
)DVH#4=#(LQGUDSSRUW

GUV1#3101#6SDUHQEXUJ
LQJ1#01#:DJHOPDQV#06F
GUV1#-1Y1G1#:DDUGH
GUV1#-1:1#Y1G1#9HJWH
LQJ1#31&1#%LMYDQN
GUV1#$1)1#3HHNHO
LU1#01#WHU#+DDU

DSULO#5335

*RXGD/#6.%

6WLFKWLQJ#.HQQLVRQWZLNNHOLQJ#.HQQLVRYHUGUDFKW#%RGHP

6903;8

*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU
RS#YHURQWUHLQLJGH#EDJJHUVSHFLH



$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/#%�%*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EH0
KHHU#RS#YHURQWUHLQLJGH#EDJJHUVSHFLH%/#DSULO#5335/#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

&RS\ULJKWV
$OO#ULJKWV#UHVHUYHG1#1R#SDUW#RI#WKLV#SXEOLFDWLRQ#PD\#EH#UHSURGXFHG/#VWRUHG#LQ#D#UHWULHYDO#V\VWHP/#RU
WUDQVPLWWHG/#LQ#DQ\#IRUP#RU#E\#DQ\#PHDQV/#HOHFWURQLF/#PHFKDQLFDO/#SKRWRFRS\LQJ/#UHFRUGLQJ#DQG2RU
RWKHUZLVH/#ZLWKRXW#WKH#SULRU#ZULWWHQ#SHUPLVVLRQ#RI#6.%1
,W# LV#DOORZHG/# LQ#DFFRUGDQFH#ZLWK#DUWLFOH#48D#1HWKHUODQGV#&RS\ULJKW#$FW#4<45/# WR#TXRWH#GDWD# IURP
WKLV#SXEOLFDWLRQ#LQ#RUGHU#WR#EH#XVHG#LQ#DUWLFOHV/#HVVD\V#DQG#ERRNV/#XQOHVV#WKH#VRXUFH#RI#WKH#TXRWD0
WLRQ/# DQG/# LQVRIDU# DV# WKLV# KDV# EHHQ# SXEOLVKHG/# WKH# QDPH# RI# WKH# DXWKRU/# DUH# FOHDUO\#PHQWLRQHG/
%�%*UHHQ# UHGHYHORSPHQW# DQG# H[WHQVLYH#PDQDJHPHQW# RI# SROOXWHG# GUHGJLQJ# VOXGJH%/#$SULO# 5335/
6.%/#*RXGD/#7KH#1HWKHUODQGV1%

/LDELOLW\
6.%#DQG#DOO#FRQWULEXWRUV# WR# WKLV#SXEOLFDWLRQ#KDYH# WDNHQ#HYHU\#SRVVLEOH#FDUH#E\# WKH#SUHSDUDWLRQ#RI
WKLV#SXEOLFDWLRQ1#+RZHYHU/#LW#FDQ#QRW#EH#JXDUDQWHHG#WKDW#WKLV#SXEOLFDWLRQ#LV#FRPSOHWH#DQG2RU#IUHH#RI
IDXOWV1#7KH#XVH#RI#WKLV#SXEOLFDWLRQ#DQG#GDWD#IURP#WKLV#SXEOLFDWLRQ# LV#HQWLUHO\#IRU#WKH#XVHU*V#RZQ#ULVN
DQG#6.%#KHUHE\#H[FOXGHV#DQ\#DQG#DOO# OLDELOLW\# IRU#DQ\#DQG#DOO#GDPDJH#ZKLFK#PD\# UHVXOW# IURP# WKH
XVH#RI# WKLV#SXEOLFDWLRQ#RU#GDWD# IURP# WKLV#SXEOLFDWLRQ/#H[FHSW# LQVRIDU#DV# WKLV#GDPDJH# LV#D# UHVXOW#RI
LQWHQWLRQDO#IDXOW#RU#JURVV#QHJOLJHQFH#RI#6.%#DQG2RU#WKH#FRQWULEXWRUV1



,

7LWHO#UDSSRUW 6.%#UDSSRUWQXPPHU
*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS# 6903;8
YHURQWUHLQLJGH#EDJJHUVSHFLH
)DVH#4=#(LQGUDSSRUW 3URMHFW#UDSSRUWQXPPHU

6903;8

$XWHXU+V, $DQWDO#EODG]LMGHQ
GUV1#3101#6SDUHQEXUJ 5DSSRUW= 64
LQJ1#01#:DJHOPDQV#06F %LMODJHQ= 0
GUV1#-1Y1G1#:DDUGH
GUV1#-1:1#YDQ#GH#9HJWH
LQJ1#31&1#%LMYDQN
GUV1#$1)1#3HHNHO
LU1#01#WHU#+DDU

8LWYRHUHQGH#RUJDQLVDWLH+V,#+&RQVRUWLXP,
5R\DO#+DVNRQLQJ#1HGHUODQG#%91#+GUV1#3101#6SDUHQEXUJ/#GUV1#-1:1#YDQ#GH#9HJWH/#LQJ1#31&1#%LMYDQN/#GUV1#$1)1
3HHNHO/#LU1#01#WHU#+DDU,
%LRFOHDU#+LQJ1#01#:DJHOPDQV#06F/#GUV1#-1-1#YDQ#GHU#:DDUGH,
*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP
5LMVZDWHUVWDDW/#'LUHFWLH#=XLG0+ROODQG
'&05#0LOLHXGLHQVW#5LMQPRQG

8LWJHYHU
6.%/#*RXGD

6DPHQYDWWLQJ
,Q#GH# DIJHORSHQ# GHFHQQLD# ]LMQ# YHHO# JHELHGHQ# LQ#1HGHUODQG# RSJHKRRJG#PHW# YHURQWUHLQLJGH# EDJJHUVSHFLH1
'RHO#YDQ#RQGHUKDYLJ#SURMHFW# LV#RP#JURHQH# LQULFKWLQJ#YDQ#EDJJHUVSHFLHORFDWLHV# WH#EHYRUGHUHQ#GRRU#PLGGHO
YDQ#KHW#YHUVFKDIIHQ#YDQ# LQ]LFKW# LQ#GH#HFRORJLVFKH#SRWHQWLHV#HQ#HFRORJLVFKH#ULVLFR¶V1#7HYHQV#ZRUGW#EHRRJG
RP#GRRU#PLGGHO#YDQ#JURHQH# LQULFKWLQJ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH# WH#YHUEHWHUHQ1#'H#HHUVWH# IDVH#YDQ
KHW#SURMHFW# LV#XLWJHYRHUG#RS#GH#SLORW0ORFDWLH#³'ULHKRHN#5R]HQEXUJ´/#JHOHJHQ# LQ#KHW#5LMQPRQGJHELHG1# #%LM#GH
NDUDNWHULVDWLH#YDQ#GH#XLWJDQJVVLWXDWLH# LV#YDVWJHVWHOG#GDW#GH#ELRORJLVFKH#EHVFKLNEDDUKHLG#YDQ#GH# LQ#GH#EDJ0
JHUVSHFLH#DDQZH]LJH# YHURQWUHLQLJLQJHQ# ]HHU#JHULQJ# LV1#+LHUGRRU# WUHGHQ# HU# YULMZHO# JHHQ# HFRWR[LFRORJLVFKH
ULVLFR¶V#RS#HQ#EHVWDDW#HU#JHHQ#ULVLFR#RS#YHUVSUHLGLQJ#YDQ#GH#YHURQWUHLQLJLQJ#YLD#JURQG0#RI#RSSHUYODNWHZDWHU1
'LW#PDDNW#KHW#PRJHOLMN#RP#HHQ#JURHQH#LQULFKWLQJYRUP#WH#UHDOLVHUHQ#]RQGHU#GDW#LQJULMSHQGH#VDQHULQJVPDDWUH0
JHOHQ#QRRG]DNHOLMN#]LMQ1#*HNR]HQ#LV#YRRU#HHQ#LQULFKWLQJYDULDQW#ZDDUELM#GH#HFRORJLVFKH#SRWHQWLHV#YDQ#GH#ORFD0
WLH#RSWLPDDO#ZRUGHQ#EHQXW#HQ#KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#FHQWUDDO#VWDDW1#'H#YUDDJ#LV#LQ#KRHYHUUH#GH
UHVXOWDWHQ#YDQ#KHW#RQGHU]RHN#RS#GH#SLORW0ORFDWLH# UHSUHVHQWDWLHI#]LMQ#YRRU# +RXGH,#EDJJHUVSHFLHORFDWLHV1#2S
EDVLV#YDQ#RQGHU]RHN#RS#VOHFKWV#ppQ# ORFDWLH#NXQQHQ#KLHU#JHHQ#XLWVSUDNHQ#RYHU#ZRUGHQ#JHGDDQ1#,Q#HHQ#YHU0
YROJIDVH#]XOOHQ#GH#YHURQGHUVWHOGH#UHODWLHV#WXVVHQ#RXGHUGRP#YDQ#GH# ORFDWLH/#KHUNRPVW#YDQ#GH#EDJJHU/# W\SH
YHURQWUHLQLJLQJ#HQ#GH#PRJHOLMNKHGHQ#YRRU#JURHQH#LQULFKWLQJ#YHUGHU#PRHWHQ#ZRUGHQ#RQGHU]RFKW1

7UHIZRRUGHQ
*HFRQWUROHHUGH#WHUPHQ= 9ULMH#WUHIZRRUGHQ=

HFRORJLVFKH#ULVLFR*V/#JURHQH#LQULFKWLQJ/
QDWXXURQWZLNNHOLQJ/#75,$'(/
YHURQWUHLQLJGH#EDJJHUVSHFLH

7LWHO#SURMHFW 3URMHFWOHLGLQJ
*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS 5R\DO#+DVNRQLQJ#+GUV1#3101#6SDUHQ0
YHURQWUHLQLJGH#EDJJHUVSHFLH EXUJ#343#5;98765,

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



,,

5HSRUW#WLWOH 6.%#UHSRUW#QXPEHU
*UHHQ#UHGHYHORSPHQW#DQG#H[WHQVLYH#PDQDJHPHQW# 6903;8
RI#SROOXWHG#GUHGJLQJ#VOXGJH
3KDVH=#4#)LQDO#UHSRUW 3URMHFW#UHSRUW#QXPEHU

6903;8

$XWKRU+V, 1XPEHU#RI#SDJHV
GUV1#3101#6SDUHQEXUJ 5HSRUW=#64
LQJ1#01#:DJHOPDQV#06F $SSHQGLFHV=#0
GUV1#-1Y1G1#:DDUGH
GUV1#-1:1#YDQ#GH#9HJWH
LQJ1#31&1#%LMYDQN
GUV1#$1)1#3HHNHO
LU1#01#WHU#+DDU

([HFXWLYH#RUJDQLVDWLRQ+V,#+&RQVRUWLXP,
5R\DO#+DVNRQLQJ#1HGHUODQG#%91#+GUV1#3101#6SDUHQEXUJ/#GUV1#-1:1#YDQ#GH#9HJWH/#LQJ1#31&1#%LMYDQN/#GUV1#$1)1
3HHNHO/#LU1#01#WHU#+DDU,
%LRFOHDU#+LQJ1#01#:DJHOPDQV#06F/#GUV1#-1-1#YDQ#GHU#:DDUGH,
*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP
5LMVZDWHUVWDDW/#'LUHFWLH#=XLG0+ROODQG
'&05#0LOLHXGLHQVW#5LMQPRQG

3XEOLVKHU
6.%/#*RXGD

$EVWUDFW
&RQWDPLQDWHG#GUHGJH#VSRLO#KDV#DFFXPXODWHG#DW#D#JUHDW#PDQ\#VLWHV# LQ# WKH#1HWKHUODQGV#GXULQJ# UHFHQW#GHF0
DGHV1#7KH#DLP#RI# WKLV#SURMHFW# LV# WR#SURPRWH# WKH# µJUHHQLQJ¶#RI#GUHGJH#VSRLO#VLWHV#E\#JDLQLQJ# LQVLJKW# LQWR# WKH
HFRORJLFDO#SRWHQWLDOV#DQG#ULVNV1#7KH# LQWHQWLRQ# LV#DOVR# WR#XVH# µJUHHQLQJ¶# WR# LPSURYH# WKH#TXDOLW\#RI# WKH#GUHGJH
VSRLO1#7KH# ILUVW#SKDVH#RI# WKH#SURMHFW#ZDV#FDUULHG#RXW#DW# WKH# ³'ULHKRHN#5R]HQEXUJ´#SLORW#VLWH/# ORFDWHG# LQ# WKH
5LMQPRQG#DUHD1#'XULQJ# WKH# FKDUDFWHULVDWLRQ# RI# WKH# VWDUWLQJ# VLWXDWLRQ# LW#ZDV# GHWHUPLQHG# WKDW# WKH# ELRORJLFDO
DYDLODELOLW\#RI# WKH#FRQWDPLQDQWV#SUHVHQW# LQ# WKH#GUHGJH#VSRLO# LV#DW#DQ#H[WUHPHO\# ORZ# OHYHO1#7KLV#PHDQV# WKDW
WKHUH#DUH#DOPRVW#QR#HFRWR[LFRORJLFDO# ULVNV#DQG# WKHUH# LV#QR# ULVN# WKDW# WKH# FRQWDPLQDQWV#ZLOO# VSUHDG# YLD# WKH
JURXQGZDWHU#RU#VXUIDFH#ZDWHU1#7KLV#PDNHV#LW#SRVVLEOH#WR#UHDOLVH#D#W\SH#RI#µJUHHQLQJ¶#WKDW#ZLOO#QRW#UHTXLUH#WKH
LPSOHPHQWDWLRQ#RI#UDGLFDO#GHFRQWDPLQDWLRQ#PHDVXUHV1#$# µJUHHQLQJ¶#YDULDQW#KDV#EHHQ#VHOHFWHG# LQ#ZKLFK# WKH
HFRORJLFDO#SRWHQWLDOV#RI#WKH#VLWH#DUH#XVHG#RSWLPDOO\#DQG#HQKDQFHPHQW#RI#WKH#QDWXUDO#YDOXHV#LV#D#SULPDU\#FRQ0
VLGHUDWLRQ1
7KH#TXHVWLRQ#LV#WR#ZKDW#H[WHQW#WKH#UHVXOWV#RI#WKH#UHVHDUFK#DW#WKH#SLORW#VLWH#UHSUHVHQW#+ROG,#GUHGJH#VSRLO#VLWHV1
1R#FRQFOXVLRQV#FDQ#EH#GUDZQ#RQ#WKH#EDVLV#RI#UHVHDUFK#FDUULHG#RXW#DW#D#VLQJOH#VLWH1#7KH#DVVXPHG#UHODWLRQ0
VKLSV#EHWZHHQ#WKH#DJH#RI#WKH#VLWH/#RULJLQ#RI#WKH#GUHGJH#VSRLO/#W\SH#RI#FRQWDPLQDWLRQ#DQG#WKH#SRVVLELOLWLHV#IRU
µJUHHQLQJ¶#ZLOO#KDYH#WR#EH#LQYHVWLJDWHG#LQ#PRUH#GHWDLO#LQ#D#IROORZ0XS#SKDVH1

.H\ZRUGV
&RQWUROOHG#WHUPV= 8QFRQWUROOHG#WHUPV

FRQWDPLQDWHG#GUHGJH#VSRLO/
HFRORJLFDO#ULVNV/#µJUHHQLQJ¶/
QDWXUDO#GHYHORSPHQW/#75,$'(

3URMHFW#WLWOH 3URMHFWPDQDJHPHQW
*UHHQ#UHGHYHORSPHQW#DQG#H[WHQVLYH#PDQDJHPHQW 5R\DO#+DVNRQLQJ#+GUV1#3101#6SDUHQ0
RI#SROOXWHG#GUHGJLQJ#VOXGJH EXUJ#343#5;98765,

7KLV#UHSRUW#FDQ#EH#REWDLQHG#E\=#6.%/#32#%R[#753/#5;33#$.#*RXGD/#7KH#1HWKHUODQGV
1HWKHUODQGV#&HQWUH#IRU#6RLO#4XDOLW\#0DQDJHPHQW#DQG#.QRZOHGJH#7UDQVIHU#+6.%,
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6$0(19$77,1* 9

6800$5< 9,

+RRIGVWXN# 4# ,1/(,',1* 4
414 $FKWHUJURQGLQIRUPDWLH#HQ#SUREOHHPVWHOOLQJ 4
415 'RHOVWHOOLQJ 6
416 &RQVRUWLXPVDPHQVWHOOLQJ 7
417 2SERXZ#UDSSRUW 7

+RRIGVWXN# 5# $$13$.#21'(5=2(./#$&7,9,7(,7(1#23#+22)'/,-1(1 8
514 2QGHU]RHNVRS]HW 8
515 6WDS#4=#.DUDNWHULVDWLH#QXOVLWXDWLH 8
516 6WDS#5=#%HSDOHQ#PRJHOLMNKHGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU ;
517 6WDS#6=#$IZHJLQJ#KHULQULFKWLQJ <
518 6WDS#7=#2QWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#HQ#LQULFKWLQJ#YDQ#GH

SLORWORFDWLH <
519 6WDS#8=#9RRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN <

+RRIGVWXN# 6# 5(68/7$7(1#67$3#4 44
614 .DUDNWHULVDWLH#QXOVLWXDWLH 44

+RRIGVWXN# 7# (9$/8$7,(#5(68/7$7(1#67$3#4 4:
714 .DUDNWHULVDWLH#QXOVLWXDWLH 4:
715 (YDOXDWLH#YDQ#GH#PHHWPHWKRGH#HQ#UHVXOWDWHQ 4:

+RRIGVWXN# 8# 5(68/7$7(1#67$3#5#727#(1#0(7#8 4<
814 6WDS#5=#%HSDOHQ#PRJHOLMNKHGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU 4<
815 6WDS#6=#$IZHJLQJ#KHULQULFKWLQJ 53
816 6WDS#7=#2QWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#HQ#LQULFKWLQJ#YDQ#GH

SLORWORFDWLH 55
817 6WDS#8=#9RRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN 58

+RRIGVWXN# 9# &21&/86,(6 5:
914 &RQFOXVLHV#WHQ#DDQ]LHQ#YDQ#NDUDNWHULVDWLH#SLORWORFDWLH#µ'ULHKRHN

5R]HQEXUJ¶ 5:
915 &RQFOXVLHV#WHQ#DDQ]LHQ#YDQ#LQULFKWLQJVPRJHOLMNKHGHQ#YRRU

SLORWORFDWLH 5;
916 &RQFOXVLHV#WHQ#DDQ]LHQ#YDQ#RQGHU]RHN#QDDU#HQ

LQULFKWLQJVPRJHOLMNKHGHQ#YRRU#DQGHUH#EDJJHUVSHFLHORFDWLHV 5;

+RRIGVWXN# :# $$1%(9(/,1*(1 5<

/,7(5$7885 64



,9
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6$0(19$77,1*

*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#YHURQWUHLQLJGH#EDJJHUVSHFLH

9HHO#JHELHGHQ#]LMQ#LQ#1HGHUODQG#LQ#GH#DIJHORSHQ#GHFHQQLD#RSJHKRRJG#PHW#YHURQWUHLQLJGH#EDJJHU0
VSHFLH1#'H]H# ORFDWLHV#NUHJHQ#YHUVFKLOOHQGH# IXQFWLHV/#]H#ZHUGHQ# LQJHULFKW#DOV# LQGXVWULHWHUUHLQ/#ZR0
QLQJERXZORFDWLH#RI# ODQGERXZJHELHG1#'H#PRJHOLMNKHGHQ# WRW#JURHQH# LQULFKWLQJ#YDQ#GH]H# ORFDWLHV# LV
QDXZHOLMNV#RQGHU]RFKW1#9HHODO# WUDG#VWDJQDWLH#RS#RPGDW# LQ#KHW#NDGHU#YDQ#GH#:HW#ERGHPEHVFKHU0
PLQJ#+:EE,#NRVWEDUH#VDQHULQJVPDDWUHJHOHQ#GLHQGHQ#WH#ZRUGHQ#JHQRPHQ1

0HW#RQGHUKDYLJ#SURMHFW#ZLOOHQ#ZH#GH#JURHQH# LQULFKWLQJ#YDQ#EDJJHUVSHFLHORFDWLHV#EHYRUGHUHQ#GRRU
LQ]LFKW#WH#YHUVFKDIIHQ#LQ#GH#HFRORJLVFKH#SRWHQWLHV#YDQ#EDJJHUVSHFLHORFDWLHV1#7HYHQV#ZRUGW#EHRRJG
GRRU#PLGGHO#YDQ#JURHQH#LQULFKWLQJ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH#WH#YHUEHWHUHQ1

+HW#SURMHFW#LV#RSJHERXZG#URQGRP#GULH#SLMOHUV=

41# +HW#JOREDDO#LQ#EHHOG#EUHQJHQ#YDQ#KHW#DDQZH]LJH#HFRV\VWHHP#RS#EDJJHUVSHFLHORFDWLHV#HQ#KHW
LQ#EHHOG#EUHQJHQ#YDQ#GH#HFRORJLVFKH#ULVLFR¶V/# WH]DPHQ#PHW#KHW#RQWZLNNHOHQ#YDQ#GH#PHHWPH0
WKRGH#RP#GLW#WH#GRHQ1#+HW#RQGHU]RHN#ZRUGW#LQ#HHUVWH#LQVWDQWLH#XLWJHYRHUG#RS#HHQ#SLORWORFDWLH1

51# +HW#NDUDNWHULVHUHQ#YDQ#GH#PRJHOLMNKHGHQ#YRRU#ELRGHJUDGDWLH#HQ#JURHQH#LQULFKWLQJ#YDQ#EDJJHU0
VSHFLHORFDWLHV#GRRU#PLGGHO#YDQ#UHWURVSHFWLHI#RQGHU]RHN1

61# +HW#YHUWDOHQ#YDQ#GH#YHU]DPHOGH#JHJHYHQV#LQ#FRQFUHWH#LQULFKWLQJV0#HQ#EHKHHUVYRUPHQ1

'H#SLMOHUV#ZRUGHQ#LQ#GULH#IDVHQ#XLWJHZHUNW1#)DVH#4/#KHW#NDUDNWHULVHUHQ#YDQ#GH#SLORWORFDWLH#µ'ULHKRHN
5R]HQEXUJ¶# HQ# KHW# RSVWHOOHQ# YDQ# HHQ# LQULFKWLQJVSODQ/# LV# VXFFHVYRO# DIJHURQG1# 'H# YHUVFKLOOHQGH
GRHOVWHOOLQJHQ#GLH#ZDUHQ#JHIRUPXOHHUG#]LMQ#DOOHQ#EHKDDOG1#(U#LV#HHQ#PHWKRGH#RSJHVWHOG#YRRU#KHW#LQ
EHHOG#EUHQJHQ#YDQ#HFRORJLVFKH# ULVLFR¶V/#KHW#EHSDOHQ#YDQ#GH#ZDDUGH#YDQ#KHW#DDQZH]LJH#HFRV\V0
WHHP#HQ#GH#PRJHOLMNKHGHQ#YRRU#ELRORJLVFKH#VDQHULQJ1#'H]H#PHWKRGH#LV#PHW#VXFFHV#WRHJHSDVW#RS
GH#RQGHU]RHNVORFDWLH#5R]HQEXUJ1#'LW#RQGHU]RHN#KHHIW#JHOHLG#WRW#HHQ#EHRRUGHOLQJ#YDQ#GH#HFRORJL0
VFKH#ULVLFR¶V/# LQVFKDWWLQJ#YDQ#KHW#QDWXXUOLMN#DIEUDDNSRWHQWLHHO#HQ#GH#PRJHOLMNKHGHQ#YRRU#JHVWLPX0
OHHUGH#ELRUHVWDXUDWLH1#*HEOHNHQ#LV#GDW#RS#GH#HUQVWLJ#YHURQWUHLQLJGH#EDJJHUVSHFLHORFDWLH#QDXZHOLMNV
VSUDNH#LV#YDQ#HFRORJLVFKH#ULVLFR¶V1#'LW#LV#KHW#JHYROJ#YDQ#KHW#IHLW#GDW#GH#YHURQWUHLQLJLQJHQ#VWHUN#JH0
ERQGHQ# ]LMQ# HQ# QDXZHOLMNV# EHVFKLNEDDU# YRRU# KHW# ERGHPHFRV\VWHHP1#1DWXXUOLMNH# ELRORJLVFKH# DI0
EUDDN#RS#GH#ORFDWLH#LV#PLQLPDDO#HQ#NDQ#QLHW#HIIHFWLHI#ZRUGHQ#JHVWLPXOHHUG#GRRU#PLGGHO#YDQ# LQ0VLWX
ELRUHVWDXUDWLH# RI# ODQGIDUPLQJ1# +HW# RQGHU]RHN# ZLMVW# XLW# GDW# NRVWEDUH# VDQHULQJVPDDWUHJHOHQ# QLHW
QRRG]DNHOLMN#]LMQ1#=RQGHU#LQJULMSHQGH#PDDWUHJHOHQ#NDQ#RS#GH#ORFDWLH#HHQ#JURHQH#LQULFKWLQJ#ZRUGHQ
JHUHDOLVHHUG/#GLH#RYHULJHQV#JRHG#DDQVOXLW#ELM#GH#QDWXXUOLMNH#RQWZLNNHOLQJHQ#GLH#UHHGV#RS#GH#EUDDN0
OLJJHQGH#ORFDWLH#KHEEHQ#SODDWVJHYRQGHQ1#'H#HLQGJHEUXLNHUV/#PHW#QDPH#KHW#*HPHHQWHOLMN#+DYHQ0
EHGULMI# 5RWWHUGDP/# HQ# GH# EHYRHJGH# JH]DJHQ# LQ# GH# UHJLR/# '&05# 0LOLHXGLHQVW# 5LMQPRQG# HQ
*HPHHQWHZHUNHQ#5RWWHUGDP/#]LMQ#HQWKRXVLDVW#RYHU#GH#UHVXOWDWHQ#YDQ#KHW#RQGHU]RHN1#6WLPXOHULQJ
YDQ#JURHQH#LQULFKWLQJ#YDQ#EDJJHUVSHFLHORFDWLHV#]DO#ELMGUDJHQ#DDQ#YHUEHWHULQJ#YDQ#GH#OHHIEDDUKHLG
LQ#GH#UHJLR1
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*UHHQ#UHGHYHORSPHQW#DQG#H[WHQVLYH#PDQDJHPHQW#RI#SROOXWHG#GUHGJLQJ#VOXGJH

