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Kljmdlmju#[hevrbo#bklhjbc
©Ih^gbfZcky#kx^Z/#_keb#ohq_rv#ihkfhlj_lv#\hdjm]ª/#²#djbdgme#fhc#^jm]#k#gZ[ex^Zl_evgh]h

khhjm`_gby1#Fu#m`_#g_kdhevdh#qZkh\#[jh^beb#ih#e_km#b#kh\_jr_ggh#aZ[em^bebkv1#Kd\hav#^_j_\vy#\
ex[hf# gZijZ\e_gbb# ijhkfZljb\Zebkv# iheygu1# ©Gh# ]^_#`_# ha_jh"11# j_dZ"11# ihk_ehd"ª#GZf# gm`gh
[ueh#m\b^_lv#h[rbjgmx#dZjlbgm1#Ihwlhfm#y#ih^gyeky#d#fh_fm#^jm]m#gZ#\urdm1
LZdbf#`_# h[jZahf# ^_eZ# h[klhyl# k# lhedh\Zgb_f# \_lohaZ\_lguo# bklhjbc1#>h# wlh]h# fu# bamqZeb

\gmlj_ggb_# kljmdlmju# hl^_evguo# wibah^h\1# Gh# ^ey# ihgbfZgby# lhc# beb# bghc# bklhjbb# gZf
g_h[oh^bfh# ho\Zlblv# \kx# dZjlbgm# \# p_ehf1#H[rbjguc# dhgl_dkl# ihfh]Z_l# gZf# ihgylv# agZq_gb_
hl^_evguo#bklhjbc1
<#wlhc#]eZ\_#fu#bamqbf#^\_#hlebqbl_evgu_#q_jlu#kljmdlmju#[hevrbo#bklhjbc=#hlghkbl_evgmx

\Z`ghklv# ojhgheh]bb# b# l_fZlbdb# b# lbibqgu_# ihkljh_gby/# \klj_qZxsb_ky# \# ^ebl_evguo
ih\_kl\h\Zgbyo1# DZd# \_lohaZ\_lgu_# ibkZl_eb# mjZ\gh\_rb\Zeb# \j_f_ggmx# ihke_^h\Zl_evghklv# k
l_fZlbq_kdbfb# \hijhkZfb"# DZdb_# lbibqgu_# kljmdlmju# fu# \b^bf# \# [hevrbo# jZa^_eZo
\_lohaZ\_lguo#bklhjbc"

Ojhgheh]by#b#l_fZlbdZ
?keb# [u#fu# ihemqbeb# aZ^Zgb_# gZibkZlv# bklhjbx# Kh_^bg_gguo#RlZlh\/# wlh# fh`gh# [ueh# [u

k^_eZlv# lj_fy# kihkh[Zfb1# <h0i_j\uo/# bklhjbq_kdb_# ^Zggu_# fh`gh# baeh`blv# \h# \j_f_gghc
ihke_^h\Zl_evghklb1# LZdbf# h[jZahf/# gZrZ# jZ[hlZ# \u]ey^_eZ# [u# ijb[ebabl_evgh# lZd=# ]eZ\Z# 4#²
©;9,,#\_dª/#]eZ\Z#5#²#©;9,,,#\_dª#b#lZd#^Ze__1
Gh# kljh]bc# ojhgheh]bq_kdbc# hlq_l# k^_eZlv# g_\hafh`gh1# Klhevdh# kh[ulbc# ijhbkoh^beh

h^gh\j_f_ggh/# qlh# gZf# ijbrehkv# [u# jZa^_eylv# bgnhjfZpbx# ih# l_fZf1# =eZ\Z/# dZkZxsZyky
\hk_fgZ^pZlh]h# \_dZ/# fh`_l# ho\Zlu\Zlv# ©Kh[ulby# gZ# k_\_j_ª/# ©Kh[ulby# gZ# x]_ª/# ©@bagv# \
]hjh^_ª/#©@bagv#\#ijh\bgpbbª1#>Z`_#_keb#hkgh\ghc#gZijZ\eyxs_c#gZr_c#bklhjbq_kdhc#e_lhibkb
y\ey_lky#ojhgheh]by/#fu#\k_#jZ\gh#^he`gu#jZkij_^_eylv#kh[ulby#ih#l_fZf1
<h0\lhjuo/# \f_klh# jZa^_e_gby# ijhreh]h# gZ# ijhf_`mldb# \j_f_gb/# fu# fh`_f# kjZam# ijb^Zlv

bklhjbq_kdhc# aZibkb# l_fZlbq_kdbc# oZjZdl_j1#Ijb# lZdhc# mklZgh\d_# ]eZ\u# fh]ml# jZa^_eblvky# lZd=
]eZ\Z# 4#²# ©:f_jbdZgkdb_# \hcguª/# ]eZ\Z# 5#²# ©FbjgZy# iheblbdZª/# ]eZ\Z# 6#²# ©:jobl_dlmjZ# \
:f_jbd_ª#b#^jm]b_#bgl_j_kmxsb_#l_fu1
Gh# kljh]bc# l_fZlbq_kdbc# ih^oh^# lZd`_# g_\hafh`_g1# GZf# ijb^_lky# jZa^_eylv# \j_f_ggmx

ihke_^h\Zl_evghklv# gZ# ih^aZ]heh\db1# =eZ\Z# ©:f_jbdZgkdb_# \hcguª# fh`_l# [ulv# jZa^_e_gZ# gZ
iZjZ]jZnu#©J_\hexpbyª/#©NjZgdh0bg^bckdZy#\hcgZª/#©<hcgZ#4;45#]h^Zª#b#©F_`^hmkh[gZy#\hcgZª1
<0lj_lvbo/# gZrZ# aZibkv# bklhjbb# Kh_^bg_gguo#RlZlh\# fh`_l# kf_rb\Zlv# ojhgheh]bq_kdb_# b

l_fZlbq_kdb_#\hijhku1#H^gb#qZklb#gZr_]h#hlq_lZ#fh]ml#[ulv#\ukljh_gu#ih#ojhgheh]bb/#^jm]b_#ih
l_fZlbdZf1
I_j_^# \_lohaZ\_lgufb# ibkZl_eyfb# klhye# lZdhc# `_# \u[hj1# AZibku\Zy# bklhjbx# BajZbey/# hgb

baeZ]Zeb#k\hb#e_lhibkb#ojhgheh]bq_kdb/#l_fZlbq_kdb#b#\#kf_rZgguo#\ZjbZglZo1#>ey#ihgbfZgby#bo
l_dklh\/# fu# ^he`gu# ihgylv# ijbhjbl_lu# ihkljh_gby# ojhgheh]bq_kdbo# beb# l_fZlbq_kdbo# kbkl_f1
DZdb_# hkgh\gu_# bgl_j_ku# klhyl# aZ# kljmdlmjhc# \_lohaZ\_lguo# bklhjbc"# DZdmx# jhev# b]jZxl
ojhgheh]by#b#l_fZlbdZ#\#khklZ\e_gbb#[hevrbo#jZa^_eh\"

