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2 ?;�?CC;H�M7H� :7I� - 7:B;H;II;D � ?C� %7D K7H�C?J� 
 � � - 7:B;H$D D;D � =KJ� 8;IK9>J	 � � ;H� .9>M;?D;8H7(
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C?J� & K9>;D � KD :� � KI=;PE=;D;D � 8;IJ;DI� L;HIEH=J	 � � B;N� ' ?D A;� 8H79>J;� ;?D;D � AKHP;� S8;H8B?9A�
C?J� /;?BD;>C;HD � KD :� &?BEC;J;HD � W8;H� :?;� 78=;B7K<;D;� KD<7BB<H;?;� - 7:B;HI7?IED � KD :� MWD I9>J;�
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( ?J=B?;:I9>7<J� KD :
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.?;� I?D :� ( ?J=B?;:� 8;?� :;H� � � 1 � .;AJ?ED � � BF;D AH7DPB�  H:?D=	 �
� ( ?J=B?;:I7KIM;?I� 8?JJ;� PKC� & KHI� E:;H� PKH� /EKH� C?JD;>C;D � 	
$>H;� ' ;?IJKD=I<T>?=A;?J� CKII� :;D � � D <EH:;HKD=;D � :;H� @;M;?B?=;D � 1;H7DIJ7BJKD=�
IE � M;?J� =;H;9>J� M;H:;D � � :7II� .?;� :?;� " HKFF;� D ?9>J� KD PKCKJ87H� IJVH;D � � 8;>?D :;HD �
E:;H� =;<T>H:;D 	 �  D JI9>;?:;D :� <WH� :?;�  ?D IJK<KD=� :;H� ' ;?IJKD=I<T>?=A;?J� ?IJ� :?;�
� KII9>H;?8KD=� ?C� /EKH;DFHE=H7CC� � � � BB=;C;?D 	 � � ;H� /EKH;D � � E :;H� & KHIB;?J;H�
A7D D � /;?BD;>C;H� � :?;� :;D � PK� ;HM7HJ;D :;D � � D <EH:;HKD=;D � D ?9>J� =;M79>I;D �
;HI9>;?D;D � � LE D � :;H� /;?BD 7>C;� 7KII9>B?;X;D 	 � � D :;H;HI;?JI� AV D D;D � $D J;H;II;DJ;D � �
:?;� � KD J;H<EH:;HJ� I?D :� � D ?9>J� :7C?J� H;9>D;D � � :7II� ?>H� ' ;?IJKD=I7DIFHK9>� ;H<WBBJ�
M?H:	 �

Oekh[db[_j[h 0 DI;H;� /EKH;D � KD :� & KHI;� M;H:;D � =HKD :ITJPB?9>� LED � =;I9>KBJ;D � KD :� ;H<7>H;D;D �
/EKH;D � 
 & KHIB;?J;HD � :KH9>=;<W>HJ� � :?;� :KH9>� H;=;BCTX?=;� 2 ;?J;H8?B:KD=� 7K<�
:;C� 7AJK;BB;D � &;D DJD?IIJ7D :� I?D :	
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;H<EH:;HB?9>;� � KIHWIJKD=� ?IJ� @;M;?BI� 8;?� :;H� ;DJIFH;9>;D :;D � /EKH� L;HC;HAJ� E:;H�
M?H:� ?D � ;?D;H� /EKH;DLEH8;IFH;9>KD=� <;IJ=;B;=J	
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!WH� ( ;>HJ7=;IJEKH;D � M?H:� ;?D � <?D 7DP?;BB;H� � ;?JH7=� PKH� * H=7D?I7J?ED � :;H� /EKH�
;H>E8;D 	 � !WH� /EKH;D � M;H:;D � FHE � /7=� 
 � � � � a� � <WH� & KHI;� FHE � 1;H7DIJ7BJKD=IJ7=�
� />;EH?;78;D :� E:;H� & KHIJ7=� � � � � � � a� L;HH;9>D;J	 � � ;?� ) ?9>JJ;?BD 7>C;� ;H<EB=J�
D 79>� � D C;B:;I9>BKII� A;?D;� - W9AP7>BKD=� :;H� /EKH;D � � KD :� & KHI=;8W>H;D 	 �
&;?D;� - W9A;HIJ7JJKD=� LED � /EKH;D � � KD :� & KHI=;8W>H;D � 8;?� LEHP;?J?=;C�
� 88HK9>� :;H� /EKH� � 2 ?JJ;HKD=� � C7D =;BD :;� ' ;?IJKD=I<T>?=A;?J� 	 � !WH� /;?BD;>C;H�
8?I� � � � %7>H;� M?H:� A;?D;� /EKH;D=;8W>H� ;H>E8;D � � & KHI=;8W>H;D � <7BB;D � M?;�
8;?�  HM79>I;D;D � 7D 	 � � ?;� /EKH;D=;8W>H;D � =;BJ;D � 7KID 7>CIBEI� 7K9>� <WH� 7BB;�
Bhkff[dl[hWdijWbjkd][d)
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?IJ� � E8� D 79>� :;C� � D C;B:;I9>BKII� ;?D �  HI7JPJ;?BD;>C;H� 8;D 7D D J� M;H:;D � A7D D 	 �
2 ;?J;H=;>;D :;� .JEHD E=;8W>H;D � BJ	 � � KII9>H;?8KD=� E:;H� M;D D � :7I� , K7HJ?;H�
>V >;H;� & EIJ;D � L;HB7D=J	
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2 7D :;HKD=� 7K<� /7BM;=;D � � !EHIJM;=;D � KD :� � IJH7X;D � � A;?D;HB;?� LEH>;HI;>87H;�
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S8;H=7D=� LE D � :;H� 2 7D :;HKD=� PKH� � ;H=JEKH� � 2 ;=L;HB7K<� 7K9>� 7K<� KD;8;D;D �
� ;H=F<7:;D � � I?9>;H;I� " ;>;D � C?J� =KJ;C� " B;?9>=;M?9>JII?D D � ;H<EH:;HB?9>� �
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S8;H=7D=� LED � :;H� � ;H=JEKH� PKC� � ;H=IJ;?=;D � � IJ;?B;� KD :� 7KI=;I;JPJ;� .J;BB;D �
CV =B?9>� � 4K>?B<;D7>C;� :;H� #TD :;� <WH� " B;?9>=;M?9>J� � , K;HKD=;D � ?D � .9>EJJ;H�
KD :
 E:;H� !?HD � � 7C� " B;JI9>;H� I?9>;H;H� 0 C=7D=� C?J� +?9A;B� KD :� .J;?=;?I;D �
� " B;JI9>;HAKHI� E:;H� L;H=B	 � &;D DJD?II;� � � I?9>;H;I� " ;>;D � ?D � IJ;?B� 78<7BB;D :;C� �
7KI=;I;JPJ;C� " ;BTD :;� KD :� " B;?9>=;M?9>JII?D D � 7K9>� 7K<� I9>C7B;D � /H?JJ;D � KD (
8;:?D=J� ;H<EH:;HB?9>	
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C;>H� 7BI� � � � � #V >;DC;J;H� � M;D?=� � KIHWIJKD=� C?JPK<W>H;D � � " ;>P;?J� � K<IJ?;=�
8?I� � � >� � " ;I7CJ=;>P;?J� � � � � .JKD :;D 	
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S8;H=7D=� LED � � ;H=JEKH� PKC� � ;H=IJ;?=;D � � BTD =;H;� IJ;?B;� .J;BB;D � CV =B?9>� � 8?I�
� � � � � #V >;DC;J;H� � " B;JI9>;HJEKH;D � � I9>M;H;H� - K9AI79A� � P	 � 	 � ( ;>HJ7=;IJEK�
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&?D :� � � A7C� 7K9>� H;9>J	 � � K<� :;C� 2 ;?J;HM;=�
IF?;BJ;� ?9>� C?J� :;D � ( T:9>;D � d+H?DP;II?D � � +H?D (
P;II?D � � M?;� L?;B;� .9>H?JJ;� :7H<� ?9>� =;>;D � ]� � :7�
=;H7:;� <WH� :?;� &B;?D;H;D � :;H� � D IJ?;=� B7D =� M7H� �
KD :� 8;?C� .F?;B;D � <TBBJ� ;I� :E9>� B;?9>J;H� � LEHMTHJI�
PK� =;>;D 	 � � ?;� &?D :;H� HKJI9>J;D � D 7JWHB?9>� PM?(
I9>;D :KH9>� ?CC;H� M?;:;H� C7B� C?J� :;D � - E:;BD 	 �

� ?;� .9>D;BB;H;D � A7C;D � J;?BM;?I;� PK� :;D � ' 7D =I7(
C;H;D � HKDJ;H=;HE:;BJ� � IE � C?I9>J;� I?9>� :?;� " HKFF;�
?CC;H� M?;:;H� :KH9>	 � * 8;H>7B8� :;H� 2 7B:=H;DP;�
A7C� ) ;8;BIKFF;� 7K<� � :7� PE=� I?9>� :;H� 2 ;=� 8?I�
PKC� 4?;B� � :;C� - EJM7D :>7KI� �  HIJ� 7BI� M?H� FH7A(
J?I9>� :7LEH� IJ7D :;D � AE D D J;D � M?H� I;?D;� 0 CH?II;�
I;>;D 	 � � ?;� &?D :;H� � :?;� LEH>;H� IEEE � CW:;� M7H;D � �
CKIIJ;D � ;HIJ� C7B� :?;� :H;?� $=BKI� LEH� :;H� #7KIJWH�
8;I?9>J?=;D � � 8;LEH� I?;� PKC�  II;D � W8;HH;:;J� M;H(
:;D � AE D D J;D 	 � � BIE � � � ?;� $=BKI� � :?;� KDI;H;� " HKFF;�
?D � #?D :;B7D=� KD :� ?D � & 7HJ?JI9>� ;HH?9>J;J� >7JJ;D � �
M7H;D � 8;II;H� =;87KJ� �
- KD J;HMTHJI� =?D=� ;I� D 7JWHB?9>� L?;B� I9>D;BB;H� KD :�
;I� C79>J;� L?;B� C;>H� .F7X	 � � ?;� � E8<7>H;H� M7H;D �
M?;� =;ME>DJ� LEHD;� :H7D � � 7BIE � KD I;H;� " HV X;H;D �
I?D :� ;9>J� b J�
� K<� :;C� PK=;<HEH;D;D � .F?JP?D=I;;� I9>B;K:;HJ;D �
M?H�  BJ;HD � :?;� &?D :;H� D E9>� ;?D � 8?II9>;D � 7K<� :;D �
.9>B?JJ;D � >;HKC� � 8?I� KD I� :?;� +KIJ;� 7KI=?D=	 � !WH�
:?;� &?D :;H� >TJJ;� ;I� HK>?=� D E9>� ;JM7I� BTD=;H� IE �
=;>;D � AV D D;D 	
!WH� :?;� � C8?J?ED?;HJ;D � I;?� D E9>� :;H� PKHW9A=;B;=(
J;� #V>;D KDJ;HI9>?;:� ;HMT>DJ� � � � � � #V >;DC;J;H	 �
 ?D;� JEBB;� ' ;?IJKD=� � =;H7:;� :;H� AB;?D;H;D � &?D :;H�

� 78;?� M7H;D � � .;L;H?D � � 1 ?DP;DJ� � .?BL?7� KD :� 2 EB<=7D=� � � ?7D 7� � ( 7H?7D E � � #;BB7� KD :� 2 EB<=7D=� � � 7H?D 7�
KD :� ( 7H=EJ� � .78H?D 7� KD :� 0 BBH?9>� � � D JE D � � � E D IJ7DP;� KD :� ( ?9>7;B	

( 2;6<?2;� � ( <;;A.4 � � � � � 
 � � � 
 � 

� .5?A� GB: �  .6@2?6;� � 96@./2A5� " B@2B: � 6;� % <@@2;5<32;

� 8<7>HJ�  H:?D=� � � � � � 0 >H� � � D AKD<J� +EII;D>E<;D �
� � � 
 � � 0 >H� 8;?� .E D D;DI9>;?D 	
� ;H� � 7>D >E<� +EII;D>E<;D � MKH:;� ?D � :;H� ) T>;� :;I�
>;HPE=B?9>;D � .9>BEII;I� LED � & V D ?=� ( 7N� $$	 � =;(
FB7DJ	 � ) 79>� :;II;D � /E:� � � � � � B?;X� & V D ?=� ' K:M?=�
$$	 � :7I� ?C� � 7K� 8;b D :B?9>;� .9>BEII� ?C� !;B:7b D =;H�
' ;D;;� +7HA� 78H;?X;D � KD :� 8;D KJPJ;� :?;� 4?;=;BIJ;?(
D;� PKC� � 7K� :;H� � 7>D >V<;� !;B:7b D =� KD :� +EII;D (
>E<;D 	 � � 7I� ( KI;KC� PKH�  H?D D;HKD=� 7D � & 7?I;H?D �
 B?I78;J>� LED � RIJ;HH;?9>� � LED � ?>H;H� !7C?B?;� B?;8;(
LEBB� .?I?� � C?J� ;?D;C� dI]� � � =;HK<;D � � >7J� ?C� IJ?BLEBB�
=;IJ7BJ;J;D � & V D ?=II7BED � I;?D;� #;?C7J� =;<KD :;D 	 �
#?;H� M;H:;D � :?;� &B;?D E:?;D � � � � � � �  NFED 7J;� � 7KI�

:;H� +H?L7JI7CCBKD=� #;?D;C7D D � ?D � MKD :;HI9>V (
D;D � >?IJEH?I9>;D � - TKC;D � LEH=;IJ;BBJ	 � � ;H� - 7KC�
M7H� ;?DIJ� >E9>>;HHI9>7<JB?9>;H� 2 7HJ;I7BED 	 � � BI�
� � � � � :;H� � 7>D >E<� +EII;D>E<;D � ;?D=;M;?>J� MKH(
:;� � M7H� ;H� :7I� 4?;B� <WH� 7:;B?=;� .ECC;H<H?I9>B;H	 �
� C� ( KI;KC� 7D =;AECC;D � � MKH:;D � M?H� LED � ;?(
D;H� <H;KD :B?9>;D � � D;JJ;D � � 7C;� ) 7C;DI� %KB?7D;�
-;?IJ;� � & KDIJ>?IJEH?A;H?D � KD :� � K9>7KJEH?D � � 8;(
=HWXJ	 � ) 79>� � 7HIJ;BBKD=� :;I� .J7CC87KCI� <W>HJ;�
I?;� KDI� L;HI?;HJ� KD :� 7DHW>H;D :� :KH9>� :?;� ' ;8;DI(
=;I9>?9>J;�  B?I78;J>I	 � " ;8	 � 
 � 	 � 
 	 � � � � � ?D � ( WD (
9>;D � 7BI� L?;HJ;I� &?D :� LED � #;HPE=� ( 7N� ?D � � 7O;HD �
KD :� +H?DP;II?D � ' K:EL?A7� � /E9>J;H� :;I� 87OH?I9>;D �
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& V D ?=I� ( 7N?C?B?7D � $	 � %EI;<� 8?I� PK� ?>H;H�  HCEH(
:KD =� 7C� � � 	 � .;FJ	 � � � � � � :KH9>� :;D � ?J7B?;D?I9>;D �
� D 7H9>?IJ;D � ' K?=?� ' K9>;D?� 7C� " ;D<;H� .;;	 � .?;�
M?H:� 7C� � � 	 � .;FJ	 � ?D � :;H� &7FKP?D;H=HK<J� ?D � 2 ?;D �
8;?=;I;JPJ	 � � ?I� PK� ?>H;C� � � 	 � ' ;8;DI@7>H� MK9>I�
I?;� ?D � KD 8;I9>M;HJ;H� !H;?>;?J� ?C� >;HPE=B?9>;D �
.9>BEII� ?D � +EII;D>E<;D � 7K<	 � � � � � � I9>?9AI7B>7<J;�
� ;=;=D KD =� ?D � $I9>B	 �
& 7?I;H� !H7DP� %EI;<� L;HBE8J;� I?9>� D ?9>J� M?;� =;FB7DJ�
C?J� ?>H;H� .9>M;IJ;H� #;B;D;� � IED :;HD � 8;LEHPK=J;�
 B?I78;J>	 � � � � � � #E9>P;?J� ?D � :;H� 2 ?;D;H� � K=KIJ?(
D;H� &?H9>;	 � � KI� ?>H;H� ( TH9>;D � � KD :� +>7DJ7I?;D (
M;BJ� ;DJ<W>HJ� � MKH:;� ?>H� � 7I;?D � LED � & E Dc?AJ;D � �
+;?D � KD :� J?;<IJ;C� ' ;?:� L;HIJH?9AJ	 � � 7I� IJH;D=;�
IF7D?I9>;� #E<P;H;CED?;BB� D 7>C� :?;� 8BKJ@KD=;�
+H?DP;II?D � M?;� <;?D :B?9>;� ( 7K;HD � =;<7D=;D 	 �
� ;H� /E:� ?>H;H� PM;?@T>H?=;D � /E9>J;H� � :;H� JH7=?(
I9>;� /E:� ?>H;H� .9>M;IJ;H� .EF>?;� KD :� � ?>H;I� .;;(
B;D<H;KD :;I� & V D ?=� ' K:M?=� $$	 � LE D � � 7O;HD � � :;H�
.;B8IJCEH:� ?>H;I� .E>D;I� � &HEDFH?DP� - K:EB<� 7K<�
I;?D;C� %7=:I9>BEII� ( 7O;HB?D=� � IEM?;� :;H� /E:�

?>H;I� =;B?;8J;D � 17J;HI� #;HPE=� ( 7N� � C79>J;D � I?;�
AH7D A� 7D � ' ;?8� KD :� .;;B;	 �
� ;M;=J� B7KI9>J;D � M?H� :;D �  HPT>BKD=;D 	 � .E D D;D (
IJH7>B;D � :KH9>P?;>;D � LEH� IF?;=;BD :;D � 1?JH?D;D � :?;�
- TKC;	 � � � � 4;DJ?C;J;H� 2 ;IF;DJ7?BB;� ?D � =BTDP;D (
:;I� .9>M7HP� =;>WBBJ� � - WI9>;D � ?D � I9>B?9>J;H�  B;(
=7DP� ;?D � &B;?:� 7KI�  B?I78;J>I� B;JPJ;D � %7>H;D � � BTIIJ�
7>D;D � � M?;� IJH?AJ� :?;I;� !H7K� <WH� ?>H� & VHF;H?:;7B�
=;B;8J� >7J	 � ) E9>� =;<7D=;D � LED � 7BB� :;C� " ;>VHJ;D �
KD :� " ;I;>;D;D � L;HB?;II;D � M?H� :7I� ( KI;KC	
) 79>� :;C� " HKFF;D<EJE � C7HI9>?;HJ;D � M?H� =;D 7K�
KC� � 
 � � � � 0 >H� � :?;� &?H9>;D=BE9A;D � I?=D 7B?I?;HJ;D �
KD I� :?;� 4;?J� � W8;H� :?;� #?D :;D 8KH=IJH7X;� � LEH8;?�
7D � :;H� 1?BB7� � KIJH?7� � � EC?P?B� LED � * JJE � LED �
#78I8KH=� � .E>D � :;I� ;>;C	 � V IJ;HH;?9>?I9>;D �
& 7?I;HI� &7HB� $	 � KD :� :;II;D �  >;<H7K� 4?J7� H7K<� D 79>�
+V 9A?D=	 � $C� d" 7IJ>7KI� PKH� +EIJ]� � 8;A7D DJ� <WH�
=KJ;I�  II;D � � MKH:;D � M?H� 8;H;?JI� ;HM7HJ;J	
4K<H?;:;D � C79>J;D � M?H� KDI� M?;:;H� 7K<� :;D � 2 ;=�
78MTHJI� PKC� � 7>D >E<� +EII;D>E<;D 	 � & KHP� LEH�
:;C� � 7>D >E<� ?D � ;?D;H� AB;?D;D � d" HWD 7DB7=;]� �
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!HW>� 7K<IJ;>;D � \ � $=?JJ� � � :79>J;D � ( 7D K;B7� � />E (
C7I� KD :� � D JED ?;� KD :� 8;I9>BEII;D � � 8;H;?JI� 7C�
( ?JJME9>� � 8;D :� D 79>� +;JJD;K� PK� <7>H;D 	 � " ;(
CWJB?9>� IEBBJ;� :?;IC7B� :?;� � DH;?I;� I;?D � � � ?;� 7D (
:;H;D � /;?BD;>C;H� 7KI� :;C�  H:?D=;H� " TK� � -;?D;H� �
 B?I78;J>� � - EB7D :� � & 7J>H?D � � - K:?� KD :� .;87IJ?7D �
B?;X;D � I?9>� AKHP<H?IJ?=� :7LED � W8;HP;K=;D � KD :�
I9>BEII;D � I?9>� :;C� 7D � � IE � :7II� ;I� A;?D;� � KIH;:;D �
<WH� ;JM7?=;� .9>MT9>;D � 7C� ;HIJ;D � .A?� /7=� � � dB7D (
=;H� /7=]� � dIE � CW:;]� � KI<	 � � =78	 � & ECFB;JJ� MKH:;�
:?;� " HKFF;� @;:E9>� ;HIJ� 7C� � E D D;HIJ7=� ( EH=;D �
:KH9>� :?;� � D AKD<J� LED � ( ?9>7;B� � ( 7HAKI� � � EH?I�
KD :� ' 7KH7� � � C?J� � � � ( E D 7J;D � :?;� @WD =IJ;� /;?BD;>(
C;H?D � � � 	 � /?;<� >TD =;D :;� 2 EBA;D � KD :� .9>D;;<7BB�
L;HIFH79>;D � D ?9>J� :7I� H;?D;� 1;H=D W=;D � 7D � :?;(
I;C� ;HIJ;D � /7=	 � ( ?J� :;H� ) 7II;H;?D � " E D :;B87>D �
KD :� :;C� 47CC;HCEEI� .;II;BB?<J� ;HH;?9>J;D � M?H�
I9>D;BB� :;D � " 7BP?=� � 
 � � � � C � W 	 � ) 	 ) 	 � � KD : � :7C?J�
7K9>� :?;� 2 EBA;D :;9A;	 � � 7HKDJ;H� M7H;D � :?;� .?9>J(
L;H>TBJD?II;� PM7H� D ?9>J� IKF;H� � 78;H� :E9>� =KJ� =;(
D K=� KC� <7IJ� :;D � =7DP;D � /7=� :?;� 
 � � 8?I� C7N?C7B�
� � � 9C� /?;<I9>D;;7Kc7=;� >?D 78� ?DI� .J;?X879>J7B�
PK� P;HFcW=;D 	 � � ?;� =;C;?DI7C;� /7B78<7>HJ� AEC(
8?D?;HJ� C?J� ;?D;H� AB;?D;D � &B;JJ;H;?DB7=;� :KH9>I�
d/VHB?]� 8?B:;J;� :;D � #V >;FKD AJ� KD :� � 8I9>BKII�
:;I� .A?� /7=;I	 � 4KC� � 8;D :;II;D � =78� ;I� :;D � E8(
B?=7JEH?I9>;D � B;9A;H;D � � H7J;D � LED � ( 7D K;B7I� KD :�
/>EC7IY� >;?C?I9>;D � ( ;JP=;H� � 78;H� :?;IC7B� ;NJH7�
C?J� :;C� #?DM;?I� d� 	 	 	 D KH� <WH� � � � +;HIED;D � � 78;H�
I9>M79>;� !B;?I9>;II;H� ]� 8;IJ;BBJ� � IE � :7II� :7I� J7(
=;B7D=;� -;IJ;;II;D � >;K;H� 7KIb ;B	 � ) 79>� ;?D � F77H�
!B7I9>;D �  H:?D=;H� 2 ;?X8?;H� KD :� cWII?=;D � &HTK(

J;HD � PKC� 1;H:7K;D � b ;B;D � M?H� CW:;� ?D � :?;� � ;JJ;D 	 �
� C � !H;?J7=� 8;=HWXJ;� KDI� ;?D � MEBA;DBEI;H� #?C(
C;B� � :E9>� B;?:;H� M7H� ?D � :;H� ) 79>J� D KH� M;D?=�
) ;KI9>D;;� >?DPK=;AECC;D 	 � ( ?J� PM;?� � KJEI�
M;9>I;BJ;D � M?H� D 79>� * 8;HB;9>� � D 7>C;D � :;D �
� EFF;BI;II;BB?<J� 7K<� :?;� .9>BEIIAVF<;� � KC� LED �
:EHJ� :?H;AJ� ?DI� H;9>J� JEKH?IJ?I9>;� ' ;9>� 78PK<7>(
H;D � KD :� 7K<� :;H� 7D :;H;D � /7BI;?J;� C?J� :;H� .;?B87>D �
7K<� :;D � - Wb AEF<� � 
 � � 
 � C � W 	 � ) 	 ) 	 � � PK� =;B7D=;D 	 �
	 #?;H� <7D :;D � I?9>� D E9>� ;?D � F77H� KDL;HIFKHJ;� /?;<(
I9>D;;78<7>HJ;D � � @;:E9>� A7C� ;I� ?CC;H� M?;:;H� PK�
& E D J7AJ� C?J� :;C� IJ;?D?=;D � " HKD :	 � � C � .9>WJJ8E (
:;D � IJ7D :� :7D D � +HE8;<7>H;D � ?C� /?;<I9>D;;� LEH�
B7K<;D :;H� &7C;H7� 7K<� :;C� +HE=H7CC� � />EC7I�
<;K;HJ;� KDI� CT9>J?=� 7D � � d	 	 	 @;JPJ� ;?D � .JKHP� � ;?D �
H?9>J?=� =KJ;H� .JKHP� � ]	 � � ;D � " ;<7BB;D � J7J;D � ?>C�
:?;IC7B� - K:?� KD :� -;?D;H� 8?B:<WBB;D :� � :?H;AJ� LEH�
:;H� ' ?DI;	 � />EC7I� KD :� 7BB;� 7D :;H;D � M7H;D � >V 9>IJ�
;DJPW9AJ� E8� :;H� =;BKD=;D;D � d.JKDJI]	 � 4K� KD I;(
H;C� /7=;IP?;B� � :;H� � 8<7>HJ� :KH9>� :7I� d.J?;HBE9>]� �
CKIIJ;D � M?H� 7DI9>B?;X;D :� ?D � 4WHI� M?;:;H� 7K<� :?;�
7D :;H;� /7BI;?J;� M;9>I;BD � � KC� C?J� :;C� 4WHI;HI;;� �
KD :� :;C� ( 7:BE9>B?<J� PKC� ( 7:BE9>� %E9>� � 
 � � � �
C� W 	 � ) 	 ) 	 � � PK� =;B7D=;D 	 � ) 79>� ;?D � F77H� ( ;J;HD �
#7D =GK;HKD=� M7HJ;J;� ;?D;� H7II?=� IJ;?B;� � 8<7>HJ�
7K<� KD I� 8;?� M?D :L;HFH;IIJ;C� .9>D;;� � =;PK9A;HJ�
C?J� ;?D;C� #7HI9>:;9A;B	 � � 7D 79>� =V D D J;D � M?H�
KDI� ?D � :;H� .ED D;� ;?D;� +7KI;� PKC�  H>EB;D � KD :�
" ;D?;X;D 	 � � ?;� J?;<;H;D � D EH:I;?J?=;D � #TD=;� ;H(
<H;KJ;D � KD I� :7D D � C?J� ;JM7I� B;?9>J;H;C� /?;<I9>D;;�
KD :� ;?D;H� B7D =;D � � I9>D;BB;D � .9>KII<7>HJ� 7KI� :;C�
/7B	 � !WD <� 0 D;HITJJB?9>;� � :?;� ;I� 7D =;8B?9>� ?D � @;:;H�
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/;?BD;>C;H� � � 79>;H� #;B=7� � � 79>C7?H� ( 7H?7� �  HB� #;HC7D D � �  JP;B� #;HC7D D � KD :� � =D;I� � !;B8?D=;H�
-;D 7J;� � " ;87K;H� +;J;H� � " HE:;D � " ?I;B7� � #77I� ( 7H?7� � #;BB?D=;H� � ;JJO� � #K8;H� -?9>7H:� � $HB� & 7H?D � � & 7D 7(
9>;H� $D =;8EH=� � &?;X� " EJJ>7HJ� � & V FF;D � %E9>;D � � &H;?8?9>� #;H8;HJ� � ' E?:B� ( 7H?BB;� � ( 7K� * JJ?� � ( 7OH� ' EJJ;� �
) KC8;H=;H� #;HJ7� � +ECFB� ( 7H?7� � .J7:B;H� #;B;D7� � /;?=;� & 7H?D � � /EF<� +;J;H� KD :� .KP?� � /H?BB;H� " ;EH=� KD :�
� >H?IJ7� � 2 VHD :B;� � :;� KD :� .E D @7� � 4;9>� ( 7HJ?D � KD :� ' EH;	

I9>D;;8;:;9AJ;� � TD A;� MKH:;D � C?J� ;?D;C� C?J=;(
8H79>J;D � � ;I;D � B;;H� =;<;=J� � C79>J;D � M?H� KDI;H;�
%7D K7H� " ;8KHJIJ7=IF7HJO	 �  I� b D =� B;?9>J� PK� H;=D;D �
7D 	 � " KJ=;B7KDJ� KD :� <HV>B?9>� <K>H;D � M?H� PKHW9A�
D 79>�  H:?D=	 � �

� 7I� ( KI;KC� M?H:� PKH� 4;?J� <WH� & V D ?=� ' K:M?=� $$	 �
;HM;?J;HJ	 � � 7D D � dI9>7K=D � C7� 7CE?]� � L?;BB;?9>J�
AECC;D � M?H� M?;:;H	 �

* H=7D?I7J?ED � KD :� � ;H?9>J� � $D =;� � V BB;B
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" HKFF;� =?8J� � <K>H;D � E>D;�  ?D A;>H� M;?J;H� 7K<� :;H�
.K9>;� D 79>� :;D � B;JP;D � -;IJ;D � +KBL;H� KD :� MKH(
:;D � ?D � - ?D D;D � KD :� " HT8;D � :;I� d4K=;H� #E9>B?9>J]�
� 
 � � � � C � W 	 � ) 	 ) 	 � � <WD :?=	 � � ?;� H;IJB?9>;D � 17H?7D (
J;D<7>H;H� IJ?;X;D � ;?D;?D>7B8� .JKD :;D � IFTJ;H� � D 79>�
;H<EB=H;?9>;C� � KI=B;?9>� ?>H;I� !BWII?=A;?JI:;b P?(
J;I� KD :� ?>H;H�  B;AJHEBOJ8?B7DP� 7C� .J;?DCT>:;HB?<J�
M?;:;H� 7K<� :?;� 0 D;HITJJB?9>;D 	 � " ;C;?DI7C� <K>H;D �
M?H� ;?D;� /?;<I9>D;;� 17H?7DJ;� PKH� /7BIJ7J?ED � :;I�
2 ;?8;HC7>:� ' ?<JI� 78� KD :� D 79>� ;?D;C� B;JPJ;D � #?(
D 7K<� =?D=� ;I� PKC� +7HAFB7JP	 � � C � � 8;D :�
M7H;D � PKH� AVHF;HB?9>;D � .JTHAKD=� +?PP7(
;II;D � ?D � +;JJD;K� KD :� 7D I9>B?;X;D :� PKH�
=;?IJ?=;D � !?JD;II� ;?D � 1EHJH7=� W8;H� :?;�
#V>;D AH7D A>;?J� KD :� � ?B:;H� LEC� &?B?(
C7D @7HE � 7D =;I7=J	 �
� C� .7CIJ7=� � 8;?� .E D D;� FKH� � D 7>C;D �
M?H� :?;� � 7>D � 7K<� :;D � " 7BP?=� KD :� =B;?9>�
M;?J;H� 7K<� :?;� 17BK=7� � ME � 7BB;H:?D=I� IE �
P?;CB?9>� @;:;H� !B;9A� 8;<7>H;D � M7H	 � � ;I(
>7B8� M;9>I;BJ;D � M?H� W8;H� >7HJ;� � ;?I?=;�
+?IJ;D � D 79>� � BF;� - 7KP� KD :� M;?J;H� D 79>�
.JK8;D � � ME � KD I� ) EH:>TD=;� BE9AJ;D 	 �
/>EC7I� <W>HJ;� KDI� =B;?9>� PKC� d� KI(
FK<<>7D=]� � ;?D;C� ?C�  ?D IJ?;=� I;>H� IJ;?(
B;D � ) EH:>7D=� � 7D � :;II;C� KDJ;H;D �  D :;�
KD M?HAB?9>� KD :� 8?P7HH� � ?D � !EHC� ;?D;I� +?BP;I� :;H�
CEDIJHVI;� � 8=7IA7C?D � :;I� � HB8;H=JKD D;BI� � � � C�
7KI� :;C� � E :;D � H7=J	 � � ;H� .9>D;;� ?IJ� =H?<b =� 8?I�
M?D :=;FH;IIJ� E8;H>7B8� :;I� d� KIFK<<I]� KD :� J;?BI�
FKBLH?=� KDJ;H>7B8� 8?I� PKH� ( ?JJ;BIJ7J?ED � :;I� � B8E (
D 7� ' ?<JI	 � ) 79>� :;H� ( ?JJ7=IF7KI;� M;D :;D � M?H� KDI�
:;D � M;?J;D � #TD=;D � 7K<� :;H� 2 ;IJI;?J;� :;I� ' ?<JI�
PK� � :?;� D E9>� H;B7J?L� =KJ;� .9>D;;L;H>TBJD?II;� 8?;(
J;D 	 � ) 7>;� :;H� ( ?JJ;BIJ7J?ED � ;DJI9>B?;XJ� I?9>� ;?D;�
� ;H� " HKFF;� 7K<� ;?D;H� M;D?=� 8;<7>H;D;D � 17H?7DJ;�
=7DP� ?DI� /7B� 78PK<7>H;D 	 � 4KD T9>IJ� %K8;BHK<;� ?C�
+KBL;HI9>D;;� \ � d%K9>>;;� � � � ]� � :?;� 7BB;H:?D=I� 87B:�
?D � CKJC79>;D :;� 4KHK<;� 7KI� :;C� 0 D J;H>EBP� d#?;H�
=;>J̀I� =KJ� ]� KCI9>BK=;D 	 � � ?;I� M7H� :?;� KD<H;?M?B(
B?=;�  D J:;9AKD=� ;?D;H� dD;K;D � 17H?7DJ;DHEKJ;]�
� :?;� ;?=;DJB?9>;� B7=� PM;?� .JHECC7IJ;D � M;?J;H�
M;IJB?9>� 	 � � K<� :;C� - W9AM;=� D 7>C;D � :?;� I9>ED �
8;A7D DJ� 0 D;HITJJB?9>;D � D E9>� :7I� .9>?D :B;HA7H�
C?J� 8;LEH� M?H� KDI� 7BB;� PKC� 78IEBKJ;D � 2 7>DI?D D �
?C� ( E EI;HM?HJ� � :;H� B7KJ;IJ;D � � W8;H<WBBJ;IJ;D � KD :�

J;K;HIJ;D � #WJJ;� L;HCKJB?9>� ?D � =7DP� RIJ;HH;?9>� �
JH7<;D 	 �  ?D ?=;� A7F?JKB?;HJ;D � LEHP;?J?=� KD :� ;?D?=;�
0 D;HITJJB?9>;� MKH:;D � IFTJ;H� LEC� /7N?� -;?D;H�
I?9>;H� D 79>� +;JJD;K� 9>7K<b ;HJ	 � 4KC� � 8;D :;II;D �
>7JJ;D � ( 7HAKI� KD :� � EH?I� ;?D;D � B;9A;H;D � .7BP8H7(
J;D � LEH8;H;?J;J	 � � 7D 79>� =78� ;I� D E9>� L?;B� #;?J;H(
A;?J� KD : � " ;BT9>J;H� 8;?C� � D I9>7K;D � :;H� 1?:;E (
7K<D 7>C;D � � PKC� /;?B� >;?CB?9>;� � K<D 7>C;D � � 	 �
� C � .E D D J7=� M7H� I?9>� :?;� =7DP;� " HKFF;� ;?D?=� �
M?H� <7>H;D � ;HD;KJ� D 79>� .JK8;D � � :7� :EHJ� D EH:I;?J?=�

?CC;H� D E9>� :?;� 8;IJ;D � .9>D;;L;H>TBJD?II;� PK� ;H(
M7HJ;D � M7H;D 	 � ( ;>HC7BI� PE=;D � M?H� ?D � :;C� >THJ;H�
=;MEH:;D;D � .9>D;;� KDI;H;� .FKH;D � � K	 7	 � 7K<� :;C�
d� KIFK<<>7D=]� � >?D KDJ;H	 � " ;=;D � � � � >� A;>HJ;D �
M?H� ;?D?=;HC7X;D � ;HI9>VF<J� ?D � :;H� - E:;B>WJJ;� PKH�
� 8I9>BKII8;IFH;9>KD=� ;?D � � 7D =;8B?9>� :;H� B;JPJ;D � �
:?;� />EC7I� >7BJ;D � M?BB	 � � ;?� IE � L?;B� � ;=;?IJ;HKD=�
KD :� .F7X� AV D D;D � M?H� KDI� :7I� A7KC� LEHIJ;BB;D 	 �
� K<� :;C� ) 79>>7KI;M;=� C79>J;D � M?H� ?D � " 7H(
C?I9>� D E9>� #7BJ� PKC� =;CWJB?9>;D � � 8;D :;II;D �
KD :� I9>M;B=J;D � ?D � I9>V D;D �  H?D D;HKD=;D � 7D � L7H?(
7DJ;DH;?9>;� .A?J7=;� 7C� � HB8;H=	 �

!7P?J� � 17H?7DJ;DIA?<7>H;D � FKH� � :7D A� />EC7IY� >;H(
LEHH7=;D :;H� " HKFF;DB;?JKD=� KD :� I;?D;H� 7KI=;(
P;?9>D;J;D � * HJIA;D DJD?II;� � =KJ;C� 2 ;JJ;H� � ;JM7I�
) ;KI9>D;;� � KD :� � B7IJ� 8KJ� D EJ� B;7IJ� � ;?D;H� I;>H� D;J(
J;D � " HKFF;	
/EKH;DB;?J;H� � />EC7I� &?;<;H	 �
4M;?J;H� /EKH;DB;?J;H� � -;?D;H� & 7?<;B	 �
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) 623@05;22� ( 868B?@� 3L?� � ;3J;4 2?� E:;H� d.A?� P7CC� � ;=7B� MEI� ?I� ]

!H;?J7=� � � 	 � !;8HK7H� � � � 0 >H� CEH=;DI	 � ( ;?D � 2 ;(
9A;H� 8HWBBJ� C?9>� 7D 	 � " ;GKTBJ� I9>7BJ;� ?9>� ?>D � 78�
KD :� :;D A;� C?H� ;?DC7B� C;>H� � :7II� :?;� � ;H=B;?(
:;DI9>7<J� KD :� :?;� ( EH=;DCK<<;B;?� ;?D<79>� D ?9>J�
PKI7CC;DF7II;D � MEBB;D 	 � � ;H� � B?9A� ?DI� " ;I?9>J�
C;?D;H� ( ?J<7>H;H?D � .?BL?7� L;HHTJ� C?H� T>DB?9>;�
" ;:7D A;D 	 � � 8;H� ;I� M7HJ;D � I9>B?;XB?9>� :H;?� LEBB;�
/7=;� ?C� 4?BB;HJ7B� 7K<� KD I� � :7I� CEJ?L?;HJ� � � ;D D � 7D �
:?;I;C� 2 E9>;D;D :;� IEBB� D KD � ;D :B?9>� KD I;H� ?C�
%7D K7H� PM;9AI� .9>D;;C7D=;B� 78=;I7=J;H� /?;<(
I9>D;;AKHI� IJ7JJb D :;D 	 �
.E � JH;<<;D � M?H� KDI� FWD AJB?9>� KC� � � � � � 0 >H� C?J�
( 7H?7� � +;J;H� KD :� /EC� 7C� .� � 7>D >E<� ?D � � BJ;D;H(
:?D=	 � � D @7� � � D JED ?;� KD :� #;BCKJ� IJ7HJ;D � ?D � ( WD (
9>;D 	 � ( ?9>7;B� &H;KP� � :;H� 7BB;I� <WH� KD I� EH=7D?I?;HJ�
>7J� � A7D D � B;?:;H� 8;?C� � KIM;?9>J;HC?D � D ?9>J� :7(
8;?� I;?D 	
� ?;� � D <7>HJ� AB7FFJ� H;?8KD=IBEI	 � ) KH� C?J� :;H� +7H(
A;H;?� ?D � ( 7OH>E<;D � >78;D � M?H� IE � KD I;H;� +HE8(
B;C;	 � 2 E � ?IJ� D KH� :;H� +7HAFB7JP� PKH� +;D A;D 87>D � �
KD I;H;C� /H;<<FKD AJ� � � !H7DP� � ;?D;H� KDI;H;H� .A?(
B;>H;H� � IFWHJ� KD I� 7C� +7HAFB7JP� :;H� � >EHD 87>D � 7K<�
KD :� >7J� :7D D � 7K9>� =B;?9>� :;I� - TJI;BI� ' V IKD =� �  I�
=?8J� A;?D;D � +;D A;D 87>D � +7HAFB7JP� � 2 ?;:;H� M7I�

][b[hdj"
� BB;� 79>J� L;H;?DJ� IJ;BBJ� KDI� :;H� $D >78;H� :;H� .A?(
I9>KB;� ( 7OH>E<;D � KD I;H;� 8;?:;D � .A?B;>H;H� � 7(
D ?;B� KD :� !H7DP� LEH	 � " ;C;?DI7C� 8H?D=J� KD :� :?;�
" E D :;B� ;D :B?9>� H7K<� 7K<YD � � ;H=	 � $D � :;H� .A?I9>KB(
>WJJ;� =B;?9>� D;8;D � :;H� � ;H=IJ7J?ED � M;H:;D � D E9>�
+?;FI;H� � .E D :;D � KD :� .9>7K<;BD � L;HJ;?BJ� KD :� :7D D �
=;>J̀I� 78� 7K<� :?;� +?IJ;� \ � :79>J;D � M?H	 � � E9>� D 79>�
;?D;C� AKHP;D � .JW9A� 7K<� ;?D;C� 4?;>M;=� b D :;D �
M?H� KDI� ?C� " ;BTD :;� M?;:;H	 � #K?� � C?J� IE � ;?D;C�
cEJJ;D � .J7HJ� >7JJ;� A;?D;H� =;H;9>D;J	 � � 8;H� @;:;H�
ATCF<J� I?9>� :KH9>� KD :� ?H=;D :M?;� I?D :� M?H� :E9>�
=;D 7K� :;IM;=;D � =;AECC;D 	
� ;H� AB;?D;�  ?D :HK9A� H;?9>J� :;D � .A?B;>H;HD � PKH�
 ?D J;?BKD=� :;H� PM;?� " HKFF;D � � .?BL?7� � � D JED ?;� �
#;BCKJ� KD :� ?9>� <7>H;D � C?J� � 7D ?;B� � ( 7H?7� � � D @7� �
/EC� KD :� +;J;H� I9>B?;X;D � I?9>� !H7DP� 7D 	
2 ?H� >78;D � I9>V D;I� � IED D ?=;I� � ;H=M;JJ;H� � L?;B�
8;II;H� 7BI� :;H� 2 ;JJ;H8;H?9>J� :7I� L;HIFHE9>;D � >7J(
J;	 � � 7D ?;B� IJ7HJ;J� 7K9>� =B;?9>� C?J� :;C� #?DM;?I� �
?CC;H� :7H7K<� PK� 79>J;D � � KD I;H;� .A?� IE � ;D=� M?;�
CV =B?9>� PK� <7>H;D 	 � 2 ?H� IEBBJ;D � C?J� :;C� S8;D � IE (
<EHJ� 7K<� :;H� +?IJ;� 7D<7D =;D � � :7� :?;� ;D=;� .A?<W>(
HKD=� :;D � D V J?=;D � � K<JH?;8� ?C� /?;<I9>D;;� 8H?D=J� �
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2 ?H� M?II;D � D E9>� D ?9>J� M?;� >?B<H;?9>� KD :� M?9>J?=�
:?;I;H� /?FF� ?IJ� � � �
) 79>� :;H� � K<<7>HJ� C?J� :;H� � � � ;H� " E D :;B� b D :;D �
M?H� KDI� ?D � ;?D;C� MKD :;H87H;D � /7B� 78I;?JI� :;H�
+?IJ;D � M?;:;H	 � � 8;H� ME � ?IJ� D KH� :;H� /?;<I9>D;;� �
/HEJP� :;H� .9>D;;<TBB;� 8;?� KDI� 7C� B;JPJ;D � 2 E9>;D (
;D :;� LEH� :;C� & KHI� >7J� I?9>� ?C� 4?BB;HJ7B� D ?9>J� L?;B�
=;J7D 	 � � 7I� " ;BTD :;� ?IJ� 78IEBKJ� >7HJ� KD :� M?D :(
L;HFH;IIJ� KD :� :;H� & ED JH7IJ� I9>B;9>J� � IE � :7II� M?H�
( W>;� C?J� :;H� � 8<7>HJ� >78;D 	 � 4M?I9>;D � :;D � � TK(
C;D � M?H:� :?;� .?9>J� PM7H� M?;:;H� I9>TH<;H� � :E9>�
:;H� .9>D;;� ?IJ� 8HW9>?=� � P;H<7>H;D � KD :� >7HI9>?=	 �
 ?D � AB;?D � M;D?=�  D JJTKI9>KD=� ?IJ� ?D � :;H� " HKFF;�
PK� C;HA;D 	 � � E9>� � 7D ?;B� M;?X� :?;I;� 78PKM;D :;D 	 �
 H� 8;E879>J;J� @;:;D � ;?DP;BD � KD :� =?8J� @;:;C� ?D �
:;H� " HKFF;� =;D 7K� ;?D;D � #?DM;?I� � 7K<� :;D � C7D �
I?9>� 8;?� :;H� D T9>IJ;D � � 8<7>HJ� AED P;DJH?;H;D � IEBB	 �
$CC;H� D KH� ;?D;� .79>;� =B;?9>P;?J?=� � :7D D � AB7FFJYI�
7K9>	 �  HIJ;� AB;?D;�  H<EB=;� I?D :� PK� IFWH;D 	 � $D � M;?(
J;H;D � S8KD =;D � IEBB;D � M?H� ;?D � " ;<W>B� <WH� :;D � EF(
J?C7B;D � � HK9A� KD J;H� KDI;H;D � .A?� PKC� � 8:HW9A;D �
7KI� :;C� .9>D;;� 8;AECC;D � E:;H� :?;� #E9>J?;<(
8;M;=KD=� C?J� .FHKD=� ?DJ;DI?L?;H;D 	 � ' KIJ?=� M7H�
7K9>� PK� C;HA;D � � :7II� PM7H� @;:;H� I9>ED � B7D =;� .A?�
<T>HJ� � @;:E9>� A;?D;H� ;HABTH;D � AE D D J;� � M?;� C7D �
;?=;DJB?9>� ;?D;D � .9>MKD=� ;?DB;?J;J� \ � ;?D � D ?9>J�
PK� L;H79>J;D :;I� " HKD :M?II;D � 8;?C� /?;<I9>D;;�
<7>H;D � � 0 D :� D 7JWHB?9>� .A?� PKI7CC;D � � .A?� PK(
I7CC;D � � .A?� PKI7CC;D 	 	 	 	 � .E=7H� ;?D � � 8IJ;9>;H�
7K<� :?;� � K9A;BF?IJ;� M7H� D E9>� ?C� -;F;HJE?H;� � 78;H�
:7� 8H7K9>;D � M?H� ME>B� D E9>� ;?D � 8?II9>;D � � KC� M?;�
� 7D ?;B� M?;� ;?D � " KCC?87BB� ;B;=7DJ� <;:;HD :� LED �
� K9A;B� PK� � K9A;B� PK� <;:;HD 	 � 0 D :� PM?I9>;D :H?D �
=78YI� - 7KC� PKC� � KIFHE8?;H;D � KD :� ?D :?L?:K;BB;�
- 7JI9>BT=;� <WH� :;D � ;?DP;BD;D 	 � � C�  D :;� :;I� ;HI(
J;D � & KHIJ7=;I� I?D :� M?H� KDI� ;?D?=� � :7II� M?H� L?;B�
IEME>B� <WH� :?;� +?IJ;� 7BI� 7K9>� <WH� :;D � /?;<I9>D;;�
=;B;HDJ� >78;D 	
2 T>H;D :� ;?D � /;?B� :;H� " HKFF;� D E9>� M;?J;H� .A?�
<T>HJ� � =;>;D � ;?D?=;� PKC� � FHUI� .A?� E:;H� ?D � :?;�
.7KD 7� ?D � ( 7OH>E<;D 	 � 2 ?H� JH;<<;D � KD I� 7BB;� M?;:;H�
?D � KD I;H;H� KH?=;D � +;DI?ED � ?D � .9>M;D :7K	 � � � ?;�
#7KI>;HH?D � 8;=HWXJ� @;:;D � C?J� #7D :I9>B7=� KD :�
7K9>� :7I� I;B8IJ� =;8H7D DJ;� � ;=HWXKD =II9>D 7FI;HB�
:7H<� D ?9>J� <;>B;D 	 �
� BI� M?H� KDI� 8;?� IJ;HDAB7H;C� #?CC;B� 7K<� :;C�

2 ;=� PKC� � 8;D :;II;D � 8;?C� 2 ?HJ� =;=;D W8;H� C7(
9>;D � � 7>DJ� D E9>� A;?D;H� M?;� L?;B� .9>D;;� KDI� :?;(
I;� ) 79>J� 8;I9>;H;D � M?H:	 � � 8� 
 � � � � 0 >H� CEH=;DI�
I?D :� :?;� - TKC<7>HP;K=;� KD;HCW:B?9>� ?C�  ?D I7JP	 �
/HEJP:;C� M?H:� KD I;H;� !7>HJ� C?J� :;C� � KJE � >?D KD (
J;H� ?DI� /7B� 78;DJ;K;HB?9>	 �
0 C� � � � � � 0 >H� JH;<<;D � M?H� KDI� C?J� :;D � .A?B;>H;HD �
E8;D � 7D � :;H� #WJJ;	 � � ;H� ' ' � � C;B:;J� 2 7HDIJK<;� � � �
=;D 7KIE � M?;� 7C� 1EHJH7=	 � 0 D :� ;I� I9>D;?J� :;D � =7D (
P;D � /7=� M;?J;H	 � %;JPJ� >78;D � M?H� PM7H� @;:;� ( ;D=;�
/?;<I9>D;;� � 78;H� ;I� ?IJ� PK� H?IA7DJ� I?9>� H?9>J?=� H7KI�
?DI� " ;BTD :;� PK� M7=;D 	 � � 7D ?;B� P;?=J� KDI� @;:E9>�
IF7D D;D :;� � I?9>;H;� � BJ;HD7J?L;D � � D 7JWHB?9>� D ?9>J�
E>D;� KD I� PK� ;HABTH;D � � M7HKC� :?;I;� #TD=;� 7BI�
H;B7J?L� I?9>;H� PK� 8;M;HJ;D � I?D :� � $C� .9>KJP� LED �
� TKC;D � KD :� � WI9>;D � E:;H� 7K<� c79>;H;D � ?C� 0 D (
J;H=HKD :� =KJ� ;?D=;<7>H;D;D � #TD=;D � =;>J� ;I� :KH9>�
PKC� /;?B� AD ?;J?;<;D � ) ;KI9>D;;	 � %;:;H� b D :;J�
C;?IJ� C;>HC7BI� I;?D;� F;HIV DB?9>;� d� 7:;M7D D;]� �
.9>BKFF� � KD :� I9>ED � ?IJ� C7D � M;=	 � 0 D :� M?H� >7JJ;D �
7BB;� A;?D;� 1EHIJ;BBKD=� M?;� 7DIJH;D=;D :� ;I� J7J(
IT9>B?9>� ?IJ� � I?9>� M?;:;H� <H;?PK=H78;D � � � I9>D 7K<� � � �
/?;<I9>D;;8TD :;H� 7D � :;D � .A?� I?D :� " EB:� M;HJ� � KC�
:?;I;� I9>D;BB;H� PK� b D :;D 	 � � 7D ?;B� AD WF<J� &B7II;�
7D � I;?D;� � H8;?J� LEC� 1EHJ7=� 7D � KD :� ;H?D D;HJ� @;:;D �
7D � I;?D;� ?D :?L?:K;BB;D � .9>M79>FKD AJ;	 � � ;H� #?D (
M;?I� LEC� 1EHJ7=� M?H:� 8;?� :?;I;H� .9>D;;C;D=;�
?CC;H� M?9>J?=;H� KD :� .?BL?7� C79>J� :7H7KI� AKHP�
;DJI9>BEII;D � KD I;H� F;HIV DB?9>;I� & KHI� ]( 7DJH7�
].A?� P7CC� � ;=7B� MEI� ?I� ]� 4K� =KJ;H� ' ;JPJ� b D :;D �
M?H� KDI� ?D � ;?D;C� IJ;?B;D � L;HM79>I;D;D � #7D =� M?;(
:;H	 � � 7I� � � KD : � * � MTH;� ;I� >?;H� :?;� .A?� B7K<;D � PK�
B7II;D � KD :� I?9>� ;?D<79>� KCIFH?D=;D � PK� JH7K;D � \ �
8;?C� D T9>IJ;D � C7B� L?;BB;?9>J� f 	 � � 7D ?;B� I9>M?D=J�
7K9>� >?;H� ;B;=7DJ� >?D KDJ;H� KD :� M?H� I?D :� KD I� ;?D?=� �
:7II� ?D � I;?D;D � � ;?D;D � ;?D � F77H� " ;B;DA;� C;>H� I;?D �
CWII;D � 7BI� 8;?� KD I	 �
� ;?� ;?D;C� AB;?D;D � � FHUI� .A?� KD :� 8;?C� =;C;?DI7(
C;D � � 8;D :;II;D � B7II;D � M?H� :;D � /7=� 7KIAB?D=;D 	
� ;H� B;JPJ;� &KHIJ7=� 8H?9>J� 7D 	 � !7IJ� @;:;H� >7J� C;>H�
E:;H� M;D?=;H� ( KIA;BA7J;H� KD :� AB;?D;� � B;IIKH;D 	 �
 I� I9>D;?J� M?;:;H� KD :� :7PK� ?IJ� ;I� D;8B?=	 � /HEJP(
:;C� ?IJ� :?;� .J?CCKD=� =KJ	 � %;:;H� <H;KJ� I?9>� � :;D D �
8?I>;H� >7J� @;:;H� /7=� L?;B� ) ;K;I� =;8H79>J� � � K<� :;H�
.A?B;>H;H>WJJ;� ;H<7>H;D � M?H� � :7II� � 7D ?;B� AH7D A� ?IJ�
KD :� M?H� :;D � B;JPJ;D � /7=� C?J� � ;D?� L;H8H?D=;D 	 � � ;H�
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' ' � � C;B:;J� 2 7HDIJK<;� � � 78� 
 � � � � C 	 �  ?D � ?:;7B;H�
/7=� KC� KD I� C?J� � ;D?� ?CC;H� M?;:;H� C?J� " ;BTD :;� �
KD :� " ;<7>H;D8;KHJ;?BKD=� 7KI;?D 7D :;HPKI;JP;D 	 �
#?;HPK� A7D D � C7D � ME>B� D ?;� =;D K=� B;HD;D � �  ?D �
F77H� <7>H87H;� #TD=;� B7II;D � I?9>� @;:E9>� b D :;D �
KD :� M?H� I?D :� 8;=;?IJ;HJ� M?;� =KJ� :7I� !7>H;D � ?C�
' 7K<;� :;I� 1EHC?JJ7=I� 8;?� 7BB;D � AB7FFJ	 � � 8IEBKJ�
A;?D � 1;H=B;?9>� PKC� � 	 � /7=	 � � K9>� � ;D?� =?8J� KD I�
D E9>� >?B<H;?9>;� /?FFI� C?J� 7K<� :;D � 2 ;=	 �  I� ?IJ�
J7JIT9>B?9>� D ?9>J� PK� L;H79>J;D � � :?;� =B;?9>;� .79>;�
LED � PM;?� KDJ;HI9>?;:B?9>;D � +;HIED;D � ;HABTHJ� PK�
8;AECC;D 	 � ) 79>� :;C� ( ?JJ7=;II;D � 8;AECC;D �
M?H� :7D D � :;D � F;H<;AJ;D � & KHI78I9>BKII� I;HL?;HJ� �
� ;H� ) ;8;B� KD :� :?;� 2 EBA;D � >78;D � I?9>� L;HPE=;D �
KD :� M?H� 8;b D :;D � KD I� ?D � ;?D;H� J?;<� L;HI9>D;?J;D �
( TH9>;D AKB?II;	 �
� ;D?� >7J� LED � :;H� " E D :;B� 7KI� :?;� " ;<7>H;DIJ;BB;D �
KD I;H;I� I9>V D;D � /7B;I� LEC� ;HIJ;D � /7=� 8;KHJ;?BJ�
KD :� 8;I9>BEII;D � � :7II� M?H� ;?D;� � 8<7>HJ� W8;H� :?;�

<H;?;D � #TD=;� M7=;D � AV D D;D 	 � � ;H� .9>7BA� 8B?JPJ�
?>C� 7KI� :;D � � K=;D � � 7BI� ;H� C;?DJ� � d$>H� MEBBJI� :E9>�
M7I� ;HB;8;D � � ]� .?D :� M?H� <WH� IEB9>;� #TD=;� I9>ED �
8;H;?J� � � & KHP� :7H7K<� b D :;D � M?H� KD I� ?D � PKC� /;?B�
KD L;HIFKHJ;D � #TD=;D � 8;?� W8;HI� & D?;� H;?9>;D :;C�
) ;KI9>D;;� M?;:;H� KD :� :7PK� AD 7BB8B7K;H� #?CC;B	 �
* >� @7� � M?H� I?D :� 8;H;?J� 7K9>� M;D D YI� C?J� :;C� d4VF(
<;HB� c;9>J;D ]� D E9>� D ?9>J� C7A;BBEI� AB7FFJ� � 78;H� IE �
=KJ� � :7I� ;I� @;:;� ( ;D=;� .F7X� 8H?D=J� � 0 D :� C?J� 7�
8?II;HB� " ;I9>M?D :?=A;?J� KD :� :;� .A?� P7CC� � <W>BJ�
C7D � I?9>� 7K9>� 7BI� d/?;<I9>D;;� !H?I9>B?D=]� :;C�
#?CC;B� =7DP� D 7>�
 ?D � >;HPB?9>;I� � 7D A;I9>V D � 7D � ( ?9>7;B� <WH� :?;�
7K<M;D :?=;� KD :� LEH� 7BB;C� F;H<;AJ;� * H=7D?I7J?ED �
KD :� 7D � KD I;H;� .A?B;>H;H� � 7D ?;B� KD :� � ;D?� <WH� ?>H;�
" ;:KB:� KD :� :?;� " 78;� ?>H� 2 ?II;D � KD :� & V D D;D � 7D �
KD I� M;?J;HPK=;8;D 	 �
0 D :� D 7JWHB?9>� 7D � :?;� " HKFF;� � - ?9>J?=� I9>;;� KD :�
BKIJ?=� M7HYI� C?J�  ?9>� � � �

( ?J� :78;?� M7H;D � � � D @7� &H?;=;H� � � D JED ?;� ( ;JP� � ( 7H?7� #K<D 7=;B� � .?BL?7� %7D EKI9>;A� � +;J;H� � 7?;HB� � /EC�
.J7:B;H� � #;BCKJ� " EB:8HKD D;H� KD :� & 7HEB7� - W8;DI77B� � � ;H?9>J� 	
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" ;FB7DJ� M7H� @7� ?D � :?;� � HK>?=;� � =;CWJB?9>;� .J;?(
;HC7HA� � =;D 7K;H� =;I7=J� ?D � :?;� - EJJ;DC7D D;H��
/7K;HD � PK� <7>H;D 	 � ' ;?:;H� C79>J;� KDI� :?;�  D J(
M?9ABKD=� :;H� .9>D;;>V>;D � ?C� ' 7K<;� :;D � %7D K(
7HI� PKD;>C;D :� D;HLVI;H	 �  I� A7C� ;?D<79>� D ?9>JI�
PKI7CC;D 	 � �
� 7� .W:J?HEB� ?D � :?;I;H� .7?IED � I9>ED � ;?D;� ' 7:KD =�
.9>D;;� ;H>7BJ;D � >7JJ;� � EH?;DJ?;HJ;D � M?H� KDI� AKH(
P;H>7D :� D;K	 � � 7I� HK>?=;� " I?;I;HJ7B� � >7HJ� 7D � :;H�
" H;DP;� PK� * IJJ?HEB� M7H� ?D � :;H� 1;H=7D=;D>;?J�
I9>ED � C7B� 7BI� 4?;B� ?C� " ;IFHT9>� =;M;I;D 	
.E � IJ7HJ;D � M?H� 7BIE � 7C� .7CIJ7=CEH=;D � PK� P;>DJ�
- ?9>JKD=� � H;D D;H	 � � K<=HKD :� :;H� B7D =;D � � D <7>HJ�
IEBBJ;� :7I� ;HIJ;� /EKH;DP?;B� ;>;H� ;JM7I� AB;?D;H� 7KI(
<7BB;D 	 � � BIE � >7JJ;D � M?H� KD :� I9>ED � PK� #7KI;� :7I�
& 7BAIJ;?D@V 9>B� � 
 � � � � C� � � 7KI=;IK9>J	 � .W:J?HEB� 8;(
=HWXJ;� KDI� C?J� >;HHB?9>;C� .ED D;DI9>;?D � � KD :� IE �
=?D=I� ?D � 7KI=;B7II;D;H� .J?CCKD=� KD I;H;C� %V 9>B�
;DJ=;=;D 	 � � EHJ� >7JJ;D � M?H� ;?D;D � I9>V D;D � � KI(
8B?9A� 7K<� :?;� " ?F<;BP?;B;� :;H� D T9>IJ;D � /7=;� KD :�
>?D W8;H� ?DI� V IJ;HH;?9>?I9>;� 1?BB=H7J;DJ7B	 � � K9>�
:;H� .9>D;;� <WH� :?;� � 8<7>HJ� M7H� D ?9>J� I9>B;9>J� KD :�
B?;X� <WH� :?;� D T9>IJ;D � /7=;� >E<<;D 	 � � � 7D 79>� =?D=YI�
?D I� , K7HJ?;H� � ;?D;� H;B7J?L� ;?D<79>;� 0 D J;HAKD<J� 7K<�
;?D;D � � 7K;HD>E<� � 78;H� C?J� ;?D;H� =KJ;D � & W9>;	
� D � D T9>IJ;D � /7=� MKH:;� :?;� #E9>AH;KPIF?JP;�

� 
 � � � � C � � ?D � � D =H?<<� =;D ECC;D 	 � � ;?� M?;:;HKC�
I9>V DIJ;D � 2 ;JJ;H� =?D=YI� W8;H� ;?D;D � 8H;?J;D � � 7KI(
I?9>JIH;?9>;D � - W9A;D � ?CC;H� >V >;H	 � 4K� :;D � AD 7FF�
� � � � � #C� A7C;D � D E9>� ;?D?=;�  D J<;HDKD=IA?BEC;(
J;H� :7PK	 � � 8;H� :7D D � :;H� " ?F<;B� � � 2 E � ?D � KD I;H;D �
* IJ7BF;D � A7D D � C7D � :;D � 1;D;:?=;H� � :;D � " HEX(
=BE9AD;H� KD :� :?;� � H;?� 4?D D;D � I9>ED � =B;?9>P;?(
J?=� I;>;D 	 � .E=7H� :?;� * HJB;H=HKFF;� P;?9>D;J;� I?9>�
=7DP� I9>M79>� 7C� M;IJB?9>;D � #EH?PEDJ� 78	
� C� � D T9>IJ;D � /7=� =78� ;I� PM7H� A;?D;D � " ?F<;B� �
78;H� :;D � I9>V DIJ;D � .9>D;;� 8;?� :;H� � 8<7>HJ	 � � ;H�
#?DJ;H8;H=AE<;B� C?J� 
 � 
 � � C� � M7H� :7I� /EKH;DP?;B	 �
' ;?:;H� L;HIF;HHJ;� KDI� :7I� IJ7HA� ;?D=;M;>J;� KD :�
W8;HM;9>J;J;� %E9>� :;D � M;?J;H;D � 2 ;=	 � .E � :7II�
M?H� KDI� B?;8;H� ;?D;D � IED D ?=;D � KD :� =;CWJB?9>;D �
� HEJP;?JFB7JP� =;IK9>J� >78;D 	 � � 7D D � =?D=YI� >?D KD (
J;H� � ?C� JH7KC>7<J;D � <7IJ� AD ?;>E>;D � +KBL;HI9>D;;	
� ;H� B;JPJ;� /7=� IEBBJ;� =;D 7KIE � M;H:;D 	 � ' ;?:;H�
>78;D � KD I� 7C� !;BB>EHD � � 
 � � � � C� � KD :� 7C� #E>;D �
( 7D D � � 
 � � � � C� � � :;H� 2 ?D :� KD :� :KJP;D :;� .A?<7>(
H;H� LEH� KD I� :;D � /H7KC� ;JM7I� P;HIJVHJ	
) 7@7� IE � ?IJ� :7I� ;8;D � 8;?� .A?JEKH;D=;>;D � � :?;� � TK(
C;� M79>I;D � :E9>� D ?9>J� ?CC;H� ?D � :;D � #?CC;B	 �
/HEJP:;C� M7H;D � M?H� KDI� 7BB;� ;?D?=� � :7I� " I?;I;H(
J7B� A7D D � C7D � M;?J;H;CF<;>B;D � � E :;H� D E9>� 8;II;H�
;?D<79>� C7B� M?;:;HAECC;D �

( ?J� :78;?� � � ( 7HO� KD :� ( 7JJ>?7I� � � ?H=?J� KD :� #7DI� � .E D @7� KD :� ( ?9>?� � .O8?BB;� KD :� - 7?D;H� � ( 7HJ?D � KD :� 0 B<	
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� C� .7CIJ7=� � 
 � 	 � 
 	 � � � JH7<;D � I?9>� 8;?C� � 7>D (
>E<� � BJ;D;H:?D=� � � � &H7DPB;H� KD :� � B;N� ' ;9>D;H	 �
� ?;� 8;?:;D � ( WD 9>D;H� &H7DPB;H� AED D J;D � M;=;D �
� 7JJ;H?;I9>7:;D � D ?9>J� AECC;D 	 � � 1EH� :;H� � 8<7>HJ�
HTJI;BJ;D � M?H� D E9>� � E8� M?H� W8;H� ' 7D :� <7>H;D � E:;H�
� KJE87>D 	 � ) 79>:;C� :;H� 1;HA;>HI<KD A� :?;� =;B(
8;� !BKJ� 7D =;I7=J� >7JJ;� � 78;H� D E9>� A;?D;D � .J7K� ?D �
( WD 9>;D � =;C;B:;J� >7JJ;� � ;DJI9>?;:;D � M?H� KDI� �
:?;� � KJE87>D � PK� D;>C;D 	 � $D � * JJE8HKD D � L;HB?;X;D �
M?H� :?;� � KJE87>D � � D 79>:;C� 7K<� :;H� � KJE87>D �
;?D;� .F;HHKD=� 7D =;I7=J� MKH:;	 � .E � =;=;D � � � � � �
0 >H� ;HH;?9>J;D � M?H� KDI;H;� +;DI?ED � ?D � .9>V D 7K	 �
) 79>� AKHP;C� � K<;DJ>7BJ� <K>H;D � M?H� PKC� +7HA(
FB7JP� 2 ?C879>� � F7HAJ;D � :?;� � KJEI� � I9>D 7BBJ;D � :?;�
.9>D;;I9>K>;� 7K<� :;D � - K9AI79A� KD :� C7HI9>?;H(
J;D � :?;� .JH7X;� >?D 7K<	 � � C�  D :;� :;H� .JH7X;� PE=;D �
M?H� KDI� :?;� " 7C7I9>;D � KD :� :?;� .9>D;;I9>K>;�
7D 	 � !WH� ;?D?=;� M7H� :7I� " ;>;D � C?J� .9>D;;I9>K>;D �
d[k)
� K<� :;H� ;HIJ;D � 2 ;=IJH;9A;� ;DJB7D=� :;I� 2 ?C(
879>I� <H;KD :;J;D � M?H� KDI� C?J� KD I;H;D � .9>D;;(
I9>K>;D � 7D � KD :� =;D EII;D � :;D � 2 ;=� :KH9>� :?;�
L;HI9>D;?J;� 2 ?DJ;HB7D :I9>7<J	 � � 7I� 2 ;JJ;H� M7H�
I;>H� ;?D=;JHW8J� KD :� =H7K	 � � B;N� ;HPT>BJ;� KDI� � :7II�
H;9>JI� LED � KD I� :7I� #E9>A7BJ;HC7II?L� KD :� B?D AI�
LED � KD I� :;H� 2 7JPC7D DIJE9A� BT=;	 � 2 ?H� I7>;D � D KH�
=H7K;D � #?CC;B� � KD :� I9>D;;8;>7D=;D;� � TKC;	 �
.FTJ;H� b D =� ;I� D E9>� =7DP� P7HJ� PK� I9>D;?;D � 7D 	 �  ?D �
$:OBB� LED � 2 ?DJ;HB7D :I9>7<J� E>D;� .E D D;	 � � ;H� 2 ;=�
IJ?;=� IJTD :?=� 7D � KD :� PKH� ( ?JJ7=IP;?J� ;HH;?9>J;D �
M?H� :7I� =;I9>BEII;D;� 2 ?C879>I9>BEII	 � 1EH� :;C�
#7KI� M7H;D � � TD A;� 7K<=;IJ;BBJ� � 7K<� :;D;D � M?H�
KDI� ;?D;� �  II;DIF7KI;� =V D D J;D 	 � ) 79>� :;H� +7KI;�
M7D :;HJ;D � M?H� :KH9>� IJTHA;H� M;H:;D :;D � .9>D;;�
?C� � 2 ?C879>8;JJ� M;?J;H� ;DJB7D=� 8?I� M?H� KDI;H;D �
0 CA;>HFKD AJ� ;HH;?9>J;D 	 � ) 79>� ;?D;H� AKHP;D � +7K(
I;� KD :� .JTHAKD=� A;>HJ;D � M?H� PKC� � KI=7D=IFKD AJ�
PKHW9A	 � ( ?JJB;HM;?B;� >78;D � I?9>� 7K9>� ;?D?=;� !KX(
=TD=;H� ?D � :7I� /7B� =;M7=J� KD :� I?D :� ?D � KD I;H;D �
.FKH;D � =;=7D=;D 	 �  ?D � #KD :� <7D :� KD I;H;� .9>D;;(
I9>K>;� =7DP� JEBB	 � " ;=;D � � � � � � � 0 >H� A7C;D � M?H� PK�
KD I;H;H� +;DI?ED � PKHW9A� KD :� L;H78H;:;J;D � KD I� PK�
;?D;C� JEBB;D � � 8;D :;II;D � ?D �  D =;:;O	

� ;H� .E D D J7=� 8;=HWXJ;� KDI� C?J� ;?D;C� .E D D;D (
I9>;?D � � :;H� 8;H;?JI� :KH9>� KD I;H;� 4?CC;H<;DIJ;H�
>;H;?D � B79>J;	 � ) 79>� ;?D;C� 7KI=?;8?=;D � !HW>IJW9A�
IJ7HJ;J;D � M?H� KC� � � � � � 0 >H� LEC� +7HAFB7JP� #?DJ;H(
iY^vdWk)
#;KJ;� B7=� :7I� =7DP;� +7D EH7C7� :;I� #E9>A7B(
J;HI� KD :� :;H� 2 7JPCTD D;H� LEH� KD I� � ?D � IJH7>B;D (
:;C� .E D D;DI9>;?D 	 � � ?;� .9>D;;I9>K>;� 7K<� :;D �
- K9AI79A� =;I9>D 7BBJ� =?D=I� ;?D;D � .J;?=� >E9>� PKC�
" HWDIJ;?D � � � � � � � C� 	 � 2 ?H� MKH:;D � C?J� ;?D;H� MKD (
:;H87H;D � +7D EH7C77KII?9>J� 8;BE>DJ	
) 79>� !EJEIJEFF� KD :� /H?D AF7KI;� IJ?;=;D � M?H� >?D 78�
PKC� " HWDIJ;?D>7KI� � I9>D 7BBJ;D � KD I� :?;� .9>D;;(
I9>K>;� 7D � � KD :� M7D :;HJ;D � � IJ7F<J;D � � � :KH9>� ;?D;D �
I9>D;;8;>7D=;D;D � 2 7B:� 8;H=7K<� PKH� & W>HE?DJ�
7BC� � � � � � � C � 	 �
.JH7>B;D :;H� .ED D;DI9>;?D � KD :� ;?D � JEBB;H� � KI8B?9A�
7K<� :?;� 2 7JPCTD D;H� 8;=HWXJ;� KDI� D 79>� :;C� � D (
IJ?;=� :KH9>� :;D � 2 7B:	 � 2 7I� <WH� ;?D � & E D JH7IJ� PKC�
=;IJH?=;D � /7=	 � * 8ME>B� ;?D?=;D � I9>ED � :;H� ( 7=;D �
AD KHHJ;� � ;DJI9>BEII;D � M?H� KDI� � :?;� ( ?JJ7=IF7KI;�
;HIJ� ?D � ;?D;H� L?;HJ;B� .JKD :;� C?J� � KI8B?9A� 7K<� :;D �
& V D ?=II;;� ;?DPKB;=;D � � 7K<� :;H� � KII?9>JIA7DP;B�
& V D ?=II;;	 � ( ?JJB;HM;?B;� I9>ED � F7D EH7C7IW9>J?=� �
8EJ� I?9>� M?;:;H� ;?D � =7DP� JEBB;H� � KI8B?9A	 � .EME>B�
7K<� :;D � J;?BM;?I;� PK=;<HEH;D;D � .;;� � M?;� 7K<� :?;�
KCB?;=;D :;D � � ;H=;� � .9>D;?8IJ;?D � � .9>V D <;B:IF?J(
P;� K	 L	 C	 �
) 79>� ;?D;C� B;?9>J;D � � D IJ?;=� PKH� & W>HE?DJ7BC�
B;=J;D � M?H� D E9>C7BI� ;?D;� .E D D;D � � KD :� +7D EH7(
C7F7KI;� C?J� � B?9A� 7K<� :;D � 2 7JPC7D D � ;?D � KD :�
?D >7B?;HJ;D � :?;I;�  ?D :HW9A;	 � ) 79>� ;?D?=;H� 4;?J�
KD :� ;?D;C� � B?9A� 7K<� :?;� 0 >H� � 8H79>;D � M?H� 7K<� KC�
7K<� :;C� =B;?9>;D � 2 ;=� M?;:;H� PK� KD I;H;C� � KI(
=7D=IFKD AJ� PKHW9APKA;>H;D 	 � � ;?� :;C� " HWDIJ;?D (
>7KI� =78I� <WH� ;?D?=;� D E9>� ;?D � 2 ;?X8?;H	 �  ?D ?=;�
8;E879>J;J;D � ;?D;� AB;?D;� .F?JPC7KI� � :?;� I?9>� ?D �
:;H� .ED D;� L;H=D W=J;	 � " ;=;D � � � � � � � 0 >H� ;HH;?9>(
J;D � M?H� KDI;H;D � +7HAFB7JP� KD :� C79>J;D � KD I� W8;H�
:?;� ' 7D :IJH7X;� 7K<� :;D � 2 ;=� D 79>�  H:?D=	 � � BB;D �
/;?BD;>C;HD � >7J� :?;I;I� 2 E9>;D;D :;� I;>H� =KJ� =;(
<7BB;D � KD :� <H;K;D � I?9>� 7K<� M;?J;H;� I9>V D;� .9>D;;(
I9>K>JEKH;D � ?D � :?;I;C� JEBB;D � " ;8?;J	
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� ;H;?JI� 7C� +7HAFB7JP� >?DJ;H� $D D;H7BF879>� =78� ;I�
:?;� ;HIJ;� S8;HH7I9>KD=	 � � ?H;AJ� D;8;D � KD I� F7HAJ;D �
7D :;H;� .;AJ?EDIC?J=B?;:;H	 � � ?;I;� M7H;D � 7K<� ;?D;H�
+H?L7JJEKH� KDJ;HM;=I� PKC� &B;?D;D � � ;?B	 � ) 79>� ;?(
D;C� #7BBE � JH;D DJ;D � I?9>� KD I;H;� 2 ;=;� 78;H� =B;?9>�
M?;:;H	 � � ;D D � KD I� <W>HJ� :?;� /EKH� >;KJ;� 7K<� :;D �
Ee[b)
" ;IJ;HD � >7J� ;I� � � 8?I� � � � 9C� ) ;KI9>D;;� =;=;8;D 	 �
� ;H� ?IJ� ?D � :?;I;C� %7>H� 78;H� 7K9>� :H?D=;D :� D EJ(
M;D :?=	 � � ;?� 8;IJ;C� 2 ;JJ;H� C?J� .E D D;� FKH� C79>(
J;D � M?H� KDI� 7K<� :;D � 2 ;=	 � 1EC� +7HAFB7JP� =;>J� ;I�
?D � -?9>JKD =� * IJ;D � PK;HIJ� W8;H� I7D<J;� #TD=;� 7D �
;?D;H� � BC� LEH8;?� 8?I� PKH� ' K=;H7BC� 7K<� � � � � � C 	 �
4M?I9>;D :KH9>� M7H;D � M?H� 7K9>� =B;?9>� <WH� KD I;(
H;D � !EJEAKHI� ;?D � >E<<;DJB?9>� F;H<;AJ;I� !EJECEJ?L	 �

) 79>:;C� ;I� I?9>� ?C� 1EH<;B:� I9>ED � >;HKC=;IFHE (
9>;D � >7JJ;� � :7II� :?;� & EBB;=;D � 7C� I;B8;D � � ;H=� � KD (
J;HM;=I� I;?D � M;H:;D � � >78;D � L?;B;� LED � KD I� ;NJH7�
;JM7I� - EJ;I� 7D =;PE=;D 	 � � ;D D � HEJ;� %79A;D � I?D :�
8;?� :;D � !EJE=H7<;D � ?CC;H� I;>H� 8;=;>HJ	 �
) EHC7B;HM;?I;� ?IJ� :?;� ' K=;H7BC� ;?D � =KJ;H� +B7JP�
<WH� :?;� ;HIJ;� - 7IJ	 � � E 9>� =;D 7K� :?;I;H� !B;9A� B7=�
D E9>� ?C� .9>7JJ;D 	 � .E � =?D=;D � M?H� D E9>� ;?D?=;� ( ;(
J;H� M;?J;H� 8?I� M?H� ?D � :;H� .ED D;� IJ7D :;D 	 � � EHJ� =78�
;I� :;D � ;HIJ;D � .9>BK9A	 � � ;D � !EJEAKHI� >7JJ;D � M?H�
?DPM?I9>;D � M;?J� >?DJ;H� KDI� =;B7II;D 	 � .?;� M7H;D �
@7� I9>B?;XB?9>� 7K9>� C?J� 7D :;H;D � � K<=78;D � KD J;H(
M;=I	 � !EJE � 7D � :;H� .9>7JJ;D=H;DP;� � !EJE � C?J� " ;(
=;DB?9>J� PM?I9>;D � :;D � � TKC;D � � !EJE � C?J� [ 	 � M7I�
7K9>� ?CC;H	 � � 7I� :7K;HJ� ;?D<79>� BTD =;H	 � & KHP<H?I(