,Q# WKH#SDVW#GHFDGHV#PDQ\#DUHDV# LQ# WKH#1HWKHUODQGV#ZHUH# UDLVHG#ZLWK#SROOXWHG#GUHGJLQJ# VOXGJH1
7KHVH#VLWHV#ZHUH#JLYHQ#VHYHUDO#IXQFWLRQV/#IRU#H[DPSOH/#WKH\#ZHUH#XVHG#DV#LQGXVWULDO#DUHD/#UHVLGHQ0
WLDO#EXLOGLQJ#DUHD#RU#DJULFXOWXUDO#DUHD1#7KH#SRVVLELOLWLHV#IRU#JUHHQ#UHGHYHORSPHQW#RI#WKHVH#VLWHV#ZHUH
KDUGO\#H[SORUHG1#6WDJQDWLRQ#RI#JUHHQ#UHGHYHORSPHQW#RIWHQ#RFFXUUHG/#EHFDXVH#H[SHQVLYH#UHPHGLD0
WLRQ#PHDVXUHV#KDG#WR#EH#WDNHQ#DV#D#FRQVHTXHQFH#RI#WKH#'XWFK#6RLO#3URWHFWLRQ#$FW1

7KURXJK# WKLV#SURMHFW#ZH#ZDQW# WR#SURPRWH# WKH#JUHHQ# UHGHYHORSPHQW#RI#GUHGJLQJ# VOXGJH# VLWHV#E\
SURYLGLQJ# LQVLJKW# LQ# WKH#HFRORJLFDO#SRWHQWLDOV#RI# WKHVH#VLWHV1#7KH#SURMHFW# LV#DOVR#DLPHG#DW# WKH# LP0
SURYHPHQW#RI#WKH#TXDOLW\#RI#WKH#GUHGJLQJ#VOXGJH#E\#PHDQV#RI#JUHHQ#UHGHYHORSPHQW1

7KH#SURMHFW#LV#EXLOW#RQ#WKHVH#WKUHH#SLOODUV=

41# *OREDO#GHSLFWLRQ#RI#WKH#HFRV\VWHP#SUHVHQW#RQ#GUHGJLQJ#VOXGJH#VLWHV#DQG#GHSLFWLRQ#RI#WKH#HFR0
ORJLFDO#ULVNV/#WRJHWKHU#ZLWK#WKH#GHYHORSPHQW#RI#D#PHDVXULQJ#PHWKRG#IRU#WKLV1#,QLWLDOO\#WKH#VWXG\
LV#SHUIRUPHG#RQ#D#SLORW#ORFDWLRQ1

51# &KDUDFWHULVDWLRQ#RI#WKH#SRVVLELOLWLHV#IRU#ELRGHJUDGDWLRQ#DQG#JUHHQ#UHGHYHORSPHQW##RI#GUHGJLQJ
VOXGJH#VLWHV#E\#PHDQV#RI#UHWURVSHFWLYH#UHVHDUFK1

61# 7UDQVODWLRQ#RI#FROOHFWHG#GDWD#LQWR#FRQFUHWH#IRUPV#IRU#UHGHYHORSPHQW##DQG#PDQDJHPHQW1

7KH#SLOODUV#DUH#HODERUDWHG#LQ#WKUHH#SKDVHV1#3KDVH#4/#FKDUDFWHULVDWLRQ#RI#WKH#SLORW#ORFDWLRQ#³7ULDQJOH
5R]HQEXUJ´# +ORFDWHG# LQ# WKH# UHJLRQ#RI# WKH#SRUW#RI#5RWWHUGDP,#DQG# WKH#SUHSDUDWLRQ#RI#D# UHGHYHORS0
PHQW#SODQ/#ZDV#FRPSOHWHG#VXFFHVVIXOO\1#$OO#IRUPXODWHG#REMHFWLYHV#ZHUH#PHW1#$#PHWKRG#ZDV#GHYHO0
RSHG# IRU# WKH# GHSLFWLRQ# RI# HFRORJLFDO# ULVNV/# IRU# WKH# GHWHUPLQDWLRQ# RI# WKH# YDOXH# RI# WKH# SUHVHQW
HFRV\VWHP#DQG# IRU# WKH#SRVVLELOLWLHV#RI#ELRORJLFDO# UHPHGLDWLRQ1#7KLV#PHWKRG#ZDV#DSSOLHG#VXFFHVV0
IXOO\#WR#WKH#UHVHDUFK#VLWH#5R]HQEXUJ1#7KLV#VWXG\#KDV#OHG#WR#DQ#HYDOXDWLRQ#RI#WKH#HFRORJLFDO#ULVNV/#DQ
DVVHVVPHQW#RI#WKH#SRWHQWLDOV# IRU#QDWXUDO#ELRGHJUDGDWLRQ#DQG# WKH#SRVVLELOLWLHV# IRU#VWLPXODWHG#ELRUH0
VWRUDWLRQ1#2Q# WKH# VHYHUHO\# SROOXWHG# GUHGJLQJ# VOXGJH# ORFDWLRQ# KDUGO\# DQ\# HFRORJLFDO# ULVNV# ZHUH
IRXQG1#7KLV#LV#D#UHVXOW#RI#WKH#IDFW#WKDW#WKH#SROOXWDQWV#DUH#VWURQJO\#ERXQG#WR#WKH#VOXGJH#DQG#DUH#KDUGO\
DYDLODEOH# IRU# WKH# VRLO# HFRV\VWHP1#1DWXUDO# ELRGHJUDGDWLRQ# RQ# WKH# VLWH# LV#PLQLPDO# DQG# FDQQRW# EH
VWLPXODWHG#HIIHFWLYHO\#E\#PHDQV#RI# LQ0VLWX#ELRUHVWRUDWLRQ#RU# ODQGIDUPLQJ1#7KH#VWXG\#VKRZV# WKDW#H[0
SHQVLYH# UHPHGLDWLRQ#PHDVXUHV#DUH#QRW#QHFHVVDU\1#*UHHQ# UHGHYHORSPHQW#FDQ#EH# UHDOLVHG#DW# WKH
VLWH#ZLWKRXW# IDU0UHDFKLQJ#PHDVXUHV1#7KLV# UHGHYHORSPHQW# SHUIHFWO\#PDWFKHV# WKH# QDWXUDO# GHYHORS0
PHQWV/#ZKLFK#DOUHDG\# WRRN#SODFH#DW# WKH#YDFDQW#VLWH1#7KH#HQG0XVHUV/#HVSHFLDOO\#3RUW#RI#5RWWHUGDP
+*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP,/#DQG#WKH#FRPSHWHQW#DXWKRULWLHV#LQ#WKH#UHJLRQ/#'&05#(QYL0
URQPHQWDO#3URWHFWLRQ#$JHQF\#5LMQPRQG#+'&05#0LOLHXGLHQVW#5LMQPRQG,#DQG#3XEOLF#:RUNV#5RWWHU0
GDP# +*HPHHQWHZHUNHQ#5RWWHUGDP,/#DUH#HQWKXVLDVWLF#DERXW# WKH#VWXG\# UHVXOWV1#6WLPXODWLRQ#RI# WKH
JUHHQ#UHGHYHORSPHQW#RI#GUHGJLQJ#VOXGJH# ORFDWLRQV#ZLOO#FRQWULEXWH# WR# WKH# LPSURYHPHQW#RI# WKH# OLYH0
DEOHQHVV#RI#WKH#UHJLRQ1
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414# $FKWHUJURQGLQIRUPDWLH#HQ#SUREOHHPVWHOOLQJ

,Q#1HGHUODQG#]LMQ# LQ#GH#DIJHORSHQ#GHFHQQLD#RS#YHHO#SODDWVHQ#JHELHGHQ#RSJHKRRJG#PHW#EDJJHU0
VSHFLH1#'H]H#EDJJHUVSHFLH#NZDP#YULM#ELM#RQGHUKRXGVZHUN]DDPKHGHQ#DDQ#ULYLHUHQ#HQ#NDQDOHQ1#'H
EDJJHUVSHFLH#ZHUG#YHHODO#LQ#GH#GLUHFWH#QDELMKHLG#YDQ#KHW#ZDWHU#JHVWRUW1#(HQ#JRHG#YRRUEHHOG#KLHU0
YDQ#]LMQ#GH#YHOH#EDJJHUVSHFLHORFDWLHV# LQ#GH#5LMQPRQG0UHJLR1#'H# �EDJJHUVSHFLHORVZDOOHQ�#NUHJHQ
QDGDW#]H#RQWZDWHUG#HQ#JHULMSW#ZDUHQ#YHUVFKLOOHQGH# IXQFWLHV1# ,Q#ELMYRRUEHHOG#KHW#%RWOHNJHELHG#HQ
(XURSRRUW#]LMQ#GH#ORFDWLHV#RS#JURWH#VFKDDO#DOV#LQGXVWULHWHUUHLQHQ#LQJHULFKW1#'H#PHHU# ODQGHOLMN#JHOH0
JHQ# ORVZDOOHQ#NUHJHQ#HHQ# ODQGERXZIXQFWLH1#'DDUQDDVW#]LMQ#HU#ZRRQZLMNHQ#HQ#VQHOZHJHQ#DDQJH0
OHJG#RS#EDJJHUVSHFLH#VWRUWSODDWVHQ1

'H#YULMNRPHQGH#EDJJHU#ZDV/#DIKDQNHOLMN#YDQ#GH#KHUNRPVW/# LQ#GH#PHHVWH#JHYDOOHQ#VWHUN#YHURQWUHL0
QLJG#PHW#]ZDUH#PHWDOHQ/#3$.�V/#PLQHUDOH#ROLH#HQ#SHVWLFLGHQ1#'LW#EHVHI#ZHUG#LQ#GH#ORRS#YDQ#GH#MD0
UHQ#WDFKWLJ#PHW#KHW#YDQ#NUDFKW#ZRUGHQ#YDQ#GH# ,QWHULPZHW#%RGHPVDQHULQJ# ODQJ]DPHUKDQG#VWHHGV
GXLGHOLMNHU#GRRUGDW#RS#JURWH#VFKDDO# LQYHQWDULVHUHQGH#VWXGLHV#ZHUGHQ#XLWJHYRHUG#QDDU#GH#NZDOLWHLW
HQ#ULVLFR�V#YDQ#GH#YHURQWUHLQLJLQJHQ1#'LW#UHVXOWHHUGH#LQ#HHQ#DDQWDO#JHYDOOHQ#LQ#VDQHULQJHQ1#(HQ#EH0
NHQG# YRRUEHHOG#KLHUYDQ# LV# GH# QRJ# RQODQJV# +4<<;04<<<,#XLWJHYRHUGH# VDQHULQJ# YDQ# GH#ZRRQZLMN
6WHHQGLMNSROGHU# LQ#0DDVVOXLV1#1D# MDUHQ#YDQ#RQGHU]RHN#HQ#YRRUEHUHLGLQJ#ZHUG# LQ#RSGUDFKW#YDQ#GH
SURYLQFLH#=XLG0+ROODQG#HQ#KHW#PLQLVWHULH#YDQ#9520#GH#ERGHP# LQ#GH#ZRRQZLMN#DIJHGHNW#PHW#HHQ
VFKRQH#ODDJ#JURQG#+]RJHQDDPGH#,%&0PDDWUHJHO,1

'RRU#GH#YHOH#ERGHPRQGHU]RHNHQ#GLH# LQ#GH# ORRS#YDQ#GH# MDUHQ# WDFKWLJ#HQ#QHJHQWLJ#RS#YRRUPDOLJH
EDJJHUVSHFLHVWRUWSODDWVHQ# ]LMQ# XLWJHYRHUG# RQWVWRQG# HHQ# VWHHGV# EHWHU# LQ]LFKW# LQ# KHW# YHURQWUHLQL0
JLQJVEHHOG#YDQ#GH]H#ORFDWLHV#+DDUG#HQ#PDWH#YDQ#GH#YHURQWUHLQLJLQJHQ,1#'DDUQDDVW#ZHUG/#YHHODO#RS
JURQG#YDQ#GH#:HW#ERGHPEHVFKHUPLQJ/#RQGHU]RHN#YHUULFKW#QDDU##GH#ULVLFR�V#YRRU#GH#YRONVJH]RQG0
KHLG#HQ#GH#YHUVSUHLGLQJVULVLFR�V#YLD#KHW#JURQGZDWHU1#2S#UHJLRQDOH#VFKDDO#NRQ#RS#EDVLV#YDQ#KLVWR0
ULVFK#RQGHU]RHN#+KHUNRPVW#YDQ#GH#EDJJHUVSHFLH,#VWHHGV#EHWHU#GH#NZDOLWHLW#YDQ#GH#EDJJHU#ZRUGHQ
LQJHVFKDW1# ,Q#KHW#5LMQPRQGJHELHG#]LMQ#GH# MRQJVWH#EDJJHUVSHFLHORFDWLHV#ELMYRRUEHHOG#]DQGLJHU#HQ
VFKRQHU#GDQ#GH#PHHU#RRVWHOLMN#JHOHJHQ#ORFDWLHV#ZDDU#YHHODO#EDJJHU#LV#JHEUXLNW#XLW#GH#1LHXZH#:D0
WHUZHJ#QDELM#5RWWHUGDP1#+HW#YHURQWUHLQLJLQJVEHHOG#HQ#GH#ULVLFR�V#YDQ#GH#YRRUNRPHQGH#YHURQWUHL0
QLJLQJHQ# NRQGHQ# EHWHU# ZRUGHQ# JHW\SHHUG1# 'LW# UHVXOWHHUGH# LQ# =XLG0+ROODQG# LQ# HHQ# VSHFLILHNH
RQGHU]RHNVDDQSDN#HQ#ERGHPVDQHULQJVEHOHLG#YRRU#EDJJHUVSHFLHORFDWLHV1

%LM#KHW# LQ#EHHOG#EUHQJHQ#YDQ#GH#NZDOLWHLW#HQ#GDDUXLW#YRRUWYORHLHQGH#ULVLFR�V#YRRU#YRONVJH]RQGKHLG
HQ#PLOLHX# YDQ# EDJJHUVSHFLHORFDWLHV#ZHUGHQ# HQ#ZRUGHQ# GH# FRQYHQWLRQHOH# RQGHU]RHNVPHWKRGHQ
JHYROJG#]RDOV#RS#�QRUPDOH�#:HW#ERGHPEHVFKHUPLQJVORFDWLHV1#+HW# LQ#EHHOG#EUHQJHQ#YDQ#GH#HFR0
ORJLVFKH#ULVLFR�V#VSHHOW#ELM#GH]H#RQGHU]RHNVDDQSDN#HHQ#RQGHUJHVFKLNWH#URO1#,Q#GH#PHHVWH#JHYDOOHQ
LV#GLW#RRN#QLHW#QRRG]DNHOLMN#RPGDW#GH#ORFDWLHV#ZRUGHQ#LQJHULFKW#DOV#LQGXVWULHWHUUHLQ#RI#ZRRQJHELHG1
'H#VDQHULQJVPDDWUHJHO#EHVWDDW# LQ#GLH#JHYDOOHQ#XLW#KHW#DDQEUHQJHQ#YDQ#HHQ# �OHHIODDJ�#ZDDUGRRU
GLUHFW#FRQWDFW#PHW#GH#YHURQWUHLQLJGH#EDJJHU#ZRUGW#ZHJJHQRPHQ1

'DDUQDDVW# EOLMNHQ# YHURQWUHLQLJLQJHQ# LQ# GH# JHULMSWH# EDJJHUVSHFLH# ]LFK# QLHW# RI# QDXZHOLMNV# YLD# KHW
JURQGZDWHU#QDDU#GH#RPJHYLQJ# WH# YHUVSUHLGHQ1#([WUD#PDDWUHJHOHQ# YRRU#KHW# YRRUNRPHQ# YDQ# YHU0
VSUHLGLQJ#]LMQ#GDQ#RRN#LQ#GH#PHHVWH#JHYDOOHQ#QLHW#QRRG]DNHOLMN1
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%LM#KHW#JURHQ# LQULFKWHQ# YDQ# YRRUPDOLJH#EDJJHUVSHFLHORFDWLHV# VSHOHQ#GH#HFRORJLVFKH# ULVLFR�V#QD0
GUXNNHOLMN#ZHO#HHQ#URO1#%LM#HHQ#JURHQH# LQULFKWLQJ# LV#KHW#YHHODO#QLHW#PRJHOLMN#RI#ZHQVHOLMN#GH# ORFDWLH
PHW#HHQ#VFKRQH#JURQGODDJ#DI#WH#GHNNHQ1#'H]H#LQJUHHS#LV#NRVWEDDU#HQ#KHW#JHEUXLN#JHQHUHHUW#JHHQ
NDSLWDDO#+]RDOV#ELMYRRUEHHOG#HHQ#LQGXVWULHWHUUHLQ#RI#ZRRQJHELHG/#GRRU#GH#XLWJLIWH#YDQ#NDYHOV#RI#YHU0
NRRS#YDQ#ZRQLQJHQ,1#'DDUQDDVW# LV#KHW#YDQXLW# LQULFKWLQJVRRJSXQW#QLHW#ZHQVHOLMN#RP#GH#EHVWDDQGH
ORFDWLH#RS#WH#KRJHQ1#+HW#JURHQ#LQULFKWHQ#YDQ#YRRUPDOLJH#EDJJHUVSHFLHORFDWLHV#GLH#HUQVWLJ#]LMQ#YHU0
RQWUHLQLJG#GLHQW#RS#JURQG#YDQ#GH#:HW#ERGHPEHVFKHUPLQJ#JHSDDUG#WH#JDDQ#PHW#HHQ#VDQHULQJ1

&RQIRUP#JDQJEDUH#EHRRUGHOLQJVPHWKRGH#ZRUGHQ#HFRORJLVFKH#ULVLFR¶V#EHSDDOG#PHW#EHKXOS#YDQ#GH
686#PHWKRGLHN1#+LHUELM#ZRUGW#GH#YHURQWUHLQLJLQJVJUDDG#JHWRHWVW#DDQ#GH###+&830ZDDUGH/#GH#ZDDU0
GH#ZDDUELM#83(#YDQ#GH#VRRUWHQ#JHHQ#PHHWEDUH#JHYROJHQ##RQGHUYLQGHQ#YDQ#GH#DDQZH]LJH#YHURQW0
UHLQLJLQJHQ1#'H]H#PHWKRGH# OHYHUW# LQ#GH#PHHVWH#JHYDOOHQ#HHQ#XLWNRPVW#RS#ZDDUELM#VSUDNH# LV#YDQ
HHQ#SRWHQWLHHO#HFRORJLVFK#ULVLFR1#'H]H#XLWNRPVW#EHOHPPHUW#YHUYROJHQV#GH#YRRUJHQRPHQ#LQULFKWLQJ
RPGDW#GH#VDQHULQJVPDDWUHJHOHQ#GDQ#XLWPRQGHQ#LQ#HHQ#NRVWEDUH#RQWJUDYLQJV0#RI#LVRODWLHYDULDQW1

+HW#JHYROJ#LV#GDW#GH]H#ORFDWLHV#EUDDN#EOLMYHQ#OLJJHQ#RI#GDW#HHQ#DQGHUH#LQULFKWLQJ#ZRUGW#JHNR]HQ1

9DQXLW#SODQRORJLVFK0#RI#PLOLHX0RRJSXQW#LV#HU#HHQ#WRHQHPHQGH#EHKRHIWH#RP#GH]H#ORFDWLHV#JURHQ# LQ
WH#ULFKWHQ1#9RRUEHHOGHQ#]LMQ#JURHQH#UHFUHDWLHJHELHGHQ/#EXIIHUV#YRRU#QDWXXUJHELHGHQ#RI#YRUPHQ#YDQ
HQHUJLHWHHOW#PHW#HHQ#H[WHQVLHYH#YRUP#YDQ#EHKHHU1#2S#EDVLV#YDQ#%HYHU#PDJ#LQ#KHW#JHYDO#YDQ#ODQ0
GHOLMN#JHELHG#RI#JURHQH#LQULFKWLQJ#PDDWZHUN#JHOHYHUG#ZRUGHQ#RP#GH#HFRORJLVFKH#ULVLFR¶V#LQ#NDDUW#WH
EUHQJHQ1#'RRU#QX#HHQ#ORFDWLHVSHFLILHNH#HFRORJLVFKH#ULVLFREHRRUGHOLQJ#WH#NRSSHOHQ#DDQ#LQULFKWLQJV0
YDULDQWHQ#GLH#OHLGHQ#WRW#ULVLFRUHGXFWLH#NDQ#ZHOOLFKW#YRRU#GH]H#ORFDWLHV#HHQ#JHVFKLNWH#RSORVVLQJ#ZRU0
GHQ# JHYRQGHQ# GLH# UHFKW# GRHW# DDQ# JURHQH# LQULFKWLQJ# HQ# GLH# SDVW# ELQQHQ# GH# NDGHUV# YDQ# KHW
ERGHPVDQHULQJVEHOHLG1

(HQ#EHODQJULMN#XLWJDQJVSXQW#ELM#GLW#SURMHFW#YRUPW#GH#DDQQDPH#GDW#EDJJHUVSHFLHORFDWLHV#YDQDI#KHW
PRPHQW#YDQ#DDQEUHQJHQ#HHQ#RQWZLNNHOLQJ#GRRUPDNHQ#+DOV#JHYROJ#YDQ#ULMSLQJ,#GLH#YDQ# LQYORHG# LV
RS#GH#PLOLHXFKHPLVFKH#NZDOLWHLW#YDQ#GH#VSHFLH#+DIEUDDN/#XLWORJLQJ#HQ#YDVWOHJJLQJ#YDQ#YHURQWUHLQL0
JLQJHQ,# HQ# RS# GH# HFRORJLH# YDQ# GH# ORFDWLH1#:DQQHHU# LQ]LFKW# RQWVWDDW# LQ# GH# VWXUHQGH# SURFHVVHQ
DFKWHU#GH]H#RQWZLNNHOLQJ#NXQQHQ#HFRORJLVFKH#SRWHQWLHV#ZRUGHQ#YHUVWHUNW#GRRU#JHULFKWH#LQULFKWLQJV0
RI#EHKHHUVPDDWUHJHOHQ1

+HW#SURMHFW#ULFKW#]LFK#RS#5#WRHSDVVLQJHQ=

,Q#HHUVWH# LQVWDQWLH#ULFKWHQ#ZH#RQV# LQ#GLW#RQGHU]RHN#RS#YRRUPDOLJH#EDJJHUVSHFLHORFDWLHV1#'H]H# OR0
FDWLHV# ]LMQ# YHHODO# WLHQWDOOHQ# MDUHQ# JHOHGHQ# RSJHKRRJG#PHW# EDJJHUVSHFLH# HQ# GH# VSHFLH# LV# LQ# GH
PHHVWH#JHYDOOHQ#YROOHGLJ#JHULMSW1#9RRU#GH]H# ORFDWLHV#ZRUGW#GH#JURHQH# LQULFKWLQJ#DOV#VDQHULQJVYDUL0
DQW# RQGHU]RFKW# GRRU# LQ]LFKW# WH# YHUVFKDIIHQ# LQ# GH# HFRORJLVFKH# SRWHQWLHV1# 'DDUQDDVW# ]DO# LQ# HHQ
WZHHGH#IDVH#YDQ#KHW#RQGHU]RHN#GH#ZDDUGH#YDQ#GH#VDQHULQJVPHWKRGH#YRRU#UHFHQW#DDQJHOHJGH/#RI
QLHXZ#DDQ# WH# OHJJHQ#EDJJHUVSHFLH0ORFDWLHV#ZRUGHQ#JHsYDOXHHUG#RP#HYHQWXHOH# LQULFKWLQJ#HQ#EH0
KHHU#RS#QLHXZH#EDJJHU0VSHFLHVWRUWHQ#WH#ULFKWHQ#RS#YHUEHWHULQJ#YDQ#NZDOLWHLW#YDQ#GH#VSHFLH1