Ojhgheh]bq_kdh_#\ebygb_
<# hkgh\ghf/# \_lohaZ\_lgu_# bklhjbb# ke_^mxl# \# ojhgheh]bq_kdhf# ihjy^d_1# DZd# kp_gu# \

hl^_evguo# wibah^Zo# kf_gyxl# h^gZ# ^jm]mx# \h# \j_f_gb/# lZd# k_jbb#bklhjbc# b#p_eu_# jZa^_eu# dgb]
ij_^klZ\e_gu# \# ojhgheh]bq_kdhc# ihke_^h\Zl_evghklb1# Bgh]^Z# h^gb# kh[ulby# hibku\Zxlky



h^gh\j_f_ggh# k# ^jm]bfb/# bgh]^Z# hgb# ^Z`_# ij_^r_kl\mxl# ^jm]bf/# gh# hkgh\gh_# jZa\blb_# \k_o
bklhjbc#bf__l#ojhgheh]bq_kdmx#ihke_^h\Zl_evghklv1
<_lohaZ\_lgu_#Z\lhju#qZklh#ijhy\eyeb#bgl_j_k#d#ojhgheh]bb#kh[ulbc1#GZijbf_j/#\#bklhjbb#h[

:\jZZf_#qZklh#mihfbgZ_lky#\hajZkl#iZljbZjoZ#+;ul145=7>#49=49>#4:=4,1#<#dgb]_#BbkmkZ#GZ\bgZ#lZd`_
aZibkZgu# ]h^u# wlh]h# \hbgZ# +Bbk1GZ\147=43># 57=5<,1#Dgb]b#PZjkl\# b#IZjZebihf_ghg# khh[sZxl# h
^ZlZo#fgh]bo#kh[ulbc#+6PZj148=4/#<>#5IZj148=43>#49=4,1
H[sZy# kljmdlmjZ# fgh]bo# dgb]# y\ey_lky# ojhgheh]bq_kdhc1# ;ulb_# khklZ\e_gh# \# bklhjbq_kdhc

ihke_^h\Zl_evghklb=# ]eZ\u# 4±44# ho\Zlu\Z_l# i_j\h[ulgmx# bklhjbx/# Z# ]eZ\u# 45±83# dZkZxlky
ihke_^mxs_]h#iZljbZjoZevgh]h#i_jbh^Z1#Bkoh^#^_eblky#gZ#kh[ulby#^h#KbgZy#+]e1#4±4;,#b#kh[ulby#m
KbgZy#+]e1#4<±73,1#QbkeZ#hlke_`b\Zxl#ihoh^u#BajZbey=#d#KbgZx# +4=4±43=43,/#hl#KbgZy#^h#DZ^_rZ
+43=44±45=48,/#\#DZ^_r_#b#\#imklug_# +46=4±53=46,/#hl#DZ^_rZ#^h#FhZ\Z# +53=47±55=4,#b/#gZdhg_p/#\
FhZ\_#+55=5±69=46,1

L_fZlbq_kdZy#agZqbfhklv
?keb#ojhgheh]by#hij_^_ey_l#nhjfm#\_lohaZ\_lguo#bklhjbc/#lh#dZdh_#`_#f_klh#hl\h^blky#\#gbo

l_fZlbq_kdbf# \hijhkZf"#Fgh]b_# _\Zg]_ebklu# ij_^iheZ]Zxl/# qlh# l_fZlbq_kdb_# bgl_j_ku# bf_xl
fZeh#hlghr_gby#d#rbjhdhfZkrlZ[ghc#kljmdlmj_#\_lohaZ\_lguo#bklhjbc1#<#dgb]Zo#<_loh]h#AZ\_lZ
fu#ijhklh#ijhke_`b\Z_f#ihke_^h\Zl_evghklv#kh[ulbc1#Ihq_fm#[bl\Z#:b# ke_^m_l# aZ# kh[ulbyfb#\
B_jbohg_"#Ihq_fm#IZkoZ#?a_dbb# ke_^m_l# aZ# _]h#j_nhjfZfb"#GZr#h[uqguc#hl\_l#ijhkl=# kh[ulby
ijhklh#ijhbkoh^beb#\#lZdhc#ihke_^h\Zl_evghklb1
LZdhc# \a]ey^# kh\_jr_ggh# [_ahrb[hq_g/# gh# ijhklZy# ojhgheh]by# g_# h[tykgy_l# \k_c# kljmdlmju

\_lohaZ\_lguo# bklhjbc1# <_lohaZ\_lgu_# ibkZl_eb# qZklh# hl[bjZeb# b# jZkklZ\eyeb# k\hb# fZl_jbZeu
kh]eZkgh#l_fZlbq_kdbf#bgl_j_kZf1#Fu#ihkfhljbf#gZ#ljb#kihkh[Z/#dhlhjufb#l_fZlbq_kdb_#\hijhku
\ebyxl# gZ# nhjfm# [hevrbo# jZa^_eh\# \_lohaZ\_lguo# bklhjbc=# hl[hj/# h^gh\j_f_ggu_# kh[ulby# b
g_ihke_^h\Zl_evgu_#kh[ulby1

