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78 9:; <= >?: @?A9>B?<=: A;8A=<C<?: D;E >;: ?EBFA9>;: GHHIJ K GLJ <=

>? M;8:BCB9ACN8 K D;E => ?EBFA9>; GOP <= >? Q=K RSTUV <= J <= ?WEC>V

X=Y9>?<;E? <= >?: Z?:=: <=> X[YC\=8 Q;A?>V K <= A;8@;E\C<?< A;8

>; <C:D9=:B; =8 >;: ?EBFA9>;: GU ? G] <=> X=?> ^=AE=B; Q=YC:>?BC_;

JSJOOLV <= U <= \?E`;V D;E => a9= := ?DE9=W? => B=bB; E=@98<C<; <=

>? Q=K X=Y9>?<;E? <= >?: c?AC=8<?: Q;A?>=:V => dK98B?\C=8B; <= d

M;E9e? =:B?W>=A= >? f?:? D;E =:B?AC;8?\C=8B; <= _=gFA9>;: <=

BE?AACN8 \=Ah8CA? =8 >?: _F?: DiW>CA?:V ? a9= := E=@C=E= => ?EBFA9>;

JOI H 9j <=> DE;DC; X=?> ^=AE=B; Q=YC:>?BC_;V a9= := E=YCEh D;E >?

DE=:=8B= kE<=8?8`? lC:A?>V K A9K?: 8;E\?: ?BC=8<=8 ? >; DE=_=8C<;

=8 => ?EBFA9>; UR <= >? ACB?<; X=?> ^=AE=B; Q=YC:>?BC_;I
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M;8:BCB9K= => g=Ag; C\D;8CW>= <= =:B? f?:? => =:B?AC;8?\C=8B; <=

_=gFA9>;: <= BE?AACN8 \=Ah8CA? =8 >?: _F?: <= >;: \98CACDC;:V <=8BE;

<= >?: `;8?: a9= ? B?> =@=AB; := <=B=E\C8=8 K A;8 >?: >C\CB?AC;8=:

a9= D9<C=E?8 =:B?W>=A=E:=I m; =:Bh8 :9n=B;: ?> D?Y; <= >? f?:?o

?j Q;: ACA>;\;B;E=: K \;B;ACA>=B?:I

Wj Q;: _=gFA9>;: ;@CAC?>=: <=> 7:B?<;V M;\98C<?<=:

d9BN8;\?: K 78BC<?<=: Q;A?>=:V ?<:AECB;: ? >? <=@=8:?

8?AC;8?> ; ? >? :=Y9EC<?< AC9<?<?8?I

Aj Q;: _=gFA9>;: a9= B9_C=E=8 >CA=8AC? \98CACD?> D?E?

?ABC_C<?<=: =:D=AF@CA?: <= ;A9D?ACN8 <= >? _F? DiW>CA?I
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q= ?D>CA?Eh8 >;: W=8=@CAC;: @C:A?>=: DE=_C:B;: =8 8;E\?: A;8 E?8Y;

<= >=K K =8 >;: BE?B?<;: C8B=E8?AC;8?>=:I
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GI 7: ;W>CY?<; BECW9B?EC;V =8 A;8A=DB; <= A;8BECW9K=8B=V >?

D=E:;8? @F:CA? ; n9EF<CA? K >?: =8BC<?<=: ? a9= := E=@C=E= =>

?EBFA9>; HUIL <= >? Q=K s=8=E?> fECW9B?EC? a9= =:B?AC;8=8 =>

_=gFA9>; =8 >? _F? DiW>CA?I 78 B;<; A?:; := DE=:9\CEh a9=

=> _=gFA9>; g? :C<; =:B?AC;8?<; D;E >? D=E:;8? a9=

?D?E=`A? A;\; BCB9>?E =8 => D=E\C:; <= ACEA9>?ACN8I

f=8<Eh8 >? A;8:C<=E?ACN8 <= E=:C<=8B=:V ? >;: =@=AB;: <=

=:B? kE<=8?8`?V >?: D=E:;8?: @F:CA?: a9= A9\D>?8 >;:

E=a9C:CB;: a9= := =:B?W>=`A?8 =8 >? kE<=8?8`? X=Y9>?<;E?

