
� � � � � � � � � 	 
 � � � � � 
 � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � 
 � � � 	 
 � � � � � � � � � � � � � � � ! � � � " � 
 � � # � � � � � � � $ � � � � � � � % � � � � � � � � � � � � � &

� � � � � � � � � � � � � � � � � � � � � � � � � � '
" � 
 � � # � � � � � " � ( � � 
 � ) � � � � � � 
 � * � � " � � � � 
 ( � � �� � � 
 � � � 	 
 � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � 	 + � � , � � � � � � � � � � � �

- � � � � ) . � 
 � � � � � ( � � � �/ 0 1 2 3 2 1 2 4 2 5 2 3 6 0 1 0 7 8 2 4

5 9 4 : ; < = > = < ? 0 = 4@ � 
 � � 	 � � � � � � � � � � � 
 � � � ( � �� � � � � � � 	 
 � � � � � � � � � 
 �
A B C D E F G H I J K D L I F M N G I J O B F L D P I G H Q C R E Q D S T U N Q L D

5 0 < V 4 < 0 W X Y 1 2 4 0
� � � � � � � � � 	 
 � � � " � � $ 
 � � � � � ! � � � Z � � � � [� � � � � � � � � 	 
 � � � , 
 $ . � � � � � � . � \

@ � 
 � � 	 � � � � � � � � � � � 
 � � � � � ( � �� � � � � � � � � 	 
 � � � " � � $ 
 � � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



e f g h i j k l m l n mg j o m p q r s t u u u t u u uv l h w h l h x y n m n i uz l { n x | l n m i ug j o m p u
v l h w h l h x y n m n i u} j ~ m � n o m p � x o h � l m p n � m { jz l { n x | l n m i q r s t u u u t u u u� � C B H D L B � J O B F� � E Q L I L B F � � H Q C B F G H B � G N I �� � � � � � � � � �

� ` b % - � d � � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



� � � � � � � � � \ � � � % � � � � � � � � " � � � � � � � � � � � ! $ � 	 
 � * � � � � 
 � � ^ � � � � � � � � � � � � � � � � � �  �� � � � � � � � � \ ] � � ! $ � � � � � ^ � � � � � � � � � � � � � � � � � �  �� � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � � $ � � � Z � ^ � . � &  \ � ' [ \ & [  � � �  � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � &  \ � ' [ \ & [  � � �  � � � � � � � � � � ( � " � � 
 � � � ( � 
 � � � � Z � � � � � � \  \ � � [ � \ \ � � ' �  � � � � � �  � � � � � � � � Z � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � & � ' � ' & � ' � '� � � � � �  � � � _ $ � � � � \ � � � [ [ � & � �� � � � � � � ( � - 
 � � � � � $ 
 � � � � � � [ �  �  [ � � � [ � & � & � �� � � � � �  � � � � � � _ $ � � � � � � � � � � � � � � & �  \  \

� � � � � � � � � � % � � ! � 
 � � � � � � � � � � � � � � � � [ & � � � \ &  � ' � '� � � � � � � � � � % � � ! � 
 � � � � � � � _ � � � � 	 
 � & � � \ ' ' & � � � \  � � � � � � & � � � % � � � � Z � ( � � � � � ' & \ � � � ' � � ' [ � � \ & �� � � � � � & % � � � � Z � ( � 
 � � ' & \ � � � ' � � ' [ � � \ & �� � � � � � � % � � ! � 
 � � � � � � \ � \ � � � � � � ' [� � � � � � � � � � � � � � � � # � � � � � � $ � � � � � � � � �  � � � � ' � �� � � � � � � � � � _ $ � � � � � � � ( � � - 
 � � � � � $ 
 � � � � � \ � � � � � ' � � & � '� � � � � � � � � � � � [ _ $ � � � � � � � � � � � � � � & ' & � � [ � �� � � � � � � � � � � � & � � Z � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � \ & � � � \ \ \ � � '  
� � � � � � & � � � � � � � � � � � � � � � � � � � � � � � 
 � � � ' & \ � � � ' � � ' [ � � \ & �

� � � � � � � � � � � � 
 � � � 	 + � � , � � � � � � � � � � � ( � 
 � � � � � � � � 
 � � � $ � � � & � � \ [ � �� � � � � � � � � 
 � � � 	 + � � , � � � � � � � � � � & � � \ [ � �� � � � � � � � � � � � � � " � � � ! � �   � [ � ' � \ �  � �� � � � � � � � � � � � & � � � � � � � � � � ( � & � � \ [ � �
� � � � ( � ] � � � 
 � �  � � � � � � � � ' & \ �  � �

� � � � � �  _ $ � � � � � � � ( � � � � � � $ 
 � � � � � \ � � � [ [ � & � �

� � � � � � � � � � . � � ) � $ � ( � 
 � � � � � � � � � � . � � � � � � ' � � � � � �  �� � � � � � � ( � � � � � $ 
 � � � � � ' � � � &  � & � � � � \
� � � � � � � � � � � 
 � � � � � �   � [ � ' � \ �  � �
� � � � � � \ � � � � � � % � � � � � � � � � � � $ � � � � � '  � � � � & �� � � � � � \ � � � ] � � ! $ � � � � � � � � � � � � � " � � $ � � � � � '  � � � � & �� � � � � � ' � � � � � � � � � � � � � � � � � � � � � � [ � � � [ \ �  ' �� � � � � � ' � � � � � � � � � � � � � � � � � � � [ � � � [ \ �  ' �
� � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � �  � � �  � � � �  � [� � � � � � � � � � � � � � � � � � � � � � � � ! � � ' � \ ' � \ � [ � \� � � � � � \ ] � � ! $ � � � � " � � $ � � � � � '  � � � � & �� � � � � � � � � � � � � � � � ( � � 
 � � � � � � � ( � � � � � � � $ ( � � � � � � � � � [ & ' � � � & & �

� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � H Q C B F G H B � G N I �� � � � � � � � � � � � B H � T � Q D � E G B H Q D H� � � � � � � � � �

� ` b % - � d � � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



� � � � � � � � � � � � ! � � � $ � � � [ � � � � [ ' � � � & �� � � � � � � � � � � � � ) � � � � � � - � � � � � � 
 � ' ' � \ �  �  � � � � '� � � � � � � _ $ � � � � _ ! � � Z � 	 + � � � � � �   [ � � � � & � �� � � � � � � � � � � � � % � � � � � � � � � � � � � � ! $ � 	 + � � � � � � � 
 � � � � � ' � � � \ � � ' & � [ \ �� � � � � � � � � � _ $ � � � � � � � �   [ � � � � & � �� � � � � � � � � � ) � � � � � � � � � � � , � � � � � � � � � � � � � � ' ' � \ �  �  � � � � '� � � � � � \ � � � � � � ( � � + � � , � � � � � � � � � ( � � � � � � � � � � � ] � � ! � 
 � � � � � � � � � ( � � � � � � �  ' [ � � � \ \� � � � � � \ � � � ( � � + � � � � � �  ' [ � � � \ \� � � � � � \ � � � � � \ � � � ( � � 
 � � � � � � $ � � � 	 
 � � � � �  ' [ � � � \ \� � � � � � � ) � � � � � � � � � � � , � � � � � � � � � � � � � � � ' �  � � � \ � � � \ �� � � � � � � � � ( � - 
 � � � � � $ 
 � � � �  � � � \ � [  \ � � � � �

� � � � � � � � � � � � � 
 * � � � � 
 " � � 
 � � � � � � & \ � ' [ � � & \ � ' [ �� � � � � � � � � � � � � � � � � $ � � � [ ' \ � \ & & & [ � � � � �� � � � � � & " � � � � ( � � � � � $ � � � � � � � � � [ � � � � � � [ �� � � � � � & � � [ " � � � � ( � � � " � � � � 	 
 � � � � $ � � � � � [ � � � � � � [ � � � � �� � � � � � & � � � " � � � � ( � � � Z � 
 & � � � [ � & � � � [ �� � � � � � & � � � � � [ � � � ( � � 
 � � � � � � � � � � � Z � � � � � � � � � �  \ � [� � � � � � � ] � � ! $ � � � � � ^ � � � � � � � � � � \ [ � � � \ �  � '� � � � � � � � � � � � [ _ $ � � � � � � � � � � � � � Z � � � ' � \ � \ � ' � � � �� � � � � � � � � � % � � � � � � � � " � � � � � � � � � � � ! $ � 	 
 � * � � � � 
 � � ^ � � � � � � � � � � \ [ � � � \ �  � '� � � � � � & � � � � � � ( � � + � � , � � � � � � � � � ( � � � � � � � � � � � ] � � ! � 
 � � � � � � � � � ( � � � � � � �  \ � [� � � � � � & � � � ( � � + � � � � � �  \ � [
� � � � � � [ � $ � � � � � � � � � $ � � � � � � $ � $ 
 � � � � � � \ � \ & � �

� � � � � � � , � � � � � � � � � � � � & � [ �  � \ � � �  � � � � � � � � � � � � � _ ! � � Z � 	 + � � � � � � � � � � � � � ! � 
 � � � � � � � & � � �  � � � �  �� � � � � � � � � � , � � � � � � � � � � � - � � � � � � � � � & � [ �  � \ � � �  � � � � � � � � � � _ ! � � Z � 	 + � � , � � � � � � , � � � � � � �  � � � &  \ ' � � ' &� � � � � � � _ ! � � Z � 	 + � � , � � � � � �  � � � &  \ ' � � ' &
� � � � � � ( � ] � � � 
 � �  � � � � � � � � ' & \ �  � �

� � � � � � [ � � � � � [ _ $ � � � � � � � � � � � � � Z � � & � � � � & � � ' �

� � � � � � � � � ( � � � � � $ 
 � � � � � � � � � �  [ � � � & � & � [ � [� � � � � � � � � � _ ! � � Z � 	 + � � * � � � � � � � & � � �  � � � �  �� � � � � � � _ ! � � Z � 	 + � � * � � � � � � � ] � � ! � 
 � � � � � � � & � � �  � � � �  �
� � � � � � � � � � � � � % � � � � � � � � � � � � � � ! $ � 	 + � � � � � � � 
 � � � � � [ � � ' � � & � � \ [
� � � � � � [ � � � � � � � � ( � � � � � � � � � � � " � 
 � � � � � � � � � \ � [ � [ [ � \  �� � � � � � [ _ $ � � � � _ ! � � Z � 	 + � � � [ � � & � � & �  � \� � � � � � [ � � � � � � � � ! � � � � � � � � � 
 � Z � � � � \ � [ � [ [ � \  �� � � � � � [ � � � � � & _ ! � � Z � 	 + � � � � � � � � � � � � � � � � � � � � & � � \ � & � ' [ �� � � � � � [ � � � _ $ � � � �  � [ [ & � � � � [
� � � � � � & ) � � � � � � � � � � � , � � � � � � � � � � � � � � � � � [ � ' � � � � � & & � � � �� � � � � � � � � � � � [ _ ! � � Z � 	 + � � ^ � � � � � � ^ � � � � � � � � � � � � � $ � � � � � $ � � � � � � � � �� � � � 
 � � � & [ �  '  � � � \ � �� � � � � � & � � � ) � � � � � � � � � � � , � � � � � � � � � � � � � & \ �  \ � & \ � � � \� � � � � � & � � � � � ! � � � $ � � � � � � \  �  [  � � � � ' � & [ &� � � � � � & � � � � � � ) � � � � � � - � � � � � � 
 & \ �  \ � & \ � � � \

� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � H Q C B F G H B � G N I �� � � � � � � � � � � � B H � T � Q D � E G B H Q D H� � � � � � � � � �

� ` b % - � d � � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



� � � \ � � � � � � � � � � � , � � � � � � � � � � � &  � � �  � & [ � &  '� � � ' " � � $ 
 � � � � � � � � � � � � ] � � ! $ � � � � � ! � � � � $ � � � � � � � � [ � � & � �   &� � �  % � � � � � � � � " � � � � � � � � � � � ! $ � 	 
 � * � � � � 
 � � ! � � � � $ � � � � \ [ � ' � � � &  �  � [� � � \ � � � " � � � � � � � , � � � � � � � � � � [ � � � ' � � ' [ [� � � & � � [ _ $ � � � � � � � � � � � � _ � � � � � � � � � � � � � � � � � � � � �� � � [ " � � $ 
 � � � � � � � � � � � " � � $ 
 � � � � , � � � � � � � � � � � � � ] � � ! $ � � � � � [ � [ \ � �  & � \ � \� � � \ " � � $ 
 � � � � , � � � � � � � � � � & � � � � � � & � � ' � �
� � �  � � � � � � � � � � � � \ � � [ � ' � [ � � & �  
� � � � � � � � $ � � � @ � � � � � � � � � 	 
 �� � � � � � � � � � _ - � � ' � � \ ' � � [ & � � �� � � � � � � � $ � � � � � 
 $ � � � � � � � 	 
 �� � � � � $ � � � � � � � 	 
 � �   " � � � � � � 	 
 � ¡� � �  � � � � � ^ � � � � � � [ � � � � � � [  �� � � � " � � $ 
 � � � � � � � $ � � � � � � _ � � � � 	 + � � � � � � � � $ � � � � � � \ � \ & � � & � � & �� � � � � $ � � � � � � � � $ � � � � � � � � � � � � � � \ � \ & � � & � � & �
� � � � � � � � � � _ - � � ' � � \ ' � � [ & � � �

� � � � � � � � � � ( � � 
 � � � � � � $ � � � 	 
 � � � � ' � & � � � � �  �� � � � � � � � � � � � � � � 	 
 � � � � � � � � � � 	 
 � � � � �  � ' � � � � \ � \� � � � � � & � $ � � � � � � $ � � � Z � � & \ � [ ' � � & & � & �  � � � � � � � � $ � � � � � � � � � � � $ 	 
 � �  � \ � \ � � � � � '
� � � & � � & _ $ � � � � " � � � � � � � _ � � � � � � � � � � � � � � � &  �

� � � � " � � � � � � � � � � � � � � � @ � � � � � � $ * � � ( � 	 � � � ' � � \   � � [ � \ �  � � � � � $ � � � � � � @ � � � � � � $ * � � ( � 	 � � � � � � � � � � � � � ' � � ' � � � � ' � � [ '
� � � � " � � $ 
 � � � � @ � $ � � � [ [ � \ � \ � �  � [ ' �� � � & � � � � � � � � � " � � � � � � � _ � � � � � � � � � � � � � � � � [ � � � � � � [ [� � � & � � � � � � � � � � � b � � � � � � � � � � � � � � � � � � ( � � � �  � �  � � � [ � � � [� � � � � �  _ $ � � � � � \ �  [  � & � & &  � � � � � � [ * � � ( � 	 � � � � � �  � � � � � � � \ �� � � � � � \ � $ � � � � � � � � � � � � 
 � � � � [ \ � � � � � & ' [� � � � � � ' � � � � � � � � � � � � $ � � � � � � � � � � ( � � � $ 
 � � � & � � � \ � � � \ � �

� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � � N C N � I L D L D � G N I �� � B H � T � Q D� � � � � � � � � � ¢ � � � � � � � � � � � � N C N � I L D L D � � B H � T � Q D� E G B H Q D H� � � � � � � � � � ¢ � � � � � � � � � �

� ` b % - � d & � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



& � � � � $ � � � � � � $ � � � � � � � � � � � � � � \ � \ & � � & � � & �& � � � " � � $ 
 � � � � � ! � � � Z � � � � � � � � � � � � � � � \ � \ & � � & � � & �� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � � N C N � I L D L D � G N I �� � B H � T � Q D� � � � � � � � � � ¢ � � � � � � � � � � � � N C N � I L D L D � � B H � T � Q D� E G B H Q D H� � � � � � � � � � ¢ � � � � � � � � � �

� ` b % - � d [ � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



\ � � � � � � � � � % � � � � � � � � � � ! � � � � � 
 � � � � � � � � � 
 � % " � � * [ [ � ' � � &  � � � [\ � � � � � � � � � _ ! � � Z � 	 + � � � � � � � � � � � � � ! � 
 � � � � � � � � � & ' \ & �\ � � � � � � � � � _ ! � � Z � 	 + � � � � � � � � � � � � � � � � � � � � � � [ � � � ' � & � �\ � � � � � � � � & � � Z � � � � � � � � � % " � � � � * � � * � � � � � � � � � � [ � � [ \ � � [ � � ' �  \ � � � � � � � � � " � � 
 � � � 	 
 � � � � � � ( � � 
 � � � � � � $ � � � 	 
 � � � � � [ ' \ � � � � � � �
\ � � � � � � � � [ � � � � � � � � � � � � � � � � � � � � $ � � � Z � ^ � . � � � ' �  �  � � & � ' ' �\ � � � � � � � � & � � � � � � � � � � � � � � � � � � � � � � � � �\ � � � � � � � � \ _ $ � � � � � � � � � � � � � � � ! � � � & & '  \ � � � � � � � �  � � � � � � � � 
 � � � � � � � � � [  [ & � ' � �\ � � � � � � � � ' , � � � � � � � � � � � � � �   � � � & � \ ' &

\ � � � � � � ) � � � � � � � � ^ � � � � � � � � � ! � � � $ � � � � � � Z � � � � � � � � � � $ � � � � � � � ' [ [ � �  � & \  \ � � � � � � ) � � � � � � � � ^ � � � � � � � � � ! � � � $ � � � � � � Z � � � � � � � � � � � � � � � � � 
 �  � � � � & � '  � � � [\ � � � � � & " � � Z � � � � � � � 
 � � � 	 + � � � � � � � � � � � � ( � � & � � \ [ � �\ � � [ � � � * � 
 � � % � � � � � 
 � � � � � . � � ) � $ � ( � 
 � � � � � � � � � �  � \ � � � � �\ � � [ � $ � � � � �   " � � $ 	 
 � ¡ � � � � � . � � ) � $ � ( � 
 � � � � � � � � � \ � ' \  
\ � � � � � � . � � � � $ � � � � � � ( � � � � � � � � % � ( � � � � � � � � � � �  � [ � & � � \ � & � �\ � � � � � � � � [ _ $ � � � � � � � � � � � � � Z � � � � � & & �  & �\ � � � � � � � � $ � � � 	 
 � � � � � � ( � � � � ! � 
 � � � � � � � � �  � ' � \ � & � �\ � � � � � � . � � � � $ � � � � � � ( � � � � � � � � , � � � � � � � � � � � � � � & � � \ �  � � � \ � ' \ �\ � � � � � � � � $ � � � 	 
 � � � � � � ( � � � � � � Z � ( � 
 � ' � \ � ' � � � � � �
\ � � [ � � � * � 
 � � , � � � 
 � � � � � . � � ) � $ � ( � 
 � � � � � � � � � � ' � ' [ � ' '  

\ � � � � � � � � & � � � � � � � � 	 
 � � � � � � � � � � 	 
 � � � � [  � � � � � � �\ � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � � � �  � � � �  �\ � � � � � � � � \ @ � � . � � � � � � ( � � � � � � Z � ( � 
 � � � \\ � � � � � � � � [ @ � � . � � � � � � ( � � � � ! � 
 � � � � � � � �  � � � &\ � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � ! $ � 	 
 � � � � � � 
 � � ^ � � � � � � [ � � � � � � � [  �\ � � � � � � . � � � � $ � � � � � � ( � � � � � � _ � � � � � � � � � � � � \ � � � & � � � � � � \ �

\ � � � � � � � � � % � � � � � � � � � � � $ � � � � � � � & [ � � � � [  [

\ � � � � � � � � � � $ � � � 
 � � $ � � � � � � � � � � � � � � \ � \ & � � & � � & �\ � � � � � � � � � . � b � � � � � � � � _ � � � � 	 + � � � � [ � \ � ' � \ & � � �  
\ � � � � � � � � ' � $ � � � � ( � � � � � � � � � � � � � ! � � � $ � � � � � � � � � � � � � ^ � � � � � � �  � ' � � � \ � � � &
\ � � � � � � � � � � � 	 + � � � � � � � � ( � � � � � � � � ( � � � & [ � � \ \ � � & � � \  \ � � � � � � � � [ � � � � � � 
 � � � 	 
 � � � � $ � � � � � � � � � � � � � � � � � � � � �  � \ � � � � [ �\ � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � & & � � � � � & \\ � � � � � � � � � � � � � � � � � � � � ! � � � � � � \ \ � [ � �\ � � � � � � � � & � � $ � � � � ( � 
 � � � � � � � � � � � � � � � ( � � 
 � � � � � � $ � � � 	 
 � � � � � � [ � [ � \\ � � � � � � � � � � � � ( � � 
 � � � ( � � � � � � � $ ( � � � � � � � � ' � �\ � � � � � � � �  � $ � � � � � ! � � � � � � � � � � � � � � � 
 � � � �  � [ & � � � � \ &\ � � � � � � � � � � � � � � � � $ � 	 
 �   � � ( � � � 
 � ¡ � � � � � ( � � 
 � � � � � � $ � � � 	 
 � � � ' � & � � � �  �\ � � � � � � � � � � � � ( � � 
 � � � � � � � � � � � � � � ! � 
 � � � � � � � � � � ! $ � � � � � � � ^ � � � � 
 \ � � � � � � & &

� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � � N C N � I L D L D � G N I �� � B H � T � Q D� � � � � � � � � � ¢ � � � � � � � � � � � � N C N � I L D L D � � B H � T � Q D� E G B H Q D H� � � � � � � � � � ¢ � � � � � � � � � �

� ` b % - � d \ � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



£ ¤¥¦§ ¨©ª «¬­® ¯̈® ¬

°±² ¤¦£¥
¥
°¥³ ¤°£́
°́² ¤²±³
¥
£¦² ¤²±±

£ ¤¥£µ ¶¬·©̧ ¨ª «¹º »̈̄¼¶̄¸ ¶½ «¸ ¨©

¥
¥
¥
°́² ¤²±³
¥
°́² ¤²±³

£ ¤¥£ ¤¥́¾ ·¿»«¾À Á·®ª «ª «Â ¶»À «ª «

¥
¥
¥
°́² ¤²±³
¥
°́² ¤²±³

£ ¤¥³§ ¨©ª «¬Ã ¯® ¿® ¨® ¬¹Ä ·¬¸ ¨ª «¬

°±² ¤¦£¥
¥
°¥³ ¤°£́
¥
¥
±£¥ ¤¥¥́

£ ¤¥́§ ¨©ª «¬Ã ¯® ¿® ¨® ¬

°±² ¤¦£¥
¥
°¥³ ¤°£́
¥
¥
±£¥ ¤¥¥́

ÅÆÇÈ ÉÊÇ Ë Å ÊÌÍ ËÎ ÏÐÑÒÈ ÓÔ ÊÇ ËÅ ÊÌÍ Ë

Å ËÕÈÍ ËÖ× ÊÑÈ ËÖ Ø ÌÍ ÏÉÒËÖÈ ÙËÇ ÊÚ ÏÐÏÒÛËÐÇ ÏÅ ËÕÈÍ ËÖ Ü
Ý ÕÓÞ ÏÐÝ ßÍ ÊÒÉËÇ ËÐÏ à ÓÞ ÏÐÏáâ ÏÐÊßÒËÒÈ ËÚ ÏÐÏÒÛËÐÇ Ïã ßÑÒÊã ßÑÒÊÐÊßä ÒÏå ßæ ÙÊÐ à ÑßáßÖ ËÇ ÊÐÝ ßÍ ÒÊÐÚ ÏÐßÖÍ ËÇ ÊÐ àç ÒËÌÉÏÌÍ ÏÐä ËÍ ÒÈ áè ÌÈ Êãæ éßÈÇ Ê êë ìíîï ðñò óôõ

íö÷ øí ùú ûüýþÿ� ó�ö ü� ýó�� üþ� � øô���ô����� ø�	î�
��í	îë ÷íï�	�í�ö
�
ïïî
ïîì�
÷
ï�ïî�
í÷ïîö

