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��#�q"Pl> �zL�w "P2 �O#.OK �6#�Lt� �"�Ã~#d�

����-~#d~"�.#t��
#�L¯�X ��~�" YP5Wz � �zL�w "P2 Q" ���q � vOK �2 OK

$ SUHOLPLQDU\ VWXG\ RQ WKH 'LIIXVLRQ RI WKH 1LTDh ED DO�7f Dh OLE£h \£h Q�

7RZDUGV DQ 8QGHUVWDQGLQJ RI WKH (DUO\ 'LVSHUVDO RI 6D\\LGV

(�PDLO� PRULND]X#LRF�X�WRN\R�DF�MS ���w�6 �#y[�"K ��X#�\rP\ �WX�� O#�[�"K ��

�
�6���O�� ���Q#w P5wK

(�PDLO� QHHVWGHJDU#\DKRR�FRP ��XO#q 3#�.K" � �#.Q �"P5wK ���

��
�#�OL�F ��WFL�E� ��>P6

	O#5X"P��
 �w�O�w �X���K�� OK
��#�}W� ¿�"�> OK ��#W�" vPE6 � ?�w P�:#6�

�»»� 
|2 �#yw ���PE. 
vO����� 
�L�~
	� ����X" �Q�F 3#Ã~#d�


LQ +LGHPLWVX .852., HG�

7KH ,QIOXHQFH RI +XPDQ 0RELOLW\ LQ 0XVOLP 6RFLHWLHV�

/RQGRQ� 1HZ <RUN� %DKUDLQ� .HJDQ 3DXO� �����

�,VODPLF $UHD 6WXGLHV� ��

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



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�̄

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

�L�ÇB
vOK �y��yB 
#��$ �zL�w " P2 Q" 
4X" vL�" Ph� P� Q" #�L ¯�X �O#.OK #� Z�"K
OK #���$ 4��ÇX 3"P�:'6 #6 �5qPz #��$ 4X"Lu � 4�PF Q" �#�#�}W� 4q#�OK �
�L�5\"K �L�Ä P. "O #�L ¯�X 4X#�O �¼#J se#�� OK #�,�t� ���X" �#�> PX"PX
P��m ��t5�W� 3O#h�� 4E6 #�L ¯�X �w K�. �d�" P\ Q" +#�5>" K#�� ��" Q" nL�
��K ���� Q" K#�� ��" �zL�w " P2 
��z#��z �#�Z��T2 Q" V2 �L�P�z O"Pu #�L ¯�X
Æ��w �$ �Ä#�\" �y���yB �P�y�2 � 4X" �L\ �K"K ^�I[6 LÃ. �. ��� �Pu
�e �KP�z 3O�¼ #�L ¯�X �zL�w " P2 L��O Q" �P5�. 4q#�OK � vOK #6 KPw L�"�J

�4X" �L�KPz ���6 o}5I� se#�� OK ��~�" �#�,�t� Q" �5XP�q 3#Ã~#d� ��"

��-~#e,�t� 
��\#� ,�t� 
��~�" �#�,�t� 4XP�q 
#�L¯�X 
���-~#d~"�.#t� ��S"�L�}w

��Lt�

�L\ �5qPz �L�K#� �w ���X" ¿�"�> H�O#6 OK ��#W�" vPE6 � ?�w ��� KO"�� Q"
� �zL�w "P2 ��#�o�P\#� #�L�̄X��Ã� 
4X" 	]
 L�̄E� 3P`F �. ��.�W�� �. b�.P�
Q" �P�u �KO#��B Q" Z�. ��#�Q OK #�L¯�X �4X" R�y�"4py\ �"�L�L2 #��$ YP5Wz
,W� � |¼" #��$ 
{#F��" #. � 
L�L\ �L�w "P2 ���X" O�#��2 �#�> PX"PX OK Q#=F
,W� Q" �O"KO��JP. #. #�L¯�X �w 4X"L�2 ���B �L��"KPz��P. P-�#�2 K�J �. "O K�J
�#��P�B Py�K � 	j
 �}Ä 
	]
 L�̄E� #. �L��#[��J � 4."Pu �. O#I5q" � vP5[�
Q" �¼#J P�Wp6 Q" 4�#�F � YP�N2 �. �#Ä �[�"Pz �K�LF#6 
��X" H�O#6 OK ���
�4��-~" |��"� 
P6�}w 3O#-Ä�. #� 
�Ã�\ ��z#��z �#��uPq ��A�� 
L�"�5\"K ��X"
P�:¨#�6 �#�}�W� o}5I�� ¿�"�> �P�z|Ç\ P. 4W�#.�� ��#�YPy� ���B ����"Pz
�#�#�}�W� ��PÇ6 � ��hÃ6 KO�� ����� K"Pq" ��A�� ,}m" #�L¯�X �w "PB 
L\#. �K#��
Q" �O#�W. � �KP��"�> 
UL̄t6 ��q �"P.Y�6 �w #=�$ OK �L¯�X 4-W� 4¯���" �L�K�.

�KKPz�� O#Ç\$ R�� KP�z�� 3O�¼ ���X" ����Q Æ� OK �X#X" ���#p� Py�K
?O#� OK �4X" �5qPz 3O�¼ #�L¯�X �O#.OK |�#W� �5J#X �\�O �"P.Y�6 ª"P�J"
OKn"P\"� #�L�̄XZt� �O#.OK �}}�~" ��. ��#��KPz� �"��Ä 4E6 �[�#�� 
� ����
#6 KO�#�� ��"Pq ��"L�B �#Ç�" Z�#�� ��" #¯�"

��L�KPz O"RzP. ����X" �L�6 � H�O#6
� L¯��X� j�a��� �"P�. �Q#�m$ �"���Ä ��. "O K��J �#��5q#�� L��"�5. �"Py[��T2
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OK �L��O�$ 4XK �. #�L¯�X Q" �Ã�#> 4J#�\ � �KPw s�p}6 � ,�wP6 ��X#�\o�P\
�y��yB � #��$ �zL�w "P2 Q" 
4X" vL�" O#�W. Ph� P� Q" #�L¯�X �O#.OK #� Z�"K 
¿u"�
OK #��$ 4��ÇX 3"P�:¨#6 #6 �5qPz #��$ 4X"Lu � 4�PF Q" �#�#�}W� 4q#�OK � vOK

����X" �#�> PX"PX
L���O �y���yB ���-6 � CP\ �. Æ�w �Ã~#d� ��" Q" nL� 
r�q 4J#�\ ��#2P.
�-�t� K#��� ���~�" �Ä#�\" � V�X ¨#�6 �P�y�2 #. #�L¯�X 4��ÇX YP5Wz � �zL�w "P2

��4X" ��~�" �X#�\O#-6 O#:$ OK �=5W> s�Pe Q" 
	���-~#d~" �.#t�
 #��-~#e
�KO�#�~" �w O�e�#�� �L�5\"K �L�Ä P. "O #�L¯�X 4X#�O �¼#J se#�� OK #�,�t�
Q" +#�5�>" K#�� ��" Q" nL� 
L��z�� ���#d}W~" �#ÇF�" +#5w OK 	� �»������

Q" �w ��#Ww ��Ã� 
L�P�z O"Pu #�L¯�X P�m ��t5W� 3O#h� 4E6 #�L¯�X �w K�. �d�"P\
�#�KPwO#�w �d�X"� ��. �w 4pz �"�6�� ��L�L\�� �5\#y�" #��$ Q" P6�Pq 
�'\ Ph�
�X#�X �#�Q#X +�BO#�B OK "O |�Ä �K"Q$ � {�t5X" Q" �"���z �-�t� K#�� 
o}5I�

��KPw�� ���`6 #�L¯�X �"P. ���X" 4��ÇF
��Pz #��6 #��-~#e 
4\�� "O �#ÇF�" +#5w �KO�#�~" �w ��#�Q 4X" �\�O ª��#w
K��J ]#J �-�t� K#�� Q" 
4q�J �"L�#J 
�#�X# ¯-Ä Q" "L> �w L�K�. �#.�W�� Q" ���
R�� L��w�� �Ã~#d� "O �dX� ��Pu OK ���X" �O�K �w ��"Py[��T2 ��L�K�. O"KO�JP.
�q�5��
 ��aP~" o�P�[~" � 	� �»����»�� �q�5�
 �`6P�~" o�P[~" �w L��"K��

K"Ll. OK ���. {$ O#zQ�O �y��Pq �Q�F OK ^J#\ �#��P�B Q" OK"P. �K 
	��»��
��~ �̄" �Ä#\" � �P�z|Ç\ �. �w #=�$ #6 
{#F ��" #. �L�K�. #��-~#e �#�,�t� Q" �K P�
�K�.YQO" �w � R�B#� ���w#6 R�� �O#.��" OK +�5Ç� 3#Ä�e" 
K�\�� b�.P� K#�� ��"

�4X"

j�a�� ���[�2 � ����Q
�5qPy� O"Pu �"Py[��T2 �5W�#\ �>�6 KO�� ���w#6� �-�t� K#�� �Ä#\" ��P�z|Ç\
ª#6L��Ä
 �#�#�}�W� �#��� OK �� � �.Pm �� 
���K �"Py[��T2 
{#F��" #. ���4X"

�L�"�KPw �aPÄ �O#. ��" OK 
"ONz L�BP� 
"O K�J �#��#zL�K 
	��#�" �KQ"�K �#�Ã�\
�~��X ���� P�. �-�t� K#�� Æ� "L5." OK �w ��Ph� ��" 
�.Pm �"Py[��T2 �#�� OK
�K ���" Q" �"L�w P� V1X � 4\"K 3O#h� 	#��-~#e � �#�X# ¯-Ä Q" ,wP�
 �#��\#�

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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O#. ��~ �̄" "O �#zL�K ��" �4X" �K�. P6Nq#� 
4qPz Ph� OK K�J �"P. |t5W� ��#t� 
�J#\
�." �#� �. �X#¯-Ä Æ� 	� ��� � r �»� {#X OK �w 4q#�OK �" �4J#X CPd� R5� �"K$
��. ,�t�
 #��-~#�e �� � �#�X# ¯-Ä �� 
�#��\#� �-�t� �#t�� 
ÈP� �#y�� OK O#��e
�" ��� � �4[z �� ��[�#> YPW2 � 4\"K �L�Ä P. "O �	���-~#d~" � ���X#-̄Ã~" �\#�
R�� Æ�"L�O" �"� �L\#. �K"K GO ��K �Pu PJ"�" OK K#�� ��" +#Ã[�" �w KO#y�"�� ���B
Æ� 3O#h�� 4E6 ª�#�5F" "L5." Q"� �#��\#� �w 4\�� � KPw �K#p5X" �5q#� ���� Q"

����L�"�K�. >,�t� �@ {#\O#�
#��6 
�����X#� �4\#y�"�� ��K �Pu OK ��-� O�e�. "O K#�� ��" �P�z|Ç\ �#�Q R5�
OK K#�� ��" �w 4\�� �" �L�K�� ��"O" P�" ��" �"P. s�uK �I�O#6 �w 4X" �Py[��T2
Py�K �#��5q#� ���4qPz |Ç\ 3"Pq �." O#Ç5." �. 	��������� � r�� �»� {#X
��X ¿.O OK �w KPw�� �#�z Æ�"L�O" �"� �4X" �K�. ��-� KO�� ��" OK R�� �"Py[��T2
4E6 #�,�t� �#y�� �$ OK �Ç��" � 4\"K K�>� ÈOR. �#�P�\ OK �-�t� K#�� ��� �Pu
OK �-�t� K#��� Q" �" O�h�� �w LXO�� Ph� �. #�" �L�5\"K O"Pu ÈOR. ,�t� Æ� 3O#h�
P�"Pw ��q �#zL�K ����$ �L\#ÄK" +#Ã[�" Q" |-u L\#. �#��\#� �-�t� K#�� �#�� #=��"
¿.#�� OK �6�#Ç\" |�~K �. 
4X" �5\"K K�>� ���" �O�K OK ª�-u K#�� ��" �Ç��" P. ��-�
�5W."� U#X" � |¼" Q" ��#Ãe#u �"Py[��T2 Q" �JP. ���4X" �L\ KO �" �K#p5X" KO��
��#�F� K#�� ��" �P�z|Ç\ �� #���" ª"P�#i #�" 
L�"�5pz �IX K#�� ��" OK ���. {$ �.

���L�"�KPw b#-�5X" K"Ll. OK ��Ã�\� 3OLu O"Pt5X" Q" �zK#X�. "O ��#��}Ä
�"P. ��" Q" V2 "P�Q 
���y. Æ�"L�O" �"� O#w �O#.OK ]#J �"�5Ç� L�#. #=��" OK
;Pq�. P�Ä 
�-~#e P�m ^I\ Æ� �w 4q#�OK �" �K�. L�"�J L�p� �� {�L5X" �8E.
O"K �L�Ä "O #��-~#e O��" �O"K" � 3O#h� 	� �������
 r�� ��» {#X OK �=J̄P~"
{#�X �#�� OK ��#� ¶E~" �#� �. �-~#e Æ� V1X �w 4X" �5pz �K�ÃW�~" �Ç��" � 
K�.

���4X" �K�. �q�w ,�t�

�KPw CPe �}w O#�W. "O �$ �w 
K#�� ��" �zL�w "P2 � �Ä#\" �O#.OK Æ�"L�O" �"� Ph�
4q#� #=�$ OK #�,�t� �w "O �te#�� R�� �Py�K �"Py[��T2 ���4X" �L\ PwM �#. OK
�IW� OK �4X" �KO�$ "O Q"��" � 
�P_. 
�q�w 
cX"� 4XP�q R5� �L�"�KP�\ P. L�"�L\
OK �te#��� �"���Ä �. R�� "O O�.#[�� � K"Ll. �#�" Pz 
Æ�"L�O" �"� �~#t� �L\ ���.Q#.

���K"K ��"O" ����e#q P_� ��A�� ��� �Pu PJ"�"
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4X" �K�. P-J �K ��#2 P. ª#���Ä ,}d� ��" �. �#�}W� ���K �"Py[��T2 KO�JP.
�p�}J cX�6 	� �������
 r ��� {#X OK �-�t� �#t� �w KO"K �$ Q" 4�#ÇF P-JÆ�
�K"QOK"P�. 
P��Ä �. L�F" �. ��WE~" �#a#t6 �. 	� ������� 4��ÇF
 ��Ã5W�~"
^I�\ �L\ V�X'6 
O��[� �\O�\ 
	������� � r ��» 3#q�
 P�Ä �. ��E�
�5[w � KPw YO�\ �� �. 4-W� �X#-Ä 4��ÇF �"O��¨#� Q" �Ç� ����6 |�~K �. P�J"
K#�� V�X ¨#6 #. #6 KPw #a#t6 �p�}J Q" �\O�\ ^I\ �K"QOK"P. �w �L\ �5pz ���B �L\
�$ Q" �w#F R�� Py�K P-J �L�w �P�z�}> �L��$ OK R�y�"�m �#�L�#[�2 ���B Q" �-�t�
���KKPz�� Q#. 	� �»����� 4��ÇF
 L`5Ã�~" �p�}J �. �-�t� K#�� V�X ¨#6 �w 4X"
�.#�QO" ��L. "O P-J �K P� #� �Ç� �w 4X" �$ �#�}W� �"Py[��T2 �}w KPÇ��O
�p=��~" �[ÄP�~" � ���WE~" ����w 
��X#t~" ª"P�#i �L��w ��"O" #��$ 4Ē¼ ��#q#Ç\��
"O P-J �K P� ��#-e#-e �XŌL� ���L�"�5qP�N2 s:�� ª��#w �P-J �"��Ä �. "O P-J ��~�"
��Ç�$ ��L. 
4X" �K"K ]#_5J" {�" P-J ��"O" �"P. "O �P5[�. �#`q �~� �KPw |t�
U#X" � |¼" ��Ph� �q#a"�. "O P-J �K P� R�� �Ã�qO �� �L\#. �5qPz �_I[� �=�5�
Y�[l� O#�W. K#�� ��" V�X'6 �O#.OK 3#Ä�e" �Ç��" �5pz #. �~� 
�KPw PwM �"���.

