
A value for cooperative 
games with a coalition 
structure  

> Emilio Calvo  
  Universitat de València and ERI-CES, Spain 

 >Esther Gutierrez   
  Universidad del País Vasco 

 

 

 

 

 

February, 2011 

 

DPEB 
03/11 

 



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

0,)%*,%)&!

4/-$-( 5#$"(" 40,2&) 6%,-7))&8#

9#3%#): ;<= >?;;

!"#$%&'$

! "#$%& '() .#/&0 1-,2 # *(#$-,-(3 0,)%*,%)& -0 -3,)(@%*&@= 12&)& ,2& )%$&0 .%-@A

-3. ,2& *((+&)#,-(3 #/(3. ,2& /&/B&)0 (' ,2& 0#/& *(#$-,-(3 #)& @-C&)&3, ')(/ ,2&

-3,&)#*,-(3 )%$&0 #/(3. *(#$-,-(30D E3 +#),-*%$#)= +$#:&)0 -30-@& # *(#$-,-(3 &F2-B-,

# .)&#,&) @&.)&& (' 0($-@#)-,: ,2#3 ,2&: #)& 1-$$-3. ,( %0& 1-,2 +$#:&)0 (%,0-@& ,2&-)

*(#$-,-(3D G2& H2#+$&: "#$%& IH2#+$&:= ;JKLM -0 ,2&)&'()& %0&@ ,( *(/+%,& ,2& #.A

.)&.#,& +#:(C0 (' ,2& *(#$-,-(30= #3@ ,2& H($-@#)-,: "#$%& IN(1#O #3@ P#@8-O= ;JJQM

,( (B,#-3 ,2& +#:(C0 (' ,2& +$#:&)0 -30-@& &#*2 *(#$-,-(3D

R&:1()@0S 5(#$-,-(3#$ "#$%&T H2#+$&: "#$%&T U1&3 "#$%&T H($-@#)-,: "#$%&D

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

( )*$%+,-'$.+*

G2&)& #)& /#3: 0&,,-3.0 -3 *((+&)#,-"& .#/&0 12&)& +$#:&)0 3#,%)#$$: ().#3-8& ,2&/0&$"&0

-3,( .)(%+0 '() ,2& +%)+(0& (' 3&.(,-#,-3. +#:(C0D G2-0 #*,-(3 *#3 B& /(@&$&@ B: -3*$%@-3.

!
!'/*+012,342*$#5 G2-0 )&0&#)*2 2#0 B&&3 0%++(),&@ B: ,2& H+#3-02 V-3-0,): (' H*-&3*& #3@

G&*23($(.: #3@ ,2& 4%)(+&#3 P&.-(3#$ W&"&$(+/&3, X%3@ '() Y3#3*-#$ 0%++(), %3@&) +)(Z&*,0 H49>??[A

\\K<; #3@ 45U>??JA;;>;LD ]#),-#$ 0%++(), ')(/ ^H%B"&3*-_3 # .)%+(0 *(30($-@#@(0 @&$ 6(B-&)3( #̀0*(^

-0 #$0( #*O3(1$&@.&@D
"W&+#),/&3, (' 4*(3(/-* !3#$:0-0 #3@ 4PEA54HD a3-"&)0-,#, @& #̀$&3*-#= H+#-3D 4A/#-$S

!"#$#%&'($)%*+)&!,D
#W&+#),#/&3,( @& 4*(3(/b# !+$-*#@# E`D a3-"&)0-@#@ @&$ ]#b0 #̀0*(c4DdDaD= H+#-3D 4A/#-$S /#)-A

#&0,&)D.%,-&))&8e&2%D&0

;



# *,&%(+(,- '+12*+213 -3,( ,2& .#/&= 12-*2 *(30-0,0 (' #3 &F(.&3(%0 +#),-,-(3 (' +$#:&)0

-3,( # 0&, (' .)(%+0 () %3-(30D G2&0& %3-(30 0(/&,-/&0 #)-0& '() 3#,%)#$ )&#0(30D U3&

&F#/+$& -0 ,2& &F-0,&3*& (' # $#).& 3%/B&) (' #.&3,0D ]$#:&)0 #)& Z(-3&@ -3,( .)(%+0 ('

0-/-$#) -3,&)&0,0 #3@ *2#)#*,&)-0,-*0 -3 ,2& *#0& (' ,)#@& %3-(30= +($-,-*#$ +#),-&0= *#),&$0=

$(BB-&0= &,*D !3(,2&) ,:+-*#$ )&#0(3 -0 @%& ,( .&(.)#+2-*#$ $(*#,-(3 #0 -3 ,2& *#0& (' *-,-&0=

0,#,&0 #3@ *(%3,)-&0D

f2&3 .)(%+0 #)& '()/&@= ,2& #.&3,0 -3,&)#*, #, ,1( $&"&$0S Y)0,= B#).#-3-3. ,#O&0

+$#*& #/(3. ,2& %3-(30= #3@ ,2&3= B#).#-3-3. (**%)0 -30-@& &#*2 %3-(3 -3 ()@&) ,( 02#)&

12#, ,2& %3-(3 2#0 (B,#-3&@ #, ,2& Y)0, -3,&)#*,-(3 $&"&$ #/(3. ,2&-) /&/B&)0D U1&3

g;J[[h 1#0 ,2& Y)0, ,( '($$(1 ,2-0 #++)(#*2D E3 2-0 *(#$-,-(3#$ "#$%&= %3-(30 +$#: # i%(,-&3,

.#/& #/(3. ,2&/0&$"&0D 4#*2 %3-(3 )&*&-"&0 # +#:(C ,2#, -0 02#)&@ #/(3. -,0 +$#:&)0

-3 #3 -3,&)3#$ .#/&D G2& +#:(C0 #, &#*2 $&"&$ #)& .-"&3 B: ,2& H2#+$&: "#$%& gH2#+$&:=

;JKLBhD G2%0= ,2& 0#/& +)(+&),-&0 g#F-(/0h ,2#, .("&)3 ,2& -3,&)#*,-(3 B&,1&&3 .)(%+0

#$0( (+&)#,& #/(3. ,2& +$#:&)0 (' &#*2 .)(%+D N&"&),2&$&00= -, *(%$@ B& i%&0,-(3&@ 12&,2&)

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

! .)&#,&) @&.)&& (' 0($-@#)-,: &F-0,-3. B&,1&&3 /&/B&)0 (' ,2& 0#/& .)(%+ ,2#3 -3 ,2&

-3,&)#*,-(3 B&,1&&3 +$#:&)0 (' @-C&)&3, .)(%+0 0&&/0 3#,%)#$D

X() &F#/+$&= ,#O& ,2& +)-3*-+$& (' +#:-3. +$#:&)0 #**()@-3. ,( ,2&-) +)(@%*,-"-,:D G2-0

-0 (3& (' ,2& +)-3*-+$&0 B&2-3@ ,2& H2#+$&: "#$%&D E, *#3 B& &F+)&00&@ '()/#$$: B: ,2&

4&15(-&%(+6 #F-(/ g0&& j(%3.= ;J<Kh= -D&D -' ,2& /#).-3#$ *(3,)-B%,-(30 (' # +$#:&) -3 ,1(

.#/&0 #)& ,2& 0#/& ,2&3 2-0 "#$%& 02(%$@ B& ,2& 0#/&D !$,&)3#,-"&$:= -, *#3 B& &F+)&00&@

B: ,2& -2%% 7%&631 #F-(/= ,2#, -0= -' #$$ ,2& /#).-3#$ *(3,)-B%,-(30 (' # +$#:&) -3 # .#/&

#)& 8&)(= ,2&3 ,2& +$#:&) 02(%$@ (B,#-3 8&)(D f2#, 2#++&30 -' ,2-0 +)(@%*,-"-,: +)-3*-+$&

-0 -/+(0&@ 12&3 02#)-3. )&1#)@0 #, B(,2 $&"&$0S B&,1&&3 %3-(30 #3@ -30-@& ,2& %3-(30 #0

-0 ,2& *#0& 1-,2 ,2& U1&3 "#$%&k

l&, ,2& .#/&; B& @&Y3&@ B: ,2& 0&, (' +$#:&)0 ! ! $"" #" $" %%= #3@ ,2& *(#$-,-(3

0,)%*,%)& # ! $$"% " $#" $% " $%%%= ,2#, -0= +$#:&)0 " #3@ % #)& -0($#,&@ #3@ # #3@ $ '()/ #

%3-(3= #3@ $! = 1-,2 % ! $"" #%= -0 # %3#3-/-,: .#/& @&Y3&@ B:

$! &&' !

!
" -' & & %
( (,2&)1-0&

]$#:&)0 $ #3@ % #)& 3%$$ +$#:&)0 -3 $! = B%, +$#:&) $ -0 -3 ,2& 0#/& %3-(3 #0 +$#:&) #= ,2#, -0

;G2-0 -0 (3$: #3 -3'()/#$ @-0*%00-(3D !$$ ,2& +)&*-0& @&Y3-,-(30 (' ,2& '($$(1-3. *(3*&+,0 1-$$ #++&#)

-3 3&F, H&*,-(30D

>



3(, # 3%$$ +$#:&)D E3 ,2& i%(,-&3, .#/&= ,2& %3-(30 $"% #3@ $#" $% #)& 0://&,)-* +$#:&)0=

-D&D B(,2 *(3,)-B%,& ,2& 0#/&= 0( ,2&: (B,#-3 "'#= #3@ %3-(3 $%% -0 # 3%$$ +$#:&) -3 ,2&

i%(,-&3, .#/& #3@ ,2&3 (B,#-30 8&)(D E30-@& ,2& %3-(3 $#" $%= +$#:&) $ -0 # 3%$$ +$#:&) -3

$! = 2&3*& 2& /%0, (B,#-3 8&)(D G2&)&'()&= ,2& +#:(C0 #00(*-#,&@ ,( ,2& U1&3 "#$%& #)&

()! !
"

#
" ()" !

"

#
" ()# ! (" ()$ ! (*

d&)&= ,2&)& -0 3( @-C&)&3*& '() +$#:&) $ B&,1&&3 B&$(3.-3. ,( ,2& %3-(3 $#" $% () B&-3.

-0($#,&@D

U%) +%)+(0& -0 ,( *(30-@&) *(#$-,-(3#$ "#$%&0 12&)& +$#:&) $ (B,#-30 # 7,'(+(83 .#-3

')(/ -,0 /&/B&)02-+ (' %3-(3 $#" $%D U3& +)(+(0#$ 1#0 +)&0&3,&@ -3 R#/-Z( g>??Jh #3@

-0 O3(13 #0 +93 +:,;'+37 <9&7%36 8&%23D G2-0 "#$%& 0#,-0Y&0 /(0, (' ,2& +)(+&),-&0 ,2#,

0%++(), ,2& H2#+$&: "#$%& -3 ,2& 0&,,-3. (' .#/&0 1-,2(%, *(#$-,-(3 0,)%*,%)&D G2&)&'()&=

-, *#3 B& *(30-@&)&@ #0 #3 #$,&)3#,-"& "#$%& &F,&30-(3 (' ,2& H2#+$&: "#$%& ,( ,2& *(#$-,-(3

0,)%*,%)& 0&,,-3.D E3 5#$"( #3@ 6%,-7))&8 g>?;?h= ,2-0 "#$%& 2#0 B&&3 *2#)#*,&)-8&@ B:

/&#30 (' # 7,72%&+(,- ',%(=&1(+6 +)-3*-+$&= 12-*2 *#3 B& &F+)&00&@ -3'()/#$$: #0 '($$(10S

-' 1& #@@ () @)#1 +$#:&)0 (%, (' ,2& %3-(3= ,2&3 #$$ /&/B&)0 (' ,2& %3-(3 *2#3.& ,2&-)

"#$%& &i%#$$:D E3 (%) &F#/+$&= ,2& ,1(A0,&+ H2#+$&: "#$%& :-&$@0

+! !
"

#
" +" !

"

%
" +# !

