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IbkZl_eb#b#qblZl_eb
H^gZ`^u# y#ih^hr_e# d# k\h_fm# dZ[bg_lm#b#gZr_e#gZ#ihem# \hae_# ^\_jb# aZibkdm1#Y#ih^gye# __#b

ijhqblZe=#©KiZkb[h#aZ#<Zrm#mk_j^gmx#jZ[hlm#gZ#gZrbo#aZgylbyoª1#<#aZibkd_#g_#[ueh#gb#Z^j_kZ/#gb
ih^ibkb/#ihwlhfm/#\hc^y#\#dZ[bg_l/#y#iheh`be#__#gZ#klhe/#b#kh\_jr_ggh#aZ[ue#h#g_c1
Kimkly#g_kdhevdh#^g_c#ihke_#aZgylbc#dh#fg_#ih^hr_e#h^bg#klm^_gl1#<#l_q_gb_#\k_]h#k_f_kljZ#hg

fgh]hdjZlgh#kihjbe#kh#fghc#\h#\j_fy#e_dpbc1#Y#bkim]Zeky#b#h`b^Ze#hq_j_^gh]h#kihjZ/#gh/#d#fh_fm
bamfe_gbx/#hg#kijhkbe=#©<u#gZreb#fhx#aZibkdm#k#[eZ]h^Zjghklvx"ª
©LZd#wlh#lu#__#gZibkZe"ª#²#kijhkbe#y/#g_#\_jy#k\hbf#mrZf1
©Y/²# meu[gmeky# hg1# ²# Y# ohqm# \Zf# ijbagZlvky/# qlh# fhb# \a]ey^u# baf_gbebkv1# L_i_jv# y

iheghklvx#kh]eZk_g#k#\Zrbf#mq_gb_fª1
Fh`_l_#ij_^klZ\blv/#qlh#y#k^_eZe/#\_jgm\rbkv#\#k\hc#dZ[bg_l1#Y#gZr_e#aZibkdm#b#ijhqblZe#__

kgh\Z/#gh#gZ#wlhl#jZa#m`_#k#[hevrbf#bgl_j_khf1#Dh]^Z#y#magZe/#dlh#gZibkZe#__/#b#qlh#Z^j_kh\ZgZ#hgZ
ebqgh#fg_/#aZibkdZ#klZeZ#^ey#f_gy#agZqbl_evgh#\Z`g__/#q_f#jZgvr_1
Fgh]b_#klbob#\#\_lohaZ\_lguo#bklhjbyo#dZ`mlky#gZf#gZklhevdh#ijhklufb/#qlh#fu#ihgbfZ_f#b

ijbf_gy_f#bo#\#k\h_c#`bagb/#^Z`_#fZeh#agZy#h[#bklhjbb#bo#gZibkZgby1#H^gZdh#gZr_#ihgbfZgb_#\
[hevrhc#f_j_#h[h]ZsZ_lky/#dh]^Z#fu#magZ_f#h[#bo#Z\lhj_/#Z#lZd`_#h#qblZl_eyo#_]h#wihob1
>h# wlh]h# fu/# \# hkgh\ghf/# khkj_^hlZqb\Zebkv# gZ# bkke_^h\Zgbb# \gmlj_gg_c# kljmdlmju

\_lohaZ\_lguo# bklhjbc1# Gbqlh# g_# fh`_l# aZf_gblv# \gbfZl_evgh]h# bamq_gby# ihkljh_gby# wlbo
l_dklh\1#H^gZdh#l_i_jv#gZf#ke_^m_l#i_j_clb#d#bamq_gbx#\g_rgbo#h[klhyl_evkl\#²#jZkkfhlj_gbx
l_dklZ#\#k\_l_#_]h#Z\lhjZ#b#i_j\uo#qblZl_e_c1#GZk#g_#lhevdh#bgl_j_kmxl#kZfb#l_dklu># l_i_jv#gZk
[hevr_# ijb\e_dZxl# ijZ]fZlbq_kdb_# Zki_dlu# i_j\hgZqZevgh]h# agZq_gby1# Ihq_fm# \_lohaZ\_lgu_
ibkZl_eb#khklZ\eyeb#k\hb#jZkkdZau#bf_ggh#lZd"#Qlh#bf_ggh#hgb#ohl_eb#^hg_klb#qblZl_eyf#k\hbo
^g_c"
IjbklmiZy# d# wlhfm# Zki_dlm# bamq_gby/# fu# klZedb\Z_fky# k# ^\mfy# \hijhkZfb=# hij_^_e_gb_f

Z\lhjkl\Z/#oZjZdl_jbklbdhc#qblZl_e_c#b#\uy\e_gb_f#gZf_j_gbc#ibkZl_ey1#Qlh#fu#fh`_f#magZlv#h[
Z\lhj_#b#qblZl_eyo#\_lohaZ\_lguo#bklhjbc"#DZd#fu#fh`_f#jZkdjulv#p_eb/#^ey# dhlhjuo#ibkZebkv
wlb#l_dklu"

Hij_^_e_gb_#Z\lhjZ#b#qblZl_e_c
Fhy# agZdhfZy# h^gZ`^u# iha\hgbeZ# khk_^d_/# qlh[u# ih]h\hjblv# h# ebqguo# ^_eZo1#HgZ# ]h\hjbeZ

ijb[ebabl_evgh#fbgmlm/#gh#\^jm]#ihgyeZ/#qlh#gZ[jZeZ#g_ijZ\bevguc#ghf_j1#HgZ#jZkkdZau\ZeZ#k\hb
k_dj_lu# kh\_jr_ggh# g_agZdhfhfm# q_eh\_dm$# ?c# klZeh# klu^gh/# b# hgZ# [ukljh# iheh`beZ# ljm[dm1
©L_i_jv#y#\k_]^Z#[m^m#kijZrb\Zlv/#k#d_f#]h\hjx$ª#²#ihdeyeZkv#hgZ1
Dh]^Z#fu#lhedm_f#\_lohaZ\_lgu_#bklhjbb/#gZf#lZd`_#g_h[oh^bfh#\uykgblv/#k#d_f#fu#]h\hjbf1

GZf# gm`gh# k^_eZlv# \k_# \hafh`gh_/# qlh[u# hij_^_eblv/# dlh# gZibkZe# wlb# bklhjbb# b# dhfm# hgb
Z^j_kh\Zgu1# >Z\Zcl_# jZkkfhljbf# g_dhlhju_# ijh[e_fu# k# hij_^_e_gb_f# Z\lhjZ# b# ih^kdZadb# d
hij_^_e_gbx1

Ijh[e_fu#k#hij_^_e_gb_f#Z\lhjZ
Fgh]bo# klm^_glh\# rhdbjm_l# keh`ghklv# hij_^_e_gby# ibkZl_e_c# b# qblZl_e_c# \_lohaZ\_lguo

bklhjbc1#;hevrbgkl\h#ba#gZk#ih^oh^bl#d#wlhc#l_f_/#ij_^klZ\eyy#k_[_#<_lobc#AZ\_l# lZd#`_/#dZd#b
Gh\uc1#Fu# ijb\udeb# khhlghkblv#IhkeZgby# JbfeygZf/#=ZeZlZf# b#?n_kygZf# k# ebqghklvx#IZ\eZ1
H^gZdh#gZrZ#hlghkbl_evgZy#m\_j_gghklv#\#Z\lhjkl\_#gh\haZ\_lguo#IhkeZgbc#lhevdh#yjq_#\u^_ey_l
gZr_#g_agZgb_#Z\lhjh\#fgh]bo#\_lohaZ\_lguo#dgb]1



?\Zg]_ebklu# ijb^_j`b\Zxlky# hkgh\gh]h# jmdh\h^ys_]h# ijbgpbiZ=# \_ju# \# ^hklh\_jghklv
;b[e_ckdh]h#k\b^_l_evkl\Z1#LZdh_#m[_`^_gb_#l_kgh#kh]eZkh\u\Z_lky#k#m\_j_gghklvx#\#;b[e_ckdhc
g_ih]j_rbfhklb1# :# ihkdhevdm# IbkZgb_# g_# ba\jZsZ_l# nZdlu/# hgh# lhqgh# hij_^_ey_l# Z\lhjh\# b
i_j\uo# qblZl_e_c1# Dh]^Z# \# gh\haZ\_lghf# IhkeZgbb# ]h\hjblky/# qlh# hgh# [ueh# gZibkZgh# IZ\ehf
+gZijbf_j/# Jbf14=4># 4Dhj14=4,/# wlh# ^_ckl\bl_evgh# lZd1# Dh]^Z# Bbkmk/# kkueZykv# gZ# IkZehf# 43<=4/
]h\hjbl/# qlh# ©>Z\b^# ih# \^hogh\_gbx# gZa\Ze«ª# +Fn155=76±77,/# ?]h# keh\Z# ^Zxl# ^hklh\_jgh_
k\b^_l_evkl\h# h[# Z\lhjkl\_# wlh]h# ikZefZ1# H^gbf# keh\hf/# _\Zg]_ebklu# ijbgbfZxl# ex[h_
k\b^_l_evkl\h# IbkZgby# h# ebl_jZlmjghf# Z\lhjkl\_1# DZd# kdZaZgh# \# QbdZ]kdhf# iheh`_gbb# h
[b[e_ckdhc# g_ih]j_rbfhklb=# ©;m^mqb# p_ebdhf# b# iheghklvx# ^Zgh# ;h]hf/# IbkZgb_# g_# kh^_j`bl
hrb[hd#gb#\#ih\_kl\h\Zgbb#h#;h`vbo#^_eZo#l\hj_gby/#gb#\#aZibkyo#h#kh[ulbyo#\k_fbjghc#bklhjbb/
gb#\#mq_gbb/#gb#\#k\b^_l_evkl\_#h#;h`v_c#[eZ]h^Zlb/#kiZkZxs_c#`bagb#ex^_cª1
Hij_^_eyy# Z\lhjh\# b# qblZl_e_c# \_lohaZ\_lguo# bklhjbc/# fu# [m^_f# ke_^h\Zlv# k\b^_l_evkl\Zf

kZfhc#;b[ebb1
H^gZdh#^h\_jb_#;b[e_ckdhfm#k\b^_l_evkl\m#g_#j_rZ_l#\k_o#gZrbo#ijh[e_f1#Ih#djZcg_c#f_j_/

ljb#ij_iylkl\by#\k_#_s_#mkeh`gyxl#gZrm#aZ^Zqm=#jZa\blb_#l_dklZ/#baf_g_gby#\#l_dkl_#b#g_^hklZlhd
k\_^_gbc#\#l_dkl_1

JZa\blb_#l_dklZ1#H^gZ#ba#ljm^ghkl_c#khklhbl#\#lhf/#qlh#\_lohaZ\_lgu_#dgb]b#g_#[ueb#gZibkZgu
\k_# kjZam># g_dhlhju_# jZa\b\Zebkv# ]h^Zfb# b# ^Z`_# \_dZfb/# ij_`^_# q_f# ihemqbeb# hdhgqZl_evgmx
nhjfm1#Djblbq_kdbc#ih^oh^# d#<_lohfm#AZ\_lm# khkj_^hlZqb\Z_lky# gZ#bklhjbb# khklZ\e_gby# dgb]# b
jZkkfZljb\Z_l#bo#jZa\blb_#gZ#ijhly`_gbb#\j_f_gguo#i_jbh^h\1#Gh#[hevrZy#qZklv#lZdh]h#ZgZebaZ
hklZ_lky# ki_dmeylb\ghc# b# g_gZ^_`ghc1# Fgh]b_# f_lh^u/# bkihevam_fu_# ijb# lZdhf# ZgZeba_/
g_kh\f_klbfu# k# _\Zg]_evkdbf# \a]ey^hf# gZ# Z\lhjbl_l# ;b[ebb1#Fu# ^he`gu# ijhy\eylv# djZcgxx
hklhjh`ghklv/# dh]^Z# jZkkfZljb\Z_f# ^bZojhgbq_kdb_# baf_g_gby# l_dklh\/# ij_^eZ]Z_fu_
lhedh\Zl_eyfb1
K# ^jm]hc# klhjhgu/# fgh]b_# _\Zg]_ebklu# mfZeyxl# p_gghklv# ^bZojhgbq_kdh]h# ZgZebaZ1# ©Fu

ijbgbfZ_f# l_dkl# lZdbf/# dZdh\# hg# _klv# k_]h^gy/²# qZklh# ]h\hjyl# hgb1#²# GZf# g_bgl_j_kgh/# dZd
jZa\b\Zebkv#\_lohaZ\_lgu_#bklhjbbª1#LZdh_#fg_gb_#fh`_l#dZaZlvky#^hklZlhqgh#h[hkgh\Zgguf/#gh
g_dhlhju_#\hijhku#aZklZ\eyxl#gZk#h[jZlblv#\gbfZgb_#gZ#jZa\blb_#\_lohaZ\_lguo#l_dklh\1
Ij_`^_# \k_]h/# kZfb# \_lohaZ\_lgu_#ibkZl_eb# qZklh#ijbagZ\Zeb/# qlh#ihevah\Zebkv#bklhqgbdZfb

