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Few words from the head of the lab

Anne BLAYO, 
Head of the LGP2 lab

We are particularly pleased to present 
the 2025 edition of the LGP2 Yearbook. 
This is an important year, as it marks the 

laboratory’s 30th anniversary. The Yearbook is made 
up of mini-posters prepared by the laboratory’s 
doctoral and post-doctoral students, summarizing 
their research topics and the progress of their work. 

Rather than an annual activity report in the 
conventional sense, the 2025 Yearbook is therefore 
a snapshot of all the topics currently being studied 
within the laboratory.

The 2025 Yearbook features summaries of some 
thirty current research projects, organized 
in chronological order. In line with previous 
editions, it demonstrates the strong anchoring of 
LGP2’s themes in the field of biobased materials, 
lignocellulosic materials recovery and functional 
printing, with an ever-increasing emphasis on 
sustainable development, recycling and eco-
design. 

The Yearbook also gives an insight into the diversity 
of collaborations between LGP2, other research 
laboratories and industrial partners, as well as the 
variety of ways in which projects are funded.

I’d like to extend my warmest thanks to all the young 
researchers who have agreed to contribute to the 
2025 Yearbook, and who have made an effort to 
make their work accessible in a short format. Many 
thanks to Dr. Aurore Denneulin, Deputy Director of 
LGP2 and head of the Funprint team, who collects 
the mini-posters from researchers every year, 
and to Antoine Julien, LGP2’s Communications 
Manager.

I hope you enjoy reading this issue and discovering 
the research topics underway at LGP2 in 2025.
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LGP2 has built up a reputation in France and 
abroad for its research in the  valorization of plant 
biomass, the development of biobased materials 
(paper, cardboard, composites), recycling processes, 
nanocelluloses, printing processes for surface 
functionalization and printed electronics. 

In line with the principles of eco-design and the 
challenges of sustainable development, these 
research projects help to reduce the impact of 
human activities on the environment.

European projects, ANR, Idex and numerous direct 
industrial partnerships.

Member of the LabEx Tec21, Institut Carnot 
PolyNat and Bioeconomy for Change networks.

Strong synergies with the Grenoble INP - Pagora,  
Graduate School of Engineering.

Quality, Safety and Environment certified  
(ISO 9001, ISO 14 001, BS-OHSAS 18 001).

At the very heart of 
sustainable development

High-quality collaborative 
research

2 / 3 patents  
each year

60 publications 
each year

60 researchers  
and ph.d students

2 researchers are members of the 
institut universitaire de france

10 ph.d theses 
each year

lgp2.contact@grenoble-inp.fr
lgp2.grenoble-inp.fr
+33 (0)4 76 82 69 00

461 rue de la Papeterie
38 402 Saint Martin d’Hères, France

https://lgp2.grenoble-inp.fr 


Organization : 3 research groups

BioChip
Biorefinery: chemistry and  
eco-processes
Dr N. Marlin (HDR)

• Plant biomass fractionation processes
• Valorization of plant biomass fractions

MatBio
Multi-scale bio-based materials
Pr J. Bras

• Building blocks extracted from plant biomass
• Suspensions & blends: material process engineering
• Composites and fiber-based materials for packaging, 

healthcare and transport

FunPrint
Surface functionalization by  
printing processes
Dr A. Denneulin (HDR)

• Formulation and characterization of complex fluids
• Design and characterization of structured functional 

systems and components



Young Researchers’ 
research projects 

description

Ph.D. students



5

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

!"#$ &' (&)*&*+

! ,-&)&*. "#$%&'%()$%()*$$%+,-#%
.&+/&#$#(0%&'%1&&2%

! 34**$#(56%+,-#56%7,5&*-8$2%'&*%$#$*96%
/*&24.(-&#%:6%.&+:40(-&#

! /$-01$0-2. ;-9)56%)$($*&9$#$&40%
/&56+$*<%.&#0(-(4($2%&'%+&#&5-9#&50%
1-()%/)$#&5-.%#,(4*$=%

(&)*&* 3#*45#-$&162' 7(38'9

: ;2*2<&$'. -#.*$,0$2%04*',.$%,*$,<%
)&+&9$#$-(6%,#2%*$,.(-7-(6>

! =-#*'<4-> *,1%?*,'(%5-9#-#%-#(&%
4#-'&*+%#,#&/,*(-.5$0%@ABC0D%

! /?*$"2'&@2 ABC0%1-()%.&#(*&55$2%0-8$<%
+&*/)&5&96<%,#2%04*',.$%/*&/$*(-$0>

! A*B2'$&)#$2 #*C >4C&<? (&%:*-#9%
0/$.-'-.%,#(-:,.($*-,5%/*&/$*(-$0%:6%
.)$+-.,5%+&2-'-.,(-&#0

! A*$2)-#$&4* &'%ABC0%&#%,%5-9#&!
.$5545&0-.%+,(*-E

(&)*&* 2D$-#1$&4* '*&+ F*,'(%:5,.?%5-G4&*

:%%%%E"#-#1$2-&'#$&4*.%
! C)$#&5-.<%.,*:&E65-.<%+$()&E6

.&#($#(
! H&5$.45,* 1$-9)( ,#2%049,*

.&#($#(%
! I#(-:,.($*-,5 /*&/$*(-$0

(&)*&* *#*45#-$&162 <4->06#$&4* :6%0$5'%
,00$+:56 40-#9 ,#%,#(-0&57$#(%1-() ,#2%
1-()&4( .)$+-.,5 +&2-'-.,(-&#%

! E"#-#1$2-&'#$&4*.
! J),/$<%0-8$%,#2%+&*/)&5&96%7-,%

KAJ<%ILH%,#2%MNH%
! I#(-:,.($*-,5 /*&/$*(-$0

!"##$% '()*+!)
!"#$#%&"'()( *+,+-.+,+/0
12!+%*3#%4)5"'67%2#%489&":7%
;#%<='(:>:%?:6:(0

!"#$%&&%& (#" )*% +,-./)-#0 #( 1-20-0 3"/() (#" )*% 40)%2"/)-#0 #(
50)-6/$)%"-/7 8/0#9/")-$7%& -0 )*% !/9%":/3-02 !"#$%&&

!985@>@(%>A8BC>:&)8D%>'%6:%6)ED)D'%F9:G&%H8=9%6A)D&@E9:&)8D%>'%D:D8H:9&)5=6'(%:D&)I:5&@9)'DD'(%
>:D(%=D%H985'((%H:H'&)'9

1+"!/+2

!"#$%$&'()

!"#$"$

%&!!'!()&

*&+",&!!'!()&

! -(!'.!&
0'$,1"($)

! 2($3)(!'.!&
0'$,1"($)

4))&+.!5

!"#$%&
627

.$5545&0-.%+,(*-E
!"#$%&

2762



6

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

8!'(9&),&$,&: '$";'& <9(<&915 (0 &+"))"($ (0 =
!(>&9 &$&9#5 <?(1($ =01&9 =.)(9<1"($

@9(>"$# A&+=$A) 0(9 $'+&9(') =<<!",=1"($):
* +#,-*./"#,%01%-,-#2
* 345&$-6789(
* 35:&-#&;<&

2&&A 0(9 )"+<!"0"&A A&<()"1: 9$$-,-=%&70/.%66%6

2&&A 0(9 +(9& )')1="$=."!"15)&#/#*,/>-.&
./?7/#%#,6&9#$&70/.%66%6

'()(*+,-(.# +0 " 1%21 ,($0+$-".3( 456
787#"%."9*( *8-%.(73(.# %.:

;< =(*(3#%+. +0 *8-%.(73(.# ,"$#%3*(7
!""#$#%&'()%*%$'#+&(, -./+0(1#)2%0)#+&(#&('.03%'%1(
4%1#.

>< ?+$-8*"#%+. +0 ". %.:
5+&'0+*(+"('6%(1#)2%0)#+&(#&(1#""%0%&'(
4%1#.(7.89%+9):

@< A.: B(,+7%#%+. C ,$+3(77%.2
;&<=%'(> ?$0%%&(20#&'#&3
;&'%0.$'#+&(#&<(> 20+$%))(>
)9@)'0.'%

D< E+*+$ -"."2(-(.# F ",,*%3"#%+.7G
A%1(B(C0%%&(B(D*9%(-*9#1(1%)#3&

H =87#"%."9%*%#I

,-#" .)/,0
!"#$#%&"'()( *+,+-.+,+/0
12!+%*J#%$'DD'=6)D7%J#%36:C80
K;;L%*$#%38C'90

1;<84 = 1>:-0%&$%0) 0/0#9/")-$7%& .%&-20 (#" )*% .%?%7#9:%0)
#( *-2*@9%"(#":/0$% 7>:-0%&$%0) (>0$)-#0/7 -03&

?CD&"M('%>'%D:D8H:9&)5=6'(%6=N)D'(5'D&'(%H8=9%6'%>@O'68HH'N'D&%>P'D59'(%G8D5&)8DD'66'(%
6=N)D'(5'D&'(%":=&'(%H'9G89N:D5'(

34#56+#$

JK K%7%9*(

8!'"A 0(9+'!=1"($:
!"#$%&'()"*+'*,+$)-)*.
/01"&".2+'*,+3024)5"
501$)4(#2+3#"31#()14

79(,&))=."!"15:
613"4)()"*+3#"514414
7%#8'51+'*,+)*(1#8'51

B<1",=!
,?=9=,1&9"C=1"($:

9-5)('()"*:9$)44)"*+4315(#';+
<%'*(%$+=)1&,+;+7('>)&)(2+

7()13<9"$1"$#
<9(<&91"&):
?)$1+4('>)&)(2

@"&"#+$'*'.1$1*(
A33&)5'()"*4

%*%#

D)'=!!5:

BC

A.:L(#

=3$((. ,$%.#%.2

A.:L(#

=,(3#$"

L=D>'> ICQ

KD%5866:I89:&)8D%R)&"%AEE?Q%

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

0$-12 .*+3'4)!
!"$#%&"'()( *+,+S.+,+T0
12!+%*J#%$'DD'=6)D7%U#39:(0
142!%*$#3'66'&0

A$#@.%&-20 #( #9)-$/77B /$)-?% :>7)-@7/B%"%. &B&)%:& 6B (>77
9"-0)%. /99"#/$*C :/)%"-/7&@9"#$%&& $#""%7/)-#0&

V58.58D5'H&)8D%>'%(C(&MN'(%N=6&)58=5"'(%8H&)W='N'D&%:5&)G(%H:9%:HH985"'%&8&:6'N'D&%)NH9)N@'%Q%
5899@6:&)8D(%N:&@9):=B.H985@>@(

34#56+#$
.8$1+"

!"#$% '()*+',
-.#)/,0&1#$,0&23(.*()4,

5./6(2./ *(,7.#8,
!+.#$&1/..,0&1#7%+$,

9%:/$ %/1:)+.+4(/,
53/.&1/..,0&7$()%/*&2#%%/$8

%9&=1& = A&E",& >?",? ,=$ ,?=$#& 1?&"9 ,(!(9
>?&$ = &!&,19",=! E(!1=#& ") =<<!"&A

F9&E&9)".!& =,1"($G

79"$1"$# 1&,?$(!(#"&) =AE=$1=#&)
" 3/@&70/$".,-/#A6&./6,
" 4./*10-%#$8(&./?7/#%#,6
" 3902%&$%7/6-,-/#&6"019.%6&
" !8%>-'8%&6"019.%6

2=$( <=91",!&) ,?=9=,1&9"C=1"($
" B%88"8/6%
" :-8=%0&#9#/@-0%6
" 48%.,0/8(,%
" C%,988-.&/>-$%&790,-.8%6

8!'"A &$#"$&&9"$#
" 48%.,0/.D0/?-.&-#E
" 48%.,0/8(,%&-#E
" F09#6790%#,&./#$".,-=%&-#E

!79"$1"$# <9(,&))=."!"15
" GD%/8/2-.98&70/7%0,-%6
" BD909.,%0-H9,-/# /1&"#-I"%&89(%06

9:%*$6"*/6";+* 0%,+*%-

!"#$%&'()(*!!"#$%&'(+(*!

J//$&/7,-.98&70/7%0,-%6&
5"09'-8-,(&91,%0&6%=%098&.(.8%6&/1&"6%

48%.,0-.98&9#$&,D%0?98&6,9'-8-,(
3/@&6@-,.D-#2&,-?%&'%,@%%#&,D%&,@/&6,9,%

:,"$(&,D%&-#,%019.%&7D%#/?%#9

H=1&9"=!) <?5)",)
" 4>7%0-?%#,98&9#$&?/$%88-#2&9770/9.D%6&
" :,9'-8-,(&966%66?%#,&"#$%0&6,0%66

L=D>'>%IC%X%)D%5866:I89:&)8D%R)&"Q%



7

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

0$-12 .*+3'4)!
!"$#%&"'()( *+,+S.+,+T0
12!+%*J#%$'DD'=6)D7%U#39:(0
142!%*$#3'66'&0

A$#@.%&-20 #( #9)-$/77B /$)-?% :>7)-@7/B%"%. &B&)%:& 6B (>77
9"-0)%. /99"#/$*C :/)%"-/7&@9"#$%&& $#""%7/)-#0&

V58.58D5'H&)8D%>'%(C(&MN'(%N=6&)58=5"'(%8H&)W='N'D&%:5&)G(%H:9%:HH985"'%&8&:6'N'D&%)NH9)N@'%Q%
5899@6:&)8D(%N:&@9):=B.H985@>@(

34#56+#$
.8$1+"

!"#$% '()*+',
-.#)/,0&1#$,0&23(.*()4,

5./6(2./ *(,7.#8,
!+.#$&1/..,0&1#7%+$,

9%:/$ %/1:)+.+4(/,
53/.&1/..,0&7$()%/*&2#%%/$8

%9&=1& = A&E",& >?",? ,=$ ,?=$#& 1?&"9 ,(!(9
>?&$ = &!&,19",=! E(!1=#& ") =<<!"&A

F9&E&9)".!& =,1"($G

79"$1"$# 1&,?$(!(#"&) =AE=$1=#&)
" 3/@&70/$".,-/#A6&./6,
" 4./*10-%#$8(&./?7/#%#,6
" 3902%&$%7/6-,-/#&6"019.%6&
" !8%>-'8%&6"019.%6

2=$( <=91",!&) ,?=9=,1&9"C=1"($
" B%88"8/6%
" :-8=%0&#9#/@-0%6
" 48%.,0/8(,%
" C%,988-.&/>-$%&790,-.8%6

8!'"A &$#"$&&9"$#
" 48%.,0/.D0/?-.&-#E
" 48%.,0/8(,%&-#E
" F09#6790%#,&./#$".,-=%&-#E

!79"$1"$# <9(,&))=."!"15
" GD%/8/2-.98&70/7%0,-%6
" BD909.,%0-H9,-/# /1&"#-I"%&89(%06

9:%*$6"*/6";+* 0%,+*%-

!"#$%&'()(*!!"#$%&'(+(*!

J//$&/7,-.98&70/7%0,-%6&
5"09'-8-,(&91,%0&6%=%098&.(.8%6&/1&"6%

48%.,0-.98&9#$&,D%0?98&6,9'-8-,(
3/@&6@-,.D-#2&,-?%&'%,@%%#&,D%&,@/&6,9,%

:,"$(&,D%&-#,%019.%&7D%#/?%#9

H=1&9"=!) <?5)",)
" 4>7%0-?%#,98&9#$&?/$%88-#2&9770/9.D%6&
" :,9'-8-,(&966%66?%#,&"#$%0&6,0%66

L=D>'>%IC%X%)D%5866:I89:&)8D%R)&"Q%



8

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

7=,I=#"$# "$A')195

Y-,%4Z%8G%D8D.>'E9:>:I6'
H'&986'=N%I:('>%H86CN'9(
R896>R)>'%)D%+,+Y#

7=<&9

K& )( :D "*#($."#%)( I=& )( (&98DE6C 6)N)&'> IC )&(
M(": B83#%*%#I#
Z8 G:5' &"' E98R)DE >'N:D> R")6' 6)N)&)DE )&(
'DO)98DN'D&:6 )NH:5&N #1( ,",($ %.B87#$I -87#
$(B83( %#7 3+.78-,#%+. +0 (.($2IN M"#($ ".B
$"M -"#($%"*7<

<"8: "= $/+- 26")%*$

J%, 9 '%,,%0 "#$%06,9#$-#2 /1 ,D% -#,%0*1-'%0
'/#$6 '%D9=-/0 9#$ -,6 -?79., /# 797%0
D(20/*?%.D9#-.98 70/7%0,-%6 "6-#2 9
?"8,-6.98% 9770/9.DK FD-6 -6 $/#% "6-#2
$-11%0%#, 1-'%0 ?/07D/8/2( 9#$ 1-'%0 ?9,
$%#6-,(K

>$40? 282%6 8$ 0+==%6%#$ -*8:%

* H=,9( ),=!&)&797%0&6D%%,

* H&)( ),=!&)&1-'%0&#%,@/0E

* H",9( ),=!&)&1-'%06&9#$&
1-'%0&'/#$6

F4C26 '#>562

G:-#? >&1-4$4>4)-#5"? #*C '2)>2*$#$&4*

A*:'&$0 "?)-4:>21"#*&1#6 $2'$&*)

52-$67 80'+9*!
!"#$#%&"'()(%*+,+-.+,+/0
12!+%*[#%!:((:(7%<#%;":96)'90
\?[%*?#%[866:D>%>=%[8(58:&0

<>7)-&$/7% D*/"/$)%"-E/)-#0 #( )*% FB2"#@<%$*/0-$&
#( )*% G-6%" </)&

;:9:5&@9)(:&)8D(%N=6&).@5"'66'%>'%6P"CE98.N@5:D)W='%>'(%N:&'6:(%G)I9'=B

1+"!/+2
.8$1+"

!"#$%$ '()

J668R( G89 &"' \$ 9'58D(&9=5&)8D :D> 6:I'6)DE 8G
(:NH6'( &8 (&=>C \ (5:6'( :& &"' (:N' &)N'Q L)I'9
D'&R89]^ )D>)O)>=:6 G)I'9( :D> &"' G)I'9 58D&:5&(#

;97%0&6D/"8$&'%)
* )19($#&9L&
* &J1&$)".!&K
* !(>&9 .=)")

>&"#?1

!"
#$%

&#
'(
)#
*'
+,
#-
(./

0&
12
3'
+)
$#4
(.,

56
%

!"
1

!"#$%&#'()#*&$+(.71

C).%)D+1(+'&EF+GHIJ

4'5":D)5:6 &'(&)DE >8D' =()DE : N)598.H9'(( =D>'9
: 56)N:&)5 5":NI'9 R")6' I')DE (5:DD'> IC _.9:C
N)598&8N8E9:H"C# J668R( G89 : N89H"868E)5:6 :D>
N'5":D)5:6 5":9:5&'9)`:&)8D :& >)GG'9'D& "=N)>)&C#

a E#N89 ":D>("''&(
(:NH6'( N:>' G98N
O:9)8=( H=6H =()DE :
[:H)> Fb&"'D :D> Y cN
N'(" R)9'

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

K$7$5&/%HIIJ K&4:K#'2C L K&4C2)-#C#K62
*#5M&*' (&%*$/5,.$%/$(*&!:,0$2%7$-50%O%
#&#!:-&2$9*,2,:5$%04/$*%,:0&*:$#(%
/,*(-.5$0%@JICD%(),(%05&156%:*$,?%2&1#%-#%
5,#2'-550EFG

N<<4-C#K62 ,#2%/*&24.$2%5&.,556%'*&+%
641#6 K&4>#'' -#%2-''$*$#(%/,*(%&'%()$%
1&*52%(&%)$5/%&7$*.&+$%5-+-($2%,..$00<%
2$(*-+$#(,5%)$,5()%,#2%0&.-,5%
.&#0$G4$#.$0%'&*%+$#0(*4,($2%/$&/5$%-#%
()$%P5&:,5%J&4()EHG

/$0C? $"2 &*<602*12 4< '0-<#1$#*$ #*C
<&K2-' 5"?'&14:1"2>&'$-? 4* -2$2*$&4*

! J4*',.(,#(0= P54.&/&# QRR3JSTCUVW<
M$E,/&# XYWP< JKJ

! I##4,5 /5,#( '-:$*0= 3&((&# @*$'$*$#.$D<
Z,+:&&< Z,#,#, 0($+< L5,E< K,($ /,5+

!#$2- -2$2*$&4* #<$2- O M8# 64#C P
14>>2-1&#6

>46=8*$8#$ 8#0 =+(%6- -42%#-+"#-
! L-:$*0 +&*/)&5&96 @H&*/)-D
! H$.),#-.,5 /*&/$*(-$0 &' '-:$*0
! K6#,+-. ,#2 0(,(-. 04*',.$ ($#0-&#

@C$#2,#( 2*&/S:4::5$ ($#0-&+$(*6D
! J4*',.$ 2-5,(,(-&#,5 +&24540

@"0.-55,(-#9 /$#2,#( 2*&/D
! X-0.&$5,0(-.-(6 @*&(,(-&#,5 *)$&+$($*D

@+A4+0 ="8;
! Z4::5$ 0-8$ 2-0(*-:4(-&#
! I-* '*,.(-&#
! ;,5' 5-'$
! X-0.&$5,0(-.-(6

>":+0 ="8;
! C&*&0-(6< /&*$ 0-8$
! H$.),#-.,5 /*&/$*(-$0
! I:0&*:,#.$
! [$($#(-&#

:"-67;$7 <,=)!
!"#$#%&"'()( *+,+-.+,+/0
12!+%*d#%3'6E:5'N7%;#%?)66:9>7%
U#%e)E=)@0

85!H48IJ I)">$)>"%@9"#9%")-%& "%7/)-#0&*-9& #( K%) /0. ."B
(-6%" (#/: (#" /6&#"6%0) /0. "%)%0)-?% &/0-)/"B 9/.&

dJ!FKd?^%@&=>'%H98H9)@&@(.(&9=5&=9'(%>'(%N8=(('(%G)I9'=('(%6)W=)>'(%'&%(86)>'(%H8=9%6:%
G:I9)5:&)8D%>'%N8=(('(%:I(89I:D&'(%'&%9@&'D&)O'(

.8$1+"

!"#$%&$'()*+,-$-,$(.&$/01"234$5*67$"1&"1"89:&-;<=*.>?:&01"2&1@&1"@&
!0#$A&$B(C:D(C6 -,$(.&4$/010E3$5*67$"1&"11F9+"@@22G10@G1E8HHGF&

M&NO&2P2&1-() @9,%0

!"##

!"#$%&'()'*$%+,-&'.+','-&//$/.0&'+"1&%'+.,2'



9

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

K$7$5&/%HIIJ K&4:K#'2C L K&4C2)-#C#K62
*#5M&*' (&%*$/5,.$%/$(*&!:,0$2%7$-50%O%
#&#!:-&2$9*,2,:5$%04/$*%,:0&*:$#(%
/,*(-.5$0%@JICD%(),(%05&156%:*$,?%2&1#%-#%
5,#2'-550EFG

N<<4-C#K62 ,#2%/*&24.$2%5&.,556%'*&+%
641#6 K&4>#'' -#%2-''$*$#(%/,*(%&'%()$%
1&*52%(&%)$5/%&7$*.&+$%5-+-($2%,..$00<%
2$(*-+$#(,5%)$,5()%,#2%0&.-,5%
.&#0$G4$#.$0%'&*%+$#0(*4,($2%/$&/5$%-#%
()$%P5&:,5%J&4()EHG

/$0C? $"2 &*<602*12 4< '0-<#1$#*$ #*C
<&K2-' 5"?'&14:1"2>&'$-? 4* -2$2*$&4*

! J4*',.(,#(0= P54.&/&# QRR3JSTCUVW<
M$E,/&# XYWP< JKJ

! I##4,5 /5,#( '-:$*0= 3&((&# @*$'$*$#.$D<
Z,+:&&< Z,#,#, 0($+< L5,E< K,($ /,5+

!#$2- -2$2*$&4* #<$2- O M8# 64#C P
14>>2-1&#6

>46=8*$8#$ 8#0 =+(%6- -42%#-+"#-
! L-:$*0 +&*/)&5&96 @H&*/)-D
! H$.),#-.,5 /*&/$*(-$0 &' '-:$*0
! K6#,+-. ,#2 0(,(-. 04*',.$ ($#0-&#

@C$#2,#( 2*&/S:4::5$ ($#0-&+$(*6D
! J4*',.$ 2-5,(,(-&#,5 +&24540

@"0.-55,(-#9 /$#2,#( 2*&/D
! X-0.&$5,0(-.-(6 @*&(,(-&#,5 *)$&+$($*D

@+A4+0 ="8;
! Z4::5$ 0-8$ 2-0(*-:4(-&#
! I-* '*,.(-&#
! ;,5' 5-'$
! X-0.&$5,0(-.-(6

>":+0 ="8;
! C&*&0-(6< /&*$ 0-8$
! H$.),#-.,5 /*&/$*(-$0
! I:0&*:,#.$
! [$($#(-&#

:"-67;$7 <,=)!
!"#$#%&"'()( *+,+-.+,+/0
12!+%*d#%3'6E:5'N7%;#%?)66:9>7%
U#%e)E=)@0

85!H48IJ I)">$)>"%@9"#9%")-%& "%7/)-#0&*-9& #( K%) /0. ."B
(-6%" (#/: (#" /6&#"6%0) /0. "%)%0)-?% &/0-)/"B 9/.&

dJ!FKd?^%@&=>'%H98H9)@&@(.(&9=5&=9'(%>'(%N8=(('(%G)I9'=('(%6)W=)>'(%'&%(86)>'(%H8=9%6:%
G:I9)5:&)8D%>'%N8=(('(%:I(89I:D&'(%'&%9@&'D&)O'(

.8$1+"

!"#$%&$'()*+,-$-,$(.&$/01"234$5*67$"1&"1"89:&-;<=*.>?:&01"2&1@&1"@&
!0#$A&$B(C:D(C6 -,$(.&4$/010E3$5*67$"1&"11F9+"@@22G10@G1E8HHGF&

M&NO&2P2&1-() @9,%0

!"##

!"#$%&'()'*$%+,-&'.+','-&//$/.0&'+"1&%'+.,2'



10

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

;&4>#'' 5-412''&*) &*C0'$-&2'

M)$%95&:,5%5-9#-#%+,*?$(\4B2- QR K&66&4*

SIJ &'%$E(*,.($2%5-9#-# 40$%,0%,%K&4<026

J&%1),(%+-9)(%:$%&()$*%#6$2-*#$&B2
#556&1#$&4* #-2#' '&*%-#240(*-,5%5-9#-#]%

H9 K$7$5&/-#9%'4556%:-&!:,0$2%*$0-#0%,0%,%
.&+/$(-(-7$%,#2%040(,-#,:5$%,5($*#,(-7$%(&%
.&#7$#(-&#,5%/$(*&5$4+!:,0$2%,2)$0-7$0>

M)$*$ ,*$ 2-''$*$#( ,//*&,.)$0 ,5($*#,(-7$%
(&%.4**$#(%/$(*&5$4+!:,0$2%+,($*-,50<%
.*$,(-#9 2-''$*$#( ,//5-.,(-&# ,*$,0 '&*
4(-5-8,(-&# &'%-#240(*-,5 5-9#-#0>

M& .*$,($ <066? K&4:K#'2C -2'&*' 1)-.)
1-55 :$%<4->06#$2C T&$" 5"2*46&1 )-405'
&:(,-#$2%'*&+%C2546?>2-&@2C 6&)*&* ,#2
# K&4:K#'2C #6$2-*#$&B2 $4 <4->#6C2"?C2

F#$2-&#6'=%CLI<%5-9#-#<%.$5545&0$
#,#&/,*(-.5$

8-412''&*)

^K%/*-#(-#9 @A-G4-2%2$/&0-(-&# +&2$55-#9D

J/,*6 3&,(-#9 &* 3,0(-#9

N*#6?'&' L E"#-#1$2-&@#$&4*

E"2>&1#6 5-452-$&2'.

LM!_[<%BH[<%KJ3

8"?'&1#6 5-452-$&2'

X-0.&+$($* @7-0.&$5,0(-. /*&/$*(6D<%TMH%
,#2 ^!/&-#(%:$#2-#9 ($0(%+,.)-#$
@+$.),#-.,5 /*&/$*(-$0D

F4-5"464)&1#6 5-452-$?

JNH<%XAH< `!*,6%(&+&9*,/)6%

>"?@ AB0<,>C9
!"#$#%&"'()( *+,+S.+,+T0
12!+%*d#3'6E:5'N7$#3'D'O'D&)0
!86)Zf *[#38DE)8O:DD)0

B%-+C# "= 8# +##",8$+,% D""0E(8-%0 (+"*";2"-+$% 8#0 0%,%:"2;%#$
"= +$- 26"*%--+#C (? FB @B. 26+#$+#C 8#0 $/%6;"26%--+#C

V6:I89:&)8D%>A=D%I)858NH8()&' )DD8O:D&%g%I:('%>'%I8)(%'&%>@O'68HH'N'D&%>'%(:%N)('%'D%G89N'%H:9%
H985@>@(%>A)NH9'(()8D%\$%'&%&"'9N8H9'((:E'

.8$1+"
34#56+#$

C*$/,*-#9 .&+/&0-($
+,($*-,50

!"#$%$ '()&C:B+&Q#-,%R4#%02(

5 )

!"#$%&'()*

A*C0'$-&#6 6&)*&*'

="2->456#'$&1
14546?>2-'

="2->4'2$ 6&U0&C
-2'&*'

N556&1#$&4*'.