���4X" �KPw �O"KK�J #��$ 4Ē¼ OK 3�#`u Q" 
4X"
K#�� ��" YP5Wz �. �w 4X" �Ww #��6 �XŌL� 
�#�}W� ���K �"Py[��T2 �#�� OK
�Pu PJ"�" Q" �w "O �"P�" OK P�\��L�B �#�,�t� �#� �w 4X" �5pz �" �4X" �KPw �>�6
�"�6�� L�5\"K 4�~#Ãq 
��K �Pu |�"�" �#�� OK ��Ã� 
�P=� �O#�B �Pu |�"�" #6 ��X
se#��� �#�,�t� Q" �5XP�q �w 
n#E¯6�" KO"�� 
����w P:" �. ���4q#� ��~�" ¿.#�� OK
��}ÄP�m � �}�}E6P�m �K#�Q K�LF #6 P:" ��" �BPz �KPw �O#\" L�#. �� 4X" o}5I�

���KO�$�� ��"Pq K#�� ��" �zL�w "P2 � ¿�Q�6 Q" �.�J Q"L�"�[B #�" 
4X"
�}�W� ��" �. Py�K �"���"Q Q" R�� �~#t� ��" �L�W��� 
O�wN� �"Py[��T2 P. ���Ä
+#W�" �}Ä
 #��-~#�e �X#�\O#-�6 Z�"K �. �w ��[�2 �Ã~#d� Æ� OK �4X" �5J"KP2
OK �X#�\O#-6 �}Ä Q" �"�J#\ ��A�� Z�"K ��" �w �5q#�OK 
L\�� b�.P� 	� �̄-~#d~"
s�-d6 � �}.#t� � �O�$KPz#. ��KQ#� � ��K �Pu {�e OK � L�$ L�L2 ��� �Pu ��K ����
�>�5�� 
�L�L2 ��" �Ä#�5>" ����Q �5q#� {#-�K �. �KPw 4qP[�2 o}5I� �}E� O#-J"
P. OK R�� "O �#�K�K � O#-6 O��" P. 3O#h� �$ �}¼" �#�KPwO#w �w �-�t� K#�� �w �L\
�. ��K �PucX"�" #6 � �L�$ K�>� �. ��� �Pu ��K ���� OK {#�5F" ��P5[�. #. 
4qPz��

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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�#�A�� 
�#�R�� YP5Wz Æ� �}�W� ��" OK 
��"P.#�. �K�. �5q#� �Ä#\" �"�KP5Wz O�e
"O �-�t� K#�� � #��-~#e �#��X#�\O#-6 Z�"K ��. 
Æ�KR� �O#Ç�� � ��"P��Æ� �w

��KPw �P�y�2
�X#�\O#-�6 �L�$�L�L�2 �Q#6 Z�"K �O#Ç�� � ��"P�� �w �KPw {�L5X" V1X
Ph� �. �L�KPz #�L�̄X P. 3O#h� ¿�X� �Ç-\ �P�z|Ç\ �. P=�� �-�t� K#�� #. #��-~#e
� ��yBO#1�Ç� gp�F �"P�. K�. �Ä#�5>" �O"R." �5J#�\O#-6 3O#h� �Ç-\ ��" 
��
�"�td��"Pq 4¯�Ã>P� ���B #��6 �L�K�. �L\ �L�w "P2 �"�KP5Wz O�e�. �w #�L�̄X�#=W�"
4Ē�¼ L�K��. �KQ ��[�O o}5I� se#�� � ¿�"�> OK �w ��#�L�̄X�"P. 4W�"�6��

�KO�$ ��"Pq ����d� +#W5�"
�zL�w "P2 �w �5qPz �=�5� "O �"��aPq ���B �Ã~#d� �$ Q" 
r�q �#�{�L5X" ��#2 P.
Q" ��Ã� 
L\ Q#m$ �O�K ��" OK �L> O�e�. o}5I� se#�� OK #��$ 4�#u" � #�L�̄X¿�X�

K�. #��-~#e �X#�\O#-6 Z�"K P. RwP�6 �w �Ã~#d� �$ OK #�" �LÃ. �. ��� �Pu ��K ����
OK L�#. �w �O#w ��5\"L� �-�t� K#�� �zL�w "P2 ��P�z|Ç\ �O#.OK #q�5W� 8E. ��#�"�6

���KP�z �#=�" �~#t� ��"
� �.P�m �"Py[��T�2 ��P�z �K P� ��-� #�" vP5[� 4q#�OK � vOK 
j��=�OK
�$ YP5Wz � �-�t� K#�� �L�$ K�>� �. �w 4X" ��" Q" 3O#-Ä Pa#F �#�Q OK �#�}W�
n�dÃ� K�J �. "O #� �>�6 �� ]#J �5Ç� �K �4X" �K�. ��K � ��� �Pu ��. ��#�Q OK
R��� ��[�2 �Ã~#d� OK �� {�L5X" ��L\ PwM O#-J" 4Ē¼ � ���Wt6 ��Ph�� �KO"K��

�L\ �#�. ��" Q" Z�2
P. ��5-� #��$ ��� �w "PB 
L�P�z O"Pu �.#�QO" KO�� L�#. #��#zL�K ��" ��� #=��" OK
��z#��z ¿.#�� OK �5I�Pz �5W> � �u#p6" O�e�. �w L�5W� ��#XO#� � vL�" �#��O#\"
Y�6 
L�$�� {#-�K �. �A�$ OK �L��\�O �#��XOP. � �=5W> ��#2 P. �� 
L�"�L\ 4q#�
��~�" �X#�\O#-6 O#:$OK L��\�O �\�#w ��#2 P. #���Ph� ��" ��� #6 4X" �K�. ��" P.

�L�P�z O"Pu ���Q$ KO�� #��-~#e �O#.OK
�[t� �w K�. �"�}�X� �-�t� K#�� �w �#�A�� 
L\ PwM �#. OK �w �� �#zL�K ��#2 P.
Æ�w �$ �Ä#\" �y��yB �P�y�2 
KPw�� �Q#. #�L�̄X �KP5Wz 4�#u" L��O OK �X#X"

�KP�z 3O�¼ #�L�̄X�zL�w "P2 L��O Q" �P5�. 4q#�OK � vOK #6 KPw L�"�J
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¿.#��
O#-�6 �O#�.OK ���~�" �X#�\O#-�6 O#�:$ �L\ �K#p5X" �Ã~#d� ��" OK �w �}¼" ¿.#��
|��~K ��. �X#�\O#-�6 O#�:$ ���L��"�L�\ o��~'6 {�l� �}�FQ" Z�2 �w 4X#��-~#e
�Ã~#d� �"P. "O ¿.#�� ���z ��P6L�p� 
�L�KP6 @�� ��L. 
#��$ KPq�.P_E�� �#��zT��

���L��K�� |�Ç[6 j�a�� ��"
�L�"�L�$ L�L2 �$ OK O#:$ ��" �w 4X" �"�Ä#�5>" ����Q ¿.#�� ���z��" 4¯�R� ��~�"
�w L�"�L�$ L�L2 �Ä#�5>" �"����Q OK �X#�\O#-6 O#:$ ��" 
L\ �5pz �#. OK �w�#�B�$
cX��6 ,}�m" �X#�\O#-�6 O#�:$ ���" �L�5�\"K ��[�O ª#t���Ä �����Q �$ OK #�,�t�
"O �#[p�#�i� �#p��" �"P�. #��,�t� ��. Æ��w L_u �w L\�� o�~ ¨#6 ��#X#�\,W�
"O K��J �#��zT��� O#:$ ��" Q" �"LwP� �BPz " �w 4X" �$ P�" ��" �=�5� ���L�5\"K
c-a � 4-: �"P. ��"�"Pq 4¯���" �w L�5\"K �$ P. |�#�6 �O#:$ ���B �#p~�� 
4X"O"K
se#�� �#�,�t� 4XP�q �. "O �"�T�� ZI. �w+#-~ +#5w �L��\ |�#u #�,�t� 4���

���4X" o�~'6 ���\ ��" Q" ]#J �"����� 
�K"K ]#_5J" ��z#��z
�Ç-�\ �O#�:$ ���B o¯~�� �w 4X" �$ Q" 3O#-Ä O#:$ j�� ��" ��� �zT�� Py�K
�X#�\O#-6 Z�"K �w �"�K"K �#[� ��" Q" Z�2 �4qPz�� O#w �. "O 3#Ä�¯e" Q" �Ã�X�
�"�P5Wz ���B ���4qPz�� P. OK "O P_� #6 �.Pm �#5WwP6 Q" ª#-�Pt6 �"�P5Wz #��-~#e

����w {#-�K �KP5Wz O#�W. �"�td�� OK "O �-�t� �#t� �Ä#\" #6 L�K�� �#Ç�" #� �.
�. �KO"K "O K�J ]#J �#�4�K�LE� R�� ¿.#�� ���z��" ��#2 P. �=5W> 
{#F ��" #.
�KO"��� #���6 
K�O��� �IX #��$ Q" ¿.#�� ��" OK �w ��#`u �#��Q�F 
����� �"��Ä
�#��Q�F ��� �#X#�\O#-6 K�\ ½Pq �w 4X" �td��P�m �L�"�5\"K K�>� �w L�5W��
��Q��#� ¿�Q�6 
���Ä�. �L�\#. �KO�$ O#:$ ��" OK L�5\"K ��#z$ #��$ Q" �w "O ��#`u
K�LE� "O �L\��"O" 3#Ä�¯e" ���"K ª#���d� L�"�L\ o�~'6 #=�$ OK O#:$ ��" �w ��#��#Ç�
OK 4X" �L\ �K#p5X" #��$ Q" �Ã~#d� ��" OK �w �X#�\O#-6 P:" 4p� Q" P:" �X �KQ#X��
�w �~#F OK �#��-~#e �X#�\O#-6 Z�"K 3#Ä�¯e" �Ç-\ RwP� ��Ã� 
L�"�L\ o�~'6 r"PÄ
4X" �5W�#\ #=��" OK �L�"�5qPz 4�[� �#�p¼" Q" �� �PJ$ � �#X"PJ Q" Py�K P:" �X
	s��.
 O"�R-X OK �w P:" ��" ��#X"PJ ���#w �K�\ �O#\" R�� +#-~ �}E� �#�q"Pl> �.
�X#�\O#-�6 Q" |_p�� ��\O"R�z #��6 �� +#5w ��" �4X"L��� �5F"O�. 
�L\ o�~'6
4X" �6#Ä�� ¯e" |�#�\ �Ç}. 
L�K�� ��"O" O�.#[�� � O"�R-X OK #�,�t� �#��"L�#J
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�4X" �5qP� #��$ Q" �PwM ��5� Py�K OK �w �#X"PJ��#`u �#��Q�F Q" �O#�W. �O#.OK
�#��Q��F Q" �O#��W. L��z��� #� �. �w "PB 
4X" L��\QO" O#�W. �6#Ä� ¯e" ���B

+#-~ L��#�� 
�¼#J se#�� P. RwP�5� ¿.#�� �"Ltq |�~K �. �#X"PJ Q" ;O#J OK ��#`u
��#�q"Pl> ��#W��#� �}�W� �. �O#.�K ª"LÃ. �L�"�L�#� O�K�. #� ��#z$ �Z�"K UP5XK Q"

�4[z ���"�JQ#. ¿.#�� ��"

�L\PwM ,�t� ��~ �̄" �w ��\#. ���d� ª��#w ���"�6��� �w 4X" �$ �LÃ. 4�K�LE�
�L\#�. �K�. ,�t� ��~ �̄" �#�� ª#Ãu"� 
¿.#�� ��" OK ]#J ��#`u �Q�F Æ� �. �5W."�
n�NE�� ,W� �}W}�X
 L��F" �. L�̄E� �.PpÃ> �w L���z�� �X#�\O#-6 O#:$ 
 ª�9�

�Py�K ¿-�� ��#2 P. #�" �	����a 4XP�q �. L��w �#y�
 K�. ,}F OK ,�t� ��~ �̄" 	4X"
Æ� R�� 
4X" �L[� �KP. ,�t� �"��Ä �. �" Q" ��#� �X#�\O#-6 O#:$ OK �w 
L�̄E� �" OL2

L�F"� ¿-��� ���z Æ� OK #� o}5I� ¿-�� �#����z ��. �6#`u#�6 ���B ���K�. ,�t�
{#-��K ��. L�#�. 4X" P5Ç�KR�� 4t�tF �. �A�$ ^�I[6 � R���6 �"P. � 4X" �K#Ä
Z��T2 �LÃ. �}FP� �p�i� R�� O#w ��" �K�. o}5I� ¿.#�� Q" �6#-:" L�"�\ �O�$KPz
�w KKPz�� ��"O" �Ph� �X#�\O#-6 O#:$ ���B �}w �zT�� Æ� �O#.OK 
#=��" OK �4X"
o�¼�6 Æ� Q" V2 �w 4X" {��Ã� �O#:$ ���B OK �4X" ,X#�� �L��$ 3#Ã~#d� �"P.
�qPÃ� �. �}> �. �[�> #. �L�W��� 
]#J |W� Æ� �. #6 �X#�\O#-6 Q" |_̄p� � ¿�#>
OK |W� ��PJ$ �. �w ��#��P�B �KQ"KP2�� �LÃ. �#�|W� �#�� OK �5W>P. �#��P�B
KO"�� 
KKPz �>�6 P6��W2 �#�|W� �. �BP� 
��"P.#�. �KKPz�� Q#. ¿�#> o�¼�6 �$
�Ã�#> �#�o�¼�6 ���B �w �}W� �4\"K O#h5�" ¿.#�� OK L�#. "O �P5[�. �Ph5��P�m
�yBO#1Ç� � �5XLÇ� Q" ��O @�� �. 
o}5I� O#:$ OK �� � P:"Æ� OK �� 
K�\�� �$ Q"

�L�\ �K"K �#�[� ���#�2 OK ��w ��� ��=5W> ��#2 P. 
{#F��" #. �4W�� O"KO�JP.
OK ª���Ã�� |W� �K ��" � L�K�. �5W."� |W� ���5[� � ���5p� �. ��[�2 �#�,�t�

�L�"�L\ f#E~ �Ã�#> �#�o�¼�6 ���B

rL�q�." �w LXO�� Ph� �. ���B �L-}e�� �P5[�. D�a�6 
+#-~ �O#.�K 
#=��" OK
L_�u 
�K"K ]#_5�J" #�,�t� YO#�\ �. "O �"�T�� ZI. �w ��#�Q 
P:" ��" o~��
��"O" �� 
4X" �5\"K "O K�J �#�Q �. Æ�KR� �w4XK #� K�J P¼#Ã� �#�,�t� �qPÃ�
R��$�Pe#I�� ��"P.#�. �"O ]#J ��#`u �Q�F Æ� OK �2OK�2 �#�,�t� Q" �5XP�q
��" OK ctq �w 
��#`u �#��Q�F �. �5W."� ��~�" �#�,�t� ���Ã6 �"P. Pz " K�. L�"�J
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�L�$ 4XK �. �6#-:" L�"�\ �Ç��" Py� �KPw ��Ç6 +#-~ �. 
4X" �5qO #��$ Q" �PwM �5�
�KO�$ �L��$ 3#Ã~#d� OK �K#p5X" �"P. 
�L�$ 4X��2 �. �w �5XP�q OK #�,�t� ��" �#�

�4X" �L\
�L�$ ¿.#�� ��" OK �w K�\�� b�.P� ,�t� �S"� �#�Ã� �. �Ç�� 4�K�LE� ����X
�K�. #��-~#e �O"K" 4E6 �w ��#��#Ç� OK �-�t� K#�� ��\#. ���d� ���"�6��� ª�9� �4X"
se#�� OK �S"� ��" �w L\#. �5\"K "O #�Ã� �#�� 	�Ç� � �#5XP-e 
�#5~�� L��#�
 4X"
#���$ ¿.#6 ª#�X" �w4XK �w �}E� ��"�P�#�Pq �#��}W}X #� 
�#�X# ¯-Ä 4��ÇF 4E6
�L��$ OK P5[�. 3#Ã~#d� Q" V2 #��6 �w 4X" �Py�K ZXP2 ��" �4X" �5\"K 
L�K�.