<=> dD?EA?\C=8B;I

JI q=Eh8 E=:D;8:?W>=: :;>C<?EC;: <= >? <=9<? BECW9B?EC? >?:

D=E:;8?: ; =8BC<?<=: ? a9= := E=@C=E= => ?EBFA9>; LJ <= >?

Q=K s=8=E?> fECW9B?EC?I

HI q=Eh8 E=:D;8:?W>=: :9W:C<C?EC;: >;: ?<\C8C:BE?<;E=: <= >?:

:;AC=<?<=: K >;: :F8<CA;:V C8B=E_=8B;E=: K >Ca9C<?<;E=: <=

a9C=WE?:V A;8A9E:;:V :;AC=<?<=: K =8BC<?<=: =8 Y=8=E?>V

=8 >;: :9D9=:B;: K A;8 => ?>A?8A= a9= :=e?>? => ?EBFA9>; LH

<= >? Q=K s=8=E?> fECW9B?EC?I

����
��� t� ��	� ����������

������ 
� ���������� � ����
���

78 9:; <?: @?A9>B?<=: A;8A=<C<?: D;>;: ?EBCY;: GHHIJ = GLJ <?

M;8:BCB9ACN8 = D;>; ?EBCY; GOP <? Q=C RSTUV <; J <= ?WEC>V E=Y9>?<;E?

<?: W?:=: <; E[bC\= >;A?>V = <= A;8@;E\C<?<= A; <C:D;:B; 8;:

?EBCY;: GU ? G] <; X=?> <=AE=B; >=bC:>?BC_; JSJOOLV <; U <= \?E`;V

D;>; a9= := ?DE;W? ; B=bB; E=@98<C<; <? Q=C E=Y9>?<;E? <?: @?A=8<?:

>;A?C:V ; M;8A=>>; <? M;E9e? =:B?W>=A= ? f?b? D;E =:B?AC;8?\=8B;

<= _=gFA9>;: <= BE?AACN8 \=Ah8CA? 8?: _F?: DiW>CA?:V ? a9= := E=@CE=

; ?EBCY; JOI H 9j <; DE;DC; E=?> <=AE=B; >=bC:>?BC_;V a9= := E=b=Eh D;>?

DE=:=8B= ;E<=8?8`? @C:A?>V = A9b?: 8;E\?: ?B=8<=8 ?; DE=_C<; 8;

?EBCY; UR <; ACB?<; E=?> <=AE=B; >=bC:>?BC_;I

������ �� ����� ����u�����

M;8:BCBi= ; @=CB; C\D;eCW>= <=:B? B?b? ; =:B?AC;8?\=8B; <=

_=gFA9>;: <= BE?AACN8 \=Ah8CA? 8?: _F?: <;: \98CACDC;:V <=8BE; <?:

`;8?: a9= D?E? B?> =@=AB; := <=B=E\C8=8 = A;?: >C\CB?ACN8: a9=

D9C<=:=8 =:B?W>=A=E:=I m;8 =:Bh8 :9b=CB;: ?; D?Y?\=8B; <? B?b?o

?j k: ACA>;\;B;E=: = \;B;ACA>=B?:I

Wj k: _=gFA9>;: ;@CAC?C: <; 7:B?<;V M;\98C<?<=:

d9BN8;\?: = 78BC<?<=: Q;A?C:V ?<:AECB;: h <=@=8:?

8?AC;8?> ;9 h :=Y9EC<?<= AC<?<hI

Aj k: _=gFA9>;: a9= BC_=:=8 >CA=8`? \98CACD?> D?E?

?ABC_C<?<=: =:D=AF@CA?: <= ;A9D?ACN8 <? _F? DiW>CA?I
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dD>CA?E?8:= ;: W=8=@CAC;: @C:A?C: DE=_C:B;: =8 8;E\?: A;8 E?8Y; <=

>=C = 8;: BE?B?<;: C8B=E8?AC;8?C:I
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GI q;8 ;WECY?<;: BECW9B?EC;:V =8 A;8A=DB; <= A;8BECW9F8B=:V ?:

D=E:;?: @F:CA?: ;9 b9EF<CA?: = ?: =8BC<?<=: ? a9= := E=@CE=

; ?EBCY; HUIL <? Q=C b=E?> BECW9B?EC? a9= =:B?AC;8=8 ;

