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^�I[6 ��1�D � U� ��2 �"�5W� �#�[�w!"� �XOP. {#F OK %ODFNHWW cX�6 4WI� �� �T�Ww!" /�6�R�"K"�� OK �T�Ww!" �� � �� �#�2�6�R�" ���� {#X OK ��� #� 4X" O"L�#2 /�6�R�" ��" 4W�"K��� �" �~� �L\ �K"K��" �"P. �~�-u |.#u �Ã�-e 4-W� L�5W�"�5� �#[�" L�BP� L�L\ �K"K^�I[6 �"O#Ç�� � ��W�#> cX�6 �Ã�-e��6" �P> �#�Q �$ #6 �K�. �� �T�Ww!" �"P. ����������� ��2 �"P. ��������K�LF #��$ ���I6 � L��w ���Ã6 #�2�6�R�"��»»»» ����»LF"� �� P."P. ��2U#X"P. ��6" �P> �Ç�R�q |\" � ��6" �P> LF"� �� �"��Ä �. �Ã�-e �T�Ww!" �#�-�P. P¼#�Ä�"Q�"U#�t� �w4X" #�Ã� ��" �. 4X" #�2�6�R�" Q" �e�}I� �Ã�-e �T�Ww!" �Ç��" o[w �K�. �L\�-X#E� ��6" �P>K"P�q" cX��6 �L�$ 4XK �. K"LÄ" �K�\ ���Ã6 #��$ �2�6�R�" 4-W� #6 L\ �K#�Q Y�6 � L�5W�� 4J"��Ç� ��6"#. o}5I� K"�� � ¿.#�� OK #�2�6�R�" ��" 4-W� �w L\^I[� �P�z!�Q"L�" �#�\�O 4uK Z�"Rq" #. � K�. 3�#p5���Ã��. �$ ¿-�� Pw!M ��L. �T�Ww!" �2�6�R�" 4-W� Q"4-E¼ Py�K ��K ��#�>x�> Q" LÃ. �4X" P�l5� ��» ���"K�¾E�� ����\ �}}��~"��. ��=�" ���� {#X OK �#=�"PX �K�\ ^I[� )t�uK �P�z!�Q"L�" ¿-�� �Ç��" Py� K�./�6�R�" �#�-�P. �L�L> ��6" �"Q�" {�L> � KPw KO ��6" �Q� KO"L�#5X" �"��Ä �. "O �Ã�-e �T�Ww!" �KP.O#w!P."P. �w �$ ��P> KLÄ � �5W� OK K�>�� �#���6�P2 K"LÃ6 �}�X� �. P_�Ä P� �6" �w L\ OPt� � KPw ���6 �.Pw �KQ"�K�L��#� K�\^I[� 4X" P_�Ä ��P6�� � ��6�P2 j��=�	��P> KLÄ
P ( 	P_�Ä
	��6" KLÄ
 Q
|��"��Ä P�:" OK � P[. ��t5W� {P5�w ��L. #��$ 4h}m 3"P��l6 �w c�E� OK K�>�� O"L�#2#� #� O"L�#2 �#�2�6�R�"�L��\�� �L�"�J �d�E� �#�2�6�R�" o�PÃ6 OK L��\�� K#=�" �Ã�-e 3�#p5�
� ���T�Ww!" �+ #� ���P6��K O"L�#2 �#�2�6�R�" Q" L�6O#-Ä �S�~�OL�� OK {��Ã� �K#p5X"KO�� �d�E� �#�2�6�R�"��� � �.Pw � �+ ���5�P6 �#�2�6�R�"��K"O � �� � �.Pw!
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���� ��. {#X L¼ P�Ä ���� #. �� ��Ç�}�X � |9� L�"�5qO O#w �. ����Q ��" OK R�� #�2�6�R�" Q" Py�K �`Ã. �KO"�� OK|�#W� �. �>�6 #. �w �� ��51�Pw #� � �� �zO$���A�� � ���5�P6 Q" �}¼#F �� ���}� �KO#�B �.Pw � ���5�P6 P�Ä�XOP�. 4XK OK � �5�\"L� {#F �. #6 ��"L�B KP.O#w 	 �P�z!�Q"L�" Q#��KO�� ����� K#�Q �}�J �=F |9� 
 Æ�P��L�5W�
+$ ¿.#�� �XOP. OK O"L�#2 �#�2�6�R�" KP.O#w 4qP[�2 P�X �Z�"L�2 ���

�. �uP\ �#2�O" �2"S ��O�\ #Ç�P�" �T�� �. #��K PX"PX �#��#y[�#�Q$ +$ �2�6�R�" �#�~�Ç~�� o[w Q" LÃ.��R=6 �#�\�O 4�Ãdu �LÄ � #�5�K�LE� K�>� #. �L�5J"KP2 ���Q �}Ç[5� K"�� � �Ã�-e �#�.$ Q" �Ã�X� �XOP.#�2�6�R�" 4h}m OK3"P��l6 �}�> Q" �L\ �5J#�\ ���» ��K �#�#2 OK �2�6�R�" ¿�Q�6 ��y~" �}w3O�¼ {�"L5�j"���" g�}l�6 � #�X��#��u" +$ #. �W�#t� OK +$ ��> �JPB OK ��y�X �#�2�6�R�" Z�#w � ��> |�"�Ä P:" OK|9� �Ç�R�q ]"�J ��. K�>�� n�5J" �L\ �L�#[� C�a� #. P�I-6 4E6 �EdX �#�.$ OK ��y�X �#�2�6�R�"<�#5� �L\ �Ã~#d� '�2 ��y�X +$ � �~��Ã�+$ �#�~�Ç~�� Z�w!"� 4ÄPX � {K#Ã6 �#�5.#: �~#yB O#I. O#[q4-W� OK �L\ K#=�" 3"P��l6 Q" P5[�. vOK8Ä#. � �LÃ. 3#Ã~#d� �#�.P�Q ��2�6�R�" O#:$� �"��Ä #. 3#Ã~#d� ��"�}�X� �. 4Ã�-e OK "O #�2�6�R�" �-W� O�q�1LHU ���� {#X OK �L\4Ã�-e OK #�2�6�R�" �-W� O�q� #� � �2�6�R�"#. �w K�. �2�6�R�" 4-W� OK vL�" �#�6�#p6 �P�z!�Q"L�" ]�_I� �#y5XK ��" �KPw �P�z!�Q"L�" ��P> O#y�o�e���" Q" �K#p5X" #. �K�.�L\ CPe KO"L�#5X" Æ� � ����� Æ� �#�� s�uK �W�#t� �"P. ��#z �K �K�O�Æ� Q" �K#p5X"P¼#�Ä ��}w �#�2�6�R�" �Ã�-e O�q� ����Q OK �t�uK � �KP5Wz 3#t�tE6 	�z!#Ç�\ OK Z�"O#Ç�� � 8UH\
 �5W�X�KPw K#=�" �}�#Ç6 � {�E6 �S�~�OL��3#Ã~#d� OK 3#t�tE6 ��" KP.O#w � L\ �#=�" Æ-X
�KPw RwP�5� ����Q ��" OK "O K�J 4�~#Ãq �2�6�R�" �S�~�OL��ZI. V�X'6 #. ���� {#X Q" ��6" �SP�" V�"S$�#[� "O ����#6���» �#�~#X OK O"L�#2 �#�2�6�R�" �S�~�OL�� ����Q OK �L\P[5�� 3�#t� K"LÃ6 � �O#�\ O"K���Z�"Rq" � ��6" �SP�" V�"S$ �S�~�OL��ZI. V�X'6 �. b�.P� ���» �#�~#X Q" LÃ. P�y�[B 4qP[�2 �L�K��OK �w 4X" ����Q ��" OK V�"S$ ���Q�1�X �O"RzP. �#�~#X �. b�.P� ���� � ���» #6 ���� �#�~#X OK P5[�.�4X" �5\"K ��"K" L��O���� #. Z�. � �w LÃ. �#�~#X
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O"L�#2 �d�E� �#�2�6�R�" {�¼" � �O��6 ���
4Ã�-e OK +$ {�Ç}� �T�Ww!" � �S�OL�� P¼#�Ä Q" ��R> �"��Ä �. ��� �T�Ww!" � ���P6��K O"L�#2 �#�2�6�R�"4-W� �4X" �S�~�OL�� |�#W� ��y."�> {$�L�"+#�KO �"��Ä �. #��XOP. P9w!" OK �w L�5W� �t�tF �d�E� +#�KO��" �L�w�� "L�2 �wL�"3"P��l6 �#Ã�� #� P�I-6 L��$Pq P:" OK +$ {�Ç}� 4J#X OK P¼#�Ä ��" �#�2�6�R�" 4h}m� �5\"K �.#�KO � �P�z�2 ��#X#�\ 4�}.#u � �K�. 3�#p5� �#� c�E� OK +$�2�6�R�" 4��� � �_I[� 3"P��l6�	� �O#�\ |Ç\
 L�w �.#�KO "O �S�~�OL�� �JPB OK +$ P�W� � �AI�O#6 L�"�6��
�L�w�� K#=�" ��#X�� +$ �}Ç[5� �#�2�6�R�" 4h}m OK K�\�� �L��#� ��2�6�R�" P:" � �w �2�6�R�" 4-W� P��l6 ��"P�Wp6 �"�td�� ���#�>U#�t� OK ��> |�"�Ä Q" �\#� �w K�\�� K#=�" �zL�O#.|�Ç[6 �#�Q OK3"P��l6 ��P5[�.�#�Q ��> c�"P\ ��Nl6 |E� ����QP�Q +$ �#[�� ou�6 �#�Q KO�� OK �}�#W� ��y."�> �2�6�R�" P:" �K�\���4X" ����QP�Q +$ � �"�td�� �#��zL�O#. ���A�� � ����QP�Q � �EdX �#�.$ ��. b#-6O" ��Nl6
¿.#�� ��Nl6 �#[�� ��Ã� 	 nP. � �"O#. 
 ��> �#�.$ KO�� OK |�#w ��#z!$ L��Q#�� #�.$ �2�6�R�" ,�wP6 P�-Ã6 � P�Wp6

