHUHQ DVSHFWHQ�

+HW ODDWVWH RQGHU]RHN LV HHQ $PHULNDDQV RQGHU]RHN GDW VSHFLILHN GH YHUKRXGLQJ WXVVHQ MRXUQDOLVWHQ
HQ DPEWHQDUHQ RQGHU]RFKW LQ GH FRQWH[W YDQ RSHQEDDUPDNLQJ� +HW FRQFOXGHHUW RQGHU DQGHUH GDW GH
PDWH YDQ VDPHQZHUNLQJ WXVVHQ GH MRXUQDOLVWHQ HQ DPEWHQDUHQ HHQ JURRW HIIHFW KHHIW RS GH XLWHLQGHOL�
MNH RXWSXW YDQ SURFHV HQ GH WHYUHGHQKHLG YDQ EHLGH SDUWLMHQ �-RKQVRQ� ������ 'DDUELM EHQDGUXNW KHW
GDW YDQ GH]H VDPHQZHUNLQJ LQ GH PHHVWH RQGHU]RFKWH $PHULNDDQVH JHYDOOHQ QRJ �WH� ZHLQLJ VSUDNH
ZDV� 'H]H FRQFOXVLH RQGHUVWHXQW GH K\SRWKHVH GDW LQWHUDFWLH WXVVHQ YHU]RHNHU HQ DIKDQGHODDU SRVL�
WLHYH JHYROJHQ NDQ KHEEHQ YRRU KHW YHUORRS YDQ KHW SURFHV� PDDU GDDUELM PRHW ZHO GH NDQWWHNHQLQJ
ZRUGHQ JHSODDWVW GDW GH YHUJHOLMNLQJ WXVVHQ $PHULND HQ 1HGHUODQG QLHW HHQ RS HHQ WH PDNHQ LV JH]LHQ
GH YHUVFKLOOHQGH RPVWDQGLJKHGHQ�

������ &RQFOXVLH OLWHUDWXXURQGHU]RHN
2SYDOOHQG LV GDW HU ZHLQLJ 1HGHUODQGV RQGHU]RHN LV GDW HHQ ZHWHQVFKDSSHOLMNH RQGHUERXZLQJ NDQ
JHYHQ YRRU GH FRQFOXVLHV XLW GH JULM]H OLWHUDWXXU� (U ]LMQ ZHO RQGHU]RHNHQ GLH VXJJHUHUHQ GDW DDQ�



���� /LWHUDWXXURQGHU]RHN ��

)LJXUH ���� :RR�YHU]RHN LQIRUPDWLH]RHNSURFHV IORZPRGHO YROJHQV .HXOHPDQV ������

SDVVLQJHQ DDQ KHW SURFHV GH HIILFLsQWLH NDQ YHUJURWHQ PDDU GH]H EHQRHPHQ GDDU RRN DOWLMG ELM GDW H[�
WUD �NZDQWLWDWLHI� RQGHU]RHN KLHUQDDU QRRG]DNHOLMN LV� 'LW RQGHUVWHXQW GH ZHWHQVFKDSSHOLMNH UHOHYDQWLH
YDQ GH NZQDWLWDWLHYH LQVWHHN YDQ GLW RQGHU]RHN� 2RN KHW PDDWVFKDSSHOLMN EHODQJ YDQ KHW RQGHU]RHN
ZRUGW YHUGHU RQGHUERXZW LQ GH 1HGHUODQGVH OLWHUDWXXU� HU NDQ QDPHOLMN JHFRQFOXGHHUG ZRUGHQ GDW HHQ
HIILFLHQWHU SURFHV SRVLWLHYH HIIHFWHQ KHHIW RS ]RZHO KHW YHUWURXZHQ YDQXLW EXUJHUV DOV RS GH EHOHLGVLQ�
WLPLWHLW ELQQHQ GH RYHUKHLG�



���� $IEDNHQLQJ RQGHU]RHN ��

,Q GH (QJHOVWDOLJH OLWHUDWXXU ZRUGW GH]H RQGHUERXZLQJ YDQ GH JULM]H OLWHUDWXXU GXLGHOLMNHU JHJHYHQ PDDU
HQNHO GRRU NZDOLWDWLHYH RQGHU]RHNHQ GLH JHEDVHHUG ]LMQ RS LQWHUYLHZV HQ FDVHVWXGLHV� 'H UHVXOWDWHQ
YDQ GH]H RQGHU]RHNHQ YRUPHQ HHQ JRHGH EDVLV YRRU GH DIEDNHQLQJ HQ RSHUDWLRQDOLVDWLH� PDDU RQGHU�
]RHNHQ ZDDUPHH NZDQWLWDWLHYH XLWNRPVWHQ WH YHUJHOLMNHQ ]RXGHQ ]LMQ RQWEUHNHQ�

(HQ EHODQJULMNH UHGHQ GLH YDDN ZRUGW DDQJHYRHUG YRRU KHW RQWEUHNHQ YDQ NZDQWLWDWLHYH RQGHU]RHNHQ
QDDU KHW RSHQEDDUPDNLQJVSURFHV ]LMQ GH VRFLDOH HQ SROLWLHNH DVSHFWHQ GLH ]LFK PRHLOLMN ODWHQ NZDQWLIL�
FHUHQ� 9RRU GLW RQGHU]RHN LV KHW GXV YDQ EHODQJ RP GH]H DVSHFWHQ HHQ GXLGHOLMNH SOHN WH JHYHQ ELQQHQ
KHW JHKHHO GRRU DI WH EDNHQHQ HQ KHOGHU WH RSHUDWLRQDOLVHUHQ�

���� $IEDNHQLQJ RQGHU]RHN
2P WRW PRJHOLMNH YHUEHWHULQJHQ YDQ KHW :RR�DIKDQGHOLQJVSURFHV WH NRPHQ RS EDVLV YDQ KHW VWUHHI�
EHHOG YDQ GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW� ]DO JHEUXLN ZRUGHQ JHPDDNW YDQ HHQ VLPXODWLHPRGHO�
JHEDVHHUG RS GH RPVFKUHYHQ SUREOHPDWLHN LQ KRRIGVWXN � HQ �� 9RRU HHQ VLPXODWLHPRGHO ZRUGW HHQ LQ
ZHUNHOLMNKHLG ]HHU FRPSOH[ V\VWHHP YHUHHQYRXGLJW WRW HHQ RYHU]LFKWHOLMN SURFHV� =R LV KHW QLHW PRJHOLMN
RP KHW RSHQEDDUPDNLQJVSURFHV ELQQHQ GH JHKHOH RYHUKHLG WH PRGHOOHUHQ RQGDQNV GDW GH SUREOHPDWLHN
ZHO EHWUHNNLQJ KHHIW RS GH KHOH 1HGHUODQGVH RYHUKHLG� 8LW KHW WKHRUHWLVFK NDGHU ZHUG HFKWHU GXLGHOLMN
GDW RRN ELQQHQ HHQ HQNHO PLQLVWHULH KHW RSHQEDDUPDNLQJVSURFHV ]HHU FRPSOH[ LV� 2P WRW HHQ EUXLN�
EDDU VLPXODWLHPRGHO WH NRPHQ LV KHW GDDURP YDQ EHODQJ RP GXLGHOLMN DI WH EDNHQHQ ZHONH DVSHFWHQ
ELQQHQ KHW SUREOHHP ZRUGHQ RSJHQRPHQ LQ KHW RQGHU]RHN�

'H HHUVWH DIEDNHQLQJ GLH ZRUGW JHPDDNW LV GH IRFXV RS KHW PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ
.RQLQNULMNVUHODWLHV� 'H]H NHX]H LV� ]RDOV HHUGHU YHUPHOG� JHEDVHHUG RS GH OHLGHQGH URO GLH GLW PLQ�
LVWHULH VSHHOW LQ KHW YHUEHWHUHQ YDQ GH RSHQEDDUPDNLQJVSURFHVVHQ� 2QGDQNV GH]H SRVLWLH LV RRN GLW
PLQLVWHULH QRJ QLHW LQ VWDDW RP GH JHVWHOGH PD[LPDOH WHUPLMQHQ YDQ RSHQEDDUPDNLQJ WH KDOHQ� 'H
HHUVWH VWDS LQ KHW RQGHU]RHN LV GH SUHFLH]H VLWXDWLH ELM KHW PLQLVWHULH YDQ %=. LQ EHHOG WH NULMJHQ� GLW
ZRUGW LQ KRRIGVWXN � QDGHU WRHJHOLFKW�

2S PLQLVWHULHHO QLYHDX LV KHW RSHQEDDUPDNLQJVSURFHV HFKWHU QRJ VWHHGV IOLQN FRPSOH[� 'LW NRPW GRRU
GH FRPELQDWLH YDQ GH KRHYHHOKHLG PHQVHQ GLH ELM HHQ LQIRUPDWLHYHU]RHN EHWURNNHQ ]LMQ HQ GH KRHYHHO�
KHLG SURFHVVWDSSHQ GLH PRHWHQ ZRUGHQ GRRUORSHQ �]LH ILJXXU ����� (HQ ]RGDQLJH FRPSOH[LWHLW LV DPSHU
WH PRGHOOHUHQ� ]HNHU JH]LHQ KHW JHEUHN DDQ KDUGH GDWD YDQ KHW SURFHV� 'DDURP LV LQ GLW RQGHU]RHN
JHNR]HQ RP LQ GH VLPXODWLH WH IRFXVVHQ RS GH SURFHVVWDSSHQ� %LM KHW PRGHOOHUHQ ZRUGHQ GXV HQNHO
GH HLJHQVFKDSSHQ YDQ GH YHUVFKLOOHQGH SURFHVVWDSSHQ� ]RDOV GH WLMGVGXXU� PHHJHQRPHQ HQ ZRUGHQ
GH EHWURNNHQ PHGHZHUNHUV DFKWHUZHJH JHODWHQ� 'LW LV HHQ VLPSOLILFDWLH GLH KHW PRJHOLMN PDDNW RP KHW
SURFHV RYHU]LFKWHOLMN WH PRGHOOHUHQ� 'H]H NHX]H EHWHNHQW HFKWHU ZHO GDW HU LQ KHW PRGHO JHHQ UHNHQLQJ
ZRUGW JHKRXGHQ PHW PHQVHOLMNH FDSDFLWHLW� ,Q GH FRQFOXVLHV YDQ GLW RQGHU]RHN ]DO PHW GH]H VLPSOLIL�
FDWLH UHNHQLQJ PRHWHQ ZRUGHQ JHKRXGHQ�

'H GHUGH DIEDNHQLQJ LV GLH YDQ GH JHEUXLNWH SRSXODWLH� ,Q ���� ZHUGHQ HU LQ WRWDDO ��� EHVOXLWHQ
RS :RR�YHU]RHNHQ JHSXEOLFHHUG ELM KHW PLQLVWHULH YDQ %=. �2SHQ 6WDWH )RXQGDWLRQ� ����� 'LW DDQWDO
]DO ZRUGHQ JHEUXLNW DOV SRSXODWLHJURRWWH LQ KHW VLPXODWLHPRGHO�

7RW VORW ZRUGW HU YDQXLW HHQ EHSDDOG SHUVSHFWLHI QDDU KHW SURFHV JHNHNHQ� +HW RSHQEDDUPDNLQJVSURFHV
ZRUGW LQ GLW RQGHU]RHN XLWHHQJH]HW LQ GH VWDSSHQ GLH HHQ LQIRUPDWLHYHU]RHN GRRUORRSW YDQ LQGLHQLQJ WRW
YHUZHUNLQJ� 'DDUELM VWDDW GXV HHQ HQNHO LQIRUPDWLHYHU]RHN FHQWUDDO LQ WHJHQVWHOLQJ WRW YHHO HHUGHUH
RQGHU]RHNHQ ZDDUELM YDDN ZRUGW JHIRFXVW RS GDWD YDQ KHW WRWDDO DDQ LQIRUPDWLHYHU]RHNHQ� ,Q KHW VLPX�
ODWLHPRGHO ZRUGW KLHUYRRU KHW RSHQEDDUPDNLQJVSURFHV JHPRGHOOHHUG YDQ HHQ HQNHO LQIRUPDWLHYHU]RHN�
,Q ZHUNHOLMNKHLG ORSHQ HU DOWLMG PHHUGHUH RSHQEDDUPDNLQJVSURFHVVHQ WHJHOLMNHUWLMG� 'H]H YHUVLPSHOLQJ
]RUJW HUYRRU GDW GH PRJHOLMNH DDQSDVVLQJHQ YRRU YHUEHWHULQJ PDNNHOLMNHU LQ KHW PRGHO LQ WH YRHUHQ ]LMQ
GDQ LQ GH FRPSOH[H ZHUNHOLMNKHLG� 2P WRFK HHQ EHHOG WH NXQQHQ YRUPHQ YDQ JHPLGGHOGH ZDDUGHQ
ELQQHQ KHW SURFHV NDQ KHW PRGHO PHHUGHUH NHUHQ ZRUGHQ JHUXQG�



�
0HWKRGRORJLH

,Q GLW KRRIGVWXN ]DO GH PHWKRGRORJLH ZRUGHQ WRHJHOLFKW GLH ZRUGW JHEUXLNW YRRU KHW EHDQWZRRUGHQ YDQ
GH JHGHILQLHHUGH RQGHU]RHNVYUDJHQ� $OOHUHHUVW ]XOOHQ GH YHUVFKLOOHQGH RQGHU]RHNVPHWKRGHV YRRU GH
GHHOYUDJHQ WRHJHOLFKW HQ JHPRWLYHHUG ZRUGHQ ������ 9HUYROJHQV ZRUGHQ GH YHUVFKLOOHQGH FRQFHSWHQ
XLW GH RQGHU]RHNVYUDJHQ JHRSHUDWLRQDOLVHHUG WRW PHHWEDUH YDULDEHOHQ ������ +HW KRRIGVWXN VOXLW DI PHW
HHQ WRHOLFKWLQJ YDQ GH JHEUXLNWH YHULILFDWLH HQ YDOLGDWLHPHWKRGH LQ KHW RQGHU]RHN ������

���� 2QGHU]RHNVPHWKRGHV
,Q GH]H SDUDJUDDI ]XOOHQ GH YHUVFKLOOHQGH PHWKRGHV YRRU KHW EHDQWZRRUGHQ YDQ GH RQGHU]RHNVYUDJHQ
ZRUGHQ WRHJHOLFKW� 'DDUQDDVW ]DO SHU PHWKRGH JHVFKLNWKHLG ZRUGHQ JHPRWLYHHUG WHQ RS]LFKWH YDQ
HYHQWXHOH DQGHUH PHWKRGHV�

������ /LWHUDWXXURQGHU]RHN
'H HHUVWH PHWKRGH LV HHQ OLWHUDWXXURQGHU]RHN QDDU ZHWHQVFKDSSHOLMNH OLWHUDWXXU JHUHODWHHUG DDQ GLW
RQGHU]RHN� +HW GRHO YDQ KHW OLWHUDWXXURQGHU]RHN LV WZHHOHGLJ� 7HQ HHUVWH ZRUGW KHW OLWHUDWXXURQ�
GHU]RHN XLWJHYRHUG RP HHQ EHHOG WH VFKHWVHQ YDQ EHVWDDQG ZHWHQVFKDSSHOLMN RQGHU]RHN QDDU KHW
ZRR�DIKDQGHOLQJVSURFHV HQ GH PRJHOLMNKHGHQ YRRU YHUEHWHULQJ� 'DDUQDDVW ELHGW KHW OLWHUDWXXURQGHU�
]RHN HHQ NDGHU YRRU HHQ JHVWUXFWXUHHUG YHUYROJRQGHU]RHN RS EDVLV YDQ PRGHOOHQ HQ FRQFOXVLHV XLW
EHVWDDQGH ZHWHQVFKDSSHOLMNH OLWHUDWXXU� 'DDUPHH YRUPW KHW OLWHUDWXXURQGHU]RHN GH EDVLV YRRU KHW
EHDQWZRRUGHQ YDQ GH HHUVWH HQ GHUGH GHHOYUDDJ� LQ FRPELQDWLH PHW GH H[SHUWLQWHUYLHZV�

/LWHUDWXXURQGHU]RHN NHQW PHHUGHUH YRRUGHOHQ DOV RQGHU]RHNVPHWKRGH� $OOHUHHUVW NDQ KHW HHQ GXLGHOLMN
RYHU]LFKW ELHGHQ YDQ GH KXLGLJH VWDQG YDQ ]DNHQ LQ GH ZHWHQVFKDS YDQ HHQ EHSDDOG RQGHU]RHNVJH�
ELHG� 'DDUGRRU NDQ KHW GH RQGHU]RHNHU LQ VWDDW VWHOOHQ RP NHQQLVODFXQHV ELQQHQ GDW RQGHU]RHNVJHELHG
WH RQGHUVFKHLGHQ YRRU HLJHQ RQGHU]RHN �XQLYHUVLW\ RI &DOLIRUQLD� ������ 'DDUQDDVW ZRUGW YRRU HHQ OLW�
HUDWXXURQGHU]RHN JHNR]HQ RPGDW KHW YRRU HHQ KRJHUH NZDOLWHLW YDQ KHW YHUYROJ YDQ KHW RQGHU]RHN NDQ
]RUJHQ �2QZXHJEX]LH HW DO�� ������ 'H NHQQLV XLW GH ZHWHQVFKDSSHOLMNH OLWHUDWXXU ZRUGW GDDUYRRU DOV
EDVLV JHEUXLNW YRRU GH RS]HW YDQ KHW YHUYROJRQGHU]RHN� LQ GLW JHYDO GH LQWHUYLHZV HQ KHW VLPXODWLHPRGHO�
ZDDUGRRU GH]H LQKRXGHOLMN YDQ EHWHUH NZDOLWHLW ]LMQ�

+HW LV GDDUELM ZHO EHODQJULMN RP RRN EHZXVW WH ]LMQ YDQ GH UHOHYDQWH WHNRUWNRPLQJHQ YDQ HHQ OLWHU�
DWXXURQGHU]RHN� =R LV GH DIKDQNHOLMNKHLG YDQ GH RQGHU]RHNHU YDQ UHOHYDQWH EHVFKLNEDUH EURQQHQ
YRRU KHW OLWHUDWXXURQGHU]RHN HHQ EHNHQG SUREOHHP� $OV GH RQGHU]RHNHU ]LFK QLHW EHZXVW LV YDQ DQ�
GHUH EHVWDDQGH OLWHUDWXXU NDQ GLW HYHQWXHHO YRRU HHQ RQYROOHGLJH OLWHUDWXXUVWXGLH ]RUJHQ �3HWWLFUHZ DQG
5REHUWV� ������ (HQ WZHHGH SUREOHHP GDW YDDN YRRUNRPW ELM OLWHUDWXXURQGHU]RHN LV GH VHOHFWLHELDV YDQ
GH RQGHU]RHNHU� +HW JDDW RP NZDOLWDWLHI RQGHU]RHN ZDDUELM GH RQGHU]RHNHU EHSDDOG ZHONH OLWHUDWXXU
UHOHYDQW LV HQ ZHONH QLHW ZDDUGRRU ELDV RS NDQ WUHGHQ �0DOOHWW HW DO�� ������

9DQZHJH GH JHQRHPGH YRRUGHOHQ ]DO GLW RQGHU]RHN HHQ OLWHUDWXXURQGHU]RHN EHYDWWHQ YRRUDIJDDQG DDQ
GH LQWHUYLHZV HQ KHW VLPXODWLHPRGHO� 'DDUPHH ZRUGW HHQ NDGHU JHYRUPG YRRU KHW YHUYROJRQGHU]RHN�
2P NDQV RS GH JHYROJHQ YDQ HHQ EHSHUNWH VFRSH WH YHUNOHLQHQ ZRUGW GDDUELM JHEUXLN JHPDDNW YDQ
WZHH YHUVFKLOOHQGH GDWDEDVHV RP LQ WH ]RHNHQ� 'H JHEUXLNWH GDWDEDVHV YRRU GLW RQGHU]RHN ]LMQ 6FR�

��



���� 2QGHU]RHNVPHWKRGHV ��

SXV HQ *RRJOH 6FKRODU� 'DDUQDDVW ZRUGHQ HU GXLGHOLMNH ]RHNFULWHULD RSJHVWHOG ]RGDW GH OLWHUDWXXUVWXGLH
JRHG WH KHUOHLGHQ LV HQ VHOHFWLHELDV WHJHQJHJDDQ NDQ ZRUGHQ� 'LW ZRUGW VFKHPDWLVFK ZHHUJHJHYHQ
LQ HHQ 35,60$ GLDJUDP� GH]H ]LMQ WH YLQGHQ LQ DSSHQGL[ $� 7RW VORW ZRUGW VHOHFWLHELDV WHJHQJHJDDQ
GRRU WH FRQFOXVLHV XLW GH JHYRQGHQ OLWHUDWXXU WH YHULILsUHQ ELM H[SHUWV LQ GH LQWHUYLHZV� 'LW ]RUJW HU YRRU
GDW JURWH ELDV IRXWHQ HUXLW ZRUGHQ JHILOWHUG HQ QLHW WH YHU GRRU NXQQHQ ZHUNHQ LQ KHW RQGHU]RHN� +HW
OLWHUDWXXURQGHU]RHN YRUPW GXV HHQ NDGHU YRRU GH LQWHUYLHZV HQ KHW VLPXODWLHPRGHO� PDDU GH LQWHUYLHZV
YRUPHQ WHJHOLMNHUWLMG HHQ YHULILFDWLHPRPHQW YRRU GH FRQFOXVLHV XLW GH OLWHUDWXXU�

������ ([SHUW LQWHUYLHZV
'H WZHHGH PHWKRGH GLH LQ GLW RQGHU]RHN ZRUGW JHEUXLNW EHVWDDW XLW LQWHUYLHZV PHW YHUVFKLOOHQGH H[�
SHUWV HQ HUYDULQJVGHVNXQGLJHQ� 'H]H LQWHUYLHZV KHEEHQ WZHH JHPHHQVFKDSSHOLMNH GRHOHQ� $OOHUHHUVW
ZRUGHQ GH LQWHUYLHZV JHEUXLNW RP LQIRUPDWLH RYHU KHW ZRR�DIKDQGHOLQJVSURFHV HQ GH :HUNRPJHYLQJ
YDQ GH WRHNRPVW WH FRQFHSWXDOLVHUHQ HQ VSHFLILFHUHQ� 'DDUYRRU ZRUGHQ GH FRQFOXVLHV XLW KHW OLWHU�
DWXXURQGHU]RHN DOV EDVLV YRRU GH LQWHUYLHZV JHEUXLNW ZDDUGRRU GH]H FRQFOXVLHV RRN NXQQHQ ZRUGHQ
JHYDOLGHHUG� +HW WZHHGH GRHO LV KHW YDOLGHUHQ YDQ KHW VLPXODWLHPRGHO DOV GH]H YROOHGLJ LV DIJHURQG� 'LW
]RUJW HUYRRU GDW GH FRQFOXVLHV XLW ]RZHO KHW OLWHUDWXXURQGHU]RHN DOV KHW VLPXODWLHPRGHO EHWURXZEDDUGHU
]LMQ� +LHUPHH GUDJHQ GH LQWHUYLHZV ELM DDQ KHW EHDQWZRRUGHQ YDQ DOOH GULH GH GHHOYUDJHQ�

$OV LQWHUYLHZ PHWKRGH LV JHNR]HQ YRRU VHPLJHVWUXFWXUHHUG LQWHUYLHZV PHW H[SHUWV� %LM VHPLJHVWUXF�
WXUHHUGH LQWHUYLHZV ZRUGW HHQ GHHO YDQ GH YUDJHQ YRRUDI RSJHVWHOG PDDU LV HU UXLPWH RP GRRU WH YUDJHQ
HQ YRRU ]LMVSRUHQ ELQQHQ KHW LQWHUYLHZ �$GDPV� ������ 'LW KHHIW HQNHOH YRRUGHOHQ ]RDOV KHW JHEUXLN
YDQ GH HLJHQ NHQQLV HQ LGHHsQ YDQ GH H[SHUW� 'RRUGDW HU PHHU UXLPWH ZRUGW JHJHYHQ YRRU HLJHQ
LQEUHQJ HQ GLDORRJ GDQ ELM YROOHGLJ JHVWUXFWXUHHUGH LQWHUYLHZV NRPHQ HU HHUGHU RQYHUZDFKW LQWHUHV�
VDQWH RQGHUZHUSHQ DDQ ERG� $DQJH]LHQ HU ZHLQLJ ZHWHQVFKDSSHOLMNH OLWHUDWXXU QRJ EHVWDDW RYHU KHW
RSHQEDDUPDNLQJVSURFHV ELM GH 1HGHUODQGVH RYHUKHLG PDDNW GH]H HLJHQVFKDS VHPLJHVWUXFWXUHHUG LQ�
WHUYLHZV JHVFKLNWHU YRRU GLW RQGHU]RHN GDQ YROOHGLJ JHVWUXFWXUHHUGH LQWHUYLHZV ZDDU PHHU YRRUNHQQLV
YRRU YHUHLVW LV� (HQ QDGHHO ZDDU ZHO UHNHQLQJ PHH PRHW ZRUGHQ JHKRXGHQ LV GH PRJHOLMNKHLG YRRU
ELDV ELM KHW RSVWHOOHQ� EHDQWZRRUGHQ HQ LQWHUSUHWHUHQ YDQ GH YUDJHQ� %LM ]RZHO GH RQGHU]RHNHU DOV
GH H[SHUW NDQ HHQ YRUP YDQ ELDV RSWUHGHQ RS EDVLV YDQ KHW HLJHQ SHUVSHFWLHI HQ GH HLJHQ HUYDULQJ
RYHU KHW RQGHUZHUS �$OVDDZL� ������ 'RRU KLHU EHZXVW YDQ WH ]LMQ� JRHG GRRU WH YUDJHQ RS DQWZRRUGHQ
HQ PRJHOLMNKHGHQ YRRU HLJHQ LQEUHQJ WH KRXGHQ ZRUGHQ GH]H QDGHOHQ ]RYHHO PRJHOLMN EHSHUNW LQ GLW
RQGHU]RHN�

9RRU GH VHPLJHVWUXFWXUHHUGH LQWHUYLHZV ZRUGW JHZHUNW PHW HHQ LQWHUYLHZSURWRFRO� 'DDULQ NRPHQ GH
YROJHQGH VWDSSHQ DDQ ERG� YUDJHQ IRUPXOHUHQ� GHHOQHPHUVJURHS EHSDOHQ� PDQLHU YDQ DIQDPH HQ
YHUZHUNLQJ� 'H LQWHUYLHZYUDJHQ ZRUGHQ JHIRUPXOHHUG RS EDVLV YDQ GH RQGHU]RHNVYUDJHQ HQ GH FRQ�
FOXVLHV XLW KHW OLWHUDWXXURQGHU]RHN� 'H GHHOQHPHUVJURHS ZRUGHQ JHWUDFKW ]R VDPHQ WH VWHOOHQ GDW HU
HHQ YROOHGLJ EHHOG RQWVWDDW YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM KHW PLQLVWHULH YDQ %=.� 'H XLWZHUNLQJ
YDQ GLW SURWRFRO LV WH YLQGHQ LQ DSSHQGL[ &�

������ 'LVFUHWH (YHQW 6LPXODWLRQ
'H GHUGH HQ ODDWVWH PHWKRGH YDQ GLW RQGHU]RHN LV 'LVFUHWH (YHQW 6LPXODWLRQ �'(6�� 'LW LV HHQ PRGHOOHU�
LQJVWHFKQLHN GLH LQ GLW RQGHU]RHN ZRUGW JHEUXLNW RP ERWWOHQHFNV HQ .3,¶V YDQ KHW:RR�DIKDQGHOLQJVSURFHV
WH EHSDOHQ� 'DDUQDDVW LV KHW GRHO YDQ KHW VLPXODWLHPRGHO RP DDQEHYHOLQJHQ RS WH VWHOOHQ YRRU DDQ�
SDVVLQJHQ DDQ GH GLJLWDOH ZHUNRPJHYLQJ GLH GH ERWWOHQHFNV NXQQHQ YHUKHOSHQ HQ GH .3,¶V NXQQHQ
YHUEHWHUHQ� +HW VLPXODWLHPRGHO GUDDJW KLHUPHH ELM DDQ KHW EHDQWZRRUGHQ YDQ GHHOYUDDJ � HQ �� ,Q
GH]H SDUDJUDDI ZRUGW EHVFKUHYHQ ZDDURP YRRU GH]H PHWKRGH JHNR]HQ LV�

=RDOV RPVFKUHYHQ LQ KRRIGVWXN WZHH YDQ GLW UDSSRUW LV KHW :RR�DIKDQGHOLQJVSURFHV HHQ FRPSOH[
SURFHV ZDDUELQQHQ YHHO YHUVFKLOOHQGH PHQVHQ HHQ URO NXQQHQ VSHOHQ� 'H]H FRPSOH[LWHLW PDDNW KHW
ODVWLJ RP RQGHU]RHN WH GRHQ QDDU PRJHOLMNH ERWWOHQHFNV HQ YHUEHWHULQJHQ� 6LPXODWLH KRXGW LQ GDW HU
YDQ GLW FRPSOH[H V\VWHHP HHQ YHUHHQYRXGLJGH �FRPSXWHU� LPLWDWLH ZRUGW JHPDDNW ZDDUPHH JHs[�
SHULPHQWHHUG NDQ ZRUGHQ� PHW DOV GRHO RP KHW V\VWHHP EHWHU WH EHJULMSHQ HQ�RI WH YHUEHWHUHQ �/DZ�
������ 'RRU JHEUXLN WH PDNHQ YDQ HHQ VLPXODWLH NDQ GDDURP RQGDQNV GH FRPSOH[LWHLW WRFK RQGHU]RHN
JHGDDQ ZRUGHQ QDDU YHUEHWHULQJHQ ELQQHQ KHW :RR�DIKDQGHOLQJVSURFHV� 'H V\VWHPHQ GLH JHVFKLNW
]LMQ YRRU VLPXODWLH KHEEHQ QDDVW FRPSOH[LWHLW QRJ WZHH NHQPHUNHQ� YDULDELOLWHLW HQ RQGHUOLQJH DIKDQNH�



���� 2SHUDWLRQDOLVDWLH ��

OLMNKHLG �5RELQVRQ� ������ ,Q KHW RSHQEDDUPDNLQJVSURFHV NRPHQ DOOHEHL GH]H NHQPHUNHQ GXLGHOLMN
WHUXJ� =R LV HU ELMYRRUEHHOG YDULDELOLWHLW WH YLQGHQ LQ GH KRHYHHOKHLG YHU]RHNHQ WRW RSHQEDDUPDNLQJ HQ
GH EHVFKLNEDDUKHLG YDQ EHSDDOGH SHUVRQHQ HQ ]LMQ GH YHUVFKLOOHQGH UROOHQ HQ SURFHVVWDSSHQ LQ RQGHU�
OLQJ YDQ HONDDU DIKDQNHOLMN� 'RRUGDW VLPXODWLHV LQ VWDDW ]LMQ RP GH]H NHQPHUNHQ WH YHUZHUNHQ� PDNHQ
]H KHW PRJHOLMN RP V\VWHHPSUHVWDWLHV WH YRRUVSHOOHQ HQ YHUVFKLOOHQGH V\VWHHPLQGHOLQJHQ PHW HONDDU
WH YHUJHOLMNHQ �5RELQVRQ� ������ 2P GH]H UHGHQHQ LV JHNR]HQ YRRU HHQ VLPXODWLH DOV PHWKRGH RP
ERWWOHQHFNV LQ KHW :RR�DIKDQGHOLQJVSURFHV WH EHSDOHQ HQ DDQEHYHOLQJHQ RS WH VWHOOHQ YRRU DDQSDVVLQ�
JHQ DDQ GH GLJLWDOH ZHUNRPJHYLQJ GLH GH ERWWOHQHFNV NXQQHQ YHUKHOSHQ HQ GH .3,¶V NXQQHQ YHUEHWHUHQ�

(HQ DQGHUH PHWKRGH RP HHQ V\VWHHP WH RQGHU]RHNHQ LV KHW XLWYRHUHQ YDQ H[SHULPHQWHQ PHW KHW
GDDGZHUNHOLMNH V\VWHHP �/DZ� ������ ,Q JHYDO YDQ GLW RQGHU]RHN ]RX GDW EHWHNHQHQ GDW GH PRJHOL�
MNH DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ KHW RSHQEDDUPDNLQJVSURFHV GDDGZHUNHOLMN ELM KHW
PLQLVWHULH YDQ %=. ]RXGHQ PRHWHQ ZRUGHQ LQJHYRHUG RP YHUYROJHQV ELM WH KRXGHQ ZDW GH HIIHFWHQ
GDDUYDQ ]LMQ� 'H]H PHWKRGH KHHIW HFKWHU HQNHOH JURWH QDGHOHQ WHQ RS]LFKWH YDQ HHQ VLPXODWLH� =R ]LMQ
GH NRVWHQ RP WH H[SHULPHQWHQ YHHO KRJHU� NRVW KHW H[WUHHP YHHO WLMG HQ LV HU YHHO PLQGHU FRQWUROH RYHU
GH FRQGLWLHV ZDDURQGHU GH H[SHULPHQWHQ NXQQHQ ZRUGHQ XLWJHYRHUG� 2P GH]H UHGHQ KHHIW HHQ VLPX�
ODWLHPRGHO GH YRRUNHXU ERYHQ HHQ H[SHULPHQW LQ KHW HFKWH OHYHQ� (U ]LMQ HFKWHU YHUVFKLOOHQGH VRRUWHQ
VLPXODWLHPRGHOOHQ� *OREDDO JH]LHQ ]LMQ HU GULH W\SHV WH RQGHUVFKHLGHQ� $JHQW %DVHG 0RGHOOLQJ� 'LV�
FUHWH (YHQW 6LPXODWLRQ HQ 6\VWHP '\QDPLFV �0DLGVWRQH� ������ ,Q WDEHO � VWDDQ GH GULH WHFKQLHNHQ
WRHJHOLFKW LQFOXVLHI GH EHODQJULMNVWH YRRUZDDUGHQ RP GH VLPXODWLHWHFKQLHN WRH WH NXQQHQ SDVVHQ�

+HW :RR�DIKDQGHOLQJVSURFHV GDW LQ GLW RQGHU]RHN JHVLPXOHHUG ]DO ZRUGHQ NDQ KHW EHVWH YHUJHOHNHQ
ZRUGHQPHW HHQ ZDFKWULMSURFHV ZDDULQ HHQKHGHQ GRRU GH WLMG KHHQ HHQ SURFHV GRRUORSHQ ZDDUELM ]H RQ�
GHUZHJ LQ ZDFKWULMHQ ZRUGHQ JHSODDWVW� 'DDUQDDVW ZRUGHQ 'LVFUHWH (YHQW 6LPXODWLRQV �'(6� DDQJHU�
DGHQ YRRU KHW YHUEHWHUHQ YDQ HHQ EHVWDDQG V\VWHHP� 9DQZHJH GH]H HLJHQVFKDSSHQ YDQ 'LVFUHWH
(YHQW 6LPXODWLRQ LV JHNR]HQ RP GH]H WHFKQLHN WRH WH SDVVHQ LQ GLW RQGHU]RHN� 9RRUZDDUGHQ YRRU '(6
]LMQ NHQQLV YDQ KHW SURFHVYHUORRS HQ GH EHVFKLNEDDUKHLG YDQ GDWD� 'H NHQQLV YDQ KHW SURFHVYHUORRS
ZRUGW RSJHGDDQ YLD KHW OLWHUDWXXURQGHU]RHN HQ GH LQWHUYLHZV� (FKWHU LV KHW ODVWLJHU RP JHVFKLNWH GDWD
WH YHU]DPHOHQ DDQJH]LHQ XLW GH OLWHUDWXXUVWXGLH LV JHEOHNHQ GDW HU QRJ ZHLQLJ NZDQWLWDWLHI RQGHU]RHN LV
EHVFKLNEDDU LV� 'DDURP ]XOOHQ YRRU VRPPLJH SURFHVVWDSSHQ RQGHUERXZGH DDQQDPHV PRHWHQ ZRUGHQ
JHPDDNW RS EDVLV YDQ GH EHVWDDQGH OLWHUDWXXU HQ GH H[SHUWLQWHUYLHZV�

���� 2SHUDWLRQDOLVDWLH
%LM GH VLPXODWLH ]DO JHEUXLN ZRUGHQ JHPDDNW YDQ HHQ EDVLVPRGHO HQ HHQ WRHNRPVWVFHQDULR YDQ GH
JHZHQVWH VLWXDWLH� ,Q KHW EDVLVPRGHO ZRUGW KHW KXLGLJH :RR�DIKDQGHOLQJVSURYHV JHPRGHOOHHUG HQ KHW
WRHNRPVWVFHQDULR ]DO GH JHZHQVWH VLWXDWLH YDQ GLW SURFHV ZHHUJHYHQ� 'RRU GH XLWNRPVWHQ YDQ KHW
EDVLVPRGHO WH YHUJHOLMNHQ PHW GLH YDQ GH JHZHQVWH VLWXDWLH NDQ ZRUGHQ JHFRQFOXGHHUG LQ ZHONH SUR�
FHVVWDSSHQ HU DDQSDVVLQJHQ QRGLJ ]LMQ LQ GH GLJLWDOH ZHUNRPJHYLQJ� 2P GH WZHH VLWXDWLHV PHW HONDDU
WH NXQQHQ YHUJHOLMNHQ ]XOOHQ HU HFKWHU HHUVW PHHWEDUH YDULDEHOHQ PRHWHQ ZRUGHQ RSJHVWHOG GLH LQ]LFKW
JHYHQ LQ GH ZHUNLQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 'LW RP]HWWHQ YDQ DEVWUDFWH FRQFHSWHQ ZRUGW
RSHUDWLRQDOLVHUHQ JHQRHPG HQ LV HVVHQWLHHO RP XLWHLQGHOLMN DQWZRRUG WH NXQQHQ JHYHQ RS GH RQGHU�
]RHNVYUDJHQ�



���� 9HULILFDWLH HQ YDOLGDWLH ��

2P GH SUHVWDWLH YDQ KHW EDVLVPRGHO HQ KHW WRHNRPVWVFHQDULR DDQ GH KDQG YDQ PHHWEDUH YDULDEHOHQ WH
NXQQHQ EHSDOHQPRHW GXLGHOLMN ]LMQ ZHON GRHO KHW PLQLVWHULH YDQ %=. KHHIW PHW KHW:RR�DIKDQGHOLQJVSURFHV�
$DQ GH KDQG YDQ GDW GRHO NXQQHQ HU NULWLHNH SUHVWDWLH LQGLFDWRUHQ �.3,¶V� ZRUGHQ RSJHVWHOG GLH VDPHQ
ZHHUJHYHQ LQ ZHONH PDWH KHW VFHQDULR ELMGUDDJW DDQ KHW GRHO YDQ %=.� ,Q PHHUGHUH UDSSRUWHQ ZRUGW
KHW GRHO YDQ KHW RSHQEDDUPDNLQJVSURFHV RPVFKUHYHQ DOV ³KHW WLMGLJ HQ JRHG DIKDQGHOHQ YDQ HHQ RSHQ�
EDDUPDNLQJVYHU]RHN´ �,QQRYDWLH DQG %HUHQVFKRW� ������ (FKWHU EOLMNHQ GH GRHOHQ YRRU GH DIKDQGHO�
LQJVWHUPLMQ YDQ GH RSHQEDDUPDNLQJ YDDN QLHW KDDOEDDU YRRU KHW PLQLVWHULH YDQ %=. ZDDUGRRU HHQ
YHUVQHOOLQJ YDQ KHW SURFHV KHW KRRIGGRHO LV �2SHQ 6WDWH )RXQGDWLRQ� ������ 'LW RQGHU]RHN ]DO ]LFK
GDDURP HQNHO ULFKWHQ RS KHW GRHO RP :RR�YHU]RHNHQ WLMGLJ DI WH KDQGHOHQ�

'LW GRHO YDQ KHW PLQLVWHULH YDQ %=. EHVWDDW LV RP WH ]HWWHQ LQ GH YROJHQGH .3, RS EDVLV ZDDUYDQ
GH WZHH VLWXDWLHV KHW EHVW PHW HONDDU NXQQHQ ZRUGHQ YHUJHOHNHQ�

*HPLGGHOGH DIKDQGHOWHUPLMQ :RR�DIKDQGHOLQJVSURFHV
'H]H LQGLFDWRU PHHW GH JHPLGGHOGH WLMG GLH KHW PLQLVWHULH YDQ %=. QRGLJ KHHIW RP HHQ :RR�YHU]RHN DI
WH KDQGHOHQ� 'LW EHJLQW ELM KHW RQWYDQJHQ YDQ KHW YHU]RHN HQ HLQGLJW DOV DOOH UHOHYDQWH LQIRUPDWLH RSHQ�
EDDU JHPDDNW LV� (HQ NRUWHUH JHPLGGHOGH DIKDQGHOWHUPLMQ ]RUJW YRRU HHQ HIIHFWLHYHU:RR�DIKDQGHOLQJVSURFHV�

���� 9HULILFDWLH HQ YDOLGDWLH
$OV GH RQGHU]RHNVPHWKRGHV ]LMQ XLWJHYRHUG PRHW ZRUGHQ YDVWJHVWHOG GDW GH]H PHWKRGHV LQGHUGDDG LQ
VWDDW ]LMQ RP HHQ DQWZRRUG WH IRUPXOHUHQ RS GH RQGHU]RHNVYUDDJ� 'LW ZRUGW JHGDDQ GRRU PLGGHO YDQ
YHULILFDWLH HQ YDOLGDWLH YDQ KHW PRGHO� 9HULILFDWLH YDQ KHW PRGHO KRXGW LQ GDW GH HU ZRUGW JHFRQWUROHHUG
RI KHW PRGHO JRHG LV JHwPSOHPHQWHHUG RS EDVLV YDQ GH FRQFHSWXDOLVDWLH� 'H YHULILFDWLH LV GDDUPHH
EHGRHOG RP IRXWHQ LQ GH LPSOHPHQWDWLH WH YLQGHQ HQ RS WH ORVVHQ� %LM YDOLGDWLH YDQ KHW PRGHO� ZRUGW
JHFRQWUROHHUG KRH QDXZNHXULJ KHW PRGHO KHW HFKWH V\VWHHP ZHHUJHHIW� 'H YDOLGDWLH PRHW GXV DDQWR�
QHQ RI KHW PRGHO JHQRHJ LQ VWDDW LV RP GH RQGHU]RHNVYUDDJ RYHU KHW HFKWH V\VWHHP WH EHDQWZRRUGHQ�

$DQJH]LHQ HHQ VLPXODWLHPRGHO HHQ LPLWDWLH YDQ HHQ HFKW V\VWHHP LV� ]LMQ YHULILFDWLH HQ YDOLGDWLH H[�
WUD EHODQJULMN RP ]HNHU WH ZHWHQ GDW KHW PRGHO LQ VWDDW LV KHW HFKWH V\VWHHP ZHHU WH JHYHQ� 2YHU
GH MDUHQ KHHQ ]LMQ HU GDDURP YHOH PDQLHUHQ YDQ YHULILFDWLH HQ YDOLGDWLH XLWJHZHUNW� HON PHW KXQ HLJHQ
YRRU� HQ QDGHOHQ� ,Q GLW RQGHU]RHN KDQWHUHQ ZH GULH RQGHUGHOHQ YDQ YHULILFDWLH HQ YDOLGDWLH GLH 5REHUW
6DUJHQW LQ ���� RSVWHOGH YRRU VLPXODWLHPRGHOOHQ HQ VLQGVGLHQ YDDN DOV OHLGUDDG ZRUGW JHEUXLNW� 'H]H
GULH RQGHUGHOHQ ]LMQ� ��� 'DWD YDOLGDWLH� ��� &RQFHSWXHHO PRGHO YDOLGDWLH� ��� 0RGHO YHULILFDWLH �6DUJHQW�
������

2QGHU]RHNHUV YDQ 'HOIW 8QLYHUVLW\ RI 7HFKQRORJ\ HQ .7+ 5R\DO LQVWLWXWH RI 7HFKQRORJ\ KHEEHQ DDQ
GH KDQG YDQ GH NHQPHUNHQ YDQ GH YHUVFKLOOHQGH YHULILFDWLH HQ YDOLGDWLH PHWKRGHV HHQ NDGHU RSJHVWHOG
GLH RQGHUVWHXQW LQ KHW NLH]HQ YDQ GH JHVFKLNWH PHWKRGH YRRU HHQ EHSDDOG VLPXODWLHPRGHO �5RXQJDV
HW DO�� ������ ,Q WDEHO � VWDDW ZHHUJHJHYHQ ZHONH PHWKRGHV ]LMQ JHNR]HQ DDQ GH KDQG YDQ KHW NDGHU
YRRU GH GULUH RQGHUGHOHQ YDQ 6DUJHQW� ,Q KRRIGVWXN � LV GH XLWZHUNLQJ YDQ GH YDOLGDWLH HQ YHULILFDWLH
YDQ GLW RQGHU]RHN WH YLQGHQ ZDDUELM DOOH PHWKRGHV RRN YHUGHU ZRUGHQ WRHJHOLFKW�



�
0RGHO EHVFKULMYLQJ

,Q GLW KRRIGVWXN ZRUGW KHW JHEUXLNWH VLPXODWLHPRGHO YROOHGLJ XLWJHZHUNW HQ WRHJHOLFKW� +HW GRHO YDQ
KHW VLPXODWLHPRGHO LV RP WH EHSDOHQ LQ ZHONH SURFHVVWDSSHQ DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHY�
LQJ QRGLJ ]LMQ RP ERWWOHQHFNV WH YHUKHOSHQ� +LHUYRRU ZRUGW KHW KXLGLGLJH :RR�DIKDQGHOLQJVSURFHV
YHUJHOHNHQ PHW GH JHZHQVWH VLWXDWLH� 2P GH UHVXOWDWHQ YDQ GH]H YHUJHOLMNLQJ WH EHJULMSHQ ]DO LQ GLW
KRRIGVWXN HHUVW HHQ WRHOLFKWLQJ YDQ GH FRQFHSWXDOLVDWLH YDQ KHW PRGHO ZRUGHQ JHJHYHQ ������ 9HUYRO�
JHQV ZRUGW WRHJHOLFKW KRH GH]H FRQFHSWXDOLVDWLH LV RPJH]HW QDDU KHW PRGHO YLD GH IRUPDOLVDWLH ������
'DDUQD ZRUGHQ GH YHUVFKLOOHQGH LQYRHUYDULDEHOHQ YDQ KHW PRGHO WRHJHOLFKW LQ GH VSHFLILFDWLH YDQ KHW
PRGHO ������ 7RW VORW ZRUGHQ DOOH DDQQDPHV GLH ]LMQ JHPDDNW RYHU]LFKWHOLMN ZHHUJHJHYHQ ������

���� 0RGHO FRQFHSWXDOLVDWLH
2P FRQFUHHW WH PDNHQ KRH KHW VLPXODWLHPRGHO KHW :RR�DIKDQGHOLQJVSURFHV JDDW ZHHUJHYHQ ZRUGW
HHQ PRGHO FRQFHSWXDOLVDWLH XLWJHYRHUG� +LHUPHH LV LQ KRRIGVWXN � DO HHQ VWDUW JHPDDNW GRRU NHQQLV WH
ZHUYHQ RYHU KHW SURFHV HQ HHQ XLWJHEUHLGH EHVFKULMYLQJ WH JHYHQ� 6WHZDUW 5RELQVRQ KHHIW PHHUGHUH
RQGHU]RHNHQ JHGDDQ QDDU KHW FRQFHSWXDOLVHUHQ YDQ VLPXODWLHPRGHOOHQ HQ RPVFKULMIW GLW DOV KHW HHUVWH
GHHO YDQ GH PRGHO FRQFHSWXDOLVDWLH �5RELQVRQ� ������ 'H WZHHGH VWDS LV GH EHVFKULMYLQJ RP]HWWHQ
LQ HHQ YHUVLPSHOG FRQFHSWXHHO PRGHO� GLH DOV EDVLV ZRUGW JHEUXLNW YRRU KHW VLPXODWLHPRGHO� 'LW SUR�
FHV VWDDW VFKHPDWLVFK ZHHUJHJHYHQ LQ ILJXXU ���� ,Q GH]H SDUDJDDI ]DO ZRUGHQ EHVSURNHQ KRH GH
SURFHVNHQQLV YDQ KRRIGVWXN � ZRUGW RPJH]HW QDDU HHQ FRQFHSWXDOLVDWLH YDQ KHW VLPXODWLHPRGHO� YRRU
]RZHO KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV DOV GH JHZHQVWH VLWXDWLH�

)LJXUH ���� 2QGHUGHOHQ YDQ FRQFHSWXDOLVHUHQ �5RELQVRQ� �����

��



���� 0RGHO FRQFHSWXDOLVDWLH ��

������ 6WURRPGLDJUDP KXLGLJ RSHQEDDUPDNLQJVSURFHV
2P KHW :RR�DIKDQGHOLQJVSURFHV YHUVLPSHOG ZHHU WH JHYHQ LQ HHQ FRQFHSWXHHO PRGHO ZRUGW JHEUXLN
JHPDDNW YDQ HHQ VWURRPGLDJUDP �SURFHVV IORZ GLDJUDP�� (HQ VWURRPGLDJUDP LV HHQ PHWKRGH RP KHW
YHUORRS YDQ HHQ SURFHV GXLGHOLMN ZHHU WH JHYHQ LQ GH YHUVFKLOOHQGH SURFHVVWDSSHQ �.HPSHU� GH 0DVW�
	 0DQGMHV� ������ 2S EDVLV YDQ GH NHQQLV XLW KRRIGVWXN � LV HHQ LQLWLHHO VWURRPGLDJUDP JHPDDNW� GH]H
VWDDW DIJHEHHOG LQ DSSHQGL[ %� $DQ GH KDQG YDQ GH]H LQLWLsOH VWDSSHQ LV KHW :RR�DIKDQGHOLQJVSURFHV
EHVSURNHQ LQ DOOH DIJHQRPHQ LQWHUYLHZV� ,Q LQWHUYLHZ � ZHUG GXLGHOLMN GDW HU YDQXLW %=. RRN HHQ
VFKHPDWLVFK RYHU]LFKW ZDV JHPDDNW YDQ KHW SURFHV� 'LW EHVWDQG LV JHGHHOG HQ YRUPGH GH EDVLV YRRU
KHW GHILQLWLHYH VWURRPVFKHPD �ILJXXU ��� HQ ����� +HW GHILQLWLHYH VWURRPVFKHPD LV YHUYROJHQV QRJ
YRRUJHOHJG LQ LQWHUYLHZ �� ZDDUQD QRJ HQNHOH NOHLQH DDQSDVVLQJHQ ]LMQ JHPDDNW� *H]LHQ GH JURRWWH
YDQ GH VWURRPGLDJUDP LV GH]H LQ WZHH GHOHQ RSJHQRPHQ LQ KHW UDSSRUW� ZDDUELM GHHO HHQ ORRSW WRW HQ
PHW KHW WRHJDQJ YUDJHQ WRW GRFXPHQWHQ HQ GHHO � YDQDI GH]H SURFHVVWDS ZHHU YHUGHU ORRSW�

