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+PÄ �t�X�� 4�X

7KH $UDE 0XVLFDO 7UDGLWLRQ

�y~#X �L=� �X OK �" �L�$ #��K�. ���� {#X OK �w V��6 O�[w Q" +PÄ Q#Wy��$ � U#�\�t�X�� ��
� �t�X��� P�L� �"��Ä�. ���� {#X OK 
�L\ �L�RzP. ��L�\O O"�6"�PW�w OK �t�X�� K#5X" �"��Ä�.
j"���" O" KLÃ5� O#:$ �L��~" D~#¼ �L\ +�_�� V��6 3#Ä�e" � x��Pq 3O"Q� OK ��KP� �#�P��
�W}=� �t�X�� � 
�uP\ � �.Pm �t�X�� �Q#X3#Ãdu 
/#2 �t�X�� 
+PÄ �5�X �t�X�� L��#� �t�X�� o}5I�

�KPw �O#\" P�Q +#5w�. �"�6�� �" +�5Ç� O#:$ �}�> Q" �4X" �K��� s}J
/D PXVLTXH DUDEH �3DULV� $OSKRQVH /HGXF� �����

��L���" D�#½ �5\��

��W�}y�" �P�� ��5� �>P5� 
Y#t� ���

��#��4��X #-�Pq ��>P6

�L�ÇB
�4X" �K�. ��=Ä �$ R�y�" PEX P�:'6 � �t�X�� � PÃ\ #. �O"��� +PÄ H�O#6
#�. ��X" Q" LÃ. � L\�� �5\�� �-Ãw O"��K ��O +PÄ O#Ã\" ��X" O��i Q" |-u
�L�\ �L��\ 4X" �"�K#Ã~"r�q �t�X�� �"O"K �w �"M" ��~�" �[-F {�. �"L¼
K�\��� �L��K "RÄ #� �X�PÄ |9� +PÄ �#��K"��#J ]#J �X"P� OK �t�X��
�L��w�� {#-t5X" #��$ Q" �Ç� ��P�" Q �X"P� OK ����$ �#�Q"�$ #. +"PÄ" ���A��

� 4X#�X � �}Ä OK �$ P�:'6 � +"PÄ" �zL�Q OK �t�X�� Zt� �. O#5pz ��" OK
O��[� �#�$ �t�X�� OK �w ���� �#�Q"�$ � #�4� �JP. � �L\ �O#\" �$ x��Pq

��L�KPz PwM L\#.��

��L��~" D~#¼ 
����$ �t�X�� 
+PÄ �t�X�� ��S"�L�}w


K�\ PÇ�� L�"�6��� 
L\#. �KPw �Ã~#d� O�K �#��#�Q Q" "O+PÄ �KP� H�O#6 �wVwP�
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�4X" �K�. ��=Ä 3#�.K" � P�� #. �_I[� � R�#�5� O�e�. �O"��� �KP� ��" H�O#6 �w
Q#�. �Ç� OK f#ÇÄ �X"P� �. �w 
�L�XO #� 4XK�. +PÄ 3#�.K" Q" �KLÃ5� O#Ã\"
ULt� O"��K ��O P. O#Ã\" ��" �K��� �[\ �Pu OK � ��X" O��i Q" Z�2 �KKPz��
�$ �#zL��"�J ��P6O��[� �K�. �L\ �5\�� 
L\ �5J#X ���"P." 3P`F 4XK�. �w �-Ãw

�L�L�"�J�� "O O#Ã\" ��" �#�Q
O�`�F 
L�K�� �#[� �O�K �$ OK "O Q"�$ � �t�X�� 4¯���" �w �P�#h� Py�K Q"
�P�R�> �-�\ #���"�O#w ��" 
4X" +PÄ �#�#zOQ#. �#��"�O#w OK �L «F �#zL��"�J
�L��"��J #. �#�"�J�L «F ��Pz �L�K���2�� VÇÄ�. � +��>�. {#�\ Q" "O �#5W.PÄ
�P�z�}�> �"O {��e OK #���$ �y5�WJ Q" 
�K���� ��"P�� "O �"P5\ ��"L� � 4.���.
�w ��#> OK "P�Q 
4X" �K�. 3#�O�Pa Q" �L «F �#zL��"�J K�>� ��"P.#�. �L�K�����
K#_5u" �}¼" ��5X L5X � K"K 
K�. �Ç��#� )-�Pt6 "�� �+$ �Ç[J |�~K�. �QO�#[w

�K"K�� |�Ç[6 "O +PÄ
Y"�K#Ã~"r�q �"L¼ |�~K�. "O �[-F {�. 
	]
 L�̄E�3P`F ��X" O��i Q"V2
�L�1X �#y�� �$ ��5WI� �L\�� �5pz Q�O OK 4.�� <�2 �"M" �L�RzP. �5pz �"M" �"P.
�5p� �Pu OK �L�5X#J��P. +"�J Q" �M�� �#-�Q �"L¼�. �#���� �w �5u� 
K�. D-¼
��#��O�#J �td�� � �"P�" �#�p¼" �KP2 '[�� 
L\ �L�"�J �#�p¼" �KP2 OK �"M" �P=�

�K�. �M�� �L�Ä�. �"M" �KP2 +#I5�" V~L�" � #t�Pq$ {#�\ OK �w�$ {#F 
4X"

�"M"

�KPw�� "L�2 �Ä#�5>" �#�4�~#Ãq Py�K OK �P6��� �#y�#> Q�O�. Q�O �t�X��
Q" �"�Ä��=� �t�X�� 
,�"N� Py�K � �#�E�W� 
�#�#�}W� �-�N� �zL�Q OK ��
�L�KPz�� ��"O" ��#�q�¼ o}5I� �#��uPq OK �w 
L\�� |�#\ "O �-�N� �#�Z�#��

�" #. �d."O OK �w ��#��[> � �X"P� OK ÈP� #6 L~�6 Q" �#W�" 3#�F {�e OK ��
�4\"K O�`F �t�X�� 
L\�� O"RzP.

