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


� � � � �� � 
� � � � � �� �

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

� � � �� � � 
� %&
 &� � � 


� �� � 
� ��' 	 � ( � � !
��� � &� ��' � � ( � � ! ) �$$&��



� � � � � � � � � � � � � � 	 
� � � 

�

 � ! � � � � ( 
* � � ! � �� �

� # � � ��� 
	 � �� � 
� � � � � +
� � � � � �� � 
� �
� � � � 
� � � � �� � ! 
�� 
, �� �� � �

� � - � � � � � !
� . ( - 
�( � 
� � �$� � 
( � ! 
� � � � �� � � � 
! � 
! �� / �- 
0
� , �� �� � � 
/ � ! 
�( � 
�� � � � � 
�� 
	 � �� � 
� � � 
� # � 
� � � 
� � / 
�� 
�! 
� ��
� � �� � 
� � � � � � �� �� � +


� � 
! � � � �� � 
�� � � � � � �� �
� 1� � � � 
� � � 
� � � � � 
� � � 
�� � � �� " 
�( � 
� � �$� �+
/ ( � � 
/ � 
� � � �� 
�� � � � 
�� � � �( � � 
0

� � � � � �� � 
� � � � � �� � 
 � ! � � � � (
�  � � � 
� � � ! � 
�! 
�( � 
� � � �� � � � � � �+
# � � � � 
� � � � �

� 2� �� � � � 
�! 
� ���� � � � �+
 � " � �� � �� � 
�! 
� ���� � � � �+
� �� � � �� � � 
� �
�( � 
3� � � ! � � - 
�! 
� ���� � � � �
�  � � � 
2� � ! � 
�! 
�( � 
� � � 
2� ! � � � � �+
# �� � � 
� � � � �

� 4 � / 
� � � � � 
! � � � �� � 
� � � � � �� � 
0
. ( � �
� � � 
�( � 
�� � � � � ! 
�� � � � � �� " 
! � � � �� � 
� � � � � �� � 
0



� � � � � � � � � � � � � � 	 
� � � 

�

� � � � �� � 
� � � � � �� � 
5 
6� � � � � � 
 � " � � ! ! �� � 
0+

 � � �� � � �
7� ( � � �� � 
0

� � � � � � � �
�( � � � �� ! 
� � � ��� � �� 
�� � 
# � � � � � 
� � �$� �! 8
� � � � � � �� 
�( � � � �� ! +
� � �� � � � 
� � � / � � � 

! � � � �- 
� � � 
� � � � � � +
7� �� � � � 
� � � / � � � 
� � � � � � �� �� � 
� � � 
� � �� �� " 
� � � &

� � � � � � � �
�( � � � �� ! 
� � � ��� � �� 
�� � 
� � � � " �� " 
� � �$� �!
� # � � � � 
� � � � �

� � ���� ! �� � 
� � � � �� � 
/ ��( 
� � � �� � ! 
�� " �! � �� 

























� � � � �! 

9� �� � � 5 
m�' $�� :

� 7� ! ! +
� � � � �+
, �! ( � � ' 6� -
� ; � � / �( 
� � � � � 
� � � � ( �� " 
/ ��( 
� � � �� " � � !

� # �� � � 
� � � � �! 
93� � �� �� � � �
� � � � � � � 
� � �� � � � � �� � :
� � ( � � � - 
� �
 � � ! � � 
� � � �� � 
9�  � :+
� ( � � � - 
� �
6�� � � � � 

















7� ( � � �� � 
9� 67:+
� � � ( � � �� " - 
� � � � � �� � 
# � � � �
9� � # :
� , �! ( � � �� +� �<� � +
� � � �!



