
UC Office of the President
Coastal Environmental Quality Initiative

Title
Pinniped ecology in Santa Monica Bay, California

Permalink
https://escholarship.org/uc/item/8pc6t9n4

Authors
Bearzi, Maddalena
Saylan, Charles A.
Barroso, Celia

Publication Date
2008-02-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/8pc6t9n4
https://escholarship.org
http://www.cdlib.org/


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

()*)+,)- .*/ 0 1#(%&&2)3**)4/)- 5)*0 #"(%&&2
! 67) 8+)9- :);)3:*7 8<: /7) =)3:; #>>2 $ %&&! ?3; 8@A-)- B= .*)3A C<A;):,3/+<A D<*+)/= 3A- /7) C<3;/39 EA,+:<AF)A/39 G@39+/= HA+/+3/+,) I)99<?;7+4)8+)9-

:);)3:*7 8<: %&&J $ %&&2 3A- /7) )A/+:) -3/3 3A39=;); ?3; 8@A-)- B= /7) D3A/3 K<A+*3 L3= ();/<:3/+<A C<FF+;;+<A0
!! C<::);4<A-+AM 3@/7<:N EOF3+9’FB)3:P+Q )3:/79+ARNA)/
! L<AA)99 KS(S) L<)@8 LT(U+):;<A 5V(5)//F3A 5V(I3::)A;(W5(#>2>0 D@FF3:= ()4<:/ #>2! $ #>2’0 K3:+A) K3FF39 3A- D)3B+:- D@:,)=; <8 /7)

D<@/7):A C39+8<:A+3 L+M7/ X:)30 Y<9 0 " 0 U+AA+4)-;0 L@:)3@ <8 S3A- K3A3M)F)A/(5)43:/F)A/ <8 /7) HA/):+<:(C<A/:3*/ XX!!&OC62O1J 0
# S<?:= KD(%&&% 0 C<@A/; <8 A<:/7):A )9)473A/ ;)39; 3/ :<<R):+); +A /7) D<@/7):A C39+8<:A+3 L+M7/’#>’# $ %&&#0 Z.XX 6)*7A+*39 K)F<:3A-@F ZKID’

Z.XXO6KOZKIDOD[IDCO1"! 0 J1 440
$ %&&’!"#$ !"#$ %&&’&()"$ *)+)"$

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

K3--39)A3 LEX(\H!!(C73:9); X 0 DX]SXZ(C)9+3 LX((.D.
.*)3A C<A;):,3/+<A D<*+)/=(U0 .0 L<^ #%’J&(K3:+A3 -)9 ()=(CX >&%>!(_A+/)- D3/);

456.3-’. [) +A,);/+M3/)- 4+AA+4)- )*<9<M= 3/ ;)3 +A D3A/3 K<A+*3 L3=(C39+8<:A+30 XA+F39; ?):) ;/@-+)- -@:+AM %22 B<3/OB3;)-
;@:,)=; *<A-@*/)- +A #>>2 $ %&&2 -<*@F)A/+AM /73/ C39+8<:A+3 ;)3 9+<A %$’&,-./ "$’)0&1+)$+./ ?3; /7) F<;/ <B;):,)- ;4)*+);
%’>‘(+ ;+M7/+AM; a #1>1&(8<99<?)- B= 73:B<: ;)39%2-&"$ 3)#.’)+$ 1)"-$14/))’‘(+ ;+M7/+AM; a #1#&(3A- A<:/7):A )9)473A/
;)39%5)1&.+($ $+(./#)1&/#1)/)#‘(+ ;+M7/+AM; a #!&0 D)3 9+<A;(3A- <**3;+<A399= 73:B<: ;)39;(?):) 8<@A- +A 3MM:)M3/+<A; ?+/7
B<//9)A<;) -<947+A; 6.1/)&,/ #1.+"$#./ +A %>‘ <8 /7) ;+M7/+AM;% + B<//9)A<;) -<947+A ;+M7/+AM; a %&!&(;7<:/OB)3R)- *<FF<A
-<947+A; 78’,-)+./ 48’,-)/ 3A- 9<AMOB)3R)- *<FF<A -<947+A; 7 N "$,8+/)/ +A !1‘ <8 /7) ;+M7/+AM;% + *<FF<A -<947+A; a #!!&0
D)3 9+<A; 3A- 73:B<: ;)39; ?):) :)M@93:9= <B;):,)- +A *<3;/39 ?3/):;% b !&& F 8:<F ;7<:)&B@/ 39;< +A /7) )A/+:) B3=(?+/7 B</7
;4)*+); ;7<?+AM 3 4:)8):)A*) 8<: ;@BF3:+A) *3A=<A;0 Z<:/7):A )9)473A/ ;)39; ?):) <A9= ;))A +A <88;7<:) ?3/):; 3A- F<;/9= +A
4:<^+F+/= <8 /7) *3A=<A;0 67) /7:)) ;4)*+); ?):) 8:)c@)A/9= <B;):,)- /:3,)9+AM%!&‘(+ a 2%’&(/7):F<:)M@93/+AM%#"‘(+ a
%&!&(3A- 8))-+AM%1N%‘(+ a "2&B@/ :3:)9= ;<*+39+P+AM%&N%#‘(+ a 1&0 67+; +; /7) 8+:;/ 9<AMO/):F ;/@-= <A 3/O;)3
-+;/:+B@/+<A(<**@::)A*)(8:)c@)A*= 3A- B)73,+<: <8 4+AA+4)-; +A D3A/3 K<A+*3 L3=*!"#$ %&&’&()"$ *)+)"$ !"%#&’# $ ##(
%&&’+0
7%+ 8(3&6 C39+8<:A+3 ;)3 9+<A(V3:B<: ;)39(Z<:/7):A )9)473A/ ;)39(5+;/:+B@/+<A(.**@::)A*)(E*<9<M=

,- ,-#.- /(#"’-./012345#!

K3--39)A3 LEX(\H!! C73:9); XNDX]SXZ C)9+3 LX((.D.
.*)3A C<A;):,3/+<A D<*+)/=(U0 .0 L<^ #%’J&(K3:+A3 -)9 ()=(CX >&%>!(_A+/)- D3/);

6 7 89:,- D3A/3 K<A+*3./012345#;< #>>2 $ %&&2=>?@A: %22B(CD.E%%$’&,-./
"$’)0&1+)$+./&FGHI3!"%’>‘(IJ3BKL #1>1B&(MBFN.O%2-&"$ 3)#.’)+$ 1)"-$14/)(’‘(+ a
#1#&PQR.O%5)1&.+($ $+(./#)1&/#1)/(#‘(+ a #!&;S %>‘3TIBK%UVJW.X %&!B&Y(CD.
E%Z[\CDN.O&]W^.X_‘% 6.1/)&,/ #1.+"$#./&)abc.X%78’,-)+./ 48’,-)/&]dbc.X
%7 N "$,8+/)/&S !1‘ 3TIBK%TIc.XBK + a #!!&Y(CDabc.X%78’,-)+./ 48’,-)/&]dbc.
X%7 N "$,8+/)/&_‘)efSghij%khlmk b !&& F&IJ.EPN.O(nSop./\qIJ(r
Dstup"vw.xyz3{|;QR.O}I~!.("7S.xyz#!;$H%J.E&N.OPQR
.O’!%!&‘(+ a 2%’&&()*@+%#"‘(+ a %&!&&,-./%1N%‘(+ a "2&(n01I2J34567
!%&N%#‘(+ a 1&*!"#$ !"%#&’# $ ##(%&&’+;
89: ,-.E N.O QR.O ;< sD 45#

5+;/:+B@/+<A( <**@::)A*) 3A- 8<:3M+AM )*<9<M= <8
C39+8<:A+3 ;)3 9+<A; %$’&,-./ "$’)0&1+)$+./(73:B<: ;)39;
2-&"$ 3)#.’)+$ 1)"-$14/) 3A- A<:/7):A )9)473A/ ;)39;
5)1&.+($ $+(./#)1&/#1)/ 3:) ?)99 -<*@F)A/)- 39<AM /7)
D<@/7):A C39+8<:A+3 L+M7/ ;7<:)9+A)%L3:/7<9<F)? 3A-

L<<9<</+3A(#>J&)L<AA)99 )/ 39 0(#>2>!)C<A-+/ 3A-
S) L<)@8(#>’")D/)?3:/ 3A- ]<*7)F(#>’")XA/<A)9+;
)/ 39 0(#>’2)]<*7)F )/ 39 0(#>’2)S) L<)@8(%&&%)
S<?:=(%&&%#&0 HA /7) L+M7/(/7) C73AA)9 H;93A-; 3:)
B:))-+AM M:<@A-; 8<: /7) /7:)) 4+AA+4)- ;4)*+);%.-)99(



!"#!)$%&’()% (*+ ,-./&0(!"12)3-’)4 (*+ 5&))40(*(
!""6!&(*+ &.-7-89.(7 :%;+9&: /(<& =&&* >-.;:&+ (% %/&:&
)--?&)9&:% ,-./&0 (*+ $%&’()%( !""1) 3-’)4 (*+
@())&%%((!"""")A&79* &% (7 B(6CCC&B D&’ 9*<&:%9E
8(%9-*:(/-’&<&)( /(<& 9*<-7<&+ F9**9F&+ +9:%)9=;%9-*
%G-**&77 (*+ D-)+(!"1#&( (=;*+(*.&% 3-’)4 (*+
D-)*&4(6CCH& -) =&/(<9-)(7 &.-7-84 )&:&()./ (% :&(
%I((?&) &% (7 B(!"1J&B

K9%/9* %/& G98/%($(*%( A-*9.( G(4 /-:%: (77 %/)&&
(=-<&E0&*%9-*&+ F9**9F&+:%G&()L9(6CCM(6CC2&=;%
7-*8E%&)0 :%;+9&: (% :&( /(<& *&<&) =&&* .-*+;.%&+ 9* %/9:
()&(B N/& 8-(7 -> %/9: 9*<&:%98(%9-* 9: %- +&%&)09*&
-..;))&*.&(:&(:-*(7 >)&O;&*.4(+9:%)9=;%9-* (*+ =&/(<9-)
-> F9**9F&+: (% :&( %- =&%%&) ;*+&):%(*+ %/&9) &.-7-84 (*+
%/& F-%&*%9(7 *&&+ >-) F)-%&.%9-* (*+ 0(*(8&0&*% -> %/&:&
:F&.9&: 9* %/& :%;+4 ()&( B

