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Ebqghklb#\#\_lohaZ\_lguo
bklhjbyo

Y# ihfgx/# dZd# mqbl_evgbpZ# ijhqeZ# gZf# \# q_l\_jlhf# deZkk_# ©Jh`^_kl\_gkdbc# ]bfgª# QZjevaZ
>bdd_gkZ1#©Qlh#\Zf#ihgjZ\behkv#[hevr_#\k_]h#\#wlhc#bklhjbb"ª#²#kijhkbeZ#hgZ/#aZdju\#dgb]m1
©Fg_#ihgjZ\beky#DjhrdZ#Lbf/²#kdZaZeZ#fhy#khk_^dZ#ih#iZjl_1#²#Hg#[ue#lZdbf#fbeufª1
DZd# h[uqguc# fZevqbrdZ/# y# [ue# k# wlbf# kh\_jr_ggh# g_# kh]eZk_g1# ©Gbq_]h# ih^h[gh]h$# ²

\uklmibe#y1#²#KZfh_#bgl_j_kgh_#[ueh#\#iheghqv1#LZf#ijhbahreh#klhevdh#\k_]h#kljZrgh]h$ª
DeZkk#jZa^_ebeky#gZ# ^\_# qZklb1#>_\hqdb# kqblZeb/# qlh# kZfuf# \Z`guf# [ue#DjhrdZ#Lbf/# Z# \k_

fZevqbdb#kh]eZrZebkv#kh#fghc1#Fu#lZd#b#g_#ijbreb#d#h[s_fm#fg_gbx1#Gh#k_cqZk#y#ihgbfZx/#qlh
fhy# ih^jm]Z# b# y# khkj_^hlZqb\Zebkv# gZ# ^\mo# hkgh\guo# we_f_glZo# \k_o# bklhjbc1# Fh_# \gbfZgb_
ijb\e_d#aZfuk_e/#Z#__#ihjZabe#i_jkhgZ`1
<k_#fu# m\e_dZ_fky# dZdbf0gb[m^v# h^gbf#ba#g_kdhevdbo#gZijZ\e_gbc/# dh]^Z# qblZ_f# dgb]b# beb

kfhljbf#nbevfu1#NZdlbq_kdb/#ij_^ihqlbl_evgZy# \Z`ghklv# i_jkhgZ`_c# beb# aZfukeZ# \k_]^Z# [ueZ
ij_^f_lhf#kihjh\#kj_^b#ebl_jZlmjguo#djblbdh\1#H^gb# ]h\hjyl/#qlh#\_kv#jZkkdZa# kljhblky#\hdjm]
i_jkhgZ`_c/# ^jm]b_#`_# ml\_j`^Zxl/# qlh# \# p_glj_# klhbl# aZfuk_e1#G_dhlhju_# qZklb# ijhba\_^_gby
[hevr_# aZ\bkyl# hl# h^gh]h# we_f_glZ/# q_f# hl# ^jm]h]h1# Gh# ijb# hdhgqZl_evghf# ZgZeba_# \Z`_g# dZd
aZfuk_e/#lZd#b#i_jkhgZ`b1
IjbklmiZy# d# bamq_gbx# i_j\hgZqZevgh]h# agZq_gby# \_lohaZ\_lguo# bklhjbc/# fu/# ij_`^_# \k_]h/

[m^_f# khkj_^hlZqb\Zlvky# gZ# ebqghklyo0i_jkhgZ`Zo1# A^_kv# \u^_eyxlky# ljb# hkgh\guo# fhf_glZ=
ij_^klZ\e_gb_# ebqghklb/# l_ogbdZ# hibkZgby# ebqghklb# b# p_ev# keh\_kgh]h# h[jZaZ1# DZdb_# ebqghklb
ihy\eyxlky# \# wlhf# hlju\d_"#DZd# \_lohaZ\_lgu_# ibkZl_eb# hibku\Zeb# bo# oZjZdl_ju"#Ihq_fm# hgb
m^_eyeb#wlhfm#lZd#fgh]h#\gbfZgby"

Ij_^klZ\e_gb_#ebqghklb
>ey#ihgbfZgby#jheb#ebqghkl_c#\#\_lohaZ\_lguo#bklhjbyo#gZf#gm`gh#h[jZlblv#\gbfZgb_#gZ#^\Z

hkgh\guo#\hijhkZ=#©dZdb_#ebqghklb#\dexq_gu"ª#b# ©dZd#hgb#bah[jZ`_gu"ª1#Qlh[u#gZclb#hl\_lu/
fu#jZkkfhljbf#kibkhd#i_jkhgZ`_c/#b#bo#ihjlj_lu#\#bklhjbyo#<_loh]h#AZ\_lZ1

Kibkhd#i_jkhgZ`_c
LZ# beb# bgZy# bklhjby# hq_gv# qZklh# aZihfbgZ_lky# gZf# [eZ]h^Zjy# i_jkhgZ`Zf/# dhlhju_# \# g_c

kh^_j`Zlky1#Ih\_klv#O_fbg]mwy#©Khegp_#lZd`_#\hkoh^blª#gZibkZgZ#h#>`_cd_#;Zjgk_/#E_c^b#;j_l
Wreb# b# ;beeb# =hjlhg_1# Kx`_l# dgb]b# Nhedg_jZ# ©:\_kkZehf/# :\_kkZehf$ª# aZ\yau\Z_lky# \hdjm]
LhfZkZ#KZli_gZ#b#D\_glbgZ#DhfikhgZ1#Dh]^Z#fu#^mfZ_f#h#i_jkhgZ`Zo/#fu#\kihfbgZ_f#fgh]h_#ba
kZfbo#ijhba\_^_gbc1
LZdbf#`_#h[jZahf/#fu#fh`_f#fgh]h_#m\b^_lv#\#\_lohaZ\_lguo#bklhjbyo/#ijhklh#jZkkfZljb\Zy

ebqghklb/# mqZkl\mxsb_# \# ijhp_kk_# ih\_kl\h\Zgby1# ;ulb_# +44=43±58=43,# ih\_kl\m_l# h# `bagb
:\jZZfZ1#Dgb]Z#Bhgu#khkj_^hlZqb\Z_lky#gZ#ijhjhd_#Bhg_1#Dgb]b#PZjkl\#jZkkfZljb\Zxl#KZfmbeZ/
KZmeZ#b#>Z\b^Z1#Kibkhd#ebqghkl_c# kem`bl#gZf#hkgh\guf#hjb_glbjhf/#ijb#ihfhsb# dhlhjh]h#fu
fh`_f#m]em[eylvky#\#bamq_gb_#l_dklZ1
I_jkhgZ`b#²#wlh#ex^b#beb#]jmiiu#ex^_c#\#jZkkdZa_1#Gh#dZdb_#\b^u#i_jkhgZ`_c#\dexqZxl#\

k_[y#\_lohaZ\_lgu_#bklhjbb"#Dlh#h[uqgh#\#kibkd_"#Bamq_gb_#i_jkhgZ`_c#;b[ebb#h]jZgbqb\Zxlky
h[uqgh# nb]mjZfb# ebqghkl_c1# Ex^b# \# <_lohf# AZ\_l_# aZgbfZxl# hq_gv# \Z`gh_# f_klh/# gh



\_lohaZ\_lgu_# ibkZl_eb# lZd`_# khkj_^hlZqb\Zebkv# gZ# ;h]_/# k\_jot_kl_kl\_gguo# kms_kl\Zo/# Z# g_
lhevdh#gZ#ex^yo1

;h]1#Dh]^Z#fu#qblZ_f#;b[ebx/#fu#qZklh#^mfZ_f/#qlh#kZfhc#\Z`ghc#Ebqghklvx#\#g_c#y\ey_lky
;h]1#<_lohaZ\_lgu_# ibkZl_eb# g_# ijhklh# hibku\Zeb# q_eh\_q_kdb_# ^_eZ># bo# dhg_qghc# p_evx# [ueh
y\blv# ;h]Z# b# ?]h# \hex# BajZbex1# <# wlhf# kfuke_/# \_lohaZ\_lgu_# bklhjbb# \k_]^Z# jZkdju\Zxl
Ebqghklv# ;h]Z1# H^gZdh# ;h]# g_# \k_]^Z# gZoh^blky# gZ# i_j_^g_f# ieZg_# \# \_lohaZ\_lguo# bklhjbyo1
Bgl_gkb\ghklv#?]h#ijbkmlkl\by#\#jZaebqguo#kx`_lZo#jZagZy1
;h]#b]jZ_l#p_gljZevgmx#jhev#\h#fgh`_kl\_#jZkkdZah\/#ihklhyggh#h[jZsZykv#d#K\h_fm#l\hj_gbx

b# mijZ\eyy# kh[ulbyfb1#<# bklhjbb# h[# ba]gZgbb# ba#?^_fkdh]h# kZ^Z#;h]# kijZrb\Z_l# b# ijhdebgZ_l
+;ul16=<±57,1#<#ih\_kl\h\Zgbb#h#fhebl\_#KhehfhgZ/#;h]#h[jZsZ_lky#d#Khehfhgm#b#hl\_qZ_l#gZ#_]h
fhebl\m#+6PZj16=4±48,1#Wlb#b#fgh]b_#^jm]b_#bklhjbb#ihf_sZxl#;h]Z#\#p_glj#\k_o#kh[ulbc1
Gh# \# ^jm]bo# l_dklZo# ^hfbgbjmxl# q_eh\_q_kdb_# ^_eZ/# Z# ;h]# b]jZ_l# dZd# [u# g_aZf_lgmx# jhev1

Bklhjby#h#<Z\behgkdhc#[Zrg_#+;ul144=4±<,#kgZqZeZ#ih\_kl\m_l#h#ihiuld_#q_eh\_q_kl\Z#ihkljhblv
g_ih[_^bfuc#]hjh^1#;h]#ihy\ey_lky/#dh]^Z#kljhbl_evkl\h#m`_#ihqlb#aZdhgq_gh#+;ul144=8±<,1#Bgh]^Z
\hagbdZ_l#ijh[e_fZ/#b#;h]#ihy\ey_lky/#qlh[u#ihfhqv#jZaj_rblv#__#b#lml#`_#kdju\Z_lky#ba#\b^Z1#<
jZkkdZa_#h[#bkoh^_#:\jZfZ#ba#?]bilZ#+;ul145=43±53,/#;h]#ihqlb#g_#mihfbgZ_lky/#_keb#g_#mqblu\Zlv
4:#klbo=#©Gh#=hkih^v#ihjZabe#ly`dbfb#m^ZjZfb#nZjZhgZ#b#^hf#_]hª1#JZaj_rb\#ljm^ghklb#:\jZfZ/
;h]#bkq_aZ_l#ba#jZkkdZaZ1#Djhf_#wlh]h/#fgh]b_#hlju\db#lhevdh#djZldh#mihfbgZxl#h#;h]_1#GZijbf_j/
;h]# g_# b]jZe# gbdZdhc# Zdlb\ghc# jheb/# dh]^Z#>Z\b^# magZe# h# kf_jlb#KZmeZ# +5PZj14=4±49,1#LZd`_# \
ih\_kl\h\Zgbb# h# ij_ex[h^_ygbb# >Z\b^Z# +5PZj144=4±5:,# gb# keh\Z# g_# ]h\hjblky# h# ;h]_/# djhf_
aZ\_jrZxs_]h# ij_^eh`_gby=# ©B# [ueh# wlh# ^_eh/# dhlhjh_# k^_eZe# >Z\b^/# aeh# \# hqZo# =hkih^Z
+5PZj144=5:[,1
B#gZdhg_p/#\#g_dhlhjuo#hlju\dZo#;h]#iheghklvx#hlklmiZ_l#gZ#aZ^gbc#ieZg1#<#ih\_kl\h\Zgbb#h

