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>.(&%'&<:*9'<@-*$1*A-3-?$#,-:'9!W1#!$.<9!O!@,(*<9!1-0&*<![<!4<!`01$-*,&!A%.)&>F-'#U!"<!d!"<!C(0-:9!
EQROB!OUEET<!
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! EfO!

VfUVV5VWY!h$F1!WUOWY!^UEfY![,*#!SUO^Y!OWUERB<OW!D,.!)*!(,&'*F==$-)&'9!8$1!I$!#01$*!*)&!

A;=<!Z$@!O^UEW5OTY!h$F1!EOUVEY!`*!fUfY!EEUfY!I0>!EUEVB<!D,.a*!.$*)-$!)*!=,-!I)*!?$,?($!

1,!>$!#,(8!0*!I$!)*!#,(8!AZ$@!EEUWWY!ERUOY!OTUS9!O^B9!0&.!1#$-$=,-$9!1,!-$?$&1!0&.!1,!

=,-*0:$!*)&9!0&.!1,!?F-*F$!I)*!'-0;$!0&.!2$-;8<!4*!,??,*$.!1,!>$)&'!;0?-);),F*!0*!

1#$!?0'0&!.$)1)$*9!D,.!)*!(0@)*#!)&!I)*!0==$;1),&!1,+0-.!I)*!?$,?($!$@$&!+#$&!1#$8!

0-$!F&=0)1#=F(!1,!I)2<!i,-!$702?($9!+#$&!I)*!?$,?($!+$-$!+08+0-.9!D,.!/($.!1#$2!

+)1#!;,-.*!,=!0!20&9!+)1#!>,&.*!,=!(,@$3!AI,*!EEUWB<!

D,.!)*!.$*;-)>$.!)&!0&1#-,?,2,-?#);!1$-2*q0*!+$-$!1#$!?0'0&!.$)1)$*q8$1!

D,.!)*!$&1)-$(8!.)*1)&;1!=-,2!1#,*$!=0(*$!',.*<Of!4(>-)'#1!&,1$.!1#$!?0-1);F(0-!0*?$;1*!

,=!>)>();0(!2,&,1#$)*2!1#01!0-$!,=1$&!0**F2$.<!D,.a*!*$(=5-$@$(01),&9!#,+$@$-9!+0*!

0&!)&;,2?0-0>($!$7;$?1),&0(&$**!)&!;,2?($1$!;,&1-0*1!1,!1#$!;#0-0;1$-!,=!1#$!?0'0&!

.$)1)$*!0&.!1#$)-!*0;-)=);$*<!"#$!;,&1$2?,-0-)$*!,=!0&;)$&1!X*-0$(!+,F(.!#0@$!=$(1!

*;0&.0()K$.!>8!1#$!=,((,+)&'!.,;1-)&$*U!/>$()$=!)&!1#$!$7)*1$&;$!,=!,&(8!,&$!D,.9!+#,!

)*!1#$!C-$01,-!,=!1#$!+,-(.!0&.!1#$!')@$-!,=!0((!()=$Y!1#$!>$()$=!1#01!D,.!)*!#,(8!0&.!

MF*19!+)1#,F1!*$7F0()18!,-!281#,(,'8Y!1#$!>$()$=!1#01!D,.!)*!)&@)*)>($!1,!20&!$7;$?1!

F&.$-!*?$;)0(!;,&.)1),&*!0&.!1#01!&,!'-0?#);!&,-!?(0*1);!-$?-$*$&101),&!,=!I)2!)*!

?$-2)**)>($Y!1#$!>$()$=!1#01!D,.!)*!&,1!-$*1-);1$.!1,!0&8!?0-1!,=!I)*!;-$01),&9!>F1!)*!

$NF0((8!01!#,2$!)&!#$0@$&9!)&!1#$!.$*$-19!,-!)&!`0($*1)&$Y!1#$!>$()$=!1#01!D,.!)*!*,!=0-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
OW!X>).<!OUESW<!
Of!X*0)0#!WTqWQ!.$10)(*!1#$!*F?-$20;8!0&.!'-$01&$**!,=!D,.!)&!;,&1-0*1!1,!1#$!

)2?,1$&;$!,=!1#$!=0(*$!',.*!,=!P0>8(,&<!i,-!$702?($9!X*0)0#!WT!.$*;-)>$*!1#$!?,+$-!0&.!
+)*.,2!,=!D,.9!+#,!)*!,2&)?,1$&1!AWTUEOB9!,2&)*;)$&1!AWTUEV5EWB9!)&=)&)1$!AWTUEf5ESB9!
?$-=$;1!AWTUEQ9!OfB9!0&.!)22,@0>($!AWTUER5OTB<!X&!;,&1-0*1!1,!1#$!1-F$!D,.9!1#$!=0(*$!',.*!
-$NF)-$.!;-0=1*20&!1,!*10>)()K$!1#$!).,(*!*,!0*!&,1!1,!>$!2,@$.!)&!1#$!,&',)&'!;,F-*$!,=!()=$Y!
1#$8!0-$!;,&1-0*1$.!+)1#!1#$!4(2)'#18!D,.9!+#,!/+)((!&,1!1,11$-3!AWTUOTB<!D,.!;#).$.!1#$!
?$,?($!=,-!;,2?0-)&'!I)2!1,!0&8!,1#$-!AWTUO^B<!"#$!-$0*,&!+#8!I$!)*!)&;,2?0-0>($!)*!1#01!
I$!)*!/1#$!%@$-(0*1)&'!D,.9!1#$!ZG_h9!1#$!C-$01,-3!AWTUOS5VEB<!D,.!;0&&,1!>$!;,2?0-$.!1,!
0&8!#F20&!,-!0&8!).,(*<!X&.$$.9!1#$!Z,-.!D,.!;#0(($&'$.!1#$!).,(*!1,!.$2,&*1-01$!1#01!1#$8!
0-$!=0(*$!>0*$.!,&!1#$)-!()2)1$.!:&,+($.'$!AWEUOE5OWB<!C,&@$-*$(89!D,.!.$;(0-$.!1#01!I)*!
=,-$:&,+($.'$!)*!;,F?($.!+)1#!I)*!'(,-8!AWOUf5RB<!_$2)&)*;$&1!,=!%?#$*)0&*!E9!D,.!.$;(0-$.!
1#01!I$!;-$01$.!0!?$,?($!F&1,!I)2*$(=!=,-!I)*!'(,-8!0&.!1,!.$2,&*1-01$!I)*!?-0)*$!AWVUS9!
OEB<!"#$!*101$2$&1!,=!D,.a*!)&1$&1!.,$*!&,1!)&.);01$!?-,>0>)()189!>F1!1#$!;$-10)&18!,=!1#$!
=F(=)((2$&1!,=!D,.a*!+)((<!X&!;,&1-0*1!1,!1#$!=0(*$!',.*q1#$!).,(*q+#,!;0&&,1!*?$0:!+)1#!
0&8!.$'-$$!,=!;$-10)&189!D,.!;,220&.$.9!/6#,F1!=,-!M,89!G!#$0@$&*9!=,-!1#$!ZG_h!#0*!.,&$!
)13!AWWUR5OT9!OVB<!D,.a*!.$;-$$*!0-$!;$-10)&Y!1#$8!0-$!,F1*).$!>,1#!1)2$!0&.!#)*1,-8<!
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! EfV!

*F?$-),-!1,!0((!;-$01$.!>$)&'*9!+#$1#$-!#$0@$&(8!>,.)$*9!0&'$();!2$**$&'$-*9!

.$2,&*9!,-!=0(*$!',.*9!1#01!I$!-$20)&*!0>*,(F1$(8!F&)NF$<!<!<!<3O^!

"#$!;,&1-0*1!>$1+$$&!1#$!D,.!,=!X*-0$(!0&.!1#$!?0'0&!.$)1)$*!;,F(.!&,1!>$!

0&8!2,-$!0??0-$&1!1#0&!)&!1#$!>)>();0(!1$719!+#);#!-$0.*9!/"#$&!D,.!*0).9!jZ$1!g*!

20:$!20&!)&!GF-!)20'$9!0;;,-.)&'!1,!,F-!():$&$**3!AD$&!EUO^B<!4*!,??,*$.!1,!>$!0!

*(0@$9!#F20&)18!+)((!*$-@$!0*!D,.a*!-$?-$*$&101)@$<!`-),-!1,!1#$)-!=0((9!4.02!0&.!%@$!

$&M,8$.!=$((,+*#)?!+)1#!D,.9!+0(:)&'!)&!1#$!'0-.$&!+)1#!I)29!0&.!#0@)&'!1#$!Z,-.!

;0-$!=,-!1#$)-!+$((>$)&'<OS!J#$-$0*!1#$!?0'0&!.$)1)$*!20.$!#F20&*!1,!>$!1#$)-!

*(0@$*9!D,.!20.$!#F20&*!1,!=$((,+*#)?!+)1#!I)2<!"#$!;-$01),&!,=!1#$!+,-(.!0&.!

#F20&)18!$@$&!;F(2)&01$*!)&!0!60>>01#9!+#);#!+)((!>$!0!*?$;)0(!.08!=,-!;,22F&),&!

+)1#!D,.<!\,-$,@$-9!+#$&!D,.a*!*0)&1*!.)$!A)&!;,&1-0*1!1,!4-1$2)*9!=,-!$702?($B9!I$!

'$&F)&$(8!+$$?*!A[,#&!EEUVfB<!

#

!!!"/"E"#-23#F6G96>=9#'=>46<6>6=9#*6?3#

!

"#$-$!)*!*,2$!;,--$*?,&.$&;$!>$1+$$&!1#$!>)>();0(!*0;-)=);)0(!-)1$!0&.!1#,*$!,=!1#$!

0&;)$&1!+,-(.<!6$@$-0(!,=!1#$!;01$',-)$*!,=!,==$-)&'*!)&!Z$@)1);F*!Eqf!0-$!011$*1$.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O^!J)(()02!i,7+$((!4(>-)'#19!=(4.<-$?$@)*<:D*'.-*J-?&@&$:*$1*L%(<-?9!f1#!$.<!AP0(1)2,-$U!

[,#&!I,?:)&*!`-$**9!ER^QY!-$?-)&19!Z,F)*@)(($U!J$*12)&*1$-![,#&!]&,7!`-$**9!OTT^B!EE^<!
OS!",!F&.$-*10&.!4.02!0&.!%@$!0*!1-F$!#)*1,-);0(!=)'F-$*9!*$$!%F'$&$!I<!\$--)((9!

/D$&$*)*!EqEE!0*!Z)1$-0(!I)*1,-893!)&!+.-*G-:-%&%*M<4'$(E*B)'.%*<:D*J-<?&'&-%9!;,2?<!$.<!_,&!
[<!P)'0(:$![-<!AD-$$&!i,-$*19!4_U!\0*1$-!P,,:*9!OTTQB!Sf5RO<!i,-!$702?($*!,=!;-)1);0(!
*;#,(0-*#)?!0'0)&*1!1#$!'$&F)&$&$**!,=!D$&$*)*!EqEE!0*!#)*1,-89!*$$!I$-20&&!DF&:$(9!
G-:-%&%9!V-.!$.<9!1-0&*<!\0-:!%<!P)..($!ADr11)&'$&U!L0&.$&#,$;:!d!_F?-$;#19!ERETY!-$?-)&19!
\0;,&9!D4U!\$-;$-!g&)@$-*)18!`-$**9!ERRSB!@))57)7Y!0&.9!H)$(*!`$1$-!Z$2;#$9!F(-?5D-*'$*
L%(<-?N%*F<%'9!1-0&*<!%<!i<!\0&)*;0(;,!A`$0>,.89!\4U!I$&.-);:*,&9!ERQQB!EO5O^<!"#$!&02$*!
/4.023!0&.!/%@$3!.,!#0@$!*82>,();!*)'&)=);0&;$<!/4.023!)*!>,1#!0!?-,?$-!&02$!0&.!0(*,!0!
'$&$-);!1$-2!=,-!/#F20&:)&.93!0&.!/%@$3!)*!0!+,-.?(08!,=!1#$!@$->!hW*j^!A/()=$3B9!+#);#!
$7?(0)&*!1#$!20&a*!;,22$&1!1#01!*#$!/+0*!1#$!2,1#$-!,=!0((!'.-!()@)&'<3!"#$!*82>,()*2!,=!
1#$!&02$*!#0*!($.!1,!0**F2?1),&*!1#01!1#$!?$,?($!0&.!$@$&1*!)&!D$&$*)*!EqEE!0-$!&,1!
#)*1,-);0(Y!1#$-$=,-$9!1#$!&0--01)@$!+,F(.!>$!0!2$10?#,-);0(!0;;,F&1!+)1#!-$'0-.!1,!1#$!
,-)')&*!,=!#F20&)18!0&.!1#$!$==$;1*!,=!*)&!F?,&!#F20&!()=$<!_$(01$.!1,!1#)*!&,1),&!)*!1#$!2,-$!
?-,'-$**)@$(8!*101$.!0**$-1),&!1#01!'$&$1);*!.)*?-,@$*!0!#)*1,-);0(!4.02!0&.!%@$9!0&.!1#F*!
#F20&)18!$2$-'$.!'-0.F0((8!=-,2!*$@$-0(!*$?0-01$(8!,-)')&01)&'!,-'0&)*2*!*#0-)&'!0!
;,22,&!'$&$1);!?,,(!A$<'<![)228!I<!h0@)*9!/6;)$&;$9!"#$,(,'89!0&.!1#$!6$0-;#!=,-!1#$!
I)*1,-);0(!4.0293!)&!M<&'.*<:D*2-<(:&:@9!$.<!h0@).!6<!h,;:$-8!bH0*#@)(($U!PdI!`F>()*#)&'9!
OTEOe!V^R5QOY!h$&&)*!L$&$209!/D$&$*)*!0&.!1#$!D$&,2$93!F-(%#-4'&3-%*$:*94&-:4-*<:D*
>.(&%'&<:*M<&'.!^O!b6$?1$2>$-!OTETeU!E^^5SQB<!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



! EfW!

>$8,&.!1#$!X*-0$()1$!;F(1<OQ!C,'&01$*!,=!jb^z#!A/,==$-)&'93!/*0;-)=);$3B!0-$!011$*1$.!)&!

4::0.)0&9!4-020);9!`#,$&);)0&9!`F&);9!0&.!g'0-)1);!()1$-01F-$<!C,'&01$*!,=!hl`ou!A1#$!

>F-&1!,==$-)&'B!)&!Z$@)1);F*!E!0-$!011$*1$.!)&!I)11)1$9!H$,5`F&);9!`F&);9!g'0-)1);!

()1$-01F-$9!0&.!?$-#0?*!)&!1#$!`-,1,56)&0)1);!)&*;-)?1),&*<!"#$!1$-2!F*$.!=,-!1#$!2$0(!

,==$-)&'!)&!Z$@)1);F*!O!)*!hj*n+m!9!0&.!;,'&01$*!,=!)1!=)&.!011$*101),&!)&!g'0-)1);9!

`#,$&);)0&9!`F&);9!0&.!G==);)0(!4-020);<!"#$!1$-2!F*$.!=,-!1#$!?$0;$!,==$-)&'!)&!

Z$@)1);F*!V!)*!<ym!l*v=9!0&.!;,'&01$*!,=!)1!=)&.!011$*101),&!)&!4::0.)0&9!I)11)1$9!`F&);9!

0&.!g'0-)1);!()1$-01F-$<!"#$!*0;-)=);)0(!-)1F0(!+0*!;,22,&!)&!1#$!0&;)$&1!+,-(.9!

+#);#!2$0&*!1#01!*0;-)=);$!)*!&,1!0!2$-$(8!?-)2)1)@$!2,1)@01),&Y!-01#$-9!1#$!,==$-)&'*!

;,F(.!)&;(F.$!;,2?($7!-$()'),F*!).$0*9!*F;#!0*!1#,*$!*0;-)=);$*!1#01!;0&!>$!).$&1)=)$.!

)&!1#$!;F(1!,=!0&;)$&1!X*-0$(<!"#$!>)>();0(!($')*(01),&!+)1#!-$'0-.!1,!1#$!*0;-)=);)0(!

-)1F0(!+0*!)&.$$.!>0*$.!F?,&!.$*;-)?1),&*!0&.!*1-F;1F-$*!1#01!+$-$!;,22,&!)&!1#$!

0&;)$&1!+,-(.9!8$1!1#$!,==$-)&'*!1#01!D,.!($')*(01$.!=,-!X*-0$(!#0.!1#$!2,*1!;,2?($1$!

0&.!*F?$-(01)@$!2$0&)&'!,=!0&8!*0;-)=);$*<OR!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
OQ!D<![,#0&&$*!P,11$-+$;:9!I$(2$-!_)&''-$&9!0&.!I$)&K5[,*$=!i0>-89!$.*<9!+.-$?$@&4<?*

A&4'&$:<()*$1*'.-*C?D*+-%'<,-:'9!Ef!@,(*<9!1-0&*<![,#&!"<!J)(()*9!D$,==-$8!J<!P-,2)($89!0&.!
h0@).!%<!D-$$&!AD-0&.!_0?).*U!%$-.20&*9!ERSW5OTT^BY![0;,>!I,=1)MK$-!0&.!]<![,&'$()&'9!$.*<9!
A&4'&$:<()*$1*7$('.QP-%'*9-,&'&4*L:%4(&#'&$:%9!O!@,(*<!AZ$).$&U!P-)((9!ERRfBY!J)(($2!4<!
L0&D$2$-$&9!'$&<!$.<9!7-;*L:'-(:<'&$:<?*A&4'&$:<()*$1*C?D*+-%'<,-:'*+.-$?$@)*R*!"-@-%&%9!f!
@,(*<!AD-0&.!_0?).*U!n,&.$-@0&9!ERRSBY!J,(=-02!@,&!6,.$&9!=00<D&%4.-%*H<:D;S('-(854.9!V!
@,(*<!AJ)$*>0.$&U!I0--0**,+)1K9!ER^f5QEBY!\,*#$!J$)&=$(.9!/6,;)0(!0&.!CF(1);!X&*1)1F1),&*!
)&!1#$!`-)$*1(8!6,F-;$!4'0)&*1!"#$)-!4&;)$&1!H$0-!%0*1$-&!P0;:'-,F&.93!)&!F($4--D&:@%*$1*'.-*
!&@.'.*P$(?D*>$:@(-%%*$1*I-;&%.*9'5D&-%!A[$-F*0($2U!J,-(.!g&),&!,=![$+)*#!61F.)$*9!ERQVB!
Rf5EOR<!

OR!C$-10)&(89!)1!+,F(.!>$!)2?,**)>($!1,!*08!1#01!1#$!>)>();0(!+-)1$-*!&$@$-!-$=$-$&;$.!
;,&1$2?,-0-8!281#,(,'8<!I,+$@$-9!+#$&!1#$!*0;-$.!+-)1$-*!F*$.!?0'0&!281#*!)1!+0*!&,1!
1#$!-$*F(1!,=!0&!)&=(F$&;$!,=!1#$!?0'0&!;F(1F-$Y!-01#$-9!1#$!-$=$-$&;$*!+,F(.!():$(8!*$)K$!1#$!
011$&1),&!,=!1#$!?$,?($!*)&;$!1#$8!+$-$!>0*$.!F?,&!=02)()0-!*1,-)$*!,=!1#$)-!.08!A;=<!D$&!OSY!
X*0!fEY!`*!SWY!_$@!EO!0*!$702?($*B<!"#$-$=,-$9!)1!)*!&,1!1,!*08!1#01!1#$!X*-0$()1$*!;,?)$.!?0'0&!
1#,F'#1*!0&.!>$()$=*!)&1,!1#$)-!+-)1)&'*Y!-01#$-9!1#$!0((F*),&*!1,!=02)()0-!281#*!+,F(.!():$(8!
0-,F*$!1#$!011$&1),&!,=!1#$)-!;,&1$2?,-0-)$*<!X=!1#$!>)>();0(!+-)1$-*!>,--,+$.!=-,2!?0'0&!
>$()$=!0&.!?-0;1);$9!)1!+,F(.!*$$2!NF)1$!0??0-$&1!1#01!,&$!+,F(.!$7?$;1!1,!=)&.!,1#$-!
?-$@0($&1!281#*!)&!1#$!$0-()$*1!6;-)?1F-$*<!"#$!281#);0(!0;;,F&1*!0-$!=,F&.!)&!6;-)?1F-$!01!
=0)-(8!(01$!.01$*!+#$&!1#$!>$()$=*!,=!1#$!X*-0$()1$*!+$-$!=)-2(8!>0*$.!F?,&!1#$!>$()$=!,=!1#$!
,&$!1-F$!D,.!+#,!+0*!)&;,2?0-0>($!0&.!(0;:$.!0&8!$NF0(!1,!;#0(($&'$!I)*!*,@$-$)'&18<!i,-!
$702?($9!)&!1#$!B<::-(%*<:D*>5%'$,%*$1*'.-*/&8?-9!1#$!;,&1-)>F1,-*!?-,@).$.!1#$!=,((,+)&'!
;,&;(F*),&*U!/J$!:&,+!1#01!1#$!I$>-$+*!()@$.!&$71!1,!1#$!C0&00&)1$*!0&.!+$-$!=02)()0-!
+)1#!1#$)-!()=$*18($9!+,-(.!@)$+9!-$()'),&9!0&.!()1$-01F-$<!\0&8!1)2$*!1#$!I$>-$+*!0.,?1$.!
1#$!C0&00&)1$!-$()'),&<!<!<!<!\F;#!,=!1#$!?-,?#$1*a!*1$-&!+0-&)&'!+0*!0!-$0;1),&!0'0)&*1!1#$!
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! Eff!

60;-)=);$9!,=!;,F-*$9!)*!&,1!1#$!,&(8!1$-2)&,(,'8!$2?(,8$.!)&!1#$!G(.!

"$*102$&1!1,!.$*;-)>$!1#$!.,;1-)&$!,=!01,&$2$&1!A0*!$@).$&1!>8!1#-$$!$702?($*B<!

"#$!?-,?#$1!X*0)0#!#0.!0!@)*),&!,=!/0!>F-&)&'!;,0(3!?(0;$.!1,!1#$!()?*!1#01!-$2,@$.!

/)&)NF)183!0&.!?-,@).$.!=,-')@$&$**!,=!*)&!AX*0!^U^5SB<!D,.!;0(($.!1#$!?-,?#$1!I,*$0!

1,!$7$2?()=8!-$*1,-01)@$!(,@$!1#-,F'#!?F-;#0*$!,=!/0&!0.F(1$-$**3!AI,*!VUE5VB<!

n$;#0-)0#a*!?-,?#$;8!;,&10)&*!1#$!)20'$-8!,=!/=)(1#8!'0-2$&1*3!>$)&'!-$2,@$.!

An$;#!VUWB<!H$@$-1#$($**9!1#$!?-)20-8!;,&;$?1!,=!*0;-)=);$!)*!$@).$&1!=-,2!1#$!
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-$@$(01),&BU!/4&.!X!+)((!?F1!$&2)18!>$1+$$&!8,F!0&.!1#$!+,20&9!0&.!>$1+$$&!8,F-!

*$$.!0&.!#$-!*$$.Y!#$!*#0((!>-F)*$!8,F!,&!1#$!#$0.9!0&.!8,F!*#0((!>-F)*$!#)2!,&!1#$!

#$$(<3!D$&$*)*!VUEf!)*!0&!F&02>)'F,F*!*101$2$&1!+)1#!-$'0-.!1,!1#$!.$01#!,=![$*F*!

C#-)*19!0&.!)&.$$.!-$20-:0>($!1#01!)1!+0*!')@$&!)&!1#$!>,,:!,=!>$')&&)&'*!+)1#!

-$;,'&)1),&!,=!1#$!Z,-.a*!+,-:!F?,&!1#$!;-,**!0&.!1#$!'(,-),F*!1-)F2?#!,=!I)*!.$01#<!

X22$.)01$(8!*F>*$NF$&1!1#$!i0((!,=!4.02!0&.!%@$9!1#$-$!)*!1#$!-$;,-.!1#01!>,1#!C0)&!

0&.!4>$(!,==$-$.!*0;-)=);$*!AD$&!WUV5WB<!

`-),-!1,!1#$!-$.$2?1),&!,=!1#$!X*-0$()1$*!=-,2!%'8?19!1#$!&01),&!+0*!

;,220&.$.!1,!*(0F'#1$-!0!`0**,@$-!(02>!+)1#!>($2)*#9!0&.!1,!0??(8!1#$!*#$.!>(,,.!

1,!1#$!$71$-),-!,=!1#$!#,F*$!A%7,.!EOB<!"#$!(02>a*!>(,,.!+,F(.!;0F*$!1#$!Z,-.!1,!
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A%7,.!OfqWTB<!

"#$!,-.$-!,=!;#0?1$-*!OfqWT!)*!$*?$;)0((8!*)'&)=);0&1!>$;0F*$!1#$!&0--01)@$!

)*!)&1$--F?1$.!)&!%7,.F*!VO!0&.!VW!1,!.$*;-)>$!1#$!*)&!,=!X*-0$(<!"#$!*)'&)=);0&;$!,=!

1#)*!&0--01)@$!)*!1,!.$2,&*1-01$!1#$!&$$.!=,-!1#$!"0>$-&0;($<!X*-0$(!#0.!MF*1!-$;$)@$.!

1#$!\,*0);!;,@$&0&1!0&.!?($.'$.!1,!,>$8!)1!A%7,.!OWUV9!SB<!I,+$@$-9!0*!*,,&!0*!1#$!

,??,-1F&)18!0-,*$9!X*-0$(!.)*,>$8$.!1#$!=)-*1!1+,!,=!1#$!"$&!C,220&.2$&1*<!X*-0$(a*!

0;1),&*!.$2,&*1-01$.!1#01!=0(($&9!=)&)1$!#F20&)18!)*!F&0>($!1,!,>$8!D,.a*!

;,220&.2$&1*9!0&.!1#$-$=,-$9!0!2$0&*!1,!0??-,0;#!0&!)&=)&)1$!D,.!)*!&$$.$.<!

I0@)&'!-$*?,&.$.!)&!'-0;$!1,!X*-0$(a*!*)&!)&!%7,.F*!VO!0&.!VW9!1#$!-$;,-.!,=!1#$!

"0>$-&0;($!;,&*1-F;1),&!)*!-$;,-.$.!)&!%7,.F*!VfqWT<!"#$!P,,:!;,&;(F.$*!+)1#!1#$!

;,2?($1),&!,=!1#$!;,&*1-F;1),&!0&.!+)1#!1#$!?-$*$&;$!,=!D,.!)&#0>)1)&'!1#$!

"0>$-&0;($<!X*-0$(!+0*!-$0.8!1,!+,-*#)?!D,.!+)1#!1#$!$-$;1),&!,=!1#$!"0>$-&0;($!

;,2?($1$.9!0&.!1#$-$=,-$9!1#$8!&$$.$.!1,!:&,+!#,+!1,!+,-*#)?!0&!)&=)&)1$!D,.!)&!

1#$!"0>$-&0;($<!
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! E^T!

"#$!?-,>($2!,=!#,+!=)&)1$!#F20&!>$)&'*!;0&!0??-,0;#!0&!)&=)&)1$!D,.!)*!0&!
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2,*1!;,2?-$#$&*)@$!-$@$(01),&!+)1#!-$'0-.!1,!1#$!+,-:!,=!C#-)*1<VS!
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.$*;-)>)&'!1#$!*0;-)=);$*<!40-,&9!1#$!#)'#!?-)$*19!+0*!)&.F;1$.!)&1,!#)*!,==);$!=,((,+$.!

>8!1#$!;,&*$;-01),&!,=!#)*!*,&*!0*!?-)$*1*<!"#$!;$-$2,&8!)&@,(@$.!1#-$$!
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%7,.F*!OfqWT<!
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! E^E!

0&.!*?,:$!1,!#)2!=-,2!1#$!1$&1!,=!2$$1)&'9!*08)&'3B<!M&(%'9!1#$!>F-&19!2$0(9!0&.!?$0;$!

,==$-)&'*!-$=($;1!1#$!D,.+0-.!?$-*?$;1)@$!1,+0-.!1#$!;-,**<!"#$!/D,.+0-.3!

,==$-)&'*!-$2)&.!>$()$@$-*!1#01!1#$!*0;-)=);)0(!+,-:!,=!C#-)*1!)*!$&1)-$(8!0;;$?10>($!1,!

D,.9!0&.!I)*!01,&$2$&1!)*!*01)*=0;1),&!=,-!1#$!*)&*!,=!1#$!+#,($!+,-(.<!"#$!>F-&19!

2$0(9!0&.!?$0;$!,==$-)&'*!+$-$!@,(F&10-8!)&!1#$!*$&*$!1#01!1#$8!+$-$!')@$&!0*!0!

;,2?,&$&1!,=!1#$!-$'F(0-!,==$-)&'*!1#01!;,&*1)1F1$.!.0)(8!1#,F'#1!0&.!.F18<!"#$!

*0;-)=);$*!+$-$!/0!*,,1#)&'!0-,203!1,!D,.!AEUR9!EV9!ESY!OUO9!RY!VUf9!E^B<!9-4$:D9!1#$!

*)&!0&.!1-$*?0**!,==$-)&'*!-$=($;1!1#$!#F20&+0-.!F&.$-*10&.)&'!,=!1#$!;-,**<!"#$!
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!
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!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
VQ!%F'$&$!I<!\$--)((9!/4!"#$,(,'8!,=!1#$!`$&101$F;#93!)&!=*/&8?&4<?*+.-$?$@)*$1*'.-*C?D*

+-%'<,-:'9!$.<!_,8!P<!nF;:!AC#);0',U!\,,.8!`-$**9!ERREB!fS<!
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! E^O!

1#$!-$2,@0(!,=!.$2$-)1<3WE!"#$!1#-$$!*+$$1!*0@,-!,==$-)&'*!-$?-$*$&1!1#$!1-F1#!1#01!
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!
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! E^V!
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41,&$2$&1!+0*!&,1!0;;,2?()*#$.!>8!1#$!*#$..)&'!,=!>(,,.!,-!>8!1#$!0;1),&*!
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#)*1,-8!.).!1#$8!&$$.!1,!:&,+BY!1#$!+,-*#)??$-!*)2?(8!&$$.$.!1,!>$()$@$!D,.a*!

?-$*;-)?1),&!=,-!=,-')@$&$**!0&.!#$$.!1#$!.)@)&$(8!,-.0)&$.!-)1F0(!1,!-$;$)@$!
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,y!(0!@);1)2$!$*1!$&1)v-$2$&1!,==$-1$!u!c#+#<!Z0!*$;,&.$!=,-2$!.a#,*?)10()1t9!NF$!
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?($)&$2$&1<3fE!

"#$!-$;F--$&1!F*$!,=!j^ojyn]-j^yr@!)&!Z$@)1);F*!WUVE9!+)1#!-$'0-.!1,!1#$!*)&!
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20&)?F(01),&!,=!1#$!>(,,.!#)'#()'#1*!1#$!.$01#!1#01!*10&.*!)&!1#$!?(0;$!,=!1#$!*)&&$-!
+#,!,==$-*!)1<fO!

!
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0&)20(!*F==$-$.!)&!20&p*!?(0;$<!"#$!+,-*#)?$-!0;:&,+($.'$.!#)*!'F)(1!0&.!
-$*?,&*)>)()18!=,-!#)*!*)&*!>8!?-$**)&'!#)*!#0&.!,&!1#$!0&)20(p*!#$0.!0&.!;,&=$**)&'!
#)*!*)&<!"#$!(02>!+0*!0;;$?1$.!0*!1#$!-0&*,2!?-);$!=,-!1#$!'F)(18!20&<!"#$!.0)(8!F*$!
,=!1#$!*0;-)=);$!)&!1#$!+,-*#)?!,=!1#$!1$2?($!0&.!10>$-&0;($!+0*!0!;,&*10&1!-$2)&.$-!
,=!20&p*!*)&=F(&$**!0&.!D,.p*!#,()&$**<!6,!+$-$!)1*!,;;0*),&0(!F*0'$*!0=1$-!*);:&$**9!
;#)(.>)-1#9!0&.!@,+*<!X&!>-)&')&'!0!*0;-)=);$!0!20&!0;:&,+($.'$.!#)*!*)&=F(&$**!0&.!
'F)(1<!I$!0(*,!?F>();(8!;,&=$**$.!#)*!=0)1#!)&!1#$!Z,-.9!#)*!1#0&:=F(&$**!=,-!?0*1!
>($**)&'9!0&.!#)*!-$*,(@$!1,!()@$!0;;,-.)&'!1,!D,.p*!#,(8!+)((!0((!1#$!.08*!,=!#)*!()=$<fV!

!

41,&$2$&1!)*!-$@$0($.!)&!0((!*0;-)=);$*9!+#$1#$-!@,(F&10-8!,-!20&.01,-8<fW!"#$!

?F-?,*$!=,-!1#$!>F-&1!,==$-)&'!)*!$@).$&1!)&!1#$!>)>();0(!1$719!+#);#!+)((!>$!$702)&$.!

)&!0..)1),&0(!.$10)(9!?0-1);F(0-(8!+)1#!-$'0-.!1,!1#$!2$0&)&'!,=!1#$!@$->!rP#K!!0&.!1#$!

(08)&'!,=!1#$!#0&.!F?,&!1#$!#$0.!,=!1#$!,==$-)&'<!

!

LLLK=KTK8K&K<V*+.-*B-<:&:@*$1*'.-*O-(8*rP#K!K!"#$!@$->!rP#K!!)*!&,-20((8!1-0&*(01$.!0*!

/01,&$2$&193!+#);#!>$0-)&'*!1#$!=,((,+)&'!2$0&)&'*U!/1,!0??$0*$93!/1,!$7?)01$93!0&.!

/1,!?0;)=8<3ff!"#$!1$-2!)&.);01$*!1#01!*)&!A,-!.$=)($2$&1B!#0*!>$$&!-$2,@$.9!+#);#!

-$*F(1*!)&!1#$!0@$-1)&'!,=!1#$!?,1$&1)0(!+-01#!,=!D,.9!0&.!1#$!*)&&$-!>$)&'!01!?$0;$!

+)1#!D,.<!"#$-$!)*9!#,+$@$-9!0..)1),&0(!$702)&01),&!&$$.$.!,=!1#)*!;,2?();01$.!

-)1F0(!1$-2<!"#$!;,&1$71!,=!1#)*!@$->!)*!$71-$2$(8!)2?,-10&19!$*?$;)0((8!1#$!

'-02201);0(!,>M$;1*!0&.!)&.)-$;1!,>M$;1*<f^!"#$!2,*1!;,22,&!'-02201);0(!

*1-F;1F-$!)&.);01$*!1#01!rp^K!,;;F-*!1,!0&!,>M$;1!1#01!)*!*0&;1)=)$.!A$<'<!0(10-9!2$-;8!

*$019!@$)(9!$1;<B9!0&.!1#)*!)*!.,&$!,&!>$#0(=!,=!0&!)&.)@).F0(!,-!'-,F?<!"#$!NF$*1),&9!,=!

;,F-*$9!)*!#,+!;,F(.!,&$!,==$-!/01,&$2$&13!=,-!0&!,>M$;1l!"#$!0'$&1!,=!rp^K!)*!2,*1!

,=1$&!1#$!>(,,.!,=!1#$!0&)20(!@);1)29!+#);#!+)((!>$!0!?-)20-8!=,-!F&.$-*10&.)&'!1#)*!

@$-><!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
fV!J$&#029!2-3&'&45%9!^V<!
fW!%2)($!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!)&!+.-*G?$()*$1*'.-*='$:-,-:'E*

/&8?&4<?6*H&%'$(&4<?*R*F(<4'&4<?*F-(%#-4'&3-%E*!%%<)%*&:*H$:$(*$1*J$@-(*7&4$?-9!$.*<!C#0-($*!%<!
I)((!0&.!i-0&:!4<![02$*!XXX!Ah,+&$-*!D-,@$9!XZU!X&1$-L0-*)18!`-$**9!OTTWB!WV5WW<!

ff!P$&M02)&!h0@).*,&9!+.-*=:<?)'&4<?*H-8(-;*<:D*>.<?D--*2-"&4$:9!O&.!$.<!AZ,&.,&U!
602F$(!P0'*1$-!d!6,&*9!EQfTY!-$?-)&19!D-0&.!_0?).*U!n,&.$-@0&9!ERRVB!VRT<!

f^!P$-&.![0&,+*:)9!9a.:-*<?%*H-&?%@-%4.-.-:!AH$F:)-;#$&5L(F8&U!H$F:)-;#$&$-!
L$-(0'9!ERQOBY!P0-F;#!4<!Z$@)&$9!L:*'.-*F(-%-:4-*$1*'.-*2$(DE*=*9'5D)*$1*>5?'*<:D*9$,-*>5?'&4*
+-(,%*&:*=:4&-:'*L%(<-?!AZ$).$&U!P-)((9!ERSWB!EOV5OS<!
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! E^Q!

"#$!.$=)&)1),&!/1,!;,@$-3!)*!;,22,&!)&!I$>-$+!($7);,&*<fS!I,+$@$-9!1#$!

.$=)&)1),&*!/1,!;,@$-3!0&.!/1,!$7?)01$3!0-$!NF)1$!.)==$-$&1!)&!2$0&)&'<!"#$!-$0*,&!=,-!

1#$*$!1+,!2$0&)&'*!)*!1#$!F*$!,=!1#$!-,,1!rpk9!8$1!1#$!*1$2!0??()$.!1,!1#$!-,,1!rpk!

2F*1!>$!*1F.)$.!*$?0-01$(8!*,!1#01!$0;#!*1$2!)*!-$'0-.$.!0*!0!*$?0-01$!+,-.!F&1)(!

=F-1#$-!*1F.8!)&.);01$*!1#01!1#$!2$0&)&'*!,=!$0;#!*1$2!0-$!.)-$;1(8!-$(01$.!1,!$0;#!

,1#$-9!0&.!,&(8!1#$&!*#,F(.!1#$!1+,!+,-.*!>$!;(0**)=)$.!1,'$1#$-<!i,-!)&*10&;$9!1#$!

-)1F0(!;,&1$71*!F*$!1#$!#&-?!*1$29!+#$-$0*!F*0'$!)&!D$&$*)*!^UEW!)*!1#$!`<?**1$2!

A+#);#!)*!0(*,!1#$!,&(8!,;;F--$&;$!,=!1#$!`<?B<!P,1#!1#$!-)1F0(!;,&1$71*!0&.!D$&$*)*!

^UEW!F*$!1#$!-,,1!rpk9!8$1!;0F1),&!2F*1!>$!$7$-;)*$.!+)1#!-$'0-.!1,!1#$!?,**)>)()18!

1#01!1#$-$!0-$!1+,!*$?0-01$!-,,1*!>$)&'!F*$.<!X&.$$.9!)1!.,$*!*$$2!1#01!1+,!I$>-$+!

#,2,&82*9!01!($0*19!+$-$!*?$(($.!rpk9!)&!+#);#!;0*$!1#$!1+,!*$?0-01$!-,,1*!*#,F(.!

>$!.$*)'&01$.!0*!rpk!X!0&.!rpk!XX9!0&.!&,1!>$!;(0**)=)$.!1,'$1#$-<!X&.$$.9!1#$!-,,1!

rpk!)*!F*$.!)&!4::0.)0&!=,-!;,@$-)&'!+)1#!10-9fQ!*)2)(0-!1,!1#$!-,,1!F*$.!)&!D$&$*)*!

^UEW!=,-!;0F(:)&'!1#$!0-:9!0&.!+#);#!1#$!;,&1$71!)&.);01$*!)*!0&!$&1)-$(8!.)==$-$&1!

-,,1!A0(>$)1!0&!#,2,&82B!1#0&!1#$!;F(1);!1$71*!1#01!F*$!1#$!#&-?!*1$2<!C,&*$NF$&1(89!

1#$!.$=)&)1),&!/1,!;,@$-3!)*!=-,2!0!.)==$-$&1!-,,1!0&.!2F*1!>$!.)*1)&'F)*#$.!=-,2!1#$!

;F(1);!1$-2<!

6)&!+0*!&,1!2$-$(8!;,@$-$.!)&!1#$!G(.!"$*102$&19!)&!1#$!*$&*$!1#01!1#$-$!+0*!

&,1!;,2?($1$!01,&$2$&1!,-!=,-')@$&$**!A*F;#!0!&,1),&!)*!>0*$.!F?,&!1#$!=0)(F-$!1,!

.)*1)&'F)*#!1#$!2$0&)&'*!>$1+$$&!rpk!X!0&.!rpk!XXB<fR!41,&$2$&1!+0*!20.$!=,-!*)&!

0&.!1#$!,==$-$-!+0*!1-F(8!=,-')@$&<!"#$!?F-?,*$!=,-!1#$!>F-&1!,==$-)&'!+0*!;($0-(8!

wyl*u* rP@k^l=<!"#$!20&&$-!)&!+#);#!1#$!>F-&1!,==$-)&'!20.$!01,&$2$&1!+0*!*,2$+#01!

.)==$-$&1!1#0&!1#$!*)&!,==$-)&'!0&.!1-$*?0**!,==$-)&'<!/J#$-$0*!1#$!?F-)=);01),&!b*)&e!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
fS!X>).Y!*$$!0(*,9!i-0&;)*!P-,+&9!6<!_<!h-)@$-9!0&.!C#0-($*!4<!P-)''*9!+.-*/($;:QA(&3-(Q

/(&@@%*H-8(-;*<:D*!:@?&%.*2-"&4$:!AP,*1,&U!I,F'#1,&9!\)==()&!0&.!C,2?0&89!ERT^Y!-$?-)&19!
`$0>,.89!\4U!I$&.-);:*,&9!OTTfB!WRS<!

fQ!_,8!D0&$9!J&'5<?*A):<,&4*9'(54'5(-!A`)*;010+089!H[U!D,-')0*!`-$**9!OTTWB!ES^Y!
J)(()02!]<!D)(.$-*9!/?$$D*J&'5<?*&:*'.-*H-8(-;*/&8?-E*B-<:&:@*<:D*F$;-(!AP0(1)2,-$U![,#&!
I,?:)&*!g&)@$-*)18!`-$**9!OTTWB!OQ5ORY!Z$@)&$9!F(-%-:4-*$1*'.-*2$(D9!^VY![,#&!I<!J0(1,&9!
'$&<!$.<9!b$:D-(3<:*L??5%'(<'-D*/&8?-*/<40@($5:D%*>$,,-:'<()E*C?D*+-%'<,-:'9!f!@,(*<!AD-0&.!
_0?).*U!n,&.$-@0&9!OTTRB!EUORT<!

fR!_<!Z0)-.!I0--)*9!/Z$@)1);F*93!)&!+.-*!"#$%&'$(N%*/&8?-*>$,,-:'<()9!EO!@,(*<9!'$&<!$.<!
i-0&:!%<!D0$>$($)&!AD-0&.!_0?).*U!n,&.$-@0&9!ERRTB!OUfVQ<!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



! E^R!

,==$-)&'!)*!;,&;$-&$.!+)1#!;($0&*)&'!1#$!.)==$-$&1!?0-1*!,=!1#$!10>$-&0;($!=-,2!1#$!

F&;($0&&$**!;0F*$.!>8!*)&9!1#$!>F-&1!,==$-)&'!20:$*!01,&$2$&1!=,-!*)&!)&!0!2,-$!

'$&$-0(!*$&*$<3!"#$-$=,-$9!1#$!>F-&1!,==$-)&'!.).!/&,1!-$2,@$!*)&!,-!;#0&'$!20&a*!

*)&=F(!&01F-$9!>F1!)1!20:$*!=$((,+*#)?!>$1+$$&!*)&=F(!20&!0&.!0!#,(8!D,.!

?,**)>($<3^T!

41,&$2$&1!+0*!,&$!=F&;1),&!=,-!1#$!>F-&1!,==$-)&'9!8$1!1#$!*0;-)=);$!+0*!0(*,!

1#$!2$0&*!>8!+#);#!1#$!,==$-$-!+0*!;($0&*$.!=-,2!.$=)($2$&1!0&.!+0*!-$;,&;)($.!

+)1#!D,.<!"#$!*0;-)=);$!1-F(8!0??$0*$.!D,.a*!+-01#!0'0)&*1!.$=)($2$&1!0&.!*)&9!0&.!

+0*!1#$!2$0&*!=,-!?F-)=8)&'!1#$!,==$&.$-<!"#$!=0;1!1#01!1#$!$&1)-$!@);1)2!+0*!

;,&*F2$.!)&!1#$!>F-&1!,==$-)&'!&,1!,&(8!)&.);01$.!1#01!1#$!#,()&$**!,=!D,.!+0*!

*01)*=)$.!0&.!1#$!,==$-$-!+0*9!1#$-$=,-$9!?-$*$&1(8!0;;$?10>($!1,!D,.9!>F1!0(*,9!1#$!

*0;-)=);$!)&.);01$.!1#01!1#$!,==$-$-!&$$.$.!1,!>$!$&1)-$(8!;,&*$;-01$.!1,!D,.!=,-!1#01!

0;;$?10&;$!A;=<!O!C#-,&!ORUOR5V^B<!J#$&!1#$!Z$@)1);0(!*0;-)=);$*!+$-$!,==$-$.!1,!D,.9!

1#$!+,-*#)??$-*!+$-$!&,1!;,'&)K0&1!0*!1,!#,+!1#$!,==$-)&'*!=,-$*#0.,+$.!1#$!.$01#!

,=!C#-)*1Y!-01#$-9!1#$8!+$-$!-$*?,&*)>($!1,!1-F*1!D,.a*!?(0&!=,-!-$;,&;)()01),&!0&.!

=,-')@$&$**<!D,.!'-0;),F*(8!>$*1,+$.!;($0&*)&'!0&.!?F-)=);01),&!F?,&!1#$!

+,-*#)??$-!+#,!*F>2)11$.!1,!I)*!-$@$0($.!($')*(01),&!1#-,F'#!=0)1#9!0&.!D,.!

.$;(0-$.!1#$!,==$-$-!0*!-)'#1$,F*!>0*$.!F?,&!I)*!$1$-&0(!.$;-$$!1,!?-,@).$!1#$!

F(1)201$!*0;-)=);$!=,-!*)&!)&!1#$!`$-*,&!0&.!+,-:!,=![$*F*!C#-)*1<!

H,1)&'!1#01!@0-),F*!/=$01F-$*!,=!1#$!*0;-)=);)0(!F*$!,=!1#$!@$->!brP#K!e!)&.);01$!

1#01!1#$!)&1$&1!,=!1#$!-)1$!;,F(.!&,1!>$!-$.F;$.!1,!*,2$!:)&.!,=!?F-)=);01),&93!H);,($!

.$2,&*1-01$.!1#01!rP#K!!)*!?-)20-)(8!;,&;$-&$.!+)1#!*F>*1)1F1),&<^E!"#$!2$0&)&'!,=!

rP#K!!)*!01,&$2$&1!A,-!+#01!H);,($!1$-2$.!/;,2?$&*01),&3B<!4;;,-.)&'(89!)1!)*!*)&!1#01!

20:$*!1#$!,==$-)&'!,=!*0;-)=);$!&$;$**0-8!AZ$@!WqSB9!2,-$!=-$NF$&1(8!1#0&!

.$=)($2$&19!0&.!=,-')@$&$**!)*!.$2,&*1-01$.!1,!>$!1#$!;,&*$NF$&;$!,=!1#$!rP#K!!-)1$9!

2,-$!=-$NF$&1(8!1#0&!*F;#!?F-)=);01),&!AZ$@!WUOT9!O^9!VE9!VfY!fUET9!EV9!E^9!EQY!^USY!

ERUOOY!HF2>!EfUOf9!OQB<!\,-$,@$-9!#F20&!>$&$=);)0-)$*!,=!1#$!rP#K!!-)1$!0-$!&$@$-!

;,&*)*1$&1(8!2$&1),&$.!0*!.)-$;1!,>M$;1*!,=!1#$!@$->9!+#);#!+,F(.!>$!$7?$;1$.!)=!1#$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^T!J$&#029!2-3&'&45%9!fS<!
^E!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!WQ<!
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! EST!

?F-?,*$!,=!1#$!-)1$!+0*!=,-!?F-)=);01),&Y!-01#$-9!1#$!0;1),&!,=!1#$!rP#K!!-)1$!+0*!

?$-=,-2$.!=,-!1#$!*0:$!,=!1#$!,==$-$-<!

"#$-$=,-$9!0*!J$&#02!&,1$.9!1#$!2$0&)&'!/1,!01,&$3!)*!$@).$&1!)&!HF2>$-*!

OfUEV<^O!"#$!rP#K! 0;1),&!-$*F(1$.!)&!1#$!.$01#!,=!1#$!'F)(18!X*-0$()1$!)&!0..)1),&!1,!1#$!

'F)(18!\).)0&)1$!+,20&<!"#$!,F1;,2$!,=!1#$!0;1),&!+0*!1#01!D,.!*1,??$.!1#$!?(0'F$!

1#01!I$!+0*!)&=();1)&'!F?,&!1#$!?$,?($!,=!X*-0$(!=,-!1#$)-!*)&!)&!10:)&'!=,-$)'&!+)@$*!

0&.!=,-!1#$)-!).,(01-8!AHF2>!OfUE5RB<!"#$!@$->!rP#K!!#0*!-$=$-$&;$!1,!D,.!1F-&)&'!

0+08!I)*!+-01#!=-,2!1#$!X*-0$()1$*!*,!1#01!I$!.).!&,1!.$*1-,8!1#$!?$,?($!,=!X*-0$(!)&!

I)*!M$0(,F*8!AOfUEEB<!6F>*1)1F1),&!)*!=0)-(8!$@).$&1!)&!1#)*!;,&1$71<!/"#$!>F-&1!

,==$-)&'!+0*!1#$!;,22,&$*1!,=!0((!1#$!G"!*0;-)=);$*<!X1*!20)&!=F&;1),&!+0*!1,!01,&$!

=,-!20&a*!*)&!>8!?-,?)1)01)&'!D,.a*!+-01#<3^V!

Z$@)1);F*!ET!)*!0&,1#$-!?,-1),&!,=!6;-)?1F-$!1#01!*F>*10&1)01$*!1#$!.,;1-)&$!,=!

*F>*1)1F1),&<!D,.a*!+-01#!)*!$@).$&1!0'0)&*1!H0.0>!0&.!4>)#F!+#,!,==$-$.!/*1-0&'$!

=)-$<3!"#$!$70;1!*02$!?#-0*$!)*!=,F&.!)&!Z$@)1);F*!RUOW!0&.!ETUO!A/=)-$!;02$!,F1!=-,2!

1#$!?-$*$&;$!,=!1#$!ZG_h3B<!D,.!;,22F&);01$.!1#$!-$0*,&!=,-!I)*!+-01#U!/X!+)((!>$!

#,&,-$.93!+#);#9!,=!;,F-*$9!)*!,&$!,=!'-$01!1#$2$*!,=!Z$@)1);F*<!C$-10)&(89!+#$&!,&$!

;,&1$2?(01$*!1#$!#,()&$**!,=!D,.9!1#$&!I)*!MF.'2$&1!0'0)&*1!@),(01),&!,=!)1!+)((!&,1!

>$!,==$&*)@$<!H$@$-1#$($**9!1#$!2$0&)&'!,=!rP#K!!)*!$@).$&1!)&!ETUES9!+#$-$!)1!)*!*101$.!

1#01!D,.!'0@$!1#$!*)&!,==$-)&'!/1,!>$0-!0+08!1#$!'F)(1!,=!1#$!;,&'-$'01),&9!1,!20:$!

01,&$2$&1!=,-!1#$2!>$=,-$!1#$!ZG_h<3!"#$!F*$!,=!rP#K!!)&!@$-*$!ES!)*!+)1#!-$=$-$&;$!

1,!>$0-)&'!0+08!1#$!'F)(1!,=!0&,1#$-9!+#);#!)*!1#$!&,1),&!$2>$..$.!)&!1#$!+,-.*9!/1,!

20:$!01,&$2$&1!=,-!1#$23!A<h#yl@u& rP@k^l=B<!"#$!#&-?**1$2!,=!rpk!)*!F*$.!+)1#!-$'0-.!

1,!/1#$!#(-%-:'*,==$-$.!>8![0;,>!1,!,>10)&!1#$!?0-.,&!,=!#)*!>-,1#$-!%*0F!AD$&!

VOUOEB93^W!+#);#!')@$&!1#$!;,&1$71!;0&!#0@$!1#$!2$0&)&'!/1,!0??$0*$3!,&$!+#,!+0*!

,==$&.$.<!C$-10)&(89!rP#K!!;0&!>$!F&.$-*1,,.!1,!#0@$!0!2$0&)&'!1#01!;0&&,1!/>$!

-$.F;$.!1,!*,2$!:)&.!,=!?F-)=);01),&<3^f!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^O!J$&#029!2-3&'&45%9!^T<!
^V!X>).<!^V<!
^W!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!fTY!;=<!H);,($9!/h,..!0&.!1#$!h,;1-)&$!,=!

`-,?)1)01),&93!EfT<!
^f!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!WQ<!
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! ESE!

"#$!Z$@)1);0(!*0;-)=);$*!?-,@).$!@0-),F*!0&0(,')$*!,-!2,.$(*!=,-!.$*;-)>)&'!
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C,&*$NF$&1(89!1#$!/2$2,-)0(3!,=!1#$!2$0(!,==$-)&'!?-,@).$*!1#$!1#$,(,');0(!;,&1$71!
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F*$.!=,-!1#$!Z,-.a*!6F??$-!A\011!O^UO^Y!E!C,-!EEUOV5OfB<!4*!0!1-0&*(01),&!=,-!hj*n+m!9!
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,&!1#$!0(10-!0*!0!2$2,-)0(<!"#$!(0-'$-!?,-1),&!,=!1#$!,==$-)&'!>$(,&'$.!1,!1#$!?-)$*1*!

0*!/0!1#)&'!2,*1!#,(8<3!"#$!?-)$*1*!*$-@$.!0*!D,.a*!-$?-$*$&101)@$*9!+#);#!)*!+#8!

1#$8!;,F(.!$01!1#$!2$0(!,==$-)&'9!0&.!>8!$01)&'!1#$!,==$-)&'9!1#$8!+,F(.!.$2,&*1-01$!

D,.a*!0;;$?10&;$!,=!1#$!,==$-)&'<!4..)1),&0((89!1#$!?-)$*1*!1,,:!F?,&!1#$2*$(@$*!1#$!
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.$2,&*1-01$.<!"#$!,==$-)&'!+0*!0&!01,&)&'!)&!*,2$!*$&*$!>$;0F*$!)1!;,F(.!>$!

>-,F'#1!0*!0!*)&!,==$-)&'!>8!1#,*$!,=!)&*F==);)$&1!2$0&*!AfUEE5EVY!;=<!Z$@!EWUOTB<!

"#$!2$0(!,==$-)&'!+0*!&,1!0!>F-&1!,==$-)&'!=,-!1#$!)2?,@$-)*#$.<!\)('-,2!

0**$-1$.!1#01!1#$!2$0(!,==$-)&'!+0*!,-)')&0((8!0!>F-&1!,==$-)&'!)&!1#)*!20&&$-<!

"#$-$=,-$9!,-)')&0((8!1#$!,==$-)&'!+,F(.!#0@$!>$$&!;,&*F2$.!$&1)-$(89!0&.!+0*!(01$-!
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"#$-$!0-$!*$@$-0(!;#0-0;1$-)*1);*!,=!1#$!?$0;$!,==$-)&'!1#01!.$2,&*1-01$!)1*!
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+)1#!1#$!&,-20(!2$0&)&'!,=!<Ov*9!+#);#!)*!;#0-0;1$-)*1);!,=!*0(@01),&!)&!1#$!2,*1!
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)&.);01$.!>8!1#$!&02$9!1#$!?F-?,*$!,=!1#$!/?$0;$!,==$-)&'3!A,-!/=$((,+*#)?!,==$-)&'3B!

+0*!1#$!-$0()K01),&!,=!?$0;$!+)1#!D,.!>8!1#$!,==$-$-!,=!1#$!*0;-)=);$9!0&.!1#$!
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\)('-,2!0-'F$.!1#01!<ym!l*v=!*#,F(.!>$!1-0&*(01$.!/+$((5>$)&'!,==$-)&'93!1#01!)*9!

/1#$!*0;-)=);$!-$?08*!D,.!=,-!#)*!>($**)&'*<3RR!"#$!1-0&*(01),&!/?$0;$!,==$-)&'3!)*!

;$-10)&(8!2,-$!;,&*)*1$&1!+)1#!1#$!;,'&01$*!<l@v*!0&.!<Ov*9!0&.!1#$-$=,-$9!1#$!

?F-?,*$!)*!>$*1!F&.$-*1,,.!+)1#!0&!01,&)&'!*)'&)=);0&;$<!\)('-,2!0(*,!0==)-2$.!1#$!

?-)20-8!=F&;1),&!,=!1#$!/+$((5>$)&'!,==$-)&'3!0*!?-,@).)&'!/2$01!=,-!1#$!10>($<!<!<!<!i,-!

1#$!;,22,&$-9!1#$!,;;0*),&!#0.!1,!>$!0!;$($>-01),&q50&.!>$;0F*$!1#$!2$01!+0*!

?-,>0>(8!1,,!2F;#!=,-!1#$!&F;($0-!=02)(89!)1!#0.!1,!>$!0!#,F*$#,(.!,-!$@$&!0!;(0&!

;$($>-01),&q#$&;$!1#$!M,8,F*!;#0-0;1$-!,=!1#$!*0;-)=);$<!"#01!1#)*!*0;-)=);$!)2?()$.!0!

28*1);!F&),&!+)1#!1#$!.$)18!2F*1!>$!;01$',-);0((8!-$M$;1$.<3ETT!%01)&'!1#$!;,22F&0(!

2$0(!>$=,-$!1#$!?-$*$&;$!,=!1#$!Z,-.!*)'&)=)$.!2,-$!1#0&!/2$01!=,-!1#$!10>($Y3!1#$!

+,-*#)??$-*!+$-$!;$($>-01)&'!1#$)-!-$(01),&*#)?!+)1#!1#$!Z,-.9!+#);#!;$-10)&(8!

-$?-$*$&1$.!0!*?)-)1F0(!-$(01),&*#)?<!X&!0'-$$2$&19!1#$!6$?1F0')&1!-$0.*!*)2?(89!

qusiva swthrivou<!

"#$-$!0-$!1#-$$!-$0*,&*!1,!F&.$-*10&.!<ym!l*v= jb^z#!+)1#!0&!01,&)&'!

*)'&)=);0&;$<!M&(%'9!1#$!+,-*#)??$-*!01$!1#$!;,22F&0(!2$0(!+)1#)&!1#$!?-$*$&;$!,=!

1#$!Z,-.9!+#);#!)&.);01$*!1#$!-$0()18!,=!0!?$0;$=F(!-$(01),&*#)?<!"#$!;,22F&0(!2$0(!

+0*!;$-10)&(8!NF)1$!*)'&)=);0&1!1,!1#$!,==$-$-<!D)@)&'!0!?,-1),&!,=!1#$!2$01!1,!1#$!

,==$-$-!0&.!#)*!=02)(8!?$-#0?*!/*82>,()K$.!1#$!+08!D,.!'0@$!>0;:!1,!1#$!

+,-*#)??$-!#)*!()=$!1,!',!,&!$&M,8)&'<3ETE!H$@$-1#$($**9!1#$!$01)&'!,=!1#$!2$0(!+0*!

;$-10)&(8!2,-$!1#0&!*82>,();!>$;0F*$!)1!+0*!)&!1#$!?-$*$&;$!,=!1#$!Z,-.9!)&!1#$!

;,F-180-.!,=!1#$!"0>$-&0;($<!

6,($(8!1#,*$!+,-*#)??$-*!)&!1#$!;,F-180-.!;,&*F2$.!1#$!;,22F&0(!2$0(9!0*!

,??,*$.!1,!1#$!&,1),&!1#01!D,.!+,F(.!$01!,-!&$$.!1#$!,==$-)&'!F?,&!1#$!0(10-<!i,-!

)&*10&;$9!D,.!*101$.9!/jX=!X!+$-$!#F&'-8!X!+,F(.!&,1!1$((!8,F9!=,-!1#$!+,-(.!)*!\)&$9!

0&.!0((!)1!;,&10)&*<!j6#0((!X!$01!1#$!=($*#!,=!>F((*!,-!.-)&:!1#$!>(,,.!,=!20($!',01*l!

jG==$-!1,!D,.!0!*0;-)=);$!,=!1#0&:*')@)&'!0&.!?08!8,F-!@,+*!1,!1#$!\,*1!I)'#<3!

4..)1),&0((89!=-,2!1#$!*$-2,&!,&!\0-*!I)((9!)1!)*!10F'#1!1#01!D,.!)*!&,1!/*$-@$.!>8!

#F20&!#0&.*9!0*!1#,F'#!I$!&$$.$.!0&81#)&'3!A4;1*!ESUOfB<!4(1#,F'#!1#$!*0;-)=);)0(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RR!\)('-,29!2-3&'&45%*cQcY9!OOT<!
ETT!X>).<!OOE<!
ETE!J$&#029!2-3&'&45%9!QE<!
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! EQV!

0(10-!)*!;0(($.!/1#$!10>($!,=!1#$!ZG_h3!A\0(!EUS9!EOB9!1#$-$!+0*!&$@$-!0!?-)$*1!,-!

0&8,&$!$(*$!+#,!*01!1,!$01!01!/1#$!10>($<3!

h$F1$-,&,28!OSUS!-$=$-*!1,!?$0;$!,==$-)&'*!$01$&!)&!1#$!?-$*$&;$!,=!1#$!

Z,-.9!>F1!&$@$-!.).!0!?-)$*1!,-!0&8,&$!$01!+)1#!D,.<!H$@$-1#$($**9!1#$!M,8=F(!

;$($>-01),&!/>$=,-$!1#$!ZG_h!8,F-!D,.3!)&;(F.$.!1#$!*?-)&:()&'!,=!>(,,.9!+#);#!

*$-@$.!0*!0!-$2)&.$-!1#01!#F20&)18!)*!*)&=F(!0&.!)*!0(+08*!)&!&$$.!,=!01,&$2$&1!=,-!

*)&<!"#$!=01!+0*!,==$-$.!F?,&!1#$!0(10-!0&.!1#$!>(,,.!+0*!*?-)&:($.!0(,&'!1#$!0(10-9!

0&.!1#$!+,-*#)??$-*!+$-$!$7?-$**(8!=,->)..$&!1,!$01!$)1#$-!,=!1#$29!8$1!1#$-$!+0*!

&,1!0&8!2$01!1#01!+0*!>F-&1!F?,&!1#$!0(10-9!+#);#!+,F(.!*F''$*1!1#01!1#$!?,-1),&*!

,=!1#$!*0;-)=);$!1#01!+$-$!,==$-$.!1,!D,.!+$-$!$7;(F*)@$(8!I)*9!0&.!1#$-$=,-$9!1#$!

?,-1),&*!0((,11$.!1,!1#$!+,-*#)??$-*!+0*!;($0-(8!.$20-;01$.<!C,&*$NF$&1(89!&$)1#$-!

1#$!?-)$*1!&,-!1#$!+,-*#)??$-*!$01!+)1#!D,.!)&!0&8!,=!1#$!,==$-)&'*!,=!*0;-)=);$<!

"#$!20&&$-!)&!+#);#!1#$!=01!0&.!1#$!)&&$-!?0-1*!+$-$!>F-&$.!+0*9!,=!;,F-*$9!

.)==$-$&1!1#0&!1#$!>F-&1!,==$-)&'!+#$-$)&!1#$!$&1)-$!0&)20(!+0*!>F-&1!F?,&!1#$!0(10-<!

C$-10)&(89!1#$-$!2F*1!>$!0&!)2?,-10&1!-$0*,&!=,-!>F-&)&'!?0-1*!,=!1#$!0&)20(!)&!,&$!

,==$-)&'9!0&.!>F-&)&'!1#$!$&1)-$!0&)20(!)&!1#$!,1#$-<!X.$&1)=8)&'!1#$!-$0*,&!=,-!1#$!

.)==$-$&;$!;0&!>$!;#0(($&')&'<!i,-!)&*10&;$9!0*!)&!1#$!*0;-)=);$!,=!1#$!?$0;$!,==$-)&'9!

1#$!=01!0&.!1#$!)&&$-!?0-1*!,=!1#$!0&)20(!+$-$!0(*,!>F-&$.!=,-!1#$!*)&!,==$-)&'!AZ$@!

WUQ5ETB<!"#$!G(.!"$*102$&1!$7?();)1(8!=,->).*!$01)&'!$)1#$-!1#$!>(,,.!,-!=01!,=!0&!

0&)20(!AZ$@!SUOO5OSB<!Z$@)1);F*!ESUEE!$7?(0)&*!+#8!>(,,.!)*!=,->)..$&U!/1#$!()=$!,=!

1#$!=($*#!)*!)&!1#$!>(,,.!<!<!<!1,!20:$!01,&$2$&1!=,-!8,F-!*,F(*<3!I,+$@$-9!1#$-$!)*!&,1!

0&!F&$NF)@,;0(!;(0-)=);01),&!+#8!=01!)*!?-,#)>)1$.<!

"#$!1$-2!bl#j@!-$=$-*!1,!1#01!+#);#!;,@$-*!1#$!$&1-0)(*!0&.!,-'0&*Y!)1!

-$?-$*$&1$.!1#$!;#,);$*1!?0-1!,=!1#$!0&)20(9!0&.!1#$-$=,-$9!)1!>$(,&'$.!1,!D,.!AVUE^B<!

"#$!=01!>$(,&'$.!1,!D,.!0&.!2F*1!>$!,==$-$.!)&!*0;-)=);$!1,!I)2<!6,2$!0**F2?1),&*!

0*!=,-!1#$!2$0&)&'!,=!bl#j@!)&;(F.$!-$'0-.)&'!1#$!=01!0*!/0!()=$5')@)&'!?0-13ETO!,-!0*!1#$!

*1-$&'1#!,=!0&!0&)20(<ETV!"#$!1$-2!bl#j@!)*!;$-10)&(8!*8&,&82,F*!+)1#!/1#$!>$*13!A;=<!

D$&!WfUEQY!h$F1!VOUEWY!HF2>!EQUEOY!O!602!EUOOY!`*!QEUE^B<!"#$-$=,-$9!,==$-)&'!1#$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ETO!h$!L0F79!=:4&-:'*L%(<-?9!WEQ<!
ETV!I0-1($89!2-3&'&45%9!WEY![0&!I$(($-9!/h)$!682>,():!.$*!i$11$*!)2!4"93!O-'5%*

+-%'<,-:'5,!OT!AERSTBU!ET^5TQ<!
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! EQW!

=01!1,!D,.!+0*!')@)&'!1#$!>$*1!,=!1#$!0&)20(9!0&.!*)&;$!1#$!0&)20(!/+0*!1#,F'#1!1,!

-$?-$*$&1!1#$!20&9!1#$!+,-*#)??$-!*#,+$.!#$!+0*!')@)&'!D,.!1#$!>$*1!?0-1!,=!#)*!

()=$<3ETW!

"#$!%-4$:D!-$0*,&!=,-!F&.$-*10&.)&'!<ym!l*v= jb^z#!+)1#!0&!01,&)&'!*)'&)=);0&;$!

)*!1#$!-01)=);01),&!,=!1#$!\,*0);!;,@$&0&1!>8!)1!A%7,.!OWUfY!h$F1!OSUSY!E!]'*!QU^VB<!4*!

0(-$0.8!*101$.9!D,.!.).!&,1!$01!+)1#!$)1#$-!1#$!?-)$*1!,-!1#$!+,-*#)??$-!)&!1#$!

,==$-)&'!,=!*0;-)=);$<!H$@$-1#$($**9!1#$-$!)*!0&!$@).$&1!1)2$!,=!;,22F&),&!>$1+$$&!

1#,*$!+#,!20.$!0!;,@$&0&1!+)1#!$0;#!,1#$-9!*F;#!0*!1#01!>$1+$$&![0;,>!0&.!Z0>0&!

01!\)K?0#!AD$&!VOUWV5ffB<!"#$!20:)&'!,=!1#$!;,@$&0&1!+)1#!$0;#!,1#$-!;F(2)&01$.!

)&!$01)&'!0!2$0(!1,'$1#$-!0*!0!*)'&!,=!?$0;$!0&.!1)2$!,=!;,22F&),&!AVOUfWB<!

6)2)(0-(89!)&!%7,.F*!OW9!*F>*$NF$&1!1,!D,.a*!($')*(01),&!,=!1#$!\,*0);!;,@$&0&1!0&.!

X*-0$(!?-,2)*)&'!1,!,>$8!)1!A@@<!V9!SB9!1#$-$!+0*!0!*0;-)=);$!1,!-01)=8!1#$!;,@$&0&1<ETf!

\,*$*9!40-,&9!H0.0>9!4>)#F9!0&.!*$@$&18!,=!1#$!$(.$-*!,=!X*-0$(!;()2>$.!\,F&1!6)&0)9!

/0&.!1#$8!*0+!1#$!D,.!,=!X*-0$(!<!<!<!8$1!I$!.).!&,1!*1-$1;#!,F1!I)*!#0&.!0'0)&*1!1#$!

&,>($*!,=!1#$!*,&*!,=!X*-0$(!Y!0&.!1#$8!*0+!D,.9!0&.!1#$8!01$!0&.!.-0&:3!AOWUEEB<!

i,,.!+0*!')@$&!1,!1#$!',.*!)&!?0'0&!*0;-)=);)0(!-)1F0(*<!%**$&1)0((89!+)1#)&!1#$!

.0)(8!;F(1!,=!1#$!?0'0&!1$2?($*9!=,,.!+0*!0!?-,@)*),&!1,!1#$!',.*<!i,-!$702?($9!0!

P0>8(,&)0&!/.)0(,'F$!,=!?$**)2)*23!-$0.*9!/h,!&,1!,==$-9!28!(,-.9!.,!&,1!,==$-!)1<!c,F!

208!1$0;#!0!',.!1,!1-,1!0=1$-!8,F!():$!0!.,'!+#$&!#$!-$NF)-$*!,=!8,F9!*08)&'9!

jC$($>-01$!28!-)1F0(a!,-!j.,!&,1!)&NF)-$!>8!-$NF$*1)&'!0&!,-0;($9a!,-!0&81#)&'!$(*$<3ET^!

41!0!1$2?($!,=!%-$;#!)&!*,F1#$-&!P0>8(,&)09!,&$!,=!=,F-!2$0(*!?-,@).$.!=,-!1#$!',.*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ETW!J$&#029!2-3&'&45%9!QT<!
ETf!/"#$*$!-)1F0(*!0-$!2$0&1!1,!$*10>()*#!,-!-$&$+!0!;$-10)&!F&),&!0&.!;,22F&),&!