"

%
" +$ ! (*

]$#:&) $ 3(1 (B,#-30 ,2& 0#/& #0 #D d(1&"&)= ,2-0 0&&/0 )#,2&) %3'#-) ')(/ ,2& +)(@%*A

,-"-,: +(-3, (' "-&1= #0 $ -0 # 3%$$ +$#:&) ,2#, @(&0 3(, *(3,)-B%,& ,( ,2& )&1#)@0 (' ,2&

%3-(3D

f& 2#"& ,2&3 ,1( @-C&)&3, +)-3*-+$&0 '() )&1#)@-3. +$#:&)0S +#:-3. #**()@-3. ,( ,2&

+)(@%*,-"-,: (' +$#:&)0 g/#).-3#$ *(3,)-B%,-(30h= 12-*2 -0 # .((@ -3*&3,-"& )%$&T #3@ )&A

@-0,)-B%,-3. +(0-,-"& )&1#)@0 ,( #$$ /&/B&)0 (' # %3-(3= 12-*2 -0 # 3#,%)#$ *(2&0-(3 .)(%+

+)(+&),:D 5#3 1& /#O& B(,2 +)-3*-+$&0 *(/+#,-B$&k E3 ,2-0 +#+&)= 1& +)(+(0& # 3&1

*(#$-,-(3#$ "#$%& -30+-)&@ -3 ,2& H($-@#)-,: "#$%& -3,)(@%*&@ B: N(1#O #3@ P#@8-O g;JJQhD

G2-0 "#$%& ,#O&0 -3,( #**(%3, ,2& +)(@%*,-"-,: +)-3*-+$& #0 1&$$= #0 ,2& +$#:&)0m /#).-3#$

*(3,)-B%,-(30 #)& %0&@ -3 ,2& *#$*%$#,-(3D d(1&"&)= -, #$0( &F2-B-,0 # )&@-0,)-B%,-(3 &C&*,=

#0 -, 3(, (3$: ,#O&0 -3,( #**(%3, 2-0 (13 /#).-3#$ *(3,)-B%,-(3 ,( ,2& *(#$-,-(3 ,2#, +$#:&)

B&$(3.0 ,(= B%, #$0( ,2& /#).-3#$ *(3,)-B%,-(30 (' ,2& )&/#-3-3. +$#:&)0= -3 0%*2 # 1#:

,2#, ,2& (13 /#).-3#$ *(3,)-B%,-(3 -0 )&+$#*&@ B: ,2& #"&)#.& (' ,2& /#).-3#$ *(3,)-B%A

,-(30 (' #$$ +$#:&)0 -3 ,2& *(#$-,-(3D !**()@-3. ,( ,2-0 #++)(#*2= ,2& "#$%& -0 (B,#-3&@ -3

L



,1( 0,&+0D X-)0,= %3-(30 +$#: # i%(,-&3, .#/& #/(3. ,2&/0&$"&0 #3@ &#*2 %3-(3 )&*&-"&0

# +#:(C .-"&3 B: ,2& H2#+$&: "#$%&T #3@ 0&*(3@= ,2& (%,*(/& (B,#-3&@ B: ,2& %3-(3 -0

02#)&@ #/(3. -,0 /&/B&)0 B: +#:-3. ,2& 0($-@#)-,: "#$%& -3 ,2& -3,&)3#$ .#/&D E3 ,2-0

1#:= ,2& +#:(C0 (B,#-3&@ -3 (%) %3#3-/-,: &F#/+$& #)&

,! !
"

#
" ," !

$

)
" ,# !

"

)
" ,$ ! ("

12-*2 #)& /()& -3 O&&+-3. 1-,2 ,2& #++)(#*2 (' Z(-3-3. +)(@%*,-"-,: #3@ *(2&0-(3 +)-3*-A

+$&0 0-/%$,#3&(%0$: ,( )&1#)@ ,2& +$#:&)0 -30-@& &#*2 %3-(3D

! +#)#@-./#,-* &F#/+$& -0 ,2& *#0& (' 0-/+$& .#/&0= 12-*2 2#0 B&&3 -/+(),#3, -3

#++$-*#,-(30 ,( +($-,-*#$ 0*-&3*&0D U%) "#$%& 0&&/0 #3 -3,&)&0,-3. #$,&)3#,-"& ,( ,2& U1&3

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

@-C&)&3, *(#$-,-(3 *(3Y.%)#,-(30D E3 +#),-*%$#)= ,2-0 *(#$-,-(3#$ "#$%& .-"&0 0%++(), ,( &/A

+-)-*#$ &"-@&3*& ,2#, 0(/&,-/&0 .("&)3/&3, *(#$-,-(30 #)& 3(, /-3-/#$ 1-33-3. *(#$-,-(30

g#0 /-.2, B& &F+&*,&@ #**()@-3. ,( P-O&)m0 g;J\>h '(>3 71(-*(7%3 () ,2& 4(-(4&% :(--(-5

*,&%(+(,- 71(-*(7%3h= B%, )#,2&) -3*$%@& /()& +#),-&0 ,2#3 1(%$@ B& 3&*&00#): ,( 2#"& #

/#Z()-,: (' ,2& "(,&0 -3 +#)$-#/&3,0 (' +)(+(),-(3#$ )&+)&0&3,#,-(3 g0&& H,)(/= ;JJ?T #3@

H*2(Y&$@= ;JJLhD

G2& )&0, (' ,2& +#+&) -0 ().#3-8&@ #0 '($$(10D H&*,-(3 > -0 @&"(,&@ ,( @&Y3-,-(30

#3@ 3(,#,-(3D f& #$0( 02(1 2(1 ,( *(/+%,& ,2& 0($-@#)-,: "#$%& B: ,2& )#3@(/ ()@&)

#++)(#*2D H&*,-(3 L -3,)(@%*&0 ,2& 3&1 *(#$-,-(3#$ "#$%&D f& +)("-@& ,2& #F-(/#,-*

*2#)#*,&)-8#,-(3 (' ,2-0 "#$%& -3 H&*,-(3 QD G2& -3@&+&3@&3*& (' ,2-0 #F-(/ 0:0,&/ -0

+)("&@ -3 H&*,-(3 K #3@ # 3&1 *2#)#*,&)-8#,-(3 (' ,2& U1&3 "#$%& -0 #$0( +%, '()1#)@ #0

# B:A+)(@%*,D

6 728*.$.+*#

65( 9:&;12< =&1-2

l&, - ! $"" #" ***% B& ,2& g-3Y3-,&h 0&, (' +(,&3,-#$ +$#:&)0D ! *,,731&+(83 5&43 1-,2

,)#30'&)#B$& %,-$-,: gGaA.#/&h -0 # +#-) &!" .' 12&)& ! ' - -0 # 3(3&/+,: #3@ Y3-,& 0&,

#3@ . * #" ( ! -0 # *9&1&*+31('+(* ?2-*+(,-= @&Y3&@ (3 ,2& +(1&) 0&, (' ! = 0#,-0':-3.

.&)' ! (D !3 &$&/&3, / (' ! -0 *#$$&@ # 7%&631 #3@ &"&): 3(3&/+,: 0%B0&, & (' ! #

*,&%(+(,-D G2& )&#$ 3%/B&) .&&' -0 *#$$&@ ,2& :,1+9 (' *(#$-,-(3 &= #3@ -, -0 -3,&)+)&,&@

Q



#0 ,2& ,(,#$ +#:(C ,2#, ,2& *(#$-,-(3 &= -' -, '()/0= *#3 (B,#-3 '() -,0 /&/B&)0D l&, *"

@&3(,& ,2& 0&, (' #$$ *((+&)#,-"& GaA.#/&0 1-,2 +$#:&) 0&, ! D

X() #$$ & ' ! = 1& @&3(,& ,2& )&0,)-*,-(3 (' &!" .' ,( & #0 &&" .'D X() 0-/+$-*-,:= 1&

1)-,& & + / -30,&#@ (' & + $/%= ! , / -30,&#@ (' ! , $/%= #3@ .&/' -30,&#@ (' . &$/%'D

! 8&%23 -0 # '%3*,-(3 0 12-*2 #00-.30 ,( &"&): GaA.#/& &!" .' #3@ &"&): +$#:&)

/ - ! = # )&#$ 3%/B&) 0# &!" .'= 12-*2 )&+)&0&3,0 #3 #00&00/&3, /#@& B: / (' 2-0 .#-30

')(/ +#),-*-+#,-3. -3 ,2& .#/&D

l&, &!" .' B& # .#/&D X() #$$ & ' ! #3@ #$$ / - &= @&Y3&

1
#&." &' *! .&&'. .&&,/'*

f& *#$$ 1#&." &' ,2& 4&15(-&% *,-+1(@2+(,- ,? 7%&631 / +, *,&%(+(,- & (- +93 AB;5&43

&!" .'D G2& <9&7%36 8&%23 gH2#+$&:= ;JKLBh (' ,2& .#/& &!" .' -0 ,2& +#:(C "&*,()

&2&!" .' - !" @&Y3&@ B:

&2#&!" .' !
"

$!" %#%$

&3. 4'+ &4. "'+
3+

1
#&." &'" '() #$$ / - !*

12&)& 4 ! /&/ #3@ 3 ! /! / *

G1( +$#:&)0 /" 5 - ! #)& '6443+1(* -3 &!" .' -' . && + /' ! . && + 5' '() #$$ & ' ! ,

$/" 5%D ]$#:&) / - ! -0 # -2%% 7%&631 -3 &!" .' -' . && + /' ! .&&' '() #$$ & ' ! , /D X() #3:

,1( .#/&0 &!" .' #3@ &!")'= ,2& .#/& &!" . , )' -0 @&Y3&@ B: &.,)'&&' ! .&&',)&&'

'() #$$ & ' ! D

5(30-@&) ,2& '($$(1-3. +)(+&),-&0 (' # "#$%& 0 -3 *" S

"C*(3-*6. X() #$$ &!" .' "
#
#""

0# &!" .' ! .&!'D

D==(+(8(+6. X() #$$ &!" .' #3@ &! #
" )' 1-,2 ! ! ! #= 0 &!" . , )' ! 0 &!" .',0 &!")'D

<6443+16. X() #$$ &!" .' #3@ #$$ $/" 5% ' ! = -' / #3@ 5 #)& 0://&,)-* +$#:&)0 -3 &!" .'=

,2&3 0# &!" .' ! 0& &!" .'D

E2%% 7%&631 &F(,4. X() #$$ &!" .' #3@ #$$ / - ! = -' / -0 # 3%$$ +$#:&) -3 &!" .'= ,2&3

0# &!" .' ! (D

G2& '($$(1-3. ,2&()&/ -0 @%& ,( H2#+$&: g;JKLBhD

>:2+%24 ( G<9&7%36H 0IJK@L D 8&%23 0 ,- *" '&+(')3' &n*-&3*:= #@@-,-"-,:= 0://&,):

&-= 3%$$ +$#:&) #F-(/ (?H &-= ,-%6 (?H 0 (' +93 <9&7%36 8&%23M

K



l&, -&!' B& ,2& 0&, (' #$$ ()@&)0 (3 ! D 4#*2 6 - -&!' -0 # B-Z&*,-(3 ')(/ ! ,(

$"" #" **" 3% #3@ 6&/'= / - ! = @&3(,&0 ,2& +(0-,-(3 (' +$#:&) / -3 ,2& ()@&) 6D f& @&3(,&

B: 7 '# ,2& 0&, (' #$$ +)&@&*&00()0 (' / -3 6= ,2#, -0= 7
'
# *! $5 - ! * 6&5' 8 6&/'%D l&,

&!" .' B& # .#/&= '() #$$ / - ! #3@ #$$ 6 - -&!'= ,2& 4&15(-&% *,-+1(@2+(,- ,2#, +$#:&)

/ )&*&-"&0 -3 6 -0 @&Y3&@ B:

9
'
# &!" .' *! . &7

'
# + /'. . &7

'
# ' *

G2& H2#+$&: "#$%& (' ,2& .#/& &!" .' *#3 #$0( B& *(/+%,&@ B: ,2& '()/%$#

&2#&!" .' !
"

3+

"

'"&'"(

9
'
# &!" .' " '() #$$ / - !* g;h

X() #$$ % ' ! = +93 2-&-(4(+6 5&43 ,? +93 *,&%(+(,- % = &!" $! '= -0 @&Y3&@ B:

$! &&' !

