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HibkZgb_#kp_gu
H^gZ`^u# \_k_ggbf# mljhf# fu# k# ^jm]hf# ijh]meb\Zebkv# \^hev# j_db# QZje_k# b# \klj_lbeb

om^h`gbpm/#jbkh\Z\rmx#ijh[m`^_gb_#ijbjh^u1#G_kdhevdbfb# ^\b`_gbyfb#hgZ#[ukljh#gZ[jhkZeZ
gZ# k\h_f# ihehlg_# hldju\Zxsbcky# \b^1# ©Hq_gv# djZkb\hª/²# kdZaZe# y1# ©:/# ih0fh_fm/# g_# hq_gv/²
ijhr_ilZe# fhc# ^jm]/# g_# kh]eZrZykv# kh# fghc1²# ?_# dZjlbgZ# g_# lhqgh# hljZ`Z_l# i_caZ`«# Y# [u
ihklZjZeky#k^_eZlv#lhqghª1
<#aZiZ^ghc#k_]h^gyrg_c#dmevlmj_#fu#gZklhevdh#m^Zjbebkv#\#lhqgh_#gZmqgh_#agZgb_/#qlh#qZklh

g_# aZf_qZ_f# om^h`_kl\_gghc# p_gghklb# bah[jZ`_gbc# j_Zevghklb1# <f_klh# dZjlbgu# fu# ohlbf
nhlh]jZnbx/# Z# _s_# emqr_#²# \b^_haZibkv1# <k_# wlh# gZklhevdh# ]em[hdh# mdhj_gbehkv# \# gZk/# qlh
om^h`_kl\_gguc#ihjlj_l#ijb\e_dZ_l#gZk#hq_gv#fZeh1
L_f#g_#f_g__/#gZf#ijb^_lky#gZmqblvky#p_gblv#om^h`_kl\_ggu_#ijhba\_^_gby/#_keb#fu#`_eZ_f

bamqZlv# \_lohaZ\_lgu_# bklhjbb1# JZkkdZau# <_loh]h# AZ\_lZ# ²# wlh# g_# nhlh]jZnbb/# b# g_
\b^_hfZl_jbZeu# jZa\_^qbdZ># hgb# g_# ^Zxl# jZa[hjqb\h]h/# ih^jh[gh]h# hlq_lZ# h# kh[ulbyo1
<_lohaZ\_lgu_#bklhjbb#ij_^klZ\eyxl#kh[hc#l\hjq_kdb#gZibkZggu_#dZjlbgu#bklhjbb#BajZbey1
<#ij_^u^ms_c#]eZ\_#fu#m\b^_eb/#dZd#[b[e_ckdb_#Z\lhju#bah[jZ`Zeb#^_ckl\mxsbo#ebp1#<#wlhc

]eZ\_# fu# jZkkfhljbf/# dZd# hgb# hibku\Zeb# kp_gu1# Ih^# kp_ghc# fu# ih^jZamf_\Z_f# l_kgmx
kh\hdmighklv# h[klhyl_evkl\/# ^_ckl\bc# b# ebqghkl_c/# y\eyxsboky# hkgh\gufb# we_f_glZfb
\_lohaZ\_lguo#bklhjbc1#Fu#bamqbf#ljb#hkgh\guo#\hijhkZ=#jZa^_e_gb_#kp_g/#ijhkljZgkl\h#b#\j_fy#\
kp_gZo#b#h[jZaghklv#\#kp_gZo1#DZd#fu#fh`_f#hlebqZlv#h^gm#kp_gm#hl#^jm]hc"#DZd#ZgZebabjh\Zlv
ijhkljZgkl\_ggh0\j_f_ggu_# hlghr_gby"# DZd# \_lohaZ\_lgu_# Z\lhju# bkihevah\Zeb# h[jZaghklv# \
kp_gZo"

JZa^_e_gb_#kp_g
©JZa^_eyc# b# \eZkl\mcª#²# wlh# wnn_dlb\gZy# kljZl_]by1# ?keb# aZ^ZqZ# kebrdhf# \_ebdZ/# qlh[u

\uihegblv# __# kjZam/# fu# fh`_f# aZ\_jrblv# __# rZ]# aZ# rZ]hf1# WlZ# kljZl_]by# lZd`_# ijbf_gbfZ# d
lhedh\Zgbx#bklhjbc#<_loh]h#AZ\_lZ1#;hevrbgkl\h#l_dklh\#kebrdhf#keh`gu#^ey#gZk/#qlh[u#ihgylv
\k_#kjZam1#Ihwlhfm#fu#[m^_f#jZa^_eylv#bo#gZ#g_[hevrb_#qZklb#b#ijhoh^blv#h^gm#kp_gm#aZ#^jm]hc1
>ey# wlh]h#fu# jZkkfhljbf# ij_iylkl\by# \# jZa^_e_gbb# kp_g/# ih^kdZadb# d# jZa^_e_gbx# b# g_dhlhju_
ijbf_ju1

Ij_iylkl\by#\#jZa^_e_gbb#kp_g
JZa^_eyy#bklhjbb#<_loh]h#AZ\_lZ#gZ#bo#ijhkl_crb_#qZklb#²# kp_gu/#fu# klZedb\Z_fky# k#^\mfy

hkgh\gufb#ij_iylkl\byfb1#H^bg#[Zjv_j#²#gZr/#^jm]hc#kdju\Z_lky#\#kZfbo#l_dklZo1
I_j\Zy#ijh[e_fZ#aZdexqZ_lky#\#gZr_c#hij_^_e_gghc#]_jf_g_\lbq_kdhc#gZijZ\e_gghklb1#BgZq_

]h\hjy/#fu#j_^dh#^mfZ_f#h#kp_gZo#dZd#h#ijhkl_crbo#qZklyo#[b[e_ckdbo#bklhjbc1#P_jdh\gh_#mq_gb_
h[uqgh#h[jZsZ_l#gZr_#\gbfZgb_#gZ#[he__#f_edb_#qZklb1#Fu#jZkkfZljb\Z_f#kx`_lu#\#k\_l_#keh\/
njZa/#ij_^eh`_gbc#beb/#\#emqr_f#kemqZ_/#gZ#mjh\g_#klboh\1#Wlb#we_f_glu#[_kkihjgh#\Z`gu/#gh#hgb
qZklh#ij_iylkl\mxl#gZf#\b^_lv#p_gghklv#[hevrbo#qZkl_c#\_lohaZ\_lguo#bklhjbc1
>ey# ij_h^he_gby# wlh]h# ij_iylkl\by# fu# ihkfhljbf# gZ# bklhjbb# <_loh]h# AZ\_lZ# lZd/# dZd# fu

kfhljbf#gZ# h[uqgu_# om^h`_kl\_ggu_# jZkkdZau1#GZijbf_j/# dh]^Z#fu# qblZ_f# h#Jh[bgahg_#Djmah/
hkh[h_#keh\h#beb#ih\hjhl#njZau#j_^dh#ijb\e_dZ_l#gZr_#\gbfZgb_1#<#hkgh\ghf/#fu#©rZ]Z_fª#ih
jZkkdZam# hl# h^ghc# kp_gu# d# ke_^mxs_c# b# lZd# ^Ze__1#Fu# \kihfbgZ_f/# dZd# Djmah# aZf_lbe# ke_^u
q_eh\_dZ#gZ#i_kd_/#dZd#hg#^_eZe#aZk_qdb#gZ#iZevf_#b#fgh`_kl\h#^jm]bo#kp_g1



Ohly# gZf# bgh]^Z# ijboh^blky# khkj_^hlZqb\Zlvky# gZ# f_evqZcrbo# qZklbpZo# \_lohaZ\_lguo
bklhjbc/#gZr_#ihgbfZgb_#wlbo#l_dklh\# aZ\bkbl#hl#kihkh[ghklb#fukeblv#kp_gbqgh1#>ey#wlh]h#gZf
gm`gh#ihj\Zlv#k#ijb\uqghc#fbdjh#hjb_glZpb_c1
<lhjZy#ijh[e_fZ#k#jZa^_e_gb_f#\_lohaZ\_lguo#bklhjbc#gZ#kp_gu#gZoh^blky#\#kZfbo#l_dklZo1#<

hlebqb_#hl#^jm]bo#nhjf#om^h`_kl\_ggh]h#ih\_kl\h\Zgby/#\_lohaZ\_lgu_#l_dklu#g_#hlf_qZxl#q_ldh/
]^_# kp_gu# gZqbgZxlky/# b# ]^_# aZdZgqb\Zxlky1# <# dhfbdkZo# dZ`^Zy# kp_gZ# bah[jZ`_gZ# \# k\h_f
d\Z^jZlbd_/# ]^_# q_ldh# \b^gu# h[klhyl_evkl\Z/# ^_ckl\by# b# i_jkhgZ`b1# <# ki_dlZdeyo# kp_gu
jZa^_eyxlky#i_j_klZgh\dhc#^_dhjZpbc/#himkdZgb_f#b#ih^gylb_f# aZgZ\_kZ1#Gh#\#bklhjbyo#<_loh]h
AZ\_lZ#i_j_oh^#hl#h^ghc#kp_gu#d#^jm]hc#qZklh#g_aZf_l_g1#=jZgbpu#kp_g#j_^dh#[u\Zxl#q_ldbfb1
Ihwlhfm# qblZl_eb# fh]ml# kihjblv# h# lhf/# dZd# bf_ggh# ke_^m_l# jZa^_eylv# l_dkl1# H^gb# kdehggu

h[t_^bgylv#[hevrb_#hlju\db#\#h^gm#kp_gm/#^jm]b_#aZf_qZxl#kp_gu#ihf_gvr_1#H^gb#ml\_j`^Zxl/
qlh# kp_gu# gm`gh# jZa^_eblv# bf_ggh# a^_kv/# ^jm]b_# ijh\h^yl# wlm# ]jZgbpm# g_kdhevdbfb# klboZfb
jZgvr_#beb#iha`_1#Ihwlhfm#ijb#jZa^_e_gbb#kp_g#gZf#gm`gh#[ulv#hq_gv#]b[dbfb1

Ih^kdZadb#d#jZa^_e_gbx
G_kfhljy#gZ#ij_iylkl\by/#\_lohaZ\_lgu_#bklhjbb#ij_^eZ]Zxl#fgh]h#ih^kdZahd#d#mklZgh\e_gbx

]jZgbp#f_`^m#kp_gZfb1#HagZdhfb\rbkv#k#gbfb/#gZf#[m^_l#agZqbl_evgh#e_]q_#\b^_lv#i_j_oh^u#kp_g1
<#qZklghklb/#lZdb_#i_j_oh^u#fh`gh#aZf_lblv/#[eZ]h^Zjy#baf_g_gbx#\h#\j_f_gb/#h[klZgh\d_#b#klbe_
ih\_kl\h\Zgby1

<j_fy1#Hsmlbfu_#jZaju\u#\h#\j_f_gb#h[uqgh#hljZ`Zxl#]jZgbpu#kp_g1#<_lohaZ\_lgu_#bklhjbb
^Ze_dh# g_# \k_]^Z# baeZ]Zxl# kh[ulby# \# l_kghf# b# lhqghf# ojhgheh]bq_kdhf# ihjy^d_1#P_iv# kh[ulbc
qZklh#h[ju\Z_lky#ihke_^h\Zl_evgufb/#h^gh\j_f_ggufb#b#ij_^r_kl\mxsbfb#wibah^Zfb1
<h0i_j\uo/# ijhf_`mldb# \j_f_gb# \klj_qZxlky# f_`^m# ihke_^h\Zl_evgufb# kh[ulbyfb1# H^gZ

qZklv#^_ckl\bc#hl^_ey_lky#hl#^jm]hc/#ihlhfm#qlh#f_`^m#gbfb#ijhreh#hlghkbl_evgh#fgh]h#\j_f_gb1
Bgh]^Z#\_lohaZ\_lgu_#Z\lhju#hlf_qZeb#lZdb_#ijhf_`mldb#q_ldh1#Kkuedb#gZ#©ke_^mxsbc#^_gvª/

©mljhª/#©\_q_jª/#©f_kypª/#©]h^ª#b#lZd#^Ze__/#h[uqgh#hlf_qZxl#gZqZeh#gh\hc#kp_gu1
<h0\lhjuo/#\_lohaZ\_lgu_#Z\lhju#ij_ju\Zeb#kp_gu#i_j_oh^Zfb#d#h^gh\j_f_gguf#kh[ulbyf1#<

nbevfZo#wlh#h[uqgh#ihdZau\Z_lky#jZa^_e_gb_f#wdjZgZ#gZ#^\_#qZklb#beb#[ukljufb#i_j_dexq_gbyfb
k# h^ghc# kp_gu# gZ# ^jm]mx# b# h[jZlgh1# <# l_Zlj_# ^\Z# kh[ulby# fh]ml# ijhbkoh^blv# gZ# kp_g_
h^gh\j_f_ggh1# H^gZdh# \# ih\_kl\h\Zgbb# ^Z`_# h^gh\j_f_ggh# ijhbkoh^ysb_# kh[ulby# ^he`gu
ke_^h\Zlv#h^gh#aZ#^jm]bf1#LZdbf#h[jZahf/#bklhjbb#ho\Zlu\Zxl#h^bg#b#lhl#`_#ijhf_`mlhd#\j_f_gb/
ohly#l_dkl#gZ#kljZgbp_#ijh^\b]Z_lky#^Zevr_1
I_j_oh^u# d# h^gh\j_f_gguf# kh[ulbyf# qZklh# \b^gu# \# \_lohaZ\_lguo# bklhjbyo/# [eZ]h^Zjy

kljmdlmj_#yaudZ1#GZijbf_j/#ihke_#hibkZgby#fhebl\u#b#h[_lZ#:ggu#+4PZj14=43±44,/#Z\lhj#khh[sZ_l/
qlh#Bebc#gZ[ex^Ze#aZ#g_c=#©F_`^m#l_f#dZd#hgZ#^he]h#fhebeZkv#ij_^#=hkih^hf/#Bebc#kfhlj_e#gZ
mklZ# __ª# +4PZj14=45,1#LZd`_/# dh]^Z# nZjZhg# \aye# KZjm# d# k_[_# \h# ^\hj_p/# hg# h[jZsZeky# ohjhrh# k
:\jZfhf#jZ^b#g__# +;ul145=49Z,1#:\jZfm#[ueh#ohjhrh/#ihdZ#KZjZ#gZoh^beZkv#\#pZjkdhf#]Zj_f_1#<
lZdbo#f_klZo#i_j_oh^#f_`^m#h^gh\j_f_ggufb#kh[ulbyfb#ihdZau\Z_l#]jZffZlbdZ1
H^gZdh#\h#fgh]bo#kemqZyo#]jZffZlbdZ#g_#hljZ`Z_l#h^gh\j_f_gghklb#ijhbkoh^ysbo#kh[ulbc1#?_

fh`gh#aZf_lblv#lhevdh#ihke_#ZgZebaZ#kh^_j`Zgby1#GZijbf_j/#ihke_#lh]h/#dZd#BhgZ#ijhih\_^h\Ze#\
Gbg_\bb/# \_kv# ]hjh^# m\_jh\Ze#b#ijbkh_^bgbeky# d#ihklm# +BhgZ# 6=8,1#G_ihoh`_/# qlh[u# ke_^mxsZy
kp_gZ/#\#dhlhjhc#pZjv#ijh\ha]eZkbe#ihkl# +BhgZ#6=9±:,/#^_ckl\bl_evgh#ijhbahreZ#ihke_#\k_h[s_]h
]hjh^kdh]h#ihdZygby1#Y\gh#ijhbahreZ#gZdeZ^dZ1#<#lZdbo#kemqZyo#fu#ijhklh#aZbfkl\m_f#keh\Z#©\#lh
\j_fy# dZdª# ba# gZr_c# hp_gdb# kh^_j`Zgby# b# fuke_ggh# \klZ\ey_f# bo# \# l_dkl/# qlh[u# ihdZaZlv
h^gh\j_f_gghklv#ijhbkoh^ys_]h1
<0lj_lvbo/#\j_f_ggu_#i_j_oh^u#\klj_qZxlky/#dh]^Z#Z\lhj#h[jZsZ_lky#d#ij_^u^msbf#kh[ulbyf1