+HW#*HPHHQWHOLMN#+DYHQEHGULMI#YDQ#5RWWHUGDP#KHHIW#YHOH#EDJJHUVSHFLHORFDWLHV#LQ#HLJHQGRP#ZDDU
HHQ#JURHQH#LQULFKWLQJ#PRJHOLMN#HQ#YDDN#RRN#JHZHQVW#LV1#2P#GH#PRJHOLMNKHGHQ#YRRU#JURHQH#LQULFK0
WLQJ#WH#RQGHU]RHNHQ#LV#LQ#GH#HHUVWH#IDVH#YDQ#KHW#RQGHU]RHN#HHQ#SLORWRQGHU]RHN#XLWJHYRHUG#RS#HHQ
ORFDWLH#QDELM#5R]HQEXUJ1#2S#GH]H# ORFDWLH# LV#KHW#DDQZH]LJH#HFRV\VWHHP# LQ#NDDUW#JHEUDFKW1#'DDU0
QDDVW# LV#HHQ#PHHWPHWKRGH#RQWZLNNHOG#RP# LQ]LFKW# WH#NULMJHQ# LQ#GH#PRJHOLMNKHGHQ#YRRU#JURHQH# LQ0
ULFKWLQJ#RS#EDJJHUVSHFLHORFDWLHV1
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(HQ#JURHQH# LQULFKWLQJ#YDQ#GH]H# ORFDWLHV#SDVW#ELQQHQ#GH#RSORVVLQJVLQULFKWLQJHQ#YDQ#KHW#%HVWDDQG
5RWWHUGDPV#*HELHG#+%5*,# LQ#KHW#NDGHU#YDQ#KHW#SURMHFW#0DLQSRUWRQWZLNNHOLQJ#5RWWHUGDP1#%LQQHQ
KHW#%5*#ZRUGHQ#HQHU]LMGV#GH#PRJHOLMNKHGHQ#RQGHU]RFKW#YDQ#PD[LPDOH#EHQXWWLQJ#YDQ#KHW#JHELHG
GRRU#PLGGHO#YDQ#+KHU,LQULFKWLQJ#HQ#UHYLWDOLVHULQJ#YDQ#KHW#EHVWDDQG#KDYHQ0#HQ# LQGXVWULHJHELHG1#$Q0
GHU]LMGV#ZRUGW#JHWUDFKW#RSORVVLQJHQ#DDQ# WH#GUDJHQ#RP#GH# OHHIEDDUKHLG# WH#YHUEHWHUHQ1#$OV#RQGHU0
GHHO# KLHUYDQ# LV# GH# HFRORJLVFKH# GRHOVWHOOLQJ# YDQ# KHW# +DYHQEHGULMI# HURS# JHULFKW# HHQ# JURHQH
GRRUDGHULQJ#YDQ#KHW#KDYHQ0JHELHG#WH#UHDOLVHUHQ#GRRU#PHHU#JHELHGHQ#HHQ#EHVWHPPLQJ#DOV#QDWXXU0
RQWZLNNHOLQJV0JHELHG#WH#JHYHQ#+ILJXXU#4,1

)LJ1#41 0HHU#JURHQ#LQ#KHW#KDYHQJHELHG1

415# 'RHOVWHOOLQJ

'H#GRHOVWHOOLQJ#YDQ#KHW#SURMHFW#LV#RP#YDQXLW#GH#KHHUVHQGH#HFRORJLVFKH#VLWXDWLH#RS#HHQ#EDJJHUVSH0
FLHORFDWLH# LQ#FRPELQDWLH#PHW#KHW#RQWZLNNHOLQJVVWDGLXP#ZDDULQ#GH# ORFDWLH#]LFK#YDQDI#KHW#PRPHQW
YDQ#RSVSXLWHQ#EHYLQGW/#GH#PHHVW#RSWLPDOH#JURHQH# LQULFKWLQJVYRUPHQ#HQ#KHW#ELMSDVVHQGH#EHKHHU
DDQ#WH#JHYHQ1#0HW#RSWLPDDO#ZRUGW# LQ#GLW#YHUEDQG#GLH# LQULFKWLQJ#EHGRHOG#GLH#GH#HFRORJLVFKH#SRWHQ0
WLHV#YDQ#GH# ORFDWLH#EHQXW#RS#HHQ#PLOLHXK\JLsQLVFK#HQ#NRVWHQWHFKQLVFK#YHUDQWZRRUGH#PDQLHU1# ,Q0
GLHQ#PRJHOLMN# GLHQW# GH# JURHQH# LQULFKWLQJVYRUP# WHYHQV# ELM# WH# GUDJHQ# DDQ# GH# YHUEHWHULQJ# YDQ# GH
NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH1

+HW#SURMHFW#NHQW#HHQ#GULHWDO#SLMOHUV=
41# 'H#PHWKRGH#YRRU#KHW#JOREDDO#LQ#EHHOG#EUHQJHQ#YDQ#KHW#DDQZH]LJH#HFRV\VWHHP#RS#EDJJHUVSH0

FLHORFDWLHV/#KHW# LQ#EHHOG#EUHQJHQ#YDQ#GH#HFRORJLVFKH#ULVLFR¶V/#HQ#PRJHOLMNH#ELRORJLVFKH#VDQH0
ULQJVRSWLHV1#'RRU#JHEUXLN# WH#PDNHQ#YDQ#EHVWDDQGH#PHHWPHWKRGHQ#HQ#FRPELQDWLH#YDQ#GH]H
PHWKRGHQ#ZRUGHQ#EDJJHUVSHFLHORFDWLHV#JHNDUDNWHULVHHUG#RS#KHW#JHELHG#YDQ#GH#FKHPLH#+YHU0
RQWUHLQLJLQJVVLWXDWLH,/#HFRORJLVFKH#ULVLFR�V#+75,$'(,/#ELRORJLVFKH#DIEUDDNSRWHQWLH#+EDWFKSURH0
YHQ,/#XLWORRJEDDUKHLG# YDQ# YHURQWUHLQLJLQJHQ# +XLWORRJSURHYHQ,# HQ#PRJHOLMNKHGHQ# YRRU# JURHQH
RQWZLNNHOLQJ1#7LMGHQV#KHW#RQGHU]RHN#ZRUGW#GH#XLWJHEUHLGH#PHHWPHWKRGH#LQ#HHUVWH# LQVWDQWLH#RS
HHQ#SLORWORFDWLH# WRHJHSDVW1#$DQ#GH#KDQG#YDQ#GH#XLWNRPVWHQ#]XOOHQ#GH#YHUVFKLOOHQGH#PHHWPH0
WKRGHQ#ZRUGHQ#EHRRUGHHOG#HQ#]DO#KHW#WRWDOH#PHHWSURJUDPPD#ZRUGHQ#JHRSWLPDOLVHHUG
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51# .DUDNWHULVHUHQ#YDQ#GH#PRJHOLMNKHGHQ#YRRU#ELRGHJUDGDWLH#HQ#JURHQH#LQULFKWLQJ#YDQ#EDJJHUVSH0
FLHORFDWLHV#GRRU#PLGGHO#YDQ#UHWURVSHFWLHI#RQGHU]RHN1#'RRU#PHHUGHUH# ORFDWLHV/#GLH#]LFK# LQ#YHU0
VFKLOOHQGH#RQWZLNNHOLQJVVWDGLD#EHYLQGHQ/#ELM#KHW#RQGHU]RHN#WH#EHWUHNNHQ#NDQ#KHW#ODQJH#WHUPLMQ
JHGUDJ#YDQ#YHURQWUHLQLJLQJHQ#HQ#HFRORJLVFKH#RQWZLNNHOLQJ#ZRUGHQ#YDVWJHVWHOG#DOV#IXQFWLH#YDQ
W\SH# YHURQWUHLQLJLQJ/#EHKHHU#HQ# WLMG1#0HW#GH]H# NHQQLV# NXQQHQ# YHUYROJHQV# GH#PRJHOLMNKHGHQ
YRRU#NZDOLWHLWVYHUEHWHULQJ#YDQ#VSHFLH#HQ#JURHQH# LQULFKWLQJ#YDQ#EDJJHUVSHFLHORFDWLHV#ZRUGHQ
JHNDUDNWHULVHHUG1

61# 9HUWDOLQJ# LQ#FRQFUHWH# LQULFKWLQJV0#HQ#EHKHHUVYRUPHQ1#:DQQHHU# LQ]LFKW#EHVWDDW# LQ#KHW#JHGUDJ
YDQ#YHURQWUHLQLJLQJHQ#NDQ#GRRU#PLGGHO#YDQ#LQULFKWLQJV0#HQ#EHKHHUVPDDWUHJHOHQ#GLW#JHGUDJ#JH0
VWXXUG#ZRUGHQ#]RGDQLJ#GDW#HQHU]LMGV#GH#PLOLHXFKHPLVFKH#NZDOLWHLW#YDQ#GH#VSHFLH#YHUEHWHUW#HQ
HFRORJLVFKH# ULVLFR�V#]RYHHO#PRJHOLMN#ZRUGHQ# YRRUNRPHQ#RI#ZHJJHQRPHQ#HQ#DQGHU]LMGV#HHQ
YHUEHWHULQJ#YDQ#QDWXXUZDDUGHQ#ZRUGW#JHUHDOLVHHUG1

416# &RQVRUWLXPVDPHQVWHOOLQJ

+HW#FRQVRUWLXP#GDW#YRRU#GLW#SURMHFW#LV#JHYRUPG#EHVWDDW#XLW=
0# DGYLHVEXUHDX= 5R\DO#+DVNRQLQJ#+YRRUKHHQ=#,:$&2,#+SHQYRHUGHU,>
0# DGYLHVEXUHDX= %LRFOHDU#%9>
0# HLQGJHEUXLNHU= *HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP#+*+5,>
0# HLQGJHEUXLNHU= 5LMNVZDWHUVWDDW/#'LUHFWLH#=XLG0+ROODQG>
0# HLQGJHEUXLNHU= '&05#0LOLHXGLHQVW#5LMQPRQG1

417# 2SERXZ#UDSSRUW

,Q#KRRIGVWXN#5#ZRUGW#GH#DDQSDN#YDQ#KHW#RQGHU]RHN#XLWHHQJH]HW#HQ#ZRUGHQ#GH#XLWJHYRHUGH#ZHUN0
]DDPKHGHQ#RS#KRRIGOLMQHQ#EHVFKUHYHQ1#,Q#KRRIGVWXN#6#ZRUGHQ#GH#UHVXOWDWHQ#YDQ#VWDS#4/#NDUDNWHUL0
VDWLH#QXOVLWXDWLH#ZHHUJHJHYHQ1# ,Q#KRRIGVWXN# 7#ZRUGHQ#GH# UHVXOWDWHQ#YDQ#VWDS# 4#JHsYDOXHHUG1# ,Q
KRRIGVWXN#8#NRPHQ#GH#UHVXOWDWHQ#YDQ#GH#VWDSSHQ#5#WRW#HQ#PHW#8#DDQ#GH#RUGH#+EHSDOHQ#PRJHOLMNKH0
GHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU/#DIZHJLQJ#KHULQULFKWLQJ/#RQWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#SLORWOR0
FDWLH/#YRRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN,1#+RRIGVWXN#9#EHYDW#GH#FRQFOXVLH#WHQ#DDQ]LHQ#YDQ#KHW
KXLGLJH#RQGHU]RHN#HQ#LQ#KRRIGVWXN#:#ZRUGHQ#DDQEHYHOLQJHQ#YRRU#YHUYROJRQGHU]RHN#JHGDDQ1
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+22)'678.#5

$$13$.#21'(5=2(./#$&7,9,7(,7(1#23#+22)'/,-1(1

514# 2QGHU]RHNVRS]HW

+HW#RQGHU]RHN#ZRUGW# LQ#HHQ#GULHWDO#IDVHQ#XLWJHYRHUG1#)DVH#4#RPYDW#GH#NDUDNWHULVDWLH#YDQ#GH#QXO0
VLWXDWLH# HQ# GH# LQULFKWLQJ# YDQ# GH# SLORWORFDWLH#5R]HQEXUJ1# ,Q# GH]H# HHUVWH# IDVH# # ]LMQ# GH#PHWKRGHQ
ZDDUPHH#GH#NDUDNWHULVDWLH#YDQ#GH#ORFDWLH#ZRUGW#XLWJHYRHUG#JHWRHWVW#HQ#JHYDOLGHHUG1#9RRU#GH#SLORW0
ORFDWLH# LV#YHUYROJHQV#HHQ# LQULFKWLQJVSODQ#RSJHVWHOG#HQ#GH# ORFDWLH#ZRUGW# LQJHULFKW1#,Q# IDVH#5#]DO#UH0
WURVSHFWLHI#RQGHU]RHN#ZRUGHQ#XLWJHYRHUG1#'H#RQWZLNNHOGH##PHWKRGLHN#]DO#KLHUELM#WRHJHSDVW#ZRUGHQ
RS#HHQ#VHULH#KLVWRULVFKH#EDJJHUVSHFLHVWRUWSODDWVHQ#ZDDUELM#HHQ#YDULDWLH# LQ#RXGHUGRP/#VDPHQVWHO0
OLQJ#HQ#EHKHHU#YDQ#GH#VWRUW#ZRUGW#QDJHVWUHHIG1#'RHO#YDQ#GH]H# IDVH# LV#RP#GH#EHSDOHQGH# IDFWRUHQ
YRRU#GH#HFRORJLVFKH#RQWZLNNHOLQJ#HQ#YHUEHWHULQJ#YDQ#PLOLHXFKHPLVFKH#NZDOLWHLW#YDQ#EDJJHUVSHFLH
LQ#VWRUWHQ#WH#DFKWHUKDOHQ1#,Q#GH#GHUGH#IDVH#YDQ#KHW#RQGHU]RHN#]DO#RS#EDVLV#YDQ#GLW#RQGHU]RHN#HHQ
SUDNWLVFKH#ULFKWOLMQ#ZRUGHQ#RSJHVWHOG#YRRU# LQULFKWLQJ#HQ#EHKHHU#YDQ#+QLHXZH#HQ#RXGH,#EDJJHUVSH0
FLHVWRUWHQ1

9RRUOLJJHQG#HLQGUDSSRUW#EHYDW#GH#XLWJHYRHUGH#ZHUN]DDPKHGHQ#HQ#UHVXOWDWHQ#YDQ#IDVH#41#9RRU#ID0
VH#5#HQ#6# LV#HHQ#RQGHU]RHNVYRRUVWHO# LQJHGLHQG#HQ#JRHGJHNHXUG#GRRU#6.%1#8LWYRHULQJ#YDQ#GH]H
IDVHQ#LV#DIKDQNHOLMN#YDQ#GH#ILQDQFLsOH#VLWXDWLH#ELM#6.%1

'H#RQGHU]RHNVVWUDWHJLH#YDQ#IDVH#4#EHVWDDW#XLW#8#VWDSSHQ=
41# .DUDNWHULVDWLH#QXOVLWXDWLH#SLORWORFDWLH

0# +LVWRULVFK#RQGHU]RHN>
0# &KHPLVFKH#NDUDNWHULVDWLH>
0# 8LWORRJRQGHU]RHN>
0# %LRORJLVFKH#DIEUDDNSRWHQWLH#EHSDOHQ>
0# (FRORJLVFKH#ULVLFREHRRUGHOLQJ#YROJHQV#75,$'(#EHQDGHULQJ>
0# %HSDOHQ#HFRORJLVFKH#SRWHQWLH#YDQ#GH#ORFDWLHV1

51# 0RJHOLMNKHGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU
0# 6WLPXODWLH#ELRORJLVFKH#DIEUDDN>
0# 5DQGYRRUZDDUGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU1

61# $IZHJLQJ#KHULQULFKWLQJ1
71# 2QWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#HQ#LQULFKWLQJ#SLORWORFDWLH1
81# 9RRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN1

9RRU# HHQ# XLWJHEUHLGH# EHVFKULMYLQJ# YDQ# GH# GHHOUHVXOWDWHQ# YDQ# VWDS# 4# +NDUDNWHULVDWLH# QXOVLWXDWLH,
ZRUGW#YHUZH]HQ#QDDU#KHW#UDSSRUW#*URHQH#LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#YHURQWUHLQLJGH#EDJJHU0
VSHFLH/#UDSSRUWDJH#GHHOUHVXOWDDW#4#>5334@1

9RRU#HHQ#XLWJHEUHLGH#EHVFKULMYLQJ#YDQ#GH#GHHOUHVXOWDWHQ#YDQ#GH#VWDSSHQ#5#WRW#HQ#PHW#8#ZRUGW#YHU0
ZH]HQ#QDDU#KHW# UDSSRUW#*URHQH# LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU# RS# YHURQWUHLQLJGH# EDJJHUVSHFLH/
UDSSRUWDJH#GHHOUHVXOWDDW#5# >5334@1# ,Q#QDYROJHQGH#SDUDJUDIHQ#ZRUGHQ#GH#XLWJHYRHUGH#ZHUN]DDP0
KHGHQ#SHU#VWDS#HQ#RS#KRRIGOLMQHQ#ZHHUJHJHYHQ1

515# 6WDS#4=#.DUDNWHULVDWLH#QXOVLWXDWLH

+LVWRULVFK#RQGHU]RHN
9DQDI#KHW#PRPHQW#YDQ#RSEUHQJHQ#YDQ#GH#EDJJHUVSHFLH#WRW#KHGHQ#KHHIW#GH#SLORWORFDWLH#5R]HQEXUJ
EORRWJHVWDDQ# DDQ# GLYHUVH# LQYORHGHQ# GLH# +PRJHOLMN,# YDQ# LQYORHG# ]LMQ# JHZHHVW# RS# GH# YHURQWUHLQL0
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JLQJVVLWXDWLH#HQ#GH#HFRORJLVFKH#RQWZLNNHOLQJ#RS#GH#ORFDWLH1#'H]H#LQIRUPDWLH#ZRUGW#WLMGHQV#KHW#KLVWR0
ULVFK#RQGHU]RHN#YHU]DPHOG#PHW#DOV#GRHO=
41# +HW#PHHWSODQ#JHULFKW#RS#WH#VWHOOHQ1
51# 'H#UHVXOWDWHQ#YDQ#GH#GLYHUVH#PHWLQJHQ#WH#NXQQHQ#LQWHUSUHWHUHQ1

'H#YROJHQGH#DFWLHV#]LMQ#XLWJHYRHUG# WHQ#EHKRHYH#YDQ#KHW#KLVWRULVFK#RQGHU]RHN#YDQ#GH# µ'ULHKRHN
5R]HQEXUJ¶=
0# 'H#OLJJLQJ#YDQ#KHW#SURMHFWJHELHG#HQ#GH#DDQGXLGLQJ#YDQ#GH#SURMHFWJUHQ]HQ#+EDVLVNDDUW,#]LMQ#EH0

SDDOG#DDQ#GH#KDQG#YDQ#HHQ#WRSRJUDILVFKH#NDDUW#HQ#HHQ#GLJLWDOH#WHFKQLVFKH#WHNHQLQJ#+$XWR&DG,
YDQ#GH#QLHXZH#&DODQGYHUELQGLQJ#+5LMNVZDWHUVWDDW#'LUHFWLH#=XLG0+ROODQG#ZHUNW#DDQ#GH#QLHXZH
%ODQNHQEXUJWXQQHO#YRRU#DXWRYHUNHHU#RQGHU#KHW#&DODQGNDQDDO>#GH#EHWUHIIHQGH# ULMNVZHJ/#$48/
ORRSW# ODQJV#GH#SURMHFWORFDWLH# µ'ULHKRHN#5R]HQEXUJ¶#HQ#ZRUGW#YDQZHJH#GH#QLHXZH# WXQQHO#RP0
JHERXZG,1

0# 'H#DUFKLHYHQ#YDQ#5LMNVZDWHUVWDDW#'LUHFWLH#=XLG0+ROODQG/#'&05#HQ#,:$&2#]LMQ#JHUDDGSOHHJG
RP#+ERGHP,RQGHU]RHNVUDSSRUWHQ# WH#YHUNULMJHQ#GLH#EHWUHNNLQJ#KHEEHQ#RS#KHW#EHWUHIIHQGH#JH0
ELHG1#'H#:HW#0LOLHXEHKHHU# +:0,0DUFKLHYHQ#YDQ#GH#*HPHHQWH#5RWWHUGDP#HQ#GH#*HPHHQWH
5R]HQEXUJ#]LMQ#JH]LHQ#GH#JHULQJH#EHGULMIVDFWLYLWHLWHQ#LQ#KHW#SURMHFWJHELHG#QLHW#JHUDDGSOHHJG1

0# +HW#OXFKWIRWRDUFKLHI#HQ#WDQNDUFKLHI#YDQ#GH#'&05#WH#6FKLHGDP#]LMQ#JHUDDGSOHHJG1
0# 2YHUOHJ#PHW#EHKHHUGHUV#YDQ#KHW#*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP#+KXLGLJH#EHKHHUGHU#pQ

YURHJHUH#EHKHHUGHU#YDQ#GH#ORFDWLH,#WHQ#EHKRHYH#YDQ#KLVWRULVFKH#LQIRUPDWLH#RYHU#LQULFKWLQJ/#EH0
KHHU#HQ#RQGHUKRXG1

0# 9HOGEH]RHN#PHW#DOV#GRHO#GH#KXLGLJH# LQULFKWLQJ#HQ# OLJJLQJ# YDQ#GH# JUHQ]HQ# YDQ# GH# ORFDWLH# LQ
EHHOG#WH#EUHQJHQ1

&KHPLVFKH#NDUDNWHULVDWLH
+HW#FKHPLVFKH#PHHWSURJUDPPD#LV#EHGRHOG#RP#HHQ#JRHG#EHHOG#WH#NULMJHQ#YDQ#GH#DDQZH]LJH#YHU0
RQWUHLQLJLQJHQ#HQ#GH#FRQFHQWUDWLHV#ZDDULQ#]H#YRRUNRPHQ1#+HW#PHHWSURJUDPPD#EHVWDDW#XLW#YHOG0
ZHUN#HQ#ODERUDWRULXPRQGHU]RHN1

9HOGZHUN
+HW#YHOGZHUN# LV#XLWJHYRHUG# LQ#5# URQGHQ1#$DQJH]LHQ#XLW#KHW#KLVWRULVFK#RQGHU]RHN#QDDU#YRUHQ#ZDV
JHNRPHQ#GDW#HU#RS#GH# ORFDWLH#VSUDNH# LV#YDQ#HHQ# +]DQGLJH/# UHODWLHI#VFKRQH,#RSKRRJODDJ#ZDV#GH
HHUVWH# YHOGZHUNURQGH#JHULFKW#RS#KHW#RQGHU]RHNHQ# YDQ#GH#DDQZH]LJKHLG#HQ#GLNWH# YDQ# GH]H# RS0
KRRJODDJ#RS#GLYHUVH#SODDWVHQ#RS#GH# ORFDWLH1#9HUYROJHQV# LV#HHQ#WZHHGH#YHOGZHUNURQGH#XLWJHYRHUG
PHW#DOV#GRHO#KHW#YHU]DPHOHQ#YDQ#PRQVWHUV#YRRU#DQDO\VH#RS#HHQ#XLWJHEUHLG#SDNNHW#YDQ#SDUDPH0
WHUV1#'H#OLJJLQJ#YDQ#GH#ERULQJHQ#XLW#GH#WZHHGH#YHOGZHUNURQGH#]LMQ#ZHHUJHJHYHQ#LQ#ILJXXU#8#+%4#W2P
%8,1

'H#ELM#GH#ERULQJHQ#YULMNRPHQGH#JURQG#LV#SHU#WH#RQGHUVFKHLGHQ#ERGHPODDJ#EHPRQVWHUG1

&KHPLVFKH#DQDO\VHV
'H#FKHPLVFKH#DQDO\VHV#]LMQ# LQ# 5# URQGHQ#XLWJHYRHUG1# ,Q#GH#HHUVWH# URQGH# ]LMQ# LQ#DOOH# YHU]DPHOGH
JURQGPRQVWHUV#GH#YROJHQGH#DQDO\VHV#XLWJHYRHUG=
0# %HSDOLQJ#YDQ#GH#]XXUJUDDG#+S+0+52,#YROJHQV#1(1#8:831
0# %HSDOLQJ#YDQ#GH#JHOHLGEDDUKHLG#+(&,#YROJHQV#1(1#8:7<1
0# %HSDOLQJ#UHGR[SRWHQWLDDO#+(K,#PHW#EHKXOS#YDQ#SRWHQWLRPHWULH1