Hl[hj1#>Z`_# dh]^Z# \_lohaZ\_lgu_# ibkZl_eb# kh[ex^Zeb# ojhgheh]bq_kdmx# ihke_^h\Zl_evghklv/
bf#ijboh^behkv#hl[bjZlv#fZl_jbZe1#LZdhc#hl[hj#qZklh#ijh\h^beky#ba#l_fZlbq_kdbo#khh[jZ`_gbc1
Ijhklhc#ijbf_j# \b^_g# \#;ul148=4±541#Wlhl# hlju\hd# khklhbl# ba# ^\mo# wibah^h\1#I_j\uc# +kl1# 4±9,
ij_^hklZ\ey_l#;h`v_#h[_lh\Zgb_#:\jZZfm#h#kug_>#\lhjhc#+kl1#:±54,#dZkZ_lky#h[_lh\Zgghc#a_feb1
Ihq_fm# wlb# wibah^u# klhyl# jy^hf"# G_khfg_ggh/# h^ghc# ba# ijbqbg# y\ey_lky# ojhgheh]bq_kdZy

ijb[eb`_gghklv# kh[ulbc1# Klbo# :# +©B# kdZaZe# _fm«ª,# ^Z_l# ihgylv/# qlh# kh[ulby# \# ;ul148=:±54
ke_^h\Zeb# kjZam# `_# aZ# kh[ulbyfb# ;ul148=4±91# Gh# gZf# ke_^m_l# ihfgblv/# qlh# Fhbk_x# \h\k_# g_
h[yaZl_evgh# [ueh# mihfbgZlv# h[Z# wibah^Z1# Hg# fh]# himklblv# ex[hc# ba# gbo1# Qlh# h[tykgy_l# _]h
j_r_gb_#ihklZ\blv#bo#jy^hf"
KhklZ\blv# l_dkl# lZdbf# h[jZahf#Fhbk_y# ih[m^beh# koh^kl\h# l_fZlbdb1# H[jZlbl_# \gbfZgb_# gZ

ke_^mxsb_#l_fZlbq_kdb_#khhl\_lkl\by#f_`^m#hlju\dZfb#+kf1#jbk1#5<,1
DZ`^h_# kh[ulb_# mgbdZevgh/# gh# gZf# \b^gu# ih# djZcg_c#f_j_# iylv# l_fZlbq_kdbo# k\ya_c#f_`^m

gbfb=# 4,# h[Z# wibah^Z# dZkZxlky# ;h`vbo# h[_lh\Zgbc># 5,# \# dZ`^hf# wibah^_# :\jZf# ijhkbl
ih^l\_j`^_gby# ;h`v_]h# h[_lh\Zgby># 6,# \# dZ`^hf# wibah^_# ;h]# hl\_qZ_l# gZ# ijhkv[m#:\jZfZ># 7,# \
dZ`^hf# hlju\d_# ;h]# ihdZau\Z_l/# qlh# bkihegbl# K\h_# Keh\h># 8,# d# dhgpm# dZ`^h]h# wibah^Z# ;h]
m^h\e_l\hjy_l#ijhkv[m#:\jZfZ#h#ih^l\_j`^_gbb#h[_lh\Zgby1
Wlb#wibah^u#ke_^mxl#\#ojhgheh]bq_kdhf#ihjy^d_/#gh#hkgh\gu_#fhf_glu#klZgh\ylky#hq_\b^gu/

dh]^Z# fu# \b^bf# l_fZlbq_kdmx# k\yav# f_`^m# hlju\dZfb1# H[Z# wibah^Z# ho\Zlu\Zxl# ^\Z# hkgh\guo
fhf_glZ# h[_lh\Zgby# :\jZfZ=# k_fy# b# a_fex1# Ihf_klb\# wibah^u# jy^hf/# Fhbk_c# l_f# kZfuf
ih^l\_j^be/#qlh#mih\Zgby#:\jZfZ#g_#gZijZkgu/#[eZ]h^Zjy#gZ^_`ghklb#;h`vbo#h[_lh\Zgbc1
?s_# [he__# yjdbc# ijbf_j# l_fZlbq_kdh]h# hl[hjZ# \b^_g# \# aZibkb# dgb]b# IZjZebihf_ghg# h

pZjkl\h\Zgbb#:ku#+5IZj147=4±49=7,#+kf1#jbk1#63,1
E_lhibk_p# kkueZ_lky# gZ# ^Zlu# \# q_luj_o# ba# r_klb# wibah^h\1# Ijhp\_lZgb_# pZjkl\Z# ^ebehkv

©^_kylv#e_lª/#j_nhjfu#ijhbahreb#\#©iylgZ^pZluc#]h^ª>#ijhp\_lZgb_#ijh^he`Zehkv#^h#©ljb^pZlv
iylh]h# ]h^Zª1#<# ©ljb^pZlv#r_klhc# ]h^ª#:kZ# ihjZ`_g# \# [bl\_1#GZ# ©ljb^pZlv# ^_\ylhf# ]h^mª# pZjy
ihjZ`Z_l# [he_agv/# b# hg# mfbjZ_l# gZ# ©khjhd# i_j\hf# ]h^mª1#Hlq_l# e_lhibkpZ# h# pZjkl\h\Zgbb# :ku
khklZ\e_g#ij_bfms_kl\_ggh#\h#\j_f_gghc#ihke_^h\Zl_evghklb1
Gh# bklhjbq_kdbc# ihjy^hd# g_# [ue# hij_^_eyxsbf# nZdlhjhf/# \ebyxsbf# gZ# kljmdlmjm

ih\_kl\h\Zgby1#Ba#\k_]h/#qlh#ijhbahreh#aZ#\j_fy#pZjkl\h\Zgby#:ku/#e_lhibk_p#hlh[jZe#bf_ggh#wlb



r_klv#wibah^h\1#Ihq_fm"#KZf#Z\lhj#IZjZebihf_ghgZ#aZf_lbe/#qlh#hibkZlv#fh`gh#[ueh#b#fgh]b_
^jm]b_#kh[ulby#+5IZj149=44,1#Ihq_fm#`_#hibkZgu#wlb"#Hg#hlh[jZe#bo#gZ#hkgh\Zgbb#l_fZlbq_kdh]h
bgl_j_kZ=#\Z`ghklb#ihbkdZ#=hkih^Z#b#mih\Zgby#gZ#G_]h1
DZ`^uc#wibah^#^_eZ_l#k\hc#\deZ^#\#jZa\blb_#wlhc#l_fu1#<#i_j\uo#lj_o#wibah^Zo#mkeh\by#`bagb

