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4+$+&!-12+,!-" #% 2#+#* 4%/*$+"& (%"#$%,

l:'(+0 4*/*+(./()7- .+23'*&*/*09 0',1 .) .+ .4.5,7(4 &.'.5(07
4*+5:42(+0 ,23+*0'.&3(4 )2:5(,) *6 (+5(0,+*:) &*&:/.2(*+) .+5 4*+)2':42(+0
4.2,0*'(4./ 4:/2:'./ (5,+2(2(,) *6 ):8[:0.2,5 &*&:/.2(*+)J ^3,), )2:5(,)
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*62,+ &'*;,5 :),6:/ 2* 4*/*+(./ .57(+()2'.2*')J ?*+)2':42(*+ *6 4.2,0*'(4./
(5,+2(2(,) 4/,.;,) 5(66,',+4,) 8,21,,+ 23, &,*&/, (+ . )*4(,29J #;,+ 13,+
23*), )*4(./ (5,+2(29 4*+)2':42(*+) 1,', +*2 8.),5 :&*+ ',./ 5(66,',+4,)
1(23(+ 23, &*&:/.2(*+- 23,9 8,4*7, ;,'9 ',./ 13,+ :2(/(Z,5 (+ 0*;,'+.+4,
*6 23, (+5(0,+*:) &*&:/.2(*+)J =7(23 >E"""- &J EI ,$&/.(+) 23.2 (+ &*)2%
4*/*+(./ ',0(*+) *6 23, 1*'/5 23, 2,'7 L',),.'43Q ',7.(+) L(+,$2'(4.8/9
/(+\,5 2* #:'*&,.+ (7&,'(./()7 .+5 4*/*+(Z.2(*+Q .+5 L() &'*8.8/9 *+, *6
23, 5('2(,)2 1*'5) (+ 23, (+5(0,+*:) 1*'/5M) ;*4.8:/.'9Q >./)* ),, g'*1+-
@AA!C `',(',- E"BAC V.&/,)- @AAOIJ T*1 (5,+2(29 29&*/*0(,) .', 4*+)2':42,5
.+5 :2(/(Z,5 () *6 &.'2(4:/.' (7&*'2.+4, 2* ?? >G*+,) ,2 &'J- @AA"IJ _ 8'(,6
,$.7(+.2(*+ *6 23, (+2,'%',/.2,5 '*/,) *6 0*;,'+7,+2 .+5 )*4(./ )4(,+2()2) (+
23, 4*+)2':42(*+ *6 *6d4(./ (5,+2(2(,) 5:'(+0 4*/*+(./()7 () (+6*'7.2(;, 6*'
:+5,')2.+5(+0 23, (+2,'+./ 4*/*+(Z.2(*+ *6 &**' .+5 7(+*'(29 4(2(Z,+'9 89
?G (+)2(2:2(*+)J =4(,+2(d4 \+*1/,50, () +*2 5,;,/*&,5 (+5,&,+5,+2 *6 23,
(+2,',)2) *6 23*), ,+0.0,5 (+ (2) )*4(./ &'*5:42(*+ >?/*:03- @AAEIJ LR'(2(+0
./1.9) (+;*/;,) 13.2 D*/.+5 g.'23,) 4.//) b23, *1+,')3(& *6 23, 7,.+) *6
,+:+4(.2(*+MJ _ 5()4/*):', *6 1'(2(+0 &'.42(4,) () 23:) ./1.9) . 5()4/*):', *6
6*'7) *6 &*1,' >l,''(5.- E"F@IQ >(+ D(43.'5)*+- E""E- &J EBHIJ
f(43,/ `*:4.:/2M) >E"BBI 4*+4,&2 *6 7*5,'+ )*4(./ 4*+2'*/ 23,*'(Z,)

(+5(;(5:./) .', (+)4'(8,5 1(23 (5,+2(2(,)J ^3() *44:') 23'*:03 &.'2(4:/.'
5*7(+.+2 )2.+5.'5) 23.2 &,'7,.2, *+,M) )*4(./ 1*'/5- &.'2(4:/.'/9 *6d4(./
(5,+2(2(,)J ^3,), (5,+2(29 4*+)2':42) 4*,'4(;,/9 .&&/(,5 23'*:03 . 79'(.5 *6
0*;,'+7,+2./- (+)2(2:2(*+./- .+5 (5,*/*0(4./ 2,43+(S:,) 23.2 *6d4(.//9 5,d+,
23, 7,.+(+0- (5,+2(29- .+5 4*7&,2,+4, *6 (+5(;(5:./) *' )*4(./ 0'*:&) 2*
13(43 23,9 .', .&&/(,5J L^3, )*:/ () 23, ,66,42 .+5 (+)2':7,+2 *6 . &*/(2(4./
.+.2*79C 23, )*:/ () 23, &'()*+ *6 23, 8*59Q >`*:4.:/2- E"BB- &J OAIJ
R3,+ (5,+2(29 4.2,0*'(,) .', 4*+)2':42,5 .+5 .:23,+2(4.2,5- 3*1,;,'

1,.\/9- *' ,;,+ 1'*+0/9- 89 )4(,+4,- 23, )2.2,- *' 8*23- &*1,' () ,$,'4(),5
*;,' 23, (5,+2(29 &'*5:42(*+ *6 23, &,*&/, &/.4,5 (+ 23,), (5,+2(29 4*+)2':42)J
^3,), *6d4(./ (5,+2(2(,) 8,0(+ ',&/(4.2(+0 23,7),/;,) 23'*:03*:2 . )*4(./
)9)2,7 .) 23,9 .', ',.&&/(,5 23'*:03*:2 23, (+2,'/*4\(+0 )*4(./ (+)2(2:2(*+)
*6 . )*4(,29J ^3,9 2.\, *+ /(;,) *6 23,(' *1+J f.+9 *6 23, ,''*') 1(23(+
)*4(./ )4(,+4, ',),.'43 6'*7 4*/*+(./()7 2* 2*5.9 .', 5:, 2* ',),.'43,'M)
+,0/,42 *6 /()2,+(+0 2* *' :+5,')2.+5(+0 23, ),/6%5,d+(2(*+) *6 23,(' ):8[,42)
>G,+\(+)- @AAOIJ X*)27*5,'+()7 0(;,) ;*(4, 2* &',;(*:)/9 )(/,+4,5 0'*:&)
13*), )*4(./ /(;,) .+5 7,.+(+0 3.;, 8,,+ 4*/*+(Z,5 89 )*4(./ )4(,+4,
',),.'43- .) (2 &'*;(5,) . +,4,)).'9 4*'',42(;, 2* \+*1/,50, &'*5:42(*+
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>,J0J _//,+ .+5 ?3:+0- @AAAC _+5,'))*+- @AA@C g.9/9- E""!- E"""C l('/(\-
E""UC j:3:- E""FC =2.&/,) E"B!IJ
G,+\,+ >@AAOI ',;(,1) g'(2()3 .+23'*&*/*09M) '*/, (+ 4*+)2':42(+0 4.)2,)

