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

,*-&''!.#%/0#/&

12'#3!45678(67!
,#$$3-3!9%2:&-'2*;!

*3<2='#$$3-3>0?#)?@$

!"#$%"&#'("&)*+(",$%$"-$*("**
./("$#'-0*&"1*./("()(23**

43(#(5*6$-$78$%*9:;9<5*=:99

* >*?&@&"$0$*A(%1B-(7@(C"1*/&0*#A(*&--$"#0D*
•  @%'7&%3*&--$"#D*0#%$00*("*#/$*'"'#'&)*7(%&**
•  (@#'("&)*0$-("1&%3*&--$"#D*@'#-/*,&))*("*#/$**
* *E&"#$F*@$"C)#'7&#$*7(%&*
E9F*&G *µ µ .. µ (µ (µ ..))      8G !µ µ (µ ..)!

*.*H*GG*H*EI*EI*GGFF* *1*I*EI*GGF*
9G  +(7@)$7$"#*>--$"#*&"1*?&@&"$0$*@'#-/*,&))*
=G  .%(8)$70*'"*#/$*8(C"1&%3;7&%J$%*&"&)30'0**
KG  !"'#'&)*0#%$00*&--$"#*&"1*0$-("1&%3*@'#-/*&--$"#*
<G  >%2C7$"#0*,(%*A(%1;'"'#'&)*&--$"#**

A-3$3'#B!#%+!-3#+!C#$

=*

D?!E3C$B&C&%*!())&%*!#%+!"#$#%&'&!$2*)F!G#BB!
!D?D!9%2:&-'#B!)3C$B&C&%*!#))&%*!*
* +(7@)$7$"#*I&AD*!"*&*/$&1*&"1*-(7@)$7$"#*
@&'%*(,*A(%105*7&'"*0#%$00*,&))0*("*#/$*
-(7@)$7$"#*EL$0@(%*&"1*M(2$)*E9NO=5*9NOPFF*

E=F *FH0'&*Q*<I&$&-*R*FH0'&*J$$@$%*
*EHC$B*Q*1I#+****R*EHC$B;H$&1*

* S/$*("$;A(%1"$00*(,*-(7@(C"10*'0*$T@%$00$1*
83*#/$*%$1C-#'("*(,*A(%1;0#%$00B&--$"#*("*#/$*
/$&1*E4C8(U("(*9NNPFG**

K*

!D?J!A2*)F!G#BB!3%!F&#+!2%!"#$#%&'&!)3C$30%+'!
* ?&@&"$0$*'0*#/$*(")3*$T-$@#'("*#(*+(7@)$7$"#*
>--$"#*("*#/$*&00C7@#'("*#/&#*GG*
* @'#-/*1%(@*EHIF*'"*?&@&"$0$*7&3*-(%%$0@("1*#(*
0#%$00*'"*(#/$%*)&"2C&2$0*E4C8(U("(*9NNPFG*
* S/$*/$&1*J$$@0*'#0*&--$"#*HI*A/')$*#/$*&--$"#*
("*#/$*-(7@)$7$"#*'0*%$1C-$1G*

EKF *!"#$#%!Q*!&%'(!*R*"#$%$&'!&%'()
!!!!!1.I******1.I***********IHHV1.I
*E3C$B*Q*1&#+*R*+(7@);1&#+
*0(-'$#3**030#$7**W0(-'&)*030#$7X*

<*

D?K!"#$#%&'&!$2*)F>G#BB!#'!#!L30%+#-;!C#-<&-M!
* ?&@&"$0$*&--$"#*'0*"(#*&*%$&)*-(C"#$%$T&7@)$*
#(*+(7@)$7$"#*>--$"#*8$-&C0$*GG*
* @'#-/*&--$"#*0$%Y$0*&0*&*8(C"1&%3*7&%J$%*
%&#/$%*#/&"*&*0#%$00*E4C8(U("(*9NNPFG*

E<F***&G *(&)$(&*Q*$(*+&,$*R*(&)$(&'$(*+&,$!
* ***I**H**H****I**H**H**H****I**H**H**H**I**I**I*
*8G *JCA&2&#&*Q*7C0/'*R*JCA&2&#&;7C0/'*
* ***I**H**H**H********I**H*******I**H**H**H****I**I** **