Bgh]^Z# h[# wlhf# lZd`_# k\b^_l_evkl\m_l# ]jZffZlbdZ1# Gh# \# [hevrbgkl\_# kemqZ_\# gZf# ijboh^blky
iheZ]Zlvky#gZ# kh^_j`Zgb_/#qlh[u#ihgylv/#qlh#fu#bf__f#^_eh# k# kh[ulbyfb/# dhlhju_/# \# kmsghklb/
ij_^r_kl\h\Zeb#hibkZgghc#^h#gbo#kp_g_1
Ij_^r_kl\mxsb_#kp_gu#²#wlh#h[uqgh#g_[hevrb_#k\h^db#bgnhjfZpbb#h#ijhrehf1#Ihke_#lh]h/

dZd#Z\lhj#IZjZebihf_ghgZ#]h\hjbl/#qlh#KmkZdbf#ihr_e#gZ#B_jmkZebf#+5IZj145=5,/#hg#mihfbgZ_l#h
ij_^u^msbo# ihoh^Zo# KmkZdbfZ# q_j_a# Bm^_x# +5IZj145=6±7,1# Ih^h[gu_# i_j_oh^u/# h[uqgh/
hlh[jZ`Zxl#gZqZeh#gh\hc#kp_gu1



BlZd/# ijhf_`mldb# \j_f_gb# f_`^m# kp_gZfb# [u\Zxl# lj_o# \b^h\=# ijhf_`mldb# f_`^m
ihke_^h\Zl_evgufb# kh[ulbyfb/# i_j_oh^u# f_`^m# h^gh\j_f_ggufb# ^_ckl\byfb# b# \ha\jZs_gby# d
ij_^u^msbf#kh[ulbyf1#Ijb#mklZgh\e_gbb#lZdbo#\j_f_gguo#i_j_oh^h\/#gZf#[m^_l#e_]q_#hij_^_eylv
]jZgbpu#fgh]bo#kp_g#\#bklhjbyo#<_loh]h#AZ\_lZ1

H[klZgh\dZ1# =jZgbpu# kp_g# gZf# lZd`_# ihfh]Zxl# mklZgh\blv# i_j_f_gu# h[klZgh\db1# Fu
ih]h\hjbf# h# lj_o# gZb[he__# \Z`guo# ba# lZdbo# i_j_f_g=# f_klh/# hdjm`ZxsZy# h[klZgh\dZ# b
^_ckl\mxsb_#ebpZ1
Ij_`^_#\k_]h/# kp_gu#h[hagZqZxlky#i_j_f_ghc#f_klZ1#GZijbf_j/#bklhjby#h#Kh^hf_#b#=hfhjj_

i_j_oh^bl# hl# ]hjh^kdbo# \hjhl# +;ul14<=4±5,# \# ^hf# EhlZ# +;ul14<=6,1# Dh]^Z# :\jZf# b# KZjZ# reb# \
?]bi_l/#;ul145=44#bah[jZ`Z_l#bo#gZ#]jZgbp_/#Z#;ul145=47#i_j_ghkbl#bo#m`_#\#?]bi_l1#Ihke_#lh]h/
dZd# ;h]# khr_e# ihkfhlj_lv# gZ# <Z\behgkdmx# [Zrgx# +;ul144=8,/# Hg# \_jgmeky# gZ# g_[h# b# ijba\Ze
g_[_kgh_#\hbgkl\h#^_ckl\h\Zlv#+;ul144=9±:,1
A^_kv# ke_^m_l# aZf_lblv/#qlh#bgh]^Z# kp_gu#fh]ml#ijhbkoh^blv# \#h^ghf#f_kl_/#gh#hlghkblvky# d

^jm]hfm# kh[ulbx1# H[uqgh# wlh# ijhbkoh^bl# \# ijyfhc# j_qb/# dh]^Z# ^_ckl\mxsb_# ebpZ# ]h\hjyl# h
kh[ulbyo/#ijhbkoh^ysbo#\#^jm]hf#f_kl_1#GZijbf_j/#dh]^Z#;h]#^Ze#ih\_e_gb_#Fhbk_x#\# ]hjys_f
dmkl_/#Hg#]h\hjbe#h#kh[ulbyo#\#?]bil_/#ohly#kZfZ#kp_gZ#ijhbkoh^beZ#\#imklug_#+Bko16=:043,1#Dh]^Z
F_eoheZ# mdhjyeZ# >Z\b^Z# aZ# _]h# ih\_^_gb_# i_j_^# dh\q_]hf/# hgZ# bf_eZ# \# \b^m# kp_gm/# dhlhjmx
gZ[ex^ZeZ#ba#k\h_]h#hdgZ#+5PZj19=53±56,1
<h0\lhjuo/# agZqbl_evgu_#i_j_f_gu# \# hdjm`Zxs_c# h[klZgh\d_# lZd`_# hl^_eyxl# h^gm# kp_gm# hl

^jm]hc1#Hq_gv# qZklh# g_kdhevdh# kp_g/# b# ^Z`_# p_eZy# bklhjby/# fh`_l# ijhbahclb# \# h^ghf# f_kl_1#<
lZdbo#kemqZyo#fu#^he`gu#ke_^blv#aZ#baf_g_gbyfb#hdjm`Zxs_c#kj_^u1
LZdbfb#baf_g_gbyfb#fh]ml#[ulv# k\_l#b# lvfZ/#oheh^#b#`ZjZ/# aZkmoZ#b#^h`^v1#IbkZl_ev#fh`_l

ijhklh# ijb\h^blv# gh\u_# nZdlu# h# ]_h]jZnbb/# `b\hlghf# fbj_/# jZkl_gbyo# b# a^Zgbyo1# I_j_f_gZ
h[klZgh\db# lZd`_# \dexqZ_l# baf_g_gb_# \j_f_gb# b# ijhkljZgkl\Z1#H^gZ# kp_gZ# fh`_l# hibku\Zlvky
\k_]h#\#g_kdhevdbo#klboZo/#^jm]Zy#²#\#g_kdhevdbo#]eZ\Zo1#<_lohaZ\_lgu_#Z\lhju#qZklh#hlh[jZ`Zeb
]jZgbpu#f_`^m#kp_gZfb/#hibku\Zy#baf_g_gby#hdjm`Zxs_c#kj_^u1
<0lj_lvbo/#[b[e_ckdb_#ibkZl_eb#jZa^_eyeb#kp_gu/#baf_gyy#khklZ\#^_ckl\mxsbo#ebp1#Wlh#hq_gv

ihoh`_# gZ# kf_gm# ^_dhjZpbc/# lhevdh# a^_kv# _s_# nb]mjbjmxl# ]_jhb=# ex^b/# k\_jot_kl_kl\_ggu_
kms_kl\Z#b#;h]1#I_j\Zy# kp_gZ#jZkkdZaZ#fh`_l#[ulv# aZiheg_gZ# ex^vfb/# \lhjZy# ±#ijZdlbq_kdb# [_a
gbo1# Bgh]^Z# kp_g_# k# h^gbf# beb# ^\mfy# ]_jhyfb# ij_^r_kl\m_l# kp_gZ# k# [hevrbf# dhebq_kl\hf
mqZklgbdh\1#Bgh]^Z#dhebq_kl\h#^_ckl\mxsbo#ebp#hklZ_lky#h^bgZdh\uf/#gh#f_gyxlky#bo#dZq_kl\Z1
I_j_f_gu# f_klZ/# hdjm`Zxs_c# h[klZgh\db# b# ^_ckl\mxsbo# ebp# kem`Zl# gZf# ih^kdZadZfb# d
jZa^_e_gbx#kp_g#\_lohaZ\_lguo#bklhjbc1

Klbev# ih\_kl\h\Zgby1# Kp_gu# lZd`_# jZa^_eyxlky# ih# f_j_# lh]h/# dZd# f_gy_lky# klbev
ih\_kl\h\Zgby1# Wlhl# klbev# hij_^_ey_lky# kl_i_gvx# ijbkmlkl\by# Z\lhjZ1# :\lhj# fh`_l# \uclb# gZ
k_j_^bgm#kp_gu#beb#khclb#k#g__/#ij_^hklZ\eyy#^_ckl\mxsbf#ebpZf#kZfbf#baeZ]Zlv#bklhjbx#q_j_a
fukeb/# keh\Z# b# ihklmidb1# =jZgbpu# i_j_f_gu# klbey# lZd`_# kem`Zl# \Z`gufb# ih^kdZadZfb# d
h[hagZq_gbx#]jZgbp#kp_g1#JZa^_eyxlky#lZdb_#q_luj_#klbey#ih\_kl\h\Zgby=#Z\lhjkdb_#dhff_glZjbb/
hibkZgb_/#ijyfh_#ih\_kl\h\Zgb_#b#^jZfZlbq_kdh_#bah[jZ`_gb_1
<h0i_j\uo/#ibkZl_eb#g_ihkj_^kl\_ggh#h[jZsZxlky# d#qblZl_eyf#q_j_a# Z\lhjkdb_# dhff_glZjbb1

Wlh# kp_gu/# \# dhlhjuo# hgb# hp_gb\Zxl# beb# h[tykgyxl# qlh0lh# \# bklhjbb1# GZijbf_j/# khh[sb\# h
jZ^hklb#:^ZfZ/#m\b^_\r_]h#?\m/#Fhbk_c#\uklmibe#\i_j_^#b#ijhdhff_glbjh\Ze=#©Ihlhfm#hlklZ\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#LZd`_
b#\#dhgp_#[hjv[u#BZdh\Z#\#I_gmwe_# +;ul165=55±65,/#Fhbk_c#h[tykgy_l=#©Ihwlhfm#b#^hgug_#kugu
BajZbe_\u# g_# _^yl#`beu/# dhlhjZy# gZ# khklZ\_# [_^jZ/# ihlhfm# qlh# ;hjh\rbcky# dhkgmeky# `beu# gZ
khklZ\_# [_^jZ# BZdh\Zª1# <# h[hbo# klboZo# kZf# jZkkdZa# hklZgZ\eb\Z_lky/# Z#Fhbk_c# \klZ\ey_l# k\hc
kh[kl\_gguc#dhff_glZjbc1#H[uqgh#lZdb_#Z\lhjkdb_#dhff_glZjbb#nhjfbjmxl#hl^_evgu_#kp_gu1
<h0\lhjuo/#\_lohaZ\_lgu_#Z\lhju#qZklh#baeZ]Zxl#fZl_jbZe#\#hibkZl_evghf#klbe_1#Hgb#\j_fy#hl

\j_f_gb#hklZgZ\eb\Zxl#jZa\blb_# kh[ulbc/#qlh[u#\g_klb#g_dhlhjmx#bgnhjfZpbx/#jZatykgyxsmx
hij_^_e_gguc# wibah^#jZkkdZaZ1#GZijbf_j/#bklhjby# h#iml_r_kl\bb#:\jZfZ# +;ul145=4±<,# kh^_j`bl
^\_# hibkZl_evgu_# kp_gu1#Khh[sb\/# qlh#:\jZf# hlijZ\beky# \# imlv/#Fhbk_c# ^h[Z\be=# ©:\jZf# [ue
k_fb^_kylb#iylb#e_l/#dh]^Z#\ur_e#ba#OZjjZgZª#+;ul145=7[,1#Ihke_#lh]h/#dZd#:\jZf#\hr_e#\#a_fex
OZgZZgkdmx/#Fhbk_c#\klZ\be#^ey#qblZl_e_c#k\hc#dhff_glZjbc=#©<#wlhc#a_fe_#lh]^Z#`beb#OZgZg_bª
+;ul145=9[,1#Fhbk_c#kq_e#gm`guf#^h[Z\blv#lZdb_#hibkZl_evgu_#^_lZeb1



<0lj_lvbo/# ]jZgbpu# kp_g# \b^gu# ijb# ijyfhf# ih\_kl\h\Zgbb1# Wlhl# klbev# iha\hey_l# Z\lhjm
g_ihkj_^kl\_ggh# i_j_^Z\Zlv# ijhbkoh^ysb_# kh[ulby1# G_khfg_ggh/# Z\lhj# h[^mfu\Z_l# kh[ulby/
ij_`^_#q_f#baeh`blv#bo#gZ#[mfZ]_/#gh# a^_kv#hg#ba[_]Z_l# kh[kl\_gguo#hibkZgbc#b# dhff_glZjb_\1
GZijbf_j/# fu# qblZ_f/# dZd# ihke_# kf_jlb# BZdh\Z# ©Bhkbn# ih\_e_e# kem]Zf# k\hbf# ²# \jZqZf/
[ZevaZfbjh\Zlv#hlpZ#_]h>#b#\jZqb#gZ[ZevaZfbjh\Zeb#BajZbeyª#+;ul183=5,1#<#wlhf#klbo_#Fhbk_c#g_
iha\hebe# ]h\hjblv# kZfhfm# Bhkbnm1# Hg# ijhklh# khh[sbe/# qlh# lZdh_# kh[ulb_# ijhbkoh^beh/# fu
gZau\Z_f#wlh#ijyfuf#ih\_kl\h\Zgb_f1
B/#gZdhg_p/#\#^jZfZlbq_kdhf#klbe_#Z\lhj#hlklmiZ_l#^Ze_dh#gZ#aZ^gbc#ieZg1#Hg#m`_#g_#khh[sZ_l

h#kh[ulbyo/#Z#ij_^hklZ\ey_l#^_ckl\mxsbf#ebpZf#\aZbfh^_ckl\h\Zlv/#]h\hjblv#b#^mfZlv#kZfbf#ih
k_[_1#Wlhl#klbev#qZs_#\k_]h#\klj_qZ_lky#\#\_lohaZ\_lguo#bklhjbyo#ijb#ijyfhc#j_qb1#Ohly#Fhbk_c
ijhklh# khh[sbe# h[# bgkljmdpbyo# BhkbnZ# \jZqZf# +;ul183=5,/# g_kdhevdbfb# klboZfb# iha`_# hg
iha\hey_l#kZfhfm#Bhkbnm#]h\hjblv=

?keb#y#h[j_e#[eZ]h\he_gb_#\#hqZo#\Zrbo/#lh#kdZ`bl_#nZjZhgm#lZd=#hl_p#fhc# aZdeye#f_gy/#kdZaZ\=
©<hl/#y#mfbjZx>#\h#]jh[_#fh_f/#dhlhjuc#y#\udhiZe#k_[_#\#a_fe_#OZgZZgkdhc/#lZf#ihohjhgb#f_gyª1
B#l_i_jv#ohl_e#[u#y#ihclb/#b#ihohjhgblv#hlpZ#fh_]h/#b#\ha\jZlblvky#+;ul183=7[±8,1

?keb# g_# kqblZlv# djZldh]h# \klmie_gby/#Fhbk_c# hlkmlkl\m_l# \# wlhf# hlju\d_1#Hg# i_j_^Ze# keh\Z
BhkbnZ#q_j_a#^jZfZlbq_kdh_#ih\_kl\h\Zgb_1
<#bklhjbb# h#<Z\behgkdhc# [Zrg_# +;ul144=4±<,#fu# \klj_qZ_f# \k_# q_luj_# klbey# ih\_kl\h\Zgby1