/;?BD;>C;H� � � B;N7D :;H� ' ;9>D;H� � !W>H;H� � � $HC=7H:� !7BJ;HC;?;H� � � >H?IJ?D;� KD :� 2 ;HD;H� ) ;KCWBB;H�
" 78?� 2 ;8;H� KD :�  L7� ( 7H?7� 2 EBF;HJ� � � ;H?9>J� 	
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J?=� >7JJ;� ?9>� C?H� I9>ED � W8;HB;=J� � E8� ?9>� D ?9>J� 7KI�
C;?D;H� /EKH� ;?D;D � & KHI� C79>;� � d2 7I� CKII� ?9>�
7BI� /EKH;DJ;?BD;>C;H� 8;79>J;D � � :7C?J� :?;� !EJE (
=H7<;D � 7K9>� I9>V D;� � ?B:;H� I9>?;X;D � AV D D;D 	 ]� � ;(
H;?JI� 8;?� :;H� PM;?J;D � +7KI;� M7H� :;H� !EJEAKHI� IE (
M;?J� ;DJ<;HDJ� � :7II� M?H� I9>ED � :7H7D � PM;?<;BJ;D � � E8�
I?;� W8;H>7KFJ� >;KJ;� :;D � " ?F<;B� ;HH;?9>;D � M;H:;D 	 �
2 ?H� I;B8IJ� ;HH;?9>J;D � D 79>� =KJ� 
 e � .JKD :;D � KD I;H�
4?;B	 � � K<� :;H� %E;BIF?JP;� IJ;>J� A;?D � &H;KP� IED :;HD �
;?D;� " ;:;D AJ7<;B	 � " ;D 7K� >;KJ;� LEH� � � � � %7>H;D � �
7BIE � 7C� 
 � 	 � !;8HK7H� � � � � � � MKH:;� >?;H� - K:EBF>�
%E;B� LED � ;?D;H� ' 7M?D;� L;HI9>WJJ;J	 � 4KC� " ;:;D (
A;D � 7D � ?>D � MKH:;� :;H� " ?F<;B� W8H?=;DI� LED � � 9A;H(
P?DJ� 7K<� %E;BIF?JP;� KC8;D 7D D J	 � � 7� ;I� 7C� " ?F<;B�
:E9>� I;>H� PK=?=� M7H� C79>J;D � M?H� KDI� =B;?9>�
M?;:;H� 7K<� :;D � 2 ;=� ;?D � .JW9A� :;D � � ;H=� >?D 78	 �
" ;=;D W8;H� 7C� " 7BJ;D8;H=� I7>� C7D � :?;� 2 ?D :(
<7>D;D 	 � 0 D : � 7K9>� KD I� MKH:;� ;I� D 79>� 
 � � ( ?D KJ;D �

?C� PK=?=;D � 2 ?D :� JHEJP� .E D D;DI9>;?D � PK� A7BJ� KD :�
M?H� ;DJI9>BEII;D � KD I� M;?J;H� 78PK<7>H;D 	 � $D PM?(
I9>;D � M7H� W8H?=;DI� :;H� !EJEAKHI� 7K9>� I9>ED � 7C�
" ?F<;B� KD :� ?IJ� IE=7H� 7D � KD I� LEH8;?� I9>ED � M?;:;H�
78=;<7>H;D 	 � 2 ?H� >EBJ;D � ?>D � 7BB;H:?D=I� AKHP� LEH�
:;H� ' K=;H7BC� M?;:;H� ;?D 	 � � EHJ� 8EJ� ;I� I?9>� 7D � � 7K<�
:;H� � 7D A� D E9>C7BI� ;JM7I� ?D � :;H� .ED D;� PK� I?JP;D 	 �
$H=;D :M7D D � 78;H� :7D D � H?;<� KDI� :;H� � 7FFK99?D E �
KD :� & K9>;D � ?C� /7B� KD :� M?H� C79>J;D � KD I� 7K<� :;D �
2 ;=� :?;� B;JPJ;D � ( ;J;H� 8;H=78� PK� I9>M?D=;D 	 � $D I(
=;I7CJ� ;?D � I;>H� =;BKD=;D;H� /7=	
� 9>� @7� D E9>� ;?D � 2 EHJ� PKC� .9>D;;	 � /;?BM;?I;� ?:;(
7B� <WH� I9>V D;� .9>MWD =;	 � � 8;H� B;?:;H� 7K9>� L?;B;�
7KI=;<7>H;D;� .J;BB;D � KD J;H� :;C� ) ;KI9>D;;� � :;H�
?CC;H� <WH� ;?D;� S8;HH7I9>KD=� =KJ� M7H� KD :� IE �
C7D 9>;D � 7K9>� 78J7K9>;D � B?;X	

/EKH;D<W>HKD=� KD :� � ;H?9>J� � ( ?9>7;B� &H;KP

( ?J� :78;?� � � D =;B?A7� ' 7D :C7D D � � C?J� #KD :� � E EA?;� � � !BEH?7D � .9>KBJ;� � " WD J>;H� � K:?B� � " WD J>;H� #;?D � �
2 EB<H7C� #EDI8;H=� � +;J;H� � VHH� � & 7HEB7� - W8;DI77B	
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� 64 6A.93<A<8B?@� 3L?� ( 86A<B?2;4 252?

 ?D;D � ;?=;D;D � & KHI� <WH� .A?JEKH;D=;>;H� � �
8H7K9>J_I� :7I� W8;H>7KFJ� � %7� � <H;?B?9>� � � :;D D � :?;�
I9>M?;H?=;D � � ;B?9>JKD=IL;H>TBJD?II;� ?C� .9>D;;�
KD :� :?;� I9>D;BB;D � .FEHJCEJ?L;� IJ;BB;D � ;?=;D;� � D (
<EH:;HKD=;D � 7D � :7I� <EJE=H7b I9>;� & V D D;D � 	 	 	
� ;LEH� M?H� KDI� 78;H� ?C� .9>D;;� 7KI=;JE8J� >78;D � �
IJ7D :;D � ;HIJC7B� PM;?� />;EH?;78;D :;� 7K<� :;C�
+HE=H7CC� � 1;HI9>BKIIP;?J� � � B;D :;� � $IE � � � ;B?9>(
JKD=IC;IIKD=� � � H;D D M;?J;� 	 	 	 � :7I� =7DP;� .F;AJ(
HKC� :;H� !EJE=H7b ;� A7C� PKH� .FH79>;� KD :� MKH:;�
;HBTKJ;HJ	 � � 78;?� B7=� :;H� !EAKI� � � � � LEH� 7BB;C� 7K<�
:;D � 1EHJ;?B;D � � L?;B;� � � KD :� ) 79>J;?B;D � � IE � C7D (
9>;� � :;H� � ?=?J7B<EJE=H7b ;	 � � C� PM;?J;D � � 8;D :�
=?D=� ;I� LEH� 7BB;C� KC� :?;� � ?B:8;7H8;?JKD=� 7C�
+� � KD :� ?>H;� ( V =B?9>A;?J;D � � 2 7>B� :;I� H?9>J?=;D �
� 7J;?<EHC7JI� � P;DJH7B� � ?CC;H� ?C� - E>:7J;D<EHC7J�
<EJE=H7b ;H;D � � � KD :� :;H� =;;?=D;J;D � 2 7>B� :;H� � 7(
J;?=HV X;� <WH� :7I� @;M;?B?=;� � KI=78;C;:?KC	 � 0 D :�
D 7JWHB?9>� � � ?;� d:?=?J7B;� � KD A;BA7CC;H]� � 7BIE �
M?;� C7D � :7I� * FJ?C7B;� 7KI� I;?D;D � !EJEI� >;H7KI�
>EBJ� KD :� � ?B:I9>MT9>;D � AEHH?=?;HJ	
� C� M?9>J?=IJ;D � ?IJ� D 7JWHB?9>� :?;� !EJEFH7N?I� � � :?;�
78;H� PKD T9>IJ� C7B� L;HI9>E8;D � M;H:;D � CKIIJ;� �

.9>B;9>JM;JJ;H� KD :� ' 7M?D;DIJK<;� � � L;H>?D :;H(
J;� :;D � KHIFHWD=B?9>� =;FB7DJ;D � /;HC?D 	 � 0 D :� IE �
I9>BEII;D � M?H� KDI� :7D D � � � � /7=;� IFTJ;H� :;H� .A?(
JEKH� LEC� ( ?9>7;B� &H;KP� 7K<� :;D � %E;B� 7D � � :;H� 7K9>�
/;?BD;>C;H� :;I� & KHI;I� M7H� � IEPKI7=;D � PM;?� !B?;(
=;D � C?J� ;?D;H� &B7FF;� 	 	 	
2 ?H� C7HI9>?;HJ;D � BEI� � 8;B7:;D � C?J� @;:;H� ( ;D=;�
<EJE=H7b I9>;H� � KIHWIJKD=	 � 2 ?H� >7JJ;D � ;?D;D � /7=�
C?J� IKF;H� 2 ;JJ;H� ;HM?I9>J� � KD :� IE � AB79AJ;D � :?;�
1;HI9>BWII;� :;H� & 7C;H7I� c;?X?=� 8;?C� � K<IJ?;=� �
" KJ;H� 2 ;?X78=B;?9>� � >E>;� & ED JH7IJKC<TD=;� � " ;(
=;DB?9>J7K<D 7>C;D � KD :� 1;HIK9>;� C?J� :;H� " H7K(
A7HJ;� M7H;D � :?;� � K<=78;D 	 � 0 D : � 7D � ;?D;C� ( 7HJ;HB�
>78;D � M?H� =7DP� ;?D<79>� IE � B7D =;� =;M7HJ;J� � 8?I� ;I�
;D :B?9>� ?C� .E D D;DB?9>J� M7H� 	 	 	 � 4;?J� KD :� " ;:KB:�
8H7K9>J� :;H� !EJE=H7<� � M;D D _I� M7I� M;H:;D � IEBB�
� BI� KD I;H;� !EJE=HKFF;� E8;D � 7C� " ?F<;B� 7D A7C� �
cE>� :?;� " HKFF;� KC� ( ?9>7;B� =;H7:;� LED � :EHJ� �
 ?D � ;?I?=;H� 2 ?D :� C79>J;� :;D � � K<;DJ>7BJ� PK� KD (
7D =;D;>C	 � � K9>� M?H� >?;BJ;D � D KH� PK� ;?D;C� " ?F(
<;B<EJE � 7D � KD :� <K>H;D � :7D D � =B;?9>� M?;:;H� 78	 � � K<�
:?;I;H� � 8<7>HJ� =78_I� :7D D � :?;� D T9>IJ;� � K<=78;� �
.;H?;D8?B:;H� :;H� � 8<7>H;D :;D � ?C� IJ7K8;D :;D �
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.9>D;;� � � � 9J?ED � FKH� � � 7II� IE � 7K9>� C7D 9>;� A7F?(
J7B;� d� H;PD ]� :;D � 2 ;=� 7K<� :?;� .F;?9>;HA7HJ;� <7D :� �
=;>VHJ� ;?D<79>� :7PK� PKH� " 7K:?� 	 	 	
� D � ;?D;H� � BC� M;?J;H� KDJ;D � JH7<;D � M?H� KDI� :7D D �
C?J� :;D � 7D :;H;D � KD :� I;JPJ;D � KD I� 7D � :?;I;C� M?D :(
IJ?BB;D � !B;9A;D � ?D � :?;� .ED D;� PKH� � HEJP;?J	 �  ?D;�
AKHP;� M;?J;H;� � 8<7>HJ� 8H79>J;� KDI� PKHW9A� PKC�

+7HAFB7JP	 � ) 79>� ;?D;H� AKHP;D �  ?D A;>H� ?D � $D D;H�
7BF879>� C79>J;D � M?H� KDI� 7K<� :;D � FHE8B;CBEI;D � �
M;?B� IJ7K<H;?;D � #;?CM;=	 � 0 D :� @;JPJ� 8?D � ?9>� 7K<�
:?;� <EJE=H7b I9>;D �  H=;8D?II;� C;?D;H� /;?BD;>C;H�
=;IF7D DJ� [

& KHIB;?JKD=� KD :� � ;H?9>J� � #7D I� .J;HH

( 2;6<?2;� � ( .:@A.4 � � � � � 
 � � � 
 � 

, .;12?B;4 � C<;� !6;1B: � ;.05� !.==.05

� C� 
 � 	 � 
 	 
 � � � � <WBBJ;� I?9>� =;=;D � � � � � � � 0 >H� :;H�
+7HAFB7JP� 8;?C� " 7IJ>E<� .J?BB;H� ' ?D :KC� PKI;(
>;D :I	 � � BI� M?H� 7BB;� 7KI=;IJ?;=;D � M7H;D � � PT>BJ;D �
M?H� � � � +;HIED;D 	 � � � � .;D?EH;D � � :?;� ;DJI9>BEII;D �
M7H;D � � 7D � :?;I;C� IED D ?=;D � .7CIJ7=� ;?D;� 2 7D :;(
HKD=� D 79>� ' 7FF79>� PK� KD J;HD;>C;D 	 �
� ;H� 2 ;=� <W>HJ;� KDI� 7D � ;?D;C� AB;?D;D � &?H9>B;?D �
LEH8;?	 � $D � 2 ;IJ;D>EBP� I7>;D � � M?H� :;D � 8;A7D DJ;D �
d.9>M7CC;HB]	 � � D � :?;I;H� .J;BB;� IEBB� ?D � 4KAKD<J�
:?;� $I;DJ7B7KJE87>D � LEH8;?<W>H;D � \ � KD LEHIJ;BB(
87H� � � � ;?�  9A� I9>M;D AJ;D � M?H� -?9>JKD=� .W:;D �
KD :� =;D EII;D � ?CC;H� M?;:;H� � KI8B?9A;� ?D � :?;�
� ;H=;	 � 1EH8;?� 7D � 2 ;?B;HD � KD :� AB;?D;D � * HJI9>7<(

J;D � A7C;D � M?H� 7K9>� PK� :;C� +;IJAH;KP� 8;?� .9>V D (
c;9A	 � #?;H� ?IJ� ;?D � +;IJ<H?;:>E<� � :;II;D � &H;KP�
� � � � � ;HH?9>J;J� MKH:;� KD :� 7D � :?;� * F<;H� :;H� +;IJ�
?C� � H;?X?=@T>H?=;D � &H?;=� � � � � � � � � � � � � ;H?D D;HJ	 �
� K<� :;C� - 7:M;=� ;DJB7D=� :;H� 1;H8?D :KD =IIJH7X;�
.J	 � 2 EB<=7D=� \ � ' 7FF79>� ;HH;?9>J;D � M?H� :7I� " 7IJ(
>7KI� * 8;HC7?;H� ?D � ' 7FF79>	
) 79>� :;C� 7KI=?;8?=;D � ( ?JJ7=I;II;D � 8H79>;D � M?H�
M?;:;H� 7K<� � - ?9>JKD=� ' ?D :KC	 � 1EH8;?� 7D � +KC(
F;HDK:;B� � ?D � :7I� .9>?D :;B>EBP	 � $C� 2 7B:� 8;<7D :;D �
I?9>� � D E9>� .9>D;;H;IJ;� � :?;� 7BB;H:?D=I� =KJ� PK� KC(
=;>;D � M7H;D 	 � 2 ;?J;H� =?D=� ;I� 7D � ;?D;C� -?D=M7BB�
� - V C;HI9>7DP;� � LEH8;?� � 8?I� M?H� :;D � 2 7B:� 8;?� 1E (
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/;?BD;>C;H� � � 79>C7?;H� ( 7H?7� � � ?JP;H� %EI;<� � � V BB;B� $D =;� � � H;NB;H� � D D;B?;I;� KD :� !H7DP� �  JP;B� � =D;I� KD :�
#;HC7D D � � !7BJ>7KI;H� +7KB� � !;B8?D =;H� -;D 7J;� � " ;87K;H� +;J;H� � � " HE:;D � " ?I;B7� � #;BB?D=;H� � ;JJ?� � $HB� & 7(
H?D � � &B;?D � & 7H?D � � & V FF;D � %E9>;D � � � & EI9>;9A� ( 7=:7B;D7� � � &H;?8?9>� #;H8;HJ� � ( 7?;H� -;D 7J;� � ( 7?;H� - EI?� ��
( 7OH� ' EJJ;� � * HJ>K8;H� ( 7H?7D D;� KD :� " ;EH=� � * JJC7D D � � >H?IJ7� KD :� " WD J>;H� � +BED;H� #;B=7� KD :� & KHJ� ��
- ?JP;H� ( 7H?7D D;� � .9>KIJ;H� � >H?IJ7� � .?;=;H� +7KB7� � .F;HB;� ( ;J7� � .J7D =B� ( 7H?7� � /;?=;� & 7H?D � � /EF<� .KI?�
KD :� +;J;H� � 2 ;D>7HJ�  H?A7� � � 2 VHD :B;� .ED @7� KD :� � :;� � 4;9>� ' EH;� KD :� ( 7HJ?D � � 4;HD :B� ( 7H?7� � 4KJ>;H� ' ;D?	