>$1+$$&!D,.!0&.!X*-0$(3!A_$:#0!4<!C#$&&011F9!I$.<::&:-*A&%4&#?-%.&#*<%*<*>$3-:<:'*
J-?<'&$:%.&#!b`$0>,.89!\4U!I$&.-);:*,&9!OTT^e!fSB<!"#$!?$0;$!,==$-)&'!)*!&,1!2$-$(8!0!
/;,22F&),&!*0;-)=);$3!>$;0F*$!1#$!;,22F&),&!)*!,&(8!,&$!0*?$;1!,=!1#$!*)'&)=);0&;$!,=!1#$!
*0;-)=);)0(!-)1F0(9!&,-!.,$*!1#$!&02$!/;,22F&),&!*0;-)=);$3!$7?-$**!1#$!=F((&$**!,=!1#$!
I$>-$+!2$0&)&'!,=!<ym!l*v= jb^z#<!"#$!)2?,-10&;$!,=!1#$!;,22F&0(!2$0(!)*!1,!)&.);01$!1#$!
-$(01),&*#)?!+)1#!D,.!>0*$.!F?,&!01,&$2$&1<!"#$!=,,.!)*!=,-!1#$!?$,?($q&,1!D,.q0*!)1!
/')@$*!()=$!0&.!*1-$&'1#$&*!1#$!?$-*,&3!A)>).<!fQB<!

ET^![02$*!P<!`-)1;#0-.9!=(4.<-$?$@)*<:D*'.-*C?D*+-%'<,-:'!A`-)&;$1,&9!H[U!`-)&;$1,&!
g&)@$-*)18!`-$**9!ERfQB!OWVY!;=<!h0@).!`<!J-)'#19!J&'5<?*&:*7<((<'&3-E*+.-*A):<,&4%*$1*
M-<%'&:@6*B$5(:&:@6*<:D*J-'<?&<'&$:*J&'-%*&:*'.-*d@<(&'&4*+<?-*$1*=`.<'!AJ)&,&0!Z0:$9!XHU!
%)*$&>-0F&*9!OTTTB!OE<!
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! EQf!

+0*!1#$!.0)(8!>-$0:=0*19!+#);#!/+0*!;,2?,*$.!,=!(0-'$!NF0&1)1)$*!,=!>$$-9!+)&$9!2)(:9!

2F11,&!0&.!>$$=<3ETS!X&!1#$!g'0-)1);!10($!,=!4N#019!1#$-$!)*!0!*)2)(0-!0;;,F&1<!

!

"#$!$11-(&:@%9!b1#$!',.*e9!<!<!<!<!
"#$!',.*!$01!1#$!$11-(&:@%*

"#$!.$)1)$*!.-)&:!1#$!b,==$-)&'*e<ETQ!

!

X&!I$*),.a*!+.-$@$:)!AfVf5^E^B9!,&$!=)&.*!1#$!+$((5:&,+&!281#!,=!`-,2$1#$F*<!

4;;,-.)&'!1,!1#)*!($'$&.9!`-,2$1#$F*!.$;$)@$.!n$F*!*,!1#01!#$!;,F(.!-$;$)@$!1#$!

>$11$-!?,-1),&!,=!1#$!*0;-)=);)0(!@);1)2!0*!2$&a*!*#0-$9!0&.!n$F*!+,F(.!-$;$)@$!1#$!

(,&'!>,&$*!;,@$-$.!+)1#!=01<!X&!-$*?,&*$9!n$F*!-$2,@$.!=)-$!=-,2!#F20&)18!1,!20:$!

)1!)2?,**)>($!1,!;,&*F2$!1#$!>$11$-!?,-1),&<!"#$!281#!)*!*0).!1,!$7?(0)&!1#$!@0-),F*!

.)@)*),&*!,=!1#$!*0;-)=);)0(!?,-1),&*!>$1+$$&!#F20&*!0&.!1#$!',.*<ETR!X&!P,,:!X!,=!

I,2$-a*!L?&<D9!0&!)&NF)-8!+0*!20.$!>8!4;#)(($*!1,!.$1$-2)&$!+#8!`#,$>F*!4?,((,!

+0*!0&'-8!+)1#!1#$!4;#0$0&*<!"#$!*F*?$;1$.!-$0*,&!+0*!,==$&*$!=-,2!0!=0)($.!-)1F0(!

,-!@,+<!"#$-$=,-$9!?-08$-!+0*!20.$!1,!1#$!',.!,&!1#$!>0*)*!,=!/0!*0@,F-8!,==$-)&'!,=!

*#$$?!,-!,=!=F((5'-,+&!',01*<3EET!X&!1#$!_,20&!+,-.9!0!?-4'&%'-(:&5,!+0*!#$(.9!+#);#!

+0*!/0!=$0*1!,=!1#$!',.*93!)&!+#);#!1#$!)20'$*!,=!1#$!.$)1)$*!+$-$!?(0;$.!F?,&!

;,0;#$*!A#5?3&:<(&<B!0&.!=,,.!,=!0((!:)&.*!+0*!?(0;$.!>$=,-$!1#$2<EEE!

"#$!>)>();0(!0;;,F&1!F*$*!0&1#-,?,2,-?#);!(0&'F0'$!1,!.$*;-)>$!1#$!

*0;-)=);)0(!-)1F0(<!/"#$!*0;-)=);$*!+$-$!;0-$=F((8!?-$?0-$.!0*!1#,F'#!1#$8!+$-$!=,,.!0*!

)&!?0'0&)*29!)&;(F.)&'!1#$!0..)1),&!,=!*0(19!>F1!1#$-$!)*!&$@$-!1#$!*()'#1$*1!

*F''$*1),&!,=!D,.a*!$01)&'!1#$2<3EEO!"#-,F'#,F1!1#$!P)>($9!1#$!X*-0$()1$!*0;-)=);$!)*!

.)*1)&;1!=-,2!1#$!?0'0&!*0;-)=);$*!>$;0F*$!D,.!/.,$*!&,1!;,&*F2$!1#$!=,,.<!X&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ETS!D<!%-&$*1!J-)'#19!+.-*C?D*+-%'<,-:'*=@<&:%'*&'%*!:3&($:,-:'!AZ,&.,&U!6C\!`-$**9!

ERfTB!ETV<!
ETQ!C8-F*!I<!D,-.,&9!d@<(&'&4*2&'-(<'5(-!A_,2$U!`,&1)=);)F2!X&*1)1F1F2!P)>();F29!

ERWRB!Q^<!
ETR!c@$*!P,&&$=,89!;,2?<!$.<9!G(--0*<:D*!@)#'&<:*B)'.$?$@&-%9!1-0&*<!J$&.8!h,&)'$-!

AC#);0',U!g&)@$-*)18!,=!C#);0',!`-$**9!ERROB!EOO5OWY!g20!\0-)&0!L$*;)9!H-<'*<:D*9<4(&1&4-*
&:*'.-*O-D<%9!O&.!-$@<!$.<!AERQfY!-$?-)&19!h$(#)U!\,1)(0(!P0&0-*).0**!`F>()*#$-*9!ERROB!WS<!

EET!I,2$-9!+.-*L?&<D9!OW<!
EEE!h<!P-$&.0&!I0'($!0&.!610&($8!\<!PF-*1$)&9!+.-*=:4&-:'*P$(?DE*J-<D&:@%*&:*9$4&<?*

<:D*>5?'5(<?*H&%'$()9!W1#!$.<!AH$+!c,-:U!`-$&1);$!I0((9!OTETB!ESO<!
EEO!J-)'#19!C?D*+-%'<,-:'9!ETW<!
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! EQ^!

;,&1-0*1!1,!1#$!?-)2)1)@$!',.*!,=!)1*!&$)'#>,-*!+#,!-$'F(0-(8!$01!0&.!0-$!;(,1#$.9!

X*-0$(a*!D,.!+0*!-0.);0((8!.)==$-$&1<3EEV!\$*,?,102)0&!()1$-01F-$!208!#0@$!.)@$-1$.!

=-,2!0&1#-,?,2,-?#);!.$*;-)?1),&*Y!#,+$@$-9!)1*!F*$!)&!6;-)?1F-$!)*!=-$NF$&1<EEW!i,-!

)&*10&;$9!*)&;$!1#$!"0>$-&0;($!)*!.$*;-)>$.!0*!1#$!.+$(()&'!?(0;$!,=!D,.9!)1!,&(8!

20:$*!*$&*$!1#01!1#$!(0&'F0'$!,=!.-)&:9!=,,.9!0&.!2$0(*!+,F(.!.$*;-)>$!1#$!

,==$-)&'*!>-,F'#1!1,!D,.<!"#$!2,*1!;-F;)0(!2011$-!1,!&,1$!)*!1#01!1#$!.)==$-$&;$!

>$1+$$&!1#$!>)>();0(!0&.!$71-0>)>();0(!.$*;-)?1),&*9!+)1#!-$'0-.!1,!1#$!*0;-)=);)0(!

-)1F0(9!)*!1#$!$**$&;$!,=!1#$!D,.s',.!>$)&'!+,-*#)??$.9!0&.!1#F*!(0&'F0'$!208!>$!

*)2)(0-!>$1+$$&!1#$!>)>();0(!1$71!0&.!0&;)$&1!H$0-!%0*1$-&!1$71*<!

D,.!.).!&,1!$01!1#$!2$0(!+)1#!1#,*$!?-$*$&1!F?,&!\,F&1!6)&0)9!8$1!1#$!

X*-0$()1$!?-0;1);$!1,!#0@$!0!;,22F&0(!2$0(!*F>*$NF$&1!1,!1#$!20:)&'!,=!0!;,@$&0&1!

+0*!;$-10)&(8!0!2,.)=);01),&!+#$&!1#$!2$0(!+0*!;,&*F2$.!>$=,-$!1#$!?-$*$&;$!,=!

D,.9!+#,*$!1-0&*;$&.$&;$!)*!$@).$&1!)&!@$-*$!ET9!+#);#!-$0.*9!/0&.!1#$8!*0+!1#$!

D,.!,=!X*-0$(Y!0&.!F&.$-!I)*!=$$1!1#$-$!0??$0-$.!1,!>$!0!?0@$2$&1!,=!*0??#)-$9!0*!

;($0-!0*!1#$!*:8!)1*$(=<3!"#$-$=,-$9!1#$!2$0(!)*!;,&*F2$.!>$=,-$!1#$!?-$*$&;$!,=!1#$!

Z,-.9!0&.!D,.!.,$*!$01!1#$!2$0(!+)1#!1#$!?0-1);)?0&1*!)&!1#$!;,@$&0&1!;$-$2,&8<!

"#$!-$0()18!1#01!1#$!X*-0$()1$!?-0;1);$!+0*!2,.)=)$.!)&.);01$*!1#01!,&$!

*)'&)=);0&1!0*?$;1!,=!1#$!?$0;$!,==$-)&'!+0*!1#$!;$($>-01),&!0&.!$7?-$**),&!,=!

;,22F&),&!+)1#!D,.<!"#$!,-.$-!,=!1#$!,==$-)&'*!)*!*)'&)=);0&1!A=)-*19!1#$!>F-&1!

,==$-)&'9!1#$&9!1#$!2$0(!,==$-)&'B!*,!1#01!+#$&!1#$!*0;-)=);$!,=!1#$!?$0;$!,==$-)&'!+0*!

20.$!)1!+0*!1#$!;F(2)&01),&!,=!1#$!X*-0$()1$!+,-*#)?<!"#$!?$0;$!,==$-)&'!+0*!$01$&!

+)1#)&!1#$!?-$*$&;$!,=!1#$!Z,-.9!/8$1!I$!.).!&,1!*1-$1;#!,F1!I)*!#0&.3!0'0)&*1!1#$!

+,-*#)??$-*<!"#$!'.&(D!-$0*,&!=,-!F&.$-*10&.)&'!<ym!l*v= jb^z#!+)1#!0&!01,&)&'!

*)'&)=);0&;$!)*!1#$!,-.$-!,=!1#$!*0;-)=);$*<!"#$!?$0;$!,==$-)&'!+0*!*F>*$NF$&1!1,!1#$!

>F-&1!,==$-)&'q()1$-0((8!,==$-$.!,&!1,?!,=!1#$!>F-&1!,==$-)&'!A;=<!E!602!EVURY!E!]'*!

RUOfBq+#);#!*82>,();0((8!$2?#0*)K$.!1#01!?$0;$!+)1#!D,.!)*!>0*$.!F?,&!

01,&$2$&1<!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EEV!D0-8!4<!4&.$-*,&9!9<4(&1&4-%*<:D*C11-(&:@%*&:*=:4&-:'*L%(<-?E*9'5D&-%*&:*+.-&(*9$4&<?*

<:D*F$?&'&4<?*L,#$('<:4-!A41(0&10U!6;#,(0-a*!`-$**9!ERQSB!Ef<!
EEW!X>).<!E^5ERY!;=<![$==-$8!I<!")'089!+.-*!3$?5'&$:*$1*'.-*G&?@<,-%.*!#&4!A`#)(0.$(?#)0U!

g&)@$-*)18!,=!`$&&*8(@0&)0!`-$**9!ERQOY!-$?-)&19!J0F;,&.09!XZU!P,(;#0K85C0-.F;;)!
`F>()*#$-*9!OTTOB<!
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! EQS!

"#$-$!0-$!*$@$-0(!0*?$;1*!,=!1#$!?$0;$!,==$-)&'!1#01!=)&.!;,--$*?,&.$&;$!)&!

1#$!H$+!"$*102$&19!0&.!1#$!-$0*,&!)*!1#01!1#$!*0;-)=);$*!+$-$!?0-1!,=!1#$!

.$@$(,?2$&1!=-,2!*#0.,+!1,!=F(=)((2$&1<!D$&$-0((89!>,1#!1#$!G(.!"$*102$&1!0&.!1#$!

H$+!"$*102$&1!1$0;#!1#01!?$0;$!+)1#!D,.!)*!1#$!$**$&;$!,=!0!;,@$&0&1!-$(01),&*#)?Y!

1#$-$=,-$9!>,1#!-$@$0(!1#01!1#$!-$;)?)$&1*!,=!D,.a*!>$&$=)1*!0&.!?-,@)*),&*!0-$!1,!

*#0-$!I)*!>($**)&'*!+)1#!,1#$-!>$()$@$-*9!0&.!>,1#!$2?#0*)K$!1#$!;$($>-01),&!

)&#$-$&1!)&!0!;,22F&0(!2$0(<!H$@$-1#$($**9!1#$!?$0;$!,==$-)&'!+0*!F&)NF$!>$;0F*$!

1#$!2$01!1#01!1#$!+,-*#)??$-*!01$!;02$!=-,2!1#$!*0;-)=);$<!P8!')@)&'!0!?,-1),&!,=!1#$!

*0;-)=);$!1,!1#$!+,-*#)??$-*9!D,.!F*$.!1#$!*0;-)=);)0(!2$0(!0*!I)*!10&')>($!?($.'$!=,-!

1#$!=F(=)((2$&1!,=!?-,2)*$.!>($**)&'*<!"#$!H$+!"$*102$&1!>$()$@$-!.,$*!&,1!$01!

2$01!0*!0!?#8*);0(!?($.'$!,=!D,.a*!',,.&$**Y!-01#$-9!1#$!;#F-;#!#0*!1#$!$($2$&1*!,=!

>-$0.!0&.!+)&$!)&!1#$!Z,-.a*!6F??$-<!

!

LLLK=KTK8K&3K*+.-*9&:*C11-(&:@*

#

"#$!?F-?,*$!=,-!1#$!*)&!,==$-)&'!+0*!1,!-$2,@$!1#$!$==$;1*!,=!*)&9!&02$(8!.$=)($2$&1!

0&.!F&;($0&&$**<!"#$!-$0*,&!=,-!1#$!?-,@)*),&!,=!1#)*!,==$-)&'!+0*!=,-!1#$!?$,?($!,=!

D,.!1,!>$!0>($!1,!$&1$-!I)*!?-$*$&;$<!D,.!+0*!&,1!1#-$01$&$.!>8!1#$!)2?F-)18!,=!*)&Y!

-01#$-9!)1!+0*!=0(($&!#F20&)18!+#,!&$$.$.!01,&$2$&1!=,-!1#$)-!*)&<EEf!X=!1#$-$!+0*!

&,1!01,&$2$&1!=,-!*)&9!1#$!#,()&$**!,=!D,.!208!>$!$7?-$**$.!)&!+-01#<!D,.a*!

.+$(()&'!?(0;$!+0*!1#$!"0>$-&0;($Y!1#$-$=,-$9!)1!&$$.$.!1,!>$!?F-$!=-,2!*)&!=,-!I)*!

?-$*$&;$!1,!-$20)&!+)1#!I)*!?$,?($9!0&.!=,-!1#$2!1,!;,&1)&F$!$7?$-)$&;)&'!I)*!

2$-;8!0*!,??,*$.!1,!1#$!$7?-$**),&!,=!I)*!+-01#<!D,.a*!?-$*$&;$!02,&'!I)*!?$,?($!

+0*!1-F(8!0!>($**)&'9!8$1!0*!0!;,&*$NF$&;$!,=!#F20&)18a*!*)&=F(&$**9!I)*!?-$*$&;$!

;,F(.!0(*,!0-,F*$!I)*!+-01#<!"#$!?-,@)*),&!+0*!$**$&1)0(!')@$&!1#$!;,&.)1),&*!,=!()=$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EEf!/G&$!>$;,2$!)2?F-$!0*!1#$!-$*F(1!,=!0&!,==$&*$!0'0)&*1!1#$!.$)18!)&1-,.F;$.!0!

:)&.!,=!.$2,&);!;,&10'),&!)&1,!1#$!;,22F&)18<!"#$!2,-$!#,--$&.,F*!1#$!,==$&*$9!1#$!
'-$01$-!1#$!1#-$01!1,!1#$!?F-)18!,=!1#$!*0&;1F0-8!0&.!1#$!*F--,F&.)&'!;,22F&)18!>8!1#$!
?-$*$&;$!,=!1#$!,==$&.$-9!+#,!+0*!0!;0--)$-!,=!)&)NF)183!AZ$@)&$9!F(-%-:4-*$1*'.-*2$(D9!SfB<!
4;;,-.)&'!1,!Z$@)&$9!0&8!1#-$01!1,!1#$!?F-)18!,=!1#$!"0>$-&0;($!;,F(.!-$*F(1!)&!D,.!0110;:)&'!
1#-,F'#!1#$!$2?(,82$&1!,=!.$2,&*!>$;0F*$!*)&!)*!/0!:)&.!,=!.$2,&);!;,&10'),&3!1#01!;0&!>$!
)&1-,.F;$.!)&1,!1#$!"0>$-&0;($!>8!#F20&)18<!
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! EQQ!

)&!0!*)&=F(!+,-(.<!h$=)($2$&1!0&.!*)&=F(&$**!2F*1!>$!-$2$.)$.!)=!1#$!?$,?($!,=!D,.!

0-$!1,!-$20)&!)&!=$((,+*#)?!+)1#!I)2<!

"#$!ha*f*j&!+0*!')@$&!=,-!;$-10)&!18?$*!,=!*)&*9!*F;#!0*!F&)&1$&1),&0(!*)&!AZ$@!

WUE5OB9!?-)$*1(8!*)&!AWUV5EOB9!;,&'-$'01),&0(!*)&!AWUEV5OEB9!($0.$-*#)?!*)&!AWUOO5O^B9!

,-!)&.)@).F0(!*)&!AWUOS5VfB<!"#$!($')*(01),&!=,-!1#$!*)&!,==$-)&'!?-,@).$*!0&!,>@),F*!

?-,'-$**),&!,=!-$*?,&*)>)()18!=-,2!1#$!)&.)@).F0(!1,!1#$!($0.$-*#)?<!"#$!*)&*!,=!0!

($0.$-!+$-$!2,-$!*$-),F*!0&.!-$NF)-$.!0!2,-$!;,*1(8!*0;-)=);$!1#0&!1#,*$!,=!1#$!

0@$-0'$!?$-*,&<!D,.!.).!20:$!?-,@)*),&!=,-!0((!*)&q:&,+&!0&.!F&:&,+&q0&.!=,-!

0&8,&$!+#,!+,F(.!>-)&'!1#$!*)&!,==$-)&'<EE^!"#$!*)&!,==$-)&'!*$-@$*!1#$!.).0;1);!

=F&;1),&!,=!)((F*1-01)&'!1#$!-$0()18!1#01!*)&!-$*F(1*!)&!'F)(19!$@$&!)=!F&)&1$&1),&0(!AWUE5

OB<!4((!*)&!-$*F(1*!)&!.$=)($2$&1!>$;0F*$!)1!)*!0'0)&*1!1#$!#,&,-!,=!D,.!)&!*,2$!

20&&$-9!0&.!)19!1#$-$=,-$9!#)&.$-*!,&$a*!-$(01),&*#)?!+)1#!I)2<!

"#$!($')*(01),&!)&!fUE5EV!;,&1)&F$*!1#$!*?$;)=);01),&*!+)1#!-$'0-.!1,!1#$!*)&!

,==$-)&'<!X=!0&!)&.)@).F0(!1,F;#$.!0&81#)&'!F&;($0&!,-!+0*!)--$*?,&*)>($!)&!20:)&'!

0&!,01#9!/1#$&!#$!+)((!>$0-!#)*!'F)(193!$@$&!1#,F'#!F&0+0-$!,=!*F;#!,==$&*$!AfUE5WB<!

J#$&!1#$!)&.)@).F0(!>$;02$!0+0-$!,=!1#$!,==$&*$9!1#$!-$NF)-$2$&1!+0*!1,!;,&=$**!

1#$!*)&!0&.!>-)&'!0!*)&!,==$-)&'!=,-!01,&$2$&1!AfUf5EVB<!

"#$!&,&5*+$$1!*0@,-!,==$-)&'*!+$-$!1,!>$!*0;-)=);$*!=,-!*)&!0&.!18?)=8!1#$!

Z,-.!0*!*)&5>$0-$-<!"#$!*)&!,==$-)&'!+0*!&$;$**0-8!=,-!;$-10)&!18?$*!,=!*)&*9!+#);#!

0-$!()*1$.!01!1#$!>$')&&)&'!,=!Z$@)1);F*!f<!"#$!*0;-)=);$!18?)=)$.!C#-)*1!0*!*)&5>$0-$-!

A;=<!E!`$1!VUEQB<!X=!0&!)&.)@).F0(!*)&&$.9!#$s*#$!2F*1!>-)&'!0&!,==$-)&'!1,!1#$!Z,-.!=,-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EE^!%@$&!;#)(.>$0-)&'!AEOU^9!QB!,-!;,&*$;-01),&!,=!1#$!?-)$*1*!A%7,.!ORUET5EW9!V^B!

+0*!-$'0-.$.!0*!&$$.)&'!ha*f*j&Y!1#$-$=,-$9!\)('-,2!;,&;(F.$.!1#01!/?F-)=);01),&!,==$-)&'3!
+,F(.!>$!0!2,-$!0??-,?-)01$!-$&.$-)&'!A2-3&'&45%*cQcY9!OVOB9!$*?$;)0((8!+)1#!;,&*).$-01),&!
=,-!1#$!@$->!af*j*!)&!1#$!`)$(!=,-29!+#);#!+,F(.!#0@$!1#$!2$0&)&'!/1,!;($0&*$<3!"#$!=0;1!1#01!
1#$!@$->!af*j*!A/2)**!b0!',0(!,-!+08e9!',!+-,&'9!*)&3B!)*!0&!0-;#$-8!1$-2!A02,&'!,1#$-!
&F0&;$*Y!;=<!P-,+&!$1!0(<9!H-8(-;*<:D*!:@?&%.*2-"&4$:9!VT^5TSB!-$&.$-*!1#$!.)*;F**),&!+)1#!
-$'0-.!1,!1#,*$!+#,!#0.!&,1!*)&&$.!0*!)&*)'&)=);0&1<!C$-10)&(89!1#$-$!)*!0&!F&.$-*10&.)&'!,=!
/?F-)=);01),&!,==$-)&'93!8$1!1#$!@$->!af*j*!)*!F*$.!)&!1#$!`)$(!1,!)&.);01$!;($0&*)&'!=,-!1#$!,&$!
+#,!*)&&$.!0'0)&*1!D,.9!+#$1#$-!1#$8!2)**$.!1#$!.)@)&$!',0(!$)1#$-!2,-0((8!,-!-)1F0((8<!
"#$-$=,-$9!;#)(.>)-1#!)*!-)1F0(!)2?F-)189!#$&;$!)1!)*!af*j*<!`-)$*1*!&$$.$.!0&!ha*f*j&!+#$&!
;,&*$;-01$.!>$;0F*$!1#$)-!?0*1!*)&*!.$=)($.!1#$!"0>$-&0;($!+#$-$)&!1#$8!+$-$!*10&.)&'<!
6)2)(0-(89!1#$!H0K)-)1$!+,F(.!&$$.!0&!ha*f*j&!)=!#$!+0*!.$=)($.!.F-)&'!1#$!1)2$!,=!#)*!@,+!A;=<!
HF2>!^U^5EEB<!"#$!-$0*,&!+#8!1#$!?-)$*1!A0&.!1#$!H0K)-)1$B!&$$.$.!0&!ha*f*j&!+0*!>$;0F*$!
1#$!,==);$!A,-!@,+B!+0*!)&*F==);)$&1!0*!01,&$2$&1!=,-!*)&<!
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! EQR!

*F;#!*)&<!C#-)*1![$*F*!.).!&,1!;,22)1!0&8!*)&9!&$)1#$-!+0*!0&8!.$;$)1!=,F&.!)&!I)2!

AX*0!fVURY!E!`$1!OUOOBY!1#$-$=,-$9!I)*!-$&.$-)&'!I)2*$(=!0*!0!*)&!,==$-)&'!+0*!>,1#!

$==);0;),F*!0&.!*F>*1)1F1),&0-8!A;=<!O!C,-!fUOEY!I$>!OUR5ET9!EW5EQB<!\,-$,@$-9!1#$!*)&!

,==$-)&'!;,22F&);01$*!1#$!>)>();0(!.,;1-)&$!,=!?-,'-$**)@$!*0&;1)=);01),&!>$;0F*$!

1#,*$!,==$-)&'!1#$!*0;-)=);$!#0.!0!-$(01),&*#)?!+)1#!D,.9!0&.!.$*)-$.!1,!20)&10)&!1#01!

=$((,+*#)?!0&.!1,!;,&1)&F$!1,!$&M,8!I)*!?-$*$&;$<!

"#$!($')*(01),&!,=!1#$!*)&!,==$-)&'!20:$*!?-,@)*),&!=,-!1#$!*)&&$-!1,!>-)&'!0!

*F>*1)1F1),&0-8!*0;-)=);$<!"#$!>(,,.!-)1F0(!)*!1#$!?-)20-8!;#0-0;1$-)*1);!,=!1#$!

,==$-)&'9!+#);#!)*!$@).$&1!)&!1#$!@0-),F*!*?-)&:()&'!,=!1#$!>(,,.!.$?$&.)&'!F?,&!+#,!

*)&&$.<!i,-!1#$!0@$-0'$!?$-*,&9!1#$!>(,,.!+0*!.0F>$.!/,&!1#$!#,-&*!,=!1#$!0(10-!,=!

>F-&1!,==$-)&'3!0&.!1#$!-$20)&.$-!,=!1#$!>(,,.!+0*!,F1?,F-$.!/01!1#$!>0*$!,=!1#$!

0(10-!,=!>F-&1!,==$-)&'3!AZ$@!WUOfB<!X&.)@).F0(!*)&!.).!&,1!&$;$**)101$!1#$!>(,,.!1,!>$!

*?-)&:($.!+)1#)&!1#$!I,(8!`(0;$Y!-01#$-9!,&(8!1#$!0(10-!+)1#)&!1#$!;,F-180-.!+0*!

?F-)=)$.<!

i,-!?-)$*1(8!*)&!,-!=,-!;,&'-$'01),&0(!*)&9!>(,,.!+0*!*?-)&:($.!+)1#)&!1#$!

I,(8!`(0;$9!0&.!)&!@0-),F*!(,;01),&*<!6,2$!>(,,.!+0*!*?-)&:($.!/*$@$&!1)2$*!>$=,-$!

1#$!ZG_h9!)&!=-,&1!,=!1#$!@$)(!,=!1#$!*0&;1F0-83!AWU^9!ESB<!\,-$!>(,,.!+0*!.0F>$.!/,&!

1#$!#,-&*!,=!1#$!0(10-!,=!=-0'-0&1!)&;$&*$!+#);#!)*!>$=,-$!1#$!ZG_h!)&!1#$!1$&1!,=!

2$$1)&'Y!0&.!0((!1#$!>(,,.!,=!1#$!>F((!#$!*#0((!?,F-!,F1!01!1#$!>0*$!,=!1#$!0(10-!,=!

>F-&1!,==$-)&'!+#);#!)*!01!1#$!.,,-+08!,=!1#$!1$&1!,=!2$$1)&'3!AWUS9!EQB<!X=!0!>F((!+0*!

,==$-$.!,&!1#$!h08!,=!41,&$2$&19!1#$!>(,,.!+0*!*?-)&:($.!F?,&!1#$!?-,?)1)01,-8!,=!

1#$!4-:!0&.!0(*,!)&!=-,&1!,=!)1<EES!H,1!,&(8!+0*!1#$!>(,,.!*?-)&:($.!)&!0!20&&$-!

;,&*)*1$&1!+)1#!1#$!*$@$-)18!,=!1#$!)2?F-)189!>F1!0(*,!)1!+0*!*?-)&:($.!)&!0!20&&$-!

;,&*)*1$&1!+)1#!1#$!,==$-$-a*!.$'-$$!,=!0;;$**!+)1#)&!1#$!"0>$-&0;($<!i,-!)&*10&;$9!

1#$!>(,,.!+0*!*?-)&:($.!+)1#)&!1#$!I,(8!`(0;$!=,-!?-)$*1(8!*)&!,-!;,&'-$'01),&0(!*)&Y!

,&!1#$!h08!,=!41,&$2$&19!1#$!>(,,.!+0*!*?-)&:($.!+)1#)&!1#$!I,(8!,=!I,()$*!=,-!1#$!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

EES!`-,?)1)01,-8!*$$2*!1,!>$!0!>$11$-!&02$!1#0&!1#$!2,-$!;,22,&!\$-;8!6$01!*)&;$!
1#$!.$*)'&01),&!)*!.$-)@$.!=-,2!1#$!>(,,.!,=!?-,?)1)01),&!1#01!+0*!*?-)&:($.!F?,&!1#$!4-:!)&!
1#$!I,(8!,=!I,()$*!AZ$@!E^UEWB9!)&!0..)1),&!1,3!1#$!#,-&*!,=!1#$!0(10-!,&!0((!*).$*3!0&.!*$@$&!
1)2$*!F?,&!1#$!0(10-!)1*$(=!AE^UEQ5ERB<!i,-!)&*10&;$9!0*!$@).$&1!)&!_,20&*!VUOf9!1#$!Z,-.!
.)*?(08$.!C#-)*1!?F>();(8!0*!/0!?-,?)1)01),&!)&!I)*!>(,,.!1#-,F'#!=0)1#<3!jIlasthvrion!)*!
).$&1);0(!1,!1#01!F*$.!)&!I$>-$+*!RUf<!`-,?)1)01,-8!)*!($**!02>)'F,F*!>$;0F*$!C#-)*1!)*!1#$!
0&1)18?);0(!\$-;8!6$01!>8!@)-1F$!,=!1#$!?-,?)1)01),&!1#01!I$!,==$-$.!1,!D,.<!
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! ERT!

#)'#!?-)$*1Y!0&.9!=)&0((8!=,-!($0.$-*#)?!*)&!,-!)&.)@).F0(!*)&9!1#$!>(,,.!-$20)&$.!)&!

1#$!;,F-180-.!,=!1#$!"0>$-&0;($<!

"#$!(,;01),&!=,-!1#$!*?-)&:()&'!,=!1#$!>(,,.!+,F(.!#0@$!0(*,!>$$&!*)'&)=);0&19!

$*?$;)0((8!+)1#!-$'0-.!1,!1#$!#,-&*!,=!1#$!0(10-!,=!=-0'-0&1!)&;$&*$<!"#$!0(10-!,=!>F-&1!

,==$-)&'!+0*!1#$!?(0;$!+#$-$!1#$!*0;-)=);$*!+$-$!>F-&$.9!0&.!1,!.0F>!>(,,.!F?,&!1#$!

#,-&*!,=!1#01!0(10-!)&.);01$.!1#$!$==$;1)@$&$**!,=!1#$!*0;-)=);$<!"#$!0(10-!,=!)&;$&*$!

+0*!*)1F01$.!)&!1#$!2)..($!*?0;$!&$0-!1,!0&.!)&!=-,&1!,=!1#$!)&&$-!@$)(!A%7,.!VTUE5^Y!

VSUOf5OQY!WTUfY!Z$@!E^UEQB9!0&.!+0*!-$'0-.$.!0*!>$(,&')&'!1,!1#$!I,(8!,=!I,()$*!AE!

]'*!^UOOY!I$>!RUWB!>$;0F*$!)1!+0*!;,&*).$-$.!2,*1!#,(8!0*!1#$!?(0;$!,=!)&1$-;$**,-8!

?-08$-!A`*!EWEUOY!_$@!QUV5fB<!H$)1#$-!>F-&1!,==$-)&'*!&,-!2$0(!,==$-)&'*!+$-$!1,!>$!
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"0>$-&0;($!+#$-$!1#$!,==$-$-!#0.!0;;$**9!+#);#!+0*!&$;$**0-8!>$;0F*$!1#$!
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;,220&.$.!1#$!*)&=F(9!1#$!F&;($0&9!0&.!1#$!+,-*#)?=F(!1,!>-)&'!1#$)-!,==$-)&'!)&1,!

1#$!;,F-180-.!+)1#)&!1#$!"0>$-&0;($<!G&;$!,==$-$-*!$&1$-$.!1#$!;,F-180-.9!1#$!

+,-*#)??$-*!+,F(.!0??0-$&1(8!)&=,-2!1#$!?-)$*1!0*!1,!+#8!1#$8!+$-$!20:)&'!0!

*0;-)=);$<!"#$!>F-&1!,==$-)&'!+0*!&,1!20.$!=,-!0&8!?0-1);F(0-!*)&Y!-01#$-9!)1!+0*!

,==$-$.!=,-!*)&*!)&!'$&$-0(<!"#$!,==$-)&'!20.$!1#$!X*-0$()1$!0;;$?10>($!1,!D,.!+#$&!

1#$!,==$-$-!$&1$-$.!1#$!?-$*$&;$!,=!1#$!Z,-.!1,!+,-*#)?!I)2<!

"#$!0&)20(*!+$-$!1,!>$!=)&$*1!1#01!1#$!,==$-$-!,+&$.9!1#01!)*9!/+)1#,F1!

.$=$;193!0*!)*!$2?#0*)K$.!-$?$01$.(8!AZ$@!EUV9!ETY!VUE9!^Y!WUV9!OV9!OQ9!VOY!fUEf9!EQY!

^U^Y!*$$!0(*,9!RUO5VY!EWUETY!OOUER5OfY!OVUEO9!EQB<!C,&*$NF$&1(89!1#$!*0;-)=);$*!+$-$!1,!

>$!@0(F0>($!A0&.!#$&;$!1-F(8!*0;-)=);)0(B!1,!1#$!,&$!,==$-)&'!1#$2<!G&;$!1#$!*0;-)=);$*!

+$-$!>-,F'#1!)&1,!1#$!;,F-180-.9!1#$!,==$-$-!+,F(.!(08!0!#0&.!F?,&!1#$!#$0.!,=!1#$!

0&)20(9!+#);#!&,1!,&(8!*82>,()K$.!?F>();!).$&1)=);01),&!+)1#!1#$!0&)20(9!>F1!0(*,!

.$&,1$.!*F>*1)1F1),&!)&!1#01!1#$!0&)20(!>,-$!1#$!'F)(1!,=!1#$!,==$-$-!0&.!1-F(8!.)$.!0*!

0!*F>*1)1F1$<!J#$&!1#$!0&)20(!+0*!*(0F'#1$-$.9!1#$!>(,,.!+0*!*?-)&:($.!F?,&!1#$!

0(10-!0&.!0-,F&.!)1*!>0*$!)&!@0-),F*!20&&$-*!1,!.$2,&*1-01$!1#01!0!()=$!+0*!1-F(8!

*F>*1)1F1$.!,&!>$#0(=!,=!0&,1#$-9!0&.!1#01!*F;#!.$01#!,;;F--$.!1,!20:$!01,&$2$&1<!

"8?);0((89!1#$!2$0(!,==$-)&'!0;;,2?0&)$.!1#$!>F-&1!,==$-)&'!)&!0..)1),&!1,!

,1#$-!*0;-)=);$*!A2,*1!=-$NF$&1(8!)&@,(@)&'!0&)20(*B<!"#$!?-)$*1!01$!0!?,-1),&!,=!1#$!

2$0(!,==$-)&'9!+#);#!*)'&)=)$.!1#01!#$!1,,:!F?,&!#)2*$(=!1#$!*)&*!,=!1#$!,==$-$-<!"#$!

=0;1!1#01!1#)*!,==$-)&'!+0*!/0!*,,1#)&'!0-,20!1,!1#$!ZG_h3!AOUO9!R9!EOB!)&.);01$*!0&!

01,&)&'!=F&;1),&<!"#$!?$0;$!,==$-)&'!0(*,!0??$0*$.!D,.a*!+-01#9!0&.!;F(2)&01$.!)&!0!

2$0(!$01$&!>8!1#$!+,-*#)??$-*!)&!1#$!?-$*$&;$!,=!1#$!Z,-.9!+#);#!*)'&)=)$.!

;,22F&),&!0&.!=$((,+*#)?!+)1#!D,.<!"#$!;$($>-01),&!,=!1#)*!?$0;$!+)1#!D,.!+0*!

>0*$.!F?,&!1#$!*#$.!>(,,.!,=!1#$!*F>*1)1F1),&0-8!*0;-)=);$!AVUE5O9!^5Q9!EO5EVB<!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`0**,@$-!)*!=,F&.!)&!1#$!*0;-)=);)0(!.$01#!,=!1#$!Z,-.![$*F*9!+#,!.$()@$-$.!1#,*$!I$!;02$!1,!
*0@$!=-,2!0!2F;#!'-$01$-!>,&.0'$<!
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! ERf!

"#$!*)&!,==$-)&'!&,1!,&(8!01,&$.!=,-!0((!*)&!A+#$1#$-!:&,+&!,-!F&:&,+&B9!>F1!

0(*,!?F-)=)$.!1#$!"0>$-&0;($!=-,2!1#$!.$=)($2$&1!1#01!*)&!;0F*$*<!G=!;,F-*$9!*)&!,=!

0&8!:)&.!0&'$-$.!D,.!>$;0F*$!)1!.$?-)@$.!I)2!,=!1#$!#,&,-!.F$!I)2<!"#$!

.$=)($2$&1!,=!D,.a*!"0>$-&0;($!+0*!;0F*$.!>8!1#)*!.)*#,&,-9!0&.!1#$-$=,-$9!-$*F(1$.!

)&!0&!)2?$.)2$&1!+)1#!D,.!>8!1#$!'F)(18<!

"#$!1-$*?0**!,==$-)&'!+0*!&$;$**0-8!=,-!1#$!%<:4'<!@),(01),&!0&.!1#$!,01#!

@),(01),&<!C,2?($1$!-$*1)1F1),&!+0*!20.$!?-),-!1,!1#$!-$?$&10&1!,>10)&)&'!

=,-')@$&$**!>8!2$0&*!,=!0!*F>*1)1F1),&0-8!*0;-)=);$<!I,+$@$-9!)1!)*!0(*,!)2?,-10&1!1,!

&,1$!1#$!()2)101),&*!,=!1#$*$!*0;-)=);$*<!X=!*,2$,&$!*)&&$.!F&;,&*;),F*(8!0&.!

F&)&1$&1),&0((8!0'0)&*1!D,.a*!*0;-$.!?-,?$-189!,-!$@$&!>(010&1(8!0&.!.$()>$-01$(8!

0'0)&*1!D,.a*!&02$!>8!.$=-0F.)&'!*,2$,&$!0&.!1#$&!*+$0-)&'!=0(*$(89!0&.!;,2?($1$!

-$*1)1F1),&!;,F(.!>$!20.$!A0*!$@).$&;$!,=!1-F$!-$?$&10&;$B9!1#$&!1#$-$!;,F(.!>$!

01,&$2$&1!>8!2$0&*!,=!1#$!1-$*?0**!,==$-)&'<!I,+$@$-9!,1#$-!*)&*!*F;#!0*!@0-),F*!

?0'0&!-$()'),F*!0&.!*$7F0(!?-0;1);$*9!+#);#!0-$!.$*;-)>$.!)&!Z$@)1);F*!OT9!

&$;$**)101$.!;0?)10(!?F&)*#2$&1!*,!1#01!D,.a*!?$,?($!;,F(.!?F-*F$!#,()&$**!0&.!

,>$.)$&;$!1,!1#$!Z,-.9!0&.!1#$-$>8!0@,).!1#$!.)@)&$!MF.'2$&1!1#01!*F;#!

0>,2)&01),&*!;0F*$.<!

"#$!*)&!,=!2F-.$-!+0*!0&,1#$-!,==$&*$!1#01!.$20&.$.!1#$!.$01#!?$&0(18!

AOWUES9!OEY!;=<!%7,.!OEUEO5EWB<!C0?)10(!?F&)*#2$&1!+0*!-$NF)-$.!0*!1#$!,&(8!2$0&*!

=,-!-$2,@)&'!1#$!'F)(19!+#);#!+,F(.!1#$&!?F-)=8!1#$!;,22F&)18!=-,2!1#$!.$=)($2$&1!

1#01!1#$!*)&!;0F*$.<!4.F(1$-8!0(*,!.$20&.$.!1#$!.$01#!?$&0(18<!"#$-$=,-$9!+#$&!

])&'!h0@).!;,22)11$.!0.F(1$-8!+)1#!P01#*#$>0!0&.!2F-.$-$.!#$-!#F*>0&.9!#$!

.$;(0-$.9!/i,-!c,F!.,!&,1!.$()'#1!)&!*0;-)=);$9!,1#$-+)*$!X!+,F(.!')@$!)1Y!c,F!0-$!&,1!

?($0*$.!+)1#!>F-&1!,==$-)&'3!A`*!fEUE^B<!D,.!.).!&,1!($')*(01$!0&8!*0;-)=);$!=,-!1#$!

*)&*!,=!0.F(1$-8!0&.!2F-.$-Y!1#$-$=,-$9!h0@).a*!,&(8!0??$0(!+0*!1,!D,.!0*!MF.'$<!"#$!

()2)101),&*!,=!1#$!G(.!"$*102$&1!*0;-)=);$*9!1#$-$=,-$9!=,-$*#0.,+$.!1#$!F(1)201$!

*01)*=0;1),&!,=!D,.a*!+-01#!)&!1#$!+,-:!,=![$*F*!C#-)*1!F?,&!C0(@0-8a*!;-,**<!

X--$'F(0-!*0;-)=);$*!+$-$!,==$-$.!1,!20:$!01,&$2$&1!=,-!;$-10)&!18?$*!,=!*)&*9!

0&.!-$'F(0-!*0;-)=);$*!+$-$!?(0&&$.U!*,2$!.0)(89!+$$:(89!2,&1#(89!0&.!0&&F0((8<!"#$!

-$0*,&!=,-!?(0&&)&'!1#$!-$'F(0-!*0;-)=);$*!)*!>$;0F*$!#F20&!*)&!)*!?$-*)*1$&1Y!

;,&*$NF$&1(89!1#$-$!+,F(.!&,1!>$!0&8!;$**01),&!,=!1#$!>(,,.8!*0;-)=);$<!i,-!1#)*!@$-8!
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! ER^!

-$0*,&9!D,.!)&*1-F;1$.!1#$!?-)$*1*!1#01!1#$!=)-$!F?,&!1#$!0(10-!2F*1!>$!:$?1!>F-&)&'!

;,&1)&F0((8!AZ$@!^UEO5EVY!OWUO5WB<!X&!0..)1),&!1,!1#$!)--$'F(0-!*0;-)=);$*!=,-!;$-10)&!

18?$*!,=!*)&*9!1#$-$!+$-$!1#,*$!,==$-)&'*!1#01!0;;,2?0&)$.!$@$-8!,;;0*),&!,=!

+,-*#)?<!"#$!>F-&1!,==$-)&'!+0*!')@$&!?$-?$1F0((89!$@$-8!2,-&)&'!0&.!$@$&)&'!

A%7,.!ORUVQ5WOY!HF2>!OQUV9!^B<!"#$!,&(8!;,2?($1$!01,&$2$&1!+0*!,&!1#$!0&&F0(!

h08!,=!41,&$2$&19!+#);#!+0*!0!'$&$-0(!01,&$2$&1!=,-!1#$!?$,?($9!1#$!?-)$*1*9!0&.!

1#$!?(0;$!,=!+,-*#)?<!

"#$!?-)$*1*!+$-$!;,&*$;-01$.!1,!*$-@);$9!0&.!1#$)-!()@$*!+$-$!.$@,1$.!1,!1#$!

*$-@);$!,=!D,.!+)1#)&!I)*!.+$(()&'!?(0;$<!H,1!,&(8!+$-$!?-)$*1*!1#$!-$?-$*$&101)@$*!

,=!D,.9!>F1!0(*,!1#$8!-$?-$*$&1$.!1#$!X*-0$()1$!+,-*#)??$-*!1,!D,.<!iF&;1),&)&'!0*!

D,.a*!-$?-$*$&101)@$*9!1#$!?-)$*1*!;,F(.!>$!+-,&'$.!>8!1#$!*)&*!,=!1#$!X*-0$()1$*!

>$;0F*$!1#$8!-$;$)@$.!*,2$!?,-1),&*!,=!1#$!*0;-)=);)0(!,==$-)&'*<!iF&;1),&)&'!0*!1#$!

-$?-$*$&101)@$*!,=!1#$!+,-*#)??)&'!;,22F&)189!1#$!?-)$*1*!+,F(.!10:$!F?,&!

1#$2*$(@$*!1#$!*)&*!,=!1#,*$!>-)&')&'!1#$)-!,==$-)&'9!0*!1#$8!20.$!01,&$2$&1!=,-!

1#$2<!D,.!F*$.!1#)*!;F*1,20-8!)&*1)1F1),&!=,-!1#$!*$-@);$!)&!1#$!"0>$-&0;($!>$;0F*$!

1#$!&,1),&!;,&@$8$.!>8!1#$!?-)$*1#,,.!+0*!1#01!01,&$2$&1!+0*!0>*,(F1$(8!

&$;$**0-8!=,-!1#$!?$,?($!1,!#0@$!1-F$!0;;$**!1,!1#$!?-$*$&;$!,=!1#$!Z,-.<!"#$!

*0;-)=);)0(!*8*1$2!+0*!&,1!,&(8!.).0;1);!*,!1#01!X*-0$(!:&$+!1#01!D,.!)*!#,(89!>F1!0(*,!

1,!F&.$-*10&.!1#01!I$!2F*1!?F&)*#!1#$!'F)(189!0&.!2F*1!,F1?,F-!I)*!+-01#!A0*!0&!

$7?-$**),&!,=!I)*!#,()&$**B!F&($**!,&$!20:$*!01,&$2$&1!=,-!*)&<!"#$!=0;1!1#01!D,.!

)&*1)1F1$.!1#$!*0;-)=);)0(!-)1F0(*!)&.);01$*!1#01!I$!)*!+)(()&'!1,!=,-')@$!*)&<!

"#$!,==$-)&'*!.).!20:$!01,&$2$&1!=,-!*)&!0&.!.$2,&*1-01$!D,.a*!+)(()&'&$**!

1,!=,-')@$Y!8$19!1#$-$!+,F(.!*1)((!>$!1#$!?$-?$1F0(!0+0-$&$**!,=!?$-*,&0(!'F)(1!1#01!

+0*!&$@$-!-$2,@$.!F(1)201$(8<!"#$!*0;-)=);$*!+$-$!/$:?)*0!*#0.,+!,=!1#$!',,.!

1#)&'*!1,!;,2$!<:D*<!<!<!;0&!&$@$-9!>8!1#$!*02$!*0;-)=);$*!+#);#!1#$8!,==$-!;,&1)&F0((8!

8$0-!>8!8$0-9!20:$!?$-=$;1!1#,*$!+#,!.-0+!&$0-<!G1#$-+)*$9!+,F(.!1#$8!&,1!#0@$!

;$0*$.!1,!>$!,==$-$.9!>$;0F*$!1#$!+,-*#)??$-*9!#0@)&'!,&;$!>$$&!;($0&*$.9!+,F(.!

&,1!(,&'$-!#0@$!#0.!;,&*;),F*&$**!,=!*)&*l3!AI$>!ETUE5OB<!

!

!

!
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! ERS!

LLLK=KTKDK*+.-*A-<'.*U/?$$DV*$1*'.-*=:&,<?*

!

"#$!+$((5:&,+&!@$-*$!)&!Z$@)1);F*!1#01!$7?(0)&*!1#$!-$(01),&*#)?!>$1+$$&!>(,,.!0&.!

()=$!)*!ESUEE<!"#$!($')*(01),&!)&!Z$@)1);F*!ES!0(*,!F*$*!1#$!@$->!rP#K!!)&!$7?(0)&)&'!+#8!

>(,,.!2F*1!&,1!>$!;,&*F2$.U!/ji,-!1#$!()=$!,=!1#$!=($*#!)*!)&!1#$!>(,,.9!0&.!X!#0@$!

')@$&!)1!1,!8,F!,&!1#$!0(10-!1,!20:$!01,&$2$&1!=,-!8,F-!*,F(*Y!=,-!)1!)*!1#$!>(,,.!>8!

-$0*,&!,=!1#$!()=$!1#01!20:$*!01,&$2$&1<a!/"#$-$=,-$!X!*0).!1,!1#$!*,&*!,=!X*-0$(9!jH,!

?$-*,&!02,&'!8,F!208!$01!>(,,.9!&,-!208!0&8!0()$&!+#,!*,M,F-&*!02,&'!8,F!$01!

>(,,.<a3!Z$@)1);F*!ESUEE!)*!0!=,F&.01),&0(!1$71!)&!*F>*10&1)01)&'!1#$!.,;1-)&$!,=!

*F>*1)1F1),&!>$;0F*$!)1!)&.);01$*!1#01!>(,,.!)*!1,!>$!F*$.!$7;(F*)@$(8!=,-!01,&$2$&1<!

P$=,-$!?-,;$$.)&'9!)1!*#,F(.!>$!&,1$.!1#01!Z$@)1);F*!ESUEE!)*!0!'$&$-0(!*101$2$&1!

+)1#!-$'0-.!1,!1#$!?-$;)*$!.8&02);!,=!1#$!rP#K!!0;1),&!,=!>(,,.!)&!0((!*0;-)=);$*<EOR!

"#$-$!)*!0&!F&2)*10:0>($!-$(01),&*#)?!>$1+$$&!>(,,.!0&.!vpn!)&!ESUET5EE<!

L$-*$!ET!-$=$-*!1,!D,.a*!.)*?($0*F-$!/0'0)&*1!0&8!?$-*,&3!Avp#N\B^B!+#,!$01*!>(,,.<!

L$-*$!EE!-$=$-$&;$*!1#$!/()=$3!Avp#n\B!,=!1#$!=($*#!)&!1#$!>(,,.9!+#);#!)*!')@$&!1,!20:$!

01,&$2$&1!=,-!/8,F-!*,F(*3!Av)p=n^B!>$;0F*$!)1!)*!1#$!>(,,.!/>8!-$0*,&!,=!1#$!()=$!bvp#N\B^e!

1#01!20:$*!01,&$2$&1!brP@k^y+e<3!C,&1$71!.$1$-2)&$*!+#$1#$-!vpn!*#,F(.!>$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EOR!P0-F;#![<!6;#+0-1K9!/"#$!`-,#)>)1),&*!C,&;$-&)&'!1#$!j%01)&'a!,=!P(,,.!)&!

Z$@)1);F*!ES93!)&!F(&-%'.$$D*<:D*>5?'*&:*=:4&-:'*L%(<-?9!$.*<!D0-8!4<!4&.$-*,&!0&.!60F(!\<!
G(80&!A6#$==)$(.U![6G"!`-$**9!ERREB!fRY!;,&1-0<![0;,>!\)('-,29!/4!`-,($',2$&,&!1,!Z$@)1);F*!
ESUEE93!I$5(:<?*$1*/&8?&4<?*2&'-(<'5(-!RT!A[F&$!ERSEBU!EWR5f^<!\)('-,2!>$()$@$*!1#$!1$71!
-$=$-*!1,!0!?0-1);F(0-!*0;-)=);$9!&02$(8!1#$!?$0;$!,==$-)&'<!"#$!-$0*,&!=,-!1#)*!-$*1-);1),&!)*!
1#01!1#$!?-,#)>)1),&!+)1#!-$'0-.!1,!$01)&'!>(,,.!)*!,&(8!-$($@0&1!1,!1#$!?$0;$!,==$-)&'!*)&;$!
1#$!+,-*#)??$-!+0*!=,->)..$&!1,!$01!0&8!2$01!=-,2!1#$!,1#$-!*0;-)=);$*9!0&.!1#$!?$0;$!
,==$-)&'!)*!1#$!,&(8!*0;-)=);$!+#,*$!2$01!;,F(.!>$!$01$&!>8!1#$!,==$-$-!AZ$@!VUV5W9!ESB<!"#$!
-$0*,&!=,-!1#)*!0**$-1),&!)*!1#01!\)('-,2!>$()$@$*!1#$!?$0;$!,==$-)&'!+,F(.!>$!$7?)01),&!=,-!
1#$!2F-.$-!,=!1#$!@);1)2!*)&;$!/0&)20(!*(0F'#1$-!;,&*1)1F1$*!2F-.$-!$7;$?1!01!1#$!
0F1#,-)K$.!0(10-3!A?<!EffB<!"#$!-$0*,&!=,-!-$M$;1)&'!*F;#!0&!F&.$-*10&.)&'!)*!1#01!&,+#$-$!
*F>M$;1!1,!1#$!=(,,.!0;;,F&1!AD$&!RY!;=<!EUOR5VTB!.,$*!6;-)?1F-$!0**$-1!1#01!:)(()&'!0&!0&)20(!
=,-!1#$!?F-?,*$!,=!$01)&'!)1*!2$01!)*!2F-.$-<!"#$!?0-1);F(0-!*)&!)&!Z$@)1);F*!ESUV5W!)*!&,1!
>-)&')&'!1#$!>(,,.!,=!1#$!0&)20(!*0;-)=);$!1,!1#$!.,,-+08!,=!1#$!"0>$-&0;($!1,!?-$*$&1!)1!0*!
0&!,==$-)&'!1,!D,.<!Z$@)1);F*!ESUEE!)*!&,1!-$*1-);1$.!1,!1#$!?$0;$!,==$-)&'9!0*!$@).$&1!=-,2!
ESUQ!+#);#!-$=$-$&;$*!1#$!>F-&1!,==$-)&'<!"#$!?-$;)*$!.8&02);!,=!1#$!rP#K!!0;1),&!,=!>(,,.!=,-!
1#$!?$0;$!,==$-)&'!)*!0(*,!1-F$!=,-!1#$!>F-&1!,==$-)&'!)&!Z$@)1);F*!EUV5W<!"#$!-$@$(01),&!,=!
Z$@)1);F*!ESUEE!)*!0??();0>($!1,!0((!,==$-)&'*!1#01!)&@,(@$!>(,,.<!
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! ERQ!

1-0&*(01$.!0*!/?$-*,&3!A0*!)&!@$-*$!ETB9!,-!/8,F-!*,F(*3!A)<$<!/8,F-*$(@$*3B!0*!)&!EE>!

0&.!/()=$3!0*!)&!@$-*$*!EE0!0&.!EE;<!

Z$@)1);F*!EE0!*101$*9!/ji,-!1#$!()=$!,=!1#$!=($*#!)*!)&!1#$!>(,,.<3!4!;,22,&!

0-'F2$&1!;,&1-0-8!1,!*F>*1)1F1),&0-8!01,&$2$&1!)*!1#$!&,1),&!1#01!1#$!>(,,.!,==$-$.!

F?,&!1#$!0(10-!0;1F0((8!?,**$**$.!0!()=$!=,-;$<!"-F(89!1#$!G(.!"$*102$&1!.)*1)&'F)*#$.!

>$1+$$&!?(0&1!()=$!0&.!0&)20(!()=$<!"#$!1&(%'!.)*1)&;1),&!)*!1#01!,=!>(,,.9!+#);#!

0&)20(*!?,**$**!0&.!?(0&1*!.,!&,1!?,**$**<!"#$!%-4$:D!.)==$-$&;$!)*!1#$!+,-.!vpn!

1-0&*(01$.!/?$-*,&3!,-!/()=$3!A/*,F(3B<!P,1#!0&)20(*!0&.!#F20&*!#0@$!*,F(*!>F1!?(0&1*!

.,!&,1<!4;;,-.)&'!1,!Z$@)1);F*!ESUEE9!1#$-$!)*!0&!,>@),F*!;,&&$;1),&!>$1+$$&!()=$!

0&.!>(,,.<!i,-!1#)*!-$0*,&9!1#$!G(.!"$*102$&1!.,$*!&,1!NF0()=8!1#$!.$01#!,=!0!?(0&1!0*!

>$(,&')&'!1,!1#$!*02$!;01$',-8!0*!1#$!.$01#!,=!0&!0&)20(!,-!#F20&<!

"#-,F'#,F1!1#$!P)>($9!*#$.!>(,,.!#0*!-$=$-$&;$!1,!.$01#<!D$&$*)*!RU^!*101$*9!

/J#,$@$-!*#$.*!20&a*!>(,,.9!>8!20&!#)*!>(,,.!*#0((!>$!*#$.9!=,-!)&!1#$!)20'$!,=!D,.!

I$!20.$!20&<3!"#$!>)>();0(!?0**0'$!.,$*!&,1!2$0&!)=!*,2$,&$!;F1*!0&,1#$-!0&.!

20:$*!1#01!?$-*,&!>($$.!1#01!1#$!?$-*,&!+#,!)*!>($$.)&'!*#,F(.!1#$&!>$!20.$!1,!

>($$.<!"#$!?0**0'$!2$0&*!1#01!)=!*,2$,&$!:)((*!0&,1#$-!#F20&!>$)&'!1#01!#)*s#$-!

()=$!+)((!0(*,!>$!10:$&!=-,2!#)2s#$-<!D$&$*)*!RU^!)*!0&!F&02>)'F,F*!$702?($!

+#$-$)&!1#$!*#$..)&'!,=!>(,,.!#0*!1#$!2$10?#,-!,=!.$01#<!6)2)(0-(89!+#$&!1#$!H$+!

"$*102$&1!-$=$-$&;$*!C#-)*1a*!*#$.!>(,,.!)1!-$=$-*!1,!I)*!()=$!>$)&'!10:$&!=-,2!I)2!

@),($&1(8<!

"#-$$!?0**0'$*!)&!1#$!G(.!"$*102$&1!AD$&!RUEWY!Z$@!ESUEEY!h$F1!EOUOVB!

F&2)*10:0>(8!0**$-1!1#01!/1#$!>(,,.!)*!1#$!()=$<3!I,+$@$-9!1#$!;,&1$71*!)&!+#);#!1#$!

?#-0*$!)*!F*$.!;0&&,1!>$!)&1$-?-$1$.!1,!2$0&!1#01!()=$!;0&!>$!-$($0*$.!=-,2!1#$!=($*#!

=,-!*F>*$NF$&1!0;1)@)18!0*!1#$!-$*F(1!,=!>(,,.!*#$.<!X&.$$.9!1#$!()=$!,=!1#$!>,.8!;$0*$*!

+#$&!1#$!>(,,.!)*!*#$.Y!1#$-$=,-$9!)1!)*!F&+0--0&1$.!1,!0-'F$!1#01!*#$.!>(,,.!

-$($0*$*!()=$!=,-!0!?,*1#F2,F*!0;1)@$!$7)*1$&;$<!

!

X&!1#-$$!?(0;$*!)&!1#$!G(.!"$*102$&1!1#$!1-F1#!)*!.,'201);0((8!*101$.!1#01!1#$!>(,,.!
)*!1#$!()=$<!<!<!<!PF1!0!;0-$=F(!$702)&01),&!,=!1#$!;,&1$71*!-$@$0(*!1#01!)&!$0;#!,=!1#$!
1#-$$!;0*$*!1#$*$!*101$2$&1*!*08!&,1!1#01!/>(,,.3!)*!/()=$3!)&!)*,(01),&9!>F1!1#01!1#$!
>(,,.!)*!1#$!()=$!,=!1#$!=($*#<!"#)*!2$0&*!1#01!)=!1#$!>(,,.!)*!*$?0-01$.!=-,2!1#$!=($*#9!
+#$1#$-!)&!20&!,-!>$0*19!1#$!?-$*$&1!?#8*);0(!()=$!)&!1#$!=($*#!+)((!;,2$!1,!0&!$&.<!
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! ERR!

P(,,.!*#$.!*10&.*9!1#$-$=,-$9!&,1!=,-!1#$!-$($0*$!,=!()=$!=-,2!1#$!>F-.$&!,=!=($*#9!>F1!
=,-!1#$!>-)&')&'!1,!0&!$&.!,=!()=$!)&!1#$!=($*#<!X1!)*!0&!$@).$&;$!,=!?#8*);0(!.$01#9!&,1!
0&!$@).$&;$!,=!*?)-)1F0(!*F-@)@0(<EVT!

!

"#$!0**$-1),&!1#01!1#$!>(,,.!,==$-$.!F?,&!1#$!0(10-!0;1F0((8!?,**$**$.!0!

?F-)=8)&'!()=$!=,-;$!)*!$@).$&1!)&!1#$!=,((,+)&'!*101$2$&1U!/X1!)*!>$;0F*$!>(,,.!;0--)$*!

()=$!1#01!1#$!?-)$*1!;0&!F*$!)1!)&!1#$!-)1F0(!,=!?0-.,&)&'!*)&*<3EVE!Z$@)1);F*!ESUEE!.,$*!

1-F(8!*101$9!/)1!)*!1#$!>(,,.!>8!-$0*,&!,=!1#$!()=$!1#01!20:$*!01,&$2$&13!"#$-$!0-$!1+,!

)&1$--$(01$.!2011$-*!1#01!+)((!;(0-)=8!1#$!Z$@)1);F*!1$0;#)&'<!M&(%'9!1#$!()=$!&$$.*!1,!>$!

).$&1)=)$.!0*!$)1#$-!>$(,&')&'!1,!1#$!0&)20(!,-!1#$!,==$-$-!,=!1#$!*0;-)=);$<!9-4$:D9!1#$!

2$0&)&'!,=!1#$!?-$?,*)1),&!B=!&$$.*!).$&1)=);01),&9!?0-1);F(0-(8!+#$1#$-!)1!*#,F(.!>$!

1-0&*(01$.!0*!$**$&;$!A/>(,,.!<!<!<!)*!()=$93![`69!ZP9!H%PB9!)&*1-F2$&10(!A/>8!-$0*,&!,=!

1#$!()=$93!H46P9!_6LB9!,-!)&!0&,1#$-!20&&$-<EVO!

X=!,&$!0;;$?1*!1#$!&,1),&!1#01!1#01!()=$!>$(,&'*!1,!1#$!0&)20(9!1#$&!1#$!

?-$?,*)1),&!B=!+)((!>$!1-0&*(01$.!0*!)&*1-F2$&10(9!1#$-$>8!'-0&1)&'!1#$!2$0&)&'!,=!

?F-)=);01),&!1,!1#$!@$->!rP#K!<!C,&*$NF$&1(89!1#$!()=$!,=!1#$!0&)20(!@);1)2!)*!()>$-01$.!

+#$&!1#$!*0;-)=);$!)*!20.$9!+#);#!+,F(.!-$*F(1!)&!1#$!()=$!=,-;$!?F-)=8)&'!1#$!,==$-$-!

=-,2!1#$!?,+$-!,=!.$01#<!i,-!$702?($9!D$-*1$&>$-'$-!+-,1$9!/"#$!>0;:'-,F&.!1,!

1#$*$!>(,,.!-)1$*!0??0-$&1(8!)&@,(@$*!($'0(!;,&*).$-01),&*<!Z)=$!=,-=$)1$.!1#-,F'#!

'F)(1q&02$(89!1#01!,=!1#$!,==$-$-q)*!-$.$$2$.!=-,2!1#$!+0--0&1$.!?F&)*#2$&1!

1#-,F'#!1#$!?-$*$&101),&!,=!1#$!()=$!,=!0&,1#$-<3EVV!"#$-$=,-$9!01,&$2$&1!+,F(.!>$!

$==$;1$.!1#-,F'#!1#$!()=$!,=!1#$!0&)20(<!"#$-$!0-$!-$0*,&*!1,!,??,*$!1#)*!

F&.$-*10&.)&'!,=!1#$!*0;-)=);)0(!>(,,.<!G&$!-$0*,&!=,-!,>M$;1),&!#0*!0(-$0.8!>$$&!

.$2,&*1-01$.9!+#);#!)*!1#01!1#$!2$0&)&'!,=!1#$!@$->!rP#K!!)*!&,1!?F-)=);01),&<!

4*!,??,*$.!1,!?F-)=);01),&9!1#$!*0;-)=);)0(!>(,,.!)*!*F>*1)1F1),&!=,-!#F20&!()=$<!

6;#+0-1K!&,1$.9!/X1!*#,F(.!>$!&,1$.!1#01!,&$!,=!1#$!-$0*,&*!*;#,(0-*!#0@$!(0>,-$.!*,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EVT!4<!\<!61)>>*9!+.-*B-<:&:@*$1*'.-*P$(D*f/?$$Dg*&:*94(&#'5(-*AZ,&.,&U!"8&.0($!

`-$**9!ERWSB!EO<!
EVE!_$&t!`$1$-5C,&1$**$!0&.![,#&!%(()&'1,&9!=*H<:D8$$0*$:*2-3&'&45%!AH$+!c,-:U!

g&)1$.!P)>($!6,;)$1)$*9!ERRTB!O^S9!0*!NF,1$.!>8!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!V^<!
EVO!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!V^<!
EVV!%-#0-.!6<!D$-*1$&>$-'$-9!2-3&'&45%E*=*>$,,-:'<()9!1-0&*<!h,F'(0*!J<!61,11!

AZ,F)*@)(($9!]cU!J$*12)&*1$-![,#&!]&,7!`-$**9!ERR^B!OWO<!
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! OTT!

0-.F,F*(8!01!?-,?,*)&'!,1#$-!)&1$-?-$101),&*!,=!#,+!>(,,.!*$-@$*!<kytvpn lu 

rpkl!9!0&.!#0@$!,=1$&!)'&,-$.!1#$!,>@),F*!.$-)@01),&!=-,2!rp#K)!9!#0*!>$$&!1#$)-!

-$(F;10&;$!1,!0.2)1!1#01!1#$!).$0!,=!@);0-),F*!*0;-)=);$9!)&.$$.9!@);0-),F*!%-?15

*0;-)=);$9!2)'#1!>$!01!+,-:!#$-$<!<!<!<3EVW!I,+!)1!)*!1#01!>(,,.!0&.s,-!()=$!;,F(.!?F-)=8!

)*!0(*,!.)==);F(1!1,!F&.$-*10&.9!$*?$;)0((8!;,&*).$-)&'!+#01!D,.!($')*(01$.!=,-!1#$!

0.2)&)*1-01),&!,=!1#$!*0;-)=);)0(!>(,,.<!

X=!1#$!*0;-)=);)0(!>(,,.!+0*!1,!?F-)=8!1#$!,==$-$-9!+#8!&,1!*?-)&:($!1#$!>(,,.!

F?,&!1#$!+,-*#)??$-9!0*!,??,*$.!1,!*?-)&:()&'!1#$!/()=$!')@)&'3!>(,,.!F?,&!1#$!0(10-<!

X=!)1!+$-$!?,**)>($!=,-!1#$!*0;-)=);)0(!>(,,.!1,!;,&@$8!0!?F-)=8)&'!?,+$-!,=!()=$9!)1!)*!

)&$7?();0>($!0*!1,!+#8!)1!+,F(.!>$!,F1?,F-$.!F?,&!1#$!0(10-!0*!,??,*$.!1,!>$!

*?-)&:($.!F?,&!1#$!,==$-$-<!"#$!,&(8!1+,!,;;0*),&*!+#$-$)&!>(,,.!+0*!0??()$.!1,!0!

?$-*,&!+0*!1#$!,-.)&01),&!;$-$2,&8!,=!1#$!?-)$*1*!AZ$@!QUOO5VTB9!0&.!1#$!

*0&;1)=8)&'!-)1F0(!=,((,+)&'!-$*1,-01),&!=-,2!*:)&!.)*$0*$*!AEWUE5OTB<!4((,+)&'!=,-!

1#$*$!=$+!$7;$?1),&*9!1#$!*0;-)=);)0(!>(,,.!+0*!?-)20-)(8!*?-)&:($.!F?,&!1#$!>-,&K$!

0(10-!,=!*0;-)=);$!1#01!+0*!01!1#$!.,,-+08!A;,F-180-.B!,=!1#$!"0>$-&0;($9!,-!)1!+0*!

*?-)&:($.!0&&F0((8!F?,&!1#$!2$-;8!*$01!)&!1#$!)&&$-!;,F-1!,=!1#$!"0>$-&0;($<!"#$!

-$0*,&!=,-!1#$!?-,;$**!)*!1#01!1#$!>(,,.!+0*!')@$&!=,-!1#$!*,F(!,=!1#$!,==$-$-!AZ$@!

ESUEEBY!1#$-$=,-$9!1#$!>(,,.!,=!1#$!@);1)2!+0*!&,1!1,!>$!*?-)&:($.!F?,&!1#$!

+,-*#)??$-!>F1!?(0;$.!F?,&!1#$!0(10-9!+#);#!-$?-$*$&1$.!D,.a*!.,20)&<!"#$!,==$-$-!

+0*!&,1!0((,+$.!1,!*?-)&:($!1#$!>(,,.!F?,&!1#$!0(10-!*)&;$!1#)*!0;1),&!+0*!-$*$-@$.!

$7;(F*)@$(8!=,-!1#$!?-)$*1*9!+#,!+$-$!;,&*$;-01$.!1,!D,.<!"#$!$7;(F*)@$!0;1)@)18!,=!

1#$!?-)$*1*!;,22F&);01$.!1#01!1#$!0(10-!+0*!*0;-$.!1,!D,.!0&.!>$(,&'$.!1,!I)2<!"#$!

