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�X#�\���Q ��#�� 3#Ã~#d� �����

� CP�e �K�LE�� OK ����Q 4�Ã�a� Q" P5t��Ä � P5Ã�#> 4J#�\ {�_F nL� #. �X#�\���Q ��#�� 3#Ã~#d��#=�" 
L�"�L\ �5J#�\ "R}Ç[� � ��Pq$�}�W� se#�� �"��Ä �. �6#�Lt� 3#Ã~#d� �}FP� OK �w �te#�� OK]�_I.3#Ã~#d� Q#�� 3O�¼ OK � �5XK �#�Ç�#B � s��Ä �#���#�z PpF 3#Ã~#d� Q" �}FP� ��" �}¼" O"R." �KP�z��� 4X" P�Q KO"�� |�#\ �}FP� ��" 3#�}�Ä �4X" Æ�R�q��S ��"PE¼x�X ����QP�Q � �EdX �X#�\���Q �#��zT�� 
�q"Pz�2�6½O"�Ä P. |�5[� �X#�\���Q �}�_p6 �[t� ���6 ���� � #���[B 4�Ãu�� 
�#. �P�N2M�p� #. se#�� 
�u�6#. �F"�� 
����QP�Q +$4�Ãa� 
v!#J �#��O#pF Q" �}¼#F 3#Ä�e" Q" �K#p5X" #. �L�$4XK �. <�#5� P�Wp6 � Æ�R�q��S �#�\�O KP.O#w! ���� � #���#�z 
#��[�"P6 PpF s�Pe Q" ��t5W� ����QP�Q �#�\�#w! ��LÃ.�X �#�~L� � ¿e#t� 
#��[t� ��O P. #��O#pF �Æ�R�q��S 3#�}�Ä Q" |¼#F 3#Ä�e" {#t5�" �
�}�FP�� �K OK L��"�6��� ����QP��Q �#���� 4�Ãa� 4J#�\ �"P. �X#�\���Q ��"PE¼ �#�[�#�Q$ � #��XOP.� 4X" P�Q 3#_I[� �"O"K �}FP� P� �w KP�z �#=�" ��#�� � �6#�Lt�� |�#\ �6#�Lt� ��"PE¼ 3#Ã~#d� � o~"|�#�\ 4X" �Ç���
 4J"��Ç� |¼"�q gpF 3O�Pa ��L. � ¿�X� DdX OK �KO�J 4XK �#��O"KP.����� �	�L\#. R�� KO"L�#5X" M�p�Z�#�Q$�Ä"OQ�#�O�5w!"P6 #� OQ�L~�.
�Ç��#Ç� |�. cX�6 �L\ PpF �[�#�Q$ �#�~"K�z! �K#�Q |¼"�q #. �#��O#pF �.#���OK O�h�� �. 	�Ç�P5Ç~" 4��#t� #� �"�QP~
Æ�R�q��S �#��XOP. ��"��#�z��OKÆ�R�q��S �#�[�#�Q$ �� |�#\ ��#�� ��"PE¼ 3#Ã~#d� � +�q#a" �KO�J4XK �#������ NJ" � #��O#pF ��KO�I�4XK �#������ NJ" � #��O#pF �

�� 9DQH 6KHDU 7HVW

]#J L¼#t� �"P. �XO�#�w!#J OK ��"�P2 YP. �#�[�#�Q$ �	#��Q#X3O�#=� OK "L5."
 S#1�2 �#�[�#�Q$ �	P5��R�2 Q" �K#p5X" #.
 �aPu �#�}E� � �K�~#\ �K�LE� OK ����QP�Q +$ Q"P6 3"L�#[� �
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��#X#�\ #. �4W�� s��Ä � ¿�X� �#��O#pF �K"K �#=�" �. Q#�� 
P�Q KO"�� P�h� �d�"P\ 4E6 �w4X" Pw!M �. �Q��K�\�����'6 nL� 
|E� OK Ph�-F#¼ K"Pq" #. �O�#[� � ��"PE¼ ¿�PX�L\#. P5� ��� Q" P5�w �O�zj#p6O" �w �6O�¼ OK ��KO"K ����QP�Q +$|Ç[� K�>� �LÄ � �K�~#\�O"L�#2 Q" 4�#ÇF 
|E� OK �}-u �#��.P=6 �w �d�"P\ OK �
OK �wL�"�}�"�Ä�~��Ã�c�"P\ OK #�" �KPw �K#p5X" �"�6�� �}-u �L\ "P>" �#��O�z0�6 ¿e#t� Q" 
�KO"�����B OK�P6�KP5Wz �#��XOP. � L�P�z O"Pu �>�6 KO�� L�#. ��� {�L> OK;OL��c�"P\ 4E6 � L�5W� P:�� �O�z�F"Pe�K�\ �#=�" 3#Ã~#d� OK

>�� @ �KO"K P6�KP5Wz 3#Ã~#d� �. Q#�� �w �¼#J c�"P\ � |�"�Ä ���� {�L>
4X" P6�KP5Wz �XOP. �R}5W� �w �d�"P\ P:�� |�#Ä�4X" �w O#�W. #� 
KO"L� K�>� �O�z�"P>" OK �T�� �. �td�� OK �}-u �.P=6 � KO�� OK �}-u 3#�.P=6�L\#. �"P�� K#�Q �~#� 3"O#WJ � ��#> 3#p}6 #. �O�z�~#�5F" ,�PI6 � �O�z,�PI6

�4X" ÅK#� R«Ï ~�� �5q}� w �Ï�uW� Æ´#}� �"P. �

	��P�\ se#�� �"P.

�L\#. K#�Q �O�zj#p6O" � �O�zj#p6O"

�L\#. P�N2�w!"P6 �o�Ãa �O�z�K�~#\�#�w!#J � �K�~#\4�Ãa��L\#. �5\"K �K#�Q 3"P��l6 �S�P2 P�W� {�e OK �K�~#\�#�w!#J ��L\#. K#�Q �O�zP�Q OKY�"P6 |Ç[� {#�5F" ��L�\#. �5\"K ��"Py�"�O 4�}.#u �K�~#\�#�w!#J ��L\#. �5\"K �P�N2�O�64�¼#J v!#J �
�L\#. ����e �O�z3O�#=� OK �#. Q"P6 OK+$ �"�K 3L� � �#. Q"P6 OK+$ �"�K 3L�

D~#_� #� 
�5\"K ���#. +$L¼OK 
L�\#. �5\"K ���#2 4�p�w K�>�� �#��aPu � �aPu K"���L�\#. P�l5� P�W� {�e OK �aPu
�O�z|J"K OK ��5. �#�5�Wu K�>� � �O�z#. ¿e#t5� �#��Q#X
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�KP�z 3O�¼�P6�KP5Wz 3#Ã~#d� R�� P�Q c�"P\ OK4X" �Q� 
��� {�L> OK ;OL�� KO"�� P. ���Ä�L\#. �5\"K ���#. �R�J�QP~ |�W�#52 �td�� 
�QP~���Q Ph� Q" ��td�� 
L\#. �Ç���5Ç6 4W[��Pq � 	�L�$�#.
Z�"Pq 4E6 Ph�KO�� ��F#� 
�X#�\���Q ����Äc�"P\ Ph� Q" ��L\#. 4W[� 4E6 �"��F#� 3O�¼ �. �td�� #� � L\#. �\Rl~ K"LÃ5X" �"O"K
v!#J Æ��#Ç� � Æ��Ç6��S 3#Ã~#d� ���

P��" ���� � L�$��4XK �. ����QP�Q �#���� 4J#�\ ����Q OK �}w3#Ä�e" ���Ã� 
�X#�\���Q 3#Ã~#d� OK�K�\�� |E� v!#J �#���� �#��zT�� #. b#-6O" OK �p}5I� �#�[XP2 CPe �. P=�����Ã6 
�O�z�F"Pe �"P. ,X#�� s�Ä #6 ���Q o}5I� �#���� s�uK 4J#�\ � #�[XP2 ��" �. ���yIX#2 �"P.
�Ã~#d� 4E6 �K�LE� OK v!#J Æ��#Ç� 3#_I[� � "R}Ç[� se#�� s�uK 4�Ãu�� ���Ã6 
����QP�Q +$4�Ãa��K�\ �#=�" v!#J Æ��#Ç� �Æ��Ç6��S �}�_p6 3#Ã~#d� 4X" �Q�
OK �Ç���" #�� 
K�\ �#=�" �~"�5� � "R=� O�e �. 4X" �Ç�� �w KP�z�� �#=�" �}FP� �K OK �EdXP�Q �#�\�#w!OK �}w L�K Æ� �. �.#�5XK � |E� OK K�>�� v!#J j�� P5�. vOK O�h�� �. �6#�Lt� �}FP� �L�KPz �#mK" Py�LÇ�j"��" #. b#-6O" OK �P5}�#w � P5[�. 3#Ä�e" �}�_p6 �}FP� OK �K�\�� �#=�" v!#J �P�N2M�p� � 4��#t� ����Q�KP�z�� �#=�" �KO�I�4XK �#�������5qPz #. ���Ã� �w L�$��4XK �. K�>�� v!#J

�EdXP�Q �#�\�#w �6#�Lt� �}FP� �����

#��$ 4�#Ia 
���Q �L��K|�Ç[6 �#���� j"��" �L\ ^I[� nL� #. �6#�Lt� �}FP� OK �EdXP�Q �#�\�#w!Q" |�#w O�e �. )-�Pt6 �}FP� ��" �K�\�� �#=�" �L�O"L�y��#���� 4��#t� � s�Ä R�� � s�Ä OK4��#t� 3"P��l6�#�O�5w!"P6 
OQ�L~�. 
�Ç��#Ç� |�. �}�X� �. �L\ PpF �#�~"K�z � �KO�J4XK �#������ �5qPz � �O#pF s�Pe�K�\�� �#=�" �P�m � �QO�#[w!
��� Æ� L\#. O"Pu �Ç��" #� � L\#. �L\ �5J#�\ 
�X#�\���Q 3#Ã~#d� OK �O�z P�Q ���Q �#�5J#X �w �6O�¼ OKPz!" ���Ä �. �KPw �K#p5X" �5XK �#���#�z Q" s��Ä �O#pF �#>�. �"�6�� 
KKPz Z�#�Q$ ���Q DdX OK �P� )5-W���" OK �"�6�� #� �4W�� L�L> �O#pF �. �Q#�� �#�5F" 
L\#. UP5XK OK |-u Q" ���Q �#���� ����Q OK �6#Ä�e"�#�\�#�w �6#�Lt�� �}�FP�� OK �K#p5�X" KO��� �#��\�O ��� {�L> �KPw �K#p5X" Æ�R�q��S �#�\�O Q" �}FP��L�K�� �#[� �¼�J O�e �. "O �EdXP�Q
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>�� @�EdXP�Q �#�\�#w �6#�Lt� �}FP� OK �K#p5X" KO�� �#�\�O ���� {�L>
3#hF�� Y�O�KO�J4XK �P�z!����� � �O#pF ��4��#t�� KO�$P�. �#�Ç�" #��" 
4X" v!#�J ��#X#�\ �"P. )X#X" � KO"L�#5X" M�p�Z�#�Q$ � o~"�K�\�� ��"Pq R�� #��X#� �w!"P6 Q" �#J �KO�$P. � #�XO �\P.#�Q#�� "P�Q �K�\�� �K"K D�>P6 �O�z �K�~#\ �}w�#��XOP. �"P. ��L�K�� �#[� "O �KO�I�4XK �P�z!����� �#�}E� �

�� $XJHU %RULQJV �� +DQGFDUYLQJ %ORFN 6DPSOHV

�L�$4XK �. Z�#�Q$ �"P. L�"�6�� �KO�J4XK �#������ � �v!#J O"KP.����� #. �O#pF � +�QO�#[w O�5w!"P6 � OQ�L~�.
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����QP�Q �#�\�#w �}�_p6 �}FP� �����

�Ç��� ���A�� � 4X" �KO�I� 4XK � �KO�J4XK �#��O"KP.����� |�#\ �EdXP�Q �#�\�#w Q" �}FP� ��"�w�}.�#������cX�6 #�[�#�Q$ �"P. �KO�I�4XK �#������3#u�" ��#z �L\#. R�� Æ�R�q��S �#�\�O|�#\4X"�O#[q � ��"O�K�O#pF �#�\�O �}�X� �. #6 4X" {��Ã� P5[�. �~� 
L��$��4XK �. �[�#�Q$ �#�K�z Q" ��5XK

�� 'HQLVRQ 6DPSOHU �� 6KHOE\ 7XEH

vQ#��O"L>�"�~�~�#�P�z!����� #� 4IX �K#Ã~"r�q�#�w!#J OK���W��K P�z!����� L��#� ��#�P�z!����� Q" �K#p5X" #.
�L��$ 4XK �. 	#�w!#J P5[�. OK4.#: ��5W�2 #. ��-}\
Q" �K#p5X" #. L�#. �P�N2M�p� � �~#yB P�K#t� � ��ÇE6 
�\P. 4��#t� �P�h� �6#_I[� ���Ã6 O�h�� �. #������Pdu #. ��#�P�z!����� � �L�-WB K"�� �"P. 	@��" �
 P5��}�� ��� Pdu #. ��#�P�z!����� OK �KO�I�4XK �P�z!������L�KPz ���6 �L�-WBP�m K"�� �"P. 	@��" �
 P5��}�� ��

�KQ ��#�z! �����
#���#�z �}¼#q � 4�Ãu�� �������

3#Ã~#d� �}FP� OK�X#�\���Q c�"P\ ���"���#�WÇÄ �Ã~#d�U#X"P. �6#�Lt� �}FP� OK #�K�z � #���#�z �}¼#q�KKPz�� ���Ã6 �S�P2 4���" � j�����A�� � �td�� OK �}-u 3#�.P=6 U#X"P. #� � �6#�Lt�
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�}¼#q ��" O"K�}�W� se#�� �"P. �w K�\��+#I5�" �O�z�#5X"O OK P5� �»» #6 �» ��. ���Ã� #���#�z ��~�" �}¼#q3#Ä��e" U#�X"P�. L�#�. #���#��z �}¼#�q �K���� O#�5�J" P5[�. "O �$ �"�6�� |Ç[� ��L. se#�� �"P. � P5�w "O�KKPz ���Ã6 UP5XK OK �X#�\���Q
�O��z�#���2 �K�LE�� OK "O #���#��z |E�� �"�6�� �~� 
L��\�� PpF �O�z O�E� cJ K"L5�" OK ���Ã� #���#�z!Æ�KR� �aPu ¿.#�� #. b#-6O" OK "O�6#Ä�e" ���A�� � K"KZ\�2 "O�P5[�. �td�� #6 KPw+#I5�" �L�w!"P2 3O�¼�.�P�m � #�}2 
|�X �#��A�OK �L��#� �O�z{�e OK ��� �Q#X P� 4�Ãu�� OK L�#. ��#�zÆ� |u"LF �KO�$4XK �. �O�z!�K�\ PpF
�KKPz�����Ã6 �6#�Lt� �}FP� OK �L�$4XK �. <�#5� U#X"P. �}��Ç6 �#���#�z|E� 
3#Ã~#d� �}�_p6 �}FP� OKQ#�� KO���\P. 4��#t� �. b�.P� �P5[�. 3#Ä�e" �w K�\��+#I5�" ��#�#> OK �KO�I�4XK ����� #. �#���#�z!�"O"K se#�� OK �O#pF � �X#�\���Q 3#Ã~#d� U#X"P. �w �O�z�K�~#\�#�JP��� �w4X" �$Y�O��P5�. �L\#.���Ã6 O�h�� �. �KO�I�4XK �#������ #. �#���#�zV1X � KKPz �XOP. � �O�$¿�> 
�5q#� YP5Wz �.#[� c�"P\�K�\ PpF ��"PE. �F"�� OK v!#J 3#_I[�

#���#�z s�Ä �������
�L\#. P5� � Q" P5�w L�#-� #�" 
L\#. �O�zj#p6O" �Q"L�" �. |u"LF L�#. �O�zK"L5�" OK #���#�z s�Ä��" �L�$ ��"Pq �$ �K�~#\ � �O�z�O"L�#2 |�}E6 �"P. �Q� 3#Ä�e" #6 L\#. s��Ä �q#w O"Lt� �[��� L�#. #���#�z!"O �q#w3#Ä�e" L�#. ��#�z "N~ � K�\ ¿u"� ��#JK�O |F#X �Ç�KR� OK �O�z�w L.#��� 4���" ��#�Q �T�� �. j�a���L�#�� ���'6 ��#JK�O �O"��K � �O�z�K�~#\�O"L�#2 |�}E6 �"P.

v!#�J ��. � L��w O�-�Ä P�N2M�p� v!#J ��� Q" L�#. #���#�z 
K�\ KO�JP. P�N2M�p� #� 4WX v!#J �. �w ��#> OK��2 s�Ä P�Q #6 L�#. #��Q#X4�Ãu�� OK #���#�z �LXP. �ÇE� ��� �. � L�w O�-Ä4WX v!#J Q" #� 
LXP. P�N2#�M�p��"P=�� �O"L�#�2 |�}E�6 �#�Ç�" #�6 L\#. s��Ä �q#w OLu �. L�#. #���#�z �L.#� K"L5�" �KO"� O#. P�:'6 �K�LE� P�Q�KKPz ��"Pq �Q#X P�Q Q" Y�"P6 c�"P\ �XOP. ���A�� � �Q#X �>�PJ � �XP5XK
K"L5�" ����QP�Q +$DdX #6 #� � �aPu ¿.#�� �"P. Q#=� s�Ä P�Q OK �O"Lt� L�#. �O#pF s�Ä 
�aPu �#�}E� OK|E� owP�Q P5� � |u"LF L�#. #���#�z 
L�$4XK �. ����QP�Q +$DdX P�Q OK�"��F#� Q" �aPu D~#_� Pz!" �L.#��L.#� ��"K" �O#pF KO��

��



Æ�R�q��S �#��XOP. �����
� |��e se#�� OK �w ��#��O�z �K�~#\3#Ã~#d� OK L�"�6�� ����QP�Q �#�\�#w OK �Ç�R�q��S �#�\�O Q" �K#p5X"O"Pu �>�6 KO�� Æ��Ç6��S ��"PE¼ 3#�}�Ä ���R� Z�"Rq" |�~K �. ���A�� � L\ L��"�J 7"LF" Æ�O#. )5-W��#���#�z �}¼#qZ�"Rq" #. �4qPz O#w �. "OÆ�R�q��S �Æ��Ç6��S 3#�}�Ä Q" �-�wP6 �"�6�� ¿u"�� �`Ã. OK �KP�z!�#�[�#��Q$ <�#5�� �d�"P\ ���B OK �K"K �#=�" "O Æ�R�q��S ��"PE¼ �#�[�#�Q$ #��$ |¼#q LF OK 
Æ��Ç6��S{�"L5�� �#��\�O �KKP�z P�Wp�6 �X#�\O#�w 3#�.P=�6 Q" �K#p5�X" � O�#=� �#���#�z �. �>�6 #. L�#. Æ�R�q��S� Q" L�6O#-Ä �L�5W� R�� �"QO" )5-W� �w #��O�z�Ã~#d� OKÆ�R�q��S

�� 6HLVPLF 0HWKRGV �� 5HIUDFWLRQ RI 6HLVPLF :DYHV 0HWKRG
�� &RQWLQXRXV 9LEUDWLRQ 0HWKRG �� (OHFWULFDO 0HWKRGV

���"L�3#\#Ã6O" Y�O� ��"�QP~ ;"��"4WÇ\ Y�OP. |�5[� 
��O#y��QP~ �#�\�O �

�� 5HVLVWLYLW\ 0HWKRG �� (TXLSRWHQWLDO 0DSSLQJ 0HWKRG

�|�W�#52�� �#��[t� ���6 Y�O� ��T�� 4��#t� Y�OP. |�5[� 
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#��O�z �. b�.P� v!#J Æ��#Ç� 3#_I[� 4J#�\ O�h�� �. ��#y[�#�Q$ �#��XOP.c�"P\ #. �#�P> ��" s�-d6 �"R�� � K�>�� 3#�.P=6 ���A�� � #��$ �}-u 4J#�\ �"R�� � �K�~#\ c�"P\ � �S�P2�4X" P�l5� �KP5Wz O#�W. #6 |u"LF O"Lt�Æ� Q" �4X" 3�#p5� O#�W. 
CPe |E�
���R�P2 O#�W. #�w!#J �XL��� 3#_I[� ���Ã6 �"P. Q#�� KO���#�[�#�Q$ P�#X ��\P.4��#t� Z�#�Q$ �w #=�$ Q"� #������� P9w!" �"P. ��#X#�\ � �L�.�t-e 
+$ L¼OK ���Ã6 �#�[�#�Q$ �|�#\ )���Ä #�[�#�Q$ ��#�P. "N~ 
4X"�4X" �O�z�aPu ¿.#�� � �K�~#\v!#J Q"^J#\ �#�������"P. #��6 
�w!"P6 � ��ÇE6 
�"�P2 YP. �#�[�#�Q$
��� {�L> OK P�N2M�p� ��"K4\OK�#�w!#J �"P. � ��� {�L> OK �L�-WB ��"KR�O �#�w!#J �"P. v!#J �#�[�#�Q$�4X" �L\ ��"O" �Q�3#Ç� #. �"P��

��



>�� @ �L�-WB ��"KR�O �#�w!#J Q#�� KO��v!#J Æ��#Ç� �#�[�#�Q$ ���� {�L>
3#hF�� Z�#�Q$ j��#������ �#�6 �"P. � +$L¼OK ���I6 � ��[B �L�.�t-e ���"P. �O�z �K�~#\ �5qP.$ �#��5[�� Q"^J#\ �#������ ��O P. � ÈP.P6" K�LF ����ÇE6 � �\P. 4��#t� �#��_I[� #. s.#d6�"R�� #. �W�#t� �"P. �aPu �#�w!#J Q"^J#\ �#��������O P. �P9w!"LF �#��~#yB � ����. +$�"R�� #. s.#d6 #� �Ã�-e 4.�eO|�}E�6 OK "O ���"KR��O �#��w!#�J �"�6�� "P�Q �K�. L�"�I� Q#�� � 
Y�"P6 � �P�N2M�p� ���K���½Pq P�N2#�M�p�P��Q KO"�� OK �O�z �K�~#\ �KO�I� 4XK �#������ ��O P. #��6 � ��ÇE6 ��� K�\�� �#=�"�L\#. P�N2�w!"P6 (L�L\ �K�~#\�#�XO 	o~"�L\#. P�N2�w!"P6 �LF #6 L�}. �O�zP�Q �K�~#\ 	 +�K�\ �-X#E� L�#. 4uK �. �O�z�5W�X OK #��Q#X4W[� 	 ;
K�\��� �#=�" �O�z R�Pw!#J �. b�.P� �#������ ��O P. )���Ä �U#X"P. �O�z{�e OK4W[� ��w #6 K�\�� �K"K �Q#>" ½�ÄOKK�L�F ��.#�� ,X#��� �y5W-�� �Ãu"�� OK �L�K GO �w!"P6 j���K��\ ¿�u"� �K#p5�X" KO��� L��"�6��� ��ÇE�6 ,�Pa � ÈP.P6"�KQ ���I6 v!#J OK K�>�� +$ �"R�� Q" L�"�6�� �w!"P6 ^J#\�K�\�4X" Q#�� �w!"P5����� � �w!"P5� �#��O�z�"P. ctq 	o~" �w!"P6 ��#. �w!"P6Z�#�Q$ 
K�\�w!"P5� ��#w L�#. R�Pw!#J �w�6O�¼OK	+�K�\ �#=�" �.Pa ���� #. �w!"P6 Z�#�Q$ 
4X" Ph�KO�� �w!"P5����� R�Pw!#J Pz!" 	 ;�K�\ �#=�" �.Pa

��



>�� @ �L�-WB ��"KR�O �#�w!#J Q#�� KO��v!#J Æ��#Ç� �#�[�#�Q$ ���� {�L> ��"K"
3#hF�� Z�#�Q$ j��

�� 3RFNHW 3HQHWURPHWHU �� /DERUDWRU\ 9DQH
�� 0LQLDWXUH 9DQH �7RUYDQH� �� 8QFRQILQHG &RPSUHVVLRQ 7HVW

�"P. ��O�6#���� �P2 � ���#y[�#�Q$ �P2 
��-�> <�XM�p� 	 o~" �\P. 4��#t� ���-�Pt6 ���I6j#-�\" �K�~#�\ �#�XO ��O P. ��O�E�Æ6 �O#[q Z�#�Q$ 	 +YRl~ DdX #� QOK ��L. �L\

�� 8QFRILQHG 8QGUDLQHG &RPSUHVVLRQ 7HVW �� &RQILQHG 8QGUDLQHG &RPSUHVVLRQ 7HVW

�"P. ��88� �L[� �[Ç�Q �L[� K�LE� �O�E��X Z�#�Q$ 	 ;"O �O"L�#�2 ���Ã��L�[���[Ç�Q 4��#t� "P�Q 
�K�~#\ �#�XO�L�K�� O"Pu P�:'6 4E6YP. � ��&8� �L[� �[Ç�Q �L\ K�LE� �O�E��X Z�#�Q$ 	 K

�� 'UDLQHG &RQILQHG 'LUHFW 6KHDU 7HVW

�w �5u� #��6 ���Ã� � ��&'� �L\ �[Ç�Q �L\ K�LE� ��t5W���#�}E� OK #� L\#. o�Ãa #��$ �K�~#\ #� � L\#. K#�Q �O�zj#p6O"�KO"K K�>� �O�zOK �"�Q#X �w!#. �w R�Pw!#J D~#_� ��O P. &' � &8 
 88 �#�[�#�Q$ 	 ��4X" �L\ �w!"P5� �-X#�� 4.�eO �"R��

��



>�� @ P�N2M�p� �#�w!#J �. b�.P� v!#J Æ��#Ç� �#�[�#�Q$ ���� {�L>
3#hF�� Z�#�Q$ j��#������ �#�6 �"P. � ��[B �L�.�t-e ��

�� ,Q 6LWX 'HQVLW\ �� &\FOLF

�#�Ç�" #���$ �"P�. L�#�. �w �K�~#\ �#��X#� Q" �-}\ �#������ ��O P. � �#>P. �~#yB ���Ã6 ���KKPz �.#�QO" ��"Py�"�O�"P. {#Ãq R�J�QP~ se#�� OK L�#. |u"LF � P9w!"LF �~#yB �#�[�#�Q$ � �-W� �~#yB ���#�R�Pw!#J �~#yB {P5�w � �O�z �K�~#\ �#��X#� �-W� �~#yB ���Ã6�K�\ �#=�" R�� �"�X#�� �K�~#\^J#\ �#��������O P. � �L�.��"K ��4��#t� #� �P�N2M�p� #. #���"K �Q"L�"�#�P5�"O#2 �K"K b#-6O" �"P. 	o~"�\P.��"Py�"�O �. U#WF �#���"K ¿�Q�6 � �Q"L�"�L�.�t-e �"P. 	 +#� �P�N2M�p� #. #���"K �Q"L�"�#�P5�"O#2 b#-6O" Q" � K�\����#=�" ���Ã�� �P�N2M�p� ���K�\�� �K#p5X" �\P. 4��#t�#���"O 3#Ä�e" ��P5�. 
4X" �L> ��P�Q Y�"P6 |Ç[� �w �te#�� OK ��L�$��4XK �. ��"PE¼ S#1�2 �#�[�#�Q$ cX�6���Ã�
L�K��GO4ÄPX �. � �K�-� K#�Q O#. P:" 4E6 ��ÇE6 O"Lt� ��B � ��ÇE6 ���4W�� ��ÇE6 Z�#�Q$ �. �Q#���L\�[Ç�Q �\P. 4��#t� Z�#�Q$ 
Æ��#��KP�m �O"NzO#.c�"P\ �"P. � �\P. 4��#t� ����#2 P. �}J"K v!#Çd¼" ���"Q
 Ic ��"O#w!�hq#E� P�K#t� �4X" ,X#���.#[� �#�w!#J ��O &' �#�[�#�Q$ U#X"P. L�"�6�� 	P:�� �\P. Z�6��"�O�K �O�E���X �#�[�#��Q$ 
�"�QP~ {#Ã�q se#�� OK �K�\ O�h���K�\ �#=�" L�"�6��

��



�S�~�OL�� 3#Ã~#d� ���

��#�JK�O +$ �#�P> �"R�� �4X" �S�~�OL�� 3#Ã~#d� �.$ �#��Q#X �F"Pe OK ��#2 3#Ã~#d� ��P5��� Q" �Ç�
�"�Q#X �#��zT�� ���Ã6 P. O"NzP�:'6 |�"�Ä ��P5��� Q" �.��X c�"P\ OK]�_I. � {#X {�e OK �$ 3"P��l6�#��zT�� 4J#�\ �T�� �. � �S�~�OL���~�t� �. �>�6 �O��" Q" �4X#��Q#X j����" �O"L�#2 � �XL�� 3#_I[��#�.��X O#�� �"P. �.$ �Q#X Æ� �"��Ä �. 
#��O�z�F"Pe � 3#Ã~#d� OK �¼#J 4���" Q" #���#JK�O �R�I}�X�4X" O"KO�JP. �$n"Pe" 3#W�X'6 � �a"O" 4i#pF � ��#JK�O
�. #6 4X" �Q� 
o}5I� �#�5[zP. �O�K #. #�.��X �=F � �L. �"R�� �. �>�6 P. ���Ä 
�S�~�OL�� 3#Ã~#d� OK3L� �3L\���A�� � �.$P2 � �.$�w�#��O�K 
#�.��X �"�K �P�h� ��#JK�O �a�F Æ�S�~�OL�� Py�K �#��-�>P_5I�� O�e��. 
L�P:�� #��O�z �F"Pe P. �w P5�O�Pa �#��-�> �`Ã. 
,}d� ��"K" OK �K�\ �>�6 R�� #�O#-zO�L�KPz���XOP.

�� ,QWHQVLW\ � 'XUDWLRQ � )UHTXHQF\ &XUYHV �,�'�)� �� +\HWRJUDSK

���"�"Pq � 3L� � 3L\�#���E�� ��XP6 � #�O#-zO |�}E6 �����
�5J#�\ #�O#-zO �#��_I[� 4X" �Q� 
#��O�z7"LF" CPe �K�LE� OK �EdX +#�"�O4�Ãa� �XOP. O�h�� �.�4X" �O#-�zO 3L\ O"K��� Py�K 3O#-Ä �. #� � #��$ ��#�Q ¿�Q�6 ��E� 
#�O#-zO ��� �#��_I[� �}�> Q" �K�\�KO"�� ��� |Ç\ �4X" ;#5�5X" |.#u �td�� P� �"P. 3#-: �#�=�X�" O#. �#��K"K Q" �K#p5X" #. #�O"K��� ���z��"�L�K�� �#[� "O LÃ.�.3O�¼ �. #�O#-zO 3L\ O"K��� Q"
�L\4-: �#�O#-zO �"P. �w4X" ��"�"Pq � 3L� �3L\�#���E�� ��XP6 
#�O#-zO |�}E6 �. b�.P� KO"�� Py�K Q"�K#p5X" �O�z���#JK�OZ�#XPq 4�Ãa� �XOP. ���A�� �P9w!"LF �L.���Ã6 �"P. #���E�� ���z��" �KP�z�� �#=�"�4X" �L\ �K"K �#[� ��"�"Pq � 3L� � 3L\�#���E�� Q" �"����� ��� |Ç\ OK �KKPz��

��



��



��#JK�O �#�P> ��SO �����
P."P. OK �O�z4��#t� � �O"L�#2 �XOP. �}�> Q" � #��O�z�F"Pe OK �w ��#JK�OÆ[J � P6�#��O�K ���Ã6 �"P.Æ� �#�P> ��SO �KO"K �K#�Q 4���" ��#JK�O �#�P> ��SO ���Ã6 
4X" P:�� ��#JK�O �K#Ä � �.��X �#��#�P>�X#�\4I�O ���Q 3#�¼�_J � #�O#-zO �#�Q � �"R�� 
��"�� �+$c�"P\ �P�h� �}�"�Ä P�:'6 4E6 R�� ��#JK�OO#5�qO ��#�JK�O P�� 
|��"��Ä ��" �. �>�6 #. �K�. L�"�J ��#JK�O �X#�\4I�O �#��_I[� ���A�� � �a�FO#�$�3#Ä�e" �"Ltq |�~K �. ��#z �BPz!" �4X" 3�#p5� R�� �$ �#�P> ��SO � KO"K K�J �.]�_I�Æ�S�~�OL����. K�>�� �#�5�#-\ �XOP. � #��a�F �Q#X��-\ Q" �K#p5X" #. ,�Pt6 �~�-u |.#u L¼OKYP�N2 #. 
�q#w � �Q��K��� �K#p5X" �.#[� �#��a�F 3#Ä�e" Q" 
3#Ä�e" � O#�$Lu#q �a�FÆ� �"P. �"�6�� O�#=� �a�F L�B #� �K

�� +\GURJUDSK �� ,QVWDQWDQHRXV 3HDN 'LVFKDUJH

L��OK���.$ ��" �4X" ���#X �#�P> �K���.$ �XOP. 
��#JK�O �#�P> ��SO ���Ã6 �"P. ,X#�� �#�_J#\ Q" �Ç��#�\�O Q" R�� �#�P> �"�K �#���E�� ��XP6 �L�w��^I[� {#X o}5I� �#��#� �"P. "O ��#JK�O �L. 3"P��l6�K#p5X" #. � K�\�� �K"K �#[� o}5I� �#��L. j�u�{#�5F" ��E�� ��" OK �4X" ��#JK�O �#�P> ��SO �XOP. Py�KK����.$ Q" ��#������� ��� � ��� �#�}�Ç\ �KKPz�� ���Ã6 �#�P> ��SO �K�.4J"��Ç�P�m #� 4J"��Ç� 
�$ Q"�L��K�� �#[� "O �#�P> �"�K ��E�� � ���#X �#�P>
���Ã6 �"P. R�� �~#X L�B #6 �Q�OÆ� o}5I� ��#�Q ��"L6 �"P. |u"LF � P9w!"LF �#��#�P> ��"�"Pq �#�O"K��� ���6�4X" �Q� ��#JK�O �.$�w� �.$P2 �#��O�K

o}5I� �#�5[zP. �O�K #. +��X ���Ã6 �����
4���w ���Ã�6 �KO"K �O�z �F"Pe OK ��t5W� P�:'6 �$ <�#5� � 4X" ��� O#�W. �S�~�OL�� 3#Ã~#d� Q" ZI. ��"|�"�Ä � Py�K ��q 3#hF�� �K���O�h�� #. #6 L�w����"Pq "O �Q�����Q o}5I� �#�5[zP. �O�K#. ,X#�5� #�.��X#��O�z�}¼#q � j#p6O"]�_I. � #��Q"L�" � K#Ã." �$ ¿-6 �. � �5[z +#I5�" �O�z�F"Pe |�X 
�Ä#�5>" � �K#_5u"�KKPz ���Ã6 Py�LÇ� Q"
��#�JK�O �$ �"P�. �L�\4-�: ���#�X ��"�hE~ P9w!"LF �#��L. 4X" �Q� 
��#JK�O Æ� �#�.��X |�}E6 �"P.���Ã6 o}5I� �#�5[zP. �O�K #. �#�.��X P�K#t� � KP�z O"Pu �O#�$ |�}E6 � ��R=6 KO�� ���#X �PX 3O�¼�.

��



��



4X" �Q� ���#X |�X O#�$ {#X�» Æ[J se#�� �"P. � {#X �� #6 �� |u"LF 
+��X �O#�$ |�}E6 �"P. �KKPz!�#�Ã�Q�6 �}�> Q" �4X" �O�Pa ,X#�� �6�#�5F" ¿�Q�6 Æ� +#I5�" 
�O#�$ |�}E6 � ��R=6 ��" �"P. �>�� @

�� *XPEHO 'LVWULEXWLRQ �� 3HDUVRQ 7\SH ¬

P-5Ã� ¿>"P� �. �"�6�� ����Q ��" OK �w KPw �O#\" ���XP�2 È�~¿�Q�6 � �|-�#z ¿�Q�6 �. �"�6��,X#�� �6�#�5F"�KPw �Ã>"P� �S�~�OL��
�P5��OL�� �#y5W�" Lu#q �#��Q#. OK +��X �.#�QO" �����

OK Ph�KO��� �a��F �#�.���X 3#Ä��e" � O#�$ �=�5� OK � KO"L� K�>� �P5��OL�� �#y5W�" �w ��#��a�F OK,X#�� �#�\�O Q" �P�z!�P�. � O�#=� �P5��OL�� �#��#y5W�" 3#Ä�e" Q" �K#p5X" #. #6 4X" �Q� 
4W�� UP5XK

�� 5HJLRQDO )ORRG )UHTXHQF\ $QDO\VLV �� 8QLW +\GURJUDK 0HWKRG
�� )ORRG 5RXWLQJ 0HWKRG �� 0DLQ &KDQQHO


�+���X �.#�L���OY�O 
�LF"� n"Pz�OL�� Q" �K#p5X" 
�+��X ��"�"Pq �"�td�� |�}E6 �P�h� Æ�S�~�OL���"P. �KKPz ���Ã6 #��a�F ���z��"+��X P�K#t� 
,X#�� �.P=6 �#��~K#Ã� #� �Æ�S�~�OL�� �#�~L� Q" �K#p5X"�K��� �Ã>"P� �"�6�� �S�~�OL�� P-5Ã� �Æ�X�w ¿.#�� �. #�\�O ��" Q" Æ�P� 3#��R> #. ��#�\$
Æ�~�OL�� 3#Ã~#d� ���

3#Ã~#d�� �4X" ��#�JK�O Æ�~�OL��� 3#Ã~#d�� 
�"��#�JK�O �#��S�P�2 ��#�6 �6#Ã~#d� �#��-�> ��P5��� Q"�.�� �. Æ�P� �w4X" +�XOÆ�~�OL�� � �#�P> Æ�~�OL�� ZI. �K P. |�5[� ���Ã� ��#JK�OÆ� Æ�~�OL����F"P�e ��#-�� ���Ã�6 ���A�� � ��#JK�O ��L�#�#X � |�X O#�� �#�\�O +#I5�" OK �"�L��w���Ã6 P�:'6 K�J�KO"K #��O�z�}�> Q" � �"��#JK�O �#��Q#X �3#�"Lu"
	�~�e GP���
 ,�\ � Q"P6 
s�Ä � 4ÄPX �P�h� �$ 3#_I[� � �#�P> ����Äc�"P\ 
Æ�~�OL�� 3#Ã~#d� OK�o}5I� �#��L. �"P. +��X �P5Wz ���Ã6 � �y5W[.$ s�Ä 
+�XO|�F 4�qPi 
�#�P> �\P.Z�6 
+$DdX7"LF" ��#JK�O ��}¼" �"P=� 3O�#=� OK �O�z 
L\#. Ph� OK �w �6O�¼ OK �KKPz�� ���Ã6 �F"Pe |�X �T���.

�� 'RPLQDQW 'LVFKDUJH �� &RQIOXHQFH

3O�¼ OK Py�K nPe Q" �K�\ ���Ã6 R�� ��#JK�O ����. ½PÄ � �,~#m �L. 
Æ�~�OL�� 3#Ã~#d� OK L�#. 
KKPz!�zL\x�6 #� K#[z 
O#[.$ 
L�6 �#�A�2 
|2 
�q"PE�" L�. 
LX �P�h� �#�P> P�W� OK��#�z!#� 3"P��l6 #� ¿�"�� K�>�

�� %LIXUFDWLRQ

�XOP�. "O �$ 3"P��l�6 #�� � ¿��"��� ���" P��:'6 � �#�P�> ]#�J c��"P�\ L�#�. ��yJ#\�K � ��#y�u�6 
¿dt�

��



�� %DFNZDWHU &XUYH �� 9DOOH\ 6WRUDJH

"O4XK�#. OK �#�P> 4�Ãa� � �L�$K�>��. �+$4[zP. ��E�� 
�d�"P\ ���B OK ���Ã��Ç�$]�_I. �K����KKPz��+$DdX Q"P6 Z�"Rq" ,>�� � L�w�� P:'5�
#��$ �. b�.P� 3#Ä�e" L�#. � 4X" |�JK �p}5I� |�"�Ä 
�L\ K#� n"L�" �. �.#�5XK �"P. 
Æ�~�OL�� 3#Ã~#d� OK
P5W. ,�\ 
¿dt� �XL�� K#Ã." 
+�XO4h}m 
�#�P> �L. � Q" L�6O#-Ä |�"�Ä ��" ��P5��� �KKPz |��Ç6 "L5." OK
|�"�Ä ��" ���Ã6 OK ��$ �L�.��"K ��E�� � P5W. K"�� �#���"K 3#_I[� 
4\L.��X � ��#JK�O �P.Q ,�Pa�. 3#-X#E� �#=�" � ��"�� �O"KP-WÇÄ 
�O"KP.����� 
�O#y�.$ � �O"KP.�[t� 
��t5W� �P�z!�Q"L�" �P�h� �6#�"Lu"�KO"K 3O�Pa �"��#�"O �#�O"Rq"�P� Q" �K#p5X" #. �T��
��#JK�O �#�P> Æ�~�OL�� c�"P\ �w4X" �$ #��O�z�F"Pe �"P. Æ�~�OL�� 3#Ã~#d� #. b#-6O" OK ��� O#�W. �5Ç�OK +���X ZI�2 |�~K��. 
��#�JK�O �K#�Ä c��"P�\ OK "P��Q �4X" 3�#p5� O#�W. #��O�z7"LF" Q" V2 � |-u�w 4X" ��#�Q Q" P5�w �$ 4ÄPX � �#�P> �L. 
|�X j#p6O" 
+��X ��ÇW6 OK ��"�OK �P�JM P�:'6 � 4\L.��X7"LF" Q"V2 +��X O�-Ä �"P=� �K��� �K�LE� ��"�OK�P�JM nNF|�~K�. P�" ��" �L�\#. �L\7"LF" #��O�z!"O �#�P> 4ÄPX � �O�-Ä �L. Py�K nPe Q" � K�\��+��X DdX Q"P6 Z�"Rq" �. P=�� �qPe Q" �w 4X#��O�z!4�Ãa� (KL=� #��$ �-�#> ,�\ � j#p6O" ���Ã6 � #��O�z�F"Pe Q"V2 #6 4X" �O�Pa ��"P.#�. �L�K��Z�"Rq"P�. �#�P�> 3"P��:'6 � ��#�JK�O P5�W. �O"Ny.�XO #� Z�#XPq 
�O�z K�J P. �$ O#:$ � �#�P> Æ�~�OL�� L�L>P:�� |�"�Ä #. b#-6O" OK ��� 3#Ç� �`Ã. �. 
8E. ��"K" OK �KKPz �XOP. 
�Ã~#d� KO�� �Q#.4XK���#2 � 4XK�#.�KKPz�� �O#\" ��#JK�OÆ�~�OL�� 3#Ã~#d� OK

��#JK�O �P.Q ,�Pa���Ã6 �����

�� 0DQQLQJ &RHIILFLHQW �� &KH]\ &RHIILFLHQW

���A��� � �#�P�> s��Ä � 4ÄP�X 
�L. ���Ã6 �"P. P:�� |�"�Ä ��P5��� Q" 	��R\ #� �x���#�
 �P.Q ,�Pa

�� &DOLEUDWLRQ

c�"P\ �. ��t5W� �y5W. |�#Ä ��" �4X" Æ�~�OL�� 3#Ã~#d� OK �K#p5X" KO���Ç�R�q � �a#�O �#�~L� ��=�X"�OK�Ã�-e � �Ä��_� |�"�Ä �½O"�Ä P�#X � ��#�zZ\�2 4�Ãa� 
P�W� |Ç\ 
P5W. K"�� �L�.��"K 
Æ�~�OL��U#�X"P�. ���Ã� �w 4X" U#WF � �O�Pa O#�W. �P�" �P.Q ,�Pa ���Ã6 �KO"K 4\L.��X � ��#JK�O P�W�P�N1�#�Ç�" �.P=�6 c."�O � #���"O {�"L> Q" �K#p5X" 
�XL��� 3�#`u 
��"PE¼ �P�z!�Q"L�" 
�}E� �#�L�KQ#.,�Pa ���Ã6 �"P. K"Q$ DdX #. �#��#�P> � ��#JK�OÆ�~�OL�� �. b�.P� ¿.#�� OK �p}5I� c."�O � #�\�O �4X"

��



�. L�#. P�Q 3#Ç� #��$ Q" Æ�P� Q" �K#p5X" #. b#-6O" OK �~� �L�P�z O"Pu �K#p5X" KO�� L�"�6�� �4X" �L\ ��"O" �P.Q� KP�z O"Pu �>�6 KO��4uK�XOP. KO�� �P.Q ,�Pa ���Ã6 OK L�#. )�5F � 4X" �L��w���Ã6 O#�W. �.��X c�"P\ OK 4\L.��X P:" � o~"�KKPz�� ���Ã6 ¿dt� |w�"P. {K#Ã� �P.Q ,�Pa ���Ã� � KKPz f�E}� 3#-X#E� OK � KP�z O"Pu s�uKOK #6 4X" �Q� "N~ � KO"K ��t5W� P�:'6 
�L\��"O" c."�O��#�6 OK4\L.��X � ��#JK�O P5W. K"���L�.��"K � +Q" �O"KP.����� #. � K�\ ��Wt6 o}5I� �#��Q#. �. �-X#�� |Ç\ �. �Ã~#d� KO�� P�W� 
��"PE¼ �#��XOP.�K��� �"Lu" #��$ �L�.��"K ��E�� ���6 �. 4-W� o}5I� �#��Q#. OK P5W. K"��OK R�� �R\ �P.Q ,�Pa �~� 
4X" x���#� �P.Q ,�Pa �. b�.P� �#ttE� cX�6 �L\ ��"O" c."�O P9w!" � ;���t5W� c."�O P. ���Ä�R\ �P.Q ,�Pa ���Ã6 �"P. �KO"K �Ã�X� KP.O#w ��#JK�OÆ�~�OL�� 3#Ã~#d�O"PuP�. x���#�� �P.Q ,�Pa #. "O �$ b#-6O" �w P�Q �d."O Q" �"�6�� 
4X" �L\ ��"O" b�.P� ¿.#�� OK �w!�K��� �K#p5X" 
KQ#X��
&  BBBB5���Q
�>�6 |.#u �5Ç� �4X" �#�P> ¿dt� �Ç�~�OL�� j#Ã\5 �x���#� ,�Pa Q 
�R\ ,�Pa & �d."O ��" OK"O Q O"Lt� 
CPe �#���e" ,�Pa Z�"Rq" 4�> OKC"Pe �w4X" ,X#�� c�"P\ �`Ã. OK �w4X" �$ Py�K� �#�P> 4ÄPX ���Ã6 L��#�
 ���#2 4XK ��#z � 	�O�zj#p6O" �-X#E� �"P. Q ���Ã6 L��#�
 �#. 4XK ��#z!�L�#�� ���Ã6 	Q#=� 4ÄPX #. �$ �W�#t��. 4X" P5�. � KO"Nz��P�:'6 Q �P.Q ,�Pa P. �K#�Q O"Lt� �. P5W. |Ç\ 
�"�X#� P5W. #. �#���#JK�O OK � K�K�\ �K#p5X" ��#JK�O �P.Q ,�Pa ���Ã6 �"P. #X�O#.O#. � �5[��" Y�O Q" x���#� �P.Q ,�Pa �#>

o}5I� �#�.��X �"P. � ��#JK�O o}5I� ¿e#t� OK +$ DdX Q"P6 3"P��l6 ��E�� ���Ã6 �����
�"P. +$DdX Q"P6 
KO"K �O�zj#p6O" ���Ã6 OK �"�L��w ���Ã6 Zt� �w �Ç�~�OL�� 3#Ã~#d� OK Py�K ��� |�"�Ä Q"�"P. ��#�-� Py�K nPe Q" � KO"K �F"Pe |�X #. ���t5W� b#-6O" nPe Æ� Q" |�#Ä ��" �4X" o}5I� �#�.��X+$DdX Q"P6 3"P��l6 �XOP. �4X" CPe �"P>" ���R� )5�#�� � ��#JK�O ��qPe �#��O�z �}¼#q � j#p6O" +#I5�"

�� 5DWLQJ &XUYH �� +\GURPHWU\

�4X" ��=�X ��E�� ���6 Py�K 3O#-Ä �. #� � +$DdX Q"P6 � �L. �d."O Q" ��#z!$ �R}5W� ��#JK�O
DdX Q"P6 � �L.�#�R�� �P�z!�Q"L�" #. 
KO"K K�>� ��=�X+$ �#y5W�" �w ��#JK�O Q" �Ãe#t� OK �=�X ��E�� ���6

��



�#�\�O Q" �K#p5X" #. L�#. 
4X" �=�X+$ �#y5W�" Lu#q �w ��#��Q#. OK �~� �4X" P�N1�#Ç�" ��#JK�O �#�P> +$	���|�Ç\
 L\#-�� ,wP�� �#�P> �"P=� ¿dt� �w �5~#F OK �#�P> s�Ä � �L. �d."O �K��� �"Lu" Py�K ,X#���4X" P�Q �~K#Ã� 3O�¼�.
4  BB 5��� 6I���$Q
s�Ä � �L. �d."O 	��� |Ç\
 L\#. 4\L.��X � ��#JK�O �}¼" �"P=� Q" ,wP� |�X �#�P> P�W� �w �6O�¼ OK�>�� @4X" P�Q �~K#Ã� |Ç\ �. �#�P>
4  BB %�K��� 6I��� >K��� � �BBB � ���K � K����� @�Q %%�
Æ�~�OL�� j#Ã\ 5 
�SP�" cJ ,�\ 6I � x���#� �P.Q ,�Pa Q 
	���#: P. ,ÃÇ� P5�
 �L.4 3�K#Ã� ��" OK�5Ç� �4X" �L\ �K"K �#[� ��� � ��� �#�}Ç\ OK |�"�Ä ��t. � 4X" 	¿.P� P5�
 �#�P> ¿dt� DdX $ � 	P5�
OK �4X" +���X O#��� �"P�. Ph�KO��� �Q#. 4XK���#2 � 4XK�#. c�"P\ P�:'6 �5qPz Ph� OK 
Py�K �>�6 |.#u#�� R�OP�X 
��q"PE�" L�. #� |2 K�>� ���A�� � Ph�KO�� �K�LE� 4XK�#. OK �q"PE�" L�. #� LX K�>� 3O�¼� +$4[zP. ��E�� |�Ç[6 #� � P5W. P��l6 � Z�#XPq O#h5�" �"�6�� 
4XK���#2 OK 	L� � OR>
 L�[w 3"P��l6�KP�w O�h��� �O��z��F"Pe OK "O 3"P��l6 ��" P�:'6 L�#. �=�5� OK �w 4\"K "O �Ã~#d� KO�� �Q#. OK �O"Ny.�XO�4qPz Ph� OK �F"Pe OK 
L\ �O#\" �-u �w "O #��O�z7"LF" P:" OK+$DdX Q"P6 �L�$�#. P�:'6 L�#. 
���A��

��#JK�OÆ� 	,wP�P�m
 �K#X ¿dt� ���� |Ç\

��



�.��X c�"P\ OK4\L.��X � ��#JK�O ¿dt� ���� |Ç\
�#�P> cX�5�4ÄPX���Ã6 �����

��BPz!" �4X" �#�P> 4ÄPX 
KO"K �P:�� Zt� ��#JK�O �Ç�~�OL�� 3#Ã~#d� OK �w �#�P> 3#_I[� �}�> Q"�F"Pe O�h�� �. � �XL��� �#�O#w OK �~� 
4X" P�l5� � 3�#p5� �#�P> ¿dt� ½PÄ OK � s�Ä OK 4ÄPX �"R��Q" �K#p5X" � �L�A�2 3#-X#E� �#>�. �"�6�� KO"�� Q" �O#�W. OK 
j�a�� �KPw!�K#X �"P. 
�"��#JK�O �#��Q#X�K#p5X" �#�P> ¿dt� OKcX�5� 4ÄPX Q" 
�Ãa�� #� ��"�hE~ �#�5ÄPX ���Ã6 �"P. �LÃ. �X #� �LÃ. �K�#�~L��K���
�\P. Z�6 
�=�X � �L. �d."O ���Ã6 OK ���Ã� � KO"K �"�"Pq KP.O#w #���#JK�O 3#Ã~#d� OK cX�5� 4ÄPX ���Ã6OK )Ã-�e � 4X" P:�� o}5I� �5i#pF �#��Q#X �F"Pe � �y5W[.$ s�Ä �-X#E� 
�.�XO O#. �-X#E� 
��"PE.j#p6O" �=�5� OK �+$j#p6O" ���Ã6 OK]�_I. �L�w�� #p�" "O �[t� ���B R�� #��O�z�F"Pe �|�X O#��3#Ã~#d�O"Pu �K#p5X" KO�� #��O�z7"LF" Q" LÃ. � |-u ��#JK�O�O"Ny.�XO �Z�#XPq 4�Ãa� �XOP. OK ���A�� � �O�z!�KP�z��
Y�O�K���|�Äs�Pe �X Q"UP5XK OK O"R." � O#�$ 
3#Ä�e" �. �>�6 #. �"�6�� �#�P> cX�5� 4ÄPX ���Ã6 �"P.� �=�W.$ �#��#y5W�" O�#=� ¿e#t� OK]�_I. � ��#JK�O OK Ph�KO�� ¿e#t� OK �P�z!�Q"L�" ��t5W� Y�O 
{�"o}5I� r#�Ä" OK � ��#JK�O½PÄ Q" �dt� L�B OK ���Ã� �w #�R�OPX � �q"PE�" �#�L�. � #�}2 �P�h� {P5�w ¿e#t��L\#-� UP5XK OK �5\Nz Q" �q#w O#�$ � 3#Ä�e" �w K�\�� �K#p5X" �d�"P\ OKY�O��" Q" �K�\���P�z!�Q"L�"

��



����Q OK �q#w 3#Ä�e" �5\"K O#�5J" OK O�h�� ��" �"P. �4X" +$ DdX �~�e GP��� �-X#E� Y�O 
��K Y�O�P�z!�P�. #. �"�6��3O�¼��" OK �4X" �O�Pa �#�P> 4��#t� |�"�Ä R�� � ��#JK�Oo}5I� ¿e#t� �XL�� K#Ã."�~��e GP��� ��XP6 
�Ç�~�OL�� c�"P\ |�}E6 �. 4-W� K�>�� P-5Ã� �P6��1�#w �#���#�P. � �a#�O �#�~L� Q"
O"L�#2#� #� � O"L�#2 �#��#�P> �"P. � Ph�KO��]#J ¿e#t� OK � P�W� {�e OKcX�5� �#�5ÄPX ���Ã6 �+$DdX�K��� �"Lu" 4J"��Ç�P�m #� �4J"��Ç�

4X" �L\ ��"O" �"��#JK�O ��z!#��z c�"P\ �"P. �#ttE� cX�6 �wo}5I� �.P=6 c."�O Q" )6L�Ä 
��XY�O OK¿�u"� �K#p5�X" KO��� 
L\#-� �L\ K#� Y�O �K �P�zO#w!�. �#Ç�" �w �6O�¼ OK ���Ã�Y�O ��" �KKPz�� �K#p5X"KO�� ��#JK�O c�"P\ r#-d�" �. L�#. �.P=6 c."�O Q" �K#p5X" OK �4X" O"KO�JP. R�� �P5[�. ,�Pt6 Q" � K�\���K��� �>�6 
4X" �L�$4XK�. �$ OK �K#p5X" KO�� �d."O �w �d�"P\ #. �Ã~#d�

#��O�z7"LF" Q" �\#� �O"Ny.�XO �Z�#XPq �����
c�"P\ P��l6 ,>�� ��#JK�O #� ��"P.$ Æ� ��qPe OK #��O�z7"LF" 
L\ �O#\" 8E-� ��" ��Lt� OK �w O�e �#���4ÄPX Z�"Rq" �. P=�� ��#JK�O�.��X P5W. �KPwK�LE� �K�\���.��X ¿u"�� OK �T�� �. ��#JK�O�Ç�~�OL���L\ L�"�J ��#JK�OL�#> K"�� |�F4�qPi �Z�#XPq �SP�" �5qO�#. �=�5� OK � |�X �#�Q OK �#�P> �\P.Z�6

�� *HQHUDO 6FRXU �� /RFDO 6FRXU

n"Pe" OK ��Ãa���y5W[.$ � ��#JK�O {�e OK �����Ä�y5W[.$ �L�L2 j�u��"P. �Q� ����Q �d�"P\ ���B OKK�>�. ��#JK�O �5W�X OK��#�~�5J" 3L�Q"OK OK P�" ��" �KKPz�� ��"Pq �#�P> P�W� OK K�>�� �#��Q#X � ¿�"���KQ#X�� |Ç[� "O ��#JK�O Q" �P�y.$ #� � �L\ K�>�� �.$�#��Q#X,�PI6 �. P=�� ��#z � KO�$L�"�J
{��Ã��#�\�O Q" �K#p5X" #. � K�\ �>�6 R�� j�a����" �. #��O�z�Ç�~�OL��3#Ã~#d� OK4X" �Q�,-X ���� �.s�Ä 
,X#�� �a#�O �#�~L� �P�zO#w!�. � �Ç�R�q �#�~L� 4J#X #. ]#J c�"P\ OK #� � K�>�� �.P=6 c."�O ��KKPz ���.Z�2 � KO�$P. �Ãa�� � ����ÄZ�#XPq
#. �#�.��X OK]�_I. 
�P�m � S#1�2 �#y5W�" 
�Ç[.$ 
|2 �P�h� �Ã�"�� K�>� |�~K �. 4X" �Ç�� Py�K nPe Q"	�L\K#� ¿�"��4XK�#. OK�9�
 ��#JK�O P�W� Q" �e#t� OK 
P5zOR. �#�.��X Zw�Pq �#�Q OK #� � �w4[zQ#. �O�K�td�� OK,�\ L�L\Z�#w |�~K�. 
��#JK�OÆ� 4XK ���#2 �#��Q#. OK ��#z �L�L2 ��" ���\#. �O"Ny.�XOL�#\�"P. �T�� �. "O ��#JK�O �ONz|�X 4�qPi �=�5� OK �w L5q"�� r#p6" 4XK�#. ��#5W��w �#��Q#. �. 4-W� 4\KO�-�Ä �#Ç�" 
¿�"�� ¿qO �#Ç�" 3O�¼ OK � 3#.�XO ��}I6 #. 4X" �Q� � K"K L�"�J Z�#w O#�W. �6$ �#�.��X� Z�#XP�q 3#-X#E�� � 3#Ã~#d�� ��#-�� #�. ��#��\$ � P5[��. 3#Ä�e" ,Ww �"P. �KKPz ��"Pq +��X P5�~#X�K�\ �Ã>"P� c.O�M ¿>"P� �. �O"Ny.�XO

��



�� 'HVLJQ )ORRG �� 5LVN

CPe +��X #� ��F"Pe |�X ���Ã6 ���
P. �K#�Q O#�W. P�:'6 "P�Q 4X" +��X O#�� 3#�"Lu" P�#X R�� � #��O�z�"P. �F"Pe ��#-� ��P5��� Q" CPe+��X� P6K#�Q �O�z�"P>" ���R� 
K�\ +#I5�" P5zOR. CPe +��X �B P� Py�K 3O#-Ä �. �KO"K CPe P� �"P>" ���R�4i#pF �>OK �. �y5W. �F"Pe +��X +#I5�" 
+��X O#�� �#�FPe OK �4X" P5[�. +��X |.#t� OK4i#pF�. �Ç}. 
4W�� P�N2�#Ç�" #��6 �� +��X |.#t� OK3#W�X'6 � �a"O" s}d� 4i#pF #� ����" ���'6 �KO"K Q#�� KO���. �>�6 #. �#�> �#�O�[w �O��" Q" �4X" {�tÃ�#� � �K#_5u"P�m �P�" 
��~�" 4py�� �O"Nz!��#�PX �. Q#�� |�~K� �L�RzP. "O4i#pF #� ����" Q" ���Ã� �>OK 
K�J�d�E� 4W�Q ��Ä#�5>" c�"P\ R�� ��K#_5u" � ��q 3#�#Ç�"�. #� {�tÃ� �PdJ {#�5F" Æ� L�#. �F"Pe +��X +#I5�" OK ��B �L�P.�� O#w �. +��X O#�� �#�FPe OK "O �$� KO"K �K#�Q 4���" KO�� ��" OK �P�z���_6 ��"P.#�. 
K�\ �5qPz Ph� OK ,X#�� 4[zP. �O�KÆ� Py�K 3O#-Ä4E6 se#�� 4���" 
R�P.$ �a�F �q"Pz��R�q 3#_I[� 
|�X n"Pz�OL�� |Ç\ �L��#� �6#hF�� U#X" P. L�#.�KP�z 3O�¼ �P�m � �d�E� 4W�Q � �Ä#�5>" 3#hF�� � �K#_5u" � ��q �#�5�K�LE� 
4i#pF
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 ��P5-X#�� �"��Ä �. "O �O"KUO�\ {�L>�L�O"K O"Pu �K ��" ��. �#�p�KO OK #�w!#J ��t. �L�#���� �qPÃ� v!#J j��
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>�� @ �8�6�%�5� #�w!#J j"��" �L�.�t-e ���� {�L>
�"��Ä�. ��$O#w! �Ç�R�q ���]"�J �"P. 4��~�" v!#J��Pz! v!#J �#���Pz �#���D~#_� �P�N2�w!"P6 �\P. 4��#t� �P�N2M�p� �y�� R�Pw!#J�~#Ä R�B#� �~#Ä P�N2M�p� � *: �\ b�}I�
,X#�� �L�.��"K#. �\R�B#� ��"KR�O #. 
�X#� �+�J R�B#� +�J P�N2M�p��}�J � *3 b�}I� 
,X#��#� �L�.��"K #. �\R�B#� ��"KR�O #. 
�X#� � �\+�J R�B#� +�J P�N2M�p����� � *0 �X#� � �\ Q" �e�}I� 
O"K�� �\P�N2M�p� #6 ,X#��#� �L�.��"K #. �� �+�J �w �}�J cX�5�#6+�J P�N2#�M�p� � *& �X#� � �\ Q" �e�}I� 
O"KUO�\,X#��#� �L�.��"K #. UO ��~#Ä R�B#� �~#Ä P�N2M�p� � 6: �X#� 
,X#�� �L�.��"K #. �X#�R�B#� ��"KR�O #. 
O"K�\cX�5� �w �}�J +�J P�N2M�p� � 63 �X#� 
,X#��#� �L�.��"K #. �X#�R�B#� ��"KR�O #. 
O"K�\cX�5� �w! +�J P�N2M�p����� � 60 �� � �X#� b�}I� 
O"K�� �X#�P�N2#�M�p� #6 ,X#��#� �L�.��"K #.+�J �w! cX�5�#6+�J P�N2#�M�p� � 6& #. UO � �X#� b�}I� 
O"KUO �X#�,X#��#� �L�.��"KcX�5� cX�5� cX�5� P�N2M�p� ���� � 0/ �}�J �#��X#� 
�~$P�m �#���P�N2#�M�p� #6 O"K�� R�O �#��X#� 
x�X KO$ 
R�O�w �5�W�5X�2 #. O"KUO�#6 +�J cX�5� cX�5� P�N2#�M�p� � &/ #6 �w �5�W�5X�2 #. �~$P�m �#�UOcX�5� �#�XO 
O"K�\ �#�XO 
cX�5�o�Ãa�#�XO
O"K���#�XO
O"K�X#�cX�5� cX�5� o�Ãa P�N2M�p� ���� � 2/ #. �~$�� �UO 
�~$�#���P�N2#�M�p� #6 �w �5�W�5X�2o�Ãa �#. #6 cX�5� P�N2M�p� ���� � 0+ ��#Ç��R�O�#��X#�
�~$P�m �#���o�Ãa P�N2#�M�p� #6 
O"K�� �#�w!#J #� �"���6#�K #�Æ�5X�" �#���o�Ãa �#. o�Ãa P�N2#�M�p� � &+ 
�#.�5�W�5X�2#.�~$ P�m�#�O"KUO+PB �#�UOo�Ãa �#. o�Ãa P�N2#�M�p� �» 2+ cX�5� �5�W�5X�2 #. 
�~$�#�UOK#�Q #6� � � � � 37 �#�w!#J �#�6 � �."KP� �#�w!#J�~$��#w!
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��#y[�#�Q$ � ��"PE¼�#��XOP. �����
����Q 
4qPz O"Pu �XOP. KO�� �}-u 8F#-� OK �w v!#J Æ��#Ç� �Æ��Ç6��S 
�X#�\���Q 3#Ã~#d� Q" �K#p5X" #.¿.#�� �w KO"K 4���" �#zL�K ��" Q" j�a�� ��" �KKPz�� ��"Pq ��#�5J#X D~#_� � �aPu ¿.#�� �XOP. �"P. �Q��#�L�KQ#�. OK �T���. ¿.#�� ��" ��#X#�\ "N~ �L�O"K CPe K#_5u" P. ���� O#�W. P�:'6 ��#�5J#X D~#_� � �aPu
L\#�. K�>��� CP�e �td�� Q" Æ��Ç6��S � �X#�\���Q �}-u �#�\O"Rz �A�#�B � 4X" 4���" �"O"K ��"PE¼�}E�� ,X#��� ��#�5J#X D~#_� � �aPu ¿.#�� ��#X#�\ OK �P:�� Æ�w ��"PE¼ �#�L�KQ#. #. �"P�� L�"�6���L\ K#=�" �#��[�"P6 Q" L�KQ#. �|�#\ �}E� �#�\�#w � |E� #. �$ s�-d6 � �X#�\���Q �#��[t� Q" �K#p5X" �L�Ç.O"P�u O#�5�J" OK �aP�u ¿.#�� KO�� OK �L��\QO" 3#Ä�e" 
�KP� cX�6 �L\ K#=�" �#��O#pF #� ��#JK�O cX�6�K"K L�"�J
P�l5� �}�J P�W� {�e OK L�#-� #��$V�> � K#�Q L�#-� #��$4.�eO 
L\#. ,X#�� 4�p�w �"O"K L�#. �aPu D~#_��#��O#��w � #��O��z���"�P��\ 4i#pF �}�> Q" o}5I� �#��K#p5X" �"P. R�� �y�X �aPu ¿.#�� ���A�� �L\#.�#y�� OK �aPu ¿.#�� Q" ��#���������6 #. �KP�z O"Pu �.#�QO" KO�� � K�\��#X#�\ L�#. 
Z�#XPq |.#t� OK ��#JK�O�Q� �#�[�#��Q$ � �t�Ä #� � �5XK �#���#�z PpF � �X#�\���Q 3#Ã~#d� Q" �K#p5X" R�� � ��"PE¼ �#�L�KQ#.�Ç��#Ç� ��Ç�R�q �#��zT�� �3#_I[� �"�6�� 
L\CPd� v!#JÆ��#Ç� �Æ��Ç6��S 8F#-� OK �w �A�$ s.#d�4��#t�� 
�P�N2��ÇE�6 
�P�N2�w!"P6 
ÈP.P6" K�LF 
4.�eO �"R�� 
v!#J �L�.�t-e �P�h� �aPu ¿.#�� D~#_��"R�� 
]�_I� �Q� 
�L�.��"K 
�L�.�t-e ���A�� � �L�-WB ��"KR�O �#�w!#J �"P. "O �P�m � �zL�-WB � �\P.�KPw ���Ã6 ��"K4\OK �#�w!#J �"P. "O �P�m � �}J"K v!#Çd¼" ���"Q 
�\P. 4��#t� 
�P�N2��ÇE6 
�P�N2M�p�
�. b�.P� 3#Ä�e" �O�$KPz �L��#� �KO"�� 
��#�5J#X D~#_� � �aPu ¿.#�� �}E� ��#X#�\ � ��~�" �#��XOP. OK
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Z�#�Q$ � �EdX �#�w!#J ��O P. Z�#�Q$ �#=�" 
	�aPu ¿.#�� OK �L\ PpF �[�#�Q$ �#�~"K�z!
 ��aPu �#��~#B� �aPu ¿.#�� �. �XP5XK K�>�� �#��"O �XOP. 
Ph�KO�� �aPu �#��~#B |E� OK ��"PE¼ �K#X KO"L�#5X" M�p�P�#�X ��. b�.P� �#=�" {#F OK #� � �}-u 3#Ã~#d� �#�\O"Rz �O�$¿�> � Q#�� 3O�¼ OK L�L> �#��"O K#��[�2�KP�z �#=�" L�#. �td�� OK #�FPe
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O"KP.����� �}�X� �. Ph�KO�� �aPu �~#B v!#J ��� P� Q" L�#. ,X#�� D~#_� +#I5�" �"P. s�uK � ��#�� �XOP. OK{�"L> 3#>OL�� s-e P. Q#�� KO�� �#�[�#�Q$ � KKPz �O"KP.����� �P�m � �5XK �O#pF 
���\#� �O#pF 
v!#J�KP�z �#=�" ����� � �����
�[t�� Æ� ��O P�. L�#�. �aP�u ¿.#�� KO�� OK ��#�� � s�uK �#��XOP. � �}E� ��#X#�\ 
��~�" �#��XOP. <�#5�� KO�$��"Pq "O �aPu ¿.#�� OK D~#_� �=F �-X#E� �#Ç�" �w�O�e�. 
KKPz �K#�2 ,X#�� U#�t� #. s�uK �q"Pz�2�6�#�JP��� ���6 �"P. L�#. �L\ �#=�" ��#y[�#�Q$ � #>OK �#�[�#�Q$ <�#5� �KKPz ��"O"YO"Rz �"P�� �. L�#. �[t� ��"GP��� OKv!#J j�� P� �"P. #�[�#�Q$ <�#5� � KP�z O"Pu �K#p5X" KO�� ���»» L��#� ,X#�� U#�t� OKv!#J �aPÄU#�t�� #. �[t� ��O P. #��$ �. �XP5XK �#��"O � �aPu ¿.#�� �#�}E� 
Q#�� 3O�¼ OK ���A�� �K�\ �K"K �#[��L�KPz �K#�2 ���»»»» #6 ���»»» ��.#� ,X#��

��#��#> �����
�#�}E� �KO"K �aPu �#�}E� +#I5�" OK �L��w���Ã6 P�:'6 ���Ã� 
�O�z4J#X |E� Q" �}¼#q � �XP5XK �#Ç�"Z�"R�q" |�~K �. 
�$ 7"LF" |E� �. �K�.Æ�KR� P. ���Ä "P�Q �L\#. �O�z ��#JK�O 4�X OK )E�>P6 L�#. �aPus�Ä �w � Q"OK �aPu �#�}E� �L�"Rq"�� R�� |�X O�-Ä 4�qPi �. 
��#JK�OnPe �K�#��O�z��. L�p� ¿dt� DdX�#�}E� �L�5W� +�}d� 
�d�E� 4W�Q �p�� O#:$ |u"LF �5\"K � �w |�F �}¼#q 4}Ä �. �O�z P�W� K"L5�" OK�L�L�2 L��#� �6�Ç[� Z�"L�2 �#Ç�" "P�Q �K�\�� �K"K D�>P6 Æ�O#. � s��Ä �#�~"K�z P. s�Ä �w � ��2 �aPu�#��O��z4J#X �"P. #��6 ���Ã� �BO#1Ç� � ¿�X� �aPu ¿.#�� �K�\�� P5�w �d�E� 4W�Q �p�� O#:$ � +#zO{"K�z �-~ � �O�z��"�P�\ �=�2 ��. L�#. �K�O�� O#w!�. 
KO"L� K�>� �O�z3O�#=� OK �aPu ¿.#�� �w �P�\ se#��� �O�zj#p6O" 
�K�~#\c�"P\ �. �y5W. O"����" �#��2 �	o~" ���� |Ç\
 K�\ �5\"Nz #> ��2 )5-W� �O"�� 
�aPu#. O�wN� O"�� �#��2 
L\#. Æ�KR� �aPu {"K�zow �. �K�~#\ P�N2M�p� K"�� �w ��#> OK �KO"K K�>�� ���Q O"Lt��. �O"L�#2 |�}E6 #. "O #��2 ��" L�#. 
L\#. Æ�KR� �O�z�. �aPu {"K�z��"�P�\ Pz!" � L�$��4XK�. Y�"P6 |�}E6�5�\"Nz |��K Q" �Ç� � KP�y. O"Pu �>�6 KO�� �O�z P�Q OK +#zO K#=�" Ph� Q" L�#. �aPu �#�~"K�z �KO�$4XKOK +$ ���[�. j#p6O" P."P. �» #6 � K�LF L�#. �}¼#q ��P5�. �4X" ���� �aPu {"K�z �-~ � �O�z �=�2 ��. �}¼#qOK O"�� ��" �#��2 )���Ä �>�� @ L\#. �O�zj#p6O" Q" P5�w L�#-� �>�A�� �. 3O�¼ P� OK #�" 
L\#. �O�z3O�#=�
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�#��2 |u"LF ÈOR. �#���#JK�O OK �L\#. �O�z��#JK�O 4�X OK O"�� �#��2 P."P. ��� L�#. �O�z��Ç[J 4�X
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L�#. ��2 )5-W� �}F#X O"��Æ� �K�\�� �5qPz Ph� OK P5� �» �Ç[J4�X�"P. � P5� �� ��#JK�O4�X�"P. O"���L�w �P�z�}> �aPu {"K�z �. ��#JK�O �O#�wZ�#XPq �L�XO Q" #6 K�\ �5\"Nz #> ��#JK�O �-~ � �aPu {"K�z��.L�#. 
�aPu �#�~"K�z ��. |¼"�q OK ���A�� �4X�#. �. P5� �» ÈOR. �#���#JK�O �"P. �}F#X O"�� ��" �#��2
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"O �XP5XK #6 K�\ �5\"Nz #> 
{"K�z�"Q"OK P5� ��» P� �"Q" �. P5� � 4-W� �. �Ã�-e �KO�I�4XK ��#��#zONz!j��u� Q" �#zONz��" ���Ä �. �L\#. �e#-6O" b�dJ � #��~�~ 
rP. �#�}wK O�-Ä �"P. �"�K�~#\ R�� � KQ#X �Ç��Z�"Rq" "O �O"Ny.�XO� L�w���P�z�}> 
K�\�� �O�z�=�2 Z�#XPq 8Ä#. �w �aPu �F"�� OK �}F#X �#��#�P>L�#. �#�P> 4�> OK �aPu {"K�z4XK ���#2 4�X ��"�P�\ ,�\ �KKPz�� �aPu �#�{"K�z �L\P2 8Ä#. 
�K"K
L\#. O"Pu �w�6O�¼OK �L�#XP. |u"LF �. "O �L\ R�OPX Q" �\#�Z�#XPq #6 L\#. �tq" �» #6 � �. ��#u � K�LF OK3O�¼ OK � �5qPz Ph� OK P5�w "O #�-�\ L�#. 
L��w O�-Ä #��#zONz��" ��O Q" ����Ä�#��K#> ��6#W�X'6 b�dJ�>�� @ KPw 4i#pF "O #��$ ���Ay�X �}�> Q"o}5I� �#�\�O �. Q#��
�aPu �#�~"K�z�F"Pe �����

#��O�z3O�#=� OK �aPu �#�~"K�z ��"�P�\ �"P. j�a�� ��" �T�� �. �L\#. O"L�#2 L�#. �aPu �#�~"K�z ��"�P�\�w ��#> OK ���A�� �L\#. �tq" � �. ��#u � Q" P6L�6 L�#-� �O�z3O�#=� OK �aPu {"K�z��"�P�\ ,�\ �4X" ����"����z ��. L�#. ,�\ OK 3"P��l6 
L��\ D�dW6 � P2 �QO�#[w �"P. L�#. �O�z �Ç[J 4�X OK ¿u"� �#�~"K�z!D~#_� s�Ä 
����P�Q +$ DdX Q"P6 �. �y5W. �aPu {"K�z s�Ä �L\#. 4F"O 3�$��\#� #. O#w �w KP�z 3O�¼#. L�#. {"K�zow � L\#. P5�� Q" Z�. L�#-� �O�z4�X OK {"K�z s�Ä �KO"K �d�E� 4W�Q 3#hF�� � ,X#��4�> n�J OK �aPu {"K�zow �K�. O"L-�\ 4}Ä �K�O ���#2 P5� ��� #6 ��� s�Ä #6 P9w!"LF 
����� ,�\
�O�z�Ç[J 4�X OK ¿u"� �#�~"K�z ��R~ 3O�¼ OK �	+ ���� |Ç\
 4X" �O�zQ" �Q �KPwO�K 
�O�z4�Ãu���KQ#X ��}I6 �$3"Q"�� �. #� �5J#X O�K �O�zQ" �L\ ��-Ã6 �#���"P.$ Æ�w �. "OY�"P6 #6 L\#. O"L-�\ L�#.
�=F Py�K 3O#-Ä �. �K�\ �5qPz Ph� OK ��� #. P."P. |u"LF ��a#-t�" ,�Pa L�#. 
�aPu ¿.#�� �=F �-X#E� OK|�F OKn�6" 
K"�� �=F Z�#w 
P�" ��" 4}Ä �L\#. �O�z�aPÄ ¿dt� �=F L¼OK ��� |u"LF L�#. �aPu ¿.#����PF ��" �4X" �aPu �#�~"K�z�-~ Q" P6O�K P5� � #6 � K�LF �aPu ¿.#�� �"P. Q#�� KO����PF �4X" 3#p}6 P�#X �OK �q#a" �aPu ¿.#�� �. Q#�� 3O�¼ OK )��a �L�w�� ��"Pq "O �aPu �#�~"K�z ,�\ �KPw ���� �#Ç�" 
�q#a"�>�� @ KO"K K�>� �aPu �#�~"K�z ��PF |E� Q" Q#��KO�� D~#_� ���'6 �#Ç�" 
�O�zQ" �O"KP.�P�. �O�K
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#��O�z �F"Pe ��
|��"��Ä 4J#��\ ��L�. #�\�O � {�¼" ��" �XOP. �KKPz�� ��"O" #��O�z�F"Pe �#�\�O � {�¼" |_q ��" OK�#y��� OK "O �$ #�. �}.#t� �#�}F�"O �"�6�� 
#��O�z,�PI6 |�"�Ä 4J#�\ #. �4W�� P�N1�#Ç�" 
#��O�z,�PI6� �F"Pe �"P. �O ��" Q" �KKPz �P�z�}> �O"KP.�P�. �#y�� OK �LÃ. �#�PdJ j�u� Q" #6 4qPz Ph� OK �F"Pe�XOP�. �. |_q ��" �"L5." OK |�~K ���� �. � 4X" �O�Pa �$ ,�PI6 |�"�Ä 4J#�\ 
#��O�z D�E¼ �"P>"�K�\�� �5J"KP2 #��O�z,�PI6 �}¼" |�"�Ä

#��O�z ,�PI6 |�"�Ä ���
� Q" L�6O#-Ä #��O�z,�PI6 �}¼" |�"�Ä�.��X 4~#F OK �O�z��O Q" +$�KPw R�OPX ���� � ��#W�" |�"�Ä 
K#. 
�zL�O#. 
;"��" KO�JP. 
+$ �#�P> Q" �\#� �O�z��"�P�\ �EdX Z�#XPq ��$ �K�~#\ � �O�z��L. OK+#zO �L�L2 K#=�" �Y�"P6 ��$ �K�~#\ � �O�zR�Pw!#J �#���"�P�\ �y5I�Wz �YRl~ ��#W�" � 3#�"��F �}�X� �. �O�z,�PI6 �

,�PI6 �}¼" |�"�Ä Q" �Ç� �q#w!#� j#p6O" �w 4\"K �#ÄM" L�#. #��O�z��O Q" +$ �#�P> �KPw R�OPX KO�� OK�ONy.$4�qPi Z�#w 
�F"Pe +��X �L. Q"Z�. �"�L. #. |�X j�u���}�> Q" 
o}5I� |}Ä �. P�" ��" �4X#��O�z!�K�~#\ � ��L.4W[� Q" �\#� �O�zj#p6O"Z�#w � �$ �X#�\4I�O � �Ç�~�OL�� c�"P\ OK P��l6 |�~K �. ��#JK�O
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�#��O�z�Q#WzOR. �. b�.P� ��� 8E-� OK �$ O#�� �#��"O � �O�z��O Q" +$ �KPw R�OPX #. �d."O OK �4X" �$�L\ L�"�J8E.
P� "N~ �K�[. �O�z,�PI6 �. P=�� L�"�6�� �$ �"��#JK�O 4�X ��"�P�\ �T�� �. �O�z��"�P�\ �EdX Z�#XPq
+$ �#�P> �P�h� ,�PI6 |�"�Ä |.#t� OK L�#. 
K�O�� �$ ��"�P�\ �y5W[.$ � Z�#XPq O#h5�" �w �O�zQ" 4�WuL�L\ OLt�$�y5W[.$ � Z�#XPq �w KO"K K�>� R�� �KO"�� �K�\ 4hq#E� �L��#XPq |�"�Ä P�#X � O#-zO 
;"��"

�� &DYLQJ

��" �4X" ��X�� R�� ���wO#m �L�L2 �. )F�d¼" �w K�\�~#J P�Q Q" ���wP�Q P:" 4E6 �O�zK�\��,-X �w4X"� LXO�� �O�z�Ç[J4�X ��"�P�\ �. ,�PI6 ��" �w�w �w�O�e �. 
K�\�� �O�z�=�OL6 ,�PI6 �. P=�� P�"�#��O�z�Ç��" Py� �4qPz L�"�J O"Pu |�X �>#�6 ½PÃ� OKn"Pe" �a"O" �}FP� ��" OK �L�w��,�PI6 R�� "O �$8E-�� OK �O�z��"�P�\ 4i#pF � Z�#XPq O#�� �#�\�O KO�� OK �KKPz K#=�" �}¼" �O�z4[2 OK �O"Pda"�L\ L�"�J8E. �$ �. b�.P�

��



�\#�Z�#XPq �"P. v!#J c�"P\ Pz!" "P�Q �4X" �L\�."PJ �. P=�� �O#�W. KO"�� OK �O�z�K�~#\ � ��L. OKY�"P6�L�L2 
4~#F ��" �5q#� ��"K" 3O�¼OK � KKPz��LÄ#W� b#t� OK �$ �L\ �5W\ ,>�� 
L\#. LÄ#W�+$Y�"P6 Q"

�� 6DQG %RLOV �� 6ORXJKLQJ

Q" �"L�w P�� �L�K��� GO �O��z��Ç[J 4�X ��"�P�\ ��L\ �"�5X�2 �L�L2 #� � ��X#� Z\�> �L�L2 
+#zO�L\ L�"�J8E. �LÃ.8F#-� OK R�� |�#W� ��" KO�� OK �K�[. �O�z,�PI6 �. P=�� L�"�6�� �L\ K#� �#��L�L2Q" �\#� )6L�Ä �w �O�z��L. v!#J �L\ �"�O #� �#Ç� P��l6 R�� � �$ �K�~#\ � �O�z�#���"�P�\ �y5I�Wz �YRl~�KO"��OK 
4X"P>" ��E� R�� � R�Pw!#J D~#_� � �K�~#\v!#JÆ��#Ç� �Æ��Ç6��S ��q3#Ç�4�#ÄO OK4uK �LÄZ6O" �#XL���� ��Pz Q" |t� �. "O #��O�z ����" �L��w L�L�6 c�"P\ ����� {�L> �K�\�� �O�z,�PI6 �. P=��

�� 8�6� $UP\ &RUSV 2I (QJLQHHUV

Pd�J 
ÈOR�. �.���X �#��#�P> OK Q#. 
K�\ 4�#ÄO R�� r�q c�"P\ ��}w Pz!" {#F P� OK �L�K�� �#[� �#Ç�P�$OK "P�Q �KP. O#w �. #��$Z�#XPq O#�� �"P. "O �Q�3"L���6 L�#. � 4X" �L��w L�L�6 O#�W. #��O�z��"�P�\Z�#XPq,�PI6 
��#JK�O �.��X #� �K#Ä �#��#�P> cX�6 �O�z �L\ �~#J P�Q Q" R�� � �O�z��"�P�\ Z�#XPq 3O�¼K�>� ,�PI6 |.#t� OK 4��#t� �"P. ��"L�B �O"L�#2 ��B 
4X" ���L. �P�" 
L�\#. ��#t� �w L�BP� #���"�P�\KO"�� OK �L�L2 ��" �K�\ �~#J #��$ P�Q �Ç��" #� � L�P�y. K�J �. ��#u 4~#F #���"�P�\ �w �~#F OK �T�� �. 
KO"L��KKPz�� �L�#[� 
L\#. K#�Q +$4ÄPX �w �Ãu"�� �T�� �. 
�O#�W.
>�� @ #��O�z����" �L��wL�L�6 c�"P\ ���� {�L>�Ç�� 3"P:" ^t�4J"��Ç�P�m 4W[� � �~$K"�� Q" �K�~#\ �L[��Q#Ww!#2�\P. �y5I�Wz �K#=�" ��L. OKY�"P6 �}�X� �. �w �}J"KZ�#XPq ��K�\��K#�Q �}�J 4W[� � V�JK#�Q �}�J #� 
K#�Q �~$4�¼#J #. K"�� K�>��q#w!#� 4��#t� � R�Pw!#J OKÆ[J #�4X" �Ç�� �w K�\�� �O�z��L. |J"K OKY�"P6 �. P=�� OK |�#w O�d. P�N2M�p� �#���� �P�zO"Pu�KKPz ��5�� �O�z4WÇ\ � ���OKZ�#XPq �. R�Pw!#J {�e PX#6PXK#�Q �}�J 4W[� � �LÄ 
��Ia �}�J �#����
 R�Pw!#J �q#w!#� �w!"P6�q#w!#� 4��#t� � 	��� � �L��w�w!"P5� 3"R��=6 �q#w KP.O#w!�O�z��L. |J"K OK �Q K#=�" �K#�Q �}�J 4W[� � ¿e#t5� �#��Q#X n"Pe" OK v!#J �q#w!#� �w!"P6�q#w!#� 4��#t� � R�Pw!#J #.4X" �Ç�� �w R�Pw!#J � �Q#X��. DdX OKY�"P6 K#=�" ��K�\P=��+#zO�L�L2Q"�\#�,�PI6� ���OKZ�#XPq �.
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�O�z �O"L�#2 ���
�. Q#�� 
L�KPz��7"LF" �ÇE5W� �#��K�~#\��OP. +�JD~#_� Q" �K#p5X" #. �w��#��O�z� �wj#p6O" #. �#��O�z!3#Ç� �`Ã. 4�#ÄO 
�d�"P\ ���B OK �L�w�� 4�#pw P6�K#X �#�}�}E6 �K"K �#=�" � KO"L� �O"L�#2 s�uK |�}E6,�\ �"R�� ���Ã6 OK �$ �#���"�P�\ 4i#pF �y��yB � �O�z�O"L�y� � P��Ã6 
4J#X Y�O � j�� �P�h� �}�ÄK�>� ��"Py� �K�~#\c�"P\ #� � �O�z4J#X �"P. ,X#�� D~#_� ���'6 ����Q OK �w��#�Q #�" �4X" P:�� ��"�P�\�4X" �$ �O"L�#2 s�uK |�}E6 �. L��Q#�� �O�z¿dt� ���d� �F"Pe 
L\#. �5\"K
�Q"4X" 3O#-Ä �KP�z�� O"Pu �K#p5X" KO���\P. �y5I�Wz |.#t� OK #��O�z�O"L�#2 |�}E6 OK �w�X#X"Y�O�K�L5q"�� r#p6" �O�z��L. #� �K�~#\ OK �w |Ç\ �"�P�"K YRl~ DdX Æ� 	o~"�w �K�~#\vQ#����Æ� #� o�Ãa )5-W� �K�~#\Æ� OK����e�tq"DdXÆ� Q",wP� �y5I�Wz DdXÆ� 	+�LXO�����Q DdX �. � K�\��|_5� 
L�w�� O�-Ä �O�z��L. � �K�~#\ Q" �w �.O��n#¼ C�dX �.

�� 7KH 0RGLILHG 6ZHGLVK 0HWKRG �� 7KH 6ZHGLVK 6OLGH 0HWKRG

��L\C�¼"�L��XY�O #� 
L�O"�5X" |Ç\ �"�P�"K YRl~ DdX K#=�" ��aPq U#X" P. �w�O"L�#2 �#�}�}E6 OK�w!
 ��L��XYRl~ P6�K#X Y�O#� � K�O��O#w �. 	L�K��O"Pu �>�6 KO��YRl~C�dXnPe �K OK "O #��P�� �w!
O"P�u �K#p5�X" KO�� 	L�5W� YRl~ ��� P� �#�-� DdX #. �Q"�� � ��#W� O"Lt� OK YRl~ �#��P�� L�w��½Pq�O"L�#2 |�}E6 �"P. �"�6�� �w �L\ ���6 �p}5I� �P6��1�#w �#���#�P. 
��#�\�O ���B U#X"P. �>�� @ KP�z���P�h� �Py�K �#�\�O Q" �"�6�� #��O�z�O"L�#2 |�}E6 �"P. {#F ��Ä OK �K��� �K#p5X" #��$ Q" #��O�z�K�~#\� ��L.

�� 0RUJDQ (VWUHQ �� 6SHQVHU
�� <DQER �� %LVKRS

�KPw �K#p5X" �/#[�. Y�O� ��-�#� 
�PW�1X" 
��P5X" �#zO��Y�O
j�a��� ��. L�#. 
L�O"K O"Pu +$3O�#=� OK �w �w!#J �#��Q#X ��� L��#�� 
#��O�z�O"L�#2 |�}E6 � �Ã~#d� OKOK �Q� ����" ���'6 �"P. �d."O ���� OK � K��� �>�6 R�� �O�z;#6 Q" |�X �#�P> �L\ R�OPX Q" �\#� ,�PI6

�� )UHHERDUG

OK �w �}�#W� Py�K Q" �4qPz Ph� OK �-X#�� �K"Q$ j#p6O" 
�P�m � K#. Q" �}¼#F ;"��" KO�JP. � |�X O�-Ä |.#t���#JK�O �. ��5�� �ÄPq �#���"P.$ �#�P> ��}I6 � #��O�z4[2 �a"O" �[Ç�Q 
4qPz Ph� OK L�#. #��O�z�O"L�#23#.Pa 
|�X �#�P> |.#t� OK #��O�zZ�#XPq ���A�� �KKPz�� K�LW� #��$ P�W� 
�O�z7"LF" Q" V2 �w 4X"�4qPz O"Pu 8E. KO�� |-u ZI. OK �w4X" �zL�O#.� ;��

��




4X" �O�z ��L. � �K�~#\ �O"L�#2 s�uK |�}E6 �. L��Q#�� �w #��O�z�O"NzO#.o}5I� 3�#F �. 
8E-� ��"K" OK4~#F �$ �. b�.P� v!#J �5��#t� �#��_I[� Q" L�#. 
v!#J c�"P\ � j�� �. �5W. 
4~#F P� OK �L\ L�"�J �O#\"
�K#p5X" KO�� �\P. 4��#t� #. b#-6O" OK 4~#F P� �. b�.P� P6��R> � P5[�. 3#Ä�e" ,Ww �"P. �K��� �K#p5X"�K�\ �Ã>"P� P-5Ã� v!#J Æ��#Ç� ,5w �. 4X" �Q� 
4~#F P� 3#�aPq � |�}E6 Y�O
�O�z�O"L�#2 |�}E6 o}5I� 3�#F �����

�O�z4J#X�#�#2 4~#F �������
+$O#[q 
�5~#F ���B OK �4X" �O�z��L. � �K�~#\ P�N2#�M�p� �#�w!#J �"P. �L[��[Ç�Qc�"P\ Py�#�. 4~#F ��"88 �#�[�#��Q$ <�#5�� �4X" �K�-�� v!#J OK K�>�� +$ ��}I6 �"P. �q#w �#�Q "P�Q 
KO"K K�>� �q#a" �Np��

�� 8QFRQVROLGDWHG � 8QGUDLQHG �� &RQVROLGDWHG � 'UDLQHG

&' �#�[�#�Q$ <�#5� � �L\ K#� c�"P\ #. �L�-WB �#�w!#J �O"L�#2 |�}E6 OK 	��L[� �[Ç�Q � �5q#�� ��ÇE6
�=�5�OK � L��\���[Ç�Q4ÄPX �. �w�"��"K 4\OK �#�w!#J �O"L�#2 |�}E6 OK 	��L\�[Ç�Q � �5q#� ��ÇE6
�#�#�2 4~#�F OK �O"L�#�2 |�}E6 �KP�z O"Pu �K#p5X" KO�� L�"�6�� 
4\"K L��"�I� �q#a" �Np�� +$ O#[q @���KO"K KP.O#w 	��#JK�On"Pe" �a"O" 4�X � ��#JK�O4�X
 �O�z4�X �K P� �#���"�P�\ �"P. �O�z4J#X

�� 5DSLG �6XGGHQ� 'UDZGRZQ �� &ULWLFDO )ORRG 6WDJH

|�X Q"P6 ���#�z!#� 4q" 4~#F �������
4��X
 4XK�#�. Q" �"�L��ÄZI�. |�u"L�F 
3L� ����e |�X Æ� �$ OK �w 4X" �d�"P\ Py�#�. 4~#F ��"�L�$�����#2 P5Ã�PX +��X Q"P6 
L�w "L�2 �[Ç�Q4¼Pq v!#J �Ç��" Q" |-u � L�w�� j#-\" "O �O�z��L. 	��#JK�O�5~#�F ����B OK �KKPz�� �O�z4XK�#. ��"�P�\ �O"L�#2#� ,>�� � L.#��� Z�"Rq" �Np�� +$ O#[q �=�5� OKv!#J �5��#t� �#��_I[� U#X"P. L�#. 
4X" �L\�5J#X 	�L�-WB
 P�N2#�M�p� v!#J Q" �w�"�O�z�O"L�#2 |�}E6	�"��"K
 P�N2M�p� �#�w!#J Q" �L\�5J#X �#��O�z�"P. � KP�z �#=�" 	�L[��[Ç�Q � �5q#���ÇE6
 &8 c�"P\ OK�K��� �K#p5X" &' �#�[�#�Q$ <�#5� Q" L�#.

���"PE. |�X Q"P6 4~#F �������
L�w�� j#-\" "O �O�z��L. 
cX�5� Q"P6 #. �K#�5� |�X ��L�B �$,>�� �. �w K�\���d�"P\ �. b�.P� 4~#F ��"

��



4X" P2���� +$�RI� #. �w!#J LXÆ� �"P. �L\ K#=�" c�"P\ P�h� 4~#F ��" 
L�$��L�L2 O"L�#2 Y�"P6 c�"P\ ��w �d�"P\ OK 
P�N2#�M�p� �#�w!#J �"P. CPe �\P. 4��#t� �#��_I[� �KO"K �$ #. ��.#[� �O"L�#2 |�}E6 "N~ �Y�2 ��E�� ��y�#�� #. ,X#�5� L�#. 
L\#.&8 Z�#�Q$ Q" |¼#F 4��#t� Q" P5�w &' Z�#�Q$ Q" |¼#F 4��#t��\P. 4��#t� 
	�"��"K
 P�N2M�p� �#�w!#J Q" �L\ �5J#X �#��O�z�"P. �L\#. &8 � &' 4~#F �K OK 4��#t��L\#. &' Z�#�Q$ Q" |¼#F 4��#t� #. P."P. L�#. CPe

�� )XOO )ORRG 6WDJH �� )XOO\ 'HYHORSHG 3KUHDWLF 6XUIDFH

�|�#w K"Q$ �[Ç�Q DdXc�"P\ OK �|�X ��#. Q"P6 Q" �\#� O"L�#2 Y�"P6 4~#F �������
��E� �. KP�z�� O"Pu �Ç�� DdX ��P6�#. OK ����e3L� �"P. |�X +$DdX �w L5q"�� r#p6" ��#�Q c�"P\ ��"��"�P�\ �O"L�#2 �"P. 4X" �Ç�� c�"P\ ��" �L�$��L�L2 O"L�#2 Y�"P6 c�"P\ � K�\��j#-\" ��#w �O�z��L. �w!j��u� ��Ã�� ��X 4~#F P�h� 4~#F ��" OK CPe �\P. 4��#t� 
L\#. ��"PE. �O�z 	�Ç[J 4�X
 4XK���#2�4X" ��"PE. |�X 4~#F

�� 3DUWLDOO\ 'HYHORSHG 3KUHDWLF 6XUIDFH

�|�#wP�m K"Q$ �[Ç�Q DdXc�"P\ OK |�X ��#. Q"P6 Q" �\#� O"L�#2 Y�"P6 4~#F �������
��#�6 �w 4W�� �LF �. |�X Q"P6 ��P6�#. K"LJO 3L� �w 3�#p6 ��" #. �4X" |-u 4~#F ��-\ )X#X" 4~#F ��"4~#F ��" OK �L�$��L�L2 R�Pw!#J Q" �[I. OK O"L�#2 Y�"P6 c�"P\ �=�5� OK � L�$OK|�#w j#-\" 4~#F �. �O�z��L.3L� P�h� �}�"�Ä�. �y5W. ���I6 ��" �KO"K O"Pu O"L�#2 Y�"P6 c�"P\ OK �O�z��L. Q" �5�Wu �B �w KQ ���I6 L�#.�O�z�L�.��F#� � �XL��3#_I[� � �O�z4J#X OK K�O��O#w �. D~#_� P:�� |I}I6 � �P�N2M�p� 
|�X j�u�4~#F ��" OK �$|�}E6 �. �Q#�� 
K�\|�}E6 �O#�B4~#F �"P. �O�z�O"L�#2 �w�6O�¼OK4\"K �>�6 L�#. �KO"K�O#�B4~#F �w K���4.#: L�#. 
K�\|�}E6 �O#�B4~#F �#> �.4~#F ��" Pz!" 
{#F P� �. �VÇÄP. � K�. L�"�I��K"K L�"�I� GO

�~R~Q j�u� c�"P\ �. b�.P�4~#F �������
�~R~Q j��u� {#�5�F" "P��Q 
K�\��� �5qPz Ph� OK #��O�z �O"L�#2 |�}E6 OK ���Ã� �~R~Q j�u� Q" �\#� �O"NzO#.� 4WX �L�-�WBP��m D~#_� Q" �L\ �5J#X �#��O�z �4X" �w O#�W. +$ Q"P6 �K�. �#. � |�X j�u� #. �#�R��j��u� Q" �\#� ,�PI6 ½PÃ� OK 4WX � �L�-WBP�m D~#_� #. �#��K�~#\ ��O �L\ �5J#X �#��O�z���A��

��



4���" �. �>�6#. ��#��O�z���B �"P. �L�L2 ��" |�}E6 � �XOP. �O ��" Q" �L�5W� �~R~Q �#�Q OK ��"Py�"�O �L�L2OK ¿u"� �#��O�zOK �~R~Q j�u�c�"P\ �"P. �O"L�#2 {P5�w �L\#. Q#�� 4X" �Ç�� |�5E� �~R~Q3L\ � �O�zK�JL�#-� �4X" �O�Pa ������� #6 ������� 3�#F �"P. {P5�w ��" � K�\ �#=�" L�#. �5Ã�¼ � ���ÇW�se#��+$O#[q �"P�� �. v!#J P:�� Z�6 �#��_I[� Æ�w �. )���Ä�O"L�#2 |�}E6 3�#F ��" OK �KP�\4���"�w "O �$�KP�z�� �#=�" �"�PpF
�O�z�O"L�#2 �"P. {�-u |.#u �#���e" ,�Pa |u"LF �����

OK �L\ �K"K CP\o}5I� 3�#F OK #��O�z�O"L�#2 |�}E6 OK CPe c�"P\ ���.Z�2 �"P. �#���e" ,�"Pa |u"LF�4X" �L\ �KO�$����� {�L> OKÆ�P� Q#��KO�� �5��#t� �#��_I[� � |-u
>�� @ �O�z�O"L�#2 |�}E6 OK �#���e" ,�"Pa |u"LF ���� {�L>

,�"Pa|u"LF �K#p5X" KO�� �5��#t� �#��_I[� ��"PE. ,�\ CPe c�"P\ �O#�\�#���e" |�}E6 KO�� 4~#F��� &' #� 88 �4XK���#2�4XK�#. 4J#X �#�#2 {�"� &' #� &8 4XK�#. +$DdX��#�z!#� 4q" ��K��� L\#. &8 Q" P5�w &' Pz!" &' 4XK�#. +$DdX cX�5� Q"P6 � ��XL\#. &' Q"P5�w &8Pz!" BBBBBBBB&8�&'� ��#JK�O �O#�B��� L\#. &8 Q" P5�w &' Pz!" &' 4XK���#2 Q" �\#� O"L�#2 Y�"P6 �=�2L\#. &' Q"P5�w &8Pz!" BBBBBBBB&8�&'� |�X ��#. Q"P6� |�}E6 KO��4~#F P� �. b�.P� �4XK�#. 3�#F #. �"P��
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O"Pu �$ ��O�w4�#Ia #. � M�p�|.#uP�m #� �w�P�N2M�p� #. ���Æ� �w�P�N2M�p� ��� ��O P. �O�z�w�6O�¼OKK�-�. "O Y�"P6 c�"P\ L�"�6�� �O�z�Ç[J 4�X �=�2 �Ç�KR� OK �[Ç�Q �[�"P6 Æ� K�>� 
K�\ �5J#X 
KO"KO�#=� ��F#� 4i#pF ��ws�Ä OK��#5E6 Y�"P6 O#�� 
�=�2 ZÇ�Q �[�"P6 �}¼" KP.O#w �	/���� |Ç\
 L[I.�#��#B 3O�¼��" OK �K�O��O#w �. �O#[qZ�#w �#��#B �"P�� �. #��[�"P6 ,}m" |�~K ���� �. �4X" �O�z�=�2�L�w�� ¿�> "O s�Ä �w �#�\�"P6 
�=�2 ZÇ�Q �[�"P6 � s��Ä �#�\�"P6 
O#[qZ�#w!
�. �y5W. �[�"P6 s�Ä � ½PÄ �"R�� �~� 
4X" P�l5� P5� � #6 P5��5�#X �» Q" ZÇ�Q �#��[�"P6 �#��2 ���Ã����Q K"�� �O"L�#2 � ��"P>" 3#�#Ç�" 
Æ�6#5X"�OL�� O#[qZ�#w �"P. �Q� �"R�� 
Y�"P6 �#�P> �L. P�h� �}�"�Ä� >�� @ KO"K 
K�\�� PpF �$ OK �[�"P6 �w!
�[�"P6 ow OK R�� �L��w¿�> �~�~o�KOÆ� ���Ã� 
�=�2 �[�"P6 OK �5q#� Y�"P6 �#�.$ �O�$¿�> OK ¿�PW6 �"P.P5��5�#�X �» |u"LF 4�#Ia �. �L\ �L�.��"K � ��"K4\OK D~#_� ��� Æ� "O �~�~ n"Pe" �K�\�� �5\"Nz O#w!