)LJXUH ���� 'HILQLWLHYH VWURRPGLDJUDP GHHO �



���� 0RGHO FRQFHSWXDOLVDWLH ��

)LJXUH ���� 'HILQLWLHYH VWURRPGLDJUDP GHHO �

������ &RQFHSWXDOLVDWLH JHZHQVWH VLWXDWLH
=RDOV YDDN YHUPHOG VWHOW KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV KHW PLQLVWHULH QLHW LQ VWDDW RP WH YROGRHQ
DDQ GH PD[LPDOH DIKDQGHOLQJVWHUPLMQ YDQ � ZHNHQ� 'DDURP ZRUGW LQ GLW RQGHU]RHN JHNHNHQ QDDU PR�
JHOLMNKHGHQ RP GLW SURFHV WH YHUEHWHUHQ DDQ GH KDQG YDQ DDQSDVVLQJHQ LQ GH ZHUNRPJHYLQJ YDQ GH
WRHNRPVW� +LHUELM ZRUGW JHZHUNW YDQ XLW GH YLVLH YDQ GH %XVLQHVV 3URFHVV 5HHQJLQHHULQJ �%35� PHWK�
RGH GLH SURFHVVHQ FHQWUDDO VWHOW LQ SODDWV YDQ WDNHQ� (HQ EHODQJULMN SULQFLSH YDQ GH %35�PHWKRGH LV
RP SURFHVVHQ LQ WH ULFKWHQ DDQ GH KDQG YDQ GH JHZHQVWH XLWNRPVWHQ LQ SODDWV YDQ HQNHO ORVVH WDNHQ
WH RSWLPDOLVHUHQ�

2S EDVLV YDQ GLW SULQFLSH LV HHQ UDGLFDDO JHZHQVW VFHQDULR RSJHVWHOG ZDDULQ DFWLHYH RSHQEDDUPDN�
LQJ KHOHPDDO LV JHwPSOHPHQWHHUG� 'RRUGDW DOOH LQIRUPDWLH DFWLHI RSHQEDDU ZRUGW JHPDDNW ]DO LQ GLW
VFHQDULR GXV JHHQ SDVVLHYH RSHQEDDUPDNLQJ PHHU QRGLJ ]LMQ HQ ]DO KHW :RR�DIKDQGHOLQJVSURFHV GXV
JHKHHO NRPHQ WH YHUYDOOHQ� +RHZHO GLW VFHQDULR RQUHDOLVWLVFK NOLQNW JH]LHQ GH KXLGLJH VWDQG YDQ ]D�
NHQ� NDQ KHW RSVWHOOHQ YDQ GLW YULM UDGLFDOH VFHQDULR ZHO VWXULQJ JHYHQ DDQ GH PHHU UHDOLVWLVFKH �NRUWHUH
WHUPLMQ� VFHQDULR¶V� 2S EDVLV YDQ GH]H PHWKRGH ]LMQ YRRU GLW RQGHU]RHN � VFHQDULR¶V RSJHVWHOG GLH
RSORSHQ LQ LQJULMSHQGKHLG�

6FHQDULR �� *RUGLMQHQ RS HHQ NLHU
0D[LPDOH GRRUORRSWLMG NOHLQ�PLGGHOJURRW YHU]RHN  �� GDJHQ
0D[LPDOH GRRUORRSWLMG JURRW YHU]RHN  �� GDJHQ

,Q GLW VFHQDULR ]LMQ GH HHUVWH VWDSSHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPEWHQDUHQ JH]HW RP KHQ
EHWHU WH RQGHUVWHXQHQ LQ GH YHUVFKLOOHQGH SURFHVVWDSSHQ� 'DDUQDDVW ZRUGW DFWLHYH RSHQEDDUPDNLQJ
YHUJDDQG WRHJHSDVW ZDDUGRRU HQNHO QRJ YRRU VSHFLILHNH RQGHUZHUSHQ HHQ :RR�YHU]RHN QRGLJ LV� ,Q
GLW VFHQDULR ZRUGW XLWJHJDDQ YDQ GH PD[LPDOH GRRUORRSWLMG YDQ �� GDJHQ YRRU GH NOHLQH YHU]RHNHQ HQ
YRRU JURWH YHU]RHNHQ NRPW KLHU GH PD[LPDOH WZHH ZHNHQ H[WUD ELM� ZDW XLWNRPW RS �� GDJHQ� ,Q GLW
VFHQDULR NXQQHQ DOOH YHU]RHNHQ GDDUGRRU ELQQHQ GH ZHWWHOLMNH WHUPLMQ YDQ GH :RR�EHKDQGHOG ZRUGHQ�
'RRUPLGGHO YDQ KHW VLPXODWLHPRGHO ZRUGW JHNHNHQ ZHONH DDQSDVVLQJHQ HU QRGLJ ]LMQ RP GLW VFHQDULR
KDDOEDDU WH PDNHQ� GH UHVXOWDWHQ KLHUYDQ ]LMQ WHUXJ WH YLQGHQ LQ KRRIGVWXN �� SDUDJUDDI ������



���� 0RGHO IRUPDOLVDWLH ��

6FHQDULR �� *RUGLMQHQ RSHQ
0D[LPDOH GRRUORRSWLMG DOOH YHU]RHNHQ  �� GDJHQ

,Q KHW WZHHGH VFHQDULR ZRUGW HU JHHQ RQGHUVFKHLGW PHHU JHPDDNW WXVVHQ NOHLQH HQ JURWH YHU]RHNHQ�
+HW SURFHV ]DO GXV ]R PRHWHQ ]LMQ LQJHULFKW GDW DOOH :RR�YHU]RHNHQ ELQQHQ GH PD[LPDOH WHUPLMQ YDQ
�� GDJHQ NXQQHQ ZRUGHQ YHUZHUNW� +LHUYRRU ]DO PRHWHQ ZRUGHQ JHNHNHQ RI RQQRGLJH VWDSSHQ XLW KHW
SURFHV NXQQHQ ZRUGHQ YHUZLMGHUG YROJHQV KHW SULQFLSH YDQ %XVLQHVV 3URFHVV 5HHLQJLQHHULQJ �%35��
'RRUPLGGHO YDQ KHW VLPXDOWLHPRGHO ZRUGW JHNHNHQ ZHONH DDQSDVVLQJHQ HU QRGLJ ]LMQ RP GLW VFHQDULR
KDDOEDDU WH PDNHQ� GH UHVXOWDWHQ KLHUYDQ ]LMQ WHUXJ WH YLQGHQ LQ KRRIGVWXN �� SDUDJUDDI ������

6FHQDULR �� *OD]HQ KXLV
0D[LPDOH GRRUORRSWLMG DOOH YHU]RHNHQ  � GDJHQ

7RW VORW YRUPW KHW GHUGH VFHQDULR KHW PHHVW LQJULMSHQGH WRHNRPVWVFHQDULR� +LHUELM ZRUGW HU YDQXLW
JHJDDQ GDW KHW SULQFLSH YDQ DFWLHYH RSHQEDDUPDNLQJ YROOHGLJ LV JHwPSOHPHQWHHUG ZDDUGRRU SDVVLHYH
RSHQEDDUPDNLQJ QLHW PHHU QRGLJ LV� 2P GLW WH UHDOLVHUHQ ]DO GH GLJLWDOH ZHUNRPJHYLQJ GXV YROOHGLJ
PRHWHQ RQGHUVWHXQHQ LQ RSHQ HQ WUDQVSDUDQWH FRPPXQLFDWLH� GLH JHPDNNHOLMN RP WH ]HWWHQ LV VWXNNHQ
GLH RSHQEDDUJHPDDNW NXQQHQ ZRUGHQ� 'RRUPLGGHO YDQ KHW VLPXDOWLHPRGHO ZRUGW JHNHNHQ ZHONH DDQ�
SDVVLQJHQ HU QRGLJ ]LMQ RP GLW VFHQDULR KDDOEDDU WH PDNHQ� GH UHVXOWDWHQ KLHUYDQ ]LMQ WHUXJ WH YLQGHQ
LQ KRRIGVWXN �� SDUDJUDDI ������

���� 0RGHO IRUPDOLVDWLH
2P KHW SURFHV WH NXQQHQ PRGHOOHUHQ LQ $UHQD� GH VLPXODWLHVRIWZDUH� PRHWHQ GH HOHPHQWHQ HQ KXQ RQ�
GHUOLQJH YHUKRXGLQJHQ XLW KHW FRQFHSWXHOH PRGHO ZRUGHQ RPJH]HW LQ HHQ PRGHO RQWZHUS� 'RRU GH]H
PRGHO IRUPDOLVDWLH ZRUGW GXLGHOLMN KRH GH SURFHVVWDSSHQ ZRUGHQ JHPRGHOOHHUG LQ KHW VLPXODWLHPRGHO�
'DDUYRRU ZRUGW HHUVW HHQ IRUPDOLVDWLH YDQ KHW VWURRPVFKHPD JHPDDNW HQ HHQ RYHU]LFKW JHJHYHQ YDQ
DOOH YDULDEHOHQ XLW KHW SURFHV� 'DDUQD ZRUGW WRHJHOLFKW KRH GH .3,¶V ZRUGHQ EHUHNHQG LQ KHW VLPX�
ODWLHPRGHO HQ WRW VORW ZRUGW GH XLWZHUNLQJ YDQ GH JHZHQVWH VLWXDWLH WRHJHOLFKW�

������ )RUPDOLVDWLH VWURRPVFKHPD
9RRU GH IRUPDOLVDWLH YDQ KHW VWURRPGLDJUDP ZRUGW KHW VWURRPGLDJUDP RPJH]HW QDDU GH IRUP GLH LQ
KHW PRGHO ZRUGW JHEUXLNW� +LHUYRRU ]LMQ GH DIEDNHQLQJHQ YDQ GLW RQGHU]RHN WRHJHSDVW RS KHW VWURRP�
GLDJUDPQ YDQ GH KXLGLJH VLWXDWLH �ILJXUHQ ��� HQ ����� 'LW KRXGW LQ GDW GH EHWURNNHQ PHQVHQ ZRUGHQ
ZHJJHODWHQ LQ KHW PRGHO�

'DDUQDDVW ZRUGW XLW KHW VWURRPGLDJUDP GXLGHOLMN GDW GH KXLGLJH VLWXDWLH KHHO FRPSOH[ LV HQ YHHO VXE�
VWDSSHQ NHQW� 2P GH]H VXEVWDSSHQ MXLVW WH PRGHOOHUHQ LV HU GDWD QRGLJ YRRU GH LQYRHUZDDUGHV YDQ
GH]H VWDSSHQ LQ KHW PRGHO� $DQJH]LHQ GH]H GDWD QLHW EHVWDDW HQ DDQQDPHV PDNHQ RYHU ]RYHHO YHU�
VFKLOOHQGH VXEVWDSSHQ QLHW PDNNHOLMN XLWYRHUEDDU LV� LV HUYRRU JHNR]HQ RP KHW SURFHV ZHHU WH JHYHQ
LQ GH EHODQJULMNVWH RYHUNRHSHOHQGH SURFHVVWDSSHQ� 'LW KHHIW JHOHLGW WRW HHQ UHGXFWLH YDQ KHW SURFHV
XLW ILJXUHQ ��� HQ ��� QDDU �� RYHUNRHSHOHQGH SURFHVVWDSSHQ GLH ]XOOHQ ZRUGHQ RSJHQRPHQ LQ KHW
VLPXODWLHPRGHO �ILJXXU ����� ,Q WDEHO � VWDDW ZHHUJHJHYHQ XLW ZHONH VXEVWDSSHQ GH RYHUNRHSHOHQGH
SURFHVVWDSSHQ EHVWDDQ�

+HW VDPHQYRHJHQ YDQ GH SURFHVVWDSSHQ LQ KHW VLPXDODWLHPRGHO LV GH HHUVWH EHODQJULMNH DDQQDPH GLH
JHPDDNW LV RP WRW HHQ ZHUNEDDU VLPXODWLHPRGHO WH NRPHQ� 'DDUQDDVW LV PHW GH]H NHX]H GH WZHHGH
DDQQDPH LQ KHW VLPXODWLHPRGHO ]LFKWEDDU JHZRUGHQ� KHW :RR�DIKDQGHOLQVJSURFHV NDQ JHPRGHOOHHUG
ZRUGHQ DOV HHQ OLQHDLU SURFHV� ,Q ILJXXU ��� LV WH ]LHQ GDW HU JHHQ WHUXJNRSSHOLQJ WXVVHQ GH YHUVFKLO�
OHQGH SURFHVVWDSSHQ WH ]LHQ LV� WHUZLMO GDW LQ KHW VWURRPGLDJUDP LQ ILJXUHQ ��� HQ ��� ZHO ]LFKWEDDU LV�
2RN GH]H NHX]H LV YRRUQDPHOLMN JHEDVHHUG RS HHQ JHEUHN DDQ EHVFKLNEDUH GDWD� (U LV QLHW EHNHQG
KRHYHHO YDQ GH :RR�YHU]RHNHQ ELQQHQ KHW YHUORRS YDQ KHW SURFHV WHUXJNHUHQ QDDU HHQ HHUGHUH VWDS
LQ KHW SURFHV HQ DDQQDPHV KLHURYHU PDNHQ LV HUJ ODVWLJ XLWYRHUEDDU� 'DDURP LV ELM GH UHGXFWLH WRW GH ��
RYHUNRHSHOHQGH SURFHVVWDSSHQ RRN GH]H WHUXJNRSSHOLQJ ZHJJHODWHQ� 'H]H DDQQDPHV ZRUGHQ YHUGHU
WRHJHOLFKW LQ ��� HQ ZRUGHQ JHYDOLGHHUG LQ ��



���� 0RGHO IRUPDOLVDWLH ��

)LJXUH ���� 6WURRPGLDJUDP PRGHO

������ 0RGHOYDULDEHOHQ
,Q KHW VLPXODWLHPRGHO ZRUGHQ GLYHUVH YDULDEHOHQ JHEUXLNW RP KHW :RR�DIKDQGHOLQJVSURFHV WH EHVFKUL�
MYHQ� 'H]H YDULDEHOHQ ]LMQ RQGHU DQGHUH GH GRRUORRSWLMG YDQ KHW JHKHOH SURFHV� GH ZDFKWWLMGHQ ELM
YHUVFKLOOHQGH SURFHVVWDSSHQ� HQ GH KRHYHHOKHLG YHU]RHNHQ GLH ZRUGHQ DIJHKDQGHOG� (HQ RYHU]LFKW
YDQ DOOH JHEUXLNWH YDULDEHOHQ LV WH YLQGHQ LQ WDEHO ��



���� 0RGHO VSHFLILFDWLH ��

������ .H\ 3HUIRUPDQFH ,QGLFDWRUV
2S EDVLV YDQ KHW KRRIGGRHO YDQ %=. YRRU KHW :RR�DIKDQGHOLQJVSURFHV LV GH YROJHQGH .3, RSJHVWHOG�
*HPLGGHOGH DIKDQGHOLQJVWHUPLMQ :RR�DIKDQGHOLQJVSURFHV� (FKWHU EOLMNW XLW PHHUGHUH LQWHUYLHZV �LQWHU�
YLHZ � HQ �� GDW KHW YRRU %=. KHHO QXWWLJ LV RP WH ZHWHQ ZDDU LQ KHW SURFHV GH JURRWVWH WLMGVZLQVW YDOW
WH EHKDOHQ HQ ZDW GXV GH JURRWVWH ERWWOHQHFNV ]LMQ� 'DDUYRRU LV SHU SURFHVVWDS HHQ .3, RSJHVWHOG
GLH GH JHPLGGHOGH DIKDQGHOLQJVWLMG YRRU GLH SURFHVVWDS PHHW� +RH GH]H .3, ZRUGHQ JHPHWHQ VWDDW
ZHHUJHJHYHQ LQ WDEHO �� 7RW VORW ZRUGW HU HHQ .3, WRHJHYRHJG GLH KHW SHUFHQWDJH PHHW YDQ GH :RR�
YHU]RHNHQ GLH ELQQQHQ GH JHVWHOGH WHUPLMQ YDQ � ZHNHQ ZRUGHQ XLWJHYRHUG� 2S GLH PDQLHU NDQ HU
LQ]LFKWHOLMN ZRUGHQ JHPDDNW RI HHQ DDQSDVVLQJHQ LQ KHW SURFHV RI LQ GH V\VWHPHQ RRN GDDGZHUNHOLMNHU
WRW HHQ EHWHUH DIKDQGHOLQJ OHLGW� 'H .3, YDQ GH JHPLGGHOGH DIKDQGHOLQJVWHUPLMQ NDQ KLHULQ QDPHOLMN
PLVOHLGHQG ]LMQ� GRRUGDW JURWH XLWVFKLHWHUV LQ GH DIKDQGHOLQJVWHUPLMQ HHQ JURRW HIIHFW KHEEHQ RS KHW
JHPLGGHOGH�

���� 0RGHO VSHFLILFDWLH
1D IRUPDOLVDWLH ZRUGHQ LQ GH]H SDUDJUDDI GH LQYRHUZDDUGHQ JHJHYHQ YRRU GH PRGHOYDULDEHOHQ XLW
������ 'H WRWVWDQGNRPLQJ YDQ GH]H YDULDEHOHQ LV JHEDVHHUG RS GH DDQQDPH GDW GH WLMGVGXXU YDQ GH
SURFHVVWDSSHQ GH]HOIGH YHUGHOLQJ KHHIW DOV GH WLMGVGXXU YDQ KHW :RR�DIKDQGHOLQJVSURFHV DOV JHKHHO�
'H XLWZHUNLQJ YDQ GH]H EHUHNHQLQJ VWDDW YHUGHU WRHJHOLFKW LQ DSSHQGL[ (� ,Q WDEHO � VWDDQ GH PRGHO�
YDULDEHOHQ PHW KXQ LQYRHUZDDUGHQ�



���� $DQQDPHV ��

���� $DQQDPHV
%LM KHW RS]HWWHQ YDQ KHW PRGHO ]LMQ HQNHOH EHODQJULMNH DDQQDPHV JHPDDNW� 'H]H DDQQDPHV ]XOOHQ LQ
KRRIGVWXN � ZRUGHQ JHYHULILHHUG HQ JHYDOLGHHUG� 'H DDQQDPHV GLH ]LMQ JHPDDNW ]LMQ�

� $DQQDPH �� +HW :RR�DIKDQGHOLQJVSURFHV NDQ JHUHGXFHHUG ZRUGHQ WRW �� RYHUNRHSHOHQGH SUR�
FHVVWDSSHQ �ILJXXU �����

� $DQQDPH �� +HW :RR�DIKDQGHOLQJVSURFHV NDQ JHPRGHOOHHUG ZRUGHQ DOV HHQ OLQHDLU SURFHV�

� $DQQDPH �� (U ZRUGW PDDU � :RR�YHU]RHN SHU NHHU EHKDQGHOG LQ KHW :RR�DIKDQGHOLQJVSURFHV�
'DDURP ZRUGW GH WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ RS ��� GDJHQ JH]HW ]RGDW HU QRRLW
PHHU GDQ � :RR�YHU]RHN WHJHOLMN LQ KHW PRGHO ZRUGW YHUZHUNW�

� $DQQDPH �� 'H JHPLGGHOGH ��� GDJHQ GLH YRRU DIKDQGHOLQJ YDQ HHQ YHU]RHN ZRUGHQ JHEUXLNW�
NXQQHQ DOVYROJW RYHU GH WLHQ SURFHVVWDSSHQ ZRUGHQ YHUGHHOG�
7LMGVGXXU EHRRUGHOLQJ :RR�YHU]RHN  � GDJHQ
7LMGVGXXU 6WDUWJHVSUHN  � GDJHQ
7LMGVGXXU ,QWDNHJHVSUHN  � GDJHQ
7LMGVGXXU 'RFXPHQWHQ ]RHNHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ VHOHFWHUHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ ODNNHQ  �� GDJHQ
7LMGVGXXU =LHQVZLM]HQ  �� GDJHQ
7LMGVGXXU 'H OLMQ  �� GDJHQ
7LMGVGXXU %HVOXLW  � GDJHQ

� $DQQDPH �� 'H JHPLGGHOGH GRRUORRSWLMG YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=. LV YHUGHHOG
YROJHQV GH GULHKRHNVYHUGHOLQJ PHW HHQ PLQLPDOH ZDDUGH YDQ ��� HHQ PRGXV YDQ �� HQ HHQ
PD[LPDOH ZDDUGH YDQ ��� GDJHQ

� $DQQDPH �� 'H JHPLGGHOGH GRRUORRSWLMGHQ YDQ GH SURFHVVWDSSHQ XLW KHW:RR�DIKDQGHOLQJVSURFHV
]LMQ HYHQHHQV YHUGHHOG YROJHQV GH GULHKRHNVYHUGHOLQJ�



�
0RGHOUHVXOWDWHQ

,Q GLW KRRIGVWXN ZRUGHQ GH UHVXOWDWHQ ZHHUJHJHYHQ YDQ KHW VLPXODWLHPRGHO� +LHUELM ZRUGHQ HHUVW GH
UHVXOWDWHQ YDQ KHW UXQQHQ YDQ KHW EDVLVVFHQDULR� GH KXLGLJH VLWXDWLH� ZHHUJHJHYHQ ������ 9HUYROJHQV
ZRUGHQ GH UHVXOWDWHQ YDQ GH H[SHULPHQWHQ YDQ GH GULH VFHQDULR¶V LQ GH JHZHQVWH VLWXDWLH EHVSURNHQ
������

���� %DVLVPRGHO� +XLGLJH VLWXDWLH
7DEHO �� JHHIW GH .3, ZDDUGHV ZHHU YDQ �� UXQV YDQ KHW EDVLVPRGHO� GH JHPRGHOOHHUGH KXLGLJH VLWXDWLH�

���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH
,Q GH]H SDUDJUDDI ]XOOHQ GH UHVXOWDWHQ ZRUGHQ EHVFKUHYHQ YDQ GH YHUVFKLOOHQGH VFHQDULR¶V GLH ]LMQ
RSJHVWHOG YRRU GH JHZHQVWH VLWXDWLHV LQ SDUDJUDDI ������ 9RRU GH]H UHVXOWDWHQ LV LQ GH VRIWZDUH YDQ
$UHQD JHs[SHULPHQWHHUG PHW GH LQYRHUZDDUGHQ XLW KHW EDVLVVFHQDULR RP WH NLMNHQ KRH KHW SURFHV
ORJLVFKHUZLMV ]RX PRHWHQ ]LMQ LQJHGHHOG RP GH JHZHQVWH VLWXDWLH EHUHLNHQ� 'H UHVXOWDWHQ GLH LQ GH]H
SDUDJUDDI VWDDQ ZHHUJHJHYHQ ]LMQ GH XLWNRPVWHQ YDQ GH]H LQYRHUZDDUGHQ SHU VFHQDULR HQ KHW HIIHFW
RS GH .3,¶V ELM GLH LQYRHUZDDUGHQ� 'DDUQDDVW ZRUGW SHU VFHQDULR WRHJHOLFKW KRH GH]H YHUEHWHULQJHQ
LQ LQYRHUZDDUGHV JHWUDFKW ZRUGHQ WH EHUHLNHQ YLD DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ� 'H]H
DDQSDVVLQJHQ ]LMQ JHEDVHHUG RS GH UHVXOWDWHQ XLW GH LQWHUYLHZV �DSSHQGL[ '��

��



���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH ��

������ *HZHQVWH VLWXDWLH �� *RUGLMQHQ RS HHQ NLHU
,Q GLW VFHQDULR LV XLWJHJDDQ YDQ HHQ PD[LPDOH GRRUORRSWLMG YDQ �� GDJHQ YRRU HHQ JURRW YHU]RHN HQ ��
GDJHQ YRRU HHQ NOHLQ�PLGGHOJURRW YHU]RHN� 2S EDVLV YDQ GH]H JHJHYHQV HQ HHQ PD[LPDDO SHUFHQWDJH
YDQ �� YDQ GH YHU]RHNHQ GDW EXLWHQ GH]H WHUPLMQHQ PDJ YDOOHQ LV JHs[SHULPHQWHHUG PHW GH LQYRHU�
ZDDUGHQ� 'H PHHVW ORJLVFKH LQYRHUZDDUGHQ GLH DDQ GH]H HLVHQ YROGRHQ YRRU HHQ JURRW YHU]RHN VWDDQ
ZHHUJHJHYHQ LQ ILJXXU ��� HQ YRRU NOHLQH�PLGGHOJURWH YHU]RHNHQ LQ ILJXXU ����

)LJXUH ���� ,QYRHUZDDUGHQ YRRU PD[LPDDO �� GDJHQ ELM HHQ JURRW YHU]RHN

)LJXUH ���� ,QYRHUZDDUGHQ YRRU PD[LPDDO �� GDJHQ ELM HHQ NOHLQ YHU]RHN

9RRU GH JURWH YHU]RHNHQ VWDDQ GH UHVXOWDWHQ YDQ GLW VFHQDULR ZHHUJHJHYHQ LQ WDEHO ��� ,Q GH]H WDEHO ]LMQ
GDDUQDDVW GH ZDDUGHQ YDQ KHW EDVLVVFHQDULR HQ KHW KHW YHUVFKLO WXVVHQ GH WZHH VFHQDULR¶V RSJHQRPHQ�
2S GLH PDQLHU NDQ JHNHNHQ ZRUGHQ KRHYHHO WLMG HU SHU SURFHVVWDS PRHW ZRUGHQ JHZRQQHQ YLD DDQ�
SDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ RP DDQ GH JHZHQVWH VLWXDWLH WH YROGRHQ� +HW]HOIGH LV JHGDDQ
YRRU GH NOHLQH�PLGGHOJURWH YHU]RHNHQ� GH]H VWDDQ RSJHQRPHQ LQ WDEHO ��� 2QGHU GH WDEHOOHQ ]DO ZRU�
GHQ WRHJHOLFKW ZHONH DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ KLHUYRRU QRGLJ HQ UHDOLVWLVFK ]LMQ�



���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH ��

2P GH]H GRHOVWHOOLQJHQ WH EHKDOHQ� ]LMQ YHUVFKLOOHQGH DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ
DPEWHQDUHQ QRRG]DNHOLMN� 2P GH]H WH DFKWHUKDOHQ ]LMQ LQWHUYLHZV DIJHQRPHQ� +LHUELM ]LMQ YLHU FDW�
HJRULHHQ JHYRQGHQ YRRU DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ� VDPHQZHUNHQ LQ GRFXPHQWHQ�
FHQWUDOH GRFXPHQWRSVODJ� SURFHVDXWRPDWLVHULQJ HQ WUDLQLQJHQ� 3HU FDWHJRULH ]DO ZRUGHQ WRHJHOLFKW
ZHONH DDQSDVVLQJHQ QRGLJ ]LMQ� (U ZRUGW YHUZH]HQ QDDU LQWHUYLHZV PHW GH SDUDJUDDI LQGH] �'�����

6DPHQZHUNHQ LQ GRFXPHQWHQ
'H HHUVWH FDWHJRULH YDQ YHUEHWHULQJ JDDW RYHU VDPHQZHUNHQ LQ GRFXPHQWHQ HQ ZHUG GRRU DOOH UHVSRQ�
GHQWHQ LQ GH LQWHUYLHZV JHQRHPG� +HW ]DO GXV HHQ HVVHQWLsOH DDQSDVVLQJ LQ GH GLJLWDOH ZHUNRPJHYLQJ
]LMQ GH YRRU DPEWHQDUHQ RP HIIHFWLHI VDPHQ WH ZHUNHQ LQ GRFXPHQWHQ� 'LW EHWHNHQW GDW HU SODWIRUPV
PRHWHQ ZRUGHQ JHwPSOHPHQWHHUG� YHUJHOLMNEDDU DDQ 0LFURVRIW 7HDPV RI *RRJOH :RUNVSDFH� ZDDU



���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH ��

PHHUGHUH JHEUXLNHUV WHJHOLMNHUWLMG DDQ HHQ GRFXPHQW NXQQHQ ZHUNHQ� 'LW YHUPLQGHUW GH YHUWUDJLQJHQ
GLH RQWVWDDQ GRRU KHW ZDFKWHQ RS XSGDWHV YDQ FROOHJD¶V �'��� 'DDUQDDVW ZRUGW YDDN JHQRHPG GDW YHU�
VLHEHKHHUIXQFWLRQDOLWHLWHQPRHWHQ ZRUGHQ LQJHERXZG GLH DXWRPDWLVFKH XSGDWHV HQ YHUVLHJHVFKLHGHQLV
ELMKRXGHQ� ]RGDW ZLM]LJLQJHQ JHPDNNHOLMN WH YROJHQ HQ WHUXJ WH GUDDLHQ ]LMQ LQGLHQ QRGLJ� 2RN PRHWHQ
FRPPHQWDDU� HQ IHHGEDFNRSWLHV ELQQHQ GRFXPHQWHQ ZRUGHQ JHwQWHJUHHUG� ZDDUGRRU DPEWHQDUHQ VQHO
HQ HIILFLsQW NXQQHQ FRPPXQLFHUHQ HQ ZLM]LJLQJHQ NXQQHQ GRRUYRHUHQ �'��� 'H]H ODDWVWH DDQSDVVLQJ
ZHUG RRN JHQRHPG DOV PLGGHO RP KHW JURWH DDQWDO YHUVFKLOOHQGH RSVODJSOHNNHQ YDQ GRFXPHQWHQ WHUXJ
WH GULQJHQ� $OV DPEWHQDUHQ RS � SOHN NXQQHQ ZHUNHQ HQ FRPPXQLFHUHQ RYHU HHQ GRFXPHQW� YHUNOHLQG
GDW GH EHKRHIWH RP YLD HHQ DQGHU PHGLXP WH ZHUNHQ ZDDU FRPPXQLFDWLH ZHO PRJHOLMN LV�

&HQWUDOH GRFXPHQWRSVODJ
+HW ZHUNHQ RS HHQ FHQWUDOH SOHN ZHUG QDPHOLMN DOV WZHHGH FDWHJRULH YRRU YHUEHWULQJ YDQ GH GLJLWDOH
ZHUNRPJHYLQJ JHQRHPG GRRU DOOH UHVSRQGHQWHQ� $OOH GRFXPHQWHQ PRHWHQ RS ppQ FHQWUDOH ORFDWLH
ZRUGHQ RSJHVODJHQ RP JHPDNNHOLMN WRHJDQNHOLMN WH ]LMQ YRRU DOOH EHWURNNHQHQ� 'LW NDQ ZRUGHQ EHUHLNW
GRRU KHW JHEUXLN YDQ HHQ UREXXVW 'RFXPHQW 0DQDJHPHQW 6\VWHHP �'06�� GDW QLHW DOOHHQ RSVODJ PDDU
RRN ]RHNIXQFWLRQDOLWHLWHQ� WRHJDQJVEHKHHU HQ YHUVLHEHKHHU ELHGW �'��� 9HUGHU PRHW KHW JHEUXLN YDQ
PHWDGDWD HQ WDJV YHUGHU ZRUGHQ XLWJHERXZG RP GRFXPHQWHQ WH FDWHJRULVHUHQ HQ JHPDNNHOLMN YLQG�
EDDU WH PDNHQ� ZDW GH HIILFLsQWLH YDQ KHW ]RHNSURFHV YHUKRRJW �'���

3URFHVDXWRPDWLVHULQJ
'H GHUGH FDWHJRULH YRRU DDQSDVVLQJHQ NZDP YRRUQDPHOLMN ELM UHVSRQGHQWHQ XLW LQWHUYLHZV '� HQ '�
QDDU YRUHQ HQ KRXGW KHW VWURRPOLMQHQ YDQ KHW SURFHV LQ� =LM ]LHQ EHLGHQ DXWRPDWLVHULQJ YDQ UHSHWL�
WLHYH WDNHQ HQ HHQ JHVWURRPOLMQG ZRUNIORZEHKHHU DOV FUXFLDOH DVSHFWHQ RP GH GRRUORRSWLMGHQ WH YHUNR�
UWHQ� :RUNIORZ�DXWRPDWLVHULQJVWRROV NXQQHQ YHHO EHWHU ZRUGHQ LQJH]HW RPZRUNIORZV WH DXWRPDWLVHUHQ�
]RDOV JRHGNHXULQJVSURFHVVHQ� QRWLILFDWLHV HQ WDDNWRHZLM]LQJHQ� +LHUGRRU ZRUGW KHW YHHO LQ]LFKWHOLMNH
ZDDU KHW :RR�YHU]RHN ]LFK EHYLQGW LQ KHW SURFHV ZDDUGRRU HU PDNNHOLMN DDQ WH VWXUHQ LV RS KHW WLMGLJ
KDOHQ YDQ GH WHUPLMQHQ �'��� 'DDUQDDVW PRHW HU ZRUGHQ JH]RUJG YRRU QDDGOR]H LQWHJUDWLH WXVVHQ KHW
'06� H�PDLO HQ DQGHUH JHEUXLNWH V\VWHPHQ RP KDQGPDWLJH KDQGHOLQJHQ ELM KHW ]RHNHQ QDDU GRFX�
PHQWHQ WH PLQLPDOLVHUHQ �'��� 'DDUQDDVW EHVWDDQ HU DO YHUVFKLOOHQGH JRHGH ODNWRROV HQ $, JHGUHYHQ
]RHNSURJUDPPD¶V GLH LQ KHW EHGULMIVOHYHQ ZRUGHQ LQJH]HW RP SURFHVVHQ WH DXWRPDWLVHUHQ ]RDOV ODNNHQ�
]RHNHQ HQ FDWHJRULVHUHQ YDQ GRFXPHQWHQ HQ GH]H ]R WH YHUVQHOOHQ� 0HHUGHUH UHVSRQGHQWHQ ]LHQ KLHU
HHQ YHHOEHORYHQGH PRJHOLMNH VWDS YRRUXLW LQ HQ ]RXGHQ JUDDJ ]LHQ GDW KHW PLQLVWHULH GH]H VWDS QDDU DX�
WRPDWLVHULQJ XLWHLQGHOLMN RRN GXUIW WH ]HWWHQ �'�� '�� '�� '��� =RQGHU LQ WH ]HWWHQ RS DXWRPDWLVHULQJ OLMNW
KHQ GH JHZHQVWH UHGXFWLH YDQ �� QDDU � GDJHQ RP DOOH GRFXPHQWHQ WH ]RHNHQ JHZRRQ ZHJ RQPRJHOLMN�

7UDLQLQJHQ
7RW VORW ZRUGHQ RSORVVLQJHQ ELQQHQ GH FDWHUJRULH YDQ WUDLQLQJHQ JHQRHPG� $PEWHQDUHQ PRHWHQ RRN
JHWUDLQG HQ RQGHUVWHXQGZRUGHQ LQ KHW JHEUXLN YDQ QLHXZH GLJLWDOH WRROV HQ ZHUNZLM]HQ �'�� '��� 5HJHO�
PDWLJH WUDLQLQJ VHVVLHV� ]RZHO ZRUNVKRSV DOV RQOLQH WUDLQLQJHQ� ZRUGHQ JHRSSHUG RP PHGHZHUNHUV
YHUWURXZG WH PDNHQ PHW GH V\VWHPHQ HQ KHW VWUXFWXUHHO JHEUXLN YDQ PHWD�GDWD �'��� 'DDUQDDVW PRHW
HU GRRUORSHQGH ,7�RQGHUVWHXQLQJ EHVFKLNEDDU ZRUGHQ JHVWHOG RP WHFKQLVFKH SUREOHPHQ VQHO RS WH
ORVVHQ HQ VWLOVWDQG WH PLQLPDOLVHUHQ� QX ODDW GH]H RQGHUVWHXQLQJ YDDN WH ODQJ RS ]LFK ZDFKWHQ �'���
+HW LQYRHUHQ YDQ IHHGEDFNV\VWHPHQ ZDDU PHGHZHUNHUV YHUEHWHUSXQWHQ NXQQHQ DDQGUDJHQ YRRU GH
GLJLWDOH ZHUNRPJHYLQJ ZRUGW RRN DOV HVVHQWLHHO JH]LHQ RP FRQWLQX WH NXQQHQ YHUEHWHUHQ�

'RRU GH]H DDQSDVVLQJHQ GRRU WH YRHUHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ� NXQQHQ DPEWHQDUHQ HIILFLsQ�
WHU HQ HIIHFWLHYHU ZHUNHQ� ZDDUGRRU GH GRHOVWHOOLQJHQ YDQ VFHQDULR � ´*RUGLMQHQ RS HHQ NLHU´ KDDOEDDU
ZRUGHQ�

������ *HZHQVWH VLWXDWLH �� *RUGLMQHQ RSHQ
+HW WZHHGH VFHQDULR JDDW HHQ VWDS YHUGHU LQ WUDQVSDUDQWLH HQ RSHQKHLG GRRU GH HLV WH VWHOOHQ GDW DOOH
YHU]RHNHQ� RQJHDFKW RPYDQJ� ELQQHQ �� GDJHQ ZRUGHQ YHUZHUNW� 2S EDVLV YDQ GH]H JHJHYHQV HQ
HHQ PD[LPDDO SHUFHQWDJH YDQ �� YDQ GH YHU]RHNHQ GDW EXLWHQ GH]H WHUPLMQHQ PDJ YDOOHQ LV JHs[�
SHULPHQWHHUG PHW GH LQYRHUZDDUGHQ� +LHULQ LV JHZHUNW YROJHQV GH %XVLQHVV 3URFHVV 5HHLQJLQHHULQJ
PHWKRGH �%35� ZDDUELM GH FRQFOXVLH ZDV GDW GLW GRHO HQNHO KDDOEDDU LV DOV HU SURFHVVWDSSHQ ZRU�
GHQ JHVFKUDSW� +LHUELM LV RS EDVLV YDQ GH LQWHUYLHZV HQ KHW OLWHUDWXXU RQGHU]RHN XLWHLQGHOLMN JHFRQ�



���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH ��

FOXGHHUG GDW GH VWDS YDQ ´GH /LMQ´ ZDDULQ YHUVFKLOOHQGH OHLGLQJJHYHQGHQ KXQ JRHGNHXULQJ PRHWHQ
JHYHQ� JHVFKUDSW NDQ ZRUGHQ DOV KHW SURFHV YHUGHU ]R LV LQJHULFKW GDW YROOHGLJH WUDQVSDUDQWLH JHERGHQ
NDQ ZRUGHQ �'�� '�� '��� ,Q OLMQ PHW GH SULQFLSHV YDQ %35 NRPW KHW YHUWURXZHQ HQ GH YHUDQWZR�
RUGHOLMNKHLG KLHUGRRU GXV ZHHU WH OLJJHQ ELM GH DPEWHQDUHQ GLH LQ GH HHUVWH SODDWV GH HLJHQDDU YDQ GH
LQIRUPDWLH ]LMQ�

$OV XLWJDQJVSXQW YRRU GH LQYRHUZDDUGHQ ]LMQ GH LQYRHUZDDUGHQ YRRU KHW VFHQDULR ´*RUGLMQHQ RS HHQ
NLHU´� YRRU NOHLQH YHU]RHNHQ JHQRPHQ� 'LW VFHQDULR JDDW QDPHOLMN HYHQHHQV XLW YDQ PD[LPDDO �� GD�
JHQ DIKDQGHOLQJVWLMG� (FKWHU OLMNW GH ]HYHQ GDJHQ YRRU GRFXPHQWHQ ]RHNHQ GLH LQ GLW VFHQDULR ZRUGHQ
LQJHFDOFXOHHUG� QLHW JHQRHJ YRRU JURWH YHU]RHNHQ� 'DDURP LV GH NHX]H JHPDDNW RP GH YLHU GDJHQ GLH
ZRUGHQ JHZRQQHQ GRRU ´GH /LMQ´ XLW KHW SURFHV WH KDOHQ� WRH WH YRHJHQ DDQ GH PD[LPDOH WLMG YRRU KHW
]RHNHQ YDQ GRFXPHQWHQ� +LHUGRRU ZRUGW GH PD[LPDOH ]RHNWLMG YHUJURRW WRW � GDJHQ� 'LW UHVXOWHHUW LQ
GH LQYRHUZDDUGHQ GLH VWDDQ ZHHUJHJHYHQ LQ ILJXXU ���� 'H UHVXOWDWHQ YDQ GH]H LQYRHUZDDUGHQ RS GH
.3,¶V VWDDW ZHHUJHJHYHQ LQ WDEHO ���

)LJXUH ���� ,QYRHUZDDUGHQ YRRU PD[LPDDO �� GDJHQ ]RQGHU ´GH OLMQ´



���� 6FHQDULR¶V� *HZHQVWH VLWXDWLH ��

������ *HZHQVWH VLWXDWLH �� +XLV YDQ JODV
+HW GHUGH VFHQDULR� ´+XLV YDQ JODV�´ YHUWHJHQZRRUGLJW GH PHHVW LQJULMSHQGH HQ DPELWLHX]H YLVLH YRRU GH
WRHNRPVW� ,Q GLW VFHQDULR ZRUGW DFWLHYH RSHQEDDUPDNLQJ YROOHGLJ JHwPSOHPHQWHHUG� ZDDUGRRU SDVVLHYH
RSHQEDDUPDNLQJ QLHW ODQJHU QRRG]DNHOLMN LV� 'LW EHWHNHQW GDW DOOH UHOHYDQWH GRFXPHQWHQ HQ LQIRUPDWLH
YDQ GH RYHUKHLG SURDFWLHI RSHQEDDU ZRUGHQ JHPDDNW� ]RQGHU GDW EXUJHUV VSHFLILHNH YHU]RHNHQ KR�
HYHQ LQ WH GLHQHQ� +LHUGRRU ZRUGW GH PD[LPDOH GRRUORRSWLMG YRRU DOOH YHU]RHNHQ HIIHFWLHI WHUXJJHEUDFKW
QDDU QXO GDJHQ� +RHZHO GLW GRRU HLJHQOLMN DOOH JHLQWHUYLHZGH DPEWHQDUHQ DOV YROOHGLJ RQPRJHOLMN ZRUGW
JHDFKW� ZRUGW GLW VFHQDULR DOVQRJ RSJHQRPHQ LQ GLW RQGHU]RHNVUDSSRUW RPGDW KHW RPVFKULMYHQ YDQ GLW
VFHQDULR ZHO NDQ DDQ]HWWHQ WRW SURFHV HQ RSORVVLQJVJHULFKW GHQNHQ� 'RRU KHOGHU WH KHEEHQ ZDW KHW
XLWHLQGHOLMNH GRHO LV� NXQQHQ GH WXVVHQVWDSSHQ FRQFUHWHU ZRUGHQ RSJHVWHOG HQ XLWJHYRHUG�

'H DPEWHQDUHQ JHYHQ DDQ GDW RP KHW ´+XLV YDQ *ODV´ WH UHDOLVHUHQ� DDQ]LHQOLMNH DDQSDVVLQJHQ QRGLJ
]LMQ LQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ RYHUKHLGVRUJDQLVDWLHV� 'H]H RPJHYLQJPRHW YROOHGLJ WUDQVSDUDQWH
HQ RSHQ FRPPXQLFDWLH RQGHUVWHXQHQ HQ IDFLOLWHUHQ� 'H NHUQYHUHLVWHQ GLH ZRUGHQ JHQRHPG LQ GH LQWHU�
YLHZV ]LMQ VDPHQ WH YDWWHQ WRW GH YROJHQGH � YHUHLVWHQ�

�� 9ROOHGLJH GLJLWDOLVHULQJ�
=RUJ HUYRRU GDW DOOH GRFXPHQWHQ HQ LQIRUPDWLH YROOHGLJ JHGLJLWDOLVHHUG ]LMQ� 'LW YHUHLVW HHQ JURQGLJH
VFDQQLQJ HQ FRQYHUVLH YDQ SDSLHUHQ GRFXPHQWHQ QDDU GLJLWDOH IRUPDWHQ� HYHQDOV HHQ JHVWUXF�
WXUHHUGH GLJLWDOH DUFKLYHULQJ�

�� $XWRPDWLVHULQJ HQ $,�
$XWRPDWLVHULQJ YDQ 3XEOLFDWLHSURFHVVHQ� ,QYRHULQJ YDQ DXWRPDWLVFKH SURFHVVHQ YRRU KHW SXE�
OLFHUHQ YDQ LQIRUPDWLH� 'LW KRXGW LQ GDW QLHXZH GRFXPHQWHQ HQ JHJHYHQV DXWRPDWLVFK ZRUGHQ
WRHJHYRHJG DDQ GH RSHQEDUH GDWDEDVHV ]RGUD ]H EHVFKLNEDDU ]LMQ� ]RQGHU GDW HHQ KDQGPDWLJH
DFWLH QRGLJ LV�

�� 0DNNHOLMNH WRHJDQNHOLMNKHLG
2QWZLNNHOLQJ YDQ HHQ JHEUXLNVYULHQGHOLMNH LQWHUIDFH YRRU EXUJHUV RP JHPDNNHOLMN WRHJDQJ WH NUL�
MJHQ WRW DOOH RSHQEDUH LQIRUPDWLH� 'LW RPYDW HHQ ]RHNIXQFWLH� ILOWHUV� HQ GXLGHOLMNH FDWHJRULVDWLH
RP UHOHYDQWH LQIRUPDWLH VQHO WH YLQGHQ�

�� 9HLOLJKHLG HQ 3ULYDF\�
,PSOHPHQWDWLH YDQ VWULNWH EHYHLOLJLQJV� HQ SULYDF\SURWRFROOHQ RP HUYRRU WH ]RUJHQ GDW JHYRHOLJH
LQIRUPDWLH FRUUHFW ZRUGW EHKDQGHOG HQ EHVFKHUPG�

�� &XOWXXUYHUDQGHULQJ�
(HQ VLJQLILFDQWH FXOWXXURPVODJ ELQQHQ RYHUKHLGVLQVWDQWLHV RP HHQ PLQGVHW YDQ RSHQKHLG HQ
WUDQVSDUDQWLH WH EHYRUGHUHQ� +LHUYRRU ]DO WUDLQLQJ YDQ PHGHZHUNHUV LQ KHW JHEUXLN YDQ QLHXZH
V\VWHPHQ HQ SURFHVVHQ QRGLJ ]LMQ� 7RWVORW ]DO KLHUYRRU RRN EHZXVWZRUGLQJ QRGLJ ]LMQ YDQ GH
QRRG]DDN RP QDXZNHXULJH HQ WLMGLJH LQIRUPDWLH WH SXEOLFHUHQ�



�
9HULILFDWLH HQ YDOLGDWLH

,Q GLW KRRIGVWXN ZRUGW GH YHULILFDWLH HQ YDOLGDWLH YDQ KHW VLPXODWLHPRGHO EHVSURNHQ� 9HULILFDWLH HQ YDOL�
GDWLH ]LMQ FUXFLDOH VWDSSHQ RP GH EHWURXZEDDUKHLG HQ GH QDXZNHXULJKHLG YDQ HHQPRGHO WH JDUDQGHUHQ�
9HULILFDWLH YDQ KHW PRGHO KRXGW LQ GDW GH HU ZRUGW JHFRQWUROHHUG RI KHW PRGHO JRHG LV JHwPSOHPHQWHHUG
RS EDVLV YDQ GH FRQFHSWXDOLVDWLH� 'H YHULILFDWLH LV GDDUPHH EHGRHOG RP IRXWHQ LQ GH LPSOHPHQWDWLH WH
YLQGHQ HQ RS WH ORVVHQ� %LM YDOLGDWLH YDQ KHW PRGHO� ZRUGW JHFRQWUROHHUG KRH QDXZNHXULJ KHW PRGHO
KHW HFKWH V\VWHHP ZHHUJHHIW� 'H YDOLGDWLH PRHW GXV DDQWRQHQ RI KHW PRGHO JHQRHJ LQ VWDDW LV RP GH
RQGHU]RHNVYUDDJ RYHU KHW HFKWH V\VWHHP WH EHDQWZRRUGHQ� 'LW RQGHU]RHN KDQWHHUW GULH RQGHUGHOHQ
YDQ YHULILFDWLH HQ YDOLGDWLH ]RDOV YRRUJHVWHOG GRRU 5REHUW 6DUJHQW� GDWD YDOLGDWLH� FRQFHSWXHHO PRGHO
YDOLGDWLH HQ PRGHO YHULILFDWLH �6DUJHQW� ������

2QGHU]RHNHUV YDQ 'HOIW 8QLYHUVLW\ RI 7HFKQRORJ\ HQ .7+ 5R\DO LQVWLWXWH RI 7HFKQRORJ\ KHEEHQ DDQ
GH KDQG YDQ GH NHQPHUNHQ YDQ GH YHUVFKLOOHQGH YHULILFDWLH HQ YDOLGDWLH PHWKRGHV HHQ NDGHU RSJHVWHOG
GLH RQGHUVWHXQW LQ KHW NLH]HQ YDQ GH JHVFKLNWH PHWKRGH YRRU HHQ EHSDDOG VLPXODWLHPRGHO �5RXQJDV HW
DO�� ������ ,Q WDEHO � �SDUDJUDDI ���� VWDDW ZHHUJHJHYHQ ZHONH PHWKRGHV ]LMQ JHNR]HQ DDQ GH KDQG YDQ
KHW NDGHU YRRU GH RQGHUGHOHQ YDQ 6DUJHQW� ,Q GLW KRRIGVWXN ZRUGHQ GH]HPHWKRGHV YHUGHU WRHJHOLFKW HQ
WRHJHSDVW� 'DDUYRRU ZRUGW HHUVW GH GDWD YDOLGDWLH WRHJHOLFKW ������ 9HUYROJHQV ZRUGW KHW FRQFHSWXHHO
PRGHO JHYDOLGHHUG ������7RW VORW ZRUGW KHW VLPXODWLHPRGHO ]HOI JHYHULILHHUG ������

���� 'DWD YDOLGDWLH
2P GH JHEUXLNWH GDWD LQ KHW PRGHO WH YDOLGHUHQ ZRUGHQ WZHH PHWKRGHV WRHJHSDVW� $OOHUHHUVW ]DO GH
VWRFKDVWLVFKH RQ]HNHUKHLG LQ KHW PRGHO ZRUGHQ EHVSURNHQ HQ LQ]LFKWHOLMN ZRUGHQ JHPDDNW ��������
'DDUQDDVW ZRUGW HU JHUHIOHFWHHUG RS GH GDWD JHEDVHHUGH DDQQDPHV GLH ]LMQ JHPDDNW LQ GLW RQGHU�
]RHN��������

������ 6WRFKDVWLVFKH RQ]HNHUKHLG
6WRFKDVWLVFKH RQ]HNHUKHLG YHUZLMVW QDDU GH YDULDELOLWHLW HQ RQYRRUVSHOEDDUKHLG LQ GH XLWNRPVWHQ YDQ
HHQ PRGHO GLH ZRUGHQ YHURRU]DDNW GRRU ZLOOHNHXULJH LQYORHGHQ� 'H]H RQ]HNHUKHLG NRPW YRRUQDPHOLMN
YRRUW XLW YDULDWLHV LQ GH LQYRHUSDUDPHWHUV HQ PHHWIRXWHQ� ,Q GLW RQGHU]RHN LV HHQ JURRW GHHO YDQ GH LQ�
YRHUYDULDEHOHQ ZLOOHNHXULJ GRRUGDW ZRUGW JHZHUNW PHW HHQ GULHKRHNVYHUGHOLQJ ZDDUXLW GH LQYRHUZDDUGH
ZLOOHNHXULJ ZRUGW JHWURNNHQ�

+HW LV GDDURP YDQ EHODQJ RP KHW HIIHFW YDQ GH]H ZLOOHNHXU LQ GH LQYRHUZDDUGHQ WH EHSDOHQ RS GH
.3,¶V� 'DDUELM ZRUGW JHNHNHQ QDDU GH YDULDWLH YDQ GH .3,¶V HQ QDDU GH VWDQGDDUGGHYLDWLHV� 'H YDULDWLH
PHHW GH VSUHLGLQJ YDQ GH .3,�ZDDUGHQ URQG KHW JHPLGGHOGH� (HQ KRJHUH YDULDWLH JHHIW DDQ GDW GH
.3,�ZDDUGHQ VWHUN XLWHHQORSHQ� ZDW NDQ ZLM]HQ RS HHQ KRJHUH PDWH YDQ RQ]HNHUKHLG LQ GH XLWNRPVWHQ�
'H VWDQGDDUGGHYLDWLH LV GH ZRUWHO YDQ GH YDULDWLH HQ JHHIW GH JHPLGGHOGH DIZLMNLQJ YDQ GH .3,�ZDDUGHQ
WHQ RS]LFKWH YDQ KHW JHPLGGHOGH ZHHU� (HQ KRJHUH VWDQGDDUGGHYLDWLH GXLGW RS JURWHUH RQ]HNHUKHLG HQ
YDULDELOLWHLW LQ GH .3,�ZDDUGHQ�

'RRU YDQ PHHUGHUH UXQV ���� YDQ KHW VLPXODWLHPRGHO GH .3,�ZDDUGHQ PHW HONDDU WH YHUJHOLMNHQ NDQ GH
LQYORHG YDQ GH VWRFKDVWLVFKH RQ]HNHUKHLG ZRUGHQ EHNHNHQ� ,Q ILJXXU ��� VWDDQ GH .3,�ZDDUGHQ YDQ

��



���� 'DWD YDOLGDWLH ��

GH �� UXQV XLWHHQJH]HW� ,Q WDEHO VWDDQ YRRU HONH .3, GH YDULDWLH HQ VWDQGDDUGHYLDWLH HQ KHW JHPLGGHOGH
ZHHUJHJHYHQ�

)LJXUH ���� 6WRFKDVWLVFKH RQ]HNHUKHLG� .3,¶V ELM �� UXQV

,Q ILJXXU ��� LV WH ]LHQ GDW HQNHOH .3,¶V ]LFKWEDDU IOXFWXHUHQ LQ ZDDUGH SHU UXQ� 'LW LV RRN WHUXJ WH ]LHQ LQ
GH YDULDWLHV HQ VWDQGDDUGGHYLDWLHV XLW WDEHO ��� 9RRUDO GH ZDDUGHQ YRRU GH .3,¶V ´'RFXPHQWHQ ]RHNHQ´
HQ ´'RFXPHQWHQ ODNNHQ´ YDOOHQ RS GRRU HHQ JURWHUH YDULDWLH HQ VWDQGGDDUGGHYLDWLH� $DQJH]LHQ GH]H
]LFKWEDUH RQ]HNHUKHGHQ ]RUJHQ YRRU YHUVFKLOOHQGH UHVXOWDWHQ� NDQ KHW ]LMQ GDW GH .3,¶V KRJHU RI ODJHU
XLWYDOOHQ GDQ ]H LQ ZHUNHOLMNKHLG ]LMQ� 2P GH]H UHGHQ LV YRRU KHW YHUNULMJHQ YDQ GH UHVXOWDWHQ JHZHUNW
PHW HHQ JHPLGGHOGH ZDDUGH XLW PHHUGHUH UXQV� 'HVRQGDQNV ]DO HU ELM FRQFOXVLHV HQ DDQEHYHOLQJHQ
UHNHQLQJ PRHWHQ ZRUGHQ JHKRXGHQ PHW GH]H VWRFKDVWLVFKH RQ]HNHUKHGHQ�

������ 9DOLGDWLH YDQ DDQQDPHV RYHU GDWD
,Q SDUDJUDDI ��� ]LMQ GH ]HV DDQQDPHV WRHJHOLFKW GLH ]LMQ JHGDDQ ELM KHW RS]HWWHQ HQ ZHUNHQ PHW KHW
PRGHO� 2P FRQFOXVLHV WH NXQQHQ WUHNNHQ XLW GH UHVXOWDWHQ YDQ KHW VLPXODWLHPRGHO� LV KHW HFKWHU ZHO YDQ
EHODQJ GDW GH]H DDQQDPHV JHYDOLGHHUG ZRUGHQ� 2P HU ]HNHU YDQ GH WH ]LMQ GDW KHW PRGHO RYHUHHQNRPW
PHW GH UHDOLWHLW ELM KHW PLQLVWHULH YDQ %=. ]LMQ GDDURP DOOHUHHUVW GH GDWD�JHUHODWHHUG DDQQDPHV JHWRHWV
LQ LQWHUYLHZV PHW YHUVFKLOOHQGH DPEWHQDUHQ� ,Q GH]H SDUDJUDDI ZRUGHQ GH EHODQJULMNVWH EHYLQGLQJHQ
XLW GH]H LQWHUYLHZV EHVSURNHQ SHU DDQQDPH�



���� 'DWD YDOLGDWLH ��

$DQQDPH ��
'H JHPLGGHOGH ��� GDJHQ GLH YRRU DIKDQGHOLQJ YDQ HHQ YHU]RHN ZRUGHQ JHEUXLNW� NXQQHQ DOVYROJW
RYHU GH WLHQ SURFHVVWDSSHQ ZRUGHQ YHUGHHOG�
7LMGVGXXU %HRRUGHOLQJ :RR�YHU]RHN  � GDJHQ
7LMGVGXXU 6WDUWJHVSUHN  � GDJHQ
7LMGVGXXU ,QWDNHJHVSUHN  � GDJHQ
7LMGVGXXU 'RFXPHQWHQ ]RHNHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ VHOHFWHUHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ ODNNHQ  �� GDJHQ
7LMGVGXXU =LHQVZLM]HQ  �� GDJHQ
7LMGVGXXU 'H OLMQ  �� GDJHQ
7LMGVGXXU %HVOXLW  � GDJHQ

'H]H HHUVWH GDWD�JHUHODWHHUGH DDQQDPH LV JHEDVHHUG RS GH HHUVWH LQWHUYLHZV GLH ]LMQ DIJHQRPHQ
ELQQHQ GLW RQGHU]RHN� 'DDULQ ZHUG GRRU YHUVFKLOOHQGH DPEWHQDUHQ DDQJHJHYHQ GDW KHW ]RHNHQ YDQ
GRFXPHQWHQ YHUUHZHJ GH PHHVWH WLMG LQ EHVODJ QDP ELQQHQ KHW SURFHV DOV JHKHHO �'��� '���� 'DDU�
QDDVW ]RX KHW ODNNHQ YHHO WLMG LQ EHVODJ QHPHQ DDQJH]LHQ YHHO DPEWHQDUHQ GDDU QLHW LQ JHWUDLQG ]LMQ
�'���� 2RN GH OLMQ YDQ SDUDIHQ ZDDULQ HQNHOH VSHFLILHNH PHQVHQ KXQ JRHGNHXULQJ PRHWHQ JHYHQ YRRU
GH RSHQEDDUPDNLQJ NRVW YHHO WLMG ELQQHQ KHW SURFHV� YHHO DPEWHQDUHQ ]LHQ LQ GH]H OLMQ GDDUQDDVW ZHLQLJ
WRHJHYRHJGH ZDDUGH HQ YRRUDO ZHHU H[WUD XLWORRS YDQ GH GRRUORRSWLMG YDQ HHQ YHU]RHN �'����

'H YHUGHOLQJ YDQ GH GDJHQ RYHU GH SURFHVVWDSSHQ GLH KLHUXLW YRRUWNZDP LV YHUYROJHQV WHU YDOLGDWLH
YRRUJHOHJG DDQ GULH DQGHUH DPEWHQDUHQ� 7ZHH JHwQWHUYLHZGH DPEWHQDUHQ JDYHQ DDQ ]LFK LQ GH]H
YHUGHOLQJ YDQ GDJHQ RYHU GH SURFHVVWDSSHQ WH NXQQHQ YLQGHQ PDDU KHW PRHLOLMN WH YLQGHQ RP HHQ
JHPLGGHOGH LQ WH VFKDWWHQ� DDQJH]LHQ KHW HQRUP NDQ YHUVFKLOOHQ SHU YHU]RHN� ,Q KHW GHUGH YDOLGDWLHJH�
VSUHN NZDP GH PHWD�GDWD QDDU YRUHQ GLH 'LJL'RF ]HOI YHU]DPHOW WLMGHQV HHQ :RR�SURFHV� 6DPHQ PHW
GH EHWUHIIHQGH DPEWHQDDU LV WLMGHQV KHW YDOLGDWLHJHVSUHN JHNHNHQ ZDW YRRU GDWD HU QX EHVFKLNEDDU
LV HQ ZDW GDDU PHH ZRUGW JHGDDQ� *HFRQFOXGHHUG NDQ ZRUGHQ GDW 'LJL'RF YHHO UHOHYDQWH GDWD NDQ
YHU]DPHOHQ PDDU GDW GLW RS GLW PRPHQW QLHW JHVWUXFWXUHHUG JHQRHJ JHEHXUW RP HU LHWV PHH WH NXQQHQ�
$PEWHQDDU � VSUDN GH ZHQV XLW GDW GLW ZHO HHQ YHUYROJVWDS ]RX PRHWHQ ]LMQ LQ GH RSWLPDOLVDWLH YDQ KHW
:RR�SURFHV YRRU KHW PLQLVWHULH�

$DQQDPH ��
'H JHPLGGHOGH GRRUORRSWLMG YDQ KHW:RR�DIKDQGHOLQJVSURFHV ELM %=. LV YHUGHHOG YROJHQV HHQ GULHKRHNV�
YHUGHOLQJ PHW DOV PLQLPDOH ZDDUGH ��� HHQ PRGXV YDQ �� HQ HHQ PD[LPDOH ZDDUGH YDQ ��� GDJHQ�

'H WRWVWDQGNRPLQJ YDQ GH]H DDQQDPH VWDDW YROOHGLJ XLWJHZHUNW LQ DSSHQGL[ (� $DQ GH EDVLV YDQ
GH]H DDQQDPH OLJJHQ HQNHOH FLMIHUV YDQ KHW SURFHV GLH GRRU KHW PLQLVWHULH ]HOI ]LMQ JHOHYHUG� ]RDOV
GH JHPLGGHOGH� PLQLPDOH HQ PD[LPDOH GRRUORRSWLMG YDQ KHW :RR�SURFHV� 'H PRGXV GLH QRGLJ LV YRRU
GH GULHKRHNVYHUGHOLQJ LQ KHW PRGHO LV YHUYROJHQV GRRUPLGGHO YDQ HHQ VFULSW EHQDGHUG� 'H]H PRGXV
YDQ �� GDJHQ LV YHUYROJHQV WHU YDOLGDWLH YRRUJHOHJG LQ GH YDOLGDWLHJHVSUHNNHQ�

$OOHUHHUVW YDOW LQ GH YDOLGDWLHJHVSUHNNHQ RS GDW PHHUGHUH DPEWHQDUHQ DDQJHYHQ KHW ODVWLJ WH YLQGHQ
RP LQ WH VFKDWWHQ ZDW GH PRGXV RI KHW JHPLGGHOGH YDQ GH GRRUORRSWLMG ]RX NXQQHQ ]LMQ� (HQ YDQ GH
DPEWHQDUHQ ]HJW KLHURYHU� ´-H KRRUW YDDN YRRUDO GH FLMIHUV YDQ GH YHU]RHNHQ GLH KHHO HUJ XLWORSHQ
PDDU LN GHQN GDW HU RRN ZHO YHHO YHU]RHNHQ UHODWLHI YORW DIJHKDQGHOG NXQQHQ ZRUGHQ HQ GDW �� GDQ ZHO
RQJHYHHU NORSW´� (HQ DQGHUH UHDFWLH RS GH]H DDQQDPH ZDV� ´9RRU PLMQ JHYRHO ]RX KHW KRJHU PRHWHQ
OLJJHQ GDQ �� GDJHQ PDDU DOV MH ]LHW GDW GH PLQLPDOH GRRUORRSWLMG �� GDJHQ LV JHZHHVW GDQ NOLQNW ��
DO ZHHU HHQ KHHO VWXN DDQQHPHOLMNHU´� +HW LV GXV ODVWLJ RP GH]H DDQQDPH JRHG WH YDOLGHUHQ RS EDVLV
YDQ UHDFWLHV YDQ DPEWHQDUHQ� KLHULQ ]RX GH PHWD�GDWD XLW 'LJL'RF JRHG YDQ SDV NXQQHQ NRPHQ LQ GH
WRHNRPVW�

$DQQDPH ��
'H JHPLGGHOGH GRRUORRSWLMGHQ YDQ GH SURFHVVWDSSHQ XLW KHW :RR�DIKDQGHOLQJVSURFHV ]LMQ HYHQHHQV
YHUGHHOG YROJHQV GH GULHKRHNVYHUGHOLQJ�



���� &RQFHSWXHHO PRGHO YDOLGDWLH ��

'H ODDWVWH GDWD�JHUHODWHHUGH DDQQDPH LV JHEDVHHUG RS GH FRQFOXVLHV XLW GH HHUVWH WZHH LQWHUYLHZV
�'��� '���� +LHUXLW EOHHN QDPHOLMN GDW KHW SHU:RR�YHU]RHN QRJ IOLQN NDQ YHUVFKLOOHQ KRH ODQJ HHQ DPEWH�
QDDU PHW GH YHUVFKLOOHQGH VWDSSHQ EH]LJ LV PDDU GDW HU ZHO HHQ EHSDDOGH SLHN URQG HHQ JHPLGGHOG DDQ�
WDO GDJHQ OLJW� 'H]H RPVFKULMYLQJ NRPW JRHG RYHUHHQPHW GH HLJHQVFKDSSHQ YDQ GH GULHKRHNVYHUGHOLQJ�
'H ZDDUGHV YDQ GH GULHKRHNVYHUGHOLQJ ]LMQ YHUYROJHQV SHU SURFHVVWDS XLWJHUHNHQG �DSSHQGL[ (��

'H NHX]H YRRU GH GULHKRHNVYHUGHOLQJ LV YHUYROJHQV RRN YRRUJHOHJG LQ GH GULH YDOLGDWLHJHVSUHNNHQ�
2RN ELM GH]H DDQQDPH ZDV GH UHDFWLH YDQ YHHO DPEWHQDUHQ GDW KHW ODVWLJ LQVFKDWWHQ LV KRH GH GRRU�
ORRSWLMG YDQ GH ORVVH SURFHVVWDSSHQ YHUGHHOG LV� (HQ YHHO ]HJJHQGH UHDFWLH ZDV� ´,N EHQ HLJHQOLMN QRRLW
]R EH]LJ PHW GH ORVVH VWDSSHQ LQ KHW :RR�SURFHV� PDDU PHHU PHW KHW HLQGGRHO´� 'LW JHHIW JRHG KHW
DOJHPHQH EHHOG ZHHU GDW ZHUG JHVFKHWVW LQ GH YDOLGDWLHJHVSUHNNHQ� ZDDUXLW EOLMNW GDW HU ZHLQLJ QDDU
GRRUORRSWLMGHQ YDQ ORVVH SURFHVVWDSSHQ ZRUGW JHNHNHQ� 'DDUGRRU YLQGW HU RRN ZHLQLJ VWXULQJ SODDWV
ELQQHQ KHW SURFHV DOV HHQ EHSDDOGH VWDS IOLQN XLWORRSW� ,Q KHW ODDWVWH YDOLGDWLHJHVSUHN JDI GH JHwQWHU�
YLHZGH DPEWHQDDU DDQ GDW GLW RRN HHQ YDQ GH UHGHQHQ LV ZDDUGRRU KHW PRHLOLMN LV RP WUDQVSDUDQW WH
]LMQ ULFKWLQJ :RR�YHU]RHNHUV RI PHGLD RYHU KXQ :RR�YHU]RHN� 'RRUGDW KHW PLQLVWHULH ]HOI VOHFKW ]LFKW
KHHIW RS KHW SURFHV HQ GH XLWORRS SHU VWDS� NXQQHQ ]H HU RRN VOHFKW RYHU FRPPXQLFHUHQ PHW JHwQWHU�
HVVHHUGHQ�

2RN YRRU GH]H DDQQDPH JHOGW GXV GDW KHW ODVWLJ LV RP WH YDOLGHUHQ ]RQGHU JHEUXLN WH PDNHQ YDQ
GH PHWD�GDWD XLW 'LJL'RF RYHU KHW ZHUNHOLMNH SURFHV� :HO GHQNHQ GH JHLQWHUYLHZGH DPEWHQDUHQ GDW GH
GULHKRHNVYHUGHOLQJ LQGHUGDDG KHW PHHVW LQ GH EXXUW NRPW YDQ GH ZHUNHOLMNKHLG DDQJH]LHQ GH PHHVWH
SURFHVVWDSSHQ ZHO HHQ ORJLVFKH JHPLGGHOGH GRRUORRSWLMG KHEEHQ PHW KLHU HQ GDDU HHQ XLWVFKLHWHU YDQ
HHQ ODQJHUH RI NRUWHUH GRRUORRSWLMG�

���� &RQFHSWXHHO PRGHO YDOLGDWLH
,Q GH]H SDUDJUDDI ZRUGW GH YDOLGDWLH YDQ KHW FRQFHSWXHOH PRGHO EHVSURNHQ� 'LW LV HHQ FUXFLDOH VWDS LQ
KHW RQGHU]RHNVSURFHV� RPGDW KHW GH QDXZNHXULJKHLG HQ EHWURXZEDDUKHLG YDQ KHW RQWZLNNHOGH PRGHO
EHRRUGHHOW� +HW GRHO YDQ GH]H YDOLGDWLH LV RP YDVW WH VWHOOHQ RI KHW FRQFHSWXHOH PRGHO� ]RDOV RQWZLNNHOG
LQ GH YRRUJDDQGH KRRIGVWXNNHQ� YROGRHQGH GH UHDOLWHLW ZHHUVSLHJHOW HQ WRHSDVEDDU LV YRRU KHW RQGHU�
]RHN� +LHUYRRU ZRUGHQ LQ GH]H SDUDJUDDI WZHH EHODQJULMNH DVSHFWHQ YDQ GH PRGHOYDOLGDWLH EHVSURNHQ�
GH UHIOHFWLH RS KHW VWURRPGLDJUDP ������� HQ GH YDOLGDWLH YDQ GH FRQFHSWXHOH DDQQDPHV ��������

������ 5HIOHFWLH VWURRPGLDJUDP
9RRUDIJDDQG DDQ GH ERXZ YDQ KHW VLPXODWLHPRGHO ]LMQ HU WZHH VWURRPGLDJUDPPHQ JHPDDNW� HHQ YDQ
KHW JHKHOH ZHUNHOLMNH :RR�SURFHV HQ HHQ YHUHHQYRXGLJGH YHUVLH GLH GH EDVLV YRUPW YDQ KHW PRGHO�
,Q GH]H SDUDJUDDI ZRUGW DOOHUHHUVW KHW JHKHOH VWURRPGLDJUDP JHYDOLGHHUG� LQ SDUDJUDDI ����� ]XOOHQ
YHUYROJHQV GH DDQQDPHV ZRUGHQ JHYDOLGHHUG GLH OHLGHQ WRW KHW VWURRPGLDJUDP YDQ KHW PRGHO�

2P WRW KHW GHILQLWLHYH VWURRPGLDJUDP WH NRPHQ �ZHHUJHJHYHQ LQ ILJXUHQ ��� HQ ����� ]LMQ PHHUGHUH
JHVSUHNNHQ JHYRHUG PHW DPEWHQDUHQ� 'RRU GLW LWHUDWLHYH SURFHV KHHIW HU HLJHQOLMN DO HHQ HHUVWH YDOL�
GDWLH SODDWVJHYRQGHQ ELM KHW YRUPJHYHQ YDQ KHW VWURRPGLDJUDP� 'DDUQDDVW LV JHEUXLN JHPDDNW YDQ
HHQ RYHU]LFKW GDW KHW PLQLVWHULH ]HOI DO KDG JHPDDNW YDQ KHW SURFHV� 'RRU GH]H ZHUNZLM]H RQVWRQG
HHQ KHHO YROOHGLJ VWURRPGLDJUDP YDQ KHW SURFHV� 'LW ZHUG RRN GXLGHOLMN LQ GH GULH YDOLGDWLHJHVSUHNNHQ�
DDQJH]LHQ JHHQ YDQ GH JHwQWHUYLHXZGH DPEWHQDUHQ VLJQLILFDQWH RSPHUNLQJHQ KDG RYHU KHW GLDJUDP�

������ 9DOLGDWLH FRQFHSWXHOH DDQQDPHV
$DQQDPH ��
+HW :RR�DIKDQGHOLQJVSURFHV NDQ JHUHGXFHHUG ZRUGHQ WRW �� RYHUNRHSHOHQGH SURFHVVWDSSHQ �ILJXXU
�����

8LW GH HHUVWH LQWHUYLHZV EOHHN DO VQHO GDW KHW YROOHGLJH VWURRPGLDJUDP YHHO WH FRPSOH[ ]RX ]LMQ RP
WH PRGHOOHUHQ� 'H]H FRPSOH[LWHLW ZHUG GDDUQDDVW YHUVWHUNW GRRU KHW RQWEUHNHQ YDQ GDWD RYHU KHW SUR�
FHVYHUORRS� +LHUGRRU ZHUG KHW QRRG]DNHOLMN RP KHW VWURRPGLDJUDP IOLQN WH YHUHHQYRXGLJHQ WRW HHQ
YHUVLH GLH WH PRGHOOHUHQ ZDV HQ WHJHOLMNHUWLMG GH HVVHQWLH YDQ KHW SURFHV EHKLHOG� 'H HHUVWH YHUHHQ�
YRXGLJLQJ ZDV GH UHGXFWLH YDQ KHW SURFHV QDDU GH NHUQRQGHUGHOHQ� +LHUXLW NZDPHQ ERYHQJHQRHPGH



���� &RQFHSWXHHO PRGHO YDOLGDWLH ��

�� RYHUNRHSHOHQGH SURFHVVWDSSHQ� 'H]H FUXFLDOH YHUHHQYRXGLJLQJ YRUPW GH EDVLV YRRU KHW VLPX�
ODWLHPRGHO� 'DDURP ]DO GH]H DDQQDPH PRHWHQ ZRUGHQ JHYDOLGHHUG RP HUYRRU WH ]RUJHQ GDW KHW PRGHO
GH UHDOLWHLW QDXZNHXULJ JHQRHJ ZHHUVSLHJHOW RP EHWURXZEDUH UHVXOWDWHQ WH JHQHUHUHQ� +LHUYRRU LV GH
DDQQDPH YRRUJHOHJG LQ GULH YDOLGDWLHJHVSUHNNHQ�

8LW GH YDOLGDWLHJHVSUHNNHQ NZDP QDDU YRUHQ GDW GH �� RYHUNRHSHOHQGH VWDSSHQ JOREDDO JH]LHQ JRHG
DDQVOXLWHQ ELM GH ZHUNHOLMNKHLG� 'H DPEWHQDUHQ EHYHVWLJGHQ GDW GH VWDSSHQ UHSUHVHQWDWLHI ]LMQ YRRU
GH NHUQDFWLYLWHLWHQ ELQQHQ KHW :RR�DIKDQGHOLQJVSURFHV� 'LW EHYHVWLJW GDW GH JHNR]HQ YHUHHQYRXGLJLQJ
GH HVVHQWLH YDQ KHW SURFHV EHKRXGW� ZDW FUXFLDDO LV YRRU KHW JHEUXLN YDQ KHW PRGHO LQ VLPXODWLHV HQ
YHUGHUH DQDO\VHV�

(FKWHU EHQDGUXNWHQ WZHH DPEWHQDUHQ RRN GDW GRRU GH UHGXFWLH QDDU RYHUNRHSHOHQGH VWDSSHQ YHHO
YDQ GH FRPSOH[LWHLW YDQ KHW SURFHV YHUORUHQ JDDW� =H ZH]HQ HURS GDW EHSDDOGH QXDQFHV� ]RDOV LWHU�
DWLHYH SURFHVVHQ HQ LQWHUDFWLHV WXVVHQ YHUVFKLOOHQGH DIGHOLQJHQ� QLHW YROOHGLJ ZRUGHQ YDVWJHOHJG LQ GH
YHUHHQYRXGLJGH YHUVLH� +RHZHO GLW HHQ RQYHUPLMGHOLMN JHYROJ LV YDQ GH YHUHHQYRXGLJLQJ LV KHW EHODQ�
JULMN RP GH]H FRPSOH[LWHLW LQ JHGDFKWHQ WH KRXGHQ ELM KHW LQWHUSUHWHUHQ YDQ GH PRGHOUHVXOWDWHQ�

'DDUQDDVW EOHHN XLW GH JHVSUHNNHQ GDW KHW PLQLVWHULH ]HOI RRN ZHUNW PHW RYHUNRHSHOHQGH SURFHVVWDS�
SHQ RP KHW :RR�DIKDQGHOLQJVSURFHV WH EHKHUHQ HQ WH PRQLWRUHQ� 'H]H VWDSSHQ� GLH LQWHUQ ZRUGHQ
JHEUXLNW YRRU SURFHVPDQDJHPHQW� NRPHQ JURWHQGHHOV RYHUHHQ PHW GH �� VWDSSHQ ]RDOV YRRUJHVWHOG
LQ KHW PRGHO� 'LW ELHGW YHUGHUH RQGHUVWHXQLQJ YRRU GH YDOLGLWHLW YDQ GH YHUHHQYRXGLJGH SURFHVLQGHOLQJ�
DDQJH]LHQ GH]H LQ OLMQ LV PHW GH DDQSDN GLH ELQQHQ KHW PLQLVWHULH DO ZRUGW JHKDQWHHUG�

2S EDVLV YDQ GH]H YDOLGDWLHJHVSUHNNHQ NDQ ZRUGHQ JHFRQFOXGHHUG GDW GH UHGXFWLH YDQ KHW :RR�
DIKDQGHOLQJVSURFHV WRW �� RYHUNRHSHOHQGH VWDSSHQ HHQ EUXLNEDUH HQ YDOLGH YHUHHQYRXGLJLQJ LV� +RHZHO
GH FRPSOH[LWHLW YDQ KHW SURFHV QLHW YROOHGLJ ZRUGW ZHHUVSLHJHOG� ELHGW GH YHUHHQYRXGLJLQJ YROGRHQGH
QDXZNHXULJKHLG RP EHWURXZEDUH VLPXODWLH�XLWNRPVWHQ WH JHQHUHUHQ� PLWV GH EHSHUNLQJHQ YDQ GH]H
YHUHHQYRXGLJLQJ LQ DFKW ZRUGHQ JHQRPHQ ELM GH LQWHUSUHWDWLH YDQ GH UHVXOWDWHQ�

$DQQDPH ��
+HW :RR�DIKDQGHOLQJVSURFHV NDQ JHPRGHOOHHUG ZRUGHQ DOV HHQ OLQHDLU SURFHV�

'H DDQQDPH GDW KHW :RR�DIKDQGHOLQJVSURFHV NDQ ZRUGHQ JHPRGHOOHHUG DOV HHQ OLQHDLU SURFHV LV YDQ
JURRW EHODQJ YRRU GH HHQYRXG HQ KDQWHHUEDDUKHLG YDQ KHW VLPXODWLHPRGHO� (HQ OLQHDLU PRGHO YHURQ�
GHUVWHOW GDW KHW SURFHV VWDS YRRU VWDS YHUORRSW� ]RQGHU WHUXJNRSSHOLQJ RI LWHUDWLHYH VWDSSHQ� 'H]H
YHUHHQYRXGLJLQJ PDDNW KHW PRJHOLMN RP KHW SURFHV RYHU]LFKWHOLMN WH KRXGHQ HQ WH VLPXOHUHQ� PDDU
URHSW RRN YUDJHQ RS RYHU GH PDWH ZDDULQ KHW GH ZHUNHOLMNH G\QDPLHN YDQ KHW :RR�DIKDQGHOLQJVSURFHV
QDXZNHXULJ ZHHUJHHIW� 2P GH DDQQDPH WH YDOLGHUHQ LV GH]H YRRUJHOHJG LQ GH GULH YDOLGDWLHJHVSUHNNHQ�

7LMGHQV GH YDOLGDWLHJHVSUHNNHQ ZHUG DO VQHO GXLGHOLMN GDW KHW :RR�DIKDQGHOLQJVSURFHV LQ ZHUNHOLMNKHLG
]HOGHQ YROOHGLJ OLQHDLU YHUORRSW� (HQ :RR�UHJLVVHXU JDI DDQ GDW HU LQ GH SUDNWLMN YDDN VSUDNH LV YDQ
LWHUDWLHYH VWDSSHQ� ZDDUELM GRFXPHQWHQ PHHUGHUH NHUHQ ZRUGHQ EHRRUGHHOG HQ KHU]LHQ� HQ HU UHJHO�
PDWLJ WHUXJNRSSHOLQJ SODDWVYLQGW WXVVHQ YHUVFKLOOHQGH DIGHOLQJHQ RI SHUVRQHQ� 'H]H WHUXJNRSSHOLQJHQ
HQ KHU]LHQLQJHQ PDNHQ KHW SURFHV DDQ]LHQOLMN PLQGHU OLQHDLU GDQ KHW PRGHO YHURQGHUVWHOW�

7RFK EOHHN XLW GH DQGHUH WZHH JHVSUHNNHQ GDW KHW PLQLVWHULH ]HOI LQ ]LMQ UDSSRUWDJHV HQ SURFHVPRQL�
WRULQJ YDDN JHEUXLNPDDNW YDQ HHQ OLQHDLUH YRRUVWHOOLQJ YDQ KHW SURFHV� 'H]H OLQHDLUH YRRUVWHOOLQJ KHOSW
RP KHW SURFHV EHKHHUVEDDU WH KRXGHQ HQ RP YRRUWJDQJ HHQYRXGLJ WH NXQQHQ PHWHQ� (HQ DQGHUH
:RR�UHJLVVHXU JDI DDQ GDW KRHZHO GH OLQHDLUH YRRUVWHOOLQJ QLHW DOOH GHWDLOV YDQ KHW ZHUNHOLMNH SURFHV
ZHHUJHHIW� KHW ZHO HHQ EUXLNEDUH EHQDGHULQJ LV YRRU VLWXDWLHV ZDDULQ HHQ YHUHHQYRXGLJGH ZHHUJDYH
QRGLJ LV� ]RDOV ELM KHW RSVWHOOHQ YDQ EHOHLGVGRFXPHQWHQ HQ KHW XLWYRHUHQ YDQ VLPXODWLHV�

'H]H JHVSUHNNHQ EHQDGUXNNHQ GDW ELM KHW JHEUXLN YDQ HHQ OLQHDLU PRGHO YRRU]LFKWLJKHLG JHERGHQ LV�
YRRUDO ELM KHW WUHNNHQ YDQ FRQFOXVLHV RS EDVLV YDQ GH VLPXODWLH�XLWNRPVWHQ� +HW LV EHODQJULMN RP WH
EHJULMSHQ GDW KHW PRGHO GH QHLJLQJ KHHIW RP EHSDDOGH FRPSOH[LWHLWHQ� ]RDOV LWHUDWLHV HQ SDUDOOHOOH DF�
WLYLWHLWHQ� WH QHJHUHQ� ZDW NDQ OHLGHQ WRW RQGHUVFKDWWLQJ YDQ GH GRRUORRSWLMGHQ HQ PRJHOLMNH NQHOSXQWHQ�



���� 0RGHO YHULILFDWLH ��

2S EDVLV YDQ GH]H YDOLGDWLHJHVSUHNNHQ NDQ ZRUGHQ JHFRQFOXGHHUG GDW GH DDQQDPH GDW KHW :RR�
DIKDQGHOLQJVSURFHV DOV HHQ OLQHDLU SURFHV NDQ ZRUGHQ JHPRGHOOHHUG� YROGRHQGH YDOLGH LV YRRU GH
GRHOHLQGHQ YDQ GLW RQGHU]RHN� +RHZHO GH ZHUNHOLMNKHLG FRPSOH[HU LV HQ LWHUDWLHYH HOHPHQWHQ EHYDW�
ELHGW KHW OLQHDLUH PRGHO HHQ EUXLNEDUH YHUHHQYRXGLJLQJ GLH LQ OLMQ LV PHW KRH KHW PLQLVWHULH ]HOI KHW
SURFHV YDDN YLVXDOLVHHUW� +HW EOLMIW HFKWHU HVVHQWLHHO RP GH EHSHUNLQJHQ YDQ GH]H YHUHHQYRXGLJLQJ LQ
JHGDFKWHQ WH KRXGHQ�

$DQQDPH ��
(U ZRUGW PDDU � :RR�YHU]RHN SHU NHHU EHKDQGHOG LQ KHW :RR�DIKDQGHOLQJVSURFHV� 'DDURP ZRUGW
GH WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ RS ��� GDJHQ JH]HW ]RGDW HU QRRLW PHHU GDQ � :RR�
YHU]RHN WHJHOLMN LQ KHW PRGHO ZRUGW YHUZHUNW�

2RN GH ODDWVWH DDQQDPH GDW HU VOHFKWV ppQ :RR�YHU]RHN WHJHOLMNHUWLMG ZRUGW EHKDQGHOG LQ KHW :RR�
DIKDQGHOLQJVSURFHV LV HHQ YHUHHQYRXGLJLQJ GLH EHGRHOG LV RP KHW VLPXODWLHPRGHO EHKHHUVEDDU WH
KRXGHQ� 'H]H YHUHHQYRXGLJLQJ KRXGW LQ GDW GH WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ LQ KHW
PRGHO RS ��� GDJHQ ZRUGW JH]HW� ]RGDW HU QRRLW PHHU GDQ ppQ YHU]RHN WHJHOLMN LQ EHKDQGHOLQJ LV� 'LW LV
HHQ DDQ]LHQOLMNH UHGXFWLH YDQ GH ZHUNHOLMNH VLWXDWLH� ZDDU GRRUJDDQV PHHUGHUH YHU]RHNHQ WHJHOLMNHUWLMG
ZRUGHQ EHKDQGHOG� 2RN GH]H ODDWVWH DDQQDPH LV YRRUJHOHJG LQ GH YDOLGDWLHJHVSUHNNHQ

8LW GH]H JHVSUHNNHQ EOHHN GDW GH]H DDQQDPH HHQ YHUHHQYRXGLJLQJ LV GLH GH FRPSOH[LWHLW YDQ GH
ZHUNHOLMNH VLWXDWLH LQGHUGDDG QLHW YROOHGLJ ZHHUVSLHJHOW� ,Q GH SUDNWLMN ZRUGHQ HU YDDN PHHUGHUH :RR�
YHU]RHNHQ WHJHOLMNHUWLMG EHKDQGHOG� ZDDUELM YHUVFKLOOHQGH WHDPV HQ DIGHOLQJHQ WHJHOLMNHUWLMG DDQ YHU�
VFKLOOHQGH YHU]RHNHQ ZHUNHQ� 'H]H SDUDOOHOOH YHUZHUNLQJ ]RUJW HUYRRU GDW GH GRRUORRSWLMG YDQ HHQ
LQGLYLGXHHO YHU]RHN NDQ YDULsUHQ� DIKDQNHOLMN YDQ GH ZHUNGUXN HQ GH EHVFKLNEDUH PLGGHOHQ�

(HQ YDQ GH JHwQWHUYLHZGH EHOHLGVPHGHZHUNHUV HUNHQW HFKWHU GDW GH YHUHHQYRXGLJLQJ YDQ KHW PRGHO
GRRU KHW EHKDQGHOHQ YDQ ppQ :RR�YHU]RHN WHJHOLMN� LQ FRPELQDWLH PHW HHQ JURWH WLMGVVSDQQH WXVVHQ GH
YHU]RHNHQ� ZDDUVFKLMQOLMN KHOSW RP GH G\QDPLHN YDQ KHW SURFHV HHQYRXGLJHU WH PDNHQ YRRU VLPXODWLH�
GRHOHLQGHQ� 'DDUQDDVW JDI HHQ :RR�UHJLVVHXU DDQ GDW KLM ZHO GDFKW GDW GH]H DDQSDN NDQ ELMGUDJHQ
DDQ KHW YHUNULMJHQ YDQ HHQ KHOGHU LQ]LFKW LQ KHW YHUORRS YDQ HHQ HQNHO YHU]RHN ]RQGHU GDW GH FRPSOL�
FDWLHV YDQ SDUDOOHOOH SURFHVVHQ ZRUGHQ PHHJHQRPHQ� 'LW PDDNW KHW PRJHOLMN RP IRFXV WH KRXGHQ RS
GH NHUQDVSHFWHQ YDQ KHW :RR�SURFHV HQ GH GLUHFWH HIIHFWHQ YDQ HYHQWXHOH ZLM]LJLQJHQ WH DQDO\VHUHQ�

7HJHOLMNHUWLMG ZRUGW XLW GH YDOLGDWLHJHVSUHNNHQ GXLGHOLMN GDW GH]H YHUHHQYRXGLJLQJ ZHO EHSHUNLQJHQ PHW
]LFK PHHEUHQJW� 'RRUGDW KHW PRGHO GH HIIHFWHQ YDQ SDUDOOHOOH YHUZHUNLQJ QHJHHUW� NDQ KHW OHLGHQ WRW RQ�
GHUVFKDWWLQJ YDQ GH ZHUNHOLMNH GRRUORRSWLMGHQ HQ HHQ RYHUVLPSOLILFDWLH YDQ GH ERWWOHQHFNV GLH RQWVWDDQ
ZDQQHHU PHHUGHUH YHU]RHNHQ WHJHOLMNHUWLMG LQ EHKDQGHOLQJ ]LMQ� 'LW EHWHNHQW GDW GH PRGHOUHVXOWDWHQ
QLHW YROOHGLJ UHSUHVHQWDWLHI ]LMQ YRRU GH ZHUNHOLMNH ZHUNODVW HQ RUJDQLVDWRULVFKH XLWGDJLQJHQ ZDDUPHH
KHW PLQLVWHULH ZRUGW JHFRQIURQWHHUG�

2S EDVLV YDQ GH YDOLGDWLHJHVSUHNNHQ NDQ ZRUGHQ JHFRQFOXGHHUG GDW GH DDQQDPH YDQ KHW EHKDQGHOHQ
YDQ VOHFKWV ppQ:RR�YHU]RHN WHJHOLMN LQ KHW PRGHO HHQ EHZXVWH HQ QXWWLJH YHUHHQYRXGLJLQJ LV� PDDU GDW
GH]H YHUHHQYRXGLJLQJ RRN DDQ]LHQOLMNH EHSHUNLQJHQ NHQW� +RHZHO KHW KHOSW ELM KHW YHUNULMJHQ YDQ HHQ
KHOGHU HQ KDQWHHUEDDU VLPXODWLHPRGHO� LV KHW EHODQJULMN RP WH HUNHQQHQ GDW GH]H DDQSDN QLHW YROOHGLJ
GH UHDOLWHLW ZHHUVSLHJHOW ZDDULQ PHHUGHUH YHU]RHNHQ SDUDOOHO ZRUGHQ EHKDQGHOG� 'DDURP PRHW ELM GH
LQWHUSUHWDWLH YDQ GH VLPXODWLH�XLWNRPVWHQ UHNHQLQJ ZRUGHQ JHKRXGHQ PHW GH]H EHSHUNLQJ� HQ ZDDU
PRJHOLMN� ]RXGHQ DDQYXOOHQGH VLPXODWLHV RI DQDO\VHV NXQQHQ ZRUGHQ RYHUZRJHQ RP GH HIIHFWHQ YDQ
SDUDOOHOOH YHUZHUNLQJ EHWHU WH EHJULMSHQ�

���� 0RGHO YHULILFDWLH
,Q GH]H SDUDJUDDI ZRUGW KHW SURFHV YDQ PRGHOYHULILFDWLH EHKDQGHOG� HHQ HVVHQWLsOH VWDS RP HUYRRU WH
]RUJHQ GDW KHW JHVLPXOHHUGH PRGHO FRUUHFW LV JHwPSOHPHQWHHUG HQ ZHUNW ]RDOV EHGRHOG� 9HULILFDWLH LV
JHULFKW RS KHW LGHQWLILFHUHQ HQ FRUULJHUHQ YDQ IRXWHQ LQ GH PRGHOOHULQJ HQ FRGHULQJ� ]RGDW KHW PRGHO
QDXZNHXULJ GH JHVSHFLILFHHUGH FRQFHSWXHOH EDVLV YROJW�



���� 0RGHO YHULILFDWLH ��

0RGHOYHULILFDWLH RPYDW ]RZHO LQSXW� DOV RXWSXWYHULILFDWLH� %LM LQSXW YHULILFDWLH ������� ZRUGW JHFRQWUROHHUG
RI GH LQJHYRHUGH JHJHYHQV HQ SDUDPHWHUV LQ RYHUHHQVWHPPLQJ ]LMQ PHW GH YHUZDFKWLQJHQ HQ GH UH�
DOLWHLW GLH KHW PRGHO SUREHHUW WH VLPXOHUHQ� 'LW RPYDW GH YDOLGDWLH YDQ GH JHJHYHQVEURQQHQ HQ GH
PDQLHU ZDDURS GH]H LQ KHW PRGHO ZRUGHQ JHwQWHJUHHUG� %LM GH RXWSXW YHULILFDWLH ������� ZRUGW YHUYRO�
JHQV GH QDXZNHXULJKHLG YDQ GH PRGHOUHVXOWDWHQ JHsYDOXHHUG GRRU GH]H WH YHUJHOLMNHQ PHW YHUZDFKWH
XLWNRPVWHQ RI EHNHQGH �ZHUNHOLMNH� GDWD� 'LW SURFHV KHOSW WH EHYHVWLJHQ GDW KHW PRGHO ]LFK FRUUHFW
JHGUDDJW HQ GDW KHW EHWURXZEDUH UHVXOWDWHQ NDQ SURGXFHUHQ�

������ ,QSXW YHULILFDWLH
9RRU GH YHULILFDWLH YDQ KHWPRGHO ZRUGW DOOHUHHUVW JHFRQWUROHHUG RI KHW FRQFHSWXHOHPRGHO HQ GH JHPDDNWH
DDQQDPHV JRHG LQ KHW PRGHO ]LMQ RSJHQRPHQ� 'LW LV HHQ YRUP YDQ ORJLFDO GHGXFWLRQ GLH YDDN ZRUGW
WRHJHSDVW YRRU VLPXODWLHPRGHOOHQ �6DUJHQW� ������ 'H YROOHGLJH XLWZHUNLQJ YDQ GH]H YHULILFDWLH LV WHUXJ
WH YLQGHQ LQ DSSHQGL[ )� 'H QDGUXN YRRU GH LQSXW YHULILFDWLH OLJW RS DDQQDPH � W�P �� 'H]H DDQQDPHV
YRUPHQ GH EDVLV YRRU GH VWUXFWXXU HQ ZHUNLQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV ]RDOV JHPRGHOOHHUG LQ
KHW VLPXODWLHV\VWHHP�

$DQQDPH � VWHOW GDW KHW :RR�DIKDQGHOLQJVSURFHV NDQ ZRUGHQ JHUHGXFHHUG WRW �� RYHUNRHSHOHQGH
SURFHVVWDSSHQ� 9RRU GH YHULILFDWLH YDQ GH]H DDQQDPH LV KHW PRGHO QDXZNHXULJ RQGHU]RFKW RP WH
YHU]HNHUHQ GDW GH]H WLHQ VWDSSHQ FRUUHFW ]LMQ JHUHSUHVHQWHHUG HQ GDW HU JHHQ EHODQJULMNH VWDSSHQ RYHU
KHW KRRIG ]LMQ JH]LHQ RI RQMXLVW ]LMQ JHwPSOHPHQWHHUG� 'H FRQWUROH EHYHVWLJGH GDW KHW PRGHO GH]H WLHQ
VWDSSHQ FRUUHFW EHYDW HQ GDW ]H IXQFWLRQHHO HQ ORJLVFK ]LMQ YHUERQGHQ� ]RDOV EHGRHOG LQ GH RRUVSURQNH�
OLMNH SURFHVEHVFKULMYLQJ�

$DQQDPH � EHWUHIW GH PRGHOOHULQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV DOV HHQ OLQHDLU SURFHV� %LM GH
YHULILFDWLH YDQ GH]H DDQQDPH LV HU VSHFLILHN JHNHNHQ QDDU GH VHTXHQWLsOH DDUG YDQ GH SURFHVVWDSSHQ
ELQQHQ KHW PRGHO� 'H YHULILFDWLH RPYDWWH KHW FRQWUROHUHQ YDQ GH YROJRUGH ZDDULQ GH VWDSSHQ ZRUGHQ
XLWJHYRHUG� HQ RI HU JHHQ DIZLMNLQJHQ ]LMQ GLH ]RXGHQ OHLGHQ WRW SDUDOOHOOH RI RYHUODSSHQGH SURFHVVHQ�
'H HYDOXDWLH WRRQGH DDQ GDW KHW PRGHO GH OLQHDLUH VWUXFWXXU FRUUHFW ZHHUJHHIW� ZDDUELM HONH VWDS SDV
NDQ EHJLQQHQ QDGDW GH YRRUJDDQGH VWDS LV DIJHURQG�

$DQQDPH � VWHOW GDW HU PDDU ppQ :RR�YHU]RHN WHJHOLMN ZRUGW EHKDQGHOG LQ KHW SURFHV� ZDDUELM GH
WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ RS ��� GDJHQ ZRUGW JH]HW RP WH YRRUNRPHQ GDW PHHUGHUH
YHU]RHNHQ WHJHOLMNHUWLMG ZRUGHQ YHUZHUNW� 'H YHULILFDWLH YDQ GH]H DDQQDPH RPYDWWH HHQ FRQWUROH YDQ
KHW PRGHOPHFKDQLVPH GDW HUYRRU ]RUJW GDW HHQ QLHXZ YHU]RHN SDV ZRUGW YHUZHUNW QDGDW KHW YRULJH
YHU]RHN YROOHGLJ LV DIJHKDQGHOG� +HW PRGHO EOHHN GH]H ORJLFD FRUUHFW WH KDQWHUHQ� ZDDUGRRU GH DDQ�
QDPH ZRUGW EHYHVWLJG�

'H]H YHULILFDWLH YDQ GH DDQQDPHV � W�P � EHYHVWLJW GDW GH LQSXWSDUDPHWHUV HQ GH RQGHUOLJJHQGH VWUXF�
WXXU YDQ KHW PRGHO RYHUHHQNRPHQ PHW GH FRQFHSWXHOH EDVLV ]RDOV EHVFKUHYHQ LQ KHW RQGHU]RHNVRQ�
WZHUS� 'H YROOHGLJH GHWDLOV YDQ GH]H FRQWUROH ]LMQ WH YLQGHQ LQ $SSHQGL[ )�

������ 2XWSXW YHULILFDWLH
,Q GH]H SDUDJUDDI ZRUGW GH RXWSXWYHULILFDWLH YDQ KHW VLPXODWLHPRGHO EHVSURNHQ� ZDDUELM GH QDXZNHXULJKHLG
HQ EHWURXZEDDUKHLG YDQ GH PRGHOXLWYRHU ZRUGHQ JHsYDOXHHUG� 'H]H YHULILFDWLH LV HVVHQWLHHO RP WH
EHSDOHQ RI KHW PRGHO GH YHUZDFKWH UHVXOWDWHQ JHQHUHHUW HQ FRUUHFW GH ZHUNHOLMNH SURFHVVHQ ZHHU�
VSLHJHOW GLH KHW VLPXOHHUW� 'H RXWSXWYHULILFDWLH LV XLWJHYRHUG PHW EHKXOS YDQ YHUVFKLOOHQGH PHWKRGHQ�
]RDOV EHVFKUHYHQ LQ $SSHQGL[ ) YDQ KHW RQGHU]RHNVUDSSRUW�

(HQ EHODQJULMNH VWDS LQ GH RXWSXWYHULILFDWLH ZDV GH YHUJHOLMNLQJ YDQ GH JHJHQHUHHUGH GRRUORRSWLMGHQ LQ
KHW PRGHO PHW GH ZHUNHOLMNH GRRUORRSWLMGHQ YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 'H]H YHUJHOLMNLQJ ULFKWWH
]LFK RS KHW YDVWVWHOOHQ YDQ GH PDWH ZDDULQ GH PRGHORXWSXW RYHUHHQNRPW PHW GH ZHUNHOLMNH JHJHYHQV�
+LHUELM LV JHEUXLNJHPDDNW YDQ VWDWLVWLVFKH WRHWVHQ� ZDDURQGHU W�WHVWV� RP WH EHSDOHQ RI GH YHUVFKLOOHQ
WXVVHQ GH JHPRGHOOHHUGH HQ GH ZHUNHOLMNH GRRUORRSWLMGHQ VWDWLVWLVFK VLJQLILFDQW ]LMQ�

'H UHVXOWDWHQ YDQ GH W�WHVWV� ]RDOV EHVSURNHQ LQ $SSHQGL[ )� WRQHQ DDQ GDW YRRU EHSDDOGH SURFHVVWDS�



���� 0RGHO YHULILFDWLH ��

SHQ� ]RDOV ´%HRRUGHOHQ:RR�YHU]RHN´ HQ ´,QWDNHJHVSUHN´� GH S�ZDDUGHQ KRJHU ]LMQ GDQ GH JHEUXLNHOLMNH
GUHPSHO YDQ ����� ZDW VXJJHUHHUW GDW GH PRGHORXWSXW YRRU GH]H VWDSSHQ LQ OLMQ LV PHW GH ZHUNHOLMNH
ZDDUGHQ� (FKWHU� YRRU DQGHUH SURFHVVWDSSHQ� ]RDOV ´=RHNHQ GRFXPHQWHQ´ HQ ´/DNNHQ GRFXPHQWHQ´�
]LMQ GH S�ZDDUGHQ H[WUHHP ODDJ� ZDW ZLMVW RS VLJQLILFDQWH YHUVFKLOOHQ WXVVHQ GH PRGHORXWSXW HQ GH
ZHUNHOLMNH JHJHYHQV�

'H RXWSXWYHULILFDWLH EHYHVWLJW GDW KHW VLPXODWLHPRGHO LQ YHHO JHYDOOHQ UHDOLVWLVFKH HQ QDXZNHXULJH UHVXO�
WDWHQ SURGXFHHUW� PDDU RRN GDW HU JHELHGHQ ]LMQ ZDDU YHUEHWHULQJHQ QRGLJ ]LMQ RP GH EHWURXZEDDUKHLG
YDQ GH PRGHOXLWYRHU WH YHUJURWHQ� 'H YROOHGLJH GHWDLOV HQ UHVXOWDWHQ YDQ GH]H YHULILFDWLH ]LMQ XLWJHEUHLG
JHGRFXPHQWHHUG LQ $SSHQGL[ )�



�
&RQFOXVLH

,Q GLW KRRIGVWXN ZRUGHQ GH FRQFOXVLHV YDQ KHW RQGHU]RHN EHVSURNHQ� +LHUYRRU ]DO HHUVW DQWZRRUG
ZRUGHQ JHJHYHQ RS GH GULH GHHOYUDJHQ ]RDOV GLH LQ KRRIGVWXN � ]LMQ RSJHVWHOG ���������� 9HUYROJHQV
]DO LQ GH WZHHGH SDUDJUDDI DQWZRRUG ZRUGHQ JHJHYHQ RS GH KRRIGYUDDJ YDQ GLW RQGHU]RHN ������

���� &RQFOXVLH GHHOYUDDJ �
+RH YHUORRSW KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV YDQ %=.� ZDW ]LMQ GH ERWWOHQHFNV HQ .3,¶V"

%LM KHW EHDQWZRRUGHQ YDQ GH HHUVWH GHHOYUDDJ LV YDVWJHVWHOG GDW HU LQ GH �ZHWHQVFKDSSHOLMNH� OLWHUDWXXU
JHHQ JHGHWDLOOHHUGH VWXGLHV ]LMQ JHYRQGHQ GLH KHW JHKHOH RSHQEDDUPDNLQJVSURFHV EHKDQGHOHQ� 'LW
JHEUHN DDQ VSHFLILHNH OLWHUDWXXU QRRG]DDNWH HHQ EUHGHUH DQDO\VH� ZDDUELM ZHO HQNHOH JOREDOH EHVFKUL�
MYLQJHQ YDQ YHUVFKLOOHQGH RSHQEDDUPDNLQJVSURFHVVHQ ZHUGHQ JHYRQGHQ� 'H]H EHVFKULMYLQJHQ ERGHQ
HHQ EDVLV� PDDU ZDUHQ RQYROGRHQGH RP KHW YROOHGLJH YHUORRS YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=.
QDXZNHXULJ WH EHVFKULMYHQ�

'DDURP LV LQ GLW RQGHU]RHN ]HOI HHQ RSHQEDDUPDNLQJVSURFHV YDVWJHOHJG� ]RDOV JHwOOXVWUHHUG LQ GH ILJ�
XUHQ ��� HQ ���� 'H]HZHHUJDYHQ ELHGHQ HHQ JHVWUXFWXUHHUG LQ]LFKW LQ KRH KHW:RR�DIKDQGHOLQJVSURFHV
ELM %=. IXQFWLRQHHUW� 8LW GH DQDO\VH EOLMNW GDW KHW DIKDQGHOLQJVSURFHV ELM %=. ]HHU FRPSOH[ LV� PHW YHHO
YHUVFKLOOHQGH VXEVWDSSHQ HQ HHQ EUHHG VFDOD DDQ EHWURNNHQ SHUVRQHQ� 'LW PDDNW KHW SURFHV QLHW DOOHHQ
WLMGURYHQG� PDDU RRN YDWEDDU YRRU NQHOSXQWHQ RS YHUVFKLOOHQGH QLYHDXV�

2P KHW SURFHV KDQWHHUEDDU WH PDNHQ YRRU KHW VLPXODWLHPRGHO� LV KHW FRPSOH[H YHUORRS JHUHGXFHHUG
WRW WLHQ RYHUNRHSHOHQGH VWDSSHQ� +RHZHO GH]H YHUHHQYRXGLJLQJ QRRG]DNHOLMN ZDV YRRU KHW PRGHOOHUHQ�
ZHHUVSLHJHOW KHW QRJ VWHHGV GH EHODQJULMNVWH IDVHQ HQ EHVOLVVLQJVSXQWHQ ELQQHQ KHW SURFHV� 'H]H UH�
GXFWLH VWHOW %=. LQ VWDDW RP JHULFKW YHUEHWHULQJHQ GRRU WH YRHUHQ ]RQGHU KHW ]LFKW WH YHUOLH]HQ RS GH
DOJHKHOH VWUXFWXXU HQ GRHOHQ YDQ KHW :RR�DIKDQGHOLQJVSURFHV�

:DW EHWUHIW GH ERWWOHQHFNV LQ KHW SURFHV� ZHUG XLW GH OLWHUDWXXU YRRUDO KHW ]RHNHQ YDQ GRFXPHQWHQ
DOV HHQ EHODQJULMNH NQHOSXQW JHQRHPG� 'LW ZHUG EHYHVWLJG GRRU GH EHYLQGLQJHQ XLW KHW VLPXODWLHRQ�
GHU]RHN� ZDDULQ EOHHN GDW DOOH VWDSSHQ JHPLGGHOG YHHO WH ODQJ GXUHQ� PDDU GDW PHW QDPH KHW ]RHNHQ
YDQ GRFXPHQWHQ GH JURRWVWH SLHN LQ KHW DDQWDO EHQRGLJGH GDJHQ YHUWRRQW� 1DDVW KHW ]RHNHQ YDQ GRF�
XPHQWHQ ]LMQ RRN KHW ODNNHQ YDQ GRFXPHQWHQ HQ GH OLMQ YDQ JRHGNHXULQJ YRRU GH DIURQGLQJ YDQ HHQ
YHU]RHN JHwGHQWLILFHHUG DOV VLJQLILFDQWH ERWWOHQHFNV ELQQHQ KHW SURFHV�

,Q KHW RQGHU]RHN ]LMQ WZHH EHODQJULMNH .3,¶V YRRU KHW SURFHV JHwGHQWLILFHHUG� GH JHPLGGHOGH GRRUORRS�
WLMG SHU YHU]RHN HQ KHW SHUFHQWDJH YDQ GH YHU]RHNHQ GDW ELQQHQ GH ZHWWHOLMNH WHUPLMQ ZRUGW DIJHKDQGHOG�
'H]H .3,¶V JHYHQ HHQ JRHG EHHOG YDQ GH HIILFLsQWLH HQ HIIHFWLYLWHLW YDQ KHW :RR�DIKDQGHOLQJVSURFHV
HQ YRUPHQ EHODQJULMNH PHHWLQVWUXPHQWHQ YRRU WRHNRPVWLJH YHUEHWHULQJHQ�

��



���� &RQFOXVLH GHHOYUDDJ � ��

���� &RQFOXVLH GHHOYUDDJ �
+RH NDQ %=.PHWD�GDWD JHEUXLNHQ RP GH ERWWOHQHFNV HQ .3,¶V YDQ KHW :RR�DIKDQGHOLQJVSURFHV
WH NZDQWLILFHUHQ"

%LM GH EHDQWZRRUGLQJ YDQ GH WZHHGH GHHOYUDDJ NRPW QDDU YRUHQ GDW KRHZHO HU ZHOLVZDDU PHWDGDWD
ZRUGW YHU]DPHOG LQ KHW V\VWHHP 'LJLGRF� GH]H PRPHQWHHO QLHW DFWLHI ZRUGW LQJH]HW YRRU SURFHVRSWL�
PDOLVDWLH� 'LW ELHGW HFKWHU HHQ JURRW SRWHQWLHHO YRRU YHUEHWHULQJHQ� YRRUDO LQ KHW LGHQWLILFHUHQ HQ NZDQ�
WLILFHUHQ YDQ NQHOSXQWHQ HQ GH HIIHFWLYLWHLW YDQ KHW SURFHV�

*HFRQFOXGHHUG NDQ ZRUGHQ GDW PHWD�GDWD HHQ FUXFLDOH URO NDQ VSHOHQ LQ KHW LQ]LFKWHOLMN PDNHQ YDQ
ERWWOHQHFNV ELQQHQ KHW :RR�DIKDQGHOLQJVSURFHV� 'RRU KHW YDVWOHJJHQ HQ DQDO\VHUHQ YDQ PHWD�GDWD�
]RDOV WLMGVVWHPSHOV HQ ORJEHVWDQGHQ YDQ HONH SURFHVVWDS� NDQ %=. QDXZNHXULJ YDVWVWHOOHQ ZDDU GH
JURRWVWH YHUWUDJLQJHQ RSWUHGHQ� 5HOHYDQWH PHWD�GDWD RPYDW RQGHU DQGHUH�

� 7LMGVVWHPSHOV YRRU HONH SURFHVVWDS� 'H]H GDWD PDDNW KHW PRJHOLMN RP GH H[DFWH GXXU YDQ HONH
SURFHVVWDS WH PHWHQ� 'RRU HHQ V\VWHPDWLVFKH DQDO\VH YDQ GH]H WLMGVJHJHYHQV NDQ %=. LGHQWL�
ILFHUHQ ZHONH VWDSSHQ VWUXFWXUHHO ODQJHU GXUHQ GDQ JHSODQG� ZDW ZLMVW RS SRWHQWLsOH ERWWOHQHFNV
GLH YHUEHWHULQJ EHKRHYHQ�

� )UHTXHQWLH YDQ WHUXJNRSSHOLQJHQ HQ KHUKDDOGH VWDSSHQ� 0HWD�GDWD NDQ LQ]LFKW JHYHQ LQ GH
IUHTXHQWLH ZDDUPHH EHSDDOGH VWDSSHQ RSQLHXZ PRHWHQ ZRUGHQ GRRUORSHQ� +HUKDOLQJHQ NXQ�
QHQ ZLM]HQ RS LQHIILFLsQWLHV� ]RDOV RQYROOHGLJH GRFXPHQWDWLH RI JHEUHNNLJH DIVWHPPLQJ WXVVHQ
EHWURNNHQ SDUWLMHQ� GLH YHUWUDJLQJHQ YHURRU]DNHQ�

'DDUQDDVW ELHGW PHWD�GDWD HHQZDDUGHYRO LQVWUXPHQW RP GH SUHVWDWLHV YDQ KHW:RR�DIKDQGHOLQJVSURFHV
WH NZDQWLILFHUHQ DDQ GH KDQG YDQ YHUVFKLOOHQGH .H\ 3HUIRUPDQFH ,QGLFDWRUV �.3,¶V�� (QNHOH FUXFLDOH
.3,¶V GLH GRRU PHWD�GDWD NXQQHQ ZRUGHQ JHPRQLWRUG ]LMQ�

� *HPLGGHOGH GRRUORRSWLMG SHU YHU]RHN� 'RRU PLGGHO YDQ GH DQDO\VH YDQ WLMGVVWHPSHOV NDQ GH
JHPLGGHOGH WLMG YDQ EHJLQ WRW HLQG YDQ HHQ :RR�YHU]RHN QDXZNHXULJ ZRUGHQ EHUHNHQG� 'LW VWHOW
%=. LQ VWDDW RP WH EHRRUGHOHQ RI GH SURFHVGRHOVWHOOLQJHQ YRRU GRRUORRSWLMGHQ ZRUGHQ JHKDDOG
HQ RP YHUEHWHULQJHQ GRRU WH YRHUHQ LQGLHQ QRGLJ�

� 3HUFHQWDJH YHU]RHNHQ ELQQHQ GH ZHWWHOLMNH WHUPLMQ DIJHKDQGHOG� 0HWD�GDWD PDDNW KHW PR�
JHOLMN RP WH EHUHNHQHQ ZHON SHUFHQWDJH YDQ GH YHU]RHNHQ ELQQHQ GH ZHWWHOLMNH WHUPLMQ LV DIJH�
KDQGHOG� 'LW ELHGW LQ]LFKW LQ GH QDOHYLQJ YDQ GH ZHWWHOLMNH YHUSOLFKWLQJHQ�

� $DQWDO HQ GXXU YDQ YHUWUDJLQJHQ� 'H DQDO\VH YDQ PHWD�GDWD NDQ RRN LQ]LFKW JHYHQ LQ KHW DDQWDO
YHUWUDJLQJHQ HQ GH JHPLGGHOGH GXXU GDDUYDQ ELQQHQ KHW SURFHV� 'LW PDDNW KHW PRJHOLMN RP VSHF�
LILHNH VWDSSHQ WH LGHQWLILFHUHQ GLH H[WUD DDQGDFKW QRGLJ KHEEHQ RP YHUWUDJLQJHQ WH PLQLPDOLVHUHQ
HQ GH DOJHKHOH GRRUORRSWLMG WH YHUNRUWHQ�

0HWD�GDWD ELHGW %=. HHQ NUDFKWLJ LQVWUXPHQW RP ]RZHO GH ERWWOHQHFNV DOV GH .3,¶V YDQ KHW :RR�
DIKDQGHOLQJVSURFHV WH NZDQWLILFHUHQ HQ WH PRQLWRUHQ� 'RRU KHW V\VWHPDWLVFK YHU]DPHOHQ HQ DQDO\�
VHUHQ YDQ GH]H GDWD NDQ %=. GH HIILFLsQWLH YDQ KHW SURFHV DDQ]LHQOLMN YHUEHWHUHQ� GRRU NQHOSXQWHQ
RS WH VSRUHQ HQ GH QDOHYLQJ YDQ GH JHVWHOGH .3,¶V WH ZDDUERUJHQ� 'LW VWHOW %=. LQ VWDDW RP JHULFKWH
YHUEHWHULQJHQ GRRU WH YRHUHQ HQ GH DOJHKHOH SUHVWDWLHV YDQ KHW :RR�DIKDQGHOLQJVSURFHV WH RSWLPDOLV�
HUHQ� ZDDUGRRU KHW PRJHOLMN ZRUGW RP DDQ GH ZHWWHOLMNH WHUPLMQHQ WH YROGRHQ HQ GH NZDOLWHLW YDQ GH
GLHQVWYHUOHQLQJ WH YHUKRJHQ�

���� &RQFOXVLH GHHOYUDDJ �
+RH PRHW GH GLJLWDOH ZHUNRPJHYLQJ HU LQ GH WRHNRPVW XLW]LHQ RP GH WHUPLMQHQ YDQ KHW :RR�
DIKDQGHOLQJVSURFHV EHWHU WH NXQQHQ KDOHQ"

+HW RQGHU]RHN LGHQWLILFHHUW HQNHOH NHUQSXQWHQ HQ DDQEHYHOLQJHQ YRRU GH WRHNRPVWLJH GLJLWDOH ZHUNRPJHY�
LQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=.� 2P GH JHVWHOGH WHUPLMQHQ EHWHU WH NXQQHQ KDOHQ� PRHWHQ
YHUVFKLOOHQGH DVSHFWHQ YDQ GH GLJLWDOH ZHUNRPJHYLQJ ZRUGHQ YHUEHWHUG HQ JHRSWLPDOLVHHUG�'H KXLGLJH



���� &RQFOXVLH KRRIGYUDDJ ��

GLJLWDOH ZHUNRPJHYLQJ YHUWRRQW EHSHUNLQJHQ� YRRUDO LQ KHW EHKHUHQ HQ YHUZHUNHQ YDQ JURWH KRHYHHO�
KHGHQ GRFXPHQWHQ� 'H EHODQJULMNVWH DDQEHYHOLQJHQ XLW KHW RQGHU]RHN YRRU GH WRHNRPVWLJH GLJLWDOH
ZHUNRPJHYLQJ ]LMQ�

� &HQWUDOLVDWLH YDQ GRFXPHQWHQ HQ PHWD�GDWD� +HW :RR�DIKDQGHOLQJVSURFHV ]RX JHEDDW ]LMQ ELM
HHQ FHQWUDOH RSVODJ HQ EHKHHU YDQ GRFXPHQWHQ HQ PHWD�GDWD� 'LW VWHOW PHGHZHUNHUV LQ VWDDW RP
VQHOOHU HQ HIILFLsQWHU WRHJDQJ WH NULMJHQ WRW GH EHQRGLJGH LQIRUPDWLH� 'RRU GRFXPHQWHQ HQ PHWD�
GDWD LQ HHQ JHFHQWUDOLVHHUG V\VWHHP WH EHKHUHQ� NXQQHQ YHUWUDJLQJHQ GLH ZRUGHQ YHURRU]DDNW
GRRU KHW ]RHNHQ QDDU LQIRUPDWLH ZRUGHQ JHPLQLPDOLVHHUG�

� *HDXWRPDWLVHHUGH SURFHVVHQ� $XWRPDWLVHULQJ YDQ URXWLQHPDWLJH WDNHQ� ]RDOV GRFXPHQWYHU�
ZHUNLQJ HQ KHW DIKDQGHOHQ YDQ VWDQGDDUGSURFHGXUHV� ]RX HHQ VLJQLILFDQWH LPSDFW KHEEHQ RS
KHW YHUNRUWHQ YDQ GRRUORRSWLMGHQ� +HW UDSSRUW VXJJHUHHUW GDW GRRU EHSDDOGH UHSHWLWLHYH WDNHQ
WH DXWRPDWLVHUHQ� PHGHZHUNHUV ]LFK NXQQHQ FRQFHQWUHUHQ RS PHHU FRPSOH[H HQ ZDDUGHYROOH
DFWLYLWHLWHQ�

� 7UDLQLQJ HQ RQGHUVWHXQLQJ� 'H HIIHFWLYLWHLW YDQ GH GLJLWDOH ZHUNRPJHYLQJ LV DIKDQNHOLMN YDQ KRH
JRHG PHGHZHUNHUV ]LMQ JHWUDLQG LQ KHW JHEUXLN YDQ GH EHVFKLNEDUH V\VWHPHQ� +HW UDSSRUW ZLMVW RS
GH QRRG]DDN YDQ FRQWLQXH WUDLQLQJ HQ RQGHUVWHXQLQJ RP HUYRRU WH ]RUJHQ GDW DOOH PHGHZHUNHUV
RSWLPDDO JHEUXLN NXQQHQ PDNHQ YDQ GH QLHXZH WRROV HQ SURFHVVHQ�

� 6DPHQZHUNHQ LQ GRFXPHQWHQ� 2P GH VDPHQZHUNLQJ WXVVHQ YHUVFKLOOHQGH DIGHOLQJHQ HQ EH�
WURNNHQHQ WH YHUEHWHUHQ� PRHW GH WRHNRPVWLJH ZHUNRPJHYLQJ EHVFKLNNHQ RYHU GLJLWDOH ZHUNUXLPWHV
GLH QDDGOR]H FRPPXQLFDWLH HQ VDPHQZHUNLQJ PRJHOLMN PDNHQ� 'H]H ZHUNUXLPWHV PRHWHQ LQWH�
JUHUHQ PHW KHW '06 HQ DQGHUH UHOHYDQWH V\VWHPHQ� ]RGDW DOOH EHWURNNHQHQ WRHJDQJ KHEEHQ WRW
GH]HOIGH XS�WR�GDWH LQIRUPDWLH HQ HIILFLsQW NXQQHQ VDPHQZHUNHQ�

'H]H DDQSDVVLQJHQ NXQQHQ HHQ EHJLQ ]LMQ YDQ HHQ YHUDQGHULQJ YDQ GHGLJLWDOH ZHUNRPJHYLQJ� ]RGDW
DPEWHQDUHQ ZHO LQ VWDDW ]LMQ RP GH WHUPLMQHQ WH KDOHQ� (FKWHU LV RRN GXLGHOLMN JHZRUGHQ LQ KHW RQGHU�
]RHN GDW HQNHO DDQSDVVLQJHQ LQ GH GLJLWDOH ZHUNRPJHYLQJ QLHW JHQRHJ ]XOOHQ ]LMQ� (U ]DO RRN PRHWHQ
ZRUGHQ JHNHNHQ QDDU GH QRRG]DDN YDQ VRPPLJH SURFHVVWDSSHQ ]RDOV GH JRHGNHXULQJ YDQ DOOH SHU�
VRQHQ LQ ´GH /LMQ´ HQ GH ]LHQVZLM]HQ� $OOHHQ HHQ FRPELQDWLH YDQ YHUEHWHUGH GLJLWDOH RPJHYLQJ HQ
VWUXFWXUHOH DDQSDVVLQJHQ LQ KHW SURFHVYHUORRS NXQQHQ HUYRRU ]RUJHQ GDW DPEWHQDUHQ LQ GH WRHNRPVW
ZHO ELQQHQ GH JHVWHOGH WHUPLMQHQ NXQQHQ KDQGHOHQ ELM HHQ :RR�YHU]RHN�

���� &RQFOXVLH KRRIGYUDDJ
+RH PRHW GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPEWHQDUHQ LQ GH WRHNRPVW ZRUGHQ YRUPJHJHYHQ RP
KHW :RR�DIKDQGHOLQJVSURFHV YDQ %=. WH EHYRUGHUHQ"

2PKHW:RR�DIKDQGHOLQJVSURFHV YDQ %=. WH YHUEHWHUHQ� LV HHQ JRHG RQWZRUSHQ GLJLWDOH ZHUNRPJHYLQJ
YDQ FUXFLDDO EHODQJ� +HW RQGHU]RHN KHHIW DDQJHWRRQG GDW GH KXLGLJH XLWGDJLQJHQ� ]RDOV ODQJH GRRU�
ORRSWLMGHQ HQ LQHIILFLsQWLHV LQ EHSDDOGH SURFHVVWDSSHQ� NXQQHQ ZRUGHQ DDQJHSDNW GRRU HHQ RPJHY�
LQJ GLH VSHFLILHN LV LQJHULFKW RP GH ZRUNIORZ WH RSWLPDOLVHUHQ� PHWD�GDWD HIIHFWLHI WH EHQXWWHQ� HQ
DPEWHQDUHQ RSWLPDDO WH RQGHUVWHXQHQ LQ KXQ ZHUN]DDPKHGHQ�

(HQ YDQ GH EHODQJULMNVWH YHUEHWHULQJHQ GLH GH GLJLWDOH ZHUNRPJHYLQJ PRHW ELHGHQ� LV KHW DFWLHYH JH�
EUXLN YDQ PHWD�GDWD� 'RRU WLMGVVWHPSHOV� ORJEHVWDQGHQ HQ DQGHUH UHOHYDQWH JHJHYHQV V\VWHPDWLVFK
YDVW WH OHJJHQ HQ WH DQDO\VHUHQ� NXQQHQ NQHOSXQWHQ LQ KHW SURFHV YURHJWLMGLJ ZRUGHQ JHwGHQWLILFHHUG�
'LW PDDNW KHW PRJHOLMN RP JHULFKW LQ WH JULMSHQ HQ YHUWUDJLQJHQ WH PLQLPDOLVHUHQ� ZDW GLUHFW ELMGUDDJW
DDQ KHW YHUNRUWHQ YDQ GRRUORRSWLMGHQ�

'DDUQDDVW PRHW GH GLJLWDOH ZHUNRPJHYLQJ GH ZRUNIORZ YDQ KHW :RR�DIKDQGHOLQJVSURFHV VWURRPOLMQHQ�
'LW NDQ ZRUGHQ EHUHLNW GRRU KHW SURFHV YLVXHHO RYHU]LFKWHOLMNHU WH PDNHQ� ELMYRRUEHHOG YLD HHQ GDVK�
ERDUG GDW LQ ppQ RRJRSVODJ LQ]LFKW ELHGW LQ GH VWDWXV YDQ HHQ YHU]RHN� GH GRRUORRSWLMGHQ SHU VWDS� HQ
PRJHOLMNH NQHOSXQWHQ� 'H]H IXQFWLRQDOLWHLWHQ VWHOOHQ DPEWHQDUHQ LQ VWDDW RP HIILFLsQWHU WH ZHUNHQ HQ
VQHOOHU EHVOLVVLQJHQ WH QHPHQ�



���� &RQFOXVLH KRRIGYUDDJ ��

*H]LHQ GH FRPSOH[LWHLW YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=.� ZDDULQ YHHO YHUVFKLOOHQGH VWDSSHQ
HQ EHWURNNHQ SHUVRQHQ HHQ URO VSHOHQ� PRHW GH GLJLWDOH ZHUNRPJHYLQJ RRN VDPHQZHUNLQJ EHYRUGHUHQ�
'LW NDQ ZRUGHQ JHUHDOLVHHUG GRRU JH]DPHQOLMNH ZHUNUXLPWHV� JHDXWRPDWLVHHUGH WHUXJNRSSHOLQJHQ HQ
EHWHU GRFXPHQWEHKHHU� GLH KHW GHOHQ YDQ LQIRUPDWLH HQ VDPHQZHUNLQJ DDQ GRFXPHQWHQ YHUJHPDNNH�
OLMNHQ�

$XWRPDWLVHULQJ VSHHOW RRN HHQ EHODQJULMNH URO LQ GH YHUEHWHULQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 'H
GLJLWDOH ZHUNRPJHYLQJ PRHW PRJHOLMNKHGHQ ELHGHQ YRRU GH DXWRPDWLVHULQJ YDQ URXWLQHWDNHQ� YRRUDO LQ
GH GRFXPHQWYHUZHUNLQJVIDVHQ ]RDOV KHW ]RHNHQ� VHOHFWHUHQ HQ ODNNHQ YDQ GRFXPHQWHQ� 'RRU PLGGHO
YDQ $, HQ PDFKLQH OHDUQLQJ NXQQHQ GH]H WDNHQ VQHOOHU HQ QDXZNHXULJHU ZRUGHQ XLWJHYRHUG� ZDW QLHW
DOOHHQ GH GRRUORRSWLMGHQ YHUNRUW PDDU RRN GH NDQV RS PHQVHOLMNH IRXWHQ YHUPLQGHUW�

7RW VORW PRHW GH GLJLWDOH ZHUNRPJHYLQJ IOH[LEHO ]LMQ HQ HHQYRXGLJ NXQQHQ ZRUGHQ DDQJHSDVW DDQ YH�
UDQGHUHQGH HLVHQ HQ UHJHOJHYLQJ� (HQ PRGXODLU RSJHERXZGH ZHUNRPJHYLQJ PDDNW KHW PRJHOLMN RP
VQHO QLHXZH IXQFWLHV HQ YHUEHWHULQJHQ WH LPSOHPHQWHUHQ� ]RQGHU GDW KHW KHOH V\VWHHP LQJULMSHQG KRHIW
WH ZRUGHQ DDQJHSDVW�



�
'LVFXVVLH HQ DDQEHYHOLQJHQ

,Q GLW ODDWVWH KRRIGVWXN ZRUGW HHQ EHODQJULMN GHHO YDQ KHW RQGHU]RHN EHVSURNHQ� GH GLVFXVVLH RYHU GH
EHSHUNLQJHQ YDQ KHW RQGHU]RHN� 'LW ]DO JHGDDQ ZRUGHQ GRRU WH UHIOHFWHUHQ RS GH PHWKRGRORJLVFKH
NHX]HV ������ GH PRGHOOHHUNHX]HV ����� HQ RS KHW SURFHV� 1DDVW GH GLVFXVVLH ]XOOHQ RS EDVLV YDQ GH
FRQFOXVLHV XLW KRRIGVWXN � DDQEHYHOLQJHQ ZRUGHQ JHGDDQ YRRU KHW PLQLVWHULH HQ DFDGHPLFL�

���� 0HWKRGRORJLVFKH NHX]HV
+HW RQGHU]RHN QDDU KHW :RR�DIKDQGHOLQJVSURFHV ELM %=. KHHIW JHEUXLNJHPDDNW YDQ HHQ FRPELQDWLH
YDQ OLWHUDWXXURQGHU]RHN� LQWHUYLHZV PHW EHWURNNHQHQ� HQ HHQ VLPXODWLHPRGHO RP GH KXLGLJH VLWXDWLH WH
DQDO\VHUHQ HQ PRJHOLMNH YHUEHWHULQJHQ YRRU WH VWHOOHQ� +RHZHO GH]H PHWKRGHQ ZDDUGHYROOH LQ]LFKWHQ
KHEEHQ RSJHOHYHUG� LV KHW RRN EHODQJULMN RP NULWLVFK WH UHIOHFWHUHQ RS KXQ EHSHUNLQJHQ HQ GH LPSDFW
GDDUYDQ RS GH UHVXOWDWHQ YDQ KHW RQGHU]RHN�

+HW OLWHUDWXXURQGHU]RHN YRUPGH GH EDVLV YRRU KHW EHJULMSHQ YDQ RSHQEDDUPDNLQJVSURFHVVHQ HQ KHW
LGHQWLILFHUHQ YDQ NQHOSXQWHQ GLH LQ YHUJHOLMNEDUH DGPLQLVWUDWLHYH SURFHVVHQ RSWUHGHQ� (HQ EHODQJULMNH
XLWGDJLQJ KLHUELM ZDV KHW JHEUHN DDQ VSHFLILHN ZHWHQVFKDSSHOLMN RQGHU]RHN QDDU KHW DIKDQGHOLQJVSUR�
FHV ELQQHQ %=.� +LHUGRRU LV GH KHW OLWHUDWXXURQGHU]RHN YRRUQDPHOLMN JHEDVHHUG RS EUHGHUH VWXGLHV
QDDU RSHQEDDUPDNLQJVSURFHVVHQ HQ SURFHVPDQDJHPHQW� ZDW PRJHOLMN QLHW YROOHGLJ UHFKW GRHW DDQ GH
XQLHNH NHQPHUNHQ YDQ KHW :RR�SURFHV ELM %=.� 'DDUQDDVW ZDV GH OLWHUDWXXU GLH ZHUG JHUDDGSOHHJG
YDDN JHULFKW RS DOJHPHQH SULQFLSHV YDQ SURFHVRSWLPDOLVDWLH HQ PLQGHU RS GH VSHFLILHNH MXULGLVFKH
HQ RUJDQLVDWRULVFKH XLWGDJLQJHQ YDQ RSHQEDDUPDNLQJ RQGHU GH :RR� 'LW NDQ KHEEHQ JHOHLG WRW HHQ
EHSHUNWH WRHSDVVLQJ YDQ GH JHYRQGHQ LQ]LFKWHQ RS GH VSHFLILHNH SUREOHPHQ GLH ]LFK YRRUGRHQ ELM
%=.� 'HVRQGDQNV ERRG KHW OLWHUDWXXURQGHU]RHN HHQ QXWWLJ NDGHU YRRU KHW LGHQWLILFHUHQ YDQ PRJHOLMNH
NQHOSXQWHQ HQ KHW IRUPXOHUHQ YDQ YHUEHWHULQJVYRRUVWHOOHQ�

'H LQWHUYLHZV PHW EHWURNNHQHQ ELQQHQ %=. ZDUHQ HHQ EHODQJULMNH EURQ YDQ FRQWH[WVSHFLILHNH LQIRU�
PDWLH HQ KLHOSHQ ELM KHW EHJULMSHQ YDQ GH GDJHOLMNVH SUDNWLMN YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 'RRU
JHVSUHNNHQ WH YRHUHQ PHW YHUVFKLOOHQGH VWDNHKROGHUV� ]RDOV EHOHLGVPHGHZHUNHUV� MXULGLVFKH H[SHUWV
HQ :RR�UHJLVVHXUV� ZHUG HHQ JHGHWDLOOHHUG EHHOG YHUNUHJHQ YDQ GH XLWGDJLQJHQ HQ LQHIILFLsQWLHV ELQ�
QHQ KHW SURFHV� (FKWHU� LQWHUYLHZV EUHQJHQ RRN VXEMHFWLYLWHLW PHW ]LFK PHH� ]RZHO LQ GH PDQLHU ZDDURS
YUDJHQ ZRUGHQ JHVWHOG DOV LQ KRH DQWZRRUGHQ ZRUGHQ JHwQWHUSUHWHHUG�

(HQ EHSHUNLQJ YDQ GH LQWHUYLHZPHWKRGH ZDV GH PRJHOLMNH YHUWHNHQLQJ GRRU GH SHUVRRQOLMNH SHUVSHF�
WLHYHQ HQ HUYDULQJHQ YDQ GH JHwQWHUYLHZGHQ� 'LW NDQ KHEEHQ JHOHLG WRW HHQ RYHU� RI RQGHUZDDUGHULQJ
YDQ EHSDDOGH NQHOSXQWHQ ELQQHQ KHW SURFHV� %RYHQGLHQ ZDV KHW DDQWDO LQWHUYLHZV EHSHUNW� ZDW GH UHS�
UHVHQWDWLYLWHLW YDQ GH EHYLQGLQJHQ NDQ EHwQYORHGHQ� +HW LV PRJHOLMN GDW EHODQJULMNH LQ]LFKWHQ RYHU KHW
SURFHV ]LMQ JHPLVW GRRU GH VHOHFWLH YDQ JHwQWHUYLHZGHQ� RI GDW GH HUYDULQJHQ YDQ HHQ EHSHUNWH JURHS
QLHW YROOHGLJ UHSUHVHQWDWLHI ]LMQ YRRU GH JHKHOH RUJDQLVDWLH�

+HW VLPXODWLHPRGHO ZDV HHQ GRHOWUHIIHQG LQVWUXPHQW RP GH G\QDPLHN YDQ KHW :RR�DIKDQGHOLQJVSURFHV
WH DQDO\VHUHQ HQ YHUVFKLOOHQGH VFHQDULR¶V WH YHUNHQQHQ� 'RRU KHW PRGHO NRQGHQ GH GRRUORRSWLMGHQ YDQ
YHUVFKLOOHQGH SURFHVVWDSSHQ ZRUGHQ JHDQDO\VHHUG HQ ZHUGHQ ERWWOHQHFNV JHwGHQWLILFHHUG� 'H NHX]H

��



���� 0RGHOOHHU NHX]HV ��

RP KHW SURFHV WH PRGHOOHUHQ DOV HHQ OLQHDLUH UHHNV VWDSSHQ ZDV HFKWHU ]RZHO HHQ VWHUNWH DOV HHQ
EHSHUNLQJ� +RHZHO KHW PRGHO LQ]LFKW JDI LQ GH DOJHPHQH GRRUVWURPLQJ YDQ KHW SURFHV� GHHG GH YHUHHQ�
YRXGLJLQJ PRJHOLMN JHHQ UHFKW DDQ GH LWHUDWLHYH HQ FRPSOH[H DDUG YDQ KHW :RR�DIKDQGHOLQJVSURFHV LQ
GH SUDNWLMN�

(HQ DQGHUH EHODQJULMNH EHSHUNLQJ YDQ KHW VLPXODWLHPRGHO ZDV GH DDQQDPHV GLH ZHUGHQ JHPDDNW RYHU
GH YHUGHOLQJ YDQ GRRUORRSWLMGHQ HQ GH YROJRUGH YDQ SURFHVVWDSSHQ� +RHZHO GH]H DDQQDPHV ZHU�
GHQ JHEDVHHUG RS �EHSHUNWH� EHVFKLNEDUH GDWD HQ JHYDOLGHHUG PHW H[SHUWLQ]LFKWHQ� EHVWDDW KHW ULVLFR
GDW ]H QLHW YROOHGLJ UHSUHVHQWDWLHI ]LMQ YRRU GH ZHUNHOLMNH YDULDELOLWHLW ELQQHQ KHW SURFHV� 7RW VORW ZDV
HHQ JURWH XLWGDJLQJ ELM KHW JHEUXLN YDQ KHW VLPXODWLHPRGHO KHW EDODQFHUHQ YDQ PRGHOFRPSOH[LWHLW HQ
JHEUXLNVYULHQGHOLMNKHLG� (HQ PHHU JHGHWDLOOHHUG PRGHO ]RX PRJHOLMN PHHU DFFXUDWH UHVXOWDWHQ RSOHY�
HUHQ� PDDU ]RX RRN GH LQWHUSUHWDWLH YDQ GH UHVXOWDWHQ EHPRHLOLMNHQ HQ PHHU FRPSOH[H GDWD YHUHLVHQ
GLH QX QLHW EHVFKLNEDDU ZDV� 'H NHX]H YRRU HHQ HHQYRXGLJHU PRGHO PDDNWH KHW PRJHOLMN RP GH EH�
ODQJULMNVWH G\QDPLHNHQ WH DQDO\VHUHQ� PDDU EHSHUNWH RRN GH PRJHOLMNKHLG RP DOOH QXDQFHV YDQ KHW
:RR�DIKDQGHOLQJVSURFHV YDVW WH OHJJHQ�

���� 0RGHOOHHU NHX]HV
%LM KHW RQWZLNNHOHQ YDQ KHW VLPXODWLHPRGHO YRRU KHW :RR�DIKDQGHOLQJVSURFHV ELM %=. ]LMQ YHUVFKLOOHQGH
PRGHOOHHUNHX]HV JHPDDNW GLH YDQ LQYORHG ]LMQ RS GH UHVXOWDWHQ HQ FRQFOXVLHV YDQ GLW RQGHU]RHN� 'H]H
NHX]HV� GLH YDULsUHQ YDQ GH YHUHHQYRXGLJLQJ YDQ KHW SURFHV WRW GH YHUGHOLQJ YDQ GRRUORRSWLMGHQ� ]LMQ
QRRG]DNHOLMN RP HHQ FRPSOH[ V\VWHHP ]RDOV KHW :RR�SURFHV WH PRGHOOHUHQ� (FKWHU� HONH NHX]H KHHIW
LPSOLFDWLHV YRRU GH EHWURXZEDDUKHLG HQ JHQHUDOLVHHUEDDUKHLG YDQ GH XLWNRPVWHQ� ,Q GH]H SDUDJUDDI
ZRUGW NULWLVFK JHUHIOHFWHHUG RS GH EHODQJULMNVWH PRGHOOHHUNHX]HV HQ KXQ LPSDFW RS GH RQGHU]RHNVUH�
VXOWDWHQ�

'H PHWKRGRORJLVFKH DDQSDN YDQ KHW RQGHU]RHN NHQGH HQNHOH VWHUNH SXQWHQ� ]RDOV KHW JHEUXLN YDQ
VLPXODWLHV RP GH G\QDPLHN YDQ KHW :RR�DIKDQGHOLQJVSURFHV WH RQGHU]RHNHQ� +HW JHEUXLN YDQ PHWD�
GDWD XLW 'LJL'RF DOV EDVLV YRRU GH]H VLPXODWLHV OHYHUGH ZDDUGHYROOH LQ]LFKWHQ RS LQ GH SUHVWDWLHV YDQ
GH YHUVFKLOOHQGH SURFHVVWDSSHQ� 7RFK URHSW GH NHX]H RP KHW SURFHV WH PRGHOOHUHQ DOV HHQ OLQHDLU
V\VWHHP YUDJHQ RS� 9HHO DGPLQLVWUDWLHYH SURFHVVHQ� HQ ]HNHU KHW :RR�DIKDQGHOLQJVSURFHV� NHQQHQ
HHQ KRJH PDWH YDQ LWHUDWLH HQ WHUXJNRSSHOLQJ� DVSHFWHQ GLH LQ HHQ OLQHDLU PRGHO PRJHOLMN RQYROGRHQGH
ZRUGHQ JHUHSUHVHQWHHUG� 'H EHWURXZEDDUKHLG YDQ GH UHVXOWDWHQ YDQ GH VLPXODWLHV LV KLHUGRRU PRJHOLMN
EHwQYORHG� ZDW YDQ LQYORHG NDQ ]LMQ RS GH JHQHUDOLVHHUEDDUKHLG YDQ GH EHYLQGLQJHQ QDDU GH ZHUNHOLMNH
VLWXDWLH ELQQHQ %=.�

(HQ YDQ GH EHODQJULMNVWH PRGHOOHHUNHX]HV ZDV GH YHUHHQYRXGLJLQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV
WRW HHQ OLQHDLU PRGHO PHW WLHQ RYHUNRHSHOHQGH SURFHVVWDSSHQ� 'LW ZDV QRRG]DNHOLMN RP KHW PRGHO EH�
KHHUVEDDU HQ EHJULMSHOLMN WH PDNHQ� YRRUDO JH]LHQ GH FRPSOH[LWHLW YDQ KHW YROOHGLJH SURFHV PHW ]LMQ YHOH
LQWHUDFWLHV HQ LWHUDWLHYH VWDSSHQ� +RHZHO GH]H YHUHHQYRXGLJLQJ KHW PRJHOLMN PDDNWH RP GH KRRIGOLM�
QHQ YDQ KHW SURFHV WH DQDO\VHUHQ HQ EHODQJULMNH NQHOSXQWHQ WH LGHQWLILFHUHQ� EUHQJW KHW RRN EHSHUNLQ�
JHQ PHW ]LFK PHH� ,Q GH ZHUNHOLMNKHLG LV KHW :RR�SURFHV ELM %=. QLHW VWULNW OLQHDLU HQ ]LMQ HU WDO YDQ
WHUXJNRSSHOLQJVOXVVHQ� SDUDOOHOOH SURFHVVHQ HQ DIKDQNHOLMNKHGHQ WXVVHQ YHUVFKLOOHQGH VWDSSHQ� 'RRU
GH]H FRPSOH[LWHLW WH UHGXFHUHQ� EHVWDDW KHW ULVLFR GDW EHODQJULMNH QXDQFHV HQ ERWWOHQHFNV RYHU KHW
KRRIG ZRUGHQ JH]LHQ� %LMYRRUEHHOG� LWHUDWLHYH VWDSSHQ ]RDOV KHUEHRRUGHOLQJHQ RI DDQYXOOHQGH GRFX�
PHQWYHU]RHNHQ� GLH LQ GH UHDOLWHLW HHQ DDQ]LHQOLMNH LPSDFW NXQQHQ KHEEHQ RS GH GRRUORRSWLMG� ]LMQ LQ
KHW PRGHO PRJHOLMN QLHW YROOHGLJ WRW KXQ UHFKW JHNRPHQ� 'LW NDQ OHLGHQ WRW HHQ RQGHUVFKDWWLQJ YDQ GH
ZHUNHOLMNH GRRUORRSWLMG HQ GH YDULDELOLWHLW ELQQHQ KHW SURFHV�

(HQ DQGHUH FUXFLDOH PRGHOOHHUNHX]H EHWURI GH NHX]H YRRU HHQ GULHKRHNVYHUGHOLQJ RP GH GRRUORRS�
WLMGHQ YDQ GH SURFHVVWDSSHQ WH PRGHOOHUHQ� 'H GULHKRHNVYHUGHOLQJ� PHW ]LMQ SDUDPHWHUV YRRU PLQLPDOH
ZDDUGH� PRGXV HQ PD[LPDOH ZDDUGH� ELHGW HHQ HHQYRXGLJH HQ LQWXwWLHYH PDQLHU RP GH YDULDELOLWHLW
YDQ GRRUORRSWLMGHQ WH PRGHOOHUHQ� +HW LV PHW QDPH QXWWLJ LQ VLWXDWLHV ZDDU HU EHSHUNWH GDWD EHVFKLN�
EDDU ]LMQ� ZDW LQ GLW JHYDO KHW JHYDO ZDV� +RHZHO GH GULHKRHNVYHUGHOLQJ HHQ SUDJPDWLVFKH NHX]H LV�
]LMQ HU RRN QDGHOHQ YHUERQGHQ DDQ GH]H DDQSDN� 'H GULHKRHNVYHUGHOLQJ YHURQGHUVWHOW GDW GH PHHVW
ZDDUVFKLMQOLMNH GRRUORRSWLMG �GH PRGXV� YDNHU YRRUNRPW GDQ DQGHUH ZDDUGHQ� HQ GDW GH ZDDUGHQ V\P�



���� 3URFHVYHUORRS ��

PHWULVFK QDDU EHLGH ]LMGHQ DIQHPHQ� ,Q GH SUDNWLMN OLMNW KHW HFKWHW ORJLVFKHU GDW GRRUORRSWLMGHQ PHHU
FRPSOH[H GLVWULEXWLHV YROJHQ� ]RDOV HHQ QRUPDOH RI ORJ�QRUPDOH YHUGHOLQJ� YRRUDO LQ SURFHVVHQ ZDDU
RQYHUZDFKWH YHUWUDJLQJHQ RI SLHNHQ LQ ZHUNGUXN RSWUHGHQ� +HW JHEUXLN YDQ HHQ GULHKRHNVYHUGHOLQJ
NDQ GDDUGRRU GH ZHUNHOLMNH VSUHLGLQJ HQ KHW JHGUDJ YDQ GRRUORRSWLMGHQ RQYROGRHQGH ZHHUJHYHQ� ZDW
GH QDXZNHXULJKHLG YDQ GH PRGHOUHVXOWDWHQ NDQ EHwQYORHGHQ�

(HQ DQGHU PHWKRGRORJLVFK DVSHFW GDW DDQGDFKW YHUGLHQW� LV GH ZLM]H ZDDURS GH YDOLGLWHLW YDQ GH PRG�
HODDQQDPHV ZHUG JHWHVW� 'H JHSDDUGH W�WHVWHQ GLH ZHUGHQ XLWJHYRHUG RP GH QDXZNHXULJKHLG YDQ GH
PRGHOXLWYRHU WH YHULILsUHQ� JDYHQ JHPHQJGH UHVXOWDWHQ� 'LW VXJJHUHHUW GDW KRHZHO KHW PRGHO HQNHOH
YDQ GH ZHUNHOLMNH SURFHVVWDSSHQ QDXZNHXULJ NDQ QDERRWVHQ� HU RRN VLJQLILFDQWH DIZLMNLQJHQ ]LMQ� PHW
QDPH LQ GH VWDSSHQ PHW JURWH FRPSOH[LWHLW RI YDULDELOLWHLW ]RDOV KHW ]RHNHQ QDDU HQ ODNNHQ YDQ GRFX�
PHQWHQ� 'LW URHSW GH YUDDJ RS RI YHUGHUH NDOLEUDWLH RI HHQ KHU]LHQLQJ YDQ KHW PRGHO QRGLJ ]RX ]LMQ RP
GH UHSUHVHQWDWLYLWHLW WH YHUEHWHUHQ�

,Q WRHNRPVWLJ RQGHU]RHN ]RX KHW ZDDUGHYRO ]LMQ RP GH]H PRGHOOHHUNHX]HV YHUGHU WH RQGHU]RHNHQ HQ�
ZDDU PRJHOLMN� DOWHUQDWLHYH EHQDGHULQJHQ WH YHUNHQQHQ GLH EHWHU UHFKW GRHQ DDQ GH FRPSOH[LWHLW YDQ
KHW SURFHV� 'LW NDQ RQGHU PHHU GRRU KHW JHEUXLN YDQ PHHU JHGHWDLOOHHUGH YHUGHOLQJHQ YRRU GRRUORRSWLM�
GHQ� XLWJHEUHLGHUH YDOLGDWLHSURFHVVHQ� HQ KHW XLWYRHUHQ YDQ JURQGLJH VHQVLWLYLWHLWVDQDO\VHV� 'RRU GH]H
VWDSSHQ WH QHPHQ� NDQ KHW PRGHO YHUGHU ZRUGHQ YHUILMQG HQ NXQQHQ GH XLWNRPVWHQ QRJ QDXZNHXULJHU
HQ EHWURXZEDDUGHU ZRUGHQ JHPDDNW�

���� 3URFHVYHUORRS
+HW SURFHVYHUORRS YDQ GLW RQGHU]RHN YHUOLHS RYHU KHW DOJHPHHQ JHVWUXFWXUHHUG HQ GRHOJHULFKW� PDDU HU
ZDUHQ HQNHOH XLWGDJLQJHQ HQ OHHUSXQWHQ GLH GH YRRUWJDQJ KHEEHQ EHwQYORHG� (HQ YDQ GH EHODQJULMNVWH
XLWGDJLQJHQ ZDV KHW YHU]DPHOHQ HQ DQDO\VHUHQ YDQ JHJHYHQV� PHW QDPH KHW YHUNULMJHQ YDQ WRHJDQJ
WRW JHGHWDLOOHHUGH LQIRUPDWLH RYHU KHW :RR�DIKDQGHOLQJVSURFHV ELQQHQ %=.� +RHZHO GH VDPHQZHUNLQJ
PHW YHUVFKLOOHQGH VWDNHKROGHUV ELQQHQ KHW PLQLVWHULH RYHU KHW DOJHPHHQ FRQVWUXFWLHI ZDV� GXXUGH KHW
ODQJHU GDQ YHUZDFKW RP DOOH EHQRGLJGH GDWD WH YHU]DPHOHQ� 'LW KHHIW JHOHLG WRW HQLJH YHUWUDJLQJ LQ GH
RQGHU]RHNVSODQQLQJ�

(HQ DQGHU SXQW YDQ UHIOHFWLH EHWUHIW GH PHWKRGRORJLVFKH NHX]HV GLH ]LMQ JHPDDNW� PHW QDPH LQ GH IDVH
YDQ KHW PRGHOOHUHQ HQ VLPXOHUHQ YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 7HUZLMO KHW JHEUXLN YDQ HHQ VLPX�
ODWLHPRGHO ZDDUGHYROOH LQ]LFKWHQ KHHIW RSJHOHYHUG� ZDV GH FRPSOH[LWHLW YDQ KHW PRGHO HHQ XLWGDJLQJ�
(U ZHUG JHNR]HQ YRRU HHQ YHUHHQYRXGLJGH YHUVLH YDQ KHW GDDGZHUNHOLMNH SURFHV RP GH PRGHOOHULQJ
EHKHHUVEDDU WH KRXGHQ� PDDU GLW ULHS YUDJHQ RS RYHU GH PDWH YDQ GHWDLO HQ QDXZNHXULJKHLG GLH KHW
PRGHO NRQ ELHGHQ� +RHZHO GH YHUHHQYRXGLJLQJ QRRG]DNHOLMN ZDV RP KHW PRGHO RSHUDWLRQHHO WH PDNHQ
ELQQHQ GH WLMGV� HQ UHVRXUFHEHSHUNLQJHQ� ]RX HHQ PHHU JHGHWDLOOHHUG PRGHO ZHOOLFKW GLHSJDDQGHUH
LQ]LFKWHQ KHEEHQ NXQQHQ RSOHYHUHQ� +HW EDODQV YLQGHQ WXVVHQ PRGHOFRPSOH[LWHLW HQ SUDNWLVFKH XLWYR�
HUEDDUKHLG EOLMIW HHQ FUXFLDOH XLWGDJLQJ LQ VLPXODWLHRQGHU]RHN�

7RW VORW KHHIW KHW RQGHU]RHN GRRU SHUVRRQOLMNH RPVWDQGLJKHGHQ HHQ YHHO ODQJHUH WLMGVSDQ LQ EHVODJ
JHQRPHQ GDQ YDQ WH YRUHQ JHSODQG� 'LW PDDNWH KHW XLWGDJHQG RP LQ FRQWDFW WH EOLMYHQ PHW GH EH�
WURNNHQ DPEWHQDUHQ HQ RP GH URGH GUDDG LQ KHW RQGHU]RHN YDVW WH KRXGHQ� 'RRU JRHGH QRWLWLHV ELM
WH KRXGHQ YDQ DOOH WR GR¶V HQ WXVVHQWLMGVH JHGDFKWHV ELM LQWHUYLHZV HQ VLPXODWLHUHVXOWDWHQ LV KHW JHOXNW
RPPHW HQNHOH WXVVHQSR]HQ KHW RQGHU]RHN ]R JHVWUXFWXUHHUG HQ VDPHQKDQJHQG PRJHOLMN DI WH URQGHQ�

,Q KHW DOJHPHHQ NDQ ZRUGHQ JHFRQFOXGHHUG GDW� KRHZHO HU YHUVFKLOOHQGH XLWGDJLQJHQ ZDUHQ LQ KHW
SURFHVYHUORRS� GH]H VXFFHVYRO ]LMQ RYHUZRQQHQ HQ GDW KHW RQGHU]RHN ZDDUGHYROOH LQ]LFKWHQ KHHIW
RSJHOHYHUG YRRU GH YHUEHWHULQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=.�

���� $DQEHYHOLQJHQ PLQLVWHULH YDQ %=.
2S EDVLV YDQ GH EHYLQGLQJHQ XLW GLW RQGHU]RHN QDDU KHW :RR�DIKDQGHOLQJVSURFHV ELM KHW 0LQLVWHULH YDQ
%LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV �%=.�� ]LMQ HU YHUVFKLOOHQGH DDQEHYHOLQJHQ WH IRUPXOHUHQ
GLH KHW PLQLVWHULH NXQQHQ KHOSHQ RP KHW SURFHV LQ GH WRHNRPVW WH RSWLPDOLVHUHQ� 'H]H DDQEHYHOLQJHQ
ULFKWHQ ]LFK ]RZHO RS KHW YHUEHWHUHQ YDQ GH GLJLWDOH ZHUNRPJHYLQJ DOV RS KHW HIILFLsQWHU PDNHQ YDQ



���� $DQEHYHOLQJHQ ZHWHQVFKDSSHOLMN RQGHU]RHN ��

KHW SURFHV ]HOI� 3HU DDQEHYHOLQJ ZRUGHQ RRN FRQFUHWH DFWLHV JHQRHPG LQ EXOOHWSRLQWV�

8LW KHW RQGHU]RHN LV JHEOHNHQ GDW KRHZHO HU YHHO PHWD�GDWD EHVFKLNEDDU LV� GH]H QRJ QLHW RSWLPDDO
ZRUGW EHQXW YRRU SURFHVRSWLPDOLVDWLH� +HW PLQLVWHULH ]RX DFWLHI PRHWHQ LQ]HWWHQ RS KHW V\VWHPDWLVFK
YHU]DPHOHQ� DQDO\VHUHQ HQ JHEUXLNHQ YDQ PHWD�GDWD RP ERWWOHQHFNV LQ KHW :RR�SURFHV WH LGHQWLILFHUHQ
HQ WH YHUKHOSHQ�

� ,PSOHPHQWDWLH YDQ JHDYDQFHHUGH GDWD�DQDO\VH WRROV� 'H]H WRROV NXQQHQ KHOSHQ ELM KHW UHDO�
WLPH PRQLWRUHQ YDQ KHW SURFHV HQ KHW VQHO LGHQWLILFHUHQ YDQ DIZLMNLQJHQ RI YHUWUDJLQJHQ�

� 2SOHLGHQ YDQ SHUVRQHHO LQ GDWD�DQDO\VH� 'RRU KHW WUDLQHQ YDQ PHGHZHUNHUV LQ KHW JHEUXLN YDQ
GH]H WRROV NDQ KHW PLQLVWHULH EHWHU DQWLFLSHUHQ RS PRJHOLMNH NQHOSXQWHQ HQ SURDFWLHI RSORVVLQJHQ
LPSOHPHQWHUHQ�

(HQ DQGHUH EHODQJULMNH EHYLQGLQJ XLW KHW RQGHU]RHN LV GDW KHW:RR�DIKDQGHOLQJVSURFHV ELM %=. FRPSOH[
LV� PHW YHHO YHUVFKLOOHQGH VXEVWDSSHQ HQ EHWURNNHQ SHUVRQHQ� +RHZHO GH]H FRPSOH[LWHLW LQKHUHQW LV
DDQ KHW SURFHV� ]RX %=. PRHWHQ RYHUZHJHQ RP ZDDU PRJHOLMN KHW SURFHV YHUGHU WH YHUHHQYRXGLJHQ
HQ WH VWDQGDDUGLVHUHQ�

� 6WDQGDDUGLVDWLH YDQ SURFHVVWDSSHQ� 'RRU YDVWH SURWRFROOHQ HQ FKHFNOLVWV WH RQWZLNNHOHQ YRRU
GH PHHVW YRRUNRPHQGH :RR�YHU]RHNHQ� NDQ KHW SURFHV JHVWURRPOLMQG ZRUGHQ� ZDW GH GRRUORRS�
WLMGHQ YHUNRUW HQ GH FRQVLVWHQWLH YHUKRRJW�

� $XWRPDWLVHULQJ YDQ HHQYRXGLJH WDNHQ� 'RRU URXWLQHWDNHQ� ]RDOV KHW YHU]DPHOHQ YDQ GRFX�
PHQWHQ RI KHW FRQWUROHUHQ YDQ DDQYUDJHQ� WH DXWRPDWLVHUHQ� NDQ WLMG ZRUGHQ EHVSDDUG HQ NXQQHQ
PHGHZHUNHUV ]LFK ULFKWHQ RS FRPSOH[HUH WDNHQ�

+HW RQGHU]RHN KHHIW DDQJHWRRQG GDW EHSDDOGH VWDSSHQ LQ KHW :RR�SURFHV� ]RDOV KHW ]RHNHQ HQ ODNNHQ
YDQ GRFXPHQWHQ HQ KHW GRRUORSHQ YDQ GH JRHGNHXULQJVOLMQ� GH JURRWVWH ERWWOHQHFNV YRUPHQ� 2P GH
HIILFLsQWLH YDQ KHW SURFHV WH YHUEHWHUHQ� ]RX %=. ]LFK VSHFLILHN PRHWHQ ULFKWHQ RS KHW YHUEHWHUHQ YDQ
GH]H NQHOSXQWHQ�

� 9HUEHWHULQJ YDQ GRFXPHQWEHKHHU� ,QYHVWHHU LQ EHWHUH ]RHNIXQFWLHV HQ GRFXPHQWPDQDJHPHQWV\V�
WHPHQ RP KHW SURFHV YDQ KHW YLQGHQ HQ VHOHFWHUHQ YDQ GRFXPHQWHQ WH YHUVQHOOHQ�

� 2SWLPDOLVHUHQ YDQ JRHGNHXULQJVSURFHGXUHV� 'RRU GH JRHGNHXULQJVOLMQHQ WH KHU]LHQ HQ WH
VWURRPOLMQHQ� NXQQHQ RQQRGLJH YHUWUDJLQJHQ ZRUGHQ YRRUNRPHQ HQ NDQ KHW SURFHV VQHOOHU ZRUGHQ
DIJHURQG�

7RW VORW FRQFOXGHHUG GLW RQGHU]RHN GDW HHQ YHUEHWHULQJ LQ GH GLJLWDOH ZHUNRPJHYLQJ YDQ DPQEWHQDUHQ
QRRG]DNHOLMN LV RP LQ GH WRHNRPVW DDQ GH JHVWHOGH WHUPLMQHQ WH YROGRHQ� 'DDURP LV GH ODDWVWH DDQEHYHO�
LQJ RP WH NLMNHQ QDDU GH YLHU YHUEHWHUSXQWHQ GLH GLW RQGHU]RHN DDQGUDDJW YRRU GH GLJLWDOH ZHUNRPJHY�
LQJ� FHQWUDOLVDWLH YDQ GRFXPHQWHQ� JHDXWRPDWLVHHUGH SURFHVVHQ� WUDLQLQJHQ HQ VDPHQZHUNHQ LQ GRF�
XPHQWHQ ������

���� $DQEHYHOLQJHQ ZHWHQVFKDSSHOLMN RQGHU]RHN
+HW KXLGLJH RQGHU]RHN ELHGW ZDDUGHYROOH LQ]LFKWHQ LQ KHW :RR�DIKDQGHOLQJVSURFHV ELM KHW 0LQLVWHULH
YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV �%=.�� PDDU HU ]LMQ QRJ YHHO RSHQVWDDQGH YUDJHQ GLH
QDGHU ZHWHQVFKDSSHOLMN RQGHU]RHN YHUHLVHQ� (HQ EHODQJULMN JHELHG YRRU YHUYROJRQGHU]RHN EHWUHIW GH
HIIHFWLYLWHLW YDQ PHWD�GDWD LQ KHW RSWLPDOLVHUHQ YDQ SURFHVVHQ ELQQHQ GH SXEOLHNH VHFWRU� +RHZHO GLW RQ�
GHU]RHN KHHIW DDQJHWRRQG GDW PHWD�GDWD HHQ FUXFLDOH URO NDQ VSHOHQ ELM KHW LGHQWLILFHUHQ YDQ NQHOSXQWHQ
HQ KHW PRQLWRUHQ YDQ .3,¶V� LV HU EHKRHIWH DDQ HHQ GLHSHUH DQDO\VH YDQ KRH PHWD�GDWD LQ YHUVFKLOOHQGH
RYHUKHLGVFRQWH[WHQ NDQ ZRUGHQ LQJH]HW RP SURFHVVHQ WH YHUEHWHUHQ� 7RHNRPVWLJ RQGHU]RHN ]RX EL�
MYRRUEHHOG NXQQHQ EHVWDDQ XLW YHUJHOLMNHQGH VWXGLHV WXVVHQ YHUVFKLOOHQGH RYHUKHLGVRUJDQLVDWLHV RP
EHVW SUDFWLFHV WH LGHQWLILFHUHQ�

'DDUQDDVW LV YHUGHU RQGHU]RHN QRGLJ QDDU GH GRFXPHQWJHUHODWHHUGH VWDSSHQ ELQQHQ KHW :RR�SURFHV�
GLH LQ GLW RQGHU]RHN DOV EHODQJULMNH ERWWOHQHFNV ]LMQ JHwGHQWLILFHHUG� (HQ JHGHWDLOOHHUGH DQDO\VH YDQ GH
RRU]DNHQ YDQ GH]H NQHOSXQWHQ� HYHQDOV PRJHOLMNH RSORVVLQJHQ� LV QRRG]DNHOLMN� +LHUELM NDQ JHGDFKW



���� $DQEHYHOLQJHQ ZHWHQVFKDSSHOLMN RQGHU]RHN ��

ZRUGHQ DDQ RQGHU]RHN QDDU HIIHFWLHYH GRFXPHQWEHKHHUVWUDWHJLHsQ HQ GH LQ]HW YDQ DXWRPDWLVHULQJ HQ
NXQVWPDWLJH LQWHOOLJHQWLH RP WLMGURYHQGH SURFHVVHQ ]RDOV KHW ODNNHQ YDQ GRFXPHQWHQ WH YHUVQHOOHQ�

2RN LV HU PHHU RQGHU]RHN QRGLJ QDDU GH NHQPHUNHQ YDQ GLJLWDOH ZHUNRPJHYLQJHQ GLH HIIHFWLHI ]LMQ
LQ YHUVFKLOOHQGH RUJDQLVDWRULVFKH FRQWH[WHQ� +RHZHO GLW RQGHU]RHN KHHIW DDQJHWRRQG GDW HHQ JHwQWH�
JUHHUGH GLJLWDOH ZHUNRPJHYLQJ HVVHQWLHHO LV YRRU GH RQGHUVWHXQLQJ YDQ KHW :RR�DIKDQGHOLQJVSURFHV�
EOLMIW RQGXLGHOLMN ZHONH VSHFLILHNH HLJHQVFKDSSHQ HHQ GHUJHOLMNH ZHUNRPJHYLQJ HIIHFWLHI PDNHQ� 9HUJHOL�
MNHQGH VWXGLHV YDQ YHUVFKLOOHQGH GLJLWDOH SODWIRUPV� HYHQDOV RQGHU]RHN QDDU JHEUXLNHUVJHULFKWH RQ�
WZHUSVWUDWHJLHsQ� NXQQHQ ELMGUDJHQ DDQ GH RQWZLNNHOLQJ YDQ GLJLWDOH WRROV GLH EHWHU ]LMQ DIJHVWHPG RS
GH EHKRHIWHQ YDQ GH DPEWHQDUHQ�

7HQ VORWWH LV GH YHUGHUH YDOLGDWLH YDQ KHW LQ GLW RQGHU]RHN RQWZLNNHOGH VLPXODWLHPRGHO HHQ EHODQJULMN
DDQGDFKWVSXQW YRRU WRHNRPVWLJ RQGHU]RHN� +RHZHO KHW PRGHO ZDDUGHYROOH LQ]LFKWHQ KHHIW RSJHOHYHUG�
LV KHW QRRG]DNHOLMN RP KHW PRGHO LQ DQGHUH FRQWH[WHQ WRH WH SDVVHQ HQ RYHU HHQ ODQJHUH SHULRGH WHPRQ�
LWRUHQ HQ NDOLEUHUHQ� 'LW NDQ KHOSHQ RP GH EHWURXZEDDUKHLG YDQ KHW PRGHO WH EHRRUGHOHQ HQ YHUGHUH
RSWLPDOLVDWLH PRJHOLMN WH PDNHQ�



"
35,60$ GLDJUDPPHQ

'H]H DSSHQGL[ JHHIW HHQ RYHU]LFKW YDQ KHW SURFHV ZDDULQ GH ]RHNUHVXOWDWHQ YDQ GH WZHH ]RHNWKHPD¶V
OHLGHQ WRW GH UHOHYDQWH EURQQHQ YRRU KHW OLWHUDWXXURQGHU]RHN� $SSHQGL[ $�� WRRQW GH 35,60$ IORZFKDUW
ELM GH 1HGHUODQGVH ]RHNWKHPD¶V ³2SHQEDDUPDNLQJVSURFHV´ HQ ³,QIRUPDWLHYHU]RHN´� PHW GH GDDUELM
EHKRUHQGH ]RHNWHUPHQ� $SSHQGL[ $�� WRRQW GH 35,60$ IORZFKDUW ELM GH HTXLYDOHQWH (QJHOVH ]RHN�
WKHPD¶V ³)UHHGRP RI LQIRUPDWLRQ SURFHVV´ HQ ´)UHHGRP RI LQIRUPDWLRQ UHTXHVW´�

$��� 1HGHUODQGVH ]RHNWKHPD¶V

)LJXUH $��� 35,60$ IORZFKDUW OLWHUDWXXURQGHU]RHN ]RHNWKHPD � � RSHQEDDUPDNLQVJSURFHV

��



$��� (QJHOVH ]RHNWKHPD¶V ��

)LJXUH $��� 35,60$ IORZFKDUW OLWHUDWXXURQGHU]RHN ]RHNWKHPD � � LQIRUPDWLHYHU]RHN

$��� (QJHOVH ]RHNWKHPD¶V

)LJXUH $��� 35,60$ IORZFKDUW OLWHUDWXXURQGHU]RHN ]RHNWKHPD � (QJHOV � )UHHGRP RI LQIRUPDWLRQ SURFHV



$��� (QJHOVH ]RHNWKHPD¶V ��

)LJXUH $��� 35,60$ IORZFKDUW OLWHUDWXXURQGHU]RHN ]RHNWKHPD � (QJHOV � )UHHGRP RI LQIRUPDWLRQ UHTXHVW



#
,QLWLHHO VWURRPGLDJUDP

)LJXUH %��� ,QLWLHHO VWURRPGLDJUDP :RR�DIKDQGHOLQJVSURFHV

��



$
,QWHUYLHZ�SURWRFRO

,Q GH]H DSSHQGL[ ZRUGW KHW LQWHUYLHZSURWRFRO ZHHUJHJHYHQ YRRU GH VHPLJHVWUXFWXUHHUGH LQWHUYLHZV GLH
]LMQ DIJHQRPHQ LQ GLW RQGHU]RHN� (U ]LMQ WZHH VRRUWHQ LQWHUYLHZV DIJHQRPHQ� HHQ YRRU GH FRQFHSWXDO�
LVDWLH HQ YHUEHWHULQJHQ YDQ KHW RSHQEDDUPDNLQJVSURFHV HQ GH DQGHU YRRU GH YDOLGDWLH YDQ KHW VLPX�
ODWLHPRGHO� 9RRU EHLGHQ ZRUGHQ LQ GH]H DSSHQGL[ KHW GRHO �&���� GH SURFHGXUH �&��� HQ GH JHVWHOGH
YUDJHQ �&��� WRHJHOLFKW�

&��� 'RHO LQWHUYLHZV
+HW DIQHPHQ YDQ GH VHPLJHVWUXFWXUHHUGH LQWHUYLHZV NHQW WZHH YHUVFKLOOHQGH GRHOHQ LQ UHODWLH PHW GLW
RQGHU]RHN� 'DDURP ZRUGHQ HU WZHH YHUVFKLOOHQGH LQWHUYLHZURQGHV LQ YHUVFKLOOHQGH VWDGLD YDQ KHW
RQGHU]RHN DIJHQRPHQ� 'H HHUVWH LQWHUYLHZURQGH KHHIW DOV GRHO RP GH FRQFHSWXDOLVDWLH YDQ KHW RSHQ�
EDDUPDNLQJVSURFHV DI WH URQGHQ HQ LQSXW WH YHU]DPHOHQ RYHU PRJHOLMNH YHUEHWHULQJHQ YDQ GLW SURFHV�
'H WZHHGH LQWHUYLHZURQGH KHHIW DOV GRHO RP KHW VLPXODWLHPRGHO WH YDOLGHUHQ GRRU GH DDQQDPHV HQ GH
UHVXOWDWHQ YDQ KHW PRGHO WH WRHWVHQ�

&��� 3URFHGXUH
'H LQWHUYLHZSURFHGXUH NHQW ELM EHLGH LQWHUYLHZURQGHV GULH IDVHV� 9RRUDI ZRUGW KHW GRHO YDQ KHW LQWHUYLHZ
HQ HHQ VDPHQYDWWLQJ YDQ KHW RQGHU]RHN PHW GH GHHOQHPHUV JHGHHOG ]RGDW ]LM ]LFK NXQQHQ YRRUEHUHL�
GHQ HQ EHWHU ZHWHQ ZDW ]H WH ZDFKWHQ VWDDW� +HW GRHO LV GDDUELM DIKDQNHOLMN YDQ GH LQWHUYLHZURQGH ZDDU
]H DDQ GHHOQHPHQ� 'DDUQDDVW ZRUGW YDQ GH WHYRUHQ DIJHVWHPG RI GH GHHOQHPHU GH YRRUNHXU YRRU HHQ
RQOLQH GDQ ZHO I\VLHNH DIVSUDDN KHHIW HQ RI KHW LQWHUYLHZ RSJHQRPHQ PDJ ZRUGHQ�

9HUYROJHQV ZRUGW WLMGHQV KHW LQWHUYLHZ JHEUXLN JHPDDNW YDQ VOLGHV ELM HHQ RQOLQH LQWHUYLHZ HQ SDSLHUHQ
YLVXDOLVDWLHV ELM HHQ I\VLHN LQWHUYLHZ� 'H]H YLVXDOLVDWLHV ]LMQ WHUXJ WH YLQGHQ ELM GH YUDJHQ LQ &���

$FKWHUDI ZRUGW HHQ VDPHQYDWWLQJ QDDU GH GHHOQHPHU JHVWXXUG ]RGDW HYHQWXHOH RSPHUNLQJHQ QRJ YHU�
ZHUNW NXQQHQ ZRUGHQ HQ HU HHQ FRQWUROH SODDWVYLQGW YRRUGDW HU FRQFOXVLHV XLW KHW LQWHUYLHZ ZRUGHQ
JHWURNNHQ LQ KHW RQGHU]RHN�

&��� ,QWHUYLHZYUDJHQ
$DQJH]LHQ HU ZRUGW JHZHUNW PHW VHPLJHVWUXFWXUHHUGH LQWHUYLHZV ZRUGHQ HU YDQ WHYRUHQ YUDDJWKHPD¶V
HQ VSHFLILHNH YUDJHQ RSJHVWHOG PDDU EOLMIW HU WLMGHQV KHW LQWHUYLHZ UXLPWH YRRU HLJHQ LQEUHQJ HQ YHU�
YROJYUDJHQ GLH QLHW LQ GH]H OLMVW ]LMQ RSJHQRPHQ� 'H YUDJHQ GLH ZRUGHQ JHVWHOG ]XOOHQ QLHW LQ LHGHU
LQWHUYLHZ KHW]HOIGH ]LMQ DDQJH]LHQ NHQQLV XLW HHUGHU LQWHUYLHZV ZRUGW PHHJHQRPHQ QDDU YROJHQGH LQ�
WHUYLHZV� +HW NDQ GXV ]LMQ GDW HHQ LQWHUYLHZ YHUYROJYUDJHQ VWHOW RS EDVLV YDQ DQWZRRUGHQ YDQ HHUGHUH
LQWHUYLHZV� 'H LQWHUYLHZV EHVODDQ ZHO DOOHPDDO GH]HOIGH WKHPD¶V� GH]H VWDDQ KLHURQGHU JHQRHPG LQ�
FOXVLHI HYHQWXHOH YLVXDOLVDWLHV GLH GH YUDJHQ EHJHOHLGHQ WLMGHQV KHW LQWHUYLHZ� 'H H[DFWH YUDJHQ GLH
LQ LHGHU LQWHUYLHZ ]LMQ JHVWHOG ]LMQ WHUXJ WH YLQGHQ LQ $SSHQGL[ '� ZDDU GH LQWHUYLHZV YROOHGLJ VWDDQ
XLWJHZHUNW�

��



&��� ,QWHUYLHZYUDJHQ ��

7KHPD¶V YRRU LQWHUYLHZYUDJHQ URQGH ��

�� 9RRUVWHOURQGH
�� 6WDSSHQ RSHQEDDUPDNLQJVSURFHV
$DQ GH KDQG YDQ GH NHQQLV XLW GH OLWHUDWXXUVWXGLH LQ KRRIGVWXN � LV HHQ VWURRPGLDJUDP RSJHVWHOG GLH
KHW RSHQEDDUPDNLQJVSURFHV ]RX PRHWHQ ZHHUJHYHQ� GLW VWURRPGLDJUDP VWDDW ZHHUJHJHYHQ LQ ILJXXU
%�� LQ DSSHQGL[ %� $DQ GH KDQG YDQ GH LQWHUYLHZV ZRUGW GLW LQLWLHOH VWURRPGLDJUDP JHFRQWUROHHUG HQ
DDQJHSDVW WRW HHQ GHILQLWLHI VWURRPGLDJUDP YDQ KHW SURFHV�
�� 7LMGVGXXU YDQ GH VWDSSHQ
,Q GLW WKHPD ZRUGHQ YUDJHQ JHVWHOG RYHU GH NHQQLV YDQ GH WLMGVGXXU YDQ GH YHUVFKLOOHQGH VWDSSHQ LQ
KHW RSHQEDDUPDNLQJVSURFHV� +LHULQ ZRUGW GH EHNHQGH GDWD XLW HHUGHUH DQDO\VHV DDQJHKDDOG HQ EH�
VSURNHQ�
�� %HVFKLNEDDUKHLG YDQ SURFHVGDWD
,Q KHW YLHUGH WKHPD ZRUGW GH EHVFKLNEDDUKHLG YDQ SURFHVGDWD EHVSURNHQ RP HUDFKWHU WH NRPHQ RI HU
ELQQHQ KHW PLQLVWHULH GDWD EHVWDDW YDQ KHW :RR�DIKDQGHOLQJVSURFHV� 'DDUQDDVW ZRUGW EHVSURNHQ RI
GH]H GDWD ZRUGW LQJH]HW YRRU YHUEHWHULQJ YDQ KHW SURFHV HQ ZDW ZHQVHOLMN LV RS JHELHG YDQ KHW YHU]D�
PHOHQ HQ JHEUXLNHQ YDQ GH]H GDWD�
�� 0RJHOLMNKHGHQ YRRU YHUEHWHULQJ
7RW VORW ZRUGHQ GH PRJHOLMNKHGHQ YRRU YHUEHWHULQJ YDQ GH 'LJLWDOH ZHUNRPJHYLQJ EHVSURNHQ� +LHULQ
ZRUGHQ GH EHYLQGLQJHQ XLW SDUDJUDDI ����� DOV OHLGUDDG JHEUXLNW�
�� 2YHULJH�UXLPWH YRRU LQEUHQJ GHHOQHPHU



%
,QWHUYLHZ�XLWZHUNLQJHQ

,Q GH]H DSSHQGL[ ZRUGHQ GH DIJHQRPHQ LQWHUYLHZV XLWJHZHUNW ]RGDW LV WHUXJ WH OH]HQ ZHONH YUDJHQ
]LMQ JHVWHOG HQ ZHONH DQWZRRUGHQ ]LMQ JHJHYHQ� 'H HHUVWH WZHH LQWHUYLHZV ]LMQ DIJHQRPHQ PHW KHW
GRHO RP GH FRQFHSWXDOLVDWLH YDQ KHW RSHQEDDUPDNLQJVSURFHV DI WH URQGHQ HQ LQSXW WH YHU]DPHOHQ RYHU
PRJHOLMNH YHUEHWHULQJHQ YDQ GLW SURFHV� 'H ODDWVWH GULH LQWHUYLHZV KDGGHQ GDDUQDDVW KHW GRHO RP KHW
VLPXODWLHPRGHO WH YDOLGHUHQ GRRU GH DDQQDPHV HQ UHVXODWHQ WH WRHWVHQ�

'��� ,QWHUYLHZ �
,QWHUYLHZHU �,�� )ORRU 6WHHPDQ
5HVSRQGHQW � �5��� :RR�UHJLVVHXU %=.
5HVSRQGHQW � �5��� $GYLVHXU DFWLHYH RSHQEDDUPDNLQJ

,� ,N ]DO GH RSQDPH VWDUWHQ HQ EHJLQQHQ PHW HHQ NRUWH WRHOLFKWLQJ YDQ GH RS]HW YDQ KHW JHVSUHN� +HW
GRHO YDQ KHW LQWHUYLHZ LV RP GXLGHOLMN WH NULMJHQ KRH KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV HUXLW]LHW HQ
KRH KHW HUXLW JDDW ]LHQ LQ GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW� (U ]XOOHQ LQ KHW HHUVWH GHHO YUDJHQ ZRUGHQ
JHVWHOG RYHU KHW KXLGLJH :RR�DIKDQGHOLQJVSURFHV HQ LQ KHW WZHHGH GHHO RYHU KHW FRQFHSW µZHUNRPJHY�
LQJ YDQ GH WRHNRPVW¶�

,� $OOHUHHUVW EHQ LN GDDUYRRU EHQLHXZG QDDU MXOOLH IXQFWLH ELQQHQ %=. HQ ZDW GH]H LQKRXGW�

5�� =HNHU� GDW NDQ LN MH ZHO YHUWHOOHQ� ,N EHQ HHQ :RR�UHJLVVHXU ELM %=.� :LM KHEEHQ KHW :RR�SURFHV
HLJHQOLMN LQ GULH GHOHQ RSJHGHHOG� -H KHEW KHW MXULGLVFKH JHGHHOWH� KHW SURFHVJHGHHOWH HQ HHQ LQKRXGHOLMN
EHRRUGHOLQJ� +HW MXULGLVFKH GHHO GDDU ]LMQ GH MXULVWHQ YRRU� GH LQKRXGHOLMNH EHRRUGHOLQJ ZRUGW GRRU EHOHL�
GVPHGHZHUNHUV JHGDDQ HQ ZLM ]LMQ HU HFKW RP KHW RYHUNRHSHOHQGH SURFHV WXVVHQ GLH WZHH WH YHUELQGHQ�
(Q GDDUQDDVW RRN RP HUYRRU WH ]RUJHQ GDW GH YHU]RHNHU RS WLMG JHwQIRUPHHUG ZRUGW� GDW KHW VQHOOHU
JDDW� GDW �EHUKDXSW LHGHUHHQ RS WLMG DDQJHKDDNW ZRUGW GLH DDQJHKDDNW PRHW ]LMQ ]RDOV ZRRUGYRHUGLQJ
ELM MRXUQDOLVWHQ� 2I MXULVWHQ DOV KHW JDDW RP KRH JDDQ ZH GLW DDQSDNNHQ� ]LMQ GH XLW]RQGHULQJVJURQGHQ
JRHG XLWJHYRHUG HWF�

5�� -XOOLH GRHQ RRN YHHO KHW FRQWDFW PHW GH YHU]RHNHU ]HOI WRFK"

5�� -D� NORSW ]HNHU� 'XV GDQ NDQ KHW JDDQ RP EXUJHUV� MRXUQDOLVWHQ� ZHWHQVFKDSSHUV� DGYRFDWHQ�
,N KHE ]H DOOHPDDO DO YDNHU YRRUELM ]LHQ NRPHQ�

,�:DQW ]LMQ HU YHHO PHQVHQ ELM %=. PHW MRXZ IXQFWLH"

5�� 2S GLW PRPHQW ]LMQ ZH PHW ]LMQ YLHUHQ�

5�� 0DDU GDW LV RRN SDV VLQGV GULH� YLHU PDDQGHQ RQJHYHHU� +HW ZDV KHHO ODQJ DOOHHQ ³5�´�

,� 'DW OLMNW PH GDQ HHQ LQWHQVH EDDQ�

��
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5�� -D� LN ZDV HHQ VROR SURMHFW HQ GDW ZDV LQGHUGDDG YDDN ZHO LQWHQV ZDQW MH EHQW RS DOOHUOHL YODNNHQ
EH]LJ� :DQW ZH ]LMQ RRN PHW SURFHVYHUEHWHULQJ EH]LJ QDDVW DIKDQGHOLQJ YDQ GH QRUPDOH YHU]RHNHQ HQ
DI HQ WRH EHQ MH ]HOI RRN DDQ KHW ]RHNHQ HQ ODNNHQ� (U ]LMQ ZHO LQIRUPDWLHVSHFLDOLVWHQ GLH HFKW RYHU KHW
]RHN HQ ODN JHGHHOWH JDDQ� (Q ZH JDDQ KHW WHDP XLWEUHLGHQ PDDU GDW JDDW HHQ WRHNRPVW ZHUN ZRUGHQ�

,� 'XV LQ KHW NRUW ]LMQ MXOOLH HLJHQOLMN GH OLMQ WXVVHQ DOOH YHUVFKLOOHQGH PHQVHQ GLH ELM ]R¶Q YHU]RHN EH�
WURNNHQ ]LMQ"

5�� -D� HQ GH UHGHQ GDDUYRRU LV HLJHQOLMN YRRUDO GDW PHQ HONDDU WRWDDO QLHW EHJUHHS� 'H MXULVW ]LW KLHU
PHW ]LMQ JHVSUHN HQ GH EHOHLGVPHGHZHUNHU GDDU HQ GDQ ]LW GDDU KHHO YUROLMN HHQ YHU]RHNHU WXVVHQ GLH
HLJHQOLMN QLHW ZHHW QDDU ZLH KLM QRX PRHW NLMNHQ� 0HW DOV JHYROJ GDW QLHPDQG LHWV JDDW GRHQ HQ LHGHUHHQ
ODQJ]DDPDDQ LQ SDQLHN UDDNW RPGDW GH WHUPLMQHQ RYHUVFKULMGHQ ZRUGHQ�

,� -D� GXLGHOLMN� :DDU LN GDQ QX YRRUDO EHQLHXZG QDDU EHQ LV KRH GDW SURFHV HU GDQ YDQ VWDUW WRW ILQLVK
XLW]LHW ELM %=.� ,V GDW LHWV GDW MXOOLH KHOGHU RS SDSLHU KHEEHQ VWDDQ LQ HHQ VRRUW YDQ VFKHPD"

5�� -D� GDW KHE LN ]HNHU� 'XV GDW NDQ LN MH VZV RSVWXUHQ� KRH ZLM GDW GRHQ� +HW OLJW HFKW SHU PLQ�
LVWHULH ZHO KHHO YHUVFKLOOHQG KRH ZLM GLQJHQ DDQSDNNHQ�

,� -D GDW KDG LN DO JHOH]HQ� PLMQ DIEDNHQLQJ OLJW RRN ELM %=. GXV GDW LV SULPD LQ GLH ]LQ� =RX MH QX
PLVVFKLHQ LQ KHW NRUW KHW SURFHV ZLOOHQ XLWOHJJHQ" ,N KHE ]HOI QX HHQ EHHOG RS EDVLV YDQ UDSSRUWHQ HQ
OLWHUDWXXU HQ LN EHQ EHQLHXZG RI GLH JOREDDO RYHUHHQNRPW�

5�� -D ]HNHU� KHW VWDQGDDUGSURFHV LV HLJHQOLMN LQ HHQ DDQWDO VWDSSHQ XLWJH]HW� 'DW EHJLQW PHW FRQ�
WDFW PHW GH YHU]RHNHU� 'DW KRXGW LQ GDW MH DDQJHHIW YDQ JRK ZH KHEEHQ HHQ YHU]RHN ELQQHQ JHKDG�
ELQQHQ GH]H WHUPLMQ JDDQ ZH NLMNHQ RI ZLM HHQ DQWZRRUG NXQQHQ JHYHQ RS GH YUDDJ GLH JHVWHOG LV�
9HUYROJHQV ]HWWHQ ZLM DOOH PHQVHQ ELM HONDDU� GXV MXULVW� EHOHLGVPHGHZHUNHU HQ LN]HOI HQ JDDQ ZH NL�
MNHQ ZDW GH YUDDJ GLH JHVWHOG LV� ,V KHW HHQ PRHLOLMNH YUDDJ" /LJW KHW ELM YHUVFKLOOHQGH PLQLVWHULHV RI
LQ DOOHUOHL YHUVFKLOOHQG V\VWHPHQ KLHU ZDDUGRRU KHW PRHLOLMN LV RP DOOHV ELM HONDDU WH YLQGHQ" (Q ZDW
LV HLJHQOLMN KHW KHOH SURFHV JHZHHVW YDQ GH LQIRUPDWLH GLH ZRUGW JHYUDDJG" 9DDN JDDW KHW RYHU HHQ
ZHWVZLM]LJLQJ RI HHQ ZHW LQ ZRUGLQJ ZDDUYDQ PHQVHQ GH WRWVWDQGNRPLQJ ZLOOHQ ZHWHQ� 'DQ KHEEHQ
ZH GDW DOOHPDDO LQ NDDUW JHEUDFKW HQ ]HJJHQ ZH YDQ ZH GHQNHQ GDW GLW RQJHYHHU GH OLMQ LV� 9HUYRO�
JHQV JDDQ ZH PHW GH YHU]RHNHU LQ JHVSUHN HQ FKHFNHQ ZH YDQ JRK GDWJHQH ZDW ZH JHYRQGHQ KHEEHQ
NORSW GDW HHQ EHHWMH PHW ZDW X ]RHNW" (Q YDDN EDNHQHQ ZH ZDW DI RI KHEEHQ ]H HHQ EHSDDOG DFFHQW
ZDDU ]H LQ JHwQWHUHVVHHUG ]LMQ HQ JDDQ ZH YRRUDO GDDUQDDU NLMNHQ� 6RPV ZLOOHQ ]H RRN RQGHUOLJJHQGH
FRPPXQLFDWLH WXVVHQ PHGHZHUNHUV HQ JDDQ ]H GDQ HFKW RS GLUHFWLHQLYHDX HQ KRJHU RI JDDW GDW RYHU
PHGHZHUNHUV ]RDOV ZLM� $OV ZH GDW DOOHPDDO NRUWJHVORWHQ KHEEHQ JDDQ ZH GH GRFXPHQWHQ DOOHPDDO
YHU]DPHOHQ RS EDVLV YDQ KHW JHVSUHN HQ LQKRXGHOLMN EHRRUGHOHQ� 'XV GDQ JDDQ ZH HFKW NLMNHQ ZDW NDQ
HU RSHQEDDUJHPDDNW ZRUGHQ� SHUVRRQVJHJHYHQV NXQQHQ ELMYRRUEHHOG QLHW RSHQEDDU� &RQFHSWHQ ]LW
HHQ KHOH LQJHZLNNHOGH OLMQ LQ PDDU LQ SULQFLSH ZRUGW KHW QLHW RSHQEDDU WHQ]LM KHW PHW GLUHFWLHOHGHQ RI
KRJHUH DPEWHQDUHQ ZRUGW EHVSURNHQ�

,� (Q FRQFHSWYHUVLHV ]LMQ GDQ HHUGHUH YHUVLHV YDQ GH XLWHLQGHOLMNH VWXNNHQ"

5�� -D� MD HQ FRQFHSWYHUVLHV ]LMQ LQ UDSSRUWHQ ]RDOV PDWJODV HQ EODDGMHV RS KHW VSRRU HWF� RRN RYHU
JHVSURNHQ GDW YHHO MRXUQDOLVWHQ GDW KHHO ODVWLJ YLQGHQ RPGDW GLH FRQFHSWHQ MXLVW RRN KHHO JRHG NXQQHQ
ZHHUJHYHQ KRH ]R¶Q VWXN LV RQWVWDDQ� 'XV GDDU LV QRJ VWHHGV HHQ GLVFXVVLHSXQW RYHU� 0DDU WRW QX WRH
LV GLW GH OLMQ JHZHHVW GLH ZLM KHEEHQ DDQJHKRXGHQ� 2RN RPGDW MH DOV DPEWHQDDU KHW UHFKW KHEW RP YULM
WH DGYLVHUHQ HQ RS KHW PRPHQW GDW DOOHV LQFOXVLHI HONH NRPPD RSHQEDDU JHPDDNW NDQ ZRUGHQ� YRHOHQ
VRPPLJH PHQVHQ ]LFK GDDULQ RRN ZDW EHSHUNW�

,� -D� ORJLVFK�

5�� -D ]HNHU� HQ DOV KHW GDQ EHRRUGHHOW LV GDQ JDDQ ZH YHUYROJHQV ]LHQVZLM]HQ HUXLW VWXUHQ� 'XV
GHUGHQ GLH EHWURNNHQ ]LMQ JHZHHVW ELM GH YUDDJ GLH JHVWHOG LV NULMJHQ GDQ GH VWXNNHQ WRHJHVWXXUG PHW
GH YUDDJ ³MRK NXQ MH LV NLMNHQ� LV GLW ]RDOV ZH KHW RSHQEDDU NXQQHQ PDNHQ RI PRHWHQ HU QRJ ZLM]LJLQ�
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JHQ ZRUGHQ JHPDDNW´� 2PGDW ZLM HLJHQDDU ]LMQ YDQ GH VWXNNHQ NXQQHQ ZLM DOVQRJ ]HOI EHSDOHQ RI ZH
EHSDDOGH GLQJHQ GDQ ZHO RI QLHW PHH ZRUGHQ JHQRPHQ� $OV ZLM KHW JHHQ JHOGLJH UHGHQ YLQGHQ GDQ
JDDQ ZH HU QLHW RS LQ PDDU DOV KHW ELMYRRUEHHOG KHUOHLGEDDU LV WRW HHQ SHUVRRQ GDQ QHPHQ ZH GDW ]HNHU
ZHO PHH� 9HUYROJHQV JDDQ ZH RS EDVLV YDQ GH ]LHQVZLM]HQ HHQ KHUEHRRUGHOLQJ YDQ GH VWXNNHQ GRHQ
HQ VFKULMYHQ ZH HHQ EHVOXLW HQ HHQ QRWD� +HW EHVOXLW LV YRRU GH YHU]RHNHU HQ ZDW HU RS GH ULMNVRYHUKHLG
VLWH NRPW WH VWDDQ� 'H QRWD LV HFKW YRRU GH '*� ]RGDW GLH ZHHW KRH HQ ZDW� 'LH JDDW GDQ GH OLMQ GRRU�

,� 2MD� LV GDW GH SDUDIHQOLMQ GDQ"

5�� -D NORSW� GDDULQ JDDW KHW HHUVW ODQJV KHW KRRIG YDQ HHQ DIGHOLQJ� YHUYROJHQV ODQJV KHW KRRIG YDQ
GH MXULGLVFKH DIGHOLQJ HQ WRW VORW QDDU GH '*� 'LH PRHWHQ DOOHPDDO KXQ KDQGWHNHQLQJ HURQGHU ]HWWHQ
HQ GDQ NDQ KHW QDDU GH YHU]HQGNDPHU� (Q YDQXLW GH YHU]HQGNDPHU ZRUGW KHW SHU SRVW RI PDLO QDDU GH
YHU]RHNHU JHVWXXUG�

5�� (Q MH GDQ DIYUDJHQ ZDDURP KHW ODQJHU GDQ �� GDJHQ GXXUW�

,� -D GDW NOLQNW LQGHUGDDG EHKRRUOLMN RQKDDOEDDU� =RXGHQ MXOOLH ZHO GHQNHQ GDW GLH �� GDJHQ LQ HHQ
LGHDOH VLWXDWLH KDDOEDDU ]RX NXQQHQ ]LMQ"

5�� ,Q GH PHHVW LGHDOH VLWXDWLH ]RX KHW KDDOEDDU ]LMQ DOV GH LQIRUPDWLHKXLVKRXGLQJ JRHG RS RUGH LV�
:DQW DOV KHW DOOHPDDO LQ LHGHU JHYDO RS � SOHN LV HQ LHGHUHHQ GH MXLVWH UHFKWHQ KHHIW� NDQ MH KHW KHHO
PDNNHOLMN ]RHNHQ HQ WRYHU MH KHW ]R DOOHPDDO QDDU ERYHQ� +HW SUREOHHP ]LW KHP HULQ GDW GH PHHVWH
GLQJHQ VRZLHVR QLHW LQ KHW '06 VWDDQ HQ GDW HU KHHO YHHO RS GH PDLO HQ WHOHIRQLVFK ZRUGW EHVSURNHQ�
'DDUGRRU NULMJ MH PRHLOLMN HHQ GXLGHOLMN EHHOG YDQ KRH DOOHV LV YHUORSHQ�

5�� -D� KHW NRVW YRRUQDPHOLMN KHHO YHHO WLMG DOV MH DOOH HPDLOER[HQ GRRU PRHW ORSHQ� $OV MH HHQ :RR�
YHU]RHN KHEW ZDDULQ ]H RRN DOOH FRPPXQLFDWLH ZLOOHQ� GDQ EHQ MH JHZRRQ HFKW KHHO HUJ ODQJ EH]LJ�

5�� (Q GDDUQDDVW KHE MH RRN QRJ KHW IHLW GDW HU RRN KHHO HUJ YHHO RQ]LQ PDLOV WXVVHQ VWDDQ� ,Q GH
YRUP YDQ LN JD NRIILH KDOHQ� JD MH PHH"

5�� -D� HQ LQ SULQFLSH KHEEHQ ZH ELM %=. RRN GH DIVSUDDN GDW PDLOV LQ KHW '06 ZRUGHQ JH]HW� ,N
EHQ HU ]HOI QX WRHYDOOLJ JRHG PHH EH]LJ� LQ SULQFLSH PRHW MH GDQ HONH ZHHN NLMNHQ ZHONH PDLOV EHODQJULMN
]LMQ JHZHHVW� 0DDU KHHO YHHO PHQVHQ GRHQ GLW QLHW HQ GDQ PRHW MH GH KHOH PDLOER[ GRRU�

5�� -D ]HNHU HQ GDQ LV KHW RRN QRJ PDDU GH YUDDJ RI PHQVHQ KHW ZLOOHQ JHYHQ RI GDW ZLM KHW YLD
GH VHFXULW\ RIILFH PRHWHQ DDQJHYHQ GDW ZH GLH PDLOER[ ZLOOHQ RSJHYHQ ZDDUGRRU KHW QRJ ODQJHU GXXUW�
9RRUDO ELM PHQVHQ GLH KLHU QLHW PHHU ZHUN]DDP ]LMQ NDQ KHW KHHO ODQJ GXUHQ� WRW ZHO GULH PDDQGHQ�

5�� +HW LV GDDURP RRN KHHO JHN GDW HU HHQ HYHQ ODQJH WHUPLMQ LV YROJHQV GH ZHW YRRU HHQ :RR�YHU]RHN
ZDDU ]H ELM ZLM]H YDQ VSUHNHQ �� YHUVODJHQ RSYUDJHQ RI GDW ]H ���� VWXNNHQ RYHU DOOHV WXVVHQ ����
HQ ���� ZLOOHQ KHEEHQ�

5�� 'DW LV RRN ]R� (Q KHW KHOSW RRN QLHW GDW HU JHHQ RQGHUVFKHLGW LV WXVVHQ FRPSOH[LWHLW� :DQW VRPV
KHE MH RQGHUZHUSHQ ]RDOV H[FXVHV RYHU KHW VODYHUQLM YHUOHGHQ ZDDU ELMYRRUEHHOG GH WZHHGH NDPHU RRN
QRJ LV LHWV YDQ YLQGW� 'DW ]LMQ KHOH ODVWLJH RQGHUZHUSHQ ZDDUELM MH GXEEHOH ODJHQ HQ EHODQJHQ NULMJW�
(Q GDQ KHE MH RRN QRJ PHW MRXUQDOLVWHQ WH PDNHQ GLH KHOH PRHLOLMNH YUDJHQ VWHOOHQ RI KHHO VWULNW RS GH
GHDGOLQHV ]LWWHQ RI ]HOIV LQ EHZDDU RI EHURHS JDDQ DOV MH GH GHDGOLQHV QLHW KDDOW�

,� (Q ]LHQ MXOOLH LQ GH EDVLV GDQ HFKW KHW '06� 'LJL'RF� DOV ERWWOHQHFN YDQ KHW QLHW KDOHQ YDQ GH]H
WHUPLMQHQ LQ KHW DOJHPHHQ"

5�� -D� ZLM ]LMQ QX EH]LJPHW GH MDDUUDSSRUWDJH EHGULMIVYRHULQJ 5LMN� GLH YDQ YRULJ MDDU GLH ]XO MH ZDDUVFKL�
MQOLMN QRJ ZHO HUJHQV NXQQHQ YLQGHQ� 'DDULQ VWDDW HLJHQOLMN KRH DOOH PLQLVWHULHV SHUIRUPHQ DOV KHW JDDW
RYHU :RR�YHU]RHNHQ� 0DDU GRRUGDW KHW '06 HLJHQOLMN QLHW JRHG RS RUGH LV HQ LQIRUPDWLH HLJHQOLMN QLHW
NORSW� NULMJ MH RRN HHQ KHHO YHUWURHEHOW EHHOG DOV MH QDDU GDW VRRUW GLQJHQ JDDQ NLMNHQ� (Q GDW PHUN LN
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RRN WHUXJ LQ GH SURFHVYHUEHWHULQJ� ZDQW HONH SURFHVYHUEHWHULQJ GLH MH ZLO GRRUYRHUHQ LV SULPD PDDU
GDQ PRHW MH HU ZHO YRRU ]RUJHQ GDW DOOHV LQ LHGHU JHYDO JRHG YLQGEDDU LV� :DQW DOV MH LQ HHUVWH LQVWDQWLH
GH VWXNNHQ DO QLHW NDQ YLQGHQ GDQ PDDNW KHW ELMQD QLHW XLW ZHONH SURFHVYHUEHWHULQJHQ MH ZLO GRRUYRHUHQ�
GDQ ORRS MH GDDU DOWLMG WHJHQDDQ�

,� ,Q KHW UDSSRUW %ODDGMHV RS KHW VSRRU VWDDW RRN VFKHPDWLVFK ZHHUJHJHYHQ KRH KHW SURFHV LQ GH EDVLV
KDDOEDDU ]RX PRHWHQ ]LMQ� .ORSW KHW GDW MH KHW GDDU GDQ RRN PHH HHQV EHQW PDDU GDW MXOOLH HUYDULQJ LV
GDW GH UDQGYRRUZDDUGHQ GDW WHJHQKRXGHQ"

5�� -D DEVROXXW� (Q LN EHQ KHW HU RRN PHH HHQV GDW MH GLH SDUDIHQOLMQ RRN DQGHUV PRHW LQULFKWHQ
ZDQW GDW NRVW ]HNHU RRN WLMG� 0DDU KHW JDDW RRN RP LQKRXGHOLMNH EHWURNNHQKHLG� ZDQW SUREHHU PDDU LV
EHOHLGVPHGHZHUNHUV HQWKRXVLDVW WH NULMJHQ RP DDQ HHQ:RR�YHU]RHN PHH WH GRHQ� 2YHU KHW DOJHPHHQ
]LHQ ]H KHW HFKW DOV NRUIHH� 0DDU YRRUDO GH LQIRUPDWLHKXLVKRXGLQJ VWDDW DDQ GH EDVLV� :DDU ZH QX KHHO
YDDN WHJHQ DDQORSHQ LV GDW GH PHQVHQ GLH ZHUN]DDP ZDUHQ LQ GH SHULRGH ZDDURP JHYUDDJG ZRUGW� QX
QLHW PHHU ZHUN]DDP ]LMQ� 3UREHHU GDQ PDDU HHQ JRHG EHHOG WH YRUPHQ YDQ KRH LHWV JHEHXUG LV� (Q DOV
KHW GDQ RRN QRJ LV QLHW FRPSOHHW LV� ZRUGW KHW KHHO ODVWLJ RP WH YROGRHQ DDQ GH YUDDJ HQ GXV DDQ GH ZHW�

,� 2NH GDQNMH� GDQ LV KHW SURFHV LQ LHGHU JHYDO ZDW GXLGHOLMNHU� 'DQ ]RX LN JUDDJ QRJ NRUW LQJDDQ
RS GH PHQVHQ GLH EHWURNNHQ ]LMQ ELM ]R¶Q YHU]RHN� ,Q HHQ UDSSRUW VWRQG GH]H WDEHO PHW UROOHQ� LV GLH RRN
RS MXOOLH SURFHV YDQ WRHSDVVLQJ"

5�� (YHQ NLMNHQ� 'H ,++�VSHFLDOLVW� GLH LV ELM RQV HLJHQOLMN HHQ EHHWMH GH ]RHNVSHFLDOLVW PHW V\VWHHP�
VSHFLDOLVW ELM HONDDU� (Q ZH KHEEHQ ZHO LQIRUPDWLHFRRUGLQDWRUHQ GLH ZHO RS ,++ JHVSHFLDOLVHHUG ]LMQ
PDDU GLH KHEEHQ HLJHQOLMN ZHLQLJ PHW HHQ :RR�YHU]RHN WH PDNHQ�

5�� -D GLH SUREHUHQ HLJHQOLMN PHHU ORV YDQ GH :RR GH LQIRUPDWLHKXLVKRXGLQJ RS RUGH WH NULMJHQ�

5�� -D DOV LN PRHW DDQZLM]HQ ZLH HU ELM RQV HFKW EHWURNNHQ ]LMQ ELM HHQ :RR�YHU]RHN GDQ ]LMQ GDW
GH LQKRXGHOLMN VSHFLDOLVW� GH SURFHVFR|UGLQDWRU HQ GH ]RHNVSHFLDOLVW� 'H MXULGLVFKH NHQQLV LV GDQ GH
MXULVW ELM RQV GLH HU RRN QRJ ELM EHWURNNHQ LV�

,�:DQW GLH MXULVW JDDW GDQ HFKW RYHU KHW WRHWVHQ YDQ GH JURQGHQ"

5�� -D NORSW HQ GLH FKHFNW RRN QRWD¶V HQ EHVOXLWHQ RI ZH KHW JRHG KHEEHQ EHDUJXPHQWHHUG ZDDURP
EHSDDOGH GLQJHQ QLHW RSHQEDDU JHPDDNW ZRUGHQ�

5�� =LWWHQ GLH MXULVWHQ ELM RQV HLJHQOLMN DOOHHQ RS GH :RR"

5�� 1HH� ]H KHEEHQ RRN QRJ DQGHUH VSHFLDOLVPHQ ZDDU ]H RS ]LWWHQ� 0RFKW MH PHW MXULVWHQ ZLOOHQ
VSUHNHQ GDQ NDQ GDW GHQN LN ZHO WURXZHQV� 0DDU QHH ]H ]LMQ ELMYRRUEHHOG RRN QRJ JHVSHFLDOLVHHUG RS
ZRQHQ RI HHQ DQGHU FRQFHSW�

,� ,N KHE VRZLHVR KHW LGHH GDW GDW YRRU YHHO PHQVHQ ELQQHQ KHW SURFHV JHOGW� GDW DOV HHQ :RR�YHU]RHN
ZRUGW LQJHGLHQG GDW GDW H[WUD LV RS KXQ HLJHQ ZHUN HQ GDW MH HLJHQOLMN QLHW HFKW ZHHW ZDQQHHU ]H JDDQ
NRPHQ� 'XV PHUN MH GDQ QLHW RRN GDW HHQ YDQ GH JURWH SLMQSXQWHQ LV GDW LHPDQG QLHW ]RPDDU DO ]LMQ
ZHUN ZLO RI NDQ QHHUOHJJHQ"

5�� -D GDW LV RRN HFKW HHQ YDQ GH GLQJHQ ZDDU ZH WHJHQDDQ ORSHQ� GDW GH SULRULWHLW HFKW QLHW DOWLMG
ELM HHQ :RR�YHU]RHN OLJW�

,� =LMQ GDDU GDQ ELM MXOOLH JHVSUHNNHQ RI DIVSUDNHQ RYHU GDW HU ZHO HHQ VRRUW IORZ LQ EOLMIW� ,N NDQ PH
YRRUVWHOOHQ GDW DOV KHW XUJHQWLHJHYRHO HU QLHW LV� GDW MH KHW GDQ RRN PDNNHOLMNHU YRRU MH XLW VFKXLIW�

5�� -D GDDU ]LMQ ZH ]HNHU PHH EH]LJ RP GDW WH YHUDQGHUHQ� -H PHUNW ZHO GDW KHW YDDN HFKW HHQ
NZHVWLH LV YDQ EHOHLGVPHGHZHUNHUV GLH JHHQ WLMG YULM JHPDDNW NULMJHQ� ,N KHE WRHYDOOLJ HHQ NHHU HHQ
EHOHLGVPHGHZHUNHU JHKDG GLH RRN ]HL YDQ GH YROJHQGH NHHU ]RX KHW KHHO ILMQ ]LMQ DOV DO PLMQ ZHUN ]R
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YRRU HHQ ZHHN RSJHVFKRYHQ NRQ ZRUGHQ HQ GDW LN PH GDQ KHOHPDDO RS ]R¶Q :RR�YHU]RHN NDQ ULFKWHQ�
0DDU GDW NDQ JHZRRQ QLHW ZDQW HU PRHWHQ WRFK QRJ DOOHUOHL DQGHUH GLQJHQ JHGDDQ ZRUGHQ�

5�� 2I YDQDI KRJHU RS ZRUGW GDDU JHHQ UXLPWH YRRU JHJHYHQ�

5�� -D� ZDQW GDQ ]HJJHQ ]H µGH WZHHGH NDPHU PRHW QRJ DQWZRRUG NULMJHQ¶ RI µZH PRHWHQ GDDU QRJ
DDQ ZHUNHQ¶� 0DDU LN EHQ KHW YROOHGLJ PHW MH HHQV GDW GDW ]HNHU HHQ SUREOHHP LV YRRU ]R¶Q DIKDQGHOLQJ�

,� =RX KHW GDQ QLHW NXQQHQ RP RRN WXVVHQGHDGOLQHV WH VWHOOHQ YRRU YHUVFKLOOHQGH VWDSSHQ" :HUNHQ
MXOOLH GDDU PHH"

5�� -D GDW NDQ ]HNHU� PHW HHQ DDQWDO YHU]RHNHQ KHE LN KHW DO JHSUREHHUG HQ LN PHUN GDW KHW VRPV KHOSW
PDDU GDW KHW YDDN DOVQRJ WH ZHLQLJ SULRULWHLW KHHIW� (Q GDDU NXQQHQ ]H ]HOI RRN YDDN QLNV DDQ GRHQ�
ZDQW GDQ ZLOOHQ ]H ZHO PDDU JHYHQ ]H DDQ GDW ]H QLHW ]RXGHQ ZHWHQ ZDDU ]H WLMG YDQGDDQPRHWHQ KDOHQ�

,� -D ORJLVFK� GDQ ZHUNW HHQ JRHG 'LJLGRF QDWXXUOLMN� PDDU ]RX KHW GDQ LGHDOLWHU QLHW QRJ EHWHU ]LMQ
DOV ]LM QLHW HHQV HFKW QRGLJ ]LMQ" 'XV GDW MXOOLH KHW LQ KXQ SOHN NXQQHQ ]RHNHQ HQ GDW ]LM GDW DOOHHQ
KRHYHQ WH FRQWUROHUHQ�

5�� -D GDDU ]LMQ ZH RRN QDDUWRH DDQ KHW ZHUNHQ� 0DDU ]HOIV DOV MH ]H HHQ VWXN NOHLQHUH URO JHHIW� ELM
ZLM]H YDQ VSUHNHQ DOOHHQ HHQ KDQGWHNHQLQJ HUJHQV RQGHU ]HWWHQ� GDQ QRJ NDQ KHW YHUWUDJHQG ZHUNHQ
RPGDW ]H ]LFK QLHW EHWURNNHQ YRHOHQ�

5�� -D HQ ]H KHEEHQ HFKW GH LQKRXGHOLMNH NHQQLV� ,N EHQ QX YRRU DFWLHYH RSHQEDDUPDNLQJ ]HOI PDDU
GH VWXNNHQ JDDQ ]RHNHQ RPGDW HU JHZRRQ JHHQ VFKRW LQ GH ]DDN ]DW� 0DDU GDDU EHQ MH KHHO ODQJ PHH
EH]LJ HQ MH PRHW XLWHLQGHOLMN WRFK NHQQLV KHEEHQ YDQ EHSDDOGH SURFHVVHQ GLH ]LMQ JHZHHVW RI EHSDDOGH
PDLOWMHV GLH HURYHU ]LMQ JHVWXXUG�

,� $K MD� MH PRHW ZHWHQ ZHONH LQIRUPDWLH HU �EHUKDXSW EHVWDDW�

5�� -D HQ ]LM ZHWHQ RRN KHW EHVWH ZHONH ]RHNWHUP QRGLJ LV RP WRW GH LQIRUPDWLH WH NXQQHQ NRPHQ�
(Q LN PHUN RRN GDW GH EHOHLGVPHGHZHUNHUV ZDDU LN PHH JHZHUNW KHE GDW DOV LN ELM DOOH VWDSSHQ EH�
WURNNHQ EHQ HQ ]LM RRN KXQ GHHO GRHQ GDW ]H GDQ ZHO YHHO JHPRWLYHHUGHU ]LMQ RP �EHUKDXSW KXQ WLMG
HUYRRU LQ WH ]HWWHQ� =RGUD MH DOOHV YDQ ]H DIQHHPW EHQ MH HQ QLHW ]LFKWEDDU HQ GHQNHQ ]H ZDDURP ]RX
LN PLMQ WLMG HU QRJ LQ VWRSSHQ� MLM GRHW DOOHV WRFK DO�

5�� :DW RRN HHQ QDGHHO LV YDQ KHW QLHW RS RUGH ]LMQ YDQ GH LQIRUPDWLHKXLVKRXGLQJ LV KHW YHUORRS YDQ
EHOHLGVPHGHZHUNHUV� 'H EHOHLGVPHGHZHUNHUV GLH GDQ EHWURNNHQ ZDUHQ ]LMQ DOODQJ JHYORJHQ�

5�� -D HQ GDW LV ]HNHU ELM :RR�YHU]RHNHQ GLH SHULRGH ���� WRW QX KHEEHQ� =HNHU YDQ GLH HHUVWH
SHULRGH LV HU YDDN QLHPDQG PHHU GLH HUELM ZDV HQ NDQ YHUWHOOHQ ZDW HU WRHQ JHEHXUG LV RI ZDDURP
EHSDDOGH NHX]HV ]LMQ JHPDDNW� (Q KHW KHOSW RRN QLHW GDW GH NHQQLV QLHW HFKW GRRUJHJHYHQ ZRUGW� +HW
EOLMIW YDDN ELM HQNHOH SHUVRQHQ KDQJHQ HQ ]RGUD GLH ZHJ ]LMQ� JDDW GLH NHQQLV HLJHQOLMN YHUORUHQ� (Q GDW
JHOGW RRN YRRU GH NHQQLV RYHU GH LQIRUPDWLHKXLVKRXGLQJ�

,� -D LN NDQ PH YRRUVWHOOHQ GDW GDW QLHW KHOSW WLMGHQV ]R¶Q WUDQVLWLH� ,N GHQN GDW LN GDQ RYHU KHW KXLGLJH LQ�
IRUPDWLHSURFHV YRRU QX DOOHV KHE JHYUDDJG ZDW LN ZLOGH� 9RRU GH YROJHQGH YUDJHQ ]RX LN JUDDJ LQ ZLOOHQ
JDDQ RS KHW VWUHHIEHHOG ZHUNRPJHYLQJ YDQ GH WRHNRPVW ]RDOV GDW LQ KHW PHHUMDUHQSODQ LV RSJHVWHOG�
:DW YHUVWDDQ MXOOLH RQGHU GLH WHUP"

5�� :DW LN HU WRW QX WRH RYHU JHKRRUG KHE LV GDW GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW HU RQGHU DQ�
GHUH YRRU PRHWHQ ]RUJHQ GDW GH LQIRUPDWLHKXLVKRXGLQJ PHHU RS RUGH LV HQ GDW ZH YHHO PDNNHOLMNHU PHW
HONDDU VDPHQZHUNHQ� :H KHEEHQ HHQ FRQWHQW VHUYLFH SODWIRUP �&63� QX LQ RQWZLNNHOLQJ PHW KHW LGHH
GDW RRN YHUVFKLOOHQGH PLQLVWHULHV LQIRUPDWLH PHW HONDDU NXQQHQ XLWZLVVHOHQ HQ ELM HONDDU NXQQHQ ]LHQ
ZDW HU ORRSW HQ RI VDPHQZHUNLQJ GDDULQ GXLGHOLMN LV�
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5�� (Q EOLMIW 'LJL'RF GDQ ZHO"

5�� -D GDW ZRUGW LQ HHUVWH LQVWDQWLH 'LJL'RF 2QOLQH HQ HU ]LW GDQ YRRU GH WRHNRPVW QRJ HHQ PRJHOLMNKHLG
GDW ]H ZHHU LHWV DQGHUV JDDQ PDNHQ� PDDU GDW ZHHW LN QLHW SUHFLHV� +HW LGHH HUDFKWHU LV YRRUDO GDW HU
PHHU XQLIRUPLWHLW NRPW ELQQHQ ]RZHO KHW PLQLVWHULH DOV ULMNVEUHHG� 2PGDW KHW HU QX HFKW DDQ OLJW ZDDU
MH HHQ :RR�YHU]RHN LQGLHQW KRH KHW YHUYROJHQV RSJHSDNW ZRUGW HQ GDW LV EHVW JHN�

5�� -D ZDW LN LQGHUGDDG YRRUQDPHOLMN KHE PHHJHNUHJHQ YDQ GH :HUNRPJHYLQJ YDQ GH 7RHNRPVW LV
GDW DOOH YHUVFKLOOHQGH V\VWHPHQ GLH ZH QX KHEEHQ� PHHU LQ � V\VWHHP ZRUGHQ JH]HW� (Q GDW MH GDDULQ
GDQ RRN NDQ FRPPXQLFHUHQ ]RGDW QLHW DOOHV RYHU GH PDLO KRHIW�

5�� -D HQ GDDU ]RX GDW &63 YHUKDDO GDQ RRN LQ NXQQHQ SDVVHQ� GDW MH ELMYRRUEHHOG ]LHQVZLM]HQ RRN
YHHO PDNNHOLMNHU YLD GDW SODWIRUP PHW HONDDU NDQ XLWZLVVHOHQ�

5�� 0DDU PRHWHQ ZH GDQ QLHW RRN QDDU HHQ VRRUW '06 PHW DOOH ULMNVRUJDQLVDWLHV" :DQW HFRQRPLVFKH
]DNHQ ELMYRRUEHHOG NDQ DO QLHW LQ 'LJL'RF YROJHQV PLM�

5�� .ORSW� ILQDQFLsQ HQ VRFLDOH ]DNHQ ]LMQ GH HQLJH GLH RRN 'LJL'RF KHEEHQ HQ YRRU GH UHVW NRPW
MH ZHHU LQ HHQ ZHUHOG YRO PHW DQGHUH V\VWHPHQ�

,� +HW NOLQNW GDW HLJHQOLMN DOVRI GLH ZHUNRPJHYLQJ HFKW RYHU GH GLJLWDOH RPJHYLQJ JDDW HQ GDW MH GDDU
GDQ KHW '06 HQ PDLO HQ DSS� HQ HLJHQOLMN DOOHV ZDDU LQIRUPDWLH NDQ VWDDQ FRPELQHHUW�

5�� -D GDW LV KRH LN KHW EHJUHSHQ KHE�

5�� -D GDW LV ]HNHU RRN KRH LN KHW EHJUHSHQ KHE HQ GDDU ]RX GDW &63 RRN HHQ URO LQ PRHWHQ VSH�
OHQ PDDU GDDU ]LMQ RRN ZHHU YHUVFKLOOHQGH PHQVHQ PHH EH]LJ� RRN VXSHU KDQGLJ�

,� (HQ DQGHUH 78 'HOIW VWXGHQW KHHIW YRULJ MDDU RQGHU]RHN JHGDDQ QDDU GH HLVHQ YDQ ]R¶Q '06 HQ
FRQFOXGHHUGH RQGHU DQGHUH GDW KHW JHEUHN DDQ PRJHOLMNKHGHQ YRRU VDPHQZHUNLQJ LQ GRFXPHQWHQ HHQ
JURRW SUREOHHP LV� LV GDW RRN HHQ YDQ GH SUREOHPHQ GLH LQ GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW YHUKROSHQ
PRHWHQ ZRUGHQ"

5�� -D GDW LV RRN HLJHQOLMN ZDDU ZH �EHUKDXSW WHJHQ DDQ ORSHQ� 'DW HU QRJ QLHW HHQ SODWIRUP LV ZDDU
LHGHUHHQ NDQ VDPHQZHUNHQ ]RDOV GDW ELMYRRUEHHOG LQ *RRJOH 'RFV NDQ�

5�� -D ZDDUGRRU MH RRN NULMJW GDW LQIRUPDWLH RS YHUVFKLOOHQGH SOHNNHQ WHUHFKW NRPW ZDQW VRPV ZLOOHQ
PHQVHQ GDW ZHO HQ GDQ ]RHNHQ ]H HHQ DQGHU SODWIRUP ZDDURS ]H ZHO VDPHQ NXQQHQ ZHUNHQ HQ VWDDW
GH LQIRUPDWLH QLHW PHHU LQ KHW '06�

5�� (Q GDQ NULMJ MH GXV RRN DO GLH YHUVFKLOOHQGH FRQFHSWHQ ZDDUGRRU MH GRRU GH ERPHQ KHW ERV QLHW
PHHU ]LHW�

5�� -D MH KHEW GDQ QRJ ZHO GH GLVFXVVLH GDW KHW EHODQJULMN LV YRRU YHUVLHEHKHHU� ZDQW GDW LV HLJHQ�
OLMN YROJHQVPLM WRW QX WRH ZDDURP ]H QLHW VDPHQ ZLOOHQ ZHUNHQ� :DQW ELMYRRUEHHOG *RRJOH 'RFV KRXGW
GDW ZDW PLQGHU ELM WHUZLMO MH LQ 'LJL'RF QX HONH YHUVLHEHKHHU NDQ DDQNOLNNHQ� 0DDUMD GH YUDDJ LV KRH
HUJ LV GDW QRGLJ DOV GLH WRFK QRRLW RSHQEDDUJHPDDNW ZRUGHQ�

5�� 1HH SUHFLHV HQ DOV YDDN DOOHHQ PDDU GH XLWHLQGHOLMNH YHUVLH RSHQEDDU JHPDDNW ZRUGW� LQ KRHY�
HUUH ZLO MH GDQ WHUXJ LQ YHUVLHV NXQQHQ NLMNHQ� 'DQ LV KHW PLVVFKLHQ YHHO PDNNHOLMNHU RP WH NXQQHQ ]LHQ
RK 3LHWMH KHHIW GDW VWXNMH JHVFKUHYHQ�

,� -D ZDQW GDW NDQ LQ *RRJOH 'RFV ELMYRRUEHHOG ZHO�

5�� -D HQ GDQ NDQ MH RRN YHHO PDNNHOLMNHU PHQVHQ HURS DDQVSUHNHQ YDQ JRK MLM KHEW GDW JHVFKUHYHQ�
ZDW ZDV MH JHGDFKWHQ GDDUELM" ,N NDQ PH YRRUVWHOOHQ ELM EHOHLG GDW KHW GDQ VXSHU KDQGLJ LV DOV HU WHJHOLMN
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LQ NDQ HQ QLHW GDW 3LHWMH HUXLW PRHW DOV -DQWMH HULQ ZLO�

5�� -D ZDQW QX PRHW MH 'LJL'RF VRPV EHOOHQ DOV LHPDQG KHW QLHW JRHG DIJHVORWHQ KHHIW YRRUGDW MH
HU LQ NDQ�

,� 2NH GDW JHHIW HHQ YHHO GXLGHOLMNHU EHHOG YDQ MXOOLH EHJULS ELM ZHUNRPJHYLQJ YDQ GH WRHNRPVW� ,N
PRHW ZHO ]HJJHQ KHW LV DOOHPDDO ZHO YHHO ]HJ� LHGHUH NHHU GDW MH KHW GHQNW WH EHJULMSHQ NRPHQ HU ZHHU
GLQJHQ ELM� (Q KHW YRHOW YRRUDO RRN DOVRI MXOOLH FRQWLQX DFKWHU GH IHLWHQ DDQORSHQ ZDDUGRRU KHW RSORVVHQ
RRN ODVWLJ LV� :DQW MH KHEW WLHQWDOOHQ MDUHQ DDQ LQIRUPDWLH GLH QLHW JRHG LV JHRUJDQLVHHUG�

5�� -D HQ KHW JDDW ]R ODQJ]DDP TXD GLJLWDOH RQWZLNNHOLQJ� :DQW ELMYRRUEHHOG GLH ZHUNRPJHYLQJ YDQ
GH WRHNRPVW� LN GHQN HFKW GDW GLH SDV RYHU WZHH MDDU HU NDQ ]LMQ HQ GDQ LV GLH HLJHQOLMN DOZHHU RXW GDWHG�

,� -D ZDQW LN YRQG GH NHX]H YRRU 'LJL'RF RQOLQH ZDDUELM HLJHQOLMN DOOHHQ GH LQWHUIDFH HFKW YHUDQGHUW
RRN YULM PLQLPDDO�

5�� -D DEVROXXW HQ LN KHE WRHYDOOLJ ]HOI RRN HHQ NOHLQ RQGHU]RHN JHGDDQ QDDU UHFRUGPDQDJHPHQW�
GDW LV LQ 'LJL'RF SDV QD �� MDDU HHQ VRRUW YDQ LQJHVWHOG� :DDUGRRU MH WLHQ MDDU DDQ GRFXPHQWHQ KHEW
ZDDU GDW QLHW RS]LW HQ HU NORSW JHZRRQ KHOHPDDO QLNV YDQ� (Q GDQ NRPHQ ]H HU QX HLJHQOLMN DFKWHU PHW
'LJL'RF 2QOLQH GDW HU EHSDDOGH GLQJHQ QLHW NORSSHQ HQ GDW LV RRN ZHHU ]R DFKWHU GH IHLWHQ DDQORSHQ
HQ KHW JDDW ]R ODQJ]DDP� ,N GHQN GDQ MH PRHW YHHO PHHU QDDU GH PDUNW OXLVWHUHQ KLHUPHH� GLH KHEEHQ
GLW ]R RSJHORVW� (Q GDW LV QDWXXUOLMN PHW DDQEHVWHGLQJ HQ YHLOLJKHLG KHHO LQJHZLNNHOG PDDU LN YUDDJ PH
]R YDDN DI ZDDURP ZH KHW DOOHPDDO ]HOI ZLOOHQ GRHQ�

,� -D HQ GDDU ]LMQ GH PHHVWH DPEWHQDUHQ QDWXXUOLMN RRN KHOHPDDO QLHW YRRU DDQJHQRPHQ RP GDW ZHUN
WH GRHQ� GLH NULMJHQ KHW HUELM�

5�� -D ]HNHU� JHOXNNLJ ]LMQ EHOHLGVPHGHZHUNHUV KHW OLHIVW EH]LJ PHW KXQ EHOHLGVNHQQLV�

5�� -D GDW LV RRN JHZRRQ KHW ODVWLJH GHQN LN� MH PRHW YHUEHWHULQJHQ PDNHQ PHW LQ MH DFKWHUKRRIG
KRHODQJ KHW JDDW GXUHQ HQ GH WUDDJKHLG YDQ ]R¶Q RYHUKHLG�

5�� (Q GDW YLQG LN RRN QRJ ]RLHWV� MLM ]HL GDDUQHW NXQQHQ ZH GH EHOHLGVPHGHZHUNHUV QLHW XLW GDW SURFHV
KDOHQ PDDU ]LM ]LMQ GHJHQH GLH LQ HHUVWH SODDWV DO GLH LQIRUPDWLH KHEEHQ JHPDDNW� =LM ]LMQ GXV HLJHQDDU
YDQ DO GLH VWXNNHQ GXV KHW LV HLJHQOLMN EHVW JHN DOV LN GDQ ]RX ]HJJHQ LN QHHP KHW RYHU HQ ]HW DOOHV YRRU
MH RQOLQH� 9RRUDO RRN RPGDW ]LM XLWHLQGHOLMN KXQ KDQGWHNHQLQJ HURQGHU PRHWHQ ]HWWHQ HQ GH HLQGYHUDQW�
ZRRUGHOLMNH ]LMQ YRRU ZDDURP GLQJHQ ]R JHJDDQ ]LMQ�

5�� 7RFK ]RX LN ]HJJHQ HU PRHWHQ WRFK WHFKQLVFKH VOLPPH GLQJHQ NRPHQ�

5�� +HOHPDDO PHH HHQV HQ LN YLQG KHW RRN HHQ WHUHFKW SXQW GDW MH ]HJW GDW MH YHUEHWHULQJHQ PRHW
PDNHQ PHW LQ MH KRRIG GDW KHW ZHOOLFKW � MDDU JDDW GXUHQ�

5�� -D LN KDG ODDWVW RRN HHQ JHVSUHN PHW HHQ EHGULMI GLH YLD $, MH VWXNNHQ KHHO VQHO RS GH LQKRXG
NDQ VFDQQHQ PHW HHQ YUDDJ GLH MH VWHOW� (Q GDW LGHH LV KLHU HLJHQOLMN RRN DO KHHO VQHO DIJHVFKRWHQ RRN
RS YHLOLJKHLGVYRRUVFKULIWHQ�

5�� (FKW" 'DW ZDV ]R¶Q LGHDOH WRRO JHZHHVW�

5�� -D GDQ NRQ MH HHQ YUDDJ VWHOOHQ HQ GDQ JDI MH GH GRFXPHQWHQ DDQ� 0DDU GDW LV KHW KHOH SURE�
OHHP ZDQW GDW V\VWHHP ZHUN LQ GH FORXG HQ ZLM NXQQHQ RQ]H GRFXPHQWHQ QDWXXUOLMN QLHW LQ GH FORXG
]HWWHQ� (Q GDQ NRQ KHW V\VWHHP GLH VWXNNHQ VFDQQHQ RS EDVLV YDQ MRXZ YUDJHQ ZDDUGRRU MH HHQ LQ�
YHQWDULVDWLHOLMVW NULMJW PHW LQKRXG� (Q GDW LV GXV RRN IUXVWUHUHQG ZDQW KHW NDQ WHFKQLVFK GXV ZHO�

5�� -D GDQ ]RX MH GXEEHOH GRFXPHQWHQ RI ELMQD GXEEHOH VWXNNHQ RRN KHHO PDNNHOLMN VHOHFWHUHQ ZDQW
GDW GXXUW QX KDQGPDWLJ RRN XUHQ RP GDW XLW WH ]RHNHQ�
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,� 'DQ WRW VORW� ZDW KRXGW GH :RR ZRUNIORZ LQ"

5�� 'DW KRXGW LQ GDW ZH EH]LJ ]LMQ RP LQ]LFKWHOLMN WH PDNHQ LQ ZHONH VWDS HHQ :RR�YHU]RHN ]LW� (Q
GDDU ]LWWHQ RRN ZHHU WHFKQLVFKH PDQNHPHQWMHV DDQ PDDU KHW LGHH LV RP WH ODWHQ ]LHQ ZDDU ZH QX
VWDDQ� :H ZLOOHQ GDDU RRN ZHHU DQGHUH V\VWHPHQ DDQ NXQQHQ NRSSHOHQ GXV KHW KHHIW ]HNHU RRN PHW
GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW WH PDNHQ� 0DDU KHW LV RRN KHW LGHH GDW GH YHU]RHNHU GDQ NDQ ]LHQ
KRH KHW SURFHV YHUORRSW HQ GDW ]H ZDW PHHU GLJLWDOH XSGDWHV NULMJHQ� (U ]RX GDQ RRN DOOHPDDO LQIRU�
PDWLH PRHWHQ VWDDQ RYHU KRH KHW JDDW HQ ZLH HUDDQ ZHUNHQ� (Q ZH ZLOOHQ GDQ RRN EHSDDOGH WDNHQ DDQ
PHQVHQ WRH NXQQHQ ZLM]HQ� 'XV ]R ]LMQ ZH ZHO HFKW PHW KHW HHQ HQ DQGHU EH]LJ�

,� 6OXLW HLJHQOLMN GDQ RRN DDQ RS GLH WXVVHQWLMGVH GHDGOLQHV ZDDUGRRU LHGHUHHQ NDQ ]LHQ KRH KHW SURFHV
YHUORRSW�

5�� -D SUHFLHV�

,� +HHO HUJ EHGDQNW YRRU MXOOLH WLMG� LN ]DO GH XLWZHUNLQJ YDQ KHW JHVSUHN QDDU MXOOLH RSVWXUHQ�

'��� ,QWHUYLHZ �
,QWHUYLHZHU �,�� )ORRU 6WHHPDQ
5HVSRQGHQW � �5��� %HOHLGVPHGHZHUNHU %=.

,� 'H RSQDPH LV JHVWDUW� +HHO OHXN GDW MH GLW JHVSUHN PHW PLM ZLO YRHUHQ� ZDQW LN EHQ QX GXV KHHO
HUJ LQ GH IDVH YDQ KHHO YHHO OH]HQ HQ PHQVHQ VSUHNHQ RP HHQ JRHG EHHOG WH YRUPHQ� ,Q KHW RQGHU�
]RHN ZLO LN MXOOLH ZHUNZLM]H YDQ KHW DIKDQGHOLQJVSURFHV YDQ HHQ :RR�YHU]RHN VLPXOHUHQ� (Q GDQ WZHH
VFHQDULR¶V GDDURS ERXZHQ ZDDUELM ZH DDQQDPHV ZRUGHQ JHGDDQ RYHU KHW LQIRUPDWLHV\VWHHP� ZDW KHW
DOOHPDDO NDQ�

5�� (Q ZDW EHGRHO MH GDQ PHW LQIRUPDWLHV\VWHHP� ZDW GDW NDQ"

,� -D� LQ SULQFLSH LV GDW GDQ GLJLGRF� 'XV ]HJ PDDU KHW LQIRUPDWLHEHKHHUV\VWHHP�

5�� -D� ZDDU MH KHW XLW WUHNW�

,� -D� GDW NRPW YRRUW XLW PLMQ LQWHUHVVH YRRU GH WHUP GLH YDDN WHUXJNZDP YDQ GH ZHUNRPJHYLQJ YDQ
GH WRHNRPVW�

5�� 2K� MD�

,� 'DDU LN GDFKW YDQ MD� KHHO LQWHUHVVDQW� 0DDU KRH ]LHW GDW HU GDQ XLW HQ ZDW ]RX KHW HIIHFW GDQ KHEEHQ
YDQ ]R¶Q QLHXZH ZHUNRPJHYLQJ" 'XV GDW LV LQ KHW NRUW KHW RQGHU]RHN�

5�� -D� KHW GRHO YDQ KHW RQGHU]RHN ]HJ PDDU� -D� RNp� FRRO�

,� 0DDU GDDUYRRU OLMNW PH KDQGLJ RP HHUVW HYHQ ZDW NRUWH EDVLVYUDDJ WH VWHOOHQ� ZDQW LN EHQ VRZLHVR
ZHO QLHXZVJLHULJ ZDW MRXZ URO QX ELM %=. LV� -D� :DW GRH MLM QX GDDU"

5�� ,N KHE LQ PLMQ VWXGHQWHQWLMG� PDDU GDW KHE MH RRN JHOH]HQ� RQGHU]RHN JHGDDQ QDDU KHW LQIRU�
PDWLH]RHNSURFHV ELM :RR�YHU]RHNHQ� %HVW ZHO YDDN ZRUGW KHW LQ LHGHU JHYDO ELQQHQ GH RUJDQLVDWLH
KHHO HUJ JH]LHQ DOV HHQ MXULGLVFK SURFHV� 7HUZLMO� LQ PLMQ RSWLHN LV JDDW KHW LQ HHUVWH LQVWDQWLH JHZRRQ
RP� RNp� ZDW� ZHONH LQIRUPDWLH ]RHN MLM" 'XV ZDW EHGRHO MH" (Q YHUYROJHQV� RNp� KRH JDDQ ZH GLH YLQ�
GHQ" (Q GDQ KHE MH QDWXXUOLMN RRN QRJ GH VWDSSHQ PHW ODNNHQ� (Q RRN ]LHQVZLM]H� 'XV GDW GH DQGHUH
EHGULMYHQ GLH HUELM EHWURNNHQ ZDUHQ� RRN QDDU PRHWHQ NLMNHQ HQ GDW MH KHW SXEOLFHHUW� 0DDU LQ HHUVWH
LQVWDQWLH JDDW KHW JHZRRQ KHHO HUJ RP KHW EHJULMSHQ ZDW LHPDQG ]RHNW HQ GDW VQHO NXQQHQ YLQGHQ� 'XV
LN YRQG KHW ZHO LQWHUHVVDQW RP KHW RS GLH PDQLHU WH EHNLMNHQ� 'XV HHUVW JHZRRQ JHNHNHQ YDQ� Kp� KRH



'��� ,QWHUYLHZ � ��

NLMNW GH DFDGHPLVFKH OLWHUDWXXU QDDU HHQ ]RHNSURFHV" +RH ]LHW KHW HU QRUPDDO XLW" 1RX� GDQ ]LH MH�
HQ GDDU NRPHQ ZH GDQ ]R ZDDUVFKLMQOLMN ZHO RS� PDDU GDQ ]LH MH GDW KHW HU EHVW ZHO DQGHUV XLW]LHW GDQ
KRH KHW KRRSSURFHV HUXLW ]LHW� 9RRUDO KHW ]RHNJHGHHOWH� 0DDU MD� LQ LHGHU JHYDO� GDW ZDV PLMQ VWXGLH
HURS� ,N KDG GDDU GXV DDQEHYHOLQJHQ YRRU JHGDDQ� KRH GDW GDQ EHWHU NRQ� +HW ZDV RRN HHQ EHHWMH
DQGHUV� RPGDW LN HFKW ELM MRXUQDOLVWHQ JLQJ NLMNHQ� 1RUPDDO ZRUGW HU ELM )UHHGRP RI ,QIRUPDWLRQ $FW�
GDW LV GDQ HHQ EHHWMH GH LQWHUQDWLRQDOH WHUP� ZRUGW HU YDDN JHNHNHQ PHHU QDDU GH XLWNRPVW� PDDU QLHW
SHUV HQ QDDU KRH GRH MH GDW QRX" 7HUZLMO GDW QDWXXUOLMN RRN YDQ LQYORHG LV RS GH XLWNRPVW� 'XV KHW
ZDV RRN LQWHUHVVDQW RP GDW WH WRHWVHQ� MXLVW ELM MRXUQDOLVWHQ HQ EXUJHUV� 0DDU MD� WRHQ KHHIW PLMQ EDDV
PH JHYUDDJG� ZLO MH KLHU EOLMYHQ ZHUNHQ" 'XV LN ZHUN HU QX QRJ VWHHGV� ,QLWLHHO ZDV KHW VRRUW YDQ DOV
EHOHLGVPHGHZHUNHU� PDDU GDW NORSW RRN QLHW KHOHPDDO� RPGDW LN PHHU HHQ VRRUW DGYLVHXUVURO KHE� (Q
QX LV KHW HHQ EHHWMH YOLHJHQGH NLHS� 'XV HLJHQOLMN GH PHHVWH VWXNNHQ GLH ZH QDDU GH .DPHU VWXUHQ� GLH
VFKULMI LN� 9RRU GHEDWWHQ ]RUJ LN YRRU GH EHDQWZRRUGLQJ DDQ GH .DPHU�

,� +RX MH MH GDQ ZHO QRJ VSHFLILHN EH]LJ PHW GH :RR RI RRN PHW DQGHUH GLQJHQ"

5�� 1RX MD� LQPLGGHOV LV RRN DOOHV HLJHQOLMN� +HW EHJRQ ELM GH :RR� 0DDU HLJHQOLMN DOOHV XLW RQV WHDP�
PDDU ZH KHEEHQ RRN EHVW HHQ NOHLQ WHDP� :DQW KHW LV PLVVFKLHQ RRN ZHO HYHQ JRHG RS VWLO WH VWDDQ ELM
GH UHJHULQJVFRPPLVVDULV� GLH KDG GH WRHVODJHQDIIDLUH� (Q WRHQ LV HU� HU ZDV DO EHVW ZHO ODQJ EHNHQG
GDW GH PDQLHU ZDDURS GH RYHUKHLG PHW LQIRUPDWLH RPJDDW� GXV LQ KHW (QJHOV LV KHW LQIRUPDWLRQ PDQ�
DJHPHQW� PDDU 1HGHUODQG KHHIW EHVORWHQ GDW LQIRUPDWLHKXLVKRXGLQJ WH QRHPHQ� 0DDU GDW LV HLJHQOLMN
JHZRRQ KHHO VOHFKW� 'DW ZDV DO VLQGV ���� NZDPHQ GDDU EHVW ZHO YHHO UDSSRUWHQ RYHU� 'DW KHHWWH
GDQ GH GHPHQWHUHQGH RYHUKHLG� 1RX� GDW LV EHVW HHQ WDDL UDSSRUW� (Q GDW ZDV YDQ HHQ VRRUW LQVSHFWLH
ELQQHQ GH RYHUKHLG GLH GDDU WRH]LFKW RS KRXGW� 'XV GDQ ]RX MH ]HJJHQ� QRX� HU PRHW ZHO ZDW JHEHXUHQ�
PDDU ZH ]LMQ ELMQD �� MDDU ODWHU HQ QX LV HU GXV HHQ UHJHULQJVFRPPLVVDULV� :DQW ELM WRHVODJHQDIIDLUH�
ZDUHQ HU RRN RXGHUV GLH ]HLGHQ YDQ QRX� MXOOLH KHEEHQ GH]H EHVOLVVLQJ JHPDDNW GDW LN IUDXGHXU EHQ�
(Q GDW EHWHNHQW RYHULJHQV RRN GDW MH� RRN DO KHE MH DOOHHQ IUDXGH JHPDDNW PHW NLQGHURSYDQJWRHVODJ�
GDQ NULMJ MH RRN JHHQ KXXUWRHVODJ PHHU� 'DQ NULMJ MH HLJHQOLMN KHOHPDDO QLNV PHHU� ZDQW MH KHEW IUDXGH
JHSOHHJG� 'XV GDW LV YRRU KHHO YHHO PHQVHQ KHHO SUREOHPDWLVFK� 'XV PHQVHQ YURHJHQ� RNp� ZDDURP"
1RX� HQ GDW NRQ GH RYHUKHLG ELMQD QLHW UHFRQVWUXHUHQ� (Q HU ZDV RRN GLH SDUOHPHQWDLUH HQTXrWH GLH
GLH LQIRUPDWLH RS PRHVW KDOHQ� 'LH KDG RRN KHHO YHHO PRHLWH RP GLH LQIRUPDWLH WH YHU]DPHOHQ YDQ KRH
LV GLW QRX HLJHQOLMN JHEHXUG� 'XV WRHQ EOHHN GDW LQIRUPDWLRQ PDQDJHPHQW RI LQIRUPDWLHKXLVKRXGLQJ�
GDW GDW VOHFKW LV� 'DW LV QLHW JHZRRQ HHQ VRRUW YDQ� QRX MD� KXLVKRXGNXQGLJH LHWV� PDDU GDW LV RRN
HFKW VFKDGHOLMN YRRU EXUJHUV� PDDU RRN YRRU KRH GH RYHUKHLG NDQ IXQFWLRQHUHQ� (Q GH 7ZHHGH .DPHU
ELMYRRUEHHOG�

1RX� GDDU KHEEHQ ZH QRJDO ZDW DFWLHV LQJHVWHOG RP HUYRRU WH ]RUJHQ GDW ]RLHWV QLHW PHHU ]RX JHEHXUHQ�
:DDURQGHU GXV HHQ UHJHULQJVFRPPLVVDULV LQIRUPDWLHKXLVKRXGLQJ� (Q HHQ UHJHULQJVFRPPLVVDULV� GDDU
]LMQ HU PDDU HHQ SDDU YDQ� 'XV MH KHEW ELMYRRUEHHOG RRN HHQ UHJHULQJVFRPPLVVDULV VHNVXHHO JUHQVRYHU�
VFKULMGHQG JHGUDJ HQ JUHQVRYHUVFKULMGHQG JHGUDJ� 'LH LV GDQ ELMYRRUEHHOG LQ KHW OHYHQ JHURHSHQ� GL�
UHFWH DDQOHLGLQJ QDDU GLH %RRV DIOHYHULQJ YDQ 7LP +RIPDQ� 'DW LV HLJHQOLMN LHPDQG GLH DO H[SHUW LV RS
GDW JHELHG� (Q GLH GH UHJHULQJ HFKW DGYLVHHUW RYHU KRH� HQ GDW LV LQ RQV JHYDO� KRH JD MH QRX GLH LQ�
IRUPDWLHKXLVKRXGLQJ YHUEHWHUHQ� 'XV ZLM YDOOHQ GLUHFW RQGHU GH VWDDWVVHFUHWDULV� (Q ZH ]LMQ HHQ VRRUW
YDQ ERHJEHHOG� HHQ DDQMDJHU YDQ DOOHV HQ LHGHUHHQ� ,HGHUHHQ GLH DDQ LQIRUPDWLHKXLVKRXGLQJ ZHUNW�
'XV GDW EHWHNHQW GDW ZH� WHQ HHUVWH GDW ZH RS KHHO KRRJ DEVWUDFWLHQLYHDX LGHHsQ EUHQJHQ YRRU KRH
GLW QRX EHWHU PRHW� 0DDU RRN RS MXLVW HHQ KHHO ODDJ QLYHDX YDQ GRH GLW HQ GDDU HQ ]R� (Q GH :RR ]RX
MH GDQ NXQQHQ ]LHQ DOV HHQ VRRUW YDQ� HHQ EHHWMH HHQ VRRUW YDQ EORHGVSLHJHO� :DQW DOV ZLM QRX KHHO
JRHG LQ VWDDW ]LMQ RP LQIRUPDWLH WH SXEOLFHUHQ� 2I WH YLQGHQ ELM YHU]RHNHQ� GXV DFWLHI RI SDVVLHI� 'DW
]HJW HLJHQOLMN EHVW ZHO YHHO RYHU KRH JRHG GH LQIRUPDWLHKXLVKRXGLQJ GDDUWRH LV LQJHULFKW� 'XV GDQ LV
KHW RRN KHW LGHH GDW ZH GDDU DDQ ELM SUREHUHQ WH GUDJHQ�

1RX LN GRH GLW DO� LN EHGHQN ELMQD WZHH MDDU� (Q KHW LV JHZRRQ� NLMN MH KDG ODDWVW� LN ZHHW QLHW RI MH
GDW KHEW JH]LHQ� GLH LQYRHULQJVWRHWV� :HW RSHQ RYHUKHLG� 'DDU VWDDQ KHOH FRQFUHWH DDQEHYHOLQJHQ
LQ� /DJHQ HU WZHH MDDU WHUXJ RRN DO� 'XV HUJHQV ]LW LHWV� HQ GDW LV JHZRRQ KHW IHLW GDW PHQ QLHW ]RLHWV
KHHIW YDQ NOLN ZH JDDQ KHW JHZRRQ IL[HQ ]HJ PDDU� 'DW ]H GDW QLHW ZLOOHQ GRHQ� 'XV GDDU MD� LN EHQ QX
KHHO HUJ� KHW EHJLQW HFKW RS JDQJ WH NRPHQ� 'XV LN KHE KHW LGHH GDW HU GLW MDDU QRJ ZHO JURWH VWDSSHQ
JDDQ ZRUGHQ JH]HW� :DQW ZH KHEEHQ ODDWVW GXV RRN ]HOI HHQ DGYLHV JHVFKUHYHQ RYHU Kp KRH PRHW
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GLW QRX EHWHU� (Q GH VWDDWVVHFUHWDULV GLH QHHPW HU HLJHQOLMN EHVW ZHO YHHO YDQ RYHU� 'XV GDW JHHIW ZHO
KRRS� 0DDU MH PHUNW RRN GDW HU PHQVHQ ]LMQ� DPEWHQDUHQ GLH ]HJJHQ QRX LN ZLO GDW KHW GRFXPHQW EHJULS
NOHLQHU ZRUGW� :DQW GDQ KRHI MH PLQGHU LQIRUPDWLH WH OHYHUHQ� 0DDU GDW LV YRRU MRXUQDOLVWHQ HQ EXUJHUV
NDQ GDW GXV KHHO VFKDGHOLMN ]LMQ� 'XV HHQ EHHWMH PRHLOLMNH GLVFXVVLH GDDULQ�

,� 0DDU MH ]HJW QX� ZDW LN ZHO LQWHUHVVDQW YLQG� MH ]HJW ZLOOHQ� =HJ PDDU KHW ZLOOHQ DDQSDVVHQ� 'HQN MH
GDW GDW HFKW HHQ KHHO JURRW DVSHFW LV YDQ KHW NXQQHQ YHUDQGHUHQ QX RS GLW PRPHQW" :DQW MH OHHVW LQ
DO GLH UDSSRUWHQ YRRUDO GDW KHW WHFKQLVFK DOOHPDDO QLHW NDQ HQ GDW DPEWHQDUHQ GDDU WHJHQDDQ ORSHQ�

5�� 1RX LN EHQ ]HOI HHQ VRRUW YDQ DPEDVVDGHXU YDQ ZDW LN GH *URQLQJVH DDQSDN KHE JHQRHPG YDQ
:RR�YHU]RHNHQ� 'XV ELM PLMQ DIVWXGHUHQ ]RX LN ]HJJHQ GDW LN HHQ EHHWMH HHQ VRRUW ZHUNZLM]H EHVFKULMI
GLH ZDW PHHU GDWDJHGUHYHQ LV� 'XV ZDW MH QX ]LHW ELM :RR�YHU]RHNHQ� +LM NRPW ELQQHQ� 6RPV LV GDW
FHQWUDDO� GHFHQWUDDO RI ZDW GDQ RRN� (Q XLWHLQGHOLMN NRPW KLM ELM ELMYRRUEHHOG LHPDQG ]RDOV PLM� 'LH ]HJW
YDQ QRX MLM KHEW KLHU DDQ JHZHUNW� (Q MLM PRHW GH LQIRUPDWLH YHU]DPHOHQ� 1RX LN PRHW GDQ PLMQ PDLOER[
GRRU� 1RX GDW LV KHOHPDDO JHHQ KDQGLJH ]RHNWRHO� ,N PRHW PLMQ VFKULMYHQ GRRU� $OOHPDDO DQGHUH GLQ�
JHQ� +HW VWDDW DOOHPDDO RS UDUH SOHNNHQ HQ LN NDQ HU QLHW PDNNHOLMN RS ]RHNHQ� (Q YHUYROJHQV ZRUGW
HLJHQOLMN YDDN RRN QRJ DDQ PLM JHYUDDJG YDQ JD KHW PDDU ODNNHQ� -D LN NHQ KHW ZHO WRHYDOOLJ� 0DDU HU
]LMQ KHHO YHHO PHQVHQ GLH KHW QLHW NHQQHQ� 'LH JHHQ MXULVW ]LMQ� 'LH QLHW JRHG ]LMQ LQ KHW JHEUXLN YDQ GLH
WRROV GLH MH HUYRRU KHEW� 'XV GDW ZHUNW JHZRRQ KHOHPDDO QLHW�

(Q ZDW RRN QRJ HHQV ]R LV� 6WHO LN ZDV EHWURNNHQ ELM LHWV ZDDUYDQ LN GHQN RHK GLW LV ZHO WULFN\ GDW
LHPDQG HU QDDU YUDDJW� 'DQ JD LN PHWHHQ GH YHUNHHUGH PDQLHU RSGHNNHQ� :DQW LN JD QLHW GHQNHQ YDQ
LHPDQG YUDDJW RP GH]H LQIRUPDWLH� ,N SDV GH XLW]RQGHULQJVJURQGHQ WRH ZDDU GDW QRGLJ LV� (Q GDQ JDDW
KHW RSHQEDDU� 0DDU LN JD GHQNHQ RK PDDU ZDFKW HYHQ� 'LW ZDV WRHQ ]R� 'DW LV ODVWLJ� (Q GLW� (Q DOV
GDW QDDU EXLWHQ NRPW GDQ KHHIW GLH SUREOHHP� 'DW LV JHZRRQ KHHO RQKDQGLJ�

(Q ZDW ]H LQ *URQLQJHQ GRHQ� ,V GDW HLJHQOLMN GDDU HHQ GDWDVSHFLDOLVW� 'LH KHHIW DOWLMG FRQWDFW PHW
GH YHU]RHNHU� 'XV KHW NRPW ELQQHQ� (Q HLJHQOLMN NDQ GLH EHVW ZHO VQHO ]LHQ� 1RX MLM� MLM HQ MLM� -XOOLH
ZDUHQ KLHUELM EHWURNNHQ� .DQ GLH RRN PHW GH YHU]RHNHU RYHUOHJJHQ YDQ� +p LN KHE KLHU GH]H GULH
SHUVRQHQ� 'LW LV HHQ SURMHFWOHLGHU� (Q HHQ GLH HQ HHQ GLH� (Q GLH ZHUNHQ DO YLMI MDDU DDQ HHQ SURMHFW
ZDDUQDDU KLM YUDDJW� 'XV DOV MH GLH SDNW� 'DQ KHE MH ZHO DOOHV� 1RX GDQ JD MH ELM KHQ ODQJV� (Q ]HJ
MH QRX LN NRP PDDU PHW KHHO MH PDLOER[� %HVW ZHO ZDW RP WH YUDJHQ QDWXXUOLMN� 0DDU KHW DOWHUQDWLHI LV
YRRU KXQ� 'DW ]H YLMI� ]HV MDDU DDQ ZHUN GRRU PRHWHQ SORHWHUHQ� (Q DOV ]H GDW ]RXGHQ GRHQ� -D GDQ DOV
YHU]RHNHU ]HJ PDDU� +RH JD MH RRLW VRRUW YDQ NXQQHQ KHUOHLGHQ RI GDW ]RHNHQ QRX HHQ EHHWMH JRHG LV
JHJDDQ" :DQW MH NDQ JHZRRQ PDLOV RYHUVODDQ RI ZDW GDQ RRN ]HJ PDDU� 'DW VODDW KHOHPDDO QHUJHQV
RS� 0DDU ZDW KLM GXV GRHW� +LM ]HJW RNp KHW VWDDW LQ ]HJ PDDU HYHQ GLJLGRF� 1RX LN ]RHN GDDULQ HQ LN
SDN HUXLW ZDW LN QRGLJ KHE� 0DLO� KHW]HOIGH� 'DQ FUHsHUW KLM JHZRRQ GLH VRRUW GDWD DQDO\VH DDQSDN� (Q
GDDUXLW NRPW JHZRRQ RS EDVLV YDQ KLWV� QRX ZH ]LWWHQ RS WZLQWLJGXL]HQG GRFXPHQWHQ� (Q GDW LV HFKW
HQRUP YHHO� :DQW GDDU EHQ MH JHZRRQ ODQJ PHH EH]LJ RP DOOHV WH ODNNHQ�

,N ZHHW QLHW RI MH KHW 6KHOO 3DSHUV YHU]RHN NHQW"

,� 1HH�

5�� )ROORZ WKH 0RQH\ KHHIW DDQ ]HYHQWLHQ RYHUKHLGVRUJDQLVDWLHV JHYUDDJG� 0DJ LN YDQ ���� WRW HQ
PHW ���� DOOH LQIRUPDWLH YDQ 6KHOO� 1DDU 6KHOO� (Q RYHU 6KHOO� -D� (Q GDW LV JHZRRQ KHHO YHHO� 0DDU LQ
GDW YHU]RHN NRQ KLM GXV ELMYRRUEHHOG ]HJJHQ� 1RX YROJHQV PLM EHQ MH QLHW RS ]RHN QDDU YXXUZHUN� 0DDU
GDQ NDQ MH ZHO ]HJJHQ� 1RX ZH ]LWWHQ RS WZLQWLJGXL]HQG� (Q WHJHQ GLH YHU]RHNHU DDQJHYHQ� GLW LV KRH
LN KHE JH]RFKW� (Q LN GHQN GDW KHW EHVW ZHO JRHG LV� 1RX GDQ GHQNW GLH YHU]RHNHU RRN� 1RX WRS� 2HK
WZLQWLJGXL]HQG LQGHUGDDG RRN YHHO� 'DQ PRHW LN WZLQWLJGXL]HQG GLQJHQ GRRU JDDQ QHPHQ� 1RX GDW JD
LN RRN QHYHU QRRLW GRHQ� (Q YXXUZHUNVKHOOV KRHI LN LQGHUGDDG QLHW WH KHEEHQ� ,N KRHI JHHQ YXXUZHUN
YHUJXQQLQJHQ� 'DDU ]LWWHQ RRN VKHOO ZRRUGHQ LQ YDDN HQ]R� 2I DDUGJDV YHUJXQQLQJHQ ]HJ PDDU� -D
GDW KRHYHQ ]H QLHW WH KHEEHQ� (Q GLH WZLQWLJGXL]HQG GDW ZRUGW GDQ LQHHQV� :HHW LN YHHO ]HYHQ RI]R�
0DDU DOV MH GLW GXV QRUPDDO DDQ ]RX SDNNHQ� 'DQ KHE MH JHZRRQ HLJHQOLMN HHQ EHOHLGVPHGHZHUNHU
]RDOV LN� 2I ZLH GDQ RRN� 'LH JHZRRQ� 1RX ELM ZLM]H YDQ VSUHNHQ� 0DDQGHQ� -DUHQ� =LW WH ]RHNHQ� (Q
MH NDQ JHZRRQ QRRLW HHQ NHHU ]HJJHQ WHJHQ GH YHU]RHNHU� 2K ZH ]LWWHQ RS GLW� 2I ZH KHEEHQ DO GDW�
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'XV DOV MH GLH GDWDJHGUHYHQ DDQSDN SDNW� 'DQ NDQ MH JHZRRQ DDQ KHW EHJLQ ]HJJHQ� 'LW LV KRHYHHO ZH
KHEEHQ� (Q GDW LV WHYHHO� 'XV ODWHQ ZH PHW ]¶Q WZHHsQ HYHQ QDDU ]H NLMNHQ� :DW MH HFKW QRGLJ KHEW�
(Q GDW LV JHZRRQ HHQ KHOH DQGHUH ZHUNZLM]H�

,� 'XLGHOLMN� 1X ELM %=. JDDW KHW FRQWDFW YRRUDO GDQ YLD GH UHJLVVHXU� ZDW LN HU QX YDQ KHE EHJUHSHQ�
7RFK"

5�� -D NORSW�

,� 0DDU GDDU ]LH MH RRN LQ GDW HU ]R RQW]HWWHQG YHHO PHQVHQ� (Q YHUVFKLOOHQGH FRPPXQLFDWLHOLMQHQ
]LMQ� (Q ZDW LN PH DIYURHJ� ]LMQ GLH FRPPXQLFDWLHOLMQHQ GDQ DOOHPDDO YLD H�PDLO�

5�� 9HUVFKLOOHQG� -H KHEW VRPV YHU]RHNHUV GLH ]HJJHQ� ,N ZLO DOOHHQ PDDU PDLOHQ� :DQW GDQ VWDDW
DOOHV RS SDSLHU� 'XV LN ZLO QLHW EHOOHQ� %HOOHQ LV EHVW YDDN ILMQ� 0DDU ZDW MH RRN PRHW ]LHQ LV ]HJ PDDU�
(HQ EHKRRUOLMN YHU]RHN LV YDDN QLHW GH VWDUW� 9DQ KRH LHPDQG LQIRUPDWLH ]RHNW� +p LN KHE KHW DO HYHQ
RS LQWHUQHW JHNHNHQ� $OV MH MRXUQDOLVW EHQW� 'DQ KHE MH JHZRRQ EURQQHQ� 3UREHHU GLH GDDU DDQ WH
VWHOOHQ� +RH GDQ RRN� -H NULMJW KHW QLHW� 'DQ LV GH HQLJH PDQLHU ZDDURS KHW NDQ� LV GDW MH HLJHQOLMN HHQ
JHUHFKWHOLMNH SURFHGXUH VWDUW� :DQW GDW LV HHQ ZRRQYHU]RHN JHZRRQ� :DDUELM MH ]HJW� -LM PRHW PLM GH]H
LQIRUPDWLH JHYHQ� (Q GDW LV EHVW KHIWLJ HLJHQOLMN� 'XV GH PHHVWH PHQVHQ GXUI LN ZHO WH ]HJJHQ� -D GLH
]LMQ QLHW PHHU KHHO YUROLMN� 'XV GDQ VQDS LN RRN GDW DOV HU� -D HHQ VRRUW� -D LN JD KHW HYHQ RYHUGULMYHQ�
-H NRPW QRJ JHHQ VWHHN YHUGHU ELM GDDGZHUNHOLMNH LQIRUPDWLH NULMJHQ� 'DW LV HQRUP IUXVWUHUHQG� 'XV GDW
LV YRRU KXQ KHW PRHLOLMNH�

(Q LQ *URQLQJHQ ]LMQ ]H PHW WZHH PHQVHQ� 'XV GLH GDWDVSHFLDOLVW HQ HHQ MXULVW� (Q ]LM ORSHQ RRN
DFKWHU� GXV KHW GXXUW GDDU RRN WH ODQJ� 'DW LV HYHQ HHQ DQGHUH YUDDJ RI MH DOOH :RR�YHU]RHNHQ ELQQHQ
]HV ZHNHQ NDQ EHDQWZRRUGHQ� :DQW MH NDQ JHZRRQ HHQ KHHO JURRW YHU]RHN VWHOOHQ� 'DW NDQ JHZRRQ�
GDW ZRUGW JHDFFHSWHHUG HQ GDQ JD MH KHW JHZRRQ QRRLW KDOHQ� 0DDU MD� ZDW MH QX ]LHW QDWXXUOLMN LV GDW
GH NOHLQH YHU]RHNHQ RRN GH WHUPLMQHQ RYHUVFKULMYHQ� -D� GDW LV HFKW NZDOLMN� 'DW LV HFKW KHHO VOHFKW�
0DDU LQ LHGHU JHYDO� ZDW LN GDDU JHZRRQ ]R ELM]RQGHU YLQG� LV GLH PDQ XLW *URQLQJHQ� 'LH NDQ JHZRRQ
EHVW ZHO VQHO GLH LQIRUPDWLH ELM HONDDU VFKUDSHQ� (Q YHUYROJHQV NDQ KLM JHZRRQ ZHO UHGHOLMN LQKRXGHOLMN
HQ RS EDVLV YDQ GH ZHUNODVW� QDPHOLMN ZH KHEEHQ WZLQWLJGXL]HQG KLWV� NDQ KLM JHZRRQ LQ JHVSUHN JDDQ�
(Q DOV :RR�UHJLVVHXU� HQ GDW YLQG LN GDQ ]R¶Q EHHWMH ODVWLJ�

(Q GDDURP WZLMIHO LN RI GLH DDQSDN ELM %6'. HFKW JRHG JDDW ZHUNHQ� ,V KHW ]R GDW GLH :RR�UHJLVVHXU
GRHW ]HOI QLHW KHHO YHHO� %HKDOYH FKHFNHQ RI KHW SURFHV JRHG JDDW� (Q LN KHE ZHO JHKRRUG GDW ]H QX RRN
HHQ EHHWMH PHH EHJLQQHQ WH ODNNHQ� 0DDU MD� GDW��� +HW GDDGZHUNHOLMNH ]RHNHQ RI ZDW GDQ RRN� 'XV PHW
HHQ :RR�UHJLVVHXU NDQ MH EHVW ZHO PRHLOLMN RYHU GH LQKRXG YDQ MH YHU]RHN SUDWHQ� (Q LN GHQN GDW KHW
YRRU HHQ YHU]RHNHU KHHO ILMQ LV RP WHQ HHUVWH WH ZHWHQ YDQ QRX� ]H KHEEHQ JRHG JH]RFKW� (Q GDDU NRPW
GH]H EHUJ LQIRUPDWLH XLW� 'XV GDQ ZHHW MH JHZRRQ� HU VWDDW LHWV� =H KHEEHQ KHW DO� GDW KHEEHQ ]H YRRU
PLM JHIL[W� (Q DQGHUVRP� GH EHOHLGVPHGHZHUNHU GLH KHW RS VSRUWMH NULMJW� GDW GLH YUDJHQ NDQ VWHOOHQ DDQ
GH YHU]RHNHU� 1RX MD� DQGHUVRP LV� VWHO MH KHEW HHQ ZDW JURWHU YHU]RHN� GDQ NDQ KHW JHZRRQ PDDQGHQ
GXUHQ� (Q GDQ NULMJ MH GDQ HHQ LQYHQWDULVOLMVW� KHHW GDW� YDQ QRX� GLW KHEEHQ ZH DOOHPDDO JHYRQGHQ�
0DDU MH NULMJW QRRLW HHQ LQYHQWDULVOLMVW YDQ LHGHUH PDLO XLW LHPDQGV PDLOER[ GLH DOOHPDDO RYHUZRJHQ LV�
MD RI QHH� 'DW JHEHXUW JHZRRQ QLHW� 'XV LHPDQG VHOHFWHHUW QDDU ZDW KLM GHQNW GDW SULPD LV RI QLHW� (Q
LN YLQG GDW HLJHQOLMN $OV MH ]R WUDQVSDUDQW EHQW LQ GH LQIRUPDWLH GLH MH JHHIW� PRHW MH RRN HHQ KHHO JRHG
WUDQVSDUDQW HQ WUDFHHUEDDU SURFHV KHEEHQ�

(Q GLW LV GXV HYHQ YRRUDO YRRU JURWH YHU]RHNHUV WURXZHQV� GDW LV ZHO JRHG RP HUELM WH YHUWHOOHQ� :DQW
VRPV KHE MH RRN JHZRRQ YHU]RHNHQ ZDDUYDQ MH ]HJW� LN ZLO GDW RQGHU]RHNVUDSSRUW RI LN ZLO GLW HQ GDW� (Q
GDQ ]LMQ KHW HU WZHH RI GULH� (Q GDQ GHQN LN LQGHUGDDG GDW MH JHZRRQ DOV UHJLVVHXU VQHO PRHW XLW NXQQHQ
SOXL]HQ� (Q PLVVFKLHQ GXV RRN PHW EHKXOS YDQ JRHG NXQQHQ ]RHNHQ LQ HHQ GLJLGRF� LQ KHW JHYDO YDQ
%=.� GDW MH JHZRRQ ZHHW� RK� KHW ]LW GDDU ELM GLH PHGHZHUNHU� ,N YUDDJ KHW DDQ GLH PHGHZHUNHU� 0DDU
VWHUNHU QRJ� $OV KHW HFKW GDW VRRUW GRFXPHQWHQ ]LMQ� GDQ ]RX LN ]HJJHQ ]R¶Q :RR�UHJLVVHXU PRHW KHP
JHZRRQ ]HOI NXQQHQ SDNNHQ� ]HOI NXQQHQ ODNNHQ� 0LVVFKLHQ QRJ ZHO HYHQ KH\ FKHFN� LV GLW SULPD" (Q
HUXLW ]HJ PDDU� 'DW ]RX KHW JHZRRQ PRHWHQ ]LMQ� 'LW NOLQNW QX ]RYHHO KHHO SODW HQ NRUW GRRU GH ERFKW�
PDDU GLW NDQ ZHO JHZRRQ� -D� (Q GDDU JHEHXUHQ GXV ZHO JHNNH GLQJHQ LQ� (Q GDW KHE LN RRN LQ RQV
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DGYLHV JHVFKUHYHQ�

,� (Q GDQ YLQGHQ HU RRN QRJ DOOHPDDO FRQWUROHV SODDWV WRFK"

5�� -D� 'LH :RR�UHJLVVHXU ZRUGW RRN QRJ GRRU DOOHV HQ LHGHUHHQ JHFRQWUROHHUG� 'XUI LN ZHO WH ]HJJHQ�
,N ZHHW QLHW RI DQGHUH PHQVHQ GLH MH VSUHHNW GLW RRN ]R ]HJJHQ� PDDU DOV MH YHUDQWZRRUGHOLMN EHQW
YRRU KHW :RR SURFHV ELQQHQ MRXZ RUJDQLVDWLH� GDQ ]RX LN RRN ]HJJHQ GDW MH GDDU KHW YHUWURXZHQ YRRU
PRHW NULMJHQ� =HJ PDDU MLM EHQW GH H[SHUW� -LM EHQW GH H[SHUW LQ KRH MH :RRYHU]RHNHQ KHHO JRHG DI
PRHW KDQGHOHQ� 'XV RUJDQLVDWLH HURPKHHQ YHUWURXZ HU RRN RS GDW GLH SHUVRRQ GDW KHHO HUJ JRHG NDQ�
:DDUVFKLMQOLMN EHWHU GDQ MLM]HOI�

(Q GDDU ]LW GXV RRN QRJ ZHO EHVW HHQ SUREOHHP� ]RX LN ]HJJHQ� (LJHQOLMN ]RX HHQ :RR�UHJLVHXU PHW
PLVVFKLHQ ZHO HHQ GXEEHOFKHFN YDQ LHPDQG RP KDDU KHHQ JHZRRQ ]HOI GH ZHUN PRHWHQ NXQQHQ GRHQ�
2P KHW GDQ PDDU ]R WH ]HJJHQ�

,� -D� ZDQW GDQ EHGRHO MH GLH FRQWUROH YDQ KRRIGDIGHOLQJ HQ &=%� JHORRI LN� (Q DO GLH RUJDQLVDWLHV
GLH GDDU GDQ QRJ LHWV YDQ PRHWHQ YLQGHQ�

5�� -D� (Q KHW LV SULPD GDW HHQ MXULGLVFKH DIGHOLQJ FKHFNW� PDDU GDQ ]RX LN WRFK RRN ]HJJHQ YDQ MD�
MXULGLVFKH DIGHOLQJ� DOV MH WRFK JDDW FKHFNHQ� GDQ JD MH KHW RRN ]HOI ODNNHQ HQ GDQ GRH MH KHW PDDU OHNNHU
VQHO� -D� 2I MH DFFHSWHHUW JHZRRQ GDW HU JRHG RSJHOHLGH� HQ GDQ QLHW JRHG RSJHOHLG TXD VWXGLHDFKWHU�
JURQG� PDDU JHZRRQ LQ KXQ ZHUN RSJHOHLG ODNMXULVWHQ ]LMQ� 'LH GDDU KHHO JRHG HQ KHHO VQHO LQ ]LMQ HQ
GLH GDW DOOHPDDO VQDSSHQ� 'DQ PRHW MH GDW DFFHSWHUHQ HQ GDQ PRHW MH RRN GHQNHQ YDQ RNp� ]LM GRHQ
KXQ ZHUN JRHG�

,� -D� ZDQW ELM %=. LV KHW ]R GDW GH MXULVW QLHW SHU VH ODNW� WRFK" 'DW GRHW GH EHOHLGVPHGHZHUNHU�
GXV GH GRVVLHUKRXGHU�

5�� -D� YULM YDDN GH EHOHLGVPHGHZHUNHU� 0DDU MD� LN KHE RRN DO EHOOHWMHV YDQ PLMQ %=.� ,N KHE QRJ
QRRLW JHODNW HQ RS KHW PRPHQW GDW GDW HHQ NHHU JDDW JHEHXUHQ� KHE LN HFKW JHZRRQ HHQ SUREOHHP�
ZDQW HU ]LMQ KDUWVWLNNH YHHO ODNJURQGHQ� +HW LV HQRUP DUELWUDLU� -D� LN NDQ ZHO KHW LGHH KHEEHQ GDW GLW�
KRH QRHPHQ ]H HYHQ� GH HHQKHLG YDQ GH VWDDW VFKDDGW RI KHW IXQFWLRQHUHQ YDQ GH RYHUKHGHQ� QRHP
PDDU HHQ ZLOOHNHXULJH� GH ,�JURQG ZDV KHW YROJHQV PLM� 'XV MD� GDW NDQ LN DOV EHOHLGVPHGHZHUNHU SULPD
YLQGHQ� 0DDU MD� GDDU JDDW KHW QLHW RP� (Q LN GHQN RRN GDW MH HHQ VRRUW YDQ HHQ ZDW PHHU FRQVLVWHQWH
OLMQ PRHW KHEEHQ� ZDW PDNNHOLMNHU NDQ DOV GH]HOIGH SHUVRQHQ YDNHU HQ PHHU ODNNHQ�

,� 'DQ KDG LN QRJ HHQ YUDDJ RYHU MXOOLH SURFHV� ,Q KHW GRFXPHQW GDW LN PRFKW LQ]LHQ VWRQG QDPHOLMN� ´%H�
KDQGHODDU VWXXUW VWXNNHQ GH OLMQ LQ´� (Q GH WHUP EHKDQGHODDU KDG LN QRJ QHUJHQV YHUGHU LQ GLH IORZFKDUW
JH]LHQ� GXV LN YURHJ PH DI� LV GDW GDQ GH GRVVLHUKRXGHU RI ZLH� ZLH LV GLH EHKDQGHODDU"

5�� -D� ZDFKW� NDQ MH PLVVFKLHQ HHQV MH VFKHUP GHOHQ GDW LN RRN HYHQ ]LH ZDDU��� -D� :DQW KHW
NDQ LQGHUGDDG YDQ DOOHV ]LMQ� +HW NDQ ]LMQ GDW GDW LQGHUGDDG GH GRVVLHUKRXGHU LV� RI GH LQKRXGHOLMNH
EHWURNNHQHQ� GLH ]HJW YDQ LN KHE KHW JHODNW HQ LN EHQ YDQ KHW YHUKDDO� -D���

,� +LHU� GRVVLHUKRXGHU VWXXUW GH GRFXPHQWHQ WHU EHRRUGHOLQJ� -XULVW EHRRUGHHOW VWXNNHQ� QRWD� EHVOXLW
HQ LQYHQWDULVOLMVW�

5�� 2K� (Q GDQ EHKDQGHODDU� -D� ,N GHQN GDW GDW GH EHKDQGHODDU YDQ GH MXULGLVFKH DIGHOLQJ LV�
ZDQW��� (Q RRN QRJ KRRIG�&=: EHRRUGHHOW VWXNNHQ YDQ GH DYRQG� 7UDJHGLH� +HW LV HFKW ]R RQJHORRIOLMN
WULHVW� -D� HQ GLW ]LMQ GXV��� +RRIGDIGHOLQJ� KRRIG�&=:� GH '*� GH GLUHFWHXU�JHQHUDDO� 1HW DOVRI GLH HHQ
ODN�H[SHUW LV�

,� -D GLW LV RRN ZDDU GLH YUDDJ YDQ PLM YDQGDDQ NZDP� YDQ KHW FRQWDFW RYHU GH DIGHOLQJ� (Q KRH
PRHW LN GDW EHRRUGHOHQ HQ ]R� *DDW GDW GDQ RRN DOOHPDDO RYHU PDLO"
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5�� 1RX� NLMN� GLW LV LQWHUQ� 'XV GLW LV QLHW HHQV��� (HQ YHU]RHNHU ]LHW KLHU� RI KRRUW KLHU ZDDUVFKLMQ�
OLMN QLNV YDQ� 0LVVFKLHQ GDW KLM DI HQ WRH HHQ XSGDWH NULMJW RI ]R� -D� 0DDU ZDW GXV ZHO JUDSSLJ� Kq� =R¶Q
GRVVLHUKRXGHU VWXXUW MXULVWHQ GRFXPHQWHQ WHU EHRRUGHOLQJ� 1RX� VWHO KHW LV JHZRRQ QLHW HHQ VXSHUJURRW
VWXN� 1RX� KRH ODQJ KHW GXXUW RP GH MXULVWHQ WH ODWHQ EHRRUGHOHQ" (HQ ZHHN� :DQW��� (Q QRX� GDW
OLMQHQ LQVWXUHQ� 'H OLMQ LV WURXZHQV��� ,Q 'LJLGRF WRHYDOOLJ RRN� KHE MH GH OLMQ� (Q GDW LV HHQ VRRUW YDQ
JRHGNHXULQJVOLMQ� 'XV GDQ JDDQ GLH GRFXPHQWHQ JDDQ ]R GRRU� GRRU� GRRU� (Q GDQ NULMJHQ ]H WHONHQV
HHQ YLQNMH� (Q GDQ NDQ MH DFKWHUDI ]HJJHQ YDQ��� 1HH� PDDU GLW LV JRHG GDW ]LM JHSXEOLFHHUG ZRUGHQ�
:DQW GLH HQ GLH HQ GLH HQ GLH KHEEHQ DOOHPDDO KXQ KDQGWHNHQLQJ HURQGHU JH]HW� 2I YLQGHQ KHW JRHG�
-D� 'DW LV HFKW XEHU DPEWHQDUHQ� 0DDU RS ]LFK� KHW LV ORJLVFK GDW KHW ]R JHEHXUW�

0DDU�� 1RX� GLH HHUVWH WZHH GXUHQ HHQ ZHHN� +RRIGDIGHOLQJ GXXUW HHQ ZHHN� +RRIGFF� GXXUW HHQ
ZHHN� '*� QRX� NDQ ppQ RI WZHH ZHNHQ ]LMQ� 0DDU GDQ ]LW MH YLMI ZHNHQ� +RH ODQJ PDJ MH �EHUKDXSW
RYHU HHQ YHU]RHN GRHQ" 9LHU ZHNHQ� (Q PLVVFKLHQ WZHH H[WUD� +HW VODDW KHOHPDDO QHUJHQV RS� =HJ
PDDU� LN DFFHSWHHU JHZRRQ GDW HU HHQ DIGHOLQJ LV GLH GDDU KRSHOLMN KDUWVWLNNH JRHG LQ LV� 'LH JRHG KXQ
ZHUN GRHW� (Q JHHIW ]H GDQ RRN GDW YHUWURXZHQ� (Q PLVVFKLHQ� KH� PRHW ]R¶Q '* HULQ EOLMYHQ� (Q GDW
]H XLWHLQGHOLMN ZHO HHQ KDQGWHNHQLQJ HURQGHU ]HWWHQ� 0DDU GDW DO GLH MXULGLVFKH��� ,N ZRUG HU WRFK DOWLMG
ZHO HHQ EHHWMH PRH YDQ DOV LN GDW ]R ]LH�

,� :DQW� VWHO� K\SRWKHWLVFK KHW KRRIG &=: EHRRUGHHOW KHW QHJDWLHI� 1RX� GDQ PRHW KHW GXV ZHHU RS�
QLHXZ HULQ�

5�� -D� GDQ JDDW KLM ZHHU WHUXJ�

,� 0DDU PRHW KLM GDQ ZHHU RRN RSQLHXZ ODQJV KRRIGDIGHOLQJ"

5�� -D� KHW LV HFKW KHHO WULHVW� 1HH� PDDU GLW VODDW HFKW QHUJHQV RS� YLQG LN� 0DDU RRN KLHU� KH� 3ROLWLHN
JHYRHOLJ� QLHW SROLWLHN JHYRHOLJ� 'DDUYDQ GHQN LN RRN YDQ� MD� VRUU\� PDDU GLH LQIRUPDWLH EHVWDDW DO� 'XV
ZDW JD MH QRX DQGHUV GRHQ" :DQW KHW YHUVFKLO LV GDW MH LHPDQG H[WUD XLWQRGLJW QRJ� ZRRUGYRHULQJ� -D�
PDDU LN VQDS RRN� ]HJ PDDU� YDQ DOV MH QRX KHOH XLWJHEUHLGH JHVSUHNNHQ JDDW KHEEHQ RYHU ZDW HU DOOH�
PDDO LQ VWDDW� -D� GDQ LV KHW ODVWLJ� 'XV GDQ ZLO MH ZRRUGYRHULQJ HUELM� 0DDU DOV MH QRX HHQV NLMNW QDDU
KRH ]H GDW LQ *URQLQJHQ GRHQ� 'DQ LV KHW JHZRRQ� MD� ������ HQ HU ]LWWHQ HHQ EHHWMH GH]H VWXNNHQ� HU
]LWWHQ PDLOV WXVVHQ� HU ]LWWHQ YHUJXQQLQJHQ WXVVHQ� HU ]LW GLW HQ GLW� :DW ZLO MH RQJHYHHU HHQ EHHWMH" -D�
GRH PDDU GLW HQ GLW� 1RX� RNp� -D� GDQ ZRUGW KHW WLMGHQV KHW SURFHV LQ LHGHU JHYDO QLHW SROLWLHN JHYRHOLJ�

,N GHQN RS ]LFK� KHW LV ZHO KDQGLJ RP� VWHO HU VWDDQ GLQJHQ LQ GLH JHZRRQ HFKW QLHW EHVW ]LMQ� ]HJ
PDDU� LV KHW JRHG RP GDDURS YRRUEHUHLG WH ]LMQ� 'XV GDW MH ZHO ZHHW YDQ� GRRU GLW YHU]RHN� :DQW ]R
ZHUNW KHW RRN� Kq� (Q GDW LV MXLVW SRVLWLHI LQ GLH ]LQ� 'RRU GLW YHU]RHN NRPHQ HU GLQJHQ QDDU EXLWHQ
GLH ZH QLHW JRHG KHEEHQ JHGDDQ� GLH PRHWHQ ZH LQ GH WRHNRPVW DQGHUV GRHQ� 'DW LV QDWXXUOLMN RRN
GHHOV ZDDURP GH :RR EHVWDDW� 0DDU MD� WLMGHQV GDW� GXV HUJHQV DDQ KHW HLQGH YDQ KHW SURFHV YDQ
QRX� PHYURXZ GH GLUHFWHXU�JHQHUDDO RI ZLH GDQ RRN� ]HJ PDDU� GLW :RR�YHU]RHN JDDW QDDU EXLWHQ HQ HU
VWDDQ DO GH]H GLQJHQ LQ� 'DW MH KHW HYHQ ZHHW� 'DW LV ZHO KDQGLJ QDWXXUOLMN� 0DDU GDW� MD� 2P GDQ KHW
SURFHV ]HOI� YRRUDO DO KHW ]RHNHQ YDQ LQIRUPDWLH� RRN DO SROLWLHN JHYRHOLJ WHPDNHQ� -D� ]RHNHQ LV ]RHNHQ�

1HH� PDDU HYHQ WHUXJ QDDU MRXZ RQGHU]RHN� :DQW MH ZLO GXV YRRUDO HLJHQOLMN NLMNHQ YDQ� VWHO ]R¶Q GLJLGRF
LV EHWHU HQ MH KHEW LHWV YDQ HHQ ZHUNRPJHYLQJ YDQ GH WRHNRPVW� +HOSW GDW MH GDQ ELM :RR�YHU]RHNHQ"

,� -D NORSW LQGHUGDDG

5�� 1RX MD� GDW LGHH YDQ GLH ZHUNRPJHYLQJ YDQ GH WRHNRPVW NRPW GXV RRN HHQ EHHWMH YDQXLW $UUH�
PLMQ EDDV� (Q ppQ YDQ GH GLQJHQ GDDUYDQ ZDDUYDQ LN GHQN� MD� GDW LV KHHO KDQGLJ� LV GDW MH GDDULQ� Kq
QX� QX KHEEHQ ZH KHHO YHHO PDLOV� FKDW RRN QRJ� KHHO YHHO DSDUWH VFKLMYHQ� (Q ZDW MH ]LHW LV� PHQVHQ
PDLOHQ EHVWDQGHQ KHHO HUJ YHHO RYHU HQ ZHHU QDDU HONDDU� (U NRPW FRPPHQWDDU RS� ZRUGW YLD PDLO�
0DDU ZDW MH GDDU HLJHQOLMN ZLO� LV HHQ EHVWDQG EOLMIW RS ppQ SODDWV VWDDQ� 'DW LV JHZRRQ KHW EHVWDQG� (Q
LQ SODDWV YDQ GDW MH GDW VWXXUW QDDU PHQVHQ� JDDW LHGHUHHQ QDDU GDW EHVWDQG WRH�
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,� 'XV DOV HHQ VRRUW *RRJOH�'ULYH"

5�� -D ]HNHU� 'XV Kq� :LM PHW VWXGLH ZHUNHQ JHZRRQ LQ *RRJOH 'ULYH� 'DDU VWDDW KHW EHVWDQG�
-H NDQ HU WHJHOLMNHUWLMG LQ ZHUNHQ� -H JDDW QLHW GDW EHVWDQG GRZQORDGHQ XLW *RRJOH 'ULYH HQ GDQ QDDU
PHQVHQ VWXUHQ� 1HH� MH JDDW JHZRRQ QDDU *RRJOH 'ULYH� :DQW GDDU ZHUN MH JHZRRQ HUDDQ� (Q MH NULMJW
QLHW WZLQWLJ YHUVLHV PHW RSPHUNLQJ YDQ ZLH RI ZDW� 1HH� MH NDQ RRN JHZRRQ ]LHQ ZLH HU GDDU QHHU LQ
KHHIW JHZHUNW� (LJHQOLMN GDW SULQFLSH ZLO MH HU PHHU LQ KRXGHQ� (Q ZDW MH GDQ RRN QRJ HHQV ZLO� LV GDW
VWHO MH ZLOW PHW LHPDQG GHOHQ� GDW MH RRN LQ GLH RPJHYLQJ NDQ ]HJJHQ� 1RX 3LHW� NLMN MLM HU HHQV QDDU� (Q
GDQ ]LH MH RRN� GDW ]LH LN GDQ HHQ EHHWMH DOV HHQ VRRUW ORJERHN� ZDW JHNRSSHOG LV DDQ GDW EHVWDQG� 9DQ
QRX� .HHV KHHIW RS GLH GDJ KHW JHGHHOG PHW 3LHW� 3LHW KHHIW GH GDJ HUQD� KHHIW KLM GDDU QDDU JHNHNHQ�
3LHW KHHIW GDW JHZLM]LJG� 2I 3LHW KHHIW GDDU FRPPHQWDDU� (Q RRN ELMYRRUEHHOG DOV HU GLUHFWHXU RI ZLH
GDQ RRN QDDU NLMNHQ� 2I DOV KHW WLMGHQV HHQ YHUJDGHULQJ LV JHDJHQGHHUG� 'DW GDW HU DOOHPDDO ELM VWDDW�
:DQW GDQ ZHHW MH JHZRRQ ZDW HU LV JHEHXUG� (Q ZLH KHHIW HU ZDQQHHU ZDW PHH JHGDDQ� (Q ZLH KHHIW
HU ZDW RYHU JH]HJG� 'DW LV XLWHLQGHOLMN ZDW MH PHHU ZLO�

,� 0HW KHW LGHH RRN RP GLH PDLOER[FRPPXQLFDWLH KHHO HUJ WHUXJ WH GULQJHQ� WRFK"

5�� 1RX� KHW LGHH LV GDQ LQGHUGDDG GXV GDW MH QLHW PHHU GH KHOH WLMG JDDW ]HJJHQ� .DQ MLM KLHU QDDU
NLMNHQ" 6WXXU MH FRPPHQWDDU RS" 1HH� GDW JHEHXUW DOOHPDDO LQ GLH RPJHYLQJ� (Q GDW ZRUGW GDDU LQ
UHODWLH WRW KHW VRRUW YDQ KRRIGLQIRUPDWLH REMHFW ZRUGW GDW RSJHVODJHQ� +HW NDQ GXV ZHO ]LMQ GDW MH EL�
MYRRUEHHOG FKDW GDDURYHU LQ GH ]LMOLMQ� 1RX� DOOHPDDO QHW DOV��� *RRJOH 'ULYH� *RRJOH 'RFV� (Q KHW
LGHH LV GDQ LQGHUGDDG GDW MH NDQ ]HJJHQ YDQ MD��� 0DLO HQ FKDW YDQ RYHULJH DPEWHQDUHQ� 'XV QLHW
DPEWHQDUHQ GLH HFKW HHQ VRRUW YDQ VOHXWHOILJXXU ]LMQ� 'XV QLHW HHQ EHODQJULMNH EHVOXLWHQGH URO VSHOHQ�
'DW MH YDQ RYHULJH DPEWHQDUHQ NDQ ]HJJHQ� 'LW JDDW RYHU��� ,N KHE GLH YHUJDGHUUXLPWH JHUHJHOG� ,N EHQ
YLMI PLQXWHQ ODWHU� (U VWDDW WDDUW LQ GH KDO� ]HJ PDDU� 'XV GDW VRRUW GLQJHQ� (Q GDW MH GDQ NDQ ]HJJHQ
YRRU DO GLH PDLOV� -D� GDW ERHLW QLHW� 'DW JDDW QRRLW ERHLHQ�

'XV YRRU GLH PHQVHQ� $OV GLH ZHUNRPJHYLQJ HU LV� ,V KHW QLHW PHHU QRGLJ RP WH ]HJJHQ GDW GH :RR
RRN KXQ PDLOV PRHW JHEUXLNHQ� :DQW HLJHQOLMN DOV MH KHW KHHO VWULNW QHHPW ]HJ PDDU� ]RX LN ELM ZLM]H
YDQ VSUHNHQ DOOH LQIRUPDWLH GLH MH KHEW PDDU GRRU PRHWHQ OLFKWHQ� :DQW KRH ZHHW MLM GDW DOV YHU]RHNHU
GDW 3LHWMH QLHW WRHYDOOLJ RRN ZDW KDG� ZDQW MH KHEW QX PDDU YLHU PHGHZHUNHUV JHGDDQ� 0LVVFKLHQ KHHIW
3LHWMH ZHO KHHO YHHO LQIRUPDWLH KLHURYHU� 'XV GDW LV KHW HHQ EHHWMHN� KHW LV RRN KHHO JRHG RP WH ]HJJHQ
YDQ MD EHSDDOGH LQIRUPDWLH LV QLHW ERHLHQG� JDDW KHW JHZRRQ QLHW ]LMQ� 0LVVFKLHQ GDW HU DI HQ WRH LHWV
JHEHXUW ZDW WRFK HHQ EHHWMH ULVNDQW LV� 'DW KHE MH DOWLMG� GDW ]RX MH DOWLMG KRXGHQ ]HJ PDDU� $OV LHPDQG
HFKW HHQ VRRUW YDQ VOHFKWH LQWHQWLHV KHHIW� GDQ YLQGW GLH SHUVRRQ ZHO HHQ ZHJ� 'HVQRRGV JD MH PHW ]¶Q
WZHHsQ GRRU HHQ ERV ZDQGHOHQ EXLWHQ ]HJ PDDU� 'DQ NRPW HU RRN QLHPDQG HUDFKWHU� 'DW JDDQ ZH RRN
QLHW YHUELHGHQ GHQN LN� 'XV DOV LHPDQG KHW ZLO GDQ JHEHXUW KHW ZHO� 0DDU GDQ KRHI MH LQ LHGHU JHYDO QLHW
PHHU QDDU PDLO HQ FKDW WH NLMNHQ� (Q ORV GDDUYDQ GDW MH HUQDDU PRHW NLMNHQ� DOV HU HHQ :RR�YHU]RHN
NRPW� ]RX MH RRN JHZRRQ NXQQHQ ]HJJHQ MD DOOH PDLO YDQ LHPDQG� WHQ]LM GLH PLVVFKLHQ HHQ VWHUUHWMH
HURS SODNW� GLH SOHXUHQ ZH JHZRRQ QD WZHH MDDU ZHJ� :DQW KHW LV JHZRRQ QLHW ERHLHQG�

,� 'XV QX LV HU ZDW PHHU GH QHLJLQJ RP WH ]HJJHQ ZH NXQQHQ DOOHV RSVODDQ GXV ZH GRHQ KHW RRN"

5� -D� HQ ZH ZHWHQ QRJ QLHW HFKW ZDQQHHU RI ZDW ZH HUPHH JDDQ GRHQ� 'XV MD� -D� ,N GHQN GDW�
GDW YHUQLHWLJHQ RS GHQ GXXU RRN ZHO HFKW HHQ GLQJ ZRUGW� :DW RRN YHHO PDNNHOLMNHU LV DOV GDW GDQ DOOH�
PDDO QLHW PHHU RRN LQ PDLOV HQ]R ZRUGW RSJHVODJHQ� 'XV GDW GDWJHQH ZDW HU RS LQ ]R¶Q ZHUNRPJHYLQJ
VWDDW JHZRRQ LQKRXGHOLMN YDQ JURWH ZDDUGH LV� (Q DOV MH GDW JRHG NDQ ]LHQ LQ ]R¶Q FRQWHQW� GDQ LV GDW
SUHFLHV ZDW ZH QRGLJ KHEEHQ� 'XV ZLH KHHIW ZDQQHHU ZDW JHGDDQ� ZHONH DQGHUH LQIRUPDWLH LV JHEUXLNW�
ZHONH LQIRUPDWLH LV KLHUXLW YRRUWJHNRPHQ� ]HJ PDDU� :DQW GDW LV HHQ VRRUW EHHWMH GH OHYHQVF\FOXV YDQ
LQIRUPDWLH�

,�2NH GXLGHOLMN� ZDQW ZDW LN KRRU QX LV HLJHQOLMN VNLS GDQ LQ GLW WKHRUHWLVFK JHYDO GLH KHOH OLMQ YDQ PDLOER[
PRHWHQ GRRU]RHNHQ� WRHVWHPPLQJ NULMJHQ� RSHQHQ YDQ PDLOER[HQ� HW FHWHUD� (Q GDDULQ YLQG LN KHW GXV
LQWHUHVVDQW RP WH NLMNHQ� RNp� DOV MH GDW GXV RS GLH PDQLHU LQULFKW� ZDW ZRUGW GDQ GDW DIKDQGHOLQJVSURFHV
HQ KRH YHUKRXGW GDW ]LFK PHW KHW KXLGLJH SURFHV"
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5� -D� QHH� LN GHQN GDW GDW EHVW ZHO OHXN LV� ,N YUDDJ PH DOOHHQ ZHO HHQ EHHWMH DI KRH MH GDW JDDW�
GRHQ� ZDQW GH ZHUNRPJHYLQJ YDQ GH WRHNRPVW LV QRJ ILFWLHI� 'XV� GXV ]HJ PDDU GLH H�PDLOHIIHFWHQ�
JDDW GDW HU NRPHQ RI QLHW" :DW QDWXXUOLMN ZHO KHHO LQWHUHVVDQW LV RP WH ]LHQ� LV DOV MH QRX� ZDQW MH GRHW
QX JHZRRQ GH 7% EDFKHORU� WRFK"

,� -D NORSW

5� ,N ZHHW MH QLHW RI MH HHQ EHHWMH ]R¶Q GDWD�DQDO\VH�DFKWLJH WUXFMHV NDQ"

,� -D� HHQ EHSDDOGH PDWH ZHO� /LJW HU DDQ ZDW MH� ZDW MH LQ JHGDFKWHQ KHEW� GHQN LN�

5� 1RX� NLMN� KHW GLQJ LV QDWXXUOLMN GDW MH� MD� ZDW LN DOWLMG ZHO JHZRRQ EHQLHXZG QDDU EHQ� HQ LN YLQG
GDW ZH GDW DOV RYHUKHLG WH ZHLQLJ LQ NDDUW EUHQJHQ� LV QDDU KRHYHHO LQIRUPDWLH KHEEHQ ZH JHNHNHQ"
'XV ZDW KHEEHQ ZH DOOHPDDO EHRRUGHHOG" (Q ZDW LV HU QRX XLWHLQGHOLMN XLWJHNRPHQ" :DQW MH KHEW YDQ
GLH UDSSRUWHQ HQ GDQ ]HJW MH� MD� HHQ JHPLGGHOG YHU]RHN LV� LN ZHHW KHW QLHW� YLMIWLJ SDJLQD¶V RI ]R� (Q
GDQ GHQN LN YDQ� MD� SULPD GDW KHW YLMIWLJ SDJLQD¶V LV� PDDU KHW NDQ RRN ZHO ]R ]LMQ GDW MH KRQGHUGGXL]HQG
GRFXPHQWHQ GRRU KHEW PRHWHQ JUDYHQ RP WRW GLH YLMIWLJ WH NRPHQ� 'DW LV JHZRRQ UHWHQ LQHIILFLsQW� (Q
LN GHQN GDW KHW HHQ VRRUW YDQ ]R¶Q ZHUNRPJHYLQJ LV ZDDU MH ZDW PHHU WRW GH NHUQ NRPW� -D� GDW GDW HU
PLVVFKLHQ ZHO NDQ ELM NDQ GUDJHQ� ,N ]LW QRJ VWHHGV HYHQ WH NLMNHQ QDDU GLH� GDW DUFKLWHFWXXUSODDWMH NDQ
YLQGHQ YDQ PH]HOI� 2 MD� KLHU� :HUNW KHW RP GLW ]R WH VWXUHQ"

,� 2 MD� KHW ZHUNW� ,N NDQ KHW ]LHQ�

5� (U VWDDW &63 RYHUKHHQ� PDDU GDQ PRHW MH HLJHQOLMN HHQ EHHWMH GRRUKHHQ OH]HQ� 'XV GLW KHE LN
HHQ NHHU DOV HHQ VRRUW JHGDFKWH� ([SHULPHQWDFKWLJ LHWV HHQ EHHWMH RSJHVWHOG YDQ RNp� KRH PRHW KHW
QRX ZHUNHQ" (Q GDW MH GDQ PHHU VRRUW� MD� GLW LV PLVVFKLHQ HHQ WH YHUUH VLGHVWHS KRRU� 0DDU KHW LV
JHZRRQ DOV MH KHW ZDW PHHU XLWGUXNW LQ EDVLV IXQFWLRQDOLWHLWHQ� GDQ ]RX MH GXV ZLOOHQ ZDW LN QHW ]HL� GDW
LQIRUPDWLH HLJHQOLMN DOWLMG RS GH]HOIGH SOHN EOLMIW� 'DW MH ZHHW ZLH HU RS ZHON PRPHQW ZDW PHH KHHIW
JHGDDQ� (Q GDW MH DOV DPEWHQDDU ELMYRRUEHHOG PLVVFKLHQ HHQ VRRUW HHQ DSS ODQGVFKDS KHEW� :DDUELM MH
GH FUHDWLH DSS KHEW� GH LQ]DJH DSS� GH DQRQ\PLVHHU DSS� GH FRPPHQWDULsUHQ DSS� ZDDUGRRU MH JHZRRQ
YLD GDW SRUWDDO ELM GH SOHN NDQ NRPHQ ZDDU KHW RSJHVODJHQ LV HQ ZDDU MH GXV RRN RS EDVLV YDQ ZLH MLM
EHQW� ZHONH DXWRULVDWLH MH KHEW� ZHON GRHO MH KHEW� DO GDQ QLHW WRHJDQJ NULMJW WRW KHW GRFXPHQW�

'XV GDQ EOLMIW GDW GRFXPHQW ZDDU KHW LV� (Q GDQ NDQ MH ZHO KDQGHOHQ YLD HHQ VRRUW YDQ VFKHUP YRRU MH
JHYRHO� 'DW NXQQHQ GDQ ZHO ORVVH DSSHQ ]LMQ� 'DW NXQQHQ GDQ ZHO DSSOLFDWLHV ]LMQ GLH GDQ WRHYDOOLJ JH�
EUXLN PDNHQ YDQ ZDDU GH LQIRUPDWLH LV RSJHVODJHQ� 0DDU GDW ZDV HHQ EHHWMH GH JHGDFKWH GDDUDFKWHU�
'LW LV YHUGHU QLHW HFKW HHQ RIILFLHHO LHWV RI ]R� 'LW LV JHZRRQ HHQ NHHU LHWV ZDW LN UDQGRP LQ HONDDU KHE
JH]HW RP KHW YRRU PH]HOI WH NXQQHQ EHJULMSHQ� 0DDU LN GHQN GXV GDW KHW� KHW ]RX PRJHOLMN LQWHUHVVDQW
NXQQHQ ]LMQ DOV MH ZDW PHHU LQ NDDUW NDQ EUHQJHQ YDQ Kp� ZDDU PRHWHQ ZH QX DOOHPDDO QDDU NLMNHQ"
(Q VWHO ZH ]RXGHQ GDDULQ GXV� ZH ]RXGHQ GLQJHQ XLW NXQQHQ VOXLWHQ� 0LVVFKLHQ LQ KHW ]LFKW RS HHQ
ZHUNRPJHYLQJ� 6FKHHOW GDW GDQ YHHO" .LMNHQ ZH� KRHYHHO EHRRUGHHO MH QRX HFKW" -D� 0DDU GDW LV EHVW
ODVWLJ KRRU� ZDQW ZDW LN RRN DO ]HL LV ]R¶Q LQKRXGHOLMN PHGHZHUNHU� GLH VFUROW HHQ EHHWMH GRRU GLQJHWMHV
KHHQ� -D� KRH JD MH WHOOHQ HQ ZDW NRPW HU XLWHLQGHOLMN QRX HFKW XLW" 'XV LN ZHHW RRN QLHW ]R JRHG RI GDW
QRX KDDOEDDU LV�

,� +HW LV ZHO HHQ EHHWMH LQ OLMQ PHW ZDDU LN QX GH KHOH WLMG HHQ EHHWMH RYHU QDGHQNHQ EHQ YDQ� HU ZRUGW ]R
ZHLQLJ ELMJHKRXGHQ KLHURYHU� :DQW LN ZDV RRN PHW HHQ :RR�UHJLVVHXU LQ JHVSUHN HQ WRHQ NZDP LN RRN
WRW GH FRQFOXVLH GDW HU ELQQHQ %=. HLJHQOLMN KHOHPDDO QLHW PHW WXVVHQWLMGVH WHUPLMQHQ ZRUGW JHZHUNW�
$OOHHQ PDDU PHW GLH� QRX �� GDJHQ GHDGOLQH GLH WRFK QLHW ZRUGW JHKDDOG�

5� 1HH� GDW LV LQGHUGDDG KHHO VWRP� ,N KHE DO DQGHUKDOI MDDU JHOHGHQ WHJHQ DOOHV HQ LHGHUHHQ JH]HJG
GDW MH HHQ� HHQ MD� PHQVHQ QRHPHQ KHW� JHYHQ KHW YHUVFKLOOHQGH QDPHQ� ]DDNV\VWHHP RI HHQ ZRUNIORZ
PDQDJHPHQW V\VWHHP� :DDU MH HLJHQOLMN NDQ ]HJJHQ� j OD 'RPLQR¶V� QRX MH KHEW MH EHVWHOOLQJ JHSODDWVW�
GH SL]]D ZRUGW QX� ]H VPHUHQ HU QX WRPDWHQVDXV RS� 2K� QRX MH SL]]D ]LW LQ GH RYHQ� 2K� MH SL]]D LV ELM
GH NRHULHU� (Q ORV YDQ GDW MH GDW HYHQWXHHO ]RX NXQQHQ ODWHQ ]LHQ DDQ HHQ YHU]RHNHU� ]RGDW KLM KHW LGHH
KHHIW GDW HU ZDW JHEHXUW� ,V KHW RRN YRRU MH]HOI KHHO ILMQ� RPGDW MH JHZRRQ NDQ ]HJJHQ� -D� LHGHUH NHHU
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DOV ZLM JDDQ ODNNHQ HQ GH]H DIGHOLQJ LV HUELM EHWURNNHQ� JDDW KHW KHOHPDDO PLV� :DW JHEHXUW GDDU" 2I
LHGHUH NHHU DOV ZLM JDDQ ]RHNHQ HQ HHQ :RR�YHU]RHN ]LHW HU HHQ EHHWMH ]R XLW� GDQ JDDW KHW KHOHPDDO
PLV� :DW JHEHXUW GDDU" 2I LHGHUH NHHU DOV GLW JHEHXUW� GDQ JDDW KHW KHHO JRHG� 1RX� KRH NXQQHQ ZH
HUYRRU ]RUJHQ GDW KHW YDDN RS GH]H PDQLHU JHEHXUW"

:DQW GDQ JDDW KHW JRHG� (Q LN YLQG GDW RRN JHZRRQ EL]DU� 'XV GDW LV RRN QRJ ZHO HHQ LQWHUHVVDQWH
LHWV� :DDU MH JHZRRQ� 1DDU NDQ NLMNHQ� 'DQ ]LW MH QRJ QLHW� GDQ EHQ MH PLVVFKLHQ GXV QRJ HHQV QHW HHQ
VWDS GDDUYRRU� 0DDU HU ]LMQ EHVW ZHO ZDW PHQVHQ ELQQHQ GH RYHUKHLG GLH ]LFK EH]LJKRXGHQ PHW Kp� ZDW
JDDQ ZH QX SUHFLHV DOOHPDDO PHWHQ" 'XV KHW ]RX RRN KHHO LQWHUHVVDQW ]LMQ DOV MH JHZRRQ HHQ VRRUW
YDQ� -D� HHQ EHHWMH EHRRUGHOLQJVPRGHO ]RX NXQQHQ FUHsUHQ� -D� ,Q VDPHQVSUDDN PHW HHQ ZRUNIORZ
V\VWHHP� 'XV GDW V\VWHHP ZDW JHZRRQ KHW VWDSSHQSODQ� 9DQ HHQ :RR�YHU]RHN GXV QLHW KHW 0LUR ERUG�
PDDU JHZRRQ PHHU GH� -D� JOREDDO� 2SJHSDNWH YHUVLH YDQ KHW 0LUR ERUG�

$OV MH RS EDVLV YDQ ]R¶Q V\VWHHP HQ GDQ GXV GDDU MD� .3,¶V DDQ WH YHUELQGHQ� GXV NDQ NLMNHQ YDQ
Kp� JDDW ]R¶Q SURFHV QRX JRHG" (Q ZHONH VRRUW YDQ NHUQIDVHV JDDQ GDQ ZHO HQ QLHW JRHG" +RH KRH
NDQ MH GLH EHRRUGHOHQ" -D� :DW LV GDDU GDQ YRRU QRGLJ" 'DW ]RX HFKW VXSHU LQWHUHVVDQW ]LMQ� (Q GDQ
NDQ MH GDDULQ GXV RRN QRJ ELM ZLM]H YDQ VSUHNHQ ELMQD NXQQHQ PRGHOOHUHQ� (Q GDW GRHQ ]H YHUYROJHQV
PDDU ZHOHHQV ELM (3$ LQ LHGHU JHYDO ELM GLH DIVFKXLSSURMHFWHQ GDW MH JHZRRQ KHEEHQ JRRLHQ GLW KHW
V\VWHHP LQ HQ NLMNHQ ZDW JHEHXUW� 'DW MH HHQ EHHWMH NDQ WZHDNHQ�

,� MD� GDW JDDW PHHU ULFKWLQJ LQ ZDDU LN QX RS ]LW� 1RX PRHW LN QDWXXUOLMN ZHO LHGHUH NHHU� ZDQW KHW LV
]R¶Q FRPSOH[ GLQJ GDW LN ZHO LHGHUH NHHU PRHW EOLMYHQ ]HJJHQ YDQ KHW LV HHQ %(3� ,N KHE QLHW ]R¶Q %(3
QLHW ]R ODQJ GH WLMG�

5� 1HH� PDDU GDDURP GHQN LN GDW KHW HFKW DO� $OV MH HHQ VRRUW YDQ RQGHU]RHN ]RX NXQQHQ GRHQ HQ
GDQ PLVVFKLHQ PHW HHQ SDDU DQGHUH PLQLVWHULHV HUELM RI ]R� (Q GDQ NDQ LN MH GDQ RRN ZHO ELM KHOSHQ�
+HW LV JHZRRQ HYHQ NLMNHQ KRH ]LHW GDW SURFHV HU QRX XLW" 'DQ NDQ MH KHP DIVWXUHQ� RRN GHHOV YRRU
JHEUXLN� ZDQW LN GHQN GDW KHW YRRU KHW RQGHU]RHN RS ]LFK UHGHOLMN NORSW� (Q LN NDQ MH GDDU RRN ELM KHOSHQ�
]RGDW MH JHZRRQ HHQ JHQHUDOLVHHU SURFHVPRGHO PDDNW ZDDUYDQ MH GHQNW GLW NORSW RQJHYHHU ZHO YRRU
LHGHU PLQLVWHULH� (Q HLJHQOLMN ]RX MH YRRU LHGHU PLQLVWHULH GH]H GLQJHQ PRHWHQ PHWHQ� ZDQW GDQ ZHHW
MH RI MRXZ SURFHV JRHG JDDW RI QLHW� -D� 'DW ]RX HFKW KHHO LQWHUHVVDQW ]LMQ� ZDQW GDW LV LHWV ZDDU LN
QX DDQ ZHUN� ZDDUYDQ LN HFKW GHQN YDQ MRQJHQV ZDDURP ]LMQ ZH GLW QRJ QLHW DDQ KHW GRHQ" ,V GXV
]R¶Q ZRUNIORZ� ]RGDW ZH LQWHUQ NXQQHQ JDDQ PHWHQ HQ RRN JHZRRQ %=. LV VRRUW YDQ GHJHQH GLH KLHU�
YRRU YHUDQWZRRUGHOLMN LV� 'DW MH RRN NDQ ]HJJHQ WHJHQ PLQLVWHULH ; YDQ MD MRQJHQV MXOOLH ]LMQ KDUWVWLNNH
VOHFKW EH]LJ DOV KHW RP ODNNHQ JDDW� IL[ MH VKLW ]HJ PDDU� (Q NLMN HYHQ QDDU PLQLVWHULH <� ZDQW GDDU
GRHQ ]H KHW KDUWVWLNNH JRHG� 'XV GDQ NDQ MH RRN ZDW PHHU ]HJJHQ YDQ ZDDURP NXQQHQ ]LM ZHO JRHG
ODNNHQ" (Q MXOOLH QLHW ]HJ PDDU� +HW ]RX RYHUDO HHQ EHHWMH KHW]HOIGH PRHWHQ ]LMQ� -D� GDW RQGHUVWH�
XQW� 'DW ]RX KHHO LQWHUHVVDQW ]LMQ� -D� GDW RQGHUVWHXQW RRN ZHHU GLH DPELWLH RP VDPHQ WH ZHUNHQ HQ ]R�

,� -D� ZDQW GDW YRQG LN RRN ]R¶Q YDDJ VRRUW YDQ LQ HHQ YDQ GLH KHW PHHUMDUHQSODQ VWDDW GDQ YROJHQV PLM
YDQ GDW VDPHQZHUNHQ WXVVHQ PLQLVWHULHV HQ ]R� 'DQ GHQN LN MD� DOV MH QLHW HHQV ELM MH]HOI ZHHW ZDW HU
JHEHXUW� KRH JD MH GDQ RRN QRJ WXVVHQ PLQLVWHULHV GDDULQ VDPHQZHUNHQ"

5� 0DDU KHW ]RX KHHO HUJ KHOSHQ DOV MH HHQ VRRUW JHJHQHUDOLVHHUG PRGHO NDQ RSVWHOOHQ� ZDDUDDQ MH
GXV PHHWIDFWRUHQ NDQ YHUELQGHQ�

,� -D GDW ]RX KHHO JDDI ]LMQ DOV GDW OXNW� ,N ZLO MH YRRU QX LQ LHGHU JHYDO KHHO HUJ EHGDQNHQ YRRU MH
WLMG YRRU GLW JHVSUHN HQ ]DO GH RSQDPH QX VWRSSHQ�

'��� ,QWHUYLHZ �



&
%HUHNHQLQJ LQYRHUZDDUGHQ

,Q GH]H DSSHQGL[ ]DO GH WRWVWDQGNRPLQJ YDQ DDQQDPH � �SDUDJUDDI ���� ZRUGHQ WRHJHOLFKW� ´'H JHPLG�
GHOGH GRRUORRSWLMG YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=. LV YHUGHHOG YROJHQV GH GULHKRHNVYHUGHOLQJ
PHW HHQ PLQLPDOH ZDDUGH YDQ ��� HHQ PRGXV YDQ �� HQ HHQ PD[LPDOH ZDDUGH YDQ ��� GDJHQ�´ 'DDU�
QDDVW ]DO GH WRWVWDQGNRPLQJ YDQ GH LQYRHUZDDUGHQ XLW WDEHO � LQ SDUDJUDDI ��� ZRUGHQ WRHJHOLFKW�

(��� 7RWVWDQGNRPLQJ DDQQDPH �
=RDOV HHUGHU YHUQRHPG LV HU ZHLQLJ GDWD EHVFKLNEDDU HQ EHNHQG RYHU KHW :RR�DIKDQGHOLQJVSURFHV
YDQ KHW PLQLVWHULH YDQ %=.� 'H GDWD GLH ZHO EHNHQG LV� NRPW YRRUW XLW HHQ RQGHU]RHN YDQ KHW ,QVWLWXXW
0DDWVFKDSSHOLMNH ,QQRYDWLH GDW ]LM VLQGV ���� LHGHU MDDU XLWYRHUHQ LQ VDPHQZHUNLQJ PHW GH 2SHQ 6WDWH
)RXQGDWLRQ� ,Q GDW RQGHU]RHN DQDO\VHUHQ ]H GH DIKDQGHOLQJ YDQ :RR�YHU]RHNHQ ELM DOOH PLQLVWHULHV
YDQ GH 1HGHUODQGVH RYHUKHLG �2SHQ 6WDWH )RXQGDWLRQ� ������ 'H UHOHYDQWH GDWD GLH KLHU XLW YRRUWNRPW
YRRU KHW PLQLVWHULH YDQ %=. LV�

� $DQWDO JHSXEOLFHHUGH :RR�EHVOXLWHQ LQ ����  ���

� *HPLGGHOG DDQWDO GDJHQ YRRU DIKDQGHOLQJ :RR�YHU]RHN  ��� GDJHQ

� 0HGLDDQ YDQ KHW DDQWDO GDJHQ YRRU DIKDQGHOLQJ :RR�YHU]RHN  ��� GDJHQ

'DDUQDDVW LV LQ KHW UDSSRUW HHQ ER[SORW RSJHQRPHQ YDQ GH GRRUORRSWLMG �ILJXXU (��� YDQ GH :RR�
YHU]RHNHQ� ZDDU QRJ HQNHOH JHJHYHQV XLW DIJHOH]HQ NXQQHQ ZRUGHQ�

)LJXUH (��� %R[SORW YDQ GRRUORRSWLMG :RR�YHU]RHNHQ ELM %=.

%RYHQVWDDQGH ILJXXU (�� EHYDW GH ER[SORW YDQ GH GRRUORRSWLMG YDQ GH :RR�YHU]RHNHQ� 8LW GH PHHVW
UHFKWHU ER[SORW NXQQHQ YRRU %=. LQ ���� GH YROJHQGH JHJHYHQV ZRUGHQ DIJHOH]HQ�

��



(��� 7RWVWDQGNRPLQJ DDQQDPH � ��

� 0D[LPDOH GRRUORRSWLMG :RR�YHU]RHNHQ LQ ����  ��� GDJHQ

� 0LQLPDOH GRRUORRSWLMG :RR�YHU]RHNHQ LQ ����  �� GDJHQ

� T� GRRUORRSWLMG :RR�YHU]RHNHQ LQ ����  �� GDJHQ

� T� GRRUORRSWLMG :RR�YHU]RHNHQ LQ ����  ��� GDJHQ

'DDUQDDVW NDQ XLW GH ER[SORW GH YHUGHOLQJ YDQ GH GRRUORRSWLMG ZRUGHQ DIJHOH]HQ� ,Q ILJXXU (�� VWDDW
KRH GH NHQPHUNHQ YDQ HHQ ER[SORW LQ YHUKRXGLQJ VWDDQ PHW GH YHUGHOLQJ YDQ GH GDWD� 2S EDVLV YDQ

)LJXUH (��� 9HUKRXGLQJ WXVVHQ ER[SORW HQ YHUGHOLQJ YDQ GH GDWD

ILJXUHQ (�� HQ (�� NDQ JHFRQFOXGHHUG ZRUGHQ GDW GH GDWD YDQ GH GRRUORRSWLMG YDQ :RR�YHU]RHNHQ ELM
KHW PLQLVWHULH YDQ %=. UHFKWVVFKHHI �ULJKW�VNHZHG� YHUGHHOG LV� 'H]H YHUGHOLQJ NDQ LQ GH VLPXODWLHVRIW�
ZDUH $UHQD KHW EHVW EHQDGHUG ZRUGHQ PHW HHQ GULHKRHNVYHUGHOLQJ PHW GH YROJHQGH LQYRHUZDDUGHQ�
75,$�PLQ� PRGXV� PD[�� 2P GH]H YHUGHOLQJ WH JHEUXLNHQ ]XOOHQ GXV GH PLQLPDOH ZDDUGH� GH PRGXV
HQ GH PD[LPDOH ZDDUGH YDQ GH GRRUORRSWLMG EHNHQG PRHWHQ ]LMQ� 'H PLQLPDOH ��� GDJHQ� HQ PD[L�
PDOH ���� GDJHQ� ZDDUGHQ ]LMQ EHNHQG PLGGHOV DIOH]HQ YDQ GH ER[SORW� (FKWHU LV GH PRGXV �GH PHHVW
YRRUNRPHQGH ZDDUGH� GH WRS YDQ GH JUDILHN� QLHW DI WH OH]HQ XLW GH ER[SORW HQ QLHW EHNHQG LQ GH GDWD�
2P GH]H ZDDUGH WH EHSDOHQ LV GDDURP HHQ VFULSW JHVFKUHYHQ GLH GH PRGXV YDQ GH GRRUORRSWLMG NDQ
EHQDGHUHQ RS EDVLV YDQ GH EHNHQGH GDWD�

�D� 6FULSW YRRU KHW JHJHQHUHQ YDQ GH PRGXV �E� 3ORW YDQ GH GDWDVHWV

)LJXUH (��� %HQDGHUHQ YDQ GH PRGXV YDQ GH GRRUORRSWLMG

,Q ILJXXU (��D VWDDW KHW VFULSW ZHHUJHJHYHQ GDW LV JHEUXLNW RP GH PRGXV YDQ GH GRRUORRSWLMG WH EH�
QDGHUHQ� +LHUYRRU LV HHUVW DOOH UHOHYDQWH GDWD GLH EHNHQW LV JHJHYHQ� YHUYROJHQV ]LMQ RS EDVLV YDQ
GLH GDWD GDWD VHWV JHJHQHUHHUG� 9DQ GLH GDWDVHWV LV YHUYROJHQV HHQ JHPLGGHOGH SORW JHPDDNW �ILJXXU



(��� 7RWVWDQGNRPLQJ LQYRHUZDDUGHQ ��

(��E�� ZDDUXLW GH PRGXV NRQ ZRUGHQ EHSDDOG� 'H PRGXV LV RS GLH PDQLHU EHQDGHUW WRW HHQ DIJHURQGH
�� GDJHQ� 'LW LV HHQ NOHLQHUH ZDDUGH GDQ GH PHGLDDQ YDQ ��� GDJHQ� ZDW LQ RYHUHHQVWHPPLQJ LV PHW
HHQ UHFKWVVFKHYH YHUGHOLQJ� 'LW JHHIW HHQ YHUGHOLQJ YDQ 75,$����������� YRRU GH WRWDOH GRRUORRSWLMG
YDQ :RR�YHU]RHNHQ ELM KHW PLQLVWHULH YDQ %=.�

(��� 7RWVWDQGNRPLQJ LQYRHUZDDUGHQ
'H LQYRHUZDDUGHQ YDQ GH PRGHOYDULDEHOHQ ]LMQ EHUHNHQW RS EDVLV YDQ DDQQDPH �� � HQ ��

� $DQQDPH �� 'H JHPLGGHOGH ��� GDJHQ GLH YRRU DIKDQGHOLQJ YDQ HHQ YHU]RHN ZRUGHQ JHEUXLNW�
NXQQHQ DOVYROJW RYHU GH WLHQ SURFHVVWDSSHQ ZRUGHQ YHUGHHOG�
7LMGVGXXU EHRRUGHOLQJ :RR�YHU]RHN  � GDJHQ
7LMGVGXXU 6WDUWJHVSUHN  � GDJHQ
7LMGVGXXU ,QWDNHJHVSUHN  � GDJHQ
7LMGVGXXU 'RFXPHQWHQ ]RHNHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ VHOHFWHUHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ ODNNHQ  �� GDJHQ
7LMGVGXXU =LHQVZLM]HQ  �� GDJHQ
7LMGVGXXU 'H OLMQ  �� GDJHQ
7LMGVGXXU %HVOXLW  � GDJHQ

� $DQQDPH �� 'H JHPLGGHOGH GRRUORRSWLMG YDQ KHW :RR�DIKDQGHOLQJVSURFHV ELM %=. LV YHUGHHOG
YROJHQV GH GULHKRHNVYHUGHOLQJ PHW HHQ PLQLPDOH ZDDUGH YDQ ��� HHQ PRGXV YDQ �� HQ HHQ
PD[LPDOH ZDDUGH YDQ ��� GDJHQ

� $DQQDPH �� 'H JHPLGGHOGH GRRUORRSWLMGHQ YDQ GH SURFHVVWDSSHQ XLW KHW:RR�DIKDQGHOLQJVSURFHV
]LMQ HYHQHHQV YHUGHHOG YROJHQV GH GULHKRHNVYHUGHOLQJ�

1DDU DDQOHLGLQJ YDQ GH]H DDQQDPHV ]LMQ HHQ DDQWDO JHJHYHQV YRRU GH LQYRHUZDDUGHQ DO EHNHQG� GH]H
VWDDQ ZHHUJHJHYHQ LQ ILJXXU (���

)LJXUH (��� %HNHQGH LQYRHUZDDUGHQ RS EDVLV YDQ DDQQDPHV

$DQJH]LHQ GH DDQQDPH ZRUGW JHPDDNW GDW GH PRGHOYDULDEHOHQ KHW]HOIGH ]LMQ YHUGHHOG DOV GH WRWDOH
GRRUORRSWLMG YDQ KHW SURFHV NXQQHQ RS EDVLV YDQ GH EHNHQGH LQYRHUZDDUGHQ XLW ILJXXU (�� GH RYHULJH LQ�
YRHUZDDUGHQ ZRUGHQ EHUHNHQG� 'LW JHEHXUW YLD NUXLVOLQJVYHUHPLQJYXOGLJHQ� ZDDUELM HHQ ZDDUGH ZRUGW
EHUHNHQG GRRU PLGGHO YDQ HHQ YHUKRXGLQJ� 9RRU ZDDUGH ; �GH PLQLPDOH WLMGVGXXU EHRRUGHOLQJ :RR�
YHU]RHN� LQ ILJXXU (�� ZRUGW GH EHUHNHQLQJ GDDUELM DOV YROJW�



(��� 7RWVWDQGNRPLQJ LQYRHUZDDUGHQ ��

)LJXUH (��� 9RRUEHHOG NUXLVOLQJVYHUHPLQJYXOGLJHQ

,Q ILJXXU (�� VWDDW ZHHUJHJHYHQ KRH YRRU YDULEDOH ; �GH PLQLPDOH ZDDUGH YRRU %HURRUGHOLQJ :RR�
YHU]RHN� GH LQYRHUZDDUGH LV EHUHNHQG YLD NUXLVOLQJVYHUPHQLJYXOGLJHQ� 2S RYHULJH YDULDEHOHQ ]LMQ RS
GH]HOIGH PDQLHU WRW VWDQG JHNRPHQ� ZDW UHVXOWHHUG LQ GH LQYRHUZDDUGH LQ ILJXXU (���

)LJXUH (��� %HUHNHQGH LQYRHUZDDUGHQ

2S EDVLV YDQ GH ZDDUGHQ XLW ILJXXU (�� ]LMQ GH LQYRHUZDDUGHQ RPJH]HW LQ GH GULHKRHNVYHUGHOLQJ� ZDW
UHVXOWHHUW LQ GH LQYRHUZDDUGHQ YDQ KHW PRGHO GLH VWDDQ ZHHUJHJHYHQ LQ SDUDJUDDI ���� WDEHO ��



'
8LWZHUNLQJ PRGHOYHULILFDWLH

,Q GH]H DSSHQGL[ ZRUGW GH PRGHOYHULILFDWLH XLWJHZHUNW ]RDOV GH]H LV XLWJHYRHUG YRRU GH YHULILFDWLH YDQ
KHW VLPXODWLHPRGHO YDQ KRRIGVWXN �� +LHUYRRU LV SHU DDQQDPH JHFRQWUROHHUG RI GH]H FRUUHFW HQ ORJLVFK
LV RSJHQRPHQ LQ KHW PRGHO HQ RI GLW WRW KHW YHUZDFKWWH UHVXOWDDW OHLGW�

$DQQDPH ��
+HW :RR�DIKDQGHOLQJVSURFHV NDQ JHUHGXFHHUG ZRUGHQ WRW �� RYHUNRHSHOHQGH SURFHVVWDSSHQ �ILJXXU
�����

2P WH YHULILsUHQ GDW GH]H DDQQDPH JRHG LV JHwPSOHPHQWHHUG� LV JHFRQWUROHHUG RI KHW PRGHO LQGHU�
GDDG SUHFLHV �� SURFHVVWDSSHQ EHYDW GLH RYHUHHQNRPHQ PHW GH VWDSSHQ ]RDOV JHVSHFLILFHHUG LQ GH
FRQFHSWXDOLVDWLH �ILJXXU ����� 'LW KRXGW LQ GDW HON YDQ GH]H VWDSSHQ FRUUHFW LQ GH PRGHOVWUXFWXXU LV
RSJHQRPHQ HQ GDW ]H LQ GH MXLVWH YROJRUGH ZRUGHQ XLWJHYRHUG� (U ZRUGW RRN JHYHULILHHUG GDW HU JHHQ
RQWEUHNHQGH RI H[WUD VWDSSHQ LQ KHW PRGHO ]LMQ GLH DIZLMNHQ YDQ GH]H �� JHVWHOGH SURFHVVWDSSHQ�

)LJXUH )��� 2YHU]LFKW SURFHVVWDSSHQ LQ $UHQD VLPXODWLHPRGHO

=RDOV WH ]LHQ LV LQ ILJXXU )��� EHVWDDW KHW VLPXODWLHPRGHO XLW � SURFHVPRGXOHV� 'DDUQDDVW ]LMQ HU QRJ
HHQ ]RJHQRHPGH &UHDWH HQ 'LVSRVH PRGXOH ]LFKWEDDU� 'H &UHDWH PRGXOH NRPW RYHUHHQ PHW GH HHUVWH
VWDS XLW KHW SURFHV� KHW RQWYDQJHQ�LQGLHQHQ YDQ KHW LQIRUPDWLHYHU]RHN� ,Q HHQ $UHQD VLPXODWLHPRGHO LV
GH 'LVSRVH PRGXOH HHQ YDQ GH EDVLVPRGXOHV GLH ZRUGHQ JHEUXLNW RP KHW HLQGH YDQ HHQ HQWLWHLW �LQ GLW
JHYDO KHW :RR�YHU]RHN� LQ KHW VLPXODWLHSURFHV WH PDUNHUHQ� :DQQHHU HHQ HQWLWHLW GH 'LVSRVH PRGXOH
EHUHLNW� ZRUGW GH]H XLW KHW V\VWHHP YHUZLMGHUG� 'LW EHWHNHQW GDW GH HQWLWHLW QLHW ODQJHU ZRUGW JHYROJG
LQ GH VLPXODWLH� HQ DOOH ELMEHKRUHQGH VWDWLVWLHNHQ ZRUGHQ YDVWJHOHJG RI ELMJHZHUNW RS KHW PRPHQW GDW
GH HQWLWHLW ZRUGW ´YHUZLMGHUG�´� 'H GLVSRVH PRGXOH NHQW YHUGHU JHHQ LQYRHUZDDUGHQ HQ QHHPW GXV RRN
JHHQ WLMG LQ ELQQHQ GH GRRUORRSWLMG YDQ KHW PRGHO� *HFRQFOXGHHUG NDQ ZRUGHQ GDW GH �� SURFHVVWDSSHQ
GXV YROOHGLJ ]LMQ RSJHQRPHQ LQ KHW VLPXODWLHPRGHO HQ HU JHHQ H[WUD SURFHVVHQ ]LMQ WRHJHYRHJG�

$DQQDPH ��
+HW :RR�DIKDQGHOLQJVSURFHV NDQ JHPRGHOOHHUG ZRUGHQ DOV HHQ OLQHDLU SURFHV�

9RRU GH YHULILFDWLH YDQ GH]H DDQQDPH LV JHFRQWUROHHUG RI KHW PRGHO HHQ VHTXHQWLsOH� OLQHDLUH YROJRUGH
DDQKRXGW� ]RQGHU GDW HU OXVVHQ RI WHUXJNRSSHOLQJHQ SODDWVYLQGHQ WXVVHQ GH YHUVFKLOOHQGH SURFHVVWDS�
SHQ� 'LW KRXGW LQ GDW HONH VWDS LQ KHW PRGHO VOHFKWV HHQPDDO ZRUGW GRRUORSHQ HQ GDW GH RXWSXW YDQ HONH
VWDS GLUHFW GH LQSXW YRUPW YRRU GH YROJHQGH VWDS� LQ OLMQ PHW GH OLQHDLUH VWUXFWXXU ]RDOV YRRUJHVWHOG�

��



��

2P GLW WH FRQWUROHUHQ LV KHW PRGHO RS HHQ KHOH ODJH VQHOKHLG JHUXQG� 'DDUGRRU LV WH ]LHQ ZDDU HHQ:RR�
YHU]RHN ]LFK LQ KHW PRGHO EHYLQGW HQ KRH KHW ]LFK JHGUDDJW� 8LW GH]H FRQWUROH NDQ JHFRQFOXGHHUG ZRU�
GHQ GDW GH :RR�YHU]RHNHQ ]LFK QHWMHV YDQ SURFHVVWDS QDDU SURFHVVWDS EHZHJHQ HQ QRRLW LQ PHHUGHUH
VWDSSHQ WHJHOLMN ]LMQ RI WHUXJJDDQ LQ KHW SURFHV� 'DDUQDDVW VOXLWHQ GH VWDSSHQ JRHG RS HONDDU DDQ
DDQJH]LHQ GH :RR�YHU]RHNHQ QRRLW LQ GH ZDFKWULMG YDQ HHQ SURFHVPRGXOH VWDDQ PDDU GLUHFW ZRU�
GHQ RSJHQRPHQ LQ GH YROJHQGH SURFHVVWDS� 'LW EHWHNHQW GDW GH YRRUZDDUGH YDQ OLQHDLULWHLW JRHG LV
RSJHQRPHQ LQ KHW VLPXODWLHPRGHO�

$DQQDPH ��
(U ZRUGW PDDU � :RR�YHU]RHN SHU NHHU EHKDQGHOG LQ KHW :RR�DIKDQGHOLQJVSURFHV� 'DDURP ZRUGW
GH WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ RS ��� GDJHQ JH]HW ]RGDW HU QRRLW PHHU GDQ � :RR�
YHU]RHN WHJHOLMN LQ KHW PRGHO ZRUGW YHUZHUNW�

'H GHUGH DDQQDPH YHUHLVW GDW KHW PRGHO ]RGDQLJ LV RQWZRUSHQ GDW HU DOWLMG VOHFKWV ppQ :RR�YHU]RHN
WHJHOLMNHUWLMG ZRUGW YHUZHUNW� 2P GLW WH YHULILsUHQ� ]LMQ GH LQSXWSDUDPHWHUV YDQ KHW PRGHO JHFRQWUROHHUG�
+LHUELM LV JHNHNHQ RI GH WLMG WXVVHQ KHW LQGLHQHQ YDQ :RR�YHU]RHNHQ LV LQJHVWHOG RS ��� GDJHQ� ZDDU�
GRRU RYHUODS LQ GH YHUZHUNLQJ YDQ PHHUGHUH YHU]RHNHQ ZRUGW YRRUNRPHQ� 'DDUQDDVW ZRUGW JHFRQ�
WUROHHUG RI GLW PRGHOPHFKDQLVPH LQGHUGDDG YHUKLQGHUW GDW HHQ QLHXZ YHU]RHN ZRUGW YHUZHUNW YRRUGDW
KHW YRULJH YROOHGLJ LV DIJHKDQGHOG�

)LJXUH )��� ,QYRHUZDDUGHQ ,QGLHQ :RR�YHU]RHN

=RDOV LQ ILJXXU )�� VWDDW ZHHUJHJHYHQ� LV GH WLMG WXVVHQ GH FUHDWLH YDQ :RR�YHU]RHNHQ LQGHUGDDG LQ�
JHVWHOG RS ��� GDJHQ� ',W EHWHNHQW GDW GH LQSXWSDUDPHWHUV FRUUHFW ]LMQ LQJHYRHUG� 2P WH FRQWUROHUHQ RI
GLW RRN WRW KHW JHZHQVWH JHGUDJ OHLGW LV JHNHNHQ QDDU GH WLMG WXVVHQ KHW DIURQGHQ YDQ HHQ :RR�YHU]RHN
HQ GH FUHDWLH YDQ HHQ QLHXZH� +LHULQ LV WH ]LHQ GDW HU LQGHUGDDG DOWLMG WLMG WXVVHQ ]LW ZDDUGRRU GXV NDQ
ZRUGHQ EHYHVWLJG GDW HU QRRLW PHHU GDQ HHQ :RR�YHU]RHN LQ KHW PRGHO ZRUGW EHKDQGHOG�

$DQQDPH ��
'H JHPLGGHOGH ��� GDJHQ GLH YRRU DIKDQGHOLQJ YDQ HHQ YHU]RHN ZRUGHQ JHEUXLNW� NXQQHQ DOVYROJW
RYHU GH WLHQ SURFHVVWDSSHQ ZRUGHQ YHUGHHOG�
7LMGVGXXU %HRRUGHOLQJ :RR�YHU]RHN  � GDJHQ
7LMGVGXXU 6WDUWJHVSUHN  � GDJHQ
7LMGVGXXU ,QWDNHJHVSUHN  � GDJHQ



��

7LMGVGXXU 'RFXPHQWHQ ]RHNHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ VHOHFWHUHQ  �� GDJHQ
7LMGVGXXU 'RFXPHQWHQ ODNNHQ  �� GDJHQ
7LMGVGXXU =LHQVZLM]HQ  �� GDJHQ
7LMGVGXXU 'H OLMQ  �� GDJHQ
7LMGVGXXU %HVOXLW  � GDJHQ

2P WH YHULILsUHQ GDW GH]H WLMGVYHUGHOLQJ FRUUHFW LV JHwPSOHPHQWHHUG� ZRUGW JHFRQWUROHHUG RI GH GRRU�
ORRSWLMGHQ LQ KHW PRGHO YRRU HONH YDQ GH WLHQ SURFHVVWDSSHQ RYHUHHQNRPW PHW GH YRRUJHVWHOGH WL�
MGVYHUGHOLQJHQ �]RDOV � GDJHQ YRRU EHRRUGHOLQJ� �� GDJHQ YRRU KHW ]RHNHQ YDQ GRFXPHQWHQ� HQ�
]RYRRUW�� +LHUYRRU ]LMQ JHSDDUGH W�WHVWHQ XLWJHYRHUG YRRU GH PRGHORXWSXW YDQ HONH SURFHVVWDS ELQQHQ
KHW :RR�DIKDQGHOLQJVSURFHV� 'H JHYRQGHQ S�ZDDUGHQ JHYHQ LQ]LFKW LQ GH VWDWLVWLVFKH VLJQLILFDQWLH YDQ
GH YHUVFKLOOHQ WXVVHQ GH PRGHORXWSXW HQ GH ZHUNHOLMNKHLG�

)LJXUH )��� 6WDWLVWLVFKH 7�WHVW S�ZDDUGHQ

8LW GH YHULILFDWLH YDQ KHW VLPXODWLHPRGHO PHW EHKXOS YDQ GH W�WHVW EOLMNW GDW GH PHHVWH SURFHVVWDSSHQ
JHHQ VWDWLVWLVFK VLJQLILFDQW YHUVFKLO YHUWRQHQ WXVVHQ GH JHPRGHOOHHUGH HQ ZHUNHOLMNH GRRUORRSWLMGHQ� =R
]LMQ GH S�ZDDUGHQ YRRU ´%HRRUGHOHQ :RR�YHU]RHN´ �������� ´6WDUWJHVSUHN´ ��������� ´,QWDNHJHVSUHN´
��������� HQ ´%HVOXLW :RR�YHU]RHN´ ������������ DOOHPDDO KRJHU GDQ GH JHEUXLNHOLMNH GUHPSHO YDQ
����� 'LW VXJJHUHHUW GDW KHW PRGHO GH]H VWDSSHQ YROGRHQGH DFFXUDDW VLPXOHHUW�

9RRU GH VWDSSHQ ´=RHNHQ GRFXPHQWHQ´ �S�ZDDUGH  ����(����� ´6HOHFWHUHQ GRFXPHQWHQ´ �S�ZDDUGH  
������������ ´/DNNHQ GRFXPHQWHQ´ �S�ZDDUGH  ������(����� ´=LHQVZLM]HQ´ �S�ZDDUGH  ����(�����
HQ ´GH /LMQ´ �S�ZDDUGH  �������(���� ]LMQ GH S�ZDDUGHQ HFKWHU WH ODDJ� ZDW ZLMVW RS VLJQLILFDQWH YHU�
VFKLOOHQ WXVVHQ KHW PRGHO HQ GH ZHUNHOLMNKHLG� 'LW GXLGW HURS GDW GH]H VWDSSHQ PRJHOLMN QLHW QDXZNHXULJ
]LMQ JHPRGHOOHHUG� HQ GDW YHUGHUH DIVWHPPLQJ QRGLJ LV RP KHW PRGHO EHWHU LQ RYHUHHQVWHPPLQJ WH EUHQ�
JHQ PHW GH ZHUNHOLMNH SURFHVVHQ�

$DQQDPH ��
'H JHPLGGHOGH GRRUORRSWLMG YDQ KHW:RR�DIKDQGHOLQJVSURFHV ELM %=. LV YHUGHHOG YROJHQV HHQ GULHKRHNV�
YHUGHOLQJ PHW DOV PLQLPDOH ZDDUGH ��� HHQ PRGXV YDQ �� HQ HHQ PD[LPDOH ZDDUGH YDQ ��� GDJHQ�

%LM GH YHULILFDWLH YDQ DDQQDPH � ]LMQ GH RXWSXWYDULDEHOHQ YDQ KHW PRGHO JHDQDO\VHHUG RP WH EHYHVWLJHQ
GDW GH]H DDQQDPH FRUUHFW LV JHwPSOHPHQWHHUG� +LHUYRRU LV GH RXWSXW YDQ KHW PRGHO JHDQDO\VHHUG HQ
YHUJHOHNHQ PHW GH YHUZDFKWH YHUGHOLQJ YDQ GH GRRUORRSWLMGHQ� RP WH YHULILsUHQ RI GH]H YROGRHW DDQ GH
NHQPHUNHQ YDQ HHQ GULHKRHNVYHUGHOLQJ�



��

)LJXUH )��� 2XWSXW VWDWLVWLHNHQ WRWDOH GRRUORRSWLMG

8LW GH DQDO\VH LQ ILJXXU )�� EOLMNW GDW GH GRRUORRSWLMGHQ LQ KHW PRGHO GDDGZHUNHOLMN ZRUGHQ JHJHQHUHHUG
YROJHQV HHQ GULHKRHNVYHUGHOLQJ� YHUJHOLMNEDDU PHW GH DDQJHJHYHQ SDUDPHWHUV� 'H IUHTXHQWLHYHUGHO�
LQJ YDQ GH GRRUORRSWLMGHQ YHUWRRQW HHQ GXLGHOLMNH SLHN URQG GH PRGDOH ZDDUGH YDQ �� GDJHQ� HQ GH
PLQLPXP� HQPD[LPXPZDDUGHQ YDOOHQ ELQQHQ GH JHVSHFLILFHHUGH JUHQ]HQ YDQ �� HQ ��� GDJHQ� 'DDU�
QDDVW OLJW GH JHPLGGHOGH GRRUORRSWLMG PHW ��� GDJHQ KHHO GLFKWELM GH ZHUNHOLMNH JHPLGGHOGH GRRUORRSWLMG
YDQ ��� GDJHQ� 'LW EHYHVWLJW GDW GH GRRUORRSWLMGHQ LQ KHW PRGHO FRQVLVWHQW ]LMQ PHW GH GULHKRHNVYHUGHO�
LQJ ]RDOV EHVFKUHYHQ LQ DDQQDPH ��

$DQQDPH ��
'H JHPLGGHOGH GRRUORRSWLMGHQ YDQ GH SURFHVVWDSSHQ XLW KHW :RR�DIKDQGHOLQJVSURFHV ]LMQ HYHQHHQV
YHUGHHOG YROJHQV GH GULHKRHNVYHUGHOLQJ�

%LM GH YHULILFDWLH YDQ GH ODDWVWH DDQQDPH ]LMQ YDQ GH YHUGHOLQJVSDUDPHWHUV YRRU HONH SURFHVVWDS DI�
]RQGHUOLMN JHFRQWUROHHUG� RP YDVW WH VWHOOHQ RI GH GULHKRHNVYHUGHOLQJ FRUUHFW LV JHwPSOHPHQWHHUG PHW
GH MXLVWH PLQLPXPZDDUGHQ� PRGXVZDDUGHQ� HQ PD[LPXPZDDUGHQ� 'DDUQDDVW LV GH JHJHQHUHHUGH
RXWSXW YDQ GH GRRUORRSWLMGHQ YRRU HONH VWDS YHUJHOHNHQ PHW GH YHUZDFKWH NDUDNWHULVWLHNHQ YDQ HHQ
GULHKRHNVYHUGHOLQJ�

)LJXUH )��� ,QYRHUZDDUGHQ $UHQD

,Q ILJXXU )�� ]LMQ GH LQYRHUZDDUGHQ YDQ GH SURFHVVWDSSHQ LQ $UHQD WH ]LHQ� 'H]H ]LMQ YHUJHOHNHQ
PHW GH LQYRHUZDDUGHQ XLW ILJXXU (�� ZDDUXLW JHFRQFOXGHHUG NDQ ZRUGHQ GDW DOOH GLUHKRHNVYHUGHOLQJHQ
FRUUHFW ]LMQ LQJHYRHUG� 9HUYROJHQV LV YRRU GH YHULILFDWLH JHFRQWUROHHUG GDW GH GRRUORRSWLMGHQ YRRU GH
DI]RQGHUOLMNH SURFHVVWDSSHQ LQ KHW PRGHO RRN GDDGZHUNHOLMN FRQVLVWHQW ZRUGHQ JHJHQHUHHUG YROJHQV
HHQ GULHKRHNVYHUGHOLQJ�



��

)LJXUH )��� 6WDWLVWLHNHQ GRRUORRSWLMG SHU SURFHVVWDS

,Q ILJXXU )�� LV WH ]LHQ GDW YRRU HONH SURFHVVWDS GH PLQLPXP�� PRGDOH� HQ PD[LPXPZDDUGHQ ELQQHQ GH
YHUZDFKWH JUHQ]HQ YDOOHQ� ]RDOV JHVSHFLILFHHUG ELM GH LQYRHUZDDUGHQ� 'H IUHTXHQWLHYHUGHOLQJHQ YDQ
GH GRRUORRSWLMGHQ ODWHQ ERYHQGLHQ GH YHUZDFKWH SLHN URQG GH PRGDOH ZDDUGH ]LHQ� ZDW ZLMVW RS HHQ
FRUUHFWH WRHSDVVLQJ YDQ GH GULHKRHNVYHUGHOLQJ LQ KHW PRGHO�
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$GDPV� :� ������� &RQGXFWLQJ VHPL�VWUXFWXUHG LQWHUYLHZV� +DQGERRN RI SUDFWLFDO SURJUDP HYDOXDWLRQ

IRXUWK� KWWSV���GRL�RUJ�����������������������FK��
$OVDDZL� $� ������� $ FULWLFDO UHYLHZ RI TXDOLWDWLYH LQWHUYLHZV� (XURSHDQ MRXUQDO RI EXVLQHVV DQG VRFLDO

VFLHQFHV� KWWS���G[�GRL�RUJ���������VVUQ��������
$PVWHUGDP� 5� 0� ������� 2SHQEDDU PDNHQ YDQ RYHUKHLGVLQIRUPDWLH RQGHU]RHNVRS]HW� 2QGHU]RHN

QDDU GH DIKDQGHOLQJHQ YDQ ZRE�YHU]RHNHQ HQ KHW DFWLHI RSHQEDDU PDNHQ YDQ LQIRUPDWLH� KWWSV�
��SXEOLFDWLHV�UHNHQNDPHU�DPVWHUGDP�QO�RSHQEDDU�PDNHQ�YDQ�RYHUKHLGVLQIRUPDWLHRQGHU]RHNVRS]HW�

'UDKPDQQ� ������� 'H ZHW RSHQ RYHUKHLG� (HQ YHUEHWHULQJ YDQ GH GLJLWDOH LQIRUPDWLHKXLVKRXGLQJ YDQ
GH RYHUKHLG" KWWSV���KGO�KDQGOH�QHW�������������

'UDKPDQQ 	 +RQpH� ������� 2SHQEDDUPDNLQJ YDQ RYHUKHLGVLQIRUPDWLH LQ VWRFNKROP� PLDPL HQ ORQGHQ�
(HQ UHFKWVYHUJHOLMNHQG RQGHU]RHN� KWWSV���ZZZ�XQLYHUVLWHLWOHLGHQ�QO�ELQDULHV�FRQWHQW�DVVHWV�
UHFKWVJHOHHUGKHLG�LQVWLWXXW�YRRU�SXEOLHNUHFKW�VWDDWV��HQ�EHVWXXUVUHFKW�UDSSRUW�XQLYHUVLWHLW�
OHLGHQ�RSHQEDDUPDNLQJ�YDQ�RYHUKHLGVLQIRUPDWLH�VWRFNKROP�PLDPL�HQ�ORQGHQ�GHI���SGI

(QWKRYHQ� ������� 0DDWVFKDSSHOLMNH LQIRUPDWLHEHKRHIWHQ� 5LMNVSURJUDPPD GXXU]DDP GLJLWDOH LQIRU�
PDWLHKXLVKRXGLQJ� GRFXPHQWHQ� KWWSV���ZZZ�LQIRUPDWLHKXLVKRXGLQJ�QO�GRFXPHQWHQ�UDSSRUWHQ�
�����������TXLFN�VFDQ�PDDWVFKDSSHOLMNH�LQIRUPDWLHEHKRHIWHQ

)RXQGDWLRQ� 2� 6�� 	 ,QQRYDWLH� ,� 0� ������� 2QGUDDJHOLMN WUDDJ� $QDO\VH DIKDQGHOLQJ ZRE�YHU]RHNHQ�
KWWSV���RSHQVWDWH�HX�ZS�FRQWHQW�XSORDGV�VLWHV������������2QGUDDJOLMN�WUDDJ��������GHI�SGI

)UHQNHQ� )� ������� 'H LQYORHG YDQ WUDQVSDUDQWLH� (HQ NZDOLWDWLHI RQGHU]RHN QDDU GH UHODWLH WXVVHQ
WUDQVSDUDQWLH HQ EHWURXZEDDUKHLG YDQ GH RYHUKHLG� KWWSV � � � VWXGHQWWKHVHV �XX �QO �ELWVWUHDP�
KDQGOH � �� � ��� � ����� � ����� � 6FULSWLH���)UHGHULTXH���)UHQNHQ��� � SGI " VHTXHQFH 
�	LV$OORZHG \

+DPPHU� 0� ������� 5HHQJLQHHULQJ ZRUN� 'RQ¶W DXWRPDWH� REOLWHUDWH�
+DPPHU� 0�� 	 &KDPS\� -� ������� 5HHQJLQHHULQJ WKH FRUSRUDWLRQ� $ PDQLIHVWR IRU EXVLQHVV UHYROXWLRQ�
+D]HOO� 5�� 	 :RUWK\� %� ������� $VVHVLQJ WKH SHUIRUPDQFH RI IUHHGRP RI LQIRUPDWLRQ� KWWSV���GRL�RUJ�

��������M�JLT���������������*HW���ULJKWV���DQG���FRQWHQW
+RQpH� 'UDKPDQQ� 	 DO .KDWLE� ������� 2SHQEDDUPDNLQJ YDQ RYHUKHLGVLQIRUPDWLH� (HQ UHFKWVYHUJHOL�

MNHQG RQGHU]RHN QDDU GH ZHWJHYLQJ LQ ]ZHGHQ� KHW YHUHQLJG NRQLQN� ULMN� GXLWVODQG� IUDQNULMN�
VORYHQLs HQ HVWODQG� KWWSV���RSHQ�RYHUKHLG�QO�GRFXPHQWHQ�URQO���ED����D��I���G�GHE�GHGH�H���H������DIG�
SGI

,QIRUPDWLHKXLVKRXGLQJ� 5� &� ������� ,QIRUPDWLHKXLVKRXGLQJ� GH SRVWNRHWV PHW KXOSPRWRU� 5DSSRUWDJH
HQ VSHHUSXQWHQ YDQ GH UHJHULQJVFRPPLVVDULV LQIRUPDWLHKXLVKRXGLQJ� KWWSV���RSHQ�RYHUKHLG�
QO�GRFXPHQWHQ�G����E�����D�����I�E��G�HG��ID���E���ILOH

,QQRYDWLH� ,� 0�� 	 %HUHQVFKRW� ������� 9HUEHWHUSXQWHQ LQ GH LQIRUPDWLHKXLVKRXGLQJ YRRU HHQ WLMGLJH HQ
NZDOLWDWLHI JRHGH DIKDQGHOLQJ YDQ ZREYHU]RHNHQ� 2SHQ RYHUKHLG� 'RFXPHQWHQ� KWWSV���ZZZ�
RSHQ�RYHUKHLG�QO�RQGHUZHUSHQ�RSHQEDDU�PDNHQ�LQVWUXPHQWHQ�HQ�GLHQVWHQ�UDSSRUWHQ������
������UGGL��� YHUEHWHUSXQWHQ� LQ�GH� LQIRUPDWLHKXLVKRXGLQJ�YRRU�HHQ� WLMGLJH�HQ�NZDOLWDWLHI�
JRHGH�DIKDQGHOLQJ�YDQ�ZRE�YHU]RHNHQ

LQVSHFWLH RYHUKHLGVLQIRUPDWLH HQ HUIJRHG� ������� 9HUVQLSSHUGH LQIRUPDWLHKXLVKRXGLQJ ELM WRHVODJHQ�
2SJHKDDOG YDQ ,QVSHFWLH�QO� KWWSV���ZZZ�LQVSHFWLH�RH�QO�DFWXHHO�QLHXZV������������UDSSRUW�
WRHVODJHQ

-RKQVRQ� ������� 3XEOLF UHFRUGV RIILFHUV¶ SHUVSHFWLYHV RQ WUDQVSDUHQF\ DQG MRXUQDOLVP� 7KH MRXUQDO RI
FLYLF LQIRUPDWLRQ� KWWSV���GRL�RUJ����������MRFL�Y�L��������

.HWWLQJHU� :� -�� 7HQJ� -� 7� &�� 	 *XKD� 6� ������� %XVLQHVV SURFHVV FKDQJH� $ VWXG\ RI PHWKRGRORJLHV�
WHFKQLTXHV� DQG WRROV� PLV TXDUWHUO\� KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������������

.HXOHPDQV� ������� :RR FDQ WHOO PH ZKDW L¶P ORRNLQJ IRU"
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0DLGVWRQH� 5� ������� 'LVFUHWH HYHQW VLPXODWLRQ� V\VWHP G\QDPLFV DQG DJHQW EDVHG VLPXODWLRQ� 'LV�
FXVVLRQ DQG FRPSDULVRQ� KWWSV���SHUVRQDOSDJHV�PDQFKHVWHU�DF�XN�VWDII�UREHUW�PDLGVWRQH�SGI�
0UHV6LPXODWLRQ�SGI

0DOOHWW� 5�� +DJHQ�=DQNHU� -�� 6ODWHU� 5�� 	 'XYHQGDFN� 0� ������� 7KH EHQHILWV DQG FKDOOHQJHV RI XVLQJ
V\VWHPDWLF UHYLHZV LQ LQWHUQDWLRQDO GHYHORSPHQW UHVHDUFK� KWWSV���GRL�RUJ������������������
�����������

PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLH� ������� 5LMNVEUHGH LQVWUXFWLH YRRU KHW EHKDQ�
GHOHQ YDQZRR�YHU]RHNHQ� 5LMNVRYHUKHLG GRFXPHQWHQ� KWWSV���ZZZ�ULMNVRYHUKHLG�QO�GRFXPHQWHQ�
SXEOLFDWLHV������������ULMNVEUHGH�LQVWUXFWLH�YRRU�KHW�EHKDQGHOHQ�YDQ�ZRR�YHU]RHNHQ

PLQLVWHULH YDQ %LQQHQODQGVH =DNHQ HQ .RQLQNULMNVUHODWLHV� ������� 2YHU]LFKW SHUPLQLVWHULH YDQZRE�ZRR
YHU]RHNHQ LQ EHKDQGHOLQJ� KWWSV���ZZZ�ULMNVRYHUKHLG�QO�GRFXPHQWHQ�UDSSRUWHQ������������
RYHU]LFKW�SHU�PLQLVWHULH�YDQ�ZRE�ZRR�YHU]RHNHQ�LQ�EHKDQGHOLQJ

PLQLVWHULHV� &� ������� ,�VWUDWHJLH ULMN ���������� 'LJLWDOH RYHUKHLG� KWWSV���ZZZ�GLJLWDOHRYHUKHLG�QO�
RYHU]LFKW�YDQ�DOOH�RQGHUZHUSHQ�L�VWUDWHJLH�ULMN�����������

2QZXHJEX]LH� /HHFK� 	 &ROOLQV� ������� ,QQRYDWLYH GDWD FROOHFWLRQ VWUDWHJLHV LQ TXDOLWDWLYH UHVHDUFK�
KWWSV���GRL�RUJ�����������������������������

2SHQ 6WDWH )RXQGDWLRQ� ,� 0� ,� ������� 0DWJODV� 2QGHU]RHN QDDU GH LQYRHULQJ YDQ GH ZHW RSHQ RYHU�
KHLG� KWWSV���RSHQVWDWH�HX�ZS�FRQWHQW�XSORDGV�VLWHV������������5DSSRUW�0DWJODV�26)�,0,���
��������GLJLWDDO�SGI

2SHQ 6WDWH )RXQGDWLRQ� ,� 0� ,� ������� %ODDGMHV RS KHW VSRRU� $QDO\VH DIKDQGHOLQJ ZRR�YHU]RHNHQ
����� KWWSV���RSHQVWDWH�HX�ZS�FRQWHQW�XSORDGV�VLWHV������������%ODDGMHV�RS�KHW�VSRRU�
UDSSRUW�SGI

2YHUKHLGVYRRUOLFKWLQJ� &� +� ������� 2SHQEDDUKHLG RYHUKHLG�
3HWWLFUHZ� 0�� 	 5REHUWV� +� ������� 6\VWHPDWLF UHYLHZV LQ WKH VRFLDO VFLHQFHV� KWWSV���ERRNV�JRRJOH�

QO � ERRNV " KO  HQ	OU  	LG  =Z=� B [8�(��&	RL  IQG	SJ  35�	RWV  ZB2BX3-<3Z	VLJ  
$T)1=*�VN928V�T�6�-P�<\<D-<	UHGLUBHVF \�Y RQHSDJH	T FULWHULD	I IDOVH

3XUZDQWR� $�� =XLGHUZLMN�YDQ (LMN� $�� 	 -DQVVHQ� 0� ������� &LWL]HQV¶ WUXVW LQ RSHQ JRYHUQPHQW GDWD� $
TXDQWLWDWLYH VWXG\ DERXW WKH HIIHFWV RI GDWD TXDOLW\� V\VWHP TXDOLW\ DQG VHUYLFH TXDOLW\� 7X GHOIW
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