Ihkfhljbl_#gZ#ke_^mxsb_#ijbf_ju=

>Dhff_glZjbc@#Ihk_fm#^Zgh#_fm#bfy=#<Z\behg>#b[h#lZf#kf_rZe#=hkih^v#yaud#\k_c#a_feb/#b#hllm^Z
jZkk_ye#bo#=hkih^v#ih#\k_c#a_fe_#+;ul144=<,1

>HibkZl_evguc@# B# klZeb# m# gbo# dbjibqb# \f_klh# dZfg_c/# Z# a_feygZy# kfheZ# \f_klh# ba\_klb
+;ul144=6[,1

>Ijyfhc@#>\bgm\rbkv#k#<hklhdZ/#hgb#gZreb#\#a_fe_#K_ggZZj#jZ\gbgm#b#ihk_ebebkv#lZf#+;ul144=5,1

>>jZfZlbq_kdbc@#B#kdZaZeb#^jm]#^jm]m=#gZ^_eZ_f#dbjibq_c#b#h[h``_f#h]g_f#+;ul144=6Z,1

DZd# ihdZau\Zxl# wlb# ijbf_ju/# ijbkmlkl\b_# Fhbk_y# [ueh# g_ba[_`guf# \# _]h# dhff_glZjbb
+;ul144=<,># hg# f_g__# aZf_l_g# \# _]h# hibkZgbb# +;ul144=6[,># _s_# ^Zevr_# hg# hlklmibe# \# ijyfhf
ih\_kl\h\Zgbb# +;ul144=5,>#b# hg#ijZdlbq_kdb# bkq_a/# dh]^Z#nb]mju# jZa]h\Zjb\Zxl# ^jm]# k# ^jm]hf# \
^jZfZlbq_kdhf#bah[jZ`_gbb#+;ul144=6Z,1
Wlb# klbeb#g_#\k_]^Z# kh\_jr_ggh#q_ldh#jZaebqbfu/# lZd# dZd# \h#fgh]hf#gZdeZ^u\Zxlky#^jm]#gZ

^jm]Z#b#qZklh#kf_rb\Zxlky1#L_f#g_#f_g__/#i_j_f_gu#\#klbe_#ih\_kl\h\Zgby#mklZgZ\eb\Zxl#]jZgbpu
f_`^m#kp_gZfb#\_lohaZ\_lguo#bklhjbc1
Jbkmghd# 49# ihdZau\Z_l# ljb# hkgh\guo# kihkh[Z# jZa^_e_gby# kp_g=# i_j_f_gu# \h# \j_f_gb# q_j_a

ihke_^h\Zl_evgu_/#h^gh\j_f_ggu_#b#ij_^r_kl\mxsb_# ^_ckl\by>#i_j_f_gu# \#h[klZgh\d_/#f_kl_#b
^_ckl\mxsbo#ebpZo>#Z#lZd`_#i_j_f_gu#\#klbe_#ih\_kl\h\Zgby#q_j_a#dhff_glZjbb/#hibkZgby/#ijyfh_
b# ^jZfZlbq_kdh_# ih\_kl\h\Zgb_1# ;eZ]h^Zjy# \k_fm# wlhfm# fu# fh`_f# jZa^_eylv# \_lohaZ\_lgu_
bklhjbb#gZ#bo#ijhkl_crb_#qZklb1

Ijbf_ju
Qlh[u#ijhbeexkljbjh\Zlv#ijhp_kk#jZa^_e_gby#kp_g/#ihkfhljbf#gZ#^\Z#hlju\dZ=#;ulb_#48=:±54

b#5IZjZebihf_ghg#44=4±45/#]^_#gZ#ijbf_jZo#ihdZaZgh#g_kdhevdh#iml_c#d#lZdhfm#jZa^_e_gbx1

;ulb_#48=:±541#KgZqZeZ#^Z\Zcl_#ihkfhljbf#gZ#bklhjbx#h#;h`v_f#aZ\_l_#k#:\jZfhf1

Kp_gZ#4
B#kdZaZe#_fm=#©Y#=hkih^v/#Dhlhjuc#\u\_e#l_[y#ba#MjZ#OZe^_ckdh]h/#qlh[u#^Zlv#l_[_#a_fex#kbx#\h
\eZ^_gb_ª1#Hg# kdZaZe=#©<eZ^udZ#=hkih^b$#Ih#q_fm#fg_#magZlv/#qlh#y#[m^m#\eZ^_lv#_x"ª#=hkih^v
kdZaZe# _fm=# ©<havfb# Fg_# ljbe_lgxx# l_ebpm/# ljbe_lgxx# dham/# ljbe_lg_]h# h\gZ/# ]hjebpm# b
fheh^h]h#]hem[yª#+kl1#:±<,1



Kp_gZ#5
Hg#\aye#\k_o#bo/#jZkk_d#bo#ihiheZf/#b#iheh`be#h^gm#qZklv#ijhlb\#^jm]hc>#lhevdh#ilbp#g_#jZkk_d
+kl1#43,1

Kp_gZ#6
B#gZe_l_eb#gZ#ljmiu#obsgu_#ilbpu>#gh#:\jZf#hl]hgye#bo#+kl1#44,1

Kp_gZ#7
Ijb#aZoh`^_gbb#khegpZ#dj_idbc#khg#gZiZe#gZ#:\jZfZ>#b#\hl/#gZiZe#gZ#g_]h#m`Zk#b#fjZd#\_ebdbc1#B
kdZaZe#=hkih^v#:\jZfm=#©AgZc/#qlh#ihlhfdb#l\hb#[m^ml#ijbr_evpZfb#\#a_fe_#g_#k\h_c/#b#ihjZ[hlyl
bo/#b#[m^ml#m]g_lZlv#bo#q_luj_klZ#e_l1#Gh#Y#ijhba\_^m#km^#gZ^#gZjh^hf/#m#dhlhjh]h#hgb#[m^ml#\
ihjZ[hs_gbb># ihke_# k_]h# hgb# \uc^ml# k# [hevrbf# bfms_kl\hf1#:# lu# hlhc^_rv# d# hlpZf# l\hbf# \
fbj_/# b# [m^_rv# ih]j_[_g# \# klZjhklb# ^h[jhc1#<# q_l\_jlhf# jh^_# \ha\jZlylky# hgb# kx^Z/# b[h# f_jZ
[_aaZdhgbc#:fhjj__\#^hk_e_#_s_#g_#gZihegbeZkvª#+kl1#45±49,1

Kp_gZ#8
Dh]^Z# aZreh# khegp_/# b# gZklmibeZ# lvfZ/# \hl/# ^uf# dZd# [u# ba# i_qb# b# ieZfy# h]gy# ijhreb# f_`^m
jZkk_q_ggufb#`b\hlgufb#+kl1#4:,1

Kp_gZ#9
<#wlhl#^_gv#aZdexqbe#=hkih^v#aZ\_l#k#:\jZfhf/#kdZaZ\=#©Ihlhfkl\m#l\h_fm#^Zx#Y#a_fex#kbx/#hl
j_db#?]bi_lkdhc#^h#\_ebdhc#j_db/#j_db#?\njZlZ=#D_g__\/#D_g_a__\/#D_^fhg__\/#O_ll__\/#N_j_a__\/
J_nZbfh\/#:fhjj__\/#OZgZg__\/#=_j]_k__\#b#B_\mkk__\ª#+kl1#4;±54,1

AgZqbl_evgu_#i_j_f_gu#\h#\j_f_gb#hlh[jZ`Zxl#g_kdhevdh#jZaju\h\#f_`^m# kp_gZfb1#<# 450hf
klbo_# ]h\hjblky=# ©Ijb# aZoh`^_gbb# khegpZª1# Wlhl# \j_f_gghc# agZd# ^h\hevgh# q_ldh# ihdZau\Z_l
gZqZeh# gh\hc# kp_gu1# Keh\Z# ©dh]^Z# aZreh# khegp_ª# hl^_eyxl# klbo# 4:# hl# lh]h/# qlh# ijhbkoh^beh
jZgvr_1#<j_f_ggZy#kkuedZ#\#klbo_#4;#©<#wlhl#^_gvª#ih^kdZau\Z_l/#qlh#ihke_^gb_#klbob#y\eyxlky
gh\hc#kp_ghc/#dhlhjZy#ijhbkoh^bl#h^gh\j_f_ggh1
<#wlhc#bklhjbb#lZd`_#bf__lky#g_#f_g__#\ujZabl_evguc#\j_f_gghc#ijhf_`mlhd1#Fu#jZa^_ebeb

kp_gu# i_j_^# 430f# klbohf1# Ohly# l_dkl# gbq_]h# g_# ]h\hjbl# h# lhf/# dZd# :\jZf# \u[bjZe# `b\hlguo/
bkke_^h\Ze#bo#b#ih^]hlZ\eb\Ze#d#p_j_fhgbb/#ij_`^_#q_f#ijb\_klb#bo#d#;h]m/#fu#agZ_f/#qlh#f_`^m
kh[ulbyfb#klboh\#<#b#43#ijhreh#hlghkbl_evgh#fgh]h#\j_f_gb1
Wlb#i_j_f_gu# \h#\j_f_gb# lZd`_#ih^l\_j`^Zxlky#i_j_f_gZfb#\#h[klZgh\d_1#<# kZfhf#jZkkdZa_

g_l# hq_\b^ghc# i_j_f_gu# f_klZ># \ky# bklhjby# ijhbkoh^bl# \# h^ghc# ]_h]jZnbq_kdhc# lhqd_1#H^gZdh
\b^gu#i_j_f_gu#hdjm`Zxs_c#kj_^u1#<h#\lhjhc#kp_g_# +kl1# 43,#:\jZf#hdjm`_g#djh\vx#b# ljmiZfb
`b\hlguo1# <# lj_lv_c# kp_g_# +kl1# 44,# gZe_lZxl# obsgu_# ilbpu1# AZ]Z^hqguc# aZoh^# khegpZ# b
\gmlj_ggbc#fjZd/#ho\Zlb\rbc#jZamf#:\jZfZ#nhjfbjmxl#h[klZgh\dm#q_l\_jlhc#kp_gu# +kl1# 45±49,1
<g_rgyy# lvfZ/# hk\_sZ_fZy#ieZf_g_f# h]gy# b# ^ufhf/# ij_^klZ\ey_l# ke_^mxsmx# kp_gm# +kl1# 4:,1#B/
gZdhg_p/#mihfbgZgb_#h[h#\k_o#a_feyo/#h[_sZgguo#:\jZfm/#oZjZdl_jbam_l#ihke_^gxx#kp_gm#+kl1#4;±
21).
Djhf_# lh]h/#i_j_f_gu# ^_ckl\mxsbo# ebp# kh\iZ^Zxl# k# lZdbf# ^_e_gb_f1#<# i_j\hc# kp_g_#;h]# b

:\jZf#y\eyxlky#Zdlb\gufb#mqZklgbdZfb#+kl1#43,1#<h#\lhjhc#b#lj_lv_c#kp_gZo#:\jZf#klhbl#\#p_glj_/
Z#h#;h]_#g_#kdZaZgh#gbq_]h# +kl1#43±44,1#Q_l\_jlZy#kp_gZ#dZkZ_lky#;h]Z/#:\jZfZ#b#_]h#ihlhfdh\# +kl1
45±49,1#<#iylhc#kp_g_#bah[jZ`_g# lhevdh#;h]# +kl1# 4:,1#<#ihke_^g_c# kp_g_#gZ#i_j_^gbc#ieZg# kgh\Z
\uklmiZxl#:\jZf/#;h]/#b#ihlhfdb#:\jZfZ#+kl1#4;±54,1
B/# gZdhg_p/# i_j_f_gu# \# klbe_# ih\_kl\h\Zgby# ihfh]Zxl# gZf# jZa^_eylv# bklhjbx# gZ# khklZ\gu_

qZklb1# I_j\Zy# kp_gZ# y\ey_lky# ^jZfZlbq_kdbf# ^bZeh]hf# f_`^m# ;h]hf# b# :\jZfhf# +kl1# :±<,1
Ke_^mxsb_#^\_#kp_gu#ijyfh#ih\_kl\mxl#h#ih^]hlh\d_#:\jZfZ#d#p_j_fhgbb#ihemq_gby#aZ\_lZ# +kl1
43±44,1#Q_l\_jlZy#kp_gZ#jZkdju\Z_l#^jZfZlbq_kdbc#fhgheh]#kgZ#:\jZfZ#+kl1#45±49,1#<#iylhc#kp_g_
kh^_j`blky#ijyfh_#bah[jZ`_gb_# y\e_gby#;h]Z# +kl1# 4:,1#Ihke_^gyy# kp_gZ# y\ey_lky# ^jZfZlbq_kdbf
fhgheh]hf#;h]Z#+kl1#4;±54,1
LZdb_#gZ[ex^_gby#iha\heyxl#gZf#ih^\_klb#ke_^mxsb_#blh]b#ZgZebaZ#bklhjbb=

•Kp_gZ#4#+;ul148=:±<, >>jZfZlbq_kdbc@ >I8/#<1]



;h]# ihh[_sZe# :\jZfm# a_fex# b# hl\_lbe# gZ# _]h# ijhkv[m# h# ]ZjZglbb/# ihlj_[h\Z\# p_j_fhgbx
aZdexq_gby#aZ\_lZ1

•Kp_gZ#5#+;ul148=43, >Ijyfhc@ >I43/#<43@
<#j_amevlZl_/#:\jZf#ih\bgh\Zeky/#ih^]hlh\b\#p_j_fhgbx1

•Kp_gZ#6#+;ul148=44, >Ijyfhc@ >I43/#<;@
:\jZf#aZsbsZe#k\ylhklv#p_j_fhgbb/#hl]hgyy#ilbp1

•Kp_gZ#7#+;ul148=45049, >>jZfZlbq_kdbc@ >I4/#<4@
Ijb#aZoh^_#khegpZ#:\jZf#ihemqbe#hldjh\_gb_#\h#kg_1

•Kp_gZ#8#+;ul148=4:, >Ijyfhc@ >I43/#<;@
Ghqvx#;h]#ijhr_e#f_`^m#jZkk_q_ggufb#`b\hlgufb1

•Kp_gZ#9#+;ul148=4;±54, >>jZfZlbq_kdbc@ >I8/#<1]
<#wlhl#^_gv#;h]#mklZgh\be#aZ\_l#h#\eZ^_gbb#a_fe_c#:\jZfZ#b#_]h#ihlhfdh\1

5IZjZebihf_ghg# 45=4±451# Ke_^mxsZy# bklhjby# h# \lhj`_gbb# KmkZdbfZ# \# pZjkl\h# Jh\hZfZ
^_eblky#gZ#^_kylv#kp_g1

Kp_gZ#4
Dh]^Z#pZjkl\h#Jh\hZfZ#ml\_j^behkv/#b#hg#k^_eZeky#kbe_g/#lh]^Z#hg#hklZ\be#aZdhg#=hkih^_gv/#b#\_kv
BajZbev#k#gbf#+kl1#4,1

Kp_gZ#5
GZ#iylhf#]h^m#pZjkl\h\Zgby#Jh\hZfZ/#KmkZdbf/#pZjv#?]bi_lkdbc/#ihr_e#gZ#B_jmkZebf/²#ihlhfm
qlh#hgb#hlklmibeb#hl#=hkih^Z/²#+kl1#5,1