�� )LOWHU �� 8SOLIW 3UHVVXUH

|.#uP�m D~#_� ��� Æ� #. "O �$ DdX V1X � KPw P2 �X#� P�h� ��q#¼ D~#_� #. L�#. "O �[�"P6 ��OK � �L�#\�2��#z�Ç�~ 
K�\�� �K"K O"Pu �O�z�Ç[J4�X �=�2 OK,}m" �=�2 ZÇ�Q �#��[�"P6 �	��� |Ç\
 L�#\�2 M�p�s�Pe Q"Y�"P6 �#�P> � K�\�� �5J#X 	�$ �=�2 Q" �O�z�#��2 �� �}¼#q OK
 �$�Ç[J 4�X ���"KP�Q OK3#u�"���"�5. �w K�\����"Pq �$ �#Ç�" 
K�\ �K#p5X" �[�"P6 j����" Q" �w�6O�¼OK �K�\��|t5�� �tq" P�N2M�p� ���Æ��	��� |Ç\
 K���,_� R�� "OY�"P6 �"R�� � O#[qZ=�X � �XOQ#.3"R��=6
O#[qZ�#w �#��#B �����

,>�� ���Ã� �w �O#[q P�Q Z�#w O�h�� �. #��O�z�Ç[J 4�X �=�2 {�e OK4X" �Ç�� O#[qZ�#w �#��#B��#y��� O#�[q Z�#�w �#��#B �	+ ���� |Ç\
 K�\ �5J#X 
K�\�� �X#� Z\�> � +#zO �#��L�L2 K#=�"#� �=�2 ZÇ�Q �[�"P6 Q" �K#p5X" �#Ç�" � L\#. �K#�Q s�Ä �"O"K �O�z P�Q P�N2M�p� �#���� �w K�\�� �K#p5X"� K�\�[Ç�Q 
#��#B ��. ��F#� �.�I. #6 L\#. �w�q#wO"Lt� �. L�#. O#[qZ�#w �#��#B �}¼#q �L\#-� L�-.$ O"��K���R�� ���Ã� �K�\ �P�z�}> v!#J 3"OM K�O� Q" {#F ��Ä OK � L\#. �5\"K �q#w �P�N2M�p� L�#. #��#B �O"��K#�. ��#�\$ �"P. �L.#��� Z�#w #��$ ��$O#w 
�$ �#�J"O�X �5qPz |�~K �. � 4X" �>�6 |.#u #��#B ��" �O"L�y��K�\ j�>O b�.P� ¿.#�� �. O#[qZ�#w �#��#B ���z��"3#��R>

��



�Ç[J 4�X ��"�P�\ P�Q 4�Ãu�� OK �=�2 �[Ç�Q �[�"P6 ���� |Ç\

��



�� 7RH 'UDLQ �� +RUL]RQWDO 'UDLQDJH

��=�2 ZÇ�Q �����
LF �. �O�zOK "O +$ K"Q$ DdX � L�w�� ��"Pq "O �O�z��L. Q" +$ �#X$ ;�PJ �Y�"P6 P�W� Æ� ZÇ�Q j�� ��"ZÇ�Q �L�w�� nPeP. 4XK���#2 ���"K OK "O �O�z,�PI6 � +$4[� PdJ ,�6P6 ��L. � KO�$�����#2 �q#w!�	��� |Ç\
 K�O O#w �. �=�2 ZÇ�Q �[�"P6 #. �"P�� L�"�6�� �=�2

�=�2 ZÇ�Q �[�"P6 �"P��. �=�2 ZÇ�Q ���� |Ç\
��tq"ZÇ�Q �����

{#F ��Ä OK � KP�z�� O"Pu �O�z P�Q �P5[�. {�e OK #�" 
L�K�� �#=�" "O �=�2 ZÇ�Q |�Ä �#�� �tq" ZÇ�Q3O�¼Y�"P6 �w s�Ä OK �O�z�K�~#\ Q" �w �d�"P\ OKZÇ�Q ��" �K�O�� O#w �. �$ 4J#X �"P. �P5�w D~#_�ZÇ�Q �[�"P6 �"P�� �. �tq"ZÇ�Q Q" 
¿u"�� �`Ã. OK �KKPz�� �O�zP�Q�K�LE� OK O#[q P�Q Z�#w ,>�� 
KP�z!�	��� |Ç\
 K�\�� �K#p5X"

�� ,QFOLQHG 'UDLQDJH /D\HU

�|�#�ZÇ�Q ��� �����
���R� |�~K �. 
Z�#XPq O#�� OK #��$+�J P�:'6 n�JP. � L�KPz���K#p5X" �w!#J �#�LX OK P5[�. |�#� �#�[Ç�Q�#. O#�W. �O�z4[2 �L\4i#pF �a"O" YQO" �w �d�"P\ OK ctq �L�O"K KP.O#w P5�w #��O�zOK 
#��$ K#�Q ��"P>"��" �K�\�� �K#p5X" Y�O��" Q" 
L\#-� Q#XO#w #�\�O �$ #� � �K�-�Y�"P6 O#�� Py�K �#�\�O�"P>" �#Ç�" � L\#.

��



j�� #� �O�z�L�.��� �y��yB �. �>�6 ��L. �O�z��L.4XK���#2 �K�LE� OKY�"P6 |�#w ¿du ,>�� ZÇ�Q j��� 4XK�#. P�N2#�M�p� D~#_� ��. �q#¼Æ� �"��Ä �. |�#� ZÇ�Q {#F ��Ä OK � 4X" ZÇ�Q nPe �K D~#_�ZÇ�Q ��� Æ� �. L�#. |�#� �#�[Ç�Q �KKPz�� ��"KR�O D~#_� �L\�5W\ ¿�#� � �KPw |�Ä4XK���#2 P�N2M�p��	��� |Ç\
 L��\|_5� �L\ ¿�> Y�"P6 ;�PJ�"P. �tq"

P�N2M�p� � P�N2#�M�p� D~#_� |¼#q LF OK |�#� ZÇ�Q ��� ���� |Ç\
�O�z OK 	P5}�q
 �q#¼ Q" �K#p5X" 3O�Pa �����

|t5�� �Py�K b#t� �. +$�"P�� �. � "L> K�Jc�E� Q" L��"�6�� R�O �#���"K 
v!#J |J"K OKY�"P6 �#�P> 4}Ä �.�K�\�� �O"L�#2 �LÄ ,>�� �=�5� OK � v!#J Q" �[I. �L\ v�2 ,>�� �L�L2 ��" O"P�5X" �w �O�e�. 
L��\
K�\��� #��O�z ��L. Q" ��"KR�O K"�� ;�PJ � �[5W\ �. P=�� �w +#zO �L�L2 Z�#w � Y�"P6 ��P�� O#�� �"P.#. #�L�-.$ #. #�[Ç�Q #. ��L. v!#J |¼#q LF OK
 o}5I� �L�.��"K #. �#�w!#J |¼#q LF OK �q#¼ ��� Q" �K#p5X"�4X" �O�Pa 	�P�m � #�[\�2
Y�"P6 �#�P> |.#t� OK �q#¼4��#t� �w ��Ã� ��" �.
 �P�N2M�p� �Ç� �L�\#. �X#X" �zT�� �K�"O"K L�#. #��q#¼�q#¼ � �}¼" v!#J ��. QP� OK +$�Ç�~�OL�� O#[q 3O�¼��" P�m OK "P�Q 
L\#-� 4i#pF KO�� v!#J Q" Z�.KO��� v!#�J �P�N2M�p�� Q" Z�. L�#. �q#¼ ��� �P�N2M�p� Py�K 3O#-Ä �. �KKPz�� v!#J �L\O"L�#2#� ,>��

��



OL�u �. 4i#pF KO�� D~#_� �#���"K O"Pq Q" �P�z�}> �"P. L�#. �q#¼ K"��
 �O"L�#2 �Py�K � �	L\#. 4i#pF�K"K >�� @¿>P� �}�> Q"o}5I� ¿>"P� cX�6 #�w!#J ��z!#��zj"��"�"P. �q#¼�F"Pe c."�a �	L\#. ��"KR�O �q#w!�4X" �L\

�� 6FRXULQJ �� 5HYHWPHQWV

#��O�z ��y5W[.$ � Z�#XPq O#�� ���
#��O�z �y5W[.$ �Z�#XPq |�"�Ä �����

�4X" �P�m �+$ �#�P> 
�"O#. 
K#. Q" �\#�Z�#XPq ½PÃ� OK 
�O�z;#6 � ��qPe �#���"�P�\ �|�#\ 
�O�zDdX�KO"�� OK Py� 
L�w��4�#pw ��#�zZ\�2 Q" �K#p5X" 
�$ �Ç[J4�X ��"�P�\ � �O�z;#64i#pF �"P. ���Ã���5i#pF �#�[\�2 3O�¼�$ OK �K�\ �O�z�EdX v!#J Z�#XPq ,>�� 
��"L� � L�L\ O#�W. �#��zL�O#. �w!½PÃ� OK 
;��|�Ä �+$�#�P> P:" P. �O�z�"��#JK�O4�X ��"�P�\ �4X" �Q�Z�#XPq O#�� �"P. �P5-X#��OK ¿u"� �#��O�z��"�P�\ OK �T�� �. j�a�� ��" �KO"K O"Pu #�5�Wu P�#X �. 4-W� �P6L�L\ ,�PI6 � Z�#XPqO"L�L2 P5[�. �O�z#. ¿e#t5� #� Æ�KR� �#��Q#X3O�#=� OK � #�A�2 �>O#J 4�X 
K#�Q 4ÄPX #. ��"PE. ¿a"��OK L�#�. �$ |.#t� OK �Q� 4i#pF 
K�O�� r�q |�"�Ä cX�6 �y5W[.$ � Z�#XPq O#h5�" �w #=w P� OK �KKPz��L�#�. 
L��K GOZ�#XPq �O�z��"�P�\ Q" �}E� OK Pz!" � KKPz O�h�� �$ ��"�P�\ �T��. � �O�z�"P>" � �F"Pe�=�2 4i#pF ��R~ KO"�� OK 
��"�P�\ 4i#pF P.���Ä �L�$ |�Ä�. �$ ,�PI6 Q" �P�z�}> �"P. ,X#�� 3#�"Lu"O"Pu ,�PI6 �Z�#XPq ½PÃ� OK �O�zO�#=� |F#X Pz!" "P�Q �KP�z O"Pu Ph�L� L�#. R�� �$ O�#=� |F#X � �O�z!	��wO#m �L�L2
 �O�z�L\�~#J P�Q Q" #� � �=�2 Z�#XPq 8Ä#. � L�w����P[�2 �O�z4�X �.Z�#XPq ��" 
KP�z!4X" OK#u ��#�z Z\�2 
L\#. �5\"K �#�P> �O�z3O�#=� OK �w4ÄPX #. #� � �#6�w3L� OK+��X Pz!" �K�\��Q" �K#p5X" ��#z � �5i#pF �#�[\�2 j"��" Q" �K#p5X" P�Q KO"�� OK #�" �L�w K#=�" Z�#XPq |.#t� OK �q#w4i#pF� 4X" P�N2#�+#�5>" #��Ç[.$3L�L�}. � L�L\�#�.��X j�u� �#y�� ���#JK�O3O�#=� OK |F#X ��O P. �O�z�5\"K O"Pu ��L�K |�Ç[6 "O ��#JK�O �}¼" �"P=� Q" �5�Wu 
�O�z�"��#JK�O4�X ��"�P�\ �
��#t� �zL�O#.���A�� � ;"��" 
+$ �#�P> |.#t� OK �[\�2 ���B �w4X" �$ ��#�z Z\�2 Q" �K#p5X" �#�"R� Q"�K"K Z\�2 O�h�� ��" �. �"�6�� "O �$ ;#6 ��O � �O�z�Ç[J 4�X ��"�P�\ �O��" Q" � �K�.

��



� KO"K P�Q |�"�Ä �. �y5W. 
Q#�� KO��4i#pF j���}wO�e�.Z�#XPq |.#t� OK �O�zv!#J 4�X#WF �|F#X ��O��#�z Z\�2 j�� � �w!"P6 �"R�� R�� � ��#JK�O �O#�w #6 �O�z�}¼#q ��L\ K�LE� 8Ä#. �P�m � #�[Ç�Q 
�P�y.$ �#��A�OK 
#�Ã�\ � #�}2 ��#2
 �O�z�"��#JK�O 4�X �#��Q#X ��	L�O�$��K�>� �. �Ãa��Z�#XPq � �L\�y5p\$ K#=�" � �#�P>�KKPz�� ��"�P�\ Z�#XPq � �#�P> �y5p\$ 8Ä#. �w �O�z�#5X"O OK ��#�z!#� 3"P��l6 �Q#�� L�6 �#�-�\ Q" �P5�w 4i#pF �. ��#JK�O 4�X OK L�w �#�-�\
 �O�z �"��#JK�O 4�X ��"�P�\ ,�\ ��	L�O"K
��#JK�O �O#�w � �O�z ��"�P�\ 4i#pF �Z�#XPq O#�� �#�\�O �����

�L\#. P�Q �#�\�O Q" �-�wP6 L�"�6��o}5I� c�"P\ �. �>�6#. � 4X" j��5� � �KP5Wz #�\�O ��"

�� 6WUXFWXUDO 0HDQ �0HDVXUH� �� 1DWXUDO 0HDQ �0HDVXUH�

��"�Q#XY�O � o~"
)���Ä #�[\�2 ��" �K�\�� �5J#X �5i#pF �#�[\�2 j"��" 
��#�. � ��#�5J#X D~#_� Q" �K#p5X" #. Y�O ��" OK� Z�#XP�q ��w �d��"P\ OK �~� 
4X" K#�Q )5-W� #��$ ���R� � ,X#�� ��#zO#w � ��q 3#�#Ç�" � D~#_� L��Q#���L�O"K �P:�� ��$O#w 
L\#. L�L\,�PI6

Æ�S�~��. #� ��Ã�-e Y�O � +

�L\ �5q#. �� �. �wP6 �+�B Q" �K#p5X" #� 	4JOK � �A5JOK 
�6�. 
��B
 ��#�zZ\�2 Q" �K#p5X" #. Y�O��" OK� |�#�W� 
��Ä"OQ � Æ�S�~���. Ph�� Q" �BPz Y�O ��" �L��w�� K#=�" Z�#XPq O#�� �"P. �Ã�-e 4i#pF �Ä����w �d��"P\ OK � 4X" �.�}d� ���Rz �d�E�4W�Q � �K#_5u" �#��-�> Q" �~� 
KO"K "O K�J]#J 3�Ç[�� ��w Y�O ���" �"�K � L�p� P�Ä {#F P� �. �KO"K �.�J ��$O#w 
L\#. vL�" �P�N2Z�#XPq � �w �#�P> 4ÄPX�4X" �5X��2 �O"L�y� �4i#pF L��Q#��

	�"�Q#X � �Ã�-e
 �-�wP6 Y�O � ;
Z�#XPq �w �5�Wu OK {#9� �"��Ä �. �KKPz�� ��"Pq �Ã�-e 4�-96 � �"�Q#X4i#pF c�"P\ �Ä��=� Y�O��" OK

��



OK ���A�� �KKPz�� �K#p5X" ��#�zZ\�2 Q"4X" P5�w Z�#XPq �w �5�Wu OK ��"�Q#X �#�[\�2 Q" 4X" P5[�.

�� 3HUYLRXV 5HYHWPHQW �� *DELRQ

3#.�XO 4W[��6 P:" OK 
�P�m � R�Py�X 
�x�XO�6 Z\�2 P�h� 	P�N2M�p�
 �ONy.$ � |I}I5� �#�[\�2 ��.��. � KO"K KP.O#w o}5I� c�"P\ �"P. Y�O ��" �KKPz�� ��"Pq ��#�z Z\�2 �}�X� �. 4i#pF �"P. �Q� ����Q�4X" �L�RzP. R�� Q"L�"�[B � ��#-�Q �-�> Q" � �K�. �>�6 KO�� P:�� � �K#_5u" �\�O�"��Ä
�L��\����Wt6 ��Pz �K �. #��$ �Ç��#Ç� � �Ç�R�q 3#�¼�_J � D~#_� j��,WF P. �"�Q#X �#�Z\�2,}¼ #� P�N2n#dÃ�" �#�[\�2 � {�" ��Pz!

�� ,PSHUYLRXV �� 6HFRQGDU\ )ORZ

�ONz!#� +$ #� ONy.$�#�[\�2 � ��K ��Pz!
� +#zO#� Z�#XPq �L�L2 K"LJO P:" P. Pz!" "P�Q 
L�5W� ,}¼ �#��Q#X Q" P5�. P�N2n#dÃ�" �#�[\�2 �}w O�e �.O#BK ,}¼ �Q#XÆ� 
KR�O �Pq �$ O�#=� �O#�w #� �O�z��"�P�\ Q" �5�Wu #� L�KGO4J"��Ç�P�m �#�5W[� 
�P�m��w �~#�F OK �K�\��� �5I��Wz ��� Q" �Q#X |w �#=�"PX � KKPz�� ,�PI6 �$ Q" ��#�[I. � �L\ �zKO�JvP6�L�O"K KL=� �Q#XQ#. �4�P� �#Ç�" � ��#>�.#> � s�-d6 4�}.#u 
3"P��l6 �. 4-W� P�N2n#dÃ�" �#��Q#X��."KPz � �Ãa�� �e�6 8Ä#. Z\�2 j�� ��" "P�Q 
KO"K �P6P. 	P�N2#�M�p�
 ONz!#� +$Z\�2 P. ONy.$Z\�2�����#�: �#�P> YP5Wz ,-X 
	��#JK�O �~�e 4�> OK
 ��~�" �#�P> 4ÄPX Z�#w P. ���Ä � K�\�� �#�P>� L�w�� O�-Ä Z\�2 Q" 3#.�XO ��#F �#�P> Q" �[I. 
��>�6 |.#u ��P�� {#�Ä" ��L. s�Pe ��" Q" �KKPz������Q � KKPz�� �$ P5[�. 4�-96 ,-X � K�\�� �Q#X 4[2 � #�q#Ç\ � QOK |E� OK 3#.�XO �L\ ��[��6 8Ä#.�KO�$����"Pq "O ��#�z Z\�2 K#=�" �"P. �Q�

�� 'LUHFW 3URWHFWLRQ �� ,QGLUHFW 3URWHFWLRQ

���t5W� 4i#pF {�" Y�O �K�\�� ��Wt6 �}¼" 4�Wu �K �. Z�#XPq O#�� �#�\�O 
�}w �L�.��Wt6 Æ� OK�P�z�}> ��#JK�O �O#�w #� �O�z��"�P�\ #. +$�#�P> ��t5W� U#�6 Q" �5i#pF �#�[\�2 Æ�w �. �$ OK �w4X"4i#p�F ��K Y�O �L�K���Z�#�w "O �$ 3L�\ #�� L�$���|��Ä ��. 4Ã�#��� �$ Z�#XPq Q" ��"P.#�. � L�w��3O�#=� OK ��"O$ �. #� �L\ O�K ��#JK�O �O#�w #� �O�zQ" #��Ç[.$ cX�6 +$�#�P> �$ OK �w KO"K �#� ���t5W�P�m�L.#��� �#�P> #��$
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�L��w¿�> �"��Ä �. 
#��$ Q" �Ç� �.�	���� |Ç\

�}��J �ÄPq �#��J#\ K"L5�" OK �Ç�w �#��O�z4J#X 
Py�K c�"P\ #� � �L�}. � �5W2 c�"P\ 4}Ä �. �#zP���}I�6 �Q#�X Æ� � K��[� ¿d�u ¿e#t6 |E� OK �}¼" �O�z �w 4X" �$ �td�� |F�"O 
L\#. ,X#��#� #� ���R�P2�#��A��OK #�. �"P�� ONzP�Q |Ç\ �. �"�Q#X ���B �KKPz 7"LF" �ÄPq �J#\ �"P. �O�z R�Pw!#J OK �L��w��h�6�5\"L�y� �5W. 
L\#. �#. �}¼" ��#JK�O OK+$ Q"P6 �w��#y�� �4X" ������ |Ç\ s.#d� ��h�6 P�\ #� ���[w!��h�6 �#��A�OK ���z ��" ��¼" �K�\�� Q#. 
�}¼" ��#JK�O OK �.��X �#�P> 4W[��Pq Q" LÃ. ctq � K�\���KO"K ;#�5F" �O"KP.�P�. �"P. P�#� K"Pq" �. � 4X" ���R�P2

�ÄPq �J#\ K"L5�" OK �ÄPq �O�z����� |Ç\
��





�O�z �}¼" �#��_I[� ���

�� $OLJQPHQW �� %HOW

�O�z ��#5X"O �����
� �a"O" ��" �#Ç~#� �w 4X" �Q� 
KKPz 4hq#E� |�X Q" ��#JK�O nPe �K 3#W�X'6 � #����Q �w L\#. O"Pu Pz!"���" ��O P�. L�"�5. +��X #6 L�O"Nz K"Q$ 
+��X O�-Ä �"P. "O ��#JK�O nPe �K �#����Q Q" �5�Wu 
3#W�X'6�Q#>" �}E� c�"P\ �4X" ��t5W� ��#JK�O P�W� Pz!" �L�w O�-Ä ��#JK�O ��qPe �#��O�z��. |¼#q LF OK #����Q� 4X" O"K�J � @�2 #���#JK�O ���Ã� #�" �4J#X ��#JK�O nPe �K OK ��#W� |¼"�q OK �"�6�� "O �O�z 
L�K�"O"K ��#JK�O �. 4-W� L�#. �O�zP�W� �O��" Q" �L�w 4�Ã-6 ��#JK�O�#��J � @�2 Q" �O�zP�W� �w4W�� ,X#��½PÃ� OK #6 L\#. Æ�KR� ��#JK�O �J �. OLt�$ �O�zL�#-� �}E� @�� OK �L\#. P6��t5W� � �K�. �P5�w �J � @�2OK +$ �#�P> 4ÄPX Q" �\#� L�L\Z�#XPq ½PÃ� OK �$ �#���"�P�\ #� � KP�z O"Pu ��wO#m � ��wP�Q Q" �L�L2s.#d� �w �O�e �. L\#. L�6 �#�A�2 ��L. � ��t5W� 4X" �Ç�� �w!#=�$ #6 L�#. �O�z �KKPz ¿u"� �.��X �#��O�K�L�w K#=�" ��#JK�OnPe �K OK ��L�.P�w ������ |Ç\

��#JK�O @�2O#� P5W. OK #��O�z4�Ãu�� ����� |Ç\
L�#. �O�z�#�5�>P��l6 �L�#�.4.#: �L\�L�.�O�z �Q#. {�e PX#6PX OK L�#. Z�. � �w L�.P�w ��" �PX#6PX �#��2�[A�2 �}w |Ç\ Q" 4�Ã-6 P. ���Ä 
#��O�z��. �aPÄ �K�LE� 
KO�� ��" OK �KP�z 3O�¼ K#�Q �#�E�" j#Ã\ #.�L�}. ��5W2 � ��#JK�O ��\#F �#����Q 4���" Q" �Ã.#6 
P�W� �#���h��#� nNF � #�A�2 |�LÃ6 #. �"P�� ��#JK�O�4X" 4\L.��X
#�� ,X#��� c��"P\ �. �>�6 ��L. P�" ��" � K�\��^I[� +��X O#�� �#�Q#�� U#X"P. #��O�z O"Pt5X" |E�

��



�K�~#\ +�}d�#� c�"P\ Q" �5W> �O�K �"P. 
�q#w �#> K�>� 3O�¼ OK �"�6�� ��#z �4X" �K�~#\ ,X#��#�o�Ãa �K�~#\ �"O"K ���Q Q" �w L�w�� +#=�" 4�K�LE� 
3#u�" P5[�. #�" �KPw #>�.#> ��w O"Lt� �. "O #��O�z!OK {#9� �"P. �K���4��t6 "O �K�~#\ #� � K"K P��l6 "O �O�z�F"Pe 
#��O�zO"Pt5X" |E� P��l6 �#> �. � KPw �K#p5X"��#JK�O���LuP5W. �#�A�2 �O�z�w��#> L��#�
 L�O"KO�JP. o�Ãa �K�~#\ Q" �w��#�#> #. �L\ �O�.�O3O�¼�K�\�� �5qPz Ph� OK #��O�z�"P. �P6��2 ¿dt� DdX � �O�z�#2 
	L�w�� ¿du "O �u�6#. se#�� #�
O�e �. 4X" �Ç�� ¿a"�� ��" �KKPz |¼���ÇE� � L�}. ¿a"�� �. �O�z�#�5�" � "L5." b#t� �w4X" �Q����A���6O�¼OK �KPw �K#p5X" �P�m � �K#> L��#� �Ä��_�½O"�Ä Q" �"�6�� 3O�¼��" P�m OK L\#. �5\"K K�>� �Ã�-e
Ph�KO�� �Q#. 4XK���#2 � 4XK�#. 4�> OK �O�zj#p6O" �=�OL6 Z�#w #. 
L\#. �5\"L� K�>� R�� �#Ç�" ��" �w!�L�#XO Pp¼ �. "O �O�zj#p6O" L�#.
�F"Pe OK KO"�� ��P5��� Q" �Ç� 
��#JK�O nPe �K OK #��$ ��. ,X#�� �}¼#q � �O�z�#5X"O +#I5�" �w #=�$ Q"� ��Q"KP2�� #5X"O ���Ã6 OK P:�� � ��� |�"�Ä �L�.�5XK �. P�Q OK �4X" �O�z!�q"Pz�2�6 ��#�P��W� +#I5��" OK ��� |�"�Ä Q" �Ç� 
CPe �K�LE� OK ��#JK�O ��\#F �Ã�-e ½O"�Ä Q" �K#p5X" ��E�� �R�Pw!#J �=F Z�#w P.���Ä 
��#JK�O ��\#F L�}. �#����Q ��O P. �O�zP�W� O�-Ä #. �4X" �O�zo}5I�����'6 �"P�. �Ã�-e ½O"�Ä ��" Q" � KPw ��"Pq �K�~#\ Ph� Q" "O �-X#�� c�"P\ 
�O�z�"P>" ���R� �=�5�OK�KKPz�� �K#p5X" +��X O#�� �"P. �Q� j#p6O"#��O�z�}¼#q �j#p6O" � �}¼#q �. �y5W. �w4X" +��X O�-Ä �"P. �q#w¿dt� K#=�" 
�O�z�#5X"O+#I5�" ��#-� Q" Py�K �Ç��K�\�� ��"O" �Q�,~#d� LÃ.ZI. OK KO�� ��" OK �KO"K Py�LÇ� Q" #��O�z!

