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Exvs 27U SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE
e T IY FAKULTA INFORMATIKY A INFORMACNYCH TECHNOLOGII

Zadanie diplomovej prace

Meno studenta: Be. Adam Lieskovsky
Studijny program: Softvérové inZinierstvo
Studijny odbor: Softvérové inZinierstvo

Nizov price: Personalizované odporucanie vyuzitim Skalovatel’nej
architektary

Samostatnou vyskumnou a vyvojovou ¢innost'ou v ramci predmetov Diplomovy projekt I, II, III
vypracujte diplomovi pracu na tému, vyjadreni vyssie uvedenym nazvom tak, aby ste dosiahli
tieto ciele:
Vseobecny ciel:
Vypracovanim diplomovej prace preukazte, ako ste si osvojili metédy a postupy rieSenia
relativne rozsiahlych projektov, schopnost samostatne a tvorivo riesit zlozité ulohy aj
vyskumného charakteru v stlade so su¢asnymi metédami a postupmi Studovaného odboru
vyuzivanymi v prislusnej oblasti a schopnost’ samostatne, tvorivo a kriticky pristupovat’ k
analyze moznych rieSeni a k tvorbe modelov.
Specificky ciel:
Vytvorte rieSenie zodpovedajice navrhu textu zadania, ktory je prilohou tohto zadania.
Navrh blizsie opisuje tému vyjadreni nazvom. Tento opis je zavdzny, ma vSak ramcovy
charakter, aby vznikol dostato¢ny priestor pre Vasu tvorivost'.
Riad’te sa pokynmi Vasho veduceho.
Pokial’ v priebehu rieenia, opierajiic sa o hlbsie poznanie sucasného stavu v prislusnej oblasti,
alebo o priebezné vysledky Vasho riesenia, alebo o iné zavazné skuto¢nosti, dospejete spolocne
s Vasim veducim k presvedCeniu, Ze nieo v texte zadania a/alebo v ndzve by sa malo zmenit',
navrhnite zmenu. Zmena je spravidla mozna len pri dosiahnuti kontrolného bodu.

Miesto vypracovania: Ustav informatiky a softvérového inzinierstva FIIT STU v Bratislave
Veduci prace: Ing. Michal Kompan, PhD.

Terminy odovzdania:
Podl'a harmonogramu $tudia platného pre semester, v ktorom mate prislusny predmet
(Diplomovy projekt I, II, IIT) absolvovat’ podl'a Véasho Studijného planu
Predmety odovzdania:
V kazdom predmete dokument podl'a pokynov na www fiit.stuba.sk v Casti:
home > Informacie o > $tudiu > organizacia $tidia > diplomovy projekt.

%

V Bratislave dna 16. 2. 2015

prof. Ing. Pavol Néavrat, PhD.
riaditel’ Ustavu informatiky a softvérového
inzinierstva









"#$%&'() |

"H$Y6& () FI+&,-".,) ¥/ %&01.+2 |
42)/#+21.'58062+.)712.'5$0628'0 - 1+&,-'$#:;.< |
Z+/H.b'91a0$;026¢!"$5+%d0$%d!.'e.’ &0(}%$

!
G/+$0c!3,h!GH26!1.&()$%()9

R.a#$6$%*1a0*,2c!J&0($'2#.1$%2'd!$Ha$0i82".&!1%7/e 8K)*#$%2+&I'&b!120,-.+&)+i07
P&Hi,.!H.a#$6$%&b!a0*,&c!=";h!Y.,-2#![$6a2'j!J-Rh!
Y*b!ABED

P! a0*,.! (2! 12$f&0*6&! +d6$/ | a&O($'2#.1$%2'd-$! $Ha$0i82'.2! %7/e.+<6! K)*#$%2+&I'&D!
20,-.+&)+i0h10268&0.2%26&! (2!'2! H$6d'/1'$%.'$%9,-1 8#+)$%,j!  )+$0*12)$!2b!.'d! H$6d'7!'2 !
='+&0'&+&ASE2H/b&! 2)+/*#'&! $Ha$0i82'.2! :&'&0$%2'd! Yd0&*#'$6! 82(& ! (I'<1)$/! SH$1%$/ h!
J0*%&! a&0($'2#1$%2'd! $Ha$0i82'.&! b&! b&H&'! 1! a0$(+0.&H)$%! B8.6.'$%2m! .'5$0628'!
12-#+&'$(rh a$/e<%2+&I$%! 2! a$()7+im! .6! a0<%&+.%&bk<! 1*e.+$)! a0.! a$/e<%2'<! .'5$0628'9,-!
(7(+d6$%MhPn2)2! a&0($'2#.1$%2'd6/! $Ha$0i82'./! %.&6&! a$()7+im!  a$/e<%2+&I$61&! #&']
'5$06*,.&j! )+$0d! -I2H2bi! &5&)+<%'&bk.&! 2! 09,-#&PR#&! 2b! .'5$06*,.&j! )/1 )+$096! (2! 82(+$!
f&e'$/'2%.*,.$/I'&H$a02,$%2#.12160e/1f7Tm!a0&! . -la0<b&6'&!a0&)%2a.%dN

G'2#71/b&6&! &p.(+/bi,&! a0<(+/a7jl 6$SHEHT! a$le<%2+&I2Q - +&)+i07]!)+$0d! (i %7/e<%2'd! a0.!
K)*#$%2+&1'$6! agD($'2#.1$%2'$6! $Ha$0i82'<H N2%0-/b&6& %#2(+1 -7f0.H'il 6&+:H/!
$Ha$0i82'.2j! 1$-12Hg/bi, /! $F(2- ! '$%.'$%9,-! 8#*)$%i! )$'+&p+! 2! (a0*%2".&! a$le<%2+&I$%h!
P9021'9! %a#7%! %! '290-$%2'&b! 6&+:H&! 6*! 2b! a$a/HZD B2 /*#$(m! '$%.'$%9,-! 8#*)$%h! P!
'2060-$%2'&b! 6&+:H&! %7/e<%26&! K)*#$%2+&I'd! 2#:$0.+67! 2! a$()7+/h&6&! SH&p.f.#9! *%0-!
(7(+d6/j! (-$a'd-$! 2H2a+*.&! a$HI2 | 2)+/*#&-$! 12m2e&'.2h! Y&+:H/! 2! $%&0&".&! (6&!
08&2#.1$%2#.1'21a#2+5$064+2MLIN!



"##$5%) %0 (S#
"#$%2)IV'.%&0(+7I$51>&, -'$#S; 7!

42, [#+71$51="5$062+.,(12'HI="$062+.$'1>& - $#S;.&( !
R&;0&&!_$/0(&CI'$5+r20&!K";.'&&0."; !

!
G/+ $0c!3,hIGH26!1.&()$%()9!

Y2(+&0s(1+-&(.C0&O($'2#. 1&H!(,2#2#&10&, $66 & H&O0! (7 (+&6!
"/a&0%.($Q1=";h!Y.,-2#1[$6a2'j!J-Rh!
ABED]j!Y27

M/O! +-&(.(! H&2#(! r.+-! a&0($'2#.1&H! 0&,$66&H&O! (7(+&6(! 2'H! +-&0! (,2#2f#.+7h! >-&(.(!
5$,/(&( 1$'1+-&IH$62."1$5'&r(120+. #&(j! 1-.,-12(12'71$+-8&0!a$a/#201H$62." (I $'1+-&!="+&0'&+!
201 +$! H&2#! r+-l 0&ZH.6&! 08&$66&H2+$'(1 $ | 21 #20:&! (2#&h! J&O($2#.1&H
0&,$66& H2+.$'(120&!$'&!$51+-&! r27( 1-$r1+$10&H/,&!.'5$062+.$'1(a2,&!2'H! &#.6.'2+&!/(&O(t!
'5$062+.$'1 $96&0#$2HN! L&, $66& H2+'$,2' -&#a! /(&0(!5."H! H&(.0&H 1.'5$062+.$'1 &2(.&0! 2'H!
6$0&!&55.,. &' +#7!I-.,-1.6a0$%& +-& $%&02##!/(&0!&pa&0.&' &h! GHH.+.$ Q&#EH6E& H2+.$'(!
2'1#&2H1 +$! (/0a0.(.":1 $0! (&0&'H.a.+$/(1 .'5$062+.$' H.(,$%8&0.&(! 530! /(&0(! I-.,-! +-&7! r$/HH!
$+-&0r.(&!6.((12'HI'&%8&01&", $/'+&0  Ir.+-1+-&10&;/#20!'2%.;2+.$'h

U&! 2'2#71&! &p.(+.")! 2aa0$2,-&(! +$! 0&,$66&'H2+.$j! /( &O! 6$HE&H(! 2'H 20,-.+&,+/0&(! $5!
(,2#2f#&! 0&,$66&H&0! (7(+&6(h! u&! a0$a$(&! $/0! $r'! 6&+-$H! $5! (2#2f#&! -7f 0.H!
0&,$66&'H&O! (7(+&6j! ., $0a$02+.";l +-&! $+&'+! $5! '&r(1 2 O+ #&(j! /(&O(t! ,$'+&p+! 2'H!
f&-2%.$0$a/#20.+7j10&,&', 712'HI+0&'H.'&((1$5120+. #&(1208485!(.;.5.,2'+12(a&, +(Ir-.,-1+-&!
6&+-$H! +2)&(1.'+$! 2, $/'+h lu&! /(&! (,2#2f#8&! 2#;$0.+-6(! 2'H! a0$a$(&! H&(.;'!  $5! 2! GHE&p.FH&!
0&,$66& H&O! (7(+&6! ,2a2f#&! $5! 2H2a+."! +$! .+t(! ,/00&'+¥$0)#$2HMU&! .6a#&6&'+&H! 2'H!
8%2#/2+&H1a0$a$(&H!I6&+-$HI$'II#.(+2IMLIla#2+5$06h



)1
|
LV J0S1 1222222222222222222222222222222222222222222222222222222222222222222342222222

41 567,$#)8(9%0)#:1$1;$7<=)#(6 122222222222222222222222222222222222222222222322222222

AhE MHa$0i82'.&!12#$e&'d!'2!$f(2-/ 'hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiEBhhhhhhh
AhA  [$#2f$02+<%'&!5.#+0$%RhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhHBAhhhhhhh
Ah\ “7f0.H'9la0<(+/ahhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhieBhhhhhhh
AhC Mf$-2+&'.&!$Ha$0i82'<!$ 1)$'+&p+la$/e<%2+&8ithhhhhhhhhhhhhhhhhhhhhhhhhhhhRhhhhhhh
Ah®@ JO$f#d6!(+/H&'d-$!k+20+/hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhlkhhhhhhhi
AhD Y$H&#!a$/e<%2+&Bhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhigthhhhhhht
Ahw "ax+*1%x1f2 'hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhHiBihhhhhhh

?1 @A&8$0)%6B#3$,C!$1;$7<=)'D"-|,E,%:F$0 R22222222222222222222222222222222220@P222222.

vhE  GO,-.+&)+i02!H.(+0.f/$%2'9,-!(7(+d6$¥hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhb8hhhhhhhl
VhA  Z)*#$%2+&I'$(m!(7(+d6$¥hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhr@hhhhhhh
vhv  R2+2f*17121H.(+0.f/$%2'd!i#$e.()*! %&l)d-$!$fb&6/!H*+hhhhhhhhhhhhhhhhhhhhhhbhhhhhhh
vh@ R.(+0.f/$%2'd!(if$0$%d!(7(+d67!2 |(a02,$%2".&!H*+hhhhhhhhhhhhhhhhhhhhhhhhRhhhhhhhi

A "7'-(%6A%<TEIGH(,%I1J<'(-!$1;$7<=)'D"-LE,%:F$0  122222222222222222222222222X22222222~

ChE [$6&08'dI$Ha$0i82,.&!(7(+d67 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhBithhhhhhhi
ChA G)2H&6.,)d!$Ha$0i82,.&!(7(+d67 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhi@thhhhhhh

Kl L(686!;7&'6 1222222222222222222222222222222222222222222222222222222222222200222222
N O&07-'F6%P1B222222222222222222222222222222222222222222222222222222222RXp222222;

DhE L&a0&1&'+*,.21)$'+&p+/12!$f(2-/ hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhtaddghhhhhhl
DhA J0&5&0&',.8216$H&#!a$/e<%2+&tthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhHBBEhhhhhhh
Dh¥ “7f0.H'd!$Ha$0i82'.& 'hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhBi#hhhhhhht

M R6)8(9&'()!F6%P1E!;67,$#)8(9$0)#:-$!$1;$7<=)#() [2222222222222222222222222N0AX2222227

whE  OHO0$b&!HilthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhHBRhhhhhhh
whA Y&+:H2!$Ha$0i82'.2!hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhtitghhhhhhht

Q *0676#(6!F6%P1E!;67,$#)8(9$0)#:-$!$1,$7<=)#() 1222222222222222222222222222832222227

FhE  J$a/#20.+212)+/#$(m!'$%.'$%9,-18#+)$% hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhisghhhhhhh
FhA O-#/)$%2'.&1'211%)#2H&!)$' +&p-+#hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiiBhhhhhhh
Fhi  [$#2f$02+<%'&!5.#+0$%khhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhtkBhhhhhhh
FhC JO&H.), 2108#8%&'2,.&I$f(2-/1a$!1-#/)$%2'<!'2! 1%)#2H&!)$'+&p+hhhhhhhhhhhhhHithhhhhhhh
Fh® Z)*#$%2+&1'$(m!2#:$0.+6$%!(+0$b$%d-$!/88kBhhhhhhhhhhhhhhhhhhhhhhhhhhhihhhhhhh
FhD 0*%&0&8'd'$%&08&".&!-70.H'&b!6&+:H7!$Ha$0i821hhhhhhhhhhhhhhhhhhhhhhHwighhhhhhh

3! S&067!)19-$1#$%6#(022222222222222222222222222222222222222222222222222200P222222;
S$H)F!;$IT(%6J!8(%67)%<RBE2222222222222222222222222222222222222222222222220R88222222;
57D8$-)!"21U6'-#('A&I1SAIF6#% &'() 222222222222222222222222222222222222222222R2p222222.
57D8$-)!IV2IW#X%)8)=#&!;7D7I2RR222222222222222222222222222222222222222222229PP222222
57D8%-)!L2!Y8),%#$,%(1$0)81&'()!$1;$7<=)'D"-,E,%:F$0 1222222222222222222222222R2222222%
57D8$-)!Z2!57D,;608$A!;7(J)%['#)!A$#\676#' ('WWU2]RLIAN 1222222222222222222222222@¢20222222.
57D8$-)I"21*+))-1686 A% 7$#('A:-$IF:1() R22222222222222222222222222222222222222029P222222.



1 /0%$1 !

JO$T#d6! '5$0628'&b! 12-#+&'$(+.! 21 '&/(+*#&102(+i,&-$ | ${b&6/! H*+! b&! a0<+$6'0! +2)6&0! %$!
%k&+)9,-1 H$6d'2,-1 y!1'2a0h!6/ #+.6dH.2j!'$%.'$%d! 8#*') 7! 2#&IHS, *#'&! (.&+&h! 02/e<%2'96!
(a0($f$6! 2)$! $HI0&6&'.M! a$/e<%2+&I$%! '5$0628'9,-! (7(+d6$%! b&! %7/et.&! $Ha$0i82'<h!
='ka.0%,.2! a$,-*H12! 1$! (.+/*,.<! 1! f&e'd-$! e.%$+2h! N2a0<)#2H! a0.! )$'50$'+*,..! (I '$%$/!
H$6d'$/j! %! )+$0&b! 6*6&!6.".6/6! 1'2#$(+<j! (2!82(+$! (a$l2-'&6&!'2  1I/H<j1)+$0<! (i! %! H2'&b!
$H2(+.1 1$0.&'+$%2'<! 21 62bil §&b! -#fk.&! 1'2#$(+.h! >&'+$! b2%! 60e&6&! a0&'.&(m! 2b! H$! $f#2(+.!
'5$0628'9,-1 +&,-'$#::.<j! YH&! a$le<%2+&#.2! H0%&O0/bi! (a0*&6/! $H-2H/! $Ha$0i82,<,-!
(7(+d6$%! 2! (a$#.&-2bil (2! '2! ;&'&0$%2'd! $Ha$0i82'.2h! I$6$,$/ !'.,-! %.&6&! O0&H/)$%2M
$h&61a0&1&+$%2'9,-1.'5$06*,.< 1 21+2)1/12-8.mI2! 1&5&)+<%'.m!a0* /la$/e<%2+&I2!($!(7(+daH6

MHa$0i82,.&! (7(+d67! (2! 1%782b'&! %7()7+/bPb6! (7(+d6$,-j! )/! )+$096! a202#&#'&! a0.(+/a/b&!
%&I2 a$/e<%2+&I$%! 2! $fh&6! a0&2H2'&-$! $f(2-/! b&! +2)! %&1)9j! e&! b&! /+'d! -$! Lie.m! 2!
a&0($'2#.1$%2mh! JO$F#d6$6! a0.! 08:2#.1$%2'<! a&0($'2#.1$%2'd-$! $Ha$0i82'.2! %! 0&*#'$6! 82(&!
b&! b&-$! %9a$8+$%*! *0$8'S(M! 2! (7(+d6$%d! 1HOSb&R! B.'&! (7(+d6$,-j! )H&! 8#$%&)!
1+&02;/0&! ($! (7(+d6$6!508) %8 +$%2'&!1 121 a$6&0'&! P*+)/1HS/] |b&!'/+'d!0&2:$%2m!'212),.&!
a$/e<%2+&I12! '2'2b%9k! %! G| 6(! +2)j! 2f7! a$le<%2+&I! (7(+d6! a0&HB2('&! '&$a/(+.#! 1!
Ho%$H/!50/(+0%,.&! 2! a$62#&b! $H$1%7h! P1b&H'$6!$)26.-/1 b&!'/+'d! %! 0&*#'$6!82(&! (a02,$%2m!
%&1)d! 6'Se(+%$! H*+! 2! a$e.2H2%.&)! a0.,-*H12bi,.,-! 1! %.2,&09,-! THOShSSEHI'96! 1! 0.&K&'<j!
2)$!/09,-#.m! (202,$%2'.&! +9,-+$! H*+j! b&! .,-! a0&Ha$8<+2%2".&! '2! a$12H&F$! %! 82(& )&n!
(7(+d67!".&!1(I12e1+2)112m2e&'dh!>$+$!0.&K&". &I 2#&!". & D& % 7/d 186 $! %6k&+)9,-la0<a2H$,-1 2!
H$6d'2,-j! '2a0h! a0.! H7'26.)$6! 09,-#$6! 02(+&  (a0*%! '2! ($,*#&b! (.&+.j! )H&! %!
'2b%7mM2e& &bk$6!6$68&'+&! (7(+d67!'&(+<-2bil a0&Ha$8<+2%2m! 2! 1*0$%&q! 2b!a0. H*%2m! $f(2-1%$
5$06&! '$%9,-! H*+h! J$)0$8.#8&bk<6! 0.&K&'<6! b&! %7/e.+ &HARAX,.&! 2! H.(+0.f/$%2'9,-!
(7(+d6$%j! )+$0d! (i! (,-$a'd! 0$1H&H#.m! %9a$8+7! 6&H1.2ROS! /1#$%Y! (.&RIISHI2! $f#2(+<!
1%/b6/!+.&+$! (7(+d671%7/e<%2Dil'2a0<)#24dVj! (.&+&!(20,-.+&)+i0$/1%1*h$6'&b!)$6/'.)*,.&!
)#.&'+$% 2" #HE& &0+ $1a&ROH&TSIH*Y6)$%d! (202,$%2". 21 H*+I(il#&')'.&)+$096.!1L -h !

J0*%&!11+9,-+$I Ho%$HS%! b&! %&16.! Ho#&e +QB+BESHa$0i82,<,-! (7(+d6$%! .,-1 ($5+%d0$%9!
060120, -.+&)+i021 21 2(a&)+ K)*#$%62-+&I'S(+.j ) +$09! $Tk<0'&! 2'2#71/b&6&! %! 0*6,&#&b! a0*, &h!
Pl )2a.+$#&A! 2'2#71/b&6&! a0<(+/a7! )/! a&0($'2#.1$%2'd6/! $Ha$0i82"./! 2! 6SHEHSY2"./!
a$/e<%2+&I2h! 026&0.2%268&! (2! '2b6x! '2! )$#2i$02+<%'&! 2! -7f0.H'd! $Ha$0i82,.&! (7(+d67j!
$$-2+&".&! $Ha$0i82'<! $! )$+&p+! 2! %7/e.+.&! (ax+'&b! %x1f7h!)Pa.+$#&V! H.()/+/b&6&!
$1001'7,-! (20($f$,-j! )+$096.! b&! 6$e'd! H$(.2-/m! K)*#$%2  +&I'S(m! (7(+d6/h! P1)2a.+$#EC!
$a<k&68 &p.(+/bi,&! K)*#$%2+&I'd! $Ha$0i82,.&! (7(+d67! 1!)$6&08'&b! 2b! 2)2H&6.,)&b! (5d07h!
Pl)2a.+$#&! @! ka&,.5.)/h&6&! ,.&#&! 2! $82)*062'.2! '2k&b! a0*&! 2! K)*#$%2+&I'$6!
a&0($'2#.1$%2'$6!$Ha$0i82,$6! (7(+d6&h | MF(2-$6!)2a.+$#7! DIb&!'*%60-16&+:H7!-7f0.H'd-$!
a&0($'2#.1$%2'd-$! $Ha$0i82,.&-$! (7(+d6/j! )+$0d-$! 0&2#.1*,./! $a.(/b&6&! %! )2a.+$H#&W! 2!
$%&0/h&6&1%!)2a. +SFHED-$H'$+&' &' 2k&ba0* &!/%*H126&1%!)2a.+ $#EH!



41 567,$#)8(9$0)#:1$1:$7<=)#(6 !

P&l)d! 0$1k<0&'.&! U&T/! 2 Ib&-$! a$/e<%2+&I$%! (3! (&$/! a0.'&#S$! 2b! *02(+! a$a/#20.+7!
$Ha$0i82,<,-1 (7(+d6$%H J/H.2! '&62bil H$(+2+$)! 82(/j! 1'2#$(+<! 2#&F$! (<# 2! +$jl 2f7!
a$0$1/6&#.! %ok&+)96! $f#2(+.26j! §+$0d! (2! 12/b<62bi! U&e'$6! e.%$+8h! J&O($'2#.1$%2'd!
$Ha$0i82'.2! 16&'k/bi! .'2)! 0$1(.2-#7! .'5$0628'9! a0.&(+$0! a$/e<%2+&I$%! K&+0.2! . - 82(h!
AGH'SHI,-$/! &(+$/! ()0*+&'d-$! %9f&0/ a  $6*-2bil a$/e<%2+&I$6! %7f02m! (! R&l)d-$!
6'$e(+%2! iH20$% +.&j! )+$0d! -1 ()/+$8'&! 12/b<62bil 2! 0&5#&)+/bil .,-! a0&5&0& h&N2!
$Ha$0i82,.&!(7(+d67!(2!2f(+02)+'&bK.&!60e&6&!a$10.&m!2)$!'2!5.#+0&!.'5$0628'd-$!a0.&O¥!
Pn2)2! %1*h$6'&ba0&ash& $(+.Ir&i$%9, -1 (#e.&f!'.&! b&IH'&(10$8'd!$$-2+.m! a$/e<%b2+&I()d!
a0$5.#71&p+&0'9,-! (#/e.&f! 21%7+%$0.m! +2)! 6$HEHF0d a0&('&bk.&! )$a<0/bi! a$/e<%2+&I$%&!
1*/b67h!

JO.6*0'$/! 5/'),.$/! $Ha$0i82,.&-$! (7(+d6/! b&! a$()7+'/+.&! $HaP0i82'<! a$/e<%2+&I$6h!
[1i8$%$/! 1#$e)$/! $Ha$0i82,<,-! (7(+d6$%! b&! a0&H.),.2! -$H'$+&'.2! b&H'$+#.%9,-! $fb&)+$%!
a$/e<%2+&I1$6! 0&(ah! a0&H.),.2! a0&5&08&',.<! a$/e<%P#EHEE6d'&! $Ha$0i82,<,-! (7(+d6$%!
5.;/0/bilvI6'$e.'7!  yla$le<%2+&#.2j!$Ha$0i82'd!$fb&)+T122,.&!0&(ah!+02'(2),.&h!MHa$0i82,.&!
(7(+d67! $f%7)#&1a0&H.)/BiSH'$+&'.& I" 1a$/e<%2+&IZH%H)+$0d!a0. (#i,-2!$fb&)+/!'(%) h!

"* #$%&H!'(%) !, "-(/0 !

R$6.'2'+'96.1(2! (+2#.1+0.1a0<(+/a7!)!$Ha$0i82"./ cla0<(+/H2#$e&9I'2I$f(2-/  j1)$#2{$02+<%'7!
a0<(+/a 2I-7f0.H'9 | a0<(+/&! P! )2a.+$#&! (! a$(+/a'&! aQH(+2%<6&! b&H'$+#.%d! a0<(+/a7j!
2'2 #71/b&6&! .,-! a0$f#67]! %9-$H7! 2'&%9-$H7h! >.&e! /)*e&6&! 2)$! b&! 6%e'd! 6SH&EH#SY2m!
a0&5&08&',.&! a$/e<%2+&I2)! 12,-7+*%2m! (ax+'i! %x1f/! 2#&f$! %7#&ak.m! a03$,&(! $Ha$0i82'.2!
a0.H2'<6)$'+&p+/1a$/e<%2+&I2h

42.! *1;$7<=)#(6!9)83T6#:1#)!$+,)-1 !
"7(+d6j1)+$091$HaB0i82!$h&)+71'21 1%)#2H&IaSHSF $(+.1$(2-/1$f0&) +$%j!) +$0d! (21966 . /#$(+.!
a$/e<%2+&I$%.! a*f.#%7/e<%2! $Ha$0i82.&! 12#$e&'d! '2! $f(2-/h! ISHSF$(m! 6&HL.!
b&H'$+#.9696.! $fD&)+6.! b&! /08&*! '21 1*)#2H&! %#2(+'$(+<! $TORI$.&+$! (7(+d67! 2'2#71/bi!
6'$e.'/IHS$)/68'+$%! 0&(ah! $h&)+$ %! 12!i88H#$6!%7+%$0& .21 %-$H'&b!0&a0&1&'+*,.&]! 6SH&H/bi!
a08&5&08&,.&! a$/e<%2+&I$%! 2! 1¥)#2H&! .,-1 (a0*%62'. 2HH'$+&'. 2h! N*(#&H'&! -I2H2bi! 1-$H7!
UBSH&H a$/e<%2+&I21 %#2(+'$(M26 $Ha$0i82'9,-! $Th&)+$%h! PO()/6!% 1+&b+$! $T#2(+.! %7/e<%2!
1248 (+. 1 1$T#2(+<1%7-12H*%62'.21.'5$06*,.21(+0$b$%d-$!/8&. 2

> '+208%8:+! 24! a$'i) 2bil %7 ($)$!i0$%$%0! a$-#2n!'21'2082(+&bK./1 20 - .+&)+i0/1 $Ha$0i82, .&-$!
(7(+d6/! 12 #$e&'d-$! '2! $f(2-/1 1$f021&  !'2 | MOhIE! {>.'+20&%! &+! 2#h! ABEEROS$,&(&!
$Ha$0i82'.2!$a<(2'd-$1%7kk.&!.H&'+.5.)/bilvI-#2%'d!)$6a$'&'+7¢ !

¥ I'HS%&'O)*+ ),-#  + 0 H*+2j! )+$0d! 12(+/a/bil 6'Se./! a$+&', *#&! $Ha$0i82'9,-!
$fb&)+$%;j! (i 82(+$! /,-$%*%2'd! f&1! 2)&b)$I%&)! k+0/)+i07j! 2+2)! b&! ‘/+d! .-I
a0&H(a02,$%2m2!&p+02-$%2m! 0&#&%2'+'d! .'5$06*,.&h! P9(+/a$6! 2'2#71*+$02! b&!
k+0/)+i0$%2"*! 08&a0&1&'+*,.2! $fb&)+$Hi$0*! b&! 1<()2"*! +&,-'.)26.! &p+02-$%2".2!
.'5306%*,.<j! 21 ( N+$0%/! n2#&b!a02,/b&! $Ha$0i82,<!)$6a%'&'+! 2)$6a%$'&'+! 6SHE&H#/D,.!
a%$/e<%2+&I2h



¥ 1)23)"4"(+ 2)54$/6789+ 3)/<#H(A=H+ 0 %(+/a$6! (i! 08a0&L&+2+<%W'&! H*+2!
$la$/e<%62+&I$%9,-1 a0&5808&,.*,-j1 )+$0d! (2! ('2e<! 1$%k&ST&,.m! 12! i8&#$6! % 7+%$0&.2!
a$/e<%2+&I1()d-$!a0$5.#/h!P7/e<%2bil (21+/1+&,-'.) 7! (+0$b$%d-$!/8&".2j1)+$0d!'2! 1*)#2H&!
0. [HS(+.1$-SH'$+8'9,-1$0&) +$%1%7 +%*02bil 6 SHEH a$/e62+&I2h

¥ >53)¥774#8;+ @)23)"4"( + 0 -#2%'! )$6a$'&'+! :&'&0/bi,.! $Ha$0i82'.2j! 21 1*)#2HE |
-I2H2'.2! 1-0H! 6&H1.! 6$SH&#$6! a$/e<%2+&I12! B'$e.'$/! a$+&',. *#&! $Ha$0i82',-!
$h&)+$%h! V08&'<6! abHSF'S(+.| 6&H1.1%6&)+$0$%$/! 0&a0& 1&'+*,.$/ 6$H&H/! a$/e<%2+&I2!
21$Ha$0i82'96.1$fb&)+6.1%7+%*0211$1'26!$Ha$0i82'9,-1$fb&) +$o4

> *ABH8.9(4@ (7*#+)53)*72#894.)+-%-(C2/+&HS):4"C.)+"#+),-#./+ DEQ"(#*4<+4(+#$A+FGBBH

MHa$0i82'd! $fb&)+7! (i! 0&a0&1&'+$%2'd! 6'Se.'$/! %#2(+ $(+<j! )+$0d! .,-! a$a.(/bih! JO.!
B/#+.6&H. *#'$6!$f(2-/1+$160€&!f7m! 2/+$0j!e*' &0 2#&F$10$ )1%7H2'.2h! P9-$H$/!b&!D&H'$H/,-*1
2a#.)*,.2] +&,-'<)! (+0$b$%d-$! /8&'.2! %$! 5¥1&! 6SHEHSY62'.2! a$/e<%2+&I2)! 2)! 62bi! $fh&)+7!
($%'2)i! 0&a0&1&+*,./h! >.&+$! $fb&)+7! (i! '&()00! 0&a0&1&'+$%2'd! 5$06$/+&06$%! 0&(ah!
)i8$%9,-1 (#$%ij! )+$0d! f&1! %7/e.+.2! (d62'+.,)&b! 2'2#917 a0.*k2bi! a0$#d67j! a0&+$e&!
a$8<+28%$%d! (7(+d67! .,-1 a$0$%*%2bi! .f2! 2)$! +&p+$%d! 0& MN2RB2(+&bK$/! 08208 1&'+*,.$/!
$h&)+$%! b&! %&)+$0$2h! P&, +$0! "a2,&! YSHEH| 6SH&H! (%7 /e.+<6! >2=R4! %*-$%2'.2j! 2!
)+$09!"2H%xX1/b&! )$(<'/($%*! a$HSF'$(M! a0.! %9a$8+&! a$HSF$(+.! HE)/®B.'+$%! 0&(ah! $fb&)+$%h!
YSH&#$%2'.&! a$le<%2+&I12! h&! 0&2#.1$%2'd! +&,-'.)26 $H$Wd-$! /8&'.2)! )+$0d! '2a0h! ao.!
Ep+$%9,-!  H$)/6&+S$,-!  %T7+%*02bi!  H2(.5.)*+$07! $fb&)+$%h! 12#&b! (I %7/e<%2'd!
a02%H&a$HSF'$(+'d!6&+:H7jB278&($%()d)#2(.5.)*+$07L& H#&! &+ 2#hI ABBg~10-2';12'H![$0&!
ABBWJ0$1-$H$%2,.&! (+0$6712#&1$12#:$0.+671-12H2". 21" 2bf#.ek-1 (/(&H$%!{) NN|!{>.'+208%6!&+!
2#NIABEE~1J2112".12"H!3.##(/(| ABEW|

P9-$H$/! a0.! %7/e.+<! $Ha$0i82".2! 12#%e&'d-$! 2! $f(2-/! b&! 2f($#i+'2 ! '&1*%.(#$(m! $H!
-$H'$+&'<I $b&)+$%!.'96.! a$/e<%2+&16.j! a0&+$e&! 6&+:H7!%7/e<%2'd! a0.! $f(2-$%$! 12#$e&'$6!
$Ha$0i82'<! %7/e<%2bi! .f2! -$H'$+&".2! )$)0d+'&-$! a$/e<%2+&I2h! JO.! +9,-+$! (7(+d6$,-! (2!

