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#�K �����
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j�� �. +�a#q x�OP6�P�6 x�O KKPz Q#m$ +�a#q OK �Q"���. �#�4�~#Ãq �Ç�#�B � 4X" �P5Ww!#J x�O �. ���Ã� L�\#. �Q#6 �w!��}I6 Q" �w!#F ���Ã� Py�K �#�x�O �KO"K ��K"�� �. Q#�� +�a#q �w4X" ��" L��� P6�P�6 �#�x�O �L\ L�"�J¿�#�¼ Q" �\#� 4X" �Ç�� �=�O#� #� R-X 
�.$�#�x�O {#9� O�e �. �4X" +�a#q �#�P> OK �5Ã�¼ �#�.�a#q4X" L�pX +�a#q x�O �Ç�6O�¼ OK �K�\�� ��}I6 #��O#wx�O Q" R�� KOQ 
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R�Pu �#�x�O � L\#. �O#Ç.$� �O�$ ¿�> �5W�X O"�> OK �w �Ã�#�¼ Q" j�e" �4X" ��#�z �P�\ x�O #� 3#��-~ ¿�#�¼ +�a#q ��}I6 L�����#J��p_�6 �P-��"O �"P�. L��w�� ¿qK �5W�X ��" OK �w �.�a#q 4�p�w � x�O � L�O"K O"Pt5X" +�a#q {#t5�"�4X" 4���" R�#F +�a#q
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L�\#. �L\ ��}I6 +�a#q OK �L��w ���W� ��. �"O"K 3#-�wP6 �JP. 4X" �Ç�� �w #=�$ Q"4�#�ÄO #�. �Ç��" Py� 4X" j���� K�\ ��"O" �Pd. OK �w �.�a#q �L���. �~� 
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�#�|�Ã~"O�5XK s�uK 4�#ÄO �R}5W� 
O�_E� se#�� OK �T�� �. ��#J ��p_6 Æ� OK �K#Ä P�m �#��. ^�I[6�4X" ��#J ��p_6 Q" L�KQ#. OK #� � +$ ����� OK �5i#pFÅP� �I6 ��. #. �w L�#���� L�~�6 �+ �6� �S�OL��L�p~�X Q#z 
+�a#q c�E� OK 
�Q"�� �. ��#���\ �#�Z�w!"�O"Lt� �KP. �#. 3O�Pa �. "O ��#J ��p_6 �P-�"O 
j�-d� #� ��. O#[5�" #. +�6 Q#z K�>� �K�\�� �5J#�\ �L�L�z!P. ���Ä4X" ��p_6 �5W�X ,X#��#� KPÇ}�Ä^J#\ Q#z ��" �Ç��" �. Ph� �L�K����#z!$+�a#q {�}E� �T�Ww!"�"O"K �w L\#. �S�OL��L�p~�X #. �"P�� 4X" �Ç�� R�� �#5�Q#z ���A�� �KO"K R�� �zL�O�J4�¼#J 
�K�. ��X�T�Ww!" �. L�#=�"�� �S�OL�� L�p~�X � �#5� Q#z L�~�6 �. �w �d�"P\ �4X" �$ �. 4-W� �P5[�. O#=p�" 4�}.#u4�#ÄO �#5� � �S�OL�� L�p~�X K�>� ��"P.#�. �KKPz�� �T�Ww!" Q" �O#Ä c�E� ,>�� �4X" L��Q#�� K#�Q O#�W.�L-}e�� "O �t�uK O#�W. ����" ��Q"��
3O�Lw! �����

{�}E� K"�� � L�#> s}Ã� K"�� O"Lt� P��l6 �K�\�� �#=�" �<�X 3O�Lw!� �#y5XK #. +�a#q 3O�Lw�P�z!�Q"L�"
4X" �L\ ��¼�6 �K�O� +�a#q OK 3O�Lw�P�z!�Q"L�" �4X"P:�� 3O�Lw �"R�� OK +�a#q �"P�� x�O L~���P�z!�Q"L�" ��K �}FP� ���[��6 �#�a�F Q" �>�PJ +#W2 3O�LwO"Lt� O#wK�J �5W�X Æ� �}�X� �. ���A����h�6 U#X" L�"�6�� 3#Ä�e" ��" �K�\�� ^I[� �5W�X ��" Q" �KPw O"Pq s}Ã� K"�� O"Lt� �=�5� OK � KKPz���KP�z O"Pu �O"KP.�P�. 3#�}�Ä ¿�PX � s�uK 
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�#�P> 3"P��l6 �����
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Q�O 
4Ä#X ,WF P. +�a#q cX�5� �#�P>,-�X "O ���"Q�O �#�P�> K#��Q 3"P��l�6 ÆB��w �O�$¿�> �#��Ç-\ )���Ä � KO"K �y5W. +�a#q �O�$¿�>�4�Ã�> �#��zT�� ���A�� � ¿�#�¼ j�� 
S#1�2 �#y5W�" j�� |�#\ �#�P> 3"P��l6 P. P:�� |�"�Ä P�#X �L��\���L\#.�� #��$ x��Pq�4X" P�Q ��#�Q ��#�P. U#X" P. �K�\�� KO"�ÆB�w �#���#J ��p_6 �. �w ��"Q�O �#�P> P9w!"LF
 D-¼ �» #6 �
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P��m �5�qO �#. �4X" P�\ �$ �qP_� +$ OK K�>�� {�}E� K"�� 4h}m �L��K �#[� +�a#q �Ç�P5Ç~" 4�"L��#�.�a#q ��}I6 Q" �\#� ���Ã� �w 4X" +�a#q �5W�X �. �K#Ä P�m �#���}I6 L��� �Ç�P5Ç~" 4�"L� �Ã�-e� O�.R� {�}E� K�O� �#�Q 4\"KK#� �+�a#q �#�P> OK �#Ãe Æ�� L��#� 
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{�}E��L��K�� |�Ç[6 "O �LF"� ��Pz ���L[� ��[��6 K"��� �"��Ä 4E6 R�� O�#�\ K"�� � �L���}w K"�� � {�}E� K"��»��� �O#=�� #�. ��#[m �#��q#¼ Q" O�-Ä 4�}.#u 
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4X" �K"K |�Ç[6 "O ��\�O �t-e b�PI� ��#u�qZI. OK �w ¿�#� �=F � �L\��[��6 +�XO �=F 
�#�Q �L��w��#6 � � �#J +�a#q Q" P5�~ P� OK P5�~�}�� �» #6 �» �#uO" �K�\��YO"Rz P5�~ P� OK P5�~�}�� ,WF P. �4\"KK#��K�\��YO"Rz � �P�z!�Q"L�" ��~�" ���[��6 ½�F Q" �>�PJ +�a#q �"P. P5�~ P� OK P5�~�}�� »��
	�5Ä#X ��� Y�O OK
 ��=F ���[��6 4�}.#u Z=�X �������

�#�v�}�q �#��zT��� Q" j�e" O�h�� �. �w K�\�� "P>" �{#Ãq �=~� KO�� OK 
�5Ä#X ��� ���[��6 Z�#�Q$ Y�O��[��6 �wZ�#�Q$ ��" 4�> �¼#_5J" �}�X� #� � ��P5�~ Æ� ;OL� ��"�5X"� 
Z�#�Q$ �Q"�~ Q" �4X" Æ�S�~��.

�� 6HWWOHRPHWHU �� 6HWWOHG 6OXGJH 9ROXPH �669�

�=�5� � 4X" P5�~ � Z�#=�z � ÈOR. Pdu #. ��O�}. ;OL� ��"�5X" ��" �KPw Pw!M �"�6�� "O K�\�� �L�"�J ��L��w!#6 �»» ��. ���Ã� �w 
L\ L�"�J YO"Rz ��669� �L\ ��[��6 �=~ �=F �"P. P5�~ P� OK P5�~ �}�� �. Z�#�Q$]"�J �w�.�a#q KO�� OK �KO"K �y5W. s}Ã� K"�� 4h}m �. Z�#�Q$ �=�5� � K�. L�"�J P5�~ P� OK P5�~�}�� �»»K�>� Q" �w!#F Z�#�Q$ �=�5� {#F P� OK � K�. L�"�J 3�#p5� r�q �#uO" #. Z�#�Q$ �=�5� KO"K �P5�w ���[��6#. KP�z�� O"Pu Z�#�Q$ KO�� b�}I� ¿�#� �w �KO��OK �"�t�uK �» Z�#�Q$ YO"Rz �4X" �O"KP.�P�. OK �6�Ç[�

�� 0L[HG /LTXRU 6XVSHQGHG 6ROLG �� 6OXGJH 9ROXPH ,QGH[ �69,�

�-X#E�� ��69,� ���=~ �=�F V�L�"� 3#Ä�e" ��" �5\"K 4XK OK #. �w K�\�� YO"Rz ��0/66� 4��Ä�K�\��
69,  669 � �»»» �0/66

+�a#q OK "Q�O#��. �#��W��#zO"�PÇ�� ���

�� 3DWKRJHQLF �� ,QGLFDWRU %DFWHULD

�#��W��#zO"� �"��Ä 4E6 �w "O^J#\ �#��P5w!#. � �"Q�O#��. �#��W��#zO" K�>� 
�Ç�S�~��.�PÇ�� �#�[�#�Q$+#W2 ��"KQL�z � ��p_6 c�"P\ nPÃ� �+�a#q� �"P. #��W��#zO" ��" �KQ#X�� ^I[� 
K�\�� �L�"�J ��S�6#2f#�E~ ��L�. 
4W�� O�Lt� �O"��� 
"Q �O#��. �#��W��#zO" j"��" ^�I[6 O�h�� �. ��#�[�#�Q$ �"P>" �L\#.���}w O�e �. �w K�. L�"�J �#��zK�~$ ^J#\ �#��P5w!#.� ^�I[6 �"P. nO#Ã5� O�d. �L\ �5qPz O#w �. Z�#�Q$O#w �. O�h�� ��" �"P. ���Ã� �w ��^J#\ �#��P5w!#.� �L\#.�� "Q �O#��. �#��W��#zO" K�>� Pz!#X#�\ � nPÃ���Ç�~� 4X" O�Lt�� R��� #�U�P�� ^�I[6 � YO#�\ �L�5W� �Ä�qL� � |w �#��Pq �}w |�#\ L��\�� �5qPz!

�



�4X" �__I6 3#�#Ç�" � �T�� �#��#y5XK 
�#y[�#�Q$ Q" �K#p5X" �R}5W� 
L��\ �5qPz O#w �. L�#. �w ��#�[�#�Q$�P�z!�P�. #��$ Q" �"�6�� +#W2 � +�a#q �Ç�S�~��. � �.�PÇ�� 4�p�w ���Ã6 �"P. �w Q#�� KO�� �#�[�#�Q$ Y�O

�� 6WDQGDUG 0HWKRGV IRU WKH ([DPLQDWLRQ RI :DWHU DQG :DVWHZDWHU

�4X" �L\ ��"O" |�#w O�e �. ��L5� KO"L�#5X"� +#5w OK KPw!
"Q�O#��. �#��P5w!#. �"P.^J#\ �����

L�O"K K�>� �#J +�a#q OK K#�Q �K#Ã~" r�q K"LÃ6 �. R�� �4W�Q c�E� OK �"�"Pq K"LÃ6 �. �w�Ä�qL��#��Pq �}w!�. Q��� �Ç�~ � L.#��� Z�#w �"�hF�� |.#u �"R�� �. +�a#q 	��p_6 ��K �}FP�
 ����#: ��p_6 3#�}�Ä �#�#2 OK�L�#� L�"�J �u#. ��p_6 ��K �}FP� Q" �>�PJ +#W2 OK K#�Q K"LÃ6���" � K�\��� YO"R�z ��Ä�qL�� �#���Pq �}w!� � �#��Pq �}w |w!� �#��"��Ä 4E6 �#��Pq�}w!� YO#�\ �=�5��#��W��#�zO" K"LÃ6 ^J#\ �"��Ä �. |�~K ��" �. YO"Rz �#uO" ��" �Ç�~� L�5W�� "Q�O#��. �Wp�~"�q #��W��#zO""Q �O#��. �#��W��#zO" ,~#m Q" P5[�. �L��w ���pÄLa K"�� P."P. OK #��$ 4��#t� �w L��\�� �5qPz O#w!�. "Q�O#��.�-�W� nNF ��"P.#�. �4X" P6�K#X #��$ YO#�\ � "Q�O#��. �#��W��#zO" Q" Z�. ,6"P� �. #��$ K"LÃ6 � L\#.���KO"L� K�>� "Q�O#��. �#��W��#zO" �w 4X" ��Ã� �$ �. #��Pq�}w!

�� 8QLW RI FRORQLHV SHU O�� PO �� 0RVW 3UREDEOH 1XPEHU

��P5�~�}�� L_Ç� OK #���}w!� LF"� �. �Ä�qL��#��P5w!#. YO#�\ � #��Pq �}w |wYO#�\ ��#[m P5}�q Y�O OK�. 4X" �L\ "P>" 
����� 4[w �"P. Z�#�Q$ �#��~�~ �K"LÃ6 �5qPzO#w �. #. Z�#�Q$ �w�6O�¼ OK � K�\�� ��"O"�LF #�Q�=� ,~#m OK �L\ L�"�J YO"Rz4X" �����Q" P5�~�}�� L_Ç� OK #��Pq �}w�~#�5F" K"LÃ6 �w ��031��KO"K 3O�Pa K�LF ��" gpF �"P. ���Ã���QP}wL��#� ���pÄLa {#Ç\" Q" �`Ã. ��"P.#�. 
�L\ L�u #��Pq �}wQ"
�1ÇX�PÇ�� Z�#�Q$ �����

]�_�J OK "O �5��t��M 3#Ä��e" 4X" OK#�u �$ ��p_�6 o}5I�� �#�L��$Pq � +�a#q �1ÇX�PÇ�� Z�#�Q$�KKPz��� PW��� {#Ã�q �=~ L��$Pq �T�� �. � #�L��$Pq {P5�w �}�X� �"L. � L�w ���'6 �5W�X �Ç�S�~��. �#��zT��Z�#��Q$ 
L�K��� O"L�[� #�L���$Pq |�#W� KO�� OK � L�w�� �\�O "O �=~ 4�Ãa� 
�=~ �1ÇX�PÇ�� Z�#�Q$

�� 3URWR]RD �� )LODPHQWRXV %DFWHULD

� �"O"LwS#�6 K�>� �LÄ #� K�>� � �$�Q�6�P2 ¿�Q�6 � j�� 
+$ �=~ ��\�O 
#��5I~ �P�#i |Ç\ �1ÇX�PÇ���L�K�� �#[� "O ��"�5\O �#��W��#zO"�PÇ��

�



��#���\,�wP6 ���
� +�a#�q �#��zT��� ]�_�J OK �Ã�X� 3#Ä�e" ��#J��p_6 |J"K �#�L��$Pq � +�a#q ��#���\ Z�#�Q$�w �K"�� 4h}m ]�_J OK �6#Ä�e" ��#���\ �#�[�#�Q$ �L�K�� O"Pu #� O#�5J" OK ��p_6 �#�L��$Pq 4�Ãa�� ��P> O#. ���Ã6 OK L��\ �5qPz Ph� OK �#�P> �"R�� #. �5u� �T�� �. 3#Ä�e" ��" �L�K�� #� �. 
L��\Z�#�Q$ L�#.�L�$ L�"�J O#w �. ��p_6 �#�L��$Pq {P5�w �Z�#2 �"P. O"KP.�P�. �. 3LÄ#W� ���A����. 4X" �Ç��� {��W� �#��#zO" #� � 4W�Q c�E� 4i#pF �#�Q#X ��X Q" �L\ OK#¼ Q�=� #. �y��#�� �"P.�L\#. Q#�� KLÃ5� ��#���\ �#�|�}E6 � ��R=6� {�}E�ZI. 4X" �Q� 
�KO"�� OK �KPw ��Wt6 ��Pz L�B �. �"�6��]#J n"L�" �. �>�6 #. "O ��#���\ 3#-�wP6#�� � ��p_6 �#�LF"� KPÇ}�Ä �.#�QO" �. �6#Ä�e" ���B �L�KPz Æ�Çp6 Py�LÇ� Q" �p~�� Æ� {�}E� P�m ZI.�L�w��Æ�w L�L> �ÃX�6 �#�FPe O#h5�" KO�� KPÇ}�Ä�q#¼ Æ�w �. �KPw n#¼ Q" LÃ.V1X � K"�� |w�P�z!�Q"L�" #. {�}E� P�m � {�}E� 3#-�wP6 4h}m ��. n�5J"K"�� 4h}m 
L�#> K"�� |w4h}m Q" {�}E� K"�� 4h}m �KPw �w #. �KKPz�� |¼#F 	��PÇ�� »���
 P5}�q ��#[m�L�$��4XK �. �"��"K #� {�}E� P�m

S+ �����
�uO �L�K�� �#[� {�}E� OK "O �S�OL�� ����4h}m 
L\#.�� �� #6 � ��. �$3"P��l6 K�LF �}wO�d. �w S+ �uOc�E� L\#. � Q" P6�#. Pz!" � �L�X" c�E� L\#. � Q" P5�w S+ �uO �A�#�B �4X" c�E� OK �9�J 4~#F �L��#�� ��4X" ��#�}u��w �d�E� OK #��W��#zO"�PÇ�� 
"P�Q 4X" 4���" R�#F O#�W. �Ç�S�~��. �#�.�a#q ��p_6 L��$Pq OK S+ �uO4�~#Ã�q � #�6 ��� �#�uO" �K�LE�� Q" ;O#�J c��"P\ OK � L�O"K �q#w 4�~#Ãq L\#. � #6 ��� ��. �$ S+ c�"P\

�� 1LWULILFDWLRQ

OK �KO"K 4�X#WF c�E� S+ P."P. OK �T�� �. ���Q#X3"P5��� |�Ä �KKPz��ou�5� #� �o�Ã`6 #��W��#zO"�PÇ��L�"�J�Ç�S�~��. �#�5�~#Ãq ou�6,>�� � �uO Q" P5�w �. S+ |�}t6 
�P5w!#. �"P. #�\$ P�m �Ç�S�~��. �#��5W�X�L�KPz!r#E~" Q" �w!#F c�"P\ ��" OK L�L\ P��l6 ���z P� �4X" � �uO �. Æ�KR� S+ c�"P\ �"O"K ���Ã� �#J +�a#q��"P.#�. �L��K�� |�}t6 "O S+ �Q"�� P�m �Ç�S�~��. �#�5�~#Ãq �4X" �y�#J P�m �#�.�a#q #� �5Ã�¼ �#�.�a#q

��



#�� � �O�$¿��> �5W��X OK �zL�L��z Q" �"��#[� �O�p~�X �S�OL�� ��. � �P�6 x�O �L�#[� #. �"P�� S+ 4q"�L\#.�� ��p_6 �#�L��$Pq�"O"K �#��5W�X Q" �JP. OK �w L�K |�}t6 �LF OK "O S+ 4X" �Ç�� ����#: �}FP� ��K"�� OK �Q#X3"P5�� |�Ä�K�\ �Ç�S�~��. �#�5�~#Ãq ¿�#� 
K�LE� 4��#�}u

�� $ONDOLQLW\ �� 6ROLGV

�4��#�}u �����
O#w4~��X �"P. �K�\�� �P�z!�Q"L�" �$ ��#�}u 4�¼#J �KPw �9�J �"P. Q#�� KO�� L�X" �"R�� #. +�a#q 4��#�}u4��#�}�u K#=�" �KLÃ5� 3#-�wP6 �K�\�� +#I5�" ���W}w 3#�.Pw P5�~ P� OK �Pz�}��� 3O�¼ �. 4��#�}u LF"�R�� +�a#q 4��#�}u L\#. K#�Q +$�5IX �w �6O�¼ OK �9� 
4X" P:�� 4��#�}u OK �qP_� +$]"�J �L��w���L.#��� Z�"Rq"�K�\�� �L\ ��}I6 �L�X" �5Ã�¼ �#�.�a#q ��p_6 {�5J" ,>�� ��p_6 �#�LF"� OK +�a#q K#�Q 4��#�}uOK 4��#�}�u OK |�}t�6 ��"P.#�. �K�\�� 4��#�}u Z�#w 8Ä#. 
����#: ��p_6 OK ���X#Ç�p�P5�� L��"Pq �KO"�� OK�L\#.�� ��p_6 Q" �}FP� ��" OK ���X#Ç�p�P5�� �L��K �#[� +�a#q ����#: ��p_6

�L�#> K"�� �����

�� 7RWDO 6ROLGV �� 'LVVROYHG

K"��|w!� O"Lt� �4X" ��L�#> K"�� |w!� �"��Ä 4E6 K�\�� ��"O" �w��#uO" Q" �Ç� 
+�a#q ���\Z�#�Q$ <�#5� OK

�� 6XVSHQGHG 6ROLGV �� )L[HG 6ROLGV

L�#> K"�� �. K�J �.�� �. R�� K"�� ��Pz �K ��" Q" Æ� P� � K�. L�"�J ��s}Ã�K"��� � ��{�}E� K"��� |�#\ �L�#>

�� 9RODWLOH 6ROLGV

�L��\�� ��Wt6 ��O"Pq � �4.#:���E� � ��p_6 |F"P� 
�>�PJ 
�K�O�3"L�#> 4h}m �"R�� Q" O"KP.�P�. �w4X" ��" �R}5W� ��p_6 L��$Pq {P5�w!�4X" �L\ ��"O" �y�#J �#�.�a#q L�#> K"��YO"Rz Q" �"����� � {�L> OK �L\#. �5\"K j�e" #��$ �P�z!�Q"L�"

��



�y�#J �#�.�a#q L�#> K"�� YO"Rz Q" �"����� �� {�L>
P5�~ P. �Pz�}�� ,WF P. L�#> K"�� P�K#t� L�#>K"�� �L�.��Pz!��u cX�5� o�Ãa��»» �»» ��» L�#> K"�� |w!�»» ��» ��� 4.#: L�#> K"���»» ��» ��� O"Pq L�#> K"��

�������������s}Ã� K"����» � �»» �»» s}Ã� K"�� |w!�� �» �» 4.#: s}Ã� K"����� ��» �» O"Pq s}Ã� K"��
����������������������{�}E� L�#> K"����» �»» ��» {�}E� K"�� |w!��� �»» ��� 4.#: K"����� �»» �»� O"Pq K"���4X" O"Lt� ��" Q" Z�. ��#z �#5W}y�" O�[wOK �

�� %LRFKHPLFDO 2[\JHQ 'HPDQG �� &DUERQDFHRXV 2UJDQLF 0DWWHUV �QRW QLWURJHQ�

�%2' �� �Q�O � ��Ç�S�~��. �T�Ww!" Q#�� �����
Q" �L\4\"KP. ]#J ����� Æ� �Ç�S�~��. 4�-96 O�h�� �. Q#�� KO�� �T�Ww!" O"Lt� ���Ã6 �"P. %2' � Z�#�Q$�L\#.�� +�a#q{�e �. Q�O �� #6 �� |�#w4�-96 4X" �Ç�� � KO"K �y5W. c�E� �#�K �. �Ç�S�~��. 4�~#Ãq 4ÄPX �w��#=�$ Q"�~$K"�� ��» K�LF P9w!"LF c�"P\ ��" OK �w4X" �L\ KO"L�#5X" Q�O� � �» kFc�"P\ OK%2' Z�#�Q$ 
L�#=�"� +�a#�q ��#J��p_6 �F"Pe {�¼" OK ��� Q#�� KO�� 3#_I[� Q" �Ç� %2' � �P�z!�Q"L�" �L�KPz�� 4�-96�"P�. Q#�� KO�� �T�Ww!" O"Lt� Q" ��#z!$ O�h�� �. ���Ã� %2' � Z�#�Q$ #��F"Pe OK �4X" #��$ �~$ O#. ���Ã6��L. �~$K"��
 ���.Pw �~$K"�� ���X"L�Ww!" �"P. �w��T�Ww!" O"Lt� �K�. L�"�J+�a#q ������~$K"�� ���X"L�Ww!"�w�6O�¼ OK �K�\�� �L�"�J �&%2'� ���.Pw 3#-�wP6 Q#�� KO�� �T�Ww!"� �"��Ä 4E6 K�O�� O#w!�. 	�S�P5��

��



�"��Ä 4E6 �w ��K �}FP� ��#���\ �#�[�w!"� 3O�¼��" OK 
���K O"Pu ����X"L�Ww!" c�"P\ 4E6 (KL=� "O ������ 3"P5��� ��."O v!#�����$ 
K�>��� �#��P5w!#. �}FP� ��" {�J OK �L�$�� Z�2 L��\�� �5J#�\ ����X#Ç�p�P5����L��w�� |�L-6 4�P5���KO"K b#-6O" +�a#q ����� #. R�� ��S�P5�� �#�Z�w!"� �. �6#�.Pw �#�Z�w!"� Q" c�E� P��l6 �"P. Q#�� KO�� �#�Q�L�L�2 4X" �Ç��� 
L�\#�. �5�\"K K��>� +�a#�q ����� OK �-u ���X#Ç�p�P5�� OK {#Ãq �#��W��#zO" �Ç�#�B�L5p�. r#p6" Q�O � ��6#J Q" |-u ���X#Ç�p�P5���#�Z�w!"� "N�Ã� 
L��O�� O#w �. ��.Pw %2' nNF �"P. 
L�5W� �"�}FP� �K �F"Pe �"O"K �w ��#���#J ��p_6r#p6" 3#ÃqK �. 4�-96 �#�Q Q�O � {�e OK 4X" �L\ 4�-96 �.�J �. �w ��K �}FP� +#W2 OK L��"�6�� ��S�P5��P� OK �Pz �}�� ��» #6 �»» ��. ���Ã� #Ç�P�" �LE5� 3�#�" O�[w�#�.�a#q OK �Q�O� Q#�� KO�� �T�Ww!" �L�5p�.��p_6 OK �L\#. O"Lt� ��" Q" Z�. �#5W}y�" O�[w OK KO"K �#Ç�" �Ç�~ 4X" P�l5� 	�P�\ �#�.�a#q �"P.
 P5�~4X" �Ç�� 
�w �\�"P6 � �M�p� �#�.$ #. 4X" �L\|_5� #��$ �. +�a#q �O�$¿�>L�L> �#��Ç-\ �w��#���#J�L\#. Æ�KR� �#. �"R�� P9w!"LF O"Lt� �. %2' ��KPw ��¼�6 (3$ 
%2' � �P�z!�Q"L�" 4uK Z�#w �=�5� OK � �6Q" K"�� ���X"L�Ww!" |J"L6 Q" �P�z�}> �"P.�K�\ �P�z�}> Z�#�Q$ 3L� OK �6Q" K"�� ���X"L�Ww!" Q" ]#J �L�O"K Q#. K"�� �K�Rq" #. �w4X"

�� &KHPLFDO 2[\JHQ 'HPDQG

�&2'� ���#���\ Q#�� KO�� �T�Ww!" �������
�����OK ��#���\ ���X"L�Ww!" ��#2 P. Y�O��" �4X" +�a#q �����Æ� %2' ¿�PX ���I6 �"P. &2' Z�#�Q$Q" P5[�. ���Ã�&2' Z�#�Q$ <�#5� �L�w�� ���'6 4Ä#X � #6 � �e Q�O � �#=. "O �Q�3#Ä�e" � L�w�� |�Ä�4X" %2' Z�#�Q$OK ��#���6 �. &2' Z�#�Q$ �=�5� KP.O#w ��"P.#�. 
4X" 3�#p5� #���#J��p_6 OK &2' � %2' ��. �d."OQ" �w �"�=�5� �L\#. �L\ "P>" �� 3"Q"�� �. �%2' � � �&2' � Z�#�Q$ �w 4X" ��" �R}5W� ��#J��p_6 �P-�"O�~� �KPw �-X#E� "O%2' � &2' �d."O �"�5. ��#J ��p_6 P� OK �w K"K L�"�J �Q#>" 
L�$��4XK �.Z�#�Q$ ��"�K�. L�"�J P�l5� �O"��� �>�PJ +#W2 � �K�O�+�a#q KO�� OK �uO ��"
4�-96 +�J �w ����#: +#W2 KO�� OK �w K�. L�"�J »���� �K�O� +�a#q �"P. ���Ã� �%2'�&2' � 4-W�P�l5� P5�~ P� OK �Pz�}�� �»» #6 �»» ��. #�+�a#q OK ���Ã� &2' �uO �L.#��� Z�#w »���� �. 4X" �L\�4X"

��



�S�P5�� �����
�KO"K K�>� P�Q 3O�¼ O#�B �. +�a#q OK �S�P5���~$�S�P5�� �	�����$ ��� � K"Q$v!#����$ 3O�¼ �.
 �w!#����$ �S�P5�� �4�P5�� �3"P5�� ��4X" �~$ K"�� 4�-96 �"R�� Py�#�. +�a#q OK �S�P5�� j"��" Q" Æ� P� K�>��~$�S�P5�� "P�Q 
4X" 4�P5�� �3"P5�� 4h}m Q"Z�. �w!#����$ � �~$�S�P5�� 4h}m �Q#6 +�a#q OK 
{#9� O�e�.P. ���Ä �L\ L�"�J |�L-6 3"P5�� #� 4�P5�� �. ,X#�� c�"P\ OKV1X �v!#����$ �. "L5." �5W�Q |�"�Ä P�:#6 4E6�L�w nP_� "O �S�P5�� Q" �5�Wu L�"�6�� �Ç�S�~��. �K�6 ��"Z�"R�q" �L��K ���"O" +�a#q ��p_6 #. �d."O OK �5��t�M � YQO" #. 3#Ä�e" L�"�6�� �S�P5�� j"��" OK 3"P��l63"P5�� 4h}m �5qO�#. �4X" �=~ LF Q"Z�. ¿�=6 ��zL�L�z4~#F �L��K �#[� ��~�" ���[��6 OKv!#����$4h}m�4X" ���X#Ç�p�P5�� �#�Z�w!"� L��� 
��p_6 ��K �}FP� OK 4�P5�� �4X" �S�P5�� O"Lt� |w,WF P. P5�~ P. �Pz�}�� �� #6 �» ���Ã��P�\ �#J +�a#q OK �S�P5�� nO#Ã5� 4h}m#�6 �� � �~$ �S�P5�� P5�~ P. �Pz�}�� �� #6 � O�.R� P�K#t� Q" �	3"P5�� � 4�P5�� 
�w!#����$ 
�~$ �S�P5�� ¿�>
�5\"K K�>� 4X" �Ç�� 3"P5�� � 4�P5�� P6���#2 �#�5h}m �5-~" �K�. L�"�J �w!#����$ �S�P5�� P5�~ P. �Pz�}���»OK K�>��� 3Q" �. %2' 4-W� K�\ �q#a" �y�#J +�a#q �. %2' ��#F �5Ã�¼ �#�.�a#q �A�#�B 
L\#.���B OK �K�. L�"�J �5W."� �S�P5�� 4h}m �. L��$Pq 3O�¼ ��" OK � L\ L�"�J P5[�. nO#Ã5� LFQ" +�a#q�KPw ���'6 "O �Q�3Q" Py�K ¿.#�� Q" �Ä��_� 3O�¼ �. L�#. �5~#F�S�P5�� O"Lt� 
KO"K K�>� #��S�P5�� j"��" Q" Æ� P� #� � |w �S�P5�� �P�z!�Q"L�" �Z�#�Q$ �"P. �KLÃ5� �#�\�O

�� .MHOGDKO

�P�z!�Q"L�" �"�6�� "Ov!#����$ ��~$�S�P5�� O"Lt�Y�O��" #. �K�\�� �P�z!�Q"L�" �{"L}=wY�OQ" �K#p5X" #. �~$� 3"P5�� P�K#t� �L\ L�"�J PWw �L�$4XK �. �=�5� Q" �L\ �5qPz!�Q"L�" ��#z!"L> �w �w!#����$ O"Lt� (LÃ. �w KPw!"O4�P5�� �3"P5�� |w O"Lt� �w K�\�� ���Ã6 �\�O #. R�� 3"P5�� 4h}m �L��\�� �P�z!�Q"L�" ��#z!"L> R�� 4�P5���L��w�� PWw �$ Q" "O 4�P5�� O"Lt�V1X � �KPw �P�z!�Q"L�"
PpWq �����

� L\O �"P. �X#X" K"�� Q" �Ç� � K�\�� KO"� +�a#q OK �KLÃ5� 3#-�wP6 3O�¼ �. 
�S�P5�� L��#�� R�� PpWq�4X#��W��#zO"�PÇ�� |9� L�~�6

��



�� (XWURSKLFDWLRQ �� 2Q � OLQH

P=�� �EdX +$ ¿.#�� �UOK�Q�P�2 � #�Æ~$ �K#Ã~" r�q ��#q�Ç\ �. �EdX �#�.$ OK PpWq LF Q" Z�. K�>�+�a#q �#���#J ��p_6 Q" �>�PJ +#W2 OK PpWq Q#=� �"R�� �"P. ��#�KO"L�#5X" 4\Nz �w �}��K �. �K�\���4X" �L\ �5qPz Ph� OK3#-�wP6 �&�6 �P�z!�Q"L�" 
K�\ �L�#[� ��~$3#pWq� � �3#pWq �}2� 
�3#pWq�6O"� 3O�¼ �. L�"�6�� R�� PpWq�K��6 �"P�. ��w 4X" Pp�Wq 3#-�wP�6 j��� ��P6 nO#Ã5� 3#pWq �6O�" �L\#.�� �3#pWq |w!� �"��Ä 4E6 PpWq|.#�u 3#-�wP�6 �w �3#pWq �}2� 3#-�wP6 Q" �`Ã. �4X" �Q� �$ {P5�w KO"�� �`Ã. OK � �K�. ��"Pq �Ç�S�~��.�L��\�� |�L-6 3#pWq�6O" �. �L�X" c�E� OK L��\�� �L��#� �L\ R�~�OL��P5�~ P. �Pz�}�� � #6 � |�#\ �w K�. L�"�J P5�~ P. �Pz�}�� �» #6 � |w3#pWq O"Lt� ���Ã� �y�#J �#�.�a#q OK�4X" ��LÃ��#�3#pWq P5�~ P. �Pz�}�� �� #6 � � �~$3#pWq
P}w! �����

���pÄLa�"P. ���Ã� P}w �KO"L� K�>� �#J +�a#q OK {��Ã� O�e �. K"Q$P}w 
P}w L�L\ O#�W. �-�wP6 |�� ,-X�.�Q#X�~#X L��$Pq {P5�w �"P. �.�J �}�X� �$ Q" |¼#F <�#5� vOK � �L�#��u#. P}w �P�z!�Q"L�" �K�O�� O#w �. �KPw!�L\#.��"O �=�5� � �P�z!�Q"L�" L�"�6�� ����"K O�e �. �w �6"R��=6 Q" �K#p5X" #. #� � ��#y[�#�Q$ �#�\�O #. �L�#��u#. P}w!�K�. L�"�J �P�z!�Q"L�" |.#u 
L�w ��Ä"
#�L�p~�X �����

��#J ��p_6 3"R��=6 � 3#W�X'6 � +�a#q �O�$¿�> �Ç-\ �zL�O�J,-X P�5W� O�e �. �O�p~�X �S�OL��� �zL�O��J3L�\ Py�#��. L��"�6��� L�p~�X 4h}m �P�z!�Q"L�" �4X" {P5�w L��Q#�� � �5\"K ��X 3"P:" � �L\�L\#. �zL�O�JQ" �P�y[�2 �#���#�P. �K�. P:�� O�e����

�� )DWV� 2LOV� DQG *UHDVHV �� (PXOVLRQ

�#�V�Pz � �m�O 
�.PB �����
K"�� ��" �L��\�� KO"� O�#�\ K"�� 3O�¼ �. ��#J��p_6 OK +�a#q �#�P> OK #�V�Pz � �m�O � +PB K"���. {�}E� 3O�¼ �. #� +�a#q |J"K OK ����W~��" 3O�¼ �. #� O�#�\ 3"OM 3O�¼ �. 4X" �Ç�� �)2*��L��\ KO"� ��#J ��p_6

��



�� 3RODU �� 1RQSRODU

��R=�6 |.#u� ���Ã� L�\#. �-du �w �K"�� �L��\�� �L�. ��Pz R�� ��-du P�m K"�� � ��-du K"�� �. +PB K"��

�� %LRGHJUDGDEOH ��3ULRULW\ 3ROOXWDQWV

3#t5[� Q" �Ã�-e O�e �. � �K�-� ��R=6 |.#u �zK#X �. �-du P�m K"�� � L�"�L\¿qK 3#�"��F Q" � �K�. ���Ç�S�~��.�L�\#.�� �5p����"O" K"��� ��" nNF �"R�� KO��OK "O �6#Ä�e" ��#J ��p_6 3#W�X'6 �>�PJ � �K�O� OK )2* �P�z!�Q"L�"�K��6 ��. ��m�O � �.P�B 
K��\ KO"� ��p_6 ����#: �}FP� �. LF Q" Z�. V�Pz � �m�O � �.PB �Ç�#�B �L�w���=�5� OK � L��"Pz L�"�J �L�w �. �Ç�S�~��. �=~ ���[� �6 
#��.PB �w�~#yB ,-X �. � L�-WB L�"�J �Ç�S�~��.�K�\�� P�#i ��#J ��p_6 �>�PJ OK LFQ" Z�. L�#> K"��
�4��~�" OK �#��L���$ �»����

�#�Q#X cX�6 #��$ �K�. ��X � �"�"Pq nP_� ,-X �. �w L�5W� ��#���\ K"�� Q" �K"LÃ6 4��~�" OK �#��L���$K"�� �zKP5Wz 4}Ä �. 4XP�q ��" �L�"�L\ ��"O" �#� ���� �. �5XP�q OK �(3$� #Ç�P�$ 4W�Q c�E� 4i#pF�5qPz O"Pu 8E. KO����X �#zL��w!�K�~$ {�L> OK �w�K"�� 
4X" P��l6 {#F OK �5X��2 v!#�PdJ ���X��#���\�L��\�� ��Wt6 ��Pz �K �. � �L\ �\#� �5Ã�¼ ¿.#�� Q" �}w O�e �. 
4X"�L\#.�� #�Zw!�P[F � �~$�#�{�F |�#\ �w �~$��X3#-�wP6 ��Pz! ��L\#.�� |�q � O��#�X � ��y�X 3"R}q 3#-�wP6 |�#\Py�K ��Pz! ��#��#y5XK vO"L6 �R}5W� 
4X" �L\ Pw!M {�L> OK �w �K"�� ,~#m O"Lt� ���Ã6 � ��#X#�\ �"P. Z�#�Q$ �"P>"OK LF"� Æ� K�LF OK � 4X" ��R> �y�#J �#�.�a#q OK K"�� ���z��" 4h}m �Ç��" )q#`� 
L\#.�� �"�L�A�2�4X" LF"� ���}�. Æ��A�#��B �K�\��� �K#p5X" ]#J �Q"�~ Q" R�� �O"KP.����� �#y�� OK 
|�#X� � �Q"�~ �#��zK�~$ Q" �P�z�}> �"P.{L-� Æ�S�~��. L\O �L��w L�w |�#Ä �. 
LXP. ���Ã� LF �. 4X" �L\ Pw!M ���X {�L> OK �w �K"�� ,~#m 4h}m"O +�a#�q Æ�S�~��. ��p_6 L��"�6�� 
L�\#. ���Pw!� P�h� ��y�X 3"R}q ��#F �w �5Ã�¼ �#�.�a#q �L��\���L�Q#X ou�5� #� �o�Ã`6,>�� �3&%� �P}w �}2 �#�}��q �. #� � ���> L��#� #��$ Q" �JP. �Ã�=6 P:" � �K�. ��X,-X �. ��X K"�� ��}I6OK � �KPw "L> "O ��X K"�� 
�Ç�S�~��. �#��W��#zO" �w4X#�Ã� ��L. ��" �K�\�� �.$4W�Q c�E� �. �KQ ��L¼L�F ��. ��w �5�u� #�6 
L.#���� Z�"R�q" <�OL�6 ��. ���"Nm �P�=�Q OK ���Ã� K"�� ��" ¿�=6 �L��w�� ¿�> K�J�LXO�� �#W�" L��#� ��"Nm �P�=�Q OK ��#�5�" �#��R��#zO" �JP. �"P. �zL��w���W�

��



�� %LRDVVD\ 7R[LFLW\ 7HVWLQJ �� 6DPSOLQJ

��=�X 4W�QY�O �. 4����W�Z�#�Q$ ������
�w ��=�X 4W�Q Y�O �. 4����W� Z�#�Q$� ���� Y�O+�a#q OK ��X K"�� Q" Æ� P� �KPw ^I[� �#> �.K#��Q ���R�� � #���O"��\K Y�O ���" Z��Rz sd�� �K�\�� �5qPz O#w!�. 
4X" �Ç5� +#W2 �}w4��X ���Ã6 P.Ph�� Q" � �5�\"K ��#���\ P�:#6 Py�LÇ� P. ���X KO"K �#Ç�" �w 4X" Pw!M �#�#\ �L\#.�� ��X K"�� �P�z!�Q"L�"�>OK �w "O �"�L�Q3"K�>�� �=�X 4W�Q Y�O �. 4����W� Z�#�Q$ �"P. �L��w L�L[6 "O Py�LÇ� P:" Æ�S�~��.�"R�� #6 
L��K�� O"Pu ��#J ��p_6 �>�PJ +#W2 OK 4X" �L\ ^I[� �}w 4����W� �. 4-W� #��$ 4�X#WF4�����W� c�"P\ � O#w ��" OK �L�Q K�>�� j�� �X ���Ã� �K�\ ^I[� 4��X 3L\ �. 4-W� #��$ 4�X#WF
��#X#�\ 4�> 4X" �Q� 
L\#. 4����W� �"O"K �>�PJ +#W2 �Ç�#�B �L��\�� �.#�QO" �O#�$ Y�O �. c�E��K�\ �"Lu" ���X |�#w nNF #� � �#_t�

��O"KP.����� ���
�O�$¿��> ����\ 
�O"KP.������ |���K ]�_�J OK �6#hF�� �R}5W� P:�� �O"KP. ����� ��#�P. �"P>" � CPe� �O�$ ¿��> �T�� �#�\�O � K�\ �#=�" #������ ��OP. L�#. �w ��#�}�}E6 � ��R=6 
�O"KP.����� b#t� 
#������OK �O"KP. �����3#�"Lu" ��a L�#. �w4X" �}�#W� ��zQ#. K�\�� Pw!M P�Q OK �w �KO"�� �4X" #������ �O"L�y��K�\ �5qPz Ph�

�� 5HDVRQV IRU 6DPSOLQJ

��O"KP.����� |��K �����
�Z=�X 
����" 
����#u 3#hF�� #. 4�p�w s.#d6 |�#\ ��#J ��p_6OK �O"KP.����� �"P. �R�O��#�P. ��h�6 |��K�KP�z�� O"Pu 8E. KO�� P�Q OK KO"�� ��" �L\#.�� #��K"K s."�X �O�$ ¿�> �PJ�#. � #�L��$Pq Z�#2

����#u 3#hF�� �������
4X" �Q�=� U#X" P. ��#�P. ��" �L�\#. �5\"K #������Z�#�Q$ ��O"KP.����� �"P. �"��#�P. L�#. #���#J��p_6 ��}w!�$ Q" o}I6 � L�w�� OK#¼ �$ �>�PJ +#W2 c�"P\ � ��#J ��p_6 ��$O#w �"P. 4W�Q c�E� 4i#pF �#�Q#X �w!�L\ L�"�J ���P> 4J"KP2 � ����#u KPy�2 ,>��

��



��#�}�}E6 � ��R=6 
�O"KP. ����� P6"�6 
#������ j�� 
�O"KP. ����� |E� �. b�.P� 3#_I[� �L�P�zP. OK Q�=� ��"��" OK �L\#.�� �L��w {P5�w �#��#zO" �. #�\O"Rz ��}W6 P6"�6 �PJ�#. � K�\ �#=�" L�#. �O"KP.����� |E� P� OK �w!+�a#q � +$ ��#���\ ��R=6 |�Ã~"O�5XK s-e P. ��#y[�#�Q$ |�}E6 � ��R=6 Y�O4X" �Q� ���A�� Q�=��K�\ L�u 	L5� KO"L�#5X"


�� 6DIHW\ DQG +HDOWK &RQVLGHUDWLRQV

��5\"L�. 3#hF�� � ����" �������
½PÃ� OK "O �#�wO#w 4X" �Ç�� +�a#q �#�[�#�Q$ � �O"KP.����� 
K�[� �5qPz Ph� OK �"�T�� �#�\�O �A�#�B��w L�K��� �Q#�>" O"KP.�P��. �. #��O"KP.����� ��" �L�K O"Pu ���pÄ �#��O#��. PdJ �}�> Q" o}5I� 3"Pe#I��#��XOQ#. �L�w ���.Z�2 �O"KP.�P�. s."�X ���A�� � #�L��$Pq KPÇ}�Ä 3"P��l6 ��#2 P. "O �O"KP.�P�. 3"P��l6�5W�X �Ç��" Q" |-u 
�Ç�P5Ç~" 4�"L� �S+ �P�z!�Q"L�" L��#� P�5W� �P�z!�Q"L�" �#��#y5XK KPÇ}�Ä #. �"P�� ���Ä�L�K�� j�e" "O �5Ã�¼ ��X K"�� ��}I6 PdJ 
K�\ |5I� ��p_6 �Ç�S�~��.
|��Ã~"O�5�XK R��� � #�[�#��Q$ �"P>" �#�Y�O � L�"�KPw ��"O" ��#���\ K"�� �#zL��w L�~�6 �w ��#�|�Ã~"O�5XK� ��#����\ K"��� �5qPzO#�w!��. OK "O �Ã�#> 3#Ä�e" 4X" �L\ ��"O" �w +�a#q ��#J��p_6 3#W�X'6 �P-�"O#�. "O �#�wO#�w 4X" �Ç��� O�.R�� �#�|��Ã~"O�5�XK s�uK 4�#ÄO �LÄ �4X" �KPw ��¼�6 ��#y[�#�Q$ 3#�"Lu"|�F"P�� ��}�w OK 
���"P.#��. �K��\ P�#i �#y[�#�Q$ <�#5� 4E¼ � 4uK OK �q�5J" R�� � L�w �>"�� �6"Pe#I���}w OK �w�6"Pe#I� Q" L�#. R�� �#�wO#w �KKPz {��Ã� �5XP2PX �4-u"P� � 4uK L�#. #������Z�#�Q$ � �P�z!������4i#pF� 3"OPt� U#X" P. �#�$ 4�~#Ãq �w ��#�wO#w YQ��$ �L�\#. K�J ,u"P� � �5\"K j�e" 
KO"K K�>� |F"P�R�� �#�wO#w Q"Æ� P� �4X" �L\ ��¼�6 �#�#�Pq O#w �. 
L\#.�� R�y�" �Pe#I� ��Ä#�5>" O��" � O#w3O"Q�4\"L�.� Pd�J |E�� |�#�\ 
L��O"K O#w�P�X �$ #. O#w �"P>" ��a �w �#zO#w 3"Pe#I� ��>�6 � #���"O �IW� Æ� L�#.KO��� OK �L���w 4q#��OK "O 3"Pe#I�� Q" 4-u"P� �#�|�Ã~"O�5XK � �5i#pF �Q"�~ Q" �K#p5X" � KP.O#w �y��yB|�Ã~"O�5XK � nP_� KO�� ��#���\ K"�� 4XP�q �K�\ ¿�Q�6 L�#. Q#�� KO�� �#�|�Ã~"O�5XK R�� �#�wO#w YQ��$4�P�L�� �L\#�. r��q �#�|��Ã~"O�5�XK 4X���2 L�#. O�.R� K"�� #. U#�6 OK 4-u"P� �#���"O � #��$ Q" 4-i"���5\"K j�e" L�w�� O#w �$ OK �w ��#5X" � O�[w �5i#pF 3#�"R~" �]#J �#���#�P. Q" L�#. R�� +�a#q 3#W�X'6�L\#.

��



�� 3URFHVV 0RQLWRULQJ DQG &RQWURO

�{P5�w �Z�#2 �������
4i#pF �#�Q#X |�Ã~"O�5XK U#X" P. +�a#q �#���#J��p_6 Q" �>�PJ +#W2 Z�#�Q$ � �O"KP. ����� Q" nL���. ��#J��p_�6 �#�LF"� KPwO#w OK s�tE6 � �.#�QO" �w L�B P� 
4X" +#W2 4�p�w YO"Rz ���6 4W�Q c�E����Ã6 �"P. �Q� 3#Ä�e" 
P:�� �O"KP.����� ��#�P. Æ� �KO"K Q#�� #�L��$Pq Q" �P5[�. �#�Z�#�Q$ � �O"KP.������L�w�� ���'6 "O #�L��$Pq Q" Æ�P� KPÇ}�Ä C�¼" � �O"NzO#.

