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2QWZLNNHOLQJ#YDQ#HHQ#ERGHPEHRRUGHOLQJVV\VWHHP
YRRU#QDWXXURQWZLNNHOLQJ#RS#PHW#QXWULsQWHQ#HQ#]ZDUH

PHWDOHQ#YHURQWUHLQLJGH#DJUDULVFKH#JHELHGHQ

%HVOLVVLQJVRQGHUVWHXQHQG#V\VWHHP#ERGHPEHRRUGHOLQJ



$XWHXUVUHFKWHQ
$OOH# UHFKWHQ# YRRUEHKRXGHQ1#1LHWV#XLW#GH]H#RSJDYH#PDJ#ZRUGHQ# YHUYHHOYRXGLJG/# RSJHVODJHQ# LQ
HHQ#JHDXWRPDWLVHHUG#JHJHYHQVEHVWDQG#RI#RSHQEDDU#JHPDDNW/# LQ#HQLJH#YRUP#RI#RS#HQLJH#ZLM]H/
KHW]LM#HOHNWURQLVFK/#PHFKDQLVFK/#GRRU# IRWRNRSLHsQ/#RSQDPHQ#RI#RS#HQLJH#DQGHUH#PDQLHU/#]RQGHU
YRRUDIJDDQGH#VFKULIWHOLMNH#WRHVWHPPLQJ#YDQ#6.%1
+HW#LV#WRHJHVWDDQ#RYHUHHQNRPVWLJ#DUWLNHO#48D#$XWHXUVZHW#4<45#JHJHYHQV#XLW#GH]H#XLWJDYH#WH#FLWH0
UHQ# LQ#DUWLNHOHQ/#VFULSWLHV#HQ#ERHNHQ#PLWV#GH#EURQ#RS#GXLGHOLMNH#ZLM]H#ZRUGW#YHUPHOG/#DOVPHGH#GH
DDQGXLGLQJ#YDQ#GH#PDNHU/# LQGLHQ#GH]H# LQ#GH#EURQ#YRRUNRPW/#%�%2QWZLNNHOLQJ#YDQ#HHQ#ERGHPEH0
RRUGHOLQJVV\VWHHP# YRRU#QDWXXURQWZLNNHOLQJ# RS#PHW# QXWULsQWHQ# HQ# ]ZDUH#PHWDOHQ# YHURQWUHLQLJGH
DJUDULVFKH#JHELHGHQ%/#VHSWHPEHU#5334/#6.%/#*RXGD1%

$DQVSUDNHOLMNKHLG
6.%#HQ#GHJHQHQ#GLH#DDQ#GH]H#SXEOLFDWLH#KHEEHQ#PHHJHZHUNW/#KHEEHQ#HHQ#]R#JURRW#PRJHOLMNH
]RUJYXOGLJKHLG#EHWUDFKW#ELM#KHW#VDPHQVWHOOHQ#YDQ#GH]H#XLWJDYH1#1RFKWDQV#PRHW#GH#PRJHOLMNKHLG
QLHW#ZRUGHQ#XLWJHVORWHQ#GDW#HU# WRFK# IRXWHQ#HQ#RQYROOHGLJKHGHQ# LQ#GH]H#XLWJDYH#YRRUNRPHQ1# ,HGHU
JHEUXLN#YDQ#GH]H#XLWJDYH#HQ#JHJHYHQV#GDDUXLW# LV#JHKHHO#YRRU#HLJHQ# ULVLFR#YDQ#GH#JHEUXLNHU#HQ
6.%#VOXLW/#PHGH# WHQ#EHKRHYH#YDQ#DO#GHJHQHQ#GLH#DDQ#GH]H#XLWJDYH#KHEEHQ#PHHJHZHUNW/# LHGHUH
DDQVSUDNHOLMNKHLG#XLW#YRRU#VFKDGH#GLH#PRFKW#YRRUWYORHLHQ#XLW#KHW#JHEUXLN#YDQ#GH]H#XLWJDYH#HQ#GH
GDDULQ#RSJHQRPHQ#JHJHYHQV/# WHQ]LM#GH#VFKDGH#PRFKW#YRRUWYORHLHQ#XLW#RS]HW#RI#JURYH#VFKXOG#]LM0
GHQV#6.%#HQ2RI#GHJHQHQ#GLH#DDQ#GH]H#XLWJDYH#KHEEHQ#PHHJHZHUNW1
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7LWHO#UDSSRUW 6.%#UDSSRUWQXPPHU
2QWZLNNHOLQJ#YDQ#HHQ#ERGHPEHRRUGHOLQJVV\VWHHP#YRRU# 690337
QDWXXURQWZLNNHOLQJ#RS#PHW#QXWULsQWHQ#HQ#]ZDUH#PHWDOHQ
YHURQWUHLQLJGH#DJUDULVFKH#JHELHGHQ1
%HVOLVVLQJVRQGHUVWHXQHQG#V\VWHHP#ERGHPEHRRUGHOLQJ1

)DVH=#4=#%21$1=$1# 3URMHFW#UDSSRUWQXPPHU
690337

$XWHXU+V, $DQWDO#EODG]LMGHQ
-1#.URV/#61&1#%RV/#31#'RPEXUJ/#-1+1#)DEHU/ 5DSSRUW= 6;
-1(1#*URHQHQEHUJ/#&1#.ORN/#:1&1#0D/#:1*1+1#2JJ/# %LMODJHQ= 5;
+151*1#GH#5XLWHU/#:1#GH#9ULHV/#-1*1#:HVVHOLQJ

8LWYRHUHQGH#RUJDQLVDWLH+V,#+&RQVRUWLXP,
$OWHUUD/# 7DXZ/# '/*/# /19/# '/*02YHULMVVHO/# 3URYLQFLH# 2YHULMVVHO# $IGHOLQJ# 0LOLHX/# %RGHP# HQ# *HELHGV0
EHVFKHUPLQJ/#:DWHUVFKDS#5HJJH#HQ#'LQNHO1

8LWJHYHU
6.%/#*RXGD

6DPHQYDWWLQJ
+HW# V\VWHHP#%21$1=$/# ERGHPEHRRUGHOLQJVV\VWHHP# YRRU# QDWXXURQWZLNNHOLQJ# RS#PHW# QXWULsQWHQ# HQ# ]ZDUH
PHWDOHQ#YHURQWUHLQLJGH#+YRRUPDOLJH,#DJUDULVFKH#JHELHGHQ/#LV#RQWZLNNHOG#WHU#RQGHUVWHXQLQJ#YDQ#KHW#KHULQULFK0
WLQJV0#HQ#EHKHHUVEHOHLG#YRRU#KHW# ODQGHOLMN#JHELHG1#1DDVW#HHQ#EHRRUGHOLQJ#YDQ#QDWXXURQWZLNNHOLQJVPRJHOLMN0
KHGHQ#RS#EDVLV#YDQ#NODVVLHNH#VWDQGSODDWVIDFWRUHQ/#]RDOV#]XXUJUDDG/#QXWULsQWHQ0#HQ#YRFKWEHVFKLNEDDUKHLG/
HYDOXHHUW#KHW#V\VWHHP#GH#HFRWR[LFRORJLVFKH#ULVLFR*V#YDQ#GH#DDQZH]LJKHLG#YDQ#EHSDDOGH#YHURQWUHLQLJLQJHQ1
,Q#%21$1=$#]LMQ#EHVWDDQGH#PRGHOOHQ#RI#GDDUYDQ#DIJHOHLGH#RS]RHNWDEHOOHQ#RYHU#YHU]XULQJ/#YHUPHVWLQJ/#]ZDUH
PHWDOHQ/#YHJHWDWLH0HIIHFWHQ#HQ#HFRWR[LFRORJLVFKH#ULVLFR*V#JHwQWHJUHHUG1#+HW#V\VWHHP#EHYDW# ODQGVGHNNHQGH
JHJHYHQV#RS# UDVWHUEDVLV# +583#[# 583#P,#ZDDURQGHU#ERGHP0/#JURQGZDWHU0#HQ#GHSRVLWLHNDDUWHQ#HQ# NDDUWHQ
PHW#JHKDOWHV#YDQ#]ZDUH#PHWDOHQ1#'DDUQDDVW# LV#KHW#YRRU#GH#JHEUXLNHU#PRJHOLMN#RP# ORFDWLHVSHFLILHNH#JHJH0
YHQV# LQ#KHW#V\VWHHP# LQ# WH#YRHUHQ1#+HW#V\VWHHP#NDQ#YRRU# UHJLRQDOH#HQ# ORFDOH#VWXGLHV#ZRUGHQ# LQJH]HW1#+HW
RQWZLNNHOGH# SURWRW\SH# YDQ#%21$1=$# RPYDW# GH# JHKHOH# NHWHQ# HFRORJLH/# FKHPLH# HQ# HFRWR[LFRORJLH# +WULDGH0
EHQDGHULQJ,#HQ#LV#UHHGV#RS#WZHH#ORFDWLHV#LQ#GH#SUDNWLMN#WRHJHSDVW1

7UHIZRRUGHQ 9ULMH#WUHIZRRUGHQ
EHVOLVVLQJVRQGHUVWHXQHQG#V\VWHHP/#HFRORJLH/#HFRWR[LFRORJLH/
ODQGJHEUXLNVYHUDQGHULQJ/#QDWXXURQWZLNNHOLQJ/#YHUPHVWLQJ/
YHUVSUHLGLQJ/#YHU]XULQJ

7LWHO#SURMHFW 3URMHFWOHLGLQJ
2QWZLNNHOLQJ#YDQ#HHQ#ERGHPEHRRUGHOLQJVV\VWHHP#YRRU# $OWHUUD#+LU1#-1#.URV/#364:07:7699,
QDWXXURQWZLNNHOLQJ#RS#PHW#QXWULsQWHQ#HQ#]ZDUH#PHWDOHQ
YHURQWUHLQLJGH#DJUDULVFKH#JHELHGHQ1

'LW#UDSSRUW#LV#YHUNULMJEDDU#ELM=
6.%/#3RVWEXV#753/#5;33#$.##*RXGD
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9225:225'

,Q#KHW# ODQGHOLMN#JHELHG#ZRUGW# LQ#KHW#NDGHU#YDQ#KHW#QDWXXUEHOHLG#URQGRP#GH#(+6#+HFRORJLVFKH#KRRIG0
VWUXFWXXU,#JHVWUHHIG#QDDU#JURRWVFKDOLJH#XLWEUHLGLQJ#YDQ#QDWXXUJHELHGHQ1#'DDUQDDVW# LV#HU#RRN#VSUDNH
YDQ# ODQGJHEUXLNVYHUDQGHULQJHQ# WHQ#JHYROJH#YDQ#GH#UHFRQVWUXFWLH#YDQ#GH# ODQGERXZ1#9HHO# ODQGERXZ0
JURQGHQ#]LMQ# +OLFKW,#YHURQWUHLQLJG#PHW#]ZDUH#PHWDOHQ#HQ#EHVWULMGLQJVPLGGHOHQ/#HQ#KHEEHQ#HHQ#KRJH
QXWULsQWHQVWDWXV1#'H#WLMG#HQ#GH#PLGGHOHQ#RP#GH#JHVFKLNWKHLG#YDQ#HHQ#ORFDWLH#YRRU#QDWXXURQWZLNNHOLQJ
WH#EHRRUGHOHQ/#YRRUGDW#WRW#DDQNRRS#HQ#LQULFKWLQJ#ZRUGW#RYHUJHJDDQ/#]LMQ#YDDN#EHSHUNW1#'H#HFRWR[LFROR0
JLVFKH#ULVLFR*V#GLH#KHW#JHYROJ#]LMQ#YDQ#YRRUPDOLJ# ODQGJHEUXLN#ZRUGHQ#YHHODO#QLHW#YRRUDI#JHsYDOXHHUG1
+LHUGRRU#NDQ#HHQ#VDQHULQJ#QRRG]DNHOLMN#]LMQ#ZDDUGRRU#GH#NRVWHQ#YDQ# LQULFKWLQJ#HQ#EHKHHU#YDQ#WHUUHL0
QHQ#VWHUN#RSORSHQ/#RI#NDQ#LQ#HHQ#ODDW#VWDGLXP#EOLMNHQ#GDW#HHQ#EHRRJGH#RQWZLNNHOLQJ#QLHW#UHDOLVHHUEDDU
LV1

,Q# 6.%0YHUEDQG# ZRUGW# JHZHUNW# DDQ# GH# RQWZLNNHOLQJ# YDQ# KHW# EHVOLVVLQJVRQGHUVWHXQHQG# V\VWHHP
%21$1=$#+ERGHPEHRRUGHOLQJVV\VWHHP#YRRU#QDWXXURQWZLNNHOLQJ# LQ#PHW#QXWULsQWHQ#HQ#]ZDUH#PHWD0
OHQ#YHURQWUHLQLJGH# +YRRUPDOLJH,#DJUDULVFKH#JHELHGHQ,/#ZDDULQ#GH#EHVWDDQGH#NHQQLV#HQ#PRGHOOHQ
RYHU# GH# JHYROJHQ# YDQ# ERGHPYHURQWUHLQLJLQJ# RS# QDWXXU+0RQWZLNNHOLQJ,# ZRUGHQ# JHFRPELQHHUG1
%21$1=$#]DO#YHUVFKLOOHQGH#RYHUKHLGVLQVWDQWLHV#+ELMYRRUEHHOG#/19/#'/*#HQ#3URYLQFLHV,#HQ#SDUWLFX0
OLHUH# WHUUHLQHLJHQDUHQ#RQGHUVWHXQLQJ#NXQQHQ#ELHGHQ#ELM#KHW#EHRRUGHOHQ#YDQ#GH#KDDOEDDUKHLG#YDQ
QDWXXURQWZLNNHOLQJ#LQ#KHW#ODQGHOLMN#JHELHG1

,Q#GLW#UDSSRUW#ZRUGW#YHUVODJ#JHGDDQ#YDQ#GH#HHUVWH#IDVH#YDQ#GLW#SURMHFW/#GDW# LV#XLWJHYRHUG#GRRU#HHQ
FRQVRUWLXP#YDQ#$OWHUUD# +YRRUKHHQ#6&0'/2#HQ# ,%10'/2,/#7DXZ#EY1/#'/*/#'/*02YHULMVVHO/#/19/
3URYLQFLH#2YHULMVVHO#HQ#KHW#:DWHUVFKDS#5HJJH#HQ#'LQNHO1

VHSWHPEHU#5334
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6$0(19$77,1* 9,,
%(*5,33(1/,-67 ;,

+RRIGVWXN# 4# ,1/(,',1* 4
414 $FKWHUJURQG 4
415 3UREOHHPVWHOOLQJ#HQ#RSORVVLQJVULFKWLQJHQ 4
416 'RHOVWHOOLQJ#HQ#RQGHU]RHNVYUDJHQ 5
417 &RQVRUWLXP#VDPHQVWHOOLQJ 6
418 ,QKRXG#YDQ#GLW#UDSSRUW 7

+RRIGVWXN# 5# $$13$. 8
514 *HEUXLNHUVRQGHU]RHN 8
515 2QWZLNNHOLQJ#SURWRW\SH 9
516 'DWDYHU]DPHOLQJ :
51614 *HQHULHNH#GDWD :
51615 /RFDWLHVSHFLILHNH#GDWD :
517 3UDNWLMNWHVW ;

+RRIGVWXN# 6# 5(68/7$7(1 <
614 *HEUXLNHUV <
61414 %HKRHIWHQ <
61415 %HRRUGHOLQJVDVSHFWHQ <
61416 (FRWR[LFRORJLVFKH#ULVLFRPRGXOH 43
61417 6SHFLILHNH#PDDWUHJHOHQ 43
61418 .RSSHOLQJ#YDQ#GDWDEHVWDQGHQ 43
615 2QWZLNNHOLQJ#SURWRW\SH 43
61514 3URWRW\SH#%21$1=$ 43
61515 (&272;0PRGXOH 49
616 *HQHULHNH#YHUVXV#ORFDWLHVSHFLILHNH#GDWD 53
617 7RHSDVVLQJ#%21$1=$ 54
61714 *W#5LNNHULQN 54
61715 .ULPSHQHUZDDUG 57
61716 *HEUXLNHUVWHVW 5:

+RRIGVWXN# 7# (9$/8$7,(#(1#&21&/86,(6 64
714 $OJHPHQH#EUXLNEDDUKHLG 64
715 3URWRW\SH 64
716 *HQHULHNH#YHUVXV#ORFDWLHVSHFLILHNH#GDWD 65
717 7RHSDVVLQJ#YDQ#%21$1=$#RS#SURHIORFDWLHV 65

+RRIGVWXN# 8# $$1%(9(/,1*(1 66

/,7(5$7885 68

%LMODJH# $ 95$*(1/,-67#(148Ç7(

%LMODJH# % 180(5,(.(#8,76/$*(1#(148Ç7(

%LMODJH# & 3$57,7,(5(/$7,(6#,1#%21$1=$



9,

%LMODJH# ' 5,6,&2%(225'(/,1*#%2'(092&+7
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%LMODJH# ) '2259(5*,)7,*,1*

%LMODJH# * %(5(.(1,1*#209$1*#5(*(1:250(1#3238/$7,(

/,7(5$7885#%,-/$*(1
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6$0(19$77,1*

2QWZLNNHOLQJ#YDQ#HHQ#ERGHPEHRRUGHOLQJVV\VWHHP#YRRU#QDWXXURQWZLNNHOLQJ
RS#PHW#QXWULsQWHQ#HQ#]ZDUH#PHWDOHQ#YHURQWUHLQLJGH#DJUDULVFKH#JHELHGHQ

+HW#SURMHFW

'H#DDQOHLGLQJ
,Q#KHW# ODQGHOLMN#JHELHG#ZRUGW# LQ#KHW#NDGHU#YDQ#KHW#QDWXXUEHOHLG# +(FRORJLVFKH#+RRIGVWUXFWXXU,#JH0
VWUHHIG# QDDU# JURRWVFKDOLJH# XLWEUHLGLQJ# YDQ# QDWXXUJHELHGHQ1# +LHUYRRU# ]DO# GH# NRPHQGH# MDUHQ
4831333#KD#DJUDULVFKH#JURQG#ZRUGHQ# RSJHNRFKW1#'H# DDQZH]LJKHLG# YDQ# ]ZDUH#PHWDOHQ/# EHVWULM0
GLQJVPLGGHOHQ#HQ#KRJH#JHKDOWHQ#DDQ#QXWULsQWHQ#+VWLNVWRI#HQ# IRVIDDW,#VWDDQ#QDWXXURQWZLNNHOLQJ#RS
DJUDULVFKH#JURQG#LQ#GH#ZHJ1#%LM#GH#RPVFKDNHOLQJ#YDQ#ODQGERXZ#QDDU#QDWXXU#ZRUGW#GH#JURQGZDWHU0
VWDQG#YHUKRRJG#HQ#EHNDONLQJ#VWRSJH]HW1#+LHUGRRU#YHUDQGHUHQ#GH#ERGHPFRQGLWLHV/#ZDDUGRRU#YHHODO
GH#EHVFKLNEDDUKHLG#YDQ#GH#DDQZH]LJH#YHURQWUHLQLJLQJHQ# WRHQHHPW1#%HVFKLNEDUH#]ZDUH#PHWDOHQ
YRUPHQ#YRRUDO#HHQ#SUREOHHP#YRRU#GH#RQWZLNNHOLQJVPRJHOLMNKHGHQ#YDQ#IDXQD#+ERGHPOHYHQ/#YRJHOV
HQ#]RRJGLHUHQ,/#WHUZLMO#RYHUPDWLJH#KRHYHHOKHGHQ#QXWULsQWHQ#GH#RQWZLNNHOLQJ#YDQ#HHQ#PHHU#QDWXXU0
OLMNH#YHJHWDWLH#YHUKLQGHUHQ1#+HW# LV#QLHW#DOJHPHHQ#JHEUXLNHOLMN#RP#GH]H#HFRWR[LFRORJLVFKH#ULVLFR*V/
GLH#VDPHQKDQJHQ#PHW#KHW#YRRUPDOLJH#DJUDULVFKH# ODQGJHEUXLN/#YRRUDIJDDQG#DDQ#GH#DDQNRRS#HQ
GH#LQULFKWLQJ#YDQ#JHELHGHQ#WH#HYDOXHUHQ1#+LHUGRRU#NXQQHQ#GH#NRVWHQ#YDQ#LQULFKWLQJ#HQ#EHKHHU#VWHUN
RSORSHQ/#RI#EOLMNW#SDV#LQ#HHQ#ODDW#VWDGLXP#GDW#HHQ#EHRRJGH#QDWXXURQWZLNNHOLQJ#QLHW#UHDOLVHHUEDDU#LV1

'RHO#YDQ#KHW#%21$1=$0SURMHFW
2P#RQGHUVWHXQLQJ#WH#NXQQHQ#ELHGHQ#ELM#YUDDJVWXNNHQ#EHWUHIIHQGH#GH#LQULFKWLQJ#HQ#KHW#EHKHHU#YDQ
YHURQWUHLQLJGH#QDWXXUWHUUHLQHQ# LV#JHVWDUW#PHW#GH#RQWZLNNHOLQJ#YDQ#KHW#EHVOLVVLQJVRQGHUVWHXQHQG
V\VWHHP#%21$1=$=#HHQ#ERGHPEHRRUGHOLQJV\VWHHP#YRRU#QDWXXURQWZLNNHOLQJ# LQ#PHW#QXWULsQWHQ#HQ
]ZDUH#PHWDOHQ#YHURQWUHLQLJGH# +YRRUPDOLJH,#DJUDULVFKH#JHELHGHQ1#'LW#V\VWHHP# LV#JURWHQGHHOV#JH0
EDVHHUG# RS# GH# /HLGUDDG#%RGHPEHRRUGHOLQJ/# GLH# GRRU# GLYHUVH# EHODQJKHEEHQGHQ# ]RDOV# /19# HQ
9520#ZRUGW#RQGHUVFKUHYHQ1#'H]H#OHLGUDDG#EHVFKULMIW#HHQ#UDDPZHUN#YRRU#KHW#RPJDDQ#PHW#GLIIXVH
YHURQWUHLQLJLQJHQ# LQ# KHW# ODQGHOLMN# JHELHG1#0HW#%21$1=$#ZRUGW# YDVWJHVWHOG# LQ# KRHYHUUH# EHRRJGH
QDWXXUGRHOHQ#NDQVULMN#]LMQ/#JHJHYHQ#GH#PDWH#YDQ#YHURQWUHLQLJLQJ1#'H#PDWH#YDQ#NDQVULMNGRP#ZRUGW
YDVWJHVWHOG#RS#EDVLV#YDQ#HQHU]LMGV#GH#NODVVLHNH#VWDQGSODDWVIDFWRUHQ/#QXWULsQWHQ/#]XXU#HQ#YRFKW#HQ
DQGHU]LMGV#HHQ#HFRWR[LFRORJLVFKH#ULVLFRVFKDWWLQJ1

%21$1=$# RQGHUVWHXQW# KHW# YHUJHOLMNHQ# YDQ# GH#PRJHOLMNKHGHQ# YRRU# QDWXXURQWZLNNHOLQJ# YDQ# YHU0
VFKLOOHQGH# WHUUHLQHQ#HQ#KHW#HYDOXHUHQ#YDQ#YHUVFKLOOHQGH# LQULFKWLQJV0#HQ#EHKHHUVSODQQHQ#YRRU#ppQ
WHUUHLQ1#+HW#V\VWHHP#KRXGW#GDDUELM#RRN#UHNHQLQJ#PHW#DDQZH]LJH#YHURQWUHLQLJLQJHQ#HQ#HYDOXHHUW#GH
JHYROJHQ#YDQ#LQULFKWLQJVPDDWUHJHOHQ1#+LHUGRRU#GUDDJW#KHW#V\VWHHP#ELM#DDQ#EHWHUH#DIZHJLQJ#YDQ#GH
EHVWHGLQJ#YDQ#GH#EHVFKLNEDUH#+ILQDQFLsOH,#PLGGHOHQ1

9RRU#ZLH"
%21$1=$#LV#LQ#GH#HHUVWH#SODDWV#EHVWHPG#YRRU#LQULFKWHUV#HQ#EHKHHUGHUV#YDQ#QDWXXUWHUUHLQHQ1#'DDU0
QDDVW#NDQ#KHW#V\VWHHP#HHQ#URO#VSHOHQ#ELM#SODQQLQJ#HQ#EHOHLGVYRUPLQJ1#%21$1=$# LV#GXV# WH#JHEUXL0
NHQ# ELM# HHQ# JURRW# DDQWDO# RUJDQLVDWLHV/#ZDDURQGHU# RYHUKHLGVLQVWDQWLHV/# WHUUHLQHLJHQDUHQ/# DGYLHV0
EXUHDXV#HQ#RQGHU]RHNLQVWLWXWHQ1

:LH#GRHQ#HU#PHH"
+HW#SURMHFW# LV#HHQ# VDPHQZHUNLQJVYHUEDQG# YDQ# WZHH#XLWYRHUHQGH# RUJDQLVDWLHV/#$OWHUUD# HQ#7DXZ
EY1/#PHW#SDUWLFLSDQWHQ#YDQ#HHQ#DDQWDO#WRHNRPVWLJH#HLQGJHEUXLNHUV/#WH#ZHWHQ#/19/#'/*/#GH#3URYLQ0
FLH#2YHULMVVHO#HQ#KHW#:DWHUVFKDS#5HJJH#HQ#'LQNHO1#'H#6WLFKWLQJ#.HQQLVRQWZLNNHOLQJ#.HQQLVRYHU0
GUDFKW#%RGHP#+6.%,#RQGHUVWHXQW#KHW#SURMHFW#ILQDQFLHHO1



9,,,

(HUVWH#UHVXOWDWHQ
,Q#5333#LV#GH#HHUVWH#IDVH#YDQ#GLW#SURMHFW#XLWJHYRHUG1#(U# LV#HHQ#SURWRW\SH#YDQ#KHW#V\VWHHP#RQWZLN0
NHOG#ZDDULQ#GH# LGHHsQ#HQ#ZHQVHQ#YDQ#YHUVFKLOOHQGH#HLQGJHEUXLNHUV#]LMQ#YHUZHUNW#HQ#GDW# LQ# WZHH
SUDNWLMN#VLWXDWLHV#LV#JHWHVW1

+RH#]LHW#KHW#V\VWHHP#HUXLW"
%21$1=$# RPYDW# GH# HFRORJLH/# FKHPLH# HQ# HFRWR[LFRORJLH/# GH# ]RJHQDDPGH# WULDGH0EHQDGHULQJ# GLH
GRRU#YHUVFKLOOHQGH#SDUWLMHQ#LQ#GH#SUDNWLMN#ZRUGW#JHKDQWHHUG1#+HW#V\VWHHP#RQGHUVWHXQW#ELM#HYDOXDWLH
YDQ#GH#UDQGYRRUZDDUGHQ#YRRU#GH#RQWZLNNHOLQJ#YDQ#HHQ#HFRV\VWHHP#HQ#JHHIW#HHQ# LQVFKDWWLQJ#YDQ
GH#HFRWR[LFRORJLVFKH#JHYROJHQ#YDQ#HHQ#ERGHPYHURQWUHLQLJLQJ#ELM#QDWXXURQWZLNNHOLQJ#LQ#KHW#ODQGH0
OLMN#JHELHG1#'H#RS]HW#YDQ#KHW#V\VWHHP#LV#ZHHUJHJHYHQ#LQ#ILJXXU#641

� #/DQGJHEUXLNV0
###YHUDQGHULQJ

� #0DDWUHJHOHQ

9HUDQGHULQJ#LQ
� #]XXUJUDDG
� #QXWULsQWHQ
� #YRFKW

(IIHFWHQ#RS
PRELOLWHLW#YDQ
]ZDUH#PHWDOHQ

5LVLFR¶V#YRRU
ERGHPOHYHQ
GRRUYHUJLIWLJLQJ
PHW#]ZDUH
PHWDOHQ

5LVLFR¶V#YRRU
IORUD

.DQVULMNGRP
IORULVWLVFKH
QDWXXUGRHOHQ

(FRORJLVFKH#HQ
HFRWR[LFRORJLVFKH
HLQGEHRRUGHOLQJ

)LJ1#641# 2S]HW#YDQ#%21$1=$1

,Q#%21$1=$#]LMQ#EHVWDDQGH#PRGHOOHQ#RI#GDDUYDQ#DIJHOHLGH#RS]RHNWDEHOOHQ#RS#KHW#JHELHG#YDQ#YHU0
]XULQJ/#YHUPHVWLQJ/#]ZDUH#PHWDOHQ/#YHJHWDWLH0HIIHFWHQ#HQ#HFRWR[LFRORJLVFKH#ULVLFR*V#JHwQWHJUHHUG1
'H#EHRRUGHOLQJ#YDQ#GH#JHYROJHQ#YDQ#YHUPHVWLQJ#EHSHUNW#]LFK#LQ#KHW#KXLGLJH#V\VWHHP#WRW#VWLNVWRI1

%21$1=$# EHYDW# ODQGVGHNNHQGH# LQIRUPDWLH# RS# UDVWHUEDVLV# +583# î# 583#P,/# ZDDURQGHU# ERGHP0/
JURQGZDWHU0# HQ# GHSRVLWLHNDDUWHQ# HQ# NDDUWHQ#PHW# DFWXHOH# JHKDOWHV# YDQ# ]ZDUH#PHWDOHQ1#'H# EH0
VFKLNEDDUKHLG# YDQ#GH]H#JHQHULHNH#EDVLVJHJHYHQV#PDDNW#KHW#PRJHOLMN#KHW# V\VWHHP# YRRU# LHGHUH
ZLOOHNHXULJH# ORFDWLH# LQ#1HGHUODQG# LQ# WH#]HWWHQ1#'DDUQDDVW#NDQ#RRN# ORFDWLHVSHFLILHNH# LQIRUPDWLH# LQ
KHW#V\VWHHP#ZRUGHQ#LQJHYRHUG1#+HW#V\VWHHP#NDQ#]RZHO#RS#UHJLRQDOH#DOV#ORFDOH#VFKDDO#ZRUGHQ# LQ0
JH]HW1

'H#ZHUNLQJ#YDQ#%21$1=$#LV#DOV#YROJW=
0# 'H#JHEUXLNHU#VWHOW#PHW#EHKXOS#YDQ#GH#EDVLVJHJHYHQV# LQ#%21$1=$#GH#KXLGLJH#VLWXDWLH#YDVW# LQ

WHUPHQ#YDQ#ERGHPW\SH/#JURQGZDWHUWUDS#HQ#HYHQWXHHO#KHW#WRWDDOJHKDOWH#DDQ#]ZDUH#PHWDOHQ>
0# 'H#JHEUXLNHU#JHHIW#YRRU#GH#LQ#WH#ULFKWHQ#ORFDWLH#KHW#JHZHQVWH#QDWXXUGRHOW\SH#DDQ>
0# %21$1=$#JHHIW/# LQ#HHUVWH# LQVWDQWLH# ORV#YDQ#GH#ERGHPYHURQWUHLQLJLQJHQ/#DDQ#RQGHU#ZHONH#PLOL0

HXFRQGLWLHV#+DWPRVIHULVFKH#GHSRVLWLH#YDQ#VWLNVWRI#HQ#]ZDYHO#HQ#GH#NZHOIOX[,#KHW#JHNR]HQ#QD0
WXXUGRHOW\SH#WH#UHDOLVHUHQ#LV>

0# ,QGLHQ#GH#JHEUXLNHU#DDQJHHIW#GDW#GH#GHSRVLWLH#QLHW# UHDOLVHHUEDDU# LV/#JHHIW#%21$1=$#HHQ# OLMVW
PHW#QDWXXUGRHOW\SHQ#GLH#PLQGHU#VWULQJHQWH#HLVHQ#VWHOOHQ#DDQ#KHW#PLOLHX1#+LHUXLW#NDQ#HHQ#QD0
WXXUGRHOW\SH#ZRUGHQ#DDQJHZH]HQ#GDW#PRJHOLMN#ZHO# UHDOLVHHUEDDU# LV#ELM#EHRRJGH#PDDWUHJHOHQ
+YRRUORSLJ#DOOHHQ#GHSRVLWLH0UHGXFWLH#HQ#NZHOKHUVWHO,>

0# 9RRU#GH#GRRU#GH#JHEUXLNHU#RSJHJHYHQ#RI#YLD#GH#JHQHULHNH#GDWD#JHVHOHFWHHUGH#WRWDDOJHKDOWHQ
DDQ#GH#]ZDUH#PHWDOHQ#3E/#&X/#=Q#HQ#&G/#EHSDDOW#%21$1=$#GH#YULMH#PHWDDOFRQFHQWUDWLHV#LQ#KHW
ERGHPYRFKW#HQ#GH#GDDUDDQ#JHUHODWHHUGH#HFRWR[LFRORJLVFKH#ULVLFR*V1



,;

(FRWR[LFRORJLVFKH#ULVLFREHRRUGHOLQJ
'H#HFRWR[LFRORJLVFKH#EHRRUGHOLQJ# LQ#%21$1=$# LV# LQ#HHUVWH# LQVWDQWLH#JHEDVHHUG#RS#GH#PHWKRGLHN
YDQ# GH# SRWHQWLHHO# DDQJHWDVWH# IUDFWLH# +3$),1#'DDUELM# JDDW# KHW# RP# GH# IUDFWLH# YDQ# WD[RQRPLVFKH
JURHSHQ#HQ#ERGHPSURFHVVHQ# LQ#HHQ#HFRV\VWHHP/#GLH#VFKDGHOLMNH#JHYROJHQ#NXQQHQ#RQGHUYLQGHQ
YDQ#HHQ#FKHPLVFKH#VWRI#LQ#GH#ERGHP#RI#KHW#JURQGZDWHU1#'H]H#EHQDGHULQJ#VOXLW#DDQ#RS#GH#HHUGHU
JHQRHPGH# /HLGUDDG# %RGHPEHRRUGHOLQJ1# ,Q# GH# HHUVWH# IDVH# YDQ# KHW# SURMHFW# LV# GDDUQDDVW# HHQ
EODXZGUXN#RQWZLNNHOG#YRRU#GH#HFRWR[LFRORJLVFKH#PRGXOH#(&272;/#GLH#LQ#%21$1=$#]DO#ZRUGHQ#RS0
JHQRPHQ1#'H]H#PRGXOH#]DO#PHHUGHUH#W\SHQ#YDQ#ULVLFREHQDGHULQJHQ#EHYDWWHQ1#2S#GLW#PRPHQW#]LMQ
GLW#HU#YLHU#QDPHOLMN=
0# (HQ#ULVLFRVFKDWWLQJ#JHEDVHHUG#RS#GH#3$)0EHQDGHULQJ1#+LHUELM#ZRUGW#JHHQ#UHNHQLQJ#JHKRXGHQ

PHW#VSHFLILHNH#HLVHQ#YDQ#HHQ#VRRUW#RI#VRRUWHQJURHS>
0# (HQ#VRRUW0#RI#VRRUWHQJURHSVSHFLILHNH#ULVLFRVFKDWWLQJ#YLD#GH#EHUHNHQLQJ#YDQ#GRRUYHUJLIWLJLQJ#LQ