���ï

� óü�� ûð�



£ ¤¥¦§ ¨©ª «¬­® ¯̈® ¬

°±² ¤¦£¥
¥
²°¥ ¤²°³
�± ¤¥±�
¥
�²́ ¤±°°

£ ¤¥£µ ¶¬·©̧ ¨ª «¹º »̈̄¼¶̄¸ ¶½ «¸ ¨©

¥
¥
¥
�± ¤¥±�
¥
�± ¤¥±�

£ ¤¥£ ¤¥́¾ ·¿»«¾À Á·®ª «ª «Â ¶»À «ª «

¥
¥
¥
�± ¤¥±�
¥
�± ¤¥±�

£ ¤¥³§ ¨©ª «¬Ã ¯® ¿® ¨® ¬¹Ä ·¬¸ ¨ª «¬

°±² ¤¦£¥
¥
²°¥ ¤²°³
¥
¥
�²¦ ¤³¦³

£ ¤¥́§ ¨©ª «¬Ã ¯® ¿® ¨® ¬

°±² ¤¦£¥
¥
²°¥ ¤²°³
¥
¥
�²¦ ¤³¦³

ÅÆÇÈ ÉÊÇ Ë Å ÊÌÍ ËÎ ÏÐÑÒÈ ÓÔ ÊÇ ËÅ ÊÌÍ Ë

Å ËÕÈÍ ËÖ× ÊÑÈ ËÖ Ø ÌÍ ÏÉÒËÖÈ ÙËÇ ÊÚ ÏÐÏÒÛËÐÇ ÏÅ ËÕÈÍ ËÖ Ü
Ý ÕÓÞ ÏÐÝ ßÍ ÊÒÉËÇ ËÐÏ à ÓÞ ÏÐÏáâ ÏÐÊßÒËÒÈ ËÚ ÏÐÏÒÛËÐÇ Ïã ßÑÒÊã ßÑÒÊÐÊßä ÒÏå ßæ ÙÊÐ à ÑßáßÖ ËÇ ÊÐÝ ßÍ ÒÊÐÚ ÏÐßÖÍ ËÇ ÊÐ àç ÒËÌÉÏÌÍ ÏÐä ËÍ ÒÈ áè ÌÈ Êãæ éßÈÇ Ê êë ìíîï ð�ò óôõ

íö÷ øí ùú ûüýþÿ� ó�ö ü� ýó�� üþ� � øô���ô����� ø�	î�
��í	îë ÷íï�	�í�ö
�
ïïî
ïîì�
÷
ï�ïî�
í÷ïîö

���ï

� óü�� ûð�



' � �  � � � � � � , � b � ] � * � \ � � \ � \' � �  � � � � � � @ � � � ^ � � � � � � � ' ' [ � � [  &' � �  � � � % � � � � � � � � ] � . � � � � � � � � � ! $ � 	 + � � �  � � � \ ' ' � � & &' � �  � � � � � & _ $ � � � � � � � �  �
' � �  � � � � � � ! $ � 	 
 � � � � � 
 � � � � � � � � � � � � � � [ � � [  � ' [ � [ \ [

' � �  � � & � � � � $ � � � � " � � � � � � � � � � � $ � � � � � � � � � � � � � � \ � \ & � � & � � & �

' � �  � � � � � � " � � $ � � � � 	 
 � � � � � � � � � � & � � � � [ � '' � �  � � � � � � � � � 
 � [ � � �  � & � �  \
' � �  � � � � � � , � � � � � � � '  � � & � [ � � � � \
' � �  � � � � � � _ $ � � � � & \ � [ ' � & & � & �  ' � �  � � � � � � � 
 $ Z $ � � � [ � � � � �' � �  � � & " � � $ � � � � 	 
 � � � � � � � � � � � � � # � � � � � � � \ � \ & � � & � � & �' � �  � � � � � � � � � � � � � � � � � � _ $ � � � Z � & \ � [ ' � & & � & �  
' � �  � � � � � � � $ � � � � � � � � � � � [ � � � ' � � ' �' � �  � � � � � � ) � � � � $ � � � �  [ � [ �' � �  � � � � � � � $ � � � &  � � � � & [ � �   ' � �  � � � " � � $ � � � � 	 
 � � � � � � � � � � � � � ] � � � � � � � � � [ � � � � � � � �  \

' � � � � � � � $ � � � � � � � � � � � � � � � � � � * � � ( � � � � � � � � � � � � [ � � � \ � � ' � � � �' � � � % � � $ � � � � � � $ � � � � � � � � ] � � � � � � � � � [ � �  & � � [ � � ' � [' � � � � � & _ $ � � � � � � � � � � � � � � � & � '' � � � � � � � � � � � � � � � � ) � � � Z � � � * � � ( � � � � ] � � � � � � � � � _ $ � � � � � � [ � �  [ � � � � � & '
' � � � " � � � � � � � & � � � \ \ & � [ � � \ � [