_=gFA9>; 8? _F? DiW>CA?I 78 B;<; A?:; DE=:9\CE?:= a9= ;

_=gFA9>; @;C =:B?AC;8?<; D;>? D=E:;? a9= ?D?E=`? A;\;

BCB9>?E 8; D=E\C:; <= ACEA9>?ACN8I f=Eh8 ? A;8:C<=E?ACN8 <=

E=:C<=8B=:V D?E? ;: =@=AB;: <=:B? ;E<=8?8`?V ?: D=E:;?:

@F:CA?: a9= A9\DE?8 ;: E=a9C:CB;: a9= := =:B?W>=`?8 8?

kE<=8?8`? E=Y9>?<;E? <; ?D?EA?\=8B;I

JI q=Eh8 E=:D;8:?W>=: :;>C<?EC;: <? <[W=<? BECW9B?EC? ?:

D=E:;?: ;9 =8BC<?<=: ? a9= := E=@CE= ; ?EBCY; LJ <? Q=C

b=E?> BECW9B?EC?I

HI q=Eh8 E=:D;8:?W>=: :9W:C<C?EC;: ;: ?<\C8C:BE?<;E=: <?:

:;AC=<?<=: = ;: :F8<CA;:V C8B=E_=8B;E=: = >Ca9C<?<;E=: <=

a9=WE?:V A;8A9E:;:V :;AC=<?<=: = =8BC<?<=: =8 b=E?>V 8;:

:9D;:B;: = A; ?>A?8A= a9= :C8?>? ; ?EBCY; LH <? Q=C b=E?>

BECW9B?EC?I
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Q? A9;B? := <=B=E\C8?Eh =8 @98ACN8 <=> BC=\D; <= <9E?ACN8 <=>

=:B?AC;8?\C=8B; K >? `;8? =8 a9= =:B= := DE;<9`A?V :=Yi8 => A9?<E;

<= B?EC@?: <=> ?EBFA9>; PI

����
��� w� ������	�

Q?: B?EC@?: ? ?D>CA?E :=Eh8 >?: :CY9C=8B=:o

x �yzy{|}~ �{yx�|�|�|� 
�z y} ������ �y � ��{|�~ ����	

�;E HO \C89B;: OVHO

�;E HT \C89B;: OVHU

�;E LU \C89B;: OVLO

�;E UO \C89B;: OVLU

�;E UU \C89B;: OVUU

�;E G g;E? OVPO

�;E G g;E? U \C89B;: OVPU

�;E G g;E? GO \C89B;: OVRO

�;E G g;E? GU \C89B;: OVRU

�;E G g;E? JO \C89B;: OVTO

�;E G g;E? JU \C89B;: OV]O

�;E G g;E? HO \C89B;: OV]U

�;E G g;E? HU \C89B;: GVOO

�;E G g;E? LO \C89B;: GVOU

�;E G g;E? LU \C89B;: GVGO

�;E G g;E? UO \C89B;: GVGU

�;E G g;E? UU \C89B;: GVJU

�;E J g;E?: GVHO

x �yzy{|} �y ��{�| ��{|���z ���~ �{y�|�|�|� 
�z y} ������ �y

�z| ��{|~

�;E HO \C89B;: OVLO

�;E HP \C89B;: OVLU

�;E LJ \C89B;: OVUU

�;E LT \C89B;: OVPO

�;E UL \C89B;: OVPU

�;E G g;E? OVRO

x�yzy{|} �y ��{�| ��{|���z ���x���|���z|��yz�� y��{���~

�{y�|�|�|� 
�z y} ������ �y �y�z�y ��z����~�p�

�;E GO \C89B;: OVJO

�;E JO \C89B;: OVLO

� �|{��| ��{ y��|���z|��yz�� ��z ����}� � �|{��| ��{

y��y��

�;E 8; B=8=E BFB9>; g?WC>CB?8B= =:D=AF@CA; <=

?9B;EC`?ACN8 <= =:B?AC;8?\C=8B; ; A9?8<; =:B= 8;

:=? _h>C<;V :C=\DE= a9= => D?Y; := E=?>CA= <=8BE; <=>

D=EF;<; <= PO \C89B;: <=:<= => ?_C:; <= <=898AC?