Kp_gZ#6
K# lukyqvx# b# ^\mfyklZfb# dhe_kgbp# b# k# r_klvx^_kylvx# lukyqZfb# \kZ^gbdh\># b# g_# [ueh# qbkeZ
gZjh^m/#dhlhjuc#ijbr_e#k#gbf#ba#?]bilZ/#Eb\bygZf/#KmdoblZf#b#?nbhieygZf>#b#\aye#mdj_ie_ggu_
]hjh^Z#\#Bm^__/#b#ijbr_e#d#B_jmkZebfm#+kl1#6±7,1

Kp_gZ#7
Lh]^Z#KZf_c#ijhjhd#ijbr_e#d#Jh\hZfm#b#dgyavyf#Bm^_b/#dhlhju_#kh[jZebkv#\#B_jmkZebf/#kiZkZykv
hl#KmkZdbfZ/#b#kdZaZe#bf=#LZd#]h\hjbl#=hkih^v=#\u#hklZ\beb#F_gy/#aZ#lh#b#Y#hklZ\ex#\Zk#\#jmdb
KmkZdbfm#+kl1#8,1

Kp_gZ#8
B#kfbjbebkv#dgyavy#BajZbe_\u#b#pZjv/#b#kdZaZeb=#ijZ\_^_g#=hkih^v$#+kl1#9,1

Kp_gZ#9
Dh]^Z#m\b^_e#=hkih^v/#qlh#hgb# kfbjbebkv/# lh]^Z#[ueh# keh\h#=hkih^g_# d#KZf_x/# b# kdZaZgh=# hgb
kfbjbebkv>#g_#bklj_[ex#bo/#b#\kdhj_#^Zf#bf#ba[Z\e_gb_/#b#g_#ijhev_lky#]g_\#Fhc#gZ#B_jmkZebf
jmdhx#KmkZdbfZ>#h^gZdh#`_/#hgb#[m^ml#kem]Zfb#_]h/#qlh[u#agZeb/#dZdh\h#kem`blv#Fg_#b#kem`blv
pZjkl\Zf#a_fguf#+kl1#:±;,1

Kp_gZ#:
B#ijbr_e#KmkZdbf/#pZjv#?]bi_lkdbc/#\#B_jmkZebf/#b#\aye#khdjh\bsZ#^hfZ#=hkih^gy#b#khdjh\bsZ
^hfZ#pZjkdh]h>#\k_#\aye#hg/#\aye#b#sblu#ahehlu_/#dhlhju_#k^_eZe#Khehfhg#+kl1#<,1

Kp_gZ#;
B#k^_eZe#pZjv#Jh\hZf/#\f_klh#gbo/#sblu#f_^gu_/#b#hl^Ze#bo#gZ#jmdb#gZqZevgbdZf#l_ehojZgbl_e_c/
hojZgy\rbo#\oh^#^hfZ#pZjkdh]h#+kl1#43,1



Kp_gZ#<
Dh]^Z# \uoh^be# pZjv# \# ^hf# =hkih^_gv/# ijboh^beb# l_ehojZgbl_eb# b# g_keb# bo/# b# ihlhf# hiylv
hlghkbeb#bo#\#iZeZlm#l_ehojZgbl_e_c#+kl1#44,1

Kp_gZ#43
B#dh]^Z#hg#kfbjbeky/#lh]^Z#hl\jZlbeky#hl#g_]h#]g_\#=hkih^Z/#b#g_#ih]m[be#_]h#^h#dhgpZ>#ijblhf#b#\
Bm^__#[ueh#g_qlh#^h[jh_#+kl1#45,

<j_f_ggu_#i_j_f_gu#\#wlhc#bklhjbb#keh`gu1#<h#\lhjhc#kp_g_# +kl1#5,#q_ldh#h[hagZq_gh#\j_fy=
©GZ# iylhf# ]h^m# pZjkl\h\Zgby# Jh\hZfZª1# WlZ# kp_gZ# bah[jZ`Z_l# ihoh^# KmkZdbfZ# b# _]h# Zjfbb# gZ
B_jmkZebf1# H# kZfhf# ihoh^_# [hevr_# g_# mihfbgZ_lky# ^h# k_^vfhc# kp_gu# +kl1# <,/# ]^_# KmkZdbf
ijboh^bl#\#B_jmkZebf1#<f_klh# lh]h#qlh[u#jZa\hjZqb\Zlv# kh[ulby#^Zevr_/# lj_lvy# kp_gZ# +kl1# 6±7,
\ha\jZsZ_lky#d#ij_^u^msbf# aZo\ZlZf# ]hjh^h\#Bm^_b1#Klbo# 8#gZqbgZ_l#q_l\_jlmx# kp_gm/#dhlhjZy
ijhbkoh^bl# h^gh\j_f_ggh# k# \h_ggufb# ^_ckl\byfb# KmkZdbfZ1# Ijhjhd# KZf_c# hkm`^Z_l# dgya_c
Bm^_b1#IylZy# kp_gZ# +kl1# 9,# khh[sZ_l# h[#bo# ihdZygbb1#Kp_gZ# 9# +kl1# :±;,# ihdZau\Z_l/# qlh#=hkih^v
h^gh\j_f_ggh# ^Ze# q_j_a# ijhjhdZ# keh\h# gZ^_`^u1# K_^vfZy# kp_gZ# \ha\jZsZ_lky# d# aZo\Zlm# b
jZa]jZ[e_gbx# B_jmkZebfZ# KmkZdbfhf1# <hkvfZy# kp_gZ# +kl1# 43,# ij_^klZ\ey_l# kh[hc# j_amevlZl
ihjZ`_gby/#ihdZau\Zxsbc/#qlh#ihl_jygh#[ueh#g_#\k_1#<#kp_g_#<#+kl1#44,#fu#h[jZsZ_f#\gbfZgb_#gZ
ijh^he`bl_evgh_# ihk_s_gb_# ojZfZ# pZj_f1# Ihke_^gyy# kp_gZ# +kl1# 45,# ih^\h^bl# blh]# i_j_`blh]h
Jh\hZfhf#b#Bm^__c1
<#jZkkdZa_#^\Z#hkgh\guo#f_klZ#^_ckl\by1#I_j\u_#^\_#kp_gu#ijhbkoh^yl#\#B_jmkZebf_#b#\hdjm]

g_]h#+kl1#4±5,1#Lj_lvy#kp_gZ#i_j_oh^bl#d#h[ahjm#\h_gguo#dZfiZgbc#\#Bm^__# +kl1#6±7,1# #Q_l\_jlZy#b
ihke_^mxsb_#kp_gu#\ha\jZsZxl#gZk#\#B_jmkZebf#²#\h#^\hj_p/#\#iZeZlm#l_ehojZgbl_e_c/#\#ojZf
+kl1#8±45,1
AgZqbl_evgu#lZd`_#baf_g_gby#\#khklZ\_#^_ckl\mxsbo#ebp1#<#i_j\hc#kp_g_#mihfbgZ_lky#Jh\hZf/

BajZbev# b# =hkih^v# +kl1# 4,1# <lhjZy# b# lj_lvy# kp_gu# khkj_^hlZqb\Zxlky# gZ# KmkZdbf_# b# _]h
g_bkqbkebfhc#Zjfbb#+kl1#5±7,1#<#q_l\_jlhc#kp_g_#\gbfZgb_#kf_sZ_lky#gZ#KZf_y/#dgya_c#b#=hkih^Z
+kl1#8,1#<#iylhc#kp_g_#+kl1#9,#KZf_c#bkq_aZ_l/#gh#kp_gZ#9#\ha\jZsZ_lky#d#ijhjhdm/#Z#lZd`_#d#=hkih^m/
pZjx#b#dgyavyf#+kl1#:±;,1
B/# gZdhg_p/# \# bklhjbb# \u^_eyxlky# jZagu_# klbeb# ih\_kl\h\Zgby1# Kp_gZ# 4# ²# wlh# ijyfh_

ih\_kl\h\Zgb_># \lhjZy# kp_gZ# kh^_j`bl# g_[hevrhc# Z\lhjkdbc# dhff_glZjbc# +©Ihlhfm# qlh# hgb
hlklmibeb#hl#=hkih^Zª,1#Lj_lvy#kp_gZ#ghkbl#hibkZl_evguc#oZjZdl_j/#khh[sZy#h#fZkrlZ[Zo#Zjfbb
KmkZdbfZ1# K# q_l\_jlhc# ih# r_klmx# kp_gu# kh[ulby# bah[jZ`Zxlky# ^jZfZlbq_kdb1# Ijhjhq_kdh_
ij_^mij_`^_gb_#+kl1#8,#k\yaZgh#k#g_^Z\gbfb#kh[ulbyfb1#;h`vy#j_Zdpby#gZ#ihdZygb_#ijbhldju\Z_l
lh/#qlh#ijhbahc^_l#\#[m^ms_f1#<#:±<#kp_gZo#ijyfh#hibku\Z_lky#jZa]jZ[e_gb_#KmkZdbfhf#pZjkl\Z
Jh\hZfZ1
JZa^_eb\#bklhjbx#gZ#lZdb_#kp_gu/#fu#fh`_f#ijhZgZebabjh\Zlv#__#oh^1

•Kp_gZ#4#+5IZj145=4, >Ijyfhc@ >I43/#<43@
Ohly#Jh\hZf#k^_eZeky#kbe_g/#hg#b#\_kv#BajZbev#hklZ\beb#aZdhg#=hkih^_gv1

•Kp_gZ#5#+5IZj145=5, >Ijyfhc@ >I9/#<9@
G_ihdhjghklv#Jh\hZfZ#ihkem`beZ#ijbqbghc#gZiZ^_gby#KmkZdbfZ#gZ#B_jmkZebf1

•Kp_gZ#6#+5IZj145=6±7, >HibkZl_evguc@ >I</#<<@
I_j_^#gZiZ^_gb_f#gZ#B_jmkZebf#Zjfby#KmkZdbfZ#m`_#aZo\ZlbeZ#]hjh^Z#Bm^_b1

•Kp_gZ#7#+5IZj145=8, >>jZfZlbq_kdbc@ >I4/#<4@
<#wlh#\j_fy#KZf_c#k^_eZe#ij_^mij_`^_gb_#dgyavyf#Bm^_b1

•Kp_gZ#8#+5IZj145=9, >>jZfZlbq_kdbc@ >I4/#<4@
J_amevlZlhf#y\ey_lky#ihdZygb_#Bm^_ckdbo#\h`^_c#b#Jh\hZfZ1

•Kp_gZ#9#+5IZj145=:±;, >>jZfZlbq_kdbc@ >I4/#<4@
<#wlh#\j_fy#KZf_c#ijh\ha]eZrZ_l#f_jm#ba[Z\e_gby1



•Kp_gZ#:#+5IZj145=9) >Ijyfhc@ >I;/#<;@
<# j_amevlZl_# gZiZ^_gby# KmkZdbf# \ug_k# fgh]b_# khdjh\bsZ# ba# B_jmkZebfZ/# \dexqZy# ahehlu_
sblu#KhehfhgZ1

•Kp_gZ#;#+5IZj145=43, >Ijyfhc@ >I7/#<7@
H^gZdh#Jh\hZf#g_#mljZlbe#\k_]h>#hg#aZf_gbe#ahehlu_#sblu#f_^gufb1

•Kp_gZ#<#+5IZj145=44, >Ijyfhc@ >I7/#<7@
Djhf_#lh]h/#Jh\hZf#l_i_jv#gZqZe#qZklh#oh^blv#\#ojZf/#Z#_]h#sblu#lsZl_evgh#hojZgyebkv1

•Kp_gZ#43#+5IZj145=45, >Ijyfhc@ >I43/#<43@
Ih#f_j_#kfbj_gby#Jh\hZfZ/#mkeh\by#`bagb#klZgh\bebkv#emqr_1

>\Z# kh\_lZ1#Wlb# ^\Z# ijbf_jZ# ihdZau\Zxl/# qlh# jZa^_e_gb_# b# ZgZeba# kp_g# y\eyxlky# \Z`gufb
rZ]Zfb#\#bkke_^h\Zgbb#\_lohaZ\_lguo#bklhjbc1#Dh]^Z#fu#ZgZebabjm_f#kh^_j`Zgb_#kp_g/#ihe_agh
ihfgblv#^\Z#kh\_lZ1
<h0i_j\uo/#\u\h^u#^he`gu#[ulv#hq_gv#ijhklufb#b#g_#bkdZ`Zxsbfb#fZl_jbZe1#Kp_gu#h[uqgh

kh^_j`Zl#jy^#ih^jh[ghkl_c/#jZks_ie_gb_#dhlhjuo#gZ#khklZ\gu_#we_f_glu#iha\hey_l#lhedh\Zl_ex
ijZ\bevg__# ihgbfZlv# fZl_jbZe1# Dh]^Z# wlb# we_f_glu# q_ldh# nhjfmebjmxlky/# hgb# hdZau\Zxl
h]jhfgh_#kh^_ckl\b_#\#hij_^_e_gbb#khklZ\guo#qZkl_c#bklhjbb1
<h0\lhjuo/#\u\h^u#g_h[oh^bfh#nhjfmebjh\Zlv#lZd/#qlh[u#\#gbo#[ueZ#q_ldh#\b^gZ#k\yav#f_`^m

h^ghc#kp_ghc#b#ihke_^mxs_c1#H[uqgh#^hklZlhqgh#ijhkluo#k\yaguo#keh\=#©ihlhfm#qlhª/#©^h#lh]h/
dZdª/#©\#wlh#\j_fyª/#©l_f#g_#f_g__ª#b#lZd#^Ze__1#MklZgZ\eb\Zy#lZdbf#h[jZahf#kp_gu/#fu#hsmsZ_f
\aZbfhk\yav/#nhjfbjmxsmx#p_iv#kh[ulbc#\#bklhjbx1
<uy\eyy# agZqbl_evgu_# baf_g_gby# \h# \j_f_gb/# h[klZgh\d_# b# klbe_# ih\_kl\h\Zgby/# fu# fh`_f

jZa^_eylv#bklhjbx#gZ#__#ijhkl_crb_#qZklb1#AZl_f/#\gbfZl_evgh#ih^\h^y#blh]b/#fu#fh`_f#emqr_
\b^_lv#k\yaghklv#bklhjbc#<_loh]h#AZ\_lZ1

IjhkljZgkl\h#b#\j_fy#\#kp_gZo
G_kdhevdh# e_l# gZaZ^# y# aZibkZeky# gZ# dmjku# ih# dbghfhglZ`m1# GZ# aZgylbyo# y# ihemqbe# aZ^Zgb_

gZibkZlv# jZkkdZa# b# k^_eZlv# d# g_fm# g_[hevrhc#nbevf1#Y# b#fhc# ^jm]# ^he]bfb# \_q_jZfb# j_aZeb# b
kde_b\Zeb# \hkvfbfbeebf_ljh\mx#ie_gdm1#>h# wlh]h# y# kh\_jr_ggh# gbq_]h# g_# agZe# h# ijhba\h^kl\_
nbevfh\1#Fg_# dZaZehkv/#qlh# lj_ofbgmlguc#jhebd#g_#ihlj_[m_l#hkh[uo# mkbebc/#gh#hq_gv# kdhjh# y
ihgye/#qlh#hrb[Zeky1#Kj_^b#fgh`_kl\Z#l_ogheh]bq_kdbo#obljhkl_c#gZf#ijboh^behkv#j_rZlv/#dZdb_
kp_gu# kgbfZlv# \[ebab/# Z# dZdb_# ba^Ze_dZ1# Djhf_# lh]h/# \# jZaguo# f_klZo# gm`gh# [ueh# ijbf_gylv
f_^e_ggmx/# h[uqgmx# beb# mkdhj_ggmx# kdhjhklb# \hkijhba\_^_gby1#Hl# gZrbo# j_r_gbc# gZijyfmx
aZ\bk_eh#dZq_kl\h#hdhgqZl_evgh]h#ijh^mdlZ1

