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,~#d� 4XP�q
�������Ep¼ �������"��Ä�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �P�z!�=�5� � �}w�.#�QO" ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � P�N2#�+#�5>" �L�Ä �d�E� 4W�Q 3"P:" ����������� � � � � � � � � � � � � � � � � � � � � � � � � � ¿.#�� P. ��Ry�#> |.#uP�m � P�N2#�4[zP. 3"P:" ����������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � NJ%� � ¿.#�� 4XP�q ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � #�5X��2 �»�������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �YO"Rz ���6 OK �T�� 3#hF�� ������� � � � � � � � � � � � � � � � � � � � � � � ,��_6 � �XOP. |F"P� 
�d�E� 4W�Q �.#�QO" YO"Rz �O"K" �JPB ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���#X#�\ �}FP� ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���>�6 �}FP� ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �}�_p6 �}FP� ������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��O"KP.�P�. �}FP� ������� � � � � � � � � � �#�5�~#Ãq �JPB #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �L�.�#�Q �JPB s.#d6 |�Ã~"O�5XK ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �#�FPe #� � CPe ��"P>" � �6#Ã~#d��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � #�5X��2  �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��d�E� 4W�Q c."�a �3"OPt� � ���"�u �� �O#�\ 4X��2�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � NJ%� � ¿.#�� ��

7



��Lt��#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� KO"L�#5X" ���6 �. K�Jo�#i� U#X"P. O�[w+$�XL��� KO"L�#5X" P5qK|F"P� #. Pi#�5� �}�_p6 � ���>�6 
��#X#�\ � �}FP� �X �"P. KO"L�#5X" ��" ���6 �K��� �"Lu" ��#JK�O �XL����L�KPz �R�O��#�P. ��#JK�O �XL��� �#�FPe �}�> Q" ��"P�Ä �#�FPe ,~#m 3#Ã~#d� {��Ã��}FP� 3#Ã~#d� Q" �[I. �"��Ä�. ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d�Ph�KO�� �#�FPe #� � CPe KKPz ��}Ã� �A�#�B �}FP� ��" �#�#2 OK �K�\�� +�WE� #�FPe ���z��" ��#X#�\�\�2�[B O�.R� �#�FPe #� � CPe Q" �ou�5� �}FP� ���� OK3#Ã~#d� 
4X" �d�E� 4W�Q K#F 3"P:" �"O"K�L�#[� ��>�6 |.#u 3"P:" ���z@�� �d�E� 4W�Q 3#Ã~#d� Q" �}FP� ��" �#�#2 OK �w �6O�¼ OK �L�KPz L�"�JQ#�� KO�� 
�}FP� ��" K�LF Q" P6"Pq ��#��XOP. 4X" �Ç�� KO"�� Q" �JP. OK �L\ L�"�Jou�5� 3#Ã~#d� 
L�KPy��Ã~#d� P� L��#� 3#Ã~#d� ��" 
{#F P� OK �L�[w L�"�J ���>�6 �}FP� �. 3#Ã~#d� ��" ���"K 3O�¼ �$ OK �w L\#.P. �d�E� 4W�Q �#�5�K�LE� �. �>�6 #. P5[�. 3#Ã~#d� �K"K �#=�" �LÄ #� � �#=�" ��>�6 �#5X"O OK 
��#X#�\�KP�N2�� 3O�¼ ��"PE¼ 3#Ã~#d� |u"LF �P�zO#w!�. � K�>�� �#��K"K ��#2�"P�. ��w 4X" ��#�O#�Ã�� � c�."��a 
#�}��Ã~"O�5XK 
#�O#Ç�"O � |�#\ ¿>P� +#5w �"��Ä �. �O Z�2 KO"L�#5X"���" Q" �[I�. �4X" �O�P�a ��#X#�\ �}FP� OK ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d�^�_I6 ��#X#�\ �}FP� OK ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz ���6 Y�O�. R�� KO"L�#5X"� L��#� O�[wOK�d�E� 4W�Q 3#Ã~#d� �"O PX P. K�>�� �#��O"�\K �JP. �. KO"L�#5X" ��" ���6 OK �4X" �L\ �K"K���R� �PJ�#. � #������ |�}E6 � ��R=6 � �O"KP.����� 
�O�Pa �#��K"K 4�K�LE� 
�X#�\O#w �q#w ��#z!$ �LÄO�Lt��~"�5�F #�O��[w P�#�X OK K�>��� �#��KO"L�#5X" � �.P=6 Q" � �L\ �K"K �q#w �#�. 
3#Ã~#d� �K"K �#=�"�KP� �zL�Q4�p�w �#t6O" � O�[w OK O"L�#2 �ÃX�6 �#ÇE5X" �#5X"O OKZ\�w ��" #6 L\#. �4X" �L\ �P�z!�P�.�L5q" L�p�
Pa#F KO"L�#5X" Q" �K#p5X" OK �T��3#hF�� �}FP� OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. ¿>P� �"��Ä�. KO"L�#5X" ��"�. "O �#zL��w!�K#p5X" �>�6 
Pa#F KO"L�#5X" �P.O#w OK |��W6 � ��#���"O O�h�� �. �4X" �L\ ���L6 ��#X#�\�L�#���� ,}> |�M 3#Ç��L�"��Wt6 |.#u |�M R�#�5� ��Pz �K �. ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" �#����\ ��]#J �#�FPe �d�E� 4W�Q �.#�QO"  �"�td�� �#�FPe �d�E� 4W�Q �.#�QO"  
KKPz�� K�LE� ]#J CPe Æ� �d�E� 4W�Q 3"P:" �.#�QO" �. ]#J �#�FPe �d�E� 4W�Q �.#�QO"�td�� Æ� OK �w CPe L�B �d�E� 4W�Q �.#�QO" �. �"�td�� �#�FPe �d�E� 4W�Q �.#�QO" �w�$ {#F
�



�K�LE�� �K�\�� b�.P� 
L�O"K |.#t5� P�:'6 Py�LÇ� OK �d�E� 4W�Q �#zL�K Q" � L��\�� �Ã~#d� ��Ã�KO"��� Q" �JP. OK � 4X" �K#�Q 4ÃX� �"O"K )-~#m �"�td�� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d��K�O P6"Pq R�� �O�[w �L\ ���Ã6 �#�QP� Q" 4X" �Ç���"�td��� �#��FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� � ]#J �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d�#. �d."O OK �"�T�� 3#hF�� �w #>P� 
Pa#F KO"L�#5X" OK ��" K�>� #. 
4X" �K#�Q vP5[� ��>� �"O"K�L�"�L\ L�u KO"�� ��" 
�5\"K r"L_� r�q �.#�QO" ���\ �K� ���>��6 
��#X#��\ �}�FP� �X OK ��"P�Ä �#�FPe ,~#m L��#� 
��#JK�O �XL��� �#�FPe 3#Ã~#d� ��4W�Q �.#�QO" 3#Ã~#d� �"P. �"��#z!"L> KO"L�#5X" r�q|F"P� Q"Æ�P� OK �KKPz�� �#=�" �}�_p6 �F"Pe��#X#�\ �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. (P_E�� Pa#F KO"L�#5X" �KO"K K�>� �d�E��d�E�� 4W�Q 3#Ã~#d� �. b�.P� 3#�"Lu" Q" �JP. #�[I. Q" �`Ã. OK ��" K�>� #. 
4X" �L\ ���L6�d�E� 4W�Q 3#Ã~#d� OK 4X" �Q�ZI. �#�� 3O�Pa,WFP. �w��"P>" #� � �}�_p6 �F"Pe �}FP��4X" �L\ �K"K CP\ 
KP�N2 �#=�" ���>�6 �}FP�OK o}5I� �#�[I. 4��~�" ,WFP. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" ���\ 
KO"L�#5X" ��" OK ����d�E�� 4W�Q �.#�QO" YO"Rz!� OK #�[I. �#�� ,�6P6 �w�~#F OK 
4X" �L\ ��h�6 
3#Ã~#d� �"P>"�#=�" OK #�[I. ,�6P6 #. �d�E� 4W�Q �.#�QO" �YO"Rz!� OK #�[I. ,�6P6 
Py�K 3O#-Ä�. �4X" 3�#p5��4W�� �#WÇ� �d�E� 4W�Q �.#�QO" �3#Ã~#d��4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" OK �O�Pa 3#Ç� ��}w ��"O" 
Pa#F KO"L�#5X" ���6 OK ��� YP�y� ��P5Ã��X� OK ��#X#�\ �}FP� OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E�4ÃX� OK4�K�LE� �. �>�6 #. KO"�� �JP. OK4X" ���L. �4X" �L\ �L�K4~#F ��P6�}w!��"�#�[I. ���4X" �Ç�� #�FPe �K�LE� #� � |E� �d�E� 4W�Q �T�� c�"P\ � #�FPe�5qP�z O#�w!��. 
Ph�KO�� 3#Ã~#d� OK ���Ã� �#�[I. #��6 � L�\#. �5\"L� KP.O#w KO"L�#5X"�L��\��#�2 P. 4X" �Ç�� �$ ,��_6 � �XOP. |F"P� ���A�� � �d�E� 4W�Q �.#�QO" YO"Rz �O"K" �JPB ��KO"�� ��" OK P��l6 ���zP� 4X" ���L. �L��#�� P��l6 
CPe o}5I� |F"P� OK |�JK �#��#�Q#X 3#���_6Q�O �. 3"P��l6 ��PJ$ Q" j�e" O�h�� �. � L�KPz L�"�J f�E}� �L��$ OK KO"L�#5X" ��" /#B ��PJ$ OK�L�P�y. U#�6 |�JK �#��#�Q#X #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �T�� �#���Pz 4X" �Q� 
�L�$OK�. oi�� O�#[� �#XL��� #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
Pa#F KO"L�#5X" �#�[I. Q" �JP. OK ���4X" �L\�d�E� 4W�Q �.#�QO" �#5X"O OK �5~�K �#��#�Q#X KPÇ}�Ä K�-�. ]�_J OK ��#���¼�6 ��"O"�L�.¿�> �"P. "O �LÄ#W� ����Q 
�d�E� 4W�Q �.#�QO" �#�\O"Rz OK #���¼�6 ���z��" O"PÇ6 4X" L��"����Ç6 ,>��� � �K���� ���"P�q O�#[� �#XL��� #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#���Pz 3"Ph��KKPz ����Q ��" OK #��$ �O"K" O#5J#X ���P6 #W. �B � �5~�K �#��#zO" OK �d�E� 4W�Q 3"OPt�
�



�d�E�4W�Q c."�a �3"OPt� � ���"�u �O�$¿�> ��
���"�u cX�6 �L\ K#=�" �#�6O�Pa U#X"P. )���Ä ��"P�Ä �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d��XL���� �#��FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �KKPz�� �#=�" �d�E� 4W�Q c."�a � 3"OPt�4i#pF 
��#�> �PJ�#. � �"�td�� �#zL�K Q" ��}� DdX OK O"L�#2 �ÃX�6 gpF O�h�� �. �}� �#zL�K Q" R�� ��#JK�O�KP�N2�� 3O�¼ �$YPy� ��P5Ã�X� OK 4W�Q c�E� Q"4�K�LE� �. �>�6 #. 
��#JK�O �XL��� �#�FPe #� � CPe ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK�K�\ �>�6 |�M 3#Ç� �. 4X" �Q� #��6 
��#X#�\ �}FP� OK 3#Ã~#d��KKPz �.#�QO" 
�}� 3"OPt� #. 4t.#d� �. �>�6 #. #�FPe #� � CPe �K"K �#=�"  �K�\ |¼#F j�e"]�_J ��" OK �}}�~"��. �d�E� 4W�Q c."�a �3"OPt� Q"  3O�¼�. ���>�6 �}FP� OK 4X" �Q� � 4W�� �O�Pa �}FP� ��" OK �}}�~"��. 3"OPt� � ���"�u �XOP.  �KKPz �.#�QO" 3"OPt� ��" #. s.#d6 
,X#�� �#�O#Ç�"O ��"O" #. � KP�N2 �#=�" b�W-��K�\ �>�6 �T���. L�#���� ��>�6 "O P5[�. 3#Ã~#d� �K"K �#=�" �LÄ #� � �#=�" �w �6"OPt� � ���"�u �.  
���"�u ��}w 4X" �Q� 3#Ã~#d� j�P\ Q" |-u 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
PwN~"r�q 3#Ç� �. �>�6 #.��" �L�#�� �XOP. KO"K 3O�Pa 3#Ã~#d� �#=�" OK #��$ 3#Ä"P� ��E� �. �w "O �d�E� 4W�Q c."�a � 3"OPt��KP�N2 �#=�" |�M �#�[I. OK 4X" �Q� #��XOP.#. b#-6O" OK 
O�[w OK �T�� 3#i�E}� P�#X � #���¼�6 
#�K#��[�2 
#���PF 
#�}�Ã~"O�5XK 
���"�u 
3"OPt�  ��#JK�O �XL��� �#�FPe Q" �\#� �d�E� 4W�Q |�#W��QP� se#�� OK ��#JK�O �XL��� �#�FPe ]�_J OK �}}�~"��. �d�E� 4W�Q c."�a �3"OPt�  Pw!M ��#X#�\ �}FP� �d�E� 4W�Q YO"Rz j�P\ OK �KP[q � �¼�J 3O�¼ �. 4X" �Q� #��XOP. ��" �L�ÇB�L�$|�M �#�[I. OK #��XOP. ��" �K"K �#=�" OK �Q��#���#���" O �L��\ ��"O" YO"Rz ��#�a OK �L�Ä3#Ç� � KKPz!� 4X"
3#F�d¼" � o�O#Ã6 ���4X" �Q� �w K�\�� KO�JP. �KLÃ5� 3#F�d¼" �o�O#Ã6 �. �d�E� 4W�Q c."�a �3"OPt� 
���"�u �XOP. OK�#�[I. OK Ph�KO�� 3#F�d¼" � o�O#Ã6 �KKPz �>�6 #��$ �P.O#w 3O�Pa �. �T���. � �L\Æ�Çp6 Py�LÇ� Q"� L�"�L\ �K"K CP\ |�M

���"�u �����LÄ"�u �3"OPt� ��P6P-5Ã� � ��P5��� �X#X" ���#u Q" LÃ. � �L�XO O"Ny���#uV}=� ,��_6 �. �w�6"OPt� � LÄ"�u�L�"��Pz ��" OK 
L��\�� +�WE� O�[w�O#>
�



#���#����$ ������ KKPz��� "P�>�"�Q� )����Ä � ���6 ����#u ��Q"�� K#�5X" �. �w 4X" ��"P>" �#�\�O � 3"OPt� Q" �"�Ä��=��L\#. R�� ��q �#�KO"L�#5X" �L�P�zP.OK L�"�6��
#�KO"L�#5X" ������.P=6� �q 
�}Ä �K#5q" #> <�#5� P. �w L��\�� �5pz �Py�K UP5XK |.#u vO"L� #� ��q 3#_I[� �. #�KO"L�#5X"���6 #�Ãp��M ��� L��#6 #� � ���a sq"�6 � �O#Ç�� #. � �Ã�#> �O��P�. ����. DdX �#t6O" nL� #. � L�\#. ��5-��L�\#. �L�XO ,��_6 �. P-5Ã� ��#zO" ��X Q" � �L\

	���W�"��w!
 ��#�> 4W[� �����
KKPz��� ^I�[� #��5~�K 3"L�Ã6 � �X#X" �#���#�P. n"L�" 
�}w �#�5X#�X �$ OK �w �"�-�#> L�B r#9�� �.�4X" ��#��#��2 L�B #� Æ� |�#\ )-~#m � K�\�� �5pz ��#�> 4W[�
	|Ç6�P2
 ��#��#��2 �������. ]#J j�a�� #. b#-6O" OK^I[� ��"P>" � �}�Ä ���\ #. ��}Ã� n"L�" {�_F �"P. �w �"�-�#> L�B �#��2�L���z�� ��#��#��2 
L�KPz�� �R}� �$ �K"K �#=�" �. � LtÃ�� O�[w L�B

O�[w �d�E�4W�Q c."�a � 3"OPt� � ���"�u ���� ����"��u �Ä��=�� /#B ��PJ$ �. 4X" �Q� O�[w �d�E� 4W�Q c."�a � 3"OPt� � ���"�u �XOP. O�h���.P[5�� � ���6 4W�Q c�E� 4i#pF �#�Q#X V}=� O��" � �u�tF P5qK �}�X��. �w4W�Q c�E� 4i#pF 3"OPt��K�\ �Ã>"P� 4X" �L�KPz!�L\ ��"O" Pa#F KO"L�#5X" � �O#�\ 4X��2 OK #���"O �"��Ä�. �Ä��=� ��" OK �L�Ä 3#.�_� Q" �[I. �¼�J�4X"
�}}�~"��.3"L�Ã6 ���
4X#��$ 4�#ÄO �. �R}� � �KO"Nz �E¼ #��$ P. �"P�" 4~�K �w 4W�Q c�E� 4i#pF �. b�.P� �}}�~"��. 3"L�Ã6� �O#��\ 4X���2 OK #���"O �"��Ä�. #��$ �L�Ä ZI. �w 4X" �KLÃ5� �#���#��#��2 � ��#�> �#�5W[� � |�#\�4X" �L�KPz ��"O" Pa#F KO"L�#5X"

�



#����Rz � #�FPe 3#_I[��XOP. ��Q" �"�KP[q �XOP. 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� OKnPe Q" �L\ ��"O" 3#_I[� � #�\O"Rz Q" �K#p5X" #. ��#JK�O �XL��� �#�FPe #� � CPe OK |�JK �#�5�~#Ãq ��}w!P��:'6 �.#��QO" ��#�2 3#Ä��e" ���" �KKP�z �#=�" #�FPe �. b�.P� ¿>"P� P�#X ���A�� � CPe O�#[� �#XL����K�. L�"�J CPe �K�LE� #� � |E� 4W�Q c�E� P. #�FPe #� � CPe OK |JL��M �#�5�~#ÃqP5qK ��#JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� Q" �"�6�� "OZI. ��" OK 3#Ã~#d� �"P. Q#�� KO�� 3#Ä�e"��#�P. � Y�O � ���"K R�� � 
���#JK�O �XL��� 3#�"Lu" � #��Q#X� �"��Ä 4E6 �P�� 3O"Q� +$�XL��� KO"L�#5X"��#�5�Wu OK PwN~"r�q Q#�� KO��3#Ä�e" Q" �"�¼�J �KO�$4XK�. 	� ��� ��P[�
 ��#JK�O �XL��� �5��w O#w!�4X" �L\ �K"K CP\ 
L�$ L�"�J �2 OK �w!
��#JK�O �XL��� 3#�"Lu" � #��Q#X 4XP�q ����4X" |�M O"Pu �. �L\ K#� KO"L�#5X" s-e O�[w OK ���.Z�2 |.#u #� � <�"O ��#JK�O �XL��� 3#�"Lu" � #��Q#X

�� *URLQ �� 5HYHWPHQW

��Ç[.$  �Z\�2  

�� /HYHH �� 5HWDLQLQJ ZDOO

��O�z!  

�� )ORRG ZDOO �� *XLGH EDQN

	��� � �L�-}�X O"��K 
��#-�y� #� |�#F O"��K
 #�O"��K  

�� $SSURDFK EDQN �� &KHFN GDP � GHEULV GDP

	��� � ��XP5XK �O"��K 
��K#� �O"��K
 #��O"��K  	���� �P�y.�XO L�. 
�P�J'6 L�. 
��"P�5[w L�.+$ � LX 
���h�6 L�. 
�q"PE�" L�. 
L�.,�[� � L�.Q"Pq
#�L�.  

�� 6LOO ��� 'URS VWUXFWXUH
��� $SURQ ��� 6HGLPHQW GLYHUWHU

	��� � ��L�.Z�2 
���Ç\,�\ 
�L�.ow!
 P5W. �#��L��w4�-96  

��� 9DQH ��� 9RUWH[ WXEH

	��� � P�y.�XO L�. 
���."KPz �~�~ 
�� �P2 
���"KPzP. +�XO
+�XO �#��L��wO#��  

��� )ORRGZD\V ��� &XW � RII

�� #��"P}�X  ��P.�#�� {#�#w!  

�



�� 1DYLJDWLRQ &KDQQHO �� &OHDULQJ DQG 6QDJJLQJ

���"P�5[w �"P.$  �.�P��  ��#�#�z � ¿�"�� �Q#Ww!#2  ��#JK�O Q" �X#� � �\ 4\"KP.  
��#JK�O �XL��� 3#�"Lu" � #��Q#X �. b�.P� o�O#Ã6 ����#��FP�e #�� � CPe �L�.�t-e � #�5�~#Ãq ��#X#�\ OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��#���"O O�h�� �.� 4X" �L\ �K"K CP\ |�M �#�[I. OK O#_5J" �. ��#JK�O �XL��� 3#�"Lu" � #��Q#X o�O#Ã6 
��#JK�O �XL���

�Ç[.$ �����
�#�P> cX�6 �L\ |�F 3#.�XO �Q"L�"�}6 
Z�#XPq Q" �O#�w 4i#pF O�h�� �. #���#JK�O OK �w �Q#X j��Æ��"���"Q #. � �$ |J"K 4�X �. ��#JK�O |F#X Q" 
�#�P> s�Ä Z�"Rq" #� �^I[� P�W� Æ� OK �#�P> 4�"L�
,X#��� Z\�2 #. �w!#J � ��\ 
�y�X D~#_� � Q" �K#p5X" #. #��Ç[.$ �KKPz�� 7"LF" �#�P> 4�> �. 4-W�

�� *DELRQ �� 3HUPHDEOH �2SHQ�

	�Q#.
 ONy.$ �}¼" �5XK �K �. )���Ä #��Ç[.$ �L��\�� �5J#X �x�XO�6 ���A�� � �R}q #� ��5. 
�.�B �#�Ã�\

�� ,PSHUPHDEOH �&ORVH� �� )HQFLQJ

�L��\�� ��Wt6 	��5W.
 ONz!#�+$ �
Z\�2 �����O�h�� �. � �5[z 7"LF" �#�P> 3"Q"�� �. � ��#JK�O |F#X 3O�#=� OK �w L�5W� ��#��Q#X 
�5i#pF �#�[\�2�"P. #��$ Q" )��a �L��K�� |Ç\ "O ����� �#5X"O #. �O#�w Æ� � L��O�� O#w �. P�N2Z�#XPq �#��O#�w 4i#pFO�6 
�y�X �#�[\�2 � �. �"�6�� �$ j"��" Q" �K�\�� �K#p5X" R�� �P�m � #��Ç[.$ 
#��O�z 
#�R�Pw!#J ,�\ 4i#pF�L�P�y. O"Pu �~�t� ��" OK L��"�6�� R�� ��#�z �#�[\�2 �KPw �O#\" �P�m � �"�W�w 
��"�KP� 
�5~#pX$ 
��5. 
�y�X
�O�z! �����Zt�� #�6 K�\�� �5J#X �$ K"L5�" OK � ��#JK�O nPe �K |F"�X Q" o}5I� |¼"�q OK �w ��#6�w �w!#J �O"��K�#����Q � L�w #p�" 
K�O�� ��P�. K�J �Ã�-e |F"�X Q" ��#JK�O +$ �w �.��X �#��O�K OK "O �Ä��_� |F"�X�L�w 4hq#E� �y5qPz +$ Q" "O ��#JK�O n"Pe"

�



#�O"��K �����
�5. �P�h� �ÇE� ��#�5J#X D~#_� Q" �K#p5X" #. �~�e �#�O"��K 3O�¼ �. �w |�X #� � Z�#XPq O#�� �Q#X �Ä���5\"K K�>� ��"P>" 3�Ç[�#� � �5\"L� K�>� #�\�O P�#X �"P. �q#w �#`q �w �te#�� OK �P�m � +�B 
x�X�"P. �w 	�#-�y�
 |�#F �#�O"��K#� � L��\��7"LF" �P�\ se#�� OK �w L�.|�X �#�O"��K �KKPz�� K#=�" 
L\#.�L�"����� ��" Q" 
L��O�� O#w �. �O#�w ,�PI6 �YR�O Q" �P�z�}>
#��O"��K �����+$4�"L� � O#�� �"P. �P�m � |2 
R�OPX 
L�. 
LXÆ� ��qPe OK �w �L��w 4�"L� ��5i#pF �O"��K #� R�Pw!#J �Ä���K�\�� �5J#X Ph� KO�� P�W� OK
#�L�. ������Q#X"L> 
+$ Q"P6 �KO�$�#. 
+$ n"PE�" O�h�� �. 	��#JK�O ½PÄ OK
 ��#JK�O P�W� OK �w L�5W� ��#��Q#X���� L�.,�[� 
L�.Q"Pq 
P�y.�XO �#�L�.
 �q"PE�" �#�L�. �L��\�� �5J#X ���� +�XO O#�� 
4u�� �P�JM 
�#�P>�L�"����� ��" Q"

P5W. �#��L��w4�-96 ������5J#X �y5W[.$ � Z�#XPq P."P. OK P5W. 4i#pF O�h�� �. ��#JK�O Q" �[I. OK �w L�5W� �5i#pF ��#��Q#X�L��#� ��#��Q#X �L�P�z�� O"Pu �K#p5X" KO�� R�� 	�Ç\,�\ P�h�
 �SP�" v!��5X" �"P. ��#z #��Q#X ��" �L��\���L�5W� #��L��w 4�-96 j"��" Q" ��� � L�.Z�2 
�Ç\,�\ 
L�.ow!
+�XO �#��L��wO#�� ������q"PE�" �#�~#�#w |JL� OK #� � ��#JK�O P�W� OK #�~#�#w �. �K�O�+�XOZ�#w #� � O#�� �"P. �w L�5W� ��#��Q#X�L��\�� 7"LF"

#��"P}�X �����

�� )ORRG 3ODLQ

OK �w K�\�� �5pz �q"PE�" #� ONzO#�w �"P.$ �. R�� � �$ O�#=� ��.��X P5W. Q" ��#�5�Wu � ��#JK�O Æ� �"P.$ �.�L�w�� O�-Ä �$ Q" +��X �#�P> 
|�X j�u� �#y��

�



P.�#�� �#�~#�#w! �»�����KKPz�� K#=�" �Ä��_� O�e�. 
��#JK�O P�W� C�¼" O�h�� �. P.�#�� �#�~#�#w!@��2 Æ� P�W� 
#��J � @�2 {�e OK �5qP.$ ��#JK�O Æ� OK �#�P> 
�$ K"LJO L��O OK �w 4X" �"�L�L2 P.�#���=�5� OK � L�w�� K#=�" "O �L�L> {#�#w � 4wPF P6��t5W� � P5�#6�w )5-W� �"P.$ Æ� {�e OK � �KPw #�O "O]#J�KKPz�� O�wN�@�2 nNF �. P=��
��"P�5[w �"P.$ �������KP�z�� 3O�¼ �.$�P."P6 � ��"P�5[w �$ OK �w K�\�� �5pz �"��#JK�O #� ��"P.$ �.

�.�P�� ������4�Wu �. #� ��#JK�O Q" ��P�. �. �$ {#t5�" � ��#JK�O �#��O#�w #� P5W. Q" �.�XO K"�� 4\"KP. �. ��#JK�O �.�P��#. �w 3#�}�Ä ��" �K�\�� r�e" 
L\#-� �}¼" ��"P.$ �. �$ KL=� 4[zQ#. � �L\ s}Ã� {#�5F" �w 
�$ Q" �Py�Ks��Ã6 �¾�PÃ6 O�h���. 
KP�z�� �#=�" O�#�\ �#�.�P�� � P1�PÇX" 
�Ç��#Ç� |�. � P�h� �6�$��\#� Q" �K#p5X"�ON�y.$ 4�qP�i Z�"Rq" � D~#_� Q" �K#p5X" 
�#�P> P5W. K�-�. 
��"P�5[w ,X#�� c�"P\ ���'6 �"P. ��#JK�O�KP�z�� �#=�"
�#�#�z � ¿�"���Q#Ww!#2 ��������"P.$Æ� P5W. OK �L���O #� �K#5q" �#�#�z #� �#5JOKnNF � 	���� #�y�X 
{#l\$ 
3#.�XO �P�h�
 ¿�"�� �Q#Ww!#2 �.�K�\�� �5pz ��#JK�O #�

��#JK�O Q" �X#� � �\4\"KP. ������OK �qP_� D~#_� �"��Ä �. ��#JK�O ��\#F � P5W. Q" ��#�5�Wu Q" 	���� �X#� 
�\
 �"��#JK�O D~#_� 4\"KP. �.�K�\�� r�e" ���� �5. 4J#X 
�q#¼ 7"LF" 
�Q#W�"O
��#X#�\ �}FP� OK ��#JK�O �XL��� 3#�"Lu" � #��Q#X �"P. ����Ä3#Ä�e" ����Ä" ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� OK Q#�� KO�� ����Ä3#Ä�e"KO"L�#5X" P5qK ��#JK�O �XL��� �5��w cX�6 
�L\ ���6 �Ä��=� s-e 
�"�td�� �#�FPe #� � ]#J �#�FPe Q"�.#�QO" |�Ã~"O�5XK ����� ZI. OK ���#JK�O �XL��� 3#�"Lu" � #��Q#X� �"��Ä 4E6 �P�� 3O"Q� +$�XL����4X" �L�\ �K"K CP\ o~" ���� �O#�\ KO"L�#5X" 	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�QZI�. Q" �"�6�� "O Ph�KO�� �#�FPe #� � CPe ]�_J OK ��#X#�\ 3#Ã~#d� OK Q#�� KO�� 3#Ä�e" ��"P.#�.�K"K CP\3#Ä�e" ���4X" ���L. �4qPz O#w!�. #����Rz � #�FPe 3#_I[� �XOP. OK � K���;"PI5X" PwN~"r�q�5\"K KP.O#w 3#Ä�e" Q" �JP. #��6 #�FPe #� � CPe j��,WFP. � �5\"L� KP.O#w 4X" �Ç�� ZI. ��" OK �L\�L\#.

�



��#2 3#Ä�e" �����OK O�wN�
 ��#JK�O �XL��� 3#�"Lu" #� � #��Q#X 
CPe ��#-� OK �w 4X" �6#Ä�e" ��}w � Q" 3O#-Ä ��#2 3#Ä�e"OK 3#Ä�e" ��" Q" �[I. �K�\�� �5qPz O#w!�. 	��#JK�O �XL��� 3#�"Lu" � #��Q#X �. b�.P� o�O#Ã6 
��� ZI.�L\#. �5\"K KP.O#w 4X" �Ç�� ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO"�KKPz �O�$¿�> P�Q CP\ �. O#_5J" �. 4X" �Q� P�Q 3#Ä�e"�~#�5F" |E� �L�P�zP.OK �w,X#�� U#�t� #. ��#JK�O 4�Ãu�� ��~#�5F" �#�FPe #� �CPe �K�LE� �[t�  �L\#. �a"O" �P.O#w � 3#�}�Ä �"P>" #� � #��Q#X��#JK�O �XL��� 3#�"Lu" P�#X � #��Q#X ����Ä ��2  �~#�5F" �aPu ¿.#�� �[t� � �#zO#w �~#�5F" |E� �[t� 
CPe |E� �. �XP5XK �#��K#> �[t�  +��X � �S�~�OL�� 
�X#�\"�� �#��XOP. �¼�J  Ph�KO�� �#�[I. OK �X#�\���Q � �X#�\4I�O 
+�XO �Z�#XPq 
Æ�~�OL�� �#��XOP. �¼�J  ��#JK�O +$4�p�w �#��XOP. �¼�J  
��#�5J#X �#��zT�� �����3O�¼ �. 4X" �Q� 
��#JK�O �XL��� Ph�KO�� �#�FPe #� � CPe OK 3#�"Lu" #� � #��Q#X ��#�5J#X �#��zT���������� #�6 �������� ZI. OK �"Lu" #� � �Q#X P� OK 4���"#. 3#Ç� �K�\ �XOP. �~#�>" � �KP[q O#�W.�K"K CP�\ o~" ���� �O#�\ 
	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK�XL���� 3#��"L�u" � #��Q#�X
 ��#�JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� U#X"P. 3#Ç� ��" �4X" �L\�L�"�L�KPz ���Ã6 �P�� 3O"Q�+$�XL��� KO"L�#5X" P5qK 	��#JK�O

3#�}�Ä ���4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe OK Ph�KO�� 3#�"Lu" #� � #��Q#X OK 3#�}�Ä Q" �"�KP[q �¼�J3#��"L�u" � #��Q#�X
 ��#�JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� Q" �K#p5X" #. L�#. �¼�J ��" �K�\ ���6�L\#. P�Q 3#Ç� ��#F � �L\ ���6 �P�� 3O"Q� KO"L�#5X" P5qK 	��#JK�O �XL�����E� � �R�Pw!#J � �O"KP-w!#J 3#�}�Ä �-�Pt6 �=F 
�$ 4�Ãu�� � �-�Pt6 4F#W� � ���Q �Q#X�K#�$  �$ �"P>"D~#_� ���'6 |E� 
�O"L�y� � �KPwO#-�" 
�-�Pt6 �=F 
D~#_� j�� � D~#_� �P.O#w!  #��$ �"P>" ��E� � �R}q 
��5. 
��#�. �#�O#w �-�Pt6 �=F � ��#�5J#X 3#�}�Ä  3#�}�Ä �"P>" 3L�  #�FPe #� � CPe �"P>" Q" �\#� L�"Q K"�� ¿qK �y��yB  s�Ä � DdX � ¿-�� 4�Ãu�� � �aPu ¿.#��  K"LÃ6 
4�qPi 
j�� � Q#��KO�� 3�$��\#�  �5\"L�. 3���W6 
�6#�LJ 3���W6 
#��#zP��Ã6 
�#�wO#w 4�#u" |E� � ��#zO#w3���W6  #� � CPe Q" �O"KP.�P�. � "P>" �}FP� OK ^_I5� � �K#Ä ��#W�" ��P�� �-�Pt6 KO�$P. � ��#W�" ��P��  #�FPe
�



�[I. � �6��Ç[6�#��zT����#X#�\ � 3#Ä�e" �O�$¿�> ���#�FPe #. b#-6O" OK �[I. � �6��Ç[6 �#��zT�� ��#X#�\ ���A�� � 3#Ä�e" �O�$¿�> Y�OZI. ��" OK3LÄ#W� 3#Ä�e" �O�$¿�> �. #��6 ��ZI. ��" OK �L\ �#=�" �#���#���" O �4X" �L\ �K"K CP\ ��#JK�O �XL����L�#���� �#�Ä "O ��#JK�O �XL��� �#�FPe #� � CPe �. b�.P� �[I. �L�Ä|�#W� �Ç}. 
L�w��
K�>�� ¿.#�� � 3#Ä�e" �O�$¿�> ���� K�LE�� �#��Q 3L� OK )���Ä ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d�� 3#Ä��e" �O�$¿��> ���"P.#��. �KKPz�� �#=�" ��"PE¼ 3#Ã~#d� |u"LF �P�zO#w!�. � K�>�� �#��K"K ��#2P.� KO"K KP.O#w P�Q KO"�� OK]�_J�. 3#Ä�e" ��" �L�w�� ,Ww �"�T�� 4���" �6#Ä�e" K�>�� ¿.#�� ��#X#�\

�� 6WXG\ DUHD �� 6FRSH RI ZRUN

�3#Ã~#d� �K�LE� ���Ã6  �3#Ã~#d� K�LF ���Ã6  �d�E� 4W�Q 3"P:" �.#�QO"  CPe ,��_6 � �.#�QO" �6��Ç[6 �JPB  
CPe �"P>" |F"P� 
3#Ã~#d� �K"K �#=�" �}FP� OK |�JK �#�[I. 4X" �Q� "L5." 
PwN~"r�q 3#Ç� �. �>�6 #.�Q�3#Ä�e" �O�$¿�> �. V1X �L��\ ��#X#�\ 3#Ã~#d� ,��_6 �}FP� �PJ�#. � �d�E� 4W�Q Z�#2 |F"P��KKPz �"Lu" Æ�P� 3#�#Ç�" �. �>�6 #. #�[I. ��}w Q"
|�JK �#�[I. � 3��Ç[6 ��#X#�\ ����#=�" CPe �K�LE� OK K�>�� |JL��M 3��Ç[6 LF #6 L�#. 3#Ã~#d� OK |�JK �#�[I. � 3��Ç[6 ��#X#�\�L�w��,Ww �"�T�� 4���" P�Q �L�Ä |��K �. ��#X#�\ ��" �KP�N2�d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� �K"K �#=�" O�h�� �. 3#Ä�e" ���6  #�FPe #� � CPe O#:$ Q" Ph�KO�� �#�[I. #� � 3��Ç[6 �P�N2P�:'6 �"R�� ��#X#�\  �#��#�Q#X � 3��Ç[6 � �5~�K �#��#�Q#X � 3��Ç[6 |�#\ R�#�5� ��Pz �K OK |JL��M 3��Ç[6 #� � #�[I.�4X" �L�$ P�Q �#�[I. OK �L\ K#� 3��Ç[6 #. KO�JP. Y�O �L�"��Wt6 |.#u �5~�KP�m

�5~�K �#��#�Q#X �3��Ç[6 ������. �w ��#��#�Q#X ���A�� � ��#JK�O �XL��� �#�FPe #� � CPe OK |JL��M �5~�K �#��#�Q#X L�KPz Pw!M �w�#�B�. �w ��#> #6 #��#�Q#X ��" �L��\ ���Ã6 4X" �Q� 
L�L��K�X ��#X#�\ 3#Ã~#d� �"P. 3#Ä�e" ,Ww ¿.#�� �"��Ä� Q" L�6O#-Ä K�\�� b�.P� o}5I� |F"P� OK ��#JK�O �XL��� �#�O#w 4Ã�-e�P�� 3O"Q�  

��



�QO�#[w 3O"Q�  �Q#XP�\ � �ÇW� 3O"Q�  �Ç\R2 YQ��$� �#�OK � 4\"L�. 3O"Q�  �P5WzK"K 3O"Q�  �P."P6 � �"O 3O"Q�  �zL�Q#X K#�> 3O"Q�  O�[w3O"Q�  4W�Q c�E� 4i#pF �#�Q#X  �#pÃ`5W� K#��. � �"O"LX#2 �#1X OK +$�XL��� ZI.  #��O"L�#5X" �-uP5�P�m 7K"�F �#�K#5X  
�5~�KP�m �#��#�Q#X �3��Ç[6 �����#� � CPe ��#X#�\ 3#Ã~#d� OK 3#Ä�e" ,Ww L�p� ¿.#�� Q" 4X" �Ç�� �5~�KP�m �#��#�Q#X � 3��Ç[6 �JP.
��#�JK�O �XL���� �#�FPe #� � CPe YP5Wz � 4ÃX� 
4Ã�-e �. �>�6 #. �L�\#. ��#JK�O �XL��� �#�FPe�L��\ ¿u"� L�p� 4X" �Ç�� CPe �K�LE� #� � �td�� OK P�Q �5~�KP�m 3��Ç[64W�Q c�E� �#���=�"  4W�Q c�E� #. c-6P� �#��5\O P�#X �4W�Q c�E� �#��LÇ[�"K  ¿�#�¼ �#�#Ç�L�X  +�a#q � +$ 
�.$ �#�O#w �"O#Ç�#��2 #� � O�#[� �#XL��� �#�5wP\  |JL��M �5~�KP�m 3��Ç[6 ���zP�  

�[I. 3#Ä�e" �O�$¿�> �����#�LF"� ���z��" +#�m OK � #�[I. OK �d�E� 4W�Q {P5�w �#�LF"� #. U#�6 �}�X��. #�[I. Q" 3#Ä�e" ,Ww!�L��Ä P. "O �d�E� 4W�Q O��" �K"K �#=�" �p�i� �w ���Ã� �#X#�\O#w #� � �d�E� 4W�Q �#X#�\O#w #. U#�6�KKPz�� PW�� 
L�O"K�#X#�\O#�w #�� � #�L�F"� #. �d�E� 4W�Q ��#X#�\ 3#Ã~#d� �"P. �L\ +#I5�" �d�E� 4W�Q 3#Ã~#d� ��Pz!�3#Ã~#d� 4XP2PX ���Ã6 Q"V2 
�d�E� 4W�Q 3#Ã~#d� j�P\ OKb#-6O" ��" �L��#���� O"PuP. b#-6O" PwN~"r�qL�B 4wP\ #. vP5[� 3#W}> 4X" �Ç�� #W. �B � KKPz�� O"PuP. �O�Pa 3#W}> |�Ç[6 �e �� �5XP2PX �.�L.#� 3O�Pa o}5I� ZI.OK |�JK �#�[I. #. (KL=� 4X" �Q� R�� #�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ YO"Rz ��"O" Q" |-u�KKPz Ph�{K#-6 �L\ �#=�" 3#�"Lu" ]�_J
��



�[I. 3#Ä�e" L5X � K"K �����K"K �[I. ��. 3#e#-6O" |¼#F ��#JK�O �XL��� �#�FPe #� �CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� OK�Q� 3#Ä�e" ��" ]�_J OK �4X" Ph�KO�� ZI. � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��. 3#Ä�e" L5X ��K�\ �>�6 P�Q 3#Ç� �. 4X"OK #���$ �K���� f#�E~ � Ph�KO��� �#�FPe #� � CPe #. b#-6O" OK �[I. �P-� |�#W� ���Ã6 � ��#X#�\  ��#X#�\ 3#Ã~#d�K�L�F s�uL�6 �#5�X"O OK |�#�W� |�}E�6 � ��R=�6 � #�[I�. OK c.O�M K"Pq" � �#X#�\O#w #. Ph�{K#-6  

�� 6FRSLQJ �� ,QIRUPDWLF

3#Ã~#d� �K�LE� � �3#Ã~#d�#�[I. OK ���#XOj�e"3#�#Ç�" � #�O"Rq"�P� 
#���#I.#5w #� � K#�X" Rw!"P� OK �O�Pa �#��K"K ¿.#�� ���Ã6  
��#�W�" ��P��� ����'6 Ph� Q" �d�E� 4W�Q ��#X#�\ 3#Ã~#d� 4�P�L� OK �[I. 3#�#Ç�" �P�zO#w!�.  �>K�. � �~#� ¿.#�� ���'6 
U#�\O#w {K#-6 
�#ÇX" � |t� � |�F 
��#y[�#�Q$ � �O"KP.����� 3���W6#�FPe #� � CPe ,��_6 �T���. � �d�E� 4W�Q �.#�QO" 3#Ã~#d� �O"K" �JPB OK #�[I. Zt� ��#X#�\  

��



K�>�� ¿a���#X#�\ ��K�>�� 4�Ãa� 4X" �Q� "L5." 
��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ �}FP� OK��#X#�\ �K��� ��#X#�\ "O �"�td�� �#�FPe #� �]#J �#�FPe Q" P�N2P�:'6 �td�� #� � �K�LE� �d�E� 4W�Q�KP�N2��� �#=��" 
K"K ^�I�[6 C�a��. "O �L�Ä �d�E� 4W�Q 3"P:" �"�5. �w �LF OK ���Ã� �}FP� ��" OK

�� (QYLURQPHQWDO IDFWRUV �� 5HDFK

�K#_5u" 
�Ç�S�~��. 
��#���\ 
�Ç�R�q ��d�E� 4W�Q �L�Ä|�"�Ä �L�P�zP. OK �d�E� 4W�Q K�>�� 4�Ãa��4X" CPe �K�LE� #� � |E� �Ä#�5>" �U#X"P. �w ��#JK�O �XL��� �#�FPe #� � CPe �K�LE� #� � |E� �. PwN~"r�q�d�E� 4W�Q |�"�Ä �XOP. ���"K#. �}E� OK #�FPe ��" �A�#�B �K�\�� b�.P� 
4X" �L\ ���Ã6 �d�E� 4W�Q 3#Ã~#d� �#X#�\O#w ��Pz3"Ph�K�LE� �Q#. �$ �. b�.P� � K�>�� 3#Ä�e" �. �XOP. ���"K 
L�\#. CPd� ��#JK�O Q" ��"�Q#. OK #� � K�LE� �P5Wz!#��XOP�. ���"K 
L\#. ��#JK�O P�W� K"L5�" OK �Ã�X� se#�� �L�P�zP.OK Ph�KO�� �#�FPe �A�#�B �~� 
KKPz���d�E� 4W�Q |�"�Ä L�#. KO"�� ���z��" OK �KKPz3�#p5� c�"P\ #. ��#�[I. |�#\ 4X" �Ç�� R�� � �5q#� YP5Wz!�L��\ �XOP. 
4E¼ �. ��Pt� �d�E� 4W�Q �.#�QO" �"P. #�[I. ��" ��� OK Ph�KO��OK ��#JK�O �XL��� �#�FPe #� � CPe #. c-6P� �d�E� 4W�Q K�>�� 4�Ãa� 4J#�\ �"P. �O�Pa �#��XOP.�L�"�L\�L�.�t-e P�Q ���#�Ä 4E6 ��#X#�\ �}FP���#���\ � �Ç�R�q c�E�  

�� (FRORJLF �� ,QGLFDWRUV

��5J#�\ ��. �#�_J#\ �}w��#X#�\  �K#_5u" � �Ä#�5>" c�E�  "O ��#X#��\ �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK |JL��M �d�E� 4W�Q |�"�Ä PwN~"r�q �#��XOP.� 3#Ä��e" U#�X"P. )6L�Ä �Q� �#��XOP. �L��\�� |�#\ 
L�KPz �XOP. L�#. R�� �w "O ���#��p~�� � �5qPzP.OKO#�W. �#�[�#�Q$ � #��O"KP.����� �. 4X" �Ç�� 3#Ä�e" L�L\ K�-�w KO"�� OK �~� 
KKPz�� �#=�" K�>�� �#��K"K3#Ã~#d�� 4}_�J ,-X�. 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� 
�}FP� ��" OK 
4X" �}W� �A�$ �L\#. Q#�� K�LE��KP�N2�� �#=�" {L5W� � s�uK {#F ��Ä OK � K�LE� O#�W. 
��#X#�\
��#���\ � �Ç�R�q c�E� ���� 4X" P�Q �d�E� 4W�Q |�"�Ä |�#\ ��#���\ � �Ç�R�q c�E� �XOP.�X#�\"��  �S�~�OL��  ��#JK�O Æ�~�OL��  

��



+�XO �Z�#XPq  ��#JK�O +$4�p�w!  ����QP�Q �#�.$  �R�J|�X  �X#�\���Q  

�� 5LYHU PRUSKRORJ\ �� &OLPDWHV

���#JK�O �X#�\4I�O  �X#�\�~R~Q  �X#�\v!#J  #� � CPe Q" �O"KP.�P�. � "P>" P:" P. P�N2P�:'6 �#�_J#\ 4X" �Q��d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� OK�#���K"K Q" �K#p5�X" #�. �L�\ K#�� |�"�Ä �XOP. �L��\ ��#X#�\ PwN~"r�q |�"�Ä OK ��#JK�O �XL��� �#�FPe¿.#�� Q" 3#Ä�e" �O�$KPz #� � ��#X#�\ �}FP� OK O�#[� �#XL��� �}�X��. #�FPe #� � CPe �"P. �L\ �O�$¿�>� L�"�L\�L�.�t-e P�Q �#�[I. OK O�.R� �#�_J#\ �KKPz�� PW�� o}5I�
�X#�\"�� ������KKPz �XOP. �~#�>" 3O�¼ �. #�FPe #� � CPe �K�LE� OK P�Q 3#Ä�e" L�#. ZI. ��" OK���#X �#�K cX�5� � ���#X � ��#�#� P9w!"LF 
���#X � ��#�#� |u"LF cX�5�  �$ �"R�� �-X#E� � P�I-6 O#�$ �XOP.  �td�� �zL�O#. ���#X � ��#�#� cX�5� �"R��  	�td�� �zL�O#. ��SO
 {#X {�_q � #��#� {�e OK �zL�O#. ¿�Q�6 �y��yB  {#X OK �td�� ��> 3��R� |w �. nP. �"R�� 4-W�  4.�eO � K#. O#�$ |�}E6 � ��R=6  �Ã~#d� KO�� �td�� 	�"�� � +$
��~#u" Q" �P��_6 ��"O"  
�S�~�OL�� �����#�FPe #� � CPe |E� OK ���#X � ��#�#� KO�$�=F � �L. cX�5�  #�FPe #� � CPe |E� OK �~#X �»» � �» 
�� 
�» 
� 
� 4[zP. �#��O�K �"P. #�.��X �L. P�K#t�  ��#JK�O +$ ¿.#�� Q" �O"KP.�P�. K�>�� ¿a� �~#�>" �XOP.  

��



��#JK�O Æ�~�OL�� �����#�FPe #� � CPe |E� OK Ph�KO�� ¿e#t� K#Ã." K�LF  

�� 'RPLQDQW GLVFKDUJH �� 7HPSHUDWXUH UHJLPH

#�FPe #� � CPe |E� OK 	��#2 �L. � �,~#m �L. 
CPe �L.
 Ph�KO�� �#��L. ��~�" KO�$P.  � r�q �#��L. #. Pi#�5� P9w!"LF 4ÄPX � cX�5� 4ÄPX 
�P.Q ,�Pa
 �Ç�~�OL�� �#��_I[� KO�$P.  	#�FPe #� � CPe |E� OK s�Ä#�FPe #� � CPe |E� OK CPe �L. �#�P> Q" �\#� ��#JK�O ��\#F �P�z|�X ���2 ��~�" �XOP.  �L��OR> �#���#JK�O �#�P> ��~�" �XOP.  
+�XO �Z�#XPq �����#�FPe #� � CPe |E� OK ��#JK�O +$+�XO4h}m ���#X � ��#�#� cX�5� ��~�" KO�$P.  #�FPe #� � CPe |E� OK ���#X +�XO |w �. �$ 4-W� �ow O#. �"R�� ��~�" KO�$P.  #�FPe #� � CPe |E� OK �P�N2 Z�#XPq �Z�#XPq j"��" �~#�>" �XOP.  #�FPe #� � CPe �K�LE� OK �"��#JK�O D~#_� 4\"KP. �~#�>" �XOP.  

+$4�p�w! �����#�FPe #� � CPe |E� OK �3O"PF �>OK ��SO ��~�" �XOP.  

�� 2[\JHQ VDWXUDWLRQ �� &KORULQDWHG K\GURFDUERQV

#�FPe #� � CPe |E� OK #��Q#. #� � �Q#. OK ���T�Ww!" j#-\" �"R�� KO�$P.  #�� � CP�e |E� OK s}Ã� K"�� 
�zP�6 
�. 
x�O �|�#\ ��#JK�O +$ �Ç�R�q 3#�¼�_J �~#�>" �XOP.  #�FPe
�5IX 
�Ç�P5Ç~" 4�"L� 
{�}E� K"�� |w 
S+ �|�#\ ��#JK�O +$��#���\ 3#�¼�_J �~#�>" �XOP.  #�FPe #� � CPe |E� OK ��LÃ�3Q" � 3#pWq 
�O"KP}w �#��.Pw�OL�� 
��y�X 3"R}q

�� %2' �� &ROLIRUP
�� (� &ROL

|E� OK ��}w!#�\P\" 
��Pp�}w 
��Ç�S�~��. ��T�Ww!" Q#�� |�#\ +$�Ç�S�~��. 3#�¼�_J �~#�>" �XOP.  #�FPe #� � CPe
����QP�Q �#�.$ �����#� � CPe |E� OK �$3"P��l6 �����QP�Q �#�.$ �#�5wPF 4�> �XOP. 
�$3"P��l6 � �"�I.$ DdX �XOP.  #�FPe

��



|w 
�Ç�P5Ç~" 4�"L� 
S+ 
3O"PF �>OK �|�#\ ����QP�Q +$ ��#���\ � �Ç�R�q 4�p�w �~#�>" �XOP.  #�FPe #� � CPe |E� OK O"KP}w �#��.Pw�OL�� 
��y�X 3"R}q 
{�}E� K"���}w!#�\P\" �"R�� 
�Pp�}w �"R�� �|�#\ ����QP�Q +$�Ç�S�~��. 4�p�w �~#�>" �XOP.  
�R�J|�X �����+��X j�u� K#=�" OK P:�� |�"�Ä �~#�>" �XOP.  #�FPe #� � CPe �Ã~#d� KO�� �K�LE� OK P�z|�X b#t� � #��Q#. �-�Pt6 ���Ã6  

�X#�\���Q �������#JK�O |�Ç[6 OK |�JK ��"�� � +$ � �X#�\���Q �#�L��$Pq �~#�>" �XOP.  � |�Ç\ � 4�Ã�a� � �Ed�X 3���Ç[6 �|�#\ 
�td�� �X#�\4I�O���Q 3#�¼�_J �~#�>" �XOP.  �EdX ½O"�Ä#�FPe #� � CPe �#�5J#X �"P. Q#�� KO�� D~#_� � �aPu ¿.#�� ��~�" KO�$P.  

�� 5LYHU PRUSKRORJ\ �� 0HDQGHUV

���#JK�O �X#�\4I�O �����KPÇ}�Ä 
�OK �~�e,�\ 
R�P.$ �a�F �q"Pz�2�6 4�Ãa� �. �>�6 #. �$ P�W� {�e OK ��#JK�O �Pq � j��  o}5I� �#��Q#. OK �#�P> ��SO � |�X n"Pz�OL�� 4�Ãa� 
�X#�\���Q 
��2 |Ç\ 
+�XO � Z�#XPq��#JK�O#�FPe #� � CPe �K�LE� OK ��#JK�O O"L�#2#� � O"L�#2 ��#��J � @�2 � #��Q#.  ��#JK�O {�e OK P5W. K"�� �L�.��"K � ,�\ 3"P��l6 �~#�>" �XOP.  

�� 0HDQGHULQJ �� %UDLGHG

� #��J#\ ��"L> #� �u�6 �#�}E� 
�K�. ��#�P\ #� ��P. �P. � ��[A�2 4�Ãa� �y��yB �~#�>" �XOP.  �#W�" 4~#JK Q" �\#� #� �Ã�-e |�"�Ä P:" OK 
#�FPe #� � CPe �"P. �Ã~#d� KO�� P�W� OK #�P.�#�� K#=�"�5\Nz OK�$ �X#�\4I�O P. �"��#JK�O D~#_� 4\"KP. 3"P�:'6  ��#JK�O OK K�>�� P5W. |Ç\ j�� � ��#JK�O P5W. ow ¿a� Q" ��"L5." YO"Rz!  
�X#�\�~R~Q �»����#�FPe #� � CPe �td�� OK �$ j�u� P6"�6 � �I�O#6 �#��~R~Q �~#�>" �XOP.  #�FPe #� � CPe �td�� OK {#Ãq �#�}Wz!  