(+ K+5(.J g'(2()3 .+23'*&*/*0()2) (5,+2(d,5 4.)2,) 23.2 3.5 +*2 ,$()2,5 (+ K+5(.
&'(*' 2* 23,(' &'*[,42(*+ *6 23,(' (7.0(+.2(*+) :&*+ 23, &,*&/,) *6 K+5(. .+5
5()4*;,'(+0 23,7J =3, +*2,) 23.2 (2 1.) +*2 :+2(/ .62,' 23, EF!B ',8,//(*+
.0.(+)2 g'(2()3 ':/, 23.2 4*/*+(./ .57(+()2'.2*') 8,0.+ )9)2,7.2(4 )2:5(,) *6
4.)2, (5,+2(2(,)- 8*23 2* 2(032,+ .57(+()2'.2(;, 4*+2'*/ .+5 2* (5,+2(69 4,'2.(+
0'*:&) .) 4'(7(+./ 4.)2,) &'*+, 2* ',8,//(*+ .0.(+)2 g'(2()3 4*/*+(Z.2(*+J
h+4, 4*/*+(./ .57(+()2'.2*') .5*&2,5 23, +,1 )*4(./ 4.)2,) 4',.2,5 89 23,('
*1+ )2.2, )&*+)*',5 ',),.'43- 23,9 8,4.7, ,+6*'4,5 &',[:5(4(./ )*4(./
(5,+2(2(,) 6*' 3:7.+ &*&:/.2(*+) 23,9 &/.4,5 (+ 23,7- ',)2':42:'(+0 23,
4:/2:', .+5 )*4(,29 (+ K+5(. >G,+\(+)- @AAO- &J EEHUIJ
D.23,' 23.+ &'*5:4(+0 *8[,42(;, \+*1/,50, ',),.'43,') 4.+ ',&'*5:4,

:+.4\+*1/,50,5 (5,*/*0(4./ 8(.) (+ 4*+)2':42(*+) *6 )*4(./ (5,+2(29
(+5,&,+5,+2 *6 23, .42:./(29 *6 23,(' ):8[,42)M /(;,)J ^3() () &.'2(4:/.'/9 2':,
(6 (2 ),';,) 23, +,,5) *6 23, )2.2,J h62,+ (+ )2.2, )&*+)*',5 ',),.'43- 23,
',),.'43,'M) b*8[,42(;,M (+2,'&',2.2(*+) *6 .42) *' 7,.+(+0) 4*7, 2* )2.+5
(+ &/.4, *6 23, .42:./ 7,.+(+0) ,$&,'(,+4,5 89 23,(' ):8[,42) (+ 23,(' /(;,)J
^3,), )2.2, )&*+)*',5 (+2,'&',2.2(*+) 23,+ 8,4*7, *6d4(.//9 ;./(5.2,5
):8)2(2:2(*+) 6*' 23, .42:./ 3:7.+ ,$&,'(,+4,) *6 23, ):8[,42) 1(23*:2 23,('
',;(,1 *' .&&'*;./J =:8[,42) 3.;, *44.)(*+.//9 :),5 23,), 2**/) *6 23,('
7.)2,') 2* 2:'+ 23, 2.8/,J
g'*1+ >E""OI 7.\,) 23() &*(+2 (+ 3() ',;(,1 *6 G*7* k,+9.22.- /,.5,'

*6 k,+9.M) (+5,&,+5,+4, 7*;,7,+2J k,+9.22. )2:5(,5 .+23'*&*/*09
.22,+5(+0 f./(+*1)\(M) ),7(+.') (+ Y*+5*+ (+ 23, E"OA) .+5 23,+ :),5 23,
.+23'*&*/*0(4./ *8[,42(;, ;*(4, 2* &',),+2 .+ _6'*4,+2'(4 ',4*'5 *6 6.42) 2*
. g'(2()3 13(2, .:5(,+4,J `*' .+ _6'(4.+ 2* )&,.\ (+ .+ .4.5,7(4 ;*(4, 6*'
_6'(4.+) (+ 23, E"OA) 1.) . ',;*/:2(*+.'9 .42P

k,+9.22.P f9 43(,6 *8[,42 () +*2 2* ,+2,' (+2* 4*+2'*;,')(./ 5()4:))(*+ mno
8:2 2* /,2 23, 2':23) )&,.\ 6*' (2),/6J K .7 1,// .1.', 23.2 K 4*:/5 +*2 5*
[:)2(4, 2* 23, ):8[,42 1(23*:2 *66,+5(+0 23*), L&'*6,))(*+./ 6'(,+5) *6 23,
_6'(4.+Q 13* .', &',&.',5 2* 7.(+2.(+ 23,(' 6'(,+5)3(& 6*' ,2,'+(29 .) .
).4',5 5:29- &'*;(5,5 *+/9 23.2 23,_6'(4.+ 1(// 4*+2(+:, 2* &/.9 23, &.'2 *6
.+ (0+*'.+2 ).;.0, )* 23.2 23,9 4.+ 7*+*&*/(Z, 23, *6d4, *6 (+2,'&',2(+0
3() 7(+5 .+5 )&,.\(+0 6*' 3(7J ^* ):43 &,*&/,- .+ _6'(4.+ 13* 1'(2,) .
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)2:59 *6 23() \(+5 () ,+4'*.43(+0 *+ 23,(' &',),';,)J T, () . '.88(2 2:'+,5
&*.43,' >g'*1+- E""O- &J UB@IJ

^3() 8'(,6 ',;(,1 )3*1) 3*1 ,.)(/9 )(0+(d4.+2 &'*8/,7) (+ \+*1/,50,
&'*5:42(*+ *44:') 13,+ )*4(./ )4(,+4, ',),.'43 () :+4'(2(4.//9 4*+5:42,5
(+ 4/*), .))*4(.2(*+ 1(23 23, &*1,' *6 23, )2.2,- &.'2(4:/.'/9 (+ 4*+)2':42(+0
)*4(./ (5,+2(2(,) *6 ):8[,42 &*&:/.2(*+)J _+23'*&*/*09 3.) 2.\,+ .
&*)27*5,'+ 2:'+ 2* ',&.(' (2) )2.2:) .) . ;./(5 (+5,&,+5,+2 &.'.5(07 (+ 23,
)*4(./ )4(,+4,)J W*/*5,' >@AAF- &J OHI ,$&/.(+) *+, *6 23, +,1,' .&&'*.43,)
2* d,/5 )2:5(,) (+ .+23'*&*/*09P

