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

4.$-(% 5(&6"%7.81 "* 0($ 9.(1,:(&6 #* .%/ ;"$3(, !"7"2, $

982< =>* =??@

!"#$%&'$

A" .))")) -6" (1B,$-.%&" ,# %,1(%.2 $(3(/(-(") 8)(%3 . %"C C""D2< )&.%E
%"$ /.-. )"-F A" G%/ -6.- %,1(%.2 $(3(/(-(") .$" (1B,$-.%- 78- /, %,-
-.D" -6" #,$1 ,# )-(&D< B$(&")F H%)-"./* -6"< -.D" -6" #,$1 ,# (%"$-(. (%
$"#"$"%&" B$(&") .%/ &,)-)* /"G%"/ .) -6" 1,)- &,11,% B$(&") .%/ &,)-)
C(-6(% . 3(:"% I8.$-"$F !"#"$"%&" B$(&") .$" B.$-(&82.$2< (%"$-(.2 .%/ 6.:"
.% .:"$.3" /8$.-(,% ,# $,8362< ,%" <".$* ":"% -6,836 C""D2< B$(&") &6.%3"
$,8362< ,%&" ":"$< -C, C""D)F A" /,&81"%- -6" $"2.-(,% 7"-C""% B$(&")
.%/ &,)-) .%/ G%/ )6.$B ":(/"%&" ,# )-.-" /"B"%/"%&" (% -6" B$,7.7(2(-< ,#
$"#"$"%&" B$(&" &6.%3") .%/ (% -6" 1.3%(-8/" ,# -6")" &6.%3")F A" 8)" .
)(1B2" 1,/"2 -, .$38" -6.- $"#"$"%&" B$(&") .%/ &,)-) .$" 8)"#82 )-.-()-(&)
#,$ 1.&$,"&,%,1(& .%.2<)()F

! A" C,82/ 2(D" -, -6.%D 5$(& J%/"$),%* K($.% 5(%.:* '"-" L2"%,C* 9,6% K".6<* J:(: 0":,*
M$.%D ;1"-)* .%/ ;,G. N(22.)EO,.) #,$ -6"($ &,11"%-)F A" 3$.-"#822< .&D%,C2"/3" G%.%&(.2
)8BB,$- #$,1 -6" 0.-(,%.2 ;&("%&" M,8%/.-(,%F

" 0,$-6C")-"$% P%(:"$)(-< .%/ 0O5!F
#;-.%#,$/ P%(:"$)(-< .%/ 0O5!F
$0,$-6C")-"$% P%(:"$)(-<* 0O5!* .%/ +5'!F



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

J &"%-$.2 I8")-(,% (% 1.&$,"&,%,1(&) () C6"-6"$ %,1(%.2 $(3(/(-(") .$" (1B,$-.%-F

H% .//$"))(%3 -6() I8")-(,% -6" 2(-"$.-8$" 3"%"$.22< .))81") -6.- -6")" $(3(/(-(")

-.D" -6" #,$1 ,# )-(&D< B$(&")* (F"F B$(&") -6.- /, %,- $")B,%/ I8(&D2< -, )6,&D)F

J% (1B,$-.%- %"C 2(-"$.-8$" /()&8))"/ 7"2,C .))"))") -6" (1B,$-.%&" ,# %,1(%.2

$(3(/(-(") 7< 1".)8$(%3 6,C ,#-"% B$(&") &6.%3"F H% -6() B.B"$ C" .$38" -6.-

%,1(%.2 $(3(/(-(") .$" (1B,$-.%- 78- -6"< /, %,- %"&")).$(2< -.D" -6" #,$1 ,# )-(&D<

B$(&") ,$* #,$ -6.- 1.--"$* )-(&D< &,)-)F H%)-"./* -6"< -.D" -6" #,$1 ,# (%"$-(. (%

Q$"#"$"%&" B$(&")R .%/ Q$"#"$"%&" &,)-)FR O< $"#"$"%&" B$(&" S&,)-T C" 1".% -6"

1,)- ,#-"% I8,-"/ B$(&" S&,)-T C(-6(% . 3(:"% -(1" B"$(,/* ).< . I8.$-"$F U H% ,8$

/.-. )"- B$(&") .%/ &,)-) &6.%3" :"$< #$"I8"%-2<V -6" 1"/(.% /8$.-(,% () ,%2< -6$""

C""D) #,$ B$(&") .%/ -C, C""D) #,$ &,)-)F W,C":"$* -6" /8$.-(,% ,# $"#"$"%&" B$(&")

() .21,)- ,%" <".$* C6(2" -6" /8$.-(,% ,# $"#"$"%&" &,)-) () .21,)- -C, I8.$-"$)F

;, 7,-6 $"#"$"%&" B$(&") .%/ $"#"$"%&" &,)-) .$" 18&6 1,$" (%"$-(.2 -6.% C""D2<

B$(&") .%/ C""D2< &,)-)F

A6.- /"-"$1(%") -6" /8$.-(,% ,# $"#"$"%&" B$(&")X Y8$ .%.2<)() #,&8)") ,% -6"

$"2.-(,% 7"-C""% B$(&") .%/ &,)-) B.<(%3 B.$-(&82.$ .--"%-(,% -, -6"($ $"#"$"%&"

:.28")F A" $"2< ,% . 8%(I8" /.-. )"- -6.- &,%)()-) ,# C""D2< ,7)"$:.-(,%) ,% B$(&"

.%/ &,)- 1".)8$") #,$ ".&6 (-"1 ),2/ 7< . 1.Z,$ PF;F $"-.(2"$ (% ,:"$ U*??? )-,$")F

A" G%/ -6.- B$(&") .$" )<)-"1.-(&.22< 78- (1B"$#"&-2< $"2.-"/ -, &,)-)F ;-$(D(%32<*

B$(&") $.$"2< &6.%3" 8%2")) -6"$" () . &6.%3" (% &,)-F W,C":"$* B$(&") /, %,- .2C.<)

&6.%3" C6"% &,)-) &6.%3"* ), -6"$" () )87)-.%-(.2 :.$(.-(,% (% $".2(["/ 1.$D8B)F

Y8$ .%.2<)() )833")-) -6.- -6" $"-.(2"$ &6,,)") -6" /8$.-(,% ,# $"#"$"%&" B$(&")

U\6" "]()-"%&" ,# $"#"$"%&" B$(&") 6.) 7""% %,-"/ 7< :.$(,8) .8-6,$) (% -6" (%/8)-$(.2 ,$3.%(E
[.-(,% 2(-"$.-8$" S)""* #,$ "].1B2" A.$%"$ .%/ O.$)D< SU@@^T* ;2./" SU@@_T* J$(3.* 4.-)8(* .%/
A.-.%.7" S=??UT* '")"%/,$#"$ S=??=T* W,)D"% .%/ !"(`"% S=??aT* .%/ b,2/7"$3 .%/ W"22"$)-"(%
S=??_TTF A(-6 -6" "]&"B-(,% ,# b,2/7"$3 .%/ W"22"$)-"(% S=??cT C6, 8)" -6" d,1(%(&DR) /.-.
,% -6" &,)- ,# 7""$* -6" ,-6"$ B.B"$) /, %,- 6.:" /.-. ,% &,)-F

U



), .) -, 2(1(- 1.$D8B :.$(.-(,%F A" 7.)" -6() (%#"$"%&" ,% -6$"" G%/(%3)F M($)-*

(% ,:"$ !" B"$&"%- ,# -6" ,7)"$:.-(,%) -6" $".2(["/ C""D2< 1.$D8B () 7"-C""% B28)

.%/ 1(%8) #" B"$&"%- ,# -6" .:"$.3" 1.$D8BF= ;(3%(G&.%-2<* -6() B.--"$% 6,2/) #,$

3$,8B) ,# 3,,/) C(-6 /(`"$"%- $"#"$"%&" B$(&" /8$.-(,%)F ;"&,%/* -6"$" () )6.$B

":(/"%&" ,# )-.-" /"B"%/"%&" (% -6" B$,7.7(2(-< ,# $"#"$"%&" B$(&" &6.%3")F \6"

B$,7.7(2(-< ,# . $"#"$"%&" B$(&" &6.%3" () (%&$".)(%3 (% -6" /(`"$"%&" 7"-C""% -6"

1.$D8B -6.- C,82/ ,7-.(% (# -6" B$(&" /(/ %,- &6.%3" .%/ -6" .:"$.3" :.28" ,#

-6" 1.$D8BF \6($/* C6"% -6" $"-.(2"$ &6.%3") $"#"$"%&" B$(&") (- $"E")-.72()6") -6"

:.28" ,# -6" 8%&,%/(-(,%.2 1.$D8B* (F"F -6" $"-.(2"$ B.))") -6$,836 .22 -6" &6.%3")

(% $"#"$"%&" &,)-) -6.- 6.:" ,&&8$$"/ )(%&" -6" 2.)- $"#"$"%&" B$(&" &6.%3"F \.D"%

-,3"-6"$* -6")" G%/(%3) )8BB,$- -6" :("C -6.- -6" $"-.(2"$ &6,,)") -6" /8$.-(,% ,#

$"#"$"%&" B$(&") -, D""B 1.$D8B) C(-6(% $"2.-(:"2< %.$$,C 7,8%/)F

A" .$38" -6.- ,8$ ":(/"%&" () (%&,%)()-"%- C(-6 -6" -6$"" 1,)- C(/"2< 8)"/

B$(&(%3 1,/"2) (% 1.&$,"&,%,1(&)V e"](72"EB$(&" 1,/"2)* )-.%/.$/ 1"%8E&,)-

1,/"2)* .%/ +.2:,E)-<2" B$(&(%3 1,/"2)F \6"$" ()* 6,C":"$* . )(1B2" B$(&(%3 $82"

-6.- () &,%)()-"%- C(-6 ,8$ ":(/"%&"F \6() $82" &.% 7" /")&$(7"/ .) #,22,C)F '$(&")

/, %,- 3"%"$.22< &6.%3" 8%2")) &,)-) &6.%3"F \6" 8%&,%/(-(,%.2 1.$D8B .%/ -6"

/8$.-(,% ,# -6" $"#"$"%&" B$(&" () 3,,/ )B"&(G&F M,$ .%< 3(:"% 3,,/ -6" %,1(%.2

$"#"$"%&" B$(&" () ,% .:"$.3" . B.$-(&82.$ 1.$D8B ,:"$ %,1(%.2 $"#"$"%&" &,)-F

\6" $"-.(2"$ $")"-) -6" $"#"$"%&" B$(&" ), .) -, D""B -6" .&-8.2 1.$D8B C(-6(%

B28)f1(%8) #" B"$&"%- ,# -6" /")($"/ 1.$D8B ,:"$ $"#"$"%&" &,)-F Y% .:"$.3"

C6"% -6" $"-.(2"$ &6.%3") -6" $"#"$"%&" B$(&" (- $"")-.72()6") -6" 8%&,%/(-(,%.2

1.$D8BF A(-6 -6() $82" $"#"$"%&" B$(&") &.% "]6(7(- )87)-.%-(.2 %,1(%.2 $(3(/(-(")

":"% -6,836 C""D2< B$(&") &6.%3" #$"I8"%-2<F

Y8$ $")82-) $.()" .% ,7:(,8) I8")-(,%V C6< )6,82/ . 1.&$,"&,%,1()- &.$"

=Y8$ .3$""1"%- C(-6 -6" $"-.(2"$ /,") %,- B"$1(- 8) -, $"B,$- (%#,$1.-(,% .7,8- -6" 2":"2 ,#
-6" 1.$D8B #,$ .%< ,%" (-"1 ,$ 3$,8B ,# (-"1)F

=



.7,8- $"#"$"%&" B$(&") .%/ &,)-)X Y%" B,))(7(2(-< () -6.- 1.&$,"&,%,1()-) &.%

).#"2< .7)-$.&- #$,1 6(36E#$"I8"%&< 1,:"1"%-) (% B$(&") .%/ &,)-) C6"% .%.2<[E

(%3 -6" %.-8$" ,# -6" 1,%"-.$< -$.%)1())(,% 1"&6.%()1F M$,1 -6() B"$)B"&-(:"*

)(3%(G&.%- B"$)()-"%&" (% $"#"$"%&" B$(&") .%/ &,)-) .$" . 1.%(#")-.-(,% ,# . -<B"

,# $(3(/(-< %,- B$")"%- (% &,%:"%-(,%.2 1.&$, 1,/"2)F J%,-6"$ B,))(7(2(-< () -6.-

6(36E#$"I8"%&< 1,:"1"%-) (% B$(&") .%/ &,)- .$" (1B,$-.%- #,$ 8%/"$)-.%/(%3 -6"

1,%"-.$< -$.%)1())(,% 1"&6.%()1F

\, "]B2,$" -6")" ())8") C" /":"2,B . )(1B2" B.$-(.2E"I8(2(7$(81 1,/"2 C6(&6

&.B-8$") D"< #".-8$") ,# -6" /.-. -6.- C" /,&81"%- (% ,8$ "1B($(&.2 C,$DF H%

,8$ )"- 8B -6" G$1 &6,,)") . QB$(&" B2.%R C6(&6 &,%)()-) ,# . )1.22 )"- ,# B$(&")F

\6" G$1 &.% 1,:" 7"-C""% B$(&") (% -6() )"- C(-6,8- (%&8$$(%3 .%< &,)-F W,CE

":"$* -6"$" () . G]"/ &,)- ,# &6.%3(%3 -6" B$(&" B2.%F \6" 1,/"2 () &.2(7$.-"/ ),

-6.-* .1,%3)- ,-6"$ -6(%3)* (- () &,%)()-"%- C(-6 -6" ,7)"$:"/ /8$.-(,% ,# C""D2<

.%/ $"#"$"%&" B$(&" &6.%3")F A" 1(1(& -6" "`"&- ,# . 1,%"-.$< B,2(&< )6,&D 7<

&,%)(/"$(%3 . )6,&D -6.-* .7)"%- B$(&(%3 #$(&-(,%)* C,82/ 6.:" %, "`"&- ,% I8.%-(E

-(")F H% -6" B$")"%&" ,# )-(&D< B2.%) . 1,%"-.$< B,2(&< )6,&D 6.) . 2.$3" "`"&- ,%

I8.%-(-(") .%/ :"$< 2(--2" "`"&- ,% B$(&")F ;,* 1,%"-.$< B,2(&< 6.) (1B,$-.%- $".2

"`"&-) (% ,8$ 1,/"2 ":"% -6,836 B$(&") &6.%3" #$"I8"%-2<F

\.D(%3 ,8$ 1,/"2 .) -6" -$8" /.-.E3"%"$.-(%3 B$,&")) C" B$,&""/ (% -6" )B($(- ,#

L"6," .%/ 4(/$(3.% S=??cT .%/ .//$")) -6" I8")-(,%V /, )(1B2"$ 1,/"2) B$,:(/"

. 3,,/ .BB$,](1.-(,% -, -6" $".2 "`"&-) ,# 1,%"-.$< B,2(&<X A" #,&8) .--"%-(,%

,% -C, &.2(7$.-(,%) ,# -6" )-.%/.$/ 1"%8E&,)- 1,/"2F H% -6" G$)- &.2(7$.-(,% C"

&6,,)" -6" 1"%8 &,)- ), -6.- -6" 1,/"2 1.-&6") -6" #$"I8"%&< ,# ,7)"$:"/ C""D2<

B$(&" &6.%3")F J) . $")82-* B$(&") .$" I8(-" e"](72" .%/ -6" 1,/"2 3"%"$.-") -6"

1()2"./(%3 &,%&28)(,% -6.- . 1,%"-.$< B,2(&< )6,&D 6.) . :"$< )1.22 "`"&- ,%

-6" 2":"2 ,# "&,%,1(& .&-(:(-<F H% -6" )"&,%/ &.2(7$.-(,% C" &6,,)" -6" 1"%8 &,)-

), -6.- -6" 1,/"2 $"B$,/8&") -6" ,7)"$:"/ #$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3")F

>



J) . $")82-* B$(&") .$" I8(-" )-(&D< .%/ -6" 1,/"2 /,") . :"$< 3,,/ Z,7 ,# $"E

B$,/8&(%3 -6" $".2 "`"&-) ,# . 1,%"-.$< B,2(&< )6,&DF \6")" $")82-) )833")- -6.-

-6" #$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3") .$" 1,$" $":".2(%3 .7,8- -6" 8%/"$2<(%3

%.-8$" ,# %,1(%.2 $(3(/(-(") -6.% -6" )(1B2" #$"I8"%&< C(-6 C6(&6 B$(&") .%/ &,)-)

&6.%3"F

Y8$ B.B"$ () $"2.-"/ -, -6" $"&"%- 2(-"$.-8$" C6(&6 8)") 1(&$, /.-. )"-) -,

1".)8$" -6" #$"I8"%&< ,# B$(&" &6.%3")F \6" )"1(%.2 .$-(&2" 7< O(2) .%/ L2"%,C

S=??aT .$38") -6.- B$(&") .$" I8(-" e"](72"F P)(%3 1,%-62< &,%)81"$ B$(&") (%/"]

S+'HT /.-.* -6"< G%/ -6.- 1"/(.% /8$.-(,% ,# B$(&") () $!%1,%-6)F \6() ")-(1.-"

