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aUfgTdW#VW^#/-.6#'<JF,9IK,?<CLP,CLP,.6-0,-1()#W`#^S#cgW#eW#fdSfSda`#^ae#bW`V[W`fWe#VW#^S#
WhS^gSU[�`#VW#^S#ea^[U[fgV#[`[U[S^)#VaUg_W`fSVS#W`#W^#[`Xad_W#<JF,B>M,<BKB,CLP,.6-2,/2.8#Se�#
Ua_a#^S#Ua`e[VWdSU[�`#VW#^ae#Ua_W`fSd[ae#VW#WhS^gSU[�`#S#^ae#egUWe[hae#TaddSVadWe#dW_[f[Vae#
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<JF,H=K,?<CLP,CLP,/.-0,..6##
F�#>NH+7#CLP,JGDB<,/-/-,.0-#

H�Y[`S#6#VW#.2#

bad#W^#f[fg^Sd)#Ua_W`fSd[ae#cgW#eW#ZS`#fdS`e_[f[Va#S^#f[fg^Sd#h�S#UaddWa#W^WUfd�`[Ua#bSdS#SY[^[lSd#
W^#bdaUWea#S`fWe#VW#eg#W`h�a#S^#E[fWdV#bad#bSdfW#VW#CglTSVa+#

<a`h[W`W# eW�S^Sd#cgW#W^# dWfdSea#W`#W^#bdaUWea#VW# ^[UW`U[S_[W`fa#bSdS# ^S# [`UadbadSU[�`#VW^#
SUW^Wd�_Wfda#S#^Se#>?#VW#CglTSVa#`a#ZS#dWcgWd[Va#VW#_WV[VSe#Ua_bW`eSfad[Se#bad#bSdfW#VW^#
f[fg^Sd)#VSVa#cgW#^S#VWfWd_[`SU[�`#VW#^S#WjUWVW`U[S#VW^#hS^ad#VW#bSdSVS#VW#^S#X�Td[US#cgWVS#
UgT[WdfS#bad#^S#Sb^[USU[�`#VW#^ae#Ud[fWd[ae#e[e_a^�Y[Uae)#cgW#SUfgS^_W`fW#dWUaYW`#^Se#>?+#>efae#
Ud[fWd[ae#e[e_a^�Y[Uae)#bdaUWVW`fWe#VW#^S#I@#.+.33)#ea`#_�e#Ua`eWdhSVadWe#cgW#^ae#Ud[fWd[ae#
[`efdg_W`fS^We#TSeSVae#W`#^ae#dWY[efdae#VW^#SUW^Wd�_Wfda#VW#US_ba#^[TdW+#

JW#dWeg_W`#S#Ua`f[`gSU[�`#^ae#SebWUfae#_�e#e[Y`[X[USf[hae#VW#^S#WhS^gSU[�`#dWS^[lSVS7#

9b^[UST[^[VSV#VW#^Se#`ad_Se#I@#.+./#IWh+#/#'_Sdla#.664(#O#I@#.+.33#'_Sdla#.664(#

>`#dW^SU[�`#Ua`#S^#YdSVa#VW#SVWUgSU[�`#VW^#SUW^Wd�_Wfda#VW#US_ba#^[TdW#S#^Se#`ad_Sf[hSe#I@#
.+./#dWh+#/#k#I@#.+.33)#e�^a#ZSk#g`#US_T[a#W`# ^S#bdabgWefS#SUfgS^#VW^#f[fg^Sd#dWebWUfa#S# ^a#
dWUaY[Va# W`# W^# [`Xad_W# bd[`U[bS^# VW# eg# bdabgWefS# bdWeW`fSVS# W`# /-.4)# kS# WhS^gSVS#
'<JF,B>M,<BKB,CLP,.6-2,/2.(+#>^# f[fg^Sd#S�SVW#SZadS#g`S# [`V[USU[�`)#W`#UgS`fa# S^#YdSVa#VW#

=>J>HDAEAE@# F;>#
>M<>>=9E<> HSa^]\aS# I^SQb`c[# <VSQY <c[cZObWdS# 9Pa]ZcbS# LSZ]QWbg#
<VSQY XWdW`fW#S#cgW#W^#hS^ad#VW#bSdSVS#bad#e[e_a#VW#^S#X�Td[US#VW#CglTSVa#