*0;-)=);)0(!>(,,.9!1#$-$=,-$9!+0*!,==$-$.!1,!I)2<!C$-10)&(89!1#$-$!+0*!&,!-$0*,&!1#01!

D,.!+,F(.!&$$.!1#$!?F-)=8)&'!()=$!=,-;$!,=!1#$!>(,,.<!D,.!+,F(.!0;;$?1!1#$!>(,,.!

A.$01#B!,=!1#$!0&)20(!0*!*F>*1)1F1$!=,-!1#$!*)&&$-!+#,*$!+0'$*!,=!*)&!.$20&.$.!

#)*s#$-!.$01#<!Z$@)1);F*!ES!-$@$0(*!1#01!D,.!'0@$!1#$!*0;-)=);)0(!>(,,.!=,-!1#$!/*,F(*3!

,=!#F20&)18!)&!0!-)1$!1#01!1-F(8!.$2,&*1-01$.!1#$!.,;1-)&$!,=!*F>*1)1F1),&U!1#$!

,==$-$-!'0@$!1#$!*0;-)=);$!1,!D,.!1#-,F'#!1#$!2$.)01),&!,=!1#$!?-)$*1<!"#$!0;1),&!

$2?#0*)K$*!1#$!'-0;),F*9!,2&)*F==);)$&;8!,=!D,.!>$;0F*$!1#$!'F)(18!0-$!0>($!1,!,==$-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

EVW!6;#+0-1K9!/`-,#)>)1),&*93!fS<!X&!?0-1);F(0-9!6;#+0-1K!-$=$-$&;$.!1#$!$702?($!,=!
ix'()*1$-9!/6x#&$!.F-;#!P(F193!EW^5WS<!
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! OTE!

,&(8!+#01!D,.!#0*!')@$&!1,!1#$2!AE!C#-,&!ORUEWB<!"#$!>(,,.!)*!-$*$-@$.!=,-!D,.9!

0&.!F*$.!=,-!1#$!*0:$!,=!*)&=F(!#F20&!>$)&'*!+#,!&$$.!01,&$2$&1<!J)1#!-$=$-$&;$!

1,!1#$!>(,,.!F?,&!1#$!0(10-9!6;#+0-1K!&,1$.!/1#$!.)-$;1),&!,=!1#$!0;1),&U!jX1!)*!&,1!8,F!

+#,!0-$!?(0;)&'!1#$!>(,,.!,&!1#$!0(10-!=,-!2$9!=,-!28!>$&$=)19!>F1!-01#$-!1#$!

,??,*)1$U!)1!)*!X!+#,!#0@$!?(0;$.!)1!1#$-$!=,-!8,Fq=,-!8,F-!>$&$=)1a<3EVf!

X=!1#$!*0;-)=);)0(!>(,,.!+0*!/()=$!')@)&'93!#,+!+,F(.!1#$!?,,-$*1!,=!

+,-*#)??$-*q+#,!;,F(.!&,1!$@$&!>-)&'!1F-1($.,@$*!,-!?)'$,&*!1,!*0;-)=);$q>$!

0>($!1,!-$;$)@$!01,&$2$&1!0&.!=,-')@$&$**l!"#$!0&*+$-!)*!1#01!D,.!0((,+$.!0!

?-,@)*),&!,=!/1#$!1$&1#!,=!0&!$?#0#!,=!=)&$!=(,F-3!=,-!0&!,==$-)&'!AZ$@!fUEEB<!G&(8!0*!

0&!0>*,(F1$!$7;$?1),&!+,F(.!*,2$,&$!>$!0>($!1,!,==$-!=)&$!=(,F-!0*!0!*)&!,==$-)&'<!X=!

1#$!*0;-)=);)0(!>(,,.!?,**$**$.!1#$!/@)10(!=,-;$3!&$;$**0-8!1,!0;;,2?()*#!?F-)=);01),&9!

#,+!;,F(.!*,2$,&$!,==$-!=)&$!=(,F-!1,!20:$!01,&$2$&1!0&.!-$;$)@$!=,-')@$&$**!

AfUEE5EVBl!J01$-!+,F(.!#0@$!>$$&!2,-$!0??-,?-)01$!1#0&!=)&$!=(,F-!)=!?F-)=);01),&!

+$-$!)&1$&.$.!A;=<!Z$@!EfB<!"#$!,==$-)&'!+0*!0!*F>*1)1F1),&!,=!)&$@)10>($!)&$NF0()18!

A*)&;$!1#$!()=$!,=!0&!0&)20(!;,F(.!#0-.(8!>$!;,&*).$-$.!$NF)@0($&1!1,!1#$!()=$!,=!

#F20&!>$)&'B9!0&.!+0*!1#$!-$0*,&!+#8!)&!1#$!2,*1!$71-$2$!;0*$*!,=!?,@$-18!1#01!0!

'-0)&!,==$-)&'!;,F(.!>$!*F>*1)1F1$.!=,-!0!()@)&'9!#F20&!>$)&'<!

"#$!,>@),F*!*F>M$;1!,=!rP#K!!)&!Z$@)1);F*!ESUEE!)*!/>(,,.93!+#);#!2$0&*!1#01!

/()=$3!)*!1#$!0'$&1!,=!0;1),&9!0&.!1#$-$=,-$9!&$'01$*!1#$!)&*1-F2$&10(!F*$!,=!1#$!

?-$?,*)1),&!B=<!"#$!(0&'F0'$!,=!Z$@)1);F*!ESUEE!)*!1#01!1#$!/()=$3!Avp#n\B!,=!1#$!=($*#!)*!)&!

1#$!>(,,.9!+#);#!.,$*!&,1!2$0&!1#01!1#$!>(,,.!;,&10)&*!()=$!>$;0F*$!ESUEW!$7?-$**(8!

*101$*9!/>(,,.!)*!&D-:'&1&-D*+)1#!)1*!()=$3!A)<$<!1#$!/()=$!,=!0((!=($*#3B!0&.!/1#$!()=$!,=!0((!

=($*#!)*!)1*!>(,,.<3!!P(,,.!0&.!()=$!0-$!*,!)&1-);01$(8!-$(01$.!)&!1#$!;,&1$71!,=!Z$@)1);F*!

ES!1#01!)1!;0&!>$!*0).9!/()=$!)*!)&!1#$!>(,,.3!0&.!1#$!/()=$!)*!>(,,.<3EV^!P(,,.!)*!1#$!()=$!

,=!0((!;-$01F-$*<!"#$-$=,-$9!1#$!-$(01),&*#)?!>$1+$$&!>(,,.!0&.!vp#n!)*!1#01!)*!+0*!

')@$&!>8!D,.!1,!*)&=F(!#F20&!>$)&'*!1,!20:$!01,&$2$&1<!"#$!-$(01),&*#)?!>$1+$$&!

>(,,.!0&.!vp#n!)*!&,1!>$;0F*$!1#$-$!)*!0!()=$!=,-;$!,=!1#$!>(,,.<!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
EVf!6;#+0-1K9!/`-,#)>)1),&*93!fE<!
EV^!H);,($9!/41,&$2$&1!)&!1#$!`$&101$F;#93!VR9!Wf5W^<!
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! OTO!

"#-,F'#,F1!1#$!P)>($9!>(,,.!-$?-$*$&1*!()=$!10:$&!=-,2!0!;-$01F-$!A-$*F(1)&'!

)&!.$01#B9!0*!,??,*$.!1,!1#$!,==$-)&'!,=!()=$!)&!1#$!*0;-)=);)0(!-)1$<EVS!\,--)*!
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0??();01),&!,=!I)*!>(,,.!+0*!&,1!$==);0;),F*<!

EVQ!\,--)*9!=#$%'$?&4*F(-<4.&:@*$1*'.-*>($%%9!ETQ5TR<!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



! OTV!

,F1?,F-)&'!,=!>(,,.!)*!0!*)'&!,=!.$01#9!0&.!1#$!*#$..)&'!,=!>(,,.!)*!*8&,&82,F*!
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 !!!"#"$%&'$()*+,-,*,).$/)012)1'$3-$4&'$‘Ila vskomai $53+6$7+328$

!

"""#$#%#!!"#$%&''()&%#*+,,-#
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&'(!)*+,!iJlasmov"!-.!/0*1!2(+3!4*55*06!-0!478..-487!9+((:!7-1(+81;+(#!<'(0!'(!

(=85-0(,!1'(!-0,(=(.>!$?4'.(7!4*;7,!0*1!@-0, iJlasmov"!-0!1'(!A11-4!*+81*+.>!

B*C'*47(.>!&';43,-,(.>!DC-41(1;.>!1'(!E+C'-4!@+8F5(01.>!1'(!C+(GB*4+81(.>!*+!1'(!

*7,(+!B1*-4.# H7;18+4'!-.!.8-,!1*!;.( iJlasmov"!5*.1!*@1(0!@*+!8!1*187!*@!.-=!1-5(.#!

A44*+,-0F!1*!$?4'.(7>!1'(!(5C'8.-.!-.!/I*1'!4;71-4!C+*C-1-81-*0!*@!1'(!F*,.!80,!

(=C-81*+3!841-*0!-0!F(0(+87#6%J%!

!

"""#$#%#8##./,#0'&1,#23#‘Ilasmov"#45#6%78&+)/#

#

&'(+(!8+(!@*;+!)*+:.!I3!H7;18+4'!)'(+(-0!*0(!583!@-0,!1'(!;.8F(!*@!iJlasmov"#!&'(!

)*+:.!-047;,(K!92%2">!$&:(%%7'>!;&4(7'>!80,!<2+&%(&#!&'(!'-.1*+-4-13!@*+!(84'!

*44;++(04(!)-77!I(!(=85-0(,>!80,!)-77!I(!@*77*)(,!I3!1'(!4*01(=1;87!(=85-081-*0!*@!

1'(!;.8F(!*@!iJlasmov"#!

#

"""#$#%#8#-##92%2"#

#

&'(!@-+.1!;.8F(!1*!4*0.-,(+!@+*5!H7;18+4'!-.!1'(!.1*+3!*@!B*7*0!LMNOGPPQ!$RS>!1'(!

@85*;.!.181(.580!80,!78)F-2(+#!R37*0!)8.!80!D;C81+-,!80,!E735C-80>!)'*!.*;F'1!

1*!.(-T(!1'(!A4+*C*7-.!*@!A1'(0.!,;+-0F!1'(!4(7(I+81-*0!*@!U(;.#!<'(0!1'(!A1'(0-80.!

7(8+0(,!*@!R37*0V.!-01(01>!1'(3!I7*4:8,(,!1'(!A4+*C*7-.#!W(F847(.!1'(!8+4'*0!)8.!80!

A7458(*0-,8(>!8!C*)(+@;7!0*I7(!@85-73!*@!804-(01!A1'(0.>!80,!'(!:-77(,!1'(!@*77*)(+.!

*@!R37*0>!)'(0!1'(3!1**:!+(@;F(!-0!1'(!1(5C7(!*@!A1'(08#!&'(!/R37*0-80!C*77;1-*06!

)8.!+(F8+,(,!8.!80!;0'*73!(2(01#!<'(0!48785-1-(.!80,!(C-,(5-4.!*44;++(,!-0!
                                                

%J%!$?4'.(7!80,!X(++5800>!/iJlavskomai>!iJlasmov">6!-0!./,2%21()&%#=()8(2"&+5>!NKN%Y#!
&'(!Z+3,(0!1+80.781-*0!+(8,.K!/80,!1'(!C+-(.1.!,(478+(,!1'81!1'(!.84+-@-4(.!-01-581(,!.*5(!
2-7780-(.!80,!C*77;1-*0.!1'81!)(+(!1*!I(!(=C-81(,!#!#!#!I;1!1'(!F+(81(.1!I(0(@-1!)8.!'-.!
C;+-@3-0F!80,!.8041-@3-0F!1'(!4-13!I3!4(+18-0!C+*C-1-81*+3!80,!(=C-81*+3!7;.1+81-*0.6!
LH7;18+4'>!>(?,'>!J!2*7.#>!(,#!A+1';+!X-F'!R7*;F'![\*0,*0K!]*7-*>!^_%_`!%KOPS#!
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!"#$%&'("#$(!"#$%)*%&()%+)"$,("#$(&*-$(./)0$%),$&(1230(42$"$("3(/52)16("#$(7)"6(1230(

)"&(-5)8"9(./)0$%),$&(+)&)"$,(!"#$%&'(*%,(/$21320$,(&*72)1)7)*8(2)"$&("3(/52)"6(*%,(

&*%7")16("#$(7)"69(:#$(&*-$(*&&)&"$,(;383%()%(#)&(%3<8$(2$1320(31("#$(!"#$%)*%(&"*"$9(

(

=3>("#$(4683%)*%(/3885")3%(#*,(132(*(83%-(")0$(*-)"*"$,("#$(7)"6'($+$2(&)%7$(?$-*78$&(
"#$(*27#3%(#*,(/$2&5*,$,(4683%(*%,(#)&(1$883>@73%&/)2*"32&'(>#3(#*,("*A$%(
&*%7"5*26()%("#$("$0/8$(31(!"#$%*9(9(9(9(

:#$(7)"6(>*&(*8&3(+)&)"$,(>)"#(&5/$2&")")35&(1$*2&(*%,(&"2*%-$(*//$*2*%7$&'(
*%,("#$(&$$2&(,$78*2$,("#*"("#$)2(&*72)1)7$&()%,)7*"$,(/3885")3%&(*%,(,$1)8$0$%"&(
>#)7#(,$0*%,$,($B/)*")3%(Ckaqarmw'nD9(9(9(9(

E%(730)%-("3(!"#$%&(#$(C./)0$%),$&D(0*,$(;383%(#)&(12)$%,'(*&&)&"$,(#)0()%(
0*%6(>*6&'(*%,(/*+$,("#$(>*6(132(#)&(8$-)&8*")3%9(F32(#$(0*,$("#$(!"#$%)*%&(
,$73235&(*%,(7*2$158()%("#$)2(2$8)-)35&(&$2+)7$&'(*%,(0)8,$2()%("#$)2(2)"$&(31(
0352%)%-'(<6(*""*7#)%-(7$2"*)%(&*72)1)7$&()00$,)*"$86("3("#$)2(15%$2*8(7$2$03%)$&(
*%,(<6("*A)%-(*>*6("#$(#*2&#(*%,(<*2<*2)7(/2*7")7$&()%(>#)7#("#$)2(>30$%(#*,(
5&5*886()%,58-$,(5/("3("#*"(")0$9(?3&"()0/32"*%"(31(*88'(<6(&5%,26(2)"$&(31(
/23/)")*")3%(CiJlasmoi'"D(*%,(/52)1)7*")3%(Ckaqapmoi'"D'(*%,(<6(&*72$,(135%,*")3%&'(#$(
#*883>$,(*%,(73%&$72*"$,("#$(7)"6'(*%,(<235-#"()"("3(<$(3<&$2+*%"(31(G5&")7$(*%,(
032$($*&)86()%78)%$,("3(5%*%)0)"6(H!"#"$(IJ9I'(K@LM9IKJ(

(

:#$(&"326()&(>32"#(73%&),$2*")3%(<$7*5&$()"()%,)7*"$&("#$(*&/$7"&(31(

/23/)")*"326(*%,(/52)1)7*"326(2)"$&()%(*%7)$%"(N2$$7$9(:#$(2$*&3%(132("#$(&*72)1)7)*8(

2)"$(>*&("#$(7*8*0)")$&(*%,($/),$0)7&()%(!"#$%&(2$&58")%-(1230("#$(4683%)*%(

/3885")3%9(:#$(/2)$&"&(,$78*2$,("#*"(+*2)35&(O/3885")3%&(*%,(,$1)8$0$%"&P(,$0*%,$,(

kaqarmw'n9(:#$2$132$'(O"#$(&$+$%"#(>)&$(0*%P(1230(42$"$(H./)0$%),$&M'(>#3(>*&(

O2$/5"$,("3(<$(*(0*%(<$83+$,(31("#$(-3,&'(*%,($%,3>$,(>)"#(*(06&")7*8(*%,(#$*+$%@

&$%"(>)&,30()%(2$8)-)35&(0*""$2&'P(>*&(2$Q5$&"$,("3(730$("3(!"#$%&9(./)0$%),$&(

/52)1)$,(*%,(&*%7")1)$,("#$(7)"6(<6(+*2)35&(2)"$&(31(iJlasmoi'"(*%,(kaqapmoi'"9(!&()&(

$+),$%"(1230("#)&(&"326'(;"2$7A$2(%3"$,(7322$7"86'(OR%("#$(/2$@4#2)&")*%(N2$$A(>328,(*(

,)&")%7")3%(>*&(0*,$(<$">$$%(kaqarmoiv(H/52)16)%-(&*72)1)7$&M(*%,(iJlasmoiv(H*"3%)%-(

&*72)1)7$&M9PIKS(

T30$2U&(%#&'((/23+),$&(*(&)0)8*2(5&*-$(31(/23/)")*"326(2)"$&9(V33A(I(31("#$(

%#&'((<$-)%&(>)"#(O"#$(Q5*22$8'P("#*"()&'("#$(>2*"#(31(!7#)88$&(O>#)7#'()%(1581)880$%"(31(

"#$(>)88(31(W$5&'(<235-#"("#$(!7#*$*%&(&3(057#(&511$2)%-9P(!-*0$0%3%(>*&(A)%-(31(

                                                
IKJ(X85"*27#'()#*+',-./012&340'(IY(+38&9'("2*%&9(V$2%*,3""$(X$22)%(H4*0<2),-$'(?!Z(

T*2+*2,([%)+$2&)"6(X2$&&'(I\IK@JIM(IZKSI'(KSS'(KSL9(
IKS(;"2$7A$2'(5".'$$&$4124++4,0'(SY9(

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 208 

!"#$%&"'#'()*$'(+$%&",--#)$.')$/(#$/0$!"#$%&"'#'()1$2/)!$3'-4'5-#$.'66,/6)7$8"#$

94#)!,/($,)$'):#+*$;<",&"$/0$!"#$=/+)$.')$,!$!"'!$2'+#$!"#2$94'66#->?$8"#$=/+$!"'!$

2'+#$%&",--#)$'(+$%='2#2(/($94'66#-$.')$%@/--/*$A/($/0$B#4)$'(+$C#!/7$%@/--/$

5#='($!"#$94'66#-$')$@4(,)"2#(!$/0$%='2#2(/($;0/6$",)$+,)&/46!#)D$!/$E"D6)#)*$",)$

@6,#)!7?$<"#($!"#$%&"'#'()$'!!'&:#+$'$86/F'($'--,#+$!/.(*$!"#D$&'@!46#+$!./$

5#'4!,04-$2',+#()G$H6,)#,)$'(+$E"6D)#,)$I%&",--#)$&-',2#+$!"#$0/62#6*$'(+$

%='2#2(/($&-',2#+$!"#$-'!!#6$')$",)$@6,J#K7$E"6D)#,)1$0'!"#6$IE"6D)#)K$@-#'+#+$.,!"$

%='2#2(/($!/$6#!46($",)$+'4="!#6*$'(+$#3#($/00#6#+$!/$@'D$'($#(/62/4)$6'()/27$

%='2#2(/($6#04)#+$!"#$@-#'$'(+$/00#6*$!"#6#0/6#*$E"6D)#)$@6'D#+$!/$%@/--/$0/6$"#-@7$

%@/--/$,(0-,&!#+$'$+#'+-D$@-'=4#$4@/($%='2#2(/(1)$'62D$'(+$+#)!6/D#+$",)$2#(7$

;L#$'!!'&:#+$!"#$24-#)$0,6)!$'(+$!"#$(,25-#$+/=)M$!"#($"#$',2#+$",)$)"'6@$'66/.)$'!$

!"#$2#(*$'(+$)!64&:$'=',($'(+$'=',(7$N'D$'(+$(,="!$,((42#6'5-#$0,6#)$&/()42#+$!"#$

+#'+?$I!"#$%$O7PQRPSK7TUU$

A,2,-'6$!/$!"#$#3#(!)$,($&'"'(*$'$)##6$,)$)422/(#+$!/$6#3#'-$!"#$&'4)#$/0$!"#$

@-'=4#7$%&",--#)$'@@#'-)$!/$%='2#2(/($!/$;&/()4-!$'$@6/@"#!$/6$@6,#)!*$/6$#3#($

)/2#$,(!#6@6#!#6$/0$+6#'2)?$!/$;0,(+$/4!$06/2$",2$."D$V"/#54)$%@/--/$,)$)/$'(=6D?$

.,!"$!"#$%&"'#'()7$%&",--#)1$&/(&#6($.')$!"'!$!"#$=/+$%@/--/$.')$;/00#(+#+$'!$)/2#$

56/:#($3/.$/6$)/2#$0',-46#$,($/46$6,!#)7$O0$)/*$"#$2,="!$'&&#@!$'$)'3/46D$/00#6,(=$/0$

)"##@$/6$/0$04--R=6/.($=/'!)$'(+$)'3#$4)$06/2$!"#$@-'=4#?$I!"#$%$O7WTRWXK7$E'-&"')*$

)/($/0$8"#)!/6*$.')$4(6,3'-#+$,($)//!")'D,(=$'2/(=$!"#$%&"'#'()7$8"#$;./6!"D$

)##6?$#Y@-',(#+*$;8"#$=/+$,)$'(=6D$5#&'4)#$%='2#2(/($,()4-!#+$",)$@6,#)!$

ZE"D6)#)[*$6#04),(=$!/$!':#$!"#$6'()/2$'(+$06##$",)$+'4="!#6$ZE"6D)#,)[7?$\/6#/3#6*$

!"#$=/+$.,--$(/!$6#-#(!$",)$.6'!"$4(!,-$E"6D)#,)$,)$6#!46(#+$!/$"#6$0'!"#6*$;.,!"/4!$

6#&/2@#()#$/6$6'()/2*?$'(+$;"/-D$ZiJerhVn[$/00#6,(=)?$ZeJkatovmbhn*$;"#&'!/25*?$!"'!$

,)*$;'($/00#6,(=$/0$'$"4(+6#+$/Y#(?TUP[$I!"#$%$O7]SRTQQK7$<"#($!"#$eJkatovmbhn$,)$)#(!*$

!"#($%@/--/$2,="!$5#$@6/@,!,'!#+$ZiJlassavmenoi[$'(+$6#-#(!$",)$'(=#67$8"#$6#')/($0/6$

)422/(,(=$E'-&"')$,($!"#$!"#$%$,)$94,!#$),2,-'6$!/$!"#$6#')/()$."D*$,($&'"'(*$!"#$)##6$

06/2$E6#!#$.')$6#94#)!#+$!/$&/2#$!/$%!"#()7$E'-&"')$,)$#3#($+#)&6,5#+$,($),2,-'6$

./6+)$')$!"/)#$/0$^@,2#(,+#)7$;%)$'($'4=46*$E'-&"')$"'+$(/$6,3'-$,($!"#$&'2@7$V')!*$
                                                

TUU$L/2#6*)!"#$%*$S_RSU7$
TUP$C,++#--$'(+$A&/!!*$*+,,-./(0"#12)3,4#5'(*$PQQ7$
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!"#$#%&'(%)'*+&+"#',#-)'%.'$#/"#&$'*".0',102'(%)'1&'3($',1$'$#/.%)'$14,&5'6&,(&'3($7'

('41*&',#'.3#)'&.'8!.--.9':!"#$%';<=>?@AB<CD='

84(0#0%.%'#E#%&+(--F'(--.3$'G,"F$#1$'&.'"#&+"%'HF'$,1!I%(E14(&#)'HF'

J)F$$#+$I&.',#"'*(&,#"<'KL#(%3,1-#'84(0#0%.%'0()#',1$'!#.!-#'!+"1*F'

6ajpolumaivnesqai7'&,#0$#-E#$'HF'H(&,1%4<'M,#%'&,#F',()'3($,#)'6ajpelumaivnonto7'

&,#'*1-&,'*".0'&,#1"'H.)1#$'1%'&,#'$#('3(&#"5'&,#F'.**#"#)'('"1/,'$(/"1*1/#'6eJkatovmba"7'

.*'H+--$'(%)'4.(&$'&.'8!.--.'.%'&,#'$,."#'.*'&,#'+%,("E#$&#)'$#(2'(%)'$(E.+"F'

.).+"$5'01N#)'31&,'&,#'/+"-1%4'$0.O#5'3#%&'+!'1%&.'&,#'$OF9':!"#$%';<PCC?C@B<CD@'

Q,#"#'("#'&3.'(/&1.%$'&.')1$/#"%'1%'&,#'!".!1&1(&."F'"1&#<'Q,#'*1"$&'(/&1.%'3($'*."'

!+"1*1/(&1.%5'(%)'&,#'$#/.%)'(/&1.%'3($'&.'!".!1&1(&#'(%'(%4"F')#1&F<'8$'&,#'$&."F'

/.%&1%+#$'1%'&,#'!"#$%5'1&'1$'#E#%'0."#'(!!("#%&'&,(&'&,#'R"##O$'!"(/&1/#)'&,#'

!".!1&1(&."F'"1&#$'31&,'&,1$'&3.*.-)')1E1$1.%<'

J)F$$#+$')1)'"#&+"%'G,"F$#1$'&.',#"'*(&,#"5'G,"F$#$<'J)F$$#+$'1%*."0#)'

G,"F$#$'&,(&'84(0#0%.%'.")#"#)',10'&.'"#&+"%',1$')(+4,&#"'K(%)'&.'0(O#'

/#"#0.%1(-'.**#"1%4$'6iJerhVn eJkatovmbhn7'&.'S,.#H+$'<'<'<'1%'&,#',.!#'.*'!(/1*F1%4'

6iJlasovmesqa7'&,#'8"/,#"?T1%45'3,.',($'$&"+/O'&,#1"'("0F'('4"1#E.+$'H-.39':!"#$%'

;<DDU?DVB<'W.0#"')#$/"1H#)'&,#'.**#"1%4$'&,(&'3#"#'K)#$&1%#)'&.').',.%.+"'&.'&,#'

4.)9'($'KX+1/O-F'$#&'1%'!-(/#'".+%)'&,#'3#--?H+1-&'(-&("<9'Q,#'!"./#)+"#'*."'&,#'

!".!1&1(&."F'.**#"1%4$'3($'*."'&,#'!"1#$&'&.'.**#"'!"(F#"'&.'&,#')#1&F5'(%)'&,#%'&.'

$/(&&#"'$(/"1*1/1(-'4"(1%$<'Y#N&5'&,#'(%10(-$'3.+-)'H#'$-(+4,&#"#)'(%)'$-1/#$'*".0'&,#'

&,14,$5'3"(!!#)'1%'*.-)$'.*'*(&5'3#"#'H+"%&'+!.%'&,#'(-&("5'31&,'"#)'31%#'$!"1%O-#)'($'

('-1H(&1.%'.E#"'&,#'*-(0#$<'M,#%'&,#'"1&#'3($'/.0!-#&#)5'&,#'8/,(#(%$'K0()#'0+$1/'

&.'(!!#($#'6iJlavskonto7'&,#'4.)5'!"(1$1%4'&,#'R"#(&'8"/,#"'1%'('-.E#-F'$.%45'&.'3,1/,'

8!.--.'-1$&#%#)'31&,')#-14,&9':!"#$%';<D@P?@VB<CDZ'Q,#'"#($.%'*."'&,#'!".!1&1(&."F'"1&#'

3($'&,#'3"(&,'.*'(')#1&F'&.3(")'&,#'8/,(#(%$<'

;%'&,#'R"##O'3."-)5'[\/,$#-'%.&#)5'K/-#(%$1%4'1$'.%'&,#'3,.-#'0."#'10!."&(%&'

&,(%'!".!1&1(&1.%<9'W#--#%1$&1/'KiJlasmov" 1%/-+)#$'E("1.+$'/+-&1/'(/&$'$+/,'($'!"(F#"$5'

                                                
CD='W.0#"5'!"#$%5'AD?AV<'
CD@';H1)<'PC<'
CDZ';H1)<'PD?PV<'
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!"#$%&%#'!()*+$%&%#",%-.!()/".#'!)"./)0"1'!23456)7-1'$)*$-8%/'/)")1+#9)1-$')

#-1*:',')/'!#$%*,%-.)-&),9'!')*$-*%,%",-$;)$%,'!),9".)<:+,"$#92)='8'$,9':'!!(),9')

>$%'&)"##-+.,!)>;)<:+,"$#9)"$')!%1%:"$),-)7-1'$%#)*$-*%,%",%-.2)7-?'8'$(),9'$')%!)")

.-,">:')/%&&'$'.#'()"./),9",)%!)<:+,"$#9@!)/%!,%.#,)+!"0')-&),9').-+.)iJlasmov"()%.)

#-.,$"!,),-),9')7-1'$%#)+!"0')-&),9')8'$>),-)%./%#",'),9').-,%-.)-&)*$-*%,%",%-.2)

)

AAA2B242"2%%2!"#$%&&'(!

!

C+$%+!)D"1%::+!)E#"2)55FGHFI)BDJ)?"!)")K-1".)!-:/'$)"./)!,",'!1".2)7')?"!)

9-.-$'/)"!)L,9')!'#-./)&-+./'$)-&)K-1'3)&-$)9%!)/'&'",)-&),9')M"+:!2)<:+,"$#9)

."$$",'/),9'):%&')-&)D"1%::+!)"!)-.')-&)"$$-0".#')&-$)L9%!)"#9%'8'1'.,)%.)#-.N+'$%.0)

")#%,;),9",)?"!),9')$%8":)-&)K-1'23)D"1%::+!)

)

"!!+1'/),-)9%1!':&)1-$'),9".)>'#"1')")#%8%:)"./):'0":)1"0%!,$",'O)"1-.0)-,9'$)
,9%.0!()%.),9')*$%/')"./)9"+09,%.'!!)-&)9%!),$%+1*9()/$%8%.0),9$-+09)K-1')%.)")
#9"$%-,)/$"?.)?%,9)&-+$)?9%,')9-$!'!()?9%#9).-)0'.'$":)'%,9'$)>'&-$')-$)!%.#')'8'$)
/%/O)&-$),9')K-1".!)#-.!%/'$)!+#9)")1-/')-&)#-.8';".#'),-)>')!"#$'/)"./)!*'#%"::;)
!',)"*"$,),-),9')P%.0)"./),9')&",9'$)-&),9')0-/!2)Q9%!)":%'.",'/),9')9'"$,!)-&)9%!)&'::-?)
#%,%R'.!()?9-)?'$').-,)"##+!,-1'/),-)!+#9)*-1*)"./)/%!*:";2)

Q9')!'#-./)*%N+'),9';)9"/)"0"%.!,)9%1)?"!)9%!)-**-!%.0),9'):"?)>;)?9%#9)
,9')#%,;)?"!),-)>')/%8%/'/2)2)2)2)E"#$%&&'()S24GTJ24IU)

)

D"1%::+!)/'*"$,'/),-)!%'0'),9')&-$,%&%'/)#%,;)-&)V'%%()"./)9')L8-?'/),-)W*-::-),9",)%&)

9'),--P),9')#%,;)9')?-+:/)/'/%#",'),-)9%1),9'),'.,9)-&),9')!*-%:23)7')/%/).-,)&+:&%::)9%!)

*$-1%!'),-)/'/%#",'),9'),'.,9),-)W*-::-2)LX-1'),%1')"&,'$?"$/!()?9'.)9%!)"+,9-$%,;)
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G%-$%/*2)%>'6H*%'"%("'+)'0*%'!"#$$%#'%A+$0'+)'('.2-5"'21'3+$0'()"'+)(,0+:+0#>'H*%#'

                                                
JKL'F23%-8'!"#$%&'((#'8'-%:>'%">8'0-()$>'O>'P>'I+%&'QR%.'S2-<T'G%)7&+)8'JUUJV'JWXYZW>'
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!"#$%&'%('&)(*'+)&$)),%&'%)$-./('&)(*'+)&$))01234%5!$6%"7$%'&-6%"8-$%9'%7$:"*&%

('&)(*'+)&$))%9$;<'7"7*-6%=!$&%>?6))$+)%"--'=)%9!$;%9'%?7*&@%.7';%!*)%97$&(!%

('&9"*&*&:%9!$%'+9<'+7$?%8-''?,%=!*(!%=")%A9!$%<7*&(*<-$%'.%-*.$%=!*(!%=")%8$-*$#$?%

9'%7$)*?$%*&%9!$%8-''?0%B!$&%9!$%)'+-)%)<$"@%)'%*&9$--*:$&9-6%9'%>?6))$+)%*&%C"?$),%*9%

*)%8$("+)$%9!$6%!"#$%;';$&9"7*-6%7$('#$7$?%9!$*7%)$&)$)%9!7'+:!%9!$%?7*&@*&:%'.%

9!$%8-''?%'.%9!$%#*(9*;)%=!*(!%!$%!"?%8$$&%'7?$7$?%9'%)"(7*.*($0123D%>&$%;"6%

.'7;+-"9$%9='%('&(-+)*'&)%.7';%9!$%<7'<*9*"9'76%7*9$)%*&%9!$%E-+9"7(!"&%"&?%

C';$7*(%)9'7*$)F%G2H%8-''?%*)%"%-*.$%:*#*&:%.'7($I%"&?%GJH%8-''?%*)%.''?%.'7%9!$%?$"?0%

5!$%.*.9!%E-+9"7(!"&%+)":$%'.%iJlasmov"%9'%('&)*?$7%*)%"-)'%-'("9$?%*&%!"#$%&$0%

K'&9*&+*&:%9!$%$))"6,%A>&%9!$%L$-"6)%'.%L*#*&$%M$&:$"&($,1%9!$7$%*)%"&%"(('+&9%

=!$7$%>-6;<*(!+)%*&9$77+<9$?%E-+9"7(!%9'%('&9$)9%!*)%A('&)*?$7"8-$%"))+;<9*'&1%*&%

A9!$%)+7#*#"-%'.%9!$%)'+-01%>-6;<*(!+)%N+$)9*'&$?%=!6%9!$%:'?)%("7$%.'7%!+;"&*96%*.%

9!$%)'+-%*)%A"-9':$9!$7%*;<$7*)!"8-$1%'7%*)%9'%A)+7#*#$%)';$%9*;$%".9$7%?$"9!01%

E-+9"7(!%7$)<'&?$?,%

%

AO)%P'?%*&)9$"?%)'%<$996%"&?%)'%"8)'78$?%*&%97*.-$)%9!"9%*.%=$%!"?%&'9!*&:%?*#*&$%*&%+),%
'7%*)%)';$%)'79%7$)$;8-*&:%!*;%"&?%$&?+7*&:%"&?%('&)9"&9,%8+9%-*@$%-$"#$),%")%C';$7%
)"*?,%=*9!$7$?%N+*9$%"="6%"&?%<$7*)!$?%".9$7%"%87*$.%)<"($,%!$%='+-?%;"@$%)'%;+(!%
'.%+)0%0%0%Q%

R+9%*.%6'+%=*--,%-$"#$%9!$%'9!$7%:'?)%")*?$,%"&?%('&)*?$7%=!$9!$7%*&%6'+7%
'<*&*'&%'+7%'=&%:'?%'.%9!*)%<-"($,%@&'=*&:%9!"9%=!$&%;$&%?*$%9!$*7%)'+-)%<$7*)!%
*;;$?*"9$-6,%$S!"-$?%.7';%9!$%8'?6%-*@$%#"<'+7%'7%);'@$,%&$#$79!$-$))%<7$)(7*8$)%
;"&6%"<<$")$;$&9)%'.%9!$%?$"?%TiJlasmouv" te pollouV" prosfevrein tw'n 
katoicomevnwnU%"&?%?$;"&?)%.'7%9!$;%:7$"9%!'&'+7)%"&?%('&)*?$7"9*'&,%?$-+?*&:%
"&?%(!$"9*&:%9!')$%=!'%<+9%9!$*7%."*9!%*&%!*;%G!"#$%&$%3VWK/LH02VW%

%

E-+9"7(!X)%7$)<'&)$%*)%.'7%>-6;<*(!+)%9'%('&)*?$7%=!6%Y<'--'%A<7$)(7*8$)%

;"&6%"<<$")$;$&9)%TiJlasmouv"U%'.%9!$%?$"?%"&?%?$;"&?)%.'7%9!$;%:7$"9%!'&'+7)%

                                                
234%E"97*(*"%Z":"&,%AE-"9'X)%>$?*<+)F%[69!%"&?%E!*-')'<!6%*&%9!$%'("%")*,1%*&%

+,,-$.&/&/)01"2#$3,40&/035,0Y<'-':6,%$?)0%E"97*(*"%Z":"&%"&?%\'!&%]+))'&%G^#"&)9'&,%O_F%
`'79!=$)9$7&%a&*#$7)*96%E7$)),%JWWDH%DbI%(.0%\$"&/E*$77$%M$7&"&9,%AL$"9!%=*9!%5='%Z"($),1%
*&%+,$6&/)035,076*44,*801,%,23,609/3,#(#,3$3&:,0;44$*4,%$?0%c$9!%_0%c(!$*&%GE7*&($9'&,%`\F%
E7*&($9'&%a&*#$7)*96%E7$)),%2DDVH%3D0%

23D%AL$"9!%*&%K-"))*("-%Y&9*N+*96,1%<5,0;6&/=>#)50+,:&,?%24W%G\+-6%24DbHF%2dbI%(.0%
\'!&%E7'+?.*9,%AC';$7*(%O?$")%'.%9!$%c'+-%"&?%"%Z+9+7$%_*.$,1%@&=%&"35,2$01$2#$%23%G>(9'8$7%
2434HF%e4b%

2VW%E-+9"7(!,%A%>3$#25B40!"#$%&$,%J3d/3b0%
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!"#$%&"'(#)*!+(&",-$(.$/)$('$%&**)%+$+/!+$+/)$'&01$#&)'$"&+$'0*2(2)$'03')40)"+$+&$

#)!+/5$67%/')1$"&+)#$+/)$'(8"(.(%!"%)$&.$3&+/$+/)$#)!#$!"#$/)*&)'$("$+/('$*)8!*#5$

$

9*&:(+(!+&*;$'!%*(.(%)'$!"#$!%+(&"'$<!;$3)$*)40(*)#$.&*$+/)$<&'+$2!*()#$*)!'&"'5$=/)$
%01+$&.$+/)$#):!*+)#$!"#$&.$/)*&)'$('$'(8"(.(%!"+$("$+/('$*)':)%+5$5$5$5$>:&11&$('$+/)$
kaqavrsio"5$?)$0"#)*'+!"#'$+/)$!%+$&.$:0*(.;("8$+/&')$@/&$!*)$'+!(")#5$A"$+(<)'$&.$
)<)*8)"%;,$&*$@/)"$+/)*)$!*)$&+/)*$*)!'&"'$.&*$#)+)%+("8$+/)$!"8)*$&.$+/)$8&#',$
%(+()'$%!11$("$<)"$@/&$!*)$'B(11)#$("$#('%&2)*("8$+/)$*)!'&"$.&*$+/('$!"8)*$!"#$("$
'088)'+("8$!"#$!::1;("8$@!;'$&.$!2)*+("8$(+,$1(B)$C:(<)"(#)'$&.$D*)+),$@/&$@!'$
3*&08/+$("$3;$+/)$>+/)"(!"'$+&$<!B)$)E:(!+(&"$.&*$+/)$D;1&"(%$&0+*!8)5$F*!%1)'$<!;$
!1'&$3)$%&"'01+)#$("$'0%/$%!')'5$G0%/$+/("8'$:1!;$!$%&"'(#)*!31)$*&1)$("$+/)$F*:/(%$
*(+)'5HIH$

$

=/)$/)*&$@!'$!1@!;'$J*)!#;$+&$B(11$!"#$#()5$C2)"$("$#)!+/$+/)(*$!"8)*$@!'$!1(2)$!"#$

+)**(.;("8K$+/)$%01+$&.$+/)$/)*&$@!'$!$%)*)<&";$@/(%/$!(<)#$+&$!::)!')$/('$@*!+/,$

!"#$+/)$'!%*(.(%)'$@)*)$%!11)#$meilivgmata L:*&:(+(!+&*;$&..)*("8'5M$C2)"$+/)$/)*&$

"))#)#$!::)!')<)"+$.&*$/('$<(8/+;$#))#'$!"#$%&01#$3)$40(%B$+&$@*!+/5HIN$910+!*%/M'$

0'!8)$&.$iJlasmov"$#)<&"'+*!+)'$+/)$:*)2!1)"%)$&.$:*&:(+(!+&*;$*(+)'$.&*$+/)$#)!#5$

=/)$'!%*(.(%)'$@)*)$8(2)"$+&$+/)$#)!#,$@/)+/)*$!$/)*&$&*$':(*(+$("$?!#)',$("$!##(+(&"$

+&$+/)$#)(+()'5$O&*)&2)*,$+/)$&..)*("8'$@)*)$pollouv"5$910+!*%/M'$0')$&.$prosfevrein 

@(+/$iJlasmouv" ('$'(8"(.(%!"+$3)%!0')$(+$("#(%!+)'$+/!+$+/)$J!::)!')<)"+'-$@)*)$

:*&:(+(!+&*;$&..)*("8'5HIP$

=/)*)$('$&")$0'!8)$&.$iJlasmov"$("$+/)$)''!;$@(+/$*)8!*#$+&$!"(<!1$%1)2)*")'',$

@/(%/$('$!$*).)*)"%)$+&$!::)!'("8$!"$!"8*;$#)(+;5$=/)$:1&+$('$'(<(1!*$+&$+/)$

:*)2(&0'1;$*).)*)"%)#$)''!;5$=/)$'+&*;$('$@(+/$*)8!*#$+&$9+&1)<;$AQ$9/(1&:!+&*$R%!5$

NPSTNUV$6DW,$+/)$O!%)#&"(!"$B("8$&.$C8;:+,$@/&$*)(8")#$.*&<$NNHTNUV$6D5$

>"+(&%/0'$AAA$+/)$X*)!+,$@/&$@!'$G)1)0%(#$B("8$&.$?)11)"('+(%$G;*(!,$1)#$')2)*!1$

<(1(+!*;$%!<:!(8"'$!8!("'+$C8;:+,$!"#$)2)"+0!11;$!'$!$%&"')40)"%)$&.$9+&1)<;M'$

                                                
HIH$67%/')1$!"#$?)**<!"",$JiJlavskomai,$iJlasmov",-$("$!"#$%$&'()%*+'(,'$-)./,$PYPHH5$
HIN$6)*"!*#$O5$Z5$["&E,$!"#*0#.$'(*!#12#.3*4,56'#7*'-*4$2"$(%#)-*!.)&#6/$R6)*B)1);$

!"#$\&'$>"8)1)'Y$]"(2)*'(+;$&.$D!1(.&*"(!$9*)'',$H^I_W$VIK$%.5$Z!1+)*$60*B)*+,$8.##9*:#%'&'$-,$
+*!"'5$`&/"$a!..!"$RD!<3*(#8),$O>Y$?!*2!*#$]"(2)*'(+;$9*)'',$H^SVW$NU_TUSK$O!*+("$95$
b(1''&",$;*0'7,$./*$<*8.##9*:#%'&'$-,$N"#$)#5,$+*!"'5$c5$`5$c()1#)"$RFE.&*#Y$D1!*)"#&"$9*)'',$
H^_^W$H^_5$

HIP$c&*$)E!<:1),$?)3*)@'$NYHd$*)!#',$JPivstei prosenhvnocen  jAbraaVm toVn  jIsaaVk 
peirazovmeno"5$5$5$5-$
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!"#$%&"'&()*&)+&,-$+&#)-&++!-$+.)-$)/.+!0)0,)10+)0,)2030)450")6676896:;<)=")>6?)@A()

B-$%&C.D,)0+C!&,)&"'$E"-&+&#)-*&)/&%&E'!#)1$+'&,)0-)F0G*!0)!"),$E-*&+")B0%&,-!"&()

0"#)*&)H0,),E''&,,1E%)H!-*)-*&)*&%G)$1)-*&)IJ.G-!0")G*0%0"K<)B%E-0+'*)+&1&+&"'&#)

B-$%&C.D,)L0"ME!,*!"J)$1)N"-!$'*E,)-*&)2+&0-()0"#)*$H)*&)'$CC&C$+0-&#)*!,)

L!'-$+.)!")O0--%&)O.),0'+!1!'!"J)1$E+)&%&G*0"-,<)

)

P&)0%,$)+&%0-&,)-*0-()H!-*$E-)0".)!",-+E'-!$"()&%&G*0"-,)G+0.)-$)-*&)J$#,()GE+!1.!"J)
-*&C,&%L&,)!")-*&),&0)0"#()H*&")-*&),E")+!,&,()H$+,*!GG!"J)!-)O.)+0!,!"J)-*&!+)-+E"Q,()
0,)!1)-*&.)H&+&)*0"#,)$1),EGG%!'0-!$"<)R$+)-*!,)+&0,$")-*&.)0+&)-*&)0"!C0%)C$,-)%$L&#)
$1)-*&)J$#,()0,)B-$%&C.)B*!%$G0-$+)*0,)-&,-!1!&#S)1$+)H*&")*&)*0#)L0"ME!,*&#)
N"-!$'*E,)0"#)H!,*&#)-$)*$"$E+)-*&)J$#,)!")0)+&0%%.),-+!Q!"J)H0.()0C$"J)C0".)
$-*&+)$11&+!"J,)-$)'$CC&"#)*!,)L!'-$+.)!")O0--%&()*&),0'+!1!'&#)1$E+)&%&G*0"-,<)
T*&+&01-&+(),!"'&)*&)*0#)#+&0C,)O.)"!J*-)!")H*!'*)-*&)#&!-.)0"J+!%.)Uojrgh'"V)
-*+&0-&"&#)*!C)O&'0E,&)$1)-*0-),-+0"J&),0'+!1!'&()*&)&CG%$.&#)C0".)+!-&,)$1)
0GG&0,&C&"-)UiJlasmoi'"V)0"#),&-)EG)0,)0)L$-!L&)$11&+!"J)1$E+)O+$"3&)&%&G*0"-,)-$)
C0-'*)-*$,&)*&)*0#),%0EJ*-&+&#)4!"#$%&$):?>A;<6WX)

)

B%E-0+'*)#&,'+!O&#)B-$%&C.D,),0'+!1!'&)0,),-+0"J&)O&'0E,&)-*&)&%&G*0"-)H0,)-*&)

0"!C0%)C$,-)O&%$L&#)O.)-*&)J$#,<)A$",&ME&"-%.()0)#&!-.)H0,)0"J+.)H!-*)B-$%&C.)0"#)

-*+&0-&"&#)*!C<)T*&)+&0,$")1$+)B-$%&C.D,)iJlasmoi'")H0,)-$)0GG&0,&)-*&)0"J+.)#&!-.<)

T*&)$"%.)#!11&+&"'&)$1)-*!,)#&,'+!G-!$")H!-*)-*&),-$+.)$1)B0E,0"!0,)!,)-*0-)-*&)J*$,-)

$1)A%&$"!'Y)H0,)0GG&0,&#()H*&+&0,)B-$%&C.)0GG&0,&#)-*&)#&!-.<)T*&)E,&)$1)iJlasmov")

!")-*&),-$+.)$1)B-$%&C.)!,)H!-*)+&J0+#)-$)-*&)0"J&+)$1)0)#&!-.<)

)

===<@<6<O<'()*'+,*'"-'’Exilavskesqai'&.'/%$,,&0$%'1#**2'

)

T*&+&)0+&)-H$)&K0CG%&,)1+$C)'%0,,!'0%)2+&&Q)-*0-)0+&)0%,$)+&%&L0"-)1$+)

E"#&+,-0"#!"J)-*&)C&0"!"J)$1)iJlasmov"<)T*&)1!+,-)!,)B%0-$D,)3$4,()0"#)-*&),&'$"#)!,)

-*&)Z&")T.+0""E,)=",'+!G-!$"<)5$##)0,,&+-&#)-*0-)-*&,&)-H$)E,0J&,)G+$L!#&)0)

C&0"!"J),E'*)0,)[-$)'0"'&%),!"\)$+)[-$)&KG!0-&(\)&,G&'!0%%.)H!-*)0)*EC0"),EO]&'-<6W^)

T*&)0''$E"-)1+$C)B%0-$)'$"'&+",)0)'+!C&)-*0-)H0,)'$CC!--&#<)T*&)G0,,0J&)

+&0#,()pesoVn uJpov tou pavlin ejxorqou'nta, kaiV toV qanatwqeVn h] trwqevn, uJgiev", toV 

                                                
6WX)B%E-0+'*()!"#$%&$()6^)L$%,<()-+0",<)P0+$%#)A*&+"!,,)0"#)_!%%!0C)A<)P&%CO$%#)

4A0CO+!#J&()ZN7)P0+L0+#)`"!L&+,!-.)B+&,,()6:^?;)6>7a:?<)
6W^)5$##()5&6%*'$.7'8)*'1#**2,()bb9b:<)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 218 

deV ajpoivnoi" ejxilasqeVn toi'" drw'si kaiV pavscousin eJkavsta" tw'n blavyewn, ejk 

diafora'" eij" filivan peiratevon ajeiV kaqistavnai toi'" novmoi"!"##$%&'()*+,$

-+&(,.&-*)$-/*$&001'(-$&,$21..13,4$56()$3/*($&-1(*7*(-$/&,$8**($7&)*$89$

017:*(,&-;1(<$/*$7',-$-+9$89$/;,$.&3,$-1$7&=*$-/*$0+;7;(&.$&()$-/*$>;0-;7<$;($*&0/$

,*:&+&-*$0&,*$12$;(?'+9<$2+;*(),$;(,-*&)$12$*(*7;*,@$A!"#$$B!C#D0E!"#F$6001+);(G$-1$

H.&-1<$-/*$.&3G;>*+$7',-$,-+;>*$-1$:+171-*$2+;*(),/;:$89$7*&(,$12$5017:*(,&-;1(@$

21+$-/*$0&,*$12$;(?'+9!$I/*$J'*,-;1($;,$3/*-/*+$toV deV ajpoivnoi" ejxilasqeVn$3&,$',*)$

3;-/$+*G&+)$-1$-/*$0+;7*$1+$-13&+)$-/*$:*+,1(!$I/*$01(-*K-$2&>1+,$-/* ejxilasqevn$12$

&$:*+,1(!$L1+$;(,-&(0*<$-/*$);&.1G'*$+*&),<$5M1'$,**<$79$2+;*(),<$;($*22*0-$3*$,/1'.)$

(1-$,;7:.9$0&..$;-$N?',-O$3/*($1(*$7&($8*,-13,$,17*$18?*0-$1($&(1-/*+<$(1-$,;7:.9$

N'(?',-O$3/*($01++*,:1();(G.9$/*$-&=*,$;-$2+17$/;7!@$I/*$*7:/&,;,$;,$':1($

5,17*1(*<@$-/&-$;,<$&$:*+,1(!"#C$P/;.*$;-$;,$:1,,;8.*$-1$+*()*+$ejxilasqevn$&,$

5*K:;&-*)@$8*0&',*$-/*$122*()*+$3&,$2+**)$2+17$G';.-$89$7&=;(G$017:*(,&-;1($-1$-/*$

1(*$3/1$3&,$;(?'+*)<$;-$;,$8*--*+$-1$+*()*+$ejxilasqevn$&,$5:+1:;-;&-*)@$8*0&',*$-/*$

1(*$3/1$3&,$;(?'+*)$3&,$71-;>&-*)$89$-/*$017:*(,&-;1($-1$8*$52+;*(),@$3;-/$-/*$

122*()*+<$&,$1::1,*)$-1$+*7&;(;(G$&(G+9!$I/*$(1-;1($12$*K:;&-;1($;,$0*+-&;(.9$

:+*,*(-Q$/13*>*+<$-/*$01(-*K-$12$-/*$&001'(-$;,$-/&-$1(*$3/1$3&,$122*()*)$3&,$

017:*(,&-*)<$&()$1($-/&-$8&,;,$+*.;(J';,/*)$-/*$&(G*+$&G&;(,-$-/*$1(*$3/1$0&',*)$

-/*$;(?'+9!"#B$

I/*$R*($I9+&((',$;(,0+;:-;1($+*&),4$5P/1*>*+$7*)).*)$3;-/$-/*$-/;(G,$12$

-/*$G1)$;,$G';.-9$12$,'0/$&$,;($SaJmartivan oJfilevtwT$&G&;(,-$-/*$G1)$R*($I9+&((',$

-/&-$(181)9$0&($*K:;&-*$;-$SejxeilavsasqaiT!@"FU$6,$;,$01771($=(13.*)G*<$-/*$

;(,0+;:-;1($;,$)&-*)$-1$-/*$D()$1+$V+)$0*(-'+9$6W<$3/;0/$31'.)$7&=*$&(9$;(2.'*(0*$

':1($-/*$%*:-'&G;(-$J';-*$'(.;=*.9!$%;($;,$-/*$18?*0-$12$-/*$>*+8$ejxilavskesqai<$3/;0/$

.*)$XY0/,*.$-1$+*()*+$;-$5-1$*K:;&-*$&$,;(!@$I/*$(1-;1($)*+;>*)$2+17$-/;,$;(,0+;:-;1($;,$

                                                
"##$H.&-1<$%&"'()*$+,-./"<$*)!$Z1/($X'+(*-$A[*3$M1+=4$\K21+)$](;>*+,;-9$H+*,,<$"BUVE!$
"#F$H.&-1<$01.+!"#$<$-+&(,!$I+*>1+$Z!$%&'()*+,$A"BFUQ$+*:+;(-<$[*3$M1+=4$H*(G';(<$

DUU^E$VDC!$
"#C$_8;)!$
"#B$XY0/,*.$&()$`*++7&((<$5iJlavskomai<$iJlasmov"<@$;($01.(&(2*3"&+4*3'*()"/5<$V4V"#!$
"FU$P;./*.7$W;--*(8*+G*+<$65&&(2.+*)$3/*-'*()78+9/:3"/78<$"U^D<$"#<$&,$J'1-*)$89$

XY0/,*.$&()$`*++7&((<$5iJlavskomai<$iJlasmov"<@$;($01.(&(2*3"&+4*3'*()"/5<$V4V"#Q$&()<$
a91((*-$&()$%&81'+;(<$6*);+<.=.8-'*();+")=+6"3/*>*3.<$"Db!$
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!"#!$#$%#&$'"($)*&&+,$*&$#$-+.!#*&$%#&&+.$'(/0,$&(!$1+$#10+$!($.+-+*2+$+34*#!*(&5$

"('+2+.6$*!$-(/0,$#0)($1+$.+&,+.+,$*&$)/-"$#$%#&&+.$!"#!$!"+$%#&7)$)*&$4.+2+&!+,$
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^.-7$%'-(8M!&7&-0&;0$!,%+4!#((<]__333?<$%'$)'?(),('?$5)?!"#-'(+.!(%&.'0&($5!7&%-+)'!1%$$2!
3+%5'!&'!P&<<$&'$T!,+%!$0$7$.!+//)%%$./$'!@-.!&55-(-+.!(+!(#$!,+)%!'$/(-+.'!/-($5!
X'31+=$+1+"0!IA?DZFG!IAAA?DDZG!C?`KG!'#,+301&'E+)3!A?aLHY:!(#$!+(#$%'!-./0)5$!;<"&'31+=$+1+"0&)>&
1<"&?"@0!IAAA?aJZG!CA?D`ZG!CAAA?aDEG!D,*&)>&1<"&?"@0!A?KZ:!`ZDG!I?DK:!aH`G!P&<<$&'$5T!,+%!+.$!
+//)%%$./$!@'31+=$+1+"0&DH?HHMG!P&<<$&'-.*T!,+%!+.$!+//)%%$./$!@'31+=$+1+"0!DZ?DDaMG!
P$6<-&(-+.T!,+%!'$7$.!+//)%%$./$'!@'31+=$+1+"0&AAA?ZaH:!ZFD:!ZFJ:!ZFEG!a?DJL&G!CIAA?DJJ;G!D,*&
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!"#!$%&'()&*%&)+,#)-%()%"./0)1'$%2(')(,3',"')*%#)$,33!&&'#)%)(!"4)5,('6*2()

/'78'$&()&*')1'8!'7)&*%&)+,#)-*,)%&)7!/(&)-%()(!8'"&)$,28#)1')3%#')./%$!,2()

9iJlavsasqai:4);,/')&*%")&*')$,"$'6&),7)'<6!%&!,")!()'=!#'"&)!")&*')%$$,2"&)1'$%2(')

&*'),1>'$&),7)&*')='/1)!()+,#4)

?",&*'/)2('),7)iJlavsasqai)!()%8(,)8,$%&'#)-!&*!")!"#$%&$#$'(4)@*')$,"&'<&)!()

*,-)A,8,3,")1/,2.*&)&*')?/B),7)&*')C,='"%"&)!"&,)&*')@'368'D)%"#)3%#')

(2668!$%&!,"()&,)+,#D)!")%##!&!,")&,),77'/!".)6218!$)(%$/!7!$')&,)E!34)A,8,3,")6/%!('#)

&*')3%>'(&0),7)+,#D)%"#)/'3%/B'#D)F7,/)-!&*)-*%&),&*'/)!"(&/23'"&)$%")-')1'&&'/)

%66'%(')GiJlavsasqaiH)&*''D)-*'")&*,2)%/&)%"./0)%&)2(D),/)3,/')6/,6'/80)6/'('/=')&*0)

7%=,/D)&*%")-!&*),2/)=,!$')9IJJJ4KKL:4)@*')&*,2.*&)!()%.%!")26,")6/,6!&!%&!,"D)%"#)

*,-)6218!$)6/%0'/()$,28#)68%$%&')&*')#!=!"')%".'/4)@*')'=!#'"$')&*%&)+,#)-%()

%66'%('#)-%()(''")!")*,-)%)7!/')$%3')/2(*!".)7/,3)&*')%!/)&,)$,"(23')&*')(%$/!7!$'()

26,")&*')%8&%/4)@*')(%$/!7!$'()-'/')/'.%/#'#)%()('$2/!".)+,#M()7%=,/%18')#!(6,(!&!,")

9IJJJ4KKNOKP:4)

@*'/')%/')&-,),$$2//'"$'(),7)&*')='/1)iJlavskesqai4)@*')7!/(&)2(%.')!()-!&*!")

!"#$%&$#$'(4)@*')$,"&'<&)!()-!&*)/'.%/#)&,)&*')/'!."),7)5,(!%*D)%"#)*,-)*')-%()1,&*)

/'8!.!,2()%"#)/!.*&',2(4)E%=!".)/'%#)F&*')*,80)1,,B(),7);,('(DQ)*')('"&)7,/)E28#%*)

&*')6/,6*'&'((D)(,)F(*')-,28#)%66'%(')GiJlavskesqaiH)+,#D)%"#)'"#'%=,/)&,)/'"#'/)

*!3)6/,6!&!,2()Geujmenh'H)&,)&*'3D)7,/)&*%&)&*'/')-%()$%2(')&,)7'%/)8'(&D)26,")&*')

                                                
)*+#,'+-'.()J4RL:S)F6/,6!&!,2(Q)7,/)(!<),$$2//'"$'()9!"#$%&$#$'()J4LTND)LLUS)IJJ4KVNS)W4XLD)VPS)
/01+)*+#,'+-'.(+IJ4XU:S)%"#D)F6/,6!&!%&'#Q)7,/)&-,),$$2//'"$'()9!"#$%&$#$'()IJ4KKU$S)WJJJ4LRT:4)
J")%##!&!,")&,)&*')2('),7)iJlavsasqai)9L<:)%"#)iJlavskesqai)9L<:D)&*'/')%/')('='/%8)-,/#()
/'"#'/'#)F6/,6!&!,2(Q)!")Y*!(&,"M()&/%"(8%&!,"),7)2,'+!"#$%&$#$'(+)*+#,'+-'.(4)Z,/)'<%368'D)
,"'),$$2//'"$')!()-!&*)/'.%/#)&,)?1/%*%3M()#'$'6&!,")&,-%/#)?1!3'8'$*)!")%88,-!".)&*')
B!".)&,)1'8!'=')&*%&)A%/%*)-%(),"80)?1/%*%3M()(!(&'/4)+,#)!"78!$&'#)?1!3'8'$*)(,)*')-,28#)
",&)F$,//26&Q)A%/%*D)%"#)F6/,3!('#)&,)1')./%$!,2()GparevxeinH)&,)*!3Q)!7)*')('$2/'#)A%/%*M()
$*%(&!&0)9J4LTN:4)?",&*'/)!()-!&*)/'.%/#)&,)?1/%*%3M()!"&'"&)&,)(%$/!7!$')*!()(,")J(%%$4)
?1/%*%3)-%()6/'6%/'#)&,)(%$/!7!$')J(%%$D)0'&)/'3%/B'#D)F!7)+,#)68'%('#)&,)1')6/'('"&)%"#)
6/,6!&!,2()%&)&*!()(%$/!7!$'D)*')-,28#)6/,=!#')*!3('87)%"),18%&!,")Gdwvsein ou\n kajkeivnw/ 
iJerei'on, ei[per eujmenhV" mevllei th/' qusiva/ paratugcavnein aujtou'HQ)9J4LLU:4)E,-'='/D)-!&*)
&*')'<$'6&!,"),7)&*')7,2/)('$&!,"()$!&'#)9!"#$%&$#$'()IJ4KLXS)IJJJ4KKLS)W[VPS)!30$"(#+!4$)")
J4RTN:D)(2$*)&/%"(8%&!,"()-'/')",&)1%('#)26,")%"0),7)&*')iJlavskomai)-,/#)./,264)5,('6*2()
$'/&%!"80)2('#),&*'/)-,/#()&*%")iJlasmov")%"#)!&()$,."%&'()&,)'<6/'(()'!&*'/)F'<6!%&!,"Q),/)
F6/,6!&!%&!,"SQ)"'='/&*'8'((D)&*')$,"$'6&),7)6/,6!&!%&!,")!")&*')('"(')&*%&)+,#M()%".'/\-/%&*)
!()%='/&'#)10),77'/!".()%"#\,/)6/%0'/()-%()$'/&%!"80)%)$,33,")",&!,")7,/)&*!()!36,/&%"&)
/'6/'('"&%&!='),7)E'88'"!(&!$)52#%!(34+
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!"#$%&"'%%()$*)+*!,'*-#.%*)+*/)%'%*01*!,'("*+)"'+#!,'"%2*!,'1*%,)3-4*0'*($*5'"(-*)+*

&)($&*($!)*6#5!(7(!18*9:;<=>;*?,'*#66)3$!*.(!,*"'&#"4*!)*@)%(#,*6)AA(%%()$($&*

B3-4#,*(%*$)!'.)"!,1*+)"*(!%*3%'*)+*!,'*7'"0*iJlavskesqai*($*"'-#!()$*!)*C+'#"8*+)"*#$1*

C!"#$%&"'%%()$*)+*!,'*-#.%;8*?,'*%'6)$4*@)%'5,(#$*3%#&'*(%*.(!,($*!"#$%&'(!)$*%;*?,'*

6)$!'D!*(%*.(!,*"'&#"4*!)*!,'*C5')5-'*)+*!,'*@'.%*0'($&*-'5")3%*#$4*%6#00128*#$4*!,'*

($!'$!*)+*E)66,)"(%2*F($&*)+*G&15!2*!)*,#7'*!,'A*4").$'4;*H!,'"%*.,)*.'"'*C%30I'6!*

!)*6'"!#($*)!,'"*F($4%*)+*4(%!'A5'"%8*.'"'*C%'$!*($!)*!,'*4'%'"!*5-#6'%2*($*)"4'"*!)*

0'*'D5)%'4*!)*4'%!"36!()$;8*?,'*5')5-'*#%%'A0-'4*!,'A%'-7'%*C!,#!*!,'1*#-%)*%,)3-4*

+#%!*!,'*$'D!*$(&,!2*#$4*5")5(!(#!'*JiJlavskesqaiK*!,'*&)4%2*($*)"4'"*!)*)0!#($*

4'-(7'"#$6'*+")A*!,'A8*9L;MNO>;*P66)"4($&*!)*!,(%*#66)3$!2*!,'*4(7($'*#$&'"*.#%*$)!*

#&#($%!*0)4(-1*(A5'"+'6!()$%*03!*4("'6!'4*!).#"4*.(6F'4*5"#6!(6'%*9L;MNQ>;*

H$'*+($#-*%'6!()$*($*!%'$+,$'$-&((%*.)"!,*6)$%(4'"#!()$;*?,'*6)$!'D!*(%*.(!,*

"'&#"4*!)*R!)-'A1*LL*R,(-#4'-5,3%*#$4*,).*,'*5")63"'4*!,'*@'.%*!)*'$"(6,*,(%*

7#-3#0-'*-(0"#"1*#!*P-'D#$4"(#*.(!,*#*6)51*)+*!,'*H-4*?'%!#A'$!*9!,'*S'5!3#&($!2*)+*

6)3"%'>;*B''4($&*!,'*#47(6'*)+*P"(%!'#%*9#$*)++(6'"*)+*!,'*")1#-*&3#"4>2*R!)-'A1*

'A#$6(5#!'4*A#$1*@'.(%,*6#5!(7'%*!)*'#"$*!,'("*+#7)"*+)"*!,'*53"5)%'*)+*,#7($&*

6#5#0-'*@'.%*!)*!"#$%-#!'*!,'*H-4*?'%!#A'$!*($!)*T"''F;*R!)-'A1*C.#%*6,('+-1*

4'-(&,!'48*.(!,*!,'*!"#$%-#!()$2*#$4*.)$4'"'4*.,1*A)"'*,(%!)"(#$%*#$4*5)'!%*4(4*

$)!*A#F'*A'$!()$*)+*(!;*U'A'!"(3%*($+)"A'4*!,'*F($&*!,#!*!.)*($4(7(43#-%2*

?,')5)A53%*#$4*!,'*5)'!*?,')4'6!'%2*,#4*#!!'A5!'4*!)*#44"'%%*!,'*C%#6"'4*0))F%8*

)+*!,'*@'.%;*?,')5)A53%*.#%*C4(%!3"0'4*($*,(%*A($48*+)"*A)"'*!,#$*#*A)$!,*.,'$*

,'*#!!'A5!'4*!)*."(!'*C%)A'.,#!*#0)3!*!,'AV*C#$4*35)$*%)A'*($!'"A(%%()$*)+*,(%*

4(%!'A5'"2*,'*#55'#%'4*JejxilavsketoK*T)4*J01*5"#1'"K2*#%*%3%5'6!($&*!,#!*,(%*

A#4$'%%*5")6''4'4*+")A*!,#!*6#3%'8*9:LL;WWX>;*S(A(-#"-12*.,'$*?,')4'6!'%*4'%("'4*

C!)*A#F'*A'$!()$*)+*!,($&%*!,#!*.'"'*6)$!#($'4*($*!,'*%#6"'4*0))F%2*,'*.#%*#++-(6!'4*

;*;*;*#$4*!,#!*35)$*,(%*0'($&*6)$%6()3%*)+*!,'*)66#%()$*)+*,(%*4(%!'A5'"2*#$4*#55'#%($&*

T)4*Jejxeumenisavmeno" toVn qeovnK*901*5"#1'">2*,'*.#%*+"''4*+")A*!,#!*#++-(6!()$;8W=O*

Y(44'--*#$4*S6)!!*($4(6#!'*$)*)!,'"*A'#$($&*+)"*ejxeumenivzw*!,#$*C5")5(!(#!'8*9T)42*

                                                
W=O*Z,(%!)$2*.*/0&2*MW<;*
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!"#$%&'!()*%&+,-..#/"#%00!'!1"%*#1(()&&2"(2#13#'42#$4&%526#toVn qeoVn ejxeumenivzw6#!5#

*1(%'20#!"#788,9:;6#<4!(4#!5#!"#&232&2"(2#'1#'42#$&1$42'#=*!>%4#%""1)"(!"?#'42#011@#

13#/4%A#%"0#%**#4!5#3%@!*B#31&#4!5#2C(220!"?#<!(D20"255,#/4%A#'4)5#&2$2"'206#

E(1"325520#4!5#5!"56#%"0#2"02%F1&20#'4)5#'1#%$$2%52#G10#HtoVn qeoVn ou{tw" 

ejxeumenivzwI,J#K152$4)5#)520#'42#'2&@#ejxeumenivzw#%5#%#$%&%**2*#'1#iJlavsasqai and 

iJlavskesqai. Indeed, there is no other meaning for the Josephian usage iJlavskomai#'4%"#

'42#(1"(2$'#13#$&1$!'!%'!1",;LL#

M4!*1#)520#'42#F2&A5#iJlavskomai#%"0#ejxilavskomai#!"3&2N)2"'*B,#O!5#)5%?2#13#

iJlavskomai#<%5#)5)%**B#'1#!"0!(%'2#'42#@2%"!"?#'4%'#G10#<%5#@%02#?&%(!1)5#1&#

$*%(%'20,#P42&2#%&2#F%&B!"?#(1"'2C'5#!"#<4!(4#2!'42&#G10#1&#@%"#(1)*0#A2#'42#

5)A>2(',#QIlavskesqai#(1)*0#%*51#4%F2#'42#@2%"!"?#'4%'#1"2#@%02#2C$!%'!1"6#<%5#

(*2%"520#3&1@#5!"6#1&#@%02#%'1"2@2"',#7%&B!"?#%((1)"'5#&232&#'1#2C$!%'!1"#AB#@2%"5#

13#()*'!(#1&#@1&%*#%('!F!'B,;L-#

!"#$%&'(&()*'"#4%5#%#52('!1"#%00&255!"?#'4152#<41#0&!"D#<!"2#E!"#@102&%'!1"#

%"0#1"#3!''!"?#1((%5!1"56J#B2'#3!&5'#'42B#1332&#$&%B2&5#%"0#5%(&!3!(256#E%"0#'42"6#4%F!"?#

$&1$!'!%'20#'42#02!'B#HiJlasavmenoi toV qei'onIJ#'42B#$)&!3B#E'42!&#A10!25#%"0#51)*56#

'42#31&@2&#<!'4#A%'456#%"0#'42#*%''2&#<!'4#'42#<%'2&5#13#*%<#%"0#13#&!?4'#!"5'&)('!1"#

Hswvmata kaiV yuxaV" kaqhravmenoi, taV meVn loutroi'", taV deV novmwn kaiV paideiva" 

ojrqh'" rJeuvmasiIJ#R-:;+,;L;#G10#<%5#'42#1A>2('#13#'42#iJlasavmenoi6#%"0#$)&!3!(%'!1"#

Rkaqhravmenoi+#<%5#@%02#'42&2%3'2&,#P42#)52#13#iJlavskomai#42&2#4%5#'42#"1&@%*#

@2%"!"?#!"#M4!*16#<4!(4#!5#'1#$&1$!'!%'2,#

S"2#52('!1"#!"#!"#+,-&.&/*#R-;TU9;+#4%5#&232&2"(2#'1#E'4&22#0!332&2"'#

(*%5525#13#4)@%"#0!5$15!'!1"5,#P42#5)A>2('#13#'42#31**1<!"?#5'%'2@2"'#!5#%#@%"V#EtoVn 

fovbw/ thVn hJgemonikhVn kaiV despotikhVn iJlaskovmenon ejxousivan eij" ajpotrophVn 

                                                
-..#P42#%((1)"'#!"#T#W%((%A225#RTV--+#!5#<!'4#&2?%&0#'1#/$1**1"!)56#?1F2&"1&#XB&!%6#

%"0#4!5#%''2@$'#'1#52!Y2#'&2%5)&!25#3&1@#'42#K2<!54#P2@$*2,#Z42"#42#2"'2&20#'42#P2@$*26#
E%"?2*5#13#41&52A%(D#<!'4#*!?4'"!"?#3*%54!"?#3&1@#'42!&#<2%$1"5#%$$2%&20#3&1@#42%F2"6J#
<4!(4#(%)520#?&2%'#0&2%0#!"#/$1**1"!)56#E%"0#<!'4#'2%&5#A2??20#'42#O2A&2<5#'1#$&%B#31&#
4!@#%"0#$&1$!'!%'2#HejxeumenivswntaiI#'42#<&%'4#13#'42#42%F2"*B#%&@B,J#

;LL#[\(452*#%"0#O2&&@%""6#EiJlavskomai6#iJlasmov"6J#!"#0."*%*1)2&%#!)2()*'&-36#9V9-T,#
;L-#8A!0,#9V9-],#
;L;#M4!*1"!5#K)0%2!6#45"-&#4/')&6#9#F1*5,#R^!$5!%2V#=,#[,#X(4<!(D2&'!6#-_;_U9L+#;V-``,#
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kolavsew":!"#$%&'(%)*"+,-".//-01234"53-/"431",.6-"0-7-0-48-"13"935:",3;-6-0<"1,-"

=/-"37"iJlaskovmai"5->34/10.1-/"1,-".8?=.241.48-"37"@,2A3";21,"1,-"430>.A">-.424B"

37"1,-";305("935"2/"1,-"3CD-81"37"1,-"6-0C"iJlaskovmai"24"!"#$%&'#()*%*+#,,##%E'F"

GeJortavzwsin iJlaskovmenoi toVn patevra tou' pantoV" aijsivoi" eujcai'"!%)E"H2>2A.0AI<"

24"!"#-."/%'0%12*#3"4%12*+#,"#$$J'<"34-"0-.5/F"Gi{na diaV mevsou tinoV" a[nqrwpoi meVn 

iJlavskwntai qeovn, qeoV" deV taV" cavrita" ajnqrwvpoi" uJpodiakovnw/ tiniV crwvmeno" 

ojrevgh/ kaiV corhgh'/(!%)K"!"#-."/%'0%12*#3"4%12*+#,"0-7-0-48-/"1,-"4--5"13".LL-./-"

#iJlavshtai'"/3>-34-";,3",./"C--4"377-45-5"#%*M'(%)J"@,2A3".A/3"=/-5"1,-"L,0./-"toVn 

qeoVn ejxeumenivzw"24"/2>2A.0"L03L212.130I"8341-N1/"./"O3/-L,=/("P30"24/1.48-<"24"!"#

-."/%'0%12*#3"4%12*<"QQ<",-";031-<"Gai\" stoudavzousi toVn qeoVn ejxeumenivzesqai 

paraivthsin ajmarthmavtwn eJkousivwn te kaiV ajkousivwn aijtouvmenoi kaiV crhstaV 

ejlpivzonte"!"#$&J'(%)M"

@,2A3"=/-5"iJlavskesqai"24"6.0I24B"8341-N1/("!"#(2&'&%)5"#6)7%527"0-7-0/"13"

1,-"7.81"1,.1"935"G2/"L03L212.1-5"CI"1,0--"5277-0-41"R245/"37"0-L-41.48-"Soujkou'n 

trisiV metanoiva" trovpoi" iJlavsketai toi'" eijrhmevnoi"T!"#%*K'(%)U"!"#$%&'#()*%*+#,,"

#%)$'"0-.5/"/2>2A.0AIF"GV4"1,2/".883=41"W3/-/"305-0-5"1,-">.4"13"C-"1,03;4"2413"

L02/34".45"C3=45";21,"8,.24/:".45"1,-4",-".550-//-5"L03L212.130I"L0.I-0/"13"935"

StoVn qeoVn iJlasavmeno"T<"C-BB24B",2>"13"C-">-0827=A(!%)&"+,-">3126.1234"730"1,-"

GL03L212.130I"L0.I-0/!"53-/"2463A6-"8A-.4/24B"730"G1,.1">2/-0.CA-"/3=A";,28,",./"

C--4"24/=A1-5"CI"1,-"6328-!"37"1,-"2>L23=/".45"L037.4-("X-6-01,-A-//<"1,-0-"2/".A/3"

1,-"431234"37"8=0/24B".45"1,-"D=5B>-41"37"935<"./"83>C24-5";21,"1,-"0-?=-/1"730"935"

G13"C-">-0827=A"13"1,-"4-8-//212-/"37"1,-"-N1-04.A"/-4/-/(!"+,-".883=41"24"!"#$%&'#

()*%*".LL-.0/"13",.6-">30-"1,-"8348-L1"37"-NL2.1234<"I-1"431";21,3=1"1,-"8348-L1"37"

L=42/,>-41"#.45".88-L1.48-"C./-5"=L34"935Y/">-08I".45"L03L212.130I"L0.I-0/'("

                                                
%)*"@,2A342/"ZA-N.450242<"8."9'#:;'"#-;."9*;5&<"K"63A/(<"-5/("[-3L3A5"\3,4".45"@.=A"

]-45A.45"#^-03A242F"9-30B22"_-2>-022<"$U&J`$&)J'"EF%&("
%)E"QC25("EF%)K("
%)K"QC25("KF%&("
%)J"@,2A342/<"8."9'#:;'"#-;."9*;5&<"KFKM:"a34B-<"<)9=*#)>#?@%0)<"KKJ("
%)M"@,2A342/<"8."9'#:;'"#-;."9*;5&<"KF$*K("
%)U"@,2A342/<"8."9'#:;'"#-;."9*;5&<"*F$&M:"a34B-<"<)9=*<"*J$("
%)&"@,2A342/<"8."9'#:;'"#-;."9*;5&<"EF%EM:"a34B-:"<)9=*<"K)&("
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!"#$%"&'()'*+,#-".'*+,!"#"$%&%$'"()")&&%*'%'"+,+-*'(")(.%$'!"+*/"0')1%"+,+-*'("

.)23"+*/"'+4$%/"(.-*,'5"6iJeraV kaiV a{gia dra'tai7"+*/"'8%4-&-4+223"0(.)'%"9.-4."+$%"

:*-*(%*(-)*+223"4)11-((%/5"+,+-*'(")(.%$';"<:("&)$"(.%"8:$-&-4+(-)*"")&"':4."+'".+=%"

<%%*"4)11-((%/"+,+-*'("'+4$%/"(.-*,'"6ejpiV toi'" iJeroi'" kavqarsin iJlavskesqai 

kriw/' nomoqetei'7".%"4)11+*/'5"+"($%'8+''")&&%$-*,">?@ABC?DE"F$%3(%*<+4."$%,+$/%/"

(.-'":'%")&"iJlavskesqai"()"'-,*-&3"(.%"1%+*-*,")&"8:$-&-4+(-)*;"(.%$%&)$%!"8:$-&-4+(-)*"

&$)1",:-2("9):2/"<%"(.%")<G%4(")&"(.%"=%$<"iJlavskesqaiC?DD"#&"(.%"=%$<"iJlavskesqai"

9%$%"8+''-=%!"(.%*"(.%"$%':2("9):2/"<%"(.+("42%+*'-*,"0)&")&&%*4%'"C"C"C"4)11-((%/"

+,+-*'("'+4$%/"(.-*,'5"$%4%-=%'"8:$-&-4+(-)*"9.%*"+"'+4$-&-4-+2"$+1"-'")&&%$%/C"#&"(.%"

=%$<"iJlavskesqai"-'"-*"(.%"1-//2%"=)-4%!"(.%*"(.%"$%':2("9):2/"<%"(.+("42%+*'-*,"0)&"

)&&%*4%'"C"C"C"+,+-*'("'+4$%/"(.-*,'5"-'"8:$-&-%/"<3"(.%")&&%$-*,")&"+"'+4$-&-4-+2"$+1C"H&"

4):$'%!"(.%"8+''-=%"+*/"(.%"1-//2%"=%$<":'+,%"+$%"<)(."(+:()2),-4+2C"#&"(.%"=%$<"

iJlavskesqai"-'"-*"(.%"8+''-=%"=)-4%!"(.%*">9-(."I)/"+'"(.%"-*/-$%4("':<G%4(")&"(.%"

=%$<B!"(.%"1%+*-*,"9):2/"<%"(.%"*)$1+2":'+,%")&"iJlavskomai"<3"J.-2)C"K.%$%&)$%!"(.%"

8+''-=%"=)-4%"9):2/"-*/-4+(%"(.+("I)/"-'"8$)8-(-+(%/"<3"(.%")&&%$-*,")&"+"'+4$-&-4-+2"

$+1!"9.-4."$%':2('"-*"(.%"42%+*'-*,"0)&")&&%*4%'"C"C"C"4)11-((%/"+,+-*'("'+4$%/"(.-*,'C5"

#&"(.%"=%$<"iJlavskesqai"-'"-*"(.%"1-//2%"=)-4%!"(.%*">9-(."I)/"+'"(.%")<G%4(")&"(.%"

=%$<B!"(.%"1%+*-*,"9):2/"<%"(.+("I)/"-'"8$)8-(-+(%/"<3"(.%")&&%$-*,")&"+"'+4$-&-4-+2"

$+1!"9.-4."-'"&)$"(.%"42%+*'-*,"0)&")&&%*4%'"C"C"C"4)11-((%/"+,+-*'("'+4$%/"(.-*,'C5"

L-1-2+$"()"(.%":'+,%")&"iJlavsketai"-*"!"#/+0(0'12"#314'2+4">?@MB!"9.-4."9+'"

+2$%+/3"4-(%/!"(.%"<%((%$"$%*/%$-*,"-'"()"4)*=%3"(.%"1%+*-*,"(.+("I)/"-'"(.%")*%"9.)"