@(79>-)*9( :&( 79-*: ()& %/& 0-:% .-00-*74 -=:&)<&+
F9**9F&+: 9* %/& G98/% (*+ %/&9) )(*8& &P%&*+: >)-0
Q.(F;7.-(A&P9.-(%- G)9%9:/ @-7;0=9((@(*(+(%R+&77(
!"#!) G-**&77 (*+ S(97&4( !""M&B T* %/& G98/%(
=)&&+9*8 -..;): F)90()974 -* %/& ->>:/-)& @/(**&7 T:7(*+:
+;)9*8 U;*& (*+ U;74%R+&77(!"1!)V&&<&: &% (7 B(
!""6&B R* %/& 9:7(*+:((+;7% 0(7&: &:%(=79:/ =)&&+9*8
%&))9%-)9&:)=9)%/: -* )--?&)9&: ()& 0-:%74 9* 7(%& U;*& (*+
7(.%(%9*8 >&0(7&: %)(<&7 ;F %- !CC ?0 >)-0 7(*+ 9* :&()./
-> >--+B Q+;7% 0(7&: 7&(<& )--?&)9&: 9* Q;8;:% (*+
$&F%&0=&)(098)(%& *-)%/ +;)9*8 (;%;0* (*+ ’9*%&)((*+
)&%;)* :-;%/ 9* A()./ W A(4%G-**&77 (*+ D-)+(!"1#)
V9&+0(*( !""C( V&&<&: &% (7 B( !""6&B Q% :&((
@(79>-)*9( :&( 79-*: ()& ;:;(774 :-79%()4 =;% 0(4 >-)0 :0(77
8)-;F:( :-0&%90&: ’9%/ .&%(.&(*:( ’/&* >-)(89*8
%V&9+0(*( !""C) G&()L9( 6CC2&) %/& 8)-;F :9L&
+909*9:/&: (: %/& (=;*+(*.& -> F)&4 +&.)&(:&:%Q*%-*&79:
(*+ D9:.;:(!"1C&B

I()=-) :&(7: )(*8& =&%’&&* G(X( @(79>-)*9( (*+
*-)%/’()+ 9*%- Q7(:?(%V&&<&: &% (7 B(!""6&B N/9:
:F&.9&: (88)&8(%&: -* 7(*+ (*+ 9%: +9:%)9=;%9-* -* %/&
:-;%/&)* @/(**&7 T:7(*+: <()9&: :&(:-*(774 ’9%/ %/&
8)&(%&:% *;0=&): -=:&)<&+ 9* A(4 (*+ U;*&%$%&’()% (*+
,-./&0(!"1J)V&&<&: &% (7 B(!""6&B N/& =)&&+9*8
:&(:-* -> %/& +9>>&)&*% .-7-*9&: ()& F)-8)&::9<&74 7(%&)
%=&%’&&* D&=);()4 (*+ R.%-=&)&’9%/ )--?&)9&: >)-0 G(X(
@(79>-)*9( %- K(:/9*8%-*%V&&<&: &% (7 B(!""6&B Q% :&((
/()=-) :&(7: ()& ;:;(774 :-79%()4((*+ ()& .(F(=7& -> +9<9*8
%- 8)&(% +&F%/:%HCC 0 Y&%- >9*+ F)&4%G;)*:(6CCC&B

Z-)%/&)* &7&F/(*% :&(7 =)&&+9*8 .-7-*9&: )(*8&
=&%’&&* G(X( @(79>-)*9( (*+ 5-9*% V&4&:(@(79>-)*9((
9*.7;+9*8 %/& @/(**&7 T:7(*+:%V&&<&: &% (7 B(!""6)

3-’)4(6CC6&B R> %/& @/(**&7 T:7(*+ )--?&)9&:( %/&
:0(77&:% *;0=&) -> &7&F/(*% :&(7: 9: >-;*+ -* $(*
@7&0&*%& T:7(*+ (*+ %/& 7()8&:% .-7-*4 -* $(* A98;&7
T:7(*+%3-’)4(6CC6&B Z-)%/&)* &7&F/(*% :&(7: )&%;)* %-
%/& @/(**&7 T:7(*+: %’9.& ( 4&() %- =)&&+ (*+ 0-7% (>%&)
098)(%9*8 %- ->>:/-)& 7-.(%9-*: 9* %/& Z-)%/ 5(.9>9. (*+
[;7> -> Q7(:?( %- >-)(8&%$%&’()% (*+ S&3-*8(!""H&B Q%
:&((’/&)& %/&4 :F&*+ 0-:% -> %/&9) (**;(7 .4.7&%3&
G-&;> &% (7 B(6CCC&(*-)%/&)* &7&F/(*% :&(7: ()& ;:;(774
:-79%()4 (*+ +9<& .-*%9*;(774 +;)9*8 %/&9) >-)(89*8
098)(%9-*:%3& G-&;>(!""J&B

! A(%&)9(7: (*+ 0&%/-+:
! "! #$%&’ ()*(

$(*%( A-*9.( G(4%(FF)-P90(%&74 J2C ?06)D98\!&
9: =-;*+&+ =4 %/& 5(7-: ]&)+&: 5&*9*:;7( %- %/& :-;%/
%MM^JH_ Z !!1^6J_ K&(5-9*% S;0& %- %/& *-)%/%MM^
H"_ Z !!1^ J1_ K&(*+ %/& &+8& -> %/& &:.()F0&*% %- %/&
’&:% B N/& =(4 .-*%(9*: %/)&& :;=0()9*& .(*4-*:’S;0&
(*+ V&+-*+- .(*4-*:(’/9./ /&(+ 9* :/(77-’ ’(%&):%HC
0&((*+ $(*%( A-*9.( @(*4-*(’/9./ /&(+: (% ( +&F%/ ->
(FF)-P90(%&74 !CC 0B Q :/(77-’ :/&7> =&%’&&* $(*%(
A-*9.( @(*4-* (*+ V&+-*+- @(*4-* &P%&*+: (: ( F7(%&(;
>)-0 %/& HCE0 .-*%-;) B N/& %4F9.(7 +&F%/ 9: 2C W #C 0
(*+ %/& 0(P90;0 +&F%/ 9: JCC W HCC 0B $;)>(.&
%&0F&)(%;)&: )(*8& >)-0 !!‘ %- 66‘%U;74 W S&.&0=&)’
!2‘ W 66‘)U(*;()4 W U;*&’!!‘ W !#‘&B S;)9*8
%/& !""# W !""1 a7 Z9b-(%/)&& F&(?: -> :&( :;)>(.&
%&0F&)(%;)&%$$N&(*-0(79&: ’&)& &<9+&*%’A(4 W U;*&
!""#($&F%&0=&) W R.%-=&) !""# (*+ Q;8;:% !""1(’9%/
(* 9*.)&(:& 9* %&0F&)(%;)& -> Y 6‘ (=-<& %/& *-)0
%Z&L79* &% (7 B(6CCM&B
!+, -($( ./00*.$1/2 (2& (2(0’3*3

K& .-*+;.%&+ :;)<&4: >)-0 D&=);()4 !""# %- U;*&
6CC6 (*+ >)-0 Q;8;:% 6CCH %- U;*& 6CC# ’9%/ (* (<&)(8&
-> M\H +(4: -* %/& ’(%&) F&) 0-*%/%! c 6##)N(=7& !&)
*- +(%( ’(: .-77&.%&+’S&.B !"""(R.% B 6CCC(U;74
6CC!($&FB 6CC!(S&.B 6CCH(A(4 6CC2(D&=B W QF)B
6CC# B K& 8&*&)(774 >-77-’&+ 9*:/-)&%+9:%(*.& >)-0 :/-)&
d HCC 0&(*+ ->>:/-)&%+9:%(*.& >)-0 :/-)& e HCC 0&
)-;%&: 9* %/& 0-)*9*8 (*+ &()74 (>%&)*--*(;:;(774 ’9%/
:&( .-*+9%9-* d 6 -* %/& G&(;>-)% ’9*+E>-).& :.(7& B V-;%&:
’&)& F7(**&+ %- F)-<9+& (* &<&* .-<&)(8& -> %/& =(4
%/)-;8/-;% %/& :%;+4 F&)9-+%D98\6&((*+ ’&)& .-<&)&+
>)-0 #E0%!""# W 6CCC&(*+ !CE0 F-’&) =-(%:%6CC! W
6CC6(6CC2 W 6CC#&((*+ ( !#E0 :(97=-(%%6CCH&((% (*
(<&)(8& :F&&+ -> !1 ?0f/B

6

!

" 3-’)4 A$(@())&%%( U](!"""B A()?&% :O;9+ "#$%&# #’($)*+)!* 9* %/& +9&% -> @(79>-)*9( :&( 79-*: ,($#’-.* +($%/#0!%(!.* 9* $-;%/&)* @(79>-)*9(%!"1! W
!""H&B @(7@RDT V&F-)% JC’!"2 W 6C#B

3-’)4 A$(5&))40(* 3A(!""6B Q&)9(7 F/-%-8)(F/9. .&*:;: >-) @(79>-)*9( :&( 79-* ,($#’-.* +($%/#0!%(!.* F;F: (% $(* A98;&7 T:7(*+(@(79>-)*9( >-)
!"1# W !""C (*+ $(* Z9.-7(: T:7(*+(@(79>-)*9( >-) !""C B Z(%9-*(7 A()9*& D9:/&)9&: $&)<9.&($-;%/’&:% D9:/&)9&: $.9&*.& @&*%&)(Q+09*9:%)(%9<& V&F-)%
3UE"6E!" B !" FFB

! " # $ HJ=



!"#$% &’( )*+,- ./(.>0.1*. 231"4. 5.-
!"#$ %"&’ &()&(*(+,* ,$( -+-,-". /01 #22&3-+",(* 24 5".-42&+-" *(" .-2+ *-6$,-+6*7

!"#$6 7883/* "1 *’( 8"(9, 83/ *’( -(./) %::; < 6==; "1 0.1*. 231"4. 5.-

8( #2..(#,(3 3"," 9-,$ ."),2) #2%):,(&* "+3
2##"*-2+"..; 9-,$ ,")( &(#2&3(&* 7 8$(+ 9( *)2,,(3
)-++-)(3* ".2+( 2& -+ -+,&"*)(#-4-# 6&2:)* ".2+6 *:&<(;
&2:,(*(9( &(#2&3(3 *)(#-(*(+:%=(& 24 "+-%".*("+3
3"," 2+ =($"<-2&". *,",(*%>"=.( ?&7 8$(+ ,$(; 9(&(
2=*(&<(3 -+ "**2#-",-2+* "+3@2& "66&(6",-2+* 9-,$
32.)$-+*(9( *,:3-(3 ,$(*( %-A(3B*)(#-(* 6&2:)* :*-+6 "
6&2:) 42..29-+6 )&2,2#2. 9-,$ *#"+ *"%).-+6%C.,%"++(
DEFG)H"++(DEEE&"+3 %2+-,2&(3 ,$(% 42& ", .("*, ?I
%-+ ", IB%-+ )(&-23* ,$&2:6$2:, ,$( 32.)$-+ *-6$,-+6
%J("&K-(?LLM&7 8( (*,-%",(3 ,$( +:%=(& 24 "+-%".*(