�#�. �#y���. "O �#��z�_u 
O#w �#y���. "O �"PzO#w 
�t�X�� 
�}l\ �zL�Q OK ��
�KPw�� ��"P�� ��#�OK �"�O �#y���. "O �#Ç\R2�"�O � 
4�#ÇF
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+
PÄ

�
t�X

��
4

�X
�
�
t�X

��

Æ� KPz �KP� �L\ ¿�> �"P. �}�X� ��P5�. �t�X�� 
�zL�Q �X#�X �¼PÄ OK ��
�K�.^I\ Æ� #� PÇp6

� ��}�Ä ���"�u ��� �K�. ���q � ��}Ä �#-~#e �"P. �"P�� ��P5�. �t�X�� )5�#�� ��
�L�L\�� �L�"�JQ"�$�. �#��� 3O�¼ ��L. 
�L�$OK �h��. 3#�.K"

����$ �t�X��
�#�}W� �+PÄ �#��K OK �t�X�� ¿.#�� ��P6�}¼" Q" �Ç� 
����$ �t�X���. ���w "
#. ��#��Q"KP2��"L. 4�"Pu �4X" �$Pu 4�"Pu �t�X�� ��" ����� ��5WI� ���Q"KP2��

�K�\�� �L�"�J +PÄ �#�O�[w OK {�"L5� o}5I� �#��E~ OK �w 
4X" K"Q$ �Q�
+P�Ä x��Pq #. �Ä���. �w 
4X" o}5I� �#�x��Pq KO�JP. �=�5� #��E~ ��"
OK �w ��#�O�[w ��� ��. Q�P�"�. #6 �w ����.�� ,�6P6 ��L. �L�K�. �KPw "L�2 b#-6O"
��" �w �5u� �5F �K�\�� �L�#[� �t�X�� �y5W."� �Ä�� 
L�5\"K O�`F b#-6O" ��"
#. �w 
4X#��#1X" �t�X�� Q" PL ��#� OK �y���q �$ ����� �L\#. �L\ ¿du #�LÃ. b#-6O"
��"P�" �[�O �w 
�L�#� �u#. �#z �X ��#� OK �#�B�� 
�5\"K �#�Q �e �w �6"P��l6 K�>�
OK )¼�_J 
K�\�� �L�K R�� �#Ç~#. �#�O�[w �JP. OK O�wN� b#-6O" ���B�� �KO"K
��X 
ÈOR. ��K �4X" �L\ ,6P� 3O�¼ ��L. #��$ V�I~"�M ��5WI� �w ��#��E~

�4XOK �=�2 � 
�K�Rq" �O#�B 
ÆB�w
�w ��#�9Ä �#\K#2 
	r ���� � ��»�
 ��X ��}X �#d}X �w �L\ �5pz �d."O ��" OK
���_�6 
K��. P�� ÈOR. ��#F � �L�$ O#�\�. K�J �#�Q OK o¯�_� �#�"K�t�X�� Q"
��w ��#���E~ � �$Pu 4�"Pu ��. 
�"�"Pq �"P5F" R�#F �"�_�_J �K�Rq" #. #6 4qPz
��L�. �L�w K#=�" �R�#�6 
4qO�� O#w�. �Q"KP2��"L. #� �Q#Xo��_6 �"P. ���Ã�
�K��� �¯�Ã� K�J �#�Pq 4E6 �#�O�[w OK �$Pu 4�"Pu �"P. "O ]#J ��E~ �" O�h��
�4X" +Pm �t�X�� O�S#� �#z L��#�� �$ ¿.O�"�M ��5WI� �w 
K�. �#zO#�B �E~ ��"

�
�#zO#�B �#z4�

O#Ç\$ ��#��O�#J �t�X�� 4�X OK �#zO#�B 3#Ãdu �K�. +#��w |�~K ,�6P6 ��L.
�KKPz��
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#t�P�q" {#��\ �t�X�� 4�X OK ���R� �E~ Q" �KLÃ5� �#������ Py�K �5�> Q"
�~'W� �K ��" �4X" ��-\ �#zO#�B �. 
�5\"K V~L�" �t�X�� OK �[�O �w �K�\�� 4q#�
�E~ OK "O ��.�� Æ� ��#�6 L�#-� �#z@�� �w 
�L\ �q"PJ �"�L�tÄ �L�$K�>��. 8Ä#.

�L\ L�"�J �K"��#J �#`Ä" Q" �Ç� 3�q #� ��"L> 8Ä#. "P�Q �KPw "P>" ���R�
�.�� 4\"K �Q#>" P��" ÈP� �#y�� #��6 �5�d}X �t�X�� ��Pz V��6 OK {#9� �"P.

�KQ"��. "O ���R�
�dX"��. �$ Q" V2 �w 
L�$ K�>��. P_� OK �L�L> 4�X �K��� ��KQ�� �Pu �e
4�X OK �KPw "L�2 �Ä#\" ��#��O�#J �+PÄ �#�O�[w Py�K OK P�Q�" �XOL� � L=W�
����WF �#��. #t�Pq" {#�\ OK �w 
K�. �6#�. �E~ OK �$Pu4�"Pu ���#2 � Q#m$ O�wN�

�L\�� �5J#�\

��E~ ��" OK R�� j�}e 4.�� �LXO�� �#�#2�. ��#� �E~ OK V��6 OK �$Pu 4�"Pu
�K�. �W~L�" �.PÄ �t�X�� �"P>" �#���#�P. �L��K��6#J 4.�� ��" 
�L\ o��_6

"P�>" L>#�W� P5[�. OK �w 
KO"K K�>� �$Pu�Ã�> 4�"Pu Q" �Ä�� 
��" P. ���Ä
O"P�u ��� O#�w OK "O 3�#p5� ���X OK � �Ä#�5>" 3#t-e Q" o}5I� K"Pq" � 
K�\��

�L�K��
��#��6 OK �w 
4X" P-�l�2 �P�X � �zL�Q CP\ �L�"�J ����$ �t�X�� Py�K j��

�K�\�� �L�"�J �#.Q ��L�B�. � �#�}W� �#�O�[w
��zK"��#�J o}5I�� �#��[> OK P-�#�2 K��� �[> P. ���Ä ��"�JK�PX ��"
"P�>" �¯�R��F PÃ�\ #�. )¼�_J o}5I� �#��Q� � #��E~ OK �Ã�> Q"�$ 3O�¼�.
s[Ä��. ��w 
4X" �P� ©_©-~" H�\ 
�P=� �[\ �LX PÄ#\ Q" �PÃ\ �¯�R�F �K�\��

�KQ"KP2�� 4~"LÄ � D}¼ �O#.OK YL�#tÄ s�Ä � 4�hÄ � P-�#�2
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n�̄_6 Zt�

L�$ K�>��. +PÄ �#�> o}5I� �#�O�[w OK �KLÃ5� ��#�q�¼ �-�N� �#��uPq
�^uO 
3#�u�J" 
+"K$ 
Q"�$ �#t�#J � �-�N� UO"L� OK #��$ �y5p� 3#Ã�̄=6 OK �w
���. c�."�O ��ÇE�6 OK #��uPq ��" ���B�� �L\�� �K"K ��}Ã6 ]�_I� �#��Q#.
Q" 
4\"K K�>� �p}5I� �#��uPq V��6 OK {#9� �"P. �L�5\"K Zt� ���X" �#�O�[w
� 	r �������
 ����z OK#t~"L-Ä H�\�. �w 
L�K�. �¯�~M#\ � �¯�OK#u #��uPq ��" �}�>
�uP�q �K ���"��. Lt5Ã� K"Pq" �L�"�L\ ,W5�� 	r �������
 �~M#\ �WE~"�." H�\
��� KPz V��6 O�[w RwP� Q" O�K �"�16 ��O P. �-�\ Q�O D-¼ � �Ã�> Q�O +�Pm

K�\�� {L̄-� �-�N� �#�Q"�$ �X"P� ��E¼ OK �#5W.#6 OK ��#��KPz ��" �L�L�$��

�$Pu4�"P�u |�#�\ ��X"P�� ��" �KO"K ��"K" �5p� �KO#�B 3L��. � �-�[=�2 P� �w
��w 
L�5W� �L��"�J O#�B ��L[�� �4X" ��L[�� � 	�WE~"�." H�\ �#ÄK
 ��.RE~"
,\ ���� K�LF OK �L��"�J�� ��"L. O�e�. {�XO � "LJ CL� OK "O �O#Ã\" 4.���.
,\ �4X" �|�M �E~ OK K"Q$ �Q� #. �Q"�$ �w 
L��"�J�� "O �¯�u�QP� �#zL��w 4wP\
�K OK � s}d� �Ç�O#6 OK �"Lt5Ã� Q" ���Pz ^uO PwM �K�\�� �KP. �#�#2�. PwM #.
4XOK �O#�B �}¼#q �K�LE� OK � ��� �Q� OK �" �#� �$ OK �w 
4X" �Q"�� o¼

��K�\�� O"PÇ6

��" OK �-�\ <�2 Q�O P_Ä Py�K �#��uPq�. b�.P� ����$ Q"�$ o}5I� �#���Pz
���W~"L-Ä H�\ �. �w 
4X" �¯���X �uPq #���Pz ��" �}�> Q" �L��w�� 4wP\ �X"P�

�L�5W� ,W5�� �-�~ OK �d�~Q P�\ Q" 	r ��»���� 
�O�R-X
 P�X�"
�Q� s.#d�� � O"��P�"K |Ç\�. �w 
K�\�� |�Ç[6 �L��"�J �"KP� Q" #���Pz ��"
�"P��� 	nK
 P�L�. �"�.�w Q#X#. #���Pz �L��w�� "P>" �5W�$ �Lu #. "O �_uO 
x��$
��P�z �"�JÆ6 #�" 
4X" �L\ �5J#X Z�2 Q" )���Ä �t�X�� � ^uO ��" �L��\��

�L�#�� "P>" ��"KPz��#� ,~#u OK "O ��#��Q"KP2��"L. �w 
4X" K"Q$
P��\ Q" 	r �������
 �W��Ä ��. L�̄E� H�\�. �w 
L�5W� �¯��W�Ä Py�K �uPq
ZI. �K�\�� ��Wt6 ZI. �K �. �uPq ��" �X"P� �L�"�L\ ,W5�� Zw"P� OK U#�Ç�
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�"��JQ"�$ ��P�z �4X" �Q#. ]�_I� ��K ZI. � ^uO � Q"�$ ]�_I� 4WI�
3"Q"���. �L�_uO ��Pz {#F �#�� OK �L��"�J�� "O �.�� 
�5W[� P�_F #� YPq ��O
"P�>" x���$ �Q� #�. s.#d� "O ^uO �#��Lu �" �#� PwM #. 
�L�[w o¼ Q"�$ ��Pz
;�" �dt���. Q"�$ 
KO"K ¿�P�X � v�#�B �5~#F �w �O#�J �Q� #. �w �5u� �L��w��
�L�Q��� PX #��$ Q" ,�=Ä �~#�Ä" 
�5qO �W}J 4~#F�. ^uO ��Pz 
LXO�� �#=��
"O P5��5�#�X �K {�e��. ��#�H��� 
L�"�KPw �6�. ÅP� P5\ 4X�2 �w �~#F OK �`Ã.
�#�O#J #. "O U�5w#w �#�ÈP. 
L�"�L�\�2 P5\ ��-\ �X#-~ �w Py�K �`Ã. �L�Ã}.��

�L�O�J�� YL�}.
� #2 � 4XK P. �w 
L��w "P>" "O P�\ Z�#�� #6 LXO�� �\#ÇÄ ��Pz�. 4.�� PJ$ OK
"O,��� �[�#�� 
4X" Z�#�� �O#5X �w P�\4X" �L\ �5W. ��Ia �#�P�=�Q Z�KPz

�KKPz�� ��Pi#� UP6 8Ä#. �KPw "P>"

K�. �5X#JP.Zw"P� Q" ��KQ#� �LX OK �w Q�RÄ �}Ä H�\ �. +�W�� �¯�Q�RÄ �uPq
��#p\ 3O�¼�. "OV~L�" �t�X�� �w 
L�5W� �"�L�Ä ��Pz �K �¯��W�Ä ��Pz �"P�� �.
���B ��" �5�X �t�X�� �L�"�K��� |t5�� #t�Pq" {#�\ �t�X�� x��Pq�. |W��. |W� �
s�tE6 � �t�X�� P[� �#Ç�" 
"L¼ c-a4Ã�¼ �w Q�P�"�. #6 P�" ��" �K�\�� 4hq#E�

�4X" �5\"K ��"K" 
�5J#X ��"Pq "O �t�X�� x��Pq ����Q OK
+P�Ä �t�X�� 4�X gpF OK 	r ���������
 �¯��#=�6 �uPq s�Pe Q" R�� �#�Q
���P�� 
�5�\"K �#�P�> V���6 ���"PÇp�\�O �#`q OK �¯��#=�6 �L�"�5\"K 4wO#[�
��" �#�Q"�$ �K�. 	r ���������
 �F#�O ���"P." H�\ �O�K �$ PÄ#\ � n�W}�q
Q" L�#. �4X" 	Æ���6#5�2
 �"��l� <�2 �#z U#X"P. 
�5\"K ��"PE¼ 4�¼�_J �uPq

�L�KPw �qPÃ� �#��[�P�\ �. "O ��"PE¼ �t�X�� �w 
K��� ��"KOLu �¯��#=�6
4wP�\ #�#5�X�O OK �zL�Q ¿�#u� ��� OK ����$ �t�X�� o}5I� �#���Pz ��"
KO"� �" {R����. 
�5J"L�" �"O�. K#�"K ��"P�� �"P. �"�5XK �X�PÄ �X"P� OK �L�5\"K
���� 
L\��� �L�"�J �X�PÄ ]�_I� x��$ �5u� �L�K����� "P>" �t�X�� 
�L\
K#�"K �. 4XK�. 4XK 4�#�� OK �w 
L�K"K�� O"Pu CLu OK ��L� �"��Ä�. �~�2 �"Pa#F

�L�XO��
P. ���Ä 
�KPw 4wP\ #q�5� ��FP6 � ¿��[6 OK �#[�" 
4qO�� #��K Q" �_I\ �5u�
#�. ��w 
K#5XPq��� �U�ÇX�w �"Nm �¿_u Æ� #q�5� ��#J�. #���Pz Q" Æ�P� �$

�L�KPz�� H-e L�pX�z 4\�z
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PÄ

�
t�X

��
4

�X
�
�
t�X

��

�P�Q�O�zL�Q OK�t�X��
�4X" �K�. +PÄ �"P��ÈP� #6 L~�6 Q" �[��� �t�X��

�"�6�� �zL�Q o}5I� |F"P� OK �t�X�� ¿�X� O�`F Q" �"��\ �K"K �#[� �"P.
�K��� �>�6 V��6 {#9��.

vO"L6 P�" ��" �"P. �K"��#J OK �¼#J �X"P� 
4X" ��� �"�Ãu"� L~�6 �w #=�$ Q"
nP¼ �Pw � L=�w ��"K #. �L\ �5I2 ]�_I� �#��B�}w �X"P� ��" OK �K�\�� �L�K
Pz " �K�\�� �5pz Æ�P-6 
4X" �K#\ K#�Pq �w �#�Q ��O#mQ �"L¼ �. K"Q�� L~�6 
�L\

�K�\�� �KQ K#�Pq O#.�K #��6 L\#.P5JK Pz " � 
O#. �X L\#. PW2 K"Q��
�4X" �¯��#=�6 ��Pz �}.#u Q"�$ 
K�\�� �L�"�J �X"P� ��" OK �w ��#�Q"�$ Q" �Ç�
L~��6 Py�K KO"�� OK #6 
K�\�� 3�ÄK �" Q" 
�L\ ��WE6 �}.#u 3O#�� Q"�$ ��" OK

�K�\ Pa#F K"Q��
�}.#u Q"�$

�"KPz#\ Q" L~�6 �5p� Q�O OK 
4X" PW2 K"Q�� �5u� V��6 �#�P�\ Q" �`Ã. OK
�#[�" �w ��#�Q"�$ Q" �Ç� �L��w 4�"Pu "O 3#E�-W6 #6 
K�\�� 3�ÄK �$Pu �XOL�

�4X" ���B L��"�J��

�"P�. �K�\�� "P>" �¼#J �X"P� 
�L\ L~�5� L�QPq L�L> |F"P� Q" Æ�P� �"P.
�[> ��" OK �KKPz�� O"RzP. vK�w �"L�K ��5WI� �L���O �#y�� Y�wPw�[> {#9�
KO��vK�w�. "O K�J�#�"L� � �L�"�J Q"�$ #6 
L��\�� 3�ÄK Py�K {#XKPJ �#wK�w
OK 
KKPz�� O"RzP. �#Ww " �[> �y~#X 4p� �X OK �"P5JK �"P. R�� �L��w ��Lt6 Ph�

�K�\�� �5q#. ��XO � 4�X s.#d� P5JK �"�W�z �[> �$
Q" P�W2 �K"��#�J �w 
4X" �KPw ��5J �[> #� O�X 
�"PW2 �"P. �X"P� ��P6���
�zQ�O4p� �X"P��. �5�> Q" �X"P� ��" �L��\�� �K#�$ �$ �O"RzP. �"P. |-u #�3L�
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PW2 PX4[2 �$Pu �XOL� �"KPz#\ Q" ���Pz R�� �X"P���" OK "P�Q 
4X" ��-\ �"PW2
�4X" �L�\�2 �L\ �Q�L}z U#-~ 
]#J Q�O ��" �"P. �w �L��w�� 4wPF Ph� KO��

�L��"�J�� Q"�$ �K �"PW2 ��Pz
{�" Q"�$

��K Q"�$

Æ�KR�� �KP�w ��5�J |E���. �"P�W2 ��P�z �5u� �KO"K ��y�X �5~#F {�" Q"�$
�#���#�P. LÃ. �5p� {�e OK �KO"K P6K#\ �5~#F �w 
K�\�� �L�"�J ��K Q"�$ 
L��\��
�#�#��� �w 4X" 4u� ��" OK �4X" �}�}Ã6 #��$ Q" �Ç� �w 
KKPz�� "P>" �t�X�� KLÃ5�
�K"K ,�6P�6 �#����R�� OK "O P�W2 �K"��#�J �"O ��" Q" 
�KPw ��Lt6 "O K�J �#�"L�
Py�K �X"P� �K"K ,�6P6 �"P. ��#�Æ�w ���B �L��$ OK �L��K�� �O#� �[> V}=�

�L�XO L�"�J Q�P�" �#zL��K�O#� �.
�
��5J O�X �X"P� Q" �}�}Ã6 x��$
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�X
�
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t�X