+gZijbf_j/#4IZj1<=4>#6PZj147=4<,1#>m[ebjh\Zggu_#ih\_kl\h\Zgby#y\gh#k\b^_l_evkl\mxl#h#lhf/#qlh
fgh]b_#l_dklu#[ueb#ih^\_j`_gu#bklhjbq_kdhfm#\ebygbx#+kjZ\gbl_#7PZj14;=46±6:#k#dgb]hc#BkZbb
69=4±55/# Z# lZd`_# 5IZj169=55±56# k# dgb]hc# ?a^14=4±7,1# Kh[bjZgb_/# dhibjh\Zgb_# b# ^hiheg_gb_
ibkvf_gguo#b#mklguo#bklhqgbdh\#[ueh#qZklvx#hj]Zgbqgh]h#ijhp_kkZ#\^hogh\_gby1#=ey^y#gZ#lh/#dZd
Z\lhj# IZjZebihf_ghgZ# ihevam_lky# bgnhjfZpb_c# ba# dgb]# PZjkl\/# fu# \b^bf/# qlh# bgh]^Z
\_lohaZ\_lgu_#Z\lhju#[ebadh#ijb^_j`b\Zebkv#bklhqgbdh\/#Z#bgh]^Z#k\h[h^gh#baf_gyeb#bo1#LZdb_
\ujZabl_evgu_#dZq_kl\Z#\_lohaZ\_lguo#l_dklh\#\ugm`^Zxl#gZk#ijbagZlv/#qlh#fgh]b_#\_lohaZ\_lgu_
bklhjbb#ihemqbeb#rbjhdh_#jZa\blb_#m`_#ijb#khklZ\e_gbb1
Bkke_^h\Zgb_# bklhjbb# khklZ\e_gby# lZd`_# ihfh]Z_l# gZf# ihgylv# fgh]b_# ebl_jZlmjgu_# q_jlu

\_lohaZ\_lguo# dgb]1# Ba0aZ# ^bZojhgbq_kdh]h# jZa\blby# l_dklu# bgh]^Z# dZ`mlky# g_k\yagufb# b
g_kh]eZkh\Zggufb1#GZijbf_j/#jZkkdZau#h[#Bebb#b#?ebk__#+6PZj14:=4#±#7PZj1;=48,#j_adh#hlebqZxlky
k\hbf# klbe_f# hl# hklZevguo# jZa^_eh\# dgb]# PZjkl\1# Bklhjbb# h[# Bhkbn_# +;ul16:=5±83=59,# bf_xl
lZdmx# ebl_jZlmjgmx# keZ`_gghklv/# dhlhjhc# g_l# \# ^jm]bo# qZklyo# ;ulby1# LZdb_# ebl_jZlmjgu_
dZq_kl\Z#qZklh#h[tykgyxlky#^bZojhgbq_kdbf#jZa\blb_f1
Bklhjby# khklZ\e_gby# \_lohaZ\_lguo# bklhjbc# lZd`_# mkeh`gy_l# gZrm# aZ^Zqm# hij_^_e_gby

ibkZl_ey#b#_]h#qblZl_e_c0kh\j_f_ggbdh\1#Bgh]^Z#\_lohaZ\_lgu_#Z\lhju#kkueZxlky#\#k\hbo#dgb]Zo
gZ# bklhqgbdb/# fZl_jbZeu# dhlhjuo# hgb# g_# \k_]^Z# iheghklvx# bkihevamxl1# =_h]jZnbq_kdb_/
iheblbq_kdb_# b# klbebklbq_kdb_# q_jlu# qZklh# \u^Zxl# ij_^u^msbc# bklhqgbd1# IjhimkdZy# lZdb_
fhf_glu/# fu# fh`_f# e_]dh# kimlZlv# ^Zlm# bklhqgbdZ# k# ^Zlhc# khklZ\e_gby# hdhgqZl_evghc# nhjfu
bgl_j_kmxs_c#gZk#dgb]b1
Yjdbc# ijbf_j# lhfm/# \b^_g# \# 6PZj1;=;1#Wlhl# klbo# ml\_j`^Z_l/# qlh#r_klu/# gZ# dhlhjuo# ghkbeb

dh\q_]#aZ\_lZ/#©\u^\bgmebkv#lZd/#qlh#]heh\db#r_klh\#\b^gu#[ueb#ba#k\ylbebsZ#ij_^#^Z\bjhf/#gh#g_
\udZau\Zebkv#gZjm`m>#hgb#lZf#b#^h#k_]h#^gyª1
?keb#g_#ijbgbfZlv#\h#\gbfZgb_#bklhjbx#khklZ\e_gby#wlhc#dgb]b/#gZ#hkgh\Zgbb#^Zggh]h#klboZ

fu# fh`_f# k^_eZlv# aZdexq_gb_/# qlh# dgb]Z# PZjkl\# [ueZ# gZibkZgZ# ^h# jZajmr_gby# ojZfZ1# L_dkl
ml\_j`^Z_l/#qlh#r_klu/#bkihevam_fu_#ijb#ghr_gbb#dh\q_]Z/#©lZf#^h#k_]h#^gyª# +6PZj1;=;,/#h^gZdh



hklZevgZy#qZklv#dgb]b#k\b^_l_evkl\m_l/#qlh#lZdZy#^Zlbjh\dZ#g_ijZ\bevgZ1#Ihke_^gb_# ]eZ\u#dgb]b
ih\_kl\mxl#h#kh[ulbyo/#dhlhju_#ijhbahreb#kimkly#^ebl_evgh_#\j_fy#ihke_#jZajmr_gb_#ojZfZ1#DZd
`_/#\#lZdhf#kemqZ_/#h[tykgblv#keh\Z#©hgb#lZf#b#^h#k_]h#^gyª#\#6PZj1;=;"#Hq_\b^gh/#qlh#ihke_^gbc
khklZ\bl_ev#dgb]b#PZjkl\#ke_^h\Ze#[he__#jZgg_fm#bklhqgbdm#b#hklZ\be#\j_f_ggmx#kkuedm#lZdhc/
dZdhc#__#ihemqbe1#Keh\h#©k_]h^gyª#hlghkbehkv#dh#\j_f_gb#bklhqgbdZ/#Z#g_#d#^gyf#ibkZl_ey1#?keb
fu# ijhimklbf# wlm# ^bZojhgbq_kdmx# q_jlm# l_dklZ/# fu# aZimlZ_fky/# iulZykv# hij_^_eblv# Z\lhjZ# b
i_j\uo#qblZl_e_c#dgb]#PZjkl\1

Baf_g_gby# \# l_dkl_1# Djhf_# bklhjbb# khklZ\e_gby# l_dklZ/# gZf# lZd`_# ke_^m_l# \gbfZl_evgh
bamqblv# j_^Zdlhjkdmx# jZ[hlm# m`_# khklZ\e_ggh]h# fZl_jbZeZ1# Fgh]b_# \_lohaZ\_lgu_# bklhjbb
ih^\_j]ebkv#g_[hevrbf#dhjj_dlhjkdbf#ihijZ\dZf/#[hevrZy#qZklv# dhlhjuo#fh`_l#[ulv# \uy\e_gZ
ihkj_^kl\hf# l_dklh\h]h# ZgZebaZ1# AZf_ldb/# jZkrbj_gby/# hims_gby# b# lhfm# ih^h[gu_# ihijZ\db
ihy\eyebkv#\#\_lohaZ\_lguo#bklhjbyo/#\_^v#hgb#i_j_^Z\Zebkv#hl#ihdhe_gby#d#ihdhe_gbx1#H^gZdh#\
[hevrbgkl\_# kemqZ_\# ij_`g__# kh^_j`Zgb_# l_dklZ# fh`gh# \hkklZgh\blv/# [eZ]h^Zjy# ljZ^bpbhgguf
f_lh^Zf#l_dklh\h]h#ZgZebaZ1
;he__# lh]h/# _\Zg]_ebklu# bgh]^Z# \uy\eyxl# \# bklhjbyo# dhjj_dlhjkdb_# ijZ\db/# dhlhju_# fZeh

h[mkeh\e_gu# l_dklh\hc# ih^^_j`dhc# beb# `_# \h\k_# __# g_# bf_xl1# LZdb_# ihijZ\db# aZqZklmx
h[tykgyxlky# ijhkluf# h[gh\e_gb_f# yaudZ/# baf_g_gb_f# ]_h]jZnbq_kdbo# gZa\Zgbc/# hrb[dZfb# \
kibkdZo#b#l1^1#Hij_^_e_gb_#lZdbo#baf_g_gbc#\#l_dkl_#lZd`_#\Z`gh#^ey#hij_^_e_gby#Z\lhjZ#b#i_j\uo
qblZl_e_c#lhc#beb#bghc#dgb]b/#ihkdhevdm#[he__#iha^gb_#i_j_ba^Zgby#fh]ml#nhjfbjh\Zlv#eh`gh_
ij_^klZ\e_gb_#h[#bagZqZevghf#khklZ\_#fZl_jbZeZ1
GZijbf_j/# \# ;ul147=47#fu# qblZ_f/# qlh#:\jZf# ©ij_ke_^h\Ze# k\hbo# g_ijbyl_e_c# ^h#>ZgZª1#Ba

dgb]b#Km^_c# +4;=5<,#fu# agZ_f/#qlh#\#^gb#Fhbk_y# wlh#f_klh#gZau\Zehkv#EZbk1#?]h#gZa\Zgb_#[ueh
baf_g_gh#lhevdh#ihke_#lh]h/#dZd#dhe_gh#>Zgh\h#hklZ\beh#k\hx#i_j\mx#l_jjblhjbx#b#mreh#gZ#k_\_j
+Km^14;=4±64,1#Hldm^Z#`_# kkuedZ# gZ# ©>Zgª# \ayeZkv# \# ;ul147=47/# Z\lhjhf# dhlhjh]h# [ue#Fhbk_c"
;hevrbgkl\h#_\Zg]_ebklh\#kqblZxl#wlm#kkuedm#[he__#iha^g_c#j_^Zdlhjkdhc#ihijZ\dhc1
<# 4IZj16=4±57# kh^_j`blky# pZjkdZy# jh^hkeh\gZy# ^h# iylh]h# jh^Z# ihke_# Ahjh\Z\_ey1# ?keb

i_j\hgZqZevgZy# nhjfZ# dgb]b# kh^_j`ZeZ# wlhl# kibkhd/# lh# dhg_qgh_# khklZ\e_gb_# IZjZebihf_ghgZ
fh]eh#ijhbahclb#g_#jZg__#7:;#]h^Z#^h#J1O1#H^gZdh#klbev#ihke_^g_c#qZklb#jh^hkeh\ghc#klZ\bl#ih^
khfg_gb_#hlkmlkl\b_#ihijZ\hd#\#4IZj16=54[±571#DZd#aZf_lbe#D_ce=#©kibkhd/#hl#klboZ# 54#^h#dhgpZ
]eZ\u/#y\ey_lky#njZ]f_glhf#jh^hkeh\ghc/#dhlhjuc#fh]#ihiZklv#\#l_dkl#]hjZa^h#iha`_#^g_c#Z\lhjZ
dgb]bª1# Hij_^_eb\# \j_fy# `bagb# e_lhibkpZ/# fu# ^he`gu# ijbagZlv/# qlh# wlZ# jh^hkeh\gZy
^hibku\ZeZkv#_s_#^he]h#ihke_#khklZ\e_gby#Z\lhjhf#i_j\hgZqZevghc#nhjfu1
LZd`_# b# ?1# >1# Yg]# hlf_lbe/# qlh# BZ^^mc# +684±664]]1# ^h# J1O1,/# i_j\hk\ys_ggbd# \h# \j_f_gZ

