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�����������Ep½ ����������"��Å� ��Lt� ��� 3#�}w! ���� ��#t~" Z-du �#�P:" �#[�� ��� 	�K�P5Ç~"
 �"��"K Z-du ���� 	�5�~�P5Ç~"
 ��#[m Z-du ���� 	�2�ÇX�Pw!#�
 �L�#[� |.#u �#�L��$Pq ���� ���� �#�L��$Pq ���� ��#t~" Z-du �P�z!�Q"L�" ��� �"�Q�F �#�Q �#��P�z!�Q"L�" ����� V�#wPq �Q�F �#��P�z!�Q"L�" ����� c}5I� �T�� 4��#t� � ,3 o�e ����� �W�e#�l��P5Ç~" �zL\4p> � �q��Z�#w! ����» ��"PE¼ �#�5\"KP. ���� �-du �K � �-du �K ��"O$ ����� 	�SP-��}\ ��"O$
 �O#t5� �-du O#�B ��"O$ ����� 	�-du �K � �-du
 �-du �X ��"O$ ����� |�d5W� ��"O$ ����� ,3 �#��K"K Z�#�� �#�}Ç\ ���� �KO�� �#�\O"Rz � #�KP.O#w! ���� ��#�Pz ���Q �#�5\"KP. ����� ����QP�Q +$�#��XOP. ����� �d�E� 4W�Q �#�KP.O#w! ����» ¿.#��
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x��> {�e OK ���» ��K PJ"�" Q" � L\ �qPÃ� ��SP-��}\ K"P��w cX�6 ���� {#X OK ���#t~" Z-du �L�L2

�� :LOOLDP .HFN �� 'DYLG %OLHO

�Q#XO#Ç\$ �"P. #Ç�P�$ ��#�OK ��P�� �S�P2 Q" �5�Wu 3O�¼�. �|�}. L��"K � �Æw �#�}�� cX�6 ��K ��#�>

�� *URZ �� 2YHUYROWDJH

�5J#�\ ��KQ�� �Pu OK ��q#a" S#5~� P:" �#�. �L�L2 ��" P�#h� Q" �Ç� �	���� ��Pz!
 L\ |��Ç6 ��#�OK �#�����K�. �L\

�� &RPSOH[ �� VSHFWUDO

� �c}5I� �T�� 4��#t� |9� �5qP[�2 �#�Ç��Ç6 � 4qPz �#=�" #��#y5XK OK �K#�Q �#�5qP[�2 ���» �#�~#X OK

�� 3HOWRQ ��� GLVVHPLQDWHG

�"�5. #6 KP�z �#=�" �K#�Q �#�[��T2 4X" �Q� Q��� ��" K�>� #. �L\ "L�2 	���� ��P�#X � ���5}2
 ��p�e ,3�P.�O�6�Ç[� #. Q��� ��w�#�P�Wp6 f#E~ ����. �4J#X b�.P� #��$�5J#�\���Q |}Ä #. "O �Ç�R�q��S �#��K"K�L�\#.��OK ��K ��>OK OK � 	���#�[q"
 �}�z ��. �}z �R}q �#�O#W�#w ���>�2 OK ,3 3#q#[5w!" �Q�P�" KP.O#w ��P5���Q" �K#p5X" �#Ç�" 4�> OK �K#�Q �u�Ä ���» �#�~#X |�"�" Q" �4X" ��#�Pz ���Q � ����QP�Q +$ �#����>�2�KO"K O"Pu �[��T2 �}FP� OK Q��� O#w ��" �w L�BP� 4X" �L\ "L�2 �d�E� 4W�Q �#�KP.O#w OK ,3 �#�\�O3O��¼ �Ç�P5Ç~" �T�� 4��#t� Y�O OK nO#Ã5� �K�P5Ç~" �#�[�"O$ Q" �K#p5X" #. ��#t~" Z-du �#��P�z!�Q"L�"KKPz ¿du �L\ {#�Ä" �#�P> �5u� �4X" Z-du |.#uP�m |�W�#52 K�P5Ç~" �K � �#�P> K�P5Ç~" �K |�#\ �w KP�z���5q#� �#_t� <�OL6 �. |�W�#52 �#�K�P5Ç~" ��. S#5~� #6 L[w�� {�e 	�t�uK L�B #6 ���#: L�B
 �K�LE� �#�Q 3L��	� |Ç\
 LXP. Pp¼ �. � 	�L\ ��}I6
�Q#J Æ� ��-\ �K�LF #6 � 	K�\���-du Py�K 3O#-Ä�.
 L�w�� O#-�" "O #�O#. )5u�� ���Q �w4X" Pe#J �"L. ��"��#�Q �#�� �e �Ç}. LXO��� K�J ���[�. O"Lt� �. �$ Æ� OK S#5~� K�\ |¼� �O#.�K �#�P> �5u� �L�w�� |�Ä�. S#5~� K#�KQ" �#�Q � S#5~� �=�OL6 �#_t� �#�Q �K�\�� K#�Q <�OL5. K�. �L�XO ���Rw!#� �. �-u �w 	K#�KQ" �#�Q
O"Pu 8E. KO�� (LÃ. �w K�. L��"�J ���Q 4Ã�-e �L��w^I[� "N~ � L�O"Kb#-6O" �5J#�\���Q � ��#y5XK |�"�Ä�4qPz L�"�J
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,WFP. "O �q#a" S#5~� 	�"ONzV~#2
 ��#�Q �Q�F �#�Ç��Ç6 �KO"K K�>� ��#t~" Z-du �P�z!�Q"L�" �5W�X O#�B�P�z!�Q"L�" "O o}5I� V�#wPq L�B #� �K OK �P�#i �T�� 4��#t� V�#wPq �Q�F �#�\�O �L�P�z�� �Q"L�" �#�Q
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��. Q#q P�J'6 Q#q �Q�FÆ��Ç6 OK �	���� ���#�\��6#2 L�\#.�� �»+= Q" P6���#2 ���Ã� #�W�#wPq
 L��w��� Q#q �� �p�e ,3 OK �4X" ����QP�Q �Q#X��#w4��#� �L��w^I[� �L\�P�z!�Q"L�" S#5~� � �L\ {#�Ä" �#�P>�K�\�� �P�z!�Q"L�" ���» �+= � �» �� ��. #�W�#wPq Q" �"�P5Wz OK ���"K �zOR. �����Q �. 4~� O"R� ��L�B �zOR. �. ��#�S#5~� �#�Q �Q�F �#��XOP. OK "P�Q 4X" �{#Ãq �\�O��#t~" Z-du Y�O�T�� 4��#t� �#y5XK ��-\ �K#p5X" KO�� �#y5XK �KPw L�~�6 �P�z!�Q"L�" |.#u �q#a" �#�S#5~� �"�5. #6 K�\�� �K"K� ¿�Q�6 #. �w K�\�� �$ OK �IX#2 K#=�" ,-X � Æ�PE6 "O ���Q ��#t~" Z-du Y�O �4X" �$ Q" P6�L�A�2 �~��#=. ��#w�#���"K �w4\"K L�"�J �5u� "O P:" ��P5[�. �T�� �. |�Ä��" �KO"K b#-6O" K�>�� ��#w�#���"K 4��#��K"K CP�\ �L��$ ZI. OK j�a�� ��" �L�\#. �}z �. �}z 3O�¼ �. L�\#. �L\ ¿�> �� #. �w!"P5� 3O�¼ �. �Ç�$�L\ L�"�J
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�~�-�u |.#�u �E�� �. �w �L�Ä O#w�Q#X �K �~� 4X" �L[� �\�O s�uK O�e�. Q��� ��#t~" Z-du �#��L�L2 |}Ä
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Q" �K P� �w 	�5�~�P5Ç~"
 ���#[m Z-du � �q#a" S#5~� #� 	�K�P5Ç~"
 �"��"K Z-du � Q" L�6O#-Ä L�"�L\ �5J#�\�L��K�� ��O ��#���\�P5Ç~" �#�L��$Pq �"O
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 KO"K K��>� |�W�#52K�J Y�O OK �w L�K�� ��O �L��$Pq �#�� cX�6 �K�P5Ç~" #� �"��"K Z-du���� �~�}E� OK �R}q K�P5Ç~" Æ� Pz!" �	�63� |�W�#52K�J Y�O4J#�\ +$ �XL��� OK �$ Zt� � Æ�R�q��S���. �=�5�� OK � L��\��� "L> �� Q" 3�#p5� �zL�-du #. �#�O#. K�[� �K"K �$ �. �S#5~� ���yA�� � �5qPz O"Pu�	� |Ç\
 L�$ L�"�J K�>��. �}�W�#52 n�5J" {�}E� � K�P5Ç~"
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�Py�K |�W�#52 	�EdX +N>
 ���#\$P. ��� Æ� � 4X" n�PÃ� �4W�P� |�W�#52 �#�. |�W�#52 ��" |w �zOR.