EZF***&G**"$*Q*0/((2&#0CX*R*"$;0/((2&#0C*
* ***I*********I*H*H*H********I*****H**I**I**I*

***** *8G *&J'#&*Q*'"CX*R*&J'#&;'"C*
* *H*I*I****I*H*****I*H*H*I*I*

! L(*@/("()(2'-&)*0C8(%1'"&#'("*'"*?&@&"$0$ Z*

J?!A-3LB&C'!2%!*F&!L30%+#-;>C#-<&-!#%#B;'2'!!
J?D!1&#+!+&B&*23%!2%!)3C$30%+'!
* S/$*/$&1*'"0#$&1*(,*#/$*-(7@)$7$"#*'0*1$)$#$1*
'"*#/$*0/(%#$"$1*,(%7*E4C8(U("(*9NNPFG*

EPF*$((*(+%*Q*$#!#*R*%--(-+&'.$"$*(%*%--(-+&'/

*H**I**I**I*****H**I*****I**H**H**H**H**I******H**I**I**I*
*8&#**************C78%$))&***C78%$))&*
*+(7@)*****Q*/$&1*R*+(7@);H$&1*(%*+(7@);[

* 6$)$#'("*'0*#/$*7&T'7&)*@/("()(2'-&)*%$1C-#'("G*
* \/3*'0*#/$*&--$"#$1*/$&1*1$)$#$1]*

P*

J?J!,3C&!$2*)F!G#BB'!+3!%3*!C#-<!*F&!&+/&!
E^F***&G *(&)$(&*Q*$(*+&,$*R*(&)$(&'$(*+&,$!

* ***I**H**H****I**H**H**H****I**H**H**H**I**I**I*
*8G *%01$.$2$!3!(0"#&!4!%01$.$2$'(0"#&!
* ***I**H**H**H********I**H*******I**H**H**H****I**I** **

EOF***&G**)*!3!"#--.$2"05!4!)*'"#--.$2"0!
* ***I********I*H*H*H*********I****H**I**I**I*

***** *8G *$%&2$!3!&)05!4!$%&2$'&)0!
* *H*I*I****I*H*****I*H*H*I*I

ENF**&G *(&)$(&*Q*$(*+&,$*R*_(&)$(&'$(*+&,$!
* ***I**H**H****I**H**H**H******I**H**H**I**I**I**I*
*8G *JCA&2&#&*Q*7C0/'*R*_JCA&2&#&;7C0/'*
* ***I**H**H**H********I**H**********I**H**H**H****H**I***

E9:F*&G* *)*!3!"#--.$2"05!4!6)*'"#--.$2"0!
* ***I********I*H*H*H***********H****I**I**I**I*
*8G *$%&2$!3!&)05!4!6$%&2$'&)0!
* *H*I*I****I*H********I*HH*H*I ^*

J?K!N3!$F3%3B3/2)#B!'0L3-+2%#*23%!2%!"#$#%&'&M!
! !,*?&@&"$0$*'0*#/$*(")3*)&"2C&2$*A/(0$*&--$"#*
,C"-#'("0*&0*&*8(C"1&%3*7&%J$%5*'#*'0*#/$*(")3*
$T-$@#'("&)*)&"2C&2$*'"*#/$*A(%)1G*

! \/3*1($0*?&@&"$0$*/&Y$*"(*@/("()(2'-&)*
0C8(%1'"&#'("]*

! \/3*'0*?&@&"$0$*&--$"#*$T-$@#'("&)]***

O*

K?!7%2*2#B!'*-&''>#))&%*!#%+!'&)3%+#-;!$2*)F!#))&%*!!
* >*?&@&"$0$*A(%1B-(7@(C"1*/&0*#A(*&--$"#0D*
•  @%'7&%3*&--$"#D*0#%$00*("*#/$*'"'#'&)*7(%&**
•  (@#'("&)*0$-("1&%3*&--$"#D*@'#-/*,&))*("*#/$**
* *E&"#$F*@$"C)#'7&#$*7(%& **
E99F*&G *µ µ .. µ (µ (µ ..))      8G !µ µ (µ ..)!

