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*+,-./01234254 +,-!./-012341$5-/6171$8$9:-1;40<$=.14$.1$",-=",:.!8!$-/>8!.:? '

 -+6782!4#4 @/48,-.1A0B41$=.-1.,50C$"-,>!7,4.=3:/;$:16"140;$8$9:-1;40D%)*)$
.1$;;$41=207:! E

!9:-6;2<42=42 F0C2340=.3$41A0/4120=.!G4!H$"1-.0B$8$9:-1;40<$0=./-0CI$=3/5/7,44C$
.1$",-=",:.!81 12

>?@?7A:A1-2<42%42 J=4/840$ =:217/80$ "-/6/A0B4/;$ "/20.!:!$ 60=.1$ F/4,A3:$ 41$
60K41-/740B$1-,40 *L

B?,CD12%42%4E2
F0.1-2*42=42

M/=0B=3:/D?:-1;4=3:0$ N51>/80$ 80B4!O$ C:$ 70P8!B$ 04=.-?6,4.1-0B$
-/=0B=3:/;$7!"2/61.0; 21

G-,?C192&42&42 Q-/R2,6!$ S/-6?8144C$ "/20.!G4/;$ =807/6/=.0$ =.?7,4.=3:/;$
6/2/70$8$"-/A,=0$"/20.!G4/;$=/A0120>1A0; %L

G0,1-C9;-2"42&42 T?.40=.3$.1$/=/R2!8/=.0$/-51408$8!:/418G/;$8217! 29

HI192(42!42 U=./-!G4!B$ :/4.,:=.$ "-/A,=?$ =.14/82,44C$ 7!"2/61.!G4/;$
=2?KR!$V8-/",B=3:/5/$T/W>? 'X

J?,?K9;:A1-LB.M7A2&42 +,/-,.!G40$ .1$ "-!:21740$ 1=",:.!$ 7/=207K,44C$ =/A01234/D
"/20.!G4/;$.-14=S/-61A0;$8$9:-1;40 Y%

#I?N0,-12!42!42 +-14=S/-61A0C$ "/20.!G4/;$ /"/>!A0;I$ ;;$ 8"2!8$ 41$ "/20.!G4!B$
"-/A,=$8$?:-1;40 YX

#I-;/?C192#42=42 Z4.!:-!>/8,$?"-182044C$C:$"/20.!:/D?"-18204=3:!B$A!:2 51

!-ODPDC-2"42=42 T,60/.!:1$-,:2164/5/$.,:=.? XL

Q979I;MC2%42&42 U4.,-4,.D2/R0$8$=?G1=40B$"/20.!A0 L%

%9R;9,C-2&42(42 [,>",:/8!B$8!60-$>/840\43/;$"/20.!:!$M/=0B=3:/;$],7,-1A0;$41$
[12:141H LX

).?7ACDOA1DS2&42)42 Q/20.!G41$6/R020>1A0C<$7/$"-/R2,6!$.-1:.?8144C$"/4C..C E%

&,79;:A1DS2=42Q4 9G1=.3$/"/>!A0B4!H$"1-.0B$?$8!R/-G!H$",-,5/41H$&41$"-!:2170$
60=A,8!H$8!R/-08$%)*)$-#$8$$6#$^K4/?:-1;4=3:?( EE

3M197-6C192342&42 Q/-084C234!B$ 14120>$ :21=!S0:1A0B4/;$ =.-?:.?-!$
176040=.-1.!84/5/$-,=?-=? _*

'M:9;:A1DS2=42!4 U7,/2/50C$ 8$ 9:-1;40$ .1$ ;;$ -/23$ ?$ S/-6?81440$ 0$ =.14/82,440$
5-/617C4=3:/5/$=?="023=.81 _L

T9,9P2'42&4 `/840\43/"/20.!G4,$ ="-!B4C..C<$ =.,-,/.!"0>1A0C$ /R-1>?$
7,-K18!$9:-1;41 92

T-O?C192=42#4 a.!:1$ 7,-K18/.8/-,44C$  #$ b!"!4=3:/5/<$ "-/R2,61$ >1=17$ 0$
=?.4/=.0$"/20.!G4/;$6/-120 cE

J9CR-,?C192#42=4 d0=A,$=/A01234/5/$04K!40-!45?$8$"/20.!A0$R-,47!45?$.,-!./-0B *)'

'DU/012&42"4 a.4/41A0/412341$ "/20.!:1$ 8$ 9:-1;40<$ 6,H140>6$ 87/=:/412,44C$
,.4/41A0/41234!H$8074/=!4 *)E

#M,012342!4 Q/20.!:/D07,/2/50G40$ :16"140;$ 8$ :?23.?-4/D41?:/8/6?$ K!..0$
9:-1;4!$&7-?51$"/2/8!41$Y)DH$e$"/G1./:$X)DH$-/:08$ff$=.#( 112

#D,9I-2342!42 M,120;$0$123.,-41.!8!$-/=0B=3:/;$>/840\43/;$"/20.!:!$&20R,-1234,$
R1G,44C( **_

#?R78,2<42&4 Q/20.!:1$ =14:A0B$ TgZ$ >$ C7,-4/5/$ 4,-/>"/8=W7K,44C<$
4/-61.!84/D"-18/81$R1>1$0$.,47,4A0;$04=.!.?A0/4120>1A0; *%'
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$9.?C/012V42 9.8/-,44C$.1$/=/R2!8/=.0$=.14/82,44C$8!h!H$8!:/418G!H$0$-/>D
"/-C7G!H$/-51408$8217!$`1H074/D?:-1;4=3:/;$41-/74/;$-,="?R20:!$
&2!=./"17$*c*_$e$G,-8,43$*c*c$--#( *')

#-+-R0W-2&42=4 +-14=S/-61A0C$"-/R2,6!$807"/8071234/=.0$8$?6/81H$S?4:A0/4?D
8144C$5-/617C4=3:!H$=?="023=.8$8$V8-/"0$8$7-?50B$"/2/8!40$ff 