YRHGVHONHWHQV#YLD#ERGHPYRFKW/#ERGHPIDXQD#RI#YHJHWDWLH/#QDDU#YRJHOV#HQ#]RRJGLHUHQ>
0# (HQ#VRRUWVSHFLILHNH#ULVLFRVFKDWWLQJ#YRRU#GRHOVRRUWHQ#YDQ#KHW#JHZHQVWH#QDWXXUGRHOW\SH1#,Q#GH0

]H#ULVLFRVFKDWWLQJ#ZRUGW#]RZHO#GH#NDQV#RS#GLUHFWH0#DOV# LQGLUHFWH#HIIHFWHQ#+UHVS1#YHUJLIWLJLQJ#HQ
YRHGVHOVFKDDUVWH,#EHSDDOG>

0# 5LVLFRVFKDWWLQJ#JHULFKW#RS#/LIH#6XSSRUW#)XQFWLHV#YDQ#GH#ERGHP1

+LHUELM#GLHQW#HFKWHU#ZHO#WH#ZRUGHQ#DDQJHWHNHQG#GDW#GH#LPSOHPHQWDWLH#YDQ#GH#ULVLFRVFKDWWLQJ#JHED0
VHHUG#RS#/LIH#6XSSRUW#)XQFWLHV#YDQ#GH#ERGHP# LQ#HHQ# ODWHU#VWDGLXP#]DO#SODDWVYLQGHQ1#'H#KXLGLJH
VWDQG#YDQ#NHQQLV#PDDNW#KHW#QRJ#QLHW#PRJHOLMN#NZDQWLWDWLHYH#UHODWLHV# WXVVHQ#GH#DDQZH]LJKHLG#YDQ
]ZDUH#PHWDOHQ#HQ#HIIHFWHQ#RS#/LIH#6XSSRUW#)XQFWLHV#WH#JHQHUHUHQ1

+RH#YHUGHU
'H#NRPHQGH#WZHH#MDDU#]DO#%21$1=$#YHUGHU#RQWZLNNHOG#ZRUGHQ1#'H#EHODQJULMNVWH#DDQGDFKWVSXQWHQ
YRRU#GLW#WUDMHFW#]LMQ=
0# 9HUGHU#RSHUDWLRQDOLVHUHQ#YDQ#GH#KXLGLJH#YHUVLH>
0# 9HUGHU#WHVWHQ#YDQ#KHW#V\VWHHP#LQ#GH#SUDNWLMN>
0# 2QWZLNNHOHQ#YDQ#HHQ#PHWKRGH#RP#GH#EHWURXZEDDUKHLG#YDQ#HHQ#EHRRUGHOLQJ#WH#EHSDOHQ/#GRRU

QD#WH#JDDQ#ZDW#KHW#HIIHFW#LV#YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#LQ#SODDWV#YDQ#ORFDWLHVSHFLILHNH#JH0
JHYHQV>

0# 8LWEUHLGHQ#YDQ#GH#(&272;0PRGXOH#PHW#PHWKRGHQ#HQ#PRGHOOHQ#YRRU#KHW#YDVWVWHOOHQ#YDQ#VFKD0
GHOLMNH#HIIHFWHQ#YDQ#]ZDUH#PHWDOHQ#RS#ERGHPIDXQD# +LQGLYLGX0#HQ#SRSXODWLHQLYHDX,#HQ#GH#JH0
YROJHQ# YDQ# GRRUYHUJLIWLJLQJ# LQ# YHUVFKLOOHQGH# YRHGVHONHWHQV# +IDXQLVWLVFKH# QDWXXUGRHOHQ# HQ
RYHULJH#DDQGDFKWVRRUWHQ,1



;



;,

%(*5,33(1/,-67

%(9(5 %HOHLGVYHUQLHXZLQJ#ERGHPVDQHULQJ
%(9(50*52(1 %HOHLGVYHUQLHXZLQJ#ERGHPVDQHULQJ#LQ#KHW#ODQGHOLMN#JHELHG
%21$1=$ %RGHPEHRRUGHOLQJVV\VWHHP# YRRU# QDWXXURQWZLNNHOLQJ# LQ#PHW# QXWULsQWHQ# HQ

]ZDUH#PHWDOHQ#YHURQWUHLQLJGH#+YRRUPDOLJH,#DJUDULVFKH#JHELHGHQ
%26 %HVOLVVLQJVRQGHUVWHXQHQG#V\VWHHP
&D &DOFLXP
&G &DGPLXP
&(& &DWLRQ#H[FKDQJH#FDSDFLW\
&X .RSHU
'/* 'LHQVW#/DQGHOLMN#*HELHG
'2& ,Q#ZDWHU#RSORVEDUH#RUJDQLVFKH#YHUELQGLQJHQ#+'LVVROYHG#2UJDQLF#&DUERQ,
('7$ (WK\OHQHGLDPLQHWHWUDDFHWLF#$FLG
(+6 (FRORJLVFKH#+RRIGVWUXFWXXU
*9* *HPLGGHOGH#YRRUMDDUVJURQGZDWHUVWDQG
+126 6DOSHWHU]XXU
+& +D]DUGRXV#FRQFHQWUDWLRQ
+] +RJHUH#]DQGJURQGHQ
/19 0LQLVWHULH#YDQ#/DQGERXZ/#1DWXXUEHKHHU#HQ#9LVVHULM
0, 0DWXULW\#LQGH[
1 6WLNVWRI
1'7 1DWXXUGRHOW\SH
12(& 1R#REVHUYHG#HIIHFW#FRQFHQWUDWLRQ
3 )RVIDDW
3$) 3RWHQWLHHO#$DQJHWDVWH#)UDFWLH
3$. 3RO\F\FOLVFKH#$URPDWLVFKH#.RROZDWHUVWRIIHQ
3E /RRG
3+ =XXUJUDDG
5,90 5LMNVLQVWLWXXW#YRRU#9RONVJH]RQGKHLG#HQ#0LOLHX
6
6.%

=ZDYHO
6WLFKWLQJ#.HQQLVRQWZLNNHOLQJ#.HQQLVRYHUGUDFKW#%RGHP

9520 0LQLVWHULH#YDQ#9RONVKXLVYHVWLQJ#5XLPWHOLMNH#2UGHQLQJ#HQ#0LOLHX
:EE :HW#ERGHPEHVFKHUPLQJ
=0 =ZDUH#PHWDOHQ
=Q =LQN



;,,
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414# $FKWHUJURQG

,Q#4<<3# LV# LQ#KHW#1DWXXUEHOHLGVSODQ#YDQ#KHW#PLQLVWHULH#YDQ#/DQGERXZ/#1DWXXUEHKHHU#HQ#9LVVHULM
+/19,#GH#RQWZLNNHOLQJ#YDQ#HHQ#(FRORJLVFKH#+RRIGVWUXFWXXU# +(+6,#JHwQWURGXFHHUG1#'H#RQWZLNNH0
OLQJ#YDQ#QDWXXUJHELHGHQ# LQ#KHW# ODQGHOLMN#JHELHG#YLQGW#YRRUQDPHOLMN#ELQQHQ#GH#(+6#SODDWV# LQ#DDQ0
YXOOLQJ#RS#QDWXXUEHKRXG#HQ#0EHVFKHUPLQJ1#(HQ#ELMNRPHQGH#RQWZLNNHOLQJ#LQ#KHW#ODQGHOLMN#JHELHG#LV
LQ#JDQJ#JH]HW#GRRU#GH#UHFRQVWUXFWLH#YDQ#GH#ODQGERXZ#RS#GH#]DQGJURQGHQ#+5HFRQVWUXFWLHZHW#FRQ0
FHQWUDWLHJHELHGHQ/#5333,1#3ULPDLU#ULFKW#GH#5HFRQVWUXFWLHZHW#]LFK#RS#GH#UHFRQVWUXFWLH#YDQ#GH#YDU0
NHQVVHFWRU/#PDDU#GDDUQDDVW#RRN#RS#HHQ#NZDOLWHLWVLPSXOV#YRRU#QDWXXU/#ERV#HQ#ODQGVFKDS1#=RZHO#LQ
(+60#DOV#LQ#UHFRQVWUXFWLHYHUEDQG#VWUHYHQ#EHOHLGVPDNHUV#HQ#XLWYRHUGHUV#RS#KHW#WHUUHLQ#YDQ#GH#QD0
WXXURQWZLNNHOLQJ/#ZDDURQGHU# RYHUKHLGVLQVWDQWLHV# +/19/#'/*# HQ#3URYLQFLHV,# HQ# WHUUHLQHLJHQDUHQ
+3URYLQFLDOH#/DQGVFKDSSHQ/#:DWHUVFKDSSHQ/#HQ#9HUHQLJLQJ#YRRU#1DWXXUPRQXPHQWHQ,/#QDDU#KHW
WRW#VWDQG#EUHQJHQ#YDQ#RS#HONDDU#DDQVOXLWHQGH#JHELHGHQ#DOV#YRRUZDDUGH#YRRU#GH#RQWZLNNHOLQJ#YDQ
IORUD#HQ#IDXQD1#%LM#GLW#VWUHYHQ#QDDU#DDQHHQVOXLWHQGH#JHELHGHQ#NDQ#KHW#RRN#]R#]LMQ#GDW#YHURQWUHLQLJ0
GH#VWXNNHQ#JURQG#DDQJHNRFKW#PRHWHQ#ZRUGHQ1# ,Q#GH]H#JHYDOOHQ#]DO#ELM#GH#SODQQLQJ/# LQULFKWLQJ#HQ
EHKHHU#YDQ#GH#EHRRJGH#QDWXXUWHUUHLQHQ#QDDVW#HHQ#HYDOXDWLH# YDQ#GH#HFRORJLVFKH#DVSHFWHQ#RRN
HHQ#HFRWR[LFRORJLVFKH# ULVLFR0HYDOXDWLH#EHODQJULMN#]LMQ#RP# WH#EHRRUGHOHQ#RI#HHQ#JHZHQVWH#QDWXXU0
RQWZLNNHOLQJ#KDDOEDDU#LV1

/DQGERXZJURQGHQ#EOLMNHQ#YHHODO#YHURQWUHLQLJG#WH#]LMQ#PHW#]ZDUH#PHWDOHQ#HQ#EHVWULMGLQJVPLGGHOHQ
HQ#KHEEHQ#HHQ#KRJH#QXWULsQWHQVWDWXV#+VWLNVWRI/#1#HQ#IRVIDDW/#3,1#'LW#NDQ#WRW#EHOHPPHULQJHQ#OHLGHQ
ELM#KHW#RQWZLNNHOHQ#YDQ#QDWXXU#RS#GH]H#ORFDWLHV1#'H#]XXUJUDDG#+S+,#YDQ#ODQGERXZJURQGHQ#YDULHHUW
YDQ#]ZDN#]XXU#WRW#]ZDN#EDVLVFK1#'H#RQWZLNNHOLQJ#YDQ#QDWXXU#RS#GH]H#JURQGHQ#]DO#PHHVWDO# OHLGHQ
WRW#HHQ# ODJHUH#S+# +YHU]XULQJ,/#ZDDUGRRU#GH#EHVFKLNEDDUKHLG#YDQ#GH#PHHVWH#]ZDUH#PHWDOHQ# WRH0
QHHPW#>'H#9ULHV#HQ#5|PNHQV/#4<<7>#5|PNHQV/#4<<;@1#'LW#NDQ#VFKDGHOLMNH#JHYROJHQ#KHEEHQ#YRRU
GH#RQWZLNNHOLQJVPRJHOLMNKHGHQ#YDQ#PHW#QDPH#GH# IDXQD1#'DDUQDDVW#RYHUVFKULMGW#GH#EHVFKLNEDDU0
KHLG# YDQ#1#HQ#3# LQ# ODQGERXZJHELHGHQ# YDDN# GH# KRHYHHOKHGHQ# GLH# YRRU# QDWXXURQWZLNNHOLQJ# JH0
ZHQVW# ]LMQ1#'LW# SUREOHHP# NDQ# YHUHUJHUHQ# GRRU# YHUQDWWLQJ/# ]RDOV# ELM# QDWXXURQWZLNNHOLQJ# YDDN# KHW
JHYDO#LV#>7HU#0HXOHQ06PLGW#HW#DO1/#4<<9@/#PHW#QDPH#LQ#IRVIDDWYHU]DGLJGH#JURQGHQ#>&KDUGRQ#HW#DO1/
4<<9@1#'H#KRJH#QXWULsQWHQVWDWXV#NDQ#GH#RQWZLNNHOLQJ#YDQ#KHW#EHRRJGH#QDWXXUGRHOW\SH#EHOHPPH0
UHQ1

%LQQHQ#KHW#ZHWHQVFKDSSHOLMN#RQGHU]RHN#LV#YHHO#NHQQLV#DDQZH]LJ#RYHU#GH#HFRORJLVFKH/#FKHPLVFKH
HQ#HFRWR[LFRORJLVFKH#JHYROJHQ#YDQ#GH#RP]HWWLQJ#YDQ# ODQGERXZJURQGHQ#QDDU#QDWXXUJHELHG1#'H]H
NHQQLV# LV# HFKWHU# JHIUDJPHQWHHUG# HQ# RQGHUJHEUDFKW# LQ# DI]RQGHUOLMNH#PRGHOOHQ# >'H# 9ULHV# HW# DO1/
5333@#HQ#GDDUGRRU#PRHLOLMN# WRHJDQNHOLMN#YRRU# WRHSDVVLQJHQ# LQ#GH#SUDNWLMN1#'H# WLMG#HQ#GH#PLGGHOHQ
RP#GH#JHVFKLNWKHLG#YDQ#HHQ#ORFDWLH#YRRU#QDWXXURQWZLNNHOLQJ#WH#EHRRUGHOHQ#YRRUGDW#WRW#DDQNRRS#HQ
LQULFKWLQJ#ZRUGW#RYHUJHJDDQ#]LMQ#YDDN#EHSHUNW1#,QGLHQ#HHQ#GHUJHOLMNH#HYDOXDWLH#QLHW#LQ#HHQ#YROGRHQ0
GH#YURHJ#VWDGLXP#ZRUGW#XLWJHYRHUG/#NXQQHQ#GH#NRVWHQ#YDQ#LQULFKWLQJ#HQ#EHKHHU#YDQ#WHUUHLQHQ#VWHUN
RSORSHQ/#RI#NDQ#LQ#HHQ#ODDW#VWDGLXP#GXLGHOLMN#ZRUGHQ#GDW#HHQ#EHRRJGH#RQWZLNNHOLQJ#QLHW#UHDOLVHHU0
EDDU#LV1

415# 3UREOHHPVWHOOLQJ#HQ#RSORVVLQJVULFKWLQJHQ

'H#EHSHUNWH# WRHJDQNHOLMNKHLG#YDQ#GH#ZHWHQVFKDSSHOLMNH#NHQQLV#RYHU#GH#HFRORJLVFKH/#FKHPLVFKH#HQ
HFRWR[LFRORJLVFKH#JHYROJHQ#YDQ#GH#RP]HWWLQJ#YDQ# ODQGERXZJURQGHQ#QDDU#QDWXXU#EHSHUNW#GH#WRHSDV0
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VLQJ#YDQ#GH]H#NHQQLV#ELM#GH#EHRRUGHOLQJ#YDQ#PRJHOLMNH#QDWXXURQWZLNNHOLQJ1#'H#KXLGLJH#XUJHQWLHV\V0
WHPDWLHN# YRRU# GH# EHRRUGHOLQJ# YDQ# ERGHPYHURQWUHLQLJLQJ# +:HW# %RGHPEHVFKHUPLQJ,#ZRUGW# YRRU
QDWXXURQWZLNNHOLQJ# LQ#KHW# ODQGHOLMN#JHELHG#DOV#HHQ#EHOHPPHULQJ#EHVFKRXZG# >1LMKRI/#4<<9@#RPGDW
KHW#VOHFKWV#HHQ#JHEUXLNVVSHFLILHNH#QRUPHULQJ#EHWUHIW1#=RGRHQGH#ZRUGW#HU#JHHQ#JHEUXLN#JHPDDNW
YDQ# DQGHUH# ORFDWLHVSHFLILHNH# JHJHYHQV/# ]RDOV# ERGHPW\SH/# JURQGZDWHUVWDQG# HQ# QDWXXUGRHOW\SH/
WHUZLMO# MXLVW# LQ#KHW# ODQGHOLMN#JHELHG#HHQ#PHHU# ORFDWLHVSHFLILHNH#HFRORJLVFKH#ULVLFREHRRUGHOLQJ#ZHQ0
VHOLMN#LV#>5XWJHUV#HW#DO1/#4<<;@1#1LMKRI#>4<<9@#PHUNW#HFKWHU#RS#GDW#GH#PRJHOLMNKHLG#WRW#HHQ#PHHU# OR0
FDWLHVSHFLILHNH# EHRRUGHOLQJ#ZHO# GRRU# GH#ZHW# ZRUGW# JHERGHQ1# $OV# JHYROJ# YDQ# RQGXLGHOLMNKHGHQ
URQGRP#GH#EHRRUGHOLQJVDVSHFWHQ#ZRUGW#GH]H#+QRJ,#QLHW#WRHJHSDVW#ELM#GURJH#ERGHPV1

7HU#RQGHUVWHXQLQJ#YDQ#KHW#KHULQULFKWLQJV0#HQ#EHKHHUVEHOHLG# LQ#KHW# ODQGHOLMN#JHELHG# LV#HHQ#RS]HW#YRRU
HHQ#/HLGUDDG#%RGHPEHRRUGHOLQJ#RQWZLNNHOG# >/LM]HQ#HW#DO1/#4<<:@/#GLH#GRRU#GLYHUVH#SDUWLMHQ#]RDOV#KHW
0LQLVWHULH#YDQ#/19#HQ#YDQ#9520#ZRUGW#RQGHUVFKUHYHQ1#'H]H#/HLGUDDG#JHHIW#HHQ#UDDPZHUN#YRRU#KHW
RPJDDQ#PHW#PLOLHXYUHHPGH#VWRIIHQ#LQ#KHW#ODQGHOLMN#JHELHG#HQ#GLHQW#DOV#EDVLV#YRRU#GH#RQWZLNNHOLQJ#YDQ
HHQ#EHVOLVVLQJVRQGHUVWHXQHQG# V\VWHHP# +%26,# YRRU# ERGHPEHRRUGHOLQJ1#9RRU# HHQ# ORFDWLHVSHFLILHNH
EHRRUGHOLQJ#YDQ#HFRWR[LFRORJLVFKH#ULVLFR*V# LV#GH#FRPELQDWLH#YDQ#HFRORJLH/#FKHPLH#HQ#HFRWR[LFRORJLH/
GH#]RJHQDDPGH#7ULDGH0EHQDGHULQJ#>5XWJHUV#HW#DO1/#4<<;>#5XWJHUV#HW#DO1/#5333@/#LQ#GLW#V\VWHHP#HVVHQWL0
HHO1#'H]H#EHQDGHULQJ#ZRUGW#GRRU#GLYHUVH#SDUWLMHQ# LQ#GH#SUDNWLMN#JHKDQWHHUG1#'DDUQDDVW# LV#]RZHO#HHQ
HYDOXDWLH#YDQ#GH#HFRORJLVFKH#UDQGYRRUZDDUGHQ#DOV#HHQ# LQVFKDWWLQJ#YDQ#GH#HFRWR[LFRORJLVFKH#JHYRO0
JHQ#YDQ#ERGHPYHURQWUHLQLJLQJ#ELM#QDWXXURQWZLNNHOLQJ#LQ#KHW#ODQGHOLMN#JHELHG#YHUHLVW1

1DDVW#KHW#ELHGHQ#YDQ#RQGHUVWHXQLQJ#ELM#YUDDJVWXNNHQ#EHWUHIIHQGH#GH#LQULFKWLQJ#HQ#KHW#EHKHHU#YDQ#QD0
WXXUWHUUHLQHQ/#]RX#HHQ#JHwQWHJUHHUG# V\VWHHP#RRN# NXQQHQ#ZRUGHQ# LQJH]HW#RP# YRRUDIJDDQG#DDQ#GH
DDQNRRS#YDQ#JURQGHQ#GH#PRJHOLMNKHGHQ#HQ#EHSHUNLQJHQ#YRRU#QDWXXURQWZLNNHOLQJ# WH#HYDOXHUHQ1#'H
PRJHOLMNKHLG#RP#YRRUDI#DOWHUQDWLHYHQ#YDQ#QDWXXURQWZLNNHOLQJ#WH#NXQQHQ#YHUJHOLMNHQ#NDQ#ELMGUDJHQ#WRW
HHQ#HIILFLsQWHU#JHEUXLN#YDQ#EHVFKLNEDUH#+ILQDQFLsOH,#PLGGHOHQ1

416# 'RHOVWHOOLQJ#HQ#RQGHU]RHNVYUDJHQ

'H#GRHOVWHOOLQJ#YDQ#GLW#SURMHFW# LV#KHW#RQWZLNNHOHQ#YDQ#HHQ#%26#YRRU#ERGHPEHRRUGHOLQJ#YRRU#QD0
WXXURQWZLNNHOLQJ#RS#PHW#QXWULsQWHQ#HQ#]ZDUH#PHWDOHQ#YHURQWUHLQLJGH# +YRRUPDOLJH,#DJUDULVFKH#JH0
ELHGHQ#+%21$1=$,1

9RRU#GH#HHUVWH#IDVH#YDQ#KHW#SURMHFW#]LMQ#GH#YROJHQGH#RQGHU]RHNVYUDJHQ#JHIRUPXOHHUG=

41# +RH#NDQ#HHQ#%260ERGHPEHRRUGHOLQJ#ZRUGHQ#RQWZLNNHOG#GDW#DDQVOXLW#ELM#GH#ZHQVHQ#HQ#GH#EH0
KRHIWHQ#YDQ#SRWHQWLsOH#JHEUXLNHUV"

%LM#KHW#RQWZLNNHOHQ#YDQ#HHQ#%26#LV#KHW#YDQ#JURRW#EHODQJ#YDQDI#GH#VWDUW#YDQ#KHW#SURMHFW#UHNHQLQJ#WH
KRXGHQ#PHW#SRWHQWLsOH#JHEUXLNHUV1#1DDVW#HHQ#DQDO\VH#YDQ#GH#ZHQVHQ#HQ#EHKRHIWHQ#YDQ#JHEUXL0
NHUV# LQ#HHQ#YURHJ#VWDGLXP/# LV#RRN#FRQWDFW#HQ#WHUXJNRSSHOLQJ#WLMGHQV#GH#RQWZLNNHOLQJ#YDQ#KHW#V\V0
WHHP# YDQ# EHODQJ1# 'LW# YHUKRRJW# GH# NDQV# RS# KHW# RQWZLNNHOHQ# YDQ# HHQ# SURGXFW# GDW# ]RZHO# ZDW
WRHSDVVLQJVJHELHG#DOV#ZDW#JHEUXLNHUVYULHQGHOLMNKHLG#EHWUHIW#LQ#GH#SUDNWLMN#DFFHSWDEHO#LV1

51# +RH#NXQQHQ#EHVWDDQGH#NHQQLV#HQ#PRGHOOHQ#ZRUGHQ#JHwQWHJUHHUG# LQ#HHQ#V\VWHHP#+SURWRW\SH,
HQ#NDQ#HHQ#HHUVWH#DDQ]HW#ZRUGHQ#JHJHYHQ#YRRU#HHQ#PHHU#VSHFLILHNH#HFRWR[LFRORJLVFKH#PR0
GXOH"

+HW#V\VWHHP#]DO#RS#EDVLV#YDQ#VWDQGSODDWVIDFWRUHQ#EHRRUGHOHQ#RI#HHQ#EHRRJG#QDWXXUGRHOW\SH#JHUHDOL0
VHHUG#NDQ#ZRUGHQ1#+LHUELM#JDDW#KHW#YRRUDO#RP#GH#YRFKW0/#QXWULsQWHQ0#HQ#]XXUKXLVKRXGLQJ# LQ#UHODWLH
WRW#YHUGURJLQJ/# YHUPHVWLQJ#HQ# YHU]XULQJ1#9HUYROJHQV# ]DO#HHQ#HYDOXDWLH#ZRUGHQ#JHPDDNW# YDQ#GH
WR[LVFKH#HIIHFWHQ#YDQ#ERGHPYHURQWUHLQLJLQJ#RS#KHW#ERGHPOHYHQ#HQ#RS#GH#KRJHUH#IDXQD1
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9RRU#GH#EHRRUGHOLQJ#YDQ#GH#HFRWR[LFRORJLVFKH# ULVLFR*V# LV# WRW#QX#GH#PHWKRGLHN#YDQ#GH#SRWHQWLHHO
DDQJHWDVWH#IUDFWLH#3$)#>9DQ#GH#0HHQW/#4<<<@#YRRU#KHW#ERGHPYRFKW#LQ#KHW#SURWRW\SH#YDQ#%21$1=$
RSJHQRPHQ1#'H#3$)#EHWUHIW#GH#IUDFWLH#YDQ#GH#VRRUWHQ#GLH#ELM#HHQ#JHJHYHQ#JHKDOWH# LQ#KHW#YHOG#HQ
DDQJHQRPHQ#ELRORJLVFKH#EHVFKLNEDDUKHLG#GDDUYDQ#VFKDGH#RQGHUYLQGW#ELM#GH#JURHL/#UHSURGXFWLH#RI
RYHUOHYLQJ#YDQ#LQGLYLGXHQ1#'H#3$)0PHWKRGLHN#JHEUXLNW#DOJHPHQH#HFRWR[LFRORJLVFKH#JHJHYHQV#HQ
LV#GDDUGRRU#HHQ#JHQHULHNH#PHWKRGLHN1#=LM#JHHIW#HHQ#EHQDGHULQJ#YDQ#KHW#SRWHQWLsOH#EORRWVWHOOLQJVUL0
VLFR#HQ#QLHW#YDQ#GH#DFWXHOH#ORFDWLHVSHFLILHNH#HIIHFWHQ1

61# :DW#]LMQ#GH#PRJHOLMNKHGHQ#GDQ#ZHO#EHSHUNLQJHQ#YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#YHUVXV# ORFD0
WLHVSHFLILHNH#JHJHYHQV"

2P#PHW#%21$1=$# YRRU# LHGHUH# ORFDWLH# RI# LHGHU# JHELHG# ELQQHQ#1HGHUODQG# XLWVSUDNHQ# WH# NXQQHQ
GRHQ# LV# KHW# QRRG]DNHOLMN# RP# GH# EHVFKLNNLQJ# WH# KHEEHQ# RYHU# JHJHYHQV# RYHU# R1D1# ERGHPHLJHQ0
VFKDSSHQ/#GH#YHURQWUHLQLJLQJVJUDDG# +]ZDUH#PHWDOHQ,#HQ#GH# WRHYRHU#YDQ#]RZHO#V\VWHHPYUHHPGH
DOV#V\VWHHPHLJHQ#VWRIIHQ#YLD#GH#DWPRVIHHU#HQ#GH#K\GURORJLH1#'LW#NDQ# LQ#HHUVWH# LQVWDQWLH#RS#EDVLV
YDQ/#GHHOV#EHVFKLNEDUH/# ODQGHOLMNH# +JHQHULHNH,#JHJHYHQV1# ,Q#GH#HHUVWH# IDVH#]DO#GH#EUXLNEDDUKHLG
F1T1#EHWURXZEDDUKHLG#YDQ#GH]H#JHQHULHNH#JHJHYHQV#RS#EHSHUNWH#VFKDDO#RQGHU]RFKW#ZRUGHQ1#(HQ
GLHSJDDQGHU#RQGHU]RHN#LV#JHSODQG#YRRU#HHQ#ODWHUH#IDVH1

71# +RH#ZHUNW#KHW#V\VWHHP#LQ#GH#SUDNWLMN"

1DDVW#KHW#RSHUDWLRQDOLVHUHQ#YDQ#%21$1=$/# LV#KHW#YDQ#JURRW#EHODQJ#GDW#GH#YRRUJHVWHOGH#EHRRUGH0
OLQJVV\VWHPDWLHN#YRRU#XLWHHQORSHQGH#VLWXDWLHV# LQ#GH#SUDNWLMN#JHWHVW#ZRUGW1#+LHUGRRU#NXQQHQ#NQHO0
SXQWHQ#DDQ#KHW# OLFKW# WH#ZRUGHQ#JHEUDFKW#HQ#NDQ#HYHQWXHOH#ELMVWXULQJ# LQ#GH#RQWZLNNHOLQJ#YDQ#KHW
V\VWHHP#SODDWVYLQGHQ1

417# &RQVRUWLXP#VDPHQVWHOOLQJ

+HW#SURMHFW# LV#XLWJHYRHUG#GRRU#HHQ#FRQVRUWLXP#EHVWDDQGH#XLW#$OWHUUD# +YRRUKHHQ#6&0'/2#HQ# ,%10
'/2,/#7DXZ# EY1/#'LHQVW# /DQGHOLMN#*HELHG# +'/*,/#'/*02YHULMVVHO/#3URYLQFLH#2YHULMVVHO# DIGHOLQJ
0LOLHX/#%RGHP#HQ#*HELHGVEHVFKHUPLQJ#HQ#KHW#:DWHUVFKDS#5HJJH#HQ#'LQNHO1#+LHURQGHU# LV#HHQ
RYHU]LFKW#JHJHYHQ#YDQ#GH#EHWURNNHQ#SHUVRQHQ/#ZDDUELM#RQGHUVFKHLG#LV#JHPDDNW#WXVVHQ#XLWYRHUHQ0
GH#HQ#RYHULJH#SDUWLFLSDQWHQ1

8LWYRHUHQGH#SDUWLFLSDQWHQ
2UJDQLVDWLH 1DDP 7DDN
$OWHUUD GKU1#LU1#-1#.URV 3HQYRHUGHU/#PHWKRGRORJLH#2#PRGHORQWZLN0

NHOLQJ
GKU1#GU1#LU1#:1#GH#9ULHV 0HWKRGRORJLH
GKU1#GU1#:1#0D
PZ1#GU1#&1#.ORN
GKU1#GU1#-1+1#)DEHU

(FRWR[LFRORJLVFKH#PRGHOOHULQJ
(FRWR[LFRORJLVFKH#PRGHOOHULQJ
(FRWR[LFRORJLVFKH#PRGHOOHULQJ#HQ#HQTXrWH

GKU1#LU1#-1(1#*URHQHQEHUJ 3UDNWLMNWRHSDVVLQJ
GKU1#LU1#-1*1#:HVVHOLQJ ,PSOHPHQWDWLH#2#SURJUDPPHXU
PZ1#LQJ#01#6WULNZROG 7RHSDVVLQJ#*W#5LNNHULQN
GKU1#GUV1#*1%1#(NHOPDQV 7RHSVVLQJ#.ULPSHQHUZDDUG

7DXZ GKU1#LQJ1#61&1#%RV/
GKU1#LU1#:1*1+1#2JJ

3UDNWLMNWRHSDVVLQJ/#PRQLWRULQJ/#QHPDWR0
GHQRQGHU]RHN

PZ1#GU1#LU1#31#'RPEXUJ 5HGDFWLH#UDSSRUWDJH
'/* PZ1#LU1#+151*1#GH#5XLWHU (QTXrWH
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2YHULJH#SDUWLFLSDQWHQ
6.% GKU1#LU1#31:101#YDQ#0XOOHNRP
'/* GKU1#LQJ1#-1+1#GH#-RQJ#+WRW#34#38#5333,

GKU1#LQJ1#01%1#:LQNHO#+YDQDI#34#38#5333,
PZ1#LU1#&1#5RJKDLU

/19 GKU1#GUV1#-1-1&1#.DUUHV
'/*02YHULMVVHO GKU1#LQJ1#'1-1#/HHXZHULN
3URYLQFLH#2YHULMVVHO GKU1#LU1#0131#/RGHZLMNV
:DWHUVFKDS#5HJJH
HQ#'LQNHO

GKU1#LQJ1#31#YDQ#(US

418# ,QKRXG#YDQ#GLW#UDSSRUW

'LW#UDSSRUW#LV#DOV#YROJW#RSJHERXZG1#,Q#KRRIGVWXN#5#ZRUGW#GH#DDQSDN#YDQ#KHW#RQGHU]RHN# LQ#GH#HHU0
VWH#IDVH#XLWHHQJH]HW1#'DDUQD#ZRUGHQ#GH#UHVXOWDWHQ#EHVFKUHYHQ#LQ#KRRIGVWXN#6/#ZDDUELM#YRRU# LHGHU
GHHOUHVXOWDDW#HHQ#DSDUWH#VHFWLH#LV#JHUHVHUYHHUG1#'H#HYDOXDWLH#HQ#FRQFOXVLHV#ZRUGHQ#EHKDQGHOG# LQ
KRRIGVWXN#7/#ZDDUQD#GH#DDQEHYHOLQJHQ#YROJHQ#LQ#KRRIGVWXN#81
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+22)'678.#5

$$13$.

