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HibkZgb_#Z\lhjkdbo
gZf_j_gbc

Dh]^Z# y# mqbeky# gZ# \lhjhf# dmjk_/# h^gZ`^u# \_q_jhf# fu# k# h^ghdeZkkgbdZfb# kh[jZebkv/# qlh[u
ihkfhlj_lv#nbevf#©Mg_k_ggu_# \_ljhfª1#Dh]^Z#gZ# ke_^mxsbc#^_gv#fu#h[km`^Zeb# dZjlbgm/#gZrZ
mqbl_evgbpZ#kijhkbeZ=#©H#q_f/#ih0\Zr_fm/#[ue#wlhl#nbevf"ª
GZ# dZdh_0lh#f]gh\_gb_# y# kq_e# wlhl# \hijhk# kljZgguf1# ©Ykgh#`_#²# wlhl#nbevf# h# ]jZ`^Zgkdhc

\hcg_ª1#G_dhlhju_#ba#h^ghdeZkkgbdh\#[ueb#lZdh]h#`_#fg_gby1#©=jZ`^ZgkdZy#\hcgZ#[ueZ#m`Zkghc$ª
©JZ[kl\h#[ueh#g_kijZ\_^eb\uf$ª#©KdZje_l#ihemqbeZ#ih#aZkem]Zf$ª#²#\udjbdb\Zeb#hgb1
H^gZdh#[ueb#klm^_glu/#dhlhju_#m\b^_eb#\#nbevf_#]hjZa^h#[hevr_/#q_f#fu1#©Nbevf#ihdZau\Z_l/

qlh#ex[Zy#\hcgZ#²#wlh#aeh$ª#²#kdZaZe#h^bg#iZj_gv1#>jm]hc#^h[Z\be=#©W]hbklbq_kdZy#ex[h\v#²#wlh
\hh[s_#g_#ex[h\v$ª
Ih#f_j_# lh]h/#dZd#fu#\ukdZau\Zeb# k\hb#fg_gby/#mqbl_ev#djZldh#\ghkbeZ#bo# \#^\_# dhehgdb#gZ

^hkd_=#©Lhl#fbjª#b#©GZr#fbjª1
Dh]^Z#^bkdmkkby#ih^hreZ#d#dhgpm/#hgZ#kijhkbeZ=#©H#dZdhf#fbj_#^_ckl\bl_evgh#ih\_kl\m_l#wlhl

nbevf"# H# fbj_# ]jZ`^Zgkdhc# \hcgu# beb# h# gZr_f/# kh\j_f_gghf# fbj_"ª# GZklmibeZ# fheqZeb\Zy
iZmaZ/#b#lh]^Z#hgZ#ij_^eh`beZ#k\hc#hl\_l=#©Ih0fh_fm/#h[#h[hbo#fbjZoª1
<_lohaZ\_lgu_#Z\lhju#lZd#`_#khkj_^hlZqb\Zebkv#gZ#^\mo#fbjZo=#fbj_#ijhreh]h#b#kh\j_f_gghf

^ey# gbo# fbj_1# Hgb# ijh\h^beb# bklhjbq_kdb_# gZ[ex^_gby/# \# ihbkdZo# ih^l\_j`^_gby
^_ckl\bl_evghklb# l_o# beb# bguo# kh[ulbc1#Gh# hgb# lZd`_# ibkZeb/# qlh[u# gZmqblv# k\hbo# qblZl_e_c
ke_^h\Zlv#p_gghklyf#ijhreh]h#\#kh\j_f_gghf#^ey#gbo#fbj_1
LZdZy#^\hckl\_ggZy#p_ev#ih^\h^bl#gZk# d# lj_lv_fm# \b^m# Z\lhjkdbo#gZf_j_gbc1#DZdbf# h[jZahf

\_lohaZ\_lgu_#Z\lhju#k\yau\Zeb#k\hb#bklhjbq_kdb_#gZ[ex^_gby#k#bo#kh\j_f_gguf#ijbf_g_gb_f"
DZd#hgb#ihfh]Zeb#qblZl_eyf#i_j_f_klblvky#ba#ijhreh]h#\#gZklhys__"
LZd#beb#bgZq_/#\_lohaZ\_lgu_#bklhjbb# [ueb# k\yaZgu# k#h[klhyl_evkl\Zfb#`bagb#bo#qblZl_e_c/

ihlhfm#qlh#ihdZau\Zeb/#dZdbf#h[jZahf#kh[ulby#ijhreh]h#\ebyxl#gZ#bo#^gb1#LZdZy#k\yav#ijbgbfZ_l
fgh`_kl\h#nhjf/#gh# \_lohaZ\_lgu_# Z\lhju# \k_]^Z# hjb_glbjh\Zebkv# gZ# gZklhys__# ijb# gZibkZgbb
jZkkdZah\#h#ijhrehf1
BlZd/# \# k\_l_# kdZaZggh]h/# fu# ih]h\hjbf# h# lj_o# nhjfZo# Z\lhjkdbo# gZf_j_gbc=# gZ[ex^_gbyo/

ij_^\b^_gbyo#b#ijbf_g_gbyo#+kf1#jbk1#79,1
D# dZdbf# kh[ulbyf# ijhreh]h# \_lohaZ\_lgu_# ibkZl_eb# `_eZeb# ijb\e_qv# \gbfZgb_# k\hbo

qblZl_e_c"#DZdbf# h[jZahf# hgb# hibku\Zeb# kh[ulby# ^Z\gh# fbgm\rbo# ^g_c# lZd/# qlh[u# \b^_lv# bo
q_j_a#ijbafm#kh\j_f_gghklb"#DZd#\ebyeb#bo#bklhjbb#gZ#qblZl_e_c"

GZ[ex^_gby
H^gZ`^u#y#keurZe#h[#mqbl_evgbp_#q_l\_jluo#deZkkh\/#dhlhjZy#ex[beZ#jZkkdZau\Zlv#bklhjbb#h[

:f_jbdZgkdhc#j_\hexpbb1#HgZ#kb^_eZ#\#[hevrhf#dj_ke_0dZqZed_#i_j_^#mq_gbdZfb#b#jZkkdZau\ZeZ
bf# h#<Zrbg]lhg_/#>`_nn_jkhg_# b# k\h_f# ex[bfhf# iZljbhl_#IZljbd_#=_gjb1#?_#fZg_jZ# jZkkdZaZ
[ueZ# \k_]^Z# h^bgZdh\hc1#DZ`^uc# jZa# hgZ# hldehgyeZkv# gZaZ^# \# dj_ke_/# kfhlj_eZ# dm^Z0lh# \^Zev# b
ih^jh[gh# hibku\ZeZ# qlh0gb[m^v# hkh[_ggh_# ba# ^_yl_evghklb# wlbo# ex^_c1# <# dhgp_# bklhjbb# hgZ
gZdehgyeZkv#\i_j_^/# kfhlj_eZ#gZ#^_l_c#b# ]h\hjbeZ=# ©FZevqbdb#b# ^_\hqdb/# _keb#[m^_l_#ihklmiZlv
lZd`_/#\u#kfh`_l_#klZlv#]_jhyfb$ª#WlZ#mqbl_evgbpZ#ijhy\eyeZ#aZ[hlm#h#k\hbo#mq_gbdZo>#hgZ#ohl_eZ
\hkiblZlv# ba# gbo# ©]_jh_\ª1# Gh# \# k\hbo# jZkkdZaZo# hgZ# gbdh]^Z# g_# mihfbgZeZ# h# kh\j_f_gguo
kh[ulbyo1#HgZ#gb#keh\Z#g_#]h\hjbeZ#h#ijh[e_fZo/#k#dhlhjufb#__#fZevqbdb#b#^_\hqdb#klZedb\Zebkv
g_ihkj_^kl\_ggh1# HgZ# ihklhyggh# ]h\hjbeZ# lhevdh# h# ijhrehf1# ?_# mq_gbdZf# gm`gh# [ueh
\gbfZl_evgh#ijbkemrb\Zlvky#d#__#jZkkdZaZf#b#^_eZlv#\u\h^u#^ey#k\h_c#`bagb1



<_lohaZ\_lgu_# ibkZl_eb# lZd`_# mqbeb# k\hbo# qblZl_e_c# `bagb/# ij_^hklZ\eyy# bf# kh[ulby
ijhreh]h1#?keb#fu# ohlbf# jZkdjulv#i_j\hgZqZevguc# kfuke# \_lohaZ\_lguo#bklhjbc/#gZf/# ij_`^_
\k_]h/#g_h[oh^bfh# \gbfZl_evgh#jZkkfhlj_lv#nhjfm/# \# dhlhjhc# Z\lhju#ij_^klZ\beb#bklhjbx1#Fu
\u^_ebf#ljb#lZdbo#nhjfu#bklhjbq_kdbo#gZ[ex^_gbc=#nZdlbq_kdmx/#fhjZevgmx#b#wfhpbhgZevgmx1
H#dZdbo#bklhjbq_kdbo#nZdlZo#\_lohaZ\_lgu_#ibkZl_eb#`_eZeb# khh[sblv# k\hbf#qblZl_eyf"#DZdb_
gjZ\kl\_ggu_#ijh[e_fu#ijhreh]h# hgb# jZkdju\Zeb"#DZdb_# Zki_dlu# wfhpbhgZevguo# i_j_`b\Zgbc
lh]h#fbjZ#hgb#`_eZeb#ij_^hklZ\blv#\gbfZgbx#qblZl_e_c#+kf1#jbk1#7:,"

NZdlbq_kdb_#gZ[ex^_gby
<#l_e_\babhgguo#gh\hklyo#g_^Z\gh#khh[sbeb/#qlh#\#4<;8#]h^m#53(#klZjr_deZkkgbdh\#g_#agZeb#h

\hcg_# Kh_^bg_gguo#RlZlh\# \h# <v_lgZf_1# Dh]^Z# y# mkeurZe# wlb# gh\hklb/# y# kdZaZe# ^jm]m=# ©Fu
gbdh]^Z#g_#mk\hbf#mjhdh\#lhc#\hcgu/#_keb#g_#[m^_f#ihfgblv/#qlh#hgZ#\hh[s_#[ueZª1#NZdlbq_kdh_
agZgb_#y\ey_lky#i_j\uf#rZ]hf#d#bamq_gbx#mjhdh\#ijhreh]h#^ey#hp_gdb#gZklhys_]h1#?keb#fu#g_
agZ_f/#qlh#ijhbahreh#\#ijhrehf/#b#dZdbfb#[ueb#ihke_^kl\by#kh[ulbc/#fu#g_#kfh`_f#ijbf_gylv
wlb#agZgby#d#gZrbf#k_]h^gyrgbf#aZ[hlZf1
<_lohaZ\_lgu_#ibkZl_eb#ihgbfZeb#wlhl#ijbgpbi1#<hl#ihq_fm#hgb#khh[sZeb#k\hbf#qblZl_eyf#h

fgh]bo#bklhjbq_kdbo#nZdlZo1#Wlb#nZdlu#fh`gh#jZa^_eblv#gZ#ljb#dZl_]hjbb=#h[klhyl_evkl\Z/#ex^b#b
;h]1

H[klhyl_evkl\Z1# <_lohaZ\_lgu_# ibkZl_eb# khh[sZeb# k\hbf# qblZl_eyf# h[# bklhjbq_kdbo
h[klhyl_evkl\Zo1# DZdhc# [ueZ# kblmZpby"# Qlh# ijhbahreh"# Hgb# khh[sZeb# h# ^ZlZo# +6PZj148=4,/
h[uqZyo#+Jmnv#7=:±;,/#]heh^_#+;ul174=86±8:,/#ih[_^Zo#+Bbk1GZ\19=4±5:,#b#ihjZ`_gbyo#+Bbk1GZ\1:=4±
5).
<_lobc#AZ\_l#²#wlh#dgb]Z#h[#bkdmie_gbb/#gh#wlh#bkdmie_gb_#ijhbkoh^beh#g_#ijhklh#\#k_j^pZo

ex^_c/# b# g_#nhjfbjh\Zehkv# [h]hkeh\kdbfb# ljZ^bpbyfb# h[s_kl\Z1#Hgh# ijhbkoh^beh# \# dhgl_dkl_
j_Zevguo# bklhjbq_kdbo# kh[ulbc1# GZ^_`^Z# BajZbey# khklhyeZ# \# lhf/# qlh# ;h]# ^_ckl\h\Ze# \
ijhkljZgkl\_# b# \j_f_gb1# Ihwlhfm# h[sb_# bklhjbq_kdb_# mkeh\by# nhjfbjh\Zeb# h[smx# ]jZgv
Z\lhjkdbo#gZ[ex^_gbc1
HibkZgb_# h[klhyl_evkl\# g_j_^dh# dZj^bgZevgh# baf_gyeh# aZfuk_e# bklhjbb1# DZd# fu# \b^_eb# \

ij_^u^ms_c#]eZ\_/#g_kdhevdh#bklhjbq_kdbo#kh[ulbc#klhyl#\#p_glj_#jZkkdZaZ#h[#bkoh^_#:\jZfZ#ba
?]bilZ# +;ul145=43±53,1#GZijbf_j/#\#i_j\hc#kp_g_#mihfbgZ_lky#]heh^#gZ#a_fe_1#GZ#i_j\uc#\a]ey^/
wlZ# qZklv# bklhjbb# ij_^hklZ\ey_l# gZf# nhg/# gZ# dhlhjhf# jZa\b\Zxlky# ihke_^mxsb_# kh[ulby/# gh# \
^_ckl\bl_evghklb# hgZ# nhjfbjm_l# agZqbl_evgmx# qZklv# aZfukeZ# Fhbk_y1# =heh^/# dhlhjuc# m\_e
:\jZfZ#\#?]bi_l/#[ue#ijhh[jZahf#]heh^Z/#dhlhjuc#m\_e#b#\k_o#kugh\#BZdh\Z#\#?]bi_l1#<#jZkkdZa_
]h\hjblky/# qlh# :\jZf# mr_e# ©kh# \k_f/# qlh# m# g_]h# [uehª# +;ul145=53,1# Wlhl# nZdl# dZ`_lky
g_agZqbl_evguf/# ihdZ# fu# g_# \kihfgbf/# qlh# BajZbev# \ur_e# ba# ?]bilZ# lhevdh# ihke_# lh]h/# dZd
©h[h[jZe#?]bilygª#+Bko145=69,1
<#h^gbo#f_klZo#Z\lhju#\^Z\Zebkv#\h#fgh]b_#ih^jh[ghklb/#\#^jm]bo#hgb#ijhklh#h[h[sZeb#nZdlu1

Gh# \# ex[hf# kemqZ_/# gZf# g_h[oh^bfh# ijbgbfZlv# \h# \gbfZgb_# Z\lhjkdb_# hibkZgby# bklhjbq_kdbo
h[klhyl_evkl\1# DZdmx# kblmZpbx# \dexqbe# Z\lhj"# DZdb_# we_f_glu# hg# himklbe"# DZd# hg# hibkZe
mkeh\by"