=./20..C *'L

58+MCMC2X42=4 T/A01234/D,:/4/60G40$ "-/R2,6!$ $ :-!6=3:/.1.1-=3:/5/$ 41-/7?$
ZM@$C:$G!44!:$"/.,4A0B4/;$:/4S20:./5,4/=.0 *Y)

50:072&42=4 $d?23.!:?23.?-120>6$0$:?23.?-41$52/R120>1A0C *YL

50RC6;-2*42&4 T",A!S0:1$ .1$ /=/R2!8/=.0$ 8>1P6/8"2!8?$ 04S/-61A0B4/D
"/20.!G4/5/$"-/=./-?$0$"/20.!G4/;$:?23.?-!$9:-1;4! 151

50R?C192*42Y4  0>?120>1A0C$"1-.0B4/5/$"-/7?:.?<$41>81$.1$=!68/20:1$8$R-,47D
=.-1.,50;$"/20.!G4!H$"1-.0B$9:-1;4! *XE

59@9Z-2!42!42 i-/617C4=3:1$=S,-1$7/R!$6/7,-4?$&6/-12340$8!60-!( *L%

%9U7-;:A1DS2&42&4E2
J98,:A1-2&42*4

Q-/R2,61$S,7,-120>1A0;$9:-1;4!$?$80.G!>4C40B$"/20.!G40B$7?6A0 *LE

&C9U192&42=4 Q/20.!G41$ 07,4.!G40=.3$ C:$ -,>?23.1.$ 7,-K184/;$ "/20.!:!$
60S/.8/-G/=.0$ *E%

&7MSCD12<4254  074/=!4!$1=/A01A0;<$/=/R2!8/=.0$4/-61.!84/D7/5/80-4/5/$-,5?D
2W8144C$04.,5-1A0B4/5/$"-/A,=?$ *EE

Q9K-/012&42&4 Q/=!2,44C$8"2!8?$:/-044!H$41-/708$41$"084/G0$@1417!$8$:04A0$
ff$e$"/G1.:?$ffj$=.# *_*

FI?,C2=42<4E2
(,DC?/192!42=42

Q/20.!G41$=/A0120>1A0C$8$9:-1;40<=.14$.1$",-=",:.!8!$-/>8!.:? *_X

(9,RM6C192*42=4 J=/R2!8/=.0$ S/-6?8144C$ "/20.!:!$ $ 6?23.!:?23.?-120>6?$ 8$
9:-1;40<$=",A!S0:1I$"-/R2,6!I$",-=",:.!8!$ *_c

3?/DU9,?C192<42#4 T!=.,61$ -1A0/4120>/814/5/$ "1-216,4.1-!>6?<$ .-1:.?8144C$
"/4C..C$.1$8!>41G,44C$=",A!S0:!$S?4:A0/4?8144C$?$.-14>!.4!H$
:-1;41H$ 195

'DI;DC2=42#42 @/4A,".!$ 7,S,:.4/;$ .1$ 8R?7/814/;$ 7,6/:-1.0;$ ?$ =?G1=40B$
"/-084C2340B$"/20./2/50; 200

Y979.66;2!42*42 Q/20.!G40$1:./-!$C:$70B/80$=!2!$"/20.!G4/5/$"-/A,=?<$"-/R2,61$
:/4A,".?120>1A0; %)E

<,MS/012X4 d/40./-!45$:/45-,=/6$-,50/41234!H$.1$60=A,8!H$/-51408$8217!$
P8-/"!$7,6/:-1.!G4/5/$-,S/-6?8144C$8!R/-08$/-51408$=16/8-CD
7?8144C$8$9:-1;40I$d/27/80I$M/=0; 211

F07M1-2*42*42 Q/20.!G4!B$ 8"2!8$ /RkP741443$ -/R/./718A08$ ?$ =!=.,60$
=/A01234/5/$"1-.4,-=.81 %*_

F-/19;:A1-2'42#4 Q-/A,=$.-14=S/-61A0;$?:-1;4=3:/;$"1-.0B4/;$=!=.,6!<$807$1./60D
>/814/;$=!=.,6!$7/$=!=.,6!$"/2C-!>/814/5/$"2W-120>6? 222

$1-/?C192*42=4 T?.40=.3$ =!=.,6!$ N,2,:.-/44/5/$ ?-C7?O$ .1$ /=/R2!8/=.0$ B/5/$
8"-/817K,44C$ %%E

#0W9,019;-2*42'4 M/23$0$60=A,$:17-/8/;$"/20.!:!$8$7,-K1840B$70C234/=.0 %'*

Q-U,0:A2&42=4 F0C2340=.3$ 8=,=80.43/;$ .?-!=.!G4/;$ /-5140>1A0;$ &^l +J($ 8$
=!=.,60$J-5140>1A0;$JRkP7414!H$l1A0B %'L

B0U,MS2'42=4 ]/-6?8144C$?:-1;4=3:/;$"/20.!G4/;$41A0;$8$:/4.,:=.0$>1R,>",G,4D
4C$41A0/41234/;$R,>",:!$?:-1;4=3:/;$7,-K18! %Y)

V9.DC2"42X4 d0K"1-.0B41$:/6?40:1A0C$8$=?="023=.81HI$h/$.-14=S/-6?W.3=C<$
.,/-,.!:/D6,./7/2/50G4!B$14120> %YX
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(-U9C9;2#42#42 M/23$ "-/S="02/:$ 8$ ./.120.1-4!H$ "/20.!G4!H$ =!=.,61H$ &41$
"-!:2170$TMTM( 250

