
� � � � � � � � � � � � � � 	 
 � �
�  � � � �
� � � � � � � � � � � � �

� � � � � � �  � �  � � �

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Swedish Institute of Computer Science Publications Database

https://core.ac.uk/display/11433574?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


 



�

� � � � � � � �  ! " # $ � � � % & � % � ' �
( � ) * � + � � , � � ) � - - . * � + � � , � �

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

3 
 8 � � � � 9 � � � � : � � / � � ; < 9 � 0 � 2 � -

= > ? @ A B C @

D � � � ( 6 � � � � � 5 + 2 2 + - ( + - � � � ( � ) � 
 7 � 
 - � � � � � 3 � + 2 ( � � � - 	 � 
 7 + � � 5 1 . 5 �
� � ( � � 2 � 2 � � � ) + � � 
 � 0 
 � 1 2 � 6 + � � 5 1 � 7 
 � � 8 	 � � + ) � - � + - ( 0 + � � 	 � � ( ) � � + � � , D �

� E � � � � � - � - � 1 . � + � + - 0 � + � � � F 5 + 2 2 + - ( � . � � � ) F + � � � � � � � 2 � � � � � � � ) � - � + � � 
 7 � -
� � � + 7 + � + � 1 1 � - ( 6 � ( � 9 � - 2 � � 
 0 � 
 0 � � + � F 1 � - ( 6 � ( � F 9 2 � � 	 + � � + � � � 	 	 � � � - �
� + ) 	 1 + � + � . 9 + � � � 	 � 5 1 � 
 7 � 6 	 	 
 � � + - ( � 0 + 2 � G � � + � � . 
 7 � 
 ) ) 
 - � 	 � � � � � � � �

	 � � � 1 1 � 1 � 
 � � 
 � � + - - � � 6 � � 1 1 � - ( 6 � ( � � H 0 � � 1 � 
 � � ( 6 � � � � � � � � � � � � 
 - 7 
 � � � �
� � 1 � � + G � 1 . 6 - � 6 � � � � � 7 6 1 - � � 6 � � 
 7 	 � � G + 
 6 � � � � � ) 	 � � � 
 0 � + � � � � � 
 - ( 3 � + 2 ( �
	 1 � . + - ( 	 � 
 ( � � ) � � � � 5 � � - � � � + � 7 � + 1 6 � � � 
 � 2 2 � � � � � � � - � � 2 � 
 � � � � 
 - � 8 	 1 + � + � 1 .

� 5 
 6 � E - 
 0 1 � 2 ( � 9 	 � � ( ) � � + � � 9 	 � 
 5 � 5 + 1 + � + � � � - 2 	 1 � - � , D � ( + G � � - 
 G � � G + � 0 
 7
I J K L M K 9 � � . � � � ) � 6 � � � - � 1 . 6 - 2 � � 2 � G � 1 
 	 ) � - � � � � � � � 9 0 � + � � � ) 5 
 2 + � � � � � � �
+ 2 � � � + - � 
 - � � � � � 7 
 � ) 9 6 � + - ( � � 
 ) 5 + - � � + 
 - 
 7 � 6 1 � � 5 � � � 2 + - 7 � � � - � � 9 � � 
 � � � � � + �

� + ) 6 1 � � + 
 - 9 � - 2 F - � 6 � � 1 � - � � F 1 � � � - + - ( , N 8 � ) 	 1 � � � � � ( + G � - + 1 1 6 � � � � � + - ( � � �
7 6 - � � + 
 - � 1 + � . 
 7 � � � � . � � � ) + - + � � � 6 � � � - � 7 
 � ) ,

O P Q R S Q T U V S R W U S X Y W Z Y [ U V Y \ ] W ] S X ^ W \ ] X S _ Y Q ` \ Z a ] ` b Z Y \ V S c W \ d L W R b e f g S U W Z h i j k



 



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \

�

p q r s @ A t u v C @ w t s
D � 0 + 1 1 � � � 6 ) � � � � � � � � 6 1 � + ) � � � ( 
 � 1 
 7 � � � � � � � � + - F � � � 6 � � 1 4 � - ( 6 � ( �
I � 
 � � � � + - ( F + � � 
 � � � � � � 6 � � 5 1 � � 
 ) 	 6 � � � + 
 - � 1 ) 
 2 � 1 � 
 7 � � � 	 � 
 � � � � � �
6 - 2 � � 1 . + - ( 	 6 � 	 
 � � 7 6 1 � 
 ) ) 6 - + � � � + 
 - + - 6 - � � � � � + � � � 2 - � � 6 � � 1 1 � - ( 6 � ( � ,
x - 7 
 � � 6 - � � � 1 . 9 + � � � � ) � � � � � � � + � + � � � + 1 1 � 1 
 - ( 0 � . 5 � . 
 - 2 0 � � � + � + � 7 � � � + 5 1 � � 


� � � � ) 	 � ( + G � - � � � � � � � � 
 7 � � � � � � H � - . � � � 1 + � � + � � � � � � � � � 	 � 
 y � � � ) 6 � � � 
 ) � � 
 0
� + ) 	 1 + 7 . � � � 	 � 
 5 1 � ) , � 7 0 � � � � 	 � � 	 � � � 2 � 
 � � � � 	 � � � � 	 
 	 6 1 � � 2 + G + � + 
 - 
 7

1 � - ( 6 � ( � + - � 
 � . - � � 8 9 � � ) � - � + � � � - 2 	 � � ( ) � � + � � 9 � � � � � � � � z { | } ~ | } � 0 
 
 5 G + 
 6 �
� � 
 + � � � �

� � / � � 	 � � � � . - � � 8 � - 2 � � � � � ) � - � + � � � � � 1 + � � + � 9 5 6 � � + ) 	 1 + 7 . � � � 	 � � ( ) � � + � � ,
5 � / � � 	 � � � 	 � � ( ) � � + � � � � � 1 + � � + � 9 5 6 � � + ) 	 1 + 7 . � � � � . - � � 8 � - 2 � � � � � ) � - � + � � ,

� 
 � � 0 
 � E 6 	 � 
 - 
 0 � � � 5 � � - � 
 - � � - � � � � � 2 
 - � � � � E � � H 7 
 � � 8 � ) 	 1 � 9 
 - � � � -
� � � 6 ) � � � � � � � � + - 	 6 � 7 
 � ) � � � 
 - - � � � � 2 � � 
 � . 2 � � � � + 5 + - ( � G + � + � � 
 � � � � � � 6 � � - � 9

 � � � � � � � � � � � - � � - � � + � � - + � 
 1 � � � 2 � 6 � � � + 
 - � 
 � ( + G � - � � 1 � � + 
 - � 1 2 � � � 5 � � � , � � � �

0 � 0 + 1 1 � 8 � ) + - � � � � � 
 � � � � 	 
 - 2 + - ( � � � � � � ( . 7 � 
 ) � � � � E 5 � 9 � 7 7 � � � + - ( � 2 � � � � + �
� + ) 	 1 + 7 + � � � + 
 - 
 7 � � � � . - � � � � + � � - 2 � � ) � - � + � � 6 1 � � 0 � + 1 � E � � 	 + - ( � � � 	 � � ( ) � � + � �

7 � + � 1 . � � � 1 + � � + � ,
< � � � � � � ) � � + ) � 9 0 � 0 � - � � 
 � � ) 
 G � � � � 
 � � � � ( � � � � 
 5 � � � � 1 � � 
 	 � 
 ( � � � � 9 � � �
- � � � � � + � . 
 7 7 
 � ) � 1 + � + - ( 1 � � ( � � � 6 - E � 
 7 F � 
 ) ) 
 - � � � - � � F E - 
 0 1 � 2 ( � , D + � � � � � � �
� � 
 6 ( � � � + - ) + - 2 9 + � + � - � � 6 � � 1 � 
 1 
 
 E 7 
 � � ( � ) � 
 7 � E + 1 1 9 0 � + � � + - � - + - � � ( � � 1
0 � . + - G 
 1 G � � � 
 ) ) 6 - + � � � + 
 - � � � 
 6 ( � � - � � � + 7 + � + � 1 1 � - ( 6 � ( � , � - � � � - � 8 � � � � � + 
 - 9
0 � 0 + 1 1 � � ( 6 � � � � � � 
 - � � � � � 3 � + 2 ( � + � � ( 
 
 2 � 8 � ) 	 1 � 
 7 � � + � � . 	 � 
 7 ( � ) � ,
D � 0 + 1 1 � 
 - � + - 6 � 5 . 2 � � � � + 5 + - ( 0 � . 3 � + 2 ( � + � � � � 2 � - 2 0 � . 	 � � G + 
 6 � � � � � ) 	 � �
� 
 0 � + � � ( 
 
 2 3 � + 2 ( � 	 1 � . + - ( 	 � 
 ( � � ) � � � G � 5 � � - 7 � + � 1 . 6 - � 6 � � � � � 7 6 1 , D � � 1 � + )
� � � � ) � - . 
 7 � � � 	 � 
 5 1 � ) � � � � � � 6 � � 2 5 . � � � - � � 2 � 
 � � � � 
 - � 5 
 6 � E - 
 0 1 � 2 ( � 9
	 � 
 5 � 5 + 1 + � + � � � - 2 	 1 � - � , � � � � 0 � 0 + 1 1 2 � � � � + 5 � � - � 0 � � � � + � � � � 6 � � � 	 � � + 7 + � � 1 1 .