:e_dkZg^jZ# <_ebdh]h/# ihy\ey_lky# \# G__f145=4±551# Yg]# \ukdZaZe# ij_^iheh`_gb_/# qlh# ©kibkhd
k\ys_ggbdh\# b# e_\blh\«#fh]# [ulv# ^hiheg_g# iha`_ª1# LZdh_# gZ[ex^_gb_# \eby_l# gZ# hij_^_e_gb_
^Zlu#gZibkZgby#dgb]b#G__fbb1
Ex[u_# dhjj_dlhjkdb_#ijZ\db# ^he`gu#gZklhjZ`b\Zlv#gZk/#hkh[_ggh/# _keb# \#bo#ih^^_j`dm# g_l

gbdZdbo# l_dklh\uo# k\b^_l_evkl\# b# ^hdZaZl_evkl\1# ;j_fy# hl\_lkl\_gghklb# e_`bl# gZ# l_o/# dlh
ij_^eZ]Z_l#baf_gblv#beb#jZkrbjblv#dZdh_0eb[h#f_klh#IbkZgby1#H^gZdh#fu#g_#^he`gu#bkdexqZlv
\hafh`ghklb#lZdbo#ihijZ\hd/#dh]^Z#iulZ_fky#mklZgh\blv#Z\lhjZ#b#_]h#i_j\uo#qblZl_e_c1

G_^hklZlhd# k\_^_gbc# \# l_dkl_1#Dh]^Z#fu# hij_^_ebeb# bklhqgbdb# b# j_^Zdlhjkdb_# ihijZ\db# \
\_lohaZ\_lguo#bklhjbyo/#gZf# hklZ_lky# lhevdh# mklZgh\blv# mjh\_gv# hdhgqZl_evgh]h# khklZ\Z# l_dklZ/
dhlhjuc# b# kh^_j`bl# \# k_[_# i_j\hgZqZevgh_# agZq_gb_1# Gh# gZ# wlhf# wlZi_# fu# klZedb\Z_fky# k
g_^hklZldhf# k\_^_gbc1#<_lohaZ\_lgu_#bklhjbb#q_ldh# \u^_eyxl# lhevdh#g_dhlhjuo#ibkZl_e_c1#<k_
ih\_kl\h\Zl_evgu_#dgb]b#<_loh]h#AZ\_lZ#hklZxlky#Zghgbfgufb/#djhf_#dgb]#Fhbk_y1
<hdjm]#dZ`^hc#dgb]b#keh`bebkv#hij_^_e_ggu_#ljZ^bpbhggu_#\a]ey^u#ih#ih\h^m#__#Z\lhjkl\Z1

G_dhlhju_# ba# lZdbo# ij_^iheh`_gbc# \hafh`gu/# b# ^Z`_# kijZ\_^eb\u1# Gh# [hevr_c# qZklb# dgb]
Z\lhjkl\h#ijbk\Zb\Z_lky#g_h[hkgh\Zggh/#b#^Z`_#\hij_db#k\b^_l_evkl\Zf#kZfbo#dgb]1
LZdbf# h[jZahf/# fu# klZedb\Z_fky# k# fgh`_kl\hf# ijh[e_f/# iulZykv# mklZgh\blv# \_lohaZ\_lguo

Z\lhjh\# b# qblZl_e_c1# Bkihevah\Zgb_# bklhqgbdh\/# gZebqb_# j_^Zdlhjkdbo# ihijZ\hd/# Z# lZd`_
hlkmlkl\b_#y\guo#khh[s_gbc#h[#Z\lhjZo#\#kZfbo#l_dklZo#mkeh`gyxl#gZrm#aZ^Zqm1#LZdb_#ljm^ghklb
ih^gbfZxl#\Z`guc#\hijhk=#gZ#dZdmx#bgnhjfZpbx#h#\_lohaZ\_lguo#Z\lhjZo#b#bo#i_j\uo#qblZl_eyo
fu#fh`_f#hibjZlvky"#Qlh#fu#fh`_f#magZlv#h#gbo"



Ih^kdZadb#d#hij_^_e_gbx
LZd#dZd#fu#bf__f#fZeh#dhgdj_lghc#bgnhjfZpbb/#gZf#gm`gh#mklZgh\blv#\hafh`guo#ibkZl_e_c

gZ#hkgh\Zgbb#jZaebqguo#ih^kdZahd1#<gbfZl_evgh#jZkkfZljb\Zy#k\b^_l_evkl\Z/#fu#gZoh^bf#kkuedb
gZ# \j_fy# b# h[klhyl_evkl\Z/# \# dhlhjuo# `beb# Z\lhj# b# qblZl_eb1# Qlh# wlh# aZ# ih^kdZadb# b# dZd# hgb
ihfh]Zxl#gZf#mklZgh\blv#kZfu_#jZggb_#b#kZfu_#iha^gb_#^Zlu"

Ij_^iheZ]Z_fZy#i_j\Zy#^ZlZ1#Ljb#hkgh\guo#q_jlu#ihfh]Zxl#hij_^_eblv#ij_^iheZ]Z_fmx#^Zlm
i_j\h]h# hdhgqZl_evgh]h# khklZ\e_gby# dgb]b=# ihke_^gb_# kh[ulby# dgb]b/# ZgZojhgbafu# b# Z\lhjkdb_
dhff_glZjbb1
<h0i_j\uo/#hdhgqZl_evgZy#nhjfZ#ex[hc#ba#\_lohaZ\_lguo#dgb]#g_#fh]eZ#[ulv#gZibkZgZ#jZgvr_/

q_f# ijhbahreb# ihke_^gb_# kh[ulby/# hibkZggu_# \# g_c1# <# hkgh\ghf/# \_lohaZ\_lgu_# bklhjbb
khh[sZxl# h# kh[ulbyo/# dhlhju_# m`_# ijhbahreb1# Wlh# ihfh]Z_l# gZf# mklZgZ\eb\Zlv# \hafh`gu_
i_j\u_#^Zlu#ihy\e_gby#fgh]bo#dgb]1
GZijbf_j/#ihke_^gbf#kh[ulb_f#\#dgb]_#PZjkl\#[ueh#hk\h[h`^_gb_#B_ohgbb# +7PZj158=5:±63,1

GZibkZgb_# wlhc# dgb]b# fh]eh# [ulv# aZdhgq_gh# lhevdh# ihke_# wlh]h# kh[ulby1# Ih# aZdexqbl_evguf
klboZf#IZjZebihf_ghgZ#+69=55±56,#fu#\b^bf/#qlh#hdhgqZl_evgmx#nhjfm#IZjZebihf_ghg#ihemqbe
g_#jZgvr_#\uoh^Z#mdZaZ#hl#pZjy#DbjZ#\#86;#]1#^h#J1O1#<#dZ`^hc#\_lohaZ\_lghc#ih\_kl\h\Zl_evghc
dgb]_# ihke_^g__# bklhjbq_kdh_# kh[ulb_# ^Z_l# gZf# gZqZevguc# hjb_glbj# \# hij_^_e_gbb# \hafh`ghc
^Zlu#khklZ\e_gby#hdhgqZl_evghc#nhjfu#dgb]b1
Wlhl# nZdlhj# aZkem`b\Z_l# \gbfZl_evgh]h# bamq_gby/# gh# hg# g_# ijbf_gbf# d# dZ`^hc# dgb]_1

G_dhlhju_# \_lohaZ\_lgu_# dgb]b# [ueb# khklZ\e_gu# ih# ijhr_kl\bb# ^he]h]h# \j_f_gb# ihke_
hibkZgguo#\#gbo#kh[ulbc1#Fu#agZ_f/#gZijbf_j/#qlh#Fhbk_c#gZibkZe#;ulb_#g_#jZg__#q_f#kimkly#733
e_l#ihke_#ihke_^g_]h#kh[ulby#\#wlhc#dgb]_1#Fu#m\b^bf/#qlh#lZd#[ueh#b#k#^jm]bfb#dgb]Zfb1
>h# g_^Z\g_]h# \j_f_gb# _\Zg]_evkdb_# mq_gu_# klZjZebkv# dZd# fh`gh# [hevr_# k[eb`Zlv# Z\lhjZ# b

qblZl_e_c#k#kh[ulbyfb#dgb]b1#LZdh_#klj_fe_gb_#\hagbdeh/#[eZ]h^Zjy#m[_`^_gbx/#qlh#hl#\j_f_gghc
ijb[eb`_gghklb# Z\lhjZ# d# l_dklm# aZ\bk_eZ# bklhjbq_kdZy# ^hklh\_jghklv# fZl_jbZeZ1# Gh# lZdh_
ij_^iheh`_gb_# g_# hijZ\^u\Z_l# k_[y1# Bklhjbq_kdZy# ^bklZgpby# qZklh# iha\hey_l# Z\lhjm# [he__
hlq_leb\h# \b^_lv# nZdlu# bklhjbb1# Djhf_# lh]h/# \j_f_ggZy# ijb[eb`_gghklv# g_# y\ey_lky# hkgh\hc
bklhjbq_kdhc#^hklh\_jghklb#bklhjbc#<_loh]h#AZ\_lZ>#hgb#bklhjbq_kdb#[_ahrb[hqgu/#ihlhfm#qlh
K\ylhc#>mo#Bklbgu#\^hogh\be#bo1#Bklhjbq_kdZy#^bklZgpby#?fm#g_#f_rZeZ1#=h^u/#^_kyldb#b#khlgb
e_l# fh]eb# ijhoh^blv# f_`^m# kh[ulbyfb# b# jZkkdZaZfb/# ih\_kl\mxsbfb# h# gbo# [_a# bkdZ`_gby
bklhjbq_kdhc#^hklh\_jghklb1
<h0\lhjuo/# \_lohaZ\_lgu_# Z\lhju# ^Zxl# gZf# ih^kdZadb# h# k\h_f# \j_f_gb# \# ZgZojhgbafZo/

ihf_sZy# dZdh_0gb[m^v# ihgylb_# beb# \ujZ`_gb_# k\hbo# ^g_c# \# [he__# jZggbc# i_jbh^# bklhjbb1
:gZojhgbafu#\#hibkZgbb#^_ckl\mxsbo#ebp/#f_kl#beb#kh[ulbc#khh[sZxl#gZf#h#\j_f_gb#Z\lhjZ1
GZijbf_j/#\#4IZj15<=:#khh[sZ_lky/#qlh#]eZ\u#dhe_g#BajZbey#ijbg_keb#^ey#kljhbl_evkl\Z#ojZfZ

©^_kylv#lukyq#^jZof#ahehlZª1#MihfbgZgb_#h#©^jZofZoª#y\ey_lky#qbkluf#ZgZojhgbafhf/#ihkdhevdm
^jZof# \# ^gb# >Z\b^Z# g_# kms_kl\h\Zeh1# Wlbf# l_jfbghf/# ^he`gh# [ulv/# h[hagZqZebkv# ^_gv]b# \h
\j_f_gZ#Z\lhjZ#IZjZebihf_ghgZ1#LZdbf#h[jZahf/#fu#fh`_f#kf_eh#ij_^iheh`blv/#qlh#k\hx#dgb]m
e_lhibk_p#ibkZe#ihke_#\\_^_gby#mdZaZgguo#^_g_`guo#_^bgbp1
:gZojhgbafu# qZklh# ihdZau\Zxl# ^Zlm# ihy\e_gby# lhc# beb# bghc# \_lohaZ\_lghc# bklhjbb1# Hgb/