�K"K HX#2 �$ �. �"�6��
Q" 3O#-�Ä 
L�\ �5p�z �#. OK �A�$ n�JP. 
KPw PwM L�#. �w �5�K�LE� ��PJ$

L�\ �5pz ��" Q" Z�2 �w�#�B �4X" ¿.#�� ���z��" OK K�>�� ��#�q"Pl> 4�K�LE�
|�#�\ "O P_� #6 +Pm �#5WwP6 Q" ctq 
�KO�$ ��"Pq "O #��5� ��" �w �"��}Ä 4¯�X

4X" �5\"K �Ä#\" ��" Q" P6�KP5Wz �"�¼PÄ OK �-�t� K#�� �w ���"K�� �4X" �L\��
#�" ������w {#-�K O�wN� �#�QP� �"O� OK "O �$ �Ä#\" ���"�6��� Pa#F {#F OK �~�
K�>� �¼PÄ �. #2 �"�d�F OK �-�t� K#�� �w 4X" �\�O ��[�2 3#Ã~#d� ��#2 P. ��B
� �=5W> �P�z�=�5� L�"�6��� �5�K�LE� ���B 
4X#� ¿.#�� Z\�2 P�Q �w 4\"Nz
�L�K O"Pu K�J j#Ã[~"4E6" O K#�� ��" ��~�" �Ä#\" � K#��. �O#.OK �L�$ {#-�K �. Z��T2
#��$ ��#2 P. �w 4X" �Ã.#�� Q" ���z ��P5�. L�KP6 ��L. #��-~#e �5J#�\O#-6 3#�.K"
¿-��� ���z@�� �w 4X" �Ãdu �5Ç� ��" �K�\�� �Ã~#d� �-�t� K#�� ��~�" �Ä#\" � K#��.
�. 3#Ä�e" �w 4X" �Ã�-e 
o¼� ��" #. �K�\ 3#�.K" �$ ��[�#> L�"�6��� �Py�K
#���6 "O 3#Ä�e" �$ 4¯�Ã�#> �>OK �4\"L�2 |�#w �"�5� "O 3#�.K" �$ Q" �L�$ 4XK

�}E�� �#�H�O#6 ��A�� 
¿.#�� Py�K OK �=5W> �w 4J#X �\�O �"�6�� ��#�Q
�L��w L��'6 � �6#-:" 3#Ã~#d� ���B �KP�z �#=�" R�� �I�O#6 �#�O#y�¿�#u� #� #�3#t-e
#�� o�PE6 � �-�t� K#�� �. ¿.#�� ���z��" �#p¯~�� �>�6 � �u�Ä �"Ltq |�~K �. ª�#�5F"
�� �"�hF�� |.#u 3�Ç[� �"O"K U#�\O#-6P�m ��5� OK �5J#�\O#-6 ,~#d� nNF
,~#d� OK #��P�B 4��� ���Ã6 �#Ç�" �LÄ ,>�� ,}m" P�J" |Ç[� ��" �K�. L�"�J
L\#�. �-�mP6 Z��T2 ��" �w �O"�L��" Q��� 
{#F ��" #. �L\ L�"�J o}5I� ¿.#�� �

��L��$OK 3#Ã~#d� ���z��" �"P.
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O#wY�O
L��"�L\ �qPÃ� ,�t� �"��Ä �. �X#�\O#-6 O#:$ OK �w �K"Pq" Q" 4XP�q Æ� "L5."
� #��$ |W� �O#�\ ��#2 P. 
K"Pq" ��" Q" ���Pp� <�2 � K#5[� � L¼O#�B ª�̄w ��KPw ���6
#> P� ����KPw +#I5�" "O ��#`u �Q�F P� �. b�.P� K"Pq" ��~�" 
,X#�� 3#Ä�¯e" Py�K
� K�� Q" Pp� �K � �#=�2 � L¼ 
�=�5� OK ��5qPz Ph� OK "O Pp� ��L�B 
K����� �O�Pa �w

���L�L\ +#I5�" o}5I� ��#`u �Q�F Z\
^I�\ Æ� �. ]#J ¿.#�� #� ¿-�� Æ� OK #��O#\" 4Ē¼ #6 �KPw Y�6 V1X
�. �KPw K#�5Ä" #��$ �. �"�6�� ª#Ãu"� #�$ �w ���-. � �K��� �XOP. "O ,�t� �"��Ä �. ]#J

P̄ ¶X,5�w OK Ph�� KO��� KP�q P� �O#.OK �w �KPw �XOP. "O ��#�YO"Rz 
O�h�� ��"
|�Ç\ ��.
 �h��� P9� �. #��X#�\O#-6 #��$ OK � �L�$ �PIq � �P=\ 
�L=� 
,�N�6
OK ���4J#X�� P5�#X$ "O K"Pq" �O#.OK �=5W> �#Ç�" P�" ��" �4X" �L\ ��"O" 	b�W-�
OK �L�K�-� ,�t� ¿u"�OK K"Pq" �$ Q" �6 �K �w L\ �\�O �.#�QO" � �=5W> ��" �=�5�
OK �B � L��'6 OK �B 
b�.P� 3#Ä�¯e" �"Ltq |�~K �. �L\ O�-=� R�� KO�� Æ� � �#=�2

���w K#�5Ä" � #p5w " ¿-�� Æ� OK #��6 K�>�� 3#Ä�¯e" �. 
¿.#�� Py�K OK 
¾t�

4X" �L�[� P�wM ª���Ã� #�,�t� �zL�Q �#�Q �X#�\O#-6 O#:$ ��" OK 
��#pX'5�
� �#y5W. �. b�.P�3#Ä�¯e" ��#2 P. KO"�� �O#�W. OK �K�. O�-=� R�� #=��" OK ��"P.#�.

�����R. ���I6 "O �#\K�J �zL�Q �#�Q 
#��$ �"L��#[��J
K�. ^I[� #��$ ��#zL�Q �O�K �w �-~#e K"Pq" Q" �6#Ä�e" ��#2 Æ� O#w ��" �"P.
;P�p~"�." Q" ���-~#d~" |6#t�+#5w � �PIq 
�P=\ 
�L=� 
P̄XQ" �K#p5X" #. ��KPw ���6
K"LÃ�6 ����5qPz O#w �. "O K"Pq" ��" �. b�.P� 3#Ä�e" � #��X#�\O#-6 ��� 
��#�p¼"

���L\ Pp� Z\ � K#5p� � L_[\ L�$ 4XK �. ,�6P6 ��" �. �w �K"Pq"
�K�. 3�#p5� �� Q" �L�$ 4XK �. 3#Ä�e" j�� 
4\"K O#h5�" �"�6�� �w ���z�#��
#�. �5qP�z ���_�6 �#�y�$ �K"P�q" ÈP� � L~�6 �#�Q �. b�.P� 3#Ä�¯e" 
��� Q" Z�.
�4XLÇ� "O �L�$ 4XK �. 3#Ä�e" 
K"Pq" ��" �zL�Q ��#q�Ç\ �O�K �O#.OK ��Q��#�z
�~#X |�B K�J�zL�Q ��#q�Ç\ �O�K OK KPq P� �w K�. ��" P. ��½Pq ���w �L�. �t-e
���KP����� �y~#�X <��2 � 4_\ �X OK �$ Q" V2 {#X <�2 � 4W�. � 4X" �K�.
���B 
�KPw 3#q� �� ��� {#X OK �_I\ �w �5q#���OK �5u� 
{#9� �"��Ä �. 
��"P.#�.
|t� ���B �_I\ �O#.OK �5u� �4X" �K�. �~#X |�B �� ��» {#X OK �" �w �5\#y�"��
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�" P��Ä ��#q�Ç\ �#y�� "O �Ãu"� ��" �#�Q 
4X" �L\ O�P6 #� �5[w �� �w K�. �L\
�O�K OK ��Ww L\��� |t�� ��w �� �KO"�� OK ��5qPz�� Ph� OK �y~#X |�B ��Ã�
�p�}J �$ 4��ÇF ���� 
4X" �L�XO K�J P�Ä ��#q�Ç\ �. ��Ã� �p�}J Æ� 4��ÇF
�}�J 4��ÇF ��" �O�K �w �� �5u� ��KPw�� �t}6 �" P�Ä �y~#X |�B �"��Ä �. "O
#�4���ÇF �O�K ��. b�.P�� 3#Ä�� ¯e" |�Ç\ ��" Q" 
{#X �#=�2 ª�9� 
K�. ����e

��KPw�� Ph�nP¼

,�t� P� �"L��#[��J � �#y5W. ��P5Ç�KR� �O#.OK �=5W> �. 
#��K"K ��" ��#2 P.
,�t� �$ K�J �zL�Q H�O#6 �. 
�"O ��" Q" #6 �5J"KP2 
K�. ^I[� #��$ �zL�Q H�O#6 �w
Pp�� <��2 ��. �"L��#[���J K"LÃ�6 �w 4q#��� ��"K" #=�$ #6 �=5W> ��" ��.#� 4XK

�4\Nz�� 4p� Q" 4."Pu �}W}X #� L�XO��

K�. �� �Py�K �5Ç� �5W�"K �. Q#�� 
#��K"K ��" ��#2 P. �KQ ���I6 �"P. 
{#F��" #.

��5q#� 4XK R�� �5Ç� ��" �. �LÃ. ���\ M#I6" #. �#��-~#e P�Ä {�e ��y�#�� ��Ã�
��w � �»����»�� � � ��� {#X OK �P©�«Ã~" �WE~"�." o�~ ¨#6 
�L=� +#5w OK
���KQ"�K |�W� ��. s}Ã5� � �KPw 3�q � �»����»�� � � ��» K�LF OK �#�5F"
�6"O#-Ä #. K"Pq" �$ �. �O#\" �L�"�K�. o¯~�� P¼#Ã� �w 4X" �L\ �K"Pq" �. �O#\" ��
�K�.
>]#J ��#Ç� OK ��t� @� 
�	 «� «5� ©& ©O
 �KPw 3#u�� "O �"� 
�	�t�L¼
 �5X�K� L��#� 4X"
�4X"���BL�5W�o}5I� �#�|W� �. s}Ã5� �w K"Pq" ��" K"LÃ6 ��P�m � 
�	���~"
 Q�P�"

��KO#�B ��KR�X ��KQ"�K ��KQ#� ��K ��� �5[� �5p� |W�

� �� �� �� �� � »
��

� L�#W.

��" �w K�\ ½Pq Pz " ����� Q" 4X" 3O#-Ä �}W� �O#�\ ��y�#�� 
,�6P6 ��L.
��" �w 
L�\#. �L�XO K�J P�Ä �y~#X |�B �. � �»�»��»�� � � ��» {#X OK K"Pq"
L̄> �w �� �}Ä � 
��w�� #��$ Q" �O#�W. �O#.OK s�uK 3#Ä�¯e" �"Ltq |�~K �. "O O#w
�. 	�y~#X |�B
 � ������� � � �� {#X OK ��
	» �O#�\ |W�
 4X#��$ vP5[�
�P��u {#X �� K�LF OK |W� Æ� P�Ä {�e ��y�#�� 
L\#. �L�XO K�J P�Ä {#�w

L��z��� ��Lt�~" OK ��L}�J ��." �A�$ � 4~�. �-X#E� #. ª#-�Pt6 �uO ��" �K�\��

���L5q"�� O#zQ#X
�. <�2��X Q" �.P`� �5X#w #� �K�Rq" #. "O #�,�t� �zL�Q �O�K 
,�6P6 ��" �.
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V1X ��KQ ���I6 
�~"�5� �#�|W� �}¼#q ��#2 P. 
o}5I� �"L��#[��J �zL�Q H�O#6
P. "O o}5I� <�#5� �-W� YQO" 4WI� ��KPw ,�wP6 ���B "O #�,�Pt6 � ���I6 �$
4XK ��. #�,�Pt�6 � ���I�6 ��" Q" ���y�#�� V1X 
�KPw ���Ã6 ,W� �}W}X ��#2
P. � 
� ��» YOL2 �zL�Q �O�K ��#2 P.o~" ,�t� �zL�Q �O�K Pz " 
�#X ��" �. ��KO�$
��#��� ���I�6 �#��y�$ 
K���\ �KQ ���I��6 � ��» ZzOR.OL��2 �zL���Q ��#��2
ZzOR.OL2 � {�" �-6O ,W� �}W}X OK YOL2 "P�Q �K�. L�"�J ��	��»������ 
���»�

�
��»
�
o}5I�� �"L��#[���J Q" |¼#�F �#�,�Pt6 � ���I6 ,�wP6 #. �KO"K "O ��K �-6O

� |�LÃ6 R�� �KPq KO"�� OK ����I6 Y�O ��" KP.O#w Q" �\#� �#�#dJ �w �K�. O"�L��"
���KKPz �Q"�5�

s��uK L���"�6��� 4X" �5qPz 3O�¼ #��$ ��#2 P. #����I6 ��" �w �6#�aPq �5-~"
KO"K s}Ã6 �$ �. ,�t� Æ� �w �}W� OLtB P� �w KPw �O#\" L�#. 
���Ä�. �L��\ �L�"�J
|�~K ��" �. �K�\�� P5[�. �" �zL�Q �O�K ���I6 �O#.OK L�KP6 � Æ\ 
L\#. P6�LÃ.
�#�� OK #��-~#e K"LÃ6 �#2�. #2 |W� P� OK ^I[� �zL�Q H�O#6 #. K"Pq" K"LÃ6 �w

|�~K ��" �. ���L�.#��� �� Z�#w ��KQ"�K |W� Q" V2 �Ç}. 
L.#���� Z�"Rq" |W�
#�. �L.#���� Z�#�w �"R��� ����� �. R�� �Æ�KR�� �"L��#[��J �5q#� {#-u" � 4I.
�Ç���" Py� ����#�� �a"O KO"�� ���� �. "O K�J L�#. �w 4X" �#�B 4�Ãu"� 
{#F��"

L��Ã6 4-: P5qK
 SDULVK UHJLVWHUV P5qK ��A�� 
4¯�Ã�#> � 4Ē¼ � 4¯uK #. �Ã.#��
�����\ 
���W�"P�q �	#W�}�w Æ� 3O#h�� �Q�F OK �P�m � �Q#�> ¿��[6 
;"�KQ"
4-�: P5qK #� 	�2"S OK �K ¶" �O�K OK 4�Ã�> O#�$ 4-: P5qK �"���z 
 ��2"S �B��#6"O$
3#Ä�¯e" � #��K"K �. �"�6��� RzP� ��Pz� 
K�\ 4q#� L�L> �O�K OK �zK"��#J O#�$
���P-. "O �K#p5X" ��P5�. ��O"K �A�$ Q" L�#. ª�Ãq �4q#� 4XK �O#�$ f#E~ �. 
L��\QO"