-'"8$)8-(-+(%/;"(.%$%&)$%!"(.%"*)(-)*")&"8:$-&-4+(-)*"9):2/"*)(".+=%"+*")<G%4(")&"(.%"

=%$<"'8%4-&-%/">9.%$%-*"(.%$%"-'"8:$-&-4+()$3"+882-4+(-)*BC"N.%$%=%$"iJlavskesqai"

1%+*'"08:$-&-4+(-)*!5"(.%"4-$4:1'(+*4%'"-*/-4+(%"(.+("/-=-*%"+*,%$".+'"<%%*"+<+(%/C"

!"#56("4'',#"0#51"2',"$%&%$'"()"(.%".-,."8$-%'(!"9.)"09)$'.-8'"(.%"2-=-*,"I)/!"

+*/"<3"9.-4."+2')".%"9-22"<$-*,"<%&)$%".-1"-*"+"8$)8-(-+(-*,"6iJlaskovmeno"7"1+**%$5"

>MOBC?D?"P"'-1-2+$":'+,%"()"(.+("&):*/"-*"!"#/+0(0'12"#314'2+4">?@MB"+*/"!"#

                                                
?DE"J.-2)*-'!"7%"6(#89("#$9%"6,920!"MQMR;"S)*,%!":16;,!"MMOC"
?DD"T-22-%$'"F$%3(%*<+4.!"<"6,=>2+2.?#@'2"#$0+A'"#B+6#%(+)'2',&>"2#$10"6'1)1.'""

>U%:V-$4.%*WX2:3*Q"U%:V-$4.%*%$"X%$2+,!"DYZYB"YAC"
?D?"J.-2)*-'!"7%"6(#89("#$9%"6,920!"MQ@AZ;"S)*,%!":16;,!"OOYC"
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!"#$%&&'($)(!*$+&'!"#$%!&'!()*!+',-*!./!ejxilavsasqai0!&1!,$(!*')$"&)#)$(-#&+&0!2)&3)!

(4,1'5,(*6!4*,6'0!78.4!(.!.//*4!94,:*4'!;ToV gaVr eJxilavsasqai<!.=*4!()*>!),'!1*,45:!

'+3)!,1!*//*3(!,'!()&'?!&(!&'!3.1/*''&1-!(),(0!().+-)!2*!),=*!()*>!&1!.+4!'.+5!5&=&1-!

,16!/5.+4&')&1-0!2*!1*=*4()*5*''!6.!1.(!:&*560!@+(!>,A*!,!'(,16!,-,&1'(!()*>!,550!,16!

4*'&'(!()*>!=&-.4.+'5:0!+1(&5!2*!),=*!*1(&4*5:!'*1(!,2,:!()*!'3,9*B-.,(!,16!>,6*!

,(.1*>*1(!;mevcri" a]n pantelw'" ajpodiopomphswvmeqa<C!"DE%FEGH!I)&5.J'!+',-*!./!

eJxilavsasqai!)*4*!&'!9*4),9'!,!6&4*3(!3&(,(&.1!/4.>!()*!K*9(+,-&1(F!L.2*=*40!&/!(),(!

&'!M+*'(&.1*60!()*1!,$(!*')$"&)#)$(-#&+&!DN!2,'!3*4(,&15:!3&(*6!6&4*3(5:0!,'!'**1!&1!()*!

/.55.2&1-!3.>9,4&'.1F!

!

I)&5.?!Tou' d* ejnantivou bivou paravdeigma tivqetai toVn ajpatucovnta touV klhvrou 
travgon. “Sthvsei gaVr aujtoVn,” fhsiV, “zw'nta ejnantivon kurivou, tou' ejxilavsasqai 
ejp jaujtou' w{ste, ejxapostei'lai aujtoVn eij" thVn ajpopomphvn)” a[gan ejxhtasmevnw".214!
 
K*9(+,-&1(?!kaiV toVn civmaron, ejf jo{n ejph'len ejp jaujtoVn oJ klh'ro" tou' 
ajpopompaivou, sthvsei aujtoVn zw'nta e[nanti kurivou tou' ejxilavsasqai ejp jaujtou' 
w{ste ajpostei'lai aujtoVn eij" thVn ajpopomphvn: ajfhvsei aujtoVn eij" thVn e[rhmon. 

!

O1*!3,1!*,'&5:!6&'3*41!(),(!I)&5.!+'*6!()*!9)4,'*!eJxilavsasqai!ejp j0!&1!()*!',>*!

>,11*4!,'!()*!K*9(+,-&1(!(4,1'5,(&.1!./!P*=&(&3+'!G$?GNF!,$(!*')$"&)#)$(-#&+&!DE!

,99*,4'!(.!@*!>.4*!&1(*494*(,(&=*0!,'!*=&6*1(!&1!()*!*Q95,1,(&.1!./!()*!)+>,1!

,3(&=&(:0!toV gaVr eJxilavsasqai0!,16!()*!*Q95,1,(.4:!4*'+5(!,'!ajpodiopomphswvmeqaF!

R.4*.=*40!)*!5&A*5:!4*,6!ajpopomphvn!,'!7.#""/&+0(#1#/($2&30!./!()*!'3,9*-.,(0CEG#!,16!

()+'!I)&5.!3.1=*:*6!,!94*6.>&1,1(!>*,1&1-!/4.>!()*!K*9(+,-&1(!,16!)&'!.21!(&>*F!

S)*!+',-*!,16!>*,1&1-!./!iJlavskomai!,16!eJxilavskomai @:!I)&5.!&1=.5=*'!*&()*4!T.6!

.4!'.>*(&>*'!,1!&16&=&6+,5!@*&1-!94.9&(&,(*60!,16!.33,'&.1,55:!&135+6*'!()*!1.(&.1!

./!*Q9&,(&.1!,5'.0!&1!,66&(&.1!(.!()*!*Q94*''&.1!./!>*43:F!

U.'*9)+'!6&6!1.(!+'*!iJlasmov"!&1!,1:!3.1(*Q('0!:*(!I)&5.!+'*6!()*!(*4>!

94&>,4&5:!2&()!4*-,46!(.!()*!',34&/&3&,5!3+5(F!I)&5.!24.(*!4*-,46&1-!P*=&(&3+'!G$?V!&1!

,$(!3#+)#)&*+$!,'!/.55.2'?!7toV ginovmenon ajnaV pa'n e[to" hJmevra th/' lecomevnh/ tou' 

                                                
EGH!I)&5.1&'0!45$"#(4%+&#0!E?ENW!X.1-*0!6*"7'0!GHYF!
EGZ!I)&5.1&'0!45$"#(4%+&#0!E?GYF!
EG#!P&66*55!,16!K3.((0!8"$$79:+03&';(<$=&.*+0!EGHF!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 234 

iJlasmou'!"#$%&'$#(!"#$%&'(")%*#+#,-(")%.'('$()*+,-(-./.0+)012(3kataplhvttei me kaiV 

hJ tw'n prosagomevnwn tw'/ iJlasmw/' duei'n travgwn ejpivkrisi" oJmou' kaiV dianomhV 

temnomevnwn ajdhvlw/ kaiV ajtekmavrtw tomei', klhvry:!("$45%&'$4(

*'%/0,1('$$"%!"-'(',2-'%3("2#4#0,#$%5(-4#-("65%()*7*)-(89(+(:1/;(97(<9-*-(

=:*)*.;(:*(/*;8.9;*,(3/9-8(*>?*00*;8(8:.;@-A!(-B?:(+-(C)+1*)-A(7.)-8D7)B.8-A(8:*(

977*).;@-(97(8:*(C).*-8-A(8:*(E+--9F*)(9G-*)F+;?*A(toVn iJlasmovnA(8:*()*/.--.9;(97(

,*G8-A(8:*(-+GG+8.?+0(1*+)A(8:*(1*+)(97(HBG.0**A(8:*(8+G*);+?0*A(+;,(38*;(8:9B-+;,(

98:*)(8:.;@-!&'$6(I:*(B-+@*(97(iJlasmov"(.-(=.8:.;(8:*(?9;8*>8(97(F+).9B-(C)9F.-.9;-(

7)9/(J9,K(8:*)*79)*A(.8(=9B0,(C)9G+G01(G*(G*-8(89(B;,*)-8+;,(J9,(+-(8:*(./C0.*,(

-BGL*?8A(-9(8:+8(M*(=+-(?*0*G)+8*,(79)(M.-(+?8.9;-(9;(G*:+07(97(-.;7B0(:B/+;.81&(

E*):+C-(0+8*)(.;(*'%/0,1('$$"%!"-'(',2-'%3("2#4#0,#$%5(-4#-("$N4%A(+;(*>C0+;+8.9;(97(

8:*(*+)01(B-+@*(97(iJlasmov"(.-(C)9F.,*,&(O9)(.;-8+;?*A(8:*(-+?).7.?*-(+)*(?+00*,(

iJlasmouv"&(J9,(.-(8:*;(-+.,(89(G*?9/*(+8(9;?*(i{lew"(+;, i{lew"(899&'$5(J9,(.-(G98:(

8:*(-BGL*?8(+;,(8:*(9GL*?8&(I:*(-+?).7.?*-A(=:.?:(+)*(3C)9C.8.+8.9;-A!()*;,*)(J9,(

C)9C.8.9B-A(1*8(-.;?*(M*(.;.8.+8*,(8:*(977*).;@-A(M*(.-(i{lew"(899&(

P*7*)).;@(89(8:*(*>C*).*;?*(97(Q-)+*0(.;(8:*(=.0,*);*--A(+;,(:9=(J9,(/+,*(

M.-(C*9C0*(:B/G0*(+;,(,*C*;,*;8(BC9;(M.-(*F*)1(=9),("?7&(R*B8(62S%A(E:.09(=)98*(.;(

6'1")%788'10(#-'A(QQQ(:9=(38:.-(.00D8)*+8.;@(+;,(:B/G0.;@(97(8:*/(.-(+(-.@;(97(:.-(

G*.;@(C)9C.8.+8*,(TiJlasmov"U(G1(8:*/A(79)(:*(.-(C)9C.8.+8*,(TiJlavsketaiU(+-(89(8:*(

-9B0-(97(B-(=:9(+)*(=.?V*,(9;(8:*(8*;8:(,+1&3(W:*;(J9,()*/9F*-(+00(3C0*+-+;8(

8:.;@-!(7)9/(M.-(C*9C0*A(8:*1(3+CC*+)!(89(8:*/-*0F*-(389(G*(.00D8)*+8*,A!(=:.?:(.-(

8)B*A(389(:+F*(J9,(C)9C.8.9B-(Ti{lewU!(89(M.-(9=;("$4X%&''N(I:*(?9;8*>8(.;(=:.?:(

iJlasmov"(.-(B-*,(.;(*'%90$4'(#4-4'%/-#,#(.-(=.8:()*@+),(89(F+).9B-(:B/.0.+8.9;-(8:+8(

=*)*(*>C*).*;?*,(G1(8:*(,*-?*;,+;8-(97(Y+.;&(Z,,)*--.;@(+(3-*?9;,(V.;,(97(

:B/.0.+8.9;!(8:+8(3+).-*-(7)9/(8:*(-8)*;@8:(97(C*)-*F*)+;?*A(hJ kaiV iJlasmoV" e{petaiA(

+??9),.;@(89(8:*(C*)7*?8(;B/G*)(97(8:*(,*?+,*!("X6%&''$(I:*(:B/G0.;@(7)9/(J9,(.-(89(

                                                
'$#(E:.09;.-A(:;'(-%:),#-A($2$[#&(
'$4(E:.09;.-A(:;'(-%!+-'%<+;'($+,4A(S2X$&(
'$6(E:.09;.-A(:;'(-%!+-'%<+;'($+,4A(S265A(\9;@*A(=0(>$A(S$$D$'&(
'$5(E:.09;.-A(:;'(-%!+-'%<+;'($+,4A(S25'A(\9;@*A(=0(>$A(S$S&(
''N(E:.09;.-A(:;'(-%:),#-A($2$4XK(\9;@*A(=0(>$A(4N&(
''$(E:.09;.-A(:;'(-%:),#-A('2$XK(\9;@*A(=0(>$A($S#&(
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!"#!$%!&'!()*!(+%,%&!(-$.'!/(0*%12(.##!.$3()2(%&+%'.)!()*.)()*!(*45%1%.)%2&3(*.,!(.&(

!"#%.)2$6(74&')%2&8()*43(2&()*!(9.3%3(27(:!4)!$2&256(;<=8()*!(.')(27(*45%1%.)%2&(%3(

iJlasmov"/(

>*!(.11!-2$%'.1(%&)!$#$!).)%2&(%3(+%77%'41)()2(4&+!$3).&+?(6!)(%)(%3(3%5%1.$()2()*!(

!5#*.3%3(4#2&()*!()!&)*(+.6(27()*!(52&)*(%&(!"#$%&'("))*#+*,"("&-,"#.(*-/0/%&/)#

1(,0/,(@ABCD8EEE(F*%'*(%3(F*!&()*!(3241(G.++$!33!3(%)3(34##1%'.)%2&3H()2(I2+/(I2+(%3(

3!!&(.3(9!%&-(5.+!(7.,2$.91!8(F*%'*('2&,!63()*!(&2)%2&(27(#$2#%)%.)%2&8(6!)()*!(

%&.9%1%)6(27(7.11!&(*45.&%)6()2(!"#!$%!&'!(I2+J3(-$.'!(F%)*24)(K%3(F2$L(72$()*!(

9!&!7%)(27(*45.&%)68(F*%'*('2&,!63()*!(&2)%2&(27(!"#%.)%2&8(%3(.132('2554&%'.)!+/(

Stökl(9!&(MN$.(&2)!+()*.)()*!(34##1%'.)%2&3(G*.,!(.(#$2#%)%.)%&-(74&')%2&(.&+(%&'14+!(

34##1%'.)%2&3(.&+(#$.%3!(27(I2+J3(-$.'%243(&.)4$!/HEE=(M,!$62&!(G%3(.)()*%3()%5!(

(

2''4#%!+(%&(#$.6!$3(.&+(34##1%'.)%2&3(Olitai'" kaiV iJkesivai"P8(.&+(3%&'!()*!6(.11(
+!,2)!()*!%$(!&)%$!(1!%34$!()2(&2)*%&-(!13!(7$25(52$&%&-()%11(!,!&%&-8(!"'!#)()2(523)(
.''!#).91!(#$.6!$3(Odehtikwtavta" eujcav"P8(96(F*%'*()*!6(!&+!.,24$()2(-.%&()*!(
7.,24$(27(I2+(OtoVn qeoVn ejxeumenivzesqaiP8(!&)$!.)%&-(#.$+2&(OparaivthsinP(72$()*!%$(
3%&3(.&+(*2#%&-(72$(*%3(5!$'68(&2)(72$()*!%$(2F&(5!$%)3(94)()*$24-*()*!(
'25#.33%2&.)!(&.)4$!(27()*.)(Q!%&-(F*2(F%11(*.,!(72$-%,!&!33($.)*!$()*.&(
#4&%3*5!&)/EER(

(

>*!(!77!')(27()*!(#$.6!$3(G)2(-.%&()*!(7.,24$(27(I2+H(@%/!/(#1.'.)%&-D(%3($!1.)!+()2(

72$-%,!&!338(F*%'*(%3(!"#1.%&!+(%&(!"#2/0,#3%)/)4#55/(

(

Q4)(2&()*%3(7.3)(%)(%3(&2)(1.F741()2().L!(.&6(722+(2$(.&6(+$%&L8(%&(2$+!$()*.)(&2(92+%16(
#.33%2&(5.6(.)(.11(+%3)4$9(2$(*%&+!$()*!(#4$!(2#!$.)%2&3(27()*!(5%&+?(94)()*!3!(
#.33%2&3(.$!(F2&)()2(9!(-!&!$.)!+(96(7411&!33(.&+(3.)%!)68(32()*.)(.)()*%3()%5!(5!&(
7!.3)8(#$2#%)%.)%&-(OiJlaskovmenoiP()*!(S.)*!$(27()*!(4&%,!$3!(F%)*(*216(#$.6!$38(96(
F*%'*()*!6(.$!(.''43)25!+()2(321%'%)(#.$+2&(OajmnhstivanP(72$()*!%$(72$5!$(3%&38(.&+(
)*!(.'T4%3%)%2&(.&+(!&U265!&)(27(&!F(91!33%&-3/EEV(

(

                                                
EEE(W4)).(X!2&*.$+)8(6"7/)8#9%()8/:#/&#;8/<%#%=#><"?,&-(/,(@>Y9%&-!&<(Z2*$([%!9!'L8(

EBBAD(R=\RV/(
EE=(:.&%!1([)]L1(9!&(MN$.8(@8"#5A:,B0#%=#C%A#D/::*(#%&#.,(<E#$8(/)0/,&/0EF#@8"#!,E#%=#

>0%&"A"&0#=(%A#G"B%&-#@"A:<"#6*-,/)A#0%#08"#H/=08#$"&0*(E(@>Y9%&-!&<(Z2*$([%!9!'L8(EBB=D(
R^/(

EER(0*%12&%38(I:"(,#+J,"#GJ:"()J&08(V<A=V?(_2&-!8(9%(K)8(V;^/(
EEV(0*%12&%38(I:"(,#+J,"#GJ:"()J&08(R<EBV?(_2&-!8(9%(K)8(R`=/(
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!"#$#%&'%(%)*$&+,&-.%#++#/0%01%0"#%"*2&3&(0&1-'%4#/(*'#%0"#,%)$15&6#%70"#%-#/#''($,%

/1-6&0&1-'%+1$%0"#%)$1)&0&(01$,%#++#/0%1+%0"#%)$(,#$'89::;%<//1$6&-.%01%(-%(321'0%

)($(33#3%(//1*-0%&-%0"#%!"#$%&'"()*#+*,&-.%/%=>?>@A::BC%0"#%+('0%D('%01%"(5#%(%0D1+136%

#++#/0?%=>B%)*$&+,&-.%1-#E'%'&-+*3%6#'&$#'%(-6%)(''&1-'F%(-6C%=:B%)$#5#-0&-.%0"#%(-.#$%

1+%G16C%(-6%0"#%(//*2*3(0&1-%1+%D$(0"%1-%0"#%6(,%1+%H*6.2#-08::I%

JK/"'#3%-10#6%0"(0%L"&31%$#.($6#6%iJlasthvrion%('%',-1-,21*'%+1$%0"#%

tr#P)K8̂::M%L"&31%6&6%-10%*'#%0#$2%iJlasthvrion%1+0#-F%0"#$#+1$#C%&0%D1*36%'##2%01%4#%

/1-H#/0*$#%01%0"&-N%0"(0%"#%*'#6%&0%&-%(%2(--#$%',-1-,21*'%D&0"%tr#P)K8̂%O#%*'#6%toV 

iJlasthvrion%01%6#-10#%0"#%72#$/,A'#(09%&-%0)*1/)234-5%=:@B8::P%O1D#5#$C%&-%0)*6-7%*

8#(-(9*::C%"#%$#+#$$#6%01%0"#%2#$/,%'#(0%1+%0"#%<$N%('%ejpivqema wJsaneiV tw'ma to 

legovmenon ejn iJerai'" bivbloi" iJlasthvrion%=P@B%(-6%(3'1%('%ejpivqema toV 
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;#@$'(,-/(A/>AB/(C/./(10DD/.2*?(D>.(,-/2.(>C*(12*1<(

(

=*+(2D(>0.(B2E2*?(F>.+(21()*?.G(D>.()(B2,,B/(C-2B/'(,>(./60H/()*+(+2152AB2*/(01'(-/(C2BB(
)?)2*(6/(./5>*52B/+(C2,-(-21(>C*(1/.E)*,1<(<(<(<(I'(B2H/(JG(6.>,-/.1'(?2E/(0A(6>+G()*+(
B2D/(D>.(,-/(B)C1(>D(>0.()*5/1,>.1'()AA/)B2*?(,>(K>+(,>(1->C(J/.5G(Li{lew"M(1>>*(,>(
>0.(*),2>*()*+(6G(,.)2B1()*+(AB)?0/1(,>(J)H/(G>0(5>*D/11(,-),(-/()B>*/(21(K>+'()*+(
,-.>0?-(J/()*+(JG(6.>,-/.1(,>(6.2*?(,>()*(/*+(,-/(C.),-(>D(,-/(=BJ2?-,G(,-),(-)1(
N01,BG(D)BB/*(>*(>0.(C->B/(*),2>*(L;#@$'(@;O@8M<(
(

P-/./)1(,-/(Q/C(R/E21/+(S,)*+).+(T/.12>*(,.)*1B),/+(i{lew"()1(UJ/.5G'V(,-/(

R/E21/+(T/.12>*(>.2?2*)BBG(./)+(UA.>A2,2>01V(2*(,-/(J).?2*'(C-25-(21(,-/(1/*1/(>D(,-/(

A)11)?/<(W-/(J).,G.+>J(>D(,-/(1/E/*(6.>,-/.1(C)1(./?).+/+()1(6>,-(A.>A2,2),>.G(

)*+(1061,2,0,2>*).G'()*+(,-/./D>./'()*(/*+(,>(,-/(C.),-(>D(K>+<(W-/(>,-/.(,C>(

A)11)?/1(2*($(4)55)6//1(7$#$$9(!"#$%&()./(+2DD250B,(,>(+/,/.J2*/(C2,-(./?).+(,>(,-/(

12?*2D25)*5/(>D(,-/2.(01)?/(>D(i{lew"9(K>+(C)1(12JABG(1,),/+(,>(6/(U?.)52>01V(7i{lew(2*(

$#$$9()*+'(i{lew"(2*(!"#$%&<(W-/(,-.//(01/1(>D(i{lew"(2*(3(4)55)6//1(-)E/()(12J2B).(

5>**>,),2>*(C2,-($(4)55)6//1(;#@;<(

(

X/(J/.52D0B(Li{lew"M(,>(G>0.(A/>AB/'()*+(B/,(>0.(A0*21-J/*,(10DD25/(D>.(,-/J(L%#$8M<(
(
Y2?-,(,-/(1)5./+()*+(*>6B/(6),,B/(D>.(./B2?2>*<(W-/./6G(,-/(N01,(Z.>E2+/*5/(>D(>0.(
)*5/1,>.1(J)G(6/5>J/(J/.52D0B(Li{lew"M(,>(>0.(*),2>*()*+(,)H/(E/*?/)*5/(>*(,-/(
)550.1/+(,G.)*,V(L:#$3M9(
(
)*+(I(C2BB(5)BB(>*(,-/(K>+(>D(>0.()*5/1,>.1(,>(6/(J/.52D0B(Li{lew"M(,>(>0.(*),2>*(
L!$#!;M<(<(<(<(

(

W-/(*>,2>*(C2,-2*(/)5-(>D(,-/(,-.//(A)11)?/1(21(D>.(K>+(,>(6/(A.>A2,2>01(7,.)*1B),/+(

)1(UJ/.52D0BV(2*(,-/(QRST&<(S2*5/(-/(C)1(./D/./*52*?(D>0.(5)*>*25)B(A)11)?/1(7Z1(

!"[#@"9(\/5-(;#$9(8#$$9(4)B(!#:&'(]>++(C)1(5/.,)2*BG(C.>*?(C-/*(-/(1,),/+'(UW-/./(

)./(>*BG(D>0.(A)11)?/1(2*(,-/(F^^(C-25-(5>0B+(6/(J)+/(,>(10AA>.,()(+2DD/./*,(

5>*5B012>*V(D>.(2*,/.A./,2*?(iJlavskesqai(>,-/.(,-)*(,-/(1/*1/(>D(./J>E2*?(

+/D2B/J/*,(>.(?02B,<$83(_E2+/*,BG'(-/(+2+(*>,(5>*12+/.(,-/(4)55)6/)*(01)?/(>D(i{lew"<(

                                                
$83(]>++'(!"#$%&'()&*+%&,-%%./'(:@<(
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!"#$%%&'&("$)#'*+,,#-$..$/,.#&"#0*&1*#i{lew"#(112+.#$+,#&3-(+'$"'#'(#

1(".&%,+#4,1$2.,#'*,#3,$"&"/#&.#1,+'$&")5#'*$'#(6#-+(-&'&$'&("7#8*,#!"#$%#&.#9,",.&.#

:;<=;>#0*,+,&"#'*,#.',0$+%#(6#?(.,-*@.#*(2.,#.$&%#'(#?(.,-*@.#4+('*,+.>#AB,#$'#,$.,#

Ci{lew"D>#%(#"('#4,#$6+$&%7E#8*,#1("',F'#6(+#&"',+-+,'&"/#i{lew"#$.#A-,$1,E#0$.#6,$+#&"#

'*,#.,".,#(6#-+(-&'&$'&(">#$.#(--(.,%#'(#6,$+#$.#$#1(".,G2,"1,#(6#.&"#H0*&1*#&.#0*5#

i{lew"#0$.#"('#'+$".)$',%#45#'*,#I,J,"'5#&"#'*,#.,".,#(6#6(+/&J,",..#(+#3,+15K7#8*,#

$&'()*#-$..$/,#&.#=#I$32,)#=L<=L#0*,+,&"#?($4#+,3$+M,%>#AN$+#4,#&'#Ci{lewv" moiD>#6$+#

4,#&'#Ci{lewv" moiD#6+(3#3,#'*$'#O#.*(2)%#.0$))(0#2-#(+#%,.'+(57E#?($4@.#0(+%.#0,+,#

.-(M,"#'(#A$#0&.,#0(3$"E#0*(#.(2/*'#'(#-+,J,"'#*&3#6+(3#%,.'+(5&"/#$"#&3-(+'$"'#

1&'5#&"#O.+$,)#H!4,)#(6#B,'*#P$$1*$*K>#$.#*,#0$.#-2+.2&"/#I*,4$7#8*,#.$3,#

,F-+,..&("#0$.#.-(M,"#45#Q$J&%<#AB,#&'#6$+#6+(3#3,#Ci{lewv" moiD>#R#SRTQ>#'*$'#O#

.*(2)%#%(#'*&.E#H=;<UVK7#8*,#%+"#*,-$..$/,#&"J()J,.#'*+,,#2""$3,%#A3&/*'5#3,"E#

0*(#1$3,#'(#Q$J&%#0*&),#*,#0$.#&"#'*,#1$J,#(6#!%2))$3>#$"%#0*,"#B,'*),*,3#0$.#

(J,+0*,)3,%#45#'*,#W*&)&.'&",.7#8*,#3,"#+&.M,%#'*,&+#)&J,.#45#,"',+&"/#'*,#1$3-#(6#

'*,#W*&)&.'&",.#X2.'#'(#4+&"/#.(3,#0$',+#'(#Q$J&%>#0*(#0$.#(J,+1(3,#45#'*,#.$1+&6&1,#

.(#321*#'*$'#*,#(2'-(2+,%#$.#$"#(66,+&"/#'(#'*,#S(+%7#8*,#6&"$)#'0(#-$..$/,.#,3-)(5#

$"#&%&(3#'*$'#&.#"('#1("1,+",%#0&'*#.&"Y#+$'*,+>#'*,+,#&.#$#-+(6(2"%#+,)$'&(".*&-#0&'*#

6,$+>#0*&1*#0(2)%#4,#1(".&.',"'#0&'*#$"#2"%,+.'$"%&"/#(6#-+(-&'&$'&("#42'#"('#0&'*#

3,+15#(+#6(+/&J,",..7#8*,#'*+,,#-$..$/,.#+,6,+,"1,%#*,+,#&"%&1$',#'*$'#'*,#

iJlavskomai#0(+%#/+(2-#&"#'*,#I,-'2$/&"'#%(,.#*$J,#'*,#1(""('$'&("#(6#A-+(-&'&$'&("E#

$3("/#&'.#,F',".&J,#%&J,+.&'5#(6#3,$"&"/.7#

#

OOO7B7;7%7!-+&,.(/),0Ilasmov"!

,

Z*,+,$.#'*,#"(2"#iJlasmov"#(")5#(112+.#'0&1,#&"#'*,#9+,,M#[,0#8,.'$3,"'>#&'#(112+.#

',"#'&3,.#&"#'*,#I,-'2$/&"'7#I&F#(6#'*(.,#2.,.#$+,#0&'*&"#'*,#1$"("&1$)#4((M.>#$.#

'+$".)$'&(".#(6#(",#(6#6(2+#0(+%.<#rP%K!#HS,J#=\<]Y#[234#\<^KY#hj*yl!s=#HW.#U;L<:Y#Q$"#

]<]KY#ha*F*j^#H_`,M#::<=VKY#$"%>#hm*v=a^#H!3(.#^<U:K7#I(3,#3$"2.1+&-'.#*$J,#$#J$+&$"'#

+,$%&"/#(6#tou' iJlasmou'#&"#U#a*+("&1),.#=^<=L#H167#oi[kou tou' ejxilasmou'#&"#
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!"#$$%&!"'()*+(,+-./0/01(2*,++(3445,,+04+6(.,+(/0(2*+(.734,87*.9(:,/2/016;(.0<(

2*+,+=3,+;(2*+8(.,+(032(2,.069.2/306(3=(>+?,+:(:3,<6(@A/,($"#!BC(D'#DC(!(E.44(D#DD%&(

)*+(56+(3=(iJlasmov"(/0(F+G/2/456(!'#H(/6(/0(,+=+,+04+(23(2*+(I.8(3=(J230+-+02&(

)*+(56+(3=(iJlasmov"(/0(K5-?+,6('#"(/6(:/2*(,+1.,<(23(2*+(,.-(2*.2(-.L+6(.230+-+02(

=3,(6/0&()*+(56+(3=(iJlasmov"(/0(M6.9-($DB#N(/6(:/2*(,+1.,<(23(2*+(,+O3/4/01(3=(2*+(

M6.9-/62(2*.2(P3<(<3+6(032(-./02./0(.(,+43,<(3=(*/6(6/06(.0<(2*.2(:/2*(P3<(2*+,+(/6(

=3,1/G+0+66(3=(6/0&(QR3,1/G+0+66S(@oJ iJlasmov"%(/6(2*+(2,.069.2/30(3=(hj*yl!s=&()*+(

4302+T2(/6(2*+(76.9-/62U6(7,.8+,(Q352(3=(2*+(<+72*6&S(

)*+(56+(3=(iJlasmov"(/0(I.0/+9(H#H(/6(2*+(7,37*+2U6(/02+,4+663,8(7,.8+,;(

67+4/=/4.998(*/6(7,./6+(3=(P3<U6(43-7.66/30(.0<(=3,1/G+0+66&(QR3,1/G+0+66S(

@iJlasmoiv286%(/6(2*+(2,.069.2/30(3=(hj*yl!s=;(.0<(.1./0(@.6(:/2*(M6($DB#N%(2*+(7,.8+,(/6(

:/2*/0(2*+(4302+T2(3=(.(2/-+(3=(2,35?9+&()*+(-32/G.2/30(=3,(2*+(7,.8+,(:.6(2*+(

V.?8930/.0(4.72/G/28;(:*/4*(:.6(2*+(352735,/01(3=(2*+(Q45,6+S(3=(P3<(=3,(2*+(6/06(3=(

2*+(0.2/30&(I.0/+9(2+62/=/+<(*3:(P3<(?,351*2(Q1,+.2(4.9.-/28S(5730(2*+(L/01<3-&()*+(

7,37*+2U6(,+W5+62(:.6(=3,(P3<(23(,+-3G+(>/6(.01+,(.0<(:,.2*(=,3-(X+,56.9+-(.0<(

.963(>/6(7+379+&(J-36("#$N(/6(.0(50565.9(56+(3=(iJlasmov"(?+4.56+(/2(,+=+,6(23(Q2*36+(

:*3(6:+.,(?8(2*+(15/92(YiJlasmou'Z(3=(A.-.,/.&S()*+(56+(3=(iJlasmov"(/0([\+L/+9(NN#!](/6(

/0(,+=+,+04+(23(2*+(6/0(3==+,/01(2*.2(.(7,/+62(-562(-.L+(=3,(*/6(3:0(6/0&(

)*+(=/,62(.734,87*.9(56.1+(3=(iJlasmov"(/0(A/,.4*(,+.<6;(QV+=3,+(O5<1-+02(

43-+6;(+T.-/0+(835,6+9=C(.0<(.2(2*+(2/-+(3=(64,52/08(835(:/99(=/0<(=3,1/G+0+66(

YejxilasmovnZS(@$"#!B%&()*+(0+T2(56.1+(,+.<6;(Q)3(L++7(=,3-(:/4L+<0+66(/6(79+.6/01(23(

                                                
!"'(^*/9+(/2(*.6(?++0(.9,+.<8(62.2+<(2*.2(2*+(2,.069.23,6(3=(2*+(A+725.1/02(</<(032(56+(

iJlasthvrion(:/2*(,+1.,<(23(tr#P)K^(.0<(hr*z*u&(/0(.0(+T4956/G+(-.00+,;(8+2(2*+(56+(3=(ejxilasmou'(
/0($(_*,30/49+6(!"#$$(<3+6(0++<(.0(+T79.0.2/30&()*+(,+.630(=3,(2*+(030`+T4956/G+(56.1+;(3=(
435,6+;(/6(2*.2(2*+(2:3(>+?,+:(:3,<6(*.G+(32*+,(,+0<+,/016(.963&(R3,(+T.-79+;(/0([T3<56(
!a#DN;(2*+(2,.069.23,6(,+.<(tr#P)K^(.0<(2,.069.2+<(/2(.6(katapevtasma&(^*+0(Q*356+(3=(2*+ 
tr#P)K^S(:.6(,+0<+,+<(Q*356+(3=(2*+(ejxilasmou'Q(/0($(_*,30/49+6(!"#$$;(/2(/6(032(.(G+,?.9(
2,.069.2/30(3=(2*+(>+?,+:(?52(-362(4+,2./098(.(2*+3931/4.9(19366(?+4.56+(ejxilasmov"(/0(2*+(
A+725.1/02(-362(4+,2./098(<3+6(032(-+.0(tr#P)K^(@I+/66-.00;(!"#$%&'()*"%+;($!]%&(

!"a()*+(56+(3=(iJlasmov"(*+,+(/6(.(G.,/.02(,+.</01(?.6+<(5730(2*+()*+3<32/30/4(
2,.069.2/30&(
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!"#$%&'()$*+($!&$,&'-*.#$/+'01"!#&/-+#--$0-$*+$*!&+#2#+!$3ejxilasmov"45$67897:;<=>$

?"#$/-*1#$&,$iJlasmov"$0+$<$@*AA*B##-$7977$0-$C0!"$'#1*'($!&$!"#$"01"$D'0#-!$E+0*-$

2*.0+1$*!&+#2#+!$6toVn iJlasmovn:$,&'$F#G0&(&'/-)$C"&$C*-$-#+!$BH$I#G#/A/-$!&$'&B$

!"#$?#2DG#$0+$J#'/-*G#2;$K&($D'&!#A!#($!"#$?#2DG#$*1*0+-!$F#G0&(&'/-$BH$-#+(0+1$

L*$2*1+0,0A#+!GH$A*D*'0-&+#($"&'-#)$C0!"$*$'0(#'$&,$,'01"!#+0+1$20#+5$*+($!C&$

-D0'0!/*G$B#0+1-$LC"&$C#'#$'#2*'.*BGH$-!'&+1$;$;$;$C"&$,G&11#($"02$A&+!0+/&/-GH)$

0+,G0A!0+1$2*+H$BG&C-$&+$"025$6<$@*AA$79<8M<N:;$?"#$A&+!#O!$0-$K&(P-$C'*!"$*1*0+-!$

F#G0&(&'/-)$*+($"&C$0!$C*-$*Q#'!#($BH$2#*+-$&,$!"#$toVn iJlasmovn;$

?"#$&AA/''#+A#-$&,$iJlasmov"$0+$!"#$I#D!/*10+!$*'#$+&!$-/,,0A0#+!$!&$(#!#'20+#$

!"#$2#*+0+1$&,$!"#$C&'(;$@&-!$(&$"*Q#$'#,#'#+A#$!&$*!&+#2#+!$*+($,&'10Q#+#--)$H#!$

0!$0-$+&!$#Q0(#+!$0+$!"#$!#O!-$C"#!"#'$!"#$*!&+#2#+!$0-$C0!"$'#1*'($!&$!"#$'#2&Q*G$&,$

-0+$&'$!&$*DD#*-#$K&(;$?"#'#$0-$*$+&!0&+$&,$D'&D0!0*!0&+$0+$!"&-#$!#O!-$!"*!$"*Q#$!"#$

A&+!#O!$&,$,&'10Q#+#--$B#A*/-#$!"#$A0'A/2-!*+A#-$0+(0A*!#($!"#$'#2&Q0+1$&,$!"#$

(0Q0+#$C'*!";$R&'$0+-!*+A#)$L!&$,&'10Q#5$0-$*+$#2D"*-0-$L/D&+$!"#$0+-!'/2#+!*G0!H$&'$

!"#$2#*+-$BH$C"0A"$,&'10Q#+#--$0-$*AA&2DG0-"#(;5<==$E+#$A&/G($+&!$(#!#'20+#$!"#$

2#*+0+1$&,$iJlasmov"$,'&2$!"#$I#D!/*10+!$&+GH$C0!"&/!$*G-&$A&+-/G!0+1$!"#$2*++#'$0+$

C"0A"$!"#$A&1+*!#-$C#'#$/-#(;$

$

SSS;T;7;#;!UOA/'-/-9$I#2*+!0A$V&2*0+-$

$

%&/C$*+($W0(*P-$!"##$%&'()*+,-.#/*01'-12-3,#-4#5-6#+378#'3$0-$.+&C+$,&'$0!-$

#2D"*-0-$/D&+$-#2*+!0A$(&2*0+-;$?"#$-#2*+!0A$(&2*0+$!"#&'H$+&!$&+GH$*,,#A!#($

"&C$C&'(-$C#'#$*''*+1#($0+$!"#$G#O0A&+)$B/!$*G-&$*,,#A!#($!"#$/+0X/#$,&'2*!$&,$!"#$

C&'.;$Y+&!"#'$A"*'*A!#'0-!0A$&,$!"#$G#O0A&+$0-$!"#$(#-01+$&,$!"#$C&'.$!&$B#$*$'#-&/'A#$

,&'$!'*+-G*!0&+$&,$!"#$T0BG#)$*-$&DD&-#($!&$B#0+1$/-#($,&'$B0BG0A*G$*+($!"#&G&10A*G$

#O#1#-0-;$%&/C$*+($W0(*P-$!"##$%&'()*+,-.#/*01'-12-3,#-4#5-6#+378#'3$0-$B*-#($/D&+$

!C&$D'02*'H$D'#-/DD&-0!0&+-9$6Z:$L+&$!C&$G#O0A*G$0!#2-$#Q#'$"*Q#$A&2DG#!#GH$!"#$

                                                
<=>$I&2#$2*+/-A'0D!-$6Y)$A[:$'#*($iJlasmov"$0+$I0'*A"$Z=9<\$*+($7897]$"&C#Q#')$!"#$

B#!!#'$*!!#-!#($'#*(0+1$0-$ejxilasmov";$
<==$J&"*++#-$^;$%&/C$*+($U/1#+#$Y;$W0(*)$#(-;)$!"##$%&'()*+,-.#/*01'-12-3,#-4#5-

6#+378#'3)$<+($#(;)$<$Q&G-;$6W#C$_&'.9$`+0!#($T0BG#$I&A0#!0#-)$Za=a:$<98\7;$
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!"#$%#$"&'&(!%'&%"))%*%*%*%+,$'-%.$!'(&"+'/$%0-%.$&0+"+'/$%#$"&'&(!12%"&.3%456%7&0%+80%

9)0!$):%-$)"+$.%#$"&'&(!%$/$-%099;-%8'+,%$<"9+):%+,$%!"#$%-"&($%0=%-$=$-$&+!3%#;9,%

)$!!%+,$%!"#$%!$+%0=%90&&0+"+'/$%0-%"!!09'"+'/$%=$"+;-$!*25>?%@,$%A"-+'9;)"-%#$"&'&(%

0=%"%80-.%'!%$/'.$&+%=-0#%'+!%,'!+0-'9")%0-%)'&(;'!+'9%90&+$<+*%B0&!$C;$&+):3%+,$%

.$#0&!+-"+'0&%0=%!$#"&+'9%.0#"'&!%'!%+0%'!0)"+$%"%80-.D!%.'!+'&9+%#$"&'&(%E:%#$"&!%

0=%90#A"-'!0&%"&.%90&+-"!+%8'+,%80-.!%+,"+%A0!!$!!%0AA0!'+$%0-%!'#')"-%#$"&'&(!*%

@,$-$=0-$3%.0#"'&!%"-$%;!$.%+0%9)"!!'=:%-$)"+$.%#$"&'&(!*%@,$%"./"&+"($%0=%!;9,%

9)"!!'='9"+'0&%'!%+0%.'!9$-&%+,$%.'==$-$&9$!%E$+8$$&%/"-'0;!%80-.!3%8,'9,%#":%

A0!!$!!%-$)"+$.%#$"&'&(!3%'&%"..'+'0&%+0%+,$%&;"&9$!%0=%$"9,%80-.*%F0;8%"&.%G'."D!%

"&"):!'!%"))08!%0&$%+0%;&.$-!+"&.H8'+,%(-$"+$-%"AA-$9'"+'0&H8,:%"%E'E)'9")%

";+,0-%;!$.%9$-+"'&%80-.!%'&%"%A"-+'9;)"-%90&+$<+*%

@,$%'&+$&.$.%E$&$='9'"-:%0=%F0;8%"&.%G'."D!%80-I%'!%+,$%+-"&!)"+0-%4"!%

0AA0!$.%+0%+,$%E'E)'9")%$<$($+$6*%B0&!$C;$&+):3%+,$%";+,0-!%=09;!$.%;A0&%.$='&'+'0&!%

7E"!$.%;A0&%+,$%.'!+'&9+'/$%=$"+;-$!%0=%#$"&'&(%0=%"%A"-+'9;)"-%+$-#3%"&.%+,$%()0!!$!%

0&):%!;(($!+%8":!%'&%8,'9,%!;9,%"%+$-#%8'+,%"%A"-+'9;)"-%#$"&'&(%#":%E$%

-$A-$!$&+$.%'&%J&()'!,3%E;+%+,$%.$='&'+'0&!%"-$%+,$%!'(&'='9"&+%$)$#$&+!*25?K%@,$%
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M]P"]=!N"PR"@RBQ7!J0'!-'%(0!65!C'.+.!/.!*6(!.%/-!(6!>'!%!.%;&/5/;'!56&!./*!</(0/*!(0'!

:6.,'1!65!C60*=!&%(0'&?!(0'!S6&-!.%/-!/(!<6+1-!>'!G/.!&'(+&*!(6!HG/9!<06!.'*(!X'I!

M#PRR=!;57!]P"N=!NRPN?!RR=!NBPNV=!NZPNZQ7!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
B!^&+.'?!!"##"$%&'(&)'*+?!Z@#7!
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!"#$!

%&'!()*'!+,,')(-./!(&+(!0',*,!1.*23!2+4!53.1/!6-,!2-7'!7.)!(&'!,&''89!:+/3!57.)!

&-,!7)-'/3,9;!3.',!/.(!<'+/!<.)'!(&+/!(&+(!50',*,!(&'!,&'8&')3!1-22!)-,=!&-,!2-7'>!

'?'/!@-?'!&-,!2-7'>!(.!8).('A(!+/3!,+?'!(&'<B9C!0',*,!3-'3!7.)!(&'!,&''8!(.!

3'<./,()+('!6-,!2.?'>!-/!(&'!,+<'!<+//')!+,!+!,.23-')!<+4!)-,=!.)!,*))'/3')!&-,!2-7'!

7.)!2.?'!.7!A.*/()4B!D./,'E*'/(24>!(&'!(')<-/.2.@4!7.)!D&)-,(F,!3'+(&!1-(&-/!(&'!

G.,8'2!.7!0.&/!-,!3-77')'/(!"#$%&#"$'()*&$#'+!7).<!,(+('<'/(,!-/!.(&')!H'1!

%',(+<'/(!I..=,!:A7B!J.<!KL"CM!N!D.)!NCLOM!G+2!NLKM!N!P'(!"L"KM!OLNQM!6'I!RL"QM!J'?!

NLC;B!S-,,-<-2+)!(.!(&'!G.,8'2!.7!T+)=>!1&')'-/!0',*,!,+-3!(&+(!6'!53-3!/.(!A.<'!(.!

A+22!(&'!)-@&('.*,>!I*(!,-//'),9!:"LN#M!A7B!T+((!RLN"UNOM!V*='!CLONUO";>!(&'!G.,8'2!.7!

0.&/!3.',!/.(!8.)()+4!0',*,!+,!A+22-/@!-/3-?-3*+2,!+,!,-//'),!-/!/''3!.7!)'8'/(+/A'B!

W.)!'X+<82'>!H+(&+/-'2!A+<'!(.!0',*,!/.(!+,!+/!*/)'8'/(+/(!,-//')>!I*(!+,!5+/!

Y,)+'2-('!-/3''3>!-/!1&.<!(&')'!-,!/.!3'A'-(9!:0.&/!NLK#;B!Z&'/!(&'!V.)3!&'+2'3!(&'!

<+/!I.)/!I2-/3>!6'!)'7*('3!(&'!3-,A-82',F!/.(-./!(&+(!'-(&')!(&'!,-/!.7!(&'!5<+/!.)!&-,!

8+)'/(,9!1+,!(&'!)'+,./!7.)!&-,!I2-/3/',,M!)+(&')>!50',*,!+/,1')'3>![,$%-(.!/'-(&')!

$/($!(&-,!<+/!,-//'3>!/.)!&-,!8+)'/(,M!I*(!*$%-(.!,.!(&+(!(&'!1.)=,!.7!G.3!<-@&(!I'!

3-,82+4'3!-/!&-<9!:RLO;B!D./()+)-1-,'>!(&'!&'+2'3!<+/!+88'+)'3!I'7.)'!(&'!

P&+)-,'',>!1&.!+AA*,'3!&-<!.7!I'-/@!5I.)/!'/(-)'24!-/!,-/,9!:RLOK;B!

H-A.3'<*,!/''3'3!(.!I'!5I.)/!+@+-/9!:OLO>!C>!#;>!4'(!(&')'!-,!/.!<'/(-./!.7!

+/4!,-/,!7.)!1&-A&!&'!/''3'3!(.!)'8'/(B!D./()+)-1-,'>!(&'!A./A2*,-./!.7!0',*,F!1.)3,!

(.!H-A.3'<*,!-/3-A+('3!(&+(!'?')4./'!1&.!5A.<',!(.!(&'!V-@&(9!+)'!(&.,'!1&.!

58)+A(-A'!(&'!()*(&9!+/3!1&.,'!53''3,!<+4!I'!<+/-7',('3!+,!&+?-/@!I''/!1).*@&(!-/!

G.39!:OL"\U"N;B!%&'!1.<+/!.7!]+<+)-+!3-77')'3!7).<!(&'!.(&')!'X+<82',!-/!(&+(!

0',*,!-/3-A+('3!(&+(!6'!=/'1!,&'!1+,!2-?-/@!,-/7*224>!4'(!&')!)',8./,'!1+,!(&+(!(&'!

V.)3!(.23!&')!5+22!(&'!(&-/@,9!(&+(!,&'!&+3!8)+A(-A'3!:KLN$UNQM!"R>!OR;B!0',*,!3-3!/.(!

A./3'</!(&'!1.<+/!/.)!3-3!6'!-/3-A+('!(&+(!6'!7.)@+?'!&')B!T-A&+'2,!)'<+)='3>!

5%&'4!^&')!,-/7*2!+A(-./,_!+)'!/.!<.)'!3-)'A(24!)'2'?+/(!(.!(&'!,(.)4!(&+/!+)'!(&'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
C!0B!J+<,'4!T-A&+'2,>!0#/"!:P'+I.34>!T`L!6'/3)-A=,./>!NRRCM!)'8)-/(>!G)+/3!J+8-3,L!

a+=')>!"\NN;!b"RM!A7B!SB!`B!D+),./>!1#'%$/2%3#42%#5%6#)>!"!?.2,B!:Z&'+(./>!YVL!D).,,1+4>!"\\$;!

NL"\M!J.I')(!6B!T.*/A'>!02.7.8%*"%9*.%:-"%;#').!:H+,&?-22'L!ac6!P*I2-,&-/@>!"\N\;!N#NM!G+-2!

JB!dFS+4!+/3!]*,+/!eB!642'/>!0#/"!:V.*-,?-22'L!Z',(<-/,(')!0.&/!f/.X!P)',,>!"\\$;!N\#M!

0.,'8&!WB!J4+/>!</($%=#7%>(+%?2@*242A%B2-%3*52%*"%$/2%C#"!:Z&'+(./>!YVL!D).,,1+4>!"\\O;!

"OC!
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!"##!

$%&'()*+%&,!-.!/0%'!1%'0%2%3+!4%5!0%63!7332!8-(29!-&!'0(2:(29!;*283&!'03!.(9!'&33<!

73.-&3!=3,*,!)%++38!0(4!>?@ABCDE!(2!-'03&!/-&8,F!'03!34$0%,(,!(,!*$-2!=3,*,<!

-42(,)(32)3@G!H03!I-,$3+!-.!=-02!2363&!,$3)(.()%++5!(28()%'3,!'0%'!=3,*,!.-&9%63!

%25-23@!J632!(2!'03!03%+(29!%'!K3'03,8%F!'03!L-&8!,(4$+5!/%&238!'03!(4$-'32'!4%2!

'-!M2-'!,(2!%254-&3F!,-!'0%'!2-'0(29!/-&,3!0%$$32,!'-!5-*E!>NO?ACF!7*'!'03&3!(,!2-!

)%++!'-!&3$32'%2)3!-&!.-&9(6323,,F!%28!'03!4%2<,!%)'(-2,!(2!(2.-&4(29!M'03!=3/,!'0%'!

('!/%,!=3,*,!/0-!0%8!4%83!0(4!/3++E!>NO?NC!8-3,!2-'!(28()%'3!%25!'&*,'!(2!'03!L-&8!

-2!0(,!$%&'@!J632!'03!!"#$%&!"'("')(*+,"#)F!/0()0!M(,!9323&%++5!&39%&838!%,!%!+%'3&!

(2,3&'(-2F!2-'!73+-29(29!'-!'03!-&(9(2%+!I-,$3+FE#!8-3,!2-'!(28()%'3!%2!3P$+()('!

.-&9(6323,,!-.!'03!/-4%2<,!,(2,D!&%'03&F!=3,*,!43&3+5!'-+8!03&F!MQ!8-!2-'!)-28342!

5-*!@!@!@!,(2!2-!4-&3E!>BO??C@!R*7,3S*32'!'-!'0(,!%))-*2'F!=3,*,!(28()%'38!'0%'!,-43!

,(2,!/-*+8!2-'!73!&34-638D!&%'03&F!T3!,%(8!'-!)3&'%(2!=3/,O!M5-*!/(++!8(3!(2!5-*&!

,(2,E!>BO"?F!"AC@!R(4(+%&+5F!'03!L-&8!'-+8!'03!U0%&(,33,O!M5-*&!,(2!&34%(2,E!>VOA?CD!

%28F!'03!/-&+8!0%'3,!'03!8(,)($+3,!73)%*,3!'035!0%63!,(2!>?NO""C@!R*7,3S*32'!'-!'03!

&3,*&&3)'(-2!-.!=3,*,F!'03!L-&8!8(8!%22-*2)3!'0%'!,(2,!)-*+8!73!.-&9(632!(2!&3+%'(-2!

'-!'03!4(2(,'&5!-.!'03!8(,)($+3,O!MW28!/032!T3!0%8!,%(8!'0(,F!T3!7&3%'038!-2!'034!

%28!,%(8!'-!'034F!MX3)3(63!'03!T-+5!R$(&('@!;Q.!5-*!.-&9(63!'03!,(2,!-.!%25F!,-"$#'.$/.!

0%63!7332!.-&9(632!'034D!(.!5-*!&3'%(2!'03!.$/.!-.!%25F!'035!0%63!7332!&3'%(238E!

>"YO""Z"[C@!H03!.--'/%,0(29!(2!=-02!?[!)%2!73!(2'3&$&3'38!(2!%!,(4(+%&!4%223&!%,!

'0(,!$-,'Z&3,*&&3)'(-2!,'%'3432'F!'0%'!(,F!4*'*%+!.-&9(6323,,!-.!,(2,!%4-29!.3++-/!

\0&(,'(%2,@!J632!'03!,'%'3432'!%'!'03!)-2)+*,(-2!-.!'03!3$(,-83!(28()%'3,!'0%'!'03!

.--'/%,0(29!(,!%!834-2,'&%'(-2!-.!4*'*%+!+-63!%4-29!'0-,3!/0-!M%&3!)+3%2E!>?[O?YC!

%,!-$$-,38!'-!(26-+6(29!=3,*,<!.-&9(6323,,!-.!'03(&!,(2,@B!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G!=@!X%4,35!]()0%3+,F!MK5!^%'3&!%28!K+--8O!R(2!%28!U*&(.()%'(-2!(2!=-02!%28!_(&,'!

=-02FE!(2!0$1"/.$&/.'&2'3)!,$.14'3$5+$%)+')/('6-"&+&7$%)+'8,*($".F!38,@!R'%2+35!J@!U-&'3&!%28!

W2'0-25!X@!\&-,,!>R03..(3+8O!R03..(3+8!W)%834()!U&3,,F!"YY"C!?NY@!
#!T3&4%2!X(883&7-,F!6-"'9&.!"+'&2':&-/F!'&%2,@!=-02!`&(328!>I&%28!X%$(8,O!

J3&84%2,F!?VV#C!"BND!).@!]3'a93&F!6";,*)+'<&11"/,)#=F!?B#ZBV@!
B!=-02!\0&(,'-$03&!H0-4%,F!>&&,?).-$/7'$/':&-/'@A')/(',-"':&-)//$/"'<&11*/$,=!

>R03..(3+8O!R03..(3+8!W)%834()!U&3,,F!?VV?C!?NNZ#"D!).@!_3&2%28-!_@!R39-6(%F!B&C"'

D"+),$&/.-$!.'$/',-"':&-)//$/"'6#)($,$&/!>\0()-F!\WO!R)0-+%&,!U&3,,F!?VB"CD!b%2(3+!X@!R'&33'F!

MH035!^32'!c*'!.&-4!d,OE!H03!Q832'('5!-.!'03!c$$-232',!(2!_(&,'!=-02!>*2$*7+(,038!U0@b@!

8(,,3&'%'(-2F!R-*'03%,'3&2!K%$'(,'!H03-+-9()%+!R34(2%&5F!"YYBCD![V[ZVA@!
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!"#$!

%&'()*)!+,!-()!.&/0)1!&2!3&(,!45,!&,)!2+,6!5!/0)4+2+4!/-5-)7),-!-(5-!3)/8/!

2&*95:)!/&7)&,)!&2!-()+*!/+,/;!*5-()*<!=)!4511)6!>5,!?/*5)1+-)!+,6))6@!ABCD#E<!'(&!

4&816!F)!*)95*6)6!5/!4(&/),!AGC#H;!BICB$;!BJCBG<!BKE!F)458/)!()!A5,6!&-()*/E!')*)!

9+:),!-&!3)/8/!FL!-()!M5-()*!AGCI#<!IK;!B#C"<!G<!K<!"DE!5,6!6*5',!-&!3)/8/!FL!-()!

M5-()*!AGCDD<!GJEN!O&,/)P8),-1L<!-()!)70(5/+/!&2!-()!.&/0)1!&2!3&(,!'5/!,&-!80&,!

-()!2&*9+:),)//!&2!-()!F)1+):)*Q/!/+,/!F)458/)!-()!,&-+&,!&2!/+,,)*/!+,!,))6!&2!

*)0),-5,4)!+/!4(5*54-)*+/-+4!&2!-()!'&*16N!R()*)2&*)<!-()!9*5,-+,9!&2!)-)*,51!1+2)!+/!

,&-!-()!4&,/)P8),4)!&2!)+-()*!2&*9+:),)//!&*!*)0),-5,4)N!S()*)5/!-()!.&/0)1!&2!

3&(,!6&)/!,&-!)T0*)//!5,!)T01+4+-!6&4-*+,)!&2!-()!5-&,)7),-<!-()!M+*/-!U0+/-1)!&2!3&(,!

6&)/!+,6))6!566*)//!-()!/+,/!&2!F)1+):)*/<!+,!566+-+&,!-&!-()!)T-),-!5,6!,5-8*)!&2!-()!

V&*6Q/!6)5-(N!

R()!7)//59)!&2!M+*/-!3&(,!+/!>-(5-!.&6!+/!V+9(-<!5,6!+,!=+7!-()*)!+/!,&!

65*W,)//!5-!511@!ABCJEN!%):)*-()1)//<!-()!+77)6+5-)!4&,/)P8),4)!+/!>-()!F1&&6!&2!

3)/8/!=+/!X&,!41)5,/)/!8/!2*&7!511!/+,@!ABC#EN!M+*/-!3&(,!F)95,!'+-(!'(5-!500)5*/!-&!

F)!5,!58-(&*+-5-+:)!*)2)*),4)!-&!50&/-&1+4!58-(&*+-L<!5/!+,6+45-)6!FL!-()!-(*))2&16!

8/)!&2!>')@!A42N!hJmei'"!+,!BCDE!+,!-()!+,-*&684-+&,C!>')!(5:)!()5*6!N!N!N!')!(5:)!/)),!N!N!N!

'(5-!')!(5:)!1&&W)6!5-!5,6!-&84()6!N!N!N!')!(5:)!/)),!5,6!-)/-+2L!5,6!0*&415+7!N!N!N!

'(5-!')!(5:)!/)),!5,6!()5*6!')!0*&415+7@!ABCBYIEN!R()!>8/@!AhJmw'nE!+,!:)*/)!I!+/!

,&-)'&*-(LN!3&(,!51/&!+6),-+2+)6!(+7/)12!'+-(!(+/!*)56)*/<!'(),!()!'*&-)!'+-(!

*)95*6!-&!-()+*!/+,281,)//<!+,!566+-+&,!-&!(+/!&',N!>?2!')!/5L!ZejaVn ei[pwmen[!-(5-!')!

(5:)!,&!/+,<!')!5*)!6)4)+:+,9!&8*/)1:)/!5,6!-()!-*8-(!+/!,&-!+,!8/N!?2!')!4&,2)//!ZejaVn 

oJmologw'men[!&8*!/+,/<!=)!+/!25+-(281!5,6!*+9(-)&8/!-&!2&*9+:)!8/!&8*!/+,/!5,6!-&!

41)5,/)!8/!2*&7!511!8,*+9(-)&8/,)//N!?2!')!/5L!ZejaVn ei[pwmen[!-(5-!')!(5:)!,&-!

/+,,)6<!')!75W)!=+7!5!1+5*!5,6!=+/!'&*6!+/!,&-!+,!8/@!ABC$YBHEN!

R()!.&/0)1!&2!3&(,!+/!,&-)6!2&*!+-/!41)5*!5,-+-()/+/!F)-')),!1+9(-!5,6!

65*W,)//<!1+2)!5,6!6)5-(<!F)1+)2!5,6!8,F)1+)2;!(&'):)*<!-()*)!+/!,&-!784(!)70(5/+/!

80&,!-()!/+,K!&2!-(&/)!'(&!5*)!>+,!-()!V+9(-N@BH!X8F/)P8),-!-&!5!F*+)2!+,-*&684-+&,!&2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K!R()!254-!-(5-!/+,!)T+/-/!+/!+,6+45-+:)!&2!5!4&**)/0&,6+,9!/-5,65*6!&2!-*8-(!595+,/-!

'(+4(!-(5-!65*W,)//!+/!4&,-*5/-)6N!R()!+778-5F1)!,5-8*)!&2!.&6!+/!-()!81-+75-)!F5/+/!2&*!511!

-*8-(!415+7/N!R()!254-!-(5-!.&6!(5/!4&778,+45-)6!-*8-(!-&!(875,+-L!+,6+45-)/!-()!4),-*51+-L!

&2!-()!\+F1)N!]1-(&89(!75,W+,6!+/!4*)5-)6!+,!-()!+759)!&2!.&6<!5,6!-()!M511!6):5/-5-)6!-()!
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!"#$!

%&'(!)*(+*+,!-.(+/!0&12,!34!5&2/(6+/,!3*7.2+!.88*9.6/*:4!34!699(*++.27!/1*!+.2+!&%!

/1&+*!;1&!/(':4!16)*!%*::&;+1.<!;./1!=&9>!?24!3*:.*)*(!;1&!5:6.8+!/&!16)*!2&!+.2!.+!

