
1 

 

!

!

!
!

Δ"#$%& #($()*(+,- ./*"-$($"#Ω1 *($-"-$"#,- 2"(-!

/$,-"( /#3/-, 2014!

 

.89:;<;=!

!"# $%&'# ()*+,-(./01!+23# ./!4*+(./*5"2"-/(/# .67# +7+0*5.5087!0+5# 15(+,,195087!+*:87#
(."# ;1<+.503# 214-"# ."=# >50.?"=# @+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B# <F(6# ./B#
451*1?7/(/B!./B#4*G(/B#./B#H*=(AB#I=,ABJ#0+;8B#0+5#+23#./7#=5";F./(/J#0+.3257#2"9=1.87#
;1(<5087# 2+9574*"<A(167J! ."=# K"! '$LMN$%&'J# ."=! +2"0+9"?<17"=# O+7.5*+.(5(.50"?#
73<"=P#"! @+;Q# 39/! ./# 45G*015+# ."=# $%&'J# /# 2*+0.50A# ./B# ;1(<50AB# 45+:1-*5(/B# ."=#
1,09A<+."B#<-("=B#0+5#./B#*+.(5(.50AB#R-+B#125R1R+-6(1#.5B#;F(15B#."=#>50.?"=J#326B#+=.FB#
1-:+7# 0+.+,*+)1-# (.5B# 10;F(15B# .67# 2*"/,"?<1767# 1.87S! , π;:?@AB= Cπ;?DEC @F9= 
Cπ;A@:@DμCAHI;J μKLCFHDμ;J ICAC<8CMB=!ICH CFAHμ@ANπHDK=! AOF @<I:KμPAOF μED;?= 
D?FQA@HF@ DAKF QO= π89DMCAC Cπ;A?LEC RHCDJFR@DK= AOF @<I:KμPAOF C?ANF, μ@ 
Cπ;AQ:@DμC K ;8<CFOμQFK TEC FC RHCL?U@E DAKF @::KFHIB I;HFOFEC D@ RHPM;8@= μ;8MQ="!
C+*G99/9+J# +03<+# 0+5# .5B# 9-,1B# )"*FB# 2"=# *+.(5(.50G# 1,09A<+.+# +2+(:39/(+7# ./7#
T99/750A# 450+5"(?7/# (=:7G# 2+*+./*A;/01# +4=7+<-+# "=(5+(.50AB# 451*1?7/(/B# 0+5#
+7G415U/B#."=#*+.(5(.50"?#057A.*"="!V#104-0+(/#./B#=23;1(/B#+7;*62"0."7-+B#."=#W+:XG.#
Y"=0<G7# (=7F.1571# 8(.1# 7+# 0+.+415:;"?7# "5# 4=(:F*151B! (=7=2"9",5(<"?# ."=# *+.(5(.50"?#
057A.*"=#6B#125R+*=7.50AB#21*-(.+(/B#0+.G#./7#125<F.*/(/#./B#2"57ABS#!

Z[("# /# C"95.1-+# ;+# 1<R+;?715# (.+# X/.A<+.+# 45+:1-*5(/B# ."=# 1,09A<+."B# <-("=B# 0+5# ./B#
*+.(5(.50AB# R-+BJ! ;+# (=7154/."2"51-! .+# 017G# 0+5# .5B# +4=7+<-1B# .67# 2*"/,"?<1767# 1.87S#
\.(5J#178#+*01.G#;1.50G#<F.*+#F:"=7#9/);1-#6B#+2".F91(<+#+=.AB#./B#(=7154/."2"-/(/BJ#/#
2*+0.50A# +7+41507?15# ./7# +7+,0+53./.+# 154503.1*67! <F.*67! ,5+# ./7# +2".191(<+.50A#
+7.5<1.825(/#."=#1,09A<+."B#<-("=BS#C+*G#./!915."=*,-+#.67#!</<G.67#0+5#]*+)1-67#./B#
TYIW#,5+#./7#+7.5<1.825(/#./B#*+.(5(.50AB#R-+B$!417#F:15#+03<+#21*G(15#(./7#(=71-4/(/#
.67#;=<G.67#3.5#+2".19"?7!./7#+*<345+#+*:A#(./7#"2"-+#4?7+7.+5#7+#+21=;=7;"?7J#54-6B#
3.+7#2*3015.+5#,5+#+99"4+2"?B#"5#"2"-"5#45+R5"?7#(1#(=7;A01B#+0*+-+B#).8:15+B#0+5#(=:7G#
:6*-B# 7"<5<"2"5/.50G# F,,*+)+# ^R9S# 0+.6.F*6J# 173./.+! O@+.+,,19-1B# 0+5# +7.-4*+(/# .67#
+*:87%_S#I7#0+5#"5#7"<";1.50FB#2+*1<RG(15B#(1#(:F(/#<1#./7#2*"(.+(-+#."=#;?<+."B#0+5#.67#
<+*.?*67! 4?7+7.+5# 7+# 1254*G("=7# ;1.50G# 6B! 2*"B# ./7# 0+.+,,19-+# .67# 1,09/<+.5087#

                                                           
#! KS# '$LMN$%&'# ^`T@# Ia&b&_J# !*"2"2"-/(/# ."=# 7S# b$cN&bcb# ^Ia# &db_# 0+5# 2*"(+*<",A# ."=# (./7#
+23)+(/# e# 29+-(5"# $%%LNb&dN>Tf# ./B# $L/B# K"1<R*-"=# $%%LJ# ,5+# ./7# 0+.+2"9F</(/# "*5(<F767#
<"*)87# 0+5# 104/98(167# *+.(5(<"?# 0+5# U17")"R-+B# <F(6# ."=# 2"5750"?# 450+-"=# ^g# d$L_# 0+5# G991B#
45+.GU15BS!
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2*GU167J# K π8CIAHIB ICAQR@HV@ AH= R?DI;:E@= π;? IC:@EACH A; UJμC FC CFAHμ@AOπED@H 
ICAP! AK RHCRHICDEC C?AB, CI9μC IH 9ACF R@F :@Eπ@H K IC:B π8;CE8@DK AOF C8μ9RHOF 
C8LNF! ICH ?πK8@DHNF"! C+*+<F715# .F9"B# A; @8NAKμC @PF ;H F;μ;U@AHIQ= C?AQ= 
πC8@μTPD@H= UC @EFCH D@ UQDK FC ICACπ;:@μBD;?F AC π@8HDACAHIP 8CADHDAHIB= TEC= DAC 
;π;EC @μπ:QI;FACH QFDA;:;H! 3.+7# +=.G# 9+<RG7"=7# :8*+# (."# 29+-(5"# <5+B# 0+;/<1*57AB#
2*+0.50AB#F7+7.5#.67#+99"4+287#0+5#:6*-B#./7#2+*"=(-+#<+*.?*67S#!

V#@V;HI@EODK AK= @::KFHIB= I;HFOFEC= μ@ AK TEC ICH AKF DA;L;π;EKDK CA9μOF :9<O AK= 
RHCM;8@AHI9AKAP= A;?=! .10</*5871.+5# 12+*08B# +7# 9GR"=<1# =23h/# <+B# .5B# .*15B# R+(50FB#
2"5".50FB#.G(15B#.67#21*5(.+.5087#.+#"2"-+#0+.F,*+h1#."#>-0.="#0+.G#."#$%&'S#!

!"#$%&J# 2+*G# ./7# 2"5750A# +7.5<1.825(/# 1,09/<+.5087# 171*,1587# <1# *+.(5(.503# 0-7/.*"!
<1.G# ./# 4"9")"7-+# ."=# C+?9"=# `?((+$! ;H @πHUQD@H= ICAP π8;DMJ<OF! ICH μ@ACFCDANF 
@VCI;:;?U;JF FC Cπ;A@:;JF AKF π:@H;WKMEC AOF ICAC<8CMNFS# I7# 0+5# /# F7.+(/# .67#
125;F(167#2+*"=(5GX15#<1-6(/J#."#<".-R"#./B#"*,+76<F7/B#12-;1(/B!+23#"<G41B#+.3<67#0+5#
/#G(0/(/#(6<+.50AB#R-+B#417#F:"=7#1091-h15S#!

'()$("%&$! 2+*+./*1-.+5# 45G:=(/! ./B# R-+B# 2"=# (.":"2"51-# G."<+# 93,6# ."=# (1U"=+950"?#
2*"(+7+."95(<"?# ."=B# A# ./B# .+=.3./.+B# )?9"=S# (8HUμKAHIP DKμCFAHIQ= @EFCH ;H 
ICAC<8CMQ= @πHUQD@OF Cπ9 ;μPR@= CA9μOF ICAP X&$(#" CA9μOF"! ICH ;μ9M?:OF 
Y@?<C8HNF!<1# 1<)+7A# ./7# 2*3;1(/# 1U1=.195(.50AB# <1.+:1-*5(/BS# T2529F"7J# 0+.+,*G)/0+7#
(09/*FB#125;F(15B#DAH= π@8HπAND@H= π;? A; UJμC DA;L;π;HBUKI@!:9<O AC?A9AKAC= MJ:;?"!!

*"+$%&$! HRHCHAQ8O= CFKD?LKAHIB πC8CμQF@H K @μπ:;IB QFDA;:OF D@ π@8HDACAHIP 
8CADHDAHIB= TEC=J# .+# "2"-+# )+71*87"=7# ./7# F6B# (A<1*+# +4=7+<-+# +2".191(<+.50AB#
+7.5<1.825(/B#.67#21*52.8(167#(.5B#"2"-1B#417#./*1-.+5#/#7"<5<3./.+S#!"#>-0.="#")1-915#7+#
12+7+9GR15# 3.5#/#+.5<6*/(-+# ,5+# .F."5"=# 1-4"=B#2*+0.50FB# 175(:?1.+5#+23# ./7#+7=2+*U-+#
+2".191(<+.50"?# +71UG*./."=# </:+75(<"?# 451*1?7/(/B# .67# 0+.+,,19587# ,5+# ./7#
+(.=7"<50A# +=;+5*1(-+J# <1# +2".F91(<+# 7+# =2"7"<1?"7.+5# (1# F7+# <1,G9"# R+;<3# "5#
2*"(2G;151B#+7.5<1.825(/B#."=#*+.(5(.50"?#1,09A<+."B#+23#./7#199/750A#C"95.1-+S#!

W.5B# 123<171B# 173./.1BJ# ;+# 2+*"=(5+(."?7# (."5:1-+# (:1.50G# <1# ./# 915."=*,-+# ."=# >50.?"=#
@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#^i_#0+5#(./#(=7F:15+#;+#+7+9=;"?7#.+#(."5:1-+#
.67# 21*5(.+.5087# .+# "2"-+# 0+.+,*G)/0+7# 0+.G# ."# $%&'J# 6B# 2*"B# .+# ,1750G# ."=B#
:+*+0./*5(.50G#0+5#0+.G#"<G4+!;=<G.67#0+5#;=.87!^ii_#0+5#6B#2*"B#.5B#(:1.50FB#0+.+,,19-1B#
0+5#./7#+7.-4*+(/#.67#+*:87#^iii_S#!F9"BJ#2+*+.-;17.+5#"5#(=(.G(15B#."=#>50.?"=#2*"B#./7#
C"95.1-+S#!
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". X@HA;?8<EC!A;? ΔHIAJ;? #CAC<8CMB= .@8HDACAHINF *CADHDAHIB= 2EC=!!

V# 451?*=7(/# .67# ;1(<5087# 2+*1<RG(167# ."=# >50.?"=# @+.+,*+)AB# C1*5(.+.5087#
D+.(5(.50AB#E-+B#(./# 45+:1-*5(/# .67# 1,09/<G.67#<-("=B# 125RG9915# ,5+#93,"=B#45+)G715+B#
0+5#1=+5(;/."2"-/(/B#."=#1=*?.1*"=#0"57"?#./7#2+*"=(-+(/#.67#R+(5087#:+*+0./*5(.5087#
."="!!

(. 3@DμHIQ= @πHDKμPFD@H= !

V#2+*"?(+#F0;1(/#+2".191-#./7#2F<2./#0+.G#(15*G#F0;1(/#."=#>50.?"=S#I23#."7#j0.8R*5"!
."=!&'##$!:*"7503#(/<1-"#100-7/(/B#./B!F7+*U/B!.67#0+.+,*+)87J#F6B#(A<1*+J#/#4*G(/#."=#
>50.?"=# F:15# 451=*=7;1-# 0+5# 174=7+<6;1-S# f217;=<-X1.+5# 3.5# /# 2*6."R"=9-+# ,5+# ./##
4/<5"=*,-+#."=#>50.?"=#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#2*"6;A;/01#(.+#<F(+#
."=#F."=B#$%&&#+23#./7#T;750A#T25.*"2A#,5+#.+#>50+58<+.+#."=#I7;*82"=#^TT>I_#0+5#."#
]*+)1-"# ./B#l2+./B#I*<"(.1-+B# ."=#jVT#,5+# ."=B#C*3()=,1B#(./7#T99G4+# ^()*+,_# (1#
(=7F:15+# 4?"! (/<+7.5087# 45+25(.8(167m# +_# ./B! +2"=(-+B! 12-(/<"=# 0+5# +2".191(<+.50"?#
(=(.A<+."B# 0+.+,*+)AB# 0+5# R_# ./B! +7G,0/B! 45+(?741(/B# .67# )"*F67# "5# "2"-"5#
0+.+,*G)"=7# <1# 450A# ."=B# 2*6."R"=9-+# .+# 21*5(.+.50G# *+.(5(.50AB# R-+B# (1# RG*"B#
2*"(8267# .+# "2"-+# 2*"(F*:"7.+5# (.5B# =2/*1(-1B# ."=BS# V# (=<29A*6(/# ./B# 17"2"5/<F7/B#
)3*<+B#0+.+,*+)AB#."=#>50.?"=#R+(-X1.+5#(./7#12+)A#<1#."#;?<+#0+5#./#<+*.=*-+#."=J#0+5#
:*/(5<"2"51-.+5# +2"0915(.50G# 0+5# <37"# ,5+# :*A(/# +23# ."# >-0.="# <1# (0"23# ./7#
0+.+2"9F</(/#."=#*+.(5(<"?#0+5#.67#1,09/<G.67#<-("=BS!

]5+# ."=B# (0"2"?B# ."=# >50.?"=J# 21*5(.+.50G# *+.(5(.50AB# R-+B# ;16*"?7.+5# 1,09/<+.50FB#
2*GU15B#A#R-+51B#17F*,151B#A#(=<21*5)"*FB#15B#RG*"B#+.3<67J#.+#"2"-+#(.":"2"5"?7.+5!93,6#
1;750AB# A# 1;7".50AB# 2*"F91=(/BJ# :*8<+."BJ# ;*/(01=.50AB! 2*"F91=(/BJ# (1U"=+950"?#
2*"(+7+."95(<"?J# .+=.3./.+B# )?9"=# A! +7+2/*-+BS# @+.+,*G)"7.+5# 12-(/B# 1,09/<+.50FB#
2*GU15B# A# R-+51B# 17F*,151B# A# (=<21*5)"*FB# (1! RG*"B# .67# ,-("./-0/$#&! +7;*62-767#
450+56<G.67J#4/9+4A#3(67#+.3<67#2*"6;"?7#0+5#2*"(.+.1?"=7#.+#+7;*8257+#450+58<+.+#
0+5#(.":"2"5"?7.+5#93,6#+=.AB#."=B#./B#5453./.+BS!