Ex^b1#<_lohaZ\_lgu_#Z\lhju#lZd`_#m^_eyeb#\gbfZgb_#nZdlZf/#dZkZxsbfky#ex^_c1#Ex^b#klhyl
\#p_glj_#[hevrbgkl\Z#\_lohaZ\_lguo#bklhjbc1#Dlh#wlb#ex^b"#DZdbfb#hgb#[ueb"#Wlb#nZdlu#lZd`_
nhjfbjh\Zeb#agZqbl_evgmx#qZklv#bklhjbq_kdbo#gZ[ex^_gbc1
Bgh]^Z#ijhklh_#hibkZgb_#^_ckl\mxs_]h#ebpZ#mdZau\Z_l#gZ#gZf_j_gby#ibkZl_ey1#Ihkfhljbl_#gZ

wibah^/#\#dhlhjhf#F_eoheZ#mij_dZ_l#>Z\b^Z#+5PZj19=49±56,1#GZf#g_#]h\hjblky/#qlh#>Z\b^Z#hkm^beZ
©h^gZ#ba#_]h#`_gª1#:\lhj#dgb]b#PZjkl\#gZibkZe#hq_gv#dhgdj_lgh1#Ljb#jZaZ#hg#gZau\Z_l#`_gsbgm
lZd=# ©F_eoheZ/# ^hqv# KZmeZª# +kl1# 49/# 53/# 56,1# WlZ# ijhklZy# bklhjbq_kdZy# ih^jh[ghklv# \h# fgh]hf
jZkdju\Z_l#gZf#lhqdm#aj_gby#ibkZl_ey1#Wlhl#wibah^#kh^_j`bl#g_#ijhklh#hq_j_^gmx#kkhjm#>Z\b^Z#k
h^ghc#ba#k\hbo#`_g>#wlh#ijhlb\hklhygb_#f_`^m#>Z\b^hf#b#^hq_jvx#KZmeZ1#Ih#fg_gbx#Z\lhjZ/#wlhl
kihj#kbf\hebabjh\Ze#\jZ`^m#f_`^m#^hfhf#>Z\b^Z#b#^hfhf#KZmeZ1#DZd#hlf_lbe#kZf#>Z\b^=#©Ij_^
=hkih^hf/#Dhlhjuc#ij_^ihq_e#f_gy#hlpm#l\h_fm#b#\k_fm#^hfm#_]h/#ml\_j^b\#f_gy#\h`^_f#gZjh^Z
=hkih^gy/#BajZbey/#²#ij_^#=hkih^hf#b]jZlv#b#ieykZlv#[m^mª#+5PZj19=54,1
Ihq_fm#Z\lhj#lZd#ohl_e/#qlh[u#qblZl_eb#g_#aZ[u\Zeb#ba#dZdhc#k_fvb#F_eoheZ"#Hg#dhkgmeky#lhc

ijh[e_fu/#dhlhjZy#[ueZ#ZdlmZevgZ#\#_]h#^gb1#>he`gZ#eb#pZjkdZy#ebgby#KZmeZ#ijh^he`Zlvky"#Fh]



eb# _]h#^hf# khi_jgbqZlv# k# ^hfhf#>Z\b^Z"#Ihke_^gbc# klbo# wlh]h# wibah^Z# q_ldh# \ujZ`Z_l#fg_gb_
Z\lhjZ=#©:#m#F_eoheu/#^hq_jb#KZmeh\hc/#g_#[ueh#^_l_c#^h#^gy#kf_jlb#__ª#+5PZj19=56,1#Khxa#KZmeZ
k#^hfhf#>Z\b^Z#g_#ijhba\_e#ihlhfkl\Z1#Ebgby#KZmeZ#[ueZ#kh\_jr_ggh#hl\_j]gmlZ#;h]hf/#Z#k_fvy
>Z\b^Z#ihemqbeZ#bkdexqbl_evgh_#ijZ\h#gZ#ljhg1
Dgb]Z#PZjkl\#gZqblZ_lky#k#bgl_j_kgh]h#hibkZgby#?edZgZ/#hlpZ#KZfmbeZ1#:\lhj#khh[sZ_l/#qlh#hg

[ue# ©ba# JZfZnZbf0PhnbfZ/# k# ]hju# ?nj_fh\hcª# +4PZj14=4,1# Wlhl# nZdl# fh`_l# ihdZaZlvky
ljb\bZevguf/#gh#ijb#\gbfZl_evghf#bamq_gbb#fu#\b^bf/#qlh#hg#\h#fgh]hf#h[tykgy_l#p_eb#ibkZl_ey1
Ihq_fm#hg# khh[sbe#qblZl_eyf/#qlh#hl_p#KZfmbeZ#[ue# k# ]hju#?nj_fh\hc"#Hg# k^_eZe# wlh/# qlh[u
ih^l\_j^blv#aZdhgghklv#^bgZklbb#>Z\b^Z/#ihkdhevdm#ijhjhd#k#k_\_jZ#ihfZaZe#>Z\b^Z1

;h]1# <_lohaZ\_lgu_# Z\lhju# lZd`_# ZgZebabjh\Zeb# ^_ckl\by# ;h]Z1# Hgb# gZ[ex^Zeb# aZ
ijhy\e_gbyfb#?]h#oZjZdl_jZ#b#aZ#l_f/#dZdb_#p_eb#Hg#ij_ke_^h\Ze#\#ijhrehf1
GZijbf_j/# \# ;ul14:=43# ;h]# mklZgh\be# h[jy^# h[j_aZgby1# ©K_c# _klv# aZ\_l# Fhc/# dhlhjuc# \u

^he`gu#kh[ex^Zlv#f_`^m#Fghx#b#f_`^m#\Zfb#b#f_`^m#ihlhfdZfb#l\hbfb#ihke_#l_[y=#^Z#[m^_l#m
\Zk#h[j_aZg#\_kv#fm`_kdbc#iheª1
Wlb#bklhjbq_kdb_#gZ[ex^_gby# g_ihkj_^kl\_ggh# \ebyeb#gZ# qblZl_e_c# l_o# ^g_c1#;h]# mklZgh\be

h[j_aZgb_# ^ey# K\h_]h# gZjh^Z# \h# ^gb# :\jZZfZ1# Ihwlhfm# h[jy^# kh[ex^Zeky# qblZl_eyfb#Fhbk_y/
kh[ex^Zy#aZ\_l#;h]Z#k#:\jZZfhf1
LZd`_# b# \# bklhjbb# h[# bkoh^_# :\jZfZ# +;ul145=43±53,#Fhbk_c# ]h\hjbl=# ©Gh# =hkih^v# ihjZabe

ly`dbfb# m^ZjZfb#nZjZhgZ#b# ^hf# _]h# aZ#KZjm/#`_gm#:\jZfh\mª# +kl1# 4:,1#Wlhl# bklhjbq_kdbc#nZdl
iha\hebe# qblZl_eyf# ihgylv# agZqbl_evghklv# wlh]h#f_klZ#IbkZgby# ^ey# bo#`bagb1#;h]# ihjZabe# ^hf
nZjZhgZ#\#bo#^gb/#dZd#Hg#k^_eZe#wlh#\#^gb#:\jZfZ1
G_aZ\bkbfh# hl# lh]h/# klZ\bl# eb# bklhjby# ;h]Z# \# p_glj# kp_gu# beb# hklZ\ey_l# ?]h# kdjuluf

mijZ\bl_e_f#kh[ulbc/#l_fZ#oZjZdl_jZ#;h]Z#\#\_lohaZ\_lguo#bklhjbyo#y\ey_lky#h^ghc#ba#\Z`g_crbo1
<k_/# qlh# ihklZgh\be# ;h]/# ij_[u\Z_l1# ?]h# j_Zdpby# gZ# kh[ulby# ihdZau\Z_l# bo# ih^ebggmx# kmlv1
I_j\hgZqZevgh_#agZq_gb_#l_dklZ#\#h]jhfghc#f_j_#aZ\bkbl#hl#nZdlh\/#dhlhju_#ibkZl_eb#khh[sZxl#h
;h]_1

FhjZevgu_#gZ[ex^_gby
NZdlu#lj_[mxl#gjZ\kl\_gghc#hp_gdb1#DZd#fg_#j_Z]bjh\Zlv#gZ#bgkmevlu#fh_]h#khk_^Z"#DZd#fg_

ihfhqv# [_a^hfguf# \# fh_f# ]hjh^_"# <# `bagb# fu# klZedb\Z_fky# k# fgh`_kl\hf# kblmZpbc/# ]^_
ijboh^blky#j_rZlv#kZfu_#jZaghh[jZagu_#wlbq_kdb_#ijh[e_fu1#<_lohaZ\_lgu_#ibkZl_eb#khh[sZeb
bklhjbq_kdb_#nZdlu/# qlh[u# aZljhgmlv# \hijhku# kh\_klb1#Hgb# baeZ]Zeb# k\hc# fZl_jbZe# lZd/# qlh[u
qblZl_eb#q_ldh#m\b^_eb#gjZ\kl\_gguc#ihjlj_l#^j_\g_]h#h[s_kl\Z1#Dh]^Z#hgb#qblZeb#wlb#bklhjbb/#m
gbo#^he`_g#[ue#\hagbdgmlv#\hijhk=#©WlZ#kblmZpby#[ueZ#ohjhr_c#beb#iehohc"ª#©DZdbf#\u]ey^bl#\
wlhc#kblmZpbb#ijZ\_^guc#]_jhc#\#;h`vbo#]eZaZo"ª
Bah[jZ`_gb_# kp_g/# kljmdlmju/# hibkZgb_# h[jZah\# b# fgh`_kl\h# ^jm]bo# Zki_dlh\# jZkdju\Zxl

i_j_^#gZfb#\k_\hafh`gu_#wlbq_kdb_#ijh[e_fu#ijhreh]h1
<#[hevrbgkl\_#kemqZ_\#wlb#Zki_dlu#ihgylgu#^ey#gZk1#GZf#g_keh`gh#ihgylv/#dZd#bf_ggh#ohl_e

Fhbk_c/# qlh[u# _]h# qblZl_eb# \hkijbgbfZeb# m[bckl\h# :\_ey# +;ul17=5[±49,# beb# dZd# Z\lhj# dgb]
PZjkl\#hp_gb\Ze#\_jhehfkl\h#FZgZkkbb#+7PZj154=4±4;>#56=59>#57=6±7,1
Gh#\#g_dhlhjuo#f_klZo#IbkZgby#fu#g_#kh\k_f#ihgbfZ_f/#dZdb_#\u\h^u#gm`gh#k^_eZlv1#Ihq_fm

:oZ\# [ue# g_# ijZ\/# dh]^Z# ij_^eh`be# GZ\mn_x# dmiblv# \bgh]jZ^gbd# +6PZj154=4±6,"# Ihq_fm# ;h]
ihjZabe#Ham/#dhlhjuc#ijhklh#ohl_e#ijb^_j`Zlv#dh\q_]#hl#iZ^_gby#+5PZj19=:,"#>ey#ihgbfZgby#wlbo
aZimlZgguo# \hijhkh\# gjZ\kl\_gghklb# gZf# gm`gh# dZd# fh`gh# ^Zevr_# hleh`blv# k\hb# klZg^Zjlu# b
ijbgylv# ghjfu/# dhlhju_# \_lohaZ\_lgu_# ibkZl_eb# jZa^_eyeb# kh# k\hbfb# qblZl_eyfb1# >\Z# \Z`guo
gjZ\kl\_gguo#klZg^ZjlZ#ijhykgyxl#gZr_#ihgbfZgb_=#AZdhg#Fhbk__\#b#iha^g__#hkh[h_#hldjh\_gb_1

AZdhg#Fhbk__\1#AZ#bkdexq_gb_f#;ulby/#dZ`^Zy#bklhjby#<_loh]h#AZ\_lZ#[ueZ#gZibkZgZ#ihke_
lh]h/#dZd#;h]#^Ze#Fhbk_x# aZdhg#gZ# ]hj_#KbgZc1#Ke_^h\Zl_evgh/#AZdhg#Fhbk_y#[ue#djbl_jb_f/#ih
dhlhjhfm/# dZd# h`b^Zeb# ibkZl_eb/# qblZl_eb# [m^ml# hp_gb\Zlv# ijhreh_1#Ijbgpbiu/# baeh`_ggu_# \
>_kylb#AZih\_^yo#b#ijhqbo#ihklZgh\e_gbyo#Fhbk_y/#[ueb#ghjfhc#^ey#\k_o#gjZ\kl\_gguo#hp_ghd1
<#lh#`_#\j_fy/#fu#^he`gu#ihfgblv/#qlh#K\hx#\hex#;h]#y\eye#BajZbex#ihkl_i_ggh1#Kh[ulby/

dhlhju_#ijhbahreb#^h#]hju#KbgZc/#g_#^he`gu#hp_gb\Zlvky#bkdexqbl_evgh#ih#djbl_jbyf#Fhbk_y1
G_dhlhju_# ihklmidb/# aZij_s_ggu_# ihke_# KbgZy/# jZgvr_/# \hafh`gh/# [ueb# iha\he_gu1# QblZl_eb
;ulby# g_# hkm^beb# [u#:\_ey# aZ# lh/# qlh# hg# kZf# ijbg_k#`_jl\m/# Z# g_# iha\Ze# ^ey# wlh]h#E_\blkdbo



k\ys_ggbdh\#+;ul17=7,1#<#lh#\j_fy#g_#[ueh#lZdbo#k\ys_ggbq_kdbo#ihklZgh\e_gbc1#LZd`_#b#:\jZf
g_# ^_eZe# ij_klmie_gby/# dh]^Z# kljhbe# fgh`_kl\h# `_jl\_ggbdh\/# \f_klh# lh]h/# qlh[u# ihkljhblv
lhevdh#h^bg#+;ul145=4±<,1#>h#mklZgh\e_gby#kdbgbb#lZdZy#ijZdlbdZ#[ueZ#kh\_jr_ggh#ijb_fe_fhc1
B#gZh[hjhl/#dh]^Z#EZf_o#]hj^beky/#qlh#m[be#fm`Z#b#hljhdZ/#jZgb\rbo#_]h# +;ul17=56,/#Fhbk_c