! EE



'&$h2%%/b&! a0$H#d6! 0.&H)7,-1 62+<, -$H'$+&'<! a$le<%2Hs%oj! 2'.! a0SFH#d6! (+/H& 'd-$! k+20+/!
'$%d-$! $fb&)+/h! >2).(+$! (7(+d6! H$)*e&! $Ha$0/8.m 2b! '&a$a/#*0'&! a$#$e)7j! 2#&F$! '2a#'.m!
a0&5&08&,.&! /')*+'7 -1 21 ka&,.5.,)9,-! a$/e<%2+&I$%h! Pn2)2! %-$H'&b! 08&a0&1&'+*,..! %.&6&!
$h2(g$%2m! Ho%$H7j! a0&!)+$0d! (6&! H2'd! $ib&)+7! SHBE.h! N2$a2)j! a0$f#d6$6! b&! (+/H&'9!
k+20+! '$%d-$! a$/e<%2+&12j! a0&! )+$0d-$! '&6+6&! '2! 128.2+)/l HE2+$)! -$H'$+&'<j! 27! (6&!
a$1'2#.! b&-$! a0&5&08&,.&h! N&%9-$H$/! a0.! $Ha$0i82'<! 12#$e&'$6! '2! $(2-/! b&! a0&Ha$)#2H!
6$e'$(+.! &p+02),.&! '5$06*,.<! 21 %#2(+'$(+<! 1! $DES%;! 85! '.&! b&! +0.%.*#2! i#§i-2a0h! %!
H$6d'&! 6/#+.6dH.<h JO<)#2H$6! 60e&! f7m! a$a<(2'.&! $f(2-/! %.H&2! '2! r&f&h! N 2km2(+.&! (il
82(+$!)H.(a$1<,.<! 6&+2H*+2! {'2a0h! 2/+$0j! )2+&;:0.2]j! )+$0d! f#.ek.&! ,-202)+&0.1/bi! .,-! $f(2-h
M)0&6!&p+02),.&!.'5$06*,.<! (2! +&'+$! aBF#d6!%7()7+/b&! 2b!a0.! (26$+'&0! 0&a0&1&'+*,.<I$f(2-/h!
J$/e<%2+8&1$%!9%)/(!68e'd!0&a0& 1&'+$%2m!a$6$,$15/"),.&!, &' 712" :#h! $(+!5/' +.$'j) +$0*!
a02,/b&! (1 %#2(+'$(+.1 $1(2-/h! G)!'&%7/e<%26&! aJO$8.#il a08%.212'$(M!@I62'+.)/ jla0.!+$6+$!
a0<(+/a&!b&! *0$8'd!;&'&0$%2m! a0&)%2a.%d! $Ha$0is2"2pB<'2'0!  a0$f#d6!b&!$1'28$%2'9!
2b! 2)$! a0<#.k™! a0.(ao($f.%$(m! $Ha$0i82,<,-! (7(+d6$%! {2'#h! $%&05.++."[j! )&HTHEB!
$Ha$0i82! $fh&)+7! a0&('&! a$H$d! a0&5&08&,.*6! a$le<%b2+&I2h! JO.! +%$0f&! $Ha$0i82,.&-$!
(7(+d6/! b&! 82(+$! a$e2HE%2'*! 2(a$q! 6..6#2! H$6d'$%* 124$(m | 2#&$! )$$a&0*,.2!

(I H$6d'$%96.1&pa&0+6h!

424 $8)+$7)%D0#6{8%7350)#(6

S(a&k'&bk$/! 2 10$1k<0&'&bk$/! +&,-'.)$/! $Ha$0i82'.2! b&! )$#2f$02+<% & #+0$%2'.&j! )+$0d! b&!
12#$e&'d! '2! 1¥)#2H'$6! a0&Ha$)#2H&! 1H.&12'.2! 1*/b6$%! 2a0&5&08&,.<! 6&HL.! a$le<%2+&I16.!
Yl/HI,'$(+.j! 2)! % 16./#S(+.! %7b2HO.# a$H$Fd! a0&5&08&,.&! {'2a0h! -$HE«6! a0$H/)+$%!
& #8&)+0$'.,)$6!$f,-SH&|N!='2)!a$%&H2'd!1a0&H.),.2!-$H'$+&'.2121:8'&0$%2". &I $Ha$0i82'<!h&!
12#%e&'d 2! -$H'$+&'.2,-l 2! (a0*062'<! a$le<%2+&I$%! %! $Ha$6R,$6! (7(+d6&h! P!
)$H21$02+<%'$6! a0<(+/a&! :&'&0$%2'.2! $Ha$0i82'<! H$6./b&! 62+.,2! -$H'$+&'<! y!
a$1$(++%2bi 2! 16'$e.'7! a$le<%h2+&I$%j! 6'$e.'7! -$H'$+&',-! $h&)+$% ! 216'Se.'$/!
-$H'$+&'<! {2b! a0&H.)$%2'9,-|h! "$H'$+&".2! 6oe/! $H10)2HI$%2m! $)0&6! 20.26&-$! -$H'$+&.2!

' 2106768&H1& ' &bIK)*#&12b112,-7+&".&!/08.+&b1.+&02),. &1a$/e <2 ABIRY+$61y 1 J#.) [+, 21 2#&TS!
$+06$0&".2! JOS$F#A6$6! b&! 0.&H)$(M! 62+<,!-$H'$+&'<j! )+$0il $Ha$0i82,.&! (7(+d67! a0&)$*%2bi!
0&H/),.$/1%7($)d-$!a$8+/!H.6&'1.<!%7/e.+<6!52)+$0. 18! 62+<,| 2#&F$! 1-#/)$98'. 2h! P7a#9%2! 1!
62#d-$! a0&)07%/! (a$#$8'&! -$H'$+&'9,-1 $fD&) +$%$! a0.| §8&+'9,-1 6'$e.* -l a$/e<%2+&I$%! 2!
$b&)+$%h!

N&H'96!1 10$1k<0&'9,-1H&#&'<!)$#2f$02+<%'7,-1$Ha$0i82,<,-!(7(+d6%!b&!.,-10$1H&#&".&!'PC

¥ >53)*7?#894+-%-(C2%+<%/:;<#6784+2) 52X 7+%*02bi!6$H&#7|!)+3$0d! (! 1$Ha$%&H'd! 12!
'&'&0$%2'.&! $Ha$0i82'<! '2a0h! 5$06$/! )#2(.5.)*+$0$%j! 52)+$0.1*,.&! 62+<,! 2#&f$!
'&10:'$%9,-! (.&+<h! PO-$H$/! b&! .,-! K)*#$%2+&I'S(m! {12! ,&/! a0&('$(+.! $Ha$0i82' <|j!
b&H'$H/,-k.2! .6a#&6&'+*,.2] 'b&H'$H/,-d!a0.H*%2".&!'$YM,-! $fb&)+$%! HS! (7(¢+d6/!2 !
6$e'$(m! $fb2('&'.2! $Ha$0i82'<h! "#2%'$/! '&%9-$HS/! +$- +$! a0<(+/a/! b&! *0$8'9!
a0%,&(! +%3$0f7! 6SHE&#H/'AS-12H/! 1THO$bS%)! (+02+2! a$/e.+&1'9,-! .'5$06*,.<! a0.! 0&H/),.<!
a0.&(+$0/h

¥ >53)*7?7#894+ -%-(C2%+ 3*#8/67848#21J)/+ ?!a02,/bi! ( '62+.,$/! -$H'$+&'<! $fb&)+$%!
a$/e<%2+&I6.J! %7/e<%2bi! %k&+)7! -$H'$+&.2! 121'26&2'd! a0&H! a0$,&($6!
1&'&0%%2'.2! $Ha$0i82'.2! {$Ha$0i82'.2! (i! %eH7! 2)+/*#'&|h! JO.! $Ha$0i82'<! (2! /08/b&!
aSHS'$(m! 6&H1L.! $fb&)+6.! 2#&f$! a$/e<%2+&16.h! P9-$HSF/! b&-! 0&#2+<%'&! % 7kk.2!
a0&('$(m! 2112-k.& H$(.2-/+&I" *! 2)+/*#'$(m! $Ha$0i82'<h! JO$f#d6$6! a0.! 8.(+$!

! EA



a26xm$%$6! a0<(+/a&b&!(#2f*! K)*#$%2+&I'$(m! a0.! 0.&H)7,-! 62+.,.2,-] -$H'$+&'<!
%&1)9,-! H*+$%9,-! 6'$e<'j! a0.! a0.H2'<! '$%d-$! $fb&)+/! HS! (7(+d6/ j! b&! '/+'d!
a0&a$8<+2'.&!$Ha$0i82k

MHa$0i82,.&! (7(+d67! a02,/bi,&! (! a26xm $/! 60e&6&! N2#&b! 0$1H&H#.m! '21 H%&! ()/a.'7j! 2! +$c!
12#$e&'d! 2! 3)5),")-(9+ 3)/;<#(4=)< | 2112#$e&'d! 2! 3)5),")-(9+ ),64@()< j! (!)+$096.!
a$/e<%2+&I! '+&02:$%2#h! J0%S$/! 6&+ HIJBHRIS02+<%'$6! $Ha$0i82'<! f$#$! $Ha$0i82'.&!
12#%e&'d!'21aSH$F $(+.1a$/e<%2+&I$%j! %6 7/e. +28;$0.+6/1-12H2'.21)! yI'2bf#.ek<,-!(/(&H$%!Y!
)?NN! {K)(+02'H! ABEBh! G£:$0.+6/(! ) NN! b&6$e'd! .6a#8&6&+$%2m! b&H'$H/,-$j! H$(2-/b&!
H$(+2+$8'&! a0&('d! $Ha$0i82'.2! 21+2)! (2! 2b! I'&K'D,-! 82($,-! +&K<! %&I)&b! $fl/f&n! 3#.ek<!
a$-I2H! a0.*k26&! %!)2a.+$#&IAhAHE JO.! 0$1-$H$%2'<! 6&H1.! 6&+:H26.1 %7/e<%2bi,.6.!
aSHSFS(M! a$/e<v%2+8%! 2#&T$! $Th&)+$%j! b&! +0&F2! 1$-12H".m! %.2,&0$! 2(a&)+&H} 6)+$0d!
a2+0.2c!a08&)%2a. Yol Y6&+#.+&I'S(Mj! a0&('$(Mj! &5&) + <V G RTI2. + 2! $Ha$0i82'SR&(0$(.&O0(!
2'H1[207a.('ABEE|h!

P1+02H.8'$6!)$#21$02+<%'$6!$Ha$0i82'<!'21 1*)#2H&! a$HS$'$(+.|a$/e<962+&I$%! (il a$/e<V%2+&#.2!
0&a0&1&'+$%2'KIH.6&'1.$*#'76! %&)+$0$6! $fb&)+$%ij! )H&L 1b&! a$8&+! $h&)+$UT d6&h!
A&H'$+#.%d! 1#$e)71%8)+$02! a$+$6!a0&H (+2%/bil %1m2-10&(ah! -BHER)+ $%! a$/e <%62-+&i8.
a$1.+<%'&! 2H&IB!'&;2+<%'&N!GF7!(7(+d6!'&$Ha$0IB2HI#&'  #$f*# &!'2ba$a/#*0'&bk.&! $f&)+7j!h&!
$1%7)#d! %7/e.m! 6&+:H/! =R4j! )+$0*! 1'<e.! %*-/l a$l.+<%'7,-! -$H'$+&'<! a0.! '2ba$a/#*0'&bk<,
$h&)+$,-j! 2 16&'&b! 0$1k<0&'d! $fb&)+7! (2! +2)! (+2'i! 0&#&%2'+ &bKKHBPI(H&H'Q! %&)+$0! b&! a0.!
+$6+$! (a0($&!/ 1%6x8k.'71a$/e<%2+&ISU0<#.k! 0.&H)7h! JO.1;:&'&0$%2'<! $Ha$0i82'<! (7(+d6!/08<!
'2ba$H$f &bk<,-1 1%)21'<)$%;j! '2! 1%)#2H&! a$HSFS(+.! -SH'$+&'<! h&H'$+#.9%69, -1 $fb&)+$%j! 82(+$!
%7/e.+<6!'2a0n!6&+0.)Y@)-;"/-)<46+3)5),")-(9 {2#&®!1-#/)$%2'<6|n!J 0.1%7/e. +<1+$-+$la$(+/a/!
b&! %9a$8&+! %&I16.1 +*0$8'9j! 2b! a0.! 1$-12H'&'<! 0.&H)7,-! %&D$%! a$/e<%2+&I$%! a8 B6&0&!
$-02'.8.+&1'012)$! 23) 4/5 j1)H&Y 1b&! a$8&+! $fb&)+$%! Wo&! a$8&+! a$/e<%2+&I$%h! P7a#9%2bi,.!
a0$f#d6! (#2&b! K)*#$%2+&I'$(k! 6$e'd! 0.&k.m! +&,-'.)26.1 0&H/),.&! H.6&'1.$'2#.+7120.&(+$0/!
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a$/e<%2+&12j! G621$! %7/e<%2! a$0$%*%2'.2! -$H'$+&'9,-! P2)ia&'9,-! $fh&)+$%!
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%9a$8+$6! 62#&b! %1$0)7! (a$#$8'9,-1 -$H'$+&'<h! R0/-96! 2(a&)+$6]! )+89! /6$eq/b&! 1%9k.m!
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! ELC



a20268+&XD42)j1 27! (6&! H$(.2-#.18$!"2b%7KK./1 a0&('$(m! $Ha$0i82'<H J2026&+0.1$%2'<6! Rb!
[I2H2'<6!$a+.65#'&-$ 101%!2#:;$0.+6&ly!"2bi#.ek<,-1(/(&H$%! (2! 12$F&02#.132+.(+212!" #IHH&!
a0.1&%62#/*, <I'"2IVEIH2+2(8&+$,-1%7-$H'$+.#! 2)$ 2 &ak.&! a2026&+0&! aO@PEEY32+.(+2! 2'H!
" #%2ABBgh!

#206'96! a0$f#d6$6! a0.! %7/e.+<! 2#:$0.+6$%! -12H2'.2! 'Bft.ek<-l (/(&H$%! W' #.'&!
$Ha$0i82,<,-! (7(+d6S$,-! b&! .,-1 *0$8'9! 2 1(#2f$! K)*#$%2+&I'0! a0$,&(! %9a$8+/h! P7/e.+<6!
-7F0.H'd-$! 2#:$0.+6/1 _#(+["! '2! 0$1-02'<! a0<(+/a$%! %7/e<%2bi,.,-! 6$H&H! 2! a26xm! b&!
0&2#.1$%2m! %9a$8+$%d! *0$8'd! $a&0*, B4 FGEa$6$,$/1 a2026&+0.1$%2+&1'd-$! 1-#/)$%2".2!
{a2026&+0$6! b&! 6$e'd! /08.m! a$6&07! 6&HL.! a0&('S(M$/! 2H#&IB2($%S$/! &58&)+<%'$(MS/|!
{L2(-.H! &+! 2#h! ABBIN2! 1-#/)$%2'<6! %7+%6$0& dBH&H#7! L2(-.H! &+B#! 2a#.)/bil k+2'H20H'i!
6&+:H/! -12H2'.21 "2bf#t.ek<,-! (/(&H$%]! %7/e<%2bi,/! J&2 0($'$%! )$08#28'0! 1$&5.,.&'+! 8<6!
0&H/)/bi! $' . &11#$e)/19%9a$8+/ % 7)#9,-123)/ 52! 23)5P1)! al&H(+2%/H8&I)$(m!6'$e. 7!
$Ha$0i82'9,-1$f0&)+$%!2!/ 1%6&1)$(M!6'Se. ' 71a$/e<%2+&8%!$Ha$0i82,.&-$!(7(+d6/h!

A&H'96!1 10.&K&'<! (#21&D!K)*#$%2+&I'S(+.| a0<(+/a/! -I2H2" 2! "2 ek<, - (/(&H$%! b&! H.(+0.i,.2!
%69a$8+$%!'21%.2,&0$! (+0$0$%! 2! H&H#&' &I H*+1'21 a20$86HR($! &+! 2#hI ABERIR. (+0.fii,. /1 H*+!

21 b&H'$+#.%d! (+0$bRH2'<6! .'%&0+$%2'9,-! ."H&p$%! H$)*12#.! 1%9k.m! K)*#$%2+&I'S(m! +$-+$!

a0<(+/aljl $H$1%/! 2! &5&)+.%.+/! $Ha$0i82,.&-$! (7(+d6/h! "&H'$+#.%d! (+0$b&! a02,$%2#.! (!

a$H6E'$Se.'$/! a0$5.4#$%! a$le<%%2+&I$%j! 8$! (2! a0.! k+2'H20H'$6! $Th&IGSH'$+&'<! $h&)+$%!
N*12#$! 2)$! &5&)+<%'&bk<! a0<(+/aj! a0.! a$0$%'@'H.(+0.fi,.$/ | ‘21 1:)#2H&! $b&)+$%! %!
$Ha$0i82,$6!(7(+d6&N! !

JO.14+9%$0f&!;025%%!' 2bf#.ek<,- ! (/(&H$%!J20)| &+h! 281%6S(+/al +1%h!'&*(7+'d-$!$Ha$0i82".2!
{2'#h! ;08&&H7! 5.#+&0.";[j! )+$096! $8B$0.4.! &5&)+<UKTHZB%62+&1'! (7(+d6j! H$(2-/bi,.! 2€! D!
($f'd! 109,-#&'.&! %$8.! /(+*#&'96! 6&+:H26! -12H2'.2! '2bf#.ek<,-! (/(&H$%! a0.! %&I)9,-!
H*+$%9,-! 6'$e."*,-l  {J20)! &+! 2#h! ABE|=,-! 6&+:H2! (2! (a$#.&-2! a0&5.p$%i! )$'+0$H/!

aSHSI$(+.! %&)+$0$%! a$le<%2+&I$%j! %n2)2! )+$0&b! b&! 6$e'd! %7+%$0.m! 2a0$p.624<%'&! ;

0&a0&1&'+*,.&!"2bf#.ek<,-!(/(&H$%0h!

42424 a6%P1E!OEITD0)J<'6!8)%6#%¢#:108), %6#S$, %(!

> &+$! 6&+H7! (2! (2e.2! $H-2#.m! 2! %7/e.m! #2+&'+'d! %#2(+'BKah! .H&'+.5.)$%2m! %1$07!
(20*%2".2j1)+$0d! %&HilNL21'26&'2'96!-$H'$+&'. 26! $TD&)+$%! a$/e<%2+&16.1% I$Ha$0i82, <, !
(7(+d6$,-h! "a2H2bi! (&6! 6&+:H7! %7/e<%2bi,&! '&/0:'$%d | (.&+&j! 12+&+i! R.O.,-#&+$%!!
GHSY,./! {I.1&+! 2#h! ABEv~! -&' ABER|JI"G! 2#&f$! 52)+$0.1*,.&! 62+<,h! Y2($%d! 0$1k<0&!
%7/e.+.2! a0<(+/a$%! ‘2! 0&H/)$%2'.&! H.6&'1{£20r20! &+! 2#h! ABBBYH*+$%9,-! 6'Se. ' -!
a0.".&(#2! (im2e! 110$)/! ABBD! HE! 6.#.:'T H$#*0$%! $0;2'.1$%2"*! (a$#$8'$(M$/! N&+5# {B&###1"!
[$0&'! ABBw|h! "a$a/#20.1$%2#2! '2b6x! 6&+:H7! 52)+$0.1*,.&! 62+<If)212#2! . -1 a0&('$(m! 2!
K)*#$%2+&1'$(mh

b)A%$7(9&'()!'F)%D"
42)+$0.1%,.2162+<,1h&!+&,-'.)210$1)#2H2'. 21 21 0&H/), & H.6&'1.&162+<,|H&S5.'$%2"*1 %1 #.'&*0'&b!
2#:&F0&NIPIH$6d'&! $Ha$0i82,<,-! (7(+d6$% ! 52)+$0.1*,.&! 62+<,! 6$SHE&H/bil a$/e<%2+&I$%!
21$h&)+7! H$! (a$#$8'd-$! a0.&(+$0/j! JH&! (i! .'+&02),.&! a$/e<%2+&ISUB&)+6.| 6$HE#$%62'd!
2)$! .- a0$H/)+h! P1'.)2bil +2)! %&)+$07! b&H'$+#.%9,-! $h&)+FI! a$/e<%2+&I$%! h! JO&!
b&H'$+#.%d! $h&)+7! 2#&TS! a$bR< &IS%! 1#$e)7! %&)+$0$%! H&S.'/bil '2)$1)$! '2as02! $h&)+! 2#&F$!
a$/e<%2+&I! 1#$e)7! %&)+$022+&'+'d! 52)+$07j! 8.! /el a$l.+<%'&! 2#&T$! '&;2+<%'&h! POGH&.



()2#+0'71 (i8.'1 +9,-+$! H%$, -1 %&) +$0$%! $HO*e2! a$/e<%2+&I$%! 1*/b&6! H¥@2.1)$)0d+&-$!
$b&)+/1.121a0&H/b&!I-$H'$+&'.&!a$/e<%2+&I By gh!

&g : Q567!

02/b<62%d! b&! a$10.&m! (2! a0*%&! 2! +$j! 2)$! b&! 6Se'BLISB2mM! #2+&'+d! Yo#2(+'$(+.! '+&02),.&!
a$/e<%2+&I$UHD&)+6.h! FHS6d'&!1%7-12H*%62'.21.'5$06*,.<!b&!82(+$!%7/e<%2'*16&+:H2!"PR!
{2'# hi"./#20! P2#/&! R&,$6a$(.+.$j )+$0*! b&! 50&)%&'+$%2"*! B! )%0#.! (%$b&b! K)*#$%2+&I'S(+.!
{"20r201&+12#h! ABBA~!"a.&;&#! &+! 2#h! ARBEYIfONAID&! 1*1$0'&*1 H&)$6a$1<,.2!62+.,&! Pj!
'21H%&!6&'K.&!162+.,&!'S 12IT j)+$09,-1(i8.'$6!b&!6$e'd! 1<()2m!'2(axm!ao%$H'i162+.,/1  Uh!

> *AHF-+QIB) ()*9&'89#+T#(984+U

1YZlc)# 821](#'18)71Y)8I6!Z6'$F;$, (Yo($td!

JO.1%7/e.+<! 6&+:H7! "PRIfiM2e.! N&+5#.p! [$0&'! &+h! 24! $f$-2+ #.1 Yok &SF&, Il H&S.'< I6$H/!

)2a . +$#7152)+$0.1*,.&!62+<4A9.H2'.&! a0%)$%! a0&H.)/bi,.,-|-SH'$+&'.&! $TD&)+$%j! 1%%. (#! 8.(+$!
21 a$le<%2+&I$%.! 2#&$! $TD&)+&JHRH2! ".&! 2! %1*h$6'&b! '+&02),. {[$0&'! &+! 2#h! ABBY|
J$/e.+*15/),.21 a0&H.),.&! -SH'$+&'.2!  &g!h&! +2)! $1$-2+&"*! $I11*)#2H'I! a0&H.),./! -$H'$+&'<!
5$06$/1%7/e.+.2!1a0.86&0'9,-I-$H'$+&'<h

&s:VA4Wg4 W 4 QR6;!

N2! +$! 217! (2! 6$H&#! '2/8.#! a0&H.)$%2m! 1#$&Yj! WG (16, 16.".62#.1/bi! ,-7f/! -$H'$+&'<!
'2H! /e! 1*676.! +0d'$%2,<6.! -$H'$+&".26.h! _.&I$6! (7(+d6/! b&! 2#&! a0&H.)$%2m! '$%d!
-SH'$+&'.212 142)1b&16.".62#.1*,.2!,- 7Tf7IH$a#' &™*1$  10&;/#20.128'91a2026&+&Bh!

)./ Z 3&3 CV CWC W5 4 X,3W- 4 W4 ||IQII- 4 |6, ]|-5!

37G8%Y

N21(26$+i16.".62#.1%,./1(2182(+$! % 7/e<%2!f/n!1 2#:$0.  +6/(1"zR1{2"#h!"+$,-2(+.,1:02H.&'+!
HE&(, & +|1 2#&ISIGI"{ 2" #N1 24#+&0'2+.1#8&2(+1(,/20&(|n!"zR ! b&la$a/#*0' &bk $/1%$IF$/1 1 1HO%SH/!
0&H2+<%' &Y+ j! &5&)+.%.+T820$8'S(+.'2! .6a#&6&+*,./h! G#;$0.+6/(1"zR! a0&,-*H12!
%ok&+)7! -$H'$+&'.2! %0d'$%2,&b! 6'$e.'&! H*+j! a0.8$6! a0&! )2eHd! -$SH'$+&'.&&g 1%67a$8<+2!
a0&H.)$%2'd!-$H'$+&' . &Ryg12! - 71/1a0&H.),.&! %g : & 75 C &gh! NF(#&H'&!2#:$0.+6/(16$H.5.)/b&!
a2026&+0&1a$(/'$6! ) H$+78".,.IH&0.%* &

¥ W [W, 41]73%gC X, " W5!
¥ W [Wg4 1]~ 3%g C X, A \g!

¥ Q[Qg4!]"3%s"6 CXz" 5!



¥ 6,[6 ;4173%g"QC Xy " 65!

PO-$H$/! a$le.+.2! GI"l b&! 6%e'$(M! b&H'$H/,-k&b! a202#8&#.1*%,.&! %9a$8+/j! a0&+$e&! a02,/b&!
SHHEHE ' &ID&H'$+#.%696.! %&)+$06.! $fh&jefMazH'&! a$/e<%2+&I$%h! GI"l b&! %-$H'd! a$/e.m! 2b!
Uol7(+d6$,-! a02,/bi,..-! ( L.6at.,.+'$/! (ax+'$/! %x1f$/j! )H&! (i! 62+.,&! '+&02),.<! 0.&H)& !
212#:$0.+6/(1"zR1a0&,-*H12Di,.|%K&+) 71#2+&'+'d1%6#2(+'$(+.!". &!D&!%-$H'd! a$/e fiH0&' &+ 2#h!
ABBgh!

YZee!

[$0&'1'&()00! % 7#&ak.#! (%$b/ adBk'i!6&+:H/!"PR!$ 112a02,$%2'.&!.6a#.,.+'&b! (ax+'&b! %x1f7j!
)+$0i! b&! 12-k.&! 1<()2m! $H! a$/e<%2+&I2! 2)$! &pa#.,. f{80&" ABBF|h!"PR! ff! %7/e<%2!
2'2#%;.)9'a$(+/a!) 16&+H&!"PR]j!2#&!5/"),.2'a0&H.)/bi,2! -$H'$+&'.&! b&! H$a#'&*!$ 1#$e)/!

+&0a0&+/bi,/'$062#.1$%2'il.6a#.,. +il(ax+i1%x1f/!  ["395| 71X uca7saph!

&g VA4Wgd W 4QR36, 4 |"395|°7 1T pharsap|!

Y&+:H7!%7/e<%2Di,&! "PR! (il 12-)$! 0$1k<0.+&I'd! 8/, ./ 6SHE&#$%2'./182(/'2  IHT7'26.,)9,-!
16.&'| 6$H&H/! a$/e<%2+&I121 %0.&F&-/1 82(/! {[$0&'! &+! 2#h! ABBBS! (2! /)21/b&! 2)$! %&l16.!
858)+<%'&I1#&ak&' . &!)%2#.+710&(ah!a0&('$(+.1$Ha$0i82'<h

42420 f6)T#(# 1%$!7)HA!

JO&H,-*H12bi,&! a0<(+/a7! a0.! $Ha$0i82'.2,-! (2! (2e.# ! 8$! '2ba0&('&bk.&! a0&H.)$%2m!
SH'$+&'.2! $h&)+$%! a$/e<%2+&I16.h! GH#+8&0'2+<%'7! a$(+$b! )! $Ha$0i82"./! a$,-TH1Bi#2(+.!
%7-12H*9%2".21.'5$06*,.<jl)H&!b&!,.&I$6!/(a$0.2H2m!$fb&)+ 7! ZYB6! a$02H<|12f7!.,-la$/e<%b2+&l!
8$1'2b09,-#&bk.&!H$)*2#! Lie.+)$%2rE#+&0'2+<% '71a$-12H!'215/", /j10&(ah!,.&I!$Ha$0i82,.&-$!
(7(+d6/! b&! *bH&'.& | '2b#&ak &-$6$e'd -$!/(a$0.2H2'.2 16'Se. '7! $fh&)+$%! a0&! b&H'$+#.%9,-!
a$/e<%2+&ISHVBE .&! /(a$02Hi%2'.2! b&! +&,-')2! (+0$h$%d-$! /8&'.2! (1/8.+&I$6! {2':#h!
(/a&0%.(&H#&20'.";|j!8.e&Ib&!"/+*1a0<+$6'$(M!+0d'$%2, &H$E%&b!6'Se. 7h

JO.! /08$%2'<! )%2#.+7! 21 &5&)+<%'$(+.! (2! 2! %7-$H'RIWba$/e<%2bi! 'd! 6&+0.)7! 2)$! a0.!
a0&H,-*H12Di,. -l a0<(+/a$,-h! J$a/#*0'76.1 (2! (+2#.1 YLL! {2 :#h! Y&2'10&,.a0$,2#102") )]  YGJ!
[2'#h1Y&2'129%8&02;&102") |1 2#&F$HN|R_z!{2":#h!{N$062#.1&H|!R.(,$'+./1&H! /6/#2+.%&!:2.'h!
"a$#$8'$/! 80 +$/1 6&+0<)! b&! &pat.,.+'d! a$/&¥a$l<,.&! /(a$02H2'.2h! N$062#.1$%'d! R_z!
{NR_z|j! %7/ e<%2! '$062#.1*,.0 a2026&+0$6! d, {62p.6*#2! H$(.2-/+&I*! -$H'$+2)!
2IH$(2-/b&! -$H'$+7! 110$16&H1.2! B! 2e! EJ0.1 &Y%62#/*, KO &b! a$1< | &$02H&'D, - $Th&)+$U4! /!
%.8&6&! %7a$8<+2m! a$6$,$/! '2(#&H/bi,&-$! %1m2-/j! )HBZ5a0&H (+2%/b&! -$H'$+&'.&! $ih&)+/!
2193h%&1#$;20.+6.,)91a2028+&0!1'&%9-$Ha/bi,.j#&(2bi,Na$1<,./d

e
m
1Mij kO3fG I5!:!n—Zj3I . C my,5g3h5
e
bp=

NR_z!h&!82(+$!%7/e<%2*1a0.26$!2b!a0.16.".62#.1+<I5/"),.<!(+02+ T2 :#hI#$((!5/,+.$'| j!0&(ah!
(7(+d67! (2 ! a0*%&{'2e.2! +i+$! 6&+0.)/! $a+.62#.1$%2H/' &+! 2#h! ABEA~! 32#2)0.(-'2'1 2'H!
_-$a02! ABEAhKp.(+/bi,&! a0<(+/a7! 6&+:H7!B&" 2! (2! /(a$02Hi%2".2 | b&! 6be'd! 0$1HE&#.m! HS!
+0$,-1 )2+&::0.<h! [0.+d0.$6! H&H&' 2! (IC! 1*)#2H'&! )$6a$'&'+7! +&,-'<)! (+0$b$%d-$! /8&".2!
%7/e<%2'0,-1 a0.! 6&+H&! #&20"."; +$! 02)j! %.H.+&I'd! '2IMfOhNh1[li8$%96.! )$6a$'&'+6. ! (il
a0.&(+$0!%(+/a/j!a0.&(+$0!%9(+/a/jla0.&(+$0!-7a$+dB/M21 (+02+7 {2 #hI#$((15/',+.$'|h !

! Eg



> *ANA)23)"4"(%+-(*)6)<C.)+/24"9H+24(W5%+$4#*"9"R+()+#' @

V$130:! {2'#h!as.'+r.(&|!

JO.! f$H$%$6! aO<(+/a&! 60e&6&! -$%$0.mIOBH/)$%2'<! a0$f#d6/! 1$02n$%62! $fb&)+$%! ‘2!
0&;0&(./'"b&H'$+#.%9,-1$fb &) HHW&!$H-2H/b&6&!():0&!$fb&)+/h'R$!/8&'.2!%(+/a/bilb&H'$+#.%d!
%&)+$07! %#2(+'$(+<EFH$%j! a0.8$6! %9(+/a$6! b&! 0&2& %! /08&™ | a0&! )2eH9! H$)/6&'+!
1%#* k& '+$!'a0<(+/alb&! %&16.1aSHSF'Y % 7/e.+.4 (ax+'&b! %x1f7! 0&#E&%2', | BEHFS% 9! a0<(+/a!
'&13$-12Hg/b&! 1*%. (#$(+.! 6&H1.! H$)/6&'+6.j! 21+2)! b&! 5."*#'2! a$1<,.28%.H.+&I"1 a0&! 5/'),./!
(+02+TBSHS$%9! a0<(+/a! EHHI2! a$/e.+9,-! 2#;30.+6$%! 6$e'd! H&#.m!'2! 2#;$0.+6 7! #3e&'d! ‘2!
0&;0&(..J! )#2(.5.)*,.1 2#&f$! $OH.*#'&b! 0&;0&(!.0*(+/a,$6! )2+&;:0.&! %7/e<%2bi, $SOH."*#'7!
fSH$%9! aO<(+/a! a0.! )$#2f$026'86! 5.#+0$%2'<! b&! 0*6&,! MOHLE&,H+%B0$6! [$0&' 2!
" ##a0&H.)$%24H.(+0.fi,./! -SH'$+&'<! $th&)+$% ".&! a0.26%/! ( !-$H'$+3/j! 2#&! b&b! a$l<,.$/!
%1$02H&'$6!1$1'26&!-$H'$+&'< {[$0&"12'H!" ##!ABEEh!

5&7%$0:!{2";#h'a2.0r.(&]!

J$)0$8.#&bk<!la@a/#*0'&bk<! b&! a*0$%80.,<aj! %)+$0$6! 2#:$0.+67! '&a0&H.)/bi! (+/a&g!
0&#&%2',.&! b&H'$+#.%09,-! $h&)+$%j! 2#&! /08/bi! 0&#2a%081.&! 6&H1.! a*06.! $fb&)+3$%!
(!$-12H$6!'2!1a0&H.)$%2'd! -$H'$+&'.&! a$/e<%2+&I12hP!a*0$%$6! a0<(+/a&! 2#;$0.+6 7! H&5.'/bij!
)+$09! 1H%S$b.,&! $fh&)+$%! b&! a0&! a$/e<%2+&I2! 08#8&%2'+'&bk<j! 0&(ah! )+$09! $-$H'$+<! %7
-$H'$+&'<6h! _.&I$6! a0.! a*0%$%$6! al<(+/a&! b&! 6..62#.1$3%2m! 6'$e(+%$! '&(a0*%'&!
a0&H.)$%2'9,-! 0&(ah! )#2(.5.)$%2'9,-! H%$b<,! H$)/6&'+$%h! J$a/#*0'76.! (2! (+2#.] 2#:BTH
%7/e<%2bi,&!'&/0:'$%d! (.&+&j!a&0,&a+0:'7j!a$Ha$0$%&1 {2 #h! f$$(+.; || 2#&F$! "PY|! 2)96.!