�� =HWD

K�>��. ��#�P> � �KO�J ��. ���� �Q"�6 K�\ �K"K ���Q �. |�W�#52 Æ� �5u� �KO�$��K�>��. �#6Q |�W�#52 �#�.���� �Q"�6 K�\ �5\"KP. �L\ {#�Ä" S#5~� �w �5u� �L�K�� P��l6 "O {�}E� � K�P5Ç~" ��. |�W�#52 n�5J" �w KO�$���K�\�� O"PuP. �O#.�K #���� 4[zP. #.
3O��¼ #�y��X �K�6 OK K�>�� ����QP�Q +$ OK #���� 4wPF cX�6 �#�P> ��" �5J#�\���Q 4�Ãa� Æ� OK�#=�" x�X |J"K �#�wP6 KPJ � #��y5WÇ\ |J"K Q" #� �� �. |_5� �#�>Pq � |}J |J"K Q" 4wPF ��" �KP�z����#���\�P5Ç~" |�2 Æ� L��#�� L�w K�LW� "O �#�P> {#�#w 	�R}q L�p~�X Æ� |9�
 #�#XO ��"K Æ� �5u� �K�\��OK �}�W�#52 n�5J" � �L\ �L�-du �R}q ��"K � �KPw 4p~#I� �#�P> #. ¿a� ��" �	� |Ç\
 L��\�� �5\#-�" #�O#.��Ã� ��#�Q OK ��"K ��qPe |�W�#52 n�5J" � �5[zP. ,tÄ �. #���� �L\ {#�Ä" S#5~� ¿du #. �L�$�� K�>��. �$ {�e�P�z!�Q"L�" �#�Q �Q�F�#��5W�X OK �w�q#a" S#5~� �=�OL6 �#_t� �#��5\PX ,�6P6 ��L. � KKPz��P. Pp¼ �.�L��$�� 4XK�. K�\��
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�EdX 4F#W� |w �w!
 �}z �. �}z�#���#w |�~K ����. � 4X" #���"K DdX �. b�.P� �"�L�L2 )X#X" �"��"K Z-duOK �}�z �. �}z �#���#w Q" �"�~#� ��O P. ,3 HX#2 �KO"�� OK �L�O�$�� K�>��. �zOR. ,3 HX#2 	4X" K#�Q #��$�~� L��\�� �L�-du �w4X#�#XO �"��#w �#���"K Æ6Æ6 ��" L�BP� �K�\�� 4q#�OK �"�K�6 O#W�#w Æ� n"Pe"|.#u �[-du �#�P> Æ� ¿a� ��" �L�O�$K�>��. �BO#1Ç� Z-du Æ� L��"�6�� �>�6 |.#u O#�Ä �"O"K �#���Q |w!�#�P> � |Ç\ OK P�� �K�P5Ç~" Z�"O$OK �K�\���P�z!�Q"L�" ,3 HX#2 3O�¼�. �w L�w�� L�~�6 ���Q OK �hF��K�\�� L�~�6 ��"ONz�[-du �#�P> K�\ ¿du �L\ {#�Ä" �#�P> �5u� �L�w�� �L�-du "O�Q#X��#w ��Q �L\ {#�Ä"

�� GLSROH � GLSROH

Q" P5~��Ã�� �w ��-du �K � �-du �K �K�P5Ç~" ��"O$ �"P. ��"PE¼ �#�P> ��" �KKPz�� �P�z!�Q"L�" DdX OK �w!Æ�P5Ç~" 3#Ã~#d� 4J#�\ +$�XL��� OK �$Zt� �Æ�R�q��S ��P[� �#y�
 K�. L�"�J P6�L�A�2 4X" P��Z�"O$�	�T�� 4��#t� Y�O #.

4J#X ;Pq � |}J �Q"L�" � |Ç\ �. 4X" �Ç�� � �K�. �L�A�2 O#�W. ���� �Q"�6 KL=� �O"PuP. OK P:�� |�"�Ä�#���#�w �L�\#�. b�.P�� �"��#�w ��"K ���P5Ç~" �zL��#XO � ���� 4h}m � �5�~�P5Ç~" �zL��#XO ��"�"P6 �y�X,3 �#�IX#2 4�6�P�2 � 4�X�~�P�2 4�P�2 4�5�y� 4�����~ 4�q"Pz �~#z 4�P�2�Ç~#w 4�P5�X#w 4��O�.4�P~#pX" j�� Q" ��#�L�p~�X �w �~#F OK �L�5W� ���#. ���P5Ç~" �zL��#XO �"O"K "P�Q L��K�� Q�P. K�J Q" ��u#���#w ��" 4}Ä ����. �L��w��� L�~�6 �.�J ,3 �#�IX#2 ���#2 ���P5Ç~" �zL��#XO4}Ä �. 4�� ,�5X" � P.#��X�K�. L�"�JÆB�w �}�J #��$ �#�P> #� L�O"L�|�W�#52 � K�J �#�P> #�
	�5�~�P5Ç~"
 ��#[mZ-du ���

P. �w ,3 �q#a" S#5~� P:" #. 4X" �Ç�� K�\���P�z!�Q"L�" �L�p~�X ��#w�#���"K Lu#q�#�y�X ��O P. �w ,3 HX#2
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�#�Q �5�X �#�\�O Pz!" �T���. L\#-� Æ�Çp6 |.#u L��$�� 4XK�. O#�Ä �w �}z �. �}z �#���#w �"O"K �#�y�X ��O4X" �Ç�� Q#q �Q�F #� �p�e �Q�F P6L�L> ,3 �#��5W�X �~� �L��\ �5qPz O#w!�. �"�Q�F V�#wPq #� �"�Q�F�L��K O"Pu O#�5J" OK �}�#w^�I[6 |.#u <�#5�

�� FRQVWULFWLRQ

� |}J ��. �"P=� |J"K OK ��zL\x�6 K�>� P:" OK �Ç� �KO"K K�>� �5�~�P5Ç~" #� ��#[m Z-du �"P. 4}Ä �KOK �L�$�� K�>�. ^~#J#� �#�y�X�X#� |J"K OK �9� �w #�"P=� ���y��" |J"K OKUO K�>� P:" OK �Py�K � ;Pq¿�#�� |J"K OK 4-9� �#�O#. "N~ �KO"K K�>� �p�� O#. Æ� #��$ |J"K 3#Ã�#� � �y�X �#���#w ��. vP5[� DdXK�>�. "O �»» PP K�LF #6 �5�#Ia #. 4-9� O"KO#. ���Æ� � L��\��+N>x�X DdX �. ;Pq � |}J OK K�>��S#�5~� �5u� L\#. P5�w 4�#Ia ��" Q" {#�#w Pdu Pz!" �L��\�� O�K DdX Q" �p�� �#�O#. �w �~#F OK L�O�$���#���� � �KPw vP6 "O �L\x�6 ��Q �p�� �#���� �L�w�� LX "O #���� �#�P> "P=� �zL\x�6 K�\ {#�Ä" �>O#J�	o~"�� |Ç\
 K�\�� "L�2 �L\ LX|E� ��qPe OK�}�W�#52 n�5J" ,�6P6 ��L. � L��"Rq"�� K�J �w!"P6 P. 4-9�L�~�6 "O ,3 HX#2 � �5[zP. �K#Ä 4~#F �. ZI2 �"O Q" �Q"�5�#� ���� �w!"P6 ��" K�\ ¿du �L\ {#�Ä" S#5~� �5u��L�w��

�



�.4-9� �#�O#. �L�O"K �p�� O#. �K P� �w4X#���#w Q" �"�5\O n#�~" #� UO3"OM K�>� ��#[mZ-du 4}Ä ����K�#�O#�. K�\ {#�Ä" �S#5~� �5u� �KO�$�� K�>�. ;Pq � |}J |J"K �#`q OK 4-9� O"KO#. P." � �L\ +N> #��$RwP�6 n�5J" Æ� � �L\ �5qPz �p�� �#���� �}> �~� L��w 4wPF L��"�6�� �#��� O"KO#. P." ��" |J"K OK 4-9��. ZI2 cX�6 #���� RwP�6 OK �Q"�5�P�m ¿a� KKPz ¿du �L\{#�Ä" S#5~� �5u� �	+ �� |Ç\
 L�$��K�>�. �����K�\�� L�~�6 �L�#[� |.#u ,3 HX#2 � L.#��� �#_t� �~��Ã�DdX
	�2�ÇX�Pw!#�
 �L�#[� |.#u �#�L��$Pq ���

�� %HUWLQ DQG /RHE �� 6KXH\ DQ -RKQVRQ

� 	���� �+�~ � �6P�. cX�6 �9�
 ��w3O�¼ �. ��#t~" Z-du Y�O #6 4X" �L\ �K#�Q �#�[\�w ���w!#6

�� 6XPQHU �� +RKPDQQ

Ph��dt� Q" �K�\ �K"K CP\ 	���� �P��#X ����� ���W�#> � ��\ cX�6 �9�
 �p�w 3O�¼ �. �$ �#��L�L2�#_t� ��E�� |Ç\ �w L\#. OK#u 4W�#.�� KO�� ��" OK ��aPq j�� P� �w KO"K K�>� 3O�Pa ��" P�Wp6 � P�-Ã6�#_t�� ��E��� ¿�u"� OK �L�#�� ��>�6 "O V�#wPq #. Q#q � �T�� 4��#t� 3"P��l6 � �#�Q #. �q#a" S#5~� �=�OL6W �$ OK �w L�w�� P��l6 W�Q #. ,X#�5� �"�L�A�2 O�d. L\#. ��#�� �=�OL6 �#_t� Æ� �Ç�$�#=. �#�Q #. �=�OL6K"�� Æ�P5Ç~"�K ,�Pa � �#�P> �~#yB ,}d� ��>�6 �"P. �K�\�� ¿du �#�P> �w4X" �"�hE~ Q" �#�Q {�e�"�6��� x�X Æ�P5Ç~"�K ,�Pa ,WFP. #��6 "O ��#t~" Z-du �L�L2 �~� K�\�� �L�[w �#�� �. �5J#�\���Q�X �Q#W~L� 	����
 ��#���� L�BP� L��w���4�#pw �LÃ. �X4�Ãu"� ��>�6 �"P. �LÃ. �K�#�~L� �KPw ��>�6sq�� �Q#J � 4��#t� �#��5W�X 3O�_. �Ç�P5Ç~" �#�O"L� �Q#X��-\ OK #�~L� �`Ã. �4X" �K"K �#=�" "O �LÃ.L��\����#t~" Z-du �. P=�� �w "O ���Q |J"K �Ç�R�q �#�L��$Pq #�O"L� ��" �~� 	���� +�~ � �6P.
 L�"�K�.�L��K��� CP\
���� �#�L��$Pq ���

KO���2�ÇX�PÇ�� DdX OK �w��#�L��$Pq L�5W�� |�#w |FÆ� ��"O" �. OK#u �2�ÇX�Pw!#� �#���aPq �w ���y�#���=�5�� #��$ Q" �w ��#�5wPF � L��w�� |�Ä #���� ��O P. �w ��#��P�� �L�5W� {"��� ����. R�� L�P�z�� O"Pu �>�6

�� GLIIXVLRQ �� WKHUPDO DJLWDWLRQ

�#��P�z!�Q"L�" OK �q#a" S#5~� ���"K �L�"�5qPz O"Pu �>�6 KO�� �5\Nz �Pu PJ"�" Q" �ZI2 ��aPq s�Pe Q" K�\���}�w ZI2 P. ���Ä Pz!" �L�K��� �#[� ���B �.P=6 �~� L�w P��l6 V�#wPq ��K �[�O #. 4W�#.�� �#�Q �Q�F�#Ç�" KO�$��+#WF �. "O #���� vPE6 4�}.#u � �Ç�P5Ç~" �"L�� �w L�P�z O"Pu �>�6 KO�� R�� �Ç�P5Ç~" �#��P���y5p�\$ P�:" �KO�$4XL�. L�"�L\ �P�z!�Q"L�" �#�P5�"O#2 �. P5Ç�KR� �}�J �w "O �Ç�P5Ç~" �K �#�P5�"O#2 KO"KS#�5~� �=�OL6 Z�#w ��#�Q b#-6O" L�"�5W�"�6 �a#�O �#��Q#W~L� )-u#Ã5� � �5qPz O"Pu �>�6 KO�� R�� ���#�Pz!

�



�� 6FKXILH �� :RQJ

����� ��q#�\
 L���\ "L��2 4W�#.��� {�-�u |.#�u �Ç�R��q �#���>��6 Q���� �5�-~" �L��O�$ K�>�. "O �q#a"�	���� �x�"�
��#t~"Z-du�P�z!�Q"L�" ��

|�W�#52 K�P5Ç~" �K ��. ��#t~" Z-du P:" � �L\ �K"K ���Q �. �#�P> K�P5Ç~" �K cX�6 �#�P> ��#t~" Z-du OK�	� L�. �#y�
 KP�z�� 3O�¼3�#p5� �#���"O$cX�6 ���Ã�3#�}�Ä ��" �K�\�� �P�z!�Q"L�"��"O$ �w ¿�X� ��#X#�\ �#��XOP. OK �~� K�\�� +#I5�" P5� #�L¼ #6 #��K {��Ã� O�d. �K�P5Ç~" �#��}¼#q��"P�#� � P6�=FP2 �K#p5X" KO�� �#y5XK j�� �K�. L�"�J R�� P5[�. �5F �K�P5Ç~" �}¼#q K�O�� O#w!�. �SP-��}\,3 �XOP. j�� �. ���A�� #��#y5XK ��" j�� �L��O�� O#w �. �T�� 4��#t� �#��XOP. OK �w 4X" ��#��#y5XK Q"P6�L�P�z �#y5XK cX�6Z-du 3"P:" � L.#��� O#[5�" ���Q �. �L�5XPq �#y5XK cX�6 �K�O��#�P> �KO"K b#-6O" R��|�¼� |�W�#52 �#�K�P5Ç~" �. �w 4X" Z-du |.#uP�m |I}I5� n�Pi �. R�=� �L�P�z �#y5XK �K�\�� 4q#�OK�#=��" �T��� 4��#t�� �#��XOP. OK 4.#: |¼"�q L��#�� 4.#: �Ç�P5Ç~" �#��}¼#q #. 4\"KP. b�dJ �L��\��

�� 7HOIRUG HW�DO� �� 0LOVRP

�Ã>"P� ���� ���W}�� � ���» ���P�#X � KO�p}6 �. ��"PE¼ �#�[�"O$ KO�� OK P5[�. CP\ �"P. �4qPz L�"�J�K�\
�"�Q�F �#�Q �#��P�z!�Q"L�" ���

V1X � LXO��9 ��Ã� O"Lt� �. �hE~ Æ� OK "L5." K�\ ¿du �hE~ L�B Q" V2 � �L\ �K"K ���Q �. �#�P> �5u�� �#�P> |¼���. �#�Q 3L� �L��#��� 93 "O �q#a" S#5~� �LXO��9h4.#: S#5~� �. � �L\ �q#a" �$ O"Lt� <�OL6�.��" VÇÄ ¿du ¿u�� OK �KP�z 3O�¼|�#w SO#\ Q" |-u L�"�6���#�P> ¿du �L���z 	�P�zO#.
 SO#\ �#�Q "O �$ ¿du�L�XO #6 �=�OL6 �#_t� V1X �4\"K ���"�J ��#�z!#� |�W�#52 4q" Æ� "L5." Py�K 3O#-Ã. �L5q"�� r#p6" j�a���#�Q ¿�> �L��#��� 	��}I6
 SO#\K �#�Q "O Pp¼ �. �L�XO #6 �#�P> ¿du Q" �#�Q 3L� �L�w�� "L�2 ��"K" Pp¼ �.S#5~� ¿�> #. 4X" P."P. �9 h� �L\ �L�#[� S#5~� |w �zOR. �	� |Ç\
 L��#��� �P�z!�Q"L�" �O�K "O SO#\K � SO#\�5u� �4X" �L�$K�>��. Z-du �#�L��$Pq cX�6 �w �93� �[-du S#5~� � �L\ {#�Ä" �#�P> Q" |¼#F �9� �Ãu"��u#�. 	93 �q#a" S#5~�
 L�#�W2 S#5~� � L�w�� "L�2 4q" �#�z!#� 9 �Q"L�" �. S#5~� KKPz ¿du �L\ {#�Ä" �#�P>��w 4X" 93�9h4-�W� ,3 �"P�. �P��z!�Q"L��" |.#�u P�K#t� Q" �Ç� �L.#��� �=�OL6 �#_t� �#�Q #. �w L�#���

�� FKDUJHDELOLW\

�K�\�� �#�. L¼OK ,WFP. #� 4~� P. 4~��}�� ,WFP. ���Ã� � �L\ �L��#� �0� ��P�N2O#.

�



���Ã� �#�Q OK |�Ä ��" "N~ 4X" O"�\K O#�W. K�\�� ¿du �#�P> �w �"�hE~ OK 93 �P�z!�Q"L�" �#y5XK Ph� Q"�#6�w �}�J ��#�Q �#��}¼#q OK 93 �=�OL6 �#_t� L��O Q" V1X �KP�z�� �#=�" 	���#: »�� ���Ã�
 ¿du Q" LÃ.�#�Q ,WFP. P�K#t� ��" �P�z{"Py5�" �KP�z�� 3O�¼ ��#��P�z!�Q"L�" 	���#: »��
 r�q �#�Q Q" V2 	���#: »��
���" �5�u� ��=�OL�6 �#_t� ��E�� �K"K �#[� �"P. 4X" �Py�K �"O �w 	� |Ç\
 L�K�� "O ��E�� P�Q DdX	���#: �}��
 �#�Q �$ LF"� �w L�$��4XK�. �0D� �P�#i �P�N2O#. �#�. �Py�K P5�"O#2 K�\ ��Wt6 9h P. {"Py5�"�4X"

�



s}d�� O"Lt�� ���QP��Q OK ��� P� "P�Q 4X" �Ç��P�m )-�Pt6 �Ãu"� �P�N2O#. �P�z!�Q"L�" ��"PE¼ c�"P\ OK�#��T�� 4��#t� ��}w Q" �d}5I� ¿.#6 K�\�� �P�z!�Q"L�" �A�$ �4X"O"K "O K�J �t�tF �T�� 4��#t� � �P�N2O#.SO#\ �O�K Pz!" �4X" �L\�O"KP.����� #��$ Q" �#y5XK �P5Wz OK �w4X" ��#�d�E� s}d� �#��P�N2O#. ��}w ��t�tF�	� |Ç\
 K�. L�"�J P5�w L�}. SO#\ �#�Q Q" �$ ,3 HX#2 L\#. �#6�w!

�P�#�i �P�N2O#�. 	4X" 3�#p5� ,3 o}5I� �#��#y5XK OK �w!
 �P�z{"Py5�" �#��O�K � ��Ã� SO#\ Æ� �"P.P�Wp6 �p�w O�d. �EdXP�Q �X#�\���Q ,WFP. "O �$ �"�6�� �w4X" �"�L��K^�I[6 P5�"O#2 �L\�P�z!�Q"L�"4�X�Ç~#w �"P.0D O"Lt� L\#. �� �W> ��=F O#�Ä � ���#: Æ� �P�z{"Py5�" �O�K ���#: �X SO#\ �#�Q Pz!" �KPw!�. b�.P� O"Lt� Q" P5[�. ��w � 	���#:�}�� ���
 4��P. �"P. O"Lt� ��" P."P. �K Q" Z�. �w L\#.�� ���#:�}�� �����4X" Pp¼ 4�6#�� � ���#:�}�� ��� ctq 4�5��� �P�#i �P�N2O#. VÇÄP. �4X" 	���#:�}�� ����
 4�q"Pz!
� K�\�� �=�5� 0 �P�N2O#. �"P. � |Ç\ �. �>�6 #. r�q,~#d� Q"

0  9S�9h �� #� PY�Y,WFP.�

��



� 4X" ��Ã� �L\ {#�Ä" �#�P> #. �L\ �P�z!�Q"L�" S#5~� 9h � �q#a" S#5~� 9S �$ OK �w!
	���#: �}�� ,WFP.


�L�"�L\o�PÃ6 + �� |Ç\ OK #�P5�"O#2 P�#X � W �#�Q OK �q#a" S#5~� 9S�W� �$ OK �w!

�� QRUPDOL]LQJ �� QRLVH

¿e#t5� �zL\4p> Q" |¼#F ��q�� �w4X" �$9 #. �KPw��Wt6 cX�6 ��Q#XO#=�� � �P�z{"Py5�" �}¼" 4�R�� {#�y�X 4-W� #6 L�$ |�Ä�.4uK L�#. ,X#�� ��#�Q �#��}¼#q +#I5�" OK �L.#��� Z�#w ����Q |�W�#52 � #�}.#w!

�� VLJQDO � WR � QRLVH

�K�\ �5X#w Y�O��" �zL��K^�I[6 4�X#WF Q" �Ç�$ ��L. LXP. P9w!"LF �. ��q�� � �.
V�#wPq �Q�F �#��P�z!�Q"L�" ���

o~" �� |Ç\ �	+ � o~"
 4X" �L\ �K"K �#[� 3�#p5� �O�K �K �"P. ,3 ��}I6 � SO#\ �#���E�� � |Ç\ OK4X" �L\ ��}I6 ��#w ���Q R�� �#�P> ¿du Q" V2 � 	7 �#�Q
 �L�XO |�#w SO#\ 4~#F �. ���Q �w 4X" ��#�QR�� �#�P> 4�> �$ P. ���Ä � �Tc � T � 7c � 7� �L\ P5�#6�w ��}I6 � SO#\ �#��#�Q + �� |Ç\ �	T �#�Q
|�#�w SO#�\ 4~#�F OK |�W�#5�2 O"Lt� K�\�� �L�K |Ç\ �K ��" ��O �Ç�#�B �4X" �L\VÇÄ +�#�5� O�e�.��P�N1. {�",�Pt6 #. Pz!" ��'9V ! '9cV�4X" P5�#6�w SO#\ �#�Q 4~#F OK �'9cV� |�W�#52 Q" P5zOR. �'9V�'9cV� '9V3�#p�6 L\#�. P5ÇB��w ��}I�6 � SO#�\ �#��#��Q �BP� 4X" ��}I6 �L�L2 �.#[� SO#\ �L�L2 �w!�K�\�� P5Ç�KR� �W  »� �#�P> ¿du �#�Q OK'9,3 O"Lt� �. �$ O"Lt� � �K�. P5[�. �'9V � '9cV�
�wV�#wPq #. +�#�5� �#�P> Q" �K#p5X" �#6�w 	��}I6 � SO#\ �#�Q ¿�>
 �P�z!�Q"L�" �O�K�KO�$4XL. �t�Pe Æ���Ã� Z~�L� P."P. �$ O"Lt� �w L�w�� K#=�" �.�#�5� |�W�#52 n�5J" �1 �0� |�W�#52 �#�K�P5Ç~" ��. �w L\#.���4X" �W  »� BBBBBB P5�"O#2 �. ��-[6 |.#u ��#w BBBBBBBBBBB O"Lt� �L\#.�� '9DOW'9,3R'9V '9V � '9DOW'9V
|�W�#52 L\ �L�K �Ç�#�B ^I[� Z�"O$Æ� �"P. L�\#. �#WÇ� +�#�5� �#�P> {�L� � �5X��2 �#�P> 3L\ Pz!"�T�� 4��#t� �d."O �. �>�6 #. ��"P.#�. 4X" �5X��2 �#�P> Q" |¼#F |�W�#52 Q" P5�w +�#�5� �#�P> #. |¼#F�UD��+�#�5� �#�P> #. �T��4��#t� Q" P5zOR. �UDk� �5X��2 �#�P> #. �P�#i �T��4��#t� UD  N BBBB�P�#i'9, �L\#.��

��



����w ��Ry�#> �P�#i �T�� 4��#t� �d."O Q" �K#p5X" #. "O '9DOW � '9V P�K#t� BBBBBBBBBBB �d."O OK Pz!"'9V � '9DOW'9V� Q" 4W6O#-Ä �w K�\��o�PÃ6 �)(� V�#wPq P:" �#�. �P5�"O#2
)(  BBBBBBBB #� BBBBBBBBUDk � UD�UDk UDk � UD�UD� 	LF"� ��L.

3)(  �»» �BBBBBBBB�  �»» )(UDk � UD�UD� �K�\��o�PÃ6 ���B R�� �3)(� V�#wPq P:" L¼OK#�. +�#�5�� �#�P�> Æ� Q" R��� �5X��2 �#�P> �#> �. 	P�l5� V�#wPq
 V�#wPq �Q�F ��#t~" Z-du 3#Ã~#d� OK� »�� �9��
 V�#wP�q �K OK �T�� 4��#t� �P�z!�Q"L�" 3#Ã~#d� ��" U#X" ��"P.#�. �K�\�� �K#p5X" �w V�#wPq	�5X��2
 ��t5W� �#�P> ��Ry�#> 	»�� #� »��
 ���#2 V�#wPq 4t�tF OK �w L\#.�� 	��� += � »�� #� �+=�4X" �L\

�� 0DUVKDOO DQG 0DGGHQ �� PHWDO IDFWRU

|�#Ä #�
 �0)� ��R}q |�#Ä �#�. �Py�K P5�"O#2 � �KPw C�¼" "O V�#wPq P:" 3O#-Ä 	����
 ��K#� � {#\O#�

�� PHWDO FRQGXFWLRQ IDFWRU

� Q" 4X" 3O#-Ä �w KO�$4XL. "O 	��R}q Z�#XO
0)  $ �UDh � UD�� � UDh UD� $ �VD� � VDh� 	P5�P. ���� #� P5� P. V���Q � LF"�


��



P�:" �#���K"K Q" P5��. "O �}z �. �}z �L�p~�X �#���Q �R}q |�#Ä �#��K"K �w L�O"K K#t5Ä" #��"LÇ�R�q��S Q" �JP.�L��K�� ^�I[6 V�#wPq
�w �O�d. L�\#.�� �#. � ���#2 �#�W�#wPq OK ���UD� �P�#i �zL��#XO ,�6P6 �. VD� � VDh r�q �#�~��Pq OK�4X" $  �S��» � � VDh � VD� � UDh ! UD�

� 4\�� �"�6�� Py�K nPe Q"
0)  $ � )( � UDh  $ � )( � VDh

�4X" V�#wPq P:" )( �$ OK �w!
�V�#wPq P:" �P�N2O#. �#�P5�"O#2 KPw |E� ���Ã6 ,3 �#��K"K #. �"�6�� "O �}z �. �}z �#�O#W�#w �Ç��" K�>� #.Å"PX �. �w4X" �Q� "N~ �L�O"Nz���O#�5J" OK ,3 ¿-�� OK �R}q �Q#X��#w �-W� O"Lt� Q" �-X#�� ��#[� �R}q |�#Ä�K�. L�"�I� �#�." ��L. R�� ��#�\�O ���B �#����I6 �5F �w4qO ,3 o�e ��B �P6��"P�#� �#�\�O
4X" ,3 Q#qY�O4X" �5qPz "O �$ �#> ,3o�e Y�O #�LÃ. � �L\ �5qPz O#w!�. V�#wPq �Q�F OK �w�Py�K Y�OS#5~� � �L\ {#�Ä" �#�P> ��. �w I Q#q P�J'6 Q" ��#t~" Z-du Y�O ��" OK �4X" �Q�V�#wPq Æ� #��6 �$ OK �w!�KKPz��^I[� K�\�� "L�2 �L\ �P�z!�Q"L�" Z-du

c}5I� �T�� 4��#t� � ,3 o�e ���
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 K�. L�"�J ��#=.#> �"O"K O#5J#X ��#u O�E�RwP� OK "O �P�z!�Q"L�" �w L��K�� D�>P6 �"�LÄ KO�$4XL. ��5W� �$ {#-�K �. �w �L\ �-du |.#u �W> ��~#���$�K�\�� #=.#> K�P5Ç~" �X ctq |�q�P2 Æ� {�e OK �w4X" �$ OK �-du �X ��"O$4�R� �L��K �#=�" $1 #� $%s�uK �#��P�z!�Q"L�" �#=�" �#Ç�" �w L\#.�� ÈOR.'9,3 {#�y�X KO"K O"Pu$Æ�KR� �[���01 ��B �$ P. ���Ä�w��#�~"P��� �"P. $ K�P5Ç~" �Ç�KR� OK �.�JZ-du ,-X �w4X" �$ ��"O$��" �#�"R� Py�K Q" �KQ#X�� ��"Pq "O�	�� |Ç\
 K�\�� L�O"K O"Pu �tq" )-�Pt6 ��#t� ��� Æ� OK



�O��6 �#�w!#.$ Q" �"�6�� KO"�� ��" OK �w4X" �R�~"P��� �#��K�64�Ãa� |�#w �KPÇ� ^I[� ��"O$��" ,�#Ã� Q"�KPw �K#p5X" 	4�X P��l6
 01 �$ �#�K�P5Ç~" |E� �KPw ½�Ä cX�6 #� �
|�d5W� ��"O$ ���

�#�K�P5Ç~" ��. #��P�z!�Q"L�" �#=�" �$%  /4.#: �L�5XPq cJÆ� �KPw!�K#�2 Q"4W6O#-Ä �$% |�d5W�� ��"O$01  O {��e P."P. ,}m" ��#=.#> �	�� |Ç\
 L��\�� #=.#> $% #. �Q"�� �#�}�q�P2 ��O OK �w 1 �0�K�\�� +#I5�" �Ã~#d� KO�� �R�~"P��� �#��K�6 K#Ã." �. �>�6 #. O �}¼#q �w L\#.��
�4X" b#-6O" OK$%  / {�e #. VW=6 s�Ä �L�O"K O"Pu01 RwP� OK �[��� �T��4��#t� � ,3 �#��P�z!�Q"L�"�#��#y5�W�" )���Ä �KO�$4XL. o}5I� �#�t�Ä �"P. �$ {�e Z�"Rq" #. "O $% |�q�P2 ��L�B �"�6�� �[���BBB #� BBB Q" |�d5W� ÆB�w ¿}a �4X" $% cX� P. s-d�� 2 �$ RwP� �w |�d5W� Æ� |J"K OK �P�z!�Q"L�"$%� $%� �L�"�L\ ¿u"� 4W�� P5[�.