#9+97A2&42J42 T8/R/71$C:$A,4.-12341$"-/R2,61$N"1:.08$0$:/4=.!.?A0BO$$Q!2!"1$
J-2!:1 %XY

#;D,DR2 42=4 J=4/840$"07H/7!$7/$"/4C..C$"-/S,=0/4120>1A0;$"/20.!:! %L*

50RCDOA1DS2#42=4 `1R,>",G,44C$5-?"/8!H$04.,-,=08$?$"/20.!G40B$"2/h!40 %LX

50R-19;-2[42342 J=80.4C$ "/20.!:1$ M/=0;$ 8$ :/4.,:=.0$ =?G1=4!H$ "/20./2/50G4!H$
"07H/708 %E%

5Z?;:A1-2342Y4 T.-1.,50G4,$ "-/54/>?8144C<$ R151./S1:./-40$ "07H/7!$ 8$
"-/54/>?81440 %E_

%9U9;2X42&4 U4=.!.?.!$ 04.,2,:.?1234/5/$ >1R,>",G,44C$ "/20.!:!$ C:$
-/>-/R4!:!$7,-K184/;$"/20.!:!$?$V8-/",B=3:/6?$T/W>0 %_%

%978C:A1-2=42<42 Q-/R2,61$=!68/2?$.1$=!68/20>1A0;$8$1=",:.0$,=.,.!:!$"/20.!G4!H$
8074/=!4 %_X

%?,NM7A6;-2*42&4 i,/,:/4/60G41$"1-17!561$=?G1=4/5/$=80./8/5/$-/>8!.:? 290

&:-R/012"42<4 Q-,>!7,4A0120>1A0Cm"-,6kP-!>1A0C$=!=.,6!$04=.!.?.08$8!:/418G/;$
8217!$8$M/=0; %cY

3-@9,C812$42'4 l1A0/41234!B$R-,47!45$9:-1;4!$C:$8,:./-$;;$"/20.!G4/5/$-,S/-D
6?8144C 299

!9:1-7A9;-2342%4 Q-!4A!"!$ S/-6?8144C$ /-51408$ 8217!$ 0$ >70B=4,44C$ 7,-K184/;$
"/20.!:!<$0=./-!:/D"/20./2/50G4!B$1=",:.$ ')Y

!D1DI/012342!42 U4.,-,=!$.1$"/20.!:1$@lM$8$n,4.-12340B$Z>0; ')c

F?,?C@9;:A1DS2T42=4 M/23$ :/4S20:./5,4/=.0$ ?$ .-14=S/-61A0;$ =?G1=4/;$ ",-,H074/;$
60K41-/74/;$=!=.,6! '*Y

J879+79OA1DS2 42 U4=.!.?.$ ?-C7?$ 8$ :/4.,:=.0$ 7,-K184/DS/-6/.8/-G!H$ "/\?:08$ 0$
"-/A,=08$?$Z>,-R1B7K140$&*cc*D*ccY$--#( '%)

*,-+-RZD2<42"42 Q-,>!7,4.=3:1$8!R/-G1$:16"140C$?$M/=0;$ %)*%<$/=/R2!8/=.0I$ -,D
>?23.1.!$.1$",-=",:.!8! %%L

J-70OA1-2'42!4 i-/617=3:1$ 7?6:1$ ?$ 61=/8!H$ 1:A0CH$ "-/.,=.?$ C:$ G!44!:$
"/20.!G4/;$807"/8071234/=.0$ ''%

#&T[5\*3][

%&']$&'&(])

*+,-./012342 +,--!./-!12341C$/Rh!41$8$9:-1!4,<$ =/=./C4!,$!$",-=",:.!8o$
-1>8!.!C '

 -+?782!4#42 @/48,-.1A!/441C$ =.-1.,5!C$ "-,>!7,4.=:/B$ :16"14!!$ 8$9:-1!D
4,D%)*)$!$,,$"/=2,7=.8!C E

!9:-?;2<42=4 F,C.,234/=.3$41A!/412!=.!G,=:!H$"1-.!B$8$9:-1!4,<$!=./-!CI$
=/8-,6,44/=.3$!$",-=",:.!81 12

>?@?7A:1-82<42%42 J=4/84o,$ =/=.182CWh!,$ "-/6/A!/44/B$ "/2!.!:!$ 5/-/71$ 7/D
4,A:$41$6,K?41-/74/B$1-,4, *L

B?,C^12%42%4E2
F0.1-2*42=42

M/==!B=:/D?:-1!4=:!,$ 51>/8o,$ 8/B4o$ :1:$ 7,B=.8,44oB$
!4=.-?6,4.1-!B$-/==!B=:/B$7!"2/61.!! 21

G-,?C192[42*42 Q-/R2,6o$S/-6!-/814!C$"/2!.!G,=:/5/$=/>414!C$=.?7,4G,=:/B$
6/2/7,K!$8$"-/A,==,$"/2!.!G,=:/B$=/A!12!>1A!! %L

G0,1-C9;-2]42*42 T?h4/=.3$!$/=/R,44/=.!$/-514/8$!="/24!.,234/B$821=.! 29
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HI192(42!42 p=./-!G,=:!B$:/4.,:=.$"-/A,==1$=.14/82,4!C$7!"2/61.!G,=:/B$
=2?KRo$a8-/",B=:/5/$T/W>1 'X