� � � � � � � � � � � � � � 	 
� � � 

�

� � � � �� � 
� � � � � �� � 
5 
� ���� ! �� � 
� �
3� � � � � � �� � ! 
0

� � �� " � ! 
� �
3� � � � � � �� � 
� ���� ! �� � 
� ! 
� � ��� � � 
� - 
 � " � � !
� � � �- 
� � � � �
/ ��( 
� ( � � � � � � � �! � �� ! 
� �
�( � 
3� � � � � � �� � 
�� � �� � � �
�  � �� � � � � 
�� � 
3� � � � � � �� � 
� � � � �� � � � !
� � � � ��� ! 
� � 
� � 
� � � � � � � ! 
� � � 
! � � � �� � !
� � � � � � " 
� � �� � � � � 
�� � � 
� � � - 
� � � ��� � 
� � ! � � � � (

Prior
Conditions

Knowledge
Push

Persuasion
Pull

Decision Implementation Confirmation

Communications Channels

Pr ior  Conditions
1. Previous 

Practice
2. Felt 

need/Problems
3. Innovativeness
4. Norms of the 

Social System

Decision Maker
1. Socioeconomic
2. Personality
3. Communications 

Behavior

Decision
1. Adoption

2. Rejection

Innovation
1. Relative advantage
2. Compatibility
3. Complexity
4. Trial ability
5. Observability

Continued Adoption
Later Adoption

Discontinuance
Continued Rejection

Emerging Service 
Discovery

Emerging Re-
Invention



� � � � � � � � � � � � � � 	 
� � � 

�

; � � � � ! 
� �
� � � � � � � !

� 4 � � � �! � �� 
" � � � � �� " +
=! � � �� 
� ! 
� � � � � �
� � � � �

� >� 
� � � �
� � � � � � ��� � ! 
� � � 
� � � � �� � � � ! 
� �! � � �� � � �� � 
�� � � � �� � !

� ; � � � � ! 
! �� � ����� � 
�� 
� � � � � 
�� � � �
! � � � �� !
� ; � � � � ! 
( � � � 
� � � - 
! � ��� 
� ( � � � � � � � �! � �� ! 
� � 
� � 
� � � �- <� �

xx - sx - 2 sx - 3s x - s x - 2 s x - 3s

Early
Majority
34 %

Late
Majority
34 %

Laggards
16 %

Early
Adopters
13.5 %

Innovators
2.5 %



� � � � � � � � � � � � � � 	 
� � � 

�

* � � ! � �� � � � �� � 
�� � 
�( � 
3� � � � � �� / !

� * � � ! � �� � � � �� � 
�! 
� ! � � 
� � 
! � � � � � � � � 
�( � 
3� � � � � �� / !

�  � " � � ! ?! 
� � �� 
�� � � � � ! 
� � � 
� � � �- <� �
�  � �� � �� � 
� � � � � � � " �
� 2� � � � � �� ����-
� 2� � � �� @��-
� � � �� �
� � ���� -
� � � ! � � � � � ����-

� � � � � 
� �( � � 
� �� � � � � ! 
� � � 
� �! � 
� � � �- <� �
� >� �/ � �$�� "
�  � ' 3� � � � � �� �
� 6� �� �� "
� � �! ! � � � � � � 
� � � 
� �! ! � � �! �� � � �� �



� � � � � � � � � � � � � � 	 
� � � 

�

� � � � �� � ! 
� �! � � ! ! � �

�  �� " ' � � � � ! 
� � � 
� � " � !

� � � �� � ( � � � 
� �� � � � � � - 
! � � � �� � ! 
9� # � +, � � � � � � � ��� � �+
	 � �� � 
� � ! � � 
! � � � �� � ! :

� # � � ��� 
� � ! ! � " �� " 
9� # � +
� � � ��+
# # � :
� 1� � � 
� � � �� � ! 
9� � � ��� � � �� � 
2��� � � ! 
9� >� � � � � �� " �:+
; � � � ! :

� >� / ! 
! � � � �� � ! 
9. � 6
>� / ! +� � � � � � 
=� � �! � � :

� # � � ��� 
� � - � � � � 
�� 
" � � � � � �+6� �$�� � � 
� �&
� � � � ! � � �� � �� � 
� � � � " � � � � �

� � � � � �� � �
� � � ��� � � �� � ! 
9�� 
� � � � �� � � � � 
� � � � �� � �
�� � � �
! � � � �� � ! :

� 2� � ! ! 
� � � �� 
� � � ��� � � �� � ! 
9; � � � � � 
, # 
/ ��( 
3� � � � � � � 
� � � / ! �� " :
� # � � ��� 
3� � � � � � � 
9� � � 
! � �� � �:

� 2� � � � � � 
! � � � �� � ! 
9� � � � � � 
� � � +1� � � � � � � � � $� +
, A
# # � :

� � � � � � �� � 
! � � � �� � ! 
9# �! ! B
� �� �0:



� � � � � � � � � � � � � � 	 
� � � 

�

6� � ��� �� � � - 
��� � �� " !

�  � �� � �� � 
� � � � � � � " �
� � ��
! � � � �� � ! 
9� @� � � � 
� � ! �� 
� # � : 
! � 
�� � 
� �! � � ! ! � � 
( � � � 
( � � 
� � � ' � � � ��� 
� � � � � � � ! ! � �

� >� 
�� � � � � � � � � ��- 
� � / 
! � � � �� � 
�� � � � �� � 

� � � � � � 
� � �� � 
�! 
� � � � � � �� " 
� � 
�( � 
C� � " � � � - C
� �
�( � 
�� �� � � � � �� �
� 	 
� � 
� 
� � �� � 
� � 
� � � � � � � � � 

� 

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


� 2� � � � � �� � � � 
� �
� ! � 
�� 
" � � � � � �
� � � 
�� � � � � � � � � � �- 
� �
�( � 
�� � � � �� � 

� 6� � ! � � � ��<� ��� � 
95 � � � 
� ! � � 
� ���� � � � � �� � �� � : 
� � � � �� � ! 
( �" ( 
� � � � � 
� � �� �
� # � � � 
� � � �� � ! 
� � 
� ( � � ! � 
97� � � � �( 
� �
�( � 
� � � � �� " ! :

� � � / 
D� � ���- 
� �
� � � � � � � 
� � �� � �� � 
� � 
� @�! ��� " 
� � � � � � � 
D� � ���- 
� � � � � � 
� � � � � � � " � 
D� �� $�-
� � � / 
� � � �� � � � � � � 
9� � �� - : 
/ ���
� � � � � � 
! �" � ���� � � � �- 
� � - 
�� � �
� �
� � �� � �� � 
� � � � � � � " � 
� �


# � � ��� 
! � � � �� � &
9� �� ��� � �- 
�( �! 
� � - 
� @� �� �� 
� ( � 
�� / 
� � � � � � � � �� � 
� �
# � � ��� 
	 � �� � 
! � � � �� � ! 
�� 
6� 2:

� � � � � �� � ! 
�- � �� � ��- 
! � � � � " �- 
� � � � � � � � � 
� � 
� � � 
� ! � � 
! � " � � � � 
5 E
 � �� � �� � 
� � � � � � � " � ! 
� � � 

��$� 
! ( � � � 
� � � � �� ! 
5 E
>� 
� ���� � 
� � � ��� � � �� � 
F

� 2� � � � � �� ����-
� 3� 
! � � � � ! ! �� �
� � ! � ! 
! � � � � " 
� � � � � �� � �� � 
/ ��( 
� � � � � � �� ���� - 
� � 
� � � � �� � ! 
�� � � ! 
9� ! � 
� �
! �� ��� � 


! � � � �� � ! : 
� � � 
�( � �� 
C� ! � � 
�� � � � �� � � C
� � �( 
�� 
1� � � � 
� � � 
�� 
, �� �� � �
� 2� � � � � �� ����- 
� � 
� ! � � 
� � � � � �" � 
� �
�( � 
�� � � 
� � � ��� 
! � � �� �
! � � � �� � 9� � � ��
� � 
� # � : 
�! 