'H#UHVXOWDWHQ#YDQ#GH]H#PHWLQJHQ#JHYHQ#HHQ#EHHOG#YDQ#KHW#YHUORRS#YDQ#GH]H#SDUDPHWHUV#DOV#IXQF0
WLH#YDQ#GH#GLHSWH#HQ#JHYHQ#GDDUPHH#ULFKWLQJ#DDQ#GH#PRQVWHUVHOHFWLH#YRRU#DQDO\VHV# LQ#GH#WZHHGH
URQGH1#9HUYROJHQV# LV#RS#EDVLV#YDQ#GLH#UHVXOWDWHQ#GRRU# ,:$&2#HQ#%LRFOHDU#HHQ#VHOHFWLH#JHPDDNW
YDQ#49#JURQGPRQVWHUV# WHQ#EHKRHYH#YDQ#FKHPLVFKH#DQDO\VHV#RS#HHQ#XLWJHEUHLG#SDNNHW1#+HW#PH0
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UHQGHHO#YDQ#GH#JHVHOHFWHHUGH#PRQVWHUV# LV#DINRPVWLJ#YDQ#GH#EDJJHUVSHFLHODDJ1#(U# LV#HFKWHU#RRN
HHQ#WZHHWDO#PHQJPRQVWHUV#YDQ#GH#GHNODDJ#RQGHU]RFKW#RP#GH#NZDOLWHLW#YDQ#GH]H#ODDJ#WH#EHSDOHQ1

+HW#XLWJHEUHLGH#DQDO\VHSDNNHW#EHVWDDW#XLW=
0# PHWDOHQ=#DOXPLQLXP/#DQWLPRRQ/#DUVHHQ/#EDULXP/#EHU\OOLXP/#FDGPLXP/#FDOFLXP/#FKURRP/#FREDOW/

NDOLXP/#NRSHU/#NZLN/# ORRG/#PDJQHVLXP/#PDQJDDQ/#PRO\EGHHQ/#QDWULXP/#QLNNHO/#VWURQWLXP/#VH0
OHHQ/#WLQ/#YDQDGLXP/#LM]HU#HQ#]LQN>

0# EURPLGH/#FKORULGH/#VXOIDDW/# IOXRULGH/# IRVIRU/#VXOILGH# +WRWDDO,/#F\DQLGHWRWDDO/#F\DQLGH#YULM/#]ZDYHO
+WRWDDO,>

0# PLQHUDOH#ROLH/#3$.#+43#9520,/#(2;#HQ#%7(;>
0# GURJH#VWRI/#RUJDQLVFK#VWRIJHKDOWH/#]HHINURPPH#HQ#FDOFLHW1

8LWORRJRQGHU]RHN
+HW#XLWORRJRQGHU]RHN#GLHQW#LQ]LFKW#WH#JHYHQ#LQ#KHW#JHGUDJ#YDQ#]ZDUH#PHWDOHQ#HQ#PLFURYHURQWUHLQL0
JLQJHQ#LQ#GH#RSJHEUDFKWH#EDJJHUVSHFLHODDJ1#7HYHQV#ZRUGW#LQ]LFKW#YHUNUHJHQ#LQ#GH#YHUDQGHULQJHQ
GLH#NXQQHQ#RSWUHGHQ#ELM#YHUDQGHUHQGH#PLOLHXRPVWDQGLJKHGHQ1
+LHUELM#PRHW#JHGDFKW#ZRUGHQ#DDQ#ELMYRRUEHHOG#KHW#YHUZLMGHUHQ#YDQ#GH#DIGHNODDJ#HQ#KHW#EHOXFKWHQ
YDQ# GH# EDJJHUVSHFLHODDJ1#'H#PLOLHXRPVWDQGLJKHGHQ# LQ# GH# EDJJHUVSHFLH# YHUDQGHUHQ# GDDUPHH
YDQ#UHGXFHUHQG#QDDU#R[LGHUHQG/#PHW#DOOHUOHL#RP]HWWLQJVSURFHVVHQ#DOV#JHYROJ1#0HW#EHKXOS#YDQ#GLW
XLWORRJRQGHU]RHN#ZRUGW#LQ]LFKW#YHUNUHJHQ#LQ#GLH#SURFHVVHQ1#5HVXOWDWHQ#NXQQHQ#ZRUGHQ#JHEUXLNW#ELM
KHW#NLH]HQ#YDQ#HHQ#LQULFKWLQJVYDULDQW1

2P# LQ]LFKW# WH#NULMJHQ# LQ#GH#YHUVSUHLGLQJ#YDQ#YHURQWUHLQLJLQJHQ#DOV#GH#PLOLHXRPVWDQGLJKHGHQ#YHU0
DQGHUHQ#LQ#GH#EDJJHUVSHFLH/#]LMQ#HHQ#GULHWDO#YHUVFKLOOHQGH#XLWORRJSURHYHQ#XLWJHYRHUG#PHW#YLMI#EDJ0
JHUVSHFLHPRQVWHUV1# +HW# EHWUHIIHQ# GH# EHVFKLNEDDUKHLGVWHVW# RP# GH# PD[LPDOH# KRHYHHOKHLG
EHVFKLNEDUH#VWRI# WH#EHSDOHQ/#GH#VFKXGWHVW#&(1#/26# 43#RP#HHQ#EHQDGHULQJ# WH#JHYHQ#YDQ#GH# LQ
KHW#YHOG#EHVFKLNEDUH#IUDFWLH#HQ#GH#0RGLILHG#%DWFK#(TXLOLEULXP#+0%(7,# WHVW#RP#KHW#XLWORRJJHGUDJ
RQGHU#UHGXFHUHQGH#HQ#R[LGHUHQGH#RPVWDQGLJKHGHQ#WH#EHSDOHQ1

%LRORJLVFKH#DIEUDDNSRWHQWLH
%LM#KHW#EHVWXGHUHQ#YDQ#GH#DIEUDDNSRWHQWLH#YDQ#GH#YHURQWUHLQLJLQJHQ#RS#GH# ORFDWLH#]LMQ#5#VLWXDWLHV
RQGHU]RFKW1# ,Q#GH#HHUVWH#VLWXDWLH# LV#JHNHNHQ#QDDU#GH#ELRORJLVFKH#DIEUDDNSURFHVVHQ#GLH#RQGHU#GH
KXLGLJH#QDWXXUOLMNH#RPVWDQGLJKHGHQ#RS#GH# ORFDWLH#SODDWVYLQGHQ1#'DDUQDDVW# LV#RQGHU]RFKW#ZDW#GH
PRJHOLMNKHGHQ#YRRU#KHW#VWLPXOHUHQ#YDQ#GH]H#SURFHVVHQ#PLGGHOV#JHVWLPXOHHUGH#ELRUHVWDXUDWLH#]LMQ1
(U#]LMQ#5#VDQHULQJVYDULDQWHQ#RQGHU]RFKW=#DQDsUREH#VDQHULQJ/#PHW#QDPH#JHULFKW#RS#KHW#YHUZLMGHUHQ
YDQ#RUJDQRFKORRUYHUELQGLQJHQ/#HQ#DsUREH#VDQHULQJ#PHW#QDPH#JHULFKW#RS#KHW#YHUZLMGHUHQ#YDQ#ROLH
HQ#3$.1#'H#QDWXXUOLMNH#ELRORJLVFKH#DIEUDDNSRWHQWLH# LV#YDVWJHVWHOG#GRRU#PLGGHO#YDQ#HHQ# YHOGND0
UDNWHULVDWLH1#'H#PRJHOLMNKHGHQ#YRRU#KHW#VWLPXOHUHQ#YDQ#GH#DIEUDDNSURFHVVHQ#]LMQ#RQGHU]RFKW#GRRU
XLWYRHULQJ#YDQ#DIEUDDNWHVWHQ#RQGHU#DsUREH#HQ#DQDsUREH#RPVWDQGLJKHGHQ1

(FRORJLVFKH#ULVLFREHRRUGHOLQJ#YROJHQV#75,$'(0EHQDGHULQJ
%LM#GH#75,$'(#EHQDGHULQJ#ZRUGHQ#6#RQGHU]RHNVHOHPHQWHQ#JHFRPELQHHUG#QDPHOLMN#PLOLHXFKHPLH/
WR[LFRORJLH#HQ#HFRORJLH1

%LM#KHW#RQGHUGHHO#PLOLHXFKHPLH#ZRUGW#JHEUXLN#JHPDDNW#YDQ#GH#FKHPLVFKH#DQDO\VHV#GLH#]LMQ#XLWJH0
YRHUG#ELM# GH# FKHPLVFKH# NDUDNWHULVDWLH1#'DDUQDDVW# LV# GH# ELRDFFXPXODWLH# YDQ# ]ZDUH#PHWDOHQ# EH0
SDDOG#LQ#ZLOJHQVFKRUV/#GXLQGRRUQEHVVHQ#HQ#UHJHQZRUPHQ#RS#GH#ORFDWLH1

9RRU#KHW#EHSDOHQ#YDQ#GH#WR[LFLWHLW#]LMQ#ELRDVVD\V#XLWJHYRHUG#RS#EDJJHUVSHFLHPRQVWHUV1#%LRDVVD\V
]LMQ# ODERUDWRULXPWHVWHQ#ZDDUELM#RUJDQLVPHQ#RQGHU#JHFRQWUROHHUGH#RPVWDQGLJKHGHQ#ZRUGHQ#EORRW0



;

JHVWHOG#DDQ#YHOGPRQVWHUV1#2S#GH#PRQVWHUV#YDQ#GH#ORFDWLH#5R]HQEXUJ#]LMQ#GH#YROJHQGH#WHVWHQ#XLW0
JHYRHUG=
0# 0LFURWR[/#HHQ#DFXWH#WHVW#PHW#EHKXOS#YDQ#9LEULR#ILVFKHUL/#HHQ#PDULHQH#EDFWHULH1
0# &KURQLVFKH#ELR0DVVD\#PHW#VOD#+/DFWXFD#VDWLYD,1
0# &KURQLVFKH#ELR0DVVD\#PHW#UHJHQZRUPHQ#+(LVHQLD#IHWLGD#DQGUHL,1
0# %DLW#/DPLQD#WHVW1

2P#GH#ZHUNHOLMNH#HIIHFWHQ#YDQ#GH#YHURQWUHLQLJLQJ# LQ#KHW#YHOG# WH#EHSDOHQ#]LMQ#HFRORJLVFKH#YHOGLQ0
YHQWDULVDWLHV#XLWJHYRHUG1#2S#GH#ORFDWLH#5R]HQEXUJ#LV#HHQ#GHNODDJ#DDQJHEUDFKW#RS#GH#EDJJHUVSH0
FLHODDJ1

+LHUGRRU#ZRUGHQ# LQ# IHLWH#GH#HIIHFWHQ# YDQ#GH#GHNODDJ#RS#GH#DDQZH]LJH#HFRORJLH# EHSDDOG1#'RRU
HFRORJHQ#YDQ# ,:$&2#HQ#%LRFOHDU# LV#HHQ#SODQWHQLQYHQWDULVDWLH#XLWJHYRHUG1#'DDUQDDVW#]LMQ#GH#QH0
PDWRGHQ0# HQ# UHJHQZRUPHQ# SRSXODWLHV# LQ# NDDUW# JHEUDFKW1# 1HPDWRGHQ# ]LMQ# NOHLQH# ERGHPDDOWMHV
ZHONH#RYHUDO#YRRUNRPHQ#HQ#HHQ#JUDDGPHWHU#]LMQ#YRRU#YHUVWRULQJHQ# LQ#KHW#PLOLHX1#'DDUQDDVW# LV#GH
UHJHQZRUPHQSRSXODWLH# LQ#NDDUW#JHEUDFKW1#+LHUELM# LV#JHNHNHQ#QDDU#KHW#WRWDDO#DDQWDO#UHJHQZRUPHQ/
KHW#DDQWDO#VRRUWHQ/#KHW#DDQWDO#SHU#VRRUW#HQ#GH#OHHIWLMGVRSERXZ1

(FRORJLVFKH#SRWHQWLH#YDQ#GH#ORFDWLH
(HQ#YDQ#GH#XLWJDQJVSXQWHQ#ELM#KHW#YHUNHQQHQ#YDQ#PRJHOLMNKHGHQ#YRRU#HHQ#JURHQH# LQULFKWLQJ#YDQ
GH#'ULHKRHN#5R]HQEXUJ#]LMQ#GH#KXLGLJH#JURHQH#NHQPHUNHQ#YDQ#KHW#JHELHG1#%LM#KHW#XLWYRHUHQ#YDQ
GH#HFRORJLVFKH# W\SHULQJ#ZRUGHQ#GH]H#NHQPHUNHQ#EHVFKUHYHQ1#+HW#GRHO#YDQ#GH]H#EHVFKULMYLQJ# LV
KHW#YDVWOHJJHQ#YDQ#GH#QXOVLWXDWLH/#YyyU#KHW#QHPHQ#YDQ#PDDWUHJHOHQ1

2P#HHQ#FRQFUHHW#EHHOG# WH#NXQQHQ#YRUPHQ#YDQ#GH]H#XLWJDQJVVLWXDWLH/# LV#HHQ#HFRWRSHQNDDUW#YDQ
KHW#JHELHG#JHPDDNW1#(HQ#HFRWRRS#NDQ#ZRUGHQ#JHGHILQLHHUG#DOV#HHQ# µUXLPWHOLMNH#HHQKHLG#GLH#KR0
PRJHHQ# LV# LQ# YHJHWDWLHVWUXFWXXU/# VXFFHVVLHVWDGLXP# HQ# GH# YRRUQDDPVWH# DELRWLVFKH# VWDQGSODDWV0
IDFWRUHQ#GLH#YRRU#SODQWHQJURHL#YDQ#EHODQJ#]LMQ¶1#3RSXODLU#JH]HJG# LV#KHW#HHQ#ELRWLVFK#HQ#DELRWLVFK
PLQ#RI#PHHU#KRPRJHQH#ODQGVFKDSVHHQKHLG1

'H#HFRORJLVFKH#W\SHULQJ#YDQ#GH# ORFDWLH# LV#XLWJHYRHUG#DDQ#GH#KDQG#YDQ#KHW#YHUYDDUGLJHQ#YDQ#HHQ
HFRWRSHQNDDUW1#'H#HFRWRSHQ#]LMQ# LQJHGHHOG#DDQ#GH#KDQG#YDQ#GH# LQ#KHW#JHELHG#YRRUNRPHQGH#YHU0
VFKLOOHQ1#'H#KLHU#JHEUXLNWH#W\SRORJLH#LV#GXV#DOOHHQ#YDQ#WRHSDVVLQJ#ELQQHQ#GLW#JHELHG1

516# 6WDS#5=#%HSDOHQ#PRJHOLMNKHGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU

%LM#KHW#EHSDOHQ#YDQ#GH#PHHVW#RSWLPDOH# LQULFKWLQJVYRUP#YRRU#GH# ORFDWLH#NXQQHQ#YHUVFKLOOHQGH# LQ0
YDOVKRHNHQ#HQ#EHRRUGHOLQJVFULWHULD#ZRUGHQ#RQGHUVFKHLGHQ/#QDPHOLMN=
0# NRVWHQ>
0# KHW#YHUEHWHUHQ#YDQ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH>
0# KHW#YHUPLQGHUHQ#YDQ#GH#ULVLFR¶V>
0# KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#HQ#OHHIEDDUKHLG#LQ#KHW#JHELHG1

(QHU]LMGV#PRHW#ZRUGHQ#EHSDDOG#DDQ#ZHONH#FULWHULD#KHW#PHHVWH#JHZLFKW#ZRUGW# WRHJHNHQG/#DQGHU0
]LMGV#PRHW#ZRUGHQ#EHNHNHQ#ZDW#SUDNWLVFK#PRJHOLMN#LV#RS#GH#SLORWORFDWLH1

,Q#HHUVWH# LQVWDQWLH#]LMQ#GH# LQULFKWLQJVYDULDQWHQ#YDQXLW#GH#YHUVFKLOOHQGH# LQYDOVKRHNHQ#XLWJHZHUNW# LQ
GH#YRUP#YDQ# LFRQHQ1#'H]H# LFRQHQ#HQ#ELMEHKRUHQGH#RYHUZHJLQJHQ#]LMQ#EHVSURNHQ# LQ#KHW#FRQVRUWL0
XPRYHUOHJ1#9HUYROJHQV#LV#EHVORWHQ#HHQ#DDQWDO#LQYDOVKRHNHQ#HQ#YDULDQWHQ#YHUGHU#XLW#WH#ZHUNHQ#YRRU
GH#DIZHJLQJ#LQ#VWDS#61



<

517# 6WDS#6=#$IZHJLQJ#KHULQULFKWLQJ

+RHZHO#XLW#GH#YHURQWUHLQLJLQJVVLWXDWLH#HQ#KHW#YULMZHO#RQWEUHNHQ#YDQ#ULVLFR¶V#RS#GH#ORFDWLH#EOHHN#GDW
VDQHULQJ#YRRUDIJDDQGH#DDQ#JURHQH#LQULFKWLQJ#QLHW#QRRG]DNHOLMN#LV/#]LMQ#GH#PRJHOLMNKHGHQ#YRRU#NZD0
OLWHLWVYHUEHWHULQJ#XLWJHEUHLG#EHNHNHQ1#+HW#YHUEHWHUHQ#YDQ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH#GRRU
KHW# WRHSDVVHQ#YDQ#ELRORJLVFKH#VDQHULQJVWHFKQLHNHQ#ZDV# LPPHUV#HHQ#YDQ#GH#GRHOVWHOOLQJHQ#YDQ
KHW#SURMHFW1#'H#VDQHULQJVWHFKQLHNHQ#]LMQ#EHRRUGHHOG#RS# WRHSDVEDDUKHLG#HQ#RS# WH# OHYHUHQ# UHQGH0
PHQW#YRRU#GH#SLORWORFDWLH1
9HUYROJHQV# LV#HHQ# LQULFKWLQJVYDULDQW#XLWJHZHUNW#ZDDUELM#YHUPLQGHULQJ#YDQ#GH#HFRORJLVFKH# ULVLFR¶V
FHQWUDDO#VWDDW1
7RW#VORW#LV#HHQ#LQULFKWLQJVYRUP#XLWJHZHUNW#ZDDUELM#GH#HFRORJLVFKH#SRWHQWLHV#GLH#UHHGV#RS#GH#ORFDWLH
DDQZH]LJ#]LMQ#YHUGHU#ZRUGHQ#EHQXW1#7HYHQV#ZRUGHQ# LQ#GH]H# LQULFKWLQJVYRUP#GH#DVSHFWHQ#NZDOL0
WHLWVYHUEHWHULQJ#YDQ#GH#EDJJHUVSHFLH#HQ#YHUPLQGHULQJ#YDQ#GH#ULVLFR¶V#PHHJHQRPHQ1

$DQ#GH#KDQG#YDQ#GH#JHVFKHWVWH#PRJHOLMNKHGHQ#YRRU#JURHQH# LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#GH
SLORWORFDWLH#LV#YHUYROJHQV#GRRU#KHW#FRQVRUWLXP#HHQ#NHX]H#JHPDDNW#YRRU#GH#LQULFKWLQJVYDULDQW#ZDDU0
ELM#GH#HFRORJLVFKH#SRWHQWLHV#HQ#KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ# OHLGHQG#]LMQ1#+HW# LQULFKWLQJV0
HQ#EHKHHUSODQ#YRRU#GH]H#YDULDQW#LV#LQ#VWDS#7#XLWJHZHUNW1

518# 6WDS#7=#2QWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#HQ#LQULFKWLQJ#YDQ#GH#SLORWORFDWLH

'H#JHNR]HQ#YDULDQW# LV#XLWJHZHUNW# LQ#HHQ#FRQFUHHW# LQULFKWLQJV0#HQ#EHKHHUSODQ#YRRU#GH# ORFDWLH1#+HW
LQULFKWLQJVSODQ#LV#RSJHVWHOG#LQ#HHQ#DDQWDO#VWDSSHQ/#ZDDUELM#HONH#VWDS#HHQ#PHHUZDDUGH#RSOHYHUW#WHQ
RS]LFKWH#YDQ#GH#YRULJH#VWDS1#=R#RQWVWDDW#HHQ#YHHOKHLG#DDQ#LQULFKWLQJVPRJHOLMNKHGHQ#GLH#EHJLQW#ELM
GH#DXWRQRPH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG/# WRW#HHQ#JHVWXXUGH#HQ#JHwQWHJUHHUGH#RQWZLNNHOLQJ#YDQ
KHW#JHELHG#DOV#HFRORJLVFKH#]RQH# LQ#KHW#KDYHQJHELHG1#9HUYROJHQV# LV#HHQ#RYHU]LFKW#RSJHVWHOG#YDQ
GH#NRVWHQ#GLH#JHSDDUG#JDDQ#PHW#GH# LQULFKWLQJ1# ,Q#KHW#NRVWHQRYHU]LFKW#ZRUGW#GH]HOIGH# LQGHOLQJ# LQ
VWDSSHQ#DDQJHKRXGHQ1#7HQ#VORWWH#]LMQ#EHKHHU0#HQ#PRQLWRULQJVPDDWUHJHOHQ#EHVFKUHYHQ1

2S#WHUPLMQ#]DO#GH#'ULHKRHN#5R]HQEXUJ#PRJHOLMN#JHKHHO#RI#JHGHHOWHOLMN#LQ#JHEUXLN#JHQRPHQ#ZRUGHQ
YRRU#GH#DDQOHJ#YDQ#GH#%ODQNHQEXUJWXQQHO1#7RW#GH#GHILQLWLHYH# LQULFKWLQJ#JHUHDOLVHHUG#ZRUGW/#KHHIW
KHW#*HPHHQWHOLMN#+DYHQEHGULMI#5RWWHUGDP#HUYRRU#JHNR]HQ#RP#KHW#JHELHG#DOV#SURHIORFDWLH# WH#JH0
EUXLNHQ#YRRU#KHW# UHDOLVHUHQ#YDQ#HHQ#HFRORJLVFKH# LQULFKWLQJVYDULDQW#HQ#KHW#GDDUELM#YROJHQ#YDQ#GH
QDWXXURQWZLNNHOLQJ1#0RFKW#+HHQ#GHHO#YDQ,#GH#ORFDWLH#LQ#HHQ#ODWHU#VWDGLXP#DOVQRJ#QRGLJ#]LMQ#YRRU#GH
%ODQNHQEXUJWXQQHO#RI#KLHUDDQ#JHUHODWHHUGH#RQWZLNNHOLQJHQ/#GDQ#]XOOHQ#ELM#GH#GHILQLWLHYH# LQULFKWLQJ
GH#JHUHDOLVHHUGH#QDWXXUZDDUGHQ#]RYHHO#PRJHOLMN#LQWDFW#ZRUGHQ#JHODWHQ1

519# 6WDS#8=#9RRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN

'H#GRHOVWHOOLQJ#YDQ# IDVH#5# LV#KHW#NDUDNWHULVHUHQ#YDQ#HHQ#DDQWDO#EDJJHUVSHFLHORFDWLHV#HQ#KHW#RQ0
GHU]RHNHQ#YDQ#GH#YHURQGHUVWHOGH# UHODWLHV#XLW# IDVH#41#'RRU#PHHUGHUH# ORFDWLHV/#PHW#YHUVFKLOOHQGH
RXGHUGRP/# YHUVFKLOOHQGH# KHUNRPVW/# YHUVFKLOOHQGH# YHURQWUHLQLJLQJHQ# HQ# GLH# ]LFK# LQ# YHUVFKLOOHQGH
RQWZLNNHOLQJVVWDGLD#EHYLQGHQ/#ELM#KHW#RQGHU]RHN# WH#EHWUHNNHQ#NDQ#KHW# ODQJH# WHUPLMQ#JHGUDJ#YDQ
YHURQWUHLQLJLQJHQ#HQ#GH#HFRORJLVFKH#RQWZLNNHOLQJ#ZRUGHQ#YDVWJHVWHOG#DOV#IXQFWLH#YDQ#W\SH#YHURQW0
UHLQLJLQJ/#EHKHHU#HQ# WLMG1#0HW#GH]H#NHQQLV#NXQQHQ#YHUYROJHQV#GH#PRJHOLMNKHGHQ#YRRU#NZDOLWHLWV0
YHUEHWHULQJ#YDQ#VSHFLH#HQ#JURHQH#LQULFKWLQJ#YDQ#EDJJHUVSHFLHORFDWLHV#ZRUGHQ#JHNDUDNWHULVHHUG1

(HQ#HHUVWH#LQYHQWDULVDWLH#YDQ#PRJHOLMNH#RQGHU]RHNVORFDWLHV#YRRU#IDVH#5#LV#XLWJHYRHUG#DDQ#GH#KDQG
YDQ#RYHUOHJ#PHW#KHW#FRQVRUWLXP/#JHVSUHNNHQ#PHW#GH#DIGHOLQJ#0LOLHXEHOHLG#YDQ#GH#*HPHHQWH#5RW0
WHUGDP/#KHW#GRRUQHPHQ#YDQ#KHW#%,20EDJJHUUDSSRUW#HQ#HHQ#YHOGYHUNHQQLQJ#YDQ#HHQ#DDQWDO#EDJ0
JHUVSHFLHORFDWLHV# LQ# KHW# 5LMQPRQGJHELHG1# 'DDUQDDVW# ]LMQ# EDJJHUVSHFLHORFDWLHV# HOGHUV# LQ
1HGHUODQG#JHwQYHQWDULVHHUG1#%HQDGHUGH# LQVWDQWLHV#]LMQ#RQGHU#DQGHUH#SURYLQFLHV/#JHPHHQWHQ/#ZD0
WHUVFKDSSHQ/#KRRJKHHPUDDGVFKDSSHQ/#'LHQVW#/DQGHOLMN#*HELHG#HQ#6WDDWVERVEHKHHU1
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+22)'678.#6