,Q#GH#HHUVWH#IDVH#YDQ#GLW#SURMHFW#]LMQ#GH#YROJHQGH#DFWLYLWHLWHQ#GRRUORSHQ#LQ#DDQVOXLWLQJ#RS#GH#RQGHU0
]RHNVYUDJHQ=
0# +HW#KRXGHQ#YDQ#HHQ#JHEUXLNHUVRQGHU]RHN#+DFWLYLWHLW#D,>
0# 2QWZLNNHOLQJ#YDQ#HHQ#SURWRW\SH#+DFWLYLWHLW#E,#HQ#RQWZHUSHQ#YDQ#HHQ#HFRWR[LFRORJLVFKH#PRGXOH

+DFWLYLWHLW#F,>
0# +HW#YHU]DPHOHQ#YDQ#JHQHULHNH# +DFWLYLWHLW#G,#HQ# ORFDWLHVSHFLILHNH# +DFWLYLWHLW#H,#GDWD#YRRU# WZHH

WHVWORFDWLHV>
0# +HW#WRHWVHQ#YDQ#KHW#SURWRW\SH#YDQ#%21$1=$#RS#GH#WHVWORFDWLHV#+DFWLYLWHLW#I,1
'H#HHUVWH#IDVH#LV#DIJHVORWHQ#PHW#HHQ#HYDOXDWLH#YDQ#GH#RQWZLNNHOLQJ#YDQ#%21$1=$#+DFWLYLWHLW#J,1

'H#RQGHUOLQJH#VDPHQKDQJ#YDQ#GH]H#DFWLYLWHLWHQ# LV#ZHHUJHJHYHQ# LQ# ILJXXU# 41#'H#DDQSDN#YDQ#GH
YHUVFKLOOHQGH#DFWLYLWHLWHQ#]DO#LQ#GH#KLHUQD#YROJHQGH#VHFWLHV#ZRUGHQ#EHVFKUHYHQ1

+F,
2QWZLNNHOLQJ
(FRWR[ 0PRGXOH+G,

'DWDYHU]DPHOLQJ =
JHQHULHN

+H,
'DWDYHU]DPHOLQJ =
ORFDWLHVSHFLILHN

+E,
,PSOHPHQWDWLH
%21$1=$

+I,
7HVWHQ SURWRW\SH

+J,
(YDOXDWLH

+D,
*HEUXLNHUVRQGHU]RHN

)LJ1#41 2YHU]LFKW#YDQ#GH#YHUVFKLOOHQGH#DFWLYLWHLWHQ#YDQ#GH#HHUVWH# IDVH#YDQ#KHW#%21$1=$0#SUR0
MHFW1

514# *HEUXLNHUVRQGHU]RHN

2P#%21$1=$#]R#JRHG#PRJHOLMN#WH#NXQQHQ#DIVWHPPHQ#RS#GH#ZHQVHQ#XLW#GH#SUDNWLMN#LV#LQ#HHQ#YURHJ
VWDGLXP#HHQ#HQTXrWH#YHUVWXXUG#QDDU#GLYHUVH#SRWHQWLsOH#JHEUXLNHUV#YDQ#KHW#V\VWHHP#HQ#]LMQ# LQWHU0
YLHZV#DIJHQRPHQ1#+HW#GRHO#YDQ#GLW#JHEUXLNHUVRQGHU]RHN#ZDV#RP#LQ]LFKW#WH#NULMJHQ#LQ#GH#YROJHQGH
DVSHFWHQ=

0# $OJHPHQH#EHKRHIWHQYHUNHQQLQJ
:DW# LV# LQ#GH#SUDNWLMN#GH#EHKRHIWH#DDQ#HHQ#GHUJHOLMN#V\VWHHP#HQ#KRH#JDDW#PHQ#QX#PHW#GH]H
SUREOHPDWLHN#RP1#9RRU#ZHONH#YUDJHQ#]RX#PHQ#HHQ#GHUJHOLMN#LQVWUXPHQW#ZLOOHQ#JHEUXLNHQ1

0# %HRRUGHOLQJVDVSHFWHQ
:HONH#EHRRUGHOLQJVDVSHFWHQ#]RXGHQ# LQ#KHW#V\VWHHP#PHHJHQRPHQ#PRHWHQ#ZRUGHQ/#ELMYRRU0
EHHOG=#RS#ZHON#QLYHDX#PRHW#KHW#V\VWHHP#XLWVSUDNHQ#GRHQ#HQ#ZHONH#VWDQGSODDWVIDFWRUHQ#PRH0
WHQ#PHHJHQRPHQ#ZRUGHQ1

0# (FRWR[LFRORJLVFKH#ULVLFRPRGXOH
+RH#]RX#GH]H#HU#XLW#PRHWHQ#]LHQ/#ELMYRRUEHHOG=#ZHONH#YHURQWUHLQLJLQJHQ#PRHWHQ#PHHJHQRPHQ
ZRUGHQ/#ZDDU#PRHW#GH#EHRRUGHOLQJ#RS#JHULFKW#]LMQ1

0# 0DDWUHJHOHQ
:HONH#LQULFKWLQJV0#HQ#EHKHHUVPDDWUHJHOHQ#PRHWHQ#ZRUGHQ#JHsYDOXHHUG1
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0# .RSSHOLQJ#PHW#GDWDEDVHV#HQ#DQGHUH#V\VWHPHQ
+HHIW#PHQ#KLHUDDQ#EHKRHIWH#HQ#ZHONH#EHVWDQGHQ2V\VWHPHQ#]RXGHQ#JHNRSSHOG#PRHWHQ#ZRU0
GHQ1

0# *HEUXLNHUVDVSHFWHQ
+RH#]RX#%21$1=$#JHwPSOHPHQWHHUG#PRHWHQ#ZRUGHQ/#KRH#]RXGHQ#EHKHHU#HQ#RQGHUVWHXQLQJ
HUXLW#PRHWHQ#]LHQ/#HWF1

$DQ#GH#KDQG#YDQ#GH]H#DVSHFWHQ#LV#HHQ#YUDJHQOLMVW#RSJHVWHOG#+%LMODJH#$,1#,Q#WRWDDO#ZHUGHQ#433#HQ0
TXrWHV#YHUVWXXUG1#7RW#GH#JHDGUHVVHHUGHQ#EHKRRUGHQ#HFRORJHQ#HQ#PLOLHXPHGHZHUNHUV#YDQ#'/*/
SURYLQFLHV/#+UHJLRQDOH,#RYHUKHGHQ/#1DWXXU0PRQXPHQWHQ/#6WDDWVERVEHKHHU/#GH#GLYHUVH# ODQGVFKDS0
SHQ#HQ#ZDWHUVFKDSSHQ1#7HU#DDQYXOOLQJ#ZHUGHQ#DFKW#PHGHZHUNHUV#YDQ#GH#SRWHQWLsOH#JHEUXLNHUV0
JURHSHQ# JHwQWHUYLHZG# WH#ZHWHQ#PHGHZHUNHUV# YDQ#'/*/#1DWXXUPRQXPHQWHQ/#6WDDWVERVEHKHHU/
8QLH#YDQ#/DQGVFKDSSHQ/#/19#HQ#/190=XLG1

9RRU#GH#XLWZHUNLQJ#YDQ#GH#HQTXrWH#]LMQ#GH#UHVSRQGHQWHQ#LQ#YLHU#JURHSHQ#YHUGHHOG=
41# ,QULFKWHUV#HQ#EHKHHUGHUV#+1DWXXUPRQXPHQWHQ/#6WDDWVERVEHKHHU#HQ#/DQGVFKDSSHQ,>
51# '/*#+PLOLHXPHGHZHUNHUV#HQ#PHGHZHUNHUV#HFRORJLH,>
61# 3URYLQFLDOH#RYHUKHGHQ#+SURYLQFLH/#/190UHJLRQDDO,>
71# 2YHULJ#+DGYLHVEXUHDXV/#RQGHU]RHNVLQVWLWXWHQ/#:DWHUVFKDS,1

%LM#GH#LQWHUSUHWDWLH#YDQ#GH#JHJHYHQV#LV#]RZHO#QDDU#GH#WRWDDOVFRUH#DOV#QDDU#GH#VFRUH#SHU#JURHS#JH0
NHNHQ1#'H#XLWNRPVWHQ#YDQ#GH# LQWHUYLHZV#]LMQ#JHEUXLNW# WHU#RQGHUVWHXQLQJ#HQ# WRHOLFKWLQJ#ELM#GH#XLW0
ZHUNLQJ#YDQ#GH#HQTXrWHUHVXOWDWHQ1

,Q#HHQ# ODWHU#VWDGLXP# LV#HHQ#JHwPSOHPHQWHHUG#SURWRW\SH#YDQ#%21$1=$#DOV#GHPRQVWUDWLHYHUVLH#RQ0
GHU#HQNHOH#EHODQJVWHOOHQGHQ#YHUVSUHLG#HQ#WLMGHQV#GLYHUVH#ZRUNVKRSV#JHGHPRQVWUHHUG1

515# 2QWZLNNHOLQJ#SURWRW\SH

9RRU#GH#RS]HW#YDQ#%21$1=$#]LMQ#EHVWDDQGH#PRGHOOHQ#HQ#PHWKRGLHNHQ#RS#KHW#JHELHG#YDQ#YHU]X0
ULQJ/#YHUPHVWLQJ/#]ZDUH#PHWDOHQ/#YHJHWDWLH0HIIHFWHQ#HQ#HFRWR[LFRORJLVFKH#ULVLFR*V#JHwQWHJUHHUG# WRW
ppQ#PRGHOOHQWUHLQ1#'H#RS]HW#YDQ#KHW#V\VWHHP#LV#ZHHUJHJHYHQ#LQ#ILJXXU#51

� #/DQGJHEUXLNV0
###YHUDQGHULQJ

� #0DDWUHJHOHQ

9HUDQGHULQJ#LQ
� #]XXUJUDDG
� #QXWULsQWHQ
� #YRFKW

(IIHFWHQ#RS
PRELOLWHLW#YDQ
]ZDUH#PHWDOHQ

5LVLFR¶V#YRRU
ERGHPOHYHQ
GRRUYHUJLIWLJLQJ
PHW#]ZDUH
PHWDOHQ

5LVLFR¶V#YRRU
IORUD

.DQVULMNGRP
IORULVWLVFKH
QDWXXUGRHOHQ

(FRORJLVFKH#HQ
HFRWR[LFRORJLVFKH
HLQGEHRRUGHOLQJ

)LJ1#51 2S]HW#YDQ#%21$1=$=#LQJUHHS0HIIHFW#UHODWLH1

+HW#SURWRW\SH#YDQ#%21$1=$#+DFWLYLWHLW#E,#LV# LQ#HHUVWH# LQVWDQWLH#JHEDVHHUG#RS#GH#/HLGUDDG#%RGHP0
EHRRUGHOLQJ#>/LM]HQ#HW#DO1/#4<<:@1#+LHUWRH#LV#EHVWDDQGH#NHQQLV#JHwQWHJUHHUG#LQ#HHQ#V\VWHHP1#'DDU0
QDDVW#LV#ELM#GH#RQWZLNNHOLQJ#UHNHQLQJ#JHKRXGHQ#PHW#VXJJHVWLHV/#LGHHsQ#HQ#ZHQVHQ#YDQ#SRWHQWLsOH
JHEUXLNHUV1



:

2PGDW#KHW#NZDQWLILFHUHQ#YDQ#HFRWR[LFRORJLVFKH#ULVLFR*V#QRJ#HHQ#UHODWLHI#RQRQWJRQQHQ#WHUUHLQ#LV/# LV
LQ#GH#HHUVWH#IDVH#JHVWDUW#PHW#KHW#RQWZHUSHQ#YDQ#HHQ#EODXZGUXN#YRRU#GH#HFRWR[LFRORJLVFKH#PRGXOH
+DFWLYLWHLW#F,1#+HW#LV#YDQ#EHODQJ#DDQ#WH#NXQQHQ#VOXLWHQ#ELM#QDWXXUGRHOHQ#HQ#GDDURP#LV#JHNR]HQ#YRRU
HHQ#DDQSDN#GLH#VSHFLILHN#YRRU#KHW#QDWXXUGRHO#LV1#'H#HVVHQWLH#YDQ#GH]H#EHQDGHULQJ#LV#GDW#YRHGVHO0
NZDOLWHLW#HQ#YRHGVHONZDQWLWHLW# LHWV#NXQQHQ#]HJJHQ#RYHU#GH#KXLGLJH#VLWXDWLH/#PDDU#RRN#HHQ# YRRU0
VSHOOLQJ#NXQQHQ#GRHQ#RYHU#GH#WRHNRPVWLJH#VLWXDWLH1#8LW#GH#JHKRXGHQ#HQTXrWH#YROJW#HHQ#GXLGHOLMNH
ZHQV#RP#RRN#DDQGDFKW# WH# VFKHQNHQ# DDQ# V\VWHHPSURFHVVHQ# +]LH# SDUDJUDDI# 61416,1#'DDURP# ]DO
QDDVW#VSHFLILHNH#DVSHFWHQ#JHUHODWHHUG#DDQ#QDWXXUGRHOHQ#RRN#DDQGDFKW#ZRUGHQ#JHVFKRQNHQ#DDQ
DOJHPHQH#V\VWHHPSURFHVVHQ#RRN#ZHO#/LIH#6XSSRUW#)XQFWLHV#+/6),#JHQRHPG#+]LH#ELMY1#>'H#=ZDUW#HW
DO1/#4<<<@,1#,Q#ZH]HQ#EHWUHIW#/6)#HHQ#RS#GH#ERGHP#WRHJHVSLWVWH#EHOHLGVWHUP#HQ#JHHQ#HFRORJLVFKH
WHUP1#+LHUELM#YDOW#WH#GHQNHQ#DDQ#IXQFWLHV#DOV=#YRHGVHOYRRU]LHQLQJ/#GULQNZDWHUUHVHUYRLU/#]LHNWHZHULQJ
+ODQGERXZ,#HQ#ELRGLYHUVLWHLW1#%LQQHQ#%21$1=$#ZRUGW# LQ#/6)0YHUEDQG#JHNHNHQ#QDDU#]RZHO#GH#JH0
UHODWHHUGH#ERGHPSURFHVVHQ/#DOV#QDDU#GH#VSHFLILHNH#JURHSHQ#ERGHPRUJDQLVPHQ#GLH#KLHUELM#HHQ#URO
VSHOHQ1#7H#GHQNHQ#YDOW#DDQ#GH#URO#GLH#ELMY1#ZRUPHQ/#QHPDWRGHQ#HQ#PLFUR0RUJDQLVPHQ#VSHOHQ#ELM#GH
DIEUDDN#YDQ#RUJDQLVFKH#VWRI1

7HU#RQGHUVWHXQLQJ#YDQ#KHW#/6)0VSRRU#YDQ#GH#(&272;0PRGXOH#LV#RS#HHQ#YHURQWUHLQLJGH#ORFDWLH#RQ0
GHU]RHN#XLWJHYRHUG#QDDU#KHW#ERGHPOHYHQ1#+LHUPHH#LV#EHRRJG#DDQ#WH#VOXLWHQ#ELM#GH#KXLGLJH#JDQJED0
UH#HFRORJLVFKH# LQGLFDWRUHQ#YRRU#/6)#]RDOV#KHW#QHPDWRGHQRQGHU]RHN1#1HPDWRGHQRQGHU]RHN#NDQ
ZRUGHQ#YHURQGHUVWHOG#HHQ#DIVSLHJHOLQJ# WH#JHYHQ#YDQ# IXQFWLRQHOH#ELRGLYHUVLWHLW# LQ# UHODWLH# WRW#QXWUL0
HQWHQKXLVKRXGLQJ#LQ#GH#ERGHP#+]LH#RRN#>6FKRXWHQ#HW#DO1/#4<<:@,1

9DQ#QHPDWRGHQ# LV#UHHGV#DDQJHWRRQG#GDW#]LM#DOV#ELRLQGLFDWRU#NXQQHQ#ZRUGHQ#JHEUXLNW#YRRU#YHU]X0
ULQJ# >+\Y|QHQ#HQ#3HUVVRQ/#4<<3@/#EHPHVWLQJVJUDDG# >(WWHPD#HQ#%RQJHUV/# 4<<6@/#PHWDOHQYHURQW0
UHLQLJLQJ# >.RUWKDOV/# 4<<:@# HQ# YHURQWUHLQLJLQJ# PHW# UXZH# ROLH# >129(0/# 4<<;@1# +LHUELM# ZRUGW# GH
YHUKRXGLQJ# LQ#GH#VRRUWHQVDPHQVWHOOLQJ#YDQ#GH#QHPDWRGHQIDXQD#DOV# LQGLFDWLH# YRRU#GH#PDWH# YDQ
YHUVWRULQJ#HQ2RI#YHUPHVWLQJ#YDQ#GH#ERGHP#JHKDQWHHUG1

516# 'DWDYHU]DPHOLQJ

51614# *HQHULHNH#GDWD
2P#WH#YRRUNRPHQ#GDW#GH#JHEUXLNHU#YRRU#LHGHUH#WRHSDVVLQJ#QDVODJZHUNHQ/#ERGHPNDDUWHQ/#GHSRVL0
WLHJHJHYHQV#H1G1#PRHW#UDDGSOHJHQ#LV#KHW#V\VWHHP#YRRU]LHQ#YDQ#JHQHULHNH#GDWD#+DFWLYLWHLW#G,1#+LHU0
YRRU#LV#HHQ#GDWDEDVH#JHFUHsHUG#PHW#ODQGVGHNNHQGH#JHQHULHNH#JHJHYHQV/#EHWUHIIHQGH=
0# ERGHPHLJHQVFKDSSHQ/#]RDOV#&(&#HQ#RUJDQLVFKH#VWRI>
0# DWPRVIHULVFKH#WRHYRHU#YDQ#VWRIIHQ>
0# K\GURORJLVFKH#FRQGLWLHV>
0# JHKDOWHQ#DDQ#]ZDUH#PHWDOHQ#LQ#GH#ERYHQJURQG>
0# UDQGYRRUZDDUGHQ/#]RDOV#GH#S+/#*9*#HQ#10EHVFKLNEDDUKHLG/#SHU#QDWXXUGRHOW\SH1
+LHUGRRU#ZRUGW#KHW#PRJHOLMN#KHW#V\VWHHP#RS#LHGHUH#JHZHQVWH#ORFDWLH#LQ#KHW#ODQGHOLMN#JHELHG#WRH#WH
SDVVHQ1#8LWHUDDUG#JHOGW#KLHUELM#GH#NDQWWHNHQLQJ#GDW#KHW#JDDW#RP#JOREDOH#JHJHYHQV/#NDDUWPDWHULDDO
RS#HHQ#VFKDDO#YDQ#4=83#333#RI#]HOIV#JURYHU/#ZDDUPHH#ELM# WRHSDVVLQJ# UHNHQLQJ#PRHW#ZRUGHQ#JH0
KRXGHQ1

51615# /RFDWLHVSHFLILHNH#GDWD
1DDVW#GH#PRJHOLMNKHLG#RP#JHQHULHNH#GDWD#LQ#%21$1=$#WH#JHEUXLNHQ/#LV#RRN#DDQGDFKW#EHVWHHG#DDQ
KHW#JHEUXLN# YDQ# ORFDWLHVSHFLILHNH#GDWD# +DFWLYLWHLW#H,1#9RRU# WZHH# ORSHQGH# QDWXXURQWZLNNHOLQJVSUR0
MHFWHQ/# +L,#GH#YRRUPDOLJH#YXLOVWRUW# *W#5LNNHULQN# +2YHULMVVHO,#HQ# +LL,#GH#KHULQULFKWLQJ#YDQ#GH#.ULPSH0
QHUZDDUG# +=XLG0+ROODQG,/# ]LMQ# DDQYXOOHQGH# JHJHYHQV# YHU]DPHOG1# 'H# WRHSDVEDDUKHLG# YDQ# KHW
V\VWHHP#LQ#GH#SUDNWLMN#LV#RRN#YRRU#GH]H#WZHH#ORFDWLHV#JHWHVW#+]LH#SDUDJUDDI#5171,1



;

'DWDYHU]DPHOLQJ#*W#5LNNHULQN
%LQQHQ# UXLOYHUNDYHOLQJ#(QWHU# LQ#2YHULMVVHO# OLJW#GH#YRRUPDOLJH#VWRUWSODDWV# *W#5LNNHULQN/#ZDDUYDQ# LQ
EHHOG#JHEUDFKW#PRHW#ZRUGHQ#RS#ZHONH#PDQLHU#GH#XLWORJHQGH#VWRIIHQ#GH#PRJHOLMNKHGHQ#YRRU#QD0
WXXURQWZLNNHOLQJ# +DTXDWLVFK/# WHUUHVWULVFK#HQ#VHPL0WHUUHVWULVFK,#EHwQYORHGHQ1#'H#SUREOHPDWLHN#KLHU
ZLMNW#HQLJV]LQV#DI# YDQ# YUDDJVWXNNHQ#EHWUHIIHQGH#KHULQULFKWLQJ# YDQ# LQWHQVLHI# JHEUXLNWH# ODQGERXZ0
JURQG#ZDDUELM#DO#HHQ#GLIIXVH#YHURQWUHLQLJLQJ#DDQZH]LJ# LV/#WHUZLMO#HU#KLHU#VSUDNH# LV#YDQ#HHQ#H[WHUQH
EHGUHLJLQJ1#%21$1=$#]DO#RRN#YRRU#HHQ#GHUJHOLMNH#VLWXDWLH#NXQQHQ#ZRUGHQ# LQJH]HW# WHU#RQGHUVWHX0
QLQJ#YDQ#KHW#LQULFKWLQJV0#HQ#EHKHHUVEHOHLG#+HQ#GXV#RRN#GH#KDDOEDDUKHLG#YDQ#QDWXXUGRHOVWHOOLQJHQ,1

'DWDYHU]DPHOLQJ#.ULPSHQHUZDDUG
'H#.ULPSHQHUZDDUG#PDDNW#GHHO#XLW#YDQ#KHW#+ROODQGVH#YHHQZHLGHJHELHG1#9DQZHJH#GH#DDQZH]LJH
QDWXXUZDDUGHQ#]DO# LQ#GH#.ULPSHQHUZDDUG#ELM# ODQGLQULFKWLQJVSURMHFWHQ# 5333#KD# UHVHUYDDWVJHELHG
HQ# 833# KD# QDWXXUWHUUHLQ#ZRUGHQ# RQWZLNNHOG# LQ# KHW# NDGHU# YDQ# GH# UHDOLVDWLH# YDQ# GH# +SURYLQFLDOH,
(+61#'DDUELM#]LMQ#NQHOSXQWHQ#WH#YHUZDFKWHQ#GLH#VDPHQKDQJHQ#PHW#DDQZH]LJH#ERGHPYHURQWUHLQL0
JLQJHQ1#1DDVW#GH#GLIIXVH#ERGHPYHURQWUHLQLJLQJ# +PHW#PHVWVWRIIHQ#HQ#]ZDUH#PHWDOHQ,#GLH#RS#YHOH
SODDWVHQ#LQ#KHW#ODQGHOLMN#JHELHG#YRRUNRPW/#LV#HU#LQ#GH#.ULPSHQHUZDDUG#VSUDNH#YDQ#HHQ#JURRW#DDQWDO
VORRWGHPSLQJHQ#XLW#KHW#YHUOHGHQ1#2S#EDVLV#YDQ#EHSHUNW#RQGHU]RHN#XLW#KHW#YHUOHGHQ#HQ# LQWHUYLHZV
NXQQHQ#7333#YDQ#GH#8333#DDQZH]LJH#VORRWGHPSLQJHQ#DOV#YHUGDFKW#ZRUGHQ#DDQJHPHUNW1#=ZDUH
PHWDOHQ#VSHOHQ#GDDULQ#HHQ#EHODQJULMNH#URO1#2RN#LQ#GH]H#VWXGLH#VSHHOW#GH#YUDDJ#LQ#KRHYHUUH#ERGHP0
YHURQWUHLQLJLQJ#HHQ#EHOHPPHULQJ#YRUPW#YRRU#GH#LQ#WH#]HWWHQ#QDWXXURQWZLNNHOLQJ1

(U#LV#YRRU#GH#.ULPSHQHUZDDUG#JHEUXLN#JHPDDNW#YDQ#GH#HHUGHU#YHU]DPHOGH#ORFDWLHVSHFLILHNH#JHJH0
YHQV#+6.%0SURMHFW#69035:># >%RHOV#HW#DO1/#5333@,1#2S#9# ORFDWLHV# LQ#GH#.ULPSHQHUZDDUG#]LMQ#JURQG0
PRQVWHUV#JHQRPHQ#GLH#YHUYROJHQV#JHDQDO\VHHUG#]LMQ1#+HW#EHWUHIW#9#GHPSLQJHQ#PHW#9#ELMEHKRUHQGH
UHIHUHQWLHORFDWLHV# +RS# DIVWDQG# YDQ# GH# GHPSLQJHQ,1#'LW#ZRUGHQ# ORFDWLHVSHFLILHNH# GDWD# JHQRHPG1
'H]H#EHPRQVWHULQJ#KHHIW#SODDWVJHYRQGHQ#LQ#KHW#NDGHU#YDQ#HHQ#RQGHU]RHN#QDDU#ODQGERXZNXQGLJH
ULVLFR*V#YDQ#YHUYXLOGH#VORRWGHPSLQJHQ#LQ#GH#.ULPSHQHUZDDUG1

517# 3UDNWLMNWHVW

+HW#SURWRW\SH#YDQ#%21$1=$#]DO#ZRUGHQ#WRHJHSDVW#YRRU#GH# ORFDWLHV#*W#5LNNHULQN#HQ#GH#.ULPSHQHU0
ZDDUG# +DFWLYLWHLW# I,1# ,Q#EHLGH#JHYDOOHQ# LV#GH#YUDDJ#DDQ#GH#RUGH# LQ#KRHYHUUH#ERGHPYHURQWUHLQLJLQJ
HHQ#EHOHPPHULQJ#YRUPW#YRRU#GH#LQ#WH#]HWWHQ#QDWXXURQWZLNNHOLQJ1#%21$1=$#]DO#ZRUGHQ#JHEUXLNW#RP
YRRUVSHOOLQJHQ# WH# GRHQ# YDQ# FRQFHQWUDWLHV# YDQ# V\VWHHPHLJHQ# VWRIIHQ# +S+/# YRFKW0# HQ# 10
EHVFKLNEDDUKHLG,#HQ#V\VWHHPYUHHPGH#VWRIIHQ#+]ZDUH#PHWDOHQ,#LQ#GH#ERGHPRSORVVLQJ/#ZDDUQD#GH
HIIHFWHQ#GDDUYDQ#RS#GH#ELRWD#NXQQHQ#ZRUGHQ#JHNZDQWLILFHHUG1#'H#XLWNRPVWHQ#YDQ#GH#SUDNWLMNWRHWV
]XOOHQ#PHGH#EHSDOHQG#]LMQ#YRRU#GH#YHUGHUH#RQWZLNNHOLQJ#YDQ#%21$1=$1



<

+22)'678.#6

5(68/7$7(1

614# *HEUXLNHUV

,QFOXVLHI#GH#SHUVRQHQ#GLH#]LMQ#JHwQWHUYLHZG#ZHUGHQ#5<#HQTXrWHV#JHUHWRXUQHHUG1#7DEHO#4#JHHIW#HHQ
RYHU]LFKW#YDQ#GH#YHUGHOLQJ#YDQ#GH#UHVSRQVH#RYHU#GH#RQGHUVFKHLGHQ#JHEUXLNHUVJURHSHQ1

7DEHO#41 9HUGHOLQJ#YDQ#GH#UHVSRQVH#YDQ#GH#HQTXrWH#RYHU#JHEUXLNHUVJURHSHQ1

*HEUXLNHUVJURHS 5HVSRQVH
,QULFKWHUV#HQ#EHKHHUGHUV #:
'/* 44
/19#.#3URYLQFLDOH#RYHUKHGHQ #9
2YHULJ #8

+LHURQGHU#YROJW#HHQ#VDPHQYDWWLQJ#YDQ#GH#XLWNRPVWHQ#YDQ#GH#HQTXrWH#RS#KRRIGSXQWHQ1#,Q#%LMODJH#%
LV#HHQ#RYHU]LFKW#WH#YLQGHQ#YDQ#GH#QXPHULHNH#XLWVODJHQ#YDQ#GH#DI]RQGHUOLMNH#YUDJHQ1

61414# %HKRHIWHQ
8LW#GH#HQTXrWH#EOLMNW#GDW#GH#SUREOHPDWLHN#ZDDURS#%21$1=$#LV#JHULFKW#LQ#GH#SUDNWLMN#ZRUGW#KHUNHQG/
ZDDUELM#EHKDOYH#DDQ#QDWXXURQWZLNNHOLQJ#RS#YRRUPDOLJH# ODQGERXZJURQGHQ#RRN#DDQ#QDWXXURQWZLN0
NHOLQJ#RS#YHUYXLOGH# ORFDWLHV#ZRUGW#JHGDFKW1#(U#ZRUGW#YRRU#GH]H#SUREOHPDWLHN#QRJ#ZHLQLJ#JHEUXLN
JHPDDNW#YDQ#EHVOLVVLQJVRQGHUVWHXQHQGH# V\VWHPHQ/#PDDU# <3(# YDQ#GH# UHVSRQGHQWHQ#JHHIW#DDQ
GDW#%21$1=$#]LQYRO#]RX#NXQQHQ#]LMQ# WHU#RQGHUVWHXQLQJ#YDQ#PHW#QDPH#SODQYRUPLQJ#HQ#EHKHHU># LQ
PLQGHUH#PDWH#ELM#GH#DDQNRRS#YDQ#JURQG1#$OV#JHZHQVWH#XLWEUHLGLQJHQ#YDQ#GH#IXQFWLHV#YDQ#KHW#V\V0
WHHP#ZRUGHQ#RQGHU#DQGHUH#JHQRHPG=#+L,#GH#PRJHOLMNKHLG#RP#EHKDOYH#YRRU#QDWXXURQWZLNNHOLQJ#RRN
HYDOXDWLHV# WH#NXQQHQ#XLWYRHUHQ#YRRU# ODQGERXZ#RI#GULQNZDWHU/#HQ# +LL,#GH#PRJHOLMNKHLG#RP# ULVLFR*V
YDQ#LQULFKWLQJVPDDWUHJHOHQ#QDDU#KHW#PLOLHX#WRH#WH#NXQQHQ# LQVFKDWWHQ/#ELMY1#GH#PRELOLVDWLH#YDQ#IRV0
IDDW#DOV#JHYROJ#YDQ#SHLOYHUKRJLQJ1

'H#PHHUGHUKHLG#YDQ#GH#UHVSRQGHQWHQ#+98(,#KHHIW#EHKRHIWH#DDQ#HHQ#V\VWHHP#GDW#]RZHO#RS#FRQ0
WDPLQDQWHQ#DOV#RS#QXWULsQWHQ#JHULFKW# LV1#,Q#GH#KXLGLJH#SUDNWLMN#ZRUGW#YHHODO#QLHW#RI#QDXZHOLMNV#DDQ0
GDFKW# JHVFKRQNHQ# DDQ# +SRWHQWLsOH,# ERGHPYHURQWUHLQLJLQJ/# PDDU# ZRUGHQ# QXWULsQWHQ# HQ# DQGHUH
DELRWLVFKH#RI#ELRWLVFKH#IDFWRUHQ#DOV#GRRUVODJJHYHQG#EHVFKRXZG#ELM#GH#EHRRUGHOLQJ#YDQ#GH#PRJH0
OLMNKHGHQ#YRRU#QDWXXURQWZLNNHOLQJ1

9DQXLW#'/*#HQ#SURYLQFLHV#LV#HU#EHKRHIWH#DDQ#HHQ#V\VWHHP#GDW#RS#UHJLRQDOH#VFKDDO#XLWVSUDNHQ#NDQ
GRHQ/#PDDU#GRRU#YHHO#DQGHUH#SRWHQWLsOH#JHEUXLNHUV#]DO#HHQ#V\VWHHP#DOV#%21$1=$#YRRUDO#RS#ORFDOH
VFKDDO#ZRUGHQ#JHEUXLNW1#'H#EHVFKLNEDDUKHLG#YDQ#GDWD#RS#ORFDOH#VFKDDO#ZRUGW#JHVLJQDOHHUG#DOV#HHQ
PRJHOLMN#NQHOSXQW1

61415# %HRRUGHOLQJVDVSHFWHQ
1DDVW#KHW#JHEUXLN#YDQ#GH#V\VWHPDWLHN#YDQ#QDWXXUGRHOW\SHQ# >%DO#HW#DO1/#4<<8@# LQ#KHW#V\VWHHP#EH0
VWDDW#HU#EHKRHIWH#DDQ#DDQVOXLWLQJ#RS#DQGHUH# LQ#GH#SUDNWLMN#JHKDQWHHUGH# LQGHOLQJHQ/#]RDOV#GH#VXE0
GRHOW\SHQLQGHOLQJ# YDQ#6WDDWVERVEHKHHU# RI# GH# QDWXXUGRHOSDNHWWHQ# YDQ# KHW# 3URJUDPPD# %HKHHU1
+HW#3URJUDPPD#%HKHHU#EHWUHIW#GH#QLHXZH#DDQSDN#YDQ#KHW#EHKHHU#YDQ#ERVVHQ/#QDWXXU#HQ# ODQG0
VFKDS#LQ#1HGHUODQG/#ZDDUPHH#GH#RYHUKHLG/#PLGGHOV#HHQ#XLWJHEUHLGH#VXEVLGLHUHJHOLQJ/#GH#NRPHQ0
GH# MDUHQ# KHW# QDWXXUEHKHHU# HHQ# QLHXZH# LPSXOV#ZLO# JHYHQ1#'H# LQGHOLQJ# LQ# QDWXXUGRHOW\SHQ#ZRUGW
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YDQXLW#GH#JURHS# LQULFKWHUV#HQ#EHKHHUGHUV#DOV# WH#JURI#EHVFKRXZG/#HQ#ZRUGW#GRRU#GH]H#JURHS#QLHW
YRRU#LQULFKWLQJVZHUN]DDPKHGHQ#JHEUXLNW1

(HQ#JURRW#GHHO#YDQ#GH# UHVSRQGHQWHQ#]LHW#KHW# IRVIDDWJHKDOWH#HQ#GH#ERGHPHLJHQVFKDSSHQ#DOV#GH
EHODQJULMNVWH#DDQYXOOHQGH#VWDQGSODDWVIDFWRUHQ#GLH#KHW#V\VWHHP#ELM#EHRRUGHOLQJ#YRRU#QDWXXURQWZLN0
NHOLQJ#PHH# ]RX#PRHWHQ# QHPHQ1#(HQ#PHHUGHUKHLG# YDQ# GH# UHVSRQGHQWHQ# +94(,# KHHIW# JHHQ# EH0
KRHIWH#DDQ#GH#PRJHOLMNKHLG#YRRU#DDQYXOOHQGH#EHRRUGHOLQJ#RS#JURQG#YDQ#HFRQRPLVFKH/# MXULGLVFKH
RI#PDDWVFKDSSHOLMNH#DVSHFWHQ1

61416# (FRWR[LFRORJLVFKH#ULVLFRPRGXOH
,Q#DDQYXOOLQJ#RS#GH# OLMVW#YDQ#]ZDUH#PHWDOHQ#+&X/#3E/#&G/#=Q,#ZDDUYRRU#KHW#V\VWHHP# LQ#HHUVWH# LQ0
VWDQWLH#JHEUXLNW#]DO#NXQQHQ#ZRUGHQ/#ZRUGHQ#PHW#QDPH#3$.#HQ#RUJDQLVFKH#EHVWULMGLQJVPLGGHOHQ
DOV#EHODQJULMNH#FRQWDPLQDQWHQ#JH]LHQ1#9ROJHQV# 87(#YDQ#GH# UHVSRQGHQWHQ#]DO#GH#HFRWR[LFRORJL0
VFKH#PRGXOH#RS#QDWXXUGRHOHQ#JHULFKW#PRHWHQ# ]LMQ/# WHUZLMO# 69(# HHQ# JHQHULHNH# ULVLFREHRRUGHOLQJ
YROGRHQGH#YLQGW1#$OV#WRHWVSDUDPHWHUV#YRRU#GH#ULVLFREHRRUGHOLQJ#YLQGW#PHQ#KLHUELM#YRRUDO#V\VWHHP0
SURFHVVHQ#LQ#UHODWLH#WRW#QXWULsQWHQVWURPHQ#HQ#IORULVWLVFKH0#HQ#IDXQLVWLVFKH#GRHOVRRUWHQ#EHODQJULMN1

61417# 6SHFLILHNH#PDDWUHJHOHQ
(U#EHVWDDW#YRRUDO#EHKRHIWH#DDQ#GH#PRJHOLMNKHLG#RP#GH#YROJHQGH#PDDWUHJHOHQ# WH#NXQQHQ#HYDOXH0
UHQ=#EHwQYORHGHQ#YDQ#GH#JURQGZDWHUVWDQG#+<6(,/#DIJUDYHQ#+:<(,/#HQ#PDDLHQ#HQ#DIYRHUHQ#+:4(,1
8LW#GH#LQWHUYLHZV#EOHHN#GDW#FRQWDPLQDQWHQ#]HOGHQ#EHSDOHQG#]LMQ#YRRU#GH#NHXV#RP#EHSDDOGH#PDDW0
UHJHOHQ# WH# HYDOXHUHQ1#)DFWRUHQ# ]RDOV# GH# DDQZH]LJKHLG# YDQ# QXWULsQWHQ/# GH# ]DDGYRRUUDDG# HQ# GH
ZDDUGH#YDQ#DDQZH]LJH#QDWXXU#ZRUGHQ#DOV#PHHU#EHSDOHQG#EHVFKRXZG1