[ueb#ohjhrbfb1#GZ#a_fe_#[ue#fbj#+47=4/#8/#9,>#`bl_eb#Bm^_b#kljhbeb#b#ij_mki_\Zeb#+47=:,>#bm^_b
ihjZabeb#?nbhieyg#b#\ug_keb#\_kvfZ#fgh]h#^h[uqb# +47=47,>#ijhjhd#:aZjby#ihh[_sZe/#qlh#Bm^_y
[m^_l#\hagZ]jZ`^_gZ#+48=:,>#pZjx#[ue#^Zg#fbj#kh#\k_o#klhjhg#+48=48,#b#\hcg#g_#[ueh#fgh]b_#]h^u
(15:19).
Ihq_fm#mkeh\by#[ueb#gZklhevdh#[eZ]hijbylgufb#^ey#gZjh^Z"#Hl\_l#e_lhibkpZ#q_ldh# \b^_g# \

g_kdhevdbo#dexq_\uo#keh\Zo=#©\aukdZebª/#©mih\Zebª#b#©hklZ\bebª1#<#i_j\hf#wibah^_#+47=4±:,#:kZ
hlf_lbe/#qlh#_]h#pZjkl\h#[ueh#[eZ]hkeh\e_gh/#ihlhfm#qlh#©fu#\aukdZeb#=hkih^Z/#;h]Z#gZr_]h=#fu
\aukdZeb#?]h/²#b#Hg#^Ze#gZf#ihdhc#kh#\k_o# klhjhgª# +47=:,1#WlZ#`_# l_fZ#ih^gbfZ_lky#\h#\lhjhf
wibah^_#+47=;±48,/#dh]^Z#:kZ#\haa\Ze#\#fhebl\_=#©Fu#gZ#L_[y#mih\Z_fª#+47=44,1#<#lj_lv_f#wibah^_
+48=40<,#:aZjby#ijh\ha]eZkbe/#qlh#khklhygb_#Bm^_b#^_j`blky#gZ#h^ghf#hkgh\ghf#ijbgpbi_=#©?keb
[m^_l_#bkdZlv#?]h/#Hg# [m^_l#gZc^_g# \Zfb># _keb#`_# hklZ\bl_#?]h/#Hg# hklZ\bl# \Zkª1#>Ze__# \# wlhf
wibah^_#hibkZgh/#dZd#gZjh^#Bm^_b#©\klmibe#\# aZ\_l/#qlh[u#\aukdZlv#=hkih^Zª# +48=45,1#<k_#Bm^_b
\hajZ^h\Zebkv/#ihlhfm#qlh#hgb#©kh#\k_f#mk_j^b_f#\aukdZeb#?]h/#b#Hg#^Ze#bf#gZclb#K_[yª#+48=48,1
Ijhp\_lZgb_#\#i_j\uc#i_jbh^#pZjkl\h\Zgby#:ku#[ueh#gZ]jZ^hc#aZ#ihbkd#;h]Z#b#mih\Zgb_#gZ#G_]h1
Ihke_^gb_# ljb# wibah^Z# khh[sZxl#h#^jm]hc# klhjhg_#pZjkdh]h#ijZ\e_gby1#<#q_l\_jlhf# wibah^_

+49=4±9,#:kZ#\klmibe#\# khxa# k#Kbjbckdbf#pZj_f#<_gZ^Z^hf#ijhlb\#<ZZku/#pZjy#BajZbevkdh]h1#<
j_amevlZl_#wlh]h#hg#ihl_ji_e#ihjZ`_gb_1#<#iylhf#wibah^_# +49=:±44,#ijhahjeb\_p#:gZgbc#h[ty\be
:k_/#qlh#hlgug_#\#_]h#pZjkl\_#[m^ml#\hcgu#+49=<,1#R_klhc#wibah^#+49=45±47,#khh[sZ_l#h#[he_agb#b
kf_jlb#:ku1
Ihq_fm# kblmZpby# \# pZjkl\_#:ku# j_adh# baf_gbeZkv"#Fu# ihgbfZ_f# wlh/# dh]^Z# \b^bf/# dZd#:kZ

dmibe#ih^^_j`dm#<_gZ^Z^Z# ahehlhf#b#k_j_[jhf/#\ayluf#ba#©khdjh\bsgbp#^hfZ#=hkih^gyª# +49=5,1
:gZgbc#hkm^be# lZdhc#ih\hjhl#kh[ulbc/#h[tykgyy/#qlh#\hckdh#<_gZ^Z^Z# kiZkehkv/#ihlhfm#qlh#:kZ
ihgZ^_yeky#g_#gZ#;h]Z#+49=:,/#Z#gZ#^jm]h]h#pZjy1#Ijhjhd#lZd`_#gZihfgbe#:k_/#qlh#_]h#ij_^u^msZy
ih[_^Z#gZ^#?nbhieygZfb#klZeZ#\hafh`ghc/#ihlhfm#qlh#hg#mih\Ze#gZ#=hkih^Z#+49=;,1#Ihoh`Zy#l_fZ
ihy\ey_lky# \# r_klhf# wibah^_1# :kZ# mf_j# hl# k\h_c# [he_agb/# ihlhfm# qlh# ©\aukdZe# g_# =hkih^Z/# Z
\jZq_cª#+49=45,1#G_[eZ]hijbylgu_#mkeh\by#ihy\bebkv#\#Bm^__/#ihlhfm#qlh#pZjv#g_#bkdZe#=hkih^Z#b
g_#mih\Ze#gZ#G_]h1
Ba#lZdh]h#djZldh]h#bkke_^h\Zgby#klZgh\blky#\b^gh/#qlh#e_lhibk_p#hibku\Ze#pZjkl\h\Zgb_#:ku/

