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0$/$7<$#0#785.(<#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
&RUUHVSRQGHQFH#DGUHVV=#
'U1+DQLIL#6R\OX#
øQ|Q�#8QLYHUVLW\#
'HSDUWPHQW#RI#3HGLDWULFV/#
0$/$7<$/#785.(<1#
#
7HO=#<3#755#674#3993#
)D[=#<3#755#674#3:5;05<#

#

'LDSKUDJPDWLF# KHUQLDV# +'+,# DUH# UDUH# FRQJHQLWDO# GHIHFWV# ZLWK# GLIIHUHQW#
W\SHV1#0RUJDJQL#KHUQLD#+0+,#LV#WKH#OHDVW#IUHTXHQW#RQH1#$OWKRXJK#0RUJDJQL#
KHUQLD# LV# D# VXUJLFDO# FRQGLWLRQ/# IRU# LWV# DV\PSWRPDWLF# FRXUVH/# GLDJQRVLV# # LV#
XVXDOO\# LQFLGHQWDO# LQ#D#SHGLDWULF#XQLW1# #0RUJDJQL#KHUQLD#FDQ#EH#DVVRFLDWHG#
ZLWK# RWKHU# FRQJHQLWDO# DQRPDOLHV# VXFK# DV# KHDUW# GHIHFWV/# RPSKDORFHOH/#
PHQWDO# UHWDUGDWLRQ/#SHFWXV#FDULQDWXP#DQG# WULVRPLD#541#7KH#DVVRFLDWLRQ#RI#
0RUJDJQL#KHUQLD#DQG#JHQLWRXULQDU\#DQRPDO\#LV#YHU\#UDUH1#+HUH#ZH#UHSRUW#D#
FDVH#RI#0RUJDJQL#KHUQLD#DFFRPSDQLHG#E\#XUHWHUR0SHOYLF#REVWUXFWLRQ1##
#
.H\#ZRUGV=#0RUJDJQL#KHUQLD/#JHQLWR0XULQDU\#DQRPDO\/#FKLOGKRRG1#
#
hUHWHUR0SHOYLN#REVWU�NVL\RQXQ#HúOLN#HWWL÷L#oRFXNOXN#oD÷Õ#PRUJDJQL#
KHUQLVL#
#
#
'L\DIUDJPD# KHUQLOHUL# QDGLU# J|U�OHQ# NRQMHQLWDO# GHIHNWOHUGLU1# %LU# oRN# WLSOHUL#
ROPDNOD#ELUOLNWH/#HQ#D]#J|U�OHQ#WLSOHULQGHQ#ELULVL#0RUJDJQL#KHUQLVLGLU1#+HU#QH#
NDGDU# FHUUDKL# ELU# ROD\# ROVD# GD/# VHPSWRPVX]# ROPDVÕ# QHGHQL\OH# 0RUJDJQL#
KHUQLOHULQLQ# oR÷X# ELU# SHGLDWUL# �QLWHVLQGH# WHVDG�IHQ# VDSWDQÕU1# 0RUJDJQL#
KHUQLVL# LOH# NDOS#GHIHNWOHUL/#RPIDORVHO/#PHQWDO# UHWDUGDV\RQ/#J�YHUFLQ#J|÷V�#
DQRPDOLVL#YH#WUL]RPL#54#ELUOLNWH#EXOXQDELOLU1#*HQLWR�ULQHU#VLVWHP#DQRPDOLVL#LOH#
ELUOLNWHOL÷L# GH# oRN# QDGLU# RODUDN# UDSRU# HGLPLúWLU1# %L]# GH# XUHWHUR0SHOYLN#
REVWU�NVL\RQOD# ELUOLNWH# RODQ#0RUJDJQL# KHUQLVLQL# �QLWHPL]GH# WHúKLV# HGHUHN/#
oRN#QDGLU#J|U�OPHVL#QHGHQL\OH#UDSRU#HWWLN1#
#
$QDKWDU# NHOLPHOHU=# 0RUJDJQL# KHUQLVL/# JHQLWR0�ULQHU# DQRPDOL/# oRFXNOXN#
oD÷Õ1##
#
#
#
#
#
#