( <;;A.4 � � � � � 
 � � � 
 � 

, 6;A2?D.;12?B;4 � 6: � � .F2?6@052;� , .91

) KD � � :;H� 2 ;JJ;H8;H?9>J� L;H>?;X� <WH� :;D � =;FB7D (
J;D � .E D D J7=� ?C� � 7O;H?I9>;D � 2 7B:� =7H� D ?9>JI�
" ;I9>;?J;I� � � 78;H� ;I� A7C� A;?D;� /EKH;D78I7=;� �
>CC	 	 	 � � � C � .E D D J7=CEH=;D � KC� � � 0 >H� H;=D;J;�
;I� KD :� :7� >E<<J;� ?9>� � .E D @7� I9>?9AJ� C?9>� M?;:;H�
?D I� � ;JJ	 � $9>� >E<<J;� L;H=;8B?9>� �
0 C� ;I� =B;?9>� LEHM;=� PK� D;>C;D � �  I� MKH:;� ;?D �
MKD :;H87H;H� /7=� � ) ;KD � � D E9>� ;JM7I� IA;FJ?I9>;�
/;?BD;>C;H� � C79>J;D � I?9>� KC� � � 0 >H� ?D � :;H� !HW>�
7K<� :;D � 2 ;=� D 79>� � ?D =EBb D =� 
 � � ;==;D :EH<� � H7K<�

PKH� - KI;B� � ( 7D D � � >7J̀I� :7� D E9>� L?;B� .9>D;;� � � �
:HW8;D � M?;:;H� HKDJ;H� KD :� B?D AI� 78� D 79>� � ?I9>E<I(
C7?I	 � � ?;� =;FB7DJ;� 2 7D :;HKD=� LEC� - KI;B78I7JP�
PKC� ' 7D :I>KJ;H� #7KI� MTH;� D KH� C?J� ' 7D =B7K<IA?(
;HD � E:;H� .9>D;;I9>K>;D � CV =B?9>� =;M;I;D � � :;I(
>7B8� :?;� QD :;HKD=	 � � ;?� � D AKD<J� B;?9>J;H� -;=;D �
� � @;JPJ� A7D D � KD I� 78;H� D ?9>JI� C;>H� ;HI9>WJJ;HD � �
:;D D � ;I� =?8J� 8;A7D DJB?9>� A;?D � I9>B;9>J;I� 2 ;JJ;H� �
>V 9>IJ;DI� I9>B;9>J;� &B;?:KD=	 � � 7B:� D 79>� :;C�
* HJ� � LEH8;?� 7D � :;H� 2 7IJBIT=;� � 8?;=J� :;H� 2 ;=� 8;?C�

9A?D=� L;HB?;X;D 	 � %;JPJ� MKH:;D � :?;� 2 ;=� ?CC;H� 87J(
P?=;H	 � & KHP� D 79>� +7HI9>7BB?D=� A7C;D � M?H� M?;:;H�
7K<� :?;� /;;HIJH7X;	
2 ?;:;H� ?D � ' ?D :KC� 7D =;AECC;D � ;D :;J;� :?;� � � �
AC� - KD :;� KD :� ;I� L;HIJ7D :� I?9>� LED � I;B8IJ� � :7II�

M?H� JHEJP� KD I;H;H� I9>CKJP?=;D � .9>K>;� :;D � /7=�
8;?C� � .J?BB;H� ?D � ' ?D :KC� C?J� ;?D;C� & 7<<;;� KD :�
& K9>;D � 7KIAB?D=;D � B?;X;D 	 �

/EKH;DB;?JKD=� KD :� � ;H?9>J� � 2 ;HD;H� &?;D 7IJB
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( EH7:E � #EJ;B� D 79>� H;9>JI� 78� KD :� L;HBTK<J� 7K<�
I9>D;;=;M7BPJ;C� 2 ;=� ?C� CTX?=;D � � K<MTHJI� ?D �
- ?9>JKD=� #78?I9>H?;:	 � � ;H� -;=;D � M7H� LEH8;?� �
:?;� =H7K;D � 2 EBA;D � H?II;D � 7KI;?D 7D :;H� � ;?D � ?CC;H�
=HV X;H;H� >E7:7D 7� !B;=� � 8B7K;H� #?CC;BIc;9A� �
P;?=J;� I?9>� � M;B9>� ;?D;� S8;HH7I9>KD=� � ( ?J� L?;(
B;D � 777>̀I� MKH:;� :?;� .ED D;� 8;=HWXJ� � � � KD AB;� KD :�
>;BB;� 2 EBA;D � � .E D D;� KD :� M?;:;H� A;?D;� .E D D;� �
B;?9>J;H� 2 ?D :� KD :� M?;:;H� A;?D;H� � IE � =?D =̀I� :7>?D �
W8;H� 0 D J;H8H;?J;D7K� � PKH� /7BIJ7J?ED � :;H� " ;?X(
AEF<87>D � KD :� 7K<� 8H;?J;C� � =;IFKHJ;D � 2 ;=� C7B�
IJ;?B;H� � C7B� c79>;H� >?D 7K<� PKC� ' 7D :I>KJ;H� #7KI	 �
� 7I� M7H� KHIFHWD=B?9>� ;?D � � 7K;HD>7KI� � ;?D;I� :;H�
I;9>I� ' ;>;D � � M;B9>;� 7K<� :;H� * 8;H8H;?J;D7K� IJ7D (
:;D � � BTD =IJ� PK� ;?D;C� IJ7JJB?9>;D � � ;H==7IJ>7KI�
7KI=;87KJ	 � #?;H� M7H� M?BBAECC;D;�  ?D A;>H� � � ?;�
=HEX;D � .JK8;D<;DIJ;H� B7II;D � KD I� M;?J� ?DI� ' 7D :�
I9>7K;D 	 �
� ;H� � 7O;H?I9>;� 2 7B:� ?IJ� M?HAB?9>� ;?D;� MKD :;H(
I9>V D;� ' 7D :I9>7<J� � C7D � IEBBJ;� :7� V <J;H� >?D � <7>(
H;D 	 � .EEEE � M;?J� ?IJ� ;H� @7� M?;:;H� D ?9>J� M;=� � 8?I�

PKC� � KI=7D=IFKD AJ� � � e � .JKD :;D � !7>HP;?J� 	 � ) 79>�
7KI=?;8?=;H� - 7IJ� KD :� 7BB;HB;?� 1;HP;>HJ;C� C79>(
J;D � M?H� KDI� 7K<� :;D � - W9AM;=� � � 8IJ?;=� M?;� � K<(
IJ?;=� � KD :� AE D D J;D � PK� KD I;H� 7BB;H� S8;HH7I9>KD=�
?D � IW:B?9>;H� -?9>JKD=� :?;� B7D =;� &;JJ;� :;H� � BF;D �
;HA;D D;D 	 � � 7II� :;H� !V>D � 8?I� ?D � :;D � 2 7B:� H;?9>J�
M7H� C?H� D;K	 � � C � +7HAFB7JP� 7D =;AECC;D � � b D =� ;I�
M?;:;H� B;?9>J� PK� H;=D;D � 7D � � 78;H� :7I� M7H� @7� @;JPJ�
M?HAB?9>� ;=7B�
( ?J� =HEX;H� !H;K:;� 8;:7D AJ;D � M?H� KD I� 8;?� .E D @7�
W8;H� :;D � =;BKD=;D;D � /7=� � KD :� ?9>� JTJ̀� C?9>� IED IJ�
ME � >?D � 8;?X;D � � MTH;� ?9>� D ?9>J� :78;?� =;M;I;D [ � 	 �
� ?;� I9>B7K;D � 0 >H;D � KD :� ( ;II=;HTJ;� P;?=J;D � 7D � �
:7II� M?H� � � � � #C� >?D 7K<� =;IJ?;=;D � KD :� � � .JKD :;D �
KD :� � � � ( ?D KJ;D � KD J;HM;=I� M7H;D 	 � � ;?C� ) 79>(
>7KI;<7>H;D � 8;IJ7KDJ;D � M?H� :7I� MKD :;H87H;� � 7BB;I�
W8;HIJH7>B;D :;� ' ?9>J� W8;H� :;D � � BF;D � � MT>H;D :�
W8;H� :;C� 2 7B:� KD :� M;?J� ?DI� c79>;� ' 7D :� >?D;?D �
@;JPJ� :?9A;� � =H7K;� 2 EBA;D � >?D=;D 	 �

/EKH;DB;?JKD=� � .E D @7� .9>KFIAO



1+

I\b_R[OR_VPUa

� ?26A.4 � � � ( <;;A.4 � � � � � � � � � � � 
 
 � � 
 � 

� 2;B@@� ( 86A<B?2;� 6;� ( .;8A� � ;AK;62;� <12?� , 299;2@@� .B3� � � � � � : � � K52

 I� =?8J� 7D I9>;?D;D :� 4?;B;� :?;� D ?9>J� IE � B;?9>J� PK�
;HH;?9>;D � I?D :	 � � ?;I;� /EKH� MKH:;� 8;H;?JI� 
 � � � �
LE D � � E D IJ7DP;� &BEJP� 7KI=;I9>H?;8;D � � 78;H� M;(
=;D � :;H� :7C7BI� ?C� - TJ?AED � >;HHI9>;D :;D � ' 7M?(
D;DM7HDIJK<;� � � AKHP<H?IJ?=� D 79>� * IJJ?HEB� L;HB;=J	 �
.E � I?D :� M?H� 7BB;� =;IF7D DJ� � E8� ;I� :?;IC7B� AB7FF;D �
M?H:	 � 
 � 2 E9>;D � LEH� /EKH;D8;=?D D � ;H>7BJ;D � M?H�
;?D;� I9>B;9>J;� ) 79>H?9>J	 � � E D IJ7DP;� >7J� I?9>� ;?D;�
& D?;L;HB;JPKD=� PK=;PE=;D � KD :� A7D D � :?;� /EKH�
D ?9>J� :KH9><W>H;D 	 � � E9>� � 7D A� $>H;I� 8;H;?JI� ?C�
%7>H� PKLEH� KD J;H� � ;M;?I� =;IJ;BBJ;D � * H=7D?I7J?(
E D IJ7B;DJI� >7J� I?;� ;?D;D �  HI7JP� =;<KD :;D 	 � ( ?9>7;B�
&H;KP� >7J� I?9>� IFEDJ7D � 8;H;?J� ;HABTHJ� :?;� /EKH� PK�
B;?J;D 	 � %;JPJ� CWII;D � D KH� D E9>� :?;� C;J;EHEBE=?(
I9>;D � 1EH7KII;JPKD=;D � IJ?CC;D 	 �
� C� !H;?J7=� <HW>� <7>H;D � #7DI� � 2 EB<H7C� KD :� ?9>�
KC� � � � � � � ?D �  H:?D=� BEI	 � $D � :;H� ) 79>J� >7J� ;I� >;<J?=�
=;I9>D;?J� KD :� :?;� .JH7X;D � I?D :� =B7JJ	 � " B;?9>� >?D (
J;H� :;H� .9>M;?P;H� " H;DP;� C79>;D � M?H� ;?D;� !HW>(
IJW9AIF7KI;� KD :� JH;<<;D � :?;� 7D :;H;D � /;?BD;>C;H�
.ED @7� � 0 J7� � -;D 7J;� � 0 B<� � ( ?9>7;B� KD :� - 7?D;H	 � 2 ?H�
<7>H;D � 7K<� :;H� - >;?DJ7B7KJE87>D � - ?9>JKD=� .W:;D �
KD :� 78� ' 7D :GK7HJ� ;HM7HJ;J� KDI� IJH7>B;D :;H� .ED (
d[diY^[_d)
#?DJ;H� .J	 � � D JV D ?;D � 8;?C� 2 ;?B;H� - WJ?� � � � � � C � �
7D =;AECC;D � � IJ;BB;D � M?H� :?;� � KJEI� 7C� +7HA(
FB7JP� 78	 � 0 B<� J;IJ;J� =B;?9>� D E9>� KD <H;?M?BB?=� :?;�
" ;BTD :;=TD=?=A;?J� I;?D;I� !EH:� /H7DI?J� � :?;� KDI�
78;H� D ?9>J� W8;HP;K=J	 � ( ?J� .9>7K<;BD � KD :� L;H;?D (
J;D � &HT<J;D � 8H?D=;D � M?H� :;D � /H7DI?J� M?;:;H� <H;?	 �
� D I9>B?;X;D :� B;=;D � M?H� KDI;H� " ;FT9A� 7D � ;?D;C�
.7CC;BFB7JP� 78	 � � ;H� #WJJ;DM?HJ� LEC� � ;H=>7KI�
.KBPcK>� M?H:� ;I� C?J� :;C� ( EJEHI9>B?JJ;D � 78>E (
B;D � � :7� M?H� 7C� ;HIJ;D � /7=� D E9>� 7K<� :;D � .9>7<8;H=�
� 
 � � � � C� � IJ;?=;D � MEBB;D 	 � � ;?� I9>V DIJ;C� 2 ;JJ;H�
;HH;?9>;D � M?H� :;D � " ?F<;B� � ME � KD I� ;?D � A7BJ;H� ) EH:(
M?D :� ;CF<TD=J	 � � ?;� 7D I9>B?;X;D :;� +7KI;� L;H(
8H?D=;D � M?H� M?D :=;I9>WJPJ� � � � ( ;J;H� KDJ;H>7B8�
:;I� " ?F<;BI� KD :� =;D?;X;D � :?;� � HEJP;?J� KD :� :7I�
+7D EH7C7	 � 0 C� :7I� � ;H=>7KI� .KBPcK>� C?J� CV =(
B?9>IJ� M;D?=� " ;=;D7DIJ?;=� PK� ;HH;?9>;D � � <7>H;D �
M?H� :;D � " ?F<;B>7D=� >?D 78� KD :� >7BJ;D � KD I� CV =(
B?9>IJ� V IJB?9>	 � !WH� :?;� 7DI9>B?;X;D :;� , K;HKD=�

;?D;H� #E9>;8;D;� P?;>;D � M?H� :?;� !;BB;� D E9>C7BI�
7K<	 � � 7D 79>� =;>J� :?;� � 8<7>HJ� :?H;AJ� 8?I� PKH� #WJJ;	 �
2 ?H� ;HAKD :?=;D � KD I� IE<EHJ� D 79>� :;H� VHJB?9>;D � � J(
JH7AJ?ED � � :;C� >EBP8;>;?PJ;D � * F;D 7?H� 2 >?HBFEEB	 �
#?;H8;?� >7D :;BJ� ;I� I?9>� KC� ;?D;D � #EBPPK8;H� :;H�
C?J� ;?D;C� 
 � C � B7D =;D � * <;DHE>H� L;HI;>;D � KD :�
M?D :=;I9>WJPJ� LEH� :;H� #WJJ;� FB7JP?;HJ� ?IJ	 � ' ;?:;H�
?IJ� :;H� <WH� :;D � 2 >?HBFEEB� PKIJTD :?=;� #WJJ;DM?HJ�
C?J� KD I;H;C� " ;FT9A� D E9>� D ?9>J� 7D =;AECC;D � �
IE:7II� :?;I;H� " ;D KII� >;KJ;� 7KI<TBBJ	 � � 8;D :I� M;H(
:;D � M?H� C?J� .KFF;� � .9>M;?P;H� " ;I9>D;JP;BJ;C�
KD :� ) 79>IF;?I;� L;HMV>DJ	 �
� C � D T9>IJ;D � /7=� ?IJ� :?;� .KBPcK>� � 
 � � � � C� � 7D =;(
I7=J	 � ( ?9>7;B� ;H?D D;HJ� KDI� 8;?C� !HW>IJW9A� D E9>�
:7H7D � 7K9>� :?;� .J;?=;?I;D � C?JPKD;>C;D � � :7� M?H�
8;?C� � K<IJ?;=� ;?D;� .J;?BIJK<;� PK� !KX� W8;HM?D :;D �
CWII;D 	 � � ;?� .E D D;DI9>;?D � IJ;?=;D � M?H� =;CWJ(
B?9>� 8?I� PKH� .J;?BIJK<;� 7K<	 � � K<=HKD :� :;H� =KJ;D �
.9>D;;L;H>TBJD?II;� AV D D;D � :?;� .J;?=;?I;D � ?C�
- K9AI79A� 8B;?8;D 	 � 2 ?H� I9>D 7BB;D � :?;� .A?� 7K<� :;D �
- K9AI79A� KD :� IJ;?=;D � :?;� AKHP;� .J;?BIJK<;� >?D 7K<	 �
* 8;D � 7D =;AECC;D � =;D?;X;D � M?H� AKHP� :7I� +7D E (
H7C7	 � � 7D 79>� =;>J� ;I� :;D � " ;CI9>JE8;B� >?D 7K<	 �
� C � " ?F<;B� 7D =;AECC;D � M;>J� KD I� ;?D � ;?I?=;H�
) EH:M?D :� ;DJ=;=;D 	 � 2 ?H� >7BJ;D � KD I� D KH� AKHP� 7C�
" ?F<;B� 7K<� KD :� 8;I9>B?;X;D � :?;� ( ?JJ7=IF7KI;� ?C�
M?D :=;I9>WJPJ;D � " ;CI9>JE8;B� PK� L;H8H?D=;D 	 �
� ?;� :KH9>� :?;� .J;?BIJK<;� ?D � 
 � � 8I9>D?JJ;� =;J;?BJ;�
� 8<7>HJ� =;IJ7BJ;J� I?9>� I;>H� 78M;9>IBKD=IH;?9>� �
:7� I?9>� 7BB;� .9>D;;7HJ;D � KD L;HC?JJ;BJ� TD :;HD � KD :�
<WH� ;?D?=;� KD<H;?M?BB?=;� 7AHE87J?I9>;� 1EH<W>HKD (
=;D � IEH=;D 	 � � ;?� :;H� #WJJ;� 7D =;AECC;D � � I;>;D �
M?H� M?;� :;H� #WJJ;DM?HJ� :;D � #EBPPK8;H� 8;>;?PJ	 �
%;JPJ� =?8J� ;I� <WH� KD I� A;?D � #7BJ;D � C;>H	 � $D D;H>7B8�
M;D?=;H� ( ?D KJ;D � I?JPJ� :?;� =7DP;� " HKFF;� ?C� M7H(
C;D � IFHK:;BD :;D � 2 7II;H� KD :� =;D?;XJ� 8;?� .;AJ�
KD :� 2 ;?X8?;H� :;D � � KI8B?9A	 � ) 79>� ;?D?=;H� 4;?J�
IJWHP;D � I?9>� :?;� C;?IJ;D � /;?BD;>C;H� ?D � � 7:;AB;?(
:KD =� ?D � :;D � .9>D;;� KC� 7D I9>B?;X;D :� M?;:;H� ?D �
:;D � M7HC;D � 4K8;H� PK� IJ;?=;D 	 �  ?D ?=;� " TIJ;� 7K<�
:;H� .E D D;DJ;HH7II;� I9>WJJ;BD � KD L;HIJTD :B?9>� :;D ��
& EF<� W8;H� KDI;H� 1;H>7BJ;D 	 � 4KC� � 8;D :;II;D �
;H>7BJ;D � M?H� M?;:;H� ;?D � =KJ;I� � � " TD =;� ( ;D K	 �
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� ;H� ?D � :;H� #WJJ;� 7KI>TD=;D :;� 2 ;JJ;H8;H?9>J� L;H(
>;?XJ� <WH� ( E D J7=� D ?9>JI� " KJ;I	 � .9>D;;<TBB;� KD :�
I9>B;9>J;� .?9>J� I?D :� 7D =;I7=J	 � 0 D :� IE � 8;I9>B?;(
X;D � M?H� 8;H;?JI� ;?D;D � /7=� <HW>;H� 78PKH;?I;D 	 � ( ?J�
?IEJED?I9>;D � " ;JHTD A;D � � I;B8IJ� :7I� ?D � KD I;H;H�
.J7:J� IE � 8;A7D DJ;� 2 ;?X8?;H� =?8J� ;I� 7K<� :;H� #WJ(
J;� � B7II;D � M?H� PK<H?;:;D � :;D � � 8;D :� 7KIAB?D=;D �
KD :� B;=;D � KD I� CW:;� ?DI� ' 7=;H	 � � E9>� :7D D � D 79>�
� � ( ?D KJ;D � :;H� .9>H;9A� �  ?D � /;?BD;>C;H� >7J� ME>B�
I;?D;� #EBPLEHHTJ;� PK� #7KI;� D E9>� D ?9>J� E<;D<;HJ?=�
=;IT=J	 � ( ?J� I9>H;9AB?9>;D � ?D � :;H� !H;GK;DP� KD :�
' 7KJIJTHA;� IJ7HA� M;9>I;BD :;D � / V D;D � M?H:� ME>B�
=;H7:;� :;H� B;JPJ;� 2 ?D :8HK9>� LEC� � 7OH?I9>;D �
2 7B:� L;H7H8;?J;J	 � ) 79>� PM;?C7B?=;C� =KJ;D � 4KH;(
:;D � L;H8H?D=;D � M?H� 7DI9>B?;X;D :� :E9>� D E9>� ;?D;�
HK>?=;� KD :� ;H>EBI7C;� ) 79>J	 �
� C� D T9>IJ;D � ( EH=;D � ;HM7HJ;J� KDI� ;?D � MEBA;D (
BEI;H� #?CC;B	 � 2 ?H� MEBB;D � 7K<� :;D � -?;:AEF<�
� 
 � � 
 � C� � 7K<IJ;?=;D 	 � � 7� ;I� I?9>� >?;H� KC� ;?D;D �
D EH:I;?J?=;D � � K<IJ?;=� >7D :;BJ� � ;HM7HJ;D � M?H� 8;?�
:;H� � 8<7>HJ� +KBL;HI9>D;;	 � � ;?� <H?I9>;D � /;CF;(
H7JKH;D � =;>J� ;I� ?C� .9>7JJ;D � 8;H=7K<	 � � ;?� ;?D;C�
IED D ?=;D � � K9A;B� C79>;D � M?H� ;?D;� AKHP;� +7KI;	 �
� D I9>B?;X;D :� =;>J� ;I� IJ;?B� 8?I� PKC� " ?F<;B� >?D 7K<	 �
* 8;D � 7D =;AECC;D � ;HM7HJ;J� KDI� M?;:;H� :;H� E8(
B?=7JEH?I9>;� ;?I?=;� ) EH:M?D :� � IE:7II� M?H� KDI� 7C�

" ?F<;B� D KH� AKHP� 7K<>7BJ;D 	 � ( ?9>7;B� � -;D 7J;� � 0 J7�
KD :� 0 B<� 8;I9>B?;X;D � D E9>� ;?D;D � M;?J;H;D � " ?F<;B�
:?;� - EJIF?JP� � 
 � � � � C � � PK� 8;IJ;?=;D 	 � � 7<WH� CWI(
I;D � .?;� D 79>� :;C� " ?F<;B>7D=� D E9>� M;?J;H;� � � � �
#C� 8;MTBJ?=;D 	 � .E D @7� � #7D I� � -;?D;H� � 2 EB<H7C�
KD :� ?9>� MEBB;D � @;:E9>� :;D � +7HJ� d" ;D KII� .A?JEKH]�
<EH9?;H;D � KD :� 8;I9>B?;X;D � :?H;AJ� PKH� #WJJ;� 78PK(
<7>H;D 	 � 2 ?H� =;D?;X;D � :;D � +KBL;HI9>D;;� � 8?I� KD I�
?C� KD J;H;D � � H?JJ;B� :;H� � 8<7>HJ� :;H� � HK9>>7HI9>�
;?D>EBJ	 � � K<� :;H� #WJJ;� 7D =;AECC;D � =;D?;X;D � M?H�
7K<� :;H� .ED D;DJ;HH7II;� L;HI9>?;:;D;� - V IJ?7HJ;D �
KD :� QBFB7C797HED?	 � ) 79>:;C� :;H� IFEHJB?9>;� /;?B�
:;H� " HKFF;� ;8;D<7BBI� 7D � :;H� #WJJ;� 7D =;AECC;D �
?IJ� � <7>H;D � M?H� D 79>� :;H� ME>BL;H:?;DJ;D � ( ?JJ7=I(
F7KI;� D 79>� - WJ?� PKC� +7HAFB7JP� 78� KD :� 8;=;8;D �
KD I� 7K<� :?;� #;?C<7>HJ	 �
#;HPB?9>;D � � 7D A� 7D � ( ?9>7;B� <WH� :?;� IFEDJ7D;�
' ;?JKD=� :;H� " HKFF;� KD :� 7K9>� ;?D;D � >;HPB?9>;D �
� 7D A� 7D � � E D IJ7DP;� � :?;� IE � ;?D � IKF;H� 4?;B� 7KI(
b D :?=� =;C79>J� >7J	 � � E D IJ7DP;� :?;� =7DP;� " HKFF;�
MWDI9>J� � ?H� =KJ;� � ;II;HKD=� KD :� L?;BB;?9>J� A7D D IJ�
� K� @7� .J	 � � D JV D ?;D � 7K9>� 
 � � � � 7KII9>H;?8;D � � :;D D �
M?;� B7KJ;J� :;H� 2 ;H8;IBE=7D � :;H� " ;C;?D :;� � d.J	 �
� D JV D ?;D � � =B;?9>� >?DJ;H� :;C� ( E D :� B?D AI� ;?D � " ;(
8?;J� C?J� � � � � .A?JEKH;DCV=B?9>A;?J;D ]	
/EKH;DB;?J;H� � ( ?9>7;B� &H;KP

/;?BD;>C;H� �
.E D @7� &H;KP� � 0 J7� ( ;DJP� � -;D 7J;��
KD :� 0 B<� � ( WBB;H� � 2 EB<H7C� #EDI(
8;H=� � #7DI� .J;HH� � -;?D;H� &7?<;B� �
- EB7D :� .J7HO� � /EKH;D8;H?9>J� 	
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#;K;H� >7JYI� I9>ED � 8;?C� ;HIJ;D � ( 7B� � <7IJ� � =;(
AB7FFJ	 � ) KH� ;?D;� /;?BD;>C;H?D � AE D D J;� D ?9>J� M;(
=;D � &H7D A>;?J� � ;?D;� PM;?J;� MKH:;� =;H7:;� D E9>�
H;9>JP;?J?=� =;IKD :	 � � ?;� !7>HJ� D 79>� * IJJ?HEB� M7H�
E>D;� � ;IED :;H>;?J;D � � D KH� :;H� 4KIJ?;=� PKH� #WJ(
J;� M;=;D � :;I� J?;<;D � .9>D;;I� KD :� M;=;D � PK� M;(
D ?=� /7I9>;DB7CF;D � ;?D � M;D?=� 7D IJH;D=;D :	 � � 7I�
C79>J;� :?;� >;HLEHH7=;D :;� LED � - 7?D;H� 8;IEH=J;�
� HEJP;?J� 78;H� BE9A;H� M;JJ	 � � 78;?� ;H<K>H;D � M?H�
78;H� � :7II� 7C� D T9>IJ;D � ( EH=;D � KC� � � � � � 0 >H�
2 ;9A;D � 7D =;I7=J� M7H� \ � <WH� :?;� C;?IJ;D � LED � KD I�
I9>ED � ;?D � M;D?=� <HW>	 � � 8;H� ;I� >7J� I?9>� =;BE>DJ	 �
� K<� :;C� +HE=H7CC� IJ7D :� :;H� #E9>=7II;H	 � � ;H�
.9>D;;� 8;?C� � K<IJ?;=� M7H� C;?IJ� >7HJ� =;<HEH;D �
E:;H� ?C� E8;H;D � /;?B� M?D :=;FH;IIJ	 � � ?I� 7K<� ;?D �
F77H� :KH9>P?;>;D :;� 2 EBA;D � M7H� 7C� 2 ;JJ;H� D ?9>JI�
7KIPKI;JP;D 	 � ) 79>� � � � � � #V >;DC;J;HD � M7H;D � M?H�
:7D D � KC� � � � 0 >H� 7C� " ?F<;B	 � 2 ;=;D � :;I� :E9>� H;9>J�
PK=?=;D � 2 ;JJ;HI� 8B?;8;D � M?H� @;:E9>� D ?9>J� B7D =;�
KD :� <K>H;D � 87B:� M?;:;H� 78	 � � ?;� .9>D;;L;H>TBJ(
D ?II;� M7H;D � W8;HH7I9>;D :� =KJ� � D KH� KD J;D � MKH:;�
:;H� .9>D;;� I;>H� <;K9>J	 � � BB;� A7C;D � >;?B� >?D KDJ;H	 �
) 79>� ;?D;H� 7KI=?;8?=;D � & 7<<;;F7KI;� KD :� I;B8IJ�

=;C79>J;C� * IJ;Hc7:;D � I9>C;9AJ;� 7K9>� :7I�  I(
I;D � ?C� ( 7JH;?;H� /7K;HD>7KI� I;>H� =KJ� � <WH� ;?D?=;�
M7H� @;:E9>� :;H� * IJ;Hc7:;D � ;JM7I� PK� L?;B� =;M;(
I;D 	 � 0 D :� E8ME>B� :;I>7B8� ;?D?=;� ?>H;� +EHJ?ED;D �
D ?9>J� =7DP� I9>7<<J;D � � M7H� :7I� 2 ;JJ;H� 7C� .E D D J7=�
W8;HH7I9>;D :� =KJ	 �  JM7I� PK� =KJ� KD :� M7HC� � :;D D �
:?;� =7DP;� ) 79>J� >7JJ;� ;I� D ?9>J� H?9>J?=� =;<HEH;D 	 �
4M7H� MKH:;� :?;� /EKH� PKH� 2 ;?X;D;9AI9>7HJ;� 7D (
=;=7D=;D � � D KH� 2 EB<=7D=� C79>J;� M;=;D � I;?D;H�
� B7I;D � LEH>;H� A;>HJ� � � 78;H� 7K9>� <WH� :?;� 7D :;(
H;D � MKH:;� ;I� PK� =;<T>HB?9>� � IE � :7II� 7K<� 
 � � � � C�
KC=;A;>HJ� MKH:;� KD :� D E9>� :?;� #TD=;� =;D EI(
I;D � M;H:;D � AE D D J;D 	 � 0 D :� J7JIT9>B?9>� MKH:;� 7C�
) 79>C?JJ7=� :?;� ' 7M?D;DM7HDIJK<;� 7K<� � � ;H>V>J	 �
0 D :� 2 EB<=7D=� MKD :;HJ;� I?9>� � :7II� KC� � 
 � 0 >H�
7BB;� 7D :;H;D � I9>ED � =;CWJB?9>� 7C� ( 7JH;?;H� /7K(
;HD>7KI� ?D � :;H� .ED D;� I7X;D 	 � .E � 87B:� >7JJ;� ;H� I?;�
D ?9>J� ;HM7HJ;J	
� BB;� M7H;D � I?9>� ;?D?=� � ;I� M7H� ;?D � I9>V D;I� /EKH;D (
ME9>;D;D :;� =;M;I;D 	

/EKH;DB;?JKD=� KD :� � ;H?9>J� � - 7?D;H� +EBB79A
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!.F<BA� � ( .AG� &7HB� - K>B7D :� KD :� � 7H87H7� & EF<

9_bPX &7I:EH<� � � ( 7OH� � HK9A� " C8#
!H7DP� � HEC879>� .JH	 � 
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6bSYNTR � 	 � � � � .JW9A

� BB;� � HJ?A;B� IJ;BB;D � :?;� ( ;?D KD =� :;H� 1;H<7II;H� :7H	 � � ?;I;I� d( 7=7P?D � <WH� ( ?J=B?;:;Ĥ� :;H�
� � 1 � .;AJ?ED � � BF;D AH7DPB�  H:?D=� ;	 1 	 � ;HI9>;?DJ� L?;HJ;B@T>HB?9>� KD :� M?H:� :;D � ( ?J=B?;:;HD �
7KJEC7J?I9>� PK=;I7D :J	
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 * HJB;H=HKFF;
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6b`YRVU_NbZ
LN[[4 ( E D J7=� KD :� ( ?JJME9>� LED � � � � � � � � � � � � � � � � 0 >H

L\4 $D � :;H� " ;I9>T<JIIJ;BB;� :;H� .;AJ?ED
?D �  H:?D=� � &H7D A;D>7KIIJH	 � 
 �

LN`4 � BF;DL;H;?DI<W>H;H� KD :� � A7HJ;D � � & ECF7XM7D :;HA7HJ;D � LED � <7IJ�
7BB;D � � ;H==HKFF;D � � � HKIJ� � KD :� .?JP=KHJ;� � .J;?=;?I;D � �  ?IF?9A;B� �
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