=($"<-2&("+3 6&2:) 42&%",-2+ 9$(+ ,$( =2", 9"* N IL %
4&2% " 32.)$-+ *#$22. 7 C+ !""#$"!%&’( 9"* 3(4-+(3 "* "
#2+,-+:2:* "**2#-",-2+ =(,9((+ *(" .-2+* "+3 32.)$-+* 42&
!DL %-+(9-,$ ,$( ? 6&2:)* 3-*).";-+6 *-%-."& "#,-<-,-(*
3:&-+6 ", .("*, )"&, 24 ,$( *-6$,-+6 7 C+ !))’*&!%&’( 9"*
3(4-+(3 "* " 6&2:)-+6 -+ 9$-#$ )-++-)(3* "+3 32.)$-+*
9(&( N DLL % ")"&, -+ " IB%-+ *"%).-+6 )(&-23)9$(+
,$( -+3-<-3:".* 9(&( "=2:, D % ")"&,(-, 9"* #",(62&-K(3
"* " *+’)$ !))’*&!%&’( 7 O+ %-A(3B6&2:) *-6$,-+6*( ,$(
)&2,2#2. -+#.:3(3 " 3(#-*-2+ &:.( ,2 ".9";* *,"; 9-,$ ,$(
."&6(& 32.)$-+ 6&2:) 9$(+ D 2& %2&( "+-%".* .(4, ,$(

PD? J!CQRO (, ". 7’0-++-)(3 3-*,&-=:,-2+(2##:&&(+#( "+3 =($"<-2&



!"!#!$% &’($% )*’+,-

!"#$% & ’()#%* +, -(*.%/- "01 -())"*/ +, *%-%"*23 %,,+*4 1(*506 &778 9 :;;: "01 :;;< 9 :;;8

.//0 .//1 ./// 2333 233. 2332 2334 2335 2330 6’#$%

7’$# 8+*9:;8’

<"8=’*:% > 433 ? &*’? 8=’*:& 4 .0 .2 5 5 4 @ A . 4/

B&&8=’*:% C 433 ? &*’? 8=’*:& 2A A 4 @ .3 / 4 .0 2 01

D’?E!":F !"8=’*: $"F ’&&8=’*: .. A1 20 20 .0 @ 3 .. 4 .@3

6’#$% "+?E:* ’& E’$# 8+*9:;8 A/ 41 @@ A0 AA .1 / A. 1 200

G:8:$*(= :&&’*#’

H’+*8 8,:"# I!#= ,!""!,:F $"F

(:#$(:$" $88’(!$#!’"8 3J2 . 3JA 3JA 3J4 3J. 3 . . @

6’# ! ’& 4K?!"- E:=$9!’*$% 8$?,%:8

F+*!") ,!""!,:FLF’%,=!" $88’(!$#!’"8 2 .3 @ @ 5 . 3 .A .. 4.

H’+*8 8,:"# I!#= ,!""!,:F $"F

(:#$(:$" $))*:)$#!’"8 4 .5 0 / 22 .@ A .A 2 /.

6’# ! ’& 4K?!"- E:=$9!’*$% 8$?,%:8

F+*!") ,!""!,:FL(:#$(:$" $))*:)$#!’"8 41 .15 13 ... 241 .02 A. .43 20 . 30A

6’# =’+*8 (’"F+(#!") 8+*9:;8 .@@ 22@ .01 .@1 .5. 0A 04 23@ 1@ . 2/.

!"#$% : =%,50545+0- +, 43% )+-4 5)>+*4"04 >5005>%1 #%3".5+*"$ -4"4%- "01 %.%04-(6*+(> ,+*)"45+0("01 #+"4 15-4(*#"02%
7:=$9!’* M:8(*!,#!’"

?%3".5+*"$ -4"4%-

6*$9:% N’9!") 8#:$F!%; !" ’": F!*:(#!’"

OI!??!") N’9!") I!#=’+# $ ,*:(!8: F!*:(#!’" $# $"; 8,::F $"F I!#=’+# %:$,!")

M!9!") P’ 8#:$F; F!*:(#!’"$% ?’9:?:"#)F!9:8 %’"):* #=$" A3 8

O+*&$(:K&::F!") BE9!’+8 &::F!") $(#!9!#!:8 ,:*&’*?:F (%’8: #’ I$#:* 8+*&$(:

O’(!$%!Q!") O’?: ’* $%% )*’+, ?:?E:*8 !" $%?’8# (’"8#$"# ,=;8!($% (’"#$(# I!#= ’": $"’#=:* $"F ’&#:" F!8,%$;!") 8+*&$(: E:=$9!’*8

R%$;!") S"; $(#!9!#; #=$# !"(’*,’*$#:8 +8: ’& $ &’*:!)" ’ET:(#

G:8#!") P’8#*!%8 $# ’* (%’8: #’ #=: 8+*&$(:)E’F; 8%’,!") F’I"I$*F $# $" $")%:(*!8!") #’ 8+*&$(: #’ E*:$#=:

6=:*?’*:)+%$#!") H!"F $"F &’*:&%!,,:*8 :U#:"F $E’9: 8+*&$(: ’* $"; ’#=:* =!"FK ’* &’*:&%!,,:* ,’8!#!’" :U#:"F $E’9: 8+*&$(: E+# "’# $8 !" T+))!")

R’*,’!8!") V:$,!") &*’? I$#:* !" $ 8=$%%’I $*(=(*::"#:*!") =:$F&!*8#%R:#:*8’" $"F 7$*#=’%’?:I(./50&

W+))!") 7’#= =!"F &%!,,:*8 $"F ’": &’*:&%!,,:* :U#:"F $E’9: 8+*&$(:%G!:F?$"(.//3&

X’%%’I!") &!8=!") E’$# X’%%’I!") &!8=!") E’$# I=!%: #*$I%!") $# 3 Y A33 ? &*’? 8#:*"

B" E+’;8(’" *’(Z8 6=:*?’*:)+%$#!’"(*:8#!")(’* ’#=:* E:=$9!’* F!8,%$;:F ’" E+’;8

?%3".5+*"$ %.%04-

H:$F +, [U,’8+*: ’& &’*:8:(#!’" ’& E’F; $# 8+*&$(: !" $ ":$*K9:*#!($% ’* 9:*#!($% ,’8!#!’"(*:?$!"!") E*!:&%; 8#$#!’"$*;

V:$, S!*E’*": &’*I$*F ,*’)*:88 ’& $# %:$8# ’": E’F; %:")#= I=!%: !" F’*8$% ,’8!#!’"%E+# *:,:#!#!9: !"8#$"(:8 ’& %:$,!") $*: *:&:**:F #’
$8 ,’*,’!8!")&

O,;=’, 7*!:& 9:*#!($% ’* ":$*K9:*#!($% :%:9$#!’" ’& #=: E’F; I!#= =:$FK+, :U,’8+*: ’& &’*:8:(#!’"

@*+(> ,+*)"45+0

6!)=# S"!?$%8 ):":*$%%; ’": E’F; %:")#= $,$*#

V’’8: S"!?$%8 ):":*$%%; . Y 4 E’F; %:")#=8 $,$*#

M!8,:*8:F S"!?$%8 ):":*$%%; C 4 E’F; %:")#=8 $,$*#

\$*!$E%: S"!?$%8 !**:)+%$*%; 8,*:$F)’* $ )*’+, #=$# ?::# C . ’": ’& $E’9: (*!#:*!$

D’"9:*):"# W’!"!") ’& C . 8+E)*’+,8 #’ #=: &’($% )*’+,

?+"4 15-4(*#"02%

S9’!F$"(: S"!?$%8 ?’9: $I$; &*’? 9:88:% ’* $,,:$* #’ F!9: !" *:8,’"8: #’ 9:88:%

P’ *:8,’"8: S"!?$%8 8=’I "’ $,,$*:"# *:8,’"8: *:%$#!9: #’ $,,*’$(= ’* ,$88KE; ’& 9:88:%

S,,*’$(= S"!?$%8 ?’9: #’I$*F 9:88:% F+*!") $# %:$8# ,$*# ’& ’E8:*9$#!’" ,:*!’F

7’I*!F: O,:(!$% ($8: ’& $" $,,*’$(= *:8,’"8:%$"!?$%8 8I!? ":$* E’I ’& #=: E’$#&

@ ! " # $ 4@=



!"#$% & ’())(*%+ ,(-./()-, ")+ 012)/, 314 5667 8 9::9 ")+ 9::; 8 9::7
!""# !""$ !""" %&&& %&&! %&&% %&&’ %&&( %&&# )*+,-

<2=#%4 13 *())(*%+ ,(-./()-,
./,012345 6*0 1/+,1/,47

8,-36*043, 7/, -3*4 !’& %"" !!9 !&" !&’ (: ’( %&! "9 !!"!
;,0<*0 7/,- !& %% !9 !$ & ’ 9 %% !: !&’
=*0+2/04 /-/>2,4+ 7/,- & : & % % ! & ’ & !:
?/4/031 >3443>/@! # $ ( % & & & & & %:
)*+,- 7352+3457 !(# ::% !:9 !:! !&# (" (& %%$ !&# !::%

A4 ,77*13,+3*4 B3+2 1/+,1/,47!!

8,-36*043, 7/, -3*4 % # ! 9 ( & & !! $ :"
;,0<*0 7/,- & 9 : ! & ! & % % !:
=*0+2/04 /-/>2,4+ 7/,- & & & & & & & & ! !
?/4/031 >3443>/@! & & & & & & & & & &
)*+,- 7352+3457 % !! 9 ’ ( ! & !: !! ’:

A4 ,550/5,+3*4 B3+2 1/+,1/,47!!

8,-36*043, 7/, -3*4 !% :9 !# !( %& !’ : %9 $ !9"
;,0<*0 7/,- & : % ! % ! ! ! & !!
=*0+2/04 /-/>2,4+ 7/,- & & & & & & & & & &
?/4/031 >3443>/@! & & & & & & & & & &
)*+,- 7352+3457 !% :# !" !# %% !( 9 %’ $ !(&

)*+,- 4CD</0 *6 >3443>/@ 7352+3457!!! !$! :$: !’$ !’# !:( $’ (’ %#% !%$ !’(%
<2=#%4 13 *())(*%+ 012)/%+
EC0345 7/,012 6*0 1/+,1/,47

8,-36*043, 7/, -3*4 :&’ #&’ %!! %&( !#’ !!’ #’ :&& %&( %%"$
;,0<*0 7/,- !: :’ %" %9 & ’ 9 %# %: !(&
=*0+2/04 /-/>2,4+ 7/,- & : & % % ! & ’ & !:
?/4/031 >3443>/@! # $ ( % & & & & & %:
)*+,- >3443>/@7 :%’ #’! %9( %:9 !## !%! #" ::% %9" %9"9

EC0345 1/+,1/,4 7352+3457!!!!