2 � � + ( - � 2 � 
 � � � � � E � � � � � 	 � 
 5 1 � ) � � � � � � � 5 + 2 2 + - ( 1 � G � 1 9 � � � E � . + 2 � � + � � 
 6 � � �
� 
 ) 5 + - � � + 
 - 
 7 � 6 1 � � 5 � � � 2 � . � � � ) � 9 � � 
 � � � � � + � � + ) 6 1 � � + 
 - � - 2 - � 6 � � 1 - � � � 9 � � � �


 7 0 � + � � � � E � � � � � 
 7 � 2 + 7 7 � � � - � � . 	 � 
 7 � � � � 
 - + - ( , � 
 6 ( � 1 . � 	 � � E + - ( 9

� � � � � 6 1 � � 5 � � � 2 	 � � � 
 7 � � � 	 � 
 ( � � ) 2 � � � � + 5 � � � � � 5 + 2 2 + - ( � . � � � )
� � � � � � 
 � � � � � + � � + ) 6 1 � � + 
 - 	 � � � � � � � 
 - � � 5 
 6 � E - 
 0 1 � 2 ( � � - 2 	 � 
 5 � 5 + 1 + � + � �
� � � � - � 6 � � 1 - � � ) � E � � � G � 1 6 � � + 
 - �

D � ( + G � � 8 � ) 	 1 � � 
 7 � � � 0 � . + - 0 � + � � � � � � � + 2 � � � � � - 5 � 6 � � 2 � 
 ) � E �
2 � � + � + 
 - � 2 6 � + - ( � � � 5 + 2 2 + - ( 	 � � � � 9 � - 2 2 � � � � + 5 � � 
 0 � � � . � � � � � � 1 + � � 2 + -

I J K L M K 9 � 	 � 
 � 
 � . 	 � � . � � � ) � 6 � � � - � 1 . 5 � + - ( + ) 	 1 � ) � - � � 2 � � � � � � , � 6 � 1 
 - ( �
� � � ) 	 1 � - + � � 
 + - � � � 7 � � � � � � 5 + 2 2 + - ( � 
 ) 	 
 - � - � � 
 � � � � 2 � 	 1 � . � � 9 0 � + � � + � � 1 � 

5 � + � 7 1 . 2 � � � � + 5 � 2 ,



L W R b e f g W [ c J W a [ S X

�

p q p q = � w C A t � � t A � u � � w u u w s � w s � t s @ A B C @ � A w u � �
3 � + 2 ( � + � � 7 
 6 � � 	 � � � 
 - � � � 2 ( � ) � 	 1 � . � 2 5 � � 0 � � - � 0 
 � 0 
 � 	 � � � 
 - � � � ) � � ,
� 6 � + - ( � � � F 5 + 2 2 + - ( F � � � ( � 9 � � � 	 1 � . � � � � � E � � 6 � - � � 
 ) � E � F 5 + 2 � F , < 5 + 2 + � � + � � � �

� B ? ? 
 � � 
 - � + � � � 
 7 � - 6 ) 5 � � 7 � 
 ) � � 
 � 7 
 1 1 
 0 � 2 5 . � � 6 + � 2 � - 
 ) + - � � + 
 -
39 � - 2

� � � � 5 + 2 ) 6 � � 5 � � + ( � � � � � � - � � � 	 � � G + 
 6 � 
 - � � � � 
 � 2 + - ( � 
 � � � � 
 - G � - � + 
 - � � � �
� � � 9 � 6 + � � � + � � + ( � � � � � � - � � � 9 � 6 + � � � + 7 7 � + � � � � � � � � � 9 
 � � � � � � � - 2 � 6 + � � �

� 6 + � � + - � � � 
 � 2 � � + - ( � t � A v � � �
♠

�
♥

�
♦

�
♣

, D � � - - 
 	 1 � . � � 0 + � � � � � 
 5 + 2
7 6 � � � � � � + , � , � 1 1 	 1 � . � � � 	 � � � � 9 � � � � + ( � � � � 5 + 2 + � � � ( � � 2 � 2 � � � - 
 7 7 � � � 
 	 1 � . �

F � 
 - � � � � � F 9 + - � 7 7 � � � � 5 � � � � � � � � � 	 1 � . � � 0 � 
 � � � ) � 2 � � � � 7 + - � 1 5 + 2 � � 9 � 6 + � �
� � - 9 � 
 ( � � � � � 0 + � � � + � 	 � � � - � � 9 � � E � � � 1 � � � � � � � � � + � E � + 7 � 6 + � + � � � 6 ) 	 � ,
D � � � ) � E � � 3 � + 2 ( � + - � � � � � � + - ( 7 � 
 ) 
 6 � 	 � � � 	 � � � + G � + � 9 	 � + ) � � + 1 . 9 � � � � + � + � + -

( � - � � � 1 + ) 	 
 � � + 5 1 � 7 
 � � - . + - 2 + G + 2 6 � 1 	 1 � . � � � 
 ) � E � � 6 � � � 5 � � 0 + � � � - .
� 
 - 7 + 2 � - � � 	 6 � � 1 . 
 - � � � 5 � � + � 
 - � � � + - 7 
 � ) � � + 
 - 2 � � + G � 2 7 � 
 ) � + � 
 0 - � � � 2 � H + �
+ � � 
 - � � � 6 � - � 1 . ( � � � � 1 . � 
 
 - � � � � 2 G � - � � ( � � 
 � ( � � � 0 + � � 
 - � � � 	 � � � - � � � � � � 5 + 2 �
	 � + 
 � � 
 � � � 7 + - � 1 
 - � � � 
 6 1 2 5 � + - � � � 	 � � � � 2 � � � 
 - G � . + - ( + - 7 
 � ) � � + 
 - � � � 
 � 2 + - (� 
 � 
 ) � 	 � � � � � � � - ( � 2 � � � � ) � , � 6 � � � � � � � ) � + � � � 1 1 � 2 � > w u u w s � ? � ? @ � � 9 � - 2
� � - + - � - � � 6 � � 1 0 � . 5 � � � ( � � 2 � 2 � � 2 � 7 + - + - ( � � � � � ) � - � + � � 
 7 � � + ) 	 1 � 1 � - ( 6 � ( � ,
� � 
 ) � � � 	 
 + - � 
 7 G + � 0 
 7 	 � � ( ) � � + � � � 5 + 2 2 + - ( � . � � � ) + � ) 6 � � � 1 
 � � � � 
 �
- � � 6 � � 1 1 � - ( 6 � ( � � � � - � 
 9 � � . 9 7 + � � � � 
 � 2 � � 1 
 ( + � � � � + � + � 1 � � ( � 1 . � � � � 6 1 � 
 7 � � �
� 
 - � � � � + - � ) � - � + 
 - � 2 � 5 
 G � 9 � � � � � � � � 5 + 2 5 � � � � + � � 1 . � + ( � � � � � � - � � � 	 � � � � 2 + - (
 - � , � + - � � � 	 1 � . � � � � - + - ) 
 � � � � � � � 
 - 1 . 5 + 2 � � ) � 1 1 - 6 ) 5 � � 
 7 � + ) � � 5 � 7 
 � �
� � � � � + - ( � 2 � - ( � � 
 6 � 1 . � + ( � 1 � G � 1 9 � � � 5 + 2 2 + - ( � . � � � ) ) 6 � � 5 � 2 � � + ( - � 2 � 
 � � � 

) � E � ) � 8 + ) 6 ) 6 � � 
 7 � 
 - � � 8 � � � � - � + � + G + � . 9 	 � � � 6 	 	 
 � + � + 
 - 9 � � � � � 2 + - 7 
 � ) � � + 
 - 9

� - 2 
 � � � � 1 + - ( 6 + � � + � 2 � G + � � � � + ) � 2 � � + - � � � � � + - ( � � � � 7 7 + � + � - � . 
 7 � 
 ) ) 6 - + � � � + 
 - ,
� 
 6 	 1 � 2 0 + � � � � � 7 � � � � � � � � � � � . - � � 8 
 7 � � � 1 � - ( 6 � ( � + � � + ) 	 1 + 7 + � 2 � 
 � � � 	 
 + - � 
 7
- 
 - � � 8 + � � � - � � 9 0 � ( � � � � . � � � ) 0 � � � � � � � 	 � � ( ) � � + � � � 	 � � � � 
 7 � 
 ) ) 6 - + � � � + 
 -
� � - 5 � � � 6 2 + � 2 � 1 ) 
 � � + - + � 
 1 � � + 
 - ,
< � + ) 	 1 � � 8 � ) 	 1 � 
 7 	 � � ( ) � � + � 3 � + 2 ( � � � � � 
 - + - ( + - � � � + 
 - 7 
 1 1 
 0 � , � 
 - � + 2 � � � � �
5 + 2 2 + - ( � � � 6 � - � � �

� 
 � � � N � � � � 
 6 � � D � � �
p

♠
� B ? ?  

♦
� B ? ?

  � �

¡ ¢ S X S n X S U U V W U Y U ^ Q ` Z c b S £ ` Y U S Y R ] Q \ \ Y b Z S U Q ] X Q _ Y c S W T ` Z Z c S \ f X Y ] U Y Q [ Q T U V S X ` Z S \ Q T m X Y c n S k
J S W c S X \ ` [ T W R Y Z Y W X ^ Y U V U V S n W R S W X S ` X n S c U Q f Q [ \ ` Z U Q [ S Q T U V S R W [ a S ¤ f S Z Z S [ U Y [ U X Q c ` f U Q X a
U S ¤ U \ k ¢ S V Q ] S ¥ V Q ^ S _ S X ¥ U V W U U V S Y [ U X Q c ` f U Y Q [ n Y _ S [ \ V Q ` Z c b S S [ Q ` n V U Q R W g S U V S U S ¤ U
f Q R ] X S V S [ \ Y b Z S S _ S [ U Q [ Q [ o m X Y c n S ] Z W a S X \ ¥ \ Y [ f S U V S Y c S W \ W X S R Q X S n S [ S X W Z Z a W ] ] Z Y f W b Z S k

¦ § [ T W f U U V S X S W X S U ^ Q R Q X S ] Q \ \ Y b Z S b Y c \ ¨ © ª « ¬  ® W [ c ¯ ® ° ª « ¬  ® ¥ ^ V Y f V ± ` \ U X W Y \ S U V S \ U W g S \ k



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \

�

� - � � � 5 + 2 2 + - ( � . � � � ) ) 
 � � � 
 ) ) 
 - 1 . 6 � � 2 + - � 0 � 2 � - ² � + 1 � 1 � - 2 � � ³ 9 � 
 � � � + �

 - 1 . 	 � � ) + � � � 2 � 
 ) � E � � + � � � � 
 - 2 5 + 2 + 7 � � � � � � � � 
 � : � + ( � � � � � 2 	 
 + - � � 9 � - 2 �

5 � 1 � - � � 2 � 6 + � 2 + � � � + 5 6 � + 
 - , ; � + � � � - 5 � � � ( � � 2 � 2 � � � � � 
 G � � � � � ) � - � + � � 
 - � � - � 
 7
� � � 5 + 2   � � + - � � + � � 
 - � � 8 � , � 
 0 � G � � 9 � - 6 ) 5 � � 
 7 + - 2 + � � � � + - 7 � � � - � � � � � �

� G � + 1 � 5 1 � 9 + 7 0 � � � � 6 ) � � � � � � 
 � � � + � 6 � + - ( � + � + - � � 1 1 + ( � - � � � - 2 + � � � � + G � 1 . � � . + - (� 
 � � 1 	 � + � 	 � � � - � � , < ) 
 - ( � � � ) 
 � � 
 5 G + 
 6 � � � � � � � 7 
 1 1 
 0 + - ( �

� � 
 � � � 2 
 � � - � � � � G � � 5 + 2 2 � 5 1 � � � � � � � 6 + �
� � � � - � � � 2 	 � 
 5 � 5 1 . � � G � 5 + 2  

♥
� ,

� � 
 � � � 2 
 � � - � � � � G � � � � 5 + 2 2 � 5 1 � � 	 � 2 � � 6 + �
� � � � - � � � 2 	 � 
 5 � 5 1 . � � G � 5 + 2  

♠
� ,

� � 1 � � � � � � � � + - 1 . � � 
 � � � 2 
 � � - � � � � G � 2 + � ) 
 - 2 � 6 	 	 
 � �
� � � � - � � ) + ( � � � � G � 5 + 2 ´

♦
� ,

� - � � � � � � � � 9 � � � 7 � � � � � � � � 
 � � � � � 7 � � + - � 2 7 � 
 ) � � . + - ( � 
 ) � � � + - ( 0 � + � � � 
 6 1 2
	 
 � � - � + � 1 1 . 5 � 
 7 6 � � + - 2 + � � � � � � � � � � � 0 � � 	 � 
 5 � 5 1 . 6 - � 5 1 � � 
 � � . + � 9 � + - � � + � 0 � �
6 - � � 6 � , x � + - ( � 1 + � � 1 � + ) � ( + - � � + 
 - 9 0 � � � - � 
 - � � � 6 � � � 	 � � � 1 1 � 1 2 + � 1 
 ( 6 � + -
N - ( 1 + � � � 
 7 6 � � � � � + 1 1 6 � � � � � � � � � 	 
 + - � �

< � � � - � 
 7 7 � � . 
 6 � 
 ) � � 
 7 7 � � µ
3 � � 
 . 
 6 � � G � � - . N � � 1 ¶ � � . 1 � 7 � µ
< � � � 1 1 y 6 � � - + 	 
 6 � � 
 � � � � � 
 	 ,

� � � � 9 � � � � 8 	 1 + � + � � 
 - � � - � 
 7 < � � � � � 
 - 2 6 � � � � � - � � + � 	 � � � 6 ) � 5 1 . � � � � � � ) � - � � � � �
� � + - � � - 2 � � 
 ( 
 � 
 � � � � � 
 	 , � 
 0 � G � � 9 + � � 1 � 
 � � � ) � � � � � 
 - � 5 1 � � 
 � � � 6 ) � � � �
7 
 1 1 
 0 + - ( 9 ( + G � - � 1 � � E 
 7 � 
 - � � � � . � G + 2 � - � � �

� < � � � - 
 N � � 1 ¶ � � . 1 � 7 �
� 
 � � � � 0 + � � � � 0 
 6 1 2 � � G � � � � � 	 � � 2 � � � � 6 ( ( � � � + 
 - � ,

� < + � 	 � � 	 � � � 2 � 
 � 5 � - 2 
 - � + � 
 � + ( + - � 1 	 1 � - � 
 2 � + - E � 
 7 7 � �
� � � ) � 2 � - 
 � � � � ) 	 � � 
 2 � 7 � - 2 + � � ,

� � 1 � � � � � � � � + - 1 . � < � � � - 
 � 1 � � � - � � + G � 5 � � - 2 
 7 � � � � G � + 1 � 5 1 �
� � � ) + ( � � � � G � 
 7 7 � � � 2 + � � ,

; � � � 
 � � 
 7 � � � � 
 - + - ( � � � � 
 � � 6 � � + - � � � � 0 
 � 8 � ) 	 1 � � + � 7 � + � 1 . � + ) + 1 � � � � � � 5 + (2 + 7 7 � � � - � � 7 � 
 ) � � � < � ) 
 2 � 1 1 + - ( 	 
 + - � 
 7 G + � 0 + � � � � � � � � � � � 
 - 2 
 - � 0 + 1 1
	 � 
 5 � 5 1 . � � � 6 + � � 
 � 2 � � � 
 7 ) � ( - + � 6 2 � ) 
 � � 2 
 ) � + - E - 
 0 1 � 2 ( � � 
 7 
 � ) � 1 + � �
	 � 
 	 � � 1 . 9 � - 2 + � � � � � - � + � 1 1 . 5 � . 
 - 2 � � � � � � 
 7 � � � � � � � � , D � 5 � 1 + � G � 9 � 
 0 � G � � 9 � � � �
� � � 3 � + 2 ( � 2 
 ) � + - + � � ) � 1 1 � - 
 6 ( � � 
 5 � 7 
 � ) � 1 + � � 2 + - � � � � � 
 - � 5 1 . � 
 ) 	 1 � � �
0 � . , 4 � � � � 
 - + - � � + � 	 � 	 � � 9 0 � 0 + 1 1 2 � � � � + 5 � 0 � � � 0 � 5 � 1 + � G � � 
 5 � � � � � 1 + � � + �

� � � � � � ( . 7 
 � 5 6 + 1 2 + - ( 6 	 � � + � E + - 2 
 7 � 
 G � � � ( � ,



L W R b e f g W [ c J W a [ S X

:

p q   q · w ¸ ¸ � A � s @ @ � � � ? t ¸ ¹ ? � � � C º B C @ ? ¹ w s � A w u � �
; � � 5 + 2 2 + - ( 	 � � � � 
 7 � 
 - � � � � � 3 � + 2 ( � � � - 5 � � � ( � � 2 � 2 � � � � � � + � � 
 7 � 
 ) ) 6 - + � � �
� + 
 - � � � � 6 � + - ( � - � 8 � � � ) � 1 . � + ) 	 1 � 1 � - ( 6 � ( � H � � � 5 + 2 2 + - ( � . � � � ) , ; � � � 0 

	 � � � - � � � � ( � � � 5 � 7 
 � � � � � - 2 
 - � � � ) � � - + - ( 
 7 2 + 7 7 � � � - � 5 + 2 � + - G � � + 
 6 �

� + � 6 � � + 
 - � , � � - 2 � 1 � 
 + - 7 
 � ) � � � 
 	 	 
 - � - � � 
 7 � � � + � � ( � � � ) � - � � � , � � � � + �
F 1 � - ( 6 � ( � F � � � - � 
 
 � + ) 	 1 � � 
 5 � 
 7 � - . + - � � � � � � � 
 � � � � � � � � � � � + - � � � 6 � � 1

4 � - ( 6 � ( � I � 
 � � � � + - ( µ � - � � + � � � � � + 
 - 9 0 � 0 + 1 1 ( + G � � 8 � ) 	 1 � � � � 
 0 + - ( � � � � � � + �
� � � � � + - 1 . + � - 
 � � � � � � � � 9 � - 2 � � � � ) � - . � 
 ) ) 
 - 1 . 6 � � 2 � 	 � � � � � � � � ² � � � � 1 � �  9
4 � G + - � 
 - � � 9 4 . 
 - � � � ³ � � G � 2 + � � � � � � 6 + G � 1 � - � � + - � � � 5 + 2 2 + - ( � . � � � ) ,
N 8 � ) 	 1 � � 
 7 � 
 0 � 
 ) � � 
 ) ) 
 - � 	 � � � � � � � � � � - 5 � 	 � � 7 
 � ) � 2 + - � � � � 
 - � � 8 � 
 7
� 
 - � � � � � 3 � + 2 ( � 5 + 2 2 + - ( �

� � < � � � � � + - ( , F 3 . ) � E + - ( � � + � 5 + 2 9 � � � � � � � � � � � ) . � � - 2 � � � � � � � � 	 � 
 	 � � � + � � F
� � , ( , � � � � � � � G � � � + 8 � � � � 2 � 	 � 2 � � 6 + � �

5 � � � - . + - ( , F 3 . ) � E + - ( � � + � 5 + 2 9 � 2 � - . � � � � ) . � � - 2 � � � � � � � � 	 � 
 	 � � � + � � F
� � , ( , � � � � � � ) + - � � � � � � � 2 + - 	 1 � . + - ( � ) � y 
 � � � 6 + � � 
 - � � � � � �

� � < � E + - ( � - 2 � - � 0 � � + - ( � 6 � � � + 
 - � , F � 7 . 
 6 � � � - 2 + � 
 7 � . 	 � � 9 ) � E � 5 + 2 � H + 7
+ � + � 
 7 � . 	 � � 9 ) � E � 5 + 2 � 9 � � � , F � � , ( , � � E + - ( � 
 0 ) � - . � � � � 	 � � � - � � � � � �

2 � � - � � � � 6 	 � + - ( , F ; � � 	 � + ) � � . 	 6 � 	 
 � � 
 7 � � + � 5 + 2 + � � 
 � � 
 	 � � � 
 	 	 
 - � - � �
� 
 ) ) 6 - + � � � + - ( F � 	 � � � � ) 	 � + G � 5 + 2 � �

� � � � ) � - 2 + - ( � � � 2 � � + - ( , F ; � + � 5 + 2 7 
 � � � � . 
 6 � 
 2 
 � � � 7 
 1 1 
 0 + - ( F � � , ( ,
) � E � � � 	 � � + 7 + � 5 + 2 
 - � � � - � 8 � � 
 6 - 2 9 + � � � � 	 � � � + G � 
 7 0 � � � � � � 2 � . 
 6
� � G � �

7 � � 6 ( ( � � � + - ( � ; � � - � 7 � � � + - ( � � � 	 
 - � + 5 + 1 + � . , F ; � + � 5 + 2 ) � E � � . 
 6 � � � 	 
 - � + 5 1 �
7 
 � � � � 7 
 1 1 
 0 + - ( 2 � � + � + 
 - F � � , ( , 5 + 2 ( � ) � � � 1 � ) + 7 . 
 6 y 6 2 ( � � � � � + � + �
0 
 � � � 0 � + 1 � �

( � I � 
 ) + � + - ( � ; � E + - ( � � � 	 
 - � + 5 + 1 + � . , F ; � + � 5 + 2 	 � 
 ) + � � � � � � � � � � - 2 � � 1 0 + � �
� � � � � 	 
 � � + 5 1 � 	 � 
 5 1 � ) � + - � 
 ) � 0 � . , F � � , ( , 	 � 
 ) + � + - ( � � � � 5 + 2 2 � � � � � �

� � 
 	 	 � � + - � � 6 + � �
� � 4 . + - ( � I � � � � 	 � - 
 � � � 	 � � � � � � � + - � � � - 
 � ) � 1 � � - � � µ � ,

� � ) � ) 5 � � � � � � � � � � � ) � - � + � � 
 7 � � � 5 + 2 2 + - ( � . � � � ) + � � � 5 + � � � � . 9 � - 2 + � 2 � 7 + - � 2
7 
 � ) � 8 + ) 6 ) 6 � + 1 + � . � � � G + - ( � 1 1 � � � � � F � 	 � � � � � � � � F + � - � � � � � + 2 � - � � 1 9 5 6 � 7 
 1 1 
 0 �
7 � 
 ) � � � 	 � + - � + 	 1 � � � � � � � � . � � � � 1 1 6 � � 7 6 1 � � + - ( � � � � � 
 - � 0 + 1 1 0 � - � � 
 2 
 , < 1 � 

- 
 � � � � � � 1 . + - ( � + , � , ) � E + - ( � 5 + 2 � 
 - G � . + - ( + - � 
 � � � � � + - 7 
 � ) � � + 
 - � 5 
 6 � 
 - � � �
� � - 2 � + � 1 � ( � 1 + - 3 � + 2 ( � 9 � � 1 
 - ( � � 
 - � � � + � E � 
 - � � � 	 � � � - � � � � 0 � 1 1 � � 
 - � � �


 	 	 
 - � - � � ,



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \

»

� 7 � 
 6 � � � 9 � � + - ( 1 � 5 + 2 � � - � � G � ) 
 � � � � � - 
 - � 7 6 - � � + 
 - 9 � - 2 � � 6 � 7 6 1 7 + 1 ) 
 � �
� � � - 
 - � F � 	 � � � � � � � F H � 
 - � � � � � 1 . 9 1 + � � � � � � 1 0 � . � 1 + � � � 5 
 6 � � 
 ) � � � + - ( 9 � , ( , � -

� � � � � � + 
 - 
 � � - � - � 0 � � � 
 � � 6 � � � + 
 - , � 
 0 ) � - . � 	 � � � � � � � � � ( + G � - 5 + 2 7 6 1 7 + 1 �
+ - � ( + G � - � + � 6 � � + 
 - + � 9 
 7 � 
 6 � � � 9 � + ( � 1 . � 
 - � � 8 � 2 � 	 � - 2 � - � ,

p q ´ q � º � � A w u � � w ? º B A u � > B ? w C � A t > � � � ?

� - � � + � � � � � + 
 - 9 0 � 0 + 1 1 � 6 ) ) � � + � � � � � 5 � � + � 	 � 
 5 1 � ) � � � � � ) � E � 3 � + 2 ( � � � � � 2
( � ) � � 
 	 1 � . , � + � � � 1 . 9 + � + � - � � � � � � � . � � � 1 ) 
 � � � G � � . � � � ( � � 
 � � � � 
 - � 5 
 6 � � � �

 � � � � 	 1 � . � � � � E - 
 0 1 � 2 ( � � - 2 5 � 1 + � 7 � � ) 
 � � 5 + 2 � � � � ) � 2 � + - 
 � 2 � � � 
 � 
 - G � .

+ - 7 
 � ) � � + 
 - 9 � - 2 + � + � - 
 � + - ( � - � � � 1 	 
 � � + 5 1 � � 
 � 
 ) 	 � � � � � � 0 
 � � � 
 7 � 0 

	 
 � � + 5 1 � 5 + 2 � 0 + � � 
 6 � � � � 
 ) � � � � ( � � � � � 
 - + - ( � 5 
 6 � 0 � � � � � � 
 � � � � 	 1 � . � � �

� � � 	 � � + � 1 1 . 
 - � � � 	 � � � - � � � 0 + 1 1 E - 
 0 � � � � � � 6 1 � 
 7 � � � � 5 + 2 � � G + - ( 5 � � - ) � 2 � ,
� 
 � � 
 G � � 9 ) 
 � � E - 
 0 1 � 2 ( � + � 	 � 
 5 � 5 + 1 + � � + � + - - � � 6 � � , N 8 � � 	 � + 
 - � 1 1 . 9 
 - � ) � . 5 �
+ - 	 
 � � � � � + 
 - 
 7 � - � 8 � � � � - � 0 � � � 
 � � 6 � � � + 
 - � 7 
 � � 8 � ) 	 1 � 9 � 
 0 ) � - . � � � �
	 � � � - � � � � � � H 5 6 � 7 
 � ) 
 � � � 
 ) ) 
 - � � � � + 5 6 � � � � 6 � � � � 1 � - ( � � � 
 7 � 6 + � � 9 + � 0 + 1 1
- 
 � ) � 1 1 . 5 � � � � � � � � � � � � � � � � � � � � � 0 
 
 � � � � � � 	 
 � � + 5 + 1 + � + � � 9 � - 2 � � � � � � �
5 + 2 2 + - ( 0 + 1 1 � � . � 
 ) � � � + - ( � 5 
 6 � � � � + � � � 1 � � + G � 1 + E � 1 + � 
 
 2 ,
; � � 	 
 + - � � � 5 
 G � � 	 	 1 . � � 6 � 1 1 . � 
 5 + 2 2 + - ( � - 2 	 1 � . � � 
 0 � G � � 9 7 
 � 5 + 2 2 + - ( + � + �

� � 1 � � � � 	 
 � � + 5 1 � � 
 � � � + � G � � � � � � � + - 1 � G � 1 
 7 	 � � 7 
 � ) � - � � 0 + � � � 
 - G � - � + 
 - � 1
	 � 
 ( � � ) ) + - ( ) � � � 
 2 � , � D � 0 + 1 1 � 6 
 � � � 
 ) � � 8 � ) 	 1 � � + - � � � - � 8 � � � � � + 
 - � , � 
 �
� � � 2 � 	 1 � . 9 � � � � � + � � � � � 2 2 � 2 	 � 
 5 1 � ) 
 7 � � G + - ( � 
 5 � � 5 1 � � 
 � 
 - � � � 6 � � � 
 ) 	 1 � 8
	 1 � - � � - 2 � 
 6 - � � � � 	 1 � - � H � 6 ) � - � - � 1 . � + � 
 7 � � � 2 � 	 1 � . � + � 6 � � + 
 - � � 1 ) 
 � �
+ - G � � + � 5 1 . 5 � ( + - � 5 . � 
 - � � � 6 � � + - ( 	 1 � - � 7 
 � � � � 	 1 � . + - � � � � � 6 + � + - 2 + G + 2 6 � 1 1 . 9

� - 2 � � � - 6 � � � � � � � � � � 5 6 + 1 2 + - ( 5 1 
 � E � � 
 � 
 - � � � 6 � � � 	 1 � - 7 
 � � � � 	 1 � . 
 7 � � �
� - � + � � � � - 2 , ; � + � � . 	 � 
 7 � - � 1 . � + � + � � 
 - � + 2 � � � 5 1 . ) 
 � � 2 + 7 7 + � 6 1 � � 
 ) 
 2 � 1 � � � -
� � � � � � � � � � � � � � + - ( � 1 ( 
 � + � � ) � 6 � � 2 5 . 9 7 
 � � 8 � ) 	 1 � 9 ) 
 � � � � � � � 	 � 
 ( � � ) � ,
� - � � � - � 8 � � � � � + 
 - 9 0 � � � G + � 0 	 � � G + 
 6 � � � � � ) 	 � � � 
 0 � + � � 3 � + 2 ( � 	 � 
 ( � � ) � , D �
0 + 1 1 � 1 � 
 ( + G � � 
 ) � 
 7 � � � � � � � 
 - � 0 � . 0 � � � + - E � � � � � � � � � � 	 	 � 
 � � � � � � � �
6 - � � � + � 7 � � � 
 � . ,



L W R b e f g W [ c J W a [ S X

�

p q ¼ q � A � ½ w t v ? ¾ t A ¿
� 
 � � � . � � � ) � 0 � + � � � - � 
 2 � � � � � - 5 � 1 6 ) 	 � 2 6 - 2 � � � � � 5 � 
 � 2 � � � 2 + - ( 
 7 À z } Á Â

| Ã Ä Â Å Æ z Ç Â È Ç É Ç Ê Â Ë Ç , 3 . F - � + G � F 9 0 � ) � � - � � � � � � � � 6 1 � � � � � � � � � - � + � 1 1 . � 
 5 � G + � 0 � 2
� � � 
 - � � + � 6 � + - ( � 	 � 
 � � 2 6 � � 9 � � � � � � � � � - � 2 � � � � + 	 � + 
 - H � � + � + � 	 � � � + � 6 1 � � 1 .
� 	 	 � � � - � + - 	 � 
 ( � � ) � 0 � + � � � - � 
 2 � 5 + 2 2 + - ( � . � � � ) � ² 4 + - 2 � 1 Ì 7 � � H � � � - + � � � » H

D � � � � � ) � - � � ³ , � 
 0 � G � � 9 � � � � � ) � + � � 1 � 
 � � 6 � � � � 
 6 ( � 	 � � � � 	 � � 
 � 1 � � � � �
2 � ( � � � � + - 9 7 
 � � 8 � ) 	 1 � 9 Í 6 + - 1 � - � � � . � � � ) 7 
 � 1 
 � � � + - ( � + ( � � � � 2 � ² Í 6 + - 1 � - �  ³ 9
� - 2 � � � I Î Ï Ð Ñ Ò � . � � � ) ² � � � � 1 + - ( Ó � . ( � � � �  ³ 9 0 � + � � + 2 � - � + 7 + � � � � 6 � � � �
� + � 6 � � + 
 - � ,

< - � + G � � 6 1 � � 5 � � � 2 � . � � � ) 9 5 . 
 6 � 2 � 7 + - + � + 
 - 9 � � � � ) 	 � � � 
 	 � 
 G + 2 � � 6 1 � � � 
 � 
 G � �
� G � � . � G � - � 6 � 1 + � . � � � � � � - � � + � � , ; � + � � � � � � � ( . � � - 	 � 
 G � � + ( � 1 . � 6 � � � � � 7 6 1 + -

