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)DVH#4=#2QWZLNNHOLQJ#IRUPDWV#HQ#YRUPLQJ#GUDDJYODN 3URMHFW#UDSSRUWQXPPHU
69036<

$XWHXU+V, $DQWDO#EODG]LMGHQ
LU1#-1#YDQ#GHU#*XQ 5DSSRUW= 5;
LU1#/1#%HVVHOLQN# %LMODJHQ= ;
LU1#+1#6OHQGHUV %LMODJH#RS#&'05RP

+EHVFKLNEDDU#RS#DIURHS,=
:HUNGRFXPHQW#PHW=
'HHO#$= ,QKRXGHOLMNH#XLWZHUNLQJ#IRUPDWV
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8LWJHYHU
6.%/#*RXGD

6DPHQYDWWLQJ
1D#DIORRS#YDQ#HHQ#VDQHULQJ#GLHQHQ#GH#UHVXOWDWHQ#HUYDQ#WH#ZRUGHQ#YDVWJHOHJG#LQ#HHQ#HYDOXDWLHUDSSRUW1#9RRU
GH]H#YHUVODJOHJJLQJ#]LMQ# LQ#GH#SUDNWLMN#GLYHUVH#FKHFNOLVWHQ#H1G1#RSJHVWHOG#GLH#QLHW#DOWLMG# WRW#GH#NHUQ#YDQ#GH
]DDN/#GH#IHLWHOLMNH#HYDOXDWLH#YDQ#KHW#YHUNUHJHQ#VDQHULQJVUHVXOWDDW/#GRRUGULQJHQ1
+HW#GRHO#YDQ#GLW#SURMHFW#LV#KHW#RQWZLNNHOHQ#YDQ#HHQ#IRUPDW#YRRU#HHQ#(YDOXDWLHUDSSRUW#YDQ#VDQHULQJHQ/#ZDDU0
YDQ#GH#UHVXOWDWHQ#YRRU#PHHUGHUH#GRHOHQ#NXQQHQ#ZRUGHQ#JHEUXLNW/#DOVPHGH#HHQ#GDDURS#DDQVOXLWHQGH#GDWD
YHUZHUNLQJVVWUXFWXXU/#KHW#FUHsUHQ#YDQ#GUDDJYODN#YRRU#KHW#JHEUXLN#HQ#YHUYROJHQV#LQ#HHQ#WZHHGH#IDVH#KHW#LP0
SOHPHQWHUHQ#YDQ#KHW#IRUPDW#LQ#GH#SUDNWLMN1
$DQ# GH# KDQG# YDQ# DOOH# RS# GLW#PRPHQW# EHVFKLNEDUH# LQIRUPDWLH# RYHU# HYDOXDWLHUDSSRUWHQ/# GH# RQWZLNNHOLQJHQ
YDQXLW#KHW#QLHXZH#ERGHPVDQHULQJVEHOHLG#HQ#GH#JHwQYHQWDULVHHUGH#ZHQVHQ#YDQ#GH#JHEUXLNHUV#YDQ#HYDOXDWLH0
UDSSRUWHQ# +LQLWLDWLHIQHPHUV#YDQ#VDQHULQJHQ/#ERGHPVDQHULQJVDGYLVHXUV#HQ#EHVFKLNNLQJYHUOHQHQG#EHYRHJGH
JH]DJ,#]LMQ#ELQQHQ#GLW#SURMHFW#PHHUGHUH#FDWHJRULHsQ#YDQ#ERGHP0#VDQHULQJVJHYDOOHQ#RQGHUVFKHLGHQ/#ZDDUELM
YRRU#HONH#FDWHJRULH#HHQ#VSHFLILHN#IRUPDW#LV#RQWZLNNHOG1
'H]H#IRUPDWV#]LMQ#LQ#GH#SUDNWLMN#RS#LQKRXG#HQ#EUXLNEDDUKHLG2WRHSDVEDDUKHLG#EHSURHIG1
2QGHUVFKHLG# LV#JHPDDNW# LQ# LQIRUPDWLH#RS# *JHYDOVQLYHDX*#HQ# LQIRUPDWLH#RS# *DOJHPHHQ#QLYHDX*1#9RRU#KHW#YHU0
]DPHOHQ#HQ#KHW#EHKHHU#YDQ# LQIRUPDWLH#RS#JHYDOVYLYHDX# LV#HHQ#EHODQJULMNH#URO#ZHJJHOHJG#YRRU#KHW#EHVFKLN0
NLQJYHUOHQHQGH#EHYRHJGH#JH]DJ1#'H]H# LQIRUPDWLH#NDQ#ZRUGHQ#RSJHVODJHQ# LQ#HHQ#RS#SURYLQFLDDO#QLYHDX# WH
RQWZLNNHOHQ#GDWDV\VWHHP1#(U#EHVWDDW#HHQ#YRRUNHXU#RP#DDQ#WH#VOXLWHQ#ELM#KHW#V\VWHHP#*ORELV1
9RRU#KHW#YHU]DPHOHQ#HQ#EHKHUHQ#YDQ#LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX#GLHQW#HHQ# ODQGHOLMNH#GDWDEDQN#WH#ZRU0
GHQ#RQWZLNNHOG#HQ#LQ#EHKHHU#WH#ZRUGHQ#JHJHYHQ#ELM#HHQ#+EHVWDDQGH,#RUJDQLVDWLH#GLH#HHQ#FHQWUDOH#URO#VSHHOW
LQ#KHW#SURFHV#YDQ#GH#NHQQLVLQIUDVWUXFWXXU#RS#KHW#JHELHG#YDQ#ERGHP1

7UHIZRRUGHQ
*HFRQWUROHHUGH#WHUPHQ= 9ULMH#WUHIZRRUGHQ=
ERGHPVDQHULQJ GDWDEDQN#HQ#GDWDYHUZHUNLQJVVWUXFWXXU
HYDOXDWLHUDSSRUW HYDOXDWLHIRUPDWV

VDQHULQJVUHVXOWDDW

7LWHO#SURMHFW 3URMHFWOHLGLQJ
1LHXZH#RS]HW#HYDOXDWLHUDSSRUWHQ#HQ#GDWD#YHUZHUNLQJVVWUXFWXXU %RGHP%HKHHU#EY

+LU1#-1#YDQ#GHU#*XQ/#36309344<;9,
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9225:225'

'H#KHU]LHQLQJ#YDQ#KHW#+DQGERHN#%RGHPVDQHULQJVWHFKQLHNHQ# LV#JHEDVHHUG#RS#GH#UHVXOWDWHQ#YDQ
LQ#GH#SUDNWLMN#XLWJHYRHUGH#ERGHPVDQHULQJHQ1#+LHUWRH#LV#GH#DIJHORSHQ#MDUHQ#HHQ#XLWJHEUHLGH#HYDOX0
DWLH#YDQ#WRHJHSDVWH#VDQHULQJVWHFKQLHNHQ/#0PHWKRGHQ#HQ#0SURFHVVHQ#XLWJHYRHUG1
%LM#GH]H#HYDOXDWLHV#LV#JHEOHNHQ#GDW#LQ#]HHU#YHHO#JHYDOOHQ#ZHLQLJ#LQIRUPDWLH#EHNHQG#LV#RYHU#KHW#IHL0
WHOLMN#EHUHLNWH#VDQHULQJVUHVXOWDDW#HQ2RI#GDW#GH]H# LQIRUPDWLH#VOHFKWV#EHSHUNW#GDQ#ZHO#QLHW#V\VWHPD0
WLVFK#ZDV#JHGRFXPHQWHHUG1
'H#DOJHPHQH#FRQFOXVLH#ZDV#GDQ#RRN#GDW#HU#RS#GLW#PRPHQW#QRJ#UHODWLHI#ZHLQLJ#DDQGDFKW#LV#YRRU#KHW
XLWYRHUHQ# YDQ# HYDOXDWLHV# JHULFKW# RS# KHW# YHUNUHJHQ# VDQHULQJVUHVXOWDDW# HQ# GH# RPVWDQGLJKHGHQ
ZDDURQGHU#GLW#UHVXOWDDW#ZRUGW#EHUHLNW1
'LW/#HQ#KHW#IHLW#GDW#HU#YDQXLW#KHW#QLHXZH#ERGHPVDQHULQJVEHOHLG# MXLVW#RP#H[WUD#DDQGDFKW#ZRUGW#JH0
YUDDJG#YRRU#KHW#WLMGHQV#HQ#QD#DIORRS#YDQ#HHQ#ERGHPVDQHULQJ#V\VWHPDWLVFK#HYDOXHUHQ#YDQ#GH#+WXV0
VHQ,UHVXOWDWHQ/# YRUPGH# GH# DDQOHLGLQJ# RP# HHQ# SURMHFW# WH# VWDUWHQ# GDW# WRW# GRHO# KDG# KHW
HYDOXDWLHSURFHV#PHHU#WH#VWUXFWXUHUHQ1

,Q# VDPHQZHUNLQJ#PHW# YHHO#GLUHFW# HQ# LQGLUHFW# EHWURNNHQHQ# ]LMQ# HYDOXDWLHIRUPDWV# RQWZLNNHOG# YRRU
YHUVFKLOOHQGH# W\SHQ#ERGHPYHURQWUHLQLJLQJVJHYDOOHQ#HQ#GLH# LQIRUPDWLH#JHQHUHUHQ#GLH#QRRG]DNHOLMN
LV#YRRU#KHW#EHVFKLNNLQJYHUOHQHQG#EHYRHJG#JH]DJ#ELM#KHW#YHUOHQHQ#YDQ#JRHGNHXULQJ#YDQ#HHQ#XLWJH0
YRHUGH#VDQHULQJ#HQ#WHYHQV#RS#PHHU#DOJHPHHQ#QLYHDX#YRRU#DFWRUHQ#GLH#ZLOOHQ#*OHUHQ*#YDQ#GH#VDQH0
ULQJHQ1

+HW#SURMHFW#LV#WRW#VWDQG#JHNRPHQ#LQ#HHQ#RPJHYLQJ#ZDDU#EHZXVW]LMQ#KHHUVW/#HQ#KHW#QRGLJH#HQWKRX0
VLDVPH#DDQZH]LJ#LV#YRRU#HHQ#JHVWUXFWXUHHUG#HYDOXDWLHSURFHV1#:LM#KRSHQ#GDW#GH#UHVXOWDWHQ#YDQ#GLW
SURMHFW#ELMGUDJHQ#WRW#YHUEUHGLQJ#YDQ#KHW#GUDDJYODN#YRRU#KHW#JHULFKW#HYDOXHUHQ#YDQ#GH#LQ#GH#SUDNWLMN
JHUHDOLVHHUGH#UHVXOWDWHQ#PHW#WRHJHSDVWH#WHFKQLHNHQ/#PHWKRGHQ#HQ#SURFHVVHQ#YRRU#GH#DDQSDN#YDQ
ERGHPYHURQWUHLQLJLQJVJHYDOOHQ1

'H#IRUPDWV#]LMQ#JHUHHG#YRRU#LPSOHPHQWDWLH#HQ#YRRU#GH#RSVODJ#YDQ#LQIRUPDWLH#RS#JHYDOVQLYHDX#NDQ
ZRUGHQ#DDQJHVORWHQ#ELM#LQ#RQWZLNNHOLQJ#]LMQGH#GDWDV\VWHPHQ1#(U#LV#GXV#HHQ#JRHGH#EDVLV#JHOHJG#RP
GH#YRRUJHVWHOGH#ZHJ#LQ#WH#VODDQ1
'H#DXWHXUV#EHGDQNHQ#LHGHUHHQ#GLH#HHQ#ELMGUDJH#KHHIW#JHOHYHUG#ELM#GH#UHDOLVDWLH#YDQ#GLW#SURMHFW#HQ
VSUHNHQ#GH#YHUZDFKWLQJ#XLW#GDW#GH#UHVXOWDWHQ#YDQ#GLW#SURMHFW#QD#LPSOHPHQWDWLH#RRN#]HNHU#HHQ#SRVL0
WLHI#HIIHFW#KHEEHQ#RS#GH# NZDOLWHLWV]RUJ# YRRU/#HQ# NZDOLWHLWVERUJLQJ# YDQ# ERGHPVDQHULQJHQ# RS# JH0
YDOVQLYHDX#HQ#GH#ERGHPVDQHULQJVRSHUDWLH#LQ#WRWDOLWHLW1

QRYHPEHU#5334
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+RRIGVWXN# 4# ,1/(,',1* 4
414 $DQOHLGLQJ#HQ#SUREOHHPVWHOOLQJ 4
415 'RHOVWHOOLQJ 5
416 'UDDJYODN#HQ#FRQVRUWLXPVDPHQVWHOOLQJ 6

+RRIGVWXN# 5# $$13$.#(1#%(6&+5,-9,1*#8,7*(92(5'(#:(5.=$$0+('(1 8

+RRIGVWXN# 6# 7<3(1#(9$/8$7,(5$33257(1#(1#(9$/8$7,()250$76#23
*(9$/61,9($8 :
614 ,QOHLGLQJ#HQ#FRQVHTXHQWLHV#EHOHLGVYHUDQGHULQJHQ :
615 (YDOXDWLH#RS#JHYDOVQLYHDX ;

+RRIGVWXN# 7# (9$/8$7,()250$76#23#$/*(0((1#1,9($8 46
714 ,QIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX 46
715 (YDOXDWLHIRUPDWV#RS#DOJHPHHQ#QLYHDX 47

+RRIGVWXN# 8# 02'(//(1#9225#'$7$9(5:(5.,1*66758&7885#(1
5$1'9225:$$5'(1#'$7$%(+((5 4:
814 'UDDJYODN#YRRU#GDWDYHU]DPHOLQJ 4:
815 8LWJDQJVSXQWHQ#YRRU#GH#GDWDYHUZHUNLQJVVWUXFWXXU 4:
816 5DQGYRRUZDDUGHQ#WHQ#DDQ]LHQ#YDQ#KHW#EHKHHU#YDQ#GH#GDWDEDQN 54
817 ,QEHGGLQJ#LQ#KHW#SURMHFW#*ORELV 55

+RRIGVWXN# 9# &21&/86,(6 56

+RRIGVWXN# :# $$1%(9(/,1*(1#7(1#$$1=,(1#9$1#+(7#9(592/* 5:

%LMODJH# $ 9225%((/'#(9$/8$7,()250$76
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1LHXZH#RS]HW#HYDOXDWLHUDSSRUWHQ#HQ#GDWD#YHUZHUNLQJVVWUXFWXXU

+HW#ZDDURP#YDQ#KHW#HYDOXHUHQ#YDQ#ERGHPVDQHULQJHQ1
9DQDI#KHW#EHJLQ#YDQ#GH#ERGHPVDQHULQJVRSHUDWLH#]LMQ#LQPLGGHOV#KRQGHUGHQ/#]R#QLHW#GXL]HQGHQ#VD0
QHULQJHQ#XLWJHYRHUG1#7RFK#EOLMIW#VSUDNH#YDQ#HHQ# UHODWLHI# MRQJ# YDNJHELHG#ZDDULQ# *KHW#ZLHO*#QRJ# WH
YDDN#RSQLHXZ#PRHW#ZRUGHQ#XLWJHYRQGHQ1#8LW#GH#SUDNWLMN#EOLMNW#GDW#HU#EHWHU#JHEUXLN#NDQ#ZRUGHQ#JH0
PDDNW#YDQ#RSJHGDQH#HUYDULQJHQ#ELM#XLWJHYRHUGH#VDQHULQJHQ1#2S#GH]H#ZLM]H#NDQ#QLHW#DOOHHQ#HIILFL0
HQWHU# ZRUGHQ# JHZHUNW/# PDDU# LV# RRN# HHQ# VLJQLILFDQWH# NRVWHQEHVSDULQJ# YDQ# GH# ERGHPVD0
QHULQJVRSHUDWLH# WH# UHDOLVHUHQ1# +HW# LV# LQ# KHW# EHODQJ# YDQ# HHQ# LHGHU# ZHUN]DDP# LQ# KHW# ERGHP0
VDQHULQJVYHOG#GDW#PHHU#JHOHHUG#ZRUGW#YDQ#GH#RSJHGDQH#HUYDULQJHQ#ELM#XLWJHYRHUGH#VDQHULQJHQ1

0HW# GH]H# JHGDFKWH# LV# KHW# 6.%0SURMHFW# %1LHXZH# RS]HW# (YDOXDWLHUDSSRUWHQ# HQ# GDWDYHUZHUNLQJV0
VWUXFWXXU#+69036<,%#JHVWDUW1#%LQQHQ#GLW#SURMHFW#]LMQ/#WHQ#EHKRHYH#YDQ#HHQ#JHVWUXFWXUHHUGH#HYDOXD0
WLH/# IRUPDWV#RQWZLNNHOG#GLH#GH#KXLGLJH#HYDOXDWLHUDSSRUWHQ/#GLH# YDDN# YDQ#ZLVVHOHQGH#RPYDQJ#HQ
NZDOLWHLW# ]LMQ/# NXQQHQ# YHUYDQJHQ1#9RRU# GH# YHUVFKLOOHQGH# W\SHQ# VDQHULQJHQ# ]LMQ# JHYDOVVSHFLILHNH
IRUPDWV#RQWZLNNHOG/#DDQVOXLWHQG#RS#GH#ELQQHQ#%(9(5#JHKDQWHHUGH# LQGHOLQJ# LQ#VWDQGDDUGJHYDOOHQ
HQ#PDDWZHUNJHYDOOHQ1

'H#LPSOHPHQWDWLH#YDQ#KHW#YHUQLHXZGH#ERGHPVDQHULQJVEHOHLG#+%(9(5,#YUDDJW#RP#HHQ#JHVWUXFWX0
UHHUGH#HYDOXDWLH1#=R#]DO#GH# LQ]HW#YDQ#H[WHQVLHYH#VDQHULQJVWHFKQLHNHQ# WRHQHPHQ/#GLH#RS# WHUPLMQ
PRHWHQ# OHLGHQ# WRW#HHQ#VWDELHOH#HLQGVLWXDWLH1#0RQLWRULQJ#HQ#HYDOXDWLH#YDQ#GH# +WXVVHQ,UHVXOWDWHQ# LV
HVVHQWLHHO#RP#WH#FRQWUROHUHQ#RI#GH#VDQHULQJVGRHOVWHOOLQJ#GDDGZHUNHOLMN#ZRUGW#EHUHLNW1
2RN#ZRUGW# LQ#KHW#NDGHU#YDQ#GH#EHOHLGVYHUQLHXZLQJ#JHZHUNW#DDQ#GH#YHU]ZDULQJ#YDQ#GH# MXULGLVFKH
EDVLV#YDQ#KHW#HYDOXDWLHUDSSRUW1#+HW#EHYRHJG#JH]DJ#NDQ#GDQ#HLVHQ#JDDQ#VWHOOHQ#DDQ#GH#WH#OHYHUHQ
HYDOXDWLHUDSSRUWHQ1
9HUGHU#EHVWDDW#KHW#VWUHYHQ#QDDU#KHW#YHUHHQYRXGLJHQ#YDQ#GH#SURFHGXUHV1#(HQYRXGLJ#DOV#GH#VLWXDWLH
]LFK#HUWRH# OHHQW#HQ#XLWJHEUHLG#ZDQQHHU#KHW#QRRG]DNHOLMN# LV1#9RRU#HHQYRXGLJH# VDQHULQJVJHYDOOHQ
]RQGHU#EHODQJKHEEHQGHQ#]LMQ#*DOJHPHQH#UHJHOV#YRRU#ERGHPVDQHULQJ*#RSJHVWHOG/#GLH#YROJHQV#HHQ
VWDQGDDUGDDQSDN#ZRUGHQ#JHVDQHHUG1#%LM#GLW#W\SH#JHYDOOHQ#]DO#YRRUDI#VOHFKWV#HHQ#EHSHUNWH#WRHWVLQJ
SODDWVYLQGHQ1#9DQXLW#KDQGKDYLQJ#LV#KHW#ZHQVHOLMN#GDW#RRN#GLW#W\SH#JHYDOOHQ#RS#HHQ#JHVWUXFWXUHHUGH
ZLM]H#ZRUGHQ#JHsYDOXHHUG1

'RRU#9520#LV#KHW#MDDU#5334#XLWJHURHSHQ#WRW#MDDU#YDQ#GH#+DQGKDYLQJ1#+%URQ=#1LHXZVEULHI#%RGHP/
IHEUXDUL# 5334/#5HGDFWLRQHHO#YDQ#7KHR#(GHOPDQ,1#2P# WH# NXQQHQ#KDQGKDYHQ# ]LMQ#HHQGXLGLJH# LQ0
VWUXPHQWHQ#QRGLJ1#(HQ#JHVWUXFWXUHHUGH#RS]HW#YDQ#HYDOXDWLHV#NDQ#GH#HHQGXLGLJKHLG#YHUJURWHQ1

.RUWRP=#9DQ#HYDOXHUHQ#LV#KHHO#YHHO#WH#OHUHQ$
0# 1LHW#VWHHGV#*KHW#ZLHO*#RSQLHXZ#XLWYLQGHQ
0# 2QGHUVWHXQLQJ#LPSOHPHQWDWLH#YDQ#%(9(5=#YDQ#WRHWVLQJ#YRRUDI#QDDU#FRQWUROH#DFKWHUDI
0# %HWHUH#FRQWUROHHUEDDUKHLG#HQ#KDQGKDYLQJ#YDQ#KHW#EHUHLNWH#VDQHULQJVUHVXOWDDW
0# 1LHXZH#PRJHOLMNKHGHQ#YRRU#NHQQLVXLWZLVVHOLQJ

'H#RSJHGDQH#NHQQLV#HQ#HUYDULQJ#ELM#XLWJHYRHUGH#ERGHPVDQHULQJHQ#]DO#ZRUGHQ#RSJHQRPHQ#LQ#HHQ
GDWDEDQN/#GLH#GRRU#HHQ#LHGHU#NDQ#ZRUGHQ#JHUDDGSOHHJG1#'RRU#YDQ#XLWJHYRHUGH#VDQHULQJHQ#GH#RS0
JHGDQH#NHQQLV#HQ#HUYDULQJ#JHVWUXFWXUHHUG#WH#HYDOXHUHQ/#NDQ#GH]H# LQIRUPDWLH#EHWHU#YDQXLW#HHQ#GD0
WDEDQN# EHVFKLNEDDU#ZRUGHQ# JHVWHOG1#'DDUELM# ELHGW# GH# RQWZLNNHOLQJ# YDQ# LQWHUQHW# JURWH#PRJHOLMN0
KHGHQ#YRRU#KHW#XLWZLVVHOHQ#YDQ#GH]H#NHQQLV1
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:DW#HYDOXHUHQ"
2QGHUVFKHLG#LV#JHPDDNW#LQ#JHZHQVWH#LQIRUPDWLH#RS#*JHYDOVQLYHDX*#HQ#RS#*DOJHPHHQ#QLYHDX*1
'H#WH#YHU]DPHOHQ#LQIRUPDWLH#RS#*JHYDOVQLYHDX*#EHWUHIW#GH#LQIRUPDWLH#EHQRGLJG#YRRU#GH#WRHWVLQJ#YDQ
GH#DIJHJHYHQ#EHVFKLNNLQJ#RS#KHW#VDQHULQJVSODQ1# ,V#GH#VDQHULQJVGRHOVWHOOLQJ#EHUHLNW# +ELM#GRHOEH0
VFKLNNLQJ,#HQ#]LMQ#GH#MXLVWH#PLGGHOHQ#LQJH]HW#+LQ#JHYDO#YDQ#HHQ#EHVFKLNNLQJ#RS#PLGGHOQLYHDX,"#+HW
EHYRHJG#JH]DJ#]DO#PHW#QDPH#JHwQWHUHVVHHUG#]LMQ# LQ#KHW#EHUHLNWH#VDQHULQJVUHVXOWDDW#HQ#PLQGHU# LQ
GH#ZLM]H#ZDDURS#GLW#VDQHULQJVUHVXOWDDW#LV#EHUHLNW1
%LM#KHW#YHU]DPHOHQ#HQ#KHW#EHKHHU#YDQ# LQIRUPDWLH#RS# *JHYDOVQLYHDX*# LV#HHQ#EHODQJULMNH# URO#ZHJJH0
OHJG#YRRU#KHW#EHVFKLNNLQJYHUOHQHQG#EHYRHJG#JH]DJ1#'H#WH#YHU]DPHOHQ# LQIRUPDWLH#ZRUGW#RSJHVOD0
JHQ#LQ#HHQ#WH#RQWZLNNHOHQ#GDWDV\VWHHP#RS#SURYLQFLDDO#QLYHDX/#ZDDUELM#]DO#ZRUGHQ#DDQJHVORWHQ#RS
*ORELV1

'H#WH#YHU]DPHOHQ#LQIRUPDWLH#RS#*DOJHPHHQ#QLYHDX*#LV#JHULFKW#RS#GH#ZLM]H#ZDDURS#KHW#VDQHULQJVUH0
VXOWDDW# LV# EHUHLNW# WHU# RQGHUVWHXQLQJ# YDQ# GH# NHQQLVRQWZLNNHOLQJ/# YDOLGDWLH# YDQ# WHFKQLHNHQ/# HWF1
+LHUWRH#]XOOHQ#HHQ#EHSHUNW#DDQWDO#WH#VHOHFWHUHQ#LQWHUHVVDQWH#VDQHULQJVJHYDOOHQ#XLWJHEUHLG#ZRUGHQ
JHsYDOXHHUG1#'H]H# LQIRUPDWLH#]DO#ZRUGHQ#RSJHVODJHQ# LQ#HHQ# ODQGHOLMN/#ELMYRRUEHHOG#GRRU#6.%/# WH
EHKHUHQ#GDWDEDQN1

+RH#HYDOXHUHQ"
0# *HGLIIHUHQWLHHUG/#WRHJHVSLWVW#RS#HHQ#VSHFLILHNH#VLWXDWLH
0# %LM#VWDUW#XLWYRHULQJ#VDQHULQJ#UHHGV#KHOGHU#JHZHQVWH#HYDOXDWLH#LQIRUPDWLH#DDQJHYHQ
0# .RSSHOLQJ#PHW#*ORELV