��

�Q#. �"�L�Ä Zt� �$ OK �t�X�� �w 
4X" �zL�Q |F"P� Q" Py�K �Ç� �$Pu �5J
��X"P�� �K�\�� �5qPz �[> �$Pu �#��O�X ��#�6 �P�z "Pq �5J �X"P� OK �L�w��
�X"P� ��" OK �t�X�� �4X" �O"�X ,X" ���q � LÄ"�u �5J��$�. b�.P� �[> Py�K
#��$ Q" P5[�2 �w ����$ �t�X�� �#���Pz �K�\�� �5J"�� ��}-e � #�PX #. 
�K�. ��w�.
� �t�X�� ]�_I� 
Py�K �#���Pz �L��#���� 4wP\ �X"P� ��" OK R�� 
4qO �IX
��� #�� +#�.O 
K��Ä �#�Q#X #. �w ��n�~'� �#���Pz R�� �L�5W� �}E� �#�^uO
�$ Q" ��X" Q" Z�2 O#Ã\" �O#�W. OK �w 4X" ���w O#�W. Q#X 
K�Ä �L��\�� ��"P��
�w 4X" �"�\O$ �Q#X R�� +#.O �4X" �L\ n�PÃ� 3�~ �#��. #2�O" OK 
�L\ �KP. �#�
�#�z Q" �w 4X" �K#. �Q#X �� �� �L\n�PÃ� Æ.O �#��. 
�5qO #2�O"�. �dX� ��Pu OK

�KO"K +PÄ �t�X�� OK �K#�Q 4¯���" 
�L\ �5J#X ��
���" �"P. �L\ �K#�$ 4�> �4X�" ;"�KQ" Q�O P5JK Æ� �"P. K"L��O ��P6���
�w�$ {#F �L�w�� nP¼ K�J �X�PÄ U#-~ �5J�K�. "O �#�6 Q�O Æ� P5JK 
�X"P�
�4X" �K�. Q�O ��" �"P. K�J 3#�#Ç�" �5J#X #��� {�l[� �wK�w �"�p�Ä Q" �"�> KP�

�K�\�� �L�K vO"L6 Q�O ��" �"P. �X�PÄ #6 	�E5q
 �KR�#� Q" ���z#��z �X"P�
Q#m$ K#�"K � U�PÄ �K"��#J OK �X�PÄ Q�O Q" Z�2 �5p� Æ� �t�X�� �#�"P>"
���" OK ��� Q" P5[�. �w ��#�x��$ �L.#��� ��"K" �X�PÄ Q" V2 �5p� Æ� #6 
�L\
��5WI�� OK #�Q"�$ ��" �L�5W� P-�l�2 K����. b�.P� �#�Q"�$ 
L��\�� "P>" �X"P�
�$ OK ��w ���X"P�� �L��\��� �L�"�J �"L�.#�F ,\ OK )¼�_J � �KR�#� +�Pm

�L��\�� x�O #�F #. U�PÄ �Q#6 �#�4XK

P-�l�2 K��� Q"�$

�L��"�J�� �X�PÄ �}=F�. U�PÄ �¯�R��> |�F �#y�� �"�> �"KP� "O Py�K Q"�$
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L��\��� �L��"�J P5[�. �X�PÄ �X"P� Py�K �#�4�Wu OK �w ��#�Q"�$ Py�K
�Q" L�"3O#-Ä

U�PÄ Q"�$ ��

K#�"K � U�PÄ ;�Q Q"�$ ��

K�J ��}> O�h���. "O ��"O$ � ���Lu ^uO L�#. 
LXO�� �}=F OK�. U�PÄ �5u�
"O Q"�$ �K�\�� "P>" ]�_I� �Q"�$ �"L¼�. ^uO ��" �L�#�� "P>" P��\ �K"��#J�.
KLÄ {#F �#�� OK �L�w�� ��WE6 "O U�PÄ ��#-�Q �$ ��a 
�L�"�J �KO�I~#X ��Q

�KO"K �#� ��}=6 �X"P� ��" �L�#�� ¿qK "O L. �[B #6 
KKPz�� "K" 4l~�. <�2
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PÄ
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�X
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t�X

��

��}=6 Q"�$ ��


YP�q 
��#�J +#-X" ��#-�Q Q"�$ ��" OK �K�\ �L�"�J L�#. �Py�K Q"�$ PJ$ OK
�K�5�X 
�KP�w ���"Pq U�PÄ �"P. K#�"K �w "O ��#�R�B Py�K � +"�J r#6" |�#X�
KO�� Q#X�#zL�Q"�� 3O#�� � �t�X�� ��Pz K"Pq" K"LÃ6 Q"�$ ��" OK ���B�� �K�\��

�4qPz L�"�J O"Pu L�=�6

;"�KQ" �[> �#����R� OK #6 
4X" �#��� �"P. �5¼Pq O�wN� �X"P� Q" Æ�P�
�L��K �O#� "O �#.R��

�#���[> �"P�>" Q" 
LXO��� �#�#2�. �X�PÄ �X"P� �$ #. �w �5p� Q�O �X"P�
�	�E5q
 LXO�� �#�#2�. �$PuQ" �"�O�X �Ã�> �5XK 4�"Pu #. �w 
�L\ |�Ç[6 ����$

4Ã�>"P� #� 4��RÄ �#y�� �KO"K O�`F R�� P[. �zL�Q |F"P� Py�K OK �t�X��
�w �5q#�a OK 
�K��� {#-t5X" #� 4Ã�#[� ����$ �#�Q"�$ #. "O �" �#���� ��Pz 
�Ç� P�"Q

L\#. O#��. �K"��#J �#`Ä" Q" �Ç� Pz " �L���>�� 4wP\ 
K�\�� #2P. �� O#I5q"�.
P5�.U#WF" �" �w L\ L�"�J 8Ä#. 
K�\ "P>" �" O�`F OK +�Pm �w ����$ ��#�P. Æ�
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OK �w 
KKPz�� "P>" �X"P� Q" �Py�K j�� 
L\#. ¾�P� (L�L\ O#��. Pz " �L�w "L�2 �L\
�X"P� ��" �K�\�� O"PÇ6 �-6P� O"R� "LJ �#� #� 
�L\ 4�"Pu �$Pu �#��O�X ��#�6 �$