ij_ke_^my/# dZd# bklhjbq_kdb_/# lZd# b# l_fZlbq_kdb_# bgl_j_ku1# Hg# kh[ex^Ze# ihjy^hd# bklhjbb/# gh
hlh[jZe# lhevdh# g_dhlhju_# kh[ulby/# qlh[u# ih^q_jdgmlv# h^gm# _^bgkl\_ggmx# l_fm=# [eZ]hkeh\_gby
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mf_js\e_g/#ihlhfm#qlh#ij_g_[j_]#s_^jufb#mkeh\byfb#^hfZrg_]h#Zj_klZ#+6PZj15=69±79,1
LZdb_# iZjZee_eb# g_# lhevdh# khkj_^hlZqb\Zxl# \gbfZgb_# gZ# lhf/# qlh# ^_eZe# Khehfhg/# gh# b

ij_^hklZ\eyxl#h[tykg_gb_#_]h#^_ckl\bc1#Keh\Z#KhehfhgZ#\u^_eyxl#hkgh\gmx#fukev#wlh]h#jZa^_eZ1
Ljb#jZaZ#Khehfhg#ijh\ha]eZrZ_l/#qlh#;h]#ba[jZe#b#ml\_j^be#_]h#^hf#+6PZj15=57/#66/#78,1#Hibku\Zy
k_jbx#ihoh`bo#kh[ulbc/#Z\lhj#hijZ\^u\Z_l#f_lh^u/#dhlhjufb#Khehfhg#ih[_`^Ze#khi_jgbdh\1

<dexq_gby1# <dexq_gb_# nhjfbjm_lky# iZjZee_evgufb# wibah^Zfb/# dhlhju_# mklZgZ\eb\Zxl
]jZgbpu# jZa^_eZ1#F_`^m# iZjZee_eyfb#fh]ml# ihy\eylvky# djZldb_# b# ^ebggu_# \klZ\db# fZl_jbZeh\1
Bgh]^Z#hgb#bf_xl#q_ldb_#koh^kl\Z>#bgh]^Z#k\yav#m\b^_lv#g_e_]dh1#Gh#\#ex[hf#kemqZ_#iZjZee_eb/
lZdbf#h[jZahf/#ij_h[jZamxl#fZl_jbZe#\#h^gh#p_eh_1
<# dgb]_# PZjkl\/# ^\Z# \dexq_gby# ihfh]Zxl# hibkZlv# ijZ\e_gb_# KhehfhgZ1# Ihke_# lh]h/# dZd

Khehfhg#\hkklZe#\#kbe_/#fu#qblZ_f#^ebggh_#ih\_kl\h\Zgb_#h#_]h#keZ\ghf#pZjkl\_#+6PZj16=4±43=5<,1
<dexq_gby#jZa^_eyxl#wlhl#fZl_jbZe#gZ#^\_#hkgh\gu_#qZklb#+kf1#jbk1#69,1
DZd#ihdZau\Z_l#jbkmghd/#wlh#ih\_kl\h\Zgb_#h#pZjkl\h\Zgbb#KhehfhgZ#^_eblky#gZ#^\Z#jZa^_eZ=

_]h#gZpbhgZevgmx#b#f_`^mgZjh^gmx#iheblbdm1#H[Z#wlb#jZa^_eZ#hlebqZxlky#\dexq_gbyfb1
KgZqZeZ#djZldbc#ih\_kl\h\Zl_evguc#hlq_l#ihdZau\Z_l#gZf#keZ\m/#dhlhjhc#Khehfhg#[ue#hdjm`_g

+6PZj16=4±6,1#Khehfhg#`_gbeky#gZ#^hq_jb#nZjZhgZ#b#^_j`Ze#__#\#]hjh^_#>Z\b^Z/#ihdZ#g_#aZdhgqbe
kljhblv#^\hj_p#b#ojZf#+kl1#4,1#;he__#lh]h/#Khehfhg#\f_kl_#k#gZjh^hf#ijbghkbe#`_jl\u#gZ#\ukhlZo
+kl1#5±6,1#A^_kv#mihfbgZgb_#h#`_jl\Zo#gZihfbgZ_l#gZf#h#`_jl\hijbghr_gbyo#KhehfhgZ#\#=Z\Zhg_
+kl1#7,/#gh#hgh#lZd`_#bf__l#]hjZa^h#[he__#]em[hdbc#kfuke1
Q_j_a#r_klv#]eZ\#ihy\ey_lky#ihoh`__#mihfbgZgb_#+<=57±58,1#Ihke_#ijh^he`bl_evguo#jZkkdZah\

h[#Z^fbgbkljZlb\ghc#fm^jhklb#KhehfhgZ#+6=49±7=5;,#b#_]h#\_ebdbo#kljhbl_evguo#ijh_dlZo#+8=44±
<=<,/# Z\lhj# \ha\jZsZ_lky# d# \hijhkm# h# ^hq_jb# nZjZhgZ# b# h# `_jl\Zo# +<=57±58,1# H^gZdh# a^_kv# hg
ijh\h^bl# dhgljZklgmx# iZjZee_ev/# khh[sZy/# qlh# ^hqv# nZjZhgZ# l_i_jv# `b\_l# \h# ^\hjp_/# b# qlh
Khehfhg# ijbghkbl# `_jl\u# ljb# jZaZ# \# ]h^# \# ojZf_# B_jmkZebfZ1# A^_kv# q_ldh# \b^gh/# qlh
ih\_kl\h\Zgb_#Z\lhjZ#h#fm^jhklb#KhehfhgZ#\#\hijhkZo#gZpbhgZevghc#iheblbdb#ih^oh^bl#d#dhgpm1
KjZam#ihke_#aZ\_jr_gby#hlq_lZ#h#keZ\_#kj_^b#k\h_]h#gZjh^Z/#Z\lhj#\dexqZ_l#_s_# ljb#wibah^Z=