^Ze# aZih\_^v/# dhlhjZy# \uau\ZeZ# hl\jZs_gb_# d# m[bckl\m1# M[bckl\h# \k_]^Z# [ueh# ]j_ohf># kZfh
ijhkeZ\e_gb_# \k_]^Z# [ueh# [mglhf# ijhlb\#;h]Z1#Dh]^Z#Fhbk_c# ]h\hjbl# h[# hlghr_gbyo#:\jZfZ# k
:]Zjvx# +;ul149=4±49,/# hg# h`b^Z_l# hl# qblZl_e_c# g_]Zlb\ghc# hp_gdb1# G_kfhljy# gZ# h[uqZb# \
h[s_kl\_/# ]^_# `be#:\jZf/# g_^h\_jb_# d# ;h`vbf# h[_lh\Zgbyf# \k_]^Z# hkm`^Zehkv1# AZdhg#Fhbk__\
ijhklh#ml\_j^be#wlb#`bag_ggu_#ijbgpbiu1
Hq_gv# qZklh# \_lohaZ\_lgu_# ibkZl_eb# hijZ\^u\Zeb# dZdb_0eb[h# kh[ulby/# kkueZykv# gZ

ihklZgh\e_gby#Fhbk_y1#Ih\_kl\my#h#ijh]j_kk_#h[s_kl\Z/#\_jgm\r_]hky#ba#ie_gZ/#Z\lhj#dgb]b#?a^jZ
khh[sZ_l/#qlh#`_jl\u#ijbghkbebkv#\#khhl\_lkl\bb#k#l_f/#qlh#©gZibkZgh#\#aZdhg_#Fhbk_y/#q_eh\_dZ
;h`byª#+?a^16=5,1#IbkZl_eb#lZd`_#hkm`^Zeb#kh[ulby/#dhlhju_#gZjmrZeb#aZdhg#Fhbk_y1#GZijbf_j/
dh]^Z#e_lhibk_p#hibkZe#[he_agv/#ij_j\Z\rmx#iZkom#?a_dbb/#hg#kdZaZe/#qlh#fgh]b_#ex^b#©_eb#iZkom
g_# ih# mklZ\mª# +5IZj163=4;,1# LZdb_# dhff_glZjbb# ^Z\Zeb# qblZl_eyf# l\_j^h_# hkgh\Zgb_/# k# ihabpbb
dhlhjh]h#fh`gh#[ueh#^_eZlv#gjZ\kl\_ggmx#ebqgmx#hp_gdm1
Bgh]^Z# ibkZl_eb# \k_]h# ebrv# gZf_dZeb/# qlh# gZjmr_gb_# bf_eh# f_klh1# GZijbf_j/# \# bklhjbb# h

\bgh]jZ^gbd_#GZ\mn_y#+6PZj154=4±5<,#Z\lhj#g_#\klZ\be#q_ldmx#kkuedm#gZ#ihklZgh\e_gby#Fhbk_y#h
gZke_^kl\_# +E_\158=56±5;># Qbk169=:,1#H^gZdh# hg# ^Ze# ihgylv/# qlh#:oZ\# g_# m\Z`Ze# mklZ\1#GZ\mn_c
gZa\Ze# k\hc# \bgh]jZ^gbd# ©gZke_^kl\hfª# +6PZj154=6,# ²# l_jfbg/# \\_^_gguc# Fhbk__f# b
h[hagZqZ\rbc# ihklhyggh_# \eZ^_gb_# k_fvb1# Gh# :oZ\# b# B_aZ\_ev# gZau\Zeb# _]h# ijhklh
©\bgh]jZ^gbdhfª# +6PZj154=5,1# IheZ]Zykv# gZ# hk\_^hfe_gghklv# k\hbo# qblZl_e_c# \# aZdhg_#Fhbk_y/
ibkZl_ev#q_ldh#hij_^_ebe#ijZ\bevgmx#hp_gdm#wlh]h#kemqZy1

Iha^g__# hkh[h_# hldjh\_gb_1#<_lohaZ\_lgu_# ibkZl_eb# lZd`_# hkgh\u\Zeb# k\hb# gZ[ex^_gby# gZ
hkh[uo# hldjh\_gbyo/# dhlhju_# ijboh^beb# iha`_# q_j_a# ijhjhdh\1# GZijbf_j/# Z\lhj# dgb]b# PZjkl\
ih^l\_j^be#ijZ\bevghklv#bkdexq_gby#:\bZnZjZ#+6PZj15=59±5:,/#ihlhfm#qlh#wlh#[ueh#bkiheg_gb_f
ijhjhq_kl\Z/#ijhbag_k_ggh]h#ijhlb\#^hfZ#Beby# +4PZj15=5:±5;,1#:\lhj#?a^ju#kkueZeky#gZ#:]]_y#b
AZoZjbx/# qlh[u# ijhba\_klb# \# qblZl_eyo# ijZ\bevgh_# hlghr_gb_# d# ijh]jZff_# \hkklZgh\e_gby
+?a^18=4>#9=47,1
;h`vb# hldjh\_gby/# ^Zggu_# ihke_#Fhbk_y/# lZd`_# ij_^klZ\eyxl# kh[hc# djbl_jbb# ijZ\bevgh]h

ihgbfZgby#bklhjbb1#<_lohaZ\_lgu_#Z\lhju#h`b^Zeb#hl#k\hbo#qblZl_e_c#hp_gdb/#k^_eZgghc#\#k\_l_
lZdbo#hldjh\_gbc#b#ijhjhq_kl\1
IbkZl_eb# <_loh]h# AZ\_lZ# g_# ijhklh# gZihfbgZeb# qblZl_eyf# h# nZdlZo# ijhreh]h1# Bo# bklhjbb

lZd`_# [ueb# ij_^gZagZq_gu# ^ey# lh]h/# qlh[u# jZkdjulv# qblZl_eyf# hij_^_e_ggu_# gjZ\kl\_ggu_
hp_gdb#ex^_c#b#kh[ulbc/#\hr_^rbo#\#bklhjbx1#BamqZy#gZf_j_gby#Z\lhjZ/#fu#^he`gu#\gbfZl_evgh
jZkkfZljb\Zlv#lZdb_#gZ[ex^_gby1

WfhpbhgZevgu_#gZ[ex^_gby
G_l#gbq_]h# kdmqg__#jZkkdZaZ/#\#dhlhjhf#g_l# wfhpbhgZevghc#hdjZkdb1#?keb# \u# ohlbl_#mkuiblv

\Zrbo#kemrZl_e_c/#ijhklh#i_j_qbkeycl_#nZdlu#h^bg#aZ#^jm]bf1#Gh#l_#`_#kh[ulby#h`b\Zxl/#dh]^Z
fu# hdjZrb\Z_f# bo# qm\kl\Zfb1# Dh]^Z# fu# hibku\Z_f# wfhpbb# i_jkhgZ`Z/# _]h# khfg_gby/# kljZob/
jZ^hklb#b#i_qZeb/#lh#wlh#ijb^Z_l#jZkkdZam#m\e_dZl_evghklv1
<_lohaZ\_lgu_# ibkZl_eb# \h\e_dZeb# k\hbo# qblZl_e_c# \# fbj/# bkiheg_gguc# wfhpbc1# Hgb

hibku\Zeb#kp_gu/#bah[jZ`Zeb#i_jkhgZ`b/#jZkiheZ]Zeb#we_f_glu#ih\_kl\h\Zgby#b#bkihevah\Zeb#\k_
ebl_jZlmjgu_# ijb_fu/# qlh[u# qblZl_eb# fh]eb# m\b^_lv# bklhjbx# \# ^_ckl\bb1# Hgb# `_eZeb/# qlh[u
qblZl_eb#kfh]eb#ij_^klZ\blv#kf_o#b#ieZq/#\dmkbeb#jZ^hklv#b# ]hj_/#ijhqm\kl\h\Zeb#\hkobs_gb_#b
jZahqZjh\Zgb_#]_jh_\#ijhreuo#wiho1
<# \_lohaZ\_lguo# bklhjbyo# bah[jZ`_gu/# dZd# q_eh\_q_kdb_/# lZd# b# [h`_kl\_ggu_# wfhpbb1# DZd

Z\lhju#hibku\Zeb#qm\kl\Z#ex^_c"#DZdbf#hgb#\b^_eb#hlghr_gb_#;h]Z"

Q_eh\_q_kdb_#wfhpbb1#<_lohaZ\_lgu_#ibkZl_eb#qZklh#mdZau\Zeb#gZ#wfhpbb#^_ckl\mxsbo#ebp1
B/#dhg_qgh#`_/#hl#qblZl_e_c#h`b^ZeZkv#hp_gdZ#wlbo#qm\kl\1#Ex^b#qZklh#j_Z]bjh\Zeb#g_ijZ\bevgh1
H^gZdh# keh\Z/# fukeb# b# ihklmidb# ex^_c# ijhreh]h# ^Z\Zeb# qblZl_eyf# \hafh`ghklv# m\b^_lv
wfhpbhgZevgmx#klhjhgm#kh[ulbc1



Q_eh\_q_kdb_# wfhpbb# [u\Zxl# jZaebqgufb1# <h0i_j\uo/# fu# \b^bf# ijbf_ju# q_ldbo# hibkZgbc
wfhpbhgZevgh]h# khklhygby# ]_jh_\=# m`Zk# :\jZfZ# +;ul148=45,/# ml_r_gb_# BkZZdZ# +;ul157=9:,/
jZ^hklgh_# i_gb_# b# lZgpu# `_gsbg# +4PZj14;=9,1# LZdb_# ihjlj_lu# \klj_qZxlky# j_^dh/# ihwlhfm# hgb
h[uqgh#hljZ`Zxl#wfhpbhgZevgh#hdjZr_ggu_#gZ[ex^_gby#Z\lhjZ1
<h0\lhjuo/#keh\Z#i_jkhgZ`Z#lZd`_#kh^_j`Zl#wfhpbhgZevgmx#hdjZkdm1#Dh]^Z#KZjZ#ih^kemrZeZ/

dZd#ljb#kljZggbdZ#ihh[_sZeb/#qlh#m#g__#[m^_l#j_[_ghd/#hgZ#aZkf_yeZkv/#kdZaZ\#k_[_=#©Fg_#eb/#dh]^Z
y#khklZjbeZkv/#bf_lv#kb_#ml_r_gb_"#B#]hkih^bg#fhc#klZjª#+;ul14;=45,1#Fhbk_c#hibku\Z_l#bjhgbx#\
__#keh\Zo/#qlh[u#ihdZaZlv/#qlh#h[_lh\Zgb_#dZaZehkv#kh\_jr_ggh#g_\hafh`guf1#Wlbf#hg#ih^q_jdgme
;h`vx#[eZ]h^Zlv#\#hlghr_gbb#KZju/#b#qm^_kgh_#jh`^_gb_#BkZZdZ1
<0lj_lvbo/#\g_rgb_#^_ckl\by#bgh]^Z#hljZ`Zxl#wfhpbhgZevgmx#klhjhgm#kh[ulby1#<#;ul14:=4±5

;h]#h[jZlbeky# d#:\jZfm/# ]h\hjy=# ©Oh^b#ij_^h#Fghx#b#[m^v#g_ihjhq_gª1#<#hl\_l# ©iZe#:\jZf#gZ
ebp_#k\h_ª1#Hg#g_#\hajZ`Ze>#hg#ijhklh#iZe#\#kfbj_gbb1#Fhbk_c#khh[sbe#h#lZdhc#j_Zdpbb/#qlh[u
qblZl_eb#m\b^_eb#wfhpbhgZevgmx#kbem#im]Zxs_]h/#m[_`^Zxs_]h#b#kfbjyxs_]h#jZa]h\hjZ#k#;h]hf1
<0q_l\_jluo/# wfhpbhgZevgu_# ijhy\e_gby# i_jkhgZ`_c# qZklh# [ueb# gZklhevdh# _kl_kl\_ggu# b

hq_\b^gu/#qlh#\_lohaZ\_lgu_#ibkZl_eb#g_#\b^_eb#hkh[hc#g_h[oh^bfhklb#hl^_evgh#khh[sZlv#h#gbo1
Wlb# wfhpbb# ^he`gu# aZf_qZlvky# qblZl_eyfb/# [eZ]h^Zjy# khi_j_`b\Zxs_fm# ql_gbx1# >jm]bfb
keh\Zfb/#m#qblZl_e_c#^he`_g#ihy\eylvky#\hijhk=#©Qlh#y#qm\kl\h\Ze#[u/#ihiZ\#\#lZdmx#kblmZpbx"ª
<h#fgh]bo#kemqZyo#qblZl_eb#[_a#hkh[h]h#ljm^Z#hij_^_eyxl#wfhpbhgZevgmx#hp_gdm#kh[ulbc1
GZijbf_j/# dh]^Z# ;h]# ijba\Ze# :\jZZfZ# ijbg_klb# \# `_jl\m# BkZZdZ/# gZf# g_ljm^gh# ihgylv# _]h

jZaju\Zxsmx# k_j^p_# j_Zdpbx/# ohly# l_dkl# h# _]h# qm\kl\Zo# gbq_]h# dhgdj_lgh]h# g_# ]h\hjbl1# ;h]
ih\_e_e#:\jZZfm=#©<havfb#kugZ#l\h_]h/#_^bgkl\_ggh]h#l\h_]h«ª#+;ul155=5,1#Wlh#k\b^_l_evkl\m_l#h
lhf/#qlh#BkZZd#[ue#hq_gv#^hjh]#:\jZZfm1#Khi_j_`b\Zxs__#ql_gb_#^Z_l#gZf#\hafh`ghklv#ihgylv
qm\kl\Z/#dhlhju_#gZihegyeb#:\jZZfZ1
Dh]^Z#fu# qblZ_f/# qlh# kugh\vy#Beby# ©g_# agZeb#=hkih^Zª# +4PZj15=45,/#gZf#g_#gm`gh# hl^_evgh

jZkkdZau\Zlv# h[# bo# \a]ey^Zo# gZ# `bagv/# qlh[u# ihgylv# khklhygb_# bo# ^mr1# G_agZgb_# ;h]Z# \k_]^Z
ih^jZamf_\Z_l# h`_klhq_gb_/# [_ajZaebqb_/# b# ^Z`_# ij_aj_gb_# d# ;h]m1# GZ# hkgh\Zgbb# ^jm]bo# f_kl
IbkZgby#b#hiulZ#k\h_c#kh[kl\_gghc#`bagb#fu#agZ_f/#qlh#wlb#qm\kl\Z#[ueb#\#kugh\vyo#Beby1
;eZ]h^Zjy#khi_j_`b\Zxs_fm#ql_gbx/#i_j\u_#qblZl_eb#fh]eb#i_j_ghkblv#k_[y#\#kblmZpbx#lhc

beb#bghc#bklhjbb#b#hsmsZlv#jZ^hklv#b#kdhj[v/#\_ebdhe_ib_#b#m`Zk#kh[ulbc#ijhreh]h1

Ijhy\e_gby# ;h`vbo# wfhpbc1# <_lohaZ\_lgu_# ibkZl_eb# lZd`_# m^_eyeb# \gbfZgb_# hibkZgbx
wfhpbhgZevghc#hp_gdb#ihklmidh\#]_jh_\#b#kh[ulbc#k#lhqdb#aj_gby#;h]Z1#;h`bc#km^#_klv#djbl_jbc
bklbgghc#hp_gdb#\#hlebqb_#hl#q_eh\_q_kdh]h#km`^_gby1
<h0i_j\uo/# ibkZl_eb# qZklh# hibku\Zxl# j_Zdpbx#;h]Z# gZ# hij_^_e_ggu_# kh[ulby# beb# ihklmidb