�4\"K L�"�J �"P���. "O KOK�. � �"O$ �zP� #� � 
L\ L�"�J O#��. K�-�. 8Ä#. #�
,�6P6 
K�\�� �L�K K��� � �#�}W� �#�Q ��. �V��6 OK �w #t�Pq" 3"P�:'6 Q" �Ç�
�=�5�� �4X" O"����"���K �_uO �"P�� �. �#5X�2�#�X Q"�$ Q" �t�X�� �#�"P>" �K"K
�-\ OK �4X" L�ÃX�." H�\�. b�.P� ����$ �t�X�� �#���#�P.�.#[� �#���#�P. ���B
O��[� R�� PE-~"P��"�. �w L�ÃX�." H�\ �"P. 
4X" c}W� V��6 <�}J P. �w �"�P�R>
� �"KPy�#�> 3#u�� � ¿�=6 |E� �" �#5X�O �KKPz�� O"RzP. �K�.K#� ��#�P. 
4X"

�4X" Y#t� �"L��P��
��"P�� 	P�=�Q �#��t}F #� nK
 P�L�. � 	�#-�" ��
 K�R� #. �#5X�2�#�X �#�Q"�$

�K�\��

|�_E6 ��t�X��
�Ã��> �$P�u 4�"P�u ]�_I�� �$Pu �#��XOL� OK Q�O P� ��#�#2 4Ä#X ���
)¼�_J �w KO"K K�>� R�� �RwP� �5F �4X" 	+ ¶K̄��
 �XOL� �}Ã� �P-�O�. �"KPz#\
{��2 �5I��O #. �Ã�> 4�"Pu ��" OK 4wP\ �"P. "O �"KPz#\ 
K��� �[> �X"P� OK
	L���2 #�� O�K »�»�
 V��2 � �. )Ã�> k}-� ��" � ���» ��K OK �L�#���� s��[6
Q" �Ç� #6 L�5\"Nz�� Q#. "O K�J �#�4XK ��#u#5[� �X"P� ��" OK �#�QP�2 �L�XO��
�p�w OK #�{�2 ��" Q" �Ç� Pz " �w K�. ��" P. �q"PJ K#t5Ä" "P�Q �L�O�$ 4XK�. "O #�{�2

�K�. L�"�J {�2 Q" P2 �[��� o�w �$ 
L\#.
�u�Ä �$ OK �w4X" �Q"�$ 
L��"�J�� �XOL� vP6 Q"Z�2 �"KPz#\ �w ���K Q"�$

�K�\ KO"� 4[�.�. �" �w L��w�� #ÄK 
�K��� �#�. 	+ ¶K̄��
 K#5X"�. "O K�J

4X#�X ��t�X��
�K�\�� �#�. V��6 Q" ��� {#9� �K 4�Wu ��" �"P.

�"O�K �e "O V~L�" � #t�Pq" {#�\ ��#�6 L�L\ sq�� Zw"P� OK ��LF̄�� �}W}X
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t�X

��
4

�X
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��

Q" #�LÃ�. �L\ |�Ç[6 �yBO#2Æ� �L�O�$OK K�J �#�Pq P�Q�. �BO#2Æ� 
��P� ��.
�#=�" �$ �K"K |�Ç[6 �O#.�K �"P. �w K�. ��#�Y�6 ��� �mO�. ��" � �4I�Wz ��
�}W}X �K�. �KPw "L�2 ;"�O �KP� �K�6 ��. �w ���W�Ä �uPq ^uO � Q"�$ �}�> Q" �L\
�mO��. � ,�6P�6 ��L�. � 
L�\ ½Pt�� �#�p�P\ �O�e"P1�" 4XK�. )-u#Ã5� O�wN�
�uP�q Q"�$ � ���w ��� ��" #. �4[z ½Pt�� ��P̄���. �}W}X 
�L\ �#=�" �#�Y�6
��. �#���� �y5W-~K �$ �=�5� �L�#� �#> P. P_� L̄F PX #6 #t�Pq" {#�\ OK �¯��W�Ä
s��Ä ��"P5F" R�� � 
�" �#y5X#J P�\ 
U#�Ç� � 
�¯��W�Ä �}W}X VX̄�� 
�W�Ä�."

�4X" Zw"P� �"P.

�¯����WF �}W}�X P��" ����X 
K��� �>�6 �"L. V��6 OK �"�6�� �w Py�K {#9�
)�#�6 "O K�J #6 4qPz �O#�w 3OLu Q" �" �4X" 	r ���������
 Æ�. L�\P~"L�E�
��� �#��LX �e V~L�" Q" �L\ �L�"O +"PÄ" �w 
L�#�� �t�X�� �Ä�� Q" 4hq#E� ou�
���P�z Æ��w �. �.�� �Q#XQ#. �KPw �Q#XQ#. "O�.�� �" �L�K�. �KO�$ K�J #. ��K �
� ,�K" �~#�Ä �K Q" O�wN�� ��P�z �L�\ |��Ç[6 O�h�� �����. �w 4qP�N2 3O�¼
OK �.���� P��\ �#�Å#. #� � P�"R=~" OK ���d�Wu OK #� �w 
L\�� |�Ç[6 �"L�t�X��
� O#Ã�\" #�. "O �.��� Æ��. L��\P~"L �̄E�� �L��K"K�� |�Ç[6 "O K�J 3#W}> V��6

L�\ H�O#6 OK 3P�\ ��P5[�. ,F#¼ ,�6P6 ��L. � �KPw P6��m K�J �#�x��$

���K�. Py�K ��#\K#2 P� ��QO$ Z�5\"K �w �6P�\

��}Ä ��t�X��
OK �t�X�� �#�~#Ä �w L�K�� �#[� 
�L�XO #� 4XK �. �w �t�X�� ��Lu ¿.#�� ���
�Ç��. "O #��E~ Q" Æ�P� � �L�5J#X�� c-6P� ��=� �}Ä�. "O �t�X�� ���Ã� 
�5\Nz
OK � #��#1X" �W~L�" x��Pq OK ����.�� �w 4X" ���B �L�K����� ]�_I� ;�P. Q"
Py�K O#. �L�"�L\ ��Wt6 Q�O o}5I� 3#u�"�. #��E~ +PÄ �#�O�[w Py�K x��Pq
P_Ä PJ"�" OK #��6 ����#� |�O�.��V��6 OK ����w�� �O#\" V��6 x��Pq�. {#9� �"P.

