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 ���� � � �� ��� � ++� �� �

�
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 � ���� � �� %$� �� �� � � �
 �� " � #�$%%&
�
� , �� ��� � � �	�, � � �+� � � �� �� � � �� � �
� ��� �� � � � � �	�
� ��� � � � � � �
�� � �
� � � �� �� � � � � �	��� �� � � � �� � � � � �� �	, �	, � �	� �� � �� � � �
� � � � �	�� � � �� 
�� � � � �� 	� � � 	�
� ��� � � � � � � � � 	�� 
�� 	� � � � � ���� �� � � �� � � � 	�� � �� � �
� �� � � � � �� 	�� �

� �� � 	�� � � �
�� � ��� � � �� �
� � 	� � �-�� #� � ��� � � � � �	�� . �/012�� 	� �/$$3$4542�� � � � � 	�� � � � � 	�� � #��� � � � � � �+���	#�
� ��� � #�� � � �� 
�� ���� ��� � � � �� � �	, � �
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� � � � � � � � � 	�� 
�� 	� � � � � ���� �� � � �� � � � 	�� � �� � �
� �� � � � � �� 	�� �

� �� � 	�� � � �
�� � ��� � � �� �
�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

� � � 	� � 	� �

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

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

� ��  � � 
 � � ��� � �� � � �� �� � ! �" 
 �� � � � �� #! ---------------------------------------------------$ 

� ��  � � � 
 �� 
 � ��� ��  � ---------------------------------------------------------------------------------------------:  

$ " � � 
 ��%� ��� � ��� � ������������������������������������������������������������������������������������������������& 

'  � 
 � � ��� �� � � �� � � �! � �� �������������������������������������������������������������������������������� (  

' ��  � � ) ) � �! �� �� ��� ��� � ---------------------------------------------------------------------------------------= 

' ��  � � 
 �� #
 �* � 
 � 
 �+
 � #�� ------------------------------------------------------------------------------= 

' �$ , � �� � #� 
 � �� ------------------------------------------------------------------------------------------------------4 

' �'  � 
 �� ! � ---------------------------------------------------------------------------------------------------------------------4 

' �-  , �� � 
 ��, �) 
 -------------------------------------------------------------------------------------------------------3% 

-  � � �� �� ��� � �� ��  � ���������������������������������������������������������������������������������������� � '  

- ��  " 
 �� � � � �� #! ----------------------------------------------------------------------------------------------------3& 

- ��  � � �� �� ��� � �� ��  �� 
 � � ��� --------------------------------------------------------------------------3& 

.  � � � ���� � � ��	 � 
 � � ��! �� � 
 �, � �/ 0%� �� 
 ) � � � ������������������������� � & 

. ��  � � � � #�� � � � ��� �� �) � ��� � -------------------------------------------------------------------------39 

. ��  � �) � �� ��� � �� � � �� 
 � � ��� ----------------------------------------------------------------------------39 
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� � � � � � � � � 	�� 
�� 	� � � � � ���� �� � � �� � � � 	�� � �� � �
� �� � � � � �� 	�� �

� �� � 	�� � � �
�� � ��� � � �� �
�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

� � �� ��� � � � ��� � �

� #� � ��� � � � � �	�� . �/012�� 	� �� � � �� � � � �� � �� � � � �+#�� 
� �	� �� � � � � � �	, � ��� � � � 	�� 
�� � �#�� . �
	, � �� � �� � � �� 
�� � � � #�� � � � � �� � , �� �� � �/� � � � 2�� � �� 	� � � � � ���� �� � � �>� � � 	�� � ?� �
� � �
� �� � � � � -��

� , �� ��� �� � ���� � �� � 	�� � �� . �	, � �� @�� 	�� . �� 	� � � � � ���� �� � � �� A� � A" �� � � � ��� �� � �� � � �#�
� � � � �� � � � �
� ��� 
� �+#�� #� � ���� �$%%$-��) #��� � � �� . �	, � �� � � � � � �� � 	��� � � �� �	, �� �

� �� � 	�
� � � �� � �� � � 	� . � � �� � 	� �	, � �� � ��� � 	� � �� � 	� � �� B�	, � �� � � �� 	�� � � ��� � �� � � 	� �� �� 
�� � � , �
� � � � � ��� �� � �� �� �� � � � � � �� � � �� � � � � � � � -�

� � 	� �� 	�� � �� � � �#� �� �� � � �� � ���� � �� � 	�+#��� � �� � � �� . �	, � �� � � � � � �� � �� � � � �� � � � �
�� �� �� � �
� � � �� � , �� � � � �+#�� � � �� . �� � � � �� ��	��� �� �� 
��� � � �� . �� �

� �� � 	�� � � � � � �� � 	��� � � �� � �	, � �
� � 	� � �� -�

� � �� ��� � � �	�� 
�	, � ��� � �� � � � � � 	�. � �� � � �+#�	, � ��� � � � � ��� 
�� � � � �
�� � �	, � �. #�� 	� �#B�
� � � �	�� � � ��� � � 
� � � �	�� 

�� �� � � �� �+� ��� � � � � � -��� � � � � � �� . �� � �	, � ��� 	� �� 
��� � �� � � � ��� �
	, � 	��� � � � � � �	�� 

�� �	, � �+� � � 
�	�
�� � �� � � ��� � � � � ��� � � �� �+� ��� � 	�� 
	� ��� �� � � +� ��� 
�
#� � �� -�� � �� � 	�� � 	� �	, �� �	�� � B�	, � �� � �� 	�� � � � �� � � � � ��� �, � � �+� � � �� � � � �� , �� , ��� �� ( � � ��
	, � �� � � � � � 
� �� � �� � � � � ��	�� 

�� �. �� � 	, �� 
�%-<9C-�

� , � �� 	� � #B�	, � �� 
� �� B�� � � � �� 	� �� 
�	, � �
� ��� � �� . �	, �� � �� � >� ��	� � � � '�

� � � � � � � � � � � 	�� 
�� � 	� � �� �� � �
� �� � � � � �� 
�� � �#�� . �� � � �� � �� � � 	� . � � B�

� � � � 	� �� 	�� � �� � � �#� �� �� 
�� � � , �� �� B�� � � D�

� � E� 	�� � 	� �� 
�� � � �	�� � � �;�
�� � �� � � � � �	#�. � �� � � �+#�	, � �� � � � ��� � � � � �-�

� � ��� 	� ��� ��� � � �	�, � � �+� � � �� � +� �		� � �� � � � � ��� �� . �	, � �� �� ��� �� � �#��� � � �	� �� 
�	, � �
>� � � 	�� � �� � �
� �� � � � � B�� � � � � ��� . �	, � �+� � � �#� � ��� �	, �3%%C�� � � � ��� � � � � � B�	� �	, � �
+� � � �#� � ��� �	, � � 	�� � #�� � � ��� � � � � � -�

� , �� ��� � � �	B�� � � � ��+� � �� ���	, � �� 	� � #��� � � �	� �� � � �� � � � �� 	� �� 
�	, � �
� ��� � �� . �� � � 	�� � � '�

32� A� 	�� � � � 	�� � �

$2� � � � � � ��� � �� � � �A� � � 	�
�� � 	�� � �� 
�+� � � �#� � ��
�� � � �

: 2� " � � � ��� � ��� � 	�� � �

&2� ! � � � �	� �� � � �� � � �#� �� B�

52� � � 	� �� 	�� � �� � � �#� �� �

<2� � � � �	�� � � ��� � � � � �	#�� � � �	� �� � � � ��� � � � � ��

92� � � � � �� � �� � � �� � � �� �� � � � � �� � � �
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� �� � 	�� � � �
�� � ��� � � �� �
�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

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

� �� � � � 
 � � ��� � �� � � �� �� � ! �" 
 �� � � � �� #! �
� , � �� 	� � #�+��� 
�� � 	� �� � 	�
�� � �� � � � � ��� � �	� �+� �� � � � ��� � �� � �� , � � � ��� �� � +�� �$-3�+� �� � -��

�

, � 3�
 �� �� ��/ 0%��) 
 � � ��� � � 
 � � ) 
 � ��) � � 
 �� �

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

/32� ) � � � �" � � � ��  � ���$%%: �� � � � � � � �

/$2� %C�� � � �� 8� �� � � �� � � � � � � �� � �	, � �� � 	� � �� �

/: 2� $5C�� � � � $5C�� � � �� � � � � � � ��� � � � � �� � �	, � �� � 	� � �� �

/&2� 5%C�� � � �� 5%C�� � � �� � � � � � � ��� � � � � �� � �	, � �� � 	� � �� �

/52� 95C�� � � � 95C�� � � �� � � � � � � ��� � � � � �� � �	, � �� � 	� � �� �

�

) � � � �#� � ��
�� � ��� � � �� �, � � � �+� � � ��� � � 	�
�� � �� � � �	, � �� � � � � � �� � 	��� � � �
� ��	, � �) � � � �
� � � � ��� �� �� � �� � � �� � 	-�� , � � �+#�� , � � . �� . �	, � �� � � �� � �� � � 	� . � � B�	, � �� � � � � � �
� � 	��� � � �
� ��	, � �� 	, � ��� � � � � ��� � �� � �� �� � 	� �� �� � � -�

0� �� . �	, � �� � � � �� � � 
�. � �� 	�� � �� 
�	, � �� @�� 	�� . �" �� �� 
� �� � �� 	�� � �� � � � �B�	, � �� � 	��� � � �
� � �� ��� � � � � �� � 	� �	, � �� � 	� � �� �� � � �� � � � � �� � � � 	� �� 
�� ���� � � �� 	�� � � ��� � �� � � 	� �� �� � �� �
� �� � � � � � -��

� ���	, � �� � � � � ��� � �� � �� ��� � �� �	, �: ��� � � � � �� � � � � �� � � � �� �� . �	� �	, � �� � � �� � ��� �	, � �
F" �� �� 
� �� � �� 	�� � �" � � � ���� . �� � �� � � � � �8� 	� �
� ��� 
� �/� 
� B�� � �#�$%%: 2G-�

� , � �� � � �� 	�� � � ��� � � � � � � � � 	�� 
�� � � , �� � � � � ��� �, � � �+� � � �� � � � � � 	� � �� � �� . �	, � �

� ��� � �� . �� � �
� �� � � � � �� � �� � � 	� �� '�

� � � � � � � �#�� 	� 	�� 	�� � B�� -. -�� � � +� ��� 
�� � , �� �� � B�	� 	� ��� � , �� �� �� �� 	� � � � B�� 	� -�

� � H� � � � ��� � . 	, ��� �� � � �#�35�� �� �	�� � �� ��� � �+#�� �� B�

� � � � �� #�� � � �	�� � � ��	�� � �

� � � , �� � . , � � 	� �+#�� �� �

� � �� � � � � � �	, � ��� � � � 	�� 
�� � � ��� � � � � ��� � �� � � , �� �� ?� �� � 	� �� 	�� � �
�� � B�� � � � � � �
� � 	��� � � �� � �� �� � � � � � � ��� �� �� � ��	� �� � � � �� �� �� � � 	� �� � � �( � � � � �� � �	, � �� 	� � �� � �� �� -�
� � � � �� ��	��� �� �, � � � �	� �+� �� � � � �	� �� � , �� � � �	, � �� � � �#� �� -�
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� , � �) � � � �I � � ���� �	� � � � �	� �+� �$%%&-�� , � �� 
� �� B�� � >� � 	� � � 	� �� � �� �� � � � �	� �+��� . �	, � �
$%%3�
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�	, � �� � ! 8�� � � ��� � �� �� � � ��� �	� � ��� �
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� � 	� � �� -�� , � � �. � �� �� , � � � �� �� � � �� � � �� . �	�� � � �� , � �� +#�� � � � �� �� � � �	�� � ��� �$%%: �
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� �� �	� �, � � �
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, � � ��
�� � �� � � �A� 	� �� � � � �� � � �� , � � � ��� � �. � �� � �$-: �
� � � �$-&-�� , � �� " �� � � � �
�� � ��� � � �� �
� ��+� 	, �� ��� � 	�� � � �� , � � �� � � �� � � �� . �	�� � � � B�� , �� , �
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� � � � � 	�� � �: �� 
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�	, � �� � � 	�� 
�� � �� . �	, � �
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� �� � � � � �� 	�� �

� �� � 	�� � � �
�� � ��� � � �� �
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' � � 
 � � ��� �� � � �� � � �! � �� �

' �� � � � ) ) � �! �� �� ��� ��� � �
� � +�� �&-3�� � � � � ��� � � �	, � �>� � � 	�� � �� � � �� 	�� � � ��� 	� 	�� 	�� � �
� ��	, � �� � ��� � � �� � � � � ��� �
� � � � �� -�� , � �� � +�� �� , � � � ��� � �� � � � �>� � � 	�� � �� � �
� �� � � � � ��� � � �	�� . �
�� � �	, � �
�� � � � � ��� 
�� � � � �
�� � �	, � �� � 	� � �� -�

A� �� � �	�� � �� �B�	, � �� �� �� �� �. � �
�� � � 	��� � � � 	�� � � ��� �	� 	� ��	�� � � ��	�� � �� � � �� � 	� � �� �� � �� #�
� 
�$3-: C�� � � �$4-9C��� � � � � 	�� � �#�� , � � �	, � �
��� 	�$5C�� 
�� � � � �� �� ��� � � � � � �
�� � �
	, � �� � 	� � �� D�� , ��� 	�	, � � � ��� � � � 	�� � � �� �� ��� � � �� , � � �
� �	, � ��� � � � �� � �� ��� � � � � � �
/�-� -�5%C�	� �3%%C��� � � � � �2-�

� �� ��� ��#B�� � � �� . � �� � 	� � �� �� � � � � � �� , � � �� �� �. � �
�� � � 	��� � �� � � � �� 
�$<-3C�� 	�	, � �
��� 	�
$5C�� � � ��� � � � � �� B�� , � �� � � �	, � �� �� �� �� � �#�
� �	, � ��$C�	� �9C��� � �� � � � � �� , � � �
5%C�	� �95C�� � � � �� �� ��� � � � � � -�

, � 3�
 �' �� �� � ) ) � �! �� ��>� � � ��� � �
 
 � �� �) � � � 
 �� �� ��� ��� � �

�
) 	 � � �
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*+( �
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+� ( �
� , � � ' �%%�( �

� +( �
� , � � ' �%%�( �

� ( �
� , � � ' �%%( �

8� � +� ��� 
�� � , �� �� � � 9%$4� 9%%%� 
%-&C� <4=: � 
%-<C� <4%&� 
3-=C� <=: %� 
$-=C�

� � 	� ��� �� 	� � � � �� �� � � ��� � �
/� ��� � 2� : 5: 9� : 5$%� 
%-5C� : &4<� 
3-$C� : &&4� 
$-5C� : : 4<� 
&-%C�

� � 	� ��� �� � � ��� �� � �/, � � �� 2� : <4-&� $4%-=� 
$3-: C� $=$-5� 
$: -5C� $<4-%� 
$9-$C� $55-=� 
: %-9C�

� � � �� . � �8� 	� � �� �� � � � � �
/� � , 2� 4-<� 3$-3� $<-3C� 3$-&� $=-=C� 3$-=� : : -5C� 3: -: � : =-$C�

� � 	� ��8� 	� � �� �� � �� #�/, � � �� 2� $<3-%� 3=: -<� 
$4-9C� 39<-5� 
: $-&C� 3<5-&� 
: <-<C� 35&-<� 
&%-=C�

�

" � �� �� � 	� ��� � ��� � � �	� �� �� �� , � � � ��� � �. � �� � �� 3-3�	� �� 3-5��� �� � � � � � �@�3-�

' �� � � � 
 �� #
 �* � 
 � 
 �+
 � #�� �
H� � � �� . ��� � � �� �� 	�� � � , �� �� �� � �� �� � � � � � � � �+#�� � � �� . � �( � � � � ��� � . 	, -�� , � � � �� � 	� �
� � �� �	� +� �� 	� � �� � � � �� �� . �	� �	, � �
� �� � 	�� �� � �� � � �+#�� 
� �� � � �� �� �� 		� � , � � ��� �
� � � � � � �@�3�� � �� � +�� � �� 3-3�	� �� 3-5�� � � �( � � � � ��� � . 	, ��� �� � � �#�5�� �� � 	� �� ��� � �� �� �
� �� � �� �� � � � 	� � ��� �. �� � , �� � ��
� �� � 	��� � �. � �� � �� 3-<�	� �� 3-3%-�

� , � �� � +�� � �� � � � �. � �� � �� , � � �	, � 	�

� � H� � � � ��� � . 	, � �� �� ��� � � � � � �� , � � �� � � �� � �� � � 	� . � � �� �� �. �� � � � ��#��� � � � � � �
� � �� ���� �� � D�, � � � � � �B�� � � �� @� � � 	�� � ��� �� � �� � � 	, �� � � +� 	, �! � � � B�� , �� , �
� � � � �
�. � �� � �� �� ��� � . � ��� , � � �� � � � �� �� ��� � � � � � D�+� 	�	, � � � �� �

� �� � � � � �� �� �
� � �. �� � �B�� �	, �� �=�� � 	�� � B��-� -�$
� � �� ��� � . 	, -�� , �� �� � � �� �+� �� 		��+� 	� �	� �	, � �
�� � � � � � � � � �� 
�� � � � 	� -�



 

� � . � �4

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

� �� � 	�� � � �
�� � ��� � � �� �
�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��
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� � � , � �+� � � 
�	�
�� � �	, � ��� � � � � ��� 
�� � � �	�� 

�� �� � �( � � � � ��� � . 	, � �� � ��� � �
+� 	� � � � �� �� � -�� � � � � � �B�( � � � � ��� � . 	, � �� �� �. � � � �� ��#��� � � ��� � �� ���� �� � �
� ��
	, � �%C� � � �� � � � � ��� B�� �	, �, �. , � � 	��� � � � 	�� � ��� � � �� � � B�� � �� @� � � 	� � B�� 	�	, � �
� �� � �� � �� �� . �	, � �� � � 	�� � � . � � 	� � �� � �� �� . �� � � � � 	� ���� � 	� � �� � � � �#�
� �� � , � � �! � � � �� � � 	, �� � � �� 	� � � � � ���! � � � -�� , � ��� � � � � ��� 
�� � � � �, � � �� � 	�
� � �#��� � � � � � �	, � �� � � � � � � �+� 	�� �� � �. � � � �� ��#�� � � � � -�

' �$� , � �� � #� 
 � �� �
� �� �	, �� � . , � � 	� B�� � � � � �� � �+#�� � , �� �� �� � � � 	� �� 	�� �� �� 	� � ��� � �� � ��� . �	, � �� � 	��� �
� �� � �� 	�� � �� � ��� � B�
� ��	, � �) � � � �" � � � ��� � � �� ���� 	, � ��� � � � � ��� � �� � �� �� �� � � � � � �� � � �
� � � �#� � � -�� � +�� �&-$�� � � � � ��� � � �	, � � � �	, �� � . , � � 	� �
� ��� ���� � � � � ��� � �+#�� �� -�
� � � � �� ��#B�	, �� � . , � � 	� �� � �� ���� �� � �� �� ��� � � � � � �� � �	, � �� � � � �� �� �. �� � � � ��#�
�� � � � � � �
�� � �	, � �� � 	� � �� �� � � �	� �	, � ��� � � � � � �� � � � � � �+#�	, � ��� � � � � ��� 
�� � � � -�

� � � � � � �B�	, �� � . , � � 	� �� � �� �� � , � � �! � � � �� � � 	, �� � �� � 	�� � � � �	� �� , � � . � �
� �� . �� � � �� � �#�� �	, �	, � �� , � � . � � �� 
�� � � � -�� , � �+� � � �#� � ��	, �� � . , � � 	� �� 
�	, � �� �� �
� �� ��� � � ��	, � � �	, � 	�� 
�95C� � � �� � � � � ��� B�� � � �� � �� � � �� � �� � � 	� . � �� , � � . � � �
�� � �
95C�	� �5%CB�	, � �	, �� � . , � � 	� �� 	� #�� 	�	, � �� � � � ��� � � �-�� , �� ��� � �� � 	� � �	, � �+� � � 
�	�
. � �� � � �+#�	, � �� � � � ��� � � � � �� ��� ��� � � � �� . �� � � . � � 	�� � �	, �� � . , �	, � �>� � � 	�� � �
� � , �� � �� . �� � �� �	, �� � . , � � 	� �
� ��� �� � , � � �! � � � �� � � 	, -�

� , �� � . , � � 	� �� � �) �� 
�� �� �! � � � �� , � � �� �� ��. , 	��� � �� � � � �� � �� � � � �� �� �. �� � � � ��#�
�� � � � � � �
�� � �	, � �� � 	� � �� -�� , � � � ��� � � �	� �� , � � �� �+� �	�� � 	� � �� �	, �� � �� �� � �	, � #�� � � 	�
� �� +� +�#�� � � �	� �	, � ��� � � � � �� � 	� �� �� 
�� �� � �� 	� � �� � � � 	� �� � � � �� � �+#�	, � ��� �� 	�� � �#�
�� � �� � � �
�� � � �� 	�	, �� �� �� -�

' �' � � 
 �� ! � �
� � �� #��� �� � 
�� � � ��� �� A� � A" �� � �	, � �� �

� �� � � � �+� 	� � � � �� � 	� � ��	�� � � ��	�� � �� � � �
�� � �

�� � �� � � � � �	�� � � ��	�� � -�

� � +�� �&-: �� , � � � �	, � �� � �� #�� � � � � ��� � � �� 
�	, � �) � � � �#� � ��� � � �� 	, � ��� � � � � ��� � -��� � �
� � � � �� � �� ��� � � � � � B�� � �� #�� � �� ���� �� � �� � � �� �. � �
�� � � 	�#��� � � � � � -�

� , � �	� � �� � �	, �� �� � B��-� -�� �� � , � � �! � � � �8� �	, �� � � �� � � 	, �� � � +� 	, �! � � � B�� � �� � 	�
� � � � �	� �� , � � �� �� � 	�� � � +�� �+� � � 
�	�
�� � �� � � ��� � � � � �� B�� � �	, � �� � �� #� �� � �	, � �	� � �
� �� � �� � �#��� � � � � � �+#�$�	� �5�� � � � � � � �� , � � �� ���� � � � �� �� ��� � � � � � -�� � � � � � �B�	, � �
� 	, � ��	, �� � �� �� � B��-� -�� �� � , � � �! � � � �� � � 	, B�� 	� � � � � ���! � � � �� � � �) �� 
�� �� �! � � � B�
, � � � �� , � � � �. �� � 	� ��+� � � 
�	� �
�� � �	, � �� � � ��� � � � � �� -�E� � � � �� ��#B�� � �	, � �	� � �, � � � #�
	�� 

�� �� �� � B�� �� � , � � �! � � � �� � � 	, �� � � �� 	� � � � � ���! � � � B�� � �� #� �, � � � �� �� � � 	�� � ��#�
�� � � � � � �
�� � �344�� � � � � � � �� � � �3$&�� � � � � � � �� � � � �	� �59�� � � � � � � �� � � �<=�� � � � � � � �
�� � � � � 	�� � �#-�

" � �� � � � �B�	, � �� � �� #��� � � � 	�� � �� � �	, � �� � � 	, �	, �� � �� �� � �� �� �� � 	�� , � � �� ���� � � ��
�� �� 	�� � � , �� �� �	, �� � � �� � �� � � 	� . � -�� , � �, �. , � � 	��� � � � 	�� � �� � � � ��� � �� , � � �	, � �
��� 	�
$5C�� � � � �� �� ��� � � � � � �� � �	, � �	, �� � �� �� � -�� ���	�� � � ��	�� � B�� � �� #� �� � � �� � � � � �#�
� � 	� �, � � � �+� � � �� �� 		� � �� � -�� � � �� , � � . � � �� � � �� �� �� 		� � , � � ��� �� � � � � � �@�3-�� , � � � �
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� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

� � � 
��� � � ��� , � � . � � �� 
�+� 	, �� � �� #�� � � �	�� � � ��	�� � � �� � � �+� �� � � � �� � �� �� �� � ��#�� � �
 �. � �� � �� 3-33�	� �� 3-3: ��� �� � � � � � �@�3-�

' �- � , �� � 
 ��, �) 
 �
� � +�� �&-&�� � � � ��+� � �	, � �� 	� �	�� . �� � � �� � � �� � �� 	� �� , � �� �	�� � � ��	�� � �� � 	� �� �� �
� � ��� � 	� � -�) � � �� � � �	, � �� � � �� � � , �� �� � �� 
�	, � �>� � � 	�� � B�&�� � � � �
�� ��� � 	� � �� �� �� �� � �
� � 
�� � � �
� ��	�� � � ��	�� � �� � 	� �� � ��� � 	�� � -�

� � +�� �&-5�� � � � ��+� � �	, � �� �� � �� 	�� � ��� � � �	� �� 
�	�� � � ��	�� � �� � � �	, � �� �

� �� � � � � �� 
�
� � � , �� � � � � ��� �	� �	, � �+� � � �� � � � �-�� �� ��� ��	� �� 	, � ���� � � �	� �� � � � ��+� � �� +� � � B�	, � �
� � �	, �	� � �� �� � B��-� -�� �� � , � � �! � � � �8� �	, �� � � �� � � 	, �� � � +� 	, �! � � � B�� �� �� � 	�� , � � �
, �. , �+� � � 
�	�
�� � �	, � ��� � � � � ��� 
�� � � � D�� , ��� 	�	, � �� � � 	, �� �� � B��-� -�� �� � , � � �! � � � �
� � � 	, B�� 	� � � � � ���! � � � �� � � �) �� 
�� �� �! � � � B�� , � � � � �	, � 	�	�� � � ��	�� � �� �. � �
�� � � 	�#�
� � � �� � � � � -�

� �� � � ��	�� � �� � 	� �� � �&�� � � � �
�� � ��� � 	� � �� � �� �� �� � �� � � � � �� � �� � � �� � � �#� � � -�� � 	� �
� � ��� � 	� � �
�� � �	, � �
� � ���� � 	� � �� , � � �	, � 	�	�� � � ��	�� � �� � � �� . � �� � �	, � ��� � 	� � �
�� � �
� � � 	, �	� �� � �	, B��-� -�! � � 	� �3�� �� � , � � �! � � � �� � � 	, �	� �� �� � , � � �8� �	, �� � � �! � � 	� �: �
� 	� � � � � ���! � � � �	� �� �� � , � � �! � � � �8� �	, B�� �� �. �� � 	� ��	, � � �	, � �� 	, � ��	� � ��� � 	� � �
� , �� , �	�� � � ��
�� � �� � �	, �	� �� � � 	, -�

� . � �� �� � �� � � � ��+� � ��� �� � � 	�� � �&-&B�	, � ��� �� 	�� � � , �� �+� 	� � � � �	�� � � ��	�� � �� � � �� � � �
� � �� � � 	� . � � ��� �� � 	�	� ���� � � �-�� , � �. �� � 	� � 	�� � � �� . � �� � � � ��� , � � �	, � �
��� 	�$5C�� � � � �
� �� ��� � � � � � �
�� � �	, � �� � 	� � �� -�/� � � � �. � �� � �� 3-3$�	� �� 3-3: ��� �� � � � � � �@�32-�

�
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�� � ��� � � �� �
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� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

�

, � 3�
 �' �� �� � ) ) � �! �� ��� �� 
 ��� 
 ����  � �4, � �� � #� 
 � �� 6�

 No. of Vehicles 

Data Collection Points  Base Model   HGV75%  Diff%   HGV50%  Diff  HGV25%  Diff%   HGV0%  Diff%  

Binfield  87 90 3% 89 2% 89 3% 91 5% 

Clapham North  768 749 -3% 741 -4% 731 -5% 720 -6% 

Clapham South 1,179 1,187 1% 1,187 1% 1,167 -1% 1,144 -3% 

Lambeth 568 555 -2% 550 -3% 538 -5% 526 -7% 

Stockwell  855 849 -1% 834 -2% 820 -4% 812 -5% 

Grand Total 3,456 3,409 -1% 3,401 -2% 3,345 -3% 3,292 -5% 

�

, � 3�
 �' �$�� �) �� 
 �� ! � �4� 
 � � � � � 6�

� ) 	 � � � � $� �� *+( � , � � +� ( � , � � � +( � , � � � ( � , � �

' 	 
	 �- � ��� � 
�� � �. � �� 
� � ��' � �	 � �� ��' � �	 � �� ��' � �	 � �� ��' � �	 � �� ��' � �	 � ��

� �� � , � � �! � � � �8� �	, �
9.9 9.2 8.8 7.2 =-&�

� � � +� 	, �! � � � �
43.1 40.4 38.6 37.7 37.5 

) �� 
�� �� �! � �
263.4 143.7 180.2 178.3 128.3 

� �� � , � � �! � � � �� � � 	, �
198.9 91.7 74.3 63.7 56.9 

� 	� � � � � ���! � � � �
123.9 92.5 85.1 72.7 67.6 
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: ;%<;%&�4'&=�: =

�

�

, � 3�
 �' �' �, �� � 
 ����) 
 �� � �� �� � ��
 � ��� � �
 � �� �� �

� � �� � 
  ���� � &
� � ' � � � 
�/ 
�� � �

3� � �� � , � � �! � � � �8� �	, � � 	� �	�
�� � �� �� � , � � �! � � � �8� �	, �	� �	, � �� 	� � ��� � �� 	�	, � �� � � �� 
�	, � ��� � � �

$� � � � 	, �� � � +� 	, �! � � � � � 	� �	�
�� � �� � � 	, �� � � +� 	, �! � � � �	� �	, � �� 	� � ��� � �� 	�	, � �� � � �� 
�	, � ��� � � �

: � ) �� 
�� �� �! � � � � � 	� �	�
�� � �) �� 
�� �� �! � � � �	� �	, � �� 	� � ��� � �� 	�	, � �� � � �� 
�	, � ��� � � �

&� � �� � , � � �! � � � �� � � 	, � � 	� �	�
�� � �� �� � , � � �! � � � �� � � 	, �	� �	, � �� 	� � ��� � �� 	�	, � �� � � �� 
�	, � ��� � � �

5� � 	� � � � � ���! � � � � � 	� �	�
�� � �� 	� � � � � ���! � � � �	� �	, � �� 	� � ��� � �� 	�	, � �� � � �� 
�	, � ��� � � �

� � / � � �%�� �� � &
� � � �

3� � �� � , � � �! � �� � � 	, �	� �� �� � , � � �! � �8� �	, � � 	� �	�� 
�� �� � , � � �! � � � �� � � 	, �	� �	, � �� � � �� 
�� �� � , � � �! � � � �8� �	, �� � 	�� 
�	, � �� � 	� � �� �

$� � �� � , � � �! � �8� �	, �	� �� �� � , � � �! � �� � � 	, � � 	� �	�� 
�� �� � , � � �! � � � �8� �	, �	� �	, � �� � � �� 
�� �� � , � � �! � � � �� � � 	, �� � 	�� 
�	, � �� � 	� � �� �

: � � 	� � � � � ���! � �	� �� �� � , � � �! � �8� �	, � � 	� �	�� 
�� 	� � � � � ���! � � � �	� �	, � �� � � �� 
�� �� � , � � �! � � � �8� �	, �� � 	�� 
�	, � �� � 	� � �� �

&� � � � 	, �� � � +� 	, �! � �	� �� �� � , � � �! � �� � � 	, �� � 	� �	�� 
�� � � 	, �� � � +� 	, �! � � � �	� �	, � �� � � �� 
�� �� � , � � �! � � � �8� �	, �� � 	�� 
�	, � �� � 	� � �� �

�
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�� � -� � � ��

: ;%<;%&�4'&=�: =

�

�

, � 3�
 �' �- �, �� � 
 ����) 
 �4� 
 � � � � � 6�

' 	 
	 �- � ��� � 
�� � �. � �� 
� � ) 	 � � �0 � $� ��
*+( �
� , � � ' �%%�

+� ( �
� , � � ' �%%�

� +( �
� , � � ' �%%�

� ( �
� , � � ' �%%�

�� �� � , � � �! � � � �8� �	, �� : 9-<� : <-=� 
%-=� : 5-4� 
3-<� : 5-3� 
$-5� : : -=� 
: -=�

�� � � +� 	, �! � � � �� =&-: � =3-&� 
$-4� 94-: � 
5-%� 9=-3� 
<-$� 99-: � 
9-%�

�) �� 
�� �� �! � �� $<4-: � 3=3-5� 
=9-=� $%<-9� 
<$-<� 3=&-3� 
=5-$� 3: &-3� 
3: 5-$�

�� �� � , � � �! � � � �� � � 	, �� $$5-&� 339-<� 
3%9-=� 3%%-<� 
3$&-=� ==-=� 
3: <-<� =$-&� 
3&: -%�

�� 	� � � � � ���! � � � �� 3&9-<� 33=-4� 
$=-=� 333-<� 
: <-3� 49-3� 
5%-<� 4%-=� 
5<-4�

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

�� �� � , � � �! � �� � � 	, �	� �� �� � , � � �! � �8� �	, �� : %5-=� 34=-&� 
3%9-&� 394-3� 
3$<-9� 3<&-&� 
3&3-&� 359-4� 
3&9-4�

�� �� � , � � �! � �8� �	, �	� �� �� � , � � �! � �� � � 	, �� 353-<� 35%-3� 
3-5� 3&5-$� 
<-&� 3&$-3� 
4-5� 3: <-<� 
35-%�

�� 	� � � � � ���! � �	� �� �� � , � � �! � �8� �	, �� 34&-&� 3<5-5� 
$=-4� 354-$� 
: 5-$� 3&=-%� 
&<-&� 3&%-9� 
5: -<�

�� � � 	, �� � � +� 	, �! � �	� �� �� � , � � �! � �� � � 	, �� 3=5-<� 3=3-$� 
&-5� 39&-3� 
33-<� 39%-5� 
35-3� 3<=-4� 
3<-9�

�

�
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� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

3&�

- � � � �� �� ��� � �� ��  � �

- �� � " 
 �� � � � �� #! �
� � 	� �� 	�� � �
�� � ��� �� �� 
� � � � �
�� �� � � �� � � � � � � �� � �� �#�� � �	, � �
� ��� � �� . �� � �� � � 	� �� '�

� � � �� 

�� �� � � � � � �	�� � �

� � � �� � � �	�� � �� 
�	� �� �� . �� � � � � � � 	� �

� � � ��� �� . �+� , � � �� � �B�� � � �

� � � � � � � 	��� � ���� #� � 	�/� � �� �#�	, � �� � 	�#�� �� � 2�

� � 	� �� 	�� � �
�� � �� 
�� � � , �� �� �� � � �� � � �#� � � �� � �
� ��� � � '�

32� � � >� � 	�� � � � � � �� � 	��� � � ��� �� �� � ��	� �� � � � �� �� �� � � 	� �� � � �( � � � � �� 	�	, � �� 	� � �� � �
� �� B�� � � �	, �� �� � >� � 	� � � 	�� , � � �� �� � 	�� � � � � �� � #�+�� � � � . � �� 	�� � � � �� 	�� � � ���� � � �
� � � �+�� � � �	, � �	, �� � . , � � 	� �� 	�	, � �� 	� � ��� � �� 
�	, � �� 	� � �� � �� �� D�

$2� ! � � �� �� � �� 	�� � �� � � �� � � � � �� �	�� 

�� �	, �� � . , � � 	�� 	�� 	� � ��� � �� � � � ��� � � 	� �� � � �
( � � � � �� 	�	, � �� �� D�

: 2� � � �� � �� 	� �� � 	� �� 	�� � �
�� � �� � �� . �� � � � � �� � �	�� 

�� �	, �� � . , � � 	� D�

&2� ! � � �� �� � �� 	�� � �� �	, �: ��� � � � � �� � � � � �	� �� ���� � �� 	�� ��� � �� � � � 	� 	�� � �� � � �� . � �
�� � � �	� -�

- �� � � � �� �� ��� � �� ��  �� 
 � � ��� �
� � +�� �5-3�� , � � � �	, � �� � � �� � �� � � 	� . � � �� 	�� � � , �� �� -�� � � �� � �� � � 	� . � �� 
�� � � +� 	, �
! � � � ��� �	, � �, �. , � � 	�� � � � . �	, � �� �� � B�� , ��� 	�) �� 
�� �� �! � � � �, � � �	, � ��� � � � 	�� � � �
� � �� � � 	� . � -�

, � 3�
 �- �� �/ 0%�
 
 �� 
 � �� #
 � �

� 
 � ( � , � �

� �� � , � � �! � � � �8� �	, � 5-44�

� � � +� 	, �! � � � � <-: 9�

) �� 
�� �� �! � � � � 3-: =�

� �� � , � � �! � � � �� � � 	, � 5-<$�

� 	� � � � � ���! � � � � &-: : �

�

� � �� �� . �� � � � � � � 	� �� � � ��� � � �� � �� �� . � �� � 	� �� �� � ��� � � �� , � �� � �� � � ��� � � �� 	���� � 	�� � �
� , �� , ��� 
	� �� �� 

� � 	�� � 	� �� 	�� � �
�� � -� �. � �� �5-3�� , � � � �	�� 

�� �� � � � � � � �� � � �� ���	, � �
	� �� �� . �� � � � � � � 	� �� 
�	, � �) � � � �� � � � ���� �	, � �� " �� � � � -���

�
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� � +�� �5-$�� � � � � ��� � � �	, � �� � 	� �� 	�� � �
�� � �� � � �#� �� ��� � � �	� -�A	�� , � � � �	, � 	�� � 	� �� 	�� � �

�� � � ��� � �� � � � �� � �� ���� �� � �� � �	, � �� � � � �� �� ��� � � � � � -��� �� � , �� � ���� � �� � � � 	� 	�� � �� 
�
	, � ��� � � �	� ��� �� , � � � ��� �� � � � � � �@�$�� � � �. � �� � �� $-3�� � � �� $-$-��

� � 	� �� 	�� � �
�� � �
�. � �� � ��� � �� � � � �� �. � �
�� � � 	�#�� � �� ���� �� � �� , � � �	, � �
��� 	�$5C�� � � � �
� �� ��� � � � � � -��� �		�� �� �

� �� � � � �� � � �� �+� �� � � � �+� 	� � � � �	, � �95C�� � � �� � � �5%C�
� � � �� , ��� �� � �� �� � 	�� � � +�� �� �

� �� � � � � �� �� �� � 	� � 	� � �� 	�	, � �$5C�� � � �%C�� � � � -�

�

, � 3�
 �- �� �� � �� �� ��� � ����  �� � � �! � �� �

� 
  � ) 	 � � � *+( � , � � ( ' �%%� +� ( � , � � ( ' �%%� � +( � , � � ( ' �%%� � ( � , � � ( ' �%%�

� �� � , � � �! � � � �8� �	, � &B555� &B9: 3� : -4C� &B9&9� &-$C� &B=%=� 5-<C� &B=5: � <-<C�

� � � 	, �� � � +� 	, �! � � � � : B4&$� : B4=5� 3-3C� : B4=3� 3-%C� &B%5$� $-=C� &B3%=� &-$C�

) �� 
�� �� �! � � � � 3B433� $B3$$� 33-%C� $B33&� 3%-<C� $B%4$� 4-&C� $B%4$� 4-&C�

� �� � , � � �! � � � �� � � 	, � : B93: � : B99&� 3-9C� : B9<5� 3-&C� : B=<=� &-$C� : B4%: � 5-3C�

� 	� � � � � ���! � � � � $B959� $B=34� $-$C� $B=%9� 3-=C� $B=54� : -9C� $B=4&� 5-%C�

�
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39�

. � � � � ���� � � ��	 � 
 � � ��! �� � 
 �, � �/ 0%� �� 
 ) � � � ��

. �� � � � � � #�� � � � ��� �� �) � ��� � �
� , � �� +>� � 	�� � �� 
�	, � �� � � �	�� � � ��� � � � � �	#�� � � � � � � � � 	��� �	� �� � �� � �� 	� �	, � �� � � +� ��� 
�
� � � �	�� � � ��#� � �� �	, � 	�	, � �>� � � 	�� � �� � � �� � � � � � � � � 	� �� 
��� � �� � � � � �	�� 

�� ��
�� ���� � � � �
� �� ��� � � � � � �
�� � �	, � �� � 	� � �� -�

� � � 	� �� � +���	#�� 
�	, � �� @� � � 	� � �� � � �	�� � � ��
� 	� �� �� � � � � �	#�� 
�� 	� � � � � ���� �� � � �
� � � � 	�� � B��� � � �	�� . �
�� � �	, � �� � � � �� 	� ��� � � � � ��� 
�� � � � B�� � � �� � � � � � � � �+� � � � �� � �
	, � �
� ��� � �� . �� � � � � � 	�� � � '�

� � � �� 

�� �
�� � ��� �� � � �� �� � � � �	, � �>� � � 	�� � �� � � �� ��� � �� � � � �� , � � �	, � �� � � 	�� 
�� � �� . �
	, � �>� � � 	�� � B�� � � �	� ��� � � � � � �� � � . � � 	�� � B�+� � � � � � �� , � � � � ��	, � � �	, � �
� �	� �� � 	�� � B�� � #�� � +��� �	�� � � � � �	�� ��� �� �� 	, � ���� � 	� � -��

� � � , � ��� 	� �� 
��� � �� � � � �� � � �� �+� �� ( � � ��	� �	, � 	�� � � � � � 
� �� � ��� � � �	�� 

�� �, � � �
�� � �� � � � � �� � �� � � �� . � �+#�%-<9C�� �� � � �344: B�/� � � 	�� � �: �� 
�	, � �� � � � � � �� �� � � ��
! � � � �	B�� 
� �$%%: 2�

�

. �� � � �) � �� ��� � �� � � �� 
 � � ��� �
� � �( � � � 	�
#�	, � �� @� � � 	� � �� � � �	�� � � ��� � � � � �	#B��	�� � � �	, � � . , 	�	, � 	�	, �� �� � � �� �+� �
� ( � � ��	� �	, � �� � 0�� ( � �� � �� � 	�	� �	, � ��� � � � � � �� � � �
�� � � -��� � �� � � 
��� �	, � 	�	, �� ��� �	, � �
� � � � B�� �� � �� 	�� � ��� � � �� � �� �� � ���� � �� � 	�� �	, �	, � �
�� � �� � 	��� � � �� � � �� � �� 	� � �
� � � � �� �� . �#-�

� , � �� � 0�� ( � �� � �� � 	�
� ��� � � �� � , �� �� � ��� �� � . . � � 	� � �� � �$-: �� � 0�� � ��� � � ��� �	, � �
� �� 

�� ��� �	, � �0�+� � �E� � ��� � � � � 	�3449�� � � 	�� � �: 9-<�� �&94-��� � � � � � �B�	� �+� �� � �� �
� � � � � �� � 	�� � ��� �� � ��� �� � �� 	�� � � �� �
� � 	� ��� 
�$�� � 0�� � ��� � � �, � � �+� � � �� � � � ��� �	, � �
� � �� � �� 	�� � -�

� , � �� � � �� � 	��� � � �� � �� ��� � � � � ��� 	� �	, � �� � 	� � �� B�� � � �� �� � �� 	�� � �� � � ��� � �	� �� � � 
��� �
	, � 	�� � �
� �� � � � � �� 	� 	�� 	�� � �� �� �� �� ��� ��	� �	, � � � �� 
�	, � �+� � � �#� � ��� � � � ���� � �� � �� . �
� � � � -�

� , � �� � � � � �#�� 	� 	�� 	�� � �� , � � � ��� �� � +�� �<-3�� � � 
��� �	, � 	�	, � �� � �
� �� � � � � �� 
�	, � �
� � � �� � � � ���� �� �� ��� ��	� �	, � 	�� 
�	, � �+� � � �#� � ��� � � � �-�� , � �� � 	� � �� �� � � �	, � �
	, �� � . , � � 	� �� 
�� � � , �� �� �� �� �� �� � �� , � � � ��� �� � +�� �<-$�� , ��� �( � � � � ��� � . 	, �� 	� 	�� 	�� � �
� �� �� , � � � ��� �� � � � � � �@�$-�� ���	, � � � ��� 
� �� � 	�� � �
� �	, � ��� � � � � � 	�� 	� � �	, � �� �� ��� ��	#�
� 
�� � �
� �� � � � � �� 
�	, � �+� � � �� � � � ��� � � �	, � �� � � �� � � � �-�
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3=�

, � 3�
 �. �� �9
 � � �� �� �� ��� ��� � �

� ) 	 � � �0 � $� �� � $$�
�� � 	 ��- 	 / 	 � �
� �0 � $� �� ( ' �%%�
� �) 	 � � ��

8� � +� ��� 
�� � , �� �� � � 9B%$4� 9B&35� 5-5C�

� � 	� ��� �� 	� � � � �� �� � � ��� � �/� ��� � 2� : B5: 9� : B=: <� =-&C�

� � 	� ��� �� � � ��� �� � �/, � � �� 2� : <4� : %4� 
3<-$C�

� � � �� . � �8� 	� � �� �� � � � � �/� � , 2� 3%� 3$� $4-3C�

� � 	� ��8� 	� � �� �� � �� #�/, � � �� 2� $<3� 349� 
$&-9C�

�

, � 3�
 �. �� �� �) �, � �� � #� 
 � �� �

� 
  � ) 	 � � �0 � $� �� � $$�
�� � 	 ��- 	 / 	 � �
� �0 � $� �� ( ' �%%�
� �) 	 � � ��

� �� � , � � �8� �	, �
568 628 11% 

� � � +� 	, �
768 836 9% 

) �� 
�� �� �
87 92 6% 

� �� � , � � �� � � 	, �
1,179 1,294 10% 

� 	� � � � � ���
855 913 7% 

0�� � � �, � �� ��
3,456 3,763 9% 

�

) � � � � �� � �	, � �� +� � � �� � � � � � 	�� � �� 
�� �%-<9C�� � � � � ��	�� 

�� �. �� � 	, B�	, � �� � �� 	�� � B��� �
#� � �� B�� 	�� , �� , �	, � �� � � �	�� � � ��� � � � � �	#�� � � �� �+� �� � 	� , � � �+#�	�� 