PVOO �

�;E =bA=:; <=> BC=\D; :=e?>?<; =8 => BFB9>;

g?WC>CB?8B=V :C=\DE= a9= => D?Y; := E=?>CA= <=8BE; <=>

D=EF;<; :9D=EC;E ? PO \C89B;: = C8@=EC;E ? GJO

\C89B;:V <=:<= >? @C8?>C`?ACN8 <=> BC=\D; ?9B;EC`?<;

HVOO �

�;E =bA=:; <=> BC=\D; :=e?>?<; =8 => BFB9>;

g?WC>CB?8B=V :C=\DE= a9= => D?Y; := E=?>CA= <=8BE; <=>

D=EF;<; <= PO \C89B;:V <=:<= >? @C8?>C`?ACN8 <=>

GVUO �

d A;B? <=B=E\C8?E?:= =8 @98ACN8 <; B=\D; <= <9E?ACN8 <;

=:B?AC;8?\=8B; = <? `;8? =8 a9= =:B= := DE;<9`?V :=Y98<; ; A?<E;

<= B?EC@?: <; ?EBCY; PI

������ w� ������	�

d: B?EC@?: a9= := ?D>CA?Eh8 :=Eh8 ?: :=Y9C8B=:o

x �y{|}~ �|�|�| �{y��|�yz�y� 
� ������ �y �

��{|�~

����	

�;E HO \C89B;: OVHO

�;E HT \C89B;: OVHU

�;E LU \C89B;: OVLO

�;E UO \C89B;: OVLU

�;E UU \C89B;: OVUU

�;E G g;E? OVPO

�;E G g;E? U \C89B;: OVPU

�;E G g;E? GO \C89B;: OVRO

�;E G g;E? GU \C89B;: OVRU

�;E G g;E? JO \C89B;: OVTO

�;E G g;E? JU \C89B;: OV]O

�;E G g;E? HO \C89B;: OV]U

�;E G g;E? HU \C89B;: GVOO

�;E G g;E? LO \C89B;: GVOU

�;E G g;E? LU \C89B;: GVGO

�;E G g;E? UO \C89B;: GVGU

�;E G g;E? UU \C89B;: GVJU

�;E J g;E?: GVHO

x �y{|} �y ��{�| ��{|���z ���~ �{y�|�|�|�
�

������ �y 
 ��{|~

�;E HO \C89B;: OVLO

�;E HP \C89B;: OVLU

�;E LJ \C89B;: OVUU

�;E LT \C89B;: OVPO

�;E UL \C89B;: OVPU

�;E G g;E? OVRO

x �y{|} �y ��{�| ��{|���z ���x���|���z|�yz��x

y��{���~ �{y�|�|� 
� ������ �y ��z�y ��z����~

�;E GO \C89B;: OVJO

�;E JO \C89B;: OVLO

� �|{��| ��{ y��|���z|�yz�� �yz ����}� y �|{��| ��{

y��y��

�;E 8;8 B=E BFB9>; g?WC>CB?8B= =:D=AF@CA; <=

?9B;EC`?ACN8 <= =:B?AC;8?\=8B; ;9 A?8<; =:B= 8;8

:=b? _h>C<;V :=\DE= a9= ; D?Y; := E=?>CA= <=8BE; <;

D=EF;<; <= PO \C89B;: <=:<= ; ?_C:; <= <=898AC?

PVOO �

�;E =bA=:; <; B=\D; :C8?>?<; 8; BFB9>; g?WC>CB?8B=V

:=\DE= a9= ; D?Y?\=8B; := E=?>CA= <=8BE; <;

D=EF;<; :9D=EC;E ? PO \C89B;: = C8@=EC;E ? GJO \C89B;:

<=:<= ? @C8?>C`?ACN8 <; B=\D; ?9B;EC`?<;

HVOO �

�;E =bA=:; <; B=\D; :C8?>?<; 8; BFB9>; g?WC>CB?8B=

:=\DE= a9= ; D?Y?\=8B; := E=?>CA= <=8BE; <;

D=EF;<; <= PO \C89B;: <=:<= ? @C8?>C`?ACN8 <; B=\D;

GVUO �
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BC=\D; ?9B;EC`?<;

x �y���yz�y�~ �{yx�|�|�|� 	�z }����y �y

y��|���z|��yz���

GTVPU

Q? A9;B? <= X=:C<=8B=: := ?W;8?Eh ?> g?A=E:= =8BE=Y? <= >? B?En=B?