_+23'*&*/*09 .'0:,5 (+ 6.;*' *6 23, *8[,42(d4.2(*+ *6 23, ',),.'43,'-
13,',89 23, ',),.'43,'M) ),/6 .+5 23,(' ',/.2(*+)3(& 2* 23, ):8[,42 *6 )2:59
8,4.7, .+ *8[,42 *6 ,$&/*'.2(*+ >g*:'5(,:- @AAOIJ ^3() .&&'*.43 2*
',],$(;(29 ',S:(',5 23, ,23+*0'.&3,' 2* ',],42 *+ 23,(' *1+ 2'.[,42*'9 .+5
(5,+2(d4.2(*+) 1(23 23, .(7 2* 5()4/*), 3*1 23,), &*)(2(*+) (7&.42 *+ 23,
.+./9)() *6 23, ,23+*0'.&3(4 7.2,'(./J ^3, 6*4:) () *+ 23, b)(2:.2,5+,))M
>_8:%Y:03*5- E"""- &J EHEI *6 \+*1/,50,- 23, ',4*0+(2(*+ 23.2 23,
,23+*0'.&3,')M &,')*+./ 3()2*'9 &/.9) . )(0+(d4.+2 '*/, (+ ,+.8/(+0 *'
(+3(8(2(+0 &.'2(4:/.' \(+5) *6 .+./92(4 (+)(032) *' *;,')(032) >T.)2':&-
E""@IJ

^3, /.4\ *6 ',],$(;(29 (+ 7*)2 ?G .+5 4'(7(+*/*09 ',),.'43 '.(),) 23,
()):, *6 13,23,' 7:43 *6 23() ',),.'43 4.+ 8, .44:'.2,/9 5,)4'(8,5 .)
)*4(./ )4(,+4, 13,+ (2) S:,)2(*+)- 6*4:) .+5 d+5(+0) 4.+ 8, )* ,.)(/9
4*+)2'.(+,5 *' ,7&*1,',5 89 23, &*/(2(4./ .+5 (5,*/*0(4./ (+2,',)2) *6
6:+5(+0 (+)2(2:2(*+)P

n4*7&,2(2(;, &',)):', (+ 23, <+(2,5 =2.2,) ',):/2) (+ .4.5,7(4)M
.22,7&2(+0 2* (+4',.), )./.'(,)- )*4(./ )2.2:)- .+5 23,(' 7.'\,2 ;./:, 89
0.(+(+0 *:2)(5, 6:+5(+0 6'*7 .4.5,7(4.//9 0*;,'+,5 6:+5(+0 .0,+4(,)
.) 1,// .) 6'*7 &*/(49%7.\(+0 (+)2(2:2(*+)J R3,+ ',),.'43 () 6:+5,5 89
&*/(2(4./ .0,+4(,)- 13(43 2* . /.'0, 5,0',, () 23, 4.), (+ 4'(7(+*/*09 .+5
?G )2:5(,)- 23,+ (2 () '.23,' /(\,/9 23.2 .4.5,7(4.//9 &'*5:4,5 \+*1/,50,
1(// 6*//*1 &*/(2(4./ \+*1/,50,J ^3() :+5,'/9(+0 ',)*:'4,%5,&,+5,+49
23,*'9 3.) 8,,+ ,$,7&/(d,5 >=.;,/)8,'0- E""H- &J "OHC ),, ./)* l,+Z(+-
@AA"IJ
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=(7(/.'/9- =43:2ZM) >E"UBI 4'(2(S:, *6 R,8,'M) (5,./ 29&, 6*' :+5,')2.+5(+0
.+*23,'M) 8,3.;(*' () ./)* ',/,;.+2 (+ )2.2()2(4./ .+5 S:./(2.2(;, )2:5(,)- .)13,+
1, 4*+)2':42 4.2,0*'(,) 2* 4*5, &,*&/, 6*' .+./9)()- 13,23,' 1, .4\+*1/,50,
(2 *' +*2- 1, .', 4*+)2':42(+0 .+ (5,./ 29&,J K+ 23() 4*+)2':42,5 4.2,0*'9P

n23, &,')*+./ (5,./ 29&, () ./1.9) 5,2,'7(+,5 89 23, (+2,'&',2,'M) &*(+2
*6 ;(,1J K2 () . 6:+42(*+ *6 23, ;,'9 S:,)2(*+ (2 ),,\) 2* .+)1,' mJJJo ^3,
(//:)(*+ 4*+)()2) (+ ',0.'5(+0 23, (5,./ 29&, .) . ',./ &,')*+- 13,',.)
.42:.//9 (2 () *+/9 . )3.5*1 &,')*+J K2 L/(;,)Q (+ . +,;,'%+,;,' 2,7&*'./
5(7,+)(*+ 23.2 +* *+, 4*:/5 ,;,' ,$&,'(,+4, >=43:2Z- E"UB- &&J E"A%E"EIJ

?G ',),.'43 .// 2** *62,+ 4',.2,) 5()2*'2(*+) *6 23, 3:7.+ (5,+2(2(,)
*6 (+5(;(5:./) .+5 &*&:/.2(*+) ):8[,42,5 2* 4*,'4(;, 7.+.0,7,+2 89 ?G
(+)2(2:2(*+)J _+9 3:7.+ 8,(+0M) /(6, 4.''(,) . ;.)2 +:78,' *6 7,.+(+0)
.+5 '*/,) 8,9*+5 (+)2(2:2(*+.//9 5,'(;,5 4.2,0*'(,) *6 .//,0,5 &,')*+./
.22'(8:2,) 5,&,+5,+2 :&*+ 23,(' 4/.))(d4.2(*+ 89 *66,+), *' ),+2,+4,J
^3() [:$2.&*)(2(*+ *6 *8[,42(d,5 4/.))(d4.2(*+) *6 (7&*),5 (5,+2(2(,)
1(23 23, /(;,5 ',./(29 *6 3:7.+ /(6, 4.+ .1.\,+ l*'*239 =7(23M) 4*+4,&2
*6 8(6:'4.2(*+ *6 4*+)4(*:)+,))J K+5(;(5:./) .+5 )*4(./ 0'*:&)- 13*),
7.2,'(./ ,78*5(,5 ',./(29 3.) 8,,+ )9)2,7.2(4.//9 *8[,42(d,5 89 )9)2,7)
*' )2':42:',) *6 &*1,'- 4.+ .1.\,+ 2* ),, 23, 5(;,'), 6*'7) *6 *&&',))(*+
:+5,' 13(43 23,9 /(;, >=7(23 E"FB- &&J FF- EAB- E!HIJ ^3'*:03 ',],$(;,
,23+*0'.&3(4 .+5 .:2*,23+*0'.&3(4 7,23*5)- 23,9 4.+ )&,.\ 1(23 23,(' *1+
3:7.+ ;*(4,) 2* )3.22,' 23,), *8[,42(d4.2(*+) .+5 ',0.(+ 23,(' 8(*0'.&3(,)J
^3, &',5*7(+.+2 ',),.'43 *+ &'()*+,') 2*5.9 () )(7(/.' 2* ,.'/(,' ,'.)