0RUJDJQL#KHUQLD#+0+,#LV#D#YHU\#UDUH#FRQJHQLWDO#GLDSKUDJPDWLF#KHUQLD4#1#,W#LV
ILUVW# GHVFULEHG# E\#0RUJDJQL# DQG# /DUUH\# LQ# 4:94# DQG# 4;5<# UHVSHFWLYHO\5# 1
7KHUHIRUH/# LW# LV# DOVR# FDOOHG# DV#0RUJDJQL0/DUUH\# KHUQLD1# $OWKRXJK/#0+# LV# D
VXUJLFDO# FRQGLWLRQ# WKH# SDWLHQWV# DUH# XVXDOO\# GLDJQRVHG# LQFLGHQWDOO\# DW# D
SHGLDWULF#XQLW#EHFDXVH# RI# WKHLU#QRQVXUJLFDO# FRPSODLQWV61# )RU# WKLV# UHDVRQ/# D
SHGLDWULFLDQ#KDV# WR#NQRZ# LWV#VSHFLILF#FOLQLFDO#DQG# UDGLRORJLFDO# IHDWXUHV1#+HUH
ZH#UHSRUW#D#FDVH#RI#SHGLDWULF#0RUJDJQL#KHUQLD#GLDJQRVHG#RQ#D#URXWLQH#FKHVW
URHQWJHQRJUDP#LQ#RXU#SHGLDWULF#FOLQLF1#
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##

#

&$6(#
#
$# 90\HDU#ROG#JLUO#ZDV# DGPLWWHG# WR#RXU#SHGLDWULF
RXWSDWLHQW# FOLQLF# ZLWK# FRPSODLQWV# RI# KLJK# IHYHU
DQG#SHUVLVWHQW#FRXJK1#6KH#ZDV#KRVSLWDOL]HG# WZR
PRQWKV#DJR#DQG#WUHDWHG#IRU#WHQ#GD\V#EHFDXVH#RI
EURQFKRSQHXPRQLD1# 6KH# DOVR# ZDV# RSHUDWHG
ZKHQ#VKH#ZDV#IRUW\#ILYH#GD\V#ROG#IRU#REVWUXFWLRQ
RI# XUHWHUR0SHOYLF# MXQFWLRQ# RI# WKH# ULJKW# NLGQH\
+)LJXUH# 4,1# +HU# IDPLOLDO# KLVWRU\# ZDV
XQUHPDUNDEOH1#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
3K\VLFLDO# H[DPLQDWLRQ# UHYHDOHG# KLJK# IHYHU
+6;°&,/# WRQVLOORSKDU\QJHDO# K\SHUHPLD# DQG
ELODWHUDO# FUDFNLQJ# UDOHV# RQ# FKHVW# DXVFXOWDWLRQ1
7KHUH#ZDV#QR#DEQRUPDO# ODERUDWRU\#UHVXOW#H[FHSW
PLOG#DQHPLD#DQG# OHXNRF\WRVLV1#3ODLQ#FKHVW#[0UD\
VKRZHG# D# ODUJH# SDUDFDUGLDF# SQHXPRQLF
FRQVROLGDWLRQ# ORFDOL]HG# RQ# ULJKW# FDUGLR0SKUHQLF
DQJOH# +)LJXUH# 5,1# $OWKRXJK# WKH# V\PSWRPV# DQG
VLJQV#RI#WKH#SDWLHQW#LPSURYHG#LQ#VHYHQ#GD\V#DIWHU
DGHTXDWH# DQWLEDFWHULDO# WUHDWPHQW/# WKH
FRQVROLGDWLRQ#SHUVLVWHG#DQG#PXOWLSOH#F\VWLF#DUHDV
ZHUH#QRWHG# LQ#WKH#FRQVROLGDWLRQ#DUHD#+)LJXUH#6,1
/DWHUDO# FKHVW# [0UD\# DOVR# VKRZHG#JDV# FRQWDLQLQJ
LQWHVWLQDO# ORRSV# LPPHGLDWHO\#EHKLQG#WKH#VWHUQXP
+)LJXUH#7,1#'LDJQRVLV#RI#0+#ZDV#DOVR#FRQILUPHG
E\# EDULXP0PHDOHG# FRORQ# UDGLRJUDP# VKRZLQJ
SUHVHQFH#RI# WUDQVYHUVH#FRORQ#ZDV# LQ# WKH# WKRUD[
+)LJXUH# 8,1# 7KH# SDWLHQW# ZDV# UHIHUUHG# WR# WKH
SHGLDWULF#VXUJHU\#GLYLVLRQ#ZLWK#GLDJQRVLV##RI##0+1#