61418# .RSSHOLQJ#YDQ#GDWDEHVWDQGHQ
'LYHUVH#RUJDQLVDWLHV#]LMQ#UHHGV#EH]LJ#RP#HHQ#DDQWDO#H[WHUQH#GDWDEHVWDQGHQ#LQ#KXLV#WH#KDOHQ/#GDDU0
RP#OLMNW#GH#PHHUZDDUGH#YDQ#WRHYRHJLQJ#YDQ#GH]H#EHVWDQGHQ#DDQ#%21$1=$#EHSHUNW1#:HO#ZRUGW#HU
EHODQJ#JHKHFKW#DDQ#GH#PRJHOLMNKHLG# WRW# LQYRHU#YDQ#GH]H#EHVWDQGHQ# LQ#KHW#V\VWHHP#YLD#HHQ#JHR0
JUDILVFK#LQIRUPDWLHV\VWHHP/#ELMYRRUEHHOG#$UF,QIR#RI#$UF9LHZ1#'H#DDQVOXLWLQJ#ELM#EHVWDDQGH#PRGHO0
OHQ/#V\VWHPHQ#HQ#EHRRUGHOLQJVV\VWHPDWLHNHQ#ZRUGW#EHODQJULMN#JHYRQGHQ1

615# 2QWZLNNHOLQJ#SURWRW\SH

61514# 3URWRW\SH#%21$1=$
0RGHOOHQ
%21$1=$#EHVWDDW#XLW#GH#WULDGH#HFRORJLH/#FKHPLH#HQ#HFRWR[LFRORJLH1#+LHUWRH#]LMQ#EHVWDDQGH#PRGHO0
OHQ#RS#KHW#JHELHG#YDQ#YHU]XULQJ/#YHUPHVWLQJ/#]ZDUH#PHWDOHQ/#YHJHWDWLH0HIIHFWHQ#HQ#HFRWR[LFRORJL0
VFKH# ULVLFR*V# JHwQWHJUHHUG# LQ# HHQ#PRGHOOHQWUHLQ1# (HQ# RYHU]LFKW# YDQ# GH#PRGHOOHQ# GLH# GH# EDVLV
YRUPHQ#YRRU#%21$1=$#LV#ZHHUJHJHYHQ#LQ#WDEHO#51

9RRU#GH#FRPELQDWLH#60$5752029(#LV#JHNR]HQ#RPGDW=
0# KHW#TXD# IXQFWLRQDOLWHLW# +HIIHFWHQ#YDQ# LQJUHSHQ#RS#DELRWLHN#JHYROJG#GRRU#YHUWDOLQJ#QDDU# IORULVWL0

VFKH#HIIHFWHQ,#HHQ#RSHUDWLRQHOH#PRGHOOHQNHWHQ#LV#GLH#WRHSDVEDDU#LV#RS#QDWLRQDOH#VFKDDO>
0# GH#PRGHOOHQNHWHQ#RRN# LV#RSJHQRPHQ# LQ#GH#1DWXXUSODQQHU#YDQ#KHW#1DWXXU0#HQ#0LOLHXSODQEX0

UHDX#>9DQ#+LQVEHUJ#HW#DO1/#4<<<@1
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7DEHO#51 2YHU]LFKW#YDQ#PRGHOOHQ#LQ#%21$1=$1

'HHOWDDN 0RGHO %URQ
0DFURFKHPLH#+]XXUJUDDG#HQ#QXWULsQWHQ, 60$575 >.URV#HW#DO1/#4<<8@
0RELOLVDWLH#YDQ#]ZDUH#PHWDOHQ 3DUWLWLHUHODWLHV >'H#9ULHV#HQ#%DNNHU/#4<<;>

%ULO#HQ#5|PNHQV/#5333@
5LVLFR*V#YRRU#GH#YHJHWDWLH 029( >$ONHPDGH#HW#DO1/#4<<9@
7R[LFRORJLVFKH#EHRRUGHOLQJ 3$)#PHWKRGLHN=#3RWHQWLHHO

$DQJHWDVWH#)UDFWLH
>&URPPHQWXLMQ#HW#DO1/#4<<:@

%LR0DFFXPXODWLH4, =LH#SDUDJUDDI#61515
32'<5$64, >.ORN#HQ#'H#5RRV/#4<<9@

4, %HWUHIIHQGH#RQGHUGHOHQ#]LWWHQ#QRJ#QLHW#LQ#KHW#SURWRW\SH1#=H#YRUPHQ#HHQ#RQGHUGHHO#YDQ#GH#EODXZGUXN#YDQ
GH#HFRWR[LFRORJLVFKH#PRGXOH/#]LH#SDUDJUDDI#615151

'H#SDUWLWLHUHODWLHV#YRRU#]ZDUH#PHWDOHQ#VOXLWHQ#TXD#FRPSOH[LWHLW#HQ# IXQFWLRQDOLWHLW#JRHG#DDQ#ELM#KHW
GRHO#YDQ#%21$1=$1#+HW#JDDW#KLHU#RP#YULM#HHQYRXGLJH#UHODWLHV#GLH#JHPDNNHOLMN#LQ#HHQ#%26#]LMQ#RQ0
GHU#WH#EUHQJHQ1#'H#GDWDEHKRHIWH#VOXLW#DDQ#RS#]RZHO#GH#XLWYRHU#YDQ#KHW#PRGHO#60$575#DOV#GH#EH0
VFKLNEDUH#JHQHULHNH#GDWD1#'LW#PDDNW#GDW#GH]H#UHODWLH#ODQGVGHNNHQG#WRH#WH#SDVVHQ#LV1

'H#3$)#EHQDGHULQJ#LV#RS#GLW#PRPHQW#GH#HQLJH#RSHUDWLRQHOH#PHWKRGLHN#RP#GH#HFRWR[LRFRORJLVFKH
ULVLFR*V#YDQ#]ZDUH#PHWDOHQ# LQ#KHW#ERGHPYRFKW# LQ#NDDUW# WH#NXQQHQ#EUHQJHQ1#9RRU#GH]H#PHWKRGLHN
JHOGW#HYHQHHQV#GDW#KLM#YULM#HHQYRXGLJ#LQ#HHQ#%26#LQ#WH#ERXZHQ#LV#HQ#JHQHULHN#WRHSDVEDDU1

%21$1=$#VOXLW#QDXZ#DDQ#ELM#GH#RQWZLNNHOLQJHQ#RS#KHW#JHELHG#YDQ#HFRORJLVFKH# ULVLFREHRRUGHOLQJ
YDQ#YHURQWUHLQLJGH#ERGHPV/#]RDOV#GH#EDVLVEHQDGHULQJ#YRRU# IXQFWLHJHULFKWH#EHRRUGHOLQJ# YDQ#ER0
GHPYHURQWUHLQLJLQJ#RS#EDVLV#YDQ#GH# WULDGH0EHQDGHULQJ# >5XWJHUV#HW#DO1/#5333@1#'H#DQDORJLH# LV#XLW0
HHQJH]HW#LQ#WDEHO#6#HQ#ILJXXU#61

,Q#ILJXXU#6#UHSUHVHQWHHUW#GH#ELQQHQVWH#FLUNHO#GH#7ULDGH1#'H#PLGGHOVWH#FLUNHO#JHHIW#GH#PRGXOHV#ZHHU
GLH/#DO#GDQ#QLHW#LQ#YHUHHQYRXGLJGH#YRUP/#LQ#%21$1=$#]LMQ#RSJHQRPHQ#GDQ#ZHO#LQ#HHQ#ODWHU#VWDGLXP
RSJHQRPHQ#]XOOHQ#ZRUGHQ1#0HW#GH]H#PRGHOOHQ#ZRUGHQ#GH#HFRV\VWHHPSURFHVVHQ#JHwQWHJUHHUG#HQ
ZRUGHQ#RS#EDVLV#YDQ#RSJHOHJGH#YHUDQGHULQJHQ#+ODQGJHEUXLNVYHUDQGHULQJ#DO#RI#QLHW#JHFRPELQHHUG
PHW#PDDWUHJHOHQ,#SURJQRVHV#XLWJHYRHUG1#'H#EXLWHQVWH#VFKLO#JHHIW#GH#PRGHOXLWNRPVWHQ#RIZHO#GH
WRHVWDQGVYDULDEHOHQ# YDQ# %21$1=$#ZHHU1#'H# LQKRXG# YDQ# GH]H# VFKLO# NRPW# WHYHQV# RYHUHHQ#PHW
PHHWEDUH#JURRWKHGHQ#YDQ#KHW#HFRV\VWHHP1#2S#EDVLV#KLHUYDQ#NDQ#%21$1=$#ELMYRRUEHHOG#JHNDOL0
EUHHUG#HQ#JHYDOLGHHUG#ZRUGHQ1
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7DEHO#61 $QDORJLH#7ULDGH0EHQDGHULQJ#HQ#%21$1=$1
7KHPD 7ULDGH %21$1=$

$FWLYLWHLW 8LWZHUNLQJ
&KHPLH 9HU]DPHOHQ#JHJH0

YHQV#RYHU#DDQZH]LJ0
KHLG#WR[LVFKH#VWRIIHQ
HQ#VFKDWWLQJ#YDQ#ELR0
EHVFKLNEDDUKHLG1

2S#EDVLV#YDQ#WRWDDOJHKDO0
WHV#HQ#GH#WH#YHUZDFKWHQ
S+/#&D#HQ#'2&0
FRQFHQWUDWLHV#ZRUGHQ#GH
ELR0EHVFKLNEDDUKHLG#HQ
PRELOLWHLW#YDQ#]ZDUH#PH0
WDOHQ#YDVWJHVWHOG1

%RGHPPRGXOH=
0# S+/#&D0FRQFHQWUDWLH/#10

EHVFKLNEDDUKHLG
0# %LR0EHVFKLNEDDUKHLG

YDQ#&X/#&G/#=Q#HQ#3E1

7R[LFRORJLH 0LGGHOV#ELRDVVD\V
LQ]LFKW#NULMJHQ#LQ#GH
GDDGZHUNHOLMNH#DDQ0
ZH]LJH#WR[LFLWHLW1

2S#EDVLV#YDQ#GH#WH#YHU0
ZDFKWHQ#ELR0EHVFKLNEDDU0
KHLG#YDQ#]ZDUH#PHWDOHQ
ZRUGW#GH#GLUHFWH#WR[LFLWHLW
YDVWJHVWHOG#HQ#PDWH#YDQ
GRRUYHUJLIWLJLQJ#YLD#ER0
GHPOHYHQ#HQ#YHJHWDWLH1

(&272;0PRGXOH=
0# %LRDFFXPXODWLH#LQ

YRHGVHONHWHQ
0# +RUPRQDOH#YHUVWRULQJ#LQ

YRHGVHONHWHQ
%RGHPPRGXOH#Æ#3$)
%RGHPPRGXOH#Æ#ZRUP
%RGHPPRGXOH#Æ#SODQW

(FRORJLH :DDUQHPLQJHQ#DDQ
KHW#HFRV\VWHHP1
9DVWVWHOOHQ#YDQ#SR0
SXODWLHRPYDQJ#HQ
VRRUWHQVDPHQVWHOOLQJ
GRRU#SURJQRVWLVFKH
PRGHOOHQ#HQ#LQYHQWD0
ULVDWLHV#LQ#KHW#YHOG1

2S#EDVLV#YDQ#WH#YHUZDFK0
WHQ#YHUDQGHULQJHQ#LQ#S+/
10EHVFKLNEDDUKHLG#HQ#ELR0
EHVFKLNEDDUKHLG#YDQ#]ZD0
UH#PHWDOHQ#ZRUGHQ#HIIHF0
WHQ#YDVWJHVWHOG#RS#/6)
YDQ#GH#ERGHP=#R1D1#HIIHF0
WHQ#RS#KHW#YRHGVHOZHE#YLD
YRHGVHONZDOLWHLW#HQ#0
NZDQWLWHLW#RS#GH#SRSXODWLH0
RPYDQJ#YDQ#UHJHQZRUPHQ
HQ#KRJHUH#GLHUHQ1

(&272;0PRGXOH=
0# %LRDFFXPXODWLH#Æ

YRHGVHONZDOLWHLW#YRRU
GRHOVRRUWHQ

0# 7R[LFLWHLW#Æ#RPYDQJ
YDQ#HQ#GXXU]DDPKHLG
SRSXODWLHV

0# %LRGLYHUVLWHLW#+ELMY1#0D0
WXULW\#,QGH[#QHPDWRGHQ,

0# (FRORJLVFK#IXQFWLRQHUHQ
YDQ#RUJDQLVPHQ#HQ
/6)4,

4,#/LIH#6XSSRUW#)XQFWLHV/#]LH#SDUDJUDDI#615151

)LJ1#61 $QDORJLH#7ULDGH0EHQDGHULQJ#HQ#%21$1=$1
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7RHVWDQGVJURRWKHGHQ#HQ#YDULDEHOHQ
0DFURFKHPLH1#9HUDQGHULQJHQ#LQ#GH#PDFURFKHPLH#]LMQ#JHEDVHHUG#RS#EHUHNHQLQJHQ#PHW#KHW#PRGHO
60$5751#'LW#PRGHO# EHUHNHQW# R1D1# GH# S+# LQ# KHW# ERGHPYRFKW# HQ# GH# VWLNVWRIEHVFKLNEDDUKHLG# +GH
V\VWHHPHLJHQ#VWRIIHQ,#XLWJDDQGH#YDQ#VFHQDULR*V#YRRU#GH#GHSRVLWLH#YDQ#YHU]XUHQGH#HQ#YHUPHVWHQ0
GH#VWRIIHQ#HQ#JURQGZDWHURQWWUHNNLQJ#>.URV#HW#DO1/#4<<8@1#'H#ERGHPFKHPLH#LQ#60$575#KDQJW#DI#YDQ
GH#LQSXW#YDQXLW#GH#DWPRVIHHU#+GHSRVLWLH,/#GH#LQSXW#YDQXLW#KHW#JURQGZDWHU#+NZHO,/#NURQHQGDNLQWHUDFWLHV/
QXWULsQWHQF\FOXV0SURFHVVHQ#HQ#JHRFKHPLVFKH# LQWHUDFWLHV# LQ#GH#ERGHP#HQ#GH#ERGHPRSORVVLQJ1#$FK0
WHUJURQGLQIRUPDWLH#RYHU#DDQQDPHQ# LQ#KHW#PRGHO#HQ#GH#GDDUELM#JHEUXLNWH#YHUHHQYRXGLJLQJHQ# LV#RSJH0
QRPHQ#LQ#'H#9ULHV#HW#DO1#>4<;<@#HQ#.URV#>4<<;@1

'H# EHUHNHQGH#ZDDUGHQ# YDQ# GH# S+/# VWLNVWRIEHVFKLNEDDUKHLG# +1,# HQ# GH# KHHUVHQGH# JHPLGGHOGH
YRRUMDDUVJURQGZDWHUVWDQG# +*9*,#GLHQHQ#DOV# LQSXW#YDQ#KHW#PRGHO#029(#YRRU#KHW#EHUHNHQHQ#YDQ
GH#YHJHWDWLH0HIIHFWHQ1#'H#S+#HQ#GH#FDOFLXPFRQFHQWUDWLH#+&D,#GLHQHQ#DOV#LQSXW#YRRU#KHW#EHUHNHQHQ
YDQ#GH#FRQFHQWUDWLH#]ZDUH#PHWDOHQ#LQ#KHW#ERGHPYRFKW1

0RELOLWHLW#YDQ#]ZDUH#PHWDOHQ1#+HW#PRELOLVDWLHPRGHO#YRRU#]ZDUH#PHWDOHQ#EHVWDDW#XLW#SDUWLWLHUHODWLHV
WXVVHQ#HQHU]LMGV#RQYHUDQGHUOLMNH#ERGHPHLJHQVFKDSSHQ# +ELMYRRUEHHOG# WRWDDOJHKDOWHQ#]ZDUH#PHWD0
OHQ/# OXWXPJHKDOWH# HQ# &(&,# HQ# DQGHU]LMGV# YHUDQGHUOLMNH# HLJHQVFKDSSHQ# +]RDOV# S+# HQ# &D0
FRQFHQWUDWLH,#HQ#GH#YULMH#]ZDUH#PHWDDOFRQFHQWUDWLHV#LQ#GH#ERGHPRSORVVLQJ1

,Q#KHW#DOJHPHHQ#ZRUGW#KHW#HFRORJLVFK#ULVLFR#YDQ#]ZDUH#PHWDOHQ#YDVWJHVWHOG#DDQ#GH#KDQG#YDQ# WR0
WDDOJHKDOWHQ#YDQ#GH]H#PHWDOHQ# LQ#GH#ERGHP1#8LW#YHUVFKLOOHQGH#RQGHU]RHNHQ#EOLMNW#HFKWHU#GDW#KHW
WRWDDOJHKDOWH#JHHQ#JRHGH#PDDW# LV#YRRU#GH#EHVFKLNEDDUKHLG#YDQ#PHWDOHQ#YRRU#RUJDQLVPHQ1#9HU0
VFKLOOHQGH#ERGHPHLJHQVFKDSSHQ#DOV#S+#HQ#KHW#NOHL0#HQ#RUJDQLVFKVWRIJHKDOWH#KHEEHQ#HHQ#VWHUNH
LQYORHG#RS#GH#EHVFKLNEDDUKHLG1#(HQ#GHHO#YDQ#KHW#PHWDDO# LQ#GH#YDVWH# IDVH# LV#]R#VWHUN#YDVWJHOHJG
GDW#KHW#QLHW#EHVFKLNEDDU# LV1#+HW#UHVWHUHQGH#GHHO#YDQ#KHW#PHWDDO# LV#SRWHQWLHHO#EHVFKLNEDDU1#'DDU0
GRRU#NDQ#ZDQQHHU#XLWJHJDDQ#ZRUGW#YDQ#KHW# WRWDDOJHKDOWH/#KHW#PRJHOLMNH#HFRWR[LFRORJLVFKH# ULVLFR
RYHUVFKDW#ZRUGHQ1# ,Q#%21$1=$#ZRUGW#HUYDQ#XLWJHJDDQ#GDW#GH#ELRORJLVFKH#EHVFKLNEDDUKHLG#RYHU0
HHQNRPW#PHW#GH# UHDFWLHYH# IUDFWLH#GLH#EHSDDOG# NDQ#ZRUGHQ#PHW#H[WUDFWLHV#PHW# 3/76#0#+126#RI
('7$1#2PGDW# KHW# UHDFWLHI#PHWDDOJHKDOWH# +SRWHQWLHHO# EHVFKLNEDDU# JHKDOWH,# YDDN# QLHW# EHNHQG# LV
ZRUGW#GLW#DIJHOHLG#PHW#UHJUHVVLHYHUJHOLMNLQJHQ#WXVVHQ#UHDFWLHI#PHWDDOJHKDOWH#+3/76#0#+126#H[WUD0
KHHUEDDU#PHWDDO,#HQ#KHW#WRWDDOJHKDOWH#HQ#ERGHPHLJHQVFKDSSHQ1

$OV#PDDW#YRRU#GH#DFWXHHO#EHVFKLNEDUH# IUDFWLH#ZRUGW# LQ#%21$1=$#GH#YULMH# LRQFRQFHQWUDWLH#YDQ#KHW
PHWDDO# LQ#KHW#ERGHPYRFKW#JHEUXLNW1#'H]H#YULMH# LRQFRQFHQWUDWLH#ZRUGW#HYHQHHQV#EHSDDOG#PLGGHOV
UHJUHVVLHYHUJHOLMNLQJHQ1#$DQ#GH#KDQG#YDQ#KHW#JHKDOWHQ#DDQ# UHDFWLHI#PHWDDO# LQ#GH#YDVWH# IDVH#HQ
ERGHPHLJHQVFKDSSHQ/#]RDOV#S+/#NOHL0#HQ#RUJDQLVFKVWRIJHKDOWH/#&D0FRQFHQWUDWLH#HQ#'2&/#ZRUGW#GH
YULMH# LRQFRQFHQWUDWLH# LQ#KHW#ERGHPYRFKW#EHSDDOG# >'H#9ULHV#HQ#%DNNHU/# 4<<;>#%ULO# HQ#5|PNHQV/
5333@1#9RRU#KHW#YDVWVWHOOHQ#YDQ#KHW#XLWVSRHOLQJVULVLFR#LV#HFKWHU#QLHW#DOOHHQ#GH#YULMH# LRQFRQFHQWUDWLH
LQ#KHW#ERGHPYRFKW#YDQ#EHODQJ/#PDDU#GH#WRWDOH#FRQFHQWUDWLH# LQ#RSORVVLQJ1#1DDVW#YULMH#PHWDDOLRQHQ
EHYDW#GH#ERGHPRSORVVLQJ#YHHODO#HHQ#VXEVWDQWLHHO#GHHO#DDQ#+YDDN#DDQ#RSJHORVWH#RUJDQLVFKH#YHU0
ELQGLQJHQ/#'2&,#JHFRPSOH[HHUGH#PHWDDOLRQHQ1#'DDURP#ZRUGW# LQ#%21$1=$#RS#HHQ#DQDORJH#ZLM]H
GH#WRWDDOFRQFHQWUDWLH#+YULMH#LRQFRQFHQWUDWLH#SOXV#FRQFHQWUDWLH#YDQ#JHFRPSOH[HHUGH#PHWDDOLRQHQ,#LQ
KHW#ERGHPYRFKW#EHSDDOG1#'RRU#QX#ELM#KHW#EHSDOHQ#YDQ#KHW#HFRWR[LFRORJLVFK#ULVLFR#GH#FRQFHQWUDWLH
YDQ#KHW#YULMH#LRQ#WH#EHWUHNNHQ/#NDQ#KHW#HFRWR[LFRORJLVFKH#HIIHFW#YDQ#ELMYRRUEHHOG#YHU]XULQJ#DOV#JH0
YROJ#YDQ#ODQGJHEUXLNVYHUDQGHULQJ#ZRUGHQ#LQJHVFKDW1

,Q#%21$1=$#ZRUGHQ#GH#KLHUERYHQ#JHQRHPGH#SDUWLWLHUHODWLHV#RIZHO#UHJUHVVLHYHUJHOLMNLQJHQ#JHEUXLNW
DOV#YHUWDDOIXQFWLHV#RP#GH#YHUDQGHULQJHQ#LQ#GH#]ZDUH#PHWDDOFRQFHQWUDWLHV#LQ#GH#ERGHPRSORVVLQJ#WH
UHODWHUHQ#DDQ#YHUDQGHULQJHQ# LQ#GH#PDFURFKHPLH#+S+#HQ#&D0FRQFHQWUDWLH,#RQGHU#EHSDDOGH#VFHQD0
ULR*V#YDQ#ODQGJHEUXLNVYHUDQGHULQJ#+]LH#%LMODJH#&,1
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.DQVULMNGRP#YHJHWDWLH1#2S#EDVLV#YDQ#EHUHNHQGH#RI#DIJHOHLGH#S+/#10WRHVWDQG#HQ#*9*/#ZRUGW#PHW
KHW#PRGHO#029(#GH# WH#YHUZDFKWHQ#NDQV#RS#KHW#YRRUNRPHQ#YDQ#SODQWHQVRRUWHQ# LQJHVFKDW1#029(
EHYDW#NDQVIXQFWLHV#YDQ#FD1#4333#YHUVFKLOOHQGH# LQKHHPVH#SODQWHQVRRUWHQ#>$ONHPDGH#HW#DO1/#4<<;@1
'H]H#NDQVIXQFWLHV#]LMQ#DIJHOHLG#XLW#HHQ#EHVWDQG#YDQ#PHHU#GDQ#631333#YHJHWDWLHRSQDPHQ# >6FKD0
PLQpH#HW#DO1/#4<<8@1#0HW#PXOWLYDULDWH#NDQVIXQFWLHV#ZRUGW#GH#NDQV#RS#YRRUNRPHQ#EHVFKUHYHQ#LQ#DI0
KDQNHOLMNKHLG# YDQ# GH# JHPLGGHOGH#PLOLHX0LQGLFDWLHZDDUGH# YDQ# (OOHQEHUJ# >(OOHQEHUJ# HW# DO1/# 4<<4@
YRRU#]XXUJUDDG/# WURILHJUDDG#HQ#YRFKWWRHVWDQG1#'H#NRSSHOLQJ# WXVVHQ#GH#JHJHYHQV#RYHU#GH#DELRWL0
VFKH# ERGHPIDFWRUHQ/# ]RDOV# NDQ#ZRUGHQ# EHUHNHQG#PHW#60$575/# HQ# GH#PLOLHX0LQGLFDWLHZDDUGHQ/
]RDOV#JHEUXLNW#LQ#GH#NDQVIXQFWLHV#YDQ#029(/#JHEHXUW#LQ#GH#]RJHQRHPGH#NDOLEUDWLH0IDVH#>$ONHPDGH
HW#DO1/#4<<9>#(UWVHQ#HW#DO1/#4<<;@1

3RWHQWLHHO# DDQJHWDVWH# IUDFWLH1#'H# JHQHULHNH# EHRRUGHOLQJ# YDQ# HFRWR[LFRORJLVFKH# ULVLFR*V# JDDW# XLW
YDQ#GH#EHUHNHQLQJ#YDQ#GH#3RWHQWLHHO#$DQJHWDVWH#)UDFWLH#+3$),/#]RDOV#GDW# LV#RQWZLNNHOG#GRRU#KHW
5,90#>9DQ#GH#0HHQW/#4<<<@1#'H#3$)#LV#GH#IUDFWLH#YDQ#WD[RQRPLVFKH#JURHSHQ#HQ#ERGHPSURFHVVHQ
+YQO1#PLFUR0RUJDQLVPHQ/#PLFURELRORJLVFKH#SURFHVVHQ#]RDOV#PLQHUDOLVDWLH/#QLWULILFDWLH#HQ# UHVSLUDWLH/
ERGHPIDXQD#HQ#SODQWHQ,#LQ#HHQ#HFRV\VWHHP/#ZDDUELM#HIIHFWHQ#WH#YHUZDFKWHQ#]LMQ#RS#HHQ#EHSDDOGH
ORFDWLH#DOV#]H#ZRUGHQ#EORRWJHVWHOG#DDQ#HHQ#VWRI# LQ#KHW#PLOLHX1#'LW# LV#HHQ#DVSHFLILHNH#VWDWLVWLVFKH
EHQDGHULQJ#GLH#XLWJDDW#YDQ#HHQ#IUHTXHQWLHYHUGHOLQJ#YDQ#GH#JHYRHOLJKHLG#YDQ#RUJDQLVPHQ#YRRU#GH
EHWUHIIHQGH#FRQWDPLQDQW1#,Q#IHLWH#YROJW#GH#3$)#GH#ZLM]H#ZDDURS#GH#PLOLHXNZDOLWHLWVGRHOVWHOOLQJHQ#LQ
GH#:HW#%RGHPEHVFKHUPLQJ# +:EE,#HFRORJLVFK#]LMQ#RQGHUERXZG1#'H]H#QRUPHQ#JDDQ#XLW#YDQ#HHQ
VFKDWWLQJ#YDQ#GH#]JQ1#+D]DUGRXV#&RQFHQWUDWLRQ# ++&S,#YDQ#HHQ#VWRI# LQ#KHW#PLOLHX1#'LW# LV#GH#FRQ0
FHQWUDWLH#ZDDUELM#YRRU#HHQ#EHSDDOG#SHUFHQWDJH#S#GH#12(&# +1R#2EVHUYHG#(IIHFW#&RQFHQWUDWLRQ,
ZRUGW#RYHUVFKUHGHQ# LQ#GH#JHQHULHNH# VRRUWHQYHU]DPHOLQJ# >9520/# 4<<4@1# ,Q# GH#3$)0EHQDGHULQJ
ZRUGW#GH#ZDDUGH#YDQ#S#EHUHNHQG#GLH#EHKRRUW#ELM#HHQ#EHSDDOGH#ERGHPEHODVWLQJ1#,Q#KHW#JHYDO#S 83
NRPW#GH#3$)#GXV#RYHUHHQ#PHW#KHW#PD[LPXP#WRHODDWEDUH#ULVLFR#YROJHQV#GH#:EE#HQ#]DO#83#SURFHQW
YDQ#GH#VRRUWHQ#HQ#SURFHVVHQ#]LFK#RQGHU#KXQ#12(&#EHYLQGHQ1

2PGDW#HU#JHHQ#QRUPHQ#EHVFKLNEDDU#]LMQ#YRRU#ERGHPYRFKW# LQ# UHODWLH# WRW#HIIHFWHQ#RS#ERGHPRUJD0
QLVPHQ#ZRUGW# LQ#%21$1=$#JHEUXLN#JHPDDNW#YDQ#HFRWR[LFRORJLVFKH#JHJHYHQV#YRRU#DTXDWLVFKH#RU0
JDQLVPHQ#YDQ#&URPPHQWXLMQ#HW#DO1#>4<<:@#+%LMODJH#',1#'LW#EHWUHIIHQ#ZDDUGHQ#YRRU#QDWWH#V\VWHPHQ/
ZDDUELM#HU#YDQXLW#GH#ZRUWHO]RQH#GLUHFW#RS#KHW#RSSHUYODNWH#ZDWHU#ZRUGW#DIJHZDWHUG1#9RRU#JURQGZD0
WHUEHVFKHUPLQJ#]LMQ#GH]H#ZDDUGHQ#WH#VWULQJHQW#RPGDW#HU#JHGXUHQGH#KHW#WUDQVSRUW#QDDU#KHW#JURQG0
ZDWHU#SUHFLSLWDWLH#YDQ#]ZDUH#PHWDOHQ#RS#NDQ# WUHGHQ# WHQ#JHYROJH#YDQ#HHQ#RSORSHQGH#S+#PHW#GH
GLHSWH1

2PGDW#GH#H[SHULPHQWHQ#YRRU#KHW#YDVWVWHOOHQ#YDQ#WR[LVFKH#HIIHFWHQ#ELM#DTXDWLVFKH#RUJDQLVPHQ#ELM0
QD#DOWLMG#XLWJHYRHUG#ZRUGHQ#PHW# OHLGLQJZDWHU# LV#ELM#DIZH]LJKHLG#YDQ#'2&#GH#YULMH# LRQFRQFHQWUDWLH
YDQ#GH#PHWDOHQ#YULMZHO#JHOLMN#DDQ#GH#WRWDDO0FRQFHQWUDWLH1#'H#YULMH#LRQFRQFHQWUDWLHV#]RDOV#EHUHNHQG
PHW#%21$1=$#VOXLWHQ#GDDUGRRU#JRHG#DDQ#ELM#GH#3$)#LQ#RSSHUYODNWHZDWHU1

%HVOLVVWUXFWXXU
)LJXXU#7#WRRQW#HHQ#VFKHPDWLVFK#RYHU]LFKW#YDQ#GH#EHVOLVVWUXFWXXU#YDQ#%21$1=$1

'H#ZHUNLQJ#YDQ#%21$1=$#LV#DOV#YROJW=
0# %21$1=$#VWHOW#GH#KXLGLJH#VLWXDWLH#YDVW#LQ#WHUPHQ#YDQ#ERGHPW\SH/#ODQGJHEUXLN/#JURQGZDWHUWUDS/

NZHOIOX[/#KHW# WRWDDOJHKDOWH#DDQ#]ZDUH#PHWDOHQ#HQ#GH#DWPRVIHULVFKH#GHSRVLWLH#YDQ#VWLNVWRI#HQ
]ZDYHO>

0# 'H#JHEUXLNHU#JHHIW#YRRU#GH#LQ#WH#ULFKWHQ#ORFDWLH#KHW#JHZHQVWH#QDWXXUGRHOW\SH#+1'7,#DDQ>
0# %21$1=$#JHHIW/#LQ#HHUVWH#LQVWDQWLH#ORV#YDQ#GH#FRQWDPLQDQWHQ/#DDQ#RQGHU#ZHONH#PLOLHXFRQGLWLHV

+DWPRVIHULVFKH#GHSRVLWLH#YDQ#VWLNVWRI#HQ#]ZDYHO#HQ#GH#NZHOIOX[,#KHW#JHNR]HQ#QDWXXUGRHOW\SH#WH
UHDOLVHUHQ#LV>
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0# ,QGLHQ#GH#JHEUXLNHU#DDQJHHIW#GDW#GH#YHUHLVWH#GHSRVLWLH#YRRU#GH#EHWUHIIHQGH# ORFDWLH#QLHW# UHDOL0
VHHUEDDU# LV/# GDQ# JHHIW#%21$1=$# HHQ# OLMVW#PHW# QDWXXUGRHOW\SHQ# GLH#PLQGHU# VWULQJHQWH# HLVHQ
VWHOOHQ#DDQ#KHW#PLOLHX1#+LHUXLW#NDQ#GH#JHEUXLNHU#HHQ#QDWXXUGRHOW\SH#NLH]HQ#GDW#PRJHOLMN#ZHO#UH0
DOLVHHUEDDU#LV#ELM#EHRRJGH#PDDWUHJHOHQ#+YRRUORSLJ#DOOHHQ#GHSRVLWLH0UHGXFWLH#HQ#NZHOKHUVWHO,>

0# 9RRU#GH#GRRU#GH#JHEUXLNHU#RSJHJHYHQ#RI#YLD#GH#JHQHULHNH#GDWD#JHVHOHFWHHUGH#WRWDDOJHKDOWHQ
DDQ#GH#]ZDUH#PHWDOHQ#3E/#&X/#=Q#HQ#&G/#EHSDDOW#%21$1=$#GH#PHWDDOFRQFHQWUDWLHV#LQ#KHW#ER0
GHPYRFKW#HQ#GH#GDDUDDQ#JHUHODWHHUGH#HFRWR[LFRORJLVFKH#ULVLFR*V1