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

*DE"76 ':,43F
!"#$#%&"'()( *+,+\.+,+a0
12!+%*;#%4:9&)D7%U#%39:(7%
<#%;":96)'90

!%::4:"-% -4(-$68$% =4#*$+"#8:+I8$+"# ="6 (866+%6 J -%8:+#C -":4$+"#-
+# (%84$? 28*K8C+#C

L8D5&)8DD:6)(:&)8D%>'%(=I(&9:&%5'66=68()W='%H8=9%>'(%'NI:66:E'(%I:99)M9'(%'&%(5'66:I6'(%
>:D(%6'%>8N:)D'%58(N@&)W='

.8$1+"

#$$%&'(()
)

)
*%+,$-.-&$*/0*1.(

%+,("2345226533725"898(
#$$%&'(()

)
)

*:.--,%-;/-*0
.:(<&;(0/-;,&(%.-=-,$+,:
!%>;&$+/!%0>><$+0,(

-"$#!& D)& 7!=)1",
<(!!'1"($

" :Q;5 -# 4"0/7%L ?/0%
9#$ ?/0% 0%2"89,-/#6
90/"#$ ,D% @/08$

" :/.-%,( %>7%.,9,-/#6
,/ D9=% 8%66 7896,-.
79.E92-#2

V256#12 <62D&K62 56#'$&1 5#1M#)&*)
K? K#--&2- $4 T#$2- B#54- 5#52-
5#1M#)&*) T&$" K&4:K#'2C 14#$&*)

G%9.D ,D%&.=99"&9 <&90(9+=$,&
0%I"-0%$ 1/0&D-2D&?/-6,"0%
70/$".,6

S%&)&=!=.!&

3'%$(3I3*"9*( ".B ;OOP 9%+9"7(B

V>%J40/$#0-&#0%'&*+45,(-&#0

U>%H&#-(&*-#9%.&,(-#9
,#2%2*6-#9%/,*,+$($*0

I%+45(-5,6$*
0(*,($96 (&%*$,.) ,55%
()$%(,*9$(0

^>%3),*,.($*-0,(-&#0 &'%()$%+,($*-,5

! [$.6.5,:-5-(6

! J$,5,:-5-(6
o H$.),#-.,5
o T5(*,0&4#2
o ;$,(

! Z,**-$* /$*'&*+,#.$

!

""#

!

"$
"!

%&

&

%&

#&

'&

(&

"&&

"%&

)
*+

,-
./
01

234
56
7

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

$%&'%()*+*,&

-.//,&0%+1)0.+2%('
0.1.&)3)45)'6/7

-.//,&0%+1)0.+2%('
0.1.&)8)45)'6/7

9+:)/+;,):%.:+6,;
,/<16%.()4=)'6/7

->?)@%1/)A)1+:)/+;,
:%.:+6,;),/<16%.()4B
'6/7

Z"' 58NN'95):6 58:&)DE 58689 Y )( &"' 8D6C 8D' R")5"
'D:I6'( &8 9':5"'> &"' &:9E'& *Y, EXNh#>:C0#
i8R'O'9^ &"' 6:I N:>' I)8I:('> 'N=6()8D )( W=)&
568(' &8 &"' &:9E'&^ R")5" )( H98N)()DE#

3)8I:('> 58:&)DE( &":& >8DP& I'":O' 6)]' H86CN'9(
:9' D8& "':& ('6:I6'(#

&

8&

"&&

"8&

%&&

%8&

8& 9& $& ""& "!& "8&

:;
;<
=>
/-
?@
A;
>/
@B
-.C

01
7

+;1D;A5@EA;-.FG7

01&'%21&3456%78.9(:7&%,%'8.9)2%
!"#)A)C.2/,12 )' 1<,

-.//,&0%+1)0.+2%('
0.1.&)3)4D)'6/7

-.//,&0%+1)0.+2%('
0.1.&)8)45)'6/7

9+:)/+;,):%.:+6,;
,/<16%.()4=)'6/7

->?)@%1/)A)1+:)/+;,
:%.:+6,;),/<16%.()4B
'6/7

L?M)& ,($0"A&$1"&!!&



11

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

*DE"76 ':,43F
!"#$#%&"'()( *+,+\.+,+a0
12!+%*;#%4:9&)D7%U#%39:(7%
<#%;":96)'90

!%::4:"-% -4(-$68$% =4#*$+"#8:+I8$+"# ="6 (866+%6 J -%8:+#C -":4$+"#-
+# (%84$? 28*K8C+#C

L8D5&)8DD:6)(:&)8D%>'%(=I(&9:&%5'66=68()W='%H8=9%>'(%'NI:66:E'(%I:99)M9'(%'&%(5'66:I6'(%
>:D(%6'%>8N:)D'%58(N@&)W='

.8$1+"

#$$%&'(()
)

)
*%+,$-.-&$*/0*1.(

%+,("2345226533725"898(
#$$%&'(()

)
)

*:.--,%-;/-*0
.:(<&;(0/-;,&(%.-=-,$+,:
!%>;&$+/!%0>><$+0,(

-"$#!& D)& 7!=)1",
<(!!'1"($

" :Q;5 -# 4"0/7%L ?/0%
9#$ ?/0% 0%2"89,-/#6
90/"#$ ,D% @/08$

" :/.-%,( %>7%.,9,-/#6
,/ D9=% 8%66 7896,-.
79.E92-#2

V256#12 <62D&K62 56#'$&1 5#1M#)&*)
K? K#--&2- $4 T#$2- B#54- 5#52-
5#1M#)&*) T&$" K&4:K#'2C 14#$&*)

G%9.D ,D%&.=99"&9 <&90(9+=$,&
0%I"-0%$ 1/0&D-2D&?/-6,"0%
70/$".,6

S%&)&=!=.!&

3'%$(3I3*"9*( ".B ;OOP 9%+9"7(B

V>%J40/$#0-&#0%'&*+45,(-&#0

U>%H&#-(&*-#9%.&,(-#9
,#2%2*6-#9%/,*,+$($*0

I%+45(-5,6$*
0(*,($96 (&%*$,.) ,55%
()$%(,*9$(0

^>%3),*,.($*-0,(-&#0 &'%()$%+,($*-,5

! [$.6.5,:-5-(6

! J$,5,:-5-(6
o H$.),#-.,5
o T5(*,0&4#2
o ;$,(

! Z,**-$* /$*'&*+,#.$

!

""#

!

"$
"!

%&

&

%&

#&

'&

(&

"&&

"%&

)
*+

,-
./
01

234
56
7

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

$%&'%()*+*,&

-.//,&0%+1)0.+2%('
0.1.&)3)45)'6/7

-.//,&0%+1)0.+2%('
0.1.&)8)45)'6/7

9+:)/+;,):%.:+6,;
,/<16%.()4=)'6/7

->?)@%1/)A)1+:)/+;,
:%.:+6,;),/<16%.()4B
'6/7

Z"' 58NN'95):6 58:&)DE 58689 Y )( &"' 8D6C 8D' R")5"
'D:I6'( &8 9':5"'> &"' &:9E'& *Y, EXNh#>:C0#
i8R'O'9^ &"' 6:I N:>' I)8I:('> 'N=6()8D )( W=)&
568(' &8 &"' &:9E'&^ R")5" )( H98N)()DE#

3)8I:('> 58:&)DE( &":& >8DP& I'":O' 6)]' H86CN'9(
:9' D8& "':& ('6:I6'(#

&

8&

"&&

"8&

%&&

%8&

8& 9& $& ""& "!& "8&

:;
;<
=>
/-
?@
A;
>/
@B
-.C

01
7

+;1D;A5@EA;-.FG7

01&'%21&3456%78.9(:7&%,%'8.9)2%
!"#)A)C.2/,12 )' 1<,

-.//,&0%+1)0.+2%('
0.1.&)3)4D)'6/7

-.//,&0%+1)0.+2%('
0.1.&)8)45)'6/7

9+:)/+;,):%.:+6,;
,/<16%.()4=)'6/7

->?)@%1/)A)1+:)/+;,
:%.:+6,;),/<16%.()4B
'6/7

L?M)& ,($0"A&$1"&!!&



12

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

!"#$%$ '()

T#&./889'/09,-/#&@-,D 3J;U

6*++B7#$("- %.0(3#%+.7

! -T^j%N)66)8D%5:('(%+,Y/

! YY%N)66)8D%>':&"( )D%+,Y/%*+,k%8G%R896>R)>'%
>':&"(0

! KD59':('%)D%:D&)I)8&)5%9'()(&:D5'^%6':>)DE%&8%
&"'%6':>)DE%5:=('%8G%>':&"%IC%+,S,#

Q".B-"B( #+ " 7#".B"$B%R(B ,$+B83#

!9'O)8=(%R89]%":O'%I''D%N:>'%IC%N:D=:6%>'H8()&%
8G%)D]#%Z")(%!"$%(&=>C%O:9)8=(%H:9:N'&'9(%&8%
(&:D>:9>)`'>%&"'%H985'((%8G%N:D=G:5&=9'#%
['W=)9'N'D&(%Q

! J=&856:O'.H988G%*Y\,l;XYT%N)DX+%I:90

! [)E)>^%9'()(&:D&%&8%I9':]:E'%>=9)DE%('H&=N%
H'9G89:&)8D

! 3)858NH:&)I6'

! V6'5&9)5:66C%)D(=6:&)DE

! V6'5&985"'N)5:6%('D(89

W621$-41"2>&'$-?:K#'2C

7V*6%#6-,-=%&-#E)&9.-$-1-.9,-/#&/1&7D $%,%.,%$&
-#-,-988(&,D%#&D(7/,D%6-6&/1&-#E&0%$".,-/#&'(&
'9.,%0-9&?%96"0%$&'(&9&7/,%#,-/6,9, WXB;&
?%,D/$Y

;+$<()4 /./1%$+*/, 7+%/)%(#. =,&>4?>4@. $/A/$/)1/ /./1%$+*/
*3$()4 2#1%/$(#&&4$+'%: ()&B#1%?>./$% 13.%3$/&"/*(3"

8-&*$&*) 5-412''2' 4< '2*'4-
!9)D& 8D%!;3%('D(89 R)&" +%&'5"D)W='(%Q

! :.0%%#*70-#,-#2&/1&=-6./"6 -#E

! C9#"98&$%7/6-, /1&8-I"-$ -#E6

N!&,19(,?&+",=! =$=!5)") .5 .=,1&9"=!
#9(>1?

! G%6"8,6&$-11%0&10/?&,D/6%&%>7%.,%$&$"%&,/&
?9Z/0&.D9#2%6&./?790%$&,/&70%=-/"6&
@/0E

"7V&6%#6-,-=-,(&)&=%0-1-.9,-/#&/1&-#E6&
6%#6-,-=-,(&,/&7V&

N!&,19",=! A&)"#$ =$A )?=<& (<1"+"C=1"($)

0"2?" .,4!'4G
!"#$#%&"'()( *+,+\.+,+a0
12!+%*J#$'DD'=6)D7%d#%['O'9>C0
;VJ.1'&)%$ZK?%*!#%4:)66'C7%
!#%4:958=B0

56+#$%0 %:%*$6"#+*- ="6 %86:? 0%$%*$+"# "= (:""0-$6%8; +#=%*$+"#-
V6'5&98D)W='%)NH9)N@'%H8=9%6'%>@H)(&:E'%9:H)>'%>'(%)DG'5&)8D(%(:DE=)D'(

34#56+#$

! " #! #" $!
%!&$$

%!&$!

%!&#'

%!&#(

%!&#)

%!&#$

%!&#!

%!&!'

%!&!(

%!&!)

%!&!$

!&!!

!&!$

!&!)

!&!(

*+,-.
*+,-.$
*./01
*./01$
*2+$
*2+
*23
*23$

4
566
7/
89

:8
*;
8*
<=

>8
9>
58
?*@
AB

C8D<E*@FB:$%'(.-1

0;
#'
+#
$&
"(<
)(
=,

2=
,>

"(.
?1

%?@8A2

%?@7A3

%?@2A3

%?@7A3

%?@8A2

C./1%$(1&*/,(4)&/=+.3%(+)

[5 70-#,%$ 70/,/,(7%6 ,/ 1&)1 A&
<&$&19=1"($ /1 6%#6/0 ,D0/"2D
6%7,"?K +$$L ?/$-1( 9#$ ,%6, /1 )
,D-.E#%66L ,-7 \ -#.8-#9,-/# 9#28%6
9#$ .D9?1%06 !:#7/&+7%("(D#%(+) #)*&7/$A+$#%(+)&%/,%

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

E6&>#$2 1"#*)2 #*C '&*)62 0'2 56#'$&1'.
+&2$*#%-004$0%5$,2-#9%(&%7,*-&40%
5$9-05,(-&#0%/40)%(&1,*20%:-&!:,0$2%
+,($*-,50>

! !%::4:"-%
! Z-&!:,0$2%,#2%:-&2$9*,2,:5$>
! N,0-56%,7,-5,:5$>
! [$.6.5,:5$>

! V&)&C RX E266064'2:K#'2 5#1M#)&*)
1"#662*)2'.
! _##&7,(-7$%^K%J),/-#9%/*&.$00$0
! a,($*5$00 04*',.$%'4#.(-&#,5-8,(-&#
! 3&+:-#,(-&#%&'%:&() 0($/0

+,-./0$123 $%&)4..4.5
! ]%, ?/8$%$ 1-'%0K

! 50(&?/8$%$ 1-'%0K

! :,0%,.D9'8% 797%0K

6(%70)4-7(2)*1&208190*1&25-
! :709(&./9,-#2K

! ;9$*70-#,-#2K

! ]9,%08%66 ./9,-#2 ,%.D#-I"%6K

:&;<120*1&25-
! +778-.9,-/#&/1&'900-%0 ?9,%0-986

/#,/&?/8$%$ 1-'%06K

:/0%0)*4%190*1&25-
! C%.D9#-.98 .D909.,%0-H9,-/# WF09.,-/#L&

S%#$-#2YK

! :"019.%&.D909.,%0-H9,-/# WG/"2D#%66L&
479-0YK

! S900-%0 70/7%0,-%6 WB/''L&]<FGL&+-0&
7%0?%9'-8-,(L&B/#,9?-#9,-/#&?/#-,/0-#2&
91,%0 1-88-#2YK

!"#$%&'(
*+,-.,/01.23-.2
I6JKJ('6%)#) 7HLHM,HLHN:
OCIH(7PJ(D*.Q+R(!J(S.90%'R(
TJ(D0.):(U 5%**9*+)%(V.**%Q

L%?%7#9:%0) #( -00#?/)-?% 9"#$%&& (#" ML $%77>7#&-$ 9/$3/2-02N
$@O'68HH'N'D&%>'%H985@>@(%)DD8O:D&(%H8=9%6P8I&'D&)8D%

>'%N:&@9):=B%5'66=68()W='(%&9)>)N'D()8DD'6(#

.8$1+"

,%.D#-I"%6K

7(2)*1&208190*1&25-

;-9)%+&-0(4*$%+,($*-,5%" ;-9)%,-*%/$*+$,:-5-(6

1

I

"1

"I

01

1 I "1 "I 01 0I @1 @IA)
#+
31

#$
1'
>)
&)(
2+
K5
$
L;
$
MEN

'E
4O

6#2)*.+3#144%#1+KPN'O
J<>$?*.5-5$K6L-< M-,$?*.5-5$K6L-<

G9@&?/8$%$&,09( C/8$%$&,09(&^&
S900-%0&6/8",-/#

Z,**-$*%0&54(-&#%/*&($.(-#9%(*,6%24*-#9%&-5%'-55-#9

L=D>'> ICQ



13

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

E6&>#$2 1"#*)2 #*C '&*)62 0'2 56#'$&1'.
+&2$*#%-004$0%5$,2-#9%(&%7,*-&40%
5$9-05,(-&#0%/40)%(&1,*20%:-&!:,0$2%
+,($*-,50>

! !%::4:"-%
! Z-&!:,0$2%,#2%:-&2$9*,2,:5$>
! N,0-56%,7,-5,:5$>
! [$.6.5,:5$>

! V&)&C RX E266064'2:K#'2 5#1M#)&*)
1"#662*)2'.
! _##&7,(-7$%^K%J),/-#9%/*&.$00$0
! a,($*5$00 04*',.$%'4#.(-&#,5-8,(-&#
! 3&+:-#,(-&#%&'%:&() 0($/0

+,-./0$123 $%&)4..4.5
! ]%, ?/8$%$ 1-'%0K

! 50(&?/8$%$ 1-'%0K

! :,0%,.D9'8% 797%0K

6(%70)4-7(2)*1&208190*1&25-
! :709(&./9,-#2K

! ;9$*70-#,-#2K

! ]9,%08%66 ./9,-#2 ,%.D#-I"%6K

:&;<120*1&25-
! +778-.9,-/#&/1&'900-%0 ?9,%0-986

/#,/&?/8$%$ 1-'%06K

:/0%0)*4%190*1&25-
! C%.D9#-.98 .D909.,%0-H9,-/# WF09.,-/#L&

S%#$-#2YK

! :"019.%&.D909.,%0-H9,-/# WG/"2D#%66L&
479-0YK

! S900-%0 70/7%0,-%6 WB/''L&]<FGL&+-0&
7%0?%9'-8-,(L&B/#,9?-#9,-/#&?/#-,/0-#2&
91,%0 1-88-#2YK

!"#$%&'(
*+,-.,/01.23-.2
I6JKJ('6%)#) 7HLHM,HLHN:
OCIH(7PJ(D*.Q+R(!J(S.90%'R(
TJ(D0.):(U 5%**9*+)%(V.**%Q

L%?%7#9:%0) #( -00#?/)-?% 9"#$%&& (#" ML $%77>7#&-$ 9/$3/2-02N
$@O'68HH'N'D&%>'%H985@>@(%)DD8O:D&(%H8=9%6P8I&'D&)8D%

>'%N:&@9):=B%5'66=68()W='(%&9)>)N'D()8DD'6(#

.8$1+"

,%.D#-I"%6K

7(2)*1&208190*1&25-

;-9)%+&-0(4*$%+,($*-,5%" ;-9)%,-*%/$*+$,:-5-(6

1

I

"1

"I

01

1 I "1 "I 01 0I @1 @IA)
#+
31

#$
1'
>)
&)(
2+
K5
$
L;
$
MEN

'E
4O

6#2)*.+3#144%#1+KPN'O
J<>$?*.5-5$K6L-< M-,$?*.5-5$K6L-<

G9@&?/8$%$&,09( C/8$%$&,09(&^&
S900-%0&6/8",-/#

Z,**-$*%0&54(-&#%/*&($.(-#9%(*,6%24*-#9%&-5%'-55-#9

L=D>'> ICQ



14

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

79(,&)) (<1"+"C=1"($

! $9C%N:&&'9 58D&'D&%+,k%!! &8%-,%k%R)&" &"'%5"8)5'
8G%6)ED)D#

! ?=I(&)&=&)8D%8G%H"'D86 IC%6)ED)D /,k%!! &8%j,%k%
R)&" &"'9N85"'N)5:6 N8>)G)5:&)8D%8G%6)ED)D I'G89'
G89N=6:&)8D#

! d'R%5"'N)5:6( )>'D&)G)'> &8%9'H6:5'%
G89N:6>'"C>'#

6"+"1=1"($) =01&9 O 5&=9

! !"'D86 (=I(&)&=&)8D%IC%6)ED)D :I8O' j,k%)( :%
5":66'DE'#

! 3)8.I:('> H"'D86)5 589':5&:D&( :9'%)DO'(&)E:&'>#

-'.)1"1'1"($ 0(9 0(9+=!A&?5A& 9&)"$

! +0/"#$ _`` EF /1 7D%#/8 1/0?98$%D($% -6
70/$".%$&&7%0 (%90 1/0 >((A <=$&! =A?&)"($K

! P"(3.=)&A 9#$ $($ 1(J", 6"'6,-,"%#,6 1/0
7D%#/8 9#$ 1/0?98$%D($% 90% #%%$%$K

6"#$"$ =) = <?&$(! )'.)1"1'1&
! +'"#$9#,L .D%97 9#$ '-/*'96%$ .D%?-.98 @-,D

7D%#/8-. 6,0".,"0%K
! ;/,%#,-98 ,/ %#D9#.% 7%01/0?9#.%6 /1

9$D%6-=% WQ< 0%6-6,9#.%L ,D%0?98 6,9'-8-,(mY

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

1)ED)D
no%!"'D86
(=I(&)&=&'%

*H'&986 I:('>0

3)8.I:('>
:6>'"C>'

no%L89N:6>'"C>'
(=I(&)&=&'%*?ei;0

L89N=6:&'> 9'()D
Y,,k%I)8.I:('>
:D>%D8D%&8B)5

!
"#
#!
$#
%!!

%!!&'#&'!&(!& )
*+
+,-

./
0.
12
*3
.,

45
,6
10
6/
.7

/.
+81

9&
:

;6<+282841 /*2.,45,-=.14> <?,>83181 9&:

!"##$%&'(&)*"+&$,-$.)(.'&/$'&#0)$-,'$
/0--&'&)*$%1&),2$#.3#*0*0,) '"*&#

+&%4## *5--+2
!.,23-
!"#$#%&"'()( *+,+-.+,+/0
12!+%*$#%3'D'O'D&)7%
J#%$'DD'=6)D0
L;3J%*4#%1'58=9&0

I%)@>9 #( /0 -00#?/)-?% K##.@6/&%. 6-#$#:9#&-)% (#"
9"#$%&&-02 6B ML 1L< 9"-0)-02 /0. K##. 9/0%7 /.*%&-#0

489'/09,-/#&$A"#&'-/./?7/6-,% -##/=9#,&a&'96%&$%&'/-6&%,&$b=%8/77%?%#,&$%&69&?-6%&%#&
1/0?%&790&70/.b$b6&$A-?70%66-/#&[5&35C&%,&,D%0?/70%6692%

34#56+#$

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

946"2%8# !+6*%:E282%6 26")%*$

fD6C%;S<D P 8G%&"'%'.R:(&'%)(%>85=N'D&'>%&8%I'
5866'5&'>%:D>%G89N:66C%9'5C56'>%R896>R)>'#%

/////////?4D/TE6//////////////////////////////////////T",($/TE6

! ;":66'DE'(Q

Y0%['58O'9%&"'%G)I'9%G9:5&)8D%R)&"%N)D)N=N%58D&:N)D:D&(#
+0%KD%:%('58D>%G9:5&)8D%9'58O'9%G=D5&)8D:6%N:&'9):6(#

LM 54:2+#C "2$+;+I8$+"#

Z"' 8H&)N)`:&)8D )DO86O'( N8D)&89)DE &"' H98H'9&)'( 8G
":D>("''&( :( &"'C O:9C R)&" ('O'9:6 H:9:N'&'9(#

NM >+:,%6 H%*",%6?

!j,%k%8G%&"'%()6O'9%5:D%I'%9'58O'9'>%G98N%&"'%H=6H#

LM 582%6 26+#$%0 %:%*$6"#+*-

NM !"#,%#$+"#8: 282%6 6%*?*:+#C :+#%

pD)&(%:9'%8H&)N)`'>%)D>)O)>=:66C%:D>%&'(&'>%
('W='D&):66C%:(%H:9&%8G%&"'%H985'((#

FM O$";+* O(-"62$+"# >2%*$6"-*"2? POO>Q
X'Z%.,-=%)&6-8=%0&,09.E-#2

;/@%0./9, c5U``
* :-8=%0&./#$".,-=%&T#E
* B/9,%$&797%0&
* U``&2P?0

J("%q%()6O'9

1':5")DE%)D
d)&9)5%:5)>

?86O:&'>%()6O'9%JE@

-3.7()4 !"#$$%&%' @/)%$(A34#.
1./#)()4 5.+%#%(+)

E(.#$%082"*
3*(".%.2

JEn%+.\k%
)D6'& :55'H&(

9'r'5&(
JEn%j,%k%

+2d&N``&e&

.67(& *,85931
!"#$#%&"'()( *+,+\.+,+a0
d#%['O'9>C.39=:(7%d#%4:96)D%
*12!+0
1#?O'58O: *1V!4K0

O%$B$7-02 #( :>7)-7/B%"%. %7%$)"#0-$ .%?-$%& 9"-0)%. #0
$%77>7#&-$ &>6&)"/)%&

V&=>'%>'%6'%9'5C56:I)6)&@%>'%N8>M6'(%58NH6'B'(%>P@6'5&98D)W='%)NH9)N@'%(=9%H:H)'9%H:9%
:>:H&:&)8D%>'%6)ED'(%>'%9'5C56:E'%H:H)'9%'B)(&:D&'(#

1+"!/+2
34#56+#$

;'D&9)G=E:6%56':D)DE%'N'9E'(%:(%:%
")E"6C%H98N)()DE%=D)&%8H'9:&)8D%G89%&"'%
('H:9:&)8D%8G%()6O'9%G98N%G)I'9(#



15

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

946"2%8# !+6*%:E282%6 26")%*$

fD6C%;S<D P 8G%&"'%'.R:(&'%)(%>85=N'D&'>%&8%I'
5866'5&'>%:D>%G89N:66C%9'5C56'>%R896>R)>'#%

/////////?4D/TE6//////////////////////////////////////T",($/TE6

! ;":66'DE'(Q

Y0%['58O'9%&"'%G)I'9%G9:5&)8D%R)&"%N)D)N=N%58D&:N)D:D&(#
+0%KD%:%('58D>%G9:5&)8D%9'58O'9%G=D5&)8D:6%N:&'9):6(#

LM 54:2+#C "2$+;+I8$+"#

Z"' 8H&)N)`:&)8D )DO86O'( N8D)&89)DE &"' H98H'9&)'( 8G
":D>("''&( :( &"'C O:9C R)&" ('O'9:6 H:9:N'&'9(#

NM >+:,%6 H%*",%6?

!j,%k%8G%&"'%()6O'9%5:D%I'%9'58O'9'>%G98N%&"'%H=6H#

LM 582%6 26+#$%0 %:%*$6"#+*-

NM !"#,%#$+"#8: 282%6 6%*?*:+#C :+#%

pD)&(%:9'%8H&)N)`'>%)D>)O)>=:66C%:D>%&'(&'>%
('W='D&):66C%:(%H:9&%8G%&"'%H985'((#

FM O$";+* O(-"62$+"# >2%*$6"-*"2? POO>Q
X'Z%.,-=%)&6-8=%0&,09.E-#2

;/@%0./9, c5U``
* :-8=%0&./#$".,-=%&T#E
* B/9,%$&797%0&
* U``&2P?0

J("%q%()6O'9

1':5")DE%)D
d)&9)5%:5)>

?86O:&'>%()6O'9%JE@

-3.7()4 !"#$$%&%' @/)%$(A34#.
1./#)()4 5.+%#%(+)

E(.#$%082"*
3*(".%.2

JEn%+.\k%
)D6'& :55'H&(

9'r'5&(
JEn%j,%k%

+2d&N``&e&

.67(& *,85931
!"#$#%&"'()( *+,+\.+,+a0
d#%['O'9>C.39=:(7%d#%4:96)D%
*12!+0
1#?O'58O: *1V!4K0

O%$B$7-02 #( :>7)-7/B%"%. %7%$)"#0-$ .%?-$%& 9"-0)%. #0
$%77>7#&-$ &>6&)"/)%&

V&=>'%>'%6'%9'5C56:I)6)&@%>'%N8>M6'(%58NH6'B'(%>P@6'5&98D)W='%)NH9)N@'%(=9%H:H)'9%H:9%
:>:H&:&)8D%>'%6)ED'(%>'%9'5C56:E'%H:H)'9%'B)(&:D&'(#

1+"!/+2
34#56+#$

;'D&9)G=E:6%56':D)DE%'N'9E'(%:(%:%
")E"6C%H98N)()DE%=D)&%8H'9:&)8D%G89%&"'%
('H:9:&)8D%8G%()6O'9%G98N%G)I'9(#



16

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

L=D>'> ICQ

%?=!!&$#&: G%$".%&,D%&"6%&/1&1/66-8&1"%8&
W%>: ,9'A& ("!Y&'(&U`_`&
FQ&,(++&$A=1"($/.5/RQN24G

S?=1T +&D($0/.90'/#*'96%$&70/$".,&$%0-=%$&
10/?&,9'A& ("! 0%1-#-#2L&E#/@#&96&."1'+"$(')
."$A&9:
! 79(<&91"&))&]9,%070//1-#2&
\&9$D%6-/#
! D)&) \ <9(A',1"($)&G/9$&-#$"6,0(&Wf_eY&
\&0//1-#2&WN_eY

-(!'1"($): :"'6,-,",-/#&/1&'-,"?%#&-#&'-#$%06&
'(&."(9&)('9,&) ,/&?-#-?-H%&1/66-8*'96%$&
70/$".,&./#6"?7,-/#

!"#$%&'()"* ", -).-/01#,"#$'*21 3)(%$)*"%4 3)*51#6 $"4(&7
3)"3'4156 8)(- ' &"8 1*9)#"*$1*('& ,""(0#)*(

L89N=6:&)8D%>'%6):D&(%s%>'%&CH'%I)&=N)D'=B%t%":=&'(%H'9G89N:D5'(^%N:r89)&:)9'N'D&%I)8(8=95@(%'&%
g%G:)I6'%'NH9')D&'%'DO)98DD'N'D&:6'

1+"!/+2

@!(.=!/."1'+&$/
<9(A',1"($U59

PQQ <) RRQ <)
D+

R
+++++!
RQ
++++!!!!!!%S

<<
%%%%SSSSSSSSSSTB

)
TTTBBBBBBBBBBBB"

V&E&!(<+&$1 (0 = $&> ."(.=)&A ."$A&9

]-,D&,D%&69?%&
! GD%/8/2-.98&70/7%0,-%6&
! B/88/-$98&6,0".,"0%&
\&@-,D&6"6,9-#9'8%&'-/0%6/"0.%6&9=9-89'8%&
/#&9&8902%&6.98%

1+$4;+#"4-
(+#0%6

1+"(8-%0
(+#0%6

""

"

+67D98,%#%6
)(!"A/<=91",!&)/

C98,%#-.&?9,0->
B"!