##

#
)LJXUH# 41# ,QWUDYHQRXV# S\HORJUDP# RI# WKH# SDWLHQW# DW# 4# 425
PRQWK=#2EVWUXFWLRQ#RI#XUHWHUR0SHOYLF### MXQFWLRQ/# DQG
VHFRQGDU\# SHOYL0FDOL[LDO# GLODWDWLRQ# RQ# WKH# ULJKW# NLGQH\# DUH

)LJXUH# 51# # 7KH# SODLQ# FKHVW# URHQWJHQRJUDP/# D# OREXODU
FRQVROLGDWHG# DUHD# RQ# WKH# ULJKW# FDUGLR0SKUHQLF# DQJOH
FRQVLVWLQJ# D# ODUJH# F\VWLF# FDYLW\# DW# WKH# VXSUDGLDSKUDJPDWLF
UHJLRQ1#

)LJXUH# 61#6HYHQ#GD\V# ODWHU/# WKH# FRQVROLGDWLRQ#KDV#SDUWLDOO\
GHFUHDVHG#DQG#PXOWLSOH#DLU# F\VWV# #RQ# WKH# VDPH#DUHD# #ZHUH
QRWHG1#

#
)LJXUH# 7=# 7KH# ODWHUDO# FKHVW# URHQWJHQRJUDP/# PXOWLSOH# DLU0
F\VWV#DQG# LQWHVWLQDO# ORRSV# OLQLQJ# WKURXJK#UHWUR#[\SKR0VWHUQDO
UHJLRQ#WR#WKH#WKRUD[1#(YLGHQFH#RI# LQWHUOREDU#ILVVXUH#EHWZHHQ
PLGGOH#DQG#LQIHULRU#OREHV#LV#VHHQ1#



0RUJDJQL#KHUQLD#DFFRPSDQLHG#E\#REVWUXFWLRQ#RI#XUHWHUR0SHOYLF#MXQFWLRQ#LQ#FKLOGKRRG#

7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+4,=4<<<##########################86#####################

#

#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
',6&866,21#
#
&RQJHQLWDO#GLDSKUDJPDWLF#KHUQLDV#+&'+,#DUH#UDUH
FRQJHQLWDO# GHIHFWV71# 7RUIV# HW# DO1# 8# # GHWHUPLQHG
WKH# IUHTXHQF\# RI# &'+# # LQ# :4;/53;# ELUWKV/# DQG
WKH\# IRXQG#56:#FDVHV1#0+# LV# WKH# OHDVW#FRPPRQ
IRUP# RI# &'+/# UHSUHVHQWV# 6/8# %# RI# &'+7/81# ,W
RFFXUV#LQ#<3#%#RI#WKH#FDVHV#RQ#WKH#ULJKW#VLGH#/#RU
ELODWHUDOO\# :%# #RU# UDUHO\# #RQ# WKH# OHIW# VLGH91#7KH
KHUQLD# RFFXUV# VHFRQGDU\# WR# SRWHQWLDOO\# DQWHULRU
PHGLDO# GHIHFW# LQ# GLDSKUDJPD71# ,W# LV# XVXDOO\
FRYHUHG# ZLWK# D# VDF# ZKLFK# LQFOXGHV# WUDQVYHUVH
FRORQ/# RPHQWXP/# OLYHU/# VWRPDFK# DQG# VPDOO
LQWHVWLQH6/:1#,Q#WKH##SUHVHQW#FDVH/#WKH#GHIHFW#ZDV
RQ# WKH# ULJKW# VLGH# DQG# WKH# KHUQLDWHG# DEGRPLQDO
FRQWHQW#ZDV#WUDQVYHUVH#FRORQ1#
#
0+# LV# XVXDOO\# DV\PSWRPDWLF1# )RU# WKLV# UHDVRQ# /
WKH# PDMRULW\# RI# WKH# FDVHV# DUH# GLDJQRVHG
LQFLGHQWDOO\4/7/91#7KHUH#DUH#VRPH#FDVHV#DV#ROG#DV
:;#\HDUV#LQ#OLWHUDXUH71#
#
0+# LQ# FKLOGKRRG# LV# PRUH# DVVRFLDWHG# ZLWK
V\PSWRPV# WKDQ# WKRVH# RI# WKH# DGXOWV1# 7KH
V\PSWRPV# PD\# EH# JDVWURLQWHVWLQDO# # +L1H
FRQVWLSDWLRQ/#GLDUUKHD/#YRPLWLQJ/#DEGRPLQDO#SDLQ
PLPLFNLQJ#SHSWLF#XOFHU#RU#JDOOEODGGHU#GLVHDVHV,/
RU# UHVSLUDWRU\# +L1H# UHFXUUHQW# UHVSLUDWRU\
LQIHFWLRQV/##UHVSLUDWRU\###GLVWUHVV#,/#ZKLFK#DUH#QRW#
#

