
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



!

!

"#$%&'()*'(#)!+%,(&(-#./%)0%'!*#1!+(&'0%&&!23-#)!4&5,6-7-)(&'&!"38*,'%1!95!

:7(%#'!;<(,(1%!

!

!

!

2!'6%&(&!&<93(''%1!(#!8*0'(*7!=<7=(73%#'!-=!'6%!0%><(0%3%#'!=-0!'6%!1%)0%%!-=!

+-,'-0!-=!:7(#(,*7!4&5,6-7-)5!

*'!?*&&%5!@#($%0&('5A!2<,B7*#1A!C%D!E%*7*#1!

!

!

!

;6-#(!?*0&6*77.F1D*01&!G;,HI-#&J!

KLKK!

!

!

!

!

!

;<8%0$(&-0&M!

+0!?*''!N(77(*3&!46+A!?2A!O+(820'&A!GG;!

+0!:7(==!P*#!Q33%#!+R('46(7A!?2A!G;,HI-#&J!

! !



!

!

!

!

K!

!"#$%&'$(

)&'*+%,-./(?%#'*7!6%*7'6!80-=%&&(-#*7&!*0%!'*&B%1!D('6!3*B(#)!,0('(,*7!1%,(&(-#&!

*9-<'!'6%(0!,7(%#'S&!,*0%T!"'!(&!'6<&!<#&<080(&(#)!'6*'!,7(%#'!&<(,(1%!6*&!9%%#!1%&,0(9%1!*&!*!

1(&'0%&&(#)!%U8%0(%#,%!*3-#)!80-=%&&(-#*7&T!;()#(=(,*#'!%3-'(-#*7A!,-)#('($%A!*#1!

80-=%&&(-#*7!(38*,'&!6*$%!9%%#!0%8-0'%1!D6(,6!(#,7<1%!8&5,6-7-)(,*7!1(&'0%&&A!&6-,BA!&%7=.

97*3%A!)<(7'A!*#1!*9&%#'%%(&3T!!+<%!'-!'6%!$*0(*9(7('5!-=!(38*,'&!0%8-0'%1!*,0-&&!'6%!7('%0*'<0%A!

*!#-$%7!'6%-0%'(,*7!*880-*,6!'-!<#1%0&'*#1(#)!'6%!(38*,'!-=!,7(%#'!&<(,(1%!-#!8&5,6-7-)(&'&!

D*&!(387%3%#'%1!<&(#)!'D-!1%,(&(-#.0%)0%'!'6%-0(%&T!!!

01$2,/#(2!><*#'('*'($%!,0-&&.&%,'(-#*7!&<0$%5!1%&()#!D*&!<&%1!'-!3%*&<0%!'6%!(38*,'!

-=!,7(%#'!&<(,(1%!-#!8&5,6-7-)(&'&T!!G5!<&(#)!&'0<,'<0*7!%><*'(-#!3-1%77(#)A!'6%!=-77-D(#)!

=*,'-0&!D%0%!(#$%&'()*'%1M!0%)0%'A!1(&'0%&&A!&%7=.97*3%A!&<8%0$(&-05!&<88-0'A!*#1!9%7(%=&!*9-<'!

&<(,(1%!80%$%#'*9(7('5T!!211('(-#*775A!'D-!0%)0%'!'6%-0(%&!D%0%!'%&'%1!D6(,6!(#,7<1%1!'6%!

=-77-D(#)!$*0(*97%&!*&!80%1(,'-0&!-#!0%)0%'M!1%,(&(-#.0%)0%'A!1%,(&(-#!V<&'(=(,*'(-#A!1%,(&(-#.

80-,%&&!><*7('5A!*#1!(#'%#'(-#.9%6*$(-<0!,-#&(&'%#,5T!!:-#'0-7!3-1%7&!D%0%!'%&'%1!'-!,-#'0-7!

=-0!,*0%=<775!&%7%,'%1!,-#=-<#1(#)!$*0(*97%&A!*#1!*!&<887%3%#'*05!><*7('*'($%!*#*75&(&!D*&!

(#,7<1%1!(#$%&'()*'(#)!'6%!=*,'-0&!0%7*'%1!'-!,-8(#)!=-77-D(#)!,7(%#'!&<(,(1%T!2!&*387%!-=!KWX!