!
" -' & & %"
( (,2&)1-0&*

E, -0 1&$$ O3(13 ,2#, ,2& '#/-$: (' .#/&0 $&!" $! '%!!" -0 # B#0-0 '() *
" D

! :3(59+3= 8&%23 0( -0 # '%3*,-(3 ,2#, #00-.30 ,( #$$ &!" .' #3@ #$$ ) - !")) # "&*,()

0
(&!" .' -3 !" * X() &#*2 / - ! = )# -0 ,2& :3(59+ (' +$#:&) /* f& 1-$$ 0#: ,2#, # 1&-.2,&@

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

'() #$$ /" 5 - !* G2& /(0, -/+(),#3, 1&-.2,&@ .&3&)#$-8#,-(3 (' ,2& H2#+$&: "#$%& -0 ,2&

:3(59+3= <9&7%36 8&%23 &2( gH2#+$&: g;JKL#h= R#$#- #3@ H#/&, g;J<[hhD X() #$$ ) - !"))"

,2& :3(59+3= <9&7%36 8&%23 &2( -0 ,2& $-3&#) /#+ &2( * *" .( !" = 12-*2 -0 @&Y3&@ '()

&#*2 %3#3-/-,: .#/& &!" $! ' #0 '($$(10

&2
(
# &!" $! ' !

$
%%&

%%'

(!"

"!#

("

'() #$$ / - %"

( (,2&)1-0&*

G2& 1&-.2,&@ H2#+$&: "#$%& &2( 0#,-0Y&0 &n*-&3*:= #@@-,-"-,: #3@ ,2& 3%$$ +$#:&)

#F-(/= B%, 3(, 0://&,):D

656 9+1.,&%.$< =&1-2

l&, &!" .' B& # .#/&D X() #$$ & ' ! = @&Y3&

1
)*&." &' *!

"

4

"

#"$

1
#&." &'*

\



1
)*&." &' -0 ,2& &831&53 ,? +93 4&15(-&% *,-+1(@2+(,-' (' +$#:&)0 1-,2-3 *(#$-,-(3 & -3

,2& .#/& &!" .'D G2& ',%(=&1(+6 8&%23 (' ,2& .#/& &!" .' -0 ,2& +#:(C "&*,() &:&!" .' -

!" @&Y3&@ B:

&:#&!" .' !
"

$!" %#%$

&3. 4'+ &4. "'+
3+

1
)*&." &'" '() #$$ / - !*

G2-0 "#$%& 1#0 -3,)(@%*&@ B: N(1#O #3@ P#@8-O g;JJQh #3@ -, 0#,-0Y&0 0(/& 0($-@#)-,:

+)-3*-+$&= 0-3*& 3%$$ +$#:&)0 *#3 (B,#-3 +(0-,-"& +#:(C0 gH&& &F#/+$& ;D; -3 N(1#O #3@

P#@8-O g;JJQhhD G2&: -3,)(@%*&@ # "#)-#,-(3 (' ,2& 3%$$ +$#:&) #F-(/ -3 ()@&) ,( *2#)#*A

,&)-8& &: (3 *" D ]$#:&) / - ! -0 #3 D;-2%% 7%&631 -3 &!" .' -' 1)*&." &' ! ( '() #$$ *(#$-,-(3

& ' ! *(3,#-3-3. /D G2&)& -0 *$&#)$: 3( )&$#,-(3 B&,1&&3 ,2& 3%$$ +$#:&) #3@ ,2& !A3%$$

+$#:&) *(3*&+,0D G2& 0($-@#)-,: "#$%& 0#,-0Y&0 ,2& '($$(1-3. #F-(/S

D;E2%% 7%&631 &F(,4. X() #$$ &!" .' #3@ #$$ / - ! = -' / -0 #3 !A3%$$ +$#:&)= ,2&3

0# &!" .' ! (D

G2& '($$(1-3. ,2&()&/ -0 @%& ,( N(1#O #3@ P#@8-O g;JJQhD

>:2+%24 6 GE,:&N &-= O&=>(NH 0IIPL D 8&%23 0 ,- *" '&+(')3' &n*-&3*:= #@@-,-"-,:=

0://&,): &-= !A3%$$ +$#:&) #F-(/ (?H &-= ,-%6 (?H 0 (' +93 ',%(=&1(+6 8&%23M

f& *#3 @&Y3& # 1&-.2,&@ .&3&)#$-8#,-(3 (' ,2& 0($-@#)-,: "#$%& -3 ,2& 0#/& 1#: #0 ,2&

1&-.2,&@ H2#+$&: "#$%&D N(1#O #3@ P#@8-O g;JJQh @&Y3&@ # 3&1 B#0-0 '() *" = @&3(,&@

B: $&!" ;! '%!!" * X() #$$ % ' ! = &!" ;! ' -0 @&Y3&@ B:

;! &&' !

!($$$
$! $

)%!
-' & & %

( (,2&)1-0&

G2&: +)("&@ ,2#, &"&): +$#:&) / - !"% -0 !A3%$$ -3 ,2& .#/& &!" ;! '*

X() #$$ ) - !"))" ,2& :3(59+3= ',%(=&1(+6 8&%23 &:( -0 ,2& $-3&#) /#+ &:( * *" .( !" =

@&Y3&@ '() #$$ &!" ;! ' #0 '($$(10

&:
(
# &!" ;! ' !

! (!"

"!#

("

;! &!' '() #$$ / - % =

( (,2&)1-0&D

G2& 1&-.2,&@ 0($-@#)-,: "#$%& &:( 0#,-0Y&0 &n*-&3*:= #@@-,-"-,: #3@ ,2& !A3%$$ +$#:&)

#F-(/= B%, 3(, 0://&,):D

[



?24&%/ ( A93 ',%(=&1(+6 8&%23 *&- @3 ,@+&(-3= 13*21'(83%6 G'33 $&%8,H QRRSL @6

&:#&&" .' !
"

4
1
)*&." &' ,

"

&"$&#

"

4
&:#&&,5" .'" ?,1 &%% & ' ! &-= &%% / - &"

'+&1+(-5 :(+9

&:#&$/%" .' ! .&/'" ?,1 &%% / - !*

A93 ',%(=&1(+6 8&%23 :&' +92' (-+1,=2*3= @6 <7124,-+ G0IIRT <3*+(,- JL (- ,1=31 +,

'9,: +9&+H (- +93 *%&'' ,? -3*)&#0-3. #"&)#.& /#).-3#$ *(3,)-B%,-(30 gE!V5h .#/&0H (M3M

1
)*&." &' 0 1

)*&." % 'H :93-3831 & ' % H (+ (' 7,''(@%3 +, )-= & +(+%$#,-(3 /(3(,(3-*

#$$(*#,-(3 0*2&/& g]V!HhH (M3M & 7&6,U *,-)521&+(,-
(
<
$
)
$!" -

(
!$
)
$!" '2*9 +9&+

G(L V,1 &%% & ' ! H
#

#"$ <
$
# ! .&&'H

G((L V,1 &%% &" % ' ! &-= &%% / - &H & ' % 1 <
$
# 0 <!# M

<7124,-+ G0IIRH W1,7,'(+(,- PL '9,:' +9&+ +93 ',%(=&1(+6 8&%23 (' & WXD< (- +93 *%&'' ,?

YDX$ 5&43'M

65@ ?&*,+4 +%,2% &;;%+&':

E3 ,2& 0#/& 1#: ,2#, ,2& H2#+$&: "#$%& *#3 B& *(/+%,&@ B: /&#30 (' ()@&)0= 1& #$0(

+)("-@& # '()/%$# ,( *#$*%$#,& ,2& 0($-@#)-,: "#$%& B: ()@&)0D l&, &!" .' B& # .#/&= '()

#$$ 6 - -&!' #3@ #$$ / - ! = 1& @&Y3&

=
'
# &!" .' *!

"

&""
''&('''#(

"**7 '& + 5
**1

&
(
." 7

'
& + 5

)
" '() #$$ / - !*

X() &F#/+$&= -' ! ! $>" ;" ?% #3@ 6 -0 0%*2 ,2#, 6&>' ! "= 6&;' ! # #3@ 6&?' ! $=

,2-0 /&#30 ,2#, ,2& 0&i%&3*& (' *(#$-,-(3 '()/#,-(3 &! ' &" ' &# -3 6 -0S #, 0,&+ @ ! "=

&! ! $>%= #, 0,&+ @ ! #= &" ! $>" ;%= #3@ #, 0,&+ @ ! $= &# ! $>" ;" ?%D G2&3 ,2& +#:(C0

=
'&!" .' #)&

=
'
) &!" .' ! .&$>%' ,

.&$>" ;%'. .&$>%'
#

,
.&$>" ;" ?%'. .&$>" ;%'

$
"

=
'
+ &!" .' !

.&$>" ;%'. .&$>%'
#

,
.&$>" ;" ?%'. .&$>" ;%'

$
"

=
'
, &!" .' !

.&$>" ;" ?%'. .&$>" ;%'
$

*

4#*2 +$#:&) 2&)& 02#)&0 2-0 (13 /#).-3#$ *(3,)-B%,-(3 1-,2 ,2& +$#:&)0 -3 ')(3, (' 2-/

-3 ,2& ()@&) 6D

f& 2#"& ,2& '($$(1-3. ,2&()&/D

<



>:2+%24 @ V,1 &%% &!" .' - *" H +93 ',%(=&1(+6 8&%23 (' ,@+&(-3= @6

&:#&!" .' !
"

3+

"

'"&'"(

=
'
# &!" .'" ?,1 &%% / - !*

A%++B5 l&, &!" .' B& # .#/&= '() #$$ 5 - ! #3@ #$$ & ' ! 0%*2 ,2#, 5 - &= @&Y3&

-&&" 5' *!
+
6 - -&!' * 7 '& + 5 ! &

,
*

G2#, -0= -&&" 5' -0 ,2& 0&, (' #$$ ()@&)0 '() 12-*2 +$#:&) 5 -0 ,2& $#0, +$#:&) 12-*2 *(/+$&,&0

*(#$-,-(3 &D N(,& ,2#, /-&&" 5'/ ! &4. "'+ &3. 4'+D G2&3= '() #$$ 6 - -&!' #3@ #$$ / - ! =

+$#:&) / (B,#-30 ,2& 0%/ (' !
-
1
&&." &' '() #$$ 5 0%*2 ,2#, 6&5' 2 6&/'= 1-,2 & ! 7 '& + 5D

G2&)&'()&= '() #$$ / - !"