� � ,QWHUQDWLRQDO $WRPLF (QHUJ\ $JHQF\ � � *OREDO 1HWZRUN IRU ,VRWRSHV LQ 3UHFLSLWDWLRQ

OK ���» {#X Q" 3#Ä�e" ��" �. �XP5XK �"P. � ,$($ ��6" �SP�" �}}�~"��. V�"S$ Q#�� ��" �2 OK �4X" +$Q" �P��z!����� �"P. �*1,3 �P�z!����� �#y5W�" L¼ Q" Z�. #. ��#�> �Ç-\ Æ� V�X'6 �. �"Lu" �#�> PX"PX�L\ �2�6�R�" R�~#�$ V�"S$ R�=� �#��#y[�#�Q$ OK �Ç-\ ��" �L\ �O�$¿�> �#������ ��}w �KPw ��> 3��R�O#�5J" OK � �L\ P[5�� V�"S$nPe Q" ��q �#�\O"Rz �PX 3O�¼ �. )-6P� �L\ �#=�" P�Wp6 � �XOP. � R�~#�$ <�#5��KP�z�� O"Pu �5\O ��" ��__I5�
�	 4X" �XP5XK |.#u R�� 4�P5��" s�Pe Q" � 4ÇW�K 3O�¼ �. 3#Ä�e" ��"


�4X" �P�z!�Q"L�" |.#u �#. 4�X#WF #. �OL� �#��#y5XK �}�X� �. �2�6�R�" 4-W� OKÆB�w 3"P��l6� Q" L�6O#-Ä +$ {�Ç}� �2�6�R�" j"��"#��$ ��}w �w! +' ��2 � +���2 � '���2 � +' ��2 � +���2 � '���2 � +' ��2 � +���2 � '���2� ��� +���2 � +' ��2� �#�{�Ç}� #��6 #�2�6�R�" �Ã�-e O�q� �. �>�6 #. �~�4X" K�>�� �Ã�-e �#�.$ OK�nPe Æ� Q" ��2���2 �#�2�6�R�" 4p> OK �-W� O�q�|�#\ 8F#-� ��" |�~K ���� �. �L�5W� �P�z!�Q"L�" |.#u#��$�2�6�R�" 4-W� ����Ã��Ã�-e 3#-�wP6 P�#X � #�.$ OK #�2�6�R�" vL�"4h}m |�~K �. �4X" Py�K nPe Q"'�+�K�\��� �P�z!�Q"L�" )��t5W�
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KO"L�#5�X" #� ¿>P� ����� Æ� #. �W�#t� OK ����� 	P6Pq"�
 Æ-X �. ��y�X /�6�R�" 4-W� OK �-W� 3�#p6 �Ç}.4-W� ]�_I� ��P> P5��P5Ç1X" �#y5XK �}�X� �. � K�\�� �K"KZ�#�� GnPF #. 3"P��l6 ��" �K�\�� ���Ã6

�� ,VRWRSH 5DWLR 0DVV 6SHFWURPHWHU �� 6WDQGDUG 0HDQ 2FHDQ :DWHU

�4X" �P�z!�Q"L�" |.#u �#�> �__I6 �#��#y[�#�Q$ Q" �JP. OK K#�Q 4�X#WF �4uK #. ��,506� �2�6�R�"
G BBBBBBBBBBBB5������ 5¿>P�5¿>P�
P�K#t� �P�z!�Q"L�" ��" OK �L�5W� '�+ �S�OL�� #� ��2���2 �T�Ww!" �#�2�6�R�" 4h}m 4-W� +$4~#F OK #�5��#������ KO�� OK �p�� P�K#t� � �K�. ¿>P� #. �W�#t� OK �2�6�R�" f#E~ Q" ����� �K�. P6��y�X �L��K�#[� 4-9��KO"K �P5[�. Æ-X /�6�R�" �=�5� OK � �5q#� Z�#w �2�6�R�" Ph� Q" �w4X"
#�� ¿�>P�� ��. 4-W� 	»�»»
 O"R� OK n"PE�" 3O�¼ �. G 4X" ÆB�w �}�J ¿>P� � ����� ��. 3�#p6 ��B�4X" �»�� � �� ,�6P6 �. �� �T�Ww!"� ���P6��K �P�z!�Q"L�" 4uK �K�\�� �#�. Æ-X KO"L�#5X"
�K#p5X" KO�� KO"L�#5X" ��P5-X#�� 4X#�X��#�u" OK 	���
 ���Q ��O P. K�>�� +$ O"Lt� ��P5[�. �Ç��" �. Ph�� ' �2�6�R�" 4-W� �w 	�#�X��#�u" +$��y�#�� KO"L�#5X"
 �L\���6 602: �"��Ä #. ��2 �' �P�z!�Q"L�" �"P.�#�6 <�#5� #6 �L\ 8Ä#. �$ �5qPz O#w �. � 4X" �}}�~"��. vP5[� ¿>P� � 4X" #�X��#�u" +$ �.#[� �$ OK ��2P�."P�. � 4.#�: (K�LF U��#�u" +$ OK K�>�� ����T�Ww!" � ' 4h}m �L\#. �W�#t� |.#u �#�> �#��#y[�#�Q$�JPB �#�L��$Pq �y��yB �$ #. #������ �W�#t� �4X" +���2 �+'2 �"P. ,�6P6 �. ���» SSP � ��» SSP�	� �O#�\ |Ç\
 L�w�� P�Wp6 |.#u "O +$
4ÄPX � O#I. O#[q n�5J" |�~K �. �$ OK �2�6�R�" 4-W� L�K��4~#F P��l6 P�I-6 #� �#Ã�� P:" OK +$ �w �5u��L�w�� "L�2 ¿�#� Q#q �. 4-W� ��y�X /�6�R�" Z�#w ¿�#� Q#q #. {K#Ã6 {#F OK +$ O#I. �L�w�� "L�2 P��l6 ZI2,�wP�6 OK �}_�q 3"P��l6 �=�5� OK �KO"K c�E� 3O"PF �>OK #. VÇÄ 4-W� �2�6�R�" 4-W� P��l6 ��" O"Lt��4X" P5Ç-X O"L�#2 �#�2�6�R�" Ph� Q" ��F#� P� P6KPX �#��#� YO#. ��Ã� K�\�� �L�K R�� ��> 3��R� �2�6�R�"j#p�6O" �w se#�� YO#. Q" P5Ç-X P6¿p6P� b#t� YO#. �w #�Ã� ��" �. K�\�� �L�K R�� 3#Ä#p6O" OK �P��l6 ���B�4X"
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�S�~�OL��3#t�tE6 OK �}�W� ��" Q" �L�K�� �#[� �2�6�R�" Z�#w |F"�X YO#. �. 4-W� #��O#u YO#. ���A��P5Ç-�X �#�2�6�R��" "L5." R�� P�I-6 L��$Pq OK �#Ã�� 4~#F �"P. �L\ Pw!M KO"�� VÇÄP. �K�\�� �K#p5X" �}�J��y�X �#�2�6�R�" 4-W� ��Ã� �K�\�� g�}l6 �2�6�R�" Ph� Q" <�OL6 �. �L�#��u#. +$ �=�5� OK �L��\�� P�I-6�EdX �#�.$ �Ç�~�OL�� ���. � PpW�6" �-W� 4.�eO 3O"PF �>OK �. �y5W. g�}l6 ��" O"Lt� � L.#���Z�"Rq"��K"O #. �W�#t� OK
 K�\��� �w �#�Q O�P� P:" OK ��Ã� �K�-� �#�Q �. �5W."� #�.$ O"L�#2 /�6�R�" ,�wP6 ��" �KO"K���" �XOP�. #�. L\#. �5\"Nz P:" �$ P. �LÄ#W� c�"P\ 4E6 �}_q 3"P��l6 �w �KO"�� OK �"�6�� � 	#�2�6�R�"�T�Ww!" g�}l6 �KO�$4XK �. "O �"�I.$ ��OK ����QP�Q +$ou�6 �#�Q 3L� #� �KP. �2 +$ ��Nl6 �#�Q �. 3"P��l6����Zt� PpW�6" OK K�>�� +$ O#I. � �EdX �#�.$ ��. �~�Ç}� {K#-6 �4X" ���P6��K OK g�}l6 BBB K�LF ����»�L��w�� ��P�2 P�Q ����Ä�d."O Q" �Ã�-e �#�.$ OK �L=� �T�Ww!"� ���P6��K P�K#t� �KO"K �2�6�R�" g�}l6 L��$Pq OK
G' DG��2 � G 	�

���P6��K )F�d¼" �wcJ &L-� Q"½PÄ G �cJ ��" ,�\ D K�. L�"�J ��t5W� cJ 3O�¼ �. �~K#Ã� ��" Z�#��
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�� 'HXWHULXP ([FHVV

P."P. D O"Lt� L�"�5qPy� O"Pu U�WE� P�I-6 P�:'6 4E6 �w��#�.$ ��zL�O#. � ��> �#�.$ �"P. �K�\�� �5pz �K"Q#��4X" �L�$4XL. �� #6 �» K"LÄ" ��. G O"Lt� � 4[� KLÄ
��"L�B P�I-6 �w��#�.$ �4X" �zL�O#.� ��> �#�.$ OK G' �G��2 3"P��l6 Z�#��$% cJ � �O#�\ O"K���OK�4qPz L��"�J O"Pu cJ ��" ��O R�� L�"�5\"L�

¿e#t6 |E� �KO"K � #6 � ��. �-�\ �w L\ L��"�J ¿u"� &' cJ ��O �$% cJ Q" ;O#J P�I-6 P�:'6 4E6 �#�.$cJ ��O {#�P6��S �5W�X �Pz �#�.$ �L�K�� �#[� P�I-6 Q" |-u "O �EdX +$�2�6�R�" ,�wP6 &��Ã� cJ �K��"nPe �. 3O"PF Z�"Rq" #. � L�5W� ��2 OK P5[�. P��l6 �' U�WE�#� P��l6 Py�#�#�� �w4qPz L��"�J O"Pu ()�L�XO�� cJ ��" 4X"O
�R�O��#�P. � �.#�KO n"L�" �XOP. ���

��}w 4X" �Q� "L5." CPe Æ� �L\ O�h�� n"L�" P�W� OK �.#�KO 3#�}�Ä sq�� �#=�" �"P. �R�O��#�P. �}FP� OK4W�S�~��S�OL�� 4W�S�~�OL�� �}�> Q" o}5I� ��__I5� Q" |Ç[5� ��6 Æ� cX�6 �5qPz �#=�" 3#Ã~#d��a#�O^_I5� �4W�S�~"P��� v!#J Æ�R�q ��XL��� KO"���}�J OK ��2�6�R�" ��__I5� �4W���\�OL��|.#u +$¿.#�� �XOP.KO�� �td�� K�LF L�#. L\ L��#6 �.#�KO 3#�}�Ä �. Q#�� �w �6O�¼ OK �KP�z O"Pu �XOP. KO���K�\ ���Ã6 R�� �K#p5X" |.#u +#�KO K"�� � P¼#�Ä ,X#�� �.#�KO Y�O �td�� �XP5XK
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�#���� �|9� L��O�� O#w �. ����QP�Q �#�.$ �Ç�S�~�OL�� �#��XOP. OK �d�E� �#�.#�KO Q" �K#�Q K"LÃ6 �Q�P�"{�_E� #�
 �Ã�-e �KO#�B �.Pw � ���5�P6 ��� �T�Ww!" � �� �S�OL�� O"L�#2 �#�2�6�R�" +$ OK {�}E� o}5I�3#Ä�e" #�.#�KO ��" Q" �"Lw P� �w PpW�6$ OK �L\ |F P:"�. �#�Q#z � ��zO$ � ���}� ���K"O  	�P[. �#�5�~#ÃqOK #�.$ b�5J" �y��yB +$4��w KO�� OK �6�"��X ��y."�> L�"�6�� #��$ �Ä��=� �L�O"Nz��O#�5J" OK �"�T��� �"�I.$ 4ÃX� K�LF �6O"PF �AI�O#6 �L\ |F C��" �#[�� +$�X ��Nl6 ��F#� ��Nl6 4�}.#u �5W�X Æ��L\#. �"�I.$ �=F
+$ ¿.#�� ��}w Q" �O"KP.����� #. �=�5� OK 4X" P�l5� �}�J �#�Q �e OK �$ �LÃ. �X |Ç\ OK �5W�X Æ� ��B��a OK �O"KP.����� � o}5I� {�_q OK ¿-�� P� Q" �O"KP.����� O"PÇ6 ���A�� �XOP.KO�� �td�� OK K�>��#. �KO�$4XK �. �Ã�#> � �"�"Pq 3#Ä�e" �"�6�� �O#pF OK o}5I� �#�t�Ä Q" �O"KP.����� � S#1�2 �#�[�#�Q$4E6 �Ã�-e �#��5W�X 4ÃX� |�~K �. �Ä��_� �#�.#�KO Q" �K#p5X" P�J" ��K L�B OK �KP5Wz 3#t�tE6 K�>�3#�Ç� ���" ��w �~#�F OK KO"K 4�K�LE�� � �K�-� |�#W� ��y."�> #�.$ P�W� �e �"P. ����e �#�Q � �XOP.���zO$ ���}� &��� 7 2 ��� � ' 4h}m � #�Q#z {�}E� �#���� |9� �d�E� �#�.#�KO �"P. �5�K�LE�O"P�Ç6 � #�R�~#�$ K"LÃ6 �5-~" �L�w��� K#=�" 3O"PF �>OK � �.K |9� �Ç�R�q �#�P5�"O#2 � P:"�. �#�Q#z ���K"O�4\"K L�"�J �S�P2 P� �>K�. � nL� �#�Q �. �y5W. #��O"KP.�����

�}_q �O"KP.����� �����
�}�> Q" L�K�� #� �. ¿-�� Æ� O#5J#X � O#5qO KO�� OK �\QO"#. 3#Ä�e" �#B #� ��[B Æ� �O"KP.����� O"PÇ6 �L�K �#[� "O �#�Q {�e OK4h}m P��l6 �O"KP.����� O"PÇ6 �A�#�B +$L�B ,�wP6 #� Æ� K�>� KL=� ��Nl6�L\#. �zL�O#.|_q OK ¿�PX ��Nl6 |�~K �. L�"�6���#��OK +$ 
 +�}d�#� �#�.$ b�5J" Q" #6 K�\�� ��¼�6 �$ R�~#�$ � S#1�2 Z�#�Q$ ��a �O"KP.����� O"PÇ6 ��K�\ 4Ã�#�� 	 ��#JK�O #� O�#=�L\#. ���Lu #� L�L> �#�.$ b�5J" �>OK +$ ��w�K�. �S��� �L��K�#[� L�"�6�� S#1�2 �#�Q OK �P�z!�������#��Q P5��w 0�2 #. �w �~#F OK K�\ +$ �L\ O�\ �. P=�� 	�}F#X �#��"�I.$ OK K#�Q �KPw 0�2 ��9�
4XK �. "O �td�� �#��"�I.$ Q" �K��Ä ¿e#t� o}5I� �#�t�Ä Q" �P�z!����� �	L\#. �O"KP.�P�. |.#u ����e�"P�. ,X#��� � s�Ä��w �#��Pp�X K�>� �KO"�� OK �L�w ���Ã6 "O �O#pF +�}d� s�Ä L�"�6�� �w L�K���#�Ç�" �#B Æ� �O#pF �#�Q �.$ ��SO O#5J#X Q" �LÃ.�X |�#w P��_6 � �KPw^I[� "O s�Ä�w �#��#B�L�w�� K#=�" ��#���\ � �2�6�R�" R�~#�$ �"P. "O +$ ��� �. ��� �O"KP.�����L�#. ��#���\ R�~#�$ ,X#�� �P�z!����� OK {�"L5� 3#Ç� ��}w �2�6�R�" R�~#�$ �"P. +$ ¿.#�� Q" �P�z!����� OK ��4\"K Ph� OK L�#. "O P�Q KO"�� �$ P. ���Ä � K�\ {#�Ä"�5W. �ÇE� �$ OK � �L\ P2 ���#w n�Pi ��Ã� L\#. b#-6O" OK "�� #. L�#-� �2�6�R�" R�~#�$ �"P. �L\ ���6 ����� ��K�\