`bagb#>Z\b^Z#kj_^b#Nbebklbfeyg#+4PZj15:=4±45,#h#;h]_#g_#mihfbgZ_lky1#;mgl#KZ\_y#ijhlb\#>Z\b^Z
+5PZj153=4±59,#lZd`_#gbdZd#g_#k\yau\Z_lky#k#;h]hf1#M^b\bl_evgh/#qlh#h#;h]_#g_l#gb#keh\Z#b#\#dgb]_
?knbjv1
Gh#a^_kv#gm`gh#[ulv#hklhjh`guf1#Ohly#h#;h]_#fh`_l#g_#mihfbgZlvky#dhgdj_lgh#\#g_dhlhjuo

wibah^Zo/# Hg# gbdh]^Z# g_# bkq_aZe# ba# nhdmkZ# \b^_gby# \_lohaZ\_lguo# ibkZl_e_c1# Hg# kqblZeky
ijh\b^ysbf#MijZ\bl_e_f#kh[ulbc/#^Z`_#dh]^Z#g_#ihy\eyeky#\#l_dkl_#gZijyfmx1
;h`v_#kdjulh_#ijbkmlkl\b_#ijbagZ_lky#\#gZqZevguo# kp_gZo#[jZdZ#KZfkhgZ# k#Nbebklbfeygdhc

+Km^147=4±7,1# KZfkhg# \ex[ey_lky# \# fheh^mx# `_gsbgm# \#NbfgZn_1# ?]h# fZlv# b# hl_p# ijhlb\ylky
lZdhfm#[jZdm/#gh#KZfkhg#gZklZb\Z_l1#>h#wlh]h#fhf_glZ#;h]#g_#mihfbgZ_lky/#gh#^Ze__#ibkZl_ev#^Z_l
ihgylv#qblZl_eyf/#qlh#aZ#\k_f#wlbf#klhye#;h]=#hl_p#_]h#b#fZlv#g_#agZeb/#qlh#wlh#hl#=hkih^Z/#b#qlh#hg
bs_l# kemqZy# hlhfklblv# NbebklbfeygZf# +kl1# 7,1# :\lhj# Dgb]b# Km^_c# khh[sbe# qblZl_eyf# h
nmg^Zf_glZevghf# m[_`^_gbb/# ih^^_j`b\Z_fhf# \k_fb# ibkZl_eyfb# <_loh]h# AZ\_lZ1# Kh[ulby# bo
bklhjbc# \k_]^Z# hljZ`Zxl# ijh\b^_gb_# ;h`v_1#<# wlhf# kfuke_/# ;h]# y\ey_lky# i_j\hc# Ebqghklvx# \
dZ`^hc#\_lohaZ\_lghc#bklhjbb/#^Z`_#_keb#Hg#kdjulh#^_ckl\m_l#aZ#kp_ghc1

K\_jot_kl_kl\_ggu_#kms_kl\Z1#Jy^#\_lohaZ\_lguo#bklhjbc#\dexqZ_l#\#k\hc#kibkhd#ebqghkl_c
k\_jot_kl_kl\_ggu_# kms_kl\Z1# :g]_eu# b]jZxl# \Z`gmx# jhev# \# jZaebqguo# wibah^Zo># ^Z`_# kZlZgZ
ihy\ey_lky# \j_fy# hl# \j_f_gb1# <_lohaZ\_lgu_# ibkZl_eb# \_jbeb/# qlh# wlb# k\_jot_kl_kl\_ggu_
kms_kl\Z#Zdlb\gh#mqZkl\mxl#\#bklhjbb#BajZbey1
JZajmr_gb_# Kh^hfZ# b# =hfhjju# +;ul14;=4±4<=5<,# ij_^klZ\ey_l# ohjhrh# ba\_klguc# ijbf_j

\klj_qb# kh# k\_jot_kl_kl\_ggufb# ebqghklyfb1# G_[_kgu_# imlgbdb# \klj_lbebkv# k# :\jZZfhf# b
khh[sbeb# _fm# h# ]jy^ms_f# km^_# +;ul14;=49±66,1# >Ze__# bklhjby# khkj_^hlZqb\Z_lky# gZ# lhf/# dZd
ihkeZggu_#:g]_eu# kiZkZxl#EhlZ# b# _]h# k_fvx# ba# ]hjh^Z# +;ul14<=45±55,1#LZd#`_# b# i_j\u_# ]eZ\u
dgb]b#Bh\Z# +Bh\# 4=9±5=:,# jZkkfZljb\Zxl# jhev# kZlZgu# \# [_^Zo#Bh\Z1#<# ih\_kl\h\Zgbb# h# iZ^_gbb
>Z\b^Z# +4IZj154=4±55=4,/# kZlZgZ# ih^lhedgme# >Z\b^Z# kh]j_rblv# +4IZj154=4,1# :g]_e# ;h`bc# lZd`_
\f_rb\Z_lky# \# oh^# kh[ulbc/# qlh[u# gZdZaZlv# BajZbev# +4IZj154=48,1# <h# fgh]bo# jZkkdZaZo
mihfbgZ_lky#h#lhf/#dZd#k\_jot_kl_kl\_ggu_#kms_kl\Z#\uihegyeb#hij_^_e_ggu_#aZ^Zgby=#e_klgbpZ
BZdh\Z# +;ul15;=45,/# BZdh\# \# I_gmwe_# +;ul165=57±63,/# bkiulZgb_# :\jZZfZ# +;ul155=44±4;,/
^_fhgbq_kdh_#fmq_gb_#KZmeZ#+4PZj149=47±49/#56,#²#lhevdh#g_dhlhju_#ba#gbo1

Ex^b1# Ohly# ;h]# b# k\_jot_kl_kl\_ggu_# kms_kl\Z# y\eyxlky# \Z`gufb/# \_lohaZ\_lgu_# bklhjbb
jZa\hjZqb\Zxlky/# \# hkgh\ghf/# \hdjm]# ex^_c1# H^gb# kx`_lu# aZljZ]b\Zxl# g_kdhevdh# q_eh\_d
+;ul17=4±49>#<=4±4:>#5<=47±63>#Jmnv#6=4±4;,/#^jm]b_#ho\Zlu\Zxl#p_eu_#]jmiiu/#]hjh^Z/#gZjh^u#b#\k_



q_eh\_q_kl\h# +;ul144=4±<># 4<=4±5<># Bko145=64±75># Km^149=56±64># 6PZj14:=:±57,1# D# kh`Ze_gbx/
_\Zg]_ebklu#qZklh#g_#aZf_qZxl#lZdh]h#\gbfZgby#kh#klhjhgu#<_loh]h#AZ\_lZ#d#ex^yf1#Fu#gbdh]^Z
g_# ^he`gu# aZ[u\Zlv=# gZkdhevdh# wlb# bklhjbb# dZkZxlky# ;h]Z/# gZklhevdh# `_# hgb# dZkZxlky# b
q_eh\_q_kl\Z1# <_lohaZ\_lgu_# ih\_kl\h\Zgby# fgh]h_# hldju\Zxl# h# q_eh\_q_kdhc# `bagb1# :\lhju
;b[ebb#mqZl#\#k\hbo#bklhjbyo#]em[hdhc#bklbg_/#gh#k\hb#\a]ey^u#b#[h]hkeh\kdb_#b^_b#hgb#i_j_^Zxl
gZf#q_j_a#hibkZgb_#`bagb#ex^_c1
<_lohaZ\_lgu_#bklhjbb#ih\_kl\mxl#gZf#h#fgh`_kl\_#i_jkhgZ`_c1#GZf#[m^_l#e_]q_#bkke_^h\Zlv

bo# i_j\bqgh_# agZq_gb_/# _keb# fu# kgZqZeZ# mklZgh\bf# kibkhd# hkgh\guo# ebqghkl_c1#Ihy\ey_lky# eb
;h]"# DZdb_# k\_jot_kl_kl\_ggu_# kms_kl\Z# mihfygmlu"# DZdb_# ex^b# \dexq_gu"# LZdhc# kibkhd
ihkem`bl#gZf#hkgh\guf#gZijZ\e_gb_f#\#bamq_gbb#i_j\hgZqZevgh]h#agZq_gby1

Bah[jZ`_gb_#ebqghkl_c
>\_#^_\mrdb#h[km`^Zeb#h^gh]h#h[s_]h# agZdhfh]h1#I_j\Zy# ]h\hjbeZ=#©Ih0fh_fm/#hg#hlebqguc

iZj_gv1#Hg#lZdhc#\_`eb\uc#b#aZ[hleb\ucª1
©:#y#h#g_f#kh\_jr_ggh#^jm]h]h#fg_gby/²#i_j_[beZ#\lhjZy1#²#Lu#m\_j_gZ/#qlh#fu#]h\hjbf#h[

h^ghf#b#lhf#`_#q_eh\_d_"ª
©Fu#]h\hjbf#h[#h^ghf#iZjg_/²#hl\_lbeZ#i_j\Zy1#²#Ijhklh#fu/#gZ\_jgh_/#\b^bf#_]h#k#jZaguo

klhjhgª1
Ex^b# qZklh# bf_xl# jZagu_# fg_gby# h[# h^ghf# b# lhf# `_# q_eh\_d_1# DZ`^uc# q_eh\_d# keh`gh

mkljh_g>#_]h#g_evay#^h#dhgpZ#ihgylv1#GZr_#km`^_gb_#h#dhf0gb[m^v#fh`_l#[ulv/#\#emqr_f#kemqZ_/
lhevdh# qZklbqguf1#Fu# gbdh]^Z# g_# ^he`gu# hlh`^_kl\eylv# q_eh\_dZ# k# gZrbf# fg_gb_f# h[# wlhf
q_eh\_d_1
LZdh_#`_#jZa^_e_gb_#^he`gh#ijbkmlkl\h\Zlv#b#\#lhedh\Zgbb#\_lohaZ\_lguo#bklhjbc1#;b[e_ckdb_

ibkZl_eb# bf_eb# ^_eh# k# j_Zevgufb# nb]mjZfb# ijhreh]h/# gh# ^Z\Zeb# wlbf# ebqghklyf# lhevdh
h]jZgbq_ggu_# keh\_kgu_# h[jZau1# Bo# h[jZau# nhjfbjh\Zebkv# ba# hibkZgby# ijb\uq_d/# wfhpbc/
`_eZgbc# b# ^_ckl\bc# hibku\Z_fuo# ex^_c1#Hgb# g_# ij_^hklZ\eyxl# gZf# h[t_dlb\ghc/# h^ghagZqghc
hp_gdb1# <f_klh# wlh]h/# hgb# hibku\Zxl# ;h]Z/# k\_jot_kl_kl\_gguo# kms_kl\# b# ex^_c# lZd/# qlh[u
\ua\Zlv#m#qblZl_e_c#hij_^_e_ggmx#j_Zdpbx#b#knhjfbjh\Zlv#hij_^_e_ggu_#\a]ey^u1#L_ogbdZ#lZdh]h
h[jZagh]h#hibkZgby#^h\hevgh#jZaghh[jZagZ1#>Ze__#\#wlhc#]eZ\_#fu#h[km^bf#g_kdhevdh#gZijZ\e_gbc/
Z#k_cqZk#^Z\Zcl_#ihkfhljbf#gZ#^\Z#\b^Z#oZjZdl_jbklbdb=#q_klghklv#b#\u[hjhqghklv1

Q_klghklv1#K\hb#hibkZgby#ebqghkl_c#\_lohaZ\_lgu_#Z\lhju#^_eZeb#q_klgh1#Hgb#g_#\u^mfu\Zeb
dZq_kl\#^ey#k\hbo#i_jkhgZ`_c1#Bo#h[jZau#qZklh#h[eZ^Zxl#iehobfb#dZq_kl\Zfb#gZjy^m#k#ohjhrbfb1
<#dgb]Zo#PZjkl\/#gZijbf_j/#Beby#ij_^klZ\e_g#\_ebqZcrbf#bajZbevkdbf#ijhjhdhf1#>j_\gbc#Z\lhj
hibku\Z_l# _]h# dZd# ;h`v_]h# fm`Z/# dhlhjuc# ihy\beky# \# ly`_eu_# \j_f_gZ1# Hg# kh\_jrZe# qm^_kZ
+6PZj14:=:±47/# 4:±56># 4;=4;±79># 7PZj14=45,/# kf_eh# \uklmiZe# ijhlb\# pZjkdbo# \eZkl_c# ih# ;h`v_fm
ih\_e_gbx# +6PZj14;=48±79,# b# hl\Z`gh# ijhlb\hklhye# `j_pZf# <ZZeZ# +6PZj14;=49±73,1#Fu# fh`_f
h`b^Zlv/#qlh#ibkZl_ev#m^_j`blky#hl#mihfbgZgby#h#dZdbo0eb[h#g_^hklZldZo#lZdhc#\Z`ghc#nb]mju/
gh#hg#mihfbgZ_l1#Ihke_#lh]h/#dZd#Beby#ijhy\be#h]jhfgh_#fm`_kl\h#gZ#]hj_#DZjfbe/#fu#qblZ_f=