VSHFLILF;/<1# 7KH# SDWLHQW# LQ# RXU# FDVH# KDG# # WZR
EURQFKRSQHXPRQLD##DWWDFNV###LQ###WKH###ODVW#
PRQWKV1# 0RUJDJQL# KHUQLD# ZDV# LQFLGHQWDOO\
GLDJQRVHG# # GXULQJ# # WKH# LQYHVWLJDWLRQ# # RI# KHU
UHVSLUDWRU\##FRPSODLQWV1#
#
0+# PD\# EH# DVVRFLDWHG# ZLWK# VLJQLILFDQW
DQRPDOLHV´/# VXFK# DV# FRQJHQLWDO# KHDUW# GHIHFWV/
JHQLWRXULQDU\# DEQRUPDOLWLHV# /RPSKDORFHOH/
PHQWDO# UHWDUGDWLRQ/# SHFWXV# FDULQDWXP# DQG
WULVRPLD# 5443/441# # &RQJHQLWDO# KHDUW# GHIHFWV# DUH
WKH# PRVW# DVVRFLDWHG# FRQJHQLWDO# GHIHFWV451
+RZHYHU/# WKH# FRQFXUUHQFH# RI# JHQLWRXULQDU\
V\VWHP# DQRPDOLHV# DQG# 0+# LV# H[WUHPHO\# UDUH1
7KLV# DVVRFLDWLRQ# ZDV# UHSRUWHG# RQO\# RQH# FDVH
DPRQJ# 486# FDVHV# RI# FRQJHQLWDO# GLDSKUDJPDWLF
KHUQLD# +7DEOH# 4,1#2XU# SDWLHQW#ZDV# RSHUDWHG# RQ
WKH# ILUVW# \HDU# RI# OLIH# IRU# XUHWHUR0SHOYLF# MXQFWLRQ
REVWUXFWLRQ1#7KHUHE\/#WKLV#VLWXDWLRQ#VXSSRUWV#WKH
UHODWLRQ#EHWZHHQ#FRQJHQLWDO#GHIHFWV#DQG#0+1##
#
7DEOH# 41# $VVRFLDWHG# DQRPDOLHV# ZLWK# FRQJHQLWDO
GLDSKUDJPDWLF#KHUQLD#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
&KHVW#[0UD\# LV#WKH#PRVW#FRPPRQ#GLDJQRVWLF#WHVW
IRU##0+;1##,W##XVXDOO\##VKRZV##D##PRGHUDWH##GHQVH#

#
)LJXUH#81#%DULXP#PHDOHG#FRORQ#URHQWJHQRJUDP#GHWHUPLQHG#
WKH#WKLQQHG#WUDQVYHUVH#FRORQ#LQ#WKH#WKRUD[1#

#

•0DOURWDWLRQ#
•&RQJHQLWDO#KHDUW#OHVLRQV#

3DWHQW#GXFWXV#DUWHULRVXV#
+\SRSODVWLF#OHIW#KHDUW#
96'#
$6'.&RDUFWDWLRQ#RI#DRUWD#
3XOPRQDU\#VWHQRVLV#

•8QGHVFHQGHQW#WHVWHV#
•0HFNHO¶V#GLYHUWLFXOXP#
•6NHOHWDO#DQRPDOLHV#

0LQRU#GHIRUPLWHV#
7DOLSHV#HTXLQRYDUXV#
0XOWLSOH#KHPLYHUWHEUDH#
&UDQLRVWHQRVLV#

•0\HORPHQLQJRFHOH#
•5HQDO#DQRPDOLHV#

(FWRSLF#+WKRUDFLF,#NLGQH\#
(FWRSLF#+SHOYLF,#NLGQH\#
83-#REVWUXFWLRQ#

•,QJXLQDO#KHUQLD#
•([WUDOREDU#SXOPRQDU\#VHTXHVWUDWLRQ#
•&\VWLF#DGHQRPDWRLG#PDOIRUPDWLRQ#RI#OXQJ#
•'XRGHQDO#DWUHVLD#
•+LUFKVSUXQJ¶V#GLVHDVH#
•2HVRSKDJHDO#DWUHVLD#
•2PSKDORFHOH#
•&KRDQDO#DWUHVLD#
•3HFWXV#FDULQDWXP#
•'RZQ#V\QGURPH#
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#