(il '2a0h! 402")j! GH23$$(+j! L2)"PY!  { -2a&##&! 2'H! _-2';! ABEE| h!P! )$#2f$02+<%'$6!
$Ha$0i82'<!f$#! a*0$%9! a0<(+/a!a0%9!0211%7 /e {§8I%S+! &+! 2#h! ABBIC]$/e.#.15/"), ./ (+02+7]!
)+$0*! f02#2! H$1%2-$%9 a*0$%d! a0&5&0&',.&! 6&H1.! b&H'$6:1%Ba$0i82'96.! H%$b.,26.!
$fb&)+3%0&(ah! 6..6 2#.1$%2#.! )#&(2bi,.! ;02H.&'»00'$%2".&! 6SH&H/! 0&2#.1$%2#.! $55#.'&! ($!
1#%e.+$(ME3/6FOSR!;&'&0$%2".&!(26$+'9,-1$Ha$0i82'<!$"  #.'&!(123630 4 ;55!a0.8%6!/ C !
a$8&+! a$/e<%2+&IMWPa$8&+! a*0$%! $h&)HEFC &) $(M! 6'$e.'7!6$e'9,-1-$H'  $+&'<j0 O
a$8&+!IH.6&'1.<! $fb&)+$%P +$a! - '2b#&ak<,-! $Ha$0i82'<|B<6! HP(.2-#.! #.'&*0'/! 1#$e.+$(m! 2!
K)*#$%2+&I'$(m! 6&+:H7ht,-! &%2#/*,.&! a0.".&(#.! %&+0.)&! YLKj! %a$0$%'2'd (! %+&H7!
k+2'H20H'96.! 6&+:H26.! )$#2{$02+<%'&-$! $Ha$0i82'.2! {"PR| j! '&82)2'&! '&/(a$)$b.%d!
%9(#&H)7j! )+$0d! '2%0-$% 247 #&ak. m! '$062#.1%,.$/1 2! 0&;/#20.1*, $IG#:$0.+6/(! L2')"PY!
%7/e.#.! QI'l &+! 2#h! ABEA]! )H&! %7/e.#.! 6&+:H/! #&20".";! +$! 02")! a09)0*+! %! -7f0.H'$6!
$Ha$0i82'<h! J$/e.#.! 6&+:H/! gN' C MN I'2! 0&a0&1&'+*,./! a$/e<%2+&I$%! 2! $fh&)+H$%S!
%&)+$0$%&b! 5$061BL' B2#.1$%2#.! 6&+0. NR_zh! “7f0.H'$/! )$6f.*,.$/! H$)*12#.! '2!



k+2'H20H'&b! H*+$%&b! 6'$e.'&! Y$8H#& (Na08&)$ 2mIb&H $+#.Y&R+:HT7! 2#&F$! 'd! #8D';! +$!
02')12#:$0.+671+2)6&0$!F,h !

S$H)FS0:!  {2":#h#.(+r.(&]!

N2ba$)0$8.#&bk$/! 6&+:H$/! b&! 1$1'26$%9! a0<(+/aj! ) +HBlo(+/a$6! b&! ,&#*16'Se.'2! $fh&)+$%!
212#;$0.+6/(1 a0&H.)/b&! .,-1+1%AD2%H.%d! $-$H'$+&142"; #h! ;0$/'H! +0/+-h! I$HI2! a$/e.+&b!
5/,.&! (+02+7! b&! 6$e'd! 0$LHE&H.M! +&'+$! a0<(+/a! H$! H%$+&)D.<j! 2+$! a$(+/a7!3*9#2)+
)3(924#$98&/6 784+ A<H$/H?"C+ 24(ADBB(+/aTj! ) +$0d!"4)3(92#$9&/6 7+ OI" @BI/+ - (*#(%+ "H#+ & @$H54+
3*OH24.)+ <&IH.I+ - U<H$IH#?"N29+ 24(*0@HPD$a/ #0'76.! 6&+:H26.! (il '2a0h! L2")_$(.'&;!

2H&IBI (' &H{"-/)#21&+12#NIABEA~!....21&+12#hI ABBF~IN.&NABEC|

009,-#&'<6! a0$,&(/! /8&'.2 | 2#:$0.+6/! |.(+'&+! a$le.+<6! +&,-'$#: .& Ga2,-& "a20)! (2!
12$7802# 4"-/)#2! &+ 24! ABEA|) +$0<! a$6$,$/1 a202#&#.1%,.&) D&H'$+#.%69,-1 . +&0*,.<1 )#&(2bi,&-$!
[02H.&'+/! 1858)+<%" #.] a0$,&(! /8&'.2! (2! I.(+'&+! 2#:$0.+6/h! R.(+0.fi,.$/! aOK(/! /8&'.2 !
2#:$0.+6/11.(+N&+108&2#. 1$%R8) | ABECH!N.&1 %7 /e #! a0$:026$%2, <! 6SH&H! Y 284 H/,&j! ) +$09!

a0.". &($#! $82)*%2'd! 1#&ak&'.&! a0 $f0$%()9,-! H*+$%9,-! 6'Se."* -h! JO.! 62#9 - H*+$%9, !

6'$e.™ -1(21(26$+*10de.212  IH.(+0.fi,.2! %9a$8+$%!0&(ah#B 1242 12)$!(a$62l/bi,.|a0%S)!

&H#d-$! (7(+d6/h! MF&! a0* &! a0&/)21$%24#. 1 #.'&*0'/1 1*%. (#$(m! $H! 02/ 6'$e.'7! H*+h! Y 0e&6&!
a$%&H2mj! e&! a202#&#.1*%,.2! 2#&F$! H.(+0.fi,.2! %9a$8+/! a0.! ad<(+/a&! #&20'.;! +$! 02)j! b&!
a&0(a&)+<%'$/! 6&+:H$J! )+$0*! (a=q2! a0.26&! a$e.2H2%)7! K)*#$%2+&I'S(+.! $Ha$0j82!
(7(+d6$%H

427 gE+7(1#[";7D,%l; !

Pla0&H,-*H12bi,.,-! )2a.+$#* -1 (6&! a0&H(+2%.#.! 6&+:H7! )$#2{$02+<%'&-$! $Ha$0i82'.2!
2!1$Hadi82'.2! 12#%$e&'$6! 2! $f(2-/h! M)0&6! +9,-+$! a0<(+/a$%j! ( )+$096.! (i! (ax+d! .,-!
'&%9-$H7 21%9-$HT &p.(+/bi! 2b! n2#k.&! 6&+:H7! +%$0f7! $Ha$0i82£Ra0h! H&6$;025.,)d]!
156/ .+'d1 2#&F$! 1'2#$(+'dh! "a0*%'76!)0$)$6! (2! /)21/b&! )$6f."*,. 21%.2,809,-1 a0<(+/a$%;!
YH&! b&! 6$e'd! &#.6.'$%2m!'&H$(+2+)7! b&H'$+#.%9,-1 6&+1PH2+%$0.m! +2)! i(a&k'&bk./! 6&+:H/!
$Ha$0i82'.2 {3&##!2'H![$0&' | ABBWIj!

MHa$0i82,.&!(7(+d671)$6f.'/bi,&!%.2,& 0$!la0<(+/a$%!)#2(.5.)/b&6&!2)6,*95"C+)53)*72#894+
-%-(C29h! [$6f.'$%2'd! 6&+:H7! '&6/(.2! fTm! /+'&! %.2,&09,-! HO/-$  %h! >.&+$! (7(+d6H&!
6$e'd!)2+&;$0.1$%2m! H$! W1 '2(#&H/bi,.,-1)2+&;:0..{[2kk*)! ABEC~!13/0)&! ABBwh! Mf2b2! 2/+$0.!
a0<1%/)/bil Ho(#&H'I! 2'2#91/! 2! a$1$0$%2'.&! )$)0d+'&b! H$6d'7j! 12! i8&HS6! %9f&O/!
'20%-$H'&bk.&-$! HO/-/! -710.H'd-$! $Ha$0i82,.&-$! (7(+d6/j! 2)$! 2b! 5/),.&! b&H'$+#.%9,-!
)$6a$'&'+$%! $Ha$0i82'.2! %! -7f0.H'$6! (7(+d6&h! N.ek.&! /%*H126&! 1$1' 26! )2+&;:0.<! (!
$a.($6! 6&+:H7j! a0<)#2H6.! &p.(+/bi,.,-! (7(+d6$%! 2! %9I(#&H)$%! 3/0)&-$! &Y62#/*,. <V (+d6/!
$Ha$0i82bi, &-$10&K+2/0*,.&10&2#.1$%2'$6!' 21H*+$%&b!6'Se.'& AFBIBBB!-$H'$+&<h

42721 Y&-$0)#:!

3/0)&! a$%2e/b&! %*-$%2'il 6&+:H/!I 12! '2bb&H'SH/,-k./! 2!  '2b/'.%&01*# &bk./h! 1.'&*0'$/!

) $61.%,.$/1%.2,8009,-1 -$H'$+&'<! {$%*-$%2'<6! +9,-+$! -$H'$+&'<|! $f0&)+$%! a$,-*H12bi,.,-!
11001'7,- $Ha$0i82,<,-1 6&+:H! %1'.)* %6*-$%62'*! 6&+:H2! $Ha $0i82".2h! JO.! %9f&0&! (+2+.,)&b!
#.8*0'&b! %*-$%2'&b! 0$%'.,&! (2! ${%7)#&! [%2e/b&ISEH'$+&'<! 2#&1$! a0.&(&)/! $Ha$0i82'9, -!
$h&)+$%N!J0.13/0)&-$! &Y62#/*,..1(2!/)*12#$1&6a.0.,)d!'2(+2%8&" . &1 %*- | D&H'$+#.%69, -1 6 &+ B)$!

A_++a(cEE6$%.8#8& (hS0:€



'882)2'&! '&&58)+<%'&! 2.f2! YHEEV! a0<a2H$%! a0.'.&(E#B&ak&'.&! $a0$+.! a$/e.+./! b&H'$+#.%9,-!
6&+H! (26%(+2+&h! V)*e)$%96! a0<)#2H$6! b&! (7(+d6! P>2":$j! %7/e<%2bi,.! a0&6&0!
$9%*-$%2'0,-! 6&+:Hij! )+$09! $Ha$0i82#! '$%.'$%d! 8#+)7! %! H&"<)$,-! u$0,&(+&0! >&#&;026! 2!
221&++&!IM'H#.'&]_#27a$$# &+ 2#n! EQUE*-71%! (7(+d6&! J>2";$! (i1 H7'26.,)71/08$%2'd! 2!

f*1&! a$le<%2+&I2j! (6$e'$(M$/! .,-! H&5.'<,.&! 2 bl '21i0$%".! $fb&)+$%h! YSH&H#7! %7/e<%2'd! a0.!
)$6f.*, <! )$#2f$02+<%'&-$! a0<(+/a/! 2 I$Ha$0i82'<! 21 1*)#2H&! $f(2-/! (i! /HOe.2%2'd!
(&a20%+'&j! 8$!/6$eq/b&! %7/e.+.&!ka&,.5.,)9,-| %7#&ak&'<! D&H'$+#.9698H8HN! _#27a$$#! &+h! 2#!
a0&! '$%d-$! a$/e<%2+&I121 H&5.'/bi! 0$%'2)i! %*-/! b&H'$+#.%69,-! 6SH&#$%j! )+$0*! b&! '&()00!
$a+.62#.1$%2'*11".e$%2'<6!,-7f71a0&H.),.&!-$H'$+&'<H

42724 SF(6X)#: !

06.8k2'9! a0<(+/a! a$1$(+*%2! 1$! 1$(+2%$%2'.2! 1$1'26/! $1a$0i82'9,-! $1h&)+$%S$j! )+$0d! (i!
%7:8'&0$%2'd!001'76.1$Ha$0i82,<6.16&+:H26.IH$!b&H'd-$!/".5 .)$%2'd-$! 1$1'26/hIM+*1'&!
b&j!2)$!+.&+$! $Ha$0i82".2! (20*%'&! 1$02n$%2mij! $1%6 7 ) HEBIER62"*16.802! . (+$+7120<+$6'*120.!
b&H'$+#.9%9,-! $Ha$0i82".2,-h! JO$F#d6$6! a0.! 16.8k2'$6! a0<(+/a&! b&! *0$8'$(m! (ax+d-$!
$%8&08&".2! b&H'$+#.%9,-! a$/e.+9,-! 6&+:Hh! JO<)#2H$6! $Ha$0i82,. &-KHEB/! %7/e<%2bi,&-$!
16.8k2'9! a0<(+/a! b&! (7(+d6! 2! $Ha$0i82'.&! )O(+'9,-! 6.&'j! )+$09! %7-0 2#! (im2e! a0&! r&$%9!
a0+ '268&#. N &+ {z#2/f&O! &+! 2#h! ABEY|"7(+d6! %7+%*02! 6'$e./! $Ha$0i82'<! 11+0$,-!
a0<(+/a$%j! F$! $f(2-$%$! 12#$e&'d-$j! )$#21$02+<%'&-$! a0<(+/a/! A%7K'! %1$0)/! 6.&'
/(a$0.2H2! a$HI2! %k&$f&, '&b! a$a/#20.+7h! S(a&k'd(2! /)*12#$! a$le.+.&! +$-+$! a0<(+/a/!
%H$6d'&! $Ha$0i82'.2! 6/#+.6&H. *#&-$! $f(2-/! ()/a.*6! {[2kk*)! ABEC] j! )H&! 1%9k.#!
a0&('$(m! $Ha$0i82'<! 2! a$a0&H'9,-! a0.&8)2,-! %$8.! %7/e.+./! 6&+:H! (26$(+2+&H [2kk*)!
%7/e<%2! H%&! 68&+:H7!:&'&0$%2'.2! $Ha$0i82'jtR! Y$#21$02+<%'&! $Ha$0i82' 2! b&H'$+#.%,$6!
21$f(2-$%d! $Ha$0i82'.2! b&H'$+#.%,$6! %! ()/a.* -j! )+$0d! (il '&()o0! 2;0&;$%2'd! HS!
%9(#&H'9,-1-7f0.H'9,-1$Ha$0i82'<!a0& 1&'+$%2'9,-la$/e<%62+&I$6h!

42729 576;D#)'(6!

J0&a<'2,<! a0E-/al % 71&0*! #&'I b&H'/1 11%.2,809,-! $Ha$0i82,<,-1 6&+:H! %! (7(+d6&! '2!1*)#2HE!
(+/*,.&h! JO&! 001'7,-! a$/e<%2+&I$%;j! 60e&! f7Tm! 902+ $H#.K'*! 6&+:H2h! JO&Ha$)#2H$6! a0.!
a0&a<'2,$6! a0<(+/a&! b&! a0<+$6'S(m! (a$l2-#.%d-$! )0.+d0.2! '2! 1¥)#2H&! )+$0&bj! (2! 0$1-$H'&! $!
%978&0&! $Ha$0i82,&b! 6&+:H7h! Mi%7)#&! (2! %7/e<%2! 6.&02! .(+$+7! $HAS/GE0&)+/h!
JO<)#2H$6!a0&a<'2,.&-$!$Ha$0i82,.&-$!(7(+d6/1b&1a0* 2142h%2'H! &+h12#j1)+$0<!% 7 +%SQlE | (7(
'21 $Ha$0i82'.&! $ih2%$%2'.2! (#/e.&f! %Ba0$(+0&H<! "MG! {2;#h! (&0%.,&! $0.&'+&H! 20,-.+&,+/0&|!
["20%2'H! &+! 2#h! ABEQ26&0.2%2bi! (2!'21%7/e.+.&! -.(+:0.&! a$le<%2+&I12)! '26.&i$& ($%2".2!
&p.(+/bi,. - (#le.&Fh1 J0&580$%2'$/16&+: H$/1$Ha$0i82'. 21b&!)$#2f$02+<% &I SHa$0i82" &j!)+$0d!
b&! %0<a2H&! '&(,-$a'$(+.! ;&'&0$%2'.2! $Ha$0i82'<! '2-02H&'d! )$'+&p+$%$! $f$-2+&'96!
$Ha$0i82'<6h! N2b%x8k$/! %9-$H$/! +2)d-$+$! -7f0.H'd-$! (7(+d6/! b&! &#.6.'*,.2! a0$f#d6/!
(+IH&'-$! k+20+/j! 21+$! 1a$-12H/! a$le<%2+&I2j! 2#&! 2b! r&f$%&b! (#/ef7h! J0&a<'2,.&! a0<(+/a7!
6oe/! $)0&6! a0&('$(+.! 2! a$ )07+.2! $Ha$0i82'<! 1%9k.m! 2b! k)*#$%2+&I'$(m! $Ha$0i82,.&-$!
(7(+d6/! {z-212'52012'H1J0T;&# B&"&++ABEBH!

4272G_$F+(#$0): !

JO.1)$6f.'$%2'$6!a0<(+/a&!(21%7/e<%2bil.'5$06*,.&12 1%6#2(+'$(+.11<()2'd! 1b&H'd-$! 1HO$h2j!"2!
H$a#'&'.&! 6&+:H7! 0&(ah! b&b! 2#;$0.+6/! ;&'8&0$%2'.2! $Ha$0i82'<! 12#$e&'$6! '2! .'$6! 1HOSb.h!
>&'+$1H0/-1-7f0.H'd-$! $Ha$0i82". 21$f(2-/b&! F2!b&HE'  1)$6a$'&'+!:&'&0/bi,.!$Ha$  0i82'.2j!
'2$a2)I$Ha$0i82,<!(7(+d6!(.1#& 1a0&a$e.8.2!.'5$06*,.&!1 In2#K.&-$! THO$D2j!)+$0d! (*6!1%7/e<%2!
a0.!:&'&0$%2'<!$Ha$0i82'<h! P-$H'd!b&!a$/e.m!-$!a0.!/e! &58&)+<%'7,-1$Ha$0i82,<,-! (7(+d6$,!

! AA



)+$0d!,-,&6&!0$1Kk.0$%2mh!3/0)&! (a$1$0$%2#1a0.1%7/e.+<1)$6f.'SYMRaS(+/a/1#8.16.'.6*# &!
1#8&ak&'.&h! “7HO2! b&! a0<)#2H$6! )$6f.'$%2'd-$! a0<(+/a/j! HE$0$6! b&! )$#2($02+<%'&!
$Ha$0i82'.&! $f$-2+&'d! $ I$F(2-$%d! Yo#2(+'$(+.! $h&)+$%'a.&;&H! &+! 2#h! ABBY[$')0d+&!
&pa&0.6&'+7! f$#.! 08&2#.1$%2'dIHH6d'E! 5.#6$%)! 2(/a#&6&'+*0'76.! '5$06*,.26.! a0.!
)$#21$02+<%'$6! a0<(+/a&! (il '5$06*.&! $ 15.#6$,- 2la$/e<%2+&I$,-! 1H2+2f*17! =YR3h!
N2b#&ak<6! (2! /)*12#! a0<(+/a! %7/e<%2bi,.! )$6f.'$%2'il 6&+:H/! .6a#&6& +$%2'i! %7/e.+<6!
2#:$0.+6$%! "PR! 2?NNj! )+$0* b&! %n2)22)+$0.1*,..1 ,&1! "PR! &5&)+<%!DP,-#2! 21*0$%&q!
16$eq/b&I&P+02), [1H2+8&+'9,-1%6#2+$(+<I6&H1.1a$le<%2+&16 12.#626.h

42?2KR$IXD76#:!

JSH$F&! )1 )$6f.'$%2'd6/! (ao($f/! 3/0)&! H&5.'/b&! )2+&; :0./! 0$1k<0&'9,-! -7f0.H'9,-!
$Ha$0i82,<,-! (7(+d6$%h! JO.! +$6+3$! (ao($f&! b&! % (+/a$6! a0&! 6&+:H/! $Ha$0i82'.2! 6'$e.'2!
$f$-2+&*1 $ 1a0<H2%'d! .'5$06*,.&h! "&H"™! (2! 2#&! /e! $! $f$-2+&'.&! a$/e<%2+&I()9,-! H*+! % 3!
5$06&! 6SH&#$Y%)! 2#&fS! )2'H.H*+$%! '2! $Ha$0i82'.&! 5306%/08.+d-$! %9a$8+/! 0&2#.1$%2'd-$!
S$/' $Ha$0i82,%/! 6&+:H$/! 0&(ah!)$6a$'&'+$6h! J0$,&('0 $1k.0$%2'.2! b&! 6%e'd! 0&2#.1$%2m!
$52.'&jI'&12mM2e/b&!12!'&1%7k/b&!)$6a#&p.+/\{H.6&'1.$'2#.+/|-#28H ! $Ha$0i82,&b!16&+:H7!2!Ib&!
5#&p.f.# &bk<12)$!)$6f.'$%2'91a0<(+/ah! JO<)#2H$6!+2)d-$+@tf+/a/!a0.|$Ha$0i82'<! 0&k+2/0*, .<!
b&! '2a0h! 1-#/)$%2".&! 0&k+2/0*,..! H$! 1-#/)$%! %&HI2bk$/! 68I$!! $Ha$0i82'.2h! O-#/)j! )/!
)+$0d6/! 0&k+2/0*,.2! a0.(#i,-2! 60e&6&! a$%2e$%2m! 12! 0$1k<0&".&! $Ha$0i82'9,-! $fh&)+$%!
0&k+2/0*,.<h!N*(#&H'&! $f$-2+<6&!6&+:H/! $Ha$0i82'.2! $a0&5&0&",./' 0&k+2/0*,.<10$%'2)d-$!
1-#/)/ h! J02)+.,)96! a0<)#2H$6! +$-+$! a0<(+/a/! b&! )$6f.'$%2".&! $f(2-$%$! 12#$e&'d-$!
$Ha$0i82'.2j!)+$0d!'&()00!(a02,i %2!1a0<H2%'i!.'5$06*,./1$1a0<(#/K'$(+.!)Ib&H'$+#.%696!1-#/)$6!
6&+:H$/ | )$#2{$02+<%'&-$! $Ha$0i82'.2K[.6! ABBv| h! JO$f#d6$6! 0$1k<0&'d-$! a0<(+/a/! b&!
-I2H2'.&! %-$H'&b! 0&a0&1&'+*,.&! %9(+/a/! 253$06*,.&! 2)$! +2)&b! 11%&HI2bk<,-! 0$1k.0/bi,.,-!
$Ha$0i82,<,-16&+:Hh!

4272N_),A&1$0: !

"8)%&'8'96! 1$02H&'<6! 2 19%7+%$0&'<6! (+0.)+'&b! -.8020,-.,)&b! k+0/)+i07! %1')*! )2()*H$%I!
6SHE&#N! P! +$6+$! SHEHT! (2! %7/e<%2bil n2#k.&! 6&+:H7! f21 %! (+/*,.jl Y&HT! '2HO2H&™!
$Ha$0i82,.2! 6&+:H2! a0.02H.#2! %.2,8096! $fh&)+$6! 0$%'2)d! -$H'$+&".&j! 0&(ah! /e.+$8'$(m! a0&!
a$/e<%2+&I12h! Ve! &p.(+/bi,&! a0&H,-*H12bi,&! $Ha$0i82'.2! '&16&'<j! .f2! . -! a0&/(a$0.2H2h!

" 4/%,.21 (120.02H&' $/1 0$%'2)$/! -SH'$+$/1 5/'),.8! /e +$8'$(+.1".&! b&! 261 +2)  * 82(+*j! a0&+$e&!
$%7)#&1%.&6&!%7b2H0.ml/e.+$8'$(M!%!a0&('&bk&b!6.80)&!12)$!'2a0N!-$H'$+&'.21'21K)*#EIE! 2e

3/0)&! a0.! &%62#/*,..1)2()*H$%d-$! a0<(+/al!l 16& #15/') ./ /e +$8'$(+.jl )} +$0&D! %9(+/a$6! f$#.!
H.Q0d+'&! -$H'$+7j! f&1! (+02+71)%2#.+7! $Ha$0i82'<h! P7/e.#1)2()*H$%2186$, -! $Ha$0i82,<, !
6&+:H! 2! %I(#&H)7i$#.! a0.21'.%dj! a0&)$*%2bi,&! .'d! -7f0.H'd! )$6f.*, .&h! JO<)#2H$6!
-7f0.H'd-$!)2()*H$%d-$!$Ha$0i82,.&-$!(7(+d6/!b&! (7(+d6!$Ha$0i82bi,.!-/Hi/1a0&! 6 $f.#d!
120.2H&'.2!{126a0$a$/4#$(! &+ 2#h! ABEAP 7/e<%2bi! H%$bi0$%q$%i! -.&020,-./j  H&! 1*)#2H$6! b&!
)#2(.5.)$%28&! 0 /! a$6$,$/! "PY]j! )+$0d! b&! *(H&H'&! /a02%&'d! $ IN2#kK.&! )$H21$02+<%'&!
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%6)+$0&bI5*1&!:&'&0$%2'. 21$Ha$0i82'<!(21)$'+&p+!(a02,i%2h!



> *AAH]30),%+),). 4 B)<H"OH#+)53)*T 24" +) 4@)" (4Y (+3%9+98.+R4A"4*)<BEQ" (#*4<+A(+#SA+FGBBH
=H&'+.5.)$%2'd!+0.1a202H.;671%7/e.+.21)$'+&p+/1(i'2 (#&HS$Y'd

¥ QO$(*)<#'94+ @)"(AY()2+ 3*45+ RA'4*<H"2+ )53)THPH&IS! )$+&p+2#.1%,.2!
$Ha$0i82'9,-! $h&)+$%! '2! %(+/a&! b&! a202H.;62j! JH&! )$'+&p+/*#2! '5$06*,.2! 0.2H.!
%69f&0! H*+!1a0&!kag&,.5.,)9)$'+&p+h!N2ba0%! a$6$,$/1)$'+&p+/1 1%$ 568! 6'Se. /!
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)$+&p+/*#&b! '5$06*,.&N! Sa02%7!5$06$/! )$'+&p+/2#.1*,.&! 6oelf7Tm!fin! O9$(*)<#BIU
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)0/-/h! T2(+9610.8K&'<6!b&! /08&".&! 2 16$+.%*,.2!1%7102'9,-| a$/e<%2+&I$%j! )+$0<! -$H'S+.21'8Db
$h&)+7! %7(+d6&N! Px8k<6! a0$f#d6$6! b&! a0<,-$H! '$%d-$! a$/e<%&R! H$! (7(+d6/h!
I$/e<9%2+8&#.21'&-SH'$+.#.16.2H'& $h&)+7j! +2)e&! $HBZQ! (7(+d6!.6!'&HS$)*e&! % 7:&'&0$%2m!
$Ha$0i82'.2h!Gbla$!a*0l. ., *#'7,-1-$H'$+&'.2,-1h&!"*0$8'd!%7;&'&0$%2m!a0&('d!$Ha$0i82".2!
2la$/e<%2+&#.2! 1$(+*%2bil 50/(+0$%2'<! 2#&$! $aiki(TABUGT! 2 #&$! r&f$%d! a$0+*#7!
%7/e<%2bi,8$Ha$0i82,.&! (7(+d67h! L.&Kk&'<6! b&! %7/e.+.&1$-2+&".&! '5$06*,.<! 1 1.9 -!
1HO$b$Y%!2#&1$1%7/e.+.&!1-710.H'9,-I$Ha$0i82,<,-!(7(+d6$6h

P7/e.+<6! H*+! 1$! ($,.*#'&b! (.&+&! 42,&($$)A2!11%)#2H'9,-1 H&6$;025.,)9,-! H*+ | N.,+2! &+! 2¥h
1%9k H(a&k'$(m! $Ha$0i82'<! a0&! +1%h! %o(+/H&'D,-Sl a$/e<ahB%!V2e! DI *($F&!  %h$0$%'2'<!
($1k+2'H20H.1$%218. 16&+0.)26.1{2" #hILY"K! yIL$$+16&2'1(,/208&!&00$0| {N.,+21&+12#h! ABELC]|
>&'+$! a0$f#d6! b&! a0<+$6'91%HS, - 0$1k<0&'9,-! +7a$,-1 :&'&0$%2'<! $Ha$0i82'<! {I./' ABEE| h!

I/ 1-$10.8K.1%7/e<%2'<6! 0&a0&1&'+2+<%'&b! %1$0)7! $Th&ISEHVR+&I$%;! )+$0d! a0&,-*H12bi!
62+.,$%$/! 52)+$0.1*,.$/h! PO(#&H) 7! $%&0& <! 0&2#. 1$MHRI$6d'&! 6/#+.6dH.<! {5.#6! 2! -/Hf2|!
%7)21/bil %7($)i! H.%&01.+/18$)07+.&! $Ha$0i82'<! b&-$! 6&+:H$/! A*0$%&q! BEf$,-! +7a$,-!
a0$f#d6/!(+/H&'d-$1k+20+/1a08)$*%2bil 12/e<%2'd!-&/0.(+.,)d!6&+:H7h!!

JO$f#d6! (+/H&'d-$! k+20+/!b&%9021'&bk.&! a0<+$6'9! %! H$6d'&! ) $#2f$02+<%'&-$! $Ha$0i82".2j!
YH&! b&! 6$H&#! 12#$e&'9! .f2!'21 a0&H$K#9,-! -$H'$+&'.2,-1 $fb&)+$0! Yo7 (+d6&! {",-&."t &+! 2#h!

V12" #hIL&, $66&'H2+.$1"VKOTI">2+868& +( !
G0 uhIM 4. &1IG 247 +.,2#130$,&((.; !
Q.++a(ceErnTh52,&f$$)h, $6€!



ABBAN! “7fO.H'$/! )$6f.* .8/l 2 la0.H2'<6! $Ha$0i82'<! 2! 1*#2H&! $f(2-/! 60e&6&!
&#.6.'$%2m!a0$H#d6! (+/HE&'d-$1k+20+/I'$%9, - 1$f0&) +$%! H*+$%9, - (& £PHE&().12'HI Y 2'+02, -!
ABEC~12/'2r20H2'2!2'H! Y&&)! ABBF| h!P7/e.+<6!-7f0.H'd-$!a0<(+/a/! 2!a$6$,$/152)+$0.1*,.&!
62+<,1"206&().121Y 2'+02,-19%7+%$0.#.10*6&.,j!)+$09! aSHIZB& 0& <16 d'&1'$%.'$%69, -1 8#+) $%!
a0&)$2#! &p.(+/bi,& a0<(+/a7! )0.&k&./! (+/H&d-$! k+20+/! $Ha$0i82'9,-! $fb&)+$%h!
ZI'2r20H'2!  21Y&&)! a$le ! 21 0.8k&'.&! k+2+.(+.,)9! a0<(+/al %7/edih? 3$#+162"$%8&!
2/+$62+7! a0.! 6$SHE&H#$%2'<! )$0&H*, <! 6&HL.! *-$H'96.! -$H'$+&'.26.! {a*0$%*! '+&02),.2|!
$b&)+$%! a$/e362+&16.j! )+$0d! '&()00! a0&a*h2billZ($,.$%2'96.! $f(2-$%96.! .'5$06*,.26.!
$I$h&)+&IGH+&0'2+<%'76! a0<(+/a$6]! $%&0& ' OBHBH6d'&! $Ha$0i82'. 2! 6$f.#'9,-12a#.)*,.<  1b&!
1<()2%2".&! '5$06*,..1 1$! ($, #7,-1 (&+<! {>r.++&B|! {11 &+! 2#h! ABEY] )H&! 2/+$0.! a02,$%24.!
(1521K.)6.1'21 20$5.#$,-| D&H'$+#.969,-1 2a#.)*,.<! BT +%6*02#.| 6SHEHSY6d! %.0+/*HR T >96+$!
#2+&'+'96! a0<(+/a$6! HE)*12#.! ' &+ 2#h! %$! (%$h.,-! &pa&Ot8s! 2e! $ wv,! %7kk.&
$Ha$0i82'<1%$8.112/e<%2'96!6&+:H26h

42N a$168!:$ITD0)%6B)

Y$HE&H! a$/e<%2+&I2! 0&a0&1&'+/b&! '5$06* $&IH.%. H/*#'7 -! a$e<%2+&I$,-! 2b& '/+'9! a0&!
(-$a'$(m! 2H2a+*,.&j! 0 &(ah! a&0($'2#.1$%2'.2! ;&'&0$%2'0,-! $Ha$0i82'<h! R2H2a+<%'7,-!
r&f$%9,-! (7(+d6$,-!  6SH&H/D&6& a$le<V2+&IS%/! 1'2#$(mj&H#&Si #$-7! a0&H,-*H12Di,/!
0i(&'$(M! 2#&1$! 'H.%.H/#&! 07(7! a$le<%2+&I12! {a$%2-$%dj! $($FS(+d! 2#&1$! )$; . +<%'&|!
{30/(.#$%() 7! 2'H! Y ##*'| ABBW! P! a&0($'2#.1$%2'$6! $Ha$0i82'<! 6$H&H#/D&6&! a$/e<%2+&I$%&
1*/b67h! J0$,&(! %7+%$0&" . 21/H0e.2%62".2! 2)+/*#&-$! 6SHEH/! a$le<%2+&I2! 1<()2%2'<6! H*+!
001'76.! (a0($6.j !2)$!'2a0h! .6a#.,.+'d! (H&H$%2'.&(a0*%2'.2! a$/e<%2+&I2! 2#&f$! &pa#'d!
%7e.2H2'.&1%(+/a/\$H!a$/e<%2+&I121(21'219%2!6$HE&#$%2' . &la$/e <R +&

JO.! '$%09,-! a$/e<%2+&I$,-! W(7(+d6&! &p.(+/b&! a0$fH#d6! (+/H&'d-$! k+20+/! H.()/+$%2'O!
%)2a. +SHEAh@ &H'96! 1 16$e'9,-1 0.&Kk&'<j! b&! 6$e'$(M! '2i  8.m! (2! 6$SH&H! a$/e%2+&I12! $H!
$(+2+'9,-j! b&6/! '2ba$HS$F&bK<,-! a$/e<%2+&I$%! Y7 (+d6&h! >&'+$! a0$,&(! a$6$,$/! KY!
2#:$0.+6$%! {2 #h! Kpa&, +2+32p.6.12+.$|! b&! 2#8&! %9a$8+$%$! %&I6.! *0$8'9j! '206x! )%d
0.&H)&b! H.(+0.fi,.<! H*+h! O-2';lIP50&"! a0&H(+2%.#.] 2#+&0'2+<%'/! 6&+:H/! 694, 5/! KY!
2#:$0.+6$%! '2! 1<()2%2'.&! 5$06*,..] a0&! 6$H&H a®<%2+&I2! a$6$,$/! 327&($%()&-H
-.8020,-.,)d-$! 6$H&H/! {O-21 2'H! [$0&'I ABBw| h! =,-! 6&+:H2! a0.".&(#2! *($f'd! 1'<e&'.&!
+'d-$la$8+/!. +&0%,.<I2#:$0.+6/1a0.10.&H)7,-IH*+$%9,-16'Se.*,-h1Z)*#$%2+&I'$(M!.,-16  &+:HT!
/6%eq/b&! %7+%$0&".&! a$#! 6.#./2] a$/e<%2+&I()9,-! a0$5.#$%! 13! (+$! 6.4#.:'$%! -$H'$+&'<!
640.&1&-/1 a*0! -$H<'! '2! b&H'$b2H0$%$6! _IVh! JO.! -710.H'$6! $Ha$0i82'<! 2)$! a0%<! %7/e #.!
0%6*-$%2'91 6SHEH! a$/e<¥%2+&1$%0,-1 %#2(+'$(+<! "76&$ . H.(1 &+! 2#hi ). $%62#.1 21/08$%24.!
%*-71 2b! 1a$-12H/! b&H'$+#.%09,-! a$/e<%2+&I$%ij! 2#&! 2b! 6&H1.! a$/e<%2+&I6.! 2! 1%)#2H&!
(i%.(.2,.,-! a$H$FO,-! %o#2(+'$(+<! {"76&$".H.(! &+ 2#h! ABBWI) >&'+$! 6SHEH! 2a#.)$%2#.1 '2! [e!
&p.(+/bi,.| 6SHEH#! % 7+%6$0&'9!'2! 1*)#2H&!a0&H,-*H12Di,.,-1-$H'$+&'<196#2 (+'$(+<! $fb&)+$%h! JO.!
8962#/*,.<I'2H! k+2'H20H.1$%2'96.! H*+$%96.! 6'$e.'26.1 {Y$%.&I&'("12! K2,-Y$%.& | i(a&K'&!
a08&)$'2#.! {$! DB, %7Kkk.2! a0&('$(mj! $AB,! %7Kk.&! a$)07+.&|! Y#2(.,)d! 6&+:H7! +%$0f7!
a$/e<%2+&I1()9,-1a0$5. #SWBA2fS02+<%'$6! ZH(2-$%$! 1 2#$e&'$6!$Ha$0i82'<h!!

u2'! &+! 2#h! a$/e.#.! a0.! )$#2f$02+<%'$6! $Ha$0i82'<! {8.H'9! 6$H&#! a$/e<%2+&RJHE&! b&!
)$'k+0/),.21 6SH&#/ /()/+$80$%2™*1 $55 H#.'&!'21 1*)#2H&! $f(2-/'2 1H&6$;025.,)9,-!.'5$06*,..!