]_jh_\1#GZijbf_j/#dh]^Z#Z\lhj#dgb]b#PZjkl\#mihfbgZ_l#h#\_jhehfguo#^_eZo#KhehfhgZ/#hg#]h\hjbl=
©B#jZa]g_\Zeky#=hkih^v#gZ#KhehfhgZ# aZ# lh/#qlh#hg#mdehgbe# k_j^p_# k\h_#hl#=hkih^Zª# +6PZj144=<,1
LZdZy#bgnhjfZpby#kem`bl#qblZl_eyf#djbl_jb_f#^ey#hij_^_e_gby#bo#kh[kl\_gghc#hp_gdb1
<h0\lhjuo/#;h`vb#keh\Z#jZkdju\Zxl#?]h#hlghr_gb_#d#kh[ulbyf#beb#ihklmidZf# ]_jh_\1#<#^gb

Ghy#;h]# kdZaZe=# ©Y#jZkdZyeky/#qlh# kha^Ze#boª# +;ul19=:,1#Wlb# keh\Z#hljZ`Zxl#;h`v_#hlghr_gb_# d
q_eh\_q_kl\m#\#l_#^gb1#Ex^b#klZeb#gZklhevdh#jZa\jZs_ggufb/#qlh#;h]#ih`Ze_e#h#lhf/#qlh#kha^Ze
bo1
<0lj_lvbo/# qZklh# \_lohaZ\_lgu_# ibkZl_eb# ih^jZamf_\Zxl/# qlh# ;h]# j_Z]bjm_l# wfhpbhgZevgh1#<

lZdbo#kemqZyo#bf#g_#h[yaZl_evgh#hibku\Zlv/#qlh#;h]#qm\kl\m_l1#Dhgl_dkl#b#ebqguc#hiul#qblZl_e_c
^_eZxl#?]h#wfhpbhgZevgmx#j_Zdpbx#hq_\b^ghc1#Dh]^Z#;h]#iheh`be#K\hc#>mo#gZ#>Z\b^Z#b#m^Zebe
?]h#hl#KZmeZ#+4PZj149=46±47,/#\#wlhf#[ueh#\ujZ`_gh#;h`v_#h^h[j_gb_#h^gh]h#b#hkm`^_gb_#^jm]h]h1
LZd`_# b# Z\lhj#PZjkl\# khh[sZ_l/# qlh# ©]j_o# fheh^uo# ex^_c# [ue# \_kvfZ# \_ebd# i_j_^# =hkih^hfª
+4PZj15=4:,1#Hg#g_#hibkZe#dhgdj_lgh#keh\Z#beb#qm\kl\Z#;h]Z1#L_f#g_#f_g__/#qblZl_eb#fh]eb#e_]dh
ij_^klZ\blv#;h`vx#j_Zdpbx#gZ#]j_o#²#]j_o#\uau\Ze#?]h#]g_\1
Bkke_^my#Z\lhjkdb_#gZ[ex^_gby#kh[ulbc#ijhreh]h/#fu#^he`gu#mqblu\Zlv#g_#lhevdh#nZdlu#beb

\hijhku#gjZ\kl\_gghklb1#<#k\hbo#bklhjbyo#\_lohaZ\_lgu_#ibkZl_eb#khh[sZxl#h#qm\kl\Zo#ex^_c#b
;h]Z/#qlh[u#h`b\blv#i_j_^#qblZl_eyfb#bklhjbx#b#\ujZablv#k\h_#hlghr_gb_#d#g_c1



Ij_^\b^_gby
M# f_gy# [ueh# fgh]h# mqbl_e_c# bklhjbb/# gh# h^bg# ba# gbo# fg_# aZihfgbeky# k\h_c# mgbdZevghc

kihkh[ghklvx#k\yau\Zlv#kh[ulby#ijhreh]h#k#kh\j_f_gghc#`bagvx1#Hg#g_#ijhklh#ij_ih^Z\Ze#gZf
^Zlu/#bf_gZ#b#kh[ulby1#Hg#qZklh#jZkkdZau\Ze#gZf#h#lhf/#dZd#bklhjby#ij_^m]Z^u\ZeZ#ijh[e_fu/#k
dhlhjufb# fu# klZedb\Z_fky# \# gZrb# ^gb1# ;eZ]h^Zjy# mklZgh\e_gbx# lZdbo# k\ya_c# ijhreh]h# k
[m^msbf/#mqbl_ev#gZ#\kx#`bagv#ijb\be#fg_#ex[h\v#d#bklhjbb1
<_lohaZ\_lgu_#ibkZl_eb#[ueb#ij_djZkgufb#mqbl_eyfb#bklhjbb1#Hgb#baeZ]Zeb#k\hb#gZ[ex^_gby

kh[ulbc# ijhreh]h# b# \# lh# `_# \j_fy# ^_j`Zeb# \# ihe_# aj_gby# ijh[e_fu# kh\j_f_gghklb1
Ke_^h\Zl_evgh/#hibku\Zy#bklhjbx/#Z\lhju#<_loh]h#AZ\_lZ#ij_^\b^_eb#\hijhku/#dhlhju_#\hagbdgml
m#bo#qblZl_e_c1
Qlh[u#ba[_`Zlv#imlZgbpu/#fu#ih]h\hjbf#h#lj_o#hkgh\guo#\b^Zo#ij_^\b^_gby1#<_lohaZ\_lgu_

ibkZl_eb#hibku\Zeb#ijhreh_#lZd/#qlh[u#ml\_j^blv#bklhjbq_kdb_#dhjgb#j_eb]bhaguo#m[_`^_gbc#b
h[uqZ_\1#Bo#bklhjbb#kem`beb#fh^_eyfb/#dhlhjuf#qblZl_eb#^he`gu#[ueb#ih^jZ`Zlv#beb#ba[_]Zlv
bo1#Wlb#ih\_kl\h\Zgby#h#ijhrehf#nhjfbjh\Zeb#fgh]b_#Zki_dlu#`bagb#bo#qblZl_e_c#+kf1#jbk1#7;,1
Wlb# nhjfu# ij_^\b^_gby# g_# y\eyxlky# \aZbfhbkdexqZxsbfb># [hevrbgkl\h# \_lohaZ\_lguo

bklhjbc# kh^_j`bl# kf_rZggu_# \ZjbZglu# ij_^\b^_gby1# Hij_^_eb\# iZjZee_eb# f_`^m# bklhjb_c# b
kh\j_f_gghklvx/#fu#kfh`_f#agZqbl_evgh#]em[`_#ihgylv#agZq_gb_#wlbo#bklhjbc#^ey#gZk1

Ml\_j`^_gb_
Fu# qZklh# bkihevam_f# bklhjbq_kdb_#nZdlu/# qlh[u# ih^l\_j^blv# beb# h[tykgblv/# ihq_fm# `bagv

klZeZ#lZdhc/#dZdhc#hgZ#_klv#k_]h^gy1#Dh]^Z#dlh0lh#kijZrb\Z_l/#ihq_fm#fu#ihiZeb#\#hij_^_e_ggu_
h[klhyl_evkl\/#fu#qZklh#bs_f#bo#ijbqbgu#\#ijhrehf1
©IZiZ/²#kijZrb\Z_l#iylbe_lgyy#^_\hqdZ/²#ihq_fm#gZ#Zf_jbdZgkdhf#neZ]_#ljbgZ^pZlv#ihehk"

Ih0fh_fm/#hg#[ue#[u#djZkb\__/#_keb#[u#bo#[ueh#[hevr_ª1
©Wlb#ihehku#gZ#neZ]_#hagZqZxl#kh[ulby/#dhlhju_#kemqbebkv#^Z\gh/²#h[tykgy_l#hl_p1#²#Dh]^Z

gZrZ#kljZgZ#lhevdh#h[jZah\ZeZkv/#m#gZk#[ueh#lhevdh#ljbgZ^pZlv#dhehgbc1#Wlb#dhehgbb#gZau\Zebkv
Kh_^bg_ggufb#RlZlZfb1# Ihwlhfm# gZ# gZr_f# neZ]_# ljbgZ^pZlv# ihehk/# dhlhju_# kbf\hebabjmxl
ljbgZ^pZlv#i_j\uo#dhehgbcª1
Hl_p#ihdZaZe#k\h_c#fZe_gvdhc#^hq_jb#ijbf_j#lh]h/#dZd#bklhjby#hij_^_ebeZ#gZklhys__1#Lh/#qlh

ijhbkoh^bl#k_]h^gy/#aZ\bkbl#hl#lh]h/#qlh#kemqbehkv#fgh]h#e_l#gZaZ^1
LZdbf#`_#h[jZahf/#\_lohaZ\_lgu_#Z\lhju#qZklh#ij_^m]Z^u\Zxl#h[jZa#`bagb#bo#qblZl_e_c1#Hgb

khh[sZxl# h# ijhrehf/# qlh[u# mdZaZlv/# dZd# mklZgh\bebkv# l_# beb# bgu_# h[uqZb/# k# dhlhjufb
klZedb\Zxlky#bo#qblZl_eb1#M#\_lohaZ\_lguo#qblZl_e_c#[ueb#lZdb_#`_#\hijhku/#dZd#b#m#gZk1#©Ihq_fm
fu#`b\_f#bf_ggh# lZd"ª# ©Ihq_fm#fu# ^he`gu# kh[ex^Zlv# hij_^_e_ggu_# ljZ^bpbb"ª# ©Ihq_fm#fu
\_jbf#\#lh/#\h#qlh#fu#\_jbf"ª#<_lohaZ\_lgu_#bklhjbb#qZklh#^Zxl#hl\_lu#gZ#wlb#\hijhku/#mdZau\Zy
gZ#bo#bklhjbq_kdb_#dhjgb1

<lhjhkl_i_ggu_# Zki_dlu1# QZklh# g_agZqbl_evgu_# Zki_dlu# bklhjbc# jZatykgyxl# l_# beb# bgu_
h[uqZb1#GZijbf_j/#dh]^Z#Fhbk_c#hibku\Z_l#j_Zdpbx#:^ZfZ#gZ#ihy\e_gb_#?\u/#hg#dhff_glbjm_l=
©Ihlhfm#hklZ\bl#q_eh\_d#hlpZ#k\h_]h#b#fZlv#k\hx/#b#ijbe_iblky#d#`_g_#k\h_c>#b#[m^ml#h^gZ#iehlvª
+;ul15=57,1#:\lhjkdbc#dhff_glZjbc#Fhbk_y#mdZau\Z_l#gZ#lh/#qlh#kh\j_f_gguc#h[uqZc#[jZdZ#bf__l
k\h_#gZqZeh#\#khxa_#:^ZfZ#b#?\u1#Wlhl#klbo#g_#hljZ`Z_l#p_gljZevghc#fukeb#bklhjbb1#Hg/#kdhj__/
khkj_^hlZqb\Z_lky#gZ#lhf/#dZd#qm^_kgh#;h]#khl\hjbe#:^ZfZ#b#ihjmqbe#_fm#\ha^_eu\Zlv#kZ^#\#?^_f_1
Gh#Fhbk_c# \hkihevah\Zeky# \hafh`ghklvx# k^_eZlv# g_[hevrh_# hlklmie_gb_/# b# h[tykgblv/# qlh# wlh
kh[ulb_#gZ\_qgh#ihklZ\beh#[jZd#\#p_glj#khpbZevghc#kljmdlmju#q_eh\_q_kl\Z1
<#jZkkdZa_#h#[hjv[_#BZdh\Z#\#I_gmwe_# +;ul165=55±65,#Fhbk_c/#ij_`^_#\k_]h/#khkj_^hlZqb\Zeky

gZ# i_j_f_g_/# dhlhjZy# ijhbahreZ# \# `bagb# BZdh\Z/# dh]^Z# hg# ]hlh\beky# d# \klj_q_# k# BkZ\hf1# <
dhgl_dkl_#wlhc#p_gljZevghc#fukeb#hg#lZd`_#mihfygme/#qlh#[_^jh#BZdh\Z#[ueh#ih\j_`^_gh1#M\b^_\
\hafh`ghklv#h[tykgblv#kh\j_f_gguc#_fm#h[uqZc/#Fhbk_c#aZl_f#dhff_glbjm_l=#©Ihk_fm#b#^hgug_
kugu#BajZbe_\u#g_#_^yl#`beu/#dhlhjZy#gZ#khklZ\_#[_^jZ/#ihlhfm#qlh#;hjh\rbcky#dhkgmeky#`beu
gZ#khklZ\_#[_^jZ#BZdh\Zª#+kl1#65,1

P_gljZevgu_# Zki_dlu1# GZf_j_gb_# jZatykgblv# bklhjbq_kdb_# dhjgb# lh]h# beb# bgh]h# h[uqZy
fh`_l# lZd`_# [ulv# p_gljZevguf# \# jZkkdZa_1# <# g_dhlhjuo# bklhjbyo# hibkZgb_# ijhbkoh`^_gby



y\ey_lky# g_# hlklmie_gb_f# b# g_# ihke_keh\b_f/# Z# b]jZ_l# i_j\hkl_i_ggmx# jhev/# dZd/# gZijbf_j/
h[km`^_gb_# ijZa^gbdZ#Imjbf# \# dgb]_#?knbjv# +<=4;±65,1# L_dkl# hibku\Z_l/# dZd# gZjh^# ijZa^gh\Ze
;h`v_#ba[Z\e_gb_#b#hldjulh#ijbau\Z_l#ijZa^gh\Zlv#Imjbf#\k_]^Z1#LZdh_#kh[ulb_#ljm^gh#gZa\Zlv
g_agZqbl_evguf# hlklmie_gb_f1# H^ghc# ba# p_e_c# Z\lhjZ# [ueh# `_eZgb_# ml\_j^blv# kh[ex^_gb_
ijZa^gbdZ#Imjbf1
QZklh#lZdZy#ml\_j`^ZxsZy#nmgdpby#\_lohaZ\_lguo#bklhjbc#\b^gZ#g_q_ldh1#:\lhj#iheZ]Zeky#gZ