$FFHSWDEHO

$0ELRWLVFKH#PRGHOOHULQJ

1LHW#DFFHSWDEHO

*HZHQVW#QDWXXUGRHO

(FRWR[LFRORJLVFKH
HIIHFWHQ

.DQV#RS#YRRUNRPHQ
SODQWHQVRRUWHQ

9ULMH LRQFRQFHQWUDWLH
]ZDUH#PHWDOHQ

S+
10EHVFKLNEDDUKHLG

*9*

%HRRUGHOLQJ

'DWD
0DDWUHJHOHQ

%LMVWHOOHQ#QDWXXUGRHOHQ

%LRWLVFKH#PRGHOOHULQJ

)LJ1#71 %HVOLVVWUXFWXXU# YDQ#%21$1=$#S+=# ]XXUJUDDG>#*9*=#JHPLGGHOGH# YRRUMDDUVJURQGZDWHU0
VWDQG>#1=#QLWUDDW1

1DWXXUGRHOW\SHQ
,Q#%21$1=$#LV#LQ#DDQVOXLWLQJ#RS#KHW#PRGHO#029(#JHNR]HQ#YRRU#GH#WHUUHVWULVFKH#1'7*V#YDQ#KRRIG0
JURHS#6#>%DO#HW#DO1/#4<<8@1#+RRIGJURHS#4/#5#HQ#7#YDQ#GH#QDWXXUGRHOW\SHQ#]LMQ#EXLWHQ#EHVFKRXZLQJ
JHODWHQ#RPGDW# ]LM#RQGHU#DQGHUH# YDQZHJH# KXQ# ODQGVFKDSSHOLMNH# NDUDNWHU/# WH# YHHO# XLWHHQORSHQGH
GRHOVRRUWHQ# EHYDWWHQ1#+LHUGRRU# LV# KHW# RQPRJHOLMN# RP# KDQWHHUEDUH#PLOLHXNZDOLWHLWVFULWHULD# WRH# WH
NHQQHQ1#'H#NHX]H#YDQ#GRHOVRRUWHQ#LQ#KHW#+DQGERHN#YRRU#1DWXXUGRHOW\SHQ#>%DO#HW#DO1/#4<<8@#LV#JH0
EDVHHUG#RS#GH#]JQ1# LW]0FULWHULD/#ZDDUELM#KHW# L0FULWHULXP# VWDDW# YRRU# LQWHUQDWLRQDOH#EHWHNHQLV/#KHW# W0
FULWHULXP#YRRU#HHQ#GDOHQGH# WUHQG# LQ#1HGHUODQG#HQ#KHW#]0FULWHULXP#YRRU#GH#]HOG]DDPKHLG#YDQ#GH
VRRUW# LQ#1HGHUODQG1#'H]H#FULWHULD#]LMQ#GXV#QLHW#JHIRUPXOHHUG#YRRU#PLOLHXNZDOLWHLWVEHRRUGHOLQJ1#'H
1'7*V#]LMQ#RQGHUJHEUDFKW# LQ#:# I\VLVFK0JHRJUDILVFKH# UHJLR*V1#3HU# I\VLVFK0JHRJUDILVFKH# UHJLR# LV#RQ0
GHUVFKHLG# JHPDDNW# LQ=# 4,ULHWODQG# HQ# UXLJWH/# 5,EORHPULMN# JUDVODQG/# 6,YRFKWLJ# VFKUDDO# JUDVODQG/
7,ERVJHPHHQVFKDS#YDQ#DUPH#]DQGJURQG#HQ#8,ERVJHPHHQVFKDS#YDQ#EURQ#HQ#EHHN1

)ORUDVSRRU1#9RRU#GH#EHSDOLQJ# YDQ#GH#PLOLHXJUHQ]HQ#S+/#*9*#HQ#10EHVFKLNEDDUKHLG# LV#JHEUXLN
JHPDDNW# YDQ# GH# QRUPVWHOOLQJVPHWKRGH# YDQ# KHW# PRGHO# 60$572029(# >9DQ# +LQVEHUJ# HQ# .URV/
4<<<@1#+LHUWRH#]LMQ#RS#EDVLV#YDQ#KHW#KDQGERHN#1'7#>%DO#HW#DO1/#4<<8@#+GRHO,VRRUWHQ#WRHJHNHQG#DDQ
1'71#9HUYROJHQV# LV#PHW#KHW#PRGHO#029(#SHU#1'7#EHSDDOG#ZDW#GH#PLOLHXJUHQ]HQ#]LMQ#]RGDW#;3(
YDQ#GH#+GRHO,VRRUWHQ#YDQ#EHVFKHUPG#]LMQ1

)DXQDVSRRU1#9RJHOV#HQ#]RRJGLHUHQ#GLH# LQ#DDQPHUNLQJ#NRPHQ#YRRU#GH#EHRRUGHOLQJ#YDQ#PRJHOLMNH
HFRWR[LFRORJLVFKH#HIIHFWHQ#]LMQ#YRRU#DOOH#KRRIGJURHSHQ#YDQ#1'7*V#VDPHQJHYDW# LQ#%LMODJH#(1#9RRU
LHGHU#1'7# LV#KLHUGRRU#YDVWJHOHJG#YRRU#ZHONH#VRRUWHQ#HHQ#ULVLFREHRRUGHOLQJ#ZRUGW#XLWJHYRHUG#+]LH
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ILJXXU#8,1#'LW#SULQFLSH#LV#DQDORRJ#DDQ#KHW#IORUDVSRRU1#'H#VRRUWHQ#]LMQ#RQGHUYHUGHHOG#QDDU#KHW#YRRU0
QDDPVWH#W\SH#YDQ#YRHGVHONHX]H/#DDQJH]LHQ#GDW#UHOHYDQW# LV#YRRU#GH#PDWH#YDQ#EORRWVWHOOLQJ1#+LHULQ
VWDDQ#UHJHQZRUPHQ#DOV#HHQ#DSDUW#YRHGVHOW\SH#YHUPHOG/#YDQZHJH#KXQ#VSHFLILHNH#URO#LQ#KHW#SURFHV
YDQ#GRRUYHUJLIWLJLQJ1#,Q#GH#GRHOVRRUWHQOLMVW#ZRUGHQ#RS#GLH#PDQLHU#8#VRRUWHQ#YDQ#WHUUHVWULVFKH#]RRJ0
GLHUHQ#HQ#58#VRRUWHQ#WHUUHVWULVFKH#YRJHOV#RQGHUVFKHLGHQ1#1DDVW#GH#DDQ#1'7#JHNRSSHOGH#VRRUWHQ
]DO#RRN#UHNHQLQJ#ZRUGHQ#JHKRXGHQ#PHW#JURWH#JUD]HUV/#]RZHO#YDQ#QDWXUH#DDQZH]LJH#VRRUWHQ#+KHUW
HQ#UHH,#DOV#JHwQWURGXFHHUGH#VRRUWHQ#+6FKRWVH#+RRJODQGHUV,1

1DWXXUGRHOW\SH

'RHOVRRUWHQ

$DQGDFKWVRRUWHQ
'RHOVRRUWHQ

029(

�#12#(IIHFW
##&RQFHQWUDWLRQ
�#%LRDFFXPXODWLH
�#%LRFRQFHQWUDWLH

(&272;

�#10EHVFKLNEDDUKHLG
�#S+
�#*9*

)ORUDVSRRU

)DXQDVSRRU
5LVLFR

5LVLFR

)LJ1#81 5HODWLH#QDWXXUGRHOW\SH#HQ#ULVLFREHSDOLQJ#YRRU#IORUD#HQ#IDXQD1

61515# (&272;0PRGXOH
%LQQHQ#%21$1=$#ZRUGW#DDQJHQRPHQ#GDW#GH#HFRORJLVFKH#HIIHFWHQ#YDQ#ERGHPYHURQWUHLQLJLQJ#JUR0
WHQGHHOV# YHUORSHQ# YLD#GH#RSJHORVWH# IUDFWLH# LQ# KHW# ERGHPYRFKW1#'H# JHKDOWHQ# LQ# KHW# ERGHPYRFKW
ZRUGHQ#LQ#KHW#DELRWLVFKH#GHHO#YDQ#%21$1=$#EHUHNHQG#XLW#ORFDWLHVSHFLILHNH#ERGHPJHJHYHQV/#]RDOV
WRWDDOJHKDOWHQ/#RUJDQLVFKH#VWRI/# OXWXP/#&(&# +FDWLRQ#H[FKDQJH#FDSDFLW\,/#S+#HQ#&D0FRQFHQWUDWLH1
%LM# GH# HFR+WR[LFR,ORJLVFKH# EHRRUGHOLQJ# YDQ# FRQWDPLQDQWHQ#ZRUGW# HHUVW# YRRU# KHW# JHZHQVWH#1'7
YDVWJHVWHOG#ZHONH#GRHOVRRUWHQ#UHOHYDQW#]LMQ#+%LMODJH#(,#HQ#YHUYROJHQV#ZRUGW#YRRU#UHOHYDQWH#VRRUWHQ
HHQ#EHRRUGHOLQJ#XLWJHYRHUG1

'H#HFRWR[LFRORJLVFKH#PRGXOH#+(&272;,#JDDW#XLW#YDQ#HHQ#DDQWDO#RYHUGUDFKWV0#HQ#HIIHFWUHODWLHV#WXV0
VHQ#HHQ#JHVHOHFWHHUG#DDQWDO#HFRV\VWHHPFRPSRQHQWHQ1#+LHUPHH#ZRUGW#KHW#RSWUHGHQ#YDQ#PRJHOLM0
NH#HIIHFWHQ#QD#EORRWVWHOOLQJ#DDQ#GH#ERGHPYHURQWUHLQLJLQJ# YRRU# YRJHOV#HQ# ]RRJGLHUHQ#EHUHNHQG/
ZDDURQGHU# RRN# IDXQLVWLVFKH# GRHOVRRUWHQ# YDQ# KHW# QDWXXUEHOHLG1#&RQWDPLQDQWHQ# EHUHLNHQ# KRJHUH
RUJDQLVPHQ#YRRUQDPHOLMN#YLD#KHW#YRHGVHO1#=R#ZRUGW#GH#GDV#YRRUDO#EHODVW#GRRU#KHW#HWHQ#YDQ#UHJHQ0
ZRUPHQ/#]LMQ#EHODQJULMNVWH#YRHGVHOEURQ#>.ORN#HW#DO1/#4<<;@1
'H#EODXZGUXN#YDQ#(&272;# LV#VFKHPDWLVFK#ZHHUJHJHYHQ# LQ#ILJXXU#9#HQ#RPYDW#YLHU#W\SHQ#YDQ#ULVL0
FREHQDGHULQJHQ/#QDPHOLMN=
41# (HQ#JHQHULHNH#ULVLFRVFKDWWLQJ#JHEDVHHUG#RS#GH#3$)0EHQDGHULQJ#+]LH#SDUDJUDDI#61514,>
51# (HQ#VRRUW0#RI#VRRUWHQJURHS0VSHFLILHNH#ULVLFRVFKDWWLQJ#YLD#GH#EHUHNHQLQJ#YDQ#GRRUYHUJLIWLJLQJ#LQ

YRHGVHONHWHQV#YLD#ERGHPYRFKW/#ERGHPIDXQD/#YHJHWDWLH/#QDDU#YRJHOV#HQ#]RRJGLHUHQ>
61# (HQ#VRRUW0VSHFLILHNH#ULVLFR0VFKDWWLQJ#RS#HQNHOH#GRHO0#HQ#DDQGDFKWVRRUWHQ#RS#EDVLV#YDQ#GLUHFWH

GRRUYHUJLIWLJLQJVHIIHFWHQ/#ZDDUELM#GH#WLMG#WRW#KHW#RSWUHGHQ#YDQ#HHQ#VFKDGHOLMN#HIIHFW#ZRUGW#YDVW0
JHVWHOG/#HQ#RS#EDVLV#YDQ#LQGLUHFWH#HIIHFWHQ#+YRHGVHOVFKDDUVWH,>

71# (HQ#FRPELQDWLH#YDQ#HHQ#+L,#SURFHVJHULFKWH#ULVLFREHRRUGHOLQJ#RS#EDVLV#YDQ#DOJHPHQH#V\VWHHP0
SURFHVVHQ#HQ#+LL,#ULVLFREHRRUGHOLQJ#JHEDVHHUG#RS#VWUXFWXXUSDUDPHWHUV#ZHONH#]LMQ# WH# UHODWHUHQ
DDQ#/LIH#6XSSRUW#)XQFWLHV#+/6),#+]LH#ELMY1#>'H#=ZDUW#HW#DO1/#4<<<@,1

'H#VSHFLILHNH#EHQDGHULQJ#JDDW#XLW#YDQ#HHQ#PXOWLWURILVFK#V\VWHHP#YDQ#HFRORJLVFKH# UHFHSWRUHQ# +IL0
JXXU# 9,/# GDW#ZLO# ]HJJHQ# HHQ# RSQDPH# YLD# YHUVFKLOOHQGH# RUJDQLVPHQ# LQ# HHQ# YRHGVHONHWHQ1# ,Q# GH
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ODDJVWH# WURILVFKH# ODDJ#EHYLQGHQ#]LFK#SODQWHQ#HQ#ERGHPGLHUHQ1#'H]H#RUJDQLVPHQ#]LMQ# LQ#VWDDW#RP
FRQWDPLQDQWHQ#RS# WH#QHPHQ# YLD#GLUHFWH#EORRWVWHOOLQJ#DDQ#KHW#ERGHPYRFKW1#'H# WZHHGH# WURILVFKH
ODDJ#ZRUGW#JHYRUPG#GRRU#RUJDQLVPHQ#GLH#GH#JHQRHPGH#SODQWHQ#HQ#ERGHPGLHUHQ#DOV#YRHGVHOEURQ
EHQXWWHQ1#'LW#]LMQ#KHUELYRUHQ#HQ#ZRUPHQHWHQGH#YRJHOV#HQ#]RRJGLHUHQ/# LQFOXVLHI#NOHLQH#]RRJGLHU0
VRRUWHQ#]RDOV#ZRHOPXL]HQ#HQ#VSLWVPXL]HQ1# ,Q#GH#GHUGH# WURILVFKH# ODDJ#EHYLQGHQ#]LFK#VRRUWHQ#GLH
NOHLQH# ]RRJGLHUHQ# LQ# KXQ# YRHGVHOSDNNHW# KHEEHQ1#'H# EHODVWLQJ# YDQ# GH# GDV# HQ# GH# JUXWWR#ZRUGW
YRRUQDPHOLMN#YHURRU]DDNW#GRRU#GH#FRQVXPSWLH#YDQ#UHJHQZRUPHQ/#]RGDW#GH]H#VRRUWHQ#WRW#GH#WZHH0
GH# WURILVFKH# ODDJ#JHUHNHQG#NXQQHQ#ZRUGHQ1#'H#VWHHQ0#HQ#GH#NHUNXLO#ZRUGHQ#EHODVW#YLD#GH#FRQ0
VXPSWLH#YDQ# UHJHQZRUPHQ#HQ#NOHLQH#]RRJGLHUHQ/#]RGDW#GH]H#GRHOVRRUWHQ#EHKRUHQ# WRW#GH#GHUGH
WURILVFKH#ODDJ1

,Q#GH#(&272;0PRGXOH#LV#HU#YDQ#XLWJHJDDQ#GDW#GH#EHGUHLJLQJ#YDQ#KHW#GXXU]DDP#YRRUWEHVWDDQ#YDQ
YRJHOV#HQ#]RRJGLHUHQ#GH#UHVXOWDQWH#LV#YDQ#WZHH#EDVLVSURFHVVHQ/#QDPHOLMN=
0# GRRUYHUJLIWLJLQJ#PHW#FRQWDPLQDQWHQ#YLD#GH#YRHGVHONHWHQ#+NZDOLWHLW,>
0# DDQWDVWLQJ#YDQ#GH#HFRORJLVFKH#GUDDJNUDFKW#DOV#JHYROJ#YDQ#HHQ#UHGXFWLH#YDQ#GH#YRHGVHOYRRU0

UDDG#+NZDQWLWHLW,1

%RGHPRSORVVLQJ
F=0RSO+L,
S+
F&DRSO
10EHVFKLNEDDUKHLG

6RRUWHQJURHS+[,
5LVLFR3$)

6RRUWHQJURHS+[,
3$)
12(&

%RGHPIDXQD
%&)IDX

%RGHPIDXQD
,QGLYLGXHIIHFWHQ

32'<5$6
SRSXODWLH

%RGHPIDXQD
F=0IDX+L,

9HJHWDWLH
%&)YHJ

9HJHWDWLH
F=0YHJ+L,

9RJHOV
=RRJGLHUHQ
0292

6RRUWHQJURHS
F=0IDX+L,
5LVLFR%LRDFF

%RGHPIDXQD
3RSXODWLHHIIHFWHQ

9RJHOV
=RRJGLHUHQ
%$)IDX

'RHOVRRUWHQ
9RHVHOVFKDDUVWH

,QWHJUDWLH#
NZDOLWHLW
NZDQWLWHLW

'RHOVRRUWHQ
WLMG#WRW#QLHUVFKDGH

3$)
*HQHULHN

%LRDFFXPXODWLH
6RRUWHQJURHS

3RSXODWLHHIIHFWHQ
6RRUWVSHFLILHN

(HUVWH
WURILVFKH#QLYHDX

7ZHHGH#HQ#GHUGH
WURILVFKH#QLYHDX

%RGHPIDXQD
32'<5$6
,QGLYLGX

$
EL
RW
LVF
KH
#G
HH
O#%
RQ
DQ
]D

9RJHOV
=RRJGLHUHQ
'292

6RRUW
5LVLFR3RSXODWWLH

3URFHVVHQ
0LFURRUJDQLVPHQ
0HVRIDXQD

0,

/6)
5LVLFR/6)

/6)
*HQHULHN

)LJ1#91 6FKHPDWLVFKH#ZHHUJDYH#YDQ#GH#(&272;0PRGXOH1#3$)=#SRWHQWLHHO#DDQJHWDVWH# IUDFWLH>
12(&=#QR#REVHUYHG#HIIHFW#FRQFHQWUDWLRQ>#F=0=#FRQFHQWUDWLH#]ZDUH#PHWDOHQ>#S+=#]XXU0
JUDDG>#F&D=#FDOFLXP0FRQFHQWUDWLH>#%&)=#ELRFRQFHQWUDWLHIDFWRU#/6)=#/LIH#6XSSRUW#)XQF0
WLHV1

6SHFLILHNH#ULVLFR0EHRRUGHOLQJ#DOV#JHYROJ#YDQ#GRRUYHUJLIWLJLQJ#+YRHGVHONZDOLWHLW,
'H#YRHGVHONZDOLWHLW#NDQ#RS#YHUVFKLOOHQGH#ZLM]HQ#ZRUGHQ#EHUHNHQG=#+L,#GH#PDWH#ZDDULQ#YRHGVHORU0
JDQLVPHQ#EHODVW#]LMQ#JHHIW# LQ]LFKW# LQ#GH#EHVFKLNEDDUKHLG#YDQ#FRQWDPLQDQWHQ#YRRU#SUHGHUHQGH#RU0
JDQLVPHQ#HQ# +LL,#GH# WLMGVGXXU# WRW#KHW#PRPHQW#ZDDURS#HIIHFWHQ#YHUZDFKW#ZRUGHQ1#'H#VXEPRGXOH
'292#+'2RUYHUJLIWLJLQJ#QDDU#92OJHQGH#WURILH#QLYHDX,#ZRUGW#WRHJHSDVW#RP#WH#EHUHNHQHQ#RI#RQRP0
NHHUEDUH#HIIHFWHQ#RS#]XOOHQ# WUHGHQ#YRRU#RI# WLMGHQV#GH# UHSURGXFWLHYH# OHYHQVIDVH# +]LH#ELMODJH#)5,1
'RRU#GH# WLMGVGXXU# WH#EHSDOHQ/#GLH#NDQ#ZRUGHQ#DIJHZRJHQ# WHJHQ#GH#JHQHUDWLHGXXU#YDQ#GH#RQGHU0
]RFKWH#VRRUW/#ZRUGW#PHHU#LQ]LFKW#YHUNUHJHQ#LQ#GH#G\QDPLHN#HQ#PRJHOLMNH#VFKDGHOLMNH#HIIHFWHQ#YDQ
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FRQWDPLQDQWHQ#RS#GH#VRRUW1#%RYHQGLHQ#NDQ#RRN#GH#HIIHFWLYLWHLW#YDQ# LQJUHSHQ#GLH#GH#ELREHVFKLN0
EDDUKHLG#YDQ#VRPPLJH#FRQWDPLQDQWHQ#GRHW#DIQHPHQ/#]RDOV#ELMYRRUEHHOG#EHNDONHQ/#GRRUJHUHNHQG
ZRUGHQ1
'H#ZLM]H#ZDDURS#GRRUYHUJLIWLJLQJ#ZRUGW#EHUHNHQG#LV#EHVFKUHYHQ#LQ#%LMODJH#)1

6SHFLILHNH#ULVLFREHRRUGHOLQJ#DOV#JHYROJ#YDQ#HIIHFWHQ#RS#YRHGVHONZDQWLWHLW
1DDVW#VFKDGH#GRRU#EHODVWLQJ#PHW#FRQWDPLQDQWHQ#YLD#KHW#YRHGVHO#NXQQHQ#KRJHUH#RUJDQLVPHQ#RRN
VFKDGH#RQGHUYLQGHQ#GRRU#HHQ#DIQDPH#YDQ#GH#KRHYHHOKHLG#YRHGVHO1#'LW#RQWVWDDW#DOV#KHW#YRHGVHO0
RUJDQLVPH#]HOI#KLQGHU#YDQ#GH#FRQWDPLQDQWHQ#RQGHUYLQGW/#ZDW#OHLGW#WRW#HHQ#DIQDPH#LQ#GH#SRSXODWLH0
GLFKWKHLG1#,Q#GH#(&272;0PRGXOH#ZRUGHQ#PHW#EHKXOS#YDQ#KHW#SRSXODWLHG\QDPLVFK#PRGHO#32'<5$6
EHVWDDQGH# ELRDVVD\# GDWD/# ]RDOV# UHGXFWLH# LQ# LQGLYLGXHOH# JURHL# HQ# UHSURGXFWLH# YDQ# UHJHQZRUPHQ/
GRRUYHUWDDOG#QDDU#DIQDPH#LQ#SRSXODWLHGLFKWKHLG#>.ORN#HQ#'H#5RRV/#4<<9>#.ORN#HW#DO1/#4<<:>#.ORN#HQ
'H#5RRV/#4<<;@1# ,Q#32'<5$6#ZRUGW#YHURQGHUVWHOG#GDW#GRRU#YHUYXLOHQGH#VWRIIHQ#JHwQGXFHHUGH#DI0
QDPH#LQ#JURHL#HQ#YDQ#UHSURGXFWLH#ELM#UHJHQZRUPHQ#KHW#JHYROJ#LV#YDQ#YHUDQGHULQJHQ#LQ#GH#HQHUJLH0
KXLVKRXGLQJ#YDQ#KHW# LQGLYLGX1#'H#ZLM]H#ZDDURS#GH#RPYDQJ#YDQ#GH# UHJHQZRUPHQSRSXODWLH#ZRUGW
EHUHNHQG#LV#RSJHQRPHQ#LQ#%LMODJH#*1

9RRU#KHW#YDVWVWHOOHQ#YDQ#GH#HIIHFWHQ#YDQ#YRHGVHOVFKDDUVWH#ZRUGW#JHEUXLN#JHPDDNW#YDQ#GH#02GXOH
YRRU#KHW#HIIHFW#YDQ#92HGVHODDQERG#+0292,1#0292# LV#HHQ#VXEPRGXOH#GLH#JHNRSSHOG#NDQ#ZRUGHQ
DDQ#32'<5$6#+]LH#ILJXXU#9,1#,Q#0292#ZRUGW#EHSDDOG#ZDW#GH#JHYRHOLJKHLG#YDQ#GH#GRHOVRRUW#LV#YRRU
HHQ#GRRU#YHUYXLOLQJ#JHwQGXFHHUGH#UHGXFWLH#LQ#YRHGVHONZDQWLWHLW#+]LH#ELMODJH#*,1#'H]H#JHYRHOLJKHLG
]DO#DIKDQJHQ#YDQ#KHW#SHUFHQWDJH#UHJHQZRUPHQ#LQ#KHW#GLHHW/#KHW#SHUFHQWDJH#YDQ#KHW#OHHIJHELHG#GDW
YHURQWUHLQLJG# LV/#GH# WLMGVGXXU#ZDDURYHU#GH#GRHOVRRUW#DIKDQNHOLMN# LV# YDQ# UHJHQZRUPHQ# +GH# JUXWWR
IRHUDJHHUW#ELMYRRUEHHOG#YRRUDO#LQ#KHW#UHSURGXFWLHVHL]RHQ#RS#UHJHQZRUPHQ,#HQ#GH#PRJHOLMNKHLG#GLH
GH#VRRUW#KHHIW#RP#HHQ#DQGHU#W\SH#YRHGVHO#WH#NLH]HQ#RQGHU#GH#YRRUZDDUGH#GDW#GLW#QLHW# OHLGW#WRW#DI0
QDPH# LQ# JHZLFKW# RI# UHSURGXFWLH1#'DVVHQ# NXQQHQ/# RPGDW# ]H# DOOHVHWHUV# ]LMQ/#PDNNHOLMN# RYHUJDDQ
QDDU#DQGHU#YRHGVHO#ELM#HHQ#WHNRUW#DDQ#UHJHQZRUPHQ1#8LW#RQGHU]RHN#LV#HFKWHU#JHEOHNHQ#GDW#GDVVHQ
HHQ#DIQDPH# LQ#JHZLFKW#YHUWRQHQ#ELM#HHQ#YHUPLQGHUG#SHUFHQWDJH#DDQ# UHJHQZRUPHQ# LQ#KHW#PHQX1
9RRU#GH]H#VRRUW#JHOGW#GXV#GDW#]LM#RQGDQNV#KXQ#YRHGVHOVWUDWHJLH#+RPQLYRULH,#VWHUN#DIKDQNHOLMN#]LMQ
YDQ#UHJHQZRUPHQ1

+HW#YDVWVWHOOHQ#YDQ#RQRPNHHUEDUH#HIIHFWHQ#YRRU#RI# WLMGHQV#GH# UHSURGXFWLHYH# OHYHQVIDVH#JHEHXUW
HYHQHHQV#PHW#GH#PRGXOH#'2921#+HW#ULVLFR#YDQ#GH#GRHOVRRUW#ZRUGW#EHSDDOG#GRRU#GH#NDQV#RS#GL0
UHFWH#HQ#LQGLUHFWH#HIIHFWHQ#WH#VFKDWWHQ#WHJHQ#GH#DFKWHUJURQG#YDQ#GH#HFRORJLH#YDQ#GH#VRRUW1#=R#]DO
GLW#ULVLFR#ODDJ#]LMQ#DOV#RUJDDQVFKDGH#SDV#RS#HHQ#EHMDDUGH#OHHIWLMG#YHUZDFKW#ZRUGW1#2PGDW#EHMDDUGH
LQGLYLGXHQ#YULMZHO#JHHQ#ELMGUDJH# OHYHUHQ#DDQ#GH#UHSURGXFWLH/# LV#KHW#HIIHFW#RS#GH#SRSXODWLHRPYDQJ
JHULQJ1# ,Q#GH# WZHHGH# IDVH#YDQ#KHW#%21$1=$0SURMHFW#]DO#GH]H#EHQDGHULQJ#QDGHU# LQJHYXOG#ZRUGHQ1
'H#JHGDFKWH#JDDW#KLHUELM#XLW#QDDU#HHQ#NODVVLILFDWLH#*JRHG*/#*PDWLJ*#HQ#*VOHFKW*#ZDDUELM#JRHG#RYHUHHQ0
NRPW#PHW#QLHUVFKDGH#RS#EHMDDUGH# OHHIWLMG/#PDWLJ#PHW#VFKDGH#S#526#YDQ#GH#DGXOWH# IDVH#HQ#VOHFKW
YRRU#GH#DGXOWH#IDVH1

2S#EDVLV#YDQ#NHQQLV#RYHU#KHW#VFKDGHOLMNH#HIIHFW#YDQ#GH#NZDOLWHLW#YDQ#KHW#YRHGVHO#RS#GH#GRHOVRRUW/
RYHU#GH#JHYRHOLJKHLG#YRRU#YRHGVHOVFKDDUVWH#HQ#RYHU#GH#GDDGZHUNHOLMNH#YRHGVHOVFKDDUVWH#ZRUGW
HHQ#XLWVSUDDN#JHGDDQ#RYHU#GH#PDWH#ZDDULQ#YHUYXLOLQJ#HHQ#QHJDWLHI#HIIHFW#KHHIW#RS#GH#GRHOVRRUW1
+LHUELM#VSHHOW#GH#HFRORJLH#YDQ#GH#VRRUW#ZHGHURP#HHQ#JURWH#URO1#$OV#YRHGVHOVFKDDUVWH#YRRUDO#LQ#KHW
UHSURGXFWLHVHL]RHQ#VSHHOW/#PDJ#YHUZDFKW#ZRUGHQ#GDW#GH#SRSXODWLH/#GRRU#HHQ#DIQDPH# LQ#UHSURGXF0
WLHVXFFHV/#PHHU#ZRUGW#EHwQYORHG#GDQ#GRRU#HHQ#YRHGVHOVFKDDUVWH#EXLWHQ#KHW#UHSURGXFWLHVHL]RHQ1



4<

3URFHVJHULFKWH#ULVLFREHRRUGHOLQJ
9RRU#GRHOVRRUWHQ/#ZDDUYRRU#UHJHQZRUPHQ#HHQ#HVVHQWLsOH#JURHS# LQ#GH#YRHGVHONHWHQ#YRUPHQ/#NDQ
KHW#GRRUYHUJLIWLJLQJVVSRRU# LQ]LFKW#YHUVFKDIIHQ# LQ#GH#HIIHFWHQ#RS#GH#YRHGVHONZDOLWHLW1#%LM#GRHOVRRU0
WHQ#ZDDUYRRU#QLHW#GLUHFW#HHQ#HVVHQWLsOH#JURHS# LQ#GH#YRHGVHONHWHQ# LV#DDQ# WH#ZLM]HQ/#]DO#YRRU#HHQ
ULVLFREHRRUGHOLQJ# JHEUXLN# JHPDDNW#PRHWHQ#ZRUGHQ# YDQ# NHQQLV# YDQ# DQGHUH# EHwQYORHGHQGH# +ER0
GHP,RUJDQLVPHQ# HQ# DDQ# GH]H# RUJDQLVPHQ# JHUHODWHHUGH# SURFHVVHQ1#(HQ# GHUJHOLMNH# EHQDGHULQJ
VOXLW#DDQ#ELM#PHQLQJ#YDQ#87(#YDQ#GH#JHsQTXrWHHUGHQ/#GLH#DDQJHYHQ#GDW#HHQ#(&272;0PRGXOH#QD0
WXXUGRHOJHULFKW#PRHW#]LMQ#HQ# WRHWVSDUDPHWHUV#PRHW#EHYDWWHQ/#ZDDURQGHU#V\VWHHPSURFHVVHQ1#(HQ
SURFHVJHULFKWH# ULVLFREHRRUGHOLQJ#JHHIW#HHQ# LQGLFDWLH# YRRU#KHW# IXQFWLRQHUHQ# YDQ# KHW# HFRV\VWHHP1
+HW#JDDW#KLHUELM#RP#ERGHPSURFHVVHQ#GLH#GRRU#VSHFLILHNH#JURHSHQ#ERGHPRUJDQLVPHQ#ZRUGHQ#XLW0
JHYRHUG1#7H#GHQNHQ#YDOW#DDQ#GH#URO#GLH#ELMY1#ZRUPHQ/#QHPDWRGHQ#HQ#PLFUR0RUJDQLVPHQ#VSHOHQ#ELM
GH#DIEUDDN#YDQ#RUJDQLVFKH#VWRI1#'RRU#'H#=ZDUW#HW#DO1#>4<<<@# LV#UHHGV#HHQ#DDQ]HW#JHJHYHQ#WRW#KHW
RSQHPHQ#YDQ#GLW#VSRRU# LQ#HHQ#'661#*HGXUHQGH#GH#HHUVWH# IDVH#YDQ#KHW#%21$1=$# LV#HFKWHU#QLHW
JHZHUNW#DDQ#HHQ#FRQFUHWHUH#LQYXOOLQJ#YDQ#GLW#VSRRU1

'HVRQGDQNV#LV#WHU#RQGHUVWHXQLQJ#YDQ#GH#(&272;0PRGXOH#RS#HHQ#YHURQWUHLQLJGH#ORFDWLH#RQGHU]RHN
XLWJHYRHUG#QDDU#KHW#ERGHPOHYHQ1#+LHUPHH#LV#EHRRJG#DDQ#WH#VOXLWHQ#ELM#GH#KXLGLJH/#JDQJEDUH#HFR0
ORJLVFKH#LQGLFDWRUHQ#YRRU#/6)#]RDOV#KHW#QHPDWRGHQRQGHU]RHN1#1HW#DOV#UHJHQZRUPHQ#YRUPHQ#QH0
PDWRGHQ#HHQ#DIVSLHJHOLQJ#YDQ#KHW#ERGHPHFRV\VWHHP#GRRUGDW#]LM# LQ#GLUHFW#FRQWDFW#VWDDQ#PHW#KHW
SRULHZDWHU# LQ#GH#ERGHP/#HQ#GXV#PHW#GH#RSJHORVWH# IUDFWLH#YDQ#ERGHPYHURQWUHLQLJLQJ1#%LQQHQ#GH
NHQQLVLQVWLWXWHQ#RS#KHW#JHELHG#YDQ#QHPDWRORJLH#ZRUGW#YHURQGHUVWHOG#GDW#HU#HHQ#UHODWLH#EHVWDDW#WXV0
VHQ#KHW# WRWDDOJHKDOWH#DDQ#YHURQWUHLQLJLQJHQ/#KHW#ELREHVFKLNEDUH#GHHO#HQ#KHW# IXQFWLRQHUHQ#YDQ#GH
QHPDWRGHQIDXQD1# %LQQHQ# KHW# %21$1=$# RQGHU]RHN# LV# JHWUDFKW# HHQ# UHODWLH# WH# OHJJHQ# WXVVHQ# GH
DDQZH]LJH# QHPDWRGHQIDXQD/# GH# YHURQWUHLQLJLQJVVLWXDWLH# HQ# GH# +SRWHQWLHHO,# DDQZH]LJH# QDWXXU0
ZDDUGH#+]LH#>7DXZ/#5334@,1#2S#EDVLV#YDQ#GH#UHVXOWDWHQ#GLH#]LMQ#YHUNUHJHQ#LQ#GH#'LHPHUSROGHU#NDQ
ZRUGHQ#JHFRQFOXGHHUG#GDW#GH#QHPDWRGHQIDXQD#JHFRUUHOHHUG#LV#PHW#GH#YHURQWUHLQLJLQJ/#PHW#QDPH
3E#HQ#&X#1