IjhkljZgkl\_ggu_#baf_g_gby
IjhkljZgkl\_ggZy#hjb_glZpby#hq_gv#\eby_l#gZ#gZr_#\hkijbylb_#hdjm`Zxs_c#^_ckl\bl_evghklb1

<_lohaZ\_lgu_# ibkZl_eb# \ebyeb# gZ#fbjh\haaj_gb_# qblZl_e_c# bklhjbb#BajZbey/# \u^_eyy# dZdb_0lh
kh[ulby1#Bo# ijhkljZgkl\_ggZy# kljZl_]by# j_rbl_evgh# \ebyeZ# gZ# \i_qZle_gb_# hl# bklhjbc1#BamqZy
\_lohaZ\_lgu_#bklhjbb/#fu#[m^_f#klZjZlvky#hp_gblv#ijhkljZgkl\h#dZ`^hc#kp_gu1
DZd# nhlh]jZnu/# \_lohaZ\_lgu_# ibkZl_eb# bah[jZ`Zeb# iZghjZfguc# b# ijb[eb`_gguc# jZdmjku

kh[ulbc1#Gh#wlh#lhevdh#ihe^_eZ1#<#hlebqb_#hl#nhlh]jZnh\/#hgb#bah[jZ`Zeb#\gmlj_ggbc#fbj#fuke_c
b#qm\kl\#k\hbo#]_jh_\1#DZq_kl\Z#oZjZdl_jZ#lZd`_#bf_xl#iZghjZfgh_#b#ijb[eb`_ggh_#hibkZgb_1#Fu
djZldh#jZkkfhljbf#h[Z#Zki_dlZ1
<_lohaZ\_lgu_#bklhjbb#h[uqgh#^Zxl#iZghjZfgmx#dZjlbgm#\g_rgbo#kh[ulbc1#Rbjhdb_#h[ahju

hk\_sZxl# kh[ulby/# ijhbkoh^ysb_# \# g_kdhevdbo# f_klZo# kjZam1# <k_]h# \# h^ghf# klbo_/# gZijbf_j/
bah[jZ`_g#:kZ/#dhlhjuc#mgbqlh`be#\ukhlu#b#ZelZjb#\h#\k_o#]hjh^Zo#Bm^_b#+5IZj147=8,1
H^gh\j_f_ggh#\_lohaZ\_lgu_#Z\lhju#[he__#^_lZevgh#jZkkfZljb\Zeb#g_dhlhju_#kh[ulby1#Bgh]^Z

lZdb_# ih^jh[gu_# dZjlbgu# kh^_j`Zl# [he__# l_kgu_# \aZbfh^_ckl\by# f_`^m# g_kdhevdbfb# ]_jhyfb1
Fhbk_c# khkj_^hlhqbe# \a]ey^# gZ# :\jZZf_# b# BkZZd_# gZ# ]hj_#FhjbZ# +;ul155=9±<,1# Bgh]^Z# Z\lhju



jZkkfZljb\Zxl# lhevdh# h^gm# ebqghklv1# Beby# m[_`Ze/# qlh[u# kiZklb# k\hx# `bagv# b# k_e# ih^
fh``_\_eh\uf# dmklhf# +6PZj14<=6[±8,1#<# lZdbo# ih^jh[guo# kp_gZo# \_lohaZ\_lgu_# Z\lhju# h[uqgh
[hevr_#\gbfZgby#m^_eyxl#ih^jh[ghklyf1
;b[e_ckdb_# ibkZl_eb# lZd`_# ih0jZaghfm# jZkkfZljb\Zxl# \gmlj_ggbc# fbj# ]_jh_\1# GZijbf_j/

Fbo_c/# kug#B_f\eZy/# gZjbkh\Ze# iZghjZfgmx# dZjlbgm# k\h_]h# g_[_kgh]h# \b^_gby# +6PZj155=4<056,1
KZme# ijbdZaZe# hjm`_ghkpm# m[blv# _]h1# Ijb# wlhf# Z\lhj# ijb\h^bl# p_emx# p_iv# _]h# jZkkm`^_gbc/
dhlhju_#ijb\h^yl#d#lZdhfm#ijb]h\hjm#+4PZj164=7,1#Wlh#ijbf_j#ijb[eb`_ggh]h#\a]ey^Z1
IjhkljZgkl\_ggZy# hjb_glZpby# kp_g/# \gmlj_ggyy# beb# \g_rgyy/# g_h[oh^bfZ# ^ey# lhedh\Zgby1

Bgh]^Z#i_j_oh^#k#h^gh]h#jZkklhygby#kp_gu#d#^jm]hfm#k\b^_l_evkl\m_l#h#lhf/#qlh#wlZ#kp_gZ#y\ey_lky
]eZ\ghc# \# jZkkdZa_1# Ihwlhfm# ^ey# ihgbfZgby# fuke_c# Z\lhjZ# fu# ^he`gu# mqblu\Zlv
ijhkljZgkl\_ggmx#hjb_glZpbx1

<j_f_ggu_#baf_g_gby
Kha^Zl_eb#nbevfh\#mkdhjyxl#b#aZf_^eyxl#\j_fy/#lZdbf#h[jZahf/#^jZfZlbabjmy#wnn_dl1#Mki_o

klZjuo#dhf_^bcguo#nbevfh\#\h#fgh]hf#[ue#ke_^kl\b_f#mkdhj_ggh]h#\hkijhba\_^_gby#j_Zevghklb1
K_]h^gy# j_`bkk_j# dZjlbgu# bkihevam_l# aZf_^e_ggh_# \hkijhba\_^_gb_/# qlh[u# ijh^eblv
jhfZglbq_kdbc# fhf_gl/# mkbeblv# m`Zk# hl# kh[ulby# beb# ^Zlv# ajbl_eyf# \hafh`ghklv# \gbfZl_evgh
jZkkfhlj_lv#hkgh\gu_#fhf_glu#^_ckl\by1
Ih^h[guf#h[jZahf#bkihevah\Zeb#\j_fy#b#\_lohaZ\_lgu_#ibkZl_eb1#Hgb/#dhg_qgh/#g_#mkdhjyeb#b

g_# aZf_^eyeb# bah[jZ`_gb_# gZ# wdjZg_/# gh# jZkkfZljb\Zeb# kh[ulby# ih0jZaghfm=# h[sbf# beb
ih^jh[guf#ieZghf1#DZd#f_gy_lky#ijhkljZgkl\h#\g_rg_]h#b#\gmlj_gg_]h#fbjZ/#lZd#f_gy_lky#b#\j_fy
\#hibkZgbb#\g_rgbo#kh[ulbc#b#\gmlj_ggbo#i_j_`b\Zgbc1
<h0i_j\uo/# fh`_l# baf_gylvky# \j_fy# \h# \g_rg_f# fbj_1# <_lohaZ\_lgu_# bklhjbb/# \# hkgh\ghf/

oZjZdl_jbamxlky#[ukljhc#kf_ghc#kh[ulbc1#IjyfZy#j_qv#ijb[eb`Z_l#\j_fy#d#j_Zevghklb/#gh#kp_gu
h[uqgh#ih\_kl\mxl#h#kh[ulbyo#]hjZa^h#[uklj__/#q_f#hgb#ijhbkoh^beb#gZ#kZfhf#^_e_1
Ihkfhljbl_#gZ#\j_f_ggu_#baf_g_gby#\#bklhjbb#h[#m[bckl\_#?]ehgZ#+Km^16=47±59,1#<j_fy#a^_kv

^\b`_lky#[ukljh1#Hgh#g_fgh]h#aZf_^ey_lky#\h#\j_fy#^bZeh]Z#f_`^m#:h^hf#b#?]ehghf#+kl1#4<±53,1
Gh#\#dexq_\hc#kp_g_/#dh]^Z#:h^#m[b\Z_l#pZjy/#^_ckl\by#aZf_^eyxlky#b#\b^gZ#dZ`^Zy#^_lZev1
:h^#ijhklbjZ_l#k\hx#e_\mx#jmdm/#[_j_l#f_q#kh#k\h_]h#ijZ\h]h#[_^jZ#b#\hgaZ_l#_]h#\h#qj_\h#pZjy

lZd/#qlh#^Z`_#jmdhylv#\oh^bl#aZ#hkljb_f/#dhlhjh_#ijhreh#kd\hav#kibgm1#:h^#g_#\ugbfZ_l#f_q/#b#lmd
aZdju\Z_l#_]h#+kl1#54±55,1
Fu#\b^bf#dZ`^mx#^hex#k_dmg^u=#jmdZ#lyg_lky#d#f_qm/#f_q#\ugml#b#\hga_g#\#pZjy/#aZ#hkljb_f

moh^bl#jmdhylv/#dhlhjmx#ihdju\Z_l#lmd1
@_jl\hijbghr_gb_#BkZZdZ#bf__l# koh`b_#\j_f_ggu_#baf_g_gby1#>h# lh]h/#dZd#BkZZd#b#:\jZZf

ijb[u\Zxl# gZ# ]hjm#FhjbZ/#bklhjby# jZa\hjZqb\Z_lky# ^h\hevgh# [ukljh1#Gh# dh]^Z#:\jZZf# mkljhbe
`_jl\_ggbd/# fu# qblZ_f=# ©JZaeh`be# ^jh\Z/# b/# k\yaZ\# kugZ# k\h_]h/# BkZZdZ/# iheh`be# _]h# gZ
`_jl\_ggbd/#ih\_jo#^jh\1#B#ijhkl_j#:\jZZf#jmdm#k\hx/#b#\aye#gh`/#qlh[u#aZdhehlv#kugZ#k\h_]hª
+;ul155=<±43,1#<j_fy#ihqlb#hklZgZ\eb\Z_lky/#m^_j`b\Zy#gZijy`_gb_#kh[ulby1
<h0\lhjuo/#f_gy_lky#lZd`_#\j_fy#\h#\gmlj_gg_f#fbj_1#GZijbf_j/#dh]^Z#KZme# djbdgme# k\h_fm

hjm`_ghkpm=# ©H[gZ`b# f_q# l\hc# b# aZdheb# f_gy# bf/# qlh[u# g_# ijbreb# wlb# g_h[j_aZggu_# b# g_
gZ^jm]Zebkv#gZ^h#fghxª# +4IZj143=7,/#[ukljuc#oh^#_]h#fuke_c#\#lZdhc#kblmZpbb#hljZ`Z_l#iZgbdm
KZmeZ1#<gmlj_ggb_#kp_gu#lZd`_#fh]ml#[ulv#f_^e_ggufb1#GZijbf_j/#ribhgu#BbkmkZ#GZ\bgZ#hq_gv
ih^jh[gh#bgkljmdlbjmxl#JZZ\# +Bbk1GZ\15=4:±53,1#:\lhj#dgb]b#BbkmkZ#GZ\bgZ#ih^jh[gh#baeh`be
wlhl#fZl_jbZe/#qlh[u#ijb\e_qv#\gbfZgb_#d#kh]eZr_gbx#f_`^m#JZZ\#b#kh]ey^ZlZyfb1
<_lohaZ\_lgu_# bklhjbb# h[uqgh# hq_gv# [ukljh# bah[jZ`Zxl# \gmlj_ggb_# b# \g_rgb_# kh[ulby1

H^gZdh# \# g_dhlhjuo# f_klZo# \j_fy# aZf_^ey_lky/# qlh/# qZs_# \k_]h/# k\b^_l_evkl\m_l# h[# hkh[hc
\Z`ghklb#kp_gu#\#bklhjbb1

Ijbf_ju
H^gbf# ba# m^h[guo# kihkh[h\# hp_gdb# ijhkljZgkl\Z# y\ey_lky# hp_gdZ# kp_g# ih# pbnjh\hc#rdZe_1

KgZqZeZ#h[hagZqbf# kp_gu# k#gZb[he__#iZghjZfguf#h[ahjhf#dZd#©IjhkljZgkl\h43ª1#Kp_gZ/#jZ\gZy
©I43ª#\#h^ghc#bklhjbb#fh`_l#g_#bf_lv#lZdh]h#`_#fZkrlZ[Z/#dZd#©I43ª#\#^jm]hc1#Gh#hlghkbl_evgh
hklZevguo#kp_g#^Zggh]h#wibah^Z/#©I43ª#ij_^klZ\ey_l#gZb[he__#rbjhdmx#rdZem1#>Ze__#h[hagZqbf



gZb[he__# ih^jh[gu_# kp_gu# dZd# ©I4ª/# hlghkbl_evgh# ^jm]bo# kp_g# wlh]h# `_# jZkkdZaZ1# MklZgh\b\
djZcgb_#lhqdb/#fu#l_i_jv#fh`_f#jZaf_sZlv#^jm]b_#kp_gu#hl#©I5ª#^h#©I<ª1#LZdZy#l_ogbdZ#ihfh]Z_l
gZf#k#i_j\h]h#\a]ey^Z#jZkihagZ\Zlv#h[t_f#ijhkljZgkl\Z#\#kp_g_1
LZdbf#`_# h[jZahf# fh`gh# h[hagZqblv# \j_f_ggh_# mkdhj_gb_# b# aZf_^e_gb_1#GZb[he__# [uklju_

kp_gu#hij_^_ebf#dZd#©<j_fy43ª/#Z#kZfu_#f_^e_ggu_#dZd#©<4ª1#>jm]b_#kp_gu#[m^ml#jZaf_sZlvky
f_`^m#gbfb1#LZdZy#ijhp_^mjZ#^Z_l#gZf#\hafh`ghklv#[ukljh#ijhke_`b\Zlv#\j_f_ggu_#baf_g_gby#\
jZkkdZa_1
>Z\Zcl_# ijhbeexkljbjm_f# wlm# l_ogbdm# gZ# hlju\dZo# ;ul148=:±54# b# 5IZj145=4±451# <j_f_ggu_

baf_g_gby# \# i_j\hf# hlju\d_# g_evay# gZa\Zlv# j_adbfb1# KZfuc# [ukljuc# wibah^# bklhjbb# +<43,
hljZ`_g#\#kp_g_#5#+kl1#43,/#]^_#:\jZf#jZkk_dZ_l#`b\hlguo/#]hlh\ykv#d#p_j_fhgbb1#Lj_lvy#+kl1#44,#b
iylZy# +kl1# 4:,# kp_gu# h[hagZq_gu# dZd# ©<;ª># hgb# ihiZ^Zxl# ijb[ebabl_evgh# \# k_j_^bgm# ^bZiZahgZ
\g_rgbo#^_ckl\bc1#KZfu_#f_^e_ggu_#kp_gu#wlhc#bklhjbb#l_/#\#dhlhjuo#ijbkmlkl\m_l#j_qv1#Kp_gZ#4
+kl1# :±<,# y\ey_lky#^bZeh]hf# h# ^hklh\_jghklb# h[_lh\Zgby# +<4,1#:# \#ihke_^g_c# kp_g_#;h]# deyg_lky
^Zlv#:\jZfm#a_fex#+kl1#4;±54,1#Q_l\_jlZy#kp_gZ#lZd`_#ih^oh^bl#ih^#©<4ª#+kl1#45±49,1
IjhkljZgkl\_ggu_#baf_g_gby# \#;ul148=:±54# kh\iZ^Zxl# k# \j_f_ggufb#baf_g_gbyfb1#GZb[he__

fZkrlZ[gufb# y\eyxlky# kp_gu# 5# +jZkk_q_gb_#`b\hlguo,/# 6# +hojZgZ# ljmih\# hl# obsguo# ilbp,# b# 8
+^uf#b#ieZfy,1#Wlb#kp_gu#fu#h[hagZqbeb#dZd#©I43ª1#Q_l\_jlZy#kp_gZ#hq_gv#ih^jh[gh#bah[jZ`Z_l
:\jZfZ/#aZkuiZxs_]h#\#m`Zk_#+kl1#45±49,1
<j_f_ggu_#b#ijhkljZgkl\_ggu_#baf_g_gby#\#wlhc#bklhjbb#ihfh]Zxl#gZf#m\b^_lv/#dZdb_#kp_gu