?%28$(/G/=#$83#8$(/+0/9%#8-(.

6

:;<%( =>+?+--+>@
!"#$#%&"'()(%*+,+-.+,+/0
12!+%*2#489&":0
K4!%*L#%$:6N:(7%L#4'5")D0

H=1&9"=!):

4<?=!1&$&) P"( <(!5+&9

H=!1&$", +=19"J

.%$/"0-5-

" -&!&,1"($ \&-,9&&$"$# /1&'-/&7/8(?%0&9#$&
'-/&C98,%#-. ?9,0->

" 79&<=9=1"($ (0 ,(!!("A=! A")<&9)"($)
B<1"+"C=1"($/(0/1?&/+"J"$#/<9(1(,(!/F<(!5+&9/
15<&/=$A/,($1&$1K/1&+<&9=1'9&/=$A/+"J"$#/1"+&G/
1(/+=1,?/1?&/<9(<&91"&)/(0/,(++&9,"=!/."1'+&$W

" V")<&9)"($) ,?=9=,1&9")=1"($)
" GD%/8/2(
" C-.0/6./7(&

" D$A&9)1=$A"$# <?5)",(3
,?&+",=! "$1&9=,1"($)

" gCGL&:4BL&:+c:

P"( +=!1&$",
+=19"J

-'.)1"1'&A/.5

-'.)1"1'&A/.5

ICQ

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

J>r=(&%%.,8# ,"$"-(#($7 &8%&:)689%G)D:6%H98H'9&)'(

,-./0"-1'-$%# /223'2
4#%2$/5 /-632$07

@ i)E"&%(.($2I ".B M"#($
3+.78-,#%+.

@ Z"'%=('%8G%,(#$+*(8-F
9"7(B "B1(7%)(7

@ U+M 9%+B(2$"B"9%*%#I 89%
9'5C56:I)6)&C%G89%
I)8H6:(&)5(

@ EV> (-%77%+.
@ W+# 9%+B(2$"B"9*( (8%:%

68&%8G%R:(&'(%G)D>(%)&('6G%
)D%6:D>G)66%89%85':D%
*aj,,%4&A0

'77"H6--6
5+0),!
!"#$#%&"'()(%*+,+-.+,+/0
12!+%*U#%39:(7%<#%;":96)'90

L"B 9"#$%&&-02 :%)*#.& )# :/0>(/$)>"%
7#K %0?-"#0:%0)/7@(##)9"-0) 6-#@6/&%. :/)%"-/7&

L:I9)5:&)8D%'D O8)' (M5"' >'%N:&@9):=B I)8(8=95@( g 'NH9')D&' 'DO)98DD'N'D&:6' >)N)D=@'

.8$1+"

E

J<>L6*?(,$G NOPG0@G%QE@G1110
R,,=+799(C<&K<9B<*:-,GNOPG0@G%QE@G1110

!8*#%F3$%#($%" "."*I7%7
E$("#%+. +0 " 2*+9"* ,($0+$-".3( %.B(&

8/&-"5'##3#"2/5
1%$'0/%#

; Q"",+)*,%4(#2+>2+3#",%5(4
9"0(5/053#%0('5"-"17

; RN%#1+$'(1#)'&S
:"(5"-$0"#(%-6(3-6'02$%-6

T($0+$-".3(

@ 4'5":D)5:6%H98H'9&)'(
@ Z"'9N:6%H98H'9&)'(
@ ?=9G:5'%98=E"D'((
@ u:&'9%9'()(&:D5'

X.)%$+.-(.#"*

@ 3)8>'E9:>:I)6)&C
@ $9C%9'5C56:I)6)&C
@ L9:EN'D&:I)6)&C
@ 1;J

6)881#1*(+(231+"8+$'(1#)'&+40'3)*.+K3"T,1#F+8)>1#F+3'#()5&1O

93-5$/"-%#/;%$/"- %-6
%66/$/.'2

; U)">'41,+3"&2$1#4
; V#11*+501$)4(#2
; W*)()'&+3"#"%4+4(#%5(%#1

?"+(%*1+(01+$150'*)5'&+
3#"31#()14

'$I ,$+3(77

@ Z"'9N858NH9'(()8D
@ p6&9:(8D)5%58NH9'(()8D%N86>)DE

$)GG'9'D&%H985'((%H:9:N'&'9(

'$I ,$(77%.2

D$A&9)1=$A"$# =A?&)"($ <?&$(+&$= ") I&5

5+"* G =897#%#8#( ,*"7#%3 9I ,$+B83%.2 -"#($%"* 0+$-
9%+-"77(7 M%#1 -+$( 787#"%."9*( B$I ,$+3(77(7 #1"#

87(7 *(77 (.($2IN *(77 M"#($N .+ ,(#$+*(8- 9"7(B
"B1(7%)(7 ".B #1"# 3". *("B7 #+ 9%+B(2$"B"9*( 7+*8#%+.7 Y

!"W+&Q(AJ(X.*<%0(%'(.*J(W0%&1)(#&(P&.*Q'#$.* 56%4#)'0Q(HLHM

!
"

#!
#"
$!
$"
%!
%"
&!
&"
"!

'$!'#"'#! '" ! " #! #" $! $" %! %" &! &" "! "" (!

!
"
#$
%!

&'
(

&)*++,-.$/,0*$%0,-(

"E&12$S I&H@

8&00$S 1&22

I&8@$S "&EI

T*"7#%3%R(
BB@&"F$S 1&I@

E&F"$S @&I8

P**,GA-(CGTU;(<-$
R-6VR, /TU 6C$W?3#""$ #

68$.#?%9$+87

6

U)">'41,+3"&2$1#4

Z1$(( B%7#%.3# -"#($%"* 7#"#(7

<'5=%-/5%# >0">'0$/'2 %2 ?3-5$/"- "? >0"5'22 >%0%1'$'02

)*+*&,!-.
/0*+*!,1"

!

"

#!

#"

$!

$"

! # $ % & " ( 2

!
"
#$
%!

&'
(

!"1$%2&'(

X-?=-<(,;<- /Y%3
$$$$$$0I1
$$$$$$001

"HI
"I1

B<-++;<-$/AB(3
$$$$$$"@
$$$$$$E0

F"
"11

F @/2%6.%-$%&' "? 5300'-$
A/"A%2'6 2"#3$/"-2

L=D>'> ICQ



17

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

J>r=(&%%.,8# ,"$"-(#($7 &8%&:)689%G)D:6%H98H'9&)'(

,-./0"-1'-$%# /223'2
4#%2$/5 /-632$07

@ i)E"&%(.($2I ".B M"#($
3+.78-,#%+.

@ Z"'%=('%8G%,(#$+*(8-F
9"7(B "B1(7%)(7

@ U+M 9%+B(2$"B"9%*%#I 89%
9'5C56:I)6)&C%G89%
I)8H6:(&)5(

@ EV> (-%77%+.
@ W+# 9%+B(2$"B"9*( (8%:%

68&%8G%R:(&'(%G)D>(%)&('6G%
)D%6:D>G)66%89%85':D%
*aj,,%4&A0

'77"H6--6
5+0),!
!"#$#%&"'()(%*+,+-.+,+/0
12!+%*U#%39:(7%<#%;":96)'90

L"B 9"#$%&&-02 :%)*#.& )# :/0>(/$)>"%
7#K %0?-"#0:%0)/7@(##)9"-0) 6-#@6/&%. :/)%"-/7&

L:I9)5:&)8D%'D O8)' (M5"' >'%N:&@9):=B I)8(8=95@( g 'NH9')D&' 'DO)98DD'N'D&:6' >)N)D=@'

.8$1+"

E

J<>L6*?(,$G NOPG0@G%QE@G1110
R,,=+799(C<&K<9B<*:-,GNOPG0@G%QE@G1110

!8*#%F3$%#($%" "."*I7%7
E$("#%+. +0 " 2*+9"* ,($0+$-".3( %.B(&

8/&-"5'##3#"2/5
1%$'0/%#

; Q"",+)*,%4(#2+>2+3#",%5(4
9"0(5/053#%0('5"-"17

; RN%#1+$'(1#)'&S
:"(5"-$0"#(%-6(3-6'02$%-6

T($0+$-".3(

@ 4'5":D)5:6%H98H'9&)'(
@ Z"'9N:6%H98H'9&)'(
@ ?=9G:5'%98=E"D'((
@ u:&'9%9'()(&:D5'

X.)%$+.-(.#"*

@ 3)8>'E9:>:I)6)&C
@ $9C%9'5C56:I)6)&C
@ L9:EN'D&:I)6)&C
@ 1;J

6)881#1*(+(231+"8+$'(1#)'&+40'3)*.+K3"T,1#F+8)>1#F+3'#()5&1O

93-5$/"-%#/;%$/"- %-6
%66/$/.'2

; U)">'41,+3"&2$1#4
; V#11*+501$)4(#2
; W*)()'&+3"#"%4+4(#%5(%#1

?"+(%*1+(01+$150'*)5'&+
3#"31#()14

'$I ,$+3(77

@ Z"'9N858NH9'(()8D
@ p6&9:(8D)5%58NH9'(()8D%N86>)DE

$)GG'9'D&%H985'((%H:9:N'&'9(

'$I ,$(77%.2

D$A&9)1=$A"$# =A?&)"($ <?&$(+&$= ") I&5

5+"* G =897#%#8#( ,*"7#%3 9I ,$+B83%.2 -"#($%"* 0+$-
9%+-"77(7 M%#1 -+$( 787#"%."9*( B$I ,$+3(77(7 #1"#

87(7 *(77 (.($2IN *(77 M"#($N .+ ,(#$+*(8- 9"7(B
"B1(7%)(7 ".B #1"# 3". *("B7 #+ 9%+B(2$"B"9*( 7+*8#%+.7 Y

!"W+&Q(AJ(X.*<%0(%'(.*J(W0%&1)(#&(P&.*Q'#$.* 56%4#)'0Q(HLHM

!
"

#!
#"
$!
$"
%!
%"
&!
&"
"!

'$!'#"'#! '" ! " #! #" $! $" %! %" &! &" "! "" (!

!
"
#$
%!

&'
(

&)*++,-.$/,0*$%0,-(

"E&12$S I&H@

8&00$S 1&22

I&8@$S "&EI

T*"7#%3%R(
BB@&"F$S 1&I@

E&F"$S @&I8

P**,GA-(CGTU;(<-$
R-6VR, /TU 6C$W?3#""$ #

68$.#?%9$+87

6

U)">'41,+3"&2$1#4

Z1$(( B%7#%.3# -"#($%"* 7#"#(7

<'5=%-/5%# >0">'0$/'2 %2 ?3-5$/"- "? >0"5'22 >%0%1'$'02

)*+*&,!-.
/0*+*!,1"

!

"

#!

#"

$!

$"

! # $ % & " ( 2

!
"
#$
%!

&'
(

!"1$%2&'(

X-?=-<(,;<- /Y%3
$$$$$$0I1
$$$$$$001

"HI
"I1

B<-++;<-$/AB(3
$$$$$$"@
$$$$$$E0

F"
"11

F @/2%6.%-$%&' "? 5300'-$
A/"A%2'6 2"#3$/"-2

L=D>'> ICQ



18

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

=>=?-5O!FH @ ?4)")8123A-?4)")80<181*"A-
?4#(.4-&7-=0$4%-02'-)0%'<&0%'. B
! +$$&?/0%&=98"%&,/&797%0&9#$&'/90$&

0%.(.8-#2&70/$".,6
! G%.(.8%&988&,(7%6&/1&797%0&9#$&'/90$
! <98/0-H%&0%.(.8-#2&@96,%

N#),#.$%()$%'-:$*b0%:&#2-#9%/&($#(-,5%(&%
-+/*&7$%/,/$*b0%+$.),#-.,5%/*&/$*(-$0%

,#2%*$0-0(,#.$%(&%1,($*

Q=> +=1&9"=!)

Q&,5,!"$# =1 !=.(9=1(95 ),=!&

BJ"A=1"E& <9(,&))

@9=01"$# <9(,&))

%?&+",=! =$A +&,?=$",=! ,?=9=,1&9"C=1"($)

'%E-$6 0,(,:4,
!"#$#%G'668R%*+,+\.+,+a0
12!+%*d#%4:96)D7%2#%489&":0
;V[4Je%*1#%i'=B0

;9$B$7-02 #( "%$B$7%. (-6"%& 6B #,-./)-?% 9"#$%&&%&
JN@6)89:&)8D%>'(%G)I9'(%9'5C56@'(%H:9%H985@>@(%>P8BC>:&)8D

1+"!/+2

;"87%0 :.0%%#
B8%9#%0

4,,&<1&A 0".&9)
=+*%B/M"7#(
U%[8%B M"7#(

Q&,5,!&A <=<&9)
=$A .(=9A)

;97%0?9.D-#%

F/ $%=%8/7 #%@ 6"6,9-#9'8% .D%?-.98
70/.%66 ,/ "7.(.8% 0%.(.8%$ 1-'%06 1/0
79.E92-#2 9778-.9,-/#6

3-?-, ,D% "6% /1
9$$-,-=%6 9#$ =-02-#
1-'%06 9#$ %#6"0%
797%0 I"98-,(

L&)1 6"$&9
['5C56'> G)I'9(
;8D&:N)D:D&(
L)66'9(

Q&0"$&A DX7
?8G&R88>%F9:G&%
H=6H^%")E"%]:HH:
;8D&:N)D:D&.G9''

@G@HC F
KQ&.4#$(

6.&1)6%%')A%Y%''#&3 5+&1#'#+&#&3

@G@HC EKQ&.4#$(
6.&1)6%%')A%Y%''#&3 5+&1#'#+&#&3

@G@HC I

;if 89 ;ffi E98=H( 59':&)8D 8D 6)ED)D &8 )D59':('
)&( "C>98H")6)5)&C :D> )D59':(' G)I'9 I8D>(

VR+.( #$("#-(.#
X).0 8)>#"%4 5"*4)4(1*52F '5),)5 5"*,)()"*4

"C>98H")6)5)&C

R%-$ @+#%6
R+<9(E&+&$1
_e&* U`e&/1&
?%.D9#-.98&
70/7%0,-%6

79&)&$,& (0
,($1=+"$=$1)
! $-11-."8,-%6&1/0&

.D%?-.98&
.D909.,%0-H9,-/#6

!?*:% F 6%=+#%0 ST5
Q&,(E&9 U`&,/&h_e&/1&?%.D9#-.98&70/7%0,-%6&8/6,&
,D0/"2D&[&6"..%66-=%&0%.(.8-#2&/7%09,-/#6 @D-8%&

<9&)&9E"$# !"#$"$ =$A ,&!!'!()&

40">'0$7 B'5".'07
>'05'-$%&'

Q/C JY

61*4)(2 ZY

U#1'[)*.+
&1*.(0 GG

U%#4(
)*,1- JI

C"-$0"# D;"-'

6N< I\YJ IZJ]

^'33'+
*%$>1# ]\ __$!<^ F:HH: D=NI'9^ ;ffi 58D&'D&

u:&'9 ['&'D&)8D e:6=' *u[e0^ Z'D()6'^ 3=9(&

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

=0$4%-12'(.*%"-)&2.(;$*1&2
! I_:G_+$B "8+T'(1#+;+("*+"8+3'31#
! GE`+[Q0+;+("*+"8+3'31#
! G:J+("*+"8+T"",+;+("*+"8+3'31#
?T"+'33#"'5014+("+#1,%51+(01+%41+"8+#14"%#514+a
IE+b).0(1*+3'5['.)*.
GE+W*5#1'41+(01+%41+"8+#1525&1,+3%&34+)*+3'5['.)*.
! E3$ ="F $" G''> &""6 1'5=%-/5%# >'0?"01%-5'2 H

+,-$%12*123-$&8";4%-%1<.-&2-)0%'<&0%'-
$0)C03123-<&D4.
/)>>1,+4(#%5(%#14+c+0).0+>1*,)*.+4()88*144+("+T1).0(+
#'()"+! N#)*()*.+3"&2$1#+#)>4+"*+5'#,>"'#,+)4+'+
3#"$)4)*.+),1'+("+)*5#1'41+3'5['.)*.+4(#1*.(0+',,)*.+'+
#1,%51,+T1).0(
! 9/-6/-& % 23/$%A#' 6'>"2/$ 1%$'0/%# a

! J6+3#)*('>)&)(2
! 9*d)#"*$1*('&+)$3'5(
! P150'*)5'&+31#8"#$'*514

! C=%0%5$'0/;/-& (01+>10'd)"#+++++++++++++++++++++++++++++++++++++++++++++++
"8+3#)*(1,+5'#,>"'#,

! D>$/1/;/-& (01+.1"$1(#)14+++++++++++++++++++++++++++++++++++++++++++++++++++++
"8+(01+#)>4+3'((1#*4+("+$'-)$)e1+++++++++++++++++++++++++++++++++++++++
(01+4(#1*.(0+("+T1).0(+#'()"

[5&;0-#,-#2
! TU\ =('>%:(%:%>'N8D(&9:&89^

H9)D&'>%IC%L=('>%$'H8()&)8D%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
48>'66)DE%%n%\$%H9)D&)DE%G98N%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
:%(86)>%G)6:N'D&

! fDE8)DE R89]%8D%3(**8*+7%3
,"7#( 586>%'B&9=()8D

C%.D9#-.98&.D909.,%0-H9,-/#6
;8NH:9)(8D 8G%H9)D&'> :D>%=DH9)D&'> 5:9>I8:9> IC%Q
! D ,+%.#7 9(.B%.2 8G%H6:&'(
! E+-,$(77%+. #(7#7 8G%I8B'(

C/#-,/0-#2&,D%&'/>%6A&$%1/0?9,-/#
! '%2%#"* A-"2( E+$$(*"#%+. ]'AE^ &8%N':(=9'%&"'%
>)(H6:5'N'D&%G)'6>(%8G%&"'%I8B'(P%(=9G:5'(%>=9)DE%
58NH9'(()8D%&'(&(

T?70/=%?%#,&/1&,D%&?%.D9#-.98&7%01/0?9#.%6
3C%H9)D&)DE%TS,cN%&")5] !1J%E9)>( Q
! 6(.B%.2 7#%00.(77 &> )D%;$%v%& ;<_ )D%4$%G89%q%S,Rk%
! E+-,$(77%+. 7#$(.2#1 HDOP G89%q+,Rk

5TB&9#98(6-6
$'G89N:&)8D N:H( 8G%&"'%H:D'6(%I'G89' &"'%9=H&=9'%
")E"6)E&" (8N' 59)&)5:6 `8D'(m

="I$%6 0,<'F
!"#$#%&"'()(%*+,+\.+,+a0
12!+%*$#%3'D'O'D&)7%
K#%$'(68E'(^%U#%e)E=)@0

8-&*$&*) '$&<<2*2-' 4* $"2 '0-<#12 4< <46C&*) 4- 14--0)#$2C K4#-C'. # K&4:
&*'5&-2C #55-4#1" $4 6&)"$2* 5#1M#)&*) #*C 45$&>&@2 -2'40-12 14*'0>5$&4*
W$3#144)"*+,1+#1*8"#(4+f+&'+4%#8'51+,g1$>'&&'.14+5'#("*4a+%*1+'33#"501+>)":)*43)#D1+3"%#+'&&D.1#+&14+

1$>'&&'.14+1(+"3()$)41#+&'+5"*4"$$'()"*+,14+#144"%#514E

.8$1+"
34#56+#$

(&)*+$%,

-$*,&%'./%&,
01.2#&%,$3.

456$",

@#"/$#,

5TB&9#98(6-6

mR"'9'%&"'%I8B%
G)D:66C%G:)6(%

5#(.3$/ 7+()%,

! T$(B%3#%)( %.0+$-"#%+. #+ %-,$+)( $%97 ,"##($.7

!"#$%$&'()



19

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

=0$4%-12'(.*%"-)&2.(;$*1&2
! I_:G_+$B "8+T'(1#+;+("*+"8+3'31#
! GE`+[Q0+;+("*+"8+3'31#
! G:J+("*+"8+T"",+;+("*+"8+3'31#
?T"+'33#"'5014+("+#1,%51+(01+%41+"8+#14"%#514+a
IE+b).0(1*+3'5['.)*.
GE+W*5#1'41+(01+%41+"8+#1525&1,+3%&34+)*+3'5['.)*.
! E3$ ="F $" G''> &""6 1'5=%-/5%# >'0?"01%-5'2 H

+,-$%12*123-$&8";4%-%1<.-&2-)0%'<&0%'-
$0)C03123-<&D4.
/)>>1,+4(#%5(%#14+c+0).0+>1*,)*.+4()88*144+("+T1).0(+
#'()"+! N#)*()*.+3"&2$1#+#)>4+"*+5'#,>"'#,+)4+'+
3#"$)4)*.+),1'+("+)*5#1'41+3'5['.)*.+4(#1*.(0+',,)*.+'+
#1,%51,+T1).0(
! 9/-6/-& % 23/$%A#' 6'>"2/$ 1%$'0/%# a

! J6+3#)*('>)&)(2
! 9*d)#"*$1*('&+)$3'5(
! P150'*)5'&+31#8"#$'*514

! C=%0%5$'0/;/-& (01+>10'd)"#+++++++++++++++++++++++++++++++++++++++++++++++
"8+3#)*(1,+5'#,>"'#,

! D>$/1/;/-& (01+.1"$1(#)14+++++++++++++++++++++++++++++++++++++++++++++++++++++
"8+(01+#)>4+3'((1#*4+("+$'-)$)e1+++++++++++++++++++++++++++++++++++++++
(01+4(#1*.(0+("+T1).0(+#'()"

[5&;0-#,-#2
! TU\ =('>%:(%:%>'N8D(&9:&89^

H9)D&'>%IC%L=('>%$'H8()&)8D%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
48>'66)DE%%n%\$%H9)D&)DE%G98N%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
:%(86)>%G)6:N'D&

! fDE8)DE R89]%8D%3(**8*+7%3
,"7#( 586>%'B&9=()8D

C%.D9#-.98&.D909.,%0-H9,-/#6
;8NH:9)(8D 8G%H9)D&'> :D>%=DH9)D&'> 5:9>I8:9> IC%Q
! D ,+%.#7 9(.B%.2 8G%H6:&'(
! E+-,$(77%+. #(7#7 8G%I8B'(

C/#-,/0-#2&,D%&'/>%6A&$%1/0?9,-/#
! '%2%#"* A-"2( E+$$(*"#%+. ]'AE^ &8%N':(=9'%&"'%
>)(H6:5'N'D&%G)'6>(%8G%&"'%I8B'(P%(=9G:5'(%>=9)DE%
58NH9'(()8D%&'(&(

T?70/=%?%#,&/1&,D%&?%.D9#-.98&7%01/0?9#.%6
3C%H9)D&)DE%TS,cN%&")5] !1J%E9)>( Q
! 6(.B%.2 7#%00.(77 &> )D%;$%v%& ;<_ )D%4$%G89%q%S,Rk%
! E+-,$(77%+. 7#$(.2#1 HDOP G89%q+,Rk

5TB&9#98(6-6
$'G89N:&)8D N:H( 8G%&"'%H:D'6(%I'G89' &"'%9=H&=9'%
")E"6)E&" (8N' 59)&)5:6 `8D'(m

="I$%6 0,<'F
!"#$#%&"'()(%*+,+\.+,+a0
12!+%*$#%3'D'O'D&)7%
K#%$'(68E'(^%U#%e)E=)@0

8-&*$&*) '$&<<2*2-' 4* $"2 '0-<#12 4< <46C&*) 4- 14--0)#$2C K4#-C'. # K&4:
&*'5&-2C #55-4#1" $4 6&)"$2* 5#1M#)&*) #*C 45$&>&@2 -2'40-12 14*'0>5$&4*
W$3#144)"*+,1+#1*8"#(4+f+&'+4%#8'51+,g1$>'&&'.14+5'#("*4a+%*1+'33#"501+>)":)*43)#D1+3"%#+'&&D.1#+&14+

1$>'&&'.14+1(+"3()$)41#+&'+5"*4"$$'()"*+,14+#144"%#514E

.8$1+"
34#56+#$

(&)*+$%,

-$*,&%'./%&,
01.2#&%,$3.

456$",

@#"/$#,

5TB&9#98(6-6

mR"'9'%&"'%I8B%
G)D:66C%G:)6(%

5#(.3$/ 7+()%,

! T$(B%3#%)( %.0+$-"#%+. #+ %-,$+)( $%97 ,"##($.7

!"#$%$&'()



20

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

%($1&J1 : O#'6#94,#+&(@.''%0Q

! Z%%1('+()'+0%(%&%03Q((((((((((((((((((((((((((((((((((((((((((((((((((((((((
20+19$%1

! 20+19$'#+&(#&$0%.)#&3(+"(((((((((((((((((((((((((((((((((((((((((((((((((((((
%*%$'0#$.*($.0)

! Z%%1('+(#420+/%('6%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((
4.&9".$'90#&3(20+$%))

W6% %*%$'0+1%) .0% 4.&9".$'90%1 @Q $+.'#&3 .& .$'#/% 4.'%0#.*
+& '6% $900%&' $+**%$'+0[ $+22%0[ "+0 '6% &%3.'#/% +&%J

B.Y&,1"E&) : P1.2'.'#+&(+"(.(2.2%0("9&$'#+&.*#\.'#+&(10#/%0(
"+0(*#'6#94(#+&(@.''%0Q(&%3.'#/%(%*%$'0+1%(4.&9".$'90#&3J

!"#$%&'(")*+&,(-.)/0)'#$)01-"'(/-&2(3&'(/-)*+(4$+

-!'995 ,?=9=,1&9")=1"($ :
! H()*900#%)("+049*.'#+&)
! A6%+*+3#$.*($6.0.$'%0#).'#+&
! ?90".$%('%&)#+&(4%.)90%4%&'

%(<<&9 0"!+ ,?=9=,1&9")=1"($ >"1? =$A
>"1?('1 0'$,1"($=!")=1"($ :
! !*%$'0#$.*($6.0.$'%0#).'#+&
! !*%$'0+$6%4#$.*($6.0.$'%0#).'#+&
! ?90".$%($6.0.$'%0#).'#+&
! W6%04.*($6.0.$'%0#).'#+&
! S%$6.&#$.*($6.0.$'%0#).'#+&
! P16%)#+&('+('6%()9@)'0.'%

-!(1 A"& ,(=1"$# )

5+/"$66),(-*/,)0/+)62/'7*($)"/&'(-.8)

%(<<&9 1&+<&9=1'9& )"+'!=1"($ ($ 1?&
A9"E&9W

N!&,19",=! 9&)")1"E"15 :

4A?&)"($ 1( 1?& )'.)19=1& :

%(<<&9 1&+<&9=1'9& )"+'!=1"($ ($ 1?& <"!(1&

52-$6 0+!,'+
!"#$#%&"'()(%*+,+\.+,+a0
12!+%*[#%!:((:(7%;#%4:9&)D0

A.0*8(.3( +0 #1( B$I%.2 3+.B%#%+.7 +. #1( 78$0"3( ,$+,($#%(7 +0 (.BF,$+B83#7 B8$%.2 4+** #+
4+** 78$0"3( 08.3#%+."*%7"#%+. G 3+-,"$%7+. 9(#M((. 3+,,($ ".B 0%9($F9"7(B 7#$%,7

;&"*9%&$%(1%)($+&1#'#+&)(1%()]$6.3%()90(*%)(20+20#]'])(1%()90".$%(1%)(20+19#')("#&#)(*+0)(1%(*.("+&$'#+&&.*#).'#+&(1%(
)90".$%(A+**('+(A+**(^($+42.0.#)+&(%&'0%(*%)(@.&1%)(_(@.)%(1%($9#/0%(%'(1%("#@0%)

1+"!/+2
.8$1+"

!"#$%&'(")*+&,(-.)/0)'#$)"/%9/-$-'6)&-*)
/9$+&'(/-)/0)&)2('#(1%7(/-):&''$+;)"$22)<

=&+"$2)!"#%(''

>$-6(2$)&*#$6(/-)'$6'

?2$"'+("&2)+$6(6'&-"$)&2/-.)'#$)$-'(+$)2$-.'#)/0)&)
-$.&'(4$)$2$"'+/*$)@"+/66)*(+$"'(/-)/0)9+/*1"'(/-A

=/*$2(-.)'#$)$4/21'(/-)/0)"/99$+)'$%9$+&'1+$)(-)&)6'$&*;76'&'$)"/-*('(/-)
'#+/1.#/1')'#$)*+(4$+8

$ :

!*%$'0+$6%4#$.*($6.0.$'%0#).'#+&

! W6%(3*+))Q()#1%(#)(*%))(
$+&19$'#/%('6.&('6%(4.''%(
)#1%J

! 5.*%&1%0#&3 1+%)(&+'(
#420+/%('6%($+&19$'#/#'Q(
+"('6%(*.Q%0J

! I0%)%&$%(+"(%13%(%""%$'(
"+0('6%(3*+))Q()#1%J

5+/"$66),(-*/,)0/+)62/'7*($)"/&'(-.8)

0C""8;C# D'"&%$+&#$;+

!+6&"'+3'*'3 ! !