B ++a(cEE+r.++&0NISEE
Y-++ac€€;0$/a#&' (h$0;EH2+2(&+(£6$%. 818 (€
Fl-++acee;08/a#8! (NS0;EH2+2(8+(€82,-6$%.8€



{u2! &+ 2#h! ABEBh! Pn2)2! +$6/! 0&H/)$%2#.! %&I)$(M! H.6&'1.<! 62+<,! %#2(+'$(+bEPE$%!
21a$/e<%2+&I$%:j! )+$0d! %7/e<%2#.1 a0.1 %9a$8+&! a$HSF $(+.! 6&H1.! a$/e<IBE-BIONESHEH!
a$/e<%2+&12! $%&0$%2HIBA'E! +&H#8&%<1'7,-! a0$;026$%! 2b! GOH.(($'S! &+! 2#j! YH&! %7/e.#.!
)$6f.%, /1 +0$,-1 '&1*%.(#9,-! -&+&0$;d"7,-! &pa&0+'9,-! 6$H&H#S%!  {GOH.(($'$! &+! 2#h! ABBC|
Kpa#.,. +'916SH&H a$/e<%2+&121%7a+(2'90®, \(+6, ..l 6SH&H# % 7/e<%2bi, .| (+&0&$+7a7! (20*%2".2!
(2! a$/e<%2+&I$%! {H*+2! 1<()2#&0RH,-*H12bi,. - (#&H$%2'<! (a0*%2'.2! (2! a$a/#*,.&!
+2#.2'()7,-! $f82'$%|! 2 1+0&+<6! &pa&0+'96! 6$H&HS6! f$#! H7'26.,)9! a02%H&aSHSF$(+9
BSHE&H]! 12#$e&'0! 2! 6$H&H$%2'<! a0&5&0&',.<I)$A&p+/! a$/e<%2+&I$%! a$6$,$/!
3278(.2'$%()9,-! (.&+<h! >.&+$! 6SHEHT! fS#.! *(HE&H'&! )Bf.'$%2'd! 2 1.,-1 &5&)+! %*-$%2'9!
6.80%/! .(+$+7j! a0.8$6! (a$(+/a$6! 82(/! f$#! %I(H&H'O! 6SH&H! $%a#7%q$%2'9! '20%.2,! +0&+<6;j!
H7'26.,)96! 6$H&H#$6N! [$6f.*,.$/1 8.2(+)$%9,-| 6SHE&H#S%! H$)*12#.) 1  %9k.m! &58&)+.%.+/!
$Ha$0i82'<1%$8.1(+&0&$+7a'd6/16SH&#H/12e 5B, hIP IH$6d'&1&#8&)+0$'.,)d-$!'2)/a$%2".2!(2!

2)$! &58)+<%'7! [)*12#! 1&-2%.$0*#'7! 6$H&H! a$le<%2+&I2! $H! =r2+2! &+! 2#hj! )+$09! 6SH&H/D&
b&H'SH/,-i! %#2(+'$(m! 1¥)21'<)$%! y! a0&H,-*H12bi,&! *)/a7j! 2! b&! 12#$e&' 9! '2! a0.',<a&!
62p.6*#&b1&'+0$a.&{=r2+21&+!2#hI ABBW|

Z$TH&1! &+ 2#h! %7+%$0.4.] '+&#.;&'+'DIEBS a$le<%2+&I2! {2:#h! (620+! /(&0! 6$H&H|j! )+$09!
1%7k/b&! i0$%&q! 2! a0&('$(m! a&0($'2#.1*|1816&'k/b&! $fb&6! (a02,$%2'9,-! .'5$06*,.<! 2!
$H-21/b&! a$/e<%2+&I$%&! a0&5&08&.,.&! 2! &6$,.$*#'7! (+2%! %! $+%$0&'9,-j! H.(+0.f/$%2'9,-! 2!
a0&a$h&'9,-! a0$(+0&H.2,-z$'1*#&1! &+! 2#h! ABB@P7/e.+<6! 6/4#62:&'+$%9,-! (7(+d6$%!
21+&,-'<)! (+0$b$%d-$! /88,21 {"PY | 2":#h! "/aa$0+! P& +$0! Y2,-'&( |! '2%0-/bil .'+&#.;&'+!
BSHEHI%T/e<%2Di, 1 1'24$(+.11$!(7 (+d6$%!$H#Sa/bi, ., a$le<%2+&Iah!

Ob&H'$,$%2'<6! 22:08:*,.$/! 6SH&H#EY! a$le<%2+812! 1%6.2,&09,-1 (#le.&f! (2! 12$f&02#! 2bl
380)$%()7!{380)$%() 7! ABB@~! 3&0)$%()7! &+! 2#h! ABBED)$%()7! H&5.'$%2#! k+70.! '2b%x8k.&!
a0$#d671a0.16&H.*,.<10&(ah!(a*b2'<!a$/e<%2+&I()9,-1a0$5. #3067 ,-1(7(+d6$%c !

¥ >0-$%d!2f.1'.($%d!$6&H1& .2 {'2a0h!)$)/0&",.2]] !

¥ 02,-$%2'.&1a$/e<%2+&I$%-$!(i)0$6.2]

¥ >&,-.)d12  1a02)+.,)d!la0&)*e)7!a0.)$6/)*,..I(  1&p+&0'96.!1(7(+d626. !

¥ Z+0/)+/0#21-&+8&0%;d"$(M!2 I'&)$6a#&+$(MIH*+a$/e<%2+&I()9,-I6$SHE#$Y%h

380)$%() 7! Y{380)$%() 7! &+! 2HRBBF|a0&1&'+/b&! 0*6&,!'210.8K&'.&! a0$f#d6/! -&+&0S$:d"$(+.!
a$/e<%2+&1()9,-16$HE&#$%h

A2N2. Z(,%7(+I$0)#[IF$168!;$ITD0)%6B)!

PIH$+8021! a0&1&'+$%2'9,-| a0<(+/a$,-! (2! b&H'2#$)& +02#.1$%2'd! 6$H&#$%2".&! a$/e<%2+&I2!
{%$! %9H&H'&D! a$H$&|)! )+$0d! b&H$BE'&! $Ha$0i82,<,-! (7(+d6$%! H$6.2'+'dh !
R.(+0.1/$%2'd! 6$H&#$%2".&! a$/e%2+&I121b&! a0&()i62'$/! $t#2(Mm$/j! ) H&! f$#.1'2%0-'/+d! 001'&!
0%6,&I2#&F$!(7(+d671'21%7/e.+.&1%$!%k2H&a0<+$6'$6! a0B)&H<!a0&!6$SH&#$%2'".&!a$/e<%2+&I2!
[&,)62" ABB@-~! "a&-+! &+ 2#h! ABB@-~! P2((#8%2! ABBE[.5$06' 0&a0&1&'+*,./!!



H.(+0.f/$%2'9,-! 6$H&#$%! b&! 6$e'd! a0&-#.2H2m! a$6$,$/! ZVY Mj! 98)+$0$6! b&! 2)$! k+2'H20H!
1%$#&'916$HE&#$%2,<!b217) V(&G

JO&(/'/+<6! 6SH&H/! a$/e<%2+&I121 2! (+02'/! }#.&'+2! (2! 1 2$f&02#. 3.#&)$! 2L.,-20H($j! 2 1+$!
UHS6d'E! ' +&0'&+$%&D! 0&)#Z6{3.#&)$! 2'H! L.,-20H($"! ABEE| h! Y$SH&#! b&! /6.&(+'&'9!
%I$$).&(!.'+&0'&+$%d-$! a0&-#.2H282j! b&! +02'(a20&'+'9l@$eq/b&! %7)$'2m!16&'7! %! 6$H&HT
a0.26$! a$/e<%2+&I16.h! = -1H&O&" . &! 0&2#.1$%2#.! %S$! %7-12H*%2,$6! *(+0$b FRASHSS'S(+.!
Y.,08($5+°4121a0.k#.! )1 *06&0$6j! )+$0d! /)21/bi! e&! SH(+0*'&'<6! (&0%&0$%&b! 82(4a0$,& (/!
BSHEH#$%2'. 21 a$/e<02+&I$%9,-1a0&5&08&,.<!'&(+0*, 2(4%8.1*,.210&)#267!'21 &5&)+.%.+&h! G)$!
'&;2+<%1/6! %.H<6&! $I6&H1&'S(M! %&NS(+.! #$)#'&-$! i#$e.()2y! ,$$).&(! H$%S$I/bi! #2H2m!
$(2-1 #&'I H$! %&1)$(+.! C[3]! 83! %! a0<a2H&! 1%7k'd-$! 6.&(+2! %7/e.+$6! %7-12H*%628$6! 3.";!
A0&H (+2%$%2#%$16.& (+$!#8&'1a0&1a0.f#.e' & EBB!)Ii8$%9 - W#$%h

30VY$ 21a0&H(+2%/b&! ka&,.2#.1$%2'9! H&, &' 4G242'9! 0*6&,! '2! 6$HE#$%2'.&! a$/e<%2+&I2!
21a&0($'2#.1%,./! {Z2b;2#<)! &+! 2#h! ABE2b;2#<)! &+ 2#h! H68#5%9! a0&-#.2H28j! )$')0d+'&!
H$a#'$)!r&f$%d-$!a0&-#.2H282! Y$11.#214.0&5$p! 2)$! %-$H'd! i#S$e. ()$! a0&! 6$H&#! a$le<%2+&I2h!
PO-$H$/! b&! b&H'$H/,-9! a0<(+/a! )/! )$6a#&+'&b! -.(+:0..1 2(a0%%2" /! (2! a$le<%2+&I2! 2! r&f&h!
30VY$! b&! %7/e.+&I'9! 2b! aD&HaI82'.&! 2! 1%#2H&! $f(2-/]! 2b! a0& ! )$#2f$02+<%'&!
$Ha$0i82'.&j! %n2)2! 1H.&I2'./' 6$HE&H/! 6&H1.! (#/ef26.! &#.6.'/b&! a0$#d6! (+/H&'d-$! k+20+/h!
PI$6&H1&'9,-1 6$e'$(+.2,-! iSe.()2! r&f$%d-$! a0&-#.2H282! &5&)+<%'&! /)#2H2bi! (+0$67!
H$6d'$%9,-12 1a$/e<%2+&1$%9,-! 1+/h6$%ij! )H&! #.(+7! a0&H(+2%/bil .H&'+.5.)$%2'd! )1i8$%d! (#$%*!
-202)+&0.1/bi,&! 1*/b67! a$le<%2+&I2h! K5&)+<%'$/! .6a#&6&+* .$/5$06$/! $1'28&'9,-!
02H.p$%9,-! (+0$6$%! b&! 6$e'dl<()2%2m! 6'$e.'7! '2b0&HE&%%2'+ &bK<,-! %*-$%2'9,-! +&06$%!
Uel+$%)* -l 6.)0$(&)I'HN! YSH&H#$%2'.&! 12! i8&H#$6! a&O($2#.1%,.&! '2! (+0 2'&! )#.&'+2!
0BT H#'$6! 120.2HE&'<! 0&2#.1$%2#.1 z&OT&O! &MIBF+%6$0&'<6! J&O(S'.(Nz&Of&O! &+! 2#h! ABEB|
A&H'™1(2!$ 10%6&,!%7/e<%2bi,.|%9a$8+$%il (.#/1 6$F.#9,-1 120.2H& Q1 %7 +%$0&'.&!1)$'+&p+$%$!
$$-2+8&'0,-1 a&0($'2#.1$%2'9,-1 2a#.)*,.<h! N&12'&Hi2+&I'$/! %9-$H$/! a0&! a$le<%2+&I$%! h&!

a# dI%#2(+'<,+%$! ., - 6SHEH/[IB<6! (il (ax+d! 2#&! 2b!T&1a&8'$(+'d!0.1.)*1(1%.(.2,& (! 6$f.#'96.!
120.2H&'.26.h! _/H1.&! 2a#.)*,.&! )$6/.)/bil (  1%&0&D'&! H$(+/a'96! GJ=j! )+$0d! $f(#/-/b&!
J&O($'(.(N b2HOS$! 2a#.)*,.&j! )+$0d! /6$eq/b&! .6a$0+! 2&pa$0+! $'+$#:;.<h! L*6&,! J&O($'.(M b&!
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Ch ".&mIb&!12f&1a&8&*h
@h>$as#:;.2!1(.&+&!(2!(182($6 '&6&'<h !
Dh "7(+d6!(a02%/b&!b&H&' 12H6.".(+0*+$Dh
wh _&'21a0&'$(/IH*+1b&! /#$%*h!

Fh ".&m!b&!-$6$;d"2h !

O#7-2'.26!(.&+&! (21%4H.(+0.1/$%2'9,-1(7(+d6$,-1%7/e<%2bi,.,-1)$6/".)*,./1a0$(+0&H'<, +%$6!
(.&+&)'&Y%T-'&6&NIGD)&N!(I1#&'108&#2+<%'&!10.&H)2%dj!b&Y/+&pat.,.+ &!$82)*%2mh! 30&r&0!
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H$(+/a'$(+.!ia# &j! 2#&! % 7/e.+<6 5#H&P.f.#'9,-120&67 (#&'9,-1 +&,-'<)| b&! 6$e'd! $a+.62#.1$%2m!
$I&IVH2(+$(+ Y1) L. (+&', /j12bIHS(+/a'$(M!H. (+0.F/$%2'9,-1(7(+d6$%h !

?24 @A&8%$0)%6B#$,C!,E,%:FH0
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H2+2f%12,-j! )+$0d! (.! $H! .,-! a$8.2+)/! a0&K#.1969021'96] 16&'26.! (ax+96.! ( 1'202(+2bi,.6.!
'*0%$)6.1'2!.,-199)$"$(mh! !

G)!-$%$0<6&! K)*#$%2'<! H2+2f*1$%9, -1 (7(+d6$%j! -$%$0<68&! %x8K.'SHOS1H&ISY6 2141 *+! H$!
6&'k<,-16'Se<’h!  cA$4'9442" #N!a20+.+.$". ;|| H*+$%&b! 6'Se. 71h&! a0$,&(0$1f<b2'2! #S;.,)9,-!
H*+$9%9, -1 8#8&68&'+$%! H$! %ox8k.&-$! 6'Se(+962! &'+<+! 121 i88#$6! 19%69K&".2! %9)$/j! HP(+a'$(+.!
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'$062#.1*,./h! PO#&H)$6! +2)d-$+$! 6SH&HS%2'.2! H*+! b&! %&I)d! 6'Se(+%$! +2f/#.&)j! )+$0d! (i!
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2112-k.&! K)*#$%2+&1'd %&0+.)*# &RISH0e.2%2'<6! G_=RRIHf2'<6! '2b6x! '2! )$'1.(+&',./! b&!

%9)$'1 2! K)*#$%2+&B(M! 08&#28'9,-1 H2+2f*1! $I6&H1&™ h! _&#)$%S$! 60e&6&! a$%&H2m;! e&!
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Y'$-d! 1$! (a$6&/+9,-1 H.(+0.1/$%2'9,-! N$"I! H2+2f*1! %7 Je<%2Dil 2! #2H2'.&! H*+!
H.(+0.1/$%2'd! (if$0$%d! (7 (+d6 7j!)+$0d!/)#2H2bil' &k+0/)+/02#.1$%2'd H*+FHa02p.! (21a$H20.#$!
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(2! f#.ek.&! a$10.&68&! ‘2! H.(+0.f/$%2'9! (if$0$%9! (7(+d6! "R4"h! "R4A"  f$#! '2960-'/+9! 2!
NH2H2'.&! %&1)9,-! H*+$%9,-1 6'Se<'! 2 1(a0<(+/a'&".&! H*+! a$/e<%2+&I$6! 2#&T$! 2a#.)*,.*6!
(1%&1)$/! a0.&a/(+'$(M$/h! R.12b'$@'9! f$#! a0&! '2(2H&'.&! %!f&e'&! H$(+/a'9,-! a$8<+28%,- |
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a);7611'6))!  g)1$$; !
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H*+[jl Y#. {(+0$0$%d! /8&'.&]j! z02a-...! {(a02,$%2".&! ;025$%]! 2! "a20"+0&26.";! {a0iH$%d!
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2;0&;*+$0!'$%.'$%9,-! 8#*)$%)! 11001'7,-! LHO$h$%!Bf#2(+<h! 02/b<62%$/! 6$e'$S(MS$/! (7(+d6/!
b&! a0.(ao($f&".&! (! $f( 2-/j! 1$f021&'d!'2 | MfOh!Dh! "ao($fj! )+$096! %! z$$;#&! $Ha$0i82bil
8#*)7)1$1'28/bi!l  {R2(!&+! 2#h! ABBWPR! H$6d'$%$!'&1*%. (#d! 0.&K&'.&)! 2;'$(+.,)d! $H! $f(2-/!
8#+)$%!$%&0&'d'216.#.:'$,-la$e<%2+&I$,-121$fh&)+$,-h!l
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R$6d'2! 2)+/*#'7,-1 (a0*%! (2! %71'28/b&! 508)%&'+$%2'96.! 16&'26.! /e! &p.(+/bi,. !
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%60&*#'$6!82(&!{62ph! (+$%)7!6(|! 2b1+$!{$# H0%$H|!a0&! ) HEDDS1-$H#.1% 7+%$0. ! %#2(+i15$06/!
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6$e'd! 2b!508)%& +$%2'd! a08a$8<+2%2'.&! 6SHEBURHS6! '21H7'26.,)$(M! % 7/e.+&b! 68&+:HT!
1-#))$%2'.&! a$6$,$/! a02%H&ASHSI$(+'&D! 6&+:HT! -2k$%2".2! {2:#h! Y."2(-| h!}2#kS$/!
+&,-')$/1 (il (a$#$8'd! *06k+&%7!  y!)#.)/+.2!'21 H%2! a0<(a&%)7190*+)$6! 82($%$6! . +&0%62#&;]!
JH&! (2! H$!i%2-71&0.&1 .,-I'$062#.1$%2'0! a$8&Al'a$#$8'd! *0ok+&%7! (il /)#2H2'd! 2)$!:025! %!
i#t$e.()/! [OR(#,$h!3#.ek<! a$-12H! 21 H.(+0.f/$%2'ti#$e.()$! [OR(#,$4b&HS(+/a'91 % -2';1 &+!
2#h|ABBPDH&!b&!$)0&6!H&+2.#d-$lasa. (/1. +&0'&bIk+0/)HR! (ao($f/1)#2H2' 21H*+1$a<(2'dj !
2)$!1( 19$/1a02,/bi12b!.'d!(7(+d67!(a$#$8'$(+.12$$:#&h |

MHa$0i82,<! (7(+d6! b&! 1#$e&'9! 110$,-! -#2%'0,-! )$6a$'&'+$%h! M5HH'&! )$6a$'&'+! b&!
1$Ha$%&H'9! 12! a&0.$H.,)d! 1-#/)$%2'.&! a$/e<%2+&I$%! '2! 1*)#2H&! .,d&H -*H12bi,&-$!
(a0*9R'.2h! " 1+96+$! )$6a$'&'+$6! a02,/bi! HY%2! HO/-7! $'#.'&! (&0%&0$%ij! )I&! b&H&'! (#ie.! '2!
2)+/2#.1% /1 k+2+.(+<)! D&H'$+#.%9,-! a0<(a&%)$%! {N"TH$R<%2+&IS%!HD/-O! (#ie.! 2!
:&'8&0$%2'.&! $Ha$0i82'<! a0&! a$/e<%2+&I$%! {NJI"|h! >08+<6! $'#.'&! a0%)$6!+H1LIESH/#!
'$%.'$%d-$!  (+*)/! { N4K|j! )+$09! (#ie.! '2! .+&02),./! (7(+d6/! ( la$le<%2+&I$6!
21121'26&*%2".&! a$/e<%2+&I1()9,-! 2),.<h! P! $55%.'&! a0$,&($%2'<! (7(+d6! %7/e<%2! 6$HEH!
T#3b45/84 jl21+$1a0.1%9a$8+&! 6SH&H#SY%! $$62! +&,-')26/! Mh]Z1 21T9"d#-. h! N2MfOhW!b&!
$)0&6!a$a.($%2'9,-)$6a$'&'+$%!1%.H.+&I'91201+$)12), . <I2H*+16&H1.1)$6a$'&'+26.h |
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H$(2-$%2#.1a80($'2#.1$%2'd!1$Ha$0i82". 2 7/e.+<Mh]Z1 2! TO"d#-. 1a0.f#.e'&IFEEVI%TKK<! >L!
[2'#01_#.)1+-08$/;-102+&|h! N2b#&ak.&! %9(#&H) 7! HS(2-8¥EHa$0i82'. 2! :&'&0$%2'd! a$6$,$/!
JI"=1 21 2)$! a0&)%2a.%d! (2! /)*12#$! '&)$6f.'$%2m! b&H'$+#%6d! 6&+:H7! $a$0i82'<j! a0&+$e&!
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'$%.'$%9,-! 8#+)$%! '2! a0&5&08&,.&! a$/e<%2+&I2h! L$1-$H#.! (2! -$! SHH&H#.m! $H! ()/+$8'9,-!
%#2(+'9,- a0&5&0&',.<! a$/e<%2+&I2h! N2! 6$H&H#$%2'.&! +9,-+$&0B0ESE 2;&'8&0$%2".&!
$Ha$0i82'<! a$/e #.[#%4-)< H@$H#-909@!(F96+$! -7f0.H'96! a0<(+/a$6! (2 ! .6! a$H20.#$! 1%9K.m!
*0Hk+&%'$(MIDY%2#. +/1$Ha$0i82'¢h



G2.24 O6%\8(H!

"a$#$8'S(MIN&+5#.pl%7-#*(.#21%10$)/| ABBDI\THEZES #.. IV'Rj1)+$0&b!, . &I$6{$#$1% 7#&ak&'.&!
&p.(+/bi,&-$! a&0($'2#.1$%2'd-$! $Ha$0i82'.2! H$'*k)7! RPR! 5.#6$%! H$! a$k+$%9,-! (,-0*$)h!
N2a0.&)! +$6/j! €& %<m212!'2k#.1210.&K&". & f$#$! i(a&K'&bk.&!$1%.2,12)$! F, ! %$8.1 & &.6/!
(7(+d6/!_.'&62+,-1%!6&+0.)&ILY"K|!)$)0d+&!0.8K&" &I'&IS#S! ' )HT7! '2(2H&'d!)$6a#&+'&]!
2#8&!"' &) +$0d0 7/e<%2bil 2b!H'& (! 3&HBIE. TH. ()/+/bi!%$! (%$b&bla0*, .las/e.+d!a0<(@7j!) +$096!
H$(.2-#.! a$e2H$%2'd!0.&k&'.&! {3&##! 2'H! [$0&'! ABBw) Q.,-! ()i(&'$(+<! (2! /)21/b&!
'2b%9-$H'&bk.&! a$/e.m!)$6f."*,./1 %.2,&09,-! a0<(+/a$%! a0.! $Ha$0i82'<h! N2b%7kk.&! 1#&ak&'.&!
a0.a.(/bi! O$1IHEH&' /! +%$0f7! a$/e<%2+&I()9,-! 6SHE&#S%! H$! +0%,-! 82(+<h! G)$! a0%i! /%*H12bi!
1%7k$%2".&!)%2#.+7! 6SHEABBH, /! .- (+2%2".2! '2! -#fk<,- I 2IH&+2 #'&bk<,-! .'5$06%,.*,-h!
RO/-$/1 82(+$/! b&! %7/e<%2'.&! H%$,-! SHH&H#&'D,-! a0<(-80! a0.! -I2H2'<! '2bf#.ek<,-! (/(&H$%)!
)H&! a0.! %1H.2#8& &bk<,-! a$/e<%2bil #2+&'+'d! %o#2(+'$(+.! 6SHEHBEMM IS/ 82(M$/! b&! £.*0'7!
a$-12H!'21(a0*%2".&!(2!a$/e<%2+&I2]YH&!(2!1126&0.2%2bi!'2!a0&H.),./j!8.1H2'9!5.#6!a$/e<%2+ &I
$H'$+.#! '26.&(+$! (+/ag2! (26$+'d-$! -$H'$+&".2h! JO.! :&'&0$%2'<! $Ha$0i82'<! %7/e<%2bi!
+&,-')712)$!) NN;jI52)+$0.1%,.2! ($-12H$6! 2! $)$#.&! (/(&H$%j! N"PR! 2#&f$! 35#+162"$%&!
2/+$62+7H}2#k<6!a0<'$($6! $H! [$0&' &+! 2#! {$#$! % 7#&aK&'. & &plit;.,-! +&,-'<)!52)+$0.1*,.&!

62+<,! a$6$,$/! "PRff! {[$0&'! ABBF|j! JH&! a0&1&'+$%2#.1 %7($)i! K)*#$%2+&I'S(m! a0$,&(/!
52)+$0.1%,.&j!6$e'$(+.1)$6f."%,.& 1.6a#.,.+'&b!2b!I&pat., . +'&b! (ax+&b!%x1f7jla0.H2".&!(,-$a'$(+.!
;&'&0%$%2'.2! %7 (%&+#&'<! a0.! b&H'$+#.%09,-! $Ha$0i82".2a02 .,-! 2#;$0.+6&! ".&! b&! a$+0&f*!
a2026&+0.1*,.2! a$/e<%2+&I$%j! 2'.! '/+'$(m! a0&+0d'$%2"'.2! 6$HE&#$%! a0.! a0.H*%2'<! '$%9,-!
a$/e<%2+&I$%!HS$!(7(+da@/h

Mfb&6B!H*+!"20*(+$#!". &#&' I $!-$H'$+&'.2j1 2#&! 2bI SIHRA'd 1 2'2#917! (a0*%2".2! (2! a$/e<%2+&IF%!
%! .,-1 (7(+d6&h! G62+20.2'l G62+0.2."! ABEV] H.()/+/b&! %7/e<%2'd! a$(+/a7! '2! (a02,$%2".&!
%&I1)d-$! 6'$e(+%2! H*+! 12-702bi,&! (+0$b$%d! /8&'.&! 2! 20,-.+&)+i0Fi#$0d! .6! /6%eq/bi!
)$6f.'$%2m! $53.'&! H*%)$%d! (a02,$%2'.&! (! aOiH6.! $Ha$0i82'<! 0&*#'&-$! 82(/h! N&+#5¢#.p!
;&'&0/b&! $Ha$0i82'.&! ".&! #&' b&H'$+#.%096! a$/e<%2+&I$6j! 2#&! '2a0h! 2b! H$6*,'S(+.! 2)$!
()/a.'&j! +2)e&! Ho#&e.+i! 0$#/1 a0.! $Ha$0i82'<! -0*! 2b! 001'$EGH(M! 2! +02'(a20&'+'d! %7 (%&+#&'.&!
$Ha$0i82'<la$/e<%2+&I$8h

Ola$-12H/IH*+!$f(2-/b&!(7(+d6!N&+5#.p!6.#.20H7!-$H'$&'<)!2!6.#.:'71a0.fiH2bi!H&"&j!a0.8$6!
$)0&6!a0.267,-!-$H'$+&'<!a02,/bi! 2b! (1.6a0&(.26.! y!1$f021&".26.!b&H'$+#.%9, $Ha$0i82'<!
$tb&)+$962b'$%k.&!2b!.'5$06*,.26.118!($, . *#'7,-1(.&+<h!N2!a0&H),./!-$H'$+&".21a$/e<%2bi! 2b!
H&6%$;025.,)d! 2182($%d! iIH2b&j! H$! i1%2-7! {&O0i! ;#$f*#'/! a$a/#20.+/ b&H'$+%09,-! $fb&)+$%h! JO.!
6$H&#P62'<! $Ha$0i82'<! %7/e<%2bi! (+0$b$%d! /8&'.&j! 1-#/)$%2".&)! #.'&W&;0&(./! 2! n2#K.&!
6&+:H7!1/%&H&'d!%4G62+0.2.""TABEVh!

JO.1,-202)+&0&!"2k&b'!a0*,&!b&!'2b12/b<B6&bk.&!a$10.&m! (2IH&+2.#'&bk.&!'21a$/e.+i! 20,-.+&)+i0/!
(7(+d6/jI'280+'/+i1'2  IMfOhFA

YA+ aCEETh+-$/;-+:2H;&+(h,$6Er-7  2&+5#P2#)&HRr27 B0$6R&0($24.12+.5'E

! Cv



> *A4+1%8.9(4@ (7*#+)53)*7 2#8:8.+-%-(C2) <+<+-%-(C24+PAOEBN*9#9"+ FGBYH

O! a$-I2H/! 20,-.+&)+07! %7/e<%2! N&+5#.p! al. BBBO&Ha$8<+2%2'<! K)*#$%2+&I'd! 0.&K&'.&!
Ga2,-&! "2H$$aj! a0.! )+$0$6! '&H&)#20/bi! #.6.+7! 20,-.+I07h! N2H! '<6! (il H*+2! H*%)$%$!
(202,$%*%2'd! "*(+0$b6.! ~.%&! 2J.:h! N2! +&b+$! i0$%'.! (7(+d6! %7+%*ORH0RI'/h&! 6SHEHT!
21:8&'&0/b&! B6&H1.%9(#&H)7! a$le.+&I'd! a0.! EN&20#.'&%.! (a02,$%2'<h! JO.I +1%h! %N&20#
(202,$%2'<j!)+$0d!b&!)$6a0$6.($6!6&H1.I$5B.'&12$' H.'&1a$8<+2'<6j!h&! %9a$8&+! 08&2#.1$%2'9!
0$%'2)$! 2)$! 8% H.'&! a$8<+2'<j! f&1! 12%&H&" 2! 82($%d-$! #.6.+/]! 83! /6$eq/ha¥H2H2".&!
%I(#&H)$%! 2! 2a#.)$%2".&! 2(7',-0:"&-$! a0<(+/a/l ) 1(a02,$%2"./! H*+! 21a$() 7+'/+<! $Ha$%&HE&!
%$! 5$068Ha$0i82'<h! JO.1$#.'&!82(+.!;&'&0$%2'. 2! $Ha$0i82'<! (il Saxm! %7/e<%2'd! 2#(%+67!
(+0$b$%d-$! /88 .2j1 21'2(+*%2! +/1)$61.'*,.21$55 #.'&!%I(#&H)$%! (I$'#.'&!2),.B.1 a$/e<%2+&I2h!
JO.I $' #.&! (a02,$%2'<! %7/e<%2bil )#2(.,)il 0&#28'il H2+2f*1/1 {Y7" I|jl (++a,$%:i! H2+2f*1/!
11)2+&;:0.&!N$" 11{_2((2'HO2|! 2! a0.1 %6$#2+<#'$6! (a02,$%2'<! %7f@'&b! +&6a$0*#&b! 6'$e.'7!

H*+! %7/e<%2bi! H.(+0.7/$%2'd! i#$e.()$! {KP_2&" |h! 0a0$a0.&+*0'7,-! .'+&0'9,-1 0.&K&'<!
%7/e<%2bi! N&+5#.p! "&OB6§(N)+$09! a#'<! 5/),./! )$6/'.)28'&b! (#/ef7! 2! 1%)#2H&! (a0*%!

Wi-++a(CEE;.+-/fh, $6EN&+5#.pEKP_21-&



{*960-$%9! %61$0! J/#(-? "/(,0.1&|! 2! H.(+0.1/$%2'0! (7(+d6! N&+5#.pl Y2'-2++2] 1)+$09! (#ie.!'2!
12,-7+%062'.&12), .<la$/e<%2+&ISITE+d6 &N

G2.29 "F)9$#!