<= E=:C<=8B= D;E ?e; 8?B9E?> ; @E?AACN8V K D=E\CBCEh ?D?EA?E =8 `;8?

=bA>9:C_? <= E=:C<=8B= :C8 B?EC@? <=8BE; <= :9 :=AB;EV \C=8BE?: a9= :C

9BC>C`? >? `;8? <= 9:9?EC; Y=8=E?> <=W=Eh ?n9:B?E:= ? >? B?EC@?

A;EE=:D;8<C=8B=I

78 >? `;8? <= 9:9?EC; Y=8=E?> <= A;EB? <9E?ACN8V D=E<=Eh :9

A;8<CACN8 <= E=:C<=8B= C8<=D=8<C=8B=\=8B= <=> :=AB;E =8 => a9= :=

=8A9=8BE=I

����
��� �� ��������

Q? f?:? := <=_=8Y?Eh A9?8<; := =:B?AC;8= => _=gFA9>; =8 >? `;8?

<= ?D>CA?ACN8 <= >? kE<=8?8`? <= X=Y9>?ACN8 <= dD?EA?\C=8B; ;

A9?8<; :;>CACB= >? B?En=B? <= E=:C<=8B=I Q?: A9;B?: :=Eh8 CEE=<9ACW>=:

D;E >;: D=EF;<;: <= BC=\D; :=e?>?<;: =8 >;: E=:D=ABC_;: =DFYE?@=:I

����
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GI Q? Y=:BCN8 K E=A?9<?ACN8 <= >? f?:? A;EE=:D;8<=Eh ?>

A;8A=:C;8?EC; <=> :=E_CAC; =8 >?: A;8<CAC;8=: <=B=E\C8?<?: =8

=> A;8BE?B;I M;EE=:D;8<= ? >? q=AACN8 <= MCEA9>?ACN8 >?

C8:D=AACN8 <=> q=E_CAC; K ?> �E=? 7A;8N\CA? >? BE?\CB?ACN8 <=

>?: E=A>?\?AC;8=: DE=:=8B?<?: D;E >;: 9:9?EC;: a9= :=

E=@C=E?8 ? >? Y=:BCN8 <= >? f?:?I

JI q?>_; =8 => A?:; <= >? B?En=B? <= E=:C<=8B=V >;: D?Y;: :=

E=?>C`?Eh8 \=<C?8B= >? C8BE;<9AACN8 <= \;8=<?: ; :C:B=\?:

=>=ABEN8CA;: <= D?Y; =8 >?: \ha9C8?: =bD=8<=<;E?:

C8:B?>?<?: =8 >? _F? DiW>CA?I

HI 78 B;<; >; 8; DE=_C:B; =8 =:B?: 8;E\?: :=Eh8 <= ?D>CA?ACN8 >?

kE<=8?8`? X=Y9>?<;E? <= dD?EA?\C=8B;:V >? kE<=8?8`?

s=8=E?> <= s=:BCN8 K >?: E=:B?8B=: 8;E\?: >=Y?>=: K

E=Y>?\=8B?EC?: a9= :=?8 <= ?D>CA?ACN8I
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�?E? >? A?>C@CA?ACN8 <= >?: C8@E?AAC;8=: BECW9B?EC?:V ?:F A;\; <= >?:

:?8AC;8=: a9= ? >?: \C:\?: A;EE=:D;8<=8 =8 A?<? A?:;V := =:B?Eh

? >; <C:D9=:B; =8 >;: ?EBFA9>;: GRT K :CY9C=8B=: <= >? Q=K s=8=E?>

fECW9B?EC? K =8 >? kE<=8?8`? s=8=E?> <= s=:BCN8I

��	��	�
��� �����

Q? DE=:=8B= kE<=8?8`?V a9= A;8:B? <= 89=_= ?EBFA9>;:V g? :C<;

?DE;W?<? D;E => �>=8; =8 :=:CN8 A=>=WE?<? => P <= @=WE=E; <= JOGJV

=8BE?Eh =8 _CY;E => GR <= @=WE=E; <= JOGJ K := ?D>CA?Eh =8 B?8B; 8;

:= ?A9=E<= :9 \;<C@CA?ACN8 ; <=E;Y?ACN8I

?9B;EC`?<;

x �y���yz�y�~ �|�|�| �{y��|�yz�y� 	yz }����y �y

y��|���z|�yz���

GTVPU

d A;B? <= E=:C<=8B=: ?W;?E?:= ?; @?A=E:= =8BE=Y? <? B?Eb=B? <=

E=:C<=8B= D;E ?8; 8?B9E?> ;9 @E?AACN8V = D=E\CBCEh ?D?EA?E =8 `;8?