3#Ä�e" �O�$ ¿�> �������
"O ��#J��p_6 C"Pe 
L�K�� ��"O" �"O"KP.�P�. �. "O 3#W�X'6 KPÇ}�Ä �y��yB �Ç��" ��a ��#J ��p_6 KPwO#w O#�$Z�#2 � {P5�w ��a K�\�� �O�$ ¿�> �w ��#J ��p_6 KPwO#w YO"Rz �}w O�e �. �KQ#X�� �#z!$ O#w �#�P> Q" R��+�a#q L�~�6 YP5Wz #. �w K"K L�"�J �#[� �L\ �O�$¿�> O#�$ ���.Q#. �L�#� L�"�J �u#. R�� �L��$ 3#Ã~#d� �"P.���_6 M#I6" 3#W�X'6 �ÃX�6 �. 4-W� L�#. O#w ��"K" �"P. �Ç��" #� 
4\"K O#h5�" "O 3#W�X'6 O#w ��"K" �"�6�� #�$3"P��l6 � �}_q c�"P\ OK �w L��w �hF�� � �K"K O"Pu �>�6 KO�� "O #�YO"Rz L�#. R�� ��#J ��p_6 �"P-�"O �KPw!�O"L�y� � �h�� �O�$¿�> �P�J #� 4X"O"K "O ,X#�� �P-�"O � {P5�w 4�}.#u 3#W�X'6 KPwO#w 
c�E� c�"P\�L��w "L�2 ��#z!$ 3#W�X'6 �#��zT�� � KPwO#w ��E� Q" �"O"KP.�P�. �w K�\��,>�� #�YO"Rz ��" ,6P�

#��O"KP.����� �Ph� {�¼" ���
����. �O"KP.�P�. 4�> �P�z���_6 ���A�� �o}5I� �#�L��$Pq KPÇ}�Ä ��#X#�\ O�h�� �. �O"KP. ����� ��#�P.O#h5�" KO�� Z�#�Q$ <�#5� Q" �w ��#��zT�� � Q#�� KO�� 3#Ä�e" �. �>�6 #. �"�6�� "O �O"KP.����� �KO"K 3O�Pa�KPw!"P>" o}5I� rPe �. 4X"

�Ãa���O"KP.����� �����
� #�L�p~�X 
)2* 
{�}E� �T�Ww!" 
3O"PF �>OK 
�L�#��u#. P}w 
S+ �P�z!�Q"L�" L��#� �Ãa�� �#��O"KP.������L�P�z O"Pu Z�#�Q$ KO�� �}¼#q�. � �#=�" �5XK O�e �. L�#. �5�qPi Z\ ��Pw!

��



�4X" P�Q CP\ �. r�qY�O �. �O"KP.����� Py�K �#�4�Ãu��O�h��� �. �5XK �O"KP.����� 
���Ã� ��#�Q ¿e#t� OK 4X" �Q� #�L��$Pq KPÇ}�Ä 4�p�w �K�. 4.#: K�>� #. ��KP�N2 �#=�" �#���e" {�_F�"�6�� �Ãa�� �O"KP.����� #. �w K�[� �L�#[� ��#�z!#� �p�w 3"P��l6 �JP. 4X" �Ç��,wP� �O"KP.����� OK ��KPw ��Ã� "O 3"P��l6 ���z��"
K�\ �#=�" 4ÄPX �.4X" �Q���#���\ �O"L�#2#� ,-X �. O��#�X #� � |�q L��#� #��zK�~$Q" �JP. �P�z!�Q"L�" ��K�\�� �K#p5X" �Ãa�� �O"KP.����� Q" f#E~ ��L.
,wP� �O"KP.����� �����

,wP� ����� �4X" �L\ ���6 	4Ä#X �� ���Ã�
 ���Ã� �#�Q {�e OK �w ��#������ Q" 4X" �e�}I� ,wP� ���������� �T�� c�"P\ �L\#. �L\ �O�$¿�> O#wK�J �O"KP.����� �#��#y5XK Q" �K#p5X" #. #� �5XK O�e �. 4X" �Ç���4X" P�Q CP\ �. ,wP� �O"KP.�L\#. �L\ L�u �O"KP.����� j�� ��" ��#J��p_6 �"P. �L\ OK#¼ Q�=�OK ��L\#. Q#�� �T�� �#��K"K �. #�L��$Pq �KQ#. ���Ã6 �"P. ��L\#. Q#�� ��y�#�� �#��K"K �. #�L��$Pq �KQ#. ��h�6 O�h�� �. ��K�\ �#=�"�� �5XK �O"KP.�����
,wP� �O"KP.�����P. ���ÄL�KGO+�a#q �#��zT�� OK�6"P��l6�w�6O�¼ OK ��#�P> #. ,X#�5� �=F 4\"KP. �^I[� ��#�Q ¿e#t� OK ���Ã� �=F 4\"KP. ���\ �K �. ,wP� �O"KP. ������ �O#�\ NJ'� �. �O"KP.����� 3#��R> � j�� KO�� OK P5[�. 3#Ä�e" �"P. �KP�z�� �#=�" ��Ã� ��#�Q ¿e#t� OK�K�\ �Ã>"P�
�6#�Lt� ��p_6 ��

� 4X" P�Q �#�LF"� |�#\ �6#�Lt� ��p_6

��6FUHHQ

�P�y~#l\$ ���
�L�w�� "L> +�a#q Q" "O +�a#q OK K�>�� {#l\$ � 4\OK K"�� �w4X" ��#y5XK #� �}�X� P�y~#l\$

��



O"Pu �� Q" ���Ã� �}¼#q �. �w �R}q �#��}�� ���A�� � O"KG"O�X3#Ep¼ 
�R}q �#��O�6 3O�¼ �. #�P�y~#l\$�#��O��6 � O"LJ"O�X 3#Ep¼ j"��" Q" �5Ã�¼ �#�.�a#q �#���#J��p_6 OK ���Ã� �L��\�� �5J#X L�"�5qPz!

�L}\#.�� £«�#}ªKwP`$ #ª �u\ �¡«³5W� #Ð©¡«� m³Ç� ©Ì L}5WÐ �ª#�Ï$ �"©¡«� �#ÐP«xz#¿\$ Q" O�·}� ��

�K�\�� �K#p5X" ��"�}�� P�y~#l\$ j�� Q" �P�\ +�a#q �#���#J��p_6 OK � �R}q
#�P�y~#l\$ OK O#[q 4q" ���

P�y~#l�\$ |E� OK �#�P> 4ÄPX +�a#q �#�P> P�W� OK P�y~#l\$ �#��}�� K�>� � {#�#w �L\ x�6 4}Ä �.�K�. R��6 �#�Q OK O#[q 4q" "O �$ �wL�$��K�>� �. P�y~#l\$ Q" LÃ. � |-u ��. +�a#q DdX n�5J" � �L\ P5[�.4q" �=�5� OK � P6x�6 P�y~#l\$ OK+�a#q �#�P> P�W� 
K�\��o�9w P�y~#l\$ �w <�OL6 �. �L���z�� P�y~#l\$�K�\�� P5[�. O#[q
P�y~#l\$ {#�#w OK +�a#q �#�P> 4ÄPX ���

4q" L\#. P5[�. +�a#q �#�P> 4ÄPX �B P� �KO"K P�y~#l\$ O#[q 4q" ��O ��t5W� P:" +�a#q �#�P> 4ÄPXP�h� ��y�X L�#> K"�� �L\ ��[��6 {#�5F" K�\ P5�w ���Ã� LF Q" �#�P> 4ÄPX Pz!" � K�. L�"�J P5[�. R�� O#[qP5� »�� Q" � P5�w ���#: P� OK P5� »�� Q" {#�#w OK+�a#q �#�P> 4ÄPX L�#-� �}w O�e �. �KO"K K�>� �X#� � �\�L\#. P5[�. ���#: P� OK
{P5�w �#��5W�X ���

4X" �Q�LXP. Q#=� P9w!"LF �. 	P�y~#l\$ �y5qPz4}Ä �.
 P�y~#l\$ 4[2 OK+�a#q DdX #� O#[q4q" �w��#�QR��6 L�#. P�y~#l\$ �w K�\�� �K"K j�e"+$Q"P6 {P5�w �#��5W�X Q" �K#p5X" #. 3O�¼��" OK 
K�\ R��6 P�y~#l\$Q" �`Ã�. OK �L�#����� |��Ä O#wK��J 3O��¼ ��. P�y~#l�\$ �KP�w R���6 �#�Pq 
��#�O�W�X Æ�w �. #� � K�\KPJ "O P�y~#l\$ OK �KPw P�z�#�~#l\$ �w 4X" �6"R��=6 �. R�=� P�y~#l\$ �#��#y5XK ÆB�w �#���#J��p_6�K�\ ÆB�w #��~#p6 � #�~#l\$ �Q"L�" #6 L�#����
#�P�y~#l\$ OK �.�P~#l\$ �#�\�O ���

#. �5XK O�e �. L�"�6�� O�6�� �P5Ç~" ��" 
KO�$��OK4wPF �. "O P�y~#l\$ �L��w R��6 Æy�B �5W�X 
O�6���P5Ç~"

��



�L�w |�Ä P�Q rPe �. O#wK�J O�e �. 4X" �Ç�� #� � 	�Ç��#Ç� �#�.�P~#l\$
 L�wO#w L�}w �KPw |¼� � ¿du�#�Q Q" �P�z�#�Pq �

�� %XEEOHU 6\VWHP �� 7LPHU

�+�a#q Q"P6 Q" �P�z �#�Pq �V1�X � �Q"L��"�"O "O O�6���P5�Ç~" ���Ã� �#�Q 3L� �"Q"�. 
L\#.�� {��Ã� P5[�. �w 
�#�Q Q" �P�z�#�Pq Y�OR��6 Æy�B O�6���P5Ç~" �#��L\ �\�O �Y��#J 3#ÃqK K"LÃ6 �}-u +O#=6 U#X" P. O"KP.�P�. 
L�w��Y��#J�"P. O�6���P5Ç~" �Q"L�"�"O ]�_I� 4Ä#X �L�w�� ^I[� �K#Ä c�"P\ OK � �~��Ã� �#�Q�O �"P. "O �L��w!�4X" ��h�6 |.#u Q�O ��#-\ OK P�y~#l\$ O#w Q" ���Ã� |¼"�qÆ� ���"P.#��. 
L�w ¿qO "O #�~#l\$ ��#�z!#� ¿�=6 L�"�6��� �~� KO"K KP.O#w �.�J �. ��L��K �#�Pq 4Ä#X �BPz!O#w �5Ä#X �#�Pq #. �Q"�� O�e �. L�"�5. #6 K�\�� �q#a" {P5�w �5W�X �. L�w�� O#w O#[q 4q" #. �w �#�Pq �5W�X�. "O �KPw R��6 �#�Pq Q��� �L��K �#�Pq 4Ä#X � L\#. �L\¿�> P�y~#l\$ ��O K#�Q {#l\$ Pz!" �w�O�e �. L�w!�L�w |�Ä O#[q n�6" PyX#WF" �5W�X 
P�y~#l\$ �y5qPz 4}Ä �. 
L\#. �K"L� b�.P� Æy�Bn�6" PyX#WF" Pz!" �w�O�e�. L�\#.�� �Q"�� O�e �. O#[q n�6" PyX#WF" � �L��K�#�Pq 4Ä#X �#�Pq �#�O"L��L���w R���6 O�6��� ��. PyX#�WF" 
K�\ R��6 P�y~#l\$ L�#. �w �L�XO �LF�. �L��K�#�Pq 4Ä#X Q" P6K�Q O#[qO#w!"O �#�Q ��t. �� �L��K�#�Pq 4Ä#X �L�w R��6 "O P�y~#l\$ ��O �L\ ¿�> �#�~#l\$ #6 L�K�� O#w �#�Pq P�y~#l\$�#y5�XK ��O #�~#l�\$ �L�#� �u#. �#�Q OK �A�#�B #6 L�K�� "O Æy�B �. �KPw R��6 �#�Pq K�J �#�Q OK � �KPw!�L�w R��6 (KL=� L\#. �L\ ¿�> P�y~#l\$

�� 1RUPDO 2SHUDWLRQ

�nO#Ã5� �O"KP.�P�. ���
K�J O#w �.�J �. �$ 3"R��=6 �w K�\ ���d� � L�w L�KQ#. P�y~#l\$ Q" O#. ��L�B L�#. O"KP.�P�. 
�O#w4.�� P� OK�L��w Z�#��Q$ � �Q"L��"�"O |E�� OK "O P�y~#l�\$ �L���w R���6 �5XK O�e �. L�#. O#w ��" �"P. �L��K�� �#=�" "O�. "O P�y~#l\$ ��O �L\ ¿�> L�#> �#�~#l\$ �"�5. ��R~ 3O�¼ OK #6 L��w |�Ä R�� �5XK O�e �. L�#. #�P�y~#l\$��w K�\ 4uK L�#. 4X" O#w {#F OK �L��w R��6 �#y5XK �5u� �KPw R��6 �.�J�LXP� Y�y. �K#Ä P�m � �q#a" �#�"L¼ ��KRl}. P�y~#l\$ ��O �5F"O �. Æy�B ��L�\#. �5\"L� �K#Ä P�m �#��#Ç6 �L��w R��6 Æy�B � P�y~#l\$ ��K�\ �XOP. vPE5� �#�5�Wu #� P�=�Q �O#Ç�m�O #� C�¼" �. Q#�� �

��



Q" �=�5� OK � �~$ K"�� �L\ LX#q �#Ç�" Q" #6 K�\ �P�z�}> L�#.P�y~#l\$ �td�� OK {#l\$ LF Q" Z�. �5\#-�" Q"K"�� "P�Q4X" �5\"L�. ��¼�6 Æ� K�J �zR�w!#2 �L�\#.�� �. L�~�6 ¿-�� ��P5[�. #�P�y~#l\$ �K�\4Ã�#�� �. Q�P.�L\#.�� #��W��#zO" �PÇ�� P�9Ç6 �"P. �-X#�� c�E� +�a#q �. �5[m$ L�#>�O�$¿�> �KPw �qK#� � L�"Q�XL�#. "O P�y~#l\$ Q" �L\ �5qPz �#�~#l\$ 
Q�O OK O#. L�B �5F#� � ��"Q�OO�e �. ��Ä�#��Q OK �~� 
4X" �q#�w Q�O OK O#�. Æ� ���Ã� Æ[J � �K#Ä KO"�� OK P�y~#l\$ cX�6 �L\ �5qPz �#�~#l\$Q" �O�$¿�> vP5[� �#��Ç-\ OK4X" �Ç�� �w �#5JOK ÈP. |�-u Q" {#l\$ �P6K#�Q O"Lt� �Ç��" 4}Ä �. �zL�O#.�L.#� Z�"Rq" 4X" �Ç�� #�~#l\$ �O�$¿�>3#ÃqK K�\ +�a#q KO"� � �L\ �5W\ ���Q DdX
�O"KP.�P�. �#��O"�\K ���

�KPw ��Wt6 �"�6�� �5XK �X �. "O �~#�5F" 3�Ç[�� |�#W�O#w Q" � P�y~#l\$ K"LW�" ,-X �w+�a#q OK ��#�z!#� O�e �. #�~#l\$ O"Lt� P��l6
 �O"KP.�P�. �K#ÄP�m c�"P\ ��	K�\�� �$ �K#5q"P�y~#l\$ �#y5XK �."PJ �{P5�w �5W�X �."PJ �O#w Q" � K�LW� +�a#q �. {#l\$ ��#�z!#� K�O� KO"�� OK ,}m" Q"P6 �L��w {P5�w �5W�X ��L. O#wK�J P�y~#l\$3"R��=6 � #��[t�� 3"P��Ã6 � �O"L�y� |�Ã~"O�5XK L�#. O"KP.�P�. 
P�y~#l\$ Q" +�}d� �O"KP.�P�. �"P. �L5q"��
#���$ �5�W�"K � r��q |��Ã~"O�5�XK �Ã~#d� Q" V2 �L�w �Ã~#d� � �XOP. KO"K K�>� ��#J ��p_6 OK �w "O �¼#J�L�$�� OK �K#Ä |�#W� 3O�¼ �. #��O"�\K#��$ |F � ���Ã6 �. OK#u )Ã�PX L�#. O"KP.�P�. Æ� �w 4X" P�y~#l\$ 3"R��=6 Q" �6�Ç[� |F �#���"O � {�L>�4X" �L\nNF ��#J ��p_6 rP. ¿du �#y5XK L�}w L��#� �K#X � ��"L5." ,�#Ã� O�wN�{�L> OK �L\#.

��



#�P�y~#l\$ ,�#Ã� ¿qO �#���"O �� {�L>
,�#Ã� ¿qO Z�#2 � �XOQ#. �~#�5F" |}Ä ,�#Ã� CP\#�{#l\$ �5\"KP. P6"�6 Z�"Rq" �5\"KP. P6"�6 �Y�O #��~#p6 � #�~#l\$ ¿�=6 
�L��K O"Q$�#��.{#l\$ nPi 3"P[FP�#X �Vy�ow,�\ C�¼" � �O"���#� ¿qO � �#���"K s�Ä � LF Q"Z�. �K�.���#2 {#�#w OK #���"K ¿�=6�{#�#w! �{#�#w ow�O"���#� � �+�a#q �#�P> 4ÄPX P�y~#l\$�O#[q4E6 +$ #. �[5W\ � ��#�P> 4ÄPX ��4\OK��#�KP�y~#l\$Q"�K#p5X" � �4XK�#. 4�Ãa� � LF Q" Z�. �"R�� � LFQ" Z�.�y5qPz!�ÃX��F"R�+�a#q¿-����#X#�\#� �+�a#q OK#�~#l\$ P�y~#l\$��5W�X �. �$ K�O� Q" �P�z�}>OK �o�h�6 P6"�6 � ��5Ã�¼�#�.�a#qK�O� ��o�h�6 P6"�6 Z�"Rq" � ��q#w!#� o�h�6 P6"�6 ��#�P�z ¿qO � P�y~#l\$ {#�#w! �Ç��#Ç� �#�P�z! P�y~#l\$ �KPÇ� O#w!OK �Q� �#���h�����6 �#=�������" � O"L� �KPÇ� |�Ä ���Ç�P5Ç~" O"L� �5i#pF��y5WÇ\ 4}Ä ��#X#�\ � �O#J L�KQ#. � �O�6��O#J �y5WÇ\ � �mO�}ÄÆy�B ou�6��L\ �5WÇ\ O#J ���Ry�#> � �P�=�Q L�KQ#. � ���W6#�P�=�Q �zL�P. � O�6�� �K�. �\�O���W6 � |.#w!#� � P�=�Q ���Ry�#> ���e�.P� �Ç�P5Ç~" �#�O"L� L�KQ#. � ����� {P5�w �5W�X OK �."PJ Æy�B �KPÇ�O#w!�O"L� Q" ^t� ¿qO � {#Ç\" ���z P� ��L.��Ç�P5Ç~"O�6��¾��Ã6 #�P��Ã6 � ���Ä�#�}�Ã~"O�5XK �. �Ã>"P� P�y~#l\$�L�#JPB O�KÆ� �Ç��#Ç� ��h�6 �. Q#�� Z�#X Q"����ÄK�>�3"P��Ã6 � �O"L�y� � �O"KP.�P�. �P_. � �Ã�X�XOQ#. � P�y~#l\$ �R}q 3#Ãdu ��.�L�Q#X
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3"P��Ã6 � �O"L�y� �"P. �R�O��#�P. ���
� L�KQ#. KO�� �q#a" �#�"L¼ K�>� �LÄ � KPÇ}�Ä �L�#[� O�h�� �. 4X" �Q� P�y~#l\$ �#�5�Wu �3"R��=6 �#�6s-e O"KP.�P�. �K�\ �"Lu" ,�Ä ¿qO �. 4-W� �O"L�y� |�Ã~"O�5XK s-e �KPwO#wL. 3O�¼ OK #6 KP�z O"Pu �XOP.�#6 L�w L�KQ#. vPE5� �#�5�Wu �#�6 Q" 4X" �Q� �K#Ä {"�O�L\#. �5\"L� K�>� �K"LW�" ��L\#. 4J"��Ç� 4wPF 4ÄPX ��K�[� �L�#[� �"�hF�� |.#u YQP~ ��L\#. �5\"L� �q#a" �"L¼ ���z@�� �w L�w 4uK � �KPw �>�6 vPE5� �#�4�Wu �"L¼ �. L�#. ���A�� O"KP.�P�.�L\ |\ #� �y5WÇ\ 4}Ä �. L�"�6�� s}6s}6 �"L¼ � L\#. �O#w �m�O �LÄ P:" OK L�"�6�� �K#Ä P�m �#�"L¼�L\#. �#y5XK Q" �"�Ãdu�[��� �L��\ �O#w �m�O 
��. 4-W� vPE5� 3�#_6" �#�6 4X" �Q� vPE5� 3#Ãdu �O"L�y� � 4i#pF �"P.Æy�B �#���"O �KPw |¼#F �#���e" �O#w�m�O �"P. �qP_� �m�O j�� � 4�p�w Q" �L�Q#X |�Ã~"O�5XK s-e L�#.�#���e" �$ �KPwO#w �"O$ � �P� Q" #6 K�\ �O#wV�Pz O#. Æ� 	L\ �Q� �w 3L� L�B P� #�
 �"�5p� L�#. P�y~#l\$O"Pu �XOP. KO�� �zK�XPq � �L�$ Zw f#E~�. L�#. L��\�� �KP.O#w!�. P�y~#l\$ OK �w ��#�P�=�Q 
KKPz |¼#F� �"�O P�=�Q GPB ��OP. P�=�Q 4wPF #6 L\#. �Q� P�=�Q �t}F Æ� nNF #� �KPw �w 4X" �Ç�� ,}m" �L�P�z!�K�\ P6�P�O#wL�. LXO��� Ph���. ��w �6#Ãdu 
�O"KP.�P�. �KQ#. gpF � 3"P��Ã6 Q" �\#� �#�ou�6 �L�#XO |u"LF �. �"P.L�#. R�� Py�K 3#Ãdu � P�=�Q GPB� P�=�Q ��#z �5F � L��\¾��Ã6 L�#. 	3#Ãdu L�p� P�Ä �. �>�6 #.
 L��w���L�KPz¾��Ã6 #� P��Ã6

{#l\$ ¿qK ���
�L��\�� ¿qK s�Pe �X �. P�y~#l\$ cX�6 +�a#q Q" �L\ �O�$¿�> � "L> �#��~#p6 � #�~#l\$���Q OK �qK �Q�W~#l\$ OK �L�"Q�X �+�a#q �. #��$ �L�"KPzP. � K"�� �KPw KO�J �Q" L��"�6�� s�Pe ��" Q" �4X " {�"L5� P5[�. #�~#l\$ �L�"Q�X 
Q�X �~#.Q �#��O�w7"LF" #. �5qP[�2 �#�O�[w OK�. Q�X �~#.Q 7"LF" � KO"L� K�>� {#l\$ �L�"Q�X �#Ç�" �w �e#t� OK �L��w �P�z!�P�. �L�"Q�X Q" |¼#F �SP�"� �KPwKO�J �w ��X �t�Pe OK �4X" ���Q OK �$ �qK #�{#l\$ ¿qKY�O��P5�. 4W�� �qP¼ �. ��Pt� 
���R� f#E~

��



#�{#l\$ ¿qK �"P�" OK �K�\�� �#=�" �`� ��Ç�S�~��. s�Pe �. ¿u"� OK ¿qK |�ÄL\#.�� +�a#q �. �$ �L�"KPzP.Q" �L\ �O�$ ¿�> �#�~#l\$ {#t5�" P6"�6 �L\#.�� R�� Y�O ��P5�. K�>�� c�"P\ OK �w KP�z�� �#=�" �qK s�Pd.�KO"K K�\�� �O�$¿�> �$ OK #�~#l\$ �w�qPi L�p� 4�qPi R�� � #�~#l\$ �Q"L�" � O"Lt� �. �y5W. #�P�y~#l\$ ��O����P. � L��w�� ���Ã6 "O #�~#l\$ ¿qK P6"�6 R�� � #�P�y~#l\$ �KQ#. K�J +O#=6 Q" �K#p5X" #. �"O"KP.�P�. ���Ã��K�\�� ���6 ¿qK ��#�Q {�L> U#X"
#�P�y~#l\$ �KQ#. �»��

�w ��#�P�y~#l\$ OK {#9� �"��Ä �. 
KO"K P�y~#l\$ �#��}�� �}¼#q � O�#�\ K"�� O"Lt� �. �y5W. #�P�y~#l\$ �KQ#.L¼OK �» K�LF OK K�\�� nNF P�y~#l\$ �}�X� �. �w ��#�{#l\$ O"Lt� 4X" P5��5�#X � K�LF OK #��}�� �}¼#qO"Lt� ��" L.#� Z�"Rq" P5��5�#X � �. #��}�� �}¼#q �A�#�B �4X" �K�O�+�a#q OK K�>�� L�#> O�#�\ K"�� |w!�L.#��� |�}t6 L¼OK � �.
����" 3#Ç� ����

� �XP5XK �"O �"O"K P�y~#l\$ L�#. 3"P��Ã6 � 	�5XK j�� OK
 �KPw R��6 4�> #�P�y~#l\$ �. �XP5XK �"P. ���[Ç�Q #6 L\#. �L\ �5J#X Æ-[� 3#Ep¼ Q" �ÇX ow � L\#. �5i#pF �#��KP� �. R�=� ,X#�� ��ÇX�K�\ �#=�" �5F"O �. +$;�PJ � #�~#l\$�#Ç�" �K#Ä c�"P\ OK #6 L�\#. �-X#�� �#�f#pF �"O"K L�#. L��\�� R��6 �Ç��#Ç� O�e �. �w ��#�P�y~#l\$ ��KKPz n"Pe" �. +�a#q �L�\#2 ¿�#� )��a � L\#-� vPE5� �#�5�Wu #. �u#p6" KO�JP.�KPw |pu "O �#y5XK �"�5. �O�Pa ¿u"�� OK #6 L\#. ����" ��#a �"O"K L�#. P�y~#l\$ �#y5XKP� ��K�\ ���.Z�2 R�� �5XK |¼� � ¿du L�}w L�#. O#wK�J P�y~#l\$ �#y5XK P� �"P. ��Ç��#Ç� |�#X� Q" �w K�\�� ��¼�6 L\#. P5� Æ� Q" Z�. �L\ �#�6 DdX �. 4-W� �ÇX j#p6O" �w �KO"�� OK ��K�\ �K#p5X" ;O#J �. �L\ ¿�> �#�~#l\$ {#t5�" �"P.
�P�z!��"K �#�a�F ��

#�½�F ��" OK �Q#X��[��6 Q" nL� 
L\#.�� ���[��6 LF"� ��~�" �P�z!��"K ½�F +�a#q �#���#J��p_6 OK�4X" +�a#q Q" �"��"K K"�� �Q#X"L>
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��"K o�PÃ6 ���
�L\#. P�Q 4�¼�_J �X �"O"K �w K�\�� �5pz �K"�� �. �"��"K K"�� +�a#q 8E-� OK�#����"K 
O#y��X P5}��q 
ÅP� �I6 4X�2 
{#mQ 
�X#� 
�\ � |9� L��[� �L�L�z � ��R=6 
��p_6 �#�P> OK ��#��$ �.#[� � #����� �5W� 
3#6#-��L\#. ��L\ LX#q �~$ K"�� ���[��6 4ÄPX Q" Z�. #��$ ���[��6 4ÄPX ��L��\ ��[��6 |t5W� 3O�¼�. � �5\"L� "O Py�LÇ� �. {#_6" � +N> 4�}.#u #���"K �

�P�z!��"K n"L�" ���
�L��\��7"LF" P�Q L¼#t� �#=�" O�h���. 
4X" �6#�Lt� ��p_6 �}¼" LF"� �w �P�z!��"K �#�a�F#��~�~ �y5qPz |�}t6 �Z�#X |.#t� OK �Ç��#Ç� |�#X� 4i#pF �ow OK #���"K ¿�=6 4}Ä �. �=~ �#��a#� � ��K"�� �#�½�F L�p� �=F 4i#pF �#��$ �y5qPz Q" �P�z�}> �"P. ��K"�� �#�Æ�#[q" Q" 4i#pF �

P�z!��"K �#�½�F OK +�a#q �#�P> �tq" 4ÄPX ���

�� 9HORFLW\ RI :DVWHZDWHU

#����"K #�6 L�P�z��� Ph�OK ���#: P. P5� »�� K�LF P�z!��"K �#�a�F ,}m" OK "O �+�a#q �#�P> �tq" 4ÄPX��. 
#��$ �zL�L�z � ��R=6 #. � K�\ ��[��6 R�� ½�F OK �~$ K"�� �w K�\�� ,-X �w �#�5ÄPX �L��\ ��[��6½�F Q" #���"K O"Pq,-X P�z!��"K ½�F OK+�a#q K#�Q �#�P> �#�5ÄPX � LÄ#_5� P�z!��"K ½�F Q" L��#\�J#��KKPz��
#��$ Q" �O"KP.�P�. � �KPw R��6 
�P�z!��"K o}5I� �#�Y�O ���

OK RwP�� Q" R�P�z ��P��� #�. #� � 4J#X ��[��6 |Ç\ �"�P�"K #� Y�zO#�B �#�a�F OK 4X" �Ç�� "O #���"K�K��� "L> +�a#q Q" "O #���"K 
]#J �#���}Ç�X� Q" L�6O#-Ä P�z!��"K Q" #���"K ��}I6 {��Ã��#�\�O�5XK �

��



�Ç��#Ç� ���K"��Æ�w �. ����}Ç�X ��4X" �L\ �K"K CP\ �¼�J O�e�. r�q j"��" Q" Æ�P� |�M OK
�5XK Y�O �����

�#���#J��p_6 OK �L��O�� O#w!�. ÆB�w �#���#J��p_6 OK ctq L��\�� R��6 �5XK O�e�. �w #�P�z!��"K j�� ��"�K�\��� �K#p5X" #�P�z!��"K j�� ��" Q" Q�O OK ,ÃÇ�P5� ��»» Q" Z�.K�LF OK "O �#�P> 4ÄPX O"Lt� #6 L�\#.�� {P5�w �5W�X �. R�=� �>�PJ {#�#w �K �"O"K |u"LF #�P�z!��"K ��"j����" �#�6 
L�5W� #���"K �L\ �5\#-�" �"P. owOK�"�Aa�F �"O"K #�P�z!��"K �`Ã. �L�O"K �#y� ���#: P. P5� »���L�\#.�� |�. #. � �5XK O�e�. ��"K ��}I6 �"P. ow OK ��}I6 �"P=� �"O"K #�P�z!��"K
�Ç��#Ç� Y�O �����

� P�z!�Q"L�" �#��5W�X �. R�=� (P9w!" � L��\���5J#X |Ç\|�d5W� �#�~#�#w 3O�_. #�P�z!��"K j����" �#�a�F

�� 3DUWLDO )OXPH �� 3DUDEROLF )OXPH�� 3URSRUWLRQDO :HLU �� %XFNHW (OHYDWRU

�P�y~#l\$ +�a#q �L�\#.�� ��-X#�6 R�OPX #� � �|Ç\ ���X {#�#w 
���}q {#\O#2 L��#� 4ÄPX �L��w{P5�w!�. R�=� �L�P.�#. Æ� ���Ã� �KP�z�� �#=�" �P�z!��"K |�Ä {#�#w {�e OK � K�\�� {#�#w KO"� nPe Æ� Q" �L\

�� 6FUHZ &ROOHFWRU

nP�i |�J"K �. � L�w�� �O�$¿�> P�z!��"K �Aa�F Q" "O #���"K 
�O"� @�2 �L��w¿�> #� ��L��w¿�> �#�Ç}dXPh� Q" �Ç��#Ç� �#�P�z!��"K �L��\�� "L> #���"K Q" �[5W\ P:" OK �~$ K"�� #=��" OK �w KR�O�� #���"K ��[5W\�L��\�� ��Wt6 P�Q �5XK �K �. #���"K ��}I6 3"R��=6
P�=�Q � �~#t� �. R�=� �#�P�z!��"K �������

�. �L\ ��[��6 �#���"K {#t5�" 4�> ��#�Æ��O#2 �. R�=� � 4X" {#�#w ½PÄ {K#Ã� �w �"��W6 �~#t� � |Ç\ OK;O#J {#�#w Q" �"��"K K"�� �~#t� ��W6 #� P�=�Q ��"L� YKPz P:" OKY�O��" OK �4X"�L\ �K"K �#[� L\#.�� ;O#J�KKPz�� {#�#w KO"� +�a#q �"P�� �O#.�K �RI� P�Q Q" �~$ K"�� �L��\�� KO"� ��RI� OK �L\

��



0�2 �}�X��. ��"K ��}I6 �+�O��"K vPE5� |2 �. R�=� �#�P�z!��"K �������
�Aa�F |J"K�. "O {#�#w OK �L\��[��6 �#���"K L�w�� O#wvPE5� |2Æ� �}�X��. �w���O#2 Æ�w!�. Y�O��" OK�KP�z�� �#=�" 0�2 #� � O"�A�2 �5W�X Æ�Ç. #���"K ��}I6 Y�O #�P�z!��"K j�� ��" OK �L�R�O�� ��"K �O�$¿�>
�w �aPÄ {#�#w |J"L. "O #���"K L�w�� 4wPF |�O Æ� ��O {#�#w {�e K"L5�" OK �w +�O��"K �#y5XK � |Ç\ OK"O �L\��[��6 �#���"K L�w 4wPF �aPÄ O�e�. L�"�6�� �w0�2 �#y5XK Æ� � KR�O�� 4X" �P5[�. s�Ä �"O"KOK �L��\��nNF ��"K �L�P. �#. �#�Æ}dX �w4X" 4�R� ��" �"O"K P�z!��"K j�� ��" �L5XPq�� {#�#w Q" ��P�. �.KO"K O"Pu #���"K 0�2 ZÇ� �~�~ �w #���"K �O�$¿�> �Aa�F ¿�=6 �td�� OK #���"K 4X" �Ç�� ,}m" Y�O ��"�Aa�F |J"K �. "�� #6 KPw �Q"L�"�"O U�ÇÃ�3O�¼�. "O0�2 �"�6�� 3O�¼ ��" OK �w L��$ OK �w�}. 3O�_.�L�R. ���. "O �L\ �w�}. �#���"K � K�\ KO"� ��"K

��K"��Æ�w �. �P�z!��"K Y�O �����
OK � 4X" vP5[� 3O�¼�. #��$ �O�$¿�> �Ç-\ �w ��#�P�\ �#���#J��p_6 �T���. � ÈOR. �#���#J��p_6 OK�K#p5�X" ���K"�� #. P�z!��"K �#�a�F Q" 
4W�� P�N2�#Ç�" P�z!��"K �#�a�F OK 4ÄPX �5\"K�y� 4.#: �=�5�K�LF 4ÄPX #. �\KPz4wPF �w�O�e�. K�\�� �L��K "�� +�a#q OK 
��K"�� #. P�z!��"K �#�a�F OK �K�\��Q#��KO�� �w!"P5� �"�� �	� |Ç\
 L��\�� ��[��6 � "L> #���"K ,X#�� L�#� �#�Q OK � L�$ K�>��. ���#: P. P5� »��

�� 'LIIXVHUV

4ÄPX � �L\ KO"�½�F owÆ�KR� OK �L\{P5�w O"Lt� �. �#��L��wZI2 s�Pe Q" � "�� �#��L��K cX�6 ���Ã��L�K�� +�a#q �. #���"K ���[��6 �"P. "O �Q� �#�P>
Pz!" �KO"K �y5W. #���"K ]�_I� �Q� � �Q"L�" �. �e�6 #� ZJPB 4ÄPX � +�a#q OK �L\ �L��K �"�� O"Lt�Q" #���"K �"P�� �~$ K"�� L\#. �w �}�J 4ÄPX �A�#�B � K�\�� ½�F Q" #���"K ;�PJ ,-X L\#. K#�Q 4ÄPX�K�\�� "L> +�a#q

��
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�O"KP.�P�. �������
�#�J"O�X #6 L�w �\�O "O #��L��K �O�q L�#. O"KP.�P�. L\ P2 �Q"L�"�"O �"L5." OK P�z!��"K ½�F �w �$ Q" V2L�#�. �[��� �L\ ��[��6 �#���"K ��� j#p6O" �L��[� K�LW� +�a#q OK K�>�� �#���"K P:" OK 
"�� �L��w ZI2� �XOQ#�. OK �6��Ç[� 4X" �Ç��� #����"K ¿�=�6 3O�¼��"P�m OK �B �L\#. "�� �#��L��w ZI2 Q" P6���#2�L�$ KO"�3O#WJ #��$ �. � L�w K#=�" "�� �#��L��wZI2
�. �K�O� �"�� L�#-� 
L��w ;O#J �L�P.�#. �5W�X Æ�w #. "O #��L��wZI2 �w L\#. �Q� #���"K ��}I6 �"P. �A�#�B�K�\ �P�z�}> #��L��wZI2 �L\ o�9w Q" #6 K�\ ;O#J �$ Q" "�� ��wO"Lt� �Ç}. K�\ ¿du O�wN��#��L��wZI2]�_I� |dX �. R�=� �#�|�t:P> Q" 	Q�O OK ,ÃÇ� P5� O"R� ��» Q" Z�.
 ÈOR. �#���#J��p_6 OK ���Ã�|dX {P5�w O�h���. ,}m" L\#-� #��$ �KO�$ �#. �. Q#�� � �K�. 4.#: #��L��wZI2 |E� �A�#�B �K�\�� �K#p5X"�#�Q OK �K�\ �K"K |�}t6 "�� O"Lt� 4X" �Q� 
K�\�� ��"K 4\#-�" �Aa�F KO"� |dX �w ��#�Q OK ��"K 4\"KP.�K�\ �K"K |�}t6 #� ¿du +�a#q �#�P> �w4W�� �Q#�� #���"K ��}I6

�� %DIIOHV

K"L5�" OK rPl5W� � ¿�"�� ,_� #. KO"�� �`Ã. OK 
L�$ Z�2 P. �#�� �#�P> �P�z!��"K ½�F OK �w �6O�¼ OK�K"K |�}t6 "O #��#�P> j����" �"�6�� 
P�z!��"K {#�#w {�e #� ½PÄ�L�K�� �#[� "O ��K"�� #. �P�z!��"K ½�F �F"Pe � �O"KP.�P�. �#�_J#\ K�LF � {�L>
��K"�� #. �P�z!��"K ½�F �F"Pe � �O"KP.�P�. �#�_J#\ K�LF �� {�L>

3"P��l6 K�LF #�_J#\	���#: P. P5�
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��#t� �Ç�5X�2 �#�}dX�L�w�� �P�z�}> P�=�Q 3�#_6" |E� �. #���"K �L�-WB Q" K�\�� ;O#J +�a#q Q" �w ��#y��

��K"�� #. �P�z!��"K ½�F �����
3O�¼ ��" OK �w 4X" O"KO�JP. �"�T�� 4���" Q" |E� ����6 
L\#. �5qPz O"Pu �5W. c�E� OK P�z!��"K �5W�X Pz!"�#��~�~ �KO"Nz�� P:" ��"K {#t5�" �#��~�~ {P5�w �#��#y5XK rP. �#��5W�X 
Q#.�O �#�5�Wu ��O �L�O�J �"��3O#WJ #� �L\ �J �#��~�~ � L�P�z O"Pu �XOQ#. KO�� �zK�XPq � �zKO�J Ph� Q" O#-Ç� �~#X |u"LF L�#. �tq"�A�#�B 
L��\ R��6 �h�� O�e�. L�#. #�Æ�#[q" �L��\ C�¼" � �L�$OK ��t5W� 3O�¼�. ��R~ 3O�¼ OK L�#. �L�K�#����"K � ����w � L�KPz R��6 #�Æ�#[q" K�\ �Q� 4X" �Ç�� 3O�¼ ��" OK K�\ �w +�a#q DdX OK �e�6��P��. �$ �"P��� R��� #���BO#�2 � ����w L��\��� �L��[w �#. #���"K �w ��#y�� ,}m" �L��\ v!#2 #��$ �. �L�-WB�K�\ ��}I6 P�z!��"K ½�F L�#. L�w ��}I6 � �L�[w �#. "O #���"K � ���w L�"�5� �L�[w �#. �w�6O�¼OK �L��\���L�[w!�KPw V�J L�X" OK "O #��$ #� K"K �[5W\ K#�Q O#[q #. � ��u �L��w v!#2 K"�� #. �"�6�� "Oo�9w �Ç�5X�2 �#��~�~�KP�z O"Pu �XOQ#. KO�� �h�� O�e�. L�#. ��"K {#t5�" �#��~�~ �O"��K 4�#Ia

��}Ç�X #. �P�z!��"K �����
#�Z\�2 
�[w!�~�~ �Ç-\ 
#�P�\ 
#�1�2 
#��#u#6#� � Q" L�6O#-Ä L�P�z O"Pu �XOQ#. KO���h�� O�e�. L�#. �w��#�5�Wu���L. �. Zw�O�zL�-WB ��K�\ �O#Ç�m�O )-6P� L�#. �L��K �[5W\ 3"R��=6

��



�6#�Lt� ��p_6 OK �T�� 3#hF�� ���

�� )ORZ (TXDOL]DWLRQ

��. �O�$¿��> �5W��X OK �zL�O#�. �#y��� � Q�O ��#-�\ {�e OK �#�P> 3#�#X�� Z�#w �� �#�P> �L��w {K#Ã5�K�>�� �Ç-\ OK �#�P> �O"Pda" �P�JM O�h�� ��" �"P. �L�w��Æ�w ��#J��p_6 Q" D�E¼ �K#p5X" � �O"KP.�P�.�K�O� OK �#�P> Z�#w "P�Q �K�\�� ��¼�6 �P�JM ½�F #� � �L��w {K#Ã5� 3#W�X'6 Q" �P�zO#w!�. � �K#p5X" #� �{K#Ã5� �. Q#�� #�P�z!��"K � #�P�y~#l\$ L��#� �Q"�� �#�LF"� OK+�a#q �#�P> 
4X" �Ç��P�m ���Ã� ��#J��p_6�KO"K LF"� P� O#w K�-�. �. Æ�w O�h�� �. 
�KPw!
�$ {P5�w � �. �»��

{#t5��" � �O�$¿�> b�dJ |J"K OK ����e �6L� +�a#q �Ç�$ 4}Ä�. #���#J��p_6 +�a#q �K�O� OK ,}m"� |Ãq Py�K Q" |¼#F �#�Q#z � �S�OL�� O�p~�X K�>� 4}Ã. #��. ��" �K�\�� U#WF" +�}d�#� ��. 4X"�L�#�#� nNF #��. ��" L�#. �#Ç��"�5F �K�\�� �L��K O"Q$ � �K�~$ ��#`q K#=�" ,-X �w L\#.�� �Q"���. 3�#Ãp�"L��Ww!"P�2 
 ��X#5�2 3#�y��P�2 
��$ �#�Ç�� 
�6#�Lt� ��QP}w �}�X��. 4X" �Ç�� �. {P5�w �L��\ �K"K Z�#w!�K�\ �#=�" �6#�Lt� ��K"�� �T���. � �S�OL��
+�a#q �Ç-\ �. �K�O� �#J +�a#q 4�p�w {P5�w! ����

K#��Q 4h}�m �"O"K #���$ Q" �O#�W. �w Py�K ¿.#�� � �.PB �#��}6 
Æ�51X �Q#I� OK +�a#q �zL�L�z4}Ä�.��p_�6 OK �L��O"K ���"K � �h�� {P5�w �. Q#�� 
L\#.�� 	V�Pz � �m�O 
�.PB
 )2* � 766� &2'� %2'�KKPz �K#�$ ��#�� ��p_6 �"P. +�a#q #6 K�\ �#=�" �q#w O"Lt�. �P�y~#l\$ � �P�z!��"K 
��K"�� L�#. �6#�Lt��. �K�O� �#�.�a#q {P5�w 4�> �K��Q$ O#w �}�XP2 
�5Ã�¼ �#�P�\ � ÈOR. �#�P�\ �"P. �w K�\�� ��¼�6�O"KP.����� L��"�5. #6 K�\ �K"K LF"� P� +�a#q {P5�w �"P. �Q� Q�=� � |�Ã~"O�5XK � K�\ �K"K YQ��$ �Ç-\�L��w ���Ã6 "P�$ �zK�~$4h}m � �K���
�Ç�S�~��. ��p_6 f#E~ �. �Ç}. L\#.�5\"K 4t.#d� Q#=� �#�KO"L�#5X" #. L�#. #��6 �� v!#�PdJ � ��X 3��`q��. Q#=�P�m 3��`q �5I�O #.
 �-�X$ L�"�5� �Ww �w K�. O#�\�� � KPw 4uK �K#Ã~"r�q L�#. �L�Ç� K#=�" |Ç[�

��



j�� � +�a#q 4�p�w �. �>�6 #. �Ç-\ �. ��X3��`q K�O� �L�w KO"� +�a#q �5W�X �. 	+�a#q �Ç-\ |J"KL�#. ��"P.#�. �L�w�� ,}e ��X K"�� ��" 3"P:" �KPw �9�J �"P. "O �PE-5� �"O"KP.�P�. 
�L���$ K"�� �K�. ��X�P�z�}�> ��#J��p_6 �. v�\ K#=�" � ��X K"�� K�O� Q" #6 K�\ �K"K �5Ã�¼ LF"� P� �. �_I[� |�Ã~"O�5XK�K�\
�5[zP. +�a#q ������

+#�W2 �L��#�� �5[zP. �#�.�a#q ��" �KO"K K�>� �KLÃ5� �5[zP. �#��#�P> +�a#q �#���#J��p_6 P5[�. OK

�� 6XSHUQDWDQW /LTXRU

��=~ P5�W. Q" |¼#F +#W2 
�=~ �P�z+$ Q" |¼#F +#W2 
	�+$ �=~ #� �=~ ��O +$
 #��a#� Q" |¼#F|¼#F +$ ��"�X#� �#��q#¼ Q" �>�PJ +#W2 
��J #� O#[qY�P. �=~ �P�y.$ Q" |¼#F +#W2 
 �wÆ[J�"P�. 4X" �Ç��� 
K�\��� �K"K 4[zP�. ��#J��p_�6 �"L5." �. �w �-�> �#�.#W2 P�#X � U�ÇÃ� ��[5W\ Q"P�#X � v�\ #. �"P�� O#. K#=�" Q" �-�> �#��#�P> ���z��" s�uK {P5�w �Z�#2 �L�\#. P`� 4XK ���#2 �#�L��$PqO#�. ��w �5u� L�#. �5[zP. 3#�#�P> )E�> P6 �#Ç�" 3O�¼ OK �L�w�� �P�z�}> ��p_6 �#�L��$Pq P. L�L\ O#:$�K�\ KO"� ��#J��p_6 �. L\#.�� |u"LF OK �~$K"�� O#. � �Ç�~�OL��
����" �#���¼�6 ����

#� "QZ6$ �#�Q#z |E� �$ OK � L�"�5qPz O"Pu ��#J��p_6 �"L5." OK �P�z!��"K ��P�y~#l\$ 3#W�X'6 �Ç��" f#E~ �.�#��6 � L�O"K {�N-� �¼#J �>�6 �#Ç� ��" �. �O"KP.�P�. |�XP2 �w 4X" �O�Pa "N~ 
K�\�� ¿�> K#�Q ��XO"Lt�� ��w 4W�$ P5��. ����" f#E~�. �L�L�. O#w!�. 4�Wu ��" �. K�O� 4�K�LE� �"P. "O ����" �#�|�Ã~"O�5XK��" OK O#y�X �L�[w �K�\4-: ��P�z!�Q"L�" O#wK�J O�e�. K�LE� 4�Wu ��" OK �#5� � �S�OL�� L�p~�X �#�Q#z!�K�\ ��Ä" j���� L�#. �e�E��w��#�Q OK ��#J��p_6 �#�wO#w ��"P.#�. 
L�5W� "Q�O#��. ��~$ K"�� �"O"K +�a#q Q" �L\ �5qPz �#���"K � #�~#l\$�L��w���pÄLa ��.#¼ #. "O K�J �#�5XK L�#. �KO�J "Nm Q" |-u � �K#p5X" ZÇ5XK Q" L�#. L��w�� O#w |E� �$ OK�L���[.