"

3+

"

'"&'"(

=
'
# &!" .' !

"

3+

"

'"&'"(

"

&""
''&('''#(

"**7 '& + 5
**1

&
(
." 7

'
& + 5

)
!

"

3+

"

$!"
$(#

"

&"$

"

'"&'$.&(

"

4
1
&&." &' !

"

$!"
$(#

&3. 4'+ &4. "'+
3+

1
)*&." &' ! &:#&!" .'*

CD&4;12 ( $,-'(=31 +93 5&43 :(+9 7%&631 '3+ ! ! $>" ;" ?% &-= *9&1&*+31('+(* ?2-*+(,-

=3)-3= @6 .&>' ! .&;' ! .&?' ! (H .&>" ;' ! .&>" ?' ! "H .&;" ?' ! (H &-= .&>" ;" ?' ! #M

A93 ?,%%,:(-5 +&@%3 '3+' ,2+ +93 4&15(-&% *,-+1(@2+(,-' ='# ?,1 38316 ,1=31.

,1=31' 7%&631'

6 =
'
) =

'
+ =

'
,

&!" "" #' *
+

*
+

"
+

&!" #" "' *
+

"
+

*
+

&"" !" #' *
+

*
+

"
+

&"" #" !' $
+

$
+

$
+

&#" !" "' *
+

"
+

*
+

&#" "" !' $
+

$
+

$
+

A9313?,13H +93 7&6,U' &13

&:)&!" .' !
"%

")
" &:+&!" .' ! &:,&!" .' !

""

")
*

E,+3 +9&+ 1)*&." $>" ;%' ! 1)*&." $>" ?%' ! "H 1)*&." $;" ?%' ! (H &-= 1)*&." $>" ;" ?%' ! $
#
M

J



@ E+&1.$.+*&1 #+1.,&%.$< =&1-2

@5( >:2 F02* &*, $:2 $0+G#$2; 9:&;12< =&1-2#

X() #$$ Y3-,& 0&, ! ' - = # *,&%(+(,- '+12*+213 ("&) ! -0 # +#),-,-(3 (' ! = -D&D= # !

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

!)0)/

#0 ! ! #3@ #0 3#1 ! #

12&3 A 4! :D f& #$0( #00%/& #0 4! ) '() #$$ AD G2& 0&,0 #0 - # #)& *#$$&@ o%3-(30p

() oB$(*O0pD G2&)& #)& ,1( ,)-"-#$ *(#$-,-(3 0,)%*,%)&0S G2& Y)0,= 12-*2 1& @&3(,& B:

#
" = 12&)& (3$: ,2& .)#3@ *(#$-,-(3 '()/0= ,2#, -0= #" ! $!%T #3@ ,2& 0&*(3@ -0 ,2&

*(#$-,-(3 0,)%*,%)& 12&)& &#*2 %3-(3 -0 # 0-3.$&,(3 #3@ -, -0 @&3(,&@ B: #2= ,2#, -0=

#
2 ! $$"% " $#% " ***" $3%%D W&3(,& B: 5&!' ,2& 0&, (' #$$ *(#$-,-(3 0,)%*,%)&0 ("&) ! D !

.#/& &!" .' 1-,2 *(#$-,-(3 0,)%*,%)& # - 5&!' -0 @&3(,&@ B: &#" .'D l&, 67*" @&3(,&

,2& '#/-$: (' #$$ GaA.#/&0 1-,2 *(#$-,-(3 0,)%*,%)& 1-,2 +$#:&) 0&, ! = #3@ $&, 67* @&3(,&

,2& 0&, (' #$$ GaA.#/&0 1-,2 *(#$-,-(3 0,)%*,%)&D

X() #$$ .#/& &#" .' - 67*" = 1-,2 # ! $#!" #"" ***" #/%= ,2& Z2,+(3-+ 5&43 -0 ,2& AB A

.#/& &B" .3' - *4 12&)& B ! $"" #" ***"9% #3@ .3&% ' *! .

.
-

#"!

##

/
'() #$$ % ' B D

G2#, -0= &B" .3' -0 ,2& .#/& -3@%*&@ B: &#" .' B: *(30-@&)-3. ,2& *(#$-,-(30 (' # #0

+$#:&)0D N(,-*& ,2#, '() ,2& ,)-"-#$ *(#$-,-(3 0,)%*,%)& #2 1& 2#"& &B" .3$' 8 &!" .'D X()

#$$ $A" :% 'B" 1& 0#: ,2#, #0 #3@ #1 #)& '6443+1(* -3 &#" .' -' A #3@ : #)& 0://&,)-* -3

,2& .#/& &B" .3'D X() #$$ A - B = 1& 0#: ,2#, #0 -0 # -2%% *,&%(+(,- -' A -0 # 3%$$ +$#:&)

-3 ,2& i%(,-&3, .#/& &B" .3'D

l&, # - 5&!'D X() #$$ A - B #3@ #$$ & ' #0= @&3(,& B: # /$ ,2& 3&1 *(#$-,-(3

0,)%*,%)& @&Y3&@ (3 &+& *,0#&' + &= 12-*2 #++&#)0 12&3 ,2& *(/+$&/&3,#): (' & -3 #0

$&#"&0 ,2& .#/&D G2#, -0=

# /$! $#!" ***" #0%!" &" #0)!" ***" #/%*

! *,&%(+(,-&% 8&%23 -0 # '%3*,-(3 . ,2#, #00-.30 # "&*,() -3 !" ,( &#*2 .#/& 1-,2

*(#$-,-(3 0,)%*,%)& &#" .' - 67*" D U3& (' ,2& /(0, -/+(),#3, *(#$-,-(3#$ "#$%&0 -0 ,2&

[:3- 8&%23 gU1&3= ;J[[hM l&, &#" .' - 67*" #3@ A - B = '() #$$ & ' #0= @&3(,&

&
# ! #0 ,&D U1&3 g;J[[h @&Y3&@ # .#/& &B" .3$%' ,2#, @&0*)-B&0 12#, 1(%$@ 2#++&3 -3

,2& i%(,-&3, .#/& -' %3-(3 #0 1&)& )&+$#*&@ B: &= -D&D=

.3$%&% ' ! . &+&"!#& , &
#' '() #$$ % 'B*

;?



N&F,= 2& @&Y3&@ #3 (-+31-&% 5&43 &#0" .0' B: 0&,,-3. .0&&' ! &20&B" .3$%' '() #$$ & ' #0D

G2%0= .0&&' -0 ,2& +#:(C ,( & -3 .3$% D G2& [:3- 8&%23 (' ,2& .#/& &#" .' -0 ,2& +#:(C

"&*,() ()&#" .' - !" @&Y3&@ B:

()#&#" .' *! &2# &#0" .0' " '() #$$ A -B #3@ #$$ / - #0* g>h

G2%0= Y)0, %3-(3 A +$#:0 ,2& i%(,-&3, .#/& &B" .3' #/(3. ,2& %3-(30= #3@ ,2& +#:(C

(B,#-3&@ -0 02#)&@ #/(3. -,0 /&/B&)0 B: +$#:-3. ,2& -3,&)3#$ .#/& &#0" .0'D !, B(,2

$&"&$0 (' B#).#-3-3.= ,2& +#:(C0 #)& (B,#-3&@ %0-3. ,2& H2#+$&: "#$%& &2D E3 ,2#, 0&30&=

1& *#3 @&3(,& ,2& U1&3 "#$%& #0 () 8 /'$5.$5(D

G2& U1&3 "#$%& 0#,-0Y&0 ,2& Z2,+(3-+ 5&43 71,731+6S

"

#"3&

()#&#" .' ! &20 &B" .3' " '() #$$ A -B*

N(,& ,2#, '() ,2& ,)-"-#$ *(#$-,-(3 0,)%*,%)&0 #2 #3@ #" = ()&#" " .' ! ()&#2" .' !

&2&!" .'D

G2& U1&3 "#$%& *#3 #$0( B& @&Y3&@ B: ()@&)0D l&, # B& # *(#$-,-(3 0,)%*,%)& ("&) !

#3@ 6 - -&!'D f& 0#: ,2#, 6 -0 &=4(''(@%3 :(+9 13'73*+ +, # -' '() #$$ $/" 5" A% ' ! #3@

: - B 0%*2 ,2#, $/" A% ' #1= -' 6&/' 8 6&5' 8 6&A'" ,2&3 5 - #1D E3 (,2&) 1()@0= 6 -0

#@/-00-B$& 1-,2 )&0+&*, ,( # -' +$#:&)0 -3 ,2& 0#/& *(/+(3&3, (' # #++&#) 0%**&00-"&$:

-3 6D f& @&3(,& B: -&#"!' ,2& 0&, (' #$$ #@/-00-B$& ()@&)0 g(3 !h 1-,2 )&0+&*, ,( #D

G2& U1&3 "#$%& -0 .-"&3 B: ,2& '()/%$#

()#&#" .' !
"

/-&#"!'/

"

'"&'3."(

9
'
# &!" .'" '() #$$ / - !*

f& 3(1 +)&0&3, ,2& #F-(/0 ,2#, *2#)#*,&)-8& () -3 67*" D l&, . B& # *(#$-,-(3#$

"#$%&= @&Y3&

. &#" .' 0&1 !
"

#"$

.# &#" .' = '() #$$ & ' !*

g4h "C*(3-*6. X() #$$ &#" .' - 67*" = . &#" .' 0! 1 ! .&!'D

g!h D==(+(8(+6. X() #$$ &#" .' " &##" )' - 67*" 1-,2 # ! ##= . &#" . , )' ! . &#" .' ,

. &#")'D

gEH:h Y-+1&*,&%(+(,-&% '6443+16. X() #$$ &#" .' - 67*" = #$$ A -B #3@ #$$ $/" 5% ' #0= -'

/ #3@ 5 #)& 0://&,)-* +$#:&)0 -3 &!" .'= ,2&3 .# &#" .' ! .& &#" .'D

;;



g5H:h $,&%(+(,-&% '6443+16S X() #$$ &#" .' - 67*" #3@ #$$ $A" :% ' B = -' #0 #3@ #1 #)&

0://&,)-* -3 &#" .'= ,2&3 . &#" .' 0#01 ! . &#" .' 0#11D

gN]h E2%% 7%&631 &F(,4. X() #$$ &#" .' - 67*" #3@ #$$ / - ! = -' / -0 # 3%$$ +$#:&) -3

&!" .'= ,2&3 .# &#" .' ! (D

G2-0 ,2&()&/ -0 @%& ,( U1&3 g;J[[hD

>:2+%24 H G[:3-H 0I//L D 8&%23 . ,- 67*" '&+(')3' &n*-&3*:= #@@-,-"-,:= -3,)#*(#$-A

,-(3#$ 0://&,):= *(#$-,-(3#$ 0://&,): &-= 3%$$ +$#:&) #F-(/ (?H &-= ,-%6 (?H . (' +93

[:3- 8&%23M

l&, &#" $! ' B& ,2& .#/& @&Y3&@ B: ,2& 0&, (' +$#:&)0 ! ! $"" #" $" %%= ,2& *(#$-,-(3

0,)%*,%)& # ! $$"% " $#" $% " $%%%= #3@ ,2& %3#3-/-,: .#/& $! = 1-,2 % ! $"" #%D ]$#:&)0

$ #3@ % #)& 3%$$ +$#:&)0 -3 &!" $! '= B%, +$#:&) $ -0 -3 ,2& 0#/& %3-(3 #0 +$#:&) #= 12-*2

-0 3(, # 3%$$ +$#:&)D E3 ,2& i%(,-&3, .#/&= %3-(30 $"% #3@ $#" $% #)& 0://&,)-* +$#:&)0=

-D&D B(,2 *(3,)-B%,& ,2& 0#/&= 0( ,2&: (B,#-3 "'#= #3@ %3-(3 $%% -0 # 3%$$ +$#:&) -3 ,2&

i%(,-&3, .#/& #3@ ,2&3 (B,#-3 8&)(D E30-@& %3-(3 $#" $%= +$#:&) $ -0 # 3%$$ +$#:&) -3

&!" $! '= 2&3*& 2& /%0, (B,#-3 8&)(D G2&)&'()& ,2& +#:(C0 #00(*-#,&@ ,( ,2& U1&3 "#$%&

#)&

()! &#" $! ' !
"

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

"

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

d&)&= '() +$#:&) $= ,2&)& -0 3( @-C&)&3*& B&,1&&3 B&$(3.-3. ,( ,2& %3-(3 $#" $% () B&-3.