\f_kl_#k#^jm]bfb#ih^kdZadZfb/#ihfh]Zxl#lhqg__#hij_^_eblv#^Zlu1
<0lj_lvbo/# \hafh`gu_# ^Zlu# qZklh# \b^gu# \# Z\lhjkdbo# dhff_glZjbyo1#IbkZl_eb# \u^Zxl# \j_fy

gZibkZgby# dgb]b# k\hbfb# h[tykg_gbyfb# b# gZ[ex^_gbyfb1#GZijbf_j/# i_j_^# jblmZehf/# \# dhlhjhf
<hha# ihemqbe# kZih]# hl# jh^kl\_ggbdZ#Gh_fbgv# +Jmnv# 7=;,/# Z\lhj# ijb\h^bl# h[tykg_gb_=# ©Ij_`^_
lZdhc#[ue#h[uqZc#m#BajZbey#ijb#\udmi_#b#ijb#f_g_/#^ey#ih^l\_j`^_gby# dZdh]h0eb[h#^_eZ=#h^bg
kgbfZe#kZih]#k\hc#b#^Z\Ze#^jm]hfm/#b#wlh#[ueh#k\b^_l_evkl\hf#m#BajZbeyª#+7=:,1#Hq_\b^gh/#qlh#dh
\j_f_gb#hdhgqZl_evgh]h#khklZ\e_gby#dgb]b#wlhl#h[uqZc#[ue# aZ[ul1#Ihwlhfm#Z\lhj#h[tykgbe/#^ey
q_]h# ©ij_`^_ª# ex^b# lZd# ihklmiZeb1# Hq_gv# fgh]h# \j_f_gb# ijhreh# f_`^m# kh[ulbyfb# b# bo
hibkZgb_f# \# dgb]_1# Wlh# lZd`_# ih^l\_j`^Z_l# jh^hkeh\gZy# \# dhgp_# dgb]b/# dhlhjZy# ijhklbjZ_lky
^Ze_dh#ihke_#^g_c#Jmnb#+Jmnv#7=4;±55,1

<hafh`gZy#ihke_^gyy# ^ZlZ1#<_lohaZ\_lgu_# bklhjbb# lZd`_# kh^_j`Zl# ih^kdZadb/# ihfh]Zxsb_
gZf# hij_^_eblv# \hafh`gu_# ^Zlu# hdhgqZl_evgh]h# khklZ\e_gby# dgb]1# Ihke_^gb_# ^Zlu# mklZgh\blv



ljm^g__/# q_f# i_j\u_/# gh# \# wlhf# gZf# ihfh]Zxl# \g_rgb_# kghkdb/# hlkmlkl\b_# \Z`guo# kh[ulbc# b
b^_heh]by#dgb]b1
<h0i_j\uo/# \#g_dhlhjuo# kemqZyo#gZf#fh`_l#ihfhqv# kkuedZ#gZ# dgb]m/# kh^_j`ZsZyky# \# ^jm]hf

fZl_jbZe_1# Hq_gv# qZklh# \_lohaZ\_lgu_# dgb]b# kkueZxlky# h^gZ# gZ# ^jm]mx/# iha\heyy# gZf# lhqg__
hij_^_eylv#^Zlu#bo#ihy\e_gby1#Fu#ij_^iheZ]Z_f/#gZijbf_j/#qlh#dgb]b#PZjkl\#[ueb#gZibkZgu#^h
IZjZebihf_ghgZ/# ihlhfm# qlh# Z\lhj# IZjZebihf_ghgZ# rbjhdh# ihevah\Zeky# bgnhjfZpb_c# ba# dgb]
PZjkl\1#K#m\_j_gghklvx#fh`gh#kdZaZlv/#qlh#<lhjhaZdhgb_#[ueh#gZibkZgh#^h#^g_c#G__fbb/#ihlhfm
qlh#ijhjhd#kkueZ_lky#gZ#wlm#dgb]m#+G__f14=;±<,1#Wlhl#djbl_jbc#bgh]^Z#jZ[hlZ_l/#h^gZdh#g_#ke_^m_l
aZ[u\Zlv/#qlh#pblZlZ#fh`_l#ijhklh#k\b^_l_evkl\h\Zlv#h[#h[s_f#bklhqgbd_#dgb]1#HgZ#lZd`_#fh`_l
[ulv#kkuedhc#gZ#dgb]m/#dhlhjZy#_s_#g_#ihemqbeZ#hdhgqZl_evghc#nhjfu1#<g_rgb_#kkuedb#^he`gu
\k_]^Z#jZkkfZljb\Zlvky#\#kh\hdmighklb#k#^jm]bfb#ih^kdZadZfb1
<h0\lhjuo/# hlkmlkl\b_# \Z`guo# kh[ulbc# \# bklhjbb# BajZbey# lZd`_# ihfh]Z_l# mklZgh\blv

\hafh`gmx# ^Zlm# hdhgqZl_evgh]h# khklZ\e_gby# dgb]b1# ?keb# kh[ulb_# [ueh# agZqbl_evguf# ^ey
bajZbevkdh]h# gZjh^Z/# Z# Z\lhj# g_# \dexqbe# _]h# \# k\hx# bklhjbq_kdmx# aZibkv/# wlh# \iheg_# fh]eh
k\b^_l_evkl\h\Zlv#h#lhf/#qlh#kh[ulb_#ijhbahreh#ihke_#gZibkZgby#dgb]b1
<_jhylgh/# gZijbf_j/# qlh# Z\lhj# dgb]#PZjkl\# ibkZe# bo# ^h# mdZaZ# pZjy# DbjZ/# ihlhfm# qlh# hg# g_

\dexqbe#wlh#\Z`gh_#kh[ulb_#\#k\hx#e_lhibkv1#J_adh_#hdhgqZgb_#dgb]b#gZ\h^bl#gZ#fukev#h#lhf/#qlh
\#lh#\j_fy#Dbj#_s_#g_#ba^Ze#mdZa1#Fu#lZd`_#\b^bf/#qlh#jh^hkeh\gZy#Jmnb#aZdZgqb\Z_lky#gZ#>Z\b^_
+Jmnv# 7=4;±55,1#HgZ#g_#ijh^he`Z_lky#^h#KhehfhgZ/#Jh\hZfZ#b#^jm]bo#ihlhfdh\#>Z\b^Z1#Ihwlhfm
fh`gh#ij_^iheh`blv/#qlh#dgb]Z#[ueZ#khklZ\e_gZ#ijb#`bagb#>Z\b^Z1
H^gZdh# wlhc# ih^kdZadhc# gm`gh# ihevah\Zlvky# hklhjh`gh1# <_lohaZ\_lgu_# Z\lhju# g_# h[yaZgu

aZibku\Zlv#ih^jy^#\k_/#qlh#kemqbehkv1#IbkZl_ev#fh]#g_#mihfbgZlv#h#kh[ulbyo#ih#fgh]bf#ijbqbgZf1
<0lj_lvbo/# aZqZklmx#gZbemqrbf# kihkh[hf# mklZgh\blv#^Zlm# hdhgqZl_evgh]h# khklZ\e_gby# dgb]b

y\ey_lky# bamq_gb_# b^_heh]bb# wlhc# dgb]b1# <# wlhf# gZf# ihfh]Zxl# g_kdhevdh# \hijhkh\1# DZdh\Z
[h]hkeh\kdZy# gZijZ\e_gghklv# dgb]b"# DZdhc# i_jbh^# bklhjbb#BajZbey# emqr_# \k_]h# ih^oh^bl# ih^
\j_fy/#hibku\Z_fh_#\#dgb]_"#Q_f#emqr_#fu#ihgbfZ_f#hkgh\gu_#p_eb#dgb]b/#l_f#lhqg__#fu#kfh`_f
ij_^iheh`blv#\j_fy#__#hdhgqZl_evgh]h#khklZ\e_gby1
G_dhlhju_#lhedh\Zl_eb/#gZijbf_j/#ml\_j`^Zxl/#qlh#dgb]Z#IZjZebihf_ghg#khkj_^hlZqb\Z_lky#gZ

jZaebqguo# Zki_dlZo# pZjkl\Z# b# ojZfZ1# <# g_c# ij_^hklZ\e_gu# ijbf_ju# jheb# pZjy# BajZbey# \
nhjfbjh\Zgbb# j_eb]bhagh]h# h[jy^Z1# <# lhc# kl_i_gb/# \# dhlhjhc# lZdZy# hp_gdZ# \_jgZ/# hgZ
k\b^_l_evkl\m_l# h# ihy\e_gbb#IZjZebihf_ghgZ# ^h# kf_jlb# Ahjh\Z\_ey/# \# lh# \j_fy/# dh]^Z#BajZbev/
\ha\jZs_gguc#ba#ie_gZ/#gm`^Zeky#\#h[t_^bg_gbb#\hdjm]#pZjy#b#ojZfZ1
LZd`_#b#dgb]Z#Km^_c#ih^^_j`b\Z_l#fukev#h#g_h[oh^bfhklb#pZjy/#mdZau\Zy#gZ#g_^hklZldb#km^_c

b# e_\blh\1# Hq_\b^gh/# wlhl# Zj]mf_gl# emqr_# \k_]h# \hkijbgbfZeky# \h# \j_f_gZ/# dh]^Z# g_^hklZldb
fhgZjoh\# g_# [ueb# y\gu# ^ey# BajZbey1# LZdbf# h[jZahf/# fh`gh# ij_^iheh`blv/# qlh# dgb]Z# [ueZ
gZibkZgZ#^h#lh]h/#dZd#h#g_ijbylghklyo#\#^hf_#>Z\b^Z#[ueh#\ha\_s_gh#gZjh^m1
B^_heh]bq_kdb_#gZijZ\e_gby#g_#\k_]^Z#h^ghagZqgu1#L_dklu#fh]ml#]h\hjblv#\#ihevam#g_kdhevdbo

lhq_d#aj_gby1#D#lhfm#`_/#gZrZ#hp_gdZ#[h]hkeh\kdh]h#kh^_j`Zgby#lhc#beb#bghc#dgb]b#\#h]jhfghc
f_j_#aZ\bkbl#hl#Z\lhjZ#b#qblZl_e_c/#k#dhlhjufb#fu#ij_^iheh`bl_evgh#k\yau\Z_f#\j_fy#gZibkZgby
wlhc# dgb]b1# H^gZdh# \# kh\hdmighklb# k# ^jm]bfb# ih^kdZadZfb/# lZdb_# ijbgpbiu# ihfh]Zxl# gZf
mklZgh\blv#ijb[ebabl_evgh_#^Zlbjh\Zgb_#hdhgqZl_evgh]h#\ZjbZglZ#lhc#beb#bghc#dgb]b1
>ey# g_dhlhjuo# \_lohaZ\_lguo# dgb]# gZf# ijboh^blky# ^h\hevkl\h\Zlvky# ebrv# fZehc# ^he_c

\_jhylghklb#^Zlbjh\db#bo#hdhgqZl_evgh]h# khklZ\e_gby1#L_f#g_#f_g__/#\#[hevrbgkl\_# kemqZ_\#fu
fh`_f# ^_eZlv# ^hklZlhqgh# q_ldb_# ij_^iheh`_gby/# hkgh\Zggu_# gZ# ih^kdZadZo# \# kZfhf# l_dkl_# +kf1
jbk1#75,1
Hij_^_eylv# \j_fy# gZibkZgby# dgb]b# b# Z\lhjkl\h# ijb# ihfhsb# lZdbo# ih^kdZahd# ihe_agh1# <h0

i_j\uo/# wlh# ih[m`^Z_l# gZk# ijbihfgblv# lh/# qlh# fu# ^_ckl\bl_evgh# agZ_f# h[# Z\lhj_# dgb]b# b
qblZl_eyo/# dhlhjuf# hgZ# [ueZ# Z^j_kh\ZgZ1# K\ylhc# >mo# kdjue# hl# gZk# ^_ckl\bl_evguo# Z\lhjh\
[hevrbgkl\Z# \_lohaZ\_lguo# bklhjbc1# Fu# fh`_f# qZklbqgh# hjb_glbjh\Zlvky# gZ# hkgh\Zgbb
ih^kdZahd/# dhlhju_#Hg# ^Ze# gZf/# gh# \h#fgh]bo# kemqZyo#>mo# y\gh# g_#`_eZ_l/# qlh[u#fu# magZeb# h
^_ckl\bl_evghf#Z\lhj_#b#ex^yo/#dhlhjuf#hg#ibkZe#k\hx#dgb]m1#Fu#^he`gu#ihdhjgh#ijbgbfZlv#lh/
qlh#Hg#hldju\Z_l#gZf1
<h0\lhjuo/# kh\hdmigh_# agZgb_# h[# Z\lhj_/# ^ZlZo/# p_eyo# b# qblZl_eyo# dgb]b# m^_j`b\Z_l# gZk# hl

h]jZgbq_gby#agZq_gby#l_dklZ#^h#madbo#]bihl_a1#?keb#fu#k\yau\Z_f#k\h_#lhedh\Zgb_#lhevdh#k#q_f0
gb[m^v#h^gbf/#fu#jbkdm_f#mimklblv#hij_^_e_ggu_#Zki_dlu#agZq_gby1