ZhI'H&I3N"6.  +-j! 21 Ah1 USOY H.()/+$%2#.1 %$! (%$b$6! 08&a$0+&! 0.8K&'.&! %7/e<%2'd! 26&0.,)96!
$f,-$H'96! ;.;2'+$6! G621$'j! )+$0d! %7/e<%2!  )$#2f$02+<%'&! 5.#+0$%2".&! -I2H2'<6! % 7/e.+<6!
aSHSIS(+.! $fb&)+$%! {2:#h! 9(42K) KO(42+ 8)$$#,)*#(9<4+ O9SH*U'RI&! &+! 2#h! ABBV!
"a$6<'2'9! 2#:$0.+6/(! $1'28/bi! 12! '&1*%.(#9! $H! a$8+/!  a$le<%2+&I$%! 2#&T$! a0SH/)+$%! %!
$f,-$H&j! (,-$a'9! $Ha$0i82'.2! %! 0&*#'$6 ! 82(&j! ;&'&0/bi,.! %7'.)2bi,&! a$/e<%2+&I()d!
$Ha$0i82'.2! 2! K)*#$%2+&1'0! 2e! HS$! i0$%'&! 62(<%'7,-! H*+$%9,-1 6'Se<' h! J$6$,$/!
a&0($'2#.1$%2'd-$!$Ha$0i82'. 2! H$(2-/bil % 7kk. & {f#.ek.&!'&/%&H&'d 620)&+.";$%d! %9 (#&H) 7!
%! 6&+0.)*,-j! 2)$! a0.! $Ha$0i82'<! '2a0h! %K&S$f&,'&! '2 ba0&H*%2'&bk<,-! a0$H/)+$%! %! H2'$6!
$THS$f<h! J$H(+2+$/! .,-! 2#:$0.+6/! b&! a0.! )$#2{$02+<%'$6! $Ha$0i82'<! -I2H2'.&! a$H$F,-!
a0$H/)+$%j! )+$0d! f/Hil '&()o0! a0.26%! $Ha$0/8&'d]! '26.&(+$! -I2H2'.2! a$H$f9,-!
a$/e<%2+&I$%! 2! a$0$%'*%2".2! -$H'$+&'<! .,-| a0$H/)+$%h! N*0$8"! 82(m! %9a$8+/! aSHSF'S(+.!
6&H1.1a0$H/)+26.112)ia&'96.1 1¥)21'<)6.! h&! 0&2#.1$%2"*1$ 53#.'&j! 20.8$6! %! 0&*#$6!82(&! b&!
0&2#.1$%2' &' %7-12H*%2'.&! 6&H1.! a$H$f'96.! a0$H/)+26.! )1 +96j! )+$0d! (.! 1¥)21'<)! /e!
12)ia.#! 2#&f$! -SH'$+.#h! >96! a*H$6! b&! a$/e.+9! a0<(+/a! %7($)$! Kj$%2+&I'0h! = -1 2#;$0.+6/(!
5/:/b&! 0$%'2)$! H$fO&! 2b! a0.! a$/e<%2+&I$%.! (! 62#96! $HIHB! -$H'$+&'9,-! a0$H/)+$%h!
V)*e)21$Ha$0i82',-1a0$H/)+$%!b&!1$f021&*1'2!  MfOhyA

J0.1/08$%2'<! '2ba$HS$f &bk<,-! a$H$'9,-! a0$H/)+$%! 2#:$0.+6/(! %7+962! +2f/)7! a$HS$F9,-!
a0$H/)+$%! +96j! e&! %7-12H*%2! +$%20j! )+$09! 1%)21'<,.! $1%7)#&! '2)/a/bil (a$#/h! ISHSFS(m!
6&H1.1 H%$62! a0$H/)+26.! b&! *(#H&H'&! %7a$8<+2"*! &11)$({$%i! aSHSFS(m! . - %8&)+$0$%h!
>&'+$! %9a$8&+! b&! 82($%$! *0$8™! $a&0*,.2j! )+$0* b&OF.8&™*12)$ 12: (/1) )jl )H&!/! b&!
a$8&+10$1#.8'9,-1a0$H/)+$%)210&! a$8&+!H.6&'1.<!%&)+$02! 0&a0&1&'+/bi,.,-! a0$H/)+7j$80.8
a0.&6&0'&! b&! 6$e'd! b/! $-02'.8.m! 2)$12 : 3 /) 5j! a0&+$e&! %x8K.'2! 1%)21'<)$%! 0&2#.1$%2#2)!
6..6%#'7! $h&6! '2)ia&'9,-! a0$H/)+$%! %  1a$0$%'2'<! (!, &#96! H$(+/a'96! )2+2#::$6h! G)!
1%*e.6&1a0.1%9a$8+&1a$HSI'$(+.1 Lie.m!6'Se. /1a$/e<%2+&I$% ) /e.m!.f2!. -108a0& 18 +2+<%'/!
%1$0)/j! b&! %9a$88&+! $%&I2! b&H'$H/,-Kye2#. +2! $Ha$0i82'<! +96+$! 1%(2-$6! %69021'&! '&+0a<h!
"42)+$! 1<()2'$/! +2/)$/1 a$HSFO,-! a0$H/)+$%! / el 12-)$! 2#:$0.+6/(! *bHE&! a0$H/)+7!
a$H$Fd! +96j! )+$0d! a$/e<%2+&I1 JH2H'&! -$H'$+.#! 2#&F$! 12)ia #HEVHS(+.j! 2;0&;/b&! .,-!
21$Ha$0/8<!+.&!"2basa/#*0'&bK.&jla0<a2H'&!+.&j!) +$0dIHS(2-/bil'2b%7KK./i0$%&q! ) $0&H*, .&h!

I$R)*9(2/-+BYNJ?4(+3)5),")-(9+245&9+3*)5/@ () 2+#+2"):9")/+3)5),"N8.+3*)5/@()< A+
Pre ka !d" produkt i 1z produktovZho katal—gu

Pre ka ! dZho ztkazn’ka C, ktor " koepil produkt i 1
Preka !d" produkti » zakoepen" ztkazn’kom C
B <<i 2

Preka !d" produkti 2Z mnadiny B

Vypo #'taj podobnos  $ medzii ;ai »



> *AKSE3)¥T7?#"9H+3*9+" @/34+<%RA"4*)<#"C+<+-%-(C24+12#&)"

G2.2Gf(#A61W#

1.)&H=" "Clo&HHSH#2! ($,.*#2! (.&m! ($! 126802'< 6! (2! '2! a0$5&('9! €.%$+j! )20.d0/! 2!a0* /h!
J$/e<%2+&I()*! 1*)#2Hq2! $(2-/b&! v@B! 6.#.'$%! a$/e<%2+&I$%])1$09,-1 2e! CB, ! '2%k+&%/b&!
($,.*#'/) (&M! H&"&h! ") &H="1%7/e<%2! $Ha$0i82'.2! %4001'7,- 5$06*,-j!'.&)+$0d! 1$f021&d!

'21 MfOhIEB y! a0.H2'.&! '$%9,-! a0.2+&I$%! 2#&1$! a&0($'2#.1$%2'd! /a$1$0'&'.&! '2! 12/b<62%d!
a02,$%'d! a$'/)7j! ()/a.'7! 2 1(@$HS8'S(+.! ‘2! ($,.*#'&b! (.&+.h! Pa$(#&H'9,-! 0$)$,-! (7(+d6!
1.)&H="18.2(+$8'&!a0&,-*H12!+02'(5306*,.$/11 !$53¢.'&IH*%)$%d-$!a0&Ha$8<+2%2".2!a$6$,$/!
*(+0$b21 2H$$al'2120, - +8&)+0/!(,-$a'i!; &' &0$%2' . 21$Ha$0i82'<1%  10&*#'$6!82(&h!

> *ABGM).=#5+"#+*&"4+0)*2%+)53)*7?#";+"#+-)89'$"46+- O (EH454"

VC!-++a(€€rrrh#.‘)&H.'h,$6€ !



"a$HS'S(M! 1.)&H="1 a/f#.)$%2#2! %&I16.! H&+2.#9! $a.((%$b&b! H.(+0.f/$%2'&b! 20,-.+&)+i07! 2!
1f&01 212'2#9 1/ H*+j1 %.H. +&I'01 2MfONEB{"/6f2#7! &+ 2#h! ABEp! N2H! +2)+$! 1<()2'96.! H*+26.!
a02,/bi! $Ha$0i82,.&! (7(+d67! 2#&F$! 001'&! 2'2#7+.)d! +&,-.)7! (+0$b$%d-$! /8&'.2h! JO&!
%9()/6'<)$%! %7+%$0.#.! a0$(+0&HRSUB6! HE)*e/! (&f&(+28'&! a02,$%2m! (H*+26.j! f&1!
UG+ &p.(+&',.&! %9%SD*0()&-$! +<6/! 2#&F$! 2)&b)$I%&)! a$6$,.h! P7/e<%2bi! 001'&! 6$H&O'd!
+&,-'$#:.&j! '2a0h! J.;jl *.%&j! Y2aL&H/,&j! Y2-$/+jl a0.8$6! .&  )+$0d! I'.,-1 f$#.! %7%.'/+d!
a0.26$! (a$#$8'$(M$/!1.)&H="1{[25)2 “Gh!PK&+)7!82(+.1(7(+d6/!(i!-$0.1$'+*# &IK)*#$%2+&I'd]!
B/#+.10$%q$%d!IBHSHd! %$8.1 1#7-2'./1 2,-7f*61 a0.! ( a02,$%2'<hR*+2! 1<()2'd! .'+&02),.$/!
a$/e<%2+&I$%! (B! ($,.*#'$/! (&m$/! a/+/bil HS! $FB&! (7(+d6$%! 121i88#$6! % 7+%$081001'7 -!
H*+$9%09,-] 08&a0&1&+*,.<jI)+$096.! b&! 6$e'd! '&()00! a02,$%2m! W& #$6! 82(&h! 1.)&H='"
a$/e<%21a0&! 2H$$al (if$0$%ilk+0/)+i0/ R4"h !

> *ABBH*8.9(4@ (TH#+#+()@+5'(+<+-)89'$"46+-94(9+ hDDAETeH+4 (+#$SA+FGBVH

J0.6*0'76!120&*k28$6! H*+1 b&! a0*%6&! [25)2)!)+$0*! b&!'200-'/+*1 %7 /e.+<6!%1$0/!)$6/")*,.&!
a$6$,$/1(a0*%! y! M/,$9-K]/,-8*9,4 hIVH2#S$(+.! a$le<%2+&IS%! (il 1-#/ b’ 21 1*)#2H&! +7a/!
21a$6$,$/1 (a0*%! (i! a/f#.)$%2'd! H$! (7(+d6/h! RO/-96! THOS$b$6! H*+! (il ):a.&! H2+2f*1j! )+$0d!
(il/,-$%*%2'd! 5$06$/! H&"9,-1 %&01.<h! JO.,-*H12bi,&! H*+2! (il %2#.H $%2'd! 2! b&! +2) H$HOe 2'*!
H*+$%*! .'+&;0.+2j! ,&#9! a0$,&(! b&! 6$'.+$0$%2'9h! V)#2H2'd! (i! HS$! -.&020,-.,)9,-! k+0/)+i0
(if$0$%d-$! (7(+d6/1 R4 hI [&n! (il /e! H*+21a0<(+/a'&!%  IK>I1"*(+0$b$,-j! (i! 0&a#.)$%2'd! HS!
H%$,-! 'k+2',.<! (7(+d6/! "2H$S$a!l y! a0$H/)8'&b! 21%9%$b$%&bj! YHE&! H*+26.1 a02,/bil 2'2#7+.,.!
21969()/6'<,.h! P)#2H2".&! H*+1 H$! (7(+d6/! "2H$$a! b&! 0&2#.1$%2100$6$,$/! '282($%2'9,-!

i#$-1 H&5.'$%2'9,-1 %! *(+0$b.! G1)2f2'j)+$0d! a$() 7+/b&! 6$'. +$0$%2".&! 21 1f&O0! #$;$%h! R*+2! (il
1$! (7(+d6/! "2H$$a! /)#2H2'd! H$! H.(+0.1/$%2'd-$! $'  2.'&! i#$e.()2! U)$542)*( P1+7a/! )lig ?
SH'$+2!1 21 6/#+.H.6&'L.$*#7,-IMIGI  "1)$,.8)j! a$le.+<6! +&,-'$ #:.&! G%2+207h! N*(#&H'&!

V8_++acEE)25)2h2a2,-&h$0;€
YPl_++acEErTrha0$h&P$#HEE$0+h, $6€%SHHEBSO+E
I 8IG 247+, 21308, &((.; |



16%eq/bi! 1b&H'SH/K&'I! a0* /! (1 n2#k<6.! (7(+d626.! 2)$! J.;h! R*+2! (il a$+$6! 5.*#&!
'2-0*%2'd!"2(axmIH$!I$'#.'&!(7(+d6$%h! |

f(HABLWHIV7$0,6F);,
30$r(&62a(!b&!a#2+5$062!$Ha$0i82,.&-$! (7(+d6/1%7%. +* (a$#$8'S(MS/!1.'&)H="]! 12#$e&'*!
'21)$#21$02+<%'$6!a0<(+/a&!%7/e<%2bi,&-$ a$HSF $(M!$fD&)+$%h! A&H*I (RE0.H'9! (7 (+d6j!
)+$091)$6f. /b&I$55H.'&12!$' #.'&1(a02,$%2'.&NIN2! 1*)#2H&!a0&H,-*H12bi,&-$! (a0*%2".21p12!
'20%.:*,.&) a$/e<%2+&I2! %T+%*02! #2+&'+'&! ;0257! (a$#$8'9,-! %9()7+$%! &'+<+h! A&-$! /' )1+'$(m
(a$8<%2! %! b&H'$H/,-&b! .6a#&6&'+*,.<1 21a0.H*%2'<! n2#k<, -1 + 7HI$8E0i82'<h! 30$r(&62a(! b&!
a$/e.+9! a0.! EA! 0$1#.8'9,-! +7a$,-! $Ha$0ig2'<! '2! ($,*#'&b! ((&+.! {a$HSF'<! a$le<%2+&H#.2j!
a0.(#i,-2bi,&!  %7-12H*%2'.2j)1 *9%0-7! '21 2)+/2#.1* /! a$le<%2+&I()9,-! a0$5.#$%jI2#&I$!
$Ha$0i82".2! %$! 5$06&! a0$5.#$%! (a$#$8'$(+<j! )+$0d! a$/e<%2+&I2! 12/b<6ABHRHDN
20,-.+&)+i071(2! b&H*! $-$0.1$+*#'7! (7(+d6! ( 1%.2,&096.! 1H.&I2'96.! )$6a$'&'+26.j! JH&!
£.1'.(1#9;.)2!)$)0h! SHa$0i82".2|! b&! (+2%2'*! 2)$! %&0+.)*#'21 ka&,.5.,)$(M! b&H'$+#9% +7a$%!
$Ha$0i82'<h1I$SHa$0/b&!,&'+02#.1$%2'd!6$'.+$0$%2" . RH'$H/ -il K)*#$%2+&I'S(Mh! P7/e.+<6!
(7(+d6/! 30$r(&62a! b&! 6%e'd! a0.H2m! '$%d! +7a7! $Ha$0i82'<! H$! aBH/)8'd-$! a0$(+0&H.2!
%640.&1&-/1E AIH'<H!

N2!(+02'&!)#.&'+2! % 7+%*02! SEEH$%9! 0*6&, | H2#$(+.! 3+.%<+1a0.) 2e H$6! 1$f021& <! r&f$%&D!
(+0%)7h!>.&+$!2)+.%.+7!(i1%$a0&H! H&5.'$%62'96! a0iH$6! H*+ B4R d! H$! (7(+d6/! 12!i8&#$6!
)$k+0/),.&!  62+<,! (a$#$8'd-$! %I()7+/! &'+<+h! A&H'$+#.%d! 62a7! {h#f0$r(&62a(|! (il
0&6&+*#&! %7a$8<+2'd! $58.'&! a$6$,$/! (7(+d6/!  d#5))3 !yl SHHEH&'&! a0&!)2eHi! &'+.+/!
{EVB!0$1#.8'9,-1i#$-1 :&'&0/bi,.,-| +&02f20+7! H*+1 +9eH&"&|h! R*+2! n2#&b! H*%)$%$! (6&0/bi! H$!
H.(+0./$%2'd-$! $' 28! i#$e.()2! U)$542$0+! +7al! )i82$H'$+2j! $H).2I1 (il H$+21$%2'd!
a$6$,$/1$#.'& GI=h!M'#.'&!Ga.|b&! 2;'$(+.,)d!$H 17a/!$Ha$0i82'9,-1 $fb&)+$%j! a0.8$6!gg,!
a$e.2H2%.&)b&!$f(#ie&'9,-H$IEB6(H

R&+2.#&bK<! a$-I2H!I)$)0d+'&! .6a#&68&+*.&! {G6.! &+! 2#h! ABEA~! /21 &+! 2#h! ABEV|
21067-$H'$,$%2'.&! $Ha$0i82'<! {LSHO.;/&1! &+! 2#h! ABEAN a/f#.)$%2'd ! 2! %$I'&! H$(+/a'dh!
Ma+.62#.1%,.$/1)%2#.+71$Ha$0i82'<! a0.1 1$-12H'&'<1%&D9,-1)0.+d0.<! (2! 12$f&02#.1L$HO.:/& 11 & +!
2#{LSHO.:/&1! &+! 2#h! ABEAE,-! 6$H&H! $a+.62#.1%,.&! a0&1&'+/bil 2)$! [2-)$! a0.H2+&I'GHS!
&p.(+/bi,.,-! a0iH$%! (a02,$%2'.2! H*+j! 6$HE&# '&a$+0&T/b&! e.2H/! +0d'$%2,./! 6'$e./1 2 1b&!
'&1+%. (#9! $H! H$6d'7j! 2#&T$! %o#2(+'$(+<! $Ha$0i82'0,-! $fb&)+$%6HaR*, .1 /%*H12bi! )$)0d+'7!
A0<)#2H! .6a#&6&'+*, & NF(+dB&! >2#&'+Y2+ - )+$0d-$! i#$-$/! b&! -12H2'.&! %-$H'O,-!
)2'H.H*+$%!'21a02,$%'d!a$1<,.&h

G2.2K U(0%!

>P$ 9 1a0&H(+2%/b&! (#lef/jl )+$0&b! i#$-$/! b&! '2-0%%2'.&! +&#8&%<1'7,-1 a0$;026$%6+!2

) 2+&;$0.1*,.21a08&!12-k.&! % 7-12H*%2' §G#.12'H1%2' "+26! ABBCH! MHa$0i82,<! (7(+d6! %7/e<%:2!
)#.&'&0%&0! 20,-.+&)+i0/j! a0.! )+$0&b! a02,/0&I%$)#.&'+()76. ! 1$p26.! %IH$6*,'$(+.2,-h!
MHa$0i82'.2! (i ! 9%7(+d6&! ;&'&0$%2'd! a0&! HB6* '$(+.j! >.%$! '&0$1#.k/b&! b&H'$+#.%9,-!
a$/e<%2+&I$UESHaB0I82! +&H#&Y<1'&1%7(.&#2".&1a0&! ()/a.'Th!=,-! (7(+d6!'&a&01.(+/b&!e.2H'&!
a$/e<%2+&I()d!H*+21'21 (&0%&0$,-j! 8<6! 12f&1a&8/b&! %7 ($)i!$,-02'/1 (1)0$6.2h! > PS! -$H'$+<!
(d0.&!+&#8%<1'7,-120$;026$%!2)$!b&HEH&)+h1 J0&5&08&.,.&1a$/e<%2+&I$%! 0&(ah! H$6*,'$(+.1(2!
1)21/bil2)$!(+2f #'d12eIH$lI0$%'&16&(.2,$%h !

YFlo++acEER’;. '&&0. ;. &H. |, $6€$H#2a€2062+BHRAES X, 24&' 24T +.,(R0$H/,+(!
Y1-++ac€€rrrh+.%$h,$6€



N2! -$H'$+&'.&! +&#&%<1'7,-1 a0$;026$%! a$/e<%2+&I16.! $1.9%$/e<%2! .6a#.,.+i! {2-02+.&!
+&#8%<1'&-$1a0$;026/j!)+$091a$/e<%2+&I1&k+&'&Y%. H&#F2bH&kiax+i!% x1f/{\!1i0$%'&!a0&!
a$1.+<%'&1-SH'$+&".&j1V1a0&!'&; 2+<%'&|n! 2&' &0$%2' &I $Ha$0i82'<!b&I0&2#.1$%2'd!)$6F.'* . $/!
H%$,-| 2#:$0.+63%Y! [#%4-49#")<-@N #$R)*9(2/-! '21 1*)#2H&! $f(2-/j! )+$09! :&'&0/b&!
$Ha$0i82'.2! a0.6*0'&! a0.! a0$FHABE! (+/H&'A-$! k+20+/j! 2)$#21$02+<%'€B #+0$%2'.&! 5$06%/!
BSHEHSY2' 21064#2(+'S(+<ID&H'$+#.%9, -1+ &#&%<1'7958)D

"&)%&',.2! +%3$0f7! $Ha$0i82'<! %! (7(+d6&! >. P! b&! a0& 18842 a$(+/a'$(M$P/! '2(#&H$%'9,-!
)0$)$%¢t

El 0<()2%2'.&a$/e<%2+&I()&b!(ax+&b!%x1lf7

At JO&'S(! a0$5.#/! a$le<%2+&I2! 11 >.P$! f$p/! 2! (&06&0! {a0&*k2! (2! ,&#9! a$/e<%2+&I()9!
a0$5.#1%696&'2IH*+!". &1D&).) 0&6& +*#' B!

VH G'$'76.1*,.21a$/e<%2+&I()d-$!a0$5.#/ h!

Ch P9a$8&+! 21 (+02'&! (&0%&03N %9a$8&+! )$0&#*,..! 6&H1.! HY%$h.,26.] +&#&%<1'7,-!
a0$:026$%ij!)+$0d!(a2H2biH$!(&),.&! 1*/b6/1a$/e<%2+&I!

@hP9a$8&+!'2! (+02'&! )#.&'+2y! )$#2f$02+<%'&! $Ha$0i82".&! '&-$H'$+&'9,-! +&#&%<1'7,-!
a0$;026$%)j!f&1!112m2e$%2".2!(&0%&02

Dh P7+%%$0&".&!1$1'26/! $Ha$0i82'<!y! $f$-2+&".&!)0$)/18hD! $ 1$Ha$0i82".&! 12#$e&'d! '2!
$f(2-/ !

wh G/+$62+.,)d!'2-02+.&1$Ha$0i82'9,-1a0$:026$%!>.P$!i$p$ 6h!
MHa$0i82'". 2!(i!;&'&0$%2'd!1a&0.$H.,)7 jI#$)*#&!/6.&(+'&'96.1>.P$!f$p26.I'2la$12H<a0* &!
($! (7(+d6$6h! P(+/a$6! a0&! 2#$0.+6/(! /%&H&'I! 2)$! a(&H$! ):H! %! G#$0.+6/(! Al

[$#21$02+<%'&!$Ha$0i82'.&!%! (7(+d6&!>. AEb&!6'Se. 2! +&#&%<1'7,-1a0$;026$%i!l) +$09,-! (2!
$82)*%621a0&H.),.21-SH'$+&' . 21y 1I"#$"%&' j1216'Se.'2)$0&H*, . <IH%SD<, I$Th&)+$PHI(™  h!

ISR)*9(2/-+ FAL)$#, ) #(;<"4+)53)* T 2#"94+<+-%-(C24+E9)
Kolaborat'vne(Programy, Pfry):

Pre ka ! d" nehodnotenie program P v Programoch

nech Pfry(P) sae podmno !'inou Ptrov predikovan "chpreP

uva ! ujelementy <P1, P, r(P1,P)> in Pfry(P)

zora %Pztry(P) s oh &adom na hodnotenie r

vypo #'taj vihovan " linetrny priemer
Predikcie := Predikcie <P, ">

V" stup: predikcie zoradenZ na ztklade



J$/e.+912#:$0.+6/(1$Ha$0i82'. 21b&!%-$H & IK)*#$%2+&9)1#&1$!) 2eHd!120.2H&' .&!>.P$!;&'&0/h&!
$Ha$0i82'.&!'21 a$12H<! #&'1 a0&! HE6*,'$(M! %! ) +$0&b! b&! /6.8 (+' & dE0,-.+&) +i02! (7(+d6/1"2!
(+02'&! (8&0%&0$%! b&! a$(+2%&*1'2! -$0.1$+*#' &! K)*#$%2+&I'SGHA.T$%2'$6! 65 HE&#7j! )+$09!
6! /6$eq/b&! %9a$8&+! %&I)d-$! 6'Se(+%2! a*0$%! +&#8&%<1'B0$;026$%! 2! .- )$0&#*,.<h!
"&0%&07! (il 031 H&#&'dI H$! +0%,-110$%'<h! S#$-$/! a06EBH&! D& 2), &a+$%2'.&! #%$;$%! 2! (20*%! 1!
>.P$! 120.2H&'<h! JO.,-*H12bi,.6! #$;$6! b&! a0.02n$%2'9L)B'9! .H&'+.5.)*+$0 a$/e<%2+&I2j!
1,-$%*9%2'01 #&'| a$82(! HS7! ;&' &0$%2" .21 2)+/*#7 -1 )$0&#*,.<h! POa$8&+! )$0&#*, <! b&! 6$e'd!
0$1H&#.m! 6&H1.! %.2,&0$! (+0$hb$%! HO/-&b! i0$%'&j! )+$08&HYEO(i! (a*b2'd! 2! 1*)#2H&!
5.)8'd-$!.H&'+.5.)*+$02!a$/e<%2+&I2h!

"&0%&07! HO/-&b!i0$%'&! 62bi! a019&'d! 0$1(2-7! .H&'+.5.)*+$0$%! +&#8&%<1'7,-1 a0$;026$%j! 2! .,-!
i#$-$/! b&! (a$8<+2'.&! a$8+/! /' )*+'7 -l -$H'$+&'<! a0&! +&#&%<1'&! a0$;0267! (a2H2bi,&! HS!
0$1(2-/! D&H'$+#.%69,-! (&0%&0$%h! N2! +0&+&bj! 2! 1*0$ &I DS (i! (&0%&07! 0$LHE#& d!'2H!
a0.&(+$0$6!a*0$%!+84K1'7,-1a0$;026$%h! J0%$+'96109,-#76!5 #+028'9616&,-2'. 16$6!/08<i!8!

(2! fIH&! :&'&0$%2m! )$0&#*,.2! 6&H1L.! H%$62! +&#8&%<1'76.! a0$;0862 G)! *'$j! '2(#&H/b&!
HO2-k.&!a$8<+2".&!)$0&#*,.&! a$6$,$/162+<,!-$H'$+&'<! 0$16&0$%! wpwh! PO(#&H)$6! b&! %9a$8&+!
%$! 5$068&! #.'&*0'&b! )$0&#*,.&j! )+$0i! 1%$#.#.1 +06$0,$%.2! (7(HREN20&+$e&! )! -$H'$+&'.26!
a0$:026$%! a$/e<%2+&16.! (2! (+2%.2! 2)$! )/! H.()0d+'76! 0*H$%96! a0&6&"96)! '26.&(+$!
'$6."*#'7,-1a0&6&"96h |

Z)*#$%2+&I'$(M! (7(+d6/1>.P$Ib&I H$(.2-/+*IH%$6.!, &(+2B.h!1 J0%S$/1 1", -1b&! (ao($fj)& H7!(2!
'&;&'&0/bi1)$0&H*,.&IH&"&1a0&!, &H#il6'$e. /I +&#E&%<1'7 -1a0$;026$%j! 24#&! (Il 0$1H&I$%2'd!'2!
a$H6'$e. ' 71%&1)$(+. EENj)+$0d! (i1 2)+/2#.1$%2'd! ) 2eH9, - NI H'<j ) &H7! $f&+i%2bi! 2)+/*#'$(m
)$0&H#*,.<jl12! &/11'<e&".2!")#2H$%h!RO/-96! (a0($$6!b&! 1206&H&' .&!a20268+0216.'hla$8+/!
a*0$%!-$H'$+&'<!a0.!5. #+0$%2'<! 6'$gLF1'285%2'$6! %.*a*0 SI211*)#2H&!a$8+/!-$H'$+&'<!
a*0$%! +&#8&%<1'7 - a0$;026%$%j! 8<6! 0&H/)/bi! $fb&6! 63e'9,-! )$0&#*,.<NEBEE '2! vB! BBB!
a*0$%h! Y2'.a/#*, $/l ( 1+96+$! a2026&+0$6!98)*+,(" -. [HO#12*3 | 1%#*H2! @-.+&)+i02!
(7(+d6/! >.P$! /a02%$%2m! )%2#.+/! $Ha$0i82'dB(2HS6! '2! H$(+/a'd! %9a$8+$%d! 1HOS$b&N!
RO/-96!a2026&+0$6!'2!0&H)),./16'$e.'71)$0&#*, .<Ih& 1&)*+/#0*#12*3 j)+$09!/08/h&! (a$H'i!
-02'.,/16.".6*#'&-$!a$8+/!-$H'$+&'<!/".)*+'76.1a$/e<%2+&16.h J$6$,$/!+9,-+$1a2026 &+0$%!

b&! 6$e'd! )$'5.;/0$%2m! (7(+d6! >.P$! a0&! 1%$#&".&! %-$SH'&b! HEZ! )%2#.+7! $Ha$0i82'<! a0.!
*02(+&1a$8+/1a$/e<%2+&I$%6h

G2.2Np)-$$!

Pl(a$#$8'$(+.! U2-$$ “H%7/e<%2bi! +&,-'.)7! (+0$b$%d-$! /8&'.212$06 7! $Ha$0i82'<! '2! %&1)$6!
6'$e(+%&! a0%)$%! .,-! r&f$%9,-! a$0-+*#$0BH&T$! 2b! -1 (7(+d6&! U2-$$! L&, $66&'H(  “F{%.n
MfOhIEA! %7/e.+&I'$6! 2b! 38p+&0'9,-! (7(+d6$,-h! P! {G;20r2#! &+! 2#h! ABEB}7+%$0.#.! 6&+:H/!
Q>[QT H2'#h!Q#-(+>"$9"4+[9$9"4#*+Q#8()*+ T)HI$S0&b!,.&I$6!0&!09,-#&!/8&'.&! (21 %#2 (+'$(+<!
$Ha$0i82'9,-! $th&)+$%! a$6$,$/1 $'  #.'&! 0&;0&(.&h! ~&b! %7/e.+.&! b&! %-$H'd! a0.! $Ha$0i82'<!
r&f$%9,-! (+0*'$)! 0&)#*6! 2#&F$! '$%.'$%9,-1 8#)$%j! )& H7! b&! '/+'d! a$1&02m! (2! 2b! 2!
6$HE#$%2'.&!82(/1a0.!;&'&0$%2'<! $Ha$0i82<h! P!'&b!b&! B.'&!%9a$8&+!a0&! b&H'$+#.%d! $fb&)+7!
'&1*%.(#9! $H! $(+2+'9,-! 2a0&+$! b&! 6&+:H2! 09,-#2j! 12-)$! a202#&#.1$%2+8IKES%2+&I*h!
#2%'9! a0.',<aj! )+$09! 6&+:H2! %7/e<%2! b&! a$/e.+.&JMERI6'Se(+%2! -.(+$0.,)9,- H*+! ‘2
SL2#.1% NS HU&IBSHEHSYR 1:)#2H&I$5%.'&!11<()2'9,-1%#2(+'$(+<h!>96!1<()2%2bi! #.'&*0'&!

C8_++a(ceernrh72-$$h,$6€!
“1- ++ac€e72-$$h+/6f#0h,$6€a$(+EgDgww @ DEYCGBLH. (-80 S +.$' 72-$3 D&, $66&'H( |

! @]



a0$h&),.&j! )+$0d! &5&)+<%'&! 0&H/)/bil H.6&'1.$'2#.+/! a0.&(+$0)#30d-$! (i! $Ha$0i82'.2!
;&'&0$%2'dh!

JO.! $5Bt'&! 5.+$%2'<! 6SH&H! %7/e<%2bi! 2#;:$0.+6/(! 12#$e&'9! '2! 24680.$82)*%2'.2 ?
62p.624.1$%2'.2! {2#h! KY! y! &pa&,+2+.$52p.6.12+.$j! )$6f."*,.26.1 22/(($%()d-$!

6$H&H/]! Z.H($%96! %1$0)$%2'<6! 2 1a02%H&a$HSF $(+'d-$! 6SH&H/! Y$'+&! _20#$h! J0*%&! a0.!
%7+%*02'<! Z.f(($%9,-! %1$0.&)! b&! ,&#9! a0$,&(! a202#&#.1$%2+&IDVR (#9! $H! $(+2+'9,-!
a$/e<%2+&I1()9,- 6$HEHSYN! #2%'96! a0<'$($6!a0*,&! b&!09,-#21$'#.'&! 0&;0&! '2H! 1<()2'96.!
H*+26.] 1$5%¢'&! +0d'$%2'.2! 6$HE&#SYN! PI(+/a$6! $'#.'&! (a02,$%2".2! (i! 08&('d! %*-7!

(W C E; -165$9/9 G » C FE; - 6&%,%&8%IfIG , C E; -1 &%08%$/U;!E; )j! a$le<%2+&I()d! %6#2(+'$(+.!
9gj! 21a0&H,-*H12bi,2! %20.2',.2h! M'#.'&! 0&a0&18&'+*,.2! $fb&)+/! b&! H2*! 2)8%gpy : 1t gV 4
gt 5419 gt pijl JH&I gdNa0&H(+2%/b&! a$(/'jDgpt ,!b&! H.6&'1.$"#'&! 10&H/)$%2'9! %&)}$0!
a085808&',.<! a$/e<%2+&I2H2Ib&! %&)+$0! 0&;0&('9,-! %*-h! [&ne&! $#.'&! 6$HE&#H! a0&! )2eH9!
11$fb&)+$%h Ib&! '&1*%.(#9! $H! .'9,-! $fh&)+$%! IP.6&'1.$'2#.+21 1, 1b&! '<1)2j! +2)! a0$,&(!
2)+/2#.1% .&! 6$H&H/!! a0&5&0&',.<! a$/e<%2+&I2! b&! %&I6.! &58&)+<%'7j! K)*#$%2+&I'O!
21a202#&#.1$%2+&1'9h

JO.! $%&0&'.2,-1 '2! U2-$$! 2! Y$%.&I&'(I H2+2(&+$,-! b&! '2b%9021'&bk.&! 1#&ak& . ABH#H2(+.!
(20*%'&-$! /(a$02Hi%2'.2! $Ha$0i82'<! {A A! *($f'd|h! JO.! (#&H$%2'<! LM_! {2"#h ! L&, & %&0!
Mag&02+.m1 _-202,+&0.(+|! )0.%.&)! %7)21/b&! '2b#&ak.&! %9I(#&H)7! a0.! a$0$%'2'#2(!,)96!
)$#2{$02+<%'76!a0<(+/a$6!2#&$la0<(+/a$6!%7/e<%2bi, 6B '&1J1"=! {R2(1&+!2#h! ABBa)*%&!
,-16$HE&H#IAM34Yh!