#

>efW#US_T[a#dWeg^fS#SUWbfST^W#W`#^S#WhS^gSU[�`+#

<g_b^[_[W`fa#VW# ^ae#SUgWdVae#S^US`lSVae#W`# ^S#dWg`[�`#VW^#//,.-,/-.6#k#VW#Ua_bda_[eae#
SVcg[d[Vae#bad#W^#f[fg^Sd#

>^#�dWS#WhS^gSVadS#ZS#hWd[X[USVa#cgW#W^# f[fg^Sd#ZS#VSVa#Ug_b^[_[W`fa#S#faVae# ^ae#SUgWdVae#
S^US`lSVae#W`#^S#dWg`[�`#f�U`[US#VW^#//#VW#aUfgTdW#VW#/-.6#cgW#eW#VWfS^^S`#W`#W^#SbSdfSVa#/+.#
VW#^S#bdWeW`fW#bdabgWefS#VW#V[UfS_W`+#

IWebWUfa#S^#SUgWdVa#2+R()#>`geS#dW_[f[�#S^#<JF#W^#/6,..,/-.6)#h�S#UaddWa*W#S# ^S# \WXSfgdS#VW#
bdakWUfa)#W^#bd[_Wd#TaddSVad#Ua`#^S#bdabgWefS#dWh[eSVS#VW#_aV[X[USU[�`#VW#^S#>?*.1#k#VW^#>J+#
>^#�dWS#<BKB#dWS^[l�#Ua_W`fSd[ae#S#WefS#bdabgWefS)#cgW#XgWda`#fdS`e_[f[Vae#S^#f[fg^Sd#h�S#UaddWa*
W#bad#^S#\WXSfgdS#VW#bdakWUfa#W`#W^#<JF+#>`geS#dW_[f[�#bad#UaddWa*W#g`#eWYg`Va#TaddSVad#VW#
eg#bdabgWefS#W^#0-,-1,/-/-)#Ua`e[VWdS`Va#^ae#Ua_W`fSd[ae#dWU[T[Vae#VW#<BKB+#?[`S^_W`fW)#Ua`#
^ae# `gWhae# Ua_W`fSd[ae# VW# <BKB# S# WefW# eWYg`Va# TaddSVad)# >`geS# dW_[f[�# Xad_S^_W`fW# eg#
bdabgWefS#dWh[eSVS#S^#E[fWdV)#bdabgWefS#cgW#We#aT\Wfa#VW#WefS#WhS^gSU[�`#k#cgW#egef[fgkW#S#^S#
W_[f[VS#[`[U[S^_W`fW#W`#=[U,/-.4+#

IWebWUfa#S^#SUgWdVa#2+S()#>`geS#dW_[f[�#Xad_S^_W`fW#̂ S#VaUg_W`fSU[�`#bSdS#W^#̂ [UW`U[S_[W`fa#
VW^#SUW^Wd�_Wfda#VW#US_ba#^[TdW#S^#E[fWdV#W^#.#VW#aUfgTdW#VW#/-/-#'k#S#eg#hWl#dW_[f[VS#bad#
WeW#E[`[efWd[a#S^#<JF#W^#.6#VW#aUfgTdW#VW#/-/-()#^a#cgW#VS#Ug_b^[_[W`fa#S^#SUgWdVa#2+S(#VW#^S#
dWg`[�`#f�U`[US#VW^#//,.-,/-.6+#

IWebWUfa#S#^ae#SUgWdVae#2+P(#k#2+Q()#eg#YdSVa#VW#Ug_b^[_[W`fa#eW#WhS^�S#S#Ua`f[`gSU[�`)#bgWe#
eW#dWX[WdW`#S#^Se#bdabgWefSe#VW#_aV[X[USU[�`#VW#^S#>?*.1#k#VW^#>J+#
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<JF,H=K,?<CLP,CLP,/.-0,..6##
F�#>NH+7#CLP,JGDB<,/-/-,.0-#