#

WXPRU/#RU#JDV#FRQWDLQLQJ#LQWHVWLQDO#ORRSV/#XVXDOO\
RQ# WKH# ULJKW# FDUGLRSKUHQLF# DQJOH# LQ# WKH
SRVWHURDQWHULRU# FKHVW# URHQWJHQRJUDP1# 7KH# JDV
FRQWDLQLQJ# LQWHVWLQDO# ORRSV# DOVR# FDQ# EH
GHWHUPLQHG# EHKLQG# WKH# [LSKRVWHUQXP# RQ# WKH
ODWHUDO#FKHVW# URHQWJHQRJUDP6/;1#7KH#GLDJQRVLV# LV
DOVR# FRQILUPHG# ODWHU#ZLWK# EDULXP#PHDO# VWXGLHV/
&7#RU#05,#H[DPLQDWLRQV6/460481#2Q#WKRUD[#&7/#WKH
KHUQLD# FDQ# PLPLF# OLSRPD# RU# OLSRVDUFRPD/
ZKHUHDV# 05,# FDQ# FOHDUO\# GHPRQVWUDWH# DQG
GLIIHUHQWLDWH# WKH# PDVV47/481# ,Q# RXU# FDVH/# WKH
KHUQLD# ZDV# LQLWLDOO\# QRWLFHG# DV# D# ULJKW
FDUGLRSKUHQLF#PDVV#RQ#WKH#SODLQ#FKHVW#;0UD\/#DQG
VKRZHG#F\VWLIRUP#DSSHDUDQFH#LQ#D#IHZ#GD\V1#7KH
ODWHUDO# FKHVW# [0UD\# DQG# EDULXP# PHDOHG# FRORQ
UDGLRJUDP#FRQILUPHG#WKH#GLDJQRVLV1#
#
:KHQ# WKH# GLDJQRVLV# RI#0+#ZDV# FRQILUPHG/# WKH
PDMRULW\#RI##WKH#VXUJHRQV#SUHIHU#WKH#RSHUDWLRQ481
+RZHYHU/# # EHFDXVH# RI# WKH# QRQ0VSHFLILF
FRPSODLQWV# RU# DV\PSWRPDWLF# FRXUVH/# 0+V# DUH
XVXDOO\#GLDJQRVHG#E\#SHGLDWULFLDQV1#:H#FRQVLGHU/
D# SHGLDWULFLDQ# KDV# WR# UHPHPEHU# 0+# RQ# WKH
SUHVHQFH#RI#FRQVROLGDWLRQ#RU#F\VWLF#DUHDV# LQ# WKH
FKHVW# URHQWJHQRJUDP# LQFRQVLVWHQW# ZLWK# WKH
FOLQLFDO###ILQGLQJV1###2QFH##0+####GLDJQRVHG######DQ#
#
#
#
#
#

DGGLWLRQDO#KHDUW/#JHQLWRXULQDU\#RU#FKURPRVRPDO#
GHIHFWV##VKRXOG#EH#LQYHVWLJDWHG1#
#
5()(5(1&(6#
#
41# %HWWLOL#*/#%LDQFKL#6/#&DPRJOLR#)6/#%DJJLR#(/#&RQVRODUR#*/#2WWROHQJKL#$# 1

0RUJDJQL*V#KHUQLD#LQ#LQIDQF\1##0LQHUYD#&KLU#4<<:>#85=5<80<1#
51# ,UYLQJ#,0/#%RRNHU#3'1#&RQJHQLWDO#GLDSKUDJPDWLF#KHUQLD#DQG#HYHQWUDWLRQ#RI

