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OK "�� 4ÄPX � K�\ ��-Ã6 ,X#�� �#Ç� OK O#=p�" |.#u �#�[�w!"� 
��X K"�� ��}I6 �"P. ����6 ZwK�K #� �K���KKPz ��h�6 ���#:P. P5��5�#X �� |u"LF 
4X" Q#. #��P=�2 � �#y[�#�Q$ �#�OK �w ��#�Q 
K�� �K�O�4�Wu
�K#p5X" KO�� �#y5XK �. �y5W. O#w R�� j#p6O" �4qPz L�"�J O"Pu O"��K �. 4[2 #� �4[2 �. 4[2 �#y[�#�Q$ R���� R�� j#p6O" 
4X" �5W[� 4~#F�. O#w 
K�\�� �K#p5X" � ��6" +N> P5��5q�P5Ç1X" �#y5XK Q" Pz!" �9� �KO"K�4X" P5��5�#X �» ��#���\ �#�[�#�Q$ �K"K �#=�" �"P. O#w R�� j#p6O" �K�. L�"�J P5��5�#X
� �Pz+$Y�K 
PdJ ��Ä" �. b�.P� 3"R��=6 
��#[�Z6$ �Q"�~ 
"�� �zK�~$
K�K ¿qK 
O#w 4\"L�. ����" c�"P\3#�L�J �����" 3"OPt�� � �K��. ��#t� Z\�2 �"O"K L�#. rP. �#�}.#w �K�\ �5qPz Ph� OK L�#. ����" KO"�� P�#X�KKPz 3#Ä"P� ��#w ��#XOrP.

�� &RPSUHVVRU �� 3DUWLDO $QDO\VHV

O#wc�E� Q" ;O#J OK �P�m � �S�P5�� Q#z 
�[�#�Pz 
O#I. 
Q#z 
����6 
	�O�XP1�w!
 �KP[q �"�� L�~�6 �#��#y5XK�. b�.P� 3#Ã�#a � 
KP�z �#=�" L�6 ,�\ #. +�a#q �#��~�~ s�Pe Q" L�#. 
#�.#W2 ¿qK �K�\�� �K"K O"Pu Z�#�Q$�KKPz 4�"L� �>�PJ +�a#q �}¼" �~�~ �. +�a#q �#��~�~ s�Pe Q" �S�~��. � �S�~��P5w!#. �#�[�#�Q$
O#�X �#y[�#�Q$ ��

���Ã�6 � �Ç�P5Ç~" 4�"L� 
S+ 
3O"PF �>OK �#�P5�"O#2 �P�z!�Q"L�" 
��#���\��S�OL�� ��"PE¼ 3#�}�Ä OKOK �K�\�� �5pz ��[I. ��R=6 �W�}y�" �. #�[�#�Q$ ���z��" �K�\�� �#=�" +$ O��i |E� OK L�"P}w ��� �"R��

�




��W}w 
3#p~�X 
L�"P}w 
3#�.Pw�. � 3#�.Pw 
 S+ 
�Ç�P5Ç~" 4�"L� 
7�'�6 �#�P5�"O#2 
+$ �p�w �#��XOP.Q" �P�y�K �#�P5�"O#2 �A�#�B �KKPz�� KO"� 3#�}�Ä OK #��$ �#��P�z!�Q"L�" � �K�. Ph�L� ��X#52 
��LX 
��R���

�� )XOO $QDO\VHV �� 2YHQ

�K�\�� �L��#� �|�#w ��R=6 
L\#. Ph�KO�� �P�m � ��$ � L�"O�}q 
3"P5�� �}�>�#=�" �RwP� �#y[�#�Q$ OK|�#w ��R=6 �|E� OK�[I. ��R=6 �#�[�#�Q$ 
����QP�Q �#�.$3#Ã~#d� �#��S�P2 OKOK �w ��» PPP �q#¼ �#�Nm#w Q" �.�XO s}Ã� K"�� ���Ã6 �"P. �EdX �#�.$ �XOP. �#��S�P2 OK �KP�z�����" �KKPz�� �K#p5X" 
�L\ �K"K O"Pu �"�K#-�X OK #. VwP�2 n�Pi OK � ��Q�6 
�O"Nz!�O#�\ �RwP� �#y[�#�Q$�=F � �L\n#¼ �.�XOs}Ã� K"�� ��#F �q#¼ Nm#w �L�KPz�� {#XO" �P5��OL�� �#��#y5W�" |E� �. n�Pi�K"K 4[zP. ��#�� 3#-X#E� � KL=� ��Q�6 �"P. �RwP� �#y[�#�Q$ �. |�#w ��R=6 �#������ �#�`�" �. �����+$�K�\��
P�#X ��[Ç�Q 
�O#�.$ 
�O"KR�I.$ 
����QP�Q �#�.$ �}�_p6 ���� �#��S�P2 
��#���\��S�OL�� �T���#��S�P2 OK� O"Pt5X" � P�Q �#��#y5XK |u"LF ���6 #. � �$�K#_5u" 3#hF�� �4uK �4ÄPX Ph� Q"3L�����e�#��S�P2Æ��w Q" Pp�� �K #�� Æ� ��}Ã6 #. � V�X'6 �#y[�#�Q$ LF"� Æ� 
Ph�KO�� �S�P2 |E� OK |�#X� ��" �O"Ny�#>�KKPz�� Ph�KO�� �#�P5�"O#2 �P�z!�Q"L�" �. �"Lu" 
��"PE¼ 3#�}�Ä Q"V2 
���\��S�OL�� �#X#�\O#w!�Pz�}�� »�� 4uK #. �Ç�5�~#�$ ��Q"P6 �K"Py�5�#X �>OK �»»» �Ç�P5Ç~" �O�w��P�zPdt� +$ �#y5XK �P5����Pw �3#5X��P6 �. R�=� K"Py�5�#X �>OK ��» ���#I�Pz �#y5XK ��O#��. #� �.$ �#�F �

�� +RW 3ODWH �� 0XOW\PHWHU

3#5X��P6 #. K"Py�5�#X �>OK �� ��Ç�P5Ç~" r#>" �P5� S+ �#y5XK �P5����5w!"L�w �#y5XK �	S+� (& 
#�K
 �5XK ��O�h�� L�B �P�z!�Q"L�" �#y5XK �

�� )ODPH SKRWRPHWHU �� 6SHFWUR SKRWRPHWHU

��"�}Ã\ <�XO�� �#y5XK ��<�X�#q �#y5XK �P5��5�#X �� Pdu �. P5��}���PÇ�� ��» �q#¼ Nm#w �P5Ww!#J ��L. �q#¼ Nm#w �o�u ��#2 �

�



��}�6"�}2 o�u ����B �VwP�2 �"�[�\ |�#X� ���������~$ #� VwP�2 O"KP�\ O�6#Ç�XK �KO"L�#5X" ��#���\ �#�qPÃ� � K"�� �
�K��� �K#p5X" |�F |.#u �#��#y5XK Q" �"�6�� ��"PE¼ �O�q�#�[�#�Q$ �K"K �#=�" �"P.

� 3#�.P�w �P��z!�Q"L��" �"P�. L��X" Æ�O�p~�X #. �=�X�=F �#�\�O ��"PE¼ #� � Pt5W� �#��#y[�#�Q$ OK�. Ph� 3#p~�X ����$ KO�� OK �4X" �L\+#I5�" L�"P}w �P�z!�Q"L�" �"P. �Pt� 3"P5�� #. �=�X�=F � 3#�.Pw�.