!"# >-0.="# +2+*.-X"=7# )"*1-B# "5# "2"-"5# 2*"()F*"=7# 5+.*50FBJ# 0"576750FB# 0+5# 7"<50FB#
=2/*1(-1B#AN0+5#F*:"7.+5#(1#G<1(/#12+)A#<1#.+#;?<+.+#*+.(5(.50AB#R-+B#A#;?<+.+#G9967#
R-+567# 125;F(167#2"=#=2"057"?7.+5#+23#<-("BS#C*"n23;1(/#,5+#./#(=<<1.":A#(."#>-0.="#
+2".191-# "# (1R+(<3B# (.+# +7;*8257+# 450+58<+.+J# ./# 45+)"*1.503./.+J# ./7#
2"9=2"95.5(<503./.+#0+5#./7#+71U5;*/(01-+J#0+;8B#0+5#/#4*G(/#,5+#./7#+7.5<1.825(/#.67#
45+0*-(167#0+5# ./B#<5(+99"4"U-+BS!T0.3B#+23#."=B#(=7."75(.FBJ#./7#l2+./#I*<"(.1-+#."=#
jVT#,5+#."=B#C*3()=,1B#0+5#./7#T;750A#T25.*"2A#,5+#.+#>50+58<+.+#."=#I7;*82"=J#(."#
>-0.="# (=<<1.F:"=7# -.! o/# @=R1*7/.50FB# j*,+78(15B! 0+5# )"*1-B# ./B# 0"5767-+B# .67#
2"95.87$!0+;8B# 0+5# "#W=7A,"*"B# ."=#C"9-./# 0+5# ."#W=<R"?95"#\7.+U/B#o1.+7+(.87# ."=#
>A<"=#I;/7+-67#6B#2+*+./*/.FB-"!j5#(=<<1.F:"7.1B#)"*1-B#!+7+,76*-X"=7#0+5#1254580"=7#
                                                           
-! W."# >-0.="# (=<<1.F:"=7# "5# +039"=;1B# o@jm# I-./<+J# I7.5,37//@F7.*"# C9/*")3*/(/B# 0+5#
!10</*-6(/BJ# p*(5BJ# ]5+.*"-# ."=# @3(<"=J# >51;7AB# I<7/(.-+J# >-0.="# @"576750AB# f2"(.A*5U/B#
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6B#0"573#(.3:"#./7#0+.+2"9F</(/#./B#*+.(5(.50AB#R-+B#0+;8B#0+5#3967#.67#2*GU167#2"=#
.19"?7.+5# +23# <-("B# 2*"0+9"?<17"# 93,6# ./B# )=9ABJ# ."=# :*8<+."BJ# ./B# ;*/(01-+BJ# .67#
,171+9",5087# 0+.+R"987J# ./B# 1;750AB# A# 1;7".50AB# 0+.+,6,ABJ# ."=# (1U"=+950"?#
2*"(+7+."95(<"?J#./B#.+=.3./.+B#)?9"=#0+5#+7+2/*-+BS#!

W."# 29+-(5"# 1254-6U/B# ."=# 0"57"?# (0"2"?J# ."# >-0.="m! 01! 45+.=28715# (=(.G(15B# 2*"B# .5B#
T99/750FB# +*:FB# (?<)67+# <1# ./7# 199/750A# 0+5# 451;7A# 7"<";1(-+# 2*"(.+(-+B# .67#
+7;*62-767# 450+56<G.67J! 001! 2*"6;1-# ./7# 17/<F*6(/# 0+5# 1=+5(;/."2"-/(/# ./B# 0"57AB#
,78</B# (:1.50G# <1# ./7# 0+.+2"9F</(/# ./B# *+.(5(.50AB# R-+BJ! 000_# # 45+R"=91?1.+5# 6B# 2*"B#
15450G#X/.A<+.+#(:1.50G#<1#./#*+.(5(.50A#R-+J#02_#175(:?15#./7#(=71*,+(-+#<1#G99"=B#)"*1-B#
"5#"2"-"5#1254580"=7#./7#0+.+2"9F</(/#./B#*+.(5(.50AB#R-+BS#2_#"*,+78715#0+5#(=<<1.F:15#
(1# 102+541=.50G# 2*",*G<<+.+# ./B# 0"5767-+B# .67# 2"95.87# +99G# 0+5# +*<34567# ;1(<5087#
)"*F67#,5+#X/.A<+.+#(:1.50G#<1#./7#+7+,78*5(/J#./7#0+.+,*+)A#0+5#./7#+7.5<1.825(/#.67#
1,09/<G.67#<-("=BS!

!

2. [@U;R;:;<EC ICH!DA9L;H A;? ΔHIAJ;? !

I*01."-# 93,"5# 125.*F2"=7# (."# >-0.="# 7+# +5(;G71.+5# 50+7"2"-/(/# ,5+# ./7! 1UF95U/# ./B! F6B#
.8*+# 4*G(/B! ."=S! I*01-# 7+# ;=</;"?<1# 3.5# 0+.G# ./7! 100-7/(/J# /# 0=*-+*:/# ;F(/# ./B#
C"95.1-+B# A.+7# 3.5# 417# =2A*:1# *+.(5(.50A# R-+S# W./# (=7F:15+# 0+5# <1# ./7# (=74*"<A# .67#
(."5:1-67#2"=#0+.F,*+h1#."#>-0.="J#."#0*G."B#+2F46(1#./!*+.(5(.50A#R-+#(1#<1<"76<F71B#
21*52.8(15B# +.3<67"!V#2*+,<+.503./.+J# 326B#+=.A# 2*"F0=h1# +23# ./# 4/<"(5"2"-/(/# 0+5#
./7# 0+.+,,19-+# 21*5(.+.5087J# +7F.*1h1# # ./7# ;F(/# 3.5# /# *+.(5(.50A# R-+# 2*"F*:1.+5# +23#
"<G41B#+(?741.1B#<1.+U?#."=B#0+5#<G95(.+##0+.F415U1#./7#+U5"25(.-+#.67#0+.+,*+)87#+23#
."# >-0.="S# !"# <".-R"# .67# 125;F(167# 2"=# 2*8."# ."# >-0.="# 0+.F,*+h1# 0+5# 4/<"(5"2"-/(1#
+2F415U1#3.5#"5#4*G(.1B#417#4*"?(+7#.=:+-+#0+5#:6*-B#(=7."75(<3S#!

                                                                                                                                                                              
C*"()?,67# 0+5# o1.+7+(.87J# qT99/750A# >*G(/# ,5+# .+# I7;*8257+# >50+58<+.+q# r! C915G41BJ#
T99/750A# \76(/# ,5+# .+# >50+58<+.+# ."=# I7;*82"=J# T99/7503B# T*=;*3B# W.+=*3BJ# T99/7503#
C+*+./*/.A*5"#W=<)67587#."=#T9(-705J#T99/7503#W=<R"?95"#,5+#."=B#C*3()=,1BJ#T99/7503#`3*"=<#
o1.+7+(.87J#T99/7503#`3*"=<#C*"()?,67J#T25.*"2A#I7;*62-767#>50+56<G.67#."=#>50/,"*50"?#
W=993,"=# D34"=J# s1.50A# `67AJ# i+.*50A# C+*F<R+(/J# @F7.*"# V<F*+B# OE+RF9PJ# @F7.*"#
W=<2+*+(.G(16B#C+9577"(."?7.67#0+5#o1.+7+(.87/j50"=<17503#C*3,*+<<+!C*"()?,67J!@-7/(/#
f21*G(25(/B# .67# >50+56<G.67# C*"()?,67# 0+5# o1.+7+(.87N/(.*587# ^CG.*+_J# @3(<"B# :6*-B#
C"9F<"=B# 0+5# E-+J# YIsDIt# /! T25.*"2A# +99/91,,?/B# (."=B# 2*3()=,1B# H-"=J# ouvw4*+(/J#
j50",F7151B# j=*G75"# !3U"J# j<G4+# >50/,3*67# ,5+# .+# >50+58<+.+# C*"()?,67# 0+5!o1.+7+(.87J#
j<G4+#K"<5087#,5+#./7#f21*G(25(/#.67#>50+56<G.67#C*"()?,67#0+5#o1.+7+(.87#^s1((+9"7-0/_J#
j<")=9")5950A# 0+5# Y1(R5+0A# @"573./.+# T99G4+B# ^jY@T_J# C*6."R"=9-+# ,5+# .+# >50+58<+.+# .67#
@*+."=<F767J# W?99","B# T76<F767# I),+787J# W6<+.1-"# f2"(.A*5U/B# >51<)=95087J# `3*"=<#
o1.+7+(.87# @*A./BJ# wxy# z{# |}~~��J# w�w�vuJ# ��~���# ���y�! /!@"573./.+# 34567!KF67# I;A7+B$!
4898:;<0=9! &"'! ,>?$! ��w����J# ���}���J# 0+;8B# 0+5# "# W=7A,"*"B# ."=# C"9-./# 0+5# ."# W=<R"?95"#
\7.+U/B#o1.+7+(.87#."=#>A<"=#I;/7+-67#6B#2+*+./*/.FBS!
!
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T0.3B#+23#./7#(=<R"9A#."=#(./7#+7+,78*5(/#."=#X/.A<+."B#./B#*+.(5(.50AB#R-+BJ#."#>-0.="#
09A;/01# +23! .5B# +7+0*5.50FB# +*:FB# 7+# (=<RG915# 171*,G# (./# 451*1?7/(/# 45+)3*67#
1,09/<+.5087#2*GU167S#C+*G#./#;1(<50A#+7+,78*5(/#./B#+U5"25(.-+B#."=#+23#1;750"?B#0+5#
451;71-B#)"*1-B@$!A; ΔEIA?; R@F DACμCAP FC A;FEY@H Cπ9 AKF C8LB AK= JπC8VB= A;? 9AH ;H 
ICAC<8CMQ= A;? IC:JπA;?F QFC! μQ8;= AOF @πHUQD@OFJ# 414"<F7"=# 3.5# 0+.+,*G)15#
21*5(.+.50G#<37"#RG(15# ./B#<+*.=*-+B# ."=# -45"=# ."=# ;?<+."B# 0+5# "5# "*,+78(15B/<F9/# ."=#
>50.?"=#417#4*"=7#(1#39/#./7#199/750A#1250*G.15+S#�(.3("#/#21-*+#."=# -45"=#."=#>50.?"=#
(:1.50G# <1# ."# F,09/<+# <-("=B# (./7# T99G4+# R+;+-715# 0+5# 1<29"=.-X1.+5$! 178! (=75(.G# ./7#
29/*F(.1*/#+2".?26(/#.67#2"5".5087#.G(167#./B#*+.(5(.50AB#R-+B#(./7#T99G4+S#!

!"#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#12+7+9+<RG715#3.5!2+*G#.+#;1.50G#
RA<+.+!+23# ./7#C"95.1-+! (:1.50G# <1! ./7# +7+,78*5(/J# 0+.+,*+)A# 0+5# +7.5<1.825(/# .67#
1,09/<G.67#<-("=BJ# !/#(=,0*5.50A#."=B#125(032/(/#(1#1=*62+�03#12-214"J#+2"41507?15#3.5#
."#(."-:/<+#./B!0+.+,*+)AB#417# F:15#01*4/;1-#0+5#"5# 0+.+,,19-1B#2+*+<F7"=7#(1# :+</9G#
12-214+# (1# (:F(/# <1# ./7# =2G*:"=(+# 0+.G(.+(/S# .89I@HACH! <HC QFC @ER;= CMCF;J= 
@<I:KμCAHI9AKAC=, A; ;π;E; @FN MCHF;μ@FHIP DA;L;π;H@E D?<I@I8HμQF@= ;μPR@= 
π:KU?Dμ;J, ICAC:B<@H FC π:BAA@H AKF I;HFOFEC DA; DJF;:9 AK=S# I23415U/# +2".19"?7# /#
14*+-6(/# U17")"R5087# 0+5# +0*+-67# 541"9",587# (."# 109",503# (8<+J# 0+;8B# 0+5! /!
(.":"2"-/(/#29/;=(<5+087#"<G467J#326B#.+#G."<+#YjI!@i"!!

v�#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B!.191-#(1#+7+<"7A#./B#1<2F46(/B#+23#
.5B#+*<3451B#+*:FB#.67#*=;<-(167#./B#@fI#d%�M&A&'#@$!!8(.1#7+#45+()+95(.1-#/#"=(5+(.50A#
2*3(R+(/# (./! 450+5"(?7/# ,5+# 39+# .+# ;?<+.+J# 0+;8B! 0+5# ."=# KS# @&BCA&'#@J# 8(.1# 7+#
451*1=7G.+5#+2".191(<+.50G# #."#*+.(5(.503#0-7/.*"#.3("#(."#(.G45"#./B#45+.+:;1-(+B#+23#
./7# T5(+,,19-+# 2*"0+.+*0.50AB# 1UF.+(/B# 3("# 0+5# (."# (.G45"# ./B# +=.12G,,19./B#
+(.=7"<50AB# 2*"+7G0*5(/B"! T0.3B# +23# ./7# 2*"(2G;15+# ."=# >50.?"=# 7+# 0+.+,*Gh15#
21*5((3.1*+#21*5(.+.50G#0+5#7+#+7+41-U15#.+#2"5".50G#."=B#:+*+0./*5(.50GJ#1-7+5#2*3;=<"#
7+#(=74*G<15#0+.G#."#1)50.3#(1#39+#.+#(.G45+#+7.5<1.825(/B#."=#1,09A<+."B#<-("=BS#>17#
F:15#3<6B#."7#(.3:"#7+#=2"0+.+(.A(15#./7#C"95.1-+!(./7#=2":*F6(A!./B#7+!0+.+RG915!0G;1#
4=7+.A# 2*"(2G;15+! ,5+# ./7# "*;A# 0+5# +2".191(<+.50A# 1)+*<",A# .67! 2*3()+.67!
7"<";1.5087# *=;<-(167! 0+5! ./# 45G4"(A! ."=B# 17.3B# .67# 1=G96.67# 0+5# (.":"2"5"?<1767#
"<G467J# 0+;8B# 0+5# 7+# 17.+.50"2"5A(15# ./7# 2*"(2G;15+# +7.5<1.825(/B# 0+5# 4-6U/B# .67#
1,09/<G.67# <-("=B! :6*-B# 1U+5*F(15B"!!+# 017G# (./7# +7.5<1.825(/# .67# 1,09/<G.67# <-("=B!
45+R*87"=7# ./7# 0"576750A# (=7":AJ! .*")"4"."?7# .5B# 0"576750FB# +7.5;F(15B!0+5# 2"987"=7#
./7#(=XA./(/#(:1.50G#<1#./7#"<+9A#0+5#"=(5+(.50A#F7.+U/#./B#45+)"*1.503./.+B#(."#R-"#./B#
:8*+B"!!

                                                           
@!]5+#./7#29F"7#2*3()+./#0+5#10.17A#:*A(/#.67#(."5:1-67#."=#>50.?"=J#R9S#\0;1(/#./B#u���#,5+#./7#
T99G4+# ^2F<2."B# 0?09"B# 125.A*/(/B_^$%&M_J# 2+*S# �&/�cJ# �b# 0+5# c$S! ]5+# 2+9+53.1*1B# +7+)"*FBJ# R9S#
DDD":2:9"=:E!!!!

http://www.rvrn.org/
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!