ih\_kl\h\Zl_evguc# hlq_l# +<=59±5;,/# j_r_gb_# km^Z#KhehfhgZ# +43=4±46,#b# \lhjhc# hlq_l# +43=47±5<,1
I_j\uc# b# ihke_^gbc# wibah^u# nhjfbjmxl# _s_# h^gh# \dexq_gb_1# Wlb# ih\_kl\h\Zl_evgu_# hlq_lu
+<=59±5;># 43=47±5<,# hq_gv# yjdh# hibku\Zxl# ^hklb`_gby# KhehfhgZ# \# f_`^mgZjh^ghc# lhj]h\e_1
F_`^m# wlbfb# ^\mfy# wibah^Zfb# KhehfhgZ# ihk_sZ_l# pZjbpZ# KZ\kdZy# +43=4±46,1# <dexq_gb_
ihdZau\Z_l# p_ev# wlh]h# jZa^_eZ=# khkj_^hlhqblvky# gZ# j_amevlZl_# fm^jhc# iheblbdb# KhehfhgZ# gZ
f_`^mgZjh^ghc#Zj_g_1#K#ihfhsvx#\dexq_gby#Z\lhj#hlf_qZ_l#]jZgbpu#wlh]h#jZa^_eZ#dgb]b1
<dexq_gby# qZklh# \klj_qZxlky# \# \_lohaZ\_lguo# bklhjbyo/# kihkh[ghklv# d# bo# \uy\e_gbx# hq_gv

\Z`gZ#^ey#lhedh\Zgby1#QblZy#^ebggu_#ih\_kl\h\Zgby/#fu#fh`_f#ihl_jylvky#\#hl^_evguo#wibah^Zo1
<dexq_gby#`_#ihfh]Zxl#gZf#hij_^_eblv#jZa^_eu#fZl_jbZeZ#b#ihgylv#hkgh\gmx#fukev#dZ`^h]h#ba
gbo1

H[jZlgu_#iZjZee_eb1#IZjZee_evgu_# wibah^u# \# \_lohaZ\_lguo# bklhjbyo# lZd`_# ihy\eyxlky# \
h[jZlghf# ihjy^d_# +:;<2<*;*:*,1# Ijb# lZdhf# jZkiheh`_gbb# i_j\uc# wibah^# y\ey_lky# iZjZee_evx
ihke_^g_]h/# \lhjhc# ²# ij_^ihke_^g_]h# b# lZd# ^Ze__1# H[jZlgu_# iZjZee_evgu_# kljmdlmju# lZd`_
hlf_qZxl#]jZgbpu#jZa^_eh\#b#ihfh]Zxl#gZf#ihgylv#aZfuk_e#Z\lhjZ1
Fu# m`_# hlf_lbeb/# qlh# ihke_^gb_# q_luj_# ]eZ\u# \lhjhc# dgb]b# PZjkl\# kh^_j`Zl# r_klv

g_mihjy^hq_gguo#ih#\j_f_gb#wibah^h\1#Gh#k_cqZk#fu#jZkkfhljbf#h[jZlguc#ihjy^hd#wlbo#wibah^h\
+kf1#jbk1#6:,1
Ihq_fm# kx`_lgu_# ebgbb# i_j_k_dZxlky# bf_ggh# lZd"# DZd# fu# m`_# \b^_eb/# wlhl# fZl_jbZe

^_fhgkljbjm_l# p_gghklv# iheblbq_kdhc# ihabpbb# >Z\b^Z# ^ey# BajZbey1# H^gZdh# iZjZee_eb# \# wlhf
hlju\d_#hldju\Zxl#[he__#ih^jh[gu_#l_fu1#I_j\uc#b#ihke_^gbc#wibah^u#\h#fgh]hf#koh^gu1#;h]
baeb\Z_l#K\hc# ]g_\#gZ#BajZbev# aZ# ]j_o# +54=4#b# 57=4,/#gh#ihke_^gb_#klbob#Z[khexlgh# khhlghkylky=



;h]# hl\_qZ_l# gZ# fhebl\m# b# m^_j`b\Z_l# ]g_\# +54=47# b# 57=58,1# H[_# bklhjbb# beexkljbjmxl
wnn_dlb\gh_#\f_rZl_evkl\h#b#aZklmigbq_kl\h#>Z\b^Z#aZ#BajZbev#i_j_^#ebphf#;h`v_]h#]g_\Z1
<lhjhc#b#iyluc#wibah^u#lZd`_#iZjZee_evgu#\#hibkZgbb#\h_gguo#^hklb`_gbc#>Z\b^Z1#<lhjhc

ih\_kl\m_l#h[#bkoh^Zo#[bl\/#iyluc#jZkkdZau\Z_l#h#]_jhbq_kdbo#ih^\b]Zo#\hbgh\#>Z\b^Z1
H[Z# \gmlj_ggbo# wibah^Z# i_j_^Zxl# keh\Z# >Z\b^Z1# IkZehf# o\Zeu# aZdZgqb\Z_lky# haZj_gb_f# b

m\_j_gghklvx#>Z\b^Z# \# lhf/# qlh# _]h# jh^# [m^_l# ml\_j`^_g# ;h]hf# gZ\k_]^Z# +55=84,1#>Z\b^# aZ^Z_l
g_kdhevdh#jblhjbq_kdbo# \hijhkh\/#ijh\ha]eZrZy#;h`vx# [eZ]hklv/#ijhy\e_ggmx# d#g_fm# \# \_qghf
aZ\_l_#+56=8,1#<#h[hbo#kemqZyo#>Z\b^#\ujZabe#m\_j_gghklv#\#;h`v_f#ba[jZggbq_kl\_#b#aZsbl_1
MihfbgZy#wlb#l_fu#\#dZ`^hf#iZjZee_evghf#wibah^_/#ibkZl_ev#hij_^_ebe#k\hx#hkgh\gmx#fukev1