�=�5�
�4X" �L\ �K"K �#[� ����a CPe � 4XP�q OK r�q s�tE6 � �=5W> �=�5�

�. #�. �L�$ K�>� �. ��� �Pu ��X ¿.O OK �-�t� K#�� �w 4pz �"�6�� 
�=�5� ��" ��#2 P.
{#-�K �. � 
	���L� �� ��������
 � ��� {#X 
,�t� ��~�" �"P.����I6 H�O#6 
½Pq
{#X � 	��#�� �� �������
 � ��� {#X 
	���L� �� ��������
 � ��� {#X 
�$
H�O#6 #. 
L�O"K s}Ã6 �5p� |W� �. #�,�t� ��" ��� ���	P_� �� ��������
 � ���
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|w�5�~" 4q�J OK �w 4�Ãu"� ��" �5qPz Ph�OK #. {#F �	� ������� �
 � ��� O#�Ã�
o�[w ��#2 P. 
R�� � 
L\ M#I6" #��-~#e ��}Ä �"��"P�y5IX 3#�"Lu" 	� �������


K��. �#��-~#e O��" �¯~�5�� �" 4q�J �#y�� OK �=J̄P~" ;Pq �. P�Ä 
Æ�"L�O" �"�
{#X OK |w�5�~" O�P6 Q" V2 �-�t� K#�� K#��. � �P�z|Ç\ �w KPw ½Pq ���B �"�6��
��#��,�t� ��� |w�5�~" Q" Z�2 �w "O j�a�� ��" �=J̄P~" KO�� �4X" �K�. � ���

�KQ#X�� �>̄�� P�m 
L�"�K�.
ª�#�5F" �w ��#p}J 
#��-~#e �. 4-W� |w�5�~" Q" V2 �#p}J 4X#�X �. �>�6 #.
P_5���~" Q" L�K��. 3O#-�Ä 
L�P�y. ���_6 �K#�� ���B V�X'6 �O#.OK L�5W�"�6��
4���ÇF
 L`5Ã��~" � 	� ������� 4��ÇF
 ��Ã5W�~" 
	� ������� 4��ÇF

{#�5F" 
#�,�t� ��~ �̄" �"P. ����I6 �#��O�K �O#.OK 3�#`u ��#2 P. ���	� �»�����

�L\ |�#u {�" �p�}J �K �"P. L�#. "O P5[�.
4XP�q ��" OL¼ OK �w L�5W� �te#�� Q" R�� ��#�� � �#5XP-e �Ç��" PwM �5W�#\
OK #��-~#e V�X'6�Q#6 �#�3O#�" �w L�5W� ��#��#Ç� Q" �td�� �K P� ���L�O"K O"Pu
#��P`��� ©J«" � 	��������
 �#5XP-��e ����}��Ä ��Ã��� 
4\"K O"P��u #=����$
OK �-�t� K#�� �w L\#. �d�"P\ Py�#�. 4�Ãu"� ��" �w LXO�� Ph� �. ���	��»»»����

#��-~#e |t5W� �#�3OLu O��i |�~K �. �w 4qPz |Ç\ ��#�Q K#�� ��" �4qPz #2 �$
O�_6 ���B 4X" P5�. ª"P�#i �L�$ L�L2 #��-~#e � #p}J ��. 3OLu ��Q"�� OK �P��l6
4�Ã-�6 #���$ Q" �}¼#q�. �� #��-~#e � L�KPw V�X'6 "O K#�� ��" #p}J "L5." �w ���w

4W�"K #��-~#e ��Q#XK��[J 4X#�X� "O �$ �"�6�� �w 
��"Lu" ���B "P�Q �L�KPw
#�3O#�" ��" �w L�#��� �u#. �#�A�� �#Ç�" ��" 
{#F ��" #. �4X" P6O#zQ#X 4q�J #.
���z��" �L�KPw L�}t6 #��$ Q" #p}J V1X � 
L�KPw V�X ¨#6 "O K#�� ��" 4WI� �w L�K�.
Q" V2 ��w L�w�� 4��t6 "O #� ½Pq R�� ��5WI� ��#`u �#��Q�F n�5�" � ,�wP6
�L\V�X'6 �-�t� K#�� �w K�. 
#�3O#�" ��" �5qPz|Ç\ Q"V2 ��Ã� 
|w�5�~" 4��ÇF

4WI� �L�w�� ,}> K�J �. "O #� �>�6 �LÃ. 3#Ç� R�� K#�� ��" �Ä#\" KO�� OK
�4X" ��� 
	� ������� � � �»�
 �L\ �KQ ���I6 K"Ll. �"P. �w �P�K ª#5-W� �#�Q
K"Ll. �. K#�� ��" 
#��-~#e �"P. �-�t� K#�� �P�z|Ç\ Q#m$ OK �w LXO�� Ph� �. ���B
��#�,�t� #�Q�O �$ OK Pz " �4\"K �#> �q�w � r"PÄ OK ,�t� ��P6��� � 
L[� �qPÃ�
L��"�6�� �5q#� ��" ���L�5\"Nz�� #> P. ¿.#�� OK K�J Q" �O#:$ )Ãdu 
L�K�. K"Ll. OK
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YQO" Q" P5[�. �}�J "O �-�t� K#�� OK ��}Ä sq"�� +P[� #p}J �w L\#. ��" P. PÃ[�

L�KPw�� U#WF" #��$ P.3O#h� � #��-~#e O��" �O"K" �"P. �"�}�X� �"��Ä �. K#�� ��"

���L�K"L� �#[� K"Ll. OK K#�� ��" V�X ¨#6 �. �\�J ��O ��"P.#�. �
�>�6 ,}> ����a �[t� OK (O�q �w P_� � ��O�X OK ��#`u �#��Q�F ��w Q" L�#.
�Ãu"� ��w Py�#�. P�" ��" #�$ �w4X" ��" ZXP2 #=��" OK �L�$ �#�� �. �PwM R�� L�w��
UP5XK OK ¿.#�� OK ��#�q"Pl> ��#W��#� |�~K �. #� 
4X" �L\ K#� se#�� OK K#�� ��"
�P5[�. 3#Ã~#d� �Ç��" Py� 
K"K ZXP2 ��" �. �Ãdu �IX#2 �"�6��� �� Q#. #�" �#�
f#E~ "O �td�� �K ��" �w #� ¿.#�� O#-5Ä" �w 4X" PwM �5W�#\ 
{#F P� �. �KP�z 3O�¼
#��$ ��#�q"Pl> �#��[�O � �#y5X#J Q" �w 4X" �$ Q" P5[�. O#�W. 
¿u"�OK 
L�"�KPw
r"PÄ Q" ��O�X �"O Q" 
�L=� o~�� 
�P©�«Ã~" � 
,�N�6 o~�� 
nP[~"H�\ �K�P. O#h5�"
P_� �#-t�~",�t� PW2 �#a#t6 �. "O K�J +#5w P�J" ^I\ � L�KPw 3Pq#W� P_� �.
��#�l~"�." �#� �. �O�X U#�\O#-6 Æ� ��� Zt� �. L�#. 
b#-6O" ��" OK ���KPw o�~'6

���4X" �L\ {�u |t� �PIq� 
�P=\ 
+#-~ 
�}t5�� OK �" Q" �w KPw �O#\" �t[�L~"
���"K �w #�Ã� ��" �. 
L\ |�#w 	� ������� �
 � ��» {#X #6 ª#-�Pt6 K#�� ��" �P5Wz
K#�� ��" �P5Wz �L\ �L�[w ��O"K �$ �O#.OK �t¯:�� 3#Ä�e" �w �"�Q�F PX"PX �. �$
�L\��� K�LE� #��-~#e �#�3O#�" #� �X#-Ä 4q�J 4��ÇF 4E6 �P�}u �. )qP¼
�te#��� ��. 4qP�z |Ç\ �X#-Ä 4q�J �\#2�Pq �O�K OK �w K#�� ��" ���"K (P�#i
�#��"L�F ��A�� ��#� �}W}X 
L�K�. O��i {#F OK �}E� �#��}W}X �w L\ �L�[w
#=��" OK ��P�m � 	� �»�����
 �#���~�e 
	� �������
 �#��#�#X 
	� �»���»�

�"P��" #�� L�KPw��� +�_��� "O #��,�t� ���" #p}�J #��$ �w 4X" ��" ��� ZXP2
�5pz �w ��#�Q �5F �4X" O"�\K O#�W. �[XP2 ��" 
{#F P� OK ��}E� �#�4��ÇF
+#_5��" �#Ç�" ���"�6��� 
4X" �KPw +�_�� "O �-�t� �}E� 4��ÇF Æ� P��" �L\
��w 4\#y�"�� ���B �XŌL� ���O#y�" �L�K#� "O �p�}J cX�6 
��X" L�BP� 
��XO
�"P��" ��. #p}�J Q" #�+#_5�" |¼" �y��yB P��l6 OK K�. �pdÄ �dt� ���. {$ �O�K
4pz L�#. �� Q#. 
LXO�� Ph� �. P-5Ã� ª#X#X" �O#y�" ��" �BPz " ����̄}E� �#�4��ÇF
#p}J cX�6 
��KR�X �Pu Q#m$ OK �� � ���. {$ �O�K OK �� 
K"Ll. �#�,�t� #��6 �� �w
4���ÇF
 P¼#�~" L��#� PJ¨#5� �#p}J Q" �Ç� �#�Q OK �5F �Ç}. 
L�L\�� +�_��
�#-t�~",�t� �"P�. +#_5��" L��X �p�}�J �w K#5q" r#p¯6" ���B �� 	� ��������»
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KO�� �X#�X |�#W� �$ Q" �Ç� ,�t� +#_5�" sF 4X" �Ç�� ���KPw {#XO" �#X"PJ
P�J" KO�� LXO�� Ph� �. �w �#�A�� 
L\#. �K�. �}E� �#�4��ÇF � 4q�J 4.#uO

�L\#. �K�. �� �QO"�J �#�#\ � 4q�J ��. �5.#uO Py�#�.
�w "O �"Py[��T2 Ph� � �"O � �5[zP. ,tÄ �. ���"�6�� {#F 
r�q �=�5� ��#2 P.

����w �.#�QO" L�"�KPw ��"O" ���w#6

r�q Z��T2 �=�5� 
K�\�� b�.P� �$ �Ä#\" � �-�t� K#�� �P�z|Ç\ �. �w #=�$ #6
OK �-�t� "O �" Æ�"L�O" �"� �w ��#� ¶E~" 
{#F ��" #. �L�w�� L��'6 "O Æ�"L�O" �"� Ph�
��#t� ���B K#�Q O#�W. {#�5F" �. 
4\"L�2�� �q�wOK 	� ������� �
 � ��» {#X
Q" L�"�5qPz O"Pu �K#p5X" KO�� Z��T2 ��" OK �w b�W-� O#:$ ��� OK �K�-� O"K �L�Ä "O
�S"� ª�#�5F" ���,�t� Æ� �"��Ä �. �� 
4X" �L\ �KP. �#� O��[� PÄ#\ Æ� �"��Ä �. �"
�#[� �q�w �#��-~#e �#�� OK "O ��#� ¶E~" �'\ #6 4X" �KP. O#w �. �K�ÃW�~" "O ,�t�
{��Ã� K#�� Æ� �. �$ Q" Z�2 �-�t� K#�� �w 4W�Q�� ��#�Q OK �K�ÃW�~" �w "PB 
L�K

���K�. �L\ |�L-6 �Ã�#>OK �K#5q"#> �
�-�t� K#��� #���6 ��Wt�6 �=�5�� OK #��-~#e ¶�-�t� K#�� �w "O ��Ph� ��" L�#. ���w "
�K"K O"P�u ZXP�2 KO��� 
4qPz |Ç\ #��-~#e � �#�X#-Ä �-�t� K#�� �K �. �#��\#�
�
 � �»� {#X OK �w 4X" �K"K ��" ��#2 P. O�wN� ��Ph� 
L\ �5pz �#. OK �w �#�A��
�#��-~#e �� � �#�X#-Ä �� 
�#��\#� ,�t�� �"��Ä �. O#��e �." PW2 	� �������
�"Py[��T�2 �"P�. �" Q" Z�2 �Py�K ,�t� @�� ��B �L\ YOL2 ��[�#> K"Ll. OK
� �L\�� �O"K" YPW2 � O#��e �." cX�6 K#�� ��" �w L�5qP�N2 #��$ 
K�-� �L\�5J#�\
K#�� �w 4X" �\�O Py�K ���w " #�" �4X" �L\ ��Wt6 o}5I� �-�t� K#�� �K �. #�LÃ.

�K�. �L\ V�X ¨#6 �$ Q" Z�2 �6L� #��-~#e �-�t�
Q" �"����� �Ç��" 4WI� �KPw ��"O" �"�6�� �q#w L�"�\ ���Wt6 ��Ph�� ��" KO �"P.
4X" �5\"K 3O#h� �#��\#� �"L�#J �J#\ �K P� P. KPq Æ� cX�6 �w "O �-�t� �#t�
	� ��������� �
 � ��� {#X OK �KPw "L�2 R�� H�O#6 �$ Q" V2 �"�O�K OK �"�6��

��"P.#�. ���L\ +�_�� R�� �#��}Ä �-�t� �#t� �. 
�#�X# ¯-Ä ,�t� 
�-��R~"K"Pe �. �}Ä
KO"K O"P�u ��#�z�K ��#h�� �. �-�t� K#�� Æ� �I�O#6 ���zPzK ½Pq 4[2 �w �td��
K#��� Q" KPq ��PJ$ O#��e �." PW2 �w 4X" O�#. ��" P. ��5-� �w "PB 
4X" O"�5X"#�
�." Q" Z�2 �#��\#� �#�,�t� K�>� �Ç�$ ��K ���4X" ��[�2 �L\�5J#�\ � ��#y�
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�KP. �#� �#��\#� ,�t� �K Q" �w 4X" �Ww #��6 �����X#� �KPw L��'6 �"�6��� "O O#��e
�. 
O#�Ã� ��5� OK �[��T2 ��#2 P. �~� ���L�KPw�� �zL�Q O#��e �." Q" Z�2 �w 4X"
K�J ¿.#�� Q" �PwM �����X#� ��B �L�\#. �K�. #�,�t� Q" KPq �K ��" �w LXO��� Ph�
UP5XK OK �w L\#. �K�. �Ã-�� ��#2 P. �" �O#\" �w L�#��� �u#. �$ �#Ç�" 
4X" �KPÇ�
�L�$ #��$ OK �w K"Ll. H�O#6 #� �P-d~"H�O#6 ��A�� �Ã.#�� �#�YO"Rz �~� 
4W�� #�
��#h� PÇ[~ Æ� �L�#�Pq �5F #��$ Q" �Ç� � 
L�"�K�. �Ç� �~"� #� |�#Ä^I\ �K ��"
�=�5� ��" 4XK ��" Q" �6#Ä� ¯e" ���4X#��$ �K�.,�t� KO OK ��u�L�"�\ 
4X" �K�.
�P�" ª#qP¼ YL�QPq � O#��e �." cX�6 �#��\#� �-�t� �#t� �L_6 �w KO"K �2 OK "O
P. �w "O �-�t� �#t� ���4X" �5\"K K�>� Z�2 Q" #��-~#e �-�t� K#�� �w "PB 
�K�. �5u��
��" � L�L\ �#t� ��" O"K�L�Ä �X#¯-Ä �"L�#J Q" �K"Pq" � 4\"K 3O#h� �J#\ �K P�
�K�. 4I5�#2 �. �"�6�� �.�J�. K"K ��O K"Ll. OK ��#z "L> �#�Q �K OK �w4XK P�"
O��i �"P. �~#�5F" |�~K Æ� 
L\ �5pz ��" Q" Z�2 �A�$ �. #�. �w 
4W�"K b�.P� K"Ll.