"". (FP:?DK DA;HL@EOF AOF ICAC<8CMNF Cπ9 A; ΔEIA?; !
 

W./7#2+*"?(+# 173./.+#+7+9?"7.+5# .+#,1750G#:+*+0./*5(.50G#.67#21*5(.+.5087# .+#"2"-+#
0+.+,*G)/0+7# 0+.G# ."# $%&'# ^I_S# W./# (=7F:15+# +0"9"=;1-# 15450A# +7G9=(/# +7G#
(.":"2"5"?<17/#"<G4+J#4/9+4A#2*"()?,67#0+5#<1.+7+(.87# ^E_J#+.3<67#YjI!@i! ^]_#0+5#
+7.5(/<5.5087#125;F(167#^>_S#[26B#0+5#(.5B#2*"/,"?<171B#10;F(15BJ#15450A#+7+)"*G#,-71.+5#
(.+#21*5(.+.50G#(.+#"2"-+#1<29F0"7.+5#F7(."9"5#^T_S#!

(. )@FHIP LC8CIAK8HDAHIP!!

@+.G# ./7# 21*-"4"# i+7"=+*-"=# r! >101<R*-"=# $%&'J# ."# >-0.="# @+.+,*+)AB# C1*5(.+.5087#
D+.(5(.50AB#E-+B#0+.F,*+h1J#<F(6#(=717.1?U167#<1#.+#;?<+.+J#L&!21*5(.+.50G#*+.(5(.50AB#
R-+B!<1#21*5((3.1*+#+23#&%%#;?<+.+C$!10#.67#"2"-67F!(.+##$!π@8HDACAHIP!(.":"2"5A;/0+7#!

μ@ACFPDA@=%8H@=! B 2*3()=,1B! 93,6# 1;750AB#
2*"F91=(/B# A# :*8<+."B$! (.+# &"! (.":"2"5A;/0+7#
X&($'(! PA;μC! ^1U# +=.87# (1# -! 21*5(.+.50G! .+#
;?<+.+#A.+7#+99"4+2"-#"5#"2"-"5#(.":"2"5A;/0+7!
93,6# (1U"=+950"?# 2*"(+7+."95(<"?# 0+5# 93,6#
1;750AB# 2*"F91=(/B# A# :*8<+."B1! 0+5# (1# &!
CFAHDKμHAHIP π@8HDACAHIP! R1R/98;/0+7# 51*3B!
:8*"B! 0+5# (?<R"9+# ^$# 0+.G# ."=# <7/<1-"=#
j9"0+=.8<+."B# (./7# I;A7+# 0+5# &# 0+.G# ."=#
TR*+�0"?#710*".+)1-"=#(./#YG*5(+_"!!

j# 0?*5"B# 3,0"B# .67# 0+.+,*+)87J# 6B# 2*"B# .5B#
125;F(15B# 0+.G# 2*"()?,67# 0+5# <1.+7+(.87J##
2*"F*:1.+5#+23# ./7# "*,G76(/#G,HIJKJ!0+5# ."=B#
]5+.*"?B# ."=# @3(<"=! 2"=# 2*"()F*"=7# 5+.*"/
0"576750FB#=2/*1(-1BS#j5#21*5((3.1*1B#0+.+,*+)FB#
"<")"R5087# 0+5# .*+7()"R5087! 125;F(167#
2*"F*:"7.+5! +23# ./7# "*,G76(/# +=L=M:! N=M<O! /!

@"573./.+#34567!KF67#I;A7+BS!!

)@O<8CMHIB RHCDπ;8P:!!#&!π@8HDACAHIP!F9+R+7#:8*+#DAKF (UBFC, I?8EO= D@ π@8H;LQ= A;? 
IQFA8;?!326B#"#p,5"B#C+7.191A<"7+BJ#/!I..50AJ#/#29+.1-+#I<1*50ABJ#."#C14-"#."=#p*16B#

                                                           
5 W/<15871.+5# 3.5# ."# >-0.="# 0+.+,*G)15# 21*5(.+.50G# *+.(5(.50AB# R-+B# RG(15# ./B# <+*.=*-+B# ."=#
;?<+."BS#W1#0G2"5+#21*5(.+.50G#1<29F0"7.+5#21*5((3.1*+#;?<+.+#.+#"2"-+#417#1-7+5#2G7.+#4=7+.37#
7+# 0+.+<1.*/;"?7# <1# +0*-R15+S# T25(/<+-71.+5# 12-(/B# 3.5# 0G2"5+# 21*5(.+.50G# "<")"R50AB# R-+B#
(.*F)"7.+5# 0+.G# X1=,+*587#0+5#2+*39"#2"=# ;16*1-.+5# 0+5# =2"9",-X1.+5# 0+.G# ./7#0+.+<F.*/(/#6B#
F7+#21*5(.+.503J#.+#;?<+.+#1-7+5#$#G."<+S#!
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0+5#G991B#21*5":FB#,?*6#+23#./7#j<37"5+S#j5#125;F(15B#93,6#(1U"=+950"?#2*"(+7+."95(<"?#
A# .+=.3./.+B# )?9"=# F9+R+7# :8*+# (."# W?7.+,<+# 0+5# (.5B# 21*5":FB# 29/(-"7# ."=# 0F7.*"=J#
326B#."#C+,0*G.5J# #"#@1*+<1503BJ#"#E".+7503B#0+5# ."#]0GX5S# #p991B!)!ICAC<8PMKICF DA; 
F;μ9 (AAHIB=! 2F*+7# ."=# >A<"=# I;/7+-67S# T2-(/BJ# 0+.+,*G)/0+7# *)! 21*5(.+.50G# (./7#
.PA8C$!&!21*5(.+.50G#(./#3@DDC:;FEIK$!*!21*5(.+.503#(."#2+XG*5#[CFO:PRC=!V91-+BJ#*!
(."7#7"<3#,8CI:@E;?!0+5#*!(."#7"<3#*@UJμF;?!@*A./BJ#178#0+.+,*+)FB#=2G*:"=7#12-(/B#
(./7##98HFU;J#(."##H:IE=J#(./#XP8HDC!0+5#(./7!&8@DAHPRC"!!

V# 2915"73./.+# .67# 21*5(.+.5087! F9+R1# :8*+# (1# RKμ9DH;?= LN8;?=! 0+5# 6 π@8HDACAHIP!
F9+R+7# :8*+# @FA9= μQDOF μCYHIB= μ@ACM;8P= ICH ACVE$! ! 178# ,5+# 2*8./# )"*G#
0+.+,*G)/0+7# # 125;F(15B# D@ LN8;?= HRHCEA@8K= U8KDI@?AHIB= ICH D?μT;:HIB= CVEC="!
T2-(/BJ# 0+.+,*G)/0+7# 2 π@8HDACAHIP! D@ DL;:@EC"! $! 21*5(.+.50G! (=7FR/(+7# D@ LN8;?= 
I8PAKDK=F!d#21*5(.+.50G#2"=#F9+R+7#:8*+#17.3B#."=#@F7.*"=#@*G./(/B#./B#I<=,4+9FX+BJ#
P10# .67# "2"-67# .+# $# (=74F"7.+5# <1# "<")"R50FB# 125;F(15B1$! $# 2"=# (=7FR/(+7# (."# I"!"!
j<"7"-+B!0+5#&#(1!I"!"!./B!CG.*+B"!!

^C8CIAK8HDAHIP AOF @πHUQD@OFm# W./7! 2915"73./.+# .67# 21*5(.+.5087! 2*"09A;/0+7!
DOμCAHIQ= T:PT@=!(.+# ;?<+.+# ^#+!21*5(.+.50G_S# TU# +=.87J# 0+.+,*G)/0+7# $!π@8HDACAHIP!
(.+# "2"-+# .+# ;?<+.+# =2F(./(+7# TC8HQ= DOμCAHIQ= T:PT@=J# "5# "2"-1B# (=74=G(./0+7# <1#
+2159FBJ# 1U?R*5(/J# );"*G# UF7/B# 21*5"=(-+B# 0+5# 09"2FBS! W1# *$! 21*5(.+.50G# .+# ;?<+.+#
=2F(./(+7# Cπ:Q= DOμCAHIQ= T:PT@=J# 178# (1# ")! π@8HDACAHIP! "5# +29FB# (6<+.50FB# R9GR1B#
D?FR?PDAKICF μ@ @VJT8HDK, Cπ@H:Q=, I:;πB ICH RHCAP8CVK ;HIHCIB= @H8BFK="! !I03<+J#
0+.+,*G)/0+7# 3 π@8HDACAHIP @μπ8KDμ;J! ^$# (1# "50-+# 0+5# &# (."# 0+.G(./<+# ."=# ;?<+."B_S#
@+.+,*G)/0+7#12-(/B#"#!π@8HDACAHIP :@IAHIB= TEC=! ^1U?R*5(/J#+2159FB_$!10#.67#"2"-67#$#
(=74=+(<F7+#<1#45+.G*+U/#"505+0AB#15*A7/B#0+5#&#<1#);"*G#UF7/B#21*5"=(-+BS#$#21*5(.+.50G!
1U?R*5(/B#F9+R+7#:8*+#<F(6#>5+450.?"=S#&,!21*5(.+.50G#F9+R+7#:8*+#AH= T8CRHFQ=!N8@=!B 
ICAP AK RHP8I@HC AK= FJLAC=J# 178# "&! π@8HDACAHIP! F9+R+7# :8*+# ICAP AK RHP8I@HC AK= 
KμQ8C=!^(.+#=239"52+!21*5(.+.50G#417#F:15#0+.+,*+)1-#8*+#(=<RG7."B_"!!

#EFKA8;: W./7#2915"h/)-+#.67#21*5(.+.5087#.+#;?<+.+!+7+)F*"=7#6B#93,"#./B#12-;1(/B#."#
,1,"73B#3.5!A.+7#+99"4+2"-J#0+5#3.5#(.":"2"5A;/0+7#93,6#./B#C::;RCπ9AKAP=!."=B#AN0+5#
0G2"5"=# G99"=# (=7+)"?B# :+*+0./*5(.50"?# 326B# ."# L8NμC, K @UF;AHIB π8;Q:@?DK B K 
U8KDI@EC! P$�# ;?<+.+! A.+7! <"=("=9<+750AB# ;*/(01-+BJ# &$# :*5(.5+7"-# "*;34"U"5J# $#
0+;"950"-J#178#(1#dc!21*5(.+.50G#417#4/98;/01#;*/(01-+1"!!

/<I:BμCAC μ@HIA;J IHFBA8;?: W1# *&! 0+.+,1,*+<<F7+# 21*5(.+.50GJ! .+# ;?<+.+#
(.":"2"5A;/0+7#93,6#*+.(5(<"?#A#2*"0+.+9Ah167!(1#(=74=+(<3#0+5#<1#G99+#0-7/.*+S#!+#
21*5(.+.50G# <150.87# 057A.*67# 2"=# 0+.+,*G)/0+7# +23# ."# >-0.="# +)"*"?7F! !"#$%&12
125;F(15B#2*"1*:3<171B#Cπ9 QFDA;:;?=  "5#"2"-1B!(.":"2"-/(+7#6B#12-#."#291-(."!CHA;JFA@= 
PD?:; C::P ICH F9μHμC RHCμQF;FA@= C::;RCπ;J=S#W1#*!21*5(.+.503#1U#+=.87J#."#;?<+#A.+7#
C::;RCπ9= ICH (μ@(J# ,1,"73B# 2"=# 21*5A9;1# (1# ,78(/# ."=# ;?./# 0+.G# ./# 45G*015+# ."=#
(=<RG7."B#^R9S#0+.6.F*6!173./.+#(:1.50G#<1#21*5(.+.50G#(.+#"2"-+#1<29F0"7.+5#F7(."9"5_S##
'()$("%&J#(.5B#21*5((3.1*1B#21*52.8(15B#<150."?#057A.*"=#(.5B#"2"-1B#"#UJAK= BACF π;:EAK=$!
+99"4+2"-# (.":"2"5A;/0+7# :9<O RHCM;8@AHI;J L8NμCA;= B D@V;?C:HI;J 
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π8;DCFCA;:HDμ;J"!*34%5J#(1#&#21*5(.+.503#"#;?./B#A.+7#"#@8<;R9AK= A;? UJμCA;=S#W1#+=.A#
./7#21*-2.6(/J#."#;?<+#=2F(./#+0*+-+#1*,+(5+0A#10<1.G991=(/J#(1#(=74=+(<3#<1#G*7/(/#
29/*6<AB$!+2159FB#0+.G#./B#X6AB#0+5#09"2A#4/<"(-67#1,,*G)67"!

3JμCACF!I23# .+# ;?<+.+# .+# "2"-+# A*;+7# (1# 12+)A# <1# .+# <F9/# ."=# >50.?"=# @+.+,*+)AB#
C1*5(.+.5087# D+.(5(.50AB# E-+B# (1# $"! 21*5(.+.50G# A.+7# PFR8@=$! (1# *$! 21*5(.+.50G# A.+7#
<?FCEI@=$!10#.67#"2"-67#"5#*-!BACF A8CF=S#j#<F("B#3*"B#/950-+B#.67#;=<G.67#1-7+5#.+#$c#
F./S# ]5+# 2*8./# )"*G# ."# >-0.="# 0+.F,*+h1# -! 21*5(.+.50G! *+.(5(.50AB! R-+B# 0+.G! ./B#
HD8CK:HAHIB= I;HF9AKAC="!!

Δ8PDA@=F!W1#$,!21*5(.+.50G!"5#4*G(.1B#.67#125;F(167#2"=#0+.+,*G)/0+7#A.+7!PFR8@=!0+5#
(1# #! 21*5(.+.50G# A.+7# <?FCEI@=S# W1# #! 21*5(.+.50G# "5# 125;F(15B# 2*"F*:"7.+5# +23# μ@HIAQ= 
;μPR@= CFR8NF ICH <?FCHINF"!W.5B# =239"521B# 21*52.8(15B# "5# 4*G(.1B# 417# A.+7# "*+."-N#
+7.59/2."-# +23# .+# ;?<+.+# ^2S:S# 21*-2.6(/# R1RA96(/B# 51*87# :8*67_S# W.5B# 21*52.8(15B#
125;F(167#+23#"<G41B#(.5B#"2"-1B#(=<<1.F:"=7#,=7+-01BJ#2*3015.+5#1-.1#,5+#G."<+#.+#"2"-+#
45+R5"?7# 29/(-"7# ."=# ;?<+."BJ# 1-.1# ,5+# "<G41B# 7F67# +7;*8267S# W./7# 2*8./# 21*-2.6(/#
1<2-2.15# "50",F715+# 2"=# 10<5(;8715# 45+<F*5(<+# (1# "50",F715+# +99"4+287# 0+;8B# 0+5! "5#
21*-"50"5# (./# ,15."75G# 32"=# ."# ;?<+# 45+./*1-# <2+*S# W./# 41?.1*/# 21*-2.6(/# 1<2-2."=7#
125;F(15B#+23#"<G41B!71+*87#(1#<F(+#<+X50AB#<1.+)"*GB#0+5#(."#(:"91-"#0+.G#./#45G*015+#
."=#45+91-<<+."BS#!