8&5,6-7-)(&'&!=0-3!C%D!E%*7*#1A!2<&'0*7(*A!:*#*1*A!@#('%1!Y(#)1-3A!*#1!'6%!@#('%1!;'*'%&!

-=!23%0(,*!D*&!(#,7<1%1!(#!'6(&!&'<15T!!

31#-4$#(Z6%!0%&<7'&!(1%#'(=(%1!&'*'(&'(,*775!&()#(=(,*#'!0%7*'(-#&6(8&!9%'D%%#!'6%!

=-77-D(#)!80%1(,'-0!$*0(*97%&!-#!0%)0%'M!1%,(&(-#.V<&'(=(,*'(-#A!1%,(&(-#.80-,%&&!><*7('5A!*#1!

9%7(%=&!*9-<'!&<(,(1%!80%$%#'*9(7('5T!211('(-#*775A!*!&()#(=(,*#'!3-1%0*'%!8-&('($%!0%7*'(-#&6(8!

D*&!%$(1%#,%1!9%'D%%#!0%)0%'!H*&!'6%!80%1(,'-0J!*#1!1(&'0%&&T!!Z6%!><*7('*'($%!*#*75&(&!

(#1(,*'%1!'6*'!6()6.><*7('5!&<8%0$(&-05!&<88-0'!*#1!<#1%0&'*#1(#)!'6%!80%1(,'($%!7(3('*'(-#&!

(#!*&&%&&(#)!&<(,(1%!0(&B!D%0%!(38-0'*#'!=*,'-0&!(#!,-8(#)!D('6!,7(%#'!&<(,(1%T!211('(-#*775A!



!

!

!

!

[!

=*,'-0&!(1%#'(=(%1!'6*'!D%0%!0%7*'%1!'-!8--0!,-8(#)!(#,7<1%1!V<1)%3%#'A!,-<#'%0.=*,'<*7!

'6(#B(#)!*#1!97*3%A!*#1!,-#=(1%#'(*7('5!7(3('*'(-#&!80%$%#'(#)!&%%B(#)!&<88-0'!=0-3!7-$%1!

-#%&T!

5,.'4-#6,.#(Z6%!80%&%#'!&'<15!1%3-#&'0*'%&!&<88-0'!=-0!'D-!=*,'-0&!D6(,6!*88%*0!'-!

(#=7<%#,%!0%)0%'!7%$%7&M!1%,(&(-#.V<&'(=(,*'(-#!*#1!1%,(&(-#.80-,%&&!><*7('5T!!211('(-#*775A!'6(&!

&'<15!*7&-!%$(1%#,%1!0%)0%'!*&!*!&()#(=(,*#'!3-1%0*'%!80%1(,'-0!-=!1(&'0%&&A!6()67()6'(#)!'6%!

0-7%!'6*'!0%)0%'!3*5!87*5!(#!(#=7<%#,(#)!*!0*#)%!-=!*==%,'($%!&'*'%&!*3-#)!8&5,6-7-)(&'&!

=-77-D(#)!,7(%#'!&<(,(1%T!!Z6%!=(#1(#)&!-=!'6%!80%&%#'!&'<15!6()67()6'!'6%!#%%1!=-0!'6%!

1%$%7-83%#'!-=!0-9<&'!&<88-0'!&'0<,'<0%&!'6*'!*,B#-D7%1)%!'6%!(38*,'!-=!,7(%#'!&<(,(1%T!(

! !



!

!

!

!

W!

!'*.,741/+181.$#(

"'!6*&!9%%#!*!80($(7%)%!'-!<#1%0'*B%!'6(&!0%&%*0,6!80-V%,'!*#1!('!D-<71!#-'!6*$%!9%%#!

8-&&(97%!D('6-<'!'6%!&<88-0'!=0-3!'6%!=-77-D(#)!8%-87%T!"!D-<71!7(B%!'-!9%)(#!95!

*,B#-D7%1)(#)!35!D-#1%0=<7!&<8%0$(&-0&A!+0!?*''!N(77(*3&!*#1!+0!:7(==!P*#!Q33%#T!!