J?,?K9;:1-8LB.D7A2[4 +,/-,.!G,=:!,$!$"-!:2174o,$1=",:.o$=/A!1234/D"/2!.!G,=:/B$
.-14=S/-61A!!$8$9:-1!4, Y%

#I?N0,-12!42!42 +-14=S/-61A!C$ "/2!.!G,=:/B$ /""/>!A!!I$ ,,$ 82!C4!,$ 41$
"/2!.!G,=:!B$"-/A,==$8$9:-1!4, YX

#I-;/?C192#42=42 Z4.!:-!>!=4/,$?"-182,4!,$:1:$"/2!.!:/D?"-182,4G,=:!B$A!:2 51

!-O^PDC-2]42=42 T,6!/.!:1$-,:2164/5/$.,:=.1 XL

Q979I;DC2%42*4 p4.,-4,.D2/RR!$8$=/8-,6,44/B$"/2!.!:, L%

%9R;9,C-82[42(42  4,\4CC$"/2!.!:1$M/==!B=:/B$],7,-1A!!$41$[12:141H<$!>6,D
-,4!,$R,>/"1=4/=.! LX

).?7ACDO1DS2&42)4 Q/2!.!G,=:1C$6/R!2!>1A!C<$:$"-/R2,6,$.-1:./8:!$"/4C.!C E%

&,79;:1DS =42Q4 9G1=.!,$ /""/>!A!/44oH "1-.!B$ 8$ !>R!-1.,234oH 5/4:1H$ &41$
"-!6,-,$6,=.4oH$8oR/-/8$%)*) 5#$8$5# ^K4/?:-1!4=:) EE

3D197-?C192342*42 T-184!.,234oB$ 1412!>$ :21==!S!:1A!/44/B$ =.-?:.?-o$
176!4!=.-1.!84/5/$-,=?-=1 _*

'D:9;:1DS2=42342 p7,/2/5!C$8$9:-1!4,$!$,,$-/23$8$S/-6!-/814!!$!$=.14/82,4!!$
5-1K714=:/5/$/Rh,=.81 _L

T9,9P2'42&4  4,\4,"/2!.!G,=:/,$ 8/="-!C.!,<$ =.,-,/.!"!>1A!C$ /R-1>1$
5/=?71-=.81$9:-1!41 92

T-O?C192=42#4 q.!:1$ 5/=?71-=.8/=/>!714!C$ $  #$ b!"!4=:/5/<$ "-/R2,61$
/=4/814!B$!$=?h4/=.!$"/2!.!G,=:/B$6/-12! cE

J9CR-,?C192#42=42 d,=./$ =/A!1234/5/$ !4K!4!-!451$ 8$ "/2!.!:,$ R-,47!451$
.,--!./-!B *)'

'DU/012&42]4 q.4/41A!/412341C$ "/2!.!:1$ 8$ 9:-1!4,<$ 6,H14!>6$ =/8,-\,4D
=.8/814!C$r.4/41A!/41234oH$/.4/\,4!B *)E

#D,012342!42 Q/2!.!:/D!7,/2/5!G,=:!,$ :16"14!!$ 8$ :?23.?-4/D41?G4/B$
K!>4!$9:-1!4o$&8./-1C$"/2/8!41$Y)DH$D$41G12/$X)DH$5/7/8$ff$
=.#( 112

#D,9I-2342!42 M,12!!$ !$ 123.,-41.!8o$ -/==!B=:/B$ 84,\4,B$ "/2!.!:!$
&2!R,-1234/,$8!7,4!,( **_

#?R78,2<42*4 Q/2!.!:1$ =14:A!B$ TgZ$ "/$ C7,-4/6?$ 4,-1="-/=.-14,4!W<$
4/-61.!84/D"-18/81C$R1>1$!$.,47,4A!!$!4=.!.?A!/412!>1A!! *%'

$9.?C/012Q4 JR-1>/814!,$!$/=/R,44/=.!$=.14/82,4!C$8o=\!H$!="/24!.,234oH$
!$-1="/-C7!.,234oH$/-514/8$821=.!$`9lM$&4/CR-3$*c*_$D$!W43$
*c*c$55#( *')

#-+-R0W-2&42=4 +-14=S/-61A!C$ "-/R2,6o$ /.8,.=.8,44/=.!$ 8$ ?=2/8!CH$
S?4:A!/4!-/814!C$ 5-1K714=:!H$ /Rh,=.8$ 8$a8-/",$ 8/$ 8./-/B$
"/2/8!4,$ff$=./2,.!C *'L

58+DCDC2[42=42 T/A!1234/Dr:/4/6!G,=:!,$"-/R2,6o$:-o6=:/.1.1-=:/5/$41-/D
71$ZM@$:1:$S1:./-$"/.,4A!1234/B$:/4S2!:./5,44/=.! *Y)

50:072&42=42 d?23.!:?23.?-12!>6$!$:?23.?-41C$52/R12!>1A!C *YL

50RC?;-2*42&4 T",A!S!:1$ !$ /=/R,44/=.!$ 8>1!6/82!C4!C$ !4S/-61A!/44/D
"/2!.!G,=:/5/$"-/=.-14=.81$!$"/2!.!G,=:/B$:?23.?-o$9:-1!4o 151

50R?C192*42Y4  !>?12!>1A!C$ "1-.!B4/5/$ "-/7?:.1<$ 41>814!,$ !$ =!68/2!:1$ 8$
R-,47D=.-1.,5!!$"/2!.!G,=:!H$"1-.!B$9:-1!4o *XE

59@9Z-2!42!42 i-1K714=:1C$=S,-1$r"/H!$d/7,-41$&6/-1234o,$H1-1:.,-!=.!:!( *L%

%9U7-;:A1DS2&42*4E2
J98,:1-82[42*4

Q-/R2,61$S,7,-12!>1A!!$9:-1!4o$ 8$ /.,G,=.8,44/B$"/2!.!G,D
=:/B$6o=2! *LE
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&C9U192&42=4 Q/2!.!G,=:1C$!7,4.!G4/=.3$:1:$-,>?23.1.$5/=?71-=.8,44/B$"/D
2!.!:!$6!S/.8/-G,=.81 *E%

&7DSC^12<42542 J.4/\,4!C$ 1==/A!1A!!<$ /=/R,44/=.!$ 4/-61.!84/D7/5/8/-4/5/$
>1:-,"2,4!C$!4.,5-1A!/44/5/$"-/A,==1 *EE

Q9K-/012&42*42 9=!2,4!,$82!C4!C$:/-,44oH$41-/7/8$41$T,8,-,$@1417o$8$:/4A,$
ff$e$41G12,$ssj$88# *_*