!j# <F("B# 3*"B# /950-+B# .67# 4*+(.87J# (.5B# 21*52.8(15B# 2"=# .+# ;?<+.+# A.+7# (1# ;F(/# 7+#
=2"9",-("=7#0+.G#2*"(F,,5(/J#0=<+-71.+5#(.+#$c#:*375+S#j5#4*G(.1B#1-7+5#(./#D?FA8HπAHIB 
A;?= π:@H;WKMEC `::KF@=S#@+.+,*G)"7.+5!12-(/B#"!125;F(15B#+23#μ@HIAQ=!1;7".50G!"<G41BJ#
326B#2S:S!12-;1(/#"<G4+B#<1#./#(=<<1.":A#T99A767#0+5#I9R+750AB#0+.+,6,AB#4*+(.87#(."#
0F7.*"# ./B# I;A7+B! 0+5# G991B# .! 125;F(15BJ# (.5B# "2"-1B# 25;+7"9",1-.+5# 3.5! "5# ;?.1B# 1-7+5#
C::;RCπ;ES#W1#*.!125;F(15B#+7+)F*1.+5#QFC= μ9F; UJAK="!j5#.+!125;F(15B#F,57+7#Cπ9 ;μPR@= 
AOF 2%10 CA9μOF"!!

!

2/!#CAC<8CMQ= @πHUQD@OF ICAP π8;DMJ<OF ICH μ@ACFCDANF%8HNF!

j5#125;F(15B#0+.G#2*"()?,67#0+5#<1.+7+(.87#+2".19"?7#./7#2915"73./.+#.67#21*5(.+.5087#
.+# "2"-+# 0+.+,*G)/0+7# +23# ."# >-0.="!@+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B! P#$!
π@8HDACAHIP! (.+# "2"-+# .+# ;?<+.+# (.":"2"5A;/0+7# Cπ;I:@HDAHIP :9<O @UFHIB= 
π8;Q:@?DK= B L8NμCA;=!0+5!&!π@8HDACAHIP!(.+#"2"-+#."#0-7/.*"#A.+7#<150.3J#4/9+4A#.+#
;?<+.+# (.":"2"5A;/0+7# :9<O π8;Q:@?DK= B L8NμCA;= ICH D@V;?C:HI;J 
π8;DCFCA;:HDμ;JJ#178!(.+#)!(.":"2"5A;/0+7#π@8HDD9A@8C Cπ9 QFC UJμCAC1"!C*3015.+5#,5+#
32 π@8HDACAHIP!Cπ:NF DOμCAHINF T:CTNFJ# (=74=+X3<171B#μ@ Cπ@H:Q=, @VJT8HDK, MU;8P 
VQFK= π@8H;?DEC= ICH I:;πQ=J# 178! (1! 5 π@8HDACAHIP! .+# ;?<+.+# =2F(./(+7# TC8HQ= 
DOμCAHIQ= T:PT@="!W.5B# "&!π@8HπAND@H=J# /# 12-;1(/! F,571# +23# ;μPRC CA9μOFS# W1# +*01.FB#
21*52.8(15BJ#."#<".-R"#12-;1(/B#2+*+2F<215#(."#μ;AET; R8PDK= @VA8@μHDAHINF ;μPROF!.67#
2*"/,"?<1767# 1.87S# C+*G# ./7# +2"=(-+# (.5B# 21*5((3.1*1B# 21*52.8(15B# 1<)+787#
45+0*5.5087#(."5:1-67#2"=#;+#.+?.5X+7#."=B#4*G(.1B#<1#<F9/#1U.*1<5(.5087#"<G467#A#<1#./7#
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0+.+,1,*+<<F7/# 0+.G# .+# 2*"/,"?<17+# F./# 2*+0.50A# .67# .+,<G.67! +()+91-+BJ# 0"573#
(."5:1-"#.67#125;F(167#+2".191-#/#G(0/(/#F7."7/B#R-+BJ#/#+*5;</.50A#=21*":A#.67#4*+(.87#
6B#2*"B#."#;?<+#0+5#/#*/.A#(.":"2"-/(/#."=#;?<+."B#93,6#1;750AB!2*"F91=(/#."=#;?<+."B!
AN0+5#93,6#:*8<+."BS#!

T2"<F76BJ# 178#"5#4*G(.1B# (./7#D?FA8HπAHIB A;?= π:@H;WKMEC!R@F @πHIC:;JFACH!0+.G# ./#
45G2*+U/# ."=# 1,09A<+."B# <1# 0G2"5"# .*32"# ^1-.1# */.8BJ# 1-.1# <1# ./7#21*5R"9A# ."=B# 0+5# ./7#
:*A(/# 45+0*5.5087_# ./7#^8?DB (?<B B AK!D?μμ@A;LB A;?= D@ P::K ;8<CFOμQFK ;μPRC$!
+23# ./7# 21*5,*+)A# .67!21*5(.+.5087#2*"0?2.15# 3.5#K R8PDK ;8<CFOμQFOF ;μPROF R@F 
QL@H @I:@EW@HS# T74150.50G# 2+*+.-;1.+5# +23(2+(<+# +23# ./7# 21*5,*+)A# 21*5(.+.50"?# ."#
"2"-"#(=7FR/!."7#W12.F<R*5"#$%&'S!!

O#^�_!T01-7/#./#(.5,<A#<+B#29/(-+(+7#G99"5#.F((1*5B#G7.*1B#2"=#."7#AU1*+7S#j5#25"#2"99"-#
)"*"?(+7#<+?*1B#<29"?X1BJ#0+71-B#417#1-:1#0+9=<<F7"!."#2*3(623#."=S#o"=#1-2+7#7+#2G6#
<+X-#."=BS#!"=B#1-2+#3:5#0+5#4"0-<+(+#7+#)?,6#+99G#<1#0*G./(+7#0+5#<1#.*GR/U+7#<+X-#."=BS#
Q\7+B!<"=#0*+."?(1#.+#:F*5+#0+5#F7+#G99"B#<"=#1-:1#091-(15#."#(.3<+S#o1#2A,+7#(1#F7+#0.-*5"#
2"=# 2+953.1*+! A.+7# (:"91-"# 101-# 0"7.GS# # W1# F7+# (/<1-"# .+# 0G,019+# A.+7# 9=,5(<F7+S#o"=#
1-2+7#7+#21*G(6#<F(+#+23#.+#0G,019+S#T,8#+*7A;/0+S#@G2"5"B!<1#:.?2/(1#(."#01)G95#0+5#
F21(+#<1# ."#2*3(62"#2G76#(.+#0G,019+S#o1# FR+9+7#<F(+#0+5#G*:5(+7#7+#<1#:.=2G71#39"5#
<+X-#(1#39"#<"=!."#(8<+S#@G2"5"5#)"*"?(+7#(541*",*";5FBS#[.+7#F21(+#0G.6#(=7F:5(+7#7+#
<1#096.(G71!(1#39"#."#(8<+S#`87+U+#R"A;15+#+99G#0+71-B#41#<1#G0"=,1S#o"=#)87+X+7#7+#
(0G(6S#o1#:.=2"?(+7#21*-2"=#&%#<1#&M#912.GS!\:+(+#.5B#+5(;A(15B#<"=#+23#.+#:.=2A<+.+S#
>17#UF*6#23(/#8*+#F<157+#+7+-(;/."BS#@G2"5+#(.5,<A#G*:5(+#7+#+7+0.8#.5B#+5(;A(15B#<"=S#
>1# <2"*"?(+# 7+# 0+.+9GR6# .5#8*+# A.+7J# "?.1# 7+#+7"-U6# .+#<G.5+# <"=S!T01-7/# ./7#8*+#<1#
29/(-+(1#F7+#/95056<F7"B#0?*5"B#<1#F7+#(0=9-S#o1#*8./(1#.5#F,571#0+5#<"=#1-21#7+#0+9F(6#./7#
+(.=7"<-+S# T,8# 4"0-<+(+# 7+# (/06;8# 0+5# 7+# R,6# +23# .+# 0G,019+# +99G# F21(+S# W/08;/0+#
U+7G# 0+5# 0+.G)1*+# 7+# R,6# +99G# 2"7"?(+# 2"9?S# >1# <2"*"?(+# 7+# R*6# ."# 057/.3# <"=J# ."#
2"*.")395#<"=# # ^<F(+#1-:+#'L#1=*8J#<1*50FB#)6.",*+)-1B#0+5#+*5;<"?B#./91)8767_#0+5#./7#
0G*.+#+(?9"=#<"=S#>F0+#912.G#+*,3.1*+#A*;1#F7+#21*52"9503S#j5#+(.=7"<50"-#<1#1-4+7#0+5#
154"2"-/(+7#+(;17")3*"S#oF(+#(."#+(;17")3*"#952";?</(+#U+7GS#[.+7#(=7A9;+#0+5#2G95#
A<"=7#(1#46<G.5"#(."#K"("0"<1-"#."=#T=+,,195(<"?%"!

3JμCAC0! !+! ;?<+.+! .67# 21*5(.+.5087#
2"=# 0+.+,*G)/0+7# 0+.G# ."# $%&'!
2*"F*:"7.+7# +23# ./7# (HUH;πEC! ^$_J# ./7#
(bAB!^$_J#./7#(:TCFEC!P#1$!."#(M<CFHDAPF!
P#B1$! ./7# )IPFC! ^&_J# ./# );?HFQC P-1$! ./7#
/8?U8CEC! P&1$! ."# "8PF! P#1$! ."# #Cμ@8;JF!
^$_J# ."#[πC<I:CFAQ=! PB1J# ./#1H<K8EC P-1$!
."#.CIHDAPF P-_J# ./# *;?PFAC ^&_# 0+5# ."#
-;?RPF!^&_S# #T2-(/BJ#&!;?<+#A.+7#2"9-./B#
./B#*;?μCFEC="!!

!

!
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!

!"# 7"<503# 0+;1(.8B# .67# 2+*+2G76#
;=<G.67# ^0+.G# ./7# 21*-"4"# ./B#
0+.+,*+)AB# ."=B# +23# ."# >-0.="_m# ! "#!
A.+7# CHA;JFA@= PD?:;$! *!
CFC<FO8HDμQF;= π89DM?<C=$! *-! <1!
F9μHμK PR@HC RHCμ;FB=, 1 2"9-./B# ./B#
/?8OπCbIB= `FODK=J# 178# *&! A.+7#
LO8E= F;μHμ;π;HKAHIP Q<<8CMC! A# ?π9 
ICU@DAN= CπQ:CDK="!

.@8CHAQ8O @FQ8<@H@=! (ICAC<<@:EC AOF 
π@8HDACAHINF)0! !+# ;?<+.+# "-!
π@8HDACAHINF! R@F @πHU?μ;JF FC 
π8;T;JF D@ π@8CHAQ8O @FQ8<@H@=! A# 7+#
0+.+,,1-9"=7#."7#21*5(.+.503J#1-.1#,5+.-#
)"R"?7.+5! ./7# 21*+5.F*6# (.":"2"-/(A#
."=B!+23# ."=B# -45"=B# A#G99"=B# 4*G(.1BJ#
1-.1# ,5+.-# +7/(=:"?7# ,5+# .5B# 1252.8(15B#
(."# 0+;1(.8B# ."=B"! W1# "*5(<F71B#
21*52.8(15BJ#."#;?<+#10)*GX15#4=(25(.-+#
6B#2*"B#.5B#+*:FBJ#178#(1#2 π@8HDACAHIP!
.+# ;?<+.+# +7+)F*"=7# 3.5#

Cπ;UC88JFUKICF Cπ9 AKF CDA?F;μEC"! W1# *"! π@8HπAND@H=J# .+# ;?<+.+# F:"=7# 2*"R1-# (1#
ICAC<<@:ECJ#0+5#(1!.!21*5(.+.50G#1U#+=.87#F:15#057/;1-#/#π;HFHIB RHCRHICDECS#!+#;?<+.+#*-!
21*5(.+.5087#4A96(+7#3.5#@πHU?μ;JF FC π8;T;JF D@ ICAC<<@:EC$!+99G#417#."#1-:+7#2*GU15#
0+.G#./7#:*"750A#(.5,<A#./B#0+.+,*+)ABS#!!

Δ8PDA@=0!W1###!125;F(15B#0+.G#2*"()?,67#0+5#<1.+7+(.87J#"5# ;?.1B#A.+7#PFR8@=, I?8EO= 
K:HIEC= 20%30 ICH `::KF@=S#W1#"!21*5(.+.50G!"5#4*G(.1B#BACF <?FCEI@=!<1,+9?.1*/B#/950-+B#
^21*-2"=#M%#1.87_#0+5#<1#199/750A#5;+,F715+S#!F9"BJ!(1#"!21*5(.+.50GJ#/#12-;1(/#2*"A9;1#+23#
μ@HIAB ;μPRC"!W1#F7+#21*5(.+.503#417#F:15#0+.+,*+)1-#."#)?9"#."=#4*G(./S#!

!

)/!#CAC<8CMQ= @πHUQD@OF ICAP CA9μOF X&($#"!

@+.G# ./# 45G*015+# ."=# $%&'# C?VBUKICF U@CμCAHIP! "5# 0+.+,*+)FB# "<")"R5087# 0+5#
.*+7()"R5087# 125;F(167J# 4/9+4A# 125;F(167# 93,6# ."=# (1U"=+950"?# 2*"(+7+."95(<"?# .67#
;=<G.67#AN0+5# ./B# .+=.3./.+B#)?9"=# ."=BS#V#+?U/(/# .67#0+.+,*+)87# (=<2-2.15# <1# ./7#
QFA;FK R8CDAK8H;π;EKDK μ@:NF A;? ΔHIAJ;?! (."# 214-"# +=.3# 0+5# 417# (=712G,1.+5#
+2+*+-./.+# 3.5# 0+.G# .+# 2*"/,"?<17/# F./! 417# 9G<R+7+7# :8*+! .F."5"=# 1-4"=B# 125;F(15BS#
I7.5;F.6BJ#."#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#."7-X15#3.5#326B#0+5#,5+#
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.5B# =239"521B# 0+./,"*-1B# 125;F(167J# "5# 0+.+,*+)FB# +=.FB# +2".19"?7# ./7# I;8?MB A;? 
πC<9T;?F;?J#414"<F7/B#./B#(:1.50G#21*5"*5(<F7/B#2*"B#."#2+*37#,16,*+)50AB#45+(2"*GB#
.67#o/#@=R1*7/.5087#j*,+78(167!2"=#0+.+,*G)"=7S!!

!

*/!/πHUQD@H= :9<O D@V;?C:HI;J π8;DCFCA;:HDμ;J !

I23#.+!""!π@8HDACAHIP!125;F(167#<1#"+!UJμCAC!93,6!
(1U"=+950"?!2*"(+7+."95(<"?$!"5#;?.1B#1U?R*5(+7#0+5#
2*"0G91(+7! DOμCAHIQ= T:PT@= DAC UJμCAC D@ 7!
21*5(.+.50G.S# !+# ;?<+.+# 4F:./0+7# ,*"7;"0"2A<+.+J#
R-+51B# +26;A(15B# (1! (=74=+(<3# <1# 2*GU15B# F7."7"=#
(=<R"950"?# :+*+0.A*+# "5# "2"-1B# (=75(."?7#
1U1=.195(.50A# <1.+:1-*5(/S# W1# *! 21*5(.+.503# ."# ;?<+#
:*15G(./01# 8PμμCAC DA; π89DOπ; 0+5# (1# *!
21*5(.+.503# ."# ;?<+# =2F(./# A8Hπ:9 IPAC<μC DA;F 
CDA8P<C:;"! !+# ;?<+.+# =2F(./(+7! @VJT8HDK D@ *"!
21*52.8(15BS#W1#&!21*5(.+.50GJ#/#1U?R*5(/!(=74=G(./01#
μ@ Cπ@H:Q= :@IAHI;J B DOμCAHI;J AJπ;?! 0+.G# .67#
;=<G.67J# "5# "2"-1B# (.":1?"=7# ./7# (6<+.50A# ."=B#
+01*+53./.+"! W1# *! 21*5(.+.503# /# 910.50A# Cπ@H:B μ@ 
DA9L; AKF YOB A;? UJμCA;=! 45+.=28;/01# <1# ./7#
125,*+)A# (1# ."-:"# 0+5# (=74=G(./01# 12"<F76B# μ@ 
MU;8P VQFK= HRH;IAKDEC= ICH RHCAP8CVK ;HIHCIB= 

@H8BFK=S#W1#"!21*5(.+.50GJ#/#910.50A#12-;1(/#F9+R1#:8*+#μQDO A;? RHCRHIAJ;?S#W./#<-+#1U#
+=.87# .67# 21*52.8(167J# ."# +7A950"# ;?<+# 4F:./01# 1U?R*5(/# 0+5# +2159FB# +23# πC:CH9 
D?μμCUKAB!."=S#!