�� *UDYLPHWHULF

�.�J �. �w �L\+#I5�" ��Q� #� ��=�X�Q� Y�O 
K�\ �P�z!�Q"L�" L�#. �Ã�X� ���"K OK 3#p~�X 4h}m �w��"�$ Q" P6�#. #� P6���#2 � �5\"K O"Pu 4uK Q" �¼#J ���"K OK �5X��2 �K#��[�2 �#�\�O P�#X "P�Q 
L\#.�� �y."�>#�. �P5��WÇ}1��w Y�O Q" ��R���� � ��W}w �#����6#w �P�z!�Q"L�" �"P. �L�K���4XK�. "O �E�E¼ �=�5� LF�#��P�z!�Q"L�" �"P. �"�}Ã\ <�XO��Y�OQ" �+$�5IX ���Ã6 �"P. �3#5X""P56 ���$ �K ��}�6" ��LX�VÇ}1�w!�K�\�� �K#p5X" ��X#52 
��LX
R�=� �#y[�#�Q$ �4X" �L\ �K"K �#[� P5� ��� ½PÄ � P5� � {�e �. O#�X ÆB�w �#y[�#�Q$Æ� CPe � |Ç\ OK� ��#I�Pz 
Q#zOL�}�X 
�[�#�Pz �5W�X 
����6Zw!"�� 
�w�Pz+$
4�XO�}q0�� 
��w�6"
��J0�2 
{#AI� �.P�Q OK+�a#q ¿qK ¿-�� ���A�� �otX��O P. +$ �P�JM �RI� Æ� CPe ��" OK �4X" �P�zPdt� +$ �#y5XK�4X" �L\���.Z�2 O#�X �#y[�#�Q$ �X#\

O#�X �#y[�#�Q$ �� |Ç\

�



��#y[�#�Q$ �#��#y5XK+#I5�" ��
� #�[�#�Q$ K"LÃ6 
Z�#�Q$ 4uK � 4ÄPX 
O#w ��#�P. P�h� 
�p}5I� |�"�Ä 
�P�z!�Q"L�" �#��#y5XK +#I5�" �"P.� Z�#�Q$ j�� � O#wY�O��#X#�\ �. 4-W� �S�P2 {��W� �L�O"K4~#JK 
#�[�#�Q$ �#=�" Q" ��#�� nL� ���A���P�z���_�6 
�L�\ �K"K ]#_5�J" ��#���\��S�OL��� �#�P5��"O#�2 �XOP. � �Ã~#d� �"P. �w �~#� O#-5Ä" �"R��+#I5��" 
�L��$ �#y[�#��Q$ |�Ç[6 o}5I� �#�5�Wu OK �w �A�$ U#X"P. Q#�� KO�� �#��#y5XK � �Q"�~ �L�#����

�� &RORULPHWULF 6SHFWURSKRWRPHWHU �� $WRPLF $EVRUSWLRQ 6SHFWURSKRWRPHWHU

�K#p5X" �"�6�� R�� ���6" +N> �P5��5q �P5Ç1X" � ��P5��P~#w �P5Ç1X" �#��#y5XK Q" ���Ä�. �L�KPz L�"�J�K����#=�" P5��5q�P5Ç1X" �#y5XK OK O��+N>3L\�P�z!�Q"L�" #. Z�#�Q$Y�O��" OK � �P5��P~#w �P5Ç1X" Y�O �

�� &DOLEUDWHG �� 3XUH $QDO\VLV

��. 4-�W� V1�X � ��L\ �=�X"� 
Ph�KO�� P¼#�Ä Q" ��Ã� �#�5h}m #. �#y5XK "L5." �w 4X" �Q� �KP�z���K�\ �"Lu" Z�#�Q$��#�X$ ��. � �L�KP�z {�"L5�� Y�O ���" #��#y[�#��Q$ ,}m" OK �Q�P�" � ��6" +N> �P5��5q�P5Ç1X" Y�O ��L��\���P�z!�Q"L�" �#. O#�W. 4uK #. o}5I� �#�5h}m OK 
#�P5�"O#2K�>� R�� �P�m � �q"Pz�P5Ç1X" 
�q"Pz�6#��Pw 
�q"Pz�O��2 L��#� ��#�\�O � 3"R}q �P�z!�Q"L�" �#�\�O P�#X ��KO"K ��#�Q#X3#�#Ç�" � #�[�#�Q$ K"LÃ6 � #������ �=F �. �y5W. #��$ Q" �K#p5X" �w KO"K
��#���\ �#�5wP\ �}�X� �. �w o}5I� �#�5�w Q" ���Ã� 
��"PE¼ �#��#y[�#�Q$ OK � ��#y[�#�Q$ �#�5�w! ��» #6 4X" �Ç�� � �L\ ���6 o}5I� Z�#�Q$ ��L�B #� Æ� �"P. #�5�w �K�\�� �K#p5X" 
�L�KPz ��"O" � �F"PeL�"�J �=�X�=F � �=�Xx�O �#y5XK �. R�=� 
|�#w 4�w Æ� �KP�z �#=�" 
#��$ Q" �K#p5X" #. Z�#�Q$ j���L\#.�� O#�X <�X4�"L� � P5� S+ 
<�XO�� |�#\ �w K�.�p�w {��Ã��#�[�#�Q$ �"P. #��$ Q" �w 4X" ��#y[�#�Q$ R�~#�$ �#�\�O �. 4-W� �q#w4uK �LÄ 
#��$ ,�#Ã��K�\�� �K#p5X" +$¿.#��
��#���\ K"�� +#I5�" ��

P. K�>�� �#��_~#J#� � �K�. 	3�$ ��#y[�#�Q$ ^~#J
 �^~#J ��#w L�#. �#y[�#�Q$ Q#�� KO�� ��#���\ K"���>�6 L�#. �K�\��4-: R�� #��$�~�Ç~��{��Pq � ��#���\ K"��]�}JL¼OK ���Ã� �L\#. �L\Pw!M �$ �[�\ ��O#. L��#�X ��X#52 � ��LX P�h� ��X��#���\ K"�� �L\#. �L[��`t�� ��#���\ K"�� Q" �K#p5X" 4}�� �H�O#6 �w K���Q" 
¿�#� #� � OK�2 ��#���\ K"�� 3"PdJ Q" ��#z!$ � j�e" �"P. 
K�\ �K"K O"Pu ��#z!"L> �Wpu OK 
�_I[� 4��Ä�K�\ �5\�� ��#���\ K"�� ��5E� n�Pi ,WBP. ��O P. �{#Ã5\" |.#u� 
�b#�5F"� 
�v!#�PdJ� 
���X� 
���#�Ä

�



��#y[�#�Q$ n�Pi ��
K�>�� ��#W�" ��P�� � �~#�3#�#Ç�" �3O�Pa,WFP. �w 
�L\ �aPÄ ��#y[�#�Q$n�Pi j"��" P�J" �#�~#X OK�K"K O"Pu �K#p5X" KO�� �+#I5�" �"�6�� 
|E� OK
�L�\#.��� ��#t�� 3O"PF � ��#���\ K"�� |.#t� OK � �K�. VwP�2 V�> Q" ���Ã� �K#p5X" KO�� �"�[�\ n�Pi�4X" VwP�2 V�> Q" L��\�� �KP. O#w!�. ��#�}u �#�~�}E� �P�z!�Q"L�" �"P. �=�X�=F s�Pe Q" �w ��#�6O�.3#=�#�JO#w ��¼�6 � 3O�Pa ,WFP. R�� n�Pi P�#X � �R�x�Q K��q � ��6�2 
|Ç�� 
��$ 
���B n�Pi Q"b�}I�� Q" � L��\��� �K"K �[5�W\ �L��X" �#�~�}E� #. ���Ã� �"�[�\ n�Pi �K��� �K#p5X" �"�6�� 
�L�Q#X� 	g�}m L�X" Æ�O�p~�X P5�~ Æ� OK3#��PÇ�. ��X#52 j#-\" {�}E� P5�~�}�� ��
 L�X" Æ���Pw�p~�X �L��wR��6�K�\�� �K#p5X" L�X" Æ�~#Ww!" #� � ��#�}u 3#�y��P2 {�}E� Q" #�
�~#. 
P�#��~O" 
P[. 
3O�. 
42�2 j"��" 
Z�#�Q$ �#��~�~ 
�O"KP.������#��Pd. |�#\ ��#y[�#�Q$ �"�[�\ �Q"�~�4X" �Q"�~ P�#X � O�R� 
�S�S

�O"KP.����� ��
�������#���\ ,�wP6 �KO"K +$ Q" �~�¼" �O"KP.����� �. �y5W. +$�Ãu"�4�p�w ���Ã6 � Z�#�Q$ <�#5� 4E¼�L\#. +$¿-�� �L��#�� L�#. 4�> P� Q" � 
�L\ �5\"KP. �$ Q" �������" �w L\#. �"�K#� ,�wP6 Q" �t�tF nPÃ� L�#.��"O" "O +$4XOK YO"Rz � �K��� O#w +$�Ãu"� ����� ��O P. �w K�. L�"�J ���d� �L��wZ�#�Q$ 3O�¼ ��" OK�K�\YO"Rz L�#. �O"KP.����� �#y�� � �K�. P:�� �O"KP.����� OK +$s�Ä 
3O"PF �>OK 
�}E� c�"P\ �L�#�����Pd. �=F �V�> 
��#���\��S�OL�� o}5I� �#�P5�"O#2 �P�z!�Q"L�" 4�> +$¿.#�� Q" �O"KP.������y��yB�w 
�L\ ��"O" O�[w+$�XL��� KO"L�#5X" CPeo~" ��» �O#�\ KO"L�#5X" OK )t�uK Z�#�Q$ �#�Q � �L\ �KP. O#w!�.