#=.#�> $% �#�P�> cJ L�L> ��Q Æ� �P�z!�Q"L�" �"P. 	�P�z!�Q"L�" Ph� Q"
 L\ �L�#\�2 $% {�e �w ��#�Q�K�\��
�u#. $% �RwP� |�q�P2 ��O 1 �0 �#�K�P5Ç~" �$ OK �w 4X" $% |�d5W� Q" �¼#J 4~#F �$% |�q�P2�4p> Æ� ctq #� �w4X" ��" �$ � L\#.�� ���Q ��O ��� 4�R� Æ� �"O"K$% |�d5W� Y�O �. ��"O$ �L��#�������w�� #=.#> "O1 �0 K�P5Ç~"

��



�K��\ �5�\"L��y� 4.#: L�"�6�� �5F"P. �#�P> 3L\ ���Ã. K�\�� 3#�}�Ä 4ÄPX Z�"Rq" 8Ä#. j�a�� ��"� L\#-� 4�K�LE� �"O"K �Ã~#d� KO�� ��Q #6 K�\�� �K#p5X" ÈOR. )5-W� $% �#�P> b�dJ Q" #=��" OKVÇÄP.�5[z ÈOR.BB4-W� #6 K�\��,-X j�a����" �L�KPy� ��.Æ�KR� �P�z!�Q"L�" �#��#y5W�" � �#6�w #�}�q�P2 )5�#��/O�L�P�z �#y5XK Æ� � ��u �L�5XPq ��PzÆ� �. ;#5E� s�uK �#��P�z!�Q"L�" �"P. �w KKPz ÆB�w '9,3 {#�y�X ����5W� U#WF

{#9� �K P�Q OK �w L�\#.�� 4�R� �"O"K L�O"L�$%ÆB�w b�dJ �. ;#�5F" �w �}�#W� �"P. �$% |�d5W�� ��"O$� K�\�� Pw!M ��"O$��" KP.O#w Q"cJÆ� {#F ��" OK �L�\#. �5\"K ��"K" ���Q �5X�2 |J"K OK �K#�Q s�Ä #6 �w ��#u )-�Pt6 �"�zO�#��Q#X��#w! ��5F Z-du ��" �KQ#X�� ��"Pq "O O#W�#w D�E¼ �KPw �-du �#Ç�" KP�z�� O"Pu O#W�#w K"L5�" P. K��Ä �w$%�L�ONy. O#W�#w ��" Q" (O#->" L�#. �#�P> b�dJ "P�Q KP�z�� �#=�" �.�I. L\#. ÈOR.$% {�e Pz!"K#=�" $% |��e )5-W� b�dJ �� |Ç\ s.#d� 4~#F ��" OK �KO"K O"Pu �K#� �tq" )-�Pt6 ���Æ� OK�Q#X��#w! ��K�\�� ��� OK K�>�� �#�~"P��� +�J Z-du 8Ä#. �w L��w�� �K#� ��� |J"K OK ��u �#�P> �5�W�"K Æ��L�$ K�>�. R�� �}�\ O"L.$�#���� KO�� OK L�"�6�� �d�"P\ OK4�Ãa� ��"
,3 �#��K"KZ�#�� �#�}Ç\ ��

�P�z!�Q"L�" �"�Q�F �#�Q 3O�¼�. �w �5u� �T���. ��Ã� �K�P5Ç~" �}¼#q �"P. ��#t~" Z-du �. b�.P� �#��K"KOKV�#wPq L¼OK P:" #� �R}q |�#Ä �L��\�� �K#�2 �P�N2O#. �#��[t� � �K#X �#�}�q�P2 3O�¼�. ���Ã� K�\���	�� |Ç\
 K�. L�"�J P6L�p� L��\ �K#�2 ¿dt� �-\ 3O�¼�. #��K"K �w �5u� �"�Q�FV�#wPq �#�\�O
�-du �K �Ãu"�{�e�. � �5\"K �-du �K � �-du �K ��"O$OK Q D�E¼ �uO �. �y5W. #��K"K b#t� �}¼#q �w K�\ �>�6�-�Pt6 s�Ä #���"O �"��Ä�. � �K�. ���a 3O�¼�. Q P6K#�Q �#uO" OK M�p� s�ÄZ�"Rq" 3O�¼ P��. KO"L� �y5W.4X" �D P."P. Q  � �"P. � 4X" D P."P. Q  � �"P. {#9� �"��Ã. L\#.�� BBBBBBB P."P. �P�z!�Q"L�" �#��dt��Q� ��D��K P� cX� �dt� Q" ��  ���"Q #. �L\ ��XP6 cJ �K ¿e#t6 OK #��K"K Q" Æ�P� �L\#.�� �-du �K {�e D �$ OK �w!�4X" �L\ �XO �-du

��



�L\�P�z!�Q"L�" �#��K"K �#uO" ��� � ��� �#��-du�K � Q  � �"P. 4X" �L\^I[� �� |Ç\ OK4�Ãa� �K4��#t� ¿dt� �-\ ��XP6 �KO"K O"Pu % OK4�Ãa� ��� � ��� �#��-du �K � Q  � �"P. �L\ �K#�2 $ �dt� OK,3 �#��O#=���. �"O"K �#���Q �EdX P��_6 �L��\���XO ,3 �#uO" ��#. �4�> VÇÄ OK ���Ã��P�#i �T��O�h���. ¿dt� �-\ ��#. OK+O����BcJ ���BcJ �5X��2 b�dJ 3O�¼ �. #��$4���" �. �>�6 #. �"�6�� "O�	�� |Ç\
 K��� ��XP6 �Ç�� � |�5E� �Ãdu �Q#X��#w 4�Ãu�� ���Ã6
�� |Ç\ OK �L\#.�� �p�w O"KU#�t� �.P=6 #� � �Ph� �#�~L� �#�KO�$4XK #. U#�u OK ��#�[�#�� ���B P�Wp6CP�e 4~#�F �K P� OK �4X" �L\ �K"K {L� �K �"P. V�#wPq P:" � �R}q |�#Ä �P�#i �T�� 4��#t� Q" ��#�~#9��L�w�� K#=�" "O �5[zP. 9Æ� �O"� CPe � �K�. �O#t5� �RwP� 4�Ãa� {�F ,3 P5�"O#2 �X P� �#��O"�

��



"O v�}.PX �K�#�P:" �. b�.P� �O"Lt� �w!� ��Q �K �tq" |Ç\ |�d5W� v�}.��O P. �P�#i �T��4��#t� �#��K"K�>�6 |.#u v�}. {L� ��#. OK �P�#i �R}q |�#Ä OK |Ç\ �Q�~ �O#=���. �O"Lt�P2� ��Q ���A�� �L�K�� �#[��4X"
P5�w �P�#i �R}q |�#Ä �. 4-W� � 4X" U#WF P5�w {L� �. 4-W� �P�#i V�#wPq P:" #��K"K �Ä��=� �K ��" Q"�L\#.��^�I[6 |.#u