� 
 ) � � . 	 � � 
 7 � + � 6 � � + 
 - H + - 	 � � � + � 6 1 � � 9 4 + - 2 � 1 Ì 7 � � � Ñ m J K � 	 	 � � � � � 
 5 � � 0 
 � 1 2 �
� 1 � � � 5 + 2 2 � � 0 � � - + � + � � 1 1 
 0 � 2 � 
 5 + 2 6 - 2 + � � 6 � 5 � 2 � 
 0 � � 2 � � � 1 � ) 9 � - 2 � � � � 1 + - (� - 2 � . ( � � � � � I Î Ï Ð Ñ Ò + � � � 	 � 5 1 � 
 7 + 2 � - � + 7 . + - ( � - . 2 
 6 5 1 � � 2 6 ) ) . � � 6 � � � �
0 + � � � � ) � 1 1 - 6 ) 5 � � 
 7 � � � 2 � , N - � 
 6 � � ( � 2 5 . � � � � � � � � 6 1 � � 9 + � � � � � � � � - � 1 . 5 � � -

� 6 ( ( � � � � 2 5 . � � G + 2 4 � G . ² 4 � G . �  ³ � � � � � � 
 ) 5 + - � � + 
 - 
 7 � � Ñ m J K � 1 + E � � 6 1 � �
5 � � � 2 5 + 2 2 + - ( � . � � � ) � - 2 � 5 � 6 � � � 7 
 � � � � � � 2 � 	 1 � . � � � 	 � 
 5 � 5 1 . + ) 	 1 � ) � - � � 2 
 -

� 	 � � + � 1 + � � 2 � � � 2 0 � � � � 9 ) + ( � � 5 � � - 
 6 ( � � 
 	 � 
 2 6 � � � � � � 
 - ( ) � � � � - + � � 1 3 � + 2 ( � �
	 1 � . � � ,
D � � � + - E 9 � 
 0 � G � � 9 � � � � � � + � + � � 
 5 � 6 - 2 6 1 . 
 	 � + ) + � � + � H � � � � � � � � ) + - 	 � � � + � 6 1 � �
� 
 5 � � � 1 � � � � � � � � � � � � + 
 6 � 	 � 
 5 1 � ) � � � � � 0 + 1 1 � � + � � + 7 � � . � � � ) + � � 
 5 � 5 6 + 1 � 6 � + - (� � + � � 	 	 � 
 � � � , � + � � � 1 . 9 � � � 5 + 2 2 + - ( � 
 ) 	 
 - � - � 0 + 1 1 
 - 1 . � � G � � G � � . 1 + ) + � � 2

� 5 + 1 + � . � 
 � � � � 
 - � 5 
 6 � + � � 
 	 	 
 - � - � � � 5 + 2 � H � 6 ) � - 	 1 � . � � � 7 � � � 6 � - � 1 . � � E
� 6 � � � + 
 - � � 5 
 6 � � � � ) � � - + - ( � 
 7 5 + 2 � 9 � - 2 6 � � � � � � - � 0 � � � � 
 	 1 � - � � � + � 
 0 -
� � � � � � ( . , 3 � + - ( � 5 1 � � 
 ) � E � 6 � � 
 7 � � + � E + - 2 
 7 + - 7 
 � ) � � + 
 - � 
 � � G � - � 
 7 � � ) � � � �
� 6 � � � + 
 - � - � � 2 � 2 � 
 � � � 6 + � � + � � 0 + � � 
 6 � � � � 
 ) � � � � ( � � � 	 � � � � - � + - ( + � � 5 � � � � � � 1 .
� � � ) � 2 + 7 7 + � 6 1 � ,

; 
 � � E � � � 
 - � � � � � � 8 � ) 	 1 � � � 6 	 	 
 � � � � � � . 
 6 � 1 � 7 � � � � - 2 
 	 	 
 - � - � 
 	 � - � 0 + � �
�
♠

9 . 
 6 � 	 � � � - � � 2 
 6 5 1 � � 9 � - 2 . 
 6 � � + ( � � � � � - 2 
 	 	 
 - � - � � � 2 
 6 5 1 � � , Ô 
 6 E - 
 0
� � � � � � � 1 � � � 5 + 2 � � � � � 
 - G � - � + 
 - � 1 � + , � , � � � . � 
 - G � . ) 
 � � + - 7 
 � ) � � + 
 - � � � -

� + ) 	 1 . � � + � + - ( � � � � � � E � � � 9 5 6 � . 
 6 � � � + - 2 
 6 5 � � 5 
 6 � � � � � 8 � � � ) � � - + - ( 
 7 � � �
� � 2 
 6 5 1 � , ; � + � � + � 6 � � + 
 - + � � 6 7 7 + � + � - � 1 . 6 - 6 � 6 � 1 � � � � + � + � 6 - 1 + E � 1 . � 
 5 �
) � - � + 
 - � 2 + - � � � 
 	 	 
 - � - � � � � . � � � ) 2 � � 1 � � � � + 
 - � � 
 - � � + G � 5 1 � + - � � � 	 � � � � � + 
 - �
) + ( � � + - � 1 6 2 � F 0 � � E � � - 2 9 1 
 - ( � 	 � 2 � � 6 + � F 9 F � � � � � + ( � � � � � 2 	 
 + - � � 9 � � 1 � � � �
� � � � � � 	 � 2 � � F 9 F � � 1 � � � � � � � + ( � � � � � 2 	 
 + - � � 9 2 � 7 � - � + G � 1 . 
 � + � - � � 2 � � - 2 F 
 � � G � -

F 5 + 2 2 � 5 1 � � � � � � � 6 + � 9 ) 
 2 � � � � � � + ( � � � � � 2 � � � � - ( � � F , � 
 � E - 
 0 + - ( 0 � + � � 
 7 � � � � �
� 1 � � � - � � + G � � + � � � � � 
 � � � � � 
 - � 0 + 1 1 � 1 � � � 1 . 5 � � ) � y 
 � � � - 2 + � � 	 0 � � - 	 1 � - - + - (
 - � � � 
 0 - - � 8 � 5 + 2 9 . � � � 2 2 + - ( � 	 � � + 7 + � � 6 1 � � � 
 2 � � 1 0 + � � � G � � . � 6 � � � + � 6 � � + 
 - + �
� 2 � 6 - � + - ( � � � E ,



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \

�

� � � 
 - 2 1 . 9 � 6 � � � � � 7 6 1 	 1 � . � � � 	 � � + � 1 1 . + - 2 � 7 � - � � � � � � 6 + � � � � � � � � � � 5 + 2 2 + - (� 
 ) 	 
 - � - � + � � 5 1 � � 
 	 � � � 
 - � � � � 	 � 
 5 � 5 + 1 + � � + � � + - 7 
 � ) � � + 
 - � 8 � � � � � � 2 7 � 
 ) � � �
5 + 2 2 + - ( � 
 � � � 	 1 � . + - ( � 
 ) 	 
 - � - � , 4 � G . � � � 6 ( ( � � � � 2 � � � � + � � � � 6 � � 7 
 � � � � � � � 2 �
	 1 � . � � + - G 
 1 G � � 5 � 6 � � � 7 
 � � � � � � � � � 7 
 � 
 	 � + ) � 1 	 1 � - � + - � � � � 
 7 � 1 � � ( � - 6 ) 5 � � 
 7
	 
 � � + 5 1 � 2 + � � � + 5 6 � + 
 - � 
 7 � � � � � � 2 � H 5 6 � + 7 � � � � . � � � ) + � 6 - � 5 1 � � 
 ( 6 � � � 0 � + � � 
 7
� � � � � 2 + � � � + 5 6 � + 
 - � � � � � � � 1 + E � 1 . 
 - � � 9 � � � � � + � - 
 � � � � 
 - � 
 � 6 	 	 
 � � � � � � + � 0 + 1 1
	 1 � . 	 � � � + � 6 1 � � 1 . 0 � 1 1 ,
4 � � 6 � 
 - � � � ( � + - 1 
 
 E � � � - � + ) 	 1 � � 8 � ) 	 1 � , � 6 	 	 
 � � 9 � � 2 � � 1 � � � � 9 � � � � � 
 6 � � + �
� G � 1 6 � � + - ( � 0 
 � 
 ) 	 � � + - ( 	 1 � - � � 
 - � 0 
 � E � + 7 D � � � 	 
 � � � � � � � � � �

♣
< 9 � - 2 � � �


 � � � � + 7 � � � � + � ) 
 - 2 � 6 + � + � 2 + � � � + 5 6 � � 2 � 
 � � � � N � � � � � � � � 1 � � � � 7 
 6 � 
 7 � � � � + 8
� � � 2 � 
 6 � , � - � � � � 5 � � - � � 
 7 
 � � � � + - 7 
 � ) � � + 
 - 9 � � � 7 + � � � 	 1 � - + � � » � Õ 5 � � 9 � - 2 � � �

� � � 
 - 2 � � � 1 � � � � � � - � � » Õ � � � - � � 
 7 � 6 � � � � 2 + - ( , � 7 9 � 
 0 � G � � 9 D � � � � � � 
 	 � - � 2
0 + � � � - 
 - � G 6 1 - � � � 5 1 � 	 � � � � ) 	 � + G � 5 + 2 
 7 �

♠
9 
 - � 0 
 6 1 2 - 
 � ) � 1 1 . � � + - E + �

6 - 1 + E � 1 . � � � � � � � � 2 � - < � � + - � - 
 � � � � � 6 + � H � + - � � 
 - � � 8 	 � � � � � � G � - 
 7 � + � � � � 2 �
� 
 5 � � 	 � 2 � � 9 + � � 1 � 
 5 � � 
 ) � � ) 6 � � ) 
 � � 	 � 
 5 � 5 1 � � � � � � � � � � 1 � � � � � � - � � 1 7 � � �
� + � ) 
 - 2 � , � 
 - � � � 6 � - � 1 . 9 
 - � 0 
 6 1 2 	 � � 7 � � � � � � � � 
 - 2 	 1 � - , ; � + � + � � � � 1 � � + G � 1 .