*.*H*GG*H*EI*EI*GGFF* *1*I*EI*GGF*
! S/$*`%0#*A(%1*E-(7@)$7$"#F*'"*&*-(7@(C"1*

/&0*#/$*@%'7&%3*0#%$00*&--$"#*("*'#0*'"'#'&)*7(%&G**
! S/$*0$-("1*A(%1*E/$&1F*'"*&*-(7@(C"1*7&3*

/&Y$*#/$*0$-("1&%3*@'#-/*&--$"#*("*'#0*'"'#'&)*
7(%&G**

! ?&@&"$0$*-(",(%70*#(*+(7@(C"1*>--$"#* N*



K?D!,&)3%+#-;!#))&%*!+&B&*&+!2%!)3C$30%+'!
* !"*E9=F5*#/$*-(7@)$7$"#*%--(-+&!'0*0#%$00$1*&0*
#/$*'"'#'&)*$)$7$"#*'"*#/$*-(7@(C"1*%--(-+&'
.$"$*#(*0C%Y'Y$*'"*#/$*0/(%#$"$1*,(%7G***

E9=F*$,(*(+%*Q*$#!#******R*$,(*(+%'.$"$*(%*$,(*(+%'/
***1I**I**I*******1I*************.H!H*H****HI*********1I***I*I*
*8&#**************C78%$))&**C78%$))&*
*)3C$B********F&#+*********)3C$B;/$&1*********)3C$B;[

* S/$*/$&1*A'#/*#/$*0$-("1&%3*&--$"#*-&"*8$*
1$)$#$1G!
* ?&@&"$0$*-(",(%70*#(*+(7@)$7$"#*>--$"#G

9:*

K?J!O&+0)&+!'&)3%+#-;!#))&%*!2%!)3C$30%+'!
E9KF***&G **%)$(&*Q*#(*+&,$*R**%)$(&'$(*+&,$!

* ***.**H**H****.**H**H**H****.**H**H**H**I**I**I*
*8G*$-1$.$2$!3!*-"#&!4!$-1$.$2$!7'(0"#&8!
* ***.**H**H**H*******.**H*******.**H**H**H*E****I**I*F** **

E9<F**&G**.&!3!!"(-.$2"05!4!.&'"#--.$2"0!
* ***.********.*H*H*H*********.****H**I**I**I*

***** *8G*#%&2$!3!%)05!4!#%&2$'&)0!
* *1*I*I****.*H*****.*H*H*I*I

E9ZF**&G *(&)$(&*Q*$(*+&,$*R*_(&)$(&'$(*+&,$!
* ***I**H**H****I**H**H**H******I**H**H**I**I**I**I*
*8G*JCA&2&#&*Q*7C0/'*R*_JCA&2&#&;7C0/'*
* ***I**H**H**H********I**H**********I**H**H**H****H**I***

E9PF**&G**)*!3!"#--.$2"05!4!6)*'"#--.$2"0!
* ***I********I*H*H*H***********H****I**I**I**I*
*8G*$%&2$!3!&)05!4!6$%&2$'&)0!
* *H*I*I****I*H********I*HH*H*I

!
99*

K?K!"#$#%&'&!)3%G3-C'!*3!E3C$30%+>())&%*!
! ?&@&"$0$*'0*"(#*&"*$T-$@#'("*#(*C"'Y$%0&)*
+(7@(C"1;>--$"#G*

! .%'7&%3*&--$"#**'0*%$&)'U$1*&0*0#%$00*("*#/$*'"'#'&)*
7(%&*(,*#/$*-(7@)$7$"#G*

! a$-("1&%3*&--$"#*7&3*8$*%$&)'U$1*&0*@'#-/*,&))*
("*#/$*)$,#;$12$*(,*#/$*/$&1G*

E9^F *!"#$#%!Q*!&%'(!*R*!"#$#%'"*&9-!
!!!!!1II******1II***********.HHVHII
*E3C$B*Q*1&#+*R*E3C$B;H$&1
*0(-'$#3**030#$7**W0(-'&)*030#$7X*

*
9=*

=G=*+&#$2(%'$0*&"1*-(7@)$7$"#;/$&1*(%1$%*

9K*

! S/$*`%0#*7(%&*'"*&*A(%1*/&0*#/$*HBI*-("#%&0#*
'"*4$'/&"*E4&"0&'F*&--$"#*030#$7D*

***#$"#&!
E9OF*&G****** *H***I * *E8%'12$F*

*8G****** *I** *H * *E-/(@0#'-JF*
*-G***** *H***H * *E$12$F

! S/$*`%0#*@&'%*(,*7(%&0*'"*&*A(%1*/&0*@'#-/*
7(Y$7$"#D*HI*(%*IH*'"*S(J3(*?&@&"$0$D*

***#$"#&!
E9NF*&G****** *H***I * *E-/(@0#'-J0F*

*8G****** *I** *H * *E8%'12$F*
*-G*****_ *H***H*
*1G*** *_ *I *I

P?!(-/0C&%*'!G3-!Q3-+>2%2*2#B!#))&%*!
P?D!A2*)F!#))&%*!3%!*F&!R-'*!C3-#!!