9*5*.)*9!@ABCD,!;1.51!.29.56/*+!/16/!E1(.+/.62+!6(*!+/.::!+.22*(+!34!26/'(*,!629!

/1*(*%&(*,!2**9!/&!5&2%*++!/1*.(!+.2+!@AB$D>!E&2+*F'*2/:4,!./!.+!/1*!(*:6/.&2+1.<!;./1!

G&'(!+.2+H!@aJmartiva" hJmw'nD!@.>*>!/1*!+.2!&%!3*:.*)*(+D!/16/!2*5*++./6/*+!/1*!/1*&:&74!

;./1!(*76(9!/&!E1(.+/I+!(&:*!6+!paravklhto"!629!iJlasmov">!

J%!5&'(+*,!/1*!<&<':6(!/*(8.2&:&74!&%!/1*!0&1622.2*!=&+<*:,!;1.51!.+!/16/!

0*+'+!G:64+!9&;2!K.+!:.%*!%&(!/1*!+1**<H!@0&12!ALBAAM!5%>!ANBAOPAQD,!5&':9!69*F'6/*:4!

*R<(*++!/1*!(&:*!&%!E1(.+/!.2!(*:6/.&2!/&!3*:.*)*(+>!S*)*(/1*:*++,!/1*!?<&+/:*!0&12!

9*/*(8.2*9!/16/!+'51!/*(8.2&:&74!;&':9!2&/!3*!+'%%.5.*2/!.2!(*%*(*25*!/&!/1*!+.2!&%!

3*:.*)*(+!629!E1(.+/I+!(&:*,!/1*(*%&(*,!6+!paravklhto"!629!iJlasmov">!T1*!&2:4!8622*(!

.2!;1.51!0&12!;.::!'+*!/1*!/*(8.2&:&74!&%!E1(.+/!:64.27!9&;2!K.+!:.%*!.+!/&!*R<(*++!/1*!

:&)*!&%!=&9,!629!/&!/1'+!*R1&(/!%*::&;!3*:.*)*(+!/&!%&::&;!/1*!*R68<:*!&%!E1(.+/!34!

:&).27!&2*!62&/1*(!@A!0&12!OBAOPA#D>!U./1!(*76(9!/&!/1*!9*6/1!&%!E1(.+/,!/1*!?<&+/:*!

<(*%*((*9!/1*!8&(*!9*%.2./*!:627'67*!&%!iJlasmov"!@"B"M!VBALD>!T1*!(*6+&2!%&(!/1*!

8&(*!*R<:.5./!/*(8.2&:&74!6<<*6(+!/&!3*!/1*!5&2+*F'*25*!&%!+&8*!3*:.*)*(+!;1&!

+6.9,!&(!;*(*!+64.27,!/16/!/1*4!9.9!2&/!16)*!624!+.2!;16/+&*)*(>!T&!6++*(/!+'51!6!

<(&<&+./.&2!;&':9!.29.56/*!/16/!&2*!.+!9*5*.)*9,!629!;&':9!86W*!=&9!6!:.6(!629!

;&':9!.29.56/*!/16/!K.+!/('/1!;6+!2&/!;./1.2!/16/!.29.).9'6:>!

!T1*!/*(8.2&:&74!&%!+65(.%.5*!<(&).9*+!62!.8<&(/62/!9*+5(.</.&2!;./1!(*76(9!

/&!/1*!9*6/1!&%!/1*!X&(9!0*+'+>!GY.25*!+65(.%.5*!;6+!/1*!'2.)*(+6:!:627'67*!&%!;&(+1.<!

.2!/1*!625.*2/!;&(:9,!./!;6+!26/'(6:!/16/!/1*!+.72.%.5625*!&%!0*+'+I!9*6/1!+1&':9!3*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9.(*5/!&2*2*++!629!.2/.86/*!%*::&;+1.<!/16/!1'862./4!169!;./1!/1*!E(*6/&(,!/1*!Z.3:*!

5&88'2.56/*+!/1*!/('/1!/16/!=&9!'+*9!7*2*(6:!629!+<*5.6:!(*)*:6/.&2!/&!5&88'2.56/*!/&!

862W.29>!U1*(*6+!/1*!7*2*(6:!(*)*:6/.&2!(*8.29+!862W.29!/16/!=&9!*R.+/+,!+<*5.6:!

(*)*:6/.&2!.+!=&9I+!9.+5:&+'(*!&%!+<*5.%.5!/('/1>!Y.25*!=&9!16+!5&88'2.56/*9!/('/1!/&!

1'862./4,!/1.+!.29.56/*+!/16/!1'862./4!.+!(*+<&2+.3:*!/&!:.)*!.2!655&(9625*!;./1!(*)*6:*9!

/('/1>!-&(!*R68<:*,!0&12!NB"VP"$!5&88'2.56/*+!/16/!51&.5*+!869*!.2!/1*!<(*+*2/!;.::!

5':8.26/*!.2!*)*(:6+/.27!9*+/.2.*+>![62W.29!;.::!*./1*(!(*5*.)*!/1*!G:.71/H!&(!(*86.2!.2!

G96(W2*++>H!T1*!%65/!/16/!/1*(*!.+!2&!.2/*(8*9.6/*!(*+<&2+*!*8<16+.\*+!/1*!8672./'9*!&%!

/1*!3.3:.56:!(*)*:6/.&2>!
AL![*((.::!E>!T*22*4,!!"#$%&'#(&)"*+(,&"-&.(,/(-!@=(629!]6<.9+B!^*(9862+,!A$VCM!

(*<(.2/,!A$C$D!OAPOO>!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'()*)('(+!%&!',-.(!'()/.0122!3-4(5()6!',()(!7)(!-&89!(%:,'!-;;<))(&;(.!-=!=-<)!

4-)+.!=)-/!',(!iJlavskomai!4-)+!:)-<*!%&!',(!>(4!?(.'7/(&'6!4,%;,!%.!&-'!7!

;-&.%+()7@8(!&</@()!-=!-;;<))(&;(.!=)-/!',%.!4-)+!:)-<*!7&+!-&89!=-<)!-=!',(!(%:,'!

-;;<))(&;(.!,75(!+%)(;'!)(=()(&;(!'-!',(!+(7',!-=!A(.<.!B,)%.'!CD-/!EF"GH!3(@!"F2IH!

2!A-,&!"F"H!JF2$K0!>(5()',(8(..6!4,(&!<.(+6!',(!iJlavskomai!4-)+!:)-<*!*)-5%+(.!7&!

%/*-)'7&'!(L*)(..%-&!-=!.7;)%=%;%78!87&:<7:(0!M-',!N(L*%7'%-&1!7&+!N*)-*%'%7'%-&1!7)(!

7''(.'(+!7.!*-..%@8(!/(7&%&:.!-=!iJlasmov"!%&!@-',!',(!O(*'<7:%&'!7&+!',(!>(4!

?(.'7/(&'0!?,(!87&:<7:(!-=!*)-*%'%7'%-&!4%',!)(:7)+!'-!',(!+(7',!-=!B,)%.'!4-<8+!

,75(!@((&!=7/%8%7)!=-)!;(&'<)%(.!7.!7!;-&.(P<(&;(!-=!',(!Q%&:!A7/(.!R().%-&!-=!',(!

M%@8(0!

S)-*%'%7'%-&!%.!7&!-==()%&:!',7'!75()'.!',(!4)7',!-=!T-+6!4,%;,!%.!+%)(;'(+!

)%:,'(-<.89!7:7%&.'!.%&0!U,(&!/-.'!%&+%5%+<78.!,(7)!',(!4-)+!N*)-*%'%7'%-&61!',(9!

,75(!%/7:(.!-=!*7:7&!.7;)%=%;%78!)%'<78.0!V<(.'%-&.!7)%.(!4%',!)(:7)+!'-!4,(',()!T-+!

;7&!@(;-/(!7&:)96!7&+!%=!3(!;7&6!;7&!.7;)%=%;%78!-==()%&:.!7&+!)%'<78.!)(/-5(!3%.!

+%5%&(!4)7',0!B()'7%&896!%'!%.!<&+().'7&+7@8(!4,(&!*)%/%'%5(!7&%/%.'.!@(8%(5(!%'!

(..(&'%78!'-!*87;7'(!',(!4)7',!-=!:-+.!-)!(5(&!',(!.*%)%'.!-=!',(!+(;(7.(+0!U%',!

)(:7)+!'-!',(!+(7',!-=!B,)%.'6!',(!P<(.'%-&!%.!4,(',()!',(!+(7',!-=!A(.<.!')<89!

*)-*%'%7'(+!',(!4)7',!-=!',(!W7',()6!4,%;,!%&+<;(+!3%/!'-!)(/-5(!3%.!+%5%&(!4)7',!

7&+!'-!8--X!4%',!=75-)!<*-&!',-.(!=-)!4,-/!B,)%.'!%.!paravklhto"!7&+!iJlasmov"0!

B()'7%&896!7&9!&-'%-&!4,()(%&!T-+Y.!4)7',!%.!)(:7)+(+!7.!7)@%')7)96!

;7*)%;%-<.6!;7&'7&X()-<.6!-)!;-&;(%'(+!%.!'-!@(!)(Z(;'(+0!?,(!(L*)(..%-&!-=!T-+Y.!

4)7',!%.!&-'!%&=7&'%8(6!/78%;%-<.6!)(.(&'=<86!-)!.%&=<80!O;)%*'<)(!)(5(78.!7!,-89!

+-;')%&(!-=!T-+Y.!4)7',!4,()(%&!7&9!*7:7&!;)<+(&(..!%.!(&'%)(89!7@.(&'0!W-)!

%&.'7&;(6!T-+!*)-5%+(+!7!8-5%&:!.(8=[.7;)%=%;(!%&!B,)%.'!A(.<.6!4,%;,!47.!3%.!-4&!

%&%'%7'%5(!'-!)(/-5(!3%.!-4&!7&:()0!T-+Y.!4)7',!%.!3%.!,-89!)(.*-&.(!'-!.%&6!7&+!'-!

',(!(5%8!7&+!4%;X(+&(..!(L,%@%'(+!@9!=788(&!,</7&%'9!%&!-**-.%'%-&!'-!3%/0!

S)-*%'%7'%-&!%.!',(!)(/-578!-=!T-+Y.!4)7',0!B-&.(P<(&'896!',(!+-;')%&(.!-=!

*)-*%'%7'%-&!7&+!4)7',!7)(!%&.(*7)7@8(0!\=!-&(!@(8%(5(.!',7'!7&9!&-'%-&!-=!',(!4)7',!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22!]5()(''!W():<.-&6!NO*%)%'<78!O7;)%=%;(!%&!]7)89!B,)%.'%7&%'9!7&+!%'.!]&5%)-&/(&'61!%&!

!"#$%&'()"*+),&'+'-(.*()+'-)-/0&$12'*)3'4%6!(+.0!3%8+(:7)+!?(/*-)%&%!7&+!U-8=:7&:!377.(!

CM()8%&F!U78'()!+(!T)<9'()6!2^#$K!22_E0!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&!'%(!)*%+,(!-.!/.0.12.(3!2*.4!%4.!56,,!7,)%!/.0.12!748!1%41.92!%&!9/%9626726%4:!;%/!

.<7=9,.3!>74)%4!5/%2.3!?@%2*64A!1%+,(!)*%5!=%/.!1,.7/,8!2*72!6&!8%+!2*64B!%&!2*.!

5/72*!7)!74!72262+(.!%&!'%(!8%+!1744%2!7C%6(!)%=.!2*.%/8!%&!9/%9626726%4:!D+2!2*.!

5/72*!64!2*.!@.5!E.)27=.42!6)!4.C./!)9%B.4!%&!7)!-.64A!9/%962672.(3!-.17+).!62!6)!

4%2!1%41.6C.(!%&!7)!-.64A!74!72262+(.!%&!'%(:F$"!

E*.!4%26%4!2*72!5/72*!6)!4%2!74!72262+(.!%&!'%(!*7)!A.4./7,,8!=.742!2*72!

1%==.4272%/)!74(!2/74),72%/)!56,,!/.4(./!iJlasmov"!7)!.<96726%4:!E*.!2./=!

9/%9626726%4!6)!%&2.4!/.0.12.(!-.17+).!62!)..=)!2%!6=9,8!2*72!2*.!.<9/.))6%4!%&!'%(G)!

5/72*!6)!7/-62/7/8!74(!179/616%+):!E*./.&%/.3!2*%).!5*%!/.4(./!iJlasmov"!7)!.<96726%4!

9/%C6(.!).C./7,!.<9,74726%4)!7A764)2!2*.!1%41.92!%&!9/%9626726%4:!D.,6.C64A!2*72!2*.!

2.71*64A!%&!H.)+)!.=9*7)6I.(!?,6=62,.))!&%/A6C.4.))3F!J%((!5/%2.3!?74A./!7)!74!

72262+(.!%&!'%(!2%!=.4!(6)799.7/)3!74(!>6)!,%C.!74(!=./18!-.1%=.!7,,K.=-/7164A:F$L!

M%4).N+.42,83!5*.4!J%((!/.4(./.(!iJlasmov"!7)!.<96726%43!*.!642.4(.(!2%!.<1,+(.!

748!4%26%4!%&!9/%9626726%4:!OC.4!562*64!2*.!@.5!E.)27=.423!2*.!9*/7).!?5/72*!%&!

'%(F!6)!&/.N+.42!PH%*4!LQLRS!T%=!$Q$#S!LQUS!VQ""S!O9*!UQRS!M%,!LQRS!T.C!$WQ$X3!$VS!

$UQ$3!YS!$RQ$3!$VS!$VQ$UZ3!2*+)!(6C64.!5/72*!1%4264+.)!2%!-.!7!-6-,617,!1%41.92!

)+-).N+.42!2%!2*.!2.71*64A!%&!H.)+):!

J%((G)!9./)9.126C.!*7)!/.)+,2.(!64!=+1*!(.-72.3!74(!62!6)!(6&&61+,2!2%!&64(!748!

5%/B!64!2*.!O4A,6)*!,74A+7A.!2*72!(%.)!4%2!/.&./!2%!*6=!5*.4!(6)1+))64A!2*.!5/72*!

%&!'%(:!PJ%((!?6)!/.A7/(.(!7)!%4.!%&!2*.!,.7(64A!D/626)*!@.5!E.)27=.42!)1*%,7/)!%&!

2*.!25.426.2*!1.42+/8:F!>6)!5%/B!1%4)6)2.(!?=764,8!%&!.))78)!74(!=%4%A/79*)!

76=.(!72!&.,,%5!)9.167,6)2):F$WZ!>74)%43!5*%!57)!162.(!.7/,6./3!7/A+.(!*6)!

=%4%A/79*!64!=+1*!2*.!)7=.!=744./!7)!J%((:!E*.!5/72*!%&!'%(!6)!7!(6)1+))6%4!64!

5*61*!2*.%,%A674)!*7C.!97))6%472.!1%4C6126%4)3!8.2!2*./.!6)!4%2!7,578)!2*.!711+/718!

%&!1%==+461726%4!74(!2*%+A*2!2*72!)*%+,(!-.!722764.(:!

[48%4.!5*%!(6)1+)).)!2*.!5/72*!%&!'%(!=+)2!/.1%A46I.!2*72!)+1*!,74A+7A.!6)!

742*/%9%972*61:!'%(!=78!-.!(.)1/6-.(!562*!*+=74!2./=64%,%A83!8.2!)+1*!2./=)!7/.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$"!>74)%43!!"#$%&'(&$%)&*#+,3!$V":!
$L!M:!>:!J%((3!-%)&./01$2)&'(&3#42&$'&$%)&5'+#61!P@.5!\%/BQ!>7/9./!74(!D/%2*./)3!

$VL"Z!"L:!
$W!]72/61B!'/783!?M*7/,.)!>7/%,(!J%((3F!64!-%)&.67872'/)90#&'(&:%"01$0#6&*0$)"#$4")3!"!

C%,):3!.(:!'.%/A.!E*%=7)!^+/674!P_74*7=3!`JQ!a17/.1/%5!]/.))3!"X$XZ!$Q"VL:!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#"!

$%&'!()*+!,'!-%-&$.'/!(0-(!12/!(0+'!-)+!%$(!*%13$4-&5!6$77!-881)9+7!(0+!&$3+!$8!:$7!($!

(0+!+;4&*21$%!$8!<12!=)-(0/!'+(!2*40!>)-4(14+!12!-!8-1&*)+!($!2()13+!8$)!-44*)-4'!=1(0!

)+.-)7!($!-%-&$.14-&!&-%.*-.+5!?$)!+;-9>&+/!7124*221$%!=1(0!)+.-)7!($!:$7@2!&$3+!12!

-%(0)$>$>-(014/!A*2(!-2!12!-).*9+%(!=1(0!)+.-)7!($!<12!=)-(05!B0+!(+9>(-(1$%!8$)!

6$77!C-%7!(0$2+!=0$!-).*+!2191&-)&'D!=$*&7!,+!($!2>+-E!*%13$4-&&'!=1(0!)+.-)7!($!

(0+!&$3+!$8!:$7!-%7!(0+!&$3+!$8!0*9-%!,+1%.2/!21%4+!(0+!&-((+)!12!19>&141(&'!19>+)8+4(!

-%7!($!+F*-(+!1(!=1(0!7131%+!&$3+!=$*&7!4+)(-1%&'!&+-7!($!>)$8$*%7!(0+$&$.14-&!+))$)5!

?$)!1%2(-%4+/!G(H0&1%!4$))+4(&'!-22+)(+7!(0-(!(0+!&$3+!$8!:$7!-%7!(0+!=)-(0!$8!:$7!-)+!

I9*(*-&&'!1%4&*213+/!%$(!+;4&*213+5J!

!

K,A+4(1$%2!-)+!4$%(1%*-&&'!)-12+7!-.-1%2(!(0+!(0+212!(0-(!(0+!ojrghv qeou'!12!-%!1%(+.)-&!
>-)(!$8!,1,&14-&!>)$4&-9-(1$%5!B0+'!-)+!401+8&'!,-2+7!$%!,+&1+8!1%!:$7@2!&$3+5!L8!:$7!12!

()*&'!&$3+/!<+!4-%%$(!,+!-%.)'5!5!5!5!

B0+!M%&1.0(+%9+%(!4-&&+7!2*40!17+-2!I(0+!4)*7+!-%(0)$>$>-(01292!$8!-%!

*%4*&(*)+7!-.+J!5!5!5!,*(!(0+'!-)+!%$!9$)+!-%(0)$>$>-(014!(0-%!=0-(!(0+!N1,&+!2-'2!

-,$*(!(0+!8-(0+)&'!&$3+!$8!:$7!O!&1E+!(012!(0+'!,+&$%.!1%-&1+%-,&'!($!(0+!,1,&14-&!

4$%4+>(!$8!(0+!>+)2$%-&!:$75PQ!

!

B$!7124*22!(0+!=)-(0!$8!:$7!-2!-%(0)$>$>-(014!7$+2!%$(!9+-%/!0$=+3+)/!(0-(!(0+!

>0)-2+!7$+2!%$(!4$))+2>$%7!($!)+-&1('5!

B$!)+1(+)-(+/!(0+!$,A+4(1$%!($!(0+!,1,&14-&!7$4()1%+!$8!=)-(0!0-2!,++%!(0+!

19>+(*2!8$)!2$9+!4$99+%(-($)2!-%7!(0+$&$.1-%2!($!)++;-91%+!(0+!,1,&14-&!

3$4-,*&-)'!($!-).*+!8$)!(0+!+;4&*2131('!$8!+;>1-(1$%!-2!$>>$2+7!($!>)$>1(1-(1$%5!B0+!

()-%2&-(1$%!$8!iJlasmov"!-2!+1(0+)!+;>1-(1$%!$)!>)$>1(1-(1$%!7$+2!%$(!%++7!($!,+!

9*(*-&&'!+;4&*213+/!,*(!1%4&*213+5!B$!4&-)18'/!iJlasmov"!4-%!,+!*%7+)2($$7!-2!+;>1-(1$%!

-%7!>)$>1(1-(1$%/!-2!$>>$2+7!($!7+9-%71%.!$%+!$)!(0+!$(0+)5!

K%+!4$*&7!-&2$!-).*+!(0-(!+;>1-(1$%!0-2!(0+!+88+4(!$8!>)$>1(1-(1$%5!?$)!

1%2(-%4+/!18!-&&!(+)92!$8!(0+!iJlavskomai!=$)7!.)$*>!=+)+!.13+%!(0+!9+-%1%.!$8!

+;>1-(1$%/!(012!=$*&7!%$(!-7+F*-(+&'!+;>&-1%!=0'!+;>1-(1$%!12!%++7+7/!%$)!=$*&7!1(!

-%2=+)!=0-(!=$*&7!$44*)!18!(0+)+!=+)+!%$!+;>1-(1$%5!K%+!4+)(-1%&'!4-%%$(!7+%'!(0-(!

G4)1>(*)+!(+-40+2!(0-(!-&&!0*9-%1('!=1&&!71+!1%!(0+1)!21%5!B0+)+8$)+/!18!$%+!=+)+!($!

7+%'!(0+!4$%4+>(!$8!>)$>1(1-(1$%!-2!*%,1,&14-&!$)!*%=$)(0'!$8!:$7/!$%+!=$*&7!0-3+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PQ!G(H0&1%/!Iojrghv/J!1%!!"#$%$&'()%*+'(,'$-).//!QRS"Q5!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&!'(()*+!%,'%!)-./+0('1.(*!.(!%0)+!2.%,&)%!'-3!0+4'05!6&0!'!7+0(&-8(!0+1'%.&-(,.7!

2.%,!9,0.(%!:3!6'.%,;!2,.<,!2&)15!<+0%'.-13!:+!<&-%0'03!%&!=<0.7%)0+>?@!

!

!"#$#%#&'()&*Ila vskomai &+,-.&/-,01&

!

A,+!:.:1.<'1!/&<':)1'03!%,'%!,'(!:++-!0++B'*.-+5!.(!'!7'0%.<)1'0!2&05!40&)7!%,'%!

,'(!:++-!%0'-(1'%+5!.-!%,+!C.-4!D'*+(!E+0(.&-!&6!%,+!F.:1+!2.%,!70&7.%.'%&03!

%+0*.-&1&43>!A,+!/+0(+(!'0+!'(!6&11&2(G!

!

H-5!%,+!7):1.<'-;!(%'-5.-4!'6'0!&66;!2&)15!-&%!1.6%!)7!(&!*)<,!'(!!"#$+3+(!)-%&!

,+'/+-;!:)%!(*&%+!)7&-!,.(!:0+'(%;!('3.-4;!I&5!:+!*+0<.6)1!JiJlavsqhtivK!%&!*+!'!
(.--+0!LM)N+!?#G?$OP!

!
Q,&*!I&5!,'%,!(+%!6&0%,!%&$'(!70&7.%.'%.&-!JiJlasthvrionK!%,0&)4,!.-!,.(!:1&&5;!%&!
5+<1'0+!%,+!0.4,%+&)(-+((!6&0!%,+!0+*.((.&-!&6!(.-(!%,'%!'0+!7'(%;!%,0&)4,!%,+!

6&0+:+'0'-<+!&6!I&5!LR&*!$G"SOP!

!
Q,+0+6&0+!.-!'11!%,.-4(!.%!:+,&/+5!,.*!%&!:+!*'5+!1.N+!)-%&!!"#$:0+%,0+-;!%,'%!,+!

*.4,%!:+!'!*+0<.6)1!'-5!6'.%,6)1!,.4,!70.+(%!.-!%,.-4(!)(*%+",",-!%&!I&5;!%&!*'N+!

0+<&-<.1.'%.&-!JiJlavskesqaiK!6&0!%,+!(.-(!&6!%,+!7+&71+!LT+:!"G?UOP!

!
VWR!X!QXMM!FY!ZYR9XV[M!Ji{lew"K!AW!ATYXR![\RXITAYW[=\Y==;!H\]!ATYXR!=X\=!
H\]!ATYXR!X\X^[XAXY=!QXMM!X!RYZYZFYR!\W!ZWRY!L#G?"OP!

!
H-5!&/+0!.%!%,+!<,+0):.*(!&6!41&03!(,'5&2.-4!%,+!*+0<3(+'%!JiJlasthvrionKP!&6!2,.<,!
2+!<'--&%!-&2!(7+'N!7'0%.<)1'013!L_GSOP!

!
H-5!,+!.(!%,+!70&7.%.'%.&-!JiJlasmov"K!6&0!&)0!(.-(G!'-5!-&%!6&0!&)0(!&-13;!:)%!'1(&!6&0!
%!($#",#$&.$%,+!2,&1+!2&015!L?!D&,-!"G"OP!'-5;!

!
T+0+.-!.(!1&/+;!-&%!%,'%!2+!1&/+5!I&5;!:)%!%,'%!,+!1&/+5!)(;!'-5!(+-%!,.(!=&-!%&$'(!%,+!

70&7.%.'%.&-!JiJlasmovnK!6&0!&)0!(.-(!L`G?aO>!

!

A,+!70.*'03!b)+(%.&-!.(!2,+%,+0!%,+!&:c+<%!&6!%,+!'%&-.-4!L70&7.%.'%&03O!'<%.&-!.(!

5./.-+!&0!,)*'->!X6!%,+!&:c+<%!2+0+!5./.-+;!%,+-!%,+!<&00+<%!%0'-(1'%.&-!2&)15!:+!

70&7.%.'%.&-;!%,'%!.(;!I&5!.(!'77+'(+5>!T&2+/+0;!.6!%,+!&:c+<%!2+0+!,)*'-!L&0!.6!I&5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?@!d')1!C.-4!D+2+%%;!ed0&7.%.'%.&-;f!.-!/,0102&)(3"+$&.$%!($4"'2(5$`G_a`gaS>!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'!()*!'+,-*.(/!&01!'20!%&'!()*!3,-*.(4/!()*0!()*!.355*.(!(5&0'6&(230!%3+61!,*!

*782&(230/!()&(!2'/!()*!9*&0'!:35!.3;*520<!'20!35!5*93;20<!<+26(=>?!

@'!&65*&1A!9*0(230*1/!B311!%&'!()*!8529&5A!93(2;&(230!:35!()*!

5**7&920&(230!3:!()*!,2,62.&6!;3.&,+6&5A=!C2()!5*<&51!(3!D+E*!>#F>G/!)*!&<5**1!%2()!

()*!(5&0'6&(230!3:!()*!H20<!I&9*'/!()&(!2'/!()*!9*&020<!2'!03(!85382(2&(230/!,+(!J,*!

9*5.2:+6!(3!9*K!35!J:35<2;*!9*=K!L*,5*%'!"F>?!2'!&!5*:*5*0.*!(3!M)52'(!J8*5:35920<!

&0!&.(!%)*5*,A!9*0!&5*!1*62;*5*1!:539!()*!<+26(!3:!()*25!'20/!03(!%)*5*,A!N31!2'!

85382(2&(*1=K!L*,5*%'!#F>"!.30;*A'!()*!'*0'*!3:!:35<2;*0*''=!B311!&<5**1!%2()!()*!

H20<!I&9*'!5*01*520<!3:!iJlasthvrion!&'!J9*5.A'*&(=K!C2()!5*<&51!(3!O39&0'!GF"P/!

)*!.30.6+1*1/!J()*!9*&020<!.30;*A*1!=!=!=!2'!()&(!3:!*782&(230/!03(!85382(2&(230=!Q3'(!

(5&0'6&(35'!&01!.399*0(&(35'!&5*!%530<=K!R2926&56A/!%2()!5*<&51!(3!>!I3)0!"F"!&01!

$F>S/!)*!12'&<5**1!%2()!()*!H20<!I&9*'!&'!&0!J266*<2(29&(*K!5*01*520<=>#!B311T'!

.39930!&''*5(230!2'!()&(!()*!.399*0(&(35'!&01!(5&0'6&(35'!%*5*!%530<!(3!

(5&0'6&(*!&0A!3:!()*!iJlavskomai!%351!<53+8!&'!85382(2&(230=!

U0!Q&A!>V$W/!()*!N*0*5&6!@''*9,6A!3:!()*!M)+5.)!3:!R.3(6&01!5*.*2;*1!&0!

3;*5(+5*!:539!()*!X5*',A(*5A!3:!R(25620<!&01!B+0,6&0*/!%)2.)!5*.399*01*1!&!

(5&0'6&(230!3:!()*!Y2,6*!20!()*!.30(*9835&5A!6&0<+&<*/!03%!E03%0!&'!()*!Z*%!

[0<62')!Y2,6*=!@(!()*!(29*!3:!()*!%35E/!B311!%&'!853:*''35!*9*52(+'!3:!M&9,521<*!

\02;*5'2(A/!&01!)*!'*5;*1!&'!.30;*0*5!3:!()*!Z*%!]*'(&9*0(!8&0*6/!20!&112(230!(3!)2'!

5*'830'2,262(A!&'!<*0*5&6!125*.(35!3:!()*!*0(25*!853-*.(=>V!])*!5*01*520<!3:!()*!

iJlavskomai!%351!<53+8!20!&..351&0.*!%2()!B311T'!8*5'8*.(2;*!2'!03(!'+5852'20<!

%)*0!30*!.30'21*5'!)2'!536*!20!()*!853-*.(=!^35!20'(&0.*/!O39&0'!GF"P!20!()*!Z*%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>?!M=!^=!B=!Q3+6*/!!""#$"%&'%()*%+)",#-)',%.',)/0/),#,&1'!_M&9,521<*F!M&9,521<*!

\02;*5'2(A!X5*''/!>V#"4!"##`#V=!
>#!B311/!2&34)%#'5%,6)%7/))8"/!V$`VP=!R**!&6'3/!21*9/!+6)%916#''&')%!0&",4)"%_Z*%!

a35EF!L&58*5!b!O3%/!>V$W4!"P`"W=!
>V!^=!^=!Y5+.*/!+6)%!':4&"6%2&34)!_D30130F!D+((*5%35()!X5*''/!>VW>c!5*8520(/!Z35%2.)F!

^6*(.)*5!b!R30/!>VWG4!""P`"Wc!Y5+.*!Q=!Q*(d<*5/!+6)%2&34)%&'%+/#'"4#,&1';%<'=&)',%#'5%

!':4&"6%>)/"&1'"!_N5&01!O&821'F!Y&E*5/!"SS>4!>G"=!C2()!5*<&51!(3!()*!(5&0'6&(230/!2(!%&'!

J;*5A!*78*529*0(&6/!8531+.20<!5*01*520<'!0*;*5!,*:35*!8520(*1!20!&0![0<62')!;*5'230!&01!

&138(20<!.*5(&20!5*&120<'!:539!L*,5*%!&01!N5**E!9&0+'.528('!0*;*5!,*:35*!&138(*1=!@'!&!

5*'+6(/!+6)%()*%!':4&"6%2&34)%%&'!,3()!)2<)6A!85&2'*1!:35!2('!20<*0+2(A!&01!'*;*5*6A!

.52(2.2d*1!:35!2('!62,*5(AK!_X)2628!C=!M39:35(!&01!C&6(*5!@=![6%*66/!*1'=/!+$'5#4)%2&34)%

?&=,&1'#/$!eC)*&(30/!UDF!]A01&6*!L3+'*/!"SS>f!"S#4=!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'()*+!,)-(.!/.01*2!3451!1.*)'&.1!+)6!75!-.!7+.!6.0&*!58!.9:)07)&'!*)&!-;!+)*!

*0</)8)<)0(!1.07+=!><8?!@%,A?!B+.!C5+0&&)&.!D./*.*!>"E"F!GEHIA!/.01!/.*:.<7)D.(;E!3J.!

+0D.!5&.!75!:(.01!5K/!<0K*.!J)7+!7+.!L07+./2!C.*K*!M+/)*7!0&1!+.!)*!NK*7?!O.!)*!+)6*.(8!

7+.!/.6.1;!85/!7+.!1.8)(.6.&7!58!5K/!*)&*F=!0&12!3)&!*.&1)&'!+)*!P5&!0*!7+.!/.6.1;!

85/!7+.!1.8)(.6.&7!58!5K/!*)&*?=!B+.!@.D)*.1!P70&10/1!Q./*)5&2!J+)<+!J0*!:K-()*+.1!

0!8.J!;.0/*!:/)5/!75!7+.!R.J!%&'()*+!,)-(.2!0(*5!+0*!7+.!7/0&*(07)5&!3.9:)07)5&=!)&!

@560&*!SE"$!0&1!7+.!C5+0&&)&.!D./*.*?!

T511U*!/.*.0/<+!J0*!.6:+07)<0((;!()&'K)*7)<?!O.!0<V&5J(.1'.1!7+07!7+.!

<5665&!6.0&)&'!58!7+.!D./-!iJlavskomai!)&!<(0**)<0(!4/..V!J0*!375!:0<)8;2=!375!

:(0<07.=!5/!375!:/5:)7)07.=!0&!588.&1.1!:./*5&2!.*:.<)0((;!0&!588.&1.1!1.)7;?!T5112!

+5J.D./2!-.().D.1!*K<+!0!/.&1./)&'!J0*!)&0<<K/07.!-0*.1!K:5&!)7*!6.0&)&'!)&!

O.((.&)*7)<!CK10)*62!0*!/.8(.<7.1!)&!7+.!P.:7K0')&72!5/!K:5&!7+07!-0*)*2!)&!7+.!R.J!

B.*706.&7?!3B+K*!O.((.&)*7)<!CK10)*62!0*!/.:/.*.&7.1!-;!7+.!WXX2!15.*!&57!/.'0/1!

7+.!<K(7K*!0*!0!6.0&*!58!:0<)8;)&'!7+.!1)*:(.0*K/.!58!7+.!T.)7;2!-K7!0*!0!6.0&*!58!

1.()D./)&'!60&!8/56!*)&2!0&1!)7!(55V*!)&!7+.!(0*7!/.*5/7!75!451!+)6*.(8!75!:./85/6!7+07!

1.()D./0&<.2!7+K*!.D5(D)&'!0!6.0&)&'!58!iJlavskesqai!*7/0&'.!75!&5&Y-)-()<0(!4/..V?="I!

T511!0**./7.1!7+07!7+.!O.-/.J!D./-!rp^K*2!J+)<+!+.!/.&1./.1!0*!375!075&.=!5/!360V.!

075&.6.&72=!J0*!5<<0*)5&0((;!7/0&*(07.1!)&!7+.!P.:7K0')&7!-;!J5/1*!J+)<+!6.0&7!

375!<0&<.(=!5/!375!:K/)8;2=!0*!5::5*.1!75!0&!.9<(K*)D.!K*0'.!58!iJlavskomai?!Z)7+)&!7+.!

P.:7K0')&72!iJlavskomai!J0*!5<<0*)5&0((;!K*.1!75!7/0&*(07.!J5/1*!J+)<+!6.0&7!375!

<(.0&*.=!5/!375!85/')D.2=!0*!5::5*.1!75!0(J0;*!-.)&'!7+.!7/0&*(07)5&!58!rp^K*?!Z+.&!

iJlavskomai!J0*!K*.1!75!7/0&*(07.!rp^K*2!7+.!6.0&)&'!J0*!3.9:)07)5&2=!7+07!)*2!75!

/.65D.!1.8)(.6.&7?!O.!<5&<(K1.12!3B+.!D./-2!+5J.D./2!+0*!0&57+./!6.0&)&'2!/0/./!

)&!:0'0&!J/)7./*[&06.(;2!75!:./85/6!0&!0<7!-;!J+)<+!1.8)(.6.&7!>/)7K0(!5/!65/0(A!

)*!/.65D.1F!75!\.9:)07.?U!B+.!*.&*.!7+07!.D)(!15)&'!-/)&'*!J)7+!)7!0!V)&1!58!70)&7!)*!

&07K/0(!0&1!'.&./0(?!?!?!?!]&!0&7)^K)7;!)7!J0*!K&)D./*0((;!-.().D.1!7+07!7+.!:./85/60&<.!

58!:/.*</)-.1!/)7K0(*!>J+)<+!6)'+7!5/!6)'+7!&57!)&<(K1.!7+.!/)7K0(!*(0K'+7./!58!

0&)60(*A!+01!7+.!D0(K.2!*5!75!*:.0V2!58!0!:5J./8K(!1)*)&8.<70&7?="H!T511U*!0**.**6.&7!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"I!T5112!!"#$%&'()&*+%&,-%%./2!_S?!
"H!]-)1?!"$Y"`?!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'!()&(!()*!+*%!,*'(&-*.(!/'&0*!12!()*!iJlavskomai!%134!031/5!')1/64!7*!

8.(*353*(*4!'8-86&369:!;1.'*</*.(69=!&>>1348.0!(1!'/>)!&.!8.(*353*(&(81.=!()*!4*&()!

12!()*!?134!@*'/'!*A58&(*4!'8.'=!&'!1551'*4!(1!53158(8&(8.0!B14:!

,)*!-&C138(9!12!D144E'!>1.(*-513&38*'!&.4!'/>>*''13'!&>>*5(*4!)8'!()*'8':!

+*F*3()*6*''=!()*3*!%*3*!1()*3'!%)1!'/7C*>(*4!D144E'!3*'*&3>)!(1!&!380131/'!

&''*''-*.(=!8.!5&3(8>/6&3!?*1.!G1338'""!&.4!H10*3!+8>16*:"I!G1338'!&.4!+8>16*!71()!

4*-1.'(3&(*4!()&(!D144E'!>1.>6/'81.'!%*3*!7&'*4!/51.!*8()*3!8.>1-56*(*!*F84*.>*!

J13!8.>1-56*(*69!/'*4!*F84*.>*K!13!</*'(81.&76*!>1.>6/'81.'!J8:*:!7*91.4!*F84*.>*!

&>(/&669!&44/>*4K:!L13!*A&-56*=!D144!484!.1(!-&M*!&.9!-*.(81.!12!@1'*5)/'!13!

N)861=!4*'58(*!()*!2&>(!()&(!()*9!%*3*!*A(3*-*69!8-513(&.(!3*53*'*.(&(8F*'!12!

O*66*.8'(8>!@/4&8'-:"P!QR>)'*6!3*2*3*.>*4!()*!%38(8.0'!12!71()!@1'*5)/'!&.4!N)861=!

&.4!>1.>6/4*4!()&(!*'5*>8&669!%8()!3*0&34!(1!()*!6&((*3=!()*!53*41-8.&.(!-*&.8.0!12!

()*!iJlavskomai!%134!031/5!8'!S(1!56&>&(*:T!,)*!1.69!-*&.8.0!()&(!QR>)'*6!!>8(*4!231-!

@1'*5)/'!%&'!()*!-*&.8.0!S(1!53158(8&(*:T"U!

V8()!3*0&34!(1!()*!+*%!,*'(&-*.(!/.4*3'(&.48.0!12!()*!iJlavskomai!%134!

031/5=!D144!&6'1!.*06*>(*4!(1!-*.(81.!(%1!(*A('!()&(!%*3*!>8(*4!79!QR>)'*6:"$!

;6*-*.(E'!!"#$%&'("$%)*!JWXWK!J%38((*.!6&(*!283'(!>*.(/39K!&.4!()*!Y)*5)*34!12!O*3-&'!

J+"$",-$!Z:":[K!J%)1!%31(*!283'(!>*.(/39K"W!/'*4!iJlavskesqai!%8()!B14!&'!()*!17C*>(!

J.1(*!()*!&>>/'&(8F*=!toVn qeovnK:!SZ.!()*!\51'(168>!L&()*3'=!iJlavskesqai!-*&.'!](1!

53158(8&(*E=!%8()1/(!&.9!'(80-&!&((&>)*4!(1!()*!531>*4/3*^T"#!

L/3()*3-13*=!D144E'!3*'*&3>)!484!.1(!-&M*!&.9!3*2*3*.>*!(1!&.9!(*A(!231-!

()*!711M'!12!()*!G&>>&7**'=!%)8>)!8'!5*>/68&3!'8.>*!-1'(!>158*'!12!()*!Y*5(/&08.(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""!G1338'=!.(,$%,)"/&0#*1/2"-3=!["U_#U`!84*-=!SG*&.8.0!12!iJlasthvrion=T!II_PI:!
"I!+8>16*=!SD144!&.4!()*!D1>(38.*!12!N3158(8&(81.=T![[W_UW:!
"P!Z784:![I[:!
"U!QR>)'*6!&.4!O*33-&..=!SiJlavskomai=!iJlasmov"=T!8.!42*,),3"/1)&5"/%",-1#6=!IXI[P_

[$`!+8>16*E'!'(&(*-*.(!8'!.1(*%13()9X!S,)8'!(*'(8-1.9!8'!()*!-13*!8-53*''8F*!'8.>*!QR>)'*6=!

7*8.0!8.!'*F*3&6!3*'5*>('!8.!&03**-*.(!%8()!D144=!>&.!>*3(&8.69!7*!(3/'(*4!(1!7*!/.78&'*4!8.!

()8'!5&3(8>/6&3!8.'(&.>*T!JSD144!&.4!()*!D1>(38.*!12!N3158(8&(81.=T![I[_I"K:!
"$!QR>)'*6!&.4!O*33-&..=!SiJlavskomai=!iJlasmov"=T!8.!42*,),3"/1)&5"/%",-1#6=!IXI[P:!
"W!L13!4&(*'!&.4!'/--&38*'!12!()*83!%38(8.0'=!'**!H1.!@:!Q80&6M*!@3:=!S;6*-*.(!12!

\6*A&.438&=T!8.!'-/6/),(*7"1&,8&92#"$%"1-&:"%*#1%;#*=![X"UP_UU`!&.4=!D&F84!Q38&.!V&3.*3=!

SO*3-*'=T!8.!8784:!"XI$"_$I:!
"#!+8>16*=!SD144!&.4!()*!D1>(38.*!12!N3158(8&(81.=T![I":!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'()*+!,-+!./0'12/-34!3&*!,-+1+!31+!,+5,6!,-3,!'077)&%'3,+!3!/10/%,%3,012!3&*!

6)86,%,),%0&312!099+1%&:!,-3,!3;+1,+*!,-+!<13,-!09!=0*!9107!,-+!&3,%0&!09!>613+(!?'9@!"!

A3''!BCBBD!$CB"EB#D!F!A3''!GC"#D!HC"FD!I"CI#D!I$C""J@"H!K-+!0&(2!73&&+1!%&!<-%'-!

L0**M6!/10/06%,%0&!'0)(*!8+!'011+',!<%,-!1+:31*!,0!,-+!N+/,)3:%&,!3&*!,-+!O+<!

K+6,37+&,!)63:+!09!,-+!iJlavskomai!<01*!:10)/!<0)(*!8+!,0!73%&,3%&!,-3,!,-+2!P9017!

3!601,!09!(%&:)%6,%'!%6(3&*!<%,-!(%,,(+!/1+'+*+&,!%&!9017+1!,%7+64!(%,,(+!'0&9%173,%0&!

9107!,-+!'0&,+7/0131%+64!3&*!&0!90((0<%&:!%&!39,+1!6%5!2+316QRBS!

K-+1+!31+!&)7+10)6!+537/(+64!<-+1+!rp^K*!%6!)6+*!<%,-%&!,-+!T+81+<!U(*!

K+6,37+&,!3&*!iJlavskomai!%6!)6+*!<%,-%&!,-+!N+/,)3:%&,4!<-%'-!%&*%'3,+!,-3,!,-+!

3&:+1!09!3&!%&*%;%*)3(!01!+;+&!,-+!3&:+1!09!=0*!<36!/10/%,%3,+*@!=+&+6%6!B"C"S4!901!

+537/(+4!1+9+16!,0!V3'08!3//+36%&:!W63)!<%,-!:%9,6@!X10;+186!IGCIF!1+9+16!,0!3!<%6+!

73&!/3'%92%&:!,-+!<13,-!09!3!Y%&:@BI!.310&!3&*!X-%&+-36!3;+1,+*!=0*M6!3&:+1!9107!

,-+!>613+(%,+6!?O)78!IGCFIEZSD!"ZCIIEIBJ@!

L0**!31:)+*!,-3,!0&(2!90)1!/3663:+6!%&!,-+!N+/,)3:%&,!'0)(*!-3;+!3!7+3&%&:!

'0&,1312!,0!-%6!/10/06%,%0&C!X63(7!ISGCBSD![+'-31%3-!$C"D!#C""D!3&*4!A3(3'-%!ICH@B"!

\%,-!1+:31*!,0!,-+!,<0!/3663:+6!%&![+'-31%3-!3&*!,-+!0&+!/3663:+!%&!A3(3'-%4!-+!

366+1,+*4!P<+!7++,!901!,-+!9%16,!,%7+!<%,-!)&7%6,3Y38(+!+537/(+6!09!,-+!01*%&312!

'(366%'3(!3&*!T+((+&%6,%'!6+&6+!!"#ejxilavskesqai!]!^,0!/10/%,%3,+M@RBB!MExilavskesqai!

<36!)6+*!,0!,13&6(3,+!hL*j!4!3&*!0&(2!%&!,-+!,-1++!/3663:+6!1+9+1+&'+*!82!L0**@!U&+!

732!<0&*+1!%9!L0**!<36!'011+',!<-+&!-+!366+1,+*!,-3,!,-+1+!<36!607+,-%&:!

P+5'+/,%0&3(R!<%,-!1+:31*!,0!,-+!)63:+!09!ejxilavskesqai!%&!,-06+!,-1++!/3663:+6@!

L0**!399%17+*!,-3,!,-+1+!%6!P3!*%6,%&',!,0&+!09!'0&,+7/,R!,0<31*!,-06+!<-0!<0)(*!

,-%&Y!,-3,!=0*!'0)(*!8+!/(3'3,+*!82!/3:3&!/13',%'+6@!T0<+;+14!,-+1+!*0+6!&0,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"H!A011%64!$%!&'!()*#+,-.*/)014!IFSEFID!O%'0(+4!PL0**!3&*!,-+!L0',1%&+!09!

X10/%,%3,%0&4R!IBB@!
BS!O%'0(+4!PL0**!3&*!,-+!L0',1%&+!09!X10/%,%3,%0&4R!IB"@!
BI!L0**!1+9+1+&'+*!=+&+6%6!B"C"S!3&*!X10;+186!IGCIF4!3&*!3'Y&0<(+*:+*!,-3,!,-+!

7+3&%&:!%6!P,0!3//+36+4R!P/(3'3,+4R!2+,!'0&6%*+1+*!,-%6!%11+(+;3&,!6%&'+!,-+!08_+',!%6!3!-)73&!

8+%&:!36!0//06+*!,0!=0*!?2)3(-#.04#'/-#5,--6&4!H"J@!>&!1+6/0&6+4!-0<+;+14!,-%6!<0)(*!

'+1,3%&(2!%&*%'3,+!,-3,!,-+!N+/,)3:%&,!,13&6(3,016!<+1+!937%(%31!<%,-!6)'-!7+3&%&:!3&*!

)63:+@!
B"!>8%*@!#G4!HB@!
BB!>8%*@!#G@!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"##!

$%%&$'!()!*&!$+,!-()+&!).!/)+(&0%(1!2+!)(3&'!%$44$5&4!63&'& hL*j!!24!74&8!9&:5:!;<)8!

=">??@!?!A54!?=>B@!"!A54!?=>C@!"!D3')+!==>?"@!E4!??F>G#@!H$+!F>?=I:!J)'&)K&'L!42+/&!

ejxilavskesqai!6$4!74&8!2+!(3&!-)'82+$',!/M$442/$M!$+8!N&MM&+24(2/!4&+4&L1!632/3!24!

-7+024($O$*M&L1!2(!6)7M8!4&&0!*&4(!+)(!()!%'&470&!7%)+!(3&!2+(&+(!).!(3&!

('$+4M$()'4!).!(3&!P&%(7$52+(@!'$(3&'L!2(!6)7M8!*&4(!()!&<$02+&!(3&!M2(&'$',!/)+(&<(:!

Q)'!2+4($+/&L!2+!R&/3$'2$3!#>""L!(3&!%')%3&(!$+(2/2%$(&4!$!.7(7'&!/)+K&'42)+!).!(3&!

S&+(2M&4L!632/3!6)7M8!3$'8M,!2+82/$(&!$!-()+&!).!/)+(&0%(:1!J)'&)K&'L!hL*j!!24!74&8!

62(32+!(3&!200&82$(&!/)+(&<(!2+!K&'4&!"?L!$+8!(3&'&!2(!24!('$+4M$(&8!devomai!62(3)7(!

$+,!+)(2)+!).!/)+(&0%(:!T3&!74$5&!).!ejxilavskesqai!()!('$+4M$(&!hL*j!!0$,!4&&0!

&</&%(2)+$ML!,&(!2(!24!/)+424(&+(!62(3!/M$442/$M!$+8!A)2+&!S'&&O!74$5&L!$%)/',%3$M!

74$5&L!2+!$882(2)+!()!(3$(!).!U)4&%374L!E32M)L!$+8!V%)4()M2/!Q$(3&'4@=C!(3')753)7(!

47/3!M2(&'$(7'&L!(3&!%'&8)02+$+(!0&$+2+5!24!-%')%2(2$(2)+L1!&K&+!63&+!$+)(3&'!

0&$+2+5!24!(3)753(!()!*&!*&((&':=G!

Q7'(3&'0)'&L!2+!%$44$5&4!63&'&!(3&!+)'0$M!('$+4M$(2)+!).!rp^K*!24!

-$()+&0&+(L1!(3&!/)+(&<(!).(&+!/)+($2+4!$+!&<%M2/2(!'&.&'&+/&!62(3!'&5$'8!()!(3&!

6'$(3!).!S)8!9&:5:!;<)8!=">?WL!=W@!X70*!?B>CBYCZ@!"G>?=@!H&7(!"?>?YF@!?!P$0!=>?C@!

"B>?F@!"!P$0!"?>=IL!632/3!6)7M8!/&'($2+M,!20%M,!(3$(!(3&!42+!).!370$+!*&2+54!/$+!

)+M,!'&/&2K&!$()+&0&+(!63&+!(3&!$+5&'!).!S)8!24!%M$/$(&8!)'!%')%2(2$(&8:![+8&&8L!

ejxilavskesqai!24!$!/)0%M&<!6)'8!2+!(3&!P&%(7$52+(L!,&(!-(3&!$K&'(2+5!).!$+5&'!4&&04!

()!'&%'&4&+(!$!4(7**)'+!47*4('$(70!).!0&$+2+5!.')0!632/3!$MM!(3&!74$5&4!/$+!*&!

+$(7'$MM,!&<%M$2+&8:1=B!

\2(3!'&5$'8!()!(3&!X&6!T&4($0&+(!)//7''&+/&4L!(3&!8&4/'2%(2)+!).!U&474!

D3'24(!$4!(3&!iJlasmov"!.)'!(3&!42+4!).!)(3&'4!9?!U)3+!">"@!C>?WI!/)7M8!*&!7+8&'4())8!()!

0&$+!(3$(!N&!0&'&M,!'&0)K&8!(3&!572M(!).!(3)4&!63)!3$K&!.&MM)6432%!62(3!N20:!

N)6&K&'L!(3&!74&!).!paravklhto"!()!$M4)!8&4/'2*&!(3&!])'8!U&474!2+82/$(&4!(3$(!(3&'&!

24!824%M&$47'&!).!(3&!Q$(3&'!()6$'8!42++&'4@!(3&'&.)'&L!(3&!])'8!U&474!52K&4!47%%)'(!

()!*&M2&K&'4!.)'!63)0!N&!24!47'&!()!%M&$8:!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
=C!X2/)M&L!-H)88!$+8!(3&!H)/('2+&!).!E')%2(2$(2)+L1!?==Y=C:!
=G!]&)+!J)''24L!!"#$%&'(($)*$+"#$,#-$!#(+./#*+!9S'$+8!^$%284>!;&'80$+4L!?FBGI!

=CF:!
=B!J)''24L!01'(+'2)3$4&#.3")*5L!?GCYGG:!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'(!)*+,)-!'.!/.0,12!34"56!'(*!7&'*),)8!9.1'*:'!2(.;7-!(,<*!=)*9*-*19*!'.!

-*'*)0&1*!'(*!0*,1&1+>!?(*!&00*-&,'*78!=)*9*-&1+!9.1'*:'!&2!/.0,12!@4@#A34"B!

C(*)*&1!'(*!;1&<*)2,7!+;&7'!.D!(;0,1&'86!,1-!'(*!9.12*E;*1'&,7!C),'(!.D!F.-!,+,&12'!

2&16!&2!2.!,='78!-*29)&G*->!?(*!)*0*-8!D.)!;1&<*)2,7!(;0,1!+;&7'!;1-*)!F.-H2!C),'(!

&2!'(*!I.)-!J*2;2!C(.!C,2!-&2=7,8*-!=;G7&978!G8!F.->!K()&2'!J*2;2!&2!-*29)&G*-!

2=*9&D&9,778!,2!iJlasthvrion6!C(&9(!9.;7-!G*!'),127,'*-!,2!*&'(*)!'(*!0*,12!.D!

=).=&'&,'&.1!L&>*>!,!=).=&'&,'.)8!2,9)&D&9*M!.)!'(*!=7,9*!.D!=).=&'&,'&.1!L&>*>!'(*!0*)98!

2*,'6!,2!&1!N*G)*C2!$45M>!O,2*-!;=.1!'(*!9.1'*:'!.D!/.0,12!36!'(*!0.2'!1,';),7!

0*,1&1+!.D!iJlasthvrion!&1!<*)2*!"5!C.;7-!G*!'(*!9.19*='!.D!=).=&'&,'&.1>!?(*!

=)*<&.;2!9(,='*)2!282'*0,'&9,778!-*29)&G*-!F.-H2!;1&<*)2,7!C),'(!,1-!P;-+0*1'!

,+,&12'!2&1Q!'(*)*D.)*6!&D!,18.1*!C&77!*:=*)&*19*!)*-*0='&.16!'(,'!C),'(!0;2'!G*!

,<*)'*-!2.0*(.C>!K*)',&1786!.'(*)!2,7<&D&9!*:=)*22&.12!9,1!G*!D.;1-!&1!<*)2*2!"@R"S6!

C(&9(!)*<*,7!'(*!)*0*-8!D.)!;1&<*)2,7!P;-+0*1'6!8*'!'(*)*!&2!1.!.'(*)!C.)-!'(,1!

iJlasthvrion!'(,'!9,1!,-*E;,'*78!*:=7,&1!(.C!'(*!;1&<*)2,7!C),'(!&2!,<*)'*->!%),'(!

(,2!G**1!,!=)&0,)8!9.0=.1*1'!&1!'(*!,)+;0*1'!.D!/.0,12!@4@#A34"B!'(,'!.1*!

C.;7-!*<*1!*:=*9'!,1!*:=)*22&.1!'(,'!C.;7-!&1-&9,'*!'(*!9*22,'&.1!.D!'(*!-&<&1*!

C),'(6!C(&9(!C&77!9;70&1,'*!&1!2,7<,'&.1!D.)!'(*!.1*!C(.!(,2!D,&'(!&1!J*2;2>3T!

?(*!'*)0!iJlavskomai!&2!'),12&'&<*!&1!N*G)*C2!"4@T6!C(&9(!C.;7-!0*,1!U'(*!

2&12!.D!'(*!=*.=7*V!&2!'(*!.GP*9'>!K.12*E;*1'786!&'!9.;7-!G*!'),127,'*-!U*:=&,'*V!LWXOM!

.)!U0,Y*!,'.1*0*1'V!LWZ[M>!?(*!0,)+&1,7!1.'*!&1!W*C!Z1'*)1,'&.1,7![*)2&.1!)*,-26!

U'(,'!(*!0&+('!';)1!,2&-*!F.-H2!C),'(6!',Y&1+!,C,86V!C(&9(!&1-&9,'*2!'(,'!'(*!

'),127,'.)2!)*9.+1&\*-!'(,'!'(*!9.19*='!.D!C),'(!G*&1+!,<*)'*-!&2!&1(*)*1'!&1!'(*!

C.)-!LU'.!0,Y*!=).=&'&,'&.1V!&1!'(*!W]^OM>!?(*!D)*E;*1'!)*D*)*19*2!'.!'(*!C),'(!.D!

F.-!,1-!'(*!,<*)'&1+!.D!-&<&1*!C),'(!C&'(&1!'(*!9.1'*:'2!.D!'(*!iJlavskomai!C.)-!

+).;=!C.;7-!&1-&9,'*!'(,'!'(*!9.19*='!.D!=).=&'&,'&.1!G*7.1+2!'.!'(.2*!'*)02>!_D!

9.;)2*6!'(*)*!,)*!2.0*!C(.!G*7&*<*!'(*)*!&2!1.!P;2'&D&9,'&.1!D.)!'(*!'),127,'&.1!U0,Y*!

,'.1*0*1'V!.)!'(*!LWZ[M!0,)+&1,7!1.'*>!`.)!*:,0=7*6!]'')&-+*!C).'*6!UZ1!N*G)*C26!

K()&2'H2!2,9)&D&9*!&2!,7C,82!-&)*9'*-!,'!)*0.<&1+!2&1!,1-!&'2!*DD*9'26!1.'!,'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3T!ZG&->!@S$>!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'%()(*)(+,!-'./012!3'+)45('&4!6&')4!7(8(9*&9:;!<='!4>%(*)4!/!/!/!(7!)'!8*?4!*84+.7!

5'&!7(+7;!*+.!)@4!A4&B!)*?47!*7!()7!'BC4D)!)@4!7(+!)'!B4!*84+.4./!E&'%()(*)('+!(7!+')!*!

B(B9(D*9!D'+D4%);!BF)!4>%(*)('+!(7!)@4!8')(A4!F+.4&9:(+,!*)'+484+)!7*D&(5(D4/01#!=@4!

G'&.!H47F7!.(.!)&F9:!&48'A4!7(+7!B:!84*+7!'5!I(7!7*D&(5(D(*9!.4*)@/!3'&4'A4&;!)@4!

G'&.!.(.!8*?4!4>%(*)('+!5'&!)@4!7(+7!'5!I(7!%4'%94!*+.!)&F9:!&4D'+D(94.!)@48!)'!-'.;!

6@(D@!6*7!+4D477*&:!B4D*F74!)@4!F+(A4&7*9!7(+!'5!@F8*+():!74A4&4.!)@*)!

&49*)('+7@(%/!I'64A4&;!)'!4>D9F.4!*+:!+')('+!'5!%&'%()(*)('+!5&'8!4>%(*)('+!(7!

F+CF7)(5(*B94!B4D*F74!()!(7!-'.!6@'!(7!'554+.4.!B:!)@4!F+(A4&7*9!,F(9)!'5!@F8*+():;!

6@(D@!(7!4A(.4+)!(+!I(7!6&*)@!*,*(+7)!7(+;!6@(D@!(7!%&4D(749:!)@4!6&*)@!)@*)!H47F7!

*A4&)4.!)@&'F,@!I(7!.4*)@!'+!J*9A*&:K7!D&'77/L$!

=@4!B47)!8*++4&!(+!6@(D@!)'!)&*+79*)4!)@4!iJlavskomai!6'&.!,&'F%!6'F9.!B4!

)'!&4,*&.!4>%(*)('+!*+.!%&'%()(*)('+!*7!8F)F*99:!(+D9F7(A4;!+')!4>D9F7(A4!M(/4/!)@4!

D'+D4%)7!4>(7)!)',4)@4&N/!O()@!&4,*&.!)'!)@4!B(B9(D*9!)4>);!)'!.4+:!)@4!D'+D4%)!'5!

%&'%()(*)('+!5&'8!)@*)!'5!4>%(*)('+!(7!*!9(+,F(7)(D!*&,F84+)!)@*)!(7!+')!*DDF&*)4/!

3'&4'A4&;!)@4!%&4D4.4+D4!F%'+!)@4!9(+,F(7)(D!*&,F84+)!(7!8(7,F(.4.!7(+D4!)@4!

48%@*7(7!7@'F9.!B4!F%'+!)@4!9()4&*&:!D'+)4>);!)@*)!(7;!)@4!84*+(+,!'5!iJlasmov"!(+!

P(&7)!H'@+!"Q"!*+.!LQR$/!

=@4!48%@*7(7!'5!)@4!9()4&*&:!D'+)4>)!(7!<640!MhJmei'"N!*+.!<F70!MhJmw'nN;!)@*)!(7;!

)@4!<7(+70!'5!)@'74!6@'!<@*A4!5499'67@(%0!6()@!)@4!G'&.!H47F7/!O()@!)4+.4&!6'&.7!'5!

*554D)('+;!H'@+!6&')4!)'!5499'6!B49(4A4&7!*7!@(7!<9())94!D@(9.&4+/0!I(7!D'+D4&+!6*7!5'&!

)@48!)'!+')!'+9:!?+'6!)@*)!)@4:!@*.!*!paravklhto"!6()@!)@4!P*)@4&;!BF)!*97'!

iJlasmov"!5'&!)@4(&!7(+7/!='!7)*)4!)@*)!H47F7!J@&(7)!)@4!&(,@)4'F7!(7!*!paravklhto"!6()@!

)@4!P*)@4&!(+.(D*)47!)@*)!-'.!(7!)@4!'BC4D)!'5!)@4!&4D'+D(9(*)('+!)@*)!(7!B4(+,!

.47D&(B4.;!6@(D@!6'F9.!D4&)*(+9:!5*A'&!(+)4&%&4)(+,!iJlasmov"!*7!<%&'%()(*)('+/0!S'..!

4A4+!D'+D4.4.!)@(7!(+)4&%&4)*)('+Q!<=@(7!A(46!8(,@)!5(+.!7'84!7F%%'&)!(+!)@4!

D'+)4>)!'5!((/!";!6@4&4!H47F7!J@&(7)!(7!+')!'+9:!iJlasmov"!BF)!*97'!paravklhto" proV" 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12!I*&'9.!O/!T))&(.,4;!!"#$%&'()*#$)+$)"#$,#-.#/(;!)&*+7/!I4984)!U'47)4&!

ME@(9*.49%@(*Q!P'&)&477;!R#2#N!#V/!
1#!IF,@!3'+)45('&4;!!"#$%&'()*#$)+$)"#$,#-.#/(!MW46!X'&?Q!I*&%4&!Y!Z'6;!R#VLN!V2/!
L$![(8'+!H/!U(7)48*?4&;!<T)'+484+)!(+!I4B&467;0!(+!0*+.1$+2$)"#$3)+4#5#4);!RV\/!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

toVn Patevra%&'$!()**!+,-.+*,*!/0,!1.23*3/4!)5!6780!.9!39/,+:+,/./3)9!.6!322,-3/3;./,<!

4,/!0,!*3*!6)!=3/0)7/!.94!67>6/.9/31,!+,.6)96!=04!/036!60)72*!>,%!?0,!23/,+.+4!

8)9/,@/!5.1)+6!/0,!39/,+:+,/./3)9!A:+):3/3./3)9&!>,8.76,!B,676!C0+36/!36!.!

paravklhto"!)9!/0,!>.636!)5!D36!iJlasmov" . . . periV tw'n aJmartiw'n hJmw'n%!

E3+6/!B)09!"F$!*,:38/6!B,676!.6!-3139-!67::)+/!/)!/0)6,!>,23,1,+6!=0)!.66,+/!

/0,3+!9,,*!5)+!82,.9639-%!?0,!=)+G!)5!/0,!paravklhto"!36!9)/!)9!>,0.25!)5!/0)6,!

=3/0)7/!-732/<!9)+!36!D,!*,82.+39-!/0,;!399)8,9/H!+./0,+<!D,!36!67::)+/39-!/0,3+!:2,.!

>,8.76,!/0,4!.+,!8)95,6639-!/0,3+!6396%!I.+60.22!9)/,*<!AJ9!)+*,+!/0./!5)+-31,9,66!

;.4!>,!-+.9/,*<!/0,+,!36!.9!.8/3)9!39!+,6:,8/!)5!/0,!6396!=0380!0.6!/0,!,55,8/!)5!

+,9*,+39-!K)*!5.1)+.>2,!/)!/0,!6399,+%&!?0,!6396!6,,;!/)!>,!+,;)1,*!>4!/0,!.8/3)9!

)5!/0,!iJlasmov"<!=0380!;,.96!3/!A0.6!/0,!*)7>2,!,55,8/!)5!,@:3./39-!/0,!639!.9*!

/0,+,>4!:+):3/3./39-!K)*%&'"!

?)!6/./,!/0./!K)*!2)1,*!5.22,9!6399,+6<!.9*!6,9/!D36!L)9!/)!>,!/0,!iJlasmov"!5)+!

/0)6,!6399,+6<!39*38./,6!/0./!D,!36!/0,!67>M,8/%!E3+6/!B)09!'F$N!,;:0.63O,6!,@:3./3)9<!

4,/!9)/!=3/0)7/!/0,!8)98,:/!)5!:+):3/3./3)9!5+);!"F"!P.9*!,26,=0,+,!39!L8+3:/7+,Q%!

?0,!8);;)9!,;:0.636!>,/=,,9!"F"!.9*!'F$N!36!/0,!:0+.6,<!periV tw'n aJmartiw'n 

hJmw'n%!C)96,R7,9/24<!/0,!:+3)+3/4!)5!/0,!ajggeliva!36!/0,!6396!)5!/0)6,!=0)!.+,!

>,23,1,+6<!.6!)::)6,*!/)!A!"#$%&#'&/0,!=0)2,!=)+2*<&!.9*!/036!,;:0.636!36!/0,!+,.6)9!

5)+!,;:2)439-!6.8+35383.2!P./)939-Q!2.9-7.-,%!

?0,!;)/31./3)9!5)+!/0,!iJlasmov"!36!8)9636/,9/!=3/0!S);.96!TF"U%!J9!>)/0!

S);.96!TF"U!.9*!$!B)09!'F$N<!3/!36!K)*!/0,!E./0,+!=0)!/))G!/0,!393/3./31,!/)!

.88);:2360!+,8)98323./3)9%!B,676!36!/+724!.!paravklhto"!)9!>,0.25!)5!6399,+6<!4,/!/036!

.8/3)9!36!9)/!/0,!,;:0.636!)5!$!B)09!'F$N%!I)+,)1,+<!/0,!,;:0.636!)5!'F$N!36!9)/!

7:)9!.1,+/39-!/0,!=+./0!)5!K)*H!+./0,+<!/0,!:+3;.+4!9)/3)9!36!/0./!/0,!-732/!)5!639!0.6!

>,,9!+,;)1,*!.6!.!8)96,R7,98,!)5!/0,!iJlasmov"%!V+)=9!=.6!8)++,8/!=3/0!+,-.+*!/)!

'F$N<!=0,9!0,!=+)/,<!A3/!5.1)+6!,@:3./3)9&!>,8.76,!=+./0!36!9)/!;,9/3)9,*!39!/0,!

8)9/,@/<!.9*!/0,!5.8/!/0./!K)*!6,9/!D36!L)9!39*38./,6!.!+,1,+6,!.8/3)9!/0.9!35!D,!=,+,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
'$!()**<!()*+%&,-.&!"%&/0%%1$<!#'W#U%!
'"!I.+60.22<!23)$!+%$&#'&4#"-<!$$X%!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#"!

$%&$'(')('*+!,&-./0!123%3!'4!*&!*33-!(&!5)63!37$')('&*!)*-!$%&$'(')('&*!58(8)99:!

37;984'<3=!>2';2!'4!>2)(!?';&93!(3%53-!@-'4('*;('&*!>'(2!43$)%)('&*=A!(2)(!'4=!(23!

(3%54!;)*!B3!@<'3>3-!)4!;&5$9353*()%:=!*&(!)4!;&5$3('('<3=!)*-!;3%()'*9:!*&(!)4!

58(8)99:!37;984'<3.A//!C5)993:!%3)4&*3-!4'5'9)%9:D!

!

E&44'B9:!(2343!(>&!'*(3%$%3()('&*4!&F!(23!(3%5!iJlasmov"=!&*3!'*!>2';2!,&-!'4!(23!
48BG3;(!&F!(23!);('&*!&F!4'*!&FF3%'*+!)*-!&*3!'*!>2';2!23!'4!(23!&BG3;(=!*33-!*&(!B3!

%3+)%-3-!)4!58(8)99:!37;984'<3.!.!.!.!123&9&+';)99:!'(!'4!'*!)*:!;)43!(%83!,&-!'4!(23!

!"!#!$#%&!&F!(23!H3>'42!$%'*;'$93!)*-!$)((3%*!&F!4);%'F';3!F&%!4'*=!)4!23!'4!&F!(23!

48%%&8*-'*+!F%)53>&%6!&F!(23!9)>!I;F.!J3<!KLM.!N8(!23!)94&!&'('!)'*!(2)(!4);%'F';3=!4&!

(2)(!)(&*353*(!5):!B3!5)-3.!.!.!./O!

!

,&-!'4!(23!&*3!@'*'(')(34A!(23!&FF3%'*+!IP&5!0D"OQ!K!H&2*!/DKRM=!:3(!S3!'4!)94&!(23!&*3!

>2&!@%3;3'<34A!(23!&FF3%'*+!IP&5!0D"LQ!K!H&2*!"DKT"M.!,&-!'*'(')(3-!(23!53)*4!F&%!

5)6'*+!)(&*353*(=!)*-!B3;)843!(23%3!'4!$%&$'(')('&*=!4'*!;)*!(23*!B3!37$')(3-.!

?3<3%(239344=!&*3!'4!4('99!&B9'+3-!(&!'-3*('F:!(23!53)*4!B:!>2';2!(&!

;&558*';)(3!(23!%3)9'(:!&F!,&-U4!>%)(2=!)*-!(23!)B4&98(3!*3;344'(:!F&%!)<3%('*+!S'4!

)*+3%.!VF!;&8%43=!(23!%3)4&*!F&%!(2'4!;)%3!'*!;&558*';)('&*!'4!(2)(!(23!-&;(%'*3!&F!

$%&$'(')('&*!'4!3)4:!(&!;)%';)(8%3!'*!)!5)**3%!(2)(!$%3<3*(4!&*3!F%&5!%'+2(9:!-'<'-'*+!

(23!W&%-!&F!,&-.!X&%!37)5$93=!Y2)963!;&*4'-3%3-!H&2*!0DKL!)*-!)463-=!@S&>=!(23*=!

2)<3!>3!;&53!(&!B39'3<3!(2)(!)(!(23!;%&44!(2'4!,&-!&F!9&<3!48--3*9:!-3;'-34!(&!<3*(!

2'4!)*+3%!)*-!>%)(2!&*!2'4!&>*!C&*ZA!S3!)443%(3-!(2)(!(23!-&;(%'*3!&F!,&-U4!>%)(2!'4!

)!@(>'4(3-!<3%4'&*!&F!3<3*(4=A!@5&%)99:!-8B'&84=A!)*-!@)!28+3!B)%%'3%!(&!F)'(2.A!

C$3;'F';)99:!%3G3;('*+!(23!-&;(%'*3!&F!$3*)9!48B4('(8('&*=!Y2)963!;9)'53-=!@123!F);(!'4!