*6 ',),.'43 *+ '.4,- 0,+5,' .+5 ),$:./ *'(,+2.2(*+ 13,+ 23, d,/5 1.)
5*7(+.2,5 89 3,2,'*),$:./- 7./,- 7(55/, 4/.))- 13(2, .4.5,7(4)J g,(+0
*23,' 23.+ 3,2,'*),$:./ (+ *+,M) ),$:./ *'(,+2.2(*+ (+ 23, ',4,+2 &.)2 4*:/5
),';, 6*' 8,(+0 5(.0+*),5 .) 7,+2.//9 (// *' . 6,/*+J X.2'(.'439 5,&'(;,5
1*7,+ *6 6:// 4(2(Z,+)3(&P ;*2(+0 '(032)- ,5:4.2(*+./ *&&*'2:+(2(,)- 4.',,')-
.) 1,// .) *1+,')3(& .+5 4*+2'*/ *6 23,(' *1+ 8*5(,)J K+ '.4(./ .+5 ,23+(4
)2:5(,) \+*1/,50, &'*5:42(*+1.) 23, ,$4/:)(;, ',),';, *6 13(2, .4.5,7(4)-
*62,+ ),';(+0 2* '.2(*+./(Z, 7(+*'(29M) )*4(./ .+5 ,4*+*7(4 ):8[:0.2(*+J
_) 1*7,+- 7(+*'(2(,)- .+5 +*+%3,2,'*),$:./) 0.(+,5 &:8/(4 .+5 .4.5,7(4
;*(4,) 23,9 8,4.7, .8/, 2* 43.//,+0, 23, )2,',*29&,) .+5 8,/(,6) :+5,'/9(+0
23,(' /,0./ ):8[:0.2(*+ 2* 3*7*&3*8(4- &.2'(.'43./- .+5 '.4()2 8,/(,6) 23.2
&,';.5,5 *:' /.1)- &*/(4(,)- .+5 )*4(./ &'.42(4,)J
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T:/)7.+M) >E"FUI (+)(0326:/ 4'(2(S:, *+ 23, *+2*/*09 .+5 ,&()2,7*/*0(,)
(+)2(2:2(*+./(Z,5 (+ 4'(7(+./ [:)2(4, )9)2,7M) 4*+4,&2 *6 4'(7, .'0:,) 23,),
.', 4*+)2':42,5 2* ),';, 23, *'0.+(Z.2(*+./ (+2,',)2) *6 ?G )9)2,7) .+5 .',
5,;*(5 *6 (+&:2 89 23, 3:7.+ 8,(+0) 23.2 .42:.//9 ,$&,'(,+4,5 23, ,;,+2)J
f*', (7&*'2.+2/9- (6 )*4(./ )4(,+2()2) 5* +*2 &'*8/,7.2(), 23, 4*+4,&2
*6 4'(7,- 23,9 .', )2:4\ 1(23(+ . L4.2.)4*&(4 ;(,1 *6 )*4(./ ',./(29- 8.),5
:&*+ 23, 5,d+(2(*+./ .42(;(2(,) *6 23, )9)2,7 13(43 () 23, ):8[,42 *6 )2:59Q
>T:/)7.+- E"FU- &J BHIJ D,),.'43,') 8,4*7, (7&'()*+,5 23,7),/;,) 1(23(+
. 2.:2*/*0(4./ 4('4/, &',;,+2(+0 23,7 6'*7 5,;,/*&(+0 .+ ,$2,'(*' ;(,1 *6 23,
',./(29 *6 23,(' ):8[,42 e 4'(7,J L?'(7, 3.) +* *+2*/*0(4./ ',./(29J ?'(7, ()
+*2 23, "34,.2 8:2 23, 5$"6#.2 *6 4'(7(+./ &*/(49Q >(8(5- *'(0(+./ ,7&3.)()IJ
<+5,')2.+5(+0 23() ('',4*+4(/.8/, &'*8/,7.2(4 (+ 5,;,/*&(+0 ;./(5 \+*1/,50,
(+ ?G ',),.'43 ',S:(',) ',),.'43,') 2* 2.\, .+ .+.)4*&(4 )2.+5&*(+2 *+ ',./(29J
?,'2.(+/9_7,'(4.+ 3()2*'9 4.''(,) 1(23(+ (2 4,+2:'(,) *6 '.4(./ *&&',))(*+

13,',(+ (2 1.) . 4'(7(+./ .42 6*' .+ _6'(4.+ _7,'(4.+ 2* 4/.(7 . 3:7.+
(5,+2(29 5:'(+0 )/.;,'9 *' G(7 ?'*1- *' 23, /,0./ .+5 4:/2:'./ '(032) *6 13(2,)
2* :), 8':2./ ;(*/,+4, .0.(+)2 .+9 _6'(4.+ _7,'(4.+ 23.2 5.',5 2* 43.//,+0,
23.2 )2.2:) S:*J ^3() () 8:2 *+, ,$.7&/,J K2 1*:/5 2.\, . ;,'9 /.'0, 8**\ 2*
',;(,1 .// 23, 3:7.+ .42) 5,d+,5 .) 4'(7, 1(23*:2 ):8)2.+2(;, ,;(5,+4,
23.2 23,), .42) 4.:),5 3.'7 2* (++*4,+2 *23,') *' .42) 23.2 4.:),5 3.'7 2*
(++*4,+2 *23,') 23.2 1,', +*2 4'(7(+./ .42)J ^3, 1,(032 *6 3:7.+ 3()2*'9
.+5 *:' &',),+2 0(;,) 0',.2 4',5(8(/(29 2* T:/)7.+M) &*)(2(*+J
>h+, 1.9 *:2 *6 23() &*/(2(4./- (5,*/*0(4./- .+5 .4.5,7(4 S:.07(', (+