5(68/7$7(1#67$3#4

$DQJH]LHQ#HU#HHQ#GXLGHOLMNH#RQGHUYHUGHOLQJ# LV#DDQ#WH#JHYHQ#WXVVHQ#GH#UHVXOWDWHQ#YDQ#VWDS#4#+ND0
UDNWHULVDWLH#QXOVLWXDWLH,#HQ#GH#YHUYROJVWDSSHQ#5#WRW#HQ#PHW#8#]LMQ#GH#UHVXOWDWHQ#YDQ#EHLGH#RQGHUGH0
OHQ# LQ# DSDUWH# KRRIGVWXNNHQ# ZHHUJHJHYHQ1# ,Q# GLW# KRRIGVWXN# ZRUGHQ# GH# UHVXOWDWHQ# YDQ# VWDS# 4
ZHHUJHJHYHQ1#9HUYROJHQV#ZRUGHQ#LQ#KRRIGVWXN#7#GH#UHVXOWDWHQ#JHsYDOXHHUG#HQ#ZRUGW#DDQJHJHYHQ
ZHONH#JHYROJWUHNNLQJHQ#YRRU#GH#LQYXOOLQJ#YDQ#GH#YROJHQGH#VWDSSHQ#ZRUGHQ#JHGDDQ1#,Q#KRRIGVWXN#8
ZRUGHQ#YHUYROJHQV#GH#UHVXOWDWHQ#YDQ#GH#VWDSSHQ#5#WRW#HQ#PHW#8#EHVFKUHYHQ1

614# .DUDNWHULVDWLH#QXOVLWXDWLH

'H#4H#SLMOHU#YDQ#KHW#RQGHU]RHN#LV#XLWJHYRHUG#RS#GH#SLORWORFDWLH#5R]HQEXUJ1#'H]H#ORFDWLH#LV#JHOHJHQ
WHQ# ]XLGHQ# YDQ#5R]HQEXUJ# HQ# WHQ# RRVWHQ# YDQ# GH# %ULWWDQLsKDYHQ/# LQJHVORWHQ# GRRU# GH# ULMNVZHJ
$482148/#GH#(XURSDZHJ#HQ#GH#%RWOHNZHJ#+ILJXXU#5,1

)LJ1#51 9RJHOYOXFKWRSQDPH#'ULHKRHN#5R]HQEXUJ1
+IRWR=#5LMNVZDWHUVWDDW#'LUHFWLH#=XLG0+ROODQG,

+LVWRULH
7RW#DDQ#KHW#EHJLQ#YDQ#GH# MDUHQ# ¶93#ZDV#GH# ORFDWLH#HQ#GH#RPJHYLQJ#HUYDQ#HHQ#SROGHU0JHELHG#PHW
GLMNHQ#HQ#HQLJH#JURWH#ERHUGHULMHQ#HQ# ODWHU# OLQWEHERXZLQJ1#'H#RXGH# VWUXFWXXU# LV# YHUGZHQHQ# WRHQ
YDQDI#EHJLQ#MDUHQ#¶93#KHW#JHELHG#LQ#RQWZLNNHOLQJ#ZHUG#JHEUDFKW1#,Q#YHUVFKLOOHQGH#IDVHQ#LV#HHQ#ODDJ
+YRRUQDPHOLMN,#EDJJHUVSHFLH#+DINRPVWLJ#XLW#QLHXZH#NDQDOHQ#HQ#KDYHQV,#YDQ#809#PHWHU#GLNWH#RSJH0
EUDFKW>#GLW#JHEHXUGH#YDDN#GRRU#PLGGHO#YDQ#RSVSXLWHQ#LQ#YDNNHQ1#/DWHU#LV#HHQ#]DQGODDJ#RSJHEUDFKW
PHW#HHQ#YDULsUHQGH#GLNWH#YDQ
304#P1#+HW#SURMHFWJHELHG#LV#LQ#5#IDVHQ#RSJHVSRWHQ=#KHW#RRVWHOLMN#GHHO#LQ#4<94/#KHW#ZHVWHOLMN#GHHO#LQ
4<991
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9DQDI#GH#VWDUW#YDQ#GH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG#RQWVWRQGHQ#HU# LQGXVWULH#HQ#KDYHQ0DFWLYLWHLWHQ
URQGRP#KHW#SURMHFWJHELHG>#KHW#SURMHFWJHELHG#]HOI#ZHUG# LQJHVORWHQ#GRRU#JURWH#ZHJHQ#HQ/#DDQ#GH
QRRUG#HQ#RRVW]LMGH/#GRRU#HHQ#EHODQJULMNH#OHLGLQJVWUDDW#YDQ#KHW#(XURSRRUW0%RWOHNJHELHG1

+HW#SURMHFWJHELHG# LV#YRRU#YHUVFKLOOHQGH/#GRFK#QLHW#HHQGXLGLJH#GRHOHLQGHQ#JHEUXLNW>#]R#KHHIW#HU# LQ
GH#MDUHQ#¶:3#RS#KHW#RRVWHOLMN#JHGHHOWH#HHQ#JURQGGHSRW#JHOHJHQ#HQ#KHHIW#HU#DDQ#GH#QRRUGZHVW]LMGH
LQ#GH# MDUHQ# ¶;3#HHQ#]HOIWDQNVWDWLRQ#JHVWDDQ1#5HJHOPDWLJ# LV#HU#RS#KHW#FHQWUDOH#GHHO#YDQ#GH# ORFDWLH
JURQG#HQ#SXLQ#JHVWRUW#HQ#YHUZLMGHUG/#PHW#QDPH#HLQG#MDUHQ#¶<3#LQ#KHW#NDGHU#YDQ#GH#YHUOHJJLQJ#YDQ
GH#$48#WHQ#EHKRHYH#YDQ#KHW#%ODQNHQEXUJWXQQHO0SURMHFW1#8LWHLQGHOLMNH#IXQFWLH#YDQ#GH#ORFDWLH#LV#HHQ
EXIIHUIXQFWLH#YRRU#KHW#DIVWURPHQGH#UHJHQZDWHU#YDQ#GH#RPOLJJHQGH#LQIUDVWUXFWXXU1

&KHPLVFKH#NDUDNWHULVDWLH
8LW#GH#HHUVWH#YHOGZHUNURQGH#LV#JHEOHNHQ#GDW#RS#GH#ORFDWLH#HHQ#DIGHNODDJ#DDQZH]LJ# LV#GLH# LQ#GLNWH
YDULHHUW#YDQ#3/8#WRW#4/8#P#GLN1#'DDURQGHU#EHYLQGW#]LFK#HHQ#FLUFD#8#P#GLNNH#EDJJHUVSHFLHODDJ1#+HW
FKHPLVFK#RQGHU]RHN#KHHIW#]LFK#PHW#QDPH#JHULFKW#RS#GH#EDJJHUVSHFLHODDJ#HQ#LQ#PLQGHUH#PDWH#RS
GH#DIGHNODDJ1

,Q#HHUVWH# LQVWDQWLH# LV#RS#EDVLV#YDQ#GH#S+0/#(&0#HQ#(K0EHSDOLQJHQ#HHQ#VHOHFWLH#JHPDDNW#YDQ#ER0
GHPPRQVWHUV#YRRU#XLWJHEUHLG#FKHPLVFK#RQGHU]RHN1

,Q#ILJXXU#6#LV#KHW#YHUORRS#YDQ#GH]H#SDUDPHWHU#QDDU#GH#GLHSWH#WRH#ZHHUJHJHYHQ1

)LJ1#61 9HUORRS#YDQ#S+#+]XXUJUDDG,/#(&#+JHOHLGLQJVYHUPRJHQ,#HQ#UHGR[SRWHQWLDDO#QDDU#GH
GLHSWH1

8LW#GH#UHVXOWDWHQ#YDQ#GH#DQDO\VHV#RS#HHQ#EUHHG#FKHPLVFK#SDNNHW#EOLMNW#GDW#GH#EDJJHU0VSHFLH#PDWLJ
WRW#VWHUN# LV#YHURQWUHLQLJG#PHW#]ZDUH#PHWDOHQ/#3$./#PLQHUDOH#ROLH#HQ#GULQV1#'H#YHURQWUHLQLJLQJHQ
NRPHQ# KRPRJHHQ# YHUVSUHLG# YRRU1# 'H# EDJJHUVSHFLHODDJ# LV# DIJHGHNW# PHW# HHQ# UHODWLHI# VFKRQH
]DQGODDJ1#'RRU#GH#DDQZH]LJKHLG#YDQ#GH]H#DIGHNODDJ#EHYLQGW#GH#EDJJHUVSHFLH#]LFK#RQGHU#]XXU0
VWRIDUPH#RPVWDQGLJKHGHQ#HQ# LV#GH#EDJJHU#QDXZHOLMNV#JHULMSW1#'H#EDJJHU#EHYDW#HHQ# UHODWLHI#KRRJ
JHKDOWH#DDQ#VXOILGH1#2QGHU#]XXUVWRIULMNH#RPVWDQGLJKHGHQ#ZRUGW#VXOILGH#RPJH]HW#LQ#VXOIDDW#ZDDUELM/
DIKDQNHOLMN#YDQ#KHW#NDONJHKDOWH#GH#S+#NDQ#GDOHQ1#'LW#NDQ#ZHHU# WRW#JHYROJ#KHEEHQ#GDW#]ZDUH#PH0
WDOHQ# ZRUGHQ# JHPRELOLVHHUG1# 2S# GH# ORFDWLH# 5R]HQEXUJ# KHHIW# GLW# SURFHV# HFKWHU# QLHW# SODDWV0
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JHYRQGHQ1#*H]LHQ#KHW#KRJH#NDONJHKDOWH#LQ#GH#EDJJHUVSHFLH#LV#KHW#RRN#QLHW#DDQQHPHOLMN#GDW#GH#S+
LQ#GH#WRHNRPVW#]DO#GDOHQ1

8LWORRJRQGHU]RHN
,Q# ILJXXU#7#]LMQ#GH#EHUHNHQGH#HPLVVLHV#YDQ#GH#EHVFKLNEDDUKHLGVSURHYHQ# +WRWDDO#EHVFKLNEDUH#JH0
KDOWHQ,#ZHHUJHJHYHQ#WHQ#RS]LFKWH#YDQ#GH#S+#YDQ#KHW#H[WUDFW1

)LJ1#71 %HVFKLNEDDUKHLG#]ZDUH#PHWDOHQ#ELM#S+#YDQ#GH#EDJJHUVSHFLH#HQ#ELM#S+ 71

2P#HHQ# LGHH#WH#NULMJHQ#YDQ#GH#XLWJHORRJGH#KRHYHHOKHLG#ELM#GH#&(10WHVW#+VFKXGWHVW#RP#GH# LQ#KHW
YHOG#EHVFKLNEDUH# IUDFWLHV# WH#EHQDGHUHQ,#]LMQ#GH]H#KRHYHHOKHGHQ#YHUJHOHNHQ#PHW#GH#XLWORRJQRUP
GLH#YRRU#HHQ#FDWHJRULH04#ERXZVWRI#YDQ#KHW#%RXZVWRIIHQEHVOXLW1#8LW#GH]H#YHUJHOLMNLQJ#EOLMNW#GDW#GH
XLWJHORRJGH#FRQFHQWUDWLHV#ODJHU#OLJJHQ#GDQ#GH#XLWORRJQRUP1

8LW#KHW#XLWORRJRQGHU]RHN# LV#JHEOHNHQ#GDW#RQGHU#GH#KXLGLJH#RPVWDQGLJKHGHQ#XLWORJLQJ#QDXZHOLMNV
SODDWVYLQGW1#'H#EHVFKLNEDDUKHLG#YDQ#PHWDOHQ#]DO#HFKWHU#VWHUN# WRHQHPHQ#ELM# ODJHUH#S+0ZDDUGHQ1
+HW# LV#HFKWHU#RQZDDUVFKLMQOLMN#GDW#GH#EDJJHUVSHFLH#VQHO#]DO#YHU]XUHQ# LQGLHQ#KHW# LQ#FRQWDFW#ZRUGW
JHVWHOG#PHW#GH#DWPRVIHHU1#(U#LV#QDPHOLMN#HHQ#JURWH#EXIIHUFDSDFLWHLW#DDQZH]LJ#LQ#GH#YRUP#YDQ#NDON1
'H#XLWORJLQJ#RQGHU#DQDsUREH#HQ#DsUREH#RPVWDQGLJKHGHQ#RQWORSHQ#HONDDU#QLHW#YHHO1

%LRORJLVFKH#DIEUDDNSRWHQWLH
2S#JURQG#YDQ#HHQ# UHGR[NDUDNWHULVDWLH# LQ#KHW#YHOG#ZRUGW#YHUZDFKW#GDW#GH#RUJDQLVFKH#YHURQWUHLQL0
JLQJ# YDQ#PLQHUDOH# ROLH# HQ# 3$.# LQ# GH# EDJJHUVSHFLHODDJ# RQGHU# GH# KXLGLJH# VWHUN# JHUHGXFHHUGH
+]XXUVWRIDUPH,#RPVWDQGLJKHGHQ#SHUVLVWHQW#LV#HQ#GDW#QDWXXUOLMNH#DIEUDDN#QLHW#RI#QDXZHOLMNV#RSWUHHGW1
0LGGHOV#DsUREH#DIEUDDNWHVWHQ#LV#RQGHU]RFKW#RI#DIEUDDN#YDQ#ROLH#HQ#3$.#JHVWLPXOHHUG#NDQ#ZRUGHQ
GRRU#WRHYRHJLQJ#YDQ#]XXUVWRI1#2YHU#GH#DIEUDDN#YDQ#GULQV#RQGHU#GH#KHHUVHQGH#DQDsUREH#FRQGLWLHV
LV#ZHLQLJ#EHNHQG#PDDU#YHUZDFKW#ZRUGW#GDW# UHGXFWLHYH#GHFKORUHULQJ#HHQ# URO#NDQ#VSHOHQ1#0LGGHOV
DQDsUREH#DIEUDDNWHVWHQ# LV#RQGHU]RFKW#RI#GLW#SURFHV#RS#GH# ORFDWLH#RSWUHHGW1#$sUREH#DIEUDDN#YDQ
GULQV#ZRUGW#QLHW#YHUZDFKW1

$sUREH#HQ#DQDsUREH#DIEUDDNWHVWHQ#ZDDUELM#DIEUDDN#GRRU# ORFDWLH0HLJHQ#EDFWHULsQ#ZRUGW#JHVWLPX0
OHHUG# KHEEHQ# XLWJHZH]HQ# GDW# JHVWLPXOHHUGH# DsUREH# DIEUDDN# YDQ#PLQHUDOH# ROLH#ZHO#PRJHOLMN# LV
PDDU#GDW#GLW#HHQ#]HHU#ODQJ]DDP#SURFHV#LV1#$sUREH#DIEUDDN#YDQ#3$.#EOHHN#QLHW#DDQWRRQEDDU1#9RRU
KHW# RSWUHGHQ# YDQ# DQDsUREH# ELRORJLVFKH# DIEUDDN# YDQ# GULQV# ]LMQ# JHHQ# DDQZLM]LQJHQ# JHYRQGHQ1
(YHQHHQV#]LMQ/#JHKHHO#YROJHQV#GH#YHUZDFKWLQJ/#JHHQ#DDQZLM]LQJHQ#JHYRQGHQ#YRRU#GH#DQDsUREH
DIEUDDN#YDQ#3$.#HQ#PLQHUDOH#ROLH1
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(FRORJLVFKH#ULVLFREHRRUGHOLQJ
2P#KHW#ULVLFR#YDQ#GRRUYHUJLIWLJLQJ#YDQ#]ZDUH#PHWDOHQ# WH#EHSDOHQ# LV#GH#ELRDFFXPXODWLH# LQ# UHJHQ0
ZRUPHQ/#ZLOJHQVFKRUV#HQ#GXLQGRRUQEHVVHQ#DINRPVWLJ#YDQ#GH# ORFDWLH#EHSDDOG1#%LRDFFXPXODWLH# LV
GH#YHUKRXGLQJ#YDQ#GH#FRQFHQWUDWLH#YDQ#HHQ#VWRI#LQ#HHQ#RUJDQLVPH#HQ#GH#FRQFHQWUDWLH#YDQ#GLH#VWRI
LQ#KHW#RPULQJHQG#PLOLHX/#LQ#GLW#JHYDO#GH#ERGHP1#*HEOHNHQ#LV#GDW#]ZDUH#PHWDOHQ#QLHW#RI#QDXZHOLMNV
DFFXPXOHUHQ# LQ#ZLOJHQVFKRUV#HQ#GXLQGRRUQEHVVHQ1#(U#WUHHGW# LQ#UHJHQZRUPHQ#ZHO#ELRDFFXPXODWLH
RS#YDQ#YRRUQDPHOLMN#FDGPLXP#HQ#]LQN/#HQ# LQ#VRPPLJH#PRQVWHUV#RRN#NRSHU1#+LHUGRRU#EHVWDDW#HU
HHQ#ULVLFR#YRRU#GRRUYHUJLIWLJLQJ#QDDU#ZRUPHQHWHQGH#RUJDQLVPHQ1

0HW#EHKXOS#YDQ#ELRDVVD\V#]LMQ#JHHQ#DDQZLM]LQJHQ#JHYRQGHQ#YRRU#KHW#RSWUHGHQ#YDQ#WR[LFLWHLW#LQ#GH
EDJJHUVSHFLH# YDQ#GH# ORFDWLH#5R]HQEXUJ/# RQGDQNV# GH# DDQZH]LJH# YHURQWUHLQLJLQJ1#:DDUVFKLMQOLMN
ZRUGW#GLW#YHURRU]DDNW#GRRU#GH#JHULQJH#ELRORJLVFKH#EHVFKLNEDDUKHLG#YDQ#GH#YHURQWUHLQLJLQJHQ#]RDOV
HHUGHU#DDQJHWRRQG#LQ#GH#DIEUDDNWHVWHQ#HQ#XLWORJLQJVH[SHULPHQWHQ1

2PGDW#RS#GH# ORFDWLH#5R]HQEXUJ#HHQ#GHNODDJ#DDQZH]LJ# LV/# LV# LQ#ZH]HQ#KHW#HIIHFW#YDQ#GH#GHNODDJ
RS#GH#DDQZH]LJH#HFRORJLH#EHSDDOG/#HQ#QLHW#KHW#HIIHFW#YDQ#GH#YHURQWUHLQLJGH#EDJJHUVSHFLH1#8LW#GH
QHPDWRGHQ0#HQ#UHJHQZRUPHQLQYHQWDULVDWLHV# LV#JHEOHNHQ#GDW#GH#SRSXODWLHV#PHHU# ODVW#KHEEHQ#YDQ
GH# I\VLVFKH# YHUVWRULQJ# +SXLQYHUKDUGLQJ# HQ# KRJH# JURQGZDWHUVWDQG,# GDQ# YDQ# GH# YHURQWUHLQLJLQJV0
JUDDG1

,Q#WDEHO#4#ZRUGW#HHQ#VDPHQYDWWLQJ#JHJHYHQ#YDQ#GH#UHVXOWDWHQ#YDQ#GH#HFRORJLVFKH#ULVLFREHRRUGH0
OLQJ1

+LHUELM#ZRUGHQ#GH#YROJHQGH#EHRRUGHOLQJHQ#JHKDQWHHUG=

.OHXU 0DWH#YDQ#HIIHFW &KHPLVFKH
YHURQWUHLQLJLQJVJUDDG

%ODXZ 0 SRVLWLHI#HIIHFW Q1Y1W1
*URHQ JHHQ#QHJDWLHI#HIIHFW ODJHU#GDQ#70ZDDUGH
/LOD . PDWLJ#QHJDWLHI#HIIHFW RYHUVFKULMGLQJ#70ZDDUGH
5RRG .. VWHUN#QHJDWLHI#HIIHFW RYHUVFKULMGLQJ#,0ZDDUGH

Q1E1 1LHW#EHSDDOG
4 'H#OLJJLQJ#YDQ#GH#PRQVWHUSXQWHQ#%4#W2P#%8#LV#ZHHUJHJHYHQ#LQ#ILJXXU#81

9RRU#GH#YHOGLQYHQWDULVDWLHV#LV#GH#WRSODDJ#YDQ#DIGHNODDJ#+D,#RS#GH#PRQVWHU0
SXQWHQ#RQGHU]RFKW/#GXV#QLHW#GH#GLHSHU#JHOHJHQ#EDJJHUVSHFLHODDJ#+E,
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7DEHO#41 6DPHQYDWWLQJ#UHVXOWDWHQ#HFRORJLVFKH#ULVLFREHRRUGHOLQJ#5R]HQEXUJ1

3DUDPHWHU (HQKHLG 0RQVWHU4##+JHVLWXHHUG#LQ#GH#DIGHNODDJ#+D,#RI#EDJJHUVSHFLHODDJ#+E,,
%406#D %40;#E %50:#E %606#D %609#E %709#E %808#E

0LOLHXFKHPLH
$UVHHQ 0J2NJ#GV 44 79 49 ;/; 48 56 75
%DULXP 0J2NJ#GV 433 753 533 99 463 533 6:3
=LQN 0J2NJ#GV 493 953 4<3 ;5 533 5:3 833
0LQHUDOH#ROLH 0J2NJ#GV ?#58 5:33 4433 ?#58 6433 7; ;83
$OGULQ 0J2NJ#GV Q1E1 77 Q1E1 Q1E1 8/< Q1E1 Q1E
,VRGULQ 0J2NJ#GV Q1E1 48 Q1E1 Q1E1 8/8 Q1E1 Q1E
%LRDFFXPXODWLH
'XLQGRRUQEHVVHQ
$UVHHQ 0J2NJ#GV Q1E1 Q1E1 Q1E1 ?#4 Q1E1 Q1E1 Q1E1
&DGPLXP 0J2NJ#GV Q1E1 Q1E1 Q1E1 ?#4 Q1E1 Q1E1 Q1E1
=LQN 0J2NJ#GV Q1E1 Q1E1 Q1E1 ?#4 Q1E1 Q1E1 Q1E1
:LOJHQVFKRUV
$UVHHQ 0J2NJ#GV < Q1E1 Q1E1 ?#4 Q1E1 Q1E1 ?#4
&DGPLXP 0J2NJ#GV 7 Q1E1 Q1E1 5 Q1E1 Q1E1 6
=LQN 0J2NJ#GV 5 Q1E1 Q1E1 5 Q1E1 Q1E1 4
5HJHQZRUPHQ
$UVHHQ 0J2NJ#GV 4 Q1E1 ?#4 Q1E1 Q1E1 ?#4 ?#4
&DGPLXP 0J2NJ#GV 57 Q1E1 79 Q1E1 Q1E1 7: <
.RSHU 0J2NJ#GV ?#4 Q1E1 ?#4 Q1E1 Q1E1 4/8 ?4
=LQN 0J2NJ#GV 9 Q1E1 48 Q1E1 Q1E1 44 5
7R[LFRORJLH
0LFURWR[ Q1E Q1E1
6ODWHVW
.LHPLQJ Q1E1 Q1E1
%LRPDVVD Q1E1 0 Q1E1 ..
:RUPHQWHVW
*URHL Q1E1 Q1E1
5HSURGXFWLH Q1E1 .. Q1E1 ..
%DLW#/DPLQD Q1E1 .. Q1E1 ..
9HOGLQYHQWDULVDWLHV#YDQ#GH#WRSODDJ
1HPDWRGHQ
$DQWDO +S1#433#J, .. ..
0,#+508,
5HJHQZRUPHQ
3RSXODWLHYHUGHOLQJ
/HHIWLMGVRSERXZ
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(FRORJLVFKH#W\SHULQJ
9RRU#GH#HFRORJLVFKH# W\SHULQJ# YDQ#GH# ORFDWLH# ]LMQ# 44#HFRWRSHQ#RQGHUVFKHLGHQ1#3HU# HFRWRRS# ]LMQ
DELRWLVFKH#FRQGLWLHV/#NHQPHUNHQ#YDQ#GH#YHJHWDWLH#HQ#EHKHHU#EHVFKUHYHQ1#'H# OLJJLQJ#YDQ#GH#HFR0
WRSHQ# LV#RS#GH#HFRWRSHQNDDUW# LQ# ILJXXU#8#ZHHUJHJHYHQ1#'H#JURRWVWH#RSSHUYODNWHQ#ZRUGHQ#EHGHNW
GRRU#GH#HFRWRSHQ# UXLJ#JUDVODQG/#ZLOJHQVWUXZHHO/#EHJURHLG#SXLQ#HQ#NDDO#SXLQ#HQ# UXLJ# ULHWODQG1#'H
HFRORJLVFKH#NDQVHQ#YRRU#HQ#G\QDPLHN#YDQ#KHW#JHELHG#KDQJHQ#QDXZ#VDPHQ#PHW#GH#RPJHYLQJ1#+HW
OHHIJHELHG#YDQ#ELMYRRUEHHOG#YRJHOV#VWUHNW#]LFK#RYHU#HHQ#JURWHU#JHELHG#XLW#HQ#GH#YHUVSUHLGLQJ#YDQ
RQGHU#DQGHUH#SODQWHQ# LV/#]HNHU#ELM#HHQ#UHODWLHI#NOHLQ#JHELHG#DOV#GH#SLORWORFDWLH/#DIKDQNHOLMN#YDQ#GH
QDWXXU#LQ#GH#RPJHYLQJ1#:HONH#EHWHNHQLV#KHW#JURHQ#URQG#5R]HQEXUJ#HQ#GH#SLORWORFDWLH#YRRU#HONDDU
NXQQHQ#KHEEHQ#ZRUGW#ELM#GH#LQULFKWLQJVVWXGLH#QDGHU#EHNHNHQ1