Z6*#B!5-<!=-0!5-<0!%U8%0'(&%A!&'%*15!%#,-<0*)%3%#'A!*#1!8*'(%#,%!D6(7%!"!=<397%1!35!D*5!

'60-<)6!'6(&!7%#)'65!80-,%&&T!!\-<!6*$%!B(#17%1!HD6*'!"!B#-D!D(77!9%J!*!7(=%.7-#)!(#'%0%&'!(#!

0%&%*0,6!*#1!*,*1%3(*A!*#1!"!,*##-'!'6*#B!5-<!%#-<)6!=-0!'6*'T!"!D-<71!*7&-!7(B%!'-!

*,B#-D7%1)%!+0!]-6#!^('_)%0*71!=-0!'6%!&<8%0$(&(-#!5-<!80-$(1%1!3%!*'!'6%!-<'&%'!-=!'6(&!

80-V%,'T!!Z6*#B!5-<!=-0!9%7(%$(#)!(#!3%!*#1!35!(1%*&T!!

Z-!-<0!0%3*0B*97%!8&5,6-7-)(&'&!#%*0!*#1!=*0!D6-!8*0'(,(8*'%1!(#!'6(&!&'<15A!'6*#B!

5-<!=-0!5-<0!-8%##%&&!*#1!$<7#%0*9(7('5T!!Z6(&!80-V%,'!D-<71!#-'!6*$%!9%%#!8-&&(97%!D('6-<'!

5-<0!$*7<*97%!,-#'0(9<'(-#&T!

"!D-<71!7(B%!'-!*,B#-D7%1)%!+0!]-#!C<'6!=-0!*77!-=!'6%!,7(#(,*7!*#1!*,*1%3(,!

-88-0'<#('(%&!5-<!6*$%!-==%0%1!3%T!!Z6%0%!*0%!#-!D-01&!'-!1%&,0(9%!'6%!(38*,'!'6*'!5-<0!

&<88-0'!6*&!6*1!-#!35!V-<0#%5!6%0%T!!

Z6*#B!5-<!'-!35!D-#1%0=<7!=0(%#1&!*#1!,7*&&3*'%&!D6-!6*$%!D*7B%1!'6(&!8*'6!9%&(1%!

3%!`!G0(%-#(%A!+-##%77*A!/-&(%A!G0--B%A!?-0)*#A!Z(==*#5A!?(B*57*A!*#1!C*'*&6*T!2#!%U'0*!

&8%,(*7!*,B#-D7%1)3%#'!=-0!G0(%-#(%!*#1!+-##%77*!=-0!5-<0!<#D*$%0(#)!=0(%#1&6(8T!G0(%-#(%A!

'6*#B!5-<!=-0!5-<0!,-3%15!&B%',6%&A!$-(,%!#-'%&A!*#1!%#,-<0*)%3%#'!D6%#!'(3%&!D%0%!

'-<)6T!!\-<!*0%!'6%!97<%80(#'!-=!aD(&%SA!(#!'6%!D(&%.3(#1!3-1%7T!!2#1!'-!+-##%77*A!'6*#B!5-<!

=-0!-<0!&'<15!HD(#%J!1*'%&A!*#1!=-0!5-<0!&<88-0'!*#1!)%#%0-&('5T!"'!3%*#&!&-!3<,6!'-!6*$%!

&6*0%1!'6(&!D('6!5-<T!!

^(#*775A!"!D-<71!7(B%!'-!*,B#-D7%1)%!35!=*3(75!=-0!5-<0!&<88-0'!'60-<)6-<'!'6%!7*&'!

#(#%!5%*0&T!Z-!+*1A!?<3A!+*#5-#A!G0(*0A!R*5'-#A!*#1!C*#*!?*0)*0%'A!'6*#B!5-<!=-0!



!

!

!

!

b!

9%7(%$(#)!(#!3%T!2#1!'-!35!2<#'5!C(,-7*A!)-&6!D6%0%!1-!"!9%)(#c!Z6*#B!5-<!=-0!-<0!1*(75!

,-#$%0&*'(-#&A!5-<0!&6*08!D('A!*#1!=-0!5-<0!%#,-<0*)%3%#'!*7D*5&T!!"'!3*5!6*$%!'*B%#!3%!