3JμCAC0!!+#;?<+.+#1-7+5#(./7!(=7.*52.50A#2915"h/)-+#PFR8@=, K:HIEC= 15 –!48 @ANF"!I23#
."#(?7"9"#.67#;=<G.67#"<")"R5087#125;F(167$!".!G."<+!F:"=7#@::KFHIB HUC<QF@HC$!178!"!
;?<+.+#2*"F*:"7.+7# +23# ./7#(bAB$! *!+23# ."#.CIHDAPF!0+5! *!G."<"#+23# ./7##Jπ8;"!!+#
;?<+.+#*#!π@8HDACAHINF!F:"=7#2F(15#UJμCAC ICH P::OF!21*5(.+.5087#R-+B#DA; πC8@:U9F"!"!
;?<+.+#1-7+5#CHA;JFA@= PD?:;!0+5#*!;?<+#.191-#?π9 ICU@DAN= CπQ:CDK="!!

.@8CHAQ8O @FQ8<@H@=:!!+#;?<+.+!4 π@8HDACAHINF!+7+X/."?7!W?L;I;HFOFHIB ?π;DAB8HVK$!
178# .+# ;?<+.+# +! @πHUQD@OF! R@F @πHU?μ;JF! 7+# 2*"R"?7# (1# 21*+5.F*6# 17F*,151B# ^10# .67#
"2"-67#<37"#&#;?<+#10)*GX15#./7#50+7"2"-/(A#."=#,5+#./7#=2"(.A*5U/#17.3B#."=#(:"950"?#
21*5RG99"7."B_S#o37"#.+#UJμCAC &!π@8HDACAHINF UQ:;?F FC π8;T;JF D@ ICAC<<@:ECS#!F9"BJ#
"!π@8HDACAHIP!F:"=7!BRK ICAC<<@:U@E"!!

                                                           
6 j#+*5;<3B# .67# ;=<G.67# 2*"0?2.15# 0+.G#2*"(F,,5(/J# 414"<F7"=# 3.5# (1# 0G2"5+#21*5(.+.50G# 0+.G#
"<G4+B# +.3<67J# 417# A.+7# 2G7.+# 4=7+.37# 7+# 0+.+<1.*/;"?7# <1# +0*-R15+! .+# ;?<+.+# 0+5# 7+#
0+.+,*+)"?7# 2"5".50G# (."5:1-+# ,5Q+=.G"! T2-(/BJ# 178# 0G;1# 21*5(.+.503! "<")"R50AB# R-+B# 0+.G#
X1?,"=B#=2"9",-(./01#6B#F7+#21*5(.+.503J#0+.+<1.*A;/0+7#$#;?<+.+"!!
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Δ8PDA@=0!W1#*+!π@8HDACAHIPJ#"5#4*G(.1B!1-7+5#PFR8@=, K:HIEC= 15%35 @ANF, I?8EO= `::KF@="!
W1#*!21*5(.+.503#"#4*G(./B!A.+7#<?FCEIC!0+5#(1#"!21*5(.+.50GJ#/#"<G4+#.67#4*+(.87!A.+7#
μ@HIAB"!W1# &# 21*5(.+.503# "# 4*G(./B! F,*+h1# ./7# +2159A# 0+.G# ."=# ;?<+."B# (."7# ."-:"# ./B#
"50-+B#."=#:6*-B#7+#,-715#+7.59/2.3BS#!

/FR;DL;:HIP π@8HDACAHIP:! "! 21*5(.+.50G# "<")"R5087# 125;F(167# F9+R+7# :8*+# 17.3B# ."=#
(:"950"?# 21*5RG99"7."BS#C+*G# ."# <50*3# 41-,<+# 0+.+,*+)87# (."# (=,010*5<F7"# 214-"J# .+#
(."5:1-+# 2+*"=(5GX"=7# 1745+)F*"7# 6B# 2*"B# ./7# +7.5<1.825(/# ."=# 21*5(.+.50"?# +23# ./7#
(:"950A# 0"573./.+S! W."# π8NA; π@8HDACAHI9J# /# (6<+.50A# 0+5# 910.50A# 12-;1(/# F,571# +23#
(=<<+;/.A# ."=# ;?<+."B# 0+5# K DL;:HIB I;HF9AKAC DAB8HV@ A; UJμCJ# <1# +2".F91(<+! "#
<+;/.AB!7+# 10)*GX15# 50+7"2"-/(/!,5+# ./7# .1950A# F0R+(/# ."=# (=<RG7."BS#I7.5;F.6BJ# (./7#
21*-2.6(/#."=#R@JA@8;? π@8HDACAHI;JJ#178#+=.3#2*"1*:3.+7#+23#"<G4+#<+;/.87#/950-+B#
&L# 1.87# 0+5# 1<21*51-:1# (=<21*5)"*FB# <1# (.3:"# ."# 4/<3(5"# 1U1=.195(<3# ."=# ;?<+."BJ# "5#
102+541=.50"-J# (."=B# "2"-"=B# 2*"(F)=,1# ."# ;?<+J# R@F π8;QTKDCF D@ ICμEC π@8CHAQ8O 
@FQ8<@HCS#!"#(=,010*5<F7"#G."<"#4A96(1#3.5#X/.G#h=:"0"576750A#=2"(.A*5U/"!!

!

"/!/πHUQD@H= ICAP RH@μM?:HINF!

@+.+,*G)/0+7# 12-(/B# *-! 125;F(15B! 93,6# AC?A9AKAC= MJ:;?S# W1# # 39+# .+# 21*5(.+.50G#
(/<15871.+5#"#(.3:"B#.67#;=.87#7+#10)*G("=7#μ@ QFA;F; A89π; AKF π@8HM89FKDB A;?= <HC 
A; UJμC"! TU# +=.87J! ,! 21*5(.+.50G# +)"*"?7# D?FR?CDAHIP @VJT8HDK, Cπ@H:Q=, π89I:KDK 
DOμCAHINF T:CTNF ICH RHCAP8CVK ;HIHCIB= @H8BFK="!W1!QFC!1U#+=.87!."#;?<+#F21(1!;?<+#
C8πC<B=, DOμCAHIB= T:PTK= ICH!I:;πB="!W1#"!21*5(.+.50G#.+#;?<+.+#4F:./0+7#@VJT8HDK 
ICH Cπ@H:Q="!!

3JμCAC @πHUQD@OF ICAP RH@μM?:HINF:!!+!;?<+.+#.67!125;F(167#93,6#.+=.3./.+B#)?9"=#
1-7+5# +! A8CF= <?FCEI@=! <1# 199/750A# 5;+,F715+! 0+5# 1 A8CF= <?FCEIC! <1# 2+05(.+750A#
5;+,F715+"!!

.@8CHAQ8O @FQ8<@H@=: W1# "! 21*5(.+.50GJ# ."# ;?<+# 417# ;F915# 7+# 2*"R1-# (1# π@8CHAQ8O 
@FQ8<@H@=$!(1#&#21*5(.+.503#;F915#7+#2*"R1-#(1#0+.+,,19-+#+99G#417#."#1-:1#2*GU15#0+.G#./7#
:*"750A#(.5,<A#./B#0+.+,*+)ABJ!178#)!21*5(.+.50G#ICAC<<Q:UKICF!(./7#+(.=7"<-+#0+5#,5+#
#!21*5(.+.50G#F:15#057/;1-#/#π;HFHIB RHCRHICDEC"!!

Δ8PDA@= @πHUQD@OF ICAP RH@μM?:HINF:!j5#4*G(.1B# 1-7+5#PFR8@= P+!21*5(.+.50G_$!K:HIEC= 
"-%30 @ANF!P.!21*5(.+.50G_!0+5#PFO AOF 40 @ANF D@ 3!21*5(.+.50G!^(1#"!21*5(.+.50G!417#F:15#
4/96;1-# /# /950-+# ."=# 4*G(./_S# W1# *! 21*5(.+.503# "# 4*G(./B# A.+7# ,=7+-0+S# I23# .+# ,!
π@8HDACAHIP!(.+#"2"-+#/#5;+,F715+#.67#;=.87#1-7+5#,76(.A#A#150GX1.+5#<1#(:1.50A#+()G915+J!
"5#4*G(.1B#A.+7!(.+#.!`::KF@=J#(1#*!21*5(.+.503#A.+7#@::KFHIB= ICH C:TCFHIB= ICAC<O<B=$!
(1# *! ! 21*5(.+.503# A.+7! πCIHDACFHIB= ICAC<O<B=! 0+5! (1# *! 21*5(.+.503# "# 4*G(./B! A.+7#
71+*3B!C:TCFHIB= ICAC<O<B="!!

!
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Δ/!#CAC<8CMQ= CFAHDKμHAHINF @πHUQD@OF !

!"! >-0.="# @+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B# 0+.F,*+h1# 3 π@8HDACAHIP!
R1RA96(/B#:8*67#<1#;*/(01=.503#0+5#(=<R"9503#:+*+0.A*+S#>?"#21*5(.+.50G#+)"*"?7#(./#
T@TB:ODK A;? [FKμ@E;? A;? &:;IC?ANμCA;= DAKF (UBFC!<1#+7.5(/<5.50G#(=7;A<+.+S!!"#
.*-."#21*5(.+.503#+)"*G#(./7#125,*+)A#(."7#A;EL; A;? @T8CbI;J F@I8;ACM@E;? XP8HDC=$!
545"0./(-+B# ./B# 5(*+/95.50AB! 0"573./.+B# YG*5(+BJ# +7.5(/<5.5087$! 7+X5(.5087# 0+5#
+2159/.5087# (=7;/<G.67S# C*57# +2":6*A("=7# "5# 4*G(.1B! )6.",*+)A;/0+7# 17825"7# ."=#
."-:"=# 0+5# /!)6.",*+)-+# 4/<"(51?./01# (."# 5(."93,5"# 2"=# +7A015# (1# "*,G76(/#<1# 37"<+#
RI7F7.+:."5#o+5G74*5"5#T;7505(.FBPJ#.+#<F9/#./B#"2"-+B#)"*"?7#0"=0"?91BS!

V# 545+5.1*3./.+# +=.87# .67# 21*5(.+.5087# F,015.+5# (."# ,1,"73B# 3.5# 417# (.":"2"5"?7.+5#
(=,010*5<F7+#G."<+#2"=#+7A0"=7#(./7# 1R*+�0A#0"573./.+J#+99G#/#0"573./.+#(."#(?7"93#
./BS# �(.3("J# "# (.3:"B# .67# 125;F(167# +=.87# 1-7+5# 1=*?.1*"B# 0+5# =21*R+-715# .+# 3*5+# ./B#
1R*+�0AB# 0"573./.+BS# !+# 21*5(.+.50G# +=.G# (=75(."?7# <5+# +03<+# +23415U/# ./B# 4*G(/B#
71"7+X5(.5087#"*,+78(167#(./7#I;A7+#0+5#(./7#21*5)F*15+S#[9+#.+#6B#G76#21*5(.+.50G#
0+.+,,F9;/0+7#(./7#+(.=7"<-+S#!

!

//!#CAC<8CMQ= @πHUQD@OF μ@ AKF @μπ:;IB QFDA;:OF !

!"# >-0.="# @+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B# 0+.+,*G)15# +23# ./7# +*:A# ./B#
915."=*,-+B#."=#.+#21*5(.+.50G#(.+#"2"-+#/#+(.=7"<50A#R-+#(=74F1.+5#<1#./#*+.(5(.50A#R-+$!
32"=#4/9+4A#=2G*:"=7#(=,010*5<F7+#(."5:1-+#^1U?R*5(/J#+2159FB#0S+S_#2"=#0+.+41507?"=7#
*+.(5(.50G# 0-7/.*+# 0+.G# ./# 45G*015+# R-+567# 21*5(.+.5087# +23# F7(."9"=BS# @+.G# ."# F."B#
$%&'J#0+.+,*G)/0+7#21 π@8HDACAHIP!(.+#"2"-+#"5#4*G(.1B#A.+7#F7(."9"5#1-.1#+2"0915(.50G#
A# (1# (=74=+(<3#<1#G99"=B# ;?.1BS#I23#+=.G# .+#21*5(.+.50GJ# &d# F9+R+7#:8*+#(."# 4/<3(5"#
:8*"J# �# (1# :8*"=B#0*G./(/B# ^IS!S# 0+5#@F7.*+#@*G./(/B_J# $#(1# 1,0+.+91915<<F7"# 5456.503#
:8*"S#!

W1# 17 π@8HDACAHIP! .+# ;?<+.+# =2F(./(+7# DOμCAHIQ= T:PT@= D@ D?FR?CDμ9 μ@ Cπ@H:Q=, 
@VJT8HDK, I:;πB, @FN DAC ?π9:;HπC Q<HFCF CFAHI@Eμ@F; L:@?CDμ;J ICH Cπ@H:NFS# W.5B#
21*5((3.1*1B# +23#+=.FB# .5B# 21*52.8(15BJ# "5# F7(."9"5# 0+.F)=,+7# (1# +450+5"93,/./# G(0/(/#
R-+B#0+.G#./7#G(0/(/#.67#0+;/037.67#."=BS#C*3015.+5#,5+#+=;+-*1.1B#2*+0.50FB##"5#"2"-1B#
+2".=287"=7#0+.G#+7.5015<17503#.*32"# #./7#1U1=.195(.50A#+7.5<1.825(/#.67#;=<G.67#0+5#
./7# G71=# 93,"=# =2F*R+(/# 10# <F*"=B# .67# F7(."967# .67# "*-67# G(0/(/B# .67# 0+;/037.67#
."=BS#!