�� � � � � � � �&

� 9# # � 
( � ! 
� � 
C� � � ��� � 
! � � � �� � C

' � # � 
�! 
� � � 
� ( � 
� �" ( �
� � �� � � � � � F:



� � � � � � � � � � � � � � 	 
� � � 

�

6� � ��� �� � � - 
��� � �� " !

� 2� � � �� @��-
� � � � � �� � 
� �! � � � � � - 
2� � � �� @��- 
92� � ! ! 
� � � �� 
� � D� �� � � � � � 
�! 
� �� � � 
� � � 
� � � � �� @:&


� 3� 
3' # � � � 
� ��
�( � 
! � � � �� � ! 
� � � � ! ! �� �� 
/ ��( 
� � �- 
� � � 
� � � �� � � � � � ��
� � � � � �� � 
2� � � �� @��- 
92� � ��" � � � � �� � :
� � � � �� � 
2� � � �� @��- 
92� � ��" � � � � �� � :
� >� 
	 � �� � 
! - ! � � � 
2� � � �� @��- 
9� � � 
� ���
�! 
� 
� � � � ( � � �$+
� � 
� � � �� �� � � �
� � �( � � � �� � � �� � ! :

� � � �� �� � ����-
� � � �� �� � ���� - �! 
�� � � � � � � � 
�� 
�( � 
� � " �� � �� "
� � � � � � " 
� � � � � � �� ���� - 
� ! � � � � ! 
/ ���
� � � � � � 
� � � � 
�� � � � �� �� � ���� -
� � � �� �� � ���� - �! 
� � � - 
�� � � � � � � � 
/ ( � � 
� � � � ! � � � �� � � �
! � � � �� � 
�� � 
9��� ! � 
� �� � 
� � ! � 
� � 
� �" ( �F:

� � � ! � � � � � ����-
� � � � � � " 
� � ! �� �� � 
�� � � � � 
�� 
�( � 
� � � �- 
� ( � ! � 
� �
� ���� ! �� �
� 3� � � � � 
�� � � ! 
� / � - 
/ ( � � 
� � � � � � � � �� � 
�! 
� � � � 
�� ��� � � �� � 
� � �� �
� # � - 
" � � / 
� �! � 
� � 
� � " � � �� � 
��
�( � 
! � � � �� � 
�! 
C�� � 
� � ! � � � � � �� C



� � � � � � � � � � � � � � 	 
� � � 

 !

6� � ��� �� � � - 
��� � �� " !

� >� �/ � �$�� " +
� � 
�� � 
� � � / � �$�� " 
�! 
� � � � � 
� � ���<� � &
� � �- 
� � � � �� �� � � �
/ � - ! 
� ! � � &

� . � � � 
� �
# � � �(
� # � � ��� 
! � � � �� � 
� �" " - 
� � � $�� " 
� � 
�( � 
� � � / � �$�� " 
! � � �� �
! � � � �� �
� >� 
! �� � � " 
� � �� � � � � 
� �
� � ��� 
�� 
�� � ( � � �� " - � ! � � � �� � 
� � �/ � �$�� " 
! � 
�� �

�  � ' 3� � � � � �� �
� >� 
! �" � ���� � � � 
� � ' �� � � � � �� � 
� �
�( � 
! � � � �� � ! &
� � � ��
� � � 
� # � 
� ! � � 
� � 
�� � � ! � � � �
� � � �� � ! 


� � � �� � �&
� � � � 
! � � � �� � ! 
( � � � 
! � � � 
� � � ! � � � ��<� � �� � 
! � �� �� " ! +
� � � $� � �$! 
� � � &

� 6� �� �� "
� � / � 
�� � � � � � � � � �
� � �� �� " 
! � ( � � � !