FI?,C2=42<4E2
(,DC?/192!42=42

Q/2!.!G,=:1C$ =/A!12!>1A!C$ 8$ 9:-1!4,<$ =/=./C4!,$ !$
",-=",:.!8o$-1>8!.!C *_X

(9,RD?C192*42=4 J=/R,44/=.!$S/-6!-/814!C$"/2!.!:!$6?23.!:?23.?-12!>61$8$
9:-1!4,<$=",A!S!:1I$"-/R2,6oI$",-=",:.!8o *_c

3?/DU9,?C192<42#4 T!=.,61$ -1A!/412!>!-/8144/5/$ "1-216,4.1-!>61<$ .-1:./8:1$
"/4C.!C$ !$ /"-,7,2,4!,$ =",A!S!:!$ S?4:A!/4!-/814!C$ 8$
.-14>!.4oH$=.-141H 195

'DI;DC2=42 @/4A,".o$7,S,:.4/B$!$8=.-/,44/B$7,6/:-1.!!$8$=/8-,6,44/B$
=-184!.,234/B$"/2!./2/5!!#$ 200

Y979.??;2!42*42 Q/2!.!G,=:!,$ 1:.,-o$ :1:$ 7,B=.8?Wh!,$ =!2o$ "/2!.!G,=:/5/$
"-/A,==1$"-/R2,61$:/4A,".?12!>1A!! %)E

<,DS/012[4 d/4!./-!45$@/45-,==/6$-,5!/41234oH$!$6,=.4oH$/-514/8$821D
=.!$ a8-/"o$ 7,6/:-1.!G,=:/5/$ -,S/-6!-/814!C$ 8oR/-/8$ /-51D
4/8$=16/?"-182,4!C$41$"/=.=/8,.=:/6$"-/=.-14=.8, 211

F07D1-2*42*42 Q/2!.!G,=:/,$ 82!C4!,$ /Rt,7!4,4!B$ -1R/./71.,2,B$ 8$ =!=.,6,$
=/A!1234/5/$"1-.4,-=.81 %*_

F-/19;:A1-2'42#42 Q-/A,==$.-14=S/-61A!!$?:-1!4=:/B$"1-.!B4/B$=!=.,6o<$/.$1./D
6!>!-/8144/B$=!=.,6o$:$=!=.,6,$"/2C-!>/8144/5/$"2W-12!>61 222

$1-/?C192*42=42 T?.3$=!=.,6o$Nq2,:.-/44/5/$"-18!.,23=.81O$!$/=/R,44/=.!$,5/$
84,7-,4!C %%E

#0W9,019;-2*42'42 M/23$!$6,=./$:17-/8/B$"/2!.!:!$8$5/=?71-=.8,44/B$7,C.,234/D
=.! %'*

Q-U,0:A2&42=4 F,C.,234/=.3$8=,6!-4/B$.?-!=.!G,=:/B$/-514!>1A!!$&^l +J($
8$=!=.,6,$J-514!>1A!!$JRt,7!4,44oH$l1A!B %'L

B0U,DS2'42=4 ]/-6!-/814!C$?:-1!4=:/B$"/2!.!G,=:/B$41A!!$8$:/4.,:=.,$/R,=D
",G,4!C$41A!/41234/B$R,>/"1=4/=.!$?:-1!4=:/5/$5/=?71-=.81 %Y)

V9.DC2]42[4 d,K"1-.!B41C$:/66?4!:1A!C$8$/Rh,=.8,I$:/./-/,$.-14=S/-6!D
-?,.=C<$.,/-,.!:/D6,./7/2/5!G,=:!B$1412!> %YX

(-U9C9;2#42#42 M/23$ "-/S=/W>/8$ 8$ ./.12!.1-4/B$ "/2!.!G,=:/B$ =!=.,6,$ &41$
"-!6,-,$TTTM( 250

#9+97A2&42J4 T8/R/71$:1:$A,4.-12341C$"-/R2,61$N"1:./8$!$:/4=.!.?A!BO$Q!D
2!"1$J-2!:1 %XY

#;D,DR2 42=4 J=4/84o,$"/7H/7o$:$"/4C.!W$"-/S,==!/412!>1A!!$"/2!.!:! %L*

50RCDOA1DS2#42=42 JR,=",G,4!,$5-?""/8oH$!4.,-,=/8$8$"/2!.!G,=:/B$"2/=:/=.! %LX

50R-19;-2[4234 JR-1>/81.,2341C$ "/2!.!:1$ M/==!!$ 8$ :/4.,:=.,$ =/8-,6,44oH$
"/2!./2/5!G,=:!H$"/7H/7/8 %E%

5Z?;:1-82342Y42 T.-1.,5!G,=:/,$ "-/54/>!-/814!,<$ 64/5/S1:./-4o,$ "/7H/7o$ 8$
"-/54/>!-/814!! %E_

%9U9;2[42*42 p4=.!.?.o$!4.,22,:.?1234/5/$/R,=",G,4!C$"/2!.!:!$:1:$-1>-1D
R/.G!:!$5/=?71-=.8,44/B$"/2!.!:!$8$a8-/",B=:/6$T/W>, %_%

%978C:1-82=42<4 Q-/R2,61$=!68/21$!$=!68/2!>1A!!$8$1=",:.,$r=.,.!:!$"/2!.!G,D
=:!H$/.4/\,4!B %_X

%?,ND7A?;-2*42*4 i,/r:/4/6!G,=:1C$"1-17!561$=/8-,6,44/5/$6!-/8/5/$-1>8!.!C 290



347 !"#$%%$&'($$$$$$$$$$%)*%

&:-R/012]42<42 Q-,>!7,4A!12!>1A!C$ m$ "-,63,-!>1A!C$ =!=.,6o$ !4=.!.?./8$ !=D
"/24!.,234/B$821=.!$8$M/==!! %cY