23, )2:59 *6 ?G () 6*' 23, .4.5,7(4 d,/5 2* ',4*0+(Z, (2 7:)2 (+4*'&*'.2,
23, ;*(4,) .+5 ,$&,'(,+4,) *6 (2) ):8[,42) .) .+ ,)),+2(./ 4*:+2,'%1,(032 2*
23, (+)2(2:2(*+./ 2.:2*/*0(,) (+3,',+2 (+ 23, )2:59 *6 4'(7,J D,),.'43 23.2
5*,) +*2 0'*:+5 (2),/6 (+ 23, .42:./ 23(+\(+0- :+5,')2.+5(+0) .+5 7.2,'(./
4*+5(2(*+) *6 /(6, *6 23, ):8[,42) () (+ G*3+ K'1(+M) 1*'5)- L+*2 *+/9 .
5()2*'2(*+ *6 23, &3,+*7,+*+ 8:2 ./)* () ;,'9 /(\,/9 . 4*'':&2(*+Q >K'1(+-
E"FB- &J H@C ./)* ),, G*+,)- E""!- &J EAFC D(43.'5)- @AA"8IJ
_ )(0+(d4.+2 &'*8/,7 1(23 ?G ',),.'43 () 23.2 . &'(7.'9 4*7&*+,+2 *6

23, )9)2,7 e &'()*+) e .', 2*2./ (+)2(2:2(*+)J K2 .// 2** ,.)9 6*' ',),.'43,')
13* 3.;, +,;,' ,$&,'(,+4,5 3.;(+0 23, 7,.+(+0 *6 23,(' /(;,) 4.2,0*'(4.//9
*8[,42(d,5 89 3*)2(/, *23,') 13(/, /(;(+0 (+ . 2*2./ (+)2(2:2(*+ 23.2 *&,'.2,)
23'*:03 4*+)2.+2 23',.2) *6 ;(*/,+2 ',&',))(*+ 2* 7()(+2,'&',2 23, /(;,) *6
&'()*+,') >G*+,) ,2 &'J- @AA"IJ R.//.4, >@AA@- &J !OI 5()4:)),) (7&*'2.+4,
*6 5,;,/*&(+0 ,66,42(;, /.+0:.0, 2* 6'.7, 23, 5()4*:'),P
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g,4.:), 23,(' >',),.'43,')I ,$&,'(,+4,) 1(23 5()4*:'), 3.;, +*2
4*+)()2,+2/9 &/.4,5 23,7 (+ &*)(2(*+) (+ 13(43 23,9 +,,5,5 2* )&,.\
8.4\ 2* 4:/2:'./ ;./:,) 23.2 5,d+,5 23,7 (+ &'*8/,7.2(4 1.9)- 23,9 3.;,
5(6d4:/29 :+5,')2.+5(+0 139 *23,') 7:)2 5* )*J ^3:)- 6*' 7.+9 &,*&/,-
23, (5,*/*0(,) *6 4:/2:', .+5 5()4*:'), .&&,.' +,:2'./ .+5 23,(' ),+),
*6 .0,+49 .) ',/.2(;,/9 :+,+4:78,',5 mno . &,')*+ *' 0'*:& 7:)2 d+5
/.+0:.0, .+5 .42(*+) 23.2 ,$&*), 23, (5,*/*0(,) *6 5*7(+.+2 4:/2:', .+5
,+0.0, 23*), 13* ,)&*:), 23,), (5,*/*0(,) (+ ):8)2.+2(;, 5()4*:'),J

K+ 23, 0.9 '(032) 7*;,7,+2 5,;,/*&7,+2- 23, :), *6 2,'7 b3*7*&3*8(.M
,$&*),5 23, :+1.''.+2,5 6,.' 1(23(+ 23, 5*7(+.+2 (5,*/*09- 13(/, *&,+(+0
23, 6'.7, )* ;*(4,) *6 0.9) 4*:/5 8, 3,.'5J X.'2 *6 23, 43.//,+0, 6*'
&'()*+,') .+5 ,$%&'()*+,') () 2* ,$&*), 23, )2(07.2(Z(+0 /.8,/) &/.4,5 *+
23,7 .', +*2 ',&',),+2.2(;, *6 .+9 .42:./ 3:7.+ 8,(+0J ^3,9 ',&',),+2 23,
(7.0(+.2(;, &'*[,42,5 6,.') .+5 (0+*'.+4, *6 23*), :)(+0 23,7J R, +,,5 2*
,$&*), 23,), )2,',*29&,) 6*' 13.2 23,9 .',- )3.22,' 23,7 .+5 (+2* 23, 8',.43
8'(+0 6*'1.'5 23, ',./(29 23.2 &'()*+,') .', 7*)2/9 [:)2 &,*&/,P 7*23,')-
6.23,')- )*+) .+5 5.:032,')- 6'(,+5) .+5 +,(038*')- 13* /*;, .+5 4.',- .+5
3.;, 3*&,) .+5 5',.7) /(\, ,;,'9*+, ,/),J V* 3:7.+ 8,(+0 () [:)2 . 23(+0J
_// 3:7.+ 8,(+0) .', 7:43 7*', 23.+ 23.2J
^3, V,1 =43**/ *6 ?*+;(42 ?'(7(+*/*09M) ',),.'43 *+ &'()*+) .+5

&'()*+,') &'*;(5,) . 8'(50, 8,21,,+ &'()*+,')M ,$&,'(,+4,) .+5 7:43
*6 23, ,$()2(+0 .4.5,7(4 ',),.'43J h:' ',),.'43 4*78(+,) ):8)2.+2(;,
,$&,'(,+4, 1(23(+ 23, ?G )9)2,7 1(23 *:' 2'.5(2(*+./ .4.5,7(4 2'.(+(+0J
^3() .//*1) :) 2* ;(,1 *:' ):8[,42) .+5 ()):,) 23'*:03 7*', ',],$(;,
/,+),) 5:, 2* *:' 6.7(/(.'(29 1(23 8*23 1*'/5) >D(43.'5) .+5 D*))-
@AAEIJ ^3, ?? 23,*',2(4./ &,')&,42(;, ,+4*:'.0,) 5,;,/*&7,+2 *6 .
+,1 )9+23,)() *6 4'(2(4./ 23,*'9 1(23 &*)27*5,'+ 23,*'(,) .+5 7,23*5)
2* ',)2*', . 7,.):', *6 8./.+4, .+5 )*4(./ [:)2(4, 1(23(+ 23, \+*1/,50,
&'*5:42(*+) *6 ?G .+5 4'(7(+*/*09J _) ,$%4*+;(42 .4.5,7(4 ',),.'43,')
1, 3.;, /(;,5 23, ,$&,'(,+4, *6 &'()*+,')- 3.5 23, 7,.+(+0 *6 *:' /(;,)
)2'(&&,5 .1.9 .+5 ',&/.4,5 89 ',(d,5 4.2,0*'(4./ 4*+)2':42(*+) .) 1,
5,)4,+5,5 (+2* 23, 5,&23) *6 &'()*+)- .+5 (+ ;.'9(+0 5,0',,) ):';(;,5 2*
2,// 23, 2./,J i,2- ,;,+ 3.;(+0 4*7&/,2,5 *:' ),+2,+4,)- .+5 23,+ 0.(+,5
5*42*'.2,)- 1, ',7.(+ 2.(+2,5 89 23, )2(07. *6 6,.') &'*[,42,5 :&*+ :)-
.+5 (+ 7.+9 )2.2,) 5()4'(7(+.2*'9 /.1) .+5 &*/(4(,) 4*+)2'.(+ 13* .+5
13.2 1, 4.+ 8, 1(23 23,(' ),/6 ),';(+0 6**/()3 /(22/, 7(+5) .+5 3,.'2)J
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D,],$(;, .:2*,23+*0'.&3(4 >.+5 ,23+*0'.&3(4I ',),.'43 5*+, 89
.4.5,7(4) 23.2 ,78,5) 23, ):8[,42M) ;*(4, 1(23(+ 23,(' 4*+5(2(*+) *6 /(6,-
89 (2) ;,'9 +.2:', 5*,) 4'(2(4./ 23,*'9 >#//() .+5 g*43+,'- @AAAC ),, ./)*
D,,5%l.+.3.9- @AAAIJ j',.59 >E""OI 5()4:)),) 23, (7&*'2.+4, *6 &'()*+,'
+.''.2(;,)P