��



n�P�i Q" �K#p5�X" � K�\�� �K"K D�>P6 �"�[�\ n�Pi �}�6"�}2 s�Pe Q" �2�6�R�" {K#-6 {#�5F" 4}Ä �. ��K�\�� ��¼�6 �#6�w �#�Q |u"LF �"P. ctq �}�6"�}2�"�I.$ �O"KP.����� s�Ä |E� H�O#6 �}�> Q" 3#_I[� �#�6 4X" �Q� � KO"L�YQO" ��#�X#�\ ��L. ����� ��K�\ 4\"KK#� nPi ��O �$ S+ � 3O"PF�>OK|E� #� � P�y.$ Q" �w K�\ 4uK � L\#. ��[B "L-� Q" �Ç�� �}¼#q ��P6Æ�KR� OK L�#. ��[B Q" �O"KP.����� �K#=�" #dJ <�#5� OK �2�6�R�" {K#-6 � P�I-6 {#�5F" |�~K �. ��B �K�[� �K#p5X" ��[B Æ�KR� OK +$ ¿�=6�L\ L�"�JKO��� �#�B Q" L�#�. )E�> P6 �O"KP.����� 4X" K#�Q P�I-6 {#�5F" ��B s�Ä�w � Q#. �#B Q" �O"KP.����� OK ��P�z!����� �$ �Q#6 +$ Q" #6 K�\ ��}I6 �#B |J"K +$L\#. �5\"K �#Ç�" �Ç�#�B � KP�z �#=�" ��"L� �O"KP.�P�.�K�\�KO"�� #� O"Ks�Ä � O�du ¿.#�� OK ]�_I.�4X" +$ �EdX ��� nPÃ� ctq �EdX ����� Q#. �#��#B OK ��}�W� ��" �5\"K Ph� OK � K�. L�"�J 3�#p5� ���#w +$ ��� �. ��� �2�6�R�" ,�wP6 ��#JK�O 3O�#=� |9��4X" 4���" R�#F

�� DJH VWDUWLILFDWLRQ �� 6FUHHQ

�L\#. ��Pq$�}�W� P�Wp6 �}FP� OK L�"�6�� R�� �"�I.$ Æ� OK s�Ä #. ��X �L�.���� #���"�I�.$ � ��#�B �Ç-\ |E� � |9� L\#. �#B 3#_I[� ��}w �"P�� L�#. O"K0�2 �#��#B Q" �O"KP.����� �L�p� �L\ �O"KP.����� ��� ���Ã6 �"P. �O�\ 3O"PF �>OK KO�� OK �6#Ä�e" �XP5XK 3O�¼ OK ���A���K�. L�"�J
+$ �#������ OK O"L�#2 �#�2�6�R�" �P�z!�Q"L�" �#��5W�X � #�\�O ���

+$ {�Ç~�� 	���}�� Æ�
 �» � ��. OK �+�+��2 {�Ç~�� ��» � �+�2�� {�Ç~�� �»»» )-�Pt6 �Ã�-e +$ OK�#�~�Ç~�� Q#q P��l6 � 4~#F P��l6 Q" �\#� � �2�6�R�" P:" � �L�L2 Q" P:'5� �#uO" � K"LÄ" ��" �L�O"K K�>� +���2��a�2�6�R�" {K#-6 � 	K�J �_I[� +�M �dt� � O#I. O#[q #. �"Lw P� �3�#p5� �2�6�R�" {��Pq #.
 �L\ Pw!M +$�4X" #�y�X #. KO�JP.
�#y5XK � #. ctq 	��&���&� ��2���2  �+��+
 �2�6�R�" 4-W� P��l6 ��"^�I[6 �"P. �Q��P�z!�Q"L�" 4uK#�� ��#�z�K O�5Ç}�w �5W�X � ��#z�K �K�O� �5WW�X �"O"K �#�2�6�R�" �-W�O�q�� ]�_I� ��P> P5��P5Ç1X"�	� �O#�\ |Ç\
 4X" �XP5XK |.#u ��#z!�X

��



�K�\ �#y5XK KO"�&2� #� �S�OL�� Q#z 3O�¼ �. L�#. Ph�KO�� ����� �Q#z � �L\ #�F" ����"O�" #� ��O R}q cX�6 �»» h&3O"PF OK+$�����Q" P5�~ �}�� »�� K�LF �S�OL�� ���6 OK ��K�\�� �#y5XK KO"�^�}I6 Q" LÃ. �w K�\�� L�~�6 �S�OL��Q#zV1X � �L�XO �2�6�R�" {K#Ã6 4~#F �. &2� Q#z 3O�#=� OK Ph�KO�� +$ ����� ��2���2 Z=�X �"P. �#�. �W�#t� OK 
 �2�6�R�" 4-W� �P�z!�Q"L�" �"P. �P�z4.�eO � ^�}I6 |F"P� Q" LÃ. �L�XO {K#Ã6 �.&2��	� �O#�\ |Ç\
 K�\�� ��P> P5��P5Ç1X" �#y5XK KO"� G��2 	602: KO"L�#5X"

��



G  BBBBBBB5V � 5VW5VW 	�

����� OK ���&���& #� ��2���2�'�+� �2�6�R�" 4-W� � 5VKO"L�#5X" OK �2�6�R�" 4-W� � 5VW�4X" KO"L�#5X" �. 4-W� 	»�»»
 O"R� OK n"PE�" 3O�¼ �. G O"Lt�

� � 0HDQ GHYLDWLRQ � � 6WDQGDUG 0HDQ 2FHDQ :DWHU

�4X" µ»���� Q" P5�w G��2 �"P. �µ���� Q" P5�w G' �P�z!�Q"L�" OK � cX�5� �#dJ�KPw �P-�~#w �602: #. "O �$ � �5J#X ��"Q�O O#w �"P. �}J"K �O#w KO"L�#5X" �w4X" �Q� �#y[�#�Q$ P� OK

��



�d�E��#�2�6�R�"��K"O ��
�d�E� �#�2�6�R�"��K"O KP.O#w {�¼" � �O��6 ���

�L��\��� |�F #�.$ OK {�}E� K"�� 3O�¼ �. #� � �K�. +$ {�Ç~�� Q" ��R> 3O�¼ �. �d�E� �#�2�6�R�"

� � 'HFD\ � � %HFTXHUHO

�L�.#��� Z�#w ��5w!"��K"O K"�� �	 �\#2�Pq 
 ��R=6 ���#u s-eP. #�2�6�R�"��K"O
1  1R H�OW 	�


W �#�Q OK ��5w!"��K"O P_�Ä �#��6" K"LÃ6 � 1W  R �#�Q OK ��5w!"��K"O P_�Ä �#��6" K"LÃ6 � 1R�4X" ^I[� �4.#: /�6�R�"��K"O P� �"P. �w � �\#2�Pq 4.#: � � O
�w �7��� � K�\��^I[� �$ P�Ä ���� �}�X� �. /�6�R�"��K"O Æ� �\#2�Pq 4ÄPX

7���  BBBOQ�O 	�

�4X" L.#� Z�#w o_� �. #��5W� K"LÃ6 �Ç��" �"P. �Q� �#�Q �$ ��	4X" P�l5� {#X ���}�� L�B #6 ���#: ��K Q" o}5I� ��5w!"��K"O P¼#�Ä P�Ä ���� 


� � 'LVLQWHJUDWLRQ 3HU 6HFRQG

��R=6 �GSV ���#: OK�\#2�Pq Æ� 4ÄPX #. �w �K#� P� Q" �O"Lt� {K#Ã� �w4X" �{PÇ. �%T� ��5w!"��K"O LF"��K�\
OK #�2�6�R�"��K"O #. �.#��X � �.#�KO �#�-� �U#X" �Ã�-e O�e �. � �#�Q �e OK #�2�6�R�"��K"O ��R=6 ���#u� +$�X #. #��$ Q" �q#w �O"KP.�P�. 4�#�� OK � +$¿.#�� �ÃX�6 �"P. #�.$ ���. KO�$P. ��B �4X" �S�~�OL���XOP. �S�~��S�OL�� �#��5W�"K Py�K #. �"P�� #�.$ �X ���Ã6 ��"P.#�. �KO"KÆ�KR� �y5W. �"�I.$ ��Nl6 �#�Q�KQ#X�� �}�Ä "O �td�� Æ� +$ ¿.#�� Q" �P5t�uK � P5}�#w!
�X ���Ã6 �L��\������QP�Q +$ KO"�nP. � �"O#. L��#� ��> �#�.$ �w4X" ��#�Q Q" ����QP�Q +$�X �#�-��KP�z�� �#=�" �d�E� �#�2�6�R�"��K"O Q" �K#p5X" #. (P_E��

��



� Q" L�6O#-Ä �S�~�OL�� OK �K#p5X"KO�� �d�E� �#�2�6�R�"��K"O ��P5����> OK �Ã�-e O�e �. �.Pw /�6�R�"��K"O #� �KO#�B �.Pw � �> 4.�eO OK ���5�P6 #� � ��6" �P> #. �S�OL���L��\�� KO"� �S�~�OL�� �JPB OK � �5\"K K�>�
s�P�e Q" P�[. cX��6 L�~��6
 �Ä��_�� #�� 	�Ã�-�e 3O�¼ �. L�~�6
 �Ã�-e |Ç\ �K �. #�2�6�R�"��K"O ��"�L��\�� K#=�" �> OK 	P�}w����P6 � �"�5W� �#�[�#�Q$