8,-36*043, 7/, -3*4 !$ ($ ’& :! ($ ## 9 "’ 9! 9’%
;,0<*0 7/,- & # 9 : % ! % # % %$
=*0+2/04 /-/>2,4+ 7/,- & & & & & & & ! ! %
?/4/031 >3443>/@!! & & & & & & & & & &
)*+,- >3443>/@7 !$ #’ ’9 :9 #& #$ ( !&: 99 9$%

)*+,- 4CD</0 *6 >3443>/@ 1*C4+/@ :9: $%( :&& %($ %9# !"" $9 9:’ %": %"#(
’())(*%+ ,(-./()- 34%>2%)0?%,(-./()-,F.4&
./,012345 6*0 1/+,1/,47

8,-36*043, 7/, -3*4 !G&9 !G:: &G(’ &G#9 &G(’ &G$( &G#’ &G"" !G!% &G"%
;,0<*0 7/,- &G&# &G!& &G&$ &G!% &G&& &G&# &G&’ &G!! &G!’ &G&$
=*0+2/04 /-/>2,4+ 7/,- &G&& &G&! &G&& &G&! &G&! &G&! &G&& &G&% &G&& &G&!
?/4/031 >3443>/@! &G&’ &G&9 &G&: &G&! &G&& &G&& &G&& &G&& &G&& &G&%
)*+,- >3443>/@7 !G!( !G9$ &G#( &G$$ &G(( &G"9 &G$& !G!% !G%# !G&:

EC0345 1/+,1/,4 7352+3457!!!!

8,-36*043, 7/, -3*4 &G!& &G%( &G!! &G!( &G!# &G!" &G&’ &G!" &G%! &G!(
;,0<*0 7/,- &G&& &G&9 &G&% &G&% &G&% &G&: &G&! &G&% &G&% &G&%
=*0+2/04 /-/>2,4+ 7/,- &G&& &G&& &G&& &G&& &G&& &G&& &G&& &G&! &G&! &G&!
?/4/031 >3443>/@! &G&& &G&& &G&& &G&& &G&& &G&& &G&& &G&& &G&& &G&&
)*+,- >3443>/@7 &G!& &G:& &G!: &G!$ &G!" &G%! &G&( &G%! &G%: &G!"

)*+,- >3443>/@ 7352+345 60/HC/41I !G%( !G#! &G$" !G&( &G$’ !G!’ &G$( !G:: !G’! !G%%
! J3443>/@ 4*+ 0/1*543K/@ ,+ 7>/13/7 -/L/- M
!!J3443>/@7 B/0/ 7352+/@ 34 ,77*13,+3*4 B3+2 <*++-/4*7/ @*->2347 !"#$%&’$ (#")*+("$( 72*0+N</,O/@ ,-.’/%)"$ 0-.’/%$ ,4@ -*45N</,O/@ 1*DD*4 @*->2347

, G *+’-)$%$(50,I B2,-/ 1$*/#%*/(%"$ #&2"$("$(<-C/ B2,-/ 3+.+-)&’(-#+ 4"$*"."$ ,4@ 2CD><,1O B2,-/ 5-6+’(-#+ )&7-+-)6.%+- M )2/I ,-7* ,550/5,+/@ B3+2
J,13631 B23+/N73@/@ @*->2347 8+6-)&#/9)*/"$ &2.%:"%0-)$(P377*Q7 @*->2347 ;#+4’"$ 6#%$-"$(D34O/ B2,-/7 3+.+-)&’(-#+ +*"(&#&$(#+(+(50,I B2,-/7(,4@ E,--Q7
>*0>*37/7 </&*&-)&%0-$ 0+..% M

!!!)237 @,+, 341-C@/7 >3443>/@7 *<7/0L/@ R !&& D 60*D 1/+,1/,47M
!!!!)237 @,+, 0/>0/7/4+7 ,77*13,+3*47(,550/5,+3*47(,4@ >3443>/@7 *<7/0L/@ R !&& D 60*D 1/+,1/,47M

’!? STUPVA /+ ,- M’J3443>/@ @37+03<C+3*4(*11C00/41/ ,4@ </2,L3*0



!" #$$% &$’$( )*$#$+(,)*- ./#* 01233 4,5$5
6789: ,5; <= &,3"(,- ">?/))"; ./#* @1 A 0BB 33
’"5-"-(,5; C/+/#,’ 4,5$5 1C ">?/))"; ./#* DBB 33
’"5-E C?(/5+ #*" -/+*#/5+(("-",(&*"(- ,’-$ F/;"$#,)"; #*"
,5/3,’-G H"*,F/$( ./#* 4,5$5 I/ J 33 K/;"$ 4,3&$(;"(
$( 4,5$5 LM9 C/+/#,’ 4,3&$(;"( E !" &,#,’$+"; )*$#$-
,5; F/;"$- ,5; ("F/"."; #*"3 N$( -)"&/"- /;"5#/N/&,#/$5
,5; #$ ;"#"(3/5" #*" 5,#?(" ,5; ’"5+#* $N ,--$&/,#/$5- E
O/"’;.$(% .,- &,((/"; $?# ?5;"( #*" &?(("5# ’,.- $N
4,’/N$(5/, ,5; #*" L"5"(,’ <?#*$(/P,#/$5 N$( 8&/"5#/N/&
Q"-",(&* /--?"; HR #*" :,#/$5,’ 7&",5/& ,5; <#3$-)*"(/&
<;3/5/-#(,#/$5%N/’"- S J1T A 90TT ,5; S J1T9J01&E

!"#$% &’( )*+,- ./(. .0, *’( "0"*".1 234 566/,"0.*() 67 ’./86/ )(.1 )"#’*"0#)

!" ,’-$ &$5-/;"("; ("-)$5-"- #$ )$#"5#/,’ ;/-#?(2
H,5&" /5F$’F/5+ ("-",(&* H$,# ,5; )/55/)";- E U/55/)";-
/5 ,H-"5&" $N &"#,&",5- ."(" 5"F"( $H-"(F"; ,))($,&*/5+(
,F$/;/5+ $( H$.(/;/5+ $?( ("-",(&* H$,# E 75 , #$#,’ $N =90
,--$&/,#/$5- ,5; ,++("+,#/$5- ./#* &"#,&",5-( H$,#
;/-#?(H,5&" .,- $H-"(F"; /5 0VJW $N #*" -/+*#/5+-%! X
J&),))($,&* ,5; H$.(/;/5+ ."(" $H-"(F";(("-)"&#/F"’R(
/5 BVYDW%! X =&,5; =VJW% ! X T&$N #*" -/+*#/5+-(
,5; ,F$/;,5&" .,- 5"F"( ("&$(;";E

!" )"(N$(3"; ;,#, ,5,’R-"- ?-/5+ 8#,#F/". 1VB ,5;
8#,#/-#/&, JVB);,#, $5 -)"&/"- ;/-#(/H?#/$5 ."(" )’$##";
./#* <(&LZ8 YV= E 75’R $5" -/+*#/5+ )"( ,++("+,#/$5 .,-
&$5-/;"("; #$ ,F$/; )-"?;$2(")’/&,#/$5 ;?(/5+ ,5,’R-/- $N
)/55/)"; H"*,F/$(( &$?5#- ,5; ;/-#(/H?#/$5 /5 3/[";2
-)"&/"- -&*$$’- E !" ?-"; )(";"#"(3/5"; #(,5-"&#- #$
"5-?(" #*,# ($?#"- ."(" 5$# (")",#"; /5 , -/5+’" -?(F"R ,5;
",&* "5&$?5#"( .,- ’/%"’R $N H"/5+ ("&$(;"; $5’R $5&"E

9 Q"-?’#-
9$: !"(1, (776/* .0, 0+;8(/ 67 )"#’*"0#)

O/"’; "NN$(# N$( #*" "5#/(" -#?;R )"(/$; /- /’’?-#(,#";
/5 \,H’" 9 E 7N , #$#,’ $N 91T= )/55/)"; -/+*#/5+-%;,#,

/5&’?;"- )/55/)"; -/+*#/5+- /5 ,--$&/,#/$5-(,++("+,#/$5-
,5; ,# ] 9BB 3 N($3 &"#,&",5-&(4,’/N$(5/, -", ’/$5-
."(" #*" 3$-# $H-"(F"; -)"&/"-%JYW( ! X 90Y0&(
N$’’$."; HR U,&/N/& *,(H$( -",’-%JVDW(! X 909&,5;
:$(#*"(5 "’")*,5# -",’-%BVYTW(! X 91&E U/55/)";-
."(" 5$# ("&$+5/P"; ,# -)"&/"- ’"F"’ $5 , #$#,’ $N =0
-/+*#/5+- E

75 , #$#,’ $N DBJ &"#,&",5 -/+*#/5+-(." N$?5; #*,#
-", ’/$5- ."(" #*" 3$-# $N#"5 $H-"(F"; )/55/)"; N$?5; /5
,--$&/,#/$5- ./#* ;$’)*/5-%YVTW(! X 0Y&(N$’’$."; HR
*,(H$( -",’-%0V=W( ! X 90&,5; :$(#*"(5 "’")*,5#
-",’-%BV=1W(! X 9&(,5; /5 &’$-" ,--$&/,#/$5 ./#*
&"#,&",5-%=V=W( ! X Y&E O?(#*"(( -", ’/$5- ,’-$
,++("+,#"; ./#* &"#,&",5-%0@W( ! X 9DY&.*"(",-
*,(H$( -",’- ."(" N$?5; /5 ,++("+,#/$5- $5’R ;?(/5+ 99
-/+*#/5+-%9V@W&E :$(#*"(5 "’")*,5# -",’- ."(" 5"F"(
N$?5; /5 ,++("+,#/$5- ./#* &"#,&",5- E

!" &$?5#"; , #$#,’ $N =Y@T /5;/F/;?,’ )/55/)";- ,#
-", ;?(/5+ #*" -",(&* N$( &"#,&",5-% ! X =DYD&,5;
;?(/5+ &"#,&",5 -/+*#/5+-%! X DJ=&%\,H’" 0&E
9$9 4"#’*"0# 7/(<+(05-(655+//(05( .0, ,")*/"8+*"60