*D6(7%A!9<'!"!6*$%!=(#*775!V-(#%1!5-<!(#!'6%!*<'6-0&!,7<9T!!

! !



!

!

!

!

d!

9&"41(,:(5,.$1.$#(

29&'0*,'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K!

2,B#-D7%1)%3%#'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!W!

Z*97%!-=!:-#'%#'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!d!

R(&'!-=!^()<0%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eK!

R(&'!-=!Z*97%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eW!

"#$%&'()*'(#)!+%,(&(-#./%)0%'!*#1!+(&'0%&&!23-#)!4&5,6-7-)(&'&!"38*,'%1!95!TTTTTTTTTTTTTTTTTTTT!eb!

:7(%#'!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eb!

:I24ZF/!eM!"#'0-1<,'(-#!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eb!

Z6%-0(%&!-=!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eX!

40%1(,'(#)!+%*'6!95!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K[!

40%1(,'(#)!+%*'6!95!;<(,(1%M!2!40*,'(,*7!+(7%33*!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K[!

40%1(,'(#)!+%*'6!95!;<(,(1%M!2!?%'6-1-7-)(,*7!+(7%33*!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Kb!

40%$%#'(#)!+%*'6!95!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Kd!

N6*'!29-<'!'6%!40-=%&&(-#*7c!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![e!

"387(,*'(-#&!=-0!3%#'*7!6%*7'6!80-=%&&(-#*7&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![[!

2!C-'%!-#!C-3%#,7*'<0%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![W!

:I24ZF/!KM!"38*,'&!-=!:7(%#'!;<(,(1%!-#!'6%!?%#'*7!I%*7'6!40-=%&&(-#*7&!TTTTTTTTTTTTTTTTTTTTTTTT![f!

"38*,'&!-=!:7(%#'!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![f!

^*,'-0&!/%7*'%1!'-!"#,0%*&%1!+(&'0%&&!/%&8-#&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!We!



!

!

!

!

f!

Z0%*'3%#'!:-#'%U'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!WK!

+(==%0%#,%&!G%'D%%#!+(&,(87(#%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!WW!

Z0*(#(#)!*#1!;<88-0'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Wb!

2''('<1%&!Z-D*01!;<(,(1%!40%$%#'*9(7('5!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!WX!

;'()3*!*#1!G7*3%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!bL!

:I24ZF/![M!Z6%-0%'(,*7!^0*3%D-0B!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!b[!

Z6%-0(&(#)!'6%!"38*,'&!-=!:7(%#'!;<(,(1%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!b[!

Z6%-0(%&!-=!/%)0%'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!bb!

+%,(&(-#.]<&'(=(,*'(-#!Z6%-05!-=!/%)0%'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!bg!

"#'%#'(-#.G%6*$(-<0!:-#&(&'%#,5!*#1!/%)0%'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!de!

/%&%*0,6!40-V%,'!/*'(-#*7%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!df!

:I24ZF/!WM!/%&%*0,6!h<%&'(-#&!*#1!I58-'6%&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dg!

2(3&!*#1!0%&%*0,6!><%&'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dg!

FU87-0*'-05!><%&'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dg!

FU87-0*'-05!h<%&'(-#!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dg!

FU87-0*'-05!h<%&'(-#!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dg!

FU87-0*'-05!h<%&'(-#!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fL!

FU87-0*'-05!h<%&'(-#!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fL!

FU87-0*'-05!h<%&'(-#!^($%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fe!

I58-'6%&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fe!

I58-'6%&(&!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fe!

I58-'6%&(&!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fK!



!

!

!

!

X!

I58-'6%&(&!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fK!

I58-'6%&(&!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fK!

h<*7('*'($%!h<%&'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!f[!

h<*7('*'($%!h<%&'(-#!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!f[!

h<*7('*'($%!h<%&'(-#!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fW!

:I24ZF/!bM!?%'6-1&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fb!

G0(%=!Q$%0$(%D!-=!Q#'-7-)5!*#1!F8(&'%3-7-)5!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fb!

:0('(,*7!/%*7(&3!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fd!

/%,0<('3%#'!40-,%&&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!fg!

4*0'(,(8*#'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!XL!

Q8%#!;,(%#,%!40*,'(,%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xb!