�� �. �� � 	, B��� �
� � �� � �� 	� � �� � �
� ��� � '�

� �?�� �4� @1�. &A6� �

L , � �� '�

� '�) � � � �I � � ��� � � � � �	#�

) '�� � 	� ��� � � � 	�� � �� � � � � �	#B�� � � D�

� '�� � � +� ��� 
�#� � �� �

� , � �� � �� � �� 	�� � � ��� � �� � 	� �	, � 	�� �� ( � � �� �35-&�#� � �� B�� , �� , �� � � � � ��	�� � � �� �	� � � �
� � � 	, � ��35�#� � �� �
� ��	, � �	� 	� ��	�� 

�� �. �� � 	, �	� �� � 	� , �	, � �� � � �	�� � � ��� � � � � �	#-�

� � +�� �<-: �� �� � �� � � �	, � ��� � � �	� �
� ��� � � , �� � � � � ��� -�A	�� , � � � �	, � 	��
�	, � �
��� 	�$5C�� 
�
� � � � ��� � � � � � �
�� � �	, � �� � 	� � �� B��	�� � � �� ��� � � �	��� �� �� � � �� �� � � � � �	#�� ( � � ��	� �&�
#� � �� �. �� � 	, �/+� � � � �� � �	, � �� � ��� � 	�%-<9C�� � � � � ���� 	� 2-�� , �� �	�� � � ��� �� , � � � �
. �� � , �� � ��#��� � �. � �� �� $-=��� �� � � � � � �@�$-�
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34�

, � 3�
 �. �$�� � � ���� � � ��	 � 
 � � ��! �

� � � � 	 
 �� � �
� � � �� , � �
� � � �� �� � �

� �  	 �� � $�
� , � � �

� $$�
�� � 	 ��
� 	 / 	 � �
� �

1�� �- . 2� 3�
4�
 � 
�� � 	 
 �
$�  	 � $� �

4�� 	 ��� � 	 
 �
$�  	 � $� �

� $$�
�� � 	 ��
� 	 / 	 � �
� �

1� � 	 
 � 3�

%C� � � � &44=� %� 5&$� &44=� 55&%� 35�
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� � � � � � � � � 	�� 
�� 	� � � � � ���� �� � � �� � � � 	�� � �� � �
� �� � � � � �� 	�� �

� �� � 	�� � � �
�� � ��� � � �� �
�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

$%�

&� 	 � � � �� � �� � � �� � � �� �� � � � � �� � � �

� , �� ��� � � �	�� � � � � � � � �	, � �� � � �� 	�� � � ���� � � � 	� �� 
�	, � ��� � � � � ��� 
�� � � � �� � �	, � �
� � �
� �� � � � � �� 
�� 	� � � � � ���� �� � � �. #�� 	� �#-��

� , � �� 	� � #�� , � � � � �� �. � �
�� � � 	��� � � � 	�� � � ��� �	� 	� ��	�� � � ��	�� � �� � � �� � 	� � �� �� � �� #�� 
�
$3-: C�� � � �$4-9C��� � � � � 	�� � �#�� , � � �	, � �
��� 	�$5C�� 
�� � � � �� �� ��� � � � � � �
�� � �	, � �
� � 	� � �� D�� , ��� 	�	, � � � ��� � � � 	�� � � �� �� ��� � � �� , � � �
� �	, � ��� � � � �� � �� ��� � � � � � �/�-� -�
5%C�	� �3%%C��� � � � � �2-�

� �� ��� ��#B�� � � �� . � �� � 	� � �� �� � � � � � �� , � � � � �� �� �. � �
�� � � 	��� � �� � � � �� 
�$<-3C�� 	�	, � �

��� 	�$5C�� � � ��� � � � � �� B�� , � �� � � �	, � �� �� �� �� � �#�
� �	, � ��$C�	� �9C��� � �� � � � � �� , � � �
5%C�	� �95C�� � � � �� �� ��� � � � � � -�

� � � � �� ��#B�� � � �� . � �( � � � � ��� � . 	, � �� 
�� ���� �� � �� �� ��� � � � � � �� , � � �� � � �� � �� � � 	� . � � �
� �� �. �� � � � ��#��� � � � � � �� � �� ���� �� � -�� , � �+� � � 
�	�
�� � �	, � ��� � � � � ��� 
�� � � �	�� 

�� �� � �
( � � � � ��� � . 	, � �� � ��� � �+� 	� � � � �� �� � -�� , � ��� � � � � ��� 
�� � � � �, � � �� � 	�� � �#��� � � � � � �	, � �
� � � � � � � �+� 	�� �� � �. � � � �� ��#�� � � � � -�

� 	� � ��� � �
�� � � �
� ��	, � �) � � � �" � � � ��� � � �� ���� 	, � ��� � � � � ��� � �� � �� �� �� � � � � � �� � � �
� � � �#� � � -�� � � � �� ��#B�	, �� � . , � � 	� �� � �� ���� �� � �� �� ��� � � � � � �� � �	, � �� � � � �� �� �. �� � � � ��#�
�� � � � � � �
�� � �	, � �� � 	� � �� �� � � �	� �	, � ��� � � � � � �� � � � � � �+#�	, � ��� � � � � ��� 
�� � � � -�

L , � � �� � �� #� �� �� �� � � � �� � �� � B�	, � �	� � �� � �	, �� �� � B��-� -�� �� � , � � �! � � � �8� �	, �� � � �
� � � 	, �� � � +� 	, �! � � � B�� �� �� � 	�� � � � �	� �� , � � �� �� � 	�� � � +�� �+� � � 
�	�
�� � �� � � �
�� � � � � �� B�� � �	, � �� � �� #� �� � �	, � �	� � �� �� � �� � �#��� � � � � � �+#�$�	� �5�� � � � � � � �� , � � �� ���
� � � � �� �� ��� � � � � � -�� � � � � � �B�	, � �� 	, � ��	, �� � �� �� � B��-� -�� �� � , � � �! � � � �� � � 	, B�
� 	� � � � � ���! � � � �� � � �) �� 
�� �� �! � � � B�, � � � �� , � � � �. �� � 	� ��+� � � 
�	� �
�� � �	, � �� � � �
�� � � � � �� -�E� � � � �� ��#B�� � �	, � �	� � �, � � � #�	�� 

�� �� �� � B�� �� � , � � �! � � � �� � � 	, �� � � �
� 	� � � � � ���! � � � B�� � �� #� �, � � � �� �� � � 	�� � ��#��� � � � � � �
�� � �344�� � � � � � � �� � � �3$&�
� � � � � � � �� � � � �	� �59�� � � � � � � �� � � �<=�� � � � � � � ��� � � � � 	�� � �#-�

� , � �� �� � �� 	�� � ��� � � �	� �� 
�	�� � � ��	�� � ��� � �� � 	� � �	, � 	�	, � �	� � �� � �	, �� �� � B��-� -�� �� � , � � �
! � � � �8� �	, �� � � �� � � 	, �� � � +� 	, �! � � � B�� �� �� � 	�� , � � �, �. , �+� � � 
�	�
�� � �	, � ��� � � � � ��� 
�
� � � � D�� , ��� 	�	, � �� � � 	, �� �� � B��-� -�� �� � , � � �! � � � �� � � 	, B�� 	� � � � � ���! � � � �� � � �) �� 
�� �� �
! � � � B�� , � � � � �	, � 	�	�� � � ��	�� � �� �. � �
�� � � 	�#�� � � �� � � � � -�

� �� � � ��	�� � �� � 	� �� � �&�� � � � �
�� � ��� � 	� � �� � �� �� �� � �� � � � � �� � �� � � �� � � �#� � � -�� � 	� �
� � ��� � 	� � �
�� � �	, � �
� � ���� � 	� � �� , � � �	, � 	�	�� � � ��	�� � �� � � �� . � �� � �	, � ��� � 	� � �
�� � �� � � 	, �
	� �� � �	, B��-� -�! � � 	� �3�� �� � , � � �! � � � �� � � 	, �	� �� �� � , � � �8� �	, �� � � �! � � 	� �: �� 	� � � � � ���
! � � � �	� �� �� � , � � �! � � � �8� �	, B�� �� �. �� � 	� ��	, � � �	, � �� 	, � ��	� � ��� � 	� � �� , �� , �	�� � � ��

�� � �� � �	, �	� �� � � 	, -�

� � 	� �� 	�� � �
�� � �
�. � �� � �� , � � �� �. � �
�� � � 	��� � �� � � � �� � �� ���� �� � �� , � � �	, � �
��� 	�$5C�
� � � � �� �� ��� � � � � � -��� �		�� �� �

� �� � � � �� � � �� �+� �� � � � �+� 	� � � � �	, � �95C�� � � �� � � �5%C�
� � � �� , ��� �� � �� �� � 	�� � � +�� �� �

� �� � � � � �� �� �� � 	� � 	� � �� 	�	, � �$5C�� � � �%C�� � � � -�

� � � 	� �� � +���	#�� 
�	, � �� @� � � 	� � �� � � �	�� � � ��
� 	� �� �� � � � � �	#�� 
�� 	� � � � � ���� �� � � �� � � � 	�� � B�
�� � � �	�� . �
�� � �	, � �� � � � �� 	� ��� � � � � ��� 
�� � � � B�� � � �� �� � �� � � � � � � � -�� , � �� � � � � � � � � 	�
�� � �� � 	� � �	, � 	��	�� � � �� �	� � � �� � � 	, � ��35�#� � �� �
� ��	, � �	� 	� ��	�� 

�� �. �� � 	, �	� �� � 	� , �	, � �
� � � �	�� � � ��� � � � � �	#��� � � �	�� . �
�� � �	, � ��� � � � � ��� 
�� � � � -�
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�� 	� � � � � ���� �� � � �� � � � 	�� � �� � �
� �� � � � � �� 	�� �

� �� � 	�� � � �
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�

� #� � ��� � � � � �	�� . �/012�� 	�
$$3$454

� '60� � 6� � � 7� � � � 6� 8&9$%$7" � 6 � �	, � ��� � � � � � � � � 	7" � �%&6� � � �! � � � �	6� � � �! � � � � � ��
� �� � �

�� � -� � � ��

: ;%<;%&�4'&=�: =

�

$3�

A	��� �� � �	, �� � � 	�� � �� . �	, � 	�	, � �� +� � � �� � � � � � � � � 	� �� � �� �� � , �� � � � �+#�� � �#�� , � � . �� . �
	, � �� � � �� �� � � �	�� � � ��� �	�� 

�� �� � � � � � �� � 	��� � � -�L , ��� �	�� 

�� �� � � � � � �	�� � ��� �� � 
�� �	� �#�
� � ��� � � �	� � 	�� �� � � � 	D�� 	, � ���� � � �	� � 	�� �� � � � 	� �� � � , �� � �� � 	�� �� �� . �	�� 

�� �� �. � � ��
� � 		�� . � �� � � �. � � � � 	��� ��� #� � 	� �	� �� � � � � � � � � 	� �	, � �� , � � . � � �� 
�	�� 

�� �� � � � � � �	�� � �
, � � � �� � 	�+� � � �� � � � �� � �� � -�

� � � � � B��	��� ��� � � � � � � � � � �	, � 	B��� �	, � �� � @	�� 	� � �� 
�� � � � � � � � � 	B�	, � �>� � � 	�� � �
� � �
� �� � � � � �� , � � �� �� �� � �+� �� � � � � � � � �, � � �	, � �+� � � 
�	� �� 
�� � � ��� � � � � �� �� � � �� �+� �
� , � � �� � 	�� �� �� . �� �. � � ��� � 		�� . � �� � ��� � � � � � �� . �#-�
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  Clapham Rd (North) Lambeth Rd Binfield Rd Clapham Rd (South) Stockwell Rd 

07:30 - 07:45 18 14 32 190 179 

07:45 - 08:00 17 23 36 310 208 

08:00 - 08:15 19 11 31 315 169 

08:15 - 08:30 17 10 34 244 108 

08:30 - 08:45 13 10 88 196 178 
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Clapham Rd (North) Lambeth Rd Binfield Rd Clapham Rd (South) Stockwell Rd 

  Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change 

07:30 - 07:45 11 -7 -39.4% 11 -3 -22.9% 18 -14 -44.4% 56.33 -134 -70.4% 83 -96 -53.5% 

07:45 - 08:00 14 -3 -18.6% 15 -8 -34.0% 21 -14 -40.3% 44.33 -266 -85.7% 74 -133 -64.2% 

08:00 - 08:15 13 -6 -32.7% 9 -2 -20.6% 18 -14 -44.2% 49.11 -266 -84.4% 68 -101 -59.7% 

08:15 - 08:30 11 -6 -36.6% 10 0 0% 31 -3 -8.7% 44.22 -200 -81.9% 67 -41 -37.9% 

08:30 - 08:45 10 -2 -17.5% 5 -5 -51.1% 35 -54 -60.9% 47.44 -149 -75.8% 66 -111 -62.7% 
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Clapham Rd (North) Lambeth Rd Binfield Rd Clapham Rd (South) Stockwell Rd 

  Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change 

07:30 - 07:45 12 -6 -33.9% 12 -2 -12.4% 19 -13 -39.6% 78.11 -112 -58.9% 102 -76 -42.7% 

07:45 - 08:00 14 -3 -18.6% 14 -9 -37.9% 29 -7 -19.4% 53.89 -256 -82.6% 79 -129 -62.1% 

08:00 - 08:15 15 -4 -22.2% 9 -2 -14.4% 19 -13 -40.3% 60.22 -255 -80.9% 73 -96 -57.0% 

08:15 - 08:30 13 -4 -25.5% 10 0 3.3% 37 3 7.4% 50 -194 -79.5% 74 -34 -31.2% 

08:30 - 08:45 11 -1 -11.4% 5 -5 -51.1% 57 -31 -35.6% 48.89 -147 -75.1% 83 -94 -53.0% 
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Clapham Rd (North) Lambeth Rd Binfield Rd Clapham Rd (South) Stockwell Rd 

  Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change 

07:30 - 07:45 14 -4 -23.5% 12 -1 -10.0% 19 -13 -41.3% 108.2 -82 -43.1% 139 -40 -22.4% 

07:45 - 08:00 18 1 5.8% 16 -7 -30.5% 23 -13 -35.6% 75.89 -234 -75.5% 95 -113 -54.4% 

08:00 - 08:15 16 -3 -14.0% 9 -2 -18.6% 20 -11 -35.3% 59.33 -256 -81.2% 79 -90 -53.1% 

08:15 - 08:30 13 -4 -26.1% 10 0 4.4% 40 6 17.1% 62.22 -182 -74.5% 89 -19 -17.4% 

08:30 - 08:45 13 1 5.3% 4 -6 -58.7% 88 0 -0.1% 56.67 -140 -71.1% 128 -49 -27.8% 
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Clapham Rd (North) Lambeth Rd Binfield Rd Clapham Rd (South) Stockwell Rd 

  Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change Length 

Difference in 

queue (m) % Change 

07:30 - 07:45 14 -4 -23.5% 14 0 -1.2% 19 -13 -40.6% 157.6 -33 -17.1% 164 -15 -8.1% 

07:45 - 08:00 17 0 -2.6% 15 -7 -33.0% 25 -11 -30.2% 121.6 -189 -60.8% 140 -67 -32.3% 

08:00 - 08:15 21 2 12.3% 11 0 0.0% 15 -17 -52.8% 102 -213 -67.6% 67 -102 -60.3% 

08:15 - 08:30 14 -3 -15.7% 12 2 21.1% 36 2 4.5% 49.56 -195 -79.7% 84 -24 -22.1% 

08:30 - 08:45 13 0 1.8% 6 -4 -43.5% 66 -23 -25.7% 62.78 -133 -68.0% 142 -36 -20.2% 
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