�K�\�� �5J"�� j�}e �#y�� ��#� �E~ �
K��>� b#-�6O" ,e �}Ä � �t�X�� ��. �w 
L��K�� �#[� O�wN� ¿.#�� ���B��
P. �t�X�� P�:'6 U#X"P. "O �KP� ,e � �t�X�� �#�~#Ä �w 3O�¼ ��L. �4X" �5\"K
O"Q#. �#-�-e ^�I[6 �#�-� |�~K �����. �L�K����� ��Wt6 o}5I� �5XK O#�B �. #��$

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

OK ��w 
K��. �p}5I� �#��Q� � #��E~�. 4-W� �"O#��. |�Ã~"VÇÄ U#X"P. V��6
�L\�� "P>" ��"L. O�e�. Q"�$ � Q#X#. �"O#��. O�`F

x��Pq Q" ��#��J#\ OK P��l6 �"P. �"����Q 4��ÇF OK P��l6 �BPz " ��" P. ���Ä

L\�� K#=�" �P��l6 Pz " �5F �4q#��� ��"K" �#�B�� �t�X�� Q" �K#p5X" 
K�. P�� �

�4qP�N2�� 3O�¼ �Q� #� x��$ OK #��6
�"P. �#`�O �#� �#�,\ OK �#���� �KPw O"L�. OK 3"P��l6 ��" �"P. {#9� ��P5�.
O#�W. �#�4�X Q" �Ç� �w 
K�\�� �L�#[� D-¼ �"M" Q"Z�2 "Nm �LÄ� ��PJ$ nP¼
��K#. �Q#X #.V��6 OK �#�_pF 4��ÇF �O�K OK PEX ��Ä" �4X" �#�#�}W� ��Lu
�"L¼�. �KP� #�#5X�O OK �L\�� �#=�" Q"�$ � �"�.�w Q#X#. �#wP6 4��ÇF �O�K OK
ÈOR. �#�P�\ �#�w#X �w�$ {#F 
L�5[z�� O"L�. �}-e #.]�_I� ��#��Q� �5J"��
�#� Q"�$ ��" OK �L\�� ��"P�� Q"�$ #. �w 
L�L��\�� "O ÆB�w �}-e #� �}�-e �"���.

�K�. �L\ �L�#=�z P�\ �~#�"

|m#[� ��t�X��
OK +"P�Ä" KR�� �t�X��� 
L�K��� �#[� �w 4X" �L�"�\ Q" �̄}�� +PÄ 3#�.K"
�#���"�O#�w � O#=̄�6 �"P���. �t�X�� �4X" �5\"K �T�� ��#y�#> Z�2 �#��#�Q
�KPw�� ��"P�� "O PzO#w � Py5Ã�¼ R�� �L\ �K"K �#[� ��" Q" Z�2 �w �#�B 
K�. �O#=6
�2 �L�w ^_̄I5� ��#�5J#X �"PzO#w Z�2 ��K L�B #6 
4X" PwM |.#u �d."O ���� OK
�"L�¼ ���"P��� �"P�. �Q"�$ �L�"�J �" �p�i� #��6 �L�5\"K �PzO#wPX �#�5J#X
+P�Ä �#�O��[w ���� OK �L�L�.�w��� "O v#J �w 
K�. �Py�K �"PzO#w �#��.Pa
P�y�K �"PzO#�w ���� � �"P�y��#�� 
�"QO�#[w ��"P�� �"P. �LÃ5� �}E� �#�Q"�$

�KO"K K�>�
��."O#�q 
�#q�W}��q ���" �}��> Q" �L�5�\"K ��#��\$ �t�X��� #�. R�� �#q�W}�q
�t�X�� ����Q OK �KLÃ5� O#:$ �w 
�L�5W� 	r �������
 #��X�." � 	r ������»


�L�"�K��� o�~'6
O���[� �#�}Ã��. 
�KPw �O"L�PJ "O �#�"�>�� �KP. �L�Ä �"P>#6 �dX� ��Pu OK
P5[�. OK �L�\�Pp. P6�#. �5��u�. "O #��$ L��"�5. 3O�¼ ��L. #6 
L�KP1X�� �t�X��
�$ Q" "O K��J �K"Q$ L�5W�"�6�� �#zKP. �w 
K�. �Q#�5�" �t�X�� 3O#�� KO"�� ��"
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+
PÄ

�
t�X

��
4

�X
�
�
t�X

��

#p}J Q" �K"LÃ6 �PF�. 
L�K�. �Q P5[�. �w O�wN� �#zKP. Q" �O#�W. �L�.#� Q#. s�Pe
���X �$ {#9� �L�KPw�� �Q#. ��̄�� �X#�X Zt� K�J 3#�F {�e OK � 
L�5\"K s}Ã6

�4X" ���" ��. �#p}J Q" 	r �»���»�
 ��K L�R� �O�K OK �.#-F �

+PÄ x��Pq OK�#�"K�t�X�� ��t�X�� �#y�#>
{R�� ���yB �w 
L�w�� |t� K�J ��#m�" +#5w OK 	r ��� �K
 ��#�p¼" ;Pp~"�."
�L�Ä O�e�. 	r ������»
 L�\P~"��O#� �p�}J P�"�J �¯� ©} «Ä ��B +PÄ ÈOR. �#�Q

�K�. �5q#�]#_5J" �t�X���.