��



�X#�\v!#J ������

�� &DWLRQ H[FKDQJH FDSDFLW\ �� 2UGHUV � VXE � RUGHUV

OK v!#J 	�����6#w {K#-6 4�qPi 
S+ 
 ��#���\ � 	�#�5J#X �4q#.
 �Ç�R�q 3#�¼�_J �~#�>" �XOP.  #�FPe #� � CPe �K�LE�#�FPe #� � CPe �K�LE� OK #�w!#J L�L> �L�.�t-e U#X"P. #��$ ��#���Pz P�Q � v!#J ÈOR. �#���Pz!  � CPe �K�LE� OK �P�N2Z�#XPq � j�� 
�q"Pz��R�q #. �d."O OK ��#JK�O �"��\#F �a"O" �~#�>" �XOP.  #�FPe #�

�� 7R[LFDQWV �� )HUWLOL]LQJ FRPSRXQGV

��X3"P:" #. �d."O OK v!#J OK ��y�X 3"R}q 
#�[wo}Ä 
#�[w4q$ �|�#\ ���X K"�� K�>� ��~�" KO�$P.  #�FPe #� � CPe �K�LE� OK �"O"�J�#�z #� � �#�#�z ��O P.#�FPe #� � CPe �K�LE� OK ��#JK�O �"��\#F �a"O" �#�w!#J OK ��K�w3#-�wP6 �~#�>" �XOP.  
P�N2P�:'6 �5J#�\ ��. �#�_J#\ �}w ��#X#�\ ����#�5�K�LE�� 4X" �Q� )6L�Ä ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ �}FP� OKQ#��� KO��� ���>�6 �}FP� OK �q#a" 3#Ã~#d� j�� �B �w��" � �L\ ��Ã� #�FPe #� � CPe |E� OK �5J#�\��.� CPe]�_J OK3�#`u ��-�Pt6 KO�$P. �#y�� OK R�� ZI. ��" �#��5q#� 4X" ���L. �KKPz �\�O 
K�. L�"�J�L�$ L�"�J O#w!�. �d�E� 4W�Q 3"P:" Z�#w �#����R� �. �>�6 #. #�FPe #��4X" �w!#J � �.$ �5J#�\��. �5W�X Q" �-�wP6 
KO"K O"Pu �$ OK ��#JK�O �w �"�td�� �5J#�\��. �5W�X ��¼"� �O��#> ¿�"�> �}�> Q" � �5J#�\��. |�"�Ä �y5W."� 
4X" �>�6 �#�#\ �5J#�\��. �#��5W�X ��" OK �A�$�td��� OK �Ä#�5�>" �K#_5u" |�"�Ä �PJ�#. � ��#���\ � �Ç�R�q |�"�Ä 
��#JK�O �Ç�~�OL�� c�"P\ �. ��#�z!,-�X ��. �4\"K �>��6 �T����. ��.$ �5J#�\���. � ��Ç[J �5J#�\��. |.#t5� P�:'6 �. L�#. �#�� ��" OK �4X"#�� � CP�e �. b�.P� �5J#�\��. �#��5W�X �XOP. OK 
��#X#�\ �}FP� OK 3#Ã~#d� 4Ã�-e � �#�Q 4�K�LE��L�O"K4���" �T���. P�Q 3#Ç� CPe �K�LE� OK 
��#JK�O �XL��� �#�FPe

4«�Ð"#. �#Ð¨S"w �JP. �ÉP5[� mÄ#}� �"O"K �#Ð#«y #ª �"O"LÏ#> �#�ÐwPy Q" �"©s��=� � �&RPPXQLW\� ©q�#> c��� LF"w ��#s ©¡«Xw©. �Ð#«y #ª w �O�Ï#> �#Ð©Ï�y �L}.¨wPy � �3RSXODWLRQ� 4«q�> c£ªS�z�ÄP��Ì!" �L}.¨KO LF"w ÎªP5uB�Ì � �6SHFLHV� ©Ï�y c

��>Pp6 � �E�Pp6 #� � �K#_5u" 4���" �"O"K �#����z �~#�>" �XOP.  

�� (QGDQJHUHG VSHFLHV

�½"Pt�" PdJ OK �#����z ��#X#�\  

��



�E�Pp6 #� � �K#_5u" �#����z �"�K �"P. �Q� �#����z �~#�>" �XOP.  ���"�"Pq #. ��#����z!
 �5J#�\��. �5W�X KPÇ}�Ä � O#5J#X �"�K �"P. 4���" #. �#����z �~#�>" �XOP.  	4�Ã�> L¼OK �» Q" Z�.4���"#. �#��#z4W�Q �XOP.  �XL���� �#��FPe #� � CPe Q" P�N2P�:'6 �w!#J � �.$ �X#�\4W�Q |�"�Ä 
L�$ L�"�J �2 OK �w ��#�[I. OK
L�KPz ¿u"� �>�6 KO�� �d�E� 4W�Q �.#�QO" ��#X#�\ �}FP� OK 4X" �Q� �w ��#�_J#\ ���A�� � ��#JK�O�L�"�L\ ��Ã�
�.$ �5J#�\��. �����

�� )ORUD �� )DXQD

#. �#�>" ��#JK�O ��O��#> ¿�"�> � ���#�z ¿�"�> 4X" �Q� ��#JK�O �.$ �5J#�\��. �~#�>" �XOP. O�h�� �.�#=��" P��Q 3#hF�� �. �>�6 #. L�#. �~#�>" �XOP. ��" �L��\ ��#X#�\ 	��� ZI.
 PwN~"r�q 3#Ç� �. �>�6�KP�N2��#JK�O �Ç�~�OL�� ���#���\ 
�Ç�R�q �#�P5�" O#2 �. 4-W� �.$�5J#�\��. |�"�Ä�#�5�X#WF ��#X#�\  ���>�6 �}FP� OK Q#�� KO�� �q#a" 3#Ã~#d� K�LF ���Ã6  �.$�5J#�\��. OK ��#JK�O �XL��� �#�FPe #� � CPe P:" P. |�5E� �#�5�K�LE� ��#X#�\  ��"K" �"P. �P�z���_6 �#5X"O OK #�FPe #� � CPe 4ÃX� � 4�qPi #. �d."O OK #�5�K�LE� ��~�" �.#�QO"  3#Ã~#d��4X" �L\ �K"K CP\ P�Q �#�5�Wu OK �w 4X" CPd� ���Ã� �d�E� 4W�Q |�"�Ä 
3#Ã~#d� Q" ZI. ��" OK
	"O�}q
 ��#JK�O ��#�z �Ã�#> �������

�� &RPPXQLW\ W\SH �� *HRJUDSKLFDO GLVWULEXWLRQ

¿�Q��6 
�¿��"��> j��� L�#�. �XOP�. ���" OK �K��\ �XOP�. �~#��>" 3O�¼�. 4X" �Q� ��#JK�O ��#�z �Ã�#>

�� 3RSXODWLRQ GHQVLW\ �� 3HULSK\WRQV

��" �p�w � ��w�.#�QO" �KKPz ��Ã� �#����z �w!"P6 �PJ�#. � ¿�"�> ��" �L��K|�Ç[6 ��� �#����z 
���#�q"Pl>s�P�e Q" #���$ +#��m OK #� � K�>�� �#��K"K oÃa 3O�¼ OK � K�>�� 3#Ä�e" � O#�$ ��#2 P. L�#.�� ¿�"�>�KP�N2 �#=�" K�LE� ��#y[�#�Q$ �#�\�O �P�zO#w!�. #� � ��"PE¼ 3#Ã~#d� �e ���Ä 4\"KP.P��Q |��"�Ä Q" L�$ L�"�J O#w!�. ��#JK�O �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� OK �w �"�L�Ä ��#�z ¿�"�>� L�"�L\ |�Ç[6�#���5�q�P2  

�� 0DFURSK\WRQV

�#�5�q�Pw!#�  

��



�. Q#�� ,-X �. �~� 
L��O�� O#�\�. ��#JK�O ��#�z �Ã�#> OK �L�Ä ¿�"�> Q" R�� #���5Ç��2�5�q 
4X" Pw!M �#�#\�#��FP�e #�� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� ¿dt� OK O#�W. ���R� |�E6 � K#�Q 4u� nP¼"N~ �KP�N2�� �#=�" �~#�>" )-�Pt6 3O�¼ �. � 3L��#6�w OK 3#Ã~#d� ���z��" �w "PB 
L=�z��� ��#JK�O �XL����K�\�� �L�W. #�5�q�Pw!#� � #���5�q�P2 �. 3#Ã~#d� ��" OKOK�d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz��#���"O O�h�� �. �#�5�q�Pw!#�� � �#���5�q�P2� �p�w ���w�~#�>" �XOP.�4X" �L\ �K"K CP\ 
L�$ L�"�J �2 OK �w ��#�[I.
#���5�q�P2 ���������ZI�. OK #���$ �p��w � ���w |�}E�6 � ��R=6 � �d�E� 4W�Q 3#Ã~#d� OK #��$ �#y�#> 
#���5�q�P2 |�#w CP\�O#��\ 
	���>��6 �}�FP��
 ��#�JK�O �XL���� �#��FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK
	���������
�4X" �L\ ��"O" o~"����� L��K�� �#[� �K#�Q 4�X#WF +$��#���\ ��Ç�R�q �zK�~$|�"�Ä �. 4-W� #���5�q�P2 
4X" �L\ Pw!M �w�#�BK#�KQ" ,>�� #��$ nO#Ã5�#� L\O #. �K�~$ �#���#JK�O OK �L�5W� +$�p�w �.#�QO" �"P. �-X#�� |�#Ä ,-X ��L.L>�� �~$K"�� L�~�6 � {�}E� �T�Ww!" �4��#�}u �"R�� OK 3"P��l6 
��#JK�O �#�.$ �L\�Ph��L. � �"�5\O �#�#�z!#��$ ¿�=6 � �}¼" |E� Q" �L\ �L�w,>�� 3#u�" �JP. OK #��$ K#�Q O#�W. L\O �L��\��+$ OK j�-d�#� �R� � �.P� OK^J#\ �"��Ä �. #���5�q�P2 ]"�J ��" |�~K �. �KKPz�� �=~ 3O�¼ �. ��#JK�O K"L5�" OKo}5I� b#t� OK��>�6 �#�#\ 4���" �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� �}�> Q" 3L��#6�w �d�E� 4W�Q �Ã~#d� ���z!�L��#���� ,Ww!�KKPz�� PW�� P�Q ���\ �X �. ��#X#�\ 3#Ã~#d� OK #���5�q�P2 �p�w � ��w�~#�>" �XOP.�6#t�tE6 �#��K"K � 3#Ä�e" �O�$¿�>  ��#JK�O K"L5�" OK ���Ä �#��XOP. � ��"PE¼ �#�L�KQ#.  ��#y[�#�Q$ |�}E6 � ��R=6 � �O"KP.�����  

�6#t�tE6 �#��K"K �3#Ä�e" �O�$¿�> � o~"�Ç�S�~��. �#��zT�� ]�_J OK �K#�Q 3#Ä�e" O�[w DdX OK �d�E� 4W�Q 3#Ã~#d� ��w,-X �. ��#pX'5��JP. OK]�_J ��" OK �6#Ã~#d� 4X" �Ç�� KO��,WFP. 
��" K�>� #. �4W�� UP5XK OK �"P�" �#���#JK�O#���5�q�P2 KO�� OK #6 L�K���#Ç�" s�Pe ��" Q" 3#Ä�e" �O�$¿�> �w K�\ �L�K ��#y[�"K �6#t�tE6 �#�FPe Q"�K�\ �O�$¿�> ��#��K"K R��
��



��#JK�O K"L5�" OK ���Ä �#��XOP. � ��"PE¼ �#�L�KQ#. � +3O��¼ ��. s�Ä��w �#���#�JK�O OK 3#�u�" ,~#m OK "P�Q 
L�"�.#�QO" |.#u ��"PE¼ 3"L�#[� �e #���5�q�P24~��X �. R�6 v���W> Æ� cX�6 � L�"4��O |.#u P5W. ow K"�� ��O P. R-X #� � R-X � �"���u 
�"���u �#�����L��\�� "L> P5W. Q"�Q#. �zK�~$�L��K�#[� ��#JK�O Q" ��#��Q#. K"L5�" OK #��$ ¿�=6 � #���5�q�P2 K#�Q L\O 
L\ Pw!M r�q OK �w�#�B3"L�#[� 4X" O��[� �w O�e�#�� �4X" �d�E� 4W�Q Ph� Q" O�.R� �#��Q#. � �Q#. �K�. O#[q P�Q � Ph�KO��OK Py�K 3#Ä�e" +#�m OK K�J �#> OK �w L\ L�"�J P=�� ��w�~#�>" �.#�QO" � ���Ä �XOP. �. #��6 ��"PE¼�L�ÄZt� 
���>�6 �}FP� OK �q#a" 3#Ã~#d� �K"K �#=�" ��>�6 �"P. � L�$ L�"�J O#w!�. 3#Ã~#d� Q" �}FP� ��"�4\"K L�"�J
��#y[�#�Q$ |�}E6 � ��R=6 � �O"KP.����� � ;,-X �. 
#���5�q�P2 ]�_J OK �6#t�tE6 �#��K"K �3#Ä�e" �"Ltq P. ���Ä4X" �Ç�� #���#JK�O Q" �JP. OK� ��R=6 � �O"KP.����� 3O�¼ ��" OK �K��� �.#�QO" "O #���5�q�P2 ���Ä s�Pe �. �"�5� Ph�KO�� �#��Q#. K#�Q s�ÄQ" ZI. L�B Q" �O"KP.����� O#. Æ� KO"�� ���z��" OK 4X" Pw!M �#�#\ �L�w�� "L�2 3O�Pa ��#y[�#�Q$ |�}E6�KPw L�"�J �q#Ç6 Ph�KO�� �#��Q#.OK 	#���5�q�P2 
���������
 ZI. OK �L\ �#=�" �#���#���" O s-e 4X" �Q� 
���\ ��" #. �p�w � ��w�XOP.�KKPz �#=�" o~" ���� �O#�\ 
	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK

�� $OJDH �� )XQJL�� 5RWLIHUV �� 0DFURSK\WRQ

�4X" �#�Pp��6"O � #��5J#��Æ6 
�#�BO#u 
�#�Ç-}> �#����z ��#X#�\ �|�#\ #���5�q�P2 �p�w |�}E6 � ��R=6���w |�}E�6 � ��R=6 �4X#�Ç-}> �. s}Ã5� #����z �hÄ" ZI. 
��#JK�O �L�Ä �zK�~$��L. �#��Q#. OK ���Ã��K��. O#�[q P�Q � �zK�~$�"P. �_J#\ �w K"K L�"�J �#[� P5W. DdX LF"� OK "O #��R��#zO" K"LÃ6 #���5�q�P2�L�$��+#WF �. �d�E� 4W�Q f#E~ �. ��#JK�O
	#�4�q�Pw!#�
 �#���5�q�Pw!#� ���������ZI�. OK #���$ �p��w � ��w |�}E6 � ��R=6 � �d�E� 4W�Q 3#Ã~#d� OK #��$ �#y�#> 
#�4�q�Pw!#� |�#w CP\�}�FP��
 ��#�JK�O �XL���� �#��FP�e �d�E�� 4W�Q �.#�QO" |�Ã~"O�5XK OK 
	#�4�q�Pw!#� ���������
�4X" �L\ ��"O" o~" ���� �O#�\ 
	���>�6

�� (PHUJHQW YHJHWDWLRQ �� )ORDWLQJ YHJHWDWLRQ

� �O�#�\ �#�#�z 
��L�$P. �#�#�z R�#�5� ��Pz �X OK � L�"�>�6 KO���d�E� 4W�Q �.#�QO" OKÈOR.�#�4�q�Pw!#�

��



�� 6XEPHUJHG YHJHWDWLRQ �� $JUR � &KHPLFDOV

�L�K ��#�� � �}pX �#��Q#. �#���"Pw OK ��#JK�O P�W� K"L5�" OK �#�#�z ��" �L�"�L\ �L�.�t-e �O��e�m �#�#�z!�L��\���4��w P. �K#�Q O#�W. P�:'6 ��QO�#[w ��#���\ K"�� 
�~$ K"�� 
�zP�6 �L��#� +$��#���\ � �Ç�R�q |�"�Ä �JP.�d�E� 4W�Q �Ã~#d� ���zP� OK ^J#\ �"��Ä �. #�4�q�Pw!#� 4�¼#J ��" |�~K�. �L�O"K #�4�q�Pw!#� 4�p�w!�~#�>" �XOP. 
L��w�� ,Ww ��>�6 �#�#\ 4���" �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� �}�> Q"3L��#6�w!�4X" �L\ �K"K CP\ P�Q �#�[I. OK ��#X#�\ 3#Ã~#d� OK #�4�q�Pw!#� �p�w � ��w!
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�a"O" �P.O#w P. L�w!'6 #. Pa#F KO"L�#5X" OK ��Ä#�5>" � �K#_5u" c�E�� ��� ZI.����Ä4\"L�. �PJ�#. � �-uP5�P�m 7K"�FOK C�P[� Y�O s-e 
�L\ �O�$¿�> 3#Ä�e" Q" �K#p5X" #. #�FPe #� � CPe 3#_I[� �~#�>" �XOP.  Pa#F KO"L�#5X" OK �#�FPe #� � CPe 3#_I[� �XOP.� � ZI.c�E� 
�Ç�S�~��. 
��#���\ 
�Ç�R�q c�E� P. CPe �"P>" �}FP� OK #�5�~#Ãq P�Q � #�5�~#Ãq ��}w P�:'6 ���Ã6  �Ä#�5>" � �K#_5u"Pa#F KO"L�#5X" OK ���#2 3#hF��� ��� ZI. OK �L\ ��"O" �#�K����O Q" �K#p5X" #. 3"P:" �L�.¿�>  c�E� P. P�N2#�4[zP. � �"P-> |.#uP�m 
�T�� � L�L\ O#�W. L�#�2 P:" K�>� �LÄ #� � K�>� s�uK ���Ã6  4W�QP�:'6 ��#2 P. #�5�K�LE� 4XP�q ���6 #. 3#Ã~#d� ��"K" �#5X"O OK �d�E� 4W�Q �#�5�K�LE� s�uK ���Ã6  |.#uP�m 
�T�� � L�L\ O#�W. �#�L�#�2 K�>� �LÄ 3O�¼ OK �d�E� 4W�Q o}5I� ��>� P. #�5�~#Ãq ��}w!4W�Q c�E� P. P�N2#�4[zP. � �"P->��>�]�_J OK ��#X#�\ 3#Ã~#d� �#��5q#� �. �>�6 #. ���>�6 �}FP� OK P5[�. 3#Ã~#d� K�LF ���Ã6  CPe �td�� #� � |E� 4W�Q c�E� o}5I�

��



�d�E�4W�Q �5�P�L� �}w �#���¼�6 ���}w �#���¼�6 
��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� Q" ZI. ��" OK�. #���¼�6 ��" �4X" �L\ ��"O" ]�_J ��" OK �T�� 3#hF�� �JP. � 3#Ã~#d� �K"K �#=�" 
4�P�L� �"P. �Q�� 4X" P�Q O"Pu�5~�KP�m 3��Ç[6 � ��KP� 4wO#[�  3#Ã~#d� s�Ä � �K�LE� ���Ã6  �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� 4�P�L�  �4X" �L�$ P�Q �#�5�Wu OK PwN~"r�q�#�[I. OK �T�� 3#hF��
�5~�KP�m 3��Ç[6 � ��KP� 4wO#[� ���
"P>" 
�Ã~#d� OK #��$ 3"Ph� �P�zO#w!�. � �KP� �#�Q#�� �K��� f#E~ 
�ÃX�6 �#�FPe OK {�¼" ��P5��� Q" �Ç���" OK � 4W�� ��95W� �}w ���#u ��" Q" R�� ��#JK�O �XL��� �#�FPe #� � CPe �4X" �O"L�y� � �O"KP.�P�.
#��FP�e Q" OP`5�� #�� � ¿p��M �#���Pz 4X" �Q� �d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� �}FP� OK #5X"O
4X" P�w!M �#�#�\ �L���\ ��#X#�\ #�FPe OK P:�� �5~�KP�m 3��Ç[6 �PJ�#. � #�FPe OK M�p��M �#���Pz!�L��\��+�WE� �5q#�|Ç[6 3O�¼�. �~� 
�KP� Q" �[I. ¿u"� OK �5~�KP�m 3��Ç[6P�Q �#�\�O �P�zO#w!�. #. �4\"K L�"�J �"�L�QO"Zt� 3#Ã~#d� s�Ä �3#Ã~#d� �K�LE� ���Ã6 OK ��#X#�\ ��"�KKPz�� O�Lt�Pa#F KO"L�#5X" OK 	�K#_5u" � �Ä#�5>" c�E� 
���
 ZI. OK �L\ �O�$¿�> 3#Ä�e" |�#w �XOP.  ��X#�X � �y��Pq �#��zT��� 
��K#_5u" � �Ä#�5>" �#��X� 
��X#�\4�Ã�>� �T���.� �L�\ �O�$¿��> 3#Ä��e" ��. �>�6 #. � CPe |E� � CPe �K�LE� OK �L�Ä �#���Pz �~#�>" �XOP.  ��"PE¼ �#6�w �#�L�KQ#.�#�O#�w O#wOL�"4XK �#�5wP\ 
�Ãp��~"�#Ä ��KP� �#��#�Q#X 
4W�Q c�E� O"LqPe �#���=�" ��#X#�\  Q" �K#p5X" #. CPe �K�LE� #� � |E� OK �5~�KP�m 3��Ç[6 �"��Ä�. ���K �#�6'�� � �-�N� �#���=�" 
�.$��"PE¼ �#��>� UP2 s�Pe Q" #� � �L\ �O�$¿�>3#Ä�e"KO��� OK � K��. L��"��J #��FPe #� � CPe #. �d."O OK ��KP� |�#W� �JP. ���.Z�2 �"P. �"��#2 ��#X#�\ ��"�4\"K L�"�J �"�L�ÄZt� ���>�6 �}FP� OK 3#Ã~#d� ��"K" �"P. �P�z���_6

3#Ã~#d� s�Ä � �K�LE� ���Ã6 ���3#Ã~#d�� �K"K �#=��" �K�LE�� 4X" �Q� 
L�KPz Pw!M Pa#F KO"L�#5X" 	CPe |E� 
�����
 ZI. OK �A�#�B��KP� �#���Pz �5qPzP.OK #. �d."O OK �T���. �K�LE� ��" �KKPz ���Ã6 ��#X#�\ �}FP� OK �d�E� 4W�Q �.#�QO"
��



��" OK �KKPz s�uL6 ��#X#�\ �}FP� OK 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe Q" P�N2P�:'6 � O"NzP�:'6� 4\"K L�"�J "O P�Q �#�KP.O#w ��KP� �L\ �O�$¿�>3#Ä�e" ]�_J�d�E� 4W�Q 3"P:" �.#�QO" 4ÃX� �=�5� OK � �K�LE� s�uL6  �T�� �#���Pz � �K#Ä �KP� �#�5X"�J �. �>�6 #. 3#Ã~#d� s�Ä ���Ã6  3#Ã~#d� �K�LE� s�uL6 Q" �\#� 3"P��l6 {#�Ä" � 3#Ã~#d� �K"K �#=�" ��#�P. C�¼"  
�d�E�4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� 4�P�L� Y�O ���|�Ç[6 "O ��#JK�O �XL��� �#�FPe #� � CPe 4�P�L� �5W�X Q" �[I. 
�d�E� 4W�Q 4�P�L� 
�}w �#zL�K Q"P�Q O"Pu �. 4�P�L� ��" �#�5�~��W� � o�#i� ��" 
�d�E� 4W�Q �.#�QO" ��#X#�\ 3#Ã~#d� �}FP� OK �L�K��� 4X"��#X#�\ 3#Ã~#d� j�P\ �"P. �Q�3#wO"L6 � 3#�LJ CP\ ���6  4W�Q �#�}�Ã~"O�5XK �3"OPt� 
#�KO"L�#5X" �. �>�6 #. ��#X#�\ �}FP� OK3#Ã~#d� �K"K �#=�" �5XP2PX  �"�td�� � �}� �d�E�Q#�� ,WF P. �Q�3"P��l6 {#�Ä" � #����R� 
��#�Q ��#�P. {P5�w!  
ou�6]�_J OK �L�P�z���_6 |�"�Ä �. 3LÄ#W� � ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO" YO"Rz ���6  ���>�6 �}FP� �. CPe �KP. � 3#Ã~#d� ��"K"CPe �}w4�P�L� OK �y��#�� K#=�"  �#��FP�e �d�E�� 4W�Q �.#��QO" |��Ã~"O�5XK OK ����� �~" ����� �#�[I. OK 4�P�L� ��" ���Ã6 Y�O#���"O �"��Ä�. O�wN�Y�O �4X" �L\ �K"K CP\o~" ���� �O#�\ KO"L�#5X" 
	���>�6 �}FP�
 ��#JK�O �XL���� K�\ �>�6 P�Q 3#Ç� �. 4X" �Q� #��6 
�5\"K KP.O#w #�FPe ���z��" ��#X#�\ �}FP� 3#Ã~#d� 4�P�L� �"P.�Q� � KKPz�� �#=�" K�LE� O#�W. ��"PE¼ 3#Ã~#d� � K�>�� 3#Ä�e" ��#2 P. )6L�Ä ��#X#�\ 3#Ã~#d�  �K�\ �5qPz Ph� OK �6#Ã~#d� 3���W6 � Q#�� KO�� �#���Pz 
o�#i� CP\ OK �T���. 3#Ç� ��" 4X",~#�m "N~ �KO"K K��>� ���>��6 �}�FP�� OK 3#Ã~#d� ��"K" {#�5F" ��#JK�O �XL��� �#�FPe ,~#m OK  �L�\#. �K#p5X" |.#u R�� ���>�6 �}FP� OK L�#.�� ��#X#�\ �}FP� 4�P�L� OK 3"L���6OK P��J'6 ���zP�� Q" #�6 �L�\ {#�Ä" CPe �}w 4�P�L� #. �y��#�� OK 4X" �Q� �}FP� ��" OK 4�P�L�  �K�\ +#�5>" #�FPe #� � CPe �}w4�P�L�
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��#X#�\ �}FP� �d�E�4W�Q �.#�QO" YO"Rz ���6 ��OK �5\N�z �#����K {�e OK ��#JK�O �XL��� �#�FPe �d�E� 4W�Q 3"P:" �.#�QO" �#�\O"Rz �t�-d6 �W�#t�OK ��"L�6 �LÄ �4X#�\O"Rz |�-u ��" �"�5E� � |Ç\ OK �P�y�[B 3#q�5J" � #�6�#p6 K�>� Py�#�#�� 
O�[w!� �L��w!"P�2 �K#p5�X" 
4W�Q c�E�� �#��zT�� D�P[6 � o�¼�6 OK �Q� �y��#�� � �h� �"Ltq 
�O#5\�� Æ-X� KO"L�#5�X" ��KNJ'� � K#�5X" �LÄ 
#�\O"Rz OK �#=W�" � �yBO#1Ç� �LÄ 
�P_. � �P��_6 ¿.#�� Q" ��Q��#�� 3#hF��� �L��w^I[� �w L�K�� �#[� "O �}�Ã~"O�5XK ���6 �"P. �"Lu" 3O�Pa 
Py�K �.#[� KO"�� �O#�W.�4X" ���#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz!� ���6 �"P. 3#�"R~"#�FPe ���z��" �#�#�PqO#w 
��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�\O"Rz ��#�� �#-e#I��"�O#2 4�#ÄO 
KO"K �#�#�PqO#w �P�z���_6 L��O P. YO"Rz �O"NzP�:'6 4�}.#u �"R�� �w �5�X#WF |�~K�. �L�5W�{"�O s-e ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz �L�#���� ��"R~" #�\O"Rz ���6 OK 3#hF��P�Q �#�[I. OK �KKPz ���6 ��#z!"L> O�e�. L�#. �}�_p6 � ���>�6 
��#X#�\ �}FP� �X OK #�FPe ��" �K"K �#=�"�4X" �L\ �K"K CP\ ��#X#�\ �}FP� OK ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz ��"O" Y�O
�d�E�4W�Q YO"Rz ��"O" Y�O ����#��FP�e #�� � ]#�J �#��FPe Q" �Ä" 
��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz ��"O" |Ç\���" ���¼" �L\#. �}}�~"��. DdX OK <�"O ��q �#�O#5\�� � �W���YO"Rz �#�KO"L�#5X" #. s.#d� L�#. �"�td��� #�KO�#5XK ��"O" �"P. �.�J�. � �5q#� |��Ç6 � �L\ �.P=6 �5qP[�2 �#�O�[w OK �K#�5� �#�~#X �e #�KO"L�#5X"OK�#�O�[w OK�d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" 
4X" Pw!M �#�#\ �KO"K KP.O#w 3#Ã~#d� Q" |¼#F <�#5��&�6 �K#�Q �-W�~#. ���R� � K#�Q 3#�FQ #. 
+�}d�#� �O"K" O#5J#X � �q#w 3#Ä�e" �"Ltq ,-X �. 
�ÃX�6 {#F
�5q#���h� � ���p�#� 
{#Ç\" Q" P2 YO"Rz �w "PB 
KKPz {�N-� �q#w4uK 
YO"Rz ��"O" OK 4X" �Q� ��"P.#�. �4X"�L�#���� �9�J "O #����R� � #�[\�w ��� |¼#FV1�X � �L�\ ���"O" ��#�JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz �}w |Ç\ "L5." P�Q �#�[I. OK�4X" �L\ �#�. �W���YO"Rz � �O#5\�� �Pq OK �}w3#hF��

YO"Rz �}w ,~#u ��������L�. �KKPz ��h�6 P�Q �L�Ä �#�}_qPX �"��Ä 4E6 � P�Q Y�O s-e )t�uK 4X" �Q� �d�E� 4W�Q YO"Rz!YO"Rz ��" �4X" K"Q$ #��$ +#I5�" OKYO"Rz �L��w!���6 �w K�\�� CPd� �KLÃ5� �#�[I.P�Q 
ZI. P� OK 
4X"|��Ç6 
�O"K" �JPB OK �Q��#��XOP. Q" V2 � �L\ ��"O" CPe O�#[� �#XL��� cX�6 ��~�" �IW� 3O�¼�. "L5."�#�[I. �K�. L�"�J �#WÇ� �#�A�� #�\O"Rz �Pq 3O�¼ P� OK 
KKPz�� {#XO" ��#�� YO"Rz 3O�¼�. � K�\���4X" P�Q O"Pu �. ��"O" ,�6P6 �. YO"Rzo}5I�
��



��~�" 3#Ep¼ ��������L�5W� P�Q 3O�¼ �. ,�6P6 �. L�"�L\^I[� L=." n�PF #. �wYO"Rz ��~�" 3#Ep¼P�Q OK � ��"P�" ���X" �O���>� �}�> ��#F 
L}> ��O ��"�t� �Ep¼ L��#� )��Ä �L\��\#� �Ep¼ Æ�  ��w� CPe |�#w �#� �Ep¼ cX� OK 
�Ep¼ ��#. OK Py�K �L��w!���6 �#zO" P� #� � ��P�� 3O"Q�� �}�> �$�#�� �Ep�¼ ���#2 OK � ��d�E� 4W�Q �.#�QO" ��#X#�\ �}FP� YO"Rz!� �}�> ,X#�� �}¼#q #. P6���#2���6 OK �wYO"Rz Q" �[I. �^_I6 Pw!M #. �"P��YO"Rz ���6 �"O#wOL�"4XK ��}w �#� #� � O�#[� �#XL����KKPz�� 4-: YO"Rz ��"O" H�O#6 �$ P�Q OK 4XOK � L�"�5\"K 4~#JK �$�4X" L=."P�m #� � L=." �O"Nz!�O#�\ ���zP� Lu#q �Ep¼ ��"�L��#�� �#`�" �. ��#� ��" �4X" �K"KO"Pu 3#�"R~" � YO"Rz ��"O" |�~K ��#F 
YO"Rz ��"O" ��#� LÃ. �Ep¼  �K�. L�"�J L=."P�m #� � L=." �O"Nz!�O#�\ ���zP� Lu#q R�� �Ep¼ ��" �4X" YO"Rz �L��w!���6 ��XO,�6P�6 s-�e 3#Ã~#d�� o}5I�� �#�[I. 
3#Ã~#d� �¼�J 
��Lt� �|�#\ 4XP�q ��" 
,~#d� 4XP�q  L�#. 3#Ep¼ ��}w �4X" NJ%� � ¿.#�� #�5�" OK � #�5X��2 #� � ��#�a ZI. 4�#�� OK � P�Q �L�Ä�#�}_qPX�L��\ �O"Nz!�O#�\ L=." n�PF #.#. �"P�� YO"Rz OK ��"O" ,�6P6 �. #�O"K��� � {�"L> ��}w �|�#\ 4XP�q ��" 
#�O"K��� � {�"L> 4XP�q  �#�� �O"Nz!�O#�\ ,�6P6 �"O"K ZI. P� �#�O"K��� � {�"L> �O#�\ ���Ã� �4X" �Ep¼ �O#�\ � �"��Ä,�6P6 �#��O#�\ OK P��l6 OK "O �O"�\K ��P5�w #�O"K��� � {�"L> OK �P��l6 ���zP� "P�Q �4X" ZI.�L��\ �O"Nz!�O#�\ L=." n�PF #. 4X" �Q�3#Ep¼ ��}w �L���� #>�.�"��Ä #. �"P�� YO"Rz OK ��"O" ,�6P6 �. #�WÇÄ � #�}Ç\ ��}w �|�#\ 4XP�q ��" 
#�WÇÄ � #�}Ç\ 4XP�q  �O"Nz!�O#�\,�6P6 �"O"K ZI. P� �#�WÇÄ � {#Ç\" �O#�\ ���Ã� �4X" �Ep¼ �O#�\ �VÇÄ � |Ç\�L��\ �O"Nz!�O#�\ L=." n�PF #. 4X" �Q�3#Ep¼ ��}w 
4X" ZI. �#���O#�\ � �"��Ä #. �"P�� #��[t� ��}w �|�#\ 4XP�q ��" 
L\#. �L\ ��"O" ��#��[t� �A�#�B 
#��[t� 4XP�q  3#Ep¼ ��}w �K�\�� �L�W. {#Ç\" ��"O" �. #��6 � �L\ Q"P5F" KLÃ5� �#��[t� ���6 Q" ���Ã� �4X" �[t��L��\ �O"Nz!�O#�\ L=." n�PF #. L�#.��
YO"Rz �¼�J �������#� � �P=� �K#p5X" �"P. �}w <�#5� � #��5q#� Q" �"�¼�J �$ OK �w 4X" �Ep¼ �K #� � Æ� |�#\ YO"Rz �¼�J���6 OK L�#. C�a� �4�Ã�#> 
O#_5J" �K�\�� ���6 �L��w{P5�w #� � �L�P�z���_6 3#�#t� �PJ�#. � CPe �#�P=��O#��\ #�. �Ep�¼ ��~�" � 4X" YO"Rz ��L. 3#Ep¼ ��~�" �R> 3#Ep¼ ��" �KKPz 3#Ä"P� �.�J�. ZI. ��"�K�\�� �O"Nz!�O#�\ � �Ep¼
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��Lt� �������3#Ä�e" DdX 
#��#zL�K � o�O#Ã6 
n"L�" 
��"P>" |F"P� 
CPe P_5I� �AI�O#6 
j�a�� CPe �|�#\ ��Lt��4X" O#w �}wY�O � K�>��
�d�E� 4W�Q 3"OPt� � ���"�u �������ZI. s-e �w4X" CPe n"L�" � j�a�� #. c-6P� �#�}�Ã~"O�5XK � #���#����$ 
3"OPt� 
���"�u �|�#\ ZI. ��"� ����#u3#�"R~" �L��K�#[� ZI. ��" 4X" ���L. �4X" �L\ �"Lu" #��$ �O�$¿�>]�_J OK Pa#F KO"L�#5X" �OK L�#. Ph� KO�� �L�Ä3"OPt� � ���"�u 
4X" Pw!M �#�#\ �4X" �d�E� 4W�Q �.#�QO" YO"Rz ���6 OK �6"OPt��K�\ �L�W. #��$ Pw!M �. #��6 ZI. ��" OK � KKPz r#_~" YO"Rz �. #�5X��2

CPe3#_I[� �������o�¼�6 ]�_J OK Pa#F KO"L�#5X" � ZI. OK �L\ ��"O" Y�Os-e �wCPe OK Ph�KO�� �#����Rz ZI. ��" OK�KKPz�� ��"O" 
4X" �L\ |�Ä #��$
4W�Q c�E� 4�Ãa� o�¼�6 �������KO"L�#5X" � ZI. OK �L\ D�P[6 Y�O s-e �Ä#�5>" � �K#_5u" � �Ç�S�~��. 
��#���\ � �Ç�R�q c�E� CP\�#�dW. � CP\ Q" � K�\ ��Ç6 4���" #. �#��p~�� P. P5[�. L�#. ZI. ��" OK �KKPz�� ��"O" ZI. ��" OK Pa#F3#Ã~#d�� 
CP�e 4W�Q c�E�� �XOP. 4ÃX� �"�td�� �#�FPe OK 4X" ���L. �KKPz R��P2 �L��w!�"P�z � L�"Q�L-}e�� "O �P5[�.

�d�E� 4W�Q 3"P:" ��������#����R�z �d�E�� 4W�Q 3"P:" 
Pa#F KO"L�#5X" � ZI. OK �L\ ��"O" �#�O#Ç�"O Q" �K#p5X" #. ZI. ��" OK��"Pq 3#Ã~#d� ou�6 #� � ��"K" ]�_J OK �P�z���_6 �"P. �LÄ#W� ����Q �L��\��^I[� CPe OK Ph�KO���KKPz��
�P�z!�=�5� � �}w �.#�QO" ��������}�FP�� �d�E� 4W�Q �.#�QO" 3#Ã~#d� {�e OK #��5q#� ��}w 4X" �Q� �d�E� 4W�Q YO"Rz Q" ZI. ��" OK#��P�z!�=�5� ��" �4q#� 4XK^I[� �#��P�z!�=�5� �. �L�$4XK�. 3#Ä�e"U#X" P. �4I��$ �� OK "O��#X#�\��"K" #� � CPe {�-u 
CPe KO]�_J OK �#zL�P�z���_6 �. �w�O�e�. �KP�N2 �#=�" �"�5q#� �h� 3O�¼�. L�#.�KKPz ��"O" L�#. P�Q �#�[I. ,~#u OK �}w<�#5� �L�#�� 3LÄ#W� ���>�6 �}FP� OK 3#Ã~#d�
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P�N2#�+#�5>" �L�Ä�d�E� 4W�Q 3"P:"���������OK �Ç�S�~��. c�E� P. 3"P:" � �Ç�R�q c�E� P. 3"P:" �. �>�6 #. L�#. P�N2#�+#�5>" �L�Ä �d�E� 4W�Q 3"P:"�L��\ ���.Z�2 �"�td�� �]#J �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" �}FP�
�Ç�R�q c�E� P. 3"P:" � o~"P�Q KO"�� #. �d."O OK 3"P:" ��" �K�\ ��Ç6 �Ç�R�q c�E� P. P�N2#�+#�5>" �L�Ä3"P:" �. 4X" �Q�ZI. ��" OK�KKPz^I[� L�#.v!#J  +$  "��  

�Ç�S�~��. c�E� P. 3"P:" � +� K�\ ��"O" P�Q ���#�Ä 4E6 L�#. �Ç�S�~��. c�E� P. P�N2#�+#�5>" �L�Ä3"P:"�Ç[J �S�~��. P. P�N2#�+#�5>" 3"P:"  �.$�S�~��. P. P�N2#�+#�5>" 3"P:"  
¿.#�� P. ��Ry�#> |.#uP�m � P�N2#�4[zP. 3"P:"���������3"P�:" 4X" �Q� 
K�\ ^I[� 4uK �. L�#. 
L�P�N2�� P�:'6 ��#JK�O �XL��� �#�FPe #� � CPe Q" �w �Ã.#��P�Q ���#�Ä 4E6 L�#. 3"P:" �.#�QO" ]�_J ��" OK 
L��\ ��#X#�\ ¿.#�� P. ��Ry�#> |.#uP�m � P�N2#�4[zP.�KP�N2 �#=�"�Ç�S�~�w!" ¿.#��  D~#_�  "�� � +$  ���Q  �Ä#�5>" ¿.#��  

NJ%� � ¿.#�� 4XP�q �������
��}�Ä 3�=�� 
,5w �Q" �Ä" YO"Rz ���6 � 3#Ã~#d� OK �L\ �K#p5X" NJ%� � ¿.#�� ��}w |�#\ L�#. 4XP�q ��"#� � ��p}6 
�O�`F �Pw!"N� s�Pe Q" �#� ,F#¼ �#X#�\O#w #. O#Çq" {K#-6 
#��5~�. 
�t�tE6 �#��~#t� 
#�\O"Rz!�L\#. 4�P5��" #� � �-6#Ç�
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#�5X��2 �»�������L�P�Q KO"�� |�#\ )���Ä #�5X��2 ��" �KKPz�� ��"O" #��$ j��6 � �=F ,WFP. ZI. L�B OK #�5X��2�L�Ä3"OPt� � ���"�u 4XP�q #� � �¼�J  �KP.O#w �#��"Pz��� � {�"L> 
{#Ç\" �JP.  �a#�O �#�~L� �¼�J  ��#�z 
�O��#> �#����z 4XP�q  �zK�~$�#�O#�Ã� {�"L> �JP.  YO"Rz �#zL��w!���6 4XP�q  OK �L\ �#=�" �#��P�z!�=�5� � #�9E. �ÇE� �~�L5X" �#y�#2 �wL\#. �6#Ä�e" ��#F L�#. #�5X��2 
4X" Pw!M �#�#\�L�K �#[� "O YO"Rz ��L.
YO"Rz ���6 OK �T�� 3#hF�� �����3#hF�� 4X" �Q� �d�E� 4W�Q �.#�QO" YO"Rz �P�N2b#-6O" 4�}.#u � 4�p�w P5[�. �BP� Z�"Rq" O�h���.�L�P�z O"Pu Ph�L� �O"���YO"Rz ���6 OK P�Q ��#z!�KQ"�KvOK |.#uP��m 4X" �Ç�� �L��"�J �"P. "P�Q 
K�[� �K#p5X" �K#5q"#2Z�2 � U��'�#� 3#�}w Q" �>�@�� �.  �L\#.�L\#. Da"� � �\�O ��#w � L�p� � P_5I� 3O�¼�. YO"Rz!  �K�\ Q"P5F" �L��w!�5WJ � �O#5\�� ��5� Q" � K�\ �K#p5X" ,X#�� �#�O"K��� � P��#_6 Q" O�Lt�~"�5F  �K�\ R��P2 ���z�}wQ" � K�[� �K#p5X" x�z � ��-� 3#�}w Q" �>�@�� �.  �K�\ �K#p5X" o}5I� �#�[I. OK ��"P>" s�uK �#�\�O Q" K�\ �ÃX  3#Ä�e" ���'6 �. {�w�� ��#�� �#�}�}E6 � ��R=6 � L�$ �#�� �. �Pw!M P5�w K�>�� �6#Ä�e" �#���J Q"  �KKPy� O�.R��K#p5X" 3O�¼ P� OK �S�P2 �"P>" o~#I� #� sq"�� 4�> OK �B 
�L\ �O�$¿�> 3#Ä�e" Q" K�\ �ÃX  3#-_Ã6 �K"K 4~#JK Q" �K�\ {�E� �#zL�P�z���_6 � YO"Rz �L��"�J �. �O#.��" OK �O�"K ���zP� � K�\�KKPz Q"P5F" ��#X#�\O#w!�. � �"Py�K ,~#d� Q" �K#p5X" sF 4�#ÄO #. � �L\ Q"P5F" ¿>P� Pw!M ��L. ��P�#X 3"Ph� ��"O" ���zP� Q"  �K�\ |�Ä ��u �Q#XL�5W� �5W�X Æ� 4E6 D�E¼ NJ'� � ¿.#�� Pw!M 
�O"K4�#�"Q" � L\#�. �5�\"K |�#�w �y5W-��� Py�L�Ç� #�. YO"Rz o}5I� �#�[I. OK �L\ ��"O" ,~#d� K�\ �ÃX  �K�\ Q"P5F" ���z¾u#�6
#�5�Ãu"� P. ��5-� �__I6 ��q 3"Ph� Q" � �#WÇ� O�Lt�~"�5FYO"Rzo}5I� �#�[I. OKYO#y� r#�X  
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n�5J" 
L��w�� ���6 "Oo}5I� �#�[I. 3�#p5� �#X#�\O#w �w��",-X �. 
4X" Pw!M �#�#\ �K�\ �K#p5X"�4X" P�N2#�+#�5>" ;#5�5X" Y�O )`Ã. �YO#y� Y�O OK

�� 9LVXDO DLGV

O"K��� 
{�L> 
��E�� 
VÇÄ 
�[t� �|�#\ ��P_. O"R." KP.O#w!  �#X#�\O#w #. 3"Pw!"N� 
�L�w!"P2 �#�\O"Rz 
�~#XO 
+#5w �L��#�
 NJ%� � ¿.#�� ��"O" ��E� ��Q#XL�5W� Y�O  �L\#. �5\"K 4t.#d� ��q �#�O#5\�� OK �W���¿>P� KO"L�#5X" �#��y~" #. 	3#Ä�-d� 
�P-J
,��_6 � �XOP. |F"P� 
�d�E�4W�Q �.#�QO" YO"Rz �O"K" �JPB ���OK |�JK �#�K#�� #� � #��#zO" 
3O#h� �#��#y5XK 
�#�#�PqO#w 
�"O�#[� �"P. �}�Ä � ��"P>" �K����O �"��Ä�.�XL��� �#�FPe �d�E� 4W�Q �#�\O"Rz �L��w,��_6 � �L��w�XOP. �#��#zO" �PJ�#. � �d�E� 4W�Q Z�#2ZI. ��" ,~#d� 4X" ���L. �K�\�� �K"K CP\ ZI. ��" OK �d�E� 4W�Q �#�\O"Rz �O"K" �JPB 
��#JK�O�BP� Z�"Rq" 
#�5�~#Ãq YKPz ����. 4�P�L� 
4�"L� �4�> KO"L�#5X" ��" OK �$ ��"O" � KO"K ��#���"O �-�> )qP¼�K�. L�"�J ,��_6 |F"P� � #��Py�Q#. �"P. �O#�Ã� ���A�� � #�FPe |�-u ��" ��$O#w P5[�.CPe �d�E� 4W�Q �.#�QO" �#�\O"Rz L��'6 #� �,��_6 
�Py�Q#. 
���6 
�XOP. �#�5�~#Ãq YKPz L��O�w!#>�$ Q"YKPz L��O � O#w {"�OZI. ��" OK "N~ 
4X" �$ o}5I� |F"P� ��}w �L�P�zP. OK ��#JK�O �XL��� �#�FPe #� �� |F"P� Q" �"Lw P� OK #�\O"Rz O#w!��#X#�\ �}FP� OK 3#Ã~#d�  ���>�6 �}FP� OK 3#Ã~#d�  �}�_p6 �}FP� OK ��"P>" CPe ���6  CPe �"P>" |F"P�  �d�E� 4W�Q Z�#2 |F"P�  �}w � LF"� �Ä��=� Æ� ,~#u OK {#F ��Ä OK �Æ�Çp6 �. �}FP� P� OK �X#X" �L�Ä�#�KPwO#w � �L�KPz D�P[64�_I\ �"O"K K"Pq" �`Ã. #� � b�.P� �"O�#[� � #�K#�� 
3"O"K" 
#��#�Q#X Q" �"LwP� U#X" ��"P. �KKPz�� ��"O"��#JK�O �XL��� �#�FPe � #��S�P2 Q" �"LwP� �"P. �d�E� 4W�Q �.#�QO" YO"Rz ���6 L_u �w �u�tF #� �t�tF
�L\ �"��Ä |F"P� �#�6 OK 
#�FPe Q" �O"KP.�P�. {�e OK 
"P>" Q" V2 �3#Ã~#d� ��F OK 
j�P\ Q"Z�2 
L�O"K "O�.#��QO" �#�\O"Rz ���6 � 3#Ã~#d� �K"K �#=�" L��O � �"��Ä 4E6 	�
 O"K��� O"Pu �. �}F"P� 4�#ÄO �. oi���K�. L��"�J ���#JK�O �XL��� �#�FPe �d�E� 4W�QP�Q 3#hF�� � KO"�� 
�$ ��"O" Q" Z�2 
K����O ��" �}�ÄstE6 ���"Pz¿u"� �"R�� Z�"Rq" �"P. 
4X" Pw!M �. �Q��L�"�L\ �5qPz Ph� OK #�\O"Rz �O"K" ��#�� �#��XOP. � �O"K" YKPz ��h�6 OK �}¼" �#�aPqZ�2 �"��Ä�.
c�.O�M 3#WX��� � #��#�Q#X P�#X � �P�� 3O"Q� ��. �5qPz 3O�¼ o�#i� Æ�Çp6 U#X"P. � Pa#F {#F OK
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OK � L�"�K�. se#�� +$�#��#�Q#X � �P�� 3O"Q� KO"�� P9w!" OK ÈOR. �.$�#��S�P2 �L��KK#��[�2 ��~�5�3��Ç[6+${#t5�" �#�~#�#w 
#�L�.|�X 
#��L�.U"P6 
ÆB�w �q"PE�" �#�L�. �|�-u Q"
ÆB�w �.$�#��S�P2 � #�FPe KO����" ��~�" �L��KK#��[�2 � 4�~��W� KO"�� P5[�. OK 
�QO�#[w �ÃX�6 �#��S�P2 #. �$ Æ�KR� b#-6O" |�~K�. 	��� ��#��#�Q#X Q" �JP. ]#J c�"P\ OK 4X" �Ç�� ���A�� 
L�"b�.P� �#��#�Q#X � �QO�#[w 3O"Q� #�FPe |�-u���6 �#�\O"Rz 3O�¼ P� OK �L��#�� ��#�FPe ���B K#��[�2 � "P>" �. �"Lu" �¼�_J �#�5wP\ #� �5~�K ����� �XOP. �"P. �P�� 3O"Q�4W�Q c�E� LF"� cX�6 
4W�Q c�E� 4i#pF �#�Q#X �. ��"O" Q" |-u 4W�#.�� �L\��" �#�K����O �. |�Ä 
U#X" ��"P. �KP�z O"Pu ��#X#�\O#w �Py�Q#. KO�� ��#I6O"Q� ��" �#�KO"L�#5X" #. �$ s.#d6� �K�. �P�� 3O"Q� OK 4W�Q c�E� LF"� 4��t6 � K#=�" �. b��� �K#��[�2 �O"K" �JPB stE6 � |�Ã~"O�5XK�KKPz�� +�WE� �$ �O�Pa Q#��Z�2{�-u �LÄ #� {�-u ]�_J OK �Ãdu Ph�O#�i" � #�\O"Rz L��'6 �LÄ #� ,��_6 � �XOP. 
�Py�Q#. ��#�� 4�~��W��K�. L�"�J 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �L�Ä P. �K#��[�2 CPe #� �S�P2s�Pe Q" KO"�� P9w!" � �K�. #�PqO#w �L�Ä P. )6L�Ä �d�E� 4W�Q 	4�P�L� �3#Ã~#d�
 �.#�QO" O#w �"P>" �4�"L��4X" O�#[� �#XL��� Q" �Ç� �. j#>O"�#�#�PqO#w KO"�� P9w!" OK �w KP�z�� O"Pu #�FPe �#�P=� �K#p5X" KO�� 4�#�� OK �L\ ,��_6 � �}��Ç6 YO"Rz!4t.#d� � #�FPe �"P>" L��O P. |�#w � s�uK 3O#h� �"P. �L�5W� 	#��$ �Ã.#6 3��Ç[6 #� ��#I6O"Q� �K Q" �Ç�
��#��YO"Rz Q" �L��w!�K#p5X" �CPe��#�� �P=� s�uK ���Ã6 �4J#�\ 
�L\���.Z�2 �#���#�P. #. �Ãu"�3#�}�Ä�4X" 4���" R�#F �L\� |F"P� OK #�\O"Rz ,��_6 � �XOP. 
�Py�Q#. �O"K" �JPB � �.#�QO" O#w L��O 
�L\ K#� �#�aPq Z�2 U#X"P.�K�. L�"�J P�Q O"Pu �. O#w o}5I� ¿e#t�
��#X#�\ �}FP� �������. �>��6 #�. b�.P� �#�Q#X nPe Q" ��~�" CPe K#��[�2 {#-�K�. 
��#X#�\ �}FP� OK #� � CPe 3#Ã~#d� Q#m$ OKCP�e �a#t5�� #� #�PqO#w 
�XL��� � ��q 
�K#_5u" 4J#�\ 3#Ã~#d� #. �#�R�� � �K#��[�2 �S�P2 3#_I[�K�>�� 3#�LJ CP\U#X"P. ��#X#�\ �}FP� YO"Rz ���6 � �d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" �. oi��#� � #�PqO#w #� CPe �a#t5� �#�Q#X 4W�Q c�E� LF"� cX�6 4X" �Q�3#Ã~#d� ��" �4X" ��#X#�\ �}FP� �"P.�KP�N2 3O�¼ P-5Ã� O�#[� UL��� Æ� �. j#>O" #. 
���Pz #� LF"� ���B K�>� �LÄ 3O�¼ OK	�}J"K ��q �5��w cX�6 �$ L��'6 �,��_6 �
 c.O�M O�#[� #� � #�PqO#w cX�6 |��Ç6 � ���6 Q" V2 YO"Rz ��"�KKPz�� ��"O" �P�� 3O"Q�4W�Q c�E� LF"� �. ��~�" �Py�Q#. �"P.nPi 
�.#�QO" P5qK OK 	#�PqO#w cX�6
 ��#X#�\ �}FP� �d�E� 4W�Q YO"Rz 4-: Q" V2 4X" oi�� LF"� ��""O K�J Ph�O#�i" � L�K �#=�" b�.P� �#X#�\O#w cX�6 "O �Q��#��XOP. 
�$4q#�OK �#�Q Q" Q�O �� P9w!"LF 3L�

��



|�Ã~"O�5XK #. �$ �"�5E� � YO"Rz ,~#u s.#d6 
�}FP� ��" OK �Py�Q#. O#�Ã� �L�#�� ��Ä" )-5w CPe �#�PqO#w �.
K�>��� �#��KO"L�#5�X" #�. s.#d6 �LÄ 3O�¼ OK �K�. L�"�J ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d��K"K j#�>O" #�PqO#w 3��Ç[6 OK c.O�M �6#Ã~#d� ZI. #� b�.P� O�#[� �. 3#F�¼" � �Py�Q#. �"P. YO"Rz!� ��#�� Ph�O#�i" � �Py�Q#. �"P. � LXO�� �P�� 3O"Q�4W�Q c�E� LF"� ,��_6 �. 3O�¼��" P�m OK 
K�\���KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X �. �ÃduKO�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �#X#�\O#w nPe Q" O�.R� YO"Rz �}FP� ��" OK��w 4X" P��Q �L��Ä KO"��� |�#\ YO"Rz �XOP. � �Py�Q#. OK �}¼" �#�O#�Ã� �KP�z�� O"Pu �Py�Q#. � �XOP.�L.#� P��l6 4X" �Ç�� #`5u" � KO��,WFP.�#�}�}E6 OK �Py��X ��� � L�K 4ÃX� 
4uK �"R�� � K�>�� KO"L�#5X" #. YO"Rz �"�5E� � ,~#u s.#d6  �5qPz 3O�¼�K#��[�2 �#�}F�"O � |�#W� CPe OK �#�." K�>� �LÄ � #�}�}E6 C�a� �4F"P¼  �td�� 4W�Q c�E� P. CPe �}wL�#�2 � P�:'6 3L\ �4��#�  P. 	�X#�\O#w Ph� �. #�.
 P�N2#�4[zP. ��"P-> |.#uP�m 
�T�� � L�L\ O#�W. L�#�2 #� P:" K�>� �LÄ #� K�>�  4W�Q c�E��Q#W��. #�� �p�� 3"P:" Z�#w �"P. #�K#��[�2 � #�FPe ���R� �[I.P:" � �K�.�}�Ä OK ���.¿u"� �"R��  4W�Q c�E��p�w �#��K"K Q" bPp� �K#p5X" �LÄ � �L\ ��w3#Ä�e" � #�}�}E6 Q" �K#p5X" �"R��  YO"R�z 
4�#p�w �L�Ä P. ��-� �-5w ��Ä" #. 
PwN~"r�q �#�O#�Ã� #. YO"Rz ,~#u � "�5E� s.#d6 �LÄ 3O�¼ OKPh�� ��. #��. �w �5~#F OK �K�\�� �K"K j#>O" b�.P� O�#[� #� #�PqO#w �. |��Ç6 � 3#F�¼" � �Py�Q#. O�h���.�5\"K �"P-> |.#uP�m � L�L\ 3"P:" CPe 
4W�Q c�E� 4i#pF �#�Q#X �d�E�4W�Q �.#�QO" P5qK �X#�\O#w!�K"K ^�I[6 �qP¼�. ��Pt� � L\#-� ZI. P:" 4�P�L� � �Q#W�. �#�\�O �. �K#_5u" � �}�Ä Ph� Q" #� 
L\#.�KKPz�� OK#¼ ��XO3O�¼�. 3#Ã~#d� ou�6 O�5XK � ��Ä" K�KP� Ph�KO�� CPe 
K�[��O#zQ#X |�~K �. 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �X#�\O#w ^�I[6 P. #�. �A�#�Bc�E� P. �>�6 |.#u � L�L\ �O"NzP�:'6 |�W�#52 Q" �O"KO�JP. �LÄ � �d�E� 4W�Q 3#hF�� #. CPe �#�5�~#Ãq�.#�QO" �K"K �#=�" �. Q#�� �LÄ P. ��-� �-5w Å�." #. � K�\ L��'6 P5qK �$cX�6 �d�E� 4W�Q f#E~ Q" CPe 
4W�Q4i#p�F �#�Q#�X nP�e Q" b�.P� �d�E� 4W�Q �#�Q�=� O�L¼ �"P. �Q� 3#�"Lu" 
���>�6 �d�E� 4W�Q�KKPz�� O"Nz!"� #�FPe �#�P=� �. � �P�y�2 4W�Q c�E��"O�#�[� O�_u Q" ;O#J 
�$ 4uK � 3#Ä�e" �"R�� �~� 
L\#. |�#w "�5E� � �Pq f#E~ Q" YO"Rz �w �6O�¼ OKCPe #� � 
L\#-� O"KO�JP. Ph�KO�� CPe]�_J OK ��#�� Ph�O#�i" ��P�z���_6 �"P. �Q�4�#pw Q" 
�L��w!���6�d�E� 4W�Q �.#�QO" P5qK nPe Q" YO"Rz ,��_6 #. 
L�w +#=�" "O �P5[�. �XOP. �. Q#�� �w L\#. �6"P:" �"O"K�KKPz�� Å�." O�#[� #� CPe �#�PqO#w �. ���>�6 3#Ã~#d� �5qPz �#=�" ��R~ #. 4W�Q c�E� 4i#pF �#�Q#X
��



���>�6 �}FP� ������d�E� 4W�Q 3"P:" �.#�QO" ���>�6 �}FP� 3#�LJ CP\U#X"P. 4X" oi�� #�PqO#w #� O�#[� 
�}FP� ��" OK|�#w �K"K �#=�" Q" V2 � Q#m$ "O3#Ã~#d� 	Pa#F KO"L�#5X" ��[�2 �#�[I.
 ��#JK�O �XL��� �#�FPe #� � CPe4W�Q c�E� LF"� �. ��~�" Ph�O#�i" � �Py�Q#. �"P. � ���6 OPt� c�"P\ #. "O b�.P� YO"Rz 
�}FP� ��" 3#Ã~#d��L�w ��}W6 �P�� 3O"Q�c�E� LF"� OK b�.P� O�#[� #� #�PqO#w �}�X��. �L\ ���6 ���>�6 YO"Rz 4-: Q" V2 
4X" oi�� O�wN�LF"�c-6P� �#X#�\O#w cX�6 "O Q#�� KO�� �#��XOP. 
4q#�OK �#�Q Q" Q�O �» P9w!"LF 3L� nPi �P�� 3O"Q� 4W�Q�"�5E� �+�BO#B s.#d6 
�}FP� ��" OK �Py�Q#. O#�Ã� �L�#�� ��Ä" )-5w #�PqO#w �. "O K�J Ph�O#�i" � �K"K �#=�"
s.#d6 �LÄ 3O�¼ OK �K�. L�"�J 	Pa#F |�Ã~"O�5XK
 ���>�6 �}FP� �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK #. �$j#>O" #�PqO#w 3��Ç[6 OK c.O�M �6#Ã~#d� ZI. #� b�.P� O�#[� �. �O�Pa 3#F�¼" ��Py�Q#. �"P. YO"Rz!�. �Ãdu Ph�O#�i" � �Py�Q#. �"P. 
�P�� 3O"Q� 4W�Q c�E� LF"� ,��_6 Q" V2 3O�¼ ��" OK �K�\�� �K"K�KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X�#X#�\O#w ��X Q" 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK OK 4-: Q" V2 ���>�6 YO"Rz!�#�O#�Ã�� �K�\��� �L�=�X K�>�� �#�KO"L�#5X" � #�O#�Ã� #. �$ 4t.#d� � KP�z�� O"Pu �Py�Q#. KO�� �e�.P��4X" P�Q �L�Ä KO"�� |�#\ YO"Rz �XOP. � �Py�Q#. OK �}¼"�#�}�}E�6 OK �Py�¿�#> � L�K 4ÃX� 
4uK �"R�� � K�>�� KO"L�#5X" #. YO"Rz �"�5E� � ,~#u s.#d6  �5qPz 3O�¼�K#��[�2 �#�}F�"O � |�#W� CPe OK �#�." �LÄ � #�}�}E6 C�a� �4F"P¼  f#E~ �. CPe o}5I� �#����Rz �L�.4��~�" � |�}E6 � ��R=6 
D�E¼ �L�.�t-e OK 4�#pw � 4uK �"R��  �d�E� 4W�Q 3"P:"Q" OP`5� #� � ¿p��M 3#Ä#�5>" #� � #���Pz 
�KP� 3"Ph� �.#�QO" � ��KP� �#�5wO#[� �#��XOP. �"R��  |�JK �#�[I. �#��XOP. �PJ�#. � CPe�p��� 3"P�:" Z�#�w �"P�. #�K#��[��2 #�. �d�."O OK #��FP�e #�� � CP�e �K��. �}�Ä OK ���.¿u"� �"R��  �d�E�4W�Q�d�E� 4W�Q 3"P:" Z�#2 �"P. L�$O#w �#�O#Ç�"O � ��#�P. ��"O"  �p�w �#��K"K Q" bPp� �K#p5X" �LÄ � �L\ ��w3#Ä�e" � #�}�}E6 Q" �K#p5X" �"R��  P�N2#�4[zP. � �"P-> |.#uP�m L�L\ O#�W. �#�L�#�2 #� 3"P:" K�>� �LÄ #� � K�>� Q" s�uK � �}w�.#�QO"  O"L�#2 �ÃX�6 �#5X"O OK 4W�Q c�E� P.��#�2 P�. �Ç��� YP�y� ��P5Ã��X� OK �td�� 4W�Q c�E� P. �}w P�:'6 3L\ � 4��#� Q" �q#w 4J#�\  K�>�� � �L\ �O�$¿�>3#Ä�e"4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 4X" oi�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK�L�#�� Å�." #�PqO#w �. "O K�J �Ãdu Ph� YO"Rz!
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��X Q" CPe KO P. �&O 
#�FPe #� � CPe �d�E� 4W�Q ��>�6 �LÄ 3O�¼ OK YO"Rz L��'6 � C�¼" {#-�K �.�. )-5w ��~�" �L\ Q#m$ �~#�5F" �#�5�~#Ãq � 3#Ã~#d� ou�6 O�5XK � K�\�� OK#¼ 4W�Q c�E� 4i#pF �#�Q#XÅ�." #. � K�\�� �5qP�N2 �d�E� 4W�Q f#E~ Q" CPe #� � �S�P2 3O�¼ ��" P�m OK �KKPz�� Å�." b�.P� ¿>"P��KKPz�� �P�y�2 Q#�� KO�� �d�E� 4W�Q �#�Q�=� O�L¼�"P. �Q�3#�"Lu" 
#�PqO#w �. ��XO
�}�_p6 �}FP� �����
�}�_p�6 3#Ã~#d�� �K"K �#=��" P. ��-� 4W�Q c�E� 4i#pF �#�Q#X Å�." � ���>�6 YO"Rz ,��_6 Q" V2"O �L\ |��Ç6 �=�5� � L�w�� b�.P� YO"Rz ���6 �. �"Lu" �}�_p6 �}FP� |�Ã~"O�5XK s-e CPe O�#[� #� #�PqO#w!�L�K�� ��"O" �P�� 3O"Q�4W�Q c�E� LF"� �. ,��_6 � �Py�Q#. O�h���.
YO"Rz4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 
K�>�� |�Ã~"O�5XK #. �$s�-d6 �YO"Rz �XOP. ��Py�Q#. Q"V2���" P��m OK �KKPz��� j#�>O" b�.P� O�#[� #� #�PqO#w �. �Py�Q#. � C�¼" �"P. YO"Rz 
s.#d6 �LÄ 3O�¼ OK��#�� Ph�O#�i" O�h���. � KP�z�� O"Pu ,��_6 KO�� �P�� 3O"Q� �#�KO"L�#5X" #. s�-d6 f#E~ Q" YO"Rz 3O�¼�KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X �. ,��_6 �#�5F" � �XOP. #� �Py�Q#. ���zP� �"P.�#X#�\O#w nPe Q" 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK OK 4-: Q" V2 �}�_p6 YO"Rz!�}¼" �#�O#�Ã� �K�\�� �L�=�X K�>�� �#�KO"L�#5X" � #�O#�Ã� #. �$4t.#d� � KP�z�� O"Pu �Py�Q#. KO�� c-6P��K�. L�"�J P�Q �L�Ä KO"�� |�#\ YO"Rz �XOP. � �Py�Q#. OK4W�Q |�#W� #. �d."O OK���>�6 YO"Rz OK �F"Pe �"P. �L\���Ã6 �#�O#�Ã� �c."�a D�E¼ �P�zO#w!�.  �d�E��d�E� 4W�Q 3"P:" �. �>�6 #. |�#w � s�uK �¼�_J � ����Ä��q 3#_I[� ���Ã6  �d�E� 4W�Q 3"P:" Z�#w �"P. L�$O#w ��"P>" �#�\�O  �d�E� 4W�Q 3"P:" Z�#2 |�#w � D�E¼ ��#�P.  K�>�� �#�}�Ã~"O�5XK s-e ��KP� 4wO#[� 
�d�E� 4W�Q YQ��$�4�P�L� �#���#�P.  4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 4X" oi�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK�L�#�� Å�." #�PqO#w �. "O K�J �Ãdu Ph� 
YO"Rz!4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK cX�6 #�FPe #� � CPe �}�_p6 �}FP� YO"Rz ��#�� L��'6 {#-�K �.�#�Q�=� 
#��$ ,��_6 � CPe �L��w!���6 �"O�#[� ��X Q" �~#�5F" �#��Py�Q#. �JP. �K"K �#=�" �4W�Q c�E��K�\�� "P>" �}FP� �. CPe �KP. �"P. #�PqO#w �. |��E6 �K#�$ Q#�� KO�� �d�E� 4W�Q|F"P� �P�y�2 � �_u#�� K#�X" ���6 � ��h�6 #. #�PqO#w 
4X" CPe ��"P>" 3#�}�Ä Q#m$ #. �#�R�� �w �}FP� ��" OK�L�#���� ,X#�� O#Ç�#��2 +#I5�" �. �"Lu" 
��"P>"� 3#hF�� �P�zO#w!�. � {#�Ä" �. 4-W� CPe �P=� #� #�PqO#w ����#u 3"L�Ã6 4�#ÄO ���`6 � �#���e" �"P.
�$ Q" V2 � �O"KP.�P�. 
"P>" o}5I� |F"P� OK #�\O"Rz OK �L\ ���.Z�2 �d�E� 4W�Q �#���#�P. |�#w {#�Ä"���" OK �KKPz��� 4W�Q c�E�� 4i#p�F �#�Q#X |��E6 � |��Ç6 CPe �P=� #� #�PqO#w cX�6 �-5w ��#�L�Ã6��h��6 	����#u
 ��XO ��#�L�Ã6 3O�¼�. �¼�_J �"O#Ç�#��2 #� �#�#�PqO#w KO�� OK 4X" �Ç�� �w #���#�L�Ã6
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YO"R�z OK �L\ D�P_6 �#�5�~��W� � o�#i� �. L�Ã6 �LÄ �. b�.P� �u�tF � �e#-`�" KO"�� )t�uK L�#. 
KKPz!#� r�tF � #�"R� |�R�6 �#�\�O Q" �"�6�� ����ÄZI. �#�#�PqO#w #� �#�P=� KO�� OK {#9� �"��Ä�. �KKPz^I[��K��� �K#p5X" �}l\ DdX |�R�6�#�Q |u"LF OK � OPt� 3L� nPi OK L�#. �#�Q#X ��" 
4W�Q c�E� 4i#pF �#�Q#X �. |�#w L�Ã6 ��"O" Q" V2�L�K �#=�" "O �Q�3#�"Lu" ��"P>" �}FP� j�P\ �"P. �d�E� 4W�Q �Q� �#�Q�=� ��"O" �. 4-W� �Ç��3O"Q�nPe Q" #�PqO#w �XL��� ���q �#�5�~#Ãq KPÇ}�Ä P. 3O#h� O#�w OK CPe #� �S�P2 �"P>" �}FP� Q#m$ Q"V2OK �L\D�P_6 �d�E� 4W�Q 3#�"Lu" � #�5�~#Ãq P. R�� 4W�Q c�E� 4i#pF �#�Q#X 3O#h� � �.#�QO" ��Pz 
�P��#. 3#�"Lu" �#�P> OK � �}FP� �#�� OK � L�w�� 3O#h� �}�_p6 YO"Rz �. b�.P� �d�E� 4W�Q 4�P�L� ZI.#�� #�PqO#�w 3O�¼ P� OK �KKPz�� {#�Ä" Q#�� � KO�� �. #�. 
�Q� �F�¼" 3#�"Lu" O#Ç�#��2 #� #�PqO#w �y��#��� 3#F��¼" 
�.#��QO" ��P�z �X#�\O#w �#�K#��[�2 YP�N2 #. �}FP� ��" OK 4X" oi�� CPe �P=� O#Ç�#��2�5�P�L� ��Q#W�. 
�p�pI6 �#���#�P. OK "O Q#�� KO��3#F�¼" � L�w {#�Ä" OPt� 4}�� nPi "O Ph�KO�� 3"P��l6�L�#XP. 4W�Q c�E� 4i#pF �#�Q#X �#X#�\O#w j�e" �. � L�#�� f�E}� K�J�L\|��Ç6 YO"Rz ��h�6 � ���6 �. �R}� #�PqO#w 
O#Ç�#��2 cX�6 CPe �Ãdu |��E6 ���"P>" 3#�}�Ä ��6#J Q"V2KO�� �L\ ���.Z�2 c�"P\ #. �L\ �#=�" �d�E� 4W�Q �#�O#w �O#zQ#X � s.#d6 �"R�� 
YO"Rz ��" OK �4X" CPe�KKPz��VÇÃ�� �$ OK )t�uK �~#�5F" 3#q"PE�" � KP�z�� O"Pu Z=�X KO�� O#h5�"
�O"KP.�P�. �}FP� �����4W�Q 4�P�L�� {��¼" U#X"P. R�� �d�E� 4W�Q Z�#2 3#�}�Ä �"P>" 
CPe Q" �O"KP.�P�. 3#�}�Ä j�P\ #.�>�6 P. ���Ä�}FP� ��" {�e OK �KP�N2�� 3O�¼�}�_p6 YO"Rz3O#h� �Z�#2 �#���#�P. �. �>�6 #. � �d�E�
�6#Ã~#d� |F"P� �#�\O"Rz OK �L[� ���.Z�2 3"P:" �JP. 4X" �Ç�� Z�#2 �#�FPe OK �L\ O�h�� n"L�" �.�#�}�F�"O �$ OK ��w KKPz ��h�6 3"P:" |�-u ��" �"P. �}t5W� �#�\O"Rz L�#. 3O�¼ ��" OK �w L�KPz ��#X#�\��w 4X" CPe 4�P�L� � �O"KP.�P�. {��W� #� #�PqO#w �L�Ä P. O#w ��" �K�\ ��"O" #��$ |�LÃ6 � s�tE6 �. b�.P��KKPz�� stE� O"L5�F�¼ �"O�#[� Q" �Ç� �. �Ã>"P� #� � K�J cX�6c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �d�E� 4W�Q �R��� � 3O#h� ��Pz ��X Q" #��XOQ#. L��O��"K" 
K�\ �K"K #��XOQ#. �P�y�2 �. Q#�� �LÄ P. ^�I[6 �w ��#�Q #6 P�5W� O�e�. � OPt� ��#�Q ¿e#t� OK 4W�Q�4\"K L�"�J� �td�� 4W�Q c�E� c�"P\ #. �$ |�#w �O#zQ#X 
CPe 4�F�¼ P. ��-� �#�Q#X ��XO ��Ä" #. #�5�" OK V1X�P�y��2 #�� � ��#��� Ph�O#��i" �"P. �L\ ���6 Z�#2 YO"Rz 
�d�E� �#�O�5w!#q P. �>�6 |.#u �O"NzP�:'6 �LÄ�KKPz�� {#XO" �P�� 3O"Q�4W�Q c�E� LF"� �. �O�Pa 3#�"Lu"4W�Q 3#hF��� ��. 4-�W� CP�e �O"KP.�P�. 4�P�L� #� � �P=� #� #�PqO#w �>�6 �LÄ 3O�¼ OK Æ\ ��L.�.#�QO" P5qK �XOQ#. ��Pz cX�6 � �L\ P�#i c�E� OK {#FP��. �-�PI6 3"P:" 
#��XOQ#. ��6#J Q" V2 
�d�E��L�#XO�#=�" �. b�.P� 3��Ç[6 4~#F ��" OK 
L\ L�"�J��#X#�\ 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q�K�. L�"�J �R}� �L\ ��"O" �d�E� 4W�Q ��Q"�� s-e �O�Pa �#�5�P� � 3"P��Ã6 �#���#�P.
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�#�5�~#Ã�q �JPB #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �L�.�#�Q �JPB s.#d6 |�Ã~"O�5XK ���#�FPe #� � CPe ��"P>" � �6#Ã~#d�#� CPe �d�E� 4W�Q �.#�QO" �#�\O"Rz ,��_6 � �Py�Q#. 
�XOP. o}5I� |F"P� �O"K" �JPB Z�2 ZI. OK� O#w |F"P� P5[�. �BP� D�P[6 � D�P_6 �"P. 
ZI. ��" OK �L�KPz ��"O" |�_p6 �. ��#JK�O �XL��� �#�FPe�#�5�~#Ãq #. ��#JK�O �XL��� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� nO#Ã5� b#-6O" � �y��#�� ��E�#�� |�J"L6 Q" ,�6P6��L. �KKPz�� D�P[6 #��$ ��#�Q s.#d6 � ��h�6 O�h���. Ph�KO�� �#�FPe #� CPe o}5I��KKPz�� ���>�qP¼ 3#Ã~#d� OK Q#��KO�� ��#W�" ��P�� � ���R� 
4u� OK � K�\��4Ã�#�� #�5�~#Ãq �zL�w!"P2�XL���� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� o}5I� |F"P� #. �S�P2 �#�5�~#Ãq ��. ��#�Q b#-6O"�4X" �L\ �K"K CP\ P�Q OK � ��"O" � �O#�\ O"K��� OK ��#JK�O� ��q �#��5��w 
KKPz�� K#��[�2 �"O�#[� �. 	�P�� 3O"Q�
 #�PqO#w ��X Q" �wCPe �"P>" j�P\ �}FP� OK  ���" OK �L��#���� ��"O" "O ��#X#�\ �}FP� 3#Ã~#d� �"P. ,X#�� �#�\�O � �6#Ã~#d� �#�Q#�� �__I6���6 Q�O �� 3L� nPi R�� Ph�KO�� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�Q#�� 
�}FP��KKPz����#�JK�O �XL���� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� YO"Rz V���Z�2 �LÃ. �}FP� OK  
CP�e j�� � 4ÃX� �. �y5W. YO"Rz ��" ���6 �"P. �Q� �#�Q 3L� �KKPz�� ���6 ��#X#�\ �}FP� �"P.�L�#=�" {�e�. {#XÆ� #6 �#� Æ� Q" L�"�6�� � KO"K �td�� c�"P\ � Q#��KO�� 3#Ä�e" �. �XP5XK
4W�Q c�E� 4i#pF �#�Q#X �. �XOP. �"P. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��#X#�\ �}FP� YO"Rz!  4W�Q �.#��QO" 3#Ã~#d�� ��e �L�\ ���Ã6 �#�6O�Pa ,WFP. 
|JL��M �#�[I. P�#X � �P�� 3O"Q�Pw!M �#�#\ �K��� NJ" "O O�.R� �#��#zO" Ph�O#�i" Q�O �� 3L� �e P9w!"LF L�#. � K�\�� {#XO" �d�E��P�� 3O"Q� �. CPe ��#X#�\ �}FP� YO"Rz #. �"P�� ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO" YO"Rz 4X"�KKPz�� {#XO"
4W�Q c�E� 4i#pF �#�Q#X 3"Ph� U#X"P. �6#�"Lu" 4X" �Ç�� |�Ã~"O�5XK ��" � �O#�\ O"K��� s-e  3#��"Lu" ��" {#�Ä" �"P. �w L\#. �Q� ��#X#�\ �}FP� YO"Rz |��Ç6 �"P. |JL��M �#�[I. � #�PqO#w!��#�� L��'6 �"P. #6 4qPz Ph� OK �#�Q Q�O �» 3L� P9w!"LF �"�6�� �L\ ��#�� YO"Rz |��E6 � �F�¼"�K�\ �K#�$#6 K�\�� ��}W6 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �. �L\C�¼" �|��Ç6 YO"Rz!  �L�#�� ��Ä" #�PqO#w �. YO"Rz L��'6 ]�_J OK "O K�J ��#��Ph� Q�O �» �e P9w!"LFO�#[� #� � #�PqO#w 4W�Q c�E� ��Pz 
���>�6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� �. CPe Q#�� 3O�¼ OK  �"P�. � �#=��" Q�O �� �e "O ���>�6 3#Ã~#d� �. b�.P� 3#�"Lu" �R�O��#�P. |F"P� 4W�#.�� ,I5���L�K ��"O" "O �$ ���>�6 3#Ã~#d� �K#��[�2 Y�O L��'6
��



#. �y��#�� gpF � Q#��KO�� 3#Ä�e" �. �XP5XK �"R�� �CPe j�� �4ÃX� �. �>�6 #. ���>�6 �}FP� OK  �KP�N2 3O�¼ �#� �� 3L� �e P9w!"LF 4W�#.�� �d�E� 4W�Q �.#�QO" 3#Ã~#d� 
CPe Py�K �#�5�~#Ãq4W�Q �L�Ä3"P:" Z�#w �#�\�O � �d�E� 4W�Q �L�Ä3"P:" ���Ã6 
#���Ry�#> �XOP. 
�}FP� ��" OK�#��.#��QO" �#��Q 3L�� ��" �e �4qP�N2 L�"�J �#=�" CPe �XL��� ��q �#��XOP. #. �#�R�� �d�E�4W�Q �.#�QO" YO"Rz V���Z�2 � ���Ã6 �d�E� 4W�Q �#�L�$OK � #����R� KO�$P. � #����Rz �K#_5u",WFP. 
|JL��M �#�[I. � 4W�Q c�E� 4i#pF �#�Q#X 
	�P�� 3O"Q�
 #�PqO#w �. ��"O" �"P. �d�E�#�PqO#w �. �~#XO" �IW� �KKPz�� {#XO" � �K#�$ 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� �e �L\ ���Ã6 �#�6O�Pa�K�. L�"�J #�FPe #� � CPe ���>�6 �}FP� YO"Rz �~#XO" HW� #. �"P�� 	�P�� 3O"Q�

|JL���M �#�[I�. � 4W�Q c�E� 4i#pF �#�Q#X 
	#�PqO#w!
 �P�� 3O"Q� Ph�O#�i" � �XOP. Q" V2  YO"Rz �}��Ç6 3#�"Lu" � 3"Ph� {#�Ä" �"P. Q�O �» 3L� �e 4W�#.�� R�� O�#[� 
Q�O �» 3L� nPi�L�K j#>O" 4W�Q c�E� 4i#pF �#�Q#X �. ��#�� L��'6 �"P. � L�w �"Lu" ���>�6,��_�6 � L���'6 KO�� OK "O K�J �Ãdu Ph� Q�O �» P9w!"LF 3L� nPi 4W�Q c�E� 4i#pF �#�Q#X  �K��� L�"�J ��Ä" #�PqO#w �. CPe ���>�6 YO"Rz!3O"Q�
 #�PqO#w ��X Q" #�FPe #� � CPe �d�E� 4W�Q �.#�QO" ���>�6 �}FP� 3#Ã~#d� ,��_6 Q"V2  
��Ã� 3L��e L�#. O�#[� 
CPe �}�_p6 3#Ã~#d� �. Q#�� 3O�¼ OK4W�Q c�E� 4i#pF �#�Q#X � 	�P��|��Ç6 YO"Rz V���Z�2 � L�K �#=�" "O b�.P� �d�E� 4W�Q �.#�QO" �}�_p6 3#Ã~#d� 
�#� �� P9w!"LFV���Z�2 Q" �IW� Æ� �KO"K {#XO" 	�P�� 3O"Q�
 #�PqO#w �. �}�_p6 �#�FPe #� � CPe #. �"P�� "O �L\|JL��M �#�[I. � 4W�Q c�E� 4i#pF �#�Q#X �. R�� �}�_p6 �}FP� �d�E� 4W�Q �.#�QO" YO"Rz!�KKPz {#XO" L�#.c�E� 4i#pF �#�Q#X ��X Q"4X" �Q��}�_p6 �}FP� �d�E� 4W�Q �.#�QO" YO"RzV���Z�2 �XOP.  #��XOP. <�#5� � KP�z 3O�¼ Q�O�» 3L� nPi P9w!"LF c.O�M �#�[I. � 	�P�� 3O"Q�
 #�PqO#w 
4W�Q�K�\ �L�#XO O�#[� j�e" �.Q�O �» 3L� #6 P9w!"LF 
3"P��l6 �. Q#�� � �}�_p6 �}FP� �.#�QO" YO"Rz OK K�>��^�#t� U#X"P. O�#[�  4i#pF �#�Q#X � �P�� 3O"Q� �. ��#�� L��'6 �"P. � L�w �"Lu" YO"Rz C�¼" � |��Ç6 �. 4-W� 4W�#.���L�K ��"O" 4W�Q c�E�,��_�6 � L��'6 �. 4-W� "O K�J �Ãdu Ph� Q�O �» P9w!"LF 3L� nPi 4W�Q c�E� 4i#pF �#�Q#X  �K��� L�"�J ��Ä" #�PqO#w �. CPeYO"Rz!�#�6 OK � L\#. �5\"K O"Pu Ph�L� �}�_p6 CPe4W�#.�� 
#�Q#X �4J#X 3#�}�Ä � CPe �"P>" �}FP� OK  4W�Q �p�� 3"P:" Z�#w �"P. �K#��[�2 �#�\�O {#�Ä" �. oi�� CPe O#Ç�#��2 #� CPe �P=� �$ |F"P��S�P2 4W�Q c�E� ��Pz #. CPe �"P>" {�e OK �p�pI6 � �F�¼" 3#�"Lu" P. 3O#h� �K�. L�"�J �d�E�
��



�"P>" |F"P� #. ��#�Q |�#w s.#d6 Q" L�#. O�.R� 3#�"Lu" )��a �K�. L�"�J �d�E� 4W�Q 4�P�L� 4E6 ��L\#. O"KO�JP. CPe��. KP�N2 3O�¼ L�#. �w "O �p�pI6 3#�"Lu" ��}w ��#6�w YO"Rz �e O�#[� 
O#w �Ãdu |��E6 #. �#�R��  P9w!"LF 3L��e �$ �#�6" Q" V2 �S�P2 �L\|��Ç6 YO"Rz ��"O" �L�#XO L�"�J 	�P��3O"Q�
 #�PqO#w j�e"�K�. L�"�J #�PqO#w �. Q�O ��� �d�E�� 4W�Q Z�#�2 Y�O ��#�2 P�. L�#.�� �S�P2 4W�Q c�E� ��Pz 
CPe Q" �O"KP.�P�. �}FP� OK  OK "O �}�_p�6 YO"R�z OK ;OL��� �d�E�� 4W�Q Z�#�2 3#Ã~#d�� 
^I�[� �L�.�#�Q ��#�P. U#X"P.��e P9w!"LF 4W�#.�� Z�#2 3#�}�Ä <�#5� �L�#XO �#=�" �. �L\ ���Ã6 �#�P5�" O#2 � #�_J#\ ]�_J�KKPz ��Ä" 4W�Q c�E� 4i#pF �#�Q#X �. Z�#2 �O�K �#�#2 Q" V2 Q�O �� 3L�3"P:" Z�#w YO"Rz � �d�E� 4W�Q Z�#2 �. b�.P� �#�\O"Rz ��}w L�#. 4W�Q c�E� 4i#pF �#�Q#X  ��"K" �"P. �$ P�m #� Z�#2 3#�}�Ä ��"L6 3O�Pa �LÄ P. ��-� "O K�J 3"Ph� � �XOP. "O �L\ ���.Z�2�KO"K ��Ä" 
Z�#2 3#�}�Ä ��6#J Q" j�e" Q" V2 Q�O �» P9w!"LF 3L�nPi 
CPe Q" �O"KP.�P�.�.#��QO" Q" �#����e" �"P. � 4W�Q c�E� �#�Q#X ��X Q" Z�#2 �"O�K ��6#J L��'6 Q" V2 
4X" ���L.  �}-u j�e" ��L. 4W�Q c�E� 4i#pF �#�Q#X 
��#JK�O �XL��� �#�FPe #� CPe �d�E� 4W�Q 3"P:"#�� o}I�6 ���zP� Q" � �XOP. "O �$ �d�E� 4W�Q c�"P\ 
�td�� Q" ��#��XOQ#. �e 
4\"K L�"�J sF�c."�a Q"o}I6 KO"�� �L�#[� 3O�¼ OK �KO�$|�Ä �. 4Ã�#�� �td�� 4W�Q c�E� OK �~#�5F" ,�PI6c.O�M ����W� #. ����#u KO�JP. sF 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �O#> �#�KO"L�#5X"�4\"K L�"�J "O
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�d�E�4W�Q c."�a �3"OPt� � ���"�u �� �O#�\4X��2
�O�[w�d�E�4W�Q c."�a �3"OPt� � ���"�u � o~"

�X#X" ���#u ��#=�2 |¼"  �L\O �. �O �Ä#�5>" 3#�F �$ OK L�#. LÃ. �#�}W� � Q�P�" |W� �w 4W�Q c�E� 4i#pF 
���X" �O���> OK#�� 4W�Q c�E�� �zK�~$ #. �w �$ P�m � �K#_5u" �#�5�~#Ãq �O ��" Q" �KKPz�� �t}6 ����Ä �p�i� 
L�\#. �5\"K�4X" j���� 
L�w "L�2 ��Q�� �$ �"P-> |.#u P�m ,�PI6� � �K#� �� P. |�5[� ��������� ��F�¼" � ��������� +�_� 4W�Qc�E� �Q#W�.� 4i#pF ���#u  �P_-6�w �.PI� �"Lu" P� � �zK�~$ j�� P� Q" 4Ã�#�� � �P�y[�2 � 4W�Q c�E� �Q#W�. � K�-�. � 4i#pF ���#u ��"�#�R.$ � �[F� �"O��#> �. b�.P� O��" ��}w ���A�� � K�\��4W�Q c�E� ,X#�6 � {K#Ã6 �KO�J �� P. ,>��c�E�� ��zK�~$3#->�� �w �}�Ä P� �. �"Lu" � �5W�"K 4W�Qc�E� 4i#pF �#�Q#X o�#i� Q" "O �}J"K �#�.$�L�#���� ��Ä" j���� L�w ��"Pq "O 4W�Q�������� +�_� "�� �zK�~$Q" �P�z�}> ��E� ���#u  
L�#�� ��"Pq "O "�� �zK�~$3#->�� �w �}�Ä P� �. �"Lu" � �L�KPz ���L6 � ��h�6 �K#� �� � |_q �K OK ���#u ��"�L�"K�� j�������X" �O���> �y��Pq � �Ä#�5>" 
�K#_5u" �ÃX�6 ��K �~#X<�2 ��#�P. ���#u Q" �� � �� 
 �� �#��P_-6  ��������» +�_� �"P�"3#hF��� 4�#ÄO #. L�#. �Ä#�5>" � �K#_5u" �#�5�~#Ãq ��}w ��K ��#�P. {�e OK �w KO"K�� O#Ã\" #��P_-6 ��"�K"K�#=�" �}FP� OK � "P>" Q" |-u L�#. �6#�LJ � �L�~�6 ÈOR. �#��S�P2 � #�FPe � KP�z 3O�¼ �d�E� 4W�Q�.#��QO" KO��� 4W�Q c�E� 4i#pF �~#Ã�"O�\ +�_� �#��y~" U#X" P. �.#� �#Ç� � �=�X �#Ç�" 3#Ã~#d�
O"L�#2 �ÃX�6 n"L�" �5qPz Ph� OK #. L�#. ��LÃ� � �5Ã�¼ 4�~#Ãq ���z P� �K"K �#=�" � KP�z O"Pu �d�E� 4W�Q��t~#. �"�6 U#X" P. L�#. O�[w�Ã�-e ¿.#�� Q" �O"KP.�P�. 
L\#. �d�E�4W�Q �#�KO"L�#5X" c."�a +�BO#�BOK�Ã�-e ¿.#�� Q" D�E¼ �L���P�. ��a �w ��E� �. KP�z 3O�¼ c�E� |�E6 |.#u 4�qPi � 4W�Q c�E� ¿.#��cX��6 +$ ¿.#��� ��zK�~$¿�qO � �P�z�}> O�h�� �. � K�\ ��"Pq 4W�Q c�E� ,X#�6 � {K#Ã6 gpF 3#->���O"KP.�P�. � K#=�" �. 4-W� L�pi�� �5Ã�¼ �#�wP�\ � #�P�\ OK ¿u"� 3#=�#JO#w � ¿�#�¼ 
�5Ã�¼ �#�.�a#qc�E� 4i#pF �#�Q#X �#�KO"L�#5X" U#X" P. �5Ã�¼ +�a#q ��p_6 3#W�X#6 � {#t5�" � �O�$¿�> �#��Ç-\�L��#�� �"Lu" #��#5X" +�a#q � +$�#�5wP\ 3O#h� #� � 4wO#[� #. � 4W�Q�������� +�_� ��� � ��� 
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#� ��L��#\$ +$ �KPw �K�~$|�-u Q" K�\ �5J#�\ ����Ä4\"L�. ��}Ä L�L�6 �w ��"Lu" P� 
KO"K�� O#Ã\" ��� �K#�OK �L���w ����W� K"�� �5I�O 
L�"Q K"�� � ��"K � ��#W�" 3��`q �5\"L�. P�m ¿qK 
�K�~$ ��L��#\$ +$ ¿�Q�6�#���#J��p_�6 +#�W2 #�� �#J +�a#q Q#=� P�m �K#p5X" 
�"K Q#=� P�m O#5[w � #��#.#�J OK �~#.Q 
#���#JK�O�4X" j���� �QO�#[w nO#_� �"P. +�a#q��������� +�_� �5p� K"�� #. �zK�~$Q" �QP� �#���#JK�O � #�OK 4i#pF ���#u  4p� �. �"P�" ���QPX ��#�OK � �}J"K �#�.$ � �QP� �#���#JK�O �KPw �K�~$� �K�. �P_-6 � � �K#� �� P. |�5[�	O�#�\ �4.#: Q" �Ä"
 �Ä��_� P�"R> #� �O#pF �#��ÇX cX�6 �"�J � #��5[w cX�6 �"�J �5p� b�}I� j�� P� #��4X" j���� #�OK #� �Ç[J OK ¿u"� �5p� �Q#I� � 3#W�X#6 � #��~�~ cX�6 �"�J ����������� +�_� +$ ���K#Ä ¿�Q�6 ���#u  Q" �P�z�}>� 4Ã�#�� � �P�y[�2 4�~��W� � 4X" j���� +$�5J#X �K�~$�w KO"K�� O#Ã\" ���#u ��" Q" �� �K#��K�\�� {�E� 4W�Q c�E� 4i#pF �#�Q#X �. +$ ¿.#�� �zK�~$��������� +�_� �"P�" ���X" �O���> �R.$ ¿.#�� Q" �O"KP.�P�. � 4i#pF ���#u  3O#WJ 8Ä#. �w �L���$ K"�� ���zP� � �5Ã�¼ �#�.�a#q ��}I6 ��PW� �#��O#��. O#[5�" #� �zK�~$���z P� K#=�"�4X" j���� K�\ �R.$ ¿.#�� �.���»���� +�_� �Ã�-e �#��. 3"P:" Z�#w �5��w |�Ç[6 ���#u  � ��}�Ä3#t�tE6 
�Ã~#d� 
3#Ä�e" �~K#-� O�h�� �. �Ã�-e �#��. 3"P:" Z�#w �}� �5��w ���#u ��" ,>�� �.
"��� �zK�~$ 
��#�z 3#q$ 
�zKQ#�PX 
�~#WÇ[J 
|�X 
�#q�e Q" �\#� �Ã�-e �#��. 3"P:" Z�#w � �P�y[�2�4X" �L�KPz |�Ç[6 ���� � #���#JK�O � #��B#�OK � #�#�OK +$3#�#X�� 
���Q ��� �#�\Rl~ � �~R~QO�[w �~#X �#�P�\ �S�P2 �y��#�� �"O�\ |�Ç[6 �. ¿>"O �"P�Q� 3'�� ��#� ,��_6  �ÃX��6 � K#=�" OK �5\"L�. {�¼" 4�#ÄO +�BO#B OK �w �L�KPz ���L6 �P_-6 � � �K#� � OK ��#�,��_6 ��"�S�P2 �y��#�� �"O�\ 
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#�K"KO"Pu  ���#JK�O �XL��� �#�FPe #. b#-6O" OK {��W� �#��#�Q#X P�#X � �"P�" 4W�QKKPz Pw!M ���>�6 �}FP� �d�E� 4W�Q YO"Rz j�P\ OK �KP[q � �¼�J3O�¼�.4X" �Q� #��XOP. ��" �L�ÇB�4X" �L�$ P�Q �#�[I. OK #��XOP. ��" �#=�" OK �Q� �#���#���" O �L��\ ��"O" YO"Rz ��#�a OK �L�Ä3#Ç� �
3#F�d¼" � o�O#Ã6 ���4X" �Q� �w K�\�� KO�JP. �KLÃ5� 3#F�d¼" �o�O#Ã6 �. �d�E� 4W�Q c."�a �3"OPt� 
���"�u �XOP. OK�#�[I. OK Ph�KO�� 3#F�d¼" � o�O#Ã6 �KKPz �>�6 #��$ �P.O#w 3O�Pa �. �T���. � �L\Æ�Çp6 Py�LÇ� Q"�L�"�L\ �K"K CP\ P�Q

���"�u �����LÄ"�u �3"OPt� ��P6P-5Ã� � ��P5��� �X#X" ���#u Q" LÃ. � �L�XO O"Ny���#uV}=� ,��_6 �. �w�6"OPt� � LÄ"�u�L�"��Pz ��" OK 
L��\�� +�WE� O�[w�O#>
#���#����$ �����L�"�6�� � KKPz�� "P>�"�Q� )���Ä � ���6 ����#u ��Q"�� K#�5X" �. �w 4X" ��"P>" �#�\�O � 3"OPt� �Ä��=��L\#. R�� ��q �#�KO"L�#5X" �L�P�zP.OK

�



#�KO"L�#5X" ������.P=6� �q 
�}Ä �K#5q" #> <�#5� P. �w L��\�� �5pz �Py�K UP5XK |.#u vOL� #� ��q 3#_I[� �. #�KO"L�#5X"���6 #�Ãp��M ��� L��#6 #� � ���a sq"�6 � �O#Ç�� #. � �Ã�#> �O��P�. ����. DdX �#t6O" nL� #. � �K�. ��5-��L�\#. �L�XO ,��_6 �. P-5Ã� ��#zO" cX�6 � �L\
	���W�"��w!
 ��#�> 4W[� �����
L�#���� ^I[� "O #�5~�K 3"L�Ã6 � �X#X" �#���#�P. n"L�" 
�}w �#�5X#�X �$ OK �w �"�-�#> L�B r#9�� �.�4X" ��#��#��2 L�B #� Æ� |�#\ )-~#m � K�\�� �5pz ��#�> 4W[�

	|Ç6�P2
 ��#��#��2 �����]#J j�a�� #. b#-6O" OK^I[� ��"P>" � �}�Ä ���\ #. ��}Ã� n"L�" {�_F �"P. �w �"�-�#> L�B �#��2 �.�L���z�� ��#��#��2 
L�KPz�� �R}� �$ �K"K �#=�" �. � LtÃ�� O�[w L�B ��.
O�[w �d�E�4W�Q c."�a � 3"OPt� � ���"�u ���� ����"��u �Ä��=� /#B ��PJ$ �. 4X" �Q� 
O�[w �d�E� 4W�Q c."�a � 3"OPt� � ���"�u �XOP. O�h���.P[5�� � ���6 4W�Q c�E� 4i#pF �#�Q#X V}=� O��" � �u�tF P5qK �}�X��. �w4W�Q c�E� 4i#pF 3"OPt��K��� �Ã>"P� 4X" �L�KPz!�L\ ��"O" Pa#F KO"L�#5X" � �O#�\ 4X��2 OK #���"O �"��Ä�. �Ä��=� ��" OK �L�Ä 3#.�_� Q" �[I. �¼�J�4X"

�}}�~"��.3"L�Ã6 ���
4X#��$ 4�#ÄO �. �R}� � �KO"Nz �E¼ #��$ P. �"P�" 4~�K �w 4W�Q c�E� 4i#pF �. b�.P� �}}�~"��. 3"L�Ã6� �O#��\ 4X���2 OK #����"O �"��Ä��. #��$ �L�ÄZI. �w 4X" �KLÃ5� �#���#��#��2 � ��#�> �#�5W[� |�#\�4X" �L�KPz ��"O" Pa#F KO"L�#5X"

�



#����Rz � #�FPe 3#_I[��XOP. ��
��#�JK�O �XL���� �#��FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" �"P. ��~�" 3#�"Lu" Q" �Ç�4W�Q 3"P:" ��}w ��#X#�\ ��#2 O�.R� 3#Ä�e" �4X#�FPe #� � CPe �#��zT�� ]�_J OK 3#Ä�e" �O�$¿�>�.#�QO" 3#Ã~#d� ��Pz ��"P.#�. 
4X" �O"KP.�P�. � "P>" |F"P� OK #�FPe #� � CPe OKo}5I� �#�5�~#Ãq �d�E�OK|JL��M �#�5�~#Ãq ��}w ��#X#�\ �"P. Q#��KO�� 3#Ä�e" 
�5q#� �h� �s�uK 3O�¼�. 4X" �Q��d�E� 4W�Q�. b�.P� ¿>"P� P�#X ���A�� � CPe O�#[� �#XL��� ��q 3#_I[� � #�\O"Rz Q" �K#p5X" #. "O #�FPe #� � CPe
�������� ZI�. OK �d�E�� 4W�Q �.#��QO" YO"R�z OK 3#Ä��e" ���" ���"O" ��E� �KO�$ 4XK�. "O #�FPe�4X" �L\ Pw!M Pa#F KO"L�#5X" OK �CPe 3#_I[���#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. ZI. ��" OK Q#�� KO�� �L�Ä3#Ä�e"3O"Q� +$ �XL��� KO"L�#5X" P5qK ��#JK�O �XL��� �5��w cX�6 
�L\ ���6 �Ä��=� U#X"P. 
���>�6 �}FP� OK��#JK�O �XL��� �5��w O#w ��#�P. � Y�O � ���"K R�� � 
���#JK�O �XL��� 3#�"Lu" � #��Q#X� �"��Ä 4E6 �P���4X" �L\ �K"K CP\ 
L�$ L�"�J �2 OK �w ��#�5�Wu OK 	� ��� ��P[�

��#JK�O �XL��� 3#�"Lu" � #��Q#X 4XP�q ����4X" P�Q O"Pu �. �L\ K#� KO"L�#5X" s-e O�[w OK ���.Z�2 |.#u #� � <�"O ��#JK�O �XL��� 3#�"Lu" � #��Q#X

�� *URLQ �� 5HYHWPHQW

��Ç[.$  �Z\�2  

�� /HYHH �� 5HWDLQLQJ ZDOO

��O�z!  

�� )ORRG ZDOO �� *XLGH EDQN

	��� � �L�-}�X O"��K 
��#-�y� #� |�#F O"��K
 #�O"��K  

�� $SSURDFK EDQN �� &KHFN GDP � GHEULV GDP

	��� � ��XP5XK �O"��K 
��K#� �O"��K
 #��O"��K  	���� �P�y.�XO L�. 
�P�J'6 L�. 
��"P�5[w L�.+$ � LX 
���h�6 L�. 
�q"PE�" L�. 
L�.,�[� � L�.Q"Pq
#�L�.  

�� 6LOO ��� 'URS VWUXFWXUH��� $SURQ ��� 6HGLPHQW GLYHUWHU

	��� � ��L�.Z�2 
���Ç\,�\ 
�L�.ow!
 P5W. �#��L��w4�-96  

��� 9DQH ��� 9RUWH[ WXEH

	��� � P�y.�XO L�. 
���."KPz �~�~ 
�� �P2 
���"KPzP. +�XO
+�XO �#��L��wO#��  

�



�� )ORRGZD\V �� &XW � RII

�#��"P}�X  �P.�#�� {#�#w!  

�� 1DYLJDWLRQ &KDQQHO �� &OHDULQJ DQG 6QDJJLQJ

���"P�5[w �"P.$  �.�P��  ��#�#�z � ¿�"�� �Q#Ww!#2  ��#JK�O Q" �X#� � �\ 4\"KP.  
��#JK�O �XL��� 3#�"Lu" � #��Q#X �. b�.P� o�O#Ã6 ����#��FP�e #�� � CPe �L�.�t-e � #�5�~#Ãq ��#X#�\ OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��#���"O O�h�� �.�4X" �L\ �K"K CP\ P�Q �#�[I. OK O#_5J" �. ��#JK�O �XL��� 3#�"Lu" � #��Q#X o�O#Ã6 
��#JK�O �XL���

�Ç[.$ �����
�#�P> cX�6 �L\ |�F 3#.�XO �Q"L�"�}6 
Z�#XPq Q" �O#�w 4i#pF O�h�� �. #���#JK�O OK �w �Q#X j��Æ��"���"Q #. � �$ |J"K 4�X �. ��#JK�O |F#X Q" 
�#�P> s�Ä Z�"Rq" #� �^I[� P�W� Æ� OK �#�P> 4�"L�
,X#��� Z\��2 #�. �w!#J � ��\ 
�y�X D~#_� Q" �K#p5X" #. #��Ç[.$ �KKPz�� 7"LF" �#�P> 4�> �. 4-W�

�� *DELRQ �� 3HUPHDEOH �2SHQ�

	Q#.
 �ONy.$ �}¼" �5XK �K �. )���Ä #��Ç[.$ �L��\�� �5J#X �x�XO�6 ���A�� � �R}q #� ��5. 
�.�B �#�Ã�\

�� ,PSHUPHDEOH �&ORVH� �� )HQFLQJ

�L��\�� ��Wt6 	�5W.
 �ONz!#� +$ �
Z\�2 �������. � L��\��� 7"LF" �#�P> 3"Q"�� �. � ��#JK�O |F#X 3O�#=� OK �w L�5W� ��#��Q#X 
�5i#pF �#�[\�2#��$ Q" )��a �L��K�� |Ç\ "O ������#5X"O #. �O#�w Æ� � L��O�� O#w �. P�N2Z�#XPq �#��O#�w 4i#pF O�h��
�y�X �#�[\�2 ��. �"�6�� �$ j"��" Q" �K�\�� �K#p5X" R�� �P�m � #��Ç[.$ 
#��O�z 
#�R�Pw!#J ,�\ 4i#pF �"P.O"P�u �~�t� ��" OK L��"�6�� R�� ��#�z �#�[\�2 �KPw �O#\" �P�m � �"�W�w 
��"�KP� 
�5~#pX$ 
��5. 
�y�X O�6�L�P�y.

�



�O�z! �����|F"�X Zt� #6 K�\�� �5J#X �$ K"L5�" OK � ��#JK�O nPe �K |F"�X Q" o}5I� |¼"�q OK �w ��#6�w�w!#J L�.n"Pe" �#����Q � L�w #p�" 
K�O�� ��P�. K�J �Ã�-e |F"�X Q" ��#JK�O +$ �w �.��X �#��O�K OK "O �Ä��_��L�w 4hq#E� �y5qPy.$ Q" "O ��#JK�O
#�O"��K �����
�5. �P�h� �ÇE� ��#�5J#X D~#_� Q" �K#p5X" #. �~�e �#�O"��K 3O�¼ �. �w |�X #� � Z�#XPq O#�� �Q#X �Ä���5\"K K�>� ��"P>" 3�Ç[�#� � �5\"L� K�>� #�\�O P�#X �"P. �q#w �#`q �w �te#�� OK �P�m � +�B 
x�X�"P. �w 	�#-�y�
 |�#F �#�O"��K#� � L��\��7"LF" �P�\ se#�� OK �w L�-}�X �#�O"��K �KKPz�� K#=�" 
L\#.�L�"����� ��" Q" 
L��O�� O#w �. �O#�w ,�PI6 �YR�O Q" �P�z�}>
#��O"��K �����+$4�"L� � O#�� �"P. �P�m � |2 
R�OPX 
L�. 
LXÆ� ��qPe OK �w �L��w 4�"L� ��5i#pF �O"��K #� R�Pw!#J �Ä���K�\�� �5J#X Ph� KO�� P�W� OK
#�L�. ������Q#X"L> 
+$ Q"P6 �KO�$�#. 
+$ n"PE�" O�h�� �. 	��#JK�O ½PÄ OK
 ��#JK�O P�W� OK �w L�5W� ��#��Q#X���� L�.,�[� 
L�.Q"Pq 
P�y.�XO �#�L�.
 �q"PE�" �#�L�. �L��\�� �5J#X ���� +�XO O#�� 
4u�� �P�JM 
�#�P>�L�"����� ��" Q"

P5W. �#��L��w4�-96 ������5J#X �y5W[.$ � Z�#XPq P."P. OK P5W. 4i#pF O�h�� �. ��#JK�O Q" �[I. OK �w L�5W� �5i#pF ��#��Q#X�L��#� ��#��Q#X �L�P�z�� O"Pu �K#p5X" KO�� R�� 	�Ç\,�\ P�h�
 �SP�" v!��5X" �"P. ��#z #��Q#X ��" �L��\���L�5W� #��L��w 4�-96 j"��" Q" ��� � L�.Z�2 
�Ç\,�\ 
L�.ow!
+�XO �#��L��wO#�� ������q"PE�" �#�~#�#w |JL� OK #� � ��#JK�O P�W� OK #�~#�#w �. �K�O�+�XOZ�#w #� � O#�� �"P. �w L�5W� ��#��Q#X�L��\�� 7"LF"

�



#��"P}�X �����

�� )ORRG 3ODLQ

OK �w K�\�� �5pz �q"PE�" #� ONzO#�w �"P.$ �. R�� � �$ O�#=� ��.��X P5W. Q" ��#�5�Wu � ��#JK�O Æ� �"P.$ �.�L�w�� O�-Ä �$ Q" +��X �#�P> 
|�X j�u� �#y��
P.�#�� �#�~#�#w! �»����L��O OK �w 4X" �"�L�L2 P.�#�� �KKPz�� K#=�" �Ä��_� O�e�. 
��#JK�O P�W� C�¼" O�h�� �. P.�#�� �#�~#�#w!Æ� {�e OK � L�w�� #�O "O ]#J @�2 Æ� P�W� 
#��J � @�2 {�e OK �5qP.$ ��#JK�O Æ� OK �#�P> 
�$ K"LJOO�wN��@��2 nN�F ��. P=�� �=�5� OK � L�w�� K#=�" "O �L�L> {#�#w � 4wPF P6��t5W� � P5�#6�w )5-W� �"P.$�KKPz��
��"P�5[w �"P.$ �������KP�z�� 3O�¼ �.$�P."P6 � ��"P�5[w �$ OK �w K�\�� �5pz �"��#JK�O #� ��"P.$ �.