6.) 7"&.1" . 2(-18) -")- #,$ -6" B2.8)(7(2(-< ,# 1,%"-.$< 1,/"2)F > H% &,%-$.)-*

0.D.18$. .%/ ;-"(%)),% S=??cT #,&8) ,% %,%E).2" B$(&") .%/ .$38" -6.- -6")"

B$(&") .$" I8(-" (%"$-(.2F A6"% ).2") .$" "]&28/"/* B$(&") &6.%3" ,% .:"$.3" ":"$<

"(36- -, ## 1,%-6)F L"6," .%/ 4(/$(3.% S=??cT .2), "].1(%" -6" (1B.&- ,# ).2")

,% B$(&" (%"$-(.F \6"< 8)" .% .23,$(-61 -, /"G%" ).2") B$(&") -6.- -6"< .BB2< -,

C""D2< )8B"$1.$D"- )&.%%"$ /.-.F \6"< G%/ -6.-* C6"% ).2") ,7)"$:.-(,%) .$"

"]&28/"/* B$(&") &6.%3" ,%&" ":"$<$!& 1,%-6)F A6"% ).2") .$" (%&28/"/* B$(&")

&6.%3" ":"$< -6$"" C""D)F 5]&28/(%3 Q).2") B$(&")R #$,1 -6" /.-. 6.) . 1.Z,$

(1B.&- ,% (%#"$"%&" .7,8- B$(&" (%"$-(.F 0,- )8$B$()(%32<* -6"$" () .% ,%3,(%3

/"7.-" (% -6" 2(-"$.-8$" .7,8- 6,C -, /"G%" . ).2" .%/ C6"-6"$ ,%" )6,82/ -$".-

Q$"382.$R .%/ Q).2")R B$(&") .)<11"-$(&.22<F J% ./:.%-.3" ,# C,$D(%3 C(-6 $"#"$"%&"

B$(&") () -6.- C" /, %,- %""/ -, -.D" . )-.%/ ,% C6.- ).2") .$" ,$ C6"-6"$ -6"<

.$" )B"&(.2 ":"%-) -6.- )6,82/ 7" /()$"3.$/"/ 7< 1.&$,"&,%,1()-)F

\6() B.B"$ () ,$3.%(["/ .) #,22,C)F ;"&-(,% = /")&$(7") ,8$ /.-. .%/ /()&8))")

-6" $"2.-(,% 7"-C""% ,8$ 1".)8$" ,# &,)- .%/ 1.$3(%.2 &,)-F H% ;"&-(,% > C"

&,1B.$" -6" 7"6.:(,$ ,# C""D2< B$(&") .%/ $"#"$"%&" B$(&")F H% ;"&-(,% a C"

>;""* #,$ "].1B2"* J2-(3* +6$()-(.%,* 5(&6"%7.81* .%/ K(%/" S=??aT* .%/ b,2,),: .%/ K8&.)
S=??gTF

a



&,%-$.)- -6" 7"6.:(,$ ,# C""D2< &,)-) .%/ $"#"$"%&" &,)-)F H% ;"&-(,% ^ C" "].1(%"

-6" $"2.-(,% 7"-C""% &,)- .%/ B$(&" &6.%3")F H% ;"&-(,% g C" /,&81"%- .//(-(,%.2

#".-8$") ,# -6" /.-. -6.- .$" 8)"#82 #,$ ":.28.-(%3 -6" B2.8)(7(2(-< ,# /(`"$"%-

B$(&(%3 1,/"2)F H% ;"&-(,% c C" /()&8)) -6" (1B2(&.-(,%) ,# ,8$ "1B($(&.2 G%/(%3)

#,$ :.$(,8) B$(&"E)"--(%3 1,/"2)F H% ;"&-(,% _ C" B$")"%- . )(1B2" )-(&D<EB2.%

1,/"2 C6(&6 C" 8)" -, /()&8)) -6" $"2":.%&" ,# $"#"$"%&" B$(&") .%/ &,)-)F ;"&-(,%

@ &,%&28/")F

0) 1&$&

Y8$ .%.2<)() () B$(1.$(2< 7.)"/ ,% )&.%%"$ /.-. #$,1 . 2.$3" #,,/ .%/ /$83 $"-.(2"$

-6.- ,B"$.-") 1,$" -6.% #"""" )-,$") (% /(`"$"%- PF;F )-.-")F \6" ).1B2" B"$(,/

() =??a -, =??gF A" 6.:" ,7)"$:.-(,%) ,% C""D2< I8.%-(-(") .%/ ).2") $":"%8"

#,$ $,8362<'" """" (-"1) (% ".&6 ,# -6" $"-.(2"$R) )-,$")F O< .% (-"1 C" 1".% .

3,,/* .) /"G%"/ 7< (-) 8%(:"$).2 B$,/8&- &,/" SP'+T* (% . B.$-(&82.$ )-,$"F A"

,%2< (%&28/" (-"1) -6.- .$" (% -6" /.-. )"- #,$ . 1(%(181 ,# #( C""D) (% ":"$<

I8.$-"$ ,# -6" "%-($" -6$""E<".$ B"$(,/F \6() $"I8($"1"%- $"/8&") ,8$ ).1B2" -,

=a> )-,$") .%/ a?^ -6,8).%/ P'+E)-,$" B.($)F 4,)- ,# -6" (-"1) (% ,8$ /.-. )"-

.$" (% -6" B$,&"))"/ #,,/* 8%B$,&"))"/ #,,/* 6,8)"6,2/ #8$%()6(%3)* .%/ Q,-6"$

3,,/)R &.-"3,$(") ,# -6" +'HF a \6" $"-.(2"$ &2.))(G") (-"1) .) 7"2,%3(%3 -, ,%" ,#

("" &.-"3,$(") S"F3F &,2/ &"$".2T .%/ C" 8)" -6" $"-.(2"$R) &.-"3,$< &2.))(G&.-(,% (%

,8$ .%.2<)()F

A" 8)" ,8$ /.-. ,% ).2") $":"%8" .%/ I8.%-(-(") ),2/ -, &,1B8-" -6" B$(&"

#,$ ".&6 (%/(:(/8.2 (-"1F \6" $"-.(2"$ ./Z8)-) B$(&") ,% . C""D2< 7.)()* ), /.(2<

1,:"1"%-) (% B$(&") .$" %,- . ),8$&" ,# 1".)8$"1"%- "$$,$ (% ,8$ C""D2< B$(&")

1".)8$")F d")B(-" -6" 6(36 I8.2(-< ,# )&.%%"$ /.-. -6"$" .$" )":"$.2 B,-"%-(.2

a5].1B2") ,# (-"1) (% -6" Q,-6"$ 3,,/)R &.-"3,$< (%&28/" 2.8%/$< /"-"$3"%-)* e,C"$)* .%/
1.3.[(%")F

^



),8$&") ,# 1".)8$"1"%- "$$,$ .)),&(.-"/ C(-6 ,8$ B$(&" 1".)8$"F M($)-* ),1" (-"1)

.$" ),2/ .- . /()&,8%- -, &8)-,1"$) C6, 6.:" . 2,<.2-< &.$/F ;"&,%/* ),1" (-"1)

.$" /()&,8%-"/ C(-6 &,8B,%)F \6($/* -6"$" .$" -C,* ,$ 1,$"* #,$ ,%" B$,1,-(,%)F

H# -6"$" .$" &6.%3") ,:"$ -(1" (% -6" #$.&-(,% ,# &8)-,1"$) C6, -.D" ./:.%-.3" ,#

-6")" -<B") ,# /()&,8%-)* -6"% ,8$ B$,&"/8$" #,$ &,1B8-(%3 B$(&") C,82/ (%/8&"

)B8$(,8) B$(&" &6.%3")F M,$ -6")" $".),%)* ,8$ ")-(1.-") ,# -6" /8$.-(,% ,# C""D2<

.%/ $"#"$"%&" B$(&") B$,:(/" 2,C"$ 7,8%/) ,% -6" -$8" /8$.-(,% )-.-()-(&)F

A" &,%)-$8&- . C""D2< 1".)8$" ,# -6" $"-.(2"$R) &,)- #,$ ".&6 (-"1 (% ".&6 )-,$"*

8)(%3 /.-. ,% ).2") .%/ ./Z8)-"/ 3$,)) B$,G-F \6" 2.--"$ () /"G%"/ .)V

J/Z8)-"/ 3$,)) B$,G- ) ;.2") %+,)- ,# 3,,/)F

\6" &,)- ,# 3,,/) () -6" :"%/,$ &,)- %"- ,# /()&,8%-) .%/ (%&28)(:" ,# )6(BB(%3

&,)-)F \6() 1".)8$" () -6" 1,)- &,1B$"6"%)(:" &,)- 1".)8$" .:.(2.72" -, 8)F \6()

&,)- 1".)8$" () :("C"/ 7< -6" $"-.(2"$ .) 1".)8$(%3 -6" $"B2.&"1"%- &,)- ,# .%

(-"1 .%/ (- () -6" &,)- 1".)8$" C6(&6 -6"< 8)" (% -6"($ B$(&(%3 /"&()(,%)F

\6" $"2.-(,% 7"-C""% ,8$ &,)- 1".)8$" .%/ 1.$3(%.2 &,)- /"B"%/) ,% -6"

%.-8$" ,# -6" $"-.(2"$R) B$,/8&-(,% #8%&-(,%F ;8BB,)"* #,$ "].1B2"* -6.- -, )"22

,%" 8%(- ,# .% (-"1* -6" $"-.(2"$ 18)- 6.:" ,%" 8%(- ,# -6.- (-"1 .%/ ,%" 8%(- ,# .

&,1B,)(-" #.&-,$ B$,/8&"/ 8)(%3 2.7,$ .%/ &.B(-.2F A" /"%,-" 7< # -6" %817"$ ,#

8%(-) ,# -6" &,1B,)(-" #.&-,$ .%/ 7< $ -6" B$(&" ,# -6() #.&-,$F \6" C6,2").2" B$(&"

,# -6" (-"1 () 3(:"% 7< %F A" .))81" -6.- (% -6" )6,$- $8% # () B$"/"-"$1(%"/F

;8BB,)" -6.- -6" &,)- ,# )"22(%3 & 8%(-) ,# -6" (-"1 () 3(:"% 7<V

' *&+ )
!

$# , %&
$# , %#, ( *& %#+

(#& & #*
(#& ) # F

\6" G$1 &6,,)") . )&.2" ,# ,B"$.-(,% C6(&6 () )811.$(["/ 7< (-) &6,(&" ,#

#F J- .%< B,(%- (% -(1"* -6" %817"$ ,# &8)-,1"$) "%-"$(%3 -6" )-,$"*&* %""/

g



%,- "I8.2 #F A6"% & () 3$".-"$ -6.% # -6" &,)- ,# B$,:(/(%3 -6" "]-$. & % #

3,,/) () ( F A" .))81" -6.- ( ) $ , %F A" &.% (%-"$B$"-( % *$ , %+ .) -6"

(1B2(&(- &,)- ,# . )-,&D,8-* ,$ -6" &,)- ,# 1""-(%3 8%8)8.22< 6(36 /"1.%/* ).< 7<

6($(%3 ,:"$-(1" 2.7,$ .%/ ,7-.(%(%3 $8)6 ,$/"$) #$,1 -6" C6,2").2"$F 0,-6(%3 ,#

(1B,$-.%&" -6.- #,22,C) /"B"%/) ,% -6() ./1(--"/2< )(1B2()-(& 1,/"2 ,# -6" &,)-

,# 1""-(%3 8%8)8.22< 6(36 /"1.%/F

\6" $"-.(2"$ &6,,)") # -, 1(%(1([" -6" "]B"&-"/ &,)- ,# )"22(%3 & 8%(-)V

-./
!

* 0' *&+1 )
" !

!
*$# , %&++*&+,& ,

" !

!

0$# , %#, ( *& %#+1+*&+,& *

C6"$" +*- +() -6" B$,7.7(2(-< /"%)(-< #8%&-(,% ,#&F W"$" C" 1.D" -6" )(1B2(#<(%3

.))81B-(,% -6.- %() D%,C% C6"%# () &6,)"%F \6" ,B-(1.2 :.28"* # " * ).-()G")V

. *# " + ) # %
$

( %%
*

C6"$" . *!+ /"%,-") -6" &8182.-(:" /"%)(-< #8%&-(,% ,# &F !".2(["/ -,-.2 &,)- ()

3(:"% 7<V

' *&+ )
!

$# " , %&
*$ , %+#" , ( *& %#" +

(#& & #" *
(#& ) # " F

J) 2,%3 .) & & #" * 1.$3(%.2 &,)- () 3(:"% 7<%.%/ ,8$ &,)- 1".)8$" () . :"$<

3,,/ B$,]< #,$ 1.$3(%.2 &,)-F A6"% & ) # " ,8$ &,)- 1".)8$" 8%/"$)-.-") .&-8.2

1.$3(%.2 &,)-F

\6"$" .$" ,-6"$ B$,/8&-(,% #8%&-(,%) #,$ C6(&6 ,8$ &,)- 1".)8$" 1.< %,-

&,$$")B,%/ &2,)"2< -, 1.$3(%.2 &,)-F M,$ "].1B2"* )8BB,)" -6.- $"-.(2 ,8-B8-* &*

() 3(:"% 7<V

& ) /# " # "0 "*

C6"$" 0 () -6" %817"$ ,# (-"1) B8$&6.)"/ 7< -6" $"-.(2"$ #$,1 -6" C6,2").2"$F

\6" &,)- ,# ".&6 (-"1 () 3(:"% 7< %F J) .7,:"* )8BB,)" -6.- # () B$"/"-"$1(%"/

c



78- ,B-(1.22< &6,)"%F \6"%* )6,$- $8% 1.$3(%.2 &,)- () 3(:"% 7<V

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

1" *# %1+" # " /
#$ !

! *& " #"++*&+,&
%" # "F

0,-" -6.-* .7)"%- 8%&"$-.(%-<* 1.$3(%.2 &,)- () &,%)-.%-F̂ \6" B$")"%&" ,#

8%&"$-.(%-< 1.D") 1.$3(%.2 &,)- .% (%&$".)(%3 #8%&-(,% ,# ,8-B8-F J)1 3,") -,

,%"* )6,$-E$8% 1.$3(%.2 &,)- .BB$,.&6")%F ;,* -6" 6(36"$ 1 () -6" 7"--"$ ,8$ &,)-

1".)8$" () .) . B$,]< #,$ 1.$3(%.2 &,)-F H% -6" $"1.(%/"$ ,# -6" B.B"$ C" B$,&""/

8%/"$ -6" .))81B-(,% -6.- ,8$ &,)- 1".)8$" () . $".),%.72" B$,]< #,$ 1.$3(%.2

&,)-F

J) . $,78)-%")) &6"&D C" 8)" . )"&,%/ /.-. )"- ,7-.(%"/ #$,1 d,1(%(&DR)* .

&6.(% ,# 3$,&"$< )-,$") (% -6" 4(/C")- C(-6 #"" ,8-2"-)F \6() /.-. )"- 6.) 7""%

8)"/ (% . :.$("-< ,# ,-6"$ )-8/(") S"F3F +6":.2("$* L.)6<.B* .%/ !,))( S=??>T .%/

4(/$(3.% S=??gTTF \6" d,1(%(&DR) /.-. )"- (%&28/") C""D2< ,7)"$:.-(,%) ,% B$(&"

.%/ ).2") $":"%8" #,$ %"&"" (-"1) ,:"$ -6" B"$(,/ U@_@EU@@cF \6() )"- (%&28/") .

&,)- 1".)8$"F W,C":"$* -6() 1".)8$" /,") %,- &,$$")B,%/ -, -6" $"B2.&"1"%- &,)-

,$ -6" 2.)- C6,2").2" B$(&" .- C6(&6 d,1(%(&DR) 7,836- -6" (-"1* 78- $.-6"$ -6"

.:"$.3" .&I8()(-(,% &,)- ,# -6" (-"1) (% (%:"%-,$<F +,%)"I8"%-2<* C" /, %,- 8)"

-6() &,)- 1".)8$"F

Y8$ )&.%%"$ /.-. 6.) ./:.%-.3") .%/ /()./:.%-.3") $"2.-(:" -, -6" +'H /.-.

8)"/ 7< .8-6,$) )8&6 .) O(2) .%/ L2"%,C S=??aT .%/ 0.D.18$. .%/ ;-"(%)),%

S=??cTF J /()./:.%-.3" () -6.- ,8$ /.-. )"-) /, %,- &,:"$ .22 ,# -6" 3,,/) (% -6"

+'HF W,C":"$* -6" 1"/(.% #$"I8"%&< ,# B$(&" &6.%3" () -6" ).1" #,$ -6" (-"1) (%

,8$ /.-. )"-) .%/ -6" +'H 7.)D"-F H% -6() )"%)"* -6" (-"1) (% ,8$ /.-. )"- .$"

%,- 8%$"B$")"%-.-(:" ,# -6,)" (% -6" +'H 7.)D"-F J% (1B,$-.%- ./:.%-.3" ,# ,8$

)&.%%"$ /.-. () -6.- (- () .:.(2.72" .- . C""D2< #$"I8"%&< .%/ (%&28/") (%#,$1.-(,%

.7,8- I8.%-(-(") .%/ &,)-)* .) C"22 .) B$(&")F

^ H% -6() &.)"*! %! " " # # ! & !$!%
&
&' ! !$ %' "! & !