Fhbk_c# \u^_ebe1# Yjdh# \uklmiZxl# i_j\Zy# b#r_klZy# kp_gu1# ;h`v_# h[_lh\Zgb_/# \hijhk#:\jZfZ# b
;h`bc#hl\_l#\#gZqZe_#+kl1#:±<,#kh\iZ^Zxl#k#;h`v_c#deyl\hc#aZ\_lZ#\#dhgp_#+kl1#4;±54,1#IjhkljZgkl\h
km`Z_lky#b#\j_fy#aZf_^ey_lky#\#wlbo#kp_gZo/#ihlhfm#qlh#hgb#hq_gv#\Z`gu1#Q_l\_jlZy#kp_gZ#+kl1#45±
49,#ih^q_jdb\Z_l#;h`v_#h[_sZgb_#\u\_klb#BajZbev#ba#?]bilZ#b#^Zlv#_fm#\h#\eZ^_gb_#a_fex1#WlZ
kp_gZ#[ueZ#hq_gv#[ebadZ#qblZl_eyf#\j_f_g#Fhbk_y/#lZd#dZd#wlh#h[_lh\Zgb_#bkihegbehkv#\#bo#^gb1
IjhkljZgkl\_ggh0\j_f_ggu_# baf_g_gby# hlebqZxlky# \h# 5IZj145=4±451# Kp_gZ# 4# +kl1# 4,

hldju\Z_lky# [_]euf# iZghjZfguf# h[ahjhf# q_l\_jlh]h# ]h^Z# pZjkl\h\Zgby# Jh\hZfZ# +I43/# <43,1# <
kp_g_# 5# +kl1# 5,#ijhkljZgkl\h# km`Z_lky# ^h#hdj_klghkl_c#B_jmkZebfZ# \# i_jbh^#gZiZ^_gby#gZ# ]hjh^
+I9/# <9,1# Lj_lvy# kp_gZ# +kl1# 6±7,# \gh\v# ih^gbfZ_lky# ih# rdZe_# \# ijhkljZgkl\_# b# \j_f_gb/
ij_^hklZ\eyy#[_]euc#h[ahj#\h_gguo#^_ckl\bc#KmkZdbfZ#\#Bm^__#+I</#<<,1#K#q_l\_jlhc#ih#r_klmx
kp_gu#+kl1#8±;,#Z\lhj#ihf_klbe#kZfmx#khkj_^hlhq_ggmx#gZ#ih^jh[ghklyo#qZklv#\k_]h#jZkkdZaZ#+I4/
<4,1#Ih#kjZ\g_gbx#k#hklZevghc#bklhjb_c/#^_ckl\by#ijhjhdZ#b#dgya_c#hibku\Zxlky#hq_gv#ih^jh[gh1
Ihwlhfm#wlb#kp_gu#h[ebq_gby#b#ihdZygby#lZd`_#y\eyxlky#p_gljZevgufb#\#bklhjbb1#K_^vfZy#kp_gZ
+kl1# <,# \ha\jZsZ_l# gZk# d# [_]ehfm# iZghjZfghfm# h[ahjm# +I;/# <;,/# ih^\h^y# blh]# gZiZ^_gby1
Ke_^mxsb_#^\_#kp_gu#+kl1#43±44,#kf_sZxlky#d#k_j_^bg_#rdZeu#+I7/#<7,#b#nbgZevgZy#kp_gZ#+kl1#45,
\hah[gh\ey_l#[ukljuc#rZ]#b#ih^jh[guc#h[ahj/#dZd#b#i_j\Zy1#+I43/#<43,1
LZdb_# gZ[ex^_gby# ihfh]Zxl#fgh]h_# ihgylv# \# bklhjbb1#FZkrlZ[# lj_lv_c# kp_gu# b# ih^jh[gh_

hibkZgb_# qbke_gghklb# Zjfbb# KmkZdbfZ# i_j_^Zxl# hsms_gb_# k_jv_aghc# m]jhau/# gZ\bkr_c# gZ^
B_jmkZebfhf1# Q_l\_jlZy/# iylZy# b# r_klZy# kp_gu# ijbdh\u\Zxl# \gbfZgb_# qblZl_e_c# d# \klj_q_
Bm^_ckdbo#dgya_c#k#ijhjhdhf/#dhlhjuc#i_j_^Z_l#bf#keh\Z#;h]Z1
GZr_#djZldh_#bamq_gb_#wlbo#bklhjbc#ihdZau\Z_l/#qlh#hp_gdZ#ijhkljZgkl\Z#b#\j_f_gb#ijbghkbl

fgh]h# ihevau1#<uy\e_gb_# ijhkljZgkl\_ggh0\j_f_gguo# jZaebqbc# iha\hey_l# gZf# jZkkfZljb\Zlv# l_
]jZgb#\_lohaZ\_lguo#bklhjbc/#dhlhju_#bgZq_#[ueb#[u#g_#aZf_q_gu1

H[jZaghklv#\#kp_gZo
H^gZ`^u#fu# k# ^jmavyfb# _oZeb# \#fZrbg_# b# m\b^_eb# agZd=# ©IZghjZfguc# \b^ª1#Y# mklZe# \_klb

fZrbgm/#ihwlhfm#fu#hklZgh\bebkv/#qlh[u#ihkfhlj_lv#\^Zev1#Gh#h^bg#ba#gZrbo#iZkkZ`bjh\#g_#[ue
\#\hklhj]_#hl#wlhc#b^_b1#©<u#g_#m\b^bl_#lZf#gbq_]h/#djhf_#ohefh\#b#n_jfª#²#ijh[hjfhlZe#hg#k
aZ^g_]h#kb^_gvy1
Hg#[ue#ijZ\/#gh#hg#lZd`_#hrb[Zeky1#Klhy#gZ#kdehg_#]hju/#fu#fh]eb#\b^_lv#gZ#fgh]b_#fbeb#\

ex[hf# gZijZ\e_gbb1# Fu# aZf_lbeb# ihoh`b_# gZ# fmjZ\v_\# fZrbgu/# fqZsb_ky# ih# ljZkk_# \gbam/
`b\hibkgu_#n_jfu#b#kdehgu#ohefh\#\^Ze_d_/#b#lmfZggmx#ihehkm#]hjh^Z#gZ#]hjbahgl_1#GZr#^jm]
ij_^hklZ\be#gZf#^h\hevgh#lhqgmx#bgnhjfZpbx#h#lhf/#qlh#fu#fh`_f#m\b^_lv/#gh#hgZ#kh\_jr_ggh
gbq_]h#g_#agZqbeZ#\#kjZ\g_gbb#k#kZfbf#\b^hf1



<_lohaZ\_lgu_# Z\lhju# ij_^hklZ\eyxl# k\hbf# qblZl_eyf# iZghjZfguc# h[ahj# bklhjbb# BajZbey1
Hgb# aZibku\Zxl# ]hjZa^h# [hevr_/# q_f# ijhklh# kmob_# nZdlu# b# Z[kljZdlgu_# ijbgpbiu1#Bkihevamy
`b\mx#h[jZaghklv/#hgb#ij_^eZ]Zxl#qblZl_eyf#j_Zevgh#hsmlblv#ijhreh_#[eZ]h^Zjy#\hh[jZ`_gbx#b
fukebl_evguf#h[jZaZf1

Ij_iylkl\by#\#\hh[jZ`_gbb
Fgh]b_# _\Zg]_ebklu# g_^hhp_gb\Zxl# k_gkhjgu_# dZq_kl\Z# \_lohaZ\_lguo# bklhjbc1#Ih# djZcg_c

f_j_/#ljb#nZdlhjZ#m^_j`b\Zxl#gZk#hl#bkke_^h\Zgby#wlh]h#Zki_dlZ#[b[e_ckdbo#l_dklh\1#<h0i_j\uo/#\
kjZ\g_gbb# k#^jm]hc#ebl_jZlmjhc/#bklhjbb#<_loh]h#AZ\_lZ# kh^_j`Zl#fZeh#hibkZgbc#ijbjh^u1#Hgb
\jy^#eb#fh]ml#kjZ\gblvky#k#djZkghj_qb\ufb#hibkZgbyfb#\#kh\j_f_gguo#jhfZgZo/#d#dhlhjuf#fu#lZd
ijb\udeb1#Fu# j_^dh# fh`_f# gZclb# \# ;b[ebb# ih^jh[gh_# hibkZgb_# mlj_ggbo# a\mdh\# b# i_caZ`_c>
l_dklu# ijhklh# ]h\hjyl# gZf=# ©[ueh# mljhª# +Bbk1GZ\16=4,1# Fu# g_# gZoh^bf# ih^jh[guo# hibkZgbc
aZiZoh\/# \dmkh\# beb# ijbdhkgh\_gbc># jZkkdZau# <_loh]h# AZ\_lZ# ijhklh# khh[sZxl/# qlh# ex^b# _eb
+6PZj14<=54,1# Ihkdhevdm# [hevrbgkl\h# \_lohaZ\_lguo# bklhjbc# hq_gv# kdm^gh# bkihevamxl# lZdb_
hibkZgby/#fu#e_]dh#ijhimkdZ_f#bo1
L_f#g_#f_g__/#fu# ^he`gu# p_gblv# om^h`_kl\_ggmx# h[jZaghklv/# ohly# hgZ# b# \klj_qZ_lky# j_^dh1

<_lohaZ\_lgu_#Z\lhju#g_#hibku\Zeb#kp_gu#ijhba\hevgh/#ihwlhfm#_keb#hgb#mihfbgZeb#dZdmx0eb[h
k_gkhjgmx#ih^jh[ghklv/#fu#\ijZ\_#ij_^iheh`blv/#qlh#gZ#wlh#[ueZ#ijbqbgZ1#GZf#gm`gh#h[jZsZlv
\gbfZgb_#gZ#fZe_crb_#^_lZeb#om^h`_kl\_gguo#hibkZgbc#\#bklhjbyo#<_loh]h#AZ\_lZ1
<h0\lhjuo/#fu#qZklh#mimkdZ_f#om^h`_kl\_ggmx#h[jZaghklv#\_lohaZ\_lguo#bklhjbc/#ihlhfm#qlh

g_# agZdhfu# k# bklhjbq_kdbfb# kh[ulbyfb/# dhlhju_# hgZ# hibku\Z_l1# Fu# g_# agZ_f/# dZdb_# h[jZau
khhl\_lkl\mxl# keh\Zf1#?keb# \# kh\j_f_gghf#jZkkdZa_# mihfbgZ_lky#j_\#j_Zdlb\gh]h# ^\b]Zl_ey#beb
m^Zjgbd# jhd0g0jheeZ/# fu# lml# `_# Zkkhpbbjm_f# keh\Z# kh# agZdhfufb# i_j_`b\Zgbyfb1# Gh# fu
ijhimkdZ_f# fgh]b_# yjdb_# hibkZgby# \_lohaZ\_lguo# bklhjbc/# ihlhfm# qlh# g_# bf__f# ^hklZlhqguo
agZgbc/#qlh[u#ij_^klZ\blv#bo1
GZijbf_j/# kh\j_f_ggbdb# Z\lhjZ# dgb]#IZjZebihf_ghg/#qblZy# _]h#ih\_kl\h\Zgb_/#gZkeZ`^Zebkv

[u#fmaudhc=#©a\mdhf#jh]Z#b#ljm[#b#dbf\Zeh\/#b]jZy#gZ#ikZelbjyo#b#pbljZoª#+4IZj148=5;,1#Gh#fu#g_
agZdhfu#k#^j_\g_c#fmaudhc#b#wlh#ebrZ_l#keh\Z#\kydhc#p_gghklb#\#gZrbo# ]eZaZo1#Ke_^h\Zl_evgh/
bamqZy#om^h`_kl\_ggu_#hibkZgby/#fu#^he`gu#klZ\blv#k_[y#gZ#f_klh#bo#i_j\uo#qblZl_e_c1#DZd#[u
hgb# ihgyeb# wlb# keh\Z"# Qlh# [u# hgb# ihqm\kl\h\Zeb"# GZf# g_# ^he`gh# mimkdZlv# wlm# ]jZgv
\_lohaZ\_lguo#bklhjbc#ba0aZ#g_agZgby#^j_\g_]h#fbjZ1
<0lj_lvbo/# fu# ijhimkdZ_f# yjdb_# hibkZgby# ba0aZ# k\h_c# ]_jf_g_\lbq_kdhc# hjb_glZpbb1# <

hkgh\ghf/#fu#bs_f#\#l_dklZo#nZdlu#b#[h]hkeh\kdb_#ijbgpbiu1#>ey#[hevrbgkl\Z#ba#gZk#agZq_gb_
lhc# beb# bghc# \_lohaZ\_lghc# bklhjbb# hij_^_ey_lky# \deZ^hf/# dhlhjuc# hgZ# \ghkbl# \# gZr_
bklhjbq_kdh_/# [h]hkeh\kdh_#b#gjZ\kl\_ggh_#ihgbfZgb_1#Fu# kqblZ_f# om^h`_kl\_ggmx# h[jZaghklv
ijhkluf#mdjZr_gb_f1
Gh#;h]#^Ze#gZf#\_lohaZ\_lgu_#h[jZau#g_#^ey#lh]h/#qlh[u#fu#ebrZeb#bo#om^h`_kl\_gghklb1#?keb

[u#Hg#`_eZe# ^Zlv# gZf# ijhklhc# kibkhd# nZdlh\# b# [h]hkeh\kdbo# ijbgpbih\/#Hg# [u# lZd# b# k^_eZe1
H^gZdh# >mo# \^hogh\be# ibkZl_e_c# \dexqblv# \# bklhjbb# om^h`_kl\_ggu_# hibkZgby/# dhlhju_# gZf
g_h[oh^bfh#gZmqblvky#p_gblv1
Gh#aZq_f#gZf#om^h`_kl\_ggu_#h[jZau"#DZd#hgb#fh]ml#memqrblv#gZr_#ihgbfZgb_#\_lohaZ\_lguo

bklhjbc"# DZdZy# hl# gbo# ihevaZ"# <h0i_j\uo/# ihbkd# om^h`_kl\_gguo# hibkZgbc# aZklZ\ey_l# gZk
fukeblv1#Dh]^Z#fu#klZjZ_fky#ij_^klZ\blv#k_[_#lm#beb#bgmx#kp_gm/#fu#\gbfZl_evg__#jZafurey_f
gZ^#__#ih^jh[ghklyfb1#<h0\lhjuo/#jZafure_gb_#gZ^#om^h`_kl\_ggufb#h[jZaZfb#ijb^Z_l#gZr_fm
ihgbfZgbx# `b\hklv># l_dkl# h`b\Z_l# b# m\e_dZ_l# gZk1# <_lohaZ\_lgu_# bklhjbb# l_i_jv# g_# ijhklh
i_j_qbkeyxl#kh[ulby#kfmlgh]h/#k_jh]h#ijhreh]h/#Z#ij_^klZxl#i_j_^#gZfb#\#yjdbo#djZkdZo1
H[jZaghklv# agZqbl_evgh# m\_ebqb\Z_l# kbem# \i_qZle_gbc# hl# bklhjbc# <_loh]h# AZ\_lZ1# BamqZy

i_j\bqgh_#agZq_gb_/#fu#^he`gu#mqblu\Zlv#\k_#k_gkhjgu_#hsms_gby/#dhlhju_#[ueb#hibkZgu#^ey
i_j\hgZqZevguo#qblZl_e_c1