��



�$ #. �"P�� �~$ K"�� � �L\ nNF �#���"K O"Lt� ���Ã6 ����
O#�$ K�>� �4X" 4.#: )-�Pt6 ���#X #� ��#�#� �=F �~� 
4X" P�l5� +�a#q Q" �L\ nNF �#���"K ��"Q�O �=F�KO"K 3O�Pa �K#ÄP�m c�"P\ Q" O"KP.�P�. �KPw O#�[� �"P. D�E¼ ,X#��KPwO#�w �#�Q �. �>�6 #. "O +�a#q Q" �L\ �5qPz �#���"K �=F L��\�� R��6 �5XK O�e�. �w ��#�P�z!��"K �"P.�"P�. �KP�w �-X#E�� +�a#q ,ÃÇ�P5� P� �"Q" �. #� ��"Q�O O�e�. �"�6�� �K�O� +�a#q �=F R�� � P�z!��"K�=F #� ��Q� �}�X��. ��"K ��"Q�O�=F 
��}Ç�X Æ�w!�. �P�z!��"K ���K"��Y�P. P�z!��"K 
�Ç��#Ç� �#�P�z!��"K��"K O"Lt� � Q�O OK O"Lt� |�#\ L�#. ��"K O"Lt� O#�$ 
K�\�� �-X#E� P}�P6 #� ��"K �RI� OK �L\ �O�$¿�>�#���"K�K�\ ���Ã6 ��#J��p_6 �. �K�O�+�a#q �=F LF"� �"Q" �.
��"K Q" ���Ã� �=F �"P. � �L\ �O"KP.����� #���"K Q" �h�� O�e�. L�#. #���"K OK K�>�� O"Pq K"�� O"Lt� ���Ã6 �"P.3L�� OK ,wP�� O�e��. �w "O �"����� Q" ���Ã� O"Lt� �"�6�� 
O"Pq K"�� ���Ã6 �"P. �K�\ ���Ã6 O"Pq K"�� O"Lt�#���"K Q" �K#X �O"KP.����� �K�\ �#=�" �$��O P. O"Pq K"��Z�#�Q$ #6 �K#5XPq Q#=� �#y[�#�Q$ �. �L\ ���6 4Ä#X��#��XOQ#. �A�#�B �K�. L�"�J �K#p5X" |.#uP�m ��"P.#�. L\#. Æ�KR� �Ãu"� �uO �. L�"�6���O"Pq K"�� O"Lt� ���Ã6 ��#=�" L�"�6�� �}_q #� ��#�#� O�e�. �$ Z�#�Q$ � ,wP� �O"KP.����� 3O�¼ ��" OK KKPz {#�Ä" ��"Q�O ��[BOK �P��l�6 P�� 
L�w��� O#�w �K#�Ä O�e��. �5W�X �w KPw |¼#F �#���e" �"�6�� ��[B �#��XOQ#. #. �K�\�L-}e�� "O ��#y[�#�Q$ ��R=6 �#=�" �. Q#�� ��[B �XOQ#. 3#�¼�_J

YO"Rz ���6 ����
�O"L�y� �#�\�O �O#.OK �6#Ä�e" |�#\ O#�$ ��" �L��\�O"L�y� �4-: L�#. �P�z!��"K 3"R��=6 s."�X � O#�$ ��}w!3"P��Ã6 CP\ � 	K�>�� � �L\ nP_�
 
Q#��KO�� �wL� �Q"�~ 
�m�O j�� 
�O#Ç�m�O ��#�P. �}�> Q" 3"P��Ã6 ��4X" �L\ �#=�"3#Ä�e" ��" �LÃ. YQ"KP2 #. #6 4X" �O�Pa 3"R��=6 Q" �Ãdu P� �"P. #��KPw O#wL. 
#�ou�6 �#�Q � |}Ä4-:�L\ ¿�> �#���"K ��=F O"Lt� �K�\�� �K�XPq P6K�Q �Ãdu �"Lw �w L\ �>�5� � KP. �2 #��."PJ �}¼" 4}Ä�.;O#J �. #���"K L�#. �w �6O�¼ OK #� � KPw ���Ã6 K�\ �qK L�#. �w "O �"��"K O"Lt� �$Æ�w!�. �"�5. #6 K�\ 4-: L�#.b�.P� vO"L� � 3"P��Ã6 � �O"L�y� {�"L> Q" �K�\ ���.Z�2 O�h�� ��" �"P. �Q� �>K�. K�\ |�F ��#J��p_6 Q"�KPw 4hq#E� �.�I. L�#.

��



���[��6½�F ��
���[��6 ���

�L��\�� O�#�\ #� ��[� �6 �zK#X �. �#�P> 4ÄPX Z�#w 3O�¼ OK �w L\#.�� �t}Ã� K"�� ��#F �#J +�a#q|�Ä �. �P�z�}> 3"L�#> �L\ ��[��6 Q" �w 4X" �LF �.+�a#q �O�$¿�> �Ç-\ OK +�a#q �#�P> 4ÄPX

�� *UDQXODU �� )ORFFXODQW

�\
 �"��"K 3"OM �KPw �L�. �5XK 	� �t-e
 ��"�5I~ #� 	� �t-e
 ��"��"K j�� �K �. �"�6�� "O s}Ã�3"OM �KO�$��P�z!��"K LF"� OK �6"OM ���B ���Ã� �L��\����[� �6 �Q� #� |Ç\ 
�Q"L�" OK P��l6 ��L. 
4.#: 4ÄPX #. 	�X#� �	�Ç�S�~��. �#��K�6 #� 
L��\�� |¼#F K#tÃ�" |�Ä P:" OK �Ç��#��5I~ 
�~$ K"��
 �"�5I~ 3"OM �L�KPz�� nNF�Q� � |�Ç\ 
�Q"L�" OK �w �L�$OK 4\OK �#��5I~ 3O�¼�. � �L�-WB Py�LÇ� �. ���[��6 ��F OK L�O"K |�#�6"R=�� 3"OM ��. 4-�W� �P5[��. 4ÄPX #. �L�-WB ��. 3"OM ���Ã� �K�\�� |¼#F P��l6 #��$ �-W� ]�_I��L��\�� ��[��6
�L��\�� ��[��6 {�-u |.#u L�#� �#�Q #. � �"O$ c�"P\ 4E6 
�"�5I~ #� �"��"K K"�� |�#\ 
���[��6 |.#u 3"L�#>�L��\�����[��6 �~��Ã�L�#� �#�Q #. 
�L���}w � R�O K"�� 
���[��6 |.#u P�m 3"OM
#. ��#���\ K"�� Z�w!"� P:" OK 
K�\ �K#p5X" �L���}w K"�� � R�O s}Ã� 3"OM nNF �"P. ��#���\ K"�� Q" �A�#�B�K#5q" �"K �. ���A�� � #��5I~ �EdX +N> �L�KPz����[��6 � |�Ç[6 ��y�X �#��5I~ +�a#q OK K�>�� K"���K�\�� �L���}w � s}Ã�3"OM ���[��6 8Ä#. #��5I~ OK 3"OMO�[w�R�O��#�P. �4�P�L� �#�Q#X ��� �O#�\ KO"L�#5X" �. ���[��6 �W��#Ç� KO�� OK P5[�. 3#Ä�e" ,Ww �"P.�K�\ �Ã>"P� 	�>K�. � ��#�P.


�Q#XO�#�\ ���

�� 6FXP �� 6.LPPLQJ


�>�P�J ��zK�~$Z�#�w 
��#J��p_6 �LÃ. �#�LF"� 4i#pF 8Ä#. 
����O � �.PB |�#\ 
O�#�\ K"�� nNFDdX OK ��t. � ��[��6 �=~ �"P�� K"�� ��" Q" �5�Wu �"O$c�"P\ 4E6 �K�\�� +#W2 �L\ �Ph�� Y�J � ��#-�Q�K�\�� nNF ,X#�� �P�z ���O �}�X��. �w �L\ O�#�\

��



���[��6 OK P:�� |�"�Ä ���

3"OM ]"��J 
+�a#q ]"�J 
½�F |Ç\ 
L�#� �#�Q 
�EdX O#. #� �Ç�~�OL�� O#. |�-u Q" �KLÃ5� |�"�ÄOK )5�#��� � ���[���6OK �5Ã��¼ �#�.�a#�q K��>� � 3"L�#�> O#�. 
R�OPX O#. 
P. �#�� �#�P> 
3O"PF �>OK�K�\�� �K"K D�a�6 �"O"KP.�P�. ��#�\$ �"P. �¼�J O�e�. �w L�P:�� �O"KP.�P�.

�Q#XO�#�\ OK P:�� |�"�Ä ���
�KO"K P�Q CP\ �. �O"KP.�P�. 3#�}�Ä �+�a#q 4�p�w 
½�F 3#_I[� �. �y5W. ���O � �m�OnNF �KQ#.����O � ��m�O ;�P�J Q" �P�z�}�> �"P�. ���[��6LF"� �>�PJ OK ,X#�� ¿�#� K�>� �½�F 3#_I[� ��L\#.�� P�l5� O�h�� ��" �"P. �KP.O#w!�. 3"R��=6 �. �>�6 #. �m�OnNF �KQ#. �L\#.�� �O�PaS+ OK �L�P:�� ���O ��m�OnNF OK �w L\#.��+�a#q]"�J �}�> Q" #�K � S+ |�#Ä �K �+�a#q4�p�w! ��L\ O�#�\ �#=. � L��#�. �u#. ���W�#1X�X 3O�¼�. 4X" �Ç�� ���O � �m�O 
�#5W.#6 |_q OK � � Q" P5�w!�L��\ �=~ KO"�#���$ ��}I�6 ��w L��w {P5�w "O DdX OK �L\ �O�$¿�> K"�� L�#. ��"K O�e�. O"KP.�P�. � �O"KP.�P�. 3#�}�Ä �"O �$ 4u� jPX" OK �L�$ K�>��. b�.P� �Ç��#Ç� |�#X� OK {�J" �w �6O�¼ OK � KP�z �#=�" �h�� 3O�¼�.�L�w nPeP.

�L��w |�Ä �#�LF"� P�#X |.#t5� P�:'6 ���
OK �4X" #�L�F"� P�#�X Q" P:'5�� ���~�" ���[��6 ½�F KPÇ}�Ä 
��#J ��p_6 �L��w |�Ä �#�LF"� P9w!" L��#���LÃ. �#�LF"� Q" �O"KP.�P�. OK �K#�Q Æ�w KP�z O"Pu �O"KP.�P�. KO��D�E¼ O�e�. ���[��6 ½�F �w�6O�¼�¼�J O�e�. �w 4XK ���#2 � �#. �#�LF"� �w L�w�� |�Ä+�J ��~�" ���[��6 �6O�¼ OK ���A�� �KPw L�"�J�L�P�z O"Pu �O"KP.�P�. KO�� +�}d� �E� �. �L\ �K"K CP\ P�Q OK
P�z{#l�\$ 
�wKP�J {#l�\$ �Q" L�6O#-Ä L�P:�� ��~�" ���[��6 OK �w #�LF"� ��" �4XK�#. �#�LF"� ��������~�" S#1�2 � P�z�\OK �6��Ç[� �wKP�J {#l�\$ K�>� �LÄ 3O�¼ OK �L�K�� P��l6"O ���[��6 ]"�J ��wKPJ {#l\$ ��K�\�� |¼#F ��~�" ���[��6 �=~ S#1�2 � �O�$¿�> �5W�XQ" �6��5�J" L��"�6�� �#W>" ��" �L�w�� "L> L\#. ���Ã� LF Q" P64\OK �w "O ��#W>" � P�z{#l\$ ��L�O�$K�>�. "O �=~ {#t5�" �#�0�2 �O#=� �KPw K�LW� �}�>

��



��~�" ���[��6 KO"� �$ �.#[� K"�� P�#X � �\ �w�6O�¼ OK �L�w�� nNF "O "R=� �~$P�m 3"OM �P�z�\ �� 0��2 ���"�P�2 
�L��w¿�> �zK�XPq 8Ä#. �L��#X K"�� �K�\�� |¼#F �P�m � S#1�2 |Ç[� 
L�KPz!�K�\�� �=~ {#t5�" b�dJ�Ç��� 
L��\��� ��}I6 ��~�" S#1�2 �#��#y5W�" cX�6 ��~�" ���[��6 �#�a�F �w�Ãu�� ���~�" S#1�2 �Q" �K#�Q P�K#t� 3O�¼��" OK �K�\ S#1�2 �#y5W�" KO"� ��}I6 �#y�� OK �L�L�z �=~ �K#�Q O"Lt�4X"�L��\�� ¿�> S#1�2 �#y5W�" OK {#Ã5\" |.#u �#�Q#z P�#X #� � �O�p~�X �S�OL�� v!#�PdJ Q#z!
��K �}�FP�� ��p_�6 |�#�\ ���~�" ���[���6 #�. c-6P� 4XK ���#2 �#�LF"� �4XK ���#2 �#�LF"� ������4X" o}5I� �#�LF"� Q" �5[zP. 3#�#�P> � �=~ �. b�.P� 3#W�X'6O#�. 4X" �Ç��� KP��y� O"P�u �O"KP.�P�. KO�� +�J ��~�" ���[��6 �w�6O�¼ OK ���K �}FP� ��p_6 �� L��w O�-Ä ��~�" ���[��6 Q" 3"L�#> K�\ �K"K �Q#>" Pz!" �L�K Z�"Rq" "O ��K �}FP� ��p_6 3"L�#>���[��6 Q" �O"KP.�P�. OK �p�� P:" 4X" �Ç�� �w �5q#� Z�"Rq" ����#: �=~ 
L�KPz �LÃ. �}FP� KO"�Æ�#6 �O"KP.�P�. OK �}J"L6 4X" �Ç�� ��~�" ���[��6 Q" �KPw O�-Ä �m�O 
�BPz �L\#. �5\"K ����#:,X#��#� �� "O ��#�� +#W2 4�p�w KO"K �#Ç�" 3O�¼ ��" OK �w KO�$ K�>��. �L�ÇB �q#¼ � ��K"���L�w!�5W�X P. s�Pe L�B Q" 4X" �Ç�� ��~�" ���[��6 �#�a�F Q" �O"KP.�P�. ��=~ �. b�.P� 3#W�X'6 ��a#� 4�qPi Z�#w 8Ä#. 
K�[� g�}l6 ��~�" �=~ �w�6O�¼ OK �L\#. P:�� �=~ �`� � �O�$¿�>�� �=~ �KPw �Pz ���R� � �L\ �K�Rq" �L��w g�}l6 �Q#I� �Ç�~�OL�� O#. 
K�\�� 	�Q"���. #� �Q"��
#. b#-6O" OK �LÃ. �#�LF"� ��OP. �p�� P�:#6 
KL�y. ��~�" ���[��6 �=~ �w�6O�¼ OK �L.#��� Z�"Rq"�K�. L�"�J �. �. b�.P� 3�Ç[� �$ �=�5� �w KO"K �=~ Q" �P�y.$ � �L��w g�}l6 �}�>�� �=~KPÇ}��Ä P�. �p��� P�:#6 4X" �Ç�� K�\ 0�2 �Q"���. � �Q"�� �a#� �. ��X �=~ �w�6O�¼ OK�L�w �P�z�}> #��a#� |�Ä OK {�5J" ��" Q" L�"�6�� P�Q �#�\�O�. O"KP.�P�. �L\#. �5\"K #��a#��5J"��Ç� � �. 
x�O P�h� +�a#q �Ç�R�q 3"P��l6 {P5�w! »�L�$Z�2 3�Ç[�#. ,X#�5� #�L��$Pq OK 3"P��l6 {#�Ä" »�O�$¿�> �Ç-\ �. �5Ã�¼ +�a#q ����#u P�m ��}I6 ]�_J OK {��W� 3#�#t� �KPw ¿}d� »

�� &RQGLWLRQLQJ

�=~ Q" �P�y.$ 
��=~ �Q#X �K#�$ 
�=~ g�}l6P�h� ��#�LF"� Q" �5[zP. 3#�#�P> ��5[zP. 3#�#�P> �#=��" OK �L��\ �L�"KPzP. ��#J��p_6 {�" �. 4X" �Ç�� �wÆ�J ;P. � �}��Ç6 � ����#: ��p_6 
�a#��K�\�� �K"K D�a�6 L�P:�� �O"KP.�P�. OK �w PwN~"r�q�#�LF"� Q" �"Lw P� Q" �"�¼�JP�:#�6 #�LF"� ��" Q" �5[zP. �#��#�P> 
�P�y.$ � g�}l6 �#�LF"� Q" D�E¼ �O"KP.�P�. 3O�¼ OK �����K�O��O#w!�. �=~ Q" �P�y.$ 3#�}�Ä K�-�. �"P. �w��#�P��}2 �4\"K L�"�I����[��6 �#�LF"� P. ��X

��



L�"�I� ���[��6 3#�}�Ä P. ���X P�:#6 ���yA�� �~� L�[I. L�"�J K�-�. "O �5[zP. 3#�#�P> 4�p�w!�4\"K

�� 6XSHUQDWDQW /LTXRU

K�>� �dX"��. 4X" �Ç�� K�\ ��~�" ���[��6 ½�F KO"� �w�6O�¼ OK #��a#� Q" |¼#F �+$�=~ �����,-X � L�w {�5J" O#BK "O �=~ S#1�2 4X" �Ç�� �}�W� ��" �L�w ��y�X �~$ O#. K#=�" �L�L�z �=~��~�" ���[��6 �. +$�=~ L\#. �Q� �w�6O�¼OK �K�\½�F Q"s}Ã�3"L�#> O"Pq � �. L�~�6 
�zL�L�z!�K"K Z�#w |u"LF �. "O v�\ P�:#6 L�#. �Q#X {K#Ã5� #. 
K�\ KO"����~�" ���[���6 �. g�}l6 4�> ����#: ��p_6 Q" |¼#F �q#a" �=~ )-~#m 
ÆB�w �#���#J��p_6 OK �����O"Pq � �zL�L�z 
�=~ S#1�2 OK {�5J" P�h� �}�#W� ,>�� 4X" �Ç�� |�Ä ��" �K�\�� �K"K 4[zP.��=~ �#�P�> ��h��6 L\#. �Q� �=~ ��" {#t5�" �w�6O�¼ OK {#FP��. �K�\ ½�F Q" s}Ã� 3"L�#>�KP�z �#=�" ��#�Q �#6�w |¼"�q OK � �K�O� �#�P> �L\ �w �. �>�6 #. L�#. �5[zP.U�ÇÃ���[5W\ �#y�� OK 	�Q#X n#¼ P�h� ��#�LF"�
 +�a#q ��#J��p_6 Æ� OK �}��Ç6 ��p_6 ������� �wÆ�J �#�;P. �L�w K#=�" 
L��\�� ��[��6 �O"�\K #. �w �6"L�#> � �Ç�~�OL�� O#. 4X" �Ç���L�O�$K�>��. �Ç�~�OL�� O#. 4X" �Ç�� K�>� 3O�¼ OK
���[� �6 ½�FnO#Ã5� �O"KP.�P�. ���

�Q"L�"�"O �����
L�#�. "O P��Q KO"�� 
K�>�� ½�F �KPw P��Ã6 � R��6 Q" V2 #� 7"LF�"L�L> ���[��6 ½�F �Q"L�"�"O Q" |-u�"P. #��$ #. ��#�\$ 
4X" 4��O |.#u 4~#F ��" OK ���[��6 ½�F |J"K �"R>" �w ��#=�$ Q" "P�Q K"K O"Pu Ph�L��KO"K 3O�Pa �"O"KP.�P�.

�"��"�5X" ���[��6 �#�a�F � o~"�L\#.�� �O�Pa P�Q �#�{P5�w ��#�LF"� ���B OK�,X#�� �O"KP.�P�. �"P. �>�PJ � �K�O� �#��A�OK »����[��6 ½�F OK v!#\#J �x�X �~#�5F" ¿�=6 »��$ �K�. |�#w � +�P�=~ �K�. Q"P6 
�m�O �"R�� 
�O#wV�Pz f#E~ Q" 3"L�#> �O�$¿�>3"R��=6 »�YKPz � ,_� f#E~ Q" �wPE� O�6�� � P�=�Q �L�K � P�=�Q �wPE� 
#��L�K 
#�P\"� »�½�F ow Q" +�P�=~ �#��l�6 �}¼#q »

��



�+$ OK O� �e�m �Ç��#Ç� �#�4�Wu ��}w! »��L�#� �u#. 3"OM � �y5qPz Ph� Q" �=~ 4[zP. b�dJ � ���[��6 ½�F �. s}Ã5� �#�Æ�#B »��"�Q#X +��Ä �L��K �#[� KO"�� P�#X � �zKO�JvP6 
�zKO�J P�h� ����Ä �XOP. »�. b�.P� 3"R��=6 "L5." �KPw �Q"L�"�"O "O �$ �"�6�� 
KO"L� K�>� �5W�X OK �~#Ç\" ��L\ ���d� �Ç��" Q" V2���" OK 
L��w �hF�� "O �$ 4wPF ��E� � LJPA. |�#w O�K L�B L��K �Q#>" � L�Q"L�" O#w!�. "O �=~ �O�$¿�>4wP�F 
K�\ �#=�" 4F"O � �"O$ 
4wPF L�#. � L\#. �5\"K ���#2 � �#. 4�X �. �6#wPF L�#-� +�P�=~ 4~#F�O"���#� #� � +�P�=~ �#��l�6 LF Q" Z�. �zL�O"K Q#. ��P�� 
#�x��P-}. �."PJ Q" �\#� 4X" �Ç�� ,X#��#��L\#. ½�F ow!OK #�6 K�\ {P5�w �$ D�E¼ KPÇ}�Ä 4X" �Q� 
L\#. �L��K O"L[� �5W�X �. R�=� ���[��6 LF"� �w�6O�¼ OKO"Lt� ���A�� � |�#w O�K Æ� �"P. �Q� �#�Q "L5." OK �L\#. O#w!�. �K#�$ K�\�� KO"� �5W�X �. K#�Q O#. �w��#�QL�B �"P.� K�\ {P5�w L�#. L[w�� "O �L��w¿�> �5W�X O�6�� �w��#�P> �"R�� �L��w 4\"KK#� "O �Ç�P5Ç~" �#�P>�L\ ���d� �5W�X D�E¼ KPÇ}�Ä Q" �"�6�� 
L�#�� Z�2 �}Ç[� �A�#�B 
4qPz O#w!�. "O �5W�X L�#. 4Ä#X
�}�d5W� ���[��6 �#�a�F � +�. Q#�� �w �e#t� 
#�x��P-}. 
{P5�w �#��A�OK 
#�~#�#w P�h� ���[��6 �#�a�F j�� ��" o}5I� �#�4�Wu {P5�w!�O�$¿�> ��E� �L\ �5pz �"��"�5X" ���[��6 �#�a�F KO�� OK �w 4X" �-~#d� �. ��-\ �P�m � L�O"K �O#ÇW�Pz!�. #��$nPe P� � �L\ �K"K O"Pu½�F {�e OK+�P�=~ 	�#�Ç��O#2
 �#��5I6 �4X" 3�#p5� #�a�F ��" OK �=~"O #��$ �w ��#��L�K �4p\ #. �"P�� #��5I6 � P�=�Q �Ä��=� �4X" |_5� 
KO"K O"Pu �O#�w OK �w vPE5� P�=�Q Æ�"O ��=~ �O�$¿��> 3��Ç[6 L��K�� 4wPF DdX P�Q OK #��O#�w {�e OK � ow OK �L\ ��-Ã6 �#�}�O P�W�OK�L�O�$��K�>��.½�F nPe P� P�=�Q � L�"�5qPz O"Pu ½�F OK ��t5W� � n#¼ 3O�¼ �. #��5I6 �w K�\ |¼#F �#���e" L�#.�$ �=�5� �w L��w�� 4wPF ���"Q#. #��5I6 
��¼�6 ��" 4�#ÄO �LÄ 3O�¼ OK �L\#-� Py�K nPe Q" P5[�. #� P5�w!� ½�F �O"��K ��. �Q� �}¼#q |u"LF �K�\�� #��5I6 �. L�L\ ��L¼ )5�#�� � �KPw P�z 
�=~ ,X#�5�#� ¿�=6�K�\ �P�z�}> #��$ �L\ �5WÇ\ � �O"��K #. #��5I6 KO�JP. Q" #6 L\#. P5��5�#X ����� L�#. #��5I6 �#�5�"