�.�P�� ������4�Wu �. #� ��#JK�O Q" ��P�. �. �$ {#t5�" � ��#JK�O �#��O#�w #� P5W. Q" �.�XO K"�� 4\"KP. �. ��#JK�O �.�P��#. �w 3#�}�Ä ��" �K�\�� r�e" 
L\#-� �}¼" ��"P.$ �. �$ KL=� 4[zQ#. � �L\ s}Ã� {#�5F" �w 
�$ Q" �Py�Ks��Ã�6 � ¾�PÃ6 O�h���. KP�z�� �#=�" O�#�\ �#�.�P�� � P1�PÇX" 
�Ç��#Ç� |�. �P�h� �6�$��\#� Q" �K#p5X"�ON�y.$ 4�qP�i Z�"Rq" � D~#_� Q" �K#p5X" 
�#�P> P5W. K�-�. 
��"P�5[w ,X#�� c�"P\ ���'6 �"P. ��#JK�O�KP�z�� �#=�"
�#�#�z � ¿�"���Q#Ww!#2 ��������"P.$Æ� P5W. OK �L���O #� �K#5q" �#�#�z #� �#5JOKnNF � 	���� #�y�X 
{#l\$ 
3#.�XO �P�h�
 ¿�"�� �Q#Ww!#2 �.�K�\�� �5pz ��#JK�O #�

��#JK�O Q" �X#� � �\4\"KP. ������OK �qP_� D~#_� �"��Ä �. ��#JK�O ��\#F � P5W. Q" ��#�5�Wu Q" 	���� �X#� 
�\
 �"��#JK�O D~#_� 4\"KP. �.�K�\�� r�e" ���� �5. 4J#X 
�q#¼ 7"LF" 
�Q#W�"O

�



��#JK�O �XL��� 3#�"Lu" � #��Q#X �"P. ����Ä3#Ä�e" ����XL���� �#��FP�e #�� � CP�e ���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK Q#�� KO�� ����Ä 3#Ä�e"��#�JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� s-e 
�"�td�� �#�FPe #� � ]#J �#�FPe Q" �Ä" 
��#JK�OCP\ P�Q �#�[I. OK ���#JK�O �XL��� 3#�"Lu" � #��Q#X� �"��Ä 4E6 �P�� 3O"Q� +$ �XL��� KO"L�#5X" P5qK#� � CPe Q#�� KO��3#Ä�e" 
�L\ �K"K CP\3#Ä�e" �#�� Q" �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz �4X"�L\ �K"K4X" ���L. �4qPz L�"�J O#w!�. #����Rz � #�FPe 3#_I[� �XOP. OK � L�w�� ;"PI5X" "O Ph�KO�� �#�FPeQ" �JP. #��6 #�FPe #� � CPe j��,WFP. � �5\"L� KP.O#w 4X" �Ç��ZI. ��" OK �L\ �K"K CP\3#Ä�e" ����L\#. �5\"K KP.O#w 3#Ä�e"
��#2 3#Ä�e" �����OK O�wN�
 ��#JK�O �XL��� 3#�"Lu" #� � #��Q#X 
CPe ��#-� OK �w 4X" �6#Ä�e" ��}w Q" 3O#-Ä ��#2 3#Ä�e"4W�Q �.#�QO" OK ��E��. � K�\�� �5qPz O#w!�. 	��#JK�O �XL��� 3#�"Lu" � #��Q#X �. b�.P�o�O#Ã6 
��� ZI.�KO"K KP.O#w 3#�"Lu" #� � #��Q#X ���z��" ���>�6 �}FP� �d�E��KKPz �O�$¿�> P�Q CP\ �. �KP[q 3O�¼ �. 4X" �Q�3#Ä�e" ��" ��"� 3#�}�Ä �"P>" #� � #��Q#X |E� �L�P�zP.OK �w,X#�� U#�t� #. ��#JK�O 4�Ãu�� � CPe �K�LE� �[t�  �L\#. �a"O" �P.O#w!#��$ ¿e#t� �3#�"Lu" #� � #��Q#X ��2  +$DdX ��uO 3"P��l6 �#�.��X |�}E6 � �S�~�OL�� � �X#�\"�� YO"Rz �¼�J  b�d�J � +�a#q �#��>�PJ �#�LX �#�P�y.$ �#�}2 � ��$�"O �#��"PzOR. �L��#� 3#:LE5W� �#��zT��  CPe �K�LE� OK ��u O#[q b�dJ � +${#t5�" b�dJ �Q#z �4p� {#t5�"�aPu ¿.#�� � �#zO#w 
CPe |E� �. �XP5XK �#��K#> �[t�  Ph� KO�� �#��Q#.OK �X#�\4I�O YO"Rz �¼�J  v!#J Æ��#Ç� �Æ��Ç6��S 
�X#�\ ���Q YO"Rz �¼�J  Ph� KO�� �#�[I. OKÆ�~�OL�� YO"Rz �¼�J  +�XO4�p�w � +�XO �Z�#XPq YO"Rz �¼�J  	�5W�Q � ��#���\ � �Ç�R�q
 ��#JK�O +$4�p�w YO"Rz �¼�J  	��� � #����Rz 
CPe OK ��#�#W.#� K#=�" |�"�Ä ��}�> Q"
 CPe ��q YO"Rz �¼�J  

��



��#�5J#X �#��zT�� ������. L�#.�� 4X" Ph�KO�� ��#JK�O �XL��� �#�FPe #� � CPe OK �w�6#�"Lu" #� � �Q#X P� OK ��#�5J#X �#��zT���T���. L�"�L\ Pw!M �"Lu" #� � �Q#X P� KO�� OK P�Q �#�[I. OK �w �6#Ç� �L��\ �K"K CP\ �KP[q � �¼�J 3O�¼cX�6 �L\ ���6 �Ä��=� U#X"P. 3#Ç� ��" �L��\ L�u ��#�5J#X �#��zT�� CP\ OK L�#. )�"R~" � L�"4���" �"O"K�#�5�Wu OK �P�� 3O"Q�+$�XL��� KO"L�#5X" P5qK 
	��#JK�O �XL��� 3#�"Lu" � #��Q#X
 ��#JK�O �XL��� �5��w!�4X" �L�$ P�Q
�Ç[.$ �������V�> � ��#[�2 ,�\ � ��L. ,�\ �#��Ç[.$ |¼"�q �K"L5�" �4�> � �aPÄ ¿dt� � {�e � D~#_� ��Ç[.$ j��j��� Q" #��Ç[.$ �#��zT�� � �Ã�\ �#��Ç[.$ OK �.�w¿�\ j�� � |F"�X ��#�z Z\�2 j�� � ��#JK�O 3#.�XO��K��q �#�Ç> #� �"�KP�
Z\�2 �������3#.�XO V�> 
��\#2 Z\�2 D~#_� j�� � �O#�w �[Ç�Q Y�O � Z\�2 O"Pt5X" |E� ��"�P�\ ,�\ � D~#_��|F"�X ��#�z Z\�2 j�� � ��#JK�O
�O�z! ���������E�� �O"Pt5X" |E� ��#�z Z\�2 j�� � j#p6O" � �aPÄ ¿dt� � �~�e ,�\ � ��"�P�\ ,�\ �O"Pt5X" |E���O�z4[2 �a"O" �[Ç�Q4�Ãa� � �u�6 |E� �#��Q#X �#��A�OK j�� ��ÄPq O#��" #. �u�6

#�O"��K ��������O"��K 4[2 R�Pw!#J D~#_� j�� � �-�#> �#�-�\ �½PÄ � {�e 
j#p6O" � K"L5�" �4�> � |E� � D~#_� V�>��2 D~#_� � �2 s�Ä �½PÄ � +%�Q ��}I6 Y�O
#��O"��K �������	#�O"��K 
�������
 L�. �.#[�
#�L�. �������� #��A�OK K#Ã." � 4XK���#2 4i#pF j�� �P5W. V�> � s}Ã� 3#.�XO V�> � �Q#X K#Ã." � D~#_� �L�. j��

�� )LVK� ODGGHU

���O ��#� �#.KP�

��



P5W. �#��L��w4�-96 ��������~�e GP��� � K#Ã." �s}Ã� 3#.�XO V�> �P5W. V�> � ow Q" j#p6O" � 4XK ���#2 4i#pF � D~#_� � j���CPe �"P>" Q" LÃ. � |-u ��#JK�O
+�XO �#��L��wO#�� ���������\#�F ��#��z Z\��2 � O"Pt5X" |E� �s}Ã� 3#.�XO j�� �P5W. 3#.�XO j�� � K"L5�" � D~#_� �K#Ã." � j�����#JK�O

#��"P}�X �������� {#�#w #. �u�6 ��E� �P�W� ��#�z Z\�2 j�� � �q"Pz�2�6 � �L\ �F"Pe ¿dt� �P5W. �V�> j�� �K#Ã." �P�W�n"PE�" Y�O��L\ �O#pF D~#_� �[Ç�Q � ��}I6 ��E� � �L\ �O#pF D~#_� ��}I6 |E� �"P>" Y�O�ZÇ�Q�CPe �"P>" Q" V2 � �Ã�-e c�"P\ OK P�W� �~�e GP��� �
P.�#��{#�#w! �»������

�� 3LORW FKDQQHO

���K#�P. �#�� 3#_I[� � ���Lu P�W� #. KO�JP. ��E� �q#a" �. 	#��"P}�X 
�������
 L�. KO"��
��"P�5[w �"P.$ ��������� #��#�5J#X �#��5[w 4wPF 3"L���6 ��O�-Ä �#��5[w j�� �4�qPi �q#a" �. 	#��"P}�X 
�������
 L�. KO"���	��"P�5[w!
 |t� � |�F |�#X� {P5�w �#�~#���P6

�.�P�� ��������4\"KP. D~#_� 4\#-�" |E� � D~#_� �=F �D~#_� V�> �CPe �"P>" Q" LÃ. � |-u OK ��#JK�O ow GP����#��O"KP.K�z |E� ,�\ � �L\4\"KP. D~#_� �[Ç�Q ��E� � �L\
�#�#�z � ¿�"�� �Q#Ww!#2 ���������#�#��z � D~#_�� ��}I6 |E� � K�>�� ¿�"�� K#Ã." � ��#JK�O P5W. D~#_� V�> � ��#�z Z\�2 � �#�#�z j���#�.%�Q �[Ç�Q � ��}I6 ��E� � �L\ �Q#Ww!#2

��



��#JK�O Q" �X#� � �\4\"KP. ����������E� � �Ç\x�X j�� � 3�$��\#� O"Pt5X" |E� � D~#_� V�> � 4\"KP. Q" LÃ. � |-u OK ��#JK�O ow GP�����$ s�Ä �4\"KP. |E� 4�Ãu�� � 4XK���#2 OK +$ Q" �K#p5X"
3#�}�Ä ���3O�¼ �. L�#. 
4X" CPd� ��#JK�O �XL��� �#�FPe #� � CPe OK Ph�KO�� �"Lu" #� � �Q#X P� OK �w�6#�}�Ä ��}w!3#��"Lu" � #��Q#X
 ��#JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� U#X"P. �L��\ �K"K CP\ �KP[q � �¼�J� 4X" P�Q O"Pu�. 3#�}�Ä CP\ OK �L�Ä3#Ç� �P�� 3O"Q� KO"L�#5X" P5qK 	��#JK�O �XL����$ �"P>" ��E� � 3#�}�Ä �=F � �$ 4�Ãu�� �4F#W� ����Q �Q#X �K#�$  �$ �w!"P6 � D�dW6 � |�F ��E� � �R�Pw!#J ��O"KP-w!#J 3#�}�Ä  �KPwO#-�" �3�$��$� �L�.,~#u D~#_� � |�F ��E� �Æ� P� �-�Pt6 �=F � D~#_� j�� �D~#_� �P.O#w!  D~#_� ���'6 |E� � �O"L�y� �#��$ �"P>" ��E� � �=F � �R}q � ��5. � ��#�. �#�O#w � ��#�5J#X 3#�}�Ä  �$ �#�\�O � 3#�}�Ä �"P>" 3L�  �$ �O�$¿�> ��E� � CPe �"P>" Q" �\#� L�"Q K"�� ¿qK �y��yB  

�aPu ¿.#�� �����3#Ç� �KKPz �O�$¿�> �KP[q 3O�¼�. �q#w3#Ä�e" 4X" �Q� 
#��Q#X OK �K#p5X" KO�� �aPu ¿.#�� ]�_J OK�L��\ L�u 3#Ä�e" ��" OK L�#. P�Q 4���" #.�$ s�Ä � DdX � ¿-�� 4�Ãu��  �K#p5X" �#�}E� �. |t� � |�F  �¿.#�� Q" �K#p5X" ��E�  	�P=p�� K"��
 "R[6$ K"�� nP_� ��E� � |E�  
�K#p5X" KO�� 3�$��\#� �����|�#\ L�#. CP\ ��" �KKPz ��"O" 4X" �Q� 
L��\�� �5qPz O#w!�. 3#�}�Ä OK �w �6�$��\#� ��}w Q" �P_5I� CP\�L\#. P�Q 3#Ç�K"LÃ6 
4�qPi 
j��  �O"L�y� |E�  �K#p5X" ��E�  �K#p5X" 3L�  

��



�-�> 3���W6 ������KKPz ��Ã� L�#. P�Q 3O�¼ �. K�\�� �5qPz O#w!�. �6#�}�Ä �#zO#w P� OK �w �6���W6�#X#�\O#w � �#�wO#w 4�#u" |E�  �O"K" �#��#�5J#X  +�a#q ¿qK � �O�$¿�> �Ç-\ � +P\ +$¿�Q�6 �Ç-\ � ��#XP.$ cJ �#��zT��  #���\#� 4J�X �Z�#�Pz 4J�X ���'6 � ��#XO rP. �#��zT��  �Ç\R2 �#�5�O�q � ��#�OK 
�5\"L�. 3���W6  �y��Pq � �E�Pp6
 �\Q��$3���W6  #��#zP��Ã6  �#zO#w Q" 4i#pF ��E�  "P>" �}FP� ��6#J Q" V2 �L\ K#=�" 3#W�X'6 �P.O#w!  
��#W�" ��P�� ������K�\ ���.Z�2 P�Q CP\ �. L�#. �O"KP.�P�. � "P>" �}FP� OK �Q� ��#W�" ��P��^_I5� � �K#Ä �"P>" �}FP� OK �Q� ��#W�" ��P��  ^_I5� � �K#Ä � �O"KP.�P�. �}FP� OK �Q� ��#W�" ��P��  

��



K�>�� ¿a���#X#�\ ���XL��� �"�td�� �#�FPe #� �]#J �#�FPe �}Ç[5� �#�5�~#Ãq Q" �\#� �d�E� 4W�Q 3"P:" �.#�QO" O�h�� �.
��#����\ 
�Ç�R��q 4�Ã�a� 4X" �Q� 
�#����R�z � #��FP�e 3#_I�[� �XOP.� � ZI. OK O�wN� 
��#JK�O

�� (QYLURQPHQWDO IDFWRUV �� 5HDFK

��d�E� 4W�Q |�"�Ä ��}w �L��\ ��#X#�\ #�FPe #� � CPe �K�LE� #� � |E� �Ä#�5>" � �K#_5u" 
�Ç�S�~��.
4X" �O�Pa 
O#w ��" D�E¼ �.#�QO" �"P. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz^�I[6 �. �w �LF OK L�#.LF OK #� � L�O"Kb�W-� �#�}�}E6 � ��R=6 �3#t�tE6 �. Q#�� #��$4J#�\ �w�d�E� 4W�Q |�"�Ä �L��\^I[�Ph�� OK K�>�� ¿a� ��#X#�\ OK 
L�P�N2�� P�:'6 #�FPe #� � CPe Q" �O"KP.�P�. #� � "P>" �}FP� OK �K�LE��L��\��� �5qPz!b�.P�� ��#JK�O �XL��� �#�FPe #� � CPe �K�LE� #� � |E� �. PwN~"r�q �d�E� 4W�Q |�"�Ä �XOP. ���"K�. �XOP. ���"K 
L�\#. CPd� ��#JK�O Q" ��"�Q#. OK #� � K�LE� �P5Wz #. �}E� OK #�FPe ��" �A�#�B �K�\��OK �Ã�X� se#�� �L�P�zP. OK Ph�KO�� �#�FPe �A�#�B �~� 
KKPz�� K�LE� �Q#. �$ �. b�.P� � K�>�� 3#Ä�e"�KKPz 3�#p5� c�"P\ #. ��#�[I. |�#\ 4X" �Ç�� R�� � �5q#� YP5Wz #��XOP. ���"K 
L\#. ��#JK�O P�W� K"L5�"�. ��Pt� �d�E� 4W�Q �.#�QO" 4�> #�[I. ��" ��� OK Ph�KO�� �d�E� 4W�Q |�"�Ä L�#. KO"�� ���z��" OK�L��\ �XOP. 
4E¼OK ��#JK�O �XL��� �#�FPe #� � CPe #. c-6P� �d�E� 4W�Q K�>�� 4�Ãa� 4J#�\ �"P. �O�Pa �#��XOP.� P�Q ���#�Ä 4E6 ���>�6 �}FP���#���\ � �Ç�R�q c�E�  

�� (FRORJLF �� ,QGLFDWRUV

P�N2P�:'6 ��5J#�\��. �#�^J#\ �}w��#X#�\  �K#_5u" � �Ä#�5>" c�E�  "O ���>��6 �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK |JL��M �d�E� 4W�Q |�"�Ä �w L�"�L\ �L�.�t-eZI. ��" OK �L\ �#=�" �#��XOP. 4X" ���L. �L��\��|�#\ L�KPz �XOP. L�#. R�� �w "O ���#��p~�� � �5qPzP.OK� "P�>" |�F"P�� OK ��#�JK�O �XL���� �#�FPe #� � CPe Q" �\#� �d�E� 4W�Q 3"P:" ���.Z�2 �"P. �"��#2�K�. L��"�J �d�E� 4W�Q 4�P�L� �#���¼�6 ���A�� � �O"KP.�P�.
��#���\ � �Ç�R�q c�E� ����4X" P�Q �d�E� 4W�Q |�"�Ä |�#\ ��#���\ � �Ç�R�q c�E��X#�\"��  �S�~�OL��  

��



��#JK�O Æ�~�OL��  +�XO �Z�#XPq  ��#JK�O +$4�p�w!  ����QP�Q �#�.$  �R�J|�X  �X#�\���Q  

�� 5LYHU PRUSKRORJ\

���#JK�O �X#�\4I�O  �X#�\�~R~Q  �X#�\v!#J  #�� � #��Q#X �F"Pe OK ��#2 3#Ä�e" �"��Ä �. #��$ Q" �JP. �w KO"K K�>� ��#�_J#\ r�q |�"�Ä Q" Æ�P� OK�#��FPe #� � ]#J �#�FPe Q" �O"KP.�P�. � "P>" |F"P� OK � L�"�L\ �5qPz O#w!�. ��#JK�O �XL��� 3#�"Lu"�Q� #�FPe �#��zT�� �. �>�6 #. �L�\#. P�N2P�:'6 �d�E� 4W�Q Ph� Q" 4X" �Ç�� ��#JK�O �XL��� �"�td��#� � CPe ��q 3#_I[� � #�\O"Rz Q" �K#p5X" #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz �}�X� �. #�_J#\ ��" 
4X"�d�E� 4W�Q �.#�QO" 3#Ã~#d� OK K�J �#> OK � L��\ ��Ã� 
4X" �L\ ���6 O�#[� UL��� cX�6 �w #�FPe�L�"�L\�L�.�t-e P�Q �#�[I. OK O�.R� �#�_J#\ �L��\ �5qPz O#w!�.
�X#�\"�� �����{#X 4W�. |u"LF O#�$U#X"P. #�K ��"Q�OcX�5� � ���#X � ��#�#� P9w!"LF 
���#X � ��#�#� |u"LF cX�5�  #�FPe #� � CPe |E� �. Æ�52���X �#y5W�" ��P5Ç�KR� �5\Nz!�. Æ�52���X �#y5W�" ��P5Ç�KR� �5\Nz {#X 4W�. |u"LF O#�$ U#X"P. �-W� �� ��#�#� � ��"Q�O cX�5�  #�FPe #� � CPe |E�|E�� �. Æ�52���X �#y5W�" ��P5Ç�KR� �5\Nz {#X �K |u"LF O#�$ U#X"P. ���#X � ��#�#� P�I-6 cX�5�  #�FPe #� � CPe{#�X �K |�u"LF O#�$ U#X"P. �L\ �L�#[� 4ÄPX P9w!"LF �-X#E� ���A�� � K#. 4�> ���#X 3"P��l6  #�FPe #� � CPe |E� �. Æ�52���X �#y5W�" ��P5Ç�KR� �5\Nz!|E� �. �X#�\"�� �#y5W�" ��P5Ç�KR� �~#X4W�. |u"LF O#�$U#X"P. �zL�O#. ���#X � ��#�#� cX�5� �"R��  #�FPe #� � CPeOK �zL�O#. ¿�Q�6 �y��yB 
���#X �zL�O#. �=F �-X#E� � �td�� �zL�O#. ���#X � ��#�#� cX�5� �"R��  �td�� �X#�\"�� �#��#y5W�" �~#X4W�. |u"LF O#�$U#X"P. {#X {�_q � #��#� {�e

��



�� ,QWHQVLW\ � GXUDWLRQ � IUHTXHQF\ �� ,QWHQVLW\ � GXUDWLRQ � DUHD

�td�� nPÃ� �#��#y5W�" �"P. �DdX � 3L� � 3L\ � �P6"�6 � 3L� � 3L\ �#���E��  #�FPe #� � CPe �K�LE� OK ��> 3��R� |w �. nP. �"R�� 4-W�  �td�� ��> 3��R� |w �. nP. �"R�� 4-W�  

�� &OLPDWHV �� 7HPSHUDWXUH UHJLPH

�Ã~#d� KO�� �td�� ���~#u" #� ��}u" |�}E6 � ��R=6  
�S�~�OL�� �����#�FPe #� � CPe |E� OK ���#X � ��#�#� �L.  #�FPe #� � CPe |E� OK ��#JK�O ���#X � ��#�#� KO�$�=F  #�FPe |E� OK ��#JK�O n"Pz�OL��  #�FPe #� � CPe |E� OK �~#X �»» 
�» 
�� 
�» 
� 
� nO#Ã5� 4[zP. �#��O�K �"P. #�.��X �L. P�K#t�  ��#JK�O +$¿.#�� Q" �O"KP.�P�. K�>�� ¿a�  

��#JK�O Æ�~�OL�� �����#�FPe #� � CPe |E� OK Ph�KO�� ¿e#t� K#Ã." K�LF  #�FPe #� � CPe |E� OK 	��#2 �L. � ,~#m �L. 
CPe �L.
 Ph�KO�� �#��L.  #. Pi#�5� P9w!"LF 4ÄPX � cX�5� 4ÄPX 
�P.Q ,�Pa �P�h� ��#JK�O �#�P> �Ç�~�OL�� �#��_I[�  #�FPe #� � CPe |E� OK �#�P> s�Ä 
r�q �#��L.#�FPe #� � CPe |E� OK CPe �L. �#�P> Q" �\#� ��#JK�O ��\#F �P�z|�X ���2  �L� � OR> �#���#JK�O �#�P> 4�Ãa�  
+�XO �Z�#XPq �����#�FPe #� � CPe |E� OK ��#JK�O +$+�XO4h}m ���#X � ��#�#� cX�5�  #�FPe #� � CPe |E� OK ���#X +�XO |w �. �$ 4-W� �ow O#. �"R��  #�FPe #� � CPe |E� OK �P�N2Z�#XPq �Z�#XPq j"��"  #�FPe #� � CPe �K�LE� OK �"��#JK�O D~#_� 4\"KP.  

+$4�p�w! �����#�FPe #� � CPe |E� OK �3O"PF �>OK ��SO  

��



�� 2[\JHQ VDWXUDWLRQ �� &KORULQDWHG K\GURFDUERQV

#�FPe #� � CPe |E� OK #��Q#. #� � �Q#. OK ���T�Ww!" j#-\" �"R��  #�FPe #� � CPe |E� OK s}Ã� K"�� 
�zP�6 
�. 
x�O � |�#\ ��#JK�O +$�Ç�R�q 3#�¼�_J  
��y�X 3"R}q 
�5IX 
�Ç�P5Ç~" 4�"L� 
{�}E� K"�� |w 
S+ � |�#\ ��#JK�O +$��#���\ 3#�¼�_J  #�FPe #� � CPe |E� OK &2' 
��LÃ�3Q" � 3#pWq 
�O"KP}w �#��.Pw�OL��

�� %2' �� &ROLIRUP
�� (�FROL �� 0HDQGHUV

#�� � CP�e |E� OK ��}w!#�\P\" 
��Pp�}w 
��Ç�S�~��. ��T�Ww!" Q#�� �|�#\ +$ �Ç�S�~��. 3#�¼�_J  #�FPe
����QP�Q �#�.$ ������$ 3"P��l6 � ����QP�Q �#�.$ 4wPF 4�> �XOP. 
#�FPe #� � CPe |E� OK �$ 3"P��l6 � �"�I.$ DdX  
{�}E�� K"��� |w 
�Ç�P5Ç~" 4�"L� 
S+ 
3O"PF �>OK � |�#\ ����QP�Q +$ ��#���\ �Ç�R�q 4�p�w!  #�FPe #� � CPe |E� OK O"KP}w �#��.Pw�OL�� 
��y�X 3"R}q�}w!#�\P\" �"R�� 
�Pp�}w �"R�� �|�#\ ����QP�Q +$�Ç�S�~��. 4�p�w!  

�R�J|�X �����+��X j�u� � K#=�" OK P:�� |�"�Ä  #�FPe #� � CPe �Ã~#d� KO�� �K�LE� OK P�y}�X b#t� � #��Q#.  
�X#�\���Q ������#�Q {�e OK ��#JK�O |�Ç[6 OK |JL��M ��"�� � +$ � �X#�\���Q �#�L��$Pq  �EdX ½O"�Ä � |Ç\ �4�Ãa� � �EdX 3��Ç[6 �|�#\ �td�� �X#�\4I�O ���Q 3#�¼�_J  #�FPe #� � CPe �#�5J#X �"P. Q#�� KO�� D~#_� � �aPu ¿.#��  

��#JK�O �X#�\4I�O �����KPÇ}�Ä 
�OK �~�e,�\ 
R�P.$ �a�F �q"Pz�2�6 4�Ãa� �. �>�6 #. �$ P�W� {�e OK ��#JK�O �Pq � j��  o}5I� �#��Q#. OK �#�P> ��SO � |�X n"Pz�OL�� 4�Ãa� 
�X#�\���Q 
��2 |Ç\ 
+�XO � Z�#XPq��#JK�O#�FPe #� � CPe �K�LE� OK ��#JK�O O"L�#2#� � O"L�#2 �	�#��B
 �#��J � @�2 � #��Q#.  

��



��#JK�O {�e OK P5W. K"�� �L�.��"K � ,�\ 3"P��l6  

�� 0HDQGHULQJ �� %UDLGHG

#�P.�#�� K#=�" � #��J#\ ��"L> #� �u�6 �#�}E� 
�K�.��#�P\ #� ��P.�P. � ��[A�2 4�Ãa� �y��yB  �5\Nz OK �#W�" 4~#JK Q" �\#� #� �Ã�-e |�"�Ä P:" P. 
#�FPe #� � CPe �"P. �Ã~#d� KO�� P�W� OK�$ �X#�\4I�O P. �"��#JK�O D~#_� 4\"KP. 3"P�:'6  
�X#�\�~R~Q �»����#�FPe #� � CPe �td�� OK �$ j�u� P6"�6 � �I�O#6 �#��~R~Q  #�FPe #� � CPe �td�� OK {#Ãq �#�}Wz!  
�X#�\v!#J ������

�� &DWLRQ H[FKDQJH FDSDFLW\ �� 2UGHU � VXE � RUGHU

�CPe �K�LE� OKv!#J 	�����6#w {K#-6 4�qPi 
S+ 
 ��#���\ � 	�#�5J#X �4q#.
 �Ç�R�q 3#�¼�_J  #�FPe #�#�FPe #� � CPe �K�LE� OK #�w!#J L�L> �L�.�t-e U#X"P. #��$ ��#���Pz P�Q � v!#J ÈOR. �#���Pz!  #�FPe #� � CPe �K�LE� OK �P�N2Z�#XPq � j�� 
�q"Pz��R�q #. �d."O OK ��#JK�O �"��\#F �a"O"  

�� 7R[LFDQWV �� )HUWLOL]LQJ FRPSRXQGV

��O P�. ���X 3"P:" #. �d."O OK v!#J OK ��y�X 3"R}q 
#�[wo}Ä 
#�[w4q$ �|�#\ ���X K"�� K�>�  #�FPe #� � CPe �K�LE� OK �"O"�I�#�z #� � �#�#�z!#�FPe #� � CPe �K�LE� OK ��#JK�O �"��\#F �a"O" �#�w!#J OK ��K�w3#-�wP6  
P�N2P�:'6 �5J#�\��.�#�_J#\ �}w ��#X#�\ ����5W��X � ��#�JK�O ��.$ �5J#�\���. �5W�X Q" ,wP� 
KO"K O"Pu �$ OK ��#JK�O �w �"�td�� �Ç�S�~�w!" �5W�X
	4ÄP�X
 +$ 4wPF �. ��#JK�O �.$ �S�~�w!" OK �L�Ä �d�E� 4W�Q |�"�Ä �4X" �td�� �Ç[J�5J#�\��.

�� 6XEVWUDWH �� )ORUD

¿�"�> � ���#�z ¿�"�> �L�"�5W."� +$��#���\ � �Ç�R�q �#��zT�� �PJ�#. � �P5W. ��#���\ �Ç�R�q 3#_I[�

�� )DXQD ��� /RQJLWXGLQDO VXFFHVVLRQ

L�B #� �Æ� �. #��$ ���~�e�~"�6 � L�O"K O"Pu PwN~"r�q|�"�Ä P�:'6 4E6 ��#JK�O P�W� K"L5�" OK �R.$ ��O��#>K"L5��" OK o}5I�� ¿e#t�� OK #���\#�F �Ç�KR�� OK �Ç�S�~���. �Ã�#> �L�"�5W."� P�W� K"L5�" OK �L\ K#� |�#Ä

��



�XOP. �L�5W� +$ 4ÄPX 3"P��l6 � #���"Pw ,�\ 
#���"Pw P5W. ��#���\ � �Ç�R�q �#��zT�� P�:'6 4E6 
P�W��K�\�� ��5�� P�Q �#�_J#\ 4J#�\ �. 4�#�� OK ��#JK�O �.$�Ç�S�~�w!" 4�Ãa�

�� 6WDQGLQJ FURS �� 3URGXFWLRQ DQG SHULRGLFLW\

�$ �"�O�K �#��zT�� � �#2PX {�_E�  ��$ �"�O�K �#��zT�� � |9� L�~�6  

�� 6SHFLHV GLYHUVLW\ �� 6SDZQLQJ SRWHQWLDO

�#����z j��6  ��O�O#. � �O"Ny�I6 �"�6  

�� (QGDQJHUHG VSHFLHV

�½"Pt�" PdJ OK #� � OK#� �#����z!  �L�P�N2�� P�:'6 �O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL��� �#�FPe #� � CPe Q" #�_J#\ ��"��#JK�O �.$ �Ç�S�~�w!" 4�Ãa� P. �.#t5� Py�K ��X Q" � KP�N2�� P�:'6 ��#JK�O Q" �XÆ� Q" �Ç[J �S�~�w!"KLÃ5�� �#�����z �PJ�#�. � ��#�JK�O ��. �K�O� ��LÃ�� � �~$ K"�� 
Z�#XPq �L��#� �}�"�Ä �L���� �#>P. P�:'6Q" ��#������ �"��Ä�. �"�6�� L�5W� �Ç5� ��#JK�O �. ,X#�� �#y5W�Q #� � ��"Nm ¿.#�� f#E~ �. �w "O ��"O��#>�a"O" OK #��5[�� ���A�� �4u�� �#�.�#6 K#=�" ,-X �. �R�I}�X �#�� ��" OK �KP. �#� |.#t5� 3"P�:'6 ���z��"�KO"K 4���" �T�� �. 
��#JK�O �\"�F OK �a"O" �P.O#w O#�w OK �O��#> � ��#�z �Ã�#> 4��t6 �=�5� OK �n"Pe"�L�KPz L�"�J P�N2P�:'6 �O��#> � ��#�z ¿�"�> Q" �q#w4J#�\ ,>�� �Ç[J �S�~�w!" s�uK �XOP.� K#�Q �#�Q 3L� ,-X �. �L�"CPd� j��5� �#��#y5W�Q � KLÃ5� �#����z �Ç[J � �.$ �Ç�S�~�w!" �#��XOP. OK�.#��QO" 3#Ã~#d�� OK ��� �#����z ��� 
4���" #. �#��#y5W�Q � ��� �#����z ��� ��#X#�\ �"P. O#�W. ���R��L��\�� �K"K^�I[6 ����� P�Q �#����z #��6 3#Ã~#d� ���z��" OK ��"P.#�. �L�5W�� CPd� �d�E� 4W�Q

� 4«�Ð" #. �#Ð¨S"w �JP. �©Ç³}� #ª �E� £ª OK ©Ì ÉP5[� mÄ#}� �"O"K�Ð#«y #ª �O�Ï#> �#�ÐwPy Q" �"©s��=� � �&RPPXQLW\� ©q�#> c�L}}Ì�� �yLÏQ¨L}}Ì +N> LF"w ��#s ©¡«Xw ©. �Ð#«y #ª w �O�Ï#> �#Ð©Ï�y �L}.¨wPy � �3RSXODWLRQ� 4«q�> c£ªS�z�ÄP��Ì!" �L}.¨KO LF"w ÎªP5uB�Ì � �6SHFLHV� ©Ï�y! c

�;Pp6 � D�Pp6 #� � �K#_5u" 4���" �"O"K �#����z!  ½"Pt�" PdJ OK #� � OK#� �#����z!  �E�Pp6 #� � �K#_5u" �#����z �"�K �"P. �Q� �#����z!  ��» Q" Z��. ���"�"P�q #. ��#����z!
 �Ç�S�~�w!" �5W�X KPÇ}�Ä � O#5J#X �"�K �"P. 4���" #. �#����z!  	4�Ã�>|w!

��



L�"�J �2 OK �w ��#�[I. OK ��#JK�O �XL��� �#�FPe #� � CPe Q" P�N2P�:'6 �Ç[J ��.$�X#�\4W�Q |�"�Ä�L�"�L\ ��Ã� 
L�KPz ¿u"� �>�6 KO�� �d�E�4W�Q �.#�QO" OK L�#. �w ��#�_J#\ � �L\ �K"K CP\ L�$
�.$ �S�~�w!" �������#���\ � �Ç�R�q 4�Ãa� 
+$4ÄPX �P�h� �"�L�Ä |�"�Ä P�:'6 4E6 ��#JK�O �.$ �S�~�w!" L\ �5pz �w�#�BOK |�#Ä ��P5��� �$ 3"P��l6 #� �+$�#�P> 4ÄPX �4X" ��#JK�O +$��#���\ � �Ç�R�q 4�p�w �PJ�#. � P5W.ZI�. OK +��XO � �[I. OK Z�#XPq ,>�� 
�#�P> 3"P��l6 �4X" ��#JK�O Æ� OK �Ç�S�~��. ¿�"�> j��6
�d�E� ,X#��#� c�"P\ #. �Py�K �Q#. �. �Q#. Æ� Q" #����z Q" �JP. {#t5�" 4X" �Ç�� R�� � L�KPz L�"�J �Py�K

�� 1XWULHQWV �� &RPPXQLW\ 7\SH

� �Ç�R��q 3"P��l�6 ,>��� n"Pe" �a"O" � ��#JK�O ��. ��Nl� K"�� L5X�K"K �K�\ ,>�� "O #����z �$ �"P.{L-� 
P�W� {�e OK�5J"�� Æ� O�e�. "O3"P��l6 ��" 
+$�#�P> Q" �\#� ¿�PX b�5J" �~� 
KKPz�� +$��#���\�L�#�����#��Q#. OK � vPE6P2 �#�.$ �T�� �#����z �"�6�� #�}Ä �#��Q#. OK #���#JK�O ,~#m OK �X#�\4W�Q �#zL�K Q"KLÃ5�� �#�.$L��6 � #�O#�[.$ 
#�.$L�#� K�>� 
��#�� �#��Q#. OK �K��� �L�#[� "O �w!#X �#�.$ �T�� �#����z �}pX�L\#. �"P�� #����z j��6 �=�5� OK � #���"Pw �ow3#.�XO 4�Ãa� j��6 #. �w4X" |�5E�� �Ç�R�q �d�E� 4W�Q |�"�Ä Q" �Ã.#6 ��#JK�O Æ� OK 	��q
 �O��#> �Ã�#> � 	O�}q
 ��#�z �Ã�#> �}wO�e�.�#��zT�� �L��w���Ã6 
�Ç�S�~�OL�� � �X#�\"�� �#��zT�� �4X" Pa#F KO"L�#5X" � ZI. OK C�P[� ��#���\� ��#�JK�O �X#�\4I��O 
�X#�\����Q �L��#�� c�E�� �Ç�R��q |��"��Ä �"P�� �. �w 4X" ��#JK�O �Ç�~�OL��� �#�P> 3L\ 
+$4�p�w 
P5W. O#. ��#���\ ��Ç�R�q 3#_I[� OK3"P��l6 
3#.�XO O#. 3"P��l6 
�X#�\v!#J� ��#JK�O �.$ �S�~�w!" OK P:�� |�"�Ä Q" �q#w 4J#�\ O�h���. ��"P.#�. �L�#���� ��>�6 "O #����z j��6 �PJ�#.4J#�\ 4X" ���L. �K�\ �O�$KPz��#���\ � �Ç�R�q c�E� |�"�Ä Q" �q#w3#Ä�e" �-u L�#. #�_J#\ �.#�QO"3"P�:" �.#�QO" �#y�� OK �w L\ L�"�J P=�� �L�Ä �#�_J#\ ��#X#�\ �. �.$ �S�~�w!" OK P:�� |�"�Ä Q" �q#w!�L�$ L�"�J O#w!�. ��#JK�O �XL��� �#�FPe #� � CPe Q" �\#� �d�E� 4W�Q�4X" �L�$ P�Q �#�[I. OK ��#JK�O �X#�\4W�Q �L�Ä |�"�Ä
	O�}q
 ��#JK�O ��#�z �Ã�#> �������

�� *HRJUDSKLFDO GLVWULEXWLRQ �� 3RSXODWLRQ GHQVLW\

Ph�KO��� �#��Q#�. OK #���$ ���#��q"Pl�> ¿�Q�6 � �¿�"�> j�� L�#. "L5." ��#JK�O ��#�z �Ã�#> �.#�QO" O�h���.OK ���Ã�� �KKP�z ��Ã�� �#����z �w!"P6 � �L\ ��Ã� ¿�"�> ��" �L��K|�Ç[6 ��� �#����z V1X �L��\^I[��4q#� 4XK #����z ��w�.#�QO" �. K�LF ���Ã6 s�Pe Q" �"�6�� 
#����z �w!"P6 Q" s�uK O#�$ K�>� �LÄ 3O�¼

��



�L�"�L\ |�Ç[6 P�Q |�"�Ä Q" )6L�Ä ��#JK�O ��#�z �Ã�#>

�� 3K\WRSODQNWRQV �� 3HULSK\WRQV

�#���5Ç��2�5�q  �#���5�q�P2  

�� 0DFURSK\WRQV �� =RRSODQNWRQ

�#�5�q�Pw!#�  ��2 OK �w ��#�[I. OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��#���"O O�h���. r�q ¿�"�> �p�w � ��w �XOP.4W�Q Z�#2 ��#�P. ��h�6� � ZI. OK �L\ ��"O" �}w3#hF�� �XOP. ��" OK �4X" �L\ �K"K CP\ 
L�$ L�"�J�KKPz f�E}� 4X" �Q� 
Pa#F KO"L�#5X" OK ��d�E�
#���5Ç��2�5�q �����������#�z 4}_J #. ��5Ç��2�5�q R�#�5� �5XK �K �. � L�5W� +$ OK O�#�\ �2�ÇX�PÇ�� 3"K�>�� �P�Q OK #���5Ç��2ZI�. ���Ã�� 
#�Ç-}�> #� � |�q�P}w ��#F �#���5Ç��2�5�q �L�"�L\ ��Wt6 �O��#> 4}_J #. ���5Ç��2�Q �
�K��� ��Nl6+$ OK {�}E� ��LÃ� K"�� Q" #���5Ç��2 ���z��" �L��\�� |�#\ "O #���5Ç��2 �Ç�S�~��. �K�6 Q" ��hÄ"P�#X � #���5Ç��2�Q �L��#���� {L-� P�9Ç6 � L\O �"P. �"�L�A�2 �~$ K"�� �. �L�\O�J �SP�" Æ�w �. "O K"�� ��"

�� 7URSKLF OHYHOV �� 3ULPDU\ SURGXFHUV

O"Pu ���"NmC�dX �P� �LÄ#u OK #���5Ç��2�5�q ,-X ��L. 
L�"�5W."� #���5Ç��2�5�q �. ��"Nm Ph� Q" �R.$ �"O��#>�L��#���� #p�" �"�L�ÄZt� +$�Ç�S�~��. �K�6 L�~�6 OK "N~ � L�O"K4h}m �|�#\ �"�L�Ä |�"�Ä � 4X" P�l5� O#�W. �#Ç� � �#�Q ,WF P. ��w Ph� Q" ��#JK�O OK #���5Ç��2 �Ã�#>�>OK 
�K�O� �#��J#\ 
;"��" P:" � +$,~#m �#�P> 
Q�O 3#Ä#X 
{#X {�_q 
+$4�p�w 
{�}E� ��"Nm K"���L�"���X 3"P��l6 ��" OK 
�Ç�S�~��. P6�#. C�dX OK �R.$ �"O��#> cX�6 nP_� �PJ�#. � 3O"PF
���~�" �#zL��w L�~�6 �"��Ä�. �Ã�#> ��" Zt� ���A�� � �Ç�S�~��. �K�6 L�~�6 OK #���5Ç��2�5�q 4���" �. �>�6 #.�#��L��wL�~�6 �}¼"^J#\ 
KP�N2 �#=�" ��#JK�O K"L5�" OK 
CPe �#�}E� #� � |E� OK �p�w ���w�.#�QO" L�#.

�� 3HULSK\WRQV

OK �"�L�ÄZt� �#���5�q�P2 s�Ä�w�#���#JK�O OK �~� 
L�5W� #���5Ç��2 s��Ä �+$P2 �#���#JK�O �"P. ��~�"�L�"�L\ �K"K CP\ Pa#F KO"L�#5X" ��������� ZI. OK �w L�O"K ��~�" L�~�6
�O"KP.����� ��#2P. #��$ �Ç�S�~�qO�� � ��#���\ 
�Ç�R�q c�"P\ Q" Ph�qP¼ #���#JK�O ��5Ç��2 �Ã�#> �.#�QO"3#Ã~#d� �#�Q 3L� �w �KO"�� OK #� � K�LE� 4ÃX� #. ��#�FPe OK ��"P.#�. �4X" O�Lt� ��w���Ã6 � ��#X#�\KO�� OK �4W> K�X �.#�QO" 3#Ã~#d� OK #�_J#\ Py�K Q" L�#. 4X" ��#6�w O#�W. LF OK �d�E� 4W�Q �.#�QO"4���" �K#_5u" �R.$ �#����z �JP. Ph� Q" �w ��#���#JK�O KO�� OK �T���. � ��#JK�O �XL��� �KP5Wz �#�FPe

��



�5qP�z O#w �. �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK )Ã-e � KP�N2 �#=�" 4uK�. #���5Ç��2 �XOP. 4X" �Q� 
L�O"K�L��\�#�}��Ã~"O�5�XK #� � $3+$ 	����
 � (3$ 	����
 Y�O �. L�#. ��#JK�O �#���5Ç��2 �p�w � ��w �XOP.�KP�N2 �#=�" P�Q �#�[I. OK C�P[� ���\ �. � �.#[�����Ä3#hF�� � o~"�O"KP.����� � +��#y[�#�Q$ 3#�}�Ä � ;�p�w |�}E6 � ��R=6 � K��w|�}E6 � ��R=6 � �

� � 6WDQGLQJ FURS �� 3K\WRSODQNWRQ SURGXFWLYLW\ SRWHQWLDO

�#2PX {�_E� � ����5Ç��2�5�q �Ã�#> L�~�6 �"�6 � Q
����Ä 3#hF�� � o~"
�K#_5�u" �#��-��> � �Q� �#��Q 
��#�W�" ��P�� 
3#Ã~#d� K�LF �. �>�6 #. ��#y[�#�Q$ � ��"PE¼ 3#�}�Ä�K�\ �>�6 P�Q 3#Ç� �. 4X" �Q��R�OCPe ��" OK �KKPz�� �R�OCPe�#=�" L�#. �S�~�OL�� �. b�.P� 3#Ä�e" �T���. K�>�� �Ç�S�~��. � ��#���\ 
�Ç�R�q K�>�� �#��K"K �XOP. ��L��\^I[� 
L�O"K �}_q �O"KP.����� #� � ��#�#� �O"KP.����� �. Q#�� �w ��#�[I. � �L\���Ä 4\"KP. L�KQ#. ��" OK �K�\ �.#�QO" L�KQ#. Æ� �e L�#. 3#Ã~#d� �K�LE� 
K�>�� �#��K"K �XOP. Q"V2 �4�> 
|E� OK ��#JK�O +$�#�P> �y��yB 
�O"KP.����� �K�LE� �L��#� �O"KP.����� OK P:�� |�"�Ä �JP. Q"�K�\�� PW�� L� � OR> P:" se#�� �`Ã. OK �PJ�#. � K#. 4�> 
#���5Ç��2 4wPF�KKPz^I[� L�#. �O"KP.����� Y�O 
PwN~"r�q �K �Æ� �#�[I. OK �L\ �#=�" �#��XOP. �6P2 OK �

�O"KP.����� � +�=�F 
Q#��� KO��� |�#�X� 
�O"KP.������ s�Ä 
�O"KP.����� |E� 
�O"KP.����� P6"�6 ��#2 P. �O"KP.����� ��#�P.�KKPz�� �R�OCPe #������ �Q#X�K#�$ 
#������ �O"L�y� 
�O"KP.������O"KP.����� P6"�6 ��5p�� P� �#5W.#6 � O#�. {�_q OK L�#. �O"KP.����� 
|_q �. 4-W� #���5Ç��2 �p�w � ��w 3"P��l6 ,-X �.
3#Ã~#d� n"L�" �. �>�6 #. P5[�. �O"KP.����� �KP�N2 �#=�" O#.Æ� �#� P� �#5W�Q � R��#2 {�_q OK � O#.Æ��K�\ ��>�6 4X" �Q�3#Ã~#d� ���R� ���A�� � K�>�� ��#W�" ��P��

��



�O"KP.����� |E� ��K OK #�FPe #� � CPe |E� 4XK���#2 OK � #�FPe #� � CPe |E� 4XK�#. OK L�#. �O"KP.����� �#�}E��-X#�� �#�}E� �T�� �. L�"�L\¿u"� �Ã~#d� KO�� ��5Ç��2 Ph� Q" �-u �w ��#�}E� �K�\ +#I5�" ��#JK�O nPe
P�W� ��. �#��B#�OK 
LX �RI� Q" P�:'6 |u"LF �w L��\+#I5�" ��#> OK L�#. �O"KP.����� �#�}E� �L�5W�

�� %DFNZDWHUV

�L\#. �5\"K K�>� ,_� �#�.$ #� � �#�.$ 4[2�O"KP.����� s�Ä ��}¼" {#�#w OK 
+$DdX P�Q Q" L�#. �O"KP.����� 
s�Ä �.4-W� �5J"��Ç� � ��#JK�O OK L�L\b�5J" ,-X �.�KP�N2 �#=�" +$4[2 �#�}E� Q" O�K �. � ��#JK�OQ#��KO�� |�#X� �

�K�\ ¨K#Ã5X" �$ Q" P6LªL> /#B ©. �XP5XK 3O�� OK �

� (3$ ������ �|��Ã~"O�5��XK s-��e #����$ �P.O#��w Y�O � �O"KP.������� �"P��. Q#��KO���� |�#��X�#� � �T�� �#��Pd. cX�6 �O"KP.����� ���Ã� �KKPz +#I5�" L�#. �.#[� �#�}�Ã~"O�5XK #� � $3+$ �������KP�N2�� �#=�" ]�_I� �#�O�6#������ �=F �#���5Ç���2 K#��Q 4h}�m ��w ��#�}E� OK �K�\�� b�.P� ��#y[�#�Q$ 3#�}�Ä 4ÃX� �. �O"KP.����� �=F��w LF OK #���5Ç��2 4h}m �w ��#> OK �~� 
L�w�� �q#Ç6 �P5�~ �K #� � Æ� �#������ 
K�\�� ���.Z�2�K�\ �5qPz L�#. P5�~ Z\ �=F #. ��#������ 	P5�w #� � P5�~�}�� P� OK �»»
 4X"

�� )LHOG QRWH

��O"KP.����� 4�Ãa� 4-: 
#������ �Q#X�K#�$ 
�O"L�y� �#�� � $3+$ ������ #�� � (3$ ������ |��Ã~"O�5�XK Q" L�#�. #������� �Q#X�K#��$ � �O"L��y� �"P��.�KO"K KP.O#w �O"KP.����� 4�Ãa� 4-: �"P. (3$ ������ |�Ã~"O�5XK �K��� �K#p5X" �.#[� �#�}�Ã~"O�5XK
��#y[�#�Q$ 3#�}�Ä � ;

$3+$ ������ #� � (3$ ������ |�Ã~"O�5XK OK KP�N2 �#=�" #������ ��O P. L�#. �#y[�#�Q$ OK �w �6#�"Lu"�L��\ �5qPz O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � #�}�Ã~"O�5XK ��" �L�"�L\^I[�

��



�� 4XDOLWDWLYH DQDO\VLV �� 6SHFLHV

��p�w |�}E6 � ��R=6 � KÆ��w ��. �����z L�F #�6 O�Lt��~"�5F #������ OK #��$ j"��" ��#X#�\ |�#\ #���5Ç��2�5�q �p�w |�}E6 � ��R=6�#�}�Ã~"O�5XK #� � (3$ ������ |�Ã~"O�5XK OK ��#X#�\ Y�O �KP�z �#=�" ��[B�K /�~#�� /�ÇX�PÇ���KKPz^I[� ����� P� OK P�Q �L�.�5XK OK #����z � K�\ �5qPz O#w �. L�#. �.#[�$3+$ ����� �(3$ ����� � &KORURSK\WD&RFFRLG %OXH *UHHQ &\DQRSK\WD)LODPHQWRXV %OXH � *UHHQ 3KHRSK\WD&RFFRLG *UHHQ &U\VRSK\WD)LODPHQWRXV *UHHQ 5RGRSK\WD*UHHQ )ODJHOODWHV3LJPHQWHG )ODJHOODWHV&HQWULF 'LDWRPV3HQQDWH 'LDWRPV

�� 4XDQWLWDWLYH DQDO\VLV �� 1XPEHU

���w |�}E6 � ��R=6 � ����Ã�6 �KP�N2��� �#=�" �=F LF"� OK #���5Ç��2�5�q �K"LÃ6 ���Ã6 O�h���. #���5Ç��2�5�q ��w |�}E6 � ��R=6

�� 6XFFHVVLRQ �� 6SHFLHV GLYHUVLW\

� �5qP�N2 �#=�" #���5Ç��2�5�q �Ã�#> #� � #����z ��~"�6 �}FP� � L\O �.#�QO" O�h���. #���5Ç��2�5�q ��"�"Pq �"R���L�"�L\4\"KP. o}5I� �#��#Ç� � #��#�Q OK �w4X" ��#������ �W�#t� �"P. �-X#�� ^J#\
�5qP�N2 �#=�" $3+$ ������ #� � (3$ ������ |�Ã~"O�5XK s-e L�#. #���5Ç��2�5�q ��w |�}E6 � ��R=6�KKPz ��Ã� ����� P� OK P5�~�}�� Æ� OK 3"K�>�� K"LÃ6 #� � 4h}m�K�\�� |¼#F |�}E6 � ��R=6 ��" Q" P�Q �L�Ä^J#\ �KP5�~�}�� OK #���5Ç��2�5�q K"LÃ6  #���5Ç��2�5�q |w K"LÃ6 �. #����z K"LÃ6 #� � �#����z j��6  

�� 6WDQGLQJ FURS

�#2PX {�_E� � �3"K�>�� j"��" Q" �-�wP6 ��"P.#�. 
KKPz�� ���Ã6 �O"KP.����� �#�Q OK �w4X" �~$ K"�� �K�6 �Q� 
#2PX {�_E�

��



Q" ��Ç� 
4X" P�N2�#�Ç�" Æ�P�� �#2P�X {�_E� ���Ã6 "N~ �4X#��P5w!#. � #���5Ç��2�Q � #���5Ç��2�5�q |9�

�� 'U\ ZHLJKW �� $VK IUHH ZHLJKW

�=F LF"� OK �P5Ww!#J ��L. �Q� #� � �Æ[J �L�#��u#. �Q� ���Ã6 
^J#\ ��" �P�z!�Q"L�" �"P. <�"O �#�\�O�4X#�������KP�N2 �#=�" #������ OK (3$ ������ Y�O �. L�#. #������ �=F LF"� OK P5Ww!#J ��L. �Q� ���Ã6

�� 3K\WRSODQNWRQ SURGXFWLYLW\ 3RWHQWLDO �� 3KRWRV\QWKHVLV

���5Ç��2�5�q �Ã�#> L�~�6 �"�6 � Q��" �4X" �R5�X�5q �}FP� OK �~$P�m �.Pw nP_� GP� �L��K�#[� ��5Ç��2�5�q �Ã�#> OK L�~�6 �"�6 �P�z!�Q"L�"�4X" 4���" {#�w �#�#\ �.$ �Ã�#> OK ��"Nm K"�� � #��zK�~$ P�:'6 �.#�QO" OK^J#\

�� 2[\JHQ PHWKRG �� 3URWR]RD

�#=��" #������ Q" �Ç� OK $3+$ ������ 
��L5� �T�Ww!"� Y�O �. L�#. ��5Ç��2�5�q �Ã�#> L�~�6 �"�6 ���Ã6�KP�N2
#���5�q�P2 ����������Qow �"O��#> �5F � O��e�m �#�#�z 
P5W. �#�y�X 
P5W. 3#.�XO ��O P. �w L�5W� �6"K�>�� #���5�q�P2K�>� #��$ ¿�=6 ���.� OK 4X" �Ç�� �Ç}. 
L�"�L�-WA� 3"L�#> ���z��" �. )�"R~" 3"K�>�� ��" �L��#���� L\OQ" ��R> �w�~$ K"�� �. "O {�}E� K"�� Py�K 3O#-Ä�. #� � L�"��~�" �#zL��wL�~�6 �P�Q OK 3"K�>�� ��" �L�\#. �5\"K��L. �L��w�� �P�JM K�J OK "O ��"O�� �SP�" 
R5�X�5q s�Pe Q" ���A�� �L��w�� |�L-6 
L�K�� |�Ç[6 "O #��$ �L.�"��Ä��. "O �X#�X" Zt�� #���5Ç���2 s��Ä �#�.$ OK �w 3�#p6 ��" #. 
L��#���� |�Ä #���5Ç��2�5�q L��#� f#E~#���5�q�P2 �4X#���5�q�P2 �L�Ä �. Zt� ��" #���#JK�O �T���. � s�Ä�w�#�.$ OK �~� 
L�O"K 4XK OK �L��wL�~�6

�� &RORQLHV �� )LODPHQWRXV

��#��K��J ÈOR�. ��#����}�w 3O�¼ �. �w ��#����z P�#X � �#�P��Q�6�P2 
#��P5w!#. 
#�Ç-}> �L��#� #����z j"��"�L�P�z��P. OK "O L��w��4�X#WF +$��#���\ � �Ç�R�q |�"�Ä �. 4-W� �w "PB 
L�5W� +$4�p�w �#�_J#\ ��P5�. Q" �Ç� #���5�q�P2
��#�JK�O �#��.$ �L�\ �Ph��L�. � ��"�5\O 3"K�>�� K#�KQ" ,>�� #��$ nO#Ã5�#� L\O �L��K�� �#[� �K#�QQ"Z�. P�9Ç6 �L��\��+$ OK j�-d�#� �R� � �. L>�� �~$ K"�� L�~�6 � {�}E� �T�Ww!" � 4��#�}u �"R�� OK3"P��l63O�¼ �. ��#JK�O K"L5�" OKo}5I� b#t� OK #��$ ¿�=6 � �}¼" |E� Q" �L\�L�w ,>�� 3#u�" �JP. OK #��$ LF4�p�w 3#Ã~#d� 
#���#JK�O ��#X#�\ 3#Ã~#d� OK^J#\ �"��Ä�. #���5�q�P2 
]"�J ��" |�~K �. �KKPz�� �=~�L�"�K���,Ww ��>�6 �#�#\ 4���" 3L��#6�w�d�E� 4W�Q �Ã~#d� ���zP� �PJ�#. � +$

��



�#���� 3O�¼ �. s�Ä�w�#���#JK�O OK 3#u�" ,~#m OK "P�Q 
L�"�.#�QO" |.#u ��"L�� 3"L�#[� �e #���5�q�P2P5W. Q" 4~��X �. R�6 v�� �W> Æ� cX�6 � L�"4��O |.#u P5W. ow K"�� ��O P. R-X #� � R-X � �"���u 
�"���u�L��\�� "L>����\ ��. � �.#�[� �#�}�Ã~"O�5XK #� � (3$ ������ Y�O �. L�#. ��#JK�O OK #���5�q�P2 �p�w � ��w �XOP.�KP�N2 �#=�" P�Q �#�[I. OK C�P[�

�� 4XDOLWDWLYH VDPSOLQJ �� 4XDQWLWDWLYH VDPSOLQJ

��p�w �O"KP.����� � o~"���w�O"KP.����� � +#������ R�~#�$ � �Q#X�K#�$ � ;�p�w |�}E6 � ��R=6 � K��w|�}E6 � ��R=6 � ��Ç�S�~��. �K�6 � ���5�q�P2 �Ã�#> L�~�6 �"�6 � Q
�p�w �O"KP.����� � o~"#�� � s�Ä�w �#���#JK�O �"P. � 4X" �d�E� 4W�Q �.#�QO" 3L��#6�w 3#Ã~#d� ^5I� �O"KP.����� ���z��"�4X" ,X#�� 4X" K�LE� LF OK +$s�Ä �w ��#JK�O �#�}Ä �#��Q#.�O"KP.����� |E� ��4X" ��#JK�O �XL��� �#�FPe #� � CPe �"P>" |E� �Ç�KR� OK ��#JK�O �Q#. P5W. �O"KP.����� |E��O"KP.����� Y�O ��L�#[� P5W. ow K"�� ��O P. P5W. #� � R-X � �"���u 
�"���u �#���� 3O�¼ �. ���Ã� #���5�q�P2 ¿�=6�. � K�\ "L> L�#. �dt� L�B OK P5W. ow K"�� ��O Q" #���� ��" R�6 v���W> #� � vKO#wÆ� Æ�w �. �K�\���KKPz �O�$¿�>]�_I� nPi OK P5�~�}�� �» #6 � �=F
��w �O"KP.����� � +c�"P\ �. �>�6 #. #���#JK�O ��}w �"P. �4X" �d�E� 4W�Q ����e � �KP5Wz 3#Ã~#d� �T�� �O"KP.����� ���z��"P5�W. cX�6 �O"KP.����� 
Y�O ��" OK �KO"K KP.O#w �$ Æ�S�~�OL�� 4�Ãa� ���A�� � ��#JK�O �Ç�S�~�qO��

�� $UWLILFLDO VXEVWUDWH

�KP�z�� �#=�" ��Ä��_��O"KP.����� |E� ���" �4X" ��#JK�O �XL��� �#�FPe #� � CPe �"P>" |E� �Ç�KR� OK ��#JK�O �Q#. P5W. �O"KP.����� |E��KKPz +#I5�" L�#. ;"��" P:" ���A�� �+$ �#�P> 
+$DdX 3"P��l6 �. �>�6 #. |E�

��



#������ K"LÃ6 ��KKPz 4\"KP. |E� OK ����� �K 4X" �Q��O"KP.����� OK |�5E� �#��O"�\K ,-X �.�O"KP.����� P6"�6 ��#=�" |_q P� OK O#. Æ� |u"LF �O"KP.����� L�#. 
|_q �. 4-W� #���5�q�P2 �p�w � ��w3"P��l6 ,-X �.�KP�N2�O"KP.����� Y�O ��#=�" L�#. �.#[� �#�}�Ã~"O�5XK #� � (3$ ������ Y�O s-e P. � �Ä��_� P5W. Q" �K#p5X" #. �O"KP.������KP�N2
#������ �Q#X�K#�$ � �O"L�y� � ;s-�e �Q� 3#��"Lu" L�#. O�h����L. �L�6�#p5� #������ �Q#X�K#�$ � �O"L�y� Y�O 
#������ �p�w R�~#�$ ,WFP.�$ ��. 	�p�w �O"KP.�����
 o~" ZI. OK �w ��#������]�_J OK �KP�N2 �#=�" $3+$ ����� � |�Ã~"O�5XK�K�\ |�Ä {"��� ���� �. L�#. R�� 
L\ �O#\"

�p�w |�}E6 � ��R=6 � K

�� $OJDH �� )XQJL
�� 5RWLIHUV

s-�e P. �#�Pp�6" O � #��5J#�Æ6 
�#�BO#u 
�#�Ç-}> �#����z ��#X#�\ �|�#\ #���5�q�P2 �p�w |�}E6 � ��R=6�R�w!#2 	�d�E� 4W�Q Ph� Q"
 �#��Q#. OK ���Ã� �4X" �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� � |�Ã~"O�5XK�4X#�Ç-}> �. s}Ã5� #����z �hÄ" ZI. 
��#JK�O
��w |�}E6 � ��R=6 � ��4X" P5W. DdX LF"� OK ��5�q�P2 �}Ç[5� �#��R��#zO" K"LÃ6 ���Ã6 O�h���. #���5�q�P2 ��w |�}E6 � ��R=6�K �KP�N2 �#=�" �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� � |�Ã~"O�5XK s-e L�#. #���5�q�P2 ��w|�}E6 � ��R=6�K�\�� |¼#F |�}E6 � ��R=6 ��" Q" �L�Ä^J#\¿.P� P5��}�� OK #���5�q�P2 K"LÃ6  #��$ ��"�"Pq � #����z j��6  �KO"K KP.O#w K�\��4\"KP. o}5I� �#��#Ç� � #��#�Q OK �w ��#������ �W�#t� OK #�_J#\ ��"

��



��5�q�P2 �Ç�S�~��. �K�6 � �#������� �=F LF"� OK P5Ww!#J ��L. �Q� #� � Æ[J �L�#��u#. �Q� �P�z!�Q"L�" #. #���5�q�P2 �Ç�S�~��. �K�6�L�$��4XK�.�KP�N2 �#=�" #������ OK (3$ ����� � Y�O �. L�#. #������ �=F LF"� OK P5Ww!#J ��L. �Q� ���Ã6
��5�q�P2 �Ã�#> L�~�6 �"�6 � Q�Ã�#> ��" L�~�6 �"R�� ���I6 ,-X��L. 
4X" �L�Q3"K�>�� � ��LÃ� � �~$3#.�XO Q" �-�wP6 ��5�q�P2 �Ã�#>KP.O#w �=�5� OK � 4X" �"P�� K#�Q ,�Pt6 #. ^J#\ ��" ���Ã6 "N~ 
4X" �$ o}5I� �#�[I. �Q#X"L> �R}5W��KO"L� ��"L�B �}�Ä

�� 0DFURSK\WRQ �� (PHUJHQW YHJHWDWLRQ

	#�5�q�Pw!#�
 �#���5�q�Pw!#� ���������L�}. �#�#�z #6 �2�ÇX�PÇ�� LF Q" �Q"L�" Ph� Q" �#�#�z ��" �L��\���5pz �~�}XL�B �R.$ �#�#�z ��}w �. #�5�q�Pw!#�R�#�5� ��Pz �X �. � L�"�>�6 KO�� �d�E� 4W�Q 4�Ãa� �.#�QO" OK ÈOR. �#�#�z ���Ã� �L��#���� L\O +$ OK�L�"�L\ ��Wt6 P�Q�4X" �KQ ��P�. +$ Q" �#�z ��t. � P5W. OK �#�#�z ��" �[�O 
��L�$P. �#�#�z!  