8/+*#/5+ N(">?"5&/"- N$( #*" #*("" -)"&/"- ,("
/’’?-#(,#"; /5 \,H’" 0 E 4,’/N$(5/, -", ’/$5- ."(" 3$-#
N(">?"5#’R -/+*#"; /5 9YYJ2/5 ,H-"5&" $N &"#,&",5-2,5;
=BB@2;?(/5+ ,--$&/,#/$5- ./#* &"#,&",5- E 7F"(,’’( -",
’/$5- ."(" $H-"(F"; ./#* &"#,&",5- ;?(/5+ #*" "5#/(" -#?;R
)"(/$;E I,(H$( -",’ -/+*#/5+ N(">?"5&R .,- */+*"-# /5
=BBB ,5; =BB@ /5 ,H-"5&" $N &"#,&",5-(,5; /5 9YYJ(
9YYY(,5; =BBB ;?(/5+ ,--$&/,#/$5- ./#* &"#,&",5- E <
-/+5/N/&,5# ;/NN"("5&" /5 #*" $F"(,’’ -/+*#/5+ 5?3H"(- N$(
#*" #*("" )/55/)"; -)"&/"- ,3$5+ #*" "5#/(" -#?;R )"(/$;
.,- $H-"(F";% " X 1V09(#$ X J(% ^ BVBB9&(./#* 3$("
-/+*#/5+- N$?5; ;?(/5+ 9YYJ /5 &$3),(/-$5 #$ $#*"( R",(- E

!" N(">?"5#’R $H-"(F"; -", ’/$5- ,5; *,(H$( -",’- /5

T ! " # $ 1D=



!"#$% &’( )*+,- ./(. .0, *’( "0"*".1 234 566/,"0.*() 67 86/*’(/0 (1(9’.0* )(.1 )"#’*"0#)

!"#$%#& ’#%()$% * +,, - .)"- $/")(&01% #&$" 23 %/(
(3%2)( 0#4%526$78(9&(’2%/ 0"%/ $:(!2($ $/"’236 # /26/
31-0() ". $26/%236$ 3(#) $10-#)23( !#34"3$(:#)%2!1&#)&4
%/( ;#3%# <"32!# =#34"3> ?")%/()3 (&(:/#3% $(#&$ ’()(
"3&4 $((3 23 "..$/")( ’#%()$ #3@ -"$%&4 23 :)"A2-2%4 ". %/(
;#3%# <"32!# =#34"3%5267B&>

;(#$"3#& @2$%)201%2"3 ". $(# &2"3$ #3@ /#)0") $(#&$
$/"’$ # )(61&#) 4(#)C)"13@ :)($(3!((’2%/ # $2632.2!#3%
/26/ 31-0() ". $(# &2"3 $26/%236$ 23 ;1--() D,,D
%5267+&> E $2632.2!#3% @2..()(3!( 23 %/( "F()#&& $26/%236
31-0()$ .") %/( %/)(( $:(!2($ ’#$ "0$()F(@ ’2%/23 %/( ."1)
-"3%/ :()2"@ !#%(6")2($%G23%()(;:)236(;1--()(#3@
5#&&&23 8HHI% ! J 97+9("# J 9($ * ,7,+&(8HHK% !
J B7LI("# J 9($ * ,7,+&(8HHH% ! J B7HH("# J 9(
$ * ,7,+&(D,,,% ! J 887L("# J 9($ * ,7,,8&(D,,8
% ! J B799("# J 9($ * ,7,+&(#3@ D,,L% ! J 97LI("#
J 9( $ * ,7,+&> ?" $1..2!2(3% @#%# .") $(#$"3#&
!"-:#)2$"3 ’#$ !"&&(!%(@ 23 D,,D #3@ D,,+ > ?")%/()3
(&(:/#3% $(#& ’()( "0$()F(@ "3&4 23 8HHK(D,,8(D,,+
#3@ D,,L(’2%/ # -#M")2%4 ". $26/%236$ 23 )(!(3% 4(#)$
%5267+&>
:$; <(’.="6/ .0, #/6+9 )">(

! =#))(%%# NO(P"’)4 <;(;%23!/!"-0 =Q(P433 <;(="$6)"F( RQ(D,,,> S2$%)201%2"3 #3@ #013@#3!( ". -#)23( -#--#&$ #% ;#3 =&(-(3%( T$&#3@ #3@

$1))"13@236 "..$/")( ’#%()$’)($1&%$ .)"- #()2#& #3@ 6)"13@ $1)F(4$ 23 8HHK #3@ 8HHH > ?#%2"3#& <#)23( 52$/()2($ ;()F2!((;"1%/’($% 52$/()2($ ;!2(3!(

=(3%()(E@-232$%)#%2F( R(:")% PNC,,C,D > B+ ::>

" 5")3(4 UE(V#)&"’ N(<1%" <<(P"’)4 <(V#W() N(=#-()"3 X(<"0&(4 N(;%23!/!"-0 =(=#))(%%# NO(D,,D> Y> ;> Z#!2.2! -#)23( -#--#& $%"!W

#$$($$-(3%$’D,,,> Y> ;> S(:#)%-(3% ". ="--()!(> ?[EE \(!/32!#& <(-")#3@1- ?[EEC\<?<5;C;G5;=C9,,(S(!(-0() D,,, >

G( ."13@ # %"%#& ". 323( 0(/#F2")$ (A/202%(@ 04 %/(
%/)(( $:(!2($ ". :2332:(@$%5267L&> [3 # %"%#& ". 8B+++C
-23 0(/#F2")#& $#-:&($ (A#-23(@(#&& %/)(( $:(!2($ ’()(
-"$% ".%(3 "0$()F(@ %)#F(&236%+,](% $26/%236$ J IDK&(
."&&"’(@ 04 %/()-")(61&#%236^M166236%8B](% J D,+&(
#3@ .((@236%97D](% J BI&> [3&4 $(# &2"3$ ’() _(#@

1: ’#$ #&$" ".%(3 "0$()F(@%8K](% J D+H&>
[3 # %"%#& ". 898D+C-23 0(/#F2")#& $#-:&($

(A#-23(@(’( $26/%(@ =#&2.")32# $(# &2"3$ -"$% ".%(3
%)#F(&236%+B]( % J I,9&( %/()-")(61&#%236^M166236
%8+](% J 8HD&(#3@ /(#@ 1:%8B](% J 8K+&)%/(4
’()( #&$" %/( "3&4 $:(!2($ ". :2332:(@ "0$()F(@ $"!2#&2‘236
%,7D9](% J 9&> T3 !"3%)#$%(/#)0") $(#&$ ’()( -"$%
".%(3 $((3 /(#@ 1:%++](% J +K "3 # %"%#& ". 8,+
0(/#F2")#& $#-:&($&(."&&"’(@ 04 %)#F(&236%89](% J
8B& #3@ %/()-")(61&#%236^M166236%8D]( % J 89&>
?")%/()3 (&(:/#3% $(#&$ ’()( -"$%&4 "0$()F(@ /(#@ 1:
%H9](% J 89 "3 # %"%#& ". 8B 0(/#F2")#& $#-:&($&>

G( ".%(3 $26/%(@ =#&2.")32# $(# &2"3$ 23 6)"1:$ ". %’"
") -")( #32-#&$%-(#3 J 87HI()#36( 8 a +,( % J
89H9&> _#)0") $(#&$(#&%/"16/ "0$()F(@ 23 6)"1:$ ". %’"
") -")((’()( -"$% ".%(3 $26/%(@ #&"3(%-(#3 J 87BB(
)#36( 8 a 8D(% J 898&> ?")%/()3 (&(:/#3% $(#&$ ’()(
"3&4 $26/%(@ #&"3(%% J 8+&>

; S2$!1$$2"3
;$? 4"#’*"0# 7/(@+(05-( 655+//(05( .0, ,")*/"A+B
*"60

G( ."13@ =#&2.")32# $(# &2"3$ %" 0( %/( -"$%
"0$()F(@ $:(!2($ ". :2332:(@$ 23 ;#3%# <"32!# V#4> \/2$
@#%# 2$ !"3$2$%(3% ’2%/ :)(F2"1$ $%1@2($ !"3@1!%(@ 23 %/(
;"1%/()3 =#&2.")32# V26/%%V"33(&& #3@ S#2&(4(8HH9)
=#))(%%# (% #& >(D,,,!)5")3(4 (% #& >(D,,D"(P"’)4
#3@ 5")3(4(D,,+&> _#)0") $(#&$ #3@ 3")%/()3 (&(:/#3%

I8? VQERbT (% #& >’Z2332:(@ @2$%)201%2"3("!!1))(3!( #3@ 0(/#F2")



!"#$% &’()*+(, -")./"01."*+ *2 3"++"3’-)%4(,"2*/+"( )’( ,"*+)(5(/0*/ )’(,)((+- ’,’35(+. )’(,)&-1/"+# 6778 9 :;;:
(+- :;;% 9 :;;<%:;;8 ") +*. "+=,1-’- 0’=(1)’ *2 ,(=> *2 -(.( 2*/ .5’ ?"+.’/ 9 &3/"+# @*+.5)&
!"#$"%&’(") *+ ),(-&,%() ."#" /,0,/"/ ,%&* +*1# )"’)*%’2 $’&"(*#,")’.,%&"#%3"$"45"# 6 7"5#1’#8&()9#,%(%:’#$- 6 :’8&()144"#%;1%" 6
<1(1)&&(’%/ ’1&14%%="9&"45"# 6 >*0"45"#&(’%/ /,0,/"/ 58 %145"# *+ )1#0"8) +*# "’$- )"’)*%?

)"’2) ."#" *5)"#0"/ 2")) +#"@1"%&28(’) ’2)* #"9*#&"/ 58
A*%%"22 ’%/ 3’,2"8%BCCD&’%/ 7*#%"8 "& ’2 ?%EFFE&?

G-" +#"@1"%$8 *+ H’2,+*#%,’ )"’ 2,*% ),(-&,%() /1#,%(
)"’#$- +*# $"&’$"’%) ,% BCCC .’) 2*."# &-’% ,% BCCI 6
BCCJ(9*)),528 ’) ’% "++"$& *+ &-" BCCI 6 BCCJ K2 >,L*?
=,4,2’#28( ’+&"# &-" BCJD K2 >,L*( =-’%"% BCCM&
#"$*#/"/ &-’& 9*912’&,*%) *+ H’2,+*#%,’ )"’ 2,*%) %"’# =’%&’
H’&’2,%’ N)2’%/ ."#" 41$- 2*."# ,% BCJM ?