lh/# qlh# qblZl_eb# kZfb# m\b^yl# k\yav# f_`^m# ijhreuf# b# gZklhysbf1# GZijbf_j/# \h# 5PZj1:=4±4:
ibkZl_ev#khh[sZ_l/#dZd#GZnZg#ijh\ha]eZkbe#;h`v_#h[_lh\Zgb_#h# lhf/#qlh#ihlhfdb#>Z\b^Z#\k_]^Z
[m^ml#ijZ\blv#BajZbe_f1#Ijhjhd#kdZaZe/#qlh#gZdZaZgb_#iZ^_l#gZ#l_o#kugh\/#dhlhju_#[m^ml#gZc^_gu
g_\_jgufb/#gh#;h]#gbdh]^Z#g_#hlgbf_l#K\h_c#ex[\b#hl#>Z\b^Z/#dZd#Hg#hlgye#hl#KZmeZ#+5PZj1:=48,1
DZdh_# hlghr_gb_# bf_eh# wlh# kh[ulb_# d# i_j\uf# qblZl_eyf"# DZdh_# \ebygb_# hgh# bf_eh# gZ
kh\j_f_ggbdh\"#Wlh#h[_lh\Zgb_#ml\_j`^Zeh#ebgbx#>Z\b^Z/#h[tykgyy#bklhjbq_kdh_#ijhbkoh`^_gb_
ihklhygkl\Z#^bgZklbb#>Z\b^Z1#DZdh_#ijZ\h#kb^_lv#gZ#ij_klhe_#bf_eb#kugu#>Z\b^Z#\#^gb#i_j\uo
qblZl_e_c"# Hl\_l# ^Zg# \h# 5PZj1:=4±4:=# ;h]# ihh[_sZe/# qlh# ^hf# >Z\b^Z# [m^_l# ijZ\blv# BajZbe_f
\h\_db1#Wlhl#bklhjbq_kdbc#nZdl#ml\_j`^Ze#kh\j_f_ggu_#h[uqZb#b#h[yaZl_evkl\Z1
LZd# beb# bgZq_/# dZ`^Zy# \_lohaZ\_lgZy# bklhjby# bf_eZ# dZdh_0lh# bklhjbq_kdh_# h[hkgh\Zgb_

mkljhckl\Z#lh]h#fbjZ/#\#dhlhjhf#iha`_#`beb#qblZl_eb1#Ihq_fm#gZjh^#BajZbey#^he`_g#ihdehgylvky
_^bghfm#;h]m#dZd#L\hjpm"#Ihq_fm#hg#^mfZ_l/#qlh#OZgZZgkdZy#a_fey#ijbgZ^e_`bl#_fm"#Ihq_fm#hg
^he`_g# klj_fblvky# d# ]Zjfhgbb"# Fhbk_c# hl\_qZ_l# gZ# wlb# \hijhku/# ij_^hklZ\eyy# \gbfZgbx
qblZl_e_c# bklhdb# lZdbo# m[_`^_gbc# \# dgb]_# ;ulby1# Ihq_fm# BajZbevlyg_# ^he`gu# ke_^h\Zlv# aZ
Fhbk__f"#Ihq_fm#hgb#^he`gu#ih^qbgylvky#khpbZevghfm#ihjy^dm/#mklZ\e_gghfm#Fhbk__f"#AZq_f
ihdehgylvky# \# kdbgbb#Fhbk_y"#Dgb]Z#Bkoh^# ^Z_l# bklhjbq_kdmx# hkgh\m# wlbo# aZdhgh\1# LZdbf#`_
h[jZahf/#dZ`^Zy#dgb]Z#<_loh]h#AZ\_lZ#mklZgZ\eb\ZeZ#hij_^_e_ggu_#bklhjbq_kdb_#dhjgb#lh]h/#k#q_f
klZedb\Zebkv#\ihke_^kl\bb#qblZl_eb1
Qlh[u#m\b^_lv#ml\_j`^Zxsmx#jhev#l_dklZ/#fu#fh`_f#aZ^Zlv#g_kdhevdh#mlhqgyxsbo#\hijhkh\1

DZdhc#pbde#hij_^_eye#kh[ulby#lhc#beb#bghc#bklhjbb"#DZd#wlhl#pbde#\ebye#gZ#qblZl_e_c"#DZdbf
h[jZahf# bklhjbq_kdb_# ihykg_gby# ihfh]Zeb# qblZl_eyf# ijZ\bevgh# j_Z]bjh\Zlv# gZ# kblmZpbx/
keh`b\rmxky#\#bo#^gb"#AZ^Z\Zy#ih^h[gu_#\hijhku/#fu#\b^bf/#qlh#\_lohaZ\_lgu_#ibkZl_eb#qZklh
mdZau\Zxl#gZ#bklhjbq_kdb_#dhjgb/#qlh[u#ihfhqv#qblZl_eyf#ijZ\bevgh#jZah[jZlvky#k#l_f/#k#q_f#hgb
klZedb\Zebkv#\#k\h_c#`bagb1

Fh^_eb
<lhjuf#kihkh[hf/#dhlhjuf#fu#fh`_f#jmdh\h^kl\h\Zlvky/#qlh[u#m\b^_lv#mf_klghklv#bamq_gby

\_lohaZ\_lguo# bklhjbc# \# gZrb# ^gb/# y\ey_lky# bkke_^h\Zgb_# fh^_e_c#²# ijbf_jh\# ba# ijhreh]h/
dhlhju_#hij_^_eyxl#gZrm#ihabpbx1
©Gh/#fZfZ/²#\hajZ`Z_l#>`hggb/²#aZq_f#fg_#mqblvky"#Wlh#g_\Z`ghª1
©JZa\_#lu#g_#ihfgbrv#bklhjbx#h[#:\jZZf_#Ebgdhevg_"#²#kijZrb\Z_l#_]h#fZfZ1#²#Hg#mk_j^gh

ljm^beky#p_euc#^_gv/#Z#dh]^Z#gZklmiZe#\_q_j/#hg#kZ^beky#i_j_^#dZfbghf#b#mqbeky/#ihdZ#g_#aZkuiZe1
Lu#^mfZ_rv/#hg#klZe#[u#ij_ab^_glhf/#_keb#[u#g_#mqbeky"ª
Hq_\b^gh/#fZfZ#>`hggb#kkueZ_lky#gZ#bklhjbx/#qlh[u#jZatykgblv#aeh[h^g_\guc#\hijhk1#DZdbf

h[jZahf#hgZ#k\yaZeZ#ijhreh_#k#gZklhysbf"#Klj_fe_gb_#EbgdhevgZ#d#mq_[_#g_#hij_^_ebeh#gbdZdhc
aZdhghf_jghklb#\k_h[s_]h#ih]jm`_gby#\#gZmdm1#Hgh#g_#ihkem`beh#ijbqbghc#lh]h/#qlh#>`hggb#[ue
h[yaZg#mqblvky1#L_f#g_#f_g__/#fZfZ#>`hggb#kkueZ_lky#gZ#hiul#EbgdhevgZ#dZd#gZ#fh^_ev1#=ey^y#gZ
ijbf_j#EbgdhevgZ/#>`hggb#l_i_jv#fh]#m\b^_lv/#gZkdhevdh#\Z`gZ#^ey#g_]h#mq_[Z1

<lhjhkl_i_ggu_# Zki_dlu1# Hq_gv# qZklh# \_lohaZ\_lgu_# ibkZl_eb/# mqblu\Zy# aeh[h^g_\gu_
gm`^u#kh\j_f_ggbdh\/#ij_^hklZ\eyeb#bf#ijbf_ju#ba#ijhreh]h/#qlh[u#gZclb#imlb#j_r_gby#fgh]bo
ijh[e_f1#H^gb#ba#wlbo#ijbf_jh\#kem`beb#^ey#ih^jZ`Zgby>#^jm]b_#±#^ey#ij_^hkl_j_`_gby1#Bgh]^Z
lZdZy#\aZbfhk\yav#[ueZ#g_agZqbl_evghc1#G_kfhljy#gZ#lh/#qlh#g_dhlhju_#wibah^u#beb#jZa^_eu#dgb]b
kh^_j`Zl# iheh`bl_evguc# beb# hljbpZl_evguc# ijbf_ju/# Z\lhj# lZd`_# ij_^eZ]Z_l# qblZl_eyf
hij_^_e_ggu_#h[jZapu1
GZijbf_j/#bklhjby#h[#ba]gZgbb#:^ZfZ#b#?\u#ba#kZ^Z#+;ul15=7±6=57,#jZkdju\Z_l#kmlv#ijh[e_fu/

ihq_fm# q_eh\_d/# kha^Zgguc# ih# h[jZam# b# ih^h[bx# ;h`bx/# kljZ^Z_l# b# h[j_q_g# gZ# ls_lguc# ljm^1
=j_ohiZ^_gb_# gZrbo# ijZjh^bl_e_c# \\_j]eh# q_eh\_q_kl\h# \# ]j_o# b# kf_jlv1#Fhbk_c# gZibkZe# wlm
bklhjbx/#qlh[u#h[tykgblv#ijbqbgm#kljZ^Zgbc#b#]hjy#gZ#a_fe_1



Ijbf_j#:^ZfZ#b#?\u#kem`bl#ij_^hkl_j_`_gb_f#qblZl_eyf1#Ihq_fm#qblZl_eb#^he`gu#[ebadh#d
k_j^pm#ijbgbfZlv#aZih\_^b#;h`vb"#Ihq_fm#ihkemrZgb_#AZdhgm#lZd#\Z`gh"#Hl\_l#\b^_g#gZ#ijbf_j_
:^ZfZ#b#?\u1#Dh]^Z#i_j\u_#ex^b#gZjmrbeb#aZij_l#;h`bc/#ihke_^kl\by#[ueb#kmjh\ufb1#Wlh#bf__l
hlghr_gb_#b#d#qblZl_eyf/#gZjmrZxsbf#;h`vb#lj_[h\Zgby1
:\lhj#dgb]#PZjkl\#lZd`_#ibkZe#h#pZjkl\h\Zgbb#FZgZkkbb#k#lhc#hkgh\ghc#p_evx/#qlh[u#ihdZaZlv

bklhjbq_kdb_# ijbqbgu# i_j_k_e_gby# +7PZj154=4±4;,1# =j_ob# FZgZkkbb# [ueb# ihke_^g_c# dZie_c# \
j_r_gbb#km^v[u#Bm^_b1#DZd#kdZaZe#ijhjhd/#;h]# kh[bjZeky#gZ\_klb#©lZdh_# aeh#gZ#B_jmkZebf#b#gZ
Bm^m/#h#dhlhjhf#dlh#mkeurbl/#aZa\_gbl#\#h[hbo#mrZo#m#lh]hª#+54=45,1#Gh#^ey#`bagb#qblZl_e_c#_]h
jZkkdZa# [ue# ihmqbl_e_g# g_# lhevdh# \# wlhf1#@bagv#FZgZkkbb# kem`beZ# g_]Zlb\guf# ijbf_jhf# ^ey
ba]gZggbdh\1# Lhevdh# ba[_]Zy# \_jhehfkl\Z# b# [mglZjkl\Z# FZgZkkbb/# hgb# fh]eb# gZ^_ylvky# gZ
\hafh`gh_#\ha\jZs_gb_#ba#ie_gZ1

P_gljZevgu_#Zki_dlu1#AZqZklmx#ijbf_ju#[ueb#hkgh\ghc# aZ^Zq_c#ih\_kl\h\Zgby1#G_dhlhju_
bklhjbb#kh^_j`Zl#ijbf_ju/#k\yau\Zxsb_#ijhreh_#k#gZklhysbf1#<#i_j\uo#]eZ\Zo#dgb]b#>ZgbbeZ
fu#\b^bf#fheh^uo#bajZbevlyg/#bf_xsbo#h[jZaph\mx#\_jm1#Hgb#g_#^_eZxl#gbq_]h#g_ijZ\bevgh]h>
hgb# \_jgh# kem`Zl# <Z\behgkdhfm# pZjkl\m# b# dj_idh# ^_j`Zlky# k\h_]h# ihk\ys_gby# ;h]m# BajZbey1
Bklhjby# h# K_^jZo_/# FbkZo_# b# :\^_gZ]h# +>Zg16=4±63,# ij_^klZ\ey_l# wlbo# xghr_c# dZd# ijbf_j
[eZ]hq_klb\hc#`bagb#\#ba]gZgbb1#Hgb#ihklmiZeb#ih#\_j_/#g_kfhljy#gZ#y\gmx#m]jham#bo#`bagb/#b#wlh
klZeh#ijbf_jhf#[eZ]hq_klby/#dhlhjh_#h`b^Z_lky#hl#\k_o/#`b\msbo#\g_#kljZgu#<Z\behgkdhc1#DZdZy
gZ]jZ^Z# bo# ij_^Zgghklb"# ;h]# [eZ]hkeh\ey_l# bo/# b# ijhkeZ\ey_lky# KZf1# K\yav# wlhc# bklhjbb# k
qblZl_eyfb# hq_\b^gZ1#Qlh# gm`gh# ^_eZlv/# dh]^Z# ijboh^bl# bkdmr_gb_# ihdehgylvky# ^jm]bf# [h]Zf"
DZdbf#h[jZahf#hgb#fh]eb# kem`blv#qm`_a_fghc# \eZklb/#gh#ijb# wlhf# khojZgylv#ij_^Zgghklv#;h]m
BajZbey"#:\lhj#dgb]b#>ZgbbeZ#hl\_qZ_l#gZ#wlb#\hijhku#gZ#ijbf_j_#wlbo#lj_o#q_eh\_d1
Bklhjby#h#ahehlhf#l_evp_# +Bko165=4±69=9,#kh^_j`bl#_s_#h^bg#ijbf_j1#Wlhl#wibah^#ihy\ey_lky

ihke_# lh]h/#dZd#;h]#^Ze#ih\_e_gb_#gZ# ]hj_#KbgZc#h#ihdehg_gbb#\# kdbgbb/#gh#^h# lh]h/# dZd# dhe_gZ
BajZbe_\u# gZqZeb# \uihegylv# wlh# ih\_e_gb_1# Fhbk_c# \klZ\be# wlm# bklhjbx/# qlh[u# hibkZlv
hkm`^_gb_# ;h]hf# g_q_klb\h]h# ihdehg_gby# BajZbey1# DZdh_# hlghr_gb_# bf_e# wlhl# jZkkdZa# d
qblZl_eyf# dgb]#Fhbk_y"# <# q_f# hg# ij_^\b^_e# kblmZpbx"#Fhbk_c# ijb\_e# wlm# bklhjbx# k# p_evx
ihdZaZlv# qblZl_eyf/# qlh# ijhbkoh^bl# k# l_fb/# dlh# ij_g_[j_]Z_l# ihklZgh\e_gbyfb# aZdhgZ1# ?keb
qblZl_eb#hl\_jgmlky#hl#qbklhlu#mklZgh\e_ggh]h#;h]hf#ihdehg_gby/# wlh#\ha[m^bl#;h`bc# ]g_\# lZd
`_/#dZd#b#m#ih^gh`by#KbgZy1
Ij_^\b^_gb_# q_j_a# ij_^hklZ\e_gb_# fh^_e_c# lZd`_# jZkijhkljZgy_lky# gZ# [hevrb_# jZa^_eu# b

p_eu_# dgb]b1# B^_Zebklbq_kdh_# ij_^klZ\e_gb_# e_lhibkp_f# >Z\b^Z# b# KhehfhgZ# [ueh
\^hogh\eyxsbf# ijbf_jhf# ^ey# \_jgm\r_]hky# ba# ie_gZ# gZjh^Z1# Ihklmihd# ?knbjv# gZmqbe
BajZbevlyg#kem`blv#bgl_j_kZf#k\h_]h#gZjh^Z/#^Z`_#gZoh^ykv#aZ#ij_^_eZfb#k\h_c#a_feb1
GZ# ijhly`_gbb# \k_]h#<_loh]h# AZ\_lZ# fu# gZoh^bf# bklhjbb/# dhlhju_# kh^_j`Zeb# ijbf_ju# ^ey

i_j\uo# qblZl_e_c1# G_kdhevdh# gZ[ex^_gbc# ihfh]Zxl# gZf# hij_^_eblv# wlm# k\yav1# <h0i_j\uo/
^_ckl\by# i_jkhgZ`Z# ijbg_keb# _fm# mki_o# beb# ihjZ`_gb_"# <h0\lhjuo/# ihoh`b# eb# ihklmidb
i_jkhgZ`Z#gZ#l_/#k#dhlhjufb#klZedb\Zxlky#qblZl_eb"#<0lj_lvbo/#dZdbo#j_amevlZlh\#fh]eb#h`b^Zlv
qblZl_eb/#ih^jZ`Zy# i_jkhgZ`m# beb# ba[_]Zy# _]h# ijbf_jZ"#K# ihfhsvx# wlbo# \hijhkh\#fu# kfh`_f
jZkkfhlj_lv#fh^_eb#\h#fgh]bo#\_lohaZ\_lguo#bklhjbyo1