'
F

_



b(:"% -6" 2.$3" %817"$ ,# (-"1) (% ,8$ /.-. )"- C" 18)- ./,B- . B$,&"/8$"

-, B.$)(1,%(,8)2< $"B,$- ,8$ G%/(%3)F P%2")) )-.-"/ ,-6"$C()"* -6" )-.-()-(&) -6.-

C" $"B,$- .$" &,1B8-"/ .) #,22,C)F M($)-* C" &.2&82.-" -6" 1"/(.% :.28" ,# .

)-.-()-(& .&$,)) .22 (-"1) (% . 3(:"% &.-"3,$<F A" -6"% &,1B8-" -6" 1"/(.% ,# -6"

("" &.-"3,$< 1"/(.%)F J) . $,78)-%")) &6"&D C" .2), $"B,$- $")82-) #,$ $":"%8"E

C"(36-"/ 1"/(.%) .&$,)) &.-"3,$(")F

2) 345 "54&6/,% ,7 8559:; <%/'5# &+- %575%5+'5 <%/'5#

H% -6() )"&-(,% C" &,1B.$" -6" 7"6.:(,$ ,# C""D2< .%/ $"#"$"%&" B$(&")F !"&.22 -6.-

-6" $"#"$"%&" B$(&" ,# .% (-"1 () -6" 1,)- &,11,%2< ,7)"$:"/ B$(&" #,$ -6.- (-"1

C(-6(% . I8.$-"$F A" $"#"$ -, .22 ,-6"$ B$(&") .) %,%$"#"$"%&" B$(&")F Y8$ 7.)(&

G%/(%3) (% -6() )"&-(,% .$" -C,#,2/F M($)-* .&&,$/(%3 -, :.$(,8) 1"-$(&) $"#"$"%&"

B$(&") .$" (1B,$-.%-F ;"&,%/* $"#"$"%&" B$(&") .$" 18&6 1,$" B"$)()-"%- -6.%

C""D2< B$(&")F

=575%5+'5 <%/'5# A(-6(% . 3(:"% I8.$-"$* C""D2< B$(&") -<B(&.22< e8&-8.-" 7"E

-C""% $"#"$"%&" .%/ %,%$"#"$"%&" B$(&")F \, )811.$([" -6")" C(-6(%EI8.$-"$ e8&E

-8.-(,%) C" ")-(1.-" . -C,E)-.-" 4.$D,: &6.(%F H% )-.-" ,%" -6" C""D2< B$(&" ()

"I8.2 -, -6" $"#"$"%&" B$(&"F H% )-.-" -C, -6" C""D2< B$(&" () /(`"$"%- #$,1 -6"

$"#"$"%&" B$(&"F \6" .:"$.3" ")-(1.-"/ 4.$D,: &6.(% .&$,)) &.-"3,$(") () 3(:"%

7<Vg

2 $ )
(

" !2$
" !%#

" !('
" !'!

)
F S>FUT

gA" ")-(1.-" -6" -$.%)(-(,% 1.-$(] #,$ -6" 4.$D,: &6.(% #,$ ".&6 (-"1 (% ":"$< I8.$-"$ (%
,8$ ).1B2" .%/ -.D" -6" .:"$.3" ,:"$ .22 I8.$-"$)F A" -6"% &,1B8-" -6" .:"$.3" -$.%)(-(,%
1.-$(] #,$ (-"1) C(-6(% . &.-"3,$<F M(%.22<* C" &,1B8-" -6" .:"$.3" -$.%)(-(,% 1.-$(] .&$,))
&.-"3,$(")F

@



H- () ":(/"%- #$,1 2 $ -6.-* #,$ 1,)- C""D) (% . 3(:"% I8.$-"$* -6" C""D2< B$(&"

&,(%&(/") C(-6 -6" $"#"$"%&" B$(&"F H%-"$")-(%32<* -6" 1.-$(]2 $ () &,%)()-"%- C(-6

-6" %,-(,% -6.- C""D2< B$(&") 6.:" Q1"1,$<FR A6"% B$(&") 1,:" .C.< #$,1 -6"($

$"#"$"%&" :.28" -6"< 6.:" . -"%/"%&< -, $"-8$% -, -6.- :.28"F H% B.$-(&82.$* %,%E

$"#"$"%&" B$(&") $"-8$% -, . 3(:"% $"#"$"%&" B$(&" C(-6%#B"$&"%- B$,7.7(2(-<F

\6" 1.-$(] 2 $ B"$-.(%) -, C(-6(%EI8.$-"$ B$(&" e8&-8.-(,%)F A" %,C I8.%-(#<

-6" (1B,$-.%&" ,# $"#"$"%&" B$(&") 8)(%3 )-.-()-(&) &.2&82.-"/ .&$,)) I8.$-"$)F P%E

2")) ,-6"$C()" (%/(&.-"/ -6")" )-.-()-(&) .$" $"B,$-"/ (% \.72" UF M($)-* (! B"$&"%-

,# .22 B$(&" &6.%3") (%:,2:" 1,:"1"%-) #$,1 . %,%$"#"$"%&" B$(&" -, . $"#"$"%&"

B$(&"F ;"&,%/* -6" C""D2< B$(&" () "I8.2 -, -6" $"#"$"%&" B$(&" (%'( B"$&"%- ,# -6"

C""D)F \6($/* 6.2# ,# -6" -,-.2 I8.%-(-(") ),2/ .$" ),2/ .- $"#"$"%&" B$(&")F M,8$-6*

&$B"$&"%- ,# -6" $":"%8" () &,22"&-"/ .- $"#"$"%&" B$(&")F M(#-6* -6" )-.%/.$/ /"E

:(.-(,% ,# I8.%-(-(") ),2/ .- $"#"$"%&" B$(&") () $,8362< -6" ).1" .) -6" )-.%/.$/

/":(.-(,% ,# I8.%-(-(") ),2/ .- %,%$"#"$"%&" B$(&") S$( :"$)8) $%B"$&"%-* )"" \.72"

=TF \6" G$)- -6$"" ,7)"$:.-(,%) (1B2< -6.- B$(&") .$" ,#-"% "I8.2 -, $"#"$"%&"

B$(&") .%/ B$(&" 1,:"1"%-) .$" ,#-"% 1,:"1"%-) -,C.$/ $"#"$"%&" B$(&")F \6"

2.)- -C, ,7)"$:.-(,%) (1B2< -6.- $"#"$"%&" B$(&") .$" (1B,$-.%- (% -"$1) ,# -6"

2":"2 .%/ :,2.-(2(-< ,# I8.%-(-(") ),2/F

\6"$" () )87)-.%-(.2 6"-"$,3"%"(-< (% -6" (1B,$-.%&" ,# $"#"$"%&" B$(&") .&$,))

&.-"3,$(")F \, (228)-$.-" -6() B,(%- M(38$" U /()B2.<) -6" /()-$(78-(,% ,# C""D)

)B"%- .%/ I8.%-(-(") ),2/ .- -6" $"#"$"%&" B$(&"Fc M,$ 1,$" -6.% 2&B"$&"%- ,# -6"

&.-"3,$(") -6" B$(&" ,# -6" 1"/(.% (-"1 C(-6(% . &.-"3,$< () "I8.2 -, -6" $"#"$"%&"

B$(&" 1,$" -6.% &" B"$&"%- ,# -6" -(1"F W,C":"$* -6"$" .$" ),1" "]-$"1" ,8-2("$

&.-"3,$(")F M,$ 1.3.[(%") -6" B$(&" %":"$ &6.%3") (% ,8$ ).1B2"F H% &,%-$.)-*

c!"&.22 -6.- #,$ . 3(:"% (-"1 (% . 3(:"% I8.$-"$ -, 7" (%&28/"/ (% -6" /.-. )"- C" $"I8($"
-6.- -6"$" 7" "(-6"$ U= ,$ U> C""D) ,# ,7)"$:.-(,%) #,$ -6.- (-"1 .%/ #,$ -6.- I8.$-"$F \6() $82"
(1B2(") -6.- -6"$" .$" ,%2< =a B,))(72" :.28") SUfU=* =fU=*FFFU=fU=* UfU>* =fU>* FFF U=fU>T #,$ -6"
B"$&"%-.3" ,# C""D) )B"%- .- -6" $"#"$"%&" B$(&"F

U?



#,$ -6" &.-"3,$(") 3$.B")* 7.%.%.)* .%/ B".$) -6" C""D2< B$(&" &,(%&(/") C(-6 -6"

$"#"$"%&" B$(&" ,%2< "(36- B"$&"%- ,# -6" -(1"F \6" $(36- B.%"2 ,# M(38$" U )6,C)

-6.-* #,$ 2" B"$&"%- ,# -6" &.-"3,$(")* -6" I8.%-(-< ,# -6" 1"/(.% (-"1 ),2/ .- -6"

$"#"$"%&" B$(&" () .7,:"$" B"$&"%- ,# -,-.2 ).2")F J3.(%* 1.3.[(%")* 7.%.%.) .%/

B".$) .$" ,8-2("$ &.-"3,$(")F

\6$,836,8- -6() B.B"$ C" &.2&82.-" -6" $"#"$"%&" B$(&" ,# .% (-"1 .) -6" 1,)-

&,11,% B$(&" #,$ -6.- (-"1 C(-6(% . I8.$-"$F A" &6,,)" -6" I8.$-"$ .) -6" 8%(-

,# -(1" )(%&" 1,)- I8.%-(-.-(:" 1.&$, 1,/"2) 8)" I8.$-"$2< /.-.F W,C":"$* -6"

7.)(& $"#"$"%&" B6"%,1"%,% "1"$3") ":"% C6"% C" /"G%" $"#"$"%&" B$(&") .) -6"

1,)- &,11,% B$(&" (% . 1,%-6F d8$(%3 -6" %' 1,%-6) (%&28/"/ (% ,8$ ).1B2"

$( B"$&"%- ,# -6" 1,%-62< $"#"$"%&" B$(&") .$" (/"%-(&.2F ;,* ":"% .- -6" 1,%-62<

#$"I8"%&<* -6"$" () . $"#"$"%&" B$(&" -6.- )"$:") .) .% .--$.&-,$ .$,8%/ C6(&6

C""D2< B$(&") e8&-8.-"F

>%/'5 <5%#/#$5+'5 A" %,C &,%-$.)- -6" B"$)()-"%&" B$,B"$-(") ,# C""D2< B$(&")

.%/ $"#"$"%&" B$(&")F J&&,$/(%3 -, \.72" > -6" B$,7.7(2(-< ,# . C""D2< B$(&" &6.%3"

() " !$%F \6" (1B2("/ /8$.-(,% ,# . C""D2< B$(&" () ( !%C""D) ,$ " !#3 ,# . I8.$-"$F _

\6" -,B B.%"2 ,# M(38$" = /()B2.<) -6" /()-$(78-(,% ,# -6" /8$.-(,% ,# C""D2< B$(&")

.&$,)) &.-"3,$(")F@ +2".$2<* C""D2< B$(&") .$" %,- )-(&D<F

H% )6.$B &,%-$.)- -, C""D2< B$(&")* -6" B$,7.7(2(-< ,# . $"#"$"%&" B$(&" &6.%3"

() " !(2F ;,* -6" (1B2("/ /8$.-(,% ,# $"#"$"%&" B$(&") () $,8362<%!2 I8.$-"$) S)""

\.72" >TFU? \6" 7,--,1 B.%"2 ,# M(38$" = /()B2.<) -6" /()-$(78-(,% ,# -6" /8$.-(,%

_\, #.&(2(-.-" &,1B.$(),%) C(-6 ,-6"$ ")-(1.-") (% -6" 2(-"$.-8$" C" &.2&82.-" /8$.-(,% .)
-6" (%:"$)" ,# -6" #$"I8"%&< ,# B$(&" &6.%3"F J )6,$-&,1(%3 ,# -6() &.2&82.-(,% () -6.- (- .7E
)-$.&-) #$,1 -6" 7(.) .)),&(.-"/ C(-6 9"%)"%R) (%"I8.2(-< S)"" +.1B7"22 .%/ 5/"% S=??^T #,$ .
/()&8))(,%TF

@;(%&" 1.3.[(%" B$(&") %":"$ &6.%3" (% ,8$ ).1B2"* -6"< 6.:" .% (%G%(-" C""D2< B$(&" /8$.E
-(,%F M,$ -6() $".),% C" "]&28/"/ 1.3.[(%") #$,1 M(38$" =F

U?H%-$(38(%32<* -6() /8$.-(,% $,8362< &,(%&(/") C(-6 -6" 1,/.2 $")B,%)" -6.- O2(%/"$* +.%"--(*
K"7,C* .%/ !8// SU@@_T ,7-.(%"/ C6"% -6"< .)D"/ G$1)V 6,C ,#-"% /,") -6" B$(&" ,# <,8$ 1,)-

UU



,# $"#"$"%&" B$(&") .&$,)) &.-"3,$(")FUU \6() G38$" )6,C) -6.- 3" B"$&"%- ,# -6"

&.-"3,$(") 6.:" $"#"$"%&" B$(&" /8$.-(,% 3$".-"$ -6.%(" C""D)F +2".$2<* -6"$" ()

)87)-.%-(.2 (%"$-(. (% $"#"$"%&" B$(&")F \6")" B$(&") "]6(7(- %,1(%.2 $(3(/(-(") -6.-

.$" %,- $":".2"/ 7< )-8/<(%3 C""D2< B$(&")F

Y%" 1(36- 7" &,%&"$%"/ -6.- $"#"$"%&" B$(&") Z8)- &,$$")B,%/ -, Q)-(&D< B$(&")FR

M,$ "].1B2"* (# B$(&") C"$" 2(-"$.22< &,%)-.%-* . $"#"$"%&" B$(&" C,82/ .&&,8%- #,$

#"" B"$&"%- ,# -6" B$(&" ,7)"$:.-(,%)F H% #.&-* $"#"$"%&" B$(&") /, %,- %"&")).$(2<

&,$$")B,%/ -, Q)-(&D< B$(&")FR \6" 1"/(.% B"$&"%-.3" ,# I8.$-"$) .&$,)) &.-"3,$(")

(% C6(&6 C""D2< B$(&") .$" &,%)-.%- #,$ .% "%-($" I8.$-"$ () ,%2< -"% B"$&"%-F H%

#.&-* $"#"$"%&" B$(&") .$" I8(-" :,2.-(2"F J&&,$/(%3 -, \.72" = $"#"$"%&" B$(&") .$"

$,8362<'" B"$&"%- .) :,2.-(2" .) C""D2< B$(&")F \6() $")82- () $,78)- -, C6"-6"$

C" C,$D C(-6 2,3 2":"2) ,$ 3$,C-6 $.-")FU=

?,+%575%5+'5 <%/'5# &+- #&:5# <%/'5# 0,%$"#"$"%&" B$(&") /, %,- %"&")).$(2<

&,$$")B,%/ -, Q).2") B$(&")FR H% #.&-*(# B"$&"%- ,# %,%$"#"$"%&" B$(&") (% ,8$ ).1B2"

.$" .&-8.22<!"#!$% -6.% -6" &,$$")B,%/(%3 $"#"$"%&" B$(&" S)"" \.72" UTF

H% B$(%&(B2"* -6" G%/(%3 -6.- 1.%< %,%$"#"$"%&" B$(&") .$" 6(36"$ -6.% $"#"$E

"%&" B$(&") &,82/ 7" )B8$(,8) #,$ -6" #,22,C(%3 $".),%F Y8$ B$,&"/8$" #,$ /"G%(%3

. $"#"$"%&" B$(&" .))81") -6.- -6" G$1 1.D") /"&()(,%) ,% . I8.$-"$2< 7.)()F \6()

.))81B-(,% 1(36- 7" (%&,$$"&-F ;8BB,)" -6.- -6" $"-.(2"$ (%&$".)") -6" .&-8.2

$"#"$"%&" B$(&" -,C.$/) -6" "%/ ,# . 3(:"% I8.$-"$F Y8$ B$,&"/8$" C,82/ &2.)E

(1B,$-.%- B$,/8&- &6.%3" (% . 3(:"% <".$X
UU!"&.22 -6.- #,$ .% (-"1 -, 7" (%&28/"/ (% ,8$ /.-. )"- C" $"I8($" -6.- -6"$" 7" U= I8.$-"$) ,#

/.-. #,$ -6() (-"1F \6() $82" (1B2(") -6.- -6"$" .$" ,%2< UU B,))(72" :.28") #,$ -6" #$"I8"%&< ,#
$"#"$"%&" B$(&" &6.%3")F \6" %817"$ ,# $"#"$"%&" B$(&" &6.%3") &.% 7" "I8.2 -, ,%"* -C,*FFF* UUF
+,%)"I8"%-2< -6"$" .$" U= B,))(72" :.28") #,$ -6" I8.$-"$2< #$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3"*
?* UfUU* =fUU* FFF UUfUUF \6"$" .$" .2), U= B,))(72" :.28") #,$ -6" /8$.-(,% ,# $"#"$"%&" B$(&")V
' * UU* UUf=* UUf>*FFF UF H% M(38$" = -6")" I8.$-"$2< /8$.-(,%) .$" 182-(B2("/ 7< U> -, &,%:"$-
-6"1 -, C""D2< /8$.-(,%)F

