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x�X �}�> Q" �p}5I� D~#_� � K"�� Q" #��Ç[.$ 7"LF" �"P.�KKPz�� ��Wt6 ��Pz O#�B �. L�P�z�� O"Pu Ph�L� #��Ç[.$ CPe OK �w �}�"�Ä � 4W> �P�. �"�6�� �.�B �#�O"�~"�#�P> Æ�~�OL�� 3#�¼�_J ���#JK�O P�W� 3#�¼�_J ���#JK�O +�XO3#�¼�_J �|�"�Ä P�#X �
P�h� ��q 3#_I[� P�#X ���Ã6 ���A�� � 	Q#. #� �5W.
 �Ç[.$ j��+#I5�" �. 4-W� �"�6�� O�wN�|�"�ÄU#X"P.OK�O"Ny.�XO4�Ãa� 
#��Ç[.$ |¼"�q 
�Q#X K"LÃ6 
j#p6O" 
{�e 
�Ç[.$ |Ç\
 �#�P> 4�> �. 4-W� |�� ���"Qn"L�" �. �>�6 #. �K��� ���_6 M#I6" 
�$ #. �}.#t� �#��"O � �Q#X �m#�K OKZ�#XPq s�Ä ���A�� � #��Ç[.$ �"L��

�� 6WUDLJKW 5RXQG +HDG �� 7�+HDG�� /�+HDG �� +RNH\

�Ç[.$ 
�|Ç\ / 
�|Ç\ 7 �Ç[.$ 
�KPz �m#�K #. ��t5W� �Ç[.$ P�h� �p}5I� �#��Ç[.$ �"��#JK�O c�"P\ �

�� ,QYHUWHG +RNH\ �� :LQJ RU 7DLO *UR\QH

#��Ç[.$ �L�.��Wt6 ��� |Ç\ OK �K��� �K#p5X" �"�6�� �O"K�~#-�K #�O"L~#. �Ç[.$ � �U�ÇÃ� �#z�B 
���#z�B�4X" �L\ �K"K �#[� #��$ |Ç\ U#X"P.

�O"Ny.�XO �Z�#XPq L��$Pq OK #��$Zt� � #��Ç[.$ j"��" P. �O�P� ��
�O"Ny.�XO �"P. �Q� c�"P\ �KO�$ ��"Pq 
�[�#XPq |F#X Q" �#�P> �5J#X O�K #��Ç[.$ 7"LF" Q" �L�ÄnL�3�#Ãp�" � |Ãq Q" ��#z!$ #��Ç[.$ KPÇ}�Ä Q" �#���e" �"P. �L\#.�� ��#JK�O 4�Ãu�� 4�-96 � #��O#�w K"L5�" OK

�



L���$P�q Ph� Q" #��Ç[.$ j"��" 3#�¼�_J P�Q OK �4X" �O�Pa #��$ �K�LE� OK �O"Ny.�XO L��$Pq � �[�#XPq�4X" �L\ �XOP. �O"Ny.�XO �Z�#XPq
Q#. �#��Ç[.$ ���

�5J#�X 4X" �K#�Q s}Ã� O#. �"R�� �"O"K �w ��#���#JK�O OK )���Ä Q#. �#��Ç[.$ L\ �O#\" �-u �w �O�d�#���.�XO ��� Æ� K#=�"#. � �5q#� ,�XP6 )Ã�PX �.�XO K"�� �Ç[.$ �"L�� OK �#�P> 4ÄPX Z�#w #. �>�@ K�\����"Pq #��O#�w 4i#pF �"P. "O �Q� �O"L�#2 c�"P\ �Ç[.$ �K�LE� Q" �[�#XPq �#�P> �5J#X O�K ��a ��Ia�#[� #��O#�w 4i#pF � �.�XO ��� K#=�" OK 	P�N2M�p�
 Q#. �Ç[.$ Æ� KPÇ}�Ä Q" �"����� ��� |Ç\ OK �KO�$���4X"�L\ �K"K

�� 6XEPHUJHG &RQGLWLRQ

�L�L\ {�5J" �5W. �#��Ç[.$ n�JP. #��Ç[.$ j�� ��" �L�O"K �r"Pl5X" c�"P\ #. �.�J �O#zQ#X Q#. �#��Ç[.$�#�\" P�#X � ÈP. � G#\ ¿�=6 Q" �\#� �#�O#[q |.#t� OK Q#. �#��Ç[.$ �qPe Q" �L��w��� K#=�" �#�P> ��y~" OK"P�Q 
L�\#.�� P�N2,�X$ KO�$����=� #��Ç[.$ �O"��K �. +$�#�P> cX�6 �.��X ¿u"�� OK]�_I. �w�O�#�\