F'6(,*7!:-#&(1%0*'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xb!

:-#=(1%#'(*7('5!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xb!

4&5,6-7-)(,*7!+(&,-3=-0'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xd!

:<7'<0*7!/%&8-#&($%#%&&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xf!

/%D*01!=-0!4*0'(,(8*'(-#!*#1!;<33*05!-=!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xf!

40-,%1<0%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!XX!

?*'%0(*7&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xg!

40%.P*7(1*'%1!?%*&<0%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Xg!

21*8'%1!?%*&<0%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gK!

C%D!?%*&<0%&!:0%*'%1!=-0!'6(&!;'<15!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gW!
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+*'*!2#*75&(&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gX!

FU87-0*'-05!2#*75&(&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gg!

;'0<,'<0*7!F><*'(-#!?-1%77(#)!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLL!

Z%&'!-=!I58-'6%&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLK!

I58-'6%&(&!Q#%!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eL[!

I58-'6%&(&!Q#%!:-#'0-7!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLW!

I58-'6%&(&!ZD-!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLb!

I58-'6%&(&!ZD-!:-#'0-7!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLd!

I58-'6%&(&!Z60%%!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLf!

I58-'6%&(&!Z60%%!:-#'0-7!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLX!

I58-'6%&(&!^-<0!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLg!

I58-'6%&(&!^-<0!:-#'0-7!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeL!

F&'(3*'(-#!?%'6-1!*#1!^('!&'*'(&'(,&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eee!

:-#=-<#1(#)!P*0(*97%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeK!

/*'(-#*7%!=-0!:-#=-<#1(#)!P*0(*97%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeK!

"#1(,%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeW!

h<*7('*'($%!2#*75&(&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeW!

:I24ZF/!dM!h<*#'('*'($%!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eef!

+%&,0(8'($%!/%&<7'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eef!

FU87-0*'-05!0%&<7'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeg!

FU87-0*'-05!h<%&'(-#!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeg!

FU87-0*'-05!h<%&'(-#!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeg!
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FU87-0*'-05!h<%&'(-#!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeg!

FU87-0*'-05!h<%&'(-#!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eK[!

FU87-0*'-05!h<%&'(-#!^($%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKb!

Z%&'!-=!I58-'6%&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKX!

I58-'6%&(&!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKX!

I58-'6%&(&!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[e!

I58-'6%&(&!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[[!

I58-'6%&(&!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[X!

:I24ZF/!fM!h<*7('*'($%!/%&<7'&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eWK!

/%&%*0,6!h<%&'(-#!Q#%!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eW[!

/%&%*0,6!h<%&'(-#!ZD-!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!ebg!

:I24ZF/!XM!+(&,<&&(-#!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!edX!

Y%5!h<*#'('*'($%!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!edg!

FU87-0*'-05!h<%&'(-#!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!edg!

FU87-0*'-05!h<%&'(-#!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efe!

FU87-0*'-05!h<%&'(-#!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efK!

FU87-0*'-05!h<%&'(-#!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!ef[!

FU87-0*'-05!h<%&'(-#!^($%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efW!

I58-'6%&(&!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efb!

I58-'6%&(&!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eff!

I58-'6%&(&!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efX!

I58-'6%&(&!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!efg!
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Y%5!h<*7('*'($%!^(#1(#)&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eXe!

/%&%*0,6!h<%&'(-#!Q#%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eXe!

^*,'-0&!'6*'!6%78%1!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eXe!

^*,'-0&!'6*'!I(#1%0%1!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eX[!

/%&%*0,6!h<%&'(-#!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eXf!

"387(,*'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!egL!

R(3('*'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!egb!

^<'<0%!/%&%*0,6!+(0%,'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!egg!

:-#,7<&(-#!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!KLe!

/%=%0%#,%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!KL[!

288%#1(,%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K[e!

288%#1(U!2M!"#=-03*'(-#!;6%%'!*#1!;<0$%5!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K[K!

288%#1(U!GM!/%,0<('3%#'!R%''%0!'-!40-=%&&(-#*7!Q0)*#(&*'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTT!K[[!