+HW# LV# GXLGHOLMN# GDW# QLHW# LHGHU# VDQHULQJVJHYDO# RS# GH]HOIGH# ZLM]H# KRHIW# WH# ZRUGHQ# JHsYDOXHHUG1
6SUDNH# ]DO# ]LMQ# YDQ# JHGLIIHUHQWLHHUG# HYDOXHUHQ/# DIKDQNHOLMN# YDQ# R1D1# GH# DIJHJHYHQ# EHVFKLNNLQJ
+GRHO0#RI#PLGGHO,/#GH#LQJH]HWWH#VDQHULQJVWHFKQLHNHQ/#KHW#LQQRYDWLHYH#NDUDNWHU1
=R#]DO#E1Y1#GH#HYDOXDWLH#YDQ#HHQ#VDQHULQJ#YDQ#GH#ERGHPYHURQWUHLQLJLQJ#YDQ#HHQ#+%20WDQN/#ZDDU0
ELM#VSUDNH# LV#YDQ#HQNHOH#P6#YHURQWUHLQLJGH#JURQG/#GLH#GRRU#PLGGHO#YDQ#RQWJUDYLQJ#YROOHGLJ# LV#YHU0
ZLMGHUG/#]HHU#EHSHUNW#NXQQHQ#]LMQ1#+HW#EHYRHJG#JH]DJ#]DO#PHW#QDPH#JHwQWHUHVVHHUG#]LMQ# LQ#KHW
EHUHLNWH#VDQHULQJVUHVXOWDDW1#'DDUHQWHJHQ#]XOOHQ#GH#HYDOXDWLHV#YDQ#ORFDWLHV#ZDDU#FRPELQDWLHV#YDQ
LQQRYDWLHYH#WHFKQLHNHQ#ZRUGHQ#LQJH]HW#YHHO#XLWJHEUHLGHU#PRHWHQ#]LMQ/#RP#GH#JHZHQVWH# LQIRUPDWLH
W1D1Y1#KHW#VDQHULQJVUHVXOWDDW#HQ#RSJHGDQH#NHQQLV#HQ#HUYDULQJHQ#YDVW#WH#OHJJHQ1

(HQ#EHODQJULMN#YRRUGHHO#YDQ#GH#WRHSDVVLQJ#YDQ#GH#JHVWUXFWXUHHUGH#HYDOXDWLHIRUPDWV# LV#GDW#ELM#KHW
DIJHYHQ#YDQ#GH#EHVFKLNNLQJ#GRRU#KHW#EHYRHJG#JH]DJ#UHHGV#KHOGHU#NDQ#ZRUGHQ#DDQJHJHYHQ#ZHONH
LQIRUPDWLH#QRRG]DNHOLMN# LV#RP#HHQ#EHVFKLNNLQJ# WH#NULMJHQ#RS#KHW#HYDOXDWLHUDSSRUW1#2S#GH]H#ZLM]H
NDQ#ZRUGHQ#YRRUNRPHQ#GDW#DFKWHUDI#EOLMNW#GDW#GH#JHZHQVWH#LQIRUPDWLH#QLHW#LV#YHU]DPHOG#WLMGHQV#GH
XLWYRHULQJ#YDQ#GH#VDQHULQJ1

,Q#GH#WRHNRPVW#]DO#GRRU#GH#SURYLQFLHV#JHEUXLN#ZRUGHQ#JHPDDNW#YDQ#HHQ#QLHXZ#SURMHFWDGPLQLVWUD0
WLHV\VWHHP/#*ORELV1#9DQ# LHGHUH# ORFDWLH#]DO#ELQQHQ#*ORELV# LQIRUPDWLH#ZRUGHQ#RSJHVODJHQ/#ZDDURQ0
GHU#GH#0LQLPDOH#'DWDVHW#%RGHP1#+HW#RQWZLNNHOGH#HYDOXDWLHIRUPDW#VOXLW#KLHURS#DDQ1#'RRU#DDQ# WH
VOXLWHQ#RS#*ORELV#]DO#GH#LQYRHULQJ#YDQ#KHW#HYDOXDWLHIRUPDW#HHQ#EUHGH#EDVLV#HQ#GUDDJYODN#NULMJHQ1
2RN#ZRUGW#ELQQHQ#GH#HYDOXDWLHIRUPDWV#UHNHQLQJ#JHKRXGHQ#PHW#GH#LQIRUPDWLHEHKRHIWH#YDQ#KHW#PL0
QLVWHULH#YDQ#9520#LQ#KHW#NDGHU#YDQ#GH#PRQLWRULQJ#YDQ#GH#JHKHOH#ERGHPVDQHULQJVRSHUDWLH1



,;

:DW#NXQQHQ#ZH#PHW#GH#UHVXOWDWHQ#YDQ#GH#JHVWUXFWXUHHUGH#HYDOXDWLHV"
0# *HYDOVQLYHDX
0# $OJHPHHQ#QLYHDX

2S#JHYDOVQLYHDX#OHYHUW#GH#LQWURGXFWLH#YDQ#KHW#HYDOXDWLHIRUPDW#GH#YROJHQGH#YRRUGHOHQ#RS=
0# 7UDQVSDUDQWHUH#EHVOXLWYRUPLQJ#HQ#GLH#DDQGDFKW#JHYHQ#DDQ#GH#JHYDOOHQ#GLH#]H#QRGLJ#KHEEHQ

+HHQYRXGLJ#DOV#KHW#HHQYRXGLJ#NDQ/#XLWJHEUHLG#ZDQQHHU#KHW#QRRG]DNHOLMN#LV,>
0# .ZDOLWHLWVYHUEHWHULQJ#YDQ#KHW#HYDOXDWLHSURFHV=#GH#LQWHUSUHWDWLH#YDQ#GH#VDQHULQJVUHVXOWDWHQ#NDQ

VQHOOHU#HQ#HHQGXLGLJHU#ZRUGHQ#XLWJHYRHUG#PHW#WLMGVZLQVW#+RS#WHUPLMQ,#YRRU#DOOH#SDUWLMHQ>
0# 0HHU#HHQGXLGLJKHLG#WHQ#DDQ]LHQ#YDQ#FRQWUROH#HQ#KDQGKDYLQJ>
0# 2S#YRRUKDQG#NDQ#KHW#EHYRHJG#JH]DJ#GXLGHOLMN#DDQJHYHQ#ZHONH# LQIRUPDWLH#JHZHQVW# LV#ELM#DI0

URQGLQJ# YDQ# GH# VDQHULQJ1#'LW# IRUPDW# NDQ# JHYDOVVSHFLILHN# YLD# HHQ# JHDXWRPDWLVHHUG# V\VWHHP
ZRUGHQ#JHJHQHUHHUG>

0# (HQGXLGLJH#ZLM]H#YDQ#UDSSRUWDJH#YDQ#GH#UHVXOWDWHQ#YDQ#VDQHULQJHQ/#ZDDUGRRU#ELM#KHW#EHYRHJG
JH]DJ#WLMGZLQVW#NDQ#ZRUGHQ#EHKDDOG#+JHHQ#XLWJHEUHLGH#UDSSRUWDJHV#PDDU#XQLIRUPH#RS]HW/#PLQ0
GHU#QDYUDDJ#QDDU#DDQYXOOHQGH#LQIRUPDWLH#QRRG]DNHOLMN,>

0# +HOGHU#DOORFHUHQ#YDQ#ULVLFR*V#HQ#YHUDQWZRRUGHOLMNKHGHQ>
0# 'RRU#HHQ#GLUHFWH#DDQVOXLWLQJ#PHW#*ORELV#HQ# UHNHQLQJ# WH#KRXGHQ#PHW#GH#JHZHQVWH# LQIRUPDWLH

YRRU#GH#PRQLWRULQJ#YDQ#GH#ERGHPVDQHULQJVRSHUDWLH#ZRUGHQ# LQIRUPDWLH#XLWZLVVHOLQJVPRJHOLMN0
KHGHQ#JHFUHsHUG>

0# %HWHU#RYHU]LFKW# YDQ# XLWJHYRHUGH# SURMHFWHQ/# YLD# GLYHUVH# LQJDQJHQ# +EUDQFKH/# W\SH# YHURQWUHLQL0
JLQJ/#HWF1,1

2S#KHW#DOJHPHHQ#QLYHDX# OHYHUW#GH# LQYRHULQJ#YDQ#GH#YRRUJHVWHOGH#HYDOXDWLHIRUPDWV#GH#YROJHQGH
YRRUGHOHQ#RS=
0# %HWHUH#NHQQLVYHU]DPHOLQJ#HQ#0XLWZLVVHOLQJ>
0# *HVORWHQ#NULMJHQ#YDQ#GH#NHQQLVLQIUDVWUXFWXXUFLUNHO/#ZDDUELM#GH#DDQGDFKW#JHULFKWHU#NDQ#]LMQ#RS

GH#LQQRYDWLH#JHYDOOHQ>
0# ,QWHUHVVDQWH# ORFDWLHV/# ZDDU# LQQRYDWLHYH# WHFKQLHNHQ# ZRUGHQ# WRHJHSDVW/# ZRUGHQ# RS# HHQ# JH0

VWUXFWXUHHUGH#ZLM]H#JHsYDOXHHUG>
0# ,QGLHQ#JHZHQVW#]XOOHQ#WHQ#EHKRHYH#YDQ#GH#NHQQLVRQWZLNNHOLQJ#DDQYXOOHQGH#PHWLQJHQ#NXQQHQ

ZRUGHQ#XLWJHYRHUG#GLH#KHW# LQ]LFKW# LQ#GH#SUHVWDWLHV#YDQ# WHFKQLHNHQ#YHUJURWHQ/#+PHGH,#JHILQDQ0
FLHUG#YDQXLW#6.%>

0# 'H#RSJHGDQH#NHQQLV#HQ#HUYDULQJ#ELM#GH]H#LQQRYDWLHYH#SURMHFWHQ#ZRUGW#DDQ#DOOH#SDUWLMHQ#ELQQHQ
KHW#ERGHPVDQHULQJVYHOG#RS#HHQ#HHQYRXGLJ# WRHJDQNHOLMNH#ZLM]H# WHU# EHVFKLNNLQJ# JHVWHOG/# YLD
&G0URP*V#HQ2RI#LQWHUQHW>

0# ,QWHUHVVDQWH#SURMHFWHQ#ZRUGHQ#HHUGHU#JHVLJQDOHHUG1

9RRU#KHW#EHKHHU#YDQ#GH# LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX#]DO#HHQ#DSDUWH#EHKHHUVVWUXFWXXU#PRHWHQ
ZRUGHQ#RSJH]HW/#GLH#]DO#ZRUGHQ#JHwQLWLHHUG#HQ#JHIDFLOLWHHUG#YDQXLW#9520#HQ2RI#6.%1

'RRU#EHWHU#JHEUXLN#WH#PDNHQ#YDQ#GH#RSJHGDQH#NHQQLV#HQ#HUYDULQJ#RS#]RZHO#JHYDOVQLYHDX#DOV#DO0
JHPHHQ#QLYHDX#PRHW#HHQ#NRVWHQEHVSDULQJ#YDQ#GH#VDQHULQJVRSHUDWLH#NXQQHQ#ZRUGHQ#EHUHLNW1

'RRUNLMN#QDDU#KHW#YHUYROJ
2S#]RZHO#JHYDOVQLYHDX#DOV#DOJHPHHQ#QLYHDX#]XOOHQ#GH#RSJHVWHOGH# IRUPDWV#JDDQ#ZRUGHQ# WRHJH0
SDVW/#LQ#GH#YRUP#YDQ#HHQ#SLORW1

2S#JHYDOVQLYHDX#]XOOHQ#GH#YHUVFKLOOHQGH#IRUPDWV#WRHJHSDVW#JDDQ#ZRUGHQ#LQ#GLYHUVH#VLWXDWLHV#+PHO0
GLQJVJHYDOOHQ/#:EE0VDQHULQJHQ/#JURRWVDQHHUGHU,1#2S#EDVLV#YDQ#GH#RSJHGDQH#HUYDULQJHQ#]XOOHQ#GH



;

IRUPDWV#ZRUGHQ# YHUEHWHUG1#3DUDOOHO# ]XOOHQ# GH# LPSOHPHQWDWLHPRJHOLMNKHGHQ# ELQQHQ#*ORELV# HQ# GH
YHUZHUNLQJVVWUXFWXXU#QDGHU#ZRUGHQ#EHVFKRXZG1

2S#DOJHPHHQ#QLYHDX#]XOOHQ#HHQ#DDQWDO#HYDOXDWLHV#YDQ#FRPSOH[H#JHYDOOHQ#ZRUGHQ#XLWJHYRHUG1#'H
YHUNUHJHQ# LQIRUPDWLH#]DO#ZRUGHQ#YHUZHUNW# LQ#GH#RS#WH#]HWWHQ# ODQGHOLMNH#GDWDEDQN1#2RN#]DO#GH#YHU0
ZHUNLQJVVWUXFWXXU#QDGHU#RQWZLNNHOG#ZRUGHQ#]RGDW#GZDUVYHUEDQGHQ#NXQQHQ#ZRUGHQ#JHOHJG1



4

+22)'678.#4

,1/(,',1*

414# $DQOHLGLQJ#HQ#SUREOHHPVWHOOLQJ

1D#DIORRS#YDQ#HHQ#VDQHULQJ#GLHQHQ#GH#UHVXOWDWHQ#HUYDQ#WH#ZRUGHQ#YDVWJHOHJG#LQ#HHQ#HYDOXDWLHUDS0
SRUW1#9RRU#GH]H#YHUVODJOHJJLQJ#]LMQ# LQ#KHW#EHJLQ#YDQ#GH#ERGHPVDQHULQJVRSHUDWLH#GRRU#PHHUGHUH
SURYLQFLHV#WHQ#EHKRHYH#YDQ#HLJHQ#JHEUXLN#ULFKWOLMQHQ#HQ#FKHFNOLVWHQ#RQWZLNNHOG1
2RN# LQ#GH#/HLGUDDG#%RGHPEHVFKHUPLQJ# LV#HHQ#GHUJHOLMNH#FKHFNOLVW#RSJHQRPHQ1#9HHO#YDQ#GH]H
ULFKWOLMQHQ#VWDPPHQ#XLW#GH#WLMG#GDW#GH#DDQGDFKW#YRRU#VDQHULQJHQ#YRRUQDPHOLMN#XLWJLQJ#QDDU#+YROOHGL0
JH,#YHUZLMGHULQJ#YDQ#GH#DDQZH]LJH#ERGHPYHURQWUHLQLJLQJ#GRRU#RQWJUDYLQJ#HQ2RI#RQWWUHNNLQJ# YDQ
JURQGZDWHU1#%LMVWHOOLQJ#RS#EDVLV#YDQ#WHFKQRORJLH0#HQ#EHOHLGVRQWZLNNHOLQJHQ#KHHIW# LQ#KHW#DOJHPHHQ
VOHFKWV#LQ#EHSHUNWH#PDWH#SODDWVJHYRQGHQ1

1DDVW#KHW#IHLW#GDW#GH#UHVXOWDWHQ#YDQ#XLWJHYRHUGH#VDQHULQJHQ#DOV#JHYROJ#YDQ#KHW#ERYHQVWDDQGH#RS
HHQ#PLQ#RI#PHHU#ZLOOHNHXULJH#ZLM]H#ZRUGW#YDVWJHOHJG/#EHVWDDW#RRN#GH# LQGUXN#GDW#ELM#HYDOXDWLHV# LQ
DOJHPHQH#]LQ# UHODWLHI#ZHLQLJ#DDQGDFKW#XLWJDDW#QDDU#KHW#YHUNUHJHQ#VDQHULQJVUHVXOWDDW#HQ#GH#RP0
VWDQGLJKHGHQ#ZDDURQGHU#GLW#UHVXOWDDW#ZRUGW#EHUHLNW1

(U#]LMQ#PHHUGHUH#DDQOHLGLQJHQ#JHZHHVW#YRRU#KHW#FRQVRUWLXP#RP#HHQ#SURMHFW#WH#VWDUWHQ#PHW#DOV#GRHO
KHW#RQWZLNNHOHQ#YDQ#HHQ#IRUPDW#YRRU#HHQ#HYDOXDWLHUDSSRUW#YDQ#VDQHULQJHQ/#ZDDUYDQ#GH#UHVXOWDWHQ#YRRU
PHHUGHUH#GRHOHQ#NXQQHQ#ZRUGHQ#JHEUXLNW/#DOVPHGH#HHQ#GDDURS#DDQVOXLWHQGH#GDWD#YHUZHUNLQJVVWUXF0
WXXU1#'H#YROJHQGH#RQWZLNNHOLQJHQ#YRUPHQ#GH#GLUHFWH#DDQOHLGLQJ#YRRU#KHW#LQLWLDWLHI#RP#KHW#RQGHUKD0
YLJH#6.%0SURMHFW#69036<#WH#VWDUWHQ#HQ#ELQQHQ#HHQ#EUHHG#VDPHQJHVWHOG#FRQVRUWLXP#XLW#WH#YRHUHQ=

0# +HW#YHUEHWHUHQ#YDQ#GH#NHQQLVLQIUDVWUXFWXXU=#'H#HYDOXDWLH#YDQ#XLWJHYRHUGH#ERGHPVDQHULQ0
JHQ#YRUPW#HHQ#FUXFLDOH#VFKDNHO# LQ#KHW#JHKHOH#ERGHPVDQHULQJVSURFHV1#'RRU#HHQ#EHWHUH#YDVW0
OHJJLQJ# HQ# RYHUGUDFKW# YDQ# NHQQLV# NDQ# OHULQJ# ZRUGHQ# JHWURNNHQ# XLW# GH# SUDNWLMN/# HQ# ZRUGW
YRRUNRPHQ#GDW#KHW# %ZLHO%#VWHHGV#RSQLHXZ#PRHW#ZRUGHQ#XLWJHYRQGHQ1#1LHWWHPLQ# LV#KLHUDDQ# LQ
KHW#YHUOHGHQ#QRJ#PDDU#ZHLQLJ#DDQGDFKW#DDQ#EHVWHHG1#0RJHOLMN# LV#GRRU#KHW#RQWEUHNHQ#YDQ# LQ0
]LFKW# LQ#QXW#HQ#QRRG]DDN#RP# WH#HYDOXHUHQ#DOVPHGH#GRRU#GH#JHULQJH#VWDWXV#YDQ#HYDOXDWLHUDS0
SRUWHQ/#GH#ODDWVWH#VWDS#LQ#KHW#VDQHULQJVSURFHV#YHUZRUGHQ#WRW#VOXLWSRVW1

0# 'H#HUYDULQJHQ#PHW#HYDOXDWLHV#YDQ#XLWJHYRHUGH#VDQHULQJVJHYDOOHQ=# ,Q#KHW#SURMHFW# %+HU]LH0
QLQJ#KDQGERHN#%RGHPVDQHULQJVWHFKQLHNHQ%#LV#ELM#GH#HYDOXDWLHV#YDQ#XLWJHYRHUGH#VDQHULQJVJH0
YDOOHQ# HHQ# VWHUNH# EHYHVWLJLQJ# YDQ# GH# VWHOOLQJ# YHUNUHJHQ# GDW# NHQQLV# RYHU# GH# ZHUNLQJ# YDQ
VDQHULQJVWHFKQLHNHQ#EHSHUNW#GDQ#ZHO#]HHU#YHUVQLSSHUG#DDQZH]LJ#LV1#(LQG#4<<;#KHHIW#GH#YRRU0
]LWWHU# YDQ# KHW#+DQGERHNSURMHFW/# HQ# WHYHQV# HHUVW# YHUDQWZRRUGHOLMNH# YRRU# KHW# EHOHLGVYHUQLHX0
ZLQJVSURFHV#ERGHPVDQHULQJ/#DDQGDFKW#JHYUDDJG#YRRU#KHW#RQWZLNNHOHQ#YDQ#HHQ# YHUQLHXZGH
RS]HW# YRRU# (YDOXDWLHUDSSRUWHQ# HQ# HHQ# LQIUDVWUXFWXXU# YRRU# GDWD# RSVODJ# HQ# YHUZHUNLQJ1#2RN
YDQXLW#GH#VWUDWHJLVFKH#GRHOHQ#YDQ#KHW#SURMHFW# %DIZHJLQJVSURFHV#VDQHULQJVGRHOVWHOOLQJ%# LV#EH0
ODQJVWHOOLQJ#RQWVWDDQ#YRRU#GH#HYDOXDWLHIDVH#YDQ#VDQHULQJHQ1#9HUWUHNNHQGH#YDQXLW#YHUVFKLOOHQGH
GRHOVWHOOLQJHQ# RS# GHHOSURMHFWQLYHDX# LV# LQ# PHHUGHUH# LPSOHPHQWDWLHSURMHFWHQ# YDQ# ERYHQJH0
QRHPG#SURMHFW#DDQGDFKW#EHVWHHG#DDQ#HYDOXDWLH#HQ2RI#PRQLWRULQJVDVSHFWHQ1

0# 'H#EHOHLGVRQWZLNNHOLQJHQ=#&RQIRUP#GH#XLWJDQJVSXQWHQ# YDQ#GH# VDQHULQJVSDUDJUDDI#ELQQHQ
GH#:EE#GLHQW#YRRU#HON#DI]RQGHUOLMN#VDQHULQJVJHYDO#HHQ#HYDOXDWLHUDSSRUW#WH#ZRUGHQ#RSJHVWHOG1
'LW# UDSSRUW#ZDV# LQ#HHUVWH# LQVWDQWLH#EHGRHOG#DOV#YHUDQWZRRUGLQJVGRFXPHQW#YDQ#HHQ#SURYLQFLH
WHQ#EHKRHYH#YDQ#GH#0LQLVWHU#YDQ#9520/#WHU#YHUDQWZRRUGLQJ#YDQ#GH#GRHOPDWLJH#HQ#UHFKWPDWL0
JH#LQ]HW#YDQ#PLGGHOHQ1#'RRU#YHUDQGHULQJ#YDQ#UROOHQ#]LMQ#LQ#GH#ORRS#YDQ#GH#WLMG#ELM#SDUWLMHQ#DQGH0
UH# LQIRUPDWLHEHKRHIWHQ# JDDQ# RQWVWDDQ# GLH# YDQ# LQYORHG# ]LMQ# RS# KHW# NDUDNWHU# YDQ# KHW
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HYDOXDWLHUDSSRUW1# ,QPLGGHOV#ZRUGW#DOV#JHYROJ#YDQ#YHUQLHXZGH# LQ]LFKWHQ#HQ#GH#EHOHLGVYHUQLHX0
ZLQJ#ERGHPVDQHULQJ#JHZHUNW#DDQ#HHQ#SURFHGXUH#YRRU#KHW#YHUOHQHQ#YDQ#HHQ#EHVFKLNNLQJ#RS
KHW#VDQHULQJVUHVXOWDDW/#F1T1#KHW#HYDOXDWLHUDSSRUW/#KHWJHHQ#ZHGHURP# LPSOLFHHUW#GDW#HHQ#GHUJH0
OLMN#UDSSRUW#HHQGXLGLJ#HQ#YDQXLW#GH#YHUVFKLOOHQGH#GRHOHQ#YROOHGLJ#PRHW#]LMQ1

0# +HW#YHUJURWHQ#YDQ#KHW#WRHSDVVLQJVJHELHG#YDQ#+H[WHQVLHYH,#LQ0VLWX#WHFKQLHNHQ=#'H#UHFHQWH
EHOHLGV0#HQ# WHFKQRORJLHRQWZLNNHOLQJHQ#YHUJURWHQ#KHW# WRHSDVVLQJVJHELHG#YDQ# +H[WHQVLHYH,# LQ0
VLWX#WHFKQLHNHQ1#6WHHGV#YDNHU#ZRUGW#JHNR]HQ#YRRU#HHQ#H[WHQVLHYH#HQ#NRVWHQHIIHFWLHYH#YHUZLM0
GHULQJ#YDQ#YHURQWUHLQLJHQGH#VWRIIHQ1#6DQHULQJVWHFKQLHNHQ#ZRUGHQ#JHFRPELQHHUG#RI#QD#HONDDU
LQJH]HW/#HQ#GH#VDQHULQJVGRHOVWHOOLQJ#ZRUGW#YDDN#SDV#RS#GH# ODQJHUH# WHUPLMQ#JHUHDOLVHHUG1#%LM
GH]H#JURHS#VDQHULQJHQ# LV#KHW#EHODQJULMN#GDW#GH# LQLWLDWLHIQHPHUV#HQ#KHW#EHYRHJG#JH]DJ# LQ]LFKW
KHEEHQ# LQ#GH#ZLM]H#HQ#PDWH#ZDDURS#GH# LQJH]HWWH#PLGGHOHQ#ELMGUDJHQ#DDQ#GH# UHDOLVHULQJ#YDQ
KHW#YRRUJHQRPHQ#VDQHULQJVGRHO1

,Q#GLW#SURMHFW#LV#JHZHUNW#DDQ#HHQ#VWUXFWXXU#ZDDUELQQHQ#RS#HHQGXLGLJH#HQ#VSUHNHQGH#ZLM]H#LQIRUPD0
WLH#ZRUGW#YDVWJHOHJG/#JHsYDOXHHUG#HQ#RYHUGUDDJEDDU#ZRUGW#JHPDDNW1

415# 'RHOVWHOOLQJ

+HW#SURMHFW#KHHIW#DOV#RYHUDOO#GRHOVWHOOLQJ#RP#HHQ#VSHFLILHN# IRUPDW#YRRU#HYDOXDWLHUDSSRUWHQ# WH#RQW0
ZLNNHOHQ#HQ#YRRUVWHOOHQ# WH# IRUPXOHUHQ#YRRU#HHQ#DGHTXDWH#GDWD#RSVODJ0#HQ#YHUZHUNLQJVVWUXFWXXU1
+LHUPHH#ZRUGW# EHRRJG# HHQ# DFWLHYH# ELMGUDJH# WH# OHYHUHQ# DDQ# GH# YHUEHWHULQJ# YDQ# GH# EHVOXLWYRU0
PLQJVNZDOLWHLW#URQG#GH#YDVWVWHOOLQJ#YDQ#KHW#VDQHULQJVUHVXOWDDW#RS#JHYDOVQLYHDX1#7HYHQV#ZRUGW#RS
PHHU#DOJHPHHQ#QLYHDX#EHRRJG#GH#NHQQLVRQWZLNNHOLQJ#HQ# 0WUDQVIHU# WHQ#DDQ]LHQ#YDQ#ERGHPVDQH0
ULQJWHFKQLHNHQ#LQ#1HGHUODQG#WH#YHUEHWHUHQ1