���K�. R�� #=�$ OK #�,�t� �#y��P�K )5-W�
#�. �~�" 
L��"�KP�w |t�� "O �$ �#�}�W� ����K �"Py[��T2 ,}m" �w �P-J �K Q"
���� �
 � ��� {#X OK "O �-�t� K#�� �P�z|Ç\ �w "PB 
KO"K ��"�I�� #� �#��5q#�
��w �Q#XK���[J 4X#�X �. P-J ��" �O#\" �L�"K�� ��Ã5W�~" 4��ÇF OK 	� ���
#��6 �� P-J ��" OK �4X" O#zQ#X �� {�L5X" #. R�� K�. �5qPz Z�2 OK 4q�J �#y5XK
�X#-Ä 4��ÇF 3#�#t� Q" �Ç� ����6 |�~K �. 
P�Ä �. ��E� �L\ �5[w �YO�\ �.
Q" ��#a#t6 R�y�"�m K"L��O ��" |�~K �. L�w�� {�L5X" �Ç}. 
K�\�� �O#\" 
�� �.
R�� �p�}J �w KKPz�� CPe �-�t� K#�� V�X'6 P. ��-� �\O�\ �_I\ �K"QOK"P. nPe
OK �w �5J#�\O#-6 P:" 4p� Q" P:"Z\ OK {"�X KO�� ^I\ 
���Ä�. �KP�N2�� "O �$

���4X" �5[z �qPÃ� ,�t� Æ� �"��Ä �. 
�L\ �K#p5X" #��$ Q" Z��T2 ��"
� Æ\ P-J ��" 4E¼ � rL¼ OK �w KO"K K�>� �#�A�� �#Ç�" ��" 
{#F ��" #.
�LÃ. L�#\ ¿u"�OK ���Q"L�"�. �L��#�� � �O#zQ#X� ���� |�~K �. 
4\"K "�O L�KP6

�KPw ��"O" �$ 4E¼ � rL¼ ��d. OK �"�6�� "O
OK P�K �}�J ,�t� ��~�" �"��Ä �. ��WE~" 4��� ���Ã6 � ��#X#�\ �Ç��" 4WI�
|.#uP�m O�e�. �$ OK r�q,}d� �w �P:" ��~�" 
��"K�� �� �A�$ P.#�. �L\ O#Ç\$ ¿.#��
o�~'6 ��KR�#2 �Pu |�"�" OK �w4X" �-�Ä �." Q",~#d~" �L�Ä +#5w 
4X" �L�$ �ÄQ#��
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OK �A�$ �W�#t� #. �Ç�$ ��K ���#ÄK̄" KO�� K"L��O Q" V2 �Pu Z\ Q" Z�. 
4X" �L\
"O #��-~#�e O���" P. 3O#h� �w K�. �-�t� ��~�" ��WE~" �L��z�� #��6 �w 
�L�$ �L�Ä
� 
L��$ r"P�Ä �. Q#=F Q" 	� ������� �
 � ��� {#XOK �� �Ç��" � L\ O"K�L�Ä

	���»�� ��»�� {#�X OK o��~'6
 {�t�~"�P�Q +#5�w OK P-J ��" �|�#w 4�"�O�
�. �#�Q {�e OK �w 4X" �P¼#�Ä P-J ��" ,~#d� Q" �O#�W. �w KPw b#-�5X" �"�6��
Q#=F Q" L�F" �. ��WE~" �L��z�� �w �5�"�O ��. �Ç�$ ��X ���4X" �L\ �K�Rq" �$
��
 K�. �q�w ��t� ��WE~" OL2 �w �L�$ �L=� OK �w �P-J � 
L�Ç. "O #a#t6 �$ #6 L�$
���L\#. O�wN� P-J+Nw Py�#�. L�"�6�� � 
KO"K K�>� O#Ç\$ �`u#�6 	�q�Ç~" |�" ��
{�tÃ� 
L�w�� �-�t� K#�� �P�z|Ç\ �}w ����Q D�a�6 �. �P:��Æ�w P-J ��" �BPz "

���P�y. Ph� OK 4X" �L\ |Ã> #�LÃ. �w �P-J �"��Ä �. "O �$ Pz " K�. L�"�J

�IX �#>Pq
K#�� �w ��L�XO �=�5� ��" �. �¯�~�" �X#�\O#-6 O#:$ OK L��\�O �[��T2 s�Pe Q"

��Ã5W�~" #� P_5��~" 4q�J {�e OK ª�#�5F" |w�5�~" 4q�J Q" V2 #��-~#e �-�t�
O�e��. ���K �P�u ����� Q" |-�u K#��� ��" �w L\ �\�O R�� ,}d� ��" �4qPz |Ç\
�y��yB �o}5I� ��#`u �#��Q�F �#� �O#.OK 3#Ä�e" �K�. �5q#� �Ä#\" �"�KP5Wz

�K�. L�"�J �L��$ 3#Ã~#d� �"P. O#w U#X" R�� #��$ �zL�w "P2
�=�5� �"�6�� ��#`u �#��Q�F ��~�" ,�wP6 � �-�t� K#�� �P�z|Ç\ �O�K ��#2 P.
�X#¯-Ä 4q�J 
�$OK �w �Q#6 4�Ãa� Æ� �. K�. �IX#2 K#�� ��" �P�z|Ç\ �w4qPz
#��-~#e |t5W� �#�6O#�" #. �5F � �K"K 4XK Q" #��-~#e ��O P. "O K�J P:��3O#h�
�yBO#1Ç� � �#=W�" �"P. K�. �"�}�X� L��#� K#�� ��" KPwO#w �K�. �L�XO ½O#Ã6 �.
3O#h� P�Q OK ,�uO �#��K"��#J ��A�� �� 
�Q#6 3��Ç[6 Æ� OK #��-~#e �O#.�K
O"Pu �KP� �"P5F" KO�� �w �Ã�#> {��Ã� K#�� Æ� ��A�� �Ç}. 
4q�J �#y5XK s�uK

���4\"K
4�#�F Q" K�J �KP5Wz O"Pt5X" � 4�#u" �"P. #�L�̄X 
�-�t� K#�� �Ä#\" � V�X'6 #.
Z�"Rq" {#F OK �#�#�}W� 4¯�Ã�> O#. ��~�" �"P. �w ��#y�� �L�L\ O"KO�JP. ��#�Q#X
YP5Wz ��zL�w "P2 
L\�� 4¯�P9w " �"O"K ��X" �#�> �RwP��#�[I. OK � K�. ¿�PX
��� Q���� �zL�w "P2 ��" L�#�2 
{#F ��" #. ���4q#��� �"�Q#6 LÃ«. R�� #�L�̄X��#Ç�

�4X" P5[�. �#�[��T2 � �Ã~#d� L��Q#��
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o}5I�se#��OK ��~�"�#�,�t� �4XP�q

#���"OL�}w

|�#�w �X#�\O#-�6 #. �#�,�t� K"LÃ6
 �L\ 4-: �#�,�t� K"LÃ6 ���#`u �Q�F
��w ��#���"L�#�J K"LÃ�6 � 	L\#. �L[� �5J#�\ �L\ 4-: �#�,�t� Q" �Ww L�BP�
4-: KPp�� O�e�. Vw@�� #�" 
4X" �L\ 4-: ¿.#�� OK � L�"�K�. �-�t� �#t� O"K�L�Ä
�}W� �O#�\ )��R~ ��@ #=�$ �#�,�t� �#�� OK �}W� �O#�\ ��P5ÇB�w �4X" �L[�
K��J P��Ä ��#q�Ç\ �. �w #=�$ ,�t� ��~�" �"P. ����I6 H�O#6 
>,�t� ��~�" ª#aPq

�4X" �L�XO
�#�� �>K�-�� ,�t��& 
b#�5F" ��R~�% 
s¯:�� O#�W. �$@ �K�. ,�t� s�:�6 	,�6P6

�w �Ã.#��
 4X" �L\ �L�"�J ,�t� #��$OK �w �Ã.#�� �L\#. Pz " 
,t~ 	�}W� �O#�\

�#[� �L\ �L�[w cJ #��$ P�Q �w �Ã.#�� �,�t� �"��Ä �. �� #�" 
4X" �L\ �" Q" �PwM
	4X" �L�$ �" >�#z @ �K"�� �>#�@�X#�\O#-6 �>#�@P-J OK ctq �_I\ �#� �w L��K��
�L�"�J #��$ #. �w �Py�K b�.P� ���#�Ä � 4X" �L\ �L�"�J ,�t� �� �w �"���\ �
�K"K �$@ ��#q��Ç\ H�O#�6 �r�q ¿.#�� �5XK �K P� Q" �5qPzP. �>�[��Rz @ 4X" �L\
���I6 �"P. #��$ �zL�Q H�O#6 Q" �w ��"L��#[��J
 >���I6�% 
¿.#�� Q" �\�O � D�P¼
��. 8E. KO�� ,�t� Q" �O#-6 cJ �w L��K�� �#[� ���O K"LÄ" �4X" �L\ �K#p5X"
� ,�t� 
�K P� �#�O#-6 �w K�O�� Z�2 #=�$ #6 � L�w�� 4wPF �" L��#[��J 4�X
�. �L�XO #6 "O �LÃ. �#�5wPF �.PÄ K"LÄ" �L��\�� "L> Py�LÇ� Q" 
YL��#[��J

����w OK �" Q" �PwM �	,�t� ���Ä ��Ã� �,,�� �{#9� �L��K�� �#[� L��#[��J Æ�

�4\"KK#� �n#E6�" KO"��

��� 
9,, ���� ����L�
�}Ä �. L�̄E� �. PpÃ> �. �}Ä �.L�̄E� �. 	��WE~"�."#�
 �WE~"�." �W�Ä �$ 	�

�� 
�� 
�� ��}t5��� ���� 
��L=�� ���� 
�,�N�6� �	»�
 �}Ä �. ��WE~" �.
��� �% �� ,�t� �	�� 
P̄X
 �� 
�PIq ���� 
�P=\ ���� 
+#-~ �Py�K �#�#> �
OK �" ��w 4X" ��" ����w b#-�5X" ����
 ,,�	 �,�� 
�,,,�� 
�,,,�� 
�,,, 
�,,


�L�K��� ��"O" �L�#\ #�" 
4X" �K�. �-�t� �#t� O"K�L�Ä ��Ã5W�~" 4��ÇF
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o�~'6 � ,�t� � ��� 
+#-~ � 	��
 �}Ä �. ��WE~" �. �}Ä �. ��WE~" �. �}Ä

�	��� 
+#-~
 ��� OK +#-~

����» 
;9,, � � ��#5W�K
L�Q �. �WE~" �. L�̄E� �. �X#t~" �. L�̄E� �. P¼#� �. 3#wP-~"�." �. ��5��~" �$	�


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



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�̄

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

��WE~" �. �}Ä �. �}Ä �. �WE~" �. �}Ä �. �}Ä �. L�E� �. �}Ä �. L�̄E� �.
K#5�X" �$�� ,�t� � ��� 
�»� 
�� 
�� 
�PIq����L~" {#��> 	��
 �}�Ä �.
��. L���w �#�y� 
�»» K�L�F OK ��#q��Ç\ 
�PIqo¯~���
 ��#uO�Q�" �Q�P�~"
� �#>P>� ���#`u �Q�F ���»
 ,�	0RULPRWR� �*HQHDORJLFDO /LWHUDWXUH��� ��

�¿.#�� Py�K OK �#>P> 
�� 
�PIqOK ��#5W�K

�»� 
;,,, #� ;9,,, � � ��QO"�J
�. �}Ä �. r#EX" �. �WE~" �. L�̄E� �. |q�� �. �WE~" �. �}Ä �. P�Ä �D �$	�

�. �}~"L-Ä �. �X�� �. �}~"L-Ä �. �X�� �. �}~"L-Ä �. �X�� �. L�̄E� �. D~#¼
�. |q�� �. �WE~" �. �}Ä �. 	�`6P�~"
 P�Ä �E #� 	��
 �}Ä �. �WE~" �. �WE~"
�. �WE~" �. �}~"L-Ä �. �X�� �. �}~"L-Ä �. �X�� �. D~#¼ �. �WE~" �. L�̄E�
	�»��
 �PIqo��~'6 �#�Q OK �$�� ,�t� � �» 
�PIq �	��
 �}Ä �. �WE~"
�K Q" �"Lw @�� �w L��z�� ��#uO�Q�" �Q�P�~" � �»� 
,� ��9,,��9,� ��� �E�%

�L\#. 4XOK L�"�6��� ��#�,W�

 
 � 	»
 � ��LÄ
���Æ}� � ,�t� � ��» 
+#-~ � 	 
 ���WE~"L�-Ä �. �K#� �. �WE~"�." �}Ä

 
 �	»
 � �L�.OK
� �"P���" 3"K#�W~"L ¯��X ��L̄~"{#�> 	 
 ��X��~" ��WE~" �. �}Ä �. P[-~"�." �K$

��� ,�t� � ��� 
+#-~ ��"�P[~"

 
 ��» ��"P̄F
�.PpÃ>�.� ¯}~"L-Ä�.PpÃ>�.� ¯}~"L-Ä�.���" P."�.L�E��.L�F"�.�X#t~"�."�}Än�J"

���#-t� � �#�}Ä � �"P�" +#tÄ" �~� �� �#-t� ���� 
�PIq�	� � 
 �}Ä�.L �̄E�

 
 �	»
 � � K"�X
� ��� 
+#-~ � K"Ll-�. P�#�d~" |�>�" L¯�W~" +O#u" � ¶� 
P�̄Ã�~" �. K��E� �. L�̄E�

��K"�W~" � Z�Pu P.#t� ,�t�� ���#`u �Q�F �� ,�t�
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�#�4\���2
R��� � L�p�� �#�Ph�O#�i" Pe#J �. ��WB Æ� ��K 3P."O O�WqP2 �. 4-W� "O K�J U#1X "L5." OK
�XŌL�� ���WF O�WqP�2 Q" ���A��� ��O"K��� Q"P." �W�}y�" �#.Q �. �~#t� ��" ��>P6 OK �O#Ç��

�L�KPw Q"P." �~#t� �"P. "O K�J Ph� � CP\ � �K��Pq od~ �w �O"RyX#1X

�L��#� o}5I� ��#X" �. ��z#��z se#�� OK � o}5I� �#��O�K OK >]@ L�̄E� >3P`F @ �-W� �#.�W�� ��
�L\ L�"�J �K#p5X" #�L�̄X�"��Ä Q" O#w �5F"O �"P. 
�~#t� ��" OK �L�L\��

4X#�L�̄X�. 4-W� ��PÇ6 � �"P5F" �K"K �#[� �"P. nPe Æ� Q" ��"Pz 4�. |�" 3O#-Ä KP.O#w #=��" OK ��
P�J" /#B �4W�� Ph� O�h�� �Ã�\ ��XO �#��uPq Q" �"Lw @�� �w 4X" �$ Py�#�. 
Py�K nPe Q" �
�K#p5�X" �"P. �Q�q P�Ä r�O#q Q" 	���� 
4�-~" {$ �Ã�#> ��#�Ä
 4�-~" {$ H�O#6 �~" |JL�~" +#5w
"O ��KO" ��w#F �#y5XK ��"Pz 4�-~" |�" +#5w ��" �4X" �.�J ����� 
4�-~" {$ �#y[�"K �#��=[�"K