288%#1(U!:M!/%&%*0,6!:*&%!;'<15!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!K[b!
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;6#$(,:(<6+-%1#(

!
^()<0%!e!;'0-%9%!*#1!;,6<'S&!+<*7!40-,%&&!-=!:-8(#)!D('6!G%0%*$%3%#'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTT!bW!

^()<0%!K!4*'6!2#*75&(&!-=!"G:!-#!40-,%&&!*#1!Q<',-3%!/%)0%'!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!dW!

^()<0%![!I58-'6%&(&!Q#%!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eL[!

^()<0%!W!I58-'6%&(&!Q#%!?-1%7!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLW!

^()<0%!b!I58-'6%&(&!ZD-!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLb!

^()<0%!d!I58-'6%&(&!ZD-!?-1%7!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLd!

^()<0%!f!I58-'6%&(&!Z60%%!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLf!

^()<0%!X!I58-'6%&(&!Z60%%!?-1%7!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLX!

^()<0%!g!I58-'6%&(&!^-<0!?-1%7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLg!

^()<0%!eL!I58-'6%&(&!^-<0!?-1%7!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeL!

^()<0%!ee!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKL!

^()<0%!eK!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!Z60%%!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKK!

^()<0%!e[!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eK[!

^()<0%!eW!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!^-<0!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKW!

^()<0%!eb!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!^($%!!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKd!

^()<0%!ed!4*'6!+(*)0*3!=-0!FU87-0*'-05!h<%&'(-#!^($%!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKf!

^()<0%!ef!4*'6!+(*)0*3!=-0!I58-'6%&(&!Q#%!!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eKg!

^()<0%!eX!4*'6!+(*)0*3!=-0!I58-'6%&(&!Q#%!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[L!

^()<0%!eg!4*'6!+(*)0*3!=-0!I58-'6%&(&!ZD-!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[e!

^()<0%!KL!4*'6!+(*)0*3!=-0!I58-'6%&(&!ZD-!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[[!

^()<0%!Ke!4*'6!+(*)0*3!=-0!I58-'6%&(&!Z60%%!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[b!

^()<0%!KK!4*'6!+(*)0*3!=-0!I58-'6%&(&!Z60%%!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[f!
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^()<0%!K[!4*'6!+(*)0*3!=-0!I58-'6%&(&!^-<0!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!e[g!

^()<0%!KW!4*'6!+(*)0*3!=-0!I58-'6%&(&!^-<0!:-#'0-7!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eWL!
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!
Z*97%!e!4*0'(,(8*#'!+%3-)0*86(,&!*#1!:6*0*,'%0(&'(,&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!X[!

Z*97%!K!Z6%!+%,(&(-#!/%)0%'!;,*7%!H+/;J!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!ge!

Z*97%![!Z6%!"38*,'!-=!F$%#'!H"F;./J!;,*7%!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gK!

Z*97%!W!P(%D&!*9-<'!;<(,(1%!40%$%#'(-#!:7(#(,*7!h<%&'(-##*(0%!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!g[!

Z*97%!b!;%7=.G7*3%!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gW!

Z*97%!d!+%,(&(-#.]<&'(=(,*'(-#!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gb!

Z*97%!f!+%,(&(-#.40-,%&&!h<*7('5!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gd!

Z*97%!X!"#'%#'(-#.G%6*$(-<0!:-#&(&'%#,5!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gf!

Z*97%!g!;<8%0$(&-05!;<88-0'!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gf!

Z*97%!eL!"#1%8%#1%#'!*#1!+%8%#1%#'!P*0(*97%&!=-0!FU87-0*'-05!2#*75&(&!TTTTTTTTTTTTTTTTTTTTTTTTTTTT!gg!

Z*97%!ee!"#1%8%#1%#'!*#1!+%8%#1%#'!P*0(*97%&!=-0!I58-'6%&%&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eLe!

Z*97%!eK!h<*7('*'($%!/%&%*0,6!h<%&'(-#&!*#1!;<0$%5!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eed!

Z*97%!e[!+%&,0(8'($%!;'*'(&'(,&!=-0!;,*7%!/%&8-#&%!+(&'0(9<'(-#&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eeX!

Z*97%!eW!/%&<7'&!h<*7('*'($%!/%&%*0,6!h<%&'(-#&!*#1!;<0$%5!"'%3&!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!eWK!
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