8LW#ILJXXU#4#HQ#GH#RYHUDOO#GRHOVWHOOLQJ#]LMQ#YHUYROJHQV#YRRU#GH#WZHH#JHQRHPGH#QLYHDXV#HQNHOH#QH0
YHQGRHOHQ#DIJHOHLG1

2S#JHYDOVQLYHDX# LV#KHW#JHIRUPXOHHUGH#GRHO#RP#PHW#EHKXOS#YDQ#HHQ#+HYW1# WXVVHQWLMGV,#HYDOXDWLH0
YHUVODJ#WH#NXQQHQ#EHVFKLNNHQ#RYHU=
0# 6WXXULQIRUPDWLH#YRRU#GH# UHDOLVDWLH#YDQ#KHW#YRRUJHQRPHQ#VDQHULQJVGRHO# +HYDOXDWLH#YDQ#YRRUW0

JDQJ#WHQ#EHKRHYH#YDQ#+ELM,VWXULQJ,>
0# 7RHWVLQJVLQIRUPDWLH#YRRU#GH#FRQWUROH#YDQ#DIJHJHYHQ#EHVFKLNNLQJHQ>
0# %HVOXLWYRUPLQJVLQIRUPDWLH#YRRU#GH#YDVWVWHOOLQJ#YDQ#PRJHOLMNH#]RUJPDDWUHJHOHQ1

2S#DOJHPHHQ#QLYHDX#LV#KHW#GRHO#YDQ#HHQ#JHVWUXFWXUHHUGH#HYDOXDWLH#JHULFKW#RS=
0# ,QIRUPDWLHYHU]DPHOLQJ# HQ# VLJQDDOIXQFWLH# RYHU# LQQRYDWLHYH# ERGHPRQGHU]RHNV0# HQ# VDQHULQJV0

WHFKQLHNHQ>
0# %HVFKULMYLQJ#YDQ#GH#VWDQG#GHU#WHFKQLHN=

0# 7RHSDVVLQJVJHELHG#VDQHULQJVWHFKQLHNHQ>
0# %HQRGLJGH#ERGHPRQGHU]RHNVJHJHYHQV>
0# (UYDULQJVLQIRUPDWLH#YRRU#DDQVWXULQJ#YHUJHOLMNEDUH#JHYDOOHQ>

0# 0RJHOLMNH#VWDQGDDUGLVDWLH#HQ#QRUPDOLVDWLH1

,Q# ILJXXU# 4#]LMQ#GH#YHUVFKLOOHQGH#GRHOVWHOOLQJHQ#GLH# WXVVHQWLMGVH#HYDOXDWLHYHUVODJHQ#HQ#HYDOXDWLH0
UDSSRUWHQ#NXQQHQ#YHUYXOOHQ#HQ#GH#RQGHUOLQJH#UHODWLHV#ELQQHQ#GH# WRWDOH#NHQQLVLQIUDVWUXFWXXU#ZHHU0
JHJHYHQ1
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JHYDOVQLYHDX DOJHPHHQ#QLYHDX

)LJ1#41 'RHOHQ#YDQ#JHVWUXFWXUHHUGH#LQIRUPDWLHYHU]DPHOLQJ#YDQ#XLWJHYRHUGH#VDQHULQJHQ1

416# 'UDDJYODN#HQ#FRQVRUWLXPVDPHQVWHOOLQJ

+HW#VXFFHV#YDQ#HHQ#JHVWUXFWXUHHUGH#HYDOXDWLH#YDQ#ERGHPVDQHULQJHQ#HQ#GH#ZDDUGH#YRRU#GH#NHQ0
QLVRQWZLNNHOLQJ#LQ#1HGHUODQG#VWDDW#RI#YDOW#PHW#GH#PDWH#ZDDULQ#GUDDJYODN#ZRUGW#EHUHLNW#ELM#GH#WRH0
NRPVWLJH#JHEUXLNHUV#YDQ#KHW#HYDOXDWLHIRUPDW1#9HUWHJHQZRRUGLJHUV#YDQ#KHW#EHYRHJGH#JH]DJ#]LMQ
LQWHQVLHI# EHWURNNHQ# ELM# GLW# SURMHFW/# ]RZHO# ELM# GH# LQKRXGHOLMNH# RQWZLNNHOLQJ# YDQ# GH# +YHUVFKLOOHQGH
VRRUWHQ,#HYDOXDWLHIRUPDWV#DOV#ELM#GH#VWUXFWXXU#ZDDULQ#GH]H#IRUPDWV#ZRUGHQ#LQJHEHG1#'H#ZLQVW#YRRU
KHW#EHYRHJG#JH]DJ#]LW#LQ#GH#XQLIRUPHULQJ#YDQ#GH#WRHWVLQJVLQIRUPDWLH#pQ#GH#YULMNRPHQGH#LQIRUPDWLH
WHQ#DDQ]LHQ#YDQ#GH#EHVOXLWYRUPLQJ#ELM#QLHXZH#VDQHULQJHQ# +R1D1#HUYDULQJVLQIRUPDWLH,1#'H# LQLWLDWLHI0
QHPHUV#YDQ#ERGHPVDQHULQJHQ/#YHUWHJHQZRRUGLJG#GRRU#DGYLHVEXUHDXV/#SURJUDPPDVDQHHUGHUV#HQ
SURYLQFLHV/#]LMQ#WLMGHQV#KHW#SURMHFW#JHUDDGSOHHJG#WLMGHQV#HHQ#ZRUNVKRS#HQ#YLD#HHQ#NODQNERUGJURHS1
'H#PHHUZDDUGH#YRRU#GH]H#JURHS# LV#HYHQHHQV#HYLGHQW>#KHOGHUKHLG#RPWUHQW# WRHWVLQJVFULWHULD/#EH0
NQRSWH# HQ# HHQGXLGLJH# KDQGUHLNLQJHQ# YRRU# HYDOXDWLHUDSSRUWDJH# HQ#PLQGHU# GLUHFW#PDDU# ]HNHU# ]R
EHODQJULMN/#HHQ# WRHQDPH#YDQ#KHW#NHQQLVQLYHDX1#+HW#EHUHLNHQ#YDQ#GH]H#JURHS#]DO#QLHWWHPLQ# LQ#GH
WRHNRPVW#RP#YRRUWGXUHQGH#DDQGDFKW#YUDJHQ1

8LWJHYRHUGH#VDQHULQJHQ

7XVVHQWLMGVH#HYDOXDWLHYHUVODJHQ
HQ#HYDOXDWLHUDSSRUWHQ

7RHWVLQJ#YDQ#VDQHULQJVYHUORRS
HQ#0UHVXOWDDW#DDQ#EHVFKLNNLQJ
+KDQGKDYLQJVWDDN#%HYRHJG

JH]DJ,

,QIRUPDWLH#RYHU#SUHVWDWLHV#YDQ
VDQHULQJVWHFKQLHNHQ#HQ

0PHWKRGHQ#RQGHU#VSHFLILHNH
RPVWDQGLJKHGHQ

'DWDEHVWDQG ,QIRUPDWLH#W1E1Y1
DXWRULVDWLH2

VWDQGDDUGLVDWLH

,QIRUPDWLH#W1E1Y1
WHFKQLHNRQWZLNNHOLQJHQ

+LQQRYDWLHV,

,QIRUPDWLH#W1E1Y1
EHVFKULMYLQJ#VWDWH

RI#WKH#DUW

+%HVOXLWYRUPLQJV0,
LQIRUPDWLH#QLHXZH
VDQHULQJHQ

.HQQLVGRFXPHQW=
+DQGERHN#%RGHP0
VDQHULQJVWHFKQLHNHQ

7RHWVLQIRUPDWLH#W1E1Y1
EHQRGLJGH#RQGHU0
]RHNVLQVSDQQLQJHQ
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%HKDOYH#ERYHQVWDDQGH#GLUHFWH#GRHOJURHSHQ#LV#DDQGDFKW#EHVWHHG#DDQ#GH#DDQVOXLWLQJ#RS#KHW#LQ#RQW0
ZLNNHOLQJ#]LMQGH#LQVWUXPHQWDULXP#YRRU#SURMHFWDGPLQLVWUDWLH#RS#SURYLQFLDDO#QLYHDX/#*ORELV1#2RN#]LMQ
YHUWHJHQZRRUGLJHUV#YDQ#9520/#91*#HQ#,32#DOVPHGH#GH#SURJUDPPDPDQDJHU#YDQ#%(9(5#HQ#GH
SURMHFWOHLGHU#YDQ#NHUQWHDP#RS#GH#KRRJWH#JHEUDFKW#YDQ#GH#RQWZLNNHOLQJHQ#ELQQHQ#69036<1

'H#XLWJHYRHUGH#DFWLYLWHLWHQ# LQ#KHW#NDGHU# YDQ#KHW# YHUNULMJHQ# YDQ#GUDDJYODN# ]LMQ# LQWHJUDDO# LQ#GH]H
UDSSRUWDJH#RSJHQRPHQ1
,Q#RQGHUVWDDQG#RYHU]LFKW#VWDDW#QDDVW#GH#FRQVRUWLXPVDPHQVWHOOLQJ#RRN#ZHHUJHJHYHQ#ZHONH#SDUWLMHQ
ELM#KHW#SURMHFW#]LMQ#EHWURNNHQ#YLD#GH#ZRUNVKRS#HQ#GH#NODQNERUGJURHS1

&RQVRUWLXP#VDPHQVWHOOLQJ .ODQNERUGJURHS
YHUWHJHQZRRUGLJLQJ

$DQZH]LJHQ#ZRUNVKRS

%2GHP%HKHHU#EY
%RGHP.
71200(3
3URYLQFLH#/LPEXUJ
3URYLQFLH#8WUHFKW
3URYLQFLH#*URQLQJHQ
6WXXUJURHS#+DQGERHN#%R16D1
6WLFKWLQJ#%RGHPVDQHULQJ#16
6.%

&RQVRUWLXP#SDUWLMHQ
3URYLQFLH#1RRUG#+ROODQG
3URYLQFLH#=XLG#+ROODQG
3URYLQFLH#*HOGHUODQG
:HUNJURHS#%RGHP#YDQ#215,
6,.%29.%
7DXZ#EY
6&*
1$0

9HUWHJHQZRRUGLJHUV#FRQVRUWLXP
3URYLQFLH#=XLG#+ROODQG
3URYLQFLH#1RRUG#+ROODQG
3URYLQFLH#)OHYRODQG
3URYLQFLH#)ULHVODQG
*HPHHQWH#/HLGHQ
'H#6WUDDW#0LOLHXDGYLVHXUV
*URQWPLM#QY
2UDQMHZRXG
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+22)'678.#5

$$13$.#(1#%(6&+5,-9,1*#8,7*(92(5'(#:(5.=$$0+('(1

'H#HHUVWH#XLWZHUNLQJ#YDQ#KHW#SURMHFW#KHHIW#SODDWVJHYRQGHQ#RS#JHYDOVQLYHDX1#'LW#]LMQ#GH#VLWXDWLHV
ZDDU#KHW#EHVFKLNNLQJ#YHUOHQHQG#EHYRHJG#JH]DJ#YDQXLW#KDDU# URO#RS#GLUHFWH#ZLM]H# LQYORHG#NDQ#XLW0
RHIHQHQ#RS#GH#HYDOXDWLHZHUN]DDPKHGHQ1#&D1#58#EHVWDDQGH#FKHFNOLVWHQ#YDQXLW#YHUVFKLOOHQGH#EH0
VOXLWYRUPLQJVNDGHUV# ]LMQ# EHVWXGHHUG# HQ# JHDQDO\VHHUG# RS# LQKRXG# HQ# GRHOHQ1# 9HUYROJHQV# LV
EHVFKRXZG# LQ#KRHYHUUH#PHW#GH]H# IRUPDWV# LQYXOOLQJ# NDQ#ZRUGHQ# JHJHYHQ# DDQ# KHW# QDJHVWUHHIGH
HYDOXDWLHSURFHV1#9DQXLW#GH]H#LQIRUPDWLH#HQ#GH#PRJHOLMNH#UROOHQ#YDQ#GH#DFWRUHQ#ELM#HHQ#VDQHULQJ#LV
HHQ#RYHU]LFKW#JHPDDNW#YDQ#GH# LQIRUPDWLHEHKRHIWH#WLMGHQV#HQ#QD#DIORRS#YDQ#HHQ#VDQHULQJ1#8LW#HHQ
LQYHQWDULVDWLH#YDQ#EHOHLGVRQWZLNNHOLQJHQ#HQ#EHVOXLWYRUPLQJVNDGHUV#]LMQ#GH#PRJHOLMNH#W\SHQ#HYDOX0
DWLHUDSSRUWHQ#HQ#WH#RQGHUVFKHLGHQ#JHYDOOHQ#DIJHOHLG#+]LH#KRRIGVWXN#6,1#9HUYROJHQV#]LMQ#YRRU#GH]H
RQGHUVFKHLGHQ#JHYDOOHQ# IRUPDWV#RSJHVWHOG#HQ#XLWJHZHUNW#RS#HHQ#]RGDQLJH#ZLM]H#GDW#GLJLWDOH#YHU0
ZHUNLQJ#LQ#GH#WRHNRPVW#PRJHOLMN#LV1
'H]H# IRUPDWV#]LMQ# LQ#HHUVWH# LQVWDQWLH#RS#EHSHUNWH#VFKDDO# LQKRXGHOLMN#JHWHVW#RS#FRPSOHHWKHLG#YDQ
GH#KLHUXLW#YRRUWNRPHQGH# LQIRUPDWLH#HQ#YHUYROJHQV#RS#EUXLNEDDUKHLG#HQ# WRHSDVEDDUKHLG#YRRU#YHU0
VFKLOOHQGH#VRRUWHQ#VLWXDWLHV# LQ#HHQ#ZRUNVKRS1#'H]H# WRHWVPRPHQWHQ#KHEEHQ#JHOHLG# WRW#DDQYXOOLQJ
HQ#DDQSDVVLQJ#YDQ#GH#IRUPDWV#RS#RQGHUGHOHQ1#'H#LQ#GH#ZRUNVKRS#DIJHJHYHQ#VLJQDOHQ#WHQ#DDQ]LHQ
YDQ#GH# WRHSDVEDDUKHLG#HQ#EUXLNEDDUKHLG#YDQ#GH# IRUPDWV# LQ#GH#YHUVFKLOOHQGH#VLWXDWLHV#]LMQ#RQGHU0
ZHUS#YDQ#JHVSUHN#JHZHHVW# LQ#GH#NODQNERUGJURHS1#2RN# LV#GH#NODQNERUGJURHS#JHFRQVXOWHHUG#RYHU
KHW#DVSHFW#GUDDJYODNYRUPLQJ1

'HHOV#YROJHQG#RS/#HQ#GHHOV#RYHUODSSHQG#DDQ#GH#XLWZHUNLQJ#HQ#WHVWLQJ#YDQ#GH#IRUPDWV#RS#JHYDOVQL0
YHDX#LV#JHZHUNW#DDQ#GH#LQYHQWDULVDWLH#YDQ#GH#LQIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX1#1D#GH#YDVW0
VWHOOLQJ#KLHUYDQ# LV#QDJHJDDQ# LQ#ZHONH#PDWH#GH# IRUPDWV#RS#JHYDOVQLYHDX# LQYXOOLQJ#]RXGHQ#NXQQHQ
JHYHQ#DDQ#GH]H#LQIRUPDWLHEHKRHIWH#HQ#KRH#LQ#GH#YHUODQJGH#RYHULJH#LQIRUPDWLH#]RX#NXQQHQ#ZRUGHQ
YRRU]LHQ1
'H#YRRUVWHOOHQ#GLH#XLW#GLW#VSRRU#QDDU#YRUHQ#]LMQ#JHNRPHQ#]LMQ#RRN#RQGHUZHUS#YDQ#GLVFXVVLH#JH0
ZHHVW#LQ#GH#NODQNERUGJURHS1
+HW# JHKHHO# LV# JHUDSSRUWHHUG# LQ# HHQ# ZHUNGRFXPHQW# GDW# DOV# ELMODJH# RQGHUGHHO# YRUPW# YDQ# GLW
KRRIGUDSSRUW1#,Q#GLW#ZHUNGRFXPHQW#LV#RQGHUVFKHLG#JHPDDNW#LQ#HHQ#LQKRXGHOLMN#GHHO#+PHW#GH#XLWZHU0
NLQJ#YDQ#GH# IRUPDWV,#HQ#HHQ#SURFHV#GHHO# +PHW#HHQ#XLWZHUNLQJ#YDQ#DFWLYLWHLWHQ#JHULFKW#RS#GUDDJ0
YODNYRUPLQJ,1
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:

+22)'678.#6

7<3(1#(9$/8$7,(5$33257(1#(1
(9$/8$7,()250$76#23#*(9$/61,9($8

614# ,QOHLGLQJ#HQ#FRQVHTXHQWLHV#EHOHLGVYHUDQGHULQJHQ

5HFHQWH#YHUDQGHULQJHQ#LQ#KHW#ERGHPVDQHULQJVEHOHLG#YRRU#KLVWRULVFKH#JHYDOOHQ#YDQ#ERGHPYHURQW0
UHLQLJLQJ#]LMQ#RQGHU#DQGHUH#JHULFKW#RS#HHQ#YHUKRJLQJ#YDQ#GH#GRHOPDWLJKHLG#YDQ#GH#XLWYRHULQJ#YDQ
GH#RSHUDWLH1#+HW#QLHXZH#EHOHLG#EHYDW#YRRUVWHOOHQ#RP#HHQ#GLIIHUHQWLDWLH#DDQ#WH#EUHQJHQ#LQ#]RZHO#GH
VRRUW#SODQQHQ#DOV#GH#SURFHGXUHV#URQG#GH#WRHWVLQJ#RQGHU#KHW#PRWWR#%HHQYRXGLJ#DOV#KHW#NDQ#HQ#VSH0
FLILHN#DOV#KHW#JHJHYHQ#GH#SUREOHPDWLHN#PRHW%1
$DQJH]LHQ#GH]H#YHUDQGHULQJHQ#HHQ#GRRUZHUNLQJ#KHEEHQ#RS#GH#ZLM]H#YDQ#FRQWUROHUHQ#HQ#HYDOXH0
UHQ#YDQ#KHW#VDQHULQJVUHVXOWDDW/#ZRUGHQ#KLHUQD#GH#EHODQJULMNVWH#SXQWHQ#YDQ#KHW#YHUDQGHUHQGH#ER0
GHPVDQHULQJVEHOHLG#PHW#KHW#RRJ#RS#GH# FRQVHTXHQWLHV# YRRU#KHW#HYDOXDWLHUDSSRUW# VDPHQYDWWHQG
ZHHUJHJHYHQ1

9DQ#WUHFKWHU#QDDU#]HHI
(HQ#YDQ#GH#UHVXOWDWHQ#YDQ#KHW#SURMHFW#%$IZHJLQJVSURFHV#VDQHULQJVGRHOVWHOOLQJ%# LV#GDW#GH#DDQSDN/
GH#EHKDQGHOLQJ#HQ#GH#GDDURS#DDQVOXLWHQGH#+SURFHGXUHOH,#DIKDQGHOLQJ#YDQ#KLVWRULVFKH#JHYDOOHQ#YDQ
ERGHPYHURQWUHLQLJLQJ#RS#JHGLIIHUHQWLHHUGH#ZLM]H#]DO#SODDWVYLQGHQ1#+HW#DIZHJLQJVSURFHV#NDQ#ODQJV
GULH#URXWHV#YHUORSHQ=
0# YLD#HHQ#VWDQGDDUGDDQSDN#RI#VWDQGDDUG#EHQDGHULQJ#SHU#JHYDO#RI#FOXVWHU#YDQ#JHYDOOHQ#+DOV#KHW

NDQ,1#+LHUGRRU#NDQ#GH#EHVOXLWYRUPLQJ#HHQYRXGLJHU#YHUORSHQ>
0# YLD#PDDWZHUN#SHU#JHYDO#RI#FOXVWHU#YDQ#JHYDOOHQ# +DOV#KHW#PRHW,1#'LW# OLJW#YRRU#GH#KDQG#DOV#GH

VWDQGDDUGDDQSDN#JHHQ#RSORVVLQJHQ#ELHGW>
0# YLD#PDDWZHUN#SHU#JHELHG# +LQ#XLW]RQGHUOLMNH# VLWXDWLHV,1#'H# VDQHULQJVGRHOVWHOOLQJ#ZRUGW# WRHJH0

VQHGHQ#RS#VSHFLDOH#NHQPHUNHQ#YDQ#HHQ#JHELHG1

6WDQGDDUGDDQSDN
,Q# KHW# QLHXZH# ERGHPVDQHULQJVEHOHLG#ZRUGW# ELM# KHW# YDVWVWHOOHQ# YDQ# GH# DDQSDN# RQGHUVFKHLG# JH0
PDDNW#LQ#GH#ERYHQJURQG#+LQ#JHYDO#VSUDNH#LV#YDQ#LPPRELHOH#YHURQWUHLQLJHQGH#VWRIIHQ#LQ#GH#ERGHP,
HQ#RQGHUJURQG#+ZDDUELM#LQ#KHW#DOJHPHHQ#VSUDNH#]DO#]LMQ#YDQ#PRELHOH#VWRIIHQ,1

'H#VWDQGDDUGDDQSDN#YRRU#KHW#YRRUNRPHQ#YDQ#EORRWVWHOOLQJ#DDQ# LPPRELHOH#YHURQWUHLQLJHQGH#VWRI0
IHQ#LQ#GH#ERYHQJURQG#EHVWDDW#XLW#KHW#WRW#VWDQG#EUHQJHQ#YDQ#HHQ#OHHIODDJ1#0HQ#VWHPW#GH#GLNWH#HQ#GH
PLOLHXK\JLsQLVFKH#NZDOLWHLW#YDQ#GH#OHHIODDJ#GDDUELM#DI#RS#GH#ERGHPJHEUXLNVYRUP1

'H#VWDQGDDUGDDQSDN#YRRU#KHW#WHJHQJDDQ#YDQ#YHUVSUHLGLQJ#YDQ#PRELHOH#VWRIIHQ# LV#KHW#ZHJQHPHQ
YDQ#GH#VWRIIHQ#PHW#GH#KRRJVWH#JHKDOWHQ1#+HW#YROOHGLJ#YHUZLMGHUHQ#YDQ#DOOH#VWRIIHQ# LV#WHFKQLVFK#HQ
ILQDQFLHHO#QLHW#DOWLMG#PRJHOLMN1#'DDURP# LV#GLW#QLHW#YHUSOLFKW1#%LM#GH#PDWH#YDQ#YHUZLMGHULQJ# ODDW#PHQ
]LFK#OHLGHQ#GRRU#KHW#EHJULS#*NRVWHQHIIHFWLYLWHLW*1

0DDWZHUN#HQ#JHELHGVJHULFKW#PDDWZHUN
,Q#VRPPLJH#JHYDOOHQ#NDQ#HU#DDQOHLGLQJ#]LMQ#RP#YHUGHU#WH#JDDQ#RI#MXLVW#PLQGHU#YHU#GDQ#KHWJHHQ#PHW
GH#VWDQGDDUGDDQSDN#ZRUGW#EHRRJG1#0LQGHU#YHU#JDDQ#VSHHOW#ELMYRRUEHHOG#DOV#YHUGHUH#YHUVSUHLGLQJ
DDQWRRQEDDU#QLHW#NDQ#ZRUGHQ#YRRUNRPHQ#RI#DOV#RQGDQNV#DOOHV#ZDW#UHGHOLMN#LV#GH#WHUPLMQ#YDQ#63#MDDU
QLHW#NDQ#ZRUGHQ#JHKDDOG1#,%&0VDQHULQJHQ#YDOOHQ#LQ#GH]H#FDWHJRULH1



;

9HUHHQYRXGLJGH#EHVOXLWYRUPLQJ
,Q# *9DQ# WUHFKWHU#QDDU#]HHI*# LV#JHNR]HQ#YRRU#HHQ#YHUVFKXLYLQJ#YDQ#GH#JHGHWDLOOHHUGH#EHRRUGHOLQJ
YDQ#GH# LQKRXG#YDQ#VDQHULQJVSODQQHQ# +KHW#VDQHULQJVGRHO#HQ#GH#VDQHULQJVPDDWUHJHOHQ,#QDDU#HHQ
FKHFN#RS#KHW#DIJHVSURNHQ#UHVXOWDDW1#0HW#DQGHUH#ZRRUGHQ=# LQ#GH#EHVFKLNNLQJ#YRRU#HHQ#ERGHPVD0
QHULQJ#VWDDW#ZDW#KHW#UHVXOWDDW#PRHW#]LMQ1#9LD#KHW#EHHOG#YDQ#GH#]HHI#HQ#QDDU#DQDORJLH#YDQ#GH#:HW
PLOLHXEHKHHU#LV#GLW#LQ#*9DQ#WUHFKWHU#QDDU#]HHI*#XLWJHZHUNW#GRRU=
0# DOJHPHQH# UHJHOV# HQ# FRQYHQDQWHQ# YRRU# GH# XLWYRHULQJ# YDQ# GH# ERGHPVDQHULQJ# RS# WH# VWHOOHQ1

'DDULQ#ZRUGHQ#DIVSUDNHQ#PHW#EHODQJKHEEHQGHQ#JHPDDNW#RYHU#GH#DDQSDN#YDQ#PLQ#RI#PHHU
JHOLMNH# VDQHULQJVJHYDOOHQ/#ZDDUGRRU# WRHWVLQJ# YDQ# LQGLYLGXHOH# JHYDOOHQ# RS# DOOHHQ# KRRIGOLMQHQ
EHWHU#PRJHOLMN#ZRUGW1

0# PHHU#JHEUXLN# WH#PDNHQ#YDQ#HHQ#JHGLIIHUHQWLHHUG#VWHOVHO#YDQ#EHVFKLNNLQJHQ/#ZDDUPHH# VWDQ0
GDDUGDDQSDNNHQ#HQ#PDDWZHUNJHYDOOHQ#RS#JHsLJHQGH#ZLM]H#EHRRUGHHOG#NXQQHQ#ZRUGHQ1

0# NZDOLWHLWVERUJLQJ#YRRU#KHW#JHKHOH#SURFHV#YDQ# WRHWVHQ#HQ#EHVOXLWHQ#GRRU#GH#YHUDQWZRRUGHOLMNH
RYHUKHGHQ#HQ#PHHU#RYHU#WH#JDDQ#QDDU#FRQWUROH#YDQ#KHW#VDQHULQJVUHVXOWDDW/#RRN#LQ#KHW#YHOG1

