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<4> . C (J?F*h�H8$D$BMIF.�� <4> . C ?F*M? � (�04,5(JI 0:8�B'&),/. N'IF. ?A0v, IF8�0:.+Dz� <4> .T8�B < G'B < N'IF.+0Q(+&4. D$. IF. < .+Dz�
(+*-DH(+*7( " *'8�& C (JI .! $? < ?A0 ?F*-D ?A,5( < .+D �

����Z �9W'[+X5Z$[]V	\ ��i �cZ

; 0S?F*-D ?A,5( < .+DH( " 8.5�.�� <4> . # (�,5, �cU�.5*'.5&)( < .+D � (+&)0:.5& C 8$D$BMIF. ?A0 &4.+0:G-8�*-0@? " IF. KL8�&9D$&�?35 ?F*'U
<4> . ,/8 C GM?OIA( < ?F8�*hG'&48$,/.+040����2(�,5,vG'&48$D$B-,/.+0Q(+*"� ; ���2�)� � G-(+&)0:.5& "$# G'&48$,/.+040@?F*'UH(]0:G-.+, ? �
N ,5( < ?F8�* N'IF. ,/8�* < (J?F*M?F*'UH( ,/8�* < .! < KL&4.5.QU�&)( C C (+& <4> ( < U�.5*'.5&)( < .+0 <4> . 0:8�B'&),/. IA(+*'U�B-(+U�.:�

2(JIOIA0 < 8]0:. C (+* < ?A,v&48�B < ?F*'.+0/� � &�? <4< .5* ?F* 9�z(+&4. ?F* < .5&)0:G-.5&)0:.+DH( C 8�*'U <4> .QU�&)( C C (+&9G'&48��

D$B-, < ?F8�*H&4BMIF.+02UP?35�.5*E?F* <4> . C ?F*M? � (�04,5(JI # (�,5,v0:G-.+, ?ON ,5( < ?F8�* �>
 > . # (�,5, �cU�.5*'.5&)( < .+D G-(+&)0:.5&
C (J?F* < (J?F*-0 (QG-(+&)0:.5& �x,/8�* < &48PIOIF.+D 0:. C (+* < ?A,90 < (�, �z��� > 8�0:.v&4.+,/8�&)D'0 > 8PIAD ?F*MKL8�& C ( < ?F8�*H,/8�&4&4.��

0:G-8�*-D ?F*'U < 8].+(�, >H< 8 ��.5*7(+*-DH*'8�*�� < .5& C ?F*-(JImKL8�B'*-D ?F* <4> . U�&)( C C (+&vG'&48$D$B-, < ?F8�*-0��2
 > .
G-(+&)0:.5& > (�0v(�,5,/.+040 < 8 <4> . ?F*MKL8�& C ( < ?F8�* ?F* <4> .T0:. C (+* < ?A,T0 < (�, � &4.+,/8�&)D'0>5 ?A( G-0:.5B-D$8�5�(+&�? �
( " IF.+0pB-0:.+D ?F* <4> . 0:. C (+* < ?A, (�, < ?F8�*-0�� 
 > . # (�,5,20:G-.+, ?ON ,5( < ?F8�* G'&48.5 ?AD$.+0p(9B'*M?F8�*]0 < &4B-, < B'&4.
< 8 D$. N *'. <4> .vD ?�� .5&4.5* <2<:# G-.+0m8PK 0:. C (+* < ?A,v0 < (�, � &4.+,/8�&)D'0m*'.+,/.+0404(+& # < 8 D$.+04,/&�? " . <4> .�5�(+& �
?F8�B-0 0:. C (+* < ?A, ?F*MKL8�& C ( < ?F8�* &4.+R�BM?F&4.+D KL8�& .+(�, > 0 #$C " 8PI2?F* <4> .]U�&)( C C (+&�� �:* <4> . ,5(�0:.
8PK <4> . C ?F*M? � (�04,5(JI 0:G-.+, ?ON ,5( < ?F8�*a� <4> ?A0QB'*M?F8�* 0 < &4B-, < B'&4.],/8�*-0@?A0 < 0TG'&�? C (+&�?OI # 8PK G-8P?F* < .5&)0
< 8HD # *-( C ?A,5(JIOI # (JIOIF8$,5( < .+D�0 < &4B-, < B'&4.+0Q,/8�* < (J?F*M?F*'U ?F*MKL8�& C ( < ?F8�*�*'.5.+D$.+D < 8 G'&48$D$B-,/. <4> .
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�$�x,/8$D$. KL8�& <4> .9(+*M? C ( < ?F8�*]8PK ( C ?F*M? � (�04,5(JI G'&48�U�&)( C � 
 > . # (�,5, �cU�.5*'.5&)( < .+D � (+&)0:.5& C 8$D �
BMIF.T,/8�*-0@?A0 < 098PK 8�*'.�5�.5& # IA(+&4U�.T&48�B < ?F*'.�� #$# G-(+&)0:.:� 
 �28]0 C (JIOI B-0:.5& �x0:B'G'GMIO?F.+D70:B'G'G-8�& < ?F*'U
&48�B < ?F*'.+09(+&4. (JIA0:8 ?F*-, IFB-D$.+DE?F* <4> ?A0 C 8$D$BMIF.:�

eTW � �cX Y+\3Y ��Z7_a`�W'd�d�Z$[�� ; 0 ?F*h,/8�* 5�.5* < ?F8�*-(JI�,/8 C GM?OIF.5&)0/� <4> . � (+&)0:.5& C 8$D$BMIF.]&4.��

R�B'.+0 < 0 <4> . *'.! <9< 8 ��.5* KL&48 C <4> .��$,5(+*'*'.5& C 8$D$BMIF. "$# ,5(JIOIO?F*'U <4> . IF.! �cU�.5*'.5&)( < .+D #$# IF.! 
&48�B < ?F*'.:�8
 > . � (+&)0:.5& C 8$D$BMIF. > (�0 (�,5,/.+040 < 8 <4> .�5�(JIFB'.Q8PKS( < 8 ��.5* <4> &48�B'U >H<4> .v.! < .5&4*-(JI
5�(+&�?A( " IF. #$#$< .! < ��� > 8�0:.�5�(JIFB'. ?A0TG'&48$D$B-,/.+D ?F* <4> .��$,5(+*'*'.5& C 8$D$BMIF.:� � ?F*-,/. <4> . C ?F*M? �
� (�04,5(JI-IA(+*'U�B-(+U�. ?A0m*'8 < ,5(�0:.��x0:.5*-0@? < ?35�.�� <4> .��$,5(+*'*'.5&2,/8�* 5�.5& < 0m(JIOIzIF. <4< .5&)0 ?F* (+* ?AD$.5* < ?ON .5&
*-( C . < 8 ��.5* < 8EIF8��2.5&Q,5(�0:. " . KL8�&4. &4. < B'&4*M?F*'U <4> . < 8 ��.5* �:(+*-D ? < 0�5�(JIFB'. �9< 8 <4> . � (+&)0:.5&
C 8$D$BMIF.:��
 > . *$B C .5&�?A,B5�(JIFB'.+0v8PK ?F* < .5U�.5&Q(+*-D3&4.+(JIpIO? < .5&)(JI < 8 ��.5*-0v(+&4.](�5�(J?OIA( " IF. < 8 <4> .
� (+&)0:.5& C 8$D$BMIF.>5 ?A( <4> .2.! < .5&4*-(JI 5�(+&�?A( " IF. #$# I35�(JI ��(JIA0:8QG'&48$D$B-,/.+D ?F* <4> .��$,5(+*'*'.5& C 8$D$BMIF.:�

�5d-Y+Z$[5^:W'`�Z Y+\7Y ��Z7_ ��f��m\ � �2W�� �cZ�� 
 > . � (+&)0:.5& C 8$D$BMIF. ?F* < .5&�K (�,/.+0�D ?F&4.+, < I # � ? <4>
<4> .�� #$C " 8PI)
�( " IF. C 8$D$BMIF. < 8Q.5* < .5&m(+*-D &4. < &�?F.�5�. ?AD$.5* < ?ON .5&p*-( C .+0�� 
 > . � (+&)0:.5& C 8$D$BMIF.
.5* < .5&)0m(+*-D &4. < &�?F.�5�.+0m(+*E?AD$.5* < ?ON .5&�� 020 #$C " 8PI < ( " IF.T( <4< &�? " B < .+0 "$# ,5(JIOIO?F*'U &48�B < ?F*'.+0�?F* <4> .
��. C (+* < ?A, ; *-(JI # 0@?A0 C 8$D$BMIF.:�

�5dab Y5bcW$Y5bcd�� _aZ$fhW'd-Y5bc` �]`�Y5bc\-d�X�� �7(+* # 8PK <4> .90:. C (+* < ?A, (�, < ?F8�*-0S?F*M? < ?A( < .+D "$#T<4> .
� (+&)0:.5& C 8$D$BMIF.7(+&4. (�,5,/8 C GMIO?A0 > .+D "$# ,5(JIOIA0 < 87&48�B < ?F*'.+0 ?F* <4> . m8$D$. 69&�?35�.5& C 8$D$BMIF.:�


 > .+0:.]&48�B < ?F*'.+0TG-.5&�KL8�& C KLB'& <4> .5& 0:. C (+* < ?A,](+*-(JI # 0@?A0��%5 ?A(7,5(JIOIA0 < 8H&48�B < ?F*'.+0 ?F* <4> . ��.��

C (+* < ?A, ; *-(JI # 0@?A0 C 8$D$BMIF. � (+*-D <4> .5*HU�.5*'.5&)( < . ,/8$D$. �%5 ?A(],5(JIOIA0 < 8 <4> . ,/8$D$.TG'&48$D$B-, < ?F8�*
&48�B < ?F*'.+0 � � %'8�&9.! ( C GMIF.�� � > .5* <4> . � (+&)0:.5& C 8$D$BMIF. &4.+,/8�U�*M?F~5.+0 (+*7(�040@?FU�* C .5* < G'&48$D$B-, �
< ?F8�*a�S? < ,5(JIOIA0 <4> .H69.5* ; 040@?FU�* &48�B < ?F*'.E?F* <4> . m8$D$. 69&�?35�.5& C 8$D$BMIF.:� 
 > .]G-(+&)( C . < .5&)0
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,5(+* <4> .5* D$. < .5& C ?F*'.�� > . <4> .5& <4> .2(�040@?FU�* C .5* < ?A0�5�(JIO?ADz�$D$. < .5& C ?F*'.�� > ( < 5�(JIFB'. � ?OK (+* #��z< 8
IF8�(�DE?F* < 8 <4> . ?F*-D$.! E&4.5UP?A0 < .5&5�-(+*-D U�.5*'.5&)( < .Q(+G'G'&48�G'&�?A( < .��$�x,/8$D$. "$# ,5(JIOIO?F*'U]&48�B < ?F*'.+0 ?F*
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<4> .Q,/8$D$.vG'&48$D$B-, < ?F8�* C 8$D$BMIF.+0��8
 > .5&4.v(+&4.Q(JIA0:8]0@? < B-( < ?F8�*-0 ?F* � > ?A, > <4> . � (+&)0:.5& C 8$D$BMIF.
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�Q[+\��ab �abcd���^:\-[ � ��d�W'f3bc`7_a`�\-gabcd�� � 
 > . � (+&)0:.5& C 8$D$BMIF. G'&48.5 ?AD$.+0hD # *-( C ?A,
04,/8�GM?F*'U ?F*MKL8�& C ( < ?F8�* < 8 <4> . �$� C (�, > ?F*'. "$# U�.5*'.5&)( < ?F*'U ,/8$D$. < 8 C (+*M?FG'BMIA( < . <4> . �$�
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< ?F8�* � � 1 > .5* <4> . � (+&)0:.5& C 8$D$BMIF.].5*-,/8�B'* < .5&)0 <4> . " .5UP?F*'*M?F*'U38PK (]G'&48�U�&)( C � KLB'*-, < ?F8�*a�
8�&9G'&48$,/.+D$B'&4. 04,/8�G-.�� ? < ,5(JIOIA0 <4> . 69.5* �:*-0 < &9&48�B < ?F*'. ?F* <4> .�	��6�� C 8$D$BMIF. < 8 U�.5*'.5&)( < .
<4> .  � ��� �E?F*-0 < &4B-, < ?F8�* � ; < &4B'* < ? C .�� <4> .  � ��� � ?F*-0 < &4B-, < ?F8�* ,5(+B-0:.+0T(+*�.5* < & #7< 8 " .
G'B-0 > .+D 8�* < 8 <4> .��$� C (�, > ?F*'.�� 0mD # *-( C ?A,v04,/8�G-.Q0 < (�, � � 
 > ?A02.5* < & # ,/8�* < (J?F*-0 <4> . ?F*-D$.! 8PK
<4> .904,/8�G-.�� 0mD$.+, IA(+&)( < ?F8�*7�x.:� U+� �+G'&48$,/.+D$B'&4.9*-( C .9D$.+04,/&�?FG < ?F8�* � ?F* <4> .�� < ( < ?A,��$,/8�G-.�
�( " IF.68
<4> ?A0�?F*-D$.! C B-0 <2" .vG-(�040:.+D (�0 (+*]8�G-.5&)(+*-D ?F* <4> .  � ��� � ?F*-0 < &4B-, < ?F8�* ��� � .+,5(JIOIzKL&48 C <4> .
D ?A04,/B-040@?F8�* 8PK <4> . D # *-( C ?A,204,/8�G-.90 < (�, � ?F* , > (+G < .5&$� <4> ( <�<4> ?A0 ?A0�*'.+,/.+0404(+& # ?F*T8�&)D$.5& <4> ( <
?AD$.5* < ?ON .5&)0 ?F*�,5(JIOIO?F*'U304,/8�G-.+0 " .](�,5,/.+040@? " IF.]( < &4B'* < ? C .:� �h; <v<4> ?A0vG-8P?F* < ?F* <4> . G-(+&)0:.��
> 8��2.�5�.5&5� <4> ?A0 ?F*-D$.! 5�(JIFB'. ?A0v*'8 < �$*'8�� * " .+,5(+B-0:. <4> . 04,/8�G-.�� 0vD$.+, IA(+&)( < ?F8�* ?A0 � 8�� *'.+D �
"$#h<4> .7,/8�* < (J?F*M?F*'U 04,/8�G-.�� � > 8�0:. � < ( < ?A, �$,/8�G-. 
�( " IF.7.5* < &�?F.+0 � ?OIOI *'8 < " .HU�.5*'.5&)( < .+D
B'* < ?OI <4> ( < .5* < ?F&4.H04,/8�G-. > (�0 " .5.5* G-(+&)0:.+D � 
 > ?A0 C .+(+*-0 <4> ( < <4> . � (+&)0:.5& C B-0 < (�040:8��

, ?A( < .Q(TD$B C C # ?F*-D$.! 5�(JIFB'.
� ? <4>]<4> .  � ��� � ?F*-0 < &4B-, < ?F8�*a�-(+*-D <4> . ?F*-0 < &4B-, < ?F8�* C B-0 <2" .
� G-( < , > .+D � � > .5* <4> . (�, < B-(JI=5�(JIFB'. " .+,/8 C .+0v(�5�(J?OIA( " IF.:� 1 > .5* <4> . � (+&)0:.5& C 8$D$BMIF. .5*��

,/8�B'* < .5&)0 <4> . .5*-D38PK (704,/8�G-.��S? < U�.5*'.5&)( < .+0 <4> .  �  � ?F*-0 < &4B-, < ?F8�* (+*-D <4> .5*�,5(JIOIA0 <4> .
69.5* � < ( < �$,/8�G-.+}�IF8$, �=&48�B < ?F*'. ?F* <4> . � 
 ; 
��+	� � � C 8$D$BMIF. < 8 U�.5*'.5&)( < . <4> . � < ( < ?A,
�$,/8�G-.�
�( " IF. .5* < &�?F.+0 KL8�& <4> . 04,/8�G-.:�Q1 > .5* <4> . � (+&)0:.5& C 8$D$BMIF. N *-(JIOI # .5*-,/8�B'* < .5&)0 <4> .
.5*-D 8PK (h,/8�* < (J?F*M?F*'U 04,/8�G-.�� <4> . � 
 ; 
��+	� � � C 8$D$BMIF.h,5(+*=,5(JIA,/BMIA( < . <4> . ?F*-D$.! 8PK
(+* # *'.+0 < .+D G'&48$,/.+D$B'&4.Q8�& KLB'*-, < ?F8�*704,/8�G-. D$.+, IA(+&)( < ?F8�*-0Q(+*-D G-( < , > <4> . ?F&v,/8�&4&4.+0:G-8�*-D ?F*'U
 � ��� � ?F*-0 < &4B-, < ?F8�*-0�5 ?A( ( ,5(JIOI < 8 <4> .B	��6�� C 8$D$BMIF.:�
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 > . � (+&)0:.5& C 8$D$BMIF. ,/8�* < &48PIA0
<4> . ?AD$.5* < ?ON ,5( < ?F8�*h(+*-D30:B " 0:.+R�B'.5* <9< &)(+*-0@IA( < ?F8�*�8PK ( C ?F*M? � (�04,5(JI�G'&48�U�&)( C � 0Q(+*M? C ( < ?F8�*
B'*M? < 0�� 
 > ?A0 < &)(+*-0@IA( < ?F8�* ?F* 5�8PI35�.+0 <4> .]U�.5*'.5&)( < ?F8�*�8PK (HG-(�, ��. < 8PK �$�x,/8$D$. ?F*-0 < &4B-, < ?F8�*-0
�%5 ?A(7,5(JIOIA0 < 8 <4> . 	��6��	(+*-D m8$D$. 69&�?35�.5& C 8$D$BMIF.+0 � (�0��2. IOI (�0 <4> . ,/8�*-0 < &4B-, < ?F8�* 8PK
(+*3(�040:8$, ?A( < .+D7G-(�, ��. < 0 < &4B-, < B'&4. D$.+04,/&�? " ?F*'U <4> . (+*M? C ( < ?F8�*3B'*M? < ��
 > . � (+&)0:.5&Q,5(JIOIA0 <4> .
KL8PIOIF8�� ?F*'U &48�B < ?F*'.+0 ?F* <4> . �z; ���� 
 C 8$D$BMIF. < 8],/8�*-0 < &4B-, < ( G-(�, ��. < 0 < &4B-, < B'&4.65
7 � < (+& < � (�, ��. < 8
7 �p*-D � (�, ��. < 8
7 ; D ��B-0 < � < (+& < � (�, ��. < 8
7 ; D ��B-0 < �p*-D � (�, ��. < 8
7 ; D'D � � < %'&)(+U �:*-0 < & 8