� 3
� � � � 8

� # � � �( �- 
�� � 
� �
�( � 
� � ! �� 
	 � �� � 
! � � � �� � 
/ ��( 
 � � � �� � ! 
� � �� � 
� � � ���!
� >� 
�� �� �� �
�� � 
�� � 
! � � ! � � �� � �� � 

� # � � �( �- 
�� � 
� �
3
# � � � 
9� &
 
G:
� =! � " � 
�� � 
� �
� � � � +
� � ! � � 
� � 
	 � �� � � +
�� � �� � � ! 
! � � � � � �
� �� � $
� � � � 
� �! � � � � � 
! � ( � � � ! 

 
' � � 
G
� 
# 7
� # � � �( �- 
! � � � �� � 
�� � +
� � 
� � � � ! � � � �� � � �
�� � ! +
� � @�� � � 
! � � � � �� " 
��� �� 
9! � � � 
 � @� � � ��� � ! : 
� &H' � &
 G
� 
! � � � �� �

� 5 E
3� 
1� � � � 
�( � 
� � � ! � � � � �� � 
� � � � �
�! 
� �� � $
� � � � 
�� 
! � � � �� � ! +
� � �� � � 
� � � � 
�� � 
� �! � � � � � - 

� , �� �� � � 8

� # � � �( �- 
�� � 
� �
�( � 
� � ! �� 
	 � �� � 
! � � � �� � 
/ ��( 
 � � � �� � ! 
� � �� � 
� � � ���!
� � - � �� � ��- 
 � � 
�� �� �� �
�� � 
�� � 
! � � ! � � �� � �� �
� 	 � � �� � �� 
 � � �� � � 
� � ! � � 
� � � ���! 
A&
 
I 
 
G�# 7
� � � � � ! � � � �� � � �
�� � ! +
AG
� 
�� � � ! � � � �� �

� 5 E
3� 
, �� �� � � 
� ( � 
� � � ! � � � � �� � 
� � � � �
�! 
� �� � $
� � � � 
�� 
� �! � � � � � - +
� � � � ! � � � �� � 
� � � � 
� � � 
! � � � �� � ! 


� � �! ! � � � � � �
� 4 � � � - 
� ! � � ! 
� �� � � 
� � �- 
! � � ��
�� � � � �� � 
� �
� � � � �
� ! � � ! 
5 E
>� 
$���� � 
! � � � �� � 
� � � � 
0F0
� � � � � �� � 
� �! � � � � � - 
� � - 
� � �
� � 
�( � 
�� � � � � � � � � �
� � � � �� � 
� � �
� �! ! � � �! �� � � �� �



� � � � � � � � � � � � � � 	 
� � � 

  

� � � �� 
2� � � �� ! �� � !

� # � � ���� - 
�! 
� 4 � � � � � � � � � " � � �
# � � ��� 
� � � / � �$!
� � � �� - 
� � - 
� � ! ��- 
� � � � � �<� 
�( � 
� � � ����- 
� � � � � � � " � &
# � � ����- 
5 
7� ! - � � ! ! 
9� � � 
� � �- 
� � ! �� � ! ! :

� , �� ! � 
�( �� " ! 
, �� ! � 
5 
2� � � � � � �� � 
�! 
� ( � 
� �� " 
5 E
� � � �� �
>� �/ � �$
� � �� �� " 
�( � 
! � � � �� � 
� � � � � �� �
� � # � 
5 E
� # � 
� � � � �� � +
3' # � � � 
� � � ��
5 E
3' # � � � 
� � � � �� � !