' � � ' � � 
 � � � � � � � � � � � � ] � � � 
 � � � � � � � ! $ � � � � [ � � [  � ' [ � [ \ [

' � � � � � � _ $ � � � � " � � � � � � � [ � & ' � & � & [ �' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � � � � * � � ( � 	 � � � � ' � �  [ � & ' � � & [
' � � [ � � 
 � � � � � � � � � � � � � � � $ � � � � � � � $ � � � � � � � � � & � � ' � �  � �' � � & � � � � � � � � � � � 	 
 � � � � � � � � � � 	 
 � � ) . � $ � � 
 � � � � � [  � � � � � � � �' � � \ � � � " � � � � � � � , � � � � � � � � � � [ � � � ' � � ' [ [' � � \ � 
 � � � � � � � � � � � " � � � ! � � � � � ] � � � � ^ � � � � � � � [ � � � ' � � ' [ [
' � � � � � & � � � � � � ( � � 
 � � � � � � $ � � � 	 
 � � � � ' � & � � � � �  �' � � � � � & � � � � $ � � � � � � � � � � � $ 	 
 � �  � \ � \ � � � � � '' � � & " � � � � 	 + � � � � � � [  � � � � � � � �' � � � � � 
 � � � � � � � � � � � � @ � $ � � � [ � �  � � � � � � � � �

� � L Q � D L I� D E G I A B F � H Q J K D L I � D E G I � � N C N � I L D L D � G N I �� � B H � T � Q D� � � � � � � � � � ¢ � � � � � � � � � � � � N C N � I L D L D � � B H � T � Q D� E G B H Q D H� � � � � � � � � � ¢ � � � � � � � � � �

� ` b % - � d � � � � &

% ] " � % � ^ � � � � 	 + � � ] � � � � � � � � � � � � � � � � � � � � � � � _ - � ) * * % _ - ` " % � * _ * % * ] ) � � � - a � - b c ) " � @ � - � ) % " � - ] ) * * � � � � � � 
 � d �



 
 
 
 

 
 

 
1 .  ANÁLISE DE DESEMPENHO OPERACIONAL DA AUTOBAN 

 
Janeiro a Março/2012 

 
 

 
1.1 - Volume de Tráfego 
 
O terceiro trimestre de 2012 apresentou um volume de eixos equivalentes superior, em 
4,6% ao volume de eixos equivalentes verificado no igual período do ano de 2011, 
conforme demonstrado no quadro a seguir: 
 
Tráfego - 1º trimestre de 2012 e 2011 
 

 
 
 
1.2 - Análise do Demonstrativo do Resultado 
 
A Concessionária auferiu, no trimestre em análise, uma receita de pedágio de R$ 389 
milhões contra 338 milhões no mesmo período do ano anterior.  
 
Os custos dos serviços prestados, incluindo o ônus da concessão, obras e amortizações, 
mais as despesas gerais e administrativas perfizeram um total de R$ 136 milhões.  
 
Comparativamente, o resultado líquido do primeiro trimestre de 2012 (R$ 127 milhões) 
ficou 34,7% acima do realizado em igual período de 2011 (R$ 94 milhões), principalmente 
em função das receitas operacionais. 
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1.3 – Imobilizado, Intangível e Financiamentos 
 
 

1.3.1 – Imobilizado e Intangível 
 

O acumulado até 31 de março de 2012 soma R$ 2.402 milhões, sendo que 0,8% dos 
mesmos referem-se ao 1º trimestre de 2012. Destes investimentos destacam-se as obras 
de ampliações, modernizações, reformas e recuperações de obras de arte do sistema 
rodoviário existente e a obra de ampliação principal do sistema rodoviário, constituída 
pelo Prolongamento da Rodovia dos Bandeirantes.  
 
1.3.2 – Debêntures e Financiamentos 
 
No trimestre, os valores existentes a título de debêntures e financiamentos somam R$ 
1.444 milhões. 

 
 
1.4 - Segurança na estrada (número de acidentes e vítimas)  
 
Registraram-se no primeiro trimestre do presente ano 1.805 acidentes com 731 vítimas, das 
quais 23 fatais. 
 
 
 
 

 
 
 

A Diretoria 
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