>&"'+3'*'3 B !

Z%%1('+()'+0%(%&%03Q((((((((((((((((((((((((((((((((((((((((((((((((((((((((

20+19$'#+&(#&$0%.)#&3(+"(((((((((((((((((((((((((((((((((((((((((((((((((((((

Z%%1('+(#420+/%('6%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((

4A?&)"($ 1( 1?& )'

?2$"'+/*$)*$2&%(-&'(/-)&0'$+)'$-6(2$)&*#$6(/-)'$6')
/-)CA)1-"&2$-*$+$* &-*)DA)"&2$-*$+$* $2$"'+/*$

! `&$.*%&1%0%1 %*%$'0+1%)(^()6#&Q(
)#1%(#)(4+0%(.16%)#/%J

L=D>'> ICQ
J4K%w ;4J^%1P@586'%>'%6:%I:&&'9)'^%29'D8I6'.Kd!%p2J

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

/(A(&4BC(7# 4D E47';E#%A( F%40F"<(' E4CB4<%#(<
D46 B6%7#(' G+!H1

$@O'68HH'N'D&%>'%58NH8()&'(%I)8(8=95@(%58D>=5&'=9(%H8=9%6'(%!V4L;%)NH9)N@'(

34#56+#$

Y0%KD]%G89N=6:&)8D%

\0%;8NH8()&'%5":9:5&'9)`:&)8D%

-0%;:9I8D)`:&)8D%&9':&N'D&%&8%9'>=5'%&"'%
9'()(&)O)&C

W(M $(7%7#%)%#I +0
3+-,+7%#( ;N`@ 4 ON@O

V1-<3-
]B(3$("7(7 9I aDP^

T?\ H 5 H EWZ

!78.9,#/",/#*).459$#:*,&4%

+0%L)6N%58:&)DE%8D%5:9I8D%G8)6%
q%;=9'>%j,A;%w Y\,A;%

6(7# $(7%7#%)%#I +0 3+-,+7%#(
;OND@ 4 @N`D V1-<3-

8(&'" !5-2+3I051?:
!"#$#%&"'()(%*+,+\.+,+a0
12!+%*$#%3'D'O'D&)0
?Z!V%. ;VJ%1)&'D *2#%L=9): 7%
UL#%36:5"8& 7%4#%i')&`N:DD0

56+#$%0 59.3!U 0%,%:"2%0 (? !9O

56+#$%0 (+2":86 2:8$%- +# 59.3!
N#)*()*.+"8+8&%),)5+50'**1&4+("+,)4(#)>%(1+.'414+'*,+5""&)*.F+
5"*,%5(+1&15(#"*4F+T'(1#+$'*'.1$1*(+'*,+$150'*)5'&+
4(#1*.(0+"8+(01+51&&

C%0A"- 5"1>"2/$'2 >0/-$'6 "- 5%0A"- 5"%$'6 ?"/#2
E3$ A%2'6 "- =%01?3# ?#3"0">"#71'0 /-5"1>%$/A#' F/$=

>"$'-$/%# ,30">'%- #'&/2#%$/"-

DAI'5$/.' J B'>#%5/-& $=' ?#3"0">"#71'0 /- $=' 5"1>"2/$'
F/$= % A/"KA%2'6 >"#71'0

!";2"-+$% -2%*+=+*8$+"#-
" @"$3"4)()"*a+>)":>'41,+>)*,1#+h+5'#>"*+8)&&1#4
" /14)4('*(+)*+N9P!@+1*d)#"*$1*(a+#14)4('*(+("+01'(+K]H+

*@OF+T'(1#;$")4(%#1+'*,+'5),4+K3X+c+JO
" 9&15(#)5'&+5"*,%5()d)(2+i+IHH+7;5$+'*,+A#1'&+4315)8)5+

#14)4('*51+j+HEHI+kE5$M+'*,+&"T+,18"#$'()"*+%*,1#+I+PN'

56"*%-- 8#0 */868*$%6+I8$+"#

1+"(8-%0 2":?;%6+* (+0%6 5"$3'()>&1+T)(0+
N9P!@+1*d)#"*$1*(F+T)(0+3#)*()*.+3#"514414F+'*,+."",+
#14)4('*51+("+01'(F+5'#>"*)e'()"*+3"(1*()'&a+

T+*I08$08$I*%3 "*3+1+* ]T?\^

!86("# =+::%6- ("+3#"d),1+1&15(#)5'&+5"*,%5()d)(2+
("+5"$3"4)(1E+P%&():50'#.1+5"$3"4)(1+("+)*5#1'41+(01+
*%$>1#+"8+31#5"&'()"*+3'(04+'*,+5#1'(1+'+$'-)$%$+8"#+
5"*,%5()d)(2a

5$",1%#( ]5^
H E"$9+. W".+#89(7 ]EWZ^

L=D>'> ICQ

a-$+%+)(1&/61:#)4/&"/"2$#)/&A3/.&1/..

A,d'*('.14+"8+3#)*()*.a+&).0(T1).0(F+
5"$3'5(F+#"&&+("+#"&&+)*,%4(#)'&)e'()"*F+
8&1-)>&1+)*+)$3&1$1*('()"*E

;4%3/",&:&,< =4#.5&24)*# 2)*,$>.42,&+/+.=4#.?@AB,.CC.5&%3$#D.
E@AB,.F.*%3.G.2H# ;IJ.KL&*4.*%3.*)M.?@@EN



21

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

/(A(&4BC(7# 4D E47';E#%A( F%40F"<(' E4CB4<%#(<
D46 B6%7#(' G+!H1

$@O'68HH'N'D&%>'%58NH8()&'(%I)8(8=95@(%58D>=5&'=9(%H8=9%6'(%!V4L;%)NH9)N@'(

34#56+#$

Y0%KD]%G89N=6:&)8D%

\0%;8NH8()&'%5":9:5&'9)`:&)8D%

-0%;:9I8D)`:&)8D%&9':&N'D&%&8%9'>=5'%&"'%
9'()(&)O)&C

W(M $(7%7#%)%#I +0
3+-,+7%#( ;N`@ 4 ON@O

V1-<3-
]B(3$("7(7 9I aDP^

T?\ H 5 H EWZ

!78.9,#/",/#*).459$#:*,&4%

+0%L)6N%58:&)DE%8D%5:9I8D%G8)6%
q%;=9'>%j,A;%w Y\,A;%

6(7# $(7%7#%)%#I +0 3+-,+7%#(
;OND@ 4 @N`D V1-<3-

8(&'" !5-2+3I051?:
!"#$#%&"'()(%*+,+\.+,+a0
12!+%*$#%3'D'O'D&)0
?Z!V%. ;VJ%1)&'D *2#%L=9): 7%
UL#%36:5"8& 7%4#%i')&`N:DD0

56+#$%0 59.3!U 0%,%:"2%0 (? !9O

56+#$%0 (+2":86 2:8$%- +# 59.3!
N#)*()*.+"8+8&%),)5+50'**1&4+("+,)4(#)>%(1+.'414+'*,+5""&)*.F+
5"*,%5(+1&15(#"*4F+T'(1#+$'*'.1$1*(+'*,+$150'*)5'&+
4(#1*.(0+"8+(01+51&&

C%0A"- 5"1>"2/$'2 >0/-$'6 "- 5%0A"- 5"%$'6 ?"/#2
E3$ A%2'6 "- =%01?3# ?#3"0">"#71'0 /-5"1>%$/A#' F/$=

>"$'-$/%# ,30">'%- #'&/2#%$/"-

DAI'5$/.' J B'>#%5/-& $=' ?#3"0">"#71'0 /- $=' 5"1>"2/$'
F/$= % A/"KA%2'6 >"#71'0

!";2"-+$% -2%*+=+*8$+"#-
" @"$3"4)()"*a+>)":>'41,+>)*,1#+h+5'#>"*+8)&&1#4
" /14)4('*(+)*+N9P!@+1*d)#"*$1*(a+#14)4('*(+("+01'(+K]H+

*@OF+T'(1#;$")4(%#1+'*,+'5),4+K3X+c+JO
" 9&15(#)5'&+5"*,%5()d)(2+i+IHH+7;5$+'*,+A#1'&+4315)8)5+

#14)4('*51+j+HEHI+kE5$M+'*,+&"T+,18"#$'()"*+%*,1#+I+PN'

56"*%-- 8#0 */868*$%6+I8$+"#

1+"(8-%0 2":?;%6+* (+0%6 5"$3'()>&1+T)(0+
N9P!@+1*d)#"*$1*(F+T)(0+3#)*()*.+3#"514414F+'*,+."",+
#14)4('*51+("+01'(F+5'#>"*)e'()"*+3"(1*()'&a+

T+*I08$08$I*%3 "*3+1+* ]T?\^

!86("# =+::%6- ("+3#"d),1+1&15(#)5'&+5"*,%5()d)(2+
("+5"$3"4)(1E+P%&():50'#.1+5"$3"4)(1+("+)*5#1'41+(01+
*%$>1#+"8+31#5"&'()"*+3'(04+'*,+5#1'(1+'+$'-)$%$+8"#+
5"*,%5()d)(2a

5$",1%#( ]5^
H E"$9+. W".+#89(7 ]EWZ^

L=D>'> ICQ

a-$+%+)(1&/61:#)4/&"/"2$#)/&A3/.&1/..

A,d'*('.14+"8+3#)*()*.a+&).0(T1).0(F+
5"$3'5(F+#"&&+("+#"&&+)*,%4(#)'&)e'()"*F+
8&1-)>&1+)*+)$3&1$1*('()"*E

;4%3/",&:&,< =4#.5&24)*# 2)*,$>.42,&+/+.=4#.?@AB,.CC.5&%3$#D.
E@AB,.F.*%3.G.2H# ;IJ.KL&*4.*%3.*)M.?@@EN



22

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

32T 62)&'6#$&4* 4* 56#'$&1 5#1M#)&*)
Q&A',& Q&')& Q&,5,!&
o :-#28%&Q6%&;896,-.6&5-0%.,-=%&WU`NiY
o ;9.E92-#2&9#$&;9.E92-#2&]96,%&G%2"89,-/#&

WU`NfY

Y-22* #6$2-*#$&B2
E(**8*+7%3 -"#($%"*7
\98.B".#N/4(3I3*"9*(N/6%+B(2$"B"9*(//b/4(.(M"9*(
" T($-("9*(N/U+M/9"$$%($ b/QIB$+,1%*%3

EA(Z,N
$'O'68H%:D%)DD8O:&)O'%"C>98H"8I)5%I:99)'9%&9':&N'D&%
G89%5'66=68('%(=I(&9:&'(%R)&"%G'R%D:D8N'&'9(%8G%
5'9:N)5

,K[21$&B2'
# =#8BI/#1(/%.0*8(.3(/+0/7897#$"#(/B(.7%#IN/
$+821.(77/".B/31(-%7#$I/+./\U'/B(,+7%#%+.
# =#8BI/"B1(7%+./+0/B%00($(.#/*"I($7
# '(#($-%.(/3+.)($#%.2/$(7%*%(.3(/0+$/7,(3%0%3/
",,*%3"#%+.7

,* 5#52-\

,* <4#>\

8J-1E K'4)>)
!"#$#%&"'()( *+,+\.+,+a0
12!+%*U#39:(0
?K4J!%*V#36:DW='&0%X%;K1FfJ

5)#:-$ 1/B%" L%9#&-)-#0 U51LV #9)-:-E/)-#0 -0)# $%77>7#&-$
&>6&)"/)% (#" 6/""-%" 9"#9%")-%&

fH&)N)(:&)8D%>=%&9:)&'N'D&%J1$%(=9%(=HH89&(%5'66=68()W='(

.8$1+"

E"#-#1$2-&@#$&4*'
T$+,($#%(7G/c"#($/K",+$N/c"#($N/V&I2(.N/?%$(/
$(7%7#(.3Id
X**%,7+-(#$IN/eF4"I/?*8+$(73(.3(N/AETF!=N/=X!F
?X5N/\?!d

B*(#1'(1, ?#1'(1,

L%$'0D/#
M?$'0(?'F(2'5"-62

# @((A .=99"&9 <9(<&91"&)

$ QIB$+,1+9%3N =(*(3#%)( "97+$,#%+. b ?%$( $(#"$B".#

L?M)& ,($0"A&$1"&!!&

L=D>'> ICQ

KD%5866:I89:&)8D%R)&"

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

V"))(!E"$# <'!<)
! 9-3'*,)*. $'#[1( 8"#+,)44"&d)*. 3%&3 K(1-()&1+

3#",%5()"*F+51&&%&"41+,1#)d'()d14 '*, *'*"51&&%&"41O
! Q"",+3%&3 "#+5"(("* &)*(1#4+T)(0 0).0 51&&%&"41+5"*(1*(+

Ki`H+lO+'*,+,)4()*5( 3#"31#()14
! P')*+$1(0",4 ("+">(')* ,)44"&d)*. 3%&34a+^#'8(+3#1:

02,#"&24)4 KNX^OF+'*,+'5), >):4%&30)(1 KA7O

Q&#&$&9=1&A ,&!!'!()&
! @01$)5'&&2 $",)8)1, 51&&%&"41+,1#)d)*. 8#"$++

,)44"&d)*. 3%&34 "#+5"(("* &)*(1#4
! @1&&%&"41+,1#)d'()d14 (0'( 5'*+>1 ">(')*1,a d)45"41F

&2"51&&F+5%3#"+'*, '51('(1

2=1'9=! 0".&9)
! C)45"41a+3"&&%()*. 3#",%5()"*+3#"5144+K%41+"8 @79O
! b2"51&&+m @%3#"a+1-31*4)d1 3#",%5()"* 3#"514414
! @"(("*a+0).0+5"*4%$3()"* "8+T'(1#F+,1$'*, 8"#++

$"#1+'#'>&1+&'*,F+%41+"8 314()5),14

-5$1?&1", 0".&9)
! !"44)&:>'41, ,1#)d'()d14
! YZ+l+"8+(01+.&">'& 8)>1# $'#[1(
! /1&1'41+"8 $)5#"3&'4()54 1d1*

)8 #1525&1,

B<1"+"C=1"($ (0 ,&!!'!()& (J"A=1"($=$A
A"))(!'1"($ 1( <9(A',& 1&J1"!&5=9$)

! n3()$)e'()"* "8+o'WnE(m o'@&n9("-),'()"*4 ("++
3#",%51 "-),)e1, 51&&%&"41+T)(0 0).0+'$"%*( "8++
@nnX+.#"%34+'*,+T)(0"%( 41d1#1 ,1.#','()"* "8++
6Nd

! 9*0'*51$1*( "8+51&&%&"41+,)44"&%()"*+)*
'&['&)*1++$1,)%$

! W*5#1'41 51&&%&"41+'55144)>)&)(2 >2+%4)*. 3#1:++
(#1'($1*(4 K$1#51#)e'()"*F+$150'*)5'& #18)*)*.F+0).0++
5"*4)4(1*52$)-)*.O

! /1525&)*. "8+o'WnEF+#13&'51$1*(+"8+o'@&n9(("++
50&"#)*1 8#11 "-),'*(

! /1.1*1#'()"* "8+,)44"&d1, 51&&%&"41+("+2'#*4
T)(0++3#"31#()14 5"$3'#'>&1+("+d)45"41 2'#*4

L>(3)1&< (J"A=1"($K 2=RBG Z2=%!B?

K"7"L$1;" 4)<*+
;DK5K&,D%6-6 WU`U[*U`UOY
3J;U&WgK&C908-#j&
JK&C/0,D9j&5K&&39.D%#98Y

D7%/0 9"#$%&& (#" .-&&#7?-02 K##. $%77>7#&% (#" )*%
9"#.>$)-#0 #( )%,)-7% B/"0

;0/.b$b&70/70%&$%&$-66/8",-/#&$%&.%88"8/6%&$%&'/-6&7/"0&89&70/$".,-/#&$%&1-8 ,%>,-8%

1+"!/+2

L=D>'> ICQ

!98r'5&%)D%5866:I89:&)8D%R)&" ;Z!^%pD)1:?:66'^%2'N&'B

%?=,1&9"C=1"($ +&1?(A) :
! @'#>"*2&+KX@nO+$1'4%#1$1*(+>2 ()(#'()"*
! @'#>"-2&+KX@nnXO+5"*(1*(+>2+5"*,%5("$1(#)5 ()(#'()"*
! C)45"4)(2+m ,1.#11+"8+3"&2$1#)e'()"*+K6NdO+"8+(01+

"-),)e1,++51&&%&"41
! 6)44"&%()"* 2)1&,

NZ[ ;C6, J6G(.5-R>5-$$
)-..;.*+- /JN%3

04@G56)(<L*\>G$$
)-..;.*+- /J%%3

Q&#&$&9=1"($ (0 A"))(!E&A
,&!!'!()& 1( 5=9$)

%&!!'!()&
A"))(!'1"($



23

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

V"))(!E"$# <'!<)
! 9-3'*,)*. $'#[1( 8"#+,)44"&d)*. 3%&3 K(1-()&1+

3#",%5()"*F+51&&%&"41+,1#)d'()d14 '*, *'*"51&&%&"41O
! Q"",+3%&3 "#+5"(("* &)*(1#4+T)(0 0).0 51&&%&"41+5"*(1*(+

Ki`H+lO+'*,+,)4()*5( 3#"31#()14
! P')*+$1(0",4 ("+">(')* ,)44"&d)*. 3%&34a+^#'8(+3#1:

02,#"&24)4 KNX^OF+'*,+'5), >):4%&30)(1 KA7O

Q&#&$&9=1&A ,&!!'!()&
! @01$)5'&&2 $",)8)1, 51&&%&"41+,1#)d)*. 8#"$++

,)44"&d)*. 3%&34 "#+5"(("* &)*(1#4
! @1&&%&"41+,1#)d'()d14 (0'( 5'*+>1 ">(')*1,a d)45"41F

&2"51&&F+5%3#"+'*, '51('(1

2=1'9=! 0".&9)
! C)45"41a+3"&&%()*. 3#",%5()"*+3#"5144+K%41+"8 @79O
! b2"51&&+m @%3#"a+1-31*4)d1 3#",%5()"* 3#"514414
! @"(("*a+0).0+5"*4%$3()"* "8+T'(1#F+,1$'*, 8"#++

$"#1+'#'>&1+&'*,F+%41+"8 314()5),14

-5$1?&1", 0".&9)
! !"44)&:>'41, ,1#)d'()d14
! YZ+l+"8+(01+.&">'& 8)>1# $'#[1(
! /1&1'41+"8 $)5#"3&'4()54 1d1*

)8 #1525&1,

B<1"+"C=1"($ (0 ,&!!'!()& (J"A=1"($=$A
A"))(!'1"($ 1( <9(A',& 1&J1"!&5=9$)

! n3()$)e'()"* "8+o'WnE(m o'@&n9("-),'()"*4 ("++
3#",%51 "-),)e1, 51&&%&"41+T)(0 0).0+'$"%*( "8++
@nnX+.#"%34+'*,+T)(0"%( 41d1#1 ,1.#','()"* "8++
6Nd

! 9*0'*51$1*( "8+51&&%&"41+,)44"&%()"*+)*
'&['&)*1++$1,)%$

! W*5#1'41 51&&%&"41+'55144)>)&)(2 >2+%4)*. 3#1:++
(#1'($1*(4 K$1#51#)e'()"*F+$150'*)5'& #18)*)*.F+0).0++
5"*4)4(1*52$)-)*.O

! /1525&)*. "8+o'WnEF+#13&'51$1*(+"8+o'@&n9(("++
50&"#)*1 8#11 "-),'*(

! /1.1*1#'()"* "8+,)44"&d1, 51&&%&"41+("+2'#*4
T)(0++3#"31#()14 5"$3'#'>&1+("+d)45"41 2'#*4

L>(3)1&< (J"A=1"($K 2=RBG Z2=%!B?

K"7"L$1;" 4)<*+
;DK5K&,D%6-6 WU`U[*U`UOY
3J;U&WgK&C908-#j&
JK&C/0,D9j&5K&&39.D%#98Y

D7%/0 9"#$%&& (#" .-&&#7?-02 K##. $%77>7#&% (#" )*%
9"#.>$)-#0 #( )%,)-7% B/"0

;0/.b$b&70/70%&$%&$-66/8",-/#&$%&.%88"8/6%&$%&'/-6&7/"0&89&70/$".,-/#&$%&1-8 ,%>,-8%

1+"!/+2

L=D>'> ICQ

!98r'5&%)D%5866:I89:&)8D%R)&" ;Z!^%pD)1:?:66'^%2'N&'B

%?=,1&9"C=1"($ +&1?(A) :
! @'#>"*2&+KX@nO+$1'4%#1$1*(+>2 ()(#'()"*
! @'#>"-2&+KX@nnXO+5"*(1*(+>2+5"*,%5("$1(#)5 ()(#'()"*
! C)45"4)(2+m ,1.#11+"8+3"&2$1#)e'()"*+K6NdO+"8+(01+

"-),)e1,++51&&%&"41
! 6)44"&%()"* 2)1&,

NZ[ ;C6, J6G(.5-R>5-$$
)-..;.*+- /JN%3

04@G56)(<L*\>G$$
)-..;.*+- /J%%3

Q&#&$&9=1"($ (0 A"))(!E&A
,&!!'!()& 1( 5=9$)

%&!!'!()&
A"))(!'1"($



24

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

V2)06#$&4*'

-D7/A"9&,1"E&/Z 4@N%/!=> Z 784-/9&#'!=1"($

" T??-#%#, #%%$&,/&1-#$&<!=)1", =$A 784- Z
09&& 6/8",-/#6&

" :/8",-/#6&6".D&96&7%,0/*'96%$&./9,-#26&/0&
89?-#9,%$&797%06&90%&%?%02-#2L&'",&9,&
A&19"+&$1 (0 1?& <=,I=#"$#[) &$A3(03!"0&K

E"#662*)2'
" !/0?"89,-/#&/1&N``e&'-/'96%$ 6/8",-/#
" X7,-?-H% 9#$&9$97, ./9,-#2 70/.%66%6
" T?70/=% 9#$&9$97, '900-%0

.D909.,%0-H9,-/# ?%,D/$6

]4->06#$&4*

E4#$&*) 5-412''2' . '*&+ 5,: (&%/-5&(%,#2%
-#240(*-,5 0.,5$ 2$7-.$0

;#--&2- 1"#-#1$2-&@#$&4*

,&6 E4KK >2#'0-2>2*$'

(&U0&C 4&6 K2"#B&4- 4*$4 5#52- '0K'$-#$2

$ 5%7%#$-#2&/#&,D%&/-8&"6%$L&,D%&6"'6,09,%&
$/%6#A,&0%9.,&,D%&69?%&@9(&&

$ 49.D&/-8&D96&-,6&/@#&.D909.,%0-6,-.6)&
=-6./6-,(L&6"019.%&,%#6-/#L&$%#6-,(

>2MN 4+'!*
N0E6E+(014)4 KGHGZ:GHG\O
bVNG+KpE+U#'4+q+oE+U1&.'51$O
V'45".*1+N'31#+KpE+614$')4"*4q+
AE+N)*4"&&1O

L%?%7#9:%0) #( 0%K 6-#6/&%. 6/""-%" &#7>)-#0&
(#" (7%,-67% 9/$3/2-02

$@O'68HH'N'D&%>'%D8=O'66'(%(86=&)8D(%I:99)M9'(%I)8(8=95@'(%H8=9%'NI:66:E'(%G6'B)I6'(

.8$1+"

!-88%06

S-/6/"0.%$&
7/8(?%06

B%88"8/6-.&
?9,%0-986

T?70/=% 9#$&9$97, '900-%0
.D909.,%0-H9,-/# ?%,D/$6

;+;4G

X-
8&N

X-
8&U

X-
8&[

L

L[b

F

F[b

H

H[b

M

`&$+.'%1(2.2%0 5+.'%1(2.2%0 Z.&+$%**9*+)%
"#*4

n)
&+@

">
> A
FG
G
K.
;$

MO

L?M)& ,($0"A&$1"&!!&

L=D>'> ICQ

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

':+C"-8**/86+0%- 246+=+*8$+"# 8#0
*/868*%$+I8$+"#
% p6&9:G)6&9:9&)8D
% i!1;%
% LZK[%
% 4J1$K%Z8L
56%(+"$+* $%-$- +#*:40+#C +# ,+," 8#0 +#
,+$6"
% ?;LJ%:D:6C()(%
% L68R%;C&8N'&9C
% 4'&:E'D8N)5%(&=>C%8G%5:'5:6 N)598I)8&:
% JD:6C()(%8G%;C&8])D'(

Z"' '(&:I6)("N'D& 8G I)89'G)D'9)'( )( 59=5):6 G89 'D:I6)DE
)D&'E9:&'> H98>=5&)8D 8G G88>^ G''>^ 5"'N)5:6(^ N:&'9):6(^
G='6(^ :D> 'D'9EC )D &"' G=&=9'#
V%;+*%:4::"-% ,8:"6+I8$+"#
O:689)`)DE%"'N)5'66=68('%H6:C(%:%59=5):6%986'%)D%
N:B)N)`)DEQ
! 9'(8=95'%=&)6)`:&)8D
! >)O'9()GC)DE%H98>=5&%(&9':N(
! 9'>=5)DE%R:(&'
! H98N8&)DE%(=(&:)D:I)6)&C%)D%I)8N:((%H985'(()DE%

)D>=(&9)'(#
56%(+"$+*-
$=' &8 &"')9 (&9=5&=9:6 9'('NI6:D5' &8 58NN8D >)'&:9C
G)I'9(^ R88>.I:('> 86)E8(:55":9)>'( 'B")I)& H9'I)8&)5
5":9:5&'9)(&)5(^ H98O)>)DE :>O:D&:E'8=( 'GG'5&( 8D &"'
"8(&A( "':6&" IC ('6'5&)O'6C )DG6='D5)DE &"' 58NH8()&)8D
8G &"' E=& N)598I)8&:A#

! T8$%0%3"#%+. ".B 31"$"3#($%R"#%+. +0 #1(
V*%2+7"331"$%B( 7+*8#%+.f7 0$"3#%+.7 M%#1 #1(
,+77%9%*%#I +0 1")%.2 ". %--8.+-+B8*"#+$I (00(3#

! ?%.B%.2 #1( -+7# $(*()".# -%3$+9%"* 3+.7+$#%8-
".B 7I7#(- #+ %.%#%"**I 73$((. #1( 0$"3#%+.7

! =#8BI #1( ,$+-%7%.2 0$"3#%+.7 %. )%)+N #+ ()"*8"#(
#1( %--8.+-+B8*"#+$I (00(3# +0 #1( 0$"3#%+.7

F#*2H&"9 "#$*,$3 B&,H O&4P$%3$#M"4+

QML*.P49*D.$,.*)MK?@QRNM.S443T3$#&:$3.3&$,*#<.=&5$#9.2#4+4,$.5$%$=&"&*).
H/+*%.'/,.+&"#45&4,*M 8!2H$#$D GKQND.Q@TQQ?E&

('6'5&)O'6C )DG6='D5)DE 58NH8()&)8D
N)598I)8&:A#

:)%4-' ;<!<=>
!"#$#%&"'()( *+,+\.+,+a0
12!+%*;#%;")9:&0
ZK4;%*3#%Z8=((:)D&7%$#%i:DD:D)0

:#;'J #$( -"#;6( 4D K44' 5&%L4<"EE$"6%'(<
D46 #$(%6 G6(F%4#%E (DD(E#<

x&=>'%>'%6P'GG'&%>'%6:%D:&=9'%>'(%86)E8(:55":9)>'(%>P"@N)5'66=68('(%>'%I8)(%(=9%6'=9(%H98H9)@&@(%
H9@I)8&)W='(

1+"!/+2

!"#$%$&'()



25

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

':+C"-8**/86+0%- 246+=+*8$+"# 8#0
*/868*%$+I8$+"#
% p6&9:G)6&9:9&)8D
% i!1;%
% LZK[%
% 4J1$K%Z8L
56%(+"$+* $%-$- +#*:40+#C +# ,+," 8#0 +#
,+$6"
% ?;LJ%:D:6C()(%
% L68R%;C&8N'&9C
% 4'&:E'D8N)5%(&=>C%8G%5:'5:6 N)598I)8&:
% JD:6C()(%8G%;C&8])D'(

Z"' '(&:I6)("N'D& 8G I)89'G)D'9)'( )( 59=5):6 G89 'D:I6)DE
)D&'E9:&'> H98>=5&)8D 8G G88>^ G''>^ 5"'N)5:6(^ N:&'9):6(^
G='6(^ :D> 'D'9EC )D &"' G=&=9'#
V%;+*%:4::"-% ,8:"6+I8$+"#
O:689)`)DE%"'N)5'66=68('%H6:C(%:%59=5):6%986'%)D%
N:B)N)`)DEQ
! 9'(8=95'%=&)6)`:&)8D
! >)O'9()GC)DE%H98>=5&%(&9':N(
! 9'>=5)DE%R:(&'
! H98N8&)DE%(=(&:)D:I)6)&C%)D%I)8N:((%H985'(()DE%