G-" 2*.")& 9"#$"%&’(" *+ )"’ 2,*% ),(-&,%() *$$1##"/
/1#,%( &-" )144"#) *+ &-" )&1/8 9"#,*/( 9*)),528
,%/,$’&,%( &-’& &-"8 #"4’,%"/ ,% #**O"#,") /1#,%( &-"
4*%&-) *+ ;1%" 6 ;128%P/"22(BCJB)Q""0") "& ’2 ?(
BCCE&("R$"9& .-"% &#’0"2,%( *++)-*#" &* +*#’(" ? S%2,O"
9#"0,*1) )&1/,") *% )"’)*%’2 /,)&#,51&,*% )&’&,%( &-’& )"’
2,*%) ."#" +*1%/ ’& )"’ ,% &-" A,(-& 4*#" *+&"% ,% )9#,%(

’%/ .,%&"#%A*%%"22 ’%/ 7*#/(BCJI)H’##"&&’ "& ’2 ?(
EFFF&(’ $2"’# &#"%/ .’) %*& *5)"#0"/ ,% &-" 5’8? G-"
9"’O *+ ),(-&,%() ,% )144"# EFFE /*")%T& )""4 &* -’0"
’%8 )9"$,+,$ $*##"2’&,*% &* 9#"8 *$$1##"%$" *# *&-"#
*$"’%*(#’9-,$ +’$&*#) ? U’#5*# )"’2) ."#" 2")) ),(-&"/ &-’%
)"’ 2,*%)(.,&- ’ 9"’O +#"@1"%$8 ,% EFFI .-"% )"’#$-,%(
+*# $"&’$"’%) ? K2"9-’%& )"’2) ."#" ,%+#"@1"%&28 *5)"#0"/(
.,&- %* ),(-&,%() ,% BCCI ’%/ BCCC ’%/ ’ +". 4*#"
),(-&,%() ,% #"$"%& 8"’#) ? G-" 2*. ),(-&,%() /1#,%( K2
>,L* ."#" 9"#-’9) ’ #")9*%)" &* &-" /"$#"’)" ,% 4’#O"&
)@1,/ !"#$%" "&’#()*(+)(,49*#&’%& 9#"8 +*# &-,) )9"$,") ,%
&-" A,(-&%=,%$2’,#(BCCM&?

:*)& *+ *1# )"’ 2,*% ),(-&,%() *$$1##"/ 5"&.""% &-"
VF 4 ,)*5’&- ’%/ &-" $*’)&2,%"(’) ’2)* #"$*#/"/ 58 W*.#8
’%/ 7*#%"8%EFFV&+*# &-",# /,)&#,51&,*% ,% $"%&#’2 ’%/

J ! " # $ VM=



!"#$% &’()*"+,- +. /"00"/’1-(2+3( "0 -’),4( +. 4’3)4’)0- )- 5’66 )- "0 )--+4")3"+0 5"3( 4’3)4’)0-
!"#$%& ’&&#(&’)$*%+ ,$)- .()’.(’%+(*%/0 )-( 1$#+) )$2( ’ 3(-’4$*# ,’+ +$&-)(5 $+ $%./"5(5 $% )-$+ 1$&"#(6

%*#)-(#% 7’/$1*#%$’ 6 8% )-( 3’0( +(’ /$*%+ ,(#( ’/+*
*3+(#4(5 *1)(% %(’# +"32’#$%( .’%0*%+>(+9(.$’//0 :’%)’
;*%$.’ 7’%0*%6 :*2( 2’#$%( 2’22’/+ (<-$3$)
9#(1(#(%.(+ )*,’#5 .(#)’$% *.(’%*&#’9-$. 1(’)"#(+ /$=(
(+.’#92(%)+ ’%5 +"32’#$%( .’%0*%+ ,-(% )#’4(/$%& *#
1*#’&$%&% 7*29’&%’( >??@) A($9(# () ’/ 6( BCC@(
:$%./’$# () ’/ 6(BCC@&6 8% )-( +)"50 ’#(’(+-*#)D3(’=(5
’%5 /*%&D3(’=(5 .*22*% 5*/9-$%+ +-*,(5 ’ +)#$=$%&
9#(1(#(%.( 1*# )-( E(5*%5* ’%5 :’%)’ ;*%$.’ .’%0*%+(
9*++$3/0 5"( )* -$&- 9#*5".)$4$)0 9#(+(%.( ’) )-(+(
3’)-02()#$. 1(’)"#(+%F(’#G$(BCCH&6 F(’#G$%BCCH&’/+*
#(.*#5(5 -*, +(’ /$*%+ "+( )-( +"9(#$*# (.-*/*.’)$%&
’3$/$)0 *1 5*/9-$%+ )* /*.’)( 1**5(’%5 ’&&#(&’)( ,$)- )-(2
)* 1((5 %(’# )-( .’%0*%+6

I( 1*"%5 -’#3*# +(’/ +$&-)$%&+ )* 3( ,$5(/0
5$+)#$3")(5(3") )-( 2’J*#$)0 *1 *3+(#4’)$*%+ ,(#( #(.*#5(5
$% )-( %*#)-(#% .*’+)’/ ’#(’ ’%5 )-( +*")-(#%2*+) 9’#) *1
)-( 3’06 K-(+( ’#(’+( .-’#’.)(#$G(5 30 #*.=+ ’%5
3(’.-(+(#(9#(+(%) 1’4*#$)( #(+)$%& +9*)+ 1*# )-$+ +9(.$(+
%F"#%+(BCCC&’%5 -’4( (<)(%+$4( =(/9 3(5+ "+(5 30
-’#3*# +(’/+ 1*# 1*#’&$%& ’%5 1((5$%& ’.)$4$)$(+%F(’#G$
9(#+ 6 *3+ 6&6 K-($# -$&- 9#(+(%.( $% $%+-*#( ,’)(#+ $+ ’/+*
$% ’..*#5’%.( ,$)- L%)*%(/$+ ’%5 M$+."+%>?NC&(,-$.-
#(9*#) )-$+ +9(.$(+ )* 3( #(&"/’#/0 1*"%5 $% ,’)(#+ %*)
5((9(# )-’% ?C 2()(#+ 6

O*#)-(#% (/(9-’%) +(’/+ ,(#( *%/0 *3+(#4(5 *11+-*#(
$% )-( 3’0 ’%5 %(’# :’%)’ ;*%$.’ 7’%0*%(2*+)/0 3(0*%5
)-( BCC 2 $+*3’)-(’+ ’/+* #(.*#5(5 30 7’29’&%’%>??@&
1*# 1(2’/(+ *1 +*")-(#% (/(9-’%) +(’/+ !"#$%&’( )*$&"&( $%
P’)’&*%$’ ,’)(#+ 6 O*#)-(#% (/(9-’%) +(’/+ ’#( =%*,% )*
+9(%5 ’ /’#&( ’2*"%) *1 )$2( $% 5((9 ,’)(#+ ,-(#( )-(0
.’% 9#(0 *% +Q"$5 ’%5 1$+-(#(’.-$%& 5(9)-+ "9 )* >@CC 2
%R( F(*"1 () ’/ 6(BCCC&6 F(),((% 3#((5$%& ’%5 2*/)$%&
’) #**=(#$(+( %*#)-(#% (/(9-’%) +(’/+ #(2’$% $% 5((9
,’)(#+ )-#*"&-*") )-( (%)$#( 1*#’&$%& 2$&#’)$*%+%:)(,’#)
’%5 !(R*%&(>??S(>??@&6

7$8 &’()*"+, )01 #,+9/ -":’
7’/$1*#%$’ +(’ /$*%+ ,(#( #(&"/’#/0 *3+(#4(5

)#’4(/$%& 6 L+ 9#(4$*"+/0 #(9*#)(5 30 F(’#G$%BCCH&1*# )-(
+)"50 ’#(’()#’4(/$%& 30 )-$+ +9(.$(+ ,’+ *1)(% ’++*.$’)(5
,$)- +(’#.- 1*# 1**5 $% ’++*.$’)$*% ,$)- .()’.(’%+ 6 8%
:’%)’ ;*%$.’ F’0(+(’ /$*%+ 2’0 )’=( ’54’%)’&( *1 )-(
9#(0D5()(.)$*% ’3$/$)0 *1 5*/9-$%+ ’%5 "+( 4$+"’/ ./"(+ )*
/*.’)( 5*/9-$%+ $% )-( *9(% *.(’%>,-$.- (<9/’$%+ )-(
1#(Q"(%)@ -(’5 "9A 3(-’4$*# *1)(% *3+(#4(5 ,-$/(
1*//*,$%& .*22*% 5*/9-$%+ 6 7’/$1*#%$’ +(’ /$*%+ ,(#( ’/+*
*1)(% *3+(#4(5 )-(#2*#(&"/’)$%& ’%5 J"&&$%&)$% )-( ,’)(#+
*11 :*")-(#% 7’/$1*#%$’(#’$+(5 1/$99(#+ *") *1 )-( ,’)(# $+
.*22*%/0 *3+(#4(5 )* 2’$%)’$% )-( $%)(#%’/ )(29(#’)"#(
%E$(52’%(>??C&6

T’#3*# +(’/+ ,(#( 2*+) *1)(% +$&-)(5 ,$)- )-($# -(’5
*") *1 )-( ,’)(# 6 K-(+( #(+"/)+ 5$11(# 1#*2 :"//$4’%
%>?N>&,-* +)’)(+ )-’) -’#3*# +(’/+ #’#(/0 (<-$3$)(5
3(-’4$*#+ *)-(# )-’% +,$22$%&%*# )#’4(/$%&&6

O*#)-(#% (/(9-’%) +(’/+ ,(#( ’/+* 2*+)/0 *3+(#4(5
,$)- )-($# -(’5 *") *1 )-( ,’)(# 6 7*%+$5(#$%& )-’) )-$+
+9(.$(+ +9(%5+ ’+ 2".- ’+ ?CU *1 )-($# )$2( +"32(#&(5D
-"%)$%& 1*# 1**5()#’4(/$%& ’%5 (4(% #(+)$%& ’) 5(9)- *1
’3*") BCC 2%T$%5(// () ’/ 6(>??>)R( F*("1(>??S)R(
F*("1 () ’/ 6(>??H(BCCC):/$9 () ’/ 6(>??S):)(,’#)
’%5 !(R*%&(>??S&( $) $+ %*) +"#9#$+$%& )-’) %* *)-(#
3(-’4$*#+ ,(#( #(.*#5(56

7’/$1*#%$’ +(’ /$*%+ ’#( *1)(% +*/$)’#0 ’%$2’/+
%E($52’%(>??C&3") )-(0 ,(#( 1*"%5 $% /’#&(# &#*"9+
,-$/( )#’4(/$%& ’%5 1*#’&$%&($% ’..*#5’%.( )* 9#(4$*"+
5’)’ .*//(.)(5 $% )-( +)"50 ’#(’%F(’#G$(BCCH&6 T’#3*#
+(’/+ ,(#( "+"’//0 ’&&#(&’)(5 ,$)- *)-(# +(’/+ *% #*.=+(
3") )-(0 ,(#( 2*+)/0 ’/*%( ’) +(’(’+ ’/+* *3+(#4(5 1*#
(/(9-’%) +(’/+( =%*,% ’+ +*/$)’#0 ’%$2’/+ )-’) 1*#’&(
$%5(9(%5(%)/0 ’) 5(9)-+%T$%5(//(BCCC&6