��



��



��



K�\�� �XO ¿dt� �-\ Æ� �L\ C�¼" |Ç\ ��O P. �w 4X" �W�#wPq �X o�e �KP.O#w!�. �[�#�� |Ç\ Py�K��» � ��» ��» »��� »��� �"P. �9� �L\ �P�z!�Q"L�" V�#wPq <�2 #6 �w ,3 o�e �#�P5�"O#2 �	�� |Ç\
3O#-Ä �. �L\ O#=��. 	4-W� � ��»
 ��#�� V�#wPq O"Lt� �. 4-W� � �K�.V�#wPqo�e ��#�6 Q" �L\ �¼�J R6P��uO �. 4-W� 	R6P� Æ� #6 »��� ��.
 V�#wPq �X �"P. � R6P� Æ� O"Lt� �. 4-W� V�#wPq <�2 �"P. #�P5�"O#2 Py�Kn�~#� ���� ��5}2 �n�~#�
 L�"�L\�XOV�#wPq |.#t� OK �L\ O#=��. P�K#t� �#y�$ L�"�L\ O#=��. R6P� »����	K ��� |Ç\
 	����
� P�X"P�q
 �L�.�5XK ���#2 ��X �. �#w � �#. ��X �. �#w ���z �. L�"�6�� ���XP6 4�Ãa� P� OK O"K��� |Ç\� n�~#� ���� ��� � x��Q
 K�\ �L�.��Pz O"K���,�\ ��#2 P. ��5J#�\ � �T�� �-~#u OK #� 	���� �"O#Ç���	���� ��5}2
,WFP. Q#q � �zOR. �L\ �P�z!�Q"L�" P�K#t� Q" �"��#�"O �Q#X{L� OK ,3 o�e P�Wp6 �Z�#�� P� �X#X" 4qP[�2PW�� "Oo�e ��#t~" �zL\4p> �LÃ. nNF ���#X#�\ �Q#>" ��#���#�P. ���B �L\#.�� {�w {�wZ}�"� �#�~L��"���z �. L�"�6��L��w�� o�PÃ6 "O ,3 HX#2 �w �& � W 0 Uh� ,3 �L�}w P5�"O#2 O#�B �5~#F ���B OK KQ#X���"�6�� |Ç\ ��" OK �4X" �L\ �K"K �» |Ç\ OK ,3o�e �. b�.P� Q#q � ���"K O"K���Q" {#9� Æ� �K�\���Ã6 s�uK,~#m P:" ��" �#. �#�W�#wPq OK �Ç�~#F OK L\#.�� ��w P:" �"O"K ��#t~" �zL\4p> ���#2 �#�W�#wPq OK �w L�K�K�\��

��



�KO���#�\O"Rz � #�KP.O#w! ��

�� *HRWKHUPDO

���#�Pz ���Q �#�5\"KP. ���
4��#t� �. P=�� ,}d� ��" �L�O"K ���#. �~#�X vPE6 ����QP�Q �#�.$ �JPB OK ,}m" ��#�Pz ���Q �#���[B��#�Pz ���Q �Q�F ��O P. ,34\"KP. �#��=�5� �K�\ O#Ç\$ ,3 �#�\�OcX�6 L�"�6�� �w K�\����w�#��T��"O��w�P�#i �T��4��#t� �#�O"Lt� �w 	���� ��5}2 �n�~#�
4X" �L\ �K"K �#[� �� |Ç\ OK #��w OK|�5E��"P. �5J#�\���Q �>�� {L� #��K"K ��" �"��#�"O |�}E6 �L�K�� �#[� �� � �� �#�5�Ãu�� ��. � � Q  � �"P.�#��2 � P5� �»» #6 ��» ��. �#qOS OK {L� ��" �4X" �L[�^I[� +�J �w L�K�� ��"O" "O �}¼" �#�#XO Æ�^I[� �Ãdu �"���z �. "O ��#�Pz ���Q �~#�5F" RwP� 4X" �5W�"�5� 4\"KP. �BPz �4X" �L\ ���Ã6 P5� ��»�4X" �KPw ��"Pq P5[�. �}�_p6 �#�5\"KP. �"P. �.�J nL� #�" L�#��

��



�� =RKG\ HW DO� �� <HOORZVWRQH

�Q�F ��O P. ��#t~" Z-du � |�W�#52K�J �T�� 4��#t� Q" �-�wP6 �Ã~#d� j�� Æ� 	����
 ��"O#Ç�� � �L�Q�zKP5�Wz �L�K��� CP�\ "O 	�� |�Ç\
 #Ç�P��$ x�����"� ���5X"�}� �}� vO#2 OK ,~#m O#I. #. ��#�Pz ���Q�#�[� |�Ç\ ����#2 �L�.�Ep¼ OK #��#Ç�2 �w �"���z!�.
 4X" �L\ K#=�" +$ �L�$�#. P:" OK �w 63 �O#=���.�. �O #=�$ OK � �L\ P6"�"P6 K"�� KO"� �-�#> O�d. ����QP�Q +$ "P�Q L.#��� ��"K" �uP\ +��> ��X �. 	L��K���L�w�� 4wPF ���#2
O"Pu �.Pm {#�\ �. �O �w ��#��$ �w �O�e�. L�K�� �#[� "O #�L�Q#X ����Ä ¿�Q�6 �P�#i �T�� 4��#t� ¿e#t�Q" P5zOR.
 L�"�5qPz O"Pu �uP\+��> �. �O �w ��#��$ Q" 	P5� ��" ��» #6 �K
 �P5�w �t�tF �T�� 4��#t� L�"�5qPz!�L�\#.�� "O"K 	P5���" ��»
OK K�>�� 4�P�2 � �XO K"�� �. �w 4X" L¼OK � K�LF OK �_J#\ ����Q O"Lt� �"O"K V�#wPq P:" L¼OK ¿dt�¿e#t�� Q" ��Ç� cX��6 �"�T��� |�Ç\ ��. ��w ,3 �O#=����. �K�\��� �K"K 4-�W� s��Ä ��w �Ed�X �#�����Pz �#�.$ ZJPB cX�6 �w L\#.�� �"�}z �. �}z 4�P�2 K#�KQ" P:" OK 4X" �L\ �K"K �#[� 	$2 � �»»»P5�
�L��K�� �#[� �td�� �O#pF �#���#�z �#��K"K �w O�d�#�� L�"�L\ �5[��

����QP�Q +$ �#��XOP. ���

�� 9DFTXLHU HW DO� �� &DUUL]R]R

�"P�. L�p�� �KO��� ������ �K CP�\ #. "O ��#t~" Z-du �w L�K�. ��#Ww ��5WI� 	����
 ��"O#Ç�� � P�"�w v�QP� �w�"�OK OK �Ç�RÇ���� ��Q�Q�O#wÆ�KR� |E� �"P. {�" KO�� �L�KP. O#Ç. 	�X#�[.$
 �S�~�OL���#��XOP.�5qP�z ��L��#�\$ +$ #��$ Q" �w �L\ �#=�" L\#.�� ��#[p[6$ �#�y�X |�#\ � 4X" #Ç��."P��X �$ �uP\+��>

�� 7XODURVD

@z � #�L�"P}w cX�6 ����QP�Q �#�.$ �K��� �K�~$ #. �"Q�O��6 �OK �X#6Pw 3#.�XO +Pm � {#�\ ��X �. �K�\���L\ �P�z!�Q"L�" �#�P> ¿du Q" V2 ���#: �K �w "O ,3 P�K#t� Q" �"�[t� �� |Ç\ �KQ#X�� nP_� |.#uP�m "O #��$K�>��� ��[Ç�Q �Ç-�\ Py�#��. � L��"�5qPz 4�> +��> � {#�\ ��W. �-�Pt6 �"���y. #�L�.P2 �L�K�� �#[���L.$#. ,5�� �O#�.$ �#B �L�O"K4t.#d� +Pm OK �BBB �rP\ OK �BBB�#�L�.P2 #. �Ç-\ ��" �#�QP� �L�\#.��PYY PYY��E�� �4X" �L\^I[� BBBBBBB� �w ,3 #. �P��" Q" � ���#2 )5-W� +$4�p�w � �t�uK OK P5�~ ��»» K�LF OK���PYY�L�$4XL. �t�uK OK P5�~ ��» K�LF OK P5�. 4�p�w #. +$ � �L\ �O#pF (LÃ. �/� �� �BBB O"Lt� #. �L\ �5W.PYY �4X"
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Q" LÃ. ���#: �K � ���#: <�2 OK �L\�P�z!�Q"L�" ,3 �#�O"Lt� 4-W� Q" ��#�L�.P2 + ��� |Ç\ OK �L\ �K"K �#[� �[t��K#p5X" ��qL� {#�#w Æ� P5[�. C�a�4�> OK #�L�.P2 ��" Q" �"O#Ç�� � P�"�wv� �L�K��Z�#�� "O �#�P> ¿du�L\#.�� P6��"KR�O K"�� #. b#-6O" OK P6�#. �#�5-W� �w ���p� ��" #. L�"�KPw!