(2)(!(23!;%&44!'4*U(!)!F&%5!&F!;&45';!;2'9-!)B843![!)!<3*+3F89!X)(23%=!$8*'42'*+!2'4!

C&*!F&%!)*!&FF3*;3!23!2)4!*&(!3<3*!;&55'((3-.A/L!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
/0!N%&>*=!+,!*#-'*.%/.0%1"=!""R.!
//!?';&93=!@\&--!)*-!(23!\&;(%'*3!&F!E%&$'(')('&*=A!KK#.!
/O!C5)993:=!23.43.5.0%1"=!0].!
/L!C(3<3!Y2)963=!>'(2!^9)*!_)**=!61'.7%*#.8'**$9'.%/.0'*:*!I,%)*-!P)$'-4D!

`&*-3%<)*=!"RR0M!Ka".!VF!;&8%43=!(23%3!)%3!'*-'<'-8)94!>2&!B39'3<3-!(23!-&;(%'*3!&F!$3*)9!

48B4('(8('&*!>)4!'*<3*(3-!B:!53-'3<)9!(23&9&+')*4=!>2';2!>)4!)!B39'3F!;&*4'4(3*(!>'(2!(23!

@+%834&53!F&%54!&F!$%&9&*+3-!(&%(8%3A!&F!(2)(!('53!I;F.!^)%&*!_'9)<3;=!;$-)$#!%".<*./&%=.#1'.

0'>*.?0%1".@A44BA.;$)!"9.C&$('.!".0:D$!*=.$"D.8'**!$"!(.E%,'.!".F1&!*#!$"!#G!bY&993+3<'993=!

_?D!J'(8%+';)9!E%344=!"RR]c!L0M.!
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!"#$!

%&!'()*+,-!+)'.!+/0/,1,2/+!0*,!+)*,34!15+6)57,7!027!7(!2(/!0'')*0/,34!7,85'/!

/.,!95935'03!*,:,30/5(2-!2(*!(&!/.,!7('/*52,!(&!8*(85/50/5(2!;(*!+)9+/5/)/5(20*4!

0/(2,1,2/<!52!80*/5')30*=!>(*,(:,*-!5/!5+!7()9/&)3!/.0/!024!?.*5+/502!.0+!)27,*+/((7!

/.,!7('/*52,!(&!@(7A+!B*0/.!52!+)'.!0!'*)7,34!35/,*03!1022,*=!C.,!7,+'*58/5(2!/.0/!

?.03D,!8*(:57,7!5+!1(*,!0D52!/(!80602!2(/5(2+!(&!8*(85/50/5(2!B5/.!(234!/.,!

088,0*02',!(&!*,8*,+,2/526!95935'03!/*)/.=!C.,!2,,7!/(!7,:,3(8!0!/*)34!95935'03!

7('/*52,!(&!8*(85/50/5(2!2,',++5/0/,+!/.0/!E593,!'(11)25'0/(*+!75+/526)5+.!/.,!

B*0/.!(&!@(7!&*(1!/.,!B*0/.!(&!.)102!9,526+=!F2!80*/5')30*-!5/!5+!2,',++0*4!/(!'30*5&4!

/.,!7('/*52,!52!0!/B(&(37!1022,*G!;H<!/.,!2,',++5/4!&(*!8*(85/50/5(2I!027-!;"<!/.,!

1(/5:0/5(2!&(*!8*(85/50/5(2=!

!

!"#$#%#&'()&*)+),,-./&012&‘Ilasmo v" &

!

JK850/5(2!5+!2(/!0!+)&&5'5,2/!B(*7!/(!,K83052!/.,!iJlavskomai!B(*7!6*()8!9,'0)+,!5/!

7(,+!2(/!02+B,*!B.4!+52!+.()37!9,!,K850/,7-!2(*!7(,+!5/!02+B,*!B.0/!B()37!('')*!

B5/.()/!,K850/5(2!&(*!+52=LM!C.,!*,035/4!/.0/!+52!0*()+,7!/.,!*56./,()+!B*0/.!(&!@(7!

1,02+!/.0/!/.,!6)53/4!0*,!7((1,7!/(!,K8,*5,2',!N5+!O)761,2/=LP!@(7A+!B*0/.!5+!

,2/5*,34!75+/52'/!&*(1!.)102!026,*=L#!N,2',-!,:,2!/.,!1,++06,!(&!Q,+)+!52'3)7,7!

B*0/.!52!0775/5(2!/(!1,*'4=!C.*()6.()/!/.,!R,B!C,+/01,2/-!/.,!B*0/.!(&!@(7!5+!2(/!

*,60*7,7!0+!52'(2+5+/,2/!B5/.!/.,!%37!C,+/01,2/-!52!/.,!+,2+,!/.0/!@(7A+!B*0/.!(234!

9,3(26,7!/(!/.,!30//,*!*,:,30/5(2-!027!*,&,*,2',+!/(!/.,!3(:,!(&!@(7!9,3(26,7!/(!/.,!

R,B!C,+/01,2/!*,:,30/5(2=!?(2/*0*4!/(!/.5+!0++,*/5(2!0*,!/.(+,!B.(!0&&5*1!/.0/!@(7!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LM!Q,B,//-!ST*(85/50/5(2-U!52!"#$%$&'()*+,!'-!./)!0+1&)-!LG#VLWVX=!
LP!F=!N(B0*7!>0*+.033-!2)3!4)5.,6)#.!4/)'&'7%8!9,#%!:+.#)55)5;!<#)!='5()&!

;Y(B2,*+!@*(:,-!FZG!F2/,*[0*+5/4-!"VVL<!L$$I!?(352!>=!\,**-!ST*(85/50/5(2!;F2/*(7)'/(*4!027!

E5935'03<-U!52!"#$%$&'(>*+,!'-!?)&+7+'#!,#*!"./+$5-!HVG$#M=!
L#!SN)102!026,*!027!B*0/.!0*,!03B04+!+8(D,2!(&!52!0!2,60/5:,!+,2+,!;'&=!Q01,+!

HG"V<-!B5/.!/.,!,K',8/5(2!(&!/.(+,!(''0+5(2+!B.,*,!026,*!5+!0*()+,7!9,'0)+,!/.,!.(352,++!(&!

@(7!.0+!9,,2!(&&,27,7!;'&=!>(+,+!52!JK(7=!$"GH#I!Y0:57!52!"!]01=!H"GXI!Q,+)+!52!>0*D!$GXI!033!

9,35,:,*+!52!J8.=!LG"^<U!;@=!N0**4!Z,0&,-!S_*0/.-U!52!@+$.+'#,A%!'-!BA)6+&&)##+,&!4/)'&'7%-!

6,2=!,7=!>03!?()'.!`@*027!a0857+G!\*,6,3-!H##^b!L"X<=!]/c.352!2(/,7!/.0/!/.,!],8/)0652/!

/*02+30/(*+!S7,359,*0/,34!0:(57,7U!',*/052!/,*1+!`kovto"-!covlo"-!mh'ni"b!/.0/!/.,4!7,,1,7!0+!
S)2+)5/093,!B.,2!/.,4!B5+.,7!/(!+8,0D!(&!/.,!B*0/.!(&!/.,!95935'03!@(7U!;]/c.352-!Sojrghv-U!52!
4/)'&'7+$,&!@+$.+'#,A%-!XGLHH<=!
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!"#$!

%&!'()!*)+!,)-'./)&'!0%-!&)1)2!'()!345)6'!37!8238%'%.'%3&!4)6.9-)!()!%-!.:2).;<!3&!

'()!-%;)!37!8)38:)=>?@!

,()!7.6'!'(.'!A3;!/.<!4)!;)-62%4);!.-!0:3&B-977)2%&B>!%-!.!63&-)C9)&6)!37!

8238%'%.'%3&=!D32!%&-'.&6)E!'()!8(2.-)!Er#a# <y]P^a^!:%')2.::<!/).&-!0-:3+!37!.&B)2-E>!

+(%6(!/.<!4)!2)&;)2);!.-!0:3&B-977)2%&B=>!,()!')2/!makroqumiva!/.<!.:-3!4)!

'2.&-:.');!.-!0:3&B-977)2%&B>!F%=)=!-:3+&)--!37!.&B)2G=!H7!'()2)!.2)!%&-'.&6)-!%&!+(%6(!

A3;!%-!'()!-945)6'!37!'()!8(2.-)!Er#a# <y]P^a^!%&!'()!I:;!,)-'./)&'!32!makroqumiva!%&!

'()!*)+!,)-'./)&'E!3&)!6.&&3'!-.<!+%'(!%&')B2%'<!'(.'!A3;!0%-!&)1)2!'()!345)6'!37!

8238%'%.'%3&>!4)6.9-)!%'!%-!.!-92)'<!3'()2+%-)=!H&;));E!'()2)!.2)!-%J'))&!%&-'.&6)-!%&!

'()!I:;!,)-'./)&'!+()2)!'()!8(2.-)!Er#a# <y]P^a^!%-!9-);!+()2)%&!A3;!%-!'()!-945)6'!

FKJ3;!L$MNO!*9/4!P$MPQO!*)(!#MPRO!S-!QNMP?O!P@LMQO!P$?MQO!S231!P$M"#O!P?MPQO!

PNML"O!P#MPPO!"?MP?O!H-.!$QM#O!T)2!P?MP?O!T3):!"MPLO!T3&!$M"O!*.(!PMLG=!,()2)!.2)!7392!

%&-'.&6)-!%&!'()!*)+!,)-'./)&'!+()2)!'()!')2/!makroqumiva!%-!9-);!+()2)%&!A3;!%-!

'()!-945)6'!FU3/!"M$O!#M""O!P!,%/!PMPNO!"!S)'!LMP?G=!,()!.''%'9;)!37!A3;!+()2)%&!%'!%-!

-.%;!'(.'!V)!%-!:3&B-977)2%&B!%-!63&-%-')&'!%&!43'(!'()!I:;!.&;!*)+!,)-'./)&'-O!

'()2)732)E!3&)!6.&&3'!)J6:9;)!A3;!.-!'()!345)6'!37!8238%'%.'%3&=!,()!7.6'!'(.'!'()!

8(2.-)E!ojrghV qeou'E!%-!B)&%'%1)!%&;%6.')-!'(.'!A3;!%-!8)2-3&.:!.&;!V%-!.&B)2!%-!

.239-);!.B.%&-'!-%&=!W32)31)2E!'()!')2/!0:3&B-977)2%&B>!.:-3!)J82)--)-!'()!.''%'9;)!

37!.!8)2-3&.:!A3;E!.-!3883-);!'3!4)%&B!2):)B.');!'3!0'()!-8()2)!37!'()!892):<!

/<-')2%39-=>?P!X3&-)C9)&':<E!'()!8(2.-)-!Er#a# <y]P^a^!.&;!ojrghV qeou'E!%&!.;;%'%3&!'3!

'()!')2/!makroqumiva!%&;%6.')!'(.'!3&)!6.&&3'!-)8.2.')!'()!;%1%&)!.''%'9;)!37!

:3&B-977)2%&B!32!+2.'(!+()&!'()!)2.!37!'()!*)+!,)-'./)&'!.22%1);=!,()!63&6)8'!37!

:3&B-977)2%&B!%&;%6.')-!'()!.1)2'%&B!37!+2.'(=!,()2)732)E!'()!82%/.2<!%--9)!%-!&3'!

+()'()2!A3;Y-!.&B)2!%-!.4.');O!2.'()2E!'()!%--9)!%-!+(<!A3;!%-!-:3+!'3!.&B)2=!

,()!)1%;)&6)!%-!'(.'!'()!I:;!,)-'./)&'!8236:.%/-!43'(!'()!:31)!.&;!/)26<!37!

A3;E!059-'!.-!%/82)--%1):<!.-!V%-!+2.'(E>!.&;!'()!*)+!,)-'./)&'!8236:.%/-!A3;Y-!

+2.'(!%&!.;;%'%3&!'3!V%-!/)26<=?"!V3+)1)2E!'()!+2.'(!37!A3;!%-!&)1)2!.&!0)&%B/.'%6>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?@!Z39+!.&;!*%;.E!!"##$%&'()*+,-.#/*01'E!"M?@$=!
?P![3;;E!2134'+E!""=!
?"!,()!:31)!37!A3;!639:;!4)!2)B.2;);!.-!(%-!156+-5"15"*63!F8238)2!+32\GE!+(%6(!%-!

;%-'%&B9%-();!723/!(%-!156+-4)*#'63!F.:%)&!+32\G=!]6632;%&B!'3!P!T3(&!$MQE!0A3;!%-!:31)E>!<)'!
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!"#$!

%&!'(&&)*(%+),-!%.*/.&0*1$2!'3+,(45!6.7)+!)+85&9!:%;<0!=&)*6!(0!+%*!(&&)*(%+),!%&!

>(*>.,?!(*!(0!+%*!@(+;(A*(@5!%&!7),(A(%.01-$B!C+5!A%.,;!),0%!);;!*6)*!:%;<0!=&)*6!(0!+%*!

.+D&5;(A*)/,5E!';(@(+5!=&)*6!(09!)+;!),=)F0!6)0!/55+9!*%*),,F!A%+0(0*5+*!)+;!

D&5;(A*)/,5?-!(*!(0!)&%.05;!/F!0(+!)+;!%+,F!/F!0(+1$$!G&%D(*()*(%+!(0!+5A500)&F!/5A).05!

0(+!)&%.050!*65!=&)*6!%>!:%;9!)+;!D&%@%450!H(0!I.;875+*1!

J%*!),,!)>>(&7!*65!0*)*575+*!*6)*!0(+!)&%.050!:%;<0!=&)*6!)+;!D&%@%450!H(0!

I.;875+*1!K%&!(+0*)+A59!L)45&!)+;!:&55+!.+;5&0*%%;!'6.7)+!)A*0!%>!=(A45;+5009-!(+!

);;(*(%+!*%!*65!A%+05M.5+A50!*6)*!)&5!(+*&(+0(A!*%!*6579!)0!:%;<0!I.;875+*!.D%+!

>),,5+!6.7)+(*F?!*65&5>%&59!*65!+58)*(@5!A%+05M.5+A50!)&5!*65!5ND&500(%+!%>!:%;<0!

=&)*61!O%7)+0!PEPQR2"!(0!&58)&;5;!)0!;57%+0*&)*(+8!

!

*65!D&%8&500(%+!>&%7!*65!6.7)+!&5>.0),!*%!6%+%&!8%;9!=(*6!(*0!A%+05M.5+*!;5+(),!%>!

*65!6.7)+!@%A)*(%+!*%!,(@5!(+!&5,)*(%+!*%!:%;9!*%!:%;<0!8(@(+8!6.7)+(*F!%@5&!*%!(*0!

%=+!;50(&50S8(@(+8!6.7)+(*F9!)0!(*!=5&59!*65!,(>5!(*!0%.86*!)D)&*!>&%7!:%;S)+;!

>&%7!*6(0!*%!6.7)+!)A*0!%>!=(A45;+5009!=6(A6!;%!+%*!)&%.05!*65!=&)*6!%>!:%;!/.*!

)&5!*65705,@50!),&5);F!*65!A%+05M.5+A50!%>!(*0!)A*(@5!D&505+A51$T!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UA&(D*.&5!+5@5&!0*)*50!*6)*!:%;!(0!=&)*61!V%@5!(0!)+!5*5&+),!)**&(/.*5!%>!:%;9!=65&5)0!H(0!

=&)*6!(0!H(0!&50D%+05!*%!0(+1!U55!*65!;(0A.00(%+!(+!W,(0*5&!X1!YA:&)*69!!"#$%&'()*$%+,+-.)+/)

#$%)0&+((1)23&#45)!"#$%&'()*$%+,+-463,)7&%38#$&+"-$!ZCN>%&;E!L,)A4=5,,9!P#Q$[!P$BR$T1!
$2!U*\6,(+9!'ojrghv9-!(+!*$%+,+-463,)946#4+53&.9!$EB""R"21!
$B!V5)>59!']&)*69-!(+!946#4+53&.)+/):&%;4,,%5543,)*$%+,+-.9!B"$1!
$$!:5%&85!O1!^+(86*9!*$%)0&+(()+/)0$&4(#1)<+='()>+&8)/+&)?(!ZH)85&0*%=+9!Y_E!O5@(5=!

)+;!H5&),;!G./,(06(+89!"``Q[!2a1!^+(86*!A%+*(+.5;9!'b65!D)8)+0!=%&06(DD5;!A)D&(A(%.0!

8%;09!)+;!*65(&!=%&06(DD5&0!A%.,;!+%*!8.500!=6)*!*65(&!;5(*(50!=%.,;!;%!+5N*1!b65F!=5&5!

+5@5&!0.&5!=65+!*65(&!8%;0!=%.,;!/5!)+8&F!)+;!)++%F5;!=(*6!*6571-!LF!A%+*&)0*9!*65!C,;!

b50*)75+*!;%50!+%*!6)@5!)+F!'0.A6!;(>>(A.,*F!(+!D&5;(A*(+8!*65!=&)*6!%>!c)6=561!C+,F!%+5!

*6(+8!)&%.05;!H(0!=&)*6S@AB-!Z(/(;1[1!
$T!Y)&4!_1!L)45&!)+;!d%5,!L1!:&55+9!C%6+D%&45-)#$%)@635=3,)+/)#$%)0&+((1)E#+5%;%5#)45)

B%F)*%(#3;%5#)35=)0+5#%;G+&3&.)0+5#%H#(9!"+;!5;1!Z_%=+5&0!:&%@59!eVE!e+*5&f)&0(*F9!"`PP[!

a#1!b65!(+>,.5+A5!%>!_%;;!(0!)DD)&5+*!(+!*6(0!@%,.75!>%&!65!),0%!/5,(5@5;!*6)*!O%7)+0!PEPQ!

=)0!+%*!(+;(A)*(+8!)!D5&0%+),!)**(*.;5!*6)*!:%;!6)0!*%=)&;!(+;(@(;.),0?!&)*65&9!*65!'=&)*6-!

(0!'*)45+!%.*!%>!*65!0D65&5!%>!*65!D.&5,F!7F0*5&(%.09!)+;!/&%.86*!(+*%!*65!0D65&5!%>!A).05!

)+;!5>>5A*!E!0(+!(0!*65!A).059!;(0)0*5&!*65!5>>5A*-!ZC+;35(9!"PR"29!Q"RQ2[1!U55!),0%9!K(;;509!

:3(#)ID%5#)35=):&%(%5#)@3,D3#4+59!#"R#2!Z':%;<0!=&)*6!(0!6(0!)A*(@5!A%+05+*!*%!*65!=%&4(+8!

%.*!%>!1!1!1!0(+0!(+*%!(*0!(+5@(*)/,5!&50.,*01-!:%;<0!I.;875+*!(0!')!+)*.&),!A%+05M.5+A5!>,%=(+8!

>&%7!*65!0(+!(*05,>1!1!1!1-[1!K(;;50!;(>>5&0!>&%7!L)45&!)+;!:&55+!(+!*6)*!65!57D6)0(g5;!*6)*!:%;!

A%+05+*0!*%!*65!+)*.&),!A%+05M.5+A50!'(+!)+!36#4D%!)+;!D5&0%+),!=)F?-!+5@5&*65,5009!(*!(0!*6(0!

A%+05+*!*6)*!'A)+!*&.,F!/5!A),,5;!*65!h=&)*6<!%>!:%;!)8)(+0*!0(+!=6(A6!0D%(,0!6(0!=%&4-!Z(/(;1!

#2[1!
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!"#$!

%&'!'&()!*(+,-./01!2)(!,3(!/-,2+-0!*&/)(42(/*()!&5!)./!-)!62'78(/,!-7-./),!328-/!

)./9!:&;(<(+=!,&!-))(+,!,3-,!328-/.,1>)!?)./520!-*,)!'&!/&,!./<.,(!%&'>)!;+-,3!@2,!

A+&<(!,3-,!%&'>)!;+-,3!.)!-0+(-'1!-*,.<(BCD!.)!*&/,+-+1!,&!&,3(+!E*+.A,2+()=!)2*3!-)!

F&0&)).-/)!GHCI$9!

!

J3(+(5&+(!*&/).'(+!,3(!8(8@(+)!&5!1&2+!(-+,301!@&'1!-)!'(-'!,&!.88&+-0.,1=!

.8A2+.,1=!A-)).&/=!(<.0!'().+(=!-/'!7+(('=!;3.*3!-8&2/,)!,&!.'&0-,+19!K&+!.,!.)!&/!

-**&2/,!&5!,3()(!,3./7)!,3-,!,3(!;+-,3!&5!%&'!;.00!*&8(9!

!

J3(!<(+1!)./)!,3-,!-+(!/-8('!./!,3(!F&0&)).-/)!A-))-7(=!!"#$"%&'()*+%,"+%!'&,"%(-%

.(/=!-+(!,3&)(!)-8(!?'(7+-'./7!A-)).&/)B!,3-,!-+(!'()*+.@('!./!L&8-/)!M=!;3.*3!

?%&'!7-<(!,3(8!&<(+!,&9B!E.8.0-+!,&!,3(!'&*,+./(!&5!(NA.-,.&/!-/'!,3(!*&/*(A,!&5!

A+&A.,.-,.&/!,3-,!.,!.)!&5,(/!'(8-/'('!,&!(N*02'(=!,3(!A+&@0(8!;.,3!O-P(+!-/'!

%+((/>)!),-,(8(/,!.)!/&,!;3-,!.,!-55.+8)!@2,!;3-,!.,!(N*02'()9!K&+!./),-/*(=!,3(!

A+-*,.*(!&5!?'(7+-'./7!A-)).&/)B!.)!-/!(NA+()).&/!&5!%&'>)!;+-,3!-)!:(!+(8&<()!

+(),+-./,)!-/'!-00&;)!,3(!/(7-,.<(!*&/)(42(/*()!&5!,3&)(!+(@(00.&2)!-*,.&/)!,3-,!-+(!

*&/,+-+1!,&!:.)!;.00Q!/(<(+,3(0())=!.,!.)!-0)&!,+2(!,3-,!,3&)(!&55(/)()!-+&2)(!%&'>)!

;+-,3!(<(/!8&+(9CR!K&+!,3.)!<(+1!+(-)&/=!L&8-/)!"HC!+(-')=!?O2,!@(*-2)(!&5!1&2+!

),2@@&+//())!-/'!2/+(A(/,-/,!3(-+,!1&2!-+(!),&+./7!2A!;+-,3!5&+!1&2+)(05!./!,3(!

'-1!&5!;+-,3!-/'!+(<(0-,.&/!&5!,3(!+.73,(&2)!62'78(/,!&5!%&'9B!E*+.A,2+(!A+&A3().()!

,3-,!-!52,2+(!'-1!&5!;+-,3!-/'!+(<(0-,.&/!;.00!@(!-/!(NA+()).&/!&5!,3(!+.73,(&2)!

62'78(/,!&5!%&'!S*59!"!T(,!GHUIMVW9!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
CD!O-P(+!-/'!%+((/=!0+$(1+'#23%,"+%4$&2/&5=!D#9!
CR!J3(!A+&A3(,!:-@-PP2P!),+2770('!;.,3!,3.)!<(+1!.))2(9!:(!-)P('=!?X31!'&),!J3&2!

8-P(!8(!)((!./.42.,1=!-/'!*-2)(!6+%,&!0&&P!&/!;.*P('/())Y!Z()=!'(),+2*,.&/!-/'!<.&0(/*(!

-+(!@(5&+(!8(Q!),+.5(!(N.),)!-/'!*&/,(/,.&/!-+.)()B!SMHGW9!:-@-PP2P!;-)!7+.(<('!;.,3!;3-,!

3(!A(+*(.<('!-)!%&'>)!-AA-+(/,!5-.02+(!,&!8-P(!:.)!;.00!P/&;/!-/'!,&!2A3&0'!62),.*(!5&+!,3(!

+.73,(&2)!SMHUW9!%&'!-/);(+('!,3(!A+&A3(,>)!A+&,(),!@1!-55.+8./7!,3-,!:(!;.00!62'7(!,3(!

;.*P('!./!-!52,2+(!'-1!S"H"I"VW9!%&'!-7+(('!;.,3!:-@-PP2P!,3-,!,&!-00&;!)./520!328-/.,1!,&!

*&/,./2(!./!.,)!)./520!&55(/)()[-/'!,3(!/(7-,.<(!*&/)(42(/*()!,3(+(./[.)!/&,!-!)255.*.(/,!

+()A&/)(!,&!,3&)(!)./)9!O-P(+!-/'!%+((/!'.'!/&,!(NA0.*.,01!'(/1!,3-,!%&'!;&20'!62'7(!,3(!

;.*P('!./!-!52,2+(!'-1Q!+-,3(+=!,3(1!+(*&7/.\(!,3-,!;+-,3!?.)!@(./7!;&+P('!&2,!-)!'.<./(!

-*,.&/!./!,3(!A+()(/,!;&+0'B!S0+$(1+'#23%,"+%4$&2/&5=!RVW9!
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!"#$!

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

!

%&'(&)!*!+*,*)!-.)'/0'1!+2.+&'&*'.23!2&'/4!5/2/!*65*34!*)!(78*)!*''/8+'!'.!

*++/*4/!'(/!*),/2!.9!*!:/&'3!;.2!/</)!'(/!:/-/*4/:=>?#!@*,*)!4*-2&9&-&*6!2&'7*64!5/2/!

*''/8+'4!'.!*</2'!'(/!*),/2!.9!*!-*+2&-&.74!*):!<&):&-'&</!:/&'3!5(.!5.76:!&)96&-'!

+7)&4(8/)'!7+.)!'(.4/!5(.!:.!).'!A2&A/!'(/8!5&'(!'(/&2!,&9'4!*):!.99/2&),4>!B(/!

*++/*4/8/)'!5*4!)/</2!2/,*2:/:!5&'(&)!*!8.2*6!-.)'/0'1!'(*'!&41!'(/!)//:!9.2!

+2.+&'&*'&.)!5*4!).'!*)!/'(&-*6!-.)4&:/2*'&.)>!C72'(/28.2/1!&)!4.8/!+2.+&'&*'.23!

2&'/41!'(/!.99/2&),4!5/2/!/)'&2/63!&88.2*6>!

D4!*62/*:3!4'*'/:1!'(/!52*'(!.9!E.:!&4!*2.74/:!A3!4&)!*):!.)63!A3!4&)>!

F.2/.</21!'(/!8.'&<*'&.)!9.2!+2.+&'&*'&.)!&)!+*,*)!2&'/4!&4!'(*'!.9!'(/!(78*)!A/&),4!

5(.!:/4&2/!'.!*66/<&*'/!'(/!52*'(!.9!'(/!,.:4!;.2!.'(/24=>!B(/!-.)'2*4'!5&'(!

G(2&4'&*)&'3!-.76:!).'!A/!8.2/!*++*2/)'!A/-*74/!9*66/)!(78*)&'3!(*4!).!8/*)4!.9!

'(/&2!.5)!9.2!2/8.<&),!E.:H4!*),/2>!B(/!'/*-(&),!.9!'(/!,.4+/6!&4!'(*'!2&,('/.74)/44!

&4!A3!9*&'(!I*+*2'!92.8!5.2J4K!;L.8!MN"OPQN"?=>!C.2!'(&4!2/*4.)1!E.:H4!+2/4/)'/:!

G(2&4'!R/474!+7A6&-63!*4!*!+2.+&'&*'&),!4*-2&9&-/>!@2.+&'&*'&.)!&4!).'!4.8/!*-'!'(*'!

(78*)!A/&),4!*--.8+6&4(!'.!*++/*4/!E.:S!2*'(/21!&'!&4!4.8/'(&),!'(*'!E.:!:&:!.)!

A/(*69!.9!9*66/)!(78*)&'3>TU!E.:!2/</*6/:!'(*'!/</)!&)!'(/!V6:!B/4'*8/)'!4*-2&9&-/41!

I'(/!6&9/!.9!'(/!96/4(!&4!&)!'(/!A6..:1!*):!W!(*</!,&</)!&'!'.!3.7!.)!'(/!*6'*2!'.!8*J/!

*'.)/8/)'!9.2!3.72!4.764K!;X/<!O$NOO=>!D'.)/8/)'!&4!)/</2!*!(78*)!5.2JS!2*'(/21!&'!

&4!'(/!,&9'!.9!E.:>!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?#!Y//!'(/!&)'/2/4'&),!:&4-744&.)!A3!E/.2,/!Y'*)6/3!C*A/21!!"#$%&'(')$*+$,-(-)$

./*0-1&21!M!<.64>!;X.):.)N!L&<&),'.)1!OZOT=!ONQ$Q[$#>!
TU!R.()!L>!%>!Y'.''1!!"#$3#44-(#$*+$5*6-)47$8*/94$8**/$)#:4$+*&$1"#$;*&0/!;\.5)/24!

E2.</1!WXN!W)'/2]*24&'31!O##Q=!OOQ[O?>!B(.8*4!C>!B.22*)-/!52.'/!4&8&6*2631!IB(/!G(2&4'&*)!

:.-'2&)/!.9!4*6<*'&.)!&4!).!+*,*)!:.-'2&)/!.9!+6*-*'&.)!.2!+2.+&'&*'&.)>!F*)!-*)).'!

+2.+&'&*'/!E.:!.2!&)!*)3!5*3!8*J/!*8/):4!9.2!'(/!4&)!(/!(*4!-.88&''/:!*,*&)4'!'(/!&)9&)&'/!

F*^/4'3!.9!E.:K!;!"#$<*=1&')#$*+$>#4?4$@"&'41$_`7,/)/1!VLN!%&+9!a!Y'.-J1!"UU"b!OQT=>!
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!"#$!

!"#$#%!&'()*+,'%-.%/01,,%2*1*33,3%21,456(+(5&*3%201*6,6%7Peri v8%

!

%&'!()'(*+,-,*.!periv!,+!/+'0!-&),1'!,.!2,)+-!3*&.!"4"5!3'+/+!,+!+6,0!-*!7'!()*(,-,6-,*.!

periV tw'n aJmartiw'n hJmw'n!89:*)!*/)!+,.+;<=!6.0!.*-!periV tw'n hJmetevrwn 89:*)!*/)+!

*.>?;<=!7/-!6>+*!periV o{lou tou' koVsmou 89:*)!!"#$%&#'&-&'!@&*>'!@*)>0;<5!%&'!

)'('-,-,*.!*:!periv!,+!A'.')6>>?!/.0')+-**0!6+!&6B,.A!-&'!+6C'!C'6.,.A!:*)!'61&!*:!

-&'!-&)''!(&)6+'+=!*)!6+!&6B,.A!6!0,+-,.1-!C'6.,.A!7'-@''.!-&'!:,)+-!6.0!+'1*.0!

(&)6+'+!6.0!-&'!:,.6>!()'(*+,-,*.6>!(&)6+'5!%&'!+,.A>'!C'6.,.A!@*/>0!-'.0!-*!

,.0,16-'!+*C'!C6..')!*:!61-/6>,-?=!@&')'6+!-&'!>6--')!B,'@!@*/>0!-'.0!-*!,.0,16-'!

+*C'!C6..')!*:!(*-'.-,6>,-?!:*)!-&'!:,.6>!()'(*+,-,*.6>!(&)6+'5!

!

!"#$#9#%/0,%:,*&(&;%5<%Peri v %

!

%&'!()'(*+,-,*.!periv!,+!6C7,A/*/+!@,-&!)'A6)0!-*!-&'!C6..')!,.!@&,1&!3'+/+!D&),+-!

,+!-&'!()*(,-,6-,*.!:*)!-&'!+,.+!*:!-&'!'.-,)'!@*)>05!%&'!()'(*+,-,*.!+,C(>?!C'6.+!

9:*);!6.0!,+!-&/+!.*-!+('1,:,1!'.*/A&!-*!,.0,16-'!',-&')!61-/6>,-?!*)!(*-'.-,6>,-?5!2*)!

,.+-6.1'=!3*&.E+!6++')-,*.!9C6?!+,C(>?!7'!/.0')+-**0!-*!C'6.!-&6-!D&),+-!,+!-&'!

6-*.,.A!+61),:,1'!-&6-!-&'!A*+('>!.*@!()*%$&)+),-).-%&'#/!-&'!+,.+!*:!'B')?*.'!,.!-&'!

@*)>05;FG!%&')':*)'=!-&'!()*(,-,6-,*.!*:!3'+/+!@6+!6-*.,.A!.*-!*.>?!:*)!-&'!+,.+!*:!

7'>,'B')+!7/-!6>+*!:*)!-&'!+,.+!*:!-&*+'!@&*!@*/>0!.*-!7'>,'B'!,.!H,C5!I:!-&'!(/)(*+'!

:*)!-&'!)'('-,-,*.!*:!periv!@')'!-*!1*CC/.,16-'!6!+,.A>'!C'6.,.A=!-&'.!-&')'!@*/>0!

7'!.*!.''0!-*!1*.-)6+-!6.!61-/6>!7'.':,-!:*)!9*/)!+,.+;!8,5'5!7'>,'B')+<!@,-&!6!(*-'.-,6>!

7'.':,-!:*)!9-&'!@&*>'!@*)>0;!8@&*!C6?!*)!C6?!.*-!7'>,'B'<5!J'B')6>!A)6CC6-,16>!

*11/))'.1'+!,.!"4"!,.0,16-'!6!+,.A>'!C'6.,.A!/.0')+-6.0,.A!:*)!periv5!%&'!',/$!!,+!-&'!

>6-'!*11/))'.1'!*:!-&'!(6)-,1>'!dev5!%&'!$%0#12!,+!-&'!*11/))'.1'!*:!ajllav!@,-&,.!-&'!

>6+-!()'(*+,-,*.6>!(&)6+'5!%&'!!",/2&,+!-&'!>61K!*:!tw'n aJmartiw'n!,.!-&'!>6+-!

()'(*+,-,*.6>!(&)6+'5!

%&'!1>6/+'!-&6-!,+!,.-)*0/1'0!7?!dev!,+!.*-!6.!600,-,*.6>!-&*/A&-L!)6-&')=!,-!,+!

/+'0!6+!+*C'@&6-!*:!6!1*))'1-,B'!-*!-&'!()'1'0,.A!6++')-,*.5!D*.+'M/'.->?=!dev!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FG!N6?.'!O)/0'C=!34$!%()!,0&5"%#-#64!8O)6.0!P6(,0+4!Q*.0')B6.!G##R<!S#$5!
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!"##!

$%&'(%)*%+!,*-%!.&)/+%!)+!0/)1$'(0!)0)'(+*!%11213!(2*!4%1%&5!)$$'(0!)!(%6!

*-2/0-*789"!:2-(;+!</1<2+%!,6)+!(2!2*-%1!*-)(!*2!4)=%!*-'+!>%(%?'*!.2442(!*2!*-%!

6-2&%!@-/1.-7!A-%(!/($%1!*-%!621$!!""#21!6-2&%3!-%!$2%+!(2*!'(.&/$%!*-%!1%<12>)*%3!

>/*!$%+'0()*%+!*-2+%!6-2!+-2/&$!>%&'%B%!)+!6%&&!)+!*-2+%!6-2!6%1%!*-%(!+.)**%1%$!

*-12/0-!B)1'2/+!<)1*+!2?!*-%!621&$789C!A-%!%??'.).5!2?!@-1'+*;+!)$B2.).5!)($!

<12<'*')*'2(!'+!(2*!&'4'*%$!2(&5!*2!:2-(;+!1%)$%1+D!1)*-%13!'*!'+!%E*%($%$!*2!)&&!<%2<&%+!

*-12/0-2/*!*-%!621&$7!F+!)&1%)$5!4%(*'2(%$!'(!*-%!&%E'.)&!)($!+5(*).*'.)&!)()&5+'+3!

dev!'+!/(/+/)&&5!&)*%!'(!*-%!.&)/+%!deV movnon ajllaV kaiV periV o{lou tou' kovsmou3!6-'.-!

'($'.)*%+!*-)*!*-%!'('*')&!*62!periv!<-1)+%+!)1%!()1126&5!1%&)*%$!'(!4%)('(03!)($!

*-%1%?21%3!'*!62/&$!>%!/(()*/1)&!*2!*-%!*%E*!'?!2(%!6%1%!*2!)++%1*!)!$'??%1%(*!4%)('(0!

?124!2(%!/+%!2?!periv!*2!*-%!+/>+%G/%(*!2../11%(.%+3!21!*-)*!*-)*!*-%!'(*%(*!2?!

@-1'+*;+!<12<'*')*'2(!6)+!).*/)&!6'*-!1%0)1$!*2!*-2+%!4%(*'2(%$!'(!*-%!?214%1!

'(+*)(.%+3!5%*!<2*%(*')&!'(!'*+!'(*%(*!6'*-!1%0)1$!*2!*-2+%!4%(*'2(%$!'(!*-%!?'()&!

<1%<2+'*'2()&!.&)/+%7!

A-%!*%14!tw'n aJmartiw'n!'+!(2*!<1%+%(*!'(!*-%!+%.2($!periv!.&)/+%!>%.)/+%!'*!'+!

2>B'2/+!?124!*-%!.2(*%E*!)($!+*1/.*/1%79H!A-%1%?21%3!'*!62/&$!>%!'11%0/&)1!*2!

/($%1+*)($!*-%!'(*%(*!2?!@-1'+*;+!<12<'*')*'2(!*2!>%!+*)*%$!6'*-!1%0)1$!*2!/(>%&'%B%1+!

'(!*-%!?'()&!<1%<2+'*'2()&!.&)/+%!>%.)/+%!'*!62/&$!)&+2!?)'&!*2!%E<&)'(!*-%!&)*%!/+)0%!2?!

*-%!<)1*'.&%!dev7!:2-(;+!4%)('(0!?21!ajllaV kaiV periV o{lou tou' kovsmou!'+!%B'$%(*!?124!

*-%!.2(*%E*3!)($!-'+!24'++'2(!2?!tw'n aJmartiw'n!6)+!+*5&'+*'.!)($!(2*!)!4%)(+!2?!

'(*12$/.'(0!)!.-)(0%!'(!4%)('(03!)+!'?!:2-(;+!'(*%(*!6'*-!*-%!?'()&!<-1)+%!6)+!*2!

)++%1*!*-)*!*-%!1%&)*'2(+-'<!2?!2(%!012/<!*2!@-1'+*;+!<12<'*')*'2(!'+!$'??%1%(*!*-)(!

*-)*!2?!o{lou tou' kovsmou7!A-%!*-1'.%!1%<%)*%$!periv!'($'.)*%+!,*-)*!*-%!$%&$!2?!*-%!

621&$!)1%!*-%!.2(.%1(8!6'*-!1%0)1$!*2!*-%!<12<'*')*'2(!>5!:%+/+3!)+!2<<2+%$!*2!*-%!

/(>%&'%B'(0!621&$!'(!0%(%1)&79I!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9"!J%+*.2**3!'(%$)"*$#+,#-).#/+0&3!HH7!
9C!:2-(!@)&B'(3!1+22*&)!3%*$#+&#)0*#1!)0+"%4#'(%$)"*$3!*1)(+7!:2-(!K6%(!LM$'(>/10-N!

A7!@2(+*)>&%3!OPIIQ!ORC7!
9H!S&)++!)($!T%S1/((%13!53**6#53!22!33!"ICUIHD!V2>%1*+2(3!7+38#9%4):3*$3!9N"W#U

OW7!
9I!X4)&&%53!;<#=<#>#/+0&3!CP7!
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!"##!

$%&'()*'!+&!+,!-(,,+.%/!&(!01*)/!&'0&!&'/!(22)11/32/!(4!ajllav!5+&'+3!&'/!%0,&!

-1/-(,+&+(30%!2%0),/!6),&!+37+20&/!0!7+,&+32&+(3!./&5//3!&'/!1/4/1/3&,!(4!&'/!4+1,&!

037!,/2(37!-'10,/,8!&'+,!+,!3(&!3/2/,,019!4(1!+&!5()%7!./!03!01*)6/3&!.0,/7!)-(3!03!

+32(6-%/&/!)37/1,&037+3*!(4!&'/!2(3:)32&+(3;!<'/!(22)11/32/!(4!ajllav!5()%7!./!./,&!

)37/1,&((7!0,!044+160&+=/8!0,!(--(,/7!&(!07=/1,0&+=/8!/,-/2+0%%9!5'/3!(3/!2(3,+7/1!

&'/!*10660&+20%!1/%0&+(3,'+-!(4!ajllav!5+&'!.(&'!movnon!037!kaiv;>>!?+&'+3!&'/!

@('033+3/!%+&/10&)1/8!&'/1/!+,!0!,+6+%01!(22)11/32/!(4!ajllav!+3!@('3!ABCD#8!5'+2'!

1/07,8!Eouj periV touvtwn deV ejrgtw' movnon, ajllaV kaiV periV tw'n pisteuovntwn;F!@/,),!

7+,&+3*)+,'/7!./&5//3!&5(!*1()-,8!E4(1!&'/,/!0%(3/F!037!E4(1!&'(,/!0%,(!5'(!

./%+/=/8F!9/&!&'/1/!+,!03!/=+7/3&!)3+&9!./&5//3!&'/6;!<'/!4+1,&!*1()-!1/4/1/32/7!+,!

@/,),G!7+,2+-%/,!5'(!5/1/!-1/,/3&!5+&'!H+6!+3!&'/!I--/1!J((6;!$%&'()*'!&'/!,/2(37!

*1()-!609!0--/01!7+,&+32&!41(6!&'/!7+,2+-%/,8!&'/1/!+,!0!4)3706/3&0%!)3+&9!./&5//3!

&'/!&5(!*1()-,!0,!+37+20&/7!.9!&'/ ouj periV touvtwn deV ejrgtw' movnon!2%0),/;!

K(3,/L)/3&%98!&'/1/!+,!3(!1/0,(3!&(!0,,/1&!0!4)3706/3&0%!7+,&+32&+(3!./&5//3!&'/!

&5(!./3/4+2+01+/,!(4!K'1+,&G,!-1(-+&+0&+(3!+3!M+1,&!@('3!DCD;!<'/!0,,/1&+(3!&'0&!@('3!

607/!+,!&'0&!K'1+,&G,!07=(2029!037!-1(-+&+0&+(3!+,!&'/!)3+49+3*!402&(1!4(1!0%%!

./%+/=/1,;!N+6+%01!&(!&'/!1/%0&+(3,'+-!./&5//3!&'/!-'10,/!periV tw'n aJmartiw'n hJmw'n8!

5'+2'!/6-'0,+O/,!&'/!,+3,!(4!./%+/=/1,8!037!&'/!3/P&!-'10,/!ouj periV tw'n hJmetevrwn8!

5'+2'!,/1=/,!0,!0!2(11/2&+=/!.9!/6-'0,+O+3*!&'0&!&'/!,+3,!&1)%9!01/!&'(,/!(4!&'/!

./%+/=/1,!Q+;/;!E()1!,+3,FR8!&'/!%0,&!-1/-(,+&+(30%!-'10,/!periV o{lou tou' koVsmou!+,!3(&!

,(6/'(5!7+,2(33/2&/7!+3!&'()*'&!41(6!&'/!-1/=+(),!&5(!-'10,/,!,(!0,!&(!+3&1(7)2/!

03!/3&+1/%9!)3+L)/!*1()-!Q+;/;!./%+/=/1G,!,+3!037!0%,(!)3./%+/=/1G,!,+3,R;!

!

!"#$#%#&'()&*+,-).-&/,0&1-234-32)&

!

<'/!/6-'0,+,!(4!M+1,&!@('3!ACSTDCD!+,!&'/!2(32/-&!(4!,+3;!@('3!0771/,,/7!&'/!40%,/!

-1(-(,+&+(3,!5+&'!1/*017!&(!,+38!037!&'/3!/P-%0+3/7!&'/!30&)1/!(4!,+3!+3!&'/!%+4/!(4!&'/!

./%+/=/1;!@('3!51(&/!4(1!&'/!-)1-(,/!(4!'+,!1/07/1,!3(&!,+33+3*U!'(5/=/18!+4!&'/!

./%+/=/1!7(/,!,+38!&'/!K'1+,&+03!'0,!E03!$7=(20&/!5+&'!&'/!M0&'/1F!5'(!+,!&'/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>>!V0)/1!/&!0%;8!!"##$%&'()*+,-.#/*01'8!D37!/7;8!"W;!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

iJlasmov"!%&'!()*+!,)'(-!.&/*!01"2$$!'3(453(!-/3!fw'"!6*7!skotiva!5&-)%!%'&5!-/3!

8'39)&4(!4*)-+!:/3!(-6-353*-(!&%!01$20!6((3'-!-/3!679&;6;<!6*7!8'&8)-)6-)&*!&%!=/')(-!

%&'!-/3!>3*3%)-!&%!-/3!>3?)393'+!:/3'3%&'3@!)-!A&4?7!>3!4**6-4'6?!-&!-/3!;&*-3B-!6*7!

(-'4;-4'3!-&!)*-'&74;3!-/3!*&-)&*!&%!6!8&-3*-)6?!C'&48!&%!)*7)9)746?(+!D3-3'5)*)*C!

-/3!536*)*C!&%!-/3!A&'7!kovsmo"!A)??!;&*%)'5!-/6-!.&/*!A6(!*&-!)*7);6-)*C!-/3!

8&-3*-)6?)-<!&%!=/')(-E(!8'&8)-)6-)&*+!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!"#$!

!"#$#%!&'()*+,'%-.%+/,%012'%Kovsmo" %

!

%&'!()*'+,+'*-*(.)!./!iJlasmov"!-)0!*&'!*&+''!,-+-11'1!,+',.2(*(.)-1!,&+-2'2!3periv4!

()0(5-*'!*&-*!6.&)!7+.*'!7(*&!+'8-+0!*.!()0(9(0:-12!7&.!7'+'!-5*:-1!;')'/(5(-+('2!./!

<&+(2*=2!-09.5-5>!-)0!,+.,(*(-*(.)?!%&'!(@@'0(-*'!+'/'+')5'!7-2!*.!*&'!6.&-))()'!

5.@@:)(*>!-)0!*&')!2'5.)01>!*.!-11!.*&'+!<&+(2*(-)!5.@@:)(*('2?!<.)2'A:')*1>B!.)'!

@->!:)0'+2*-)0!*&'!-00+'22!*.!*&.2'!7&.!-+'!()!/'11.72&(,!7(*&!C.0B!-2!.,,.2'0!*.!

-!,.*')*(-1!8+.:,!7&.!@->!.+!@->!).*!;'1('9'?!%&'!+'-2.)!7&>!6.&)!2&.:10!@')*(.)!

o{lou tou' koVsmou!(2!*&'!/-12'!,'+5',*(.)!*&-*!&(2!+'-0'+2!@(8&*!&-9'!./!*&'@2'19'2!

-2!5.@,-+'0!*.!<&+(2*(-)2!7.+107(0'?!D(+2*!6.&)!$E$!(2!'F,1(5(*B!*&'+'/.+'B!*&-*!6'2:2!

(2!*&'!,+.,(*(-*(.)!;.*&!periV tw'n hJmetevrwn!-)0!periV o{lou tou' koVsmou?!

%&'!+'-2.)!/.+!*&'!@')*(.)!./!o{lou tou' koVsmou!(2!:)0'+2*..0!;>!<-+2.)=2!

-22'+*(.)E!G%&'!@.2*!2*+(H()8!/'-*:+'!+'1'9-)*!*.!.:+!2:;I'5*!()!*&'2'!',(2*1'2!(2!*&'!

-;2')5'!).*!.)1>!./!J%!A:.*-*(.)2!;:*!'9')!./!@-)>!:)-@;(8:.:2!-11:2(.)2!*.!*&'!

J%?KLM!J/!5.:+2'B!<-+2.)!0(0!).*!()*')0!*.!-22'+*!*&-*!*&'+'!(2!).*!-)>!J10!%'2*-@')*!

()/1:')5'!/.+!()0''0!*&'+'!-+'!@-)>!N'@(*(2@2!7(*&()!*&'!6.&-))()'!7+(*()82?LO!%&'!

8+-@@-+!-)0!2*>1'!0'@.)2*+-*'!-)!J10!%'2*-@')*!()0';*'0)'22B!'9')!7(*&.:*!

0(+'5*!A:.*-*(.)2!/+.@!*&'!J10!%'2*-@')*?!P)0''0B!*&'!6.&-))()'!7+(*()82!5.:10!).*!

;'!:)0'+2*..0!7(*&.:*!0'*'+@()()8!*&'!+'/'+')5'2!*.!J10!%'2*-@')*!5.)5',*(.)2!./!

2-5+(/(5'?!

!

P)!2,(*'!./!*&'!-;2')5'!./!0(+'5*!A:.*-*(.)2B!*&'+'!5-)!;'!).!0.:;*!*&-*!*&'!-:*&.+!./!

*&(2!Q,(2*1'!(2!8+'-*1>!()0';*'0!*.!*&'!J10!%'2*-@')*?!P/!*&'!&-)0!(2!*&'!&-)0!./!-!

R'11')'B!(*!'F,+'22'2!*&'!*&.:8&*!./!-!6'7?!R(2!@()0!(2!2*'','0!()!*&'!*&.:8&*2!./!*&'!

J10!%'2*-@')*?!%&.:8&!&'!&-2!1(9'0!-@.)8!C+''H2!-)0!1'-+)'0!*.!'F,+'22!&(@2'1/!

2(@,1>!()!*&'(+!1-)8:-8'B!-)0!*.!2.@'!'F*')*!&-2!@-0'!&(@2'1/!-5A:-()*'0!7(*&!

R'11')(5!*&.:8&*B!&'!(2!+'-11>!-2!@:5&!-!2*+-)8'+!-)0!-!2.I.:+)'+!-@.)8!*&'@!-2!&(2!

/-*&'+2!7'+'?!?!?!?!R(2!9('72!.)!,+.,(*(-*(.)!*&'+'/.+'B!-2!.)!-11!.*&'+!2:;I'5*2B!@:2*!

;'!5.)2(0'+'0!()!1(8&*!./!*&'!J10!%'2*-@')*?LS!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LM!T?!U?!<-+2.)B!GVW"!6.&)BK!()!!"##$%&'()*"%*&+$*,$-*.$/&'#$%&*0/$*"1*&+$*234*

.$/&'#$%&B!'02?!C?!X?!Y'-1'!-)0!T?!U?!<-+2.)!3C+-)0!Z-,(02E!Y-H'+B!$##M4!V#L"?!
LO!U?!6?!Y?!R(88()2B!G%&'![.+02!./!6'2:2!U55.+0()8!*.!N*?!6.&)BK!5633$&7%*"1*&+$*8"+%*

9)3'%4/*:7;('()!\S!3VSLM4!"M\]!X^2*');'+8'+B!.+$"3"<)*"1*8"+%=/*>"/?$3*'%4*:$&&$(/B!V"$?!
LS!Y+..H'B!8"+'%%7%$*@?7/&3$/B!$O?!
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!"#"!

$%&'()*+!,)-!./+)0*11!2/3&!*10)*.!3'!3&1!*1)+'4!2&-!5'&4!2*'31!/4!6*117!2/3&!+8%&!

/4.1931.41++!3'!3&1!:(.!;1+3),143<!-13!3&1!=)%3!3&)3!&1!2*'31!2/3&!*10)*.!3'!3&1!

3&'80&3+!)4.!%'4%1*4+!'=!3&1!:(.!;1+3),143!>.1+?/31!3&1!()%7!'=!./*1%3!@8'3)3/'4+A!

%)44'3!91!/04'*1.B!;&1!)9+14%1!'=!./*1%3!@8'3)3/'4+!3*8(-!.1,'4+3*)31+!)!

?*1.',/4)43(-!512/+&!*1).1*+&/?!='*!C/*+3!5'&4!91%)8+1!'4(-!*1).1*+!2&'!21*1!

/44)31(-!=),/(/)*!2/3&!3&1!:(.!;1+3),143!%'8(.!84.1*+3)4.!)4.!)??*1%/)31!5'&4D+!

3&'80&3B!E=!3&1!5'&)44/41!%',,84/3-!21*1!?*1.',/4)31(-!6143/(1<!%1*3)/4(-!5'&4!

2'8(.!&)F1!9114!%'04/G)43!3&)3!,8%&!'=!&/+!)*08,143!2'8(.!4'3!91!143/*1(-!

)??*1%/)31.!9-!)!*1)+'4)9(1!48,91*!'=!&/+!/4314.1.!*1).1*+&/?B!

H'840!/4./%)31.!3&)3!)4-!'%%8**14%1!'=!3&1!iJlavskomai 2'*.!0*'8?!2'8(.!I91!

)++'%/)31.!2/3&!3&1!J)-!'=!K3'41,143!1L?/)3/'4!'=!E+*)1(D+!+/4+!9-!)4-!=/*+3!%1438*-!

512BMN#!O*'24!84.1*+3''.!3&1!*1=1*14%1!3'!51+8+!)+!divkaion!I/4!3&1!C)3&1*D+!

?*1+14%1M!3'!91!I)!*1=1*14%1!3'!3&1!:;!*/38)(!'=!3&1!J)-!'=!K3'41,143!2&14!3&1!&/0&!

?*/1+3!9*'80&3!3&1!9(''.!'=!)!+?'3(1++!)4/,)(!/43'!3&1!P'(-!'=!P'(/1+!3'!1L?/)31!3&1!

+/4+!'=!3&1!?1'?(1BMNQ!R'3!'4(-!.'1+!3&1!5'&)44/41!0*),,)*!)++8,1!74'2(1.01!'=!

3&1!:(.!;1+3),143!+)%*/=/%/)(!+-+31,<!983!)(+'!3&1!+-43)%3/%)(!%'4+3*8%3/'4!'=!

iJlasmov"!/+!*1,/4/+%143!'=!3&1!$1?38)0/43B!OS%&+1(!4'31.!3&)3!3&1!%'4+3*8%3/'4!'=!

iJlasmov" ejstin periV tw'n aJmartiw'n hJmw'n!I%'**1+?'4.+!3'!3&)3!8+1.!2/3&!

iJlavskesqai!/4!3&1!TUUB!5'&4!/+!'9F/'8+(-!='(('2/40!3&1!:;BMNV!;&1!143/*1!%'*?8+!'=!

3&1!5'&)44/41!2*/3/40+!/+!+3*8%38*1.!9-!3&1!:(.!;1+3),143!+)%*/=/%/)(!+-+31,<!)4.!

)((8+/'4+!3'!/3!3&*'80&'83!&/+!2*/3/40+!)*1!1++143/)(!='*!84.1*+3)4./40!3&1!5'&)44/41!

3&1'('0-B!$,1)3'4!4'31.!3&1!/,?'*3)4%1!'=!./+%1*4/40!3&1!I?1%8(/)*/3-M!'=!3&1!

5'&)44/41!+3-(1W!I&1!)33)%&1+!&/,+1(=!%('+1(-!3'!3&1!:(.!;1+3),143!.'%3*/41!'=!

+)%*/=/%1!/4!)((8./40!3'!3&1!9(''.!'=!X&*/+3!>Q!5'&4!/B!NY!Z1FB!/B![AB!;&1!0*1)31+3!

,/+3)71+!'=!1L?'+/3'*+!&)F1!)*/+14!=*',!4'3!711?/40!/4!F/12!3&1!+)%*/=/%/)(!

F'%)98()*-<!)4.!)((8+/'4+!3'!3&1!)4%/143!2'*+&/?!'%%8**/40!/4!&/+!+3-(1BMN"!;&1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
N#!R'*,)4!PB!H'840<!I\P/()+71+3&)/D!)4.!Z1()31.!]'*.+!/4!3&1!R12!;1+3),143<M!

!"#$%&'()#'*+,#-.&-'/*[[!>58(-^$1?31,91*!Q_`"AW!QN#B!
NQ!O*'24<!!0(1.'&1*23*425$<!Va#B!
NV!OS%&+1(!)4.!P1**,)44<!IiJlavskomai<!iJlasmov"<M!/4!65&2'2%()#'*7().(2$#-/<!"W"QNB!
N"!61'*01!$,1)3'4<!65&*72).-($&*23*.5&*8.2$&9&$.*8))2-:($%*.2*.5&*8021.'&1!>Q`N#Y!

*1?*/43<!b1)9'.-<!cKW!P14.*/%7+'4<!Q_``A!aa_B!
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!"#$!

%&'()*!+,-!./!+'(!*&0&(('%-!/)!(/'/&!/,'/!1&(2(!3,%.(/!.(!'4()!/,&!5%)5./.'/.)*!6)%!

o{lou tou' koVsmou!+'(!/,&!5)((.7.4./-!/,'/!/,&!5%&8)9.*'/&4-!1&+.(,!%&'8&%(,.5!

+)248!/,.*:!)6!3,%.(/;(!('0%.6.0&!.*!'*!&<042(.=.(/!9'**&%>!34'%:!&<54'.*&8?!

!

@,&!%'77.(!'%A2&8!'(!/)!+,&/,&%!/,&!74&((.*A(!)6!/,&!B&((.',C!+,&*!,&!(,)248!0)9&C!

+)248!&</&*8!7&-)*8!/,&!1&+(!/)!/,&!+)%48>!@,&%&!+&%&!9'*-!*&A'/.=&!=)/&(>!D&*0&!

/,&%&!.(!*)!%&'()*!/)!8&*-C!'*8!&*)2A,!(255)%/!/)!'((&%/C!/,'/!+,&*!1),*!(5&':(!)6!

/,&!+)%48!,&!9&'*(!/,&!E&*/.4&(!'(!)55)(&8!/)!/,&!1&+(>F$!

!

G'(&8!25)*!/,&!H7%','9.0!3)=&*'*/C!'*8!/,&!&<5%&((.)*!)6!/,'/!0)=&*'*/!.*!/,&!

B)('.0!I'+C!/,&!1&+.(,!3,%.(/.'*(!9'-!,'=&!%&A'%8&8!/,&!74&((.*A(!)6!/,&!B&((.',!

'(!2*.J2&4-!'*8!5'%/.024'%4-!'554.0'74&!/)!/,&9!'4)*&>!3)*(&J2&*/4-C!+,&*!1),*!

+%)/&!deV movnon ajllaV kaiV periV o{lou tou' kovsmouC!,&!8)!()!'(!'!0)%%&0/.=&!/)!+,'/!

,&!5%&=.)2(4-!(/'/&8!+./,!%&A'%8!/)!3,%.(/;(!'8=)0'0-!'*8!5%)5./.'/.)*>!@,&!('0%.6.0'4!

4'*A2'A&!/,'/!1),*!2(&8!7&4)*A&8!/)!/,&!1&+.(,!024/K!/,&%&6)%&C!1),*!'88&8!/,&!

0)%%&0/.=&!(/'/&9&*/!/,'/!3,%.(/;(!'8=)0'0-!'*8!5%)5./.'/.)*!+'(!*)/!)*4-!6)%!1&+(!

72/!'4()!6)%!o{lou tou' kovsmou>!

3)*/%'%-!/)!/,&!=.&+!(/'/&8!,&%&C!D2/,&%!'((&%/&8!/,'/!./!.(!&%%)*&)2(!L/)!

2*8&%(/'*8!7-!hJmei'"!/,&!1&+(C!'*8!7-!kovsmo"!/,&!E&*/.4&(!>!>!>!hJmei'"!'%&!%'/,&%!

7&4.&=&%(C!'*8!kovsmo"!.(!/,&!+,)4&!)6!7&4.&=.*A!9'*:.*8>MFN!O&*/&0)(/!4.:&+.(&!

.*/&%5%&/&8!hJmei'"!.*!%&6&%&*0&!/)!7&4.&=&%(C!'*8!kovsmo"!.*!%&6&%&*0&!/)!

2*7&4.&=&%(>FP!@,&!5%)74&9!+./,!(20,!'((&%/.)*(!.(!/,'/!/,&-!.A*)%&!/,&!0)*/&</!'*8!

/,&!(-*/'<!)6!Q.%(/!1),*!R?R!7-!.*/%)820.*A!/,&!*)/.)*!)6!'!5)/&*/.'4!A%)25!)6!

.*8.=.82'4(>!H(!)55)(&8!/)!8&*)/.*A!5)/&*/.'4./-C!/,&!1),'**.*&!4'*A2'A&!%&4'/&(!/,&!

'0/2'4!7&*&6./(!)6!3,%.(/;(!5%)5./.'/.)*>!@,&!5)/&*/.'4./-!)6!3,%.(/;(!5%)5./.'/.)*!6)%!

/,&!2*7&4.&=&%C!+,&/,&%!&4&0/!)%!*)*S&4&0/C!.(!*)/!+./,.*!/,&!0)*/&</!)6!Q.%(/!1),*!R?RK!

%'/,&%C!/,&!&95,'(.(!.(!25)*!/,&!2*./-!7&/+&&*!/,&!1),'**.*&!0)992*./-!'*8!/,&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F$!E)%8)*!D>!34'%:C!!"#$%&'()*+&,&-(../*%0#1!T1&66&%()*C!BU?!@%.*./-!Q)2*8'/.)*C!

VWX#Y!NR>!
FN!D2/,&%C!2/*/#03&45"$%3/$&(6&'0./$&0*7&'()*C!"#W>!
FP!1>!U+.A,/!O&*/&0)(/C!8)/&'(1&(6&9*%".0:1&;"%)&2(7+&,&<"=3/&>%?71&2?"7/&%(&@&'()*!

TE%'*8!Z'5.8(?!U.(0)=&%-!D)2(&C!VWWNY!""S"NK!(&&!'4()C!3,'6&%C!>1$%/.0%":&8)/(3(A1C!"?R#"S

#$K!'*8C!I.A,/*&%C!B/0%)&-)#"$%&B"/7C!PXSF#>!
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!"#$!

%&'()%*)+!,-'*./*01!2&3341*/5!6+204.+!&7!,-'*./8.!%&'9:!01)!/-4.!/-*.!+3;-0.*<+.!

/-0/!/-+!10/4'+!&7!=*.!.02'*7*2+!*.!1+2+..0'*(5!)*./*12/!7&'!6+(*+>+'.?!

!

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

!

@*'./!A&-1!%0.!%'*//+1!;'*30'*(5!/&!A+%*.-!'+0)+'.?!B0(0/*01.!CDE!'+0).:!F01)!

'+2&G1*<*1G!/-+!G'02+!/-0/!-0)!6++1!G*>+1!/&!3+:!A03+.!01)!,+;-0.!01)!A&-1:!%-&!

%+'+!'+;4/+)!/&!6+!;*((0'.:!G0>+!/&!3+!01)!H0'1060.!/-+!'*G-/!-01)!&7!7+((&%.-*;:!.&!

/-0/!%+!!"#$%&#'!/&!/-+!B+1/*(+.!01)!/-+5!/&!/-+!2*'2432*.+)?I!J-+!/+K/!*1)*20/+.!/-0/!

A&-1!%0.!01!L;&./(+!/&!/-+!A+%.?!J-+'+7&'+:!/-+!'+2*;*+1/.!&7!-*.!M;*./(+!%&4()!-0>+!

6++1!;'+)&3*101/(5:!*7!1&/!+K2(4.*>+(5:!A+%*.-?!=*.!'+3*1)+'!/&!0!A+%*.-!'+0)+'.-*;!

*.!/-0/!,-'*./!*.!1&/!&1(5!;'&;*/*0/*&1!7&'!/-+!.*1.!&7!=+6'+%.:!64/!0(.&!7&'!/-+!.*1.!&7!

B+1/*(+.!7'&3!+>+'5!10/*&1!01)!/&1G4+!/-'&4G-&4/!/-+!%&'()?!

B'*77*/-!1&/+)!-&%!*3;&'/01/!*/!*.!1&/!/&!*G1&'+!FA4)0*.3!0.!0!;&/+1/*0((5!

./*34(0/*1G!6029G'&41)!7&'!*1/+';'+/0/*&1I!&7!@*'./!A&-1?!N1!;0'/*24(0':!-+!;'&;&.+)!

F/-0/!O!A&-1!*.!/-+!;'&)42/!&7!2&1/*14*1G!)+60/+!6+/%++1!A+%.!01)!A+%*.-!,-'*./*01.!

&>+'!%-+/-+'!A+.4.!%0.!/-+!P+..*0-!0/!0!/*3+!%-+1!.&3+!A+%*.-Q,-'*./*01.!

6+(&1G*1G!/&!A&-011*1+!,-'*./&(&G5!-0)!'+>+'/+)!/&!A4)0*.3?!?!?!?!J-+!(+//+'!/-4.!

'+;'+.+1/.!0!.4./0*1+)!+77&'/!/&!;'+>+1/!74'/-+'!0;&./0.5!03&1G!A&-011*1+!

,-'*./*01.!65!./'+1G/-+1*1G!/-+*'!41*/5!01)!2&-+.*&1?IRR!@*'./!A&-1!*.!/-4.!

41)+'./&&)!0.!0))'+..+)!/&!0!A+%*.-!,-'*./*01!2&3341*/5!/-0/!30*1/0*1+)!01!

&4/'+02-!;'+)&3*10/+(5!/&!A+%.!*1!/-+!'+G*&1!&7!M;-+.4.?!L!)*>+'.*/5!&7!A+%.!>*.*/+)!

/-+.+!+0'(5!2&1G'+G0/*&1.!6+204.+!/-+!30'G*1.!%+'+!'0/-+'!+0.5!/&!;+1+/'0/+!

*1*/*0((5?!S&3+!&7!/-+.+!A+%.!'+30*1+)!7&'!.&3+!/*3+:!01)!%+'+!+>+1!06(+!/&!6+2&3+!

'+2&G1*<+)!0.!0..&2*0/+)!%*/-!/-+!A+%*.-!,-'*./*01!2&3341*/5?!M>+1/40((5:!/-+!

6+(*+7.!&7!/-+.+!A+%.!T%*/-!'+G0')!/&!/-+!;+'.&1!&7!A+.4.!,-'*./U!)*77+'+)!.*G1*7*201/(5!

01)!0!3&3+1/&4.!.2-*.3!'+.4(/+)?!@*'./!A&-1:!/-+'+7&'+:!)+30'20/+.!/-+!30'G*1.!&7!

/-+!2&3341*/5!65!*1.*./*1G!4;&1!/-+!6+(*+7!*1!A+.4.!0.!P+..*0-:!S0>*&':!01)!S&1!&7!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RR!B'*77*/-:!())*&+',-.)/0&0-'!&12'/.:!OV!27?!W8X+*((:!3,44/)&'0&5&6'$7?!
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!"#$!

%&'(!)*&!'+,'!-&.!/+0-12!*1340+56789!:&0/,;1,0526(!<6!10',./540'+0=!5*,!>.+34.+26!

?,)+/*!.,4',./*+>!&-!@+./5!?&*0(!&0,!346!10',./540'!5*,!.,4/&0!)*6!5*+/!,4.26!

A&0=.,=45+&0!)&12'!455,3>5!5&!'+/5+0=1+/*!<,5),,0!5*,3/,2B,/!40'!&5*,.!

:*.+/5+40/!5*.&1=*&15!5*,!)&.2'7!@+./5!?&*0!/>,A+-+A4226!4''.,//,/!5*+/!-42/,!

'+/5+0A5+&0!<6!+0/+/5+0=!1>&0!5*,!10+56!<,5),,0!5*,!>.&>+5+45+&0C/!4>>2+A45+&0!5&!<&5*!

hJmetevrwn!40'!42/&!5&!o{lou tou' kovsmou7!

D1.0,.!0&5,'!*&)!E5*,!?&*400+0,!/562,!=,0,.4226!5,,3/!)+5*!F.434+/3/(!

G,<.4+/3/!40'!H,3+5+/3/I!40'!5*45!+5!)&12'!<,!-42/,!5&!4//,.5!E5*45!5*,.,!4.,!0&!

H,3+5+/3/!+0!5*,!?&*400+0,!J>+/52,/I!K40'!,B,0!A&054+0/!E4!A,.54+0!:*.+/5+40+L45+&0!

&-!240=14=,!5&&IM78N!H5,B,0/!2+O,)+/,!0&5,'(!EP0!5*,!,>+/52,/!&-!?&*0!5*,.,!4.,!0&!

;1&545+&0/!-.&3!5*,!Q2'!D,/543,05(I!6,5!5*,!)&.O!&-!:*.+/5!+/!<4/,'!E'+/5+0A5+B,26!

1>&0!40!Q2'!D,/543,05!<4/+/7I9#!D*,!B,.6!4</,0A,!&-!'+.,A5!Q2'!D,/543,05!

;1&545+&0/!+0'+A45,/!4!>.,'&3+045,26!?,)+/*!.,4',./*+>!-&.!@+./5!?&*0!<,A41/,!&026!

5*&/,!)*&!),.,!A&=0+L405!&-!5*,!2+5,.451.,!40'!&152&&O!&-!5*,!Q2'!D,/543,05!A&12'!

<,!,R>,A5,'!5&!10',./540'!5*,!4221/+B,!;1&545+&0/!40'!-10'43,0542!/1</5.1A51.,(!

)*+A*!+/!E422!5*,!3&.,!/&!+0!5*,!A4/,!&-!?,)+/*!415*&./(!)*&/,!,'1A45+&0!-.&3!

A*+2'*&&'!)4/!/5,,>,'!+0!QD!2&.,7I9S!D*,!>.,>&0',.40A,!&-!5*,!415*&.+545+B,(!

,3&5+&042(!40'!>,.A,>5+B,!,3>*4/+/!)&12'!0&5!<,!-1226!4>>.,A+45,'!+-!5*,!.,4',./*+>!

&-!@+./5!?&*0!),.,!4!>.,'&3+045,26!%,05+2,!A&3310+567!

Kovsmo"!+/!40!+05,.,/5+0=!)&.'!<,A41/,!+5!A40!*4B,!4/!3406!4/!/,B,0!'+--,.,05!

3,40+0=/!+0!5*,!T,)!D,/543,05!KA-7!?&*0!SUVNW!SVU"SW!S"USW!SXUS9W!FA5/!S8UVYW!Z&3!

"USNW!SSUSVM7!D&!',5,.3+0,!5*,!3,40+0=!&-!kovsmo"!+0!@+./5!?&*0!VUV(!&0,!31/5!

>.+&.+5+L,!5*,!A&05,R5!&-!5*45!>4//4=,7!T,4.26!422!A&33,0545&./!4=.,,!5*45!?&*0!)4/!

0&5!4//,.5+0=!5*45!5*,!/+0/!&-!5*,!,05+.,!)&.2'!),.,!,--,A5+B,26!>.&>+5+45,'!5*.&1=*!

5*,!',45*!&-!?,/1/!:*.+/5!+0!5*,!/,0/,!5*45!422!)+22!.,A,+B,!,5,.042!2+-,!.,=4.'2,//!&-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
89![+5*,.+0=5&0(!!"#$"%&'()"*$#+,-."//(0)+*1(!Y#N7!
8N!?43,/!G7!\&125&0(![+2<,.5!@7!G&)4.'(!40'!T+=,2!D1.0,.(!2-3*+//+*-"4-5(6-

7(8)+/(0)-3*((9(!Y!B&2/7!KJ'+0<1.=*U!D7!]!D7!:24.O(!SN#9^8$M!YU"(!S"87!
9#!%,&.=,!_7!H5,B,0/(!7'(-:"'+00$0(-7'(",";1(!.,B7!,'7!KS9NYW!T,)!`&.OU!:*4.2,/!