U=A" ,7-.(% . )(1(2.$ G%/(%3 #,$ -6" $"2.-(:" :,2.-(2(-< ,# %"C C""D2< B$(&") .%/ %"C $"#"$"%&"
B$(&") S)"" \.72" =TF

U=



)(#< -6,)" B$(&") .) %,%$"#"$"%&" B$(&") -6.- .$" 6(36"$ -6.% -6" $"#"$"%&" B$(&"F

;(1(2.$2<* )8BB,)" -6" $"-.(2"$ 2,C"$) -6" $"#"$"%&" B$(&" %".$ -6" 7"3(%%(%3 ,# -6"

I8.$-"$F Y8$ B$,&"/8$" C,82/ &2.))(#< -6" .&-8.2 ,2/ $"#"$"%&" B$(&") -6.- ,&&8$

(% -6" 7"3(%%(%3 ,# -6" I8.$-"$ .) 6(36"$ -6.% -6" 1".)8$"/ $"#"$"%&" B$(&" #,$

-6.- I8.$-"$F

\, B$,/8&" .% 8BB"$ 7,8%/ ,% -6" I8.%-(-.-(:" (1B,$-.%&" ,# -6")" -C, )&"E

%.$(,) C" &,1B8-" -6" #$.&-(,% ,# -6" 6(36 %,%$"#"$"%&" B$(&") -6.- .$" %,- "I8.2

-, -6" $"#"$"%&" B$(&" (% -6" B$":(,8) ,$ )87)"I8"%- I8.$-"$F A" G%/ -6.- -6()

#$.&-(,% () "I8.2 -, '" B"$&"%-F ;,* . 2,C"$ 7,8%/ #,$ -6" #$.&-(,% ,# %,%$"#"$"%&"

B$(&") -6.- .$" .&-8.22< 6(36"$ -6.% -6" &,$$")B,%/(%3 $"#"$"%&" B$(&" ()#( B"$&"%-

S" !(# -(1") " !'" TF \.D"% .) . C6,2" ,8$ $")82-) (%/(&.-" -6.- %,%$"#"$"%&" B$(&")

.$" %,- %"&")).$(2< Q).2" B$(&")FR

@,A5 %,".#$+5## '45'9# J) /()&8))"/ .7,:" -6"$" &.% 7" )B8$(,8) &6.%3")

(% B$(&") (% ,8$ /.-. )"- .)),&(.-"/ C(-6 -6" -(1"E:.$<(%3 8)" ,# 2,<.2-< &.$/)*

&,8B,%)* .%/ B$,1,-(,%)F +,%)"I8"%-2<* ,8$ ")-(1.-" ,# -6" /8$.-(,% ,# C""D2<

B$(&") S" !#3 ,# . I8.$-"$T () . 2,C"$ 7,8%/ ,% -6" -$8" /8$.-(,% ,# C""D2< B$(&")F

M$,1 -6() B"$)B"&-(:" B$(&") &,82/ 7" 1,$" (%"$-(.2 -6.% )833")-"/ 7< ,8$ B,(%-

")-(1.-")F A" 8)" -C, .BB$,.&6") -, .))")) -6" B,-"%-(.2 (1B.&- ,# 1".)8$"1"%-

"$$,$ ,% ,8$ /8$.-(,% ")-(1.-")F

M($)-* C" $"&,1B8-" -6" B$,7.7(2(-< ,# . B$(&" &6.%3" .))81(%3 -6.- .% .&-8.2

B$(&" &6.%3" ,&&8$) ,%2< C6"% ,8$ B$(&" 1".)8$" &6.%3") 7< 1,$" -6.%3 B"$&"%-*

#,$3 ) # * ( * ! ! !*&F A""D2< B$(&" /8$.-(,% () .% (%&$".)(%3 #8%&-(,% ,#3 .%/ B".D)

.- " !(2 ,# . I8.$-"$ C6"% 3 ) & S$"&.22 -6.- ,8$ 7"%&61.$D :.28" ,# C""D2< B$(&"

/8$.-(,% () " !#3 ,# . I8.$-"$TF ;(3%(G&.%-2<* -6" $"#"$"%&" B$(&" /8$.-(,% $"1.(%)

"I8.2 -, ,8$ 7"%&61.$D ")-(1.-" ,# %!2 I8.$-"$) #,$ .22 -6" :.28") ,# 3 -6.- C"

&,%)(/"$F ;,* -6" 7.)(& G%/(%3 -6.- $"#"$"%&" B$(&") .$" 18&6 1,$" B"$)()-"%- -6.%

U>



C""D2< B$(&") () 8%.`"&-"/ 7< -6() -<B" ,# 1".)8$"1"%- "$$,$F

;"&,%/* C" 8)" .% .//(-(,%.2 /.-. )"- #$,1 -6" $"-.(2"$ -6.- &,%-.(%) -6" .&-8.2

B$(&" .)),&(.-"/ C(-6 ".&6 -$.%).&-(,% #,$ %2$)-,$") (% J$([,%.* +.2(#,$%(.* +,2E

,$./,* Y$"3,%* A.)6(%3-,%* .%/ A<,1(%3F O"&.8)" B$(&") .$" ,7)"$:"/ /($"&-2<*

-6"$" () %, 1".)8$"1"%- "$$,$ .)),&(.-"/ C(-6 -6" -(1"E:.$<(%3 8)" ,# /()&,8%-)*

&,8B,%)* 2,<.2-< &.$/)* .%/ ,-6"$ B$,1,-(,%)F \6() /.-. )"- () ,%2< .:.(2.72" #,$

. )6,$- -(1" B"$(,/ S9.%8.$< a -, d"&"17"$ >U* =??aTF \6" .:"$.3" %817"$ ,#

/.<) (% C6(&6 C" ,7)"$:" -6" ).1" (-"1 () #$F ;,* C6(2" C" &.%%,- 8)" -6() /.-.

)"- -, &,1B8-" B$(&" /8$.-(,%* C" &.% 8)" (- -, I8.%-(#< -6" 7(.) (%-$,/8&"/ 7<

-6" 8)" ,# 8%(-E:.28" B$(&")F

M,$ -6" %"C /.-. )"- C" (/"%-(#< .22 P'+) -6.- .$" ),2/ -6$"" ,$ 1,$" -(1")

(% -6" ).1" )-,$" (% -6" ).1" /.< .%/ .$" (%&28/"/ (% -6" /.-. #,$ .- 2".)- )":"%

/.<)F \6"$" .$" #!2 1(22(,% )8&6 ,7)"$:.-(,%)F H%2" B"$&"%- ,# -6")" ,7)"$:.-(,%)

-6" ).1" 3,,/ () ),2/ .- -6" ).1" B$(&" (% .22 -$.%).&-(,%) -6.- ,&&8$ (% -6" ).1"

)-,$" .%/ ,% -6" ).1" /.<F ;,* (% -6() /.-. )"-* 1".)8$"1"%- "$$,$ &.% .- 1,)-

.`"&- %" B"$&"%- ,# -6" ,7)"$:.-(,%)F A" &.% 8)" -6() )-.-()-(& -, I8.%-(#< -6"

(1B.&- ,# 1".)8$"1"%- "$$,$ ,% -6" /8$.-(,% ,# C""D2< B$(&")F \6" B$,7.7(2(-< ,#

. C""D2< B$(&" &6.%3" ()" !$#F ;8BB,)" -6.- %"B"$&"%- ,# -6")" &6.%3") .$" (%/""/

)B8$(,8)F \6"%* -6" -$8" B$,7.7(2(-< ,# . C""D2< B$(&" &6.%3" ()" !2( " !$# ) " !(! F

\6() B$,7.7(2(-< ,# . C""D2< B$(&" &6.%3" (1B2(") . /8$.-(,% ,# C""D2< B$(&") ,#

" !(2 I8.$-"$)F H%-"$")-(%32<* -6() ")-(1.-" &,(%&(/") C(-6 -6" ,%" C" ,7-.(%"/

8)(%3 ,8$ G$)- 1"-6,/ #,$ .))"))(%3 -6" (1B,$-.%&" ,# 1".)8$"1"%- "$$,$F

\6() %"C /.-. )"- () %,- 2,%3 "%,836 -, .22,C 8) -, &,1B8-" $"#"$"%&" B$(&")F

O8- .%< &,$$"&-(,% #,$ 1".)8$"1"%- "$$,$ C,82/ ,%2< (%&$".)" -6" /8$.-(,% ,#

$"#"$"%&" B$(&")F ;,* 7< &,$$"&-(%3 -6" /8$.-(,% ,# C""D2< B$(&") 78- %,- -6" /8$.E

-(,% ,# $"#"$"%&" B$(&") C" .$" B$,:(/(%3 . &,%)"$:.-(:" ")-(1.-" ,# -6" /(`"$"%&"

7"-C""% -6" -C,F \6() ")-(1.-" () %!$%I8.$-"$) S%!2 %" !(2TF A" &,%&28/" -6.-*

Ua



":"% -.D(%3 1".)8$"1"%- "$$,$ (%-, .&&,8%-* -6" /8$.-(,% ,# $"#"$"%&" B$(&") ()

18&6 2,%3"$ -6.% -6" /8$.-(,% ,# C""D2< B$(&")F

Y8$ 1.(% $")82-) B"$-.(% -, )-.-()-(&) &.2&82.-"/ 8)(%3 1"/(.%) .&$,)) &.-"E

3,$(")F \, .))")) -6" $,78)-%")) ,# -6")" $")82-) C" .2), &,1B8-" )-.-()-(&) 8)(%3

$":"%8"EC"(36-"/ 1"/(.%) .&$,)) &.-"3,$(")F A" G%/ -6.-* C(-6 ,%" B,))(72" "]E

&"B-(,%* ,8$ $")82-) .$" $,78)- -, -6() .2-"$%.-(:" B$,&"/8$"F \6" ,%" "]&"B-(,%

() -6.- -6" B,(%- ")-(1.-" ,# -6" /8$.-(,% ,# $"#"$"%&" B$(&") 3,") #$,1 %!2 -, ( !2

I8.$-"$)F \6" /8$.-(,% ,# C""D2< B$(&") () "))"%-(.22< 8%&6.%3"/F ;,* -6" 7.E

)(& I8.2(-.-(:" $")82- -6.- $"#"$"%&" B$(&") .$" 18&6 1,$" B"$)()-"%- -6.% C""D2<

B$(&") () 8%.`"&-"/F

=5#.:$# 7,% 1,A/+/'9B# -&$& #5$ A" &,%&28/" -6() )"&-(,% 7< 7$("e< /()E

&8))(%3 -6" $")82-) -6.- C" ,7-.(% C(-6 -6" d,1(%(&DR) /.-. )"-F J) \.72") U

-6$,836 > )6,C* -6")" $")82-) .$" :"$< )(1(2.$ -, -6,)" ,7-.(%"/ C(-6 ,8$ B$(1.$<

/.-. )"-F !"#"$"%&" B$(&") .$" (1B,$-.%-F M($)-* C""D2< B$(&") .$" ,#-"% "I8.2 -,

$"#"$"%&" B$(&") S22 B"$&"%- ,# -6" C""D)TF ;"&,%/* B$(&" 1,:"1"%-) .$" ,#-"%

1,:"1"%-) -,C.$/ $"#"$"%&" B$(&")F \6" #$.&-(,% ,# B$(&" &6.%3") -6.- .$" #$,1 .

%,%$"#"$"%&" B$(&" -, . $"#"$"%&" B$(&" ()$# B"$&"%-F \6($/* $"#"$"%&" B$(&") &,%E

-(%8" -, 7" (1B,$-.%- (% -"$1) ,# -6" #$.&-(,% ,# I8.%-(-(") ),2/ .- $"#"$"%&" B$(&")

S'' B"$&"%-T .%/ -6" :,2.-(2(-< ,# I8.%-(-(") ),2/ .- $"#"$"%&" B$(&") S$# B"$&"%-TF

M(%.22<* C" G%/ -6" ).1" )6.$B &,%-$.)- 7"-C""% -6" /8$.-(,% ,# C""D2< .%/

$"#"$"%&" B$(&")F \6" /8$.-(,% ,# C""D2< B$(&") ()" !%(I8.$-"$) C6(2" -6" /8$.-(,%

,# $"#"$"%&" B$(&") () $,8362< -6$"" I8.$-"$)F

C) 345 "54&6/,% ,7 8559:; ',#$# &+- %575%5+'5 ',#$#

H% -6() )"&-(,% C" &,1B.$" -6" 7"6.:(,$ ,# C""D2< .%/ $"#"$"%&" &,)-)F \6" 2.--"$

() /"G%"/ .) -6" 1,)- &,11,%2< ,7)"$:"/ &,)- #,$ -6.- (-"1 C(-6(% . I8.$-"$F A"

U^



$"#"$ -, .22 ,-6"$ &,)-) .) %,%$"#"$"%&" &,)-)F Y8$ 7.)(& G%/(%3) (% -6() )"&-(,% &.%

7" )811.$(["/ .) #,22,C)F M($)-* Z8/3(%3 7< :.$(,8) 1".)8$")* $"#"$"%&" &,)- .$"

(1B,$-.%-F ;"&,%/* $"#"$"%&" &,)-) .$" 18&6 1,$" B"$)()-"%- -6.% C""D2< &,)-)F

\6($/* $"#"$"%&" &,)-) .$" 2")) B"$)()-"%- -6.% $"#"$"%&" B$(&")F

345 /A<,%$&+'5 ,7 %575%5+'5 ',#$# A" )811.$([" C(-6(%EI8.$-"$ e8&-8.E

-(,%) (% &,)-) 8)(%3 . -C,E)-.-" 4.$D,: &6.(% C(-6 -6" #,22,C(%3 )-.-")F H% )-.-"

,%" -6" C""D2< &,)- () "I8.2 -, -6" $"#"$"%&" &,)-F H% )-.-" -C, -6" C""D2< &,)- ()

/(`"$"%- #$,1 -6" $"#"$"%&" &,)-F \6" .:"$.3" 4.$D,: &6.(% .&$,)) &.-"3,$(") ()

3(:"% 7<V

2 % )
(

" !2"
" !(&

" !%"
" !2&

)
F

\6" ")-(1.-"/ 4.$D,: &6.(% #,$ &,)-) () I8(-" )(1(2.$ -, -6" .%.2,38" 4.$D,:

&6.(% #,$ B$(&")F H% 1,)- C""D) (% . 3(:"% I8.$-"$* -6" C""D2< &,)- &,(%&(/") C(-6

-6" $"#"$"%&" &,)-F J) C(-6 B$(&")* %,%$"#"$"%&" &,)-) ,#-"% $"-8$% -, . 3(:"%

$"#"$"%&" &,)-F

\, I8.%-(#< -6" (1B,$-.%&" ,# $"#"$"%&" &,)-) C" 8)" )-.-()-(&) &.2&82.-"/ .&$,))

I8.$-"$)F M($)-*(& B"$&"%- ,# .22 &,)- &6.%3") (%:,2:" 1,:"1"%-) #$,1 . %,%$"#E

"$"%&" &,)- -, . $"#"$"%&" &,)- S)"" \.72" UTF ;"&,%/* -6" C""D2< &,)- () "I8.2

-, -6" $"#"$"%&" &,)- (%&$B"$&"%- ,# -6" C""D) (% ,8$ ).1B2" S)"" \.72" UTF J)

C(-6 B$(&")* -6"$" () )87)-.%-(.2 6"-"$,3"%"(-< (% -6" (1B,$-.%&" ,# $"#"$"%&" &,)-)

.&$,)) &.-"3,$(")F M(38$" > /()B2.<) -6" /()-$(78-(,% .&$,)) &.-"3,$(") ,# C""D) (%

C6(&6 -6" C""D2< &,)- () "I8.2 -, -6" $"#"$"%&" &,)-F \6"$" .$" ),1" "]-$"1" ,8-E

2("$ &.-"3,$(")F M,$ 1.3.[(%") -6" &,)- %":"$ &6.%3") (% ,8$ ).1B2"F H% &,%-$.)-*

#,$ -6" &.-"3,$(") 3$.B")* 7.%.%.)* .%/ B".$) -6" C""D2< &,)- &,(%&(/") C(-6 -6"

$"#"$"%&" &,)- ,%2< "(36- B"$&"%- ,# -6" -(1"F !"&.22 -6.- -6")" &.-"3,$(") .$" .2),

Ug



,8-2("$) (% -"$1) ,# -6" #$.&-(,% ,# C""D) (% C6(&6 -6" C""D2< B$(&" () "I8.2 -, -6"

$"#"$"%&" B$(&"F

D,#$ <5%#/#$5+'5 J) C(-6 B$(&")* -6"$" () . )6.$B &,%-$.)- 7"-C""% -6" B"$)()E

-"%&" B$,B"$-(") ,# C""D2< &,)-) .%/ $"#"$"%&" &,)-)F M$,1 \.72" > C" )"" -6.-

-6" B$,7.7(2(-< ,# . C""D2< &,)- &6.%3" ()" !$! F ;,* -6" (1B2("/ /8$.-(,% ,# .