1DDVW#DQGHUH#HFRORJLVFKH#YHOGJHJHYHQV#+]LH#ELMY1#>'H#=ZDUW#HW#DO1/#4<<<@,#ELHGHQ#QHPDWRGHQ#HHQ
JRHGH#PRJHOLMNKHGHQ#DOV#LQGLFDWRU#YRRU#ERGHPYHURQWUHLQLJLQJ#HQ#0YHUVWRULQJ/#KHUVWHO#HQ#QDWXXUOLMNH
VXFFHVVLH1#$DQ#GH#KDQG#YDQ#GH#VDPHQVWHOOLQJ#YDQ#GH#QHPDWRGHQJHPHHQVFKDS#NDQ# LQ]LFKW#YHU0
NUHJHQ#ZRUGHQ# LQ#GH#HFRORJLVFKH# FRQGLWLHV# YDQ#GH#ERGHP1#7XVVHQ#QHPDWRGHQVRRUWHQ#EHVWDDQ
YHUVFKLOOHQ#LQ#ELMYRRUEHHOG#IRUPDDW/#PDDU#RRN#LQ#OHYHQVVWUDWHJLH1#'H#JURHS/#GLH#]LFK#NHQPHUNW#GRRU
HHQ#VQHOOH#YRRUWSODQWLQJ#NDQ#QD#HHQ#PDVVDOH#VWHUIWH#RI#ELM#HHQ#SORWVHOLQJH#RYHUYORHG#DDQ#YRHGVHO
VQHO#LQ#DDQWDO#WRHQHPHQ1#+HW#]LMQ#EHZHHJOLMNH#GLHUHQ#HQ#QD#HHQ#YHUVWRULQJ#NRORQLVHUHQ#]H#GH#RP0
JHYLQJ#KHHO#VQHO1#0HQ#QRHPW#GH]H#JURHS#FRORQL]HUV1#6RRUWHQ/#GLH#HHQ#ODQJHU#YRRUWSODQWLQJVSURFHV
NHQQHQ/#]LMQ#PHHU#SODDWVJHERQGHQ#HQ#ZRUGHQ#SHUVLVWHUV#JHQRHPG1#'H#ODDWVWJHQRHPGH#JURHS#LV#LQ
KHW#DOJHPHHQ#YHHO#NZHWVEDDUGHU#YRRU#FKHPLVFKH#YHURQWUHLQLJLQJHQ1#2S#JURQG#YDQ#REVHUYDWLHV#HQ
OLWHUDWXXUVWXGLHV#NXQQHQ#QHPDWRGHQ#ZRUGHQ#RQGHUJHEUDFKW# LQ#YLMI#JURHSHQ=#FRORQL]HUV/#SHUVLVWHUV
HQ#GULH# WXVVHQOLJJHQGH#JURHSHQ/#GH#]RJHQDDPGH#&RORQL]HU03HUVLVWHU0LQGHOLQJ# +&30LQGHOLQJ,1#$OOH
EHNHQGH#QHPDWRGHQIDPLOLHV#]LMQ# LQJHGHHOG# LQ#HHQ#&30JURHS# >%RQJHUV/#4<<3@1#'H#HLQGVFRUH#YDQ
HHQ#DQDO\VH#ZRUGW#YHUYROJHQV#RPVFKUHYHQ#DOV#GH#0DWXULW\#,QGH[#+0,,1#(HQ# ODJH#0,#EHWHNHQW#UHOD0
WLHI#YHHO#FRORQL]HUV/#HHQ#KRJH#0,#UHODWLHI#YHHO#SHUVLVWHUV1#'H#VDPHQVWHOOLQJ#YDQ#GH#QHPDWRGHQIDX0
QD/#XLWJHGUXNW#LQ#HHQ#0,/#JHHIW#HHQ#LQGLFDWLH#YDQ#GH#NZDOLWHLW#YDQ#KHW#ERGHPHFRV\VWHHP1

'H#ZDDUGH#YDQ#KHW#QHPDWRGHQRQGHU]RHN#ELQQHQ#%21$1=$#PRHW#YRRUDO#ZRUGHQ#JH]RFKW#LQ#KHW#DI0
OHLGHQ#YDQ#HHQ#UHODWLH#WXVVHQ#GH#YHURQWUHLQLJLQJVVLWXDWLH#+PHW#QDPH#KHW#ELREHVFKLNEDUH#GHHO#DDQ
]ZDUH#PHWDOHQ# LQ#GH#ERGHPRSORVVLQJ,#HQ#GH#QHPDWRGHQIDXQD1#$QDORRJ#DDQ#GH#RYHUGUDFKW#YDQ
ERGHPYRFKW#QDDU# UHJHQZRUPHQ/# NDQ#%21$1=$#GDQ# ELM# HHQ# JHJHYHQ# YHURQWUHLQLJLQJVVLWXDWLH# GH
RQWZLNNHOLQJ#YDQ#GH#QHPDWRGHQIDXQD#RQGHU# LQYORHG#YDQ# ODQGJHEUXLNVYHUDQGHULQJHQ# YDVWVWHOOHQ1
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$QQR#5334#ZRUGW#GDDUQDDU#LQ#6.%0NDGHU#RQGHU]RHN#YHUULFKW#GRRU#HHQ#DQDO\VH#YDQ#KHW#UHHGV#YHU0
ULFKWH#QHPDWRGHQRQGHU]RHN#+69#648,1

%LM#HHQ#YHUGHUH#RQWZLNNHOLQJ#HQ#LPSOHPHQWDWLH#YDQ#GH#(&272;0PRGXOH# LQ#%21$1=$#]DO#RQGHU#DQ0
GHUH#RS#EDVLV#YDQ#GH#UHVXOWDWHQ#YDQ#KHW#HHUGHU#JHQRHPGH#6.%0SURMHFW#+69#648,#QDGHUH#LQYXOOLQJ
DDQ#GLW#HOHPHQW#JHJHYHQ#ZRUGHQ1#'DDUQDDVW#]DO#RRN#JHEUXLN#ZRUGHQ#JHPDDNW#YDQ# UHVXOWDWHQ#XLW
KHW#6.%0SURMHFW#'H#.ZHWVEDDUKHLGVDQDO\VH#+690367,1#'H#UHVXOWDWHQ#YDQ#GLW#SURMHFW#NXQQHQ#ZRU0
GHQ#LQJHEUDFKW#LQ#GH#HFRORJLH0SXQW#YDQ#GH#7ULDGH#+]LH#ILJXXU#6,1

616# *HQHULHNH#YHUVXV#ORFDWLHVSHFLILHNH#GDWD

%21$1=$#LV#YRRU]LHQ#YDQ#HHQ#GDWDEDVH#PHW#JHQHULHNH#JHJHYHQV#RS#ODQGHOLMNH#VFKDDO#+WDEHO#7,1#'H
JHRJUDILVFKH#LQIRUPDWLH#LV#EHVFKLNEDDU#RS#UDVWHUEDVLV/#583#î#583#P#JULG/#]RGDW#]RQGHU#DDQYXOOHQ0
GH# LQIRUPDWLH#YRRU# LHGHUH#583#î#583#P#FHO# LQ#1HGHUODQG#HHQ#EHRRUGHOLQJ#JHJHQHUHHUG#NDQ#ZRU0
GHQ1#'DDUQDDVW# LV#KHW#RRN#PRJHOLMN# ORFDWLHVSHFLILHNH#JHJHYHQV# LQ#KHW#V\VWHHP# LQ# WH#YRHUHQ1#'H
ZHUNZLM]H#YDQ#%21$1=$#LV#]R#GDW#GH#JHEUXLNHU#DOWLMG#HHQ#RYHU]LFKW#NULMJW#YDQ#GH#EHVFKLNEDUH#JHQH0
ULHNH#JHJHYHQV#+]LH#WDEHO#7,1#,QGLHQ#GH#JHEUXLNHU#GH#EHVFKLNNLQJ#KHHIW#RYHU# ORFDWLHVSHFLILHNH#JH0
JHYHQV#NXQQHQ#GH]H#ZRUGHQ#LQJHYRHUG#YLD#KHW#VFKHUP#]RDOV#ZHHUJHJHYHQ#LQ#ILJXXU#:1

,Q#GH#HHUVWH#IDVH#YDQ#KHW#SURMHFW#LV#JOREDDO#QDJHJDDQ#ZDW#GH#EHWURXZEDDUKHLG#LV#YDQ#GH#JHQHULHNH
GDWD#RS#KHW#JHELHG#YDQ#]ZDUH#PHWDDOJHKDOWHV1#+LHUWRH#]LMQ#JHPHWHQ#ORFDWLHVSHFLILHNH#JHJHYHQV#XLW
GH#.ULPSHQHUZDDUG#+6.%0SURMHFW#69035:># >%RHOV#HW#DO1/#5333@,#YHUJHOHNHQ#PHW#GH#JHQHULHNH#JH0
JHYHQV1#+HW#LV#GH#EHGRHOLQJ#RP#GH#EHWURXZEDDUKHLG#YDQ#EHRRUGHOLQJHQ#JHPDDNW#RS#EDVLV#YDQ#GH
JHQHULHNH#GDWD#QDGHU#WH#RQGHU]RHNHQ#LQ#IDVH#6#YDQ#GLW#SURMHFW1

7DEHO#71 2YHU]LFKW#YDQ#LQ#%21$1=$#JHEUXLNWH#LQIRUPDWLH1

,QIRUPDWLH %URQ
029(0WDEHO#PHW#RSWLPDOH#UDQJHV#LQ#S+#HQ
10EHVFKLNEDDUKHLG

>9DQ#+LQVEHUJ#HQ#.URV#4<<<@

)RWR*V#YDQ#QDWXXUGRHOW\SHQ >%DO#HW#DO1#4<<8@
/DQGHOLMNH#NDDUWHQ#PHW#]ZDUH#PHWDDO#JHKDOWHQ >7LNWDN#4<<<@
/DQGHOLMNH#NDDUWHQ#PHW#GHSRVLWLH#YDQ#1#HQ#6 >5,90#5333@
/DQGHOLMNH#NDDUWHQ#PHW#NZHOIOX[HQ 5,9025,=$
%RGHP0#HQ#JURQGZDWHUWUDSSHQ+*7,0NDDUW $OWHUUD
9HJHWDWLHNDDUW $OWHUUD
2S]RHNWDEHO#60$575 >.URV#4<<;@
3DUWLWLHUHODWLHV#]ZDUH#PHWDOHQ >'H#9ULHV#HQ#%DNNHU#4<<;/#%ULO#HQ#5|PNHQV#5333@
*HPHHQWH/#SURYLQFLH/#I\VLVFK#JHRJUDILVFKH#UH0
JLR*V#HQ#ORFDWLH#SRO\JRQHQ

7RSRJUDILVFKH#GLHQVW/#*HR'DQ

(HQ#YRRUEHHOG#YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#GDWD#LQ#%21$1=$#LV#JHJHYHQ#LQ#ILJXXU#:1
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)LJ1#:1 (HQ#YRRUEHHOG#YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#GDWD# LQ#%21$1=$1#+HW#JHWRRQGH#NDDUW0
EHHOG#EHWUHIW#GH#ODQGJHEUXLNVNDDUW1#0LGGHOV#KHW#DDQNOLNNHQ#YDQ#GH#JHRJUDILVFKH#SRVLWLH
ZDDUYRRU#PHQ#HHQ#EHUHNHQLQJ#ZLO#XLWYRHUHQ#ZRUGHQ#GH#RYHULJH#JHQHULHNH#JHJHYHQV#XLW
KHW#V\VWHHP#RSJHYUDDJG/#]LH#UHFKWHUKHOIW#YDQ#GH#DIEHHOGLQJ1#2S#EDVLV#YDQ#GH]H#JHJH0
YHQV/#RI#GRRU#GH#JHEUXLNHU#RSJHJHYHQ#ORFDWLHVSHFLILHNH#JHJHYHQV/#YRHUW#%21$1=$#HHQ
EHRRUGHOLQJ#XLW1

617# 7RHSDVVLQJ#%21$1=$

9RRU#HHQ#HHUVWH#WRHWVLQJ#LQ#GH#SUDNWLMN#LV#%21$1=$#WRHJHSDVW#RS#WZHH#ORFDWLHV#ZDDU#QDWXXURQWZLN0
NHOLQJ#ZRUGW# EHRRJG=# *W#5LNNHULQN# +2YHULMVVHO,# HQ# GH# .ULPSHQHUZDDUG# +=XLG0+ROODQG,1# 9RRU# KHW
WRHWVHQ#RS#*W#5LNNHULQN#LV#JHEUXLN#JHPDDNW#YDQ#GH#GHPRQVWUDWLH#YHUVLH#+YHUVLH#5134,/#WHUZLMO#YRRU#GH
.ULPSHQHUZDDUG#JHEUXLN#JHPDDNW# LV#YDQ#GH#RS#EDVLV#YDQ#GH#JHEUXLNHUVWHVW#RQWZLNNHOGH#EqWDYHU0
VLH#+YHUVLH#61414,1

61714# *W#5LNNHULQN
9RRU#KHW#WHVWHQ#YDQ#EHRRUGHOLQJVV\VWHHP#%21$1=$#RS#GH#ORFDWLH#*W#5LNNHULQN#]LMQ#GH#YROJHQGH#DF0
WLYLWHLWHQ#RQGHUQRPHQ#>6WULNZROG/#5333@=

41# +HW#XLWYRHUHQ#YDQ#HHQ#VWDQGDDUGEHRRUGHOLQJ#PHW#%21$1=$# LQ]DNH#GH# UHDOLVHHUEDDUKHLG#YDQ
GH#EHRRJGH#QDWXXUGRHOW\SHQ>

51# +HW# YDVWVWHOOHQ# YDQ# GH#PD[LPDDO# WRHODDWEDUH# WRHYRHU# DDQ# ]ZDUH#PHWDOHQ# YLD# DDQJHYRHUG
NZHOZDWHU#PHW#HHQ#DDQJHSDVWH#YHUVLH#YDQ#KHW#NULWLVFKH#EHODVWLQJVPRGHO#YRRU#]ZDUH#PHWDOHQ
675(66#>5HLQGV#HW#DO1/#4<<9@1

0HW#DFWLYLWHLW#4#ZRUGW#HHQ#LQGUXN#YHUNUHJHQ#YDQ#KHW#W\SH#XLWVSUDNHQ#GDW#PHW#%21$1=$#JHGDDQ#NDQ
ZRUGHQ/#]RDOV#UDQGYRRUZDDUGHQ#GLH#PRHWHQ#ZRUGHQ#JHVWHOG#DDQ#GH#DWPRVIHULVFKH#GHSRVLWLH#HQ#GH
NZHO#RP# WH#YRRUNRPHQ#GDW#HU#+L,#SUREOHPHQ#RQWVWDDQ#PHW#GH#UHDOLVHHUEDDUKHLG#YDQ#EHRRJGH#QD0
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WXXURHUW\SHQ#HQ#+LL,#YHUKRRJGH#HFRWR[LFRORJLVFKH#ULVLFR*V#GLH#RQWVWDDQ#DOV#JHYROJ#YDQ#GH#PRELOLVD0
WLH#YDQ#]ZDUH#PHWDOHQ1#2PGDW#GH#SUREOHPDWLHN#ELM# *W#5LNNHULQN#]LFK#RRN# ULFKW#RS#HHQ#EHGUHLJLQJ
GRRU#FRQWDPLQDQWHQ#GLH#PLGGHOV#NZHO# YDQXLW#GH# YRRUPDOLJH# VWRUWSODDWV#KHW#QDWXXURQWZLNNHOLQJV0
JHELHG#NXQQHQ#EHUHLNHQ/# LV# LQ#DFWLYLWHLW# 5#YDVWJHVWHOG#ZDW#GH#PD[LPDDO# WRHODDWEDUH# WRHYRHU#YDQ
]ZDUH#PHWDOHQ#PDJ#]LMQ#PHW#KHW#RRJ#RS#HFRWR[LFRORJLVFKH#HIIHFWHQ1#2PGDW#GH]H#IXQFWLRQDOLWHLW#QLHW
LQ# %21$1=$# ]LW/# LV# JHEUXLNW# JHPDDNW# YDQ# KHW# NULWLVFKH# EHODVWLQJVPRGHO# YRRU# ]ZDUH# PHWDOHQ
675(661#0HW#HHQ#YRRU#GH]H# WRHSDVVLQJ#DDQJHSDVWH#YHUVLH#NDQ#ZRUGHQ#YDVWJHVWHOG#ZDW#GH#PD[L0
PDOH#EHODVWLQJ#YDQ#]ZDUH#PHWDOHQ#YLD#GH#NZHO#PDJ#]LMQ1#+HW#FULWHULXP#YDQ#GH#PD[LPDDO#WRHODDWED0
UH#FRQFHQWUDWLH#YDQ#]ZDUH#PHWDOHQ#LQ#KHW#ERGHPYRFKW#LV#KLHU#JHUHODWHHUG#DDQ#KHW#NULWLVFKH#JHKDOWH
LQ#GH#VWHHQXLO1#+LHUYRRU# LV#HHQ#HHQYRXGLJH#GRRUYHUJLIWLJLQJVPRGXOH#RQWZLNNHOG/#GLH# NDQ#ZRUGHQ
EHVFKRXZG#DOV#HHQ#YRRUORSHU#YDQ#KHW# WZHHGH#VSRRU#YDQ#GH#(&272;0PRGXOH/#GH#VRRUWVSHFLILHNH
ULVLFRVFKDWWLQJ#+]LH#SDUDJUDDI#61416,1

8LWNRPVWHQ#%RQDQ]DSURWRW\SH
9RRU#KHW#XLWYRHUHQ#YDQ#GH#VWDQGDDUGEHRRUGHOLQJ#LV#RS#EDVLV#YDQ#GH#LQULFKWLQJVSODQQHQ#+]LH#>7DXZ/
4<<;@,#HHQ#YLMIWDO#WHUUHVWLVFKH#QDWXXUGRHOW\SHQ#JHVHOHFWHHUG=
0# +]0616=# 5LHWODQG#HQ#UXLJWH>
0# +]0619=# %ORHPULMN#JUDVODQG>
0# +]061:=# 9RFKWLJ#VFKUDDOJUDVODQG>
0# +]06146=# %RVJHPHHQVFKDS#YDQ#DUPH#]DQGJURQG>
0# +]06148=# %RVJHPHHQVFKDSSHQ#YDQ#EURQ#HQ#EHHN1

6\VWHHPHLJHQVWRIIHQ1#9RRU#GH#YLMI#JHVHOHFWHHUGH#QDWXXUGRHOW\SHQ#]LMQ#GH#PD[LPDDO#WRHODDWEDUH#10
HQ#60GHSRVLWLH#HQ#GH#PLQLPDDO#QRRG]DNHOLMNH#NZHOIOX[#EHSDDOG#PHW#KHW#SURWRW\SH#YDQ#KHW#PRGHO
%21$1=$#+]LH#WDEHO#8,1

7DEHO#81 'H#PD[LPDDO# WRHODDWEDUH#10HQ#60GHSRVLWLH#YRRU#GH# YHUVFKLOOHQGH#QDWXXUGRHOW\SHQ#HQ
GH#QRRG]DNHOLMNH#NZHOIOX[1

1DWXXUGRHOW\SHQ 10GHSRVLWLH#PD[LPDDO
+NJ2KD2M,

60GHSRVLWLH#PD[LPDDO
+NJ2KD2M,

.ZHOIOX[
+PP2G,

+]0616 76 ;8 4/5
+]0619 76 ;8 4/4
+]061: 48 ;8 4/4
+]06146 56 ;8 3/7
+]06148 76 ;8 3/7

'H#DFWXHOH#10#HQ#60GHSRVLWLH#YRRU#GH#ORFDWLH#*W#5LNNHULQN#EHGUDJHQ#UHVSHFWLHYHOLMN#76#HQ#;7#NJ#KD04

M041#'LW#EHWHNHQW#GXV#GDW#GH#60GHSRVLWLH#JHHQ#EHOHPPHULQJ#YRUPW1#'H#DFWXHOH#10GHSRVLWLH#GDDUHQ0
WHJHQ#EOLMNW#YRRU#GH#1'7#+]061:#HQ#+]06146#HHQ#EHOHPPHULQJ#WH#YRUPHQ1#9RRU#GH]H#1'7#GLHQHQ
GXV#HPLVVLHEHSHUNHQGH#PDDWUHJHOHQ# WH#ZRUGHQ#JHQRPHQ1#9RRU#GH#1'7#+]0616/#+]0619#HQ#+]0
61:/#LV#KHW#QRRG]DNHOLMN#GH#NZHOIOX[#WH#YHUKRJHQ#WRW#UXLP#4#PP#G041#'LW# ODDWVWH# LV#PHW#QDPH#QRRG0
]DNHOLMN#RP#DDQ#GH#GRRU#GH]H#1'7#YHUHLVWH#PLQLPDOH#S+#WH#YROGRHQ1#'H#DFWXHOH#NZHOIOX[#EHGUDDJW
3/7#PP#G041

&RQWDPLQDQWHQ# VSRRU1# 7HU# LOOXVWUDWLH# LV# KHW# HFRWR[LFRORJLVFKH# ULVLFR# EHUHNHQG# YDQ# GH# FDGPLXP
YHURQWUHLQLJLQJ#YRRU#GH#QDWXXURQWZLNNHOLQJ#LQ#KHW#JHELHG#*W#5LNNHULQN1#9RRU#GLW#JHELHG#LV#XLWJDDQGH
YDQ#ORFDWLHVSHFLILHNH#JHJHYHQV#PHW#%21$1=$#RQGHU]RFKW#ZHONH#1'7*V#KDDOEDDU#]LMQ/#JHJHYHQ#KHW
ERGHPW\SH/#KHW#YHJHWDWLHW\SH#HQ#GH#JURQGZDWHUNODVVH1#'H#FRQFHQWUDWLHV# LQ#KHW#ERGHPYRFKW#YDQ
GH#]ZDUH#PHWDOHQ#&G/#&X/#3E#HQ#=Q#]LMQ#EHUHNHQG#RS#EDVLV#YDQ#JHJHYHQV#RYHU#GH#JHPLGGHOGH
WRWDDOJHKDOWH#YDQ#GH#PHWDOHQ1#9RRU#GH#WRWDDOJHKDOWHQ# LV#XLWJHJDDQ#YDQ#GH#JHQHULHNH#JHKDOWHV#XLW
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%21$1=$#+WDEHO#9,1#%LM#HHQ#FRQWDPLQDQWHQ0EHRRUGHOLQJ#ZRUGW#LQ#%21$1=$#JHEUXLN#JHPDDNW#YDQ#GH
S+#HQ#&D0FRQFHQWUDWLH#ZHONH#]LMQ#YDVWJHVWHOG#LQ#KHW#V\VWHHPHLJHQ0VSRRU/#ZDDUELM#LV#XLWJHJDDQ#YDQ
GH#YHUHLVWH#10#HQ#60GHSRVLWLH#HQ#NZHOIOX[1#9HUYROJHQV#]LMQ#ELM#GLH#S+#HQ#&D0FRQFHQWUDWLH/#PHW#EH0
KXOS#YDQ#GH#YHUWDDOIXQFWLHV#YRRU#]ZDUH#PHWDOHQ#+]LH#SDUDJUDDI#61514,#GH#]ZDUH#PHWDDOFRQFHQWUD0
WLHV# LQ# KHW# ERGHPYRFKW# YDVWJHVWHOG1# 7HQVORWWH# ]LMQ# PHW# %21$1=$# DDQ# GH# KDQG# YDQ# GH
ERGHPYRFKWFRQFHQWUDWLHV#GH#3$)V#EHUHNHQG#YRRU#KHW#ERGHPYRFKW#+WDEHO#9,1#+HW#EHWUHIW#KLHU#GH#WH
YHUZDFKWHQ#3$)#QD#HHQ#QDWXXURQWZLNNHOLQJVSHULRGH#YDQ#43#MDDU1

7DEHO#91 %HUHNHQGH#3$)*V4,# YRRU# ]ZDUH#PHWDOHQ#HQ#S+*V# LQ# ERGHPYRFKW# LQ# KHW#5LNNHULQN# SHU
1'7#QD#HHQ#QDWXXURQWZLNNHOLQJVSHULRGH#YDQ#43# MDDU1#7HYHQV#]LMQ#GH#JHQHULHNH# WRWDOH
JHKDOWHV#DDQ#]ZDUH#PHWDOHQ#JHJHYHQ#+QDDU#>6WULNZROG/#5333@,1

0HWDDO 7RWDDOJHKDOWH +]0616 +]0619 +]061: +]06146 +]06148
PJ#NJ04 S+ 9/809/: 3+ 9/809/: S+ 8/508/9 S+ 7/607/: S+ 8/<09/4

&G 3/58 3 3 8048 5505; 607
&X </; 3 3 304 60: 3
3E 49/4 3 3 307 9046 3
=Q 5:/3 3 3 6063 8;0:9 3
4, 5DQJHV#]LMQ#JHUHODWHHUG#DDQ#GH#GRRU#%RQDQ]D#EHUHNHQGH#S+0UDQJHV#JHUHODWHHUG#DDQ#GH#PLQPDDO#HQ#PD[LPDDO# WRH0

ODDWEDUH#10#HQ#60GHSRVLWLH

9RRU#GH#1'7#+]061:#HQ#+=06146#LV#HU#GXLGHOLMN#VSUDNH#YDQ#HHQ#YHUKRJLQJ#YDQ#GH#3$)1#'H]H#3$)0
YHUKRJLQJ#KDQJW#VWHUN#VDPHQ#PHW#GH#UHODWLHI# ODJH#S+*V#GLH#YRRU#GH]H#1'7V#ZRUGHQ#EHUHNHQG1#,Q
KHW#SURWRW\SH#YDQ#%21$1=$#LV#JHEUXLN#JHPDDNW#YDQ#12(&*V#GLH#JHEDVHHUG#]LMQ#RS#DTXDWLVFKH#RU0
JDQLVPHQ1#+HW#LV#QRJ#QLHW#GXLGHOLMN#RI#GH#QRUP#YRRU#GH#DTXDWLVFKH#RUJDQLVPHQ#RYHUHHQNRPW#PHW
GLH#YRRU#KHW#ERGHPOHYHQ1#9RRU#]LQN#LV#HFKWHU#HHQ#]HHU#KRJH#3$)#EHUHNHQG#ZDW#HU#RS#NDQ#GXLGHQ
GDW#GH#QRUP#YRRU#DTXDWLVFKH#RUJDQLVPHQ#QLHW#JHOGW#YRRU#KHW#ERGHPOHYHQ1#0HQ#GLHQW#]LFK#YHUGHU#WH
UHDOLVHUHQ#GDW#GH#JHEUXLNWH#JHQHULHNH#ZDDUGHQ#YRRU#DOOH#YLHU#PHWDOHQ# +YHU,#RQGHU#GH#VWUHHIZDDU0
GHQ#OLJJHQ1#%LM#KHW#LQWHUSUHWHUHQ#YDQ#GH#XLWNRPVWHQ#PRHW#HU#GDQ#RRN#UHNHQLQJ#PHH#ZRUGHQ#JHKRX0
GHQ#GDW#PRJHOLMN#HHQ#RYHUVFKDWWLQJ#LV#JHPDDNW#YDQ#GH#HFRORJLVFKH#ULVLFR*V#YLD#GH#EHUHNHQLQJ#YDQ
GH#3$)1#'LW#RQGHUVWHXQW#GH#QRRG]DDN#RP#GH#(&272;0PRGXOH#YHUGHU#XLW#WH#EUHLGHQ#PHW#PHHU#VSR0
UHQ1

9DVWVWHOOHQ#YDQ#GH#PD[LPDOH#NZHOWRHYRHU#RS#EDVLV#YDQ#GRRUYHUJLIWLJLQJ1#'H#PD[LPDDO#WRHODDWEDUH
WRHYRHU#YDQ#]ZDUH#PHWDOHQ#LV#YDVWJHVWHOG#RS#EDVLV#YDQ#KHW#GRRUYHUJLIWLJLQJVULVLFR#YRRU#&G#QDDU#GH
VWHHQXLO#+]LH#>6WULNZROG/#5333@,1#'H]H#DQDO\VH#LV#EHSHUNW#WRW#&G/#RPGDW#NHQQLV#RYHU#KHW#GRRUYHUJLIL0
WLQJVJHGUDJ#YDQ#GH#DQGHUH#]ZDUH#PHWDOHQ#QRJ#WH#EHSHUNW#LV1#+HW#ORFDWLHVSHFLILHNH#JH]RQGKHLGVUL0
VLFR# YDQ# &G# YRRU# GH# VWHHQXLO# LQ# *W# 5LNNHULQN# LV# EHUHNHQG# RS# EDVLV# YDQ# HHQ# NULWLVFKH# LQWHUQH
FRQFHQWUDWLH#YDQ#53#PJ#NJ04# OLFKDDPVJHZLFKW1#'LW#NRPW#RYHUHHQ#PHW#HHQ#FRQFHQWUDWLH#YDQ# 66/6
PJ#NJ04# LQ#UHJHQZRUPHQ1#9RRU#*W#5LNNHULQN#NRPW#GLW#RYHUHHQ#PHW#HHQ#FRQFHQWUDWLH# LQ#KHW#ERGHP0
YRFKW#YDQ#4/3#PJ#/041

0HW#EHKXOS#YDQ#KHW#VWHDG\#VWDWH#PRGHO#675(66# LV#GH#PD[LPDDO# WRHODDWEDUH#DDQYRHU#YDQ#&G#YLD
NZHO#YDVWJHVWHOG#RS#EDVLV#YDQ#KHW#GRRUYHUJLIWLQJVFULWHULXP#qQ#RS#EDVLV#YDQ#HHQ#3$) 81#9RRU#KHW
EHSDOHQ# YDQ# GH#PD[LPDDO# WRHODDWEDUH# DDQYRHU# ]LMQ# HU# DDQQDPHQ# JHGDDQ# YRRU# GH# DFWXHOH#&G0
DDQYRHU#YLD#GHSRVLWLH#HQ#GH# NZHOIOX[1#(U# LV#XLWJHJDDQ# YDQ#HHQ# ORFDOH#DFWXHOH#&G0GHSRVLWLH# YDQ
3/38#PJ#P05#M04#+RS#EDVLV#YDQ#5,90#EHUHNHQLQJHQ>#>9DQ#-DDUYHOG/#SHUV1#PHG1@,#HQ#HHQ#NZHOIOX[#YDQ
3/7#PP#G04# +DINRPVWLJ#XLW#GH#JHQHULHNH#GDWDEDVH#YDQ#%21$1=$,1#2S#EDVLV#YDQ#KHW#GRRUYHUJLIWL0
JLQJVFULWHULXP#EHGUDDJW#GH#PD[LPDOH#&G0WRHYRHU#YLD#GH#NZHO#3/7#PJ#P05#M041#'LW# UHVXOWHHUW# LQ#HHQ
FRQFHQWUDWLH#YDQ#6#PJ#/041#8LWJDDQGH#YDQ#3$) 8#YRRU#DTXDWLVFKH#RUJDQLVPHQ#EHGUDDJW#GH#EHUH0
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NHQGH#PD[LPDOH#&G# WRHYRHU#YLD#NZHO#3/4#PJ#P05# M041#'LW#NRPW#RYHUHHQ#PHW#HHQ# WRHODDWEDUH#FRQ0
FHQWUDWLH#YDQ#3/:#PJ#/041

'H#FRQFHQWUDWLHV#GLH#LQ#GH#SHLOEXL]HQ#ELM#*W#5LNNHULQN#JHPHWHQ#]LMQ#YDULsUHQ#YDQ#3/405#PJ#/04#>7DXZ/
5333@1#'LW#EHWHNHQW#GXV#GDW#GH#PD[LPDDO# WRHODDWEDUH#FRQFHQWUDWLH# LQ#KHW#NZHOZDWHU#RS#EDVLV#YDQ
GRRUYHUJLIWLJLQJ#+6#PJ#/04,#QLHW#ZRUGW#RYHUVFKUHGHQ1#8LWJDDQGH#YDQ#GH#PD[LPDDO# WRHODDWEDUH#FRQ0
FHQWUDWLH# LQ#KHW#NZHOZDWHU#JHEDVHHUG#RS#3$) 8#+3/:#PJ#/04,#]RX#HU#PRJHOLMN#ZHO#VSUDNH#NXQQHQ
]LMQ#YDQ#HHQ#+JHULQJH,#RYHUVFKULMGLQJ1#2RN#KLHUELM#GLHQW# WH#ZRUGHQ#EHGDFKW#GDW#GH#HFRORJLVFKH# UL0
VLFR*V#YLD#GH#EHUHNHQLQJ#YDQ#GH#JHEUXLNWH#3$)#RS#EDVLV#YDQ#DTXDWLVFKH#HFRWR[LFRORJLH#PRJHOLMN
RYHUVFKDW#ZRUGHQ# +]LH#KLHUERYHQ,1#'DDUQDDVW# LV#KHW#]R#GDW#ZH#HU#ELM#GH]H#EHQDGHULQJ#YDQ#XLWJH0
JDDQ#]LMQ#GDW#HU#JHGXUHQGH#KHW#UHJLRQDOH# WUDQVSRUW#YLD#KHW#JURQGZDWHU#YDQ#RQGHU#KHW#VWRUW# WRW#GH
NZHOORFDWLH# JHHQ# YDVWOHJJLQJ# YDQ# &G# SODDWVYLQGW1# ,Q# GH# SUDNWLMN# ]DO# HU# HFKWHU# JHGXUHQGH# KHW
JURQGZDWHUWUDQVSRUW# SUHFLSLWDWLH# YDQ# ]ZDUH#PHWDOHQ# RSWUHGHQ/#ZDDUGRRU# GH#&G0FRQFHQWUDWLH# ]DO
GDOHQ1

9ROJHQV#GH#%21$1=$0EHRRUGHOLQJ#YRUPW#GH#VWRUW#JHHQ#EHGUHLJLQJ#YRRU#GH# WH# UHDOLVHUHQ# WHUUHVWUL0
VFKH#1'7*V# LQ# YHUEDQG#PHW#&G1#2S# JURQG# YDQ# GH# JHQHULHNH# JHJHYHQV# LV# GH# KXLGLJH# VWLNVWRI0
GHSRVLWLH#ZHO# WH#KRRJ#YRRU#KHW# UHDOLVHUHQ#YDQ#1'7#YRFKWLJ#VFKUDDOJUDVODQG# ++]# 61:,#HQ#ERVJH0
PHHQVFKDSSHQ#YDQ#DUPH#]DQGJURQGHQ#++]#6146,1#9DQXLW#GLW#RRJSXQW#NDQ#GHSRVLWLH0UHGXFWLH#]LQYRO
]LMQ/#ELMYRRUEHHOG#GRRU#PDDLEHKHHU/#EHJUD]LQJ#RI#PDDWUHJHOHQ#WHQ#RS]LFKWH#YDQ#ODQGERXZEHGULMYHQ
LQ#GH# RPJHYLQJ1# ,Q# 4<<;# LV#PHW# KHW#6$00PRGHO# >7DXZ/# 4<<;@# EHUHNHQG# GDW# RS# EDVLV# YDQ# S+/
YRFKW/# YRHGVHOULMNGRP# HQ# VDOLQLWHLW# YRRU# YRFKWLJH# VFKUDDOJUDVODQGHQ# ++]61:,# JHHQ# UHDOLVDWLHSUR0
EOHPHQ#DDQZH]LJ#]LMQ1#+LHUELM# LV#HFKWHU#JHHQ# UHNHQLQJ#JHKRXGHQ#PHW#GH# +QDGHOLJH,#HIIHFWHQ#YDQ
DWPRVIHULVFKH#GHSRVLWLH1#9RRU#ERVJHPHHQVFKDSSHQ#YDQ#DUPH#]DQGJURQGHQ#LV#UHHGV#HHUGHU#YDVW0
JHVWHOG#GDW#KHW#RSSHUYODN# WHYHQV#HHQ#EHSHUNHQGH# IDFWRU# LV# >7DXZ/#4<<;@1#9HUGHU# LV#KHW#]R#GDW#HU
YRRU#KHW#RSWLPDDO#IORUHUHQ#YDQ#GH#EHRRJGH#1'7*V#ULHWODQG0HQ0UXLJWH#++]#616,#HQ#EORHPULMN#JUDVODQG
++]#619,#PDDWUHJHOHQ#JHQRPHQ#]XOOHQ#PRHWHQ#ZRUGHQ#WHU#YHUKRJLQJ#YDQ#GH#NZHOGUXN1#'LW#]RX#RS
EDVLV#YDQ#JHQHULHNH#JHJHYHQV#RRN#JHOGHQ#YRRU#KHW#1'7#YRFKWLJ#VFKUDDOJUDVODQG#++]#61:,/#GH#JH0
JHYHQV#XLW#GH#YHOGLQYHQWDULVDWLH#WRQHQ#DDQ#GDW#GLW#1'7#UHDOLVHHUEDDU#HQ#]HOIV#DDQZH]LJ# LV#>7DXZ/
4<<;@1