�� )ORDWLQJ YHJHWDWLRQ �� 6XEPHUJHG YHJHWDWLRQ

�L�5W� O�#�\ +$DdX ��O P. #�zP. � O��e�m +$ OK �#�#�z ��" �[�O 
�O�#�\ �#�#�z!  OK �$ Q" �5�Wu #� � |�#w O�e�. �#�z �#�[I. ��t. � KO"K O"Pu P5W. OK �#�#�z ��" �[�O 
�O��e�m �#�#�z!  �4X" O��e�m +$�Ã�#> ��" �"�K � L\O �K�\�� �L�K ��#�� � �}pX �#��Q#. �#���"Pw OK �R.$ �#�#�z L\O 
��#JK�O P�W� K"L5�" OKL\O �4X" �Ç5� +$��#���\ 4�p�w �PJ�#. � +$ �#�P> 3L\ 
#���"Pw 3#.�XO �#��zT�� 
,�\ 
P5W. j�� �.�#�#�z 
��#JK�O |F#X O#�w OK "L5." �L�K�� GO��3"Q"�� �. ZI. �X OK ��#JK�O �#���"Pw K"L5�" OK �Ã�#> ��"#. ��#���"Pw OK �L��#���� L\O O��e�m �#�#�z ��#JK�O nPe �. |F#X Q" P6O�K ��w� O�#�\ �#�#�z V1X � �L�$P.L��"�I� K�>� R�� O��e�m �#�#�z +$ L�L\ �#�P> #. ��#�[I. OK � L��w��� L\O �L�$P. �#�#�z ���Ã� K#�Q ,�\�4\"KO"KPp�Wq � 3Q" C���" 
#��[w4q$ 
�~$ K"��� 
�zP��6 �L��#�� +$ �zK�~$ �L�Ä |�"�Ä �JP. �. 4-W� #�5�q�Pw!#��L�5W� 3L��#6�w�d�E� 4W�Q �.#�QO" �"P. �-X#�� ^J#\ ,-X ��L. � L��K�� �#[� �K#�Q 4�X#WFC�P[� ���\ �. � �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� �Y�O�. L�#. ��#JK�O �#�5�q�Pw!#� �p�w � ��w�XOP.�KP�N2 �#=�" P�Q �#�[I. OK�p�w �O"KP.����� � o~"

��



��w�O"KP.����� � +#������ �Q#X�K#�$ � �O"L�y� � ;�p�w |�}E6 � ��R=6 � K�Ç�S�~��. �K�6 ��w|�}E6 � ��R=6 � �4�q�Pw!#� �Ã�#> L�~�6 �"�6 � Q
�p�w �O"KP.����� � o~"�#=�" ���Ä 3"L�#[� ��#2P. � KO"K]#_5J" �d�E� 4W�Q �.#�QO" 3L��#6�w3#Ã~#d� �. �O"KP.����� ���z��"�KKPz���O"KP.����� |E� ��L�$ L�"�J OK "P>" �. �$ OK ��#JK�O �XL��� �#�FPe #� � CPe �w4X" �"�Q#. �K�LE� OK �O"KP.����� |E��O"KP.����� Y�O ��.#�QO" L�#. P�Q CP\ �. ��Pz �X OK #�5�q�Pw!#� �w!"P6 ���Ä �L�#[� U#X"P. � �Ã~#d� KO�� |E� Q" L�KQ#. �e�L��\

�� 'HQVH �� 0RGHUDWH

�K�\�� �L�K #�5�q�Pw!#� Q" 4XK Æ� Z\�2 �5u� ��w!"P5�  �4X" {��Ã� #�5�q�Pw!#� L\O �5u� �cX�5�  

�� 6SDUVH �� *HQXV GLYHUVLW\

�K�\�� �L�K 3OL�. #�5�q�Pw!#� L\O �5u� � OK#�  4X" �Ç�� �w!"P6 P� OK #�W�> j��6 �w "PB 
K�\ ^I[� L�#. 	L¼OK 3O�¼�.
 �#�W�> j��6 ��Pz P� OK�K�\^I[� L�#. PwN~"r�q�#��w!"P6 Q"Æ�P� OK #�5�q�Pw!#� cX�6 �K�LE� Z\�2 L¼OK �L\#. �5\"K K�>��#�.$ OK �~� 
4X" P�N1�#Ç�" KO#w �Zw�\ �}�X��. 
�L\ �L�#[� �#����z Q" s�Ä�w �#�.$ OK �O"KP.�����

�� (NPDQ JUDE

�K��� �K#p5X" O��e�m �#�#�z Q" �O"KP.����� �"P. ���w!" +"Pz L��#� ]�_I� |�#X� Q" L�#. P�Rz!#� s��Ä�O"KP.����� P6"�6 �#�5�q�Pw!#� 4�Ã�> � #����z OK P�y�[B �}_q 3"P��l6 "N~ � L�"��#�~#X L\O �JPB �"O"K #�5�q�Pw!#� ,~#mCPd� �O"KP.����� O#. Æ� ctq �w�#�B � KKPz �#=�" �O"KP.����� O#. Æ� |_q P� OK L�#. "N~ �K�\�� �L�K�KKPz �#=�" L�K�� GOL\O P9w!"LF �w �}_q OK �O"KP.����� ��" L�#. 
4X"

��



��w �O"KP.����� � +�K�6 �=F 
#����z ���Ã6 �"P. � KO"K KP.O#w ����e� �KP5Wz �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK ��w�O"KP.������K�\�� �5qPz O#w �. DdX LF"� OK L\O GP� � �Ç�S�~��.�O"KP.����� |E� ��L�$L�"�J OK "P>" �. �$ OK ��#JK�O �XL��� �#�FPe#� � CPe �w 4X" �"�Q#. �K�LE� OK �O"KP.����� |E��O"KP.����� Y�O �

�� 4XDGUDW �� 7UDQVHFW

^I[� 4F#W� #. �½PÄ�w ����e O"��Æ� #� � ��.�B #� �R}q +�BO#�B Æ� |J"K Q" L�#. �O"KP.������KKPz��+#I5�" ��#X#�\O#w 3�#`u � #�5�q�Pw!#� Z\�2 �. �>�6 #. Ph�KO�� 4F#W� �KP�N2 �#=�" �K�LE� OK�4X" P�N1�#Ç�" o~" ZI. OK C�P[� ���\ �. �#�#�z 4\"KP.�O"KP.����� P6"�6 ��KP�N2 �#=�" �O"KP.����� O#. Æ� L�#. |_q P� OK
#������ �Q#X�K#�$ � �O"L�y� � ;�KKPz �#=�" �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� �Y�Os-e L�#. #������ �Q#X�K#�$ � �O"L�y�

�p�w |�}E6 � ��R=6 � K#�� � (3$ ����� � |��Ã~"O�5�XK s-�e P�. #�����z j"���" ��#X#��\ |�#�\ #�5�q�P�w!#�� �p�w |�}E6 � ��R=6�4X" �.#[� �#�}�Ã~"O�5XK
�Ç�S�~��. �K�6 ��w |�}E6 � ��R=6 � �DdX LF"� OK �#�#�z Æ[J �L�#��u#. �Q�,WFP. ��Ç�S�~��. �K�6� ���Ã6 |�#\ #�5�q�Pw!#� ��w|�}E6 � ��R=6�KP�N2 �#=�" �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� � |�Ã~"O�5XK s-e L�#. ��Ç�S�~��. �K�6� ���Ã6 �4X"

4�q�Pw!#� �Ã�#> L�~�6 �"�6 � ����"P.#�. �K�\�� PW�� �#�Q �. 4-W� #��$ �Ç�S�~��. �K�6 OK 3"P��l6 s�Pe Q" #�5�q�Pw!#� ��#�~#X L�~�6 ���I6� 4X" �K#p5�X" |.#�u ���#X L�~�6 ���I6 �"P. ��Ã� ��#�Q |¼"�q OK �3"OK"�w!� Æ� OK �Ç�S�~��. �K�6 ���Ã6�K"K c.O #��zK�~$ L��#� �d�E� 4W�Q |�"�Ä �. �"�6�� "O L�~�6 ��" 3"P��l6

��



	��q
 ��#JK�O �O��#> �Ã�#> ��������w3O�¼��L. �K��� |�Ä ��#�z �Ã�#> �.#�QO" L��#� L�#. R�� 	��q
 ��#JK�O �O��#> �Ã�#> �.#�QO"]�_J OK�w!"P6 � ¿�"�> ��" �}Ç[5� �#����zV1X � L��\^I[� P�W� K"L5�" OK #��$ ��#�q"Pl> ¿�Q�6 � ¿�"�> j�� "L5."�KKPz ��Ã� #����z ��"�L��\���L�.�t-e P�Q |�"�Ä OK )6L�Ä ��#JK�O �O��#> �Ã�#>

�� =RRSODQNWRQV �� 0DFURLQYHUWHEUDWHV

�#���5Ç��2�Q  	�4\OK �#zP���.
 �#�Rpw!  

�� 1HNWRQV �� 7URSKLF /HYHOV

�#���5Ç�  ��2 OK �w ��#�[I. OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��#���"O O�h���. r�q ¿�"�> �p�w � ��w �XOP.��d�E� 4W�Q Z�#2 ��h�6� � ZI. OK �L\ ��"O" �}w3#hF�� �XOP. ��" OK �4X" �L\ �K"K CP\ L�$L�"�J�KKPz f�E}� 4X" �Q� Pa#F KO"L�#5X" OK
#���5Ç��2�Q �����������Nl6 #���5Ç��2�5�q Q" #���5Ç��2�Q Py�K 3O#-Ä�. 
L�O"K O"Pu #���5Ç��2�5�q Q" LÃ. ��"Nm �P�=�Q OK #���5Ç��2�Q���"Nm C�dX P�#X �. ��"Nm �P� �LÄ#u Q" �SP�" ,�6P6��L. �L��\�� ��Nl6 #���5Ç��2�Q Q" #��KO P�#X � �K���O"P�u #���#�� � �#�Rp�w L��#� ÈOR. �#����z � ��"Nm �P�=�Q ��#. �#��KO UP5XK OK ��"Nm K"�� � �5q#� {#t5�"�KP�z����L�. R��� #���#�JK�O OK ��5Ç���2�Q �Ã�#�> �.#�QO" 
L\ Pw!M ���5Ç��2�5�q� ��������� ZI. OK �w�#�B3L� �w �KO"�� OK #� � K�LE� 4ÃX� #. ��#�FPe OK ��"P.#�. 
4W�� O�Lt� ��w���Ã6 � ��#X#�\ 
�O"KP.�����K�X �.#�QO" 3#Ã~#d� OK #�_J#\ Py�K Q" L�#. 
4X" ��#6�w O#�W. LF OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�Q�R.$ �#����z �JP. Ph� Q" �w ��#���#JK�O KO�� OK �T�� �. � ��#JK�O �XL��� �KP5Wz �#�FPe KO�� OK 
4W>O#�w!�. �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK � KP�N2 �#=�" 4uK �. #���5Ç��2 �XOP. L�#. 
L�O"K 4���" �K#_5u"�K�\ �5qPz!�#�}�Ã~"O�5XK #� �$3+$ ����� � 
 (3$ ����� � Y�O�. L�#. ��#JK�O �#���5Ç��2�Q �p�w � ��w�XOP.�KP�N2 �#=�" P�Q �#�[I. OK C�P[� ���\ �. � �.#[��}w3#hF�� � o~"�O"KP.����� � +��#y[�#�Q$ 3#�}�Ä � ;

��



�p�w |�}E6 � ��R=6 � K��w|�}E6 � ��R=6 � ��Ç�S�~��. �K�6 � ���5Ç��2�Q �Ã�#> L�~�6 �"�6 �Q
����Ä 3#hF�� � o~"OK C�P�[� 
��5Ç��2�5��q �Ã�#�> L��#� )��Ä ��#JK�O ��5Ç��2�Q �Ã�#> �.#�QO" ]�_J OK ����Ä3#hF���4X" 	o~" 
���������
 ZI.

�O"KP.����� � +�=�F 
Q#��KO��� |�#�X� 
�O"KP.������ s��Ä 
�O"KP.������ |E� 
�O"KP.����� P6"�6 ��#2P. �O"KP.����� ��#�P.�KKPz�� �R�OCPe #������ �Q#X�K#�$ 
#������ �O"L�y� 
�O"KP.������O"KP.����� s�Ä 
�O"KP.����� |E� 
�O"KP.����� P6"�6 �
L\ �5pz #���5Ç��2�5�q KO�� OK �w �A�$ L��#� )��Ä �O"KP.����� s�Ä � �O"KP.����� |E� 
�O"KP.����� P6"�6�K�\ �R�O��#�P. L�#. 	+ 
��������� ZI.
Q#�� KO�� |�#X� �#� � (3$ ����� � |�Ã~"O�5XK s-e #��$ �P.O#w Y�O � �O"KP.����� �"P. Q#�� KO�� |�#X�cX�6 �O"KP.����� ���Ã� �KKPz +#I5�" L�#. #���5Ç��2�Q �T�� �.#[� �#�}�Ã~"O�5XK #� � $3+$ ����� ��KP�N2�� �#=�" #����z �Q"L�" �. �>�6 #. ]�_I� �#�O�6 #� � �T�� �#��Pd.#������ �=F ��EdX �#������ 4\"KP. 
ÆB�w �#���#JK�O KO�� OK �4X" P�l5� 3#Ã~#d� n"L�" ,WFP. #������ �=F�"P�. 	P5��}��� »�»�� �#����[B #. �» �O#�\ O�6
 �» �O#�\ O�6 Q" �KPwn#¼ Q" V2 P5�~ �» �=F �.4\"KP�. 3O��¼ OK 
+$P�2 � s���Ä �#���#�JK�O KO�� OK �4X" �q#w #���5Ç��2�Q ZI.�#���e" �.#�QO"�O"KP.����� OK �,ÃÇ� P5� ��� {K#Ã� ��=F �. 
��5Ç��2�Q �T���#�O�6Æ�w �. �tq" �EdXP�Q �#�������4X" Q#�� �O"KP.����� P� OK ,ÃÇ� P5� � {K#Ã� ��=F �. ��5Ç��2�Q �T�� �#�O�6 Æ�w �. |�#� �EdXP�Q�O"KP.����� 4�Ãa� 4-: 
#������ �Q#X�K#�$ 
#������ �O"L�y� �
(3$ ����� � |��Ã~"O�5�XK Q" L�#�. #���5Ç��2�Q �O"KP.����� 4�Ãa� 4-: � �Q#X�K#�$ 
�O"L�y� �"P.�K��� �K#p5X" �.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �

��



��#y[�#�Q$ 3#�}�Ä � ;#�� � (3$ ����� � |��Ã~"O�5�XK OK 
KP�N�2 �#=��" #������� ��O P�. L�#��. �#y[�#���Q$ OK ���w �6#���"L��u"�L��\ �5qPz O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � #�}�Ã~"O�5XK ��" �L�"�L\^I[� $3+$ ����� �
�p�w |�}E6 � ��R=6 � KÆ��w ��. ����z L�F #�6 O�Lt��~"�5�F #������� OK #���$ j"��" ��#X#�\ |�#\ #���5Ç��2�Q �p�w |�}E6 � ��R=6�5qP�z O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� � |�Ã~"O�5XK OK ��#X#�\ Y�O �4X" /�ÇX�PÇ���KO"K KP.O#w P�Q �L�.�t-e #��$ ��"�"Pq �-W� �W�#t� O�h���. 
#����zYO#�\ OK �K�\

���������������#����z L¼OK ����������������-W� ��"�"Pq

�� $EXQGDQW �� 9HU\ FRPPRQ

�»��»» ��"�"Pq�»��» � {�"L5� �}�J

�� &RPPRQ �� 2FFDVLRQDO

���» � {�"L5���� ���#y�z!

�� 5DUH

�� � OK#�
��w |�}E6 � ��R=6 � �� ��R=6 Y�O �KP�N2�� �#=�" �=F LF"� OK #���5Ç��2�Q K"LÃ6 ���Ã6 O�h���. #���5Ç��2�Q ��w|�}E6 � ��R=6^J#\ �K �KP�N2 �#=�" $3+$ ����� � #� � (3$ ����� � |�Ã~"O�5XK s-e L�#. #���5Ç��2�Q ��w |�}E6�K�\�� |¼#F |�}E6 � ��R=6 ��" Q" P�Q �L�Ä,ÃÇ� P5� OK #���5Ç��2�Q K"LÃ6  #����z j��6  �KO"K KP.O#w K�\��4\"KP. o}5I� �#��#Ç� � #��#�Q OK �w ��#������ #. �W�#t� OK #�_J#\ ��"

��5Ç��2�Q �Ç�S�~��. �K�6 � ��4X" 3�#p5� O#�W. K�>�� �#����z ,WFP. �=F LF"� Æ� OK K�>�� �#���5Ç��2�Q �L. OK �~$ K"�� �"R��#� � #������ +$ �=F LF"� OK Æ[J �~$ K"�� �"R�� ^J#\ 
��5Ç��2�Q �Ç�S�~��. �K�6 ���Ã6 �"P. ��"P.#�.�4X#������ �=F LF"� OKÆ[J �L�#��u#. �Q��KP�N2 �#=�" (3$ ����� � Y�O �. L�#. #������ �=F LF"� OKÆ[J �L�#��u#. �Q� ���Ã6

��



#���5Ç��2�Q L�~�6 �"�6 � Q�Ã�"�> KO�� OK � KO"K KP.O#w L�5W�� O"KO�JP. o}5I� j��6 Q" �w �Ã�"�>�"P. L�~�6 �"�6 �-X#E� �#�\�O ,~#m�}w �LÄ#u ��" Q" R�� ��5Ç��2�Q �Ã�#> �4X" �5\"L� �5E¼ �. ��Pt� KP.O#w �K�. o}5I� �#����z Q" |Ç[5� �w!�"R�� ���I6 O�h���. �4X" �L\ |�Ç[6 �KLÃ5� ¿�"�> Q" � 4X" �Ä��5� O#�W. �Ã�#> �w "PB 
4W�� ��95W���5Ç��2�Q �Ã�#> �}w L�~�6 �"�6 V1X � �L\ �-X#E� �"�6 ��" 
�}Ç[5� ¿�"�> Q" Æ�P� �"P. L�#. L�~�6 �"�6�-�Pt6 �. �>�6 #. ^J#\ ��" ���Ã6 �4X" �L\ ��Ã� :LQEHUJ �(3$ ���� � cX�6 O#w Y�O �KKPz �-X#E��4X" �O�Pa ��#JK�O �XL��� �#�O#w �d�E� 4W�Q �.#�QO" OK �$ �K�.
	4\OK �#zP���.
 �#�Rpw! ���������Q" �[I. #� �3#�F �"O�K �#�6 � L��\�� �L�K �[B #. �w4X" ��"O��#> ��}w |�#\ 4\OK �#zP���. #� � �#�Rpw!
O��e��m �#�#��z 
��#�JK�O o�w 3#.��XO 4X" �Ç�� P5W. �L��"ONz�� ��#JK�O P5W. ��O #� � P5W. OK "O �$OK #��$ ��"�"Pq � ¿�Q�6 
4�Ã�> ��" �}Ç[5� �#����z �L\#. +$owOK O��e�m �#W>" P�#X #� � �"�5\O �#�Ç-}>�K#_5u" YQO" �"O"K #�qL¼ L��#� �Ã�#> ��" �#����z Q" �JP. �KP�N2�� P��l6 3L\ �. |_q3"P��l6 #. ��#JK�O�4X"�-X#�� ^J#\ #��$ �p�w ���w3"P��l6 "N~ � KP�N2�� P�:'6 #��zK�~$ Q" 3L\ �. �.$ �#��5W�X�w!" OK �Ã�#> ��"�#�Q �w ��#��zK�~$ ��#X#�\ OK �T�� �. K�LE� vPE6 ,-X �. �Rpw �#����z �L�5W� �zK�~$3L\ �.#�QO" �"P.�L�"�K���,Ww 4���" 
KONz��� #��$ Q" �K#�QOK ��"P.#�. �4W�� O�Lt���w���Ã6 � ��#X#�\ 
�O"KP.����� ��L. #���#JK�O OK4\OK �#zP���. �Ã�#> �.#�QO"]�_J OK �K��� �K#p5X" �Py�K �#�_J#\ Q" L�#. �O�q #� � 3L��#6�w O#�W. �d�E� 4W�Q �.#�QO" 3#Ã~#d�L�O"K4���" �K#_5u" 4\OK �#����z Ph� Q" �w ��#���#JK�O KO�� OK �T���. � ��#JK�O �XL��� �KP5Wz �#�FPe�KP�N2 �#=�" 4uK�. �d�E� 4W�Q �.#�QO" OK �Ã�#> ��" �XOP. L�#.#�� � $3+$ ����� � 
 (3$ ����� � Y�O ��. L�#�. ��#�JK�O 4\OK �#zP�����. ����w � �p���w �XOP��.�KP�N2 �#=�" P�Q �#�[I. OK C�P[� ���\ �. � �.#[� �#�}�Ã~"O�5XK�O"KP.����� � o~"��#y[�#�Q$ 3#�}�Ä � +�p�w |�}E6 � ��R=6 � ;��w|�}E6 � ��R=6 � K�Ç�S�~��. �K�6 � �4\OK �#zP���. �Ã�#> L�~�6 �"�6 � �
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�O"KP.����� � o~"�=�F 
Q#��KO��� |�#�X� 
�O"KP.������ s��Ä 
�O"KP.������ |E� 
�O"KP.����� P6"�6 ��#2 P. �O"KP.����� ��#�P.�KKPz�� �R�OCPe #������ �Q#X�K#�$ 
#������ �O"L�y� 
�O"KP.������O"KP.����� P6"�6 ��#=��" O#�. Æ� |_q P� OK �O"KP.����� L�#. 
{#X {�_q �. 4-W� �Ã�#> ��" ��w � �p�w 3"P��l6 ,-X �.L�#. 3#Ã~#d� ���R� ���A�� � K�>�� ��#W�" ��P�� 
3#Ã~#d� n"L�" �. �>�6 #. 
P5[�. �O"KP.����� �KP�N2�KKPz ��>�6�O"KP.����� |E� ���#W� 4¼Pq #����Rz ��}w �w�O�e�. �K�\ +#I5�" 
#����z �O#�$ �#��-�> �. �>�6 #. L�#. �O"KP.����� |E�

�� 5DQGRP �� 7UDQVHFW

�Q#. OKo}5I� b#t� OK ��qK#_6 3O�¼ �. �O"KP.����� f#E~ ��L. �L�\#. �5\"K "O ����� OK �K#5q" �"K �. �"P.L�#. 3O�¼ �K P� OK �KP�N2�� �#=�" ��#JK�O ¿dt� OK �½PÄ�w O"��Æ� 3O�¼ �. #� � Ph�KO�� �#��Q#. ��KP�N2 �#=�" �.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �
 (3$ ����� � s-e �O"KP.����� Y�O|E� +#I5�" OK L�#. �T���. C��"4h}m � s�Ä 
+$ �#�P> 
P5W. 4�p�w �L��#� �Ã�-e �d�E� 4W�Q |�"�Ä��"P.#�. �L�O"K "RW. �P�:'6 ��#JK�O OK �Ã�#> ��" �#����z ¿�Q�6 OK �w "PB �L��\ �5qPz Ph� OK �O"KP.������KP�z �#=�" $3+$ ����� �
 (3$ ����� � �#���¼�6 s-e L�#. �L\ K#� �d�E� 4W�Q |�"�Ä �XOP.�O"KP.����� j�� ��K�\�� �#=�" P�Q 3�#p5� j�� �K �. �O"KP.������p�w �O"KP.�����  ��w�O"KP.�����  �.#�QO" OK �w 4X#��$ �-�Pt6 ��"�"Pq KO�� OK 3#Ä�e" �O�$¿�> � #����z 4J#�\ �"P. �p�w �O"KP.������L�$ L�"�J O#w �. �zK�~$|�"�Ä P."P. OK #��$4��#t�Æ�w �. �4X" 4\OK �#zP���. j"��" �"P. DdX LF"� OK �Ç�S�~��. �K�6 �P�z!�Q"L�" �"P. ��w�O"KP.������L\ L�"�J PW�� R�� #����z ¿�Q�6 
#��$ ��"�"Pq 
#����z ,�wP6 
�O"KP.����� ���z��"j��� �K ���" OK P:��� |��"��Ä 
KO"K �y5�W. �d�E�� 4W�Q �.#��QO" 3#Ã~#d� j�� �. Y�O �K ��" +#I5�"�4X" �L\ �O#\" #��"L. P�Q �#�[I. OK �w L�\#.�� 3�#p5� �O"KP.������O"KP.����� s�Ä ��L\ �5qPz O#w �. |�#X� ���A�� � �O"KP.����� j��,WFP. � L��\��4\"KP. P5W. �Ç�KR� Q" ���Ã� #�������4X" �L\^I[� (3$ ����� � cX�6 �w L�"3�#p5� 
�O"KP.����� �"P.
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Q#�� KO�� |�#X� �s-e �O"KP.����� |E� � �O"KP.����� j�� Æ�Çp6 �. #��$ �P.O#w Y�O � �O"KP.����� �"P. Q#�� KO�� |�#X��KKPz +#I5�" L�#. �.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �
 (3$ ����� � |�Ã~"O�5XK#������ �Q#X�K#�$ � �O"L�y� �#�� � $3+$ ����� � #�� � (3$ ����� � |��Ã~"O�5�XK Q" L�#�. #������� �Q#X�K#��$ � �O"L��y� �"P�.�K��� �K#p5X" �.#[� �#�}�Ã~"O�5XK
��#y[�#�Q$ 3#�}�Ä � +$3+$ ����� �#� � (3$ ����� � |�Ã~"O�5XK OK KP�N2 �#=�" #������ ��O P. L�#. �#y[�#�Q$ OK �w �6#�"Lu"�L��\ �5qPz O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � #�}�Ã~"O�5XK ��" �L�"�L\^I[�
�p�w |�}E6 � ��R=6 � ;3#�#Ç�" 
U#�\4W�Q �.P=6 �. ��#X#�\ ��" �4X#��$ j"��"��#X#�\ |�#\ 4\OK �#zP���. �p�w |�}E6 � ��R=6

�� 7D[RQRP\ �� &RPSRXQG 0LFURVFRSH

|��Ã~"O�5�XK OK ��#X#��\ Y�O �KO"K �y5�W. ��X#�\����z �"P�. UP5�XK OK ¿.#��� ���A�� � ��#y[�#�Q$

�� *HQXV �� ,QGLYLGXDO WD[D

�KKPz PW�� ����z � �V�> LF #6 ��#X#�\ #6 K�\ �5qPz O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� �
��w |�}E6 � ��R=6 �K�#�_J#\ |�}E6 � ��R=6 ��" |¼#F �KP�N2 �#=�" (3$ ����� � |�Ã~"O�5XK s-e L�#. ��w |�}E6 � ��R=6�4X" P�Q����� �=F LF"� #� � DdX LF"� OK ����zP� K"LÃ6  #����z j��6  �.#��QO" OK � �5\"K KP.O#w L�"�L\ 4\"KP. o}5I� �#��#Ç� � �#�Q OK �w ��#������ �W�#t� �"P. #�_J#\ ��"�L�O"K �"�L�ÄZt� �d�E� 4W�Q

�Ç�S�~��. �K�6 � ��Q� �K�\��� ^I�[� #������� Dd�X LF"� OK #��$ �Q� � �P�z!�Q"L�" cX�6 4\OK �#zP���. �Ç�S�~��. �K�6���Ã�6 �KO"K KP.O#w 4\OK �#zP���. �Ç�S�~��. �K�6 ^J#\ �"��Ä�. P5Ww!#J ��L. �Q� #� � Æ[J �L�#��u#.�KP�N2 �#=�" �.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �
 (3$ ����� � Y�O �. L�#. �Ç�S�~��. �K�6 �"R��

��



�#zP���. �Ç�S�~��. L�~�6 �"�6 � �3"P��l�6 ��w 4\OK �#zP���. KO�� OK �L�K�� �#[� "O �#�Q �. 4-W� �~$ K"�� L�~�6 GP� 
�Ç�S�~��. �K�6 �"�6

�� /LPLWLQJ IDFWRUV �� )LVKHV

3"P��l6 
4X" U�WE� P5�w ��L��wK�LE� |�"�Ä P:" � K�\�� �L�K #��$ �Ç�S�~��. �K�6 OK �P�y�[B �}_q�KO"K KP.O#w �Ç�S�~��. �K�6 �"�6 ^J#\ �"��Ä�. ��Ã� �#�Q Æ� �. 4-W� �Ç�S�~��. �K�6
�#���#� ���������P:" P. �P� P6���#2 C�dX4�Ãa� OK 3"P��l6 ��"P.#�. �L�O"K O"Pu �.$ �S�~�w!" ��"Nm �P� ��#u�qZI. OK #���#��JP. OK 
��" K�>� #. �L���� �#> P. P�:'6 #���#� 4�Ã�> 4�Ãa� �PJ�#. � #����z ,�wP6 
��"�"Pq OK �zK�~$3"P��l6 �w�~#F OK �L��K�� �#[� K�J Q" �zK�~$P:" P. +$�p�w 3"P��l6 �. 4-W� �P5[�. 4�X#WF #���#� KO"���K�\��� �L�#[� ��"Nm �P� ��#5E6 C�dX OK �K#�Q

�=�5� OK � ��#� �#����z �`Ã. �L\�w ,>�� 4X" �Ç�� ��#JK�O ��#���\ � �Ç�R�q |�"�Ä OK 3"P��l6 �JP.

�� )LVK NLOO

¿�X� DdX OK �#���#� P�� � ÈP� ,-X 4X" �Ç�� L�L\ 3"P��l6 KO"�� �`Ã. OK � �L\ #����z ,�wP6 OK P��l6#� � ��~�" LF �. #���#� 4�Ã�> KO"�� Q" �"�O#2 OK 
L\#-� L�L\ 3"P��l6 P�:'6 4E6 #��#y5W�Q �w��#y�� �KKPz!�KQ#X�� �"P�� �O"�\K #. "O �zK�~$|}Ä �5q#� "N~ � KKPz�� Q#. ��#y5W�Q 3"P��l6 Q" |-u
� L�\O GP� 
�Q"L�" ,WFP. ¿�Q�6 
��"�"Pq ���Ã6 
#����z 4J#�\ �|�#\ #���#� ��#y[�#�Q$ � ��"PE¼ �XOP.
�R�P�I6 �T���. #����z4W�Q �AI�O#6 Q" �q#w j�e" �5\"K �. b��� #��zT�� ��" |�}E6 � ��R=6 �4X" �O�O#.+#I5��" �PJ�#�. � �Q�O��#-�\ 3"P��l�6 
��#�JK�O +$ �#�P�> � 3O"P�F ��>OK 3"P��l6 
�}_q �#�6P>#����#JK�O �. �L\ |��E6 �#��zK�~$ �. #����z �#��zT�� b#-6O" �L\ K#� |�"�Ä �5qPz Ph�OK ��L. �4X#��#y5W�Q�K�. L�"�I� 4E¼ �. ��Pt�
���\ �. � �.#[� �#�}�Ã~"O�5XK #� � (3$ ����� �
 $3+$ ����� � Y�O �. L�#. #���#� ��w � �p�w �XOP.�KP�N2 �#=�" P�Q �#�[I. OK C�P[��O"KP.����� � o~"��#y[�#�Q$ 3#�}�Ä � +�p�w |�}E6 � ��R=6 � ;��w|�}E6 � ��R=6 � K

��



�O"KP.����� � o~"� �O"L�y� 
Q#�� KO�� |�#X� 
�O"KP.����� s�Ä 
�O"KP.����� |E� 
�O"KP.����� P6"�6 ��#2 P. �O"KP.����� ��#�P.�KKPz�� �R�OCPe #������ �Q#X�K#�$�O"KP.����� P6"�6 ��KP�N2 �#=�" O#. Æ� |_q P� OK �O"KP.����� L�#. {#X {�_q �. 4-W� �Ã�#> ��" ��w� �p�w 3"P��l6 ,-X �.�O"KP.����� |E� �4X" ��#JK�O �XL��� �#�FPe #� � CPe |E� OK ��#JK�O Q" ��#��Q#. #� � �Q#. OK )E�> P6 �O"KP.����� |E��KKPz�� ���Ã6 �O"KP.����� s�uK |E� 
�O"KP.����� |�#X� �P.O#w j��,WFP. ��O"KP.����� j�� ��KP�N2�� �#=�" P�Q 3�#p5� 3O�¼ �K �. �O"KP.�����

�� 3DVVLYH VDPSOLQJ �� $FWLYH VDPSOLQJ

��~#Ãp�" �O"KP.�����  �{#Ãq �O"KP.�����  � ��R=6 �"P. <�#5� �P.O#w ���A�� �UP5XK OK �O"KP.����� |�#X� �. �>�6 #. L�#. �O"KP.����� j��+#I5�"�KKPz �#=�" $3+$ ����� �
 (3$ ����� � �#���¼�6 s-e �p�w � ��w|�}E6�O"KP.����� s�Ä ��#���¼���6 s-��e 4X" �Q� � KO"K �O"KP.������� |�#��X� j���� ���. �y5����W. �O"KP.��������� s�����Ä�KKPz |�Ä4X" P:�� #��$ �P.O#w OK s�Ä |�#Ä �w �}�#X�]�_J OK$3+$ ����� �
 (3$ ����� �Q#�� KO�� |�#X� �|��Ã~"O�5�XK s-�e �O"KP.������ j��� Æ�Çp�6 ��. #���$ �P.O#�w Y�O � �O"KP.����� �"P. Q#�� KO�� |�#X��KKPz +#I5�" L�#. �.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �
 (3$ ����� �#������ �Q#X�K#�$ � �O"L�y� �#�� � $3+$ ����� �
 (3$ ����� � |��Ã~"O�5�XK Q" L�#��. #�������� �Q#X�K#���$ � �O"L���y� �"P��.�#�}�Ã~"O�5XK s-e L�#. �T�� �. �O"Ny5��Ä � �O"KP.����� 3#�}�Ä 4-: �K��� �K#p5X" �.#[� �#�}�Ã~"O�5XK�KP�N2 �#=�" �.#[� �#�}�Ã~"O�5XK #� � PwN~"r�q
��#y[�#�Q$ 3#�}�Ä � +
L�"�L\^I[� $3+$ ����� �
 (3$ ����� � |�Ã~"O�5XK OK KP�N2 �#=�" #������ ��O P. L�#. �w �6#�"Lu"�L��\ �5qPz O#w �. L�#. �.#[� �#�}�Ã~"O�5XK #� � #�}�Ã~"O�5XK ��"

��



�p�w |�}E6 � ��R=6 � ;�.#[� �#�}�Ã~"O�5XK #� �$3+$ ����� �
 (3$ ����� � |�Ã~"O�5XK s-e L�#. #���#� �p�w |�}E6 � ��R=6�K�. L�"�J P�Q 3#Ä�e" |�}E6 � ��R=6 ��" |¼#F �KP�N2 �#=�"|_q #� � |E� �. 4-W� #����z ¿�Q�6  K�>�� �#����z 4XP�q  #��#y5W�Q +#I5�" 
�R�O�I6 |_q 
#��#y5W�Q 4�Ãa�  #��O#=��#� � o}5I� �#��O#��. #. �d."O OK �L. ����Ä4�Ãa�  �L��\ ¿u"� �>�6 KO�� L�#. �T�� �. P�Q �#����z �~� 
L��\ ��#X#�\ L�#. #����z ��}w!�E�Pp6 �P�y��#� YQO" #� � �O#=6 YQO" �"O"K �#����z!  �E�Pp6 #� � �O#=6 �#����z gpF �"P. �Q� �#����z!  ½"Pt�" PdJ OK #� � OK#� �#����z!  
��w |�}E6 � ��R=6 � K��X ���Ã6 � �Q� 
{�e ��#2 P. $3+$ ����� �
 (3$ ����� � |�Ã~"O�5XK s-e L�#. ��w |�}E6 � ��R=6��X #. {�e �d."O ���Ã6 � #��$ {�e ,WFP. #���#� K"LÃ6 ���Ã6 �|�#\ |�}E6 � ��R=6 ��" �KP�N2 �#=�" #���#�VÇÃ�� ��#� Y�z4IX ��"�I5X" �#�[I. #� � #���#� V}q ��O P. �L\ K#=�" �#��t}F �XOP. �4X#���#��4X" L\O �L��wK�LE� �d�E� 4W�Q |�"�Ä P�:'6 #� � {�_q �e #���#� L\O �L��w!�"R��� ���Ã�6 �"P. �K#p5X" |.#u �-�Pt6 3O�¼ �. R�� �O"KP.����� O#. P� OK �K#5q" �"K �. �#���#� �"R�� �W�#t��4X" 4�Ã�> ��"�"Pq

�Ç[J�S�~�w!" �����#�FPe ���z��"4ÃX� �. ��#JK�O �XL��� �#�FPe #� �CPe #. �d."O OK �Ç[J �S�~�w!" �L�Q|�"�Ä �XOP. ���"KQ" � �5qP�N2 P�:'6 ��#JK�O Q" �XÆ� Q" �Ç[J �S�~�w!" 
L\ �5pz |-u �#�[I. OK �w�#�B "P�Q �K�\�� b�.P�O"R� L�B #6 ¿.P� P5��}�w L�B Q" #���#JK�O R�P.$ �a�F �L���� �#> P. P�:'6 �.$ �S�~�w!" P. �.#t5� Py�K ��X4W�Q �P�}u 4ÃX� � ��#�z �#����z �zL�w!"P2 ,WFP. �X#�\4W�Q �#zL�K Q" ��"P.#�. 
L�P�l5� ¿.P� P5��}�w!
KO"K O"Pu �$ OK #�FPe #� � CPe �"P>" |E� �w R�P.$ �a�F Q" ���Ã� �K�LE� OK L�#. 
�O��#> �#����z ��#z!Ph� Q" �"��\#F �a"O" OK ¿u"� �O��#> �#����z Q" �JP. �K�LE� �$ OK �KP�N2 �#=�" �Ç[J �Ç�S�~�w!" �XOP.P�#X �L�P�N2�� P�:'6 #�FPe #� � CPe Q" �O"KP.�P�. � "P>" P:" P. �w L�"�Ç5� ��#JK�O �. ��#y5W�Q ���"Nm ¿.#��|F"P� OK 4X" �Ç�� #��$ ��#y5W�Q �P�}u OK #�Q#X �4J#X K�>� ,-X �. R�� �K�LE� OK �5W."�P�m �#����z!�L��\ ¿u"� P�:'6 4E6 �O"KP.�P�. � "P>"
��



c�E� #. �d."O OK �L\ �O�$KPz3#Ä�e" �XOP. �R}5W� Ph�KO�� �K�LE� OK �Ç[J Æ�S�~�w!" �5W�X 4J#�\�O��#> �Ã�#> � 	O�}q
��#�z �Ã�#> �"�6�� 3#Ä�e" ��" �6P2 OK �4X" � ZI. OK C�P[� ��#���\ � �Ç�R�q�K��� ��Ã� "O P�N2P�:'6 �#�_J#\ �=�5� OK � �XOP. "O �K�LE� �$ OK 	��q
�L�"�L\ |�}E6 � ��R=6 P�Q �#�[I. OK �L\ K#� �K�LE� OK �Ç[J �5W�X�w!" OK |JL��M �L�Q �L�Ä |�"�Ä
	O�}q
 ��#�z �Ã�#> �������

�� 5LYHU 6ZDPSV �� 9HJHWDWLRQ SDWWHUQ

�#��#y5W�Q ��"��#JK�O �#�."KP� � �R�J|�X 
Z�#XPq #. �d."O OK ��#JK�O �"��\#F �a"O" OK ��#�z �Ã�#>P. ��#JK�O +$4�p�w P. �}y�> �a"O" � �R-X Z\�2 P�:'6 
�Ã�#> ��" �. #����z ��" �#Ç6" � �O��#> �#����z!OK �Ã�#> ��" �}Ç[5� |�"�Ä �4X" �XOP. |.#u �O��#> �#����z 3P>#�� ��y~" �PJ�#. � �EdX �#��#�P> P:"�4X" �L�$ P�Q �#�[I.
�QO�#[w �a"O"����������Ç�� "P�Q �KKPz D�P[6 L�#. R�� 4[w �O�K �4[w ��y~" �K�\^I[� L�#. #��$4ÃX� ��a"O" ��" OK4[w j��3"P��l�6 ��#�JK�O �XL���� �#��FPe Q" �JP. P:"P. � L��\ 4��t6 �.��X �#��5[�� cX�6 �a"O" ��" 4X"�KKPz K#=�" �a"O" �P.O#w � v!#J 4�p�w OK �"�L�Ä

�� /RZODQG IRUHVWV �� 8SODQG IRUHVWV

�4W2 �#����Q �#�}y�> ���������P5�w Pdu #. �#5JOK �w!"P6 �K�\^I[� L�#. #�}y�> ��" OK,~#m �#����z���A�� �Z\�2 4E6 �a"O"4ÃX�P6"�6 �KKPz ���Ã6 @��" �� Q" Z�. Pdu #. �#5JOK L¼OK ���A�� � O#5Ç� P� OK K"LÃ6 ,WF P. L�#. @��" �� Q"�K�\ Pw!M L�#. #�}y�> ��" Z\�2 4E6 �a"O" �L�ÄZI. �P�y}�X
�L�}. �#����Q �#�}y�> ���������P5�w Pdu #. �#5JOK �w!"P6 �K�\^I[� L�#. #�}y�> ��" OK,~#m �#����z���A�� �Z\�2 4E6 �a"O"4ÃX��KKPz ���Ã6 @��" �� Q" Z�. Pdu #. �#5JOK L¼OK ���A�� � O#5Ç� OK K"LÃ6 ,WFP. L�#. @��" �� Q"

�� 6KUXEV �� 2SHQ ODQGV

�Q#. �a"O" ��#��A5JOK � �#5JOK����������K�\ ���Ã6 L�#. �a"O" Z\�2 L¼OK ,WFP. #��$ �w!"P6 ���A�� � #����z ,~#m j"��"

��



�� +HUEDFHRXV SODQWV �� +HUELYRURXV PDPPDOV

Q#. �a"O" ��p}Ä3#6#-� ����������K�\ ���Ã6 L�#. �a"O" Z\�2 L¼OK ,WFP. #��$ �w!"P6 ���A�� � 3#6#-� ���z��" �#����z ,~#m j"��"
½"Pt�" PdJ OK #� � OK#� �#����z!���������Q" ½"Pt�" PdJ OK #� � OK#� �#����z �"��Ä �. �"P�" 4W�Q c�E� 4i#pF �#�Q#X 4XP�q OK �w ��#�z �#����z!�KKPz ^I[� �K�LE� OK #��$ �w!"P6 � ��#X#�\ L�#. �L\ K#� #��$

	��q
 �O��#> �Ã�#> �������j���6 gp�F 
�O"KP.�P��. � "P�>" Q" #����z �P�N2P�:'6 #. �d."O OK ��#JK�O �"��\#F �a"O" OK �O��#> �Ã�#>�XOP. |.#u ½"Pt�" {#F OK �#����z Q" 4�#�F �PJ�#. � #��#y5W�Q Q" 4i#pF 
3P>#�� ��y~" gpF 
#����z!�L�"�L\^I[� P�Q �#�[I. OK �Ã�#> ��" �}Ç[5� |�"�Ä �4X"
�O"�I�#�z �"O"L�#5W2 ���������|.#u �#[F" �5-~" �KKPz KO�$P. �K�LE� OK �"O"L�#5W2 ���z��" K"LÃ6 � ��#X#�\ L�#. �"O"L�#5W2 ��" ,~#m �#����z!�L��\���.#�QO" ��w Ph� Q" P�Q LF L�B OK �[F� �"O"L�#5W2 �~� 
4X" YO#�\

�� $EXQGDQW �� &RPPRQ

�K�LE� OK �#�$ �6#�F 4�~#Ãq Q" �O#:$ K"LÃ6 ���� �. #� � L��\�� �L�K Q�O {�e OK KO�� � #6 � � ��"�"Pq�K�\�� �L�#[��K�LE� OK �#�$ �6#�F 4�~#Ãq Q" �O#:$ K"LÃ6 ���� �. #� � L��\�� �L�K Q�O {�e OK KO�� � #6 � ��{�"L5� �}�J�K�\�� �L�#[�

�� )DLUO\ FRPPRQ �� 8QFRPPRQ

�L�5q"�� �"L. #� � L��\�� �L�K Q�O��L�B �e OK P5[�. #� � KO��Æ� � �{�"L5� )5-W��L�5q"�� �"L. #� � L��\�� �L�K |_q ��L�B �e OK P5[�. #� � KO��Æ� � ���#y�z!

�� 5DUH �� &DUQLYRURXV PDPPDOV

�L��\ �L�K 4X" �Ç�� {#X {�e OK KO�� �K #� Æ� #� � L��\��� �L�K �"�"Pq ��=5W> ��L. � �OK#�
�O"�I5\�z �"O"L�#5W2 ���������K"LÃ6 KO�$P. Y�O �KKPz KO�$P. �K�LE� OK �"O"L�#5W2 ���z��" K"LÃ6 ���#X#�\ L�#. �"O"L�#5W2 ��" ,~#m �#����z!�4X" ��������� ZI. OK C�P[� ���\ �. �"O"L�#5W2 ���z��"

��



�� $PSKLELDQ �� 5HSWLOH

��#5W�Q�K ����������K�\�� PW�� P�Q ���\ �. KO�$P. ��" �KKPz KO�$P. �K�LE� OK #����z ��" K"LÃ6 � ��#X#�\ L�#. ,~#m �#����z!�L��\�� �L�K �=5W> 4Ä#X L�B �e KLÄ �» Q"Z�. � �"�"Pq�L��\�� �L�K �=5W> 4Ä#X L�B �e KLÄ �» #6 �» � {�"L5��L��\�� �L�K �=5W> 4Ä#X L�B �e KLÄ �� #6 � � {�"L5� )5-W��L��\�� �L�K �=5W> O#. ��L�B �e KLÄ L�B #��6 � ��#y�z!�L��\�� P�#i |_q ��L�B OK #6 �K �Ç� #��6 � OK#�
��#zL�RJ����������K�\�� PW�� P�Q ���\ �. KO�$P. ��" �KKPz KO�$P. �K�LE� OK #����z ��" K"LÃ6 � ��#X#�\ L�#. ,~#m �#����z!�L��\�� �L�K �K�LE� OK �=5W> Q�OÆ� �e P5[�. #� � KLÄ �» � �"�"Pq�L��\�� �L�K �K�LE� OK �=5W> Q�OÆ� �e P5[�. #� � KLÄ Æ� � {��Ã��4W�� PW�� KLÄÆ� �5F �L�K K#�Q ��=5W> ��L. � {��Ã�P�m�L��\�� �L�K |_q P� OK P5[�. #� Æ� � +#��w!