M\b^_\#wlh/#hg#\klZe#b#ih[_`Ze/#qlh[u#kiZklb#`bagv#k\hx/#b#ijbr_e#\#<bjkZ\bx/#dhlhjZy#\#Bm^__/
b# hklZ\be# hljhdZ# k\h_]h# lZf1# :# kZf# hlhr_e# \# imklugx# gZ# ^_gv# imlb/# b/# ijbr_^rb/# k_e# ih^
fh``_\_eh\uf#dmklhf/#b#ijhkbe#kf_jlb#k_[_/#b#kdZaZe=#^h\hevgh#m`_/#=hkih^b>#\havfb#^mrm#fhx/
b[h#y#g_#emqr_#hlph\#fhbo1#B#e_]#b#aZkgme#ih^#fh``_\_eh\uf#dmklhf#+6PZj14<=6±8Z,1

Ih^h[gu_#hldjh\_gby#h#ihjhdZo#ihy\eyxlky#b#\#hibkZgbb#`bagb#^jm]bo#\Z`guo#nb]mj1#Ihke_
ihlhiZ#Ghc# hivyg_e# +;ul1<=53±54,1#=eZ\u# ^\_gZ^pZlb# dhe_g#BajZbe_\uo# ^_eZeb# ihklu^gu_# ^_eZ
+;ul168=55># 67=4±64># 6:=45±68># 6;=4±59,># :Zjhg# \ha^\b]# ahehlh]h# l_evpZ# +Bko165=5±9,>
ij_ex[h^_ygb_#>Z\b^Z#klZeh#ba\_klgh#GZnZgm#+5PZj145=4±47,1#Khehfhg#iha\heye#b^hehihdehgkl\h/
b#kZf#kh\_jrZe#_]h#+6PZj144=4±;,1
<_lohaZ\_lgu_#ibkZl_eb#lZd`_#ij_^klZ\eyeb#kf_euc#ihjlj_l#;h]Z1#Hgb#gbdh]^Z#g_#khfg_\Zebkv

\#;h`_kl\_gghf#kh\_jr_gkl\_/#gh#hgb#lZd#`_#g_#[hyebkv#ihdZau\Zlv#qblZl_eyf#`_kldb_#dZq_kl\Z#\
oZjZdl_j_#;h]Z1#;h`v_#^he]hl_ji_gb_#b#ijhs_gb_#ij_\haghkylky#\h#fgh]bo#bklhjbyo#+kf1#Bko165=<±
47># 66=45±4:># 5PZj145=46># BhgZ# 5=4±43># 6=7±43,1# Gh# lZd`_# g_fZeh# ]h\hjblky# h# ;h`v_f# ]g_\_# b
yjhklb/# ^Z`_# gZ# ?]h# gZjh^# +5PZj145=44±45/# 47># 6PZj144=<±46># 7PZj14:=4±56># 4IZj154=4±55=4,1# ;h]
ihkueZ_l# aeuo# ^moh\# +4PZj149=47±49/# 56># 4;=43,# b# ihimkdZ_l# ^mom# e`b# \hclb# \# mklZ# ijhjhdh\



+5IZj14;=4;±55,1# ;b[e_ckdb_# ibkZl_eb# hibku\Zeb# ;h]Z# lZd/# dZd#Hg# ijhy\eye# k_[y/# Z# g_# lZd/# dZd/
\hafh`gh/#?]h#`_eZeb#\b^_lv#qblZl_eb1
Q_klghklv#\_lohaZ\_lguo#ibkZl_e_c#mdj_iey_l#gZr_#qm\kl\h#m\_j_gghklb#\#bklbgghklb#hibkZgby

]_jh_\1#Dh]^Z#q_eh\_q_kdZy#keZ[hklv#beb#]j_o#b]jZeb#\Z`gmx#jhev#\#bo#jZkkdZa_/#hgb#g_#kdju\Zeb
wlh]h1#?keb#dZdhc0gb[m^v#Zki_dl#;h`v_]h#oZjZdl_jZ#[ue#\Z`_g#^ey#bo#p_e_c/#hgb#]h\hjbeb#h#g_f1#<
k\_l_# bo# bkdj_gg_]h# hibkZgby# fu# fh`_f# [ulv# m\_j_gu/# qlh# \_lohaZ\_lgu_# oZjZdl_jbklbdb
ijZ\^b\u#b#\_jgu1

<u[hjhqghklv1# L_f# g_# f_g__/# ibkZl_eb# <_loh]h# AZ\_lZ# lZd`_# kha^Zeb# h[jZapu/# \# dhlhjuo
jmdh\h^kl\h\Zebkv#gZf_j_gguf#hl[hjhf1#Hgb#hl[bjZeb#^ey#hibkZgby#ebqghkl_c#h^gb# dZq_kl\Z#b
mfZeqb\Zeb#h#^jm]bo1#QblZy#\_lohaZ\_lgu_#bklhjbb/#fu#\b^bf/#qlh#bo#Z\lhju#g_#jmdh\h^kl\h\Zebkv
h[yaZl_evkl\Zfb# nhjfbjh\Zlv# hibku\Z_fu_# oZjZdl_ju# ih^jh[gh# b# ihgylgh1# Hgb# ih\_kl\mxl
lhevdh#h#l_o#klhjhgZo#ebqghkl_c/#dhlhju_#ih^oh^yl#^ey#bo#p_e_c1
DZd#fu#m`_# kdZaZeb/#Dgb]Z#Km^_c#[ueZ#gZibkZgZ/#qlh[u#ihdZaZlv#gm`^m#BajZbey# \#pZj_>#^ey

khh[s_gby#h[#wlhf#ibkZl_ev#gZf_j_ggh#hl[bjZe#dZq_kl\Z#^ey#hibkZgby#h[jZah\1#Kj_^gyy#qZklv#_]h
dgb]b#ho\Zlu\Z_l#fgh]h#ebqghkl_c=#=hnhgbbe#+6=:±44,/#:h^#+6=45±63,/#KZf_]Zj#+6=64,/#>_\hjZ#+7=4±
8=64,/# =_^_hg# b# _]h# kug#:\bf_e_o# +9=4±<=8:,/# g_dhlhju_# \lhjhkl_i_ggu_# km^vb# +43=408,/#B_nnZc
+43=9±45=:,/# ^jm]b_# \lhjhkl_i_ggu_# km^vb# +45=;±48,# b# KZfkhg# +46=4±49=64,1# DZd# ihdZau\Z_l
ke_^mxsZy#^bZ]jZffZ/#Z\lhj#oZjZdl_jbabjh\Ze#wlb#ebqghklb/#khhlghky#bo#hibkZgb_#k#hij_^_e_gghc
aZ^Zq_c#+kf1#jbk1#47,1
DZd# ihdZau\Z_l# ko_fZ/# k_jby# jZkkdZah\# h# km^vyo# gZqbgZ_lky# lj_fy# hkgh\gufb# nb]mjZfb/

dhlhjuo#Z\lhj#oZjZdl_jbabjh\Ze/#dZd#h[jZapu1#=hnhgbbe/#:h^#+KZf_]Zj,#b#>_\hjZ#bkihegyeb#k\hb
h[yaZgghklb#[_amij_qgh/#aZ#qlh#BajZbev#ij_[u\Ze#fgh]b_#]h^u#\#fbj_1
<# hibkZgbb# h[jZah\# km^_c# aZf_lgu#baf_g_gby/# dh]^Z# ihy\ey_lky#=_^_hg# b# _]h# kug#:\bf_e_o1

K\h_# kem`_gb_#=_^_hg# gZqZe# lZd#`_/# dZd#ij_^u^msb_# km^vb># hg#ih\bgh\Zeky#;h]m#b# ij_mki_\Ze1
H^gZdh# d# dhgpm#`bagb#=_^_hg# ij_ldgmeky# b# gZqZe# ihdehgylvky# ahehlhfm# _nh^m/# dhlhjh]h# kZf# b
k^_eZe#+Km^1;=5:,1#Ihke_#wlh]h#kh[ulby#kug#=_^_hgZ#ijh\ha]eZkbe#k_[y#pZj_f/#\hkklZe#ijhlb\#;h]Z
b#gZqZe#ijbl_kgylv#gZjh^1#=_^_hg#b#:\bf_e_o#ij_^klZ\eyxl#kh[hc#ebqghklb/#\#dhlhjuo#khq_lZxlky
ohjhrb_#b#iehob_#dZq_kl\Z1
Wlhl#imlv#hrb[hd#b#ij_ldgh\_gbc#ijh^he`Z_lky#\#jZkkdZaZo#h[#B_nnZ_#b#KZfkhg_1#Wibah^u#k

B_nnZ_f#ij_^klZ\eyxl#kh[hc#\Z`guc#ijbf_j#\#pbde_#hlklmigbq_kl\Z/#ihdZygby#b#ba[Z\e_gby1#<
Dgb]_#Km^_c#+43=43,#ex^b#ijhkyl#h#fbehklb/#dZd#b#ij_`^_/#gh#;h]#hl\_j]Z_l#bo#fhev[m#+Km^143=44±
47,1# Lhevdh# ihke_# mk_j^gh]h# ijhr_gby# Hg# ijhy\ey_l# d# gbf# kgbkoh^bl_evghklv# +Km^143=49[,1
B_nnZc#^hklb]Z_l#ih[_^u/#gh#_]h#ba[Z\e_gb_#hfjZq_gh#g_h[^mfZgghc#deyl\hc=#ijbg_klb#\#`_jl\m
\kydh_#kms_kl\h/#dhlhjh_#i_j\h_#\uc^_l#ba#_]h#^hfZ#+44=5<±6<,1
KZfkhg#lZd#`_#ihy\ey_lky/#dZd#q_eh\_d#khfgbl_evguo#gjZ\kl\_gguo#dZq_kl\1#;m^mqb#gZahj__f/

hl^_e_gguf#^ey#;h]Z# +46=8,/#hg#`_gblky#gZ#Nbebklbfeygd_# +47=4±53,#b#jZkdju\Z_l#>Zeb^_#k_dj_l
k\h_c#kbeu#+49=4±55,1#GZdhg_p/#hg#ih[_`^Z_l#Nbebklbfeyg/#gh#ieZlbl#aZ#wlh#k\h_c#`bagvx#+49=56±
63,1#<# hibkZgb_# `bagb# KZfkhgZ# Z\lhj# \dexqZ_l# k\_^_gby# h# gbadbo# q_jlZo# oZjZdl_jZ# g_dhlhjuo
km^_c#BajZbey1
LZdZy# \u[hjhqghklv# \# hibkZgbb# kem`bl# p_eyf# dgb]b# Km^_c1# K# lhqdb# aj_gby# Z\lhjZ/# km^vb

klZgh\bebkv# om`_# k# dZ`^uf# ihdhe_gb_f1# Wlh# mom^r_gb_# ykgh# ihdZau\Z_l# gm`^m# BajZbey# \
[eZ]hq_klb\hf# pZj_# ^ey# mklZgh\e_gby# kijZ\_^eb\h]h# ijZ\e_gby# b# klZ[bevgh]h# jmdh\h^kl\Z# ^ey
gZjh^Z1
AZf_qZy# dZq_kl\Z/# dhlhju_# \_lohaZ\_lgu_# Z\lhju# \dexqZeb# beb# `_# bkdexqZeb# ba# k\hbo

oZjZdl_jbklbd/#fu# \b^bf# lm#p_ev/# k# dhlhjhc# hgb# ibkZeb# lhl#beb# bghc# k\hc# ljm^1#<_lohaZ\_lgu_
ibkZl_eb#gbdh]^Z#g_#ba\jZsZeb#nZdlh\/#gh#hgb#gZf_j_ggh#himkdZeb#hij_^_e_ggu_#kh[ulby/#qlh[u
knhdmkbjh\Zlv# \a]ey^u#qblZl_e_c#gZ#gm`guo# Zki_dlZo1#Ihwlhfm#ijb# ql_gbb# [b[e_ckdbo# bklhjbc
fu#^he`gu#mqblu\Zlv#\u[hjhqghklv#hibkZgby#ebqghkl_c1#DZd#bklhjby#bah[jZ`Z_l#ebqghklb"#DZd
lZdh_#bah[jZ`_gb_#k\yaZgh#k#p_eyfb#ibkZl_ey"
BlZd/#ebqghklb#b]jZxl#p_gljZevgmx#jhev# \#jZkkdZaZo#<_loh]h# AZ\_lZ1#Kibkhd# \dexqZ_l#;h]Z/

k\_jot_kl_kl\_ggu_# kms_kl\Z# b# ex^_c1# <_lohaZ\_lgu_# ibkZl_eb# k# m^b\bl_evghc# bkdj_gghklvx
hibku\Zeb#ebqghklb1#Gh#ijb#wlhf#hgb#ijb[_]Zeb#d#\u[hjhqguf#hibkZgbyf/#qlh[u#i_j_^Zlv#k\hb
b^_b1#?keb#fu#[m^_f#ihfgblv#h[#wlhf/#fu#kfh`_f#iheg__#jZkdju\Zlv#^ey#k_[y#ebqghklb#<_loh]h
AZ\_lZ1