C""D2< &,)- () " !#' ,# . I8.$-"$* ,$ $,8362< ( !# C""D)F \6" -,B B.%"2 ,# M(38$"

a /()B2.<) -6" /()-$(78-(,% ,# /8$.-(,% ,# C""D2< &,)-) .&$,)) &.-"3,$(")F +2".$2<*

C""D2< &,)-) .$" %,- )-(&D<F

\6" B$,7.7(2(-< ,# . $"#"$"%&" &,)- &6.%3" ()" !$&F ;,* -6" (1B2("/ /8$.-(,%

,# $"#"$"%&" &,)-) () $,8362<( !( I8.$-"$)F \6" 7,--,1 B.%"2 ,# M(38$" a /()B2.<)

-6" /()-$(78-(,% ,# $"#"$"%&" &,)- /8$.-(,% .&$,)) &.-"3,$(")F !,8362< -C,E-6($/)

,# -6" &.-"3,$(") 6.:" $"#"$"%&" &,)- /8$.-(,% "]&""/(%3 (" C""D)F +2".$2<* -6"$"

() )87)-.%-(.2 (%"$-(. (% $"#"$"%&" &,)-)F \6" "]()-"%&" ,# )-(&D(%")) (% &,)-) C,82/

%,- 7" $":".2"/ 7< .%.2<[(%3 C""D2< &,)-)F

J) C(-6 $"#"$"%&" B$(&")* ,%" 1(36- 7" &,%&"$%"/ -6.- $"#"$"%&" &,)-) Z8)-

&,$$")B,%/ -, )-(&D< &,)-)F \6() &,%&"$% () %,- C.$$.%-"/F J&$,)) .22 &.-"3,$(")*

-6" 1"/(.% B"$&"%-.3" ,# I8.$-"$) (% C6(&6 C""D2< &,)-) .$" &,%)-.%- () ,%2< )(]

B"$&"%-F H% #.&- $"#"$"%&" &,)-) .$" I8(-" :,2.-(2"F J&&,$/(%3 -, \.72" = $"#"$"%&"

&,)-) .$" $,8362< '" B"$&"%- .) :,2.-(2" .) C""D2< &,)-)FU>

A" &,%&28/" -6() )"&-(,% 7< %,-(%3 -6.- ,8$ C""D2< &,)- 1".)8$") &.% 6.:" .%

"%/,3"%,8) &,1B,%"%- .)),&(.-"/ C(-6 -$./" B$,1,-(,%)F J) /()&8))"/ (% 4.$.E

-,8 S=??gT .%/ 4.$.-,8* bh1"[* .%/ 98)- S=??aT* -6"$" .$" 7.)(&.22< -C, -<B")

,# -$./" B$,1,-(,%)V B"$#,$1.%&"E7.)"/ &,%-$.&-) .%/ /()&,8%-E7.)"/ &,%-$.&-)F

'"$#,$1.%&"E7.)"/ &,%-$.&-) 3(:" $"-.(2"$) (%&"%-(:") -, )"22 -6" 1.%8#.&-8$"$R)

B$,/8&-F \6")" (%&"%-(:") .$" -("/ -, . 1".)8$" ,# $"-.(2"$ B"$#,$1.%&" S"F3F*

U>A" ,7-.(% . )(1(2.$ G%/(%3 #,$ -6" $"2.-(:" :,2.-(2(-< ,# %"C C""D2< &,)-) .%/ %"C $"#"$"%&"
&,)-) S)"" \.72" =TF

Uc



8%(-) ),2/* /()B2.<"/ ,$ B$(&" /()&,8%-) (% "`"&- /8$(%3 . 3(:"% B"$(,/TF A" -6(%D

,# -6")" &,%-$.&-) .) "],3"%,8) B$(&" )&6"/82") -6.- .$" %,%E2(%".$ (% %.-8$"F \6"

1.(% (1B.&- ,# -6() %,%E2(%".$(-< () -, B,-"%-(.22< (%-$,/8&" 1".)8$"1"%- "$$,$

(%-, ,8$ .%.2<)() 7< /$(:(%3 . C"/3" 7"-C""% -6" $"-.(2"$R) .:"$.3" .%/ 1.$3(%.2

&,)-F

d()&,8%-E7.)"/ B$,1,-(,%) &.% (%/8&" . /(`"$"%- -<B" ,# "%/,3"%"(-<F \6")"

B$,1,-(,%) 3"%"$.22< -.D" -6" #,22,C(%3 #,$1V )8BB2("$) B$,:(/" 1"$&6.%/()" -,

$"-.(2"$) .- . /()&,8%-* 8)8.22< #,$ . 7$("#* )B"&(G"/ B"$(,/ S-C, -, -6$"" C""D)

() )-.%/.$/TF +6.%3") (% &,)- .%/ B$(&") (%/8&"/ 7< -6")" -<B") ,# B$,1,-(,%)

.$" 2(D"2< -, 7" -$.%)(-,$< (% %.-8$"F M,$ -6() $".),% -6"< .$" 8%2(D"2< -, .`"&-

$"#"$"%&" &,)-) .%/ B$(&")* C6(&6 6.:" .% .:"$.3" /8$.-(,% ,# )(] 1,%-6) .%/ ,%"

<".$* $")B"&-(:"2<F

E) 345 -5$5%A/+&+$# ,7 <%/'5 '4&+F5#

H% -6() )"&-(,% C" (%:")-(3.-" -6" $"2.-(,% 7"-C""% $"#"$"%&" B$(&") .%/ &,)-) .%/

G%/ -6.- -6"$" () . :"$< (1B,$-.%- #,$1 ,# )-.-" /"B"%/"%&" (% $"#"$"%&" B$(&")F

;B"&(G&.22<* -6" /8$.-(,% ,# $"#"$"%&" B$(&") () &6,)"% -, 2(1(- 1.$D8B :.$.-(,%F

\6() G%/(%3 () 7.)"/ ,% #,8$ ,7)"$:.-(,%) -6.- C" /,&81"%- 7"2,CF M($)-* -6"

/8$.-(,% ,# $"#"$"%&" B$(&") () )8&6 ), -6.- -6" :.$(.-(,% ,# 1.$D8B) C(-6(% -6"

)B"22 ,# . $"#"$"%&" B$(&" () C(-6(%) #"4 ,# -6" .:"$.3" 1.$D8BF ;"&,%/* -6"$" ()

":(/"%&" ,# )-.-" /"B"%/"%&" (% -6" B$,7.7(2(-< ,# $"#"$"%&" B$(&" &6.%3")F \6($/*

C6"% -6" $"-.(2"$ &6.%3") $"#"$"%&" B$(&") (- $"")-.72()6") -6" :.28" ,# -6" 8%&,%E

/(-(,%.2 1.$D8BF M(%.22<* (% B"$(,/) (% C6(&6 -6" $"#"$"%&" B$(&" () &,%)-.%- 7"#,$"

(- $()") S#.22)T* -6" 1.$D8B #.22) S$()")TF

345 %5:&$/,+ "5$855+ <%/'5# &+- ',#$ '4&+F5# J )-$(D(%3 B$,B"$-< ,# ,8$

/.-. () -6.- B$(&") 3"%"$.22< /, %,- &6.%3" .7)"%- . &6.%3" (% &,)-)F \6" B$,7.7(2E

U_



(-< -6.- -6" C""D2< B$(&" &6.%3") C(-6,8- . &6.%3" (% -6" C""D2< &,)- () ,%2< -6$""

B"$&"%- S)"" \.72" UTF \6" B$,7.7(2(-< -6.- -6" $"#"$"%&" B$(&" &6.%3") C(-6,8- .

&6.%3" (% $"#"$"%&" &,)- ()#&B"$&"%-F

A" /, %,- G%/ .% (1B,$-.%- 2.3 ,$ 2"./ (% -6" $"2.-(,% 7"-C""% &6.%3") (%

&,)-) .%/ &6.%3") (% B$(&")F A" .))")) C6"-6"$ -6"$" () . 2.3 (% -6" $")B,%)" ,#

B$(&") -, &6.%3") (% &,)- 7< &,1B8-(%3 -6" B$,7.7(2(-< ,# . B$(&" &6.%3" .- -(1"

4, # * &,%/(-(,%.2 ,% . &,)- &6.%3" ,&&8$$(%3 .- -(1"4* %, B$(&" &6.%3" ,&&8$$(%3

.- -(1" 4* .%/ %, &,)- &6.%3" ,&&8$$(%3 .-4, # F \6() B$,7.7(2(-< () #,8$ B"$&"%-

.%/ #&B"$&"%- #,$ C""D2< .%/ $"#"$"%&" B$(&")* $")B"&-(:"2<F ;,* -6"$" /,") %,-

)""1 -, 7" .% (1B,$-.%- 2.3 (% -6" $")B,%)" ,# B$(&") -, &6.%3") (% &,)-)F

\, )"" (# -6"$" () . 2"./ (% -6" $")B,%)" ,# B$(&") -, &6.%3") (% &,)- C" &,1B8-"

-6" B$,7.7(2(-< ,# . B$(&" &6.%3" .- -(1" 4% #* &,%/(-(,%.2 ,% . &,)- &6.%3"

,&&8$$(%3 .- -(1"4* %, B$(&" &6.%3" ,&&8$$(%3 .- -(1"4* .%/ %, &,)- &6.%3"

,&&8$$(%3 .-4%#F \6() B$,7.7(2(-< () #,8$ B"$&"%- .%/#' B"$&"%- #,$ C""D2< .%/

$"#"$"%&" B$(&")* $")B"&-(:"2<F \6")" $")82-) )833")- -6.- .$" %, (1B,$-.%- 2"./)

(% -6" $")B,%)" ,# B$(&") -, &6.%3") (% &,)-)F

A6(2" B$(&") 3"%"$.22< /, %,- &6.%3" .7)"%- . &6.%3" (% &,)-)* . &6.%3" (%

&,)- () %,- )8i&("%- -, (%/8&" . &6.%3" (% B$(&"F \6() #.&- 1".%) -6.- -6"$" .$"

)87)-.%-(.2 :.$(.-(,%) (% 1.$D8B)F J&&,$/(%3 -, \.72" = -6" )-.%/.$/ /":(.-(,% ,#

-6" C""D2< 1.$D8B ()##B"$&"%-F \6" )-.%/.$/ /":(.-(,% ,# -6" $"#"$"%&" 1.$D8B*

/"G%"/ .) -6" )-.%/.$/ /":(.-(,% ,# -6" $.-(, ,# $"#"$"%&" B$(&") -, $"#"$"%&" &,)-)*

() ! B"$&"%-F

A" %,C .%.2<[" /":(.-(,%) ,# -6" 1.$D8B #$,1 (-) .:"$.3" :.28"F \, -6() "%/*

C" &,1B8-" -6" B"$&"%-.3" /(`"$"%&" 7"-C""% -6" $".2(["/ C""D2< 1.$D8B .%/ -6"

1".% 8%&,%/(-(,%.2 1.$D8B #,$ C""D) (% C6(&6 -6" C""D2< B$(&" &,(%&(/") C(-6 -6"

$"#"$"%&" B$(&"F M(38$" ^ /()B2.<) -6" /()-$(78-(,% ,# -6() )-.-()-(&F H%-"$")-(%32<*

!" B"$&"%- ,# -6" B$,7.7(2(-< 1.)) () 7"-C""% B28) .%/ 1(%8) -"% B"$&"%- ,# -6"

U@



.:"$.3" 1.$D8BF \6() G%/(%3 )833")-) -6.- -6" $"-.(2"$ $")"-) (-) $"#"$"%&" B$(&")

), -6.- :.$(.-(,%) (% -6" $".2(["/ 1.$D8B #.22 C(-6(% . $".),%.72< )1.22 (%-"$:.2F

\, .))")) -6() 6<B,-6")()* C" &,1B8-" -6" .%.2,38" ,# M(38$" ^ #,$ /(`"$"%-

&.-"3,$(") ,# 3,,/)* &2.))(G"/ .&&,$/(%3 -, -6" 1"/(.% /8$.-(,% ,# -6" $"#"$"%&"

B$(&"F \6" $")82-) .$" /()B2.<"/ (% M(38$" g #,$ 3$,8B) ,# 3,,/) C(-6 1"/(.%

/8$.-(,%) $.%3(%3 #$,1 ,%" -, -C"2:" I8.$-"$)F \6")" /()-$(78-(,%) .$" 3"%"$.22<

)(1(2.$ -, -6,)" /()B2.<"/ (% M(38$" ^F \6() G%/(%3 () &,%)()-"%- C(-6 -6" 6<E

B,-6")() -6.- -6" $"-.(2"$ &6,,)") -6" /8$.-(,% ,# -6" $"#"$"%&" B$(&" #,$ ".&6 (-"1

-, D""B $".2(["/ 1.$D8B) C(-6(% )(1(2.$ )1.22 7,8%/)F M(38$" c B$,:(/") #8$-6"$

":(/"%&" (% )8BB,$- ,# -6() 6<B,-6")()F \6() G38$" )6,C) -6.- &.-"3,$(") C(-6 .

6(36 B$,7.7(2(-< ,# . $"#"$"%&" &,)- &6.%3" 6.:" . 6(36 B$,7.7(2(-< ,# . $"#"$"%&"

B$(&" &6.%3"FUa

@$&$5 -5<5+-5+'5 /+ %575%5+'5 <%/'5# J %.-8$.2 I8")-(,% -, .)D () C6"-6"$

-6"$" () .%< )-.-" /"B"%/"%&" (% -6" B$,7.7(2(-< ,# $"#"$"%&" B$(&" &6.%3")F \,

.//$")) -6() I8")-(,%* C" /"G%" -6" Q6<B,-6"-(&.2 $"#"$"%&" 1.$D8BR .) -6" $"#"$E

"%&" 1.$D8B -6.- C,82/ ,7-.(% (# -6" $"-.(2"$ /(/ %,- &6.%3" (-) $"#"$"%&" B$(&"

7"-C""% I8.$-"$ 4%# .%/ I8.$-"$ 4F \68)* -6" 6<B,-6"-(&.2 $"#"$"%&" 1.$D8B ()

-6" $.-(, ,# -6" $"#"$"%&" B$(&" (% I8.$-"$4% # -, -6" $"#"$"%&" &,)- (% I8.$-"$

4F \6" -,B B.%"2 ,# M(38$" _ /()B2.<) -6" 1"/(.% B$,7.7(2(-< -6.- -6" $"#"$"%&"

B$(&" &6.%3") .) . #8%&-(,% ,# -6" B"$&"%-.3" /":(.-(,% ,# -6" 6<B,-6"-(&.2 $"#"$E

"%&" 1.$D8B #$,1 -6" .:"$.3" 1.$D8BF \6" B$,7.7(2(-< -6.- -6" $"#"$"%&" B$(&"

&6.%3") C6"% -6" 6<B,-6"-(&.2 $"#"$"%&" 1.$D8B () "I8.2 -, -6" 1".% 1.$D8B ()

:"$< 2,CF ;-$(D(%32<* -6" 2.$3"$ () -6" B"$&"%-.3" /(`"$"%&" 7"-C""% -6" 6<B,-6"-E

(&.2 $"#"$"%&" 1.$D8B .%/ -6" .:"$.3" 1.$D8B* -6" 2.$3"$ () -6" B$,7.7(2(-< ,# .

&6.%3" (% $"#"$"%&" B$(&")F ;,* -6"$" () &2".$ ":(/"%&" ,# . )"2"&-(,% "`"&- C(-6

Ua!"&.22 -6.- -6"$" .$" ,%2< U= I8.$-"$) (% ,8$ ).1B2"* ), -6" B$,7.7(2(-< ,# . &6.%3" (%
$"#"$"%&" B$(&" ,$ &,)- &.% ,%2< -.D" . /()&$"-" %817"$ ,# :.28")F

=?



$"3.$/) -, &6.%3") (% $"#"$"%&" B$(&")F M(38$" @ .%/ U? )6,C) -6.- -6() )"2"&-(,%

"`"&- &,%-(%8") -, 7" B$")"%- C6"% C" 3$,8B (%/(:(/8.2 (-"1) 7< $"#"$"%&" B$(&"

/8$.-(,% SM(38$" @T .%/ &,)- :,2.-(2(-< SM(38$" U?TF W,C":"$* -6() )"2"&-(,% "`"&-

() C".D"$ (% -6" &.-"3,$(") -6.- 6.:" )6,$- B$(&" /8$.-(,%)F U^ A" (%-"$B$"- -6"

)(1(2.$(-< 7"-C""% M(38$") @ .%/ U? .) $"e"&-(%3 -6" %"3.-(:" &,$$"2.-(,% 7"-C""%

B$(&" /8$.-(,% .%/ &,)- :,2.-(2(-<F

;8BB,)" -6.- . /"&()(,% 6.) 7""% 1./" -, &6.%3" -6" $"#"$"%&" B$(&"F O< 6,C

18&6 /,") -6" $"#"$"%&" B$(&" &6.%3"X \6" 7,--,1 B.%"2 ,# M(38$" _ /()B2.<) -6"

$".2(["/ 1.$D8B .) . B"$&"%-.3" /":(.-(,% #$,1 -6" 1".% 1.$D8B* &,%/(-(,%.2 ,%

-6" $"#"$"%&" B$(&" &6.%3(%3F M$,1 -6() G38$" C" )"" -6.- -6" $"-.(2"$ )"-) -6"

$"#"$"%&" B$(&" ), .) -, $"E")-.72()6 -6" .:"$.3" 1.$D8BF '8- /(`"$"%-2<* ,%&" -6"

$"-.(2"$ /"&(/") -, &6.%3" (-) $"#"$"%&" B$(&"* ,% .:"$.3" (- B.))") -6$,836 U??