�#�P> ��Wt6 �����
½�F Æ� Q" Z�. �w �Ãu"�� ��"P.#�. �L��w�� 7"LF" � �F"Pe 
LF"� Æ� Q" Z�. ���Ã� "O ���[��6 �#�½�F

��



�Ç�� 3O�¼��" P�m OK �4W�O�Pa ��#W� 4-W� �. #��$ OK �#�P> ��Wt6 
L\#.�� �O"KP.�P�. {#F OK �#�R����E� �4\"K L�"�J ���[��6 ½�F KPÇ}�Ä OK ��X P�:#6 )5�#�� �w L�$ K�>��. LF"� Æ� �"P. �O#. �q#a" 4X"�L\#. �5\"K |�#w 4uK L�#. KO����"OK �w L\#.�� O"KP.�P�. ��" � �L\���.Z�2 #��$�F"Pe �#�Q OK �#�P> ��h�6Æ� KO"��q#a" �#�P> �w L�w4uK L�#. O"KP.�P�. 
K�\�� ;O#JV��PX Q" ���[��6 �#�½�F Q" �Ç� �w�Ãu"���K�\ �K#p5X" ONz O#�w P�W� Q" �Ãu"�� ���B OK � K�[� LF"�
�XOQ#. ��#�P. �����

�KP�N2 �#=�" ��"Q�O L�#. P�Q 3#�"Lu" �O"KP.�P�. �K#Ä c�"P\ OK�KPw PÇq � �K"K Y�z� �KPw �#y� 
ou�6 #. � KPw �[wPX LF"� �. Q�O{�e OK O#. ��L�B 4X" �Q� ��XOQ#. ��K�\ �>�6 P5[�. P�Q KO"�� �. L�#. �KPw �#y� #. �Ãu�� ���BOK �KPw {P5�w "O LF"�� #��$ �L\ K�LW� |�-u Q" �KO"�� �~� L�5W�� 4��O |.#u )6L�Ä #��K�O� �BPz �R�OPX � �>�PJ � �K�O� »�K"K �#=�" ¿u���. "O �O�Pa 3#�"Lu" � KPw �L�#[� �"�6�� "O �#�P> ��y��#� ¿�Q�6 � �K�O� �L. OK {�5J"#�R�OPX � K�\�� K#=�" ½�F ���"P�2 OK ��> 3O�¼�. ���Ã� #��>�PJ 
�"��"�5X" ���[��6 �#�LF"�OK�K�\�� �5J#X ½�F �#�5�" OK �KP-�#� ��> 
�}�d5W� ���[��6 �#�LF"� OK �K�\�� ,_� �$ �O"��K OK�w��E��. L�w P��l6 4X" �Ç�� #�R�OPX 4�Ãa� �~� L�$�� K�>��. {#Ç\" P5�w �>�PJ �O#=� OK ���Ã�
L�w �"Lu" ,�Ä ¿qO �. 4-W� )Ã�PX L�#. O"KP.�P�. �d�"P\ ���B OK 
L\#-� �#WÇ� #��$ ��O Q" +�a#q ;�PJ�. Py�K nPe Q" �KO"K K�>� ���[��6 OK {�5J" � P. �#�� �#�P> �L�$ K�>��. �#Ç�" �d�"P\ ���B OK �w "PBO�#�\ K"�� ���A�� � L�w L\O #��$ ��OP. Æ~$ 4X" �Ç�� R�OPX Py�K �#�4�Wu OK +$ �L\ Lw!"O 4}Ä�L�w �. � L��#\�J#� �Ph�� K#=�" � L�P�z O"Pu #��$ ��O �EdX�l��6 L��O"K +#p�w �O�$ ¿��> 3"R��=�6 �. Q#�� �w O"�K |2 #. �"��"�5X" ���[��6 �#�a�F OK �O�#�\ K"�� »�w L\#. �LF OK L�#. |2 O�E� �. 4-W� �l�6 ���"Q �4X" |_5� O"�K|2 �. �}�� L�B s�Pe Q" +#pw �O�$¿�>
��}I6 ��> #� o�u ��}> � �L\ 4�"L� ½�F c�E� 4�X �. +#pw 
�l�6 � |2 �Ä��=� ��"O�K 4wPF #.�$ OK �w K�[� ��}I6 ��O�$¿�>+#pw 
�$ �y5WÇ\ #� � �l�6 ���"Q P��l6 |�~K �.4X" �Ç�� �K�\ ¿�> +#pw!�KP�z �#=�" �X#X" 3#�"Lu" 4u� jPX" OK L�#. 3O�¼�5qPz Ph� OK O�h�� ���� �. �w �"�BP5qK OK "O �K#Ä P�m 3"L�#[� 4X" oi�� O"KP.�P�. ��O"KP. 4\"KK#� ��L�w |t5�� ��#J��p_6 ���"K 4-: P5qK �. � 4\"KK#� �L\�4X" �L\ �K"K CP\ � ZI. OK ��#y[�#�Q$ {P5�w �Z�#�Q$ � �O"KP.����� �
��



L��"Pq {P5�w! ���
�4X" P�Q KO"�� |�#\ L��"Pq ,X#�� {P5�w!

�� 6OXGJH +DQGOLQJ ��%ODQNHW

��=~ 3#�}�Ä �O�#�\ 3"L�#> nNF ��Ç�~�OL�� 3#hF�� ��5[zP. �#�P> 4�P�L� ��. {P5�w! ��}w4q#h� �Q#�� 3O�¼ OK ��#���\ K"�� �K�Rq" �
�=~3#�}�Ä �����

�=~ g�}l6 �. �=~ O"Lt� �L�P:�� �=~ �. b�.P� 3#�}�Ä OK �w4X" �=~ O"Lt� � g�}l6 �}FP� �K |�#\ 4�Wu ��"�=~ S#1�2 � �O�$¿�> �"P�� �. #��$ ��. b#-6O" � |�Ä �K ��" 
KO"K �y5W. ��~�" ���[��6 ½�F nNF �#�L�"O ��4X" �L\ �K"K D�a�6 ZI. ��" OK
�=~g�}l6 �������

OK �=~ ��p_6 � �O�$¿�> �. b�.P� 3#�#Ç�" �. ��~�" ���[��6 Q" |¼#F �=~ �"P. �L��w g�}l6 K�>� 3O�PaPz!" �L\#. 	L¼OK � #6 »��
 s�uO L�#. �=~ 
K�\0�2 #��L��w g�}l6 �. �=~ �w�6O�¼OK �KO"K �y5W. 4XK���#2���#2 �#�LF"� �"P. �O#. ��~�" �=~ 4uO �L\#.P5[�. L�#. �=~ 4h}m 
K�\0�2 �P�y.$ LF"� #� � �a#� �. �=~L¼OK� #6 4h}m #. ��=~ �"�5. 4X" �Ç�� O"KP.�P�. cX�6 �=~ nNF {�-u |.#u � s�uK {P5�w #. �L\#.�� 4XK��w��E��. 
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K�[� v!#2 �.�J�. �=~ �w�6O�¼ OK �L��w R��6 "O �$ (O�q 
K�\�� ��}I6 ½�F �w �Ãu�� ��"�6�� 
L�w �. K#=�" �#�A�� ½�F �w�6O�¼ OK �L�\#2 ��X#52 3#�y��P2 #� Æ�$ +$ �=~ ��OP. �"�6���KPw P2 {�}E� �$ #. "O½�F ow �Ç��" #� 4W\"P�$ ��P}w {�}E� Æ�Ç.�4X" ,X#�� L�p~�X Z�#w �"P. ��#���\ K"�� �K�Rq" 
L\#. �L\ �L�L�z+�a#q �w�6O�¼ OK ��#> OK L�KQ#. �#��A�OK �Z\�2 
�L\ ���.Z�2 ½�F ��OP. �¼#J Z\�2 
�. {P5�w �"P. �w�6O�¼ OK ��K�\ �K"K O"Pu K�J

��



�� +RXVH NHHSLQJ

	�Q#X�R�w!#2
 ��}w 4q#h� �����
�L�w�� P6,X#�� O"KP.�P�. �"P. "O O#w c�E� �Ç}. 
L�K��Z�"Rq" "O 3"L�#> nNF �KQ#. #��6 �� P�Q �#���¼�6L��\nNF �O#> #� +$ O#[q �}�X� �. �>�PJ R�OPX #� � �K�O� ¿�"�� ��O Q" �L\ ¿�> K"�� �h�� O�e�. ��	K�\�� ��h�6 O#w ��" ��#�P. �.P=6 #. #��6
�K�\�� |¼#F �zPh�� L. � �L��Q �#��. 3O�¼ ��" P�m OK 
L��\ R��6 )-6P� ���O �O�$ ¿�> 3"R��=6 �3O�Pa #��$ ��#=.#> �O"KP.�P�. 3#�}�Ä OK �w�KO"�� Py� L�P�z O"Pu K�J �#> OK �5X��2 gq#E� 3#Ep¼ ��L�w "L�2�K�\ R��6 (O�q �L\ZI2 �#��=~ � +�a#q ����6 4q#h� {�L> b�.P� �#��#�5J#X � {P5�w �#�r#e" 
#��#.KP� 
#�P�W� |�#\ ��#J��p_6 �e�E� �"P. ��K�\ ���Ã6 �_I[� KPq O��" Q" Æ� P� �"P. � K�\�K�\ x�O L�L=6 ��R~ 3O�¼ OK 
C�dX Q" 4i#pF � #����#-�Q gpF O�h�� �. �L\x�O C�dX ��}w! �

��#���\ K"�� �K�Rq" �����
�K�\�� �Nl� K"�� nNF � �. {P5�w OKÆ�w 
3"L�#> nNF K�-�. ,>�� ��~�" ���[��6 OK��#���\ K"�� �K�Rq"�K�\�� L�w!#6 �$ |�#w b�5J" � �L\ �K�Rq" ��#���\ K"�� �"R�� �. ��#���\ K"�� �K�Rq" L��"Pq D�E¼ {P5�w OK�L��\�� ��¼�6 L��"Pq ��" �"P. P�Q 3#hF���\#� �w+�a#q4�p�w P��l6 �. �>�6 #. �K�\ ���Ã6 O#> Z�#�Q$ #. ��#���\ K"��,X#�� b�5J" ��E� � �"R�� �3O�¼�. L�#. 4h}m ��P5-X#�� ���'6 O�h�� �. O#> �#�[�#�Q$ 
�}_q3"P��l6 #� �¿�#�¼ 
�Ç�S�~��. L\O Q"�K�\ O"PÇ6 �"�O�K�K�\ ���Ã6 ��#���\ K"�� �Ãu"� �"R�� 
K�\�� O"PÇ6 ��#J��p_6 OK �-6P� Æ� �#� P� |u"LF �w �P�z!�Q"L�"#. ��K�\ �>�6 P�Q KO"�� �. ��#���\ K"�� P5�. b�5J" �"P. K�\ ,X#��#� ���[��6 KPÇ}�Ä �w�6O�¼ OK � KO"K K�>� b�5J" �"P. �q#w �#�Q K�\�� �K�Rq" ��#���\ K"�� �w �"�dt� OK #�$ » L�"�K#5p�� O#w Q" +�a#q OK ��~#9�"#� � ���w K�>� �dX"��. #��L��w b�}I� #�$ » L�"�L[� K�LW� "�� �#��L��w ZI2 Nq#�� #�$ 
��K"�� �"P.Æ�#[q" Q" �K#p5X" 3O�¼ OK »Z�"Rq" #��~�~ �KPw R��6 3#ÃqK � �KPw P��l6 �� S#1�2 4�p�w 
�5q#� Z�"Rq" �=~ �"R�� ��#���\ K"�� �K�Rq" #. »�L.#���
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½��F OK �L�\ ¿�>
 ��~�" �=~ �#��zT�� L�#. O"KP.�P�. 
��~�" ��p_6 �#�LF"� 3�Ç[� P. �L�$ s�#q �"P.]#�J |�#�W� ���A��� � �$ 3"R��=�6 � ���~�" ���[���6 �#�½��F ��. b�.P� �#���#XO#� 
	��~�" ���[��6� 4X" �L\ �KO�$�P_5I� D�a�6 P�Q OK �w L�"L. "O �O"KP.�P�.
�L\�O�$ ¿�>�=~�#��zT�� �����

�w 4X" 3�#p5� o}5I� �#���#J ��p_6 OK K�\�� |¼#F ��~�" ���[��6 ½�F Q" �w ��=~ 	4�p�w!
 �y��yB� KO"K P�Q KO"�� �. �y5W.+�a#q � o~"
�=~ �}¼" O#5J#X » +�a#q �K�. o�Ãa � ��u » �zQ#6 » 4�p�w »½�F �. �K�O�+�a#q ���[��6 4�}.#u »

���[��6 ½�FCPe �K�. +�}d� � #��zT�� � +
½�F Q" �=~ ��}I6Y�O � ���[��6 ½�F�O"L�y� � ;

�L�K�� �#[� "O �y�#J +�a#q Q" |¼#F �#J �=~ �#��zT�� � {�L>
�F"Pe �. b�.P� |�#W� �����

"O �$ �#�|F�"O � LX#�[. L�$�� K�>� �. ���[��6 KPÇ}�Ä �"P. �F"Pe ONy�O Q" �w "O �6�Ç[� L�#. O"KP.�P�.R��� � �L�\ �L�#�[� �$ ��. b�.P�� 3"R��=�6 � ���[��6 �#�½�F OK �w �6�Ç[� Q" �5XP�q � {�L> �L�"L.�L�K�� �#[� "O �$ #. �}.#t� �#�|F�"O
�O"KP.�P�. �. b�.P� |�#W� �����

0�2 KPÇ}�Ä 
KPX �"�� � ���#2 �#�K OK �K�\�� +�a#q �#�K �. b�.P� �=~ 3�Ç[� Q" �O#�W. {#9� O�e �.ow��"P.#�. � L-WB�� �O#=� ��L. �. �#. �#�K c�"P\ Q"Z�. �=~ OK K�>�� �.PB � K�. L�"�J P6|Ç[� �=~�4X" O"KP.�P�. �>�6 KO�� 3�Ç[� �L��L�#[� � {�L> �4X" P5�w �zL�L�z � �. �~� P6K#�Q
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	�y�#J +�a#q �. b�.P�
 ��~�" ���[��6 �#�a�F �#J �=~ �#��zT�� �� {�L>
CP��\ 3#�¼�_J �zT��� 	�L\ �~�}z �~�}z!
 4XLÇ� P�m 	�Ç�R�q
 �P�#i O#5J#X�#�X #� L�6 �P5Ww!#J x�O �. 4X" �Ç�� �=~ #� 
L��K x�O "O �=~ 4X" �Ç�� �5Ã�¼ �#�+�a#q �#�y�O �"���u x�O	K�\ �Ã>"P� {�L> OK �zL�L�zo�KO �.
 �L�w�� 4~�K �=~ �zL�L�zP. �w L\#.�4X" L�#> K"�� �� K�LF �=~ ;�PJ �"P. +�}d� 4�p�w! �=~ OK K�>�� 3"L�#> ¿.#6 �~#yB�4\"K L��"��J ���w ���. L\#�. �5��\"K K���>� ���=~ OK �5Ã���¼ �#�.�a#��q OK �R}��q �#�Ç���� �A�#���B L�6 ���Ã� �.OK �\ � ��"K �#�5F" L\#. ��» Q" P5�w Pz!" �L\#. ��» Q" P5�w #� � ��� Q"Z�. #6 4X" �Ç�� 	3OL�.
 ��#z! Æ[J 3"L�#> L¼OK �» #6 �» ��y�#�� #. O"Pq K"���KO"K K�>� L�#> K"���4X" �=~ �zL�L�z #� � �5Ã�¼ �#�.�a#q P�:#6 4E6 ��� cX�5� � ��� #6 ��� Q" ���Ã� S+��w4X" �L�L�z ��#y�� �#J �=~ �zL�L�z ��L. ���Ã� �zL�L�z!�L\#. �L�L�z �K�O�+�a#q ��L\#. �L�#�½�F OK ����e3L� �=~ ��L\#. �L\ �q#a" �a#� �RI� Q" L. 4�p�w #. +$�=~ ���w4X" �$ �L��L�#[� �=~ K#�Q �=F � �,ÃÇ� P5� P. P5�~ ���� #6 ���� �=~ �=F�4X" s�uO K#�Q �=~ » ,ÃÇ� P5� P. P5�~ �� #6 �� cX�5� O�e�.�4X" �$ OK K#�Q �=F #. �5Ã�¼ +�a#q »��w4X" �$ �L��L�#[� �=~ �w �=F ��4X" �K#5q" r#p6" ½�F OK �=~ ¿�=6 #� 
4X" �w½�F �KQ#. 
4X" s�uO +�a#q »��w4X" ��" �L��L�#[� L��\����`� �w ��#J 3"L�#> K�>� � �`� |.#u 4~��X �. �`� 4�}.#u�KO"K K�>� �P-�q K"�� #� �R}q �#�Ç�� L��#� �5Ã�¼ +�a#q�4X" ���\ �[2 �#�.�a#q #� � +PB �#�.�a#q P�h� �5Ã�¼ �#�.�a#q �L��K �#[� P6�#. P�K#t� P5�~P.� Pz�}���»#6�»��. ���Ã� �.PB �"R��
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�$ #. �}.#t� �#��"O � �F"Pe �. b�.P� �#���#XO#� �� {�L>
�$ #. �}.#t� �#�|F�"O 3�Ç[��K�\ �K�Rq" �.PB �O�#�\ 4�¼#J �Ç��" #6 K�\ ��K"��Z�2 +�a#q #��.PB +�}d�#� �Q#X O�#�\�K�\ O�K |J"K nPe �. R�OPX Q" ow �O�$¿�> �5W�X » �>�PJ +�a#q OK K#�Q ��~K�ow �L�#[��K�\ �KP. P6���#2 ½�F OK ¿�#� »�K�\ �5qPz O#w �. �P�z!��"K �5W�X » �=~ OK 	�\ � �X#�
 ��"K �K�. K#�Q |�~K �. o�u Q" �=~ ;�PJ �LÄ�K�\ nNF ���#X#�\ �Ç-\ �. �X#� � �\ K�O� ¿.#�� »
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�#�P�> 3L�\ � �L\ ZI2 �#�P> #6 K�O O#w �. ,X#�� �¿�#� � L.#� P��l6 Æ�~�OL�� �F"Pe L�#> K"�� +�}d�#� nNF �½�F |J"K OK �#�P> �L\ P. �#���K�\ �w �K�O��K�\ �5qPz O#w �. �P�z!��"K �5W�X �X#�� �\K�>� Pe#J�.�$ �#���2#� H�� �L\�A�u� +�O�=~�y5WÇ\ 
K#�Q�zL��#X�K�\ �5qPz O#w �. ,X#�� ��}I6 3"R��=6 #� � �Q#X O�#�\ �5W�X �P�z�.PB � �m�O �K�-� �q#w � +�J�K�\ nPE�� �LÃ. |F"P� ��X �. �5[zP. �#�P> » �5[zP. �#��#�P> K#�Q O#. Q" �\#� �zL�L�z4~#F�KP�y. "O K�J nO#Ã5� 4~#F ���[��6 ½�F �w �$ +�#�5� YR�O � {#XO" »�K�\ �K"KZ\�2 �Q� K"�� � ,X#�� �#�y�O #. 3"R��=6 �½�F � ��#J��p_6 o}5I� C�dX 3"R��=6 3#Ãdu �zL�O�J�K�. �Q"L�" Q" Z�.�K�O O#w �. ���[��6 ½�F Q" |-u �L��w b�}I� #� � {K#Ã6 ½�F �#�P> ��#. 3O"PF �>OK Q" �\#� 3�Ç[��K�\ ,_� �Ç\ K#. �RI� gpF O�h�� �. » K#. |�~K �. ow;�PJ �4\"KP. �K�. �w!�KP-. �#�� Q" "O K#. P:" �w K�\ �K"K P��l6 �Ä�� �. P�z ow �5W�X »�L.#� Z�#w 3"L�#> ¿�=6 #6 �K"K Z�"Rq" "O �=~ ;�PJ �#�P> +�a#q �zL�L�z!
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#�|F�"O �XOP. � ���.Q#. �~#�5F" |��K 3"L�#[� �#���#[�P5[�. O"Lt� #� � P6"�6 #. �=~ ��}I6 � Q#z L�~�6 �½�F OK �=~ ��R=6 �=~ �L\ O�#�\Q#�� U#X" P. ��R~ 3O�¼ OK 3#Ãdu ¾��Ã6 #� P��Ã6 +�O�=~ �XOQ#. +�O�=~�zL�K ,�X$ #� �zK�XPq�5[zP. �=~ 4\"KP. |E� P��l6 #� � �=~ �X P��l6 +#W2 OK 3"P5�� 4h}m �5[zP. �=~ OK L�L\ ���X#Ç�p�P5���>�PJ�=~ ��}I6 �~�~ #� cJ �KPw R��6 �=~ 0�2 �L. �=~ �>�PJ cJ �y5qPz!¾��Ã6 #� P��Ã6 ¿�"�� D�E¼ KPÇ}�Ä �K�O� �Ç�~�OL�� ¿�#� �5qO ��. Q" #� �L�K ��L¼�Ç�~�OL��Q#�� ,WF P. ¾��Ã6 #� � P��Ã6» �=~ �#��L��w¿�> �XOQ#. �=~ �#��L��w ¿�> �zL�K,�X$ #� �zK�XPq �=~ #� � +�a#q�L�L�z � �.L. 
�#�X�Q� Z�#�w L�F #�6 #�0��2 �}��X� �. ��}I6 �#�Q 3L� � P6"�6 K#�KQ" » �=~ ]�_I� �Q� #��-�}6 cX�6 �=~ ��}I6 |Ç�X �K�. ,X#��#�+�}d� O"Lt� �. �=~ ]�_I�+�a#q ��K"��Z�2 » �6#�Lt� ��p_6 Ph� Q" �5Ã�¼ �#�.�a#q �6#�Lt� ��p_6 �K�. ,X#��#��5Ã�¼ +�a#q �6#�Lt� ��p_6 » �~$ K"���O�$¿�> �5W�X OK ��K"�� #� � ��#���\ K"�� �KPw �q#a" » OK 4ÄPX � L�#� �#�Q �O�$¿�> �5W�X OK +�a#q ��R=6�O�$¿�> b�dJ�+$�=~ P5�. 4�p�w �KO�$4XK �. �"P. �=~ �`� �L�[I. K�-�. » +$�=~ 4��w �4�p�w! �a#� Q" ��u �K#Ã~"r�q +$�=~ 4[zP.j#p6O" Q" +$�=~ {#t5�" ��$ �p�w |�#w K�-�. #6 +$�=~ {#t5�" OK P�J'6 #��a#��a#� ,X#���=~ �L��w Æ[J P5W. #� ��K"��½�F 
�wP. �. +$�=~ ��}I6 »
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�K�. L�"�I� P:�� �Ç�S�~��. ��p_6 � �K�. �5Ã�¼ +�a#q L\#. BBBBB � »�� Pz!"%2'&2'�O"KP.�P�. � �F"Pe OK]�_J�. � �5\"K 3O�Pa �%2'� � �&2'� ���Q$ �K P� �. �>�6 4\Nz �A�$ �. Ph��4X" ��� O#�W. P�" ��" +�a#q �#���#J ��p_6

#�. ��#���\���. L���$Pq OK �P�\ +�a#q P�N2��R=6 �~$ �#��zK�~$ O#. �-�Pt6 ���Ã6 ���%2' Z�#�Q$
�"P�. �-X#��� ���"N�m ¿-��� K��J K"��� ���" ��w 4X" �~$ K"��� K��>� f#E~ �. P5[�. �P�\ +�a#q �zK�~$�4X" �~$ K"�� �L��w ��R=6 �#��W��#zO"�PÇ���~�Ç}� O#5J#X OK K�>�� �T�Ww!" #� � +�a#q � +$ OK {�}E� �T�Ww!" Q" L��"�6�� #��W��#zO"�PÇ�� Q" ���Pz!�L��w �K#p5X" ��#���\��. L��"Pq OK K"�� ��" ��R=6 �"P. �~$ K"����p_�6 L��"Pq U#X" #��W��#zO"�PÇ�� ��" Q" �P5[�. �B P� K"LÃ6 #. +�a#q U#�6 �"P. ,X#�� c�"P\ K#=�"+�a#q Q" � �L�XO nP_� �. �P6�#6�w �#�Q OK �~$ �#��L���$ �w L�$ ��"Pq �d�"P\ #6 
4X" +�a#q �5W�Q|��Ç[6 P�Q �#��P5w!#. Q" ��Pz �K )6L�Ä "O +�a#q OK �~$ K"�� �L��w ��R=6 �#��W��#zO"�PÇ�� �L��\ nNF�L��K���L�Ww!" "O�~$K"�� �+N> �'2� +�a#q OK{�}E� �T�[w!" Q" "O K�J Q#��KO�� �T�Ww!" �w�Q"�� �#��P5w!#. �#��P5w!#. K"LÃ6 � �K�. &2 � Q#z )6L�Ä L��"Pq ��" |¼#F � L��#���� |�L-6 ��LÃ� O"L�#2 3#-�wP6 �. � �KPw!�L.#��� Z�"Rq" )-u#Ã5�L�P�z��+�a#q OK K�>�� ��LÃ� ��~$K"�� Q" �`Ã. ��R=6 Q" "O K�J Q#�� KO�� �T�Ww!" �Q"���.�#��P5w!#. �L��#� ��#�Q#z K#=�" #. �w4X" O"L�#2 ��LÃ��#�Ç�� �. #��$ |�L-6 � O"L�#2 �~$K"�� ��R=6 4�~#Ãq ��" �=�5� �w!