�



�KO�$����"Pq "P�$ ,�PI6 3#->�� � �5q#� Z�"Rq" �Ç[.$ �Q#X P. �KO"� O#[q 
#�¿�\ ��. �#`q �L\ K�LW� #.�#�¿�\ #� � �.�B O"�~" Q" �"�6�� Ph�KO�� n"L�" � �K#_5u" 3#hF�� �. �>�6 #. Q#. �#� �Ç[.$ 7"LF" �"P.�4W> �P�. �K��q �#��~�~ Q" �KO"�� OK � D}W� �5. Q" �L\ �5J#X
�5W. �#��Ç[.$ ���

�� *DELRQ

O�K #. �K�\�� �K#p5X" ��y�X �O�63#Ãdu #� �x�X ��}u 
x�X �\� P�h� �y�X D~#_� Q" #��Ç[.$ j�� ��" OK�#�Q O�P� �. � �L�KPz ��"Pq R�� �.�XO K"�� ,�XP6 �"P. �Q� c�"P\ #��Ç[.$ �K�LE� Q" �[�#XPq �#�P> �L\��� |Ç\ OK � �5W. �Ç[.$ Æ� ����� ��� |Ç\ OK �KKPz�� |�Ç[6 #��Ç[.$ ��. �#`q OK 3#.�XO Q" �"����4X" �L\ �K"K �#[� �"�P�=�Q � KPp�� 3O�¼ �. #��Ç[.$ �K�LE� OK �O"Ny.�XO 4�Ãa�

�



�



�L\#.�� #��$ Z�"O$|Ç\ Q" �Ã.#6 #��Ç[.$ OK �O"Ny.�XO 4�Ãa� 4X"�L\ �K"K �#[� ��� |Ç\ OK �w O�d�#��L��w��� ��Wt�6 P��Q ��P�z �X �. �#�P> K"L5�" �. 4-W� �5qPz O"Pu 4~#F ,WFP. "O �5W. �#��Ç[.$ �O ��" Q"�	��� � ��� �#�}Ç\


�� $WWUDFWLQJ *UR\QH �� 5HSHOOLQJ *UR\QH

�. +$ �#�P> #6 KKPz��,>�� P�" ��" � KO"K |�#�6 ���#2 4�X �. �Ç[.$ O�E� �$ OK �w ��.N> �#��Ç[.$ �P:#5�� �Q#�X Q" �}¼#�F �#�P> n"PE�" Q" |.#t� |F#X �Ç[.$ j�� ��" OK ���Ã. �KKPz |�#�5� �Ç[.$ �"L���KKPz����K�LE� Q" +$ �#�P> )-~#m 4~#F ��" OK �KO"K |�#�6 �#. 4�X �. �Ç[.$ O�E� �$ OK �w ��ÃqK �#��Ç[.$ ��L�K�� O"Pu P�:#6 4E6 "P�$ � �L\ �L�"O |.#t� |F#X 4�X �. �Ç[.$

�� 'HIOHFWLQJ *UR\QH

�KKPz�� nPE�� �Q#X n"Pe" Q" K�LE� 3O�_. �#�P> P�W� ctq �$ OK �w ��"KPzP. �#��Ç[.$ �

�



#��Ç[.$ ����Ä3#_I[� ��
�A�#�B �L\#.�� #��$ |Ç\ � #5X"O 
{�e 
�}¼#q Q" �Ã.#6 )���Ä �O"Ny.�XO �Z�#XPq Ph� Q" #��Ç[.$ KPÇ}�Ä��Ç[.$ �"L��� KO"� ��#JK�O �#�P> �w KO"K K�>� {#�5F" ��" K�\ +#I5�" �Q� LF Q" Z�. #��Ç[.$ �}¼#q�Pe#I� �. R�� "O 4XK ���#2 �Ç[.$ ����" P�" ��" ���Ã. �KO�$ ��"Pq "O #��O#�w Z�#XPq 3#->�� � �L�KPz!OK "O �#�P> 4�Ãa� ��� |Ç\ �K�\�� #��Ç[.$ ��. �#`q OK �BO#1Ç� �.�XO ��� |�Ç[6 ¿�#� � KQ"L�"���L�K�� �#[� 4X" nO#Ã5� LF Q"Z�. #��Q#X �}¼#q �w �5~#F OK �Ç[.$ �K�LE�

�O"PuP. � #��O#�w �Q#XO"L�#2 � �.�XO ��� |�Ç[6
 #��Ç[.$ +�}d� KPÇ}�Ä �"P. �L\ �#=�" �#��XOP. s-e�>�@ K�\ 4�#ÄO |�M �d."O 4X" P5�. 	��#JK�O OK �h�� �#�P>
/ � D BBBB D � »��&�K�J 	���

D 
��#JK�O OK 	P5� ,WFP.
 �#�P> s�Ä K � �R\ ,�Pa & 
	P5� ,WFP.
 #��Ç[.$ �}¼#q / �d."O ��" OK+"KPz Æ� ��� |Ç\ s.#d� #6 KKPz�� ,>�� r�q �d."O �O"PuP. 
L\#.�� |t: +#5\ J � �F�¼" ,�Pa�Ç[.$ �"L�� OK �.�XO K"�� P64J"��Ç� ,�XP6 4~#F ��" j�u� �KKPz |�Ç[6 �Ç[.$ �"L�� OK P�z!"Pq � KPp���KO"K {#-�K �. "O �$ +�}d� KPÇ}�Ä �

�



+�}d� �O"Ny.�XO � KPp�� +"KPz |�Ç[6 OK #��Ç[.$ ,X#�� �}¼#q P�:'6 �y��yB Z�#�� ���� |Ç\��#JK�O OK �h�� �#�P> �O"PuP. �
U#X"P. �4X" P:�� �O"Ny.�XO � Z�#XPq Ph� Q" #��$ �O#5qO KPÇ}�Ä OK R�� #��Ç[.$ {�e 
�}¼#q P. ���Ä� 
4X" �L\ �K"K^�I[6 ,X#�� BB � � 4-W� >�@L�}� 4p~K Æ�~�OL�� �#y[�#�Q$ OK �L\ �#=�" 3#t�tE6/E

�� 0DPDN �� :RORV]Q\

� �Æ�� �KKPz�� O�.R� 4-W� Z�"Rq" 8Ä#. �B L\#.��� +�}d� �"L�B �#6�w �#��Ç[.$ +#I5�" �O ��" Q "�>�@ L�"�KPw K#��[�2 E � / +#I5�" OK "O |�M �}w �d."O ���A�� ���X�~�
/ # % # E 	���

�L\#.��� #���Ç[.$ {�e � �}¼#q ,�6P6 �. E � / � 	��� |Ç\
 ��#JK�O �L\ {P5�w ½PÄ % �d."O ��" OK��#JK�O ½PÄ �. �>�6 ��ttE� Q" �`Ã. #��Ç[.$ �}¼#q � {�e +#I5�" OK L�$��P. 	�
 �d."O Q" �Ç�O�d�#���L�KPz ;OK¿.#�� Q" �`Ã. cX�6 BB � BB�"P. �K#��[�2 �#�5-W� ��� {�L> OK �L�"�K��� ��¼�6 R�� "O �%�/% /E � >�@4X"

��



>�@ ��ttE� Q" �JP. cX�6 #��Ç[.$ {�e � �}¼#q ���Ã6 �"P. �K#��[�2 �#�5-W� ���� {�L>
3#hF�� ��#JK�O |F#X j�� �L\ K#��[�2 4-W� ¿>P� #� �L�W��� o�KO/�% /�E

�� 8QLWHG 1DWLRQV �� -RJOHNDU

����Ä�#�KP.O#w! �>O#J U�u � � �|}� �#�Q#X �����Ä�#�KP.O#w! �}J"K U�u � ����� 	�K#_5u" ��Pz!
	����
�ÃqK�Ç[.$ � � ����� 	����
 �O#Ç}z!#> �

�� 0DPDN �� -DQVHQ HW DO�

� � � ��� 	����
 �Æ�� �� � ��� � ��"O#Ç�� � �W�#> �	����


�� 0D]D $OYDUH] �� $NDQWLV] HW DO�

�"P��. O"K,���\ �#�����Ç[.$ ��t5W� � ������� �QO"�~$"R� �|F#X 4i#pF 	����
O"K#�E�" � �����
�.�XO K"�� {#t5�" � ��#=.#> Ph� Q" #��$ KPÇ}�Ä OK �"�L�Ä P�:'6 R�� �#�P> P�W� �. 4-W� #��Ç[.$ �#5X"OL��\��� �5J#�X ���#�2 �. �O �w ��#��Ç[.$ ��"O#Ç�� � V�5�#w!$ cX�6 �L\ �#=�" 3#t�tE6 U#X"P. �KO"KKPÇ}�Ä Q" �Q#X �K�LE� OK Z�#XPq �}�W� � �Ç[.$ �"L�� OK �O"Ny.�XO �"R�� Ph� Q" 	�.N> �#��Ç[.$
�#X#�\O#�w ��Ph� U#X"P. �#�P> K"L5�" �. 4-W� #��Ç[.$ n"PE�" ���"Q ��� {�L> OK �L�O"KO�JP. �.�J�4X" �Ç[.$ n"PE�" ���"Q nPÃ� I4��Ä �» |Ç\ s.#d� {�L> ��" OK �4X" �L\ ��"O" o}5I�

��



�#�P> P�W� �. 4-W� �I� �Ç[.$ n"PE�" ���"Q ���� |Ç\
>�@ �I��Ç[.$n"PE�"���"Q �"P. �K#��[�2P�K#t� ���� {�L>

3#hF�� I �Q"L�" ¿>P� �O#�\	�>OK
�ÃqK �#��Ç[.$ ��» � �»» |}� �#�Q#X ��ÃqK �#��Ç[.$ ��» � �»» Æ�� ��ÃqK �#��Ç[.$ ��» � �»» O#Ç}z!#> ��.N> �#��Ç[.$ �» � �» � �

�� 0DFXUD �� &RSHODQG

�>O#J U�u ��» �"O�w!#� ���t5W� �Q#. �»» � ��}J"K U�u �» � ��}J"K U�u �» �L�}2#w! ��.N> �Ç[.$ �� �"O#Ç�� �V�5�#w!$ ��.N> �Ç[.$ �» QO"�~$"R� �»
�P6s��Ä �[�#XPq �~#B K#=�" � �m#�K OKZ�#XPq L�L[6 ,>�� �ÃqK�#��Ç[.$ �5qPz �#=�" �#��XOP. U#X"P.�Ç[.$ �"L�� OK �.�XO K"�� ,�XP6 �"P. �Q�c�"P\ �O"PuP. �Ç[.$7"LF" n"L�" Q" �Ç� �Ç��#=�$ Q" �L��\��

��



��#u �#��Ç[.$ #. �W�#t� OK �ÃqK �#��Ç[.$ �KP�z�� O"Pu �>�6 KO�� �}�W� ��" #��Ç[.$ �F"Pe OK "N~ �L\#.��#��Ç[.$ j����" OK �KKPz���Ç[.$ �"L�� 	4XK���#2 C#�> OK]�_I.
 �O"Ny.�XOZ�"Rq" ,>�� 	I � �» ­
4XK�#. �K�LE� OK �T��. �
 �Ç[.$ �"L�� OK+$OK K�>�� s}Ã� K"�� 	�[JPB �5W�
 {#Ãq+"KPzÆ� |�Ç[6 #.�L\ �K"K �#[� ��� |Ç\ OK �.N> � �ÃqK�#��Ç[.$ �K�LE� OK �O"Ny.�XO �y��yB
 L�#����,�XP6 	�Ç[.$#��Ç[.$ j�� ��" OK �L�\#.��� ,X#�� �"L�B ��#JK�O �[�#XPq |F"�X 4i#pF �"P. �.N> �#��Ç[.$ �	4X"�Q#X 4��X K�J �.�� �. � �L�KPz #��O#�w Z�#XPq � ,�PI6 ,>�� ,}m" �Ç[.$ �"L�� �. �M�p� {#Ãq �#�P>�#��Ç[.$ �P��" Q" �L��K�� Z\�2 "O �P5�w �5i#pF �K�LE� R�� ��#u �#��Ç[.$ �KQ"L�"�� �Pe#I� �. R�� "O �Ç[.$�O"Ny.�XO n"L�" stE6 ���A�� �Z�#XPq PdJ Q" #��O#�w 4i#pF �"P. #��Ç[.$ j"��" P�#X #. �W�#t� OK �ÃqK�L�\#.�� ,X#�� �"�Q#X ��. �#`q OK ��Ia �.�XO ��� |�Ç[6 �
OK �4X" P:�� �$ Q" �}¼#F �#�L�#�2 � �O"Ny.�XO �Z�#XPq KPÇ}�Ä OK #��Ç[.$ |Ç\ 
#5X"O � �}¼#q P. ���ÄP6��2 �m#�K 4�Wu �[�#XPq �~#B YP5Wz Q" �P�z�}> � �Ãa��Z�#XPq Z�#w �"P. ���Ã� ��t5W� �#��Ç[.$
7�Ç[.$ 
	�"�P�"K ���Ã�
��2 �m#�K #. ��t5W� �Ç[.$ |�#\ ^I[� 4~#F �X]�_J ��" OK �K�\��+#I5�"OK �Ç[.$ �"L�� OK �O"Ny.�XO �"R�� |Ç\ / �Ç[.$ OK �	��� |Ç\
 4X" Pw!M |.#u |Ç\ / �Ç[.$ � |Ç\�#=��" �.��J �. �Ç[.$ j�� ��" cX�6 #��O#�w 4i#pF ���Ã. �4X" P5[�. �X�WE� O�d. Py�K j"��" #. �W�#t�OK ��w L�K��� �#[� �5qPz �#=�" �#��XOP. �L\#.�� P6o�pJ R�� �$ �m#�K OK �[�#XPq �~#B YP5Wz � KP�z��O"KO�JP. �P5[�. 4ÃX� Q" |Ç\ 7 �#��Ç[.$ #. �W�#t� OK �m#�K OK �[�#XPq �~#B YP5Wz ��#z�B �#��Ç[.$�"O"K �w R�� O"L~#. #� O"K�~#-�K �#��Ç[.$ �L�\#.��� �>�6 KO�� �"L�B �m#�K OK Z�#XPq L�L[6 f#E~ �. � 4X"�L��w�� K#=�" �m#�K K"L5�" OK "O�L5�� �-W�~#. �[�#XPq �[�"P6 L�5W� �#�P> P�W� K"L5�" OK L5�� � �L�[w �m#�K
4���" R�#F �.��X ¿u"�� OK]�_I. Z�#XPq �L�L2 |.#t� OK KPÇ}�Ä Ph� Q" #��Ç[.$ �~�e¿dt� |Ç\ ���A���. |F#X Q" #��$ j#p6O" �w ��#��Ç[.$
 O"K,�\ ;#6 #. �#��Ç[.$ QO"�~$"R� cX�6 �5qPz �#=�" �#��XOP. s-e �4X"j��� ���" OK ���Ã�. �L�\#.�� P6,X#�� Z�#XPq |.#t� OK #��O#�w 4i#pF �"P. 	L.#��� Z�#w ��#JK�O 4�X#. �#��Ç[.$ #. �W�#t� OK �Ç[.$ �"L�� OK �O"Ny.�XO 4ÄPX � �K�. P5�w ,6"P� �. �[�#XPq �~#B s�Ä #��Ç[.$�4X" �L\ �K"K �#[� O"K,�\ ;#6 #. �Ç[.$ Æ� Q" �"����� ��� |Ç\ OK �4X" P6K#�Q �tq" ;#6

��





��



��� |Ç\ OK �KO"K �Ç[.$ �"L�� OK �O"Ny.�XO ��E� �$ ¿-6 �. � �#�P> ��y~" P. �"�L�Ä P�:'6 #��Ç[.$ �}¼#q|�Ç[6 �#Ç�" �P��" Q" � �K�.BB � � 4-W� �5W�X ��" OK �4X" �L\ �K"K �#[� �Ç[.$ �K �K�LE� OK �#�P> ��y~"6/ �K�\�� stE� +�XO P64J"��Ç� ¿�Q�6 � KPp�� +"KPz!

P:" OK O�.R� |Ç\ s.#d� �4X" �L\ �KO�$��� |Ç\ OK �5W. �Ç[.$ �m#�K OK �#�P> ��y~" Q" �P5[�. 3#��R>

�� +DOI � KRUVHVKRH 9RUWH[ �� &RSHODQG

�#��#�P> �P�=�Q �	� ��F#�
 K�\�� |�Ç[6 ÈOR. �-W�~#. ��-X" |Ã� +"KPz ��� Æ� �m#�K #. +$ �#�P> KO�JP.�Z�#XPq L�L[6 #. 	� ��F#�
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	�» �~K#Ã�
 L�F" �~K#Ã� OK.c,�Pa P�K#t� ���� {�L>
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