Ij_^kdZaZgb_
©Bklhjby# ih\lhjy_lkyª# ]eZkbl# agZf_gblZy# njZaZ# bklhjbdh\1# G_kfhljy# gZ# lh/# qlh# g_dhlhju_

aZiZ^gu_# mq_gu_# kqblZxl# wlhl# aZdhg# [md\Zevguf/# h[uqgh# fu# ^mfZ_f/# qlh# bklhjby# ^\b`_lky# \
ebg_cghf#gZijZ\e_gbb1#H^gZdh#fu#agZ_f/#qlh#kh[ulby#\#gZrb#^gb#fh]ml#[ulv#m^b\bl_evgh#ihoh`b
gZ#kh[ulby#ijhreh]h1
<_lohaZ\_lgu_# ibkZl_eb# agZeb/# qlh# kh[ulby# ijhreh]h# BajZbey# ih\lhjylky1# Kh[ulby

ij_^u^msbo# i_jbh^h\# bklhjbb# qZklh# [ueb# ZgZeh]Zfb# kblmZpbc/# k# dhlhjufb# klZedb\Zebkv# bo
qblZl_eb1#Ihwlhfm#hgb#khklZ\eyeb#jZkkdZau#lZd/#qlh[u#ihdZaZlv/#dZd#gZklhys__#ih\lhjy_l#ijhreh_1
QblZy# \_lohaZ\_lgu_# bklhjbb# k# lZdhc# mklZgh\dhc/# qblZl_eb# \b^_eb# \# g_c# a_jdZevgh_# hljZ`_gb_
k\h_c#wihob1
Hkgh\guf# hlebqb_f# jZaguo# lbih\# bklhjbc# y\ey_lky# kl_i_gv# koh^kl\Z# f_`^m# ijhreuf# b

gZklhysbf1#Bklhjbb/#jZatykgyxsb_#bklhjbq_kdb_#dhjgb#k_]h^gyrgbo#ljZ^bpbc/#hkgh\u\Zxlky#gZ
g_kdhevdbo# koh^kl\Zo# b# gZau\Zxlky# bklhjbq_kdbfb1# Fh^_eb# ijh\h^yl# [he__# q_ldb_# iZjZee_eb



f_`^m#ijhreuf#b#`bagvx#qblZl_e_c/#gh#khhl\_lkl\b_#g_#h[yaZl_evgh#^he`gh#[ulv#\h#\k_f1#H^gZdh
ij_^kdZaZgby# kljhylky# gZ# l\_j^uo# ZgZeh]byo# f_`^m# bklhjb_c# b# `bagvx# qblZl_e_c># kh[ulby
baeZ]Zxlky#lZd/#qlh#hgb#[ebadh#gZihfbgZxl#qblZl_eyf#bo#kblmZpbx1
G_kfhljy#gZ#lh/#qlh#ij_^kdZaZgby#^_ckl\mxl#gZ#hkgh\_#ZgZeh]bc#f_`^m#ijhreuf#b#gZklhysbf/

\_lohaZ\_lgu_# ibkZl_eb# g_# \u^mfu\Zeb# b# g_# khqbgyeb# lZdbo# iZjZee_e_c># hgb# ijZ\^b\h
jZkkdZau\Zeb# h# nZdlZo1# Ke_^h\Zl_evgh/# lZdb_# ZgZeh]bb# gbdh]^Z# g_# [u\Zxl# kh\_jr_ggh
h^bgZdh\ufb1#Bklhjbb#fh]ml#lhevdh#\h#fgh]hf#ij_^mkfZljb\Zlv#kblmZpbx#qblZl_e_c/#gh#gbdh]^Z
g_#y\eyxlky#b^_glbqgufb#_c1

<lhjhkl_i_ggu_#Zki_dlu1#Bgh]^Z#g_agZqbl_evgu_#ij_^kdZaZgby#\b^gu#\#bklhjbyo/#dhlhju_/#ih
[hevr_c# qZklb/# ij_^hklZ\eyxl# fh^_ev# beb# jZatykgyxl# dZdh_0lh# bklhjbq_kdh_# gZqbgZgb_1
GZijbf_j/# ih\_kl\h\Zgb_# h# ;h`v_f# aZ\_l_# k# :\jZfhf# +;ul148=4±54,# ml\_j`^Z_l# hkgh\Zggmx# gZ
aZ\_l_#gZ^_`^m#BajZbey#ihemqblv#h[_lh\Zggmx#a_fex#²#OZgZZg1#QblZl_eb#Fhbk_y#fh]eb#h`b^Zlv
gZke_^h\Zgby# a_feb/# ihlhfm# qlh# ;h]# ih^l\_j^be# K\h_# h[_lh\Zgb_#:\jZfm# deyl\hc1#Gh# \f_kl_# k
wlbf/#Fhbk_c# ij_^kdZaZe# lh/# k# q_f# klhedgmlky# qblZl_eb1#<#;ul148=4:# ;h]# y\beky#:\jZfm# \# \b^_
©^ufZ# ba# i_qb# b# ieZf_gb# h]gyª1# Fhbk_c# hibkZe# wlhl# ajbl_evguc# h[jZa# ^ufZ# b# h]gy/# qlh[u
ihdZaZlv/#dZd#wlh#kh[ulb_#ba#`bagb#:\jZfZ#ij_^hij_^_ebeh#kh[ulby/#ijhbkoh^ysb_#k#bajZbevkdbf
gZjh^hf# \# ^gb#Fhbk_y1#IjhqblZ\# wlm# bklhjbx/# bajZbevlyg_# \gh\v# \b^_eb/# dZd# ;h]# y\beky# bf# \
klhei_# h[eZqghf# b# h]g_gghf1#Fhbk_c# ihdZaZe# qblZl_eyf/# qlh# ;h]/# dhlhjuc# ihh[_sZe# ijb\_klb
ihlhfdh\#:\jZfZ#\#h[_lh\Zggmx#a_fex/#l_i_jv#y\ey_lky#bf/#qlh[u#\_klb#bo#\#wlm#a_fex1

P_gljZevgu_# Zki_dlu1# Ij_^kdZaZgby# fh]ml# [ulv# hkgh\gufb# \# bklhjbyo1# GZijbf_j/
ih\_kl\h\Zgb_# e_lhibkpZ# h# pZjkl\h\Zgbb# FZgZkkbb# +5IZj166=4±53,# ij_^kdZau\Zeh# lh/# k# q_f
klhedgmlky#qblZl_eb1#FZgZkkby# \_kvfZ#fgh]h# ]j_rbe# ij_^#=hkih^hf#b# [ue#ba]gZg# \#<Z\behg1#<
<Z\behg_#hg#ihdZyeky#b#\haa\Ze#h#ihfhsb1#;h]#mkeurZe# _]h#ieZq#b# \_jgme# _]h# \#B_jmkZebf1#Ih
\ha\jZs_gbb#FZgZkkby#hqbklbe#ihdehg_gb_#BajZbey#b#hlkljhbe#B_jmkZebf1
Koh^kl\h# f_`^m# wlhc# ihke_^h\Zl_evghklvx# kh[ulbc# b# `bagvx# h[s_kl\Z/# \_jgm\r_]hky# ba

ie_gZ/# ihjZ`Zxl1# BajZbevlyg_# ]j_rbeb# ijhlb\# ;h]Z/# ihiZeb# \# <Z\behg/# \aukdZeb# ;h`v_c
[eZ]hkdehgghklb/# \_jgmebkv# \# a_fex# bajZbevkdmx/# \hkklZgh\beb# `_jl\_ggbdb# b# hlkljhbeb
B_jmkZebf1#Ihq_fm# Z\lhj#dgb]b#IZjZebihf_ghg#hibkZe#ijZ\e_gb_#FZgZkkbb#bf_ggh# lZd"#Qlh[u
ih^^_j`Zlv# k\hbo#qblZl_e_c# \#bo# ^_e_# \hkklZgh\e_gby1#Bo#ba]gZgb_#[ueh#;h`vbf#gZdZaZgb_f# aZ
]j_o># bo# ba[Z\e_gb_# [ueh# fbehklvx# ;h`v_c/# \ua\Zgghc# bo# ihdZygb_f1# ?keb# g_q_klb\uc# pZjv
FZgZkkby#\ujZabe#k\h_#ihdZygb_/#hlkljZb\Zy#]hjh^Z/#g_#^he`gu#eb#b#hgb#ihklmiblv#lZd#`_"
<# lhc# beb# bghc# kl_i_gb/# fgh]b_# bklhjbb# <_loh]h# AZ\_lZ# k\yau\Zeb# fbj# ijhreh]h# k# fbjhf

qblZl_e_c/#ij_^kdZau\Zy#dZdb_0lh#fhf_glu#bo#`bagb1#Hij_^_eylv#lZdb_#ij_^kdZau\Zxsb_#kh[ulby
ihfh]Zxl# g_dhlhju_# gZ[ex^_gby1# Khhl\_lkl\mxl# eb# we_f_glu# bklhjbb# l_f/# q_j_a# dhlhju_
ijhoh^beb# qblZl_eb# \# k\hb# ^gb"#DZdb_# k_jbb# ZgZeh]bc# \b^gu"#DZdbf# h[jZahf# kh[ulby# bklhjbb
ijhykgyxl#lh/#q_j_a#qlh#ijhreb#kZfb#qblZl_eb/#Z#lZd`_#bo#[m^msb_#h[yaZl_evkl\Z"
Hij_^_eyy# kihkh[u/# dhlhjufb# \_lohaZ\_lgu_# ibkZl_eb# h[tykgyeb# b# ml\_j`^Zeb# k_]h^gyrgb_

kh[ulby/# ij_^hklZ\eyeb# fh^_eb# ijZ\bevgh]h# b# g_ijZ\bevgh]h# ih\_^_gby/# ij_^kdZau\Zeb
`bag_ggu_# kblmZpbb# qblZl_e_c/# fu# kfh`_f# ]em[`_# ihgbfZlv# i_j\hgZqZevgh_# agZq_gb_
\_lohaZ\_lguo#bklhjbc1

Ijbf_g_gb_
Kj_^b#fhbo#agZdhfuo#_klv#mqbl_ey/#ij_ih^Zxsb_#\#\ukrbo#mq_[guo#aZ\_^_gbyo1#;hevrbgkl\h

ba#gbo#kh]eZkgu#k#l_f/#qlh#\#gZrb#^gb#klm^_glu#[hevr_#g_#`_eZxl#mqblvky#ijhklh#jZ^b# agZgbc1
Ijhn_kkhjZ#^he`gu#ihdZau\Zlv/#\#q_f# aZdexqZ_lky#ijZdlbq_kdZy#ihevaZ#ij_^f_lh\/#dhlhju_#hgb
ij_ih^Zxl1#Klm^_glu#nZdmevl_lh\# lhqguo# gZmd/# [bag_kZ/# ]mfZgblZjguo# gZmd# b# ^Z`_# [h]hkeh\by
ohlyl#agZlv/#dZd#bo#ij_^f_lu#ijbf_gbfu#\#`bagb1
Bgl_j_k#d#ijZdlbq_kdhc#`bagb#[ue#\k_]^Z1#<_lohaZ\_lgu_#ibkZl_eb#lZd`_#klZedb\Zebkv#k#wlbf

\hijhkhf1# Hgb# ibkZeb# g_# ijhklh# ^ey# lh]h/# qlh[u# hagZdhfblv# qblZl_e_c# k# ijhreuf/# gh# qlh[u
gZmqblv#bo/#dZd#ke_^m_l#`blv#\#bo#\j_fy1#<_lohaZ\_lgu_#bklhjbb#ba[ulhq_kl\mxl#l_f/#qlh#bo#fh]ml
ijbf_gylv#qblZl_eb#\#k\h_c#`bagb1
<_lohaZ\_lgu_# bklhjbb# bf_xl# ^ey# gZk# fgh`_kl\h# agZq_gbc/# dhlhju_# lZd`_# keh`gu# b

\aZbfhk\yaZgu/# gh# ^ey# ijhklhlu/# fu# ih]h\hjbf# h[# bo# lj_o# hkgh\guo# \b^Zo=# bgnhjfZlb\ghf/



mdZaZl_evghf# b# wfhpbhgZevghf1# DZdmx# bgnhjfZpbx# h# fbj_# ij_^hklZ\ey_l# bklhjby# qblZl_eyf"
DZdb_# gjZ\kl\_ggu_# h[jZapu# ij_^eZ]Z_l# bklhjby# ^ey# `bagb# qblZl_e_c"# DZdbf# h[jZahf# jZkkdZa
aZljZ]b\Z_l#qm\kl\Z#qblZl_e_c"#+kf1#jbk1#7<,

BgnhjfZlb\gh_#agZq_gb_
?keb# fu# g_# bf__f# ijZ\^b\hc# bgnhjfZpbb# h# gZr_f# fbj_/# ^ey# gZk# ijZdlbq_kdb# g_\hafh`gh