��



OK ��#���\��. �#�[�w!"� �4X" ^�I[6 |.#u +�6 L��#\�J#� ��. �4X" �"P�� 1� �&2� � &+� � +�6�Q" L�6O#-Ä �Q"�� L��"Pq

� Q" L�6O#-Ä �Q"���. L��"Pq OK ��#���\��. �#�[�w!"�

�T�Ww!" O"Lt� 
+�a#q OK K�>�� �~$K"�� O"Lt��P�z!�Q"L�" �#=. ���Ã��P�\ +�a#q�zK�~$�"R�� ���Ã6 �"P.�K#p5X" �"�6�� �p}5I� �-�Pt6 �#�Y�O Q" O�h�� ��" �"P. �L��w�� �P�z!�Q"L�" "O K"�� ��" ���X"L�Ww!" �"P. �Q���" Q" O�h�� �4X" +�a#q ��#���\��. ��"�J �T�Ww!" O"Lt� #� %2' O"Lt� ���Ã6 #�Y�O ��" ��P5��� �w KPw!��" �"P. ��#y[�#�Q$ �L\ KO"L�#5X" c�"P\ 4E6 � ��Ã� �#�Q OK L�#.�� �w 4X" ��T�Ww!" O"Lt� ���Ã6 Z�#�Q$"O +�a#q OK K�>�� �~$ K"�� �Q"�� �#��P5w!#. #6 K�\ �K"K +�a#q �. 	Æ�O#6 c�E� � �» kF �#�K
 Z�#�Q$�L��w |�L-6 ��LÃ��#�Ç�� P�h� O"L�#2 K"�� �. � L�Ww!"KO�� �T�Ww!" �"�6�� ��#y[�#�Q$ KO"L�#5X" �#�\�O Q" �K#p5X" #. �w4X" �.P=6 Z�#�Q$Æ� %2' ��P�z!�Q"L�"�KPw ���Ã6 "O �K�~$�#�.$ � #�.#W2 
#�.�a#q Q#���K�\�� �P�z!�Q"L�" P�Q KO"��Z�#�Q$ ��" �}�X� �.	��.Pw 3#-�wP6
 �~$ K"�� ��#���\��. ��R=6 �"P. Q#�� KO�� �T�Ww!" »�« ��$3#-�wP6 � #�L�p~�X L��#� ��LÃ� K"�� ���X"L�Ww!" 4�> �L\nP_� �T�Ww!" »�3Q" �L\ �#�F" 3#-�wP6 ���X"L�Ww!" 4�> �L\nP_� �T�Ww!" »KO�� �T�Ww!" nP_� �. nO#Ã5� O�e �. �%2'�� O"Lt� �P�\ �#�.�a#q ��p_6 Q" |¼#F +#W2 � +�a#q OK�KO"K ]#_5J" 	�.Pw�OL��
 {�" o�KO3#-�wP6 ���X"L�Ww!" �"P. Q#��|.#�u ZI�. {�" �5�XK |��"��Ä P�. ���Ä L�\#.�� ��p_6 |.#u �Ç�S�~��. �#�Y�O #. �w �5Ã�¼ �#�.�a#q OK�KO"K �y5W. ��K �5XK |�"�Ä �. �%2'�� Q" �"�hF��
%2' Z�#�Q$ L��"Pq D�P[6 �����

K"�� ��R=6 ��T�Ww!" nP_� #. �Q"�� �#��P5w!#. 4�~#Ãq 
�T�Ww!" #. +�a#q 3O�#=� �hE~ Q" 
�Ãu"�c�"P\ OK
��



�KP�z�� 3O�¼ P�Q �}FP� �K OK O#w ��" � �L\ j�P\ ��Ä ��#���\��. L��"Pq OK �L��\ ��R=6 �~$j�P\ #��W��#zO" �PÇ�� 4�~#Ãq U#�6 3#hE~ ��5WI� Q" 
O"K�.Pw �~$3#-�wP6 ���X"L�Ww!" {�" �}FP� OK �{�e OK �L.#��� ��"K" Q�O �� #6 �� ��. ��#�Q3L� #6 	Æ�O#6 c�E� � �» kF �#�K
 KO"L�#5X" c�E� OK � �L\��. 3L� �� " OK � K�\��&R� |9� �O"L�#2 3#-�wP6 �. |�L-6 �~$ O"L�#2#� 3#-�wP6 OK K�>�� �.Pw 3L� ��"�L��\�� �L�Ww!" O"K�.Pw �~$ K"�� L¼OK �� #6 ���L�Ww!" O"K�.Pw �~$ K"�� L¼OK �» #6 �» K�LF #��6 4WI� Q�O � OK L��"Pq ��" OK �w 4X" �O�$K#�. �Q��L��\���#��P5�w!#. P�9Ç6 �L�w Pe#J �. �}FP� ��" �w KO"K ]#_5J" �6Q" �~$3#-�wP6 ���X"L�Ww!" �. ��K �}FP� ��#��P5w!#. #6 4X" L��Q#�� Q�O �» #6 � K�LF OK ��#�Q 4\Nz �. � �L[� �#=�" 4ÄPX �. ���Ã� Q#X3"P5���L��\ P�9Ç6 �q#w O"Lt� �. Q#�� KO��
r#p6" Z�#�Q$ j�P\ {�" Q�O � OK O"K�.Pw �~$3#-�wP6 ���X"L�Ww!" P5[�. �Ç��" � �L\ �O#\" 3#Ç� �. �>�6 #.���"OK �4X" �&%2'� ¿�u"� OK ��w L��w��� ���Ã6 "O %2' � ���Ã� #��zK�~$ ��" �"R�� Z�#�� �"P. 
L5q"��

�� 1LWURJHQRXV %LRFKHPLFDO 2[\JHQ 'HPDQG ��&RDJXODWLRQ

3O#-Ä %2' �4\Nz �w �A�$ �. Ph� �K�\��� O�h�� ��1%2'� �6Q" K"�� ��#���\��. ��"�J �T�Ww!" Z�#�Q$K"�� Q�O � 3L� nPi �$ Q" �K#p5X" #. L��"�5. �Q"�� �#��P5w!#. #6 4X" �Q� �w ��T�Ww!" �Pz�}�� O"Lt� Q" 4X"{�}E� �T�Ww!" O"Lt�,�6P6 ��L. �L��w �L�Ww!" 
��#y[�#�Q$ KO"L�#5X" c�E� OK "O+�a#q P5�~ Æ� OK K�>�� �~$P�K#t�� 3�#p6 � �KPw �P�z!�Q"L�" Z�#�Q$ Q�O � 3L� �#�5�" OK � O�6#.�Ç�" OK �K"KO"Pu Q" |-u "O ����� �'2��K�. L�"�J �����%2' � �"R�� Py�#�. �T�Ww!"

�� )ORFFXODWLRQ �� 6HGLPHQWDWLRQ

����[��6 � � �Q#X�5I~ � �K#tÃ�" �#�L��"Pq Z�#�Q$ ���
���[��6 ��L�.�5I~ � K#tÃ�" L��$Pq Q" �"�6�� +�a#q �L���}w �-\ ��L���}w s}Ã� K"�� ��~�" �Q#X ��[��6 �"P.�4X" O"KO�JP. �"�T�� �#�YQO" Q" �w KPw �K#p5X" ��#���\�~$ � ��LÃ� ��Pz �K �. s}Ã� 3O�¼ �. �B � {�}E� 3O�¼ �. �B +�a#q OK K�>�� ��#���\ K"�� �}w O�e �.��. � x�O L~�� K"�� � ��LÃ� ��Pz Q" P5[�. L��\�� 3O�Lw K#=�" ,-X +�a#q OK �w �K"�� �L��\�� ��Wt6�4X" �~$ K"�� ��Pz Q" P5[�. 
+�}d�#�
#����6�P2 
{�}E� �5X#[� |9� �O��#> � ��#�z �Ã�-e 3��_E� P5[�. �w "O x�O �3O�LwL~�� �L���}w K"���KPw "L> +�a#q Q" �5F"O �. �"�6��� L�5W� �Ä��_� �#��L���\ � ��.#¼ |9� �y5J#X 3��_E� #� � k�¼

��



OK �Ã�-e O�e �. � �K�. O"L�#2 �w �Q� |.#t� OK ÈOR. �=F � �#��� �Ç�P5Ç~" O#. �K�. "O"K Pe#I. �L���}w 3"OM�L��w�� O�-Ä R�� nO#Ã5� �#��q#¼ Q" ÆB�w O#�W. O#du" Pe#J �. � L��\�����[��6 |t: ��P�� P:"L�\#.�� 3�#p5� Py�LÇ� #. ]�_I� �Q� � 	O#du"
 �Q"L�" 
�#[�� Ph� Q" �L���}w �-\ � �L���}w 3"OM L�B P�

�� )ORWDWLRQ �� )LOWUDWLRQ

�. "O #��$ �"�6�� 	��Q#X n#¼ #� ��Q#X O�#�\
 ���[��6 � �L�. �5I~ �K#tÃ�" +�}d� L��$Pq Æ� Æ�w �. �Ç�~���. � x�O L~��� K"��� Q" �L�¼OK 
s}Ã�� K"�� nNF �"P�� �. L��"Pq ��" OK �KPw "L> +�a#q Q" �P:�� O�e�L��\��nNF R�� "Q�O#��. �#��W��#zO"�PÇ�� � #��L���$R�O 
+�}d�#��#�L��"Pq �O��6 Q" j�e" 
+�a#q ��p_6 OK �B � +$ ��p_6 OK �B ��#���\ ���[��6 K#�Q O#�W. 4���" �. Ph��L[� �5J"KP2 �$ �. �O#w!�O#. �K Q" �P�z�}> �"P. �w4X" O"KO�JP. �¼#J 4���" Q" ���[��6 ��L�. �5I~�K#tÃ�"Q" �O"L�y� � �O"KP.�P�. |�Ã~"O�5XK
 ��� �O#�\ ��P[� ����� � ����� �#�ZI. �w K�\�� ��¼�6 �Ç�~�K�\ �Ã~#d� 4uK �. O�[w �R�O��#�P. � 4�P�L� �#�Q#X 
	+$ ��#J ��p_6 �#�LF"�

�� 2LO 	 *UHDVH �� (VWHUV

��.PB � �m�O O"Lt� ���Ã6Z�#�Q$ ���
8E. OK �m�O � �.PB C�d¼" �4X#��.Pw�OL�� � #����6�P2 Q" V2 ��"Nm K"�� ZI. ��P5��� �.PB � �m�O�K�\�� r�e" �5p� �#[�� #. �#��.Pw�OL�� � ��#�z 
��"��F �#[�� #. +PB K"�� �. +�a#q

�� *O\FHURO >&�+� �2+� �@

�#�L�P�W�}�z �}�w O��e ��. �L�5W� +PB �#�L�X" #.� {�PW�}z #� |Ç~" ���#�P5X"� 3#-�wP6 �m�O � �.PB|�#\ 3#-�wP6 ��" � L��#��� �.PB L�L�#> �w "O ��#��$ � �m�O L�\#.�� ¿�#� nO#Ã5� �#�K OK �w �.PB �#�L�X"�L�5W� �T�Ww!" � �S�OL�� 
�.Pw Q" �p}5I� �#�5-W�
��~�" ���[��6 L��$Pq #. b#-6O" �����

�L��\�� KO"� +�a#q �O�$¿�> �Ç-\ �. �Ä#�5>" � �5Ã�¼ �#�4�~#Ãq |9� o}5I� rPe Q" �w �m�O � �.PB�Ç�S�~���. 4�Ãa�P. � �KPw K#=�" +�a#q �#���#J��p_6 � �O�$¿�> �Ç-\ OK "O �K#�Q 3�Ç[� L��"�6��� K#tÃ�" L��$Pq OK �w4X" ���L. �L��\ {�5J" ,-X �Ç�S�~��. ��p_6 OK �=�5� OK � �5\"K �p�� 3"P:" +�a#qDdX OK �wQ#� O#�W. ��� K#=�" � �EdX Z�"Pz Pe#J �. K"�� ��" �qPe Q" �L��w�� 4�F"R� K#=�" R�� ���[��6Q" ��#z!$f#E~ ��L. �L�O�$��|�Ä �.4Ã�#�� R5�X�5q L��"Pq � �T�Ww!" {�E�" Q" 
��K"�� �#y�� OK+�a#q #� +$�4X" O"KO�JP. �¼#J 4���" Q" +�a#q ��#J ��p_6 � �O�$¿�> �5W�X �. �KO"� �.PB � �m�O P�K#t�

��



#������ �O"L�y� � �O"KP.����� �����

L��"�L�\ R���6 ,X#�� {�F #. � �L\ �5W\ ��.#¼ � +$ #. �-u �w �K#[z ��#�K �"�[�\ n�Pi OK "O #������nP�i ��#��K Q" � �L\ �O�$¿�> ��#z!"L> #������ �w 4X" �Q� �m�O � �.PB Z�#�Q$ �"P. �L��w�� �O�$¿�>� 3L�nPiZ�#�Q$ �A�#�B � KPw ��Wt6 L�#-� �#y[�#�Q$ OK "O �L\4\"KP. �#������ �L��Ç� R�OPX �O"KP.������ Q" P5�w #6 ��� Æ�OL�P}w L�X" Z�"Rq" #. "O �����S+ 4X" �Q� L\ L�"�I� �#=�" �����4\"KP. Q" V2 4Ä#X�KPw �O"L�y� KPX c�E� OK � �L�#XO�>�P�J � �K�O� Q" �O"KP.������ ���Ã�� #��.P�B {P5�w �. b�.P� �#�[�#�Q$O�h�� �. ��O"KP. ����� |E� ��K�\�� ��¼�6 �>�PJ #� � �K�O� {#�#w Q" �O"KP.����� s�uK |E� �KP�z�� �#=�" ���[��6 �#�a�F¿�u"��� OK #������� 4\"KP�. �#�Q � �5qP�N2 �#=�" ,wP� 3O�¼ �. ���Ã� �O"KP.����� ��O"KP. ����� �#�Q ��K�\�� �#=�" 4Ä#X � 3L� �. � �t�uK �» P� OK �����Æ� �5qPz #. 	;�" �#�P>
 +�a#q �#�P> P9w!"LF

Z�#�Q$ Y�O �����
3#�¼�_J #.o}5I� 3#-�wP6 Q" ��#���Pz �Ç}. 
K�\����P�z!�Q"L�" �_I[� �K#� �.PB � �m�O�P�z!�Q"L�" OK�.PB C�d¼" �}w O�e �. �L��\���P�z!�Q"L�" � ;"PI5X" �~${�FÆ� OK #��$4�~�F U#X" P. 
�.#[� �Ç�R�qR�� �Py�K 3#-�wP6 � K"�� L�"�6�� � K�\�� �5pz L��\{�}E� ^I[� �~${�FÆ� OK �w�K"�� ��}w �. �m�O ��}�X� �. �w KP�z P. OK "O #��$ P�#h� � �~$�#�y�O Q" �JP. 
O"KP}w �.Pw�OL��3#t5[� 
��t}F 3#-�wP6 
KPz�z|9��.#I5�" {�F �"��Ä �. {#�P� �"Ry� Q" �K#p5X" b#-6O" ��" OK �L��\�� ;"PI5X" ����� Q" �~$^I[� {�F Æ��4X" �L\ K#��[�2

�� 0LFURHOHPHQWV

�	#��L���$ R�O
 �F"R� K"��� P¼#�Ä {P5�w! ���
�. �#=�" PX � �L\ KO"� �P�\ +�a#q �O�$¿�> �5W�X �. o}5I� rPe �. L��"�6�� �w ��X3#-�wP6 � P¼#�Ä�Q� � �5\"K �5W�Q ��p_6 L��"Pq )5�#�� � #��W��#zO"�PÇ�� ��OP. �L�O"KQ#. � �p�� 3"P:" L�.#� {#t5�" ��#J ��p_6L��#� ��y�X 3"R}q Q" �JP. {#9� �"P. 
L�KPz nNF �6#�Lt� ���[��6 �}FP� OK �P:�� O�e �. K"�� ��" �w 4X"#�. L���"�6��� L�#�#��X |9�� ��#�����$ � Æ��XO$ |9� �K"�� � P¼#�Ä O�d���� � ��Pw � ���K#w � +PX � V��L��#�� ou�5� #� � �5J"L�" P�J'6 �. "O #��$ �6#�F �W�~�.#5� 
�5\"K Z�w!"� #��W��#zO"�PÇ�� �#���R�$L��"Pq ¿�#� L�"�6�� K"Q#� �=~ OK ¿�=6 Pe#J �. 
KP�z O"Pu {P5�w 4E6 Pz!" �5F +�a#q OK �L\ K#� K"�� K�>�

��



�#. �LF �. ��#J��p_6 Q" �>�PJ +#W2 #� � �=~ �L�"Q�XQ" |¼#F P5Ww!#J OK #��$ O"Lt� �5F � �L\�=~ �`��K�[� PW�� �L�P�N2 c�E� �. #��$ ��}I6 � ¿qK �w L�#�. �u#.�L��w �K�~$ ¿.#�� 
�L\ K#� 3#-�wP6 � P¼#�Ä Q" �~�-u |.#u P�m P�K#t� K�>� 3O�¼ OK 4X" �O�Pa f#E~ ��L.Z�2 �#��5W�X 7"LF" |9� �-X#�� 3O�¼ �. 
+�a#q �. 8E. KO�� �#��L���$ ��}I6 Q" � ��#X#�\ "O �5W�X�KPw �P�z�}> 
#��#zO#w � 3#=�#JO#w �"P. �5Ã�¼ +�a#q ��p_6
�O"KP.����� |E� �����

�#�a��F �>�P�J � �K�O� Q" �O"KP.����� ���Ã� �F"R� K"�� � P¼#�Ä {P5�w �. b�.P� �#�[�#�Q$ O�h�� �.�K�\�� ��¼�6 �>�PJ #� � �K�O� {#�#w Q" �O"KP.����� s�uK |E� �KP�z�� �#=�" ���[��6
�O"KP.����� �#�Q �����

OK #������� 4\"KP�. �#��Q �KP�z�� �#=�" 	O#-Ç� 4Ä#X P� � �5Ä#X ��
 ,wP� 3O�¼ �. ���Ã� �O"KP.�����"O ��#��Q �}¼#�q ��" �"�6�� c.P�M ����W� ^�I[6 #. Q#�� 3O�¼ OK �K�\�� ��¼�6 �5p� Æ� ��#�Q |¼"�q�K"K Z�#w #� Z�"Rq"

�� 'HWHUJHQWV ��6XUIDFH $FWLYH

�#��L���\ �����
4IX �#�.$ OK ��.#¼ n�J P. �w L��\��|�#\ "O ��#���\ 3��_E� Q" �"�KP5Wz o�e �Ä��_� �#��L���\#� ,�wP6 �K�. "O"K Pe#J �. � �K�. P:�� �.PB ��m�OZ�"KQ OK #��L���\ ��" �L��w�� |�Ä�P� �#�.$ �.�J �. R��

�� 6XUIDFWDQWV �� +\GURSKLOH

Æ� �w �-du ÈOR. )5-W� {�Ç}� �"O"K 3#-�wP6 j�� ��" �L��\�� �L��#� ��4�#5w!#q O�X� 
��EdX {#Ãq 3#-�wP6

�� +\GURSKRELF

�#��L���\ �L�P�z�� O"Pu �Q#X���W~��" ��Pz OK ,-X ��L. � �K�. �
4X" R�Pz +$ Py�K PX � �4X�L.$ PX�L��\�� ��Wt6 P�Q ��Pz �X �. �Ä��_������$�#��L���\ �����6#w �#��L���\ ����� P�m �#��L���\ �

��



�K�\�� P�Q �F�P[� KO"�� |�-u Q" �d�E� 4W�Q 3�Ç[� ,-X R�� #��L���\ K�>��EdX �#�.$ � +�a#q �#���#J��p_6 OKow K#=�" ����[��6 � K#tÃ�" �#�L��$Pq OK {�5J" ���K"�� 3#�}�Ä OK {�5J" �K#. #. �L\ �L�w!"P2 ow �}�X� �. "Q�O#��. |�"�Ä {#t5�" �
�O"KP.����� |E� �������

�KP�z�� �#=�" ���[��6 �#�a�F �>�PJ ��K�O� Q" �O"KP.����� ���Ã� #��L���\ �. b�.P� �#�[�#�Q$ O�h�� �.�K�\�� ��¼�6 �>�PJ #� � �K�O� {#�#w Q" �O"KP.����� s�uK |E�
�O"KP.����� �#�Q �������

OK #������� 4\"KP�. �#��Q �KP�z�� �#=�" 	O#-Ç� 4Ä#X P� � �5Ä#X ��
 ,wP� 3O�¼ �. ���Ã� �O"KP.������K�\�� ��¼�6 �5p� Æ� ��#�Q |¼"�q
�L�#��u#. P}w �P�z!�Q"L�" � �L\ ��p_6 +#W2 � +�a#q ��QP}w! ���

� K��� �O#\" P�Q KO"�� �. �"�6�� �L\ ��p_6 +#W2 � +�a#q ��QP}w L�"�q ��P5��� Q""Q�O#��. �#��W��#zO"�PÇ�� �KPw K�.#� ��R.$ �#�#�z L\O Q" 4Ã�#�� �nNF ��~$ K"�� � #�O�p~�X 
R�y�� � ��$ 
�~$3Q"3#-�wP6 
�.PB � �m�O nNF 
���[��6 �#�L��"Pq �. Æ�w! ��. �x�O L~��%2' Z�#w! �j�-d�#� ��. {P5�w �=�5� OK � �Q"���. �#�.�PÇ�� 4�~#Ãq Q" 4Ã�#�� �+�a#q j�-d�#� ��. � �zL�O�J{P5�w O�h�� �. +�6nNF �

�� %XONLQJ

�Ç�S�~��. ��p_6 L��"Pq OK ��=~ �L\ ��=F �L�L2 Q" �P�y[�2 �

��



�L�#��u#. K"Q$ P}w O"Lt� �w K�\ s�OR6 � ���Ã6 �6O�¼ �. L�#. ��#J ��p_6 �. �K�O� +�a#q Q#��KO�� P}w O"Lt���a #6 K�\ ��h�6 P5�~ P. �Pz�}�� »�� Q" P5�w �LF OK �6#�Lt� ���[��6 �}FP� Q" �>�PJ �L\��[��6 +�a#q�6#��F 4�~#Ã�q ou��6 #�� Z�#�w ,-�X P��" ���" 
+�a#q ��QP}w �"P. �L\ �KP�\ P. L�"�q �. �-W� �.#�5XK�K�[� �LÃ. �Ç�S�~��. ��p_6 L��$Pq OK #��W��#zO"�PÇ��
�O"KP.����� �����

Q"3O"PF � �e�6 
O��b#-6O" ��" OK 
L.#���Z�#w4ÄPX �. #������ OK �$ O"Lt� �4W�� O"L�#2 �.$c�E� OK P}w!�. 
�"�K#-�X OK 
x�O �P�6 �#��[�\ OK L�#.�� �O"KP.����� ,-X ��L. �4X" P�" ��" �L��w ¿�PW6 ��� |�"�Ä�. P5Ã�PX �B P� � K�\ �O"L�y�+�a#q �#�K Q" P5�w �#�K OK �Æ�O#6 c�E� OK 
�5qPz 3O�¼ P2 ��#w 3O�¼V2 �}¼#q�. � |E� OK �=�XP}w �#Ç��"�5F �w K�\�� ��¼�6 �Ç�~ 
KP�z O"Pu Z�#�Q$ KO�� � |�F �#y[�#�Q$�KP�z 3O�¼ #������ 4q#�OK Q"�5Ä#�X O��e ��. �$ 4��X � #���#J ��p_6 �>�PJ +#W2 OK �L�#��u#. P}w �"R�� ���Ã6 Z�#�Q$ � �O"KP.������K�\�� ��¼�6
�O"L�y� � 3"P��Ã6 ��»