; G-(�, ��. < 0 < &4B-, < B'&4.�� 0 D$. IO? C ? < .5&>5�(JIFB'.+0 � G-.5& < (J?F*M?F*'U < 8 <4> .T0:8�B'&),/. N'IF. IO?F*'. (+*-D ,/8PI �
B C * *$B C " .5& " 8�B'*-D'(+&�?F.+0 8PK <4> .Q(+*M? C ( < ?F8�* B'*M? <2<4> ( <2<4> .vG-(�, ��. <p< &)(+*-0@IA( < .+0/�-(�0��2. IOI (�0
<4> .v0 < (+& < ?F*'U](+*-D .5*-D ?F*'UTG'&48�U�&)( C�C . C 8�& # (�D'D$&4.+040:.+0m8PK <4> .��$�x,/8$D$.QG-(�, ��. < ? < 0:. IOK � (+&4.
D$. < .5& C ?F*'.+D "$#T<4> . � (+&)0:.5& C 8$D$BMIF.���� > ?A, > <4> .5* G-(�040:.+0 <4> .+0:.>5�(JIFB'.+0 < 8 <4> .9(+G'G'&48�G'&�?A( < .
�z; ���� 
 C 8$D$BMIF.T&48�B < ?F*'.:� 
 > . � (+&)0:.5& C 8$D$BMIF. > (�0 (�,5,/.+040 < 8 <4> .T0:8�B'&),/. N'IF. IO?F*'.T(+*-D
,/8PIFB C *7*$B C " .5&�5�(JIFB'.+0�5 ?A( .! < .5&4*-(JI 5�(+&�?A( " IF.+0 <4> ( < (+&4. ?F*M? < ?A(JIO?F~5.+D"� > .5* <4> .��$,5(+*'*'.5&
C 8$D$BMIF.]&4.+,/8�U�*M?F~5.+0Q( < 8 ��.5*98 <4> . � (+&)0:.5& > (�0T(�,5,/.+040 < 8 <4> . ,/B'&4&4.5* < G'&48�U�&)( C�C . C 8�& #
(�D'D$&4.+040&� ?F*-0 < &4B-, < ?F8�*=*$B C " .5& � 5 ?A(h(+* .! < .5&4*-(JI 5�(+&�?A( " IF. C (J?F* < (J?F*'.+D "$#�<4> . 	��6��

C 8$D$BMIF.Q(�08�$�x,/8$D$. ?F*-0 < &4B-, < ?F8�*-0 (+&4.9U�.5*'.5&)( < .+D �p1 > .5* <4> . � (+&)0:.5& C 8$D$BMIF.Q&4.+,/8�U�*M?F~5.+02(
< 8 ��.5* <4> ( <9C (+& �'0 <4> . " .5UP?F*'*M?F*'U 8PK (+*7(+*M? C ( < ?F8�*hB'*M? < � ? < ,5(JIOIA0 <4> .�� < (+& < � (�, ��. < &48�B��
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?F* <4> .304,/8�G-. � G'&�?F8�& < 8�&4.+(�, > ?F*'U <4> . N &)0 < G'&48$,/.+D$B'&4.hD$.+, IA(+&)( < ?F8�* � 
 > . " &)(+*-, > ?F*��
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8�&�?FUP?F*-(JI � < (+& < � (�, ��. < ,5(JIOIpKL8�& <4> . ,/B'&4&4.5* < G-(�, ��. < 0 < &4B-, < B'&4.:��
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�$(�5�. � < (+& < �:*-0 < & 
9B C � 0 5�(JIFB'. < 8��4� � �@K <4> .�5�(JIFB'.98PK��$(�5�. � < (+& < �:*-0 < & 
9B C ?A0 �4��� <4> . � (+&)0:.5&
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