97� � 
� �! � 
. � �� �� " 
�� � � � � ! 
5 E
6� � ��! ( �� " 
� � � $! :

� # � � � � ��� ?! 
�� / 
J 
>� 
9� � 
! � � � �( �� " 
�� ! ! : 
5 E � � � � � ��?! �� / 
J 
>
� � �! � � � � � 
2� � � � � �
! � � � �� � ! 
�( � � � " ( 
2� � � � � � �� " 
� � � � �� � ! 
F


9
. � 6
� � ! � � 
2� � � � � � 
! � � � �� � ! 
� � � � ��- 
� �! � � � � � � � � � 
�� � � 
� � � �� �
� � � / � �$�� " � 2� � � � � � �� " 
! � � � �� � ! :

� � � � 
� ! � � 
� � �� � 
( � ! 
� � � � 
�� / 
�� 
# � � ��� 
! � � � �� � ! 
5 E
� � � � 
6�� � �� � � ! � � � � � �
� � � / 
>� �/ � �$�� " 
� �
! � � � �� � ! 8
# � �� �� � ��! +
� � � ��
� �! � � �� � � �� � 
��! � ! +
� � � � � ( � � � � � ! +
� � � �� � � 
�� � / � � � �� "
� � � / 
 � ' �� � � � � �� � 
� � 
�( � 
! � � � �� � 
� �� � �� � � 8
��$� � # � 
� ! � 
�� � 
! � � � �� � !

� � � � ( � � �� " - 
2�� ! � � �
� � � � � � �� � 
� �
� 
� � � ( � � �� " - 
2�� ! � � � 
�! 
� 
( � ��! � �� 
� ( � � � � � � � � 
9 � " � � ! :
� � � � � � �� � 
� �
� 
� � � � �� � 
� � D� �� � ! 
� 
/ ( � �� 
� � � � � � � 
9# � � � � :

� 7� ! �� � ! ! 
� � � 
2� � ! � � � � 
� � � � �! 

� , �� �� � � 
�! 
� � ! �� � ! ! 
�( �� $�� " 
� � �� � �

� 2� � � � � � �� �
� � � � ! � � � �� � ! +
	 � �� � 
� � �� � � 
� � �$� �+
( �" ( 
� � �� � 
� � � � � � � � �� � +
� � � � 
� � � �� � � � � 
�� � 
� � ! �� � ! ! 
� ! �
� 1� � � � 
�� 
� � � ! � � � � 
�( �� $�� " 
� � �� � �

� � � � ! � � �� � �� � ! +
� �� � $
9� � 
��� � : 
� � � � +
� � � � 
� � �� � � 
� � �$� �+
�� / 
� � �� � 
� � � � � � � � �� � +
�� / 
� � � �� � � �� � 
� �
� � � � 

� � ! �� � ! ! 
� ! �

� 4 � / � � � �+
2� � ! � � � � 
�- � �� � ��- 
�! 
� � �
� � � �� � � �




� � � � � � � � � � � � � � 	 
� � � 

 �

3� � � � � � � 
� � 
� � �� � � � 
0

� # � � � 
� � 
� � ! ! 
� �� � � � �
� � �� � � � 
� � �� ! 
� � � 
3� � � � � � � 
� � �� ! 
� � �( 
�� 
1� � � � 
� � � 
�� 
, �� �� � �
� 3' # � � � 
�! 
! - ! �� � � � �� � ��- 
/ ��( �� 
�( � 
� � �� � � � 
�� � � � / � �$
� 6� ! �� �� � �� " 
� �
# � � ��� 
� � � � �� � ! 
�� 
, �� �� � � 
� ! 
� � � � 
� �
� � �� � � � 
� � � � � � 
! - ! �� � � ��� � ��-
� 7� �( 
� � �$� �! 
� � - 
� � 
� �! � � � �� � 
�� 
�( � 
�� � � � � 
� - 
3� �� � � � �
� � �� ! &


� , �" ( � 
� " � �� ! � 
� � 
, �" ( � 
�� � 
�( � 
� �! � � � � �� � 
0
K� � 
� � � 
� � � 
� � 
� � �( 
� �
�( � 
! � � � 
� �� � F

� � � � � �� � 
� ���� ! �� � 
� � � � � � " �� ! 
� � � � � � 
� �
�( � 
7� ! �� � ! ! � � � " � �� � �� � 
� � � � �
� � � � � �� � 
� ���� ! �� � 
�� 
# � � � � � �- � � � ! ! 
��� � � � �
� � �� � � � 
� - 
� � �( � � ��- 
9L # � ! ! 
# � � �� :