Kj_^kl\Z#hibkZgby#]_jhy
M#f_gy#_klv#^jm]/#dhlhjh]h#y#kqblZx#kh\_jr_gguf#om^h`gbdhf#ih#kl_dem1#Y#\k_]^Z#ihjZ`Zeky

_]h# jZ[hl_/# gh# g_^Z\gh# y# ijbr_e# \# ihegh_# bamfe_gb_/# dh]^Z# hg# ijb]eZkbe#f_gy# \#fZkl_jkdmx# b
ihdZaZe# jZaebqgu_# kihkh[u/# ijb# ihfhsb# dhlhjuo# hg# ^h[b\Z_lky# fZkl_jkl\Z1# Y# [ue# ihjZ`_g
keh`ghklvx# ijhp_kkZ1# L_i_jv# y# p_gx# _]h# jZ[hlm# ih0gh\hfm1# AgZgb_# ijhp_kkZ# ijhba\h^kl\Z
ih\urZ_l#fhx#kihkh[ghklv#\b^_lv#djZkhlm#_]h#kl_deZ#_s_#[hevr_1
Lh#`_#kZfh_#fh`gh#kdZaZlv#h[#hibkZgbb#]_jh_\#\#bklhjbyo#<_loh]h#AZ\_lZ1#;hevrbgkl\h#ba#gZk

bglmblb\gh# qm\kl\m_l# \Z`ghklv# bah[jZ`_gby# oZjZdl_jZ1# Gh# gZrZ# hp_gdZ# wlh]h# Zki_dlZ
\_lohaZ\_lguo# bklhjbc# m]em[ey_lky/# dh]^Z# fu# ihgbfZ_f# jZaghh[jZab_# l_ogbdb# nhjfbjh\Zgby
keh\_kguo#h[jZah\/#d#dhlhjhc#ijb[_]Zeb#[b[e_ckdb_#Z\lhju1
Kj_^kl\Z#kha^Zgby#oZjZdl_jh\#hq_gv#keh`gu/#gh#ljb#nZdlhjZ#hkh[_ggh#\Z`gu=#khklZ\gu_#qZklb

keh\_kgh]h# h[jZaZ/# ]em[bgZ# jZkdjulby# b# jZkiheh`_gb_# h[jZah\1# Qlh# \dexqZxl# \_lohaZ\_lgu_
ibkZl_eb#\#kha^Zgb_#h[jZaZ#lhc#beb#bghc#ebqghklb"#DZdb_#kn_ju#hgb#ijhykgyxl"#DZd#[b[e_ckdb_
Z\lhju#jZkiheZ]Zeb#h[jZau#hlghkbl_evgh#^jm]#^jm]Z"

KhklZ\gu_#qZklb#keh\_kgh]h#h[jZaZ
<# dZdhf0lh# kfuke_/# dZ`^uc# Zki_dl# \_lohaZ\_lguo# l_dklh\# hklZ\ey_l# k\hc# ke_^# \# gZr_f

ihgbfZgbb# hibkZgby# ebqghkl_c1#Gh# \_lohaZ\_lgu_# ibkZl_eb# baeZ]Zeb# k\hb# \a]ey^u# ijb# ihfhsb
q_luj_o# hkgh\guo# kihkh[h\=# \g_rgbc# \b^# b# khpbZevguc# klZlmk/# y\gu_# ^_ckl\by/# ijyfZy# j_qv# b
fure_gb_/#Z#lZd`_#hibkZl_evgu_#dhff_glZjbb1

<g_rgbc# \b^# b# khpbZevguc# klZlmk1# Ij_`^_# \k_]h/# [b[e_ckdb_# ibkZl_eb# hibku\Zeb# k\hbo
]_jh_\/#agZdhfy#gZk#k#bo#\g_rgbf#\b^hf#b#khpbZevguf#iheh`_gb_f1#<_lohaZ\_lgu_#Z\lhju#lZd`_
khkj_^hlZqb\Zebkv# gZ# gjZ\kl\_gguo# dZq_kl\Zo# ebqghklb/# fhlb\Zo# bo# ihklmidh\/# fbjh\haaj_gbb1
<g_rgb_# oZjZdl_jbklbdb# qZklh# ij_^klZ\eyeb# kh[hc# ih^kdZadb# d# hibkZgbx# \gmlj_ggbo# q_jl
oZjZdl_jZ#q_eh\_dZ1
<_lohaZ\_lgu_# bklhjbb# hlebqZxlky# hl# [hevr_c# qZklb# fbjh\hc# ebl_jZlmju# g_^hklZldhf

\gbfZgby#d#\g_rg_fm#\b^m>#hibkZgby#\g_rghklb#\klj_qZxlky#ebrv#bgh]^Z1#H#=hebZn_#kdZaZgh/#qlh
hg#[ue#jhklhf#©r_klb#ehdl_c#b#iy^bª# +4PZj14:=7,>#KZme#©[ue#hl#ie_q#k\hbo#\ur_#\k_]h#gZjh^Zª
+4PZj1<=5,>#BkZ\#[ue#©djZkgucª#b#©dhkfZlucª#+;ul158=58,>#KZjZ#[ueZ#`_gsbgZ#©\_kvfZ#djZkb\Zyª
+;ul145=47,># ebph#Fhbk_y# ©klZeh# kbylv# emqZfbª/# dh]^Z# hg# ih]h\hjbe# k# ;h]hf# +Bko167=5<,1#LZdb_
ih^kdZadb# d# hibkZgbx# oZjZdl_jh\# \klj_qZxlky# gZklhevdh# j_^dh/# qlh# aZkem`b\Zxl# hkh[h]h
\gbfZgby1
KhpbZevguc#klZlmk#lZd`_#gZ\h^bl#gZ#hij_^_e_ggu_#fukeb#h#q_jlZo#oZjZdl_jZ1#<_lohaZ\_lgu_

ibkZl_eb# qZklh#ih\_kl\mxl# h#ijhbkoh`^_gbb# b# lblme_# q_eh\_dZ/# qlh[u# kha^Zlv# _]h# h[jZa1#>Z\b^
©ihfZaZg# gZ# pZjkl\hª# +5PZj15=7,># Beby# gZa\Zg# ©q_eh\_dhf# ;h`vbfª# +6PZj14:=57,># JZZ\# ²
©[em^gbpZª#+Bbk1GZ\15=4,>#G__fZg#²#©\h_gZqZevgbd#pZjy#Kbjbckdh]hª#+7PZj18=4,1#LZdb_#rljbob#g_
hldju\Zxl#hkh[uo#dZq_kl\#ebqghklb/#gh#khklZ\eyxl#i_j\hgZqZevgh_#fg_gb_#qblZl_ey/#gZ#dhlhjhf
kljhblky#hklZevgZy#qZklv#h[jZaZ1
M[bckl\h#?]ehgZ#+Km^16=45±63,#beexkljbjm_l#p_gghklv#\g_rg_]h#\b^Z#b#khpbZevgh]h#klZlmkZ#\

hibkZgbb#h[jZaZ1#:\lhj#dgb]b#Km^_c#nhjfbjm_l#fg_gb_#qblZl_e_c#h#^\mo#yjdbo#ebqghklyo#²#:h^_
b# ?]ehg_1# KgZqZeZ# hg# gZau\Z_l# :h^Z# ©ba[Z\bl_e_fª# b# hibku\Z_l# _]h1# >Ze__# Z\lhj# \ukf_b\Z_l
?]ehgZ/# hibku\Zy# _]h# q_eh\_dhf# ©hq_gv# lmqgufª1# LZdh_# hibkZgb_# \g_rghklb# hdhgqZl_evgh
nhjfbjm_l#m`_#mklZgh\e_gguc#hljbpZl_evguc#h[jZa#©pZjy#FhZ\blkdh]hª1#LZdh_#hibkZgb_#kjZam#`_
jZkiheZ]Z_l#qblZl_e_c#d#:h^m1
<g_rgbc# \b^# b# khpbZevguc# klZlmk# y\eyxlky# \k_0lZdb# g_hij_^_e_ggufb# ih^kdZadZfb1#H^gZdh

hgb#qZklh#nhjfbjmxl#i_j\h_#\i_qZle_gb_#h#ebqghklb/#dhlhjZy#k#jZa\blb_f#bklhjbb#jZkdju\Z_lky
gZf1

Y\gu_# ^_ckl\by1# <_lohaZ\_lgu_# ibkZl_eb# hibku\Zeb# ihklmidb/# qlh[u# i_j_^Zlv# oZjZdl_j
q_eh\_dZ1#Wlb#ih^kdZadb#bf_xl#ljb#nhjfu=#^_ckl\by#kZfbo#hibku\Z_fuo#ebqghkl_c/#^jm]bo#ex^_c/
Z#lZd`_#;h]Z#b#?]h#ij_^klZ\bl_e_c1



Ihklmidb# kZfbo# ]_jh_\# hldju\Zxl# bo# \gmlj_ggb_# dZq_kl\Z1# Fu# fh`_f# fgh]h_# magZlv# h
ebqghklb/#h[jZlb\#\gbfZgb_#gZ#_]h#dhgdj_lgu_#^_ckl\by/#dhlhju_#Z\lhj#j_rbe#mihfygmlv1#DZdb_
gjZ\kl\_ggu_#beb#[_agjZ\kl\_ggu_#^_eZ#kh\_jrZ_l#^ZggZy#ebqghklv#\#wlhc#bklhjbb"
Ih\_^_gb_# ^jm]bo# ex^_c# lZd`_# hljZ`Z_l# hij_^_e_ggu_# \gmlj_ggb_# q_jlu# hibku\Z_fhc

ebqghklb1#Qlh#^_eZxl#^jm]b_#ex^b"#DZd#hgb#j_Z]bjmxl#gZ#wlh]h#q_eh\_dZ"#;he__#lh]h/#fu#^he`gu
ZgZebabjh\Zlv# fg_gby# ^jm]bo# ex^_c/# ihkdhevdm# hgb# qZklh# hrb[Zxlky1#H^gZdh/# _keb# bo# fg_gb_
bklbggh/#fu#fh`_f#fgh]h_#ihgylv#\#ihjlj_l_#]_jhy1
Djhf_# lh]h/# \_lohaZ\_lgu_# Z\lhju# qZklh# iheZ]Zebkv# \# k\h_c# oZjZdl_jbklbd_# ebqghkl_c# gZ