�� *DPH ELUGV �� 6RQJ %LUGV

��O#Ç\ �#zL�P2 ����������L��\�� O#Ç\ �#W�" cX�6 ,-X ��L. � {�w!'� O#�W. ��"Nm Ph� Q" � L��w�� �zL�Q�Ç[J OK �#zL�P2 j�� ��"�Q"�$Y��J �#zL�P2 P�#X �PJ�#. � ÆB�w �"O"L�#5W2 
�#zL�RJ ,~#m �#y5W�Q #. �#zL�P2 ��" �#y5W�Q ���Ã�L�#. �#zL�P2 ��" ,~#m �#����z �L�#���� �d�E� 4W�Q �O"L�#2 P. 4~�K �#zL�P2 j����" K�>� "N~ �4X" vP5[��K�\�� PW�� P�Q ���\ �. KO�$P. ��" �KKPz KO�$P. �K�LE� OK #��$ K"LÃ6 � L��\ ��#X#�\�K�\�� �L�K �=5W> Q�OÆ� �e P5[�. #� � KLÄ �» � �"�"Pq�K�\�� �L�K �=5W> Q�OÆ� �e KLÄ �» #6 � � {��Ã��L��\��� �L�K �>�@�� �. #�Q�O �JP. �K�\�� �L�K �=5W> Q�OÆ� �e KLÄ � #6 � � {��Ã�P�m�K�\�� �L�K O#-Ç� �#� L�B P� KLÄ L�B #��6 � +#��w!� L��w�� �K#p5X" P�Q 3O�¼ �. �#y5W�Q �"��Ä�. �K�LE� Q" �#zL�P2 ��"��"K �#y5W�Q  ��#5W.#6 �#y5W�Q  ��#5W�Q 4u�� �#y5W�Q  �R��#2 #� � �O#�. �#�6P>#�� OK "ONz3O�¼ �.  �KKPz^I[� R�� �#zL�P2 ��" ��#y5W�Q ��y~" 4X" �Q�

��



�� 3UHGDWRU\ ELUGV

��BO#Ç\ �#zL�P2 ���������
�#zL�R�J 
ÆB��w �"O"L�#5�W2 
ÆB��w �#zL�P2 P�#X 
�#zP���. �#����z �JP. 
�#zL�P2 ���z��" ��"Nm ¿-��4W�Q 4�Ãa� 3#-: P. 4~�K #�FPe #� � CPe �td�� OK �#zL�P2 ��" O�`F ��"P.#�. �4X#���#� � �#5W�Q�K�w�"���\ �. #��$ ��#y5W�Q ��y~" � #��$ K"LÃ6 � L��\��#X#�\ L�#. �#zL�P2 ��" ,~#m �#����z �L�#���� �d�E��KKPz �.#�QO" 
L\ Pw!M ��������� ZI. OK
�K#_5u" � �Ä#�5>"c�E� ����.#�QO" O�h���. n"Pe" �F"�� ���A�� � #�FPe #� � CPe �"P>" |E� �K#_5u" � �Ä#�5>" 4�Ãa� 4J#�\|��"��Ä 4X" �Q� �KO"K 3O�P�a �Ä#�5�>" � �K#_5�u" |�"�Ä P. 
�O"KP.�P�. � "P>" |F"P� OK CPe 3"P�:'6� �XOP. 
L��\�� ¿u"� �$ OK #�FPe #� � CPe �w ���Ã� �K�LE� OK �Ä#�5>" � �K#_5u" �#��zT�� �L��w���Ã6�#��zT��� 
�K#_5�u" 4�Ã�a� 
�X#�\4�Ã��> 
��a"O" �P.O#w �#��zT�� #. �d."O OK |�"�Ä ��" �L�KPz ���Ã64E6 �Ä#�5>" � �K#_5u" �#zL�K Q" CPe �K�LE� OK "O #��#W�" �zL�Q )��t5W� �w �}�"�Ä P�#X �PJ�#. � �y��Pq�4X" �L\ �K"K CP\ P�Q �#�[I. OK |�"�Ä ��" ���Ã6 ���\ �KKPz�� ��Ã� 
L��K�� O"Pu P�:'6

CPe |E� �����Q" �O"KP.�P�. � "P>" ��t5W� P�:'6 4E6 �$ OK �K#_5u" � �Ä#�5>" |�"�Ä �w 4X" �"�K�LE� |�#\ CPe |E��K�\�� ��Wt6 CPe �"P>" |E� � CPe �K�LE� ZI. �K �. � L�5W� CPe
CPe �K�LE� ��������#��zT�� �. �>�6 #. L�#. j#Ã\ ��" �4X" CPe �"P>" |E� Q" ���Ã� j#Ã\ �L�P�zP. OK4F#W� |�#\ CPe �K�LE�L�#. �K�LE� ��" �KKPz ���Ã6 �Ä#�5>" � �K#_5u" 3"P�:'6 {#�5F" ���"K ���A�� � �$ 4ÃX� � j��f#E~ �. CPe
�L�Ä4�Ã�> Rw!"P� ��}w �K�\ �K"K �#[� O�[w ��#�q"Pl> �#�Q#X 3#_5I� #. ,X#�� U#�t� #. �"�[t� ��O P.�KKPz VÇÃ�� �[t� ��O P. L�#. �a"O" �P.O#w 
Q"P6�� b�dJ 
�q"Pz�2�6 4�Ãa� 
#��K#> 
�Ã�-e ½O"�Ä

CPe �"P>" |E� �������|E� 4F#W� �L�$ L�"�JOK "P>" �. �$ OK CPe �w4X" ��#JK�O Q" ��#��Q#. #� � �Q#. �L�P�zP. OK CPe �"P>" |E�#. �"P�� ,X#�� U#�t� #. �"�[t� ��O P. L�#. CPe �"P>" |E� �4\"K L�"�J CPe 4ÃX� � j�� �. �y5W. CPe
�5Ã��¼ 
�O#=�6 
����ÇW� �se#��� L�#. �[t� ��" ��O P. �K�\ �K"K �#[� O�[w ��#�q"Pl> �#�Q#X 3#_5I��KKPz VÇÃ�� ��p}6 b#-6O" b�dJ #� � rP. |.#w 
+$ � Q#z �#��~�~ P�W� 
��$�"O b�dJ 
#��K#> 
�QO�#[w!

��



CPe �O�K ��������4X" �#WÇ� CPe P�Ä � CPe �O�K Py�K 3O#-Ä�. �L�K�� |�Ç[6 CPe Q" �O"KP.�P�. �#�Q 3L� "O CPe �O�K�K�\�5qPzPh�OK ��Ã��#��O�K CPeo}5I��#�[I. ,WFP. 4X" �Ç�� #�FPeQ" �JP. KO��OK4X"Pw!M �#�#\
�a"O" �P.O#w! �����

�� /DQG XVH W\SHV

OK ��#z!"L> 
�a"O" �P.O#w �[t� #� � �L\VÇÃ�� CPe �K�LE� �[t� ��O P. � KKPz ��Ã� L�#. ��a"O" �P.O#w j����#�q"Pl> �#�Q#X Q" ]�_J ��" OK 3#Ä�e" �O�$¿�> �K�\ ���6 CPe �K�LE� �[t� U#�t� #. CPe �K�LE��K�. L�"�J PW�� �}E� �#��XOP. �PJ�#. � ¿�#�¼ 3O"Q� 
�Q#XP�\ � �ÇW� 3O"Q� 
�QO�#[w 3O"Q� 
O�[w!�KKPz �XOP. P�Q �#�[I. OK C�P[�Y�Os-e L�#. CPe |E� OK �a"O" �P.O#w!
���ÇW� �a"O" �������� �-�N� �w!#�" 
�XOL� 
�#y�#�OK 
�#5XO#��. �L��#� 3#�LJ ��"O" �#��#Ç� � 4��ÇX |E� �|�#\ ���ÇW� �a"O"�KKPz ��Ã� L�#. CPe |E� 4F#W� |w OK �a"O" ��" L¼OK �4ÃX� �4X" �P�m
�QO�#[w �a"O" ��������4ÃX� �4X" ��#�YO�P2 �#��#zO#w 
O��e YO�P2 �#��#zO#w 
#��O"L�"K 
#�m#. 
jO"R� �|�#\ �QO�#[w �a"O"R�� ��#JK�O P5W. |J"K �QO�#[w �a"O" 4F#W� �KKPz ��Ã� L�#. CPe |E� 4F#W� |w OK �a"O" ��" L¼OK�K�\ ��Ã� L�#.
�5Ã�¼ �a"O" �������OK �a"O" ��" L¼OK � 4ÃX� �4X" CPe �"P>" |E� OK ¿u"� �5Ã�¼ 3#W�X'6 ��}w �L�P�zP. OK �5Ã�¼ �a"O"�KKPz ��Ã� L�#. CPe |E� 4F#W� |w!

�6#�LJ � �O#=6 �a"O" �������� 4ÃX� �4X" �P�m � �[6O" �#��#�5J#X 
V�}2 Rw!"P� 
�O#=6 Rw!"P� 
3"O"K" �|�#\ �6#�LJ � �O#=6 �a"O"�KKPz ��Ã� L�#. CPe |E� 4F#W� |w OK �a"O" ��" L¼OK

��



�X#�\4�Ã�> �#��zT�� �����4X" �Q� 
CPe o}5I� |F"P� Q" P�N2P�:'6 4�Ã�> 4J#�\ O�h�� �. CPe �K�LE� OK 4�Ã�> Rw!"P� �XOP.|�#\ �XOP. ��" )Ã-e �KKPz��+�WE� CPe �K�LE� Q" �[I. R�� CPe �"P>" |E� �w��" ,-X �. �KP�N2 �#=�"�L�KPz L�"�J R�� CPe �"P>" |E�
4�Ã�> Rw!"P� ��������XOP. � 4�Ã�> KO�$P. 
L�"��Wt6 |.#u 4u�� 4�Ã�> � ��"K 4�Ã�> ��Pz �K �. CPe �K�LE� OK 4�Ã�> Rw!"P��KP�N2 �#=�" 	������� ZI.
 CPe �#��O�K �"P. P�Q s�Pe �. L�#. #�5�Ã�> ��" O#5J#X
��"K4�Ã�>���������� #��LÇ�K � #�P�\ OK 4�Ã�> ��" �L�"�5W�Q �td�� �$ OK |W� ��L�B �e �w 4X" �5�Ã�> |�#\ ��"K 4�Ã�>�#��O�K OK �"P�" O#�$ RwP� �O#�\PX <�#5� Q" �K#p5X" #. L�#. Rw!"P� ��" 4�Ã�> �L�RwP�5� 4�Ã�> Rw!"P� P�#X�KKPz ��Ã� 	������� ZI.
 3P>#�� GP� � 	������� ZI.
 ���.Z�2 {L� �5qPz Ph�OK #. � �5\Nz!
4u��4�Ã�>���������OK K�>�� ¿.#�� Q" �K#p5X" O�h���. o}5I� {�_q ,WFP. � {#X �e OK �w 4X" �5�Ã�> |�#\ 4u�� 4�Ã�>L�#. #���Pz ��" 4�Ã�> KO�$P. �L��w�� vP6 "O #��#Ç� ��" �6L� Q" V2 � �K����zL�QCPe |E� #� � CPe �K�LE��#��O�K �"P. CPe |E� OK �> �UP2 � �}E� L�KQ#. s�Pe Q" ���A�� � �"P�" O#�$ RwP� 3#Ä�e" Q" �K#p5X" #.4X���2 � �O#��\ |�Ç\� Z�w!"P2 ��y~" s-e ��#z!"L> 3O�¼ �. L�#. 4�Ã�> ��" Z�w!"P2 �KP�N2 �#=�" CPe�KKPz^I[� ���O#�\

�� 3RSXODWLRQ GHQVLW\ �� 2YHUDOO SRSXODWLRQ GHQVLW\

�4�Ã�> �w!"P6 ��������"P�. L�#. 
L�w�� ^I[� "O CPe �K�LE� ¿u"� OK �w CPe �"P>" |E� Q" ���Ã� j#Ã\ OK ��"K 4�Ã�> �w!"P6|Ç\ ��" OK �4X" �L\ �K"K �#[� � �O#�\ 4X��2 
� �O#�\ |Ç\ OK Z�w!"P2 ��y~" �K�\ ���Ã6 CPe �#��O�KCPe �#��O�K �"P. CPe �K�LE� OK �4�Ã�> �}w�w!"P6 �K�\ �K"K �#[� o}5I� �#�Ä#du OK 4�Ã�> �w!"P6 L�#.�KKPz �-X#E� L�#. R��
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3P>#�� �������Q" �qO#Ã5�� �XOP. L�#. CPe �K�LE� OK K�>�� ¿.#�� �. 3P>#�� Q" �\#� O#[q �"R�� Q" �q#w 4J#�\ O�h���.�"P. 3P>#�� GP� � KP�N2 �#=�" ^J" O�e�. CPe |E� OK ���A�� � �}wO�e�.CPe �K�LE� OK3P>#�� �"R���KKPz ���Ã6 CPe �#��O�K
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#�."KP� nNF #� � K#=�" OK ��#JK�O �XL��� �#�FPe �w��" �. Ph�L�#. CPe �K�LE� OK #��$ #. �QO#-� ��#�P. ���A�� � ��u#� j��]�_J OK 3#Ä�e" �O�$¿�> 
4\"K L�"�JYQ���$ � �#�OK � 4\"L�. 3O"Q� 4-u"P� � �P�y[�2 |w �O"K" s�Pe Q" 3#Ä�e" ��" �O�$¿�> �KP�N2 �#=�"�4X" PW�� �}E� �#��> �UP2 ���A�� � �Ç\R2
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�d�E�4W�Q 3"P:" ���Ã6 ���K#_5u" � �Ä#�5>" 
�Ç�S�~��. 
��#���\ 
�Ç�R�q �#��zT�� P��l6 3O�¼ �. �d�E� 4W�Q 3"P:" �}w O�e �.ZI. 
�d�E� 4W�Q 3"P:" ��#X#�\ �KKPz��o�PÃ6 
K�\��7K#F 4�~#Ãq L�B #� �Æ� P:" P. �w4W�Q c�E��}�FP� OK ��#JK�O �XL��� �#�FPe �L�K�� |�Ç[6 "O �d�E� 4W�Q �.#�QO" 3#Ã~#d� L��O OK �}¼" � �L�ÄOK � L�K�� O"Pu P�:'6 4E6 "O 4W�Q c�E� �w 4X" �KLÃ5� �#�5�~#Ãq �L�P�zP.OK �O"KP.�P�. �}FP� OK � "P>"�. �L��\ ��#X#�\ 3"P:" ���z��" 4X" �Q� ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" ���>�6 3#Ã~#d�� 4X" �Q� �O"KP.�P�. � "P>" |F"P� OK 3"P:" ���z��" ��#X#�\ O�h��CP�e OK �L�\ �5qP�z O#�w �. 3�$��\#� � ¿.#�� � ��#W�" ��P�� 
D~#_� j�� 
CPe OK #�5�~#Ãq ��}w "L5."  s-�e L�#�. 4�Wu ��" OK 3#�"Lu" �KKPz ��Ã� #�5�~#Ãq Q" Æ�P� �"P>" �#�Q � "P>" |E� 
�L\ ^I[��L�$ |�Ä �. Pa#F KO"L�#5X" OK �#����Rz � #�FPe 3#_I[� �XOP.� � ZI. OK C�P[� �#�\�O#�� � |E�� OK �Ä#�5�>" � �K#_5�u" 
�Ç�S�~���. 
��#���\ 
�Ç�R�q c�E� Q" �"�KP5Wz � |�#w �XOP.  ��#X#�\ P�N2P�:'6 �d�E� 4W�Q |�"�Ä L�#. �T�� �. �XOP. ��" OK �K�\ �#=�" Q#�� ,WFP. CPe �K�LE��L\ �K"K CP\ Pa#F KO"L�#5X" OK �K�>�� ¿a� ��#X#�\ � � ZI. OK |�"�Ä ��" ��#X#�\ Y�O �L��\�4X"���Ã� CPe �K�LE� #� � |E� OK �d�E� 4W�Q |�5E� 3"P:" 
c�E� ��#X#�\ � #�5�~#Ãq ���Ã6 Q" V2  #��zT�� ��" OK3"P��l6 �XOP. ��d�E� 4W�Q �#��zT�� P. #�5�~#Ãq r#-d�" ��#2P. 3"P:" ��" �.#�QO" �KKPz!�KKPz�� PW��� ��#�� �P�z!�=�5� OK #��$ �p�w � ��w�XOP. �PJ�#. � 3"P:" ��" |.#t5� P�:'6 
�d�E� 4W�Q 3"P:" ��#X#�\4W�Q 3"P:" Z�#w �#�\�O ���Ã6 � L�$ L�"�J O#w �. �d�E� 4W�Q �#��zT�� OK 3"P��l6 ]�_JOK 3�#`u�KP�N2�� �#=�" ��#2 ��" P. 3"P:" ���z��"Z�#2 4�P�L� � �d�E�� "P>" |F"P� OK ��#JK�O �XL��� �"�td�� �#�FPe �]#J �#�FPe �d�E� 4W�Q 3"P:" �. �.#�5XK Y�O�4X" �L\ �K"K CP\ P�Q �#�[I. OK �O"KP.�P�.
�"�td�� �#�FPe �]#J �#�FPeÆ�Çp6 ����w3�#p6 ��" #. �4X" �#WÇ� )-�Pt6 �"�td�� �#�FPe �]#J �#�FPe �d�E� 4W�Q 3"P:" ��#X#�\ �}w ���\� K�\ �>�6 �T�� �. P�Q 3#Ç� �. 4X" �Q� �"�td�� �#�FPe OK#��K�LE� |J"L6 � #�FPe Q" Æ�P� �K�LE�  vP5[� ¿.#�� Q" �K#p5X"  O#:$ L�L[6 � #�FPe Q" Æ�P� �#�5�~#Ãq P�:'6  �td�� OK ��"P�Ä �#�FPe P�#X #. #�5�~#Ãq |J"L6  
��



�O"KP.�P�. � "P>" |F"P� �d�E�4W�Q 3"P:" Æ�Çp6 ���4W�Q �.#��QO" YO"R�z OK �L�\ Æ�Çp�6 3O�¼ �. 4X" �Q� �O"KP.�P�. � "P>" |F"P� �d�E� 4W�Q 3"P:"�KP�N2�� �#=�" P�Q KO"�� �. �>�6 #. 3"P:" ��" Æ�Çp6 �KKPz VÇÃ�� ��#JK�O �XL��� �#�FPe �d�E��O"KP.�P�. �}FP� Q" "P>" �}FP� �#�5�~#Ãq Æ�Çp6  �O"KP.�P�. �}FP� OK � "P>" �}FP� OK P�N2P�:'6 �d�E� 4W�Q |�"�Ä Æ�Çp6  U#X"P. R�� �d�E� 4W�Q Z�#2 4�P�L� ���A�� � �d�E� 4W�Q 3"P:" Z�#w ���L6 �#�\�O4X" Pw!M �#�#\�K�\�� VÇÃ�� �d�E� 4W�Q YO"Rz OKÆ�Çp6 ��"
3"P:" �p�w � ��w �.#�QO" ���KO"�� ��� OK 4X" �Ç�� ��w�.#�QO" �~� 
KP�N2�� �#=�" �p�w � ��w3O�¼ �. �d�E� 4W�Q 3"P:" �.#�QO"f#E~ ��L. �L\#. R�� ��w �q#w �#��K"K #. �"P�� �p�w �.#�QO" 4X" �Q� O�Lt�~"�5F ��" K�>� #. �L\#-� �}�Ä{�-�u |.#�u �#�\�O P�#X �PJ�#. � �a#�O � �Ç�R�q �#�~L� 
#��K"K �O�$¿�> 
 �P�z!�Q"L�" |�#X� Q" �K#p5X"�L.#� 3O�Pa 4X" �Ç�� ��wZ=�X

3"P:" �L�.¿�> ����O�Pa ��#JK�O �XL��� �#�FPe #� � CPe o}5I� �#��-�> Q" �\#� �d�E� 4W�Q 3"P:" �.#�QO" �L�.¿�>�K�\ �>�6 L�#. �T�� �. P�Q 3#Ç� �. �L�.¿�> ��" OK �4X"4�~#Ãq Æ� Q" P�N2P�:'6 |�"�Ä �KP5Wz o�e  

� � 5HVRXUFH IDFWRU� (QYLURQPHQWDO IDFWRU � � (QYLURQPHQWDO IDFWRUV

� �d�E� 4W�Q ¿-�� #� � |�#Ä Æ� P. #�FPe #� � CPe Æ� OKo}5I� �#�5�~#Ãq P�:'6  �-W� � �t�-d6 |�}E6 � ��R=6 OK 3"P:" �L�.¿�> �,�wP6  OK �P�z���_�6 � #����R�z �W�#t� O�h�� �. �d�E� 4W�Q �.#�QO" YO"Rz OK �LÄ#W� ����Q �L�.¿�> ��" OKL�#�. #����R�z �W�#t� � �XOP. � 8E. ��#2 �"��Ä �. �L�.¿�> ��" Q" �KKPz�� ��"Pq #����Rz +#I5�" ]�_J�L�$ |�Ä �. #����Rz +#I5�" ]�_JOK �P�z���_6 �#=�"PX � K�\ �K#p5X"
��d�E� 4W�Q |�"�Ä ����#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �d�E� 4W�Q 3"P:" ��#X#�\ O�h�� �. �w �d�E� 4W�Q |�"�ÄP��Q �#������Q OK 
K��\ �K"K O"Pu Ph�L� L�#. #�FPe ���z��" Q" �O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL����K�. L�"�J+$ 
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"��  v!#J  �Ç�S�~��. c�E�  �K#_5u" � �Ä#�5>" c�E�  

� � &DWHJRULHV

OK L�#. �w L.#��� 4���" ��#JK�O �XL��� �#�FPe �#��zT�� �. �>�6#. �¼#J �3��t� 
PwN~"r�q�#�����Q OK� Q" 4X" 3O#-Ä 3��t� ��" �K�\ �K"K O"Pu �>�6KO�� �T�� �. �d�E� 4W�Q 3"P:" ��#X#�\�K#_5u" �#�R.$   v!#J �#��zT��  ZF� 3#�F   �X#�\���Q �#��zT��  PdJ ½PÃ� OK �#����z   +$4�p�w  D�Pp6 �"P. c�E� �P.O#w   "�� 4�p�w  �y��Pq ¿.#��   R-X Z\�2  �Ã�-e �#-�Q �#�Q"L�"�[B   �a"O" �P.O#w  L�"�J4���" �T�� �. P�Q 3��t��K#_5u" � �Ä#�5>" c�E� ����Q OK �d�E� 4W�Q 3"P:" ��#X#�\ ]�_JOK�4\"K�y��Pq �#�5¼Pq   4�Ã�> ��#>�.#> � �w!"P6 
vPE6  �E�Pp6 �#�5¼Pq   ¿�"�> L\O  "L¼ �zK�~$  �5�Ã�> �#�O#5J#X �#=W�"  ����Ä4\"L�.   �ÇW�  �[I.��. 3#e#-6O"   ����Ä3#�LJ  7K"�F Q" �P�N2P�:'6   �P."P6  "P>" |F"P� OK �d�E� 4W�Q 3"P:" ��#X#�\ OK #��$�P.O#w � PwN~"r�q3��t� ��#X#�\ �"P. Q#��KO�� 3#Ä�e"c�E�� ��� �#�[I. OK �"�td�� �#�FPe #� �]#J CPe �Q" �Ä" ��#JK�O �XL��� �#�FPe Q" �O"KP.�P�. �3O�¼ �. Pa#F KO"L�#5X" OK �4�P�L� � YQ��$ 
�Ã�> b#-6O" �#�\�O ��"O" � � ZI. 
��Ä#�5>" � �K#_5u"�4X" �L\ �K"K CP\3#Ä�e" ���z��" �O�$¿�> �#�\�O #. �"P�� b�W-��#��zT�� �. �>�6 #. ^J#\ �"��Ä �. �w4X" Ph�KO�� �KLÃ5� �#�P5�" O#2 
3��t� Q" Æ�P� OK4X" Pw!M �#�#\�L\ L��"�J �K"K O"Pu #����Rz �W�#t� v!�� #�_J#\ ��" �K�\ +#I5�" L�#. ��#JK�O �XL��� �#�FPe #� � CPe3#Ã~#d�� �"P�. ,I5�� ��Pz o�#i� Q" � L-}e�� "O �d�E� 4W�Q c�W. Z��. � 4uK #�_J#\ ��" ��#X#�\�4X" �d�E� 4W�Q �.#�QO"
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�d�E�4W�Q 3"P:" j�� ����P�z���_�6 � 3"P�:" ���z��" |�}E6 � ��R=6 OK 
�d�E� 4W�Q 3"P:" #. �5q#� �h� � �td�� KO�JP. O�h�� �.�#�FPe P�#X L��#� ��#JK�O �XL��� �#�FPe Q" �O"KP.�P�. � "P>" Q" �\#� �d�E� 4W�Q 3"P:" 
#=. �D�E¼��. 3"P�:" j��� L�#�. ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �L�"�L\ �L�.�t-e 
��"P�ÄY�O �L���\ �5qP�z O#w �. �O"KP.�P�. � "P>" |F"P� �d�E� 4W�Q |�}E6 � ��R=6 OK � �L\ ��#X#�\ Æ�Çp6�4X" �L\ �¼�J P�Q �#�[I. OK 3#t-e Q" Æ�P� OK �d�E� 4W�Q 3"P:" ��#X#�\

� � 3RVLWLYH RU QHJDWLYH LPSDFWV � � 'LUHFW DQG LQGLUHFW LPSDFWV

��p�� #� 4-9� 3"P:" �����#� � 4-9� 4X" �Ç�� �d�E� 4W�Q 3��t� #� � |�"�Ä P. ��#JK�O �XL��� �#�FPe #� � CPe OK #�5�~#Ãq P�:'6�K�LE� #� � |E� 4W�Q c�E� �"P. L�p� <�#5� �w 4X" �6"P:" 
4-9� 3"P:" Q" O�h���L��\ �K"K ^�I[6 �p��CP\ �. 3"P:" ��" �L�5W� O#-�#�Q 4W�Q c�E� �"P. �w 4X" �6"P:" 
�p�� 3"P:" Q" K�_t� � L�O�$��O#. �. CPe� L��\�� �L�.�t-e P�Q� ��t5W�P�m � ��t5W� 3"P:"  

� � &XPXODWLYH LPSDFWV � � 8QDYRLGDEOH LPSDFWV

� �Ã�=6 3"P:"  �P�N2#� +#�5>" 3"P:"  

� � ,UUHYHUVLEOH DQG LUUHWULHYDEOH LPSDFWV

�P�N2#��"P-> � P�N2#� 4[zP. 3"P:"  
��t5W�P�m � ��t5W� 3"P:" �������CP�e �K"K �#=�" ��#Ç�� OK � ��#�Q� OK 
CPe OK ]#J 4�~#Ãq Æ� cX�6 �w 4X" �6"P:" ��}w 
��t5W� 3"P:"P:" P. ���Q Z�#XPq 
����� �"��Ä �. �4X" O��[� ��~�" 3"P:" �. 3#Ã~#d� �JP. OK ��t5W� 3"P:" �K�\�� 7K#F�KO"K O"Pu 3"P:" Q" �5XK ��" OK #�FPe #� � CPe |E� OK �O"KP-w!#JQ" �P�6O�K ��#Ç�� OK � �P6P�K ��#�Q� OK ]#J 4�~#Ãq Æ� cX�6 �w K�\�� r�e" �6"P:" �. ��t5W�P�m 3"P:"���z��" QO#. ������K�\��Pw!M ���#: 3"P:" �"��Ä �. KO"�� Q" �"�O#2OK ��t5W�P�m 3"P:" Q" �L�#����GOCPe �#=�"�4X" �O"KP.�P�. #� � "P>" 4E6 �Q#. Q" P6O�K �#��Q#. OK �.$ �S�~�w!" P. PwN~"r�qZ�#XPq P�:'6 
3"P:"

�Ã�=6 3"P:" ��������#=�" �#�5�~#Ãq Py�K 3"P:" �. 4�~#Ãq Æ� Q" �\#� 3"P:" �L\ �q#a" P:" P. �w K�\�� �5pz �6"P:" �. �Ã�=6 3"P:"
CPe {��W� �#�Q#X #� � �#zO" Q" Ph�qP¼ 
���.Z�2 |.#u �L��$ OK #� � �5\Nz OK 
4�~#Ãq �K"K �#=�" �#�Q OK �L\
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¿�=6 �w L�\#. ����e )5-W� �#�Q 3L� OK �=�OL6 � �w3"P:" |¼#F 4X" �Ç�� �Ã�=6 3"P:" �K�\�� 7K#F���z��" Q" �QO#.����� 
Z�#XPq Q" �\#� 
#�LX �RI� �L\ P2 � �O"Ny.�XO �K�\�� �K"K^�I[6 �>�6 |.#u #��$�L�5W� 3"P:"
P�N2#�+#�5>" 3"P:" �������� L��\��� 7K#�F �d�E� 4W�Q |�#Ä Æ� OK o}5I� �#�5�~#Ãq P:" P. �w L�5W� �6"P:" 
P�N2#�+#�5>" 3"P:"3"P:" �}w �P�z!�=�5� OK ���Ã� �L�5W�� o�pI6 |.#u #� � ¿qO |.#u �d�E� 4W�Q 3"P:" Z�#w �#�\�O cX�6OK �L�Ä|�"�Ä Q" �Ç� �"��Ä �. � �L\ |�}E6 � ��R=6 �5q#� �h� �^I[� O�e �. 3"P:" ���z��" 
�d�E� 4W�Q�L��\�� �5qPz O#w �. �P�z���_6

P�N2#� �"P-> � P�N2#�4[zP. 3"P:" �������Q" �K#p5X" �L��\�� �5qPz O#w �. �KLÃ5� ¿.#�� 
��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" �}FP� OK�L\#. ¿.#�� P. P�N2#� �"P-> #� � P�N2#�4[zP. 3"P:" #. �"P�� 4X" �Ç�� ¿.#�� ��"�"�5� �L��$ OK #��$ OK P��l6 #. �w �O�e �. 
L�"4W�Q c�E� P. o}5I� �#�5�~#Ãq P�:'6 |¼#F P�N2#�4[zP. 3"P:"��w 4X" �}�Ç\ ��. ¿.#��� nP_� |�#\ ¿.#�� P. P�N2#� �"P-> 3"P:" �K��� O"PuP. (KL=� "O �d�E� 4W�Q �h��L\#-� P�N1�#Ç�" ¿.#�� �"P-> � �Q#XQ#.�Q" L�6O#-Ä 
L�Ph�KO�� ]�_J ��" OK ��#JK�O �XL��� �#�FPe #� � CPe OK �w �Ã.#��� |�#\ �K#� ¿.#��  �#�5J#X �"P. �L\ �5qPz O#w �. ��LÃ� ¿.#�� ��O"KP.�P�. �}FP� OK �5q#�Q#. ¿.#�� ��"P-> |.#uP�m �L\nP_� ¿.#�� ���~�" nO#_� j#p5�"R�F Q" �L\ ;O#J �a"O" ��|�#\ �K#�P�m ¿.#��  � #. �d."O OK CPe �td�� #� � |E� 4W�Q c�E� Q" L�p� �K#p5X" Q" �Ã�X� o�e+$ �"�� ��a"O" �P.O#w ��Ä#�5>" 4�Ãa� �
�P�z���_6 �#y�� OK �T���. "P�Q �L��\ �5qPz O#w �. L�#. �d�E� 4W�Q 3"P:" �}w�P�z!�=�5� OK PwN~"r�q3"P:"�4\"K L��"�J 4���"
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7K"�F � #�5�O�q ���,>�� 4X" �Ç�� �O"KP.�P�. � "P>" �}FP� OK ÈOR. ��#�5J#X �#�FPe ,~#m L��#� ��#JK�O �XL��� �#�FPe�K P� OK �w L�O�$��"Pq "O �"�L�Ä D�"�X 3#->�� 
�5qP�N2 P�:'6 �Ã�-e 7K"�F Q" #� � �5[z �-uP5�P�m 7K"�F�4[z L��"�J CPe �K�LE� �|E� �#�w!#X � �#�wO#w �"P. ¿�X� LF OK )`Ã. �~#� � ��#> 3"O#WJ ,-X 3O�¼|F"P� OK 7K"�F � #�5�O�q 4X" �Q� 
#�FPe ���z��" ���>�6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK 4�> ��L.P�Q ZI. �K �. #����.Z�2 ��" �KKPz ���>�O#B #��$ �"P. |-u Q" � �L\ ���.Z�2 �#Ç��"�5F �O"KP.�P�. � "P>"�L�"��Wt6 |.#u����" gpF  �Ã�-e 7K"�F 3"P:"  �4X" �L\ �K"K CP\ �L�Ä3"O#WJ Q" �P�z�}> � ���.Z�2 Y�O P�Q �#�[I. OK
����" gpF �����OKo}5I� �#�5�~#Ãq OK ����" �#�KO"L�#5X" � �5[z 3#Ä"P� �O"KP.�P�. � "P>" |F"P� OK 4X" �Q�����" ��Q"���Ç�� �w �:K"�F �L\#. P�Q �L�Ä�#�5�~#Ãq #. �d."O OK L�#. �L\ K#� ����" �#�KO"L�#5X" �KKPz^I[� |F"P� ��"f�E}� �O"KP.�P�. � "P>" |F"P� OK 
�5[z ^I[� 4uK #. � C�a� �. #��$ Q" �P�y[�2 Y�O � L�K GO4X"�K�\�4X" P�Q O"Pu �. L-}e�� "O ����" ��Q"�� gpF 
�L\ K#� |F"P� OK �w �"�L�Ä �#�5�~#Ãq��#�5J#X 3#�}�Ä  �R�Pw!#J � �O"KP-w!#J �#��R�Py�X � #��P-y�X �D~#_� �P.O#w � |t� � |�F �#��Q#X �#�5J#X ��aPu ¿.#�� �P.O#w  	��O#� 
 "QZ6$ K"�� �P.O#w ��O"KP.D~#_� �D~#_� O#-�" � �Q#X�K#�$ 
Æ�Çp6 �D~#_� |t� � |�F ��P�Q KO"�� OK 3�$��\#� �P.O#w  #�5q#\ � #�}��6 �O#pF ��.�P�� �

��



�R�Pw!#J � �O"KP-w!#J �|t� � |�F |�#X� � #��~#t� ��w!"P6 � D�dW6 ��5. ���6 ����" L�#�. 
KO"K K��>� ]�_�J ��" OK O�[w DdX OK �¼#J ����" KO"L�#5X" �A�#�B �L\ Pw!M KO"�� ��}w OK� ^I�[� L�#. ����" ��Q"�� 3O�¼��"P�mOK 
KKPz ��¼�6 #��$ �P.O#w c�"P\ �. �>�6#. � ��#X#�\ KO"L�#5X"�K�\ L�u �O"KP.�P�. � "P>" |F"P� OK #��$4�#ÄO
�Ã�-e7K"�F 3"P:" �����
�5qP�N�2 P��:'6 #���$ Q" �O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL��� �#�FPe 4X" �Ç�� �w �Ã�-e 7K"�F
 �Ç�R�q c�E� #� � L\#. �5\"KP.OK "O CPe �K�LE� � |E� �#�w!#X � #�FPe �#�wO#w �"P. �~#� � ��#> 3"O#WJ�|�#\ )6L�Ä 
L�K O"Pu �p�� P�:'6 4E6 "O �Ç�S�~��. � ��#���\+��X  �~R~Q  �#q�e  ���Q Z�"O  �KKPz �O�$¿�> P�Q 3#Ä�e" CPe �K�LE� � |E� OK L�#. �Ã�-e 7K"�F ��" ]�_JOK �4X"7K"�F �#��zT��  ��#�q"Pl> ¿�Q�6  P6"�6 
3L� 
3L\  j�u� {#�5F"  �. �>�6#. CPe �K�LE� � |E� OK �Ç�S�~��. � ��#���\ 
�Ç�R�q c�E� P. L�#. PwN~"r�q �Ã�-e 7K"�F 3"P:"�}w ��#X#�\� ��� ZI. � ���#���\ � �Ç�R�q c�E�� ��� ZI. OK C�P[� Y�O �. �L\ �O�$¿�> 3#Ä�e"3#Ä��e" ��. �>�6#. �K#_5u" � �Ä#�5>" c�E� P. 7K"�F ���z��" 3"P:" � �P�N2P�:'6 �5J#�\��. �#�_J#\�L�KPz ��#X#�\ Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E�� ��� ZI. OK C�P[�Y�O �. �L\ �O�$KPz!

� � 5LVN DQDO\VLV

3O�¼ �$ OK �w K�\ �K"K^�I[6 �O�Pa � �7K"�F R�~#�$ � 4X" �Ç�� ��#JK�O �XL��� �KP5Wz �#�FPe OK�L�KPz�� ��¼�6 7K"�F ���z��" �T�� �a#�O �#�~L� Q" �K#p5X"

��



�5\"L�. 3"P:" ���OK |m#\ �#�wO#w P. �5\"L�.��X 3"P:" #. 4X" �Ç�� �O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL��� �#�FPeO�h�� �. �L�\#. �"P�� CPe �td�� �#�w!#X P. 
P5Ã�X� LF OK ���A�� �CPe �K�LE� #� �CPe|E� �#�w!#X �CPe�#�FPe #� �]#J �#�FPe �d�E� 4W�Q �.#�QO" ���>�6 3#Ã~#d� OK 4X" �Q� O"L�#2 �ÃX�6 ��Q"�� gpF�. )6L�Ä 3"P:" ��" �KKPz {�N-� �q#w �>�6 �L\ K#� |F"P� OK #�FPe ���z��" �5\"L�. 3"P:" �. �T�� �. �"�td���K�\�� b�.P� P�Q KO"��

� � 'LVHDVH YHFWRUV � � (QGHPLF GLVHDVHV

���u#�  +$ #. c-6P� �#��O#��.  ���Q � "�� � +$ ¿.#�� 4�p�w �L\ Y�LI�  ��"�O|�"�Ä  n"Pe" �#�w!#X ���A�� � �#�wO#w P. #�FPe ���z��" Q" �\#� �5\"L�. ��t5W�P�m � ��t5W� 3"P:" �K�\�� b�.P�4�Ãa� � KO�� ,WFP. �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK 4X" �Q� �w �L\ �K"K CP\ P�Q �#�[I. OK CPe�KKPz ���>�O#B #��$Z�#w #� � ¿qO �"P. � �L\ f#E~ CPe �K�LE� #� � |E� �d�E� 4W�Q ]#J
�#�wO#w P. �5\"L�. ��t5W� 3"P:" ������#�[I. OK �#�wO#w P. ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" Q" �\#� �5\"L�. ��t5W� 3"P:"VÇÃ�� �d�E� 4W�Q �.#�QO" YO"Rz OK � ��#X#�\ �L\ K#� |F"P� OK L�#. 3"P:" ��" �4X" �L\ �K"K CP\ P�Q�L�KPz!
����.�#��O#��. #. K"Pq" ��>"�� ��������#��O#��. #. K"Pq" ���z��" ��>"�� ,>�� 4X" �Ç�� �td�� OK L�L> �#�wO#w O�`F �O"KP.�P�. � "P>" �}FP� OK� �L\ ¿u"� �>�6KO�� L�#. �T�� �. �w ��#��O#��. �KKPz �td�� OK L�L> o}5I� �#��O#��. �Ä#\" #� � �td�� ���.�Q" L�6O#-Ä 
L��\ ��#X#�\#�O�#�  

� � 6FKLVWRVRPLDVLV � � )DVFLROLDVLV RU GLVWRPDWRVLV

	�O"OK" ��J
� V�Q#���Q�5W�\  �J"P6  	 �L-w �#��Pw!
 � V�X�6#��5W�K #� �V�X#�~��X#q  

��



��#���\ � �Ç�R�q 3"P:" ���������#X#��\ L�#. P�Q |�"�Ä �. �>�6 #. �#�wO#w 4\"L�. P. �O"KP.�P�. � "P>" |F"P� OK ��#���\ � �Ç�R�q 3"P:"�L��\��#�5J#X 3#�}�Ä Q" �\#� O#-m � KPz  P�. Æ��q"P�6 �=F K#�KQ" � "P>" �}FP� OK 3�$��\#� 
��}t� c�#X� Q" �K#p5X" Q" �\#� v!#�PdJ �#�Q#z  �E�Pp6 L¼#t� �"P. �O"KP.�P�. �}FP� OK ��}t� c�#X� L\ � L�$ P:""P>" �}FP� OK D~#_� � ��#���\ K"�� Q" �K#p5X"  

� � 1RLVH OHYHO

�O"KP.�P�. � "P>" |F"P� OKYQP~ � � "L¼ DdX �5qO �#.  
��Nl64\"L�. �����������'6 Rw!"P� Q" #��$ �O�K "P�Q �KKPz �XOP. 4X" �Q� �#�wO#w �"P. �5\"L�. � �q#w ��"Nm K"�� ���'6 3#�#Ç�"�KKPz +�}d�#� �5\"L�. 3"P:" ,>�� 4X" �Ç�� �Q#6 ��"NmK"��

#��#zO#w 4\"L�. �������� �. �>�6 #. L�#. #�1�w � #��#zO#w OK �#�wO#w ¿�=6 Q" �\#� �5\"L�. 3"P:"��L��#\$ +$4�p�w  +�a#q ¿qK � �O�$¿�>  L�#> L�"Q K"�� ¿qK � �O�$¿�>  �#�E5X" �T�� �. ����Ä � �KPq 4\"L�.  ��"�O4\"L�. � �y��Pq 
�E�Pp6 3#�#Ç�"  �L��\ ��#X#�\ 4X" �Q�
CPe n"Pe" �#�w!#X P. �5\"L�. ��t5W� 3"P:" ������ "P�>" |�F"P� OK ��#JK�O �XL��� �#�FPe P:" P. CPe �K�LE� #� � |E� �#�w!#X P. �5\"L�. ��t5W� 3"P:"L�#. P�Q �#�[I. OK C�P[�3#Ç� �. �>�6#. 3"P:" ��" ��#X#�\ �4X" �L\ �K"K CP\ P�Q �#�[I. OK �O"KP.�P�.�KP�N2 �#=�"

�PW� �#��O#��. Q" �\#� 3"P:" ��������K�\ �>�6 P�Q 3#Ç� �. L�#. �PW� �#��O#��. #. �d."O OKCPe �td�� OK ���. �#��O#��. �. �L�[I. 4ÃX�  CPe �td�� OK ���. �#��O#��. �. �L�[I. 3L\  CPe �td�� OK ���.P�m L�L> �#��O#��. �L�$ K�>��.  

��



�5\"L�. 4�Ãa� OK �\LJ �������� "P�>" |�F"P�� OK ��#�JK�O �XL���� �#��FP�e P:" P. 4X" �Ç�� CPe �K�LE� #� � |E� �5\"L�. 4�Ãa�P�Q 3#Ç� �. �>�6 #. L�#. CPe n"Pe" c�E� �5\"L�. 4�Ãa� P. �}w3"P:" �.#�QO" �KKPz Y�LI� �O"KP.�P�.�L�$|�Ã.CPe |E� OK �E�Pp6 L¼#t� �"P. 4�Ã�> ��=�  L�#> L�"Q K"�� �L�"Q�X � 3�$��\#� 
|t� � |�F 
Æ�q"P6 K#�KQ" Q" �\#� "�� �zK�~$ L�#> L�"Q K"�� � #�.�a#q �5\"L�.P�m ¿qK � �O�$¿�> Q" �\#� +$�zK�~$ ��#�5J#X �K�LE� OK K"�� � D~#_� �#��.$P�\ ;�PJ Q" �\#� +$�zK�~$ P�W� n"PE�" 3#W�X#6 P:" P. +$��#���\ � �Ç�R�q 4�p�w OK L�L\3"P��l6  �#�5J#X Q" �\#� D�"�X #� � 3#uK#_6 Q" �\#� P�� � ÈP� K#�KQ"  4��ÇX |E� ��#>�.#> Q" �\#� ��"�O ��X 3"P:"  
�5\"L�. ��t5W�P�m 3"P:" ������L\ �K"K CP\ P�Q �#�[I. OK ��#JK�O �XL��� �#�FPe Q" �O"KP.�P�. � "P>" Q" �\#� �5\"L�. ��t5W�P�m 3"P:"3#_I[� � CPe �#��zT�� �. �>�6#. 3"P:" ��" �d�E� 4W�Q �.#�QO" ���>�6 3#Ã~#d� OK 4X" �Q� �4X"�L��\ ��#X#�\ CPe �K�LE� � |E� �d�E� 4W�Q
L�L>�#��O#��. O��i �������� P�9Ç6 �"P. �-X#�� 4W�Q c�E� #. � L�.#� �"O CPe |E� �. o}5I� rPe �. 4X" �Ç�� #��O#��. Q" �JP. ��u#��td�� �. #���R}F �qK#_6 {#t5�" �L�KPz CPe �td�� OK L�L> �#��O#��. �L�$ K�>� �. ,>�� � L��\ �O�.�O L\O�L�KO"�� ��" �}�> Q" CPe

#��O#��. 4[zQ#. ��������XL��� �#�FPe K#=�" 
4X" �L\ �w!�[�O {#F OK ��u#� �}�X� �. {#t5�" |.#u ]#J �#��O#��. �w �te#�� OK�. �O#��. 4[zQ#. �=�5� OK � #��O#��. |�-u ��" cX"� �#.R�� #� � ��u#� P�9Ç6 L\O ����Q 4X" �Ç�� ��#JK�O�4X#��O#��. ���z��" Q" �QO#. ����� #�O�#� �O#��. �L��\ �td��
#��O#��. j��\ OK ¿�PW6 ��������#.R�� #� ��u#� K#�KQ" #. �4X" |�5E� ��#JK�O �XL��� �#�FPe OK #��O#��. ,~#m cX"� �#.R�� #� ��u#� K#�KQ"�#�#�z K#�KQ" �K�\�� 3LÄ#W� CPe �K�LE� OK �O#��. j��\ �. � L.#��� Z�"Rq" #��O#��. {#t5�" �#Ç�" 
cX"�

��



� � %LOKDUVLDVLV � � 2QFKRFHUFLDVLV

#�� � � 	V�Q#�QP�}��.
 V�Q#���Q�5W��\ L�\O �P�=�Q �w �5[z #���R}F L\O ,>�� #�FPe Q" �JP. OK �R.$�L��\��,-X "OV�X�6#��5W�K
��u#� ZI2 �������� #�L�.+$ R�OPX Æ�KR� �e�5� �#�.$ OK � V�Q#�wPX�Ç��" ��t}F �Pw |u#� Vy� L��#� |u#� 3"P[F L~� � K"Q�#=�" �Q#I� �"O$�#�.$ OK #�Wy� ��" L\O �w �6O�¼ OK �L��\�� �L�w!"P2 � K#�Q 3L\ �. #�LX Q"+$�>�PJ #��KP�N2���

�td�� �5\"L�. 3#�LJ P. 3"P:" ��������+$ #. c-6P� �#��O#��. �����Ä4\"L�. � ����� ZI. OKCPe �K�LE� �|E� �5\"L�. 4�Ãa� �XOP.Y�O�KP�. "P�>" �. Q" �\#� O#[q 4X" �Q� �XOP. ��" OK #��5q#� U#X"P. �4X" �L\ �K"K CP\ Pa#F KO"L�#5X" OK�w �"�L�Ä |�#W� �KKPz �.#�QO" 4uK �. CPe �K�LE� #� � |E� �5\"L�. 4�Ãa� P. ��#JK�O �XL��� �#�FPe�4X" P�Q �#�[I. CP\ �. K�\ �>�6 #��$ �. �T�� �. #�FPe ���z��" �d�E� 4W�Q �.#�QO" OK L�#.
�5\"L�. �#�Q#�� P."P. OK �K#_5u" 4J#XP�Q oÃa���������)6L��Ä �5\"L�. �#�Q#�� �KKPz �XOP. �K#_5u" 4J#XP�Q 3#�#Ç�" P."P. OK �5\"L�. �#�Q#�� L�#. �d."O ��" OK�K�. L�"�J P�Q KO"�� |�#\CPe �td�� #� � �K�LE� OK �Ä#�5>" Rw!"P� � ��#�OK �5\"L�. Rw!"P� �K#�Q K"LÃ6 �. Q#��  CPe �td�� OK ��"P>" �Z�#2 
�XOQ#. 
4hq#E� �L��"Rq �#���#�P. �. Q#��  

�}E� K�>��¿.#�� P. O#[q���������|�#�\ #�O#[q ��" �4X" |�5E� ��#JK�O �XL��� �#�FPe ,~#m OK �}E� K�>�� ¿.#�� P. �K#_5u" �#�O#[q�4X" P�Q �#�Q#���}E� �L\ �L�.�>K�. 3#�#Ç�" Q" Z�. 3"O#-5Ä" �. Q#��  ��u#� cX�6 �PW� �#��O#��. ,~#m KO�� OK ����e�5i#pF �#���#�P. �. Q#��  
#�FPe �. O#.PX �#����R� |��E6���������"O4XK ��" Q" 3#�LJ �JP. 4X" �Ç�� �5\"L�. 3#�LJ oÃa,-X �. ��#JK�O �XL��� �#�FPe Q" �JP. OK� Q" 4X" 3O#-Ä ���z��" Q" �6#�LJ �L�P�z �L�Ä�. #�FPe ����W�"P>" �}FP� OK |u"� ��u#� #. �QO#-� 3#�#Ç�" ���'6  

��



�5\"L�. 3L�Q"OK � L�L\3"P:" Z�#w �"P. �$ �KP. "P>" �. � CPe OK �Q�3"L���6 ���.Z�2  {#��Ä" �"P�. CP�e Q" |¼#�F ¿q#��� Q" �5�Wu ^�_I6 cX�6 �5\"L�. �#�~P5�w ���R� Q" �[I. ���'6  �L\ K#� �#�~P5�w!
�d�E�4W�Q 3"P:" ���Ã6 3#Ã~#d� �K"K �#=�" ,�6P6 ����d�E�� 4W�Q 3"P:" ���Ã6 ]�_JOK Pa#F KO"L�#5X" ��� �~" ��� �#�[I. OK O�wN� �#�\�O �. �>�6#.� D�E¼ <�#5� �. �.#�5XK �"P. 3#Ã~#d� �K"K �#=�" ,�6P6 ZI. ��" OK 
��#JK�O �XL��� �#�FPe #� � CPej�� �. �>�6#. o}5I� �#�[I. P. ��Ç6 �"P. �Q� �#���#���" O R�� ZI. ��" OK �4X" �L\ �K"K CP\ 
�5q#� �h��4X" P�Q O"Pu �. 3#Ã~#d� �K"K �#=�" ,�6P6 �4X" �L\ ��"O" CPe3#Ä��e" Q" �K#p5X" #. CPe �td�� #� � |E� OK c�E� ��#���\ � �Ç�R�q K�>�� 4�Ãa� s�uK �XOP.  P. L�w!#6 #. Pa#F KO"L�#5X" ���#���\ � �Ç�R�q c�E�� ��� ZI. OK O�wN�Y�O s-e �L\ �O�$¿�>�O"KP.�P�. � "P>" Q" P�N2P�:'6 �L�Ä�#�_J#\ #� � #�P5�" O#2��� ZI�. OK O�wN��Y�O s-�e �L\ �O�$¿�> 3#Ä�e" Q" �K#p5X" #. �Ç�S�~��. c�E� s�uK �XOP.  L��#� �L�Ä �#�_J#\ P. L�w!'6 #. Pa#F KO"L�#5X" OK �P�N2P�:'6 �5J#�\��. �#�_J#\ �}w ��#X#�\�

� � 6WDQGLQJ FURS � � 3URGXFWLRQ DQG SHULRGLFLW\
� � 6SHFLHV GLYHUVLW\ � � 6SDZQLQJ SRWHQWLDO

�#����z 
� �O�O#. ��O"Nz�I63OLu 
� #����z j��6 
� �"�O�K �#��zT�� �|9�L�~�6 
 � �Ç�S�~��. L�~�6

� � (QGDQJHUHG VSHFLHV � � +DELWDW

� #��#y5W�Q �#��zT�� 
� ½"Pt�" PdJ OKZI. OK C�P[�Y�Os-e �L\�O�$¿�>3#Ä�e" Q" �K#p5X" #. �Ä#�5>" � �K#_5u" c�E� s�uK �XOP.  
�X#�\4�Ã��> 
��a"O" �P.O#�w P�. L��w!#�6 #. Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E�� �������Ä4\"L�. � KL=� �#ÇX" 
�-uP5�P�m 7K"�F 
U#WF se#�� 
�X#�X �y��Pq �#��zT��� ZI. OK C�P[� Y�O s-e �L\ �O�$¿�> 3#Ä�e" Q" �K#p5X" #. #�FPe #� � CPe 3#_I[� �XOP.  �=F 
�5W."� �#��Q#X 
CPe P¼#�Ä P. L�w!'6 #. Pa#F KO"L�#5X" OK �#����Rz � #�FPe 3#_I[� �XOP.���#W�" ��P�� 
#�~#���P6 
�-�> 3���W6 
3�$��\#� 
�aPu ¿.#�� 
��#�5J#X 3#�}�Ä

� � $FWLYLWLHV

��#���\ � �Ç�R�q c�E� P. �O"KP.�P�. � "P>" �}FP� OK #�5�~#Ãq P�Q � � #�5�~#Ãq ��}w P�:'6 ���Ã6  �Ç�S�~��. c�E� P. #�5�~#ÃqP�Q �#�5�~#Ãq ��}w P�:'6 ���Ã6  �Ç�S�~��. �#�_J#\ P. c�E� ��#���\ � �Ç�R�q |�"�Ä OK 3"P��l6 ��}w P�:'6 ���Ã6  �Ä#�5>" � �K#_5u" c�E� P. #�5�~#ÃqP�Q � #�5�~#Ãq ��}w P�:'6 ���Ã6  

��



����� ZI�. �#�K����O s-e CPe �td�� #� � |E� 4\"L�. P. #�5�~#ÃqP�Q � #�5�~#Ãq ��}w P�:'6 ���Ã6  Pa#F KO"L�#5X" OK �+$ #. c-6P� �#��O#��. � ����Ä4\"L�.��L\ �O�$¿�> 3#Ä�e" Q" �K#p5X" #. #�5�~#ÃqP�Q � #�5�~#Ãq Q" �\#� #� � �Ã�-e 7K"�F � #�5�O�q �XOP.  Pa#F KO"L�#5X"OK ��-uP5�P�m 7K"�F � D�"�X� ����� ZI. OK O�wN�Y�Os-e#�5�~#ÃqP�Q � #�5�~#Ãq Q" �\#� #� � �Ã�-e 7K"�F � #�5�O�q Q" �\#� 3"P:" ���Ã6  Q" �K#p5X" #. �[I. ��. 3#e#-6O" 
P�N2P�:'6 �#���Pz 
CPe �td�� #� � |E� ��KP� �#��zT�� s�uK �XOP.  � 4�P�L�� 
 �Ã��> 3#e#-�6O" �#��\�O ��"O" � � ZI. OK O�wN�Y�O s-e �L\ �O�$¿�> 3#Ä�e"Pa#F KO"L�#5X" OK �YQ��$�[I. ��. 3#e#-6O" 
P�N2P�:'6 �#���Pz 
��KP� �#�5wO#[� Q" �p�� � 4-9� 3"P:" ���Ã6  KO"L�#5X" ��� �~" ��� �#�[I. OK O�wN�Y�Os-e �L\ ��"O" �#�K����O Q" �K#p5X" #. 3"P:" �L�.¿�>  Pa#F

��



�F�¼"�#����Rz � #����Rz �.#�QO" ���KLÃ5� �#����Rz 
�K#_5u" � ��q f#E~ �. 
��"P�Ä �#�FPe P�#X L��#� ��#JK�O �XL��� �#�FPe #� � CPe OK#�� � ��#��6 �. Æ�P� �w 4X" �KLÃ5� �#�5�~#Ãq �L�P�zP.OK �O"KP.�P�. � "P>" |F"P� OK #����Rz ��" �L�"CPd�

� � (QYLURQPHQWDO IDFWRU

�w O�e�#�� �L�\#. �5\"K �p�� #� �4-9� 3"P�:'6 4X" �Ç�� ��d�E� 4W�Q |�#Ä L�B #� �Æ� P. #��$ Q" ���Pz!4X" �Q��p�w ���wf#E~ �. 3"P:" ��" 
L�KPz Pw!M Pa#F KO"L�#5X" OK ��d�E� 4W�Q 3"P:" ���Ã6 � � ZI. OK��� �"P. 4X" Pw!M �#�#\ �4X" �d�E� 4W�Q f#E~ �.o}5I� �#����Rz �W�#t� ��#2 �.#�QO" ��" � L��\�.#�QO"�KO"�� OK ��"P.#�. 
KPw ���Ã6 ��~#�O {K#Ã�� Py�K 3O#-Ä �. #� � �K#_5u" YQO" �"�6��� �d�E� 4W�Q 3"P:"�K��� �L�W. �p�w �.#�QO" �. #��6 L�#.�. "O #�FPe #� � CPe ���z��" �"P>" 4X" �Q� "L5." ��#JK�O �XL��� �#�FPe #� � CPe �#����Rz �}w�.#�QO" OK�K��� ��>�6 #�FPe #� � CPe +#�m OK CPe �K�LE� #� � |E� 4�Ãa� �.#�QO" �. �>�6#. �d�E� 4W�Q f#E~Z�#w �#�\�O �#����R� ��}w � K"K O"Pu �.#�QO" KO�� "O #�FPe #� � CPe Q" �\#� �p�� �4-9� 3"P:" ��}w V1X���Ã6 �T�� �#��R��#Ç� Q" �K#p5X" #. 4�#�� OK �K��� ��Ã� �O"KP.�P�. � "P>" |F"P� OK "O �d�E� 4W�Q 3"P:"4W�Q � �K#_5�u" 
���q f#E~ �. ���Rz ��P5-X#�� +#I5�" � L�KPz L�"�J O�Lt� #����Rz �W�#t� 
���R� � K�X�L\ L�"�J PW�� �d�E��4X" �L\ �K"K CP\ 
�L�$�2 OK �w ��#�[I. OK #����Rz �.#�QO" Y�O
CPe +#�m OK 4�Ãa� �.#�QO" ���Q" |¼#F K�X 4X" �Q� Py�K ��"P�Ä CPe P� L��#� ��#JK�O �XL��� �#�FPe #� � CPe ���>�6 3#Ã~#d� OKO"Pu s�uK �XOP.KO�� #�FPe Q" �O"KP.�P�. � "P>" Q" �\#� �#��#�Q P."P. OK #�FPe #� � CPe Q" �O"KP.�P�. � "P>"� �Ç�R�q c�E� �|�#\ CPe �td�� #� � |E� �d�E� 4W�Q �#Ä 4�Ãa� Q" �t�uK �.#�QO" �W�#t� ��" OK�L�P�z!K�X "P�Q 
L�#���� "L�2 4���" #�FPe #� � CPe +#�m OK �Ä#�5>" �K#_5u" c�E� �PJ�#. � �Ç�S�~��. 
��#���\¿u"� OK 
�O"KP.�P�. � "P>" Q" �\#� �#�Q � �F�Pd� �d�E� 4W�Q �L�Ä �#�P5�"O#2 OK K�-�. �#�Ã� �. |¼#F3#Ä�e" �.#�QO" ��" OK �4X" �O"KP.�P�. � "P>" |F"P� OK �d�E� 4W�Q ��X 3"P:" ,-X �. �O��P�. �#_t��. ��d�E� 4W�Q 3"P:" ���Ã6� � ZI. � �K�>�� ¿a� ��#X#�\� � ZI. OK Pa#F KO"L�#5X" OK �L\�O�$¿�>�L�$ L�"�J O#w!<�#5� 
4X" Pw!M �#�#\ �4X" �L\ �K"K CP\ P�Q �#�[I. OK �$ Q" |¼#F <�#5� � �.#�QO" ��" �K"K �#=�" Y�O�4X" Ph�KO�� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" ��>�6 ��#2 �.#�QO" ��" Q" |¼#F

��



� � 6FRSH � � /RQJ WHUP

��.#�QO" K�LF �����OK #��FP�e #�� � CP�e 4W�Q c�E�� Q" �O��P�. ���Ã6 ¿u"�OK #�FPe #� � CPe +#�m OK 4�Ãa� �.#�QO" OK

� � 6KRUW WHUP

3L� 
3L��#6�w Q" O�h�� �d."O ��" OK �4X" CPd� � 3L��#6�w OK4W�Q c�E� Q" �O��P�. P."P. OK � 3L�Q"OKK�LF �w4X#�FPe #� � CPe P�Ä Q" P6"Pq ��#�Q 
3L�Q"OK Q" K"P� � #�FPe #� � CPe Q" �O"KP.�P�. � "P>" �#�Q�O�K �. �>�6#. �.#�QO" K�LF 
�.#�QO" L��O OK 4X" �Q� ��"P.#�. �K�\�� b�.P� �.#�QO" OK ���.Z�2 sq" �. �$�KKPz ��Ã� CPe �td�� #� � CPe |E� OK �#zL��w!�K#p5X" cX�6 #�FPe #� � CPe4W�Q c�E� Q" �O��P�. ��#�Q
�L\�O�$¿�> 3#Ä�e" �XOP. �������" �#�Q #6 �L\ �O�$¿�> 3#Ä�e" ¿�#> � |�#w �XOP. �|�#\ CPe +#�m OK �d�E� 4W�Q 4�Ãa� �.#�QO"Y�O �KP�N2��� 3O�¼ Py��X ��� � �}w 3O�¼ �. �.#�QO" ��" �4X" �d�E� 4W�Q �.#�QO" L��O OK �XOP.�XOP. �T�� �. 4X" �Q� �}w <�#5� ���Ã6 Q" |-u �~� 
4X" �L\ Pw!M L�$ L�"�J �2 OK �w ��#�[I. OK �$ �"P>"��d�E� 4W�Q 3"P:" ���Ã6� � ZI. � �K�>�� ¿a� ��#X#�\� � ZI. s-e �L\ �O�$¿�>3#Ä�e" Q" �t�uK�L�$ |�Ä �. Pa#F KO"L�#5X" OK

�O��P�. �W�#t� �����#. V1X � KKPz �.#�QO" #�FPe #� � CPe +#�m OK CPe �td�� #� � CPe |E� Q" �O��P�. 4X" �Q� ¿dt� ��" OKO#w �. �W�#t� � �.#�QO" OK �w �}�"�Ä �K�\ �W�#t� #�FPe #� � CPe Q" �O"KP.�P�. � "P>" P:" P. �O��P�. �#_t��L�"�L\ �K"K CP\ P�Q �#�[I. OK 
L�$ L��"�J
�a"O" �P.O#w �.#�QO" �������� #. �d."O OK �.#�QO" ��" �KP�N2 �#=�" 4X" �Q� #�FPe #� � CPe �K�LE� #� � |E� �a"O" �.#�QO" 
ZI. ��" OK�QO�#[wP�m �a"O"  #��#z!"PB � ¿6"P�  #�O"Q�[�. � #�}y�>  �O"L�"K � jOQ �4[w �T�� �a"O"  � "P>" Q" �\#� O#:$ � L\#. CPe +#�m OK � 3L�Q"OK OK �O��P�. �.#�QO" �|�#\ L�#. �.#�QO" ��" �KP�N2 �#=�" L�#.�KKPz �.#�QO" �}� �5F � �"�td�� DdX OK �K#_5u" 3"P�:'6 �. �>�6 #. �O��P�. �#_t� P. CPe Q" �O"KP.�P�.