^3, &.(+ *6 (7&'()*+7,+2 () 7.5, ;()(8/, 6'*7 23, ;(,1&*(+2 *6 23,
&'()*+,' 23,',89 ,+.8/(+0 (2 2* 8, .4\+*1/,50,5 6*' 13.2 (2 () >&J !@@IJ

^3, 4':4(8/, *6 (+4.'4,'.2(*+ 1(23 (2) 2,$2:',) *6 ;(*/,+4,- &.(+ .+5 ):66,'(+0
),,7) :+(;,').//9 2* 5,7.+5 b6.42:.//9 (+)()2,+2M +.''.2(;,) >&J H"AIJ

_:2*8(*0'.&39 ),';,) 2* ',)2*', ,/,7,+2./ &*/(2(4./ 0'*:+5 2* 23, &'()*+,'-
.+5 () 23, 7*)2 )*&3()2(4.2,5 .'2(4:/.2(*+ *6 23, *&&*)(2(*+./ b&*1,' *6
1'(2(+0M >&J H"OIJ

_) . &.'.5(07 ?G () /*+0 *;,'5:, 2* *&,+ (2) ,9,) 2* 23, (+4',5(8/, 4*)2)
*6 *:' 4:'',+2 &*/(4(,)- 7*)2 *6 13(43 .', 6*:+5,5 *+ (0+*'.+4, .+5 6,.'J
f,.+13(/,- 23, ,$2'.*'5(+.'9 4*)2 *6 23, ,$&.+)(*+ *6 23, 4'(7(+./ [:)2(4,
)9)2,7 () 4*7&'*7()(+0 23, )2.2,M) .8(/(29 2* &'*;(5, ,)),+2(./ +,,5) .+5
),';(4,) 2* 4*77:+(2(,) >Y,+Z. .+5 G*+,)- @AEAIJ D,4,+2/9- 23, V,1 i*'\
(̂7,) 5()4:)),5 23, <+(2,5 =2.2,) l,&.'27,+2 *6 _0'(4:/2:',M) ',&*'2) 23.2
23, +:78,' *6 43(/5',+ 6.4(+0 6**5 (+),4:'(29 (+ @AA" '*), 2* +,.'/9 *+, (+
6*:'J <+5,'+:'(2(*+ (+ 9*:+0 43(/5',+ () /(+\,5 2* 5,/.9,5 0'*123 .+5 7*2*'
5,;,/*&7,+2- 8,3.;(*'./ &'*8/,7) .+5 /,.'+(+0 5,d4(2)J ^3, ',4,+2 ?3(/5',+
l,6,+), `:+5 D,&*'2 (+6*'7) :) 23.2 &',),+2/9 23, <J=J )&,+5) ./7*)2 21*
.+5 . 3./6 2(7,) .) 7:43 &,' &'()*+,' .) &,' &:8/(4 )43**/ &:&(/ >g/*1- @AEEIJ
_2 &',),+2- 0*;,'+7,+2) .4'*)) 23, <+(2,5 =2.2,) .', /.9(+0 *66 23*:).+5) *6
2,.43,') .+5 ,)),+2(./ 4(;(/ ),';.+2)- 4:22(+0 ),';(4,) 2* *:' 7*)2 +,,59- .) *:'
(+6'.)2':42:', 4':78/,)- 13(/, ?G 0',.5(/9 4*+):7,) 7*', .+5 7*', &:8/(4
',)*:'4,) 89 (+4.'4,'.2(+0 *;,' *+, 7(//(*+ +*+%;(*/,+2 *66,+5,') 1(23(+ *:'
&'()*+) 23.2 &*), /(22/, 2* +* 23',.2 2* .+9*+, >K'1(+ ,2 &'J- E"""IJ
?G.+54'(7(+*/*093.;,&/.9,5.)(0+(d4.+2 '*/, (+4',.2(+0 23,)2(07.2(Z,5

(5,+2(29 4*+)2':42(*+)- '.2(*+./(Z.2(*+)- [:)2(d4.2(*+) .+5 7.+.0,7,+2 2**/)
:2(/(Z,5 (+ *:' 4:'',+2 7.)) (+4.'4,'.2(*+ *6 *:' 6,//*1 4(2(Z,+)J =2:5(,)
,$.7(+(+0 23, (7&.42 *6 7.)) (+4.'4,'.2(*+ &*/(4(,) *+ 4'(7, '.2,)- )3*1
7*5,)2 (7&.42) .2 8,)2J _ ',4,+2 )2:59 6*:+5 *+/9 . B &,'4,+2 ',5:42(*+ (+
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4'(7, '.2,) 5:, 2* 7.)) (+4.'4,'.2(*+ *6 *66,+5,') >R,)2,'+- @AA!IJ K+ 23,
+,.' 2'(&/(+0 *6 23, &'()*+ &*&:/.2(*+ [:)2 6'*7 E"FA 2* E""U- 4'(7, (2),/6
,$&/.(+,5 *+/9 E@ &,'4,+2 *6 23, &'()*+ '(),- 13(/, 43.+0,) (+ ),+2,+4(+0
&*/(49 .44*:+2,5 6*' FF &,'4,+2 *6 23, (+4',.), >g/:7)2,(+ .+5 g,4\- E"""IJ
`:'23,'- 1, +,,5 2* 8, 4*+)2.+2/9 .1.', 23.2 23, ?G )9)2,7 .+5 23, &'()*+