B"$&"%- ,# -6" &8182.-(:" &6.%3" (% $"#"$"%&" &,)- -6.- ,&&8$$"/ )(%&" -6" 2.)-

$"#"$"%&" B$(&" &6.%3"F

M(38$") _ -6$,836 U? B$,:(/" &$,))E)"&-(,%.2 ":(/"%&" ,% )-.-" /"B"%/"%&" (%

-6" /"&()(,% ,# &6.%3(%3 $"#"$"%&" B$(&")F \, B$,:(/" -(1"E)"$(") ":(/"%&" ,% )-.-"

/"B"%/"%&"* C" G$)- &,1B8-" -6" B"$&"%-.3" /":(.-(,%) ,# -6" $".2(["/ 1.$D8B

(% B"$(,/) C(-6 %, B$(&" &6.%3") $"2.-(:" -, -6" $".2(["/ 1.$D8B .- -6" -(1" ,#

-6" B$(&" &6.%3"F M(38$" UU $"B,$-) ,8$ $")82-) .) . #8%&-(,% ,# -6" %817"$ ,#

B"$(,/) B$(,$ -, . B$(&" &6.%3"F \6" D"< G%/(%3 () -6.- -6" 1.$D8B #.22) S$()")T

1,%,-,%(&.22< ,:"$ -(1" .) . #8%&-(,% ,# -6" %817"$ ,# B"$(,/) B$(,$ -, . B$(&"

(%&$".)" S/"&$".)"TFUg

\.D"% -,3"-6"$* -6")" $")82-) )8BB,$- -6" 6<B,-6")() -6.- -6" $"-.(2"$ &6,,)")

. $"#"$"%&" B$(&" /8$.-(,% #,$ ".&6 (-"1 -, D""B $".2(["/ 1.$D8B) C(-6(% 7,8%/)

-6.- .$" )(1(2.$ #,$ /(`"$"%- (-"1)F
U^A" "]&28/" -6" 3,,/) C(-6 /8$.-(,% ["$, .%/ (%G%(-< #$,1 M(38$" @F \6" B$(&" ,# 3,,/)

C(-6 /8$.-(,% ["$, .2C.<) &6.%3")F \6" B$(&" ,# 3,,/) C(-6 (%G%(-" /8$.-(,% %":"$ &6.%3")F
UgA" -6.%D ,%" ,# -6" $"#"$"") #,$ )833")-(%3 -6.- C" B$,/8&" -6() G38$"F

=U



G) H$45% 75&$.%5# ,7 $45 -&$&

H% -6() )"&-(,% C" /,&81"%- -C, .//(-(,%.2 #".-8$") ,# -6" /.-. -6.- .$" 8)"#82 #,$

":.28.-(%3 -6" B2.8)(7(2(-< ,# /(`"$"%- B$(&(%3 1,/"2)F

I,:&$/:/$; ,7 <%/'5# &+- A&%F/+&: ',#$ H% ,8$ /.-. )"- B$(&") .$" 1,$" :,2.-(2"

-6.% ,8$ 1".)8$" ,# 1.$3(%.2 &,)-F \6() $")82- 6,2/) #,$ C""D2< B$(&") .%/ &,)-)

.) C"22 .) #,$ $"#"$"%&" B$(&") .%/ &,)-)F \6" 7.)(& (%-8(-(,% #,$ -6() $")82- () -6.-

B$(&") ,#-"% /, %,- &6.%3" 18&6 (% $")B,%)" -, )1.22 &6.%3") (% &,)-F O8- )1.22

&,)- &6.%3") -6.- &8182.-" .%/ &$".-" 2.$3" /":(.-(,%) #$,1 -6" .:"$.3" 1.$D8B

&.% -$(33"$ :"$< 2.$3" &6.%3") (% B$(&"F \6() B.--"$% ,# 7"6.:(,$ 3"%"$.-") B$(&")

-6.- 6.:" . 2.$3"$ )-.%/.$/ /":(.-(,% -6.% &,)-F

\6" 1"/(.% ,# -6" $.-(, ,# -6" )-.%/.$/ /":(.-(,% ,# 2,3SC""D2< B$(&"T -, -6"

)-.%/.$/ /":(.-(,% ,# 2,3SC""D2< &,)-T () #!"3F \6" 1"/(.% ,# -6" $.-(, ,# -6" )-.%E

/.$/ /":(.-(,% ,# 2,3S$"#"$"%&" B$(&"T -, -6" )-.%/.$/ /":(.-(,% ,# 2,3S$"#"$"%&"

&,)-T () #!#&F A" .2), G%/ -6.- B$(&") .$" 1,$" :,2.-(2" -6.% &,)-) (# C" #,&8) ,%

%"C B$(&") .%/ %"C &,)-) ,$ (# C" C,$D (% 3$,C-6 $.-") S)"" \.72" =TF A" &,%&28/"

-6.-* $"3.$/2")) ,# C6"-6"$ C" C,$D C(-6 C""D2< ,$ $"#"$"%&" B$(&") .%/ &,)-)* -6"

:,2.-(2(-< ,# B$(&") 3"%"$.22< "]&""/) -6.- ,# 1.$3(%.2 &,)-F

15A&+- #4,'9# +,%/(-(,%.2 ,% -6" C""D2< B$(&" 7"(%3 &,%)-.%- .%/ "I8.2

-, -6" $"#"$"%&" B$(&"* -6" )-.%/.$/ /":(.-(,% ,# I8.%-(-(") ),2/ () $,8362< $(

B"$&"%-FUc \6() &,%/(-(,%.2 :,2.-(2(-< () $,8362< 2! B"$&"%- ,# -6" 8%&,%/(-(,%.2

:,2.-(2(-< ,# I8.%-(-(") ),2/F A" (%#"$ -6.- /"1.%/ )6,&D) .$" I8.%-(-.-(:"2< (1E

B,$-.%-F

UcJ &.:".- -, ,8$ &.2&82.-(,% () -6.- C" .$" &,%/(-(,%(%3 ,% -6" %,1(%.2 B$(&" 7"(%3 &,%)-.%-
(%)-"./ ,# -6" $".2 B$(&" 7"(%3 &,%)-.%-F O< $".2 B$(&" C" 1".% -6" B$(&" ,# -6" 3,,/ $"2.-(:"
-, -6" +'H 7.)D"-F ;(%&" C" #,&8) ,% . )6,$- -(1" B"$(,/ /8$(%3 C6(&6 (%e.-(,% () I8(-" 2,C* (-
)""1) 8%2(D"2< -6.- (%e.-(,% "`"&-) .$" (1B,$-.%- #,$ -6() &.2&82.-(,%F

==



J) =5',+'/:/+F -/K5%5+$ <%/'/+F A,-5:# 8/$4 ,.% L+-/+F#

H% -6() )"&-(,% C" /()&8)) -6" (1B2(&.-(,%) ,# ,8$ "1B($(&.2 G%/(%3) #,$ -6$"" B$(&(%3

1,/"2) -6.- .$" C(/"2< 8)"/ (% 1.&$,"&,%,1(&)V e"](72" B$(&" 1,/"2)* 1"%8 &,)-

1,/"2)* .%/ +.2:, 1,/"2)F

M:5N/":5 <%/'5 A,-5:# \6" d(](-E;-(32(-[ 1,/"2 ,# 1,%,B,2()-(& &,1B"-(-(,%

2(") .- -6" &,$" ,# 1.%< e"](72" B$(&" 1.&$,"&,%,1(& 1,/"2)F H% -6() 1,/"2* -6"

"2.)-(&(-< ,# )87)-(-8-(,% .&$,)) /(`"$"%- 3,,/) () &,%)-.%-F \6" ,B-(1.2 B,2(&<

#,$ ".&6 1,%,B,2()- () -, )"- -6" B$(&" S5&T "I8.2 -, . &,%)-.%- 1.$D8B S6T ,:"$

1.$3(%.2 &,)- S' &T*5& ) 6' &F \6() 1,/"2 () &2".$2< (%&,%)()-"%- C(-6 ,8$ /.-.*

)(%&" (- (1B2(") -6.- -6"$" )6,82/ 7" %, :.$(.-(,% (% -6" 1.$D8BF \.72" = (%/(&.-")

-6.- -6" )-.%/.$/ /":(.-(,% ,# -6" 2,3.$(-61 ,# -6" $".2(["/ C""D2< 1.$D8B .%/

$"#"$"%&" 1.$D8B ()" !## .%/ " !"! * $")B"&-(:"2<F

H- () B,))(72" -, $"&,%&(2" . e"](72" B$(&" 1,/"2 C(-6 -6" /.-. 7< (%-$,/8&E

(%3 /"1.%/ )6,&D) -6.- 3"%"$.-" 1.$D8B e8&-8.-(,%)F O8-* 1.-&6(%3 -6" /.-.

$"I8($") .% (%&$"/(72" &,%G38$.-(,% ,# &,)- .%/ /"1.%/ )6,&D)F +,%)(/"$ -6"

#,22,C(%3 )(1B2" )B"&(G&.-(,% (% C6(&6 /"1.%/ () 2(%".$V

5& ) 7& %8&0 &*

C6"$" 0 & $"B$")"%-) -6" I8.%-(-< ),2/F \6" :.$(.72") 7& .%/ 8& .$" )-,&6.)-(&

/"1.%/ )6(#-"$)F N.$(.72" B$,G-)* 9& .$" 3(:"% 7<V9& ) 5&0 & %' &0 &* C6"$" ' & ()

-6" 1,%,B,2()-R) &,)-F \6" 1,%,B,2()-R) ,B-(1.2 B$(&" .%/ I8.%-(-< .$" 3(:"% 7<V

5 "
& )

7& , ' &

(
*

0 "
& )

7& %' &

( 8&
F

=>



+6.%3") (%8& ,%2< .`"&- -6" I8.%-(-< ),2/F +6.%3") (% 7& .`"&- 7,-6 B$(&"

.%/ I8.%-(-<F b(:"% ,7)"$:.-(,%) ,% 5 "
& * 0 "

& * .%/ ' &* C" &.% /"/8&" -6" -(1"

)"$(") #,$ 7& .%/ 8& )8&6 -6.- 5 "
& .%/ 0 "

& 1.-&6 -6" /.-. "].&-2<F A" B"$#,$1

-6() &.2&82.-(,% #,$ ".&6 ,# -6" (-"1) (% ,8$ ).1B2"F \6$"" D"< $")82-) "1"$3"F

M($)-* -6" 1"/(.% )-.%/.$/ /":(.-(,% ,# 2,3S 7&T .%/ 2,3S8&T .$" " !#' .%/ " !22*

$")B"&-(:"2<F ;,* -, 1.-&6 -6" /.-. -6" :.$(.72" 7& 18)- 7" $,8362< .) .) :,2.-(2"

.) B$(&") .%/ &,)- S)"" \.72" =TF \6" :,2.-(2(-< ,# 8& 18)- 7" 6(36"$ -6.% -6"

:,2.-(2(-< ,# I8.%-(-(") .%/ $,8362< #,8$ -(1") 1,$" :,2.-(2" -6.% B$(&") .%/ &,)-)F

A" &,%&28/" -6.- .% "1B($(&.22< B2.8)(72" e"](72" B$(&" )B"&(G&.-(,% 18)- .22,C

#,$ :,2.-(2" /"1.%/ )6,&D)F ;"&,%/* -6" &,$$"2.-(,% 7"-C""% 2,3S7&T .%/ 2,3S8&T

() B,)(-(:" S " !2TF \6() B,)(-(:" &,$$"2.-(,% 6"2B) -6" 1,/"2 1.-&6 -6" %"3.-(:"

8%&,%/(-(,%.2 &,$$"2.-(,% 7"-C""% B$(&") .%/ I8.%-(-(")* $"B,$-"/ (% \.72" a* C6(2"

.22,C(%3 #,$ :,2.-(2" /"1.%/F \6($/* .%/ 1,)- (1B,$-.%-2<* 1.-&6(%3 -6" /.-.

$"I8($") .% (1B2.8)(72" B.--"$% ,# &,1,:"1"%- 7"-C""% 7& .%/ ' &F H% .- 2".)-$"

B"$&"%- ,# ,8$ ,7)"$:.-(,%) -6" ).1" B$(&" &,$$")B,%/) -, /(`"$"%- &,)-)F U_ \,

1.-&6 -6")" ,7)"$:.-(,%)* -6" &6.%3" (% 7& 18)- $&'()*+ ,`)"- -6" &6.%3" (% ' &F

J2-6,836 B,))(72"* -6() B.--"$% ,# )6,&D) )-$(D") 8) .) (%&$"/(72"F

J )(1(2.$ .$381"%- .BB2(") -, d(](-E;-(32(-[ /"1.%/ C(-6 )-,&6.)-(& "2.)-(&(-<

,# )87)-(-8-(,% 7"-C""% 3,,/)F \6() )B"&(G&.-(,% 3"%"$.-") :.$(.7(2(-< (% 1.$D8B)F

W,C":"$* (- $"I8($") -6.- (% $" B"$&"%- ,# -6" ,7)"$:.-(,%) )6,&D) -, -6" "2.)-(&(-<

,# )87)-(-8-(,% "].&-2< ,`)"- 1,:"1"%-) (% 1.$3(%.2 &,)- (% ,$/"$ -, $.-(,%.2([" .

&,%)-.%- B$(&"F

U_\6() )-.-()-(& () &,1B8-"/ .) #,22,C)F M,$ ".&6 3,,/ C" (/"%-(#< -6" 1,/.2 B$(&" .%/ &,)-
,:"$ -6" -6$""E<".$ ).1B2" B"$(,/F A" -6"% &,1B8-" -6" #$.&-(,% ,# C""D) (% C6(&6 -6" B$(&" ()
"I8.2 -, -6" 1,/.2 B$(&" 78- -6" &,)- () %,- "I8.2 -, -6" 1,/.2 &,)-F \6() &.2&82.-(,% B$,:(/") .
2,C"$ 7,8%/ ,% -6" B"$&"%-.3" ,# C""D) (% C6(&6 -6" ).1" B$(&" &,$$")B,%/) -, /(`"$"%- &,)-)F

=a



O5+. ',#$ A,-5:# ;-.%/.$/ 1"%8 &,)- 1,/"2) 6.:" -6$"" )6,$-&,1(%3) C(-6

$")B"&- -, ,8$ /.-.F M($)-* \.72" = /,&81"%-) -6.- B$(&") .$" 1,$" :,2.-(2" -6.%

1.$3(%.2 &,)-* C6"-6"$ C" C,$D C(-6 2":"2) ,$ 3$,C-6 $.-")F W,C":"$* &.2(7$.-"/

:"$)(,%) ,# 1"%8 &,)- 1,/"2) (1B2< -6.- B$(&") .$" *$,, :,2.-(2" -6.% 1.$3(%.2

&,)-F M,$ "].1B2"* b,2,),: .%/ K8&.)R S=??gT 1,/"2 (1B2(") -6.- -6" 8%&,%/(E

-(,%.2 )-.%/.$/ /":(.-(,% ,# &,)- &6.%3") .$" $" B"$&"%- 1,$" :,2.-(2" -6.% -6"

8%&,%/(-(,%.2 )-.%/.$/ /":(.-(,% ,# B$(&" &6.%3")F J )(1(2.$ B.--"$% ,7-.(%) (%

O8$)-"(% .%/ W"22C(3R) S=??cT 1,/"2* C6(&6 (%&,$B,$.-") /"1.%/ )6,&D) (%-, -6"

b,2,),:EK8&.) #$.1"C,$DF \6" 8%&,%/(-(,%.2 )-.%/.$/ /":(.-(,% ,# &,)- &6.%3")

() -C(&" .) 2.$3" .) -6" 8%&,%/(-(,%.2 )-.%/.$/ /":(.-(,% ,# B$(&" &6.%3") (% -6"

O8$)-"(%EW"22C(3 1,/"2FU@ ;"&,%/* C" %""/ .% (%&$"/(72" &,%G38$.-(,% ,# &,)-

.%/ /"1.%/ )6,&D) -, "]B2.(% C6< G$1) $"-8$% ,#-"% -, .% ,2/ S$"#"$"%&"T B$(&"F

\6($/* .) C" /()&8)) (% ;"&-(,% _* (- () /(i&82- #,$ 1"%8 &,)- 1,/"2) -, 1.-&6

7,-6 -6" #$"I8"%&< ,# C""D2< B$(&" &6.%3") .%/ -6" #$"I8"%&< ,# $"#"$"%&" B$(&"

&6.%3")F

L"6," .%/ 4(/$(3.% S=??cT 1.D" B$,3$")) ,% -6" )"&,%/ )6,$-&,1(%3 7< .)E

)81(%3 -6.- G$1) )"- -C, D(%/) ,# B$(&")* Q$"382.$R B$(&") .%/ Q).2")R B$(&")F ;.2")

B$(&") .$" -"1B,$.$< B$(&" $"/8&-(,%)F J#-"$ . ).2" () ,:"$ -6" B$(&" $"-8$%) -, -6"