-0($#,&@D

R#/-Z( g>??Jh @&Y3&@ # 3&1 *(#$-,-(3#$ "#$%&= 3#/&@ ,2& +:,;'+37 <9&7%36 8&%23D X()

#$$ .#/& &#" .' - 67*" = ,2& ,1(A0,&+ H2#+$&: "#$%& (' &#" .' -0 .-"&3 B: ,2& '()/%$#S

+# &#" .' ! &2# &#0" .' ,
"

/#0/
0&20 &B" .3'. . &#0'1 " '() #$$ A -B #3@ #$$ / - #0 gLh

E3 5#$"( #3@ 6%,-7))&8 g>?;?h ,2-0 "#$%& 2#0 B&&3 *2#)#*,&)-8&@ B: /&#30 (' # ',%(=&1;

(+6 +)-3*-+$&= ,2#, *#3 B& &F+)&00&@ -3'()/#$$: #0 '($$(10S -' ,2& @#,# (' ,2& .#/& *2#3.&

@%& ,( '#*,()0 &F,&)3#$ ,( ,2& %3-(3= ,2&3 #$$ /&/B&)0 (' ,2& %3-(3 *2#3.& ,2&-) "#$%&

&i%#$$:D X() #$$ : -B #3@ #$$ 2 - #1= @&Y3& #%5 *! &#!" ***" #1,2" ***" #/'D

g]Hh W,72%&+(,- ',%(=&1(+6 :(+9(- 2-(,-'. X() #$$ &#" .' - 67*" " #$$ $A" :% ' B" 1-,2

A 4! :" #3@ #$$ $/" 5" 2% ' ! = 12&)& $/" 5% ' #0 #3@ 2 - #1=

.# &#" .'. .# &#%5" .' ! .& &#" .'. .& &#%5" .' *

;>



W&Y3& ,1( #@@-,-(3#$ #F-(/0S

gN5h E2%% *,&%(+(,- &F(,4. X() #$$ &#" .' - 67*" #3@ #$$ A -B" -' #0 -0 # 3%$$ *(#$-,-(3

-3 &#" .'= ,2&3 . &#" .' 0#01 ! (D

g5(2h $,9313-*3>. X() #$$ &#" .' - 67*" = .
(
#
"
" .
)
! .&#2" .'D

5(2&)&3*& /&#30 ,2#, .#/&0 12&)& #$$ +$#:&)0 B&$(3. ,( (3$: (3& %3-(3 #3@ 12&)& #$$

(' ,2&/ #*, #0 0-3.$&,(30 #)& -3@-0,-3.%-02#B$&D

G2-0 ,2&()&/ -0 -3 5#$"( #3@ 6%,-7))&8 g>?;?hD

>:2+%24 I D 8&%23 . ,- 67* '&+(')3' &n*-&3*:= #@@-,-"-,:= *(#$-,-(3#$ 0://&,):= 3%$$

*(#$-,-(3 #F-(/= *(2&)&3*& &-= +(+%$#,-(3 0($-@#)-,: 1-,2-3 %3-(30 (?H &-= ,-%6 (?H . 8 +M

G2& ,1(A0,&+ H2#+$&: "#$%& -3 (%) +)&"-(%0 &F#/+$& &#" $! ' :-&$@0

+! &#" $! ' !
"

#
" +" &#" $! ' !

"

%
" +# &#" $! ' !

"

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

]$#:&) $ 3(1 (B,#-30 ,2& 0#/& #0 #= 12-*2 #++&#)0 )#,2&) %3'#-) ')(/ ,2& +)(@%*,-"-,:

+(-3, (' "-&1= #0 $ -0 # 3%$$ +$#:&) ,2#, @(&0 3(, *(3,)-B%,& ,2& )&1#)@0 (' ,2& %3-(3D

@56 728*.$.+* +B ,

! 3&1 *(#$-,-(3#$ "#$%& -0 3(1 @&Y3&@= 12-*2 *#3 B& *(30-@&)&@ #0 #3 &F,&30-(3 (' ,2&

0($-@#)-,: "#$%& ,( ,2& *(#$-,-(3 0,)%*,%)& 0&,,-3.D

728*.$.+* ( V,1 &%% 5&43 &#" .' - 67*" H ?,1 &%% A -B &-= &%% / - #0 :3 =3)-3.

,#&#" .' *! &:# &#0" .0' * gQh

X-)0, %3-(3 A 3(1 +$#:0 ,2& i%(,-&3, .#/& &B" .3' #/(3. ,2& %3-(30= #3@ ,2& +#:(C

(B,#-3&@ gB: ,2& H2#+$&: "#$%&h -0 02#)&@ #/(3. -,0 /&/B&)0 B: *(/+%,-3. ,2& 0($-@#)-,:

"#$%& -3 ,2& -3,&)3#$ .#/& &#0" .0'D G2%0= ,2& "#$%& , *#3 B& @&3(,&@ #0 /
'$5.$1(D

!0 ,2& 0($-@#)-,: "#$%& 0#,-0Y&0 &n*-&3*: -3 ,2& -3,&)3#$ .#/& &#0" .0' " -, '($$(10 ,2#,

, #$0( 0#,-0Y&0 ,2& Z2,+(3-+ 5&43 71,731+6S

"

#"3&

,#&#" .' ! &20 &B" .3' " '() #$$ A -B*

>G2-0 #F-(/ 1#0 *#$$&@ ,2& $,&%(+(,-&% '+12*+213 3Z2(8&%3-*3 -3 !$B-8%)- g>??<hD

;L



V()&("&)= 1& 2#"& ,2#, ,&#" " .' ! &:&!" .' #3@ ,&#2" .' ! &2&!" .'D

G2& 0,)%*,%)& (' ,2& "#$%& , #0 # 0($%,-(3 (' ,2& '()/ /'$5.$1( *#3 #$0( B& 0&&3 -3 ,2&

3&F, +)(+(0-,-(3D

A%+;+#.$.+* ( V,1 &%% &#" .' - 67*" H

,#&#" .' !
"

!!4
0"!

&9. C'+&C. "'+
9+

(
&:#&#0" .

! '
)
" ?,1 &%% A -B &-= &%% / - #0"

:9313

.
! &&' ! .

0

12& +
-

6"!
6 *,0

#6

3

45. .

0

12
-

6"!
6 *,0

#6

3

45 " ?,1 &%% & ' #0 &-= &%% % 'B"

9 ! /B / &-= C ! /% /M

A%++B5 l&, &#" .' - 67*" B& # .#/&D X() #$$ A -B = @&3(,& ;0 ! /#0/D G2&3= '() #$$

/ - #0=

,#&#" .' ! &:# &#0" .0' !

!
"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

4

"

&"$

&.0&&'. .0&&,5'' !

!
"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

4

"

&"$

(
&20&B" .3$%'. &20&B" .3$%!"'

)
!

!
"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

4

"

&"$

0

12
"

!!4
0"!

&9. C'+&C. "'+
9+

6(
.3$%&% '. .3$%&%,A'

)
.
(
.3$%!"&% '. .3$%!"&%,A'

)7
3

45 !

!
"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

!!4
0"!

&9. C'+&C. "'+
9+

.
"

4

"

&"$

(
.3$%&% '. .3$%!"&% '

)
/
!

!
"

!!4
0"!

&9. C'+&C. "'+
9+

"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

.
"

4

"

&"$

(
.
! &&'. .! &&,5'

)
/
!

!
"

!!4
0"!

&9. C'+&C. "'+
9+

(
&:#&#0" .

! '
)
*

?24&%/ 6 A93 '+12*+213 ,? +93 [:3- 8&%23 &' /'$5.$5( *&- @3 71,83- (- & '(4(%&1 :&6.

()#&#" .' !
"

!!4
0"!

&9. C'+&C. "'+
9+

&2#&#0" .
! '" ?,1 &%% A -B &-= &%% / - #0*

;Q



H-/-$#)$: ,( ,2& U1&3 "#$%&= 1& *#3 +)("-@& # '()/%$# ,( *(/+%,& ,2& *(#$-,-(3#$ "#$%&

, B: /&#30 (' ()@&)0D l&, &#" .' - 67*" * X() #$$ 6 - -&#"!'= #$$ A -B #3@ #$$ / - #0=

@&Y3&

=
'
# &#" .' *!

"

&"3&
''&('''#(

"**(#0 3 7 '&
)
+ 5
**1

&
(
." 7

'
& + 5

)
*

X() &F#/+$&= -' ! ! $>" ;" ?" D%= # ! $#!" #"%= 12&)& #! ! $>" ;% #3@ #" ! $?" D%T

#3@ 6 - -&#"!' -0 0%*2 ,2#, 26 ! &>" ;" ?" D'" ,2-0 /&#30 ,2#, ,2& 0&i%&3*& (' *(#$-,-(3

'()/#,-(3 &! ' &" ' &# ' &$ -3 6 -0S #, 0,&+ @ ! "= &! ! $>%= #, 0,&+ @ ! #= &" ! $>" ;%=

#, 0,&+ @ ! $= &# ! $>" ;" ?%= #3@ #, 0,&+ @ ! %= &$ ! $>" ;" ?" D%D G2&3 ,2& +#:(C0 ='&#" .'

#)&

=
'
) &#" .' ! .&$>%' ,

.&$>" ;%'. .&$>%'
#

"

=
'
+ &#" .' !

.&$>" ;%'. .&$>%'
#

"

=
'
, &#" .' ! &.&$>" ;" ?%'. .&$>" ;%'' ,

.&$>" ;" ?" D%'. .&$>" ;" ?%'
#

"

=
'
7 &#" .' !