!+#21*5((3.1*+#;?<+.+# ^π@8. 20 UJμCAC D@ 17 π@8HDACAHIP_# ;16*"?7#3.5#(.":"2"5A;/0+7#
:9<O C::;RCπ9AKAC= B/ICH L8NμCA;=, U8KDI@EC=J#178#(1#1 π@8HDACAHI9!."#;?<+#;16*1-#3.5#
(.":"2"5A;/01# :9<O C::;RCπ9AKAC= ICH CFCπK8EC=S# W."# (=,010*5<F7"# 21*5(.+.503J# ."#
;?<+J#+5.87#G(=9"J#1-21#(."#>-0.="#3.5#17/<F*6(1#12541507?"7.+B#5+.*50FB#,76<+.1?(15B!."7#
+(.=7"<503#(."#IS!S#(."#"2"-"#1-:1#<1.+)1*;1-#,5+# 1U+0*-R6(/#.67#(."5:1-67#."=#,5+#./7#
0+.G(.+(/# ./B# =,1-+B# ."=# 0+5# ,5+# ./7# +7G,0/# 9Ah/B# ./B# )+*<+01=.50AB! ."=# +,6,ABS#
W?<)67+#<1#."#;?<+J#"#+(.=7"<503B#+,73/(1#21*52+50.50G#.+#(."5:1-+#+=.G#0+5#<1#./#:*A(/#
,09"<2# :.?2/(1# ."# ;?<+! (."# 01)G95# 0+5# (./7# +*5(.1*A# 6<"29G./S# !"# ;?<+# F:+(1# .5B#
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+5(;A(15B#."=#0+5#2+*F<1571#9523;=<"B#,5+#21*-2"=#<5(A#8*+S!Y3,6#./B#45G*015+B#0*G./(AB#
."=#,5+#./7#1U+0*-R6(/#.67#(."5:1-67#."=J#417#0+.F(./#4=7+.3#7+#125R5R+(.1-#(."#.191=.+-"#
@!TY#./B#/<F*+B#0+5#7+#<1.+R1-#(."7#.32"#45+<"7AB#."=#<1#+2".F91(<+#7+#</#9GR15# ./7#
+,6,A#."=#2+*G#./7#123<17/#/<F*+S#`+-71.+5J#12"<F76BJ#3.5#178#/#+7+2/*-+#417#+2".F91(1#
."# R+(503# 93,"# (.":"2"-/(/B# ."=# ;?<+."BJ# /# .10</*56<F7/# 12-09/(A# ./BJ# 3:5# <37"# 417#
+2F.*1h1#."7#4*G(./J#+99G#<G99"7#2=*"43./(1#./7#G(0/(/#(6<+.50AB#R-+BS#!

V# 12-4*+(/# DA@8@;A?πHINF CFAH:BW@OF! (./# 45+:1-*5(/# ./B# +(.=7"<50AB# 1U"=(-+B#
+7.+7+09G.+5# (1# F7+# 21*5(.+.503J# (."# "2"-"# ."# ;?<+# (.":"2"5A;/01# :9<O @UFHIB= 
π8;Q:@?DK=, L8NμCA;= ICH MJ:;?S##o-+#,=7+-0+#+23#./#D"=G7.+#1-21#3.5J#0+.G#./#45G*015+#
19F,:"=J# XA./(1# +23# ."=B# d# +(.=7"<50"?B# 7+# ./B# +21=;?7"=7# ."# 93,"# 1=,1750GJ# F7+B# 1U#
+=.87#./7#1U?R*5(1#0+5#./7#0+./,3*/(1##O,5+#2"*71-+#0+5#1,09A<+.+PS#!"#;?<+#+7.F0*"=(1#
+=.FB# .5B# 0+./,"*-1B# 0+5# =217;?<5(1# (."=B# +(.=7"<50"?B# ./7# =2":*F6(A# ."=B# 7+# ./7#
2*"(.+.1?("=7S#W1#+2G7./(/J#4?"!10#.67#+(.=7"<5087#./7#:.?2/(+7S#W./#(=7F:15+#."#;?<+#
"4/,A;/01# (."# I"!"J# +)"?# ./B# 1-:1# +)+5*1;1-# ."# 057/.3J# 32"=# 0+5# 0*+.A;/01J# 2*57# ./B#
+2"4";"?7#"5#0+./,"*-1B#./B#+7.-(.+(/BJ#12-;1(/B#0+.G#./B#+*:AB#0+5#(=0")+7.-+BS#]-71.+5J#
12"<F76BJ# +7.59/2.3#3.5# 3.+7# ."# ;?<+#2*"(2G;/(1# 7+#0+9951*,A(15# F7+#09-<+#+<"5R+-"=#
(1R+(<"?J# =21*-(:=(+7# "5# (.1*1".=250FB# +7.59Ah15B# # .67# +(.=7"<5087#<1# +2".F91(<+# 7+#
2F(15#;?<+#(6<+.5087#R9+R87J#1U?R*5(/B#0+5#7+#0+./,"*/;1-##/#-45+#6B#;?./BS#!

]5+# 2*8./# )"*GJ# ."# >-0.="# @+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B# 0+.F,*+h1# "!
π@8HDACAHIP! (.+# "2"-+# .+# ;?<+.+# (.":"2"5A;/0+7# +23# F7(."9"=B# :9<O D@V;?C:HI;J 
π8;DCFCA;:HDμ;JS# W./# <-+# 21*-2.6(/J# ."# ;?<+# F,571# ,5+# <1,G9"# :*"7503# # 45G(./<+#
+7.501-<17"#F7."7/B#910.50AB#R-+B#0+5#1U?R*5(/B#+23#."=B#(=,0*+."?<17"=B#."=#(1##QFA8; 
#8PAKDK= %πKI9OF $8EAOF ^O8NFJ# <1# ./7# ?π;IEFKDK ICH AK D?FR8;μB AOF 
CDA?F;μHINFS# C*F215# 7+# 9/);1-# =23h/# 3.5# (./7# 21*-2.6(/# +=.AJ# ."# ;?<+# +5(;G71.+5#
545+5.F*6B# 1=G96."#0+5#+7A<2"*"#7+#2*"(.+.1?(15# ."7# 1+=.3#."=#,5+#4?"#93,"=Bm# -"#$%&12
)"RG.+5#3.5#+7#+7.54*G(15J#;+#1<29+01-#(1#1215(345"#."#"2"-"#;+#F:15#12-2.6(/#(."#0+;1(.8B#
."=#0+5#6()$("%&J#/#+239=./#+*5;</.50A#4?7+</#.67#4*+(.87#(1#(=74=+(<3#<1#.5B#(=7;A01B#
1,0915(<"?# 4/<5"=*,"?7# <5+# +()=0.50A# 0+.G(.+(/# 45+R-6(/BJ# ./7# "2"-+# ."# ;?<+#
2*"(2+;1-#7+#</7#12541578(15S#!

W."#F.1*"#21*5(.+.503#*+.(5(.50AB#R-+B#+23#F7(."9"=B#0+.G#+.3<67#93,6#."=#(1U"=+950"?#
."=B#2*"(+7+."95(<"?J#.+#;?<+.+J#F7+#"<3)=9"#X1=,G*5J#+7.F4*+(+7#(1#"<")"R50G#(:395+#
+(.=7"<5087S#W?<)67+#<1# ./#<+*.=*-+#.67#;=<G.67J#+0"9"?;/(1# F7+# r!0=*-6B# r!910.503#
1215(345"J#0+.G#."#"2"-"#.F((1*5B#+(.=7"<50"-#XA./(+7#7+#19F,U"=7#.5B#.(G7.1B#.67#;=<G.67#
(1# 125;1.503# .37"J! 178# F7+B# 1U# # +=.87# 2*"(2G;/(1# 7+# ."=B# O41-U15P# 26B# ;+# A.+7# /#
O2*+,<+.50AP#R-+J#25G7"7.+B#."#F7+#10#.67#;=<G.67#+23#."#F7+#:F*5#0+5#R0"9987.+B%!."7#
R5+-6B!(."7#."-:"S#!

T0.3B#.67#6B#G76#21*5(.+.5087J#(.+#21*5(.+.50G#(.+#"2"-+#1<29F0"7.+5#F7(."9"5#0=*5+*:1-#
/# 1UAB# 15037+m# ?πBI;;H LO8NF A8EAOF LO8NF, CF@VC8ABAO= ICU@DANA;= RHCμ;FB=, 
@IAEU@FACH D@ TECH@= D?μπ@8HM;8Q= @I μQ8;?= ;8HDμQFOF CDA?F;μHINF ICH CVHOμCAHINF 
P::OF DOμPAOF CDMC:@EC=S#`+-71.+5#3.5#(.":"2"5"?7.+5#93,6#(.1*1".=25087#+7.59Ah167J#
(.*1R98(167# 0+5# 01787# ./B# <1.+7+(.1=.50AB# 2"95.50AB# 0+5# 93,6# ./B# 545+-.1*/B#
1=+96.3./.GB# ."=BJ# 414"<F7"=# 3.5# (=:7G# .+# 21*5(.+.50G# 9+<RG7"=7# :8*+# :6*-B# ./B#
2+*"=(-+#<+*.?*67#A#(1#:8*"=B#0*G./(/BS##!
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I23# ./7# 21*5,*+)A# .67# 21*5(.+.5087# +23# .+# ;?<+.+# 2*"0?2.15# /! (2"=4+53./.+! ./B#
2+*F<R+(/B# +23# ."=B# C?A9πA@= μP8A?8@="!V# 2+*"=(-+# ! 0+5# /# 15*/750A# 2+*F<R+(/# .67#
+=."2.87# <+*.?*67# # 4?7+7.+5# 7+# 4*G("=7# +2".*12.50G# ,5+# ."=B# 4*G(.1B# 0+5#
2*"(.+.1=.50G#,5+#."#;?<+"!C*F215#1UG99"=!7+#(/<156;1-#3.5#/#45+:1-*5(/#."=#+2"4150.50"?#
=950"?#21*5(.+.5087#+(.=7"<50AB#R-+B#(=7+7.G#<1,G91B#2*"09A(15B#(1#451;7FB#12-214"S##!

j5# F07"<1B# +=.FB# 17F*,151BJ# 2+*39"# 2"=# 0+.+450GX"7.+5# +23# ./7# TYSIWSJ# 417# 1091-2"=7#
4=(.=:8B# <1# ."# 2F*+(<+# ."=# :*37"=S# V# T25.*"2A# 0+.G# ."=# D+.(5(<"?# 0+5# ./B#
o5(+99"4"U-+B# ."=# W=<R"=9-"=# ./B# T=*82/B# ^>+,K1! +7+)F*15# (./7# F0;1(A# ./B# ,5+# ./7#
T99G4+# 3.5# ."# $%&dJ# =2"R9A;/0+7# &%b# 0+.+,,19-1B# ,5+# *+.(5(.50FB# 2*GU15B# 2"=#
45+2*G:;/0+7#+23#+(.=7"<50"?BS#f217;=<-X"7.+B#3.5#"#KS#dbdLN$%&&J#326B#.*"2"2"5A;/01#
+23# ."#73<"#'$'bN$%&'J# -4*=(1#<5+#=2/*1(-+#+=;+-*1.67#(=<RG7.67# 17.3B# ./B#T99/750AB#
I(.=7"<-+B#,5+#./#451*1?7/(/#.67#21*52.8(167#0+.G:*/(/B#1U"=(-+B#+23#./7#+(.=7"<-+J#/#
>+,K! (=(.A715# ./# 4/<5"=*,-+! <5+B! 29A*6B# +71UG*././B# =2/*1(-+BJ# /# "2"-+# 417# ;+# 1-7+5#
<F*"B#./B#+(.=7"<-+BS"!!

!"#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#."7-X15#AKF HRHCEA@8K DKμCDEC π;? 
Cπ;IAP A; DA;HL@E; A;? 8CADHDAHI;J IHFBA8;?! (."# 29+-(5"# ."=# (?7;1."=# X/.A<+."B# ./B#
+(.=7"<50AB#R-+BS#T0.3B#+23#./7#/;50A#+2+U-+#./7#"2"-+#2*F215#7+#10)*GX15#1<2*G0.6B#/#
C"95.1-+J# 414"<F7"=# 3.5# "5# F7(."9"5# +2".19"?7# 102*"(82"=B# ."=# 0*G."=B# 0+5# 1-7+5#
=21?;=7"5# ,5+# ./7# +()G915+# 3(67# R*-(0"7.+5# (./7# 199/750A# 1250*G.15+J# /# 45G4"(/#
2*+0.5087# *+.(5(.50"?# 21*51:"<F7"=# 175(:?15# ."# ;1(<503# *+.(5(<3# 0+5# 4=(0"91?15# ./7#
+2".191(<+.50A#+7.5<1.825(A#."="!!

V#+7":A#0+5#/#+.5<6*/(-+#.F."567#2*+0.5087#2=*"4"."?7#FQ@= I;HFOFHIQ= @FAPD@H=J#178#
2+*G99/9+# @V;HI@HNF;?F QFC μ@<P:; μQ8;= AK= @::KFHIB= I;HFOFEC= μ@ AK 8CADHDAHIB 
TEC ICH ICA’ @πQIACDK μ@ A;F @VA8@μHDμ9S#o1# G99+# 93,5+J# 3.+7# "# ;1(<503B# *+.(5(<3B# "#
"2"-"B#104/9871.+5#<1#./#<"*)A#R-+B#417#0+.+450GX1.+5#1<2*G0.6B#0+5#417#+7.5<1.62-X1.+5#
<1# ./# 9Ah/# R*+:=2*3;1(<67# 0+5# <+0*"2*3;1(<67# <F.*67J# ."# <A7=<+# 2"=# 9+<RG715# /#
0"5767-+# 1-7+5# 3.5# /# *+.(5(.50A# R-+# (=,:6*1-.+5# /! 0+5# <G95(.+# (1# "*5(<F71B# 21*52.8(15B#
(.*1R98(167#1741-07=.+5S#!

!

!

!

!

!

!

!
                                                           
S!\0;1(/#./B#u���#,5+#./7#T99G4+#^2F<2."B#0?09"B#125.A*/(/B_#^$%&M_J#2+*S#c%/S#"!!
!
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!

""". #CAC<<@:E@= ICH CFAER8CDK AOF C8LNF!

!"#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B# 10)*GX15# ./7# 50+7"2"-/(A#."=#,5+#
.5B# 7"<";1.50FB# *=;<-(15B# 2"=# 057"?7.+5# (./7# 0+.1?;=7(/# ./B# 0+.+2"9F</(/B# .67#
1,09/<G.67# <-("=BS# j5# 7"<";1.50FB# +=.FB# *=;<-(15B# 451=0"9?7"=7# ./7# 2*3(R+(/# .67#
;=<G.67# (./7# +(.=7"<-+# 0+5# ./# 450+5"(?7/# 0+5# 1U154501?"=7# ./7# =2":*F6(/# .67#
+(.=7"<5087#0+5#.67#15(+,,195087#+*:87#7+#451*1=7"?7#./7#?2+*U/#*+.(5(.50"?#057A.*"=S#
W./7# 2*GU/J# 6(.3("J# .+# ;?<+.+# (=7+7."?7# 1<2345+J# .+# "2"-+# "5# +*<3451B# =2/*1(-1B#
0+9"?7.+5#7+#+7.5<1.62-("=7J#54-6B#3.+7#+=.G#(=74F"7.+5#<1#./7#F9915h/#102+-41=(/B#0+5#
+99/9"17/<F*6(/B#.67#+*<34567#+*:87"!

(. (FP:?DK DA;HL@EOF A;? ΔHIAJ;? !