� 2� � � � � � � � 
! � �� � �� � !
� # � " � ' � � � � � � � � 
! � �� � �� � !
� ; � � � � � � � � � 
� � � 
# ���� � � -

� � � � � �� � 
� ���� ! �� � 
�� 
� �� � � � � � � �� � � � 
� - 
# � �$� �
� � ��
9L # � ! ! 
# � � �� : 

� 2� � ! � � � � 
� �� � � � � � �� !
� # � �$� �
� � � � � � -

� � � � � �� � 
� ���� ! �� � 
�� 
, � � � 
3� � � � � � �
� - 
� � � � � ' � �! �� �� � � �� � 
9



:
� 6�� � �� � � 
4 . +
� � � ��� � � �� � 
! � �� / � � � +
� � � � �� � !
� � � � � " �� " 
� � � / � �$
� � � � � � -

End User hasno/low choiceof options

End User has to choose between many options

Infrasturucture is predefined
End Users co-operate to synthesize solutions

Facilitating intermediaries



� � � � � � � � � � � � � � 	 
� � � 

 �

� ���� ! �� � 
� �
3� � � � � � �� � ! 
�� 
�( � 
, � � � � �

� " � � � 
� 
� � � ��� 

� 
" � �� � � # 
3� � � � � � �� � ! 
( � � � 
� ���� ! � � 

� � � � � ! � 
� �
� / � 
�� � � � � !

� # � ! ! 
# � � �� 
�" � �� � 
�( � 
� � � �- 
� � � � �� � !
� # � ! ! 
� � � � � �� � 
�( � � � " ( 
�( � 
! � � �� �
� � �/ � �$
� . � � $
! �" � � �! 


� � � � � �� � � 
� � � � ! 
� ! � 
� � � � 
� �� � 
�� 
�( � 
�� � � � � � � 
�( � � 
� � 
�( � 
� 	 
5 E

# � �$� ��� " 
�( � � � " ( 
# � ! ! 
� � � �� 
� � � ! 
� � � 
/ � �$

� $ � � %� � &
� � � � � # � 
� 
� %8
� � � � �� � 
�� � � � � � �� � 
�! 
� � � � � � � 

/ ��( �� 
�( � 
! � � �� �
� � � / � �$!

� 3� � � � � � �� � 
� ���� ! �� � 
� �� � � � �- 
� ! �� " 
� � � ��� � �� 
" �� � � �
! � � �� �

� � �/ � �$!

� # � ! ! 
� � � �� 
� � - 
� � �- 
� � � � � � 
�( � 
� ( � � � � � � � � 
�� �� �

� ' � ( � � � ) � 8
� � � ( � ! �! 
� � 
�� � � � � � �
� � � � � � �� � � �� �
� 6� �� � �� �� ! 
� �
� " � � � 
� � ! � � 
� ���� ! �� � +
, � � � 
6� ! ( 
�� 
6� ��
� � � 
�� 


� � � � � 
� �! � � �� � � �� �
� 3� 
� � / � � 
�� / 
� � � � �� @
� � �/ � �$! 
- � � 
� � 
� � � 
� � � � � � � ! � 
- � � 


� � ! ! � " � &
5 E
3� 
� � / � � 
�� / 
� � � / � �$! 
- � � 
� � � � �� 
- � � � 
� � ! ! � " � 
� � 
� � 

�� � � �

� # �� � � ! � �� 
� ! � � 

 � � 
# =� � 
� � 
� � � � � � �! � 
�( � �� 
M
7� @
� 4 � � � � 4 � �� �
( � ! 
� � � 
� ! � � 
� 
� � � � - 
� � 
" � �� 
� N
# 
� ! � � !
� � $- � � ( � ! 
EH� 
# 
� � / � �� � � ! 