61715# .ULPSHQHUZDDUG
2P#GH#EUXLNEDDUKHLG#YDQ#GH#EqWDYHUVLH#YDQ#%21$1=$#WH#WRHWVHQ#LV#KHW#JHEUXLNW#YRRU#GH#HYDOXDWLH
YDQ#EHRRJGH#QDWXXURQWZLNNHOLQJ#LQ#GH#.ULPSHQHUZDDUG1#+LHUWRH#LV#PHW#%21$1=$#HHQ#EHRRUGHOLQJ
XLWJHYRHUG#WHQ#DDQ]LHQ#YDQ#GH#V\VWHHPHLJHQ#VWRIIHQ1#7HYHQV# LV#HHQ#YHUJHOLMNLQJ#JHPDDNW# WXVVHQ
HHQ#EHRRUGHOLQJ#JHEDVHHUG#RS#ORFDWLHVSHFLILHNH#]ZDUH#PHWDDOJHKDOWHQ#HQ#GH#JHQHULHNH#JHJHYHQV
GLH#LQ#KHW#SURWRW\SH#%21$1=$#]LMQ#RSJHQRPHQ#+]LH#>(NHOPDQV/#5334@,1

%HRRUGHOLQJ#QDWXXURQWZLNNHOLQJ#WHQ#DDQ]LHQ#YDQ#V\VWHHPHLJHQVWRIIHQ
8LW#GH#JHSODQGH#QDWXXUGRHOW\SHQ#YRRU#GH#.ULPSHQHUZDDUG# LV#HHQ#DDQWDO#JHVHOHFWHHUG#ZDDUYRRU
PHW#%RQDQ]D#HHQ#EHRRUGHOLQJ#LV#JHPDDNW1#+LHUYRRU#]LMQ#GH#YROJHQGH#QDWXXUGRHOW\SHQ#JHNR]HQ=
0# 1DW#VFKUDDOJUDVODQG#+/Y#617,>
0# %ORHPULMN#JUDVODQG#+/Y#618,>
0# 9HHQKHLGH#+/Y#619,>
0# %RVJHPHHQVFKDSSHQ#YDQ#YRHGVHOULMN#+ODDJ,YHHQ#+/Y#61<#,1

'H]H#]LMQ#JHNR]HQ#RPGDW#]LM#LQ#RSSHUYODNWH#JHPHWHQ#GH#EHODQJULMNVWH#QDWXXUGRHOW\SHQ#LQ#GH#.ULP0
SHQHUZDDUG#]LMQ#HQ#RPGDW#]LM#HHQ#JRHGH#VSUHLGLQJ#KHEEHQ#W1D1Y1#DELRWLVFKH#UDQGYRRUZDDUGHQ#+]LH
>(NHOPDQV/#5334@,1
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7DEHO#:#JHHIW#HHQ#RYHU]LFKW#YDQ#GH#PHW#%21$1=$#XLWJHYRHUGH#EHRRUGHOLQJHQ#QD#HHQ#SHULRGH#YDQ
433# MDDU1# ,Q# WHJHQVWHOOLQJ# WRW#GH#GHPRQVWUDWLH#YHUVLH#YDQ#%21$1=$# +YHUVLH# 51314,/# LV#KHW#PHW#GH
EqWDYHUVLH#YDQ#%21$1=$#RRN#EHRRUGHOLQJHQ#XLW#WH#YRHUHQ#PHW#HHQ#RSJHOHJGH#GHSRVLWLH#HQ2RI#NZHO1
,Q#WDEHO#:#]LMQ#SHU#QDWXXUGRHOW\SH#WHONHQV#GH#NULWLVFKH#ZDDUGHQ#YRRU#S+#HQ#GH#10EHVFKLNEDDUKHLG
ZHHUJHJHYHQ/#]RDOV#GH]H#]LMQ#RSJHVODJHQ# LQ#%RQDQ]D# +DDQJHGXLG#PHW# *.ULWLVFK*,1#0HW#%21$1=$
]LMQ# DFKWHUHHQYROJHQV# EHRRUGHOLQJHQ# XLWJHYRHUG# ELM#1# HQ#6# GHSRVLWLH# YRRU# 4<<:# HQ# GH# WH# YHU0
ZDFKWHQ#GHSRVLWLHV# LQ#KHW# MDDU#53431#%HLGH#GHSRVLWLH#NDDUWHQ#]LMQ# LQ#%21$1=$#RSJHQRPHQ1#:DQ0
QHHU#QD#HHQ#SHULRGH#YDQ#433#MDDU#ELM#KHW#WH#YHUZDFKWHQ#GHSRVLWLHQLYHDX#YDQ#5343#GH#S+#QRJ#QLHW
LQ#KHW#RSWLPDOH#EHUHLN# WHUHFKW# LV#JHNRPHQ# LV#RRN#QRJ#HHQ#EHRRUGHOLQJ#PHW#HHQ#NZHOIOX[#YDQ#318
PP#GDJ04#XLWJHYRHUG1#'LW#ODDWVWH#NDQ#JH]LHQ#ZRUGHQ#DOV#HHQ#YRUP#YDQ#DFWLHI#ERGHPEHKHHU1

7DEHO#:1 %HRRUGHOLQJ# UHDOLVHHUEDDUKHLG#QDWXXUGRHOW\SHQ#QD#HHQ#SHULRGH#YDQ#433# MDDU#RS#EDVLV
YDQ#S+#HQ#10EHVFKLNEDDUKHLG1

1DWXXUGRHOW\SH 'HSRVLWLH4, .ZHO
+PP#GDJ04,

S+ 1EHVFKLNEDDUKHLG
+NPROF#KD04#MU04,

1DW#VFKUDDOJUDVODQG#+/Y#617, .ULWLVFK 0 7/;#0#9/6 4/5#0#7/:
4<<: 0 7/6 9/;
5343 0 7/7 9/3
5343 3/8 9/6 9/3

%ORHPULMN#JUDVODQG#+/Y#618, /Y#618 8/9#0#:/6 5/:#0#;/6
4<<: 7/6 9/;
5343 7/7 9/3
5343 3/8 9/6 9/3

9HHQKHLGH#+/Y#619, /Y#619 6/:#0#7/: 3/9#0#4/9
4<<: 7/7 7/<
5343 7/8 7/4
5343 3/8 0 0

9RHGVHOULMN#ERV#+/Y#61<, /Y#61< 8/9#0#:/3 9/4#0#44/:
4<<: 7/6 9/9
5343 7/8 8/5
5343 3/8 9/8 9/5

4,# .ULWLVFK=#*HHIW#GH#NULWLVFKH#10EHVFKLNEDDUKHLG#HQ#S+#ZHHU1#,GHDOLWHU#]XOOHQ#GH]H#ZDDUGHQ#ZRUGHQ#EHUHLNW#ELM#HHQ#]J1
NULWLVFK#GHSRVLWLHQLYHDX
4<<:=#GHSRVLWLH#LQ#KHW#MDDU#4<<:#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,
5343=#WH#YHUZDFKWHQ#GHSRVLWLH#LQ#KHW#MDDU#5343#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,

:DW#EHWUHIW#GH#S+#EOLMNW#GDW#DOOHHQ#KHW#QDWXXUGRHOW\SH#YHHQKHLGH# WH#UHDOLVHUHQ# LV1#'H#RYHULJH#QD0
WXXUGRHOW\SH#NRPHQ#]RQGHU#DDQYXOOHQGH#PDDWUHJHOHQ/#QD#HHQ#SHULRGH#YDQ#433#MDDU# ODQGJHEUXLNV0
YHUDQGHULQJ/# RS# HHQ# S+# XLW# GLH# EXLWHQ# KHW# RSWLPDOH# EHUHLN# YDOW1#0LGGHOV# KHW# RSOHJJHQ# YDQ# HHQ
NZHOIOX[#YDQ#3/8#PP#GDJ04# LV#HFKWHU# WH# UHDOLVHUHQ#GDW#GH#S+# LQ#KHW#RSWLPDOH#EHUHLN# WHUHFKWNRPW1
9RRU#QDW#VFKUDDOJUDVODQG#HQ#YHHQKHLGH#EOLMNW#HFKWHU#GDW#KHW#GHSRVLWLHQLYHDX#YDQ#5343#KHW#RSWLPDOH
10EHVFKLNEDDUKHLGEHUHLN#+QRJ,#QLHW#EHUHLNW# LV1# ,Q#GLW#JHYDO#GLHQW#GH#GHSRVLWLH#QRJ#YHUGHU#JHUHGX0
FHHUG#WH#ZRUGHQ1

%HRRUGHOLQJ#QDWXXURQWZLNNHOLQJ#WHQ#DDQ]LHQ#YDQ#V\VWHHPYUHHPGHVWRIIHQ
'H#UHVXOWDWHQ#YDQ#GH#PHW#%21$1=$#XLWJHYRHUGH#EHRRUGHOLQJ#WHQ#DDQ]LHQ#YDQ#]ZDUH#PHWDOHQ#VWDDQ
YHUPHOG#LQ#WDEHO#;#HQ#WDEHO#<1#+HW#EHWUHIW#KLHU#HHQ#EHRRUGHOLQJ#YDQ# ODQGJHEUXLNVYHUDQGHULQJ#YRRU
HHQ# UHIHUHQWLH# ORFDWLHV# +WDEHO# ;,# HQ# HHQ# GHPSLQJ# +WDEHO# <,# QD# HHQ# SHULRGH# YDQ# 433# MDDU# YRRU
%ORHPULMN#JUDVODQG1
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7DEHO#;1 %HRRUGHOLQJ# RS# EDVLV# YDQ# ]ZDUH#PHWDOHQ# YRRU# KHW# QDWXXUGRHOW\SH# EORHPULMNJUDVODQG
YRRU#HHQ#UHIHUHQWLHORFDWLH1

.ZHO
PP
GDJ04

'HSRVLWLH4, S+ %&5.#5, %RGHPYRFKW#FRQFHQWUDWLH
+PJ#O04,

3$)
+(,

&G &X 3E =Q &G &X 3E =Q
0 4<<: 7/6 3/56 3/4; 3/3; 7/9 54/6 45 43 5: 5:
0 5343 7/7 3/4; 3/47 3/38 6/3 47/6 45 < 5: 59
3/8 5343 9/6 4/89 3/36 3/33 3/3< 3/94 ; 3 4; 4:
4,# 4<<:=#GHSRVLWLH#LQ#KHW#MDDU#4<<:#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,

5343=#WH#YHUZDFKWHQ#GHSRVLWLH#LQ#KHW#MDDU#5343#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,
5,# %&5.=#VRP#&D5..#0J5.

'XLGHOLMN#LV#KHW#VWHUN#VWXUHQGH#HIIHFW#YDQ#GH#S+#RS#GH#DFWLYLWHLWHQ#YDQ#GH#]ZDUH#PHWDOHQ#LQ#KHW#ER0
GHPYRFKW#]LFKWEDDU1#(HQ#VWLMJHQGH#S+#YHUODDJW#GH#ERGHPYRFKWFRQFHQWUDWLH#HQ#GDDUPHH#GH#HFR0
WR[LFRORJLVFKH#HIIHFWHQ1#+HW#HIIHFW#YDQ#GH#S+#VWLMJLQJ#RS#GH#DFWLYLWHLWHQ#LQ#KHW#ERGHPYRFKW#YHUWDDOW
]LFK#QLHW# LQ#GH]HOIGH#PDWH# LQ#GH#RQWZLNNHOLQJ#YDQ#GH#3$)0ZDDUGHQ/#DOWKDQV#QLHW# LQ#KHW#KLHU#EH0
VFKRXZGH#S+0WUDMHFW1

9RRU#GH#UHIHUHQWLH#ORFDWLH#OLJJHQ#YRRU#&G#HQ#&X#GH#3$)0ZDDUGHQ#URQG#GH#43(#HQ#YRRU#3E#HQ#=Q
URQG#GH#58(1#'RRU#WRHYRHU#YDQ#EDVHQ#+YLD#NZHO,#GDOHQ#GH]H#ZDDUGHQ#QDDU#UHVS1#RQGHU#GH#43#HQ
53(1#8LW#GH#EHRRUGHOLQJ#YRRU#GH#GHPSLQJ#+WDEHO#<,#YROJW#GDW#GH#ERGHPYRFKWFRQFHQWUDWLHV#EHKRRU0
OLMN#KRJHU#OLJJHQ#GDQ#YRRU#GH#UHIHUHQWLH#ORFDWLH1#+HW#HIIHFW#RS#GH#3$)#GDDUHQWHJHQ# LV#GXLGHOLMN#JH0
ULQJHU1#2S#EDVLV#YDQ#HHQ#EHRRUGHOLQJ#DDQ#GH#KDQG#YDQ#GH#3$)#YRRU#GH#DIGHNODDJ#RS#HHQ#GHPSLQJ
NDQ#JHFRQFOXGHHUG#ZRUGHQ#GDW#KHW#WH#YHUZDFKWHQ#ULVLFR#YHUJHOLMNEDDU#LV#PHW#GDW#YDQ#GH#UHIHUHQWLH
ORFDWLH1#+LHUELM# GLHQW# HFKWHU# WH#ZRUGHQ# JHUHDOLVHHUG# GDW# ELM# HHQ# GHUJHOLMNH# EHRRUGHOLQJ# YROOHGLJ
YRRUELM# LV#JHJDDQ#DDQ#GH#HIIHFWHQ#YDQ#DDQYRHU#YDQXLW#KHW#GHPSLQJVPDWHULDDO1#(U#]LMQ#HFKWHU#ZHO
DDQZLM]LQJHQ# GDW# GH# EHwQYORHGLQJ# YDQXLW# KHW# GHPSLQJVPDWHULDDO# UHODWLHI# JHULQJ# LV# >%RHOV# HW# DO1/
5333@1

7DEHO#<1 %HRRUGHOLQJ#RS#EDVLV#YDQ#]ZDUH#PHWDOHQ#YRRU#KHW#QDWXXUGRHOW\SH#EORHPULMNJUDVODQG#RS
HHQ#JHPLGGHOGH#GHPSLQJ1

.ZHO
PP
GDJ04

'HSRVLWLH4, S+ %&5.#5, %RGHPYRFKW#FRQFHQWUDWLH
+PJ#O04,

3$)
+(,

&G &X 3E =Q &G &X 3E =Q
0 4<<: 7/6 3/56 3/7: 3/79 49/: 499/3 48 47 65 68
0 5343 7/7 3/4; 3/68 3/5; 43/< 444/3 47 47 64 67
3/8 5343 9/6 4/89 3/3; 3/33 3/65 7/: 44 9 54 56
4,# 4<<:=#GHSRVLWLH#LQ#KHW#MDDU#4<<:#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,

5343=#WH#YHUZDFKWHQ#GHSRVLWLH#LQ#KHW#MDDU#5343#+1=5433#PROF#KD04#MU04>#6=833#PROF#KD04#MU04,
5,# %&5.=#VRP#&D5..#0J5.

9HUJHOLMNLQJ#EHRRUGHOLQJ#RS#EDVLV#YDQ#JHQHULHNH#HQ#ORFDWLHVSHFLILHNH#JHJHYHQV
9RRU#DOOH#JULGFHOOHQ#YDQ#GH#ERGHPNZDOLWHLWVNDDUW# LQ#%21$1=$#PHW#ERGHPW\SH#YHHQ# +HQ#GLH#JHOH0
JHQ#]LMQ#EXLWHQ#EHERXZG#JHELHG# LQ#GH#.ULPSHQHUZDDUG,# LV#HHQ#UHNHQNXQGLJ#JHPLGGHOGH#EHSDDOG
YDQ#GH#JHKDOWHQ#]ZDUH#PHWDOHQ1#'H]H#ZDDUGHQ#]LMQ#YHUPHOG# LQ#WDEHO#431#7HYHQV# LV#GH#UDQJH#YDQ
GH#YRRUNRPHQGH#JHKDOWHQ#DDQJHJHYHQ1#'H#JHPLGGHOGH#JHKDOWHQ#YDQ#GH#9#EHPRQVWHUGH#UHIHUHQ0
WLHORFDWLHV#LQ#GH#.ULPSHQHUZDDUG#]LMQ#ZHHUJHJHYHQ#LQ#GH#NRORP#%ORFDWLHVSHFLILHN%1



5:

7DEHO#431 *HQHULHNH#HQ#ORFDWLHVSHFLILHNH#JHKDOWHQ#UHIHUHQWLHORFDWLHV#.ULPSHQHUZDDUG1

0HWDDO %RQDQ]D /RFDWLHVSHFLILHN#+UHIHUHQWLHORFDWLHV,
PJ#NJ04

&G 4/35#+3/<504/46,4, 4/38+3/<704/49,
&X 8;/<#+88098, :4/4#+65/8043</:,
3E 443/8#+4330453, 439/;#+4;/304<8/9,
=Q 549/;#+5380558, 4<:/8#+466/50594/;,
4,# *HPLGGHOGH#JHKDOWHQ#PHW#WXVVHQ#KDDNMHV#KHW#PLQLPXP#HQ#PD[LPXP#JHKDOWH

*HFRQFOXGHHUG# NDQ#ZRUGHQ#GDW#GH# LQ#GH#ERGHPNZDOLWHLWVNDDUW# LQ#%RQDQ]D#JHEUXLNWH# JHQHULHNH
JHKDOWHQ#JHPLGGHOG#JHQRPHQ#JRHG#RYHUHHQNRPHQ#PHW#GH# LQ#GH#.ULPSHQHUZDDUG#JHPHWHQ#JH0
KDOWHQ1#:HO#LV#HU#VSUDNH#YDQ#HHQ#YHHO#JURWHUH#VSUHLGLQJ#LQ#GH#JHPHWHQ#ORFDWLHVSHFLILHNH#GDWD1#%H0
GDFKW#PRHW#ZRUGHQ# GDW# GH# FRQFOXVLH# DOOHHQ# JHOGW# YRRU# GH# GLIIXXV# YHURQWUHLQLJGH# JURQGHQ1# 'H
YHUYXLOGH#VORRWGHPSLQJHQ#GLH#LQ#GH#.ULPSHQHUZDDUG#DDQZH]LJ#]LMQ/#YDOOHQ#KLHU#QLHW#RQGHU1
'RRU#ELM#GH#EHRRUGHOLQJHQ#PHW#%RQDQ]D#]RZHO#GH#JHQHULHNH#DOV#GH# ORFDWLHVSHFLILHNH#JHKDOWHQ# WH
JHEUXLNHQ#ZRUGW#]LFKWEDDU#ZHON#HIIHFW#GLW#KHHIW#RS#GH#JHJHQHUHHUGH#EHRRUGHOLQJ#+WDEHO#44,1

7DEHO#441 (IIHFW#EHRRUGHOLQJ#RS#EDVLV#YDQ#JHQHULHNH#JHKDOWHQ#HQ# ORFDWLHVSHFLILHNH#JHKDOWHQ#YRRU
EORHPULMNJUDVODQG1

-DDU 2RUVSURQJ
JHKDOWHQ#=0

S+ %&5.#4, %RGHPYRFKWFRQFHQWUDWLH
+PJ#O04,

3$)
+(,

&G &X 3E =Q &G &X 3E =Q
43 JHQHULHN 7/7 3/6 3/5 3/3 7/3 53/9 45 < 5: 5:

UHIHUHQWLH 7/7 3/6 3/5 3/4 6/: 4:/: 45 43 5: 59
433 JHQHULHN 9/6 4/9 3/3 3/33 3/4 3/: ; 3 4; 4:

UHIHUHQWLH 9/6 4/9 3/3 3/33 3/4 3/9 ; 3 4; 4:
4,# %&5.=#VRP#&D5..#0J5.

,Q#GH#EHUHNHQGH#DFWLYLWHLWHQ# LV#QD#43# MDDU#KHW#YHUVFKLO# WXVVHQ#GH# LQJHYRHUGH#JHKDOWHQ#]LFKWEDDU1
9RRU#&G#HQ#&X# LV#GH#EHUHNHQGH#DFWLYLWHLW#ELM#GH#UHIHUHQWLHJHKDOWHQ# LHWV#JURWHU/#YRRU#3E#HQ#=Q# LHWV
ODJHU#GDQ#ELM#GH#JHQHULHNH#JHKDOWHQ1#1D#433# MDDU#YHUVFKLOOHQ#DOOHHQ#YRRU#=Q#GH#EHUHNHQGH#DFWLYL0
WHLWHQ#QRJ#YDQ#HONDDU1#%LM#GH#EHUHNHQGH#3$)0ZDDUGHQ#]LMQ#GH#YHUVFKLOOHQ#QRJ#NOHLQHU1#1D#433#MDDU
YHUVFKLOOHQ#GH#DIJHURQGH#ZDDUGHQ#YRRU#GH#DI]RQGHUOLMNH#PHWDOHQ# LQ#KHW#JHKHHO#QLHW#PHHU1#2RN#GH
3$)0ZDDUGH#YRRU#GH#FRPELQDWLH#YDQ#PHWDOHQ# LV#YRRU#GH#JHQHULHNH#HQ# UHIHUHQWLHJHKDOWHQ#YULMZHO
JHOLMN1#*HFRQFOXGHHUG#NDQ#ZRUGHQ#GDW#KHW#JHEUXLN# YDQ#JHQHULHNH#JHKDOWHQ# ]ZDUH#PHWDOHQ# YRRU
GLIIXXV#YHURQWUHLQLJGH#JURQGHQ#LQ#GH#.ULPSHQHUZDDUG#YULMZHO#GH]HOIGH#UHVXOWDWHQ#JHHIW#DOV#KHW#JH0
EUXLN#YDQ#ORFDWLHVSHFLILHNH#JHKDOWHQ1

61716# *HEUXLNHUVWHVW
1DDVW#KHW#LQ]HWWHQ#YDQ#%21$1=$#ELM#GH#SURMHFWHQ#*W#5LNNHULQN#HQ#.ULPSHQHUZDDUG#LV#%21$1=$#+YHU0
VLH#51314,#EHRRUGHHOG#GRRU#KHW#:DWHUVFKDS#5HJJH#HQ#'LQNHO#HQ#GRRU#7DXZ1#9HUGHU# LV#%21$1=$
WLMGHQV#HHQ#DDQWDO#ZRUNVKRSV#JHSUHVHQWHHUG1

%HODQJULMNH# EHYLQGLQJ# ]LMQ# KLHURQGHU# VDPHQJHYDW1# 'H]H# ]LMQ# RQGHUYHUGHHOG# LQ# VWHUNH# SXQWHQ/
]ZDNNH#SXQWHQ#HQ#DDQYXOOHQGH#ZHQVHQ1#$OV#VWHUNH#SXQWHQ#NZDPHQ#QDDU#YRUHQ=
0# (U#LV#HHQ#GXLGHOLMNH#EHKRHIWH#DDQ#HHQ#EHRRUGHOLQJVV\VWHHP#YRRU#FRQWDPLQDQWHQ>
0# +HW#SURWRW\SH#ZRUGW#DOV#HHQ#WHFKQLVFK#JHGHJHQ#V\VWHHP#EHVFKRXZG>
0# 'H# LQWHJUDWLH#YDQ#HHQ#EHVOLVV\VWHHP#PHW#JHQHULHNH# ODQGVGHNNHQGH#GDWD#YRRU]LHW#GXLGHOLMN# LQ

HHQ#EHKRHIWH1



5;

'H#YROJHQGH#SXQWHQ#NZDPHQ#DOV#]ZDNNH#SXQWHQ#QDDU#YRUHQ=
0# +HW# JHEUXLN# YDQ# KHW#PRGHO#029(# LPSOLFHHUW# GDW# YDQ# RULJLQH# JHEUXLN# JHPDDNW# LV# YDQ# VHPL0

NZDQWLWDWLHYH#(OOHQEHUJJHWDOOHQ#YDQ#SODQWHQVRRUWHQ# +SORW#VFKDDO,/#ZHONH#]LFK# ODVWLJ# ODWHQ#YHU0
WDOHQ#QDDU#I\VLVFKH#HHQKHGHQ#YRRU#1'7*V#+ODQGVFKDSVVFKDDO,>

0# 'RRUGDW#JHEUXLN#JHPDDNW#ZRUGW#YDQ#JHQHULHNH#GDWDEHVWDQGHQ#HQ#NDDUWHQ#]XOOHQ=#GHWDLOV#EH0
QHGHQ#GH#VFKDDO#YDQ#4=83#333#ZHJYDOOHQ#+ELMY1#ERGHPNDDUW,>#RI#JHJHYHQV#YHURXGHUG#]LMQ#+ELMY1
*70NDDUW,>

0# 'H#JHEUXLNHUVYULHQGHOLMNKHLG/#PHW#QDPH#ELM#GH#LQVWDOODWLH/#ODDW#WH#ZHQVHQ#RYHU>
0# 'H#VWUXFWXXU#LV#QLHW#DOWLMG#HYHQ#KHOGHU1

7HQVORWWH#ZHUGHQ#GH#YROJHQGH#DDQYXOOHQGH#ZHQVHQ#JHQRHPG=
0# :DW#EHWUHIW#QXWULsQWHQEHRRUGHOLQJ# LV#HU#EHKRHIWH#DDQ# LQWHJUDWLH#F1T1#DIVWHPPLQJ#PHW#DQGHUH

V\VWHPHQ#]RDOV#6\QELRV\V#HQ#1DWOHV>
0# (U# LV#GXLGHOLMNH#EHKRHIWH#DDQ#KHW#XLWEUHLGHQ#YDQ#%RQDQ]D# LQ#GH# ULFKWLQJ#YDQ#HHQ#JHELHGVWRH0

SDVVLQJ>
0# 1DDVW#HHQ#IDXQLVWLVFKH#EHRRUGHOLQJ#LV#HU#RRN#EHKRHIWH#DDQ#HHQ#UHVSRQVLH#YDQ#SODQWHQ#RS#]ZD0

UH#PHWDOHQ>
0# :HQV#RP#GH#VWXULQJVIDFWRUHQ#XLW# WH#EUHLGHQ#PHW=#PDQLSXODWLH#YDQ#GH#ZDWHUNZDOLWHLW#HQ#PDDL0

HQ#EHJUD]LQJVEHKHHU1

'H#XLWNRPVWHQ#YDQ#GH#JHEUXLNHUVWHVWHQ#HQ#GH#ZRUNVKRSV#]LMQ#YRRU#]RYHU#UHDOLVHHUEDDU#YHUZHUNW#LQ
GH#EqWDYHUVLH#YDQ#%21$1=$# +YHUVLH#61414,/#GLH# LV#RSJHOHYHUG#DOV#HLQGSURGXFW#YDQ# IDVH#4#YDQ#KHW
%21$1=$0SURMHFW1#2S#EDVLV#YDQ#GH]H#EHYLQGLQJHQ# LV#KHW#SURWRW\SH#DDQJHSDVW1#=R# LV#GH# LQVWDOODWLH
VWHUN#YHUEHWHUG#HQ#LV#GH#VWUXFWXXU#YROOHGLJ#KHU]LHQ1#,Q#GH#KXLGLJH#YHUVLH#NDQ#HHQ#EHRRUGHOLQJ#YRRU
FRQWDPLQDQWHQ# RQDIKDQNHOLMN# YDQ# HHQ# QXWULsQWHQEHRRUGHOLQJ# SODDWVYLQGHQ1#$DQYXOOHQGH#ZHQVHQ
ZDDUDDQ#JHGXUHQGH#GH#HHUVWH#IDVH#JHHQ#DDQGDFKW#PHHU#NRQ#ZRUGHQ#EHVWHHG/#]RDOV#GH#ZHQV#YRRU
HHQ#JHELHGVWRHSDVVLQJ/#]XOOHQ#LQ#GH#WZHHGH#IDVH#PHHJHQRPHQ#ZRUGHQ1

)LJXXU#;#HQ#<#JHYHQ#YRRUEHHOGHQ#YDQ#GH#PRJHOLMNH#JUDILVFKH#XLWYRHU#YDQ#GH#HYDOXDWLHUHVXOWDWHQ1



5<

)LJ1#;1 (HQ# YRRUEHHOG# YDQ#PRJHOLMNH# XLWYRHU# YDQ#%21$1=$=#:HHUJHJHYHQ# LV# GH# YRRUVSHOGH
3$)#QDGDW#HHQ# ODQGERXZSHUFHHO# LV#RPJH]HW# LQ#KHLGH/#YRRU#GH#YLHU#]ZDUH#PHWDOHQ#3E/
&G/#&X#HQ#=Q/#DOVPHGH#GH#&RPEL03$)#ELM#+L,#GH#NULWLVFKH#GHSRVLWLH#YDQ#1#HQ#6/#+LL,#ELM
GH#KXLGLJH#GHSRVLWLH#+KHW# MDDU#4<<:,/#+LLL,#GH#WH#YHUZDFKWHQ#GHSRVLWLH# LQ#5343#HQ#+LY,#ELM
HHQ#GRRU#GH#JHEUXLNHU#RS# WH#JHYHQ#DDQYXOOHQGH# UHDFWLH# WHQ#RS]LFKWH#YDQ#5343# +5343
JHUHGXFHHUG,1

)LJ1#<1 (HQ#YRRUEHHOG#YDQ#PRJHOLMNH#XLWYRHU#YDQ#%21$1=$=#UHODWLH# WXVVHQ#GH#S+#HQ#KHW#YDVWH
IDVH#JHKDOWH#YDQ#ORRG#HQHU]LMGV#HQ#GH#3$)#DQGHU]LMGV1
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+22)'678.#7

(9$/8$7,(#(1#&21&/86,(6

714# $OJHPHQH#EUXLNEDDUKHLG

2S#EDVLV#YDQ#GH#XLWJHYRHUGH#HQTXrWH# +]LH#SDUDJUDDI#614,# LV#JHFRQFOXGHHUG#GDW#GH#SUREOHPDWLHN
YDQ#FRQWDPLQDQWHQ#ELM#QDWXXURQWZLNNHOLQJ#QLHW#HFKW#EOLMNW# WH# OHYHQ# LQ#GH#SUDNWLMN#PHW#XLW]RQGHULQJ
YDQ#HUQVWLJ#YHURQWUHLQLJGH#VLWXDWLHV/#]RDOV#LQ#KHW#,OSHUYHOG/#GH#.ULPSHQHUZDDUG#HQ#'H#.HPSHQ1#%LM
GH#KXLGLJH#QDWXXURQWZLNNHOLQJVSUDNWLMN#]LMQ#QXWULsQWHQ#HQ#ZDWHU#GH#VWXUHQGH#IDFWRUHQ/#HQ#FRQWDPL0
QDQWHQ#NRPHQ#RS#KHW#WZHHGH#SODQ1#2RU]DNHQ#KLHUYDQ#]LMQ#HQHU]LMGV#GH#JHULQJH#]LFKWEDDUKHLG#YDQ
HIIHFWHQ#RS#KHW#ERGHPOHYHQ#HQ#DQGHU]LMGV#HHQ#JHEUHN#DDQ#NHQQLV#YDQ#GH#ULVLFR*V#YDQ#ERGHPYHU0
RQWUHLQLQJ#YRRU#KRJHUH# IDXQD# +PHW#QDPH#GH#GRHOVRRUWHQ,1#%LM#KHW#VWUHYHQ#QDDU#DDQVOXLWHQGH#QD0
WXXUJHELHGHQ# ]XOOHQ# LPPHUV# RRN# YHURQWUHLQLJGH# JURQGHQ# DDQJHNRFKW# PRHWHQ# ZRUGHQ1# 'H
DDQZH]LJKHLG#YDQ#FRQWDPLQDQWHQ#]DO#VWHHGV#PHHU#RQGHU#GH#DDQGDFKW#NRPHQ#ELM#ULVLFREHRRUGHOLQ0
JHQ#LQ#KHW#NDGHU#YDQ#GH#YHUGHUH#RQWZLNNHOLQJ#YDQ#GH#(+6#HQ#ELM#GH#XLWYRHULQJ#YDQ#GH#UHFRQVWUXFWLH
YDQ#GH#ODQGERXZ#RS#GH#]DQGJURQGHQ1#1DDU#RQ]H#RYHUWXLJLQJ#NDQ#%21$1=$#HHQ#URO#YHUYXOOHQ#ELM#KHW
GRRUEUHNHQ#YDQ#GH]H#LPSDVVH1

+HW#V\VWHHP#%21$1=$# LV#JHULFKW#RS#KHW#RQGHUVWHXQHQ#YDQ#KHW#EHOHLG# URQGRP#KHW#RP]HWWHQ#YDQ
ODQGERXZJURQGHQ#LQ#QDWXXUJHELHGHQ#GRRU#KHW#LQWHJUHUHQ#YDQ#GH#HIIHFWHQ#YDQ#YHURQWUHLQLJLQJHQ#HQ
GH#HIIHFWHQ#YDQ#DQGHUH#VWUHVVRUHQ/#]RDOV#YHU]XULQJ/#YHUPHVWLQJ#HQ#YHUGURJLQJ1#9RRUWV#LV#%21$1=$
GRRU#/19#JHQRHPG#DOV#SURMHFW#ZDDUPHH#EHOHLGVYHUQLHXZLQJ#RS#KHW#JHELHG#YDQ#ERGHPYHURQWUHLQL0
JLQJ# +%(9(50JURHQ,# LQ#KHW# ODQGHOLMN#JHELHG#YHUGHU#YRUP#NDQ#NULMJHQ1#+HW# V\VWHHP# LV# ]RZHO#EH0
VWHPG# YRRU# EHOHLGVPDNHUV# DOV# YRRU# XLWYRHUGHUV/# ZDDURQGHU# '/*/# 3URYLQFLHV# HQ# 3URYLQFLDOH
/DQGVFKDSSHQ/#HQ#NDQ#]RZHO#RS#UHJLRQDOH#DOV#RS# ORFDOH#VFKDDO#JHEUXLNW#ZRUGHQ#ELM#SODQQLQJ/# LQ0
ULFKWLQJ#HQ#EHKHHU#YDQ#QDWXXUWHUUHLQHQ1