(+5:)2'(./ 4*7&/,$ (2 3.) )&.1+,5- 0'*1) 23'*:03 6.(/:', .+5 8.5 &*/(4(,)
>l.;()- @AAOIJ Y*+0,' &'()*+ 2,'7)- 7*', &.'*/, ;(*/.2(*+) 6*' 7(+*' ':/,
;(*/.2(*+)- 23, )9)2,7.2(4 (+4.'4,'.2(*+ *6 +*+;(*/,+2 *66,+5,')- ,$4,))(;, :),
*6 4*,'4(;, )*4(./ ',&',))(*+ :&*+ *:' 7*)2 ;:/+,'.8/, &*&:/.2(*+)- &'()*+
*;,'4'*15(+0- .+5 7:43 7*', 2'.+)/.2,) 2* 7*', ,7&/*9,,)- 7*', &'()*+)-
.+5 (+4',.),5 4*'',42(*+./ 8:50,2) .) (2 6,,5) *+ *23,' &,*&/,M) 43(/5',+J

#)* *,*1*"#+$5"*(*22!#5+"& 2'66!(!*"#
(%"&!#!%"2 6%$ *2#+.,!2)!"- (+'2+,!#5

D,;(,1(+0 23, ,/,7,+2.'9 +,4,)).'9 .+5 ):6d4(,+2 4*+5(2(*+) 6*'
,)2.8/()3(+0 4.:)./(29 () ',S:(',5 8,4.:), 23,), 8.)(4 &',4*+5(2(*+) .',
*62,+ ),2 .)(5, (+ ?G .+5 4'(7(+*/*09M) ',/(.+4, *+ 4.2,0*'(4./ ;.'(.8/,) 2*
(5,+2(69 &*&:/.2(*+) 6*' ,+3.+4,5 &:+()37,+2)- ):';,(//.+4,- .+5 4*,'4(;,
8:',.:4'.2(4 7.+.0,7,+2J K+ 23, &39)(4./ )4(,+4,)- *+, 4.+ 2.\, *$90,+
0.) .+5 395'*0,+ 0.)- 8'(+0 23,7 2*0,23,' :+5,' 4*+2'*//,5 4*+5(2(*+) .+5
&'*5:4, 1.2,' >T@hIJ `'*7 23() 29&, *6 )4(,+2(d4 ',),.'43 (+ 23, &39)(4./
)4(,+4,)- *+, 4*:/5 23,+ )2.2, 23, +,4,)).'9 .+5 ):6d4(,+2 4*+5(2(*+) 23.2
1(// ./1.9) &'*5:4, 1.2,' 6'*7 23,), 21* 0.),)J h:' )*4(./ ',./(2(,) .',
7:43 7*', 4*7&/,$J
K+ )2.2()2(4./ .+./9)()- )3*1(+0 23, (+5,&,+5,+2 ;.'(.8/, &',4,5,5 23,

5,&,+5.+2 ;.'(.8/, .+5 23, (+5,&,+5,+2 ;.'(.8/, () )(0+(d4.+2/9 ',/.2,5
2* 43.+0,) (+ 23, 5,&,+5.+2 ;.'(.8/, (+ . 5.2. ),2- ,)2.8/()3,) . ;.'(.8/,M)
)(0+(d4.+4, (+ 23, 7*5,/ 4*+)2':42,5J T*1,;,'- 23.2 ./*+, 5*,) +*2
,)2.8/()3 4.:)./(29J R, 7:)2 ./)* ,)2.8/()3 23.2 23() 4.++*2 8, 5:, 2* *23,'
:+7,.):',5 *' :+,$.7(+,5 ;.'(.8/,) .42(+0 *+ 23,7 8*23 8,6*', 1, 4.+
4/.(7 23.2 . 7,.):', *6 4.:)./(29 3.) 8,,+ ,)2.8/()3,5 >g.88(,- E""@- &&J
UB%FHC f.$d,/5 .+5 g.88(,- @AAF- &&J F!%"FIJ ^3() ;(2./ &*(+2 () .// 2**
*62,+ *7(22,5 (+ 2** 7.+9 )2.2()2(4./ 2,$28**\) .+5 ',),.'43 &:8/(4.2(*+)J
K+ *23,' 1*'5)- 4.:)./(29 () ,)2.8/()3,5 13,+ 1, 4.+ &'*;, 23.2 13,+

;.'(.8/, b_M() &',),+2 23,+ 4'(7, bgM1(// *44:'J ^3() () '.',/9 . 4.:)./ )2.2,7,+2
?G 4.+ .5;.+4,J i,2 4.:)./(29 4/.(7) .', (7&/(,5 13,+ 4/.(7) *6 )2.2()2(4./
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)(0+(d4.+4, 8,21,,+ (+5,&,+5,+2 .+5 5,&,+5.+2 ;.'(.8/,) .', )2',)),5 ./*+0
1(23 23, (7&/(4.2(*+) *6 23, d+5(+0)- 1(23*:2 4/,.' 1.'+(+0) *6 23, /(7(2.2(*+)
*6 23, d+5(+0)J K+ 23, )*4(./ )4(,+4,)- &'*;(+0 4.:)./(29 () . S:(2, 5(6d4:/2 2.)\J
K+ .55(2(*+- ?G .+5 4'(7(+*/*09 (+ &.'2(4:/.' +,,5 2* .;*(5 ',/(.+4,

:&*+ 4/*),5- ),/6%),';(+0- (5,*/*0(4.//9 5'(;,+ \+*1/,50, &'*5:42(*+J ^3,
4*7&/,$ ',./(2(,) *6 23, )*4(./ 1*'/5) (+ 13(43 &,*&/,M) /(;,) .', .42:.//9
/(;,5 +,,5) 2* (+6*'7 *:' ',),.'43J K6 *23,' ',),.'43 4',.2,) 4*:+2,'6.42:./)
2* . ',),.'43 d+5(+0- *' &/.:)(8/, ./2,'+.2(;, ,$&/.+.2(*+) ,$()2 6'*7 *23,'
&.'.5(07)- 1, 4.++*2 4/.(7 . &.'2(4:/.' (+2,'&',2.2(*+ 3.) ,)2.8/()3,5 .
;./(5 4.:)./(29 4/.(7J
K2 5*,) +*2 2.\, ,;,+ . 7.[*'(29 *6 ):8[,42M) 4*5,5 (+2* 4.2,0*'9 bpM 2* .42