Q$"382.$R B$(&"F L"6," .%/ 4(/$(3.% .))81" -6.- -6" 1"%8 &,)- .)),&(.-"/ C(-6

. ).2") B$(&" &6.%3" () 2,C"$ -6.% -6" 1"%8 &,)- .)),&(.-"/ C(-6 . $"382.$ B$(&"

&6.%3"F H- $"1.(%) .% ,B"% I8")-(,% C6"-6"$ )8&6 . 1,/"2 &.% $.-(,%.2([" -6"

#.&- -6.- B$(&")* 7,-6 C""D2< .%/ $"#"$"%&"* .$" 1,$" :,2.-(2" -6.% 1.$3(%.2 &,)-F

U@A" -6.%D J$("2 O8$)-"(% #,$ &,1B8-(%3 -6" :,2.-(2(-< ,# B$(&") .%/ &,)-) (% -6" b,2,),:EK8&.)
1,/"2 .%/ (% -6" O8$)-"(%EW"22C(3 1,/"2F

=^



D&:6, A,-5:# '"$6.B) -6" 1,)- C(/"2< 8)"/ B$(&(%3 1,/"2 (% 1.&$,"&,%,1(&)

() -6" ,%" .)),&(.-"/ C(-6 +.2:, SU@_>TF=? J% ,7:(,8) #.(2(%3 ,# -6" )-.%/.$/

+.2:, SU@_>T B$(&(%3 1,/"2 () -6.- (- () (%&,%)()-"%- C(-6 -6" )"2"&-(,% "`"&-) -6.-

C" /,&81"%- (% M(38$") _EU?F \6" +.2:, 1,/"2 .))81") -6.- -6" B$,7.7(2(-< ,#

. B$(&" &6.%3" () &,%)-.%-F H% #.&-* C" G%/ -6.- -6" B$,7.7(2(-< ,# . $"#"$"%&"

B$(&" &6.%3" () (%&$".)(%3 (% -6" /":(.-(,% ,# -6" 6<B,-6"-(&.2 1.$D8B #$,1 (-)

8%&,%/(-(,%.2 1".%F H- .2), $"1.(%) .% ,B"% I8")-(,% C6"-6"$ )-.%/.$/ +.2:,

B$(&(%3 1,/"2) .$" 8)"#82 -, 8%/"$)-.%/ /.-. )"-) 2(D" ,8$) (% C6(&6 B$(&") .$"

1,$" :,2.-(2" -6.% &,)-)F

P) !%5 %575%5+'5 <%/'5# .#57.: 7,% A&'%,5',+,A/#$#Q

H% -6() )"&-(,% C" &,%)(/"$ . )(1B2" B.$-(.2E"I8(2(7$(81 1,/"2 -6.- .&&,8%-) #,$ -6"

D"< #".-8$") ,# -6" /.-. -6.- C" /,&81"%- (% ;"&-(,%) > .%/ aF H% -6() 1,/"2 1,%E

"-.$< B,2(&< )6,&D) 6.:" (1B,$-.%- $".2 "`"&-) ":"% -6,836 C""D2< B$(&") &6.%3"

:"$< #$"I8"%-2<F A" 8)" -6() 1,/"2 -, (228)-$.-" -6" )"%)" (% C6(&6 -6" #$"I8"%&<

,# $"#"$"%&" B$(&" &6.%3") &.% 7" . 8)"#82 )-.-()-(& -, 38(/" 1.&$,"&,%,1()-)F

H% ,8$ 1,/"2 -6" G$1 &6,,)") . QB$(&" B2.%R C6(&6 &,%)()-) ,# . )1.22 )"- ,#

B$(&")*5 F=U \6" G$1 &.% 1,:" 7"-C""% B$(&") (% -6() )"- C(-6,8- (%&8$$(%3 .%<

&,)-* (F"F -6"$" .$" %, 1"%8 &,)-) ,# &6.%3(%3 7"-C""% B$(&") (%5 F \6" D"< #$(&-(,%

() -6.- -6"$" () . G]"/ &,)-* : * ,# &6.%3(%3 -6" B$(&" B2.%F

\6" G$1 #.&") -6" #,22,C(%3 /"1.%/ .%/ &,)- #8%&-(,%)V

0 & ) 6&5
# "!
& *

' & ) 6" #"
& %&0 &*

=?;""* #,$ "].1B2"* !,-"17"$3 .%/ A,,/#,$/ SU@@cT* b.2( .%/ b"$-2"$ SU@@@T* ;1"-) .%/
A,8-"$) S=??>T* .%/ +6$()-(.%,* 5(&6"%7.81* .%/ 5:.%) S=??^TF

=U;"" O8$)-"(% S=??gT #,$ . /(`"$"%- #,$182.-(,% ,# B$(&" B2.%) (% C6(&6 G$1) &6,,)" . /"-"$E
1(%()-(& B$(&" )"I8"%&"F

=g



C6"$" 0 & .%/ 5& /"%,-" -6" I8.%-(-< .%/ B$(&"* $")B"&-(:"2<F \6" :.$(.72" ' &

/"%,-") -6" &,)- ,# B$,/8&-(,%F \6" :.$(.72") 1& .%/ %& $"B$")"%- )6,&D) -, -6"

"2.)-(&(-< ,# /"1.%/ .%/ &,)-* $")B"&-(:"2<F

A" C.%- -, 1(1(& -6" "`"&- ,# . 1,%"-.$< )6,&D (% ,8$ )(1B2" 1,/"2F A"

-.D" -6" /"G%(%3 &6.$.&-"$()-(& ,# )8&6 . )6,&D -, 7" -6.-* .7)"%- B$(&(%3 #$(&-(,%)*

(- 6.) %, "`"&- ,% I8.%-(-(")F \6" :.$(.72" 6&* C6(&6 .`"&-) 7,-6 /"1.%/ .%/

&,)-* 6.) -6() B$,B"$-<F H# B$(&") .$" &,1B2"-"2< e"](72"* . ,%"EB"$&"%- $()" (%6

2"./) -, . #;1 B"$&"%- $()" (% B$(&") .%/ 6.) %, "`"&- ,% I8.%-(-(") ),2/F M,$ -6()

$".),% C" $"#"$ -, 6& .) . 1,%"-.$< B,2(&< )6,&DF

K"- < .%/ . *<$*<+/"%,-" -6" -$(B2"- +1" %" 6, .%/ -6" &,%/(-(,%.2 /"%)(-< ,# <$

3(:"% <* $")B"&-(:"2<F A" /"%,-" 7< = *5 " <+-6" :.28" ,# -6" G$1 C6"% -6"$" () %,

&6.%3" (% (-) B$(&" B2.%*5 * .%/ -6" )-.-" ,# -6" C,$2/ () <F K"-> *<+7" -6" :.28"

,# -6" G$1 C6"% (- &6.%3") (-) B$(&" B2.%F \6")" -C, :.28" #8%&-(,%) .$" 3(:"% 7<V

= *5 " <+ ) -67
'%%

#
65 " # " %6#"&"$#"%5# "

%
, ?

"
+-67 0= *5 " <$+" > *<$+1, ,. *<$*<+*

.%/

> *<+ ) -67
'%%! (%!

!
65 " # " %6#"&"$#"%5# " %: , ?

"
+-67 0= *5 $" <$+" > *<$+1, ,. *<$*<+

*
F

\6" )-.%/.$/ 1"%8E&,)- 1,/"2 () . )B"&(.2 &.)" ,# -6() 1,/"2 C6"$" -6" )"- 5 ()

. )(%32"-,%F

O,-5: '&:/"%&$/,+ \6" #$"" B.$.1"-"$) ,# -6" 1,/"2 .$" : * ?* .%/ -6,)" 3,:E

"$%(%3 -6" 2.C) ,# 1,-(,% #,$ -6" -6$"" )6,&D)*1* %* .%/ 6F H% &6,,)(%3 B.$.1"-"$)

:.28") C" .))81" -6.- . 8%(- ,# -(1" (% -6" 1,/"2 () ,%" C""DF J2),* C" .))81"

-6.- 5 &,%)()-) ,# ,%2< -C, B$(&")F \6() &6,(&" () 1,-(:.-"/ 7< &,1B8-.-(,%.2

&,%)(/"$.-(,%) .%/ -6" #.&- -6.- (% ,8$ /.-. -6" -<B(&.2 3,,/ )B"%/) 2&B"$&"%-

,# -6" -(1" .- -6" -C, 1,)- #$"I8"%-2< ,7)"$:"/ B$(&") C(-6(% . I8.$-"$F == A"
==\6" B$,7.7(2(-< ,# 1,:(%3 #$,1 -6" -C, 1,)- #$"I8"%- B$(&") -, ),1" ,-6"$ B$(&" () ,%2< ,%"

B"$&"%-F

=c



-6"% &6,,)" -6" B.$.1"-"$) ,# -6" 1,/"2 -, 1.-&6* .) &2,)"2< .) B,))(72"* -6" 1,E

1"%-) ,# -6" /.-. 2()-"/ (% \.72" ^F A" &,1B8-" -6" #$"I8"%&< ,# $"#"$"%&" B$(&"

&6.%3") 8)(%3 -6" ).1" .23,$(-61 -6.- C" 8)" (% ,8$ "1B($(&.2 C,$DF ;B"&(G&.22<*

C" )(182.-" -6" 1,/"2 .%/ &.2&82.-" -6" $"#"$"%&" B$(&" .) -6" 1,/.2 B$(&" B"$

I8.$-"$F

A" )"- ? "I8.2 -, " !!!! F A" .))81" -6.- 1 .%/ 6 &.% -.D" ,% -C, :.2E

8")* C6(2" % &.% -.D" ,% -6$"" :.28")V 1 - + &!(&"2!&, * 6 - + #"#!#&, * .%/

%- + " !3&"#!"3"#!#", F \6" -6$"" )6,&D) .$" (%/"B"%/"%- ,# ".&6 ,-6"$ .%/ .$"

3,:"$%"/ 7< G$)-E,$/"$ 4.$D,: &6.(%)F A" /"%,-" -6" -$.%)(-(,% 1.-$(] ,# )6,&D

@7< 9)F \6" -6$"" -$.%)(-(,% 1.-$(&") .$" 3(:"% 7<V

9" )
(

" !!!
" !#&

" !"#
" !3&

)
*

9% )

+

,
" !%33#
" !(2#$
" !(##'

" !$3%3
" !&$2(
" !$!'3

" !#(3#
" !#3#$
" !(!#'

-

. *

.%/

9* )
(

" !!&
" !"&

" !"&
" !!&

)
F

\6" )"$(.2 &,$$"2.-(,% ,# -6" 2,3.$(-61 ,# 1* 6* .%/ %() " !3$* " !!" * .%/ " !#$*

$")B"&-(:"2<F ;,* &,)- )6,&D) .$" 2")) B"$)()-"%- -6.% -6" ,-6"$ )6,&D)F \6" )-.%E

/.$/ /":(.-(,% ,# -6" 2,3.$(-61 ,# 1* 6 * .%/ %() " !"! * " !"2* .%/ " !##* $")B"&-(:"2<F

;,* 1,%"-.$< B,2(&< )6,&D) .$" 2")) :,2.-(2" -6.% -6" ,-6"$ )6,&D)F

\6" )([" ,# -6" 1"%8 &,)- B2.<) . D"< $,2" (% /"-"$1(%(%3 6,C ,#-"% -6" G$1

&6.%3") (-) B$(&" B2.%F A" &6,)" . 1"%8 &,)- SG:" B"$&"%- ,# C""D2< $":"%8"T C6(&6

(1B2(") -6.- -6" B2.% &6.%3") :"$< (%#$"I8"%-2< S-C, B"$&"%- ,# -6" -(1"TF \6()

&6,(&" .22,C) 8) -, (228)-$.-" -6" B,(%- -6.-* ":"% C6"% B2.%) &6.%3" (%#$"I8"%-2<*

B$(&") &.% &6.%3" :"$< #$"I8"%-2<F

=_



M$,1 \.72" ^ C" )"" -6.- . &6.%3" (% -6" $"#"$"%&" B$(&" () .% (1B"$#"&- (%E

/(&.-,$ ,# . &6.%3" (% -6" B$(&" B2.%F O8-* .) C" .$38" 7"2,C* ":"% C(-6 -6()

&.2(7$.-(,%* #,&8)(%3 ,% -6" #$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3") () 8)"#82 #,$ .)E

)"))(%3 -6" I8.%-(-.-(:" "`"&-) ,# . 1,%"-.$< B,2(&< )6,&DF \.72" ^ .2), (%/(&.-")

-6.- -6" 1,/"2 /,") . $".),%.72" Z,7 .- .&&,8%-(%3 #,$ -6" :,2.-(2(-< ,# &,)-)*

B$(&") .%/ I8.%-(-(")* -6" #$"I8"%&< ,# B$(&" .%/ &,)- &6.%3")* .%/ -6" #$.&-(,%

,# B$(&" &6.%3") -6.- .$" %,- .&&,1B.%("/ 7< &,)- &6.%3")F Y% -6() 7.)() C"

&,%&28/" -6.- C" .$" C,$D(%3 C(-6 . $".),%.72" &.2(7$.-(,%F

A" %,C -8$% -, -6" "`"&-) ,# . 1,%"-.$< B,2(&< )6,&D (% -6" 1,/"2F \6"

-,B 2(%" (% M(38$" U= /()B2.<) -6" $")B,%)" ,# I8.%-(-(") ),2/ 7< -6" G$1 -, .

1,%"-.$< B,2(&< )6,&D ,##&B"$&"%-F=> 0,-(&" -6.- -6" )6,&D 2"./) -, . )87)-.%-(.2*

B$,2,%3"/ (%&$".)" (% I8.%-(-(") ),2/F ;,* ":"% -6,836 C""D2< B$(&") &6.%3" :"$<

#$"I8"%-2< (% ,8$ 1,/"2* . 1,%"-.$< B,2(&< )6,&D 6.) 2.$3" "`"&-)F \6() $")82-

$"e"&-) -6" #.&- -6.- . 1,%"-.$< B,2(&< )6,&D /,") %,- (%/8&" . &6.%3" (% -6"

B$(&" B2.%F

A6(2" ,8$ 1,/"2 () &,%)()-"%- C(-6 7,-6 -6" #$"I8"%&< ,# B$(&" &6.%3") .%/ -6"

#$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3")* (- 6.) . 2.$3"$ )-.-" )B.&"F J) . &,%)"I8"%&"

,8$ 1,/"2 () 6.$/"$ -, ),2:" #$,1 . &,1B8-.-(,%.2 )-.%/B,(%- -6.% )-.%/.$/

1"%8 &,)- 1,/"2)F J %.-8$.2 I8")-(,% () C6"-6"$ . 1"%8 &,)- 1,/"2 &.% B$,:(/"

. $".),%.72" .BB$,](1.-(,% -, ,8$ 1,/"2 (% -"$1) ,# $"B$,/8&(%3 -6" "`"&-) ,#

. 1,%"-.$< B,2(&< )6,&DF O8-* (# C" &.2(7$.-" -6" )-.%/.$/ 1"%8 &,)- 1,/"2 -,

7" &,%)()-"%- C(-6 -6" #$"I8"%&< ,# C""D2< B$(&" &6.%3") -6" .%)C"$ () %,F=a H#

C" &.2(7$.-" -6" )-.%/.$/ 1"%8 &,)- 1,/"2 -, 7" &,%)()-"%- C(-6 -6" #$"I8"%&< ,#

$"#"$"%&" B$(&" &6.%3") -6" .%)C"$ () <")F

=>\6() (1B82)" $")B,%)" #8%&-(,% () &,1B8-"/ .) -6" .:"$.3" $")B,%)" ,# I8.%-(-(") ),2/ .#-"$ .
1,%"-.$< )6,&D* "]B$"))"/ .) B"$&"%-.3" /":(.-(,%) #$,1 -6" 8%&,%/(-(,%.2 .:"$.3" ,# I8.%-(-(")
),2/F A" &,1B8-" -6() (1B82)" $")B,%)" #8%&-(,% (% B,B82.-(,% 7< &,17(%(%3 -6" -$.%)(-(,%
1.-$(] ,# -6" "],3"%,8) )6,&D) C(-6 -6" B,2(&< #8%&-(,%) .)),&(.-"/ C(-6 -6" 1,/"2F

=a\6() "]"$&()" () )(1(2.$ (% )B($(- -, -6" .%.2<)() (% L"6," .%/ 4(/$(3.% S=??cTF

=@



\, )87)-.%-(.-" -6")" &2.(1) C" B$,&""/ .) #,22,C)F M($)- C" )B"&(.2([" ,8$

1,/"2 ), -6.- 5 ,%2< &,%-.(%) ,%" "2"1"%-F P%/"$ -6() .))81B-(,% C" ,7-.(% -6"

)-.%/.$/ 1"%8E&,)- 1,/"2F A" -6"% &6,,)" . :.28" #,$ -6" 1"%8 &,)- ), -6.- -6"

1,/"2 () &,%)()-"%- C(-6 -6" #$"I8"%&< ,# C""D2< B$(&" &6.%3") ,7)"$:"/ (% ,8$

/.-. )"-F \6() "]"$&()" () -6" )B($(- ,# -6" .%.2<)() (% b,2,),: .%/ K8&.) S=??cTF

O"&.8)" B$(&") &6.%3" ), #$"I8"%-2< C" 18)- &6,,)" . 1"%8 &,)- -6.- () :"$< )1.22

&,1B.$"/ -, -6" &,)- ,# &6.%3(%3 -6" B$(&" B2.% S,%" B"$&"%- :"$)8) G:" B"$&"%- ,#

C""D2< ).2")TF J) &.% 7" )""% #$,1 \.72" ^* -6" $")82-(%3 1"%8 &,)- 1,/"2 /,") .)