�� &DQDOL]DWLRQ

	P�W� 4�"L�
 ��Q#XP�W� �Æ� OK �#�P> 4�"L� � ��#JK�O �Q#XP�W� 
L\#. K#�Q �#��J � @�2 #� KLÃ5� �#��J#\ �"O"K ��#JK�O Pz!"Z[w � KKPz��� �#�P�> 4ÄP�X � ,�\ Z�"Rq" )5�#�� � ��#JK�O P�W� {�e Z�#w 8Ä#. 
^I[� ½PÄQ#��� �P5��w j#p6O" �5i#pF �#��O�z 
��#JK�O Z[w Z�"Rq" #. �L.#��� Z�"Rq" +��X O�-Ä �"P. ��#JK�O4�-9�6 ���R� R�� � #��O�z�"P>" ���R� 
#��J � @�2 nNF |�~K �. #��O�z P�W� �L\ P5�#6�w #. R�� � L�O"K�L.#��� Z�#w #�A�2 |E� OK ��#JK�O �O#�w � �O�z��"�P�\3#W�X'6 � ���ÇW� se#�� ��O��z�"P�. o}5I� �#�#5X"O +#I5�" OK L�"�6�� ��#JK�O ��\#F 3#W�X'6 � ���ÇW� se#�� 4���" �>OK�L\#. P:��

��



�K�\�� +#I5�" ��#JK�O o}5I� �#��Q#. OK �O�z 	�#5X"O
 P�W� �"P. �p}5I� �#����Rz 
r�q ��#-� �. �>�6 #.
#��O�z �#5X"O �L\ ��#�� Q" V2 � K�\�� �F"Pe �6#�Lt� 3O�¼ �. ,X#�� U#�t� #. �[t� ��O #����Rz ��"�-X#E� �o}5I� b#t� OK �O�zj#p6O" �-X#E� #. #6 KKPz�� �-X#E� ���Rz P� �#5X"O �"P. +$DdX �~�e GP����KKPz +#I5�" ��#�� ���Rz 
���Rz P� ��"P>" 3#�}�Ä ���R� � �=F
�O�z j#p6O" �����


�����" 
�Ä#�5�>" 
�K#_5�u" c�"P\ Q" �Ã.#6 K�J � 4X#��O�z �F"Pe OK P:�� |�"�Ä ��P5��� Q" �O�z j#p6O"Q" #��O�z �}¼#q L��#� �6#Ä�a�� 
�O�z ��#�� j#p6O" ���Ã6 OK ��� |�#W� Q" �4X" ��� � �Ç�~�OL�� 
�S�~�OL��#���$ �XOP�. ��. P��Q OK ��w L��O"K �P�y�K KLÃ5� |�"�Ä �. �y5W. K�J �w 4X" 4W[� � K"Q$ j#p6O" 
Py�LÇ����Q"KP2��
Py�LÇ� Q" #��O�z �}¼#q � j#p6O" �������

���6 L�#. �$o}5I� �#�5�Wu OK ��#JK�O�aPÄ ¿e#t� 
+$ Q"P6 �KO�$4XK �. � CPe+��X �L.�.#�L��O�"P.�}¼#�q �. �y5W. �w L�$��4XK�. ¿dt� DdX Q" �-�wP6 
L��\�� �5J#X ��#JK�O K"L5�" OK #��O�z�5u� �K�\nPe �K OK �w �}¼#q #. ��#��O�z��. Q" 4.#: �L. Æ� O�-Ä �"P. �w 4X" O#Ç\$ �KO"K ��#JK�O �O#�w Q" #��O�z!Z�#w #��O�zj#p6O" 
K#�Q �}¼#q #. ��#��O�z��. Q" �L. �#�� O�-Ä 3O�¼ OK � �L\ K#�Q #��O�zj#p6O" 
��#JK�O�L�K�� �#[� ��\�O �. "O j�a�� ��" ���� |Ç\ �L.#���

Py�LÇ� Q" K#�Q �}¼#q #. �#6�w�#��O�z� Py�LÇ� Q" �w �}¼#q #. L�}. �#��O�z����� |Ç\

�u�tF |�#W� �L��#� ����#u � �d�E� c�"P\ �. �>�6 #. ��#JK�O �O#�w Q" #��O�z�}¼#q �$ OK �w�6�#F �#�95X" �.�KO"K �y5W. P�Q �#��-�> �. )���Ä #��O�zj#p6O" �=�5� OK � �}¼#q 
KKPz�� K�LE� ��� � 4�Ç~#� ,}X

��



K#_5u" � o~"
�"P. �w 4X" �P5�w �=F 4}Ä �. #��6 �� j�a�� ��" �L��\�� �5J#X P5�"QO" �#6�w �#��O�z 
"P>" ���R� Ph� Q",�"Pa �� �3#�}�Ä �=F �� "P�Q �KO"K �P5[�. ���R� L�}. �O�z�w4X" |�~K ��" �. �Ç}. 
K�O�� O#w �. D~#_�O#�W. �$ ���R� �O ��" Q" 
L��\�� �5J#X ��#JK�O Q" �K#�Q {�e OK #��O�z��B � L.#��� Z�"Rq" 
j#p6O" OK O#w!�4X" �O�z�q#a" j#p6O" Q" P�N2P�:'6 � �5W."�
�"P. �L\���Ã6 �#5X"OU#X"P. "L5." �w3O�¼��" �. �K�\�����Ã6 #dJ � �ÃXs�Pe Q" #��O�zj#p6O" � �}¼#q�L�$��4XK �. ��#JK�O nPe �K �#��O�z�"P. ��~�" j#p6O" Æ� 
CPe +��X �L. � o}5I� �#��Q#. OK #��O�z!�"P�. L�#. ��.#[� 3#-X#E� �K�\�� �-X#E� #��O�z ��. OK �L[� 4hq#E� �#����Q 4��u � �O�z ���R� V1X�#����Q YQO" � �O�z���R� j��=� �$ OK �w �Ä#p6O" � K�\ �#=�" �$o}5I� �#�j#p6O" � #��O�z��. �#��}¼#qL�#. 
L�$���LÃ. �#�[I. OK �w O�e �#�� �5-~" �K�. L�"�J �O�z�"P. ,X#�� j#p6O" 
KKPz |u"LF �L[�4hq#E��KPw �q#a" R�� "O K"Q$ j#p6O" 
�O�z�"P. �L�$4XK �. j#p6O" �.

����" � +

4X" L�L\�#�.��X OK+$�L\ R�OPX 4}Ä �. #��6 �� j�a����" �L\#. Ph�L� L�#. �[��� �O�z4WÇ\ �#Ç�"v!#J K#�Q 4W[� 
3#�"��F cX�6 �L\ K#=�" �#��PpF Q" �\#� +#zO
 "L�2#� ��q |�#W� �. b�.P� L�"�6�� �Ç}.L�L\�#�.��X Q" �\#� �O�z��OQ"+$�L\ R�OPX |.#t� OK �"�6�� P5�w �L\#. 	��� � O#w4XOK#� �"P>" 
�K�~#\

�� (PHUJHQF\ (QODUJHPHQW

�K��\ �"L�u" 
K�\�� �XOP. � |_q OK �w 
#��O�z ��O"Pda" �Q#WzOR. �}�X� �. �Ç��" Py� �K"K �#=�" ��"Lu"�4X" �L�.�O�z O#w4�tq�� �"P. �X#X" �#�O#w Q" 
�$ �O"L�y� � #��O�zQ" �h�� L�KQ#.
�� L�}. �#��O�z4WÇ\ #�" 
K�\�� �KP� �"P. �wL�" ��"Py� � �w �#�PdJ 8Ä#. ctq �#6�w �#��O�z4WÇ\����" |�#W� �. �q#w �>�6 Py�K nPe Q" �KO"K ��#> 3"O#WJ R�� �KO"�� OK � ��KP� ,�#_� �� ��~#� �#�PdJ�KKPz ���6 L�#. ����. CPeÆ� �O��" Q" 
4X" �"P�� #����R� Z�"Rq" #.

Æ�~�OL�� � ;
�>�6 KO�� L�#. �$4XK���#2 �4XK�#. �#�5�Wu � �L\�L�.�O�z �Q#. OK+$s�Ä �-X#E� � �Ç�~�OL�� c�"P\

��



P5[�. #��Q#. Py�K OK �L. �#�� �"P. {#�P� s�Ä Q" �L\�L�.�O�z4�Wu OK+$ Q"P6 �w �d�"P\ OK �KP�z O"Pu �q#w!�#[� �Ç�~�OL�� 3#Ã~#d� Pz!" �L�w 3O#WJ L�~�6 L�"�6�� � �L\4XK�#. �Q#. OK +$ 	��K
 �KQV2 8Ä#. 
L\#.�Q#. �$ OK s�Ä3O�¼�$ OK 
K�\ K#=�" �$ OK L�"�5. {#�P� s�Ä �w4X" ����e OLt�$ �L\�L�.�O�z �Q#. �w L�K8F#-� OK �w ��#JK�O �J OK �#�P> Q" �\#� j#p6O" �q#a" �KO"L� {#-�K �. �PdJ � 4X" Py�K �#��Q#. Q" P5�w!�d."O OK ��� �5Ç� �K�\f�E}� �O�z�F"Pe OKL�#. �w4X" �Ç�~�OL�� ��� |�#W� Q" R�� 
L\ L�"�J�XOP. �LÃ.�L�Ä Q" �#����e" �"P�. ���A�� �L�w ¿du "O ��#JK�O P5W. L�#-� �O�z��"�P�\ ��"K" �w 4X" �$ #��O�z �}¼#q #.��-~ Q" �O��z �=��2 �}¼#�q |u"LF 4�#ÄO 
�$ 4�X �. ��#JK�O �#��O#�w Z�#XPq ��P[�2 P:" P. �O�z,�PI6�>�� @4X" �Q� P5� �� �"R�� �. ��#JK�O
K"Q$ j#p6O" �������

OK �#���e" �"P. �q#a" j#p6O" ��" �K�\�� �L��#� K"Q$j#p6O" 
CPe+��X OK+$���[�. Q"P6 � �O�z;#6 ��. �}¼#q��L. 
�O�zÆ� "P�Q �L�w�� 4hq#E� |�X ;"��" |.#t� OK "O �O�z � �K�. CPe +��X Q" P5zOR. �#�.��X |.#t�OK R�� P�Q |�"�Ä L�#. 
r�qnL� #. K"Q$ j#p6O" �KPw O�h�� P.���Ä �K�\ R�OPX +��X cX�6 L�#-� |�#w 4i#pF�K�\ �5qPz Ph� OK �O�z��#�� j#p6O" ���Ã6;�� � K#. Q" �\#� j#p6O" Z�"Rq" ����.Z�2 |.#u 4W[� �

�� 6XSHU (OHYDWLRQ

#��J OK �#�P> Q" �\#� �j#p6O" �q#a" ��O�z;#6 DdX {"�Q �,�PI6 �#Ç�" �
�"P. �~� �>�� @ K�\�� �5qPz Ph� OK P5��5�#X �» #6 �» �"R�� �. K"Q$ j#p6O" 
L\#. ÆB�w ��"P.$ �w �6O�¼ OK�KKPz �-X#E� ��#z!"L> L�#. ;��� K#. Q" �\#� j#p6O" 
KO"K K�>� #��$ OK L�}. ;"��" K#=�" �#Ç�" �wÈOR. �#���"P.$K"Q$ j#p6O" 
ÈOR. �#���"P.$ � #���#JK�O OK �T���. �O��" Q" �4X" �-X#E� |.#u ��#z!"L> r�q�#�L�. {#F P� �.¿.#��� Q" K"Q$ j#p�6O" �"P�. P�Q �#���¼�6 �KKPz O�h�� �O�z ��#�� j#p6O" OK � ���Ã6 r�q �#�L�. Q" �"L> L�#.�4X" �L\ ��"O" o}5I�
� L\#. P6�#. +$DdX Q"P6 Q" P5� � #6 »�� �Q"L�" �. L�#. 
�$ �EdX ;"��" � �#�P> �L. #. ,X#�5� �O�z;#6 Q"P6OK ¿�u"� �#��O��z�"P�. Q#=� K"Q$ j#p6O" |u"LF �>�� @ L�P�z�� Ph� OK P5� ��� #6 »�� "O �$ ¿>"P� Q" �`Ã.{#F P� �. �>�� @ K�\�� �5qPz Ph� OK P5� � �P�\ �F"�� OK ¿u"� �#��O�z�"P. � P5� »�� �QO�#[w �#����Q

��



��w ��#> OK K"Q$ j#p6O" +#I5�" OK �"�T�� �>�6 L�#. ���A�� �L\#. P5� »�� L�#. �O�z�"P. K"Q$ j#p6O" |u"LF�K�\ �5qPz Ph�OK 
L�5W� ��"PE.r�q #�4ÄPX
�"�6�� 
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Q" P5[�. #6 �»»» #6 �»»» #6 �»» Q" P5�w! |�X �L.�»»»» �»»»» �»»» �»»» �»» 	���#:P.,ÃÇ�P5�
� � � � � ½PÄ |u"LF	P5�
 �O�z;#6

v!#J�w!"P6 �����
�K�\ �5J#X �w!"P5����� #� �w!"P5� Y�O �. �O�z�w L�w�� "L�2 4���" ��#�Q #��O�z7"LF" OKv!#J �w!"P6 j�a��D~#_�� �=�F Z�#w � �a"O" P5�w {#l\" O�h�� �. 
L\#. O"KO�JP. �q#w 4��#t� Q" �O�z �K�~#\ �w �6O�¼OK¿.#�� Q" �K#p5X" #. L�#. O�h�� ��L. � K�\ �K#p5X" �O�zCPe OK �P6L�6 �-�#> �#�-�\ Q" L�#. 
�O�z OK �qP_���L. � �K�~#\ OK "O �q#w �w!"P6 
+�}d� 4.�eO � ,X#�� 3"R��=6 ���A�� � D~#_� +�J 3#_I[� #. �aPu�K�\ ���'6 �$ �O"L�#2 #6 KPw K#=�" �O�z!
7"L�F" Y�O OK �K��\ �#=��" ���"KR�O �L�-WB �#�w!#J ��O P. �w!"P6 Z�#�Q$ #6 4X" �Q� �d�"P\ ���B OKKO"L�#5X"Z�#�Q$ �w!"P5����� �#��O�z�"P. � K�\ �#=�" �.Pa �� #. �w!"P6 KO"L�#5X"Z�#�Q$ L�#. 
�w!"P5� �#��O�z!�K�\ �#=�" L�#. �.Pa �� #.

��



�w!"P6 OK "N~ �KO"K �O�z����" �>OK��#���e" ,�Pa ���'6 �=�5� OK� O#w4�p�w OK�"�L��w���Ã6 Zt� v!#J �w!"P6
�zL�.�w�5J"��Ç� � ��y�� 
4.�eO L¼OK 
#���� 4�#Ia P�h� �w!"P6 4�p�w OK P:�� |�"�Ä �. L�#. �O�zv!#J4�#Ia �. �w!"P5� �#��O�zOKv!#J �#���� 
Ph�KO�� �w!"P6 �. �.#�5XK �"P. �K����>�6 �$�L�.��"K �v!#J j���w!"P6 �"P. �4X" P5��5�#X �» #6 �» #���� 4�#Ia �w!"P5����� �#��O�zOK � K�\ �L�.�w L�#. P5��5�#X �» #6 �»3#ÃqK K"LÃ6 � K�\�� �K#p5X" �K��q GPB #� � �Ç�5X� GPB 
�}�q �B#2 
�R. �B#2 �#�Ç5}m Q" #��O�zv!#J�KKPz�� ���Ã6 KO"L�#5X" �~#yB P9w!"LF U#X"P. Ph�KO�� �w!"P6 L¼OK �. �L�XO �"P. Æ5}m O�-Ä
�P�N2M�p� Q" +�J�w!"P6 �KKPz �w!"P5� �.�J �. L�#. �O�z#. ¿e#t5� �#����." � #��Q#Xn"Pe" v!#J �Ç�$ Py�K �5Ç��#�Ç5}m Q" L�#. ��y�X �w!"P6 �"P. �L�w�� K#=�" �O�z � �Q#X ��. ��ÇE� {#_6" � �KPw �P�z�}> �O�zD~#_�3O�¼ �. � �5XK Y�O �. L�#. �O�zv!#J 
��5. �#��O"��K Æ�KR� 
P6K�LE� C�dX OK � KPw �K#p5X" �Ç��#Ç��K�\ �L�.�w �ÇE�
��" �"P. �}�X� ��P5�. �Ç��#Ç� �#�Ç5}m 
K�\ K#=�" �Q��w!"P6 L�#. R�� �O�z�#2 OK �5qO O#w �.ZÇ�Q �#���� OK�w!"P6 #�" 
KPw �K#p5X" O�h�� ��" �"P. �"�6�� R�� �Ç�5X� GPB�#�Ç5}m ��[wÆ5}m�#�O�5w!"P6 Q" #�" 
4X" O#w!�KKPy� ��� ,�PI6 � #���"K �L\"L> ,>�� �w K�\ �#=�" ��E� �. L�#. �[Ç�Q �#����

��



#��O�z �O"L�y� �4J#X ��
4J#X 3�$��\#� � 3"R��=6 ���

� 3�$��\#�� Zt�� 
#��O��z4J#X OK �R�Pw!#J � �O"KP-w!#J Q" �Ä" 
�w!#J 3#�}�Ä ��hÄ �=F �. �>�6 #.#. 
#��O�z7"LF" OK ���Ã� �K�. L�"�J 4���" #. O#�W. 
Q#�� KO�� ��#W�" ��P�� O#�w OK �K#p5X" KO�� 3"R��=63#�}��Ä 
�O#w ��-> ��L�B OK � 4X" K#�Q �K#p5X" KO�� 3�$��\#� � #��#zO#w K"LÃ6 
#��$ K#�Q {�e �. �>�6
�R�P�w!#�J 
�O"KP-w!#J 
�Q#Ww!#2 �P�h� 4J#X o}5I� |F"P� OK �K�\ �#=�" �#�R�� O�e�. L�"�6�� ��"P>"�KP�z O"Pu �K#p5X" KO�� L�"�6���Q#W�"O � ��#�5J#X 3"R��=6 �3�$��\#� o}5I� j"��" �P�m � �L�.�w!
� OL�Pz 
OK�~ P�h� �6"R��=6 
�P�m � v!#\#J � O#J 
�#�#�z 
�~$ K"�� Q" �O�zP�Q ���Q DdX �Q#Ww!#2 �}FP� OK
OK�~ �P�h� �6�$��\#� Q" �"�6�� �EdX ,X#��#� �#����nNF ��O"KP-w!#J �"P. �K�\���5qPz O#w!�. P1�PÇX"�. �>�6 #. #���� ��" 4�#Ia �wo}5I� �#���� OK�R�Pw!#J �"P. �K��� �K#p5X" o}5I� �#����z!"OK � OQ�L~�.
����#w �P�h� �6�$��\#� Q" �"�6�� 
4X" 3�#p5� 	�Ç�~�OL�� � �w!"P5�#� 
�w!"P5� ���� 
�w!"P5�
 4J#X Y�O�#�.�P�� Q" 
�"��#JK�O D~#_� Q" �K#p5X" #. �Ç�~�OL�� 4J#X Y�O OK �4W> �P�. P1�PÇX" � OQ�L~�. 
OK�~�KKPz��ZI2 OL�Pz #� OQ�L~�.cX�6V1X � K�\�� �K#p5X" R�� D~#_� {#t5�" �#��~�~ � �Ç�~�OL��
�KP�z�� �#=�" #��L�QP~ � #�Ç5}m j"��" Q" �K#p5X" #. �w 4X" v!#J �#���� �L�.�w 
�O�z4J#X �}FP� ��P5���KO�� L�"�6�� �5XK �#��L�QP~ � #�u#�I6 ���A�� � #�Ç[pw 
�R2�B#2 � �Ç�5X� GPB 
�K��q GPB �#�Ç5}m�#��w!#�J � �L\ �L�.��"K +�J ��"K 4\OK �#�w!#J �L�.�w �"P. �K��q GPB �#�Ç5}m Q" �KP�z O"Pu �K#p5X"��"KR�O � ��"K 4\OK �#�w!#J �L�.�w �"P. P5[�. �Ç�5X� GPB �#�Ç5}m �KKPz�� �K#p5X" �P��J P�m ��"KR�O"O P5[��. 4�#I�a #�. �#���� � �5q#� Z�"Rq" 3#�}�Ä 4ÄPX �w 4X" ��" OK #�Ç5}m ��" �zT�� �K�O�� O#w!�.�L.#��� Z�#w �LF #6 "P>" �#�Q 3L� � ���R� ,�6P6 ��L. � L�.�w �"�6��
��"KR�O L¼OK �» Q"Z�. #. ��"K4\OK �#�w!#J � �P��JP�m � �P��J ��"KR�O �#�w!#J �"P. �R2�B#2 �#�Ç5}m

�� 9LEUDWLQJ 6KRHV

,X#�� 
L�O"K ��"KR�O D~#_� L¼OK �� Q" P5�w �w �"��"K 4\OK �#�w!#J �"P. ��L�QP~ �#�Ç[pw �K�O�� O#w!�.�"P�. #���$ ��. �XP5�XK ��wÆB��w �#�}E�� �L�.��w �"P. R�� �5XK �#��L�QP~ � �O�6�� �#�u#�I6 Q" �4X"�K�\�� �K#p5X" �O�z#. ¿e#t5� �R}q � ��5. �#��Q#X 3O�#=� OK #� �4X" |Ç[� ��y�X 3�$��\#�

��



P�W� OK �O�z �#5X"O �KPw!�K#�2 �"P. 
�O�z4J#X �}FP� OK 
L\ �O#\" �#. OK �w �p}5I� 3�$��\#� P. ���ÄQ" 4X" �Q� 	�O�z�~�e,�\ � #���"�P�\ ,�\ � �K�~#\ � ;#6½PÄ
 CPe ¿dt� �"P>" ���A�� � �L\�F"Pe�KPw �K#p5X" �O"KP.�[t� ,X#�� 3"R��=6
4J#X �#�\�O ���

OK �w O�e �#�� 
4J#X o}5I� |F"P� OK �w K�\�� �K#p5X" ��y�X 3�$��\#� Q" )6L�Ä 
#��O�z7"LF" �"P.� Q" L�6O#-Ä |F"P� ��" �L��O��O#w!�. 
L\ �K"K D�a�6 ��� ZI.¿�"�� � #�y�X 
4WX �#�w!#J 
��#�z �#�[\�2 ��}w Q" �O�z P�W� �Q#Ww!#2 �|�#\ �O�z �K�~#\ �Q#X�K#�$ �Q" P5�W. v!#J �w �-X#�� s�Ä #6 �O�z P�W� �O"KP.K�z ���A�� � �Q �#��ÇX � �O�z P�Q �K�LE� OK Py�K� 4X" �O�Pa �O�zP�Q �K�LE� OK ctq �O"KP.K�z �L\#. O"KO�JP. �O�z��L. �Q� |�E6 �"P. �q#w4��#t��5�\"L��y� �O�z P�W� �Ç�KR� OK 
L\#. ,X#�� �O�z ��L. OK �K#p5X" �"P. �O"KP-w!#J D~#_� �w �6O�¼ OK3#�}�Ä ¿�#� � L\#-� ¿u"� +��X �#�P> O�-Ä P�W� OK �w K�\��|t5�� �}E� �. 3O�¼��" P�m OK � K�\���O�zP�Q ���Q v!#J �w ��#�}E� OK Py� �4X" P5��5�#X �» #6 �� ��. ���Ã��O"KP.K�z s�Ä �KKPy� R�� �6$�>�� @ K�\�� �#=�" �O"KP-w!#J ,X#�� s�Ä #6 3O�¼��" OK � L\#. 4WX O#�W.�K�\�� �#=�" �R�Pw!#J Q" |-u �w �O�z�K�~#\ �w!"P6 �3O�¼ OK
 �5XK |�#X� � O"R." Q" �K#p5X" #. ���Ã� �w �O�z7"LF" |E� �. �aPu ¿.#�� |E� Q" D~#_� {#t5�" ��~�~cJ ���A�� � ��y�X 3�$��\#� � 	�"QO" ��#W�" ��P�� K�>� � �O�zP�W� �. �aPu �K#Ã� |E� �Ç�KR��K�\�� �#=�" 
�Ç�~�OL�� Y�O�. �L\�.�P�� K"�� {#t5�" �"P.OK �.#I5��" 4J#�X Y�O ��. �>�6 #. ���Ã� �w o}5I� �#���� OK #��$ �w!"P6 � �L\ |t5�� D~#_� O"Pt5X" �Y�OPh� Q" 
Ph�KO�� �O�zj���. �y5W. R�� �w!"P6 Y�O��w!"P6 �"R�� �K�\ �#=�" L�"�6��o}5I� �#�5�#Ia�L\ L�"�J �K"K CP\ (LÃ. �w KO"K 	�Ç�~�OL��Y�O #� � �w!"P5�#� 
�w!"P5� ���� 
�w!"P5�
 4J#X
� �w!"P5� ���� 
�w!"P5� �#��O�z�5XK �X �. 4J#X Y�OPh� Q" #��O�z
L�KPz Pw!M ����� 8E-� OK �w O�e �#��nPe Q" �K�\�� "P>" �Ç�~�OL�� � �Ç��#Ç� Y�O�K �. K�J 
�w!"P5�#� 4J#X Y�O�5-~" �L��\����Wt6 �w!"P5�#��$ �RwP� �5W� 
L\#. �y��#� �O�z�w �6O�¼OK �K�\��� �5J#X Y�OÆ� �. )�"R~" �O�z�aPÄ ¿dt� �#�6 Py�K�KKPz "P>" �w!"P5�#� #� �w!"P5� ���� R�� �$ �5X�2 � �L\ "P>" �w!"P5� ���� #� �w!"P5� 4X" �Ç��

��



�w!"P5� Y�O �. �O�z4J#X �����
#. �K��qGPB #� �Ç�5X� GPB 
�R2�B#2 �#�Ç5}m �P�h� ��y�X 3�$��\#� Q" �K#p5X" #. �O�z��L.Y�O��" OK��" ��#�Q ���Ã� � KKPz�� �w!"P5� KO"L�#5X" L¼OK �� �"R�� �. ����. 4.�eO L¼OK #. ,X#�� v!#J Q" �K#p5X"�O�z�"P>" �"P. ���Q L�L\4�K�LE� #. #� � L\#. K#�Q �L\4i#pF �#����Q YQO" �w K�\�� �5qPz O#w!�. Y�O4WX �#�w!#J � 4X" Q#�� KO�� K�LE� �w!"P6 4�}.#u #. � �ÇE� �K�~#\Æ� K�>� 
{#F ��Ä OK ���\#. �>"���K�\ �Q#Ww!#2 L�#. ��#w ���Q �EdX
�R�Pw!#J �K�\ ���'6 L�#. KO"L�#5X" c�"P\ s-e P. � ����. 4.�eO �"R�� �. �>�6 #. �K#p5X" KO�� D~#_� 4.�eO�w!"P6 L¼OK �. �L�XO �"P. ��� ��O Q" Æ5}m O�-Ä 3#ÃqK K"LÃ6 � KP�z �#=�" P5��5�#X �» #6 �� �#���� OK L�#.�O�zj����" 4J#X OKL¼OK�� Q" P6�#. �w!"P6 ���Ã� �KKPz�����Ã6 KO"L�#5X" �~#yB P9w!"LF U#X"P. 
Ph�KO���4X" Ph�KO��
;#6 OK �q#w½PÄ ���'6 3O�¼ OK 
�$ �w �w!"P6 4�}.#u �. �>�6#. � L�w�� {#l\" "O #`q ��P5�w �O�z��" ¿dt��K�\�� ��"Pq �$ ;#6 ��O Q" �}¼" �#��"O O�-Ä �"P. �-X#�� c�"P\ 
�$

�w!"P5� ���� Y�O �. �O�z4J#X �����
4���" �>OK � L\#-� �>"�� #`q 4�K�LE� #. �w K�\�� �5qPz O#w!�. ��#��O�z7"LF" �"P. 4J#X Y�O ��"#� � �O�zP�Q �a"O" 
R�� se#�� �`Ã. OK �L\#. �w!"P5� �O�z7"LF" �. Q#�� �w L\#-� �LF OK �L\4i#pF �#����QK�>�� D~#_� j�� #� �4W�� O"KO�JP. �w!"P5� �O�z7"LF" �"P. �q#w �#ÇE5X" �4��#t� Q" �$ �K�~#\�6O#-Ä �.�LÄ#�u #�. ��#��O��z7"LF" �. Q#�� 
��#5E6�Q #� ��L. Q" +$4[� O#�� �"P. �w 4X" ���z �$ 
�O�z4J#X �"P.�>�6 KO�� L�"�6�� �w!"P5� ���� �#��O�z4J#X R�� �d�"P\ ���B OK 
4X" �w!"P5� �#��O�z �. 4-W� P5`�PÄ�KP�z O"Pu
P5�w ���Ã� #�Ç5}m O�-Ä3#ÃqK K"LÃ6 � K�\�� �L�.�w K�J �Ã�-e 4.�eO #. D~#_� 
�w!"P5� ���� 4J#X Y�OOK

�� 6WDQGDUG 3HQHWUDWLRQ 7HVW �6�3�7��

4�#I�a �KKP�z �.#�QO" 	�"�.Pa ��
 �KO"L�#5X" M�p� Z�#�Q$ #. L�#. �w!"P6 L¼OK � 4X" �w!"P5� �#��O�z Q"Q" P�Rz!#� �w K�\ �5J#X �te#�� OK �O�z�w�6O�¼OK )��a �4X" P5��5�#X �» K�LF OK ���Ã�R�� v!#J �#�����. �O�z7"LF" 
K�[. �"O#. ��"L�YR�O ���.Z�2 
"P>" �#�Q OK #� � L\#. K#�Q 4.�eO #. �aPu D~#_� Q" �K#p5X"�KO"K D�>P6 �w!"P5� 4J#X Y�O�. 4-W� �w!"P5� ���� 4J#X Y�O

��



�w!"P5�#� Y�O �. �O�z4J#X �����
�L\#. �~$ K"�� |�#\ #� � +�eP� O#�W. �aPu D~#_� �w K�\�� �K#p5X" �d�"P\ OK )6L�Ä �O�z4J#X Y�O��"��w!"P5�P��m �#��O�z Q" 
�"O#.P2 se#�� OK #� � L\#. O"R�=~ � 4WX O#�W. R�� �O�z P�Q �#����Q �w �6O�¼ OK�#=�" D~#_� ZI2 ��L. � ��Ia �#���� OK � #>OK3O�¼ �. ,}m" �O�zj����" 7"LF" �KPw �K#p5X" �"�6���KP�z��
OK�~ P�h� �6�$��\#� Q" 
�Ç��#Ç� Y�OOK �L�KPz��7"LF" �Ç�~�OL�� � �Ç��#Ç� Y�O�K �. �w!"P5�#� �#��O�z!+�P�� �#�O�#�\ 
�Ç�~�OL��Y�OOK �w�6O�¼OK 
KKPz�� �K#p5X" D~#_� 4\#-�" � ��#>�.#> �"P. Q�L~�.��X#�� � �\ ���Ã� �Ç�~�OL�� Y�O OK �K#p5X" KO�� D~#_� �K�O�� O#w!�. 
�L\ �.�P�� K"�� {#t5�" �~�~ cJ ��L�$��4XK�. ��#JK�O �.�P�� � {#�#w PpF Q" ,}m" �w �K�. P�N2M�p�
OK ��#z �K�O��O#w!�. +��X O#��4u�� #� 3L��#6�wn"L�"�"P. � �O"Pda" c�"P\ OK ���Ã�4J#X Y�O��"#. �w ��#��O�z�-�#> ,�\ 3O�¼ P� OK �KKPz�� �K#p5X" Y�O��" Q" R�� �[Ç�Q #� �O"L�#2 �#��ÇX 7"LF"{#l\" �O�zcX�6 R�� �K#�Q �a"O" � 	�tq" � �. �K��Ä � Q"Z�.
 4X" ���� O#�W. 
L�KPz��7"LF" Y�O��"�K�\��

��#�5J#X D~#_� � �aPu ¿.#�� ���
�#��XOP�. 
�aP�u D~#_�� j�� � L�KPz 8E. |�_p6 �. ��#�5J#X D~#_� � �aPu ¿.#�� KO�� OK ��X |_q OK�4qPz O"Pu |�}E6 � ��R=6 � �XOP. KO�� �aPu �#�~"K�z�F"Pe � �aPu ¿.#�� ��#��#> 
��#y[�#�Q$ � ��"PE¼
L\#. ��#�5J#X D~#_� � �aPu ¿.#�� #. b#-6O" OK �w #��O�z�O"L�y� �4J#X �. b�.P� 3#Ç� P�#X 8E-� ��" OK�KP�z�� O"Pu �.#�QO" KO��
��"O$�. 
+$ Q"P6 �L�$�#. �#y�� �. �w K�\ �5J#X ��F"Pe ��E� �. L�#. 
�O�z��#JK�O4�X OK �aPu �#�~"K�z!KO"K K�>� |F#X ��O P. �#�P> �w�5~#F OK O#w��" �K�\�[Ç�Q��#w 
+$ Q"P6 �K#5q" ���#2 �#y�� OK � �L\P2� �#�#��z L�\O �"P�. ,X#��� c��"P�\ �L�$K�>���. 8Ä#�. ���A��� �K�\�� {"K�z OK Z�#XPq Z�#w 8Ä#.
�O�z��#JK�O4�X �aPu �F"�� OK RwP�5� � �L\ K�LE� �#�P> Q"+#�5>" �"P. �KKPz�� {"K�zOK �O"Ny.�XO#6 L�#. 
�O�z��#JK�O4�X �aPu �#�~"K�z �K�\ �5\"KP. 4J"��Ç� � �"O$�#�P> �"O PX Q" ¿�"�� �#Ç�" LF #6 L�#.8Ä#. L�"�6���w�Ã�"�� �KKPz +#�5>" ��#�z!#� 3"P��l6 Q" #6 L\#. 4J"��Ç� �~�e,�\ � #��2 f#E~ Q" �#Ç�" LF�Q#Ww!#2 L�#. 
�aPu ¿.#�� n"Pe" Æ�O#. � L�}. �#��-~ ����Lu�#��O�z�L�#��u#. �P�h� 
K�\ RwP�5� �#�P> K#=�"
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O#�w OK4.#: �#��Q#X Py�K � #�}2 �#���#2 L��#� 
L�5W�� �Q#Ww!#2 #� {#t5�" |.#u �w�Ã�"�� K�>� 3O�¼ OK �K�\��" �Ç�KR� OK �aPu {"K�z #� � �O�z�#���"�P�\ �w 4X" �Q� #��Q#X ��" � �O�z�O"L�#2 gpF O�h�� �. 
�O�z!�L�KPz4i#pF #�[\�2 P�#X #� �y�X Z\�2 #. ¿�"��
c�E� Q"L�"�[B #. �#Ç�" 3O�¼OK �L.#�Z�#w �$�d�E� 4W�Q �p�� O#:$ �wL\#. �"���z!�. L�#. �aPu �#�}E��. KO"L�#5X" � �}�Ä �-�> P�J" �#�~#X OK 
�d�E� 4W�Q � ��#-�Q Ph� Q" �aPu �F"�� �Q#W�. �K�\ �K"K sq�Q" Z��. �Q#W�. P�" �. L�#. �E�Pp6 #� �P�\ �F"�� OK �4X" 3�#p5� �S�P2 |E� � j�� ,WFP. � �5qPz K�J� �L�}. � �5W2 �KPw n#¼ 
D�E¼ �[Ç�Q �|�#\ L�#. �Q#W�. |u"LF �K�\ �>�6 ��#5X�O #� �QO�#[w�F"��#6 K�\ K#=�" ,X#�� ��#�zZ\�2 �#Ç��"�5F L�#. �aPu �F"�� OK �L\#. �#�#�z L\O�"P. ,X#�� c�"P\ K#=�"Z�#XPq Q" "O �aPu �#�~"K�z � 4X" +�}d� ��#-�Q �-�> Q" O#w ��" �L\#. x��#�� � 4J"��Ç� n"Pe" �Ph�� #.�KPw �O#Ç5JOK �"�6�� �#Ç�" 3O�¼ OK R�� �O�z�Ç[J 4�X �aPu �#�~"K�z OK �L�w��4hq#E�

�#5JOK �L��#� ��F"R� K"�� ��L.�R�Pw!#J D~#_� #6 K�\ �K�KQ�#�#�z �#��[�O Q" ��Q#Ww!#2 L�#. �aPu �F"��L�#�.�u#. �KO�I�4XKL�#. �aPu �F"�� |J"K OK�ÇB�w�#�[I. �L�$4XK �. �#�#�z �#��[�O � #�p}Ä 
�#�#�z!"O �w ��#�z Z\�2 #. �EdX v!#J �KPw �O"L�y� #��$ OK �LÃ. �#��K#p5X" �"P. "O �~#X �#�#�z � #�5JOK �"�5. #6

�� 6HHSDJH %HUP

�K#p5X" KO�� ��QO#���#��ÇX �"P. R�� � �O�z�Ç[J4�X ��"�P�\ ��OOK (LÃ. #6 KPw �5\#-�" �}E� OK �"�6��|J"K OK V1X � �L\ �5\#-�" �� ��O �}E� OK L�"�6�� �aPu ¿.#�� � �O�z �K�~#\ O"�� �EdX v!#J �KP�z O"Pu|J"K OK P�N2#�M�p� ���4��t6 8Ä#. O#w��" �	L\|�#w �aPu {"K�z�O#pF �Ç��" Q" LÃ.
 KKPzZI2 �aPu {"K�z!�"��#JK�O 4�X �aPu �#�~"K�z �KO�$����"Pq �#�#�z L\O �"P. "O �LÄ#W� c�"P\ R�� � �L\ �aPu �#�~"K�z!�#��#�Q#�X �L��P. ��. Q" ����e r"Pl5X" 4}Ä �. �L\ �5\#w �O#.�K �#�#�z �w L��\ PpF s��Ä OLt�$ L�#-� �O�z!�aP�u �F"�� OK #��A5JOK � ��#�z Z\�2 �O"L�y� � 4\#w �"P. L�#. 
�L\ |��Ç6 �#��O�z�O"L�y� {��W��}¼#q�. �#Ç�" 3O�¼ OK � L��\ P2 �Ã�-e L��O #. ��#JK�O4�X �aPu �#�~"K�z �w4X" +�}d� �L��\s��[6Q" �Ã�-�e O�e��. #�~"K�z �Ç�$ #6 KKPz 4Ã�#�� �Ç��" #� K�[� ��¼�6 �F"�� ��" OK �#�#�z �5\#w 
�O#pF Q" LÃ.�L��\ P2 �"��#JK�O3#.�XO
P�N2M�p�� v!#J ��� ��O P. �q#w 4�#Ia #. P�N2#�M�p� ��� Æ� L�#. 
�aPu ¿.#�� Q" D~#_� 4\"KP. �#y�� OK
��#�JK�O 4�X �aPu �#�~"K�z OK P�N2#�M�p� ��� ��" 4�#Ia |u"LF �L�#�. �u#. �aPu {"K�zow OK 
��P�Q�X#� Z\�> �L�L2 K#=�" Q" #6 L\#. �q#w OLu�. L�#. �$4�#Ia 
�O�z�Ç[J4�X�#�~"K�z�"P. � P5��5�#X�»�L�w �P�z�}>
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�O"Pda" � �K#Ä c�"P\ OK #��O�z �O"L�y� ���
�O"L��y� �L�Ä 3O�¼ OK "P�Q �4X" O"KO�JP. �K#�Q 4���" Q" #��O�z �T�� �. +��X O#�� �#��Q#X �O"L�y�
�O��z OK �L��$ K�>���. �#�pÃ�a �dt� � �5q#� Z�#w +��X 3"PdJ #. �}.#t� OK #��$ ��$O#w 
#��O�z Q" D�E¼|�X K"LJO �#�Q OK 
�O�zOK �L�$K�>�. �#��."PJ Pz!" �Ç�$ �T���. �L\#. ��Pq$PdJ 
+��X j�u��#�Q OK L�"�6��P�:" P�. "P��Q �4X" �5\"L� K�>� �O�z �w 4X" �5~#F Q" Z�. ,6"P� �. +��X PdJ 
KKPz �$ 4WÇ\ �. P=��|.#�u Z�"R�q" +$ Q"P�6 � 4ÄPX 
�L. 
+��X �"P=� �K��� K�LE� � �"�OK �P�JM nNF 
��#JK�O �L�.�O�z!se#�� OK L�L\�#�PdJ Q�P. �. P=�� 4X" �L\ �5WÇ\ �O�z�w �"��F#� OK+��X O"Pq �=�5� OK � �5q#� ��>�6�#�O#�Ã� � c."�a � #�KO"L�#5X" L�#. 
�O�z�F"Pe �#�Q OK �w4X" ��� �5Ç� ��" �. �>�6 �KKPz�� �L\4i#pF4�#�ÄO �LÄ 3O�¼ OK ��Pz� KKPz M#I6" �O"L�y� �#�Q �"P. R�� �6"L���6 � �L\4�#ÄO 
"P>" � �F"Pe s�uK�"P�. �L.#���� Z�"R�q" 3L�\ �. #��O�z Q" �O"L�y� � P��Ã6 ���R� 
"P>" � CPe OK ��q 3#Ç� � ��#-� � {�¼"�KKPz�� ��¼�6 P�Q 3#�"Lu" #��O�zD�E¼ �O"L�y�

3O#h� � L�KQ#. �����
�"P. 
O#h5�" KO�� �"R�� �#�� �. L��"�5. #6 L��\�O"L�y� �.�J �. 3#u�" ��� OK � �L\�XOQ#.,6P� L�#. #��O�z!P."P. OK �Ç��" #6 L�-}e�� "O ��>�6 |.#u ����Ä�O"L�y� � ��"L� �XOQ#. Q#X�� �#��O�z �L��w |�Ä+��X O#���K�\ |¼#F �Q� �#���e" �$ �#���"�P�\ 4i#pF � �O�z4W[� �T�� �. ,�PI6 o}5I� |�"�Ä
L��K #�. L��"�5. #6 L\#. Ph�-F#¼ �^_I5� 
L�KQ#. KO�� �#�����Q OK L�#. 3O#h� � �XOQ#. �X#�\O#w ��Pz!�"P�. ,X#��� �#��Q �L���K Z�#w "O �}¼#F �#��"PE. 
#��."PJ #. �}.#t� ��a 
�q#w |�Ä 4ÄPX #. � �XL���o}5I� ��#�Q4�Ãu�� �X OK���Ã�� �L�KPz+#I5�" ��"�� �+$�#�5�K�LE� ��}E� c�"P\ �. �>�6 #. #�L�KQ#.Q" �O��z {�e PX#6PX OK L�#. �L��wL�KQ#. ��Pz �4X" �$ Q" LÃ. � |�X K"LJO �#y�� 
|�X K"LJO Q" Z�2 �|�#\
L�w ��#X#�\ "O PdJ ½PÃ� OK #� �L\,�PI6 
�5q#� Z�#XPq �#�}E� #� b#t� � �KPw L�KQ#. �$o}5I� �#�5�Wu
�aP�Ä � �~��e �#�wP�6 � #�q#Ç\ 
�$ �K�~#\ � �O�z ��L. OK #��y5I�Wz � #�\Rl~ �|�#\ L�"�6�� #�PdJ ��"#�� +#�zO #�� +$ �#�P> cX�6 �L\ K#=�" �#��PpF 
�O�z�EdX Z�#XPq 
�O�z ��O Q" +$ �R�OPX �#�}E��#��[t� OK �w �A�$ #. #��O�z�XL�� 3#_I[� �}Ãq4�Ãa� L�#. �d."O ��" OK �L\#. �P�m � #�5W[� 
3#�"��F

�� $V EXLOW

P. �w4X" �O�z�-�#> ,�\ � j#p6O" �XL�� ��� 3#_I[� �}�> Q" �KKPz �W�#t� 4X" K�>�� 
�4J#X ��A��

��



Q" �K#p5X" #. 
�O�z Q" �O"KP.�P�. �O�K OK �4X" �.#�QO" |.#u �O�z,�\ �O"L�#2 � 4W[� �"R�� r�q �W�#t� P:"�#�[�#��Q$ �#=��" 
���"PE�¼ �#�L�KQ#�. 
#������� ��O P�. �Q� �#�[�#�Q$ #. 
�$ o}5I� b#t� Q" �P�z!�����Z�#XP�q 
4W[� 
YR�l~ |.#t� OK "O �O�z�O"L�#2 �"�6�� 
Æ�P5��R�2 � �"�L�#[� �#��#B PpF 
Æ�R�q��SKO��� �X#�� Z\��> � +#zO �#��L�L2 
�O�z P�Q OK �L\ K#=�" �#��PpF 
#��$ �5i#pF �#�[\�2 � #���"�P�\�K"K O"Pu �.#�QO" � �XOP.
R��� � #���$ |�}E�6 � ��R=�6 � #���K"K �O�$¿��> � �X#�\"�� � +$ �#��#y5W�" Q" L�KQ#. r�q KO"�� P. ���Ä�L\#. P:�� �O�zP5�. �O"L�y� � +��X #. �}.#t� �"P. L�"�6�� 
|�X K"LJO �#�Q �. b�.P� 3#Ä�e" �O�$¿�>
|.#t5� KPÇ}�Ä D�E¼ ��#X#�\ �"P. |�X j�u� ��F OK �X#�\O#w ��Pz O�`F �w 4X" �Q� �5Ç� ��" P. L�w!'6

�� )ORRG )LJKWLQJ �� (PHUJHQF\ (QODUJHPHQW

�Q#WzOR�. Æ��w ��. ��R�5�X |��X �P�h�� �6#��"Lu" #. �~#�5F" �#�PdJ #. �O"Pda" �}.#t� R�� � �O�z � |�X�#��XOP�. � L�KQ#. L�#. 
+��X �KPw Zw�Pq Q" LÃ. �}¼#q�. ���A�� �4X" �O�Pa �P�m � �O�z ��O"Pda"K"K O"Pu 4�P� KO�� ���#X#�\ )Ã�PX �"�5. 
�5qPz �#=�" ��#�-�PI6 Pz!" #6 KP�z 3O�¼�O�z{�e PX#6PX OK s�uK�4J"KP2 �O�z4��t6 �. #�
4�P� � �O"L�y� �����

��$O#w 
O#h5�" KO�� �"R�� �. L�"�5. #6 K�\ �O"L�y� +�J �[��� L�#. �O�z 
L�KPz CPd� �}-u ZI. OK �Ç�#�B���KP�\P. ���B ��� ZI. OK "O #��O�z,�PI6 �}¼" |�"�Ä �L\#. �5\"K�.��X 4~#F OK �O�z��O Q" +$�KPw R�OPX ��O�z�EdX Z�#XPq ��O�z�K�~#\ � ��L. OK+#zO �Y�"P6 �L�L2 ��O�zR�Pw!#J �#���"�P�\ �y5I�Wz �YRl~ ��#W�" � 3#�"��F �}�X� �. �O�z,�PI6 �KO�� ��" OK |�_p6 �. � |_q OK �w KKPz f�E}� L�#. #��O�z�F"Pe OK r�q �#�PdJ #. �}.#t� �"P. ����" 3#Ç�� �O�z4J#X Q" LÃ. 
r�q�}¼" |�"�Ä #. �}.#t� �#�\�O�XOP. �.ZI. ��" ��"K" OK �O��" Q" �4X" �L�KPz8E.���Q"KP2�� �O"KP.�P�. �#�Q OK
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+$ �KPwR�OPX |.#t� OK �O�z�O"L�y� �������
+��X |.#t� OK �O�z�q#w!#� j#p6O" 
�$4}Ä �w4X" �$ ��O Q" +$�KPw R�OPX �O�z,�PI6 �X#X" |}Ä Q" �Ç�|_p� O�d. ��O�z�Q#WzOR.� �"��Ä 4E6 �LÃ.ZI. OK |Ç[� ��" #. �}.#t� �#�}F�"O #. �d."O OK �4X" �O�-Ä�O�z��O Q" �$ �L\ R�OPX �. P=�� L�"�6�� �w CPe +��X Q" P5zOR. �.��X j�u� P. ���Ä �L\ L�"�J 8E.OK R�� KO����" OK �w L\#. P:�� �O�zj#p6O" Z�#w OK L�"�6��R�� o}5I� |�"�Ä Q" �\#� �O�z4W[� �L�L2 
K�[.�4X" �L\8E. |_p� O�e�. ��� ZI.