3-@9,C812$42'42 l1A!/41234oB$R-,47!45$9:-1!4o$:1:$8,:./-$,,$"/2!.!G,=:/5/$
-,S/-6!-/814!C 299

!9:1-7?;-2342%4 Q-!4A!"o$S/-6!-/814!C$/-514/8$821=.!$!$/=?h,=.82,4!C$5/=?D
71-=.8,44/B$"/2!.!:!<$!=./-!:/D"/2!./2/5!G,=:!B$1=",:.$ ')Y

!^1^I/01234234 p4.,-,=o$!$"/2!.!:1$@lM$8$n,4.-1234/B$Z>!! ')c

F?,?C@9;:1DS2T42=42 M/23$ :/4S2!:./5,44/=.!$ 8$ .-14=S/-61A!!$ =/8-,6,44/B$ ",-,D
H/74/B$6,K7?41-/74/B$=!=.,6o '*Y

J879+79O1DS2 42 p4=.!.?.$"-18!.,23=.81$8$:/4.,:=.,$5/=?71-=.8,44/DS/-6//R-1D
>?Wh!H$"/!=:/8$!$"-/A,==/8$8$Z>,-R1B7K14,$&*cc*D*ccY$55#( '%)

*,-+-RZD2<42"42 Q-,>!7,4.=:1C$!>R!-1.,2341C$:16"14!C$8$M/==!!$%)*%<$/=/R,4D
4/=.!I$-,>?23.1.!$!$",-=",:.!8o '%L

J-70OA1-2'42!42 JRh,=.8,44/,$64,4!,$8$61==/8oH$1:A!CH$"-/.,=.1$:1:$S1:./-$
"/2!.!G,=:/B$/.8,.=.8,44/=.! ''%

_`abcab

d`efbf_ge2h_fca_c

gijklmnop2a42 uvwwxyzwx{|$}z~~��xy�$z�$��w{x�v<$�y{yv${��$�wz��v}y�$z�$�v�v|z�~v�y '

qkirstk2u4h42 �z��vwyx��$�yw{yv��$z�$�wv�x�v�yx{|$}{~�{x��$x�$��w{x�vD%)*)${��$xy�$
}z��v��v�}v E

uvwkrx2y42z42 �}yx�xy�$z�$�{yxz�{|x�yx}$�{wyxv�$x�$��w{x�v<$�x�yzw�I$�wv�v�y$yx~v${��$
�wz��v}y 12

hnmnrnrswpk2y42d42 �{�x}$}z��yxy�v�y�$z�$y�v$�wz~zyxz�${}yx�xyxv�$z�$y�v$}xy�$z�$�z�vy��$x�$
y�v$x�yvw�{yxz�{|${wv�{ *L

_nrj{tp2d42d4E2
hnolpk2g4z4

����x{�D��w{x�x{�$ ��{�D�{w�� {�$ {�$ v��v}yx�v$ yzz|$ z�$ y�v$ w���x{�$
�x�|z~{}� 21

bwkjr{pv2[42*4 �wz�|v~�$ �zw~{yxz�$ z�$ �z|xyx}{|$ }z��}xz���v��$ z�$ �y��v�y�$ x�$ y�v$
�wz}v��$z�$�z|xyx}{|$�z}x{|x�{yxz� %L

bwojpk{vxk2f42 ���v�}v${��$��v}x�}$�v{y�wv�$z�$y�v$v�v}�yx�v$�z�vw 29

|}pv2~42u42 u�v$�x�yzwx}{|$}z�yv�y$z�$��$�x�|z~{yx}$�vw�x}v$�zw~{yxz� 'X

�rjr�vxwpkL_nl�s2̀ 4 �z�}v�y�{|${��${��|x}{yxz�${��v}y�$z�$wv�v{w}�$z�$y�v$�z}x{|${��$�z|xyx}{|$
yw{���zw~{yxz�$x�$��w{x�v Y%

h}r�ojkp2u42 uw{���zw~{yxz�$ z�$ �z|xyx}{|$ z��z�xyxz�$ {��$ xy�$ x~�{}y$ z�$ �z|xyx}{|$
�wz}v��$x�$��w{x�v YX

h}kxmnr{pv2h42z42 ��yxD}wx�x�$~{�{�v~v�y {�${$�z|xyx}{|D~{�{�v~v�y$}�}|v 51

uk}wtwnt{k2"42z42 �v~xzyx}�$z�${��vwyx�x��$yv�y XL

�vsv}x�{2d4 j�yvw�vy$|z���$x�$~z�vw�$�z|xyx}� L%

dv�xvj{k2`42~42 ����x{k�$�zwvx��$�z|x}�$x�$y�v$�{|�{��<$�v}�wxy�$�x~v��xz� LX

yklrs{t}wpo�2`42 �z|xyx}{|$~z�x|x�{yxz�<$yz$y�v$�wz�|v~$z�$x�yvw�wvy{yxz�$z�$y�v$}z�}v�y E%

`jsvxwptt2z42�42 u�v$�{wyx}x�{yxz�$z�$z��z�xyxz�$�{wyxv�$x�$y�v$v|v}yxz��$&�zw$v�{~�|vI$
y�v$|z}{|$v|v}yxz��$x�$%)*)$x�$�����z��w{�x����( EE

a�pvskr{pv2a42*42 �z~�{w{yx�v$ {�{|��x�$ z�$ y�v$ �yw�}y�wv$ z�$ y�v$ }|{��x�}{yxz�$ z�$
{�~x�x�yw{yx�v$wv�z�w}v� _*

e�wvxwp�o2z42u4 j�vz|z��$x�$��w{x�v${��$xy�$wz|v$x�$��{�x��${��$�zw~{yxz�$}x�x|$�z}xvy� _L



348

     