<b^u#om^h`_kl\_gguo#h[jZah\
<_lohaZ\_lgu_# bklhjbb# aZljZ]b\Zxl# \k_# gZrb# qm\kl\Z1# :\lhju# bah[jZ`Zeb# h[klhyl_evkl\Z/

^_ckl\by# b# ex^_c# \# bklhjbyo/# ij_^hklZ\eyy# qblZl_eyf# \hafh`ghklv# ihemqblv# ajbl_evgu_/
kemoh\u_/#hkyaZl_evgu_/#h[hgyl_evgu_#b#\dmkh\u_#hsms_gby1

Ajbl_evgu_1#IbkZl_eb#<_loh]h#AZ\_lZ#iheZ]Zebkv#gZ#ajbl_evgu_#h[jZau#[hevr_/#q_f#gZ#ex[u_
^jm]b_1#Hgb#bah[jZ`Zeb#kp_gu#lZd/#qlh[u#qblZl_eb#fh]eb#m\b^_lv#ijhreh_#bo#]eZaZfb1#Ajbl_evgZy
h[jZaghklv# \b^gZ# \# lj_o# hkgh\guo# we_f_glZo# dZ`^hc# kp_gu=# \# h[klhyl_evkl\Zo/# \# ^_ckl\byo# b# \
^_ckl\mxsbo# ebpZo1# DZdhc# [ueZ# h[klZgh\dZ"# DZd# \u]ey^_eb# i_jkhgZ`b"# DZdbf# h[jZahf
ijhbkoh^yl# kh[ulby"# Ih# f_j_# lh]h/# dZd# kp_gu# gZihegyxlky# ih^jh[ghklyfb/# fu# m]em[ey_fky# \
jZafure_gby# gZ^# gbfb># gh# i_j\h_/# qlh# \k_]^Z# ijb\e_dZ_l# gZr_# \gbfZgb_# \# ex[hc# kp_g_/# wlh
ajbl_evgu_#h[jZau1
JZkkfhljbf# ijhklhc# ijbf_j# \# dgb]_# BbkmkZ# GZ\bgZ# +6=4,=# ©B# \klZe# Bbkmk# jZgh# ihmljm/# b

^\bgmebkv#hgb#hl#KbllbfZ/#b#ijbreb#d#Bhj^Zgm/#hg#b#\k_#kugu#BajZbe_\u/#b#ghq_\Zeb#lZf/#_s_#g_
i_j_oh^y# _]hª1#Wlhl# dhjhldbc# klbo# ij_^klZ\ey_l# g_kdhevdh# yjdbo# dZjlbg1#MihfbgZgb_# h# jZgg_f
mlj_# hldju\Z_l# gZr_fm# \ahjm# i_j\u_# emqb# khegpZ/# jZkk_b\Zxsb_# lvfm1#Fu# \b^bf# eZ]_jv# \hae_
KbllbfZ# b# j_db# Bhj^Zg1# Ihy\eyxlky# lZd`_# ]eZ\gu_# i_jkhgZ`b=# \hbg# Bbkmk# GZ\bg/# b# k# gbf
fgh`_kl\h#fm`qbg/#`_gsbg#b#^_l_c1#Fu#lZd`_#\b^bf/#dZd#ex^b#ih^gbfZxlky#ihke_#kgZ/#]hlh\ylky
\#imlv/#ij_^ijbgbfZxl#ihoh^#b#ihlhf#jZa[b\Zxl#eZ]_jv#m#Bhj^ZgZ1#LZdb_#\i_qZle_gby#^Zxl#\Z`gh_
ihgbfZgb_#i_j\hgZqZevgh]h#agZq_gby#bklhjbb1

Kemoh\u_1# Hibku\Zy# kp_gu/# Z\lhju# \_lohaZ\_lguo# bklhjbc# ij_^hklZ\eyeb# lZd`_# kemoh\u_
h[jZau1# A\mdb# b]jZxl# h]jhfgmx# jhev# \# bo# bklhjbyo1# DZdb_# om^h`_kl\_ggu_# kemoh\u_# h[jZau
\klj_qZxlky#\#<_lohf#AZ\_l_"#DZdb_#a\mdb#keurZebkv#i_j\bqguf#qblZl_eyf"
B#kgh\Z#fu#h[jZsZ_f#\gbfZgb_#gZ#h[klhyl_evkl\Z/#^_ckl\by#b#ex^_c1#H[klhyl_evkl\Z#\#kp_gZo

qZklh#khijh\h`^Zxlky#a\mdZfb/#ohly#h[#wlhf#fh`_l#b#g_#mihfbgZlvky#dhgdj_lgh1#Fgh]b_#kh[ulby
ijhba\h^yl#rmf1#Ex^b#lZd`_#ba^Zxl#a\mdb/#dh]^Z#]h\hjyl/#ieZqml#beb#djbqZl1
Lj_lvy#dgb]Z#PZjkl\#+55=67,#^Z_l#ohjhrbc#ijbf_j#kemoh\uo#h[jZah\=#©:#h^bg#q_eh\_d#kemqZcgh

gZlygme# emd/#b# jZgbe# pZjy#BajZbevkdh]h# kd\hav#r\u# eZl1#B# kdZaZe# hg# k\h_fm# \hagbp_=# ih\hjhlb
gZaZ^/#b#\u\_ab#f_gy#ba#\hckdZ>#b[h#y#jZg_gª1
H^gb#a\mdb#wlhc#bklhjbb#[he__#\ujZabl_evgu/#q_f#^jm]b_1#GZb[he__#yjdbf#kemoh\uf#h[jZahf

\uklmiZ_l#hlqZygguc#djbd#:]Z\Z1#H^gZdh#kp_gZ#khijh\h`^Z_lky#fgh`_kl\hf#^jm]bo# a\mdh\1#:]Z\
gZoh^blky# gZ# ihe_# [bl\u#²# ^Ze_dh# g_# lbohf# f_kl_1# Eya]# f_q_c# b#sblh\/# djbdb# aehklb# b# [heb
kha^Zxl#g_ij_ju\guc#rmfh\hc#nhg1#<#qZklghklb/#ibkZl_ev# khkj_^hlhqbeky#gZ# emqgbd_/# dhlhjuc
kemqZcgh#imklbe#klj_em1#Klj_eZ#ijhk\bkl_eZ#\#\ha^mo_#b#\hgabeZkv#\#l_eh#pZjy1#>Z`_#wlb#g_kdhevdh
ih^jh[ghkl_c#ij_^hklZ\eyxl#gZf#fgh`_kl\h#kemoh\uo#hsms_gbc1

HkyaZl_evguc1#<#\_lohaZ\_lguo#bklhjbyo#fu#lZd`_#gZoh^bf#hkyaZl_evgu_#h[jZau/#\gmlj_ggb_
b#\g_rgb_1#<g_rgb_#h[jZau#\ujZ`_gu#ijbdhkgh\_gb_f#d#ij_^f_lZf/#hsms_gb_f#ldZgb/#\_kZ#beb
l_fi_jZlmju1#<gmlj_ggb_#h[jZau#ih^jZamf_\Zxl#qm\kl\_ggu_#i_j_`b\Zgby=#klmd#k_j^pZ/#^uoZgb_/
gZijy`_gb_/# jZkkeZ[e_gb_/# [hev# b# m^h\hevkl\b_1# Wlb# h[jZau# lZd`_# ihy\eyxlky# [eZ]h^Zjy
h[klhyl_evkl\Zf/#^_ckl\byf#b#ex^yf1
YjdZy# beexkljZpby# hkyaZl_evgh]h# h[jZaZ# kh^_j`blky# \# h^ghc# ba# kp_g# bklhjbb# h# KZfkhg_=

©Nbebklbfeyg_#\ayeb#_]h/#b#\udheheb#_fm#]eZaZ/#ijb\_eb#_]h#\#=Zam/#b#hdh\Zeb#_]h#^\mfy#f_^gufb
p_iyfb/#b#hg#fhehe#\#^hf_#magbdh\ª# +Km^149=54,1#Fu#mimklbf#\Z`ghklv#wlh]h#klboZ/#_keb#mfZebf
_]h# ^h# ijhklh]h# aZdexq_gby=# ©Nbebklbfeyg_# aZo\Zlbeb# KhehfhgZª# beb# ©=j_o# \e_q_l# aZ# kh[hc
gZdZaZgb_ª1#HkyaZl_evgu_#h[jZau#kljZ^Zgbc#KZfkhgZ#ih\_j]Zeb#i_j\uo#qblZl_e_c#\#m`Zk=#`]mqZy
[hev#\udhehluo#]eZa/#kkZ^bgu#b#mrb[u/#dhlhju_#hg#ij_l_ji_e/#dh]^Z#Nbebklbfeyg_#lZsbeb#_]h#\
=Zam/# ly`_klv# f_^guo# p_i_c# b# dZf_ggh]h# `_jgh\Z1# Fu# ^he`gu# h[jZsZlv# \gbfZgb_# gZ# [hev
KZfkhgZ/#_keb#ohlbf#ihgylv#wlm#bklhjbx#lZd/#dZd#__#aZ^mfZe#Z\lhj#dgb]b#Km^_c1
HkyaZl_evgu_#h[jZau#fh]ml#[ulv#yjdbfb#\#h^gbo#kp_gZo/#b#ihqlb#g_aZf_lgufb#\#^jm]bo1#H^gZdh

^Z`_#ijhklh_# mihfbgZgb_#h# dZdbo0eb[h#^_ckl\byo/# ex^yo# beb# kblmZpbyo#g_ij_f_ggh# \uau\Z_l# \
mfZo#qblZl_e_c#khhl\_lkl\mxsb_#hsms_gby1

H[hgyl_evgu_1# <_lohaZ\_lgu_# bklhjbb# kh^_j`Zl# lZd`_# h[hgyl_evgu_# h[jZau1# AZiZob
\klj_qZxlky#j_`_#ajbl_evguo/#kemoh\uo#b#hkyaZl_evguo#hsms_gbc/#gh#hgb#\k_#`_#\klj_qZxlky/#b



lZd`_# k\yaZgu# k# h[klhyl_evkl\Zfb/# ^_ckl\byfb# b# ^_ckl\mxsbfb# ebpZfb1# Hq_\b^guc# ijbf_j
h[hgyl_evgh]h#h[jZaZ#\b^_g#\#dgb]_#;ulb_#+5:=5:±5;,=

Hg#ih^hr_e#b#ihp_eh\Ze#_]h1#B#hsmlbe#BkZZd#aZiZo#hl#h^_`^u#_]h/#b#[eZ]hkeh\be#_]h#b#kdZaZe=#\hl/
aZiZo#hl# kugZ#fh_]h/#dZd# aZiZo#hl#ihey/#dhlhjh_#[eZ]hkeh\be#=hkih^v1#>Z#^Zkl# l_[_#;h]#hl#jhku
g_[_kghc#b#hl#lmdZ#a_feb/#b#fgh`_kl\h#oe_[Z#b#\bgZ1

Fu# ij_^klZ\ey_f# k_[_/# dZd# BZdh\# ih^oh^bl# d# k\h_fm# hlpm/# _]h# ihp_emc/# keurbf# keh\Z
[eZ]hkeh\_gby1#IhiulZ_fky#ij_^klZ\blv# k_[_# aZiZo#hl#h^_`^u#BZdh\Z/# ©dZd# aZiZo#hl#iheyª/#b# l_
qm\kl\Z/#dhlhju_#hg#\uau\Z_l#m#ex[ys_]h#hlpZ1#<#lh#`_#\j_fy#fu#ihgbfZ_f#\kx#]em[bgm#dh\Zjkl\Z
BZdh\Z#ih#hlghr_gbx#d#[jZlm/#dh]^Z#\b^bf#wlhl#h[fZg/#k\yaZgguc#k#aZiZohf1
I_j\u_#qblZl_eb#\_lohaZ\_lguo#bklhjbc#ij_djZkgh#agZeb#aZiZob#`b\hlguo/#jZg/#kf_jlb/#p\_lh\/

^moh\#b#fZk_e1#AZiZob#fh]ml#[ulv#dZd#j_adbfb/# lZd#b#g_aZf_lgufb/#gh#hgb# \k_]^Z#ihfh]Zxl#gZf
]em[`_#ijhgbdgmlv#\#bklhjbb#<_loh]h#AZ\_lZ1

<dmkh\u_1# <dmkh\Zy# h[jZaghklv/# \hh[jZ`Z_fh_# hsms_gb_# \dmkZ# lZd`_# \klj_qZ_lky# \
\_lohaZ\_lguo#bklhjbyo1#Dh]^Z#ihy\ey_lky#_^Z#b#iblv_/#fu#fh`_f#[ulv#m\_j_gu/#qlh#Z\lhj#`_eZe/
qlh[u# qblZl_eb# Zkkhpbbjh\Zeb# kh[ulby# kh# \dmkhf1# Bgh]^Z# wlhl# \b^# h[jZaghklb# i_j\hkl_i_g_g1
GZijbf_j/# \# dhgp_# ijZa^gbdZ/# mkljh_ggh]h# \# q_klv# ijb[ulby# dh\q_]Z# aZ\_lZ# \# B_jmkZebf/# fu
qblZ_f=#©B#jZa^Ze#\k_fm#gZjh^m/#\k_fm#fgh`_kl\m#BajZbevlyg/#dZd#fm`qbgZf/#lZd#b#`_gsbgZf/#ih
h^ghfm# oe_[m/# b# ih# dmkdm# `Zj_gh]h# fykZ/# b# ih# h^ghc# e_i_rd_# dZ`^hfm1# B# ihr_e# \_kv# gZjh^/
dZ`^uc#\#^hf#k\hcª#+5PZj19=4<,1
Ihq_fm# Z\lhj# dgb]b# PZjkl\# \dexqbe# wlm# kp_gm# \# k\hx# dgb]m"# Hg# ijhklh# ohl_e/# qlh[u# _]h

qblZl_eb# m\b^_eb# dZjlbgu# b# mkeurZeb# a\mdb#ijZa^gbdZ"#Hq_\b^gh/#g_# lhevdh1#Hg#`_eZe/# qlh[u
qblZl_eyf# i_j_^Zebkv# \dmkh\u_# hsms_gby1# Kh\j_f_ggbdb# hkh[_ggh# i_j_`b\Zeb# jZ^hklv
ijZa^gbdZ/# dh]^Z# ij_^klZ\eyeb# \dmk# ijyghkl_c# b# ibsb/# jha^Zgguo# \k_fm# gZjh^m1# Ihke_# lZdh]h
qm^_kgh]h#ijZa^gbdZ/#ih\_kl\h\Zgb_#h[#hkm`^_gbb#F_eoheu#+5PZj19=53±56,#_s_#[hevr_#\i_qZley_l
gZk1
Ke_^m_l# ijbagZlv/# qlh# \dmkh\u_# h[jZau# lZd`_#fh]ml# [ulv# [he__# beb# f_g__# \ujZabl_evgufb1