C"22 .) ,8$ )-(&D<EB2.% 1,/"2 C(-6 ,%" (1B,$-.%- "]&"B-(,%V (- 3$".-2< ,:"$)-.-")

-6" #$"I8"%&< ,# $"#"$"%&"EB$(&" &6.%3") S" !'2 :"$)8) " !(2TF M$,1 M(38$" U= C" )""

-6.- -6() 1"%8E&,)- 1,/"2 "$$,%",8)2< (1B2(") -6.- . 1,%"-.$< B,2(&< )6,&D 6.)

.21,)- %, "`"&- ,% I8.%-(-(") ),2/F \6() B$,B"$-< #,22,C) /($"&-2< #$,1 -6" )1.22

)([" ,# -6" 1"%8 &,)- C6(&6 (%/8&") -6" G$1 -, &6.%3" B$(&") (% $")B,%)" -, .21,)-

.22 )6,&D)F ;,* (# C" (%)()- -6.- -6" 1"%8 &,)- 1,/"2 $"B$,/8&" -6" #$"I8"%&< ,#

B$(&" &6.%3")* C" .$" 2"/ -, -6" 1()2"./(%3 &,%&28)(,% -6.- . 1,%"-.$< B,2(&<

)6,&D 6.) . :"$< )1.22 "`"&- ,% $".2 "&,%,1(& .&-(:(-<F

+,%)(/"$ %"]- -6" ).1" 1"%8 &,)- 1,/"2 C6"$" -6" )([" ,# -6" 1"%8 &,)- ()

&6,)"% ), -6.- -6" #$"I8"%&< ,# $"#"$"%&" B$(&" &6.%3") () -6" ).1" .) (% ,8$ )-(&D<E

B2.% 1,/"2F O"&.8)" $"#"$"%&" B$(&") &6.%3" 2")) #$"I8"%-2< -6.% C""D2< B$(&")*

C" .$" 2"/ -, . 18&6 6(36"$ :.28" ,# -6" 1"%8 &,)-) -6.% (% -6" ,-6"$ :"$)(,% ,#

,8$ 1"%8 &,)- 1,/"2 Sag B"$&"%- :"$)8) ,%" B"$&"%- ,# C""D2< ).2")TF \6() :"$)(,%

,# -6" 1,/"2 /,") %,- /, .) C"22 .) -6" ,-6"$ 1"%8 &,)- 1,/"2 .- 1.-&6(%3 -6"

C""D2< :,2.-(2(-< ,# B$(&") .%/ I8.%-(-(")F O8- #$,1 M(38$" U= C" )"" -6.- -6()

:"$)(,% ,# -6" 1"%8 &,)- 1,/"2 /,") 18&6 7"--"$ -6.% -6" ,-6"$ 1"%8 &,)- 1,/"2

.- $"B$,/8&(%3 -6" "`"&- ,# . 1,%"-.$< B,2(&< )6,&DF \6() "].1B2" &.B-8$") -6"

(/". -6.- . 2,- ,# 6(36E#$"I8"%&< :,2.-(2(-< (% B$(&") .%/ I8.%-(-(") 6.) 2(--2" -, /,

C(-6 1,%"-.$< B,2(&< .%/ () B"$6.B) 7")- (3%,$"/ 7< 1.&$,"&,%,1()-)F

>?



R) D,+':.#/,+

A" B$")"%- ":(/"%&" -6.- () &,%)()-"%- C(-6 -6" :("C -6.- %,1(%.2 $(3(/(-(") .$"

(1B,$-.%-F W,C":"$* -6")" $(3(/(-(") /, %,- -.D" -6" #,$1 ,# )-(&D< B$(&")* (F"F

B$(&") -6.- $"1.(% &,%)-.%- ,:"$ -(1"F H%)-"./* %,1(%.2 $(3(/(-(") -.D" -6" #,$1

,# (%"$-(. (% $"#"$"%&" B$(&") .%/ &,)-)F A""D2< B$(&") .%/ &,)-) e8&-8.-" .$,8%/

$"#"$"%&" :.28") C6(&6 -"%/ -, $"1.(% &,%)-.%- ,:"$ "]-"%/"/ B"$(,/) ,# -(1"F

!"#"$"%&" B$(&") .$" B.$-(&82.$2< (%"$-(.2 .%/ 6.:" .% .:"$.3" /8$.-(,% ,# $,8362<

,%" <".$F ;,* %,1(%.2 $(3(/(-(") .$" B$")"%- (% ,8$ /.-.* ":"% -6,836 B$(&") .%/

&,)- &6.%3" :"$< #$"I8"%-2<* $,8362< ,%&" ":"$< -C, C""D)F A" /,&81"%- -6"

$"2.-(,% 7"-C""% B$(&") .%/ &,)-) .%/ .$38" -6.- $"#"$"%&" B$(&") .%/ &,)-) .$"

8)"#82 )-.-()-(&) #,$ 1.&$,"&,%,1(& .%.2<)()F

>U



=575%5+'5#

jUk J2-(3* d.:(/* K.C$"%&" +6$()-(.%,* 4.$-(% 5(&6"%7.81* .%/ 9")B"$ K(%/"

lM($1E)B"&(G& &.B(-.2* %,1(%.2 $(3(/(-(") .%/ -6" 78)(%")) &<&2"*m 1(1",*

0,$-6C")-"$% P%(:"$)(-<* =??aF

j=k J$(3..* L"%%* L"%Z( 4.-)8(7* 4.D,-, A.-.%.7"7 lW,- .%/ )B(&<V 8B) .%/

/,C%) ,% -6" B$(&" e,,$ .%/ &"(2(%3 .- 9.B.%")" )8B"$1.$D"-)*m 1(1",* b$./E

8.-" ;&6,,2 ,# 5&,%,1(&)* L<,-, P%(:"$)(-<* =??UF

j>k O(2)* 4.$D* .%/ '"-"$ 9F L2"%,CF l;,1" ":(/"%&" ,% -6" (1B,$-.%&" ,# )-(&D<

B$(&")*m-./%0'* .1 2.*")"('* 3(.0.4+ UU= SY&-,7"$TV @acn_^* =??aF

jak O2(%/"$* J2.% ;F* 52(" !F dF +.%"--(* d.:(/ 5F K"7,C* .%/ 9"$"1< OF !8//

lJ)D(%3 .7,8- B$(&")V . %"C .BB$,.&6 -, 8%/"$)-.%/(%3 B$(&" )-(&D(%"))*m

0"C o,$DV ;.3" M,8%/* U@@_F

j^k O8$)-"(%* J$("2 lH%e.-(,% .%/ ,8-B8- /<%.1(&) C(-6 )-.-" /"B"%/"%- B$(&(%3

/"&()(,%)*m-./%0'* .1 5.0$)'%+ 3(.0.4"(, * ^>V c* BBF U=>^EU=^c* Y&-,7"$

=??gF

jgk O8$)-"(%* J$("2 .%/ +6$()-(.% W"22C(3* l'$(&") .%/ 1.$D"- )6.$") (% . 1"%8

&,)- 1,/"2*m 1(1",* P+KJ* =??cF

jck +.2:,* b8(22"$1,* JF l;-.33"$"/ B$(&") (% . 8-(2(-<E1.](1([(%3 #$.1"C,$D*m

-./%0'* .1 5.0$)'%+ 3(.0.4"(, U= S;"B-"17"$TV >_>n@_* U@_>F

j_k +.1B7"22* 9"`$"< .%/ O"%Z.1(% 5/"% l!(3(/ '$(&")V 5:(/"%&" #$,1 PF;F

;&.%%"$ d.-.*m 1(1",* N.%/"$7(2- P%(:"$)(-<* Y&-,7"$* =??^F

>=



j@k +6":.2("$* 98/(-6 JF* J%(2 L.)6<.B .%/ '"-"$ 5F !,))( lA6< /,%R- B$(&")

$()" /8$(%3 B"$(,/) ,# B".D /"1.%/X 5:(/"%&" #$,1 )&.%%"$ /.-.*m 64$%"('0

3(.0.4"( 7$8"$9 * @> SUT* BBF U^E>c* =??>F

jU?k +6$()-(.%,* K.C$"%&"* 5(&6"%7.81* 4.$-(% .%/ +6.$2") 5:.%)* l0,1(%.2

$(3(/(-(") .%/ -6" /<%.1(& "`"&-) ,# . )6,&D -, 1,%"-.$< B,2(&<*m -./%0'* .1

2.*")"('* 3(.0.4+ * UU> SUT* UEa^* =??^F

jUUk b.2(* 9,$/(* .%/ 4.$D b"$-2"$* lH%e.-(,% /<%.1(&)V . )-$8&-8$.2 "&,%,1"-$(&

.%.2<)()*m-./%0'* .1 5.0$)'%+ 3(.0.4"(, * U@@@* aa* BBF U@^E===F

jU=k b,2/7"$3* '(%"2,B( LF .%/ !"7"&&. W"22"$)-"(% lJ M$.1"C,$D #,$ H/"%-(#<(%3

-6" ;,8$&") ,# K,&.2E&8$$"%&< '$(&" ;-.7(2(-< C(-6 .% 51B($(&.2 JBB2(&.-(,%*m

0.-(,%.2 O8$".8 ,# 5&,%,1(& !")".$&6* A,$D(%3 '.B"$ U>U_>* 98%" =??cF

jU>k b,2,),:* 4(D6.(2* .%/ !,7"$- 5F K8&.)* 9$F l4"%8 &,)-) .%/ '6(22(B) &8$:")*m

-./%0'* .1 2.*")"('* 3(.0.4+ * UU^V UcUEU@@* =??cF

jUak W,)D"%* d.%("2 .%/ d.:(/ !"(`"% l'.--"$%) ,# $"-.(2 B$(&" :.$(.-(,%*m :!$

76;< -./%0'* .1 3(.0.4"(, * >^* UV U=_EUag* =??aF

jU^k L"6,"* '.-$(&D .%/ N($3(2(8 4(/$(3.% l;.2") .%/ -6" $".2 "`"&-) ,# 1,%"-.$<

B,2(&<*m 1(1",* P%(:"$)(-< ,# 4(%%"),-.* =??cF

jUgk L(17.22* 4(2")* l\6" I8.%-(-.-(:" .%.2<-(&) ,# -6" 7.)(& %",1,%"-.$()-

1,/"2*m -./%0'* .1 5.0$+= >%$?")= '0? @'0A"0#* =cSaT* '.$- =* BBF U=aUE

U=cc* U@@^F

jUck 4.$.-,8* K.,8$. lO.$3.(%(%3 B,C"$ (1B.&- ,% ,`E(%:,(&" -$./" B$,1,-(,%)

(% PF;F 3$,&"$< $"-.(2(%3*m 1(1",* +,$%"22 P%(:"$)(-<* =??gF

>>



jU_k 4.$.-,8* K.,8$.* 4(38"2 bh1"[* .%/ d.:(/ 98)- l4.$D"- B,C"$ (1B.&- ,%

,`E(%:,(&" -$./" B$,1,-(,%) (% P; 3$,&"$< $"-.(2(%3*m 1(1",* +,$%"22 P%(E

:"$)(-<* =??aF

jU@k 4(/$(3.%* N($3(2(8 l4"%8 &,)-)* 182-(B$,/8&- G$1)* .%/ .33$"3.-" e8&-8.E

-(,%)*m 4(1",* M"/"$.2 !")"$:" O.%D ,# 4(%%".B,2()* =??gF

j=?k 0.D.18$.* 51(* .%/ 9h% ;-"(%)),% lM(:" #.&-) .7,8- B$(&")V J $"":.28.-(,%

,# 1"%8 &,)- 1,/"2)*m 4(1",* W.$:.$/ P%(:"$)(-<* =??cF

j=Uk '")"%/,$#"$* 4.$-(% l!"-.(2 ;.2")V J ;-8/< ,# '$(&(%3 O"6.:(,$ (% ;8B"$E

1.$D"-)*m -./%0'* .1 @/,"0$,, * c^V >>Egg* =??=F

j==k !,-"17"$3* 982(, 9F .%/ 4(&6."2 A,,/#,$/* lJ% ,B-(1([.-(,%E7.)"/ "&,%,E

1"-$(& #$.1"C,$D #,$ -6" ":.28.-(,% ,# 1,%"-.$< B,2(&<*m;')".0'* @/%$'/ .1

3(.0.4"( 7$,$'%(! 5'(%.$(.0.4"(, 600/'* * U@@cF

j=>k ;2./"* 4.$3.$"- 5F lYB-(1.2 '$(&(%3 C(-6 +,)-2< J/Z8)-1"%-V 5:(/"%&" #$,1

!"-.(2Eb$,&"$< '$(&")*m7$8"$9 .1 3(.0.4"( B)/?"$, g^* _cEU?c* U@@_F

j=ak ;1"-)* M$.%D .%/ !.# A,8-"$) lJ% ")-(1.-"/ /<%.1(& )-,&6.)-(& 3"%"$.2

"I8(2(7$(81 1,/"2 ,# -6" 58$, .$".*m -./%0'* .1 )!$ 3/%.C$'0 3(.0.4"( 6,D

,.("')".0 * ;"B-"17"$ =??>* N,2F U* 0,F ^* UU=>EUUc^F

j=^k A.$%"$* 52([.7"-6 .%/ !,7"$- O.$)D< l\6" -(1(%3 .%/ 1.3%(-8/" ,# $"E

-.(2 )-,$" 1.$D/,C%)V ":(/"%&" #$,1 C""D"%/) .%/ 6,2(/.<)*m :!$ E/'%)$%*+

-./%0'* .1 3(.0.4"(, * >=UE>^U* U@@^F

>a



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

/0+1"02&

3"-"&*%-

451+6+,7*&

3"-"&*%-

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

80",.56&59&:%%7*&*;%6-&"-&-<%&0%9%0%6,%&;0+,% =>?@ =>AA

80",.56&59&:%%7*&*;%6-&"-&-<%&0%9%0%6,%&,5*- =>BC 6>">

80",.56&59&DE"0-%0*&+6&:<+,<&:%%7$2&;0+,%*&"0%&,56*-"6-&950&-<%&:<5$%&DE"0-%0 =>'' =>'F

80",.56&59&DE"0-%0*&+6&:<+,<&:%%7$2&,5*-&+*&,56*-"6-&950&-<%&:<5$%&DE"0-%0 =>=? 6>">

80",.56&59&656G0%9%0%6,%&;0+,%*&-<"-&"0%&"#5H%&0%9%0%6,%&;0+,%*II 0.21 =>J=

80",.56&59&;0+,%&,<"6K%*&-<"-&"0%&9051&"&656G0%9%0%6,%&;0+,%&-5&"&0%9%0%6,%&;0+,% =>@F =>C'

80",.56&59&,5*-&,<"6K%*&-<"-&"0%&9051&"&656G0%9%0%6,%&,5*-&-5&"&0%9%0%6,%&,5*- =>@B 6>">

80",.56&59&DE"6..%*&*5$3&"-&0%9%0%6,%&;0+,%* =>CF =>??

80",.56&59&0%H%6E%&,5$$%,-%3&"-&0%9%0%6,%&;0+,%* 0.54 =>?L

/05#"#+$+-2&59&:%%7$2&;0+,%&,<"6K+6K&:<%6&:%%7$2&,5*-&35%*&65-&,<"6K% =>=J 6>">

/05#"#+$+-2&59&0%9%0%6,%&;0+,%&,<"6K+6K&:<%6&0%9%0%6,%&,5*-&35%*&65-&,<"6K% =>'B 6>">

IIM51;E-%3&5E-&59&-<%&-5-"$&:%%7*&+6&:<+,<&-<%&:%%7$2&;0+,%&+*&3+N%0%6-&9051&-<%&0%9%0%6,%&;0+,%>



!"#$%&'(&)*$"+$,-.&/0*/%0+%1
20,3"0.&
4"-"&1%-

5*3,6,781&
4"-"&1%-

9!:;5:<5&5=)>:!>?;&?@&A=)=A9

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

A*BCD%%8$.&EF"6+-.G& 0.53 HIJK
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A*BC0%L%0%67%&/0,7%G& 0.08 HIHK
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Data

Sticky plan 

model

Menu cost 

calibrated to 

the frequency 

of weekly price 

changes

Menu cost 

model calibrated 

to frequency of 

reference price 

changes

Menu cost value as percentage of steady state cash flow 0.0525 0.0100 0.4593

Weekly cost volatility 0.120 0.112 0.113 0.112

Weekly price volatility 0.140 0.111 0.113 0.075

Weekly quantity volatility 0.530 0.600 0.599 0.416

Frequency of weekly price changes 0.430 0.375 0.402 0.155

Frequency of weekly cost changes 0.490 0.577 0.574 0.576

Frequency of reference price changes 0.270 0.268 0.670 0.269

Frequency of reference costs changes 0.450 0.634 0.628 0.635

Fraction of price changes without cost changes 0.030 0.011 0.009 0.003

Frequency of plan changes 0.023
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