.&$>" ;" ?" D%'. .&$>" ;" ?%'
#

*

A%+;+#.$.+* 6 V,1 &%% &#" .' - 67*" H

,# &#" .' !
"

/-&#"!'/

"

'"&'3."(

=
'
# &#" .'" ?,1 &%% / - !*

A%++B5 l&, &#" .' - 67*" B& # .#/&D X() #$$ A -B #3@ #$$ / - #0=

"

/-&#"!'/

"

'"&'3."(

=
'
# &#" .' !

!
"

/-&#"!'/

"

!!4
0"!

&9. C'+&C. "'+
8

6"4!0

;6+
"

$!3&
#"$

&;0 . 4'+&4. "'+
"

&"$

"

4
1
&

0

2." & +
-

6"!!0

#6

3

5 !

!
"

!!4
0"!

&9. C'+&C. "'+
9+

"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

&"$

"

4
1
&

0

2." & +
-

6"!!0

#6

3

5 !

!
"

!!4
0"!

&9. C'+&C. "'+
9+

"

$!3&
#"$

&;0 . 4'+&4. "'+
;0+

"

&"$

"

4
1
&
(
.
!
" &
)
!

!
"

!!4
0"!

&9. C'+&C. "'+
9+

&:#&#0" .
! ' ! ,#&#" .'*

;K



E3 (%) %3#3-/-,: &F#/+$& &#" $! '= ,2& +#:(C0 (B,#-3&@ 1-,2 (%) *(#$-,-(3#$ 0($-@#)-,:

"#$%& #)&

,! &#" $! ' !
"

#
" ," &#" $! ' !

$

)
" ,# &#" $! ' !

"

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

G2&0& #)& /()& -3 O&&+-3. 1-,2 ,2& #++)(#*2 (' Z(-3-3. +)(@%*,-"-,: #3@ *(2&0-(3 +)-3*-A

+$&0 0-/%$,#3&(%0$: ,( )&1#)@ ,2& +$#:&)0 -30-@& ,2& %3-(3 $#" $%D

?24&%/ @ A93 ',%(=&1(+6 8&%23 *&- @3 3F+3-=3= (- & =(U313-+ :&6 +, 5&43' :(+9 & *,&%(;

+(,- '+12*+213M V,1 3F&47%3H :3 *&- =3)-3 +93 8&%23' /'$1.$1( &-= /'$1.$5( &' ?,%%,:'.

/
'$1.$1(
# &#" .' * ! &:# &#0" .0' " ?,1 &%% A -B &-= &%% / - #0"

/
'$1.$5(
# &#" .' * ! &2# &#0" .0' " ?,1 &%% A -B &-= &%% / - #0"

:9313 .0&&' ! &:0&B" .3$%' ?,1 &%% & ' #0M E,+3 +9&+

/'$1.$1(&#" " .' ! &:&!" .' /'$1.$1(&#2" .' ! &:&!" .'

/'$1.$5(&#" " .' ! &2&!" .' /'$1.$5(&#2" .' ! &:&!" .'
(
() 8 /'$5.$5(

)
&#" " .' ! &2&!" .'

(
() 8 /'$5.$5(

)
&#2" .' ! &2&!" .'

(
, 8 /'$5.$1(

)
&#" " .' ! &:&!" .'

(
, 8 /'$5.$1(

)
&#2" .' ! &2&!" .'

A93 -3F+ +&@%3 '244&1(>3' +93 7&6,U' 5(83- +, +93 5&43 &#" $! ' @6 &%% +93 &?,1343-+(,-3=

',%2+(,-'.

&#" $! ' .! ." .# .$

() 8 /'$5.$5( "'# "'# ( (

+ "'# "'% "'% (

/'$1.$1( 3'") 3'#% 3'3# %'")

/'$1.$5( 3'") 3'") ( %'")

, 8 /'$5.$1( "'# $') "') (

A93 [:3- 8&%23 6(3%=' -,+9(-5 +, 7%&631 $ &' & -2%% 7%&631H 93-*3 93 9&' -, @3-3)+'

?1,4 @3%,-5(-5 +, +93 2-(,- $#" $%M A93 ,77,'(+3 *&'3 (' +93 +:,;'+37 <9&7%36 8&%23H &' (+

6(3%=' +93 '&43 7&6,U "'% +, @,+9 7%&631' (- +93 2-(,-H :(+9,2+ +&N(-5 (-+, &**,2-+ +93

=(U313-*3' (- +93(1 71,=2*+(8(+6M A93 8&%23 , (' &- (-+3143=(&+3 ,7+(,- @3+:33- +93'3 +:,

,77,'(+3 ,7+(,-'M A93 *,&%(+(,-&% 8&%23' /'$1.$1( &-= /'$1.$5( =, -,+ '334 13&',-&@%3 &'

2-(,- $%% (' & -2%% *,&%(+(,- (- +93 Z2,+(3-+ 5&43 &-=H 63+H (+ ,@+&(-' & 7,'(+(83 7&6,U (-

@,+9 8&%23'M X,13,831H 7%&631 % ,@+&(-' & 513&+31 7&6,U +9&- 7%&631 $M

;\



H !D.+4&$.' &;;%+&':

G2-0 0&*,-(3 +)("-@&0 #3 #F-(/#,-* *2#)#*,&)-8#,-(3 (' ,2& *(#$-,-(3#$ "#$%& ,D

G1( 3&1 +)(+&),-&0 #)& @&Y3&@ -3 ()@&) ,( *2#)#*,&)-8& ,D

G2& Y)0, (3& -0 # 1&#O&) "&)0-(3 (' ,2& !A3%$$ +$#:&) #F-(/S

g!AN]+h D;E2%% 7%&631 &F(,4 (- $" . X() #$$ &!" .' - *" #3@ #$$ / - ! = -' / -0 #3 !A3%$$

+$#:&) -3 &!" .'= ,2&3 .#
(
#
"
" .
)
! (D

d&3*&= 1& (3$: )&i%-)& #3 !A3%$$ +$#:&) -3 &!" .' ,( )&*&-"& 8&)( +#:(C '() ,2& ,)-"-#$

*(#$-,-(3 0,)%*,%)& #" ! $!%D

G2& 0&*(3@ -0 # *(30-0,&3*: +)(+&),:D 5(30-0,&3*: 0,#,&0 ,2& -3@&+&3@&3*& (' # "#$%&

1-,2 )&0+&*, ,( @&+#),%)& (' 0(/& +$#:&)0 1-,2 ,2&-) #00-.3&@ +#:(C0D E, 0#:0 ,2#, ,2&

)&*(//&3@#,-(3 /#@& '() #3: +)(B$&/ 02(%$@ #$1#:0 #.)&& 1-,2 ,2& )&*(//&3@#,-(3

/#@& '() #3: +)(B$&/ (B,#-3&@ B: -/#.-3-3. 0(/& #.&3,0 $&#"-3. 1-,2 ,2&-) +#:(C0=

#3@ ^)&#00&00-3. ,2& 0-,%#,-(3^ ')(/ ,2& "-&1+(-3, (' ,2& )&/#-3-3. #.&3,0D E, 2#0 B&&3

-3,)(@%*&@ -3 @-C&)&3, 1#:0 @&+&3@-3. %+(3 2(1 ,2& +#:(C0 (' ,2& #.&3,0 ,2#, $&#"&

,2& .#/& #)& @&Y3&@D !0 ,2& "#$%& , 0#,-0Y&0 ,2& i%(,-&3, .#/& +)(+&),: g*(/+%,-3.

,2& +#:(C0 B: %0-3. ,2& H2#+$&: "#$%&h 1& '($$(1 ,2& #++)(#*2 &0,#B$-02&@ B: d#), #3@

V#0A5($&$$ g;J<JhD f& B)-&q: )&*#$$ ,2&-) @&Y3-,-(30 (' )&@%*&@ .#/& #3@ *(30-0,&3*: -3

*D l&, 0 B& # "#$%&= &!" .' B& # .#/&= #3@ % ' ! D G2& 13=2*3= 5&43 &%" .8! ' -0 @&Y3&@

#0 '($$(10S

.
8
! &&' *! . && + %

,'.
"

#"! '
0# && + %

,
" .' " '() #$$ & ' %"

12&)& % , ! !,% D ! "#$%& 0 -0 *,-'('+3-+ -'= '() #$$ .#/& &!" .' #3@ #$$ *(#$-,-(3 % ' ! =

-, 2($@0

0# &%" .
8
! ' ! 0#&!" .'= '() #$$ / - %*

! "#$%& 0 -0 +1&-'?31&@%3;2+(%(+6 (-8&1(&-+ -'= '() #$$ +#-) (' .#/&0 &!" .' #3@ &!" $'"

#3@ #$$ )&#$ *(30,#3,0 > E ( #3@ $;#%#"" =

$&&' ! >.&&' ,
"

#"$

;#" '() #$$ & ' !"

-/+$-&0

0# &!" $' ! >0# &!" .' , ;#" '() #$$ / - !*

G2&3 ,2& '($$(1-3. )&0%$, 2($@0S

;[



>:2+%24 J G\&1+ &-= X&';$,%3%%H 0ISIL #3+ 0 @3 & 8&%23 ,- *" M A93-.

G(L 0 (' *,-'('+3-+T

G((L ?,1 +:,;731',- 5&43'. G&L 0 (' 3C*(3-+H G@L 0 (' +1&-'?31&@%3;2+(%(+6 (-8&1(&-+H G*L 0

'&+(')3' '6443+16T

(? &-= ,-%6 (? 0 (' +93 <9&7%36 8&%23M

E3 f-3,&) g;JJ>h= ,2-0 +)(+&),: -0 &F,&3@&@ ,( .#/&0 1-,2 # *(#$-,-(3 0,)%*,%)& #0 '($A

$(10S l&,. B& # *(#$-,-(3#$ "#$%& #3@ &#" .' - 67*" B& # .#/& 12&)&# ! $#!" #"" ***" #/%D

X() #$$ A -B #3@ #$$ F ' #0= ,2& 13=2*3= 5&43 &F" .-9.3' -0 @&Y3&@ B:

.
-
9.3&&' *! . &!"F + &'.

"

#""!9

.# &# /9',$" .' " '() #$$ & ' F=

12&)& F, ! #0"FD

g5h $,-'('+3-*6. X() #$$ &#" .' - 67*" = #$$ A - B = #3@ #$$ F ' #0= .# &#" .' !