> *ABFB53)*7 24" 9#+RA"4*)<#'C+%-(CD2 #4))+b48)224"5-  +

G24 "A)16F(A:1$1;$7<=)'(6!,E,%:FE !
OR)2H&6.,)&b! (5d07! (6&! 2'2#71$%2#.1 +0.! &p.(+/bi,&! (7(+d67]! %7/e<%2bi,& KRH#O<(+/a7!
) +%$0f&ISHa$0i82'<j1)+$0d!(i!a0& 1&'+$%2'd12)$IK)*#$%2+&I'dc USH2j &LI2!" &'& h!

G242. p$1)!

J0%96! 1*(+/a,$6! &p.(+/bi,&-$! (7(+d6/! 1  12)2H&B.,)&b! $f#2(+.! b&! (7(+d6! USH2j! )+$09! h&-$!
2/+$0.1a0&1&'+/bi!2)$!$Ha$0i82,<! (7(+d6!%7/e.+&I'9V'2b6X!%$!1%&1)9,-Ir&T$%9 -1 2a#.)*,. * -j!
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a0&Ha$8<+2".2! a$/e<%2+&I()9,-! a0&5&0&',.<! %$! 5$06&! 6$HEH$VEB(+/a! $Ha$0i82'.2!
a$l$(+*%21)$#2f$02+<%'&-$!$Ha$0i82'.2j!)+$0d ! H&#.2!"21 Al5*17¢C

El [#2(.5.)%,.2! a$/e<%2+&ISUl 1<()2'.&! a0&5&08&',.<! B#2(.5.)%,.2! a$/e<%2+&I$%! 5$06$/!
1-#1)$%2".2 h!

Al M-$H'$+&'.&!$h&)+$%!R&'&0$%2". &!1$Ha$0i82'<!y! . ,-1%9(#&H'd! 1$02HE&&N!

2&'&0$%2'.&! $Ha$0i82'<j! %.H.+&I'H'2! MfOh! Evj!l b&! 08&2#.1$%2'd! $5B.! a0&Ha$8<+2'<6!
aSHSFS(+.! RI'S(.8$%!) 16'Se.'&! %o#2(+'$(+<! {'2a0h! -/H$F'9! e*&0|j! )+$0*! b&!/ 08&*15/117!
a$h626.h! P! 82(+.! $58.'&! a0$,&($%2'.2! (7(+d6! U$H2! .H&'+.5.)/b&! ()/a.'7! a$le<%2&I$%!
a$6$,$/! 1-#/)$%2'.2! 1! +0d'$%2,&b! 6'$e.'7h! [2eHd6/! 1-#/)/! a0.02H<! a0&5&08&,.& ! {2':#h!
5296$0.+&!a0$a&0+71 % 2HEX[E20&! . -'21%7+%$0&". &I $Ha$0i82'<! a0&! 1-#/) THEP #.'&!5*1&1{%!
0&*#'$6! 82(&|! b&! a$/e<%2+&I! a0.02H&'! H$! 1-#/)$%! ‘2! H#IH&E! b&-$! (20*%2'.2!1Pao($f /!
'29%.:%,.&h1 5#+ *(#&H'&! a$/e.b&! )#2(.5.)28'd! 52)+$07! '2! %7;&'&0$%2'.&! 1$02H&'d-$!
1$1'26/! $Ha$0i82'<! 1<()2'd-$! %*-$%2'$/! 2;:0&;*,.$/! $Ha$0i82'<! a0&! b&H'$+#.%d! 1-#/)7!
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> *ABVAM). =H5+"#+#*8.9(A@"/+)53)*7 2#894.)+-%-(C2/+|)5¢#+ D].#.#,9+4(+#SA+FGEBH

JO.! +%$07&! a$/e<%2+&I$%-$! 6SHEAHZ(.5.)%,..! a$/e<%2+&I$%! %7/e.#.! .- a0&H,-*H12bi,.!
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-7a&0)$,)$%96.! H*+$%96!k+0/)+i026.h! >.&! 60e/! 0&a0&1&'+$%2m! 001'&! 2;08:$%2'd! %#A+$
(1a$e2H$%2'96.! a0&('$(M26.h! Y2+.8&! %#2(+$(+<! Goel! frm! ale.+d! 2! 6$SHEH#$%2'.&!
a08&5&08&,.<! b&H'$+#.%9,-! a$/e<%2+&I$%! 2#&T$! 1-#/)/! a$le<%2+&I$%h! USHRRYEI+.,&!
UoH2(+'$(+<!'211<()2".&! "H.%.H/*#'7 -1 a0&5&08&,.<1 2)+<%'7 -| a$/e<H&A$%!12A0. +0d'$%2, &b! $55
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H-)<H'94 | {25#h! 1M1 )+$0d! (#ie.! ‘2! 0&HI),./! )$6aH&P'S(+.! %$! %. 2,1 H.6&'1.*#$6!
%7-12H*9%2'<! "2bf#.ek<,-! (/(&H$%h! N2-02H&'<6! “266.$%&b! %1H.2!8§+.! 5/117! 6&+:H$/!
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%T+%$0.4.1 2#:$0.+@(@'$"440/8&%+ -4"89(;<"40).#-)<#"O# jl )+$09! 0&H/)/D&! a$+&', *#7!
a0.&(+$010.8K&'.2!:&'&0$%2'. 21$Ha$0i82'<1%7/e.+<612;08:28'&b!(,-$a'$(+.1 1-#/)$%h

PO#&H)7!.,-1&pa&0.6&'+$%!/)21/bilk)*#$%2+&I'S(MI02(+i,.6!a$8+$6!a$/e<%2+&I$% ! {HS)$', 2!
H&)#20/bil 2e!'&1*%.(#$(m! $H! 6'Se(+%2! a$/e<%2+&I$%)|! 2#&$! $BHM)GE (+d6&h! PI2(a&)+&!
a0&('$(+.! H$(2-/bil 2e! EAB,! *02(+! $a0$+.! 1)#2H'96! 6&+:H26! %7/e<%2bi,.,-! a$H$F$(m!
'2bf#.ek<,-1(/(&H$%!a0.!;&'&0$%2'<!$Ha$0i82'<h

G2424gER6'!

7L& , T Ib&! %$I'&! HS(+/a'96! a0<(a&%)$6! H$! )2+&;:0.&! 2)2H&6.,)9,-! a&0($'2#.1$%2'9, !
$Ha$0i82,<,-! ( 7(+d6$%ij! %7/e<%2bi,.! 20,-.+&)+0/! +7a/! }#.&&0%&F3S/+&+! &+! 2#h! ABEC|
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&p.(+/b&! 6$e'$(M! b&-$!'2-02H&'.2! '96.1 2#:$0.+626.j1 )+$0d! (i! (,-$a'd! 0$1H&H.m! %9a$8+H$!
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1$! (&0%&0$6! A<()2%2! '$%ij! 2)+/2#.1$%2'il %1$0)/! a$/e<%2+&I$%! 12! iB&H#$S6! )%2#.+'&bk<, -
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SH$-$/! (8&0%&02! b&! $0,-&(+0%,.2! ,&#d-$! a0$,&(/! a0.HiRb2'.2! i#$-1 )#.&'+$6]! /HOe.2%2".&!
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gER6'!A8(6#%
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! @
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. 2H &IHS) # &IH*+212)$6/.)*,.21b&If&1(+2%$%*h! |
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a0&*k2'9,-! a0.! (7(+d6$,-! 12#%e&'9,-! '2! f*1&! JAJ 1 (7(+d6$%d! 1HO$b&! a$/e<%2+&I$%!
%7m2e/b&6..6*#'&12 1'”21)0*+)/IH$/1{6&'&b!2)$ IDB6(|!2 Ib&!%7/e.+&I'912b!'21 6$f.#9,-!
120.2H&'.2,-! %n2)2! 2(7',-0:"&b! 20,-.+&)+i0&! 0.&k&'.2h! JO&! f& e'd! a$/e.+.&! a0.*k2! 2b!
f&1a&8'$(+'d!$a2+08&'.2!1a0$+.11<()2%2"./!.'5$06*,.<! $la$/e<%2+&1()9,-1a0$5.4#$,4' H7'26.,)d!
a08&;&'&0$%2'.&!.H&'+.5.)*+$0$%!a0$5.#$%j!) 2eH9la$/e<%2+&I!;&' &0/b&!$Ha$0i82'.2!.f21a0&! (&f2)!
83! %! a0<a2H&! JAJ! '&a#2+<h! G/+$0.! /%*H12bi! '&1*%.(#$(MYBHE) & (+d6/! $H! %&I)$(+.!
a0$5.#%8%/e<%2+8I$X &S a$8+/1a$/e<%2+&I$%h! 7LE&, Ib&H$6d'$%$!'&1*%. (#d!0.&k&'.&j!)+$0d!
a$()7+/b&! a0.&(+$0! '2! $a+.62#.1*,./! a$le<%2+&I()9,-! a0$5.#5%! %! 1*%.(#$(+.! S HEB0.!
$%&08&'.2,-1%7/e.#.IH*+$%d! (&+7!(#/e. &R Y $%.&#&'(h
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" KNK! {2'5#0! " 2#2f#&) +1$ F+2:&! aKO($'2#.1&H! N&r(! 0K, $66&'H2+.$'|! b&! H%$hi0$%q$%9!
K)*#$%2+&1'91$Ha$0i82,<!(7(+d6!%7+%$0&'9ka&, *#' &!121i8&#$6!%7/e. 2B &!r&f$%9-!
'$%.'$%9,-18#*)$%! 2 1(a0*%%6{1.1&+! 2#h! ABEEPa0%&bi0$%" .| (8&#&)+/b&!%7f02'd!+d6 7! 12/b<62%d!
2! ka&,.5.,)d! a0&! a$/e<%2+&I21BHO/-&b! 0$%'.! $Ha$0i82! )$)0d+&! 8#+)7h! JO.! f#.ek$6!
a$-12H&j! 1$f021&'$6 1'2! MIOhE@b&! 6$e'd! 2)+.%.+7! (7(+d6/! 0$18#&".m! H$! +0$,-1 82(+<i$2!
1-#)$%2".&! '$%$! a/f#.)$%2'9,-1 '$%.'$%9,-! 8#*)$%ij! %7+%*02'.&! a$/e<%2HQ9,-! a0$5.#$%!
21a&0($'2#.1$%2'd! $Ha$0i82".&! '$%.'$%9,-! 8#*)$%h! O-#/)$%2".&! '$%.'$%9,-! 8#*)$%!
a0&f.&-2! $#.'&jl 12+.211 88! H7'26.)* )$k+0/),.2! a$/e<%2+&I()d-$! 6SHE&H/! 2 1+%$0f2!
$Ha$0i82'<!I5$06$/!-.&020,-.,)d-$!1-#/)$%2'. 21b&1%7)$*%62'*I$'#.'&1% 10&*#$6182(&N

N2! 1-#/)$%2".&! '$%.'$%9,-! 8#*)$%! H$! 62#9,-! ()/a<'! % 7/e<%2! (7(+d6! " _KNK! 6&+:H/!
-2(-$%2'.2! 1*%. (#d-$! $H! /6.&(+'&".2! {2 #h! #$,2#.+7) (&'(+.%&! -2(-.";[j! H&! +.&+$! 1-#/)7!
-.&020,-.,) 7!/(a$02Hi%2! H$! H$82('9, -1 6&H1. D0$)$%9,-! 1-#/)$%h! >.&+$! +&6a$0*#'&! 1-#/)7!
(i11$(/620.1$%2'd1+&,-'.)26.1#2+&'+'d-$!(d62'+.,)d-$! 'H&p$%2". 22" #h112+&'+1"&62'+.,!
='H&p.; { I"=||! 2! #2+&'+'d-$! R.0.,-#&+$%-$! a0.02n$%2".2! {2"#h! 12+&'+! R.0.,-#&+! G##$,2+.$']
{IRG||n!1J0.1%7+%*02'<! a$t&62+8&1()9,- 6$H&#$%! f&0.&! H$!i%2-71+0.1H.6&'1 . &i#he! a0&5&08&’,./!
&'+<+! 8#)$%j! H.(+0.fi,.&! +d6! 8#*')$%! IASHSIS(M! %1$0$%! '2%.;*,.&! Aa0*%2'.2! (2!
a$/e<%2+&I$%h!IN2! 1) #2H&1%7;& &0$%2'&b!H.(+0.fi,. &1 +d6! (7(+d6! *(#&H'&! (&) %&'8'&! % 7{&0*!
1-#/)7!8#*)$%! a$HS$f'd! a$/e<%2+&I1()96! a0$5.#$6)! )+$0d! 0&a0&1&'+/bi! %9 (#&H$)! a0%&b!i0$%'&!
$Ha$0i82'.2h! P1)2eH$6! 1-#/)/! (2! *#H&H'&! a$6$,$/! (/f6SH/H#*0'&b! 5/),.&! %7f&02b il
Y#t2(+'$(+.! 1H.6&'1.<! a$le<%2+&I1()9,-! a0$5.#$UMT+%*02! (2! HO/-*! i0$%&q! 0&a0&1&'+*,.&!
$Ha$0i82'<j!l )H&! (i ! b&H'$+#.%d! $Ha$0i82'.2! 1$02n$%2'd! ‘2! 1*)#2H&! .,-! %-$H'$(+a0&!
a%$/e<%2+&I2h

C"!J&&0!+$!a&&{0)1.(+O.f/$%29!6$H&#!(7(+d6/ !
Cq.-++ac€€H.;;h,$6€



" KNK! a0&H(+2%/b&! 1*(+/a,/! 11H$6d'7! -7f0.H'9,-! $Ha$0i82,<,-! (7(+d6$%h! LS1H.&#S6!
)+$09120.*k2!1.1&+! 2#h!b&! . -la$(+$b!)/!:&'&0$%2" /! a&O(R#.1$%2'9, - $Ha$0i82'<j ) HE&! +&'+$!
a0$f#B! %'<62bi! 2)$! a0$H#d6! 62p.6*# &-$! a$)07+.21 ( 1$f6&H1&'96.! LTHOS$hE.! {[-/##&0! &+ 2#h!
Eggglh! R+$6+$! a$-I2H&! 2! ;&'&0$%2'.&! $Ha$0i82'<! $%a#7%'<! %IH&YFPH#'&-$! 8#+)/!
:&'&0$%2'.&!$Ha$0i82'<!a0&! "2 (#&H$%'d! 8#*) 7h!=,-la0<(+/al b&! a$HS$f'9!a0& HSK#&b! a X &+
2#hIABEBJH&! 2a#.)$%2#.1a0<(+/a! %o 1#$HE&D2! ($1 126802'<6!'2)$-E842" #h!_$'+&p+/2#1f2'H.+|h!
P1+$6+$! 202%H&ASHSI$(+'$6! 6SH&HT! (2! b&H'™*! §69f&0! '2(#&H/bi,&b! 2),.&! ‘2! 1*)#2H&!
a0&H,-*H12bi,.,-! (i(&$(+.! 2  11<()2'd-$! a0$5.+/! 11%9f&0/! b&H'$+#.%9,-1 63e'$(+! .,-!
)$+&P+*#T6.1 %&)+$06.h! _.&I$6! b&! '2/8.m! (2! )$0&#*,./! 6&H1.1a0$5.+$6! D$'+&p+$6! 12!
i8&#$6! b&D! a0&H.),.&! '2! 1)#2H&! %&)+$02! %#H2(+'$(+<! $TH&)THAB&! " KNK! (il 2#8&!
$Ha$0i82".2! ;&'&0$%2'd! ( 1$-12H$6! '2! 2)+/*#/1 )$)0d+/! a$/e<%2+&I()i! 82(m! a0*,&! ($!
(7(+d6$6! {2';#h! (&((.$']j! 12+.21! 8%! %! a0&HS$k#&b! a0*,.! (2! 126&0.262#.! 2! ;&'&0$%2'.&!
$Ha$0i82'<IH#-$SHSfd-$!,-202)+&0/H
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kontext_cache = {}
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ak cache[a:h]
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enk—dovan _kontext[aktutlny kontextuflny index] =1
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)$+&P+H*H&-$! $f(2-/! %&I)$(+.! CBBY3h | RO/-96! 2#:$0.+6$6j! )+$09! (6&! ,-&#.! $%&0.m!
1H2H.()2! K)*#$%2+&I'S(+.! f$#! 2#:$0.+6/(1 GI" j a0.! )+$0$6! (6&! 6&02#.! H$f/! %69a$84/'2! w!
6.4#.0$,-1 .6a0&(*-! H  H%S$,-! %20.2'+* - a$8+/! +&0*h! Rabka2H&! E@#&0*.<! (6&!
121'26&'2#.! 109,-#&'.& | $! CB,j! %lala2H&! f&-/! (VB! .+&0*,.26.1 (2! b&H'2#$! B09,-#&'.&!
%9a$8+/1%/g,h !

> *A+F\F\ y@'$)<#(4=")-J+#SR)*9(2/K#"- - > *AfFeey@'$)<#(4=")-J+#$R)*9(2/+h}+
!

}2Ik<6.16$H&#6.j1)+3$0d!%(+/a/bi!H$!a0%$,&(/'$Ha$0i82'.2! (16 SH&#710$1-$H$%2,<,-! (+0$6$%h
G#;$0.+6/(IL2'H$6! 4$0&(+ | b&I2-k.&! a202#&#.18H&I'91 2)$! 23>(j! 8<6! {71 6$-#2! f7m! 2b! b&-$!
K)*#$%2+&I'$(m!#&ak.2h!>&'+$!b2%! (2!*@!1a$1$0$%2'82(/!%9a$8+/!'21%1$0 & ' E@B.#<$'$%0!
)$'+&PH*H#'T -1 H*+j! &p+02-$%2'9,-! 11 .6a0&(.<j! a$+%0H 3! %x8k<,-! $fb&6$,-! H*+j! )&H7! b&!
6%e'd!H.(+0.f/$%2m!%9a$8+7!%! 0*G&H'$+#.%9,-!.+&0*,..1 2#;$0.43>(j! b&! 6 $e'd! $82)*%2m!
109,-#&'.&1%9a%$8+ 868 *0'&-$!,-202)+&0/ j'la0&+$e&!(.&m$%2!08 12 I'202(+2bi,.6!$fh&6F6!
H*+!(+2'€112'&Hf2+&I'$/h 1J0.12#;$0.+6&!L2'H$6!4$0& (+(6 & H$(.2-#.1109,-#&'.&!$!Cv,!0&(ah!
CC,h1J0.1z3>('a0.".& (#3$! 1%9k&'.&! %9a$8+$%9,-! IHOSb$%! ()0*+&'.&! HSf7! %BBI@,! 0&(a!
vF,h'!

> *AHf #1J38%<+"#<NS4"9#+<N3)?()<+&5*)6)<+"#+5),/+<N3)?(/48)5+*)&.)5)<#8;8.+-(*)2)<

Q2N S&0676=#:1$0676#(6!-E+7(1#6J'F6%P1E!$1;$7<=)#()!

JB(#&H'96! $%&0&'<6j! )+$d! (6&! 0&2#.1$%2+#.! f{$#$! a$0$%'2".&! a0&('$(+.! $Ha$0i82'<! % 7/e.+<6!
001'7,-1(+02+d;.<!' $Ha$0i82'.2! '2%0-$%2'&b! 6 &+:HTN2! $%&0&".&! (6&! %7 /e #.! $B5&! H*+$%i!
6'$e./11IMLI})+$0*1(6&  !0$1H&#.#.I'21w!+0d'$%2, 2@ +&(+$%2, 44 <iM%&0&'.21a0&f.&-2+#.!
21a$H6'$ e.' &127 249 pou! 'vate'ov, ktor' po#as piatich testovac’'ch dn’ zaznamenali aspo$



jednu impresiu za ka!d%de$ a celkovo aspo$ 10 impresi’ (pou! 'vatelia identifikovan’
pomocou cookie v prehliada#i). JO&('$(M!$Ha$0i82'<! (6&! (#&HS$%2#.! 2b! 1%#xk&! b&H'$+#.%d!
+&(+$%2,.&'" 1) H&! (6&!$82)*%2#.1a$(+/a'i' H&;02H*,./1a0&('$(+.j' a0&+$e&!'2i8&'d! 6SHE# 7!
(+0$b$%d-$!/8&'.2!'&f$#.1a$82(1&pa&0.6&'+$%!2)+/2#.1$% 2 +2) a$#$e) 7j!)+$0d!a0.f/H#.12) $!
'$%d!a$82(! @H'<!I'&H$)*12#.!1$Ha$0i82mH&H$%2#.!(6&!C!16& D} 2! +$!a0&('$(m!'2b#H&ak<,-vj!
@j! EB! {a3vj! aS@)j! aSEB|! $Ha$0i82'<! 21%#2(+#! 6&+0.)/! a$8+/! a$/e<%2+&I$W+$096! (6&!
(a0*%'&! $Ha$0i8.#.2(a$q! E! 1IH&(.2+.,-! $Ha$0i82'<h!G)$! asai#20'&! 8#")7! (6&! %7f02#.!
#ASPH'&! '2ba$a/#*0'&bk.&! 8#*)7! 1! +&(+$%2,&b! 6'$e.'7h JO.! 2;0&;*,.*,-! b& H'$+#.%9,-!
$Ha$0i82'<!(6&!%7/e<%2#.1(i8.'$%:i!%20.2'+/1(a$6<'2'i1%!)2a.+$#&Wh!!

>&(+$%2#.! (6&! +0.! (+02+d;.&! $Ha$0i82'.2c! )$#2f$0OB'®L 5.#+0$%2".&! {GI"|j! )$'+&p+/*#&!
1-#/)$%2'.&! 2N)#2(.5.)%,.2! {_>...|jl -7fO.H*I 6&+:H2 jl )+$0*! .,- | )$6f./b&! {U3L=R]h! JO.!
%k&+)9,-1 +0$,-! (+02+d;.2,-! (6&! $%&0$%2#.! 2b! %I#H&H)7! a$! a0.H2Kk2a%a7! {fIMJI|! H$!
a0$,&(/' $Ha$0i82'.2h ! JO.! )$+&p/#$6! 1-1)$%2'<! (6&! a$6&0$%$! /08$%2#.! a$8&+!
$Ha$0i82'<! a0&! a$/e<%2+&I$%! 2! 1¥)#2HBA0&(.*6! 20.02H&'96! 1-#/)$6j!  %n2)2!8$6/! (6&!
1<()2#.! %*-/' a0&! $Ha$0i82'.2! 1H2'd-$! 1-#/)/! a0.! +%$0f&! 5.*#'7,-! 6&+0<)! a0&('$(+.H JO&!
%7(%&+#8&'.&j! 2)! (6&! a08$e<%2+&I2! 121'26&'2#.! (a$#/! @' .6a0&(.<j! a0.8$6! v! a0l 1 f$# !
H&'+.5.)$%2'9! 1-#/)! g! 2a0.! V! 1'. - f$#! .H&'+.5.)$%2'9! 1-#/)! EEj! H$! %9a$8+/! a0&('$(+.!
%(+/a$%2#.! -$H'$+71a0&! 1-#/)! 9! a0&*($f&'&! VE@! 2! a0&! 1-#/)EEa0&™*($f&'d ' AE@! +2)j! 2f7!
(6&! 12,-$%2#.! 62p.6*#/! 6.80/! a0&('$(+.! {ad)|! Ej! % la0<a2H&! $Ha$0/8&".2! '$%.'$%9,-!
8#*")$%j!)+$0d!a$/e<%2+&I!'2%k+k%.#h

E#,A+jM*4-") -J-8*0+)53)* P#"O#8. +"#+& @$#54+3)3/$#*9(%+"#+3$#(0)*24+>bM

z+3)/:;<#(4=)<+
10#(CRO#+ 3wV + 3we + 3WBG+ ~4)53)*/24")/+
)53)*7 24O +

3)%):@)/ +
GI" | BjBvwgw BJBA@EC BJBECWF EviFg, |
BN BjBBEAA BJBBEWA BjBBADW Bjvw, |
GI" fIMI 1 BjBCEAB BjBVEQV BjBvCVW EDw@!
>, fIMJT BjBBVEF BjBEAWB BJBAVAg EjFF, |
“U3L=R ! BjBVFEW BjBA@EC BJBECFC EDjwg, !
“USL=RfJMJ | | B]BCEAE BjBVEQV BjBVCWF EDjgA, |

O! a$1$0$%2'<! '21 H+$%&Db! 6'Se.'&! @! +&(+$%2,<,-! Hz=2fh! F|j! %.H<6&! k&$T&,'&! '<1)&!
%9(#&H) TRL! $-12H/! '2! 2#:$0.+6/(h!  PI'2b#&ak$6! a0<a2H&! (6&! f$#.! (-$a'<! (a0*%'&! 1EB!
$Ha$0i82'<! $Ha$0/8.m!'$%.'$%9! 8#*+'$)! (a0*%6'&F2! a0&! EDjep,! a$/ e<%62+&IBBMHS(.2-#.! (6&!
asv!I{2b 82(+&bk.&! a$e2H$%2'd! 6'Se(+%6$! $Ha$0i82'<! 2! MLJ! BjBVgAEN2b#8&ak %9(#&HS$)!
H$(.2-#14+2)680M-$H'&!6&+:H2!)$#2f$02+<%'&-$!5.#+0$%2". 2! (| a$a/#20 %4 '$%69, -1 8#*+)$%!
(1'26.1 '29%60-$%2'$/! -7f0.H'$/! 6&+:H$/N! >$! .6a#.)/b&! 6..6  *#7! a0<'$(! )$'+&p+/*#&-$!
1-#/)$%2'.2! a0.! $%&08&'<! 2! $55,'&! H*+$%&b! 6'$e.'&! MLINI$1.+<%'7! 2! $82)*%62'7! b&! 4K
12a02,$%2'.2! a$a/#20.+7! 0.l $Ha$0i82'.2,-j! )+$09! '2b%.2,! H$8S-$#! a 0%06&! )$'+&p+/*#&6/!
$Ha$0i82'./ h!>96! e&! (2! $Ha$0i82,<! (7(+d6! (a$#.&-2! '2! (+0$b$%d! /8&".&j! )+$0d!!8R(&!
&pa&0.6&'+$%! '&2)+/2#.1/h&68&! a0.,-*H126&! B6&I)i! 6'Se. /! '$%."  $98,-1 8#+)$%;j! )+$0d!
a$/e<%2+&I$6!'&HS$)*e&6&! SHa$0/8mj!)&ne&! (6&! 1%$#.#.1 0&#2+<%' &) BEEBA2,./16'Se. /!
H*+jl17'26.,)&bIH$6d'&I$SHa$0i82'<!'$%. '$%9,-18#+)$% h!



JO.1a0*,.| (IH*+26.1H&"<)2!"YK] !%+&(+$%2,&b! 6'$e.'&! %7+%$0& &HIH'<! '2(#&H/bi,.,-! a$!
+0d'$%2,&b! 6'$e.'&! a$1$(+*%2#$! 2e! W@, .6a0&(.I9%9,-1 '$%.'$%9,-! 8#+)$,-j! )+$0d! (2!
%+0d$%2,&b! 6'Se.'&! '&%7()7T+#INPa#7%! 2! H&;02H*./! a0&S(+.! $Ha$0i82'<! a$s82(! @!
+&(+$%2,<,-1 Hka0.! 6&+0.)&! adv! /%*H1268&! '.ek.&! {MfOh!AWH N2! ;025&! 6$e&6&! (#&H$%2m!
6..6%#1 a0&'$(M! $Ha$0i82'<! a0.! a$(#&H'9,-1HO$,-1 1 1+&(+$%2,&b! 6'Se. 7THPa#7%! #S$f#&b!
a$a/#20.+71a$6*-2! &#.6.'$%2m! '&2)+i2#'$(m! a0&H.)+<%'9,-! 6$H&H#S%k2)! /e! a0.! ChIZDIH !
%oat7%! a$a/#20.+7! HERTIKK.2! H&:;02H*,.2! ‘21 +0&+<! H&qj! 6$e&! f7m! (a0($f&*1128.2+)$6!
'$%d-$1+9eHq2!12%7($)96! $TD&6$6!'$%9, - 18#*)$%!a/f#.)$%2'0,-1%  la$'HEHS)N

> *AHFi €4R*#5'89#+)53)*7?#894.)+-%-(C2/+<&.=#5)2+"#+2#+

VOSH126&!2b!-.(+$;026! a$8+/! %K +&%! b&H-#69,-| a$le<%2+&I$%+0'$%2,&0!6'Se.'& h!G)$!
60e&6&! %.H.&MfONIARj! 0$1#$e&.&! 6*1 +9620! H#-d-$06$(+2j! 83! 1'26&j! e&! %x8K.'2!
a$/e<%2+&I$%! 6*16.".6*#'71 a$88+!121'26&'2'0,-! .6a0&(.<j! 2! +96! a*H$6! (2! +/1 $fb2%/bé&! 2b!
a0$f#d6! (+/H&'d-$! k+20+h! Ge! /! DB,! a$/e<%2+&I$%! a2+0.,.2,-! H$! a$H6'$e.'7! '.&!
2'$'76'9,-j!(6&!121'26&'2#.1#&'b&H'/!.620&(./h! -202)+&0.(2!H*+1a$+%0H1/b&! (#'91%a#7%!
a$a/#20.+71211%9Kk&’".&! aSEB!a0.1)$'+&p+$%$6! SHa$0i828.1a0.H2'<! 2(a&)+/! a$a/#20 jtJH&!

a0&! a$/e<%2+&ISUBTHOG! a$8+$6! *Uok+&%! 2#:$0.+6/(! SHa$0/8<! :#SF#&! '2ba&/#*0'&bK.&!
8#*) 7)1/ 1)+$09,-1b&!%x8K.2!a02%H&aSHSI$(m!., 42 21!

> *A4F] 4l9-()R*#2+3)2(/+923%4-9:404+#")"062"N8.+3)/:;<H#(4=)< +<+(*C")<#8;8.+5'(#8.+



3! S&067!)19-$1#$%6#(8

J&O($'2#.1$%2'dI$Ha$0i82".&j1 2)$!b&H'21 116$e'$(+<!'2 10&H/),./1.'5$0628'd-$! 12-#+&'.2! (2!

%! a$(H&H'$6!$FHST<! +&K<! %&I)&bLES$20.+&! I$/e<%2+&I$6! a0.*k2! %7kk<!)$65$0+! a0.! a0 .! (!
'5$0628'96. ! (7(+d626.j ! a0&! )$6&08' ! (5d0/! a0&H(+2%/b&! (a0($f! '2! 1%9k&'.&! $f02+/h! P!
(i82 ('$(+.1$fh&6!a$/e<%2+&I$%!.'5$0628'9,-(7(+d6$%!a0/H)$!'202(++j!(18<6102(+i2b!*0$) 7!

21 969a$8+$%i! &58&)+<%'$@Ma$0i82, <,-! (7(+d6 $Yh! I$e.2H2%)7! 2! (a02,$%2'.&! H*+! 2!
'5$06*,.<1 96! 0&*#'$6! 82(&! 2#&F$! 2)+/2#.+/! 6SHEHS V@ <V62+&I$%! 'i+.21 +9%$0,$%! SHABI,-!
(7(+d6$%! 1269KI2m! (2! 2b! '2H! 2(a&)+$6! K)*#$%2+&I'S(+.! a&0($'2#.1$%24! $Ha$0is2'.2h!
J$a/#+0'21b&! 2b6XIH. (+0.1i ,.21%9a$8+$%,j!.,-1a2024#&#. 1*,.21 2#&F$I2#+80'2+<%'&! (a0($F719&T /e .+.
-20H%d0#%9a$8&+1a$6%,$/1zIVh!