(+ . &.'2(4:/.' 1.9 6*' . ;.'(.8/, 2* 8, )(0+(d4.+2 (+ ',/.2(*+ 2* . 5,&,+5.+2
;.'(.8/, > .̂8.43+(4\ .+5 `(5,//- E""UIJ i,2 )(0+(d4.+2 d+5(+0) (+ ?G *62,+
)2(07.2(Z, .+5 (7&/(4.2, ,;,'9*+, 4*5,5 (+2* 4.2,0*'9 bpM- 13,+ (2 7.9 +*2
,;,+ .&&/9 2* 23, 7.[*'(29 *6 (+5(;(5:./) 4*5,5 .) bpMJ ^3() () &.'2(4:/.'/9
&'*8/,7.2(4 (+ 5,;,/*&7,+2 *6 )2.2()2(4./ )4./,) :),5 2* 0:(5, ),4:'(29 /,;,/
5,4()(*+) *+ &'()*+,')- &.'*/, .+5 &'*8.2(*+ 5,4()(*+)- .+5 ,;,+ ),+2,+4(+0
0:(5,/(+,)J #;,+ (6 23, ',),.'43,') :+5,')2**5 23, 5(66,',+4, 8,21,,+
4*'',/.2(*+)- 4.:).2(*+ .+5 .22'(8:2,)- 13,+ 23,), )2.2()2(4./ 2**/) .', &(4\,5
:& .+5 :),5 (+ ?G (+)2(2:2(*+) 2* 5,2,'7(+, *:24*7,) (+ 23, 4'(7(+./ [:)2(4,
)9)2,7 23,9 .', .&&/(,5 .) (6 23,9 4.''9 1(23(+ 23,7 (+5,&,+5,+2 4.:)./
&'**6 13,+ (+ )2.2()2(4./ ',./(29 Lm(o2 () ,&()2,7*/*0(4./ +*+),+), 2* 2./\
.8*:2 *+, 2'.(2 *6 .+ (+5(;(5:./ 4.:)(+0 *' 5,2,'7(+(+0 .+*23,' 2'.(2 *6 23,
(+5(;(5:./Q >k,7&23*'+,- E"BF- &J E!IJ
_2 8,)2- &'*8.8(/()2(4 7*5,/) .&&'*$(7.2,/9 7,.):', 8:2 5* +*2 5,d+,

4.:).2(*+ >?.2- @AAUIJ K+ .55(2(*+- 1(23 &'*8.8(/()2(4 7*5,/(+0 *' 23,*',2(4./
4*+)2':42)- *+/9 )2.2()2(4./ ',0:/.'(2(,) .', *8),';,5- 13(/, 4.:).2(*+ *+ 23,
*+2(4 /,;,/ 7.9 1,// +*2 8, &'*8.8(/()2(4 .2 .// >=./7*+- E"FAIJ ?G .0,+4(,)
23'*:03 0'.+2 6:+5(+0 ',S:(',7,+2) 4.+- .+5 *62,+ 5*- 4',.2, 5,2,'7(+()2(4
',),.'43 23'*:03 )&,4(69(+0 23, 5.2. 2* 8, :),5 *' 89 &'*;(5(+0 23, 5.2.
.+5 ',S:('(+0 23.2 &.'2(4:/.' S:,)2(*+) .', ,$.7(+,5J ?'(7(+./ [:)2(4,
.0,+4(,) 6:+5(+0 *6 ?G .4.5,7(4 ',),.'43 3.) (+]:,+4,5 23, )4*&,-
.7*:+2 *6 ',),.'43- .) 1,// .) 13.2 ',),.'43 2,+5) 2* 8, &:8/()3,5 (+ ?G
.+5 4'(7(+*/*09 >=.;,/)8,'0 ,2 &'J- @AAHIJ K+ .55(2(*+- 23,', .', ),'(*:)
&'*8/,7) 1(23 4/.(7) *6 *8[,42(;(29 (+ 5.2. .+./9)() *' ,$&,'(7,+2./ 7*5,/)J
Y9+43 .+5R**/0.' >E""AI 2'.4, 23, ',4*0+(2(*+ 23.2 )4(,+2(d4 *8[,42(;(29 ()

(+ &.'2 . /(2,'.'9 )29/, *61'(2(+0 23.2 .;*(5) .4\+*1/,50,7,+2 *6 23, (+2,'&',2(;,
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LKQ 1(23(+ 23, .42J X3(/*)*&3,') .+5 3()2*'(.+) ^3*7.) k:3+- Y:51(0 `/,4\-
f(43.,/ X*/.+9(- K7',Y.\.2*) .+5X.:/ `,9,'.8,+5 .// ):00,)2,5 23.2 )4(,+2(d4
\+*1/,50, () )*4(.//9&'*5:4,5J^3:)- 23, 4/.(7,5&:'(29*6 )4(,+2(d4*8[,42(;(29
6,// .+5 )4(,+2(d4 *' &*)(2(;()2 7,23*5*/*0(,) 3*/5 +* )&,4(./ ',/.2(*+)3(& 2*
2':23 *' :+5,')2.+5(+0) *6 ',./(29J =4(,+2(d4 &'*5:42(*+ () +*1 *&,+ 2* 23, ).7,
29&,) *6 4'(2(S:,) :),5 6*' *23,' 6*'7) *6 3:7.+ &'*5:42(*+ *6 (+6*'7.2(*+ *'
&'*5:42)P 13.2 () ),,+ () ',/.2(;, 2* *+,M) &*(+2 *6 ;(,1 .+5q*' 7,23*5) :),5
>Y9+43 .+5R**/0.'- E""AC j:)d,/5- E"BUC j*667.+- E"BHIJ
f*)2 )*4(./ )4(,+4, &.'.5(07) 3.;, .44,&2,5 23.2 \+*1/,50, &'*5:42(*+

() 8*:+5 1(23(+ 3()2*'(4./- 4:/2:'./- .+5 )*4(*,4*+*7(4 4*+2,$2) 23.2
(+]:,+4, 3*1 ',),.'43,') ),, .+5 (+2,'&',2 23, 1*'/5J LX*)27*5,'+ )*4(./
23,*'9 3.) 3,/&,5 .22:+,5 :) 2* 23, 6.42 23.2 +* )(+0/, &,')&,42(;, 4.+
&*))(8/9 0'.)& 23, 4*7&/,$(29 .+5 5(;,')(29 *6 23, )*4(./ 1*'/5Q >D(2Z,'-
E""B- &J @A!IJ ?G .+5 7:43 4:'',+2 4'(7(+*/*09 6.(/ 2* ',4*0+(Z, 23.2 )*4(./
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