G_kfhljy# gZ# ljm^ghklb/# gZ^_`^Z# g_# ihdb^Z_l# ^hf# >Z\b^Z# ih# lj_f# ijbqbgZf=# kugh\vy# >Z\b^Z
wnn_dlb\gh#ih^^_j`b\Zxl#_]h# +:/#:*,>#hgb#ih[_^hghkgu_#\h_gZqZevgbdb# +;/#;*,>#hgb#aZsbs_gu#b
ml\_j`^_gu#;h`vbf#aZ\_lhf#+</#<*,1
LZdhc#h[jZlguc#ihjy^hd#bf__l#hij_^_e_ggh_#ij_bfms_kl\h1#IZjZee_eb#mklZgZ\eb\Zxl#]jZgbpu

dZ`^h]h# jZa^_eZ1#Ihq_fm#fu# ^mfZ_f/# qlh#ihke_^gb_# q_luj_# ]eZ\u# \lhjhc# dgb]b#PZjkl\# ^he`gu
[ulv#hl^_e_gu#hl#hklZevghc#qZklb#dgb]b"#<h0i_j\uo/#fu#\b^bf/#qlh#hgb#kem`Zl#iZjZee_eyfb#^jm]
^jm]m1#<h0\lhjuo/#h[jZlguc#ihjy^hd#kp_g#ihfh]Z_l#gZf#m\b^_lv#hkgh\gmx#fukev#dZ`^h]h#jZa^_eZ1
GZijbf_j/# bklhjby# h[# bkqbke_gbb# gZjh^Z# +57=4±58,# gZ# i_j\uc# \a]ey^# dZ`_lky# ih^q_jdb\Zxs_c
ihjZ`_gb_#>Z\b^Z1#Gh#kjZ\g_gb_#wlh]h#wibah^Z#k#_]h#iZjZee_evx#\h#5PZj154=4±47#ihdZau\Z_l/#qlh
hkgh\gh_# \gbfZgb_# Z\lhj# m^_eye# iheh`bl_evghc# jheb# >Z\b^Z# dZd# ihkj_^gbdZ1# LZd`_# b# ^\_
ihwlbq_kdb_#j_qb#>Z\b^Z#+55=4±84>#56=4=:,#\#wlhf#jZa^_e_#]h\hjyl#h#fgh]hf1#KjZ\gb\Zy/#fu#\b^bf/
qlh#hkgh\ghc#fukevx#Z\lhjZ#[ueh#ihdZaZlv#;h`vx#ih^^_j`dm#jh^m#>Z\b^Z1

>jZfZlbq_kdb_#ih\_kl\h\Zgby
;hevrb_# jZa^_eu# bklhjbb# lZd`_# h[t_^bgyxlky# \# ^jZfZlbq_kdb_# ih\_kl\h\Zgby/# dhlhju_# \h

fgh]hf#gZihfbgZxl#hl^_evgu_#g_[hevrb_#jZkkdZau1#<h0i_j\uo/#[hevrb_#jZa^_eu#fZl_jbZeZ#fh]ml
bf_lv# dZd# ihegh_/# lZd# b# g_aZdhgq_ggh_# ^jZfZlbq_kdh_# j_r_gb_1# <h0\lhjuo/# hgb# hl\_qZxl
fbgbfZevghfm# lj_[h\Zgbx#^ey#ihgbfZgby# wibah^h\/# kh^_j`Zsbo#j_r_gb_#ijh[e_fu=#hgb#bf_xl
gZqZeh# b# dhg_p1# <0lj_lvbo/# dZd# hl^_evgu_# wibah^u# khklhyl# ba# jZaebqguo# kp_g/# lZd# b# [hevrb_
^jZfZlbq_kdb_#ih\_kl\h\Zgby#khklhyl#ba#jZaebqguo#wibah^h\1#H^gb#hlju\db#kh^_j`Zl#fgh`_kl\h
wibah^h\# k# ^jZfZlbq_kdbf# j_r_gb_f># ^jm]b_# h]jZgbqb\Zxlky# bklhjbyfb# k# g_j_r_gguf
gZijy`_gb_f1#B/#gZdhg_p/# dZd#nZau# \#hl^_evguo# wibah^Zo#nhjfbjmxl# ^\Z/# ljb/# q_luj_#beb# iylv
rZ]h\/# lZd# b# wibah^u# [hevrbo# ^jZfZlbq_kdbo# ih\_kl\h\Zgbc# khhl\_lkl\mxl# ih^h[guf
ihkljh_gbyf1
DZd# beexkljZpbx# fu# jZkkfhljbf# ^jZfZlbq_kdb_# ih\_kl\h\Zgby/# khklhysb_# ba# ^\mo/# lj_o/

q_luj_o#beb#iylb#wibah^h\1

>\Z# wibah^Z1#>\Z#ihoh`bo# wibah^Z#qZklh#h[t_^bgyxlky# \#h^bg#rZ]1#<#hij_^_e_gghc# kl_i_gb
hl^_evgu_#wibah^u#g_#aZ\bkyl#hl#^jm]bo/#gh#\f_kl_#hgb#nhjfbjmxl#h[t_^bg_gguc#kx`_l1#<#lZdbo
kemqZyo/# i_j\uc# wibah^# ij_^klZ\ey_l# ijh[e_fm/# Z# ke_^mxsbc# __# j_r_gb_1#GZijbf_j/# bklhjby# h
jh`^_gbb#BafZbeZ#+;ul149=4±49,#kh^_j`bl#^\Z#wibah^Z#+kf1#jbk1#6;,1
I_j\uc#wibah^#khklhbl#ba#iylb#rZ]h\1#:]Zjv#h[jZsZ_l#gZ#k_[y#\gbfZgb_#KZju#+,,1#KZjZ#b#:\jZf

j_rZxl# ihemqblv# gZke_^gbdZ# hl# g__# +,,,1#KblmZpby# h[hkljy_lky/# dh]^Z#:]Zjv# aZqbgZ_l# j_[_gdZ# b
gZkf_oZ_lky# gZ^#KZjhc# +,,,,1#KZjZ# ieZgbjm_l# \ul_kgblv#:]Zjv# ba# k_fvb# +,9,1#Dhgnebdl#:]Zjb# b
KZju#j_rZ_lky/#dh]^Z#:]Zjv#m[_]Z_l#\#imklugx#+9,1
<lhjhc# wibah^# jZa^_e_g# gZ# ljb#rZ]Z1# J_r_gb_# ijh[e_fu# \# ij_^u^ms_f# wibah^_# ijb\h^bl# d

ihy\e_gbx# ijh[e_fu# \# wlhf# hlju\d_1#:g]_e# gZoh^bl#:]Zjv# \# imklug_# +,,1#Hg# ]h\hjbl# h# aZsbl_
;h`v_c#b#ih\_e_\Z_l#\_jgmlvky#d#KZj_#+,,,1#Ijh[e_fZ#j_rZ_lky/#dh]^Z#:]Zjv#\ha\jZsZ_lky#\#klZg#b
jh`^Z_l#BafZbeZ#+,,,,1
G_# l_jyy# k\h_h[jZaby/# wlb# wibah^u# h[t_^bgyxlky# \# ^jZfZlbq_kdhf# oh^_# j_r_gby# ijh[e_fu1