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

�vjvwn2e4 �zwvx��$�z|x}�$�vw}v�yxz�<$�yvwvzy��x��$z�$x~{�v$z�$��w{x�v 92

�k}wr{pv2z42h42 u�v$�y{yvD��x|�x��$vy�x}�$z�$�#$���������<$ y�v$�wz�|v~$z�$�z|xyx}{|$
~zw{|xy�$�z���{yxz��${��$v��v�}v cE

�v{�kjr{pv2h42 �z�xyxz�$z�$�z}x{|$v��x�vvwx��$x�$�|{}v$�w{��x��$�z|x}� *)'

et�mnop2`4 �y��x}$�z|x}�$x�$��w{x�v<${$~v}�{�x�~$yz$x~�wz�v$vy��x}$wv|{yxz�� *)E

h�jop2a42u42 �z|xyx}{|${��$x�vz|z�x}{|$}{~�{x���$x�$y�v$}�|y�w{|${��$�}xv�yx�}$|x�v$
z�$��w{x�v$&y�v$�v}z��$�{|�$z�$y�v$Y)k�$D$v{w|�$X)k�$ss$}v�y�w�( 112

h�jv}k2a42 �v{|xyxv�${��${|yvw�{yx�v�$z�$y�v$w���x{�$�zwvx��$�z|x}�$&|x�vw{|$�x�xz�( **_

hr�stkj2y42`4 ��$ �z�D�wz|x�vw{yxz�$ �{�}yxz��$ �z|x}�<$ |v�x�|{yxz�$ {��$ ywv���$ z�$
�v�v|z�~v�y *%'

bvlr{mnop2�42 �zw~{yxz�${��$�v{y�wv�$�zw~{yxz�$z�$�x��vw$v�v}�yx�v${��${�~x�x�yw{D
yx�v${�y�zwxy�$����$& z�v~�vw$*c*_$D$¡��v$*c*c( *')

hkik�omnk2`42z4 uw{���zw~{yxz�$z�$wv��z��x�x|xy�$�wz�|v~$x�$y�v$z�vw{yxz�$z�$}x�x|$�zD
}xvyxv�$x�$��wz�v$��wx��$y�v$�v}z��$�{|�$z�$y�v$y�v�yxvy�$}v�y�w� *'L

�tki�{�{2y42z42 �z}x{|$ {��$v}z�z~x}$�wz�|v~�$z�$ y�v$�wx~v{�$ y{y{w�$ {�$ {$ �{}yzw$z�$
}z�¢x}y$�zyv�yx{| *Y)

�owos2`42z42 £�|xyx��|xy�w{|x�~${��$}�|y�w{|$�|z�{|x�{}x�{ *YL

�o�{rx-2*42&42 ��v}x�}xy�${��$~�y�{|$x��zw~{yxz�${��$�v{y�wv�$z�$y�v$�z|xyx}{|$��{}v$
{��$�z|xyx}{|$}�|y�wv$x�$��w{x�v 151

�o�r{pv2g42�42 u�v$�x��{|x�{yxz�$z�$y�v$�{wy�$�wz��}y<$y�v$�{~v${��$��~�z|�$x�$y�v$
�w{��$�yw{yv��$z�$�z|xyx}{|$�{wyxv�$x�$��w{x�v *XE

�vnv�nk2u42 ���|x}$���vwv$z�$£z�vw�xy�$&~zw{|$�x~v��xz��( *L%

dv�skxwp�t2`42g4E2
�vtkjwpktk2�42g4

�$�wz�|v~$z�$�v�vw{|x�{�{yxz�$z�$��w{x�v$x�${$�z~v�yx}$�z|xyx}{|$x�v{ *LE

`{v�pv2`42z4 �z|xyx}{|$x�v�yxy�${�${$wv��|y$z�$�y{yv$�z|xyx}�$z�$�z|xyx}{|$}wv{yxz�$z�$~�y� *E%

`s�t{tp2y42�42 �v|{yxz��$z�$���z}x{yxz�<$�v{y�wv�$wv��|{yzw�${��$}z�yw{}y�{|$}z��z|x�{yv$
x�yv�w{yxz� *EE

�v�kmnop2`42`42 �ywv��y�v�x��$z�$y�v$j�¢�v�}v$z�$ {yx�v$�vz�|v$x�$y�v$ zwy�$z�$�{�{�{$
x�${y$y�v$v��$z�$ss$e$�v�x��x��$z�$ssj$}v�y�wxv� *_*

hn}rj{2z4E2
~jt{rmnpv2u42

�z|xyx}{|$�z}x{|x�{yxz�$x�$��w{x�v<$�y{y��${��$�wz��v}y� *_X

~vj��r{pv2g42 u�v$ �v}�|x{wxyxv�$ z�$~�|yx}�|y�w{|$ �z|x}�$ �zw~x��$ x�$��w{x�v<$~{x�$
�v{y�wv�I$�wz�|v~�${��$�wz��v}y� *_c

armnt�vjr{pv2y42h4 u�v$���yv~$z�$y�v$w{yxz�{|x�v�$�{w|x{~v�y{wx�~<$x�yvw�wvy{yxz�$z�$y�v$
}z�}v�y${��$�v��xyxz�$z�$xy�$���}yxz�x��$��v}x�}$x�$yw{��xy$}z��ywxv� 195

et}xt{2z42h42 �z�}v�y�$z�$�v�v}yx�v${��$v~�v��v�$�v~z}w{}�$x�$}z�yv~�zw{w�$}z~D
�{w{yx�v$�z|xyx}� 200