=G=*+&#$2(%'$0*&"1*-(7@)$7$"#;/$&1*(%1$%*

9<*

! b7@/&#'-*0#%$00*,&))0*("*#/$*'"'#'&)*7(%&*(,*&*
A(%1B-(7@(C"15*"(#*("*#/$*&--$"#$1*7(%&*E-,G*
'"#$"0'#3*("*#/$*0#%$00$1*03))&8)$*E:&)'/-%!'2&,";SG**

E=:F*&G *#)$2$;** *8G**$&)'.&%$&;
* *.!H*I * **.!H;H*I*I *E"(";-("#%&0#'Y$F
* *c(Cd * *.%$,$-#C%&)*&00$78)3d **

!  !"*4(%$&"5*eY(A$)0*E0(7$#'7$0*$Y$"*
-("0("&"#0F*7&3*8$*)$"2#/$"$1*,(%*$7@/&#'-*(%*
-(""(#&#'Y$*@C%@(0$Gf**Ea(/"*9NNND*9NPF

E=9F**&G *c!.gi "(Y$%*#/$%$#
*8G**c!$$.gi "A&3*(Y$%*#/$%$ #

E==F *&G *$)$2$** *8G**$$$)$2$ !!-G*!$)$$$2$
* *I*H*I * *I***H*I * *I*H***I **
* *3(C * *3(Cd * *3(Cd * *

P?J!TC$F#*2)!'*-&''UB&%/*F&%2%/!3%!*F&!2%2*2#B!C3-#!

=G=*+&#$2(%'$0*&"1*-(7@)$7$"#;/$&1*(%1$%*

9Z*

! \(%1;'"'#'&)*'0*#/$*0#%("2*@(0'#'("*'"*?&@&"$0$*
EL&0CJ&A&*=::ZFG**

!  !"*a(C#/$%"*S(/(JC*?&@&"$0$5*)$"'#$1*%$g$T$0*
(,*@)(0'Y$0*&@@$&%*'"*'"#$%Y(-&)'-*@(0'#'("5*8C#*
"$Y$%*'"*'"'#'&)*@(0'#'("G*

E=KF *a(C#/$%"*S(/(JC*?&@&"$0$* *S(J3(*?&@&"$0$**
*k!"i***["-  *-k-**W@$%0'77("X***k!ki **
*" R*Y$)&%*&@@%(T'7&"#*
*h!#!  *[#-  *-t-  Wg&2X $h!t!%
$# R*&)Y$()&%*)&#$%&)*g&@*%

P?K!N3!B&%2*23%!3%!*F&!R-'*!C3-#!

=G=*+&#$2(%'$0*&"1*-(7@)$7$"#;/$&1*(%1$%*

9P*

! SC%J'0/*/&0*A(%1;'"'#'&)*0#%$00*-/&%&-#$%'U$1*
83*7(%$*$"$%23*(,*&%#'-C)&#'("*'"*&11'#'("*#(*
@'#-/*&--$"#5*A/'-/*'0*("*#/$*`"&)*03))&8)$*'"*
7(0#*A(%10*E?(/&"0("*E9NNOD*K<;KZFG**

!*<9*![%&vd&'] "W&#*/(7$X**
! h("2()'&"D*1$,&C)#*'"'#'&)*&--$"#*

&--(7@&"'$1*83*&*#("$*("*#/$*`"&)*03))&8)$*
Eh&##/$A0*9NZ9D*P:F*

! 4(%$&"*Ea$(C)FD*>--$"#*("*#/$*`%0#*03))&8)$*',*
/$&Y3i*(#/$%A'0$*&--$"#*#/$*0$-("1*03))&8)$*
Ea-/'$%'"2*&"1*Y&"*1$%*HC)0#*E=:9:FF*

P?P!,*-&''!3%!*F&!2%2*2#B!C3-#!2%!(B*#2)!B#%/0#/&'!