��



�a"O" {#_E5X" K�-�. �������
K�\�� K#=�" ���Ã� L¼#t� �"P. #�FPe #� �CPe Q" �O"KP.�P�. � "P>" P:" P. �L�L> �a"O" �w ��#�FPe ��}w OKQ" �L�KPz �.#�QO" � �XOP. 4X" �Q� �L�$ K�>��. 3#�#Ç�" P."P. OK #�FPe #� � CPe +#�m OK �a"O" �}-u c�"P\�4X" P�Q L¼#t� �"P. �a"O" �P.O#w 
�.#�QO" ��" c."�a �}�>3#�LJ 
�#zK�Pq 
�"O �L��#� �Ãp��~"�#Ä �#�FPe �"P. �P.O#w  �y��Pq 
�\Q��$3#W�X#6 �"P. �P.O#w  �y��Pq 7"P�� �. b�.P� �a"O" �.#�Q#.  �.$�P."P6 �T�� �. � 3#�LJ 
4Ã�¼ 
�QO�#[w �|�#\ �K#_5u" �}¼" P¼#�Ä �Q"�6  
�Ã�-e 7K"�F �.#�QO" ���������#JK�O �XL��� �#�FPe #� � CPe +#�m OK �Ã�-e 7K"�F 3"P:" Q" �p�w � ��w�.#�QO" 4X" �Q�ZI. ��" OKL�#�. �T���. Pa#F KO"L�#5X" OK ��Ã�-e 7K"�F 3"P:"� ����� ZI. OK �L\ �O�$¿�> 3#Ä�e" �L�$ |�Ä �.�y��P�q O#�:$ 
3#:LE5�W� 
��a"O" �P.O#w P. �Ã�-e 7K"�F ��X 3"P:" �.#�QO" ��" OK �KP�z O"Pu �>�6 KO���K�. L��"�J �>�6KO�� ]�_J�.

� � %LRWLF UHVRXUFHV

��5W�Q ¿.#�� ��������5J#�\��. �#�_J#\ �}w ��#X#�\� ��� ZI. OK O�wN��#�_J#\ �. �>�6#. �5W�Q ¿.#�� Q" �}�#w �.#�QO"3"P�:" �.#��QO" ���" OK �KP�N�2 �#=��" 4X" �Q� #��FP�e #�� � CP�e +#�m OK Pa#F KO"L�#5X" OK �P�N2P�:'6
 4��Wu ���" OK �L���\ �5qP�z Ph�� OK L�#�. �O"KP.�P�. � "P>" P:" P. #����z P. P�N2#��"P-> #� � P�N2#�4[zP.L�"�J O#w �. Pa#F KO"L�#5X" OK �P�N2#��"P-> � P�N2#�4[zP. 3"P:"� ������� ZI. OK �L�$|�Ä �. �#��XOP.�L�$
�K#� ¿.#�� �������#� � CPe Q" �O"KP.�P�. � "P>" +#�m OK Ph�KO�� �#�FPe #� � CPe �td�� #� � |E� OK K�>�� �K#� ¿.#�� �.#�QO"�K�\ �>�6 P�Q |�"�Ä P�:'6 �. L�#. �.#�QO" ��" OK �KP�N2 �#=�" 4X" �Q� #�FPe�#�5J#X �"P. �Q� D~#_�  D~#_� 4q#�Q#.  �"P-> |.#uP�m K"�� ¿.#��  KO"L�#5�X" OK �P�N2#��"P-> � P�N2#�4[zP. 3"P:" � ������� ZI. OK �L\ �#=�" �#��XOP. R�� ZI. ��" OK�L��\ �5qPz O#w �. 4X" �Q� Pa#F

��



�Ä#�5>" � �K#_5u" 4�Ãa� ��������Q� ��#JK�O �XL��� �#�FPe #� � CPe +#�m OK CPe �K�LE� #� � |E� �Ä#�5>" � �K#_5u" 4�Ãa� �.#�QO"�#=�" Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E� � ��� ZI. OK �L\ �O�$KPz3#Ä�e" �. �>�6 #. 4X"�. P�Q �Ä#�5>" � �K#_5u" |�"�Ä #. �d."O OK �$ OK |�JK |�"�Ä � �O��P�. 4�Ãa� �. L�#. �.#�QO" ��" OK �KP�N2�K�\ �>�6 �T���Ä#�5>" � �K#_5u" �}w�#��X  4�Ã�> Z�w!"P2 � O#5J#X  �X#�X � �y��Pq �#��zT��  U#WF se#��  ����Ä4\"L�. �YQ��$ 

� � 'HFRPPLVVLRQLQJ

� CPe �L�BP. ��������>�6 {#�w �#�#\ 3L�Q"OK OK Ph�KO�� �#�FPe #� � CPe OK #��$ L�p� P�Ä ��6#J Q" V2 #��Q#X Q" �JP. K�>�CPe+#�m OK K�>�� 4�Ãa� �.#�QO" �=�5� OK � CPe �K�LE� #� � |E� �Ã�-e 4�Ãa� gpF ��>�6 OK � 4X"P�Q 3#Ç� �. �>�6#. #�Q#X �4J#X � #��Q#X Q" �K#p5X" ou�6 #� � �L�BP. Q" �\#� |�#W� ��"P.#�. �KO"K 4~#JK�KKPz �.#�QO" L�#.#��Q#X |�#w �L�BP.  #�L�#�V2 � D~#_� Q" KL=� �K#p5X"  �d�E� 4W�Q 3L�Q"OK �#�5i#pF  
,I5�� �#����Rz �d�E� 4W�Q �.#�QO" �����" �4X" CPd� �KLÃ5� �#����Rz 
Py�K ��"P�Ä �#�FPe ,~#m L��#� ��#JK�O �XL��� �#�FPe #� � CPe OK�K���� f#E~ #. ���Rz ��P5-X#�� 4�#�� OK � K�\ �W�#t� �d�E� 4W�Q � �K#_5u" 
��q f#E~ �. L�#. #����Rz!�. #��6 �� �w 4X" �"���Rz 
���Rz ��P5-X#�� 4t�tF OK �KKPz +#I5�" �d�E� 4W�Q � �K#_5u" 
��q �#�O#�Ã�OKYPy� ��P5Ã�X� OK�d�E� 4W�Q 3"P:" ��P5�w �"O"K �Ç}. 
KO"K �P6P. #����Rz P�#X �. �K#_5u" � ��q f#E~3"P�:" Z�#�w �"P�. ���R� ��P5�w ���A�� � L\#. �d�E� 4W�Q c."�a �. �>�6#. �O"KP.�P�. � "P>" |F"P��d�E� 4W�Q f#E~ �. #����Rz �W�#t� Y�O+#I5�" ��"P.#�. �L\#. �5\"KP.OK "O �L\ K#� |F"P� OK �d�E� 4W�Q�#�#\ 4���" CPe {��W� � �~�5� �#��#zO" cX�6 �P�z���_6 �. 3LÄ#W� ���A�� � ���Rz ��P5-X#�� +#I5�"OK�L�#���� ,Ww ��>�6

��



�K�\�� ��>�6 P�Q 3#Ç� �. �>�6#. �d�E� 4W�Q f#E~ �. #����Rz �W�#t� �#�\�O +#I5�" 3O�Pa�}� � �"�td�� DdX OK3"OPt� ����"�u ��" OK �L\���Ã6 c."�a ��d�E� 4W�Q 3"OPt� � ���"�u K�>�  �O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL��� �#�FPe #� � CPe OK O�.R�3"OPt� � ���"�u �K��� f#E~ �P�. ��#�JK�O �XL��� �#�FPe Q" �O"KP.�P�. � "P>" |F"P� OK o}5I� �#�5�~#Ãq �d�E� 4W�Q 3"P:"  ��" OK �L\ ���Ã6 n"L�" �. {�¼� �#5X"O OK �Ä#�5>" � �K#_5u" 
�Ç�S�~��. 
��#���\ 
�Ç�R�q c�E��KP� �#�Q#�� �. ���yIX#2 �"��Ä �. #�FPeOK �$ �#mK" � �d�E� 4W�Q 3"P:" �.#�QO" � ���.Z�2 
��#X#�\ �"P. �"�5q#��h� �^I[� Y�O�. Q#��  O"L�#2 �ÃX�6 gpF �#5X"O OK ���Rz ��P5-X#�� +#I5�" �"P. �P�z���_6 L��O�d�E� 4W�Q f#E~ �. ��"P�Ä �#�FPe �#����Rz �W�#t� �"P. KLÃ5� �#ttE� cX�6 o}5I� Y�O #��K ���w!#6,�#Ã� � �X#E� �"O"K #�FPe �#��zT�� �. �>�6 #. #�\�O ��" Q" Æ�P� Q" �K#p5X" �4X" �L\ �5qPz O#w �. � j"L."�#�� Q" 
Ph�KO�� �#�FPe #� � CPe �. �>�6 #. � K�\ �XOP. 4uK �. ,I5�� �#�\�O 4X" �Q� �w4X" �p}5I��KKPz +#I5�" 
L\#.�� ,�#Ã� ��P5�w �"O"K �w �\�O #��$�#����Rz �d�E� 4W�Q �.#�QO" Y�O��P5-X#�� +#I5�" � Ph�KO�� �#�\�O �W�#t� OK �w ��#�O#Ç�"O � c."�a�.#�QO" 3#Ã~#d� {��W� ��Pz ��#���"O O�h�� �. P�Q �#�[I. OK4X" CPd� ��#JK�O �XL��� �#�FPe #� � CPe�4X" �L\ ��"O" �d�E� 4W�Q
�.#�QO" n"L�" �������P5-X#�� +#I5�" OK �PJ�#. � ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" �#�\�O �XOP. OK3O#-Ä n"L�" ��" �L�P�z O"Pu Ph�L� 4X" �Q� �O"����d�E� 4W�Q �.#�QO" Y�O OK �}wn"L�" 
�.#�QO" Y�O� Q" 4X"

� � (QYLURQPHQWDO IDFWRUV

�$YPy� ��P5Ã�X� OK 4W�Q c�E� "P�Q �L\#. ��d�E� 4W�Q |�"�Ä ��}w �L�P�zP.OK L�#. ,I5�� Y�O  �#�5�~#Ãq Q" �$ o}5I� ��>� �w 4X" �Ä#�5>" �K#_5u" � �Ç�S�~��. 
��#���\ � �Ç�R�q |�"�Ä �|�#\K��>� �. 3"P:" ��" ��. �_I[� 3#e#-6O" #W. �B � L�P�N2�� P�:'6 o}5I� |F"P� OK CPe OK KLÃ5��L\#. �5qP�N2 �#=�" 
|�"�Ä ��}w #. �td�� � �5q#� �h� KO�JP. 4X" �Q�,I5�� Y�O OK ��"P.#�. �L�$��O�e �. �� "Oo}5I� �#����Rz �"�5. #6 KKPz +#I5�" �#WÇ� �#�A�� L�#. #����Rz ��. �W�#t� U#X" � ��#2  �#���K"K OK ��#�K�-��w �A�#�B �K��� �W�#t� �O"�\K � �#�." ���zP� ��L. �-W� 3O�¼ �. �� � s}d��. ��Pt� �W�#t� #6 KKPz �"P-> #�K�-�w ��" 4X" �Q� L�KPz �L�#[� D�E¼ �W�#t� �"P. �L\ �O�$¿�>�K�\ PW�� 4E¼���Rz ��P5-X#�� ��¼" �L��\ �K"K 4~#JK #����Rz �.#�QO" OK L�#. �d�E� 4W�Q 3"P:" Z�#w �#�\�O  

��



s-e 
4X" Pw!M �#�#\ �4X" �d�E� 4W�Q 3"P:" Z�#w �#�\�O �P�zO#w!�. �"P. ���R� |u"LF �L�P�zP.OK

� � :RUOG EDQN

P5�w �d�E� 4W�Q 3"P:" Z�#w �#�\�O �#����R� K�LF ��"P�Ä �#�FPe ,~#m OK � ��#�> Æ�#. Ph��d�E�� 4W�Q 3"P�:" Z�#�w ���R� �"O"K �w ��#����Rz Py�K 3O#-Ä �. �4X" CPe ���R� L¼OK �K Q"�L�$ L��"�I� +#WF �. �W�#t� |.#u �#����Rz o�KO OK 
L�P�y�[B�"P�. ��w �O�e �. L�w VÇÃ�� "O �.#�QO" �}w <�#5� 
�\�O � Da"� 3O�¼ �. 4X" �Q� ,I5�� Y�O  �L\#. ��zOKPX � �#�." Q" �~#J |�JK ��KP� �#���Pz 
¿p��M �#��#zO" 
�#zL�P�z���_6� ����"��u OK �L�\ f#E~ c."�a #. s.#d6 P9w!"LF 
�.#�QO" ,I5�� Y�O OK �L\ �5qPz O#w �. c."�a OK  �L\#. �5\"K K�>� �O�[w � �}E� �d�E� 4W�Q 3"OPt�
�.#�QO" �#�\�O �}w �W�#t� ������#�O�[w OK � j"L." #�FPe �#����Rz �.#�QO" �"P. Y�O #��K ���w!#6 
L�KPz Pw!M |-u �#�[I. OK �w O�e�#��3#Ã~#d� �K"K �#=�" �T�� ��Pz 4X" �Q� ��"P.#�. �L�"�L\ �5qPz O#w �. �ÃX�6 {#F OK #� � �5qP[�2 Q" �Ä" o}5I����" �L��RzP�. "O �-X#�� Y�O 
#�\�O ��" �#�� Q" ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO"Py�LÇ� #. �}wc."�a �5qPzPh� OK #. UP5XK OK �#�\�O 4WI� �}FP� OK �4X" �#=�" |.#u �}FP� �K OKZ��Rz!Y�O��P5-X#�� � �W�#t� �P5t�uK c."�aU#X"P. 
,I5�� Y�OL�B V1X �KKPz��+#I5�" Y�OL�B � �W�#t��K�\�� ���Ã6�L�"�L\�K"K CP\ P�Q �#�[I. OK ,�6P6 �. #����Rz �d�E� 4W�Q �.#�QO" �#�\�O �W�#t� �}wc."�a

�d�E� 4W�Q 3"P:" ��#X#�\ ��������L\#. �L\ f�E}� �d�E� 4W�Q 3"P:" ��#X#�\ OK P�Q 3#Ç� 4X" �Q� Ph�KO�� �#�\�O OK�d�E� 4W�Q 3"P:" ��#X#�\ OK ¿�X� YPy�  3"P:" ��#X#�\ OK ��Ã� �d�E� 4W�Q �#�P5�" O#2 �P�zO#w!�.  ��#X#�\ �"P. Y�O ��"O"  3"P:" j�u���#�Q Æ�Çp6  3"P:" ��#X#�\ OK �L\ �O�$¿�> �#��K"K Q" �K#p5X"  
�d�E� 4W�Q 3"P:"Z=�X �������Y�O ���"P.#�. �KO"K {#-�K �. "O �d�E� 4W�Q 3"P:" Z=�X 
�.#�QO" Y�O OK �d�E� 4W�Q 3"P:" ��#X#�\�L\#. �d�E� 4W�Q 3"P:" Z=�X OK P�Q 3#Ç� �L�P�zP.OK 4X" �Q� �.#�QO"

��



� � ,QGLFDWRUV � � ,QWHUSUHWDWLRQ

��w�.#�QO" �"P. ^I[� � �#��p~�� ��"O"  3"P:" ��wZ=�X  �p�w � ��w �W�#t� �P�zO#w!�.  ��w�.#�QO" ���Ã6 OK 3"P:" ���.Z�2 �K��� f#E~  
�P�Wp6 � D�a�6 ��������#�." Q" �"�~#� OK �}w�.#�QO" OK 3"P:" Q" �JP. P�Wp6 �q#w3#E�a�6 �"Ltq ,-X �. �.#�QO" �#����\ ,~#m OK�L\#. P�Q 3#Ç� ��#F L�#. ����Q ��" OK �.#�QO" �"P. ,I5�� Y�O��"P.#�. �L�#��� �u#.�}� � �"�td�� 
�}E� LF OK �$ K�LF ���Ã6 � 3"P:" j�� � |E� Æ�Çp6  3#a�Pp� � c."�a ]�_JOK �q#w3#E�a�6 ��"O"  

� � &RQILGHQFH OLPLWV

#����.Z�2 OK � �#���e" K�LF ��"O"  K#�Q O#�W. 3L\ � �w O#�W. {#�5F" #. 3"P:" #� � �-uP5�P�m 3"P:" Æ�Çp6  #��$Z=�X �3"P:" P�Wp6 �y5X��2 ��.  <�#5� P�Wp6 OK ��KP� 3"Ph� P�:'6 U#ÇÃ�"  
��KP� � �[I. ��. c."�O �������|.#�u 3#Ç� �L\#. R�� ��KP� � �[I. ��. 3"P:" U#ÇÃ�" �"P. ��#�\�O �L�P�zP.OK 4X" �Q� �.#�QO" �#����\�4X" P�Q O"Pu �. ]�_J ��" OK �>�6��KP� 3"Ph� �.#�QO" �"P. �q#w �#�_J#\ ��"O"  �[I.��. 3"P:" �.#�QO" �"P. �q#w �#�_J#\ ��"O"  ��q |.#u �.#�QO" �¼�J ��"O"  �O�[w � �"�td�� �d�E� 4W�Q 3"OPt� � ���"�u OK �L\ f#E~ c."�a �P�zO#w!�.  

�.#�QO" Y�O ��P5-X#�� +#I5�" ]#Jc."�a �����4W�Q �.#�QO" K�>�� �#�\�O {#.Pm Q" V2 
L�KPz Pw!M ��.#�QO" �#�\�O �}w �W�#t� � ����� ZI. OK �A�#�BOK 
��~�" {#.Pm OK �L\ ���Ã6 �#�\�O �#�� Q" ]#J c."�a Q" �K#p5X" #. 4X" �Q� 
�}w c."�a U#X"P. �d�E���#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" �"P. Y�O ��P5-X#�� �"��Ä �. #�\�O Q" �Ç� 4�#���4X" �L�$ P�Q �#�[I. OK Ph�KO�� ]#J c."�a �KKPz +#I5�"

��



�Py�¿�#> ��������L��"�5X���2 Py�L�Ç� ��. �"�L�A��2 c�."�O cX��6 ��w 4X" �"�L�QP�m � �L�Q P¼#�Ä �L�P�zP.OK 4W�Q c�E��L�\ �5qPz Ph� OK �.�J �. �.#�QO" Y�O OK �L\ f�E}� �d�E� 4W�Q 3"P:" OK L�#. O�.R� �#��y5X��2���.�L\#.
�P.O#w OK n#dÃ�" �������� #�X#�t�� #. CPe o}5I� |F"P� OK KLÃ5� �#�5�~#Ãq �.#�QO" �"P. �q#w n#dÃ�" �"O"K 4X" �Q� �.#�QO" Y�O�L\#. 3�#p5� �#��zKP5Wz!
���.¿u"� OK 4uK �������P:" P. 3"P��l6 #. �d�E� 4W�Q |�"�Ä Q" �JP. OK �Ã�-e 3"P��l6 4X" �Ç�� �d�E� 4W�Q 3"P:" ��#X#�\ OKZI. �#���e" LFOK 3"P��l6 ��" ��. � L\#. "P-� ,�Ä ��" Q" 4X" �Q��.#�QO" ,I5�� Y�O �K�\ �#-5\" #�5�~#Ãq�K�\ |�#u Æ�Çp6
�P�N2P�:'6 �LÄ �������
�_I\ 3"Ph� Q" � L�K ��"O" "O +�}d� �.#�QO" 
�p�w � ��w�#��K"K U#X"P. 4X" �Q� ,I5�� �.#�QO" Y�O�"�}�X� O�.R� Y�O �L\#-� P�N2P�:'6 �.#�QO" �P�"K Q" ;O#J �#�O#[q P�#X � �X#�X �#�O#[q 
�"�qPF 3#-_Ã6#� � ¿p��M K"Pq" � #���Pz 
#��#zO" ��#q#Ç\�� � �T�� 3"Ph� ���zP� P."P. OK ��"P.#�. 
4X" �#zL�P�z���_6 �"P.�L\#. �yIX#2 4X" �Q� |�JK

��#X#�\O#w 3"Ph� U#ÇÃ�" ���������"P.#�. �4\"K L�"�J P�:'6 3#Ã~#d� �#�m OK ��#X#�\O#w 3"Ph� �"�J#� �"�J �d�E� 4W�Q �.#�QO" �Ã~#d� P� OK�KP5Wy. �~#Ä DdX OK ��#X#�\O#w 3"Ph� ��"O" �"P. 
�Q#. �"L�� 4X" �Q�,I5�� �.#�QO" Y�O
L�L>�#��O�$�q �������Q" �K#p5�X" �L\#�. �d�E� 4W�Q �.#�QO" �O�$�q OK #�KO�%5XK ��PJ$ ��#F 4X" �Q� ,I5�� �.#�QO" Y�O�K�. L�"�J �$ KO �"P. �q#w |�~K �.#�QO" Y�O OK �L\ G�W�� �#��O�$�q �P�zO#w!�. � ���Lu�#�\�O

^I[��p�w � ��w c."�a �������4�K�LE� �T���. � L\#. �L\ ��Ã� 4uK �. 4X" �Q�,I5�� �.#�QO" Y�O OK �L\ �K#p5X" �p�w � ��w c."�a�L\#. �L\^I[� ¿>"P� � NJ'� Pw!M #. L�#. 
4X" O"�5X" ��#2 �$ P. c."�a ���z��" �w�td�� ��¼" � #��$ �P.O#w!
��



��w �#�[=�X ��������.#��QO" �#�\�O ��"P.#�. �K�\ �#=�" #�P5�" O#2 ��w �#�[=�X ��#2P. )6L�Ä L�#. �d�E� 4W�Q 3"P:" �.#�QO"�K�\�� �5J#�\ K�KP� ��w � �p�w �#��W�#t� P. ��5-�
�}w �.#�QO" �������3"P:" ��"O" � o}5I� ��>� �L�.¿�> �"P. �q#w �P.O#w �"O"K 4X" �Q� ,I5�� �d�E� 4W�Q �.#�QO" Y�O�. ���R� P."P. OK ¿q#�� ���Ã6 �#5X"O OK �d�E� 4W�Q �}w �.#�QO" Py�K 3O#-Ä �. �L\#. 4W�Q c�E� P. �}w!�KKPz O�Lt�4~��X

��"PE. � ��J� 3"P:"^�I[6 ���������#�� OK 4X" �Q� 
L\#-� ^�I[6 |.#u 4~��X �. #��$ ��#X#�\ �"P. �q#w ���Ä �w��" �~� ��"PE. � ��J� 3"P:"���z���" L�#. �d�E� 4W�Q �.#�QO" ,I5�� Y�O �L��[� O�5W� �.#�QO" Y�O OK �L\ �5qPz Ph�OK �#�P5�" O#2�L�#�� �.#�QO" � �#�Ä ^I[� O�e �. "O 3"P:"
�5\"L�. 3"P:" �.#�QO" ���� UOK�Q�#�zP� 
�zK#5q"O#w Q" 
½"P�" Q" �P�z�}> "O �5\"L�. n"L�" 
�O�[w �KP5Wz � �Ã�> �R�O��#�P. OKOK ,�"�� Q" �P�z!�P�. � �#qO �KO�$��"Pq � �Ã�#> K"Pq" �KQ#. gpF O�h�� �. ,X#�� 4W�Q c�E� K#=�" �PJ�#.
K�\�� |�#\ "O �PW�P�m � �PW� ½"P�" Q" �P�z�}> #��6�� n"L�" ��" �L�K�� |�Ç[6 �L��$ � �P�Q�O �zL�Q�. �L�XO �"O OK �4X" �KP� 4\"L�. � �5��X �. #�-�X$ ��}w � ��R� � K#F �#��O#��. Q" �P�z�}> �L�P�zP.OK �Ç}.b�.P�^J" O�e �. ��#JK�O �XL��� �#�FPe #� � CPe � �Ä" O�e �. �ÃX�6 �#�FPe �. �w��#> #6 
n"L�" ��",Ww �"�T�� 4���" O#wc�E� ��zL�Qc�E� 
v!#J 
+$ 
"�� OK�5\"L�. |�"�Ä P�:'6 � {P5�w 
��#X#�\ 
K�\���#��FP�e � CPe �5\"L�. 3"P:" ��#X#�\ Y�O 
Pa#F KO"L�#5X" OK ��5\"L�. 3"P:" � ��� ZI. OK �L�w���K#_5u" |�}E6 � ��R=6 Q" ��R> �"��Ä �. 3"P:" ��" �.#�QO" ZI. ��" OK �4X" �L\ �K"K CP\ ��#JK�O �XL����XL���� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" Q" �\#� ���R� � K�X ���Ã6 OK �.#�QO" ��" "P�Q �4X" CPd��L�$ L�"�J O#w �. ��#JK�O�4X" �L\ �K"K CP\ 
�L�$�2 OK �w ��#�[I. OK 
K�X � ���R� �-X#E� O�h�� �. �5\"L�. 3"P:" �.#�QO" Y�O

�5\"L�. 3"P:" �.#�QO" �L�Ä|�"�Ä ������L�P�Q O"Pu �. 
L�5W� "O"K "O �L�ÄZt� �5\"L�. 3"P:" �.#�QO" OK �w �"�L�Ä |�"�Ä 
���R� � K�X �-X#E� OK½"P�" {P5�w � �P�z�}>  �5qO 4XKQ" O#w 3#Ä#X  UOK�QÈP�  �Ç\R2 �#�5-u" P� � �#�OK � �O"K ���R�  
��



�}FP� OK 4X" �Q� � L�P:�� |�"�Ä ���z��" OK ��"P�Ä �#�FPe ,~#m L��#� ��#JK�O �XL��� �#�FPe #� � CPeOK |��"��Ä ���" �.#��QO" Y�O �KKP�z �.#�QO" �O"KP.�P�. � "P>" |F"P� OK |�"�Ä ��" �K#_5u" YQO" ���>�6�4X" �L\ �K"K CP\ P�Q �#�[I.
½"P�" {P5�w � �P�z�}> ������|�#\ P�Q �L�Ä3#�"Lu" ���pÄP�m ½"P�" �JP. � ���pÄ½"P�" �P�y[�2 #� � {P5�w O�h�� �.½"P�" ¿.#�� {P5�w  ½"P�" {#t5�" |�#X� {P5�w  �5\"L�. � ����" +�}d� 4�Ãa� gpF  �#�O#Ç�"O s-e 
�L\ �#=�" �5\"L�. 3"P:" �XOP. �. �>�6#. #�FPe �5\"L�. �.#�QO" OK ��"P.#�. �4X" �O�Pa#. Pi#�5� K�X #� � ���R� � �L\�L�.�5XK 3#�"Lu" ��" Pa#F KO"L�#5X" OK ��5\"L�. 3"P:"� ��� ZI. OK C�P[�KO"L�#5X" OK ����R� � K�X �.#�QO"� ����� ZI. OK C�P[� ��Q"�� s-e #�FPe #� � CPe #. �d."O OK 3#�"Lu" ��"�#�5�Wu OK K��� �>�6 #��"L. 4X" �Q�3#�"Lu" Q" Æ�P� OK �w �6#Ç� �L�KPz �K#_5u" �.#�QO" 4X" �Q� Pa#F�4X" �L�$ P�Q
½"P�" ¿.#�� {P5�w! ��������4X" P�Q 3#�"Lu" ��}w �L�P�zP.OK ¿.#�� {P5�w!#�FPe #� � CPe Q" �O"KP.�P�. � "P>" OK �L\ �5qPz O#w!�. K"�� � D~#_� ��}w {P5�w  O#w c�E� � �zL�Qc�E� 
"�� 
v!#J 
+$ OK "Q�O#��. �zK�~$|�"�Ä ��}w {P5�w  

� � 5HF\FOLQJ � � +D]DUGRXV ZDVWHV

� v!#�PdJ K"�� ��}I6 Q" |�#w �P�z�}> � KL=� �K#p5X" 
� ZJPBQ#.  ��"Nm K"�� ¿.#�� {P5�w  
½"P�" {#t5�" |�#X� {P5�w! ��������.½"P�" {#t5�" �L�Ä|�#X� {P5�w �"P. �Q�3#�"Lu" �L�KLÃ5� L�.#� {#t5�" �$ cX�6½"P�" 4X" �Ç�� �w�}�#X��4X" P�Q O"Pu

� � 'LVHDVH YHFWRUV � � 'LVHDVH FDUULHUV
� � +RVWV �LQWHUPHGLDWH� � � 5HFHSWRUV

� cX"� �#.R�� � �½"P�" ���#F � � ½"P�" ��u#� O#[5�" Q" �P�z�}> � {P5�w  ��#zL�P�z �½"P�" ¿.#�� �-�#>��� �Q#X"L>  

��



��"NmK"��V��PX � �Q#X�K#�$ 
¿�Q�6 
��"Nm K"�� �KO�$ |�Ä �. 
�O"L�y� {P5�w  ��X K"�� 
v!#�PdJ K"�� 
"�� 
+$ {P5�w  ��u#� ¿�=6 |E� #� � �K�~$�#�.$ L��#� ½"P�" ¿.#�� �. �XP5XK Q" �P�z�}>  
�5\"L�. � ����" +�}d�4�Ãa� gpF ��������4X" P�Q �L�Ä3#�"Lu" |�#\ �5\"L�. � ����" +�}d� 4�Ãa� gpF�KPq 4\"L�. �Ä#\"  ���X#��Ww!"� #� � �.�w!��#�  �"�qPF ����" ��Q"�� gpF  �q#w4F"P5X" 
YQO� 
K"Q$�"�� Q" �K#p5X" 
��Nl6 OK �Q"�6 K#=�"  �Ç�S�~��. 
��#���\ 
�Ç�R�q �#�-�X$ Q" �O�K �"P. YQ��$ 

�5qO 4XKQ" O#w 3#Ä#X �����
CPe �td�� #� �|E� �#�w!#X #� � #�FPe #� � CPe OK �#�wO#w 4��X P. 4X" �Ç��4W�Q c�E� 4�p�w OK P��l6��P�� KO�� OK �O#��. �O�K OK �5qO 4XK Q" O#w 3#Ä#X KO�$P. #. �"�6�� "O P�:'6 ��" �K#_5u" YQO" �KO"Nz P�:'6�4qPz O#w �. �K#_5u" |�}E6 � ��R=6 OK � K��� �.#�QO" 
O#w ��P�� Y�PqYQO" �. �>�6 #. 
O#w!
UOK�Q ÈP� �����#�� � CP�e OK �P�z���_�6 �. �w ��#> #6 �~� 
4qPz Ph�OK ��#�. �"�6��� �#W�" 3#�F �"P. �u�J" |��K �.���" �K���� ���Ã6 #��#W�" �5qO 4XK Q" �"P. ���Ã� �K#_5u" YQO" 4X" �Q� 
K�\�� b�.P� ��"P�Ä �#�FPe���Ã6 ,�6P6 ��L. �4W�"K �� 3#�F �"P. �"�L\ ���Ã6 LF OK KPq Æ� L�$OK ���.Z�2 {K#Ã� �"�6�� "O YQO"KP.O#w �K#_5u" |�}E6 � ��R=6 OK � KKPz�� PW�� K"Pq" UOK�QÈP� P:" P. �5qO ow Q" �#�~#X �K#_5u" YQO"�L�#���� "L�2

�Ç\R2 �#�5-u"P� � �#�OK � �O"K ���R� ������4\"K L�"�J "RW. �P�:'6 K"Pq" 4\"L�. �4��X 4�Ãa� OK �d�E� 4W�Q 4�Ãa� 4�p�w Z�#w #� �Z�"Rq"�5\"L�. 3"P:" #. Pi#�5� �Ç\R2 �#�5-u" P� � �#�OK � �O"K ���R� 
�5\"L�. 3"P:" ���R� KO�$P. OK P¼#�Ä Q" �Ç��4\"K L�"�J KP.O#w ���R� � K�X |�}E6 � ��R=6 OK #����R� P�#X #. �"P�� KO�$P. ��" 
4X"
��



���R� � K�X �.#�QO" ���

� � &RVWV � � %HQHILWV

�¿q#�� � #�"R� ��}w � � #����R� ��}w �P�zO#w!�. �|�#\ ��#JK�O �XL��� �#�FPe #� � CPe �K#_5u" �.#�QO" ��¼"�5I��$OK 
|�}E6 � ��R=6 ��" OK �4X#����Rz #� � ���Rz ��P5-X#�� +#I5�" �"P. �K#_5u" |�}E6 � ��R=6 OK�K�\ �>�6 P�Q 3#Ç� �. 4X" �Q� � K�. L�"�J P�N2#�+#�5>" �d�E� 4W�Q |�#W� �o}5I� ¿.#�� Q" �K#p5X"�KP�z O"Pu Ph�L� O#-5Ä" � ���R� ��P5�w nP¼ P."P. OK �KQ#. ��P6�#. NJ" �O"���  �KKPz �t}6 |¼" Æ� �"��Ä �. ¿q#�� � #�"R� ���Ã6 OK #��#W�" �zL�Q4�p�w �#t6O"  

� � 2SSRUWXQLW\ FRVWV � � )LQDQFLDO DQDO\VLV

Q" P�m ��#����Rz OK ¿.#�� �w �6O�¼OK �5qO 4XKQ" �#�"R� #� � � Py�K �#�5¼Pq ���R� #. �d."O OK ���R�  �KKPz ���Ã6 
L��\ �5qPzO#w �. Ph�KO�� �#����Rz!4[zQ#. 
�~#� |�}E6 � ��R=6 OK �K�[� b�}I� �K#_5u" |�}E6 � ��R=6 #. #�FPe � �~#� |�}E6 � ��R=6  |�}E6 � ��R=6 OK �w�$ {#F 
4X" CPd� #�FPe #� � CPe �~#� 3"L�Ã6 #. �}.#t� OK �L\ nP_� O#-5Ä"

� � (FRQRPLF DQDO\VLV � � ,QGLFDWRUV

�4X" Ph�L� K#_5u" |w OK #�FPe #� � CPe P�:'6 � �K#_5u"|�}E6 � ��R=6 OK �"�5. #6 �L\ |�#u �~#� YQO" �d�E� 4W�Q 3"P:" ��}w �"P. K�\ �ÃX O�Lt�~"�5F  �~#� �.#�QO" � �d�E� 4W�Q 3"P:" Z=�X 4X" Pw!M �#�#\ �L�XO 4E¼ �. ��Pt� �=�5� �. �K#_5u"�L-}e�� "O �"�T�� �X#�\O#w 3#�LJ � O"�\K �-W�~#. #��$|�}E�6 � ��R=�6 Q" � �L�\ +#I5��" CP�e ��. b�.P�� � �q#w � �#��p~�� 
�K#_5u" |�}E6 � ��R=6 OK  

� � 6HQVHWLYLW\ DQDO\VLV

�K�\ �K#p5X" �d�E� 4W�Q �O"NzP:" OK #�FPe #� � CPe �L�Ä�#�[I. ��#X#�\ �"P. �4�X#WF�K�\ �5qPz Ph�OK ���Rz ���R� Q" �[I. �"��Ä �. �d�E� 4W�Q 3"P:" Z�#w ���R�  CP\ P�Q �#�[I. OK �d�E� 4W�Q �#zL�K Q" ��#JK�O �XL��� �#�FPe #� � CPe �K#_5u" �.#�QO" �#=�" Y�O�4X" �L\ �K"K
#�5�K�LE� � 3#�#Ç�" ������ ��R=6 OK4X" �Q� �w KO"K K�>� ��#�5�K�LE� � 3#�#Ç�" �d�E� 4W�Q �#zL�K Q" ¿q#�� � #����R� Z=�X OK�4X" �L\ �K"K CP\ P�Q �#�[I. OK #�5�K�LE� � 3#�#Ç�" ��" �L�P�z O"Pu �>�6KO�� �K#_5u" |�}E6�d�E� 4W�Q 3"P:" ���Ã6  3"P:" �~#� �.#�QO"  

��



¿q#�� � ���R� v!��5X"  ��}Ã�#� 3"P:" � #�PdJ  �4X" �L\ �#�. �L�$�2 OK �w ��#�5�Wu OK #��$ KP.O#w �w4X" CPd� ��#�O#w �"O r�q �#�[I. Q" Æ�P� OK
�d�E� 4W�Q 3"P:" ���Ã6 �������� �d�E� 4W�Q U��}�3"P:" 4X" �Q� "L5." ��#JK�O �XL��� �#�FPe #� � CPe �K#_5u" |�}E6 � ��R=6 OKL�#�. 3"P:" ��" ��#X#�\ O�h�� �. �L��\ ��Ã� CPe +#�m OK 4�Ãa� �. �>�6#. �Ã�-e ¿.#�� P. 3"P:" ���A���5qPz O#w!�. �#�"KK#_5u" � �#X#�\�Ã�#> 
�#X#�\��. 
4W�Q c�E� �#X#�\O#w �Q" �Ä" o}5I� �#X#�\O#w 3"Ph��K�\

3"P:" �~#� �.#�QO" �������YQO"���Ã6 O�h�� �. �KKPz ��Ã� �K#_5u" Ph� Q" #��$ ��wYQO"4X" �Q� �d�E� 4W�Q 3"P:" ��#X#�\ Q"V2#�FPe #� � CPe j�� �. �>�6#. � 4X" �T�� ,�#Ã� � #�"R� �"O"K #�\�O Q" Æ�P� �KO"K KP.O#w P�Q �#�\�O 
��w!�KO"K KP.O#w!
O"Q#. P. ��5-� �~#� �#�\�O ���������

� � 3ULFHV � � 3URGXFWLRQ

�p��w 3"P��l�6 ��w ��#y��� � L�Ph�L�� � L�~��6 #� � � #�5��u P. �d�E� 4W�Q �p�w 3"P:" #�\�O ���z��" OK�4X" �K#p5X" |.#u Y�O��"OK P�Q ���\�X �L�O"K KP.O#w �5\"K ��t5W�P�:'6L�~�6 �"R��#� � #�5��uP. �d�E�4W�Q
L�~�6 OK P��l6 P:" P. #�5��u 3"P��l6 � o~"�. L�~�6 Z�#w #� �Z�"Rq" ��wYQO" � �L\�.#�QO" 3"L�~�6 �"R�� P. �d�E� 4W�Q 3"P:" 4X" �Q� ���\ ��" OK�K�\ �5qPz O#w �. ��w^J#\ �"��Ä

L�$OK �5qO 4XKQ" � +� �O"K ���R� �PJ�#. � O#w �KQ#.Z�#w 
��#W�" ��P�� �5qO4XKQ" ,>�� 4X" �Ç�� �d�E� 4W�Q 3"P:" �JP.���R� ���A�� � �5qO 4XK Q" O#w 3#Ä#X 
�L\ #�q O#w ��P�� ���I6 #. 3"P:" ��" ��wYQO" ���Ã6 �KKPz �#�OK�p~�� ��P5�. �#�OK � �O"K ���R� ���I6 P. n#`� O#w ��P�� Y�Pq Q" �\#� L�$OK P��l6 �4X" O�Lt� �#�OK � �O"K�4X" ���\ ��" OK ��w�.#�QO"

��



�P�y[�2 �#����R� � ;�#��#zO" ���Ã� �4X" Z=�X |.#u 3"P:" ��" Q" �P�y[�2 ���R� #. �d�E� 4W�Q 3"P:" �JP. �K#_5u" YQO"#����R� ��" �L��\�� |-t5� "O ��#����R� �d�E� 4W�Q 3"P:" �JP. Q" �P�z�}> �"P. #�5wP\ #� � #�K#�� 
�5~�K�L�O"K KP.O#w �d�E� 4W�Q 3"P:" Q" �JP. ��w�.#�QO" ��#2 �"��Ä �.
O"Q#. ��Ry�#> �#�\�O ����������. �>�6 #. #�\�O ��" �P.O#w �L��\�� �5qPz O#w �. ��t5W�P�m 3O�¼ �. O"Q#. �. b�.P� 3#Ä�e" #�\�O ���z��" OK#�FPe #� � CPe c�"P\ #�\�O ��" Q" �K#p5X" j�P\ OK 4X" �Q� � KKPz�� ���Ã6 �O�$¿�> |.#u 3#Ä�e" �"R���L�"�L\ �K"K CP\ P�Q �#�[I. OKY�O��" OKo}5I� �#����\ �L��\ �5qPz Ph�OK

v!��" YQO"� o~"�"�6�� ��"P.#�. �KKPz �td�� Æ� OK v!��" ����Q 4��u OK P��l6 ,>�� 4X" �Ç��4W�Q c�E� 4�p�w OK P��l6#� � v!��" 4��u Z�"Rq" � Z�#w � K"K c.O 3"P��l6 ���z��" �. "O �d�E� 4W�Q 3"P:" Q" �JP. �K#_5u" YQO"�4qPz O#w �. 3"P:" ���z��" �K#_5u" ���I6 �"P. �"�p~�� �"��Ä �. "O ���Q
#�KR�5XK OK3"P��l6 � +�.�� �. O#w ��P�� �L\ �w��"P.#�. 
L\ L�"�J O#w ��P�� ¿qK ,>�� �d�E� 4W�Q �#��zK�~$ �JP. �w��" �. Ph�#�KR�5XK P��l6 �. �d�E� 4W�Q 3"P:" �JP. c.O #. ,�6P6 ��L. �L�KPz L�"�J #�KR�5XK Z�"Rq" ,>�� K�J�KQ ���I6 "O �d�E� 4W�Q 3"P:" Q" �JP. �K#_5u" YQO" �"�6��

O"Q#. OK <�"O�#��#w ��#2P. �.#�QO" � ;�L��O"Q#�. OK K�>��� �#��#w #. �W�#t� |.#u �d�E� 4W�Q 4�Ãa� K�-�. Q" �\#� �L�$ K�>� �. �#��#w �JP.�.#�QO" OK � L�O"K KP.O#w �L�$ K�>��. �#��#w 4��u ��Ry�#> �"��Ä �. O"Q#. OK K�>�� �#��#w 4��u ��"P.#�.�L�"�K#p5X" |.#u ¿q#��
��t~#. �#����R� P. ��5-� �#�\�O ������������R� #� � ¿.#�� ���z��" �. 3#�L¼ Q" �P�z�}> ���R� Q" �"�6�� �Ã�-e ¿.#��P. �d�E� 4W�Q 3"P:" ]�_J OK�K��� �K#p5X" 3"P:" ��" �K#_5u" YQO" ���Ã6 �"P. �"�}�X� �"��Ä �. ¿.#�� ��" �KPw ��Ry�#>

��



�"��#�[XP2 �#�\�O ���������4J"KP2 �"P. �w�K�LF 
CPe �td�� �#�w!#X Q" ��#�[XP2 Q" �K#p5X" #. O"Q#. �.#�QO" �"P. �q#w3#Ä�e" +#�m OK{�-u �. Pa#F �w "O �~�2 �"R�� ���A�� � L�5W� |�#u #�FPe #� � CPe Q" �\#� L�p� 3"P�:'6 Q" �K#p5X" �#y�� OK�"P�. �"��#�2 �"���Ä �. �"�6�� "O ZXP2 ��" |¼#F �L�XP2 �"�6�� L�"�d�E� 4W�Q ��X 3"P:" |�E6 �"P.�4W�"K �d�E� 4W�Q 3"P:" Q" �JP. �K#_5u" �.#�QO"

� � 'LVFRXQW UDWH � � 3UHVHQW YDOXH

K�X � ���R� �4[zP. GP� �������� ���R� 4[zP. GP� 4X" �Q� 3"P:" ���z��" �~#� YQO" ���I6 ���A�� � �d�E� 4W�Q 3"P:" ���Ã6 Q" V2��. 4X" �Q� ,-X ��L. �L��\�� 7K#F 3L�Q"OK OK �d�E� 4W�Q 3"P:" �JP. �w "PB �KKPz ���Ã6 R�� K�X�K�\ �>�6 K�X P."P. OK ���R� �W�#t� OK P�Q 3#Ç��L��\ �W�#t� Py�LÇ� #. � �L�$OK Q�O �. K�X � ���R�  �L��\ ���Ã6 4uK �. �Æ�Çp6 �. 3L�Q"OK � 3L� �#6�w OK K�X � ���R�  �K�\ �5qPz O#w �. �K#_5u" |�}E6 � ��R=6 |��Ç6 �"��Ä �. �~#� �O"Ny\QO" |.#uP�m 3"P:" |�}E6 � ��R=6  
��}Ã�#� 3"P:" � 3"Pe#I� ��������K��� ���Ã6 #��$ �"P. j�u� {#�5F" �"�6�� �w L�5W� �6"P:" �}�> Q" 3"Pe#I� 
�d�E� 4W�Q 3"P:" ���Ã6 OK|�}E6 � ��R=6 OK �KPw ��Ã� #��$ �"P. �"�6��� �Ä�u� {#�5F" ���z@�� �w K�\�� �5pz �6"P:" �. ��}Ã�#� 3"P:"3"P�:" ]�_�JOK �K��\ f�E}� #����R� |�}E6 � ��R=6 OK 3"Pe#I� Q" �P�z�}> ���R� 4X" �Q� �K#_5u"�K���4Ä#�u ��¼�6 Pw!M �. 4X" �Q� #��6 ��}Ã�#�

�K#_5u" |�}E6 � ��R=6 OK �}w 3#hF�� �������+#I5��" ]�_�JOK �P�z���_6 �"P. �"�}�X� �"��Ä �. #�FPe #� � CPe �#����Rz �K#_5u" |�}E6 � ��R=6�K�\ �>�6 P�Q 3#Ç� �. 4X" �Q� |�}E6 � ��R=6 ��" Q" �K#p5X" OK �KO"K KP.O#w 
���Rz ��P5-X#��K�L�F #���6 �O"Ny\QO" OK K�>�� �#��O"�\K ,-X �. �d�E� 4W�Q 3"P:" �K#_5u" |�}E6 � ��R=6  �4W�� K#�Q 4uK L>"� � L�K�� �#[� "O K�X � ���R��$ |�Ç� �"��Ä �. � �K#_5u" |�}E6 � ��R=6 O#�w OK4X" �Q� ��}Ã�#� 3"P:" � 3"Pe#I� |�}E6 � ��R=6  �K�\ �5qPz O#w �. ��#�� �P�z���_6 OK

��



�"�td�� �#�FPe � O"L�#2 �ÃX�6 �������OK O"L�#2 �ÃX�6 gpF 4X" �Q� ���R� P."P. OK K�X |�}E6 � ��R=6 O#�w OK �"�td�� �#�FPe #� � CPe OK ��¼"�Ç�� ]#J ÈOR. �#�FPe �"P. |�}E6 � ��R=6 ��" �KKPz |�}E6 � ��R=6 R�� CPe Q" �O"KP.�P�. � "P>" P."P.���" OK �4X" �Q� L�KP�6 ��L. #�FPe 4ÃX� ,-X �. �"�td�� �#�FPe ]�_JOK �~� 
L.#� 3O�Pa 4X"�K�\ �>�6 P�Q 3#Ç� �. 4X" �Q� |�}E6 � ��R=6

� � 5HQHZDEOH QDWXUDO UHVRXUFHV � � (FRV\VWHP FDSDFLW\

OK L�#. ¿.#�� ��" nP_� GP� 
L��\�� �5qPz O#w �. � �L��\ L�L=6 �Ã�-e ¿.#�� �w ��#�FPe #� � CPe OK  #��$ nP_� � L�5W�� �~"R�� ¿.#�� �Ã�-e ¿.#�� Py�K 3O#-Ä �. �L\#. ¿.#�� ��" �Ã�-e L�L=6 4�qPi LF�4X" �K#_5u" |�}E6 � ��R=6 OK CPe �. ���R� |��E6 ��Ã� �. 4t�tF OK #��$ �Ã�-e L�L=6LF Q"Z�.