Pla0*,.! (6&! /%.&H#.! 2'2#91/! a&0($'2#.1$%2'd-$! $Ha$0i82'.2 2! (i%.(.2,.,- !)%2#.+2+<%'7 -!
U%H2(+'B(H< 6SHEHS%2'.2 a$/e<%2+&I()9,-! a0&5&0&'jK K)*#$%2+&I'S(+.! 21 20,-.+&+i 0!
$Ha$0i82,<-! (7(+d6$%h! P! +&b+BP#91&! (2! a$+%0H.# Ho021! 2! K)*#$%2+&I'$(m! $Ha$0i82,<,-!
(7(+d6$%i! )+$0i! (2! (‘2e< | H$(.2-/m! )$6&08™ |2b! 2)2H&6.,)*1 (5d02j! '2)$1)$! $fb&6! H*+1 2b!
a$/e<%2+&I$%! a0/H)$! 02(+ GIZH#I1$/! '20'$%k<,-1 a0<(+/a$%%! $Ha$0i8X! 12#$e&'$6! 2!
$(2-/)1)$#21$02+<%'$6! 5.#+0$%2'<! 21 -7f0.H'$6! $Ha$0i82'<! (6&! 1<()2#.! Ho#&e . +d1 %&H$ES$(+.! 2!
a0&-12Hj1)+$0d!(6&!a0&+2%.#.IH$!"*%60-/16&+:H7!$Ha$0i821.2h

N2960-/b&6&! K)*#$%2+&1'! 25#&p.f.#11 6&+:H/! -7f0.H'd-$! a&0($'2#.1$%2'd-$! $Ha$0i82".2!
1$-12Hg/bi, /1 $f(2- | a$#Be.&) )$+&p+! 2(a0*%2'.&! a$/e<%2+&ISHR! '2%60-$%2'&b! 6&+:H&! b&!
a0.&(+$0! a0&! OBIdH.6$e'$(+.! (+02+d;.<! $Ha$0i82'.2! 21 2;0&;*,.&! 5.™*#'7,-1 $Ha$0i82'<j! 8<6!
12&1a&8/b&6&! 2b! 5#H&p.f.#.+/1 (7(+d6jl! (,-$a'$(m! (7(+d6/! a0.(ao($f.m! (2! 2)+/*#&6/!
12m2e&' . /h!" #il %*-/1 a0.! $Ha$0i82'.2,-1 6* a$a/#20.+2! 21 2)+/*#  $(m!'$%.'$%9,-! 8#*)$%h!
"a0%%2'.&! a$le<%2+&I$%! b&! %(+/a'$/! 6'Se.'$/! a0&! a$a/*0'&! )$#2{$02+<%'&! $Ha$0i82".&j!
)+$0d! 2b! %! '2k&b! 6&H&! H$(2-/b&! '2b#&ak./! a0&('$(m! $Ha$0i82'<j! )+$0i! (6&! &K+&! 1%k #
a0.H2'<6!2(a&)+/'a$a/#20.+7h

P7($)9! H0021! )#2H.&68&! '2! 2)+/*#$(m! a$/e<%2+&I1()9,-1a0&5808&,.<j! a0&€f12,/b&6&! 2b! (H
(26$+'9 6! )$'+&pP4$6 j! )+$09! H'&(! ".&! b&! a0$f#d6! 1<()2h%6n2)2! (+*#&! 02(+i,&b! a$a/#20.+&!
001'7,-! +&,-'$#$;.,)9,-! 120.2H&'WP!(i82('$(+. la$le<%2+&#.2182(+$la$/e<%2bil6. .64 &IH%2!
HO/-7! 120.2H&'<! {6$f.#j! $($F' 9! a$8<+IRH&TS! +2f#aHa0&! a0&-#.2H2'.&! r&f/ h! I$/e<%2+&H#.2!
62bi! 001'& ! .'5$0628'd! a$+0&T7j! 2b! %! 1*06. (#$(+.! SH! STHSFES)2j! Hg2! %! +9eH'.| 2#&1$! -$H. 7
HG2h!G)$IN2#k.&1)$+&p+*#&! '5$06*,.802H<6&!.'5$06*,.&!$!a$#$-&! a$/e<%aiRj a$/e<%2'9!
$a&028'91(7(+d6j! b217)12#&F$IHS$/10&2),.8&120.1'2%.:* . .1%$!r&T$%$6!a0$(+0&HRH/Hi,'$(+.!
60€&6&! $82)*%2mI0$1k.0$%2".&! 6'$e. 7! )$+&p+*#7,-1 '5$06* ,..!$!iH2b&! 2)96.! (i !'2a0h!
2)+/*#'&) '5$06*,.& 1$ITHO2%8$6! (+2%&! a$le<%2+&I12)! a$/e<%2+&I$%! +&aj! +&a#$+/! 2#&f$! 6.&0/!
'2067h! JO*%6&! B +&p+/*#&) .'5$06*,.&! (il %!'2K&Db! 6&+:H&!)Ii8$%96! IHO$h$65$06*,.<! a0&!
a0$,&(! 1-#/)$%2'.2 hN2! 1¥)#2H&!)$'+&p+/1a0.(+/a/b&6&!)! a$e.2H2%)*6!'2! $Ha$0i82'.& 1 a0&!
a$/e<%2+&I$%! 2)$! a$e.2H2%)80&! $Ha$0i82'.&! a0&! 1-#/)h! P!1)$6a$'&'+&! )$'+&p+/*# &-$!
$Ha$0i82'.21+2)! 2f(+02-/b&6&! $H! (+*#7 -1 a0&5&0&,.<! a$/e<%2+&I2hIN2$a2)j! 126&0.2%26&! (2!
21 H7'26.,)d! %#2(+'$(+.! 5306$/! )$'+&p+/j! a$HI2! )+$09,-! .H&'+.5.)/b&6&! %-$H'Q! 1-#/)!
a$e.2H2%.&)! '2! $Ha$0i82'.&hN&! +&H2! 6$e'd! a$%&H2mj! e&! a0.! )$'+&p+/*#$6! $Ha$0i82'<!
6SH&H#/b&6&!)0*+)$HSFd!.6a#.,.+'d1a0&5&08&,.&!a$/e<I82$o%h!!



PO(+/a'i! '5$06*,./! a$! 1-#/)$%2'<! %7/e<%26&! 2)$! b&H' $H/,-9! 5.#+&0! a0&! 2;08:;$%2".&!
a$a/#*0'7 - 8#)$%! %! 0%6,.! 1-#/)$%h! [$6a#&p'&bK /! 6 &+Hjl )+$0*! b&! 12#$e&™! '2!
H&'+.5.)$%2'<! 1-#/)$%! a$e.2H2%.&)!'2! $Ha$0i82" @&! 0&2#.1$%2#.1 NG0&H.), /! 0&#8&%2",.&!
$f(2-/1a%HSe .&)!1a$6%$,$/10$1-$H$%2,<,-|(+0$6$%HI$6S,$/!I'&b!%.&!"*kI $Ha$0i82,<! (7(+d6!
$-SH'$+.m! 08#8&%2',./! a$#$e.&)! 1! $f(2-$%9,-! '5$06*. <! a0&! b&H'$+#.%d! 1-#)7h! >2)d+$!
$Ha$0i82'.&! '&+0a<! a0$f#d6$6! (+/H&'d-$! k+20+/1 '2! (+02'&! a$le<%2+&I2j! 2'.1 a$#$ah!
N&%69-$H$/! b&! '/+'d! 508)%&'+$%2'd! 2)+/2#.1$%2'.&! 6$KB! 2! a0&a$8<+2%2".&! a0&580&',.<
1-#1)/j! 2f71 (6&! 12,-$%2#.1 2)+/*#'$(m! 2! H7'26.)/! a0&5&08&', .<j! 2b! %1-12H$6R! H.2'.& ! %$!
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G'12,,/02+&12'HI(,2#2f#&Ir&F  F2(&H10&,$66&'H2+.$'1(7(+&6h! L))34*#(9<4+Z"0)*2#(9)"+]%-(42-!
'$hi"&a+&6f&0jlaah! CEF CvAH!

"G G3=jl_70/(j1420'$/(-13GNGK=  4G" GN=j!"2f&HI4GLV VK!|GH.#4G="GI| Egg@h! Q4#(/*4+
TH(*984-,u+!+T)54$+0)*+X+894" (+#"5+1")"%2)/-+BIR+)O+x4, +P#<OR#(IHEgg @h!

" =jIUIV&]IY20+-21 IGL"MN!+!G#2' GNAGI=_jIABEC2h!_$##2{$02+.%&! 4. #+&0."1f&7$'H1+-&! V(&0
=+&61Y2+0.pYC! G!"/0%& 7! $5! +-&! "+2+&1 $5! +-&! GO+ 2'H! 4/+/@E.(PHH T+1)23/(9"R+]/*<4%-+
DL]mbHh!1%$#h!Cwjl'$h!EjlagiC@h!

"SjlU/& jl G#&P2'HO$(I[GLG>OMzIMV]! 121 3GISLVNG"«| Y20+-2!IGL  "MN;j!ABECfh!_GL"!
AYClI&20';1 $'+&p+2r20&!L&a0&(&'+2+.$'(1580!_$'+&pPr20&IL&,$66&'H2+.$'(haah!AgE yvBBH!

"V[IG]! - #a2j! Y2++-&r IKG"K! o! GBf/b! >SKUGL=j! ABEAh! J202##&#.1."  11.(+N&+1+02.".:1/(.":!
(a20)h! M*)84459"R-+ )O+ (.4+ Ve(.+ 9"(4*'#(9)"#$+ LT+ ]ZgZb+ 8)D84+ )"+ hA-4#*8.+ #'5+
54<4$)324"(+9"+9"0)*2#(9)"+*4(*94 B Zb+|BM!ah! EEAWh!

! Fg



"JK_>j1Y20,/(j!G'HO&2(IMLKNO!IG'H0&2(10=Y YKLYGNNj!ABB@h!>  $r20H(12!5026&r$0)!5$0!
H.(+0.f/+&H! /(&0 6$H&H#. 1 5$0! /f../.+$/(1,$6a/+.;h!  X)*@-.)3+)"+ c484" (*#$9&A5r+ IRA"(+ [#-45+
#'5+ ])89#S+ 1339)#8.4-+ ()+ M-4*+ T)54$$9"R+ DCIJmTHr+ K(.+ Z"(4*"#(9)"#$+ L)"04*4"84+ )"+ m-4*+
T)54$9"Rhlaah!vECBH!

"J=KzKIjl"+&a-2'*"d006&![VNKz="1:142";|=j|ABBgh!'7H02¢c!G!'7  f0.H!L&,$66&H&0!"7(+&6h!
LPZ1T 4Gkilaahw@Bh!

"Vl L. 287/2'1 ol >2:-1 Yh! [M"zM4>GGLj! ABBgh! G! "/0%&7! $5! $##  2f$02+.%8&! 4.#+&0."!
>&,-.J&(!  15<#"84-+9"+1*(90989#$+Z"(4$$OR4I8Hh! ABBgjlagiEgh!

"VY3GIUj! L$(-2'j! 727! [LKJ"I +1 "26! "G jl ABEVh! >-&! £3.;l R2+2s! K,$(7 (+&6! 2+!1.)&H="h!
Z"(4"#(9)"#$+L) " O4*4"84+) "+ TH"#RA24" (+)O+cH(#+D]Zg T>c+FOBH!aah!EEBH!
"VNjIA.2)2.j1"-/2.,.25 UGNZj! 37081 Ahl ZGM! o A1 YGj! ABEA h!1&20".";! +$!02')! 5$0! -7f0.H!

0&,$66&'H2+.$'h! M*)84459"R-+ )O+ (.4+ FB-(+ ILT+ 9"(4*"#(9)"#$+ 8)"04*4"B4+7"0)*2#(9)"+ #"5+
@")a$45R4+2"#R424" (+ KkZ1T+|BM!ah!AAvgh!

"UYKMN=R="j! J2'2;.$+.(j)! G#&p2'HO$(! NGNMIMVIM"! «! U2".(! YGNMIMIMV IM"j! ABBwh!
482+/0&&.;-+&H!/(&0!6$HE&#!5$0!0&,$66 &'H&O! (7 (+&6(hin-4*+T)54$9"R+FGBliaah!gwEBDH!

"OMY"OMLj! Y20+.]! _.0$! G>>V>M,j! "20.+-! GIGN=j! [.&0$''Ms'GL Gj! G' H0&2! 3GIRG™'GLL=;]!
P.++$0.$! IMLK>M! o P.+$! RhJh! "KLPKR=M]! ABBwh! 4$#)($'$6.&(j! & (&62'+.,! r&fj! 2'H! 6$%.8&!
0&,$66&'H2+.$'hlaah!EyECH!

>=N>GLKPj! N29%2j! /H.+-1 YG">"M44j! 402, &(,$! L=__=j! .$0!LM [G_'j! 302,-2! ""GJ=LG! !
J2/#13[GN>MLJIABEEN!048)224"54*+]%-(42-+d#"5 )@ h!3$(+$j!YGc!"a0. :&0!V"hI="3NIgwF ?
BYFWF@FEgvh!

PG"'=IKPGjl"/#.+2]| ABBE!R. (+0.f/+&H!V(&0! Y SH&##."; | 5$0MB0(2#! ='5$062+.$'1 G, &((IM"9<4*-#$+
1884--+9"+dLZU+E)a#t*5-+1"+9"0)*2#(9)"+])894(%-+O) 1S #h!vjlah EAA!

UGNzj!".2'1u2';1".21!....2-1U/2 '1...2'-[TUVGNIelY.1"/1Y '1"VNjI ABEBh! _$##2{$02+.%8&!
5.#+80.";108,$66& H2+.$'1 2#;$0.+-6!f2(&H!$'1-7f0.H!/(&0 | 6SHEHD/&&Yo+]%-(42-+#"5+1")a$45RA+
C9-8)<4*%+DQ]1CHr+FGBG+]4<4"(+Z"(4*"#(9)"#$+L)" O 4-4)8n!%$#N!CjI'$h!4()Hjlaah! EgRE@g BH!

...=Gjl4&!>.&@J2'! 1=Vj! V& UGNzjl u&'(-&";1 O GNz!+! 2" I=j! ABBFh!I.(+1.(&! 2aa0$2,-! +$!
#820'.';1+$102)hI="cIM*)84459"R-+)O+(.4+Fe(.+9"(4*"#(9)"#$+8)"O4*4"8AR§BLO" 4+ $4#*"9"RKEL Th+
|Gjhlah!EEg/EEggh!="3N!gwFEDB@ @FAB@Ch!

UGNZjl....r25j1U251zVMjIUS | I=VIsl 202#H1">SK_[jIA BEVN!G!"/0%&7!$5!_$##2{$02+.%8&14 #+&0.";!
32(&H!"$, 2#1L& $66&'H&OMT(+&6(h!  L)23/(4*+L)22/98#(9)"-  hlaah!EAwH!
OKNzj!_-&jIR2r&"=Gjl*.2'1uGNzj!.2' ;1 MNZj!u&'-/ IN=KjlO-.-28$!I=1e1" #& 1>=GNjl ABEAh!

_$+&p2r20&! ($,.2#1 6&H.21 08, $66&8 ' H2+.$'1 2(&H! $1a$+&'  +.2#1:0$/al1*)84459"R-+)O+ (.4+ B-(+
Z"(4%"#(9) HS+X)*@-.)3+)"+L)"(4Y (+C9-8) <4*Uo+ #"5+ CH(#+ TIRKE)"(4Y (cc+|BF hIN&IMUS$0)j! N&r!
U$0)j!V"Gc!G_Y!1J0&((jlah!Eh!

O’GNzj! U26.5j! "2.$/! 1=V! ol "-7$"! I=j! ABEEh! G! R.(+0 fI+&H! _$##2f$02+.%&! 4.#+&0.%!
L&,$66&'H2+.$"1 Y&, -2'.(6!5%0! Y$f.#&! _$66&0,&! 32(&H! $'! _#$/H! _$6a/+.";h! %$#h! ED]j! '$h!
R&,&6f&0jlaah!vFFvyvFgEQ!

O GNzj! U.! ! A$'2+-2'1 [MLKNj! ABBwh! K55.,.&'+! 327&(.2' ! .&020,-.,2#! V(&0! Y$H&#.";! 530!
L&, $66&'H2+.$'1"7(+&6h! M*)84459"R-+)O+(.4+VG(.+!""[#S+Z"(4*"#(9)"#$+!LT+]Zgdh+'04*4"84+
)"+b4-4#*8.+#"5+c4<4$) 324" (+9"+Z"0)*2#(9)"+b4 (*94<Bah! Cy@ Ch!

[



JLXIM'U !



57D8$-)!"21U6'"-#(' A&ILSAIF6#%& ()

P1)2a.+$#&! +&,-'.,)&b! H$)/6&'+*,.&! $a.(/h&6& ! '26. | .6a#&6&'+$%2'0! $Ha$0i82,<! (7(+d6!
18#b48 h! J$()7+/b&6&! 0$1#.8'd! a$-I2H7! 2! (7(+d6j! 2! +$! (+2+.,)&b! 247'26.,)&b! i0$%'&!
5$06$/! H.2;026$%! VYIh! P! a$H)2a.+$#2! =6a#&6&'+*,.2] $th2(th&6&! a$/e.+d! +&,-'$#$;.&! 2!
0$1-$H'/+.2j1a0.8$6!/%*H126&12b112ib.62%8&bK.&!82(BAH#&B& +*,. &I 2H#&TSI 2#:$0. +6$IBS06S/!
1)*e) 71 1HO$b$%9,-1):H$%h

"2.1Z()7FL,7D;)1$  0L$IT(%()!
MHa$0i82,<! (7(+d6! {> *A+!AKB '&a$()7+/b&!'a0.26&! a$/e<%2+&I()d! 0$1-02'.&!a0&!.'+&02),./!
('a%$/e<%2+&16.h!

> *AH4ABKB+>53)*7?#8;+-%-(CBHEI#R*#2+3*;3#5)<+3)/:9(9#A

! +



4.;/0/b&194q$6!4#8&'1(&0%&0$%d!GI=j!)+$0d!a$() 7+/b&!&p+&0'd6/!(7 (+d6/! 2 (H&H il (#/ef7c !

¥ >53)%/2+),64@ (%+3*4+3)/:;<#(4HH &p+&0'91(7(+d6!'2! 1*)#2H& % (+/a'9,-la$e.2H2%.&)!
$Ha$0/8<! 6'$e.'/! $fb&)+$%h! L$1-$H/bi,&! %6(+/a'd! .'5$06*,.&! (il '2a0h! .H&'+.5.)*+$0!
a$/e<%2+&I12! 2#&F$! $Th&)+/j1+$096! a$/e<%2+&Il a0*%&! .'+&02;/b&h! JO.! a$e.2H29H)&! "2
$Ha$0i82".&! b&! 6$e'd! 12H&5.'$%2m! 2)il (+02+d:./! 0&(ah! 2#:$0.+6/(! a$le.m! ‘2! %9F&O!
$Ha$0i82'9,-! a$#$e.&)h! JO.! a$e.2H2%)&! ‘2! $Ha$0i82 .&! (7(+d6! (a02,i%2!
)$+&PHFH# &) H*+2j1 '21 1%)#2H&! )+$09,-! (i! a0.! %702'9,-! (+02+d;.* .- $Ha$0ig2".2!
%7;&'&0$%2'd!1$Ha$0i82' .21

¥ MFOB6+")<N+),64@(+"#+)53)*7?#19H&p+&0'9! (7(+d6!60e&!a$6$,$/!">>J10$1-02".2!
a0.H2m! '$%9! $fb&)+! H$! (7(+d6/! '2! $Ha$0i82'.&h! >2)+$! a0.H*%2'9! $fb&)+! 60e&!
$(2-$%2m! $(2-$%d! .'5$06*,.&j! b&-$! $f(2-! 60e&! f7m! 0$1k<0&'9! (#/ef26.! +0&+<,-!
(+0*'h! N$%$! a0.H2'9! $fb&)-b&! 12.'H&P$2'9! H$! H2+2f*17j! (i! 11'&-$! &p+02-$%2'd!
a$e2H$%2'd! .'5$06*,.&! 21$H! 1706, (#$(+.! SH! 1%$#&'d-$! 2#;$0.+6/j! 60e&! f7m! $)26e.+&!
$Ha$0i82'9h!

¥ 1@(/#$98/6+ 4Y9-(/6789+ ),64@(+ "#+ )53)* THH"ABHSF&! 2)$! a0.! %7+%*02'<! '$%d-$!
$h&)+/j! (7(+d6! ,&11>>J1 0$1-02".& ! a0<bB&! '$%d! H*+2! a0&! /e! 2)+/2#.1/bi,.! $fo&)+!
YoH2+2f*1&Y1'2a0n12)+/2#.1*, . 21$f(2-/jH$6d'7j!82(/la$(#&H'&b!ia02%7h !

¥ 020&:.(+0/b! -7f/! a0.! $Ha$0I82'<! y! &p+&0'Q! (7(+d6! 6oe&! '$+$5.)$%2m! $Ha$0i82,<!
(7(+d6! $ '&%-$H'$6! $Ha$0i82'<! {'2a0h! '&&p.(+/bi,&b! a$#$e)&! 2#&T$! a0<#.k! a$62#&b!
$H$1%&h

¥ M*O5#6+")<7+923*4-9I$Ha$0i82,<!(7(+d6!120&;.+0/b&!'$%il.6a0&(./{%S KR $F&,'$6!
a$'<62'<! (21 60e&! b&H'2m! $I-$H'$+&'.&! $b&)+/j! 12)ia&'.& |!$fb&)+/h!J0.! (a02,$%2K!
(202,/0&! (7(+d6! )$'+&p+/*#&! '5$06%,.&j! )+$0d! a0&#$e<! H$! %-$bj! a$8<+28$%$!
(202,$%2+&I'&b! 0&a0&1&'+*,.&h! N$%d! .6a0&(.&' '&()00! $Y%6a#7%q/H (k7!
'2ba$a/#*0'&bk<,-1$fh&)+$9bh

¥ 1@(/#$98/6+ 2)54%+ -(*)6)<C.)+ [24"942! b&-$'ka&,.2#.1*,.&! y! &p+&0'9! (7(+d6! 60e&!
%7%$H#2MI2)+/2#.1$%2". &I6SH&#$%! (+0$b$%d-H/8&.2h

"241Z()'7)F 1+)8D=A$D

> *A+IARKBIOHR 2+ #$:2@)<+)53)*7?#894.)+-%-(C2/+]8#b48



"221Z()' 7)F1%7(61!
H.2;026!+.0.&H!2C

gC



"2GI"8(A&()!$+I6A%S0SIST7 (64%S0)#[-109$7$0 !
P12a#.)*,. [(6&!. H&+.5.)$%24.| Al 0%d! $Th &) +$%6$!$0.&'+$%2'd1%1$07h! J0%E! 1b& B(*H2!
{$70! 0&5] )H&! i#$-/1 52(*H7! a#'<! +0.&HDIA8)224"54*Q#8#54 h! Mi(#/-/b&! a$e.2H2%)7! >>J!
GJ=! .&+$%7?! h488)24"54*b4-)[*84  + 21()09%2! )$6/)*,./1 ( li#$e<()$6! *%bk+8&%!
a$/e<%2+&I2j11<()2'9,-11IH2+2f*1 71 I6$H&H Z23*4--9)" 211<()2%2".&!(26$+'9,-I$Ha$0i82'<!
$H!)$)0d+&bISHa$0i82,&b! (+02+d;.848)224"54*|(*#(4R% h!

> *A+IA\KBH#223$424"('89#+)53)*7?#846+0#-'5%+3)5=#+<&)*/+Q#-5#

RO/-96! %1$0$6! b&!"+02+d;.2! {77$7u! R6\676#'6! ,$I7'6! #$%! \$I#12 |h! L$#/! 2f(+02)+'&b!
(+02+d:.&! a#'<! +0.8H2B)224"54%|(*#(4R% r+)$'+&p+$6! b&! 2)+/*#&! %7f02'*! $Ha$0ig2,.2!
(+02+d;.21 H&5.'$%2'*1 +0.& HE/A8) 224"5#(9)"-b4-)/*84  rH+$0% a0.,-*HI*I $H! >>J1 #.8'+2 |
2)$! a20268+&AME6a#8&6& +*,.$/! (+02+d;.8& (il )$)0d+'&! $Ha$0i82,.&! (+02+d;.&! 2)$! '2a0h!

%), #SM)3/$#+0(%] (*#(4RHETSH 484" %] (*#( 4RYA

> *A+IA\KEHZ23$424" ('89#+#SR)*O(2)<+)53)*7 2#" Ok +3) 5=#+<&)*/+] (*#(CR#



"2KIZE#H)F(A:11() 7)FE!,; 7&0)#() !

VO%*H1268! (8)%&'8'9! H.2:026! 6$H&#/bi,.! (a0*%2'.&! (7(+ d6/! a0.! $Ha$0i82'<! %7/e.+<6!
9%), #SM)3/$H*9(%6] (#(4R%

> *A+IAdBH53)* 72#"I#+<%/::(92+$), #SM)3/$#*9(%] (*H(4R%



"2NZ() 7)FI7$9F(6,%#6#() !

R.2;026$6! 0$16.&(+'&.2! '2] > *A+ A+ Bj+'2%0-/h&68&! 6%e'd! 0$16.8(+'&".&! &H#&E&'+$%!

Uo7 (+d6& | %A0$H/)8'$6! a0S(+0&H<! ($-12HS6! '2! K)*#$%2+&I'S(m! 2 1+$#8&02", /! -9f | (&+&! 2!
(7(+d6$%h!  JO&Ha$)H2H*6&! '2(2H&'.&! %$! %P#.1$%2'$6! a0$(+0&H<]! 1%.2,8096.!
H&H.)$%2'96.1%.0+/*#'76.1 (+0$06.1{,&#)$%$! F|!/6.&(+'&'96.1 %! b&H'&b! #$)*# &8+ h! \&H'$+#.%d!
(+0$h&! 6oe/! f7m! 0$1#.8'&! H.6&'1$%2'd! 19$16.&(+'& & &Kk+&! $a+.6*#&bK.&! {%69)$]!
&58)+<%'$(+j! 1*m2ej!*)#2H7|j!|a0&+$e&!a0& % Y b (#/ef716 2bil001'&I*0$) 71'2!(7(+d6$%d!
1HO$b&h! _&#)$%9! (7(+d6! 6$e'$! 'Ph%7kk&bD! i0$%'&! 0$1H&#.m! H$! +0$,-! J#2(+0$%j! a$HI2!
-202)+&0/1a08%*H1)$%2'0,-1(#/e.&f1'21(&0%&0$,-j!)+$0d!f#.ek &!$a<B&H!

> *A4ATKBS53)*7248; +%-(C2-0-BI#R*#2+)&294-("4"9#
"8 (A)=#[IA8),%67
P1a0%$6!)#2(+0.1a0&H)#2H*6&1)$'5.;/0%, /1 (| H%$62! (4606 j! 2! )+$09,-1f&e. 21 %.2,&0d! (#/ef7!

12(+0&k/bi,&! GJ=! a0&! &p+&V' (7(+d67h! G)$! a0%9! )$6a$'&'+! $f(#/-/bi,.! a$e.2H2%)7!
$Ha$0i82,.&-$!(7(+d6/1%7/e<%26&!N;. pj!)+$09!b&H'2)!2)$10&%&01'd!a0$pE0*%'&12HO&(/bi!



a$e.2H2%)7! b&H'$+#.9%096! 2a#.)*,.26h! RO/-$/j! '.&! 6&'&b! Ho#&e.+&I),.$/! N;.'p 7! b&!
f2#2',$%2'.& ! a0.,-*H12bi,. , -! a$e.2H2%.&)! {2#h! #$2H! f2#2',&0|! 2! .,-! 0$%'$6&0'd!
(6&0$%2'.&!"21b&H'$+#.%d!2a#.)28'd!.'k+2',.&!"2(2H&'d!"'2!(+0 $b$,-N

JO.,-*H12 bi,&! a$e.2H2%)7! (il n2#&b! (680$%2'd! ,&1! “>>J! a0$+$)$#! r&1$%d6/! (&0%&0/!
f&e.2,$61'21 a#2+5$06&! u"z=! y!/u"z=h![li8$%96!)$6a$'&'+$6! (7(+d6&! b&! MHa$0i82,.&!
GJ=!0&2#.1$%2'd 2)$! r&f$%*! 2a#.)*,. 21 Y217)/ J7+-$' a$le.+<6! 0%6,2! 42#,$'h! N2! a$12H<!
2a#.)28'9,-1 (&0%&0%6! '29%60-/b&6&! '2(2H&'.2! a0$,&($%j! )+$0d! 62bil 2(7',-0:"7j! 2#&! 2 b!
a&0.$H.,)9! ,-202)+&0y! 021! 121/08.+il H$f/! (2! (a/(+<! 2)+/2#.1$%2".&! 6SHEHSYHRIS! K+2+.(+<)!
%7e<%2'9,-! %0$,8(&! $Ha$0i82'.2h! Pk&+)7! )$6a$'&+7! ‘2! 2a#.)28'9,-! (8&0%&0$,-!
)$6/'.)/bil2  162bila0<(+/al) IH%$6! 1$(+*%2bi,.6!)#2(+0$6]! 2+$c! H2+2f*1$%69! )#2(+&ID#2(+&0!
a0&!"*(+0$b!Ga2,-&!"a20)H

Z)%)+&9$0[!A8),%67

Pl '26.! .6a#&6&'+$%2'$6! (7(+d6&! %7/e<%26&! 2)$! H2+2f*1 $94! i#S$e.(* | H%&! N$™I!
H2+2f*17¢! L&H.(I 2! K#2(+.,(&20,-h! P! 2)+/*#7,-1 %&01.* -1 a$()7+/bi! '2+<%'/! a$Ha$0/!
a0&Y%*H1)7! %! 6/#+.1 'k+2'8'$6! {)#2(+0$%$6|! @8B&h! P'2960-$%2'$6! 6$HEHE&! 0516.8&(+&'.2!
%7/e<%26&! V! '&1*%.(#d! (+0$b&j! a0.8$6! '2! )2eH$6!' ]! f&e<! ."+2',. 2 H2+2f*17!
K#2(+.,(&20,-! %2)2! 8$6/! (i! H*+2! 0&a#.)$%2'dj! 83! $)0&6! 1%9k&'&b! (a$l2-#.%$(+.! aBk2!
9ola0*%'&b1)$'5.;/0%,.<12 19%7/e.+<12b!1%9k& {109, -#$(mh!

N2! b&H'$6! 11H2+2f*1$%9,-! (&0%&0$UR! /6.&(+'&'d! 2b! 09,-#&! i#$e.()/! +7al! )i8E-$H'$+2!
L&H.(h! L&H.(! b&! 192k$6! (7(+d6&! %7/e<%2'7! 001'76.! (#ef26.! 2 1)$6a$'&'+26.j! 2!
N#2H2'. &I H&'$062#.1$%2'9, -1 H*+ %$! 5$06&! 6'$Se<'jl 6*al 2#&1$! a$#<! 2-$H'0+h! JO.,-*H12! HS!
i62-71 2b! '2(2H&".&! a0.26$! '2! 2a#.)28'd! (+0$b&;j! 5$06$/! }#2(+02j! 8<6! 0&H/)/b&6&! (.&M$%bil
#2+&',.IH

")-61]:)7TAIA8),%67 |

R2#k<6! .1$#$%2'96! a0%)$6! (7(+d6/! b&! )#2(+&0! /08&'9086*0'&! '2! %9a$8&+! 6SHE&#F%!
(+0P$%d-$! /8&'.2! 2! ;:&'&0%$%2'.&! (26$+'9,-! $HaP0i82'<! a$6$, $/! '2/8&'9,-! 6$HE&#F%hN!
N2%0-/b&6&! %7/e.+.&! v! (&0%&0%$%;j! '2! )+3$0d! (2! '2(2H03$b! Ga2,-&! "a20)h! "&H&'! 1$!
(&0%&IBT/H&! a#'.m! i#$-/! %ol .2H.+&I28"#h! R0.%&0! €! Y2(+&Afb7k'd! H%2! (+0$b&! (#ie.2! 2)$!
%P 7)$*%2+&#2 {2":#h! Kp&,/+$0|n! I$/e.+d! 0$#&! '&a0.26$! 0&5#&)+/bi! )OFZA! 2! L&H/,&! %!
2#;$0.+6&! Y2alL&H/,&h! >&'+$! Y#2(+&0! b&! 6%e'd! 0.2H.m! a$6%$,$/! %.2,&09,-! *(+0$b$%;!
a$a/#*0'$/1%$If$/! b&! Ga2,-&! Y&($(  ©9!)+$09!0$1k.0/b&! &p.(+/bi,&! 6$'.+$0$%2,.&! 0$1-02".&! %!
Ga2,- &!"a20)! 2! a$()7+/b&! %7($)$i0$%q$%d! 0$1-02'.2! '2a0h! a0&! 2/+$62+.,)d! 62'2e$%2".&!
Jk+2',.<h!l

JO.! %9f&0&! %-$H'O,-! (&0%&0$%9,-! 'k+2',.<IB'5.:/0*,.. ©Fp&! 0$1/6'd! 126&02m! (2! ‘2!
)$'5.;/0*,.&1a$() 7+/bi,&! 09, -#&! (.&mM$%&!0$1-02'. 2{EBI zf.+€(|! 12i88#$6!1'<e& &R +&',.&!a0.!
)$6/'.)*,..1% 1(.&+.h1J0&N)S0&)+d!I5/;$%2".&!+$#8&02",.<!,-9f12a&01.(+&', ./16&H1.%I(#&H)$%! b&!
J+'dl a$()7+im! 2b! a&01.(+'d! i#$e.()*! '2! "RRE™R! H.0$,-h! N*0$)7! 2! _JV! ".&! (il
H&5.'$%2'dj! $Ha$0i82! (2! %7/e.+.&! 2(a$q! F!b2H.&0! '2! b&H'$+#.%69,-! 'k#2j! )+$0d! f/Hil a$!
'28<+2'<! H*+! H$! a26x+&! #.6.+/bi,.6! 52)+$0$6h! =H&*#$/! %&I)S(M$/! a26x+&! b&! $fb&6j! )+$09!

“9_++acee6&($(h2a2,-&h$0;€
@?-++ac€€(a20)h2a2,-&h$0;€H$,(€#2+&(+€-20m.$'.';h-+6# !