[eZ]hq_klb\h#`blv#i_j_^#;h]hf1#;_a#lhqguo#^Zgguo#fu#g_#fh`_f#^_eZlv#ijZ\bevguc#gjZ\kl\_gguc
\u[hj#beb#ijZ\bevgh#j_Z]bjh\Zlv#gZ# l_#beb#bgu_# kh[ulby1#<k_/#qlh#fu#^_eZ_f/# \#[hevrhc#f_j_
aZ\bkbl#hl#ijZ\bevghc#jZkklZgh\db#nZdlh\1
Wlh#ijZ\beh# hlghkbehkv# lZd`_#b# d#i_j\uf# qblZl_eyf# \_lohaZ\_lguo# bklhjbc1#KlZjZykv# \_klb

m]h^gmx# ;h]m# `bagv/# hgb# gm`^Zebkv# \# ^hklh\_jguo# nZdlZo# hdjm`Zxs_]h# bo# fbjZ1# =j_o# b
h]jZgbq_gghklv# lmfZgbeb# bo# mfu# lZd/# qlh# hgb# qZklh# g_ijZ\bevgh# bklhedh\u\Zeb# j_Zevghklv1
GZ^_ylvky#gZ#q_klgmx/#[eZ]hq_klb\mx#`bagv#i_j_^#;h]hf#hgb#fh]eb#lhevdh#lh]^Z/#dh]^Z#ihemqZeb
ih^ebggh_#agZgb_#h#k\h_f#\j_f_gb1#>ey#wlh]h#\_lohaZ\_lgu_#ibkZl_eb#khklZ\eyeb#k\hb#bklhjbb#lZd/
qlh[u#hgb#kem`beb#hqdZfb/#q_j_a#dhlhju_#qblZl_eb#fh]eb#\b^_lv#`bagv#lZdhc/#dZdhc#hgZ#[ueZ#\
^_ckl\bl_evghklb1
=h\hjy# h# lZdhf# bgnhjfZlb\ghf# agZq_gbb# bklhjbc# ^ey# qblZl_e_c/# g_h[oh^bfh# h[jZlblv

\gbfZgb_# gZ# h[klhyl_evkl\Z/# ex^_c# b# ;h]Z1# Dhg_qgh# `_/# dZ`^uc# wibah^# kdehg_g# ih^q_jdb\Zlv
lhevdh#h^gm#ba#wlbo#dZl_]hjbc/#h^gZdh#\#p_euo#bklhjbyo#\_lohaZ\_lgu_#ibkZl_eb#bgnhjfbjh\Zeb
k\hbo#qblZl_e_c#h[h#\k_o#lj_o#Zki_dlZo#j_Zevghklb1

H[klhyl_evkl\Z1#<_lohaZ\_lgu_#bklhjbb#khh[sZeb#qblZl_eyf#h[#bo#h[klhyl_evkl\Zo1#Fu#m`_
m\b^_eb# g_kdhevdh# ijbf_jh\# wlhfm1#Fgh]b_# ba# ex^_c/#`b\rbo# \# lh# \j_fy/# dh]^Z#Fhbk_c# ibkZe
;ulb_/#^mfZeb/#qlh#kh\_jrbeb#hrb[dm/#hlijZ\b\rbkv#\#imklugx1#?]bi_l#dZaZeky#bf#\h`^_e_gg__/
q_f#`bagv/#dhlhjmx#ij_^eZ]Ze#bf#Fhbk_c1#H^gZdh#bklhjby#h#iml_r_kl\bb#:\jZfZ# +;ul145=43±53,
ij_^hklZ\eyeZ# qblZl_eyf# ijZ\bevgmx# hp_gdm# bo# h[klhyl_evkl\1# Bkoh^# ba# ?]bilZ# \h\k_# g_# [ue
hrb[dhc>#hg#[ue#[eZ]hkeh\_gb_f#hl#;h]Z/#dZd#b#\#^gb#:\jZfZ1
Fgh]b_# ba# keurZ\rbo# bklhjbb# dgb]b# ;ulby# [ueb# m[_`^_gu# \# g_ijbklmighklb# ]hjh^h\

OZgZZgZ1#Hgb#keurZeb#mkljZrZxsb_#^hdeZ^u#ribhgh\#b#^mfZeb/#qlh#gbdh]^Z#g_#kfh]ml#aZ\eZ^_lv
wlhc# a_fe_c# +Qbk146=59±66,1#>ey# ij_djZs_gby# wlhc# eh`ghc# iZgbdb# m#Fhbk_y# gZreZkv# bklhjby# h
<Z\behgkdhc#[Zrg_#+;ul144=4±<,1#<#g_c#hg#jZkkdZaZe/#dZd#ex^b#<Z\behgZ#`_eZeb#ihkljhblv#[Zrgx
©\ukhlhx#^h#g_[_kª# +44=7,1#LZdbfb#`_#BajZbevlyg_#kqblZeb#OZgZZgkdb_#]hjh^Z1#<h#<lhjhaZdhgbb
+4=5;,#Fhbk_c#mihfygme/#qlh/#ih#keh\Zf#kh]ey^ZlZ_\/#m#OZgZg__\#]hjh^Z#[ueb#©k#mdj_ie_gbyfb#^h
g_[_kª1#B#ihwlhfm#hg#m\_s_\Ze#BajZbevlyg#khojZgylv#m\_j_gghklv#\#lhf/#qlh#;h]#ij_^gZagZqbe#bf
aZo\Zlblv#wlb#mdj_ie_ggu_#^h#g_[_k#]hjh^Z#+;ul1<=4,1
LZdh_# koh^kl\h# f_`^m# keh\Zfb#Fhbk_y# \h# <lhjhaZdhgbb# b# \# jZkkdZa_# h# <Z\behgkdhc# [Zrg_

ljm^gh#ijbagZlv#kh\iZ^_gb_f1#Dh]^Z#BajZbevkdbc#gZjh^#mkeurZe#wlm#bklhjbx/#bo#eh`gu_#\a]ey^u
ih^\_j]ebkv# i_j_hp_gd_1# AgZf_gbluc# ]hjh^# <Z\behg# k# ^hklb]Zxs_c# g_[_k# [Zrg_c# dZaZeky
g_ijbklmiguf/#gh#;h]#jZajmrbe#_]h#b#jZkk_ye#gZjh^1#L_f#[he__#Hg#fh]#ihjZablv#f_gvrb_#]hjh^Z
OZgZZgZ1

Ex^b1# <_lohaZ\_lgu_# Z\lhju# ibkZeb# lZd`_# ^ey# lh]h/# qlh[u# ij_^hklZ\blv# qblZl_eyf
^hklh\_jgmx# bgnhjfZpbx# h# ex^yo# l_o# ^g_c1# <# k\hbo# bklhjbyo# ibkZl_eb# ijhke_`b\Zeb# km^v[u
ex^_c#ijhreh]h/#gh#qblZl_eb#\b^_eb#\#wlhf#ZgZeh]bx#k_[_#b#k\h_fm#hdjm`_gbx1
Fu# m`_# kdZaZeb/# qlh# wibah^# k# >Z\b^hf# b# F_eohehc# +5PZj19=53±56,# g_# ijhklh# jZkkdZau\Ze

qblZl_eyf# h# ^hq_jb# KZmeZ1# >hihegbl_evguf# agZq_gb_f# jZkkdZaZ# [ueh# m\_^hfe_gb_# qblZl_e_c# h
k_fv_#KZmeZ>#F_eoheZ#klZeZ#[_kieh^ghc/#b#^hf#KZmeZ#gbdZd#g_#fh]#ij_l_g^h\Zlv#gZ#pZjkl\h1
Bklhjbb# h[#:\jZZf_# b# Ehl_/#BkZZd_# b#BafZbe_/#BZdh\_# b#BkZ\_# kh^_j`Zl# k\_^_gby# h[# wlbo

ex^yo1#H^gZdh# wlb#e_lhibkb# lZd`_# ]h\hjyl#qblZl_eyf#g_qlh/# dZkZxs__ky#bo# kh\j_f_ggbdh\1#Ehl
[ue# hlphf# FhZ\blyg# b# :ffhgblyg# +;ul14<=69±6;,># BafZbe# klZe# hlphf# :jZ[kdbo# gZjh^h\
+;ul158=45±4;,>#BkZ\#[ue#hlphf#B^mf__\#+;ul169=<±76,1#KeurZ#wlb#bklhjbb/#BajZbevlyg_#g_#lhevdh
magZ\Zeb# h[# bklhjbq_kdbo# hlghr_gbyo#f_`^m# k\hbfb# iZljbZjoZfb# b# ]eZ\Zfb# wlbo# gZjh^h\># hgb
lZd`_#ihgbfZeb/#dZd#ke_^m_l#hlghkblvky#d#wlbf#gZjh^Zf#k_cqZk1



;h]1#<_lohaZ\_lgu_# Z\lhju# ibkZeb# qblZl_eyf# h#;h]_/# ^_ckl\mxs_f# \# bo# ^gb1#H# ijhy\e_gbyo
;h]Z#[ueh#kh[jZgh#fgh`_kl\h#gZ[ex^_gbc/#b#wlb#nZdlu#hk\_^hfeyeb#qblZl_e_c#h#;h`vbo#imlyo#\
kh\j_f_gghc#bf#kblmZpbb1
GZijbf_j/# fu# m`_# \# g_kdhevdbo# kemqZyo# hlf_lbeb/# qlh# h[_lh\Zgby/# ^Zggu_# ;h]hf# :\jZZfm/

ijbf_gbfu#d#i_j\uf#qblZl_eyf#;ulby1#H[_lh\Zgby#h#k_f_gb/#h# a_fe_/#h# aZsbl_#b#[eZ]hkeh\_gbb
+;ul145=4±6,#ihdZau\Zeb/#dZd#;h]#h[jZsZeky#k#gZjh^hf#BajZbey#\#^gb#Fhbk_y1#LZd#`_#b#h[_lh\Zgb_
;h]Z# >Z\b^m# +5PZj1:=4±4:,# [ueh# ijbf_gbfh# d# qblZl_eyf# \j_f_g# KZfmbeZ1# ;h]m# fh`gh# [ueh
^h\_jylv#\#lhf/#qlh#Hg#\uihegbl#k\hb#h[_lh\Zgby#b#aZ\_lu1
J_Zdpby#;h]Z#gZ#kh[ulby#lZd`_#hljZ`ZeZkv#gZ#kblmZpbb#qblZl_e_c1#;h`vb#ijhy\e_gby#fbehklb#\

bklhjbb# ]h\hjbeb# qblZl_eyf# h# khkljZ^Zl_evghklb# d# gbf# \# bo# ^gb1# Ba[Z\e_gb_# B_jmkZebfZ# \h
\j_f_gZ# Jh\hZfZ# +5IZj145=4±5,# khh[sZeh# qblZl_eyf# h# ;h`v_f# `_eZgbb# ih^^_j`Zlv# b# mdj_iblv
\_jgm\rbcky#ba#ie_gZ#gZjh^1#;eZ]h^Zjy#aZibkyf#h#lhf/#dZd#;h]#j_Z]bjm_l#gZ#]j_o/#qblZl_eb#emqr_
ihgbfZeb/#dZd#;h]#hlghkblky#d#]j_om#\hh[s_1#;h`bc#]g_\#gZ#:^ZfZ#b#?\m#+;ul16=49±4<,#[ue#mjhdhf
^ey#gbo#b#k\b^_l_evkl\h\Ze#h#g_baf_gguo#\a]ey^Zo#;h]Z#gZ#]j_o1#;h`bc#km^#gZ^#Hahc#+5PZj19=9±:,
m\_^hfeye#qblZl_e_c/#qlh#Hg#g_# l_jibl#gbdZdbo#gZjmr_gbc#mklZgh\e_ggh]h#ihjy^dZ#ihdehg_gby1
<k_#wlb#kh[ulby#jZkdju\Zeb#qblZl_eyf#oZjZdl_j#;h]Z/#dhlhjuc#^_ckl\h\Ze#\#bo#^gb#lZd#`_/#dZd#b#\
^gb#bo#hlph\1

MdZaZl_evgh_#agZq_gb_
GZjy^m# k# bgnhjfbjh\Zgb_f# qblZl_e_c# h# ijhrehf/# \_lohaZ\_lgu_# Z\lhju# i_j_^Z\Zeb# bf

hij_^_e_ggu_# mdZaZgby1# IbkZl_eb# ihfh]Zeb# qblZl_eyf# m\b^_lv/# dZd# ke_^m_l# `blv=# dZdb_
gjZ\kl\_ggu_#h[yaZl_evkl\Z#hgb#bf_xl/#b#dZd#bf#ke_^m_l#\_klb#k_[y#\#`bagb1
Fu#g_#^he`gu#aZ[u\Zlv#h#klZg^ZjlZo#gjZ\kl\_gghklb/#\h#ba[_`Zgb_#g_ijZ\bevgh]h#ihgbfZgby1

Ih#[hevr_c#qZklb/#gjZ\kl\_ggh_#agZq_gb_#\_lohaZ\_lguo#bklhjbc#fh`gh#ihgbfZlv#\#k\_l_#AZdhgZ
Fhbk_y# b# ^Zevg_crbo# hldjh\_gbc/# ^Zgguo# ijhjhdZfb# \# i_jbh^# f_`^m# \j_f_g_f# Fhbk_y# b
hdhgqZl_evguf#khklZ\e_gb_f#bklhjbb1
MdZaZl_evgh_# agZq_gb_# ex[hc# bklhjbb# \_kvfZ# h[rbjgh# b# l_kgh# k\yaZgh# k# bgnhjfZlb\guf# b

wfhpbhgZevguf# agZq_gbyfb1# DZd# h[uqgh/# ^ey# _]h# ihgbfZgby# ihe_agh# [m^_l# jZkkfhlj_lv
h[klhyl_evkl\Z/#ex^_c#b#;h]Z1

H[klhyl_evkl\Z1# <_lohaZ\_lgu_# bklhjbb# mqbeb# qblZl_e_c# \_klb# hij_^_e_gguc# h[jZa# `bagb1
DZd# qblZl_eb# ihemqZeb# bgnhjfZpbx# h[# hdjm`Zxs_f# bo# fbj_/# lhqgh# lZd# `_# hgb# magZ\Zeb# h[
h[yaZl_evkl\Zo/# dhlhju_# bf# ke_^h\Zeh# \uihegylv# \# hij_^_e_gguo# kblmZpbyo1# GZijbf_j/
ih\_kl\h\Zgb_#e_lhibkpZ#h#pZjkl\h\Zgbb#:ku#ij_^hklZ\ey_l#qblZl_eyf#fh^_ev#ijZ\bevghc#j_Zdpbb
gZ#\h_ggmx#m]jham# +5IZj147=5±49=47,1#Dh]^Z#:kZ#^h\_jbeky#;h]m#\#\hcg_/#hg#h^_j`Ze#ih[_^m1#Gh
dh]^Z# hg# \aye# ba# ojZfZ# khdjh\bsZ/# qlh[u# ijbh[j_klb# ihfhsv# <_gZ^Z^Z/# hg# `_klhdh# ihkljZ^Ze
+49=4±<,1#LZdbf#h[jZahf/#e_lhibk_p#ihfh]Z_l#k\hbf#kh[jZlvyf/#\_jgm\rbfky#ba#ie_gZ/#ijZ\bevgh
j_Z]bjh\Zlv#gZ#\h_ggu_#m]jhau1#Hg#m\_s_\Z_l#bo#ba[_]Zlv# Zevygkh\# k#qm`_a_fpZfb#b#mih\Zlv#gZ
;h]Z1#DZ`^Zy#ih\_kl\h\Zl_evgZy#dgb]Z#\#<_lohf#AZ\_l_#h[jZsZeZ#\gbfZgb_#k\hbo#qblZl_e_c#gZ#lh/
dZd#ke_^m_l#ihklmiZlv#\#ih^h[guo#kblmZpbyo1