+$ �JPB OK �$Z�"L�2 � ��+��7 ���5�P6 �����
KO��JP�. P�:" OK ��w 4X" {#�X ����� P��Ä ���� � � ��6" �P> #. �S�OL�� ��5w!"��K"O /�6�R�" ���5�P6K#=�" P�Q �"�5W� �#�[�w!"� s-e ���Q �> 3Q" �#��6" #. ��#��w �Ã\" ����#: �#���P6�� #� �SP�"P2 �#���6�P2PpW�6$ OK �$ L�~�6 4ÄPX �KO"K K�>� ���Q �> OK O#I. � +$3O�¼ �. � �L\ �L�Ww!" L�~�6 Q" LÃ. �K�\���4X" ���#: P. ¿.P� P5��5�#X P. �6" »��� DWRP�FP��V
���1 � ��3 � ��3 � ��+ � ��+H � ��%H � �kK���1 � �kK � ���F � ��3
�S�~�OL�� |Ç�X KO"� +72 3O�¼ �. � �L\ �L�Ww!" 4ÄPX �. #`q OK �L\ K#=�" ���5�P6 �hÄ" 4�Wu

� � 7ULWLXP 8QLW

�K�\�� �L��#� ����5�P6 LF"� � �"��Ä #. � �7�8� 4��Ä #. ���5�P6 �P�z!�Q"L�" LF"� �K�\��
��� GSP {K#Ã� �7�8� 4h}m #. +$ P5�~ Æ� � 4X" �+��+  �» ��� �2�6�R�" 4-W� �"O"K 7�8� Æ���R=6 	(PD[��� NHY ���Rw!#� �SP�" #. 
 #5. ��K�6P2 #. ���5�P6 �4X" �5���5w!" »��� ET � 	 �t�uK OK ��R=6
�K�\�� |�L-6 ���}� O"L�#2 /�6�R�" � ���}� �. �L\
��+ � ��+H � ��kE
���� {#X #6 ���� {#X Q" �"�5W� �#�[�#�Q$ �=�5� � P[. �#�5�~#Ãq P:" OK c�E� ���5�P6 L�~�6 Py�K �#[��Y�LI� "O PpW�6" �2�6�R�" {K#Ã6 � �Ã�-e DdX 3"O#=p�" ��" �4X" 	�> OK �"�5W� 3#[�#�Q$ ¿�� �#�Q
�$ ¿�Q�6 Q" LÃ. ��B 4X" P[. �5J#X �BPz!" 3"O#=p�" P:" OK �5���5w!"��K" O Z�"Rq" �"R�� ��" �~� �5J#X

��



�d�E� �#�2�6�R�"��K"O �R> R�� �K�Rq" �"R�� ��" "N~ 4W�� P[. {P5�w OK c�E� #. #��$,�wP6 �YR�O O"Lt��K�\�� +�WE�
�#�.$ �X ��y�#�� �-X#E� OK ���5�P6 �4X" �zL�O#. OK �$ O"Lt� #. ,X#�5� +$¿.#�� OK K�>�� ���5�P6 O"Lt���> 3��R� OK �$ O"Lt� #. ����QP�Q +$ OK �$ O"Lt� �w �O�e �. K�O�� O#w �. o}5I� �F"�� OK ����QP�Q�4X" P�Wp6 � �W�#t� |.#u �K#X Y�OÆ� #. �td��
7 O"Lt� �w �Ã.#�� OK�4X" L�L> ��Nl6 Py�#�#�� �»7�8� Q" Z�. ����QP�Q +$ ¿-�� Æ� OK ����6P6 Z�"Rq"�K�\�� KO�$P. {#X �» Q" Z�. +$4�Lu 	�5XO#w �Q#I� Q" �`Ã. |9�
 Z=�X LF Q" P5�w L\#. R�B#�

����QP�Q �#�.$ OK ���5�P6 P�K#t� P�Wp6 � �XOP. �������
#6 �»7�8� ��. 	��#�q"Pl> c�"P\ �. �5W.
 �"�5W� �#�[�#�Q$ Q" |-u �"O#. OK ���5�P6 �Ã�-e 4h}m ��y�#��K�LF �. ���� {#X OK � KPw "L�2 Z�"Rq" O"Lt� ��" ���� {#X Q" �"�5W� 3#[�#�Q$ Q" LÃ. �w�~#F OK �K�. �� �5q#� Z�#w #�[�#�Q$ ou�6 Q"V2 �#uO" ��" �L�XO �.��> �PÇ��� OK �»7�8� � �~#�\ �PÇ��� OK �»» 7�8��4X" �L�XO ����w LF �.
#� �. "O ����QP�Q +$�X^�I[6 �#Ç�" �"O#. OK �Ã�-e ���5�P6 ��"�5W� �#�5�~#Ãq Q" |¼#F ���5�P6 K�>�{#X �» Q" P5�"�> #� ��K O#�B Q" Z�. ��Ã� �K�. ���� {#X Q" LÃ. #� |-u �$ ��Nl6 ����y. ���"�6�� � �K"K�4X#��$ �L�.�5XK � ����QP�Q +$�X Q" ��#z!$ �"P. �.�J �#���"O �~� KO"L� ��"L�B 4uK Y�O��" �4X"
�#�-�. Q" |-u ��Ã� ���5�P6 Z=�X |.#uP�m � �w�}�J O"Lt� #. ����QP�Q �#�.$ �"P. ��p�� ���5�P6 �X� �"��Ä�L\ K#��[�2 �"�5W� �#�-�. Q" LÃ. � �#. ���5�P6 #. ����QP�Q �#�.$ �"P. �4-9� ���5�P6 �X� �"��Ä � �"�5W��4X"

�4X" 4���" R�#F �$ L��#6 OK � �KO#�B �.Pw #. �.#��X OK ��5�6P6 ���Ã6PJ"�" OK P9w!"LF #. �}_q3"P��l6 P:" Py�#�#�� �O"KP.����� �#y5W�" L_Ç� Q" ��6" �SP�" V�"S$ �P[5�� <�#5����A�� � ¿p6P� se#�� P6�#. ��#�q"Pl> ½PÄ OK P5[�. ���5�P6 4h}m �4X" �#5W�Q OK �$ |u"LF � O#�.�4X" |F"�X �. 4-W� �"�O#u �F"��

��



�� 5HJXODU � � /LTXLG VFLQWLOODWLRQ VSHFWURPHWHU

�KPw �K#p5X" �Ä��_� +#�KO #� ���"L�+#�KO �"��Ä �. �"�6�� ���A�� ���5�P6 Q" �X ���Ã6 OK KP.O#w Q" P�m���5�P6 ��#. O"Lt� K�>� �}�X� �. �"�6�� "O O�#=� ¿.#�� OK �B#�OK #� LXÆ� �RI� P�:'6 {�"4~#F OK ��9�OK +72 3O�¼ �. ���5�P6 s�OR6 ��K 4~#F OK �K"K �#[� P6O�K ¿.#�� OK �$ �w O"Lt� �Æ�KR� ¿.#�� +$ OK�K�\�� �K"K D�a�6 �Ä��_� �#�.#�KO 8E. OK �w4X" +$ �"P�� �$ 4wPF �P�z�2 � �5W�X Æ�
�7� ���5�P6 �P�z!�Q"L�" �#�\�O �������

� 4W��� O�Lt�� )��t5W� �$ �w �}�J 4h}m |�~K �. �Ã�-e +$ ����� OK ���5�P6 �5���5w!"��K" O �P�z!�Q"L�"�KP�z�� �#=�" �����R�~�P5Ç~" #. ����Ã� g�}l6 ��" �K�\g�}l6 P."P. L_Ç� Q"Z�. #6 +$ ����� "L5." �w4W�Q���}w � K�\�� ;O#J �S�OL�� Q#z 3O�¼ �. P5Ç-X �#�2�6�R�" "L5." +$ ��R=6 OK R�~�P5Ç~" �5W�X Æ� OKYO#�\ �#y5XK #. �L\g�}l6 �����V1X �L�#� L�"�J �u#. ��#�� �5q#� Z�#w �=F OK �����OK K�>�� ���5�P6Y�O OK �4X" �µ��» �P�z!�Q"L�" 4uK � �7�8� Z=�X |.#u LF Y�O ��" OK K�\�� �P�z!�Q"L�" ¿�#��¿�#� YO#�\ �#y5XK OK �L\ ���6 �R�. V1X � �L\ ���6 &�+� �R�. �"�T�� �5W�X OK +$ ����� Q" Py�KP�."P�. ¿�#� ���X��5�X �#y5XK #. ��t5W� YO#�\ Y�O OK ���5�P6 Z=�X |.#u O"Lt� �K�\�� �P�z!�Q"L�"#� �S�OL�� 3O�¼ �.
 �Q#z �L�O#�\�5W�X OK �µ�7�8� g�}l6 Q" LÃ. ���X��5�X �#y5XK OK µ�»7�8�R�~#�$ ���R� OK L�L\Z�"Rq" {K#Ã� �}FP� P� OK4�X#WF Z�"Rq" �5-~" �4X" µ»�� 7�8� g�}l6 Q" LÃ. 	�#5��K�. L�"�J
+$ �JPB OK �$Z�"L�2 � �KO#�B�.Pw! �����

� |Ã�q OK ��w 4X" �(PD[ ��� NHY� E ��K�6P2#�. {#X ���� P�Ä ���� #. �.Pw /�6�R�" �KO#�B �.Pw!KO�JP. P:" OK ��#u�q PpW�6$ OK P_�Ä ��" �L�w�� |�Ä 	�~��Ã� �.Pw 
 �� �.Pw L��#�� ��#���\ 3�#Ãp�"�K�\�� K#=�" P�Q Z�w!"� s-e ���Q �> 3Q" �#��6" #. ��#��w �Ã\" ����#: �#���P6��
��3 � ���1 � ��3 � ��+ � ��+H � ��%H � �kQ���1 � �kQ � ���& � ��3
� �L\��R=6 #5. ¿[Ã[6 #. P_�Ä ��" �KO"K K�>� �> OK�.PwL�Ww!"�. 3O�¼ �. �,�wP6 �T�Ww!" #. L�~�6 Q" LÃ.�K�\�� |�L-6 3Q" �.
���& � ���1 � ��kE � Q � 4
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¿.#�� � �L�Q3"K�>�� �w��#�Q #6 � �L�XO {K#Ã6 4~#F �. �> OK/�6�R�"��K"O ��" 	 �\#2�Pq 
 ��R=6 � L�~�6� ��� �.P�w �#���6" ���. �5.#�: 4-�W� KP�z 3O�¼ {K#-6 #��$ ��. � �K�. b#-6O" OK �> Æ��.PwQ#z #. +$�4X" �#Ç� � �#�Q Q" |t5W� �4.#: 4-W� ��" #��$ {�}E� C��" � #�.$ OK �w�O�e �. �4X" K�>�� ����.Pw!�#W>" � #�.$ OK O"Lt� ��" �K�\�� �L�"�J L�L> ��� �.Pw �#� �. � �K�. �» ��� K�LF BBBBB4-W� ��" O"Lt�&���&����#Ç�" �LÄ � #��$ �L\ "L>¾E� �. �L�#���4.#: L�5W� {K#-6 OK �> Æ��.PwQ#z #. �w ��#�Q #6 #��$ OK {�}E����" Q" �L.#���� Z�#w �#�Q O�P� �. �$ O"Lt� � �KPw ��R=6 �. j�P\ #��$ K�>�� �KO#�B �.Pw �> #. {K#-6OK +$ 4�#�u" �#��Q � L�L> �#��O"Ny.�XO ����QP�Q �#�.$ �X ���Ã6 �"P. �X#�[.$ OK �"�6�� 4�¼#J�KPw �K#p5X" Py�K |�#W� Q" �"�O#2 � �"�I.$
�L\ �L�K �$ P9w!"LF ���� {#X OK �w 4X" �"�5W� �#�[�#�Q$ PpW�6$ OK �KO#�B �.Pw L�~�6 Py�K �#[���4X" �L�XO �~K#Ã6 4~#F �. �#�> OK ���� {#X Q" )5�#�� ��> �KO#�B �.Pw O"Lt� 	� �O#�\ |Ç\


����QP�Q �#�.$ OK &��� P�K#t� P�Wp6 � �XOP. �������
v!#J ���Lu�}�J �.Pw {K#-6 � {�E�" 4}Ä �. �$ �KO#�B �.PwZ=�X cX�6 ����QP�Q �#�.$ s�uK �X ���Ã6P��l6 OK Py�K |Ç[� � 4X" �L�A�2 O#�W. �"O#. �Ã�-e �.Pw OK �$ Q" �\#� 3"P��l6 � �"�I.$ �#�L�Q#X �O"Lt� ���A�� � �}�Wq �#�5J�X nP_� P:" OK P[. �}�X� �. PpW�6$ &2�Z�#w |�~K �. �Ã�-e {K#Ã6 4~#F�.Pw P�Wp6 ����w3#t�tE6 P5[�. OK �4X" �"�5W� �#�[�#�Q$ ��6#-� ,�PI6 P:" OK �L\�q#a" �KO#�B �.Pw!�"P. �[I. 4�#aO {L� ���w!#6 �K�\�� �#=�" �e�.P� 3#-�wP6 ��& O"Lt� cX�6 �$ D�E_6 Q" V2 �KO#�B�4X" �KPÇ� "L�2 �ÃX�6 ����QP�Q �#�.$ �KO#�B �.Pw �.#��X
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�5\"K ^�I[6 |.#u &��� �w �Ã.#�� ��}w �"P. � 4-9� �.Pw �X �4X" ^�I[6 |.#u ��X �O�K �K {#F P� �.

� � 3HUFHQW PRGHUQ FDUORQ � � *HLJHU � 0ºOOHU

P� 	 {#X ���»
 �KO#�B �.Pw P�Ä ���� � �5���5w!" �\#2�Pq � ��R=6 �. �>�6 #. ��SPF |u"LF ¿u"�OK L�\#.�$ �.Pw �w4X" ��#�.$ ��p�� �.Pw �X� �4X" {#X �»»»» Q" P5�"�> �SPF Q"Z�. �KO#�B �.Pw #. �.$¿-���#�.$^�I[6 �"P. �L�.�t-e ��" �4X" {#X �»»»» Q" Z�. �$ �X �=�5� OK � �P�z!�Q"L�"|.#u LF Q" P5�w!��#�Q Ph� Q" "O #�.$ &��� � ���5�P6 R�~#�$ <�#5� Q" �#�R�� �K#p5X" �4X" L��K�X �Ç�S�~�OL�� Ph� Q" {#ÃqP�m�L�w�� ��Wt6 ��Pz �X �.4wP�F #�� �}E� ��Nl6 �$ P�Wp6 �w 4-9� ��& � 7 �X #. {#X »��� ��. �X ��Ã� ���� {#X Q" LÃ. � o~"�4X" �5XO#w!�#�.$ �#�6 |�#\ �4X" 4-9� & � �p�� 7 �X �$ �_I[� �w {#X �»»»» Q" P5�"�> � ���� {#X Q" |-u �+�4X" {#Ãq ��5w!"�K#p5X" Q" P�m �4X" {#ÃqP�m � Lw!"O �#�.$ �_I[� �w�p�� &��� �X #. {#X �»»»» Q"Z�. �X #. �#�.$ �;#. O�#=� Q#. +$ ¿.#�� Q" ��Nl6 ��9� �KP. O#w �. �~��Ã� +#�KO �"��Ä �. �"�6�� "O &��� �X ���Ã6 OK�4X" ^�I[6 |.#u ���#w ��» SPF K�LF #6 �#. &���
�KO#�B�.Pw �P�z!�Q"L�" �#�\�O �������

�L�w�� +#=�" "O s�uK O#�W. �P�z!�Q"L�" �#��#y5XK Q" �K#p5X" ��R~ +$ �JPB OK #�2�6�R�"��K"O �w O#�W. 4h}m���" �L��\�� #�Q#zOK ���X"R���� ,-X �S�~�OL�� OK �K#p5X" KO�� �#�2�6�R�"��K"O Q" |¼#F 3#Ã[Ã[6 ��}w!P�:" OK �L\ |�Ç[6 �#���P5Ç~" � 4-9� �#���� K"LÃ6 ��B K�O�� O#w �. #��$ Z=�X � �P�z!�Q"L�" �"P. �zT���#�P> Æ� Q#z ���X"R���� �KO"K �$ Q" �KPw O�-Ä �Ã\" O"Lt� �. ��t5W� �y5W. Q#z Q" 4.#: �=F Æ� OK ���X"R�����#y5XK ��P6�K#X �4X" �#�P> �P�z!�Q"L�" U#WF �#y5XK �}�X� �. �P�z!�Q"L�" |.#u �w4X#���P5Ç~" ��. o�Ãa

� � 3URSRUWLRQDO &RXQOHU � � E � /RJLF

�w4�R� ��" #. 4X" P~�� � Py�#z �#�O�5�w �.#[� �#�5J#X Ph� Q" ��-W� �#�O�5�w �4X" �*0 �L�O#�\O�5�w!�L�O"K ���#. 4�X#WF �^�I[6 4�}.#u
�K#p5�X" ���5�P�6 � �KO#��B �.Pw �P�z!�Q"L�" �"P. �Æ�S�~#5. �Q#z O�5�w Q" �2�6�R�" �#��#y[�#�Q$ P5[�. OK�. �KO#�B �.Pw �&�+�|Ç\ �. ���5�P6 �5W�X ��" OK �KO"K �K#�Q �}�J 4�X#WF �^�I[6 4�}.#u �w L��w���K�\�� �P�z!�Q"L�" &2�3O�¼
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� � /LTXLG 6FLQWLOODWLRQ

�KO#�B �.Pw �. 4-W� L¼OK #. <�#5� � &�+�3O�¼ �. �KO#�B �.Pw �$ OK �w4X" �¿�#� �L�O#�\ Py�K �5W�XP:" OK 4uO 
 �P[. 3"P��l6 Q" |-u PpW�6$ �T�� �5���5w!" �L��K �#[� �w �OL� ��� �.Pw �L�$�� 4XK �. �OL��OL� |�~K ���� �. �4X" ��KQ���Pu PJ"�" OK �KPw L\O+�B �5���5w!" {K#Ã� O"Lt� ��" �4X" 	�}�Wq �#�5J�X����� µ»�»� GSPJ�� �$ �5���5w!" �w �L\�5J#X Æ�~"Rw!"L�X" KO����" OK �K#p5X" KO�� KO"L�#5X" �K�\�� �5pz!�4X" �~$�.Pw!
#. �w �~#F OK4X" �OL� ��� �.Pw L¼OKµ»�� #6 µ »�»� ¿�#� �L�O#�\Y�O #. �L�$4XK �. 4uK P9w!"LF�L�XOµ»�»� SPF 4uK �. �"�6�� �Q#z O�5�w!