H�Y[`S#.-#VW#.2#

6[IQZIKPiS#LM#QI#UWTUZMXYI#LM#KIRJPT#LM#QIX#6XUMKPNPKIKPTSMX#LM#7ZSKPTSIRPMSYT#

DS# >?* <]\RWQWz\# Cx[WbS# RS#
?c\QW]\O[WS\b] u[PWb]# RS# O^ZWQOQWz\ 9QQW]\Sa HS_cWaWb]a# RS#
LWUWZO\QWO
VaUg_W`fSU[�`#VW#^S#>?*.1#dW_[f[VS#W`#=[U,/-.4#k#cgW#kS#XgW#bdWh[S_W`fW#WhS^gSVS#bad#<BKB+#

9( <]\RWQWz\#Cx[WbS#RS#?c\QW]\O[WS\b] *.1#

>^# f[fg^Sd# e[_b^[X[US# ^S# dWVSUU[�`# VW^# SbSdfSVa)# VWeVaT^S`Va# ^S# <a`V[U[�`# D�_[fW# VW#
?g`U[a`S_[W`fa# W`# Vae7# ^S# .1+.+.# WebWU[X[US# cg�# [`efdg_W`fSU[�`# e�e_[US# VWTW# WefSd#
abWdSf[hS#'W^#SUW^Wd�_Wfda#k#eg#fWd_[`S^#VW#Ua`fda^()#k#^S#.1+.+/#WefST^WUW#^S#bSdSVS#VW#^S#
X�Td[US#W`#USea#VW#WjUWVWdeW#W^#hS^ad#VW#bSdSVS#bad#e[e_a+#

>^# hS^ad# VW# bSdSVS# VW# ^S# X�Td[US)# fS`fa# Ud[fWd[ae# [`efdg_W`fS^We# Ua_a# e[e_a^�Y[Uae)#
VWeSbSdWUW#VW^#fWjfa#VW#WefW#SbSdfSVa#k#bSeS#S#cgWVSd#dWUaY[Va#W`#^S#KST^S#.1+.+#

bS`[W\OZ#^]`bvbWZ #

Dae#US_T[ae#[`fdaVgU[Vae#bad#W^#f[fg^Sd#eW#Ua`e[VWdS`#SUWbfST^We+#

;( u[PWb]#RS#O^ZWQOQWz\ *.1#

Fa#ZSk#US_T[ae)#^a#cgW#dWeg^fS#SUWbfST^W#W`#^S#WhS^gSU[�`+#

<( 9QQW]\Sa *.1#

>^#f[fg^Sd#W^[_[`S#^S# bS`[W\OZ#^]`bvbWZ
bg`fae7# SUU[�`# .1+0+.)# cgW# WebWU[X[US# SUfgSU[a`We# W`# USea# VW# [`abWdSf[h[VSV# VW^#
SUW^Wd�_Wfda#a#fWd_[`S^#VW#Ua`fda^)#k#SUU[�`#.1+0+/)#cgW#WebWU[X[US#SUfgSU[a`We#W`#USea#
VW#WjUWVW`U[S#VW^#hS^ad#VW#bSdSVS+#

Dae#Ud[fWd[ae#VW#WjUWVW`U[S#VW^#hS^ad#VW#bSdSVS#VW#^S#X�Td[US#eW#VWfS^^S`#W`#^S#KST^S#.1+.)#
W`#^gYSd#VW#WefSd#dWUaY[Vae#W`#W^#SbSdfSVa#.1+0#Ua_a#SUU[a`We+#

>^#f[fg^Sd#dWVgUW#VW#6-#V�Se#S#0-#V�Se#W^#f[W_ba#_�j[_a#VW#[`abWdSf[h[VSV#VW^#SUW^Wd�_Wfda#
S`fWe#VW#bdWeW`fSd#S^#<JF)#VW`fda#VW#^ae#.-#V�Se#e[Yg[W`fWe#W`#^gYSd#VW#0-)#g`#B`Xad_W#
>ebWU[S^#VWeUd[T[W`Va#^S#USgeS#VW^#Xg`U[a`S_[W`fa#S`ad_S^#k#^ae#b^S`We#VW^#f[fg^Sd#bSdS#
dWUgbWdSd#^S#abWdSf[h[VSV+#