)LJ1#81 (FRWRSHQNDDUW#'ULHKRHN#5R]HQEXUJ#PHW#DDQGXLGLQJ#YDQ#GH#PRQVWHU02ERRUSXQWHQ#YRRU
GH#FKHPLVFKH#NDUDNWHULVDWLH#HQ#GH#HFRORJLVFKH#EHRRUGHOLQJ1
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714# .DUDNWHULVDWLH#QXOVLWXDWLH

,QGLHQ#VWLPXODWLH#YDQ#ELRORJLVFKH#DIEUDDN#YDQ#GH#YHURQWUHLQLJLQJHQ#QDJHVWUHHIG#ZRUGW/#]DO#PRHWHQ
ZRUGHQ#JHNR]HQ#YRRU#HHQ# LQULFKWLQJVYDULDQW#ZDDUELM#GH#EDJJHUVSHFLH#RQGHU#]XXUVWRIULMNH#RPVWDQ0
GLJKHGHQ#ZRUGW#JHEUDFKW1#6WLPXODWLH#YDQ#DIEUDDN#]DO#HFKWHU#DOOHHQ#HIIHFW#KHEEHQ#RS#GH#YHURQWUHL0
QLJLQJ#PHW#PLQHUDOH# ROLH1# 'H# RYHULJH# YHURQWUHLQLJLQJHQ# +3$./# GULQV/# ]ZDUH#PHWDOHQ,# ]XOOHQ# LQ
RQYHUDQGHUGH#FRQFHQWUDWLHQLYHDXV#DDQZH]LJ#EOLMYHQ1#%LM#KHW#FUHsUHQ#YDQ#]XXUVWRIULMNH#RPVWDQGLJ0
KHGHQ/#GRRU#GH#EDJJHUVSHFLH#ELMYRRU0EHHOG#DDQ#GH#RSSHUYODNWH#WH#EUHQJHQ#RI#GRRU#SHUVOXFKWLQMHF0
WLH/#]XOOHQ#ULMSLQJVSURFHVVHQ#RSWUHGHQ#ZDDUELM#WHYHQV#GH#S+#NDQ#GDOHQ#HQ#]ZDUH#PHWDOHQ#NXQQHQ
PRELOLVHUHQ1#+RHZHO#KHW#GRRU#KHW#KRJH#NDONJHKDOWH#QLHW#DDQQHPHOLMN#OLMNW/#EUHQJW#GLW#ZHO#HHQ#ULVLFR
PHW#]LFK#PHH1

(FRORJLVFKH# ULVLFR�V#]LMQ#QDXZHOLMNV#DDQJHWURIIHQ/#DOOHHQ#GRRUYHUJLIWLJLQJ# YDQ# ]ZDUH#PHWDOHQ# YLD
ZRUPHQ#QDDU#ZRUPHQHWHQGH#RUJDQLVPHQ#NDQ#HHQ#ULVLFR#YRUPHQ1#=RZHO#GH#YHURQWUHLQLJLQJHQ#PHW
]ZDUH#PHWDOHQ#DOV#GH#YHURQWUHLQLJLQJHQ#PHW#RUJDQLVFKH#YHUELQGLQJHQ#]LMQ#LQ#VWHUN#JHERQGHQ#YRUP
DDQZH]LJ#HQ#GDDUGRRU#ZHLQLJ#ELRORJLVFK#EHVFKLNEDDU1#'LW#PDDNW#KHW#PRHLOLMN#GH#JHKDOWHQ#DDQ#GH]H
YHURQWUHLQLJLQJHQ#RS#QDWXXUOLMNH#ZLM]H#WH#GRHQ#DIQHPHQ#PDDU#KHW#PDDNW#KHW# WHYHQV#RQQRGLJ#DDQ0
JH]LHQ#WRFK#JHHQ#QRHPHQVZDDUGLJH#HIIHFWHQ#RSWUHGHQ1##'H]H#FRQVWDWHULQJ#]DO#ULFKWLQJ#JHYHQG#]LMQ
ELM#KHW#RSVWHOOHQ#YDQ#PRJHOLMNH#LQULFKWLQJVYDULDQWHQ1

$DQJH]LHQ#GH# ORFDWLH#UHHGV#JRHGH#HFRORJLVFKH#SRWHQWLHV#KHHIW#NDQ#GDDU#ELM#GH#JURHQH# LQULFKWLQJ/
]RQGHU# LQJULMSHQGH#PDDWUHJHOHQ/#JRHG#ELM#ZRUGHQ#DDQJHVORWHQ1#*HFRQFOXGHHUG#NDQ#ZRUGHQ#GDW/
GRRU#KHW# YULMZHO#RQWEUHNHQ# YDQ#HFRORJLVFKH# ULVLFR�V/#JURHQH# LQULFKWLQJ# YDQ#GH# ORFDWLH# ]HHU#JRHG
PRJHOLMN# LV# ]RQGHU# GDW# VDQHULQJVPDDWUHJHOHQ# KRHYHQ# WH#ZRUGHQ# JHWURIIHQ1#+HW# NRPHQ# WRW# HHQ
JURHQH# LQULFKWLQJ# LV#HHQ#YDQ#GH#GRHOVWHOOLQJHQ#YDQ#KHW#RQGHU]RHN1#(HQ#DQGHUH#GRHOVWHOOLQJ# LV#KHW
YHUEHWHUHQ#YDQ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH#GRRU#VWLPXODWLH#YDQ#ELRORJLVFKH#DIEUDDN# WH#EH0
ZHUNVWHOOLJHQ1#*HNHNHQ#]RX#ZRUGHQ#QDDU#HHQ# LQULFKWLQJVYDULDQW#ZDDUELM#EHLGH#GRHOVWHOOLQJHQ/# LQ0
GLHQ#PRJHOLMN/#]RXGHQ#ZRUGHQ#YHUZH]HQOLMNW1

715# (YDOXDWLH#YDQ#GH#PHHWPHWKRGH#HQ#UHVXOWDWHQ

'H#EHRRUGHOLQJ#YDQ#GH#JHEUXLNWH#PHHWLQVWUXPHQWHQ#YRRU#NDUDNWHULVDWLH#YDQ#EDJJHUVSHFLHORFDWLHV
LV#VDPHQJHYDW#ZHHUJHJHYHQ#LQ#WDEHO#51

8LW#GH#EHRRUGHOLQJ#YDQ#GH#JHEUXLNWH#PHHWLQVWUXPHQWHQ#EOLMNW#GDW#YULMZHO#DOOH#PHHWPHWKRGHQ#HHQ
EUXLNEDDU#UHVXOWDDW#KHEEHQ#RSJHOHYHUG1#+LHUXLW#NDQ#GH#FRQFOXVLH#ZRUGHQ#JHWURNNHQ#GDW#ELM#GH#ND0
UDNWHULVDWLH#YDQ#DQGHUH#EDJJHUVSHFLHORFDWLHV# LQ#KHW#YHUYROJRQGHU]RHN#DOOH#PHHWLQVWUXPHQWHQ#GLH0
QHQ# WH#ZRUGHQ# JHEUXLNW1#8LW# NRVWHQRYHUZHJLQJ# GLHQW# GH# LQ]HW# YDQ#PHHWLQVWUXPHQWHQ# HFKWHU# WH
ZRUGHQ#EHSHUNW1#8LW#WDEHO#5#EOLMNW#GDW# LQ#HHQ#DDQWDO#JHYDOOHQ#GH#PHWLQJHQ#NXQQHQ#ZRUGHQ#YHUHHQ0
YRXGLJG#GRRU#HHQ#DDQWDO#SDUDPHWHUV#ZHJ#WH#ODWHQ#RI#KHW#DDQWDO#DQDO\VHV#WH#YHUPLQGHUHQ1#9HUGHUH
YHUHHQYRXGLJLQJ#YDQ#GH#PHWKRGLHN#]DO#SODDWVYLQGHQ#LQ#IDVH#5#YDQ#KHW#RQGHU]RHN1
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814# 6WDS#5=#%HSDOHQ#PRJHOLMNKHGHQ#YRRU#KHULQULFKWLQJ#HQ#EHKHHU

%LM#KHW#EHSDOHQ#YDQ#GH#PHHVW#RSWLPDOH# LQULFKWLQJVYRUP#YRRU#GH# ORFDWLH#NXQQHQ#YHUVFKLOOHQGH# LQ0
YDOVKRHNHQ#HQ#EHRRUGHOLQJVFULWHULD#ZRUGHQ#RQGHUVFKHLGHQ/#QDPHOLMN=
0# NRVWHQ>
0# KHW#YHUEHWHUHQ#YDQ#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH>
0# KHW#YHUPLQGHUHQ#YDQ#GH#ULVLFR¶V>
0# KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#HQ#OHHIEDDUKHLG#LQ#KHW#JHELHG1

(QHU]LMGV#PRHW#EHSDDOG#ZRUGHQ#DDQ#ZHONH#FULWHULD#KHW#PHHVWH#JHZLFKW#ZRUGW# WRHJHNHQG/#DQGHU0
]LMGV#PRHW#ZRUGHQ#EHNHNHQ#ZDW#SUDNWLVFK#PRJHOLMN#LV#RS#GH#SLORWORFDWLH1

,Q#HHUVWH# LQVWDQWLH#]LMQ#GH# LQULFKWLQJVYDULDQWHQ#YDQXLW#GH#YHUVFKLOOHQGH# LQYDOVKRHNHQ#XLWJHZHUNW# LQ
GH#YRUP#YDQ#LFRQHQ1#'H#LFRQHQ#ZRUGHQ#KLHURQGHU#ZHHUJHJHYHQ#+ILJXXU#9,1

)LJ1#91 0RJHOLMNH#LQULFKWLQJVYDULDQWHQ#YDQXLW#YHUVFKLOOHQGH#LQYDOVKRHNHQ1
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9DQXLW# NRVWHQRYHUZHJLQJHQ# LV# GH# YDULDQW# ³QLHWV# GRHQ´# KHW# JXQVWLJVW# +DXWRQRPH# RQWZLNNHOLQJ,1
9DQXLW#GH#ZHQV#GH#NZDOLWHLW#YDQ#GH#EDJJHUVSHFLH#WH#YHUEHWHUHQ#NDQ#HHQ#YDULDQW#ZRUGHQ#XLWJHZHUNW
ZDDUELM#GH#DIEUDDN#YDQ#GH#YHURQWUHLQLJLQJHQ#LQ#GH#EDJJHUVSHFLH#ZRUGW#JHVWLPXOHHUG#+ODQGIDUPLQJ,1
'RRU#KHW#FUHsUHQ#YDQ#HHQ#ZDWHUSDUWLM#RS#GH# ORFDWLH#]XOOHQ#UHJHQZRUPHQ#]LFK#WHUXJWUHNNHQ#HQ#NDQ
KHW#ULVLFR#YDQ#GRRUYHUJLIWLJLQJ#YLD#UHJHQZRUPHQ#ZRUGHQ#WHJHQJHJDDQ#+PLQLPDOLVHUHQ#ULVLFR¶V,1#+HW
YHUKRJHQ#YDQ#QDWXXUZDDUGHQ#NDQ#ZRUGHQ#JHUHDOLVHHUG#GRRU#GH#RQWZLNNHOLQJ#YDQ#EHVWDDQGH#YH0
JHWDWLHW\SHQ#RS#GH#ORFDWLH#WH#VWLPXOHUHQ#HQ#KHUNRORQLVDWLH#YDQ#EHSDDOGH#JHELHGVGHOHQ#DFWLHI#WH#EH0
YRUGHUHQ#+QDWXXUSRWHQWLH#OHLGHQG,1

,Q#GH#YROJHQGH#SDUDJUDDI#ZRUGHQ#GH#PRJHOLMNKHGHQ#YRRU# LQULFKWLQJ#HQ#GH#KLHUELM# OHLGLQJJHYHQGH
LQYDOVKRHNHQ#YHUGHU#XLWJHZHUNW1#7HYHQV#ZRUGW#GDDUELM#JHNHNHQ#QDDU#KDDOEDDUKHLG#HQ#WH#YHUZDFK0
WHQ#UHQGHPHQW1#'LW#UHVXOWHHUW#LQ#GH#NHX]H#YDQ#HHQ#YDQ#GH#YDULDQWHQ1

815# 6WDS#6=#$IZHJLQJ#KHULQULFKWLQJ

$XWRQRPH#RQWZLNNHOLQJ
%LM# DXWRQRPH# RQWZLNNHOLQJ# ]DO# QDDU# YHUZDFKWLQJ# GH#PLOLHXK\JLsQLVFKH# NZDOLWHLW# YDQ# GH# VSHFLH
VOHFKWV#]HHU#ODQJ]DDP#YHUEHWHUHQ1#(U#ZRUGHQ#JHHQ#PDDWUHJHOHQ#JHWURIIHQ#RP#HYHQWXHOH#GRRUYHU0
JLIWLJLQJVULVLFR¶V#WH#PLQLPDOLVHUHQ1#'H#HFRORJLVFKH#SRWHQWLHV#YDQ#KHW#JHELHG##ZRUGHQ#QLHW#WHQ#YROOH
EHQXW#GRRUGDW# LQULFKWLQJVPDDWUHJHOHQ#QLHW#ZRUGHQ#JHWURIIHQ1#$XWRQRPH#RQWZLNNHOLQJ# OHLGW#QLHW# WRW
RQDFFHSWDEHOH#ULVLFR¶V#RI#RQDFFHSWDEHOH#JURHQH#LQULFKWLQJ#HQ#YHUGLHQW#GDDUPHH#GH#YRRUNHXU#ERYHQ
VDQHULQJ1#(FKWHU/#ULVLFR¶V#NXQQHQ#YHUGHU#ZRUGHQ#EHSHUNW#HQ#JURHQH#LQULFKWLQJ#YHUGHU#JHVWLPXOHHUG
ZDDUGRRU#DXWRQRPH#RQWZLNNHOLQJ#QLHW#GH#PHHVW#JHVFKLNWH#YDULDQW#LV1

9HUEHWHUHQ#YDQ#GH#EDJJHUVSHFLHNZDOLWHLW
2P# GH# NZDOLWHLW# YDQ# GH# EDJJHUVSHFLH# WH# YHUEHWHUHQ# NXQQHQ# ELRORJLVFKH# VDQHULQJV0WHFKQLHNHQ
ZRUGHQ# WRHJHSDVW1#'H]H# WHFKQLHNHQ#NXQQHQ#ZRUGHQ#RQGHUYHUGHHOG# LQ#DsUREH#HQ#DQDsUREH# WHFK0
QLHNHQ1

%LM#GH#DsUREH#WHFKQLHNHQ#NDQ#ZRUGHQ#JHGDFKW#DDQ#LQWHQVLHYH#PHWKRGHQ#ZDDUELM#DFWLHI#]XXUVWRI#HQ
ZDUPWH#ZRUGW#WRHJHYRHJG#HQ#H[WHQVLHYH#PHWKRGHQ#LQ#FRPELQDWLH#PHW#HQHUJLHWHHOW#HQ#SK\WRUHPH0
GLDWLH1#'DDUQDDVW#EHVWDDW#RRN#GH#H[WHQVLHYH# ODQGIDUP#ZDDUELM#GH#EDJJHUVSHFLH# QDDU# GH# RSSHU0
YODNWH#PRHW#ZRUGHQ#JHKDDOG#]RGDW#GH#VSHFLH#NDQ#RQWZDWHUHQ#HQ#DsURRE#NDQ#ZRUGHQ1

,Q#GH#KXLGLJH#VLWXDWLH# LV#GH#EDJJHUVSHFLH#RS#GH#SLORWORFDWLH#DQDsURRE1#'LW#EHWHNHQW#GDW#PLQHUDOH
ROLH#HQ#3$.#QLHW#DIJHEURNHQ#NXQQHQ#ZRUGHQ#HQ#GH#]ZDUH#PHWDOHQ#JURWHQGHHOV#]LMQ#YDVWJHOHJG# LQ
PHWDDOVXOILGHQ1#'H#2&%¶V#+GULQV,#NXQQHQ#PRJHOLMN#ZHO#ZRUGHQ#DIJHEURNHQ#GRRU#PLGGHO#YDQ#UHGXF0
WLHYH#GHFKORUHULQJ1#'LW#LV#HFKWHU#HHQ#]HHU#ODQJ]DDP#SURFHV#GDW#YRRUQDPHOLMN#ZRUGW#JHGUHYHQ#GRRU
GH#WUDJH#GHVRUSWLH#DOV#JHYROJ#YDQ#GH#VWHUNH#ELQGLQJ#YDQ#2&%¶V#DDQ#GH#RUJDQLVFKH#VWRI#LQ#GH#EDJ0
JHUVSHFLH1#'RRU#GH#DDQZH]LJKHLG#YDQ#GH#GHNODDJ#HQ#GH#RPVWDQGLJKHGHQ#RS#GH# ORFDWLH#]LMQ#JHHQ
H[WUD#LQJUHSHQ#QRGLJ#RP#ULVLFR¶V#WH#PLQLPDOLVHUHQ1

'H#EHRRUGHOLQJ#YDQ#GH#WRHSDVEDDUKHLG#YDQ#GH#ELRORJLVFKH#VDQHULQJVPHWKRGHQ#RS#GH# ORFDWLH#NDQ
JHEHXUHQ#DDQ#GH#KDQG#YDQ#7#FULWHULD=

41# 'H#VRRUW#YHUYXLOLQJ#GLH#PHW#GH#PHWKRGH#NDQ#ZRUGHQ#YHUZLMGHUG#PRHW#RYHUHHQNRPHQ#PHW#GH
VRRUW#YHUYXLOLQJ#GLH#ULVLFR¶V#YHURRU]DDNW#RS#GH#SLORWORFDWLH1

51# +HW#UXLPWHEHVODJ#YDQ#GH#PHWKRGH#PDJ#QLHW#JURWHU#]LMQ#GDQ#GH#ORFDWLH#]HOI1
61# (IIHFW#YDQ#GH#LQJUHHS#RS#GH#KXLGLJH#HFRORJLH1
71# 2S#EDVLV#YDQ#GH#ERYHQJHQRHPGH#FULWHULD#ZRUGW#EHRRUGHHOG#RI#GH#PHWKRGH#JHVFKLNW# LV#YRRU

WRHSDVVLQJ#RS#GH#SLORWORFDWLH1
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,Q# WDEHO#6# LV#GH#HYDOXDWLH#YDQ#GH#ELRORJLVFKH#VDQHULQJVPHWKRGHQ#YRRU#GH#SLORWORFDWLH#5R]HQEXUJ
VDPHQJHYDW#ZHHUJHJHYHQ1

:DQQHHU#GH#FULWHULD#YRRU#WRHSDVVLQJ#YDQ#ELRORJLVFKH#VDQHULQJVPHWKRGHQ#YHUJHOHNHQ#ZRUGHQ#PHW
GH#NDUDNWHULVWLHNHQ#YDQ#GH#SLORWORFDWLH#EOLMNW#GDW#JHHQ#YDQ#GH#WHFKQLHNHQ#RS#DOOH#SXQWHQ#DDQVOXLW#ELM
GH#RPVWDQGLJKHGHQ#RS#GH# ORFDWLH1#%LRORJLVFKH#VDQHULQJ# LV#GDDURP#JHHQ#RSWLH#RS#GH# ORFDWLH#5R0
]HQEXUJ1#(U#]XOOHQ#DQGHUH# LQULFKWLQJV0#HQ#JHEUXLNVYDULDQWHQ#PRHWHQ#ZRUGHQ#JHEUXLNW#RP# WRW#HHQ
JRHGH#LQULFKWLQJ#WH#NRPHQ1

7DEHO#61 (YDOXDWLH#ELRORJLVFKH#VDQHULQJVWHFKQLHNHQ1

0HWKRGH 6RRUW#YHUYXLOLQJ 5XLPWH#EHVODJ (IIHFW#RS#KXLGLJH
HFRORJLH

%HRRUGHOLQJ#JHVFKLNWKHLG
SLORWORFDWLH

$FWLHYH#]XXUVWRIWRHGLH0
QLQJ#HQ#WRHGLHQLQJ
ZDUPWH

0RELHOH#+YOXFKWLJH,/#JRHG#EH0
VFKLNEDUH#RUJDQLVFKH#VWRIIHQ
+ROLH#HQ#3$.,

(YHQ#JURRW#DOV#ORFDWLH#0
JURWHU#GDQ#ORFDWLH

9HUVWRULQJ=#DDQOHJ
YDQ#LQIUDVWUXFWXXU

*HHQ#NZDOLWHLWVYHUEHWHULQJ
EDJJHUVSHFLH#WH#YHUZDFK0
WHQ

([WHQVLHYH#]XXUVWRI0
WRHGLHQLQJ#LQ#FRPELQD0
WLH#PHW#HQHUJLH#WHHOW#HQ
SK\WRUHPHGLDWLH

0RELHOH#+YOXFKWLJH,#JRHG#EH0
VFKLNEDUH#RUJDQLVFKH#VWRIIHQ
+ROLH#HQ#3$.,#HQ#]ZDUH#PHWD0
OHQ

*URWHU#GDQ#ORFDWLH 9HUQLHWLJLQJ=#ZRUGW
YHUYDQJHQ#GRRU
ZLOJHQWHHOW#HQ#PR0
QRFXOWXXU

5XLPWHEHVODJ#LV#JURWHU#GDQ
ORFDWLH1#9HUJURWLQJ#ULVLFR¶V
GRRU#YHUVSUHLGLQJ#YDQ#YHU0
RQWUHLQLJLQJ

/DQGIDUP 2UJDQLVFKH#VWRIIHQ *URWHU#GDQ#ORFDWLH 9HUQLHWLJLQJ=#GH
KHOH#ORFDWLH#ZRUGW
RS#GH#VFKRS#JH0
QRPHQ

5XLPWHEHVODJ#LV#JURWHU#GDQ
ORFDWLH1#9HUJURWLQJ#ULVLFR¶V
GRRU#YHUVSUHLGLQJ#YDQ#YHU0
RQWUHLQLJLQJ

+XLGLJH#VLWXDWLH
+DQDsURRE,

2UJDQLVFKH#VWRIIHQ#+2&%, (YHQ#JURRW#DOV#ORFDWLH *HHQ#HIIHFWHQ 2S#WHUPLMQ#JHULQJH#NZDOL0
WHLWVYHUEHWHULQJ1#*HHQ
DQGHUH#QHJDWLHYH#HIIHFWHQ

9HUPLQGHUHQ#ULVLFR¶V
9RRU# KHW# YHUPLQGHUHQ# YDQ# HFRORJLVFKH# ULVLFR¶V# GLHQW# GH# LQULFKWLQJVYDULDQW# WH# ]LMQ# JHsQW# RS# KHW
YRRUNRPHQ#YDQ#EORRWVWHOOLQJ#DDQ#GH#YHURQWUHLQLJLQJ1#2S#GH#ORFDWLH#EOHHN#PHW#QDPH#ELRDFFXPXODWLH
YDQ#PHWDOHQ# LQ#UHJHQZRUPHQ#RS# WH# WUHGHQ1# ,QGLHQ#DOV#XLWJDQJVSXQW#JHKDQWHHUG#ZRUGW#GDW#HU#QLHW
ZRUGW#JHVFKRYHQ#PHW#GH#EDJJHUVSHFLH/#DDQJH]LHQ#GDQ#GH#JHKHOH#EHVWDDQGH#HFRORJLH#WHQLHW#ZRUGW
JHGDDQ/# NXQQHQ# HU# 5#PRJHOLMNKHGHQ#ZRUGHQ# RQGHUVFKHLGHQ# RP# GH]H# ELRDFFXPXODWLH# WHJHQ# WH
JDDQ=
41# ,VRODWLH#GRRU#PLGGHO#YDQ#DIGHNODDJ1
51# ,VRODWLH#GRRU#PLGGHO#YDQ#YHUKRJHQ#ZDWHUSHLO1