0# LQ#WH#]HWWHQ#RS#FHUWLILFHULQJ#YDQ#DGYLHVEXUHDXV#HQ#DDQQHPHUV#YRRU#GH#XLWYRHULQJ#YDQ#VDQHULQ0
JHQ1

615# (YDOXDWLH#RS#JHYDOVQLYHDX

'H#WH#RQGHUVFKHLGHQ#W\SHQ#HYDOXDWLHV#+HQ#GXV#HYDOXDWLHUDSSRUWHQ,#VWDDQ#YROJHQV#KHW#YRRUJDDQGH
LQ#GLUHFWH#UHODWLH#PHW#GH#VRRUWHQ#SODQQHQ#HQ#GH#ZLM]H#YDQ#EHVOXLWYRUPLQJ/#]RGDW#GH]H#KLHUXLW#UHFKW0
VWUHHNV#NXQQHQ#ZRUGHQ#DIJHOHLG1#6DPHQYDWWHQG#ZRUGHQ#ELM#GH#YHUGHUH#XLWZHUNLQJ#YDQ#GH#HYDOXD0
WLHIRUPDWV#RS#JHYDOVQLYHDX#GH#YROJHQGH#HOHPHQWHQ#RQGHUVFKHLGHQ=

0# DDQSDN#YLD#DOJHPHQH#UHJHOV#  Î # DDQSDN#RS#EDVLV#YDQ#VSHFLILHNH#EHVFKLNNLQJHQ
+$PY%*V#HQ#PHOGLQJHQ,# +FRPSOH[H#JHYDOOHQ,

0# PDDWUHJHOHQ#RS#GRHOQLYHDX  Î PDDWUHJHOHQ#HQ#EHVFKLNNLQJHQ#RS#PLGGHOQLYHDX

0# HLQGHYDOXDWLH#WRWDOH#VDQHULQJ  Î WXVVHQHYDOXDWLHV#PHW#DIURQGHQGH#HLQGHYDOXDWLH

0# JURQG#HQ#JURQGZDWHU#DSDUW  Î JHwQWHJUHHUGH#YHUVODJOHJJLQJ

0# NRUWORSHQGH#VDQHULQJHQ  Î ODQJORSHQGH#VDQHULQJHQ#+JHYDOOHQ#HQ#JHELHGVJHULFKW,

,Q# WDEHO#4#ZRUGHQ#GH# WH#RQGHUVFKHLGHQ# W\SHQ#JHYDOOHQ#YDQXLW#GH#SURFHGXUHV#YRRU#EHVOXLWYRUPLQJ
PHW#FRQVHTXHQWLHV#YRRU#HYDOXDWLHV#LQ#RQGHUOLQJH#VDPHQKDQJ#JHSUHVHQWHHUG1



<

7DEHO#41 7\SHQ#VDQHULQJVJHYDOOHQ#ELQQHQ#QLHXZH#EHVOXLWYRUPLQJVNDGHUV1

$
$OJHPHQH#UHJHOV2

0HOGLQJHQ

%
6SHFLILHNH#EHVFKLNNLQJHQ29HUJXQQLQJHQ

.RUWORSHQG
+HHQYRXGLJ,

4
.RUWORSHQG#+?4#MDDU#",

+FRPSOH[,

5
/DQJ#ORSHQG#+!4#MDDU",

+FRPSOH[,

'RHOIRUPXOHULQJ 'RHOIRUPXOHULQJ
4

'RHOIRUPXOHULQJ
5

'RHOIRUPXOHULQJ

E
OHHIODDJ

D
YHUSODDWVLQJ
HUQVWLJ#YHU0
RQWUHLQLJGH
JURQG#HQ
JURQGZDWHU

F
YROOHGLJH
YHUZLMGHULQJ
JURQGZDWHU
YHURQWUHLQL0
JLQJ
G

JHwQWHJUHHUG>#YROOHGLJH
JURQGZDWHUYHUZLMGHULQJ#PHW
OHHIODDJ

D
JHwQWHJUHHUG#+HYHQWXHHO
JHIDVHHUG#DDQ#WH#OHYHUHQ
YRRU#JURQG#HQ#JURQGZDWHU,

D
JURQG

E
WXVVHQ0
HYDOXDWLHV
JURQGZDWHU

F
JHwQWHJUHHUG
JURQG#HQ
JURQGZDWHU
PHW#HLQGH0
YDOXDWLH

'H#YHUVFKLOOHQGH#JHYDOVW\SHQ#HQ#ELMEHKRUHQGH#SODQQHQ#HQ#HYDOXDWLHV#JHNRSSHOG#DDQ#EHVOXLWYRU0
PLQJVNDGHUV#YDQ#KHW#QLHXZH#ERGHPVDQHULQJVEHOHLG# OHLGHQ#WRW#GH#YROJHQGH#VRRUWHQ#HYDOXDWLHUDS0
SRUWHQ=
$1D = HYDOXDWLHUDSSRUW#YRRU#VLWXDWLHV#ZDDUELM#VSUDNH#LV#YDQ#YHUSODDWVLQJ#YDQ#HUQVWLJ#YHURQW0

UHLQLJG#JURQGZDWHU#HQ2RI#HUQVWLJ#YHURQWUHLQLJGH#JURQG# LQ#FRPELQDWLH#XLWJHYRHUG#PHW
HHQ#ZHUN#HQ#ZDDUELM#VSUDNH#LV#YDQ#HHQ#PHOGLQJ#ELQQHQ#DOJHPHQH#UHJHOV>

$1E = HYDOXDWLHUDSSRUW#YRRU#HHQ#VWDQGDDUGDDQSDN#YDQ#GH#ERYHQJURQG#GRRU#PLGGHO#YDQ#GH
DDQOHJ#YDQ#HHQ#OHHIODDJ#XLWJHYRHUG#YLD#DOJHPHQH#UHJHOV#+PHOGLQJ,>

$1F = HYDOXDWLHUDSSRUW# YRRU# HHQ# HHQYRXGLJH# JURQGZDWHUVDQHULQJ# ZDDUELM# VSUDNH# LV# YDQ
HHQ#YROOHGLJH#YHUZLMGHULQJ#YDQ#GH#YHURQWUHLQLJLQJHQ#YLD#DOJHPHQH#UHJHOV#+PHOGLQJ,>

$1G = HYDOXDWLHUDSSRUW#YRRU#HHQYRXGLJH#JURQGZDWHUVDQHULQJHQ#HQ#GH#VDQHULQJ#YDQ#GH#ER0
YHQJURQG#GRRU#PLGGHO#YDQ#KHW#DDQEUHQJHQ# YDQ#HHQ# OHHIODDJ# YLD#DOJHPHQH# UHJHOV
+PHOGLQJ,>

%141D = HYDOXDWLHUDSSRUW# YRRU# NRUWORSHQGH# VDQHULQJHQ#ZDDUELM# EHVFKLNNLQJ# LV# YHUOHHQG# RS
GRHOQLYHDX#+VWDQGDDUG#EHVFKLNNLQJ/#VSHFLILHNH#EHVFKLNNLQJ,>

%15141D = HYDOXDWLHUDSSRUW#YRRU#ODQJORSHQGH#JHIDVHHUG#XLWJHYRHUGH#JURQGVDQHULQJHQ#+GHHOVD0
QHULQJHQ#RI#JHELHGVJHULFKW,#PHW#HHQ#EHVFKLNNLQJ#RS#GRHOQLYHDX>

%15141E = WXVVHQWLMGVH# HYDOXDWLHYHUVODJHQ# YRRU# ODQJORSHQGH# JURQGZDWHUVDQHULQJHQ#PHW# HHQ
EHVFKLNNLQJ#RS#GRHOQLYHDX>

%15141F = HLQGHYDOXDWLHUDSSRUW#YRRU#VDQHULQJHQ#YDQ#%15141D#HQ#%15141E>
%15151D = HYDOXDWLHUDSSRUWHQ#YRRU#ODQJORSHQGH#JHIDVHHUG#XLWJHYRHUGH#JURQGVDQHULQJHQ#+GHHO0

VDQHULQJHQ,#PHW#HHQ#EHVFKLNNLQJ#RS#PLGGHOQLYHDX>
%15151E = WXVVHQWLMGVH# HYDOXDWLHYHUVODJHQ# YRRU# ODQJORSHQGH# JURQGZDWHUVDQHULQJHQ#PHW# HHQ

EHVFKLNNLQJ#RS#PLGGHOQLYHDX>
%15151F# = HLQGHYDOXDWLHUDSSRUWHQ#YRRU#VDQHULQJHQ#FRQIRUP#%15151D#HQ#%15151E1
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,Q#ILJXXU#5#VWDDW#HHQ#*NHX]HVFKHPD*#ZHHUJHJHYHQ#YRRU#GH#W\SHQ#HYDOXDWLHIRUPDWV#RS#EDVLV#YDQ#GH
JHQRHPGH#JHYDOVNHQPHUNHQ1

)LJ1#51 7\SHQ#HYDOXDWLHIRUPDWV#RS#EDVLV#YDQ#JHYDOVNHQPHUNHQ1

7HQ#EHKRHYH#YDQ#GH#RQWZLNNHOLQJ#YDQ#GH#IRUPDWV#LV#HHQ#DOJHPHQH#LQYHQWDULVDWLH#YDQ#GH#LQIRUPD0
WLHEHKRHIWH#PHW#KHW#RRJ#RS#GH#JRHGNHXULQJ#+EHVFKLNNLQJYHUOHQLQJ,#GRRU#KHW#EHYRHJGH#JH]DJ#YRRU
GH#YHUVFKLOOHQGH# VLWXDWLHV#XLWJHYRHUG1# ,Q# WDEHO# 5# VWDDW#DOV# YRRUEHHOG#GH# LQIRUPDWLHEHKRHIWH# YRRU
VLWXDWLH#$G#ZHHUJHJHYHQ1#9HUYROJHQV#]LMQ#GH#VLWXDWLHV#$1D# W2P#$1G#HQ#%141D#HQ#%5151F1#RS#EDVLV
KLHUYDQ#PHW#EHKXOS#YDQ#([FHO#ZHUNEODGHQ#XLWJHZHUNW#LQ#HYDOXDWLHIRUPDWV1
'H#RSERXZ#YDQ#GH#IRUPDWV#LV#]RGDQLJ/#GDW=
0# YRRU#GH#JHYDOOHQ#$1D# WRW#HQ#PHW#$1G# +VLWXDWLHV#YDOOHQG#RQGHU#$OJHPHQH# UHJHOV,#QD#DIURQGLQJ

YDQ#GH#VDQHULQJ#YROVWDDQ#NDQ#ZRUGHQ#PHW#GH# LQYXOOLQJ#YDQ#HHQ#KRRIGIRUPDW#GDW#]R#VSRHGLJ
PRJHOLMN#QD#DIURQGLQJ#YDQ#GH#VDQHULQJ#ELM#KHW#EHYRHJGH#JH]DJ#PRHW#ZRUGHQ#DDQJHOHYHUG>

0# YRRU#GH#JHYDOOHQ#%141D#WRW#HQ#PHW#%151F#+VLWXDWLHV#ZDDUYRRU#HHQ#VDQHULQJVEHVFKLNNLQJ# LV#YHU0
HLVW,#QD#DIURQGLQJ#YDQ#GH#VDQHULQJ#HHQ#EDVLVIRUPDW#PRHW#ZRUGHQ# LQJHYXOG#HQ#DIKDQNHOLMN#YDQ
GH#VLWXDWLH#HHQ#RI#PHHUGHUH#DDQYXOOHQGH# LQIRUPDWLHEODGHQ1#+HW#EDVLVIRUPDW#NDQ/#DIKDQNHOLMN
YDQ#GH#VLWXDWLH/# LQ# WZHH# WHUPLMQHQ#ZRUGHQ# LQJHYXOG#HQ#DDQ#KHW#EHYRHJGH#JH]DJ#ZRUGHQ#DDQ0
JHOHYHUG1#'LW#RQGHUVFKHLG#NDQ#QRRG]DNHOLMN#]LMQ# LQGLHQ#VSUDNH# LV#YDQ#HHQ#JURQGVDQHULQJ#GLH
ELQQHQ#HHQ# UHODWLHI#NRUW# WLMGVEHVWHN#ZRUGW#DIJHURQG#HQ#HHQ# ODQJORSHQGH#JURQGZDWHUVDQHULQJ1
'H#LQIRUPDWLHEODGHQ#]LMQ#UHOHYDQW#LQGLHQ#VSUDNH#LV#YDQ#HHQ#RI#PHHUGHUH#YDQ#GH#YROJHQGH#VLWX0
DWLHV=
0# HHQ#EURQYHUZLMGHULQJ#GRRU#PLGGHO#YDQ#RQWJUDYLQJ>
0# HHQ#LQ0VLWX#VDQHULQJ#LQ#GH#RQYHU]DGLJGH#]RQH>
0# HHQ#LQ0VLWX#VDQHULQJ#LQ#GH#YHU]DGLJGH#]RQH>
0# HHQ#YHUZLMGHULQJ#YDQ#SXXU#SURGXFW1
8LW#GH#EHDQWZRRUGLQJ#YDQ#GH#YUDJHQ#YDQ#KHW#EDVLVIRUPDW#YROJW#DXWRPDWLVFK#RI#HHQ#RI#PHHUGH0
UH#YDQ#GH#DDQYXOOHQGH#LQIRUPDWLHEODGHQ#PRHW#ZRUGHQ#LQJHYXOG1

%RYHQJHQRHPGH# IRUPDWV#]LMQ#RS#YHUVFKLOOHQGH#QLYHDXV#HQ#YDQXLW#YHUVFKLOOHQGH# LQYDOVKRHNHQ#]R0
ZHO# LQWHUQ#DOV#H[WHUQ#+WHQ#EHKRHYH#YDQ#KHW#YHUNULMJHQ#YDQ#GUDDJYODN,#JHWRHWVW#RS#YROOHGLJKHLG#HQ
EUXLNEDDUKHLG1#%LM#GH]H# WRHWVPRPHQWHQ#]LMQ#RQYRONRPHQKHGHQ#XLW#GH# IRUPDWV#JHKDDOG#HQ#]LMQ#GL0

.HX]HVFKHPD#(YDOXDWLHUDSSRUWHQ +ELQQHQ#QLHXZH#EHVOXLWYRUPLQJVNDGHUV,

$1#0HOGLQJ %1 6SHFLILHNH#EHVFKLNNLQJ

.RUWORSHQG +?4MU, 41#.RUWORSHQG#+?4MU, 51 /DQJORSHQG#+?4MU,

'RHOIRUPXOHULQJ 'RHOIRUPXOHULQJ 41#'RHOIRUPXOHULQJ 51 0LGGHOIRUPXOHULQJ

$1D1 9HUSODDWVLQJ#JURQG 2JURQGZDWHU

$1E1 $DQEUHQJHQ#OHHIODDJ

$1F1 6DQHULQJ#JURQGZDWHU

$1G1 /HHIODDJ HQ VDQHULQJ#JURQGZDWHU

%141D *URQG 2JURQGZDWHU %15141D *URQG

%15141E1*URQGZDWHU

%15141F1 *URQG#HQ JURQGZDWHU

%15151D *URQG

%15151E1*URQGZDWHU

%15151F1 *URQG#HQ JURQGZDWHU

:HON IRUPDW#"
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YHUVH#YRRUVWHOOHQ#JHGDDQ#YRRU#DDQSDVVLQJHQ#HQ#RRN#DDQYXOOLQJHQ1#2S#EDVLV#YDQ#GH#YHU]DPHOGH
FRPPHQWDUHQ#]LMQ#GH#IRUPDWV#GHILQLWLHI#JHPDDNW1#'H#GHILQLWLHYH#IRUPDWV#+YRRU#GH#HHQYRXGLJH#VLWX0
DWLHV,#$1D#HQ#$1G#]LMQ#DOV#YRRUEHHOG#DOV#ELMODJH#$#DDQ#GLW#UDSSRUW#WRHJHYRHJG1#9RRU#GH#IRUPDWV#YDQ
GH#RYHULJH#JHYDOOHQ#ZRUGW#YHUZH]HQ#QDDU#KHW#ELM#GLW#UDSSRUW#EHKRUHQGH#ZHUNGRFXPHQW1

7LMGHQV#GH#WRHWVLQJ#]LMQ#PHHUGHUH#NHUHQ#RSPHUNLQJHQ#JHPDDNW#RYHU#GH#EUXLNEDDUKHLG#YDQ#GH#IRU0
PDWV#YRRU#FRPSOH[H#HQ#ODQJORSHQGH#VDQHULQJHQ/#GXV#YRRU#GH#JHYDOOHQ#GLH#YROJHQV#KHW#QLHXZH#ER0
GHPVDQHULQJVEHOHLG# DOV# PDDWZHUNRSORVVLQJHQ# PRHWHQ# ZRUGHQ# DDQJHPHUNW1# 'LW# LV# DDQOHLGLQJ
JHZHHVW#RP#YRRU#VLWXDWLHV#ZDDUYRRU# LQ#ELM]RQGHUH#RPVWDQGLJKHGHQ#JHNR]HQ#PRHW#ZRUGHQ# YRRU
PDDWZHUNRSORVVLQJHQ# LQ# GH# YRUP# YDQ# ,%&0PDDWUHJHOHQ#PHW# +HHXZLJGXUHQGH,# QD]RUJ# QDDVW# GH
IRUPDWV#RRN#HHQ#FKHFNOLVW# WH#RQWZLNNHOHQ#GLH#GHVJHZHQVW#GRRU#KHW#EHYRHJGH#JH]DJ#]RX#NXQQHQ
ZRUGHQ#JHEUXLNW#LQGLHQ#HHQ#PHHU#EHVFKULMYHQG#HQ#RQGHUERXZHQG#HYDOXDWLHUDSSRUW#ZRUGW#YHUODQJG1
'H]H# FKHFNOLVW# LV# LQ#HHQ#DSDUWH#ELMODJH# YDQ#KHW#ZHUNGRFXPHQW#RSJHQRPHQ#HQ# YHUVFKLOW# YDQ#GH
FKHFNOLVW#GLH#LV#RQWZLNNHOG#YRRU#GH#WRHWV#RS#GH#EHQRGLJGH#LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX#+]LH#SD0
UDJUDDI#715,1

'H#RSERXZ#YDQ#GH#IRUPDWV#YRRU#,%&0PDDWUHJHOHQ#LV#]RGDQLJ#GDW#QDDVW#HHQ#EDVLVIRUPDW#+LQ#WH#YXO0
OHQ# LQGLHQ#VSUDNH# LV#YDQ#HHQ#EHVFKLNNLQJ#RS#GRHOQLYHDX,#YLHU#DDQYXOOHQGH# LQIRUPDWLHEODGHQ#]LMQ
RQWZLNNHOG#YRRU#GH#YHUVFKLOOHQGH#VRRUWHQ# ,%&0PDDWUHJHOHQ#+LQ# WH#YXOOHQ# LQGLHQ#VSUDNH# LV#YDQ#HHQ
EHVFKLNNLQJ# RS#PLGGHOQLYHDX,# HQ# YLHU# LQIRUPDWLHEODGHQ# YRRU# JHYDOOHQ#ZDDUELM# QDDVW# GH# ]XLYHUH
,%&0PDDWUHJHOHQ#RRN#VSUDNH#LV#YDQ#EHSDDOGH#YRUPHQ#YDQ#EURQ0#HQ2RI#SOXLPYHUZLMGHULQJ1
$OV# ODDWVWH#RQGHUGHHO# LV#KLHUDDQ#GH#FKHFNOLVW# WRHJHYRHJG#YRRU#GH# WRHWVLQJ#YDQ#GH# LQIRUPDWLHEH0
KRHIWH#RS#DOJHPHHQ#QLYHDX1
+HW#IRUPDW#YRRU#GH#,%&0PDDWUHJHOHQ#VWDDW#DOV#ELMODJH#&#YDQ#KHW#ZHUNGRFXPHQW#RSJHQRPHQ#HQ#GH
FKHFNOLVW#GLH#HYHQWXHHO#DOV#DOWHUQDWLHI#RS#JHYDOVQLYHDX#NDQ#ZRUGHQ#JHEUXLNW#DOV#ELMODJH#'1
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7DEHO#51 ,QIRUPDWLHEHKRHIWH#HYDOXDWLHUDSSRUW#YROOHGLJH#JURQGZDWHUVDQHULQJ#HQ#VWDQGDDUGDDQSDN
ERYHQJURQG#+OHHIODDJ,#YLD#DOJHPHQH#UHJHOV1

'H#ZLM]H#YDQ#VDQHULQJ#VWDDW#RPVFKUHYHQ#LQ#GH#EHWUHIIHQGH#$PY%#HQ#NDQ#DOV#YROJW#ZRUGHQ#JHNDUDNWHULVHHUG=
0# 'H#VDQHULQJ#EHWUHIW#HHQ#YROOHGLJH#JURQGZDWHUVDQHULQJ#+DO#GDQ#QLHW#LQ#FRPELQDWLH#PHW#HHQ#EURQYHUZLMGH0

ULQJ,#HQ#HHQ#DDQSDN#YDQ#GH#ERYHQJURQG#GRRUPLGGHO#YDQ#KHW#DDQEUHQJHQ#YDQ#HHQ#OHHIODDJ#+ELMYRRUEHHOG
YHUZLMGHULQJ#+%20WDQN,>

0# +HW#JDDW#XLWVOXLWHQG#RP#HHQ#VDQHULQJ#RS#GRHOQLYHDX#JH]LHQ#KHW#JHQHULHNH#NDUDNWHU#YDQ#GH#DOJHPHQH#UHJHOV1

2QGHUGHHO ,QIRUPDWLHEHKRHIWH 0RWLYDWLH2WRHOLFKWLQJ
41 $OJHPHQH

JHJHYHQV
]LH#PHOGLQJVIRUPXOLHU/#R1D1=
x NDGDVWUDOH#HHQKHLG
x RSHQEDDU#JHELHG#RI#SDUWLFXOLHU#EH]LW

2YHULJH#DOJHPHQH#LQIRUPDWLH
UHHGV#LQ#PHOGLQJVIRUPXOLHU#RSJH0
QRPHQ#HQ2RI#LQ#*ORELV#+JHJHYHQV
YDQ#PLQLPDOH#GDWD#VHW,

51 8LWJDQJVSXQWHQ
VDQHULQJ

JHHQ QLHW#YDQ#EHODQJ/#DDQJH]LHQ#KHW
HHQ#PHOGLQJ#EHWUHIW

61 9RRUEHUHLGHQGH
ZHUN]DDPKHGHQ

JHHQ QLHW#UHOHYDQW#RS#GRHOQLYHDX

71 5HVXOWDWHQ
XLWJHYRHUGH
ZHUN]DDPKHGHQ

x JURQGEDODQV
x VDPHQYDWWLQJ#ZLM]H#YDQ#YHUZHUNLQJ#YULMNRPHQGH#JURQG

ELQQHQ#DQGHUH#ZHWWHOLMNH#NDGHUV#+LQ#ELMODJH#PHOGLQJV0
IRUPXOLHUHQ#RI#YHUJXQQLQJHQ#RSQHPHQ,

x SODDWV#HQ#ZLM]H#YDQ#YHUZHUNLQJ#JURQG#RS#ORFDWLH
x NZDOLWHLW#ERGHP#RQGHU#RQWJUDYLQJ
x ZDWHUEDODQV

x ]HNHUKHGHQ#NULMJHQ#W1D1Y1
]RUJYXOGLJH#ZLM]H#YHUZHUNLQJ
YULMNRPHQGH#JURQG

x VDPHQYDWWLQJ#ZLM]H#YDQ#YHUZHUNLQJ#YULMNRPHQGH#ZDWHU0
VWURPHQ#ELQQHQ#DQGHUH#ZHWWHOLMNH#NDGHUV#+LQ#ELMODJH
PHOGLQJVIRUPXOLHUHQ#RI#YHUJXQQLQJHQ#RSQHPHQ,

x HYW1#SODDWV#HQ#ZLM]H#YDQ#LQILOWUDWLH#YDQ#ZDWHU#RS#ORFDWLH
x YHUZHUNLQJ#DQGHUH#UHVLGX0VWURPHQ
x DIZLMNLQJHQ#JURQG+ZDWHU,NZDOLWHLW#W1R1Y1#YRRURQGHU]RH0

NHQ
x JURQGZDWHUNZDOLWHLW#QD#XLWYRHULQJ#JURQGZDWHUVDQHULQJ
x# NZDOLWHLW#OHHIODDJ
x# DDUG#HQ#RSERXZ#OHHIODDJ#+DIPHWLQJHQ2FRQVWUXFWLH,
x RSJHWUHGHQ#ULVLFR*V/#KLQGHU#HQ#RYHUODVW#WLMGHQV#GH#VDQH0

ULQJ

x ]HNHUKHGHQ#NULMJHQ#W1D1Y1
]RUJYXOGLJH#ZLM]H#YHUZHUNLQJ
YULMNRPHQG#JURQGZDWHU

x WRHWVLQJ#VDQHULQJVUHVXOWDDW#DDQ#VDQHULQJVGRHO x FRQWUROH#RS#DIZH]LJKHLG#EH0
ODQJHQ#GHUGHQ#DOV#YRRUZDDU0
GH#YDQXLW#$PYE

81 &RQFOXVLHV x DDQWRQHQ#GDW#WHUHFKW#JHEUXLN#LV#JHPDDNW#YDQ#GH#$0Y%
x EHYHVWLJLQJ#YDQ#JHHQ#EHODQJKHEEHQGHQ#HQ#DIZH]LJ0

KHLG#YDQ#DDQWDVWLQJ#YDQ#EHODQJHQ
x JHOGHQGH#JHEUXLNVEHSHUNLQJHQ#JURQG
x GH#QRRG]DNHOLMNH#]RUJ#QD#GH#VDQHULQJ/#JHEUXLNVULFKWOLM0