� + ) 	 1 � 	 + � � � 
 7 2 � 2 6 � � + 
 - + 7 
 - � + � � 5 1 � � 
 � � � � 
 - � 5 � � � � � � 1 . � 5 
 6 � � � � E + - 2 
 7
� � - 2 7 
 � 0 � + � � � - 
 	 � - + - ( 5 + 2 
 7 �

♠
+ � � 	 	 � 
 	 � + � � � 9 5 6 � � ( � + - 5 � � 
 ) � �

7 
 � ) + 2 � 5 1 . 2 + 7 7 + � 6 1 � + 7 + � + � 2 
 - � + - � � � ) � 
 7 � 	 � � + 7 + � � � - 2 � � 
 2 � 2 � 6 1 � � ,
� + - � 1 1 . 9 � � � � � + � � � � + � 2 	 � 
 5 1 � ) � � � . � � � ) 6 � + - ( 5 � 6 � � � 7 
 � � � 2 
 6 5 1 � � 2 6 ) ) .

� - � 1 . � + � + � 5 . + � � - � � 6 � � + - � � 	 � 5 1 � 
 7 � � � � 
 - + - ( � 5 
 6 � 
 � � � � 	 1 � . � � � � 5 � 1 + � 7 � � 5 
 6 �
+ � � 
 0 - � � - 2 , < � 2 � � 1 � � � � 9 � � + � ) � � - � � � � � 	 1 � . � 5 � � � 2 
 - 5 1 6 7 7 � � - - � G � � 5 �

� � 1 � � � � 2 9 � G � - � � 
 6 ( � � � + � ) � . 5 � � � � 
 - 1 . 0 � . � 
 ( + G � � � � 
 	 	 
 - � - � � � � � � - � �
� 
 ( 
 0 � 
 - ( , � 
 � � 8 � ) 	 1 � 9 0 + � � y 6 � � � ) � 1 1 � � � 2 � 
 - � � � � � 5 1 � � ( � + - � � � � + - ( 1 � � 
 -
/ + - ( + - � � - 2 9 + � ) � . 	 � . � 
 	 1 � . � � ) � 1 1 � � � 2 7 � 
 ) � � � � � 5 1 � � - 2 � 
 	 � � � � � + � + �
- 
 � � 
 G � � � 2 0 + � � � � � < � � H + 7 � � + � + � 2 
 - � � � � 1 . 
 - 9 + � 0 + 1 1 6 � 6 � 1 1 . 5 � + ) 	 
 � � + 5 1 �
7 
 � � � � � + ( � � � � � - 2 
 	 	 
 - � - � � 
 0 
 � E 
 6 � � � � � � � � � � � 
 � 
 	 1 � . � + � < � � , � -

2 � 7 � - � � 9 � � � + � � 6 � + � � G � - ) 
 � � � 1 � � � � � 6 � , ; 0 
 2 + 7 7 � � � - � 	 1 � . � ) + ( � � 5 �
� � 6 + G � 1 � - � + 7 G + � 0 � 2 5 . � 2 
 6 5 1 � � 2 6 ) ) . � - � 1 . � + � 9 � G � - � � 
 6 ( � � � � . + - � � � 1 + � .
0 + 1 1 � 
 - G � . 2 + 7 7 � � � - � 	 + � � � � 
 7 + - 7 
 � ) � � + 
 - � 
 	 � � � - � � ,
< 5 � 6 � � � 7 
 � � � 	 1 � . + - ( � 
 ) 	 
 - � - � � � � � � � � � ) 	 � � � 
 � 
 - � � � 6 � � 	 1 � - � 7 
 � � - � - � + � �
� � - 2 � � 
 - � � + � ( 
 + - ( � 
 5 � � + ( � 1 . + - � 7 7 + � + � - � , ; � � � � � � � � � � 	 � � � 7 
 � � � 
 ) 	 1 � � �

2 
 6 5 1 � � 2 6 ) ) . � - � 1 . � + � � � � � � � E � � 	 � � � - � � � � � - 2 
 	 	 
 - � - � � � G + � 0 � 
 7 + � � 
 0 -
� � - 2 + - � 
 � � � 
 6 - � + � y 6 � � ( 
 + - ( � 
 5 � + - 7 � � � + 5 1 . 1 � � ( � , � 6 ) � - 	 1 � . � � � � � � ) � 

� � � � 
 - � 5 
 6 � � + - ( 1 � � 6 + � � 7 + � � � 9 � � � - � 
 ) 5 + - � � � � 	 1 � - � � 
 7 
 � ) � 	 1 � - 7 
 � � � �
� - � + � � � � - 2 � , ; � + � + � � ) 6 � � ) 
 � � � 7 7 + � + � - � � 	 	 � 
 � � � 9 5 6 � � G � - + 7 � � + � ) + ( � � - 
 �
5 � � � � � + - ( 1 � 7 � � � + 5 1 � � 
 1 6 � + 
 - 9 
 - � � � - � � � - . � � � � 2 � 2 6 � � � � � � 5 � 6 � � � 7 
 � � �

2 
 6 5 1 � � 2 6 ) ) . � - � 1 . � + � 0 
 - � � 0 
 � E ,



L W R b e f g W [ c J W a [ S X

�

  q � A t � t ? � u t ½ � A B � � B A C º w @ � C @ v A �
� - � � + � � � � � + 
 - 9 0 � 0 + 1 1 	 � � � � - � � - 
 G � � G + � 0 
 7 � 	 � 
 	 
 � � 2 � � � � + � � � � 6 � � 5 � � � 2 
 -
� � � + 2 � � � 
 6 � 1 + - � 2 � 5 
 G � , ; � � 	 + � � 6 � � + � � � � � 
 0 - + - 2 + � ( � � ) � � � � � � 0 
 ) � + -
� 
 ) 	 
 - � - � � � � � � � � � 6 5 � . � � � ) � 7 
 � 5 + 2 2 + - ( � - 2 	 1 � . ,
; � � 7 + � � � E � . + 2 � � + - � � � 2 � � + ( - + � � 
 ) � + - � � + - � � 1 � � � 2 + � � + - � � + 
 - 5 � � 0 � � - 1 
 ( + � � 1

� - 2 	 � 
 5 � 5 + 1 + � � + � + - 7 
 � ) � � + 
 - , 4 
 ( + � � 1 + - 7 
 � ) � � + 
 - � 
 ) � � 7 � 
 ) � � � 5 + 2 2 + - ( � - 2
	 1 � . 9 � - 2 � � � 2 � 7 + - + � + 
 - � 
 7 � � � � ( � � � 2 � 
 - 5 + 2 2 + - ( � . � � � ) , ; � + � + � ) � + - � � + - � 2 � �

� � � � 
 7 2 � � 1 � � � � + G � � 6 1 � � , ; � � � 6 1 � � 2 � 7 + - + - ( � � � 5 + 2 2 + - ( � . � � � ) � � E � � � + - 	 6 � � � �

 5 � � � G � 2 5 + 2 2 + - ( 9 � - 2 	 � 
 2 6 � � � � � � 
 7 Ö ~ À Ç Ê | z } À Ê Ç 9 0 � + � � 1 + ) + � � � � 	 
 � � + 5 1 � � � � 2
2 + � � � + 5 6 � + 
 - � 0 � + � � � � - � 8 	 1 � + - � � � E - 
 0 - 7 � � � � � � � � � � � � � � � � - + - � 6 � - 6 � � 2 � �

+ - 	 6 � � 
 � � � 	 � 
 5 � 5 + 1 + � � + � � � � � 
 - + - ( � 
 ) 	 
 - � - � 9 0 � + � � 9 ( + G � - � � � � 
 7 � 
 - � � � � + - � �
× 9 6 � � � � � � 
 � � � � � + � � + ) 6 1 � � + 
 - 	 � 
 � � 2 6 � � � 
 	 � 
 2 6 � � � - � � 5 + � � � � + 1 . 1 � � ( � � � � 
 7

� � - 2 
 ) 2 � � 1 � Ø 7 
 � 0 � + � � × � 
 1 2 � , � D � 0 + 1 1 + - � � � � � � 6 � 1 � � 7 � � � 
 � 1 � ) � - � � 
 7
� � � � � � � � � � � F � � 2 � � 1 � F � , ; � � 1 � � ( � � � � � � + � � 
 7 Ø 9 � � � ) 
 � � � � � 6 � � � � � � � 	 + � � 6 � � + �

( + G � � 
 7 � � � � . � � � ) � � 	 � 
 5 � 5 + 1 + � � + � E - 
 0 1 � 2 ( � ,
< 1 1 � 
 ) ) 6 - + � � � + 
 - 5 � � 0 � � - � � � 5 + 2 2 + - ( � - 2 	 1 � . + - ( � 
 ) 	 
 - � - � � + � + - � � � ) � 
 7
� 
 - � � � � + - � � � - 2 � � � � 
 7 � � 2 � � 1 � , � - + � + � 1 1 . 9 � � � � � � 2 � 	 1 � . � � + � 	 � � � � - � � 2 0 + � � � � � �


 7 � � 2 � � 1 � � 6 ) ) � � + � + - ( � � � + - 7 
 � ) � � + 
 - ( � � � � � � 2 2 6 � + - ( � � � 5 + 2 2 + - ( H + 7 � � �
� � � 2 � 	 1 � . � � 0 + � � � � 9 + � � � - � 2 2 � 8 � � � � 
 - � � � � + - � � ( � + - � 2 
 � � . 	 
 � � � � + � � 2 2 6 � + - (� � � � 
 6 � � � 
 7 � � � 	 1 � . 9 � - 2 � � E � � � � � 
 � � � � � + � � + ) 6 1 � � 
 � 7 
 � � - � 0 � � � 
 7 � � 2 � � 1 �
0 � + � � � � 7 1 � � � � � � � 8 � � � + - 7 
 � ) � � + 
 - ,

� Ù Ú Ú Ù � Û

N G � 1 6 � � + 
 -
� - � 6 � � 1 - � � �

3 + 2 2 + - ( � . � � � )
� � 6 1 � � 5 � � � 2 �

� � 	 � � � � - � � � + G � 2 � � 1 �
� � + ) 6 1 � � + 
 - �

Ü Ý � %

� + - ( 1 � � � 6 + � � - � 1 . � + �
� 5 � 6 � � � 7 
 � � � �

¶ 1 
 5 � 1 � - � 1 . � + �
� < � 	 1 � - - + - ( ) � � � 
 2 �

Probabilistic
information

about
representative

deals

· w B � A B � p � � G � � G + � 0 
 7 	 � 
 	 
 � � 2 � � � � + � � � � 6 � �



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \



� 2 � � 1 1 . 9 � � � 1 + - E 5 � � 0 � � - � � � 5 + 2 2 � � � - 2 � � � � � � 2 � 	 1 � . � � 0 
 6 1 2 5 � � . ) ) � � � + � � 1 �
� � 6 � � � � 5 + 2 2 � � 0 
 6 1 2 � 1 � 
 5 � � 5 1 � � 
 � � E � � � � � � 2 � 	 1 � . � � 0 � � � � � � 1 + E � 1 + � 
 