+HW#XLWEUHLGHQ#YDQ#GH#DIGHNODDJ#+RSWLH#4,#LV#YDQXLW#KHW#RRJSXQW#YDQ#JURHQH# LQULFKWLQJ#QLHW#ZHQVH0
OLMN1#+HW# YHUKRJHQ# YDQ# KHW#ZDWHUSHLO# NDQ# GDDUHQWHJHQ# JXQVWLJ# XLWZHUNHQ# RS# KHW# EHSHUNHQ# YDQ
HFRORJLVFKH#ULVLFR¶V1#2YHULJHQV#PRHWHQ#GH#JHFRQVWDWHHUGH#HFRORJLVFKH#ULVLFR¶V#QRJ#QDGHU#ZRUGHQ
EHNHNHQ1#1DJHJDDQ#PRHW#ZRUGHQ#RI#GH#JHFRQVWDWHHUGH#DFFXPXODWLH# YDQ#PHWDOHQ# LQ# UHJHQZRU0
PHQ#GDDGZHUNHOLMN#GRRU#GH#YHURQWUHLQLJLQJHQ#LQ#GH#EDJJHUVSHFLH#ZRUGW#YHURRU]DDNW#RI#GDW#DQGHUH
YHURQWUHLQLJLQJHQ#+DWPRVIHULVFKH#GHSRVLWLH#RS#GH#WRSODDJ#YDQ#GH#GHNODDJ,#GH#RRU]DDN#LV1

%HQXWWHQ#HFRORJLVFKH#SRWHQWLHV
8LW#GH#NDUDNWHULVDWLH#YDQ#GH#QXO0VLWXDWLH#LV#JHFRQFOXGHHUG#GDW#GH#YHURQWUHLQLJLQJVVLWXDWLH#RS#GH#OR0
FDWLH#JHHQ#EHOHPPHULQJ#YRUPW#RP#WRW#HHQ#JURHQH#LQULFKWLQJ#WH#NRPHQ1#'LW#KRXGW#LQ#GDW#]RQGHU#KHW
QHPHQ# YDQ# LQJULMSHQGH# VDQHULQJVPDDWUHJHOHQ# JHNRPHQ# NDQ# ZRUGHQ# WRW# HHQ# LQULFKWLQJVYRUP
ZDDUELM#KHW#EHQXWWHQ#YDQ#GH#HFRORJLVFKH#SRWHQWLHV#HQ#KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#YDQ#GH
ORFDWLH#FHQWUDDO#VWDDQ1#(HQ#PRJHOLMNH#LQULFKWLQJVYRUP#YDQXLW#GLW#SHUVSHFWLHI#ZRUGW#RQGHUVWDDQG#EH0
VFKUHYHQ1#'H#JHVLJQDOHHUGH# +JHULQJH,#GRRUYHUJLIWLJLQJVULVLFR¶V#ZRUGHQ#KLHUELM#RQGHUNHQG1#'H# LQ0
ULFKWLQJ#PDJ#GH#YHUVSUHLGLQJ#YDQ#VWRIIHQ#LQ#LHGHU#JHYDO#QLHW#EHYRUGHUHQ1
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%LM#GH]H# LQULFKWLQJVYDULDQW# LV#XLWJHJDDQ#YDQ#HHQ#VWUHHIEHHOG#ZDDUELM#QDWXXUOLMNH#SRWHQWLHV# OHLGHQG
]LMQ#HQ#GDW#SDVW#LQ#GH#RPJHYLQJ1#2P#GH#QDWXXUOLMNH#SRWHQWLHV#WRW#XLWGUXNNLQJ#WH#EUHQJHQ#PRHW#ZRU0
GHQ#DDQJHVORWHQ#ELM#GH#PLQ#RI#PHHU#QDWXXUOLMNH#RQWZLNNHOLQJ#GLH#LQ#GHOHQ#YDQ#KHW#WHUUHLQ#VSRQWDDQ
KHEEHQ#SODDWV#JHYRQGHQ1#'H#SLORWORFDWLH# OLJW#PLGGHQ# LQ# KHW# GHOWDJHELHG1#$OV# RQGHUGHHO# YDQ# KHW
GHOWDJHELHG#NXQQHQ#YRRU#GH# ORFDWLH#QDWXXUOLMNH# UHIHUHQWLHEHHOGHQ#YDQ#]RHW# WRW#EUDNNH#PRHUDVVHQ
VHPL0QDWXXUOLMNH# JUDVODQGHQ# HQ# GXLQ0YHJHWDWLHV#ZRUGHQ# JHQRHPG1#9DULDWLH# LQ# KHW# JHELHG# LV# JH0
ZHQVW1#'DDURP#ZRUGW# LQJH]HW# RS# HHQ# FRPELQDWLH# YDQ# RSHQ# HQ# JHVORWHQ# WHUUHLQGHOHQ/#PHW# HHQ
JURWHU#DUHDDO#ZDWHU#GDQ#QX#KHW#JHYDO#LV1#+HW#RQWZHUS#]DO#EHVWDDQ#XLW#HHQ#UHHNV#PDDWUHJHOHQ#GLH#RS
HONDDU#DDQVOXLWHQ1#+HW#]LMQ#YHUVFKLOOHQGH#VWDSSHQ#RS#ZHJ#QDDU#HHQ#RSWLPDOH#HFRORJLVFKH#LQULFKWLQJ1

'H#4H#VWDS#]DO#]LMQ#KHW#YHUZLMGHUHQ#YDQ#PDWHULDOHQ#RS#GH# ORFDWLH#GLH#GH#QDWXXUOLMNH#RQWZLNNHOLQJ
EHOHPPHUHQ1#+LHUELM#PRHW#ZRUGHQ#JHGDFKW#DDQ#KHW#YHUZLMGHUHQ#YDQ#SXLQYHUKDUGLQJ/#EHERXZLQJ#HQ
RS#KHW#WHUUHLQ#RSJHVODJHQ#PDWHULDOHQ1#2S#WHUPLMQ#NDQ#RRN#GH#YHUELQGLQJVZHJ#QDDU#GH#$48/#GLH#KHW
JHELHG#GRRUVQLMGW#ZRUGHQ#YHUZLMGHUG1#9HUYROJHQV#NDQ#KHW# UHOLsI#ZRUGHQ#DDQJHSDVW#ZDDUGRRU#KHW
JHELHG#ZHHU#4#JHKHHO#YRUPW#HQ#KHW#QDWXXUOLMNH#NDUDNWHU#ZRUGW#YHUVWHUNW1#'RRU#GH#GUHPSHOKRRJWH
YRRU# GH#ZDWHUDIYRHU# WH# YHUKRJHQ# NDQ# KHW# JHELHG# QDWWHU#ZRUGHQ# JHPDDNW# GDQ# KHW# QX# LV1# ,Q# GH
QRRUGRRVWKRHN#]DO#GLW#OHLGHQ#WRW#HHQ#YHUJURRW#RSSHUYODN#GDW#SHUPDQHQW#RQGHU#ZDWHU#VWDDW1#'RRU#GH
RHYHUV#YDQ#GH#VORWHQ# IODXZHU# WH#PDNHQ#NDQ#KHW#DUHDDO#YRRU#RHYHUSODQWHQ#GLH#NDUDNWHULVWLHN#]LMQ
YRRU#KHW#GHOWDJHELHG#ZRUGHQ#XLWJHEUHLG1#'H#ZDWHUJHERQGHQ#QDWXXU#NDQ#KLHUGRRU#ZRUGHQ#YHUVWHUNW1
,Q#GHOHQ#YDQ#KHW#JHELHG#GLH#ELM#GH#KHULQULFKWLQJ#ZRUGHQ#YHUJUDYHQ#NDQ#GH#KHUNRORQLVDWLH#YDQ#YH0
JHWDWLHW\SHQ#ZRUGHQ#EHYRUGHUG#GRRU#KHW#DFWLHI#YHUVSUHLGHQ#YDQ#VRRUWHQ1#'LW#NDQ#JHEHXUHQ# LQ#GH
YRUP#YDQ#YHUVSUHLGHQ#YDQ#PDDLVHO#XLW#GH#RPJHYLQJ#HQ#KHW#SODQWHQ#YDQ#ZLOJHQVWDNHQ1

.HX]H#LQULFKWLQJVYDULDQW
$DQ#GH#KDQG#YDQ#GH#JHVFKHWVWH#PRJHOLMNKHGHQ#YRRU#JURHQH# LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#GH
SLORWORFDWLH#LV#GRRU#KHW#FRQVRUWLXP#HHQ#NHX]H#JHPDDNW#YRRU#GH#LQULFKWLQJVYDULDQW#ZDDUELM#GH#HFROR0
JLVFKH#SRWHQWLHV#HQ#KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#OHLGHQG#]LMQ1#'H#YHURQWUHLQLJLQJVLWXDWLH#RS
GH#ORFDWLH#YRUPW#KLHUELM#JHHQ#EHOHPPHULQJ1#*HEOHNHQ#LV#GDW#HHQ#LQULFKWLQJVYRUP#JHEDVHHUG#RS#EL0
RORJLVFKH#VDQHULQJWHFKQLHNHQ#YRRU#GH# ORFDWLH#JHHQ#JRHGH#RSWLH# LV1#+HW#YHUPLQGHUHQ#YDQ#GH# ULVL0
FR¶V#RS#GRRUYHUJLIWLJLQJ#ZRUGW#LQ#GH#JHNR]HQ#YDULDQW#ZHO#PHHJHQRPHQ1

'H#JHNR]HQ#YDULDQW#LV#LQ#VWDS#7#YHUGHU#XLWJHZHUNW#WRW#HHQ#FRQFUHHW#LQULFKWLQJV0#HQ#EHKHHUSODQ#YRRU
GH#ORFDWLH1

816# 6WDS#7=#2QWZHUS#KHULQULFKWLQJ#HQ#EHKHHU#HQ#LQULFKWLQJ#YDQ#GH#SLORWORFDWLH

,QULFKWLQJ0#HQ#EHKHHUSODQ/#HHQ#RQWZHUS#LQ#VWDSSHQ
,Q#ILJXXU#:#]LMQ#GH#YHUVFKLOOHQGH#JHELHGHQ#DDQJHJHYHQ#ZDDU#GH#PDDWUHJHOHQ#RS#GH#ORFDWLH#EHWUHN0
NLQJ#RS#KHEEHQ1

'H#NHUQ#YDQ#KHW#JURHQH#RQWZHUS#YRRU#GH#SLORWORFDWLH#ELM#5R]HQEXUJ#LV#HHQ#UHHNV#YDQ#PDDWUHJHOHQ
GLH#RS#HONDDU#DDQVOXLWHQ1#+HW#]LMQ#YHUVFKLOOHQGH#VWDSSHQ#RS#ZHJ#QDDU#HHQ#RSWLPDOH#HFRORJLVFKH
LQULFKWLQJ1#%LM#GH#IHLWHOLMNH#LQULFKWLQJ#YDQ#KHW#JHELHG#NXQQHQ#ppQ#RI#PHHU#VWDSSHQ#ZRUGHQ#JHQRPHQ
ZDDUELM#HONH#VWDS#HHQ#PHHUZDDUGH#RSOHYHUW#WHQ#RS]LFKWH#YDQ#GH#YRULJH#VWDS1#=R#RQWVWDDW#HHQ#YHHO0
KHLG#DDQ#LQULFKWLQJVYDULDQWHQ#GLH#EHJLQW#ELM#GH#DXWRQRPH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG/#WRW#HHQ#JH0
VWXXUGH#HQ#JHwQWHJUHHUGH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG#DOV#HFRORJLVFKH#]RQH#LQ#KHW#KDYHQJHELHG1
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+HW#LQULFKWLQJVSODQ#EHVWDDW#XLW#GH#YROJHQGH#VWDSSHQ=
41# *URWH#RSUXLPLQJ

+HW# YHUZLMGHUHQ# YDQ# SXLQ/# DFKWHUJHEOHYHQ#PDWHULDOHQ/# YHUKDUGLQJHQ# HQ# EHERXZLQJHQ1#'H]H
PDWHULDOHQ#UHPPHQ#GH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG1

51# ,QIRUPDWLH#RYHU#KHW#JHEUXLN#YDQ#KHW#JHELHG
2P#GH#IXQFWLHYHUDQGHULQJ#YDQ#KHW#JHELHG#GXLGHOLMN#JHVWDOWH# WH#JHYHQ#PRHW#GH#QLHXZH# IXQFWLH
YDQ#KHW#JHELHG#HQ#GH#SODQQHQ#GLH#HUYRRU#JHPDDNW#]LMQ#ZRUGHQ#XLWJHGUDJHQ1#+LHUYRRU#]DO#ELM#KHW
JHELHG#HHQ#LQIRUPDWLHSDQHHO#ZRUGHQ#JHSODDWVW1

61# $DQSDVVHQ#UHOLsI
%LM#KHW#YHUZLMGHUHQ#YDQ#GH#YHUELQGLQJVZHJ#QDDU#GH#$48#NDQ#KHW#RXGH#WDOXG#ZRUGHQ#XLWJHVFKR0
YHQ#]RGDW#KHW#DDQVOXLW#ELM#GH#WHUUHLQGHOHQ#DDQ#EHLGH#]LMGHQ#YDQ#GH#ZHJ1#+HW#JHELHG#YRUPW#GDQ
ZHHU#HHQ#JHKHHO1#'RRU#JHOHLGHOLMNH#RYHUJDQJHQ# WXVVHQ#GURJHUH#HQ#QDWWHUH#GHOHQ#YDQ#KHW# WHU0
UHLQ#WH#PDNHQ/#ZRUGHQ#JRHGH#XLWJDQJVPLOLHXV#JHFUHsHUG#YRRU#YHUVFKLOOHQGH#YHJHWDWLHW\SHQ1

71# :DWHUULMN#JHELHG
'RRU#GH#GUHPSHOKRRJWH#YRRU#GH#ZDWHUDIYRHU# WH#YHUKRJHQ/#NDQ#KHW#JHELHG#QDWWHU#ZRUGHQ#JH0
PDDNW#GDQ#KHW#QX#LV1#9RRUDO#LQ#GH#QRRUGRRVWKRHN#YDQ#KHW#JHELHG#]DO#GLW#OHLGHQ#WRW#UHJHOPDWLJH
LQXQGDWLHV#YDQ#GH# ODDJVWH#GHOHQ#YDQ#KHW#JHELHG1#+LHUGRRU#RQWVWDDQ#JXQVWLJH#XLWJDQJVVLWXDWLH
YRRU#RHYHUYHJHWDWLHV1#+HW#RSHQ#ZDWHU#RSSHUYODN#QHHPW# WRH#ZDDUGRRU#JHPHHQVFKDSSHQ#YDQ
+OLFKW#EUDNNH,#ZDWHU#PHHU#NDQVHQ#NULMJHQ/#ERYHQGLHQ#ZRUGHQ#KLHUGRRU#GH#ULVLFR¶V#YDQ#GRRUYHU0
JLIWLJLQJ#JHUHGXFHHUG1

81# 9HUVWHUNHQ#YDQ#ZDWHUJHERQGHQ#QDWXXU
'H#WUDGLWLRQHHO#LQJHULFKWH#VORWHQ#PHW#VPDOOH#HQ#VWHLOH#RHYHU]RQHV#ZRUGHQ#DDQJHSDVW1#'RRU#GH
RHYHUV#IODXZHU#WH#PDNHQ#HQ#HHQ#GHHO#YDQ#GH#GXLNHUV#WH#YHUYDQJHQ#GRRU#RSHQ#ZDWHU#YLQGW#HHQ
JURWH#XLWEUHLGLQJ#YDQ#KHW#DUHDDO#YDQ#RHYHUSODQWHQ#SODDWV#GLH#NDUDNWHULVWLHN#]LMQ#YRRU#KHW#GHOWD0
JHELHG1#9RRUDO#YHJHWDWLHW\SHQ#GLH#ELM#HHQ#]ZDN#EUDN#ZDWHUW\SH#KRUHQ#NXQQHQ#]LFK#RQWZLNNHOHQ1

91# 9HUVQHOOHQ#NRORQLVDWLH
%LM#XLWYRHULQJ#YDQ#GH#YRULJH#VWDSSHQ#ZRUGW#HHQ#GHHO#YDQ#KHW#JHELHG#YHUJUDYHQ1#'H#EHVWDDQGH
YHJHWDWLH#YHUGZLMQW#KLHUELM1#'H#KHUNRORQLVDWLH#YDQ#KHW#JHELHG#NDQ#DFWLHI#ZRUGHQ#EHYRUGHUG#GRRU
VWDNHQ#YDQ#ZLOJHQ#WH#SODQWHQ#HQ#PDDLVHO#YDQ#GH#EHUPHQ#HQ#GH#OHLGLQJVWURRN#WH#YHUVSUHLGHQ#RS
GH#NDOH#GHOHQ1

:1# ,QWHJUDWLH#LQ#HFRORJLVFK#QHWZHUN
'H#HFRORJLVFKH#ZDDUGH#YDQ#HHQ#JHwVROHHUG#JHELHG#DOV#GH#SLORWORFDWLH#ELM#5R]HQEXUJ#NDQ#VWHUN
ZRUGHQ#YHUJURRW#GRRU#YHUELQGLQJ#PHW#DQGHUH#JURHQH#JHELHGHQ1#'H#JURHQH#VWURRN#DDQ#GH#RRVW0
NDQW#YDQ#5R]HQEXUJ#NDQ#ZRUGHQ#YHUERQGHQ#PHW#GH#GULHKRHN1#2RN#GH#JURHQH#VWURNHQ#ODQJV#GH
1LHXZH#:DWHUZHJ#NXQQHQ#LQ#KHW#HFRORJLVFK#QHWZHUN#ZRUGHQ#EHWURNNHQ1
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)LJ1#:1 ,QULFKWLQJVSODQ#'ULHKRHN#5R]HQEXUJ1

%HKHHU0#HQ#PRQLWRULQJ
1D#GH#JURHQH#LQULFKWLQJ#YDQ#GH#SLORWORFDWLH#ELM#5R]HQEXUJ#NDQ#KHW#JHELHG#QLHW#YROOHGLJ#DDQ#]LFK]HOI
ZRUGHQ#RYHUJHODWHQ1#+HW#EOLMIW#QRRG]DNHOLMN#SHULRGLHN#HQNHOH#EHKHHUPDDWUHJHOHQ#WH#QHPHQ1#'DDU0
QDDVW# LV#KHW#QRRG]DNHOLMN#GH#PRJHOLMNH#YHUVSUHLGLQJ#YDQ#VWRIIHQ#HQ#GH#HIIHFWHQ#YDQ#KHW#EHKHHU# WH
PRQLWRUHQ1

2QGHU#GH#EHKHHUPDDWUHJHOHQ#YDOOHQ#KHW#PDDLHQ#YDQ#KHW#JUDVODQG#RS#GH#ORFDWLH#+HHQV#SHU#MDDU,#HQ
KHW#VFKRQHQ# #YDQ#GH#VORWHQ# +HHQV#SHU#6# WRW#8# MDDU,1#%LM#KHW#VFKRQHQ#YDQ#GH#VORWHQ#PDJ#ELM#HONH
VFKRQLQJVURQGH#VOHFKWV#HHQ# NDQW# YDQ#GH# VORRW#ZRUGHQ#PHHJHQRPHQ#RP#KHUNRORQLVDWLH# YDQ#GH
RQJHPDDLGH#NDQW#QDDU#GH#JHPDDLGH#NDQW#PRJHOLMN#WH#PDNHQ1

0RQLWRULQJ#]DO#EHVWDDQ#XLW#KHW#PRQLWRUHQ#YDQ#YHUVSUHLGLQJ#YDQ#VWRIIHQ#QDDU#KHW#RSSHUYODNWHZDWHU
HQ#KHW#PRQLWRUHQ#YDQ#GH# UHVXOWDWHQ#YDQ#KHW#EHKHHU1#*HGXUHQGH#HQNHOH# MDUHQ# +FLUFD#8#j#43# MDDU,
PRHWHQ#MDDUOLMNV#HQNHOH#RSSHUYODNWHZDWHUPRQVWHU#ZRUGHQ#RQGHU]RFKW#RS#]ZDUH#PHWDOHQ#RP#WH#NLM0
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NHQ#RI#GH#PHWDOHQ#YDQXLW#GH#ERGHP#LQ#GH#ZDWHUSDUWLM#WHUHFKW#NRPHQ1#:DQQHHU#GH#FRQFHQWUDWLHV#LQ
KHW#RSSHUYODNWHZDWHU#ELQQHQ#GH#SLORWORFDWLH#ERYHQ#GH#DFKWHUJURQGJHKDOWHQ#LQ#GH#RPJHYLQJ#NRPHQ
PRHW#ZRUGHQ#RQGHU]RFKW#RI#GDDGZHUNHOLMN#HIIHFWHQ#RSWUHGHQ# LQ#KHW#DTXDWLVFKH#HFRV\VWHHP#HQ#RI
HU#VSUDNH#LV#YDQ#GRRUYHUJLIWLJLQJ#LQ#GH#YRHGVHONHWHQ1#=R¶Q#8#MDDU#QD#LQULFKWLQJ#YDQ#KHW#JHELHG#PRHW
ZRUGHQ#RQGHU]RFKW#RI# LQULFKWLQJV0#HQ#EHKHHUPDDWUHJHOHQ#KHEEHQ#JHOHLG# WRW#GH#JHZHQVWH#RQWZLN0
NHOLQJ1#+LHUELM#NDQ#JHGDFKW#ZRUGHQ#DDQ#HHQ#QLHXZH#HFRWRSHQ#NDUWHULQJ1

817# 6WDS#8=#9RRUEHUHLGLQJ#UHWURVSHFWLHI#RQGHU]RHN

'H#GRHOVWHOOLQJ#YDQ# IDVH#5# LV#KHW#NDUDNWHULVHUHQ#YDQ#HHQ#DDQWDO#DQGHUH#EDJJHUVSHFLHORFDWLHV#HQ
KHW#RQGHU]RHNHQ#YDQ#GH#YHURQGHUVWHOGH#UHODWLHV#XLW#IDVH#41#'RRU#PHHUGHUH# ORFDWLHV/#PHW#YHUVFKLO0
OHQGH#RXGHUGRP/#YHUVFKLOOHQGH#KHUNRPVW/#YHUVFKLOOHQGH#YHURQWUHLQLJLQJHQ#HQ#GLH#]LFK# LQ#YHUVFKLO0
OHQGH#RQWZLNNHOLQJVVWDGLD#EHYLQGHQ/#ELM#KHW#RQGHU]RHN#WH#EHWUHNNHQ#NDQ#KHW# ODQJH#WHUPLMQ#JHGUDJ
YDQ# YHURQWUHLQLJLQJHQ# HQ# GH# HFRORJLVFKH# RQWZLNNHOLQJ#ZRUGHQ# YDVWJHVWHOG# DOV# IXQFWLH# YDQ# W\SH
YHURQWUHLQLJLQJ/#EHKHHU#HQ#WLMG1#0HW#GH]H#NHQQLV#NXQQHQ#YHUYROJHQV#GH#PRJHOLMNKHGHQ#YRRU#NZDOL0
WHLWVYHUEHWHULQJ# YDQ# VSHFLH# HQ# JURHQH# LQULFKWLQJ# YDQ# EDJJHUVSHFLHORFDWLHV#ZRUGHQ# JHNDUDNWHUL0
VHHUG1

(HQ#4H#LQYHQWDULVDWLH#YDQ#PRJHOLMNH#RQGHU]RHNVORFDWLHV#YRRU#IDVH#5#LV#XLWJHYRHUG#DDQ#GH#KDQG#YDQ
RYHUOHJ#PHW#KHW#FRQVRUWLXP/#JHVSUHNNHQ#PHW#GH#DIGHOLQJ#0LOLHXEHOHLG#YDQ#GH#*HPHHQWH#5RWWHU0
GDP/#KHW#GRRUQHPHQ#YDQ#GH#%,20EDJJHU#HQ#HHQ#YHOGYHUNHQQLQJ#YDQ#HHQ#DDQWDO#EDJJHUVSHFLHOR0
FDWLHV# LQ# KHW# 5LMQPRQGJHELHG1# 'DDUQDDVW# ]LMQ# SRWHQWLsOH# SUREOHHPKHEEHUV# YDQ# EDJJHU0
VSHFLHORFDWLHV#HOGHUV#LQ#1HGHUODQG#JHwQYHQWDULVHHUG1#%HQDGHUGH#LQVWDQWLHV#]LMQ#RQGHU#DQGHUH#SUR0
YLQFLHV/#JHPHHQWHQ/#ZDWHUVFKDSSHQ/#KRRJKHHPUDDGVFKDSSHQ/#'LHQVW#/DQGHOLMN#*HELHG/#6WDDWV0
ERVKHHU1#%LM#KHW#FRQFUHHW#]RHNHQ#QDDU#GHHOQHPHQGH#SDUWLMHQ#PHW#JHVFKLNWH#RQGHU]RHNVORFDWLHV
YRRU#IDVH#5#YDQ#KHW#RQGHU]RHN# LV#GH#KXLGLJH#HQ#WRHNRPVWLJH#EHVWHPPLQJ#YDQ#EDJJHUVSHFLHORFD0
WLHV#YDQ#JURRW#EHODQJ1#(HQ#JURRW#DDQWDO#EHKHHUGHUV2HLJHQDUHQ#EOHHN#HQWKRXVLDVW#RYHU#KHW#SURMHFW
PDDU#KDG#RS#GDW#PRPHQW#JHHQ# ORFDWLHV# LQ#JHGDFKWH#ZDDU#RS#QLHW#DO# WH# ODQJH# WHUPLMQ#HHQ#JURHQH
+KHU,LQULFKWLQJ# WRW#GH#PRJHOLMNKHGHQ#EHKRRUGH1#+HW#]RHNHQ#ZDV#QDDU#EDJJHU0VSHFLHORFDWLHV#ZDDU
JURHQH#LQULFKWLQJ#LQ#GH#WRHNRPVWLJH#EHVWHPPLQJ#SDVW1