)D>=(&9)'(#
56%(+"$+*-
$=' &8 &"')9 (&9=5&=9:6 9'('NI6:D5' &8 58NN8D >)'&:9C
G)I'9(^ R88>.I:('> 86)E8(:55":9)>'( 'B")I)& H9'I)8&)5
5":9:5&'9)(&)5(^ H98O)>)DE :>O:D&:E'8=( 'GG'5&( 8D &"'
"8(&A( "':6&" IC ('6'5&)O'6C )DG6='D5)DE &"' 58NH8()&)8D
8G &"' E=& N)598I)8&:A#

! T8$%0%3"#%+. ".B 31"$"3#($%R"#%+. +0 #1(
V*%2+7"331"$%B( 7+*8#%+.f7 0$"3#%+.7 M%#1 #1(
,+77%9%*%#I +0 1")%.2 ". %--8.+-+B8*"#+$I (00(3#

! ?%.B%.2 #1( -+7# $(*()".# -%3$+9%"* 3+.7+$#%8-
".B 7I7#(- #+ %.%#%"**I 73$((. #1( 0$"3#%+.7

! =#8BI #1( ,$+-%7%.2 0$"3#%+.7 %. )%)+N #+ ()"*8"#(
#1( %--8.+-+B8*"#+$I (00(3# +0 #1( 0$"3#%+.7

F#*2H&"9 "#$*,$3 B&,H O&4P$%3$#M"4+

QML*.P49*D.$,.*)MK?@QRNM.S443T3$#&:$3.3&$,*#<.=&5$#9.2#4+4,$.5$%$=&"&*).
H/+*%.'/,.+&"#45&4,*M 8!2H$#$D GKQND.Q@TQQ?E&

('6'5&)O'6C )DG6='D5)DE 58NH8()&)8D
N)598I)8&:A#

:)%4-' ;<!<=>
!"#$#%&"'()( *+,+\.+,+a0
12!+%*;#%;")9:&0
ZK4;%*3#%Z8=((:)D&7%$#%i:DD:D)0

:#;'J #$( -"#;6( 4D K44' 5&%L4<"EE$"6%'(<
D46 #$(%6 G6(F%4#%E (DD(E#<

x&=>'%>'%6P'GG'&%>'%6:%D:&=9'%>'(%86)E8(:55":9)>'(%>P"@N)5'66=68('(%>'%I8)(%(=9%6'=9(%H98H9)@&@(%
H9@I)8&)W='(

1+"!/+2

!"#$%$&'()



26

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

L=D>'> ICQ KD%5866:I89:&)8D%R)&"

!"#$#% '()'*+
!"#$#%&"'()( *+,+\.+,+a0
12!+%*;#%;")9:&7%d#%4:96)D0

1+"6%=+#%6? +#$%C68$%0 +# 282%6G("860 6%*?*:+#C W %&$68*$+"# "= -$86*/ =6";
6%*?*:%0 *%::4:"-+* =+(%6- 8#0 +$- ,8:"6+I8$+"#

+#$" /+C/ ,8:4%E800%0 26"04*$-
D#+0.""#&%0#%(#&']30]%(.9c(0%$Q$*.3%(1%)(2.2#%0)(%'($.0'+&)(^(%c'0.$'#+&(1%(*d.4#1+&(1%)("#@0%)($%**9*+)#89%)(1%(

0]$92]0.'#+&(%'().(/.*+0#).'#+&()+9)("+04%(1%(20+19#')(_(6.9'%(/.*%90(.=+9']%

1+"!/+2

! e'9(:&)6' :>>)&)O' Q >9C (&9'DE&" :E'D&^ 9'&'D&)8D
:)>^ 58:&)DE I)D>'9^ :>"'()O' G89 5899=E:&'>
I8:9>(

! Z"' H:H'9 )D>=(&9C 58D(=N'> Y#a N)66)8D &8D( 8G
(&:95" )D V=98H' )D +,+\^ :5589>)DE &8 ;V!K

Q6%&/1&:,90.D -#&;97%0?9E-#2

ICQL=D>'> ICQICQ KD%5866:I89:&)8D%R)&"

! u"'D 9'5C56'> H:H'9(XI8:9>( :9' =('> &8
H98>=5' D'R H:H'9XI8:9> E9:>'(^ H:9& 8G &"'
(&:95" 58D&:)D'> )D &"'N 'D>( =H )D &"' H985'((
R:&'9(^ 6':>)DE &8 N)598I)868E)5:6^ H985'(( :D>
'DO)98DN'D&:6 )((='(

?&:95" 3)8>'E9:>:&)8D )D%
!985'((%u:&'9(

e86:&)6'%f9E:D)5 J5)>(

?&:95"
?&:95" >'E9:>)DE

'D`CN'(
$'E9:>'> (&:95"

3:5&'9):XG=DE)

T66"%6&G%89,%$ ,/&:,90.D

[$.6.5$2
Z&,*2

:,90.D

;97%0&G%.(.8-#2 C-88
G%./=%0%$ 1-'%06 ;9.E92-#2

?&:95" VB&9:5&)8D

G%./=%0%$ 6,90.D 5*J8"./6%

$'O'68HN'D& 8G%:%I)8'58D8NC.58NH6):D&%:HH98:5" &8%Q

& 4)D)N)`' &"'%:N8=D& 8G%(&:95" 9'6':('> )D%H985'((%
R:&'9( >=9)DE H:H'9N:])DE 8H'9:&)8D(

& e:689)`' (&:95" *58D()>'9'> =H%&8%D8R :(%:%
58D&:N)D:D&0%)D&8 ")E"%O:6='.:>>'> H98>=5&(

NY&4>,09.,-/#&/1&:,90.D 10/? G%.(.8%$ !-'%06

29''D%5"'N)5:6 :D>%I)85"'N)5:6
'B&9:5&)8D%H985'>=9'(

UY&;"0-1-.9,-/#

:,90.D

[Y&BD909.,%0-H9,-/#

?'H:9:&)8D 8G%(&:95" G98N 8&"'9 (86=I6'%
H98>=5&( =()DE N'NI9:D'%G)6&9:&)8D

$'&'9N)D:&)8D 8G%&"'%N:598N86'5=6:9 G':&=9'(
8G%&"'%9'58O'9'> (&:95" =()DE JL-.4J1?.>[K

hY&5%7/8(?%0-H9,-/#

VD`CN:&)5 "C>986C()( 8G%
(&:95" )D&8 $.26=58('

:,90.D
5%=%8/7?%#, /1&9&:,90.D 4>,09.,-/#&;0/.%66&9,&,D%&
S%2-##-#2 /1&;97%0PS/90$ G%.(.8-#2 X7%09,-/#6

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

'?;J2? :'0,!8*!F
!"#$#%&"'()( *+,+\.+,+a0
12!+%*2#%489&":7%d#%4:96)D0
L;3J%*?#%Z:H)D.1)DE=:0

I%L74E(&&;&4<%E F%46(D%7(6JM /(A(&4BC(7# 4D " 7(N B;&B%7L B64E(<< #4
B64';E( $%L$0O;"&%#J D%F(6< D64C ;7'(6(PB&4%#(' 6(<4;6E(<

3)89:GG)D'9)' 6)ED85'66=68()W=' Q%$@O'68HH'N'D& >P=D%D8=O':=%H985@>@ >'%N)('%'D Hy&'%H8=9%6:%
H98>=5&)8D%>'%G)I9'( >'%":=&'%W=:6)&@ g%H:9&)9 >'%9'((8=95'( (8=(.'BH68)&@'(

1+"!/+2

79(,&)) Z =1 !=. =$AU(9 <"!(1 ),=!&

?'6'5&)8D%
8G%R88>

3:9]

?8G&%:6]:6)D'%
;88])DE

?8G&%:6]:6)D'%u:(")DEu:(")DE

u88>%
5")H(

Z;L%I6':5")DE%
('W='D5'

['G)D)DE

[':>C.&8.
=('>%H=6H

4L;%
H98>=5&)8D

4L;%
(=(H'D()8D

T$+,($#%(7
% 4'5":D)5:6
% fH&)5:6
% 3:99)'9

u88>'D%
68E

T$+,($#%(7
% 489H"868EC
% ["'868EC
% 4'5":D)5:6
% I:99)'9

JHH6)5:&)8D
(

=X!/%-"2(7

F9:G&%588])DE

Z;L%I6':5")DE

X)+*8#%+./+0/,$+,($#%(7/"#/("31/7#"2(

VD>8E6=5:D:('%
&9':&N'D&

p6&9:&=9:B%
&9':&N'D&

489L)

X)+*8#%+./
+0/0%9($/
*(.2#1

?&=>C)DE%&"'%
>)GG=()8D%8G%

5"'N)5:6(%)D&8%
R88>%5")H(

D$A&9&J<!("1&A ."(+=)):
*'#&/;'=$1"1"&)/=9&/=E="!=.!&
" ]96,%6&/1&-#$"6,0-98&'-/?966
" Q#$%0%>78/-,%$&6/"0.%6)&D%?7L&#%,,8%&9#$&

7/7890&0%6-$"%6&9=9-89'8%&-#&8/.98&90%96

L?& X9=01 <9(,&)) ") = )19($#!5 =!I=!"$& <9(,&))
6=9#&/<!=$1)/>"1?/!"+"1&A/0!&J"."!"15
" :/1,&98E98-#%&7"87-#2&70/.%66%6&90%&-#&,D%&

,0%#$
" F/,98&BD8/0-#%&!0%%&WFB!Y&'8%9.D-#2&6%I"%#.%&

-6&9&?"6,
" :?988%0&.//E-#2&"#-,6&1/0&6?988%0&'-/?966&

I"9#,-,-%6

H",9(8".9"!!=1&A %&!!'!()&) FH8%G =9& "$ ,'99&$1
A&E&!(<+&$1 0(9 1?&"9 #((A <9(<&91"&)
" G%-#1/0.%?%#,&-#&./?7/6-,%6
" ;9.E92-#2&9778-.9,-/#6&1/0&'900-%0&70/7%0,-%6
" F%>,-8%&",-8-H9,-/#

4$=!5)") (0 \ <(<!=9 )<&,"&)

" BD%?-.98&./?7/6-,-/#

" !-'%0 ?/07D/8/2(

$ B$& )<&,"&) )&!&,1&A



27

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

'?;J2? :'0,!8*!F
!"#$#%&"'()( *+,+\.+,+a0
12!+%*2#%489&":7%d#%4:96)D0
L;3J%*?#%Z:H)D.1)DE=:0

I%L74E(&&;&4<%E F%46(D%7(6JM /(A(&4BC(7# 4D " 7(N B;&B%7L B64E(<< #4
B64';E( $%L$0O;"&%#J D%F(6< D64C ;7'(6(PB&4%#(' 6(<4;6E(<

3)89:GG)D'9)' 6)ED85'66=68()W=' Q%$@O'68HH'N'D& >P=D%D8=O':=%H985@>@ >'%N)('%'D Hy&'%H8=9%6:%
H98>=5&)8D%>'%G)I9'( >'%":=&'%W=:6)&@ g%H:9&)9 >'%9'((8=95'( (8=(.'BH68)&@'(

1+"!/+2

79(,&)) Z =1 !=. =$AU(9 <"!(1 ),=!&

?'6'5&)8D%
8G%R88>

3:9]

?8G&%:6]:6)D'%
;88])DE

?8G&%:6]:6)D'%u:(")DEu:(")DE

u88>%
5")H(

Z;L%I6':5")DE%
('W='D5'

['G)D)DE

[':>C.&8.
=('>%H=6H

4L;%
H98>=5&)8D

4L;%
(=(H'D()8D

T$+,($#%(7
% 4'5":D)5:6
% fH&)5:6
% 3:99)'9

u88>'D%
68E

T$+,($#%(7
% 489H"868EC
% ["'868EC
% 4'5":D)5:6
% I:99)'9

JHH6)5:&)8D
(

=X!/%-"2(7

F9:G&%588])DE

Z;L%I6':5")DE

X)+*8#%+./+0/,$+,($#%(7/"#/("31/7#"2(

VD>8E6=5:D:('%
&9':&N'D&

p6&9:&=9:B%
&9':&N'D&

489L)

X)+*8#%+./
+0/0%9($/
*(.2#1

?&=>C)DE%&"'%
>)GG=()8D%8G%

5"'N)5:6(%)D&8%
R88>%5")H(

D$A&9&J<!("1&A ."(+=)):
*'#&/;'=$1"1"&)/=9&/=E="!=.!&
" ]96,%6&/1&-#$"6,0-98&'-/?966
" Q#$%0%>78/-,%$&6/"0.%6)&D%?7L&#%,,8%&9#$&

7/7890&0%6-$"%6&9=9-89'8%&-#&8/.98&90%96

L?& X9=01 <9(,&)) ") = )19($#!5 =!I=!"$& <9(,&))
6=9#&/<!=$1)/>"1?/!"+"1&A/0!&J"."!"15
" :/1,&98E98-#%&7"87-#2&70/.%66%6&90%&-#&,D%&

,0%#$
" F/,98&BD8/0-#%&!0%%&WFB!Y&'8%9.D-#2&6%I"%#.%&

-6&9&?"6,
" :?988%0&.//E-#2&"#-,6&1/0&6?988%0&'-/?966&

I"9#,-,-%6

H",9(8".9"!!=1&A %&!!'!()&) FH8%G =9& "$ ,'99&$1
A&E&!(<+&$1 0(9 1?&"9 #((A <9(<&91"&)
" G%-#1/0.%?%#,&-#&./?7/6-,%6
" ;9.E92-#2&9778-.9,-/#6&1/0&'900-%0&70/7%0,-%6
" F%>,-8%&",-8-H9,-/#

4$=!5)") (0 \ <(<!=9 )<&,"&)

" BD%?-.98&./?7/6-,-/#

" !-'%0 ?/07D/8/2(

$ B$& )<&,"&) )&!&,1&A



28

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

KD%5866:I89:&)8D%R)&"Q%%%%%%%%%%%%%%%%%%%%%L=D>'> ICQ

!&

#&

8&

'&

9&

(&

$&

"&&

"

"H8

%

%H8

!

!H8

#

#H8

& %&& #&& '&& (&& "&&&

,;
<5
@=I
;-
BE

1
=4
=@6

.J
7

)
5@
;A
-I
5D
KE

AE
D@
5L
;
.J
7

+=1;-.1=>7

E3/#6/-& 2'5$"0 /2 .'07 >"##3$/-&

! GJl+"8+(01+!#1*50+5'#>"* 8""(3#)*(A

! YHl+@n9 1$)44)"* "8+>%)&,)*.+a+8)*)40)*. 1&1$1*(49

P$=$#$%"$9>
FJ(8&%&9,U#$.3$.)*.,#*%9&,&4%.V"4)4'&W/$.X ?@??
?M.YZ1.T C$%9$#.)[&++45&)&$#.#$924%9*5)$.T ?@QR

B'.'02/A#' '%0$=K?/A'02 A%2'6 >%-'#2

! /'T+1'#(0 5"$)*. 8#"$ r%'##2 T'4(1a+T'40)*.
4&%,.1F+#)50 )*+4)&(4+'*,+5&'2a+4&).0(&2 5"014)d1E

! @1&&%&"41+8)>#14+5"$)*. 8#"$ d)#.)* "#+#1525&1,
8)>#14a+1%5'&23(%4+"#+"&, *1T43'31#4E

! N#",%5)*. 5"014)d1F+02.#"45"3)5 '*,+8&'$1+
#1('#,'*(+$'(1#)'&4 8"#+8)*)40)*. 1&1$1*(4E

T".(*7 ,$+B83#%+. ,$+3(77

! !"#$%&'()"*+T)(0 d'#)"%4 8)>#14+5"*(1*(+'*,+T'(1#
Kh+>)":>'41, ',,)()d1OE

! P)-)*. 3#"5144+)4 ,"*1 %4)*. '+(T)*:45#1T 1-(#%,1#+
T)(0 "*1+401'#)*. e"*1E

! 7'$3&14 '#1+3#",%51, %4)*. 5"$3#144)"*+"#+
1-(#%4)"*E+b1',)*.+("+d1#2 ,)881#1*( 8)*'&+$'(1#)'&4E

! @"$3#1441,+'*,+1-(#%,1, 4'$3&14 '#1+(01* ,#)1, '(+
#""$+(1$31#'(%#1 8"#+_+,'24E+

<'5=%-/5%# >0">'0$/'2

W6%(.11#'#+&(+"(@#+,@.)%1 .11#'#/%(#420+/%) )#3&#"#$.&'*Q '6%(
4%$6.&#$.* 20+2%0'#%)J
N7&0"25">/5 >0">'0$/'2

P11#'#+&(+"("#@0%)(#&$0%.)%) '6%(Y.'%0(/.2+90 92'.<%J(W6#)($.&(
6./%(.(2+'%&'#.* .22*#$.'#+&("+0(#&1++0(694#1#'Q 0%39*.'#+&J

,%%" 8*0*=.'4)
!"#$#%&"'()( *+,++.+,+S0
12!+%*U#%39:(0
;[J&'99' *Z#%U8GG98C^%J#%4)(('0

LAI4DA11 C L%&-20 /99"#/$* (#" 0%K "%$B$7/67% $%77>7#&-$ 6/&%.
:/)%"-/7& -0 6>-7.-02 -0.>&)"B

d8=O':=B%H985@>@(%>P8I&'D&)8D%>'%N:&@9):=B%5'66=68()W='(%
'&%&'99'%59='%9'5C56:I6'%'D%:95")&'5&=9'

.8$1+"

@"$3#1441,+4'$3&1 9-(#%,1,+4'$3&1

S!D^(A.Y(%.0'6 S#$0+)$+2%^(%9$.*Q2'9)("#@0%)

!

#

$

%

&

"

!

"

#!

#"

$!

$"

! #! $! %!

3
4
5*
67
89
:

3
4
/*
63

89
:

M=NA;-OK>@;>@-.J7

PQ,-+RS PQ,-+RS-T-U
PQS-+RS PQS-+RS-T-U

;&$0%.)#&3("#@0%($+&'%&'

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

g(I ,$+3(77 ,"$"-(#($7 G
. !8R'9%:D>%&9:D(N)&&'>%'D'9EC
. !9'((=9'

T$+3(77 B()(*+,-(.# G
. 486>( *G89%>9C%N:&'9):6(0
. ?H9)DE%&886)DE%(C(&'N%G89%p?%N86>)DE
. Z'NH'9:&=9'%N8D)&89)DE

A.F7%#8 -+.%#+$%.2 +0 -"#($%"*
0+$-"#%+.

g(I $"M -"#($%"* 31"$"3#($%7#%37 G
. KDG6='D5'%8G%5"'N)5:6%58NH8()&)8D
. ?":H'%:D>%?)`'%8G%I)8.'6'N'D&(
. KDG6='D5'%8G%"=N)>)&C%58D&'D&

!"#$%&$ G '()%*$+,%- .%$/"0-

;4%=$#$%"$>
J(]65$A&$Q,$(.&$/010@34$^*;<C_-$O(,6*C(.-$+;<$.-+$

%*?=*+6,-+$/^O%3&$O$9*%\4%

H%-4:$-

.8#4=8*$46+#C "= LXXY (+"-"46*%0
;8$%6+8:-

9#,+6"#;%#$8: =""$26+#$ 6%04*$+"#
3)8.(8=95'>%N:&'9):6(%5:D%":O'%:%()ED)G)5:D&%
'DO)98DN'D&:6%)NH:5&%Q
! p('%8G%H'&986'=N.I:('>%9'()D(%*R88>%H:D'6(0
! i)E"%'D'9EC%58D(=NH&)8D%>=9)DE%H98>=5&)8D%*H:H'9(%

:D>%I8:9>(0
! 18R%9'5C56:I)6)&C%*I)8.I:('>%58NH8()&'(0

Z%D 26"*%-- 8#0 ;8$%6+8: 0%,%:"2;%#$
Y# p('%8G%3)8.R:(&'%:(%9:R%N:&'9):6%)D%89>'9%&8%E'&%

)D&8%:%3%$38*"$/(3+.+-I/-+B(*
+# $9C%H985'((%)D%89>'9%&8%$(B83(/M"#($/".B/(.($2I/

3+.78-,#%+.
\# 4:D=G:5&=9)DE%8G%N86>'>%58NH8()&'(%O):%H8R>'9%

58NH9'(()8D%=()DE%=6&9:(8D)5%O)I9:&)8D(
" Y,,k%;8NH8()&'%N:&'9):6(%N:>'%>'9)O'>%G98N%

5'66=68()5%G)I'9(%:D>%D:&=9:6%I)D>'9%*6)ED)D%:D>%
8&"'9(0

S:$68-"#+* *";26%--+"#
i)E"%G9'W='D5C%:58=(&)5%O)I9:&)8D%
=D>'9%58NH9'(()8D
;8NH:5&)8D%8G%>9C%H8R>'9%)D&8%I=6]%
;8NH8()&'(%N:&'9):6(

!/868*$%6+I8$+"# ;%$/"0-
\."*I7%7/G
F !%3$+7#$83#8$"*/
F 4(7%7#".3(/#+/M"#($/".B//18-%B%#I
F !(31".%3"*/,$+,($#%(7/
F X.($2I/3+.78-,#%+.

[;28*$ 8--%--;%#$
! 4=6&)59)&'9):%:D:6C()(%&8%:((85):&'%
N:&'9):6%H98H'9&)'(%:D>%'D'9EC%G88&H9)D&%
! Z8R:9>%(5:6'%=H%*Z[1%-q0

#
i)E"%G9'W='D5C%:58=(&)5%O)I9:&)8D%

;8NH:5&)8D%8G%>9C%H8R>'9%)D&8%I=6]%

5(43$/&J&K.%$#,+)(1&-$/,,&L
!+)("#%

4=6&)59)&'9):%:D:6C()(%&8%:((85):&'%
N:&'9):6%H98H'9&)'(%:D>%'D'9EC%G88&H9)D&%

=";J$-O6 G':)G
!"#$#%&"'()( *+,++.+,+a0
12!+%*<#%;":96)'9^%U#%39:(0

="72P"D;2?$7L 1P H$1QH"#6O %";6?$"-# 2#$7L 2-;?"Q#17$D
D1%@?6##$17 %1-O$7L

x6:I89:&)8D%%>'%N:&@9):=B%I)8(8=95@(%H:9%58NH9'(()8D%=6&9:(8D89'

.8$1+"



29

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

g(I ,$+3(77 ,"$"-(#($7 G
. !8R'9%:D>%&9:D(N)&&'>%'D'9EC
. !9'((=9'

T$+3(77 B()(*+,-(.# G
. 486>( *G89%>9C%N:&'9):6(0
. ?H9)DE%&886)DE%(C(&'N%G89%p?%N86>)DE
. Z'NH'9:&=9'%N8D)&89)DE

A.F7%#8 -+.%#+$%.2 +0 -"#($%"*
0+$-"#%+.

g(I $"M -"#($%"* 31"$"3#($%7#%37 G
. KDG6='D5'%8G%5"'N)5:6%58NH8()&)8D
. ?":H'%:D>%?)`'%8G%I)8.'6'N'D&(
. KDG6='D5'%8G%"=N)>)&C%58D&'D&

!"#$%&$ G '()%*$+,%- .%$/"0-

;4%=$#$%"$>
J(]65$A&$Q,$(.&$/010@34$^*;<C_-$O(,6*C(.-$+;<$.-+$

%*?=*+6,-+$/^O%3&$O$9*%\4%

H%-4:$-

.8#4=8*$46+#C "= LXXY (+"-"46*%0
;8$%6+8:-

9#,+6"#;%#$8: =""$26+#$ 6%04*$+"#
3)8.(8=95'>%N:&'9):6(%5:D%":O'%:%()ED)G)5:D&%
'DO)98DN'D&:6%)NH:5&%Q
! p('%8G%H'&986'=N.I:('>%9'()D(%*R88>%H:D'6(0
! i)E"%'D'9EC%58D(=NH&)8D%>=9)DE%H98>=5&)8D%*H:H'9(%

:D>%I8:9>(0
! 18R%9'5C56:I)6)&C%*I)8.I:('>%58NH8()&'(0

Z%D 26"*%-- 8#0 ;8$%6+8: 0%,%:"2;%#$
Y# p('%8G%3)8.R:(&'%:(%9:R%N:&'9):6%)D%89>'9%&8%E'&%

)D&8%:%3%$38*"$/(3+.+-I/-+B(*
+# $9C%H985'((%)D%89>'9%&8%$(B83(/M"#($/".B/(.($2I/

3+.78-,#%+.
\# 4:D=G:5&=9)DE%8G%N86>'>%58NH8()&'(%O):%H8R>'9%

58NH9'(()8D%=()DE%=6&9:(8D)5%O)I9:&)8D(
" Y,,k%;8NH8()&'%N:&'9):6(%N:>'%>'9)O'>%G98N%

5'66=68()5%G)I'9(%:D>%D:&=9:6%I)D>'9%*6)ED)D%:D>%
8&"'9(0

S:$68-"#+* *";26%--+"#
i)E"%G9'W='D5C%:58=(&)5%O)I9:&)8D%
=D>'9%58NH9'(()8D
;8NH:5&)8D%8G%>9C%H8R>'9%)D&8%I=6]%
;8NH8()&'(%N:&'9):6(

!/868*$%6+I8$+"# ;%$/"0-
\."*I7%7/G
F !%3$+7#$83#8$"*/
F 4(7%7#".3(/#+/M"#($/".B//18-%B%#I
F !(31".%3"*/,$+,($#%(7/
F X.($2I/3+.78-,#%+.