$F(.2-'&! %K&+) 7! H*+21 %7/e<%2'd! a0.! %9a$8+$,-! H$! a26x+&j! 288¢+-&', *#'$/! 0&1&0%$/! a0&!
$(2-$%$! *0$8'&bk.&! +02'(5$06*,.&! H*+h! Ra0<a2H&! '&H$(+2)+/! a26x+&! a$le.b&! Ga2,-&!
"a20)!a&01.(+&+'dIH.()$%d!i#Se. ()41 +$0d124&102a: Q0 &H/)/bi1%9)$'$(m!, &#d-$1)#2(+02h

"2 MWF;86F6#%&.()

JO$+$+7al6&+:H7!(6&!.6a#&6&'+$%2#(Mb.a+$%2,$6!1217)/1 I7+-$'lvh! J7+-$'1b&!a$a/#*0'7 !
%H$6d'&! H* +$%&b! 2'2#7+.)7j! (b9B6d-$! /&'.2 | a0&! k.0$)i! a$'/)/! &p.(+/bi,.,-! "*(+0$b$%!
2. e'<,h! JO$+$+7al a$15(+*%2!1%.2,&09,-1)$6a$'&'+$%j! a0.8$6! -#2%'96! 1 I'. -1 b&! r&f$%d!
GJ=1)$6/")/bi,&! ,&1! a0$+$)$# "'MNj!  a$(+2%&'d! '2! 0%6,.! 42#,$' h! P$8.! k+2'H20H'96!
1*(+/a,$6! r&f$%9,-1 0%6,$%! a0&! J7+-$'! 2)96.! (i I '2a0h! Rb2":$! 2#&f$! 4#2()! a$()7+/b&!
%6&+0.)*,-1a0.&6&0'&b! #2+8&',.&! 2#&1$!6'$e(+%2! a$e.2H28)! $f(#ie&'9,-112182( | @Rp! %7kk<!
%9)$' hiG)$! 2a#.)28'9! (&0%&0! (6&! 1%$#.#.1 u"z=j! )+$09! (%$b<6!6.".62#.16$6!29,-#$(M$/!
%7-$%%$%2#! '2k<6! a$e.2H2%)H680.! %9f&0&! HES%d-$! i#$e.()2! f$#2! a0&! k! )Ii8$%96!
52)+$0$6! K)*#$%2+&I'$(Mj!122)! (6&! (.2-#.! a$! 0.&k&'.2,-! )+$0d! 62bi! '2+<%'/! a$Ha$0/!
a0&%*H1)719%2(+0$,-h!G)$li#$e.()$!1a0&!H*+2!(+2+.,)d-$!,-202)+&0/1{.6a0&(.&jla$e.2HA) 7!1a0&!
$Ha$0i82".&j! '$%.'$%d! 8#*) 7|1 (6&! 1%$#.#! N$"" Il H2+2f*1/1 K#2(+.,(&20,-j! )+$0*! a$()7+/b &!
a$)0$8.#d! 0$1-02'.&! a0&! (a02,$%2".&! +&p+/! 2! %7-12H*%2'.&h! K5&)+<%'/! +%$f0/! 2;0&;*,.<! 2!
k+2+.(+<)! %/7e<%26&! a0.! a0&a$8<+2%2'<! a$a/#20.+7! 2! 2)+I$HBHU9,-! 8#*)$%h! >.&+$!
%9(#&H)7j! (a$#/! 2b! (! a0&Ha$8<+2'06Ha$0i82'.26.! )#2H*6&! HB! N$""I! H2+2f*17! L&H. (]!
)+$0*1a0&H(+2%/b&! 1*(+/alLI0$H. ' 7IH2+2f*11+7a/)i8!-$H'$+2h!L&H. (1/6$eq/b&!2b! /)#2H2'.&!
0$#.€'9,-! H*+$%9,-! k+0/)+i0! 2)$! (il 6'$e.'7j! 62a7! 2#&f$ ! 1$02H&'d! 6'$e.'7j! )+$0d! *6!
/12-8/bi'62".a/#*,./\('H*+26.h !

RO-96!)$6a$'&'+$6! %! '2k$6! a0$+$+7a&! K)*#$%2+&I'd-$! $Ha$0i82'.2! b&! *(+0$h! Ga!
"a20)h!G)$!(6&!/e!/%.&H#.1%!)2a. +$#8&12' 2#91F() 7+/h&K.0$)d!6Se'$(+.1 (a02,$%2". 2 IH*+1218k%!
0&*#'$6! 2#&f$! +2)6&0! 0&*#'$6! 82(&j! .6a#&68&'+$%2'd! 2#:$0.+67! (+0$b$%d-$! /8&'.2! 2!
%76)$i0$%q$%d! GJ=! a0&! a0* /! (I H*+$%96.! 2f(+02),.26.! 2b! a0&! J7+-$'P! a0$+$+7a&!
a02,/b&6&!(I'28<+2%2'<6IH*+111%76&'$'%2'9,-IH*+$%9, -li#$e<()h!Kpa&0.6&'+$%2#.! (6 &1PH!
(202,$%2'<6! H*4 {1-#/)$%2".&! '2! 1*)#2H&! )$'+&p+/| | H*%)$%$j! %! +2)68&0! 0&*#'$6! 82(&j! 24&
Y+ 1 (.&m$%*! 0de.2! '&/6$eq$Y62#2! %7/e.+.&! (a02,$%2'.2! HI8+$! (ao($f$6! a0.26$! 2!
a#2+5306&IMLJININ2I2(7',-0:' '&1(a02,$%2".&IH*+1%7/e<%26&1)".€".,/10, @})+$0*12)$!i#$e.() $!
a0&! 50$'+/! (20*%! 2! i#$-! a$/e<9%2! H2+2f*1/1 L&HI(N.ek.&! /%*H1268& '.&)+$0d! %7f02'd!82(+.!
6 a#&6& +*,.&1%$!5$06&! THO$b$%9,-1):H$%h

M@': @#+&5*)6A+@ASB)*72#89#+-(*#(CRIH+RS),'$"4+3)3/$'+"'068. +#+H#@ VB + 2$#" @)<

OF ++aceE52#,$'5026&r$0)h$0;E+Y&HO. (
@/f-++ac€€a7+-’89,h$0;€



mM@": @#+&5%)6A+@W2B$5424"('89#+4" @W5S)<#"IH6454"& f JA*8O-(4"89# <G#(#,'&4+b459-H

M@': @#+&5%)6A+@MIBA$424"('8O#+4" @W5)<#"9#+954"(909@'()*)<+&+(%3/+h) "R+"##Z"(4R4*

! EBE



M@":@#+ &5%)6A+ @WEH#,'&)<N+ 5)3%(+ 3*4+ &;-@#"94+ "#6PIB*"46S;8.+ 28" @)<+ 3),$#+
#(*9,7(/+

! EBE



57D8$-)IV2IW#X%)8)=#&!: 7D7IEA)

Ma.(/b&6&! a$(+/al .'k+2#*,.&!'26.! .6a#&6&'+$%2'd-$! $H a$0i82,.&-$! (7(+d6/!",2L&,h! JO.!
Jk+2#*,..1'21120.2H&'<!a0&Ha$)#2H*6 &!'2.'k+2#$%2'9!$a& 028! (7 (+d6! VI/'+/I1.'Ip 196$!%&01..!
EDhBCh! MHa$0i82,<! (7(+d6! b&! 6%e'd! '2.'k+2#$%2mal& %*H1)$%2m! 2b! '2! .'9,-1 a#2+53$06%,-
{uHS$r(j! M" .| 2#&F$! H.(+0.fi,.2,-! { &'+3$(j! R&f.2'|j! a0. 8%6! a$(+/a'$(m! )0$)$%! f/H&!
a$HS$M*j! 2%k2)! a$/e.+d! a0<)217! 2#&F$! ka&,.5.,)d! '2(+2%&'.2! /%*H126&! .f2! a0&! #.'/p$%oi!
H.(+0.fi, IVi/'+/hIMa<(2'*].'k+2#*,.21a0&H(+2%/b&!a$(+/al.'k+2#*,.&1%9%$b*0() &-$'a0$ 0&H. 2h!
Pla0<a2H&! a0$H/)8'd-$! '2(2H&'.2! b&! %-$H™! 21'/+*] H&+2 #'&bk.2! )$'5.;/0*,.2! %k&+)9,-!
)$6a$'&'+$%;j!12 1+$!I'2b6x!1!f&1a&8'$(+'9,-12#&!12b!%9)$'$(+'9,-H0%$HS%h
V2.15$T()1)0AE!; 76!(#X %)8&'(I!$1; $7<=)"(6-$!,E,%:FI !
JO&H!(26$+'$/!.'k+2#*,.$/'a$e2H/b&6&!ISH!)$'5.;/0*,.& |(7(+d6/!"2(#&H/bi,&!a$e.2H2%)7c!
¥ G)$! $a&028'9! (7(+d6! b&! 2.'k+2#$%2™*! H.(+0.fi,.2! Vil '+/' %$! %&01..! EDhp! %!
a0&H2(+2%&'&b"$'5.;/0%,..j!
¥ J$0+7!@EBBj!DvwgjlgABB!(i!%%H'&a$/ e<%2'l
¥ J$/e<%2+&I'6*12H6.".(+0*+$0()d!$a0*%'&".2!{+)1%h!0$BO<(+/al]
¥ P! a0&6&"&b! PROJECT_PATH b&! '2(+2%&™*! ,&(+2! )/! )$0&q$%d6/! 2HO&(*0/!
a02,$%'d-$!a0$(+0&H.2]
¥ Pla0.&8.)/! $PROJECT_PATH (2! '2,-*H12! $f(2-! a0.&8.)2! 6# <6$H&#(! 1!
&#&)+0%'.,)d-$!6dH.2!
¥ Pla0.&8)/! $PROJECT_PATH/scarec 4 (2! '2,-*H12bi! 0$1f2#&'d! 1HO $b$%d! (if$07!
1!a0.#%e&'d-$!6dH.2n!
V24"A%I)8(9&'());% h6%!+)8D=A$0!#X%)8&'()!; 7676 A0(9D%
$! sudo apt - get update
$! sudo apt - get install build - essential

$! sudo apt - getinstall tcl8.5

$! sudo apt - getinstall git

V22AW#X%)8&'()!'v)0)!@*;6#vZ_186+$!*7)'86!vZ_d !
$! sudo apt - getinstall default - jdk
V2GW#X%)8&'())8)!4! !
N2ba0%!(+.2-'&6&!.'k+2#28'd!(if$07!2!0$1f2#<6&!.,-!H$!a0&H%$#&'d-$!2HO&(*02h
$! cd $PROJECT_PATH
$!' wget http://www.scala -I ang.org/files/archive/scala -2.10.4.t9z

$! sudo mkdir /usr/local/src/scala

! EB/



$! sudo tar xvf scala -2.10.4.t9z - C Jusr/locallsrc/scala/

N*(H&H'&! '2)$'5.:/0/b&6&! " 2#]! %! a0$(+0&H<! Vi/'+/h! M+%$0<6&! +&p+$%9! (if$0! h2(-0,! 2!
a0.H*6&!'2(+2%&'.21H%$,-1a0&6&"9-1a0$(+0&H.2h

$! vi.bashrc

$! export SCALA_HOME-=/ust/local/src/scala/scala -2.10.4

$! export PATH=$SCALA_HOME/bin:$PATH
G)+.%/b&6&!'$%d!"'2(+2%&".2!1a0$(+0&H.2h

$! . .bashrc

V2KHW#X%)8&'()IR61(!!

$! sudo apt - getinstall redis - server
L&H.('Whab&!'2.'k+2#$%2'®R!(a/(+&'9 12)$!(#/ef2!2 12/+$62+.,)7!(2!(aikm2!a$!12a'/+< ?!

V2NWHX%)8&' (1)1, %6#(61°8),%(',6)7"-1 |

$! wget BgO B https://packages.elastic.co/GPG - KEY- elasticsearch | sudo
apt -keyadd b

$! echo "deb http://packages.elastic.co/ elasticsearch/2.x/debian stable
main" | sudo tee ba /etc/apt/sources.list.d/ elasticsearch - 2.x.list
$! sudo apt - get update && sudo apt - get install Elasticsearch

$! sudo update - rc.d elasticsearch defaults 95 10

$! sudo service elasticsearch start

K#2(+.,(&20,-! Ahpb&! '2.'k+2#$%2'92! (a/(+&'9 ! 2)$! (#/ef2! 2 12/+$62+.,)7! (2! (aikm2! a$!
12a'/+<h!

V2NW#X%)8&'())IASH\( 178 () SE%-$#172!
$! sudoapt - get install python3 - pip
$! sudo pip3 install virtualenv
$! mkdir SHOME/.virtualenvs
$! virtualenv $SHOME/.virtualenvs/pywork3

V2QWH#X%)8&'()1":)-61];)7TA !
$! cd $PROJECT_PATH

$! wget http://www.apache.org/dyn/closer.lua/spark/spark -1.6.1/spark -
1.6.1 - bin - hadoop2.6.tgz

! EBv



$! sudo mkdir $PROJECT_PATH/spark

$! sudo tar xvf spark -1.6.1 - bin - hadoop2.6.tgz - C $PROJECT_PATH/spark
V23 $H\(17&'();7$,%761() !
N2(#&H/bi,&!0.2H)7'a0.H*6&!H$!(if$0/! .bashrc 12!(if$0!/#$e<6&h!
N2(+2%<6&!/6.&(+'&'. &6 $H&#$%! (+0$b$%d-$!/8&'12h

$! export KMEANS MODEL_PATH="$PROJECT_PATH/kmeans_clustering_model"

$! export RF_MODEL_PATH_ROOT="$PROJECT_PATH/rf_models/"

$! export ALS_MODEL_PATH="$PROJECT_PATH/als_model"
[$'5.;/0/b&6&!a0&6&"d!a0&!J7"a20)h !

$! export LC_ALL="en_ US.UTF -8"

$! export LC_CTYPE="en_US.UTF -8"

$! export PYTHONPATH="$PROJECT_PATH/spark/python"

$!  export PYTHONPATH="$PROJECT_PATH/python/lib/py4j - 0.9 - src.zip
$PYTHONPATH"

$! export PYSPARK_PATH="$ROJECT_PATH/spark/python"

$! export SPARK_HOME="$ROJECT_PATH/spark"

$! export PYSPARK_PYTHON="$HOME/.virtualenvs/pywork3/bin/python"
ZH#SPH' &12)+.%$5%2'.&1%.0+/*#'&-$1a0$(+0&H.21J 78

$! source SHOME/virtualenvs/pywork3/bin/activate
N$%i$'5.;/0*,./1a0$(+0&H.2!12)+.%/b&6&h

$! . .bashrc
V2.>IW#X%)8&'()!5E%-$#219&0(,8$5.%D

$! cd SPROJECT_PATH/scarec

$! pip install - r requirements.txt
V2.. 1]:1,%6#(6!*1;7<=)'(6-$!,E,%:FI!])R6' !

$! cd SPROJECT_PATH/scarec

$! python3 scripts/create_es_indices.py

$! honcho start

EBC(



57D8$-)!L2!1Y8),%#$,%( 60)81&'()! $1;$7<=)D'-!,E,%:F$0! !

JO))2eH$H&"$6! a$/e<%2'<! $Ha$0i82,<,-! (7(+d6$%! %!)$6808'$6! a0$(+0&H<! (2!/)21/b&j! e&!
&p2)+'d! 6&+0.)7! '2! 6&02".&! a0&('$(+<! $Ha$0i82'<! '&)$0&ka$'H/bi! a0.26$! ( !/(a$)$b&'<6!
a$+0.&f! b&H'$+#.%69 - a$le<%2+&I$%! (7(+d6$%h! P! )242+50&+$! 12680.26&! 2b! 2! n2#k.&!
%oH2(+'$(+.12+0.fi+7I$Ha$0i82, <,-! (7(+d6$%j! ) +$0d! 1$-0*%2bi ! Yib&)+<%'$6! %'<62'<! %x8K./!
i#$-/12)$162+&62+.,)d!6&+0.)7h !

L2. w,%&86#:!IF6%7(AE!;7(160)8I&'(D!$1;$7<¥D'-1.E,%:F$0 !
Px8k.2!182(m!H$+&02bK.&-$!F*H2' 2182 (+.1$Ha$0i82,<,-! (7(+d6$%! (2! 126&0.2%2#2!20.6*0'&!
'21 1#8ak$%2'.&! a0&('$(+.! SHa$0i82'<! {2":#h! 2,,/02,7! 2#&F$! a0&,.(.$'|! {"20r20! & +! 2#h! ABBE]!
ABBB 210$1k.0$%2'<! a$)07+.2! {2';#h! ,$%&RRY! 6'Se(+%2! $fb&)+$%;! )+$0q7(+d6! H$)*e&!
$Ha$0/8.M{GH$62%.,./(1 2'H! >/1- #."| ABB@|h! Y&+0.)7! H&5. /hil 2)$!i(a&k'&! H$)*e/! (7(+d67!
a0&H.)$%2m! 1*/b&6! a$/es2+&I12! BHa$0/8&'d6/! $fb&)+/h! >*+$! i1)2! kag,.2#.1%,.2! a$HI2!
Y, N&&I&+12#NI ABBBS-#2162m!'&; 2+<%'71%a#7%!'21%69%$b!$Ha$0i82, <, -1 (BSLbh!

"7'+&+.,)d! $534.'&) $%&08& D& (ah! &pa&0.6&'+7! $Ha$0i82,<,-! (7(+d6$%! a$6$,$/! 6&+0<)(i!
12#$e&'d!'21()i62'<!-$H'$+&'<1%1$0) 7!$f0&) +$%!%7)$'2'96.1a$/e<%2+&b.jI) +$0<10&a0&1& +/bi!
#8'182(m! ,&#)$%d-$! $Th&6/! H*+h! I$/e<%2+&#.2! '2b82(+&bK-B$+®2! +.&! $ih&)+7j! )/! )+$096!
62bila$l.+<%'71%2eh! PO(H&H)7!+9,-+$! &%62#/*, <1 +06! a*H$6!/)21/bi!.f2! a0&('$(m! -$H'$+&'<!
$h&)+$%! (7(+d6$6j!)+$0d! (2! a$/e<%2+8&#.2!0$1-$H#. | -$H'$+.mj a0.8$6!a0&H.)$%2'd!-$H'$+&".2!
$h&)+$%j! )+$0d! a$/le<962+&#.2!'&-$H'$+.#.jl a0<a2H'&! *-$H'd! $Th&)HEHRD! H*+$%&b! 6'Se!'7
L& (il a0.! +2)$6+$! %7-$H'$,$%2'<! f02'd! H$! i%2-7h! >&'+$! (ao($fl -$H'$+&'.2!
'&)$08&ka$ H/b&! ( 1$82)*%2'96! %7/e.+<6! $Ha$0i82,<,-! (7(+d6$%! a0.! a02)+.)$6! f&e'$6!
2#&1$)$6&08'$6!'2(2H&'<!  {GH$62%.,./(12'H!>/1-.#.|ABB@~!U2';1&+! 2#h! ABB@J0.! g$6! (2!
$82)*%62!(,-$a'$(M!-$H'$+&".21$f0&) +$%i!( 1)+$096.!a$/e<%2+&I1&K+&!'&0&2;$%R4$H%2-71h&!
/+'d1f02mlk.0$)d!(a&)+0/612+0.fi+$%j!)+$0d!0&a0&1& +/bila0<'$(!$Ha$0i82'<!a0& ah{%2+&I2h!

L241"0)81&'()!$1;$7<=)'(6-$!,E,%:F1!9!;$-B) 11;$ITD0)%6B) !
-202)+&0.1*,.2121&9%2#/*,.21)%2#<+I1$Ha$0i82,<,-|(7(+d6$%!b&! Ho#&e . +96!)0$)$6!a0.!. - +96$0f&]!
'206x! a0&! .,-! %7($)il a$a/#20.+/! 2 10$1k<0.+&I'S(mh! R'&®! a02)+.,)7! '2! )2eH$6! %x8k$6!
r&f$%$6! a $0++#7! 2#&$! B$a& | $h2%/bil (&),.&! (!$H(2-$6j! )+$09! b&! a$/e<%2+&I$%.!
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#206'$/1 5/'),.$/! $Ha$0i82,<,-! (7(+d6$%! b&! ;&'&0$%2'. &! $Ha$0i82'<j! a0&+$! b&! %-$H'd!
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19)#2H& ! a$/e<%2+&I$%! . '+&02), J6I WS (+.12 16$6&'+#7 -l a$+0.&fh!IP20;2(1%'.&($# H$! (5d07!
a&0($'2#.1$%2'.21a0%) 719 7-12H*%62". 21 '5$06*,.<j! )JH&! b&! H.%&01.+2! b&H'O@PB6'9,-1)0.+d0.<!
(7(+d6$%! {P20;2(! ABEC~! P20;2(! 2'H! _2(+&##(! ABERI=,-! a0<(+/a! (a$8<%2!!H&'+.5.)*%,..!
H.%&01.+7! 6&H1.! a$/e<%2+&I6;8'0$%2'<! 8.2(+$8'9,-! $Ha$0i82'<jl 12#$e&'9,-! '2!
-$6$;d"7,-! a$H6'Se."* -! a$le<%2+&I()9,-! a0&5&08&',.<j! )+$0d! '&()o0! )$6f. /bi!l H$!

557, -1 $Ha$0i82'<h! =,-| 6&+:H2! (2! /)*12#2! 2)$! %9'.6$8' d! &5&)+<%'2!120&)$*%2!
12/e<%2'd!a0<(+/a7!H.%&01.5.)*,.& 12#$e&'&b! 21 &pat.,.+'9,-1 2(a&) 4B A&b! a0$T#d6$6! h&! 2#&!
'<1)21K)*#$%2+&I'$(rh!

S$-B)1#6#(6! A$#%6H%Ib&! $f$-2,/bi,.6! a0%)$6j! a$6%$,$/! )+$0d-$! %.86&! 1%9k.m! )%2%.+/!
$Ha$0i82'<j! 8$6/1 1$Ha$%&H* % 7kk. 21 *0$8'$(m! 2! (7(+d6$%d! 1HO$b&h! Y0e&! (2! b&H'2m!'2a0h!
$I1$-12H'& & a$82(.2! 2 182(/! a$82(! Hg2j! '2! 1%#2H&! 8%-$! %.8&6&! a0&Ha$)#2H2m!
a$/e<%2+&8/"*#2H/12 1$Ha$0/8.m16/15.#6 71 2#&FS!-/HF/j1) +$0*1f/H&!%.2,1%-$H"*h!!

L2424Y#DF)#(6!,E,%:FI!;$ITD0)%6BF(!

P-$H'$(M!0$1-02'<121%-$H'$(M!.'+&02),.&! (7(+d6$%!bBO&) % & +$%2'&!()i6 2 *1$f#2(m! {N$O,.$!
ABEB~!>.'"+208%! 2'H! Y2(+-$55! ABBW~! Y, N&&! &+! 241! NEBBD [ 2! %4(i82('$(+.! 126&0.2%21 2!
$a+.62#.1%, /! a0&1&'+*,.&! $Ha$0i82'<! {2)i! 5$06/! 0&a0&1&'+*,.&! $h&)+! 1%$#.mjl 2)$!
$Ha$0i82'.210$16.&(+.m!"2!(+0*)&(j!%9f&0!1%-$H'9,-1+&,-'<)!'211<()2%2".&! (ax+&b!%xX 1{7I$H!
a$/e<%2+&I2! 2#&F$! a0&1&'+* /! 12$fb2(q$%2".&! Ho%$HS%]! )+$0d! (+$b2! 12! b&H'$+#.%696.!
$Ha$0i82'.26.h! !

5$IT(%6B#$,CY(7(+d6/! 60e&6& ! 0$LHEH.m! -#ik.&! '2! '2/8.+&I'S(mj! )+$0*! H&S &b™*0$8'$(m!
14+8&02),.8! ($! (7(+06$6! a0&! '$%9,-! a$/e<%2+&IS%;! .., *#'&! i(.#.& a0&H! ;&'&0$%2'<6! a0%9,-!
$Ha$0i82'<j! 2f7! (6&! %70.&K.#.! a0$f#d6! (+/H&'d-$! k+20-+Y,N&&! &+! 2#h! ABBv~! "2%&().! 2'H!
Y2'+02,- ABEC|j!)+$0d! (2! $Ha$0i82!6.'.62#.1$%2mh! &! 6$e'd! -$! 0&2#. ¥i2m! '2a0h! % 7a+(2'<6!
H$+21'<)$%! 2#&1$! -$H'$+&'<6! %1$0)7! H*+h! G)! (2! b&H™! /ela2%.HE&#'d-$! a$le<Vo2+EI2
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Abstract. Requirements and priorities for modern recommengstemis grow and change
hand in handvith the continuous growth of Internet users. In tper we focus on aspects
such as scalability, flexibility and speed of recommender systems, whighdays play an
important role. We propos®vel hybrid recommender system, which utilizes user bielav
and context, itemsO content and items' popularity and recency. Watevalr approach in
the domain of news articles, processing streaming data amguting recommendations
online, in reattime. Conducted evaluations showed the benefits of using arecldiness as
a strong component in the process of computing recommendations.

10! Introduction and related work

Information overload is nowadays a serious issue on Webrs donOt have the time, neither the resources or
skills to manually search andtér for items which they seek. Personalized recommendatiengreat way to
reduce and eliminate this problem. Furthermore, it hegs's to discover new items, which they wouldnOt be
able to find by the means of standard navigation. Other than pesonalized recommendations help with
increasing the commercial revenue as well. Therefore, itaglg popular topic not only in the academic world,
but also between the tech giants like LinkedIn [1], Netflix [2] ora&on [3], where recommendations pky
key role in the user experience.

Another prevailing problem, which appears with thereraus traffic and number of users the popular ditege

to serve, is the aspect of scalability. Recently, methods like distdlsystems, GPU matrix computations o
clientserver computation distribution [4] have enabled reaittime processing of streaming data on a large
scale.

Majority of established approaches for personalimmbmmendations fall into the categories of coltabive
filtering and content basescommendations. Each of these approaches comest@#hdownsides (e.g., cold
start problem of a new item or new user, long tadlbfem), which hybrid recommender systems usually help t
eliminate [5]. For long, data processing and computatiorezge Iscale have been limited by existing technology
or software. With the introduction of mapduce computation model, now also available throungmemory
computation, or the massive growth of NoSQL databases, recaemsystems are nowadays able to achieve
the required scalability and efficiency needed for the Web scale.

Nowadays, collaborative filtering approaches, forregke using a scalable-KN algorithm [6] or matrix
factorization [7, 8], present the state of the art mefioodecommender systems.dst successful and widely
used are matrix factorization processing tis&n association matrix [9].

In [9] Shi et al. present a comprehensive survey of titesf-the-art collaborative filtering and latest challenges
in the domain of recommender systenThey identified the incorporation of social recoemuations and
additional user interaction data (e.g., context), cross domdimup collaborative filtering as the arising key
challenges to the future of collaborative filtering.

11! Scalable and flexibeé recommendation approach

In this paper, w propose a scalable hybrid recommender system, with focusash re$ponse timecalability
and flexibility in regard to the system workload and availae#ources. Abstractly, it can be separated into two
sulparts, firstconsisting of a reaime online computation of recommendations, the second of utimgpoffline
user models. Our hybrid approach can be classified as alevetamixed or weighted, depending on the form
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of final recommendation aggregatidn. the following sectionswe describerespective recommender modules
for hybrid recommender system in the domain of news asijels outlined on th&gurel.

Figure 1. Proposed scalakl hybrid recommender approach

11.1 Content based recommendation

Research in natural language processing (NLP) andpproaches to content similarity estimation udibg\
(Latent Dirichlet allocatiof [10] or LSA (Latent semantic analy3i§l1] have recentipecome fairly popular
and successful. If combined with SVD (Singular value decortipn}j these algorithms provide a scalable way
to cluster items and infer topics based on their content. Invotk we opted for a simpler and faster approach,
utilizing direct content similarity estimation between item pairs.

On top of static item content comparison, we incafmisentiment and relevance of extracted keywords
or entities into the recommendation process. This information caxtfaeted from the contenf @ems, e.g., in
the domain of news articles we use article title and text aseamfrkeyword extraction. This way, we can
identify userOs probable attitude towards certain topics (elquities, war etc.), entities (e.g., Steve Jobs,
England) or extacted keywords. Given this information, we can narrogvrecommendations to the users with
items containing similar sentiment or attitude in general towardsicemntities or topics, in which the user has
previously shown interest.

11.2Collaborative filter ing

Since Netflix prize [8], matrix factorization has become a stafdhe-art method for computing
recommendations with collaborative filtering. We chadternating least square8L(§ algorithm, which can
compute latent factors describing users anastérom useiitem association matrix. ALS algorithm provides us
with an option to specify a weight to a ustm interaction, if it turns out that it is desirable to differentiate
between user clicking on a certain recommendation or a user natus#ilyg an item. More specifically we are
using ALSWR approach, as described in [12LSWRuses a normalization paramefet5>z , which tackles
scalability and sparsity issues in matrix factorizatione of the nice properties BLSWRis that the accurgc

of the method monotonically improves with the number of algorithm iterations
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ALS model is computed periodically in the background widest subset of uséem interactions
narrowed by their occurrence time. Computation of a model is distoleutamdwe can easily set number of
iterations based on the current system workload. The pdretdeen model reomputation can be also adjusted
according to the workload, which also adds to the flexibgityperty of our proposed approach.

11.3Popularity and recency of items

Popularity and recency are two aspects of itemg, e combined together to form a-salled trendiness
recommender. We model popular and recently created ateghitems in certain time intervals. In addition to
global counters, we monitothe popularity and recency of articles in the subsets of itemsper their
categorization by content. For popularity, we use integer cauofeitem visits occurrences in the respective
time interval. For recency aspect, we propose a more sopléstapproach. Our goal is to be able to assign the
same value of recency to an article published 10 mgago, as to an article published 1 hour ago (exampl
thresholds). We are able to achieve it, by using Equa fnwhich creates a gauss like figureretency in
respect to the times of item creation and their laglatgocerszz and‘sz{r parameters enables the fine grained
time decay property of recency recommender module.
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Our reasoning behind this approach is strongly wét the current trends of navigation on the Web. On
majority of sites you can find lists of mgsbpular items, new and current items, that narrows the information
and navigation space for users. This especially applies to thaidaf newspaper articles, where users are
visiting news portals in order to find new and current information. Thesescould stand a higher chance of
actually being visited by user, because on average, majorityeod tend to be interested in some of the most
popular and recent topics. We proved this assumption correct in our evaduat

11.4 Contextual recommendations and clustering

Nowadays, context is getting ubiquitous and as seewthier works [13], it is a great source of inforioaf
which we can use for clustering user recommendagquests. In our method, we use contextual datagkice
location, gender, estimateage or salary, ISP and similar properties. By using streakiamgansalgorithm,
specifically the kmeans++ implementation [14], we are able to perform clustering in -tiez, while
maintaining upto-date representation of the clusters. Each recommendation requesstigeed to a cluster,
based on the properties of the request context. Inside of each otlingtse, we hold machine learning models
used for classification and ranking items of items. Classificabutcome and rank of items depend on the
relevance and confidence of respective items beingedior visited by user.

For classifying and ranking items we use two sceladd parallelizable approaches: decision trees
(Random forestand learning to rank_{stne). Learning to rank andistnetalgorithm specifically, have already
been proved [15, 16] to be a suitable choice for large scale macainaemodel construction. In our approach
we are using them as estimators of userOs propatitictually clicking on a recommendation. Inpuitriachine
learning models is a narrowed subset of trending articleoatmme is a set of tep recommendations with
respective confidence weights, based on the learnattinfor a specific cluster, to which a recommendation
request was assigned dependimgcontextual data. These models are updated and reconstructed peyiddicall
the background with the latest data.

11.5 Aggregation of recommendations

Our proposed approach provides us with variety ofibtess combinations and aggregation of recommender
moduks within our hybrid system. The aggregation process is gxtudl place, where the flexibility and
adaptive properties of our approach can show off. Under ideditmms and state of a recommender system
(low workload), our approach uses all of the afiseed recommender modules. Trendiness module acts as a
metalevel recommender, which generates input subsets for o#ttemmender modules (e.g., contextual).
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Collaborative filtering and content based recomme#ads, which work with constructed user médprovides
recommendations based upon the userOs behaviour anchagsds. Recommendations from the respective
recommender are then grouped and their confidence is edmup, along with the weight of each of
recommender modules.

Our approach eliminatesld start issue of a new user in the system. Even for an unknown arseeywwe
still have online contextual data and information about the currently visited ifdtogether with popularity and
recency information, we can identify and recommend relfeadicles to the user. Incoming request is assigned
to a cluster by the eline information and a machine learning model (learning to,reaxkdom forest) ranks
subset of trending articles according to the prediciedter and user. As a response to #gmpmmendation
request, we present taprecommendations to the user.

12! Evaluation

As explained in the previous section, one of the peints of our proposed approach is the focus qulaoity
and recentness of articles. In order to prove this hypothesigvaluated the effect of adding popularity and
recency aspects to a simplenk recommender. In thern algorithm, nearest neighbors were chosen by the co
occurrence factor based on item to item similarity fnilarities were omputed usindog likelihood ratioof
impression occurrences€valuations were performed on an offline datasetsisting of ~12 millions
impressions gathered from slovak online newspaper publisher SMEI81 & week in October 2009.

As shown in theTable 1, we were able to improve precision@10 and NDCG@10 metgicever
100%, when we added popularity and recency aspects into the recommendatioass.pWith items
impressions, we have only binary scale (seen/not seen) ghigtable to fully utiliz NDCG properties. This
effect can be seen also by the similar improvement rate of bdtle ofsed metrics.

Tablel. Evaluation of article trendiness increase in preasisand NDCG metrics

No. of nn Without popularity and recency With popularity and recency (exp. boosting)

) precision @10 NDCG@10 precision @10 NDCG@10

2 0.0086 0.0410 0.0179 +108% | 0.0803 + 96%
3 0.0093 0.0411 0.0190 + 1086 | 0.0792 +93%
5 0.0114 0.0495 0.0222 +9%% | 0.0906 + 83%
7 0.0104 0.0453 0.0228 +19% | 0.0913 + 1024
10 0.0108 0.0446 0.0243 +128% | 0.0952 +113%
15 0.0107 0.0414 0.0229 +114%| 0.0860 + 108%
20 0.0109 0.0418 0.0229 +110% | 0.0840 +101%
30 0.0103 0.0412 0.0225 +118% | 0.0809 + 96%

13! Conclusionsand future work

In this paper, wehave proposed hybrid recommender system with focus on the scalable andblextens
architecture, flexibility of the system and ability to adapthe system workload. Generated recommendations
are computed with the use of-tqpdate information, whether is users behaviour and context or item content.
As a unique feature of our approach, we highlighbnemendation requests clustering based on the userOs
context, which reduces information space and enables for frequdntaminuous updating of underlgn
machine learning models used for generating recommiendat

So far, we have performed only a basic and partialuation of our proposed hybrid recommender
approach. We yet have to evaluate usage of clustering of incoenugsts, scalability and fldmlity of our
approach. We plan to perform online evaluations with streamtg, where we will focus on CTR metric.
Furthermore, we will perform rigorous and repeatadlaluations concerning scalability and accuracyaf
proposed recommender systerithaprepared datasets created from acquired streaming data.

In terms of extending our proposed method, there are dewppmrtunities for improvement and
experimenting. Inclusion of information gathered from sodatia could serve as a great additiorthie user
model. For example, if we had performed latent topilysis (LDA/LSA), we could map these identified ittgp
to not only topics identified inside the items content, but also tagkeOs interests, as expressed on their social
network profiles.
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