:(’ /$*%+ ,(#( *1)(% 1*"%5 ,$)- .()’.(’%+ 6 K-(0
,(#( *3+(#4(5 $% ’++*.$’)$*% ,$)- 3’/((% ,-’/(+%(V & 6

?>? FWLEX8 () ’/ 6’P$%%$9(5 5$+)#$3")$*%(*.."##(%.( ’%5 3(-’4$*#



!"#$ %&#’()( !"#$%&#$’&(" %)*("’("(#*+ ,’-( %&#’()(
+,-,./)0’.%, 1("#(-("&(,-. -)-#’’$ .&($ %("( "(/0"+(+
%1.& ,0..’(*0)( +0’2&1*) #*+ .&( .%0 )2(/1() 03 /0440*
+0’2&1*)(’15(’$ +-( .0 .&( )141’#" +1(.#"$ "(6-1"(4(*.)
%7(#"81(9::;&<

=#",0" )(#’) %("( ’()) 3"(6-(*.’$ )1!&.(+ %1.&
/(.#/(#*) .&#* >#’130"*1# )(# ’10*) #*+ .&( 4#?0"1.$ 03
#))0/1#.10*) 0//-""(+ %1.& /0#).#’ ,0..’(*0)( +0’2&1*)(
#’)0 2"()(*. 1* %#.(") @ A: 4 3"04 )&0"(%7(#"81(9::A&<
B0".&("* (’(2&#*. )(#’) %("( "#"(’$ )1!&.(+ 1* #))0/1#.10*
%1.& /(.#/(#*)( #*+ 40). ’15(’$ .&( *#.-"( 03 .&()(
#))0/1#.10*) %#) #//1+(*.#’ <

!"#$%&’()*(+($,- C&1) ).-+$ %0-’+ *0. &#D( ,((*
20))1,’( %1.&0-. .&( &(’2 03 .&( 4#*$ E0) F*!(’() G0’2&1*
H"0?(/. #))1).#*.) #*+ D0’-*.((") < I2(/1#’ .&#*5) #’)0 .0
J#2.(/& #*+ KILM<

.(/(0($"(-
F’.4#* N( OPQR < S,)("D#.10*#’ ).-+$ 03 ,(&#D10"’ )#42’1*! 4(.&0+)<

7(&#D10" RP’99Q T 9;Q<
F*.0*(’1) UF(V1)/-) >=(OPW:< C&( 21**12(+) 03 .&( >#’130"*1# >-""(*. <

>#’>SVM L(20". 9O’;W T QW<
F*.0*(’1) UF N"(V1)/-) >=(G(E0*! LE(OPWR< I2"1*! #*+ )-44(" 2"($ 03

>#’130"*1# )(# ’10*) 2,-)0$(" #,-&3)%/&,/(" #. I#* J1!-(’ M)’#*+(
>#’130"*1#(OPQW T OPQP< V1)&< 7-’’ < W9%O&’;Q T Q;<

F*.0*(’1) UF N"(E0%"$ JI(G(J#).(" GH(V1)/-) >=(OPWQ < F))())1*!
*0".&("* (’(2&#*. )(#’ 3((+1*! &#,1.) ,$ ).04#/& ’#D#!(< J#" < J#4<
I/1 < X%R&’9:W T X99 <

7#".&0’04(% UF(700’00.1#* LF(OP;:< B-4,(") #*+ 202-’#.10* )."-/.-"( 03
.&( 21**12(+) 0* .&( >#’130"*1# >&#**(’ M)’#*+)< N< J#44#’ < RO%X&’
X;; T XQA <

7(#"81 J(9::X < C&( ,(&#D10"#’ (/0’0!$ 03 .&( 4#"1*( 4#44#’) 03 .&( I#*.#
J0*1/# 7#$(>#’130"*1#< H&< G< G1))(".#.10*< Y*1D(")1.$ 03 >#’130"*1#(
E0) F*!(’()<

7(#"81 J(9::A< F)2(/.) 03 .&( (/0’0!$ #*+ ,(&#D10" 03 ,0..’(*0)( +0’2&1*)
4(%"&)0" ’%(/#,’." 1* I#*.# J0*1/# 7#$(>#’130"*1#< N0-"*#’ 03 >(.#/(#*
L()(#"/& #*+ J#*#!(4(*. Q%O&’QA T WX<

7(#"81 J(9::; < >#’130"*1# )(# ’10*) -)( +0’2&1*) .0 ’0/#.( 300+< N<
J#44#’ < WQ%X&’;:; T ;OQ<

70**(’’ JE(E( 70(-3 7N(H1(")0* G=(G(..4#* G=(V#""(*) UG(OPQP<
I-44#"$ L(20". OPQA T OPQW<

J#"1*( J#44#’ #*+ I(#,1"+ I-"D($) 03 .&( I0-.&("* >#’130"*1# 71!&. F"(#<
Z0’ < ! < H1**12(+)< 7-"(#- 03 E#*+ J#*#!(4(*.(G(2#".4(*. 03 .&(
M*.("10"(>0*."#/. FFAA:[>CQ[X; <

70**(’’ JE(G#1’($ JG(OPPX< J#"1*( 4#44#’)< M*’G#1’($ JG(L(1)&
GN(F*+(")0* N\ (+< K/0’0!$ 03 .&( I0-.&("* >#’130"*1# 71!&. <
7("5(’($’Y*1D(")1.$ 03 >#’130"*1# H"())(;:R T ;WO<

70**(’’ JE(V0"+ LU(OPWQ< >#’130"*1# )(# ’10* +1)."1,-.10*’# ).#.1).1/#’
#*#’$)1) 03 #("1#’ ."#*)(/. +#.#< N< \1’+’ < J#*#!(< AO%O&’OX T 9:<

7-"*) NN(9::: < =#",0" )(#’ #*+ )20..(+ )(#’ < M*’H(""1* \V(\-")1! 7(
C&(%1))(* NUJ (+< K*/$/’02(+1# 03 J#"1*( J#44#’)< E0*+0*’
F/#+(41/ H"())(AA9 T A;:<

>#42#!*# >(OPPA< G1D1*! ,(&#D10" #*+ 30"#!1*! ’0/#.10* 03 3(4#’( )0-.&("*
(’(2&#*. )(#’) 3"04 H#.#!0*1#< N< ]00’ < 9X;’AA T QO<

>#""(..# NZ(E0%"$ JI(I.1*/&/04, >K(E$** JI(>0)!"0D( LK(9:::<
G1)."1,-.10* #*+ #,-*+#*/( 03 4#"1*( 4#44#’) #. I#* >’(4(*.( M)’#*+
#*+ )-""0-*+1*! 033)&0"( %#.(")’"()-’.) 3"04 #("1#’ #*+ !"0-*+ )-"D($)
1* OPPW #*+ OPPP < B#.10*#’ J#"1*( V1)&("1() I("D1/(( I0-.&%().
V1)&("1() I/1(*/( >(*.("(F+41*1)."#.1D( L(20". EN[::[:9 < RA 22<

>0*+1. L(E( 70(-3 7N(OPWR< V((+1*! &#,1.) #*+ 3((+1*! !"0-*+) 03 .&(
*0".&("* (’(2&#*. )(#’ < N< J#44#’ < ;A%9&’9WO T 9P:<

V0"*($ ^F(7#"’0% N(J-.0 JJ(E0%"$ J(7#5(" N(>#4("0* U(J0,’($
N(I.1*/&/04, >(>#""(..# NZ(9::9< Y< I< H#/131/ 4#"1*( 4#44#’

).0/5 #))())4(*.)’9::: < Y< I< G(2#".4(*. 03 >044("/(< BSFF
C(/&*1/#’ J(40"#*+-4 BSFF[CJBJVI[I\VI>[X::( G(/(4,("
9::: <

=##5(" HE(H#"5(" GS(=(*+(")0* ^>(OPWR< S,)("D#.10*) 03 &#",0" )(#’
5$)#, 6&’(-&/, %&#$,%7"&& 3((+1*! 1* )0-.&("* >#’130"*1# %#.(")< _G
7-’’ < I0-.&("* >#’13 < F/#+< I/1 < WX%X&’OA9 T OAX <

=#$%#"+ CE(7#-4!#".*(" CL(>&(/5’($ GJ(G-"#80 L(U#‘10’#[>#)."0 U
(. #’ <(OPPP< C&( ).#.( 03 .&( >#’130"*1# >-""(*. 1* OPPW T OPPP’
."#*)1.10* .0 /00’[%#.(" /0*+1.10*)< >#’>SVM L(20". R:’9P T ;R<

=1*+(’’ JF(I’12 GN(7-".0* =L(OPPO< C&( +1D1*! ,(&#D10" 03 #+-’. 4#’(
#*+ 3(4#’( )0-.&("* (’(2&#*. )(#’) 8&%)(/9, -.)/&/,%H1**12(+1#(
H&0/1+#(&< F-). < N< ]00’ < XP%A&’APA T ;OP <

=1*+(’’ JF(9:::< K’(2&#*. )(#’ < M*’H(""1* \V(\-")1! 7(C&(%1))(*
NUJ (+< K*/$/’02(+1# 03 J#"1*( J#44#’)< E0*+0*’F/#+(41/ H"())(
XQ: T XQX <

^(12(" >F(F1*’($ GU(F’’(* IU(=#"D($ NC(9::A < J#"1*( 4#44#’
0//-""(*/( #*+ 0/(#* /’14#.( 033 /(*."#’ >#’130"*1#(OPW; T OPPR #*+
OPPQ T OPPP< J#" < K/0’ < H"0!< I(" < 9WP’9WA T X:;<

E( 70(-3 7N(OPPR< Z#"1#.10* 1* .&( +1D1*! 2#..("* 03 *0".&("* (’(2&#*. )(#’)
%1.& #!((4#))()(‘ #*+ "(2"0+-/.1D( /0*+1.10*< M*’E( 70(-3 7N(E#%)
LJ (+< K’(2&#*. I(#’)’ H02-’#.10* K/0’0!$( 7(&#D10"( #*+
H&$)10’0!$< E0) F*!(’()’Y*1D(")1.$ 03 >#’130"*1# H"())(9XQ T 9A9 <

E( 70(-3 7N(9::9< I.#.-) 03 21**12(+) 0* I#*.# >#.#’1*# M)’#*+< H"0/<
>#’13 < F/#+< I/1 < AX%9&’OO T 9O<

E( 70(-3 7N(J0""1) HF(7’#/5%(’’ I7(>"0/5(" GK(>0).# GH(OPP; <
G1D1*! ,(&#D10" 03 ?-D(*1’( *0".&("* (’(2&#*. )(#’)< >#*< N< ]00’ < QR
%P&’O;X9 T O;RR<