[;28*$ 8--%--;%#$
! 4=6&)59)&'9):%:D:6C()(%&8%:((85):&'%
N:&'9):6%H98H'9&)'(%:D>%'D'9EC%G88&H9)D&%
! Z8R:9>%(5:6'%=H%*Z[1%-q0

#
i)E"%G9'W='D5C%:58=(&)5%O)I9:&)8D%

;8NH:5&)8D%8G%>9C%H8R>'9%)D&8%I=6]%

5(43$/&J&K.%$#,+)(1&-$/,,&L
!+)("#%

4=6&)59)&'9):%:D:6C()(%&8%:((85):&'%
N:&'9):6%H98H'9&)'(%:D>%'D'9EC%G88&H9)D&%

=";J$-O6 G':)G
!"#$#%&"'()( *+,++.+,+a0
12!+%*<#%;":96)'9^%U#%39:(0

="72P"D;2?$7L 1P H$1QH"#6O %";6?$"-# 2#$7L 2-;?"Q#17$D
D1%@?6##$17 %1-O$7L

x6:I89:&)8D%%>'%N:&@9):=B%I)8(8=95@(%H:9%58NH9'(()8D%=6&9:(8D89'

.8$1+"



30

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

#$"%&

%(=1"$#) "$A')195 Z L&J1"!& 0"&!A

L&J1"!&/<&9)($$=!"C=1"($
% $'N:D> =('> &8%E98R =H%&"'%6:(&%>'5:>'

% ;=(&8N'9(%:6R:C( R:D& D'R%>'()ED%)D%'O'9C
:9':

% ;68&")DE N:D=G:5&=9'9( :9'%688])DE G89%D'R%
(86=&)8D(

D)& (0 = !(1 (0 A=$#&9(') <9(A',1) 0(9 .(1?
?'+=$ ?&=!1? =$A &$E"9($+&$1

B.Y&,1"E&) : ;9':&'%:%D'R%58:&)DE%&":&%9'(H'5&(%Q%
% &"'%(:N'%9'W=)9'N'D&(%:D>%)D>=(&9):6%

58D(&9:)D&(%&":D%(86O'D&.I:('>%H98>=5&
% &"'%'DO)98DN'D&^%6:I'6(^%6:R(%:D>%"=N:D%"':6&"

?+$-8*"#%+. M%#1 ,+*I-($ ".B "BB%#%)(7

4+#+2$")8$(C$()($7( 3+"#%.2

Z$".70($#/M%#1/1("# ".B/,$(778$(/+./#(&#%*(

=8$0"3(C%.#($0"3(C%.#($,1"7( 31"$"3#($%R"#%+.7

% fH&)5:6XN'5":D)5:6%98=E"D'(( N':(=9'N'D&(

% ;8D&:5&%:DE6'%N':(=9'N'D&(

% ;"'N)5:6%58NH8()&)8D%Q%_!?XZfL.?K4?X[4d

% 4'5":D)5:6%H98H'9&)'(

" X7,-?-69,-/# /1 9$D%6-=% 6,0%#2D, 9#$
D($0/7D/'( -# ,D% 69?% ,-?% '( '"-8$-#2 ,D%
9770/70-9,% 6,0".,"0% 9, ,D% 6"019.%

" FD% 69?78% ;Q [ 1-88%$ ,D% 0%I"-0%?%#,6

?'@)$1
!<A=B<A/C>DD>B=
N0E6E+(014)4 KGHGG:GHG_O
bVNG+KAE+U&'2"q+AE+61**1%&)*O
@0"$'#'( KpE+P'%31()(O

<#.-(-$/)-#0 #( )*% 9"#9%")-%& #( 9#7B:%" &>"(/$%& 6B /0
%0?-"#0:%0)/77B ("-%0.7B 9"-0)/67% $#/)-02

48>)G)5:&)8D%>'(%H98H9)@&@(%>'%(=9G:5'(%H86CNM9'(%H:9%=D%O'9D)(%)NH9)N:I6'%
9'(H'5&='=B%>'%6P'DO)98DD'N'D&

34#56+#$

L?M)& ,($0"A&$1"&!!&

L=D>'> ICQ

KD%5866:I89:&)8D%R)&" ;"8N:9:& Z'B&)6'(%KD>=(&9)'(

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

/$-2$1"#K62 2621$-4*&1' <&26C
298R)DE%:D>%'N'9E)DE N:9]'&
JHH6)5:&)8D(%)D%Q
! "':6&"5:9'^%(:G'&C^%R':9:I6'(^
! 'D'9EC^%:=&8N8&)O'm

;=99'D& (&9'&5":I6' 58D>=5&)O'%)D]( Q
! J9'%=()DE H'&986'=N.I:('> '6:(&8N'9( KN6P7F+

?NBO
! i:O'%"'&'98E'D'8=( H'9G89N:D5'(%*G98N 8D'%

&8%:D8&"'90%:D>%6:5] 8G%5":9:5&'9)`:&)8D

]4->06#$&4* 4< '$-2$1"#K62 <60&C'
! ?)6O'9%H:9&)56'( *>)GG'9'D& N89H"868E)'(0
! 3)8I:('> N:&9)B
! u:&'9%:D>%58 .(86O'D&
! J>>)&)O'(

8-&*$&*) 5-412''
-,9&&$3<9"$1"$#

:7%%$)&?%$-"?
i`*209$%&?%6D
FD-.E#%66 )&N`&k?
:"'6,09,%6)&F;Q

;2"#B&4- 4< $"2 5-&*$2C $-#1M 0*C2-
C2<4->#$&4*

! C/#-,/0-#2&%8%.,0-.98 0%6-6,9#.%&&&&&&&&&&&&&&&
.D9#2%&"#$%0 $%1/0?9,-/#

! BD909.,%0-H-#2 ,D%&?%.D9#-.98&&&&&&&&&&&&&
$%1/0?9,-/# @-,D 5-2-,98&T?92%&&&&&&&&&
B/00%89,-/#

! Q#$%06,9#$-#2 ,D%&1/0?9,-/#&/1&&&&&&&&&&&&&&&&&
?-.0/&.09.E6&"6-#2 ,%#6-8% ,%6,-#2&&&&&&&&&&&&&&&
"#$%0 :4C

W621$-4>21"#*&1#6 1"#-#1$2-&@#$&4*

F21"#*&1#6 C2<4->#$&4* 1"#-#1$2-&@#$&4*

WB460$&4* 4< 1-#1M' 0*C2- C2<4->#$&4*

</"-% W+4XAY
!"#$#%&"'()( *+,++.+,+S0
12!+%*J#$'D'=6)D7%U#39:(0
VD59'(%$=I=)& *2#F98(D)5])0

,-.-"/01-23 /4 536-3$7%8"- $/29:$3#.- #2;5
$@O'68HH'N'D&%>P'D59'(%58D>=5&9)5'(%@&)9:I6'(

34#56+#$
.8$1+"

;C56'%Y
,k%(&9:)D

;C56'%Y
+Sk%(&9:)D

;C56'%S,
+Sk%(&9:)D

;8NH9'(()8D%:68DE B
VB&'D()8D%:68DE C

E"#662*)2'.
Z(31.%3"*
o%4:)D&:)D)DE :%G=D5&)8D:6 58D>=5&)O'%H9)D&'> &9:5]
=D>'9 (&9:)DQ%%:>"'()8D^%N'5":D)5:6 G:)6=9'^%'6'5&9)5:6
H'9586:&)8D
o%Z=D)DE%)D] H98H'9&)'( &8%(59''D%H9)D&)DE%&'5"D868EC

=3%(.#%0%3
o%pD>'9(&:D>)DE H"C()58.5"'N)5:6 )D&'9:5&)8D(%
I'&R''D )D] 58NH8D'D&(
o%$'O'68HH)DE &886( &8%5":9:5&'9)`' &"'%I'":O)89 8G%
&"'%H9)D&'> &9:5] =D>'9 >'G89N:&)8D

L?M)& ,($0"A&$1"&!!&

L=D>'> ICQ



31

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

/$-2$1"#K62 2621$-4*&1' <&26C
298R)DE%:D>%'N'9E)DE N:9]'&
JHH6)5:&)8D(%)D%Q
! "':6&"5:9'^%(:G'&C^%R':9:I6'(^
! 'D'9EC^%:=&8N8&)O'm

;=99'D& (&9'&5":I6' 58D>=5&)O'%)D]( Q
! J9'%=()DE H'&986'=N.I:('> '6:(&8N'9( KN6P7F+

?NBO
! i:O'%"'&'98E'D'8=( H'9G89N:D5'(%*G98N 8D'%

&8%:D8&"'90%:D>%6:5] 8G%5":9:5&'9)`:&)8D

]4->06#$&4* 4< '$-2$1"#K62 <60&C'
! ?)6O'9%H:9&)56'( *>)GG'9'D& N89H"868E)'(0
! 3)8I:('> N:&9)B
! u:&'9%:D>%58 .(86O'D&
! J>>)&)O'(

8-&*$&*) 5-412''
-,9&&$3<9"$1"$#

:7%%$)&?%$-"?
i`*209$%&?%6D
FD-.E#%66 )&N`&k?
:"'6,09,%6)&F;Q

;2"#B&4- 4< $"2 5-&*$2C $-#1M 0*C2-
C2<4->#$&4*

! C/#-,/0-#2&%8%.,0-.98 0%6-6,9#.%&&&&&&&&&&&&&&&
.D9#2%&"#$%0 $%1/0?9,-/#

! BD909.,%0-H-#2 ,D%&?%.D9#-.98&&&&&&&&&&&&&
$%1/0?9,-/# @-,D 5-2-,98&T?92%&&&&&&&&&
B/00%89,-/#

! Q#$%06,9#$-#2 ,D%&1/0?9,-/#&/1&&&&&&&&&&&&&&&&&
?-.0/&.09.E6&"6-#2 ,%#6-8% ,%6,-#2&&&&&&&&&&&&&&&
"#$%0 :4C

W621$-4>21"#*&1#6 1"#-#1$2-&@#$&4*

F21"#*&1#6 C2<4->#$&4* 1"#-#1$2-&@#$&4*

WB460$&4* 4< 1-#1M' 0*C2- C2<4->#$&4*

</"-% W+4XAY
!"#$#%&"'()( *+,++.+,+S0
12!+%*J#$'D'=6)D7%U#39:(0
VD59'(%$=I=)& *2#F98(D)5])0

,-.-"/01-23 /4 536-3$7%8"- $/29:$3#.- #2;5
$@O'68HH'N'D&%>P'D59'(%58D>=5&9)5'(%@&)9:I6'(

34#56+#$
.8$1+"

;C56'%Y
,k%(&9:)D

;C56'%Y
+Sk%(&9:)D

;C56'%S,
+Sk%(&9:)D

;8NH9'(()8D%:68DE B
VB&'D()8D%:68DE C

E"#662*)2'.
Z(31.%3"*
o%4:)D&:)D)DE :%G=D5&)8D:6 58D>=5&)O'%H9)D&'> &9:5]
=D>'9 (&9:)DQ%%:>"'()8D^%N'5":D)5:6 G:)6=9'^%'6'5&9)5:6
H'9586:&)8D
o%Z=D)DE%)D] H98H'9&)'( &8%(59''D%H9)D&)DE%&'5"D868EC

=3%(.#%0%3
o%pD>'9(&:D>)DE H"C()58.5"'N)5:6 )D&'9:5&)8D(%
I'&R''D )D] 58NH8D'D&(
o%$'O'68HH)DE &886( &8%5":9:5&'9)`' &"'%I'":O)89 8G%
&"'%H9)D&'> &9:5] =D>'9 >'G89N:&)8D

L?M)& ,($0"A&$1"&!!&

L=D>'> ICQ



32

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

!%*,1, >2a

W*+5"&&'>"#'()"*+T)(0 s5".#'8F+7%*+@01$)5'&+t+V#'["$

7"#+&$1 #9"$A"$#
50(&20-#$-#2 "6-#2 '%9$ ?-88
]%, 20-#$-#2 "6-#2 ,D0%%*0/88&?-886

H"J"$#
C->-#2 "6-#2 9&:7%%$C->%0 $%=-.%

6=. <9"$1"$#
R@L/%O3\/($/<=<&9
N`&6"..%66-=%&70-#,6
F09#61%0&."0=%6

7"#+&$1 ,?=9=,1&9"C=1"($
! ;-2?%#,&6-H%&W209#"8/?%,0(Y
! B/?7/6-,-/#&W70/>-?9,% 9#98(6-6Y
! :4C&-?92-#2
R$I ,?=9=,1&9"C=1"($
! F9.E
! GD%/8/2-.98 70/7%0,-%6 W,D->/,0/7(L&=-6./6-,(Y
! B/8/0-?%,0-. 70/7%0,-%6 W/7,-.98 $%#6-,(L&./8/0Y
! 3-2D,196,#%66 Wc%#/,%6,Y
R$A')19"=! 1&)1)
V&"$I"$# 1&)1)

EF#F$7
?<:>!<G>B=
N0E6E+(014)4 KGHGG:GHG_O
bVNG+KAE+U&'2"q+AEU"21#O
)*+5"&&E+T)(0 pE+,1+U'#,"**u501

Z-#R403&C G#":>7/)-#0 #( PQQ[ 6-#6/&%. R@$#7#"%. -03&
(#" 9"%&& 9"-0)-02

L89N=6:&)8D%>P'D59'(%586>('& W=:>9)5"98N)W='(%Y,,k%I)8(8=95@'(%H8=9%6:%H9'(('%)NH9)N@'

34#56+#$
1+"!/+2

E4/1)84
=13;42*.
F''1*1G4.

FOG

F]G

-&!&,1"($ (0 ."(.=)&A <"#+&$1)
188]8=&%G89%H)EN'D&(%&"98=E"%6)&'9:&=9'%:D>%]D8RD%
")(&89)5:6%I)8I:('>%H)EN'D&(

P!=,I "$I)
KD]( G89N=6:&'> R)&" I)8I:('> H)EN'D&(%*Y0%:9'%6)E"&'9
&":D (&:D>:9>%*+0%I=&%>:9] 'D8=E" &8%I' 9':>:I6'

$ ;-8/,&,%6,6&/#&70/20%66

%(!(9&A "$I)
;0/?-6-#2 0%6"8,6 1/0&(%88/@ 9#$&?92%#,9&-#E6
X#8( 1%@&'-/'96%$ 7-2?%#,6&1/0&.(9#&-#E6

$ G\5&70/Z%., -#&790,#%06D-7&@-,D 9&6"778-%0

2&&A 0(9 )')1="$=."!"15
4(,*"3%.2 ,(#$+*(8-F9"7(B ,%2-(.#7/%./+007(#/%.:7

! ?'O'9:6 I)8I:('> 8GG('&%O'")56'( :9'%:69':>C =('>
! e'9C%G'R%9'(':95" 8D%I)8I:('> H)EN'D&(%)D%)D](

8"$A"$# )'"1=.!& <"#+&$1) 0(9 "$I 0(9+'!=1"($
! ;8NH:&)I)6)&C%R)&"%8)6.I:('>%O'")56'(%:D>%G8=D&:)D%

(86=&)8D
! ;8689%(&9'DE&"
! 18R%zV%I'&R''D &"'%D'R%)D]( :D>%&"'%(&:D>:9>%

8D'(
! ?&:I)6)&C%8G%H98H'9&)'(%*6)E"&^%Hi0
8(9+'!=1"$# "$I) >"1? )'"1=.!& <9(<&91"&)
! ["'868E)5:6%H98H'9&)'(
! Z:5]
! !'9N:D'D5'%H98H'9&)'(
N$A (0 !"0& F9&,5,!=."!"15K ."(A&#9=A=1"($G

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

49,?"1&,1'9&A <=<&9 )19',1'9&)
% $'O'68HH D'R%H:H'9 I:('> (:D>R)5"%H:DD'6 *G86>'>

589' )NH98O)DE N'5":D)5:6 H'9G89N:D5'(0
% KD>=(&9):6 H98>=5&)8D%O):%('6G%G86>)DE &'5"D868E)'(

-&!0 0(!A"$# +&,?=$")+ ')"$# = ,&!!'!()&
?5A9(#&!

% pD>'9(&:D>%D8D%D'R&8D):D G6=)>%)NH9'ED:&)8D%)D%
G)I98=(%N'>):%*+0%%

% ;":9:5&'9)`'%(&9'((%:D>%(&9:)D%>=9)DE%>9C)DE%*\0
% L)D>%]'C%H"C()5:6%H:9:N'&'9(%&8%H9'>)5&%:DE6'%:D>%

685:6%5=9O:&=9'%8G%G86>

H=,9(3),=!& &J<&9"+&$1=1"($) : "$0!'&$,& (0 #&!
,($,&$19=1"($
% YS,%EXNh%I6':5"'>%(8G&%R88>%H:H'9
% $)(H'D('9%>'6)O'9(%,#j%NN{%8G%E'6%R)&"%Y#\/NN%D8``6'
% p()DE%|a%Q%YT}k%58D5'D&9:&'>%;d;%E'6(
% 4':(=9)DE%:DE6'%:D>%5=9O:&=9'%8G%(:NH6'(

% Z"'%N'5":D)(N )( D8&%9'6):I6'%R"'D E'6(%R)&" :%
58D5'D&9:&)8D%=D>'9 Tk%)( =('>

% i)E"%9'(=6& O:9):I)6)&C =D>'9 &"'%(:N' 'BH'9)N'D&:6
58D>)&)8D(

% VBH6:)D)DE O:9):I)6)&C 9'W=)9'( 685:6%5:9:5&'9)(:&)8D(
8G%H:H'9 :D>%E'6%6)D'%"'&'98E'D')&)'(

H=,9(3),=!& &J<&9"+&$1=1"($)
p()DE 6:I H:H'9 :D>%:=&8N:&)5 E'6%>)(H'D('9

% $)GG'9'D& H:H'9(XE'6(XH9)D&)DE%H:9:N'&'9(
% 4':(=9)DE :DE6'%:D>%5=9O:&=9' 8G%G86>

" H(A&! )5)1&+ =<<9(=,?

% =I7#(-/(&"-,*(
% ?'H:9:&' )NH9'ED:&)8D :D>%>9C)DE%H":('(
% ;":9:5&'9)(' ('H:9:&'6C E'6%:D>%H:H'9 I'":O)89
% '(#($-%.( 7,(3%0%3 ,1I7%3"* *"M

" H&)(3),=!& (.)&9E=1"($
% p()DE%_.9:C%&8N8E9:H"C
% fI('9O'%)NH9'ED:&)8D%H":('%:D>%5":9:5&'9)`'%

)NH9'ED:&'>%:9':
% 4':(=9'%(&9:)D%G)'6>%>=9)DE%>9C)DE%

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

#

*Y0%iC>98E'6%H9)D&)DE

*+0%!:H'9%)NH9'ED:&)8D

*\0%$9C)DE%:D>%G86>)DE%

ZHH+$)5#"*4

DF"0"&5 HAI>:HC
!"#$#%&"'()( *+,++.+,+S0
12!+%*U#e)E=)@0
\?[*L#$=G8=97%J#d:)668D7%
1#f9E':(0

!";26%/%#-+"# 8#0 */868*$%6+I8$+"# "= $/% +;26%C#8$+"# 8#0 06?+#C "=
(+"E(8-%0 /?06"C%: ="6 -%:=E=":0+#C "= 86*/+$%*$46%0 282%6 -$64*$46%-

;8NH9@"'D()8D%'&%5:9:5&@9)(:&)8D%>'%6P)NH9@ED:&)8D%'&%>=%(@5":E'%>P=D%"C>98E'6%I)8(8=95@%H8=9%
6P:=&8H6):E' >'%(&9=5&=9'(%H:H)'9%:95")&'5&=9@(

1+"!/+2



33

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

49,?"1&,1'9&A <=<&9 )19',1'9&)
% $'O'68HH D'R%H:H'9 I:('> (:D>R)5"%H:DD'6 *G86>'>

589' )NH98O)DE N'5":D)5:6 H'9G89N:D5'(0
% KD>=(&9):6 H98>=5&)8D%O):%('6G%G86>)DE &'5"D868E)'(

-&!0 0(!A"$# +&,?=$")+ ')"$# = ,&!!'!()&
?5A9(#&!

% pD>'9(&:D>%D8D%D'R&8D):D G6=)>%)NH9'ED:&)8D%)D%
G)I98=(%N'>):%*+0%%

% ;":9:5&'9)`'%(&9'((%:D>%(&9:)D%>=9)DE%>9C)DE%*\0
% L)D>%]'C%H"C()5:6%H:9:N'&'9(%&8%H9'>)5&%:DE6'%:D>%

685:6%5=9O:&=9'%8G%G86>

H=,9(3),=!& &J<&9"+&$1=1"($) : "$0!'&$,& (0 #&!
,($,&$19=1"($
% YS,%EXNh%I6':5"'>%(8G&%R88>%H:H'9
% $)(H'D('9%>'6)O'9(%,#j%NN{%8G%E'6%R)&"%Y#\/NN%D8``6'
% p()DE%|a%Q%YT}k%58D5'D&9:&'>%;d;%E'6(
% 4':(=9)DE%:DE6'%:D>%5=9O:&=9'%8G%(:NH6'(

% Z"'%N'5":D)(N )( D8&%9'6):I6'%R"'D E'6(%R)&" :%
58D5'D&9:&)8D%=D>'9 Tk%)( =('>

% i)E"%9'(=6& O:9):I)6)&C =D>'9 &"'%(:N' 'BH'9)N'D&:6
58D>)&)8D(

% VBH6:)D)DE O:9):I)6)&C 9'W=)9'( 685:6%5:9:5&'9)(:&)8D(
8G%H:H'9 :D>%E'6%6)D'%"'&'98E'D')&)'(

H=,9(3),=!& &J<&9"+&$1=1"($)
p()DE 6:I H:H'9 :D>%:=&8N:&)5 E'6%>)(H'D('9

% $)GG'9'D& H:H'9(XE'6(XH9)D&)DE%H:9:N'&'9(
% 4':(=9)DE :DE6'%:D>%5=9O:&=9' 8G%G86>

" H(A&! )5)1&+ =<<9(=,?

% =I7#(-/(&"-,*(
% ?'H:9:&' )NH9'ED:&)8D :D>%>9C)DE%H":('(
% ;":9:5&'9)(' ('H:9:&'6C E'6%:D>%H:H'9 I'":O)89
% '(#($-%.( 7,(3%0%3 ,1I7%3"* *"M

" H&)(3),=!& (.)&9E=1"($
% p()DE%_.9:C%&8N8E9:H"C
% fI('9O'%)NH9'ED:&)8D%H":('%:D>%5":9:5&'9)`'%

)NH9'ED:&'>%:9':
% 4':(=9'%(&9:)D%G)'6>%>=9)DE%>9C)DE%

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

#

*Y0%iC>98E'6%H9)D&)DE

*+0%!:H'9%)NH9'ED:&)8D

*\0%$9C)DE%:D>%G86>)DE%

ZHH+$)5#"*4

DF"0"&5 HAI>:HC
!"#$#%&"'()( *+,++.+,+S0
12!+%*U#e)E=)@0
\?[*L#$=G8=97%J#d:)668D7%
1#f9E':(0

!";26%/%#-+"# 8#0 */868*$%6+I8$+"# "= $/% +;26%C#8$+"# 8#0 06?+#C "=
(+"E(8-%0 /?06"C%: ="6 -%:=E=":0+#C "= 86*/+$%*$46%0 282%6 -$64*$46%-

;8NH9@"'D()8D%'&%5:9:5&@9)(:&)8D%>'%6P)NH9@ED:&)8D%'&%>=%(@5":E'%>P=D%"C>98E'6%I)8(8=95@%H8=9%
6P:=&8H6):E' >'%(&9=5&=9'(%H:H)'9%:95")&'5&=9@(

1+"!/+2



34

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

E1"$"3#($%R"#%+. -(#1+B7

!/8+6% !%::4:"-% \8::%?

\./+$2".%7"#%+./M+$:%.2 #+G
% pHE9:>'%5'66=68()5%N:&'9):6(#
% !98H8('%D'R%)DD8O:&)O'%:D>%")E"%H'9G89N:D5'%

(86=&)8D(#

! JD&)N)598I):6 :D> :D&)8B)>:&)8D H98&'5&)8D#
! 48)(&=9' H98&'5&)8D#
! 3:99)'9 (")G&

#

56"*%--+#C

T$(,"$"#%+. +0 "3#%)( *"I($7

>1%(=/ .#8/$

! VB&'D>%("'6G%6)G'%H98>=5&P(#%
! VD(=9'%I:99)'9%H98H'9&)'(%>=9)DE%(&89:E'#%

%9&=1& = +'!1"!=5&9 )19',1'9& 0(9 =,1"E&
<=,I=#"$#K&

!%::4:"-% (8-%0 +#$%6;%0+8$% :8?%6-

@+$$34#%/* 2+#$*
1+)%#()()4 C9,

@/..3.+,/ A+#" 1+)%#()()4
#*,+$2/)%, 1+"7+3)*,

!(D/ 7$/,, ("7$/4)#%(+) !7$#8

E+.#$+**(B $(*("7( +0 (77(.#%"* +%*7

4(*"#%)( 18-%B%#I 3+.#$+* %.7%B( ,"3:"2%.2
"#-+7,1($(

84&9,/#$ *394#2,&4%
S*,$# :*24# ,#*%9+&99&4% #*,$

84&9,/#$ 5/==$# "*2*"&,<

]^ *%*)<9&9
!C87

8&"#45&4)4'< ,$9,
!,#*B5$##< 2#$9$#:*,&4%

E/-'+/2 C"'(4$ 2&;$+ =12'(2&;$+ FD =12'(2&;$+ D

E/-'+/2 C"'(4$
2&;$+

=12'(2&;$+
FD

=12'(2&;$+
D

BM&!32%(.(,&#&6#@#'#+&

?'0.Y@%00Q(20%)%0/.'#+&

,(7Q
,5!+,5 I+8.!.
N0E6E+(014)4 KGHGG:GHG_O
bVNG+KpE+U#'4q+WE+614&".14F+
pE+C).%)1O

L%?%7#9:%0) #( :>7)-7/B%" 6-#@6/&%. :/)%"-/7& (#"
*-2* ?/7>%@/..%. /$)-?% $%77>7#&% 9/$3/2-02 &#7>)-#0

.8$1+"

L=D>'> ICQ



35

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

KD%5866:I89:&)8D%R)&" J6H[8I8&)5

E",%**"$%#I ,"#1
! ;'66=68('%58NH8()&'%R)&"%:%58NH:9:I6'%R:&'9%=H&:]'%

&":D%D)&985'66=68('
! KD59':('%8G%&"'%:55'(()I6'%H898()&C%R)&"%'&":D86%

(86O'D&%'B5":DE'

!?E (.3",78*"#%+.
! $'59':('%8G%&"'%H'9N':I)6)&C%R)&"%&"'%)D59':('%8G%&"'%

4L;%I:()(%R')E"&

! KD59':('%8G%&"'%R:&'9%58D&:5&%:DE6'%R)&"%&"'%)D59':('%
8G%&"'%:N8=D&%8G%JF$

T$%.#%.2 ,$+3(77(7
`/"&%7/$+9+#/
! 4=6&)H6'%H9)D&)DE%&886( Q

. $)(H'D('9%H9)D&)DE

. ?H9:C%>'H8()&)8D

. U'&&)DE
! \$%(=I(&9:&'(
! e:9)8=( (":H' 8G%>'()ED

E(**8*+7( hF,"$#%3*( "[8(+87 %.:7G
H898=(%5'66=68('%I:('>%N:&'9):6(%R)&"%")E"%5:H)66:9C%
(=5&)8D%5:D%I'%'6:I89:&'>%=()DE%5'66=68('.D:D8G)I'9(%
*;dL0^%.~H:9&)56'( :D>%?)f+%:(%)D'9&%G)66'9%8I&:)D>'> IC%
N8=6>)DE

!?E 7,$"I (.3",78*"#%+.
VD5:H(=6:&)8D%8G%&"'%H:&" IC%(H9:C%8G%4L;%&8%N:D:E'%
&"'%:)9%H'9N':I)6)&C#%48>)G)5:&)8D%8G%&"'%"C>98H")6)5)&C
&8%"C>98H"8I)5)&C 8G%&"'%5'66=68('%IC%:>>)&)8D%8G%JF$%
'N=6()8D

\3#8"* .83*(%3 "3%B "-,*%0%3"#%+. #(7#7 ]W\\Z7^ G
% !'9G89N'> )D%5'D&9:6)('> 6:I89:&89)'(
% ['W=)9'( 'W=)HN'D& :D>%&9:)D'> H'9(8DD'6
! 38&&6'D'5] G89%:%9:H)> >)(':(' >):ED8(&)5

T+%.# +0 3"$( #(7#%.2 ]TVE^ G
" 618)*1,+'4+'+(14(+31#8"#$1,+*1'#+"#+'(+(01+3'()1*(v4+3&'51+

"8+#14),1*51
" /'3),+#14%&(4+#1r%)#)*.+$)*)$'&+%41#+)*(1#d1*()"*
" N#",%5()"*+"8+3&'4()5+T'4(1

E"$(?"9 ,$+L(3# G
Z"'%8Ir'5&)O'%)(%&8%>'O'68H%:%,$%.#(B -%3$+0*8%B%3 ,",($F
9"7(B B()%3( *c!J$0%)D&'E9:&)DE%:66%=D)&%8H'9:&)8D(%
D'5'((:9C%G89%.83*(%3 "3%B "-,*%0%3"#%+. #(7#7 :D>%8G%&"'%
:((85):&'>%0"9$%3"#%+. ,$+3(77#

(86O'D&%'B5":DE'

!?E (.3",78*"#%+.

4L;%I:()(%R')E"&

! KD59':('%8G%&"'%R:&'9%58D&:5&%:DE6'%R)&"%&"'%)D59':('%
8G%&"'%:N8=D&%8G%JF$

B#8'* C=HA;;BD
!"#$#%&"'()( *+,++.+,+S0
12!+%*$#%3'D'O'D&)7%
J#%$'DD'=6)D0
!;;VK%*U.;#%39M(0

G/6"-$/)-#0 #( / (>77@9/9%" 9#-0) #( $/"% 97/)(#":
6B /..-)-?% :/0>(/$)>"-02

489'/09,-/#&$A"#&$-67/6-,-1&$%&$-92#/6,-.&?b$-.98&%#&797-%0&
790&70/.b$b&$%&19'0-.9,-/#&9$$-,-=%

34#56+#$



36

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-
W>K4''&*) 5"2*4>2*4*H=1&9"=!) ^ 79(,&))"$# 9('1&

X'*,$',1 $",1&+3'31# 4011(4a
# 7"8(T"", [#'8(+>&1'501, 3%&3
# /'3),+^w(01* 8"#$1#+
# U'4)4+T1).0(a+]H:IGH.;$M

Ar%1"%4 4%431*4)"*+
T)(0 ZH+T(l+"8+&"T $"&15%&'# T1).0( 5"#*+4('#50
75#11*+3#)*()*.

H($"1(9"$# 1?& A95"$#U&+.())"$#

F21"#*&1#6 $2'$.

F&1-4'$-01$0-2 4K'2-B#$&4*' .
V?V4

Q&A',"$# 1?& >&"#?1 (0 <=<&93.=)&A <=,I=#"$#
N'31#+3#",%5()"*+,1$'*,4 4%>4('*()'& #144"%#514a+

# I_:G_+$B;("*+"8+T'(1#F+
# GE`+PQ0;("*+"8+1*1#.2F+
# G:J+("*;("*+"8+T"",

RA&=: =9,?"1&,1'9"$# <=<&9) =$A ,=9A.(=9A)
9$>"44)*. 3'31# 4011(4
("+)*5#1'41 (01)# >1*,)*. 4()88*144
b"T+5"4( >)",1.#','>&1 #"%(1a

# N#)*()*.+3'((1#*4+
T)(0 4('#50 4%431*4)"*4

# 7011( 1$>"44)*.
)*,%51, ,%#)*.
4%431*4)"*+,#2)*.

L?&)") (.Y&,1"E&)
n3()$)e'()"* "8+(01+3#)*()*.+3#"5144
P%&()45'&1 '*'&24)4 "8+a

# 6#2)*.F+40#)*['.1F+>%5[&)*. 301*"$1*'
# W*,%51, $14" '*,+$)5#"4(#%5(%#14
# W*,%51, 02.#":$150'*)5'& 3#"31#()14 U1*,)*.+4()88*144+

$1'4%#1$1*(+>'41,+"*+
)$'.1+'*'&24)4

6).)('&+W$'.1+4(1#1":
5"##1&'()"*+r%'*()8)14+
(01+"%(+"8+3&'*1+
,)43&'51$1*(+)*,%51,+
>2+(01+4(#')*4+,%1+("+
(01+40#)*[)*.+"8+4('#50+

N#)*(1,+&)*1

B*3#)*(1,

;4%=$#$%"$9> X;<=6C4$%$-,&$(.&$/010@3&$H$# QBO`Q$
aC,-<C(,6*C(.$B*.>+())R(<65-$%*CK-<-C)-4$Z<(b

E".#%*()($/7#$%, +0/,",($

P1'4%#1$1*(+"8+$14" [)*1$'()5+
8)1&,4+,%#)*.+,#2)*.+'*,+
40#)*['.1+"8+(01+4('#50E

F& $ $ K

7#$%, ,",($

V8# +0 ,*".( B%7,*"3(-(.# ]--^

!)>1#4
7('#50+&'21#+K!]Hx$O
N#)*(1,+4('#50+3#141*(4+."",+',014)"*F+0"$".1*1"%4+
(0)5[*144+'*,+$'*2+5#'5[4+,%1+("+)(4+>#)((&1*144

!(". 78$0"3( 7#$"%.