�� 2MLOY\ DQG .X]PLQD �� 2OKRHIW

OK �#�Q �Q�F ,3 �#��P�z!�Q"L�" ��"O#wZ�#�Q$ �"P. "O ��#y[�#�Q$ �.P=6 {L�Æ� 	����
 �#���Q#w � ��}�>"�#��}¼#�q #�. |�q�P�2 �Ç�~#�F OK �L��"�K"K �#=��" �XO � �"�X#� �O#.�O OK ����QP�Q �#�.$ ¿�=6 |E� ���Ã6�KPw ��2 �P�#i �T�� 4��#t� �O#=���. L�~�6 ��P�\ +$ �"�PÇ��� �XLÄ ��O P. KO"L�#5X" 4.#: ��#y5W�"� P�"�wv�cX�6 �w�"�=�5� 	o~" ��� |Ç\
 4X" O"K,�\ �Æ�O#. |Ç\ �K �. ,3 �P�N2O#. �O#=���. 4X"4��#t� �#���E�� O�\+$��#F �XLÄ #. �~� �XL�� � K#Ã." �#�� #. �~L��"P. #�" �K�. �L\ �5qPz R�� �"O#Ç���K�. ��2 �#�P> ¿du Q" V2 ���#: � �. ���#: »�� OK ,3 �q#a" S#5~� 4-W� n�JP. ,3 �P�N2O#. � �P�#i �T���	+ ��� |Ç\
 4X"
�q#a" S#5~� 4-W� �#��[t� ,3 �#�Q �Q�F �"P. �w L�K�� �#[� #���Q#w � ��}�>" � �"O#Ç�� � P�"�wv��#�~#9��q#�a" S#5~� �#��[t� #. �W�#t� OK �EdXP�Q +$ �#��PÇ�2 Q" �P5t�uK Æ�Çp6 L�"�6�� o}5I� �#�Q �K �"P.����QP�Q +$�#��PÇ�2 Q" �L�p� P�Wp6 L�"�6�� ,3Y�O�Ç�~#F OK �KQ#X ��"Pq KPp�� �#�Q #. �#��P�z!�Q"L�" �"P.�. 4X" �Ç�� ��" � L\#.�� L�L> ��#t~" �W�e#�l��P5Ç~" �#�\�O Q" P5�w �$ ��"PE¼ Y�O KP.O#w L�#�� ���6�L\#. ����QP�Q +$�#��XOP. OK ,3 nP_� �. b�.P� P�J" �#�~#9� K�-�w ,-X

�d�E� 4W�Q �#�KP.O#w! ���
�4q��{" {#9� O�e�. �4X" �L\ �K"K �#[� �u�Ä �K�~$�#�}E� �XOP. OK ,3 �K#p5X" �#Ç�" �. ���» ��K |�"�" Q"|.#t�� OK L���"�6��� ��#����\ �~$ K"�� �K��� �XOP. "O �~$ K"�� �. �L\ �K�~$�#�y�X ,3 �#��5\PX 	����
��" �K�\½�Ä4�~�P5Ç~" � �XO�#���#w b�}I� �. b�.P� ,3 HX#2 �w �"���y. L��K �#[� Z�w!"� �XO�#���#w!

�� 6RLQLQHQ DQG 9DQKDOD

�~#AI� �#�XO ��#y[�#�Q$ �#������ #��$ {#9� O�d. 4X" �L\ �K"K ��"K" 	����
 ��#����������X cX�6 O#w!�� � �T�� 4��#t� o�e �� �w L�5q#�OK #��$ �L�K��� �XOP. ,3 o�e Y�O �P�zO#Ç. #. "O |w �}�z�}�6" #. �K�~$Q��� �L�O"K rPq �K�~$P�m �#������ #. ^I[� �"���y. �L\ �K�~$�#������ 	L�5W� V�#wPq Q" �Ã.#6 �w!
 Q#q o�e�KO"K P5[�. O#w �. Q#�� Æ��Ç6 ��" �L\ �6O#=6
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4-�W� 	+
 � 	�BBB �}¼#�q #. #�L�.P2
 ���#: �K Q" V2 �q#a" S#5~� ��#t~" Z-du 	o~"
 �#��[t� ��� |Ç\PYYOK �Q�Q�O#wÆ�KR� ��qL� �"�I.$ �"O"K �OKÆ� ��O P. �#�P> ¿du Q" LÃ. ���#: �K � ���#: � Q" V2 ,3 �#��K"KQ" �t�uK OK +�P[� +$ P5�~ ��» K�LF L�~�6 #. /� � OK �L\ �O#pF �#B �L\#.�� �LE5� 3�#�" ��Ç�RÇ����	����
 �"O#Ç�� � P�"�wv�

�� &DK\QD HW DO�

#�. �"P��� KO"L�#5X" ,3 ��"PE¼ KP.O#w �$ OK �w L��#���� K#��[�2 "O �T�� �KO�� 	���»
 ��"O#Ç�� � #���#w!O��#�X �#�e�}I� cX�6 (L�L\ �w�"��F#� �KO�$OK �[t� �. �"P. L\ �"�}�X� ,X#�� ��#y[�#�Q$ �#��P�z!�Q"L�"#��$ �4X" �R}q K"�� �Q#X"L> KO�� OK �5\Nz �#�O#w �. b�.P� K"�� �~#p6 #��L��w!�K�~$ ��" �#[�� �K�. �L\ �K�~$"O ,3 Y�O #. �"P�� �O#t5� �T�� 4��#t� ��Q|�q�P2 � 	�SP-��~�\ ��"O$ Q" �K#p5X" #.
 {�"L5� �Ç�P5Ç~" ��Q��#�z!�Q#XO#Ç\$ OK �T��4��#t� 4\"KP. �L�"�5qPz O#Ç. 	4X" �L\ �L��#� 653 � ,3 �#zL�O#y� cX�6 �w!
 �"�6 O�d.�w ,3 4\"KP. �w �6O�¼ OK �L�XP� �=�5� �. L\ �#=�" �"�~#p6 �5[�� ��#. OK )��t5W� �Ç�$ K�>� #. �5F �zK�~$�-u �w "O �zK�~$ �K�LE� �Ç}. �L\ �5J#�\ �~#p6 �K�LE� #��6 �� 4X" �L\ �KP. O#Ç. �P�N2O#. �P�z!�Q"L�" �"P.#��$n"Pe" OK �5q#� P�:'6 �F"�� � �K�~$Rw!"P� �$ OK �w ,3 �P�N2O#. �[t� �4X" �5J#X O#Ç\$ R�� K�. �L�#� �5J#�\#��4X" �L�$ �� |Ç\ OK 4X" �L\ �K"K �#[� ��\�P.
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