.#
(
#
9
" .
-
9.3

)
= '() #$$ / - FD

G2& -3,&)+)&,#,-(3 -0 #0 '($$(10S G2& +$#:&)0 -3 & *((+&)#,& 1-,2 ,2& *(/+$&/&3, ('

FD G2& +$#:&)0 (' !,F .&, ,2& #3,-*-+#,&@ +#:(C #**()@-3. ,( ,2& "#$%& . -3 ,2& .#/&

&# /9',$" .'= #3@ ,2& +$#:&)0 (' & .&, ,2& )&/#-3-3. +#:(C ')(/ . &!"F + &'D ! "#$%&

. -0 ,2&3 *(30-0,&3, -' &#*2 +$#:&) -3 F .&,0 -3 .-9.3 #3@ ,2& ,)-"-#$ *(#$-,-(3 0,)%*,%)&

#
9 ,2& 0#/& #/(%3, 2& .&,0 -3 ,2& ()-.-3#$ .#/& &#" .'D G2-0 #F-(/ /#O&0 0&30& '()

*(#$-,-(3#$ "#$%&0 @&Y3&@ (3 67*= .-"&3 ,2#, ,2& "#$%& -3 ,2-0 #F-(/ /%0, B& #++$-&@ (3

! #3@ #$0( (3 F= '() #$$ A -B #3@ #$$ F ' #0D

f-3,&) +)("&@ ,2#, ,2& U1&3 "#$%& 0#,-0Y&0 *(30-0,&3*: #3@ ,2-0 +)(+&),: -0 %0&@ -3

#3 #F-(/ 0:0,&/ ,2#, *2#)#*,&)-8&0 ,2& "#$%&D

N&"&),2&$&00= *(30-0,&3*: -0 # ,(( 0,)-3.&3, +)(+&),: -3 ()@&) ,( *2#)#*,&)-8& ,2& *(#$-A

,-(3#$ "#$%& ,D

A%+;+#.$.+* @ A93 *,&%(+(,-&% 8&%23 , =,3' -,+ '&+('?6 *(30-0,&3*:M

A%++B5 5(30-@&) ,2& .#/& &#" $! ' - 67*" 12&)& ! ! $"" #" $" %" 4%= % ! $"" #% #3@

# ! $#!" #"" ##% 1-,2 #! ! $"%= #" ! $#" $" %% #3@ ## ! $4%D G2& *(#$-,-(3#$ "#$%& , -0

,&#" $! ' !

9
"

#
"
""

$5
"
3

3#
"
3

3#
" (

:
*

;<



N(1 *(30-@&) F ! $#" $% ' #"D G2& )&@%*&@ .#/&
;
F" &$! '

:
9.3

<
-0 .-"&3 B:

&$! '
:
9.3 &#' !

$

)
"

&$! '
:
9.3 &$' ! ("

&$! '
:
9.3 &#" $' !

#6

3#
*

r: @&Y3-,-(3= ,
;
#
9
" &$! '

:
9.3

<
! &:

;
F" &$! '

:
9.3

<
D G2%0=

,"

;
#
9
" &$! '

:
9.3

<
!

)4

#))
4!
""

$5
! ,"&#" $! '"

,#

;
#
9
" &$! '

:
9.3

<
!

$"

#))
4!
3

3#
! ,#&#" $! '*

N&"&),2&$&00= # 1&#O&) "&)0-(3 (' ,2-0 +)(+&),: *#3 B& %0&@= 12&)& -, 1(%$@ (3$: 2($@

'() ,2& +#),-*%$#) *#0& 12&)& F ! #0= '() #$$ A -B D

g55h $,&%(+(,-&% *,-'('+3-*6. X() #$$ &#" .' #3@ #$$ A - B = .# &#" .' ! .#
(
#
3& " .

-
3&.3

)
=

'() #$$ / - #0D

f& #)& 3(1 )&#@: ,( +)&0&3, ,2& #F-(/#,-* *2#)#*,&)-8#,-(3 (' ,2& "#$%& , (3 67*D

>:2+%24 K D *,&%(+(,-&% 8&%23 . ,- 67* '&+(')3' &n*-&3*:= #@@-,-"-,:= -3,)#*(#$-,-(3#$

0://&,):= *(#$-,-(3#$ 0://&,):= 3%$$ *(#$-,-(3 #F-(/= !A3%$$ +$#:&) #F-(/ -3 #" &-=

*(#$-,-(3#$ *(30-0,&3*: (?H &-= ,-%6 (?H . 8 ,*

A%++B5 "F('+3-*3M l&, &#" .' - 67*" B& # .#/&D H-3*& ,2& H2#+$&: "#$%& #3@ ,2&

0($-@#)-,: "#$%& 0#,-0': &n*-&3*:= '() #$$ A - B 1& 2#"& ,2#,
#
#"3&

,# &#" .' ! .0&#0' !

&20 &B" .3'= #3@ ,2&3
#
#""

,# &#" .' !
#
0"4

#
#"3&

,# &#" .' !
#
0"4

&20 &B" .3' ! .&!'D G2%0

, 0#,-0Y&0 &n*-&3*:D V()&("&)= 0-3*& ,2& H2#+$&: #3@ ,2& 0($-@#)-,: "#$%&0 0#,-0': #@@-A

,-"-,:= , #$0( 0#,-0Y&0 #@@-,-"-,:D

G2& *(#$-,-(3#$ "#$%& , #$0( 0#,-0Y&0 -3,)#*(#$-,-(3#$ 0://&,): B&*#%0&= '() #$$ A -B"

-' $/" 5% ' #0 #)& 0://&,)-* -3 &!" .'= ,2&: #)& #$0( 0://&,)-* -3 &#0" .0'= @%& ,( ,2&

0://&,): (' ,2& H2#+$&: "#$%&D G2%0= ,# &#" .' ! ,& &#" .' 0-3*& ,2& 0($-@#)-,: "#$%& -0

#$0( 0://&,)-*D V()&("&)= , 0#,-0Y&0 *(#$-,-(3#$ 0://&,): #3@ ,2& 3%$$ *(#$-,-(3 #F-(/

B&*#%0& ,2& H2#+$&: "#$%& 0#,-0Y&0 0://&,): #3@ ,2& 3%$$ +$#:&) #F-(/ #3@
#
#"3&

,# &#" .' !

&20 &B" .3'= '() #$$ A -B D

;J



E, -0 0,)#-.2,'()1#)@ ,2#, , 0#,-0Y&0 ,2& !AN%$$ +$#:&) #F-(/ -3 $" = B&*#%0& ,2&

0($-@#)-,: "#$%& 0#,-0Y&0 ,2& !AN%$$ +$#:&) #F-(/ #3@= B: @&Y3-,-(3= ,
(
#
"
" .
)
! &:&!" .'D

E3 ()@&) ,( +)("& ,2#, , 0#,-0Y&0 *(#$-,-(3#$ *(30-0,&3*:= $&, A - B D G#O-3. -3,(

#**(%3, ,2& @&Y3-,-(3 (' ,= #3@ ,2#, , 0#,-0Y&0 &n*-&3*:= '() #$$ & ' #0=

.
:
3&.3

&&' !
"

#"$

,# &# /$" .' ! &20&B" .3$%' ! .0&&'*

G2&)&'()&=

,#

;
#
3& " .

:
3&.3

<
! &:#&#0" .

:
3&.3

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

B-(Z23-3''M l&, . B& # *(#$-,-(3#$ "#$%& 0#,-0':-3. ,2& #B("& #F-(/0= #3@ $&, &#" .' -

67*" D

H%++(0& ,2#, /#/ ! "= ,2#, -0= # ! #
" D H-3*& . 0#,-0Y&0 &n*-&3*:= #@@-,-"-,:=

-3,)#*(#$-,-(3#$ 0://&,): #3@ ,2& !A3%$$ +$#:&) #F-(/ -3 $" = ,2&3 B: G2&()&/ >= -,

2($@0 ,2#, .
(
#
"
" .
)
! &:&!" .'D G2%0 . -0 %3-i%&$: @&,&)/-3&@ 12&3 /#/ ! "D

H%++(0& ,2#, /#/ 2 #D G( +)("& ,2#, . &#" .' -0 %3-i%&$: @&,&)/-3&@= @%& ,( ,2&

#@@-,-"-,: #F-(/= -, -0 0%n*-&3, ,( 02(1 ,2#, . -0 %3-i%&$: @&Y3&@ (3 ,2& 0&, (' %3#3-/-,:

.#/&0D l&, % ' ! #3@ #&% ' ! $#0 - # / #0 3 % 4! #%D X() #$$ 2 - B 0%*2 ,2#,

#5 '- #&% '" #5 -0 # 3%$$ *(#$-,-(3= ,2&3= B: ,2& 3%$$ *(#$-,-(3 #F-(/ #3@ -3,)#*(#$-,-(3#$

0://&,):= .# &#" $! ' ! (= '() #$$ / - #5D d&3*&= (3$: )&0,0 ,( 02(1 ,2#, .# &#" $! ' -0

%3-i%&$: @&,&)/-3&@ '() +$#:&)0 -3 ,2& *(#$-,-(30 #0 - #&% 'D

l&,#0 - #&% 'D r: *(#$-,-(3#$ *(30-0,&3*:= .# &#" $! ' ! .#
;
#
3& " &$! '

-
3&.3

<
= '() #$$ / -

#0D f& 2#"& Z%0, +)("&@ ,2#, .
;
#
3& " &$! '

-
3&.3

<
! &:&#0" &$! '

-
3&.3

'= ,2&3 .# &#" $! ' !

&:#&#0" &$! '
-
3&.3

'= '() #$$ / - #0D r: &n*-&3*: #3@ *(#$-,-(3#$ 0://&,):= '() #$$ & ' #0=

&$! '
-
3&.3

&&' !
"

#"$

.# &# /$" $! ' !
!
( -' & $ #0 3 %"
!

$3'! ($ -' & & #0 3 %"

,2#, -0= &$! '
-
3&.3

! !
$3'! ($$3&-! D G2&)&'()&=

.# &#" $! ' ! &:#&#0" &$! '
-
3&.3

' !
"

/#&% '/
&:#&#0" $3&-! '" '() #$$ / - #0*

G2%0= . &#" $! ' -0 %3-i%&$: @&,&)/-3&@D

?24&%/ H Y- +93 71,,? ,? A93,134 /H +93 -2%% *,&%(+(,- &F(,4 (' 2'3= ,-%6 ,- +93 '3+ ,?

2-&-(4(+6 5&43'M A9313?,13H +9(' &F(,4 *,2%= @3 :3&N3-3= (- +93 ?,%%,:(-5 :&6.

GE$+L E2%% *,&%(+(,- ,- 2-&-(4(+6 5&43'. V,1 &%% # - 5&!'H &%% % ' ! &-= &%% 2 - B

'2*9 +9&+ #5 3 % ! #H . &#" $! ' 0#51 ! (M

>?



I E+4;1242*$&%< %2#-1$#

I5( )*,2;2*,2*'2 +B $:2 &D.+4&$.' #<#$24 .* >:2+%24 K

G2& #F-(/ 0:0,&/ -3 G2&()&/ [ -0 -3@&+&3@&3,D E3@&&@S

;D G2& U1&3 "#$%& 0#,-0Y&0 #$$ #F-(/0= &F*&+, !A3%$$ +$#:&) #F-(/ (- $" D

>D G2& *(#$-,-(3#$ "#$%& /'$1.$1( 0#,-0Y&0 #$$ #F-(/0= &F*&+, 3%$$ *(#$-,-(3 #F-(/D H&&

,2& &F#/+$& (' H&*,-(3 LS $%% -0 # 3%$$ *(#$-,-(3= B%, +$#:&) % @(&0 3(, (B,#-3 8&)(D

LD l&, ,2& *(#$-,-(3#$ "#$%& G B& @&Y3&@ #0

G#&#" .' ! &:# &#0" .' ,
"

/#0/
0&20 &B" .3'. . &#0'1 " '() #$$ A -B #3@ #$$ / - #0*

G2-0 "#$%& -0 @&Y3&@ -3 ,2& 0#/& 1#: #0 ,2& ,1(A0,&+ H2#+$&: "#$%&= B%, ,2& 0($A

-@#)-,: "#$%& -0 #++$-&@ 1-,2-3 &#*2 %3-(3D G#O-3. -3,( #**(%3, ,2& +)(+&),-&0 ('

,2& H2#+$&: #3@ ,2& 0($-@#)-,: "#$%&0= G 0#,-0Y&0 4= != EH:= 5H:= N5 #3@ !AN]+

&G &#" " .' ! &:&!" .''D N&"&),2&$&00= G @(&0 3(, 0#,-0': 1&#O *(#$-,-(3#$ *(30-0A

,&3*:D 5(30-@&) ,2& &F#/+$& (' H&*,-(3 LD G2& "#$%& -0 G &#" $! ' ! &"'#" "'%" "'%" ('D

l&,#" ! $#" $%= ,2& )&@%*&@ .#/& &#"" &$! '
;+
3!.3

' -0 .-"&3 B: &$! '
;+
3!.3

! !
"
$."/D G2%0=

G &#3! " &$! '
;+
3!.3

' ! &:&#"" &$! '
;+
3!.3

' ! &$')" "')' 4! &"'%" "'%'D

QD G2& *(#$-,-(3#$ "#$%& /'$5.$1
(( 0#,-0Y&0 #$$ #F-(/0= &F*&+, -3,)#*(#$-,-(3#$ 0://&,):D

KD G2& *(#$-,-(3#$ "#$%& /'$5
(.$1( 0#,-0Y&0 #$$ #F-(/0= &F*&+, *(#$-,-(3#$ 0://&,):D

\D l&, ,2& *(#$-,-(3#$ "#$%& H B& @&Y3&@ #0 H#&#" .' ! ( '() #$$ &#" .' - 67* #3@ #$$

/ - !* E, 0#,-0Y&0 #$$ #F-(/0 &F*&+, &n*-&3*:D

[D W&Y3& ,2& ],2-=3= 35&%(+&1(&- 8&%23 #0

#I#&!" .' !