HA.+<0,.C/!H&0/(!SN#9M!V"^VYW!A-7!a4).,0A,!G7!a1A4/(!EQ2'!D,/543,05!H1</5.1A51.,!40'!@+./5!

?&*0I!K10>1<2+/*,'!D*7\7!5*,/+/(![,/5,.0!:&0/,.B45+B,!_4>5+/5!H,3+04.6(!SN9SM!8#^S#$7!
9S!Z&<,.5!G7!%10'.6(!7'(-<8(-"4-)'(-=,>-7(8)+/(0)-$0-!)?-@+))'(6A8-3"8B(,!Ka,+',0U!

_.+22(!SN$8M!"7!
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!"#$!

%&'()!*'+(',!-)!./*'+(',!(/!0'1.12!3()1%!0-&/!456676"!%'89&'1!':;+(9(%+<!%&8%!%&-1'!=&-!

&8>'!%&'!?-/!&8>'!+(,'!8/@!%&-1'!=&-!@-!/-%!&8>'!%&'!?-/!@-!/-%!&8>'!+(,'2!

?-A'!9-AA'/%8%-)1!811')%!%&8%!%&'!A'8/(/B!-,!kovsmo"!(/!3()1%!0-&/!C5C!(1!

=(%&!)',')'/9'!%-!%&'!./(>')18+!;-11(*(+(%<!D;-%'/%(8+E!-,!F&)(1%G1!;)-;(%(8%(-/2!

H&')',-)'I!kovsmo"!(1!./@')1%--@!81!A'8/(/B!J8++!(/9+.1(>'IK!%&.1!0'1.1!F&)(1%!(1!%&'!

;)-;(%(8%(-/!,-)!%&'!'/%()'!=-)+@!=(%&-.%!':9';%(-/2LC!H&'!1%8%'A'/%!-,!3()1%!0-&/!

456C!(1!%&'/!./@')1%--@!%-!A'8/!%&8%!F&)(1%G1!;)-;(%(8%(-/!=81!1.,,(9('/%!,-)!%&'!1(/1!

-,!%&'!'/%()'!=-)+@!D8++!&.A8/(%<!=(%&-.%!':9';%(-/EI!<'%!(%!-/+<!*'9-A'1!',,(9('/%!

=&'/!-/'!*'+('>'1!(/!0'1.1!D(2'2!%&'!;)-;(%(8%(-/!=81!1.,,(9('/%!,-)!8++!<'%!-/+<!

',,'9%(>'!,-)!%&-1'!=&-!*'+('>'E2L"!M-='>')I!1.9&!8/!(/%');)'%8%(-/!(1!./+(N'+<!=&'/!

-/'!9-/1(@')1!0-&/G1!)'8@')1&(;!8/@!&(1!@'1()'!%-!;)-A-%'!./(%<!*'%=''/!%&'!

0-&8//(/'!9-AA./(%<!8/@!%&'!=-)+@=(@'!F&)(1%(8/!9-AA./(%<!-/!%&'!*81(1!-,!

F&)(1%G1!=-)N2!H&'!*'%%')!./@')1%8/@(/B!-,!kovsmo"!(/!3()1%!0-&/!C5CO*81'@!.;-/!

%&'!9-/%':%O(1!%&8%!%&'!=-)@!)',')1!%-!8++!&.A8/(%<!=(%&-.%!@(1%(/9%(-/2!

H&'!8;;+(98%(-/!-,!0'1.1G!;)-;(%(8%(-/!(1!/-%!,-)!%&'!0-&8//(/'!9-AA./(%<!

-/+<!D(2'2!0'=(1&!*'+('>')1EP!)8%&')I!%&'!'/%()'!=-)+@!A8<!':;')('/9'!'%')/8+!+(,'2!H&'!

8)B.A'/%!(/!3()1%!0-&/!C5C!(1!9')%8(/+<!9-/1(1%'/%!=(%&!%&'!'A;&81(1!(/!%&'!3-.)%&!

Q-1;'+!D'2B2!45C6P!R5"$I!SSI!R4I!$#P!L5S$P!6#5CRI!CTP!6C5"CP!6"56LP!6456RI!6TP!6$5RI!TI!

6CI!CSE2!F-/1'U.'/%+<I!%&'!(/9+.1(>'!;&)81'!o{lou tou' kovsmou!(/@(98%'1!%&8%!0'1.1!

@('@!/-%!-/+<!,-)!0'=(1&!*'+('>')1I!*.%!8+1-!,-)!8++!;'-;+'!=(%&-.%!@(1%(/9%(-/2!H&'!

'/%()'!=-)+@!A8<!*'!18>'@!%&)-.B&!F&)(1%G1!;)-;(%(8%(-/I!=&(9&!(1!8/!(A;-)%8/%!

'A;&81(1!=&'/!-/'!9-/1(@')1!%&'!':9+.1(>(1%!%'/@'/9('1!%&8%!=')'!9-AA-/!%-!%&'!

/8%(-/!-,!V1)8'+I!%&8%!(1I!%&'!/-%(-/!%&8%!Q-@!)'>'8+'@!M(A1'+,!-/+<!%-!%&'A!8/@I!%&.1I!

(,!-/'!=8/%'@!%-!*'9-A'!8!A'A*')!-,!%&'!,8A(+<!-,!Q-@!(/!%&'!W+@!H'1%8A'/%I!

&'X1&'!&8@!%-!*'9-A'!8!0'=2!V,!%&'!;&)81'!o{lou tou' kovsmou!A'8/%!8++!&.A8/(%<!

=(%&-.%!':9';%(-/I!%&'!,()1%!9+8.1'!8/@!%&'!=-)@1!ajllaV kaiv!(/!%&'!/':%!9+8.1'!=-.+@!

/-%!&8>'!8/<!A'8/(/B2!V,!%&'!;)-;(%(8%(-/!-,!F&)(1%!=81!(/%'/@'@!,-)!8++!=(%&-.%!

':9';%(-/I!%&'/!(%!=-.+@!*'!A'8/(/B+'11!%-!@(1%(/B.(1&!;)-;(%(8%(-/!periV tw'n 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LC!YN(/I!!"#$"#%#&'()I!LSP!?A8++'<I!!"#$"#%#&'()I!S#2!
L"!YN(/I!!"#$"#%#&'()I!LS7LRP!Z).1'I!*+,,+-.#'/#&'()I!$S7$42!?''!8+1-I!,-)!9-A;8)(1-/I!

F8)1-/I!01//1234,#0'2,-1)+#'/#,(+#*'5+#'/#6'7I!6R7C6I!$"7$T2!
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!"#$!

aJmartiw'n hJmw'n!%&'(!)*+!,-.,!'%!o{lou tou' kovsmou!%'&!/'*.!0'123!*45+!,-(627!

8&-))+.9!:;+!-,!)*+!6&'6-)-4)-'.!%'&!)*+!,-.,!'%!)*+!+.)-&+!8'&23<!4.3!'(-))+3!)*+!

8'&3,!ajllaV kaiv=!

>1&)*+&('&+9!-)!8'123!?+!)*+'2'@-04227!-.4001&4)+!)'!4,,+&)!)*4)!A*&-,)B,!

6&'6-)-4)-'.!84,!,1%%-0-+.)!%'&!)*+!,-.,!'%!422!6+'62+9!7+)!-)!'.27!?+0'(+,!+%%+0)-5+!

8*+.!'.+!?+2-+5+,=!C%!)*+!3+4)*!'%!A*&-,)!)&127!6&'6-)-4)+3!)*+!8&4)*!'%!D'3!%'&!422!

6+'62+9!-)!8'123!?+!-(6',,-?2+!)'!&+@4&3!4.7'.+!4,!12)-(4)+27!8-)*'1)!+)+&.42!2-%+=!

E*+!24.@14@+!'%!>-&,)!/'*.!FGF!3'+,!.')!-.3-04)+!4.!40)142!6&'6-)-4)-'.!%'&!)*+!,-.,!'%!

,'(+9!4.3!.')!%'&!)*+-&,!'.279!?1)!42,'!6')+.)-4227!%'&!)*+!,-.,!'%!)*+!+.)-&+!8'&23=!

E*+!)+&(!:6')+.)-429<!'&!+5+.!:6&'5-,-'.429<!-,!.')!,)4)+3!-.!)*+!)+H)!I'%!0'1&,+9!

.+-)*+&!3'+,!)*+!)+H)!,6+4J!8-)*!&+@4&3!)'!4.!:40)142<!6&'6-)-4)-'.K=!/'*.!3-3!.')!

-.)+.3!)'!0'((1.-04)+!:)*+!6',,-?-2-)7!'%!%'&@-5+.+,,!L4,M!0',(-0!4.3!1.-5+&,42=<$N!

E*+!5+&?!ejstin!-.3-04)+,!0+&)4-.)7!4,!'66',+3!)'!6',,-?-2-)7!I8*-0*!(+4.,!'.+!3'+,!

.')!.++3!)'!1,+!('3-%-+&,9!,10*!4,!:40)142<!'&!:6',,-?2+<K=!O.+!(1,)!0'.,-3+&!8*4)!-,!

)*+!?4,-,!%'&!D'3B,!P13@(+.)!-%!)*+!@1-2)!'%!,-.!*4,!?++.!6&'6-)-4)+3!%'&!422!*1(4.-)7!

8-)*'1)!+H0+6)-'.=!Q2)*'1@*!-)!-,!2+.@)*79!/'*.!O8+.B,!3+%-.-)-5+!8'&3,!4&+!8'&)*!

R1')-.@!-.!)*+-&!+.)-&+)7=!

!

D'3!-(6',+3!*-,!8&4)*!31+!1.)'9!4.3!A*&-,)!1.3+&8+.)!)*+!64-.,!'%!*+22!%'&9!+-)*+&!

422!)*+!,-.,!'%!422!(+.9!'&!422!)*+!,-.,!'%!,'(+!(+.9!'&!,'(+!,-.,!'%!422!(+.=!C%!)*+!24,)9!

,'(+!,-.,!'%!422!(+.9!)*+.!*45+!422!(+.!,'(+!,-.,!)'!4.,8+&!%'&9!4.3!,'!,*422!.'!(4.!

?+!,45+3S!%'&!-%!D'3!+.)+&!-.)'!P13@(+.)!8-)*!1,9!)*'1@*!-)!8+&+!8-)*!422!(4.J-.3!%'&!

'.+!,-.9!.'!%2+,*!,*'123!?+!P1,)-%-+3!-.!*-,!,-@*)=!=!=!=!C%!)*+!,+0'.39!)*4)!-,!-)!8*-0*!8+!

4%%-&(9!)*4)!A*&-,)!-.!)*+-&!,)+43!4.3!&''(!,1%%+&+3!%'&!422!)*+!,-.,!L'%!,'(+!(+.M=!C%!

)*+!%-&,)9!8*79!)*+.9!4&+!.')!422!%&++3!%&'(!)*+!61.-,*(+.)!'%!422!)*+-&!,-.,T!U'1!8-22!

,479!:V+041,+!'%!)*+-&!1.?+2-+%S!)*+7!8-22!.')!?+2-+5+=<!V1)!)*-,!1.?+2-+%9!-,!-)!4!,-.9!'&!

.')T!C%!.')9!8*7!,*'123!)*+7!?+!61.-,*+3!%'&!-)T!C%!-)!?+9!)*+.!A*&-,)!1.3+&8+.)!)*+!

61.-,*(+.)!31+!)'!-)9!'&!.')=!C%!,'9!)*+.!8*7!(1,)!)*4)!*-.3+&!)*+(!('&+!)*4.!)*+-&!

')*+&!,-.,!%'&!8*-0*!*+!3-+3!%&'(!64&)4J-.@!'%!)*+!%&1-)!'%!*-,!3+4)*T!C%!*+!3-3!.')9!

)*+.!3-3!*+!.')!3-+!%'&!422!)*+-&!,-.,=!W+)!)*+(!0*'',+!8*-0*!64&)!)*+7!8-22=$X!

!

Q)'.+(+.)!4.3!6&-+,)*''3!(47!?+!&+@4&3+3!4,!0'+H)+.,-5+!)*&'1@*'1)!)*+!

O23!E+,)4(+.)=!A*&-,)9!)*+&+%'&+9!3-+3!%'&!)*',+!%'&!8*'(!;+!+H+&0-,+,!;-,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$N!Y4&,*4229!!"#$%&'$()*(+),-9!ZZ[=!
$X!\-22-4(!;=!D''239!+3=9!.,'(/)01$()*(+),-(23'-9!Z]!5'2,=!I^3-.?1&@*G!/'*.,)'.+!_!

;1.)+&9!Z$X#`X"S!&+6&-.)9!W'.3'.G!V4..+&!'%!E&1)*!E&1,)9!Z[]aK!Z#GZa"`aN=!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



!"#$!

%&'()*+,,-.!/0-!1(!(2(&3')()!1')!%&'()*+,,-!4,&!*+,)(!,4!*+(!4/5'67!,4!8,-9!

:;<)*'*;*',0!')!0,*!(44(3*;/6!'4!'*!-,()!0,*!/3*;/667!);<)*'*;*(.!*+;).!*+(!);<)*'*;*',0!,4!

/!)/3&'4'3'/6!='3*'5!')!/6>/7)!/0!(44(3*;/6!);<)*'*;*',09!1,>(=(&.!'4!?();)!-'(-!4,&!

'0-'='-;/6)!>+,!>'66!);44(&!(*(&0/667.!1')!%&,%'*'/*',0!3/00,*!<(!&(@/&-(-!/)!

(44(3*;/69!?,+0!3,55;0'3/*(-!/0!(*+0,6,@'3/6!='(>!*+/*!?();)!A+&')*!')!%&,%'*'/*',0!

4,&!*+(!)'0)!,4!?(>)!/0-!8(0*'6()!>+(&(=(&!*+(7!5/7!<(9!B,%6/-7C)!+750!DE/'*+!

F(='='0@G!(2%&())(-!);3+!/0!'5%,))'<'6'*7H!DI/75(0*!8,-!3/00,*!*>'3(!-(5/0-J

4'&)*!/*!57!<6((-'0@!:;&(*7C)!+/0-.!/0-!*+(0!/@/'0!/*!5'0(9G!B+(!-,3*&'0(!,4!/!=/@;(!

%&,%'*'/*',0!-,()!0,*!(2%&())!3(&*/'067.!0,&!-,()!'*!/33,5%6')+!/07!%;&%,)(9!B+(!

%&,%'*'/*',0!,4!A+&')*.!+,>(=(&.!%&,='-()!*+(!3(&*/'0*7!,4!*+(!4,&@'=(0())!,4!)'0)!4,&!

*+,)(!>+,!+/=(!*+(!:,09!

!

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

!

E'&)*!?,+0!KHK!'0-'3/*()!*+/*!*+(!<6())'0@)!,4!*+(!L())'/+!/&(!0,*!;0'M;(67!/0-!

%/&*'3;6/&67!/%%6'3/<6(!*,!?(>')+!<(6'(=(&)9!?,+0!&(4;*(-!/07!);3+!)(3*/&'/0!*+'0N'0@!

/0-!-(5,0)*&/*(-!*+/*!8(0*'6()!/&(!/6),!&(3'%'(0*)!,4!A+&')*C)!%&,%'*'/*',09!?();)!>/)!

0,*!5(&(67!*+(!%&,%'*'/*',0!4,&!*+(!)'0)!,4!/!)5/66!@&,;%!,4!<(6'(=(&)!'0!O)'/!L'0,&.!

<;*!4,&!*+(!3+'6-&(0!,4!8,-!*+&,;@+,;*!*+(!>,&6-9PQ!B+(!'0*(&%&(*/*',0!+(&('0!')!

3,04'&5(-!*+&,;@+!/!3,5%/&'),0!,4!E'&)*!?,+0!KHK!/0-!?,+0!RRHSRTSK9!B+(!3,0*(2*!

4,&!*+(!3,5%/&'),0!>'*+!*+(!8,)%(6!,4!?,+0!')!A/'/%+/)C!)*/*(5(0*!D*+/*!'*!')!

(2%(-'(0*!4,&!7,;!*+/*!,0(!5/0!-'(!4,&!*+(!%(,%6(.!/0-!*+/*!*+(!>+,6(!0/*',0!0,*!

%(&')+G!URRHV$W9!A/'/%+/)!>/)!%&'5/&'67!3,03(&0(-!>'*+!&(@/&-!*,!*+(!%,6'*'3/6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PQ!L'3+/(6)!&(X(3*(-!*+(!0,*',0!*+/*!E'&)*!?,+0!>/)!/--&())(-!*,!D!"#$%&!A+&')*'/0)!'0!

%/&*'3;6/&9G!1(!/))(&*(-!*+/*!E'&)*!?,+0!>/)!D>&'**(0!*,!/!A+&')*'/0!3,55;0'*7!>'*+,;*!

&(4(&(03(!*,!'*)!(*+0'3!</3N@&,;0-.!>+(*+(&!?(>')+!,&!8(0*'6(!,&!<,*+9G!O6*+,;@+!*+(!

/&@;5(0*/*',0!')!-'44(&(0*!>'*+!&(@/&-!*,!*+(!&(3'%'(0*).!L'3+/(6)C!3,036;)',0!')!())(0*'/667!

*+(!)/5(!/)!>+/*!+/-!<((0!-()3&'<(-!+(&('09!1(!3,036;-(-.!DB+(&(!')!0,*!,0(!Y%&,%'*'/*',0C!

4,&!;)!/0-!/0,*+(&!4,&!*+(!&()*!,4!*+(!>,&6-.!<;*!?();)!UkaiV aujtov"W!')!*+(!,067!)/3&'4'3(.!/0-!
*+(!,067!>/7!,4!)/6=/*',0!4,&!/669!B+(!%,'0*!')!0,*!*+/*!?();)!-'(-!4,&!(=(&7,0(!

'0-')3&'5'0/*(67!),!*+/*!(=(&7,0(!'0!*+(!>,&6-!')!'0!%&'03'%6(!4,&@'=(0.!<;*!*+/*!/66!*+,)(!

4,&@'=(0!/&(!4,&@'=(0!,0!*+(!</)')!,4!A+&')*C)!)/3&'4'3(!/0-!'0!0,!,*+(&!>/7G!UDO*,0(5(0*!'0!

?,+0C)!8,)%(6!/0-!Z%')*6().G!RR[W9!
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!

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

!"#$%&$!"'(")#*!+*#,"'-'#.+'#

/&(0/#*&#)("#1&%#*!"#0+*(&0#

+0)#2"#2(3'"41#('#*!"#

$%&$(*(+*(&0#1&%#&-%#'(0'5#

+0)#0&*#1&%#*!"#0+*(&0#&0467# +0)#0&*#1&%#&-%'#&0467#

8-*#(0#&%)"%#*!+*#2"#3(/!*#+4'&#

/+*!"%#*&/"*!"%#(0*&#&0"#*!"#
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!

012-@*!+.,%2&-A!61(73!2,B.!8..-!,!+'.).-31(*!.-%1(',A.).-+!+1!2&*!'.,3.'*!

?1'C!,+!7.,*+C!+61!'.,*1-*/!<(%'*C!&+!61(73!2,B.!'.,**('.3!+2.)!+1!%1-+.)57,+.!+2.!

'.,7&+9!+2,+!0.*(*!42'&*+@*!3.,+2!(51-!+2.!%'1**!.-+&'.79!5'15&+&,+.3!D13@*!6',+2!

,A,&-*+!.B.'9!*&-A7.!*&-/!="9&0)C!&+!61(73!2,B.!8..-!2.75?(7!,*!9.+!,-1+2.'!'.)&-3.'!

+2,+!42'&*+!6,*!-1+!).'.79!+2.!5'15&+&,+&1-!?1'!,!*),77!A'1(5!621!2,B.!?.7716*2&5!

6&+2!D13E!',+2.'C!+2.9!61(73!8.!%1)?1'+.3!89!+2.!+'(+2!+2,+!0.*(*!42'&*+!6,*!+2.!

5'15&+&,+&1-!?1'!+2.!.-+&'.!61'73!F6&+21(+!,-9!3&*+&-%+&1-!?1'!.+2-&%&+9G/!H-!+2.!8,*&*!

1?!42'&*+@*!,3B1%,%9!,-3!5'15&+&,+&1-C!+2.'.!&*!,!IA'.,+!)(7+&+(3.!1?!8.7&.B.'*!,77!1B.'!
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D13/JKL!

!

!

!

!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KL!42'&*+152.'!M/!N,**C!>!+*#?&-#@+6#A0&.B#C''-%+09"#&1#=+4D+*(&0#(0#E#,&!0!

FO,*2B&77.=!N!P!Q!R(87&*2&-AC!<$$KG!KS/!
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?2&!)@/4)8*-)0+!01!-2&!,08-.)+&!01!/.0/)-)*-)0+!:)-2!.&'*.,!-0!-2&!,&*-2!01!<2.)(-!

@&*+(!-2*-!-2&!A0.,!5&(9(!-.94B!(*-)(1)&,!-2&!:.*-2!01!C0,!*'*)+(-!()+>!?2&.&!*.&!
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82*.*8-&.!-0!,&@0+(-.*-&!:.*-2!*'*)+(-!29@*+)-B!:20!=&!8.&*-&,>!=0:&6&.F!-2&!
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iJlavskomai!:0.,!'.09/!)+!59,*)(@F!-2&!H&/-9*')+-F!*+,!-2&!I&:!?&(-*@&+-F!

,&@0+(-.*-&(!-2*-!-2&!+0-)0+!01!C0,E(!:.*-2!)(!*!7)74)8*4!,08-.)+&>!?2&!

@*8.0(-.98-9.*4!*+,!@)8.0(-.98-9.*4!*+*4B()(!01!-2&!9(&!01!iJlasmov"!)+!3).(-!502+!

JKLKM!NL#OP!,0&(!)+,)8*-&!*!(*8.)1)8&!01!/.0/)-)*-)0+F!-2*-!)(F!*+!*-0+&@&+-!-2*-!

.&+,&.(!C0,!/.0/)-)09(!-0:*.,!1*44&+!29@*+)-B>!?2&!:0.,!:094,!)+849,&!-2&!

80+8&/-!01!&%/)*-)0+M!20:&6&.F!-0!.&'*.,!-2&!9(&!01!iJlasmov"!*(!&%849,)+'!*+B!

80+8&/-!01!/.0/)-)*-)0+!8*++0-!7&!/.06&+!1.0@!-2&!7)74)8*4!-&%->!?2&!-&.@(!

Q/.0/)-)*-)0+R!*+,!Q&%/)*-)0+R!8*+!7&!.&'*.,&,!*(!80@/4&@&+-*.BF!*(!0//0(&,!-0!

7&)+'!80+-.*,)8-0.B>!?2&!80+()(-&+-!@&*+)+'!01!iJlasmov"!*+,!)-(!80'+*-&(!)+!84*(()8*4!

C.&&;!*4(0!80+1).@!-2)(!@&*+)+'>!5&(9(!-.94B!,),!(*-)(1B!C0,E(!:.*-2!*'*)+(-!()+>!

S-!)(!)@/0.-*+-!10.!(B(-&@*-)8!-2&040')&(!-0!80@@9+)8*-&!-2&!-.9-2!01!<2.)(-E(!

/.0/)-)*-)0+!7&8*9(&!)-!)(!*!/.)@*.B!*(/&8-!01!-2&!,08-.)+&!01!*-0+&@&+-!*+,!7&8*9(&!

)-!@&*+(!-2*-!-2&.&!)(!*+!&-&.+*4!*+,!9+82*+'&*74&!.&T9).&@&+-F!*(!*!80+(&T9&+8&!01!

()+F!:2)82!C0,!:20!)(!204B!*+,!.)'2-&09(!,&@*+,(>!U.)0.!-0!2*6)+'!*+!&11&8-!9/0+!

-2&!(97D&8-)6&!80+(8)09(+&((!01!1*44&+!29@*+)-BF!-2&!/.0/)-)*-0.B!(*8.)1)8&!01!<2.)(-!

2*,!*+!&11&8-!9/0+!C0,!1).(-!*+,!-29(!=)(!.&4*-)0+!-0!1*44&+!29@*+)-B!10.!:20@!=&!

/9./0(&,!-0!/.06),&!.&80+8)4)*-)0+>!G+&!8*++0-!.&/.&(&+-!-2&!*7(049-&!+&8&(()-B!01!

-2&!,&*-2!01!<2.)(-!:)-209-!80@@9+)8*-)+'!-2&!/.0/)-)*-0.B!&11&8-!01!=)(!*-0+&@&+->!

=0:&6&.F!8*9-)0+!)(!8&.-*)+4B!+&8&((*.B!7&8*9(&!)-!:094,!7&!,)(*(-.09(!-0!-2&!
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?*!&3!8+082+!*0!+21)+6!9-+&3*@3!62)*-!)3!A82/)'B!&/!*-2!32/32!*-)*!C2!2/6,+26!
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9-+&3*!4)3!)'30!)!A3,%3*&*,*&0/B!&/!*-2!32/32!*-)*!C2!6&26!)3!)!3,%3*&*,*2!.0+!3&//2+3>!

?*!40,'6!%2!4+0/1!*-2/!.0+!*-20'01&)/3!*0!/21'2(*!*-2!/0*&0/!0.!G06@3!4+)*-!0+!*-2!

8)<52/*!0.!*-2!82/)'*<!.0+!3&/!.+05!)/<!278')/)*&0/3!0.!*-2!62)*-!0.!9-+&3*>!H/0*-2+!

)382(*!0.!9-+&3*@3!+0'2!*-+0,1-!C&3!)*0/&/1!62)*-!&3!*-)*!0.!AE&()+;B!&/!*-2!32/32!*-)*!

C2!4)3!*-2!+28+232/*)*&E2!0.!3&//2+3!4-2/!C2!2/6,+26!*-2&+!6,2!82/)'*<!.0+!3&/>!

I/2!0.!*-2!8+&5)+<!6&..2+2/(23!%2*422/!(0E2/)/*!*-20'01&)/3;!)/6!0*-2+!

J+0*23*)/*!)/6!K05)/!9)*-0'&(!*-20'01&)/3!&3!*-2!,/62+3*)/6&/1!0.!*-2!2..2(*!0.!

9-+&3*@3!62)*->!L-2!8+&5)+<!6&3)1+2252/*!&3!4&*-!+21)+6!*0!4-2*-2+!9-+&3*!6&26!.0+!

*-2!3&/3!0.!)''!-,5)/&*<;!0+!&.!6&6!C2!6&2!.0+!*-2!3&/3!0.!*-032!4-0!40,'6!,'*&5)*2'<!

2782+&2/(2!+2(0/(&'&)*&0/!4&*-!G06>!L-2+2!)+2!2332/*&)''<!*40!E&243!4&*-!+21)+6!*0!

*-2!27*2/*!0.!*-2!62)*-!0.!9-+&3*M!N#O!9-+&3*!*+,'<!6&26!.0+!*-2!3&/3!)''!8208'2P!

*-2+2.0+2;!*-2!10382'!5233)12!&3!27*2/626!*0!)''!8208'2!%2(),32!+2(0/(&'&)*&0/!&3!

)(*,)''<!)E)&')%'2!.0+!*-25P!0+;!N$O!9-+&3*!6&6!/0*!6&2!.0+!*-2!3&/3!0.!2E2+<!82+30/!

%2(),32!*-2+2!40,'6!/0*!%2!)/<!82/)'*<!+25)&/&/1!.0+!)/<0/2;!4-&(-!40,'6!52)/!

*-)*!)''!8208'2!4&''!%2!3)E26;!4&*-0,*!27(28*&0/>!

H'*-0,1-!*-2!5)Q0+&*<!0.!(0E2/)/*!*-20'01&)/3!)/6!6&382/3)*&0/)'!

*-20'01&)/3!)1+22!4&*-!+21)+6!*0!*-2!52)/&/1!)/6!/)*,+2!0.!8+08&*&)*&0/;!*-2+2!&3!

3&1/&.&()/*!6&3)1+2252/*!4&*-!+21)+6!*0!*-2!/)*,+2!)/6!27*2/*!0.!*-2!62)*-!0.!:23,3!

9-+&3*>!R/.0+*,/)*2'<;!*-2!6&3)1+2252/*!&3!0.*2/!.0(,326!,80/!*-20'01&()'!

82+3,)3&0/!)3!0880326!*0!)(*,)'!272123&3>!S0+!27)58'2;!0/2!+2)63;!AL-2!/0+5)';!

,/%&)326!)88+0)(-!*0!*-&3!*27*!2E&62/(23!*-2!.)(*!*-)*!*-2!8+08&*&)*&0/!4)3!/0*!0/'<!

T.0+!0,+!3&/3@!%,*!)'30!T.0+!*-2!3&/3!0.!*-2!4-0'2!40+'6>@BUU!L-2!)332+*&0/!&3!

,/.0+*,/)*2!3&/(2!&*!&3!!"#$#$%&!'$()$!$$>!L-2!80&/*!-)3!)'+2)6<!%22/!5)62!%2(),32!/0!

&/*2+8+2*2+!623&+23!*0!1&E2!)!%&)326!*27*!)88+0)(-!*0!S&+3*!:0-/!$M$>!V0!&/*2+8+2*2+!

4)/*3!*0!%2!&62/*&.&26!)3!)608*&/1!)/!)%/0+5)'!%&)326!)88+0)(-;!*-,3!*-2!)332+*&0/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UU!F&1-*/2+;!*"+#,&-,'$.#&*$"/;!U#>!
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(7,3*'6!*+(!),%(!%,--(/8!
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).!*+,*!$-2$>$20,')!2.!-.*!*+$-?!*+,*!*+(!&/.3',%,*$.-!.5!*+(!<.)&('!$)!).%(+.:!

'$%$*(28!@$/)*!A.+-!BC#DB!$-2$3,*()!*+,*!*+(/(!$)!-.*!.-(!&/.&$*$,*$.-!5./!1('$(>(/);!,-2!

,-.*+(/!5./!*+(!/(%,$-2(/!.5!*+(!:./'28!9+(!&.$-*!$)!-.*!*+,*!A()0)!2$(2!5./!*+(!

(-*$/(!:./'2!$-2$)3/$%$-,*('6;!:+$3+!:.0'2!%(,-!*+,*!(>(/6.-(!$-!*+(!:./'2!+,)!

*+($/!)$-)!5./<$>(-!E,*!'(,)*;!$-!&/$-3$&'(FG!/,*+(/;!*+(!(%&+,)$)!$)!*+,*!/(3.-3$'$,*$.-!

$)!.-!*+(!1,)$)!.5!4+/$)*H)!,*.-$-<!2(,*+!,-2!*+,*!*+(/(!$)!-.!.*+(/!%(,-)!*.!/(3($>(!

5./<$>(-())!.5!)$-)8!

@$/)*!A.+-!BCB!2.()!$-2$3,*(!*+,*!A()0)!2$(2!,)!*+(!&/.&$*$,*$.-!5./!,''!*+(!)$-)!

.5!I$)!&(.&'(;!,-2!*+$)!,*.-(%(-*!*/0'6!,33.%&'$)+(2!/(3.-3$'$,*$.-!5./!I$)!&(.&'(8!

A()0)!2$(2!5./!,''!&(.&'(!:$*+.0*!2$)*$-3*$.-;!6(*!-.*!,''!:$*+.0*!(73(&*$.-;!,-2!*+()(!

&(.&'()!$-3'02(!-.*!.-'6!A(:)!10*!,').!J(-*$'();!*+0)!,''!*+.)(!5./!:+.%!I(!2$(2!:$''!

(7&(/$(-3(!/(3.-3$'$,*$.-!.-!*+(!1,)$)!.5!4+/$)*H)!,2>.3,36!,-2!&/.&$*$,*$.-8!

K(>(/*+('());!*+(.'.<$,-)!%0)*!)*/$>(!5./!3',/$5$3,*$.-!:$*+!/(<,/2!*.!*+(!,))(/*$.-!

*+,*!4+/$)*!2$(2!5./!I$)!&(.&'(!.-'6!1(3,0)(!$*!3.0'2!1(!0-2(/)*..2!*.!$%&'6!*+,*!*+(!

<.)&('!$)!.-'6!,&&'$3,1'(!*.!,!3+.)(-!5(:8!4.->(/)('6;!*+(!,))(/*$.-!*+,*!4+/$)*!2$(2!

5./!,''!&(.&'(!2.()!$-2$3,*(!*+,*!/(3.-3$'$,*$.-!$)!,>,$',1'(!-.*!.-'6!*.!,!)%,''!</.0&!

.5!1('$(>(/)!$-!L)$,!M$-./!E./!(>(-!$-!*+(!)(-)(!.5!,-!N'2!9()*,%(-*!&,/*$30',/$)%!$-!
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.'(+,'+($B!8#%,#!1/>!$M$&!L$!+&*$(.'))*!')!$A#%L%'!/!,)&,$&'(%,!-)(1/'7!3)(!

%&.'/&,$B!'#$!$10#/.%.!%&!'#$!0()5)2+$!:;9;=I<!%.!+0)&!'#$!/+'#$&'%,!/&*!
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S%2#'B!/&*!%&!T%1!'#$($!%.!&)!*/(E&$..!/'!/55U<B!'#$!,5/%1.!/&*!-/5.$!0()0).%'%)&.!

L$'8$$&!6)#&!/&*!#%.!)00)&$&'.!,)10(%.$!'#$!-%(.'!0(%1/(>!.'(+,'+(/5!+&%'!:;9GH

@9@<7!"#$!.)1L$(&$..!)-!'#$!/..$('%)&!%&!;9;J!:ejaVn ei[pwmen o{ti oujc hJmarthvkamen<!

&$,$..%'/'$.!'#$!/..+(/&,$!0()M%*$*!')!'#$!L$5%$M$(!%&!@9;=@7!"#$!.%&.!)-!L$5%$M$(.!

/($!-)(2%M$&!L/.$*!+0)&!'#$!/*M),/,>!/&*!0()0%'%/'%)&!)-!6$.+.!V#(%.'7!3%(.'!6)#&!

@9;=@!/(2+$.!,)&,5+.%M$5>!'#/'!'#$!'(+$!L$5%$M$(!.#)+5*!/*1%'!'#$!($/5%'>!)-!.%&!/&*!

/M/%5!)&$.$5-!)-!'#$!,)&'%&+%&2!8)(E!)-!6$.+.!V#(%.'!%&!'#$!0($.$&,$!)-!'#$!3/'#$(!)&!

#%.W#$(!L$#/5-7!6$.+.!V#(%.'!05$/*.!'#$!,/+.$!)-!'#$!L$5%$M$(!L$-)($!'#$!3/'#$(B!/&*!

T%.!($.0)&.%L%5%'>!/.!paravklhton!:P+00)('$(!)(!P0)&.)(<!%.!')!/..%.'!'#$!V#(%.'%/&!

L>!T%.!0($.$&,$!L$-)($!'#$!3/'#$(7!

X)($)M$(B!/.!divkaionB!T$!,/&!($1/%&!%&!'#$!0($.$&,$!)-!'#$!3/'#$(!-()1!

8#)1!/55!.%&!$A,5+*$.7!"#$!,#/(/,'$(%.'%,!)-!6$.+.!V#(%.'!/.!divkaion!1/E$.!T%.!

0/(/,5$'%)&!L)'#!$--$,'+/5!/&*!0)..%L5$7!6$.+.!V#(%.'!%.!&)'!)&5>!Q+/5%-%$*!/.!'#$!

(%2#'$)+.!Y&$!')!)--$(!'#$!iJlasmov"B!L+'!/5.)!RT$!T%1.$5-U!%.!'#$!M$(>!iJlasmov"!'#/'!T$!

)--$($*7!"#$!%&'$&.%M$!aujtov"!$10#/.%F$.!'#/'!6$.+.!%.!L)'#!'#$!)--$($(!/&*!'#$!

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



! "#$!

%&&'()*+,!-%./!./'!0()'1.!2*3!./'!124()&)4'!54&6!7'-!8,#9:6!;/'!4%*4'0.!%&!0(%0).)2.)%*!

)1!'<)3'*.!)*!./2.!='1>1!)1!3'0)4.'3!21!-%./!./'!<)4.)?!2*3!./'!0()'1.6!@)(1.!=%/*!A,#!

3'0)4.'3!='1>1!21!./'!-'B)'<'(C1!D3<%42.'!proV" toVn patevraE!2*3!./'!12?'!

3'14()0.)%*!)1!2B1%!'<)3'*.!)*!A,A6!='1>1!0B'231!./'!421'!%&!+>)B.F!1)**'(1!proV" toVn 

patevraE!G/%!)1!-')*+!0'.).)%*'3!.%!02(3%*!./'!1)**'(C1!24H*%GB'3+'3!+>)B.6!;/'!

211%4)2.)%*!%&!iJlasmov"!G)./!paravklhton!4%*&)(?1!./'!4%*4'0.!%&!0(%0).)2.)%*6!I%./!

iJlasmov"!2*3!paravklhton!4%*<'F!./'!*%.)%*!%&!+2)*)*+!./'!@2./'(C1!1>00%(.E!G/%!)1!

./'!%*'!.%!G/%?!200'2B!)1!?23'!2*3!./'!0(%0).)2.%(F!124()&)4'!)1!%&&'('36!

@2BB'*!/>?2*).F!)1!'1.(2*+'3!&(%?!J%3!21!2!4%*1'K>'*4'!%&!1)*E!./>1!&%(!2*F!

('4%*4)B)2.)%*!.%!-'!244%?0B)1/'3!G)./!7)?E!%*'!?>1.!/2<'!./')(!1)*1!&%(+)<'*!2*3!

.%!-'!4B'2*1'3!&(%?!>*()+/.'%>1*'11!.%!7)1!12.)1&24.)%*6!;/'!3)1.)*4.!'?0/21)1!)*!

='G)1/!./%>+/.E!21!%00%1'3!.%!J(''H!./%>+/.E!)1!./2.!/>?2*).F!)1!'1.(2*+'3!&(%?!

J%3!-'42>1'!%&!1)*6!;/'!G%(H!%&!L/()1.!)1!./>1!./'!0(%<)1)%*!&%(!1)*!2*3!./'!?'2*1!

&%(!('4%*4)B)2.)%*6!;/'!*%>* iJlasmov"!)1!2!+%%3!G%(3!.%!)*3)42.'!/%G!('4%*4)B)2.)%*!

)1!0%11)-B'!-'42>1'!iJlasmov"!3'0)4.1!./'!('B2.)%*1/)0!%&!%*'!*2.>('!.%!2*%./'(M!).!

)*3)42.'1!./'!200'21'?'*.!%&!J%3C1!G(2./E!2*3!./2.!('4%*4)B)2.)%*!)1!0%11)-B'!

-'42>1'!iJlasmov"!/21!%44>(('36!

;/'!./'%B%+)42B!G%(3!N2.%*'?'*.O!1)+*)&)'1!./'!?'2*1!-F!G/)4/!/2(?%*F!2*3!

0'24'!)1!24/)'<'3!-'.G''*!./%1'!G/%!2('!'*'?)'1E!/'*4'!('4%*4)B)2.)%*6!;/'!G%(3!

N2.%*'?'*.O!)1!2!4%?0('/'*1)<'!.'(?!./2.!('&'(1!.%!./'!G%(H!%&!L/()1.!-F!G/)4/!

1)**'(1!2('!('4%*4)B'3!.%!J%36!;/'!('4%*4)B)2.)%*E!/%G'<'(E!)1!*%.!?'('BF!2!4%??%*!

('4%*4)B)2.)%*!&%(!).!%44>(1!G)./)*!2!10'4)&)4!-24H+(%>*3!%&!PB3!;'1.2?'*.!3%4.()*'!

2*3!0(24.)4'6!Q*3'(!./'!R%12)4!4%*1.).>.)%*E!2!124()&)4)2B!<)4.)?!3)'3!.%!24/)'<'!

2.%*'?'*.!&%(!1)*6!D44%(3)*+!.%!S'<).)4>1!#T,##E!./'!1/'33)*+!%&!-B%%3!-F!./'!

124()&)4)2B!<)4.)?!G21!'<)3'*4'!%&!).1!3'2./6!I)-B)42B!2.%*'?'*.!)1!2!10'4)&)4!

('4%*4)B)2.)%*!./2.!G21!'&&'4.'3!-F!./'!3'2./!%&!='1>1!L/()1.6!;/'('&%('E!./)1!3'&)*).'!

2.%*'?'*.!?>1.!-'!>*3'(1.%%3!G)./!.'(?)*%B%+F!./2.!4%??>*)42.'1!).1!10'4)&)4!

-24H+(%>*3!2*3!('2B).FE!21!%00%1'3!.%!./)*H)*+!%&!./'!2.%*'?'*.!%&!L/()1.!G)./!

.'(?)*%B%+F!%&!2!+'*'(2B!4%*4'0.)%*6!U*!./'!2*4)'*.!V'2(!W21.E!&%(!)*1.2*4'E!2*!

%&&'()*+!%&!2.%*'?'*.!'*2-B'3!.G%!'*'?)'1!.%!-'!N2.!%*'EO!./2.!)1E!('4%*4)B'36!V%.!
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! "#$!

%&'(!)*+*!,-*!.*%.'*!%/!01+2*'!3%4&562&,!%/!,-*5+!&**7!/%+!2,%&*8*&,!)5,-!9%7:!;<,!

2'1%!%,-*+!.*%.'*1!%/!,-*!2&35*&,!=*2+!>21,!2//5+8*7!,-*!3%88%&!&%,5%&!,%!.'232,*!2!

7*5,(?!@%)*A*+:!5,!51!%&'(!,-*!B'7!C*1,28*&,!,-2,!,-*!&**7!/%+!2&!%//*+5&4!%/!

2,%&*8*&,!51!57*&,5/52;'*!)5,-5&!,-*!3%&,*D,!%/!2&!2<,-*&,53:!3%A*&2&,!+*'2,5%&1-5.!

;*,)**&!9%7!2&7!-<82&5,(?!

E5;'532'!2,%&*8*&,!32&&%,!;*!7*/5&*7!5&!,*+81!%/!,-*!4*&*+2'!3%&3*.,!%/!,-*!

2&35*&,!=*2+!>21,?!E5;'532'!2,%&*8*&,!51!&%,!%&'(!<&5F<*!)5,-!+*42+7!,%!,-*!

3%A*&2&,2'!+*'2,5%&1-5.:!;<,!2'1%!)5,-!+*42+7!,%!,-*!5&5,52,5A*?!0&!,-*!B'7!C*1,28*&,:!

2,%&*8*&,!51!5&7**7!5&,+532,*'(!+*'2,*7!,%!123+5/53*?!@%)*A*+:!,-*!%//*+5&4!%/!

2,%&*8*&,!51!&%,!7*.*&7*&,!<.%&!-<82&!5&5,52,5A*?!0&!,-*!B'7!C*1,28*&,:!9%7!

+*A*2'1!@51!3-2+23,*+!2&7!)5'':!2&7!5&1,+<3,1!/2''*&!15&&*+1!21!,%!-%)!,-*(!82(!

2..+%23-!@58?!9%7:!,-*+*/%+*:!,2G*1!,-*!5&5,52,5A*!5&!82G5&4!.+%A515%&!/%+!

+*3%&35'52,5%&?!C-*!8*1124*!%/!,-*!=*)!C*1,28*&,!)21!/<&728*&,2''(!751,5&3,!/+%8!

,-*!,+275,5%&2'!3%&3*.,1!%/!2,%&*8*&,!5&!3'211532'!9+**G?!

H5+1,!I%-&!51!2'1%!751,5&3,!5&!5,1!7*13+5.,5%&!%/!I*1<1!J-+51,!21!paravklhton!2&7!

iJlasmov"?!C-*!&2,<+*!%/!,-*!K%+7!I*1<1!J-+51,!21!;%,-!paravklhto"!)5,-!,-*!H2,-*+:!5&!

2775,5%&!,%!;*5&4!,-*!iJlasmov"!/%+!15&&*+1:!7*.53,1!2&!-<82&!+*'2,5%&1-5.!)5,-!9%7!

,-2,!7%*1!&%,!*D51,!5&!.+*LJ-+51,52&!9+**G!'5,*+2,<+*?!>D285&2,5%&!%/!,-*!<124*!%/!

iJlasmov"!5&!.+*LJ-+51,52&!2&7!*D,+2LJ-+51,52&!'5,*+2,<+*1!)21!*11*&,52'!/%+!

7*8%&1,+2,5&4!,-2,!,-*!75//*+*&3*1!)5,-!,-*!;5;'532'!<124*!2+*!/<&728*&,2''(!

.+%/%<&7?!J%&1*F<*&,'(:!5,!51!A2'57!,%!3%&3'<7*!,-2,!,-*!M.%1,'*!I%-&!757!&%,!+*'(!

<.%&!3'211532'!9+**G!'5,*+2,<+*!/%+!-51!<124*!%/!,-*!,*+8!iJlasmov"!)5,-!+*42+7!,%!,-*!

/%+45A*&*11!%/!15&1?!E%,-!I%1*.-<1!2&7!N-5'%!<1*7!,-*!iJlavskomai!)%+7!4+%<.!)5,-!

,-*!&%+82'!8*2&5&4!%/!.+%.5,52,*?!C-*!1*&,58*&,!,-2,!9%7O1!2&4*+!51!2+%<1*7!;(!15&!

)21!*A57*&,!5&!82&(!%/!,-*!.21124*1!5&!)-53-!,-*!,+2&1'2,%+1!%/!,-*!P*.,<245&,!<1*7!

)%+71!/+%8!,-* iJlavskomai!4+%<.?!

C-*!B'7!C*1,28*&,!123+5/53*1!,(.5/5*7!,-*!iJlasmov"!,-2,!)21!(*,!,%!;*!

82&5/*1,*7!5&!,-*!N*+1%&!2&7!)%+G!%/!,-*!K%+7!I*1<1!J-+51,?!C-*!K*A5,532'!%//*+5&41!

3%88<&532,*7Q5&!2!A5A57!2&7!.*+.*,<2'!82&&*+Q,-*!&*3*115,(!/%+!2&!5&&%3*&,!'5/*!

,%!;*!45A*&!5&!*D3-2&4*!/%+!,-*!'5/*!%/!,-*!4<5',(?!C-*!1-*7!;'%%7!+*A*2'*7!
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! "#$!

%&'()*+%,%-./!01'0!-*&!23-%.0-!*&!43'015!6,4!%-34!013!738*0*9'.!,::32*&+-!0,!

43(,&-02'03!;*-!1,.*&3--!'&4!;*-!<2'01!'+'*&-0!-*&5!=13!738*0*9'.!,::32*&+-!(%-0!)3!

9,&02'-034!<*01!'&9*3&0>!?'+'&!-'92*:*93-!)39'%-3!)*).*9'.!-'92*:*93-!<323!&,0!+*83&!

&393--'2*./!)/!013!+2'03:%.!'-!)/!013!+%*.0/>!'&4!013!,::32*&+-!<323!&,0!('43!)/!013!

*+&,2'&0!'-!)/!013!*&-02%90345!

@%20132(,23>!013!<2'01!,:!6,4!*-!'!:%&4'(3&0'.!9,(?,&3&0!0,!013!013,.,+/!

,:!013!A.4!=3-0'(3&0>!'&4!013!9,&93?0!,:!?2,?*0*'0*,&!*-!'.-,!:%&4'(3&0'.!0,!013!

)*).*9'.!-'92*:*9*'.!2*035!=13!832)!rp^K!3B?23--3-!013!<,2-1*??32C-!9,+&*D'&93!,:!013!

4*8*&3!4*-?.3'-%23!'+'*&-0!-*&>!'&4!01%->!013!032(!9,&83/34!'!:%&4'(3&0'.!

?2,?*0*'0,2/!9,&&,0'0*,&>!383&!01,%+1!013!+2'(('0*9'.!9,&-02%90*,&!('/!8'2/5!=13!

&,&E9%.0*9!%-'+3!,:!rp^K!*-!9,&:*2('0*,&!,:!013!?2,?*0*'0,2/!(3'&*&+!F9:5!63&!"GHG#I!

J2,8!#KH#LM5!@%20132(,23>!013!?12'-3!N'!-,,01*&+!'2,('O!0,!013!7,24!Fj^ojyn]-j^yr@M!

*&4*9'03-!'!-'92*:*93!,::3234!*&!:'*01>!<1*91!23-%.034!*&!013!23-0*&+!,:!6,4C-!'&+325!=13!

3B?23--*,&!'??.*3-!0,!013!<2'01!,:!6,4!'+'*&-0!-*&>!<1*91!013!,::3232!'??3'-3-!

012,%+1!013!,::32*&+5!=13!-'92*:*93!(,834!6,4!0,!)3!:'8,2')./!4*-?,-34!0,!013!

<,2-1*??325!

=13!)*).*9'.!-'92*:*9*'.!2*03-!*&4*9'03!013!*43&0*0/!,:!239,&9*.*'0*,&5!

P39,&9*.*'0*,&!*-!013!23(,8'.!,:!6,4C-!'&+32!'+'*&-0!-*&5!Q13&!'!-*&&32!3B?32*3&93-!

239,&9*.*'0*,&>!*0!*-!)39'%-3!013!'00*0%43!,:!6,4!1'-!91'&+345!=13!-*&:%.&3--!,:!

1%('&*0/!43-3283-!6,4C-!<2'01I!1,<3832>!*&!239,&9*.*'0*,&>!6,4!'4,?0-!'!:'8,2').3!

'00*0%43!0,<'24!013!-*&&32>!'&4!013!9,&-3R%3&93!*-!'!?32-,&'.!'&4!.*8*&+!

23.'0*,&-1*?!<*01!;*(5!S,&-3R%3&0./>!239,&9*.*'0*,&!*-!6,4<'24>!01'0!*->!*0!*-!&,0!013!

23(,8'.!,:!013!-*&&32C-!3&(*0/!0,<'24!6,4I!2'0132>!239,&9*.*'0*,&!*-!013!23(,8'.!,:!

6,4C-!<2'01!0,<'24!-*&&32-5!=13!,&./!23'-,&!<1/!013!-'&+%*&'2/!-'92*:*93-!<323!

?2,?*0*'0,2/!*-!01'0!013/!0/?*:*34!013!-%)-0*0%0*,&'2/!-'92*:*93!,:!013!7,24!T3-%->!'&4!

01%-!(34*'034!013!3::390-!,:!;*-!:*&'.!-%)-0*0%0*,&!:,2!-*&5!

T,1&!4383.,?34!1*-!013,.,+/!:,2!013!23'432-!)/!'--320*&+!1,<!*0!*-!01'0!6,4!

('&*:3-0-!;*-!.,83>!&'(3./!)/!-3&0!;*-!,&./!)3+,003&!U,&!*&0,!013!<,2.4!!"#$%!013!

iJlasmov"!:,2!-*&!FLH#VM5!W.01,%+1!013!(3'&*&+!,:!iJlasmov"!<'-!43:*&34!)/!*0-!9,&03B0!

*&!GHG>!*0!<,%.4!)3!<2,&+!0,!9,&9.%43!01'0!013!')-3&93!,:!01,-3!9,&93?0-!01'0!'23!-,!
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! "#$!

%&'()*'+,!-+!./.!)&'!012'314!+'5),'6!7&12!,3'!2')+-+5!17!iJlasmov"!-+!8/#9:!;3'!

'2%3)0-0!-+!8/#9!-0!<%1+!,3'!7)=,!,3),!,3'!>1+!4)0!0'+,!7&12!?16@!)+6!A%&1%-,-),-1+B!

-+!8/#9!41<*6!2)C'!,3'!,'D,!21&'!&')6-*E!<+6'&0,)+6)F*'!0-+='!?16!4)0!)*&')6E!

&'7'&'+='6!)0!,3'!1FG'=,!17!H3&-0,I0!)6(1=)=E!-+!./#:!J==1&6-+5!,1!K13+@!,3'!&')01+!

43E!,3'!L),3'&!0'+,!M-0!>1+!4)0!71&!M-2!,1!F'!,3'!iJlasmoVn periV tw'n aJmartiw'n 

hJmw'n:!;3'!&')01+!71&!,3'!iJlasmov"!-0!,3),!0-+!'0,&)+5'0!3<2)+-,E!7&12!?16@!)+6!,3-0!

6-03)&21+E!)+6!'0,&)+5'2'+,!&'2)-+0!<+,-*!H3&-0,!-+,'&('+'0!,1!%&1(-6'!

&'=1+=-*-),-1+:!N3'+!?16!4)0!)%%')0'6!FE!,3'!6'),3!17!M-0!>1+@!-,!4)0!,3'+!,3),!M-0!

*1('!=1<*6!F'!1<,%1<&'6!,1!0-++'&0!,3&1<53!,3'!0)=&-7-='!17!K'0<0!H3&-0,:!;3'!<+-O<'!

&1*'!17!&'2-,,-+5!,3'!0-+0!17!,3'!41&*6@!)+6!,3'&'FE!&'21(-+5!,3'!6-03)&21+E!)+6!

'0,&)+5'2'+,!F',4''+!?16!)+6!0-++'&0!F'*1+50!,1!H3&-0,!)*1+':!

;3'!+),<&'!)+6!'D,'+,!17!H3&-0,I0!),1+'2'+,!=)++1,!F'!0'%)&),'6!7&12!')=3!

1,3'&@!)+6!='&,)-+*E!+1,!-+!,3'!L-&0,!P%-0,*'!17!K13+:!N-,3!&'5)&6!,1!,3'!6'),3!17!

H3&-0,@!,3'!O<'0,-1+!-0!43',3'&!,3'!6'),3!17!K'0<0!,&<*E!%&1%-,-),'6!,3'!4&),3!17!,3'!

L),3'&@!43-=3!-+6<='6!M-2!,1!&'21('!M-0!6-(-+'!4&),3!)+6!,1!*11C!4-,3!7)(1&!<%1+!

,310'!71&!4312!H3&-0,!-0!paravklhto"!)+6!iJlasmov":!;3'!*-,'&)&E!=1+,'D,!7)(1&0!,3'!

-+,'&%&',),-1+!A%&1%-,-),-1+B!F'=)<0'!K'0<0!H3&-0,!-0!)!paravklhto"!1+!,3'!F)0-0!17!

M-0!iJlasmov" . . . periV tw'n aJmartiw'n hJmw'n:!;3'!=1221+!'2%3)0-0!F',4''+!./.!

)+6!8/#9!-0!,3'!%3&)0'@!periV tw'n aJmartiw'n hJmw'n:!H1+0'O<'+,*E@!,3'!%&-1&-,E!17!,3'!

ajggeliva!-0!,3'!0-+0!17!,310'!431!)&'!F'*-'('&0@!)0!1%%10'6!,1!A!"#$%&#'&,3'!431*'!

41&*6@B!)+6!,3-0!'2%3)0-0!-0!,3'!&')01+!71&!'2%*1E-+5!0)=&-7-=-)*!Q),1+-+5R!*)+5<)5':!
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<+6'&0,116!)0!'D%-),-1+!)+6!%&1%-,-),-1+@!)0!1%%10'6!,1!6'2)+6-+5!1+'!1&!,3'!

1,3'&:!;3'!F'0,!2)++'&!-+!43-=3!,1!,&)+0*),'!,3'!iJlavskomai!41&6!5&1<%!41<*6!F'!,1!

&'5)&6!'D%-),-1+!)+6!%&1%-,-),-1+!)0!2<,<)**E!-+=*<0-('@!+1,!'D=*<0-('!Q-:':!,3'!
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)./!2(+34(1)(5!*+8!2()/&*&9!5'+)/0)!8/-'+1)&*)/!).*)!)./!:/1)!&/+8/&(+3!',!iJlasmov"!(+!

;(&1)!<'.+!=>=!*+8!?>#@!(1!%&'%()(*)('+6!
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14:1)()4)('+!,'&!1(++/&16!A./!G'&8!</141!*5)4*229!H*1!'%%'1/8!)'!%')/+)(*229I!

/0.*41)/8!)./!D&*).!',!J'8!'+!:/.*2,!',!K(1!%/'%2/6#!</141!14&/29!8(/8!,'&!K(1!'D+!(+!

*!-*++/&!).*)!K/!8(8!+')!,'&!/L/&9'+/!:/5*41/!')./&D(1/!)./!*+3/&!',!J'8!*3*(+1)!

/L/&9!1(++/&!D'428!:/!5'-%2/)/29!*%%/*1/8F!*+8!)./+!K(1!D&*).!D'428!+'!2'+3/&!:/!

8(&/5)/8!)'D*&8!*+9'+/6!M,!J'8!&/N4(&/1!*!84*2!'4)%'4&(+3!',!K(1!D&*).!*3*(+1)!)./!

1*-/!1(+1O,(&1)!*3*(+1)!)./!G'&8!</141F!*+8!)./+!*3*(+1)!)./!4+:/2(/L(+3!*+8!

4+&/%/+)*+)!1(++/&O).*+!+'+/!5'428!:/!&/5'+5(2/8!)'!K(-6!

P5&(%)4&/F!.'D/L/&F!(+8(5*)/1!).*)!*)!)./!Q483-/+)!',!)./!4+&(3.)/'41F!)./!

D(5R/8!D(22!:/!Q483/8!*55'&8(+3!)'!)./(&!e[rga!H5,6!S/L6!=@>#=T#"IF!*1!'%%'1/8!)'!)./!

1(+32/!1(+!H8//8I!',!4+:/2(/,!H5,6!U*))!#V>=WE!U*&R!#=>"XT?@E!S'-!=>YE!C'2!">YTVI6!

K'D/L/&F!)./!8/*).!',!C.&(1)!8(8!)&429!%&'%()(*)/!J'8F!D.(5.!-/*+1!).*)!K/!D*1!+')!

)./!%&'%()(*)('+!,'&!*22!.4-*+()9!,'&!)./+!/L/&9'+/!D'428!:/!1*L/8!:/5*41/!C.&(1)Z1!

%&'%()(*)('+!D'428!.*L/!/,,/5)(L/29!/0.*41)/8!J'8Z1!D&*).!'+!:/.*2,!',!*22!.4-*+()96!

C'+1/N4/+)29F!)./!/,,/5)(L/+/11!',!)./!8/*).!',!C.&(1)!(1!4+2(-()/8F!9/)!)./!/0)/+)!(1!

2(-()/86![1!/L(8/+)!,&'-!)./!5'+1(8/&*)('+!',!iJlasmov"!D().(+!1'5(*2!*+8!.(1)'&(5*2!

5'+)/0)1F!)./!5'+5/%)!',!%&'%()(*)('+!(1!8(1)(+5)(L/29!</D(1.F!*1!/L(8/+)!(+!)./!

)/&-(+'2'39!',!1*5&(,(5/!D().(+!)./!\28!A/1)*-/+)6!A.&'43.'4)!)./!<'.*++(+/!

D&()(+31F!)./&/!D*1!/-%.*1(1!4%'+!)./!1*2L(,(5!(+)/+)!)'D*&8!)./!D'&28F!+')!Q41)!

</D(1.!:/2(/L/&16!K'D/L/&F!)./!,*5)!).*)!kovsmo"!5*+!:/!&/,/&/+5/8!(+!*!+/3*)(L/!*+8!

'%%'1()('+*2!-*++/&!(+8(5*)/8!)./&/!D*1!*!)&4/!.*]*&8!).*)!*+!/05241(L/+/11!5'428!

8/L/2'%!*-'+3!<'.+Z1!&/*8/&6!;'&!).(1!&/*1'+F!<'.+!52*&(,(/8F!kaiV aujtoV" iJlasmov" 

ejstin periV tw'n aJmartiw'n hJmw'n, ouj periV tw'n hJmetevrwn deV movnon ajllaV kaiV periV 

o{lou tou' koVsmou6![1!*+![%'1)2/!)'!)./!</D1!H5,6!J*2!=>$I!*+8!D().!*!2/))/&!*88&/11/8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!^M!*-!)./!3''8!1./%./&8F!*+8!M!R+'D!U9!'D+!*+8!U9!'D+!R+'D!U/F!/L/+!*1!)./!

;*)./&!R+'D1!U/!*+8!M!R+'D!)./!;*)./&E!*+8!M!2*9!8'D+!U9!2(,/!,'&!)./!1.//%_!H<'.+!#@>#?T
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%&!'()*+,!-(.*(/(0+1!'&,2!3(+*0(3!%&!(45.6*2!%,6%!%,(!-(2(7*%+!&7!8,0*+%9+!63/&:6:;!623!

50&5*%*6%*&2!60(!(77(:%*/(!7&0!6..!<*+!5(&5.(=!

>(.6%(3!7&0?+!&7!%,(!2&@2!iJlasmov"!60(!7&@23!*2!>&?62+!"A#B!623!<(-0()+!

#ACD=!E(60.;!(/(0;!:&??(2%6%&0!6F0((+!%,6%!<(-0()+!)6+!6330(++(3!%&!6!'()*+,!

6@3*(2:(=!>&?62+1!,&)(/(01!*+!:(0%6*2.;!?&0(!*2:.@+*/(!*2!0(63(0+,*51!;(%!'()*+,!

0(63(0+!60(!6330(++(3!+(/(06.!%*?(+!*2!%,(!-(F*22*2F!:,65%(0+1!560%*:@.60.;!)*%,*2!

%,(!/(0+(+!%,6%!50&/*3(!%,(!:&2%(4%!7&0!G6@.9+!0(7(0(2:(!*2!"A#B!H:7=!#ACI"1!CDI#JK!"AJK!

LACM=!N,(!7&0?!&7!iJlasmov"!*2!>&?62+!"A#B!*+!62!@2(O@*/&:6.!'()*+,!%(0?1!),*:,!

*23*:6%(+!%,6%!%,(!&::@00(2:(!&7!iJlasmov"!*2!%,(!P*0+%!Q5*+%.(!&7!'&,2!)6+!+*?*.60.;!

6330(++(3!%&!'()*+,!-(.*(/(0+=!<*+!0(?*23(0!%&!6!'()*+,!0(63(0+,*5!*+!%,6%!'(+@+!

8,0*+%!*+!2&%!&2.;!50&5*%*6%*&2!7&0!%,(!+*2+!&7!<(-0()+1!-@%!6.+&!7&0!%,(!+*2+!&7!

R(2%*.(+!70&?!(/(0;!26%*&2!623!%&2F@(!%,0&@F,&@%!%,(!)&0.3=#!'&,2!)0&%(!+*?*.60.;!

*2!>(/(.6%*&2!BAJ1!)*%,!0(F603!%&!%,(!S&03!'(+@+1!),&!*+!)&0%,;!%&!-(!506*+(3!-(:6@+(!

)*%,!<*+!-.&&3!<(!T5@0:,6+(3!U+*22(0+V!7&0!R&3!=!=!=!70&?!(/(0;!%0*-(!623!%&2F@(!623!

5(&5.(!623!26%*&2=W!

N,(&.&F*62+!)*..!3&!)(..!%&!:&??@2*:6%(!%,6%!%,(!S&03!'(+@+!%0@.;!+6%*+7*(3!

%,(!)06%,!&7!R&3!6F6*2+%!+*2=!N,(!%(0?*2&.&F;!&7!+6:0*7*:(!*2!%,(!X.3!N(+%6?(2%1!*2!

633*%*&2!%&!%,(!626.;+*+!&7!%,(!iJlavskomai!)&03!F0&@5!*2!'@36*+?1!%,(!Y(5%@6F*2%1!623!

%,(!E()!N(+%6?(2%1!3(?&2+%06%(+!%,6%!%,(!2&%*&2!&7!R&39+!)06%,!*+!6!-*-.*:6.!

3&:%0*2(=!N,(!?6:0&+%0@:%@06.!623!?*:0&+%0@:%@06.!626.;+*+!&7!%,(!@+(!&7!iJlasmov"!*2!

P*0+%!'&,2!H#A#K!LAC$M!3&(+!*23*:6%(!6!+6:0*7*:(!&7!50&5*%*6%*&21!%,6%!*+1!62!6%&2(?(2%!

%,6%!0(23(0+!R&3!50&5*%*&@+!%&)603!76..(2!,@?62*%;=!N,(!)&03!)&@.3!6.+&!*2:.@3(!

%,(!:&2:(5%!&7!(45*6%*&2!6+!:&?5.(?(2%60;!%&!%,(!?(62*2F!&7!50&5*%*6%*&2!H,&)(/(01!

%,(!.6%%(0!*+!50(7(00(3!-(:6@+(!(45*6%*&2!3&(+!2&%!:&2/(;!%,(!?(62*2F!&7!%,(!R0((Z!

6+!3&(+!T50&5*%*6%*&21W!%,6%!*+1!%,(!.62F@6F(!*23*:6%(+!0(.*F*&@+!+6:0*7*:(1!),*:,!

3(2&%(+!%,(!5.6:6%*2F!&7!%,(!62F(0!&7!R&3M=![%!*+!*?5&0%62%!7&0!+;+%(?6%*:!%,(&.&F*(+!

%&!:&??@2*:6%(!%,(!%0@%,!&7!8,0*+%9+!50&5*%*6%*&2!-(:6@+(!*%!*+!6!50*?60;!6+5(:%!&7!

%,(!3&:%0*2(!&7!6%&2(?(2%!623!-(:6@+(!*%!?(62+!%,6%!%,(0(!*+!62!(%(026.!623!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!N,(!\5&+%.(!G6@.!@+(3!6!5606..(.!(450(++*&2!),(2!<(!0(7(00(3!%&!T/(++(.+!&7!?(0:;1!

),*:,!UR&3V!50(560(3!-(7&0(,623!7&0!F.&0;1!!"!#!@+1!),&?!<(!6.+&!:6..(3!2&%!70&?!'()+!

&2.;1!-@%!6.+&!70&?!6?&2F!R(2%*.(+W!H>&?!JA#"I#LM=!
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%&'()&*+),-+!.+/%0.+1+&23!)4!)!'5&4+/%+&'+!56!40&3!7(0'(!859!7(5!04!(5-:!)&9!
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2()2!).+!.+?.+4+&2)20=+!56!?)*)&!&5205&4!56!4)'.060'+D;!A+4%4!90+9!65.!)--!?+5?-+!

702(5%2!90420&'205&3!0&'-%90&*!&52!5&-:!A+74!,%2!)-45!8+&20-+4E!2(+.+65.+3!)--!2(54+!65.!

7(51!2(+!F5.9!A+4%4!@(.042!90+9!70--!+>?+.0+&'+!.+'5&'0-0)205&!5&!2(+!,)404!56!

@(.042G4!)9=5')':!)&9!?.5?020)205&3!)&9!2(04!4(5%-9!?.5152+!-5=+!65.!859!)&9!5&+!

)&52(+.!)4!+=09+&'+!2()2!5&+!04!7)-H0&*!0&!2(+!F0*(2;!
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!"!#"$%&'()*+

+

!,,-.+

!
"##$%%&!'()*+!",!!"#$%%&%'()*$++$*,!-$+($+.!/0123&!4567,!
!
"3*+&!81+*90!-,!,-(.-(/(!"#%,!:1;<=*009.!/>$1(?1+&!@664,!
!
"0#>*A<%&!B*00*1?!C$D)900,!0*1#$'"2"34($%5(6#'(7'2&3&"%("8(9:*$'2&!E%<!9(,!/10%*?$>9.!

F$<+!G$H3*+;!I>9;;&!457JK!>9H>*+%&!-$L*;=*009.!B9;%?*+;%9>!F$<+!M+$D!I>9;;&!
@667,!

!
"09D1+(9>&!:9*0,!;#'(<=&:62':("8(!"#%,!-$+($+.!NOP!I>9;;&!457@,!
!
"09D1+(>*+*&!I<*0$+*;,!>='*$(?@$'(A@='*:@%6&!E!=$0;,&!9(;,!-9$H$0(!O$<+!1+(!I1L0!

B9+(01+(,!/9>$0*+*.!Q9$>A**!R9*?9>**&!4J57S4567,!
!
"0T$>(&!G9+>U,!;#'()*''B(;':6$+'%6&!V!=$0;,!-$+($+.!R*=*+A%$+;&!4J74,!
!
"+(9>;$+&!81=*(!R,!C$D&+E+(!"4F(G&*:6(!"#%H7'2$6&"%:#&=("*(G'22"I:#&=J!W>=*+A&!XY.!

Q>129!'=1+A90*210!N$2*9%U&!@66E,!
!
"+(9>;$+&!Q1>U!",!A$1*&8&1':($%5(>88'*&%3:(&%(0%1&'%6(9:*$'2F(A6E5&':(&%(;#'&*(A"1&$2(

$%5(K"2&6&1$2(9+="*6$%1',!"%01+%1.!N2<$01>Z;!I>9;;&!45J[,!
!
\\\\\\!1+(!N1L0!P,!]0U1+!^9(;_,!K*&':6#""5($%5(LE26(&%(0%1&'%6(9:*$'2,!N<9TT*90(.!FN]X!

I>9;;&!4554,!
!
"+(9>;$+&!F$<+!-,!0%(<D'3'6&1$2(AE++$*4("8(,-(.-(M(/(!"#%,!81001;.!NW-!W+%9>+1%*$+10&!

455@,!
!
"+(9>;$+&!I1L0!:,&!C90*D!FL;%&!1+(!X$?!X<1%2<9>!^9(;_,!!"#%-(!':E:-($%5(N&:6"*4&!@!=$0;,!

"%01+%1.!N$2*9%U!$T!/*#0*210!-*%9>1%L>9&!@66[,!
!
"+;90?&!N%,!K*":2"3&E+O(C"%"2"3&E+O(0%(0=='%5&D(&%(P'#$28("8(6#'(G""2(Q4()$E%&2"%O(

$%5(LE*(R'E:(N"+"&!%>1+;,!N%1+09U!:$>%$+!891+9,!O<*21A$.!]H9+!O$L>%&!456`K!
>9H>*+%&!'LA9+9&!]R.!B*HT!1+(!N%$23&!@66`,!

!
"%<9+19L;,!;#'(R'&=%":"=#&:6:&!`!=$0;,&!%>1+;,!O,!8,!a$+A9,!-$+($+.!G9+>U!Q,!/$<+&!

4JEV,!
!
"%%>*(A9&!G1>$0(!B,!;#'(<=&:62'(6"(6#'(N'Q*'I:&!%>1+;,!G90?9%!M$9;%9>,!I<*01(90H<*1.!

C$>%>9;;&!45J5,!
!
"L0b+&!QL;%1T,!L#*&:6E:(S&16"*F(0%(N&:6"*&1$2(A6E54("8(6#'(;#*''(C$&%(;4=':("8(6#'(95'$:(

"8(6#'(06"%'+'%6&!%>1+;,!",!Q,!G9#9>%,!-$+($+.!N!I!O!M&!45`4,!
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"#$%&!'()*+!,-!!"#$%#&$!#'()*#+($,+$-('$.,(#/)/0$1+2,/3+*#+(-!./*0(+%01/*(2!
3%456*$45%7!.7%44&!89:;-!