7(#%5(%#1,+4%#8'51+40"T4+
'&()(%,1+d'#)'()"*+'>"%(+
I$$E+N'31#+)4+IIHx$+(0)5[

!"#$%&' )*+,-.
!"$%&"'()( *+,+\.+,+a0
12!+%*d#%['O'9>C.39=:(^%
U#%e)E=)@0
\?[%1:I *1#%f9E@:(0

5"$*-)%$)>"-02 9/9%"& /0. 6#/".& K-)* 6-#@6/&%. 2"-. 9"-0)-02C
/ 7#K@$#&) /99"#/$* )# 7-2*)K%-2*) 9/$3/2-02

;97-%06&%,&.90,/#6&90.D-,%.,"0b6&790&-?70%66-/#&$%&0%#1/0,6&'-/&6/"0.b6&)&
$b=%8/77%?%#,&$A"#%&9770/.D%&a&'96&./l,&7/"0&988b2%0&8%6&%?'98892%6K

.8$1+"
34#56+#$

L=D>'> ICQ





Young Researchers’ 
research projects 

description

Post-doctorates and 
Research Engineers



39

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

V9L(3#%)(G )D59':('%&"'%I'D>)DE%(&)GGD'((%R)&"%
9)II'>%(&9=5&=9'(%8G%;dL(%R)&"%:%I)8N)N'&)5%
:HH98:5"

-,9&&$ <9"$1"$# P&$A"$# )1"00$&))

>"?"J
'0'=) =,55'3)
['(':95" 'DE)D''9 *+,+\.+,+S0
12!+%*U#39:(^%U#e)E=)@0

1-2*)K%-2*) !/9%" L%&-20 )*"#>2* D%77>7#&% :/)%"-/7 UD<V
I)-((%0%" !"-0)-02 K-)* 6-#:-:%)-&:

;8D5'H&)8D%>'%H:H)'9%:66@E@%H:9%)NH9'(()8D%>'%9:)>)(('=9(%'D%;4%O):%6'%I)8N)N@&)(N'

.8$1+"
34#56+#$

V9L(3#%)(G )D59':('%&"'%I'D>)DE%(&)GGD'((%R)&"%
9)II'>%(&9=5&=9'(%8G%;dL(%R)&"%:%I)8N)N'&)5%
:HH98:5"

/)>>1,+4(#%5(%#14+8"#+)$3#"d)*.+(01+4()88*144+("+T1).0(+#'()"

K%n%48N'D&%8G%)D'9&):

V%n%�8=DEP(%N8>=6=(

CO9J C'##3#"2'
O%-"?/A0/#2
N/&= P"3-& 1"63#32 Q3> $" R*S4%T

! P&$A"$#/)1"00$&))
+.H8)D&%I'D>)DE
N':(=9'N'D&

! V&0(9+=1"($/=$A/A95"$#/
)?9"$I=#&

! ;4%G89N=6:&)8D
! ["'868EC N':(=9'N'D&

H&,?=$",=! ,?=9=,1&9"C=1"($

-1"00&$&9 A&)"#$

$)E)&:6%KN:E'%5899'6:&)8D *$K;0

!
!;$
!;&
!;(
!;-
#

#;$
#;&

89<=> ?=@ABC*# ?=@ABC*$ ?=@ABC*%

<1
5=

45
6%
2'
4>>
51

22
%?@

A
B@

C

D3 DE

R+=#& )1&9&(,(99&!=1"($

(cIH4 (cIGH4

@o!+&)*1

D*4$+,(
)-*$+H&,'

!9)D&)DE%! $'G89N:&)8D ! KD59':(' 8G%&"'%
N8N'D&%8G%)D'9&): ! KD59':(' 8G%&"'%I'D>)DE
(&)GGD'((

KD59':(' 8G%&"'%N8N'D&%
8G%)D'9&):
! KD59':(' 8G%&"'%
I'D>)DE (&)GGD'((

V9L(3#%)(G )D59':(' &"'%I'D>)DE (&)GGD'(( R)&"
9)II'> (&9=5&=9'(%8G%;dL( R)&" :%I)8N)N'&)5
:HH98:5"



40

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

C%06A"%062 J

: Q),1&2+%41,+8"#+3'5['.)*.
: Y]G+[( )*+!#'*51+'*,+`]_\+[( )*+9%#"31+)*+GHGI
: U)"4"%#51,
: U)",1.#','>&1
: I_+("+G_+$B "8+T'(1#+31#+("*+"8+3'31#
: X1'd)1#+(0'*+3&'4()5

C=%##'-&' J B'635$/"- "? 6'-2/$7 ?"0 'U3/.%#'-$
1'5=%-/5%# >0">'0$/'2
! /1,%51,+5"*4%$3()"*+"8+#'T+$'(1#)'&+
! /1,%51,+T1).0(+
! /1,%51,+5"4(4

V#$0%2"-/5 5"1>0'22/"- J
: A&#1',2+[*"T*+'*,+%41,+("+41'&+$'(1#)'&4+(".1(01#
: b"T+1*1#.2+5"*4%$3()"*
: X1'(+.1*1#'()"*+,%1+("+(01+5"$>)*'()"*+"8+d)>#'()"*+

'*,+3#144%#1
: @"%&,+(%#*+'+8)>#"%4+4(#%5(%#1+)*("+'+5"$3"4)(1+"*1+

>2+$'[)*.+(01+&).*)*+'*,+01$)51&&%&"414+8&"T+'#"%*,+
(01+8)>#14

@'-2/?/5%$/"- "? $=' ?/A0"32 -'$F"0G J
: 7(#%5(%#'&+'*,+$150'*)5'&+50'#'5(1#)4'()"*+"8+(01+

>%&[+$'(1#)'&
B'/-?"05'1'-$ "? 5%06A"%062 %-6 ?"#6/-& A"WA"%062 J
: b"5'&+#1)*8"#51$1*(+"8+(01+8)>#1+*1(T"#[+>2+3#)*()*.+

,1*4)8)1,+3'((1#*4
: 7(#%5(%#'&+'*,+$150'*)5'&+50'#'5(1#)4'()"*+"8+

#1)*8"#51,+5'#("*4+'*,+>"-14

V#$0%2"-/5 5"1>0'22/"- /-635'2 J

: ++++4(#144+'(+>#1'[+'*,+(1*4)&1+$",%&%4

: +++++>1*,)*.+4()88*144

: o"+4).*)8)5'*(+50'*.14+)*+(1*4)&1+)*,1-+"#+4(#1*.(0+'(+
>#1'[

! 7%551448%&&+,1*4)8)5'()"*

! o"+50'*.1+"8+4(#%5(%#1

0E" 8'.'!
['(':95" VDE)D''9 *+,+-.+,+S0
12!+%*<#%;":96)'90
;Z!%*4#%;:98D0

O%-0(#"$%:%0) #( $/".6#/".& /0. (#7.-02 6#,6#/".& 6B
>7)"/&#0-$ $#:9"%&&-#0

['DG895'N'D&%>'%5:9&8D(%H6:&(%'&%>'%I8)&'(%H6):D&'(%H:9%58NH9'(()8D%=6&9:(8D89'

.8$1+"

7(#%5(%#'&+'*,+$150'*)5'&+50'#'5(1#)4'()"*+"8+7(#%5(%#'&+'*,+$150'*)5'&+50'#'5(1#)4'()"*+"8+7(#%5(%#'&+'*,+$150'*)5'&+50'#'5(1#)4'()"*+"8+

/-635'2 J

4(#144+'(+>#1'[+'*,+(1*4)&1+$",%&%4

o"+4).*)8)5'*(+50'*.14+)*+(1*4)&1+)*,1-+"#+4(#1*.(0+'(+

@'-2/?/'6 >%$$'0-2 60%F- 32/-&
3#$0%2"3-62 J

: @'* >1 %41, (" ,1d)'(1 (01
4(#144 )*4),1 ' $'(1#)'& %*,1#
(#'5()"* "# 5"$3#144)"*

: @'* #1)*8"#51 "# T1'[1*
5'#,>"'#,4F ,131*,)*. "* (01
3'((1#*

>2+$'[)*.+(01+&).*)*+'*,+01$)51&&%&"414+8&"T+'#"%*,+
7%551448%&&+,1*4)8)5'()"*

o"+50'*.1+"8+4(#%5(%#1

"8+T'(1#+31#+("*+"8+3'31#

DAI'5$/.' J

/1)*8"#51+5'#,>"'#,4+>2+&"5'&&2+50'*.)*.+
(01)#+4(#%5(%#1+8#"$+8)>#1+("+5"$3"4)(1+
%4)*.+%&(#'4"*)5+5"$3#144)"*E

L=D>'> ICQ

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-
%(!(9 <"#+&$1): 6%R +(A&!"$# =$A "+<=,1
=))&))+&$1 ,(+<=9")($ (0 %H_ <"#+&$1)

1&*#<)&3$
C_.;Z.Q?

L&,H4) #/5&%$
CP.;Z.`a

CH,*)4"<*%&%
$ CO.;Z.Q`

%($1&J1
% 1)N)&'> 9'5'D& :O:)6:I6' 1;J >:&: &8 E=)>'

)D>=(&9):6( )D &"')9 '58.>'()ED :HH98:5"
% VDO)98DN'D&:6 )NH:5&( 8G D'R6C.=('> I)8.I:('>

O'")56'( :9' 6)&&6' (&=>)'>
% 3)8.I:('> H)EN'D&( :9' I')DE (&=>)'> :( (=I(&)&=&'(

G89 58DO'D&)8D:6 H'&986'=N.I:('> 58689:D&(

B.Y&,1"E&)
% 1;J N8>'6)DE 8G I8&" 58DO'D&)8D:6 :D> Y,,k I)8.

I:('> )D]( G89N=6:&)8D( )D &"' V=98H':D 58D&'B&

% ;:65=6:&)8D 8G &"' 'DO)98DN'D&:6 R')E"& 8G H)EN'D&
)D 5=99'D& )D>=(&9):6 8GG('& )D] G89N=6:&)8D(

% KNH:5& &9:D(G'9 :(('((N'D& &"98=E" 58NH:9:&)O'
1;J

% K>'D&)G)5:&)8D 8G H8(()I6' G=&=9' )NH98O'N'D&(

-5)1&+ A&0"$"1"($

H@>&A$#"/'+$<&NO!9&FP&QPPR
V=1= ,(!!&,1"($
79"+=95/A=1=
% KD>=(&9):6%H:9&D'9(

-&,($A=95/A=1=
% V58)DO'D&
% 1)&'9:&=9'%9'O)'R

%($Y'$,1"($ >"1? !=. >(9I =$A ,?(",& (0 8D
% 3)8.I:('> H)EN'D&(Q &'5"D)5:6 9'6'O:D5' 8G

:(('(('> (86=&)8D( :9' O:6)>:&'> )D 6:I
'DO)98DN'D&

% L=D5&)8D:6 pD)& *Lp0 )( 6)D]'> R)&" &"' 8H&)5:6
H'9G89N:D5'( *58D&9:(&^ 58689^ )#:#0 8G &"'
G89N=6:&'> )D](#

2&&A 0(9 +'!1" ,9"1&9"= =<<9(=,?
1;J%N'&"8>Q%VDO)98DN'D&:6%L88&H9)D&%e\#Y

B6V?-C, `6. P-+6C N556,6]-+

fGG('&%)D]

6%+F9"7(B ,%2-(.#7 =I.#1(#%3 ,%2-(.#7

D#+,@.)%1(($+*+0(
2#34%&')

?Q&'6%'#$($+*+0(
2#34%&')

621)*.+3&'*(4+
5%&()d'()"*

6214+1-(#'5()"*

@"&"#+8)-'()"*

B34(#1'$+4%33&2

72*(014)4+3#"514414 9$
)4
4)
"*

4

/1
4"
%#
51
4

S32(#
%()1%+$3" O)*(4+A/$#

%()1%+$(#

O,#%(,&
%()1%+$(#

S/,/*#&
.3%/+.#

T/)(,%#&
%()1%+$(#

@.)%1(($+*+0(

R;&(< /+
*.,/5--+1?+
['(':95"%'DE)D''9%*+,+\.+,+S0
12!+%*J#%3f�V[0

Z4+@R@48HIC 1-(% DB$7% 5&&%&&:%0) U1D5V #( PQQ[ 6-#@6/&%.
-03& (#" 0%K&9/9%" #((&%) 9"-0)-02

JD:6C('%>'%5C56'%>'%O)'%>P'D59'(%Y,,k%I)8.(8=95@'( H8=9%6P)NH9'(()8D%8GG('&%>'%6:%H9'(('

1+"!/+2
34#56+#$

L=D>'> ICQ

KD%5866:I89:&)8D%R)&" x58E9:G^%%?=D;"'N)5:6^%29:]8N%%%



41

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-
%(!(9 <"#+&$1): 6%R +(A&!"$# =$A "+<=,1
=))&))+&$1 ,(+<=9")($ (0 %H_ <"#+&$1)

1&*#<)&3$
C_.;Z.Q?

L&,H4) #/5&%$
CP.;Z.`a

CH,*)4"<*%&%
$ CO.;Z.Q`

%($1&J1
% 1)N)&'> 9'5'D& :O:)6:I6' 1;J >:&: &8 E=)>'

)D>=(&9):6( )D &"')9 '58.>'()ED :HH98:5"
% VDO)98DN'D&:6 )NH:5&( 8G D'R6C.=('> I)8.I:('>

O'")56'( :9' 6)&&6' (&=>)'>
% 3)8.I:('> H)EN'D&( :9' I')DE (&=>)'> :( (=I(&)&=&'(

G89 58DO'D&)8D:6 H'&986'=N.I:('> 58689:D&(

B.Y&,1"E&)
% 1;J N8>'6)DE 8G I8&" 58DO'D&)8D:6 :D> Y,,k I)8.

I:('> )D]( G89N=6:&)8D( )D &"' V=98H':D 58D&'B&

% ;:65=6:&)8D 8G &"' 'DO)98DN'D&:6 R')E"& 8G H)EN'D&
)D 5=99'D& )D>=(&9):6 8GG('& )D] G89N=6:&)8D(

% KNH:5& &9:D(G'9 :(('((N'D& &"98=E" 58NH:9:&)O'
1;J

% K>'D&)G)5:&)8D 8G H8(()I6' G=&=9' )NH98O'N'D&(

-5)1&+ A&0"$"1"($

H@>&A$#"/'+$<&NO!9&FP&QPPR
V=1= ,(!!&,1"($
79"+=95/A=1=
% KD>=(&9):6%H:9&D'9(

-&,($A=95/A=1=
% V58)DO'D&
% 1)&'9:&=9'%9'O)'R

%($Y'$,1"($ >"1? !=. >(9I =$A ,?(",& (0 8D
% 3)8.I:('> H)EN'D&(Q &'5"D)5:6 9'6'O:D5' 8G

:(('(('> (86=&)8D( :9' O:6)>:&'> )D 6:I
'DO)98DN'D&

% L=D5&)8D:6 pD)& *Lp0 )( 6)D]'> R)&" &"' 8H&)5:6
H'9G89N:D5'( *58D&9:(&^ 58689^ )#:#0 8G &"'
G89N=6:&'> )D](#

2&&A 0(9 +'!1" ,9"1&9"= =<<9(=,?
1;J%N'&"8>Q%VDO)98DN'D&:6%L88&H9)D&%e\#Y

B6V?-C, `6. P-+6C N556,6]-+

fGG('&%)D]

6%+F9"7(B ,%2-(.#7 =I.#1(#%3 ,%2-(.#7

D#+,@.)%1(($+*+0(
2#34%&')

?Q&'6%'#$($+*+0(
2#34%&')

621)*.+3&'*(4+
5%&()d'()"*

6214+1-(#'5()"*

@"&"#+8)-'()"*

B34(#1'$+4%33&2

72*(014)4+3#"514414 9$
)4
4)
"*

4

/1
4"
%#
51
4

S32(#
%()1%+$3" O)*(4+A/$#

%()1%+$(#

O,#%(,&
%()1%+$(#

S/,/*#&
.3%/+.#

T/)(,%#&
%()1%+$(#

@.)%1(($+*+0(

R;&(< /+
*.,/5--+1?+
['(':95"%'DE)D''9%*+,+\.+,+S0
12!+%*J#%3f�V[0

Z4+@R@48HIC 1-(% DB$7% 5&&%&&:%0) U1D5V #( PQQ[ 6-#@6/&%.
-03& (#" 0%K&9/9%" #((&%) 9"-0)-02

JD:6C('%>'%5C56'%>'%O)'%>P'D59'(%Y,,k%I)8.(8=95@'( H8=9%6P)NH9'(()8D%8GG('&%>'%6:%H9'(('

1+"!/+2
34#56+#$

L=D>'> ICQ

KD%5866:I89:&)8D%R)&" x58E9:G^%%?=D;"'N)5:6^%29:]8N%%%



42

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

U"M7 9"..%.2 ,(#$+*(8- 9"7(B ,*"7#%37G

%%%%%. ?p!%*?)DE6'%p('%!6:(&)50%6'E)(6:&)8D |+,YT^%Vp}
%%%%%.%%%%%%%%%%%*JD&).2:(H)66:E'%H8=9%=D'%V58D8N)'%
;)95=6:)9'0%%6:R |+,Yj^%L9:D5'}

%%%%%. !!u[%*!:5]:E)DE%:D>%!:5]:E)DE%u:(&'%
['E=6:&)8D0%|+,++^%Vp}

\*#($."#%)( -"#($%"*G E(**8*+7(
. 3)8.I:('> :D>%I)8>'E9:>:I6'
. L)9(&%)D%&"'%9:D])DE 8G%H86CN'9( H98>=5'> IC%
D:&=9'
. u'66 '(&:I6)("'> H98>=5&)8D%:D>%9'5C56)DE

E1"%$( E(**8*+7( K"**(I

. $'>)5:&'> &8%&"'%>'O'68HN'D& 8G%'DO)98DN'D&:66C
G9)'D>6C H:5]:E)DE

. ;8DD'5&)DE 9'(':95"^%'>=5&)8D :D>%)D>=(&9C
:598(( &"'%5'66=68('%H:5]:E)DE%O:6='%5":)D

]0*1$&4*#6&@#$&4*

8-412''&*) ^ /"#5&*)

/2#6&*) #*C 14*B2-$&*)

="2'2 5-4$4$?52' -256#12.

`CJ%(*,60

CN%S%CNM%S%,54+-#-4+
($##-0%.,#

CNSCNM%(4:$0

'-6I$# >+8/,3
?&=>C 'DE)D''9 *+,+-.+,+S0
12!+%*U#%39:(0

B%,%:"2;%#$ "= #%D *%::4:"-% /+C/E2%6="6;8#*% 6+C+0 28*K8C+#C
26"$"$?2%-

$@O'68HH'N'D&%>'%D8=O':=B%H98&8&CH'(%>P'NI:66:E'(%9)E)>'(%'&%H'9G89N:D&(%g%I:('%>'%5'66=68('

.8$1+"

S90&./9,-#2

F"'%&?9E-#2 V/,&70%66-#2

4>,0"6-/#

CN%S%CNM%S%,54+-#-4+

%($0"A&$1"&!

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

6N@R )&;9,%#,%$ ?-.0/18"-$-. /#&9&.D-7&
%>1/8-9,-/#&70/.%66 70/$".-#2 D-2D*I"98-,(
2097D%#% #9#/*6D%%,6

% J097D%#%&#9#/789,%8%,6 6"67%#6-/#
! FD-.E#%66 m_&#?
! 39,%098 6-H%&N_`*U_`&#?
! B/#.%#,09,-/#&N&,/&_&2P3

6@7] )&&%>7%0,-6%&-#&./?78%> 18"-$ 1/0?"89,-/#L&
#9#/?9,%0-98 $-67%06-/#&-#&8-I"-$6 \&7/8(?%06L&
'-/*'96%$ ?9,%0-986 W%K2KL&#9#/.%88"8/6%Y

% g%%$&,/&$%=%8/7&70/.%66%6&1/0&$-67%06-#2&
2097D%#%&-#&=90-/"6&9I"%/"6L&6/8=%#,&/0&
#9#/.%88"8/6% ?9,0-.%6

% C96,%0-#2&,D%&&J0(!"=1"($ <9(,&)) 9#$&
?/$-1-.9,-/#&/1&7-8/,&8-#%&,/&-#.0%96%&
70/$".,-/#&9#$&70/$".,-=-,(

% ;0/$".,-/#&/1&+(9& ,($,&$19=1&A )(!'1"($)
"6-#2&=90-/"6&.D%?-.98&/0&7D(6-.98&
,%.D#-I"%6&WU`&,/&_`&2P3Y

% F/&,D%&0(9+'!=1"($ (0 #9=<?&$&3&$9",?&A
,(+<!&J 0!'"A W9I"%/"6L&6/8=%#,*'96%$L&
$%7/6-,6L&47/>(Y&-#&8902%&I"9#,-,-%6&9#$&9,&
./?7%,-,-=%&70-.%6

S(9I"$# >"1? 1?& )1=913'<:

4<<!",=1"($):
! B/#$".,-=%&-#E6&1/0&70-#,%$

%8%.,0/#-.6&
! +$$-,-=%6&1/0&9#,-*./00/6-/#L
8"'0-.9#,&./9,-#26&/0&9#,-*9'096-/#&
6"019.%&,0%9,?%#,
% =!1&9$=1"E& 1( 1?& 784-

%?=9=,1&9"C=1"($)
Q<&<-6L&FJ+L&:4CL&+!CL&F4C

01RD :*)>)!
['(':95" VDE)D''9 *+,+S.+,+a0
12!+%*J#%$'DD'=6)D0
1V2K%*L#%JC'6:0

@9&&$ @9=<?&$&: V&E&!(<+&$1 =$A "$A')19"=!"C=1"($ (0 #9=<?&$& A")<&9)"($ <9(,&))&)
"$ E=9"(') +=19",&) =$A (<1"+"C=1"($ (0 "1) <9(A',1"($ .5 +",9(0!'"A", ,=E"1=1"($

6Dd1&"331$1*(+1(+)*,%4(#)'&)4'()"*+,1+3#"5D,D4+,1+,)431#4)"*+,%+.#'30u*1+,'*4+,)d1#414+$'(#)514+1(+
"3()$)4'()"*+,1+4'+3#",%5()"*+3'#+5'd)('()"*+$)5#":8&%),)r%1+

34#56+#$

@+"7./%/&A.+'&.++7&'(%:&,+./)+(*&=#.=/,&%+&#1:(/=/&1+,%L/AA/1%(=/&
U&/1+LA$(/)*.8&/6A+.(#%(+)&+A&4$#7:(%/&28&"(1$+A.3(*(1&1#=(%#%(+)&VFW

4$#7:(%/ 4$#7:/)/

"4+2#$99$3 *&#

+$+5#*%$

,*
%b

? ,*%b
Q

+&"#49<9,$+

L&W/&3 9/22)<

;4+2/,$#
2#4'#*++&%'

X(1$+,8,%/"

G "+

!7//*X(6/$@/)%$(A34/

YCX&,)#7,:+%,&+A&1/)%$(A34/*&4$#7:/)+A.3(* VEW

!19$+-&'&-' 9&+' !$*(%$-' 9&+'

%!&"'(")*+,"-./01232"3456708*9:*0;"3+"</9=>*:5"5;"=>9?5"8*@+*35"39;?"35?"89A0/9:0*/5?"?+/"=+154,"=>3:>5?*?,"B;*C5/?*:2"D/5;0A85"E8=5?,"FG!H("I"%F&"J(".0;0K9/5C9"9;3"L("EM589,"-E;:*10//0?*0;"9;3"8+A/*19:*;<"=/0=5/:*5?"07"9;"9@+50+?"</9=>5;5NA9?53";9;078+*34,"E==8(".>M?("E,"C08("!FO,";0("!,"=("!H,"P51("FGFF

L=D>'>%IC%X%KD%5866:I89:&)8D%R)&"Q



43

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

6N@R )&;9,%#,%$ ?-.0/18"-$-. /#&9&.D-7&
%>1/8-9,-/#&70/.%66 70/$".-#2 D-2D*I"98-,(
2097D%#% #9#/*6D%%,6

% J097D%#%&#9#/789,%8%,6 6"67%#6-/#
! FD-.E#%66 m_&#?
! 39,%098 6-H%&N_`*U_`&#?
! B/#.%#,09,-/#&N&,/&_&2P3

6@7] )&&%>7%0,-6%&-#&./?78%> 18"-$ 1/0?"89,-/#L&
#9#/?9,%0-98 $-67%06-/#&-#&8-I"-$6 \&7/8(?%06L&
'-/*'96%$ ?9,%0-986 W%K2KL&#9#/.%88"8/6%Y

% g%%$&,/&$%=%8/7&70/.%66%6&1/0&$-67%06-#2&
2097D%#%&-#&=90-/"6&9I"%/"6L&6/8=%#,&/0&
#9#/.%88"8/6% ?9,0-.%6

% C96,%0-#2&,D%&&J0(!"=1"($ <9(,&)) 9#$&
?/$-1-.9,-/#&/1&7-8/,&8-#%&,/&-#.0%96%&
70/$".,-/#&9#$&70/$".,-=-,(

% ;0/$".,-/#&/1&+(9& ,($,&$19=1&A )(!'1"($)
"6-#2&=90-/"6&.D%?-.98&/0&7D(6-.98&
,%.D#-I"%6&WU`&,/&_`&2P3Y

% F/&,D%&0(9+'!=1"($ (0 #9=<?&$&3&$9",?&A
,(+<!&J 0!'"A W9I"%/"6L&6/8=%#,*'96%$L&
$%7/6-,6L&47/>(Y&-#&8902%&I"9#,-,-%6&9#$&9,&
./?7%,-,-=%&70-.%6

S(9I"$# >"1? 1?& )1=913'<:

4<<!",=1"($):
! B/#$".,-=%&-#E6&1/0&70-#,%$

%8%.,0/#-.6&
! +$$-,-=%6&1/0&9#,-*./00/6-/#L
8"'0-.9#,&./9,-#26&/0&9#,-*9'096-/#&
6"019.%&,0%9,?%#,
% =!1&9$=1"E& 1( 1?& 784-

%?=9=,1&9"C=1"($)
Q<&<-6L&FJ+L&:4CL&+!CL&F4C

01RD :*)>)!
['(':95" VDE)D''9 *+,+S.+,+a0
12!+%*J#%$'DD'=6)D0
1V2K%*L#%JC'6:0

@9&&$ @9=<?&$&: V&E&!(<+&$1 =$A "$A')19"=!"C=1"($ (0 #9=<?&$& A")<&9)"($ <9(,&))&)
"$ E=9"(') +=19",&) =$A (<1"+"C=1"($ (0 "1) <9(A',1"($ .5 +",9(0!'"A", ,=E"1=1"($

6Dd1&"331$1*(+1(+)*,%4(#)'&)4'()"*+,1+3#"5D,D4+,1+,)431#4)"*+,%+.#'30u*1+,'*4+,)d1#414+$'(#)514+1(+
"3()$)4'()"*+,1+4'+3#",%5()"*+3'#+5'd)('()"*+$)5#":8&%),)r%1+

34#56+#$

@+"7./%/&A.+'&.++7&'(%:&,+./)+(*&=#.=/,&%+&#1:(/=/&1+,%L/AA/1%(=/&
U&/1+LA$(/)*.8&/6A+.(#%(+)&+A&4$#7:(%/&28&"(1$+A.3(*(1&1#=(%#%(+)&VFW

4$#7:(%/ 4$#7:/)/

"4+2#$99$3 *&#

+$+5#*%$

,*
%b

? ,*%b
Q

+&"#49<9,$+

L&W/&3 9/22)<

;4+2/,$#
2#4'#*++&%'

X(1$+,8,%/"

G "+

!7//*X(6/$@/)%$(A34/

YCX&,)#7,:+%,&+A&1/)%$(A34/*&4$#7:/)+A.3(* VEW

!19$+-&'&-' 9&+' !$*(%$-' 9&+'

%!&"'(")*+,"-./01232"3456708*9:*0;"3+"</9=>*:5"5;"=>9?5"8*@+*35"39;?"35?"89A0/9:0*/5?"?+/"=+154,"=>3:>5?*?,"B;*C5/?*:2"D/5;0A85"E8=5?,"FG!H("I"%F&"J(".0;0K9/5C9"9;3"L("EM589,"-E;:*10//0?*0;"9;3"8+A/*19:*;<"=/0=5/:*5?"07"9;"9@+50+?"</9=>5;5NA9?53";9;078+*34,"E==8(".>M?("E,"C08("!FO,";0("!,"=("!H,"P51("FGFF

L=D>'>%IC%X%KD%5866:I89:&)8D%R)&"Q



44

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

L=D>'> ICQ

582%68#0*860("860-P5!Q6%*?*:+#C26"*%--EFG
% -#j%4&%8G%9'58O'9'> !;%)D%L9:D5'XC':9^%)D56=>)DE
-%4&%G89%H:5]:E)DE%('5&89 *+,+,0#%
%%%%%%j\k%9'5C56'> )D&8 !;
%%%%%%JN8DE &"'%/k%R:(&'Q

Y\k%8G%G)I98=( 9'r'5&(

n%\a%]&%8G%D8D.O:689)`'> G)I9'(
H'9%C':9 )D%L9:D5'#

U%2.+3(**8*+7%3 1%21 )"*8( ,$+B83#7
% Vp%>)9'5&)O'(%*29''D%$':60%8D%9'>=5)DE%58D(=NH&)8D%

:D>%9'H6:5)DE%8G%H'&986'=N.I:('>%H98>=5&(#
% i)E"%>'N:D>%8G%5'66=68('%:D>%6)ED85'66=68()5%

58NH8=D>(%G89%=I)W=)&8=(%:HH6)5:&)8D(#
n%")E"%>'N:D>%8G%O)9E)D%G)I'9(%:D>%H=9'%I)8.58NH8=D>(%
9'H9'('D&)DE%")E"%'D'9EC%:D>%5"'N)5:6%58D(=NH&)8D#

i8R'O'9^%G89%(8N' :HH6)5:&)8D(^%D8D.H=9'%:D>%>:N:E'>
5'66=68('%G98N H:H'9 9'5C56)DE H985'((%58=6> I' =('>#

C=%0%5$'0/;%$/"- "? 0'I'5$2
C='1/5%#J(l51&&%&"41F+l01$)51&&%&"414F+l&).*)*F+l4()5[)14Fy+
8%*5()"*'& .#"%34+'*'&24)4 K@nnXF+@XnF+301*"&FyO
4=72/5%#J(!)>#14+$"#30"&".)14+'*,+4315)8)5 '#1'4E

<9C >0"635$/"-GHI

B'2/- >0"635$/"-H8%

N%#)8)5'()"*

P150'*)5'& 8)>#)&&'()"*

Q&)"$

JHH6)5:&)8D(

JHH6)5:&)8D(

@01$)5'&+,13"&2$1#)e'()"*

!#'5()"*'()"*;N%#)8)5'()"*

b).*)* '$)*'()"*@1&&%&"41+'*,+
01$)51&&%&"41
5'#>"*2&'()"*

7()5[)14 1&)$)*'()"* "#+
,)431#4)"*

@#"44:&)*[)*. d)'+,#2)*.