Dae#US_T[ae#[`fdaVgU[Vae#bad#W^#f[fg^Sd#eW#Ua`e[VWdS`#SUWbfST^We+#

=( HS_cWaWb]a#RS#LWUWZO\QWO *.1#

>^#f[fg^Sd#_aV[X[US#^S#dWVSUU[�`#VW#̂ ae#UgSfda#IWcg[e[fae#VW#M[Y[^S`U[S#'IM(+#>`#^ae#IM#.1+1+.#
k#.1+1+/# eW#_W`U[a`S`#WjbdWeS_W`fW)#k#VW#_aVa# dWebWUf[ha)# ^S# hWd[X[USU[�`#V[Sd[S#k# ^S#
Ua_bdaTSU[�`#S`gS^#VW^#Xg`U[a`S_[W`fa#VW^#SUW^Wd�_Wfda#k#eg#fWd_[`S^#VW#Ua`fda^+#

Dae#IM#.1+1+0#k#.1+1+1#UaddWeba`VW`#S#^Se#[`ebWUU[a`We)#g`S#[`_WV[SfS#baef*e[e_a#'W`#5#
ZadSe(#k#afdS#WjZSgef[hS)#fdSe#^S#aUgddW`U[S#VW#g`#e[e_a#W`#^S#[`efS^SU[�`+#>`#W^#USea#VW#^S#
[`ebWUU[�`#WjZSgef[hS#dWcgWd[VS#W`#W^#IM#.1+1+1)#W^#f[fg^Sd#WebWU[X[US#^ae#USeae#W`#^ae#cgW#
^S#[`efS^SU[�`#`WUWe[fS#Sgfad[lSU[�`#WjbdWeS#VW^#<JF#bSdS#cgW#^S#X�Td[US#VW#CglTSVa#hgW^hS#
S#WefSd#GH>I9;D>+#

Dae#US_T[ae#[`fdaVgU[Vae#bad#W^#f[fg^Sd#eW#Ua`e[VWdS`#SUWbfST^We+#
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<JF,H=K,?<CLP,CLP,/.-0,..6##
F�#>NH+7#CLP,JGDB<,/-/-,.0-#

H�Y[`S#..#VW#.2#

6[IQZIKPiS#LM#QI#UWTUZMXYI#LM#KIRJPT#LMQ#6XYZLPT#LM#BMOZWPLIL#

Dae#USb�fg^ae#VW^#>J#_aV[X[USVae#a#S�SV[Vae#W`#^S#bdabgWefS#VW^#f[fg^Sd#Wef�`#[`U^g[Vae#W`#W^#
[`Xad_W#bd[`U[bS^#VW#^[UW`U[S_[W`fa#VW^#SUW^Wd�_Wfda#'BF?*EBJ*---5-/)#IWh+#/(#k#ea`7#USb�fg^a#

<`WbS`W]a#RS#=WaSy] IWabS[O#RS#<]\b`]Z#RS#EWdSZ#Ixa[WQ] #

9( #

Dae#US_T[ae#W`#W^#USb�fg^a#0#Wef�`#dWUaY[Vae#W`#W^#9`Wja#.#VW^#[`Xad_W#BF?*EBJ*---5-/)#
IWh+#/+#

fS`cgW#H<B#'HdafWUU[�`#<a`fdS#B`UW`V[ae(#k#VW^#<W`fda#VW#@Wef[�`#VW#>_WdYW`U[Se#'<@>()#
cgW#ZS#dWS^[lSVa#eWY�`#^S#`ad_S#F<J>*-/+#B`V[US#cgW#W`#W^#V[eW�a#eW#ZS#Ua`e[VWdSVa#g`S#
SUW^WdSU[�`#Zad[la`fS^#VW#-).4Y#k#g`#hS^ad#VW#Ua_ba`W`fW#hWdf[US^#VW^#4-&#VW#^S#S`fWd[ad)#
eW�S^S`Va# cgW# ^ae# WebWUfdae# VW# SUW^WdSU[�`# Zad[la`fS^# k# hWdf[US^# eW# ZS`# aTfW`[Va# Ua`#
V[UZS#`ad_S+#