=G=*+&#$2(%'$0*&"1*-(7@)$7$"#;/$&1*(%1$%*

9^*

"  !"'#'&)*&--$"#*)&"2C&2$0*&%$*)'J$)3*#(*/&Y$D*
! M(A$)*/&%7("3*

*j%&)'-D*k'""'0/5*HC"2&%'&"5*b0#("'&"*
*>)#&'-D*SC%J'0/5*h("2()'&"5*4(%$&"*

# l)1*?&@&"$0$*E=-9$&F*/&1*Y(A$)*/&%7("3]*
*$2$($! ! !%$+$9$ ! !#&>&!
*/$&1* * *8(13* * *$)8(A*

! m$7'"&#'("*
#  ?&@&"$0$*/&0*2$7'"&#$0*E"-%0-)FD*

*%&22* ! !2-22*! !%&??0!
*0#&7@ */&"1)$ *#'-J$#**

! h(%@/(03"#&-#'-*/$&1;`"&)*(%1$%*E0CnT5*lM5*GGF*
#  ?&@&"$0$*'0*-("0'0#$"#)3*/$&1;`"&)G*
E-,G*6("$2&"*&"1*a#&7@$*9NOK5*.)&"J*9NNOF**

P?V!7%2*2#B!#))&%*!#%+!*;$3B3/2)#B!)3--&B#*23%'!

,&B&)*&+!W2LB23/-#$F;!!
6("$2&"5*.G*?&"$*&"1*6&Y'1*a#&7@$G*9NOKG*o/3#/7*&"1*#/$*

*/()'0#'-*(%2&"'U&#'("*(,*)'"2C'0#'-*0#%C-#C%$5*@#*!A)2*+?:$B!
!-C!D#-)-:-.BE!F-+?#-:-.BE!$)9!GB)2$H5*+Ia5*KK^VKZKG**

?(/&"0("5*I&%0G*9NNOG*S/$*a#%C-#C%$*(,*SC%J'-5*@#*!@0+%&,!
!I$).0$.*"5*$1G*IG*?(/&"0("*&"1*pG*+0&#q5*K:;PP5*o(C#)$12$G*

4C8(U("(5*H&%C(G*9NNPG*b'2(;"(*/CJC2(2(;J3(0$';"'*#0C'#$**El"*
*-(7@(C"1*0#%$00*'"*b"2)'0/F5*J*).-')-!G#&)"-'-!@$K0)*2*5*
*$1G*83*L&J&"(*4(U(*/&JC0/'*J&"%$J'*J'"$"**%("8C"0/C*
*/$"0/C*''"J&'5*K;9^G*b'-/(0/&5*S(J3(G*

L&0CJ&A&5*4C"'3&G*=::ZG*L!M)&N*9!L??+-$,#!2-!O$"$:&2B!$)9!
!P-&,&).Q!h(C#("*1$*m%C3#$%5*r$%)'"G*

L$0@(%5*h&%'"&*&"1*!%$"$*M(2$)G*9NOPG*D+-"-9&,!D#-)-:-.BQ!k(%'0G**
.)&"J5*k%&"0G*9NNOG*S/$*-(;Y&%'&#'("*(,*@/("()(23*A'#/*

*7(%@/()(23*&"1*03"#&TD*>*/(@$,C)*/'0#(%3G*I&).0&"2&,!
!@B?-:-.B*=5*9NZ;=K:G*

a-/'$%'"25*o$"s*&"1*H&%%3*Y&"*1$%*HC)0#G*=:9:G*\(%1*>--$"#*
*a30#$70*'"*#/$*I&"2C&2$0*(,*>0'&5*L!G0+<*B!-C!R-+9!
!L,,*)20$:!D$22*+)"!&)!2#*!I$).0$.*"!-C!2#*!R-+:95*$1G*83*H&%%3*
*Y&"*1$%*HC)0#5*$#*&)G5*Z:N;P9K5*h(C#("*1$*m%C3#$%G**

S(J'U&J'5*H'0&(G*=:99G*S/$*"&#C%$*(,*)'"$&%*'",(%7&#'("*'"*#/$*
*7(%@/(03"#&T;.k*'"#$%,&-$G*S).:&"#!I&).0&"2&,"!=O5*==^;=Z^G*