I23# .+# L&! 21*5(.+.50GJ# AC 25 @ELCF! ICAC<<@:U@E DAKF CDA?F;μEC! ICAP A; L89F; 
ICAC<8CMB= A;?= Cπ9 A; ΔEIA?;S# C*3015.+5# ,5+# 21*5(.+.50G# (.+# "2"-+# (.":"2"5A;/0+7#
<F9/#3967#.67#+7+)1*"<F767#"<G467J#4/9+4A#2*3()=,1BJ#<1.+7G(.1BJ#G."<+#YjI!@i!0+5#
.+#<F9/#./B#5(*+/95.50AB#0"573./.+BS#V#(:1.50A#+?U/(/#(1#(:F(/#<1#.+#2*"/,"?<17+#F./#6B#
2*"B#."7#+*5;<3#.67#21*5(.+.5087#.+#"2"-+#0+.+,,F9;/0+7#(./7#+(.=7"<-+#(=74F1.+5# 17#
<F*15# <1# ./7# +?U/(/# .67# 0+.+,*+)87# 21*5(.+.5087# 93,6# (1U"=+950"?# 2*"(+7+."95(<"?#
0+5#0=*-6B#93,6#.+=.3./.+B#)?9"=#0+.G#+.3<67#<1#199/750A# 5;+,F715+S#V#+7.-4*+(/#.67#
+*:87#(.+#21*5(.+.50G#("R+*87#125;F(167#0+.G#451<)=95087#+.3<67!1-7+5#17;+**=7.50A"!
I23# .5B# 0+.+,*+)FB# ."=# >50.?"=# 2*"0?2.15# 3.5# (.+# 17# 93,6# 21*5(.+.50G# "5# +(.=7"<50"-#
2+*1-:+7# ./7# +7+,0+-+# (=74*"<A# (."# ;?<+S# T7# ."?."5BJ# 2+*+./*"?<1# 3.5# .+# ;?<+.+#
125;F(167# 93,6# (1U"=+950"?# 2*"(+7+."95(<"?# .+# "2"-+# 1-7+5# 71+*AB# /950-+BJ# 3.+7# /#
12-;1(/#21*5"*-X1.+5# (1# 1U?R*5(/# 0+5# 417# 21*59+<RG715# (6<+.50A# R9GR/J# 45(.GX"=7# 7+# ."#
0+.+,,1-9"=7#(.5B#+*:FBS!!!

!
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I7# 9GR"=<1# =23h/# ./7# +7+9",-+# .67# 21*5(.+.5087# 2"=# 0+.+,*G)/0+7# 0+5# 3(67##
0+.+,,F9;/0+7#0+.G#."#$%&'J#2+*+./*1-.+5#<5+#<50*A#+?U/(/#.67#0+.+,,19587#+23#;?<+.+#
2*3()=,1B# 0+5# <1.+7G(.1B"! T2"<F76BJ# <2"*"?<1# 7+# (=7G,"=<1# 3.5# /# +(.=7"<50A# 0+5!
450+(.50A# 451*1?7/(/# ./B# 4*G(/B# .67# 1U.*1<5(.5087# "<G467# <F(6# .67# =2";F(167# 2"=#
(=74F"7.+5# <1# ./# H*=(A# I=,A# F:15# 2*G,<+.5# (=<RG915# ;1.50G# (./7# 174=7G<6(/# .67#
;=<G.67S#o1# G99+#93,5+J# /# 4/<"(53./.+#2"=# 43;/01# (./7# +7.5<1.825(/# .67# 1,09/<G.67#
<-("=B# +23# "*,+76<F71B# "<G41B# 915."?*,/(1! 1741:"<F76B! 17;+**=7.50G# ,5+# F7+# 2"("(.3#
.67# ;=<G.67S! W1# 0G;1# 21*-2.6(/J# /# 2+*"=(-+# .67# <+*.?*67# (=75(.G# (."5:1-"#
+2")+(5(.50AB# (/<+(-+BS# W.5B# 21*52.8(15B# 2"95.87J# /# (=74*"<A# 2"=# 4?7+7.+5# 7+#
2+*G(:"=7#(."#;?<+#<37"#17;+**=7.50G#915."=*,1-J#8(.1#7+#2*"R1-#(1#0+.+,,19-+S#T5450A#
<71-+# 2*F215# 41# 7+# ,-715# (1# +(.=7"<503J# /# "2"-+J! 3.+7# ."# ;?<+! (6<+.50AB# R9GR/B# 17.3B#
:8*"=#0*G./(/B!5(:=*-(./01#3.5#1-:1#=2"(.1-#(6<+.50A#R9GR/#+23#(=7G419)3#./B#0+.G#./7#
+2"=(-+# ./BJ# *8./(1# ."# ;?<+# 1G7# A;191# 7+# 2*"R1-# (1# 0+.+,,19-+! 0+5# 417# +2"(582/(1# ."#
21*5(.+.503"! ]-71.+5# +7.59/2.3J# 12"<F76BJ# 3.5# 326B# 0G;1# <50*AB# A# <1,+9?.1*/B# 1<RF915+B#
1<2345"# 4?7+.+5# 7+# +2";+**?715# ."# ;?<+# +23# ./7# 0+.+,,19-+# ."=# 21*5(.+.50"?J# 0G;1#
F7415U/# F<2*+0./B# +99/91,,?/B# 0+5# (1R+(<"?# ./B# 7"<5<3./.+B# +23# ."=B# 2+*5(.+<F7"=B#
4?7+.+5# 7+# 174=7+<8(15# ."# ;?<+# 0+5# 7+# ."! R"/;A(15# 8(.1# 7+# 2*"R1-# (.5B# +2+5."?<171B#
17F*,151B#,5+#./#451*1?7/(/#."=#21*5(.+.50"?S#!!!

!

2/!(FAHμ@ANπHDK AK= 8CADHDAHIB= TEC= Cπ9 AH= CDA?F;μHIQ= ICH RHICDAHIQ= C8LQ=!

.8;DACDEC U?μPAOF ICH ;?DHORNF μC8AJ8OFF! !"# >-0.="# @+.+,*+)AB# C1*5(.+.5087#
D+.(5(.50AB# E-+B# F:15# 2"99G05B# 125(/<G715# 3.5# /# *+.(5(.50A# R-+# 417# <2"*1-# 7+#
+7.5<1.625(.1-# +2".191(<+.50G# :6*-B# 1,,=A(15B# ,5+# ./# 4=7+.3./.+# 0+.+,,19-+BS# j5#
45+.GU15B# 21*-# 2*"(.+(-+B# +99"4+287# ;=<G.67# ^@fI# d%�M&N$%&'_J# 4/9+4A# /# 2*3R91h/#
+7+(."9AB# ./B# +23)+(/B# 0*G./(/B# 0+5# +2F9+(/B# .67# ;=<G.67# 0+5# "=(56487# <+*.?*67#
0+;8B# 0+5# ;F(25(/# 15450"?# 0+;1(.8."B# G415+B# 2+*+<"7AB# ,5+# ."# 45G(./<+# 2"=# 1-7+5#
+7+,0+-"# ,5+# ./# 4-6U/# 0+5# 0+.+4-0/# .67# 4*+(.87J# 1-7+5! F7+# ;1.503# RA<+# 2*"B# +=.A# ./7#
0+.1?;=7(/S# !"# >-0.="# 125(/<+-715# ./7# +7+,0+53./.+# 17(6<G.6(/B# ./B# *?;<5(/B# +=.AB#
(."7#@8450+#o1.+7G(.1=(/B#0+5#@"576750AB#\7.+U/BJ#8(.1#7+#+2"0.A(15#."#7"<503#0?*"B#
2"=# ./B# +*<3X15S# T25(/<+-715! .+=.3:*"7+# ./7# +7G,0/# +_# +2":AB# +23# ./# 4-6U/# ,5+#
2+*G7"</# 1-("4"! 0+5# R_# +2+,3*1=(/B# ./B# (?99/h/B# 0+5# ./B# 45"50/.50AB# 0*G./(/B# ."=#
0+.+,,F99"7."B# <G*.=*+! ,5+# ."# 45G(./<+# 2"=# <1("9+R1-# +23# ./7# 0+.+,,19-+# F6B# ./7#
F04"(/#./B#15450AB#15(+,,1950AB#2*GU/BS#j#(.3:"B#.67#+76.F*6#2*".G(167#1-7+5#.+#;?<+.+#
7+# 17;+**?7"7.+5# 7+# 2*"R"?7# (.5B# (:1.50FB# 0+.+,,19-1B$! 0+5# 7+# </7# +7.5<1.62-X"=7#
1741:3<17/#41=.1*",17A!;=<+."2"-/(/#3.+7#2*"(F*:"7.+5#(.5B#+*:FB#,5+#7+#0+.+,,1-9"=7"!

T2529F"7$!."#>-0.="#125(/<+-715#3.5#/#C"95.1-+#")1-915#7+#45+()+9-(15#10.3B#+23#./7#.=250A#
2*3(R+(/# .67# ;=<G.67# (.5B# +(.=7"<50FB# 0+5# 450+(.50FB# +*:FB# 0+5# ./7# "=(5+(.50A#
2*3(R+(/"! I=.3# (=712G,1.+5# 3.5# 2*F215# 7+# +7.5<1.625(."?7# RG(15# 125:15*/(5+0"?#
(:145+(<"?#4"<50G#2*"R9A<+.+#(:1.50G#<1# ./7# F9915h/#451*</71-+B#(1#39+#.+#(.G45+#./B#
45+450+(-+BS#T2"<F76BJ#."#;?<+#2*F215#7+#F:15#./#4=7+.3./.+#(./7#2*GU/#7+#1250"5767A(15#
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<1# .5B# +*:FB# (./# ,98((+# ."=# A# (1# <5+# ,98((+# 2"=# ,76*-X15# (."# (.G45"# ./B# 5+.*50AB#
,76<G.1=(/BJ#./B#0+.+,,19-+B#0+5#./B#0+.G;1(/BJ#./B#5+.*"450+(.50AB#1UF.+(/B$!0+;8B#0+5#
(1#0G;1#12+)A#."=#<1#./7#TYSIWS#0+5#.5B#15(+,,1950FB#+*:FBS#!

-ACAHDAHIP DA;HL@EC Cπ9 AC $μBμCAC ICH )8CM@EC CFAHμ@ANπHDK= 8CADHDAHIB= TEC= DA; 
DNμC AK= /X.(-: W?<)67+# <1# .+# (."5:1-+# 2"=# 0"57"2"5A;/0+7# (."# >-0.="# +23# ./7#
T99/750A# I(.=7"<-+J# 17.3B# ."=# $%&'J# 0+.+,*G)/0+7# 2+7199+450G# +23# .5B# +*<3451B#
f2/*1(-1B# ./B# T99/750AB# I(.=7"<-+B# ^!<A<+.+# 0+5# ]*+)1-+# I7.5<1.825(/B# D+.(5(.50AB#
E-+B_# ",437.+# ^L%_# 21*5(.+.50G# <1# 25;+7"9","?<17"# *+.(5(.503# 0-7/.*"J# .+# "2"-+# 0+5#
451*1=7A;/0+7S#!"#./91)67503#0F7.*"#&&'&'#4F:./01# 1-0"(5# 12.G# ^$c_#./91)6750FB#09A(15BS#
W:/<+.-(;/0+7#450",*+)-1B#"5#"2"-1B!=2"R9A;/0+7#(.5B#0+.G#.32"#+*<3451B#T5(+,,1950FB#
I*:FB! ,5+# 217A7.+# 12.G# ^Mc_# 21*5(.+.50GS# TUQ# +=.87# .*5G7.+# 1775G! P-T1! 21*5(.+.50G!
2+*+2F<);/0+7#RG(15#."=#KS#b$cN&bcbJ#326B#.*"2"2"5A;/01#<1#."#KS#'$LMN$%&'J#."#G*;*"#
B#I!CS@S# 0+5# ."7#KS# dd%'N$%%M"!>17#451=0*57-X1.+5#/#+0*5RAB#0+.G.+U/# .67#21*5(.+.5087#
+7G# 93,"# 12-;1(/BJ# +99G# 125(/<+-71.+5# 3.5# (.+# 21*5((3.1*+# 21*5(.+.50G# ."# 0-7/.*"# .67#
125;F(167#(:1.-X1.+5#<1#./7#0+.+,6,A#."=#;?<+."B#0+5!41=.1*1=37.6B#<1#./7!;*/(01-+#."=#
;?<+."BJ#./7#.+=.3./.+#)?9"=J#."7!(1U"=+9503!2*"(+7+."95(<3!0+5#./7!+7+2/*-+S##!

/IπCER@?DK AOF CDA?F;μHINF: !"# >-0.="# @+.+,*+)AB# C1*5(.+.5087# D+.(5(.50AB# E-+B#
125(/<+-715!3.5# /# 45A<1*/# 102+-41=(/# 2"=# F9+R+7# "5# =2/*1."?7.1B# (.+# 17# 93,6#!<A<+.+#
0+.G# ./7# +*:A# ./B# 915."=*,-+B# ."=B# 417# 1-7+5# 12+*0AB# ,5+# 7+# 0+9?h15# .5B# +=U/<F71B#
102+541=.50FB# +7G,01B# (:1.50G# <1# F7+# .3("# 1=+-(;/."# 0+5# 21*-29"0"# XA./<+S#C*".1-71.+5#
<-+#=2":*16.50A#45+450+(-+#(=71:"?B#125<3*)6(/B#0+5#+7+.*")"43./(/B#./B#,78(/B#RG(15#
.67#(."5:1-67#2"=#2*"0?2."=7#(:1.50G#<1#.+#*+.(5(.50G!1,09A<+.+#,5+#."=B#=2/*1."?7.1B#
(.+# 17# 93,6#!<A<+.+#+99G#0+5# ,5+# ."# (?7"9"# ."=#2*"(6250"?# ./B#TYIW!2"=# F*:1.+5# (1#
12+)A#<1#1=G96.1B#0"576750FB#"<G41BS#C*"B#."#(0"23#+=.3J#."#>-0.="# F:15#12+7159/<<F7+#
2*".1-715#(.5B#199/750FB#+*:FB#7+#X/.A("=7#12-(/<+#(=74*"<A#+23#451;71-B#0+5#1=*62+�0"?B#
"*,+75(<"?B! <1# 1U154-01=(/# 0+5# 1<215*-+# (./7# 102+-41=(/# .67# (6<G.67# +()+91-+B"!
C*".1-71.+5!12-(/B#/#0+.G*.5(/#173B#j4/,"?#<1#R+(50FB#"4/,-1B#0+5#451=0*57-(15B#(:1.50FB#
<1#.+#1,09A<+.+#<-("=BS#W.+#2+*+2G76#."#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#
E-+B#;+#<2"*"?(1#7+#F:15#171*,3#(=<R"9AS!

(8μ;RH9AKAC )8CM@EOF ICH $μKμPAOF (FAHμ@ANπHDK= *CADHDAHIB= 2EC=F!s1.50A# 1-7+5#/!
(=<21*-9/h/# ."=# (1U"=+950"?# 2*"(+7+."95(<"?# 0+5# ./B# .+=.3./.+B# )?9"=# (."7# KS!
@&BCA&'#@"! I7# 0+5# (?<)67+# <1! .+# (.+.5(.50G# (."5:1-+# ./B# TYSIWSJ# "# (1U"=+9503B#
2*"(+7+."95(<3B# 0+5# /# .+=.3./.+# )?9"=# 9+<RG7"7.+5# A4/# =23h/# (./# 45+:1-*5(/# ."=#
1,09A<+."B# <-("=BJ# (0325</# ;+# A.+7# /# */.A# (=<21*-9/hA# ."=B# (./7# +*<"453./.+# .67#
]*+)1-67#0+5#!</<G.67#I7.5<1.825(/B#D+.(5(.50AB!E-+BS#!