QHQ#HQ#QDGHUH#EHSDOLQJHQ
x GH#ZLM]H#ZDDURS#GH#]RUJ#JHUHJHOG#LV

x# WRHWV#RS#YRRUZDDUGHQ#XLW
$PYE

x# LQFOXVLHI#GH#UROOHQ#HQ#YHUDQW0
ZRRUGHOLMNKHGHQ

%LMODJHQ x PHOGLQJVIRUPXOLHU
x NDGDVWUDOH#WHNHQLQJ
x WHNHQLQJ#PHW#RQWWUHNNLQJVV\VWHHP#HQ#ORFDWLH#SHLOEXL]HQ
x# WHNHQLQJHQ#JHELHG#ZDDU#OHHIODDJ#LV#DDQJHEUDFKW
x FRQWUROHPHWLQJHQ#JURQGZDWHU/#LQIOXHQW#HQ#HIIOXHQW
x DQDO\VHFHUWLILFDWHQ#JURQGZDWHU/#LQIOXHQW#HQ#HIIOXHQW
x PHWHUVWDQGHQ/#GHELHWHQ#HQ#JURQGZDWHUVWDQGHQ
x# FRQWUROH#PHWLQJHQ#JURQG
x# DQDO\VHUHVXOWDWHQ#JURQG
x# DIYRHUERQQHQ#JURQG

x YHUSOLFKW
x YHUSOLFKW
x YHUSOLFKW
x YHUSOLFKW
x# YHUSOLFKW
x IDFXOWDWLHI
x YHUSOLFKW
x# YHUSOLFKW
x# IDFXOWDWLHI
x# YHUSOLFKW
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+22)'678.#7

(9$/8$7,()250$76#23#$/*(0((1#1,9($8

714# ,QIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX

7LMGHQV# KHW# SURMHFW# LV# GH# LQIRUPDWLHEHKRHIWH# RS# DOJHPHHQ# QLYHDX# JHwQYHQWDULVHHUG# HQ# YHUWDDOG
QDDU#HHQ#GRRU#GH#JHEUXLNHU#KDQWHHUEDDU#IRUPDW1#+LHUXLW#EOLMNW#GDW#GH# LQIRUPDWLHEHKRHIWH#JHULFKW# LV
RS=
0# KHW#RS#DGHTXDWH#ZLM]H#NXQQHQ#YDVWVWHOOHQ#YDQ#KHW# WRHSDVVLQJVJHELHG#YDQ#VDQHULQJVWHFKQLH0

NHQ>
0# LQQRYDWLH#HQ#NHQQLVRQWZLNNHOLQJ>
0# VWDQGDDUGLVDWLH#HQ#QRUPDOLVDWLH>
0# KHW#NRPHQ#WRW#HHQGXLGLJH#ULFKWOLMQHQ#YRRU#GH#DDQSDN#YDQ#ELM]RQGHUH#VLWXDWLHV#HQ#RPVWDQGLJKH0

GHQ>
0# KHW#NXQQHQ#KHUOHLGHQ#YDQ#GH#LQIRUPDWLHEHKRHIWH#WHQ#DDQ]LHQ#YDQ#KHW#YRRURQGHU]RHN#+LQIRUPD0

WLH#DDUG#HQ#NZDOLWHLW,>
0# GH#DGHTXDWH#LQYXOOLQJ#YDQ#GH#QRRG]DNHOLMNH#QD]RUJ1

8LW#GH]H# LQYHQWDULVDWLH# LV#QDDU#YRUHQ#JHNRPHQ#GDW#YRRU#HHQ#GHHO#DDQ#GH# LQIRUPDWLHEHKRHIWH#NDQ
ZRUGHQ# YROGDDQ# YDQXLW# GH# DDQZH]LJH# EHODQJHQ# RS# JHYDOVQLYHDX# HQ# GDW# GH# LQIRUPDWLHEHKRHIWH
YDQXLW#QD]RUJ#EXLWHQ#GH#VFRSH#YDQ#GLW#SURMHFW#YDOW1#([WUD#LPSXOVHQ#]LMQ#QRGLJ#RP#WH#NXQQHQ#YROGRHQ
DDQ#GH#LQIRUPDWLHEHKRHIWH#WHQ#DDQ]LHQ#YDQ=
0# KHW#RS#DGHTXDWH#ZLM]H#NXQQHQ#YDVWOHJJHQ#YDQ#GH#SUHVWDWLHV#YDQ# WHFKQLHNHQ# +WRHSDVVLQJVJH0

ELHG,>
0# NHQQLVRQWZLNNHOLQJ#HQ#NRPHQ#WRW#LQQRYDWLHYH#WHFKQLHNRQWZLNNHOLQJ1

,Q# WDEHO#6# LV#KHW# UHVXOWDDW#YDQ#HHQ#QDGHUH#DQDO\VH#RYHU#GH#DDUG#YDQ#GH# LQIRUPDWLH/#KHW#DDQWDO# WH
EHVFKRXZHQ#JHYDOOHQ#RS#MDDUEDVLV#HQ#GH#EHODQJHQSDUWLMHQ#VDPHQJHYDW1#+HW#ZHUNGRFXPHQW#EHYDW
HHQ#RQGHUERXZLQJ#YDQ#GH]H#UHVXOWDWHQ1

7DEHO#61 6DPHQYDWWLQJ#UHVXOWDWHQ#DQDO\VH#DDQYXOOHQGH#LQIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX1

,QIRUPDWLHEHKRHIWH
YDQXLW

$DUG#YDQ#GH#WRHJHSDVWH
VDQHULQJVWHFKQLHNHQ

$DUG#YDQ#GH#DDQYXO0
OHQGH#LQIRUPDWLHEH0
KRHIWH

$DQWDO#WH#EH0
VFKRXZHQ
JHYDOOHQ#+LQGL0
FDWLHI,

:LM]H#ZDDURS#DDQYXO0
OHQGH#LQIRUPDWLH#RS#DO0
JHPHHQ#QLYHDX#NDQ
ZRUGHQ#YHUNUHJHQ

YDVWOHJJLQJ#SUHVWD0
WLHV#WHFKQLHNHQ#HQ
EHVOXLWYRUPLQJ

WRHSDVEDUH#WHFKQLHNHQ/
QRJ#QLHW#YROGRHQGH#JH0
HYDOXHHUG#W1E1Y1#KHW#GH0
ILQLWLHI#YDVWVWHOOHQ#YDQ
KHW#WRHSDVVLQJVJHELHG

EHUHLNW#UHVXOWDDW#HQ
ZLM]H#ZDDURS/#WLMG
+SURFHVSDUDPHWHUV,/
IXQFWLHJHULFKWKHLG#HQ
NRVWHQHIIHFWLYLWHLW/
HIIHFWHQ

63#SHU#MDDU VXSSRUW#%*#+HYHQWXHHO
DDQYXOOHQG#6.%,

NHQQLVRQWZLNNHOLQJ2
LQQRYDWLH

LQQRYDWLHYH#WHFK0
QLHN+WRHSDVVLQJ,#RI
FRPSOH[H#FRPELQDWLH
YDQ#WHFKQLHNHQ

SURFHVSDUDPHWHUV/
EHUHLNW#UHVXOWDDW

43#SHU#MDDU VXSSRUW#6.%29520

+HW# WRWDDO#DDQWDO# WH#HYDOXHUHQ#JHYDOOHQ#RS#DOJHPHHQ#QLYHDX#ZRUGW#JHVFKDW#RS#FLUFD#73#SHU# MDDU1
9DQXLW#KHW#RRJSXQW#YDQ#REMHFWLYLWHLW/#HHQGXLGLJKHLG#LQ#JHJHYHQVEHRRUGHOLQJ#HQ#GH#HUYDULQJ#GDW#JH0
VSUHNNHQ#WLMGHQV#GH#XLWYRHULQJ#YDQ#GH#VDQHULQJ#YDDN#PHHU#LQIRUPDWLH#RSOHYHUHQ#GDQ#SDSLHUHQ#GD0
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WDVWURPHQ/#GLH#RRN#QRJ#YDDN# WH# ODDW#EHVFKLNEDDU#NRPHQ/# OLMNW#KHW#ZHQVHOLMN#KHW#YHU]DPHOHQ#YDQ
GH]H#DDQYXOOHQGH#LQIRUPDWLH#WH#NRSSHOHQ#DDQ#HHQ#RS#WH#ULFKWHQ#HYDOXDWLHWHDP/#ELMYRRUEHHOG#YDQXLW
6.%# LQ# VDPHQZHUNLQJ#PHW# DGYLHVEXUHDXV# +LQKXUHQ# VSHFLDOLVWHQ,# HQ# XQLYHUVLWHLWHQ2KRJHVFKROHQ
+LQ]HW#VWXGHQWHQ#HQ#NHQQLV,1#'H#EHYRHJGH#JH]DJHQ#PRHWHQ#HHQ#EHURHS#NXQQHQ#GRHQ#RS#GH#LQ]HW
YDQ#GLW#HYDOXDWLHWHDP#W1E1Y1#GH#YDVWOHJJLQJ#YDQ#SUHVWDWLHV#YDQ# WHFKQLHNHQ#HQ#GH#EHVOXLWYRUPLQJV0
LQIRUPDWLH1#'H# LQ]HW# YDQ# HHQ# HYDOXDWLHWHDP#ZDDUERUJW# WHYHQV# HHQ# FRQWLQXH# YRRUWJDQJ# YDQ# KHW
HYDOXDWLHSURFHV#YDQXLW#KDDU#SULPDLUH#WDDNVWHOOLQJ1

0HGH#DOV#JHYROJ#YDQ#GH#UHFHQWH#EHOHLGVRQWZLNNHOLQJHQ#]DO#GH#DDQGDFKW#]LFK#LQ#GH#NRPHQGH#SHULR0
GH#PHW#QDPH#PRHWHQ# ULFKWHQ#RS#KHW# LQ#GH#SUDNWLMN#RS#EHWURXZEDUH#ZLM]H#NXQQHQ#YDVWVWHOOHQ#YDQ
KHW#RS#WHUPLMQ#EHUHLNHQ#YDQ#HHQ#VWDELHOH#HLQGVLWXDWLH#ELM#GH# LQ]HW#YDQ#EHSDDOGH#VDQHULQJVWHFKQLH0
NHQ/#0PHWKRGHQ#HQ#0SURFHVVHQ1

715# (YDOXDWLHIRUPDWV#RS#DOJHPHHQ#QLYHDX

9RRU#KHW#IRUPDW#YRRU#GH# LQIRUPDWLHYHU]DPHOLQJ#HQ#0YDVWOHJJLQJ#RS#KHW#DOJHPHQH#QLYHDX# LV#JHNR0
]HQ#YRRU#KHW#PHHVW#XLWJHEUHLGH#IRUPDW#RS#JHYDOVQLYHDX#+E15151F,/#DDQJHYXOG#PHW#HHQ#FKHFNOLVW#HQ
YUDJHQOLMVW1#'H#FKHFNOLVW# LV#WRHJHYRHJG#RS#DDQJHYHQ#YDQ#GH#GHHOQHPHUV#YDQ#GH#ZRUNVKRS#HQ#GH
NODQNERUGJURHS/#HQ#EHGRHOG#RP#YROOHGLJKHLG# LQ#GH#GHWDLOPDWLJH#NHQQLVYHUJDULQJ# WH#EHUHLNHQ1#'H
YUDJHQOLMVW#EHYDW#RSLQLsUHQGH#YUDJHQ#HQ#YUDJHQ#QDDU#GH#HUYDULQJHQ#WLMGHQV#GH#VDQHULQJ/#DVSHFWHQ
GLH# DQGHUV]LQV# QLHW# DDQ# GH# RUGH# ]RXGHQ# NRPHQ1#+HW# JHKHHO# YDQ# WRHOLFKWLQJ/# XLWJHEUHLG# IRUPDW/
FKHFNOLVW#HQ#YUDJHQOLMVW#ELHGHQ#YROGRHQGH#]HNHUKHLG#YRRU#HHQ#FRPSOHWH#YHU]DPHOLQJ#YDQ# LQIRUPD0
WLH#HQ#HUYDULQJHQ1

9RRU#GH#VLWXDWLHV#ZDDUYRRU# LQ#ELM]RQGHUH#RPVWDQGLJKHGHQ#JHNR]HQ#PRHW#ZRUGHQ#YRRU#PDDWZHUN0
RSORVVLQJHQ#LQ#GH#YRUP#YDQ#,%&0PDDWUHJHOHQ#PHW#+HHXZLJ#GXUHQGH,#QD]RUJ#LV#YRRU#KHW#DOJHPHQH
QLYHDX#RRN#HHQ#FKHFNOLVW#RQWZLNNHOG1
'RRU#KHW#ELM]RQGHUH#NDUDNWHU#YDQ#GH]H#RSORVVLQJHQ#+]HHU#VSHFLILHN#PDDWZHUN,#HQ#GH#GDDUPHH#VD0
PHQKDQJHQGH# LQIRUPDWLHEHKRHIWH#NDQ#HYHQWXHHO#RS#JHYDOVQLYHDX#DO#ZRUGHQ#EHVORWHQ#QLHW#XLW# WH
JDDQ#YDQ#KHW#YRRU#GH]H#VLWXDWLHV#RQWZLNNHOGH#IRUPDW#PDDU#YDQ#HHQ#DOJHPHQH#FKHFNOLVW#+ELMODJH#'=
ZHUNGRFXPHQW,#DDQ#GH#KDQG#ZDDUYDQ#GRRU#KHW#EHYRHJGH#JH]DJ#YRRU#HONH#VLWXDWLH#DI]RQGHUOLMN#NDQ
ZRUGHQ#QDJHJDDQ#ZHONH# LQIRUPDWLH# LQ#KHW#NDGHU#YDQ#GH#HYDOXDWLH#YDQ#KHW#EHWUHIIHQGH#JHYDO#YDQ
EHODQJ#ZRUGW#JHDFKW1
2QGHUVWDDQG#LV#DOV#YRRUEHHOG#HHQ#FKHFNOLVW#RSJHQRPHQ#YRRU#GH#WRHWV#RS#GH#LQIRUPDWLHEHKRHIWH#RS
DOJHPHHQ#QLYHDX#YRRU#,%&0VLWXDWLHV1
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&KHFNOLVW#,%&0VDQHULQJHQ#XLWJHEUHLG

'H#RQGHUVWDDQGH#FKHFNOLVW#LV#EHGRHOG#RP#QD#WH#JDDQ#RI#HQLJH#LQIRUPDWLH#YDQ#KHW#SURMHFW#LQ#GH#YRRUJDDQGH
WDEEODGHQ#RYHU#KHW#KRRIG#LV#JH]LHQ1
'H]H#LQIRUPDWLH#NDQ#DOV#HHQ#DSDUWH#ELMODJH#ZRUGHQ#DDQJHOHYHUG
%HGRHOG#ZRUGW#LQIRUPDWLH#YDQ#EHODQJ#YRRU#NHQQLVRQWZLNNHOLQJ/#VWDQGDDUGLVDWLH/#EHSDOLQJ#EHQRGLJGH#RQGHU0
]RHNVLQVSDQQLQJHQ/#YDVWOHJJLQJ#WRHSDVVLQJVJHELHGHQ#YDQ#WHFKQLHNHQ1

2QGHUGHHO ,QIRUPDWLH 2QGHUGHHO ,QIRUPDWLH
DDQZH]LJ" DDQZH]LJ"

%2'(023%28: 35(67$7,(6#7(&+1,(.(1
-#EHVFKULMYLQJ#JHODDJGKHLG R - WRHJHSDVWH#WHFKQLHNHQ#+SHU#ERGHPODDJ, R
-#GRRUODWHQGKHLG#ERGHPODJHQ R -#YHUZLMGHULQJVPHFKDQLVPHQ R
-#RUJDQLVFK#VWRIJHKDOWH#+S1ODDJ, R ##+LQGLHQ#DIZLMNHQG#YDQ#WHFKQLHN, R
-#NRUUHOYHUGHOLQJ#HQ#OXWXPJHKDOWH R -#YHUORRS#FRQFHQWUDWLHV/#GUXNNHQ/#VSDQQLQJ R
-#SRURVLWHLW R ##+SHU#PRQ1SXQW/#LQ#V\VWHHP, R
-#LM]HUJHKDOWH#RI#2;& R -#VDQHULQJVGRHOVWHOOLQJ R
-#QXWULsQWHQ#+&13, R -#PRQLWRULQJVZLM]H R
-#KHWHURJHQLWHLWHQ#DDQZH]LJ R -#IDVHULQJ R
-#REVWDNHOV2]DQGSDOHQ#DDQZH]LJ R -#WLMGVGXXU R

-#JOREDOH#GLPHQVLRQHULQJ#V\VWHHP R
*(2+<'52/2*,6&+(#$63(&7(1 ##+DIPHWLQJHQ/#GHELHWHQ/#GLHSWHQ#HWF1, R
- JHRK\GURORJLVFKH#VFKHPDWLVDWLH R -#YHUEUXLNHQ#+HQHUJLH/#VXEVWUDDW/#]XXUVWRI, R
- JURQGZDWHUVWDQGHQ R -#UHVWVWURPHQ R
- JURQGZDWHUVWURPLQJVSDWURQHQ R -#XLWJHYRHUGH#+SLORW0,WHVWHQ R
-#VHL]RHQVIOXFWXDWLHV R -#VWDWLRQDLUH#SOXLP" R
- JURQGZDWHUVWURPLQJVVQHOKHGHQ R ##+PHHWPHWKRGH/#SXQWHQ/#PRGHOOHULQJ/ R
-#RSSHUYODNWHZDWHU#HQ#SHLOHQ R ##EURQEHVFKRXZLQJ/#YDVWOHJJLQJ#HQ#ERUJLQJ, R
-#JURQGZDWHURQWWUHNNLQJHQ#RPJHYLQJ R
-#DIZLMNLQJHQ#LQ#KHW#YHUOHGHQ R

*521'0(&+$1,&$ .(11,6217:,..(/,1*
-#VRQGHHUJHJHYHQV#+FRQXVZHHUVWDQG/ R -#QLHXZH2LQQRYDWLHYH#WHFKQLHNHQ" R
###ZULMYLQJVJHWDO, ý -#QLHXZH#WHFKQLHNWRHSDVVLQJ" R
-#]HWWLQJVSDUDPHWHUV#+VDPHQGUXNNLQJV0 R -#QLHXZH#PHHWPHWKRGHQ" R
###FRQVWDQWH/#YROXPHJHZLFKWHQ, -#QLHXZH#EHOHLGLQWHUSUHWDWLH R
-#DDQZH]LJKHLG#YDQ#KHWHURJHQLWHLWHQ R -#ELM]RQGHUH#SUDNWLMNLQSDVVLQJ R
-#SRURVLWHLW/#NRUUHOJUDGHULQJ R -#QLHXZH#FRPELQDWLH#YDQ#WHFKQLHNHQ R

-#QLHXZH#XLWYRHULQJVYRUPHQ R
*(2&+(0,(#+JURQGZDWHU, -#ULVLFR0HYDOXDWLH2EHVFKRXZLQJ R
-#S+ R -#Q1#]XLYHULQJ2UHLQLJLQJ R
-#UHGR[SRWHQWLDDO R -#Q1#SURFHV#+EY1#0LFUR0ELRORJLVFK, R
-#QLWUDDWJHKDOWH R -#Q1#VXEVWUDDW R
-#LM]HUJHKDOWH R HWF1 R
-#PHWKDDQJHKDOWH R
-#VWLNVWRI#HQ#IRVIDDWJHKDOWHQ R 1250$/,6$7,(#67$1'$$5',6$7,(
- VXOIDDWJHKDOWH R -#GLPHQVLRQHULQJVJURQGVODJHQ R
-#UHGR[0FRQGLWLHV R ##+ILOWHURQWZHUS/#GHELHWHQ/#]XLYHULQJ#HWF1, ý
-#RSJHORVW#NRROVWRI R -#WRHVODJVWRIIHQ#HQ#YHUEUXLN R
-#ZDWHUVWRI R -#YHUVSUHLGLQJ2VWDWLRQDLULWHLW R
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%(6/8,79250,1*#1,(8:(#6$1(5,1*(19(52175(,1,*,1*6,78$7,(
-#VDQHULQJVUHVXOWDDW2HIIHFWLYLWHLW R-#VRRUW#HQ#VDPHQVWHOOLQJ R

-#NRVWHQ-#DDQZH]LJKHLG#HQ#DDUG#SXXU#SURGXFW R

-#JHEUXLNVJHPDN/#RYHUODVW/#LQSDVEDDUKHLG R-#ORFDWLH#HQ#YHUEUHLGLQJ#YHURQWUHLQLJLQJ R

-#HIIHFWHQ#RPJHYLQJ-#RQGHUVFKHLG#EURQ0SOXLP R

##+YHUGURJLQJ/#HPLVVLHV/#YHUVSUHLGLQJ/#JHOXLG, R-#DIEUDDNSURGXFWHQ2LQWHUPHGLDLUHQ R

-#GXXU]DDPKHLG2#UREXXVWKHLG R-#YHUORRS#VDPHQVWHOOLQJ2FRPSRVLWLH
-#YHUVSUHLGLQJVVQHOKHLG#+VWDELHO#M2Q, R

%(12',*'(#21'(5=2(.6,163$11,1*(1-#RXGHUGRP#YHURQWUHLQLJLQJ R

-#HYDOXDWLH#DDQWDO#XLWJHYRHUGH#ERULQJHQ R

-#HYDOXDWLH#EHVFKLNEDUH#JURQGZDWHUVWDQGV0 R

###PHWLQJHQ#+PHHWSHULRGH#YROGRHQGH#", ý

-#UHSUHVHQWDWLYLWHLW#XLWJHYRHUGH#YHOGSURHYHQ R

(,*(16&+$33(1#9(52175(,1,*,1*
-#VRRUWHOLMN#JHZLFKW R

-#GDPSVSDQQLQJ/#RSORVEDDUKHLG/#+HQU\FRI1 R
-#YLVFRVLWHLW R

-#DIEUHHNEDDUKHLG#DHURRE2DQDHURRE R

-#WRHWVLQJVZDDUGHQ/#QRUPHQ R

-#YHUGHOLQJVFRHIILFLHQW#RFWDQRO2ZDWHU R

-#I\VLVFKH#SDUDPHWHUV R

-#DDQWDVWLQJVSRWHQWLHHO#VWRIIHQ R

20*(9,1*6)$&725(1
-#ERGHPEHVFKHUPLQJVJHELHGHQ R

-#]HWWLQJVJHYRHOLJKHLG> R

-#QDEXULJH#YHURQWUHLQLJLQJHQ R

-#JURQGZDWHURQWWUHNNLQJHQ R

-#RYHUDOVW#RPZRQHQGHQ R

-#DDQZH]LJKHLG#NDEHOV#HQ#OHLGLQJHQ R

-#EHUHLNEDDUKHLG#ORFDWLH R

%2'(0*(%58,.#++8,',*,
-#DDQZH]LJKHLG#IXQGHULQJHQ/#NHOGHUV R

-#EHVFKLNEDUH#ZHUNUXLPWH#HQ#0KRRJWH R

-#DDUGH#HQ#FRQGLWLH#EHERXZLQJ R

-#ULVLFR#RS#]ZHUIVWURPHQ R

%2'(0*(%58,.#+72(.2067,*,
-#HLVHQ#YDQXLW#KHULQULFKWLQJ R

-#JHZHQVWH#PDDLYHOGKRRJWH R

-#WRHNRPVWLJH#IXQGHULQJVVLWXDWLH R

-#GRRUYRHU#NDEHOV#HQ#OHLGLQJHQ R

-#WH#YHUZDFKWHQ#H[WUD#ERYHQEHODVWLQJ R

-#PD[LPDDO#WRHODDWEDUH#VWLMJKRRJWH R

##YHUODJLQJ
-#HLVHQ#W1D1Y1#RQWWUHNNLQJV0#HQ#LQILOWUDWLH0 R

##PLGGHOHQ

R

R

2QGHUGHHO ,QIRUPDWLH
DDQZH]LJ"

2QGHUGHHO ,QIRUPDWLH
DDQZH]LJ"



4:

+22)'678.#8

02'(//(1#9225#'$7$9(5:(5.,1*66758&7885#(1
5$1'9225:$$5'(1#'$7$%(+((5

814# 'UDDJYODN#YRRU#GDWDYHU]DPHOLQJ

,Q#GH#LQYHQWDULVDWLHIDVH#YDQ#GLW#SURMHFW#LV#ELQQHQ#KHW#XLWYRHULQJVWHDP#HQ#KHW#FRQVRUWLXP#DDQGDFKW
EHVWHHG#DDQ#GH#KDDOEDDUKHLGVIDFWRUHQ#YRRU#KHW#JHEUXLN#YDQ#JHVWDQGDDUGLVHHUGH#HYDOXDWLHIRUPDWV
RS#JHYDOVQLYHDX#HQ#WRHSDVVLQJ#HUYDQ#ELQQHQ#HHQ#RS#WH#]HWWHQ#+SURYLQFLDOH,#GDWDEDQN1
'H#EHODQJULMNVWH#UHVXOWDWHQ#XLW#GH]H#EHVFKRXZLQJHQ/#HQ#GH#WRHWVLQJ#HUYDQ#ELM#EHWURNNHQHQ/#]LMQ#GDW
GH#KDDOEDDUKHLG#LQ#YHUEDQG#PHW#KHW#YHUNULMJHQ#YDQ#HHQ#YROGRHQGH#EUHHG#GUDDJYODN# LQ#EHODQJULMNH
PDWH#]DO#ZRUGHQ#EHSDDOG#GRRU=
0# 'H#PHHUZDDUGH#HUYDQ# WHQ#RS]LFKWH#YDQ#GH#KXLGLJH# LQ#JHEUXLN#]LMQGH# *HLJHQ*# OLMVWHQ#PHW#DDQ0

GDFKWVSXQWHQ1#+LHUELM#ZRUGW#JHGDFKW#DDQ#GH#HYHQWXHHO#H[WUD# LQIRUPDWLH#GLH#NDQ#ZRUGHQ#JHOH0
YHUG/#GH#JHVWUXFWXUHHUGKHLG# LQ#GH# LQIRUPDWLHWRHOHYHULQJ/#GH#EHVSDULQJHQ# LQ# WLMG#HQ#NRVWHQ#ELM
WRHOHYHULQJ#HQ#EHRRUGHOLQJ#YDQ#GH# LQIRUPDWLH/#GH#NRSSHOLQJ#PHW#DQGHUH# LQIRUPDWLHGUDJHUV#HQ
GH#PRJHOLMNKHLG#RP#ELM#GH#EHRRUGHOLQJ#VQHO#HQ#JHULFKW#WH#NXQQHQ#VSHFLILFHUHQ>

0# 'H#ZLM]H#ZDDURS#HQ#GH#SODDWV#ZDDU#GH#YHUDQWZRRUGHOLMNKHLG#YRRU#KHW#EHKHHU#NRPW#WH#OLJJHQ>
0# 'H#VWUXFWXXU#YDQ#GH#GDWDEDQN#LQ#UHODWLH#WRW#DQGHUH#LQ#JHEUXLN]LMQGH#LQIRUPDWLHV\VWHPHQ>
0# 'H#EHQRGLJGH#NHQQLV#HQ#HUYDULQJ#RP#WH#NXQQHQ#ZHUNHQ#ELQQHQ#GH#VWUXFWXXU#YDQ#GDWDYHUZHU0