�L��\�� +�WE� �}Ä �#zK"�� Q" �5�d}X �K"��#J �w �~#FOK 
L�K�� �#[�
OK 
L�KP�z O"RzP�. �O OK �6O���$ #��BO#�ÇX" #�O#�#Ç�#��. 4X#��O ��. ��w Z�#��� ���" �#�\O"Rz ��

�4X" �L\ /#B 2ULHQWH 0RGHUQR ���� ������


�6���O�� ���Q#w �. L��w �#y� ��
�5HVHDUFK 7UHQGV RI 6D\\LG�6KDULIRORJ\� �LQ -DSDQHVH�� &KXh WRh � .HQN\Xh ��� ������� .DM

gKUQEHUJ� 7KH 2IIVSULQJ RI )DWf LPD� 'LVSHUVDO DQG 5DPLILFDWRLQ � 6WXGLD 2ULHQWDOLD ��� �+HOVLQNL

7KH )LQQLVK 2ULHQWDO 6RFLHW\� �����

Q" L�L> ��>P6 Æ� ��-\ P5[�. #�" 
4X" #�L�̄X �+#Ã[�" � �zL�w "P2� �O#.OK �L\/#B Z��T2 #��6
�4X" �X#�\O#-6 �#�~�L> |�#\ ª#6L�Ä � 
4X" �#J K"��

�#��-~#e� 
K�>�� NJ%� � ¿.#�� OK �L�5W� 
P-�#�2 �OL2 ���Ä � �}Ä OL2 
,~#e�." �~�X Q" #��-~#e ��
s�uK �#�Ã� OK �w ��#�q�5J" �. �>�6 ��L. 
�K P� ª#-~#m 	����}Ã~" 
 ��}Ä �. �#.�W��� � 	���-~#d~" 

�. +�W�� �#zK"�� ��" �4X" �L\ �K#p5X" �}Ä �. �#.�W�� �O"Nz�#� � ���Ã6 �"P. �� �#> �. 
4X#��$
�"Lw @�� �� � �#��-~#e� �S"� Q" �K#p5X" +#I5�" |�~K �"P. �L�"�L\ �L��#� o�P\ #� L�̄X�w L�5W� �}Ä

��. L��w �#y� 
#=��" OK #��L�.��Pz Q" Py�K
.D]XR 0RULPRWR� �7KH )RUPDWLRQ DQG 'HYHORSPHQW RI WKH 6FLHQFH RI 7DOLELG *HQHDORJLHV LQ

WKH ��WK 	 ��WK &HQWXU\ 0LGGOH (DVW�� 2ULHQWH 0RGHUQR ���� ������� ���� Q���

���� 
���}�Ã~" ,5�Ç~" O"K �3�P��. 
/#B L�L=6 
�.#-~" �pd_� ��P�#u
 ���#d}�W~" �#ÇF�" 
�KO�#�~" ��
���
	���� � �P=�

�4X" �L\ �5pz #=�$ �w �-~#d� � 0RULPRWR� �7KH )RUPDWLRQ�� ��� I� �. L��w �#y� ��
��� � �� ^¼ 
�#ÇF�" 
�KO�#�~" ��

�� $� +DYHPDQQ� V�Y� �1DNf £h E DO�$VKUDh I�� LQ (QF\FORSDHGLD RI ,VODP � QHZ HG�� �� ����

��� $GDP 0H]� 'LH 5HQDLVVDQFH GHV ,VODPV �+HLGHOEHUJ� &� :LQWHU� ������ ���� &� YDQ

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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$UHQGRQN� V�Y� �6KDU£h I�� LQ (QF\FORSDHGLD RI ,VODP � OVW HG�� �� ������� QHZ HG� �UHYLVHG E\ :�$�

*UDKDP�� �� ������� 0H] LV EDVHG RQ 
$U £h E E� 6D
G DO�4X U£h XE£h � 6f LOD 7D
U £h NK DO�7f DEDU£h � HG� 0� -�

GH *RHMH �/HLGHQ� (� -� %ULOO� ������ ��� +LV YLHZ ZDV IROORZHG E\ +HUEHUW /� %RGPDQ�

3ROLWLFDO )DFWLRQV LQ $OHSSR � ��������� �&KDSHO +LOO� 7KH 8QLYHUVLW\ RI 1RUWK &DUROLQD 3UHVV�

������ ��� +DYHPDQQ� V�Y� �1DNf £h E�� LQ (QF\FORSDHGLD RI ,VODP � QHZ HG�� �� ����

��X# ¯-Ã~"� �"P. nK"P5� Æ� ��}w ��" #�" 
�L\ �O#\" ���\#�~"� �"��Ä �. ctq O#��e �." �. ¿-�� ��" OK
�w 4pz�� �5u� �#�6 |��" 
�"Py[��T2 ��" P."P. OK �4X" �#�X# ¯-Ä �LÃ. �#��O�K �. b�.P� ¿.#�� OK
Ph� OK "O ���Wt6 ��Ph�� 
L\�� �O"K" ,�t� Æ� cX�6 �#z �#��\#� �"L�#J �J#\ �KP� �-�t� K#��

��. L��w �#y� �4\"L�
+LVWRLUH GH O
RUJDQLVDWLRQ MXGLFLDLUH HQ SD\V G
,VODP � �QG HG� �/HLGHQ� (� -� %ULOO� ������ ����

��� /RXLV 0DVVLJQRQ� �&DGLV HW QDT£h EV EDJKGDGLHQV��:LQHU =HLWVFKULIW I�U .XQGH GHV 0RUJHQODQGV

�� ������� ����

�OK "O �" Ph� U#. 3P.P� �L�K��� ��"O" �L�#\ @�� �����X#�
&KDOLI XQG *URVVN|QLJ� 'LH %X\LGHQ LP ,UDT �%HLUXW� ,Q .RPPLVVLRQ EHL )� 6WHLQHU�

:LHVEDGHQ� ������ ����

�4W�� �"P�� ���Wt6 ��Ph�� #. �����X#� �w L��w �>�6 �KPw {#-�K
��� 9DQ $UHQGRQN� V�Y� �6KDU£h I�� (, ���� (, �� ���

�}¼" �S"� ��.#��� OK Æ�"L�O" �"� ��-� )-�Pt6 3O#-Ä Q" �� �w 4X" �R�B �$ ���� �Pu ��X ¿.O�

��P�2 �" Q" V�Y� �1DNf £h E�� ��� OK ��q#� (P�#i �4X" �ÈOR.{#\O#�� 
�ÈOR. ,�t�� �"P. Æ�"L�O"�"�
�. L�#. ��$ Q" Z�2 �� � 
K�\�� �5q#� �P=� ��� �Pu OK #�,�t� �. �O#\"� �w ��K#. �5pz �4X" �KPw

��%RGPDQ� 3ROLWLFDO )DFWLRQV� ��� K�\ �L���q �L\#ÄK" +#Ã[�" Q" Z�2 �-�t� K#�� �. �O#\" �"��Ä
��� $OIUHG YRQ .UHPHU� .XOWXUJHVFKLFKWH GHV 2ULHQWHV XQGHU GHQ &KDOLIHQ � � YROV�� �:LHQ� �����

UHSU�� $DOHQ� 6FLHQWLD 9HUODJ� ������ �� ���� YDQ $UHQGRQN� V�Y� �6KDU£h I�� (, � ���� (,� � ����

7\DQ� +LVWRLUH� ����

��� 0DIL]XOODK NDELU� 7KH %XZD\KLG '\QDVW\ RI %DJKGDG �&DOFXWWD� ,UDQ 6RFLHW\� ������ ����

5HXEHQ /HY\� %DJKGDG &KURQLFOH �&DPEULGJH� ����� UHSU�� SKLODGHOSKLD� 3RUFXSLQH SUHVV�

����� ����

�w L�K��� D�a�6 #�" 
L\ YOL2 ��[�#> ��� � � �»� {#X OK �w L�w�� �O#\" O#��e�." PW2 �. P�-w
�L�[w "Q"OK �. K"Ll. P. �~�L~"RÃ� 4��ÇF j�P\ #6 K#�� ��" ��Wt6 �w L�w�� PÇq ���B "PB

��� YDQ $UHQGRQN� V�Y� �6KDU£h I�� (, � ���� (,� � ���� 6HH DOVR DO�0DV
Xh G£h � 0XUXh M DO�'KDKDE ZD

0D
Dh GLQ DO�-DZKDU� 0XKf DPPDG 0XKf \£h DO�' £f Q 
$EG DO�+f DP£h G HG�� � YROV�� �WK HG� �&DLUR�

DO�0DNWDED DO�7LMDh U£h \D DO�.XEUDh � ������� $�+��� �� ����

��+LVWRLUH� ���� L�K�� ��"O" "O ��.#[� Ph� #�" 
L��z��� ��IX ÈOR. 4.#t� Q" �BPz " 
�#�6 ���
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��� 0H]� 'LH 5HQDLVVDQFH� ���� YDQ $UHQGRQN �:� $� *UDKDP�� V�Y� �6KDU£h I�� (,� � ����

�. �#�"Pz �4W�� {�-u |.#u O�.#[�� ,�t� 
�O#.R~" ��E� |>�" L̄�X �zL�Q �O�K �O#.OK �#�"Pz ���I6

4\"L� �>�6 4X" �KPw {�u |t� �$ Q" 7O� U#. L���K" KO�p�}w �dX"� �. �w �Ã-�� �K�. Y�LI�

7KH *KD]QDYLGV �(GLQEXUJK� ����� UHSU�� 1HZ 'HOKL� 0XQVKLUDQ 0DQRKDUODO 3XEOLVKHUV�

������ ����

� +#t~�" � +#W��" +#-~ 
rL�q �." �+#-~
 K�. K�J P�Ä ��#q�Ç\ �O�K OK ��K �Pu ��K ���� OK ��E�
] 
��� ] 
	� ���» 
�[ÄP� �}~" 4�$ �-5Ç� 
�u
 
ZI. �K OK 
D�E_6 
��#>P~" �L�� 
+#tÄ�"

�}Ä �. PpÃ> �. �}Ä �" �#� �Ç��" 4pz 
K"Ll. ,�t� 
PpÃ> �. �}Ä �O#.OK L�#. �A�$ �	�»� ] 
�»»
#¯�" �K�. #aP~" �}Ä �. L�̄E� �. �}Ä �. PpÃ> �. �}Ä �" �#� �Ç}. 
K�-� 
KPw�� PÇq �#�"Pz �Ç�#�B 
#aP~"

�L�w��� O"K �\LJ "O �#�"Pz �.#�QO" � �-X#E� O#-5Ä" � YQO" �5Ç� ��"
�VHH +RVVHLQ 0RGDUUHVVL� &ULVLV DQG &RQVROLGDWLRQ LQ WKH )RUPDWLYH 3HULRG RI 6KL
LWH ,VODP

�3ULQFHWRQ� 1-� 7KH 'DUZLQ LQ 3UHVV� ������ ����

��. ��w �#�A��� 
�LÃ�. �#��4\"KK#�� OK �L\P�wM ¿.#��� �. L��w j�>O #�P-J ��" |�_p6 �"P. ���
�0RULPRWR� �)DUPDWLRQ�� ���I�

��� -DPDh O DO�' £h Q DO�4Dh VLP£h � 6KDUDI DO�$VEDh Wf �'DPDVFXV� 0DWf ED
D DO�7DUDTT £h � ���� $�+��� ��


$EG DO�5D]]Dh T .DPPXh QD DO�+f XVD\Q£h � 0DZDh ULG DO�,WKf Dh I I£h 1XTDEDh 
 DO�$VKUDh I� � YROV� �1DMDI�

0DWf ED
D DO�$h GDh E� ���� $�+�������� ���I� �EXW LQ ���� DQG ����� KH DOVR VD\V WKH RIILFH ZDV

IRXQGHG LQ WKH %X\LG SHULRG�� 6KLKDh E DO�' £h Q DO�0DU
DVK £h DO�1DMDI £h � �.DVKI DO�,UWL\Dh E� LQ /XEDh E�

��I�

��� +f � 0XGDUULV £h 7f DEDh Wf DED
 £h � �6XNKDQ£h FKDQG GDUEDh UDK�
L QLTDh EDW�L VDh GDh W ZD EDUQDh PDK�
L NDh U�L

QDT £h E�� $h \DQGDK� � �����.K��� ��� I�

� |¼" 	�
 �4W�� |�#u #��$ �"P. �� ��"L�B 4���" �w 4X" �KPw CPd� R�� "O Py�K Ph� �K �XOL�
�4X" �KPw KO ª#��u "O Ph� ����K �" �P-�#�2 �#�Q OK K#�� ��" K�>� 	�
 
�"���. U#X"

��� 
$O £h 5DI £h 
£h $ODh PDUYHGDVi W£h � �/
RULJLQH GHOOD QLTDh EDW DO�DVi UDh I QHOOD VWRULD GHOO
,VODP�� 2ULHQWH

0RGHUQR ���� ������� �������

�L�w�� �O#\" 
#��-~#e � �#�X#-Ä ,�t� �#�� 
O#��e �." �. ���A�� �Ã�qO
��� 0XGDUULV £h � �6XNKDQ£h FKDQG�� ���I�

��� $ERXW WKLV ZRUN� VHH DOVR Q��� EHORZ

��� 0RULPRWR� �7KH )RUPDWLRQ��

�w 
#��-~#e ��#�q"Pl> ª#qP¼ vPE6 � ?�w Q" 3�#p5� 4X" �"�L�L2 
#�L¯�X �zL�w "P2 Q" �� O�h��
�� �>�6 #=��" OK �L\#. �� 4XKO�K se#�� �. #��-~#e �#�\O�\ �#y�. � �#z �#�R�Pz |�#\ L�"�6��

�4X" �}E� ¿�"�> OK #��$ �#mK" � YR��$ � ¿�X� ��#�q"Pl> OK #�L�̄XP�5W� � O"L�#2 4�#u" �.
��� 6LUU $EXh 1DVf U DO�%XNKDh U£h � 6LUU DO�6LOVLOD DO�
$ODZ £h \D� HG� 0XKf DPPDG 6f Dh GLT %DKf U DO�
8OXh P

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



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�̄

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

�1DMDI� DO�0DWf ED
D DO�+f D\GDU £h \D� ���� $�+�� ������ 7DKGK £h E 6KD\NK DO�6KDUDI DO�
8ED\GLO £h �

7DKGK £h E DO�$QVDh E ZD 1LKDh \D DO�$
TDh E� HG� 0XKf DPPDG .Dh ]f LP DO�0DKf PXh G£h �4XP� 0DNWDED

$h \D $OODh K DO�0DU
DVK £h � ���� $�+��� 0DMG £h  DO�
8PDU £h � DO�0DMG £h I£h $QVDh E DO�7f Dh OLE£h \£h Q� HG�

$Kf PDG DO�0DKGDZ £h DO�'Dh PJKDh Q£h �4XP� 0DNWDED $h \D $OODh K DO�0DU
DVK £h � ����� $�+���

0XQWDTLOD $EXh ,VPDh 
£h O DO�7f DEDh Wf DEDh 
£h � 0XQWDTLOD DO�7f Dh OLE£h \D� HG� 0XKf DPPDG 0DKG £h +f DVDQ