^_ckl\by# ;h]Z# b# ?]h# ij_^klZ\bl_e_c1# ;h`vb# [eZ]hkeh\_gby# b# km^u# ihdZau\Zxl/# dZd# qblZl_eb
^he`gu#hp_gb\Zlv#lm#beb#bgmx#ebqghklv1#Fu#qZklh#g_#fh`_f#ihgylv/#ihq_fm#;h]#ihklmibe#bf_ggh
lZd/#gh#?]h#j_Zdpby#\k_]^Z#[_kkihjgZ1#?]h#mqZklb_#\uy\ey_l#bklbggmx#ijbjh^m#ebqghklb1
>Z\Zcl_# _s_# jZa# ihkfhljbf# gZ# bklhjbx# h[# m[bckl\_# ?]ehgZ# \# dgb]_# Km^_c# +6=45±63,1#:\lhj

dgb]b# bkihevam_l# ^_ckl\by#:h^Z/# ?]ehgZ/# ^jm]bo# hdjm`Zxsbo# ex^_c# b# ;h]Z/# qlh[u# bah[jZablv
ihjlj_l# km^vb# b# pZjy1# ?]ehg# bah[jZ`Z_lky# ^_jadbf# ijZ\bl_e_f/# kdehgguf# d# djZcghklyf# b
]emihklyf1# ?]h# lbjZgbq_kdh_# k_j^p_# jZkdju\Z_lky# kjZam# `_/# dZd# lhevdh# fu# \klj_qZ_f# _]h# gZ
kljZgbpZo#;b[ebb/#dh]^Z#FhZ\blyg_#gZiZeb#gZ#BajZbev#b#aZo\Zlbeb#B_jbohg1#?]h#ijZ\e_gb_#[ueh
gZklhevdh# ly`dbf/# qlh# ©kugu#BajZbe_\u# \hahibeb# d# =hkih^mª# +kl1# 48,1# ;h`v_# `_eZgb_# ihkeZlv
ba[Z\bl_ey#lZd`_#nhjfbjm_l#hij_^_e_gguc#\a]ey^#gZ#gjZ\kl\_ggmx#ijbjh^m#?]ehgZ1
:\lhj#dgb]b#Km^_c#\ukf_b\Z_l#lmqghklv#?]ehgZ#^Z`_#\#lhf/#qlh#hibku\Z_l/#dZd#lmd#aZdjue#f_q

:h^Z# +kl1#55,1#Hg#lZd`_#bah[jZ`Z_l#?]ehgZ#q_eh\_dhf#g_^Ze_dbf1#;_a#\kydhc#hojZgu#hg#\klZ_l#kh
klmeZ/#dh]^Z#d#g_fm#ijb[eb`Z_lky#\hhjm`_gguc#:h^1#Hg#g_#ij_^\b^bl#k\h_c#]b[_eb#+kl1#53,1
Y\gu_# ^_ckl\by# nhjfbjmxl# ijhlb\hiheh`guc# ihjlj_l# :h^Z1# :\lhj# hibku\Z_l# _]h# dZd

g_h[uqgh]h# q_eh\_dZ/# bkiheg_ggh]h# fm`_kl\hf/# fm^jhklvx# b# kbehc1#Fu# aZf_qZ_f# \u^Zxsbcky
oZjZdl_j#:h^Z/#dh]^Z#;h]#ba[bjZ_l#_]h#^ey#ba[Z\e_gby#gZjh^Z# +kl1# 48,1#Hg#ijhy\ey_l# l_ogbq_kdb_
gZ\udb/# dh]^Z# ^_eZ_l# k_[_# ©f_q# k# ^\mfy# hkljbyfbª# +kl1# 49,1# BajZbevlyg_# ijbagZxl# _]h
bkdexqbl_evgu_#dZq_kl\Z/#dh]^Z#kh]eZrZxlky#^h\_jblv#_fm#k\hb#^Zju#+kl1#48,1
Q_jlu# oZjZdl_jZ# :h^Z# ijhy\eyxlky# \# lhf/# dZd# hg# ihklmiZ_l# \# jZaj_r_gbb# ijh[e_fu# k

FhZ\blygZfb1#HlhkeZ\#k\hbo#ex^_c/#hg#\ha\jZsZ_lky/#qlh[u#\klj_lblvky#k#?]ehghf#ebphf#d#ebpm
+kl1# 4;,1# :h^# obljh# m]h\Zjb\Z_l# ?]ehgZ# ij_^hklZ\blv# _fm# ebqgmx# Zm^b_gpbx/# ]h\hjy# h# k\h_f
©lZcghf#keh\_ª#d#pZjx#+kl1#4<±53,1#KbeZ#:h^Z#\b^gZ/#dh]^Z#hg#\hgaZ_l#f_q#^h#dhgpZ#\#l_eh#?]ehgZ
+kl1#54±55,1#Hg#moh^bl#+kl1#56,#b#hl\Z`gh#\_^_l#BajZbev#d#ih[_^_#gZ^#FhZ\blygZfb#+kl1#59±63,1
HibkZgb_f#wlbo#y\guo#^_ckl\bc#Z\lhj#Km^_c#jZkdju\Z_l#k\hc#\a]ey^#gZ#?]ehgZ#b#:h^Z1#LZdb_

ih^jh[ghklb#agZqbl_evgh#^hihegyxl#keh\_kguc#h[jZa#wlbo#ebqghkl_c1

IjyfZy# j_qv# b# fure_gb_1# Q_jlu# oZjZdl_jZ# lZd`_# ijhy\eyxlky# q_j_a# ijyfmx# j_qv# b
fure_gb_1#<_lohaZ\_lgu_# Z\lhju# qZklh# aZibku\Zeb#fukeb#b# keh\Z# ex^_c/# ijbkh_^bgyxsboky# d
ih\_kl\h\Zgbx1#A^_kv#gZf/#hiylv#`_/#gm`gh#h[jZsZlv#\gbfZgb_#gZ#kZfb#ebqghklb/#^jm]bo#ex^_c/
;h]Z#b#?]h#ij_^klZ\bl_e_c1
<h0i_j\uo/#kZfb#]_jhb#qZklh#]h\hjyl#h#k\hbo#gZf_j_gbyo/#\a]ey^Zo#b#gjZ\kl\_gghc#ihabpbb1#Bo

keh\Z#^_eZxl#q_ldbf#keh\_kguc#h[jZa#[he__#q_f#\g_rgbc#\b^/#khpbZevgh_#iheh`_gb_#b#ihklmidb1
H^gZdh#gZf/#dhg_qgh/#\k_]^Z#ke_^m_l#ijZ\bevgh#hp_gb\Zlv#km`^_gby#h[uqguo#ex^_c1#Bkih\_^Zgb_
>Z\b^Z# GZnZgm=# ©Kh]j_rbe# y# ij_^# =hkih^hfª# +5PZj145=46,# [ueh# [_kkihjgh# ijZ\bevguf1# Hgh
ih[m`^Z_l#qblZl_e_c#oZjZdl_jbah\Zlv#>Z\b^Z# lZd/#dZd#ohq_l# Z\lhj1#Gh#:Zjhg#eh`gh#hijZ\^u\Z_l
k_[y/#dh]^Z# ]h\hjbl#Fhbk_x=#©>Z#g_#\ha]hjZ_lky# ]g_\# ]hkih^bgZ#fh_]h«#Hgb#^Zeb#fg_# ahehlh/#y
[jhkbe#_]h#\#h]hgv#b#\ur_e#wlhl#l_e_pª#+Bko165=55±57,1#:Zjhg#e`_l=#hg#kZf#k^_eZe#ahehlh]h#l_evpZ
+Bko165=5±7,1# BlZd/# \k_# \ukdZau\Zgby# gm`gh# \gbfZl_evgh# bamqZlv# \# bo# dhgl_dkl_/# ihkdhevdm
\_lohaZ\_lgu_#Z\lhju#i_j_^Z\Zeb#lZd`_#b#eh`gu_#aZy\e_gby1
<h0\lhjuo/#qZklh#h^gb#ebqghklb#\ukdZau\Zxl#k\hb#km`^_gby#\#Z^j_k#^jm]bo1#Bgh]^Z#bo#keh\Z

ijZ\^b\u1#Bm^Z/#gZijbf_j/#ijZ\/#dh]^Z# ]h\hjbl#h#NZfZjb/#qlh#©hgZ#ijZ\__#f_gyª# +;ul16;=59,/#gh
nZjZhg/# g_khfg_ggh/# hrb[Z_lky/# dh]^Z# aZy\ey_l/# qlh# bajZbevlyg_# ©ijZa^gu# >e_gb\u@/# ihlhfm# b
djbqZl=#©ihc^_f/#ijbg_k_f#`_jl\m#;h]m#gZr_fmª# +Bko18=;[,1#BlZd/#\_lohaZ\_lgu_#ibkZl_eb#\k_]^Z
bkihevah\Zeb# keh\Z#b#fukeb#^jm]bo#ex^_c/#qlh[u#ijbhldjulv#qblZl_eyf#\gmlj_gg__# kh^_j`Zgb_
lhc#beb#bghc#ebqghklb1
<0lj_lvbo/#[b[e_ckdb_#Z\lhju#bkihevah\Zeb#\#k\hbo#hibkZgbyo#]_jh_\#keh\Z#b#fukeb#;h]Z#b#?]h

ij_^klZ\bl_e_c1#GZijbf_j/# gZ# KbgZ_# ;h]# ijh\ha]eZkbe=# ©Y# \b`m# gZjh^# k_c/# b# \hl/# gZjh^# hg#²



`_klhdh\ucgucª# +Bko165=<,1# Hp_gdZ/# dhlhjmx# ^Z_l# ;h]/# ?]h# ijhjhdb# beb# k\_jot_kl_kl\_ggu_
ihkeZggbdb/#\k_]^Z#kh\_jr_ggh#^hklh\_jgZ1
IjyfZy# j_qv# b]jZ_l# \Z`gmx# jhev# \# ih\_kl\h\Zgbb# h# ih^]hlh\d_# BZdh\Z# d# \klj_q_# k# BkZ\hf

+;ul165=4±65,1# >h# wlhc# ]eZ\u#Fhbk_c# hibku\Ze/# dZd#BZdh\# h[fZgme# hlpZ# b# mdjZe# i_j\hjh^kl\h
[jZlZ# +;ul158=4<±67># 5:=4±73,1#Gh/# jZafureyy# gZ^# \klj_q_c# k#BkZ\hf/# hg# dZ_lky# i_j_^# ;h]hf# \
kh[kl\_gghc# [_agjZ\kl\_gghklb=# ©G_^hklhbg# y# \k_o# fbehkl_c# b# \k_o# [eZ]h^_ygbc/# dhlhju_# Lu
khl\hjbe#jZ[m#L\h_fmª#+;ul165=43,1#Hg#lZd`_#ijbagZ_l#k\hc#kljZo#b#[_aaZsblghklv=#©Ba[Z\v#f_gy
hl#jmdb#[jZlZ#fh_]h/#hl#jmdb#BkZ\Z>#b[h#y#[hxkv#_]hª# +65=44,1#Q_j_a#kZfhdjblbdm#BZdh\Z#Fhbk_c
h[jZsZ_l#\gbfZgb_#qblZl_e_c#gZ#i_j_f_gu/#dhlhju_#ijhbahreb#\#iZljbZjo_1
>Ze__# ebqghklv#BZdh\Z# jZkdju\Z_lky# \# jZa]h\hj_# k# l_f/# dh]h# Z\lhj# gZau\Z_l# ©g_dlhª/# k# gbf

BZdh\#[hjheky#\#I_gmwe_#+65=59±63,1#BZdh\#gZau\Z_l#k\h_#bfy/#gh#©g_dlhª#hl\_qZ_l=#©Hlgug_#bfy
l_[_#[m^_l#g_#BZdh\/#Z#BajZbev>#b[h#lu#[hjheky#k#;h]hf/#b#q_eh\_dh\#h^he_\Zlv#[m^_rvª# +65=5;,1
Q_j_a#wlb#keh\Z#;h`v_]h#ihkeZggbdZ#Fhbk_c#jZkdju\Z_l#ebqghklv#BZdh\Z#qblZl_eyf1#Hg#[hevr_#g_
h[fZgsbd#b#g_#\hj>#hg#l_i_jv#ih[_^bl_ev/#[eZ]hkeh\_gguc#;h]hf1
Keh\Z#b#fukeb#\h#fgh]hf#ihfh]Zxl#kha^Zlv#keh\_kguc#h[jZa#]_jhy1#Q_j_a#h^h[j_gb_#b#djblbdm

kZfbo# ]_jh_\# ^jm]bfb# ex^vfb/# ;h]hf# b# ?]h# ihkeZggbdZfb# \_lohaZ\_lgu_# ibkZl_eb# hk\_sZxl
dZq_kl\Z#]_jh_\#bo#bklhjbc1