WKH#GLDSKUDJP1#,Q=#/LVWHU#-/#,UYLQJ#,0/#HGLWRUV1#1HRQDWDO#6XUJHU\1#/RQGRQ=
%XWWHUZRUWKV#4<<31#4<<05531#

61# 6DUÕKDQ# +/# øPDPR÷OX# 0/# $EHV# 0/# 6R\OX# +1# 3HGLDWULF# 0RUJDJQL
KHUQLD15HSRUW#RI#WZR#FDVHV1####-#&DUGLRYDVF#6XUJ#4<<9>#6:=4<80:1#

71# 2ULWD#0/#2NLQR#0/#<DPDVKLWD#./#0RULWD#1/#(VDWR#.1#/DSDURVFRSLF#UHSDLU#RI
D# GLDSKUDJPDWLF# KHUQLD# WKURXJK# WKH# IRUDPHQ# RI#0RUJDJQL1# 6XUJ# (QGRVF
4<<:>#44=99;0:31#

81# 7RUIV#&3/#&XUU\#&-/#%DWHVRQ#7)/#+RQRUH#/+1#$#SRSXODWLRQ#EDVHG#VWXG\#RI
FRQJHQLWDO#GLDSKUDJPDWLF#KHUQLD1#7HUDWRORJ\#4<<5>#79=8880981#

91# ùHQ\�]#2)1#3HFWXV#FDULQDWXP#DVVRFLDWHG#ZLWK#0RUJDJQL#KHUQLD# LQ#D#FKLOG1
6XUJLFDO#5RXQGV#4<;:>#45=93061#

:1# 0LOQH# /:/# 0RURVLQ# $0/# &DPSEHOO# -5/# +DUULVRQ# 0:1# 3DUV# VWHUQDOLV
GLDSKUDJPDWLF#KHUQLD#ZLWK#RPSKDORFHOH=#D#UHSRUW#RI#WZR#FDVHV1#-#3HG#6XUJ
4<<3>#58=:590631#

;1# 3XO#0/#3XO#11#0RUJDJQL#KHUQLD#LQ#LQIDQWV#DQG#FKLOGUHQ1<RQVHL#0HG#-#4<<8>
69=6390<1#

<1# :RQJ#1$/#'D\DQ#&0#/#+HDWRQ#.:1#$FXWH#UHVSLUDWRU\#GLVWUHVV#VHFRQGDU\#WR
0RUJDJQL# GLDSKUDJPDWLF# KHUQLDWLRQ# LQ# DQ# DGXOW1# # 3RVWJUDG#0HG# -# 4<<8>
:4=6<074#

431# 3ROFRUQ\# :-/# 0F*LOO# &:/# +DOEHUJ# )-1# 0RUJDJQL# KHUQLD# GXULQJ# LQIDQF\=
SUHVHQWDWLRQ#DQG#DVVRFLDWHG#DQRPDOLHV1#-#3HGLDWU#6XUJ#4<;7>#4<=6<70:1#

441# 4XDK# %6/# 0HQRQ# %61# 'RZQ# V\QGURPH# DVVRFLDWHG# ZLWK# UHWURSHULWRQHDO
WHUDWRPD#DQG#0RUJDJQL#KHUQLD1#&OLQ#*HQHW#4<<9>#83=565071#

451# %HUPDQ#//#6WULQJHU#'/#(LQ#6+/#6KDQGOLQJ#%1#7KH# ODWH#SUHVHQWLQJ#SHGLDWULF
0RUJDJQL#KHUQLD=#D#EHQLJQ#FRQGLWLRQ1#-#3HG#6XUJ#4<;<>#57=<:3051#

461# .RPDURZ# ,1# $# FDVH# RI#0RUJDJQL*V# KHUQLD# WUHDWHG# VXUJLFDOO\1# 3QHXPRQRO
$OHUJRO#3RO##4<<9>#97=7:;0;3#

471# .DPL\D#1/#<RNRL#./#0L\D]DZD#1#/#+LVKLQXPD#6#/#2JDWD#<#/#.DWD\DPD##11
0RUJDJQL#KHUQLD##GLDJQRVHG#E\#05,1#6XUJ#7RGD\#4<<9>#59=7790;1#

481# +XVVRQJ# 5/# -U/# /DQGUHQHDX# 5-/# &ROH# )+# -U1# 'LDJQRVLV# DQG# UHSDLU# RI# D
0RUJDJQL# KHUQLD#ZLWK# YLGHR0DVVLVWHG# WKRUDFLF# VXUJHU\1# $QQ# 7KRUDF# 6XUJ
4<<:>#96=47:70:81#