Hij_^_e_gb_#ibkZl_ey#b#qblZl_e_c#y\ey_lky#hq_gv#\Z`guf#Zki_dlhf#lhedh\Zgby#\_lohaZ\_lguo
bklhjbc1# Fu# klZedb\Z_fky# k# jZa\blb_f# l_dklZ/# _]h# baf_g_gbyfb# b# g_^hklZldhf# bgnhjfZpbb1
H^gZdh#ijb#bamq_gbb#jZaebqguo#ih^kdZahd/#fu#fh`_f#hij_^_eblv#\hafh`gu_#i_j\u_#b#ihke_^gb_
^Zlu#hdhgqZl_evgh]h# khklZ\e_gby# dgb]1#Ijb# wlhf# jZkrbjy_lky#gZr_# ihgbfZgb_#i_j\hgZqZevgh]h
agZq_gby#bklhjbc#<_loh]h#AZ\_lZ1

<uy\e_gb_#gZf_j_gbc#ibkZl_ey
Dh]^Z# dlh0lh# kdjulgh# ^Z_l# ^_gv]b# gbs_fm/# fu# gZau\Z_f# wlh# fbehk_j^b_f1# Gh# _keb# q_eh\_d

klZjZ_lky# ihdZaZlvky# i_j_^# ex^vfb/# fu# gZau\Z_f# _]h# \ukdhqdhc1# ?keb# ^_lb# jZa[b\Zxl# hdgh
[_ck[hevguf# fyqhf# gZjhqgh/# hgb# ^he`gu# [ulv# gZdZaZgu># gh# _keb# wlh# kemqZcghklv/# hgb# fh]ml
hl^_eZlvky# lhevdh#ij_^mij_`^_gb_f1#GZrZ#hp_gdZ#fhlb\h\#hdZau\Z_l#h]jhfgh_# \ebygb_#gZ#gZr_
km`^_gb_#h[#h^gbo#b#l_o#`_#^_ckl\byo1
LZdbf#`_#h[jZahf/# agZq_gb_# \_lohaZ\_lguo#bklhjbc# \#h]jhfghc#f_j_# aZ\bkbl#hl#gZf_j_gbc#b

ih[m`^_gbc#ibkZl_e_c1#IhgbfZgb_#p_eb#Z\lhjZ#²#wlh#h^gZ#ba#kZfuo#keh`guo#aZ^Zq#lhedh\Zl_ey1
Fgh]h#gZmqguo#ljm^h\#[ueh#ihk\ys_gh#wlhc#l_f_1#<#wlhc#]eZ\_#fu#h]jZgbqbfky#^\mfy#\hijhkZfb=
ijh[e_fu/#k\yaZggu_#k#hij_^_e_gb_f#Z\lhjkdbo#gZf_j_gbc/#b#ih^kdZadb#d#hij_^_e_gbx#Z\lhjkdbo
gZf_j_gbc1# DZdb_# ljm^ghklb# gZf# gm`gh# ij_h^he_lv# ^ey# ihgbfZgby# Z\lhjkdbo# p_e_c"# <# dZdhf
gZijZ\e_gbb#gZf#ke_^h\Zlv/#qlh[u#hij_^_eblv#_]h#gZf_j_gby"

Ijh[e_fu#k#hij_^_e_gb_f#gZf_j_gbc
JZkkfZljb\Zy# p_eb# \_lohaZ\_lguo# ibkZl_e_c/# fu# klZedb\Z_fky# k# jy^hf# ij_iylkl\bc/# ljb# ba

dhlhjuo# gZb[he__# agZqbl_evgu=# keh`ghklv# hij_^_e_gby# bo# gZf_j_gbc/# bklhjbq_kdZy# ^bklZgpby
f_`^m#gZfb#b#mlhgq_gguc#klbev#\_lohaZ\_lguo#ibkZl_e_c1

Keh`ghklv1#Keh`ghklv#hij_^_e_gby#p_eb#Z\lhjZ#hq_\b^gZ/#dh]^Z#fu#mqblu\Z_f#keh`ghklv#_]h
gZf_j_gbc1#<#hlebqb_#hl#gZr_]h#qZklgh]h#ij_^klZ\e_gby#h#gbo/#\_lohaZ\_lgu_# Z\lhju#^mfZeb#g_
ijhklh# h[# h^ghc0^\mo# b^_yo/# dh]^Z# ibkZeb1# Hgb# ij_ke_^h\Zeb# fgh`_kl\h# p_e_c# gZ# jZaebqguo
mjh\gyo1
GZ#kZfhf#ijhklhf#mjh\g_/#ibkZl_eb#<_loh]h#AZ\_lZ#khkj_^hlZqb\Zebkv#gZ#f_oZgbd_#khklZ\e_gby

fZl_jbZeZ1#Hgb#hl[bjZeb#hij_^_e_ggu_#[md\u/#keh\Z/#njZau#b#ij_^eh`_gby1#Hgb#p_e_gZijZ\e_ggh
bkihevah\Zeb# h[jZaghklv/# hibku\Zeb# kp_gu# b# jZkiheZ]Zeb# fZl_jbZe# kh]eZkgh# hij_^_e_gguf
kljmdlmjZf1# Wlb# b# ^jm]b_# nmg^Zf_glZevgu_# ibkZl_evkdb_# f_lh^u# m`_# khklZ\eyeb# qZklv# bo
gZf_j_gbc1
H^gZdh# \# gZr_c# jZ[hl_# gZk# [hevr_# bgl_j_kmxl# b^_heh]bq_kdb_# gZf_j_gby# \_lohaZ\_lguo

ibkZl_e_c#²# m[_`^_gby/# dhlhju_# hgb# `_eZeb# i_j_^Zlv# qblZl_eyf1# Gh# ^Z`_# ijb# lZdhf# madhf
bkke_^h\Zgbb#m#gZk#\hagbdZxl#keh`ghklb1
<h0i_j\uo/# \_lohaZ\_lgu_# ibkZl_eb# ijb^_j`b\Zebkv# hij_^_e_gghc# b_jZjobb# \# kbkl_f_

b^_heh]bq_kdbo#m[_`^_gbc/#ijb^Z\Zy#h^gbf#\hijhkZf#[hevr_#agZq_gby/#q_f#^jm]bf1#GZijbf_j/#\
ih\_kl\h\Zgbb# h# iml_r_kl\bb# :\jZfZ# \# a_fex# h[_lh\Zggmx# +;ul145=4±<,/# Fhbk_y# [hevr_
\hegh\ZeZ#kmlv#;h`v_]h#ijbau\Z/#q_f#`bag_ggu_#h[klhyl_evkl\Z1#GZijbf_j/#lh#qlh#©Ehl#ihr_e#k
gbfª/#beb#qlh#©:\jZf#[ue#k_fb^_kylb#iylb#e_lª#g_#bf__l#i_j\hkl_i_gghc#\Z`ghklb1#MihfbgZgb_#h
Ehl_# ih^]hlZ\eb\Z_l# gZk# d# wibah^Zf/# dhlhju_# ihke_^mxl# ^Ze__># \hajZkl# :\jZfZ# ihfh]Z_l# gZf
hlq_leb\__# ij_^klZ\blv# dZjlbgm1# Ijb# hp_gd_# Z\lhjkdbo# gZf_j_gbc/# fu# ^he`gu# hij_^_eblv
hlghkbl_evgmx#\Z`ghklv#we_f_glh\#\#_]h#ih\_kl\h\Zgbb1
<h0\lhjuo/# dZ`^uc# hlju\hd# l_dklZ# \ghkbl# k\hc# mgbdZevguc# \deZ^# \# ihklb`_gb_# aZfukeZ1

IbkZl_eb# khklZ\eyeb# kp_gu/# wibah^u/# [hevrb_# jZa^_eu# b# p_eu_# dgb]b# lZd/# qlh# dZ`^uc# ba# wlbo
we_f_glh\#bf__l#k\hx#dmevfbgZpbx1#Ihwlhfm#gZf#g_h[oh^bfh#hlukdb\Zlv#p_eb/#dhlhju_#klhyl#aZ
dZ`^uf# [hevrbf# b# fZe_gvdbf# hlju\dhf# l_dklZ1# D# kh`Ze_gbx/# lhedh\Zl_eb# qZklh# b]ghjbjmxl
dZdmx0eb[h#ba# klhjhg1#Bgh]^Z#fu# hij_^_ey_f# p_ev#fZe_gvdh]h# kx`_lZ#b# b]ghjbjm_f# h[rbjguc
dhgl_dkl>#Z#bgh]^Z#©mo\Zlu\Z_fª#[hevrmx#dZjlbgm#b#ij_g_[j_]Z_f#gZf_j_gbyfb#Z\lhjZ/#kdjulufb
aZ#[he__#f_edbfb#wibah^Zfb1
GZijbf_j/# lhedh\Zl_eb# h[uqgh# khkj_^hlZqb\Zxlky# bkdexqbl_evgh# gZ# h[jZaph\hf# ih\_^_gbb

>_\hju# +Km^17=4±8=64,1#Gh#qlh#ohl_e#Z\lhj#ihdZaZlv#\#wlhc#bklhjbb"#Hg#ohl_e#h[jZlblv#\gbfZgb_



qblZl_e_c#gZ#ijbf_j#ih\_^_gby# beb#gZ# j_Zdpbx# km^vb"#Hg# kdZaZe#b# h# lhf/#b# h# ^jm]hf1#K# lhqdb
aj_gby#Z\lhjZ/#>_\hjZ#[ueZ#g_ihjhqghc1#>Z`_#\_ebqZcrb_#km^vb#g_#fh]eb#g_ih]j_rbfh#mijZ\eylv
BajZbe_f1#H[Z#fhlb\Z#\Z`gu#^ey#ihgbfZgby#p_eb#Z\lhjZ1
<0lj_lvbo/# \_lohaZ\_lgu_# Z\lhju# ij_^gZagZqZeb# k\hb# dgb]b# ^ey# kZfh]h# jZaghh[jZagh]h# djm]Z

qblZl_e_c1#I_j\ufb#qblZl_eyfb#dgb]#<_loh]h#AZ\_lZ#[ueb#fheh^_`v#b#klZjbdb/#[_^gu_#b#[h]Zlu_/
fm`qbgu# b# `_gsbgu/# agZf_gblhklb# b# ijhklZdb/# \_jmxsb_# b# g_\_jmxsb_/# bajZbevlyg_# b
qm`_kljZgpu1# Ihwlhfm# gZf_j_gby# ibkZl_e_c# [ueb# fgh]h]jZggufb1# KlZjZykv# mqblu\Zlv
ij_bfms_kl\Z# b# keZ[hklb/# bgl_j_ku# b# h[yaZgghklb# qblZl_e_c/# hgb# aZljZ]b\Zeb# \# h^ghf# l_dkl_
fgh`_kl\h#jZaebqguo#\hijhkh\1
GZijbf_j/#Z\lhj#dgb]#PZjkl\#khh[sZ_l/#qlh#Khehfhg#©KZ^hdZ#k\ys_ggbdZ#ihklZ\be#pZjv#\f_klh