+$ OK K�>���#�2�6�R�"��K"O P�#X � ��� ���K"O �����
#��$ KP.O#w � �P�z!�Q"L�" �#�\�O K�>�� O"Lt� Z�"L�2 �������

O"L�#2P�m �w K�\�� L�~�6 ��� ��K"O �$ KL=� ,�PI6 P:" OK �4X" ��� ����"O�",�PI6 {�_E� ��� ���K"O�.#[� ���K"O �4X" 	 ��� Q�O 
 ��#6�w �}�J P�Ä ���� �"O"K ��K"O �~� KO"K {#X ���» P�Ä ���� ���K"O �4X"�. #��$ �K P� �4X" P:"�. Q#z ��K"O �w �~#F OK �L�O"K ��.#[� ��#���\ 3#�¼�_J � �K�. �5�qPi �K &D � %D

�LÏ�\�� ©5Ãy P_}s �ªK"O �$ �"P5JK P_}s �ªK"O£ª ©5WÐ �\#2wPÄ Q" ��#F P�#}s ��

O"Lt� �L��\���P�z!�Q"L�" �#6�w P�Ä ���� #. ��#[�"P5JK Q" |¼#F �#�#z �Ã\" cX�6 #� #��$ �P[5�� D �Ã\" �}�X�

�� 3&L�/LW � � )UHVK

� ���K"O �3&L�/LW Q" P5�w ��#F (K�LF ���P�\ �~��Ã��#�.$ �K�\�� �K"K �#[� �P5�~ P. �O�w�Ç�2 #. #�.$ OK �$�L�5W� ��K"O �» 3&L�/LW Q" P5�w!
�4X" P�Q 3O�¼ �. +$���\��S P�W� OK ��� ��K"O � ��� ���K"O ��� ����"O�" O�`F|�F ����QP��Q �#��.$ OK ��R�> O�e �. �w L�5W� ����"O�" 330 L�B ��#F �~��Ã� �.�XO � ��OM$ �#�y�XK#=�" ��K"O �K�\��|F P5�#X$ O"KP}w �#�.$ OK]�_I. �5���5w!"��K" O,�PI6 Q" |¼#F ���K"O �#��6" �K�\��Ph�� Q" ����QP��Q �#��.$ OK #���$ 4h}�m �=�5� OK �K�\�� |F P5[�. 4~��X #. �5F �L[� |F ���K"O Q" �L\�K�. L�"�J P�Q ,�6P6 �. �5���5w!"��K" O�"�I.$ �#�y�X #. +$U#�6 �#�Q � +$�X ��L�5W� P6 g�}m ���K"O Ph� Q" �6O"PF �#�.$ P5[�. � 3O"PF �>OK �
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�� 5D&O� � � 6KDOORZ *�:�

�4X" |F|.#u (L�L\ �L�"P}w ���K"O ��B L��w�� |F P5[�. ���K"O P}w �"O"K �#�.$ � P}w K�>� ��K�O�� O#w �. �Ç�S�~�OL�� +#�KO �"��Ä �. s�Pe �K �. ��� ���K"O#. #� �w!#X s��Ä +$|�~K �$ ��#. 4h}m � +$ K#�Q �X Py�#[� �»��»» 3&L�O {��Ã�4h}m OK �$ O�`F ��4X" L�w �}�J 4wPFO"P�u �K#p5X" KO�� �s�Ä �w �#�.$ � �w!#X +$ b�5J" ^�I[6 OK � �~��Ã� +#�KO �"��Ä �. ���K"O )-~#m ��L�$��4XK �. {��Ã� Q" P5[�. ���K"O 4h}m �4-9� ���5�P6 O"Lt� �5~#F ���B OK �KP�z��
��#z �4X" ��LÃ� � �Pz �#�.$ �. b�.P� �w K�\�� �L�K P5�~ P. �O�w�Ç�2 O"R� #��K #6 O"R� 4h}m OK )-~#m ��K"OP�#�X #�. o�Ã�a b#-�6O" #�� b#-�6O" �L�Ä 4~#F ��" �K�\�� �L�K �}_q P�l5� #� O"K���5�P6 KPX �#�.$ OK ���L�K�� �#[� "O ���5D� �k$U� �+H Æ��S��K"O �#�2�6�R�"

�4X" �5qO O#w �. �Ç�S�~�OL�� P�Wp6 OK �}�}u KO"�� OK ��K"O�}��X� ��. 4~���X ��. � �L�\ L�~��6 ���� ���O��6 � ���� �����"O�" ���� �����"O�" ,�PI�6 Q" �����}���4}Ä��. �$ �P��z!�Q"L�" � K�\�� |¼#F �»� ��X#52 Q" R�� �»� ��zO$ �K�\�� �P�z!�Q"L�" ��P>P5��P5Ç1X"�4X" |Ç[� PpW�6$ �»� ��zO$ #. |J"L6
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�Ä��_��#�.#�KO ��
+$ �JPB �. �Ç�S�~�OL�� �5W�X 4J#�\ O�h�� �. � �Ä��_� O�e �. �w K�\�� �5pz �K"�� �. �Ä��_� +#�KO�L��\�� KO"� #� s�OR6��}�> Q" L�\#. �¼#J �#��zT�� �"O"K L�#. L��O��O#w �. �Ä��_� +#�KO �"��Ä �. �w �K"������QP�Q +$ OK �$ ��#���\ � �Ç�R�q O#5qO �K�. 4.#: �+$ OK +�J 4�~�F �c�E� cX�6 +N> �LÄ �c�E� �#�P5�"O#2 P�#X � �Ç�~�OL�� c�"P\ P��l6 #� n"Pe" L�#> c�E� #. Z�w!"� ���zP� K#=�" �LÄ �,X#�� ���R� � �XP5XK 4~��X �|E� OK )E�> P6 � K#�Q 4�X#WF #. �P�z!�Q"L�" 4~��X �^�I[6 4�}.#u �c�E� � +$ OK Q#=� LF Q" Z�. �zK�~$K#=�" �LÄ �KO�� OK �6#Ä�e" �$ O�`F �P�y�2 #. � �L\ |�F +$ �#�P> cX�6 +$ �JPBOK �L\ s�OR6 PW�P6 #� +#�KO�L�$��4XK �. +$ �#�P> j�� � 4ÄPX 4�> ��Nl6 |E�

� Q" L�6O#-Ä �S�~�OL�� OK �K#p5X"KO�� �Ä��_� �#�.#�KO ��P6�L�Ä
�+���� �S�OL�� ��&R��» � �» 4~#-w ��� L� �&U � �� � �� �Pw � P�h� ��5w!"��K"O K"�� �

�/D� �#5�� � �0Q� R�y�� �%U� �P. �,Q� ���L��" |�-u Q" �L\ ��5w!" |.#u K"�� ����"K�O�p~�X ���"O�" �.���"K�O P�h� V�#XO�}q �y�O K"�� ����5�~ � ���R��� ��X#52 �#�L��P. � L�P}w �#Ãe Æ�� �L��#� ����3#-�wP6� #�Ç�� ��6�¼ ;"��" #� � �L��w ow K"�� #�O�#�\ #��P5w!#. #�z!#� |9� K"�� P�#X �
Q" �w �te#�� OK ����" |�#W� � ��K�6P2 {#�5F" �. Ph� �KPw �K#p5X" �"�6�� o}5I� �#�.#�KO Q"3�#p5� c�"P\ OK�K#p5�X" ��5w!"��K"O �#�.#�KO Q" ����Ã� L\#. �5\"K K�>� 4�K�LE� "Q�6P2 K"�� P."P. OK 4i#pF 3#�#Ç�" Ph��P�z!�Q"L�" 4�X#WF KP.O#w 4~��X4}Ä �.V�#XO�}q � �y�O�#�.#�KO �]#J �}�J �#�5~#F OK Py� K�\���o}5I�� �#��\�O �4X" �KPw "L�2 ���Rq"Q�O KP.O#w +$ � c�E� �zK�~$ K#=�" �LÄ � Q#��KO�� �w �}�J 4h}m�4X" �KPw "L�2 �K#�Q �ÃX�6 �#�~#X �e OK �P�z!�Q"L�"
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� #��#�Q#X �"P. �RwP� �5W� �"��Ä �. 3#�#Ç�" � #�5�~��W� f#E~ �.�,$($� ��6" �SP�" �}}�~"��.V�"S$ ����Ã�4�Ã�a� +$ ¿.#��KO��� OK ��#��> 3#Ä��e" �O�$¿��> �����Q OK � �K���� |�Ä o}5I� �#�O�[w 3#WX��� �X#��\"��� �#��#y5�W�" {P5��w � V��X'6 ��. �"L�u" ��#��> DdX OK ��> 3��R� �y��yB � �S�~�OL��

�� *OREDO 1HWZRUN IRU ,VRWRSH LQ 3UHFLSLWDWLRQ

|�Ä KO���O#w�#�\�O ��P�z!�Q"L�" �#��5W�X {P5�w OK ���A�� ��*1,3� �KPw ��#�> �Ç-\ OK�O"KP.������L�#���� �P:�� �#�Ç�w �}}�~"��. �#�KO"L�#5X" ��"O" � ���6 �
�X#�\O#w �#�Ç�w ��q � ��}Ä�O#Ç�� �#��S�P2 +�BO#B OK �,$($� ��6" �SP�" �}}�~"��. V�"S$ ���A���L�K�� O"Pu �`Ä �#�O�[w O#�5J" OK �~#� �#�Ç�w �KO"�� OK �
K#��[��2 P��Q KO�� �K Rw!"P� ��" �"�6 4��t6 �"P. O�[w OK �.#�KO 3#Ã~#d� Rw!"P� K�>�� 4�Ãa� �. 4�#�Ä #.�K�\��

3L��#6�w ��#�P. ���
�"��Ä �. ���Lu�#��#y5XK �JP. � �"�"Pq �#�K�-�w K�>� #. ���� {#X Q" �w+$3#t�tE6 RwP� 4�~#Ãq �. Ph��}Ãq �K#_5u" |�#W� �. �>�6#. � 4X" �K"K ��"K" K�J O#w �. �.#�KO � �S�~�OL�� OK #�2�6�R�" KP.O#w RwP� #��6

��



O#w��" �"P. KPw4��t6 O�[w�2�6�R�" �.#�KO3#Ã~#d�OK �}¼" RwP� �"��Ä �. "O+$3#t�tE6 RwP� �"�6�� O�[w!�KP�z O"Pu �>�6 KO�� P�Q KO"�� L�#.��6" �SP�" �}}�~"��. V�"S$ #. ��}Ä � ��q �#��O#Ç�� � c."�O4��t6 � o~"c.P�M �#��#�Q#X ��}w �O#Ç�� #. �$ ���Lu �#��5W�X �3"R��=6 |��Ç6 � �Q#XQ#. � +Q" �OL� 3"R��=6 Q" �K#p5X" � ���� �#�\�O #. +$ 3#t�tE6 RwP� OK K�>�� ���Lu �#�\�O ���Ry�#> � /� �}�>�KO#�B �.Pw ¿�#� YO#�\ � �R�. R5�X �5W�X �$FFHOHUDWRU 0DVV 6SHFWURPHWHU �#y5XK cX�6 �$�P�z!�Q"L�" �4�q"Pz ���6 &2� Q#z �#�F" Y�O �O�h�� �. ���QP�Q OK �.PX Z\�2 � ���5. �O"��K #. ���#2 �5���5w!" �P�z!�Q"L�" ]�_I� �#y[�#�Q$ K#=�" ��O#w c�"P\ K�-�. � #��5W�X ��O P. ��#��w �Ã\" 3"P:" nNF� O"�=�� �#�O�[w OK �.#[� �6#t�tE6 Rw!"P� #. 3#Ä�e" {K#-6 � ��}Ä c."�O �O"PuP. � |.#t5� �O#Ç�� � 3�L�"�5\"K ����Q ��" OK ��>�6 |.#u 4qP[�2 P�J" �#�~#X OK �w �td���L�P�z O"Pu Ph�L� KO��,WF �td�� �#�O�[w3"R��=6 � #��#y[�#�Q$ 3#�LJ Q" �K#p5X" �#Ç�" �XOP. � 7
3L�Q"OK ��#�P. ���

�.#�KO ����Q OK 3#t�tE6 �. Q#�� ��Rq"Q�OZ�"Rq" � K�>�� �#��S�P2 �O#w �=F �. �>�6#. 3L�Q"OK ��#�P. OKOK#�w � 3"R��=�6 3#6#�Ç�" �q#�w 4Ã�X� #�. �L�L�> R�=� RwP� K#=�" �"P. �R�O��#�P. �w K�\�� K#��[�2�#��#�Q#�X Æ�KR�� �O#Ç�� � �y��#�� #. L�#. �RwP� ���B K#=�" �KP�z �#=�" �L��$ �#�~#X OK �Q�^_I5��}}�~"��. V�"S$ ��t5W� �O#Ç�� #. � ��� � ��#y[�"K Rw!"P� �"P�" ��6" �SP�" �#�Q#X �P�� 3O"Q� �}�> Q" c.P�M����Q OK O�[w Q#��KO�� 3#t�tE6 � 3#Ã~#d� ��}w �#=�" 4�qPi � �"�6 L�#. RwP� ��" �K�\ �R�O��#�P. ��6" �SP�"DdX OK3#�LJ ��" ��"O"4�}.#u <�OL6 �. � L\#. �5\"K �6$�#�~#X OK "O�.#�KO ��S�~�OL�� OK #�2�6�R�" KP.O#w!�L�w ,Ww R�� "O �td���KPw �#�. P�Q 3O�¼ �. �"�6�� "O �RwP� ���B Q#��KO�� 3#�#Ç�" |u"LF
�Q� 3"R��=6 � �#�Q#X �����
� Q" L�6O#-Ä Q#��KO�� �X#X" 3"R��=6� �L=�� �T�Ww!" ���P6��K O"L�#2 �#�2�6�R�" �P�z!�Q"L�" �#��#y5XK � ������Q#X �K#�$ � ���6 �#y[�#�Q$ �o~"��KR�X �.Pw!
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�#��#y5�XK � �KO#��B �.P�w � ���5�P6 ��5w!"��K"O �#�2�6�R�" �Q#X�K#�$ � ���6 �#y[�#�Q$ � 3"R��=6 � +�#��$ �P�z!�Q"L�"K"��� ��#�F �#������� R�~#��$ � ��#����\ R�~#��$ {�"L5� �#��#y5XK � #��5W�X �"O"K ���\ �#y[�#�Q$ �/�V�#XO�}q
RwP� ��" Q#��KO�� |�XP2 �����

OK |�#�w YQ���$ � Æ�R��q #�� ����\ �"P5wK �>OK #. {��W� Æ� �RwP� ���B Q" �O"KP.�P�. � 4�P�L� �"P.�Q#X�K#�$ �#��#y[�#�Q$ P�#X 4�~��W� �"P. Q#��KO��^_I5� OK#w �4X" �Q��d�E� �#�2�6�R�" �P�z!�Q"L�"���\ �#y[�#�Q$ OK Pp� Æ� ��.Pw��K"O Pp� � ���5�P6 Pp� Æ�  O"L�#2 �#�2�6�R�" �"P. Pp� � |u"LF �P�z!�Q"L�" ��#�2�6�R�" �P�z!�Q"L�" � �Q#X�K#�$ OK |�#w YQ��$ �q#w �.P=6 �^_I6 Q" P�m L�#. ��~��W� ��" ��}w �4X"�4\"K L�"�J RwP� �Ãdt� Q#�� � O#w �=F �. �y5W. �#y[�#�Q$ P� Q#��KO�� OK#w P�#X �L�\#. �L�K �d�E�
�Q� �#`q �����

�-�Pt�6 �#�.P��Q ¿��> #�. �#y[�#��Q$ 4p�� �O"K" �#�5��Wu Q" P��m RwP� ��" �#��#y[�#�Q$ �"P. �Q� �#`q�K�\�� KO�$P. ¿.P�P5��»»
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NJ%� � ¿.#�� ��
*XLGH ERRN RQ 1XFOHDU 7HFKQLTXHV LQ +\GURORJ\� ,$($� 7HFK�5HS� 6HU� 1R ����� ,$($� 9LHQQD� �����6WDEOH ,VRWRSH +\GURORJ\� 'HXWHULXP DQG 2[\JHQ��� LQ WKH :DWHU &\FOH� ,$($���� 7HFK� 5HS� 6HU� 1R���� �����6WDWLVWLFDO 7UHDWPHQW RI (QYLURQPHQWDO ,VRWRSH 'DWD LQ 3UHFLSLWDWLRQ� ,$($� �������� (QYLURQPHQWDO ,VRWRSH '$7$� 1R���� :RUOG VXUYH\ RI ,VRWRSH &RQFHQWUDWLRQ LQ��� 3UHFLSLWDWLRQ ����������,VRWRSH 7HFKQLTXHV LQ :DWHU 5HVRXUVH 'HYHORSPHQW� 3URFHHGLQJV RI V\PSRVLXP��� RUJDQL]HG LQ &R�2SHUDWLRQ ZLWK 81(6&2 LQ 9LHQQD� ,$($� �����,VRWRSHV LQ :DWHU 5HVRXUFHV 0DQDJHPHQW� ,$($� 3URFHHGLQJ RI 6\PSRVLXP���� 9LHQQD� �����
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