>^#f[fg^Sd#ZS#WefST^WU[Va#Ua_a#hS^ad#VW#bSdSVS#ScgW^#W`#W^#cgW#eW#S^US`UW#g`S#SUW^WdSU[�`#
b[Ua#VW^# fWddW`a# 'H@9(#W`# UgS^cg[WdS#VW# ege#Vae# Ua_ba`W`fWe#Zad[la`fS^We# egbWd[ad#S#
-)-42Y# k# cgW# ^S# MW^aU[VSV# 9Tea^gfS# 9Ug_g^SVS# '<9M(# W`# UgS^cg[WdS# VW# ege# fdWe#
Ua_ba`W`fWe#eWS#egbWd[ad#S#-).3Y*eWY+#DS#SVabU[�`#VW#^S#H@9#Zad[la`fS^#eW#VWTW#S#cgW#W^#
V[eW�a#e�e_[Ua#VW#^S#`ShW#VW#XSTd[USU[�`#e�^a#Ua`fW_b^S#WefS#Ua_ba`W`fW+#

<a`#WefS#_aV[X[USU[�`#W^#f[fg^Sd#VS#Ug_b^[_[W`fa#S#eg#Ua_bda_[ea#VW^#SUgWdVa#2+P(#VW#^S#
dWg`[�`#f�U`[US#VW^#//#VW#aUfgTdW#VW#/-.6+#

f[fg^Sd#[`V[US#cgW#^S#USfWYad�S#e�e_[US#B#Sb^[US#S^#SUW^Wd�_Wfda#VW#US_ba#^[TdW+#>efa#cgWVS#
dWUaY[Va#fS_T[�`#

#

>`#W^#TaddSVad# dW_[f[Va#bad#W^# f[fg^Sd#W`#`ah[W_TdW#VW#/-.6# eW# [`U^g�S# ^S#Ua`Wj[�`#VW^#
SUW^Wd�_Wfda# Ua`# W^# fWd_[`S^# VW# Ua`fda^# W`# W^# <@># Ua_a# USfWYad�S# e�e_[US# B+# KdSe# ^S#
dWg`[�`# f�U`[US# VW^# //,.-,/-.6#W^# f[fg^Sd# Seg_[�)#_WV[S`fW# USdfS#VW# dWXWdW`U[S# <GE*
-33/33)#^^WhSd#S#USTa#S`fWe#VW#g`#S�a#^S#_aV[X[USU[�`#VW#V[eW�a#bSdS#dWS^[lSd#^S#Ua`Wj[�`#
[`S^�_Td[US#VW^#SUW^Wd�_Wfda#VW#US_ba#^[TdW#S^#fWd_[`S^#VW#eS^S#VW#Ua`fda^+#

<a`#_af[ha#VW#^S#Ud[e[e#eS`[fSd[S#aUSe[a`SVS#bad#W^#<GMB=*.6#W^#f[fg^Sd#ea^[U[f�#Sb^SlSd#g`#
_We#^S#XWUZS#VW#WefW#Ua_bda_[ea)#ZSefS#W^#/0,..,/-/-+#HaefWd[ad_W`fW)#W^#f[fg^Sd#ea^[U[f�#
Sb^SlS_[W`fae# SV[U[a`S^We)# ZSefS# W^# /-,./,/-/-)# 0,-.,/-/.# k# ..,-.,/-/.)#
dWebWUf[hS_W`fW+#

?[`S^_W`fW)#W^# f[fg^Sd#ZS# dWS^[lSVa# ^S#Ua`Wj[�`# [`S^�_Td[US#VW^#SUW^Wd�_Wfda#VW#US_ba#
^[TdW#S#eS^S#VW#Ua`fda^#VW^#<@>#W^#0,-/,/-/.)#Ua_g`[U�`Va^a#S^#<JF#bad#USdfS#VW^#5#VW#
XWTdWda#VW#/-/.+#>`#eg#USdfS)#W^#f[fg^Sd#\gef[X[US#W^#dWfdSea#dWebWUfa#S# ^S#�^f[_S#XWUZS#VW#
Ua_bda_[ea# VW^# ..,-.,/-/.# bad# W^# [_bSUfa# cgW# W^# <GMB=*.6# ZS# fW`[Va# W`# faVSe# ^Se#
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