!
<((7+(&!=>*5?%!%5!(0-!!#4($)+5$!#'(,*3+06$1'')0'$3+$%#&$!#'()*#+($)+5$7839/08"):$

.,(#/)(;/#$,+$<3+3;/$3=$7>$?>$@>$A:,B+-!@(61%$2!@AB&!89::-!
!
<(B%7&!C(7B!'-!($+!DA%0!<-!E7%%$-!C#932#/,+D$("#$E9)+5):$3=$("#$F/3''6$7(3+#*#+($,+$

%#&$!#'()*#+($)+5$F3+(#*83/)/0$F3+(#4('&!F$+!%+-!'AG$%74!E7A)%&!HI2!
H$5%7J(74*5K&!FL88-!

!
<(0?&!MA745!NAO%75!($+!E%7/(7+!PQ/$%*+%7&!%+4-!14#D#(,9):$G,9(,3+)/0$3=$("#$%#&$

!#'()*#+(&!R!)A04-!E7($+!N(1*+42!,%7+6($4&!899R-!
!
<(7Q0(K&!3*00*(6-!!"#$.#((#/'$3=$@3"+$)+5$@;5#&!7%)-!%+-!./*0(+%01/*(2!3%456*$45%7!

.7%44&!89;S-!
!
<(77&!D(6%4-!!"#$E#*)+(,9'$3=$H,I:,9):$.)+D;)D#-!TUVA7+2!TUVA7+!W$*)%74*5K!.7%44&!

89S8-!
!
<(77%55&!X/(70%4!@-!7$F3**#+()/0$3+$("#$18,'(:#$(3$("#$C3*)+'-!Y%G!ZA7B2!M(71%7![!

NAG&!89\;-!
!
<(77K&!]7($B!N-!!"#$7(3+#*#+(-!IA$+A$2!MA++%7![!P5A#^/5A$&!89S:-!
!
<(75/&!C(7B#4-!J)'$F"/,'(K'$G#)("$7$E)9/,=,9#L!,+*$O#7^/2!T0*)%7!($+!<AK+&!89S8-!
!
<(750%55&!"$5/A$K!3-!F/3''$M;/83'#'6$!"#$N,3:#+($O/)**)/$3=$F"/,'(,)+$7(3+#*#+(-!

M(77*4O#7^&!."2!=7*$*5K!.7%44!H$5%7$(5*A$(0&!FLL8-!
!
<(44&!X/7*45A1/%7!'-!!")($P3;$Q)0$A+3&6$7'';/)+9#$3=$E):2)(,3+$,+$R$@3"+-!Y(4/)*00%2!

<![!M!.#O0*4/*$^&!FLL:-!
!
<(5%6($!HJ&!M%7O%75!3-!7$J3/SI33S$=3/$-+(#/*#5,)(#$O/##S6$O/)**)/T$14#D#','T$)+5$

F3**#+()/0$3+$RUV$@3"+-!E7($+!N(1*+42!@7%^%0&!FLL:-!
!
<(#QB/(6&!N*Q/(7+!_%+`-!!"#$O3'8#:$=3/$7::$F"/,'(,)+'-!E7($+!N(1*+42!,%7+6($4&!

899:-!
!
<(#%7&!3(05%7&!]7%+%7*QB!'($B%7&!3*00*(6!"7$+5&!($+!]-!3*0O#7!E*$^7*Q/&!7$O/##SW

1+D:,'"$.#4,93+$3=$("#$%#&$!#'()*#+($)+5$X("#/$1)/:0$F"/,'(,)+$.,(#/)(;/#&!R7+!
%+-!X/*Q(^A2!W$*)%74*5K!AV!X/*Q(^A!.7%44&!FLLL-!

!
<(#%7&!3(05%7!]-&!3*00*(6!]-!"7$+5&!($+!]7%+%7*QB!3-!E*$^7*Q/&!7$O/##SW1+D:,'"$

.#4,93+$3=$("#$%#&$!#'()*#+($)+5!X("#/$1)/:0$F"/,'(,)+$.,(#/)(;/#&!F$+!%+-&!
7%)-!]-!3-!E*$^7*Q/!($+!]-!3-!'($B%7-!X/*Q(^A2!W$*)%74*5K!AV!X/*Q(^A!.7%44&!
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"#$%&#'()*'+!,#-(*'!#).!/01#))!/#203!4(#%%5!!"#$%#&'#($)*+$,')-)./$0#1./2*$23$
4"#$56+$!#74)-#*4+!6!70-85+!('#)85!95!:5!/5!;<=1#'.80)5!>*<.*)?!"'<--+!@AA65!

!
"*#-*+!B'*&0'C!D5!#).!E0)#-.!F5!G#'80)!H*.8I5$82--#*4)'9$2*$4"#$:#($!#74)-#*4$

;7#$23$4"#$56+$!#74)-#*45!B'#).!;#J<.8?!"#2*'+!KLLM5!
!
"*#8-*CN9$''#C+!B*0'&*!;5!<27=#6$23$0.3#>$!"#262?9$.*$4"#$@2A'4"$<27=#65!O*#30.C+!

9F?!P*).'<=280)+!@AA@5!
!
QQQQQQ5!B2"*+!K).!*.5!,#=0+!RS?!,0'.+!@AAA5!
!
"*=2T<(1+!;0&*'!R5!#).!9#'(<)!/5!4*-%#)!H*.8I5!C)/'.3./#$.*$4"#$D.&6#5!G#'-<8-*?!

O#(*')08(*'+!@AA65!
!
"**2*+!/0*-5!!"#$E=.746#7$23$B2"*5!,*38(*'+!UV?!:7#)&*-<=#-!O'*88+!KLLW5!
!
"**2%#)+!B#'C+!;<=1#'.!"*#-+!#).!B'*&0'C!9=9#10)!H*.8I5$%.44.4#$C4A+.#7$.*$%2*2'$

23$%)''9$,F$%233*#'$B'F!,<)0)#!>#2*+!XU?!:<8*)3'#$)8+!KLLY5!
!
"**2%#)+!/01)+!/01)!G#--0T+!#).!9<=1#*-!D0J*8*=5!!"#$C#-)*4./$C4'A/4A'#$23$G'.44#*$

82--A*./)4.2*+!6(1!'*75!*.5!E#--#8?!4$%%*'!X)8(<($(*!0Z!><)&$<8(<=8+!@A[@5!
!
Beilby, James and Paul R. Eddy (eds). The Nature of the Atonement: Four Views. 

Downers Grove, IL: InterVarsity Press, 2006.!
!
"*(1$)*N"#2*'+!/#%*8!\5!,*$H*4'2+A/4.2*$42$4"#$E)'69$%.742'9$23$8"'.74.)*$I2/4'.*#$42$

4"#$!.-#$23$4"#$82A*/.6$23$8")6/#+2*5!>0).0)?!9*(1$*)!]!G05+!@ALY5!
!
"*$(-*'+!/01#))*8!#).!;03*'(!R5!\0'()#!H*.8I5$!"#$C"#="#'+$I.7/2A'7#$23$B2"*$JK$)*+$

H47$82*4#145!G#%3'<.&*?!G#%3'<.&*!^)<7*'8<(C!O'*88+!@AA@5!
!
"-#=2+!E#7<.!F-#)5!0.*?A.74./7L$D.&6./)6$C#-)*4./7L$)*+$D.&6#$!')*76)4.2*>$,*$,**24)4#+$

D.&6.2?')="9$23$M#'.2+./)6$0.4#')4A'#$3'2-$JNOJ5!>#!9<'#.#+!GF?!"<0-#!
^)<7*'8<(C+!@A[_5!

!
QQQQQQ!H*.I5!0.*?A.74./7$)*+$:#($!#74)-#*4$H*4#'='#4)4.2*>$E77)97$2*$I.7/2A'7#$

,*)697.75!U#817<--*?!"'0#.%#)!O'*88+!@AAK5!
!
QQQQQQ5!0.*?A.74./7$32'$C4A+#*47$23$:#($!#74)-#*4$<'##P+!K).!*.5!B'#).!;#J<.8?!"#2*'+!

@AA65!
!
QQQQQQ!#).!E#7<.!45!E0=2*'C5!:#($!#74)-#*4$8'.4./.7-$)*+$H*4#'='#4)4.2*5!
B'#).!;#J<.8?!`0).*'7#)+!@AA@5!
!
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"#$%%&!'()*+(),-!$.+!/#0*(1!2*"(3..*(4!!"#$%%&"#$'(('$")*"+,%"-%."/%0+'(%1+"'12"
3+,%$"4'$56"7,$80+8'1"98+%$'+:$%&!1($.%4!$.+!(*54!670*(1!84!'3.94!:-),$;7!$.+!
<7.+7.=!>-*!?.)5*(%)1@!7A!:-),$;7!B(*%%&!CDEC4!

!
"#7F0*(;&!:($);4!/,%";80+)$8<'5"=%58'>858+6")*"?),1@0"#)0A%54!27G.*(%!H(75*&!I<=!

I.1*(J$(%)1@&!KLLC4!
!
"7+$&!M$(9!N4&!2$.)*#!O4!'$#9&!$.+!67+.*@!/4!8*(#).*!P*+%Q4!B%%&81C"+,%"D'E)$")*"#)2F"

G)5:(%"HI"/,%"3$8C810")*"J%18+%1+8'5"J$'6%$"81"B%<)12"/%(A5%"?:2'80(4!/1#$.1$=!
R7,)*1@!7A!")0#),$#!<)1*($13(*&!KLLE4!

!
"7,9&!2$((*##!<4!$.+!"3)%1!M4!'$..).;!P*+%Q4!K1+%$A$%+81C"+,%"-%."/%0+'(%1+I"

K1+$)2:<+8)1"+)"+,%"!$+"'12"B<8%1<%")*"4L%C%0804!8-*$17.&!I<=!:(7%%G$@&!KLLE4!
!
"7),*&!N$F*%!M7.1;7F*(@4!/,%"4A80+5%0")*"?),14!H($.+!6$S)+%=!T7.+*(5$.&!CDUDV!

(*S().1&!H($.+!6$S)+%=!"$9*(&!KLLE4!
!
"7..*A7@&!W5*%!P*+Q4!#$%%&"'12"4C6A+8'1"M6+,)5)C8%0&!1($.%4!8*.+@!27.);*(4!

:-),$;7=!?.)5*(%)1@!7A!:-),$;7!B(*%%&!CDDK4!
!
"711*(G*,9&!H4!N7-$..*%&!X*#F*(!6).;;(*.&!$.+!X*).YZN7%*A!'$0(@!P*+%Q4!/,%)5)C8<'5"

N8<+8)1'$6")*"+,%"352"/%0+'(%1+&!C[!57#%4&!1($.%4!N7-.!>4!8)##)%&!H*7AA(*@!84!
"(7F)#*@&!$.+!2$5)+!\4!H(**.4!H($.+!6$S)+%=!\*(+F$.%&!CDU]ZKLLE4!

!
"($3.*&!O$(#!'4!:4!/,%"4A80+5%0"#%1%$'5")*"?),1&!1($.%4!N4!I%)+7(!M7F0*(14!^*G!W7(9=!

R,()0.*(&!C_EDV!(*S().1&!\3;*.*&!`6=!8)SA!$.+!R17,9&!KLLU4!
!
"(*@1*.0$,-&!:)##)*(%4!a6*,7.,)#)$1)7.=!R-)A1%!).!:-()%1)$.!R71*()7#7;@4b!BS4!CZK[!).!

=%<)1<858'+8)1"'12"7)10+$:<+8)1I"7$%'+8E%"3A+8)10"*)$"'"='A8256"7,'1C81C"

B):+,"!*$8<'&!*+4!84!R4!J7(%1*(4!B(*17()$=!?.)5*(%)1@!7A!R731-!/A(),$&!CD_E4!
!
cccccc4!G%$0O,1:1CI"481%"B+:28%"P:$"A':58180<,%1"B)+%$8)5)C8%4!^*39)(,-*.ZJ#3@.=!

^*39)(,-*.*(!J*(#$;&!CD_D4!
!
cccccc4!a?%).;!\d*;*%)%=!`.!e6*,7.,)#)$1)7.f!$.+!e'7(;)5*.*%%f!).!1-*!/A1*(F$1-!7A!1-*!

>6:4b!BS4!K][Z[E!).!/,%)5)C6"81"N8'5)C:%I"/,%"K(A'<+")*"+,%"!$+0F";:('18+8%0"
81"B<8%1<%")1"7)1+%(A)$'$6"=%58C8):0"/,):C,+&!*+%4!N7-.!84!2*!H(3,-@&!<@.!
X7#.*%%&!$.+!6$#A!O4!8g%1*.0*(;4!H($.+!6$S)+%=!\*(+F$.%&!KLLK4!

!
"(7F)#*@&!H*7AA(*@!84!P*+Q4!/,%"K1+%$1'+8)1'5"B+'12'$2"Q8>5%"41<6<5)A%28'&!]!57#%4!

H($.+!6$S)+%=!\*(+F$.%&!CDUDZ__4!
!
"(779*&!/#$.!\.;#$.+4!!"7$8+8<'5"'12"4L%C%+8<'5"7)((%1+'$6")1"+,%"?),'1181%"

4A80+5%04!\+).03(;-=!>4!h!>4!:#$(9&!CDCK4!
!
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"#$%&'!($)*&!+,-./!!"#$%#&$'()#*(+),-(+.$/,0),-(+*1$-2$%#&$!#3)+4#()$!"#-.-51'!0!
1$)2/!3#4&-!546*-27!8$&-,#14&'!9:;<=>?/!

!
"#$%&'!(#4*@!5/!!"#$6,7#$/,.#44+3$-2$8+.7,(,34/!A#)4&-$7!B*@$&*,#!C*&*2D#*,2'!EFF;/!
!
"#$%&'!G#4&H*2'!I4JK,)!5/!L#*1,#'!4&-!(M4#),2!N/!"#*@@2'!!"#$9*-&(:/*,7#*:9*,553$

;#<*#&$+(=$>(5.,3"$?#@,0-(/!"$2D$&7!O$K@MD$&'!C*PP)*&!4&-!($J64&Q'!9:F?R!
#,6#*&D'!S,4T$-Q'!CN7!O,&-#*HU2$&'!EFF</!

!
"#$%&'!54QJ$&-!V/!!"#$8-44A(,)1$-2$)"#$9#.-7#=$/,30,B.#/!C4M%4M'!WX7!S4K)*2D!

S#,22'!9:;:/!
!
YYYYYY/!!"#$>B,3).#3$-2$C-"(/!34#-,&!(*DQ'!WZ7!L$KT),-4Q'!9:>E/!
!
YYYYYY/!%#&$!#3)+4#()$>33+13/!C*)%4KU,,7!"#KH,!SKT)*2M*&@!($J64&Q'!9:?<R!#,6#*&D'!

W,%!Z$#U7!54&-$J!O$K2,'!EF9F/!
!
YYYYYY'!X$2,6M!N/!G*D[JQ,#'!4&-!5$)4&-!V/!CK#6MQ!+,-2./!!"#$%#&$C#*-4#$9,<.,0+.$

8-44#()+*1/!V&@),%$$-!()*PP2'!WX7!S#,&D*H,!O4))'!9::F/!
!
"#KH,'!G#,-,#*HU!G/!!"#$>(5.,3"$9,<.#/!B$&-$&7!BKDD,#%$#DM!S#,22'!9:?9R!#,6#*&D'!

W$#%*HM7!G),DHM,#!\!I$&'!9:?]/!
!
YYYYYY/!!"#$>B,3).#3$-2$C-"(/!3#4&-!546*-27!V,#-J4&2'!9:;F/!
!
"#K&&,#'!VJ*)/!!"#$D#=,+)-*E$F$G)A=1$-2$)"#$8#()*+.$/-0)*,(#$-2$)"#$8"*,3),+($6+,)"'!

D#4&2/!A)*1,!^Q$&/!(4JT#*-@,'!_`7!BKDD,#%$#DM!S#,22'!9:]0/!
!
"#Q4&'!(M#*2D$6M,#/!!"#$H#3A**#0),-($-2$)"#$D#33,+"/!W,%!Z$#U7!AaP$#-!_&*1,#2*DQ!

S#,22'!EF99/!
!
"K)DJ4&&'!5K-$)P/!>@,3)#(0#$+(=$6+,)"'!D#4&2/!I/!C/!A@-,&/!W,%!Z$#U7!^$#)-'!9:?F/!
!
YYYYYY/!!"#$C-"+((,(#$>B,3).#3'!D#4&2/!5/!SM*)*6!AbO4#4!,D!4)/'!,-/!5$T,#D!^/!GK&U/!

SM*)4-,)6M*47!O,#J,&,*4'!9:;]/!
!
"K#-*HU'!L$&4)-!^/!!"#$>B,3).#3$-2$C-"(/!(M*H4@$7!C$$-Q'!9:;F/!!
!
"K#@,'!34#Q!C/!!"#$?#))#*3$-2$C-"(/!3#4&-!546*-27!8$&-,#14&'!9::?/!
!
"K#U,#D'!^4)D,#/!I*##J$H#.,5,-('!D#4&2/!X$M&!54PP4&/!(4JT#*-@,'!CN7!O4#14#-!

_&*1,#2*DQ!S#,22'!9:></!
!
"K2HM4#D'!^/!L41*-/!>@B.-*,(5$K*-)#3)+()$!*+=,),-(3E$F($'(7,)+),-($)-$!"#-.-5,0+.$

;-3B,)+.,)1/!L$%&,#2!3#$1,'!cB7!c&D,#d4#2*DQ!S#,22'!EFF?/!
!
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"#$$%&'()!*+,%-+!./!0+12/!!"#$%&'#()(#'#(*+$,-./#)!34!5,67/!8+9!:,%(;!.<&=-1,=)!3>?@/!
!
AB66BCB=)!.66+=!D/!0$123#$45)(#6#7$0$8-+'2(9$2:$'"#$;2"<&&-&#$!(<=-'-2&/!E&==+BF,6&7;!

G,%$%+77)!4HH?/!
!
AB66,9)!IB$C6++=/!><&$<&=$>#++<?#7$0$@5-=#$'2$>#<&-&?A,<+#=$!#B'$0&</9+-+/!

JB=CBK)!ED;!L=&5+%7&$M!N%+77!,O!.K+%&'B)!3>>P/!
!
AB65&=)!Q,C=/!C266#&'<(-#+$2&$'"#$C<'"2/-D$E)-+'/#+)!$%B=7/!Q,C=!R9+=/!S1&=<#%-C;!T/!

A,=7$B<6+)!3P??/!
!
UUUUUU/!%&+'-'5'#+$2:$'"#$C"(-+'-<&$F#/-?-2&)!+1/!Q,C=!T/!E'8+&66)!$%B=7/!G,%1!J+9&7!

"B$$6+7/!J,#&75&66+;!V+7$K&=7$+%!Q,C=!I=,W!N%+77)!3>XH/!
!
AB=16&7C)!Y,<+%$!Z/!!"#$G-(+'$E)-+'/#$2:$;2"&)![%1!+1/!S1&=<#%-C;!.1BK!B=1!ACB%6+7!

"6B'()!3P@@/!
!
AB%7,=)!D,=B61!./!!"#$H-::-D5/'$H2D'(-&#$2:$'"#$123#$2:$@2=/!VC+B$,=)!\J;!A%,779BM)!

4HHH/!
!
UUUUUU/!G2($'"#$123#$2:$@2=)!4!5,67/!VC+B$,=)!\J;!A%,779BM)!4HHX/!
!
UUUUUU)!D,#-6B7!Q/!E,,)!B=1!J+,=!J/!E,%%&7/!0&$%&'(2=5D'-2&$'2$'"#$I#J$!#+'<6#&'/!

*%B=1!YBF&17;!],=1+%5B=)!3>>4/!
!
AB7'&B%,)!Q,7^!EB%_B!0-+=/!+12/!!"#$I<3<((#$,-./#7$!"#$C<'"2/-D$1#''#(+/!8+9!:,%(;!

Z'+F$+%!N#<6&7C+%7)!3>>>/!
!
ACBO+%)!J+9&7!ZF+%%M/!49+'#6<'-D$!"#2/2?9)!P!5,67/!&=!`/!DB66B7;!DB66B7!Z+K&=B%M!N%+77)!

3>`@a`Pb!%+F%&=$)!*%B=1!YBF&17;!I%+-+6)!3>>[/!
!
ACB&=+)!Q,7+FC/!1#+$E)-'(#+$C<'"2/-K5#+/!NB%&7;!J&<%B&%&+!J+',OO%+)!3>4@/!
!
ACB6(+)!Z$+5+!9&$C!.6B=!EB==/!!"#$12+'$>#++<?#$2:$;#+5+/!*%B=1!YBF&17;!],=1+%5B=)!

4HH[/!
!
ACB%6+79,%$C)!QBK+7!c/!;2"&$<&=$L56(<&/!J,=1,=;!*+,OO%+M!ACBFKB=!N#<6&7C+%7)!

3>@4/!
!
UUUUUU!0+12/!;2"&$<&=$'"#$H#<=$4#<$4D(2//+/!8+9!:,%(;!A%,77%,B1)!3>>H/!
!
UUUUUU!0+12/!M/=$!#+'<6#&'$N+#5=#)-?(<)"<)!4!5,67/!N+B<,1M)!E.;!c+=1%&'(7,=)!3>P[/!
!
AC+==B$$#)!Y+(CB!./!;2"<&&-&#$H-+D-)/#+"-)$<+$<$C23#&<&'$F#/<'-2&+"-)/!N+B<,1M)!E.;!

c+=1%&'(7,=)!4HHX/!
!
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"#$%&$'!(#)*+,!-.!+&/!0.!123#$45+&/!65+78!9$/,:.!!"#$#%&'()*+,-*.%*#+'!;!<)5,.!=$>!
?)48@!A+7*B55+&'!CDEF.!

!
"#)*,8%'!=)+*.!/0%12,+"),/1'3121"4+4*&"2.!=$>!?)48@!")52*GB+!H&B<$4,B3%!I4$,,'!

CDJE.!
!
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!
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"4),,6))8,'!RECE.!
!
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!
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!
"))P+&'!AB7#+$5!N+<B/.!=71,?%),=124+@1"4A,B,C*24&3*#+%,+"),D*413+3$,E"43&)0#4*&",4&,

471,C1.31F,G#3*'40312.!=$>!?)48@!YZM)4/!H&B<$4,B3%!I4$,,'!REE[.!
!
"))8'!T.!X)G$43.!=71,=71&%&:$,&;,6&7".!"#B7+P)@!A))/%'!CD\D.!
!
")33$4$55'!I$3$4!+&/!A+Z!(24&$4.!D*":0*24*#2,+"),-*.%*#+%,E"413'314+4*&".!N)>&$4,!

K4)<$'!QW@!Q&3$4]+4,B3%!I4$,,'!CDJD.!
!
")27#'!A+5!9$/:.!>*#4*&"+3$,&;,H31@*%%1""*+%,=71&%&:$.!K4+&/!X+SB/,@!-4$P$5'!CDD[.!
!
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!
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/&@+"2'!R!<)5,.!CD\^_!4$S4B&3'!=$>!?)48@!(`(!"5+48'!REE;.!
!
"4$*$4'!L$4*+&&.!-*.%*#&J=71&%&:*#+%,D18*#&",&;,K1F,=124+@1"4,L311M'!34+&,.!

TB55B+*!H4>B78.!V/B&G24P#@!(.!`!(.!"5+48'!CJ\J.!
!
"255*+&'!Y,7+4.!=71,6&7+""*"1,I*3#%1.!I#B5+/$5S#B+@!T$,3*B&,3$4'!CD\[.!
!
"25S$SS$4'!X.!U5+&.!=71,6&7+""*"1,G#7&&%.!AB,,)25+'!A(@!17#)5+4,'!CD\^.!
!
N+&+'!L+4<$%!V.!+&/!025B2,!X.!A+&3$%.!B,9+"0+%,L3+@@+3,&;,471,L311M,K1F,

=124+@1"4.!=$>!?)48@!A+7*B55+&'!CDR\.!
!
N+<B/,)&'!6$&a+*B&.!=71,B"+%$4*#+%,C1.31F,+"),I7+%)11,D18*#&"'!R&/!$/.!W)&/)&@!

1+*2$5!6+P,3$4!`!1)&,'!CJ^E_!4$S4B&3'!K4+&/!X+SB/,@!b)&/$4<+&'!CDDF.!
!
N$B,,*+&'!K.!U/)5M.!-*.%1,G40)*12.!V/B&G24P#@!"5+48'!CDEC.!
!
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""""""#!!"#$%&'()*&%$+&,-."+-%&/+0(&102%$!%&'#!&(#!)*+(*+,!-*((&%!.!/0*1230*+$!4567#!
!
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<1@)9%&+$!U%@*+(!F#!A,>5I($H*(:#5$,-&$J4((4*-1$!"#$%>05**=$G+*7$F4($)#00#+$0*$0"#$

K*7,-(#!8?0@*(&@K?0*7!O5%)%&,,!8%&,,$!:;RJ#!
!
<1)?&%$!F5?*++!-(1*%(#!3+404D,5$,-&$9L#6#04D,5$F,-&<**=$0*$0"#$H#-#+,5$9:4(05#($*G$

8,7#(B$A#0#+B$8*"-B$,-&$8>&#$!N%(!&(#$!)%*+,#!8*)5+!F#!V@5*9!*+(!Q@*%6&!<#!W%30+#!
2&3!45%67!O1+6!L!D*9+*@@,$!:RRM#!

!
W%5+,0(&$!<*%%X!U#!9:4(05#($*G$8*"-$M$8>&#$!%&'#!&(#!2&K)1+&$!2F7!B50Y&*1G$!HII:#!
!
F*+53,60$!Z&%+(#!.N"-#$,5($F#45(6#(D"#"#-1!!+,&404*-(O$>-&$+#5464*-(6#(D"4D"054D"#$

.0>&4#-$P>+$.N"-#0"#*5*64#$&#+$A+4#(0#+(D"+4G0$!H+(!&(#!2&160%>?&+[.@1X+7!
2&160%>?&+&%$!HIII#!

!
F&@\$!D0@@0*E!-(3*%(#!2$3*77#-0,+'$*-$0"#$Q4+(0$9:4(05#$*G$.0E$8*"-#!B5+(5+7!

B5+9E*+,$!V%&&+$!*+(!Q5#$!:RMM#!
!
F&%,*6$!Z%*(!*+(!=0>?*&@!<*%(0+$!&(,#!.04D=#-$<'$H*&R$S*-/4*5#-0$T&#-04G4D,04*-$,-&$

0"#$U4D0*+'$*G$3"+4(0#!V%*+(!/*K0(,7!-&%(E*+,$!HIIM#!
!
F5?+,5+$!-@@05))!-#!9L:*(40*+'$F#+7#-#>04D(1$2-$T-0+*&>D04*-#!V%*+(!/*K0(,7!

]5+(&%'*+$!:;;I#!
!
F5?+,5+$!B16&!^0E5)?X#!!"#$V+404-6($*G$0"#$S#W$!#(0,7#-01$2-$T-0#+:+#0,04*-$!%&'#!

&(#!O5%)%&,,!8%&,,#!
!
F5?+,)5+$!F#!D0@@0*E#!!"#$X(#$*G$Pa'"$4-$0"#$S#W$!#(0,7#-0#!2&3!45%67!8&)&%!B*+9$!

HIIS#!
!
F5?+,)5+&$!Z*%T*%*#!Y4(D*>+(#$2-,5'(4(#!_G\5%(7!Z@*>63&@@$!HIIH#!
!
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"#$%&'(!)*'+,-'./!!"#$%&!'()%(!0!1,+./!2'3.'%&4!5/!6/!78*9'8:&;<'(!=>?>@0A/!
!
B%'.&;!";/(!C%+<&;!D/!*+,%$-&%(&./#0#1)2%3&*4#+3+05/!E;%-$!F%3'$.4!6%:&;(!=G>=/!
!
BH.&I%--(!5;-.</!6+''#(1%$5&+(&7+'%(8/!E;%-$!F%3'$.4!5&;$I%-.(!=G>A/!
!
JJJJJJJ/!9#$8"#21):#8&+(&9%;3/!2,-$,-4!7DK!);&..(!=GL=/!
!
B&8:(!2&%-$&;!5/!&<!%+/!*4#&<#,&=(1#$"$#1#$>8&?)@3#(!=?!1,+./!M%.*1'++&4!NO'-P$,-!

);&..(!?AA?/!
!
B&'+(!D%;+!Q;&'$;'8*!%-$!Q;%-R!S&+'<R.8*/!6+''#(1%$5&+(&14#&!3-&*#81%'#(1(!=A!1,+./!

5$'-O#;P*4!T/!U!T/!D+%;:(!=>VV@G=W!;&3;'-<(!)&%O,$X(!KN4!Y&-$;'8:.,-(!=GGV/!
!
B&++#I(!2/!78,<</!*4#&A()15&+B&14#&C%$#,#33&D)82+;$8#E&*4#&F)1#$%$5&=(1#0$)15&+B&G+4(&

HIJIHKHLJII/!M&9!Z,;:4!T!U!T!D+%;:(!?AA[/!
!
B&++X(!",*-!M,;I%-!S%1'$.,-/!.%$35&64$)81)%(&D+21$)(#8(!?-$!&$/!M&9!Z,;:4!Y%;3&;!U!

6;,<*&;.(!=GVA/!
!
B&--&$X(!"%I&./!*4#&9$+")1)%1)+(&+B&!;$&F+$-&)(&=18&?#%$)(0&+(&.14)28/!2,-$,-4!

N+&\%-$&;!%-$!7*&3*&%;$(!=>G?/!
!
B&;<&+P&(!B%;+/!M7#241B#$1)0;(0N&@#)&9%;3;8(!?-$!&$/!K#-.<&;4!N.8*&-$,;]](!=GL=/!
!
B'.<&I%:&;(!7'I,-!"/!./"+8)1)+(&+B&14#&.")813#&+B&G%'#8&%(-&14#&.")813#8&+B&G+4(/!E;%-$!

F%3'$.4!6%:&;(!=G>V/!
!
B'<<&+(!E&;*%;$!%-$!E&;*%;$!Q;'&$;'8*!^&$._/!*4#+3+0)2%3&D)21)+(%$5&+B&14#&<#,&

*#81%'#(1(!=A!1,+./(!<;%-./!%-$!&$/!E&,]];&X!C/!6;,I'+&X/!E;%-$!F%3'$.4!
5&;$I%-.(!=GV[@LV/!

!
B+%#8:(!Y%-.@",.&]/!O(2)#(1&F#11#$8&%(-&14#&<#,&*#81%'#(1E&O&P;)-#&1+&6+(1#/1&%(-&
./#0#8)8/!C%8,(!T`4!6%X+,;!a-'1&;.'<X!);&..(!?AAV/!
!
B+&'-(!C'++'%I!C/(!D;%'P!2/!6+,IO&;P(!%-$!F,O&;<!2/!Y#OO%;$!";/!=(1$+-;21)+(&1+&

?)@3)2%3&=(1#$"$#1%1)+(/!S%++%.4!C,;$(!=GG0/!
!
B,&*+&;(!2#$9'P!%-$!C%+<&;!6%#IP%;<-&;(!*4#&Q#@$#,&%(-&O$%'%)2&F#/)2+(&+B&14#&

!3-&*#81%'#(1(!?!1,+./!2&'$&-4!6;'++(!?AA=/!
!
B-'P*<(!E&,;P&!F/!*4#&6$+88&+B&64$)81E&P+->8&R+$S&B+$&A8/!Y%P&;.<,9-(!KS4!F&1'&9!

%-$!Y&;%+$!)#O+'.*'-P(!?AA>/!
!
Bb.<&-O&;P&;(!N-$;&%.!"/!O&*4#+3+05&+B&G+4(>8&P+8"#3&%(-&F#11#$8/!E;%-$!F%3'$.4!

c,-$&;1%-(!?AAG/!
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!
""""""#!$%!&'())!*+,,-.#!/01!23/4,+5!$%!6-/4,+5#!!"#$%&'()#*$+"#$%&,--*$'.($+"#$%&,/.%!

7/5389,,+:!;<=!>-?,95390@#!ABBC%!
!
*(+5)+4#!=+,.-)%!0.+&,(12+3,.$+,$+"#$4#/$!#-+'5#.+#!A!8(,5%#!A01!+1%!;+4,90:!D/,)+4!1+!

E4-F)+4#!ABBB%!
!
*4+55#!G49'!G%!4,+#-$6,&$+"#$7+1(8$9$:;<,-3+3,.$,6$=-+$>,".%!H3+!D((1,/015#!HI:!*4+55!

23495)9/0!>-?,9'/)9(05#!ABBA%!
!
*4-5+#!2(,90!E%!!"#$?#++#&-$,6$>,".%!E4/01!J/K915:!G+41./05#!ABBB%!
!
*-9K+4#!J9+0L!;(-L+%!@,&$A",5$B3($%"&3-+$B3#C$D$7+1(8$,6$+"#$B3E3.#$B#-3F.$,6$+"#$

D+,.#5#.+%!E4/01!J/K915:!G+41./05#!MCNCO!4+K490)#!G-@+0+#!PJ:!D9KQ!/01!
&)('L#!ABBR%!

!
*S..+,#!D+40+4!E%!T>/4+595!-01!G01+9U95%V!>K%!M:AWBXYB!90!G#3)-F#-2"#"#.$1.($

H#-2"32"+##!A!8(,5%!Z/4?-4@:!G,[+4)#!MCWNXY\%!
!
*-49/0#!E+(4@+!H3(./5!]+1^%!!"#$:.282),<#(3'$,6$%"&3-+3'.$%3E3)3I'+3,.#!_!8(,5%!

PUQ(41:!D9,+FX;,/'L[+,,#!ABMM%!
!
""""""!]+1^%!!"#$:.282),<#(3'$,6$%"&3-+3'.$?3+#&'+1&##!A!8(,5%!$/03/.#!Z`:!&'/4+'4([!

>4+55#!ABMB%!
!
*F5/4#!J(?+4)%!0*$00*$000$>,".%!Z900+/K(,95:!a-@5?-4@#!MC\W%!
!
"""""""%!J,8'F#-$/3+"$>,".K$%"'&+3.F$+"#$@,1&+"$H,-<#)%!D/'(#!HI:!;/F,(4!b098+459)F!

>4+55#!ABBN%!
!
$/+4)9-5#!`9(@+0+5%!?3E#-$,6$:53.#.+$L"3),-,<"#&-#!A!8(,5%#!)4/05%!J%!`%!=9'L5%!

2/.?491@+#!Za:!=/48/41!b098+459)F!>4+55#!MCYB%!
!
$/[#!J(?+4)%!!"#$!#-+-$,6$?36#K$D$7+1(8$,6$+"#$@3&-+$:<3-+)#$,6$7+M$>,".%!G190?-4@3:!H%!<!

H%!2,/4L#!MCBC%!
!
$/[5(0#!&)+8+0!c%!DN-,)1+#)8$71&#%!&95)+45#!PJ:!Z-,)0(./3#!MCCC%!
!
$/F.(0#!23/4,+5!Z%!]+1^%!!"#$0.+#&<&#+#&O-$P.#$J,)15#$%,55#.+'&8$,.$+"#$Q3N)#%!

7/5389,,+:!a?90@1(0!>4+55#!MCYM%!
!
$++#!&)+8+!c((F(-0@%!!"#$Q#)3#E#&$B,#-$4,+$'.($%'.$4,+$73.%!MC\_%!
!
$+3./00#!D90Q4+1!>%!B#-2&3<+3E#$?3.F13-+32-K$D.$0.+&,(12+3,.#!A01!+1%!7+[!d(4L:!

J/01(.!=(-5+#!MCYW%!
!
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"#$%&'$()*!+#,-.-/!!"#$%&'(%)(*+,%-.+(/0&1%"%2#'3*!(0-12/!304#,!+#'.-1/!5#062-7#.8!
9&07:!;$&1$2(!<0=-1$)-($&1*!>?@A/!

!
"#12B$*!C$D,-0:!E/!F/!45&(6)"&.7.&"+"%8)(89(6(+)$(66(:7%'";&'(89(<&"&.=("5&(45.&&(:7%'";&'(

89(>85)=(+)$("5&(:7%'";&(89(>#$&/!G$11#-H&7$28!36=2%60=*!>?I>J!0#H0$1(*!KAA@/!
!
"#&1,-0:(*!56((-/!>&?%'5(@8.'5%7(%)(<5%;8(89(A;&B+)$.%+/!LM%$1=#18!G&,0!N$#%#DB*!

KAA>/!
!
"#O$1#*!P-06D,!3/!6)("5&(<.&'&)2&(89("5&(08.$C(A(!"#$,(89(D#;"(+)$(!8E&(D#;"%2(4&.E'(%)(

A)2%&)"(6'.+&;/!"#$:#18!P0$77*!>?QR/!
!
"#O$12&,1*!N(#H,#1!F/!F%'28#.'&(G&+"#.&'(89(H&?(4&'"+E&)"(I.&&-*!K1:!#:/!S-77-28!NT"!

T1(#01-($&1-7*!KAAA/!
!
"#'$2*!U/!C$:7#4/!45&(>85+))%)&(@.%"%)J'(+)$(K"5&.(:7%'";&'/!"&1:&18!5-.#2!E7-0B#!V!

E&.H-14*!>?IR/!
!
"$::#77*!F#104!W#&0=#!-1:!C&%#0(!ND&((!XD&.H2Y/!A(I.&&-L:)J;%'5(0&B%28)*!?(,!#:/!

'$(,!0#O/!26H/!<Z[&0:8!E7-0#1:&1!\0#22*!>??I/!
!
"$#6*!56:$(,/!6=(66=(M(666(>85)/!"&6$2O$77#*!]^8!9#2(.$12(#0!5&,1!]1&Z!\0#22*!KAA@/!
!
______/!45&(45&8;8J,(89("5&(>85+))%)&(:7%'";&'/!E-.%0$:=#8!E-.%0$:=#!`1$O#02$(4!

\0#22*!>??>/!
!
"$=,(1#0*!C&%#0(!\/!45&(F&+"5(D5.%'"(F%&$C(A(N%O;%2+;(D+'&(98.(P);%E%"&$(A"8)&E&)"*!

K1:!0#O/!#:/!W0-1:!C-H$:28!]0#=#7*!>??@/!
!
______/!45&(:7%'";&'(89(G%.'"=(!&28)$=(M(45%.$(>85)(M(>#$&/!E,-((-1&&=-*!L+8!3GW!

\6%7$2,#02*!KAAa/!
!
"$1:-02*!P-01-%-2*!C6(,!P/!U:'-0:2*!-1:!5&,1!G/!E&60(/!L,#!5&,-11$1#!"$(#0-(60#/!

N,#[[$#7:8!N,#[[$#7:!3D-:#.$D!\0#22*!KAAA/!
!
"7&4:b5&1#2*!G-0(41/!45&(081&(89(I8$C(!"#$%&'(%)(Q(>85)/!9,#-(&1*!T"8!E0&22'-4*!>??R/!
!
"&-:#0*!9$77$-./!45&(>85+))%)&(:7%'";&'/!"&1:&18!UH'&0(,!\0#22*!>??K/!
!
"&,2#*!U:6-0:/!RS.",.&.(#)$(I8""&'-)&25"*!K1:!#:/!Wc(($1=#18!d-1:#1,&#DB!V!

C6H0#D,(*!>?Ia/!
!
"&1=-D0#*!C&%#0(!U/!45&(I.+EE+.(89(F%'28#.'&*!K1:!#:/!+#'!^&0B8!NH0$1=#0*!>??I/!
!
______!X#:Y/!45&8.,(+)$(A77;%2+"%8)(%)(<.82&''%)J(4&B"'(%)(H8)L6)$8&#.87&+)(

0+)J#+J&'/!F-.%60=8!F#7.6(!P62B#!d#07-=*!>?@R/!
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"#$%&'$!((()!*+,&-,+!'$.!/'0&#$.!12!3455'+.2!!"#$"%&'()*%+'"#%'#%,-#./(#0-1%23-"%)!
6$.!,.2!7+'$.!/'-4.89!:#$.,+;'$)!6<<=2!

!
"#>?)!@#A'$$,8!B2!'$.!C>%,$,!D2!E4.'!F,.8G2!4&--567"8/+1,#9-:+*'"#';#%,-#<-=#

0-1%23-"%)!6$.!,.2)!6!;#582!E,?!H#+I9!J$4K,.!14L5,!M#N4,K4,8)!OPQP2!
!
"0#$$,K)!MK'$485'8!'$.!"R#-#5.!M'L#>+4$2!>+"?#@-(-3A%+'"?#2"(#>2*&+;+*-B#!#C+D/+*2/#

2"(#E2%&+1%+*#>%)(F2!/#&,9!B#$K4S4N4>&!($8K4K>K>&!14L54N>&)!OPPQ2!
!
T'ND+KA>+)!@#A$2!GHI#J',"2!UA4N'%#9!T##.0)!6<<V2!
!
WWWWWW2!0,-#9'K-#';#4'(2!3'55'89!X#+.)!OPP=2!
!
T'NI4$K#8A)!UA'+5,8!Y2!<'%-1#'"#%,-#C''5#';#7:'()1)!Z+.!,.2!E,?!H#+I9!"#4[,'>\!

1+#KA,+8)!OQQ<2!
!
T'N5'+,$)!D5,\'$.,+2!7A,-1+2"1?#7A+1%/-1#';#>%L#E-%-&#2"(#>%L#J',"2!E'8A;455,9!M>$.'0!

MNA##5!1#'+.!#S!KA,!M#>KA,+$!1'-K48K!U#$;,$K4#$)!OP]2!
!
T'4,+)!7,+A'+.2!C+D/+*2/#M-&3-"-)%+*1)!K+'$82!/#L,+K!X2!H'+L+#>%A2!XA,'K#$9!

U+#88?'0)!OPP^2!
!
T'5'K,8K')!C.?'+.2!0,-#7A+1%/-1#';#J',"B#4&--5#0-:%#2"(#7"8/+1,#0&2"1/2%+'"#

>*,-32%+*2//F#!&&2"8-(2!/#&,9!B#$K4S4N'5!7+,%#+4'$!J$4;,+84K0)!OPVZ2!
!
WWWWWW2!$"%-&+'&+%F#2"(#N'K-"2"%2!/#&,9!14L54N'5!($8K4K>K,!B+,88)!OPVQ2!
!
T'54$')!1+>N,!@2!0,-#<-=#0-1%23-"%#O'&/(B#$"1+8,%1#;&'3#N)/%)&2/#!"%,&'A'/'8F2!

DK5'$K'9!@#A$!_$#\)!OPQO2!
!
T'+8A'55)!(2!Y#?'+.2!0,-#7A+1%/-1#';#J',"2!7+'$.!/'-4.89!C,+.&'$8)!OPVQ2!
!
WWWWWW2!`@#A'$$4$,!C-48K5,8)a!4$!P+*%+'"2&F#;'&#0,-'/'8+*2/#$"%-&A&-%2%+'"#';#%,-#C+D/-)!

,.2!_,;4$!b'$A##[,+2!7+'$.!/'-4.89!C,+.&'$8)!6<<c2!
!
WWWWWW2!`*A,!T,'$4$%!#S!d/,N#$N454'K4#$e2a!B-2!OOVfZ6!4$!Q"+%F#2"(#P+K-&1+%F#+"#<-=#

0-1%23-"%#0,-'/'8FB#7112F1#+"#M'"'&#';#4-'&8-#7L#92(()!,.2!/#L,+K!7>,54NA2!
7+'$.!/'-4.89!C,+.&'$8)!OPVQ2!

!
WWWWWW2!<-=#0-1%23-"%#0,-'/'8FB#R2"F#O+%"-11-1?#."-#4'1A-/2!3#?$,+8!7+#;,)!("9!

($K,+b'+84K0)!6<<^2!
!
T'+K4$)!/'5-A!B2!'$.!B,K,+!Y2!3';4.8!F,.8G2!P+*%+'"2&F#';#%,-#92%-&#<-=#0-1%23-"%#S#

$%1#P-K-/'A3-"%12!3#?$,+8!7+#;,)!("9!($K,+b'+84K0)!OPPV2!
!
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"#$%&'(!)#*+,!-.!!"#$%&'()*+(,-.%/%0'("*($-.(1%2&$-(3%#4./.!/#,01233+4!562'789'(!
:;<=.!

!
"#$>(!53?$+8.!5.#(677&)*+.#(8909$)/.#(+)*#(/:;*<".*(,.#$)=.*$>(?2(,&"@2$(+:!%==)0.(

)2(A.4)#(B#<-)$%/%0"C2..!-+28+'4!@$233(!:;;A.!
!
BBBBBB.!5.#(D'#$E=.#(D)<&"7"<"./#(+.(/F;*<".*(,.#$)=.*$>(1%&=.#(.$(1%*<$"%*#(+2(G2/$.(

D)<&"7"<"./(H(I-J-.!-+28+'4!@$233(!CDDE.!
!
"#&,(!)#*+,!-.!,-.(K%%L(%7(5.M"$"<2#N(,-.(K%%L(%7(O2=@.&#.!5%3#'%#4!)90'!F'9>(!:;<G.!
!
"6H$H(!I32J#6+%0!K.!P2=&)*()*+($-.(6&"0"*#(%7(Q%-)**"*.(5)*02)0.()*+(D'=@%/"#=.!

/+L!M9$N4!OPO!Q3#$N(!CD:D.!
!
"RQ#$%0&(!"2R0#+3.!D4%L.*(5)*02)0.()*+(;44/".+(5"*02"#$"<#.!/+L!M9$N4!Q#*6$287+!

S'21+$,2%&!T$+,,(!:;;=.!
!
"RU9'#38(!VH70!U+$*9%.!,-.(;$%*.=.*$(%7($-.(?.)$-(%7(G-&"#$("*(1)"$-N(A.M./)$"%*N(

)*+(!"#$%&'.!W$#'8!X#Y28,4!@#N+$(!:;=E.!
!
"RW$#%0(!532,%+$!I.!52$-.&F#(,-.%/%0'(%7($-.(G&%##>(R)&$"*(52$-.&F#(,-.%/%0"<)/(

K&.)L$-&%20-.!Z>?9$84!@3#RNL+33(!:;=E.!
!
"+%J7+$(!@$HR+!".!,-.(K"@/.("*(,&)*#/)$"%*>(;*<".*$()*+(B*0/"#-(8.&#"%*#.!W$#'8!

X#Y28,4!@#N+$(!CDD:.!
!
BBBBBB.!;(,.S$2)/(G%==.*$)&'(%*($-.(3&..L(O.J(,.#$)=.*$(!C'8!+8.![%H%%7#$%4!

U+H%,R0+!@26+37+,+33,R0#?%(!:;;A.!
!
"2R0#+3,(!).!X#*,+&.!\@&!K#%+$!#'8!@39984![2'!#'8!TH$2?2R#%29'!2'!)90'!#'8!]2$,%!

)90'.^!TY.!:A;_<C!2'!?"=.*#"%*#(%7(K)4$"#=>(K"@/"<)/()*+(,-.%/%0"<)/(D$2+".#(!
+8,.![%#'3+&!I.!T9$%+$!#'8!5'%09'&!X.!Q$9,,.![0+??2+384![0+??2+38!5R#8+*2R!
T$+,,(!CDDC.!

!
BBBBBB.!Q%-*.!T+#698&(!"54!V+'8$2RN,9'(!:;;E`!$+Y$2'%(!W$#'8!X#Y28,4!@#N+$(!CD::.!
!
"2RN+3,+'(!5.!@+$N+3+&.!T*$.&4&.$"*0($-.(K"@/..!W$#'8!X#Y28,4!I+$8*#',(!:;<G.!
!
"23#1+R(!5#$9'.!D)/M)$"%*(T#(7&%=($-.(Q.J#(UQ%-*(V>WWX>(D)M"*0(3&)<.("*(Q2+)"#=()*+(

R.##")*"<(!%4.("*(G-&"#$")*"$'.!Q933+7+1233+(!"/4!-2%H$72R#3!T$+,,(!CDDa.!
!
"237$9*(!)#R96.!G2/$()*+(G%*#<".*<.>(,-.(5,0#*()*+($-.(Y&".#$/'(?%<$&"*.(%7(

A.4.*$)*<..!-+28+'4!@$233(!:;a<.!
!
BBBBBB.!5.M"$"<2#>(;(K%%L(%7(A"$2)/()*+(B$-"<#Z("2''+#Y932,4!]9$%$+,,!T$+,,(!CDDA.!
!
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""""""#!!"#$%$&'()*+*,#!$%&'()!*+,-.!/01!23456('%-.!7887#!
!
""""""#!-%'.$"()$/)0'1%$&)23"41456)7/.)2"89$/41456#!9(+'()1!:&+66.!78;<#!
!
=3),(>+3&(.!?4@A#!23"):;$(%1")%4)%3")<"=8">(#!/(B!03&C1!?%&D(&!E!F3B.!78GH#!
!
=33'-.!2%6(#!23")!"%%"8()4?)@43/#!I%J3.!KL1!I3&'.!78MN#!
!
=3&>3&'.!=%&C!O#!P#!%)'!F35(&,!Q#!9()%&'3)#!017(($&71)A6%341456.!G,A!('#!/(B!03&C1!

PR>3&'!S)+T(&U+,-!O&(UU.!7888#!
!
=3&&+U.!9(3)#!23")B;4(%41$&)C8"7&3$/5)4?)%3")084((#!93)'3)1!K-)'%6(!O&(UU.!78VV#!
!
""""""#!23")B%4/"9"/%D)E%()A"7/$/5)7/.)-$5/$?$&7/&"#!23B)(&U!$&3T(.!W91!W),(&X%&U+,-.!

78;<#!
!
""""""#!23")084(()$/)%3")F">)2"(%79"/%#!$&%)'!F%D+'U1!Y(&'Z%)U.!78GV#!
!
=346(.!*A%&6(U![&%)J+U!2+@5-#!:((76()$/)F">)2"(%79"/%)E/%"8;8"%7%$4/#!*%Z5&+'@(1!

*%Z5&+'@(!S)+T(&U+,-!O&(UU.!78;\#!
!
=346,3).!Q%Z(U!?#!%)'!$(3&@(!=+66+@%)#!23")G4&7='1786)4?)%3")H8""I)2"(%79"/%D)

E11'(%87%".)?849)%3")C7;68$)7/.)J%3"8)F4/+!$%"8786)-4'8&"(#!78<N#!
!
"""""".!I+65(&,![#!?3B%&'.!%)'!/+@(6!K4&)(&#!B)H879978)4?)F">)2"(%79"/%)H8""I.!H!

T36U#!Y'+)54&@A1!K#!E!K#!*6%&C.!78N;]MG#!
!
=34)J(.!F35(&,!?#!@"('(K)$/)<$()J>/)L48.(#!/%UAT+66(1!:E?!O456+UA+)@.!\N7N#!
!
=4&&%-.!Q3A)#!23"):;$(%1")%4)%3")M497/(.!\!T36U#!$&%)'!F%D+'U1!Y(&'Z%)U.!788M#!
!
""""""#!N48)L349)O$.)038$(%)O$"PD)23"):Q%"/%)4?)%3")B%4/"9"/%#!:+&Z+)@A%Z.!^91!_36+'!

$&34)'!*A&+U,+%)!:33CU.!)#'#!
!
""""""#!M"."9;%$4/)B&&49;1$(3".)7/.)B;;1$".#!$&%)'!F%D+'U1!Y(&'Z%)U.!78VV#!
!
""""""#!23")L48I()4?)@43/)A'8876.!H!T36U#!:%))(&!3>!K&4,A#!
!
/+J366.!I#!F35(&,U3)!`('a#!23"):Q;4($%48R()H8""I)2"(%79"/%.!V!T36U#!F(D&+),.!$&%)'!

F%D+'U1!Y(&'Z%)U.!78M8#!
!
/+6UU3).!=%&,+)!O#!B)<$(%486)4?)H8""I)M"1$5$4/.!\)'!('#.!,&%)U#![#!Q#![+(6'()#!PR>3&'1!

*6%&()'3)!O&(UU.!78H8#!
!
Pb2%-.!$%+6!F#!%)'!_4U%)!Y#!?-6()#!@43/#!934+UT+66(1!I(U,Z+)U,(&!Q3A)!c)3R!O&(UU.!

\NNG#!
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! 341 

"#$%&''(!)*+,!-.!!"#$%&''(#$)*$+$,)"-.$/$0#1$23456-476)-$)*$896:6-;.!/*,0*,1!23-4(!
5677.!

!
"8*9%:;(!<.!).!%4&($4-<$/=);74;>.$2;?"47)():>@$%#9;#A#94-?#@$4-<$B4((6-:$/14>$6-$7"#$

C)96-7"64-$C)-:9#:476)-.!=>?&,@%,1!A*+8!2&%?%BC(!DEEE.!
!
"F?*8,%(!G8;,H!I.!!"#$D#95#-#&76?4($E=694(.$/$C)5=9#"#-;6A#$F-79)<&?76)-$7)$G6H(6?4($

F-7#9=9#7476)-.!J*K,%8F!G8*L%(!M/1!M,H%8N;8F&HO(!5665.!
!
3;BC%8(!);P%F!M.!;,0!A%88&''!-.!=%,,%O!Q%0FR.!F((&;7947#<$I4--#9;$4-<$C&;7)5;$)*$7"#$

G6H(#.!$;F+L&''%1!=+*P;F!$%'F*,!3S?'&F+%8F(!56TE.!
!
3;&,H%8(!)*+,.!+@$J@$4-<$K$,)"-.!-*''%@%L&''%(!A$1!/&HS8@&B;'!38%FF(!DEED.!
!
3;'P%8(!U;8'!V.!+@$J@$K$,)"-@$L#A#(476)-.!W;B*(!=X1!W*80(!56TD.!
!
3;S'(!I*?%8H!2.!!"#$/7)-#5#-7$4-<$7"#$E4?945#-7;.$!"#$L#(476)-$)*$7"#$/7)-#5#-7$7)$

7"#$E4?945#-7;$)*$G4=76;5$4-<$7"#$M)9<N;$E&==#9.!$%K!Y*8C1!Z?&,@0*,(!567E.!
!
3%'&C;,(!);8*F';L.!,#;&;$7"9)&:"$7"#$C#-7&96#;.$D6;$%(4?#$6-$7"#$D6;7)9>$)*$C&(7&9#.!$%K!

[;L%,(!-=1!Y;'%!\,&L%8F&HO!38%FF(!5666.!
!
3%,H%B*FH(!).!JK&@+H.!!"#$,)>$)*$F-7654?>$167"$O)<.$/$G6H(#$E7&<>$O&6<#$7)$+$,)"-.!

G8;,0!I;9&0F1!J&FB*L%8O![*SF%(!566].!
!
3%99%8(!U'&:;?%H+!;,0!)*+,!W&'B*BC.!I4:6?4($4-<$I>;76?4($E67#;.$2&9)=#$4-<$7"#$

G9676;"$F;(#;.!G8;,0!I;9&0F1!3+;,%F!38%FF(!DEEE.!
!
3%8C&,F(!3+%P%.!!"#$,)"4--6-#$2=6;7(#;.!W&'P&,@H*,(!JU1!A&B+;%'!G';:&%8(!56^6.!
!
3%H%8F*,(!J;L&0!Q%0R.!P"#9#$P947"$4-<$I#9?>$I##7.!-;8'&F'%1!3;H%8,*FH%8(!DEE5.!
!
3_%&__%8(!-+;8'%F!V.(![*K;80!V.!N*F(!;,0!)*+,!I%;!Q%0FR.$P>?(6**#$G6H(#$Q6?76)-49>.!

3%;?*0O(!AZ1![%,08&BCF*,(!566T.!
!
3';H*.!!"#$M41;(!H8;,F.!=8%L*8!).!2;S,0%8F.!56^E`!8%98&,H(!$%K!Y*8C1!3%,@S&,(!DEEa.!
!
bbbbbb.!%(47)-6;$8=#94(!%0.!)*+,!<S8,%H.!$%K!Y*8C1!"c_*80!\,&L%8F&HO!38%FF(!56Ed.!
!
3'SPP%8(!Z'_8%0.!!"#$2=6;7(#;$)*$ER$,)"-.!-;P?8&0@%1!-;P?8&0@%!\,&L%8F&HO!38%FF(!

5TT7`!8%98&,H(!G8;,0!I;9&0F1!<;C%8(!56TE.!
!
3'SH;8B+.!M6A#;(!a!L*'F.(!%0.!Z8H+S8![&@+!-'*S@+.!/*,0*,1!V*'&*(!DE5E.!
!
bbbbbb.!I)94(64(!5]!L*'F.(!H8;,F.![;8*'0!-+%8,&FF!;,0!W&''&;P!-.![%'P?*'0.!-;P?8&0@%(!

AZ1![;8L;80!\,&L%8F&HO!38%FF(!56]^.!
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!
""""""#!!"#$%&'()*+,-./*$!%&!'()*#$!+,-.*#!/0,.-1(++0!20,,3.#!4-56,3170$!89:!;-,'-,1!

<.3'0,*3+=!2,0**$!%>%?@A%#!
!
""""""#!!"#$%&'()*+01&%"-%$!%B!'()*#$!+,-.*#!2C3))3D!;#!E0!F-G=!-.1!/0.013G+!H3.-,*(.#!

4-56,3170$!89:!;-,'-,1!<.3'0,*3+=!2,0**$!%>B>#!
!
2())-,1$!IC(5-*!H#!21(%33-3/+4(&-*$1"156+%37+$(/+8%&"6+4(#&'(#!J0K!L(,M:!

4-56,3170!<.3'0,*3+=!2,0**$!%>N&#!
!
2(,+0,$!O+-.)0=!H#!9+:%37;11<+$1+$(/+8=/5/*-*+1>+$(/+?/@+A/*$%B/3$#!F0310.:!/,3))$!

A&&A#!
!
""""""#!C7-1B*+1>+$(/+D&//<+?/@+A/*$%B/3$$!A.1!01#!OC0PP30)1:!OC0PP30)1!9G-1053G!2,0**$!

%>>?Q!,0D,3.+$!F(.1(.:!4(.+3.RR5$!%>>>#!
!
""""""!-.1!E(.-)1!9#!4-,*(.!S01*T#!,-35#-*$-'*+%37+$(/+?/@+A/*$%B/3$E+4&-$-'%"+

2#3'$#&/*#!OC0PP30)1:!OC0PP30)1!9G-1053G!2,0**$!%>>>#!
!
""""""!-.1!U0PP,0=!I#!V001!S01*T#!F-*'1#&*/+93%"6*-*+%37+$(/+?/@+A/*$%B/3$E+

9GG&1%'(/*+%37+H/*#"$*#!OC0PP30)1:!OC0PP30)1!9G-1053G!2,0**$!%>>>#!
!
2(K0,*$!E-.30)!W#!I%".%$-13+$(&1#5(+!%&$-'-G%$-13E+93+8=%B-3%$-13+1>+$(/+?1$-13+1>+

$(/+J/"-/./&)*+41&G1&%$/+K3-$6+@-$(+4(&-*$+-3+8%&"6+4(&-*$-%3+I1$/&-1"156L+

F0R'0.:!200+0,*$!A&&%#!
!
2,3+GC-,1$!U-50*!/#!S01T#!A(/+93'-/3$+?/%&+8%*$E+93+93$(1"156+1>+A/=$*+%37+!-'$#&/*#!

2,3.G0+(.$!JU:!2,3.G0+(.!<.3'0,*3+=!2,0**$!%>BX#!
!
""""""!S01T#!93'-/3$+?/%&+8%*$/&3+A/=$*E+H/"%$-35+$1+$(/+M"7+A/*$%B/3$$!Y,1#!01#!

2,3.G0+(.$!JU:!2,3.G0+(.!<.3'0,*3+=!2,0**$!%>Z>#!
!
""""""#!9&'(%/1"156+%37+$(/+M"7+A/*$%B/3$#!2,3.G0+(.$!JU:!2,3.G0+(.!<.3'0,*3+=!2,0**$!

%>BX#!
!
V-55$!/0,.-,1#!!&1$/*$%3$+J-;"-'%"+C3$/&G&/$%$-13#!W,-.1!V-D31*:!/-M0,$!%>N&#!
!
V-*C1-))$!;-*+3.7*#!A(/+C7/%+1>+9$13/B/3$+-3+4(&-*$-%3+A(/1"156#!F(.1(.:!8-G53))-.$!

%>%>#!
!
V-K)3.*(.$!W0(,70#!A(/+:-*$1&6+1>+:/&171$#*$!?!'()*#!J0K!L(,M:!E#!9DD)0+(.!-.1!

4(5D-.=$!%XX>#!
!
V0.*60,70,$!E-'31#!A(/+8G-*$"/*+1>+21(3#!F(R3*'3))0$![L:!\0*+53.*+0,!U(C.![.(]!2,0**$!

A&&%#!
!
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"#$$%&'()*!+%&,-./!!"#$%&'(#)$&*$+&",*!0&-.)/!1(2.!3&#%.$/!4&-.$!"-5#$)6!7%&$,-.)*!
899:/!

!
"('%&0)*!;<%=-.$%&!-.$!1-,%)!>(.-<$)(.!?%$)@/!-,.#/012#,#$34."#5'*!8A!B(<)/!8CCDE!

&%5&#.0*!F%-'($G*!H;6!+%.$&#IJ)(.*!899D/!
!
"('%&0)(.*!;&I2#'-<$!K/!-$%546645$&*$."#$%5##7$0#8$!#'.46#,.$1,$."#$91:".$&*$

;1'.&5124)$<#'#452"/!L-)2B#<<%6!M&(-$,-.*!89NO/!
!
PPPPPP/!=&5>$?12.@5#'$1,$."#$0#8$!#'.46#,.*!Q!B(<)/!L-)2B#<<%6!M&(-$,-.!F&%))*!89NAR

NNE!&%5&#.0*!4&-.$!"-5#$)6!M-J%&*!./$/!
!
"(S<%G*!+-&(<$!+/!!"#$341."$&*$A'54#)B$-'(#2.'$&*$C)>$!#'.46#,.$!"&@:"./!T(.$(.6!

UVH!F&%))*!89DQ/!
!
"W.X%*!U0%B%.!7/!D1'2&@5'#$%546645$&*$."#$%5##7$0#8$!#'.46#,./!F%-'($G*!H;6!

+%.$&#IJ)(.*!YA8A/!
!
"G-.*!1()%52!Z/!!"4.$E&@$F4G$H#)1#I#B$0#8$91*#$1,$."#$J&,/![2%-0(.*!\T6!V&())S-G*!

YAAN/!
!
"GJ%.*!F2#<#5!4&-2-,/!K1.G$&,$4$;1))B$<#2)4161,:$."#$H1L)124)$?4..#5,$*&5$."#$K"@52"/!

V2#I-X(6!H(($G*!YAAN/!
!
U-$-.-.$-*!>-.#%<!"-02.-J-&-/!!"#$+&"4,,1,#$MN#:#'1'$&*$%&>B$-,$MN(5#''1&,$1,.&$."#$

+&"4,,1,#$O,>#5'.4,>1,:$&*$%&>/!M%&<#.6![-<0%&!$%!4&WG0%&*!YAAO/!
!
U-<J#%*!"-52-%</!!#N.$4,>$D1'2&@5'#$-,4)G'1'/!L%S!](&J6!"(W0<%$X%*!899D/!
!
U-.$%&)*!1(2.!?%$@/!-.&,#6#,.$4,>$P1&)#,2#B$-$!"#&)&:124)$K&,'1>#54.1&,/!L-)2B#<<%6!

;'#.X$(.!F&%))*!YAAQ/!
!
U-WIG*!"('%&0/!J251(.@5#B$A.'$-@."&51.GQ$?&8#5Q$4,>$<#)#I4,2#/!L-)2B#<<%6![(&$!

FW'<#)2#.X*!YAA8/!
!
UI2-^^*!F2#<#5!-.$!+%.&G![-I%!?%$)@/!!"#$012#,#$4,>$?&'./012#,#$34."#5'*!Y.$!)%&/*!

0&-.)/!V2-&<%)!4(&$(.!M&(S.%!-.$!1-,%)!7$S-&$!US-<<(S/!F%-'($G*!H;6!
+%.$&#IJ)(.*!899O/!

!
UI2%#.*!U%02!T/!?%$@/!<#4>1,:$."#$C>G''#GB$J#)#2.#>$A,.#5(5#.4.1I#$M''4G'/!F&#.I%0(.*!

L16!F&#.I%0(.!_.#B%&)#0G!F&%))*!899Q/!
!
UI2.%<<%*!_$(/!!"#$;1'.&5G$4,>$!"#&)&:G$&*$."#$0#8$!#'.46#,.$=51.1,:'*!0&-.)/!H/!

7WX%.%!M(&#.X/!H#..%-5(<#)6!;WX)'W&X!Z(&0&%))*!899C/!
!
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""""""#!!"#$%$&'($)(*"#(+#,(!#-*./#0*$!%&'()#!*#!+,-.(.!/0&1(-#!2&'(3!4'513)6!/'7.&$!
899:#!

!
;<=1>>&1($!?.@0&'=$!?.@0&'=!A'((.($!'(3!B.131!+#!B'C1D%0(!E.3)F#!!"#(1.023$$4($)(

56-7$89-#(:0.%'-6-#!GH>0&36!/D'<7I.DD$!899J#!
!
;<=D'%%.&$!K30D>#!!"#(!"#$%$&'($)(*"#(:;$-*%#-$!%&'()#!K(3&.')!L#!MN)%.(@.&-.&#!2&'(3!

4'513)6!/'7.&$!J:::#!
!
""""""#!5$(<#(=0$,(>#-8-?$!%&'()#!K(3&.')!L#!MN)%.(@.&-.&!'(3!40@.&%!O#!P'&@&0,-=#!

2&'(3!4'513)6!M&.-.D$!899Q#!
!
;<=D1.&$!B.1(&1<=#!5#9(@A/#9396#)#!R&.1@,&-6!B.&3.&$!J:SS#!
!
;<=('<7.(@,&-$!4,30D>#!!"#(>$".0060#(B;6-*%#-$!%&'()#!4.-1('D3!R,DD.&!'(3!TD).!R,DD.&#!

U.I!P0&76!V&0))&0'3$!J::8#!
!
;<=&.1(.&$!A=0C')!4#!+#,(!#-*./#0*(!"#$%$&'C(D.&06)'60&(E$2(60(F"96-*#!2&'(3!

4'513)6!/'7.&$!899W#!
!
;<=,D%X$!B.&C'((#!G%2(!#-*./#0*(!"#$%$&'C(!"#(@#%6&6$0($)(@#H#%.*6$0(60(I*-(J9#K

F"96-*6.0(L*.&#($)(5#H#%$;/#0*$!Y%=!.3#$!8!Z0D)#$!%&'()#!L#!K#!['%.&)0(#!
+31(@,&-=6!A#!\!A#!VD'&7$!JW:8#!

!
;.-0Z1'$!R.&('(30!R#!M$H#(@#%.*6$0-"6;-(60(*"#(>$".0060#(!9.26*6$0C(:&.&#N:&.;.0(60(

I(>$"0(.02(*"#(O$89*"(E$-;#%#!V=1<0$!VK6!;<=0D'&)![&.))$!J:W8#!
!
;=.&C'($!2&'<.!+#!'(3!L0=(!V#!A,--]#!:(L#/.0*67(.02(L*987*89.%(:0.%'-6-($)(*"#(

>$".0060#(B;6-*%#-#!?'DD')6!;,CC.&!T()%1%,%.!0>!^1(-,1)%1<)$!J::Y#!
!
;1DZ'$!*01)_)#!P63%67.%(<$92-(.02(!"#69(D#.060&-C(:0(I0*9$287*6$0(*$(M#Q67.%(

L#/.0*67-#!2&'(3!4'513)6!`0(3.&Z'($!J:Wa#!
!
""""""#!E$2R(M.0&8.&#(.02(L796;*89#C(@#.260&(*"#(P63%#(60(M6&"*($)(E#0#9.%(M60&86-*67-#!

2&'(3!4'513)6!`0(3.&Z'($!J::9#!
!
;C'DD.]$!;%.5=.(!;#!SR(TR(U(>$"0#!O'<0$!Ab6!O0&3!/007)$!J:WY#!
!
;C.'%0($!2.0&-.#!!"#(5$7*960#($)(*"#(:*$0#/#0*(:77$9260&(*$(*"#(:;$-*%#-#!JWS9c!

&.5&1(%$![.'@03]$!*K6!B.(3&1<7)0($!J:WW#!
!
;C1%=$!V='&D.)!4#!562(F"96-*(56#-(G0%'()$9(*"#(B%#7*?!O1(0('!^'7.$!TU6!/*B!/007)$!

J:SQ#!
!
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!
P+=3#Q,$R!E3.'!B316)=+!E.!/*#J$!J3+1!+)!(#L%:!0%$!V-9%65+&+L7!+J!5%$!2+-C$&!+J!E+%)!

#)!*#L%5!+J!D5-!;$35#96&!8#1$)-#+).!G%.8.!=#--$3565#+)'!*+7+&6!H)#I$3-#57!+J!
@%#96L+'!WXXO.!

!
S5+94=6&$'!S%63+)!E+6).!/8#-9+,3-$!B)6&7-#-!+J!5%$!S$9+)=!VC#-5&$!5+!0#1+5%7.F!".S.!

5%$-#-'!0%$!H)#I$3-#57!+J!0$K6-!65!B3&#)L5+)'!MNUY.!
!
S53$$5'!86)#$&!P.!/0%$7!Z$)5![,5!J3+1!H-:F!0%$!D=$)5#57!+J!5%$![CC+)$)5-!#)!\#3-5!

E+%).!G%.8.!=#--$3565#+)'!S+,5%$6-5$3)!>6C5#-5!0%$+&+L#96&!S$1#)637'!WXXO.!
!
Z6&54$'!>3,9$!].!/0%$!0%$+&+L#96&!S#L)#J#96)9$!+J ’Antiv 6)= ‘Upevr #)!5%$!^$A!

0$-561$)5.F!0%.8.!=#--$3565#+)'!86&&6-!0%$+&+L#96&!S$1#)637'!MN_O.!
!
`+34'!($3-%6$&!Z.!/B)!B)6&7-#-!6)=!S7)5%$-#-!+J!5%$!VK$L$5#96&!"$5%+=-!+J!

P%$5+3#96&!@3#5#9#-1!6)=!8#-9+,3-$!B)6&7-#-!6-!BCC&#$=!5+!5%$!S53,95,3$!+J!
\#3-5!E+%).F!0%.8.!=#--$3565#+)'!"#=?B1$3#96!>6C5#-5!0%$+&+L#96&!S$1#)637'!
MNNa.!
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