�� )XOO DQDO

�K�\�� �O#\" �|�#w ��R=6 OK ��� ����Ä3#Ç� Q" �"�O#2 �. 
)��a �KP�z O"Pu Ph�L� L�#.
�}¼" ¿-�� �.Æ�KR� O#�W. �5�p�w �"O"K �L\ �5\"KP. ����� #6 L�$|�Ä �. �6"L���6 L�#. �.$¿.#�� Q" �O"KP.�����OK
K��\ �Pd�. KO"� "��� �w���" ��L�.� 4uK #. 
S#1�2 �t�uK �K Q" V2 L�#. s��Ä �#��#B OK �O��" Q" 
L\#. +$�dt� O#�B 
��#JK�O ��Ã� ¿dt� Q" L�#. �EdX �#�.$ OK 
K�\ �P�z�}> +$ �e�6 Q" � KP�z �#=�" �O"KP.������4X" P5�~ � #6 � ��. Q#�� KO�� ������=F �L�$ |�Ä �. �O"KP.�������Ã� s�Ä Q" � +#I5�"

�



�K#5XPq �#y[�#�Q$ nPe Q" �w ]�_I� nPi #. � ]#J c�"P\ 4E6 �S�~��P5w!#. Z�#�Q$ �"P. �O"KP.�����L�#. Z�#�Q$ �#=�" #6 �O"KP.�������. �}¼#q �K�\ �5qPz Ph� OK L�#. R�� |�P5X" c�"P\ 
L�$��|�Ä �. 
L\ L�"�J�P�z!�Q"L�" KO���#�P5�"O#2 Q" �JP. �L�$|�Ä�. �Q�4uK L�#. #������{#t5�" � |t� �#y�� �. � �K�. �#�Q |u"LF OK4�O�q �. L�#. ��R��� � ��W}w �#����6#w � 3#�.Pw�. 
3#�.Pw 
�Ç�P5Ç~" 4�"L� 
S+ 
#�K 
|�#\ |�#w ��R=6 OK�KKPz�� ���Ã6 �O"KP.�����|E� OK ����Ã�+$�#�K �KP�z 3O�¼
�Ç}�. 
L\#�. �"�}�FP� Æ� L�"�6��� 
�Ãdu Ph�O#�i" � ��R=6 �"P. vL�" �=F #. �����+#I5�" �w 4X" Da"���>OK 
+$ �#�P> 
3O"PF �>OK 3"P��l6 �. �>�6 #. L�#. 
#�[�#�Q$ O"P�5X" � o}5I� �#��#�Q OK �O"KP.�����YO"Rz ��"O" �"P. <�#5� �O#�$ ��y�#�� Q" 4X" �Ç�� 4�#�� OK � �L�$|�Ä �. ��"L� O�e�. 
c�"P\ P�#X � �zK�~$�KKPz �K#p5X" 
��#��

Z�#�Q$ ��#�P. ��
� �Ç�R��q o}5I�� �#�P5��"O#�2 +#I5�" KO�� OK �P�z���_6 
+$4�p�w �Ã~#d� �"P. �R�O��#�P. �}FP� ��~�"
 S+ 
�Ç�P5Ç~" 4�"L� �#�[�#�Q$ �KKPz ���Ã6 L�#. �#y[�#�Q$ OKZ�#�Q$�"P. #��$ K"LÃ6 � j�� �4X" +$��#���\�~$K"�� 
#���� P�h� 
#�P5�"O#2 P�#X �~� �K�\ �#=�" |E� OK4X" �Ç�� 
+#��w 3"R}q 
x�O 
|w�5IX 
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