=bA>9:C_? <= E=:C<=8B= :=8 B?EC@? <=8BE; <; :=9 :=AB;EV \=8BE=: a9=

:= 9BC>C`? ? `;8? <= 9:9?EC; b=E?> <=W=Eh ?b9:B?E:= h B?EC@?

A;EE=:D;8<=8B=I

m? `;8? <= 9:9?EC; b=E?> <= A9EB? <9E?ACN8V D=E<=Eh ? :i? A;8<CACN8

<= E=:C<=8B= C8<=D=8<=8B=\=8B= <; :=AB;E 8; a9= := =8A;8BE=I
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d B?b? b=E?E?:= A?8<; := =:B?AC;8= ; _=gFA9>; 8? `;8? <=

?D>CA?ACN8 <? kE<=8?8`? <= E=Y9>?ACN8 <= ?D?EA?\=8B; ;9 A?8<;

:;>CACB= ? B?Eb=B? <= E=:C<=8B=I d: A;B?: 8;8 := D;<=Eh8 E=<9ACE 8;:

D=EF;<;: <= B=\D; :C8?>?<;: 8;: E=:D=ABC_;: =DFYE?@=:I
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GI d b=:BCN8 = E=A?<?ACN8 <? B?b? A;EE=:D;8<=E?>>= ?;

A;8A=:C;8?EC; <; :=E_C`; 8?: A;8<CACN8: <=B=E\C8?<?: 8;

A;8BE?B;I M;EE=:DN8<=>>= h q=AACN8 <= MCEA9>?ACN8 ?

C8:D=AACN8 <; :=E_C`; = h �E=? 7A;8N\CA? ? BE?\CB?ACN8 <?:

E=A>?\?ACN8: DE=:=8B?<?: D;>;: 9:9?EC;: a9= := E=@CE?8 h

b=:BCN8 <? B?b?I

JI q?>_; 8; A?:; <? B?Eb=B? <= E=:C<=8B=V ;: D?Y;: E=?>C`?E?8:=

\=<C?8B= ? C8BE;<9ACN8 <= \;=<?: ;9 :C:B=\?: =>=ABEN8CA;:

<= D?Y; 8?: \ha9C8?: =bD=8<=<;E?: C8:B?>?<?: 8? _F?

DiW>CA?I

HI 78 B;<; ; 8;8 DE=_C:B; 8=:B?: 8;E\?: :=Eh8 <= ?D>CA?ACN8 ?

kE<=8?8`? E=Y9>?<;E? <= ?D?EA?\=8B;:V ? kE<=8?8`? b=E?>

<= b=:BCN8 = ?: E=:B?8B=: 8;E\?: >=Y?C: = E=Y9>?\=8B?EC?:

a9= :=b?8 <= ?D>CA?ACN8I
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�?E? ? A9?>C@CA?ACN8 <?: C8@E?AACN8: BECW9B?EC?:V ?:F A;\; <?:

:?8ACN8: a9= ? =>?: A;EE=:D;8<=8 =8 A?<? A?:;V =:B?E?:= ?;

<C:D;:B; 8;: ?EBCY;: GRT = :=Y9C8B=: <? Q=C b=E?> BECW9B?EC? = 8?

kE<=8?8`? b=E?> <= b=:BCN8I
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d DE=:=8B= ;E<=8?8`?V a9= A;8:B? <= 8;_= ?EBCY;:V @;C ?DE;W?<?

D;>; �>=8; 8? :=:CN8 E=?>C`?<? ; P <= @=WE=CE; <; JOGJV =8BE?Eh =8

_CY;E ; GR <= @=WE=CE; <; JOGJ = ?D>CA?E?: \=8BE=: 8;8 := ?A;E<= ?

:i? \;<C@CA?ACN8 ;9 <=EE;Y?ACN8I