NLQJ>
0# 'H#EHQRGLJGH#LQVSDQQLQJHQ#YRRU#GH#LPSOHPHQWDWLH#YDQ#HHQ#GHUJHOLMN#V\VWHHP>
0# 'H#EHQRGLJGH#WLMG#LQ#GH#RSHUDWLRQHOH#IDVH#YRRU#GH#LQYRHU#YDQ#JHJHYHQV#LQ#GH#GDWDEDQN#HQ#KHW

EHKHHU#HUYDQ>
0# 'H#JHEUXLNVYULHQGHOLMNKHLG#YDQ#KHW#V\VWHHP>
0# 'H#*ZLO*#YDQ# LQLWLDWLHIQHPHUV#YDQ#VDQHULQJHQ#RP# LQIRUPDWLH#RS#GH#YHUODQJGH#ZLM]H#GLJLWDDO#DDQ

WH#OHYHUHQ>
0# 'H#EHQRGLJGH# ILQDQFLsOH# LQVSDQQLQJHQ#YRRU#KHW# LQYRHUHQ#HQ#RQGHUKRXGHQ#YDQ#HHQ#GHUJHOLMN

V\VWHHP>
0# 'H#]HNHUKHLG#GDW#DOOH#EHYRHJGH#JH]DJHQ#PHHGRHQ1

'H#UHVXOWDWHQ#YDQ#GH]H#EHVFKRXZLQJHQ#HQ#GH#WRHWVLQJ#HUYDQ#ELM#EHWURNNHQHQ#]LMQ#JHEUXLNW#RP#HHQ
DDQWDO#HLVHQ#WH#IRUPXOHUHQ#ZDDUDDQ#HQHU]LMGV#GH#IRUPDWV#PRHWHQ#YROGRHQ#HQ#DQGHU]LMGV#GH#GDWD0
YHUZHUNLQJVVWUXFWXXU1

815# 8LWJDQJVSXQWHQ#YRRU#GH#GDWDYHUZHUNLQJVVWUXFWXXU

$DQ#GH#RS]HW#YDQ#HHQ#VWUXFWXXU# WHQ#EHKRHYH#YDQ#GH#RSVODJ#HQ#YHUZHUNLQJ#YDQ# LQIRUPDWLH#XLW#GH
HYDOXDWLHIRUPDWV#RS#JHYDOVQLYHDX#]LMQ#GH#YROJHQGH#HLVHQ#JHVWHOG=
0# KHW#PRGHO#PRHW#JHEUXLNVYULHQGHOLMN#]LMQ>
0# KHW#PRGHO#PRHW#]R#HHQYRXGLJ#PRJHOLMN#YDQ#RS]HW#]LMQ>
0# KHW#PRGHO# GLHQW# YROGRHQGH# IOH[LEHO# WH# ]LMQ# RP# RRN# DIZLMNHQGH# LQIRUPDWLHVWURPHQ# WH# NXQQHQ

YHUZHUNHQ>
0# KHW#PRGHO#PRHW#ELM#YRRUNHXU#DDQVOXLWHQ#ELM#EHVWDDQGH#RI# LQ#RQWZLNNHOLQJ#]LMQGH#GDWDV\VWHPHQ

ELQQHQ#GH#SURYLQFLHV>
0# KHW#PRGHO#PRHW#NXQQHQ#ZRUGHQ#JHNRSSHOG#DDQ#UHOHYDQWH#DQGHUH#GDWDV\VWHPHQ>
0# KHW#PRGHO#PRHW#YHUWURXZHOLMNH#LQIRUPDWLH#NXQQHQ#DIVFKHUPHQ>
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0# KHW#PRGHO#PRHW#RS#HHQYRXGLJH#ZLM]H#NXQQHQ#ZRUGHQ#JHNRSSHOG#DDQ#HHQ# ODQGHOLMN# WH#RQWZLN0
NHOHQ#GDWDEDQN# YRRU# LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX# +GRRUYHUWDOLQJVPRJHOLMNKHGHQ# YDQ# SUR0
YLQFLDDO#QDDU#ODQGHOLMN#HQ#YLVD#YHUVD,>

0# GH#LQYHVWHULQJVNRVWHQ#+]RZHO#DDQVFKDI#DOV#LPSOHPHQWDWLH,#PRHWHQ#EHSHUNW#]LMQ1

,Q#GH#ILJXUHQ#6#HQ#7#LV#WHU#JHGDFKWHYRUPLQJ#PHGH#RS#EDVLV#YDQ#GH#GLVFXVVLH#ELQQHQ#KHW#FRQVRUWL0
XP#HHQ#RS]HW#YRRU#GH#YRUPJHYLQJ#YDQ#HHQ#GDWDYHUZHUNLQJVVWUXFWXXU#JHJHYHQ1#+LHUELM# LV# LQ#KHW
YHUOHQJGH#YDQ#GH#RS]HW#LQ#WDEHO#4#]HHU#QDXZ#DDQJHVORWHQ#ELM#GH#UHVXOWDWHQ#YDQ#GH#EHOHLGVYHUQLHX0
ZLQJ#ERGHPVDQHULQJ1#0HW#GH]H#RS]HW#ZRUGW#GH#JHEUXLNHU#DOV#KHW#ZDUH#ELM#GH#KDQG#JHQRPHQ#HQ#YLD
HHQ#DDQWDO#EHVOLVSXQWHQ#QDDU#KHW# MXLVWH# IRUPDW#JHOHLG1#(U#ZRUGW#XLWHLQGHOLMN#HHQ# IRUPDW#JHVHOHF0
WHHUG#GDW#YDQ#EHODQJ# LV#YRRU#KHW#EHWUHIIHQGH#JHYDO1# ,QJHYXOGH# IRUPDWV#ZRUGHQ#RS#GH]HOIGH#ZLM]H
JHUXEULFHHUG/#ZDDUELM#GH#LQIRUPDWLH#HYHQWXHHO#QD#HHQ#YHUGHUH#*FDWHJRULVHULQJ*#ZRUGW#RSJHVODJHQ1

'H#ZHUNLQJ#YRRU#GH#VHOHFWLH#YDQ#HHQ#IRUPDW#LV#DOV#YROJW=
0# ,Q#HHUVWH# LQVWDQWLH#PRHW#ZRUGHQ#DDQJHJHYHQ# KHW# W\SH# VDQHULQJ/#ZDDUDDQ# HHQ# YHUYROJYUDDJ

NDQ#ZRUGHQ#JHNRSSHOG1#,QGLHQ#ELMYRRUEHHOG#ZRUGW#DDQJHNOLNW#RS#VWDQGDDUGDDQSDN#+]LH#ILJXXU#6,
GDQ#]LMQ#RS#HHQ#YHUYROJVFKHUP#GH#YHUVFKLOOHQGH#PRJHOLMNKHGHQ#KLHUYRRU#WH#]LHQ#+UHVXOWDDW#%H0
YHUSURMHFW#$9,>

0# %LM#HHQ#NHX]H#YRRU#HHQ#YDQ#GH#PRJHOLMNKHGHQ#ZDDU#KHW#JHYDO#RS#EHWUHNNLQJ#KHHIW#YROJW#HHQ
GHUGH#VFKHUP#PHW#GH#PRJHOLMNKHGHQ#ZDDURS#KHW#JHYDO# LV#JHWRHWVW#ELM#GH#EHVFKLNNLQJ#YHUOH0
QLQJ>

0# ,QGLHQ#KHW#JDDW#RP#HHQ#VWDQGDDUGRSORVVLQJ#GDQ#NDQ#ZRUGHQ#YROVWDDQ#PHW#HHQ#PHOGLQJ1#,Q#HHQ
GHUGH#VFKHUP#ZRUGHQ#GDQ#DXWRPDWLVFK#GH#YLHU#VLWXDWLHV#ZDDURS#GH#PHOGLQJ#YDQ# WRHSDVVLQJ
NDQ#]LMQ#JHWRRQG/#ZDDUXLW#NDQ#ZRUGHQ#JHNR]HQ1#(ON#YDQ#GH]H#VLWXDWLHV#NHQQHQ#HHQ#HLJHQ# LQ0
IRUPDWLHEHKRHIWH#YRRU#ZDW#EHWUHIW#GH#WRHWVLQJ#HQ#EHVOXLWYRUPLQJ#GRRU#KHW#EHYRHJGH#JH]DJ1#1D
NHX]H#YRRU#HHQ#YDQ#GH#YLHU#VLWXDWLHV#ZRUGW#HHQ#VFKHUP#JHWRRQG#PHW#YDQXLW#YHUVFKLOOHQGH# LQ0
YDOVKRHNHQ#GH#PRJHOLMNH# LQIRUPDWLHEHKRHIWHQ1#$OV#HHUVWH#EHWUHIW#GLW#GH# LQIRUPDWLHEHKRHIWH#RS
JHYDOVQLYHDX#WHQ#EHKRHYH#YDQ#GH#EHVOXLWYRUPLQJ1#9HUYROJHQV#NDQ#GH#ORFDWLH#ZRUGHQ#JHFKHFNW
RS#HHQ#DDQWDO# FULWHULD#RP# WH#EHSDOHQ#RI# VSUDNH# LV# YDQ#HHQ#DDQYXOOHQGH# LQIRUPDWLHEHKRHIWH/
ELMY1#YDQXLW#GH#ZHQV#RP#RS#GH#EHWUHIIHQGH#ORFDWLH#WRHJHSDVWH#WHFKQLHNHQ#WH#VWDQGDDUGLVHUHQ>

0# $OV#VSUDNH#LV#YDQ#HHQ#PDDWZHUN#DDQSDN/#GDQ#YROJHQ#DQGHUH#W\SHQ#VFKHUPHQ#+]LH#ILJXXU#7,#JH0
ULFKW#RS#GH#GXXU#YDQ#GH#VDQHULQJ#+NRUW#RI# ODQJORSHQG,/#GH#ZLM]H#YDQ#EHVFKLNNLQJYHUOHQLQJ#+RS
GRHOQLYHDX#RI#RS#PLGGHOQLYHDX,#HQ#YHUYROJHQV#RS#GH#DDQSDN#]HOI#+ERYHQJURQG/#RQGHUJURQG#RI
EHLGHQ# H1G1,1# DOV# ODDWVWH# ZRUGW# GDQ# ZHHU# HHQ# VFKHUP# JHWRRQG# RYHUHHQNRPVWLJ# KHW# ODDWVWH
VFKHUP#YDQ#ILJXXU#6#HFKWHU#PHW#DQGHUH#RQGHUOLJJHQGH#IRUPDWV#WHQ#DDQ]LHQ#YDQ#GH#VSHFLILHNH
LQIRUPDWLHEHKRHIWH1

'RRU#YDQXLW#HHQ#GHUJHOLMN#PHQX#WH#ZHUNHQ#ZRUGW#XLWHLQGHOLMN#VWHHGV#PDDU#ppQ#IRUPDW#JHVHOHFWHHUG
HQ#JHWRRQG#GLH#YRRU#KHW#EHWUHIIHQGH#JHYDO#YDQ#EHODQJ#LV1#$OOH#RYHULJH#IRUPDWV#EOLMYHQ#EXLWHQ#EHHOG1
5HHGV#YRRU#GH#VDQHULQJ# +ELMYRRUEHHOG#ELM#RSVWHOOLQJ2LQGLHQLQJ#VDQHULQJVSODQ,#NDQ#KHW#EHWUHIIHQGH
IRUPDW#DO#DDQ#GH#LQLWLDWLHIQHPHU#WHU#EHVFKLNNLQJ#ZRUGHQ#JHVWHOG/#]RGDW#GH]H#YURHJWLMGLJ#ZHHW#ZHONH
LQIRUPDWLH#ELM#GH#HYDOXDWLH#PRHW#ZRUGHQ#YHUVWUHNW1

$DQ#GH#RS]HW#YDQ#HHQ#VWUXFWXXU#WHQ#EHKRHYH#YDQ#GH#RSVODJ#HQ#YHUZHUNLQJ#YDQ#VSHFLILHNH#LQIRUPD0
WLH#RS#DOJHPHHQ#QLYHDX#ZRUGHQ#RS#KRRIGOLMQHQ#GH]HOIGH#HLVHQ#JHVWHOG#DOV#DDQ#GLH#RS#JHYDOVQLYHDX
DDQJH]LHQ#KHW# WH#NRSSHOHQ#V\VWHPHQ#EHWUHIIHQ#GLH# LQIRUPDWLH#PRHWHQ#NXQQHQ#XLWZLVVHOHQ1#'DDU0
QDDVW#PRHW#ELM#GH#RS]HW#UHNHQLQJ#ZRUGHQ#JHKRXGHQ#PHW#RS#GDW#PRPHQW#ORSHQGH#SURMHFWHQ#RI#RQW0
ZLNNHOLQJHQ#YDQ#GH#WRHNRPVWLJH#EHKHHUVRUJDQLVDWLH1



4<

)LJ1#61 3ULQFLSHPRJHOLMNKHLG#GDWD#RSVODJ#+YRRUEHHOG#4,1

VWDQGDDUGDDQSDN

PDDWZHUN

JHELHGVJHULFKW
PDDWZHUN

]RHN KHOS

VWDQGDDUGRSORVVLQJ

VWDQGDDUGEHQDGHULQJ

IRUPDW#EHVOXLWYRUPLQJ2
WRHWVLQJ#RS#JHYDOVQLYHDX

DDQYXOOHQGH#LQIRUPDWLH#RS
DOJHPHHQ#QLYHDX=
x# SUHVWDWLHV#WHFKQLHNHQ
x# NHQQLVRQWZLNNHOLQJ
x# VWDQGDDUGLVDWLH

DDQYXOOHQGH#LQIRUPDWLH#D1J1Y1
RPVWDQGLJKHGHQ

DDQYXOOHQGH#LQIRUPDWLH
YDQXLW#]RUJ#+UHJLVWUDWLH/#PRQL1,

PHOGHQ

###### YHUSODDWVLQJ#HUQVWLJ
YHURQWUHLQLJGH
JURQG2JURQGZDWHU

#### OHHIODDJ

#### YROOHGLJH#YHUZLMGHULQJ#
JURQGZDWHUYHURQWUHLQLJLQJ

## JHwQWHJUHHUG#JURQG#HQ
JURQGZDWHU
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)LJ1#71 3ULQFLSHPRJHOLMNKHLG#GDWD#RSVODJ#+YRRUEHHOG#5,1

VWDQGDDUGDDQSDN

PDDWZHUN

JHELHGVJHULFKW
PDDWZHUN

]RHN KHOS

NRUWORSHQG

ODQJORSHQG

IRUPDW#EHVOXLWYRUPLQJ2
WRHWVLQJ#RS#JHYDOVQLYHDX

DDQYXOOHQGH#LQIRUPDWLH#RS
DOJHPHHQ#QLYHDX=
x# SUHVWDWLHV#WHFKQLHNHQ
x# NHQQLVRQWZLNNHOLQJ
x# VWDQGDDUGLVDWLH

DDQYXOOHQGH#LQIRUPDWLH#D1J1Y1
RPVWDQGLJKHGHQ

DDQYXOOHQGH#LQIRUPDWLH
YDQXLW#]RUJ#+UHJLVWUDWLH/#PRQL1,

EHVFKLNNLQJ#RS#GRHOQLYHDX

EHVFKLNNLQJ#RS#PLGGHOQLYHDX

JURQG

WXVVHQ#HYDOXDWLH
JURQGZDWHU

JHwQWHJUHHUG#JURQG#HQ
JURQGZDWHU#PHW
HLQGHYDOXDWLH
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816# 5DQGYRRUZDDUGHQ#WHQ#DDQ]LHQ#YDQ#KHW#EHKHHU#YDQ#GH#GDWDEDQN

,Q#GH#SURMHFWGHILQLWLHIDVH# LV#DDQGDFKW#EHVWHHG#DDQ#GH#UDQGYRRUZDDUGHQ#GLH#DDQ#HHQ# WRHNRPVWLJH
EHKHHURUJDQLVDWLH#PRHWHQ#ZRUGHQ#JHVWHOG#HQ# ]LMQ/#PHW#GH#KDDOEDDUKHLGVIDFWRUHQ# LQ# KHW# DFKWHU0
KRRIG/#GH#FRQGLWLHV#EHSDDOG#GLH#QRGLJ#]LMQ#YRRU#HHQ#JRHG#EHKHHU1

2P#WH#NRPHQ#WRW#HHQ#JRHG#EHKHHU#PRHW#DDQ#GH#YROJHQGH#FRQGLWLHV#ZRUGHQ#YROGDDQ=
0# HU#PRHW#RQGHUVFKHLG#ZRUGHQ#JHPDDNW# LQ#KHW#JHQHUHUHQ#HQ#EHKHUHQ#YDQ# LQIRUPDWLH#EHQRGLJG

YRRU#GH#EHRRUGHOLQJ#YDQ#KHW#VDQHULQJVUHVXOWDDW#RS#JHYDOVQLYHDX#HQ#VSHFLILHNH# LQIRUPDWLH#YDQ
EHODQJ#RS#HHQ#PHHU#DOJHPHHQ#QLYHDX1#(U#PRHW#GXV#ZRUGHQ#XLWJHJDDQ#YDQ# WZHH# W\SHQ#GDWD0
EDQNHQ>

0# LQIRUPDWLH#WXVVHQ#GH#WZHH#GDWDEDQNHQ#PRHW#YULM#XLWZLVVHOEDDU#]LMQ>
0# DDQVOXLWLQJ#ELM#KHW# LQ#RQWZLNNHOLQJ#]LMQGH# LQIRUPDWLHV\VWHHP#*ORELV# LV#HVVHQWLHHO#YRRU#KHW#EH0

KHHU#YDQ#LQIRUPDWLH#RS#JHYDOVQLYHDX>
0# GH#YHUODQJGH# LQIRUPDWLH#RS#JHYDOVQLYHDX#PRHW#GRRU#DOOH#SDUWLMHQ#KHUNHQG#HQ#DOV#]RGDQLJ#HU0

NHQG#ZRUGHQ#DOV#EHODQJULMN/#F1T1#QXWWLJ#RP#WRW#EHRRUGHOLQJ#HQ#YDVWVWHOOLQJ#YDQ#KHW#VDQHULQJVUH0
VXOWDDW#WH#NRPHQ>

0# HU#PRHW#HHQ#DSDUWH# *GHVNXQGLJH*# ODQGHOLMN#RSHUHUHQGH#RUJDQLVDWLH#ZRUGHQ#EHODVW#PHW#KHW#EH0
KHHU#YDQ#GH#PHHU#VSHFLILHNH#LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX1#+LHUELM#NDQ#ZRUGHQ#JHGDFKW#DDQ
GH#6.%>

0# GH#YHUODQJGH# LQIRUPDWLH#RS#PHHU#DOJHPHHQ#QLYHDX#PRHW#JH]LHQ#ZRUGHQ#DOV#QXWWLJ#ELQQHQ#KHW
NDGHU#ZDDUYRRU#KHW#ZRUGW#JHYUDDJG>

0# GH# LQIRUPDWLH#PRHW# *VSRQWDDQ*#ZRUGHQ#DDQJHOHYHUG#GRRU#GH# LQLWLDWLHIQHPHUV#YDQ#VDQHULQJHQ1
2S#JHYDOVQLYHDX#ZHUNW#GH# YHUSOLFKWLQJ#RP# WH# NRPHQ# WRW# EHVFKLNNLQJYHUOHQLQJ# RS# KHW# VDQH0
ULQJVUHVXOWDDW#VWHUN# LQ#KHW#YRRUGHHO#YRRU#KHW#JHULFKW#HYDOXHUHQ#RS#JHYDOVQLYHDX/#RPGDW#GDDU0
PHH# WDDNVWHOOHQG# WH#ZHUN#JHJDDQ#NDQ#ZRUGHQ#QDDU#GH# LQLWLDWLHIQHPHU#YDQ#HHQ#VDQHULQJ1#2S
DOJHPHHQ# QLYHDX# ]DO# QDDU# YHUZDFKWLQJ# PRHWHQ# ZRUGHQ# JHZHUNW# DDQ# EHSDDOGH# EHORQLQJV0
VWUXFWXUHQ#GLH# LQ#YHUKRXGLQJ#VWDDQ# WRW#GH# LQVSDQQLQJHQ#RP#RYHU#GH# YHUODQJGH# LQIRUPDWLH# WH
NXQQHQ#EHVFKLNNHQ>

0# GRRUGDW#LQ#GH#WRHNRPVW#ZDDUVFKLMQOLMN#VSUDNH#]DO#]LMQ#YDQ#HHQ#YHUSOLFKWLQJ#RP#WRW#EHVFKLNNLQJ0
YHUOHQLQJ#RS#KHW#HYDOXDWLHUDSSRUW# WH#NRPHQ/# LV#KHW# ORJLVFK#RP#KHW#HYDOXDWLHUDSSRUW#HHQ#PHHU
JHQHULHN#NDUDNWHU# WH#JHYHQ1#9RRU#]RYHU#QRJ#QLHW#VSRQWDDQ#ELM#GLW# LQLWLDWLHI#ZRUGW#DDQJHKDDNW
]RXGHQ#GH#EHYRHJGH#JH]DJHQ#KLHUWRH#GULQJHQG#JHDGYLVHHUG#PRHWHQ#ZRUGHQ1

7HQ#DDQ]LHQ#YDQ#GH#HLVHQ#DDQ#HHQ#EHKHHURUJDQLVDWLH# WH#VWHOOHQ#]LMQ#GH#YROJHQGH#DVSHFWHQ#QDDU
YRUHQ#JHNRPHQ=
0# HU#PRHW#EHUHLGKHLG#]LMQ#ELM#GH#EHYRHJGH#JH]DJHQ#RP#FRQWUROH#HQ#KDQGKDYLQJ#VHULHXV#YRUP#WH

JHYHQ>
0# GH#YHUDQWZRRUGHOLMNKHLG#YRRU#KHW#EHKHHU#YDQ#HHQ#LQIRUPDWLHV\VWHHP#PRHW/#]RYHU#KHW#JDDW#RP

LQIRUPDWLH# WHU# WRHWVLQJ# HQ# EHRRUGHOLQJ# YDQ# KHW# VDQHULQJVUHVXOWDDW/# NRPHQ# WH# OLJJHQ# ELM# KHW
GDDUPHH#EHODVWH#EHYRHJGH#JH]DJ>

0# ELQQHQ#KHW#EHVFKLNNLQJYHUOHQHQG#EHYRHJGH#JH]DJ#PRHW#ppQ#SHUVRRQ/#PHW# YROGRHQGH#PDQ0
GDDW#+ELM#YRRUNHXU#XLW#KHW#PDQDJHPHQW,#ZRUGHQ#DDQJHZH]HQ#GLH#GH#RYHUDOO#YHUDQWZRRUGHOLMN0
KHLG#KHHIW#YRRU#KHW#EHKHHU#YDQ#KHW#V\VWHHP>

0# GH#GDWDEDQN#PRHW#GRRU#DOOH#SURMHFWOHLGHUV# +GDDUWRH# IRUPHHO#JHPDFKWLJG,#YDQ# LQIRUPDWLH#NXQ0
QHQ#ZRUGHQ#YRRU]LHQ>

0# GH#SURMHFWOHLGHUV#PRHWHQ#HHQ# LQKRXGHOLMNH#YHUDQWZRRUGHOLMNKHLG#NULMJHQ#YRRU#GH# LQIRUPDWLH# LQ
GH#GDWDEDQN#YRRU#GH#HLJHQ#SURMHFWHQ>

0# GH#YHUDQWZRRUGHOLMNKHLG#YRRU#KHW#EHKHHU#YDQ#HHQ#FHQWUDOH# ODQGHOLMNH#GDWDEDQN#PRHW#ELM#YRRU0
NHXU#NRPHQ# WH# OLJJHQ#ELM#HHQ#RUJDQLVDWLH#ZHUN]DDP# LQ#KHW#YHOG#YDQ#GH#NHQQLVLQIUDVWUXFWXXU/
GXV#RQGHUEUHQJHQ#ELM#HHQ#EHVWDDQGH#RUJDQLVDWLH>
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0# GH#EHGRHOGH#EHKHHUWDDN#PRHW#LQ#YROGRHQGH#PDWH#DDQVOXLWHQ#ELM#GH#PLVVLH#YDQ#GH#EHWUHIIHQGH
RUJDQLVDWLH>

0# GH#RUJDQLVDWLH#GLH#GH]H# ODQGHOLMNH# WDDN#RS# ]LFK#JDDW#QHPHQ#PRHW#HHQ# UXLPH#PDWH# YDQ# EH0
NHQGKHLG#JHQLHWHQ#HQ#YHUWURXZHQ#YDQXLW#KHW#ZHUNYHOG>

0# HU#PRHW#ELM#GH#EHGRHOGH#RUJDQLVDWLH#YROGRHQGH#FDSDFLWHLW#HQ#GHVNXQGLJKHLG#DDQZH]LJ#]LMQ>
0# GH#ZHUNZLM]HQ#YDQ#GH#RUJDQLVDWLH#ZDDUELM#ZRUGW#DDQJHVORWHQ#PRHWHQ#RYHUHHQNRPHQ#PHW#GH

YHUODQJGH#ZHUNZLM]HQ#RP# LQYXOOLQJ# WH#NXQQHQ#JHYHQ#DDQ#GH#YRRU]LHQH# WDNHQ# +FRPPXQLFDWLHI
HQ#RSHQ#RP#LQIRUPDWLH#WH#YHUVWUHNNHQ,1