IbkZl_eb#<_loh]h#AZ\_lZ#^Ze_dh#g_#\k_]^Z#hibku\Zxl#bo#lZd#ih^jh[gh1#H^gZdh#dZ`^uc#jZa/#dh]^Z
fu#klZedb\Z_fky#k#\dmkh\ufb#hsms_gbyfb#\#\_lohaZ\_lguo#bklhjbyo/#fu#^he`gu#ijbgbfZlv#bo
dZd#khklZ\gmx#qZklv#i_j\hgZqZevgh]h#aZfukeZ#Z\lhjZ1
Kp_gu#<_loh]h#AZ\_lZ#aZljZ]b\Zxl#\k_#gZrb#iylv#qm\kl\1#Ajbl_evgu_/#kemoh\u_/#hkyaZl_evgu_/

h[hgyl_evgu_# b# \dmkh\u_# h[jZau# ij_^klZ\eyxl# kh[hc# \Z`g_crb_# ^hiheg_gby# d# bah[jZ`_gbx
dZ`^hc#kp_gu1#Bkke_^my#\_lohaZ\_lgu_#bklhjbb/#fu#^he`gu#kijZrb\Zlv#k_[y=#©Qlh#y#\b`m"ª/#©Qlh
y#keurm"ª/#©D#q_fm#y#ijbdZkZxkv/#b#qlh#hsmsZx#\gmljb"ª/#©DZdhc#\dmk#b#aZiZo#y#qm\kl\mx"ª#Wlb
\hijhku#hldjhxl#gZf#fgh`_kl\h#gh\uo#]jZg_c#\_lohaZ\_lguo#bklhjbc#+kf1#jbk1#4:,1

Ijbf_ju
>Z\Zcl_#_s_#jZa#ihkfhljbf#gZ#^\Z#hlju\dZ=#;ul148=:±54#b#5IZj145=4±451#Fu#ih^\_^_f#djZldb_

blh]b#wlbo#bklhjbc/#dhlhju_#ihdZ`ml#\Z`ghklv#kp_gbqghc#h[jZaghklb#^ey#lhedh\Zgby1
<# dgb]_# ;ulb_# +48=:±54,# kh^_j`blky# fgh`_kl\h# h[jZah\1# Kp_gZ# 4# +kl1# :±<,# bf__l# g_kdhevdh

hibkZl_evguo#ieZklh\/#]eZ\guc#ba#dhlhjuo#²#kemoh\hc1#Fu#ih^kemrb\Z_f#^bZeh]#f_`^m#:\jZfhf
b#;h]hf#h#\eZ^_gbb#OZgZZgkdhc# a_fe_c1#<# wlhf#^bZeh]_#i_j_^#gZfb#ij_^klZ_l#g_kdhevdh# kp_g1#<
k_^vfhf#klbo_#fu#ij_^klZ\ey_f#k_[_#\hkihfbgZgby#h[#Mj_#b#iml_r_kl\b_#k#_]h#dZjlbgZfb/#a\mdZfb
b# aZiZoZfb1#<# klbo_# ;#fu#g_# lhevdh# \b^bf#:\jZfZ# b# keurbf# _]h# ijhkv[m# h# ih^l\_j`^_gbb/# gh
lZd`_# hsmsZ_f# _]h# gZijy`_gghklv1# B/# gZdhg_p/# \# ;h`v_f# ih\_e_gbb# kh[jZlv# `b\hlguo# :\jZf
i_j_qbkebe# dZ`^h_# \# hl^_evghklb/# qlh[u# _]h# qblZl_eb# fh]eb# ij_^klZ\blv# bo# k_[_# ajbl_evgh/
mkeurZlv#bo#b#ijbdhkgmlvky#d#gbf#+kl1#<,1
<h#\lhjhc#kp_g_#+kl1#43,#fu#\gh\v#\b^bf#:\jZfZ/#klhys_]h#\f_kl_#k#`b\hlgufb#i_j_^#;h]hf1#<

p_glj_#wlhc#kp_gu#²#jZkk_q_gb_1#:\jZf#^hklZ_l#gh`/#jZkk_dZ_l#`b\hlguo#ihiheZf#b#jZkdeZ^u\Z_l
iheh\bgu#\#^\Z#jy^Z1#Fgh]b_#kh\j_f_ggu_#qblZl_eb#e_]dh#mimkdZxl#k_gkhjgu_#\i_qZle_gby#hl#wlhc
kp_gu1# Gh# l_/# dlh# \b^_e# mf_js\e_gb_# `b\hlguo/# fh]ml# ij_^klZ\blv# k_[_# m`Zkguc# j_\/
jZaju\Zxsmxky#iehlv/#iheh\bgu#lmr/#e_`Zsb_#h^gZ#ijhlb\#^jm]hc#b#^Z`_#hsmlblv#aZiZo#l_ieh]h
fykZ1



Lj_lvy# kp_gZ#[hevr_c#qZklvx# kh^_j`bl# ajbl_evgu_#h[jZau# +kl1# 44,1#Fu# \b^bf#:\jZfZ/# lmrb
`b\hlguo#b#gZiZ^Zxsbo#obsguo#ilbp1#:\jZf#hl]hgy_l#bo/#\hafh`gh/#[_]Zy/#djbqZ#b#jZafZob\Zy
jmdZfb1
Q_l\_jlZy#kp_gZ#f]gh\_ggh#ijbdh\u\Z_l#\gbfZgb_#d#]hjbahglm/#]^_#khegp_#f_^e_ggh#bkq_aZ_l#ba

\b^Z# +kl1# 44±49,1#:\jZf#eh`blky# kiZlv1#AZ]ey^u\Zy# \# _]h# ^mrm/#fu# \b^bf# m`ZkZxsbc#fjZd1#Fu
hsmsZ_f#_]h#gZijy`_gb_/#dh]^Z#_]h#h[tye#m`Zk1#Fu#lZd`_#keurbf/#dZd#;h]#]h\hjbl#d#:\jZfm#\h
kg_1#>uf#gZ#nhg_#hjZg`_\uo#yaudh\#ieZf_gb#b#djZkgh]h#`ZjZ#[jhkZ_l#l_gv#gZ#ljmiu/#dh]^Z#\b^_gb_
ijhoh^bl#f_`^m#jy^Zfb1#Fu#^Z`_#hlq_leb\h#keurbf#lj_kd#h]gy1
B/# gZdhg_p/#r_klZy# kp_gZ# kh^_j`bl# aZ\_jrZxsb_# keh\Z# ;h]Z# +kl1# 4;,1#Fu# keurbf/# dZd# ;h]

jZkrbjy_l#^ey#:\jZfZ#h[_lh\Zgb_/#k#dhlhjh]h#gZqZeky#\_kv#jZkkdZa1#Fu#\b^bf/#dZd#:\jZf#klhbl#gZ
\ha\ur_gghklb/#dZd#[u#jZkkfZljb\Zy#j_db#b#a_feb/#h[_sZggu_#_fm#;h]hf1
<lhjZy# dgb]Z# IZjZebihf_ghg# +45=4±45,# gZqbgZ_lky# k# djZldh]h# h[ahjZ# q_l\_jlh]h# ]h^Z

pZjkl\h\Zgby#Jh\hZfZ/#dh]^Z#hg#b#_]h#ex^b#hl\_jgmebkv#hl#aZdhgZ#;h`v_]h1#<h#\lhjhc#kp_g_#+kl15,
fu# \b^bf# Jh\hZfZ# \#B_jmkZebf_/# hdjm`_gghf#KmkZdbfhf1#G_khfg_ggh/# ajbl_evgu_# b# kemoh\u_
h[jZau#\h_gghc#hkZ^u#ijboh^beb#gZ#mf#i_j\uf#qblZl_eyf1
Lj_lvy#kp_gZ#+kl1#6±7,#khkj_^hlZqb\Z_lky/#\#hkgh\ghf/#gZ#dZjlbgZo#b#a\mdZo#jZahj_gghc#Bm^_b1

<_kv# lj_lbc# klbo# ihk\ys_g# lhfm/# qlh[u# ihdZaZlv# qblZl_eyf# h]jhfgh_# fgh`_kl\h# dhe_kgbp/
\kZ^gbdh\# b# i_rbo# khe^Zl1# Fu# \b^bf# ]b]Zglkdmx/# g_bkqbkebfmx# Zjfbx# KmkZdbfZ/
[_kij_iylkl\_ggh#ijh^\b]Zxsmxky#d#kZfbf#\hjhlZf#B_jmkZebfZ1
<#q_l\_jlhc/#iylhc#b#r_klhc#kp_gZo# +kl1# 8±;,# ]hjbahglu#km`Zxlky1#Fu#\b^bf#KZf_y#ijhjhdZ/

Jh\hZfZ# b# Bm^_ckdbo# dgya_c/# kh[jZ\rboky# \# B_jmkZebf_1# Fu# hsmsZ_f# ijbkmlkl\b_# =hkih^Z1
H^gZdh#hkgh\gufb#\#wlhc#kp_g_#y\eyxlky#a\mdb#ijhjhq_kdh]h#ijh\ha]eZr_gby#b#ihdZygby#dgya_c1
Ke_^m_l#aZf_lblv#hkh[h_#kfbj_gb_/#hsmsZ_fh_#dgyavyfb#b#khi_j_`b\Zgb_#qblZl_e_c1#M`Zk#i_j\uo
keh\# hkm`^_gby# b# h[e_]q_gb_# ijb# hlkjhqd_# bkiheg_gby# ijb]h\hjZ# lZd`_# nhjfbjmxl# \Z`gu_
\u\h^u#b#i_j_`b\Zgby1
K_^vfZy#kp_gZ#+kl1#<,#mihfbgZ_l#h#jZkobs_gbb#pZjkdbo#khdjh\bs1#=eZaZfb#gZr_]h#\hh[jZ`_gby

fu# \b^bf# k\_jdZxsb_# ahehlu_#sblu1#GZf# lZd`_# keurZlky#jZaebqgu_# a\mdb/# k\yaZggu_# k# wlbfb
kh[ulbyfb>#fu#bkiulu\Z_f#kh`Ze_gb_/#dh]^Z#pZjkdZy#khdjh\bsgbpZ#hdZau\Z_lky#imklhc1
<# \hkvfhc# kp_g_# +kl1# 43,# fu# \b^bf# Jh\hZfZ/# ijbdZau\Zxs_]h# k\hbf# ex^yf# k^_eZlv# f_^gu_

sblu#b#hojZgylv#bo1#>_\ylZy#kp_gZ# +kl1#44,#ihdZau\Z_l/#dZd#Jh\hZf#b^_l#\#ojZf/#b#\hbgu#hlghkyl
sblu#\#iZeZlm#l_ehojZgbl_e_c1
<#^_kylhc#kp_g_# +kl1#45,#Jh\hZf#dZ_lky#\#ojZf_1#Fgh`_kl\h#fuke_c#ijboh^bl#gZ#mf/#dh]^Z#fu

jZafurey_f/#dZdh_#[eZ]h#ijbreh#\#Bm^_x/#dh]^Z#Jh\hZf#kfbjbeky1
Ij_^klZ\eyy# k_[_# ih^h[gu_# h[jZau# \# l_dkl_/# gZr_# k_j^p_# b# jZamf# m\e_dZxlky# bklhjb_c/

[eZ]h^Zjy#q_fm#fu#iheg__#ihgbfZ_f/#qlh#bf_ggh#ohl_e#khh[sblv#Z\lhj#k\hbf#qblZl_eyf1
Bamq_gb_#kp_gbq_kdbo#bah[jZ`_gbc#\#bklhjbyo#<_loh]h#AZ\_lZ#lj_[m_l# ]hjZa^h#[hevr_]h/#q_f

lhevdh#ijZ\bevghc#hp_gdb#nZdlh\#b#ijbgpbih\1#Fu#lZd`_#^he`gu#ihevah\Zlvky#\hh[jZ`_gb_f#±
dZjlbgZfb/#i_j_^Zxsbfb#a\mdb/#ijbdhkgh\_gby/#\dmku#b#aZiZob/#dhlhju_#kh^_j`Zl#agZqbl_evgmx
^hex#i_j\hgZqZevgh]h#kfukeZ1

AZdexq_gb_
Wlm# ]eZ\m# fu# gZqZeb# k# ij_^iheh`_gby/# qlh# gZf# ke_^m_l# gZmqblvky# bkihevah\Zlv

om^h`_kl\_ggmx#p_gghklv#\_lohaZ\_lguo#bklhjbc1#>ey#wlh]h#fu#jZkkfhlj_eb#ljb#\b^Z#kp_gbqgh]h
bah[jZ`_gby1# Fu# hlf_lbeb/# dZd# ke_^m_l# jZa^_eylv# l_dklu# gZ# kp_gu/# b# bamqbeb# \Z`ghklv
ijhkljZgkl\_gguo# b# \j_f_gguo# baf_g_gbc1# Fu# lZd`_# m\b^_eb# p_gghklv# jZafure_gby# gZ^
kp_gbq_kdbfb#h[jZaZfb1#Mqblu\Zy#\k_#wlb#Zki_dlu/#fu#kfh`_f#m\b^_lv#om^h`_kl\_ggmx#p_gghklv
\_lohaZ\_lguo#bklhjbc#b#]em[`_#ihgylv#bo#i_j\hgZqZevgh_#agZq_gb_1



<hijhku
1. Qlh# y\ey_lky# kp_ghc# \# \_lohaZ\_lguo# bklhjbyo"# Ihq_fm# lZd# \Z`gh# jZa^_eylv# bklhjbx# gZ
kp_gu"#DZdb_#ih^kdZadb#ihfh]Zxl#gZf#jZa^_eylv#bklhjbx#gZ#kp_gu"#DZdhc#\u\h^#fu#fh`_f
k^_eZlv#ba#bklhjbb#gZ#hkgh\Zgbb#__#kp_g"

2. Qlh# fu# ih^jZamf_\Z_f# ih^# ijhkljZgkl\_ggufb# b# \j_f_ggufb# baf_g_gbyfb# \# kp_gZo"
Hibrbl_# ijhp_kk# jZkij_^_e_gby# kp_g# ih# ijhkljZgkl\_ggh0\j_f_gghc# rdZe_1# DZd# lZdb_
jZaebqby#ihfh]Zxl#gZf#m\b^_lv#Z\lhjkdmx#lhqdm#aj_gby#\#l_dkl_"

3. Qlh# lZdh_# h[jZaghklv# \# kp_gZo"# DZdb_# \b^u# h[jZah\# fu# fh`_f# h[gZjm`blv# \# bklhjbyo
<_loh]h#AZ\_lZ"#Ijb\_^bl_#ijbf_j#dZ`^h]h1#<#q_f#p_gghklv#lZdbo#h[jZah\#\#\_lohaZ\_lguo
bklhjbyo"

MijZ`g_gby
1. Ihkfhljbl_# gZ#Bko14=55±5=431# JZa^_ebl_# wlhl# wibah^# gZ# kp_gu1#MdZ`bl_# gZ# hkh[_gghklb# \
l_dkl_/#hljZ`Zxsb_#]jZgbpu#kp_g>#ijh\_^bl_#]jZgbpm#dZ`^hc#kp_gu#h^gbf#ij_^eh`_gb_f1

2. Bkke_^mcl_# ijhkljZgkl\_ggh0\j_f_ggu_# baf_g_gby# dZ`^hc# kp_gu# \# Bko14=55±5=431
JZkij_^_ebl_#wlb#kp_gu#ih#rdZe_/#dZd#mdZaZgh#\#wlhc# ]eZ\_1#DZdb_#kp_gu/#kh]eZkgh#\Zr_fm
ZgZebam/#[he__#\u^_e_gu"

3. Hij_^_ebl_# y\gh_#b# kdjulh_# hibkZgb_# h[jZah\# \# hlju\d_#Bko14=55±5=431#DZdb_# \gmlj_ggb_
hldjh\_gby#wlb#h[jZau#ijbghkyl#\Zf"