! *'"(
$<)66'".*($ " -' / - J>@@&!" .'"
(" (,2&)1-0&"

12&)& J>@@&!" .' @&3(,&0 ,2& *&11(31 (' &!" .'= 12-*2 -0 ,2& 0&, (' 3(3A3%$$ +$#:&)0

-3 &!" .'D G2&3= /'3=.$1( 0#,-0Y&0 #$$ #F-(/0= &F*&+, #@@-,-"-,:D

>;



I56 !* &1$2%*&$.=2 &D.+4&$.' ':&%&'$2%.L&$.+* +B $:2 F02* =&1-2

X($$(1-3. ,2& 0#/& $-3&0 #0 -3 G2&()&/ [= 1& *#3 +)("-@& # 3&1 #F-(/#,-* *2#)#*,&)-8#,-(3

(' ,2& U1&3 "#$%& (3 J&HD f& ,2&)&'()& #$0( 3&&@ # 1&#O&) "&)0-(3 (' ,2& 3%$$ +$#:&)

#F-(/ #0 1& 2#"& @(3& 1-,2 ,2& !A3%$$ +$#:&) (3&D

gN]+h E2%% 7%&631 &F(,4 (- $" . X() #$$ &!" .' - *" #3@ #$$ / - ! = -' / -0 # 3%$$ +$#:&) -3

&!" .'= ,2&3 .#
(
#
"
" .
)
! (D

>:2+%24 M D *,&%(+(,-&% 8&%23 . ,- 67* '&+(')3' &n*-&3*:= #@@-,-"-,:= -3,)#*(#$-,-(3#$

0://&,):= *(#$-,-(3#$ 0://&,):= 3%$$ *(#$-,-(3 #F-(/= 3%$$ +$#:&) #F-(/ -3 $" &-= *(#$-A

,-(3#$ *(30-0,&3*: (?H &-= ,-%6 (?H . 8 ()M

G2& +)((' '($$(10 ,2& 0#/& $-3&0 #0 -3 G2&()&/ [ #3@ -, -0 $&', ,( ,2& )&#@&)D

E, B&*(/&0 *$&#) ')(/ ,2& *(/+#)-0(3 (' G2&()&/0 [ #3@ < ,2#, ,2& /#-3 @-C&)&3*&

B&,1&&3 ,2& U1&3 #3@ , "#$%&0 -0 B#0&@ (3$: (3 ,2& @-C&)&3*& B&,1&&3 EW+ #3@ D;EW+S

12&3 #$$ ,2& +$#:&)0 '()/ ,2& .)#3@ *(#$-,-(3= 3%$$ +$#:&)0 (B,#-3 8&)( -3 ,2& U1&3 "#$%&=

12&)&#0 ,2& !A3%$$ +$#:&)0 (B,#-3 8&)( -3 ,2& *(#$-,-(3#$ "#$%& ,D

G2& #F-(/#,-* 0:0,&/ -3 G2&()&/ < -0 -3@&+&3@&3*&D E3@&&@S

;D G2& *(#$-,-(3#$ "#$%& , 0#,-0Y&0 #$$ #F-(/0= &F*&+, 3%$$ +$#:&) #F-(/ (- $" D

>D G2& *(#$-,-(3#$ "#$%& /'$1.$5( 0#,-0Y&0 #$$ #F-(/0= &F*&+, 3%$$ *(#$-,-(3 #F-(/D H&&

,2& &F#/+$& (' H&*,-(3 LS $%% -0 # 3%$$ *(#$-,-(3= B%, +$#:&) % @(&0 3(, (B,#-3 8&)(D

LD G2& ,1(A0,&+ H2#+$&: "#$%& 0#,-0Y&0 #$$ #F-(/0= &F*&+, 1&#O *(#$-,-(3#$ *(30-0,&3*:D

5(30-@&) ,2& &F#/+$& (' H&*,-(3 LD G2& "#$%& -0 +&#" $! ' ! &"'#" "'%" "'%" (' * l&,

#" ! $#" $%= ,2& )&@%*&@ .#/& &#"" &$! '
>+
3!.3

' -0 .-"&3 B: &$! '
>+
3!.3

! !
"
$."/D G2%0=

+&#3! " &$! '
>+
3!.3

' ! &2&#"" &$! '
>+
3!.3

' ! &"'#" (' 4! &"'%" "'%'D

QD G2& *(#$-,-(3#$ "#$%& /'$5.$5
(( 0#,-0Y&0 #$$ #F-(/0= &F*&+, -3,)#*(#$-,-(3#$ 0://&,):D

KD G2& *(#$-,-(3#$ "#$%& /'$5
(.$5( 0#,-0Y&0 #$$ #F-(/0= &F*&+, *(#$-,-(3#$ 0://&,):D

\D G2& *(#$-,-(3#$ "#$%& H" @&Y3&@ #0 H#&#" .' ! ( '() #$$ &#" .' - 67* #3@ #$$ / - !"

0#,-0Y&0 #$$ #F-(/0 &F*&+, &n*-&3*:D

[D G2& *(#$-,-(3#$ "#$%& /'3=.$5( 0#,-0Y&0 #$$ #F-(/0= &F*&+, #@@-,-"-,:D

>>



J ?2B2%2*'2#

!"#$%&'$( )*+* g>??<hS ^!F-(/#,-8#,-(30 (' ,2& U1&3 "#$%& 1-,2(%, &n*-&3*:^= X&+9;

34&+(*&% <,*(&% <*(3-*3' KK=[<A<JD

,-"./* 0* g>??<hS ^P#3@(/ /#).-3#$ #3@ )#3@(/ )&/("#$ "#$%&0^= Y-+31-&+(,-&%

!,21-&% ,? ^&43 A93,16 L[= KLLAK\QD

,-"./( 0*( -12 3&4$5''5%( 0* g>?;?hS ^H($-@#)-,: -3 .#/&0 1-,2 # *(#$-,-(3 0,)%*A

,%)&^= X&+934&+(*&% <,*(&% <*(3-*3' @(-S;?D;?;\cZD/#,20(*0*-D>?;?D?<D??Q

6-'4( 7*( -12 !* )-89,/"5"" g;J<JhS ^](,&3,-#$= #̀$%&= #3@ 5(30-0,&3*:=^ "*,-,;

43+1(*& K[= K<JA\;QD

:-"-$( 0* -12 7-;54( <* g;J<[hS ^U3 1&-.2,&@ H2#+$&: "#$%&0^= Y-+31-&+(,-&% !,21;

-&% ,? ^&43 A93,16 ;\= >?KA>>>D

:-;$=/( >* g>??JhS ^! ,1(A0,&+ H2#+$&: "#$%& -3 # *((+&)#,-"& .#/& 1-,2 # *(#$-,-(3

0,)%*,%)&^= Y-+31-&+(,-&% ^&43 A93,16 O38(3: ;;= N(D >= >?[A>;QD

?/@-A( !*7*( -12 B* C-2%$A g;JJQhS ^! 0($-@#)-,: "#$%& '() 3A+&)0(3 ,)#30'&)#B$&

%,-$-,: .#/&0^= Y-+31-&+(,-&% !,21-&% ,? ^&43 A93,16 >L= QLAQ<D

D@51( 3* g;J[[hS ^ #̀$%&0 (' .#/&0 1-,2 # +)-()- %3-(30^= -3 400#:0 -3 V#,2&/#,-*#$

4*(3(/-*0 #3@ 6#/& G2&():= &@D B: PD d&33 #3@ UD V(&0*2$-3D N&1 j()OD

H+)-3.&)A &̀)$#.= [\A<<D

C$A5'( E* g;J\>hS A93 A93,16 ,? W,%(+(*&% $,&%(+(,-'D N&1 d#"&3= 5GS j#$& a3-"&)0-,:

])&00D

7FG/H$5"2( ?* g;JJLhS ^]($-,-*#$ 5(/+&,-,-(3 -3 V%$,-+#),: 5(#$-,-(3 6("&)3/&3,0^=

"21,73&- !,21-&% ,? W,%(+(*&% O3&'3&1*9 >L= ;ALLD

74'/;( :* g;JJ?hS X(-,1(+6 ^,831-43-+ &-= X&_,1(+6 O2%3D 5#/B)-@.&S 5#/B)-@.&

a3-"&)0-,: ])&00D

7G-I"5J( K*7* g;JKL#hS ^!@@-,-"& #3@ N(3A!@@-,-"& H&, X%3*,-(30^= ]2DWD G2&0-0=

W&+#),/&3, (' V#,2&/#,-*0= ])-3*&,(3 a3-"&)0-,:D

>L



7G-I"5J( K*7* g;JKLBhS ^! #̀$%& '() 3A]&)0(3 6#/&0^= -3 5(3,)-B%,-(30 ,( ,2& ,2&():

(' 6#/&0 EE g!33#$0 (' V#,2&/#,-*0 H,%@-&0 ><h= &@D B: dDfD R%23 #3@ !DfD

G%*O&)D ])-3*&,(3S ])-3*&,(3 a3-"&)0-,: ])&00= L?[AL;[D

7I'&;/14( >* g;JJ?hS ^](+%$#,-(3 /(3(,(3-* #$$(*#,-(3 0*2&/&0 '() *((+&)#,-"& .#/&0

1-,2 ,)#30'&)#B$& %,-$-,:^= ^&43' &-= "*,-,4(* ]39&8(,1 >= L[<sLJQD

E$145'( 0* g;JJ>hS ^G2& 5(30-0,&3*: #3@ ](,&3,-#$ '() #̀$%&0 (' 6#/&0 1-,2 5(#$-,-(3

H,)%*,%)&^= ^&43' &-= "*,-,4(* ]39&8(,1 Q= ;L>A;QQD

>/&1L( M* g;J<KhS ^V(3(,(3-* 0($%,-(30 '() *((+&)#,-"& .#/&0=^ E3, 9 6#/& G2&():

;QS \KA[>D

>Q