!
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)/!ΔH@8@JFKDK A;? 8CADHDAHI;J IHFBA8;? !

oF:*5# 2*3.57"BJ# ."# *+.(5(.503# 0-7/.*"! 9+<R+73.+7# =23h/# (."# (.G45"! 125<F.*/(/B# ./B#
2"57ABJ#<1#+2".F91(<+#.3("#"5#4560.50FB#3("#0+5#"5#15(+,,1950FB#+*:FB#7+#</7#."#9+<RG7"=7#
=23h/# (."# +*:503# (.G45"# 451*1?7/(/B! 0+5# 4-6U/B# ."=# +450A<+."BJ# 0*-7"7.+B# 3.5# +)"*G#
+2"0915(.50G# ."!(.G45"!<1.G# ./7# .=:37#0+.G,76(/# ./B# 17":ABS#H+*+0./*5(.503J# +99G#3:5#
<"7+4503J#2+*G415,<+#1-7+5#/#2"5750A#451*1?7/(/#0+5#4-6U/#,5+#./#4"9")"7-+#."=#W+:XG.#
Y"=0<G7S#!

W=7128BJ# /# ;F(25(/# ,1750AB# 125R+*=7.50AB# 21*-(.+(/B# ,5+# .+# 1,09A<+.+# <1# *+.(5(.503#
0-7/.*"#^L&I#CS@S_#+2".191-#(+)8B#F7+#<A7=<+#2*"B#.5B#"*,+76<F71B#"<G41B#*+.(5(.50AB#
R-+B#0+5J#12"<F76BJ#+2".191-#;1.50A#1UF95U/"!V#2*3()+./#7"<";1.50A#*?;<5(/#0+;5(.G#29F"7#
+7+,0+-+# ./# 4-6U/# .67# *+.(5(.5087# 1,09/<G.67# 12-# ./# RG(15# ./B# 10G(.".1# 2"5750AB#
45G.+U/B# (=74=+(.50G# <1# ./# ,1750A# 125R+*=7.50A# 21*-(.+(/# ."=#2*"R9F21.+5# +23# ."# L&I#
CS@"! @+.G# (=7F215+# 0+;-(.+.+5J# 29F"7J# +03</# 21*5((3.1*"# +7+,0+-+# /# 451*1?7/(/# ./B#
?2+*U/B# *+.(5(.50"?# 057A.*"=# .3("# (."# (.G45"# ./B# 45+.+:;1-(+B# +23# ./7# T5(+,,19-+#
2*"0+.+*0.50AB# 1UF.+(/B# 3("# 0+5# (."# (.G45"# ./B# +=.12G,,19./B# +(.=7"<50AB#
2*"+7G0*5(/BS!T2"<F76B$! ."# >-0.="# 2*".1-715# ./7# 1250+5*"2"-/(/# 0+5# ./# 45+()G95(/# ./B#
1)+*<",AB# ./B! <1# +*5;<3# c&%%N'Nd# +23# $'SMS$%%�# 1,0=09-"=# ./B# TYSIWS# (:1.50G# <1# ./7#
=2":*F6(/# 451*1?7/(/B# *+.(5(.50"?# 057A.*"=J# (=99",AB# (:1.5087# (."5:1-67J# 0+.+,*+)AB#
AN0+5# +7+)"*GB# +23# ."=B# +(.=7"<50"?B# RG(15# 15450AB# )3*<+BJ# +71U+*.A.6B# +23# ./7#
0+.G;1(/# <A7=(/BJ# 0G;1# 21*5(.+.50"?# (1# RG*"B# +.3<"=# 93,6# 1;750AB# A# 1;7".50AB#
2*"F91=(/BJ# :*8<+."BJ# ;*/(01-+BJ# +7+2/*-+BJ# (1U"=+950"?# 2*"(+7+."95(<"?# 0+5#
.+=.3./.+B#)?9"=S!!

!F9"B$!;16*1-.+5#+7+,0+-+#<-+#7"<";1.50A#2*3R91h/#2"=#;+#1U+()+9-X15#./7#+=.12G,,19./#
4-6U/#3967# .67#+U532"5767#2*GU167#2"=# .19"?7.+5#<1# *+.(5(.503!0-7/.*"#0+;8B# 0+5# ./7#
+2+99+,A#+23#."#2+*GR"9"!2"95.50AB#+,6,AB!,5+#.+#;?<+.+S!

!

-?DAPD@H= π8;= AKF .;:HA@EC0!

!"#>-0.="#@+.+,*+)AB#C1*5(.+.5087#D+.(5(.50AB#E-+B#+21=;?715#.5B#+039"=;1B#2*".G(15B#
2*"B# ./7# 199/750A# 2"95.1-+# ,5+# ./7# 0+.+2"9F</(/# .67# 1,09/<G.67# <-("=BJ# 4/9+4A# ./7#
1,09/<+.50A# 2*GU/# (1# RG*"B# +.3<"=# 93,6# 1;750AB# A# 1;7".50AB# 2*"F91=(/BJ# :*8<+."BJ#
;*/(01-+BJ#+7+2/*-+BJ!(1U"=+950"?#2*"(+7+."95(<"?#0+5#.+=.3./.+B#)?9"=S#!

.8;= A; %π;?8<@E; /DOA@8HINF ICH ΔH;HIKAHIB= (FCD?<I89AKDK= !

(. ΔHCL@E8HDK A;? @<I:BμCA;= μED;?= !

*/!f5";F./(/#15450"?#125:15*/(5+0"?!(:14-"=#2*39/h/B#0+5#+7.5<1.825(/B#.67#1,09/<G.67!
<-("=BJ#(1#(=71*,+(-+#<1#1U154501=<F7"=B#451;71-B#0+5#1=*62+�0"?B#"*,+75(<"?BS###!
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"/!@+.+4-0/#.67#1,09/<G.67#<-("=B!+23#./7#2"95.50A#/,1(-+#0+5#./7#/,1(-+#./B#TYSIWS#0+5#
F<2*+0./!+2".*"2A#.67#+(.=7"<5087#+23#R-+51B#2*+0.50FB#<1#*+.(5(.503#0-7/.*"S#!

&/! >51U+,6,A# 102+541=.50"?# 2*",*G<<+."BJ# <1# (=74*"<A# +23# 451;71-B# 0+5# 1=*62+�0"?B#
"*,+75(<"?B! <1# 1U154-01=(/# 0+5# 1<215*-+# (./7# 102+-41=(/# .67# (6<G.67! +()+91-+B# 0+5#
450+5"(?7/BJ# ,5+#."=B#=2/*1."?7.1B#(.+#!<A<+.+#0+5#]*+)1-+#I7.5<1.825(/B#D+.(5(.50AB#
E-+B#+99G#0+5#."#(?7"9"#.67#=2/*1."?7.67#./B#TYIW"!!!

#/!T250+5*"2"-/(/$!(1#(=7F:15+#./B#=5";F./(/B#."=#G*;*"=#L&I#CS@SJ#./B#<1!+*5;<3#S#''A@A-!
1,0=09-"=! P&@"C"&''.1$! (:1.50G# <1# ./7# =2":*F6(/# 451*1?7/(/B# *+.(5(.50"?# 057A.*"=J#
(=99",AB!(:1.5087#(."5:1-67J#0+.+,*+)AB!AN!0+5#+7+)"*GB!+23#."=B#+(.=7"<50"?B#RG(15#
15450AB# )3*<+BJ# +71U+*.A.6B# +23# ./7# 0+.G;1(/# <A7=(/BJ# 0G;1# 21*5(.+.50"?# (1# RG*"B#
+.3<"=# 93,6# 1;750AB# A# 1;7".50AB# 2*"F91=(/BJ# :*8<+."BJ# ;*/(01-+BJ# +7+2/*-+BJ!
(1U"=+950"?#2*"(+7+."95(<"?#0+5#.+=.3./.+B#)?9"=S#!

.S# T7/<F*6(/# .67# +(.=7"<5087# (:1.50G# <1# ./7! =2":*F6(/# (=74*"<AB# .67# ;=<G.67J#
2+*F<R+(/B# ,5+# ./# 45G(6(A# ."=B# 0+5# <F*5<7+B# ,5+# ./7# 2+*+2"<2A# ."=B# (.5B# 0+.G99/91B#
=2/*1(-1BS#!!

$/!W=71*,+(-+#.67#+(.=7"<5087#.</<G.67#<1#0=R1*7/.50"?B#A#</#0=R1*7/.50"?B#)"*1-B#0+5##
<1.+7+(.1=.50FB#0"573./.1B#,5+#./7#2+*":A#5+.*"/0"576750AB#R"A;15+BJ#7"<50AB#(=74*"<AB#
0+5#451*</71-+B#8(.1#7+#451=0"9?71.+5#/#2*3(R+(/#."=#;?<+."B#(./7#+(.=7"<-+S!

)/! T7(6<G.6(/# .67# 45+.GU167! 21*-# 2*"(.+(-+B# +99"4+287# ;=<G.67# 0+5# "=(56487#
<+*.?*67#^@fI#d%�M&N$%&'_!(."7#@8450+#o1.+7G(.1=(/B#0+5#@"576750AB#\7.+U/B"!

,/! I2":A! +23# ./# 4-6U/# ,5+# 2+*G7"</# 1-("4"! 0+5# +2+,3*1=(/# ./B# (?99/h/B# 0+5# ./B#
45"50/.50AB#0*G./(/B#."=#0+.+,,F99"7."B#<G*.=*+!,5+#."#45G(./<+#2"=#<1("9+R1-#+23#./7#
0+.+,,19-+# F6B# ./7# F04"(/# ./B# 15450AB# 15(+,,1950AB# 2*GU/B! ."=# (."5:S# R_! ./B# 2+*S# &# ."=#
G*;*"=# &# ./B# @fI# d%�M&A&'#@$! ! 0+;8B# 0+5! .67# 7."$)"8&! .67# *+.(5(.5087# 125;F(167# 0+5#
45+()G95(/#./B#2*3(R+(AB#."=B#(.5B#+*:FBS!

+"! W=<21*-9/h/# ."=! (1U"=+950"?# 2*"(+7+."95(<"?# 0+5# ./B# .+=.3./.+B# )?9"=# (."! CS>S#
&d$N$%&$# ."=#f2"=*,1-"=#>/<3(5+B#!GU/B#0+5#C*"(.+(-+B# ."=#C"9-./# ,5+# ./#4/<5"=*,-+#
1545087#!</<G.67#0+5#]*+)1-67#I7.5<1.825(/B#D+.(5(.50AB#E-+B"!

*-/!C*"(.+(-+#.67#450+56<G.67#.67#,-("./-0/$#&!+7;*62-767#450+56<G.67J#4/9+4A#3(67#
+.3<67#0+5#)"*F67#2*"6;"?7#0+5#2*"(.+.1?"=7#.+#+7;*8257+#450+58<+.+S#!

2. (FAHμ@ANπHDK AK= CDA?F;μHIB= TEC= μ@ 8CADHDAHI9 IEFKA8; !

*/!W=,0*3./(/#173B#2*+,<+.50G#+71UG*./."=#0+5#+2".191(<+.50"?#</:+75(<"?#451*1?7/(/B#
0+.+,,19587S# W=,010*5<F7+J# (?<)67+# <1# .5B! (=(.G(15B# .67# 451;787# "*,+75(<87J! "#
</:+75(<3B#+=.3B#417#;+#2*F215#7+#F:15#4"<50A#A#"*,+76.50A#(?741(/#<1#./7#+(.=7"<-+"!
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"/!C*3R91h/#15450AB#45+450+(-+B#(."#29+-(5"#."=#215;+*:50"?#19F,:"=#17.3B#./B#TY"IW"!,5+#
./7#.+:?.1*/#1UF.+(/#+=;+5*1(587#<1#*+.(5(.503#0-7/.*"S!

.8;= A; %π;?8<@E; ΔHICH;DJFK=!

*/! >/<5"=*,-+# 12-(/<"=# 0+5! 175+-"=# (=(.A<+."B# 0+.+,*+)AB! 0+5# 2+*+0"9"?;/(/B# .67#
*+.(5(.5087#1,09/<G.67J#(1#(=71*,+(-+#<1#./7#+(.=7"<-+#0+5#0G;1#0=R1*7/.503#A#</#)"*F+#
"#"2"-"B#(=99F,15#(:1.50G#(."5:1-+S#!

"/!K"<";1.50A#2*3R91h/#2"=#;+#1U+()+9-X15#./7#+=.12G,,19./#4-6U/#3967#.67#+U532"5767#
2*GU167#2"=#.19"?7.+5#<1#*+.(5(.503#0-7/.*"#0+;8B#0+5# ./7#+2+99+,A#+23#."#2+*GR"9"!
2"95.50AB#+,6,AB!,5+#.+#;?<+.+S!

&/! T02+-41=(/# .67# 15(+,,195087# 0+5# 450+(.5087# +*:87# 6B# 2*"B# ./# 45+:1-*5(/# ."=#
1,09A<+."B#<-("=BS#!

#/! T250?*6(/# ./B# W?<R+(/B! ."=# W=<R"=9-"=# ./B# T=*82/B# ,5+# ."# F,09/<+# (."7#
0=R1*7":8*"J# 0+5# ."=# C*3(;1."=# C*6."0399"=# (:1.50G# <1# ./7# 2"5750"2"-/(/# 2*GU167#
*+.(5(.50AB# 0+5# U17")"R50AB# )?(/B# 2"=# 45+2*G.."7.+5# <F(6# (=(./<G.67# /910.*"75087#
=2"9",5(.87S#!

.8;= A; %π;?8<@E; .;:HAHDμ;J, .CHR@EC= ICH 38KDI@?μPAOF!

*/! T0237/(/! "4/,"?# <1# (.3:"! ./7! (:"950A# 0"573./.+! (:1.50G# <1# ./7# 0+.+73/(/# 0+5# ./!
45+:1-*5(/#21*5(.+.5087#R-+B#<1#*+.(5(.503!0+5#"<")"R503!0-7/.*""!

"/! T7-(:=(/! ."=! 29+5(-"=# 0+.+2"9F</(/B# ./B# 174"(:"950AB# *+.(5(.50AB! 0+5# "<")"R50AB!
R-+B! <1# ./7# F<2*+0./# (=<<1.":A! .67# 102+541=.5087J# .67# <+;/.87# 0+5# .67# (=993,67#
,"7F67!0+5#0/41<3767"!!

&/!T7-(:=(/!."=#C+*+./*/./*-"=#,5+#./7#C*39/h/#./B#W:"950AB#E-+B#0+5#."=#T0)"R5(<"?"!!

!

!"# >-0.="# 125(/<+-715# 3.5# "5# 2+*+2G76# 2*".G(15B# ,5+# ./7# +2".191(<+.50A# +7.5<1.825(/#
.67#2*GU167#*+.(5(.50AB#R-+B!2*F215#7+#(=74=+(."?7#<1#2"95.50FB#R19.-6(/B#."=#09-<+."B#
+()G915+B# (.5B# ,15."75FB$! 0+.+2"9F</(/B# ./B! 45+0-7/(/B# +7;*8267J# ./B# 1<2"*-+B#
7+*06.5087J#./B#2"*71-+B#0+5# ./B#1,09/<+.503./.+BJ#<1#<F.*+#+7+RG;<5(/B#.67#21*5":87#
+=.87#0+5#+7+0"?)5(/B#."=#(=739"=#."=#29/;=(<"?#0+5#<1#15450A#<F*5<7+#=2F*#./B#F7.+U/B#
.67!G2"*67NG(.1,67#<1.+7+(.87#0+5#2*"()?,67S#!

 

 