817# ,QEHGGLQJ#LQ#KHW#SURMHFW#*ORELV

,Q#RNWREHU# 4<<;#KHHIW#KHW#$ER#YDQ#KHW# ,32#HHQ#GHILQLWLHVWXGLH#JRHGJHNHXUG# YRRU#HHQ#QLHXZ# WH
RQWZLNNHOHQ#LQIRUPDWLHV\VWHHP/#*ORELV#+JHRJUDILVFK# ODQGHOLMN#RYHUKHLGVERGHPLQIRUPDWLHV\VWHHP,1
'LW#V\VWHHP#GLHQW#KHW#KXLGLJH#)LQDER#WH#YHUYDQJHQ#HQ#DDQ#WH#VOXLWHQ#ELM#GH#UHFHQWH#RQWZLNNHOLQJHQ
ELQQHQ#KHW#KXLGLJH#ERGHPVDQHULQJVEHOHLG1#$OV# YHUYROJ#RS#GH#GHILQLWLHVWXGLH# LV#PHGLR# 4<<<#DDQ
&0*#3XEOLF#6HFWRU#RSGUDFKW#YHUOHHQG#YRRU#KHW#RQWZLNNHOHQ#YDQ#HHQ#EDVLVRQWZHUS#YDQ#*ORELV1#'LW
EDVLVRQWZHUS#JDDW# LQ#GH#GHWDLOOHULQJ#HUYDQ#]RYHU#GDW#RS#EDVLV#GDDUYDQ# WRW# UHDOLVDWLH#YDQ#GH#YHU0
VFKLOOHQGH#RQGHUGHOHQ#YDQ#GLW#LQIRUPDWLHV\VWHHP#NDQ#ZRUGHQ#JHNRPHQ1#'H#UHDOLVDWLHIDVH#LV#RS#GLW
PRPHQW#LQ#JDQJ#JH]HW1#%LQQHQ#GH#SURYLQFLHV#LV#RS#GLW#PRPHQW#HHQ#UXLPH#PDWH#YDQ#EHUHLGKHLG#RP
KHW#V\VWHHP# WH#JDDQ# LPSOHPHQWHUHQ1# ,Q#GH# WRHNRPVW#NDQ#GH#JHEUXLNHUVJURHS#ZRUGHQ#XLWJHEUHLG
PHW#GH#YLHU#JURWH#JHPHHQWHQ#HQ#PRJHOLMN#RRN#GH#,690JHPHHQWHQ1

8LW#HHQ#QDGHUH#DQDO\VH#YDQ#*ORELV#EOLMNW#GDW#GLW#+PDQDJHPHQW0,LQIRUPDWLHV\VWHHP#RRN#]RX#NXQQHQ
ZRUGHQ#JHEUXLNW#YRRU#GH#YHUZHUNLQJ#YDQ#PHHU# LQKRXGHOLMNH# LQIRUPDWLH#YDQ#XLWJHYRHUGH#ERGHPVD0
QHULQJHQ1#*HFRQFOXGHHUG#ZRUGW#GDW#LQ#WHFKQLVFK#RS]LFKW#PRJHOLMNKHGHQ#DDQZH]LJ#OLMNHQ#WH#]LMQ#RP
KLHUELM#DDQVOXLWLQJ# WH#]RHNHQ1#*ORELV#]RX#GDDUWRH# LQ#GH# WRHNRPVW#PRHWHQ#ZRUGHQ#XLWJHEUHLG#PHW
HHQ#*(60PRGXOH#+*ORELV#(YDOXDWLH#6DQHULQJHQ,1
'H#JHYUDDJGH#DOJHPHQH#LQIRUPDWLH#LQ#GH#HYDOXDWLHIRUPDWV#PRHW#RYHUHHQNRPHQ#PHW#GH#LQ#RQWZLN0
NHOLQJ#]LMQGH#0LQLPDOH#'DWDVHW#ELQQHQ#*ORELV1#(U#ZRUGW#YDQXLW#JHJDDQ#GDW#GH]H# LQIRUPDWLH# LQ#GH
VDQHULQJVIDVH#DO#ELM#KHW#EHYRHJGH#JH]DJ#EHVFKLNEDDU# LV#+DDQJHOHYHUG#ELM#KHW#DDQPHOGHQ#YDQ#KHW
JHYDO/#KHW#YHU]RHN#WRW#EHVFKLNNLQJYHUOHQLQJ# *HUQVW#HQ#XUJHQWLH*/#GH#VDQHULQJVPHOGLQJ#RI#GH#VSHFL0
ILHNH#VDQHULQJVEHVFKLNNLQJ,1
(HQ#PRJHOLMNH#NRSSHOLQJ#ZRUGW#DOV#]HHU#SRVLWLHI#DDQJHPHUNW1#%HWURNNHQHQ#]LMQ#YDQ#PHQLQJ#GDW#HHQ
DI]RQGHUOLMN#V\VWHHP#QDDU#YHUZDFKWLQJ#ZHLQLJ#GUDDJYODN#]DO#NULMJHQ#RP#WH#ZRUGHQ#WRHJHSDVW1
,QEHGGLQJ#YDQ#KHW#RQGHUKDYLJH#SURMHFW#LQ#KHW#*ORELV#LPSOHPHQWDWLHWUDMHFW#ZRUGW#DOV#]HHU#GRHOPDWLJ
JH]LHQ# YDQXLW# KHW# EHKHHU# YDQ# GDWDYHUZHUNLQJ# HQ# ]DO# WHYHQV# LQ# ppQ# NODS# OHLGHQ# WRW# HHQ# VWHYLJ
GUDDJYODN1

,Q#IDVH#5#YDQ#GLW#6.%0SURMHFW#NDQ#GH#KDDOEDDUKHLG#YDQ#HHQ#UHFKWVWUHHNVH#NRSSHOLQJ#HQ2RI#LQWHJUD0
WLH#PHW#*ORELV#QDGHU#ZRUGHQ#RQGHU]RFKW#HQ#NDQ#WRW#KHW#RQWZHUS#YDQ#HHQ#GDWDRSVODJ#PRGXOH#ZRU0
GHQ#RYHUJHJDDQ1
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+22)'678.#9

&21&/86,(6

,Q#GLW#SURMHFW# LV#PHGH#RS#EDVLV#YDQ#GH#EHOHLGVRQWZLNNHOLQJHQ# URQG#ERGHPVDQHULQJ#RQGHUVFKHLG
JHPDDNW# LQ#PHHUGHUH# W\SHQ#JHYDOOHQ#YDQ#ERGHPYHURQWUHLQLJLQJ/#GLH#GRRU#HHQ#VSHFLILHNH#DDQSDN
+LQKRXGHOLMN,#RI#DIKDQGHOLQJ#+SURFHGXUHHO,#RRN#HON#RP#HHQ#DQGHU#W\SH#HYDOXDWLH#YUDJHQ1#'LW#RQGHU0
VFKHLG# KHHIW# GH# EDVLV# JHYRUPG# YRRU# GH# RQWZLNNHOLQJ# YDQ# YHUVFKLOOHQGH# W\SHQ# HYDOXDWLHIRUPDWV
YRRU#GH#YHUVODJOHJJLQJ#YDQ#GH#UHVXOWDWHQ#YDQ#XLWJHYRHUGH#VDQHULQJHQ1#+HW#JHPDDNWH#RQGHUVFKHLG
ZRUGW#EUHHG#JHGUDJHQ#GRRU#DOOH#DFWRUHQ#GLH#RS#HQLJHUOHL#ZLM]H#ELM#GLW#SURMHFW#]LMQ#EHWURNNHQ1
2S#EDVLV#YDQ#GH#JHYRHUGH#JHVSUHNNHQ/#GLVFXVVLHV#HQ#EHYLQGLQJHQ#WLMGHQV#GH#RQWZLNNHOLQJ#HQ#XLW0
ZHUNLQJ# YDQ# GH# IRUPDWV# HQ# GH# EUDLQVWRUPVHVVLHV# RYHU# GH# GDWDRSVODJ# HQ# 0YHUZHUNLQJVVWUXFWXXU
ZRUGHQ#LQ#GH#YRUP#YDQ#VWHOOLQJHQ#PHW#WRHOLFKWLQJ#GH#YROJHQGH#FRQFOXVLHV#JHWURNNHQ=

+HW# *HYDOXHUHQG# OHUHQ*# LV#HVVHQWLHHO#YRRU#GH#NZDOLWHLWV0#HQ# UHQGHPHQWVYHUEHWHULQJ# YDQ#GH
ERGHPVDQHULQJVRSHUDWLH
0# %LM#GH#XLWYRHULQJ#YDQ#GH#EHOHLGVYHUQLHXZLQJ#ERGHPVDQHULQJ#]DO#VWHHGV#YDNHU#VSUDNH#]LMQ#YDQ

LQ]HW#YDQ#H[WHQVLHYH#VDQHULQJVWHFKQLHNHQ/#GLH#RS# WHUPLMQ#PRHWHQ# OHLGHQ# WRW#KHW#EHUHLNHQ#YDQ
HHQ#VWDELHOH#HLQGVLWXDWLH1#+LHUELM#]LMQ#PRQLWRULQJ#HQ#HYDOXDWLH#YDQ#+WXVVHQ,UHVXOWDWHQ#HVVHQWLHHO
RP#GH#SUHVWDWLHV#YDQ#GH#LQJH]HWWH#WHFKQLHNHQ#HQ#KHW#+RS#WHUPLMQ,#EHUHLNHQ#YDQ#GH#VDQHULQJV0
GRHOVWHOOLQJ#WH#NXQQHQ#EHRRUGHOHQ>

0# 'RRU#EHWHU#JHEUXLN# WH#PDNHQ#YDQ#RSJHGDQH#HUYDULQJHQ#ELM#XLWJHYRHUGH#VDQHULQJHQ#NDQ#HHQ
VLJQLILFDQWH#NRVWHQEHVSDULQJ#YDQ#GH#ERGHPVDQHULQJVRSHUDWLH#ZRUGHQ#JHUHDOLVHHUG1#,Q#GH#KXL0
GLJH#ERGHPVDQHULQJVSUDNWLMN#ZRUGW# *KHW#ZLHO*#QRJ# WH#YDDN#RSQLHXZ#XLWJHYRQGHQ/#KHWJHHQ# WRW
RYHUERGLJH#LQYHVWHULQJHQ#OHLGW>

0# 'H#IRUPHOH#YDVWOHJJLQJ#LQ#GH#ZHW0#HQ#UHJHOJHYLQJ#+EHVFKLNNLQJ#RS#KHW#HYDOXDWLHUDSSRUW,#LV#QLHW
DOOHHQ#QRRG]DNHOLMN#YRRU#GH#NZDOLWHLWVYHUEHWHULQJ#HQ# WRHWVLQJ#YDQ#GH#XLWYRHULQJ#RS#JHYDOVQL0
YHDX/#PDDU#]DO#HU#RRN# WRH# OHLGHQ#GDW#KHW#HYDOXDWLHUDSSRUW#DDQ#VWDWXV#ZLQW#HQ#HU#EHWHU#ZRUGW
JHOHHUG#XLW#KHW#YHUOHGHQ1

+LHUWRH#LV#KHW#RYHUVWDSSHQ#QDDU#HHQ#QLHXZH#HYDOXDWLHVWUXFWXXU/#ZDDUELM#ZRUGW#JHZHUNW#PHW
IRUPDWV#WHU#YHUYDQJLQJ#YDQ#GH#KXLGLJH#HYDOXDWLHUDSSRUWHQ#+YDQ#ZLVVHOHQGH#NZDOLWHLW#HQ#RP0
YDQJ,#ZHQVHOLMN
+HW#ZHUNHQ#PHW# IRUPDWV#]DO# OHLGHQ# WRW#PHHU#HHQGXLGLJKHLG# LQ#GH#HYDOXDWLHUDSSRUWHQ#HQ#GDDUPHH
WRW#HHQ#NZDOLWHLWVYHUEHWHULQJ1#9DQXLW#GLW#JH]LFKWVSXQW#LV#KHW#ZHQVHOLMN#RP#+RS#WHUPLMQ,#YRRU#GH#HYD0
OXDWLH#YDQ#DOOH#W\SHQ#VDQHULQJHQ#IRUPDWV#WH#JHEUXLNHQ/#ZDDUELM#HYHQWXHHO#HHQ#FKHFNOLVW#YRRU#DGGLWL0
RQHOH# LQIRUPDWLH# LV#JHYRHJG1#'H# IRUPDWV#]XOOHQ#HU#RRN# WRH# OHLGHQ#GDW#GH#YRRU#NHQQLVYHUEHWHULQJ
EHQRGLJGH#LQIRUPDWLH#RS#HHQ#RYHU]LFKWHOLMNH#ZLM]H#EHVFKLNEDDU#NRPW1

9RRU#DGYLHVEXUHDXV#EHWHNHQW#GH#RYHUVWDS#PHW#QDPH#HHQ#DQGHUH#ZHUNZLM]H#YDQ#UDSSRUWDJH#YDQ#GH
UHVXOWDWHQ1#$DQGDFKWVSXQWHQ#KLHUELM#]LMQ=
0# YROGRHQGH#]RUJ#EHVWHGHQ#DDQ#HHQ#REMHFWLHYH#LQYXOOLQJ#YDQ#GH#IRUPDWV>
0# KHW# RPJDDQ#PHW# DDQYXOOHQG# YDQXLW# GH# RSGUDFKWJHYHU# JHZHQVWH# LQIRUPDWLH# +YRRUNRPHQ# GDW

QDDVW#KHW#IRUPDW#QRJ#HHQ#HYDOXDWLHUDSSRUW#PRHWHQ#ZRUGHQ#RSJHVWHOG,>
0# YROGRHQGH#PRJHOLMNKHGHQ#ELHGHQ# YRRU#DDQYXOOHQGH# LQIRUPDWLH# +YULMH# UXLPWH# LQERXZHQ# LQ# IRU0

PDW,1

%LM#KHW#EHYRHJG#JH]DJ# LV#VSUDNH#YDQ#HHQ#SULQFLSLsOH#EHUHLGKHLG# +PHGH#DIKDQNHOLMN#YDQ#GH#EHQR0
GLJGH#RPYDQJ#YDQ#GH#LQYHVWHULQJ,#WRW#HHQ#]HHU#JURWH#PDWH#YDQ#EHUHLGKHLG1
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'H#EHQRGLJGH# LQYHVWHULQJHQ#RP#GH]H# VWDS# WH#PDNHQ# +DDQVFKDI#HQ# LPSOHPHQWDWLH,/#ZRUGHQ#EH0
SHUNW#JHDFKW/#WHUZLMO#LQ#GH#RSHUDWLRQHOH#IDVH#VSUDNH#]DO#]LMQ#YDQ#NRVWHQEHVSDULQJHQ#]RZHO#YRRU#DG0
YLHVEXUHDXV#DOV#YRRU#KHW#EHYRHJGH#JH]DJ1

9RRU#GH#YRRUJHVWHOGH#QLHXZH#HYDOXDWLHVWUXFWXXU#ZRUGHQ#GH#YROJHQGH#NDQVHQ#HQ#EHGUHLJLQ0
JHQ#JH]LHQ

9RRUGHOHQ2NDQVHQ 1DGHOHQ2EHGUHLJLQJHQ
0# RS#YRRUKDQG#LQ]LFKW#LQ#JHZHQVWH#LQIRUPDWLH

YDQXLW#EHYRHJG#JH]DJ
0# JHHQ#XLWJHEUHLGH#HYDOXDWLHUDSSRUWDJH#ZDDU

YROVWDDQ#NDQ#ZRUGHQ#PHW#LQYXOOHQ#IRUPDW
0# LQWHUSUHWDWLH#NDQ#VQHOOHU#HQ#HHQGXLGLJHU#ZRU0

GHQ#XLWJHYRHUG#PHW#WLMGZLQVW#+RS#WHUPLMQ,
YRRU#DOOH#SDUWLMHQ

0# HHQGXLGLJKHLG#WHQ#DDQ]LHQ#YDQ#FRQWUROH#HQ
KDQGKDYLQJ#RS#JHYDOVQLYHDX

0# GLUHFWH#LQYRHU2NRSSHOLQJ#PHW#DGPLQLVWUDWLHI
V\VWHHP

0# JHVORWHQ#NULMJHQ#YDQ#NHQQLVLQIUDVWUXFWXXU0
FLUNHO

0# EHWHU#RYHU]LFKW#YDQ#XLWJHYRHUGH#SURMHFWHQ
0# LQWHUHVVDQWH#SURMHFWHQ#ZRUGHQ#HHUGHU#JHVLJ0

QDOHHUG
0# DDQGDFKW#JHULFKWHU#NXQQHQ#NULMJHQ#RS#JH0

YDOOHQ#GLH#GDW#RRN#*YHUGLHQHQ*
0# NZDOLWHLWVYHUEHWHULQJ
0# NRVWHQEHVSDULQJ#ERGHPVDQHULQJVRSHUDWLH
0# KHOGHU#DOORFHUHQ#YDQ#ULVLFR*V#HQ#YHUDQWZRRU0

GHOLMNKHGHQ

0# LQYHVWHULQJVNRVWHQ#HQ#*NRXG#ZDWHU#YUHHV*
0# KHW#RSULFKWHQ#HQ#LQ#VWDQG#KRXGHQ#YDQ#HHQ

EHKHHUVRUJDQLVDWLH#YRRU#LQIRUPDWLH#RS#DO0
JHPHHQ#QLYHDX

0# LQIRUPDWLHYHUOLHV#RS#JHYDOVQLYHDX
0# ZHJKDOHQ#YDQ#FUHDWLYLWHLW
0# YULMEOLMYHQGKHLG#DOV#RSVWHOOLQJ#HQ#JRHGNHX0

ULQJ#YDQ#HYDOXDWLHV#QLHW#ZHWWHOLMN#ZRUGHQ#JH0
UHJHOG

0# PLVEUXLN#YDQ#YHUWURXZHOLMNKHLG
0# YHU]DQGLQJ#LQ#JRHGH#YRRUQHPHQV>#OLHYHU

YRRUXLW#NLMNHQ
0# HYDOXHUHQ#NDQ#FRQIURQWHUHQG#]LMQ#HQ#GDDU0

GRRU#QLHW#SDVVHQG#ELQQHQ#3ROGHUPRGHO0
FXOWXXU

0# KHW#RQWEUHNHQ#DDQ#GLVFLSOLQH#RP#JHULFKW#IRU0
PDWV#LQ#WH#YXOOHQ

0# KHW#RQWEUHNHQ#DDQ#GLVFLSOLQH#RP#DDQJHOH0
YHUGH#GDWD#RS#WH#VODDQ#HQ#WH#EH0#RI#YHUZHU0
NHQ1

+HW#LV#JHZHQVW#RP#+RS#WHUPLMQ,#WH#VWUHYHQ#QDDU#HHQ#LQEHGGLQJ#YDQ#GH#IRUPDWV#RS#JHYDOVQL0
YHDX#LQ#*ORELV
,QEHGGLQJ#YDQ#KHW#SURMHFW# LQ#KHW#*ORELV/#KHW# LQ#GH# WRHNRPVW#GRRU#GH#SURYLQFLHV# WH#JHEUXLNHQ#SUR0
MHFWDGPLQLVWUDWLHV\VWHHP/#ZRUGW#DOV#]HHU#GRHOPDWLJ#JH]LHQ#YDQXLW#KHW#EHKHHU#YDQ#GDWDYHUZHUNLQJ
HQ#]DO#WHYHQV#LQ#ppQ#NODS#OHLGHQ#WRW#HHQ#VWHYLJ#GUDDJYODN1#*ORELV#]DO#KLHUWRH#PRHWHQ#ZRUGHQ#XLWJH0
EUHLG#PHW#HHQ#*(60PRGXOH#+*ORELV#(YDOXDWLH#6DQHULQJHQ,1#'H#JHYUDDJGH#DOJHPHQH#LQIRUPDWLH#ELM
GH#HYDOXDWLHIRUPDWV#GLHQW#RYHUHHQ#WH#NRPHQ#PHW#GH#0LQLPDOH#'DWDVHW#XLW#*ORELV1
,QGLHQ#KHW#RQWZHUS#HQ#GH# LPSOHPHQWDWLH#YDQ#*ORELV#QRJ#HQLJH#+RI#UXLPH,#WLMG#]DO#YUDJHQ/#GDQ#KLHU
QLHW#RS#ZDFKWHQ#HQ#YRRUDOVQRJ#HHQ#DI]RQGHUOLMN# WUDMHFW#EHZDQGHOHQ#YRRU#GH#RQWZLNNHOLQJ#YDQ#GH
GDWD#RSVODJ#HQ#0YHUZHUNLQJVVWUXFWXXU#+YRRU#EHSDDOGH#W\SHQ#JHYDOOHQ,1

+HW#OLMNW#ZHQVHOLMN#RP#GH#QLHXZH#HYDOXDWLHVWUXFWXXU#JHIDVHHUG#LQ#WH#YRHUHQ#+JURHLPRGHO,
0HHUGHUH#EHWURNNHQHQ#KHEEHQ#WZLMIHOV#XLWJHVSURNHQ#RYHU#GH#LQYRHULQJ#YDQ#GH#IRUPDWV#LQ#ppQ#NHHU
YRRU#DOOH#W\SHQ#JHYDOOHQ1#0HW#QDPH#ZRUGHQ#SUREOHPHQ#YRRU]LHQ#ELM#GH#FRPSOH[H#HQ# ODQJORSHQGH
VDQHULQJHQ#+WHUXJKRXGHQGKHLG#XLW#DQJVW#YRRU#LQIRUPDWLHYHUOLHV,1
'RRU#WH#NLH]HQ#YRRU#HHQ#JHIDVHHUGH#DDQSDN#NDQ#WHYHQV#ZRUGHQ#EHUHLNW#GDW#GH#RS]HW#YDQ#GH# IRU0
PDWV#JHOHLGHOLMN#NDQ#ZRUGHQ#YHUEHWHUG# +UREXXVWKHLG#HQ#YROOHGLJKHLG#JHJHYHQV,#HQ#GDW#HU#JHZHQ0
QLQJ#RQWVWDDW# LQ#KHW#JHEUXLN#HUYDQ1#'H#HYDOXDWLHIRUPDWV#GLH#EHWUHNNLQJ#KHEEHQ#RS# JHYDOOHQ# GLH
ZRUGHQ#DDQJHSDNW#FRQIRUP#GH#VWDQGDDUG#EHQDGHULQJ#XLW#KHW#QLHXZH#ERGHPVDQHULQJVEHOHLG#NXQ0
QHQ#PLQ#RI#PHHU#SHU#GLUHFW#ZRUGHQ#LQJHYRHUG1
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*H]LHQ#KHW#QRJ#RSHQVWDDQGH#RQWZLNNHOLQJVWUDMHFW#YDQ#*ORELV#]DO#GH#NRSSHOLQJ#YRRU#ODWHU#LQ#WH#YRH0
UHQ#RQGHUGHOHQ#YDQ#GH#IRUPDWV#KLHUPHH#PRJHOLMN#ZHO#SDUDOOHO#NXQQHQ#ORSHQ1
'H#LQYRHULQJ#YDQ#GH#QLHXZH#HYDOXDWLHVWUXFWXXU#]DO#KLHU#QLHW#WH#YHHO#DIKDQNHOLMN#YDQ#PRHWHQ#ZRUGHQ
JHPDDNW1#:HO#PRHW#ZRUGHQ# ]RUJJHGUDJHQ# YRRU# HHQ# JRHGH# DIVWHPPLQJ# YDQ# EHLGH# WUDMHFWHQ# HQ
RYHUHHQVWHPPLQJ#RYHU#GHILQLWLHV/#FRGHULQJ/#HWF1

9RRU#KHW#EHKHHU#YDQ#GH#LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX#LV#HHQ#DSDUWH#EHKHHUVWUXFWXXU#QRRG0
]DNHOLMN
9DQXLW#KHW#RRJSXQW#YDQ#REMHFWLYLWHLW#HQ#HHQGXLGLJKHLG# LQ# LQWHUSUHWDWLH#YDQ#JHJHYHQV# OLMNW#KHW#ZHQ0
VHOLMN#KHW#YHU]DPHOHQ#YDQ#GH]H#DOJHPHQH#LQIRUPDWLH#LQ#HHQ#DSDUWH#EHKHHUVWUXFWXXU#RQGHU#WH#EUHQ0
JHQ#ELQQHQ#HHQ#RUJDQLVDWLH#GLH#HHQ#SURPLQHQWH#URO#VSHHOW#ELQQHQ#GH#WRWDOH#NHQQLVLQIUDVWUXFWXXU#RS
KHW#JHELHG#YDQ#ERGHPEHKHHU1#'H#RS]HW#YDQ#HHQ#DSDUWH#EHKHHUVWUXFWXXU#ELQQHQ#HHQ#GDDUWRH#JHsL0
JHQGH#RUJDQLVDWLH#ELHGW#WHYHQV#HHQ#]HNHUH#JDUDQWLH#YRRU#FRQWLQXwWHLW#YRRU#KHW#LQ#VWDQG#KRXGHQ#YDQ
GH#NHQQLVRQWZLNNHOLQJV0#F\FOXV#HQ#GHVNXQGLJKHLG#HQ#REMHFWLYLWHLW#ZDDU#KHW#JDDW#RP#GH#YHU]DPH0
OLQJ/#LQWHUSUHWDWLH#HQ#YHUVSUHLGLQJ#YDQ#HYDOXDWLH#JHJHYHQV#XLW#GH#SUDNWLMN1#'H#RSULFKWLQJ#HQ#LQVWDQG0
KRXGLQJ# YDQ# GH]H# DSDUWH# EHKHHUVWUXFWXXU# GLHQHQ# WH# ZRUGHQ# JHwQLWLHHUG# HQ# JHIDFLOLWHHUG# YDQXLW
9520#HQ2RI#6.%1
2P#KHW#NXQQHQ#EHVFKLNNHQ#RYHU#UHOHYDQWH#SUDNWLMNJHJHYHQV/#QLHW#UHFKWVWUHHNV#WH#NRSSHOHQ#DDQ#GH
LQIRUPDWLHEHKRHIWH# YDQ# KHW# EHVFKLNNLQJ# YHUOHQHQG# EHYRHJGH# JH]DJ# RS# JHYDOVQLYHDX/# ]DO# KHW
QRRG]DNHOLMN#EOLMNHQ#WH#]LMQ#RP#KLHULQ#LQ#ILQDQFLsOH#]LQ#WH#LQYHVWHUHQ1
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5:

+22)'678.#:

$$1%(9(/,1*(1#7(1#$$1=,(1#9$1#+(7#9(592/*

9RRU#KHW#YHUYROJWUDMHFW#ZRUGHQ/#LQ#RYHUOHJ#PHW#KHW#FRQVRUWLXP#HQ#GH#.ODQNERUGJURHS/#GH#YROJHQGH
DDQEHYHOLQJHQ#JHGDDQ=

41# +HW#RS#NRUWH# WHUPLMQ#RSVWDUWHQ#YDQ#HHQ# LPSOHPHQWDWLHWUDMHFW#YRRU#GH#QLHXZH#HYDOXDWLH0
VWUXFWXXU#RS#JHYDOVQLYHDX
%LQQHQ#KHW#YRRUJHVWHOGH#JHIDVHHUGH# LPSOHPHQWDWLHWUDMHFW#GLHQHQ#GH# YROJHQGH#DFWLYLWHLWHQ# WH
ZRUGHQ#XLWJHYRHUG=
0# LQYRHULQJ#YDQ#GH#IRUPDWV#YRRU#HHQ#EHSHUNW#DDQWDO#VLWXDWLHV#+JHYDOOHQ#ZDDUELM#VSUDNH#LV#YDQ