HibkZl_evgu_# dhff_glZjbb1# ;b[e_ckdb_# Z\lhju# lZd`_# qZklh# ^_eZeb# kZfhklhyl_evgu_
dhff_glZjbb# d# hibkZgbx# \gmlj_gg_]h# fbjZ/# q_jlZf# hibku\Z_fuo# ebqghkl_c1# LZdb_# ©Z\lhjkdb_
aZf_ldbª# h[uqgh# hq_gv# djZldb_/# gh# ^hklZlhqgh# q_ldb_# b# h^ghagZqgu_1# GZijbf_j/# dh]^Z# Ehl
ihk_ebeky#[eba#Kh^hfZ/#Fhbk_c#kdZaZe=#©@bl_eb#`_#Kh^hfkdb_#[ueb# aeu#b#\_kvfZ# ]j_rgu#ij_^
=hkih^hfª# +;ul146=46,1#Fhbk_c# q_ldh# hlf_lbe/# qlh# ©BZdh\# ihex[be# JZobevª# +;ul15<=4;,># Z\lhj
dgb]b# Km^_c# khh[sZ_l/# dZd# ©k`Zebebkv# kugu# BajZbe_\u# gZ^# <_gbZfbghf/# [jZlhf# k\hbfª
+Km^154=9,># Z\lhj#PZjkl\# aZibkZe/# dZd# ©hi_qZebeky#>Z\b^/# qlh# =hkih^v# ihjZabe#Hamª# +5PZj19=;,1
LZdb_#ykgu_#hibkZgby#\klj_qZxlky#\h#fgh]bo#\_lohaZ\_lguo#bklhjbyo#b#ihfh]Zxl#gZf#ihgbfZlv
keh\_kgu_#oZjZdl_jbklbdb#ibkZl_e_c1
;b[e_ckdb_# Z\lhju# khklZ\eyeb# k\hb#hibkZgby#ebqghkl_c#ba#jZaebqguo#^_lZe_c1#Qlh# kdZaZgh#h

\g_rg_f#\b^_#b#khpbZevghf#iheh`_gbb#dZ`^hc#ebqghklb"#DZdb_#^_ckl\by#hljZ`Zxl#__#\gmlj_ggbc
fbj"#DZd#ijyfZy#j_qv#b#fure_gb_#ebqghklb#jZkdju\Zxl#__#q_jlu#\#bklhjbb"#DZdb_#hibkZl_evgu_
dhff_glZjbb# ij_^eZ]Z_l# Z\lhj"# >ey# ihemq_gby# ij_^klZ\e_gby# h# lhc# beb# bghc# ebqghklb
\_lohaZ\_lghc#bklhjbb#gZf#g_h[oh^bfh#h[jZsZlv#\gbfZgb_#gZ#dZ`^uc#ba#wlbo#Zki_dlh\1

=em[bgZ#jZkdjulby
<_lohaZ\_lgu_# ibkZl_eb# ih0jZaghfm# jZkdju\Zxl# q_jlu# lhc# beb# bghc# ebqghklb1# H^gb# ]_jhb

hibkZgu# hq_gv# ih^jh[gh/# i_j_^# gZfb# iheghklvx# jZkdju\Zxlky# bo# ijhlb\hj_qb\u_# \a]ey^u# b
dZq_kl\Z#oZjZdl_jZ1#>jm]b_#`_/#ih#[hevr_c#qZklb/#hklZxlky#\#l_gb1#GZf#ihe_agh#bamqZlv# ]em[bgm
jZkdjulby# dZ`^hc# ebqghklb1# >ey# wlh]h# fu# \hkihevam_fky# ke_^mxsbfb# rbjhdh# ba\_klgufb
ebl_jZlmjgufb#dZl_]hjbyfb=#h[t_fgu_#ebqghklb/#iehkdb_#ebqghklb#b#nmgdpbhgZevgu_#ebqghklb1

H[t_fgu_#ebqghklb#²#wlh#ex^b/#qvb#ihjlj_lu#bah[jZ`_gu#kh#fgh`_kl\hf#hll_gdh\1#:\lhju
ij_^klZ\beb#bo#dZd#^mfZxsbo/#qm\kl\mxsbo/#\u[bjZxsbo/#y\eyxsbo#jZaebqgu_#dZq_kl\Z/#h^gbf
keh\hf/# iheghp_gguo# ex^_c1# <# [hevrbgkl\_# kemqZ_\# keh\_kgu_# h[jZau# ijbh[j_lZxl# lZdmx
]em[bgm/#qlh#ihy\eyxlky#fgh]hdjZlgh#\#[hevrbo#hlju\dZo#IbkZgby1#GZijbf_j/#]eZ\u#dgb]#PZjkl\/
ihk\ys_ggu_# `bagb# >Z\b^Z/# hldju\Zxl# _]h# fm`_kl\h# +4PZj14:=4±8;,/# ij_^Zgghklv# ;h]m
+5PZj19=45±48,/# ij_ex[h^_ygb_# +5PZj144=4±59,# b# kfbj_ggh_# ihdZygb_# +5PZj145=46,1# Hgb
ihdZau\Zxl#>Z\b^Z/#dZd#m]h`^Zxsbf#;h]m/#lZd#b#kh\_jrZxsbf#]j_o#b#i_j_ghkysbf#?]h#km^u1
G_[hevrb_# wibah^u# h[uqgh# g_# ij_^hklZ\eyxl# ihegh]h# hibkZgby1#H^gZdh# ^Z`_# \# g_[hevrhf

kx`_l_#fh`gh#m\b^_lv/#gZkdhevdh#h^gb#ebqghklb#hibkZgu#iheg__/#q_f#^jm]b_1#:\lhj#dgb]#PZjkl\/
gZijbf_j/#bah[jZ`Z_l#KhehfhgZ#dZd#fgh]h]jZggmx#ebqghklv/#ih\_kl\my#h#_]h#ijhkv[_#fm^jhklb#\
6PZj16=6±481#Ohly#Khehfhg#oZjZdl_jbam_lky/#\#hkgh\ghf/#dZd#kfbj_gguc#q_eh\_d/#hg/#hdZau\Z_lky/
bf_e#k_jv_agu_#g_^hklZldb1#Khehfhg#©\haex[be#=hkih^Z«#gh#b#hg#ijbghkbe#`_jl\u#b#dmj_gby#gZ
\ukhlZoª# +kl1#6,1#<#lh#`_#\j_fy/#fhebl\Z#KhehfhgZ#ihdZau\Z_l#_]h#kfbj_gb_=#©Y#hljhd#fZeuc/#g_
agZx#gb#fh_]h#\uoh^Z/#gb#\oh^Z«#dlh#fh`_l#mijZ\eylv# wlbf#fgh]hqbke_gguf#gZjh^hf#L\hbf"ª
+kl1#:/#<,1#;h`vy#j_Zdpby#gZ#fhebl\m#KhehfhgZ#hldju\Z_l#_]h#fhjZevgu_#dZq_kl\Z#_s_#[hevr_=#©B
[eZ]hm]h^gh#[ueh#=hkih^m/#qlh#Khehfhg#ijhkbe#?]hª#+kl1#43,1#Qlh[u#ihdZaZlv#i_j_f_gu#\#ebqghklb



KhehfhgZ/#\#dhgp_#k\h_]h#ih\_kl\h\Zgby#h#g_f#Z\lhj#hlf_qZ_l/#qlh#Khehfhg#©ihr_e#\#B_jmkZebf/#b
klZe#ij_^#dh\q_]hf#aZ\_lZ#=hkih^gy/#b#ijbg_k#\k_kh``_gby/#b#kh\_jrbe#`_jl\u#fbjgu_ª#+kl1#48,1#<
wlhf#h^ghf#wibah^_#Z\lhj#dgb]#PZjkl\#^hklZlhqgh#h[t_fgh#bah[jZ`Z_l#ebqghklv#KhehfhgZ#q_j_a
^_ckl\by/#keh\Z#b#hibkZl_evgu_#dhff_glZjbb1

Iehkdb_# ebqghklb1# ;b[e_ckdb_# ibkZl_eb# lZd`_# ij_^klZ\eyxl# \# k\hbo# jZkkdZaZo# ebqghklb/
dhlhju_# dZ`mlky# ^h\hevgh# h^ghieZgh\ufb# b# [_kp\_lgufb1# <# hkgh\ghf# lZdb_# ©iehkdb_ª# ]_jhb
h[eZ^Zxl#dZdbf0gb[m^v#h^gbf#dZq_kl\hf#beb#oZjZdl_jghc#q_jlhc1
>Z`_# ebqghklb/# yjdh#b# ]em[hdh# hlh[jZ`_ggu_# gZ# ijhly`_gbb# [hevr_c# qZklb#IbkZgby/#fh]ml

dZaZlvky# iehkdbfb/# _keb# bo# jZkkfZljb\Zlv# \# h^ghf# g_[hevrhf# wibah^_1#GZijbf_j/#BkZZd# bf__l
hq_gv# h[t_fgmx# keh\_kgmx# oZjZdl_jbklbdm# +;ul154=4±68=5<,1# H^gZdh# \# bklhjbb# h[# bkiulZgbb
:\jZZfZ#+;ul155=4±4<,#BkZZd#hibkZg#^h\hevgh#iehkdh#²#ihdhjguc#kug#²#[hevr_#h#g_f#ba#wlh]h
jZkkdZaZ#gbq_]h#b#g_#kdZ`_rv1
Ke_^m_l# \k_]^Z# ihfgblv/# qlh# ]em[bgZ# jZkdjulby# ebqghklb# \# h^ghf# wibah^_# g_# y\ey_lky

ihdZaZl_e_f# __# [h]hkeh\kdhc# \Z`ghklb1# Nb]mjZ# fh`_l# [ulv# hq_gv# agZqbl_evghc# \# rbjhdhf
fZkrlZ[_/# gh# hlghkbl_evgh# h^ghieZgh\hc# \# dZ`^hf# dhgdj_lghf# kemqZ_1# Ihkfhljbf# gZ# lm# `_
fhebl\m#KhehfhgZ#h#fm^jhklb# +6PZj16=4±48,1#:\lhj# wlh]h#ih\_kl\h\Zgby# ]h\hjbl#h#;h]_#f_gvr_/
q_f#h#Khehfhg_1#?]h#hkgh\ghc#p_evx#y\ey_lky#hlh[jZablv#jhev#;h]Z#\#`bagb#KhehfhgZ/#gh#\#wlhf
wibah^_#\k_/#qlh#mihfygmlh#h#;h]_/#wlh#?]h#iha\he_gb_#Khehfhgm#ijhkblv#h#q_f#m]h^gh1#Gb#keh\Z#g_
kdZaZgh#h#;h`v_f#\a]ey^_#gZ#[jZd#KhehfhgZ#k#^hq_jvx#nZjZhgZ#beb#h#_]h#`_jl\hijbghr_gbyo#gZ
\ukhlZo1#Keh\_kguc#h[jZa#;h]Z#\#wlhf#wibah^_#hlghkbl_evgh#h^ghieZgh\uc1