JHH6)5:&)8D(

V=+=#&A 0".9&)

4'5":D)5:6 9')DG895'N'D&
*H:H'9 58:&)DE^%58NH8()&'(0

["'868E)5:6 :>>)&)O'

J>"'()O'(^%(':6)DE^%
58:&)DE^%58NH8()&'(^m

EFG(eJ(C9#*'.9c[(%'(.*J[(PK!S!(HLHMJ(I%0)2%$'#/%)(1d]/+*9'#+&(1%(
*.("#*#f0%(2.2#%0),$.0'+&)(%&(-0.&$%J(gh(2.3%)
EHG(OJ(K+**#][(W6f)%(`&#/%0)#'](C0%&+@*%(P*2%)[(HLFh

%-..;.*+-
c-?6)-..;.*+-+
'6VC6C

;*2,&4%>

/1z15(4 "#+$",1&+
5"$3"%*,4

/1z15(4 "#+$",1&+
5"$3"%*,4

4'5":D)5:6^%&"'9N)5:6^%5"'N)5:6 :D>%8H&)5:6
5":9:5&'9)`:&)8D(#

X2B2645>2*$ 4< B#64-&@#$&4* >2$"4C' $#&64-2C $4
$"2 <&K2- U0#6&$? #*C 14*$#>&*#*$ *#$0-2

*+,+,0#%

+B83#7

@"6%$$% 1HOS@R
!8(&.>85%*+,+-.+,+/0
12!+%*d#%4:96)D^%2#%489&":0
;'9N:O *1#%i'=B^%
?#%486)D:.38)((':=0

\/7#"-E/)-#0 #( )*% (-6"#>& "%]%$)& ("#: 9/9%" /0. $/".6#/".&
"%$B$7-02 9"#$%&&

e:689)(:&)8D%>'(%>@5"'&(%G)I9'=B%)((=(%>'%6:%G)6)M9'%>'%9'5C56:E'%H:H)'9.5:9&8D(

1+"!/+2

C=%0%5$'0/;%$/"- "? <9C %-6 0'2/-

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

M)$%+45(-5,6$*%.&#'-94*,(-&#%&'%-#?c$(!
/*-#($2%(-5$0%'&*%'5&&*%,//5-.,(-&#%%
.&+/*-0$0%0$7$*,5%-#($*',.$0>%N,.) 5,6$*0
,#2%-#($*',.$0%#$$2 (&%:$ ()&4*&49)56
.),*,.($*-0$2 (&%,55&1 ,%:$(($*
4#2$*0(,#2-#9 &'%()$%/)60-.,5 ,#2%
.)$+-.,5 /)$#&+$#&# -#7&57$2>

L&*%()$%.4**$#( /*&c$.(<%()$%&:c$.(-7$%-0 (&%
:$(($* 4#2$*0(,#2 ()$%060($+%&'%CX3%
04:0(*,($<%/*-+$*%,#2%1,($*!:,0$2 -#?

3),*,.($*-0,(-&# &'%()$%/*-+$*%'&*+45,($2%
,#2%/*&7-2$2%:6%MI[FNMM

M$.)#-G4$0%/*&/&0$2%-#%7-$1%&'%5-($*,(4*$=%

! L&*%.&+/&0-(-&#%,#2%0(*4.(4*$=%LM_[<%
BH[<%P3!HJ

! L&*%,2)$0-&#=%3*&00!),(.)%(,/$%($0(

! L&*%*)$&5&9-.,5%/*&/$*(-$0=%7-0.&0-(6<%
0)$,*%*,($%@40-#9%,%*)$&+$($*D

! J4*',.$%/*&/$*(-$0=%@04*',.$%$#$*96S%
04*',.$%($#0-&#D%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
.&#(,.(%,#95$%+$,04*$+$#(

! "/(-.,5%^K%+$,04*$+$#(%060($+%'&*%
04*',.$%.),*,.($*-8,(-&#%@I5-.&#,D

! JNH<%ILH

! M)$%7-0.&0-(6 &'%()$%/*-+$*%-0
2$.*$,0$2 :6%,22-#9 ()$%:-#2$*

! M)$%+&*/)&5&96 &'%()$%.&,($2 /*-+$*%
.),#9$0%&7$*%(-+$%

! M)$%*&49)#$00 &'%()$%.&,($2%%CX3%
0,+/5$ -0 +&*$%(),# ()$%4#.&,($2
0,+/5$ @0$$ '-9 VD>

! [&49)#$00 ,50& 7-0-:5$%,(%)-9)%
*$0&54(-&# 1-() ILH%-+,9-#9

?'-'J !<K<D
N"4(+6"5KGHGZ:GHG_O
bVNG+KoE+U1&.'51$F+AE+
61**1%&)*F+AEU&'2"O
?'#[1(( KPE+^"5e"#"T4[) ;
AE+U#".&2 ;+@E+P'1#(1*4 O

A*:C25$" 0*C2-'$#*C&*) 4< $"2 &*$2-#1$&4*' K2$T22* <&6>_ 5-&>2-_ #*C &*M <4- #*
&*C0'$-&#6 #556&1#$&4*. &*$2-<#1&#6 >21"#*&'>' K2$T22* $"2 C&<<2-2*$ 6#?2-'

@"$3#D01*4)"*+'33#"8"*,)1+,14+)*(1#'5()"*4+1*(#1+8)&$F+3#)$')#1+1(+1*5#1+,'*4+&1+5',#1+,v%*1+'33&)5'()"*+
)*,%4(#)1&&1+a+$D5'*)4$14+)*(1#8'5)'%-+1*(#1+&14+,)88D#1*(14+5"%5014E

.8$1+"
34#56+#$

IV5iI0#4%0

IV5

d6V "7$)*?=(<6+*C *K$Be%$(C5$=<6?-<$)*(,-5 Be%$;+6CV N'a%`ON$(,$01\$
?(VC6K6)(,6*C



45

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

L=D>'> ICQ

M)$%+45(-5,6$*%.&#'-94*,(-&#%&'%-#?c$(!
/*-#($2%(-5$0%'&*%'5&&*%,//5-.,(-&#%%
.&+/*-0$0%0$7$*,5%-#($*',.$0>%N,.) 5,6$*0
,#2%-#($*',.$0%#$$2 (&%:$ ()&4*&49)56
.),*,.($*-0$2 (&%,55&1 ,%:$(($*
4#2$*0(,#2-#9 &'%()$%/)60-.,5 ,#2%
.)$+-.,5 /)$#&+$#&# -#7&57$2>

L&*%()$%.4**$#( /*&c$.(<%()$%&:c$.(-7$%-0 (&%
:$(($* 4#2$*0(,#2 ()$%060($+%&'%CX3%
04:0(*,($<%/*-+$*%,#2%1,($*!:,0$2 -#?

3),*,.($*-0,(-&# &'%()$%/*-+$*%'&*+45,($2%
,#2%/*&7-2$2%:6%MI[FNMM

M$.)#-G4$0%/*&/&0$2%-#%7-$1%&'%5-($*,(4*$=%

! L&*%.&+/&0-(-&#%,#2%0(*4.(4*$=%LM_[<%
BH[<%P3!HJ

! L&*%,2)$0-&#=%3*&00!),(.)%(,/$%($0(

! L&*%*)$&5&9-.,5%/*&/$*(-$0=%7-0.&0-(6<%
0)$,*%*,($%@40-#9%,%*)$&+$($*D

! J4*',.$%/*&/$*(-$0=%@04*',.$%$#$*96S%
04*',.$%($#0-&#D%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
.&#(,.(%,#95$%+$,04*$+$#(

! "/(-.,5%^K%+$,04*$+$#(%060($+%'&*%
04*',.$%.),*,.($*-8,(-&#%@I5-.&#,D

! JNH<%ILH

! M)$%7-0.&0-(6 &'%()$%/*-+$*%-0
2$.*$,0$2 :6%,22-#9 ()$%:-#2$*

! M)$%+&*/)&5&96 &'%()$%.&,($2 /*-+$*%
.),#9$0%&7$*%(-+$%

! M)$%*&49)#$00 &'%()$%.&,($2%%CX3%
0,+/5$ -0 +&*$%(),# ()$%4#.&,($2
0,+/5$ @0$$ '-9 VD>

! [&49)#$00 ,50& 7-0-:5$%,(%)-9)%
*$0&54(-&# 1-() ILH%-+,9-#9

?'-'J !<K<D
N"4(+6"5KGHGZ:GHG_O
bVNG+KoE+U1&.'51$F+AE+
61**1%&)*F+AEU&'2"O
?'#[1(( KPE+^"5e"#"T4[) ;
AE+U#".&2 ;+@E+P'1#(1*4 O

A*:C25$" 0*C2-'$#*C&*) 4< $"2 &*$2-#1$&4*' K2$T22* <&6>_ 5-&>2-_ #*C &*M <4- #*
&*C0'$-&#6 #556&1#$&4*. &*$2-<#1&#6 >21"#*&'>' K2$T22* $"2 C&<<2-2*$ 6#?2-'

@"$3#D01*4)"*+'33#"8"*,)1+,14+)*(1#'5()"*4+1*(#1+8)&$F+3#)$')#1+1(+1*5#1+,'*4+&1+5',#1+,v%*1+'33&)5'()"*+
)*,%4(#)1&&1+a+$D5'*)4$14+)*(1#8'5)'%-+1*(#1+&14+,)88D#1*(14+5"%5014E

.8$1+"
34#56+#$

IV5iI0#4%0

IV5

d6V "7$)*?=(<6+*C *K$Be%$(C5$=<6?-<$)*(,-5 Be%$;+6CV N'a%`ON$(,$01\$
?(VC6K6)(,6*C



46

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

,%$-$67 (4,:)00,
!8(&.>85%X%['(':95" 'DE)D''9
*+,+-.+,+a0

40]%$)-#0@:#7.-02 #( $%77>7#&% 6/&%. :/)%"-/7 (#"
9/$3/2-02 /997-$/)-#0&

KDr'5&)8D.N8=6:E'%>'%N:&)M9'(%5'66=68()W='(%H8=9%
>'(%:HH6)5:&)8D(%>P'NI:66:E'

.8$1+"

A*[21$&4*:>46C&*) 4< RX 4K[21$'
14*$#&*&*) #$ 62#'$ SIJ

4< 1266064'&1 <&K2-'

!"#$
?#&3*%(`)%(I*.)'#$)(K#0%$'#/%(
7HLFh:

##%&
I.$<.3#&3(.&1(I.$<.3#&3(
X.)'%(A%39*.'#+& 7HLHN:

! !98E9'(()O'%I:D%8G%?p!% ! J66%H:5]:E)DE%N=(&%I'%
9'5C56:I6'%IC%+,\,

'()*
O+#(.&'#,3.)2#**.3%(2+90(9&%(]$+&+4#%(
$#0$9*.#0%(7HLHL:

! VD>%8G%?p!%IC%+,-,

N6$2-*#$&B2 '460$&4*' $4 56#'$&1 5#1M#)&*)

K"$%+87/3(**8*+7%3
0%9($7/,+77%9*(

\BB%#%)(

c"#($

H9 A*[21$#K62 1266064'&1 5#'$2 5-4C01$&4* K?
$T&*:'1-2T 2D$-0'&4*

Z=X/-%&%.2

`9 A*[21$&4* >46C&*)
?/]W^

FQ B6?+#C

4++-/#(-,($"#8$(

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

! o"*:T"", 3&'*(4+'4+4"%#514+"8+51&&%&"41+8"#+3'31#

V5$=+", )?&&1 0(9+&9U 7=<&9 ,?=9=,1&9"C=1"($

43#>
>%>'0

4%>'0 2=''$

@"3A#' ?"#6

:'%0 $'2$

:'-2/#' $'2$

:"1"&0%>=7 WK0%7

2($3>((A <!=$1 0".&9 <=<&9

HII-J;

7=<&9>
>%>'0

O"-XF""6 >#%-$ ?/A'02 QYKWT
Z 5'##3#"2' QWT

Z#%3$#. )+)L'++* A(2/$,

@/..3.+,/

S/,(,%#)1/ %+ %/#$()4

G+3)4[,
"+*3.3,C.+)4#%(+) #%

2$/#<

Y/),(./ ,%$/)4%:

Y/),(./ ,%$/,,

5+.*()4 /)*3$#)1/

Z3"2/$ +A *+32./
A+.*

7=<&9+=I"$# (0 $($3>((A <!=$1 0".&9)

! B4)*.+"8+%*#18)*1,+*"*:T"",+3&'*(+8)>1#4

! W$3#"%d1$1*(+"8+(01+$150'*)5'&+3#"31#()14+"8+3'31#+
>'41,+"*+*'(%#'&+8)>1#4

X(1$+,%$31%3$/

2=1'9=! 0".&9)

HII-J;

HII-J;

Z#%3$#. )+)L
'++* A(2/$,

@/..3.+,/

>S6;-"7"
K,30)38A')'
!8(&.>85 *+,+-.+,+S0
12!+%*U#%e)E=)'7%U#%39:(0

O%.>$)-#0 #( )*% %0?-"#0:%0)/7 (##)9"-0)
#( *-2*@?/7>%@/..%. 9/9%"

Gb$".,-/#&$%&8A%?70%-#,%&%#=-0/##%?%#,98%&$A"#&797-%0&D9",%&=98%"0&9Z/",b%

.8$1+"



47

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

! o"*:T"", 3&'*(4+'4+4"%#514+"8+51&&%&"41+8"#+3'31#

V5$=+", )?&&1 0(9+&9U 7=<&9 ,?=9=,1&9"C=1"($

43#>
>%>'0

4%>'0 2=''$

@"3A#' ?"#6

:'%0 $'2$

:'-2/#' $'2$

:"1"&0%>=7 WK0%7

2($3>((A <!=$1 0".&9 <=<&9

HII-J;

7=<&9>
>%>'0

O"-XF""6 >#%-$ ?/A'02 QYKWT
Z 5'##3#"2' QWT

Z#%3$#. )+)L'++* A(2/$,

@/..3.+,/

S/,(,%#)1/ %+ %/#$()4

G+3)4[,
"+*3.3,C.+)4#%(+) #%

2$/#<

Y/),(./ ,%$/)4%:

Y/),(./ ,%$/,,

5+.*()4 /)*3$#)1/

Z3"2/$ +A *+32./
A+.*

7=<&9+=I"$# (0 $($3>((A <!=$1 0".&9)

! B4)*.+"8+%*#18)*1,+*"*:T"",+3&'*(+8)>1#4

! W$3#"%d1$1*(+"8+(01+$150'*)5'&+3#"31#()14+"8+3'31#+
>'41,+"*+*'(%#'&+8)>1#4

X(1$+,%$31%3$/

2=1'9=! 0".&9)

HII-J;

HII-J;

Z#%3$#. )+)L
'++* A(2/$,

@/..3.+,/

>S6;-"7"
K,30)38A')'
!8(&.>85 *+,+-.+,+S0
12!+%*U#%e)E=)'7%U#%39:(0

O%.>$)-#0 #( )*% %0?-"#0:%0)/7 (##)9"-0)
#( *-2*@?/7>%@/..%. 9/9%"

Gb$".,-/#&$%&8A%?70%-#,%&%#=-0/##%?%#,98%&$A"#&797-%0&D9",%&=98%"0&9Z/",b%

.8$1+"



48

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

L=D>'> ICQ

! FXE]XY "= =64+$- 8#0 ,%C%$8(:%-
86% D8-$%0 4G4%"-"40%EFGK

! >(%&$402-8431.80*1&2-1.-4G&8G123-
*&L0%'.-(8# "= -+#C:%E4-%
2:8-$+*-EHGK

! 90+(:% *"8$+#C- 0%4-3%&L123-0.-
$80.*1)-$0)C03123-08*4%20*1G4.-*&-
42/02)4-7%(1*.-02'-G434*0<84.-
M(081*"EMGK

! N/1.-%4.40%)/-1.-$0%*-&7-=?OPF-
$%&Q4)*-B46[##58*KA-%43%&($123-
413/*-$0%*24%.-7%&;-*/4-
P4'1*4%%02402-<0.12K

4(0($(.3(7
|I{+!An+KGHI_OE+V&">'&+W*)()'()d1+"*+!"",+b"44+'*,+Q'4(1+
/1,%5()"*E

|G{+/1.%&'()"*+K9BO+GHG_;ZH+

|J{+P'#()*4F+CE+!E+/E+1(+'&E+KGHGZOE+/151*(+X).0&).0(4+)*+
7%4(')*'>&1+U)":U'41,+9,)>&1+!)&$4+'*,+@"'()*.4+8"#+
!#%)(+'*,+C1.1('>&1+A33&)5'()"*4E+!"",4F+IJKGOE+
0((34a;;,")E"#.;IHEJJ`H;8"",4IJHGHJI]

! Q#$%06,9#$&1?& )'90=,& =$A =A?&)"($
<9(<&91"&) '%,@%%#&,D%&%$-'8%&./9,-#2&9#$&
,D%&10"-,K

! Q#$%06,9#$&,D%&<=9=+&1&9) "+<=,1"$#
,D%6%&70/7%0,-%6K

! +66%66&,D%&&E(!'1"($ /1&,D%&10"-,&6"019.%&
9#$&%$-'8%&./9,-#2&70/7%0,-%6&(E&9 )?&!03
!"0& 9#$&-,6&-?79.,&/#&,D%&,(=1"$#
A'9=."!"15 W9$D%6-/#L&-#,%20-,(L&
7%01/0?9#.%YK&

,%%" K)<!,4,>
!8(&.>85%*+,+S.+,+a0
12!+%*U#%39:(7%d#%3'6E:5'N7%
;#%?)66:9>0

3774A"#%A( G"ES"L%7L "7' ('%F&( E4"#%7L< #4 L;"6"7#(( B4<#0$"6A(<#
/;6"F%&%#J 4D !('%#(66"7("7 D6;%#< "7' A(L(#"F&(< B64';E#%47

VNI:66:E'(%)DD8O:D&(%'&%'D98I:E'(%58N'(&)I6'(%H8=9%E:9:D&)9%6:%>=9:I)6)&@%H8(&.9@586&'%>'%6:%
H98>=5&)8D%>'%G9=)&(%'&%6@E=N'(%N@>)&'99:D@'D(

.8$1+"

-<9=5"$# V"<<"$#

(9

V

%(=1&A 09'"1)

%?=9=,1&9"C=1"($/(E&9/1"+&
! B/9,-#2&9$D%6-/#
! !-8?&1/0?-#2&70/7%0,-%6
! 5"09'-8-,(&/1&,D%&./9,-#2

'

(
%?=9=,1&9"C=1"($/(E&9/1"+&
! :"019.%&6,0".,"0%P?/07D/8/2(
! :"019.%&./?7/6-,-/#
! :"019.%&10%%&%#%02(&

89'"1) >"1? A"00&9&$1 )'90=,& <9(<&91"&)

)* NA".!& ,(=1"$#

%?=9=,1&9"C=1"($/(E&9/1"+&
! FD%0?98&70/7%0,-%6
! C%.D9#-.98&70/7%0,-%6
! S900-%0&70/7%0,-%6

%?=9=,1&9"C=1"($
! <-6./6-,(
! B/?7/6-,-/#
! :"019.%&,%#6-/#

7%01/0?9#.%YK&

;":DE'%)D%0$8%# 58NH8()&)8D^%&'B&=9'^%
(=9G:5'%'D'9EC
;":DE'%)D%(B%9*( 3+"#%.2 N'5":D)5:6%
H98H'9&)'(

F-?%

FnB

GV

R SOV
S?VS?O

nX
n

nX
C)45"4)(2F
7%#8'51+(1*4)"*F
6#2)*.y

! 3)8H86CN'9(%G98N%R:(&'%(8=95'(
!\Z4Ae

;'66=68('%q%;dL
;")&8(:D%q%;dL

?JWEZAVW\U \''AZAKX=
V(('D&):6%8)6(%:D>%

H"'D86)5%58NH8=D>(
`

@"$3"4)()"*F
P"#30"&".2y

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

H"A31&9+ %?="9 9&<(91:

! 5-6./=%0&9#$&"#$%06,9#$ 988&/"0
9778-.9,-/#6&9#$&./#.%0#6 -#&/"0 ?-$*,%0?
0%7/0,K

! :-#.% U`UU)&U[&-##/=9,-=%&'-/*'96%$
79.E92-#26&$%=%8/7?%#,K

8"7O$D6 4,F
['(':95" VDE)D''9 *+,+\.+,+a0
;'66=68('%e:66'C%w 12!+%
*>)9'5&89Q%U=6)'D%39:(0

:$46# #(6C %774A"#%47 #("C B64T(E# E446'%7"#46 %7 1(&&;&4<( 9"&&(J
D46 7(N E(&&;&4<( F"<(' $%L$ B(6D46C"7E( 6(EJE&"F&( B"ES"L%7L
@""#,)*'(#)51+3#"z1(4+f+&'+@1&&%&"41+C'&&12+3"%#+&gDr%)31+,g)**"d'()"*4+5"%#(:(1#$1+3"%#+,14+*"%d1'%-+

1$>'&&'.14+51&&%&"4)r%14F+31#8"#$'*(4+1(+#1525&'>&14E

.8$1+"

6($#3L&9+ "$$(E=1"($) 1&=+)
! [&;D5&6,"$%#,6K
! U&6,"$( %#2-#%%06K

-?(9131&9+ "$$(E=1"($ 1&=+)&

! a] 79((0) (0 ,($,&<1 ,/&$%6-2#&'-/*'96%$
79.E92-#2L&0%6-6,9#,L&'-/$%209$9'8% 9#$&
0%.(.89'8%K

-,"&$1"0", ,(++'$",=1"($):
! ]%'-#9-0%&WB433T4gB4YL&_``&6"6.0-7,-/#6K
! 5-66%?-#9,-/#6 -#&67%.-98 %=%#,6 9#$&

./#20%66%6K

4 )1(95 (0 -"$#!&3')& <!=)1",) 9&#'!=1"($) 1(
!"+"1 #!(.=! >=9+"$#:
" U`Nf)&:Q;&W:-#28%&Q6%&;896,-.6Y&$-0%.,-=%&1/0&

4"0/7%9# ./"#,0-%6K
" U`Ni)&+J4B&W+#,-*J967-8892%&7/"0&"#%&

4./#/?-%&B-0."89-0%Y&89@ -#&!09#.%K
" U`Uh)&;;]G&W;9.E92-#2&9#$&;9.E92-#2&

]96,%&G%2"89,-/#Y&1/0&4"0/7%9# ./"#,0-%6K

2&&A 0(9 )')1="$=.!& <=,I=#"$# )(!'1"($))
! B%88"8/6%&-6 9&N06,&.D/-.% .9#$-$9,%&,/&$%6-2#&

'-/*'96%$ 79.E92-#2K
! S-/$%209$9'8%L&0%.(.89'8%&-#&797%0P.90'/90$

6,0%9?L&#9,"0988( 70%6%#, /#&%90,DK

%&!!'!()& b=!!&5 ,?="9: R$$(E=1"($ 1( )&9E&
)(,"&15 &J<&,1=1"($)W

g%%$&-?70/=%?%#,&,/&?%%,&
79.E92-#2&0%I"-0%?%#,6



49

!"#$%&$ G '()%*$+,%- .%$/"0- H%-4:$-

H"A31&9+ %?="9 9&<(91:

! 5-6./=%0&9#$&"#$%06,9#$ 988&/"0
9778-.9,-/#6&9#$&./#.%0#6 -#&/"0 ?-$*,%0?
0%7/0,K

! :-#.% U`UU)&U[&-##/=9,-=%&'-/*'96%$
79.E92-#26&$%=%8/7?%#,K

8"7O$D6 4,F
['(':95" VDE)D''9 *+,+\.+,+a0
;'66=68('%e:66'C%w 12!+%
*>)9'5&89Q%U=6)'D%39:(0

:$46# #(6C %774A"#%47 #("C B64T(E# E446'%7"#46 %7 1(&&;&4<( 9"&&(J
D46 7(N E(&&;&4<( F"<(' $%L$ B(6D46C"7E( 6(EJE&"F&( B"ES"L%7L
@""#,)*'(#)51+3#"z1(4+f+&'+@1&&%&"41+C'&&12+3"%#+&gDr%)31+,g)**"d'()"*4+5"%#(:(1#$1+3"%#+,14+*"%d1'%-+

1$>'&&'.14+51&&%&"4)r%14F+31#8"#$'*(4+1(+#1525&'>&14E

.8$1+"

6($#3L&9+ "$$(E=1"($) 1&=+)
! [&;D5&6,"$%#,6K
! U&6,"$( %#2-#%%06K

-?(9131&9+ "$$(E=1"($ 1&=+)&

! a] 79((0) (0 ,($,&<1 ,/&$%6-2#&'-/*'96%$
79.E92-#2L&0%6-6,9#,L&'-/$%209$9'8% 9#$&
0%.(.89'8%K

-,"&$1"0", ,(++'$",=1"($):
! ]%'-#9-0%&WB433T4gB4YL&_``&6"6.0-7,-/#6K
! 5-66%?-#9,-/#6 -#&67%.-98 %=%#,6 9#$&

./#20%66%6K

4 )1(95 (0 -"$#!&3')& <!=)1",) 9&#'!=1"($) 1(
!"+"1 #!(.=! >=9+"$#:
" U`Nf)&:Q;&W:-#28%&Q6%&;896,-.6Y&$-0%.,-=%&1/0&

4"0/7%9# ./"#,0-%6K
" U`Ni)&+J4B&W+#,-*J967-8892%&7/"0&"#%&

4./#/?-%&B-0."89-0%Y&89@ -#&!09#.%K
" U`Uh)&;;]G&W;9.E92-#2&9#$&;9.E92-#2&

]96,%&G%2"89,-/#Y&1/0&4"0/7%9# ./"#,0-%6K

2&&A 0(9 )')1="$=.!& <=,I=#"$# )(!'1"($))
! B%88"8/6%&-6 9&N06,&.D/-.% .9#$-$9,%&,/&$%6-2#&

'-/*'96%$ 79.E92-#2K
! S-/$%209$9'8%L&0%.(.89'8%&-#&797%0P.90'/90$

6,0%9?L&#9,"0988( 70%6%#, /#&%90,DK

%&!!'!()& b=!!&5 ,?="9: R$$(E=1"($ 1( )&9E&
)(,"&15 &J<&,1=1"($)W

g%%$&-?70/=%?%#,&,/&?%%,&
79.E92-#2&0%I"-0%?%#,6











Laboratoire de Génie des Procédés pour la Bioraffinerie, les 
Matériaux Bio-sourcés et l’Impression Fonctionnelle

Laboratory of Process Engineering for Biorefinery,  
Bio-based Materials and Functional Printing

461 rue de la Papeterie - CS 10065

38402 Saint Martin d’Hères Cedex

France

lgp2.contact@grenoble-inp.fr

lgp2.grenoble-inp.fr

+33 (0)4 76 82 69 00

20
25

  | 
  C

on
ce

pt
io

n 
et

 ré
al

is
at

io
n 

: L
GP

2,
 C

om
m

un
ic

at
io

n 
  | 

  C
ré

di
ts

 p
ho

to
s :

  A
nt

oi
ne

 J
UL

IE
N 

/ A
le

xi
s C

HE
ZI

ER
E 

/ J
ul

ie
n 

BR
AS

 / 
Sy

lv
ai

n 
FA

IS
AN

https://lgp2.grenoble-inp.fr 