 2
0 
 6 1 2 5 � 
 7 ) � E + - ( � � 
 - � � � � � 9 ( + G � - � - � � � 6 � 1 2 � � 1 � - 2 � � � � 
 7 � � 2 � � 1 � 0 � + � �
� � 7 1 � � � � � � � � � � � 
 7 E - 
 0 1 � 2 ( � 
 7 � � � � 	 1 � . � � , � - 	 � � � � + � � 9 + � � � � ) � � � � � � � + � + � + -

( � - � � � 1 ( 
 + - ( � 
 5 � 7 � � � 
 
 � 8 	 � - � + G � + - � � � ) � 
 7 � 
 ) 	 6 � � � + 
 - � 1 � � � 
 6 � � � � 9 � - 2
� 
 ) � F � 6 + � E � - 2 2 + � � . F � G � 1 6 � � + 
 - ) � � � 
 2 + � � � � 6 + � � 2 , � - 
 6 � + - + � + � 1 	 � 
 � 
 � . 	 � 9

0 � � � G � � � 
 � � - � 
 + ) 	 1 � ) � - � � � + � � � � - � 6 � � 1 - � � 0 
 � E � � � � � � � � � + - 7 � � � � 0 

� 6 � � - � � � 9 
 - � 7 
 � - 
 � � � 6 ) 	 � � 
 - � � � � � � 9 � - 2 
 - � 7 
 � � 6 + � � 
 - � � � � � � , N � � � - � � + �

� � � + - � 2 
 - � - 6 ) 5 � � 
 7 2 � � 1 � 0 + � � E - 
 0 - � � � 6 1 � � 9 � - 2 + � � � � - � � 	 � 5 1 � 
 7 � � E + - (� - 6 - E - 
 0 - 2 � � 1 � � + - 	 6 � 9 � - 2 	 � 
 2 6 � + - ( � � � � 
 7 7 
 6 � � � � - 
 6 � 	 6 � � 9
� � 	 � � � � - � + - ( � � � 	 � 
 5 � 5 + 1 + � + � � 
 7 ) � E + - ( � � � 
 � 
 � � + � � � � - � � + � E � � � � 	 � � � + G � 1 . ,
� ) 	 1 � ) � - � � � + 
 - 
 7 � � � 5 + 2 2 + - ( � 
 ) 	 
 - � - � 
 7 � � � 	 � 
 � 
 � . 	 � � . � � � ) + � - 
 0
� � � � 
 - � 5 1 . 7 � � � 2 G � - � � 2 9 � - 2 0 � 0 + 1 1 2 � � � + 5 � + � + - ) 
 � � 2 � � � + 1 + - � � � � + 
 - � , � -

� � � � + 
 - : 9 0 � 0 + 1 1 � E � � � � 
 6 � � � � 	 � 
 	 
 � � 2 2 � � + ( - 
 7 � � � � � � 2 � 	 1 � . � � ,



L W R b e f g W [ c J W a [ S X

� �

´ q = A C º w @ � C @ v A � t ¸ @ º � > w u u w s � C t � � t s � s @
´ q p Þ t ¾ @ º � > w u u w s � ¾ t A ¿ ? � B s � ß B � � � �

D � 0 + 1 1 � � � � � 5 . ( + G + - ( � - + 1 1 6 � � � � � + G � � 8 � ) 	 1 � 9 + - 0 � + � � � � � 5 + 2 2 + - ( � . � � � ) � � �
� 
 ) � E � � � + ) 	 1 � 9 5 6 � � � + 1 1 - 
 - � � � + G + � 1 2 � � + � + 
 - H � � � 2 + � � 6 � � + 
 - + - � � + � � 6 5 � � � � � + 
 -
0 + 1 1 � G 
 + 2 � � � � - + � � 1 + ) 	 1 � ) � - � � � + 
 - 2 � � � + 1 � , � 
 - � + 2 � � � � � � + � 6 � � + 
 - + - 2 + � ( � � ) � �

♠ 
/  �

♥ 
/ à : �

♦ 
� �  � :

♣ 
� »

♠ 
< à � � � ♠ 

� � » : �
♥ 

Í � �
♥ 

 »
♦ 

Í � � � á
♦ 

/ à � �
♣ 

<  � â
♣ 

� � � �
♠ 

Í �
♥ 

< � � � �
♦ 

< »
♣ 

/ Í à : �

� t A @ º á B ? @ â t v @ º � � ? @
� B ? ? � B ? ? p

♣
· t v > � �

p
♥

� B ? ? ã
· w B � A B �   � � � E + - ( � 2 � � + � + 
 - + - � � � 5 + 2 2 + - (

� 
 6 � � � � � 
 	 � - � 2 0 + � � �
♣

9 0 � + � � + � ) � � - � � � � - � � 6 � � 1 5 + 2 � � 
 0 + - ( � � 1 6 5 � 6 + �
� - 2 � � 	 
 + - � � 
 � ) 
 � � , D � � � � � � 2 
 6 5 1 � 2 7 
 � � � E � � 
 6 � 9 + - 2 + � � � + - ( � - 
 	 � - + - (

� � - 2 � - 2 � � E + - ( 	 � � � - � � � 
 5 + 2 � + � 5 � � � � 6 + � H 
 - � � + � 9 � 
 � � � � � � 5 + 2 �
♥

9 0 � + � �
� � 
 6 1 2 � � 
 0 � 
 ) � � � + - ( � + ( - + 7 + � � - � 1 . 5 � � � � � � � � - � ) + - + ) 6 ) � � � 	 
 - � � , � � + - � �

	 � � � - � � 0 + 1 1 � � G � � - 
 � � � � � � � - � � � 
 5 + 2 9 � � � � - � 7 7 
 � 2 � 
 	 � � � 0 + � � � � � � 1
) + - + ) 6 ) � , N � � � � � � 	 � � � � 2 9 0 � + � � 	 � � � 6 ) � 5 1 . ) � � - � � � � � � � � � � � G � � . 0 � � E
� � - 2 0 + � � - 
 ( 
 
 2 � 6 + � H - 
 0 � 
 6 � � � � � � 
 2 � � + 2 � 
 - � + � - � 8 � 5 + 2 , � � + � � 1 � � � � � � �
� � � � 
 6 1 2 5 � � � + - E + - ( � 5 
 6 � � � 
 - � � � � � + - � � � � � � H 0 + � � 
 6 � � + ) 	 1 + 7 . + - ( � � �
	 + � � 6 � � � 
 
 ) 6 � � 9 0 � � � - � � . � � � � � + � 
 - 1 . � 1 � � � - � � + G � � � � � � + � � � � � � � 
 5 + 2 ( � ) �

2 + � � � � 1 . 0 + � � :
♥

9 
 � � 1 � � 5 � � 
 } À Á } Ê Â Ê ~ ä z Ë Â 0 + � � �
♥

, D � � � � � + � ) � � - � 9
+ - � 6 + � + G � 1 . 9 + � � � � � 	 � � � - � � � � 
 6 1 2 5 + 2 :

♥
+ 7 � � � 
 - � + 2 � � � � � � � � + � � � - 2 + �



l Q [ U X W f U m X Y c n S W \ W M Y f X Q o ^ Q X Z c T Q X J S W \ Q [ Y [ n W b Q ` U l Q R R ` [ Y f W U Y [ n K n S [ U \

� �

� + ( - + 7 + � � - � 1 . 5 � � � � � � � � - � � � � � + - 2 + � � � � 2 5 . � + � 	 � � � � 2 + - ( 5 + 2 � H 
 � � � � 0 + � � � �
� � 
 6 1 2 	 � � � ,

< - � G � 1 6 � � + 
 - 
 7 � � � 7 + � � � � 1 � � � - � � + G � + � � 6 + � � � � � � + ( � � � 7 
 � 0 � � 2 9 � + - � � 0 � � 8 	 � � � + �
� 
 � - 2 � � � 5 + 2 2 + - ( H � 1 1 � � � � + � - � � � � � � � . + � � 
 � � � + ) � � � � 
 0 1 + E � 1 . + � + � � 
 - � � �
5 � � + � 
 7 � � � + - 7 
 � ) � � + 
 - ( + G � - � � � � � :

♥
0 + 1 1 ) � E � , � - 	 � � � � + � � 9 � � + � 0 + 1 1 5 � 2 
 - �

5 . 6 � + - ( � � � � � 
 � � � � � + � � + ) 6 1 � � 
 � � 
 ( � - � � � � � � � � � 
 7 � � 2 � � 1 � 9 � - 2 � � � - ( � � � + - (� - � G � 1 6 � � + 
 - 
 7 � � � � � � 2 � � 1 7 � 
 ) � � � - � 6 � � 1 - � � 7 
 � � 6 + � � 
 - � � � � � � H � � � � 8 	 � � � � 2
G � 1 6 � 
 7 � � � � 
 - � � � � � + � � � � - � 
 ) 	 6 � � 2 5 . ) 6 1 � + 	 1 . + - ( � � � 	 � 
 5 � 5 + 1 + � . 
 7 � � � �
� � � 6 1 � 5 . � � � � � 
 � � 7 
 � ) � E + - ( + � 9 � - 2 � G � � � ( + - ( � � + � 
 G � � � � � � � � 
 7 � � 2 � � 1 � ,
; � � � � � 
 - 2 5 + 2 + � ) 
 � � + - � � � � � � + - ( 9 � + - � � � � � � � � � � � 0 
 	 