NmgdpbhgZevgu_# ebqghklb1# Fgh]b_# ex^b# \# bklhjbyo# <_loh]h# AZ\_lZ# \uklmiZxl# \# jheb
nmgdpbhgZevguo#nb]mj1#Hgb#mihfbgZxlky#\#l_dkl_/#gh#bo#ebqghklgu_#dZq_kl\Z/#\#emqr_f#kemqZ_/
lhevdh#aZljZ]b\Zxlky1#:\lhju#\dexqZxl#wlb#nb]mju/#qlh[u#ijb^Zlv#k\hbf#bklhjbyf#k\yaghklv#b
j_Zebklbqghklv/# gh# wlb# ©Z]_gluª# \k_]h# ebrv# \uihegyxl# k\hx# nmgdpbx/# ]^_# bo# ihegZy
oZjZdl_jbklbdZ# \h\k_# g_# h[yaZl_evgZ1# L_f# g_# f_g__/# fu# ^he`gu# hlebqZlv# [hevrb_# jZa^_eu# hl
hl^_evguo#wibah^h\/#ihkdhevdm#\#h^gbo#f_klZo#nb]mju#fh]ml#[ulv#iehkdbfb#beb#h[t_fgufb/#Z#\
^jm]bo#²#ijhklh#nmgdpbhgZevgufb1
NmgdpbhgZevgu_# ebqghklb# \klj_qZxlky# ih# \k_fm# <_lohfm# AZ\_lm1# GZijbf_j/# \# bklhjbb# h[

bkiulZgbb#:\jZZfZ#+;ul155=4±4<,#^\h_#kem]#y\eyxlky#ijhklufb#nmgdpbhgZevgufb#nb]mjZfb1#Ohly
hgb#mihfbgZxlky#\#bklhjbb#g_kdhevdh#jZa#+;ul155=6/#8/#4<,/#bo#ebqghklb#fZeh#jZkdjulu1#Lhqgh#lZd
`_#\#ih\_kl\h\Zgbb#h#fhebl\_#KhehfhgZ#h#fm^jhklb#+6PZj16=4±48,#mihfbgZ_lky#^hqv#nZjZhgZ/#b#fu
fh`_f#ij_^iheZ]Zlv# __#g_dhlhju_# dZq_kl\Z/#ihkdhevdm/# dZd#ba\_klgh/#hgZ#[ueZ#`_ghc#KhehfhgZ1
H^gZdh#Z\lhj#dgb]#PZjkl\#g_#jZkdju\Z_l#__#h[jZa#]em[`_1
Keh\_kgu_#h[jZau#fh]ml#[ulv#h[t_fgufb/#iehkdbfb#beb#nmgdpbhgZevgufb1#BamqZy#hibkZgb_

ebqghkl_c#\#\_lohaZ\_lguo#bklhjbyo/#fu#^he`gu#h[jZsZlv#\gbfZgb_#gZ#]em[bgm#jZkdjulby#dZ`^hc
ebqghklb1#DZdb_#nb]mju#ij_^klZ\e_gu#h[t_fgufb/#iehkdbfb#b#nmgdpbhgZevgufb"

JZkiheh`_gb_#h[jZah\
Qlh[u# ijZ\bevgh# ihgbfZlv# hibkZgb_# h[jZah\/# fu# ^he`gu# lZd`_# jZkkfZljb\Zlv/# dZd# hgb

jZkiheh`_gu#hlghkbl_evgh#^jm]#^jm]Z1#<_lohaZ\_lgu_#ibkZl_eb#g_#bah[jZ`Zeb#bo#[_kihjy^hqgh>
hgb#qZklh#jZkiheZ]Zeb#bo#]jmiiZfb1#JZkkfZljb\Zy#lZdb_#ihkljh_gby#h[jZah\/#fu#iheg__#ihgbfZ_f
jhev#dZ`^hc#ebqghklb#\#i_j\hgZqZevghf#agZq_gbb1
JZkkfhljbf# ljb# ]jmiiu# h[jZah\=# ijhlZ]hgbklbq_kdmx/# ZglZ]hgbklbq_kdmx# b# Zf[b\Ze_glgmx1

Bklhjbb#g_#\k_]^Z#bf_xl#\k_#ljb#]jmiiu/#gh#\k_#nb]mju#h[uqgh#ihiZ^Zxl#\#dZdmx0gb[m^v#ba#gbo1

IjhlZ]hgbklbq_kdZy# ]jmiiZ# \dexqZ_l# ]eZ\gh]h# ]_jhy# b# nb]mju/# b]jZxsb_# f_g__# \Z`gu_
\kihfh]Zl_evgu_# jheb1#=eZ\guc# ]_jhc# bklhjbb# ±# wlh# lhl/# dlh# \_^_l# gZk# kd\hav# \k_# kh[ulby1#WlZ
nb]mjZ# fh`_l# [ulv# ^h[jhc# beb# aehc/# ]_jh_f# beb# ij_klmigbdhf1# DZ`^uc# jZkkdZa# bf__l# k\h_]h
]eZ\gh]h#]_jhy1
Gh#lml#ke_^m_l#[ulv#hklhjh`guf1#?\Zg]_ebklu#bf_xl#kdehgghklv#kqblZlv#;h]Z#]eZ\guf#]_jh_f

\#dZ`^hc#bklhjbb1#<#f_lZnbabq_kdhf#kfuke_#²#wlh#[_kkihjgZy#bklbgZ>#\k_#bklhjbb#hljZ`Zxl#?]h
[eZ]b_# p_eb# b# km\_j_ggmx# ^_ckl\mxsmx# \hex1#Gh# dZd#fu# m`_# kdZaZeb/# ;h]# g_# \k_]^Z# klhbl# gZ
i_j_^g_f#ieZg_1



=eZ\gufb#]_jhyfb#\_lohaZ\_lguo#bklhjbc#h[uqgh#\uklmiZxl#ex^b1#GZijbf_j/#\#ih\_kl\h\Zgbb
h#iml_r_kl\bb#:\jZfZ#\#?]bi_l# +;ul145=43±53,# ]eZ\ghc#nb]mjhc#y\ey_lky#:\jZf1#=eZ\gh_#ebph#\
bklhjbb# h# fhebl\_# KhehfhgZ# h# fm^jhklb# +6PZj16=4±48,/# g_khfg_ggh/#²kZf# pZjv1# <# bklhjbb# h
<Z\behgkdhc#[Zrg_#+;ul144=4±<,#]eZ\ghc#^_ckl\mxs_c#nb]mjhc#y\ey_lky#\k_#q_eh\_q_kl\h1
<_lohaZ\_lgu_#bklhjbb#qZklh# khkj_^hlZqb\Zxl# \hdjm]# ]eZ\gh]h# ]_jhy#jy^#ebqghkl_c/# dhlhjuo

fu# gZau\Z_f# hdjm`_gb_f# ]eZ\gh]h# ]_jhy1# Hdjm`_gb_# fh`_l# [ulv# [hevrbf# beb# fZeuf># \# g_]h
fh]ml#\oh^blv#ex^b/#k\_jot_kl_kl\_ggu_#kms_kl\Z#b#;h]1#WlZ#]jmiiZ#ih^^_j`b\Z_l#]eZ\gh]h#]_jhy
gZ# ijhly`_gbb# \k_o# kh[ulbc1# LZdbfb# nb]mjZfb# ih^^_j`db# y\eyxlky# BkZZd# b# ^\h_# kem]# \
ih\_kl\h\Zgbb#h[#bkiulZgbb#:\jZZfZ#+;ul155=4±4<,1#;eZ]h^Zjy#bf#:\jZZf#\uihegbe#k\hx#aZ^Zqm1
Fhbk_c#ihemqZe#ihfhsv#hl#;h]Z#b#:ZjhgZ/#dh]^Z#]h\hjbe#k#nZjZhghf#+Bko18=4±54,1#BbkmkZ#GZ\bgZ
ih^^_j`b\Zeb#^\Z#ribhgZ/#dhlhjuo#hg#ihkeZe#\#B_jbohg# +Bbk1GZ\15=4±57,1#BajZbevlyg_#ihfh]eb
>Z\b^m#^hklZ\blv#dh\q_]#\#B_jmkZebf#+5PZj19=4±4<,1#Wlb#nb]mju#g_#aZgbfZxl#p_gljZevgh_#f_klh#\
ih\_kl\h\Zgbb/#gh#agZqbl_evgh#ihfh]Zxl#]eZ\guf#]_jhyf#\#^hklb`_gbb#p_eb1

:glZ]hgbklbq_kdZy# ]jmiiZ1# <_lohaZ\_lgu_# bklhjbb# lZd`_# ij_^klZ\eyxl# ZglZ]hgbklbq_kdbo
i_jkhgZ`_c1# :glZ]hgbkl# wlh# lZd`_# \u^Zxs__ky# ebph/# gh# gZkljh_ggh_# ijhlb\# ]eZ\gh]h# ]_jhy1
:glZ]hgbklu#fh]ml#[ulv#aeufb#beb#^h[jufb>#hgb#fh]ml#`_eZlv#aeZ#beb#^h[jZ#]eZ\ghfm#]_jhx1#Gh/
lZd#beb#bgZq_/#ZglZ]hgbkl#gZoh^blky#gZ#ijhlb\hiheh`ghc#klhjhg_#^jZfZlbq_kdh]h#ih\_kl\h\Zgby1
Ke_^m_l# aZf_lblv/# qlh# lZdh_# ijhlb\hklhygb_# ]eZ\ghfm# ]_jhx# fh`_l# ihy\eylvky# g_# lhevdh# kh
klhjhgu#^jm]bo#ex^_c/#gh#b#kh#klhjhgu#dZdbo0gb[m^v#ij_iylkl\bc1
L_f# g_# f_g__/# \# [hevrbgkl\_# \_lohaZ\_lguo# bklhjbc# khi_jgbdZfb# y\eyxlky# ebqghklb1# ;h]

ijhlb\hklZe# q_eh\_q_kl\m# m# <Z\behgkdhc# [Zrgb# +;ul144=4±<,># nZjZhg# ijbqbgy_l# ms_j[# :\jZfm
+;ul145=43±53,># ;h]# bkiulu\Z_l# :\jZZfZ/# lj_[my# BkZZdZ# \# `_jl\m# +;ul155=4±4<,1# IjhlZ]hgbklu
qZklh#ijhlb\h^_ckl\mxl#]eZ\ghfm#]_jhx1
<h#fgh]bo# jZkkdZaZo#nb]mju# kh[bjZxlky# \hdjm]# ]eZ\gh]h# khi_jgbdZ/# h[jZamy# _]h# hdjm`_gb_1

Wlb#nb]mju#b]jZxl#\lhjhkl_i_ggmx/#gh# kms_kl\_ggmx#^ey# ZglZ]hgbklZ#jhev1#G_[_kgh_# \hbgkl\h
ijbkh_^bgy_lky# d# ;h]m# \# ijhlb\hklhygbb# <Z\behgkdhc# [Zrg_# +;ul144=:,># ex^b# nZjZhgZ
khqm\kl\mxl#:\jZfm#+;ul145=43±48,>#?]ehg#aZsbs_g#k\hbfb#hojZggbdZfb#+Km^16=4;±4</#57±58,1

:f[b\Ze_glgZy# ]jmiiZ1# <# jZkkdZaZo# lZd`_# bf_xlky# Zf[b\Ze_glgu_# nb]mju/# dhlhju_# g_
\uklmiZxl#y\gh#gb#aZ#]eZ\gh]h#]_jhy/#gb#aZ#_]h#khi_jgbdZ1#Ijhkv[Z#KhehfhgZ#h#fm^jhklb#ihqlb#g_
dZkZ_lky# ^hq_jb#nZjZhgZ# +6PZj16=4±48,1#HgZ# g_# ih^^_j`b\Z_l# b# g_# ijhlb\blky#Khehfhgm# \# wlhc
ijhkv[_1#Bgh]^Z#Zf[b\Ze_glgu_#nb]mju#fh]ml#baf_gylv#k\hx#ihabpbx1#KgZqZeZ#JZZ\#ijhlb\beZkv
ribhgZf#BbkmkZ#GZ\bgZ/#gh#aZl_f#hgZ#i_j_reZ#gZ#bo#klhjhgm#+Bbk1GZ\15=4±57,1
BamqZy# i_j\hgZqZevgh_# agZq_gb_# \_lohaZ\_lguo# bklhjbc/# \Z`gh# hlf_qZlv/# dZd# [b[e_ckdb_