8LWHLQGHOLMN#]LMQ#GRRU#7#SDUWLMHQ#JHVFKLNWH#RQGHU]RHNVORFDWLHV#DDQJHGUDJHQ1#+HW#EHWUHIW#5# ORFDWLHV
LQ# KHW#5LMQPRQGJHELHG/# WH#ZHWHQ# KHW# UHFUHDWLHJHELHG# µ2HYHUERV¶# WH# 9ODDUGLQJHQ# HQ# GH# ORFDWLH
µ+DUWHOPRQG¶#WH#5RWWHUGDP/#HQ#5#ORFDWLHV#LQ#KHW#PLGGHQ#HQ#RRVWHQ#YDQ#1HGHUODQG1

,Q# WDEHO#7#]LMQ#GH# ORFDWLHNDUDNWHULVWLHNHQ#VDPHQJHYDW#ZHHUJHJHYHQ1#7HYHQV#]LMQ#GH#NDUDNWHULVWLH0
NHQ#YDQ#GH#SLORWORFDWLH#5R]HQEXUJ#RSJHQRPHQ#WHU#YHUJHOLMNLQJ1

7DEHO#71 2YHU]LFKW#RQGHU]RHNVORFDWLHV1

/RFDWLH (LQGJHEUXLNHU +HUNRPVW /HHIWLMG#LQ#MDUHQ 'HNODDJ

'ULHKRHN#5R]HQEXUJ
+SLORW,

*HPHHQWHOLMN#+DYHQEHGULMI
5RWWHUGDP

5RWWHUGDPVH#KDYHQV 68073 -D

2HYHUERV 5HFUHDWLHVFKDS#0LGGHQ
'HOIODQG

5RWWHUGDPVH#KDYHQV 68073 1HH

+DUWHOPRQG *HPHHQWHOLMN#+DYHQEHGULMI
5RWWHUGDP

5RWWHUGDPVH#KDYHQV 53#HQ#63076 -D

5LMQRHYHU :DWHUVFKDS#5LMQ#HQ#,-VVHO 5LMQ2:DDO 43 1HH

/DQGJRHG#GH#7ZLFNHO :DWHUVFKDS#5HJJH#HQ#'LQNHO %HNHQ ?8 1HH
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+22)'678.#9

&21&/86,(6

914# &RQFOXVLHV#WHQ#DDQ]LHQ#YDQ#NDUDNWHULVDWLH#SLORWORFDWLH#µ'ULHKRHN#5R]HQEXUJ¶

(pQ#YDQ#GH#EHODQJULMNVWH#FRQFOXVLHV# WHQ#DDQ]LHQ#YDQ#GH#SLORWORFDWLH#5R]HQEXUJ# LV#KHW# IHLW#GDW#GH
ELRORJLVFKH#EHVFKLNEDDUKHLG#YDQ#GH# LQ#GH#EDJJHUVSHFLH#DDQZH]LJH#YHURQWUHLQLJLQJHQ#]HHU#JHULQJ
LV1#+LHUGRRU#WUHGHQ#HU#YULMZHO#JHHQ#HFRWR[LFRORJLVFKH#ULVLFR¶V#RS#HQ#EHVWDDW#HU#JHHQ#ULVLFR#RS#YHU0
VSUHLGLQJ#YDQ#GH#YHURQWUHLQLJLQJ#YLD#JURQG0#RI#RSSHUYODNWHZDWHU1

'H#SLORWORFDWLH#5R]HQEXUJ#LV#HHQ#UHODWLHI#RXGH#EDJJHUVSHFLHORFDWLH1#'H#FRQFOXVLHV#PHW#EHWUHNNLQJ
WRW#GH#JHULQJH#ELRORJLVFKH#EHVFKLNEDDUKHLG#YDQ#GH#YHURQWUHLQLJLQJHQ#HQ#GDDUPHH#HYHQHHQV#HHQ
]HHU# JHULQJH# DIEUDDNSRWHQWLH/# ]LMQ#PRJHOLMN# VSHFLILHN# YRRU# RXGHUH# EDJJHUVSHFLHORFDWLHV1#2P# GLW
YHUGHU# WH# RQGHU]RHNHQ# GLHQW# LQ# KHW# YHUYROJRQGHU]RHN#PLQLPDDO# ppQ# EDJJHUORFDWLH# YDQ# MRQJHUH
OHHIWLMG# WH#ZRUGHQ#PHHJHQRPHQ1#7HYHQV#NDQ#KHW#EXIIHUHQGH#YHUPRJHQ#YDQ#KHW#NDONJHKDOWH#+PD0
ULHQH#KHUNRPVW,#HQ#GH#DDQZH]LJKHLG#YDQ#HHQ#DIGHNODDJ#RS#GH#SLORWORFDWLH#HHQ# URO#VSHOHQ#ELM#GH
ELRORJLVFKH#EHVFKLNEDDUKHLG1# ,Q# IDVH#5#GLHQHQ#GDDUWRH# WHYHQV# ORFDWLHV#]RQGHU#DIGHNODDJ#HQ#PHW
VOLE#YDQ#QLHW0PDULHQH#KHUNRPVW#WH#ZRUGHQ#RQGHU]RFKW1

8LW# GH# EHRRUGHOLQJ# YDQ# GH# JHEUXLNWH#PHHWLQVWUXPHQWHQ# RS# GH# SLORWORFDWLH# EOLMNW# GDW# YULMZHO# DOOH
PHHWPHWKRGHQ#HHQ#EUXLNEDDU#UHVXOWDDW#KHEEHQ#RSJHOHYHUG1#8LW#NRVWHQRYHUZHJLQJHQ#GLHQW#GH#LQ]HW
YDQ#PHHWLQVWUXPHQWHQ#HFKWHU#WH#ZRUGHQ#EHSHUNW1#,Q#HHQ#DDQWDO#JHYDOOHQ#NXQQHQ#PHWLQJHQ#ZRUGHQ
YHUHHQYRXGLJG#GRRU#HHQ#DDQWDO#SDUDPHWHUV#ZHJ# WH# ODWHQ#RI#KHW#DDQWDO#DQDO\VHV# WH#YHUPLQGHUHQ1
6DPHQYDWWHQG#ZRUGHQ#GH#YROJHQGH#DDQSDVVLQJHQ#YRRUJHVWHOG1

+HW#KLVWRULVFK#RQGHU]RHN#EOHHN#HHQ#JHVFKLNW#RQGHU]RHNVLQVWUXPHQW#YRRU#KHW#EHSDOHQ#YDQ#GH#RS0
KRRJJHVFKLHGHQLV#HQ#RQWZLNNHOLQJ#YDQ#GH# ORFDWLH#PDDU#NDQ#ZRUGHQ#YHUHHQYRXGLJG1#*HEOHNHQ# LV
GDW#GH#PHHVWH#UHOHYDQWH#LQIRUPDWLH#XLW#RQGHU]RHNVUDSSRUWHQ#LV#WH#KDOHQ1#+HW#YHU]DPHOHQ#YDQ#DDQ0
YXOOHQGH#LQIRUPDWLH#GRRU#LQWHUYLHZV#PHW#EHWURNNHQHQ#HQ#DUFKLHIRQGHU]RHN#NRVW#UHODWLHI#YHHO#WLMG#HQ
OHYHUW#VOHFKWV#HHQ#JHULQJH#ELMGUDJH#DDQ#KHW#WRWDDOEHHOG1

'H#FKHPLVFKH#NDUDNWHULVDWLH#EOHHN#HHQ#JHVFKLNW#RQGHU]RHNVLQVWUXPHQW#HQ#JDI#YROGRHQGH#LQ]LFKW#LQ
GH#YHURQWUHLQLJLQJVVLWXDWLH1#'H#PHWLQJHQ#NXQQHQ#HFKWHU#ZRUGHQ#YHUHHQYRXGLJG#GRRU#KHW#DFKWHU0
ZHJH# ODWHQ#YDQ#HHQ#JURRW#DDQWDO#DQRUJDQLVFKH#SDUDPHWHUV#GLH#QLHW#QRRG]DNHOLMN#EOHNHQ#YRRU#GH
EHRRUGHOLQJ1

+HW#XLWORRJRQGHU]RHN#YRRU#DQRUJDQLVFKH#YHUELQGLQJHQ#ZDV#HVVHQWLHHO#LQ#GH#EHRRUGHOLQJ#HQ#YDQ#GH
GULH#JHWHVWH#PHWKRGHQ#LV#HU#ppQ#JHVHOHFWHHUG#YRRU#YHUGHUH#WRHSDVVLQJ1#0HW#GH]H#WHVW#+1(1#:674,
ZRUGW#GH#PD[LPDDO#EHVFKLNEDUH# IUDFWLH#JHPHWHQ1#'H#PHWKRGH#YRRU#KHW#EHSDOHQ#YDQ#ELRORJLVFKH
EHVFKLNEDDUKHLG#YDQ#RUJDQLVFKH#YHUELQGLQJHQ# LQ# IDVH# 4#EOHHN#JHHQ#JHVFKLNW#PHHWLQVWUXPHQW# WH
]LMQ1#,QWXVVHQ#LV#HHQ#QLHXZH#PHWKRGH#EHVFKLNEDDU#JHNRPHQ/#HHQ#GRRU#5LMNVZDWHUVWDDW#RQWZLNNHO0
GH#HQ#EHSURHIGH#7(1$;#WHVW/#GLH# LQ#IDVH#5#NDQ#ZRUGHQ# LQJH]HW# LQ#SODDWV#YDQ#GH# LQ# IDVH#4# WRHJH0
SDVWH#XLWORRJWHVW1

2QGHU]RHN#QDDU#GH#ELRORJLVFKH#DIEUDDNSRWHQWLH# LV#HHQ#EHSURHIGH#PHWKRGH/#PDDU# LV# LQ#GLW#NDGHU
DOOHHQ#]LQYRO#LQGLHQ#ELRORJLVFKH#VDQHULQJ#ZRUGW#RYHUZRJHQ1#'DDURP#ZRUGW#YRRUJHVWHOG#GH#PHWKR0
GH#LQ#IDVH#5#DOOHHQ#XLW#WH#YRHUHQ#DOV#EOLMNW#GDW#HU#VSUDNH#LV#YDQ#HFRORJLVFKH#ULVLFR¶V#RS#GH#ORFDWLH#HQ
LQJUHSHQ#QRRG]DNHOLMN#]LMQ1#'LW#KRXGW#LQ#GDW#GH#YHOGNDUDNWHULVDWLH#QLHW#VWDQGDDUG#]DO#ZRUGHQ#XLWJH0



5;

YRHUG#PDDU#DOOHHQ#RS#GLH# ORFDWLHV#ZDDU#GLW#QD#XLWYRHULQJ#YDQ#GH#75,$'(#QRGLJ#EOLMNW#RI#ZDDU#GLW
YDQXLW#GH#RSGUDFKWJHYHU#DOV#JHZHQVWH#FRPELQDWLH#PHW#LQULFKWLQJ#ZRUGW#DDQJHJHYHQ1

'H#75,$'(#LV#HHQ#XLWVWHNHQG#LQVWUXPHQW#JHEOHNHQ#YRRU#KHW#LQ#NDDUW#EUHQJHQ#YDQ#GH#ORFDWLHVSHFL0
ILHNH#HFRORJLVFKH#ULVLFR¶V1#$QGHUH#RQGHU]RHNHUV#+R1D1#5,90/#5,=$,#VWHPPHQ#LQ#PHW#GH#RS]HW#YDQ
GH#75,$'(1#'H]H#RS]HW#EHKRHIW#GDQ#RRN#QLHW#ZRUGHQ#YHUDQGHUG# LQ# IDVH#51# ,Q#DDQYXOOLQJ#RS#KHW
PHHWSURJUDPPD#ZRUGW#YRRUJHVWHOG#HHQ#EHUHNHQLQJ#YDQ#GH#3RWHQWLHHO#$DQJHWDVWH#)UDFWLH#+3$),#WH
GRHQ#RS#EDVLV# YDQ# EHVFKLNEDUH# FKHPLVFKH# DQDO\VHV# GLH#ZRUGHQ# JHFRUULJHHUG# YRRU# ELRORJLVFKH
EHVFKLNEDDUKHLG1#'LW#LV#HHQ#EHZHUNLQJ#GLH#5,=$#HQ#5,90#VWDQGDDUG#LQ#GH#75,$'(#XLWYRHUHQ1

'H#HFRORJLVFKH# W\SHULQJ# NDQ#ZRUGHQ# YHUHHQYRXGLJG#GRRU#PHW# HHQ# VQHOOH# VFUHHQLQJ# GH# KXLGLJH
HFRORJLVFKH#ZDDUGHULQJ#YRRU#GH#YHUVFKLOOHQGH#JHELHGHQ#WH#JHYHQ1

915# &RQFOXVLHV#WHQ#DDQ]LHQ#YDQ#LQULFKWLQJVPRJHOLMNKHGHQ#YRRU#SLORWORFDWLH

9DQXLW# HHQ# DDQWDO# YHUVFKLOOHQGH# LQYDOVKRHNHQ# ]LMQ# LQULFKWLQJVPRJHOLMNKHGHQ# YRRU# GH# SLORWORFDWLH
EHNHNHQ1#+LHUXLW#EOLMNW#GDW#ELRORJLVFKH#VDQHULQJVPHWKRGHQ#JHHQ#RSWLH#ELHGHQ#RP#RS#GH# ORFDWLH# WH
NRPHQ#WRW#NZDOLWHLWVYHUEHWHULQJ#YDQ#GH#EDJJHUVSHFLH1#2RN#YDULDQWHQ#ZDDUELM#KHW#YHUPLQGHUHQ#YDQ
ULVLFR¶V#FHQWUDDO#VWDDW#ELHGHQ#RS#]LFK#]HOI#VWDDQG#QLHW#GH#JHZHQVWH#LQULFKWLQJVYRUP1#%LM#HHQ#YDULDQW
ZDDUELM#KHW#EHQXWWHQ#YDQ#GH#HFRORJLVFKH#SRWHQWLHV#HQ#KHW#YHUKRJHQ#YDQ#GH#QDWXXUZDDUGHQ#YDQ#GH
ORFDWLH#FHQWUDDO#VWDDQ#NXQQHQ#GH#HHUVWH# WZHH#JHQRHPGH#DVSHFWHQ#HFKWHU#ZHO#ZRUGHQ#PHHJHQR0
PHQ1#'H]H#ODDWVW#JHQRHPGH#LQULFKWLQJVYRUP#NULMJW#GDQ#RRN#GH#YRRUNHXU1#2S#EDVLV#YDQ#HHQ#YHUJH0
OLMNLQJ#YDQ#PRJHOLMNH# LQULFKWLQJVYRUPHQ#KHHIW#KHW#FRQVRUWLXP#GDQ#RRN#JHNR]HQ#YRRU#GH]H# ODDWVWH
YDULDQW1

916# &RQFOXVLHV# WHQ# DDQ]LHQ# YDQ# RQGHU]RHN# QDDU# HQ# LQULFKWLQJVPRJHOLMNKHGHQ# YRRU
DQGHUH#EDJJHUVSHFLHORFDWLHV

9RRU#GH#SLORWORFDWLH#5R]HQEXUJ#]LMQ#HHQ#DDQWDO#EHODQJULMNH#FRQFOXVLHV#JHWURNNHQ# WHQ#DDQ]LHQ#YDQ
GH#XLWJDQJVVLWXDWLH#ZHONH#EHSDOHQG#]LMQ#YRRU#GH#PRJHOLMNKHGHQ#YRRU#+KHU,LQULFKWLQJ1##'H]H#FRQFOX0
VLHV#KHEEHQ#EHWUHNNLQJ#RS#GH#JHULQJH#EHVFKLNEDDUKHLG# YDQ#GH# YHURQWUHLQLJLQJHQ#HQ#KHW# YULMZHO
RQWEUHNHQ#YDQ#HFRWR[LFRORJLVFKH#ULVLFR¶V1#+LHUGRRU#NDQ#JURHQH# LQULFKWLQJ#SODDWVYLQGHQ#]RQGHU#GDW
LQJULMSHQGH#VDQHULQJVPDDWUHJHOHQ#KRHYHQ#SODDWV#WH#YLQGHQ1#'H]H#VLWXDWLH#LV#PRJHOLMN#NHQPHUNHQG
YRRU#RXGHUH#EDJJHUVSHFLHORFDWLHV1#+HW#]RX#HFKWHU#RRN#]R#NXQQHQ#]LMQ#GDW#GH#VDPHQVWHOOLQJ#HQ#GH
KHUNRPVW#YDQ#GH#EDJJHUVSHFLH#YDQ#GRRUVODJJHYHQGH#EHWHNHQLV#LV#HQ#QLHW#]R]HHU#GH#OHHIWLMG#YDQ#GH
ORFDWLH1#+HW#NDONJHKDOWH# LV# LQ# LHGHU#JHYDO#YDQ#JURRW#EHODQJ#YRRU#GH#EXIIHUFDSDFLWHLW#GLH#YRRUNRPW
GDW# ]LFK# ]XUH# RPVWDQGLJKHGHQ# YRRU# NXQQHQ# GRHQ/#ZDDUGRRU# ]ZDUH#PHWDOHQ#PHHU# EHVFKLNEDDU
NRPHQ1#+HW#KRJH#NDONJHKDOWH#RS#GH#SLORWORFDWLH#NDQ#ZRUGHQ#YHUNODDUG#GRRU#KHW#IHLW#GDW#GH#EDJJHU
+GHHOV,#YDQ#PDULHQH#KHUNRPVW#LV1

'H#FRPELQDWLH#YDQ#RQGHU]RHNVPHWKRGHQ#PDDNWH#KHW#PRJHOLMN#RP#HHQ#YRRUVWHO#WH#PDNHQ#YRRU#HHQ
JURHQH# LQULFKWLQJ#YDQ#GH# ORFDWLH1#'LW#YRRUVWHO# LV# LQPLGGHOV# LQJHGLHQG#ELM#KHW# ORNDOH#EHYRHJG#JH]DJ
HQ#HU#]DO#QDDU#DOOH#ZDDUVFKLMQOLMNKHLG#HHQ#EHVFKLNNLQJ#RS#GH]H# LQULFKWLQJ#ZRUGHQ#JHJHYHQ#DOV#VD0
QHULQJVYDULDQW1#'LW#LV#HHQ#GRRUEUDDN#GLH#KHW#RRN#YRRU#DQGHUH#YHURQWUHLQLJGH#EDJJHUVSHFLHORFDWLHV
PHW#HFRORJLVFKH#SRWHQWLHV#PRJHOLMN#PRHW#PDNHQ#HHQ#JURHQH# LQULFKWLQJ#WH#UHDOLVHUHQ#RS#EDVLV#YDQ
HHQ#ORFDWLHVSHFLILHNH#ULVLFREHRRUGHOLQJ

2S#EDVLV#YDQ#RQGHU]RHN#RS#VOHFKWV#ppQ# ORFDWLH#NXQQHQ#JHHQ#XLWVSUDNHQ#ZRUGHQ#JHGDDQ#RYHU#GH
UHSUHVHQWDWLYLWHLW#YRRU#DQGHUH#+RXGH,#EDJJHUVSHFLHORFDWLHV1#'DDURP#ZRUGW#DDQEHYROHQ#ELM#KHW# UH0
WURVSHFWLHI#RQGHU]RHN# LQ#IDVH#5/#ORFDWLHV#PHH# WH#QHPHQ#YDQ#YHUVFKLOOHQGH#RXGHUGRP#HQ#YHUVFKLO0
OHQGH# KHUNRPVW# YDQ# GH# EDJJHUVSHFLH# RP# HHQ# HYHQWXHOH# UHODWLH# WXVVHQ# RXGHUGRP/# KHUNRPVW
EDJJHUVSHFLH#HQ#GH#ELRORJLVFKH#EHVFKLNEDDUKHLG#YDQ#GH#YHURQWUHLQLJLQJHQ# WH#NXQQHQ#RQGHU]RH0
NHQ1
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7HQHLQGH#GH#UHVXOWDWHQ#YDQ#KHW#RQGHU]RHN#EUHGHU# WH#NXQQHQ# WRHSDVVHQ#HQ#XLWHLQGHOLMN# WH#NRPHQ
WRW#HHQ#DOJHPHQH#KDQGUHLNLQJ#YRRU#JURHQH#LQULFKWLQJ#RS#EDJJHUVSHFLHORFDWLHV#GLHQW#YHUYROJRQGHU0
]RHN#SODDWV#WH#YLQGHQ#RS#HHQ#DDQWDO#DQGHUH#EDJJHUVSHFLHORFDWLHV1

6DPHQJHYDW#ZHHUJHJHYHQ#GLHQHQ# LQ#KHW#YHUYROJRQGHU]RHN#RQGHUVWDDQGH#YUDJHQ# WH#ZRUGHQ#EH0
DQWZRRUG1

+HW#LV#RQEHNHQG#RI#GH#RQWZLNNHOGH#PHHWVHW#YRRU#KHW#EHSDOHQ#YDQ#HFRORJLVFKH#ULVLFR¶V#HQ#DIEUDDN0
SRWHQWLH#LQ#YHURQWUHLQLJGH#EDJJHUVSHFLH#JRHG#EUXLNEDDU#LV#RS#DQGHUH#W\SHQ#ORFDWLHV#GDQ#GH#ORFDWLH
5R]HQEXUJ1#2P#GLW#WH#EHYHVWLJHQ#GLHQW#GH#PHHWVHW#RS#HHQ#DDQWDO#XLWHHQORSHQG#ORFDWLHV#WH#ZRUGHQ
WRHJHSDVW1

+HW#LV#RQEHNHQG#RI#W\SH#EDJJHUVSHFLH/#RXGHUGRP#YDQ#GH# ORFDWLH#HQ#EHKHHU#YDQ#GH# ORFDWLH# OHLGHQ
WRW#DQGHUH#HFRORJLVFKH#ULVLFR¶V/#DIEUDDNSRWHQWLH#HQ#PRJHOLMNKHGHQ#YRRU#JURHQH#LQULFKWLQJ1#2S#EDVLV
YDQ#GH#XLWNRPVWHQ#YDQ# IDVH# 4#HQ#DOJHPHQH#HUYDULQJ#PHW#EDJJHUVSHFLHORFDWLHV#ZRUGW#YHURQGHU0
VWHOG#GDW#HHQ#DDQWDO#IDFWRUHQ/#]RDOV#ELMYRRUEHHOG#YRFKWJHKDOWH/#GH#YHURQWUHLQLJLQJVVLWXDWLH/#GH#DDQ0
RI#DIZH]LJKHLG#YDQ#HHQ#DIGHNODDJ#HQ#GH# IDFWRU# WLMG/#YDQ#EHSDOHQGH# LQYORHG# LV#RS#GH#HFRORJLVFKH
RQWZLNNHOLQJ#YDQ#HHQ#EDJJHUVSHFLHORFDWLH1#,Q#IDVH#5#GLHQW#GH#LQYORHG#YDQ#GH#YHUVFKLOOHQGH#IDFWRUHQ
YHUGHU#WH#ZRUGHQ#RQGHU]RFKW1

(U#LV#PRPHQWHHO#JHHQ#ULFKWOLMQ#YRRU#EHKHHUGHUV#YDQ#YHURQWUHLQLJGH#EDJJHUVSHFLHORFDWLHV#KRH#PHQ
EHKHHU#NDQ#DIVWHPPHQ#RS#JURHQH#LQULFKWLQJ#HQ#EHSHUNLQJ#YDQ#ULVLFR¶V1#'H]H#ULFKWOLMQ#GLHQW#LQ#IDVH#6
YDQ#KHW#RQGHU]RHN#WH#ZRUGHQ#RSJHVWHOG1

)LJ1#;1 'ULHKRHN#5R]HQEXUJ/#JH]LHQ#YDQXLW#ZHVWHOLMNH#ULFKWLQJ#+5LMNVZHJ#$482148,1
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*URHQH# LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#YHURQWUHLQLJGH#EDJJHUVSHFLH1#5DSSRUWDJH#GHHOUHVXOWDDW
41¶#3URMHFWQXPPHU#74574D3/#,:$&2#%191/#5#DSULO#53341

*URHQH# LQULFKWLQJ#HQ#H[WHQVLHI#EHKHHU#RS#YHURQWUHLQLJGH#EDJJHUVSHFLH1#5DSSRUWDJH#GHHOUHVXOWDDW
51¶#3URMHFWQXPPHU#74574D3/#5R\DO#+DVNRQLQJ/#7#GHFHPEHU#53341


