
�
�

�
������

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

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

������
��
�

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

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

��	�����
������� �������
�����
���������!�����
�����
� ������
������

������
�

�����
�
����
�
�
�

��
��

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

GØrard Maral PrØsident 

GØrard Lachapelle Rapporteur 

Günter Hein Rapporteur  

Michel Monnerat Examinateur 

Christophe Macabiau Co-directeur de thŁse 

Marie-Laure Boucheret Co-directeur de thŁse 

Marc Pontif InvitØ 
�



�
�



�����������	
�

��
����

Remerciements 
�
�

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

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

�	����"���	���"�����������#�����	����	�������������
�"�����������%� �������������
�����$������
���� ������

����� 	�����$��� ������������ ��
� 	�����$��
� ��� 	���	����	� ��� 
�
���� &��� �	� ���
����
�	���� ����	�����#� 	��	� ��� �'��	� ��� ��

�����	�� ��� 	�
	��� ��
� ��
���	���
� �	����
� ��� �����	���
�
������
%�(���
	����������������	�$�����
���'��
���
�)������
��
�	��������	����
����	���������
���
�
���������
%�
�

*���� ���� �������
� ���������� ����� ������������	� ��� 	������� 	��
� ���������%�  �� ��� 
��
#� +��
�������
� ���	�����������	� ���������� ����
	����� ,�������#� ��
���
����� ��� ������	����� ����� ���
�� !"�#��	�,������,������	#���
����������
����
�����������	����-�
����������
���������
�"������
�����#�������������������
���������
�����		��	��
�%���
����.����
����
���	��	����	�������	�
������
����	��	�������
������
�	���
������
#��	�+����������
��
���������

��	%�

*�����
�)�����
	���������
���������	��������
�	�����.%�*����������������������	���
�$���������
���
����#������	���	����$�������
�������������#���
�������

����
�$���������	���
��
�
/��	���0���)�
�����
����
���������������������
��	�����
��	�
����������	�������������
�����
����		�
������$��#�
���
��$�����
�����
����	�����������	���	��	�

��	
%�

-����$���
�����	��������������
��������
�������	�
���������	����	�����	����-�
����������
#�
,��������	��+���
�
��	����������	���
��������
��	�����
�
�����
������	�	���
������		��	��
�#�����������
��.� ��������
� 	�����$��
� ��
�
� �	� �� 	��+���
� ������	������ 	������%� (�� ���� ���� �������
� ���

�� ����

�����������	�����
���
���	���	�
�������������%�
�

*��������
���

������������"���0����
	���� 
����������
����������	�����	��������$�����������
�����	��� ���
� ��� �������� ��� ��� ����
�	���� ����	�����%���	� �
���	� 	��
� 	�����$��� �	��	� ����	������	�
���������������������	������		��	��
�%�

*�������	�������		������
��������� �����������	�����������11�#�2�������3��
�����	�"�	�����
3��
� ����� �������� ����� ���
� ���	���
�	���� ��� 
������� "&��� ����� ��
� �����
�
� �.��������
� ���
�����	���
�������
%�
�

4�� 
����������� )���
� ���.� 5��0�������#� ������ �	�6����#� 
��
� $��� +�� �������
� +����
� ���
�������������������	�%�*���������������
���������
����
��
��������
���
�	����	��
�����������$�������

�����	��	��
����	���#���

����������������	�����$������
������
���'�
�
%� ��������	#� +�����������
��
�-��+����#�,�	������	�7�������$�����	��������������������
���������������	������	��������	����	��
���3��3���#�"��8
�$�����
	����������������$���
�����	��������.������	�������������
�	�#�����
	����#�
��������#�"����'#�!�#�,����0�����#�"�	����/�
�

 ����#�+��	���
�)�
����
���������	����������������	��	�������
������
�	���
������
#��	�+����������
������
�$���$��
�����0�������
����	
�)�*������9�:�������	����	���������
	����	0;	�����
�
�������<%�
�



�����������	
�

��
�����

�



��
����

��
������

RØsumØ 
�
�

"� �����
���#� ��
� 
������
� ��
�
� 
��� ��� ������
�	���� 	��������	� ��� +�
	�����	���� ��� �����
������������	����
���
���������
������	���
�
�����
������
�����
��������
�
�����������.� 	�	
04��
�
�������� 0=>>%�,��
���+��������#���
��������	�������
�������
��������	��������
�����������	��
���
�
+���
%� ���
����
� 	�������
��
� ��� ��
�	��������	� ������	� ��������� ��� ��
���� ��� ������
�	���� �����
��������#� $����� 
��	� )� ����	������� ��� )� ���.	������� ����� �?	����	%� ������ ��
� 	�����$��
#� ��� 
'
	����
&��#� �	� ���
� 
����������	� &!��#� �
	� ���	�����������	� ����	�� ��.� �������	���
� ����

�	��	� ���
��
�	��������	������
����
�	��
�	'��
���������������	
%�(�������$����	�������������
	���	���#�
�����
���
	�������	�������������	�����	������������������������	�	���	�����
���

�
�
�	���
��
����	�����
�
��
� 
�
���.%� "�

�#� ��� ��'��� ��� ������
�	���� �
	� )� �;��� ��� ��������� ��.� ��
���
� ���
��
�	��������	� ���������	���
� ������ ��
� 
������
� ����
����#� ��� ����
�	���� ��� ���	���#� ���0
	����
��/�
�

��� ��
�	��������	� ���� &��� �� ��������
� ��
� ����	�
� ����
� ��.� ���������
� �����	��	� ��
�

�
���.����
��������������
�	���%�3��
������
�����@���
�
������
����
�)����������
�	������
����
����
�

��	������'�
����
���
�1���
��������
#����
���	���������
�	�������	�;	�����	��������������
����
���.�
���	�	��+�	
�$���
����������	����	��+�	������	���
�
�
���.���A�
%������������
#�����
	����������$�����
�

�
���.�&������

��	�;	������$��
�������	����	��		����
�������
��?	����	
#����	������	�������	�)�����
��
���	�	����������
��
�����	����.���	���������	���
��	������������
����	���������������
�����	�������
��
��������	�����
������������
�	��������	%���
������	�
������	���
���
������	���
�&�����	�
�:����	��

��
�����	��<� �6�&���� ��� :��

�
	��
�<� �"&���� ������	� ���	��������	� 
�����	��� ��
� ��������	�
� ���
�������� ���� ��
�	���� )� ����	������� ����� �?	����	%� !�������
#� ��
� ��������	���
� �����	��
� ���� ��
�
��������
� �����	��	���
� ��
	��	� ����	��
� ���
$��� ��
� 
�
���.� )� 	��
� ������� ���

����� ������	� ;	���
	���	�
%�  �� ���
�$�����#� ��
� 	�����$��
� ���������	����
� ������	� ;	��� �	���
��
� ����� �����#� ������
���������������
�������	#���
�
'
	���
���
�
�
������	���	����	���
�
�
���.�&��%�
�

������ ��
� 
'
	���
� �������	
#� ���.� ��
�
� 
��� ��
� ���	���
� ����	���
� ��
� ��B	
� 
��	�
�����		���
%�  �� ����	#� ��
� 
��	� 
�
���	����
� ������������ ��
� �����������
� 
������
� ��� 
'
	���� ���
����
�	���� ��	�
��� 	��	� ��� ������
��	� 
��� 
����B	#� �	� ��#� ���
��� ��� ������� $����	�� ��
� ���	���
�
�	���
�
%� ��		�� 	��
�� �
	� ������� )� ���	���
�	���� ��� 	��
� 
��
���
� ��������'��� ���������	����� ���
����
�	���%� ���
����
� ��+��	��
� 
��	� ��.�
� ������ ��
$���
� ����������	���� ��� ��� �����
���� �	� ��� ���
��
��������	��������
���	���������
�	���#����
���

�����	���������������	��������������
��������������
�
�����	���
�6�&����	�"&���	��	�������
�����	���
������������
���
�
'
	���
���	���
%�
�

��
�	�����$��
��������
����	���	����	����
�
���������
�:����	��
��
�����	��<��	�:��

�
	��<��

��	� ���
� ��� �������� 	���
� �	�����
� )� ��� ���
� 	�����$�����	� �	� 
��� ��� ��
�� ������'
�
� ���
������������ ��� �����	���
� ������
%� ��
� ��
��	�	
� ��	���
� ���
� ��� 	�
	
� ���	���	� $��� ���
��
�	��������	���������
	���������

�����
�?���)���
�	�����$��
#��;���
����
�����	
���
����	�	��+�	
�
�	� ��
� ��	���������	���
� ��
�����	� 
��
�������	� ��� �����
���%� ��"&��� ������	� ��
� 
���	���
� ���
��
�	���� ���
� �����
�
� $��� ��6�&��#� ��� $��� �������
��� 
��� �	���
�	���� ���
� ��� 
'
	���� ��	�
��� ���
����
�	���%� !�������
#� ��� �
	� ���������	� �����	��� $��� �;��� ����� ��
� 	�����$��
� �������
� ���
	���	����	� ��� 
�
���#� ��� ��
�	��������	� )� ����	������� ����� �?	����	� ��
	�� 	��
� ���������#� ������
����

��������������
��������+���	����
���
%�
�

��
� ��
���	���
� ��	����	��
� ��� ����
�	���� ��
�
� 
��� ���	���
�	���� ��� ���	���
� 	��
� $��� ��
�
����������	��
#� ��
� 
'��
����
#����
� ��

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

����

��	� �	����
� ���
� ��� 
������ 	���
%� 3�������	�
� �����	��	���
� 
��	� ��	������
� �	� ��	���
��
� �����



��
����

��
�����

������
��� ��
� ������
� ��	�����	�
� ���� ��
� ������
� ��� ��
���� ��	���
�$��
� ��.� 
��
���
%� 4�� ���	���
�����		��	� ���
	���	���� �'����$��� ��
� ����
� �����	��	� ��
� ��
���
� ��
� 
'��
����
� �
	� ���
� ���
���	�.	�������
��)�������
�������������
�	��������
	����	��������
�	����������	���%�
�

��� ��

�����	�� ��� �������� ��� ������.�	�� ��� 	���	����	� �����	��� ���� ��
� �����	���
�"&��� �	�
6�&��� �
	� �
������	� �������� ���
� ��		�� 	��
�%� ���
� ���	�����������	#� ���� 	�����$��� �����		��	�
���
	����� ��� ���	����	���� �	���
�	���� 
��� ��� 3������� 	�	��� �����	��	� ��� ���	��
�� ��� 
�
���� ��A�� �
	�
�����
��%���
������������
�
��	�	�
	��
�
�����
�������
�������
�������	��
����������������	�������%�
(���
	������	���$�����		�����	����	�������	�;	����
	��������
����������	���
���
�����������
����$������
$���
��	� ����'����$������ ���	���
�	���#� �����
��	���� ���	� ���������.�	����� ���	�
������$��
�	������
�

�
���.�&��%�3�����������
� �����������
� 
��	� ��������
� �		���	�
� ���
� ��� ��
� ���	�������� ��� ���
����
�	��������
	��%�
�

 ����#� ����������	���� ��� ��� ��
��������	�� �	� ��� ��� �����
���� ��� ��� 
���	���� ��� ��
�	���� ���
������������	� ������� �	� )� ����	������� ��� �?	����	
� �
	� �	�����%� ���
����
� 
�����
� ���'�����	����
�'��	� ����� ��	� ��� ��������� ��
� ��������	
� ������
� &��� �"&��#� 6�&���� �	� ��
� 
'
	���
� ���
����
�	��������	��������
�
�
�����
����	���
���
���B	
�
��	�����'
�
%�4��������������������	�����������
	����	�����������	� 
������ �
	� �����
��� ���
� ��� ������ ��� ��� ����
�	���� ��� ���	���� ����� �������� ���
��A��� 
������ ��
� ������
� &��� �	� ��� 
'
	���� ��� ����
�	���� ����	�����%� ��� 
������ ���'�����	����
�����	���������
�����
�������
���
����	���
���
���B	
���
����
�$������.���
���
�����
������
	������	�
��� 3������� 
��	� ��
�������
#� �;��� 
�� ��		�� 	�����$��� �
	� 
��
����� )� ��� 
����	���� ��
� 
�	����	�
�
�	���
�
� ���� ������	� ��� ���� ��� ��������%�3��
� ��� ������ ��� ��� ����
�	���� ����
	��#� ���� �'�����	����
�?���� ��� 	���
� ����� �
	� �����
��� �	� ������	��%� ��� ������������ ��� 
'
	���� ��	�
��� ���
��
�	��������	�)�����	���������
��?	����	
����	��	�
	�����������	���
�������
#����	���	����������
����
���>C���	��
�����������	�)� ��� 	��+��	�����������������#�'�������
� ���
�����	�����	���
�������	�
����

�������&����D��������
���
�	�
	
������	��
�%�
�
�
,�	
����
�9�6�&��#�"&��#���$��
�	���#�, ,�#�(!�#��'�����	���#�E������
�
�
�



�

��
����

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

6'�����
�	���������&������������F�	����F0��
	�
���
��
��������
�������
�	�����
����4�����

 ���������	�
�
�
�
�
�



�

��
�����



"�
	���	�

��
������

Abstract 
�
�

2��
	� ������� �'� 	��� ��
���	���� ��� ����
���'� ����
� ��� 	��� 4��	��� �	�	�
� � 0=>>�#� ����	����
-�
����������
���-�������������	�'�
�����
��������������������	������������'��'�����%�!������
�
��
�	�����
� 	�������
��
� ���� ����
���� 	�� ����F� 	��� ����	���� ��� ���� �
���F��	���� ��� �
� ������
� ���
��	����
%� "���
� 	��
�� 	�����$��
#� &��� ���� ���������� &!��� ���� F���� ����	��� 	�� �������	���
�
��$�����
� ������	�� ��
�	�����
� F��	����� 	��� ����������	� ������� ��� ������%� ����� �� ��
�	�����
�
	�����$��� ��$����
� ��� �.	��� �����
	���	���� ��	� �� ����
�	� 	�� ������� ���������

�&��� 
�
���
%�"
� ��
���
�$�����#�	��
���G�
��	����'�
��	�����	���������	�������	������$�������	
�����������	���
�
�����
�
����
���'�
������
� �4�� =>>�#�
����������� ��
���� 	���
#� ��0������������
�	���#��0	����
�/�����
	�����$��� ��
� �����	����

� ����	�	���
� ���� 	�� �����
� 	��	� �����	� 	��� �������
� 
�
���
%� -����
��
����	����-�
����������
�������G��'�	����������'����������������
#�
	���
����	���	����'������	�	���

�
���
#����	����	��
�	������
����
�	�������
%�&���
�
���
���'���
���������G�������������'��������

#�
F�������'��.��
��	������������	�����

0�������	������
	��	���
������
����� ���
���������������	F����
	�����
���0	�0!��
����	��
���!�
�#�������
��
����	���
����	����	����������'�����	�������������	'����
	�����
�	�����
�
������%�
�

���������	'������������
�����
�	����
���	�����
�������'�������
��
�	������
���	��������
��	��	�
���� ��� ���	����'� �������� F�	�� 6�
�� ���
�	���	'� &��� ��� "

�
	��� &��� 
���	���
%� 6�F����#� 
����
�����

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

��
� ��� 	��� ��������	������ ���
�� ����������	
�
�����
�����	���F��G���F������	���
�
���
�	����$��������������

%�"
������
�$�����#����������	��'�
	�����$��
�
���������
���	��
�����	������������&��0��
�����
�	�����
�
'
	��
%�"���
�	�����

�����
��
���	�	���
#� ����	���� 
��
��0��
��� 	�����$��
� ���� �����
��
� ���
� 
����� 	��'���'� ������ �� ��
	0
�����	���� ����
� ��� ��������
� 	��� �������� ������������ ��
��	�� 	��� ��	���
��� ��F� �������'� ����

	�����	'����	���
��
��
���	��	%�
�

���� �����
�� ��� 	��
� 	��
�
� �
� 	�� ����
	�
�	�� 	��� �
�� ��� 
���� ��F0��
	� 
��
��
� �
� �� 
���0
���	��������
���	�	���������&��0��
�����
�	�����
�
'
	��%�,����
����������'#�	��
�
	��'������

�
�
	��� ����������	���� 	�����
�	����
���	��������������	'������������'#��
�F�����
� 	���������
����� 	���
�����

��
���������6�&��H"&�����������
�	���G
�	���������	��������������'�	���
�	����
��
��
%�
�

(�� 	��� ���
	� �����#� 	��� ������������ ��� 	��� ��F� &��� �����

��
� 	�����$��
� �6�&��� ����
"&���� �
� ����'
��� ��
��� ��� 	�����	����� 
�����	���
� ���� ������ 	�
	� 	����
%� ��
��	
� ����� 	��
�� 	�
	�
������
�
� 
��F� 	��	� �� 
���� �������'� �
� ����������� ��� ������ ����
#� ����� ������	���	�� ���� ���

0
�������	���
� ��
����� 	��� �������� �����������%� "&��� �
� 
��F�� 	�� 
���� ��		������
������	
� 	����
6�&��#�F�������G�
��	������
��	����������'�����
�	���������
�
%�6�F����#�	������
����������������
���G��������������	'�������
�F�����&���
�
���
�����	���F��G�	����������

��%��
�

������
���	�	�������	�����������	������&��0��
�������
�	����
���	���
��
�	���������

���
	����
�� 	��� �
�� ��� ��F0��
	� 
��
��
� �	'������'� ����������	��
#� 
'��
����
#���
��	���	��
� ���� ��
���

���� 
��
���%� 3�������	� ����� ����	���� ����
�	���� ��
���	��
� ���� ��	������ ���� ��	���
���
�������
�	���
� ��
�
���� 	�� ������
�	�� ���� 	��� ��F� ������������ ��� 	��� ��F0��
	� 
��
��
� �
���
	����
���	� 	��
� 	��
�
� ���� �����
��%� (�� ���	������#� ��� �		�	���� ���	��� �������� ��� �'��������'�
�
	���	��
�	���
'��
��������
�
��
���������������	�
	��������	���������	���
%�
�

���� ����������	� ��� 	��� ��$��
�	���� 
	�
�� ���"&��� ����6�&��� ��������
� �
� ����
	�
�	���
��
��� ��� 	��� 
���0���	������ ��
���	�	���
� �������
�'� ��
������%� ���� �����	���� ��� 	��� 3�������
�����	���	'� ���� 	�� �
���
� ��	���� �
� ����� 
����������'� �����

��%� ��
	
� ��� ��	�� ������	��� �����
�



"�
	���	�

��
�������

��������������	����
������
���	���

�

�	������������������	��������
���	�����$��%�(	��
�
��F��	��	�
	��� �
���
�3������� ���	����	���� ���� ���F���� �
	���	���F��	����� 	��� �'������ �.���������� �'� 	���
��������#�F��������	����	�
�	��	���������
�����	�����$��
�	����
	�
��������.�	'%�6�F������	�
������
�������	�����	� 	��	���		��������������
�������	������ ��� 	�������
	���������
�	������
�� 	���� ��� 	���
�����������������
�	������
�%�
�

������
�	����
���	��������������	'������������'�������������'��
����������������������	
��
�
������'������

���	����
��
��������'�����
�	����
�����
��������	���
��
�	�����������	�&���������
�
�6�&��� ��� "&���� ���� 	��� ��F0��
	� ����	���� 
��
��
%� "� ���0
	������� 	�
�	� �������
� 
������ �
�
�����
������	�����������������������������
�	���%���
��	
�
��F�	��	�����������
�	�����
��
����'�D�
�
�������
�� ���� 3������� ���
������	
� �
� ��

����#� ����� ��� 	��� �������'� ��� 	��� ��	�
��	���
����
�	���� 
'
	��� �
� 
��
�	���� 	�� 	���
����	�'���� 	��� 
�	����	���
��� �����'�����
�	���%�"� ����� 	����
���
���������
����	�	'����
���������	�������	�
	�������	���
������������
	���������
�	������
�%�����
�������'����	�����	�
��	�������
�	����
'
	����
�
��F��	��
	�'�F�	����>C���	��
������	�������������
	��+��	��'�����������
�������	��&�����	�
�
��������	�D�����	�
���������
�	��	���	����
��.����
��%�
�
�
E�'�F���
9�6�&��#�"&��#�"�$��
�	���#�, ,�#�(!�#�6'�����
�	���#�E���������	��%�
�



������������	��	
�

��
���.�

Table of Contents 
�
�

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

���
��																																																																																																																																																																									����

�������� 																																																																																																																																																																		 
���

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

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

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

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

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

>%>� -"�E&�74!3 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >�
>%D� ,7�(I"�(7!��"!3�7-* ��(I � %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% D�
>%J� �7!��(-4�(7!� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% J�
>%K� �6 �(��74��(! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% L�

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

D%>� �6 �&�7-"���7�(�(7!(!&��M�� , %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% N�
������ �����	
����
 ��������������������������������������������������������������������������������������������������������������������������������������������� ��

D%>%>%>� ��������
���	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%N�
D%>%>%D� ���	������
���	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>C�
D%>%>%J� 4
�����
���	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>�

������ ���������������


��� ����������������������������������������������������������������������������������������������������������������������������� ���
D%>%D%>� &�����
����"�$��
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>J�
D%>%D%D� &�����
��������G��
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O�

������ �����
�
��
	
��
����������������������������������������������������������������������������������������������������������������������������������� ���
D%>%J%>� �
�������
��,��
������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DD�
D%>%J%D� 3�������,��
������	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DJ�
D%>%J%J� �����������
��,��
������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DK�

������ �
�
��
	
��������
 ��������������������������������������������������������������������������������������������������������������������������������� ���
D%>%K%>� ��	����	��7���	��� �����P3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DK�
D%>%K%D� (���
������� �����P(%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DK�
D%>%K%J� �����
������� �����P� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DL�
D%>%K%K� ,��	���	��Q%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DL�
D%>%K%L� ������'�������
�	����P�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DL�
D%>%K%R� ����G��
�����
�*�		�� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DL�

D%D� &�����7� ��(!&� !6"!� , !�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% DR�
������ ��
����������
��������

������

�

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

D%D%D%>� ��������� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DO�
D%D%D%D� ������������7������F%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%D=�

������ $

�
�
�������������������������������������������������������������������������������������������������������������������������������������������������� �%�
D%D%J%>� ��������� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JC�
D%D%J%D�  ��������"&��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JD�
D%D%J%J� "�$��
�	���������������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JJ�

D%J� 6�0&���H�"&���� �27�,"!� �"!"�M�(�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% JL�
������  �����&�$���������

��������������������������������������������������������������������������������������������������������������������������� �'�
������ �
�(��	���
�$




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

D%J%D%>� "������' %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JR�
D%J%D%D� ����0��02��
	02�. %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JO�
D%J%D%J� "���������	'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JO�

������ )�	*�����!
��

��+

���
 ������������������������������������������������������������������������������������������������������������������������� �#�
D%J%J%>� ��
�	�(������ ���������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JO�
D%J%J%D� 4������	���	� ���������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J=�
D%J%J%J� E�����	���4�������
	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KC�
D%J%J%K� (��������
	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%K>�

D%K� �7!��4�(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% K>�



������������	��	
�

��
��.�

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

J%>� (! ��("��!"I(&"�(7!�7I �I( S %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% KL�
������ ,�
���*�����*�
 ������������������������������������������������������������������������������������������������������������������������������������������ �'�
������ ���	

�����)��������

��������������������������������������������������������������������������������������������������������������������������� �'�
������ �
�
��
������������������������������������������������������������������������������������������������������������������������������������������������������ ���

J%>%J%>� "���������	�� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KR�
J%>%J%D� &'��
���� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KO�
J%>%J%J� ,��
������	
� ����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KN�

J%D� ���"��37S!�"��(�43 ��7,�4�"�(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% KN�
������ $������
�$�������	������������������������������������������������������������������������������������������������������������������������������������� �-�
������ $������
���������
����� �������������������������������������������������������������������������������������������������������������������������������� '��
������ ���
�.
�$���

�����������"��

�
��������������������������������������������������������������������������������������������������������������� '��

J%J� , ,��� !�7��4!(��� �27�,"!� �7I �I( S %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% LK�
������ /

�
������������0
� ������������������������������������������������������������������������������������������������������������������������������� '��

J%J%>%>� "���������	�� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LK�
J%J%>%D� &'��
����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LL�

������ �"��
��*
�1��*���$**��2�	����� ������������������������������������������������������������������������������������������������������������ '��
J%K� ��"��(�"��(! ��("��!"I(&"�(7!��M�� , %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% LN�
������ �����	
�������
������3�((
�
�������4������ ��������������������������������������������������������������������������������������������� '��
������ �5���
�����
�����������
�5�!�����������	
�������������������������������������������������������������������������������������������� �%�
������ �2*
��
��$������"������������������������������������������������������������������������������������������������������������������������������������ ���

J%L� �6 ��"��(�4�"���"� �72��6 �� 3 ���("!�!"I(&"�(7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% RD�
��'��� �
�����
�����������
�5�!�����������	
 �������������������������������������������������������������������������������������������������� ���
��'��� ���!
��
��3�
����
��
��	����������������������������������������������������������������������������������������������������������������������� �'�

J%L%D%>� ������	��
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RL�
J%L%D%D� I�����	'�,����
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RN�
J%L%D%J� ��
��

��������������	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%R=�

��'��� 3�
*���
	
���3��
�������
��	����� ���������������������������������������������������������������������������������������������������������� #��
��'��� 6����
�����
��5�!���������

�
��������������������������������������������������������������������������������������������������������������� #��
��'�'� �5���
�����
���������������������������������������������������������������������������������������������������������������������������������������� #��
��'��� �2*
��
��$������"������������������������������������������������������������������������������������������������������������������������������������ #��

J%R� �7!��4�(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% O=�

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

K%>� �� ��4� �� !�7� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% N>�
������ ������*�
�����1��*������
� ��������������������������������������������������������������������������������������������������������������������� ���
������ �
�(��	���
��




	
����������������������������������������������������������������������������������������������������������������������������� ���
������ �	*��!
	
����(���
���
��������������������������������������������������������������������������������������������������������������������� ���

K%D� ,"&! �(��2( �3�� !�7� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% NL�
������ ����������
������
���������������������������������������������������������������������������������������������������������������������������������� �'�
������ �
�
���1��*������
� �������������������������������������������������������������������������������������������������������������������������������� ���
������ ����
���� 
������������������������������������������������������������������������������������������������������������������������������������������ ���
������ )���7�����������
���

���������
�������
�(
�
��

�������������������������������������������������������������������������������� �#�

K%J� 3�(2�02�  �"��(�43 �2(�� �%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% N=�
������ ����������������
���������������������������������������������������������������������������������������������������������������������������������������� -%�

K%J%>%>� �	�	������
�	����,����
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=C�
K%J%>%D� ,��
������	�,����
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=K�
K%J%>%J� (������	����2��	���������' %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=L�

������  
����������
� ������������������������������������������������������������������������������������������������������������������������������������������ -'�
K%J%D%>� �	�	������
�	����,����
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=L�
K%J%D%D� ,��
������	
�,����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=O�
K%J%D%J� 6�����
�2�����������' %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=N�

������ 1*��	�

��3��(�8��

�$������
�����
���������������������������������������������������������������������������������������������������������� --�
������ 3��(�8��

�$������
�����
� ������������������������������������������������������������������������������������������������������������������������ �%%�

K%J%K%>� 3�
�
���T>9�"		�	����2��	����
��
�����	������
��
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CC�
K%J%K%D� 3�
�
���TD9�"		�	����2��	����
��
����'�>�&'��
����%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CC�

����'� �

��+

���
 ��������������������������������������������������������������������������������������������������������������������������������������������� �%��
K%J%L%>� ��������
	�����!���
�	������
�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CD�
K%J%L%D� ���������I�������!���
�	��� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CR�

K%K� 7�6 ��"4&, !�"�(7!�� �6!(U4 � %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >C=�
������ 9
���!
�����"�6����
�:96��;���������������������������������������������������������������������������������������������������������������� �%-�
������ <
�����"����� 
�����)��
������
 ������������������������������������������������������������������������������������������������������������� ��%�



������������	��	
�

��
��.��

K%L� �7!��4�(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >>C�

��������!���������������������������"
������� 																																																																															 ����

L%>� (!��734��(7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >>J�
L%D� � � (I ��37��� ��4!� ��"(!�M %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >>L�
'����� ���
����
�)�����7����������������������������������������������������������������������������������������������������������������������������������� ��'�
'����� =�����1
���������)�����7���������������������������������������������������������������������������������������������������������������������� ����
'����� 6

��)�����7����� ����������������������������������������������������������������������������������������������������������������������������������� ��-�

L%J� � !�7���"(3(!&�27��37��� ��4!� ��"(!�M�� 34��(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >DC�
'����� �������+
������������������������������������������������������������������������������������������������������������������������������������������ ��%�
'����� �
�
�����
����>����
�����������
	
 ����������������������������������������������������������������������������������������������������� ����
'����� ���
����
��
�	
��"��

�
 ������������������������������������������������������������������������������������������������������������������������� ����
'����� 1�83
	����3�**�
���
��	����� ������������������������������������������������������������������������������������������������������������ ��'�
'���'� 3�**�
��+
������������
���
 ���������������������������������������������������������������������������������������������������������������� ����

L%K� � ���� �4��� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >DO�
'����� ��
��
�

������5�!��������)�

������������������������������������������������������������������������������������������������������������� ��#�
'����� ��
�=����<
����
�5�!��������)�

��������������������������������������������������������������������������������������������������������� ��-�

L%L� �7!��4�(7!� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >J>�

��������#�����$��
������������������������������
������� 																																																	 ����

R%>� (!� &�"�(7!����"� &( ��V�"��6(� ��4� �%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >JL�
������ =��

�)��*������������������������������������������������������������������������������������������������������������������������������������������� ��'�
������ ������)��*���� ���������������������������������������������������������������������������������������������������������������������������������������� ����
������ �
�
��
�$��	
������������������������������������������������������������������������������������������������������������������������������������ ��#�
������ ����������6

�)�


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

R%D� �"!3�I 6(�� �!"I(&"�(7!��"� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >JN�
������ ������������ �������������������������������������������������������������������������������������������������������������������������������������������� ����
������ ���
����
��5�!���������"
�
	����������������������������������������������������������������������������������������������������������������� ��%�

R%D%D%>� (!��,������
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>KC�
R%D%D%D� ,��
������	� $��	���
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>KJ�
R%D%D%J� �������
�,�	������
' %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>KK�

������ �

��+

���
 ��������������������������������������������������������������������������������������������������������������������������������������������� ����
������ )�����
��� ���������������������������������������������������������������������������������������������������������������������������������������������� �'��

R%J� � 3 ���("!�!"I(&"�(7!��"� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >LO�
������ ������������ �������������������������������������������������������������������������������������������������������������������������������������������� �'#�
������ �5���
�����
�������
�(��	���
����������������������������������������������������������������������������������������������������������� �'��

R%J%D%>� �	�	�������������� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LN�
R%J%D%D� ���
	�������!���
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>L=�
R%J%D%J� 4����
	�������!���
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RD�
R%J%D%K� ������
��� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RJ�

������ ���
����
��5�!���������"
�
	����������������������������������������������������������������������������������������������������������������� ����
R%J%J%>� (�	�����	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RK�
R%J%J%D� �������
�,�	������
' %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RL�
R%J%J%J� ��
	���
��	
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O>�

������ )�����
��� ���������������������������������������������������������������������������������������������������������������������������������������������� �#��
R%K� �7!��4�(7! %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >OO�

����������������
�����������
�
���%��& 																																																																																									 ����

O%>� �7!��4�(7!� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >ON�
O%D� 24�4� �S7�E %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% >NC�

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

������������"
��������������������
�������
������ 																																																														 ��#�

�������������������"
���������&���������������																																																																									 �' �

���������������"
����������������������"
��																																																																														 �'��

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

�



������������	��	
�

��
��.���

�



��
	����2�
���
�

��
��.����

List of Figures 
�
�
2�
����D%>9�&����>�
�
����
�����	���������	��	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=�
2�
����D%D9�-�
�������H"���3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>C�
2�
����D%J9��	���	���������&��������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>C�
2�
����D%K9�&�������&�����������������	��	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>D�
2�
����D%L9����
����F����
������
��������$��
�	����
	���	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>K�
2�
����D%R9����������	'������	��	�������������
	��	��F����	�������DC�
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O�
2�
����D%O9����
����F����
������
�������������$��
�	����	�������������
	��	��F����	�������DC�
 %%%%%>O�
2�
����D%N9�&����������
�����G�����������	��	����WJX%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O�
2�
����D%=9����������������
���������
	�
�������
�������	��
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>=�
2�
����D%>C9�&�������3���'����G�����������	��	����WJX%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DC�
2�
����D%>>9����
����F����
������
���������������	'������	��	�������������
	��	��F����	�������LCC�
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DO�
2�
����D%>D9����
����F����
������
�������������$��
�	����	�������������
	��	��F����	�������LCC�
 %DO�
2�
����D%>J9�22�0��
�����$��
�	����
�����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DN�
2�
����D%>K9���
	�
����
�����G������	���G��
������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%D=�
2�
����D%>L9����������	'��������������- �����C�� ���	�����������	�������	�����������
H����G�����G�

�S��	��&��

����!��
����������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%D=�
2�
����D%>R9��������	��������
�	����	�
	��������������������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JC�
2�
����D%>O9�"

�
	��0&�����
������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J>�
2�
����D%>N9�"&�����$��
�	��������������	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J>�
2�
����D%>=9� &!7��������
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JJ�
2�
����D%DC9���
�	�����
�
�������������'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JJ�
2�
����D%D>9�,����
�
��������	������$������ ������
����

������$��
�	���%�����Y�>�0L#�������$����'�

�����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JK�
2�
����D%DD9�,������$��
�	����	����������
����

������$��
�	���%����Y>�0L#�������$����'������% %%%%%JL�
2�
����D%DJ9���
�	������������������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JN�
2�
����D%DK9�D3����	����-�0JJN��
	���������������
�	������������������	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JN�
2�
����D%DL9�D3����	����-�0JJN��,�0��
���������
�	������������������	 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JN�
2�
����D%DR9�4�����
	���	�����������	��������
����	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J=�
2�
����D%DO9�4�����
	���	�����������	��������
�
��	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J=�
2�
����D%DN9�D3����	����-�0JJN��
	�������������������
	���	�����������	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KC�
2�
����D%D=9�D3����	����-�0JJN��,�0��
�������������
	���	�����������	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KC�
2�
����D%JC9�D3����	����-�0JJN��
	��������������������'������	�
	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KC�
2�
����D%J>9�D3����	����-�0JJN��,�0��
��������������'������	�
	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KC�
2�
����D%JD9�"&���	���G��
���
��	����������
	�����
���
���	
����H���
�����������

% %%%%%%%%%%%%%%%%%%%%%%%%K>�
2�
����D%JJ9�6�&���	���G��
���
��	����������
	�����
���
���	
����H���
�����������

% %%%%%%%%%%%%%%%%%%%%%%K>�
2�
����J%>9�(���	����:�;#� � 2�:
;���������
�	����:�;������
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KR�
2�
����J%D9�!���
�	����:�;������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%KR�
2�
����J%J9� �����
���
��
�������	��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%K=�
2�
����J%K9� 
	���	����������	������
����������
�������	�������
�����������������	������
�
% %%%%%%%%%%%LD�
2�
����J%L9�"���������	����������	�������
������	�
�����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LD�
2�
����J%R9� �����
���
��
�
��
�����	'��

��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LJ�
2�
����J%O9� �����
���
��
�
��
�����	'���
���	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LJ�
2�
����J%N9�Z
��
���	����	���G�������
��
��
������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LK�
2�
����J%=9�"���������	��
�	���0������
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LL�
2�
����J%>C9�"���������	���	���0���
��������	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LL�



��
	����2�
���
�

��
��.���

2�
����J%>>9�&'��
����
�	���0������
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LR�
2�
����J%>D9�&'��
�����	�����
	�	�����	��	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LR�
2�
����J%>J9���	�	������	�����:
;�F�	����
���	�	��:�;��.���

������:�;%��!Y� Y>KC�G�H�#��YC% %%%%%%%%%%LN�
2�
����J%>K9���	�	������	�����:
;�F�	����
���	�	��:�;��.���

������:�;% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LN�
2�
����J%>L9�(���	����!���
�	�����'
	����(!����������
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RC�
2�
����J%>R9�������	���������	����(!������1��	����,�������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RD�
2�
����J%>O9�-��
�
�����
��������	��������	����(!������1��	����������'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RD�
2�
����J%>N9�3&���������	'�������������%�S��G��T>%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RR�
2�
����J%>=9�3&���������	'�������������%�S��G��TD%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RR�
2�
����J%DC9�-�
	�������	��
������	�������'�D�
	��
%�S��G��T>% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RO�
2�
����J%D>9�-�
	�������	��
������	�������'�D�
	��
%�S��G��TD% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RO�
2�
����J%DD9�-�
	�������	��
������	��������D
%�S��G��T>%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RN�
2�
����J%DJ9�-�
	�������	��
������	��������D
%�S��G��TD%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RN�
2�
����J%DK9���
��

��������������	
%�!��0������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OC�
2�
����J%DL9���
��

��������������	
%�!��0�����������������
�0���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OC�
2�
����J%DR9���
��

��������������	
%�������������%�>
	���	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OC�
2�
����J%DO9���
��

��������������	
%�������������%�D�����	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OC�
2�
����J%DN9�,����3&���������	'������������	��������������������	�
	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%O>�
2�
����J%D=9���������������
	������
	���	����������F�	����
���	�	��3&������
������	
%%%%%%%%%%%%%%%%%O>�
2�
����J%JC9�,����3&���������	'������������	�����
�	�����������	�
	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OD�
2�
����J%J>9���
��

��������������	
%��������������	'������%�D�����	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OD�
2�
����J%JD9�����������������	'��
���������
��

���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OJ�
2�
����J%JJ9�3&���������	'��������������������
	������
	���	�������������F��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OJ�
2�
����J%JK9���
��

��������������	
%�������������%�D�����	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OJ�
2�
����J%JL9�������	��
����	���������	'�����������	��H
�%�(,4��
�������F�����F��G��
% %%%%%%%%%%%%%%%OL�
2�
����J%JR9�����	���
������	F����	�����������	������
��	��������	���������	��
�����	��H
D�% %%%%%%OL�
2�
����J%JO9�����
	�����!���
�	�����'
	�����!����������
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OR�
2�
����J%JN9� ��������������
	�����F��G��
���
	���
�	���	���

����
����
	��	�������	'�����������
�

��	�����
�
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OO�
2�
����J%J=9����+��	��'����������������
	�����F��G��
���
	���
�	���	���

����
����
	��	�������	'�����

������
����
�
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OO�
2�
����J%KC9�D3���������������
�	�����������

����
������
	��	�������	'����
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ON�
2�
����J%K>9�3�	�������	������	����	���
���������D3���������������
�	���������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ON�
2�
����K%>9����

�������
������	����������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%N>�
2�
����K%D9�"�	�	���0	�0���

��������	���
���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%N>�
2�
����K%J9���$���������

������
���	����	�����������>�����	�������
���	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ND�
2�
����K%K9�(����	����	������

���������	�������	��������	�����	�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ND�
2�
����K%L9�"�	�	��������	������	���������	���
���������������>J�����
���������
�������%%%%%%%%%%%%%%%NJ�
2�
����K%R9�I��	�����������	'������	���F�	��	������

����
��
������
������	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%NJ�
2�
����K%O9�J3��,����
�	�����������
��
����

�������
������	
�F�	��	�������������	������	�	���
�

��	���
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NK�
2�
����K%N9�37�
�����������	�����	��	��������

��
����	������

�������
������	
% %%%%%%%%%%%%%%%%%%%%%NK�
2�
����K%=9� ��	��
���
��	�����������	��
�	'�WDDX% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NL�
2�
����K%>C9� ��	��
���
��	����������������	����WDDX% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NL�
2�
����K%>>9� ��	����
��	���������WDLX%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NO�
2�
����K%>D9�,�
��	���������
�������F�	����
���	�	���������	���������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NO�
2�
����K%>J9��������	����	�
	����
����������������	��������
��	�������������	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%NN�
2�
����K%>K9�,�
��	�����������
��	���������	���������
�	�����������	�����������
����
	��	% %%%%%%%%%%%%%N=�
2�
����K%>L9�,�
��	�����	���������
�����	��	�����
��������$������	
�������������% %%%%%%%%%%%%%%%%%%%%%%%%N=�



��
	����2�
���
�

��
��.��

2�
����K%>R9��'������ ��	�	���� ��	����		���
� ��������
	���������
�	���� ����������	������ �������������
����
�	�������F������	�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=D�

2�
����K%>O9���3����	���	�������	�	������	����������	
����	����������������:	;#�>
	�������&,�����
D�������������0��

����	��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=D�

2�
����K%>N9��'��������������	������
��	������		���
���������
	���������
�	��������������	�����������
������������
�	�������F������	�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=J�

2�
����K%>=9���3����	���	�������������	������������	
����	����������������:	;#�>
	�������&,�����
D�������������0��

����	��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=J�

2�
����K%DC9�(������	�������	������������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=L�
2�
����K%D>9�6�����
����	������������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=N�
2�
����K%DD9�"		�	�������	�����
���	����
��
�����	���
��
��
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CC�
2�
����K%DJ9�"		�	�������	�����
���	���F�	�����'�>�
'��
��������	���
��
��
����	% %%%%%%%%%%%%%%%%%%%%%%%%%%%>C>�
2�
����K%DK9�"		�	�������	���������
�
���	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CD�
2�
����K%DL9�!������
�����
��	�����������
��	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CD�
2�
����K%DR9�"		�	�������	�������
'��0��
���������
������
%�"���
��
��
������
��%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CJ�
2�
����K%DO9�"		�	�������	���������
������%�"���
��
��
��
��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CJ�
2�
���� K%DN9� ���+��	����
� �
��
� ��������	� ������
� 
�����
%� ����
	����� ��
�� F�	�� 	��� 	����� ���


'��
����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CK�
2�
����K%D=9�"		�	�������	�������
'��0��
���������
������
%�7��'�����
'��
������
��
��% %%%%%%%%%%%%%%>CL�
2�
����K%JC9�M��.�
�
'������
��
	���	�����	���(������	����E������2��	����(E2�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CL�
2�
���� K%J>9� ���+��	����
� �
��
� 3�������	� 6�����
� ������
%� ����
	����� ��
�� F�	�� ���'� ����

&'��
����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CR�
2�
����K%JD9�6�����
������
�F�	����
���	�	��	���3&������������%�"���	���
��
��
������
��%%%%%%%%%%%%>CO�
2�
����K%JJ9����+��	����
��
��
���������	�������
�
�����
%����������������
��F�	��	�����
'��
����
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CO�
2�
���� K%JK9� ���+��	����
� �
��
� ��������	� ������
� 
�����
%� ����� �������� ��
�� F�	�� ���'� ����


'��
����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CN�
2�
����K%JL9�[4��%�������	�����������	'��������������
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>C�
2�
����K%JR9�[4��%�������	�������
�	�����������������
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>C�
2�
����L%>9�!���
�	����
'
	��
���	�
��	�������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>J�
2�
����L%D9���	����	����
�	����������	����F�	����
���	�	��	����
���
���
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>R�
2�
����L%J9���	����	��3������������	���	'%�&���	����G��F���	�\D
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>O�
2�
����L%K9���	����	��3������������	���	'%�4
���
���
�	���������	���	'����\>LG�%%%%%%%%%%%%%%%%%%%%%%%%%%%>>O�
2�
����L%L9���	����	��3������������	���	'%�&��� 	����G��F���	�\D
%�4
���
���
�	���������	���	'����

\>LG�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>O�
2�
����L%R9���	����	��3������������	���	'%�&���	����G��F���	�\D
%���
��	
�F�	�������&�����������
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>O�
2�
����L%O9�������7
�����	�������	�������G�&�D���
#�
	�	���	�
	���
��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>N�
2�
����L%N9�2��$����'����
������������������$����'����
�	���.������F�	����
���	�	�����
���3�������

�����	���	'����]H0�DLC�61% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>>=�
2�
���� L%=9� ������
� F����F� ��������
� �����	��� ����� 	����� ��������	� ��������	���� ��
��	����


�����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>D>�
2�
���� L%>C9� (���
	��	���� ��� �����	���� ����	�� ���� �1���	�� ���
�	�� �����
� ���� �� �
���
� ��
�	����

�����	���	'����\>LG��������&���	�������\D
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DD�
2�
����L%>>9�-���
�	����	��
����	�'������
���	����F�	����
���	�	��	����
���
�������
% %%%%%%%%%%%%%%%%%%%>DK�
2�
����L%>D9��'�������

������	����
���
�������	'��
	���	���%����������������
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%>DK�
2�
����L%>J9�3���	0������		�	�������	���F�	�������	�������
����	������
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DL�
2�
����L%>K9�"		�	������
��
�������F�	����
���	�	��	����
	���	�����
��
�F�	����
	�	������	����
�	�������

	������	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DR�



��
	����2�
���
�

��
��.���

2�
���� L%>L9����
�0��� ��� 	��� ���
	� �����
%� ���� ������
����� ��� 	��� ���	��� �
� 
��F�� ����� ���� ��
	
�
����	�>C�
�����
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DR�

2�
����L%>R9�4
���
�3������������	���	'������	�������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DR�
2�
���� L%>O9�4
���
�3������� ������	���� �������'� �
��
� ���	����� ���� ���� 
'��0��
��� ���� �		�	���� �
�

F���� �
� 	��� ��������� ����
	����� ������	'%� ���� ���������� �
���
� 3������� �
� 	�G��� ����� &���
���
������	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DN�

2�
���� L%>N9� 4
���
� 3������� ������	���� �������'� �
��
� ���	����� ���� 
'��0��
��� �		�	���� ���� 	���
3������� ������ ��� �$��	���� �L%O�%� ���� ���������� �
���
� 3������� �
� 	�G��� ����� &���
���
������	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>DN�

2�
���� L%>=9� �����	���� ��� 	��� ������� ��� �
���
� 3������� ���
� F�	�� ��
���	� 	�� ��������	� �������	�
��	�
��	����	���
�����������	���������	���	'����\DLC�61��
��
���	������������'�, ,��
����
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>D=�

2�
����L%DC9�4
���
�������	'��
	���	�����
��
�������

������������	���
�������
������	
������	F��
&���
�	����	�
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JC�

2�
����L%D>9�4
���
�3�������������	�����������'��
��
�	������	������		�	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JC�
2�
����L%DD9�(���������	����	����������	�������, ,�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>J>�
2�
����R%>9����
���������
���	�
��	����
�����%�7���0����������	��	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JR�
2�
����R%D9����
���������
���	�
��	����
�����%����
��0����������	��	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JR�
2�
����R%J9���
�	��������
���	�
��	����
�����%�7���0����������	��	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JO�
2�
����R%K9���
�	��������
���	�
��	����
�����%����
��0����������	��	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>JO�
2�
����R%L9�6'�����
�	���������	��	�����
��
��.	���������
������	
�����������	���������
�
%%%%%%%%>JN�
2�
����R%R9�(,4���������	�F�	����
���	�	��	����������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>K>�
2�
����R%O9������������(!���������
�	�������������������������
�	���%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>KD�
2�
���� R%N9� (�	�
��	���!���
�	�����'
	����������
�	���� �
� ��
�
���� ���� ����� �������� ����
�	���%�

���
��0����������	��	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>KN�
2�
����R%=9�����������	��+��	��'�����������7 ,K���
�	����
���	����������%�4�����	����% %%%%%%%%%%%%%%%%>K=�
2�
����R%>C9�3�������	�������
��
	���	�
��
������	��������
�	���������	����% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LC�
2�
���� R%>>9� �	��������� (���	���� !���
�	���� �'
	��� ��
�	���� 
���	���
� �
��
� ��������	� ������
�


�����
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LC�
2�
���� R%>D9� (!�H&��� ��
�	���� 
���	���� �
��
� ���	����� ���� ���0���	����� ������
%� �F�� 3�������

���
������	
��
��������'�����
�	����F�������������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>L>�
2�
����R%>J9�(�	�
��	���!���
�	�����'
	���	��+��	��'%�D�3�����������D��
�������
�����
������	
�

�
���F�������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LD�
2�
����R%>K9�-��
������������������
��������������
�	���G�������	'��������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LJ�
2�
����R%>L9��F�����	�������������	'�����������
���	����	��
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LJ�
2�
����R%>R9���	����	��
����	�'��

��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LK�
2�
���� R%>O9� "���
� 	���G� ������	'� �������� ������	��� �'� 	��� (���	���� !���
�	���� �'
	���F���� ����


�	����	�
������
���	���
�������	��	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LK�
2�
���� R%>N9� ������	��� ���� ���0������	��� (�	�
��	��� !���
�	���� �'
	��� 	��+��	����
%� D� 3�������

���
������	
��
��������'�����
�	����F�������������%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LL�
2�
����R%>=9�I��	��������������������	���(�	�
��	���!���
�	�����'
	�������������	�%�I��	�������������

���	����.����
���	��������F������	�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>LR�
2�
����R%DC9��	�	��������
����	�������������	�����	��������
�	������
���	��
��
��
���F0��
	�
��
��
%>L=�
2�
���� R%D>9� ��
�	���� 
���	���
� �
� ��������� �'� 	����� ��������	� ����
�	���� 
'
	��
%� ����	� �'������

	�
	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RC�
2�
����R%DD9��!����
�	����
���	���
��
��
�>CC^����&�����	������������	'��������������	���%����
�

�'������	�
	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RC�
2�
����R%DJ9��!������1��	����,�������%����
��'������	�
	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>R>�
2�
����R%DK9��!����
�	����
���	���
��
��
�	������
	�>C^����&�����	������������	'��������������	���%�

���
��'������	�
	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>R>�



��
	����2�
���
�

��
��.����

2�
����R%DL9�4����
	�����������
�	����
���	���
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RD�
2�
����R%DR9�3�
��������	������	������	��	������
��	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>RJ�
2�
����R%DO9���

��������
������	������
���	���
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>R=�
2�
����R%DN9������	����
��
�����
���������	��	��������
��0��������
���������
������	��	����% %%%%%%%%>R=�
2�
����R%D=9�3�	��
'�������
�	�������������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OC�
2�
����R%JC9�(�	�
��	�������
	�����!���
�	�����'
	��%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O>�
2�
����R%J>9������	��������
	�����!���
�	�����'
	�����	�������WLJX%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>O>�
2�
����R%JD9�6�&���	���G��
�������������������������������������������	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OD�
2�
����R%JJ9�"&���	���G��
�������������������������������������������	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OD�
2�
����R%JK9�6�&��H(,4��'�����
�	������
��	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OD�
2�
����R%JL9�"&��H(,4��'�����
�	������
��	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OD�
2�
���� R%JR9� ����
	����� 	����� ��
���� ���� ��	
���� �������

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

���������������������	��+��	��'��'����F���	����
#�����
��������
�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OJ�
2�
����R%JO9�"&��H(,4��'�����
�	���%����
�	�
	% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OK�
2�
���� R%JN9� &��� ���
������	
� ����������	'� ���� ��
��

���� ����������	
� ����	��

�� F�	���	�

���������	'���	��	����������	������
��	
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OL�
2�
���� R%J=9�&������
������	
� ����������	'� ���� ������	��� ��
��

���� ����������	
� ����	��

�� ��	���

���������	'���	��	�������
	������

��
���
��	
�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OL�
2�
����R%KC9�"&��H(,4��'�����
�	������
��	
%����
�	�
	�F�	��������	�����
��

��������������	
����
	�

�����

��
���
��	
�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>OR�
�



��
	����2�
���
�

��
��.�����

�
�



��
	���������
�

��
��.�.�

List of Tables 
�
�
������>%>�_�"������	���
����, ,��"���������	��
�����&'��
����
�������
�����������	
�WLKX% %%%D�
������D%>9���
�	�������������
	��	�	�
	���
��	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JN�
������D%D9���
�	��������	���G��
�	�
	���
��	
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%JN�
������D%J9�4�����
	���	������
	��	�	�
	���
��	
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J=�
������D%K9�4�����
	���	�	���G��
�	�
	���
��	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%J=�
������J%>9�"���������	���	�����	���0������
�
�����
��������	��
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LL�
������J%D9�&'��
�����	�����	���0������
�
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%LR�
������J%J9��������	��������	��
�	��	�������
	�����������	'������% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RL�
������J%K9��������	������
��	
%�������	��
������	��������
	��% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RO�
������J%L9��������	������
��	
%�������	��
������	�������'�D�
	��
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RO�
������J%R9����

0�������	��������������	
��>�
	���% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RN�
������J%O9����

0�������	��������������	
��D�
	��
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%RN�
������J%N9�3�
	������
	���	�����������'�_�,�	����D% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%O>�
������J%=9�����
	������������
�	����
�����	����������	��
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ON�
������K%>9�������
�� ��	��
���
��	���������������	���
	��
��'����DCCL��WDDX% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%NL�
������K%D9�,��
������	����	������
���	����
�����	'������	�
	���
�
% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>CD�
������ L%>9� !������ ��� ���$����'� ���
� 	�� �.������ 
����� ��� ���	���� �
���
� 3������� �����	���	'� ���

\DLC61%�����
	���������
�	������
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>D=�
������ L%D9� !������ ��� ���$����'� ���
� 	�� �.������ 
����� ��� ���	���� �
���
� 3������� �����	���	'� ���

\DLC61%������������������
�	������
�% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>J>�
������R%>9��'������"��������
	��	
�������������	�	'��
�����
�����	��
�����	
����
�����
��WKKX%%%%%%%%%%>KR�
������R%D9�7 ,K�	���G��
��������������������������������	%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%>K=�
�
�



��
	���������
�

��
��..�

�



"�������	���
�

��
��..��

Abbreviations 
�
�
�
"&�� %%%%%%% "

�
	���&��������
�	�����
�
� �'
	���
"7"%%%%%%%%% "�
������"�������
- �%%%%%%%%%% -�	� �������	��
-�� %%%%%%%%%% -�
������
��������	�	����
�H"%%%%%%%%%%% ����
�H"�$��
�	����
�32%%%%%%%%%% ������	����3��
�	'�2���	����
�&(%%%%%%%%%%% �����&������(���	�	'�
�77 %%%%%%%%% ��������7��
���
3�7 %%%%%%%%% 3�
�	���'����	�������7
�����	���
32� %%%%%%%%%% 3�
���	��2�����������
�����
3��%%%%%%%%%% 3���'����G������
3�2%%%%%%%%%%% 3�
�������2�������
37�%%%%%%%%%% 3���	������������
����
3�� %%%%%%%%%% 3�
�	�����
���������

���
 "�� %%%%%%%  �����
�"�
��
����
�����	'�
� ��
���	����
 � 2%%%%%%%%  ��	�0���	���� ��	�02�.���
 � 2%%%%%%%%  ��	�0���	���� ��	�02�.���
 E2 %%%%%%%%%%  .	������E������2��	���
 07�3%%%%%%  ��������7�
�����������
� 3����������
22�%%%%%%%%%%% 2�
	�2�����������
�����
2��%%%%%%%%%%% 2��$����'����G������
&!�� %%%%%%% &������!���
�	������	����	��
� �'
	���
&�� %%%%%%%%%% &��������
�	�����
��'
	���
&�,%%%%%%%%% &�������'
	�������,������
� ���������	���
�
637�%%%%%%% 6���1��	���3���	������������
����
6�&�� %%%%% 6�
�0���
�	���	'�&������
� ��
�	�����
��'
	���
(2 %%%%%%%%%%%%%% (�	�������	��2��$����'�
(��U%%%%%%%%% (	���	�������
	��U�����
(,4%%%%%%%%%% (���	����,��
������	�4��	�
(!� %%%%%%%%%%% (���	����!���
�	�����'
	���
(�" %%%%%%%%%%% (���	�������
���"

����'�
�-� %%%%%%%%%% ����	����-�
����������
�
�,4%%%%%%%%% ����	����,��
������	�4��	�
�7 %%%%%%%%%%%% ������7
�����	���
��� %%%%%%%%%%% ����������
�	�
��U %%%%%%%%%% ���
	��$�����
, ,�%%%%%% ,����� ���	���,�����������'
	���
,(, %%%%%%%%% ,�
��	���(�	����������,�	�
�	����
,�� %%%%%%%%% ,��������������

7�3 %%%%%%%%%%7�
�����������3����������
�3" %%%%%%%%%%���
�����3�
�	���"

�
	��	�
�32 %%%%%%%%%%%���������	'�3��
�	'�2���	����
�3�%%%%%%%%%%%����
	�����3���0���G����
�
��� %%%%%%%%%%%���
�����G������
�!3 %%%%%%%%%%���
�����!���
�	����3������
�!� %%%%%%%%%%%���
�����!���
�	�����'
	���
��, %%%%%%%%%%���	
�����,�������
���%%%%%%%%%%%%�����
����
�	�����
���������
��!%%%%%%%%%%%�
������������!��
��
��3%%%%%%%%%%%��F�������	����3��
�	'�
�"(,%%%%%%%%���������"�	������
�(�	�
��	'�
� ,���	����
�
��3 %%%%%%%%%%����	���������3����������
�(�%%%%%%%%%%%%%��
�������������
�,��%%%%%%%%��������,����������	�������	���
�!�%%%%%%%%%%%��
����	��!��
����	���
���%%%%%%%%%%%%�	���������
�	�����
���������
�7" %%%%%%%%%%��������"�������
��22 %%%%%%%%%�����	��2��
	�2�.�
4,�� %%%%%%%4�����
���,������
� �������������	�����'
	���
I37�%%%%%%%%I��	�����3���	������������
����
�
�
�
�



"�������	���
�

��
��..���

�
�
�
�
�
�
�



(�	�����	����

��
��>�

Chapter 1: Introduction 
�

1.1 Background 

�
�������� 
�	
� ������� 	��� ����	���� ��� �� ������#� ��	��� ��������� �
� ����	���� -�
��� �������
�

��-��#�����������	�'�
�����
��������������������	��������	���������'�����%�2��
	���������'���
���	����
�

��
� ������ 	���  =>>� ��F� ������	��� 	�� �������� �� ����	���� ����� 	�� 	��� ����
���'� ����#� ���'�
������������������	���
����
������
���������������	���'%�����������������	��������
������
���������
F�	�� ��

0���G�	� ���
���	���
� 
���� �
� ��0�������� ��� ���
����� ����
�	���#� 	��� �	���
� ����
� ���

���������������	���
�
�����
�����	�����
����	#��0	����
�#���������	�������F��G��
/�
�

�������� 	�����$��
� ���� ��� �
��� 	�� ������� 	��� ����	���� ��� ���� �
��� ������'� ����������	
%�
"���
� 	���#�&��0��
��� 	�����$��
����� 	���'����'��		���	�������� 	�� 	���
���	������	�������'� 	���
����
	�'�	�������	���
������	0���
����������

��
�����
���	������
��
�������
�	�F�����������
��
���	��
��$��
�	���� ���� 	���G��
� 
��
�	���	'� ���� ����������	'� ��� 	��� ��
�	���� 
���	���� �
�������'� ��� ������
����������	
%����	F���0��
���
���	���
�������
��	�G��
��������������������	�����
�����	��'�������
��������.�����	'�������
	������	��������
�	���������&����������
�	
#���������	��'���$�����	���'�����
��
��
����� �����	�	������ ����%� ���� �����	� ������
����� ���F�����

� ���������	���� ��������
� ����
����0������ ����
	�'� �������
� ��
�� 	��������
�'� ��������	�� 	��� �
�� ��� 	���&��0��
��� ��
�	�����
�
	�����$��
����������
����������'�"

�
	���&����"&���%�2�������	��
�����
��
#��	�
���
�������
�	��	�

�	����	�0��
���	�����$��
�F���������������

��	�������	����
�����

���
�	�����
�
'
	��
%�
�

6�F����#� &��0��
��� ��
�	�����
� 	�����$��
� 
	���� ������	��� �

��
� ��� ������� ����
� F�����
�
��
� ���� ���'� ��G��'� 	�� 
�� ��%� ���� �����

��
� ��� &��� 
�
���
� �
� ������� ���'� �������
��
� �
� 	���
����
�	
� ����� 	�� ����� F�	�� 
�
���
� ��� ���'� F��G� ��F��%� ��������
� ����� 	�� �
�� ���
� �������	�
��	�
��	���� 	���� 	�� ������� 	��� �����	� ��� ���
�� ���� ������
�� 	��� ���������	'� ��� ��	��	��
� �� 
��������

�	����	�� 
�
���#� ��	� �	� ��G�
� 	���� ���'� 
��
�	���� 	�� ������ �
�����	��� 
	�����	'#� �
���
� 3�������
���	����	���� �
� F���� �
� ���

0�������	���� ���G
� 	��	� ��
�	� ��� F���
�'� ���
������� �
� �� 	����
�������	���� ���� ���	��� ��������� �
� ����� ���� �����	�%� �	���
� ���	���	�� ��'� ��
�� �����	� �������
�

�
���
#��������
��	�	���
����	����	����������'����	�����
�	����
���	���%�
�

"
� �� ���
�$�����#� ����� ��� &��� �
� �� 
���� ����� 	�� ������� 	��� ����
� ��� ��
	� ��� ����	����
�������	���
#��	�
	����������	��
���
��

��
�������
������������	
%�(	��
�	������������'���G��'�������'�
���������
�
�	���������������	����	�����	�������	�����
�	�����
�
������%�(��������	��
�	�	�����
�	������
�
���F��	�������
�����	���#���	����	����
'
	��
�
����������������F�	��&��%�,��'��.�
	���
������	���
�����

��
����S(2(#�4S-#��
������	�
#��I�����������������
�
���
#�F�	��������������	����������
%�
6�F����#� ���� 	��� �������
�'� ���	������ ��
���	�	���
� ��$����� �����
	���	���� 	��	� ���� ���
��'� ���
�������������������������	
���	����	����'���	��������������
���G��
������������	����
	��������

��%�

�
����0���	������ ��
���	�	���
� ����� 	��� �����	�
�� ��� ����
� ����������F�������� 	��� �
��� �
%�

(���	���� 
��
��
#� ���� ����� 
�������'� 
����� 
��
��
#� ���� 	��� 	'������ �.������ ��� 
���0���	������
��
���	�	���� 	��	� ���
� ��	� ��$����� ��'� �.	��� �����
	���	���� 	�� 
���� �������	���� ����	� 	�����	����
�.���������� �'� �� ������%� "
� 	��'� ���� ������	�'� 
�����
� ����� ���� ����� �����	����� ��� ���'�
������	
#�	������
��	��
�����	������������&�����
�����������

����������
���	������	���	'�	����������
	��� ������������ ��� 	��� ��
�	�����
� 
'
	��#� ����� ��� 	����� ��
���	���� ��	���
��� ������������ �
�

���F��	�	��������	������F�	����	����������	��������
�	���%�
�



(�	�����	����

��
��D�

1.2 Motivations and Objectives 
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