Z\lhju# jZkiheZ]Zxl# ]_jh_\# \# ih\_kl\h\Zgbb1# Dlh# y\ey_lky# ]eZ\guf# ]_jh_f"# DZdb_# nb]mju
kh^_ckl\mxl#_fm"#Dlh#_]h#khi_jgbd"#Dlh#ih^^_j`b\Z_l#wlh]h#khi_jgbdZ"#DZdb_#nb]mju#aZgbfZxl
g_cljZevgh_#iheh`_gb_"
<#wlhf#jZa^_e_#fu#m\b^_eb/#dZd#\_lohaZ\_lgu_#Z\lhju#nhjfbjh\Zeb#keh\_kgu_#h[jZau#]_jh_\/

bkihevamy#lZdb_#khklZ\gu_#qZklb#dZd#\g_rgbc#\b^#b#iheh`_gb_#\#h[s_kl\_/#ihklmidb/#ijyfZy#j_qv
b#fure_gb_/#Z#lZd`_#hibkZl_evgu_#dhff_glZjbb1#Hgb#ij_^klZ\eyxl#k\hb#nb]mju#h[t_fgh/#iehkdh
beb#nmgdpbhgZevgh>#jZkiheZ]Zxl#bo#ih#ijhlZ]hgbklbq_kdhc/#ZglZ]hgbklbq_kdhc#b# Zf[b\Ze_glghc
]jmiiZf1# OjZgy# lZdmx# h[smx# ko_fm# \# mf_/# gZf# [m^_l# e_]q_# jZa[bjZlvky# \# wlhf# Zki_dl_
\_lohaZ\_lguo#bklhjbc#+kf1#jbk1#48,1

P_ev#hibkZgby#ebqghklb
Ihq_fm#gZf#g_h[oh^bfh#bamqZlv#keh\_kgu_#h[jZau#]_jh_\#\#\_lohaZ\_lghc#bklhjbb"#Q_f#p_g_g

lZdhc#ZgZeba"#HibkZgby#]_jh_\#ihfh]Zxl#gZf#hp_gblv#g_kdhevdh#hkgh\guo# ]jZg_c#\_lohaZ\_lguo
bklhjbc1# Ljb# ba# gbo# gZb[he__# hlq_leb\h# \b^gu# \# gZr_f# bamq_gbb# keh\_kguo# h[jZah\=
i_j\hhq_j_^gu_#p_eb/#hkgh\gZy#^jZfZ#b#qblZl_evkdZy#j_Zdpby1



I_j\hhq_j_^gu_#p_eb
<h# fgh]bo# bklhjbyo# hkgh\gu_# p_eb# Z\lhjZ# ijhykgyxlky/# dh]^Z# fu# hij_^_ey_f/# dZdb_# ]_jhb

jZkdjulu#iheg__#\k_]h1#NmgdpbhgZevgu_#ebqghklb#h[uqgh#bf_xl#gZbf_gvrmx#\Z`ghklv1#Iehkdb_
ebqghklb# fh]ml# b]jZlv# [he__# \Z`gmx# jhev/# gh# b# hgb# h[uqgh# kdju\Zxlky# aZ# i_j_^gbf# ieZghf1
=eZ\gufb# nb]mjZfb# \# [hevrbgkl\_# bklhjbc# y\eyxlky# h[t_fgu_# ebqghklb1# Q_f# iheg__# jZkdjul
h[jZa/#l_f#[hevrmx#\Z`ghklv#hg#ij_^klZ\ey_l#kh[hc#\#^Zgghf#hlju\d_1
GZijbf_j/# \# bklhjbb# h[# bkiulZgbb#:\jZZfZ# +;ul155=4±4<,#;h]/#:\jZZf# b# Zg]_e# \uklmiZxl# \

dZq_kl\_# jZkdjuluo# nb]mj1# H^gZdh# [he__# \k_o# jZkdjul# :\jZZf1# Fu# fh`_f# h[jZlblvky# d
l_fZlbq_kdhfm#ZgZebam#b#bamqZlv#\lhjhkl_i_ggu_#nb]mju/#gh#ijb#wlhf#g_h[oh^bfh#ihfgblv/#qlh
\_kv# kx`_l# kljhblky# \hdjm]#:\jZZfZ1#M^_eb\# lZdh_# \gbfZgb_# ebqghklb#:\jZZfZ/#Fhbk_c#`_eZe
ijb\e_qv# gZr_# \gbfZgb_# d# iZljbZjom1#<k_# ^_ckl\by#;h]Z/# Zg]_eZ/#BkZZdZ# b# kem]/# lZd# beb# bgZq_/
k\yaZgu#k#gbf1
=em[bgZ# jZkdjulby# klZgh\blky# hkh[_ggh# kms_kl\_gghc/# dh]^Z# fu# ijbgbfZ_f# \h# \gbfZgb_

[hevrb_#jZa^_eu#\_lohaZ\_lguo#dgb]1#Klhevdh#nb]mj#gZihegyxl#kljZgbpu#IbkZgby/#qlh#fu#fh`_f
aZljm^gylvky#\#hij_^_e_gbb#gZb[he__#\u^Zxs_cky#ebqghklb1#GZijbf_j/#i_j\u_#\hk_fgZ^pZlv#]eZ\
Bkoh^Z# qZklh# h[h[sZxlky# dZd# ;h`vb# ^_ckl\by# ih# hlghr_gbx# d# gZjh^m# BajZbey1# G_khfg_ggh/
BajZbev#b]jZ_l#\Z`gmx#jhev#\#wlbo#]eZ\Zo/#gh#]em[bgZ#jZkdjulby#h[jZaZ#[hevr_#ijb\e_dZ_l#gZr_
\gbfZgb_#d#Fhbk_x1#Fu#qblZ_f#h#[_kihdhckl\_#Fhbk_y#aZ#_]h#kh[jZlv_\#bajZbevlyg#+Bko15=44±45,/
h#_]h#kfbj_gbb#+Bko16=44,/#g_^hklZld_#m\_j_gghklb#+Bko16=46>#7=4±4:>#9=45,/#]j_oh\ghklb#+Bko17=57±
59,/#b#jy^_#^jm]bo#dZq_kl\1#Ihwlhfm#gZf#ohq_lky#ihklZ\blv#Fhbk_y#\#p_glj#kp_gu#b#h[h[sblv#wlb
]eZ\u#dZd#©;h`v_#ba[Z\e_gb_#BajZbey#q_j_a#Fhbk_yª1#?]h#Z\lhjbl_l#eb^_jZ#\uklmiZ_l#gZ#i_j_^gbc
ieZg#dZ`^hc#kljZgbpu1
Bkke_^my# <_lobc# AZ\_l/# fu# ^he`gu# jmdh\h^kl\h\Zlvky# lZdbfb# \hijhkZfb=# ©DZdb_# nb]mju

jZkdjulu# iheg__# \k_]h"ª# ©DZdbf# h[jZahf# ]em[bgZ# jZkdjulby# \uy\ey_l# gZb[he__# agZqbl_evgu_
Zki_dlu#bklhjbb"ª

Hkgh\gZy#^jZfZ
<# \_lohaZ\_lguo# bklhjbyo# i_j_ie_lZ_lky# fgh`_kl\h# kh[ulbc1# ;hevrb_# jZa^_eu# kh^_j`Zl

[_kqbke_ggh_# dhebq_kl\h# aZfukeh\1# >Z`_# g_[hevrb_# wibah^u# i_j_^Zxl# [hevr_/# q_f# ijhklmx
ihke_^h\Zl_evghklv# kh[ulbc1# AZqZklmx# lZdZy# keh`ghklv# lj_[m_l# hl# gZk# mkbebc/# qlh[u# \uy\blv
hkgh\ghc# dhgnebdl# ih\_kl\h\Zgby1# <# lZdbo# kemqZyo# fu# fh`_f# h[e_]qblv# k\hx# aZ^Zqm/# _keb
jZkkfhljbf#jZkiheh`_gb_#nb]mj1#Hij_^_e_gb_#jZaebqguo#]jmii#^_ckl\mxsbo#ebp#jZkdju\Z_l#gZf
nmg^Zf_glZevgmx#kljmdlmjm#jZkkdZaZ1
:\lhju#\_lohaZ\_lguo#bklhjbc#h[jZsZxl#hkh[h_#\gbfZgb_#qblZl_e_c#gZ# ]eZ\gh]h# ]_jhy#b# _]h

ijhlb\gbdh\># kh[ulby# hibku\Zxlky# \# k\_l_# bo# [hjv[u1# <k_# we_f_glu# jZkkdZaZ/# lZd# beb# bgZq_/
hlghkylky#d#ijh[e_fZf/#aZ^ZqZf/#ieZgZf/#g_m^ZqZf#b#^hklb`_gbyf#]eZ\gh]h#]_jhy1
<havf_f# m`_# agZdhfmx# bklhjbx# h# iml_r_kl\bb# :\jZfZ# \# ?]bi_l# +;ul145=43±53,1# Fhbk_c

ih\_kl\m_l/# qlh# ;h]# ©ihjZabe# ly`dbfb# m^ZjZfb# nZjZhgZ# b# ^hf# _]hª1# DZdh_# agZq_gb_# bf__l# wlh
kh[ulb_"#JZa\_#p_evx#Fhbk_y#[ueh#hibkZlv#`Zedh_#iheh`_gb_#_]bi_lkdh]h#pZjy#b#_]h#k_fvb"#Beb
wlh#kh[ulb_#khh[sZ_l#gZf#dh_0qlh#h#ijbjh^_#;h]Z"#:\jZf#y\ey_lky#]eZ\guf#]_jh_f#\#wlhf#jZkkdZa_/
Z#nZjZhg#²#_]h#ijhlb\gbdhf1#Fhbk_c#khh[sbe#h[#wlhf#kh[ulbb/#qlh[u#ihdZaZlv#_]h#j_amevlZl#gZ
hlghr_gbyo# f_`^m# wlbfb# ^\mfy# nb]mjZfb1# ;h]# ihkeZe# ly`db_# m^Zju/# qlh[u# \gh\v# kh_^bgblv
:\jZfZ#b#KZjm/#ba[Z\b\#bo#hl#nZjZhgZ1
LZdbf# `_# h[jZahf/# gZijy`_gb_# f_`^m# ]eZ\gufb# ]_jhyfb# b# bo# ijhlb\gbdZfb# \# [hevrbo

jZa^_eZo#jZkdju\Z_l#p_gljZevguc#aZfuk_e1#<#dgb]_#ijhjhdZ#Bhgu#baeh`_gh#fgh]h#kh[ulbc1#Gh#dZd
Z\lhj# kh_^bgbe#bo#f_`^m# kh[hc"#GZijbf_j/# dZd#gZf#ihgbfZlv# ihdZygb_#Gbg_\blyg# +Bhg16=7±<,"
GZkdhevdh# agZqbl_evguf# [ueh# wlh# kh[ulb_"# :\lhj# wlhc# dgb]b# g_# klZ\be# i_j_^# kh[hc# ]eZ\ghc
p_evx#hibkZgb_#]hjh^Z#Gbg_\bb1#Hg#ijhy\eye#hkgh\ghc#bgl_j_k#d#Bhg_#\#_]h#[hjv[_#k#aZfukehf
;h]Z1#J_Zdpby#`bl_e_c#Gbg_\bb#aZklZ\beZ#Bhgm#kfbjblvky#k#;h`v_c#p_evx#^ey#_]h#`bagb1
Bamq_gb_#keh\_kguo#h[jZah\# ]_jh_\#qZklh#ihfh]Z_l#gZf#ihgylv#hkgh\gmx#^jZfm#l_dklZ1#Dh]^Z

fu#\uy\ey_f# ]eZ\gh]h# ]_jhy/# kh[ulby#bklhjbb# klZgh\ylky#gZ# k\hb#f_klZ1#Qlh[u#ihgylv#hkgh\gh_
^jZfZlbq_kdh_#gZijy`_gb_#lhc#beb#bghc#bklhjbb/#gZf#gm`gh#hl\_lblv#gZ#\hijhku=#©Dlh#]eZ\guc
]_jhc"ª#©Dlh#_]h#ijhlb\gbd"ª#©DZd#k\yaZgu#kh[ulby#bklhjbb#k#bo#[hjv[hc"ª



QblZl_evkdZy#j_Zdpby
Bamq_gb_# ebqghkl_c# lZd`_# ihfh]Z_l# gZf# ihgylv/# dZdhc# j_Zdpbb# h`b^Zeb# \_lohaZ\_lgu_

ibkZl_eb#hl#k\hbo#qblZl_e_c1#;b[e_ckdb_#Z\lhju#khklZ\eyeb#keh\_kgu_#h[jZau#]_jh_\#g_#^ey#lh]h/
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