:\bZnZjZª# +6PZj15=68,1# JZagu_# bgl_j_ku# _]h# qblZl_e_c# ih[m^beb# _]h# mqblu\Zlv# ljb
b^_heh]bq_kdbo# fhf_glZ=# _]h# keh\Z# ih^^_j`b\Zeb# KZ^hdblh\/# ij_^mij_`^Zeb# ^jm]b_
k\ys_ggbq_kdb_#k_fvb#ijhlb\#hlkljZg_gby#KZ^hdblh\#b# kh\_lh\Zeb#gZjh^m#ijbgbfZlv#KZ^hdblh\
dZd#_^bgkl\_gguo#aZdhgguo#i_j\hk\ys_ggbdh\1
DZ`^hfm#\_lohaZ\_lghfm#ibkZl_ex#ijboh^behkv#\#dZdhc0lh#f_j_#klZedb\Zlvky#k#jZaghh[jZab_f

qblZl_evkdbo#\dmkh\1#D#jZaebqguf#dZl_]hjbyf#qblZl_e_c#[ueb#h[jZs_gu#jZagu_#jZa^_eu#dgb]1#<
g_dhlhjuo#kemqZyo#h^bg#b#lhl#`_#jZa^_e#[ue#h[jZs_g#dh#\k_f#kjZam1
<0q_l\_jluo/#\#k\_l_#\k_o#wlbo#ij_iylkl\bc/#fu#^he`gu#ijbagZlv/#qlh#\_lohaZ\_lgu_#ibkZl_eb

bf_eb#jZaguc#mjh\_gv#ikboheh]bq_kdh]h#hkhagZgby#k\hbo#p_e_c1#DZd#aZf_lbe#Ihee_llZ=

<ky# om^h`_kl\_ggZy# ibkvf_gghklv# hlqZklb# y\ey_lky# ijh^mdlhf# lh]h/# qlh# Dhejb^`# gZau\Ze
©kihglZgguf#bfimevkhf#b#ijhba\hevguf#gZf_j_gb_fª/#gh#kh^_j`Zgb_#b#hlebqbl_evgu_#dZq_kl\Z
ijhba\_^_gbc# m# dZ`^h]h# Z\lhjZ# k\hb«# AZ# ex[uf# ijhba\hevguf# gZf_j_gb_f#fh`_l# klhylv# kbeZ
\k_]h#f_glZebl_lZ# Z\lhjZ/# _]h# \b^_gby/# _]h# f_lh^h\# ihklb`_gby# b# mkljh_gby# j_Zevghklb# \hdjm]
k_[y># ijhba\hevgh_# gZf_j_gb_# fh`_l# [ulv# bfimevkhf/# bkoh^ysbf# ba# l_o# qZkl_c# mfZ/# dhlhju_
gZoh^ylky#\g_#khagZgby1

G_dhlhju_# \_lohaZ\_lgu_# Z\lhju# hkhagZgh# ij_ke_^h\Zeb# hij_^_e_ggu_# p_eb1#Gh# ^_eZeb# wlh/
aZqZklmx/# ih^khagZl_evgh1# <# wlhf# kfuke_/# \_lohaZ\_lgu_# ibkZl_eb# qZklh# hldju\Zeb# ]hjZa^h
[hevr_/#q_f#kZfb#hkhagZ\Zeb1
IjhklZy#beexkljZpby#\g_k_l#ykghklv1#IhjZafureycl_#h#lZdhf#ij_^eh`_gbb=#©Y#^mfZx#h#\Zkª1

KhagZx#eb#y#\k_#\hafh`gu_#fhlb\u/#dhlhju_#ih[m^beb#gZibkZlv#wlh#ij_^eh`_gb_"#Dhg_qgh/#g_l1
Dh]^Z# y# ibkZe# wlh# ij_^eh`_gb_/# y# ^h\hevgh# g_hij_^_e_ggh# ^mfZe# h# \Zk1# B# y# kh\_jr_ggh# g_
hkhagZ\Ze#^\b`_gby#fhbo#iZevp_\/#g_#dhgljhebjh\Ze#ijZ\bevgh]h#gZibkZgby#keh\#b#bkihevah\Zgby
ijZ\bevghc#kbglZdkbq_kdhc#kbkl_fu1#<k_#wlh#y#k^_eZe/#g_#h[^mfu\Zy#khagZl_evgh1#B#l_f#[he__/#y#g_
^mfZe#h#lhf/#dZdhc#\u/#qlh#y#_s_#\Zf#gZibrm/#b#h#^jm]bo#[_kqbke_gguo#Zki_dlZo#agZq_gby#fh_]h
ijhklh]h# ij_^eh`_gby1# <k_# wlh# ijboh^bl# fg_# gZ# mf# lhevdh# ihke_# lh]h/# dZd# y# \^mfZxkv# \
ij_^eh`_gb_1#Ihke_#jZafure_gbc#y#fh]m#m\b^_lv#\#g_f#]hjZa^h#[hevr_/#q_f#dh]^Z#ibkZe#_]h1
LZd#`_#b#\_lohaZ\_lgu_#Z\lhju/#dh]^Z#kha^Z\Zeb#k\hb#bklhjbb/#g_#hkhagZ\Zeb#fgh]h]h#ba#lh]h/

qlh#kh\_jrbeb1#?keb#fu#\kihfgbf/#qlh# wlb#ibkZl_eb#[ueb#\^hogh\e_gu#K\yluf#>mohf/#fu# _s_
y\kl\_gg_c# m\b^bf/# qlh# bo# ihgbfZgb_# [ueh# h]jZgbq_gh1# Fu# \k_]^Z# ^he`gu# ijbgbfZlv# \h
\gbfZgb_/# dZd# gZf_j_gby# [h`_kl\_ggh]h# :\lhjZ/# lZd# b# qbklh# q_eh\_q_kdb_1# Fgh]b_# we_f_glu
l_dklZ#\uoh^yl#aZ#jZfdb#lh]h/#h#q_f#^mfZeb#Z\lhju/#dh]^Z#ibkZeb1#Iheghklvx#eb#khagZ\Ze#Fhbk_c
keh`ghklv#kljmdlmju/#dhlhjmx#fu#jZkkfZljb\Zeb#^ey#dgb]b#;ulb_#+5=7±6=57,/#dh]^Z#hg#kha^Z\Ze#wlm
bklhjbx"#Fu#g_#fh`_f#agZlv#lhqgh/#gh/#\_jhylg_c#\k_]h/#g_l1#<aZbfhk\yav#we_f_glh\#\#wlhf#l_dkl_
gZklhevdh#lhgdZ/#qlh#Fhbk_c/#gZ\_jgh_/#b#kZf#__#g_#^h#dhgpZ#hkhagZ\Ze1#Hg#g_#hkhagZ\Ze#\k_]h/#qlh
kh^_j`blky#\#l_dkl_1#Fhbk_c#kdZaZe#]hjZa^h#[hevr_/#q_f#fh]#kZf#hkhagZlv#b#\f_klblv1
Fu# gbdh]^Z# g_#fh`_f# [ulv# kh\_jr_ggh# m\_j_gu# \# lhf/# \# dZdhc# f_j_# \_lohaZ\_lgu_# Z\lhju

ihgbfZeb#k\hb#l_dklu/#ihwlhfm#g_#ke_^m_l#h]jZgbqb\Zlv#k_[y#ZgZebahf#l_o#dhgdj_lguo#gZf_j_gbc/
dhlhju_/#gZ#gZr# \a]ey^/# ij_ke_^h\Zeb# Z\lhju1#Fu# lZd`_# ^he`gu# bkke_^h\Zlv# \hijhku/# dhlhjuo
kZfb#Z\lhju#\iheg_#fh]eb#b#g_#aZf_lblv1

Bklhjbq_kdZy# ^bklZgpby1# ?s_# h^ghc# [hevrhc# ijh[e_fhc# y\ey_lky# bklhjbq_kdZy# ^bklZgpby
f_`^m# gZfb# b# \_lohaZ\_lgufb# Z\lhjZfb1# Dh]^Z# fu# klZjZ_fky# hp_gblv# bo# gZf_j_gby/# fu
ij_ludZ_fky#h#fgh]hqbke_ggu_#bklhjbq_kdb_#[Zjv_ju1
<h0i_j\uo/# dZd#fu# m`_# kdZaZeb/#fu#g_# agZ_f# lhqgh/# dlh# gZibkZe# [hevrbgkl\h# dgb]1#M# lZdbo

dgb]/#dZd#dgb]Z#BbkmkZ#GZ\bgZ/#dgb]b#Km^_c#b#PZjkl\/#\hafh`gu_#^Zlbjh\db#dhe_[exlky#[he__#q_f



gZ# klhe_lb_1# ?s_# ljm^g__# ihgylv# Z\lhjkdb_# gZf_j_gby/# dh]^Z# ^Zlu# dhe_[exlky# \# ij_^_eZo
g_kdhevdbo#khl_g#e_l1
<h0\lhjuo/# f_`^m# gZfb# e_`bl# ijhiZklv# [he__# q_f# \# ^\_# lukyqb# e_l/# aZ# dhlhju_# ijhbahreh

fgh`_kl\h# baf_g_gbc# \# dmevlmj_1#Fu# ihqlb# g_agZdhfu# kh# \j_f_g_f# b# h[klhyl_evkl\Zfb#`bagb
[hevrbgkl\Z#\_lohaZ\_lguo#ibkZl_e_c1#Qlh#fu#agZ_f#h[#h[jZah\Zgbb#Fhbk_y/#dhlhjh_#hg#ihemqbe#\
?]bil_"#GZkdhevdh#fu#agZdhfu#k#iheblbq_kdhc#h[klZgh\dhc#\#^gb#Z\lhjZ#IZjZebihf_ghgZ/#dh]^Z
gZjh^# \_jgmeky# ba# ie_gZ"# GZf# keh`gh# \hkklZgh\blv# gZf_j_gby# ibkZl_e_c/# ihlhfm# qlh# fu
g_agZdhfu# kh# klbe_f# `bagb# b# klZg^ZjlZfb/# dhlhju_# hgb# jZa^_eyeb# kh# k\hbfb# qblZl_eyfb1
<gbfZl_evgh_#bamq_gb_#dmevlmju#wihob#Z\lhjZ#fh`_l#mkljZgblv#g_dhlhju_#bklhjbq_kdb_#[Zjv_ju1
Gh# aZ# dZ`^hc# kl_ghc/# dhlhjmx# ijh[b\Z_l# bamq_gb_/# dj_idh# klhbl# lukyqZ# ^jm]bo1#Fu# hp_gb\Z_f
gZf_j_gby#g_#gZrbo#khk_^_c#ih#e_klgbqghc#de_ld_>#fu#ijh[b\Z_fky#kd\hav#lukyq_e_lby1

Mlhgq_gghklv# klbey1#Lj_lvbf# k_jv_aguf#ij_iylkl\b_f# y\ey_lky# mlhgq_gghklv#b# k\h_h[jZab_
klbey#\_lohaZ\_lguo#ibkZl_e_c1#AZqZklmx#hgb#g_#\ukdZau\Zxl#k\hbo#b^_heh]bq_kdbo#p_e_c#ijyfh1
Fhbk_c#g_#h[tykgbe/#^ey#q_]h#hg#gZibkZe#Bkoh^>#Z\lhj#dgb]b#?knbjv#g_#kdZaZe#h#k\h_c#p_eb1#GZf
g_h[oh^bfh#kZfhklhyl_evgh#ihklb]Zlv#gZf_j_gby#wlbo#ibkZl_e_c1#Fu#bamqZ_f#l_dklu#b#hij_^_ey_f
fhlb\u/#dhlhju_#h[mkeZ\eb\Zxl#nhjfm#b#kh^_j`Zgb_#bo#bklhjbc1#Mlhgq_gguc#klbev#\_lohaZ\_lguo
ibkZl_e_c#lZd`_#mkeh`gy_l#hij_^_e_gb_#hkgh\ghc#aZ^Zqb#l_dklZ1
BamqZy# p_eb# \_lohaZ\_lgh]h# Z\lhjZ/# fu# ^he`gu# \k_]^Z# ihfgblv# h# fgh`_kl\_# ijh[e_f/# k

dhlhjufb# klZedb\Z_fky1# Keh`ghklv# gZf_j_gbc/# bklhjbq_kdZy# ^bklZgpby# b# k\h_h[jZab_# klbey
mkeh`gyxl# aZ^Zqm1# Ihwlhfm# gZf# g_h[oh^bfh/# gZ[jZ\rbkv# l_ji_gby/# kfbj_ggh# ijbklmiZlv# d
lhedh\Zgbx#+kf1#jbk1#76,1