DO�.KXUVDh Q �1DMDI� DO�0DWf ED
D DO�+f D\GDU £h \D� ���� $�+�������� /XEDh E� 6KDMDUD )DNKU DO�' £h Q

DO�5Dh ]£h �DWWULE��� DO�6KDMDUD DO�0XEDh UDND I£h $QVDh E DO�7f Dh OLE£h \D� HG� 0DKG £h DO�5DMDh 
£h �4XP�

0DNWDED $h \D $OODh K DO�0DU
DVK £h � ���� $�+��� )DNKU£h  DO�0DUZD] £h DO�$]ZDUTDh Q£h � DO�)DNKU£h I£h

$QVDh E DO�7f Dh OLE£h \£h Q� HG� 0DKGL DO�5DMDh 
£h �4XP� 0DNWDED $h \D $OODh K DO�0DU
DVK £h � ���� $�+���

)RU WKHVH VRXUFH PDWHULDOV VHH .D]XR 0RULPRWR� �*HQHDORJLFDO /LWHUDWXUH RQ 6D\\LGV�

3RWHQWLDOV RI DQ 8QQRWHG 7\SH RI 6RXUFH� �LQ -DSDQHVH�� $MLD $IXULND 5HNLVKL 6KDNDL .HQN\Xh O

������� 6LUU RQO\ FRQWDLQV WKH JHQHDORJLHV RI WKH 
$OLGV�

��A�� #��-~#e �#�,�t� 3#t-e 
j�a�� OK �.#5w @�� 8E. KO�� �#��O�K Q" 
��"K�� �� �A�$ P.#�. ���
����]
 P�J�" �X#-Ã~" P_Ã~" �q r"PÃ~" H�O#6 
L�q L�E� �OL.
 �L\ �5\�� �Ä#W~" �." cX�6 �w �.#5w

�4X" �L�#�� #> �. 
	��� 
	���� 
K#\O�" �Ã-d� �K"Ll.
 	���
��� 0RULPRWR� �7KH )RUPDWLRQ��

4X" �5X"�J�� �w K�. �$ P:" ��" o�~'6 OK �� L¼#t� Q" �Ç� �w L��z�� �PIqo~�� ���� � ��»+#-~ ���
�q#�a" ��. KPp��� �#�,�t� K"LÃ6 �	� 
�PIq
 L�K ��"O" �	O#-Ç~" �#-t�~"
 ÈOR. �#�,�t� ���Q" �FP\�
3O#-Ä �X#�\O#-6 O#:$ Q" Æ� P� OK L�"�K�. �-�t� �#t� O"K �L�Ä #��$ ^I[�#� �#`Ä" �w ��#��"L�#J

���� ��PIq ���� ��P=\ ���� �+#-~ ��� ��}t5�� ��»� ��L=� ��� �,�N�6 �� �P̄X �Q" 4X"
��� 0RULPRWR� �7KH )RUPDWLRQ��� ���I�

��X /#B 
L}> ��» 
�W}=�~" Pu#. L�E� Q" O"���" O#E. OK 
�P�Q ��-~ �P�-Ç~" �Q#>�" 
	���̄Ã~"
 �¯} ¶E~" ���
��" �w L�\#. �5\"K �>�6 #�" ��� ��»� 
	���� � �P=� ��»� 
�.PÃ~" 7"P5~" �#�F�"O"K �3�P�.

Q" �Ã~#d� ��" OK �w �X#�\O#-6 O#:$ Q" V2 #�6L� 
4X" �KO�J H�O#6 �P=� ��� {#X OK �Q#>" +#5w

�4X" �L\ �K#p5X" #��$
��� 6HH +� /� %HFN� �7KH 1LNDEDW DO�DVKUDI LQ 0RURFFR DQG ,QGRQHVLD�� LQ &� YDQ 'LMN DQG $�

+� GH *URRW HGV�� 6WDWH DQG ,VODP �/HLGHQ� 5HVHDUFK 6FKRRO &1:6� ������ 'HYLQ 'H:HHVH�

�7KH 'HVFHQGDQWV RI 6D\\LG $WD DQG WKH 5DQN RI 1DT £h E LQ &HQWUDO $VLD�� -RXUQDO RI WKH

$PHULFDQ 2ULHQWDO 6RFLHW\ ��� ������� 7KH QDT£h EVKLS LQ &HQWUDO $VLD DV VKRZQ E\ 'H:HHVH

KDG VRPHZKDW SDUWLFXODU IHDWXUHV�

�#��O"Ny�#� Py�K #� 	,�#� 
�p�}J 
 ,�t� ��[�#> � 
L�5\"K "O 	�#-t�~" ,�t�
 ÈOR. ,�t� �"��Ä �w #��$ ���
"P�Q 
��w ���6 "O4XP�q ��" �K�J �K�. O�-=� �L�"�L�$ 4XP�q ��" OK R�� L�"�5\"K "O K#�� ��" �. b�.P�
�����w �4X" K#�5�Ä" |.#�u �w �}�J 
����w KO"�� ��Ã� 
#�,�t� �K#Ã~"r�q � R�y�"P. ��WE6 4XP�q
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�¼#I\" �. �K#�Q KO"�� OK 
���Ä�. �L�w ^I[� s�uK 3O�¼ �. "O K�J ¿.#�� �w L�K��� �6O�Pa
#��" 
4X" �5�W�"K ,�t�� "O #��$ ����w 
�5\"K O"Pu R�� �� �K#p5X" KO�� �w �Ã.#�� U#X"P. �w �L�XO
Q" �����w 
 ¿.#��� ���" �L�\ /#�B �#��IW� OK �w4XK 
�.#�. #��$ �O#.OK �-X#�� ,~#d� �5W�"�5�
��L�. O#w �. "O ����w PĒ-6 � �}Ä ��"�6��� �� �w 4X" oX'6 �#> �	KPw�� �K#p5X" �dJ �#��IW�
�#-t� 
��X#� {$ �WF L�E�
 KO"K K�>� R�� ]#J ��#`u �Q�F Æ� �#�,�t� Q" �Py�K �#�5XP�q
0DVVLJQRQ� �&DGLV HW QDT £h EV�� %XVVH� &KDOLI XQG �	����
 ��� 
�����u�" 
��i#����Ç~" L�����[�~"
O#�B � |�B PwM 
,�t� K#5[� � L¼O#�B P. �q#a" �	�������
 r"PÃ~" H�O#6 
L�q �*URVVN|QLJ� ������
Q" �`Ã. �L�5\"K "O O�wN� �-�t� �#t� 
�:�O�� 3O�¼ �. KO"�� P5[�. OK �w KO�J�� �[B �. �K"��#J

�L�5\"K s¯}Ã6 ��K �5XK ��" �. �#. OK O�wN� K"Pq"
�"L�QP�q 
|�t�Ä � PpÃ�> 
�}Ä |W� 
�Ã~#d� ��" OK 	» �O#�\ |W�
 �}W� YO#�\ ��" j�P\ �dt� ���

�4X" ��K |W� �. s}Ã5� {#9� �"��Ä �. �}Ä �. ��WE~" �. ��L.#Ã~" ��Q �}Ä �4X" 
,~#e�."
�	L�K�. ���z��" Pp� �X
 L�"�L\ �KP�\ O#. �K #=��"OK L�K�. b�.P� ��#`u �Q�F �K �. �w ��#�,�t� ���

���"O" 3O�¼ �. �� 
L�L\�� o�¼�6 O#5\�� �5� OK #��X#�\O#-6 �w 4X" YO#y� Q" �"���z b�W-� ���
�O"K���

�5W�"�6 #��$ Q" Pp� �KQ�� �"P. #��6 
L�L\ ���Ã6 ��~ �̄" �#�,�t� �"��Ä �. �w �Pp� �K � |�B � L¼ Q" ���
��KO�$ 4XK �. #��$ �zL�Q �O�K #. b#-6O" OK �E�P¼ 3#Ä�e"

o�P�[~" 3"O�[��� ��u 
/#B L�L=6 
�P�#u
 Pt¼ L�F" D�E_6 
���-~#d~" |6#t� 
��#�p¼�" ;Pp~"�." ���
4Ē�¼ � �#=W�" � #��$ OK ,X#�� 3#Ä�e" �#�m ��#2 P. ¿.#�� ��" Z��Rz �	�P=� ���� 
�aP~"
4¯���" R�#F #�,�t� #. K"Pq" ��" ��. b#-6O" K#=�" 4�> Q" P�J" �5Ç� 
4X#��$ OK �X#�\O#-6 �#�\O"Rz

�4X"
�KKPz�� ��"O" #��$ �}W� �O#�\ ,WF P. K"Pq" ��" ¿�Q�6 #=��" OK ���

��Lp� ��KR�#\ ��KR�#2 ��KO#�B ��KR�X ��KQ"�K ��KQ#� ��K ��� �5[� �5p� �[\ �=�2 � |W�

#6 #6

��KQ�� �O#�B

�� �� � �� �� �� �� �� �» �� �� �� �� �� L�#W.


#�}Ä P�Ä {�e KO�� OK ���O"L� ��X" ��~�" ��Pu OK K"Pq" P�Ä {�e ��y�#�� �O#.OK �Ãdu Z�"K @�� ���
�P��u {#�X <��2 � K#5[� #6 <�2 � K#5p� K�LF R�y�"4py\ j#�>" �. �"Py[��T2 
#�7L̄E� P5[�.
OK ���X" �-�N� ��}Ä 4qP[�2 
U"�� ��" �#> �. L��w �#y�
 3#t-e OK K�>�� �#��5\�� ��#2P. 
L�"�L�XO
8E. �. b�.P� 3#Ã~#d� �w #=�$ ��� 
	����
 �� r#W�~" 
�t�-d6 �"���\ ��$ Q" V2 � ��X" ��~�" �O�K

�#�#�}W� ��#��zL�Q �#�y��Pq �XOP. OK � ¯�w �\�O 
4�~�. 
��}.K KO#A�O �. L��w �#y� 
���Ä�. �L�"�L\ PwM
OK ��X" �. �L��Pz� 
�#�� ��»» 
	���»
 �� �rP\ �Ä#�5>" � �K#_5u" H�O#6 �}=�� 
��#�� �#��O�K
�w ��\#. �5\"K Ph� OK L�#. #�" �	�� 
	���� 
��2��� KO"�O#� ��L�~ � �" ��" 
<�P-�w 
 ���#�� �#��O�K
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�"P. �T���. 
4X" �K�. ¿.#�� OK �L\ PwM �"P. �q#w 4�#>� ,Ww |��K Q" �Ç� ª�#�5F" P�Ä {�e ��"
��. "O �#�#�}W� P�Ä {�e ��y�#�� 
���O #���� OL2 
L~� �#�. � ��L}J �." 
Py�K nPe Q" �#�7LE�

L�F�~"L-Ä D�E_6 
�� L̄t��~" 
��L}J �."
 P-�#�2 Q" 8�LF Æ� �. #�. 
L�5W�"K�� {#X K#5p� #6 4_\

nO#Ã� 
L~� �#�. ���� �� 
	H�O#6 ��L. 
P[�~" � ¿-d}~ P_� �`�� O"K��P�#u
 ��X /#B 
L}> � 
�q"�
���� 
��K /#�B 
�L�\O�J ���� 
�O��e ��#I.#5w 
�"P�6
 
Pp�"Q�Pq �#�R~"¿�L. D�E_6 
L}>�
��w ��w�� PÇ[6 +�0LGHDVW�0HGLHYDO 4XP�q OK �`Ä �"O#Ç�� Q" #=��" OK �	��� �� 
	�L�\O�J

�L�L�#XO �� Ph� �. "O ¿.#�� ��" Q" �O#�W.
�4X" �L\ |t� #=�$ OK �A�$ � 0RULPRWR� �7KH )RUPDWLRQ�� ���I� �. L��w �#y� 
�P ©� «Ã~" �O#.OK ���

�#�� OK 
L\�� �5J#�\ KLÃu �"��Ä �. �w �" �K�. ��#�95X" �"�P�B 4\"K s}Ã6 �5p� |W� �. �w �_I\ ���
	��» 
�L=�
 K�. O"KO�JP. ��#� ,W� ��P5�#6�w Q" �}Ä �"L�QPq ��� ��. Q" 
vP5[� �#�� Æ�

�L�5\"K s}Ã6 �}Ä �#�K�K �. K"Pq" ��" ��� ���

��L}�J ��." �	O�.#[�� �}E� �#�H�O#6 ��#2 P. 
�P�u {#X O#�B � �X
 %XOOLHW� &RQYHUVLRQ� �� ���
O"K��� 
|W� Æ� P�Ä {�e ��y�#�� ��" ��#2 P. �	K�\�� {#X L¼Æ� |W� �X
 ��� ] �� 
��Lt�~"
�L�K�� �#[� "Oo}5I� �#�}W� �#��-~#e �zL�Q ��#q�Ç\ ;�" �. b�.P� �aPq O#�Ã� �#��O�K ���#2

��KR�#2 ��KO#�B ��KR�X ��KQ"�K ��KQ#� ��K ��� �5[� �5p� �[\ |W�

��� �»� ��� ��� �»� ��� ��� ��� ��� ��� 	�P=�
{#X

4XK �. "O L��#[��J Æ� P�Ä #6 �KPw �w 3#q� H�O#6 Q" "O <�2 � 4W�. �#WÇ� O�e�. �� 
��"P.#�. ���
"O �K�J ���\ �w K�-� K#�Q OLu �$ KO"�� ��" �5-~"
 K�. �\�O ÈP� �#�Q OK KPq �X �5u� �5F 
�O�$
��E�� �	� �O#��\ ���L�� 
����a 4XP�q OK
 ,�t� �4X" ���B �.#�QO" ��" Q" �"������	��K P��l6
H�O#6 ��5p� |W� ��}Ä �. ��WE~" �. �}Ä �. �WE~" �. �}~"L�- «Ä �. PpÃ> �. �WE~" �. ��WE~"�."

	� �L�5W� #���" �" �"L��#[��J ��P=� �� � ��� �4X" 4XK OK �K P� �" 3#q� � 3K��
{#�X OK �" P�Ä ��#q�Ç\ ��"P.#�. 
	�»� 
�L=�
 4p� � �X �X OK ��� 3#q� �	�� |W�
 �WE~"
� ������� � �»� 4��ÇF
 OL5t�~" 4��ÇF OK ��#q�Ç\ �	�� |W�
 ��E� �. P�#e 	� ����
�L�\ ���"L��Q �	�� |�W�
 PpÃ> 	� ��»� ��#q�Ç\ 
�-X#E� U#X" P. ��"P.#�. 
	��� 
|6#t�
 	��»
	�����»� � ��» � ��� 4��ÇF
 L�\P~" 4��ÇF OK �w ,�� �. ,�� 	���A��
 �P5I-~"�." cX�6
|�W�
 ��WE~" ��. �}~"L�- «Ä 	� ��� {#X OK ��#q�Ç\ 
�-X#E� U#X" P. ��"P.#�. 
	�� 
P̄X
 �K�. {#Ãq

�-X#E�� U#�X" P�. ���"P.#�. 
	��� 
|6#t�
 ���Ru YO�\ OK 
�-w�Ç~" �"P�� �. �L\ �5[w �	����
������� 4��ÇF
 C#¯pX 4q�J OK P�Ä ��#q�Ç\ �	�� |W�
 �}~"L�- «Ä 	� ���� {#X OK ��#q�Ç\
PpÃ�> ��. ��WE~" 	� ���� OK ��#q�Ç\ 
�-X#E� U#X" P. ��"P.#�. 
	��� 
�L=�
 	������� �

�-X#E�� U#�X" P�. ��"P.#�. 
	�»� 
�L=�
 �y~#X 4[� � |�B �X OK ��� 3#q� �	���� |W�

�-�5�~" cX�6 ^I\ ��" �	�� |W�
 ��E� �. P�#e �. �WE~" �. P�#e 	� ��»� {#X OK ��#q�Ç\
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���» {#X OK ��#q�Ç\ 
�-X#E� U#X" P. ��"P.#�. 
	�� 
�PIq ���» 
�P=\
 4X" �L\ CL� ��O�X OK
����	� ����	� ����	� ����	� �4X" ���B #��.#�QO" 
r�q �"L��#[��J �zL�Q �O�K ��#2P.