L�L\�� |�#u �"Q#Wy��$ � �#�"K�t�X�� �"P. �w "O ��P5E� �#y�#> ���B�� �"

�L��#� �L�w�� PwM
�4\"K 4wP\ �" �Q#�> ¿��[6 �X"P� OK )_I\ ���" �p�}J ��K L�~� �w 
L-Ã�

�" ��. 
�K���� PI5p� "O �" �X#-Ä �p�}J ��L�B 
	r ��» � ���
 �}¼�� sEX"
�6 P. "O �X#-Ä �"L�#J �#�X �"KO � 
LXP. O�`F�. 3#`u o¼ OK L�K�. �K"K �Q#>"

�4pz�� �" �O#.OK s:"�~" �p�}J �L�w
�5���ÇF �P�}�u ��w��� U#WF" 
���\�� "O sEX" �"L¼ �� O#. P�
�L�P�J Pz " ���4X#� �"P. L��"LJ ,�#> Q" �"��L� sEX" ��4X" P6¿�X�
sEX" ��"�> �L�PJ �"P. "O �~"��" Q" ���� �� 
K�. �Ç�� �zL�Q � ��"�>

��KPw�� nP¼

�K�\�� �5J#�\ +#�OQ �#� �. P5[�. �w 
4X" ¿q#� �. ��FP~"L-Ä Py�K �"K�t�X��
�"P�. )_I�\ ��ÇE~"�." �. ��FP~"L-Ä �p�}J � �KPw vP6 +Pl� 4�X�. "O K"Ll. �"
3#�#Ç�" ��� #=�$ OK �L\ Pa#F V~L�" OK �-ePu P�\ �Q"�OK P. �"�. ���zL�#\�J
Z�#��� � �F"Pe RwP� ��5WI� � �t�X�� �#y[�"K ��5WI� #6 
4[z ��"Pq �" �"P.

�L�#�� �Q"L�"�"O +PÄ �#�> OK "O �#�Q � �"KP� U#-~
�K #��6 Z5q�J �w 	r �»� � �»�
 �L��~" �. ���"P." �p�}J 
L�\P~"��O#� OK"P.
4XK��. ��w�$ Q" V2 �" �K"K��� �#�[� �u��Ä �t�X���. �[��� 
4\"K {�e {#X
,5Ç� |.#t� OK � 
L\ �"�qPF �L��P�� 
L\ �KQ O#�w 4q�J Q" ���'� Y"�K"QOK"P.
�K����O"Nz��#2 "O �t�X�� L�L> ,5Ç� �}¼�� sEX" �P-�O�. +PÄ �t�X�� �5�X
P�. c}�W6 #. ���"P." )5�#�� �4\"K K�>� KP� �K ��" ��. �5.#uO �w 
4X" PwM�. �Q�
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O��[� �w #-�Q ��"L¼ �5\"K � 
�Q� � �E~ Z�"K P. |�#w �e#F" 
Q#X��L�B �5J"��
�4[z Q�P�2 4.#uO �$ OK 
�#5w " O#�B �. 4X"
� � �

�L�[� �5�WWz �� Q" �#z@�� 
L�K�� L���2 +PÄ �KP��. "O �t�X�� �w �"�5\O
�t�X�� � x��Pq Q" �#z@�� �K"Q$ Q" 4¯���PE� K�>� #. +PÄ �"P5JK �5F �4X"
�t�X�� �}Ã� �[��� �Ã�#> cX�5� �t-e �#��K"��#J Q" Æ�P� OK � �L�"�K�-� ��PE�
L�=�6�. ��#��O KR�#� Æ� �O#.OK V��6 OK �O��[� Q"�$ �4X" �5\"K K�>� 3#�.K" �

�KQ"KP2�� Q#X �5J"�� OK Z6O#�� � �5\�� � �L�"�J ��#�"�6 
�" ��#-�Q Q"
P5[�. "O �t�X�� UO"L� K"LÃ6 L�\�w�� �.PÄ �#�O�[w ��� Pa#F O#zQ�O OK
�L�Q#�X �KO�$P�. "O K��J �"�> |W� �#�Q#�� 
L�"�L[� sq�� Q��� ��� ��" #. �L��w
���Ä OK 
�5\"K 4wO#[� +PÄ �t�X�� 7"P�� Q" 4hq#E� OK |W� ��" �w �O"�L��"
�L\#. Q#. #�x��Pq ��� ��O�. �$ �#�OK �w 
L�O�$ K�>��. "O �L�L> �t�X�� {#F

�#�4\���2
�KO�$�� P6���#2 �KP2 ¿.O �Q"L�" �. "O �}¼" 4� 4��Ä ��" �4X" |�. ��� 4��Ä ��

�KO"K V~L�" x��Pq OK �[�O �w �Q"�$ � �Q#X 3#Ãdu Q" �"�Ä��=� ��
�OK �L\ c-a ��

8QHVFR FROOHFWLRQ� �0XVLFDO $QWKRORJ\ RI WKH 2ULHQW�� 7XQLVLDQ 0XVLF ��� %0 �� /

�����

6WXGLHV RI �Ä��=�� OK *XVWDY %RVVH 9HUODJ� 5HJHQVEXUJ 3"O#[5��" "O �W��6 �E~ ��" �.�� ��
�4X" �K��� P[5�� 0HGLWHUUDQHDQ 0XVLF

�K�\�� O"PÇ6 4.�� L�B �"R�� P� ��
��X"P� OK �K#p5X" KO�� ÈOR. nPi ��

�K�\�� �5I2 �L�z Rl� KO$ Q" �w V��6 �5�X v"O�J ��
�KP.�� �#. �KP2 ¿.O �Q"L�"�. "O �}¼" 4� 4��Ä ��" 
4X" R�K ��� 4��Ä ��

�4X" �"�.�w �Q#X �}-e 
4X" "�."�.#[� �K#. �Q#X #�PX ��
��W~L�" �[�O #. �5�X �t�X�� ���

��L��\O �#���. L��\P~"L �̄E� �"P5F"�. � V�X'6 ���� {#X OK V��6 �t�X�� O"�6"�PW�w ��5WI� ���
�L\ �O"Ny�#�
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�L��w �Ã>"P� �� +#5w ��"�. +PÄ �#��E~ Q" j�e" �"P. ���
/D PXVLTXH DUDEH �3DULV� $OSKRQVH /HGXF� �����

n�W}�q �K ��" #��6 �� +PÄ �#�> ��#pX'5� 
L�5W� ��"P�" 	#��X �." � �."O#q
 �L\ K#� n�W}�q �K P� ��
"O ��"P�" �#�tq � #.K" � �`q Q" �O#�W. 
L��w�� K"L�}u +PÄ �pX�q O#�\ OK "O ��"P�" P��\ � ÈOR.
+P�Ä �#�"L�t�X�� O#�\ OK "O �"Py�K � ��#�p¼" ;Pp~"�." �Ç�#�B�� L�O#�\�� +PÄ �zP> OK R��

�	P�.KPX
 �L�"�5qPz
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