Ih^kdZadb#d#hij_^_e_gbx#Z\lhjkdbo#gZf_j_gbc
>_l_dlb\u# ihemqZxl# m^h\hevkl\b_/# dh]^Z# kdeZ^u\Zxl# \# h^gh# p_eh_# qZklbqdb# ^hdZaZl_evkl\/

qlh[u# j_rblv# aZ]Z^dm1# ?keb# \u# ex[bl_# [ulv# kusbdhf/# \Zf# ihgjZ\blky# bkke_^h\Zlv# gZf_j_gby
\_lohaZ\_lguo# Z\lhjh\#b# kh[bjZlv# \h_^bgh# jZa[jhkZggu_# lml#b# lZf# ih^kdZadb/# qlh[u# mklZgh\blv
ihabpbx# lh]h# beb# bgh]h# ibkZl_ey1# LZdb_# ih^kdZadb# fh`gh# gZclb# \# l_dkl_# b# \# h[klhyl_evkl\Zo
`bagb#ibkZl_ey1

<#l_dkl_1#<#ij_^u^msbo#]eZ\Zo#fu#jZkkfhlj_eb#jy^#ih^kdZahd#\#l_dkl_/#dhlhju_#ihfh]Zxl#gZf
mklZgh\blv#p_ev# Z\lhjZ1#>Z\Zcl_# kgh\Z# djZldh#jZkkfhljbf#bo/# Z# aZl_f#ih^jh[g__# hklZgh\bfky#gZ
g_kdhevdbo#fhf_glZo#\_lohaZ\_lguo#bklhjbc1
<h0i_j\uo/#p_ev#Z\lhjZ#gZf#hldju\Z_lky#\#hibkZgbb#^_ckl\mxsbo#ebp1#<_lohaZ\_lgu_#ibkZl_eb

ohl_eb/# qlh[u# bo# qblZl_eb# eb[h# h^h[jyeb# ihklmidb# ]_jh_\/# eb[h# hkm`^Zeb/# eb[h# bf_eb# ^jm]b_
qm\kl\Z/# gh# ijb# wlhf# khi_j_`b\Zeb# i_jkhgZ`Zf1# JZkkfZljb\Zy# hibkZgb_# ]_jh_\# \# bklhjbyo/# fu
fh`_f#jZkdjulv#gZf_j_gby#ibkZl_ey1
<h0\lhjuo/# b^_heh]bx# Z\lhjZ# jZkdju\Z_l# lZd`_# hibkZgb_# kp_g1# Baf_g_gby# \# klbe_

ih\_kl\h\Zgby#\u^_eyxl#hij_^_e_ggu_#kp_gu1#Dhff_glZjbb#Z\lhjZ#lZd`_#y\gh#hljZ`Zxl#_]h#lhqdm
aj_gby1#Ijb#kha^Zgbb#lh]h#beb#bgh]h#h[jZaZ#ibkZl_eb#h[uqgh#khkj_^hlZqb\Zxlky#gZ#lhf/#qlh#^ey
gbo# \Z`gh1#Baf_g_gby# ijhkljZgkl\Z# b# \j_f_gb# ^_ckl\by# h[jZsZxl# gZr_# \gbfZgb_# gZ# l_# kp_gu/
dhlhju_#Z\lhj#\u^_ebe/#ihlhfm#qlh#lZd`_#kqblZe#\Z`gufb1
<0lj_lvbo/# lZdb_# baf_g_gby# kljmdlmju# ihfh]Zxl# gZf# h[gZjm`blv# p_eb# Z\lhjZ1#GZjZklZgb_# b

m[u\Zgb_# ^jZfZlbq_kdh]h# gZijy`_gby# ^Z_l# \hafh`ghklv# hsmlblv# ijh[e_fm# b# __# j_r_gb_1
Ih^l\_j`^Zxsb_#b#dhgljZklgu_#iZjZee_eb/#\dexq_gby#b#kljmdlmju#h[jZlgh]h#ihjy^dZ#kh_^bgyxl
kp_gu/# wibah^u# b# jZa^_eu1# ;eZ]h^Zjy# wlbf# kljmdlmjZf# \_lohaZ\_lgu_# Z\lhju# jZkdju\Zxl# k\hx
ihabpbx1
<0q_l\_jluo/# \_lohaZ\_lgu_# Z\lhju# ijb[_]Zxl# dh# fgh]bf# bg^b\b^mZevguf# kihkh[Zf# ^ey

\ujZ`_gby# k\hbo# \a]ey^h\1# Fu# m`_# mihfygmeb# h# g_dhlhjuo# ba# gbo/# gh# l_i_jv# ihe_agh# [m^_l
jZkkfhlj_lv#bo#ih^jh[g__1

Ih\lhj_gb_
<hafh`gh/#gZb[he__#jZkijhkljZg_gguf#kihkh[hf/#d#dhlhjhfm#ijb[_]Zxl#\_lohaZ\_lgu_#Z\lhju

^ey# \ujZ`_gby# k\hbo# b^_heh]bq_kdbo# gZf_j_gbc/# y\ey_lky# ih\lhj_gb_1#Bgh]^Z# hgh# fh`_l# [ulv



kemqZcguf#beb#khkj_^hlhq_gguf#gZ#g_agZqbl_evghc#l_f_1#Gh#h^gb#b#l_#`_#fukeb/#ihy\eyxsb_ky#\
bklhjbb#g_kdhevdh# jZa/# h[uqgh# k\b^_l_evkl\mxl# h# lhf/# qlh/# k# lhqdb# aj_gby# Z\lhjZ/# wlb# \hijhku
\Z`gu1
GZijbf_j/#\#4IZj143=4±47#_klv#^\Z#wibah^Z/#dhlhju_#Z\lhj#jZatykgy_l1#Ih\lhj_gby#ihdZau\Zxl

gZf#lm#hkgh\gmx#fukev/#dhlhjmx#Z\lhj#IZjZebihf_ghgZ#ohl_e#\u^_eblv#\#wlhf#hlju\d_# +kf1#jbk1
44).
Qlh# y\ey_lky# gZb[he__# \Z`guf# ^ey# e_lhibkpZ"#<# dZ`^hf# wibah^_# hg# mihfbgZ_l# h# kf_jlb1#<

i_j\hf# wibah^_# +kl1# 4±:,# ibkZl_ev# \ha\jZsZ_lky# d# l_f_# kf_jlb# g_kdhevdh# jZa=# kugh\vy# KZmeZ
ih]b[Zxl#+kl1#5,>#KZme#ijhkbl#k_[_#kf_jlb#+kl1#7,>#KZme#m[b\Z_l#k_[y#+kl1#7,>#b#hjm`_ghk_p#m[b\Z_l
k_[y#+kl1#8,1#AZl_f#ih^\h^blky#blh]=#©B#mf_j#KZme/#b#ljb#kugZ#_]hª#+kl1#9,1#<lhjhc#wibah^#hibku\Z_l
ih]j_[_gb_#KZmeZ1#HklZldb# _]h# l_eZ#gZc^_gu#ihke_#`_klhdh]h#ba^_\Zl_evkl\Z1#<# lj_lv_f# wibah^_
e_lhibk_p#h[tykgy_l#ijbqbgu#lZdhc#ihahjghc#kf_jlb1#KZme#ih]b[#©aZ#k\h_#[_aaZdhgb_/#dhlhjh_#hg
k^_eZe#ij_^#=hkih^hfª#+kl1#46,1
DZd# wlb# ih\lhj_gby# ihfh]Zxl# gZf# ihgylv# p_ev# e_lhibkpZ"# Hgb# ihdZau\Zxl/# qlh# hkgh\gh_

agZq_gb_# hg# ijb^Z_l# g_# \hcg_# b# g_# [_^Zf/# dhlhju_# Nbebklbfeyg_# ijbg_keb# BajZbex1# Wlh
hlghkbl_evgh# \lhjhkl_i_ggu_# Zki_dlu# bklhjbb1# ?]h# hkgh\ghc# l_fhc# [ueZ# kf_jlv# KZmeZ# b# _]h
kugh\1
Ih\lhjyxs__ky# mihfbgZgb_# h# kf_jlb# gZ\h^bl# gZ# fukev# h# lhf/# qlh# e_lhibk_p# `_eZe

khkj_^hlhqblv#\gbfZgb_#qblZl_e_c#gZ#\Z`ghklb#ihahjghc#kf_jlb#KZmeZ1#Khhl\_lkl\_ggh/#hg#k^_eZe
aZdexq_gb_=#©AZ#lh#Hg# >=hkih^v@#b#mf_jl\be#_]h/#b#i_j_^Ze#pZjkl\h#>Z\b^m/# kugm#B_kk__\mª# +kl1
47[,1# E_lhibk_p# ih^q_jdb\Z_l/# qlh# ijbqbghc# [_kkeZ\ghc# kf_jlb# KZmeZ# [ueh# hl\_j`_gb_# KZmeZ
;h]hf#b#\ha\ur_gb_#jh^Z#>Z\b^Z1

KkuedZ
Kkuedm# fh`gh# hij_^_eblv# dZd# mihfbgZgb_# we_f_glh\# h^ghc# bklhjbb# \# ^jm]hc1# Wlhl# kihkh[

ihoh`#gZ#ih\lhj_gb_/#gh#h[uqgh#ijbf_gy_lky#d#jZaguf#wibah^Zf/#dhlhju_#ihqlb#g_#k\yaZgu#f_`^m
kh[hc1#AZf_qZy#kkuedb/#fu#h[gZjm`b\Z_f#\Z`gu_#]jZgb#Z\lhjkdbo#gZf_j_gbc1
GZijbf_j/# \# jZkkdZa_# h# E_\bl_# b# _]h# gZeh`gbp_# +Km^14<=4±63,# fu# gZoh^bf# kp_gm/# dhlhjZy

gZihfbgZ_l#gZf#h#^jm]hc#ba\_klghc#bklhjbb=

Lh]^Z# dZd# hgb# jZa\_k_ebeb# k_j^pZ# k\hb/# \hl/# `bl_eb# ]hjh^Z/# ex^b# jZa\jZlgu_/# hdjm`beb# ^hf/
klmqZebkv#\#^\_jb/#b#]h\hjbeb#klZjbdm/#ohaybgm#^hfZ=#\u\_^b#q_eh\_dZ/#\hr_^r_]h#\#^hf#l\hc/#fu
ihagZ_f#_]h1#Ohaybg#^hfZ#\ur_e#d#gbf#b#kdZaZe#bf=#g_l/#[jZlvy#fhb/#g_#^_eZcl_#aeZ/#dh]^Z#q_eh\_d
k_c# \hr_e# \# ^hf#fhc/# g_# ^_eZcl_# wlh]h# [_amfby1#<hl# m# f_gy# ^hqv# ^_\bpZ/# b# m# g_]h# gZeh`gbpZ/
\u\_^m#y#bo/#kfbjbl_#bo/#b#^_eZcl_#k#gbfb/#qlh#\Zf#m]h^gh># Z# k#q_eh\_dhf# kbf#g_#^_eZcl_# wlh]h
[_amfby#+Km^14<=55±57,1

WlZ#m`ZkgZy#kp_gZ#ihoh`Z#gZ#wibah^#ba#bklhjbb#h#Kh^hf_#b#=hfhjj_=

?s_#g_#e_]eb#hgb#kiZlv/#dZd#]hjh^kdb_#`bl_eb/#Kh^hfeyg_/#hl#fheh^h]h#^h#klZjh]h/#\_kv#gZjh^#kh
\k_o#dhgph\#]hjh^Z/#hdjm`beb#^hf1#B#\ua\Zeb#EhlZ/#b#]h\hjbeb#_fm=#]^_#ex^b/#ijbr_^rb_#d#l_[_
gZ#ghqv"#\u\_^b#bo#d#gZf>#fu#ihagZ_f#bo1#Ehl#\ur_e#d#gbf#dh#\oh^m/#b#aZi_j#aZ#kh[hx#^\_jv/#b
kdZaZe=# [jZlvy#fhb/# g_# ^_eZcl_# aeZ1#<hl/# m#f_gy# ^\_# ^hq_jb/# dhlhju_# g_# ihagZeb#fm`Z># emqr_# y
\u\_^m#bo#d#\Zf/#^_eZcl_#k#gbfb/#qlh#\Zf#m]h^gh>#lhevdh#ex^yf#kbf#g_#^_eZcl_#gbq_]h/#lZd#dZd#hgb
ijbreb#ih^#djh\#^hfZ#fh_]h#+;ul14<=7±;,1