Z�#XPq O#�� �������
�#�#> � �L\ K#=�" �O�z�#���"�P�\ ��O OK L�#. ,X#�� ��#�z Z\�2 Æ� L�K �Q#>" "�� � +$ �w �te#�� OK	#���"�P�\ � ;#6
 �O�z��O OK ��#�zZ\�2 �KKPzP2 )Ã�PX #��zK#5q"�Pq � #��K�z � #��PpF � K�\4�P� �K�XPq��w ��[F� �#�#��z � #��6��. P�#X #�" �L�KPz �O"L�y� �.�J �. 
Q"L�"�[B � ��#-�Q n"L�" �"P. L�#. #��ÇX �QP� �#�p}Ä nNF �L�KPznNF � �L�w 
ZI. ����" �"Lu"Æ� �"��Ä �. L�#. 
L�\#. �5\"K PdJ �O�z�"P. L��"�6����#�#> OK �4X" �O�z�O"L�y� OK ��� 3#Ç� �}�> Q" 
�#�#2O#�B cX�6 ��#�z Z\�2 �. �KO"�3"O#WJ ���P6 �#�. �}.#t�� �"P�. ,X#�� �#�[\�2 ��� ZI. s.#d� L�#. 
L\#. P6L�L\ Z�#XPq � �K�. K#�Q �#�P> 4ÄPX �w!3#��"��F � �#W�" KPÇ}�Ä Q" �\#� Z�#XPq Z�#w �"P. �5�P�L� 3#�"Lu" L�#. �$ P. ���Ä �K�O O#w!�. Z�#XPq��. �#����Q � ��#JK�O �. �XP5XK ��E� �"P. �~#�" �. �Q��#���#���"O L�"�6��3#�"Lu" ��" �}�> Q" �KKPz {#�Ä"R��� � �#�[F" � #��#W�" � ��}t� |�#X� KKP6 �"P. �O�z ;#6 Q" �K#p5X" ��E� 
�O�z��O Q" 3#�"��F O�-Ä 
#��O�z!K#=�" �L\#. ��� � �#[F" 
3�$��\#� 
#��#W�" �}�X��. �O�zC�dX,�PI6 �Z�#XPq Z�#w �"P. �Q� �#���¼�6#��O��z,�PI6 � Z�#XPq Z�#w OK L�"�6�� �#[F" � �KP� KKP6 �"P. �O�z��qPe �. ,X#�� �XP5XK �#��"O�L\#. P:�� O#�W.

+#zO �Y�"P6 O#�� �������
KO�� �}-u �#�}_q OK �w �L�.��"K � v!#J V�> �L��#� �}�"�Ä Q" P�m �. 
�O�z �K�~#\ � ��L. OK +#zO � Y�"P6�L�"�L\ K#=�" �O�z�K�~#\ � ��L. OK3#�"��F �}�X� �. �w4X" ��#��PpF OK+$ M�p� Q" �\#� 
4qPz O"Pu �XOP.#�J"O�X��" �KKPz�� PdJ K#=�" 8Ä#. �.��X �#��O�KOK �O�z�K�~#\� ��L. OK �L\ K#=�" �#��PpF � #�J"O�X�~#�5F" ,�PI6 �+$K#�Q Y�"P6 Q" #6 KKPz �w!"P5� � �L\ P2 ,X#�� D~#_� P�#X #� v!#J #. Æ[J |_q OK L�#.P2 �w!"P5� D~#_� #. L�#. R�� ÆB�w 3#�"��F �#��#y�#�2 � #�J"O�X ��� �K�\�P�z�}> �.��X �#��O�KOK �O�z!
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#. �w4X" �L\ �.P=6 #��BO�� �#���#J �3#Ä#�5>" KO�� OK ��.#[� |�#W� ��B O�[w OK ������"��Ä �. �L��\� �O�z��"�P�\ ��OP. �$�w!"P6 �,X#�� v!#JZI2 ���A�� �L�"�KPwP2 "O #��$�5. �}�> Q"o}5I� K"�� #. s�OR6�KKPz��Y�"P6 �"R�� Z�#w � #�J"O�X � #�wP6 �KPwP2 8Ä#. 
��#JK�O4�X OK �$ O�#=� P5W.
�y5I�Wz �YRl~ O#�� �������

��O4}Ä ��" �. �L�L2 ��" �4X#��O�z �."PJ �"P. <�"O 4}Ä Æ� 
�O�z�Ç[J 4�X OK ��"�P�\ D~#_� YRl~Ph� OKÆ[J v!#J �"P. �w �-�\ #. R�Pw!#J 3O�¼�$ OK 
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�#���"P-��\ �L��\��� �L�.�t-�e �¼�_J � ����Ä �#��"P-�\ ��Pz �K �. �#\�K#p5X" j�� U#X"P. #��"P-�\

�� 5RDG 'LVWULFW �� 3DWURO 5RDG

OK �KKPz��� �F"Pe ��K#> �K�LE� #� �P�\ 
��#5X" 
�O�[w DdX OK ����Ä�#�Q#�� ���'6 O�h�� �. ����Ä��#�Q OK � L\#. Ph�L� L�#. �K#_5u" �O��P�. P9w!"LF ��Ç�� ���R� |u"LF4�#ÄO 
�¼�_J �#��"P-�\ 7"LF"�L�P�z O"Pu �K#p5X" KO�� )�5F � �K�. �O�Pa �#\K�>� )Ãu"� �w K�\ �5J#X
|�#� K"L5�" OK #��"P-�\ ��" 4X" P5�. 
#��"P-�\ 7"LF" OK �K#p5X" KO�� D~#_� OK �>�6 |.#u ���>�qP¼ �"P.{#_6" |E� OK �KO"K �$ Q" �K#p5X" j�� �. �y5W. �"P-�\ ½PÄ �K�\ �F"Pe �$ P. K��Ä �� � �O�z�#5X"O �. 4-W��"P-�\ �~�e ,�\ �4X" �OK�JYKPz �"P. �-X#�� j#Ã\ ���'6 �"P. �O�z�Q#X¾�PÄ �. Q#�� 
�O�z �. �"P-�\3O�¼OK #6 L\#. �tq" � �. �K��Ä � Q" P5�w L�#-� �"P-�\ ��qPe OK �-�#> �#�-�\ �L\#. L¼OK �» Q"Z�. L�#-�4i#pF �"P. �L\#. ���Bo}Ä �#���\#� KPÇ}�Ä �#Ç�" 
�-�#> �#�-�\ 4i#pF �"P. ��#�z Z\�2 Q" �K#p5X"��OOK�LF #6 ��� ��" � K�\ �L�\�2 �5WÇ\ x�X #� �,X#�� �L�.��"K #. �\ ���Æ� #. ,�\ DdX L�#. �"P-�\�L.#� K"L5�" R�� �O�z;#6 DdX
L�L�> ,X#��� D~#_�� Q" L�#. �¼�_J #� ����Ä�#��"P-�\ 7"LF" �"P. �w 4X" �O�Pa R�� �5Ç� ��" Pw!MZ�#w �. P=�� �"P-�\ 4J#X )��a � K�\ �K#p5X" O�h�� ��" �"P. �O�zR�Pw!#J Q" L�#-� �>�A�� �. � KPw �K#p5X"�K�[� R�� �O�z;#6½PÄ

�O�z ;#6 ��O �XP5XK �K#> �����
�O�z�XOQ#. O�h�� �. #6 K�\��7"LF" �O�z;#6 ��OOK ���Q4[z �K#> �"��Ä �. �XP5XK �K#> ¿u"�� �`Ã. OK�KKPz �K#p5X" �R�5X |�X 3#�"Lu" � �$3"P��Ã6 �

���



¿u"�� P9w!" OK �KO"K ;#6 ��O�XP5XK �K#> Q" �K#p5X" 4�Ãa� � �O�z½PÄ �. �y5W. �XP5XK �K#> ��" ½PÄR�� �qPe �K 
����ÄKKP6 �"P. �$ Q" �O"KP.�P�. nL� #. ¿u"�� �`Ã. OK � K�\��7"LF" �qPeÆ� ;#6 ��O �K#>Æ� �F"Pe 3O�¼ OK �K"K �#=�" "O �Q� ���.Z�2 �O�z�F"Pe �}FP� OK L�#. 3O�¼ ��" OK �w K�\�� �5J#X

�� 7XUQRXWV �� 7XUQDURXQGV

�4qPz Ph� OK |.#t� �OK�J O�-Ä � #��OK�Jou�6 �"P. ���#��#y5W�" #6 4X" �Q� 
;#6 ��O �K#> �"P. �qPe�4X" P5� �»» P."P. 
L\#-� |¼#q LF ��" OK �"P-�\ �w �6O�¼ OK Py�LÇ� Q" #��#y5W�" ��" �"P. ,X#�� �}¼#q�}E� �#�Q#�� � �O�z�#5X"O 
�K#> 3#�¼�_J 
�#zO#w�}¼#q P�h� �}�"�Ä�. �y5W. #��#y5W�" ��" s�uK 4�Ãu���4X" ��� |Ç\ s-e P. �#y5W�" Æ� K#Ã." 
L\#. P5� ��� �O�z;#6½PÄ �w �6O�¼ OK 
{#9� �"��Ä �. �KO"K

�O�z;#6 ��O�XP5XK �K#> P�W� OK �#y5W�" ���� |Ç\
4X" �Q� 
�O�z��O �XP5XK �K#> �#�5�" OK]�_I. � �O�z;#6 ��O OK #��OK�J �KQO�K O�h�� �. ���A����� ½PÄ �. �XP5XK �K#> �"P. ���QO�K|E� Æ� K#Ã." �KPw ���.Z�2 �qPe Æ� �#��K#> OK �-X#�� �#�}E��4X" ��� |Ç\ #. s.#d� 
P5�

���



�O�z;#6 ��O�XP5XK �K#> P�W� OK �KQO�K|E� ���� |Ç\
�O�z #. ¿e#t5� �#��Q#X ���

�#�}.#w #� �+${#t5�" �#�~#�#w 
Q#z #� 4p� 
+${#t5�" �#��~�~ �P�h� �p}5I� �#��Q#X4X" �Ç�� 
#��O�zP�W� OK#� �F"Pe �}FP� OK �w �6O�¼ OK 
L�w ¿du "O �O�z �K�~#\ #� ��L. 3O�¼ ��" OK � L�#�� O�-Ä �P�m � �p}6 � rP.D~#_� #. �Q#X j�� �K 3O�#=� ]#J �#�5�X#WF � {�¼" �. �q#w �>�6 
�$ #. ¿e#t5� �#��Q#X � �O�z4J#X�O��z]�_I�. � #��Q#�X Q" �"LwP� �"P. �L> �#�PdJ Q�P. {#�5F" 
K�[� �Ç�5X�2 #� �R}q 
��5. � �w!#J�>O#J DdX OKY�"P6 �L�L2 j�u� {#�5F" 
�O�z3O�#=� OK +$ Q"P6 �L�$�#. � �.��X c�"P\ OK "P�Q �K�O��Q" +$ 4[� {#�5F" {#F ��Ä OK �KO"K K�>� �O�z �K�~#\ #� ��L. OK +#zO �L�L2 K"LJO ���A�� � ¿e#t5� �Q#X�`Ã. ����Q ��" OK �KO"K K�>� R�� �~�~|J"K �. v!#J 3"OM M�p� #� � �O�z�K�~#\� ��L.|J"K �. �~�~3�#_6" |E��K�\�� �O#\" �$ �. P�Q OK �w L�w Q�P. 4X" �Ç�� Py�K �X#X"^�#t��O�z��O Q" Æ�q"P6 O�-Ä Q" �\#� �#�[�6 #� ��#u�qv!#J O#[q P."P. OK #��~�~ �q#w4��#t� �LÄ ��O�z��L. #� � �K�~#\4W[� Q" �\#� �#�5wPF #. #��~�~3�#_6" r#-d�" 4�}.#u �LÄ �D~#_� ��" �q#w �w!"P6 �LÄ #� #��~�~n"Pe" OK �L\ �5I�O D~#_� �K�.,X#��#� �
�O�z��L. � �K�~#\ OK3#Ã�#� {#t5�" �~�~b�dJ]�_I. � #��Q#X O�-Ä Q" L�#. �#Ç��"�5F 
r�q3#Ç� �. �>�6 #.O�-Ä |�~K�. 4X" �Ç�� �w�d�"P\ ���B OK "N~ �4X" P�N2#�+#�5>" P�" ��" 
KO"�� �`Ã. OK #�" 
K����O"KK�J��O #� |J"K Q" L�L> �~�~cJ O�-Ä #� �~�~cJÆ� P�W� P��l6 
K�>�� �~�~cJÆ� ��O Q" L�L> �O�zÆ� P�W�

���



�4X" �Q� P�Q ��� |�"�Ä �. �>�6 
K�\ K#=�" K�>�� �O�z!�O�zj#p6O" ��$ ��#. Q"P6 OK]�_I. 
|�X K"LJO ��"�"Pq � 3L� �	�}t: �#�P> #. �[Ç�Q �~�~cJ 
K#�Q #� �w O#[q #. �~�~ cJ
 �~�~cJ j�� ��~�~n"Pe" v!#J �w!"P6 �"R�� � �$3�#_6" � �~�~cJ �"�Q#X �#ÇE5X" �b�d�J P��W� OK �qPe Æ� �#�P�\ �."PJ �#�Q OK #� �~�~ cJ �y5WÇ\ c�"P\ OK �~�~ �#�P> ¿du �#Ç�" �+��X �#y�� �}t: �#�P>Q#�� KO��3#ÃqK �3"P��Ã6 �#=�" 4~��X �{�-u |.#u o}5I� �#��5W�X ���R� ��~�~cJ 4WÇ\ #� +#zO �L�L2 Q" �\#� |�5E� <�#5� ��~�~ b�dJ �O"L�y� �4J#X �}-u +O#=6 �
�O�Pa #��O�z|J"K #� P�Q Q" �~�~ b�dJ O�-Ä OK R�� ����Ä�#�O#�Ã� �PX Æ� 
r�q |�"�Ä �. �>�6 P. ���ÄO�-Ä #. �W�#t� OK #��O�z;#6 ��O Q" #��~�~ O�-Ä �w4\"K �>�6 L�#. #�" �4X" �L�$��� �O#�\{�L> OK �w4X"� Q#z {#t5�" �#��~�~ �"P. ]�_I. P�" ��" � K�\ �K"K D�>P6 L�#. � 4X" P5�. #��O�z �K�~#\ #� ��L. |J"K Q" #��$�KO"K 3O�Pa O#[q 4E6 �#��~�~
�L\ �K"K �#�O#�Ã� U#X"P. b�dJ ��" L�#. 
KO"K K�>� �~�~ b�dJ 
�O�zP�W� OK �w �6O�¼ OK 
K��� �>�6 L�#.P�W� �#Ç�" 3O�¼OK #� � �L\¾��Ã6 #� C�¼" �O�z�"P>" Q" |-u ��R~ 3O�¼OK �L��\�XOP. ��� {�L> OKK�>�� �~�~ 
KO"L� K�>� ��#>�.#> #� ¾��Ã6 
P��Ã6 #� C�¼" �#Ç�" Pz!" 3O�¼ ��" P�m OK � KKPz #>�.#> #��$4E6 �~�~cJ �"P. �T�� �. P�" ��" �K��� �K#p5X" �O�z��O OKL�L> �~�~cJ Q" �$ �#>�. � K�\ P2 �5. #. )E�>P6�5\"K �O�z�K�~#\ P. �"�L��w,�PI6 O#:$ L�"�6�� O#[q 4E6 �~�~ b�dJ Q" 4[� #� 4WÇ\ �4X" �O�Pa O#[q4E6 b�dJ OK 
L�w �P�z�}> Py�K �#�~#�X #� Q#z O"Pq Q" �w �6"R��=6 #� ¿�PX {P5�w �#�P�\ Q" �K#p5X" �L\#.�4X" ��"R~" O#[q
��" KO"K �#Ç�" �Ç�$ |�~K�. �~� 
4X" Q#=� �O�z Q" #��$ O�-Ä �BPz!" 
K�>�� �}t: ZÇ�Q �#��~�~ #. b#-6O" OKPh�� Q" L�#. �O�z7"LF" Q" |-u "N~ 
L\#. �5\"L� "O �O�znPe Q" �L\ KO"� O#. |�E6 �"P. �Q� 4��#t� b�dJ�L\ ���d� ��#w #��$4��#t�

���



>�� @ �O�zQ" �~�~cJ O�-Ä �#�O#�Ã� ��� {�L>L�L> �~�~cJ O�-Ä �~�~cJ �L�#� �#>P. �~�~ O�-Ä 4�Ãa�#� |J"K 
;#6 ��O Q" P�Q OK �O�z��L. Q" �K�~#\ OK K�>����#. OK �,�\ ��O +$ ���[�. Q"P6 �O�z! Ph�KO�� O#�Ã�+$ ���[�. Q"P6 � �4X" +�J c�"P\ OK �~�~cJ L\ ���d� L�#.� � "O �O�znPe Q" �L\ KO"� �#�O#. P."P. OK �q#w4��#t� �~�~cJ L�#.�L\#. �5\"K� O�-Ä |.#t� OK4��#t� �"P. "O v!#J Q" �q#wZ\�2 L�#. �~�~ b�dJ�L\#. �5\"K ��y�X |�#X� #� �OK�J� P�Q ��P�� #. �}.#t� �"P. "O ,X#�� Z\�2 #� �q#w�O"KP�z L�#. �~�~ cJ�L\#. �5\"K �O�#�\ �L�L2 �. b�.P� O#[q� � � 4W[� |.#t� OK �q#w�P�N2n#dÃ�" Q" 3�#_6" |E� OK L�#. �~�~ cJ�L\#. O"KO�JP. O#h5�" KO��Z[w �� � � �#�Q OK �#�P> ¿�PX ¿du �"P. "O �Q�3"L���6 L�#. O#[q 4E6 �~�~cJ�L\#. �5\"K �~�~4WÇ\ #� 4[�� � OK �O"Pda" ¿du O�h�� �. �6"L���6 �"O"K L�#. �}t: �#�P> #. �~�~cJ4�X OK �~�~cJ �#�5�" OK �qPe Æ� �#�P�\ �KPÇ� |�Ä �#y���L\#. ��#JK�O� �L�L2 �. 4-W� �K�~#\D~#_� � �� �K�LE� OK �~�~cJ P�Q OK���KO"K 4�X#WF +#zO P�N2M�p� D~#_� �O�z�Ç[J 4�X� �. 4-W� �O�z��L. D~#_� � �K�O O#w!�.�KO"K 4�X#WF +#zO �L�L2

���



K"LÃ6 � 4X" Q#=� �O�z��L. #� �K�~#\ Q" �}t: �#�P> #. �#��~�~ O�-Ä #��6 
L�L> �~�~ b�dJ 7"LF" 3O�¼ OKYPq #� �4X" �L\ �5J#X P�N2M�p� D~#_� Q" �"�O�zPz!" �L.#� Z�#w �Ç�� |u"LF �. L�#. #��$ K#Ã." � b�dJ ��"O�-Ä �O�z��" Q" �"�~�~ L�#-� �>� @�� �. 
KO"K4�#Ia P5� ��� Q" P5�w ��#JK�O4�X OK �$4XK�#. P�N2#�M�p��K�\ �K"K
���[�. Q"P6 Q" P6�#. �Q"P6 OK �O�z ��L. OK #� �$ ;#6 ��O Q" 4X" P5�. 
�O�z P�W� Q" L�L> �~�~ cJ O�-Ä ��¼"P�h� �6�Ç[� Q�P. {#�5F" �~� 
L.#��� Z�#w O#�W. �O�z��L. � �K�~#\3�Ç[� 4~#F ��" OK �BPz!" �L\#. |�X� ��L. Q" �~�~ ;�PJ |E� OK �O�zZ�#XPq #� �y5W[.$ 
+��X �#�Q OK �$ �L\ r�Pl� P:" P. �~�~ �L\ O�#�\�KO"K K�>� |�X �#�P> OK O�#�\ �#W>" KO�JP. P:" P. �~�~,�PI6
�R}q �#��~�~4i#pF 3O�Pa 
4\"K Ph�L� L�#. �O�z��L. � �K�~#\ Q" �~�~cJ O�-Ä #. b#-6O" OK �w�Py�K �5Ç�Q" �K#p5X" #. �5i#pF �#�[\�2 �Ä�� Q" �K#p5X" ����Q ��" OK 
4X" �Ç�R�q #� ��#���\ +PI� |�"�Ä |.#t� OK

�� %LWXPHQ �� &RDO 7DU
�� (SR[\ 3DLQWV

b�.P� �#�KO"L�#5X" 4�#ÄO #. �}�6"�}2 �#�[\�2 � ��Ww�2"x�O 
�#��X 
��"Pdu 
�]�_I� P�u �P�h� �K"���. 
�q#w O"Lt� �. L�#. 
�q#w4��#t� � ��"P�z 4�¼#J �K�."O"K P. ���Ä�K#p5X" KO���5i#pF K"�� �KKPz�� ��¼�6�}�6"�}2 #� ��5. �~�~b�dJ 
L�w |�E6 �.�J �. "O3O"PF �>OK3"P��l6 � L\#. UP5XK OK �w ���R� #. �4~��X�L�O"K+PI� |�"�Ä |.#t� OK �.�J )5-W� 4��#t�
P�W� OK L�5W� ��5. )6L�Ä �w �Py�K o}5I� 3#W�X'6 � #��Q#X 
4\Nz �$ Pw!M �wo}5I� �~�~ b�dJ P. ���Ä�#�~#�#w 
#�}2 �#���#2 
n"Pe" ���ÇW�se#�� � �a"O" �Q ��}I6 �#��A�OK �P�h� �6#W�X'6 �KKPz��7"LF" �O�z!�U#�6 ��E� �. �q#w4uK L�#. �O�z�F"Pe �#y�� OK �w �P�m � #���p�X 
#�R�OPX 
��"P�5[w �#�L�-.$ 
+$ {#t5�"�O#t5�#�� 4W[� j�a�� 
+#zO � Y�"P6 �}�W� �. �>�6 P. ���Ä 
����Q ��" OK �KKPz {�N-� �O�z #. #��$ {#_6"4WX � o�Ã�a �K�~#�\ c�"P\ �w ��#�Q ]�_I. 
4X" O"KO�JP. �P5[�. 4�X#WF Q" R�� �O�z � 3#W�X'6K�\4��t6 �O"NzO#.Z�2 3#�"Lu" #. "P>" Q" |-u ��5. �Q#X � �O�z{#_6" �K�LE�4X" P5�. c�"P\ ��" OK �4X"�LXP. |u"LF �. �O#t5�#� �#�5W[� #6
�q#w �w!"P6 �\QP~ #� �R.�B#2 �#�Ç5}m Q" �K#p5X" #. L�#. �#Ç�" 3O�¼ OK 
��5. �#��Q#X #. �O�z{#_6" |E� OKL�#. 
��y�X ��\#� Æ5}m O#w �#�Q OK��5. �Q#X�"P. PdJ {#�5F" #� � �q#w�#`q �K�-� 3O�¼OK � K��� K#=�"�KPw �K#p5X" �5XK �#�Ç5}m Q"
P:" P. "P�Q �4X" ��5. �#��Q#X ��}w 3O�#=� OK �O�z�#���"�P�\ 4i#pF �. �>�6 
�d."O ��" OK Py�K ��� �5Ç�L�#. "N~ �KO"K K�>� �O�z��L. �y5W[.$ �Z�#XPq � �#�P> OKY#[5m" Q�P. {#�5F" 
O�#=� �#��Q#X |Ç\ P��l6�KKPz 4i#pF �K�LE� ��" OK �O�z��"�P�\ 
,X#�� �#�\�O #.

���



¿>"P� 4XP�q ��
��#��#�#2 
�Ç�S�~��. � ��#�5J#X ,X#�� �#�\�O #. �.��X �#���#JK�O �O"��K 4i#pF � P�W� C�¼" ������� �#5W.#6 
Q"P�\ �#y[�"K 
�X#� �L�� 
L\O" �X#�\O#w!����� 
�"P�" �Q"KP2�Q#X O�#[� ��XL��� 
�5�B �WFL�E� 
+��X {P5�w �#�\�O �W�#t� � �XOP. ��+$�XL��� �#�KO"L�#5X" ���6 CPe 
�Ç��Ç6��S �#zL�K Q" ��"PE¼ �#��XOP. ���q KO�� OK ��#���¼�6 ������ 
�P�� 3O"Q� 
O�[w!����� O��P�\ 
�P�� 3O"Q� 
+$�XL��� �#�KO"L�#5X" CPe 
+��X {P5�w �#�FPe 3#Ã~#d� �#���"O ������� 
�"P�6 �#y[�"K 3"O#[5�" 
�#�O#�Ã� 
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