HHQ#VWDQGDDUG#DDQSDN#YROJHQV#KHW#QLHXZH#ERGHPVDQHULQJVEHOHLG,#RP# LQKRXGHOLMN#SUDN0
WLMNHUYDULQJ#RS#WH#GRHQ>

0# LQYRHULQJ#YDQ#GH#LQ#KHW#YRULJH#SXQW#JHQRHPGH#IRUPDWV#RS#EHSHUNWH#VFKDDO#+ELQQHQ#HQNHOH
SURYLQFLH+V,#HQ2RI#JURWH#JHPHHQWHQ,#RI#ELM#DOOH#SURYLQFLHV#GLH#KLHUPHH#ZLOOHQ#ZHUNHQ#RP#HU0
YDULQJ#RS#WH#GRHQ#PHW#GH#LPSOHPHQWDWLH1#9RRUJHVWHOG#ZRUGW#RP#YRRUDOVQRJ#WH#ZHUNHQ#PHW
GH#RQWZLNNHOGH#H[FHO0ILOHV/#GLH#RQDIKDQNHOLMN#YDQ#*ORELV#NXQQHQ#ZRUGHQ#JHEUXLNW1#+LHUWRH
]XOOHQ#QRJ#HHQ#JHEUXLNHUVKDQGOHLGLQJ#HQ#+HOS0VFKHUPHQ#PRHWHQ#ZRUGHQ#JHPDDNW>

0# DDQYXOOLQJ# +ZDDU#QRGLJ,#YDQ#GH# IRUPDWV# LQ#GH# LPSOHPHQWDWLHIDVH#RS#EDVLV#YDQ#RSJHGDQH
HUYDULQJHQ#HQ#DDQ#GH#KDQG#YDQ#LQIRUPDWLH#XLW#DQGHUH#SURMHFWHQ#+SURMHFW#0RQLWRULQJ#ERGHP0
VDQHULQJVRSHUDWLH/#*ORELV/#H1G1,>

0# KHW# RSQHPHQ# YDQ# GH# IRUPDWV# DOV# RQGHUGHHO# YDQ# GH# %5/# 8LWYRHULQJ# %RGHPVDQHULQJ
+6,.%,1

%LQQHQ# KHW# LPSOHPHQWDWLHWUDMHFW# ]XOOHQ# LMNPRPHQWHQ2HYDOXDWLHPRPHQWHQ# ZRUGHQ# LQJHERXZG/
ZDDULQ#WRW#ELMVWHOOLQJ#YDQ#GH#IRUPDWV#NDQ#ZRUGHQ#JHNRPHQ1

51# +HW#ZHUNHQ#DDQ#HHQ#LQWHJUDWLH#YDQ#GH#IRUPDWV#ELQQHQ#GH#*ORELV0VWUXFWXXU
+HW#LV#ZHQVHOLMN#RP#GH#HYDOXDWLHIRUPDWV#DDQ#WH#ODWHQ#VOXLWHQ#ELM#*ORELV/#GRRU#KHW#XLWYRHUHQ#YDQ
GH#YROJHQGH#DFWLYLWHLWHQ=
0# KHW#DIVWHPPHQ#YDQ#ORSHQGH#RQWZLNNHOLQJHQ/#JHULFKW#NHX]HV#PDNHQ#ELQQHQ#KHW#RQGHUKDYL0

JH#SURMHFW#LQ#VDPHQKDQJ#PHW#WH#PDNHQ#RI#JHPDDNWH#NHX]HV#ELQQHQ#*ORELV>
0# *ORELV#YRRUEHUHLGHQ#RS#GH#DDQVOXLWLQJ#YDQ#GH#HYDOXDWLHIRUPDWV1#+LHUWRH#GLHQW#WLMGLJ#DDQ#KHW

XLWYRHULQJVWHDP#YDQ#*ORELV#HHQ#RSGUDFKW#RP#GH# IRUPDWV# WH# LQWHJUHUHQ#ELQQHQ#GH#*ORELV0
VWUXFWXXU#WH#ZRUGHQ#YHUVWUHNW1

61# +HW#YRRU]LHQ#LQ#GH#LQIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX
7HQ#DDQ]LHQ#YDQ#GH# LQIRUPDWLHEHKRHIWH#RS#DOJHPHHQ#QLYHDX#GLHQHQ#GH#YROJHQGH#DFWLYLWHLWHQ
WH#ZRUGHQ#RSJHVWDUW=
0# RQGHU]RHN#GRHQ#QDDU#GH#PHHVW#ZHQVHOLMNH#EHKHHUVRUJDQLVDWLH"
0# VWXGLH#GRHQ#QDDU#GH#UHDOLVHHUEDDUKHLG#YDQ#HHQ#DOJHPHQH# ODQGHOLMNH#GDWDEDQN/#ZDDULQ#GH

DOJHPHQH# LQIRUPDWLH# ZRUGW# JHwQWHUSUHWHHUG# HQ# EHVFKLNEDDU# LV# YRRU# DOJHPHHQ# JHEUXLN
+6.%#HQ2RI#9520,>

0# KHW#RS]HWWHQ#YDQ#HHQ#HHUVWH#DDQ]HW#YDQ#GH#DOJHPHQH# ODQGHOLMNH#GDWDEDQN#GRRU#FLUFD#73
JHYDOOHQ#WH#HYDOXHUHQ#+6.%,>

0# ELM#GH#HHUVWH#WUDQFKH#YDQ#HYDOXDWLHV#ELM#YRRUNHXU#LQ]RRPHQ#RS#GH#DDQZH]LJH#EHKRHIWH#RP
KHW# LQ#GH#SUDNWLMN#RS#EHWURXZEDUH#ZLM]H#NXQQHQ#YDVWVWHOOHQ#YDQ#KHW#EHUHLNHQ#YDQ#HHQ#VWD0
ELHOH#HLQGVLWXDWLH#ELM#GH#LQ]HW#YDQ#EHSDDOGH#WHFKQLHNHQ/#PHWKRGHQ#HQ#SURFHVVHQ>



5;

0# KHW#EHVFKRXZHQ#YDQ#GH#PRJHOLMNKHGHQ#RP#GH#JHZHQVWH#LQIRUPDWLH#RS#DOJHPHHQ#QLYHDX#WH
YHUNULMJHQ#+ZHWWHOLMNH#JURQGVODJ#RI#EHORQHQ,1

71# +HW#EOLMYHQ#LQYHVWHUHQ#LQ#GUDDJYODN#YRRU#KHW#HYDOXHUHQ#YDQ#VDQHULQJHQ
(HQ#FRQWLQXH#]RUJ#LV#QRGLJ#YRRU#KHW#YHUEUHGHQ#YDQ#KHW#GUDDJYODN1#+LHUELM#NXQQHQ#GH#YROJHQGH
DFWLYLWHLWHQ#HHQ#URO#VSHOHQ=
0# KHW#EHVSUHHNEDDU#PDNHQ#HQ#KRXGHQ#YDQ#KHW#RQGHUZHUS# LQ#EHVWDDQGH#RYHUOHJVWUXFWXUHQ

]RDOV#KHW#,322$%2/#91*2:(%/#:HUNJURHS#%RGHP#YDQ#GH#215,/#H1G1>
0# KHW#DFWLHI#FRPPXQLFHUHQ#RYHU#GH#SRVLWLHYH# UHVXOWDWHQ#YDQ#KHW#SURMHFW#ELM#JHIDVHHUGH# LP0

SOHPHQWDWLH>
0# KHW#YHU]RUJHQ#YDQ#SXEOLFDWLHV#]RDOV#LQ#GH#QLHXZVEULHI#*ORELV/#EODG#%RGHP/#%RGHP#6HOHFW/

HWF1



%,-/$*(#$
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4 $/*(0(1(#*(*(9(16
2SGUDFKWJHYHU#+GLUHFWH#NRSSHOLQJ#PDNHQ#PHW#LQIRUPDWLH#PHOGLQJVIRUPXOLHU,
3URMHFW0#RI#PHOGLQJVFRGH
/RFDWLHJHJHYHQV
8LWYRHULQJVSHULRGH#ZHUN#+VWDUW2HLQG#PRPHQW,
:DQQHHU#LV#GH#PHOGLQJ#YHUULFKW"
:DQQHHU#HQ#RQGHU#ZHON#NHQPHUN#LV#RS#GH#PHOGLQJ#JHUHDJHHUG"
=LMQ#YHUDQGHULQJHQ#RSJHWUHGHQ#W1R1Y1#GH#PHOGLQJ"#=R#MD/#ZHONH"

5 %,-=21'(5+('(1#8,7*(92(5'(#6$1(5,1*
'RRU#ZLH#LV#GH#VDQHULQJ#XLWJHYRHUG"
'RRU#ZLH#LV#GH#VDQHULQJ#EHJHOHLG"
=LMQ#DIZLMNLQJHQ#JHFRQVWDWHHUG#W1R1Y1#YRRUJDDQGH#RQGHU]RHNHQ#+E1Y1#JURWHUH#RPYDQJ/#DQGHUH#YHURQWUHLQLJLQJHQ11," MD2QHH

=R#MD/#ZHONH"#
=LMQ#D1J1Y1#GH]H#DIZLMNLQJHQ#DQGHUH2DDQYXOOHQGH#VDQHULQJVPDDWUHJHOHQ#JHWURIIHQ" MD2QHH
=R#MD/#ZHONH"#
,V#KLHURYHU#RYHUOHJ#JHYRHUG#PHW#KHW#EHYRHJG#JH]DJ" MD2QHH
=R#MD/#PHW#ZLH/#HQ#ZDW#LV#DIJHVSURNHQ"
=LMQ#WLMGHQV#GH#XLWYRHULQJ#NODFKWHQ#JHPHOG" MD2QHH
=R#MD/#ZHONH#HQ#KRH#]LMQ#]H#RSJHORVW"

6 72(*(3$67(#7(&+1,(.(1
3 9HUSODDWVLQJ#YHURQWUHLQLJGH#JURQG#GRRU#RQWJUDYLQJ

+RHYHHO#JURQGYHU]HW#LV#JHSOHHJG#LQ#GH#YHURQWUHLQLJGH#JURQG"
,V#JURQG#YDQ#GH#ORFDWLH#DIJHYRHUG" MD2QHH
=R#MD/#YXO#RQGHUVWDDQGH#WDEHO#LQ1

*URQGEDODQV#HQ#ZLM]H#YDQ#YHUZHUNLQJ
3DUWLM#RQWJUDYHQ# +RHYHHOKHLG .ZDOLWHLW#+FRQF1, $DQWDO#PRQVW1 :LM]H#HQ#SODDWV# ,QQHPHU $IYDOVWURRP0
QR1#HQ#RPVFKULMYLQJ +Pñ,##########+WRQ, JHP1############PD[1 SHU#4333#WRQ YDQ#YHUZHUNLQJ QXPPHU

7RWDDO#RQWJUDYHQ
7RWDDO#DIJHYRHUG

MD2QHH

)250$7#$1D=#(9$/8$7,(5$33257#9(53/$$76,1*#9(52175(,1,*'(#*521'2*521':$7(5#



$DQJHYRHUGH#JURQG +RHYHHOKHLG .ZDOLWHLW &HUWLILFDDW
QR1#HQ#W\SH +Pñ, +WRQ,

7RWDDO#DDQJHYRHUG

&KHFN#JURQGEDODQV
,V#HU#PHHU#JURQG#DDQJHYRHUG#GDQ#DIJHYRHUG#+RI#RPJHNHHUG," MD2QHH
=R#MD/#ZDDUGRRU#LV#GLW#WH#YHUNODUHQ"

3 *URQGZDWHURQWWUHNNLQJ#W1E1Y1#WLMGHOLMNH#EHPDOLQJ

:DWHUEDODQV#+HYHQWXHHO#LQ#WH#YXOOHQ#SHU#SDUDPHWHU,
+'HHO,ORFDWLH *HP1#GHELHW 7LMGVGXXU 7RWDOH#KRHYHHOKHGHQ .ZDOLWHLW /R]LQJ#RS# .ZDOLWHLW

2QWWUHNNLQJ /R]LQJ LQIOXHQW +QD#HYW1 HIIOXHQW
+Pñ2XXU, +GDJHQ, +Pñ, +Pñ, �J2O YRRU]XLYHULQJ,

7RWDOHQ

7\SH#ZDWHU]XLYHULQJ=
,V#JURQGZDWHUNZDOLWHLW#QD#DIURQGLQJ#YDQ#KHW#ZHUN#EHSDDOG" MD2QHH
=R#MD/#YXO#RQGHUVWDDQGH#WDEHO#LQ1

*URQGZDWHUNZDOLWHLW##QD#DIURQGLQJ#WLMGHOLMNH#EHPDOLQJ
3HLOEXLV#QR1#+P0PY, %LM#DDQYDQJ %LM#EHsLQGLJLQJ



7 72(76,1*2&21&/86,(6

,V#WHUHFKW#JHEUXLNW#JHPDDNW#YDQ#GH#$0Y%"
3 ORFDWLH#LQ#HLJHQGRP2JHEUXLN#YDQ#LQLWLDWLHIQHPHU#RI#YHUNODULQJ#YDQ#JHHQ#EH]ZDDU MD2QHH
3 JHHQ#DQGHUH#EHODQJKHEEHQGHQ MD2QHH
3 JURQGZDWHUVWDQGYHUODJLQJ#RS#SHUFHHOJUHQV#SDUWLFXOLHU#WHUUHLQ#RI#RSHQEDDU#JHELHG#?#3/38#P MD2QHH
3 :DV#GH#GXXU#YDQ#KHW#ZHUN#PLQGHU#GDQ#9#PDDQGHQ" MD2QHH

&RQFOXVLH=

+HEEHQ#GH#ZHUN]DDPKHGHQ#HHQ#SRVLWLHYH#LQYORHG#JHKDG#RS#GH#NZDOLWHLW#YDQ#GH#ERGHP#WHU#SODDWVH" MD2QHH
=R#MD/#JHHI#HHQ#NRUWH#RPVFKULMYLQJ
,V#HU#HHQ#XLWYRHULQJVWHUPLMQ#RYHUHHQJHNRPHQ#PHW#KHW#EHYRHJG#JH]DJ" MD2QHH
=R#MD/#ZHONH"
:HONH#JHEUXLNVEHSHUNLQJHQ#JHOGHQ#YRRU#GH#ORFDWLH#QD#GH#XLWYRHULQJ#YDQ#KHW#ZHUN"

%,-/$*(1
) 3 0HOGLQJVIRUPXOLHU
9 3 .DGDVWUDOH#WHNHQLQJ
9 3 7HNHQLQJ#PHW#KHW#JHELHG#ZDDU#GH#ZHUN]DDPKHGHQ#]LMQ#YHUULFKW
9 3 7HNHQLQJ#PHW#GH#RQWJUDYLQJVJUHQ]HQ#HQ#0GLHSWH#HQ#GH#PRQVWHUQDPHSXQWHQ
9 3 7HNHQLQJ#PHW#GH#ORFDWLH#YDQ#SHLOEXL]HQ#HQ#KHW#JURQGZDWHURQWWUHNNLQJVV\VWHHP
) 3 &RQWUROHPHWLQJHQ#LQIOXHQW/#HIIOXHQW#HQ#JURQGZDWHU#HQ#YHUORRS#LQ#WLMG
) 3 0HWHUVWDQGHQ/#GHELHWHQ#HQ#JURQGZDWHUVWDQGHQ
) 3 $QDO\VHFHUWLILFDWHQ#JURQG#HQ#JURQGZDWHU
) 3 $IYRHUERQQHQ#JURQG
9 3 &HUWLILFDWHQ#DDQYXOJURQG

9# #YHUSOLFKW
)# #IDFXOWDWLHI



4 $/*(0(1(#*(*(9(16
2SGUDFKWJHYHU#+GLUHFWH#NRSSHOLQJ#PDNHQ#PHW#LQIRUPDWLH#PHOGLQJVIRUPXOLHU,
3URMHFW0#RI#PHOGLQJVFRGH
/RFDWLHJHJHYHQV
8LWYRHULQJVSHULRGH#ZHUN#+VWDUW2HLQG#PRPHQW,
:DQQHHU#LV#GH#PHOGLQJ#YHUULFKW"
:DQQHHU#HQ#RQGHU#ZHON#NHQPHUN#LV#RS#GH#PHOGLQJ#JHUHDJHHUG"
=LMQ#YHUDQGHULQJHQ#RSJHWUHGHQ#W1R1Y1#PHOGLQJ"#=R#MD/#ZHONH"

5 5(68/7$7(1#(1#%,-=21'(5+('(1#8,7*(92(5'(#6$1(5,1*
'RRU#ZLH#LV#GH#VDQHULQJ#XLWJHYRHUG"
'RRU#ZLH#LV#GH#VDQHULQJ#EHJHOHLG"
=LMQ#HU#DIZLMNLQJHQ#JHFRQVWDWHHUG#W1R1Y1#YRRUJDDQGH#RQGHU]RHNHQ#+E1Y1#JURWHUH#RPYDQJ/#DQGHUH#YHURQWUHLQLJLQJHQ11," MD2QHH

=R#MD/#ZHONH"#
=LMQ#D1J1Y1#GH]H#DIZLMNLQJHQ#DQGHUH2DDQYXOOHQGH#VDQHULQJVPDDWUHJHOHQ#JHWURIIHQ" MD2QHH
=R#MD/#ZHONH"#
,V#KLHURYHU#RYHUOHJ#JHYRHUG#PHW#KHW#EHYRHJG#JH]DJ" MD2QHH
=R#MD/#PHW#ZLH/#HQ#ZDW#LV#DIJHVSURNHQ"
=LMQ#WLMGHQV#GH#XLWYRHULQJ#NODFKWHQ#JHPHOG" MD2QHH
=R#MD/#ZHONH#HQ#KRH#]LMQ#]H#RSJHORVW"

6 72(*(3$67(#7(&+1,(.(1
3 *URQGYHU]HW#+]RZHO#OHHIODDJ#DOV#YHUGHUJDDQGH#RQWJUDYLQJ,
,V#VSUDNH#YDQ#RQWJUDYLQJ#W1E1Y1#OHHIODDJ#RI#W1E1Y1#YHUZLMGHULQJ#YHURQWUHLQLJLQJ" 2##OHHIODDJ

2#YHUZLMGHULQJ
,V#GH#YHURQWUHLQLJLQJ#YROOHGLJ#RQWJUDYHQ" MD2QHH

=R#QHH/#LV#VSUDNH#YDQ#HHQ#JURWH#UHVWYHURQWUHLQLJLQJ#+!58#Pñ#,0JURQG#RI#!433Pñ#,0JURQGZDWHU," MD2QHH

*URQGEDODQV/#RQWJUDYLQJ#HQ#ZLM]H#YDQ#YHUZHUNLQJ#+]RQRGLJ#SHU#FRPSRQHQW#LQYXOOHQ,
3DUWLM#QR1#PHW +RHYHHOKHLG#ORV2Y.ZDOLWHLW#+FRQF1, $DQWDO#PRQVW1 :LM]H#HQ#SODDWV# ,QQHPHU $IYDOVWURRP0
RPVFKULMYLQJ#JURQG +Pñ,##########+WRQ, UDQJH#LQGLFDWLHI SHU#4333#WRQ YDQ#YHUZHUNLQJ QXPPHU

7RWDDO#RQWJUDYHQ
7RWDDO#DIJHYRHUG

MD2QHH

)250$7#$1G=#(9$/8$7,(5$33257#9225#/(()/$$*#(1#*521':$7(56$1(5,1*#23#%$6,6#9$1#$09%#



$DQJHYRHUGH#JURQG .ZDOLWHLW &HUWLILFDDW
QR1#HQ#W\SH +Pñ, +WRQ,

7RWDDO#DDQJHYRHUG

&KHFN#JURQGEDODQV
,V#HU#PHHU#JURQG#DDQJHYRHUG#GDQ#DIJHYRHUG#+RI#RPJHNHHUG," MD2QHH
=R#MD/#ZDDUGRRU#LV#GLW#WH#YHUNODUHQ"
,V#GH#JURQG#RS#GH#ORFDWLH#EHZHUNW" MD2QHH

,V#VSUDNH#YDQ#DDQYXOOLQJ#PHW#VFKRQH#JURQG" MD2QHH
=R#QHH/#GDQ#RQGHUVWDDQGH#WDEHO#LQ#YXOOHQ1
,V#VSUDNH#YDQ#GH#DDQOHJ#YDQ#HHQ#OHHIODDJ" MD2QHH
=R#MD/#YROJHQV#ZHONH#ERGHPJHEUXLNVYRUP"

2SERXZ#DDQYXOOLQJ +LQIR#W1E1Y1#FKHFN#RSKHIIHQ#EORRWVWHOOLQJVULVLFR*V,
2SERXZ 'LNWH#+P, 0DWHULDDO $DUG#PDWHULDDO &HUWLILFDDW

6LJQDDOODDJ
7RWDOH#GLNWH#OHHIODDJ 0DDLYHOGYHUKRJLQJ#+P,
2SSHUYODNWH#+Pð, 2SSHUYODNWH#+Pð,
7RWDOH#KRHYHHOKHLG 7RWDOH#YROXPHWRHQDPH#+Pñ,
DDQJHYRHUG#PDWHULDDO#+Pñ,

.ZDOLWHLW##ERGHP2ZDQG#RQWJUDYLQJ#+SHU#FRPSRQHQW,/#]RZHO#ELM#YHUGHUJDDQGH#RQWJUDYLQJ#DOV#ELM#OHHIODDJFRQVWUXFWLHV#+L1Y1P1#UHVWULVLFR*V,
:DQG2ERGHP 2SSHUYODNWH $DQWDO#PRQVWHUV

+Pð, +Q, JHP1 PD[1 PLQ1
3XWZDQG
3XWERGHP

(LQGVLWXDWLH#JURQG

+RHYHHOKHLG



3 *URQGZDWHURQWWUHNNLQJ#+7LMGHOLMNH#EHPDOLQJ#HQ#JURQGZDWHUVDQHULQJ,

:DWHUEDODQV#+LQ#WH#YXOOHQ#SHU#SDUDPHWHU,
+'HHO,ORFDWLH *HP1#GHELHW 7LMGVGXXU 7RWDOH#KRHYHHOKHGHQ /R]LQJ#RS#+QD#HYW1# .ZDOLWHLW .ZDOLWHLW

2QWWUHNNLQJ ,QILOWUDWLH /R]LQJ YRRU]XLYHULQJ, LQIOXHQW HIIOXHQW
+Pñ2XXU, +GDJHQ, +Pñ, +Pñ, +Pñ,

7RWDOHQ

7\SH#ZDWHU]XLYHULQJ
9RHJ#ELMODJH#WRH#PHW#FRQFHQWUDWLH#YHUORRS#LQIOXHQW#HQ#HIIOXHQW

9HUORRS#JURQGZDWHUNZDOLWHLW#LQ#�J2O
3HLOEXLV#QR1#+P0PY, %LM#DDQYDQJ %LM#EHHLQGLJLQJ 1D#«ZHHN

7 72(76,1*2&21&/86,(6

,V#HU#WHUHFKW#JHEUXLNW#JHPDDNW#YDQ#GH#$0Y%"
3 ORFDWLH#LQ#HLJHQGRP2JHEUXLN#YDQ#LQLWLDWLHIQHPHU#RI#YHUNODULQJ#YDQ#JHHQ#EH]ZDDU MD2QHH
3 JHHQ#DQGHUH#EHODQJKHEEHQGHQ MD2QHH
3 JURQGZDWHUVWDQGVYHUODJLQJ#RS#SHUFHHOJUHQV#SDUWLFXOLHU#WHUUHLQ#RI#RSHQEDDU#JHELHG#?#3/38#P" MD2QHH
3 :DV#GH#GXXU#YDQ#KHW#ZHUN#PLQGHU#GDQ#9#PDDQGHQ" MD2QHH
&RQFOXVLH=

:DW#ZDV#KHW#VDQHULQJVGRHO"
9ROGRHW#KHW#VDQHULQJVUHVXOWDDW#DDQ#KHW#VDQHULQJVGRHO#" MD2QHH

=R#QHH/#LV#VSUDNH#YDQ#HHQ#UHVWYHURQWUHLQLJLQJ" MD2QHH
=R#MD/#LV#GLW#JHPHOG#HQ#RYHUHHQJHNRPHQ#PHW#KHW#EHYRHJG#JH]DJ" MD2QHH
:HONH#YRRUZDDUGHQ#]LMQ#GDDUELM#JHVWHOG"
2S#ZHONH#ZLM]H#LV#GH#QD]RUJ#JHUHJHOG"#

:HONH#JHEUXLNVEHSHUNLQJHQ#JHOGHQ#YRRU#GH#ORFDWLH#QD#VDQHULQJ"



%,-/$*(1
) 3 0HOGLQJVIRUPXOLHU
9 3 .DGDVWUDOH#WHNHQLQJ
9 3 7HNHQLQJ#PHW#KHW#JHELHG#ZDDU#GH#OHHIODDJ#LV#DDQJHEUDFKW
9 3 7HNHQLQJ#PHW#GH#RQWJUDYLQJVJUHQ]HQ#HQ#0GLHSWH#HQ#GH#PRQVWHUQDPHSXQWHQ
9 3 7HNHQLQJ#PHW#GH#ORFDWLH#YDQ#SHLOEXL]HQ#HQ#KHW#JURQGZDWHURQWWUHNNLQJVV\VWHHP
9 3 &RQWUROHPHWLQJHQ#JURQG
9 3 &RQWUROHPHWLQJHQ#LQIOXHQW/#HIIOXHQW#HQ#JURQGZDWHU#HQ#YHUORRS#LQ#WLMG
9 3 0HWHUVWDQGHQ/#GHELHWHQ#HQ#JURQGZDWHUVWDQGHQ
) 3 $QDO\VHFHUWLILFDWHQ#JURQG#HQ#JURQGZDWHU
) 3 $IYRHUERQQHQ#JURQG
9 3 &HUWLILFDWHQ#DDQYXOJURQG

9# #YHUSOLFKW
)# #IDFXOWDWLHI