:DW#EHWUHIW#GH#UHODWLH#VWDQGSODDWVIDFWRUHQ#HQ#QDWXXURQWZLNNHOLQJ#]LMQ#RRN#DQGHUH#V\VWHPHQ#LQ#RQW0
ZLNNHOLQJ#HQ# LQ#JHEUXLN1#+HW# LV#YDQ#EHODQJ#RP#GH#VSHFLILHNH#PHHUZDDUGH#YDQ#%21$1=$# WHQ#RS0
]LFKWH# YDQ# GH]H# DQGHUH#PRGHOOHQ# GXLGHOLMN# WH#PDNHQ# HQ# HYHQWXHHO# KLHUELM# DDQ# WH# VOXLWHQ1# (HQ
EHODQJULMNH#GRHOVWHOOLQJ#YDQ#%21$1=$#LV#KHW#LQ]LFKW#JHYHQ#LQ#GH#HIIHFWHQ#YDQ#DDQZH]LJH#YHURQWUHL0
QLJLQJHQ1#+LHUWRH#ZRUGHQ#R1D1#GRRUYHUJLIWLJLQJ#F1T1#HFRWR[LFRORJLVFKH#ULVLFR*V#JHNZDQWLILFHHUG1

715# 3URWRW\SH

'H#HHUVWH#IDVH#YDQ#GLW#6.%0SURMHFW#KHHIW#HHQ#EqWDYHUVLH#YDQ#%21$1=$#RSJHOHYHUG#+YHUVLH#61414,/
GLH#GH#YROOHGLJH#NHWHQ#HFRORJLH/#FKHPLH#HQ#HFRWR[LFRORJLH#RPYDW#+]LH#SDUDJUDDI#615,1#,Q#%21$1=$
]LMQ#EHVWDDQGH#PRGHOOHQ#RI#GDDUYDQ#DIJHOHLGH#RS]RHNWDEHOOHQ#RYHU#YHU]XULQJ/#YHUPHVWLQJ/#]ZDUH
PHWDOHQ/#YHJHWDWLH0HIIHFWHQ#HQ#HFRWR[LFRORJLVFKH#ULVLFR*V#JHwQWHJUHHUG/#]RGDW#KHW#V\VWHHP#IOH[LEHO
NDQ#ZRUGHQ# LQJH]HW#YRRU#JHELHGVJHULFKWH# VWXGLHV1#9RRU#HHQ#JHNR]HQ# ORFDWLH# YRHUW#KHW# V\VWHHP
DOOHUHHUVW#HHQ#EHRRUGHOLQJ#XLW#YDQ#GH#PRJHOLMNKHGHQ#RP#HHQ#EHSDDOG#1'7#WH#UHDOLVHUHQ#RS#EDVLV
YDQ#NODVVLHNH#VWDQGSODDWVIDFWRUHQ/#]RDOV#]XXUJUDDG/#QXWULsQWHQ0#HQ#YRFKWEHVFKLNEDDUKHLG1#'DDU0
QDDVW#HYDOXHHUW#%21$1=$#GH#PRJHOLMNH#HFRWR[LFRORJLVFKH# ULVLFR*V# WHQ#JHYROJH#YDQ#GH#DDQZH]LJ0
KHLG# YDQ# EHSDDOGH# YHURQWUHLQLJLQJHQ1#+HW# RQWZLNNHOGH# SURWRW\SH# LV# DDQJHSDVW# HQ# XLWJHEUHLG# RS
JURQG#YDQ#ZHQVHQ#HQ# UHDFWLHV#YDQ#JHEUXLNHUV# +HQTXrWH/#JHEUXLNHUVWHVW/#HQ#ZRUNVKRSV,1#'H#EH0
ODQJULMNVWH#DDQSDVVLQJ#EHWUHIW#GH#ZLM]H#ZDDURS#GH#JHEUXLNHU#GRRU#KHW#SURJUDPPD#ZRUGW#JHOHLG1#,Q
GH#KXLGLJH#YHUVLH#YDQ#%RQDQ]D#ZRUGW#GH#JHEUXLNHU#GRRU#KHW#SURJUDPPD#DDQ#GH#KDQG#JHQRPHQ#HQ
VWDSVJHZLMV#GRRU#GH#EHVOLVVWUXFWXUHQ#JHOHLG1
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+LHURQGHU# LV#HHQ#DDQWDO#EHSHUNLQJHQ#YDQ#KHW#SURWRW\SH/#GDW# LQ#GH#HHUVWH# IDVH#YDQ#GLW#SURMHFW# LV
RQWZLNNHOG/#DDQJHJHYHQ1

=RDOV#HHUGHU#DDQJHJHYHQ#+]LH#SDUDJUDDI#61514,#LV#LQ#GH#KXLGLJH#YHUVLH#YDQ#%21$1=$#GH#+YHURXGHU0
GH,#1'70V\VWHPDWLHN#RSJHQRPHQ#YDQ#%DO#HW#DO1#>4<<8@1#'H#VWUXFWXXU#YDQ#%21$1=$# LV#HFKWHU#GXV0
GDQLJ#GDW#LQGLHQ#JHZHQVW#GH]H#V\VWHPDWLHN#YULM#HHQYRXGLJ#YHUYDQJHQ#NDQ#ZRUGHQ#GRRU#HHQ#DQGHUH
V\VWHPDWLHN1
(HQ# FRQVHTXHQWLH# YDQ# GH# NHX]H# YDQ# KHW# YHJHWDWLH0HIIHFWPRGHO#029(# LV# GDW# IRVIRU# DOV# QXWULsQW
+YRRUORSLJ,#QLHW#PHHJHQRPHQ#ZRUGW/#RPGDW#GLW#QLHW#LQ#029(#]LW1#'H#ZHQV#RP#KHW#V\VWHHP#RRN#YRRU
IRVIDDW#WRH#WH#NXQQHQ#SDVVHQ#NZDP#GXLGHOLMN#XLW#GH#HQTXrWH#QDDU#YRUHQ1#'DDUQDDVW#EOLMYHQ#RRN#EH0
VWULMGLQJVPLGGHOHQ#HQ#SHUVLVWHQWH#RUJDQLVFKH#PLFURYHURQWUHLQLJLQJHQ#EXLWHQ#EHVFKRXZLQJ1#'LW#ODDW0
VWH#RPGDW#GH]H#YHURQWUHLQLJLQJHQ#YHHODO#JHHQ#EHSHUNLQJ#YRUPHQ1
'H#3$)#EHQDGHULQJ/#GLH#GH#EDVLV#YRUPW#YRRU#GH#JHQHULHNH#ULVLFREHRRUGHOLQJ/#JHHIW#HHQ#JRHGH#LQ0
GLFDWLH#YDQ#KHW#PRJHOLMNH#ULVLFR#YDQ#YHUYXLOHQGH#VWRIIHQ#]RQGHU#GDW#VSHFLILHNH#NHQQLV#YHUHLVW#LV#YDQ
GH#WH#EHRRUGHOHQ#ORFDWLH#RI#GH#JHZHQVWH#QDWXXUGRHOHQ1#,Q#GH#WZHHGH#IDVH#]DO#GH#3$)#YRRU#KRJHUH
IDXQD#ZRUGHQ#JHwPSOHPHQWHHUG#ZHONH# LQ#RQWZLNNHOLQJ# LV#ELM#KHW#5,90# >7UDDV#HW#DO1/# LQ#SUHS@1#'H
3$)#KRJHUH#IDXQD#YROJW#HHQ#EHQDGHULQJ#GLH#YHUJHOLMNEDDU#LV#PHW#GH#DOJHPHQH#3$)/#PDDU#GH#WR[L0
VFKH#LQYRHU#JHJHYHQV#]LMQ#QX#DINRPVWLJ#YDQ#KRJHUH#IDXQD#VRRUWHQ1

716# *HQHULHNH#YHUVXV#ORFDWLHVSHFLILHNH#GDWD

(U# LV#HHQ#JURWH#KRHYHHOKHLG#JHQHULHNH/# ODQGVGHNNHQGH/#JHJHYHQV# LQ#%21$1=$#EHVFKLNEDDU# +]LH
SDUDJUDDI#616,/#]RGDW#KHW#V\VWHHP#YRRU#LHGHUH#ZLOOHNHXULJH#ORFDWLH#LQ#1HGHUODQG#NDQ#ZRUGHQ# LQJH0
]HW1#'H]H#GDWD#]LMQ#YHHODO#]HHU#JHVFKLNW#YRRU#UHJLRQDOH#EHRRUGHOLQJHQ#RI#RP#HHQ#HHUVWH# LQGUXN# WH
NULMJHQ#YDQ#HHQ#JHELHG1#'H#GDWD#]LMQ#HFKWHU#QLHW#YROOHGLJ#DFWXHHO#HQ#GDDUQDDVW#]LMQ#]H#YHHODO#WH#JOR0
EDDO# +JHUHODWHHUG#DDQ#HHQ#JULGFHO#YDQ#583#î#583#P,#YRRU#HHQ#EHRRUGHOLQJ#RS# ORFDOH#VFKDDO1#'H
JHEUXLNHU#KHHIW#GDDURP#GH#PRJHOLMNKHLG#RP# ORFDWLHVSHFLILHNH#GDWD# LQ# WH#YRHUHQ# LQ#KHW# V\VWHHP1
'H]H#PRJHOLMNKHLG#LV#LQ#KHW#SURWRW\SH#RSJHQRPHQ#HQ#ELM#KHW#WHVWHQ#YDQ#%21$1=$#LQ#GH#SUDNWLMN#+]LH
SDUDJUDDI#717,#LV#]RZHO#YDQ#JHQHULHNH#DOV#YDQ#ORFDWLHVSHFLILHNH#GDWD#JHEUXLN#JHPDDNW1#'H#LQYORHG
YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#GDWD#RS#GH#EHWURXZEDDUKHLG#YDQ#HHQ#EHRRUGHOLQJ#PRHW#QRJ#QDGHU
ZRUGHQ#RQGHU]RFKW1

717# 7RHSDVVLQJ#YDQ#%21$1=$#RS#SURHIORFDWLHV

+HW#SURWRW\SH#YDQ#%21$1=$#LV#PHW#UHGHOLMN#VXFFHV#WRHJHSDVW#RS#GH#WZHH#SURHIORFDWLHV/#*W#5LNNHULQN
HQ#GH#.ULPSHQHUZDDUG1#'H# UHVXOWDWHQ#YDQ#GH]H# WHVWHQ#NRPHQ# UHGHOLMN# WRW#JRHG#RYHUHHQ#PHW#GH
UHVXOWDWHQ#YHUNUHJHQ#PHW#GH#RQGHUOLJJHQGH#PRGHOOHQ/#ZHONH#LQ#YHUHHQYRXGLJGH#YRUP#LQ#%21$1=$
]LMQ#RSJHQRPHQ1
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+22)'678.#8

$$1%(9(/,1*(1

,Q#GLW#KRRIGVWXN#]LMQ#DDQEHYHOLQJHQ#RSJHVWHOG#YRRU# IDVH#5#HQ#6#]RDOV#YRRUWJHYORHLG#XLW#GH#HHUVWH
IDVH#YDQ#KHW#SURMHFW1

4,# %LQQHQ#KHW#SURMHFW#]DO#QDGUXNNHOLMN#DDQGDFKW#PRHWHQ#ZRUGHQ#EHVWHHG#DDQ#KHW#%]LFKWEDDU%#PD0
NHQ#YDQ#GH#PRJHOLMNH#HIIHFWHQ# YDQ#ERGHPYHURQWUHLQLJLQJ#ELM#QDWXXURQWZLNNHOLQJ1#+LHUWRH# ]DO
HHQ#EORHPOH]LQJ#ZRUGHQ#VDPHQJHVWHOG#PHW#VSUHNHQGH#YRRUEHHOGHQ#YDQ#PRJHOLMNH#HIIHFWHQ#LQ
UHODWLH#WRW#ERGHPYHURQWUHLQLJLQJ1
(U#LV#DO#HHQ#DDQWDO#HLQGJHEUXLNHUV#ELM#KHW#SURMHFW#EHWURNNHQ/#PDDU#KHW#LV#XLWGUXNNHOLMN#GH#EHGRH0
OLQJ#RP#JHGXUHQGH#GH#ORRSWLMG#YDQ#KHW#SURMHFW#HU#PHHU#HLQGJHEUXLNHUV#ELM#WH#EHWUHNNHQ1#+LHUWRH
]DO# LQ#VDPHQZHUNLQJ#PHW#RYHULJH#6.%0FRQVRUWLD#GLH#]LFK# ULFKWHQ#RS#KHW# ODQGHOLMN#JHELHG#HHQ
SODWIRUP#ZRUGHQ#JHYRUPG#WH]DPHQ#PHW#SRWHQWLsOH#HLQGJHEUXLNHUV1#%LQQHQ#GLW#SODWIRUP#NXQQHQ
YHUYROJHQV#RS#HHQ#DFWLHYH#ZLM]H#JHwQWHUHVVHHUGH#HLQGJHEUXLNHUV#JHZRUYHQ#ZRUGHQ#YRRU#GHHO0
QDPH#DDQ#KHW#FRQVRUWLXP1#+LHUELM#ZRUGW#PHW#QDPH#JHGDFKW#DDQ#3URYLQFLHV/#6WDDWVERVEHKHHU/
:DWHUVFKDSSHQ/#3URYLQFLDOH#ODQGVFKDSSHQ#HQ#1DWXXUPRQXPHQWHQ1

5,# %21$1=$#GLHQW#JHsYDOXHHUG#WH#ZRUGHQ#RS#KHW#YODN#YDQ#EHOHLG1#+LHUELM#PRHW#ZRUGHQ#QDJHJDDQ
RI#KHW#HHQ#EUXLNEDDU#LQVWUXPHQW#LV#RP#ELQQHQ#GH#EHOHLGVNDGHUV#YDQ#QDWXXURQWZLNNHOLQJ#EHWHUH
NHX]HQ#WH#PDNHQ1#2S#KHW#JHELHG#YDQ#LQULFKWLQJ#PRHW#QDJHJDDQ#ZRUGHQ#RI#KHW#PRJHOLMN# LV#RP
PHW#EHKXOS#YDQ#KHW#V\VWHHP#ORFDWLHV#WH#VHOHFWHUHQ#ZDDU#LQJUHSHQ#KHW#PHHVW#]LQYRO#]LMQ1#,Q#UH0
ODWLH#WRW#KHW#EHKHHU#LV#KHW#UHOHYDQW#RP#QD#WH#JDDQ#ZDDU#HU#NQHOSXQWHQ#OLJJHQ#HQ#ZDDU#HU#NDQVHQ
]LMQ#RP#EHSDDOGH#QDWXXUGRHOHQ#WH#EHUHLNHQ1

6,# +HW#HIIHFW#YDQ#KHW#JHEUXLN#YDQ#JHQHULHNH#YHUVXV#ORFDWLHVSHFLILHNH#GDWD#RS#GH#EHWURXZEDDUKHLG
YDQ#HHQ#EHRRUGHOLQJ#GLHQW#QDGHU#WH#ZRUGHQ#RQGHU]RFKW1#,Q#GH#GHUGH#IDVH#YDQ#GLW#RQGHU]RHN#LV
GDDURP#YRRU]LHQ# LQ#KHW#RQWZLNNHOHQ#HQ# WRHSDVVHQ#YDQ#HHQ#PHWKRGH#RP#GH#EHWURXZEDDUKHLG
YDQ#GH#EHRRUGHOLQJ#WH#EHSDOHQ#ZDQQHHU#GH]H#YROOHGLJ#JHEDVHHUG#]RX#]LMQ#RS#ODQGHOLMNH#+JHQH0
ULHNH,#JHJHYHQV1

7,# 6\VWHHP#JHEUXLNHUVYULHQGHOLMNHU#PDNHQ1
8,# ,Q#GH#WZHHGH#IDVH#YDQ#KHW#SURMHFW#]DO#GH#(&272;0PRGXOH#JHwPSOHPHQWHHUG#ZRUGHQ#YRRU#FDG0

PLXP#+&G,#HQ#NRSHU#+&X,#HQ#]DO#GH# ORFDWLHVSHFLILHNH#ULVLFREHQDGHULQJ#ZRUGHQ#JHULFKW#RS#HHQ
GULHWDO#JHVHOHFWHHUGH#GRHOVRRUWHQ#ZDDUYRRU# LPSOHPHQWDWLH# WKDQV# JURWHQGHHOV# DO#PRJHOLMN# LV1
'H]H#GRHOVRRUWHQ#]LMQ#GH#GDV/#GH#JUXWWR#HQ#GH#VWHHQ0#RI#NHUNXLO1

9, +HW#LV#GH#EHGRHOLQJ#RP#LQ#IDVH#5#GH#12(&*V#SHU#VWRI#HQ#SHU#JURHS#YDVW#WH#VWHOOHQ#RS#EDVLV#YDQ
OLWHUDWXXUJHJHYHQV1
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/,7(5$7885

$ONHPDGH/#-15101/#-1#:LHUW]#)#-1%1#/DWRXU#4<<91#.DOLEUDWLH#YDQ#(OOHQEHUJV#PLOLHXLQGLFDWLHJHWDOOHQ
DDQ#ZHUNHOLMNH#JHPHWHQ#ERGHPIDFWRUHQ1#5DSSRUW#:44<343491#5,90/#%LOWKRYHQ1

$ONHPDGH/#-15101/#-1-101#YDQ#*ULQVYHQ/#-1#:LHUW]#DQG#-1#.URV/#4<<;1#7RZDUGV#LQWHJUDWHG#QDWLRQDO
PRGHOOLQJ#ZLWK#SDUWLFXODU#UHIHUHQFH#WR#WKH#HQYLURQPHQWDO#HIIHFWV#RI#QXWULHQWV1#(QYLURQPHQWDO#3ROOX0
WLRQ#435/#64=43404381

%DO/#'1/#+101#%HLMH/#<151#+RRJHYHHQ/#6151-1#-DQVHQ#HQ#31-1#YDQ#GH#5HHVW/#4<<81#+DQGERHN#QD0
WXXUGRHOW\SHQ#LQ#1HGHUODQG1#,.&01DWXXUEHKHHU/#:DJHQLQJHQ.

%RHOV/#'1/#$1-1#=ZHHUV/#-1*1#WH#%HHVW/#31)1$101#5|PNHQV#HQ#-1#%ULO/#53331#(YDOXDWLH#DFWLHI#ERGHP0
EHKHHU#.ULPSHQHUZDDUG>#(HQ#PHWKRGH#YRRU#YHULILFDWLH#YDQ# ODQGERXZNXQGLJH#ULVLFR*V#+7XVVHQUDS0
SRUW#IDH#4,1#3*%20UDSSRUW#67/#3URJUDPPD#*HwQWHJUHHUG#%RGHPRQGHU]RHN/#:DJHQLQJHQ1

%RQJHUV/#71#4<<31#7KH#0DWXULW\#,QGH[1#$Q#HFRORJLFDO#PHDVXUH#RI#HQYLURQPHQWDO#GLVWXUEDQFH#EDVHG
RQ#QHPDWRGH#VSHFLHV#FRPSRVLWLRQ1#2HFRORJLD#;6=#4704<1

%ULO/#-1#HQ#31)1$101#5|PNHQV/#53331#/RQJ0WHUP#ULVN#RI# LQDGHTXDWH#PDQDJHPHQW#SUDFWLFHV#RQ# WKH
VXVWDLQDELOLW\#RI#DJULFXOWXUDO#VRLOV1#,QWHUQH#PHGHGHOLQJ#$OWHUUD/#:DJHQLQJHQ1

&KDUGRQ/#:1-1/#21#2HQHQPD/#21)1#6FKRXPDQV/#4<<91#9HUNHQQLQJ#YDQ#GH#PRJHOLMNKHGHQ#YRRU#EH0
KHHU# HQ# KHUVWHO# YDQ# IRVIDDWOHNNHQGH# ODQGERXZJURQGHQ=# SURJUDPHULQJVVWXGLH1# 3*%20UDSSRUW# ;/
3URJUDPPD#*HwQWHJUHHUG#%RGHPRQGHU]RHN/#:DJHQLQJHQ1

&URPPHQWXLMQ/#*1+1/#01'1#3ROGHU#HQ#(1-1#YDQ#GH#3ODVVFKH/#4<<:1#0D[LPXP#SHUPLVVLEOH#FRQFHQ0
WUDWLRQV#DQG#QHJOLJLEOH#FRQFHQWUDWLRQV#IRU#SHVWLFLGHV1#5,900UDSSRUW#934834#33/#%LOWKRYHQ1

(NHOPDQV/#*1%1/#53341#5LVLFR0EHRRUGHOLQJ#YDQ#QDWXXURQWZLNNHOLQJ#RS#YHURQWUHLQLJGH#JURQG1#7RHW0
VLQJ# YDQ# KHW# ERGHPEHRRUGHOLQJVV\VWHHP# %RQDQ]D# LQ# GH# .ULPSHQHUZDDUG1# $IVWXGHHUYHUVODJ1
7ZHHGH#)DVH#2SOHLGLQJ#0LOLHXNXQGH/#+RJHVFKRRO# ,-VVHOODQG/# ,QWHUQH#PHGHGHOLQJ#$OWHUUD/#:DJH0
QLQJHQ1

(OOHQEHUJ/#+1/#+1(1#:HEHU/#51#'�OO/#91#:LUWK/#:1#:HUQHU#DQG#'1#3DXOLVVHQ/#4<<41#=HLJHUZHUWH#YRQ
3IOQD]HQ#LQ#0LWWHOHXURSD1#6FULSWD#*HRERWDQLFD#4;=#4057;1

(UWVHQ/#$1&1'1/#-15101#$ONHPDGH/#01-1#:DVVHQ/#4<<;1#&DOLEUDWLQJ#(OOHQEHUJ# LQGLFDWRU#YDOXHV# IRU
PRLVWXUH/#QXWULHQW#DYDLODELOLW\#DQG#VDOLQLW\#LQ#WKH#1HWKHUODQGV1#3ODQW#(FRORJ\#468=44604571

(WWHPD/#&1+1#HQ#$10171#%RQJHUV1#4<<61#&RORQL]DWLRQ#DQG#QHPDWRGH#VXFFHVVLRQ# LQ#IXPLJDWHG#DQG
PDQXUHG#VRLOV1#%LRO1#)HUWLO1#6RLOV#45=#:40;81

+LQVEHUJ/#$1#YDQ#HQ#-1#.URV# +4<<<,#(HQ#QRUPVWHOOLQJVPHWKRGH#YRRU#GH# +VWLNVWRIGHSRVLWLH#RS#QD0
WXXUOLMNH# YHJHWDWLHV# LQ# 1HGHUODQG1# (HQ# XLWZHUNLQJ# YDQ# GH# 1DWXXUSODQQHU# YRRU# QDWXXUGRHOW\SHQ1
5,900UDSSRUW#:5543;3571

+LQVEHUJ/#$1#YDQ/#+1#'LMNVWUD/#31#+LQVVHQ/#.1#.UDPHU/#)1#/HXV/#51#5HLOLQJ/#51#5HLMQHQ/#01#YDQ#GH
7RO#HQ# -1#:LHUW]/# 4<<<1#6WURRPOLMQLQJ#1DWXXUSODQEXUHDX#PRGHOOHQ># LQYHQWDULVDWLH#HQ# NHX]H# YRRU
PRGHOOHQ#YRRU#1DWXXU/#/DQGVFKDS#HQ#%RV1#5,900UDSSRUW#73;9953341#5,90#%LOWKRYHQ1
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+\Y|QHQ/#51#HQ#71#3HUVVRQ1#4<<31#(IIHFWV#RI#DFLGLILFDWLRQ#DQG#OLPLQJ#RQ#IHHGLQJ#JURXSV#RI#QHPDWR0
GHV#LQ#FRQLIHURXV#IRUHVW#VRLOV1#%LRO1#)HUWLO1#6RLOV#<=#53805431

.OHSSHU/#21#HQ#'1#YDQ#GH#0HHQW/#4<<:1#0DSSLQJ#WKH#SRWHQWLDOO\#$IIHFWHG#)UDFWLRQ#+3$),#RI#VSHFLHV
DV#DQ#LQGLFDWRU#RI#JHQHULF#WR[LF#VWUHVV1#5,90#UDSSRUW#93:837334/#%LOWKRYHQ/#<6#SS1

.ORN/#&1#HQ#$101#GH#5RRV1#4<<91#3RSXODWLRQ#OHYHO#FRQVHTXHQFHV#RI#WR[LFRORJLFDO#LQIOXHQFHV#RQ#LQ0
GLYLGXDO#JURZWK#DQG#UHSURGXFWLRQ#LQ#/XPEULFXV#UXEHOOXV#+/XPEULFLGDH/#2OLJRFKDHWD,1#(FRWR[LFRORJ\
DQG#(QYLURQPHQWDO#6DIHW\#66=44;045:1

.ORN/#&1/#$101#GH#5RRV/#-1&1<1#0DULQLVVHQ/#-101#%DYHFR#HQ#:1#0D1#4<<:1#$VVHVVLQJ#WKH#LPSDFW#RI
DELRWLF#HQYLURQPHQWDO#VWUHVV#RQ#SRSXODWLRQ#JURZWK# LQ#/XPEULFXV#UXEHOOXV#+/XPEULFLGDH/#2OLJRFKD0
HWD,1#6RLO#%LRORORJ\#DQG#%LRFKHPLVWU\#5<=5;:05<61

.ORN/#&1#HQ#$101#GH#5RRV1#4<<;1#(IIHFWV#RI#KDELWDW#VL]H#DQG#TXDOLW\#RQ#HTXLOLEULXP#GHQVLW\#DQG#H[0
WLQFWLRQ#WLPH#RI#6RUH[#DUDQHXV#SRSXODWLRQV1#-RXUQDO#RI#$QLPDO#(FRORJ\#9:=4<8053<1

.ORN/#&1/#$101#GH#5RRV/#61#%URHNKXL]HQ#HQ#51&1#YDQ#$SHOGRRUQ1#4<<;1#(IIHFWHQ#YDQ#]ZDUH#PHWD0
OHQ#RS#GH#'DV1#,QWHUDFWLH#WXVVHQ#YHUVQLSSHULQJ#HQ#YHUJLIWLJLQJ1#/DQGVFKDS#4825=::0;91

.RUWKDOV/#*1:1#4<<:1#3ROOXWDQW0LQGXFHV#FKDQJHV#LQ#WHUUHVWULDO#QHPDWRGH#FRPPXQLWLHV1#3URHIVFKULIW
:DJHQLQJHQ#8QLYHUVLWHLW1#,6%1#<3087;80:530[1

.URV/#-1/#5HLQGV/#*1-1/#'H#9ULHV/#:1/#/DWRXU/#-1%1#DQG#%ROOHQ/#01-/61/#4<<81#0RGHOOLQJ#RI#VRLO#DFLGLW\
DQG#QLWURJHQ#DYDLODELOLW\#LQ#QDWXUDO#HFRV\VWHPV# LQ#UHVSRQVH#WR#FKDQJHV# LQ#DFLG#GHSRVLWLRQ#DQG#K\0
GURORJ\/#:DJHQLQJHQ/#6&0'/2#5HSRUW#<8/#<3#SS1

.URV/#-1/#4<<;1#9HUEHWHULQJ/#YHUILMQLQJ#HQ#WRHSDVVLQJ#YDQ#KHW#PRGHO#60$575#0#'H#PRGHOOHULQJ#YDQ
GH#HIIHFWHQ#YDQ#YHU]XULQJ/#YHUPHVWLQJ#HQ#YHUGURJLQJ#YRRU#ERVVHQ#HQ#QDWXXUWHUUHLQHQ#WHQ#EHKRHYH
YDQ#GH#0LOLHXEDODQV/#0LOLHXYHUNHQQLQJ#HQ#1DWXXUYHUNHQQLQJ/#6&0'/2#0%3#UDSSRUW#61

/LM]HQ/#-131$1/#*151%1#7HUPHXOHQ#HQ#:1#GH#9ULHV/#4<<:1#2S]HW#YRRU#HHQ#/HLGUDDG#ERGHPEHRRUGH0
OLQJ#(+60JURQGHQ1#5,900UDSSRUWQU1#:448343361

0HHQW/#YDQ#GH#'1#4<<<1#3RWHQWLHHO#$DQJHWDVWH#)UDFWLH#DOV#PDDWODW#YRRU#GH# WR[LVFKH#GUXN#RS#HFR0
V\VWHPHQ1# 5LMNVLQVWLWXXW# YRRU# 9RONVJH]RQGKHLG# HQ# 0LOLHXK\JLHQH# +5,90,# %LOWKRYHQ1# UDSSRUW
93:83833:1

0HXOHQ06PLGW/#*151%1#WHU/#:1#GH#9ULHV/#-1#%ULO#HQ#:1#0D/#4<<91#3URJUDPPHULQJVVWXGLH#9HUDQGHUG
/DQGJHEUXLN#*HGUDJ#YDQ#JHDFFXPXOHHUGH#VWRIIHQ#LQ#YHUEDQG#PHW#YHUDQGHULQJHQ#LQ#ODQGJHEUXLN#HQ
KHUVWHOEDDUKHLG#YDQ#HFRV\VWHPHQ1#%LOWKRYHQ/#5,90/#UDSSRUWQU1#:44734#334/#455#SS1

1HDO/#(1*1#4<;91#7KH#QDWXUDO#KLVWRU\#RI#EDGJHUV1#&URRP#+HOP/#/RQGRQ1

1LMKRI/#4<<91#5LVLFREHRRUGHOLQJ#ELM#ERGHPYHURQWUHLQLJLQJ=#LQYHQWDULVDWLH#YDQ#NQHOSXQWHQ#HQ#RSORV0
VLQJHQ1#3*%20UDSSRUW#7/#3URJUDPPD#*HwQWHJUHHUG#%RGHPRQGHU]RHN/#:DJHQLQJHQ1

129(0/#4<<;1#(FRORJLFDO#UHFRYHU\#RI#ODQGIDUPLQJ1

5,90#53331#3XEOLFDWLHUHHNV#OXFKW/#5,90/#%LOWKRYHQ1

5HLQGV/#*1-1/#-1#%ULO/#:1#GH#9ULHV/#-1(1#*URHQHQEHUJ#HQ#$1#%UHHXZVPD/#4<<91#&ULWLFDO# ORDGV#DQG
H[FHVV#ORDGV#IRU#(XURSHDQ#IRUHVW#VRLOV/#6&0'/2#UHSRUW#<9/#:DJHQLQJHQ1
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5|PNHQV/#31)1$101# 4<<;1#(IIHFWV# RI# ODQG# XVH# FKDQJHV# RQ# RUJDQLF#PDWWHU# G\QDPLFV# DQG# WUDFH
PHWDO#VROXELOLW\#LQ#VRLOV1#3URHIVFKULIW#8QLYHUVLWHLW#*URQLQJHQ1

5XWJHUV/#01/#-1#)DEHU/#-1#3RVWPD#HQ#+1#(LMVDFNHUV/#4<<;1#/RFDWLHVSHFLILHNH#HFRORJLVFKH# ULVLFR*V=
HHQ#EDVLVEHQDGHULQJ#YRRU# IXQFWLHJHULFKWH#EHRRUGHOLQJ#YDQ#ERGHPYHURQWUHLQLJLQJ1#3*%20UDSSRUW
49/#3URJUDPPD#*HwQWHJUHHUG#%RGHPRQGHU]RHN/#:DJHQLQJHQ1

5XWJHUV/#01/#-1#3RVWPD/#HQ#-1#)DEHU/#53331#8LWZHUNLQJ#YDQ#GH#EDVLVEHQDGHULQJ#YRRU#GH#ORFDWLVSH0
FLILHNH/# IXQFWLHJHULFKWH# HFRORJLVFKH# EHRRUGHOLQJ# YDQ# ERGHPYHURQWUHLQLJLQJ# YRRU# GH# SUDNWLMN1
3*%20UDSSRUW#5</#3URJUDPPD#*HwQWHJUHHUG#%RGHPRQGHU]RHN/#:DJHQLQJHQ1

6FKDPLQpH/#-1+1-1/#$1+1)1#6WRUWHOGHU#HQ#91#:HVWKRII/#4<<81#'H#YHJHWDWLH#YDQ#1HGHUODQG1#'HHO#4
W2P#81#2SXOXV#SUHVV/#8SVDOD1

6FKRXWHQ#$1-1/#/1#%UXVVDDUG/#31&1#GH#5XLWHU/#+1#6LHSHO/#1101#YDQ#6WUDDOHQ/#4<<:1#(HQ# LQGLFDWRU0
V\VWHHP# YRRU# OLIH# VXSSRUW# IXQFWLHV# YDQ# GH# ERGHP# LQ# UHODWLH# WRW# ELRGLYHUVLWHLW1# 5DSSRUW# QU=
:45<433381#5,90/#%LOWKRYHQ1

6WULNZROG/#01/# 53331#7RHWVLQJ#YDQ#KHW#ERGHPEHRRUGHOLQJVV\VWHHP#%21$1=$#RS#QDWXXURQWZLNNH0
OLQJVORFDWLHV#LQ#GH#RPJHYLQJ#YDQ#GH#YXLOVWRUW#*W#5LNNHULQN/#6WDJHYHUVODJ#9DQ#+DOO#,QVWLWXXW/#,QWHUQH
PHGHGHOLQJ#$OWHUUD/#:DJHQLQJHQ1

7DXZ#4<<;1#0LOLHX0RQGHU]RHN#*W#5LNNHULQN1#7DXZ#UDSSRUWQXPPHU#568<<<:61'341

7DXZ/#53331#5HDOLVDWLH#PRJHOLMNKHGHQ#YDQ#QDWXXURQWZLNNHOLQJ# LQ#GH#QDELMKHLG#YDQ#GH#YRRUPDOLJH
YXLOVWRUW#*W#5LNNHULQN1#7XVVHQUDSSRUWDJH#HHUVWH#IDVH#6.%0SURMHFW#%21$1=$1#7DXZ/#'HYHQWHU1

7LNWDN/#$1/#4<<<1#0RGHOLQJ#QRQ0SRLQW#VRXUFH#SROOXWDQWV# LQ#VRLOV1#3URHIVFKULIW#8QLYHUVLWHLW#YDQ#$P0
VWHUGDP1

9ULHV/#:1#GH#HQ#'1-1#%DNNHU/#4<<;/#0DQXDO#IRU#FDOFXODWLQJ#FULWLFDO#ORDGV#RI#KHDY\#PHWDOV#IRU#WHUUH0
VWULDO#HFRV\VWHPV#0#*XLGHOLQHV# IRU#FULWLFDO# OLPLWV/#FDOFXODWLRQ#PHWKRGV#DQG# LQSXW#GDWD/#6&0'/2# UH0
SRUW#4991

9ULHV#:1#GH#HQ#31)1$101#5|PNHQV/#4<<71#0RELOLVDWLH#YDQ#FDGPLXP#GRRU#ODQGJHEUXLNVYHUDQGHULQJ1
%RGHP#5=#:90:<1

9ULHV/#:1#GH/#01#3RVFK#DQG#-1#.lPlUL/#4<;<1#6LPXODWLRQ#RI#WKH#ORQJ0WHUP#VRLO#UHVSRQVH#WR#DFLG#GH0
SRVLWLRQ#LQ#YDULRXV#EXIIHU#UDQJHV1#:DWHU#$LU#DQG#6RLO#3ROO1#7;=#67<06<31
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