#�P�z{#l\$ �L\ �R�O��#�P. 3"P��Ã6 ���»
cX��6 ��w Æ� P�� �T��� �L�P�zZ�2 3"P��Ã6 |�Ã~"O�5XK OK O�wN� �#�Y�O s-e P. 3"R��=6 ��}w 4X" �Q���� �P�Q�O 3O�¼ �. 4X" oi�� O"KP.�P�. �L��\ �XOQ#. �P_. #� � �Ã�X s�Pe �. �L\ ���6 #��$ �#zL�Q#XP�m �#�YQP~ K�>� �LÄ � 4J"��Ç� 4ÄPX 
�O�E� �� K�>� 
P�z �K�-� Q" � �KPw �XOQ#. "O vPE5� 3#ÃduQ" �\#� �"L¼ � L�K "Pq Y�zvPE5� 3#Ãdu �"L¼ �. 4X" �Q� ���Ã� O"KP.�P�. �L�w |¼#F �#���e" {��Ã�
�y5WÇ\ 
,X#��#� �O#w �m�O �L��K �#[� O#=��#� �#�"L¼ �L\#. ^�I[6 |.#u �� �"P. #��$ �Ã�-e KPÇ}�Ä�4X#��Ãdu �L\ |\ #� � �zKO�J��Ã� � ,X#�� ��#�Q |¼"�q OK vPE5� 3#Ãdu ��� �O#w �m�O �"P. �R�O��#�P. �L�P�zP. OK �P�zZ�2 3"P��Ã6Q" �¼#J j�� Q" �K#p5X" ]�_J OK #��#y5XK �L�Q#X �#���¼�6 �. �O"���4X" �Q� �R�O��#�P. ��" OK �4X"�#�5J#X OK �w �K"�� j�� ���A�� � �O"KP.�P�. 4�Ãa� �. �>�6 #. �L\ ��¼�6 �#��m�O �KPw �>�6 #��m�O��L�. �O"KP.�P��. �"P. ��R~ ,WFP. #� � �y5p� 3O�¼ �. �O#wV�Pz �L�"�L\ +#I5�" 
�5qO O#w �. #��#y5XK�KO"K 3O�Pa #�Zw �\ |�O �"L¼�. � �O"�\K

��



�`Ã. ¾��Ã6 �#zL�B Q" P� "N~ L��\�� |\ Z�#XPq ,-X �. �Ç��#Ç� �#�P�z{#l\$ OK �5qO O#w �. �#�P�=�QUOK�Q �."PJ Q" +#�5>" O�h�� �. �L��\ O"�X #���"L�K ��O P. �5F"O �. #�P�=�Q L\ L�"�J ,>�� 3�#_6"4��> 4X" �Q� 
L�\ �L�#�[� 3#Ãdu Q" �`Ã. OK L�L\ Z�#XPq �w�6O�¼ OK 
+�}d� ��K�P�. � #��#y5XK�L�O"K Q#�� �P�m � P�=�Q 
P�=�Q GPB ¾��Ã6 �. ���Ã�3"R��=6 ���z��" �KPw �"Lu" #��$ ¾��Ã6
P�z!��"K �#�½�F �L\ �R�O��#�P. 3"P��Ã6 ���»

� �L�\ ���K"��� P�z!��"K �#�½�F 
�Ç��#Ç� �L��w ¿�> #. P�z!��"K �#�½�F �"P. �L\ �R�O��#�P. 3"P��Ã6�4X" �L\ �K"K CP\ |�M �#�ZI. OK P�z!��"K �#� ��}Ç�X �PJ�#.
�=~�Ç��#Ç� �L��w¿�> #. P�z!��"K �#�½�F �����»

�L��\�XOQ#. P�5W� 3O�¼ �. 4X" �Q� |�M �#�ZI. #�½�F ���z��" OK#��A�OK �#�P�=�Q GPB � P�=�Q 
�L��O�#. �#�|dX #� �Æ��O#2 ��O �#�@�2 �#�Æ��O#2 �T�� Æ[pw � |�O ��L��w ¿�> �#y5XK �#�@�2 �#���2 �� �O#w �m�O �L�-�#�Q |�Ã~"O�5XK s-e ��"L� O�e �. 4X" �Q� #�P�=�Q KPzQP� � 3"R��=6 O��e�m �#�ZI.�L��\ �O#w �m�O 
�L�Q#X cX�6 �L\ ��¼�6 �m�O �}�X� �.�L�P.�#�. P�=��Q Z�#XP�q Q" 
�ÇE� �~�Æ-X K"�� P�#X #� � �L\ �R�O ,~#u ��}�#� Q" �L\ �5J#X �#�|dX3�#_6" �. #���"K �L�-WB Q" +�a#q Q" �L�$ ��P�. {#F OK �#�P�=�Q ��OP. +$ �L�\#2 
L��w�� �P�z�}>

�� 3RO\XUHWKDQH

Z�#XPq 
�L\ #��$�Ç-X ,>�� 
#�Æ��O#2 �. ��#6O���}2 Q" �L\ �5J#X �#�O�#�\ {#_6" �L�w��4Ã�#�� P�=�QgpF #�O�#�\ j#p6O" Q" P6���#2 �O"��� #���"K ¿�=6 DdX 
KPw b#�5F" L�#. �~� L�K��|�}t6 "O #�Æ[pw � #�|�O�}�X� �. P�z!��"K �"�P�"K #� � �}�d5W� �#�½�F OK "O �#�P> 4J"��Ç� ¿�Q�6 �5X��2 4X" �Q� O"KP.�P�. �K�\�XOQ#. �. #�P�=�Q GPB �}�X� �. �L�$OK4wPF �. �#�LF"� �L�w O"PuP. �#�P> n"PE�" �#��A�OK ,X#�� ��h�6�L�O"K Q#�� 
�$ �. �F"R� K"�� LF Q"Z�. �L�-WB Q" �\#� �zK�~$Q" �P�z�}> O�h�� �. �m�O ��"L�

��



��K"�� #. P�z!��"K �#�½�F �����»
�zKO�J3O�¼ ��" P�m OK KO"K 3O�Pa �q#w ����6 
L�"�L\ �5J#X �5W. �d�E� OK #�½�F ���z��" �A�#�BP� 4X" �Q� �K�. L�"�J P�N2#�+#�5>" �P�m � #��~�~ ��R}q �#�.#�e 
4I~ �#���X L��#� �R}q3#Ãdu ��}w L�L\;�Ã� � <w �#��~�~ �L��\ �XOQ#. #��y5qPz � #��y5WÇ\ 
#��zKO�J �5q#� �"P. "�� �#��~�~ ��}w O#. Æ� {#X�L��\ Q#. �o�h�6 4X" �Q� ��"L� O�e �. #���Q�O �L��\¾��Ã6 ��R~ ,WF P. 4X" �Q� �L�K ,�X$ #� � �L\Q#�� #��$ ��O P. �L\¿�> �#� ��"K #� � {#l\" nNF �o�h�6 �. #��#[I2 L.#� Z�#w +$ DdX �y5p\$ �A�#�B�#. �}¼" �~�~ �A�#�B �~� L�\#.�� o�h�6 |.#u L��\�� �KO�$�#. "�� �}¼" �#��~�~ �w O#. P� OK #�~#l\$ �L�O"K�KPw ��}I6 "O½�F 4X" �Q� L�$���OK �KPw V�J #� � +$O#[q #. ��[5W\ 
��u �L��w v!#2 K"�� �+$ #. �[5W\ #. Æ�5X�2 Q" �L\ �5J#X �#��~�~�XOQ#. {#t5�" �}¼" �#��~�~ �O"��K 4�#Ia ��"L� 3O�¼ �. 4X" �Q� �L�5W� o�h�6 |.#u �L�X" �#�F Æ�o�h�6 � �~$K"�� cX�6 �y5qPz ¿qO �"P. �T�� �O�wOK #��~�~ �K"K 3O"PF 
�Ç��"PX �#��~�~]�_J OK �L��\�4X" �L\ ��¼�6 �#zL�Q#X �JP. ��X Q" 
#���"K¿�=6 �}�X� �. �y5qPz ¿qO �"P. 3�¼ �"O�#� Y�OcX�6

P�z!��"K �#���}Ç�X �����»

#���[w!�~�~ 
#�P��\ 
#��-�}�6 
#��#u#e#�� �|�#�\ #���}Ç��X ����z ��" OK P�5W� �XOQ#. �. L��Q#�� �#�ZI.�L�5W� �L��K�[5W\ 3"R��=6 � ���P. � ���OK�#�Z\�2

��~�" ���[��6 �#�½�F3"P��Ã6 ���»
3"P��Ã�6 Y�O ���Ã�6 
�O"L��y� �R�O��#�P�. "O ��~�" ���[��6 �#�½�F 3"P��Ã6 D�E¼ �R�O��#�P. P¼#�Ä|�Ç[6 �wL� �Q"�~ ���'6 ZI. �#���e" �5W�X �KPw ^I[� �PJ�#. � �O"Pda" � �O�q KO"�� �"P. ^I[��L�K�� �#[� "O �Ç�� �#�|F�"O ���A�� � 3"P��Ã6 
�O"KP.�P�. �#��O"�\K �JP. � {�L> �L�K��

�O"L�y� ��#�P. �����»
�w4X" �6"R��=6 � 3�$��\#� j"��" 3O�¼ �. �K#�Q ��~�" �O"Nz!��#�PX �L�P�z P.OK ��~�" ���[��6 �#�½�F� #�½�F ���#X �XOQ#. |u"� #��O"Nz!��#�PX ��" Q" 4i#pF �L�O��e�m +$ OK R�� �O"KP.�P�. �#y�� OK )-~#m

��



�K�\�� |�#\ "O |�M �#�Y�O 
P�z!"Pq � |�#w �XOQ#. �L-}e�� "O �$ 3#t}Ã5� � 3"R��=6�"P. ���P. Z\�2 �P�zO#w!�. #� � ���Ry�#> 
�zKO�J �Z�#XPq ½PÃ� OK �Ç��#Ç� 3"R��=6 ��}w �XOQ#. ��#�4�Wu P�#X �PJ�#. � �5XK xX �#��#u#e#� 
O�E� �#��#u#e#� 
#���"O �#�|�O #�P�=�QGPB 
#�P�=�Q�3"R��=6�#��#u#e#� � #�|�O |�#\ �R}q �#�ZI. ��� �O#w �m�O �� �L�\ ��z �#�@��2 
�L�\ |�\ #� � �L\ K�tp� �#�Æ[pw 
�y5WÇ\ #� � �zL�P2 �"P. #�Æ��O#2 �XOQ#. ��3O�Pa ,WF P. #��$ ��� ���Ry�#>�3O�Pa ,WF P. #��$ ���Ry�#> � �y5WÇ\ #� � �5\"KP. +#6 Ph� Q" ¿�#� �#��5I6 �XOQ#. ��Ç�5X�2 �#�P�=�Q OK Q#�� KO���5pX �|\4X" Pw!M �#�#\ ��aPÄ � �~�e4�> OK #�P�=�Q Z[w ��h�6 ��XOQ#. �. "N~ � L��$��Zw P5[�. 
�L\ �O#2 Q" |-u �Ç�5X�2 �#�P�=�Q � 4X" 3�#p5� �K��q �#�P�=�Q #.�L�L��Q#�� �P5[�.�KPwP2 Q" |-u b�dJ ��}w o�h�6 
�=~ cX�6 �y5qPz Q" �P�z�}> �"P. #��~#B �ZÇ� �#��~�~ ��}w �XOQ#. ��½�F#�P�=�Q ��Q� {K#Ã6 ��h�6 
�zKO�J #� �Z�#XPq Ph� Q" +�Oow�#�LF"� �Ç��#Ç� �#�ZI. ��}w �XOQ#. ��#��~#t� � #�|dX �"P.�K 3�#_6" �#�|E� 
#��~#B L��#� O�w�#�ZI. �T�� �. +$DdX P�Q #� � �#. OK��5. �#�ZI. ��}w �XOQ#. ����R~ KO"�� OK #�QOK �L�. +$ � ��5. �O#w �}¼� ��Ç��#Ç� 3"R��=6 OK �5. �. �"�}A}B�4X" P�Q O"Pu �. O�L����[��6 �#�½�F �T�� 3"R��=6 OK #��O"�\K ��P6|�5E� �3"R��=6 �L�K ��L¼ �=�5� OK � LF Q"Z�. �O"NzO#. s�q�6 �LÄ »�m�O �5qO 4XKQ" #� � 4[� »�O#w �m�O �"Ltq #� � LF Q"Z�. Z�#XPq ,-X �. #��J#\ O#�B #� � ��Q�X�#��#u#e#� �y5WÇ\ »�#��JP�B 
�A�2O#�� �#��JP�B #� �"KPz 3#Ep¼ KO�� OK
 �"�O�K �O#w�m�O �. O�L� �#�½�F 3"R��=6#. �d."O OK#��#u#e#� � #��L�KGPB 
Z�#XPq #. �d."O OK #��J#\ O#�B KO�� OK
 �XOQ#. � �m�O¾��Ã6 
	�A�2�m�O o�h�6 � �5\"KP. 
#��L�K o�h�6 
�O#w UP. |�#\ ]�_J ��" OK �6"P��Ã6 3#�"Lu" �KO"K Q#�� 	��h�6�4X" +�Oow�#��l�6 �KPw ��Ry�#> 
#��-�}6 �#��wn#¼�X P� +$DdX ��#. OK ���$3"R}q �4X" �O#wx�O � #�Z\�2 ��#�P. 
�O"L�y� ��#�P. P¼#�Ä ��P5��� Q" �Ç�O#�. Æ� {#�X �K #�6 <��2 P�� +$ DdX P�Q ���$ 3"R}q KO�� OK �Ç�$ {#F L�O"K Q#�� �O#w x�O �. O#. Æ� {#X�K�\ �5qPz O#w �. �O#wx�O 3#�}�Ä OK 4X" �Q� #�y�O �#zL�Q#X �#���¼�6 �K�\�� L�L=6 �R��$x�O
��



�O"Pda" � �O�q 3"P��Ã6 �����»
�4X" |�M CP\ �. �O"Pda" � �O�q3"P��Ã6 OK �L�Ä3#hF�� �JP.�Q�½�F ��}I6 �"P. Q#�� KO�� �#�Q �K�\½�F ��}I6 �. �"Lu" � �5[z ou�5� �#�P> 
|Ç[� Q�P. �#y�� OK �
P6 �#�Ç�#B ZI. OK �K�O� ��#J �-�}6 �#�wO#w �}�> Q" |�JK �#�wO#w ��}w �. �L\#. �L\ ���Ã6 |-u Q" 4X"4X" �Q� ��}I�6 �#y��� OK �K��\ �K"K j��e" L�#�. ½��F ��}I6 
v!#�PdJ �#�Q#z K�>� {#�5F" ,-X �.�K�\ �#X$ R�� ½�F o�h�6 #6 4qPz O#w �. "O �=~ �#��L��w¿�>�#.½�F owQ" v�}. �}�X� �. �=~ �L��w¿�> +"PJ �#���W6 
�}�d5W� �#�½�F Q" �=~ ��}I6 O�h�� �. ��>�P�J �#���O"���K OK �[5�W\ �#�P��\ �K�\ �5W\ �=~ �~#B nPe �. ow �#��=~ V1X � �5\"L�y���6#�J Q" V2 �L�w��� �#�X$ �>�PJ +�a#q �P�zO#w!�. �}�X� �. "O �[5W\ 3#�}�Ä 
���[��6 �#�a�F�#���2 � O"R." 
�5WÇ\ �#�Æ��O#2 L��#� #��L�#� V2 �JP. �"P. 4X" �Q� #��~#B � ow 
�[5W\ 3#�}�Ä�L��\ �XOQ#. �5WÇ\�L\ ���d� �Ç��#Ç� 3"R��=6 ��}w D�E¼ �O"KP.�P�. Q" 
O"L� OK½�F �K"K O"Pu Q" |-u 4X" �Q��K�[� �K#p5X" �Q� �Q"L�" Q"P6 ÈOR. �\P. �#���2 Q" RzP� 
O"�z!#� <�#5� Q" �P�z�}> �"P. �

�wL� 3#Ãdu � �Q"�~ �����»
�L\#�. �q#�w �Q"L��" �. �wL� 3#Ãdu � �Q"�~ �K�>�� 4X" �Q� 
���[��6 �#�a�F Q" D�E¼ �O"KP.�P�. �"P.
+�Oow�Ä��=� 
�L��w ¿�> �#��l�6 � �}�d5W� �#�½�F KO�� OK #�P�=�Q 
#�Æ��O#2 |�#\ �Q"�~ �K�>��3"R��=6 �#zL�\�Pq �#���¼�6 �. 4X" �Q� �L�5W� O�L��#�½�F KO�� OK #�O�6�� � ��"O�K �#�P�=�Q GPB�K�\ �>�6 �wL� �Q"�~ ���'6 �"P.
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��~�" ���[� �6 �#�½�F �O"L�y�� 3"P��Ã6 �#���"O �� {�L>
3"L�#[��~#�5F" 4}Ä�P�z!�Q"L�" #� � �XOQ#.#�|F�"O Q" �O"���\K #��. �"P���� �O"KP.�P����.�=~ �O�$ ¿�> �W��#Ç�

� �L��w¿��> �#�P�=��Q OK �y5�WÇ\#���2 OK KLÃ5� �y5WÇ\

�#�5��Wu OK L�F Q" Z���. �zKO���Jo}5I�#�P�=�Q �"L¼�PXP2 4wPF

�L�K ��L¼ �L��w ¿�> 
#���2 �y5WÇ\�L��w ¿�> �W��#Ç� O�K �. {#l\$ � ���w �L�A�2�=~ LF Q" Z�. �L\ ¿�>�q#w �O"L�y� �LÄ#� Æ��O#2 ,_� D�E¼#� 4�> � #���2 ,X#��#� �Q"L�"C�dX � #��O"��K �zKQ H�ow Q" �=~ �L��w¿�> P. �q#a" O#. {#�Ä"�q#w �O"L�y� �LÄ
�L�L�z +�a#q

4.#: �#�ZI. ��OP. vPE5� �#�ZI. �zL��#X#�P�=�Q GPB #. P�=�Q �Q"L�" ,X#�6 �LÄ|\ P�=�QL. �O#w �m�O4�> �."PJ #� � ,_� �L.�K�XPq �#�ZI.

�=~ �L��w¿�> � #��Q�X�=~ �L��w ¿�>�=~ ��O +$ s�Ä �P�z!�Q"L�"����������#�Æ��O#2 4�> � #���2 �Q"L�"C�dX � #��O"��K �XOQ#.�=~ O#.����������
+�a#q x�O � �.
D�E¼ �#5X" O OK �5qPz O"Pu���������������������O#w �m�O,_� � �O�E� ������������

+"PJ �#�ZI. �KPw ��Ry�#> #� � P��Ã6#�~#l\$ � �=~ ��}I6S#1�2 cX�6 �=~ ��}I6 P6"�6 K#�KQ"�$ �XOQ#. � ½�F ���#X ��}I6#���2 �Q"L�"P��l6 � #�Æ��O#2 4�> C�¼"#�H� ��}I6 � �5WÇ\��}I6 #� � P6����e �#�Q 3L� OK �L��w ¿�> �5W�X Q" �K#p5X"P5[�. P6"�6 #. �=~�$ �XOQ#. � ½�F ���#X ��}I6#�� � �zKO��J P�."P. OK ��#t� �#�y�O cX�6 C�dX �R��$x�O,X#�� ���P. �#�Z\�2�K P� �#5X" OD�E_6 #.�"P�� P�=�QK�J � P�=�Q��#J �KPw�ÇE��F"R� K"�� P�#X � #�~#l\$ nNF,X#�� �#��Q"L�"#. ���Ry�#>�$ �L�Q#X ��¼�6 s-e P�=�Q Z[w ��h�6,X#�� �O#w �m�OvPE� ,_� � �O�E� �� C�¼"�K�XPq �#u#e#� #� � P�=�Q P��l6#��$ ¾��Ã6 Q" |-u #�P�=�Q GPB VÇÄP. ,_�
��



��~�" ���[� �6 �#�½�F �O"L�y�� 3"P��Ã6 �#���"O �� {�L> ��"K"
#�|F�"O �P�z!�Q"L�"#� � �XOQ#. �~#�5F" 4}Ä 3"L�#[�,X#�� �O#w �m�O �O#w �m�O L. �O#w �m�O P�=�Q ¿�PX �zK�XPqP�=�Q |w �KPw �ÇE� �#�o�KO C�¼" �L�.o�KO c}m o�KO OK #� � |\ �#�ZI.#�P�=�Q GPB #� � #�P�=�Q ���Ry�#> � #�P�=�Q GPB #. P�=�Q �Q"L�" ,X#�6 �LÄ #�P�=�Q GPB Q" P�=�Q �L�$OK#�P�=�QGPB�5W. VÇÄP.#��#�P�=�Q GPB���Ry�#>
P�=�Q���Ry�#> � #�P�=�Q GPB #� � #�P�=�Q Z�#XPq�KPw �ÇE� � |\ P�=�Q#�P�=�Q GPB � P�=�Q �K"K O"Pu K"L5�" Æ� OK � �L�. o�KO�O#w �m�O C�¼" �O#w �m�O L. �O#w �m�O 4pX P�=�Q�O#w �m�O � o�h�6 �K"K O"Pu o�KO OK �zKO�J #� � �zKQ x�QP�=�Q D�E¼ ,_� � D�E¼ �K"K O"Pu o�KO OK ,_� � �K"K O"Pu o�KO OK ,X#��#� S#5��� #� � L. �K"K O"Pu o�KO OK#�P�=�Q GPB �5W. VÇÄ P. � #�P�=�Q GPB �zK�XPq #� � P�=�Q �zK�XPq#�x��}2�w �KPw K"Q$ � �.Pa #� � K#�Q O#. Q" +#�5>" �K�O� �#�P> LF Q" Z�. O#. #� � �.Pa #�P�=�QGPB#�� P�=�Q�y5WÇ\�5W�X OKP�=�Q �KPw ½�Ä � GPB �Q"L�" #. P�=�Q �Q"L�" ,X#�6 �LÄ #� � P�=�Q ,X#��#� �Q"L�"#�P�=�Q GPB �5W. VÇÄP. #� ¾��Ã6 #�P�=�Q+��Ã� �#�5�Wu ¾��Ã6 � �zKO�J#� � �zKQ x�Q�zKO�J 4�Ãa� C�¼"�L�. o�KO C�¼" �L�. o�KO c}m �L�. o�KO#�P�=�Q OK L�#> �K#� ���z P� �KPwP�z Q" �KPw |¼#F �#���e" � �zKPwP�z!#. ,X#�� �}¼#q K#=�" �"P. P�=�Q �KPw |\ 
#�P�=�Q GPB �#�P�=�Q GPB
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��~�" ���[� �6 �#�½�F �O"L�y�� 3"P��Ã6 �#���"O �� {�L> ��"K"
#�|F�"O �P�z!�Q"L�"#� � �XOQ#. �~#�5F" 4}Ä 3"L�#[��hpE� ���Ry�#> �m�O �hpE� �m�O �hpE� �."PJ �m�O 4[�G#\ O#�B {#_6"#� � �#u#e#� ¾��Ã6 � LF Q" Z�. �zK�XPq {#_6"#� � �#u#e#� �y5WÇ\�#u#e#� #� � G#\O#�B {#_6" �O#w �m�O �O#w �m�O �O#w �m�O �"Ltq G#\ O#�B�Ä��=� ��h�6 � �Ä��=� ,X#��#� ��h�6 0�2 O�E� O#=��#� �#�"L¼
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NJ%� � ¿.#�� ���
'DYLG $�ORQJ� &KDLUPDQ� �2SHUDWLRQ RI 0XQLFLSDO :DVWHZDWHU 7UHDWPHQW 3ODQWV���� :DWHU 3ROOXWLRQ &RQWURO )HGHUDWLRQ� �����.HQQHWK '�.HUUL� 3URMHFW 'LUHFWRU� %LOO %� 'HQG\� &R � 'LUHFWRU� -RKQ %UDG\��� &RQVXOWDQW DQG &R � 'LUHFWRU� :LOOLDP &URRNV� &RQVXOWDQW� �2SHUDWLRQ RI:DVWHZDWHU 7UHDPHQW 3ODQWV�� (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ �(3$�� �����$3+$� $::$� :()� �6WDQGDUG 0HWKRGV IRU WKH ([DPLQDWLRQ RI :DWHU DQG�� :DVWHZDWHU�� ��WK (GLWLRQ� $PHULFDQ 3XEOLF +HDOWK $VVRFLDWLRQ� :DVKLQJWRQ� '�&������� �����
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