 � � + 5 1 � � 
 - � + - 6 � � + 
 - � 
 7
� � � 5 + 2 2 + - ( � 0 � - � � 2 � 
 � � � � 
 - � 5 
 6 � 0 � � � 2 � � + � + 
 - � 
 � � � 0 + 1 1 ) � E � 
 - � + � - � 8 �
5 + 2 , < � + - � � � 7 + � � � � 1 � � � - � � + G � � 5 
 G � 9 0 � 5 � ( + - 5 . ( � - � � � � + - ( � � � � 
 7 � � 2 � � 1 �
7 � 
 ) � � � + - 7 
 � ) � � + 
 - � G � + 1 � 5 1 � � 
 6 � + - � � � 	 � � � � - � � + � 6 � � + 
 - , � 
 � � � � � 
 7 � � � � � � �

2 � � 1 � 9 0 � ) 6 � � 2 � � + 2 � 0 � � � � � � � 
 � � � 0 + 1 1 � 
 - � + 2 � � � + � � � - 2 � 
 5 � F � + ( - + 7 + � � - � 1 .
5 � � � � � � � � - � � � � � � 1 � � � 2 . + - 2 + � � � � 2 F , D � 0 + 1 1 � � 7 � � � 
 � � . 	 + � � 1 ) � ) 5 � � 
 7 � � + �

� � � 
 7 � � 2 � � 1 � � � � � 9 � - 2 7 6 � � � � � 6 � � � � � - 2 � � � 
 � � 7 � � � 
 � � � � 
 � � � � - 2 � 
 6 � �
� � - 2 � + - � � 9 � � 5 � + - ( � � � E - 
 0 - � 
 6 � � � � - 2 ,
D � - 
 0 � 0 + � � � 
 6 � 	 
 + - � 
 7 G + � 0 � 
 � 
 � � � � 0 � � � G � � � � 6 ) � 2 � � � � � + � � � - 2 + �
� � , � � 
 ) � � + � 9 � 
 ( � � � � � 0 + � � � � � 5 + 2 2 + - ( 9 0 � � � - ( � - � � � � � � � � � 
 7 � � 2 � � 1 � 0 � + � �
� � 	 � � � � - � � � � 	 
 � � + 5 1 � � � - 2 � � 
 � � � � 
 6 1 2 � � + - E � � � � � 
 6 � � � � 2 , � - � � � ( � + - 9 0 �
� � 1 1 � � . 	 + � � 1 ) � ) 5 � � 
 7 � � � � � � � � 9 � - 2 1 � � � � 5 � � � � � 
 6 � � � � - 2 , � � � ) � ) 5 � �
� � � � � 
 � � � � � � � - 2 + � � � � 6 ) � 2 � 
 5 � � � � , ; � � � 6 � � � + 
 - - 
 0 + � 0 � � � � � � � � + � �

( 
 
 2 � � - 2 7 � 
 ) � � � � 	 
 + - � 
 7 G + � 0 � � � 6 � 0 � � � � � � � � � � + � 2 - � � � � 2 1 � G � 1 
 7 � � 2 � � 1 �
� � � � 9 � � + � � + ) � � � � 6 ) + - ( � � � � � � � � 
 6 � � � � - 2 + � � � , < � 6 � 6 � 1 9 0 � � � 1 1 � � . 	 + � � 1

� 
 � � � � � - 2 � � ,
D � - 
 0 0 � - � � 
 E - 
 0 9 7 
 � � � � � � � 9 0 � � � � � � � � � � 
 ) 5 + - � � + 
 - � � � � � + � 5 � � � � �
� � � - � � � � G � � � ( � � 
 G � � � 1 1 � � � � � - 2 � � � � � 
 7 � � � � � 9 0 � � - 	 1 � . + - ( � 
 - � � � � � � + -
� � � � � � , � 7 + � + � 9 0 � � � � 6 ) � � � � � � 
 � � � 0 
 6 1 2 � � G � 5 + 2 :

♥
H 
 � � � � 0 + � � 9 0 � � � � 6 ) �

� � 0 
 6 1 2 � � G � 	 � � � � 2 , < � � 6 ) + - ( � � � � � � + � 5 + 2 � - 2 � � � � 5 + 2 2 + - ( 9 0 � � � - - 
 0
� � � + ) � � � � � � � 8 	 � � � � 2 G � 1 6 � 
 7 � 1 � � � - � � + G � 5 � 9 + - � � � � � ) � 0 � . � � 0 � 2 + 2 7 
 � � �

� 5 
 G � ,
� - � � + � 	 � � � + � 6 1 � � � � � � 9 + � � 6 � - � 
 6 � � 	 � � � � 	 � � 
 ) � 0 � � � � 
 6 - � � � � + - � 6 + � + G � 1 . � 9 � � � �
5 + 2 2 + - ( :

♥
� � 
 - � � + � 	 � 
 5 � 5 1 . � � � � + ( � � � � 
 + � � H :

♥
0 + 1 1 
 7 � � - � � G � � ( 
 
 2

� � � - � � 
 7 ) � E + - ( 9 � G � - + 7 � 
 � � � � � � � � � - 2 0 � + � � � � 0 
 6 1 2 � 
 - � + 2 � � 	 
 
 � 9 � - 2

 - 0 � + � � � � 0 
 6 1 2 � 
 - � � � 6 � - � 1 . 	 � � � �

♥
, � - 
 � � � � 0 
 � 2 � 9 0 � � � - � � 1 � 6 1 � � � � � � �

� 
 � � � � � 
 6 1 2 - 
 � 5 � � - � 
 6 � � ( � 2 � 
 ) � E � � � � 2 � � + � + 
 - 9 5 � � � 6 � � � � + � 1 + E � 1 . � 

2 � � + 2 � 0 � 
 - ( ,



L W R b e f g W [ c J W a [ S X

� �

� - � � � 7 
 1 1 
 0 + - ( � 6 5 � � � � + 
 - � 9 0 � 0 + 1 1 2 � � � � + 5 � + - ) 
 � � 2 � � � + 1 � 
 0 � � � G � � + 
 6 �
7 6 - � � + 
 - � 1 + � + � � - � � 2 � 2 � 
 � � � 1 + � � � � � � 5 
 G � � - � 1 . � + � � � � + ) 	 1 � ) � - � � 2 + - 
 6 �
	 � 
 � 
 � . 	 � G � � � + 
 - 
 7 � � � 5 + 2 2 + - ( � 
 ) 	 
 - � - � ,
´ q   � º � > w u u w s � ? � ? @ � �

< � 0 � � � G � 2 � � � � + 5 � 2 � 5 
 G � 9 � � � 2 � 7 + - + � + 
 - 
 7 � � � 5 + 2 2 + - ( � . � � � ) + - ) 
 � � � � � 1 + � �
	 � 
 ( � � ) � � � � 5 � � - � � � � - � + � 1 1 . 	 � 
 � � 2 6 � � 1 � 	 � � � � 	 � � 8 � � 	 � + - ( � � � � � � � � ) � - � + -

² Í 6 + - 1 � - �  ³ � H � � � � 6 1 � � � � E � � � + - 	 6 � � � � 5 + 2 2 + - ( � 
 2 � � � � - 2 � � � 	 � 
 ( � � ) � � 
 0 -
� � � 2 � 9 � - 2 	 � 
 2 6 � � � � � - � 8 � 5 + 2 , ; � + � + � + - � 6 7 7 + � + � - � 7 
 � � � G � � � 1 � � � � 
 - � , � + � � � 1 . 9
0 � � � � - 
 � + - � � � � � � � 2 + - � � � � � + - ( � � 	 � � + � 1 9 � � - 2 � � � � 7 � � 2 5 + 2 2 + - ( � . � � � ) 1 + E �
4 + - 2 � 1 Ì 7 � � � � 3 � < H 0 � 0 � - � � 
 6 � � � F - � � 6 � � 1 F � - 
 - � � 
 - G � - � + 
 - � 1 � � . � � � ) 9 0 � � � �
5 + 2 � � � � 2 � 7 + - � 2 + - � � � ) � 
 7 � 
 ) ) 
 - � � � - � � � 
 - � � 	 � � � � � � � � � 6 ) � � - � 5 + 1 + � . � 

� � � � 
 - � - 2 2 � 2 6 � � å ,
N G � - ) 
 � � + ) 	 
 � � � - � 1 . 9 0 � ) 
 � � 
 7 � � - 2 
 - 
 � 0 � - � � 
 E - 
 0 0 � + � � � � � 6 � - � � �

� � � 	 
 � � + 5 1 � 7 
 � ( + G � - � � � 2 � H 0 � � � � � � � 0 � - � � 
 E - 
 0 0 � � � � 
 - 2 + � + 
 - � 
 5 � � + - 
 -
� � � 2 � � 1 9 + 7 � ( + G � - � � � 6 � - � � + � � 
 5 � 	 
 � � + 5 1 � , � - 
 � � � � 0 
 � 2 � 9 � � � 5 + 2 2 + - (� . � � � ) � � 
 6 1 2 5 � � 5 1 � � 
 � � E � � � � 5 + 2 2 + - ( � + � � 
 � . � � + - 	 6 � 9 � - 2 2 � � + G �
� 
 - � � � � + - � � 
 - � � � � � � 2 � � � � � 	 1 � . � � 0 
 6 1 2 � � G � � � 2 � 
 � 
 1 2 � 
 5 � � 5 1 � � 
 ) � E �
� � � 5 + 2 � � � � � � ) � 2 � ,

overcall(d,Bidding,Conditions) :-
single_non_pass_bid_so_far(Bidding,bid(Level,Suit)),
is_a_major(Suit),
in_between(1,2,Level),
other_major(Suit,OtherMajor),
Conditions = [strength(13,maxPoints),

biddability(OtherMajor,1),
no(biddability(OtherMajor,3))].

response_to_1_in_a_suit(rd,[d,bid(1,Suit)|_],Conditions) :-
real_suit(Suit),
Conditions = [strength(8,10),

minLength(Suit,3),
balanced].

response_to_1_in_a_suit(rd,[d,bid(1,Suit)|_],Conditions) :-
real_suit(Suit),
Conditions = [strength(10,maxPoints),

balanced].
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'W',[str(5,maxp),no(confirmed_fit('H')),biddability('S',1)].
'N',[str(0,12)].
'E',[str(18,19),balanced,biddability('H',2)].
'E',[str(16,20),unbalanced,biddability('H',2)].
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Constraints, own hand

Deal matching the constraints

Randomly distribute unknown cards

Are all constraints satisfied?

Are the constraints satisfied worse?

Randomly exchange a
pair of unknown cards
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Stop

Yes

Yes

Undo swap
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