Koh^kl\h# ihjZabl_evgh_=# \# h[_bo# kp_gZo# jZa\jZlgbdb# klhyl# gZ# mebp_# b# lj_[mxl# fm`qbgm/
dhlhjuc#ijbr_e#\#]hklb/#gh#ohaybg#ij_^eZ]Z_l#\aZf_g#k\hbo#^hq_j_c1#Dh_0]^_#^Z`_#yaud#h^bgZdh\=
©G_l/#[jZlvy#fhb/#g_#^_eZcl_#aeZª#+Km^14<=56,>#©;jZlvy#fhb/#g_#^_eZcl_#aeZª#+;ul14<=:,1
Ihq_fm#Z\lhj#dgb]b#Km^_c#hibjZ_lky#gZ#bklhjbx#h#Kh^hf_#b#=hfhjj_"#<#kmsghklb/#hg#ijh\_e

lZdmx# iZjZee_ev/# qlh[u# ihdZaZlv/# qlh# BajZbev# klZe# lZdbf# `_# jZa\jZs_gguf/# [_aaZdhgguf# b
aZkem`b\Zxsbf#;h`v_]h#km^Z/#dZd#]hjh^Z/#bf_\rb_#\#^gb#:\jZZfZ#^mjgmx#keZ\m#+Km^14<=63,1#Ijb
ihfhsb#lZdhc#kkuedb#hg#ih^^_j`b\Z_l#h[smx#b^_x#h#lhf/#qlh#BajZbex#g_h[oh^bf#pZjv1#;_a#pZjy
;h`bc#gZjh^#g_#emqr_/#q_f#`bl_eb#Kh^hfZ#b#=hfhjju1



>jZfZlbq_kdZy#bjhgby
L_jfbg#©bjhgbyª#bf__l#jZaebqgh_#ijbf_g_gb_1#Fu#fh`_f#]h\hjblv#h[#bjhgbb#keh\/#\#dhlhjhc

kdjulh_# agZq_gb_/# ih^jZamf_\Z_fh_# Z\lhjhf/# hlebqZ_lky# hl# lh]h/# dhlhjh_# hg# hnbpbZevgh
ij_ih^ghkbl1#Ijb#wlhf#ibkZl_ev#beb#]_jhc#_]h#jZkkdZaZ#]h\hjbl#g_qlh#ijhlb\hiheh`gh_#lhfm/#qlh
hg#bf__l#\#\b^m#gZ#kZfhf#^_e_1#?s_#h^gbf#\b^hf#bjhgbb#y\ey_lky#k^_j`Zggh_#beb#mgbqb`bl_evgh_
\ukdZau\Zgb_# h# q_f0lh1#D# wlhfm# kihkh[m# Z\lhju# qZklh# ijb[_]Zxl/# qlh[u# m# qblZl_e_c# ihy\behkv
hsms_gb_/#qlh#agZq_gb_#lh]h#beb#bgh]h#keh\Z#[hevr_/#q_f#gZ#kZfhf#^_e_1
<# ^Zgghf# kemqZ_# gZk# bgl_j_km_l# ^jZfZlbq_kdZy# bjhgby=# qblZl_eb# b# Z\lhj# jZa^_eyxl# agZgb_/

m^_j`Zggh_# hl# ^_ckl\mxs_]h# i_jkhgZ`Z1# <_lohaZ\_lgu_# Z\lhju# qZklh# jZkdju\Zeb# k\hb# \a]ey^u
bf_ggh# lZdbf# wnn_dlb\guf# kihkh[hf1# >jZfZlbq_kdZy# bjhgby# fh`_l# b# ih^jZamf_\Zlvky/# b
\ujZ`Zlvky# hldjulh1# Bgh]^Z# \_lohaZ\_lgu_# ibkZl_eb# khh[sZeb# qblZl_eyf# ^hihegbl_evgmx
bgnhjfZpbx/#dhlhjZy#ihfh]ZeZ#bf#ihgylv#kblmZpbx#]em[`_/#q_f#ihgbfZeb#__#^_ckl\mxsb_#ebpZ1
LZdbf# h[jZahf/# Z\lhj# ^Z\Ze# qblZl_eyf# ihqm\kl\h\Zlv# gZijy`_gb_/# dh]^Z# hgb# agZeb# h
g_hk\_^hfe_gghklb#i_jkhgZ`Z1

Q_ldh#\ujZ`_ggZy#bjhgby# khklZ\ey_l# kmlv# dgb]b#Bh\Z1#<#i_j\uo# ]eZ\Zo#qblZl_eb# magZxl#h
kihj_#f_`^m#;h]hf#b# kZlZghc# +Bh\# 4=4±45,1#H^gZdh#Bh\#b# _]h#^jmavy#g_# agZxl#h[# wlhf# kh[ulbb1
JZkkm`^Zy# b# \hijhrZy# gZ# ijhly`_gbb# \k_c# dgb]b/#Bh\# iulZ_lky# ihgylv/# aZ# qlh# hg# kljZ^Z_l/# gh
^hklmi#d#g_[m#aZdjul1#;h]#h[ebqZ_l#Bh\Z#+Bh\#6;±74,/#^Z\Zy#_fm#ihgylv/#qlh#hg#g_#\ijZ\_#agZlv#h[
wlhf1
Dh]^Z# i_j\u_# qblZl_eb# ke_^beb# aZ# jZkkm`^_gbyfb# ^jma_c# Bh\Z/# hgb# m`_# agZeb# hl\_l/

m^_j`Zgguc# hl# ^_ckl\mxsbo# ebp1# Wlh# agZgb_# ihfh]Zeh# bf# ]em[`_# ihgylv# lh]h/# dlh# kljZ^Ze/# b
aZljm^g_gby#l_o/#dlh#iulZeky#\#g_\_^_gbb#ihfhqv1#LZdZy#q_ldh#\ujZ`_ggZy#^jZfZlbq_kdZy#bjhgby
hljZ`Z_l#\Z`gmx#]jZgv#ihgbfZgby#b^_heh]bq_kdbo#gZf_j_gbc#Z\lhjZ1

Ih^jZamf_\Z_fZy# bjhgby1# <_lohaZ\_lgu_# Z\lhju# lZd`_# i_j_^Z\Zeb# k\hx# lhqdm# aj_gby# ijb
ihfhsb# ih^jZamf_\Z_fhc# ^jZfZlbq_kdhc# bjhgbb1# ;hevrbgkl\h# bklhjbc#<_loh]h# AZ\_lZ# g_# [ueb
q_f0lh#gh\uf#^ey#qblZl_e_c#l_o#^g_c1#G_dhlhju_#qblZl_eb#kZfb#i_j_`b\Zeb#hibku\Z_fu_#kh[ulby/
b# bf_eb# h# gbo# k\h_# ij_^klZ\e_gb_1# Djhf_# lh]h/# m# i_j\uo# qblZl_e_c# [ueZ# \hafh`ghklv
g_h^ghdjZlgh#keurZlv#h[#wlbo#bklhjbyo1#Dh]^Z#hgb#i_j_qblu\Zeb#l_dkl#\lhjhc#beb#lj_lbc#jZa/#hgb
m`_#agZeb#h[#bkoh^_#l_o#beb#bguo#kh[ulbc/#q_]h#g_#agZeb#kZfb#^_ckl\mxsb_#ebpZ1#LZdbf#h[jZahf/
^jZfZlbq_kdZy#bjhgby#bf_eZ#f_klh#^Z`_#lZf/#]^_#Z\lhj#g_#ij_^eZ]Ze#qblZl_eyf#gbdZdhc#hkh[_gghc
bgnhjfZpbb1
GZijbf_j/# ijb# jZa^_e_gbb# a_feb#f_`^m#:\jZfhf# b#Ehlhf# +;ul146=4±4;,/#Ehl# ba[jZe# a_fex/

dhlhjZy# [ueZ# ©dZd# kZ^# =hkih^_gvª/# ihk_eb\rbkv# \hae_# Kh^hfZ# b# =hfhjju1# H^gZdh# ihke_
mihfbgZgby#h#]hjh^Zo/#Fhbk_c#^h[Z\be=#©@bl_eb#`_#Kh^hfkdb_#[ueb#aeu#b#\_kvfZ#]j_rgu#ij_^
=hkih^hfª#+kl1#46,1#<#wlhf#djZldhf#dhff_glZjbb#dhgdj_lgh#gbq_]h#g_#kdZaZgh#h#kh[ulbyo/#dhlhju_
ihke_^mxl/# gh# ^ey# qblZl_e_c/# dhlhju_# agZeb# h[# mgbqlh`_gbb# Kh^hfZ# b# =hfhjju/# hg# kh^_j`bl
hkljmx# ^jZfZlbq_kdmx# bjhgbx1# Ehl# ^mfZe/# qlh# klmiZ_l# gZ# ijhp\_lZxsmx# a_fex/# gh# qblZl_eb
agZxl/#qlh#hg#gZijZ\eyeky#d#f_klm#km^Z1#IheZ]Zykv#gZ#lZdh_#agZgb_/#Fhbk_c#khh[sbe#k\hx# lhqdm
aj_gby1# :\jZZf# g_# lhevdh# g_# ihl_jye# [eZ]hkeh\_gbc# a_feb/# dhlhjmx# \aye# k_[_# Ehl/# hg# l_i_jv
klZgh\blky#aZklmigbdhf#EhlZ#i_j_^#;h]hf#+;ul14;=55±56,1

IjyfZy#j_qv
<Z`ghklv# ijyfhc# j_qb# \# \_lohaZ\_lguo# bklhjbyo# hlf_qZeb# fgh]b_# lhedh\Zl_eb# \# ihke_^g__

\j_fy1# DZd# fu# m`_# \b^_eb/# j_qv# b]jZ_l# agZqbl_evgmx# jhev# \# hibkZgbb# ^_ckl\mxsbo# ebp/# \
bah[jZ`_gbb# kp_g# b# \# kljmdlmj_# jZkkdZaZ1# Djhf_# lh]h/# ijyfZy# j_qv# y\ey_lky# h^gbf# ba# emqrbo
kihkh[h\/#dhlhjufb#\_lohaZ\_lgu_#Z\lhju#\ujZ`Zxl#k\hx#lhqdm#aj_gby1
Ijb#bamq_gbb#ijyfhc#j_qb#^_ckl\mxsbo#ebp#gZf#gm`gh#kh[ex^Zlv#hklhjh`ghklv1#DZd#fu#m`_

agZ_f/# \_lohaZ\_lgu_# ibkZl_eb# qZklh# ij_^klZ\eyeb# g_^hklZldb# ^_ckl\mxsbo# ebp/# bah[jZ`Zy# bo
eh`gu_# \a]ey^u# gZ# ijhbkoh^ysb_# kh[ulby1#GZijbf_j/# dh]^Z#F_eoheZ# mij_dgmeZ# >Z\b^Z# aZ# _]h
lZg_p#i_j_^#dh\q_]hf/#hgZ#kdZaZeZ=#©DZd#hlebqbeky#k_]h^gy#pZjv#BajZbe_\/#h[gZ`b\rbkv#k_]h^gy
ij_^#]eZaZfb#jZ[ugv#jZ[h\#k\hbo/#dZd#h[gZ`Z_lky#dZdhc0gb[m^v#imklhc#q_eh\_d$ª#+5PZj19=53,1



L_f#g_#f_g__/#^_ckl\mxsb_#ebpZ#qZklh#hljZ`Zxl# lhqdm# aj_gby# Z\lhjZ1#>Z\b^#hl\_lbe=# ©Ij_^
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