Ex^b1# MdZaZl_evgh_# agZq_gb_# \_lohaZ\_lguo# bklhjbc# lZd`_# jZkijhkljZgyehkv# gZ# hlghr_gby
qblZl_e_c#k#^jm]bfb#ex^vfb1#GZijbf_j/#bklhjby#h#Fhbk__\uo#ihklZgh\e_gbyo#ih#ih\h^m#[jZdZ#k
`_gsbgZfb/# bf_xsbfb# m^_e# a_feb# +Qbk169=4±46,# [ueZ# ijbf_gbfZ# \# hlghr_gbb# `bl_e_c
h[_lh\Zgghc#a_feb1#@_gsbgu/#bf_xsb_#a_fex/#[ueb#\ijZ\_#\uoh^blv#aZfm`#lhevdh#aZ#fm`qbg#ba
bo#dhe_gZ1
LZdbf#`_#h[jZahf/#jZkkdZau#h[#Bhkbn_#b#_]h#[jZlvyo#bf_xl#fgh]h#mdZaZgbc/#dhlhjuf#qblZl_eb

;ulby# ^he`gu# [ueb# ke_^h\Zlv# \# hlghr_gbyo# f_`^m# kh[hc1# <jZ`^_[ghklv# b# aZ\bklv# f_`^m
[jZlvyfb/#^he`gu#[ueb#bkdhj_gylvky#ba#hlghr_gbc#\#dhe_gZo#BajZbey1
;h]1#<_lohaZ\_lgu_#ibkZl_eb#lZd`_#aZljZ]b\Zeb#\#k\hbo#ih\_kl\h\Zgbyo#h[yaZgghklb/#dhlhju_

qblZl_eb#bf_eb#i_j_^#;h]hf1#Ijbf_jh\# wlhfm#hq_gv#fgh]h1#Dh]^Z#>Z\b^# kdZaZe#F_eohe_=# ©Ij_^
=hkih^hf#b]jZlv#b#ieykZlv#[m^mª#+5PZj19=54,/#qblZl_eb#y\gh#m\b^_eb/#qlh#;h]m#gm`gh#ihdehgylvky#\
k_j^p_1#Dh]^Z#:\jZZf#\_jhc#hlha\Zeky#gZ#ih\_e_gb_#;h]Z#ijbg_klb#\#`_jl\m#BkZZdZ# +;ul154=4±<,/
qblZl_eb#lZd`_#m\b^_eb#k\hx#h[yaZgghklv#[ulv#\_jgufb#;h]m#\h#\j_fy#bkiulZgbc1



WfhpbhgZevgh_#agZq_gb_
<_lohaZ\_lgu_# ibkZl_eb# [ueb# aZbgl_j_kh\Zgu# g_# lhevdh# \# lhf/# qlh[u# bgnhjfbjh\Zlv# b

gZijZ\eylv#k\hbo#qblZl_e_c1#Hgb#lZd`_#ohl_eb#\ua\Zlv#m#gbo#ijZ\bevgu_#wfhpbhgZevgu_#j_Zdpbb
gZ# hdjm`Zxsbc# bo# fbj1# JZ^hklv/# ]jmklv/# kljZo# b# m\_j_gghklv# ²# \k_# q_eh\_q_kdb_# wfhpbb
aZljZ]b\Zxlky# \# bo# bklhjbyo1# JZafureyy# gZ^# b^_heh]bq_kdbfb# gZf_j_gbyfb# \_lohaZ\_lguo
ibkZl_e_c/#fu#lZd`_#^he`gu#ijbgbfZlv#\h#\gbfZgb_#wfhpbhgZevgh_#agZq_gb_#bo#bklhjbc1
Gm`gh# [ulv# hklhjh`gufb/# qlh[u# g_# kimlZlv# wfhpbhgZevgh_# agZq_gb_# k# wfhpbhgZevgufb

gZ[ex^_gbyfb# \# jZkkdZa_1# <_lohaZ\_lgu_# Z\lhju# gZ[ex^Zeb# aZ# wfhpbhgZevgufb# klhjhgZfb
kh[ulbc/# qlh[u# ihemqblv# hl# qblZl_e_c# khhl\_lkl\mxsbc# hldebd# gZ# kh[ulb_1# QblZy# h# q_f0lh/
ijhbkr_^r_f# ^Z\guf0^Z\gh/# qblZl_eb# fh]eb# khi_j_`b\Zlv# k\hbf# ]_jhyf1# AZljhgmlv# wfhpbb
qblZl_ey# [ueh# \Z`ghc# qZklvx# aZ^Zqb# Z\lhjZ1# Gh# \# ^Zgguc# fhf_gl# gZk# bgl_j_km_l# lh/# dZd
\_lohaZ\_lgu_# ibkZl_eb# ohl_eb# \ua\Zlv# m# qblZl_e_c# hp_gdm# bo# kh[kl\_gghc# kblmZpbb1# DZd# hgb
^he`gu# hp_gb\Zlv# k\hx# kh[kl\_ggmx# `bagv"# <hkobsZlvky"# JZahqZjh\u\Zlvky"# HiZkZlvky"# >ey
wlh]h#fu#kgh\Z#ihkfhljbf#gZ#h[klhyl_evkl\Z/#ex^_c#b#;h]Z1

H[klhyl_evkl\Z1# >Z\Zcl_# _s_# jZa# hlf_lbf/# qlh# \_lohaZ\_lgu_# qblZl_eb# ihiZ^Zeb# \# kZfu_
jZaebqgu_# h[klhyl_evkl\Z/# h^gb# ba# dhlhjuo# h[h^jyeb/# ^jm]b_/# gZh[hjhl/# im]Zeb1#H^gb# kblmZpbb
^Z\Zeb#qm\kl\h#m\_j_gghklb#qblZl_eyf>#^jm]b_#ijb\h^beb#d#khfg_gbyf1
GZijbf_j/#fu#\b^bf/#qlh#Z\lhj#PZjkl\#ihklhyggh#mqbl#k\hbo#qblZl_e_c/#qlh#ba]gZgb_#K_\_jZ#b

X]Z# [ueh# kijZ\_^eb\uf1# G_m`_eb# hg# ihk\ylbe# k_[y# wlhc# l_f_/# qlh[u# ijhklh# bgnhjfbjh\Zlv
qblZl_e_c"#Fh`_l/#hg#^_eZe#wlh/#qlh[u#ijba\Zlv#bo#d#ihkemrZgbx"#Ihfbfh#wlh]h/#fu#lZd`_#\b^bf
m# ibkZl_ey# aZbgl_j_kh\Zgghklv# \# lhf/# qlh[u# \ua\Zlv# m# qblZl_e_c# khhl\_lkl\_ggmx# j_Zdpbx# gZ
ba]gZgb_1#QblZy# h[# h^ghf# aZ# ^jm]bf# bklhjbq_kdbo# kh[ulbyo/# hgb# ^he`gu# [ueb# \b^_lv# ijbqbgm
k\h_]h#ba]gZgby#k#a_feb#b#qm\kl\h\Zlv#kh`Ze_gb_/#kdhj[v/#kfbj_gb_#i_j_^#h[klhyl_evkl\Zfb1
Dh]^Z#i_j\u_#qblZl_eb#dgb]b#Qbk_e#mkeurZeb#h# kljZo_/#ho\Zlb\r_f#ribhgh\# +Qbk146=64±66,/

dZdh_#agZq_gb_#bf_eh#^ey#gbo#wlh#kh[ulb_"#Hgh#ijbau\Zeh#\k_o/#dlh#bkiulu\Ze#kljZo/#h[h^jblvky/
b#mdj_ieyeh#m[_`^_gby#l_o/#dlh#[ue#l\_j^h#gZf_j_g#aZo\Zlblv#OZgZZgkdmx#a_fex1

Ex^b1#<_lohaZ\_lgu_#bklhjbb#lZd`_#fgh]h#]h\hjbeb#qblZl_eyf#h#lhf/#dZdb_#qm\kl\Z#bf#ke_^m_l
iblZlv#d#^jm]bf#ex^yf1#I_j\u_#qblZl_eb#\_lohaZ\_lguo#bklhjbc#gZoh^bebkv#\#hdjm`_gbb#^jm]bo
gZjh^h\1# Fgh]b_# jZkkdZau# mqbeb# bo# lhfm/# dZdb_# qm\kl\Z# gm`gh# [ueh# ijhy\eylv# d# ex^yf/# k
dhlhjufb#hgb#klZedb\Zebkv1
H^bg# ba# ijbf_jh\# wlhfm# \b^_g# \# lhf/# dZd#Khehfhg# [_a`Zehklgh# hqbsZ_l# k\hc# ^\hj# hl# \k_o

iheblbq_kdbo# hiihg_glh\# +6PZj15=46±79,1# DZdb_# qm\kl\Z# ^he`gu# [ueb# bkiulu\Zlv# qblZl_eb# d
ihlhfdZf#KhehfhgZ/#dhlhju_#\#bo#^gb#ij_l_g^h\Zeb#gZ#eb^_jkl\h"#DZd#fu#m`_#m\b^_eb/#Z\lhj#dgb]
PZjkl\# ihdZaZe/# qlh# ^_ckl\by# KhehfhgZ# [ueb# kh\_jr_ggh# ijZ\hfhqgu1#GZjh^/# gZoh^b\rbcky# \
ba]gZgbb/#^he`_g#[ue#ihqblZlv#ihlhfdh\#KhehfhgZ/# dhlhju_# ^he`gu# [ueb# h^gZ`^u# hl\_klb# bo
h[jZlgh#\#bo#a_fex1
Y\guc#ijbf_j# wfhpbhgZevgh]h# agZq_gby# \_lohaZ\_lguo#bklhjbc# ^ey#qblZl_e_c# lZd`_# \b^_g# \

ihke_^g_c# ]eZ\_# dgb]b# ijhjhdZ# Bhgu# +Bhg17=4±44,1# Dh]^Z# jZkl_gb_/# ih^# l_gvx# dhlhjh]h# kb^_e
BhgZ/#aZkhoeh/#BhgZ#kdZaZe#;h]m/#qlh#hg#©hq_gv#h]hjqbeky/#^Z`_#^h#kf_jlbª#+7=<,1#;h]#hl\_lbe=#©Fg_
eb# g_# ih`Ze_lv# Gbg_\bb/# ]hjh^Z# \_ebdh]h/# \# dhlhjhf# [he__# klZ# ^\Z^pZlb# lukyq# q_eh\_d/# g_
mf_xsbo# hlebqblv# ijZ\hc# jmdb# hl# e_\hc/# b# fgh`_kl\h# kdhlZ"ª# +7=44,1# Q_j_a# ;h`v_# h[ebq_gb_
qblZl_eb#mqbebkv/#qlh#bf#lZd`_#g_h[oh^bfh#bf_lv#khkljZ^Zgb_#b#ex[h\v#d#ihl_jygguf#gZjh^Zf1
@_klhdh_#k_j^p_#Bhgu#gm`gh#aZf_gblv#k_j^p_f/#jZ^mxsbfky#ihdZygbx#b#\_j_#^jm]bo#gZjh^h\1

;h]1#<_lohaZ\_lgu_#bklhjbb#mqbeb#qblZl_e_c/#dZdb_#qm\kl\Z#gm`gh#bkiulu\Zlv#d#;h]m1#<#jZagh_
\j_fy# b# \# jZaguo# h[klhyl_evkl\Zo# qblZl_eb# ^he`gu# [ueb# hlghkblvky# d# ;h]m# ih0jZaghfm1
IhkemrZgb_# b# kfbj_gb_# lj_[mxlky# \k_]^Z/# h^gZdh/# \_lohaZ\_lgu_# bklhjbb# \j_fy# hl# \j_f_gb
ih^q_jdb\Zxl#jZaebqgu_#qm\kl\Z#d#;h]m1
Dh]^Z#;h]#ihjZabe#Ham#aZ#ijbdhkgh\_gb_#d#dh\q_]m#b#>Z\b^#kdZaZe=#©DZd#\hclb#dh#fg_#dh\q_]m

=hkih^gx"ª# +5PZj19=<,/#agZq_gb_#wlh]h#kh[ulby#[ueh#hq_\b^gh#^ey#qblZl_e_c1#L_/#dlh#g_k_jv_agh
\hkijbgbfZxl#k\ylhklv#;h]Z#\#ihdehg_gbb/#bf_xl#\k_#ijbqbgu/#qlh[u#hiZkZlvky#?]h#]g_\Z1#Dh]^Z
jZkkdZa# ih\_kl\m_l/# qlh# dh\q_]# \k_0lZdb# \g_keb# \# ]hjh^# gZ^e_`Zsbf# h[jZahf# b# k# [hevrbf
ebdh\Zgb_f/#qblZl_eb# lZd`_#\b^yl/#qlh#ihdehgylvky#gm`gh# k#jZ^hklvx#b#ebdh\Zgb_f/#gZoh^ykv# \
[eZ]h^Zlb#;h`v_c1



QblZl_eb# Fhbk_y/# mkeurZ\# h# dZlZkljhn_# \# ^gb# Ghy/# bkihegbebkv# kljZoZ# i_j_^# ;h`v_c
jZajmrbl_evghc# kbehc/#^_ckl\mxs_c#ijhlb\# ]j_rgbdh\1#H^gZdh# \f_kl_# k# wlbf#;h]# aZ\_jbe#Ghy/
qlh#©\ij_^v#\h#\k_#^gb#a_feb#k_ygb_#b#`Zl\Z/#oheh^#b#aghc/#e_lh#b#abfZ/#^_gv#b#ghqv#g_#ij_djZlylkyª
+;ul1;=55,1#<#wlhf#klbo_#qblZl_eb#h[j_lZxl#ml_r_gb_#\#;h]_>#ihklhygkl\h#b#j_]meyjghklv#\j_f_g
]h^Z#[ueb#^ey#gbo#qm^_kgufb#;h`vbfb#^ZjZfb1

AZdexq_gb_
<# wlhc# ]eZ\_# fu# hibkZeb# b^_heh]bq_kdb_# gZf_j_gby# kh]eZkgh# lj_f# hkgh\guf# dZl_]hjbyf=

gZ[ex^_gb_/# ij_^\b^_gb_# b# ijbf_g_gb_1# Wlb# Zki_dlu# i_j\hgZqZevgh]h# agZq_gby# l_kgh
\aZbfhk\yaZgu1# H^gZdh/# jZkdju\Zy# lZdb_# Z\lhjkdb_# p_eb/# fu# kfh`_f# m]em[eylvky# \# ih^ebggh_
agZq_gb_#bklhjbc1
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