I_j\uc#kx`_l#hklZ\ey_l#gZk#\#[_kihdhckl\_=#:]Zjv#ghkbl#j_[_gdZ/#gh#KZjZ#\u]hgy_l#__#ba#^hfZ1#<h
\lhjhf#wibah^_#ijh[e_fZ#j_rZ_lky=#:]Zjv#\ha\jZsZ_lky#\#k_fvx#b#jh`^Z_l#:\jZfm#kugZ1

Ljb#wibah^Z1#>jZfZlbq_kdbc#hlq_l#bgh]^Z#khklhbl#ba#lj_o#wibah^h\1#I_j\uc#wibah^#ihdZau\Z_l
ijh[e_fm/# \lhjhc# kh^_j`bl# ih\lhj_gb_/# b# lj_lbc#²# j_r_gb_1#<#<_lohf# AZ\_l_# _klv# fgh`_kl\h
ijbf_jh\#lZdhc#kljmdlmju1



;ulb_# +48=4±4:=5:,# kh^_j`bl# lj_orZ]h\h_# ih\_kl\h\Zgb_# b# dZkZ_lky# lj_o# hkgh\guo# l_f=
h[_lh\Zgb_#aZ\_lZ#:\jZfm#+48=4±54,/#g_ijbylghklv#:\jZfZ#k#:]Zjvx#+49=4±49,#b#\_jghklv#:\jZZfZ
aZ\_lm#+4:=4±5:,#+kf1#jbk1#6<,1
L_fhc# wlh]h# hlju\dZ# y\ey_lky# ihemq_gb_# :\jZZfhf# ;h`v_]h# h[_lh\Zgby# h# k_f_gb# b# a_fe_1

;ulb_# +48=4±54,# khklhbl# ba# ^\mo# iZjZee_evguo# bklhjbc1#I_j\Zy# khh[sZ_l# h# ;h`v_f# h[_lh\Zgbb
:\jZfm#h#k_f_gb>#\lhjZy#hibku\Z_l#p_j_fhgbx#aZ\_lZ/#dhlhjZy#k\b^_l_evkl\m_l#:\jZfm#h#]jy^ms_f
h[j_l_gbb#a_feb1
J_r_gb_#wlhc#^jZfZlbq_kdhc#ijh[e_fu#ijhbkoh^bl#\#;ul14:=4±5:1#<#hlebqb_#hl#gZibkZggh]h#\

dgb]_# ;ulb_# +48=4±54,/# ]^_# ih^q_jdb\Z_lky# kZfh# h[_lh\Zgb_# aZ\_lZ/# wlZ# ]eZ\Z# khkj_^hlZqb\Z_l
\gbfZgb_# gZ# h[yaZl_evkl\Zo# aZ\_lZ1#;h]#ih\lhjy_l# h[_lh\Zgby# h# k_f_gb# b# a_fe_/# gh# gZ# i_j_^gbc
ieZg#\uklmiZ_l#?]h#ih\_e_gb_#:\jZZfm# +©oh^b#ij_^h#Fghx#b#[m^v#g_ihjhq_gª,1#;h]#gZihfbgZ_l
:\jZZfm#h# lhf/#qlh# k^_eZ_l#^ey#g_]h/#gh# aZl_f#;h]# h[jZsZ_l# \gbfZgb_#:\jZZfZ#gZ# mkeh\by/#ijb
dhlhjuo# aZ\_l#[m^_l#^_ckl\bl_e_g1#<# wlhc# ]eZ\_# lZd#`_#ihy\ey_lky#gh`/# dZd#b# \#;ul1# 48=:±54/#gh
a^_kv#m`_#:\jZZf/#Z#g_#;h]/#^he`_g#ijhclb#q_j_a#jblmZe#jZkk_q_gby1#DZd#;h]#ihdeyeky/#lZd#l_i_jv
^he`_g# k^_eZlv# b# :\jZZf1# AZl_f# ke_^m_l# h[tykg_gb_/# qlh# h[_lh\Zgb_# ijbgZ^e_`bl# BkZZdm/# g_
BafZbem# +;ul14:=48±54,1# Ihke_# lh]h/# dZd# ;h]# hklZ\ey_l# :\jZZfZ/# iZljbZjo# \uihegy_l# ;h`vb
ih\_e_gby/#kh\_jrb\#h[jy^#h[j_aZgby#k_[y#b#\k_c#k_fvb1
GZqZeh# b# dhg_p# wlh]h# hlju\dZ# \h# fgh]hf# mjZ\gh\_rb\Zxl# ^jm]# ^jm]Z1# <# gZqZevguo# kp_gZo

mihfbgZxlky# h[_lh\Zgby# b# aZ\_l# +;ul148=4±54,># h[_lh\Zgb_# b# aZ\_l# lZd# `_# mihfbgZxlky# \
aZdexq_gbb# +;ul14:=4±5:,1# Gh# i_j\uc# wibah^# dZkZ_lky# ij_bfms_kl\_ggh# ;h`vbo# h[_lh\Zgbc/# Z
ihke_^gbc# jZkkfZljb\Z_l# h[yaZl_evkl\Z# :\jZZfZ1# <# gZqZe_# ;h]# h[_sZ_l# g_qlh# bkihegblv/# b
aZdj_iey_l#K\h_# h[_sZgb_# jblmZehf# jZkk_q_gby#`b\hlguo># \# dhgp_#:\jZZf# b# _]h# ^hf# ijhoh^yl
q_j_a#jblmZe#h[j_aZgby1
<gbfZgb_# wlh]h# hlju\dZ# khkj_^hlZqb\Z_lky# g_# gZ# ;h`vbo# h[_lh\Zgbyo/# Z# gZ# h[yaZl_evkl\Zo
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