�vsvltrtrx2u42g42 �z|xyx}{|$ {}yzw�$ {�$ y�v$ �zw�v$ �z�vw�$ z�$ �z|xyx}{|$ �wz}v��<$ {$
}z�}v�y�{|x�{yxz�$�wz�|v~ %)E

yoj�tmnop2y42 £z�xyxwx��$�v~z}w{yx}$v|v}yxz�$wv�zw~$z�$�z�vw�~v�y${�v�}xv�$x�$�z�yD
�z�xvy$��{}v$��$�z��wv��$z�$wv�xz�{|${��$|z}{|${�y�zwxyxv�$z�$��wz�v 211

hnos�pk2g42g42 �z|xyx}{|$ x�¢�v�}v$ v~�|z�vw�k$ {��z}x{yxz��$ x�$ y�v$ �z}x{|$ �{wy�vw��x�$
���yv~ %*_

hnkmnpvxwpk2e42 u�v$yw{���zw~{yxz�$�wz}v��$z�$��w{x�x{�$�{wy�$���yv~<$�wz~${yz~x�v�$
���yv~$yz$���yv~$z�$�z|{wx�v�$�|�w{|x�~ 222

bpkmnr{pv2g42 u�v$ v��v�}v$ z�$ y�v$ �v|v}ywz�x}$ �z�vw�~v�y�$ {��$ v��v}x{||�$ xy�$
x~�|v~v�y{yxz� %%E

hopnvjopvxk2g42e42 �z|v${��$�|{}v$z�$�vw�z��v|$�z|x}�$x�$y�v$�y{yv %'*



349 !"#$%%$&'($$$$$$$$$$%)*%

�k�jow2`42z4 u�v${}yx�xy�$z�$y�v$��xyv�$�{yxz��$�zw|�$yz�wx�~$zw�{�x�{yxz�$&� �u¤($
x�$y�v$��xyv�$ {yxz��$¤w�{�x�{yxz�$ %'L

_no�j�t2e4 �zw~{yxz�$z�$ y�v$��w{x�x{�$�z|xyx}{|$�{yxz�$ x�$ y�v$}z�yv�y$z�$�{yxz�{|$
�v}�wxy�$��w{x�x{�$�y{yv %Y)

�nvlt{2f42y4 j�yvwD�{wy�$ }z~~��x}{yxz�$ x�$ yw{���zw~x��$ �z}xvy�<$ y�vzwvyx}{|$
~vy�z�z|z�x}{|${�{|��x� %YX

~k�v{vx2h42h42 �z|v$z�$yw{�v$��xz��$x�${$yzy{|xy{wx{�$�z|xyx}{|$���yv~$&z�$y�v$v�{~�|v$
z�$y�v$����( 250

hvivs2`4 �wvv�z~$ {�$ y�v$ }v�yw{|$ �wz�|v~$ z�$ ��|��$ ¤w|��k� 
��{}y�${��$}z��yxy�yxz��� %XY

hxtjt�2q4 £{x�${��wz{}�v�$yz$y�v$}z�}v�y$z�$�wz�v��xz�{|x�{yxz�$z�$�z|x}� %L*

�o�{tmpt�2h42z42 j~�|v~v�y{yxz�$z�$�wz��$x�yvwv�y�$z�$�z|xyx}{|${wv{ %LX

�o�kpvxk2c42a4 ���}{yxz�{|$�z|x}�$z�$����x{$x�${$}z�yv�y$z�$~z�vw�$�z|xyz|z�x}{|${�D
�wz{}�v� %E%

��nrxwpk2a42�42 �yw{yv�x}{|$�wz��z�yx}{yxz�<$�z|��{}yzwx{|$�{��$x�$�wz��z�yx}{yxz�$ %E_

dv�vx2c42 j�yv||v}y�{|$x��yxy�yxz��$�wz�x�x��$�z|x}�${�$�v�v|z�vw�$z�$���|x}$�z|x}�$
x�$y�v$��wz�v{�$��xz� %_%

dvstk{wpk2z42 u�v$�wz�|v~$z�${$��~�z|${��${$��~�z|x�{yxz�$x�$y�v${��v}y$z�$y�v${v�D
y�vyx}$z�$y�v$�z|xyx}{|$wv|{yxz�� %_X

drj�strxk2g42 ¥vzDv}z�z~x}$�{w{�x�~$z�$~z�vw�$�zw|�$�v�v|z�~v�y 290

`wk�mnop2"42 �wv�x�v�yx{|x�{yxz�m�wx~v$ ~x�x�yvwx{|x�{yxz�$ z�$ ���yv~$ z�$ v�v}�yx�v$
�z�vw$x��yxy�yxz��$x�$����x{ %cY

ak�vj{tkp2b42e42  {yxz�{|$�w{��x��$z�$��w{x�v${�${$�v}yzw$z�$�z|xyx}{|$wv�zw~ 299

uvwpkstvxk2a42d4 �wx�}x�|v�$z�$�zw~{yxz�$z�$�z�vw�~v�y${��$z�$���|x}$�z|x}�$�x�yzwx}{|$
�z|xyz|z�x}{|${��v}y ')Y

utpt}mnop2a422 ��x�{k�$x�yvwv�y�${��$�z|x}�$x�$�v�yw{|$��x{ ')c

hnrjr{�vxwpt2�42z42 u�v$wz|v$z�$}z�¢x}yz�v�xy�$x�$y�v$�wz}v��$z�$~z�vw�$x�yvw�{yxz�{|$���D
yv~$x�$yw{��xyxz�$yw{���zw~{yxz� '*Y

�tksvisv}wptt2q42 j��yxy�yv$z�$�z�vw�~v�y$x�$y�v$}z�yv�y$z�$���|x}$�zw~{yx�v$�v{w}�${��$
�wz}v��v�$x�$��vw�{x¦{�$&*cc*D*ccY( '%)

gjkik���2y42 u�v$ �wv�x�v�yx{|$ v|v}yxz�$ }{~�{x��$ x�$����0{$ %)*%<$ �v{y�wv�I$ �vw�zwD
~{�}v${��$�wz��v}y� '%L

�ksompk2e42u42 ���|x}$z�x�xz�$x�$~{��${}yxz��$z�$�wzyv�y${�${$�{}yzw$z�$�z|xyx}{|$wv��z�D
�x�x|xy� ''%