�4X" ���B ��#�� �.#�QO" ���� 	� ���� 	� ���� 	�
^ ����������������������	��������������������`������	�������


�
	�����������


� ��� �O#�\ OK �#. {�L> �. L��w �#y� ���
4qP�z |�Ç\ r"P�Ä OK �-�t�� K#��� ��w K��. �^I�[� ª#-�Pt�6� ��w �K��J ��[��2 �5pz Q" ���w " ���

���K�� n"P_�" ��7KH )RUPDWLRQ�� ����

��� 6HH 'RPLQLTXH 6RXUGHO� �/D SROLWLTXH UHOLJLHXVH GHV VXFFHVVHXUV G
DO�0XWDZDNNLO�� 6WXGLD

,VODPLFD �� �������

�4X" �L\ L�w'6 ¿.#�� OK �T���. ����}Ä �. 4-W� P_5��~" sq"�� �#��#zL�K 
�p�}J �X �#�� Q"
�K�-� ,�t�Æ� ¿u"� OK4X" �Ç�� �L\ 4-: ��#�� �"P.,�t��"��Ä �. �w �Ww #��6 �w L�\#. �5\"K �>�6 ���

�	����a 4XP�q �. L��w �#y�
 L\#.
+"K §�" � �̄}w �}=� 
���#��~" �q P`�J «�" ��. �O#�"� 
O"R� o�d}~"L-Ä �. L��w �#y� 
�P`�J «" �"L�#J �O#.OK ���

�������� 
|JL�~" 
�Q�q P�Ä �	����
 ���� K"Ll. �Ã�#>

3#Ä�e" �Ç-\ RwP� �w L��w �>�6 
4X" �L\ 4-: K"Ll. �"P. ,�t� <�2 � |�B �Q"L�" �. �5u� 
�T���. ���
� �0RULPRWR� �)RUPDWLRQ�� ���� 4X" �K�. r"PÄ #��-~#e �X#�\O#-6 Z�"K

�Py�K �}�W� R�� 	� �»����»�� � � ��� {#X �"P. ,�t� Æ� #��6
 �P�#X OK #�,�t��Ãu"� 4-�m ���
b�.P� �p�}J �#��#1X �#z�KO" �"��Ä �. P�\ ��" �X#X" �zT�� �. �zK#X �. �"�5. L�#\ "O �$ |�~K �4X"
�. P=�� �w ���"L. �P�#X � K"Ll. ��. �X#�X ½"Pm" K#`6 � |.#t6 "O �$ |�~K Pz " 4X" ,~#> �4W�"K

�L\ ��Ã5W� 4q�J �#�#2 � K"Ll. nP_6 �Ãu"�
|t� ,~#d� �0RULPRWR� �7KH )RUPDWLRQ�� ���I� �. L��w �#y� 
U#�\O#-6 �K ��" �zL�Q #. ��#�\$ �"P. ���

�#=�$ OK �L\
�#> �#�� �. L��w �#y� �" �zL�Q #. ��#�\$ �"P. ���

��� 0XGRUULVV £h � �6XNKDQ�£h FKDQG�� ��� I�

0RULPRWR� �7KH )RUPDWLRQ�� ���� OK �L\ |t� 
#�+#_5�" K#�X" �. L��w �#y� 
K"Ll. �#�+#_5�" �"P. ���
�����a 4XP�q OK � �O#�\ 
�#X"PJ �. L��w �#y� R�� P¼#�~" KO�� OK �Q����
��� 
�PIq ���� 
�P=\ ���� 
��� 
��� 
�L=� ���� 
,�N�6 ��� 
P̄X ���

¬UŌL� � ¬o�P\ � �q�Ç~#. ,�t� ��#� ¶E~" L�E� �. �}Ä ©�#w�� �LW����� ���B �" ����� 
;�P� 
�K�ÃW� ���
��4u�~" Æ~M �q «�©�L̄t5� ,~#e�." �. �}Ä {$ ­� ¶� �q�Ç~#. ¬LF" �Ç� �~ � 
 ¬�#W ¶~ �


	���� � �� 
OK#�¼ O"K �3�P��.
 L}> �� 
ÈP-�O�6 �#��� U�~O#w 
H�O#�5~" �q |�#Ç~" 
P�:�" �." ���
������»

¶�$ OK Pp� Æ� KO�� �$ OK "P�Q 
L�w�� rPq O#��e �." #. �-��Q KO�� �w L�w {�L5X" �Ww 4X" �Ç�� ���
�X#-Ä �"L�#J �. s}Ã5� �w �KPq #�" �"O LF"� �-�t� �#t� Æ� �� 
4X" 4\"K �� #. "O �-�t� �#t� �K LF"�
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K"Pq" Q" �Ç� �"��Ä �. �� 4�F�¼ �w K�\ ����}Ä �-�t� �#t� O"K �L�Ä �6O�¼ OK #��6 4W�"�6�� K�.
Q" 4W�#.�� ,�t� Æ� �L\#. ��}Ä Æ� L�"�6��� �X#¯-Ä Æ� "P�Q 
L\#. �L\ L��'6 �#��\#� �"L�#J

�K�\ �L�RzP. L\�� �#�$ O��" O"K �L�Ä �w �L��#[��J ��Pz �#��
��� 0DVVLJQRQ� �&DGLV HW QHT £h EV�� ����

��� DO�7f DEDU £h � 7D
U £h NK DO�5XVXO ZD DO�0XOXh N� 0� -� GH *RHMH HW DO� HGV�� �� YROV� �/HLGHQ� (� -�

%ULOO� ����������� ������ ���� ���� ����� ���� HW SDVVLP� DO�.KDWf £h E DO�%DJKGDh G£h � 7D
U £h NK

%DJKGDh G� �� YROV� �%HLUXW� 'Dh U DO�.XWXE DO�
,OP £h \D� Q�G��� ��������� ������

�� "O,_�� ��" ,}m" R�� �LÃ. �#�,�t� �w L�L\ ;#E~" �O#�" ,_�� O"K �L�Ä O#. ��L�B #��$ Pp� �K P�
�L�5\"K �L�Ä P.

��. ��Lu �"O�K OK �=�5� OK � �K�. �5[� |W� �. s}Ã5� �w ��X#�\�� "O ��#�,�t� K"Ll. �"P. �5F ���
�� #� L�"�K�. ,_�� ��" O"K �L�Ä O#��e �." Q" Z�2 #�$ ���"K��� �BPz " 
L�"�L�XO K�J P�Ä ��#q�Ç\

�	����a 4XP�q �. L��w �#y�

�5J#�\ ,}F OK ��KQ"�K �Pu ��K ���� OK 
�#�X#-Ä �� � K�. #��-~#e ,�t��� �w �-~#e Æ� 
VÇÄ P. ���
����z �IX �#�X#-Ä �-�t� K#�� Q" ��"�6��� 
�Ã~#d� ��" OK � �%RGPDQ� 3ROLWLFDO )DFWLRQV� ���4X" �L\

�K�. L�"�J �L��$ 3#Ã~#d� j�a�� L�5\"K �� #. �K#�Q 4."Pu �w �}u �K �#�K#�� ��" �W�#t�
�� �O#�\ �q�w �. L��w �#y� 
����a 4XP�q OK ���

�Ã-d�~" �o=�
 ��K /#B 
��#t~#d~" {$ �WF L�E� D�E_6 
,~#e�." {$ +#W�" �q,~#d~" �L�Ä 
�-�Ä �." ���
� ��� 3#�q�
 �~L�-�Ã~" #̄���«� ��." Q" �d�J �"�I�W� ���� 
	���� ��P=�� ���» 
��OL���E~"
�� 
ULu �#5X$ 
���� �dJ �IW�
 4X" �KPw ��#X#�\ �#X ���� R�� +#W��" �PwN6 
	���������
���p¼ �X#�\O#-6 �w 4X" �LÃ. 3#q#a" |�#\ �IW� ��" #�" �	�� 
o[w 
�[ÄP�~" OK �L\ |t� R�� �+
�#��K�Rq" P. Q" �[I. �� P-J ��" �Ç��" �#Ç�" � 	+ �� �#>�#��
 KP�z�� P. OK ��WF �#d}X �#\ #6 "O
���� �IW�
 L�O"L� "O 8E. KO�� P-J P:" �#�� Q" Py�K �IW� �K �4qPz �L�K#� �"�6��� L\#. �LÃ.

�[ÄP�~" �}~" 4�$ �-5Ç� ��u
 �P �̄d�~" +#W��" �q �PwN5~" 
��#>P~" �L�� D�E_6 �+�� 
ULu �#5X$
Lu#q ª"P�#i K�J �.�� �. �IW� �K ��" #�" �	4X" �IW� �$ �WÇÄ /#B �� �Py�K ��»� 
	�P=� ����
4Ē¼ �O#.OK �"�6��� 
�hF�� � �=5W> ��" ��#2 P. ��"P.#�. �L�5W� P:" �$ �X#X" ,~#d� Q" �O#�W.

�KPw 3�#`u ���� �O#�\ �. ULu �#5X$ �IW� OK P-J

	����������» 
��OL�E~" �Ã-d�~" �o=�
 ��}Ã~"PE.{$ rK#¼L�E� D�E_6 
{�t�~" �P�Q 
�uL\ �." ���

��� ]
���� 
�L=� ���

�\��#J � ��ÇX 4�-96 �=�5� OK � ��#�" �KQ"�K �Ã�\ ,�N� ��KQ"�K �#�" 4-�m Q#m$ 
f#E~ ��" �. ���
��" V2 OK ���"�6�� �Ç��" #� 4X" nP¼ �O#t6 Æ� P�" ��" #�$ �4X" �>�6 |.#u ��� {#X OK �uPq ��"

 ��\#. #��-~#e �zL�Q c�E� �¯}w 4�Ãa� OK O"K��Ã� � ��� �P��l6 L�#\ �L�L2 �K
��� $OWKRXJK D �KHXULVWLF� ZRUN� VHH %XOOLHW� FRQYHUVLRQ� 6HH DOVR 0LFKDHO *� 0RURQ\
V FRQFLVH
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UHYLHZ RI WKH UHVHDUFK WUHQG LQ �7KH $JH RI &RQYHUVLRQV� $ 5HDVVHVPHQW�� LQ 0LFKDHO *HUYHUV

DQG 5DP]L -LEUDQ %LNKD]L HGV�� &RQYHUVLRQ DQG &RQWLQXW\ �7RURQWR� 3RQWLILFDO ,QVWLWXWH RI

0HGLDHYDO 6WXGLHV� ������ ���I�


�L=� ���� 
,�N�6
 ��� 
+#-~ �	»�
 �}Ä �. P�Ä �. L�̄E� �. �}~"L-Ä �. L�F" �. �}Ã��." �R�F �F ���
�WE~" �. �WE~" �. �}~"L-Ä �. L�E� �. �}~"L-Ä �. L�E� �. �WE~" ��	��� 
�PIq ���� 
�P=\ ����

�	�» 
�L=� ��� 
,�N�6 �� 
P̄X
 ��� 
�� 
�PIq �� 
�P=\ �	»�
 �}Ä �.
�� 
�PIq �	»�
 �}Ä �. ��WE~" �. �}Ä �. ��WE~" �. �}Ä �. �W�Ä �. PpÃ> �. �\#�~"�." L�E� �F���

�	��� 
�P=\ ���� 
,�N�6 ��� 
P̄X

���#��6 �. �� 
L\#. ��-�_� #� �.$ #. �"P�� �w K�\�� P�#i ��#`u �Q�F �"��Ä �. ��#�Q ��uO#q# ¯�� ���

��" ��� 
P̄X �	»�
 �}Ä �. �WE~" �. L�Q �. �WE~" �. |�Ä#�X" �. �}Ä �. �X#t~" �. ��WE~" �F ���
�. �WE~" �. |�Ä#�X" �. �}Ä �. �X#t~" �. �}Ä �. �X#t~" �. �}~"L-Ä�." ��WE~" Q" 4X" �q"PE�" ,�6P6
���� 
,�N�6 �. L��w �#y� �	��� 
��� 
���
�PIq ��� 
�P=\ ���� 
+#-~
 	»�
 �}Ä �. �WE~" �. L�Q

���� 
�PIq ��� 
�P=\

�P=\ ���� 
,�N�6 �	»�
 �}Ä �. P�Ä �. L�E� �. �}~"L-Ä �. L�E� �. PpÃ> �. +�tÃ��." r#EX" �F ���
r"P�Ä OK 4���ÇF
 �~�L~"L`Ä 4��ÇF OK �w �L\ �5pz �	��� 
�PIq ���� 
�L=� ��� 
P̄X
 ���

��� 
�L=�� �. L��w �#y�
 4X" �K�. ���B �" ��� ¿u"� OK �~� 
�K�. ,�t� 	���������������

�	��� 
���
�}Ä �. ��WE~" �. �}Ä �. �}Ä �. �WE~" �. �WE~" �. �}~"L-Ä �. L�̄E� �. L�F" �. �WE~"�." L�̄E� �F ���

	�» 
�PIq ���� 
�P=\ �������������� ���� 
,�N�6
 ��� +#-~ �	»�
��� 
�L=�
�}Ä �. �WE~" �. ���"P." �. |�Ä#�X" �. ���"P." �. L�F" �. L�E� �. L�F" �. �WE~"�." L�̄E� �F ���

�	��� 
�PIq ��� 
�P=\ ��� 
,�N�6 ��� 
P̄X
 ��� 
+#-~ �	»�

�K�\�� �� 	U�e 
#aP~" 
��aP~"
 L�[� |�#\ ��" ���

	��» 
�PIq ���� 
�L=� ���� 
,�N�6
 ��� 
�P=\ �	»�
 PpÃ> �. �}~"L-Ä �. r#EX" �. �X#t~" �F ���
��WE~" �. �}Ä �. L�E� �. PpÃ> �. �X�� �. PpÃ> �. �WE~" �. �}Ä �. ��WE~" �. ��WE~"�." �}Ä �F ���
���L� 	�#-t�~",�t� #�
 ,�t� ��� 
�PIq ��� 
�P=\ ���� 
�}t5�� ���� 
�L=� ���� 
,�N�6 �	�»
 �}Ä �.
OK �4X" �K�. �Pt~" �K"� OK K#�� ��" O"K�L�Ä �" �w �L\ �5pz �� ��" OK �w 
�L=� R> �L\ PwM ¿.#�� OK

�����L�~#. �#-t�~" ,�t� O#¼ �̄: 
�Pt~" �K"�. P���"� �P=\

��� 
�� 
�}t5�� �	»�
 �}Ä �. �WE~" �. L�Q �. �WE~" �. |�Ä#�X" �. L�E� �. �X#t~"�." L�F" �F ���
�	��� 
�PIq ��� 
�� 
�P=\ ��� 
�L=� ���� 
,�N�6


�L\#. �K�. 4W«. ��#`u �Q�F Q" �[I. L�"�6�� ��" ���
�L\#. �K�. �#>P «> ��#`u �Q�F Q" �[I. L�"�6�� ��" ���

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