E( 70(-3(7N(>"0/5(" GK(>0).# GH(7’#/5%(’’ I7(\(,, HJ(=0-)("
GI(9:::< V0"#!1*! (/0’0!$ 03 *0".&("* (’(2&#*. )(#’)< K/0’ < J0*0!<
Q:%X&’XAX T XW9 <

E0%"$ JI(9::9< >0-*.) 03 *0".&("* (’(2&#*. )(#’) #. "005("1() 1* .&(
I0-.&("* >#’130"*1# 71!&.’OPWO T 9::O< BSFF C(/&*1/#’ J(40"#*+-4
BJVI’BSFF[CJ[BJVI[I\VI>[XRA < ;X 22<

E0%"$ JI(H(""$4#* EJ(OPP9< F("1#’ 2&0.0!"#2&1/ /(*)-) 30" >#’130"*1#
)(# ’10*%]#’02&-) /#’130"*1#*-)&2-2) #. I#* J1!-(’ M)’#*+(>#’130"*1#
30" OPWQ T OPP: #*+ I#* B1/0’#) M)’#*+(>#’130"*1# 30" OPP: < B#.10*#’
J#"1*( V1)&("1() I("D1/(( I0-.&%(). V1)&("1() I/1(*/( >(*.("(
F+41*1)."#.1D( L(20". EN[P9[OP < OP 22<

E0%"$ JI(S’1D(" >\(J#/5$ >(\(‘’(" N7(OPP: < V00+ &#,1.) 03
>#’130"*1# )(# ’10*) 2,-)0$(" #,-&3)%/&,/(" #. I#* >’(4(*.( M)’#*+(
>#’130"*1# OPWO T OPW; < V1)&< 7-’’ < WW’A:P T A9O <

E0%"$ JI(>#""(..# NZ(OPPP< J#"5(. I6-1+%E0’1!0 02#’()/(*)&1* .&( +1(.
03 >#’130"*1# )(# ’10*)%]#’02&-) /#’130"*1#*-)&1* I0-.&("* >#’130"*1#
%OPWO T OPPA&< >#’>SVM L(20". R:’OP; T 9:Q <

E0%"$ JI(V0"*($ ^F(9::A< F,-*+#*/( #*+ +1)."1,-.10* 03 >#’130"*1# )(#
’10*) 2,-)0$(" #,-&3)%/&,/(" 1* /(*."#’ #*+ *0".&("* >#’130"*1# +-"1*!
OPPW #*+ )-44(" OPPP < V1)&< 7-’’ < O:X’XXO T XRX <

J#** N(OPPP< 7(&#D10"#’ )#42’1*! 4(.&0+) 30" /(.#/(#*)’# "(D1(% #*+
/"1.16-(< J#" < J#4< I/1 < OA’O:9 T O99<

J(’1* IL(G(E0*! LE(C&04#)0* NL(\#*7’#"1/04 UL(9::: < F..(*+#*/(
2#..("*) 03 >#’130"*1# )(# ’01*) 2,-)0$(" #,-&3)%/&,/(" 3(4#’() #*+ 2-2)
+-"1*! .&( *0*[,"((+1*! )(#)0* #. I#* J1!-(’ M)’#*+< J#" < J#4< I/1 <
O;%O&’O;P T OWA <

B(8’1* JH(=#4*(" \J(](1+,("! EG(9::X< L(40.([)(*)(+ #*#’$)1) 03
.&( 1*3’-(*/( 03 OPPQ T OPPW K’ B1*0 0* .&( >#’130"*1# 2(’#!1/
(/0)$).(4< M* \(1),("! I7 (+’ I0-.&("* >#’130"*1# >0#).#’ \#.("
L()(#"/& H"0?(/. F**-#’ L(20". 9::O T 9::9< \().41*).("(>F<’
>0#).#’ \#.(" L()(#"/& H"0?(/. F-.&0"1.$(9WR T X:O*FD#1’#,’( 3"04’
>0#).#’ \#.(" L()(#"/& H"0?(/. F-.&0"1.$( QOQO V(*%1/5 E#*((
\().41*).("(>FP9;WX+<

S+(’’ G^(OPQO< >(*)-)() 03 ,"((+1*! 21**12(+) 0* .&( >#’130"*1# >&#**(’
M)’#*+)< N< J#44#’ < A9%O&’OWQ T OP:<

S+(’’ G^(OPWO< >#’130"*1# )(# ’10*>2,-)0$(" #,-&3)%/&,/(" < M*’L1+!(%#$
I=(=#""1)0* LN (+< =#*+,005 03 J#"1*( J#44#’)(Z0’-4( O<
E0*+0*’F/#+(41/ H"())(;Q T PQ<

H(.(")0* LI(7#".&0’04(% UF(OP;Q< C&( *#.-"#’ &1).0"$ #*+ ,(&#D10" 03 .&(
>#’130"*1# )(# ’10*< I2(/1#’ H-,’1/#.10* O(C&( F4("1/#* I0/1(.$ 03
J#44#’0!1).)(QP<

L((D() LL(I.(%#". 7I(E(#.&("%00+ I(OPP9< C&( I1(""# >’-, =#*+,005 03

:O ! " # $ AR=



!"#$% #&’ !()"&(#&%* !#& +)#&,(%,-’!("))# .$/0% 1--2(345 *
6"(’7#& 8(9::4 * ;<" =(&&(>"’%’ !"#$%( !"# ?(-&%( #&’ @#$)/%"%*

1")2"$"A’B&(C")%(DA -E .#$(E-)&(# =)"%%(F3:*
!<#&" !G(9::F* H,,/))"&," #&’ <#0(D#D /%" -E 7#)(&" 7#77#$% #D !#&D#

.#D#$(&# I%$#&’(.#$(E-)&(# E)-7 9:J3 K 9::9 * 1/$$ * !-/D<")& .#$(E *
L,#’* !,( * :3’93 K 5:*

!(&,$#() MG(9::F * =)"A -E N/C"&($" &-)D<")& "$"><#&D %"#$% !"#$%&’(
(&’%)*"#$)*#") (& D<" !-/D<")& .#$(E-)&(# 1(O<D * 8#) * 8#7* !,( * 94
%5&’534 K 53: *

!(&,$#() MG(8--)" !M(+)(’#A PL(Q">>"$(& ;R(@#(D" S8(544T* U-
>#DD")&% -E !D"$$") %"# $(-& +%,-*$."() /%0(*%) ’("D(>->/$#D(-& D)"&’(
#&’ ,"D#,"#& -,,/))"&," )"E$",D -,"#&-O)#><(, ’-7#(&% E)-7 D<" L$#%2#
="&(&%/$# D- ,"&D)#$ L$"/D(#& I%$#&’%B+(%<")("% H,"#&-O)#><A 9F%9&’
553 K 5F5 *

!$(> US(G(&’"$$ 8L(1/)D-& G6(9::F* U(C(&O 0"<#C(-) -E %-/D<")&
"$"><#&D %"#$% E)-7 8#,V/#)(" I%$#&’’#& -C")C("W* I&’?" 1-"/E 1S(
?#W% 68 "’* M$"><#&D !"#$%’=->/$#D(-& M,-$-OA(1"<#C(-)( #&’
=<A%(-$-OA* ?-% L&O"$"%’B&(C")%(DA -E .#$(E-)&(# =)"%%(5TF K 5X9*

!D"W#)D 1(U"?-&O 6?(9::F * =-%D0)""’(&O E-)#O(&O 7(O)#D(-&% -E &-)D<")&
"$"><#&D %"#$%* I&’?" 1-"/E 1S(?#W% 68 "’* M$"><#&D !"#$%’
=->/$#D(-& M,-$-OA(1"<#C(-)(#&’ =<A%(-$-OA* ?-% L&O"$"%’B&(C")%(DA
-E .#$(E-)&(# =)"%%(5:9 K 394*

!D"W#)D 1(U"?-&O 6?(9::T* U-/0$" 7(O)#D(-&% -E D<" &-)D<")& "$"><#&D

%"#$ !"#$%&’( (&’%)*"#$)*#") * S * 8#77#$ * XY%9&’9:Y K 54T *
!D"W#)D 1!(Z-,<"7 =R(9:JF* !"#%-&#$ #0/&’#&," -E >(&&(>"’% #D !#&

P(,-$#% I%$#&’(.#$(E-)&(#(9:J4 K 9:J5* 1/$$ * !-/D<")& .#$(E * L,#’*
!,( * J3%3&’959 K 935*

!D"W#)D 1!(Z-,<"7 =R(9:JY* P-)D<")& "$"><#&D %"#$% 0)""’(&O #D !#&D#
6-%# I%$#&’(.#$(E-)&(#* S* 8#77#$ * YX%5&’F45 K F43 *

!/$$(C#& 68(9:J9* LV/#D(, ’(%>$#A% #&’ (&D")#,D(-&% (& <#)0-) %"#$% 12$3(
4"*%5"&( W(D< ,-77"&D% -& 7#D(&O %A%D"7%* S* 8#77#$ * Y5%F&’
J5T K J39 *

!A’"7#& @S(L$$"& ![(9:::* =(&&(>"’ >->/$#D(-& ’A&#7(,% (& ,"&D)#$
.#$(E-)&(#’ ,-))"$#D(-&% W(D< %"# %/)E#," D"7>")#D/)" #&’ />W"$$(&O
(&’(,"%* 8#) * 8#7* !,( * 9T%5&’FFY K FY9 *

@\)%(O 1(9:JY * U"$><(&(’ E-)#O(&O %D)#D"O("%* I&’!,</%D")7#& 6S(;<-7#%
SL(@--’ +[ "’* U-$><(& .-O&(D(-& #&’ 1"<#C(-)’L .-7>#)#D(C"
L>>)-#,< G($$%’#$" #&’ ?-&’-&’?* M)$0#/7 L%%-,(#D"%(3FX K 3T:*

Z-,<"7 =R(!D"W#)D 1!(9::J* 1"<#C(-)#$ ",-$-OA #&’ ’"7-O)#><A -E %"#$%
#&’ %"# $(-&% #D D<" !"#$ 6-,2 8#)(&" 8#77#$ 6"%")C"* G/00%]!"#
@-)$’ ;",<&(,#$ 6">-)D(P-* :J K 5J5*

Z-,<"7 =R(!D"W#)D 1!(U"?-&O 6?(U"8#%D") U= 9:JX * U("$ <#/$]-/D
>#DD")&% #&’ D<" %(D" E(’"$(DA -E <#)0-) %"#$% 12$3( 4"*%5"&( #"32(#6)" -&
!#& 8(O/"$ I%$#&’(.#$(E-)&(#((& #/D/7&* 8#) * 8#77* !,( * 3%F&’
353 K 335 *

999? 1ML6QI "D #$ *’=(&&(>"’ ’(%D)(0/D(-&(-,,/))"&," #&’ 0"<#C(-)