� � 5HJHQHUDWLYH FDSDFLW\

�$ Q" P6"Pq �wL�5W� ��#�5�qPi �#�B�$ 4t�tFOK � �zL��\L�L=64�qPi �� �Ç�S�~�w!" �5W�X 4�qPi  �. #��$ O��i �#Ç�" #� � L��\�� P�#i ¿�X� LF OK �4[zP. |.#uP�m 
�Ã�=6 L�L\ �d�E� 4W�Q 3"P:"�L��\��� �L��$ OK j#p5�"R�F Q" �Ç�S�~�w!" �5W�X �K��� ;O#J ,>�� � KKPz�� ���.Z�2 K#�Q {#�5F"4�qPi 
4�qPi Q" O�h�� � K�\�� �5qPz Ph� OK �Ä��=� Æ� �"��Ä �. �Ç�S�~�w!" �5W�X 4X" Pw!M �#�#\�4W�� ���z L�B #� �Æ�{#�w �#�#\ O"L�#2 �ÃX�6 #. �d."O OK r�q 3#Ç� �XOP. K#�Q 4ÃX� OK]#J �#�FPe #� � �"�td�� �#�FPe OK�L�P�z O"Pu �T�� �>�6KO�� 4X" �Q� ��w �R�O��#�P. OK �T�� �. � 4X" �>�6��#JK�O �XL��� �#�FPe #� � CPe o}5I� �#�5�~#Ãq P."P. OK O"L�#2 �ÃX�6 gpF Q" �#���e" {�_F O�h�� �.�L�"�K#p5X" |.#u P�Q �#�O#Ç�"O
Q#X�K�~$ �>�PJ K"��3"P:" �XOP. ���������v!#J � "�� 
+$¿.#�� P. �O"KP.�P�. � "P>" |F"P� OK �L\ ;O#J K"�� Q" �\#� �d�E� 4W�Q 3"P:" ��}w 4X" �Q��P�zO#�w!��. Q" V2 �5F 4W�Q c�E� �. K"�� ��" K�O� P."P. OK 4W�Q c�E� {�-u |.#u 4�qPi � K�\ �XOP.P�:'6 �=�5� 
�"�td�� �#�FPe ]�_JOK 
�.#�QO" ��" OK �KKPz �.#�QO" �d�E� 4W�Q 3"P:" Z�#w �#�\�O�5\"K L�L\ �p�� #� � 4-9� 3"P:" #�FPe Q" Æ�P� 4X" �Ç�� �w L�BP� �L��\ �5qPz Ph�OK L�#. #�FPe |.#t5��L�\#.

�L��\L�L=6 �L\nP_� �Ã�-e K"��3"P:" �XOP. ���������¿.#�� Q" K"�� ���z��" |�_E6 �"R�� #6 
K�\ 4uK L�#. #�FPe #� � CPe OK �L\ �K#p5X" �Ã�-e ¿.#�� ]�_J OK3"P�:" Z�#�w �#�\�O cX�6 K�O P6"Pq LF ��" Q" �A�#�B � L\#. �Ã�-e �zL��\L�L=6 4�qPi LF OK �Ã�-e�KKPz O"PuP. �Q� �Q"�6 � 4��t6 ¿.#�� ��" L�L=6 
�d�E� 4W�Q
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� � 1RQUHQHZDEOH UHVRXUFHV �� 3ULPDU\ RU GLUHFW EHQHILWV

� L�L=6|.#uP�m �Ã�-e K"��3"P:" �XOP. ����������. 3LÄ#W� 
|.#t� OK 4X" �Q� 
L��\�� �5qPz O#w �. #�FPe #� � CPe OK L�L=6|.#uP�m �Ã�-e ¿.#�� �A�#�B�. �Ã�-e ¿-�� Æ� �ÃX�6 Py�K 3O#-Ä �. �KP�N2 �#=�" �#�Q ��" ��Ry�#> �"��Ä �. Py�K ¿.#�� �ÃX�6 #� � gpFO#�[q 4E�6 �5X��2 �Ç�S�~�w!" �5W�X 3O�¼��"P�mOK 
L\#. Ph�KO�� Py�K ¿-�� �5qO 4XK Q" �"P-> �"��Ä�L�KPz L�"�J Y�LI� O"L�#2 �ÃX�6 � K�. L�"�J
���R� � K�X |�}E6 � ��R=6 ������ �L\�O�$¿�>3#Ä�e" �. �>�6 #. 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe ���R� � K�X |�}E6 � ��R=6�P�Q �#�[I. OK )6L�Ä Pa#F KO"L�#5X" OK �L\ �#=�" �#���#���" O#����Rz � #�FPe 3#_I[� �XOP. 
� ZI.  K�>�� ¿a� ��#X#�\ 
� ZI.  �d�E� 4W�Q 3"P:" ���Ã6 
� ZI.  ���R� � K�X �.#�QO" �#�5�K�LE� � 3#�#Ç�" 
����� ZI.  �d�E� 4W�Q 3"P:" Z�#w �#�\�O ��"O" 
� ZI.  OK |�}E6 � ��R=6 ��" �KP�N2 �#=�" ��"P�Ä �#�FPe OK ���R� � K�X |�}E6 � ��R=6 <�"O �#����\ Q" �K#p5X" #. ��L\ L�"�J ���Rz ��P6,X#�� +#I5�" �PJ�#. � o}5I� �#����Rz �"P. ���R� � K�X �}w {�L> �. <5�� 
4�#���4X" �L�$�2 OK ���R� |�}E6 � ��R=6 � K�X |�}E6 � ��R=6 ZI. �K OK |�}E6 � ��R=6 ��"OK 4���"#. 3#Ç�

K�X |�}E6 � ��R=6 �������� "P�>" �}�FP�� OK ��#�JK�O �XL��� �#�FPe #� � CPe �#����Rz OK K�X |�}E6 � ��R=6 OK 4���" #. 3#Ç��4X" �L\ �¼�J P�Q �#�[I. OK �O"KP.�P�.
��~�" #� � ��t5W� ¿q#�� �����������" �~#�O YQO" 3O�¼ �. �#Ç��"�5F 
4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe Q" �\#� ��t5W� ¿q#���KKPz^I[� P�Q CP\ �. ¿q#��3#�LJ � �QO�#[w 
4Ã�¼ ZI. OK #�FPe #� � CPe Q" |¼#F ¿q#�� ��}w!  CPe �O�K OK �O"KP.�P�. �}FP� OK � "P>" �}FP� OK �L\ K#=�" �}l\ �#�5¼Pq  �}FP� � "P>" �}FP� OK �L\ �5qPz O#w �. ��#W�" ��P�� �"P. r�tF � KR�5XK 3O�¼ �. #�5J"KP2 KO�$P.  �O"KP.�P�.
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�� ,QGLUHFW RU VHFRQGDU\ EHQHILWV �� (QYLURQPHQWDO UHVRXUFH FRPPLWPHQWV

����#: #� � ��t5W�P�m ¿q#�� ���������4�Ãa� 4��t6 Q" �\#� ��t5W�P�m ���t5W� ¿q#�� ��Ä#�5>" � �K#_5u" ��t5W� ¿q#�� Q" �\#� |¼" OK ¿q#�� ��"�Q" 4X" 3O#-Ä ZI. ��" OK ¿q#�� �¼�J �K�. L�"�J �d�E� 4W�Q#�FPe #� � CPe �"P>" �LÄ Q" �\#� 3"O#WJ Q" �P�z�}>  ����'6 �"P. #�FPe #� � CPe Q" �O"KP.�P�. � "P>" |F"P� OK CPe �td�� OK �L\ K#=�" �}l\ �#�5¼Pq  3#�LJ � #��#w 3"R��=6 
D~#_�#�FPe #� � CPe Q" �O"KP.�P�. � "P>" Q" �\#� �"�td�� 3"L�~�6  L�$OK P. ���Ä�O"KP.�P�. � "P>" |F"P� OK CPe �td�� OK �L\ K#=�" �}l\�#�5¼Pq Q" �\#� L�$OK K#�KQ"  #�FPe #� � CPe Q" �O"KP.�P�. � "P>" |F"P� OK O#w ��P�� Q" �\#��td�� OK #�u�tF � #�KR�5XK �. b�.P� �#�6#�~#� K#�KQ"  #��$ j��6 K#�KQ" #� � #����z 4�Ã�> K#�KQ" Q" �\#� �d�E� 4W�Q 4�Ãa� K�-�.  �E�Pp6 L¼#t� �"P. 4W�Q c�E� 4�Ãa� K�-�.  ��Ã�-e ¿.#�� nO#_� ���\ OK K�-�.  
���R� |�}E6 � ��R=6 ��������O"KP.�P�. � "P>" |F"P� OK ��#JK�O �XL��� �#�FPe #� � CPe �#����Rz �. b�.P� �#����R� 4���" #. 3#Ç�ZI. �K �. #����R� ��" �4X" �d�E� 4W�Q � �Ä#�5>" � �K#_5u" ��t5W�P�m � ��t5W� �L�Ä�#����R� �|�#\�L�"��Wt6 |.#u P�Q

�� 3ULPDU\ LQWHUQDO FRVWV �� 6KRUW � WHUP DQG ORQJ WHUP H[WHUQDO FRVWV

� �}J"K ��~�" �#����R�  � �>O#J 3L�Q"OK � 3L� �#6�w �#����R�  �#����R� �|�#\ �>O#J �#����R� �~� 
L�"�Ä#�5>" � �K#_5u" �#����R� j�� Q" (P_E�� �}J"K ��~�" �#����R��L�5W� �Ä#�5>" � �K#_5u" �#����R� � �d�E� 4W�Q3O�¼ �. �#Ç��"�5F 
4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" Q" �\#� �#����R��L�KPz ��Ã� P�Q �#�[I. OK C�P[� 3#Ç� �. �>�6 #. � �~#�O YQO"
�}J"K ��~�" �#����R� ����������L�P�Q ��u" �L�P�zP.OK #����R� ��"�a"O" L�PJ  ���Q �Q#X �K#�$  �}¼" �#�Q#X �4J#X ��}w!  

��



�d�E� 4W�Q 3"P:" Z�#w �"�Q#X �#�\�O �#�Q#X �4J#X �}�> Q" �5W."� �#�Q#X �4J#X  �O"KP.�P�. �#����R�  CPe �L�BP. �#����R�  
�>O#J �#����R� ����������L���\ ��Wt�6 ��>O#�J 3L�Q"OK �#����R� � �>O#J 3L� �#6�w �#����R� ��Pz �K �. 4X" �Q� #����R� ��"�"O�K OK (P_E��� ��>O#�J 3L��Q"OK �#����R�� � "P�>" �}�FP�� OK (P_E��� �>O#J 3L� �#6�w �#����R���u" 3#��R> �L�$��Z�2 ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. ou�6 Q" V2 �"O�K � �O"KP.�P�.�4X" �L�$ P�Q �#�5�Wu OK #�[I. Q" Æ� P� ���R�

�>O#J 3L� �#6�w �#����R� �o~"�4X" P�Q O"Pu�. #����R� Q" ��Pz ��" OK 4���" #. ��u"�O"KP.�P�. �}FP� OK ���A�� � "P>" �}FP� OK 4u�� �#ÇX"  3"R��=6 � D~#_� |t�� |�F 
��#W�" ��P�� ��#>�.#>  Q#��KO�� �}E� 3#�LJ �3���W6  �#�wO#w 4�#u" |E� �"P. L�#> L�"Q K"�� ¿qK � �O�$¿�> 
+�a#q ¿qK � �O�$¿�> 
�5\"L�. +$���'6  "P>" �}FP� OK#��#y>Pp6 � �E�Pp6 se#�� �5qO �#�� Q"  �"P�>"Q"�\#� �Ä#�5>"��K#_5u" 
�Ç�S�~��. 
��#���\��Ç�R�q �#�d�E� OK �d�E�4W�Q3" P:"��}w!  CPe
�>O#J 3L�Q"OK �#����R� �+�L�P�Q ��u" �L�P�zP.OK #����R� ��"�6#�LJ � �5Ã�¼ 
�QO�#[w �#�5�~#Ãq �"P. �L\ �5qPz O#w �. �#����Q �5qO 4XK Q"  �Ã�-e �#���#-�Q � #�Q"L�"�[B ,�PI6  v!��" YQO" |�}t6  #��"L. �XP5XK �#��"O,�PI6 � �y��Pq 7"P�� �#���#[� � #�#�. ,�PI6  �#�wO#w 4�#u" |E� �"P. L�#> L�"Q K"�� ¿qK � �O�$¿�> 
+�a#q ¿qK � �O�$¿�> 
�5\"L�. +$���'6  �O"KP.�P�. �}FP� OK�"Py\KPz �L\ �w � �E�Pp6 se#�� �5qO ow Q" ���R�  ����Ä4\"L�. {P5�w �½"P�" {P5�w!  Q" �\#�� �Ä#�5�>" � �K#_5u" 
�Ç�S�~��. 
��#���\ � �Ç�R�q �#�d�E� OK �d�E� 4W�Q 3"P:" ��}w!  CPe Q" �O"KP.�P�.�O"KP.�P�. ��6#J Q" LÃ. �#����R� � �d�E� 4W�Q Z�#2  
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�d�E�4W�Q 3"P:"Z�#w�#�\�O ��"O" ��
�P�y[�2 �"P. ���R� �w3"R��=6 � #��Q#X 
P:�� �#�O#Ç�"O 
#�\�O ��"O" 
3#Ã~#d� Q" ZI. ��" OK �}¼" nL��#�FPe #� �CPe �O"KP.�P�. � "P>" |F"P� OK �L\�L�.�t-e � ��#X#�\ +PI� ��p�� 3"P:" �"P-> #� �Z�#w!3"P�:" Z�#w 4X" ���L. �4X" �d�E� 4W�Q �#�KO"L�#5X" �. �>�6 #. {�-u |.#u K�LF �. 
��#JK�O �XL���K�\ KO"� �$ �}Ç[5� P¼#�Ä � c�E� P. 3"O#WJ �,�X$ |u"LF #6 
KKPz �#=�" �t�Pe�. 4X" �Q��d�E� 4W�Q�L\#. O"L�#2 �ÃX�6 {�¼" P. ��5-� ��KP�z O"Pu �>�6 KO�� P�Q �#�[I. �T���. � #�[I. P�#X OK 3#Ä�e" 4uK�. 4X" �Q�3#Ã~#d� Q" ZI. ��" OKgp�F OK {�-�u |.#u C�dX � K�LF �5qPz Ph�OK O�h�� �. ��d�E� 4W�Q 3"OPt� � ���"�u� �� ZI.  �d�E� 4W�Q 3"L�Ã6 3#Ä"P� � O"L�#2 �ÃX�6 �#5X"O OK �}� � �"�td�� �d�E� 4W�Q �#�KO"L�#5X"��#�> �#��#�Q#X � �}}�~"��.� ,I5��� �#����R�z �#��zT�� �KPw ^I[� O�h���. �#����Rz � #�FPe 3#_I[� �XOP.� �� ZI.  CPe Q" �O"KP.�P�. � "P>" OKo}5I� �#�5�~#Ãq OK �d�E� 4W�Q 3"P:" Z�#w 3#�#Ç�" ��#X#�\�#����Rz �d�E� 4W�Q 3"P:" Q" �}�#w �s�uK ��#X#�\ O�h�� �. ��d�E� 4W�Q 3"P:" ���Ã6� �� ZI.  �L\ K#� |F"P� OK �d�E� 4W�Q |�"�Ä ��}w P. Ph�KO���. ��F�¼" �#����Rz � #����Rz �.#�QO"� � ZI. OK �d�E� 4W�Q 3"P:" Z�#w �"P. �L\ �#=�" �#��XOP. <�#5��#=��" Y�O �L�$ L�"�J O#w!�. �K#_5u" � �d�E� 4W�Q 
��q f#E~ �. ���Rz ��P5-X#�� �. �5q#� 4XK O�h��P�Q �#�5�Wu OK 
��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� Q" ZI. ��" OK 3#Ã~#d��4X" �L�$
�d�E�4W�Q 3"P:" �}w �XOP. ����>OK 
3"P:" 4�p�w � #��zT�� �. )X#X" �d�E� 4W�Q �p�� 3"P:" Z�#w �"P. �K#��[�2 �#�\�O 4�p�w �4��#��#X#�\O#w cX�6 ,X#�� �#����\ +#I5�" �qPe Q" � KO"K �y5W. �p�� 3"P:" ��. c."�O � #��$ 3L\ � 4���"Q" �KP5Wz � �}w 
|�#w �XOP. �K"K �#=�" "N~ 
4X" 3�#p5� �$ 4ÃX� � CPe j�� �. �5W. �d�E� 4W�Q �.#�QO"3#Ä�e" ��}w Q" 4X" �Q� O�h�� ��L. �4X" �}FP� ��" OK �#z ��~�" 
4���" f#E~ �. #��$ �L�.�>OK � �p�� 3"P:"� |�#\ 3#Ã~#d� �}-u �#�[I. OK �L\ �O�$¿�>��d�E� 4W�Q 3"P:" j��� ��� ZI.  �7K"�F � #�5�O�q� ��� ZI.  ��5\"L�. 3"P:"� ��� ZI.  �K�\ �O"KP.�P�. �WF" �E� �.
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�"�td�� �#�FPe �]#J �#�FPe �d�E� 4W�Q 3"P:" Z�#w! ���Pa#F KO"L�#5X" OK ��"�td�� �#�FPe �]#J �#�FPe �d�E� 4W�Q 3"P:" Æ�Çp6� ��� ZI. OK �A�#�BZ�#�w �#��\�O ��"O" �~� 
4X" �#WÇ� )-�Pt6 #�FPe ��" OK �d�E� 4W�Q 3"P:" ��#X#�\ ���\ 
L�KPz Pw!M�d�E�� 4W�Q 3"P:" Z�#w �#�\�O ��"O" OK �KO"K ��>�6 |.#u �#�6�#p6 #�FPe ��" OK �d�E� 4W�Q 3"P:"�K�\ �>�6 P�Q r"P5q" ��>��. 4X" �Q� �T���. �"�td�� �#�FPe�d�E� 4W�Q 3"P:" Z�#w Y�O+#I5�" OK #�FPe �#��K�LE� |J"L6  �"�td�� �5�P�L� � �~#� 3#�#Ç�" 
��#W�" ��P�� 
¿.#�� Q" �K#p5X"  Py�LÇ� O#:$ Z�#w OK �"�td�� �#�FPe 3#�#Ç�" Q" �K#p5X"  �zKP5Wz �. �>�6 #. O"L�#2 �ÃX�6 gpF �#5X"O OK �d�E� 4W�Q �p�� 3"P:" Z�#w ,X#�� �#�\�O ��"O"  �}� �-�#> ��� �ÃX�6 L��O OK #�FPe ���z��" �[I. �� � �"�td�� �#�FPe
�O"KP.�P�. � "P>" |F"P� �d�E�4W�Q 3"P:"Z�#w Æ�Çp6 ���OK �O�Pa �#�\�O 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q 3"P:" Z�#w �#�\�O ��"O" OKPh�L� 4X" �Q� "P>" �}FP� OK Z�#w �#�\�O ��"O" OK �w �6#Ç� �KKPz Æ�Çp6 �O"KP.�P�. �}FP� Q" "P>" �}FP��4X" P�Q O"Pu�. KP�z O"Pu��#�5J#X �#�5�~#Ãq ��}w �KP. "P>" �. �"P. �Q� �#�Q 3L�  ��"P>" 3#�}�Ä �#6�w �#�Q 3L� �. �>�6 #. �d�E� 4W�Q |�"�Ä �P�N2P�:'6  "P>" �}FP� OK ��#W�" ��P�� �P.O#w � 4�P�L�  

Z�#w �#�\�O +#I5�" OK �}w 3#hF�� ���� "P�>" |�F"P�� OK �"�td��� � ]#�J �#��FP�e Q" Ph�qP�¼ �d�E�� 4W�Q 3"P�:" Z�#w �#�\�O +#I5�"+#I5�" 3#hF�� ��" �KP�N2 �#=�" 
4X"�L�$ P�Q �#�[I. OK �w�}w3#hF�� �. �>�6 #. 4X" �Q� 
�O"KP.�P�.�K��� L�"�J |��W6 �d�E� 4W�Q n"L�" �. {�¼� �#5X"O OK "O #��$ ,�wP6 � #�\�O

�� 1RQVWUXFWXUDO

� �"�Q#XP�m �#�\�O �����3"P:" Z�#w �#�\�O {#�Ä" �"P. 3"R��=6 #� � #��Q#X Q" �K#p5X" Q" |-u �d�E� 4W�Q 3"P:" Z�#w O�h�� �.��" Q" �K#p5X" �#Ç�" � KP�z O"Pu �>�6 KO�� P�Q �"�Q#XP�m �#�\�O 4X" �Q� 	�"�Q#X �#�\�O
 �d�E� 4W�Q

��



CPe OK �K#p5X" |.#u �"�Q#XP�m �d�E� 4W�Q 3"P:" Z�#w �#�\�O �K�\ �.#�QO" �"�Q#X �#�\�O #. �"�6 #�\�O� Q" 4X" 3O#-Ä ��#JK�O �XL��� �#�FPe #� �

�� =RQLQJ �� 6WUXFWXUDO

Ph�KO�� �d�E� 4W�Q �#�KO"L�#5X" �. �>�6 #. #�FPe #� � CPe �K�LE� � �L�.��F#�  L�"Q K"�� ¿qK �L��#� �d�E� 4W�Q +PI� �#�5�~#Ãq ]�_JOK c."�a 
 3"OPt� 
���"�u {#�Ä" #� � ¿a�  4W�Q 3"P:" ���Ã6� � ZI. OK �L\ �#=�" �#��XOP. Q" �K#p5X" #. ¿.#�� Q" 4\"KP. 
v!#�PdJ K"�� 
L�#>Pa#F KO"L�#5X" OK � �d�E�#�. #��FP�e OK |JL��M 3"R��=6 
|t� � |�F |�#X� 
��#�5J#X 3�$��\#� �P.O#w |�Ã~"O�5XK ���6  �d�E� 4W�Q 3"P:" �. �>�6����" � �5\"L�. 3"OPt� {#�Ä" #� � ¿a�  �. �>�6 #. �d�E� 4W�Q �p�� 3"P:" Z�#w �. 3LÄ#W� �#5X"O OK ���. �~#�" � ��KP� 4wO#[� 4��t6  Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E� ���� ZI. �#��5q#�#�. �O"KP.�P�. � "P>" 4�P�L� OK M�p��M K"Pq" � �#�#�PqO#w 
�"PzO#w �"P. �\Q��$ �#����\ �P�zO#w!�.  KO"L�#5X" OK �YQ��$ �4�P�L� 
�Ã�>3#e#-6O" �#�\�O ��"O"� � ZI. OK �L\ ��¼�6 �#�\�O �. �>�6Pa#F�Q#X �K�~$ ��"P> � 3#�~#� ¿a� �|�-u Q" �~#� �#�O"R." Q" �K#p5X"  �#�\�O ��"O"� ��� ZI. OK �L\ ��¼�6 �#�\�O �. �>�6 #. �[I. ��. c."�O � �[I. 3#�#Ç�" Q" �K#p5X"  Pa#F KO"L�#5X" OK ��[I. ��.

�� 6HPLVWUXFWXUDO

� �"�Q#X ���� #� � � �"�Q#X �#�\�O �����|�#\ ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q 3"P:" Z�#w �"P. �"�Q#X ���� #� � �"�Q#X �#�\�O�K�\�� �K#p5X" �Ç�S�~��. C�¼"�#����\ #� �^I[� 3"R��=6 
�T�� �#��Q#X Q" �$ OK �w4X" ��#�\�O ��}w!�4X" P�Q O"Pu�. L��\ �5qPz Ph� OK 4X" �Q� #�\�O ��" �P�zO#w!�. OK �w �6#Ç��d�E� 4W�Q R�B#� 3"P:" #. �"P�� #� � �d�E� 4W�Q 3"P:" ��L. �#��Q#X Q" �K#p5X"  #�FPe #� � CPe OK �O"Nz!��#�PX L¼OK � Q" P5�w LFOK #��Q#X K�LE� �O"KP.�P�. #� � �#�5J#X ���R�  D~#_� 4q#�Q#. � KL=� �K#p5X"  �d�E� 4W�Q 3"P:" Z�#w �"P. ,X#�� |�#X� #� � 3"R��=6 
��#���\ K"�� �P.O#w!  "P>" �}FP� OK �T�� �. �K#p5X" Q" V2 #��Q#X L�p� �P.O#w!  #����z Q" 4i#pF �#����\ � P�9Ç6 �. �>�6 #. �w!#J � �.$�S�~�w!" C�¼"  3"P:" Z�#w �#����\ ��"O#w P9w!"LF K#=�" �#5X"O OK �"�Q#X �#����\ #. �"�Q#XP�m �#����\ ,�wP6  �d�E� 4W�Q

��



Z�#w �#�\�O ��"P>" |�#W� �.#�QO" �������"P>" |�#W� �. 4X" �Q� �"�Q#X P�m #� � �"�Q#X �#�\�O Q" �Ä" �d�E� 4W�Q Z�#w �#�\�O +#I5�" OK�Q" 4X" 3O#-Ä 
KP�z O"Pu Ph�L� #�\�O ��" +#I5�" OK L�#. ]�_J ��" OK �w �6#Ç� �KKPz �>�6 #�\�O3"P�:" Z�#�w �#��\�O �T����. � CP�e �"P>" �. 3LÄ#W� OK ���. �~#�" � ��KP� �#���Pz �#��zT��  �d�E�4W�Q|�#X� �3"R��=6 
#��Q#X �P.O#w �"P. �Q� �O�$�q  CPe �"P�L� � �"O#Ç�#��2 cX�6 #�\�O �P.O#w �"P. �Q�YQ��$�"R��  "P>" �L�-�#�Q � ��#W�" ��P�� �P.O#w 
��q f#E~ �. CPe OKo}5I� �#�5�~#Ãq #. #�\�O �y��#��  �"�Q#X �#�\�O �T�� �. � ,I5�� �#�\�O �KP. "P>" �. �"P. �Q�4�P�L�  CPe �td�� #� � |E� OK �w!#J � �.$�#��5W�X�w!" �#��zT�� #. #�\�O �y��#��  
Z�#w �#�\�O ��#�Q ��#�P. ������L-}e��� "O �"�T�� �L�-�#�Q ��#�P. Æ� P� �O"KP.�P�. � "P>" |F"P� OK �d�E� 4W�Q 3"P:" Z�#w �#�\�O�4X" P�Q O"Pu�. K�\ �5qPz Ph�OK 4X" �Q� ��#�Q ��#�P. ��h�6 �"P. �w �6#Ç�OK���Ã� �#��#�Q � �L\^I[� "P>" |F"P� Ph� Q" L�#. "P>" �}FP� OK�"�Q#XP�m ��"�Q#X �#�\�O ��}w!  �K�\ �5qPz Ph�OK Æ� P� �"P. CPe �"P>" #. �y��#���K��\ �#�mK" "P�>" �}�FP� OK �L�-�#�Q OK 4X" �Q� �d�E� 4W�Q 3"P:" Z�#w �#�\�O �"P>" �#�Q  Z�#�w ,I5��� �#�\�O � CPe P¼#�Ä �"P>" |F"P� |�#\ "P>" �}FP� OK ��#�Q ��#�P. Py�K 3O#-Ä�.�4W� R�� �d�E� 4W�Q 3"P:"��#��Q ��#�P. #. �"P�� 4X" �Q� R�� �O"KP.�P�. �}FP� OK Ph�KO�� �d�E� 4W�Q 3"P:" Z�#w �#�\�O  �L\#. #�\�O �P�zO#w!�. �"P. �_I[�Z�#2 �#�\�O �5qPz Ph�OK #. 4X" �Q� �O"KP.�P�. �}FP� OK �d�E� 4W�Q 3"P:" Z�#w ��#�Q ��#�P.  �K�\ L�#Ä �d�E� 4W�Q Z�#2 �#�\�O Q" �K#p5X" P9w!"LF #6 KKPz ��h�6 �d�E� 4W�Q

�d�E� 4W�Q 3"P:"Z�#w 4�P�L� �������"P.#�. �L-}e�� "O �"�T�� 4�P�L� 
#����\ ,~#m �K�. �__I6 ,-X �. �d�E� 4W�Q 3"P:" Z�#w �#�\�O#�\�O ��" �KP. "P>" �. �"P. �O�Pa 4�P�L� 
�d�E� 4W�Q 3"P:" Z�#w �#�\�O +#I5�" #. �"P�� 4X" �Q�� CPe�d�E� 4W�Q 4�P�L� Q" �[I. 4�P�L� ��" 4X" ���L. �KKPz ��Ã� CPe Q" �O"KP.�P�. � "P>" |F"P� OK�L\ CPd� Pa#F KO"L�#5X" OK �YQ��$ � 4�P�L� 
�Ã�> 3#e#-6O" �#�\�O ��"O"� � ZI. OK �w 4X#�FPe #�� Q" 4X" 3O#-Ä L��\ �5qPz Ph�OK 4�P�L� ��" OK 4X" �Q� �w �"�L�Ä3#Ç� �4X"3L��
 3L�Q"OK � 	CPe �"P>" �#�Q 3L�
 3L� �#6�w OK #�5�~��W� � o�#i� 
3"O#�5J" K�LF ���Ã6  	 CPe P�Ä #� � �O"KP.�P�. �#�Q�d�E� 4W�Q 3"P:" Z�#w 3��Ç[6 �4�P�L� ��Pz ��L�#�Q#X  
��



�d�E� 4W�Q 3"P:" Z�#w 4�P�L� ��Pz #. �6#Ã~#d� �#���Pz b#-6O"  CPe �}w4�P�L� � �d�E� 4W�Q 3"P:" Z�#w ��Pz b#-6O"  �-uP5�P�m 7K"�F � #�5�O�q ]�_JOK �d�E� 4W�Q 3"P:" Z�#w 4�P�L� ��E�  
�d�E� 4W�Q 3"P:"Z�#w � �[I. ��. 3#e#-6O" �����4X" �Q� 
Pa#F KO"L�#5X" OK ��[I. ��. 3#e#-6O" �#�\�O ��"O"� ��� ZI. OK �L\ �#=�" �#��XOP. �. �>�6 #.OK �K��� �K#p5X" ,I5�� �#�\�O �"P>" � �d�E� 4W�Q 3"P:" Z�#w �#�\�O ���Ã6 �"P. �[I. ��. 3#�#Ç�" Q"�K��� �>�6 P�Q 3#Ç� �. L�#. 3#Ã~#d� Q" ZI. ��"�#�[I. ��#X#�\� ����� ZI. OK �L\ �O�$¿�>3#Ä�e" Q" �K#p5X" #. �[I. ��. 3#e#-6O" ��#X#�\  Pa#F KO"L�#5X" OK �|JL��M3O�¼ OK
 O�.R� �[I. �#�KO"L�#5X" � 3"OPt� �K��� f�E}� � �[I. �d�E� 4W�Q 3"OPt� �XOP.  Pa#F KO"L�#5X" OK ��[I. �d�E� 4W�Q 3"OPt�� ������� ZI. �5qPz Ph�OK #. 	K�>��[I. 3#�#Ç�" �P�zO#w!�. � �d�E� 4W�Q 3"P:" Z�#w �#�\�O ��#X#�\ OK #�[I. 4�}.#u Q" �K#p5X"  ������� ZI�. OK �L\ �O�$¿�> 3#Ä�e" �. �>�6 #. 3"P:" Z�#w �#�\�O �"P>" � 4�P�L� �"P.Pa#F KO"L�#5X" OK ���#�Q#X 3��Ç[6 �.#�QO"�
�Ä#�5>" � �K#_5u" 3"P:"Z�#w �T�� 3#hF�� ������#��XOP�. ��. �>�6 #. 4X" �Q� �Ä#�5>" � �K#_5u" �Q�F OK �d�E� 4W�Q 3"P:" Z�#w Y�O ���zP� ��"O"L�#. ZI. ��" OK �KP�N2 �#=�" Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E�� ��� ZI. OK �L\ �#=�" b�W-��K��� �>�6 P�Q 3#Ç� �. �T�� �.��a"O" �P.O#w!� ����� ZI. OK �L\ �#=�" �#��XOP. �. �>�6 #. #�5�Ç~#� � ����#u � �u�tF |�#W�  �#��zT��� ����� ZI. OK #��5q#� �5qPz Ph�OK #. CPe �K�LE� � |E� OK �}E� ¿�"�> � #���Pz j��6  ��X#�X � �y��Pq �#��zT��� ����� ZI. � ��X#�\4�Ã�>����� ZI. OK �L\ �#=�" �#��XOP. Q" �K#p5X" #. �td�� ¿.#�� Q" �}E� ¿�"�> � #���Pz �O"KP.�P�. ��E�  � �K#_5u" � �Ä#�5>" �#��X��U#WF se#��� ����� ZI. �. �>�6 #. �y��Pq 
��#5X#. 
�Ã�-e �L\4i#pF �U#WF se#��  ��-uP5�P�m 7K"�F � D�"�X� ����� ZI. Q" �K#p5X" #. �-uP5�P�m 7K"�F � D�"�X  �KL=� �#ÇX"� ����� ZI. �. �>�6 #. �5X"�J#� �#ÇX" � KL=� �#ÇX" 
3P>#��  �#��O#���. � ����Ä 4\"L�.� ����� ZI. OK �L\ �O�$¿�> 3#Ä�e" Q" �K#p5X" #. ����Ä 4\"L�.  �+$ #. c-6P�

��



���R� KO�$P. �����4X" �Q� 
Pa#F KO"L�#5X" OK ����R� � K�X |�}E6 � ��R=6� ����� ZI. OK �L\ ��"O" �#�O#Ç�"O �. �>�6 #.ZI. OK #����R� ��" ���Ã6 �KKPz ���Ã6 Ph�KO�� �#����Rz �"P. �d�E� 4W�Q 3"P:" Z�#w �#�\�O �}w ���R��L�$ L�"�J O#w �. �T�� �. Pa#F KO"L�#5X" ����R� |�}E6 � ��R=6� ��������L\#.�5\"K P.OK "O ���R� |u"LF �w K�\ +#I5�" �6O�¼ �. �d�E� 4W�Q 3"P:" Z�#w �#�\�O L�#. �}w O�e �.

�� (QYLURQPHQWDO $VVHVVPHQW 6RXUFH %RRN� YRO�,� :RUOG %DQN� ���� 33���

L¼OK �» Q" Z�. L�#-� �d�E� 4W�Q 3"P:" Z�#w �#�\�O �"P. �}w �#����R� 
����#�> Æ�#.� ��¼�6 s-e��uO #����R� ��" 
�ÃX�6 {#F OK �#�O�[w OK ��"P�Ä �#�FPe ,~#m OK � L\#. CPe �"P. �O"Nz!��#�PX ���R����R� �"O"K �w��#����Rz ��"P.#�. �L�K�� |�Ç[6 "O #�FPe #� �CPe OK�O"Nz!��#�PX �#����R� L¼OK � #6 � ��.�#����R�� KO�$P�. �}wY�O �L�KPz�� �t}6 K�KP� 
L�PwN~"r�q K�LF Q" Z�. �d�E� 4W�Q 3"P:" Z�#w �}w!�"���Ä 4E6 �L�ÄZI. �K �. #����R� ��" �4X"�L�$ P�Q �#�[I. OK �d�E� 4W�Q 3"P:" Z�#w �#�O#Ç�"O�L�"�L\ ��Wt6 ��uPp5� � �O"KP.�P�. �#����R�� � �4.#: �#����R��
4.#: �#����R� �������OK �d�E�� 4W�Q 3"P�:" Z�#w �"�Q#X � �"�Q#X���� 
�"�Q#XP�m �#�\�O Q" �K#p5X" Q" �\#� �#����R� ��}w!� ��R=6� ������� ZI. OK �L\ O�h�� �#����R� Q" ��R> � L�O"K O"Pu #����R� Q" ZI. ��" OK "P>" �}FP��4X" �L\ �K"K CP\ P�Q �#�5�Wu OK #����R� ��" Æ�Çp6 �L�Pa#F KO"L�#5X" OK ����R� |�}E6

�T�� �#�FPe ���R� ����������5qPz Ph�OK |�#W� �$ Q" �\#� �d�E� 4W�Q 3"P:" Z�#w O�h�� �. ]#J |�#W� �"P. �w �"�T�� �#�FPe ��}w!�}w CPe #. b#-6O" OK �~�"L> CPe 3O�¼ �. K�J j�� OK #�FPe ��" �KO"K O"Pu #����R� Q" ZI. ��" OK K�\��#. �QO#-� �T�� �#�\�O �P�zO#w �. #� � #�.�a#q ��p_6 �#��5W�X Q" �K#p5X" #�FPe ���z��" QO#. �#������ �L�5W��4X" ��u#�
4.#: �O"Nz!��#�PX���������OK �}¼" CPe �d. OK �d�E� 4W�Q 3"P:" Z�#w �"�Q#X ���� � �"�Q#X �#�\�O �"P. #��O"Nz!��#�PX ��}w ���R�3"P:" Z�#w �"P. 3"R��=6 �3#W�X#6 
#��Q#X K#=�" #. �d."O OK #��O"Nz!��#�PX ��" �K�\�� �L�.�t-e ��Pz ��"�L��O�� O#w!�. "P>" �}FP� OK �d�E� 4W�Q

��



�uPp5� � �O"KP.�P�. �#����R� �������b�.P� �#����R� ���A�� � �}FP� ��" OK �d�E� 4W�Q 3"P:" Z�#w �L\+#I5�" �#����\ �. b�.P� �#����R�ZI�. OK �L�\ O�h��� �#����R�� Q" ��R�> � L��O"K O"Pu #����R� Q" ��Pz ��" OK �-uP5�P�m 7K"�F � D�"�X �.�4X" P�Q O"Pu �. #����R� ��" Æ�Çp6 �L�Pa#F KO"L�#5X" OK ����R� |�}E6 � ��R=6� �������
�O"KP.�P�. � �O"L�y� �#����R� ������������R�� ���A��� � �d�E�� 4W�Q 3"P:" Z�#w �"�Q#X �#�\�O Q" �O"KP.�P�. � �O"L�y� �. b�.P� �#����R��KO"K O"Pu ��Pz ��" OK �O"KP.�P�. �}FP� OK �"�Q#XP�m �#�\�O �P�zO#w!�.

�O"Pda" � �uPp5� �#����R� ���������� �"P. �Q� �#����R��-uP5�P�m 7K"�F Q" �\#� �d�E� 4W�Q 3"P:" Z�#w!  �Ã�-e �#��. Q" �\#� �d�E� 4W�Q 3"P:" Z�#w!  �O"KP.�P�. �}FP� OK �T�� c�"P\ OK �O"L�y� �#����R�  �L�O"K O"Pu ��Pz ��" OK
�d�E�4W�Q |�"�Ä P. 3"P:" Z�#w! ���

�� (QYLURQPHQWDO IDFWRUV


+$ �|�#\ 
� �d�E� 4W�Q |�"�Ä 
L�KPz Pw!M Pa#F KO"L�#5X" OK ��d�E� 4W�Q |�"�Ä� ��� ZI. OK �A�#�B�XL���� �#�FPe #� � CPe Q" 4X" �Ç�� �K#_5u" � �Ä#�5>" c�E� �PJ�#. � �Ç�S�~��. c�E� 
v!#J 
"��LFOK 3"P:" Z�#w o}5I� �#�\�O #. 4X" �Q� 
L�\#. �p�� �6"P�:'6 �A�#�B 3"P�:'6 ��" �L�P�N2P�:'6 ��#JK�O�w �5���" #. 3#Ç� 
�d�E� 4W�Q 3"P:" Z�#w �#�\�O +#I5�" �"P. ��#���"O O�h�� �. �L�.#�. Z�#w 
+�}d��L�"�L\ L�u P�Q �#�[I. OK L��\ �5qPz Ph�OK |�"�Ä Q" Æ�P� OK L�#.
�.$ �S�~�w!" � +$ ������4X"�L\ �K"K CP\ ��#JK�O �.$ �S�~�w!" OK P:�� |�"�Ä 
Pa#F KO"L�#5X" OK ��.$ �S�~�w!"� ����� ZI. OK� #����"Pw � P5W. ��#���\ �Ç�R�q 4�Ãa� 
+$ 4ÄPX �L��#� �"�L�Ä |�"�Ä P�:'6 4E6 ��#JK�O �.$ �S�~�w!"���" Q" Æ� P� OK |JL��M �#�P5�" O#2 �A�#�B ��"P.#�. �4X#���#JK�O +$ ��#���\ � �Ç�R�q 4�p�w �PJ�#.

��



�p�� 3"P�:'6 ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" |F"P� OKo}5I� �#�5�~#Ãq P:" P. |�"�Ä�K��� C�¼" � {P5�w "O #�P5�"O#2 ��" �"�Q#XP�m � �"�Q#X���� 
 �"�Q#X �#�\�O Q" �K#p5X" #. 4X" �Q� 
L�P�N1.OK 
L��\ �5qPz Ph�OK 4X" �Q��.$�5W�X�w!" �d�E� 4W�Q 3"P:" Z�#w �#����\ +#I5�" OK �w �"�L�Ä3#Ç��L�"�L\ �K"K CP\ P�Q �#�5�Wu
�Ç�R�q 3"P:"Z�#w! �������� Q" 4X" 3O#-Ä ��#JK�O �.$ �5W�X�w!" OK �Ç�R�q P:�� �L�Ä |�"�Ä+$3O"PF �>OK  s}Ã� K"�� O#.  �zP�6  {�}E� �T�Ww!"  S+  �#�P> 4ÄPX  ��.$ �S�~�w!" P. P�:'6 ,>�� 
KKPz |�"�Ä ��" OK P��l6 ,>�� �w �O"KP.�P�. � "P>" |F"P� OK �5�~#Ãq ���zP��L.#� Z�#w � {P5�w |�"�Ä ��" P. �p�� P�:'6 
�d�E� 4W�Q 3"P:" Z�#w �#�\�O cX�6 4X" �Q� � L\ L�"�J
��#���\ 3"P:"Z�#w! ��������L�5W� �L�.��Wt6 |.#u P�Q �#���Pz OK ��#JK�O �.$ �5W�X�w!" OK P:�� ��#���\ |�"�Ä

�� 6XEVWUDWHV �� 1XWULHQWV

� ��"Nm �~$K"��  � ��"Nm ��LÃ� K"��  �~$ � ��LÃ� ���X  ��#JK�O �. "O ���Ã� ��#���\ 4�p�w 
�6#�LJ 
�QO�#[w 
�5Ã�¼ �#�5�~#Ãq cX�6 #� � �Ã�-e 3O�¼ �. K"�� ��"�XL���� �#��FP�e #�� � CPe Q" �O"KP.�P�. � "P>" |F"P� OK 4X" �Ç�� ��#���\ �L\ K#� |�"�Ä �L�[I.���L.#� |�}t6 |u"LF �. O#:$ ��" �d�E� 4W�Q 3"P:" Z�#w �#�\�O #. 4X" �Q� �w L�P�N2P�:'6 ��#JK�O
�Ã�-e 3"P:"Z�#w!����������K#� ���zP� �K��� �q#a" ��L. 4X" �Ç�� 
�.�P�� #� � P�W� P��l6 L��#� ��#JK�O �XL��� �#�FPe Q" �JP. OKL�#-�#���6 �O"KP.�P��. � "P�>" |�F"P� OK ��"P.#�. �KP�N2 P�:'6 +$ ��#���\ 4�p�w �Ã�-e 3O�¼ �. � ��#���\��#���\ 4�Ãa� �Ç}. 
K�. o}5I� �#�5�~#Ãq P:" P. ��#JK�O +$ �. �L\ �q#a" Q#X�K�~$ ��#���\ |�"�Ä {#-�K�.

��



�XOP. "O |�5E� 3"P:" 
Z�#w �#�\�O #. 4X" �Q� �4X" P:�� ��#���\ 4�p�w P��l6 OK 
P5W. � n"Pe" �a"O"�KPw �w �
^I[�#� �^I[��zK�~$ ¿.#�����������^I[�#� �^I[� �zK�~$¿.#�� ZI. �K OK �~$ � ��LÃ� ���X ���"Nm ��LÃ� K"�� 
��"Nm �~$K"�� �L�Ä ¿.#���L�"|�5E� ��#JK�O �XL��� �#�FPe #� � CPe �O"KP.�P�. � "P>" |F"P� OK #��zK�~$ ��" �L�O"K O"PuL�#�> L��"Q K"��� �qK |E� �#��.$P�\ � �5Ã�¼ �#�.�a#q 
��#W�" �#�.�a#q )6L�Ä "O ^I[� �zK�~$ ¿.#��#��6 � 4X" P�N1�#Ç�" 4~��X �. �d�E� 4W�Q 3"P:" Z�#w �#����\ #. #��zK�~$ j�� ��" {P5�w �L��K�� |�Ç[6�K��� �.#�QO" �5XOK �. "O ¿.#�� ��" �p�w � ��w Ph� Q" L�#.�#��FP�e �L��K��� |�Ç[6 �QO�#[w �#�.%�Q � n"Pe" �a"O" �EdX �#�.$ )6L�Ä "O ^I[�#� �zK�~$ ¿.#��
�QO�#[w YP5Wz �PJ�#. � �R�J|�X OK 3"P��l6 
��#JK�O P�W� OK P��l6 P:" P. 4X" �Ç�� ��#JK�O �XL���3"P:" Z�#w �#�\�O 4X" �Q� #��zK�~$ j�� ��" L�L[6 3O�¼ OK �L��#�� 4��t6 #� �o�Ã`6 "O �zK�~$¿.#�� ��"�L��\ �5qPzO#w �. �d�E� 4W�Q

�Ç�S�~��. 3"P:"Z�#w! �������4�Ãa� �XOP. 
L�KPz Pw!M Pa#F KO"L�#5X" �P�N2P�:'6 �S�~�w!" �#�_J#\ �}w��#X#�\� ��� ZI. OK �A�#�B��#JK�O �5W�X�w!" OK �O��#> �Ã�#> � ��#�z �Ã�#> ��#X#�\ 
�L�Ä �#�_J#\ 4J#�\ �. ��#JK�O �Ç�S�~��.�. � L�� �#>P. P�:'6 ��#JK�O �Ç�S�~��. 4�Ãa� P. 4X" �Ç�� ��#JK�O �XL��� �#�FPe #� � CPe �L�#=�"��Y�O �K���� �K#p5�X" �d�E� 4W�Q 3"P:" Z�#w �#�\�O Q" 4X" �Q� �p�� 3"P�:'6 �L�#XO |u"LF �. O�h��CP\ P�Q �#�5�Wu OK �O"KP.�P�. � "P>" �}FP� OK ZI. ��" OK �d�E� 4W�Q 3"P:" Z�#w �#����\ Q" �K#p5X"�4X" �L\ �K"K3OL�u 
#�����z j��6 
�$ �"�O�K �#��zT�� � |9� L�~�6 
�Ç�S�~��. �K�6 �|�#\ �L�Ä �#�_J#\ �XOP.  ZI. OK �L\ �O�$¿�> 3#Ä�e" �. �>�6 #. ��#JK�O �O��#> � ��#�z �Ã�#> OK �O�O#. #� � �O"Nz�I6Pa#F KO"L�#5X" OK ���PwN~"r�q�Ç�S�~��. �#�_J#\ P. O"NzP�:'6 ��#���\ � �Ç�R�q |�"�Ä ��#X#�\  �O��#> � ��#�z ¿�"�> �Ç�S�~��. �#�_J#\ OK 3"P��l6 Q" �\#� �L�Ä3"P:" ���.Z�2  ���P6 �#�\�O ���A�� ���#���\ � �Ç�R�q |�"�Ä {P5�w �"P. �d�E� 4W�Q 3"P:" Z�#w �#�\�O ��"O"  �O��#> � ��#�z �Ã�#>�.$�#��#y5W�Q P. 3"P:" Z�#w Y�O ��"O"  

��



"�� ������#�\�O #. 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" �}FP� OK "�� �L��w �K�~$ ¿.#��L�#. �d�E� 4W�Q 3"P:" ���z ��" Z�#w #� � {P5�w �#�\�O +#I5�" OK �L��\ {P5�w �d�E� 4W�Q 3"P:" Z�#w!�K�\ �>�6 P�Q 3#Ç� �.D~#_� �Q#X�K#�$ � ��#�5J#X 3�$��\#� 4�~#Ãq Q" �\#� 
"�� �zK�~${P5�w �#�\�O ��"O"  �.$ � �Ç[J |t� � |�F |�#X� Q" �\#� 
"�� �zK�~${P5�w �#�\�O ��"O"  �aPu ¿.#�� |E� OK "�� �zK�~${P5�w �#�\�O ��"O"  L�#> L�"Q K"�� �L�"Q�X Q" �P�zZ�2  L�#> L�"Q K"�� D�E¼ ¿qK  
Å#6 
Rz �L��#� �.$�w �. ��#t� �#�#�z �O#w {#�� 
�\#2 @~#� �L��#� "�� �Ã�-e �zK�~${P5�w �#�\�O ��"O"  ��� � |�-�ÇX"
�Ç[J �S�~�w!" � v!#J ������Ã�#�> � ��#��z �Ã�#�> ¿dt�� OK �S�~�w!" �#��zT�� Pa#F KO"L�#5X" OK ��Ç[J �S�~�w!"� ����� ZI. OK4X" �Ç�� �L\ K#� ¿�"�> �4X"�L\ �K"K CP\ ��#JK�O �XL��� �#�FPe #� �CPe �K�LE� #� � |E� OK�O��#>P. �p�� 3"P:" Z�#w O�h�� �. �L�\#. P�N2P�:'6 ��#JK�O �XL��� �#�FPe #� � CPe �O"KP.�P�. � "P>" |F"P� OKP�Q 3#Ç� �. �>�6 #. �"�T�� �d�E� 4W�Q 3"P:" Z�#w �#�\�O 4X" �Q� 
v!#J �zK�~$���A�� � ¿�"�> ��"�K�\ �5qPz Ph�OK�Ç[J �S�~�w!" �L�Ä �#�_J#\ {P5�w!  ��#�z �Ã�#> {P5�w!  �O��#> �Ã�#> {P5�w!  �w!#J �#��#y5W�Q gpF  v!#J �zK�~${P5�w!  �aPu ¿.#�� {P5�w!  

	3#\#Ã6O" � 3�¼
 "L¼ �zK�~$ ������"P. 4X" �Q� �w ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" |F"P� OK "L¼ �zK�~$ �L�Ä ¿.#���4X" P�Q CP\ �. K��� ��"O" "O ��#�\�O �$Z�#w #� � {P5�w!D~#_� �Q#X�K#�$ � ��#�5J#X 3�$��\#�  �.$ � �Ç[J |t� � |�F |�#X�  �aPu ¿.#�� OK "R[6$ K"�� Q" �K#p5X"  
��



�Ä#�5>" � �K#_5u" 3"P:"Z�#w! �����c�E� P. ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" Q" �\#� �d�E� 4W�Q 3"P:" Z�#w O�h�� �.�K�\ �>�6 �T�� �. P�Q �L�Ä3#Ç� �. 4X" �Q� �Ä#�5>" � �K#_5u"�a"O" �P.O#w �T�� 3#hF��  #�FPe #� � CPe �K�LE� � |E� 4u�� 4�Ã�> � ���.4�Ã�> �#��zT�� �. �>�6 #. 4�Ã�> ��#>�.#>  �y��Pq 3#�LJ � �\Q��$3#�LJ 
�Ç\R2 3#�LJ  �Ã�-e �L\4i#pF se#�� {P5�w!  ��#5X#. �L\4i#pF se#�� {P5�w!  �y��Pq O#:$ {P5�w!  �Ã�-e 7K"�F � D�"�X {P5�w!  ����" � 4i#pF  
�5\"L�. 3"P:"Z�#w! �����#� � CPe Q" �O"KP.�P�. � "P>" |F"P� 
L�KPz Pw!M Pa#F KO"L�#5X" OK ��5\"L�. 3"P:"� ��� ZI. OK �w�#�B�#�w!#X 
#�FPe #� � CPe OK |m#\ �#�wO#w P. �5\"L�. ��X3"P:" #. �"P�� 4X" �Ç�� ��#JK�O �XL��� �#�FPe3"P:" ���z��"Z�#w O�h�� �. �L\#. CPe �td�� �#�w!#X P. P5Ã�X� LF OK ���A�� � CPe �K�LE� #� � CPe |E��5qPz Ph�OK � ��� ZI. OK O�wN�3"P:" j�� ,WF P. �d�E� 4W�Q 3"P:" Z�#w o}5I� �#����\ 4X" �Q��K�\ �>�6 L�#.�� �T���. P�Q �L�Ä3#Ç� �. #�\�O ��" +#I5�" OK �K�\���. �#��O#��. {#t5�" {P5�w!  ��#���\ � �Ç�R�q 3"P:" {P5�w!  #��#zO#w OK ��Nl6 4\"L�. K�-�.  O#w c�E� � #��#zO#w �Q#W�.  CPe �td�� � �K�LE� OK �PW� �#��O#��. Q" �\#� 3"P:" {P5�w!  CPe �K�LE� � |E� OK ����Ä4\"L�. 4�Ãa� {P5�w!  L�L> �#��O#��. �L�$ K�>��. Q" �P�z�}>  #��O#��. j��\ Q" �P�y[�2  ��u#� {P5�w!  �"�td�� �5\"L�. 3#�LJ 4�P�L� OK |�5E� �#��O"�\K ¿qO  

��



�� (QYLURQPHQWDO PRQLWRULQJ �� 7HFKQRORJ\

� �d�E�4W�QZ�#2 ��#�P. ��h�6 ��
#���#�P. 3#��R> 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q 3#Ã~#d� Q" ZI. ��" OK�"P>" �td�� #� � "P>" |E� OK �d�E� 4W�Q K�>�� 4�Ãa� D�P[6 �"P. �w � ��#��O�$�q � #�O#Ç�"O��Ã� 4X"�L\ �5qPz O#w �. Pa#F KO"L�#5X" OK �K�>�� ¿a� ��#X#�\� � ZI. OK �w #�FPe #� � CPe�#��FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �d�E� 4W�Q Z�#2 Q" |¼#F 3#Ä�e" �KKPz!�4\"K L�"�J KP.O#w P�Q ZI. �X OK ��#JK�O �XL���#�FPe #� � CPe |E� �Q#X�K#�$ � o~"�5W."� �#��Q#X � CPe �}¼" P¼#�Ä �#�5J#X � +#�FPe #� � CPe Q" �O"KP.�P�. � ;P�wN~"r��q �+� � �o~"� �#�[I�. �. K�LE� )6L�Ä ���>�6 �}FP� OK �d�E� 4W�Q Z�#2 �#�O#Ç�"O�}FP� OK �d�E� 4W�Q Z�#2 �"P.
���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#y�� OK �KKPz��OK 4X" �Ç��� ��w �d�E� 4W�Q |�"�Ä � Z�#2 K�LF 
n"L�" �. #��6 #�FPe #� � CPe Q" �O"KP.�P�.OK �d�E�� 4W�Q Z�#�2 |�#�w 3#��R�> �K�\�� �L�W. 
L�\#.�5\"K �"�T�� 4���" �O"KP.�P�. �}FP�L�"�J ��"O" �}�_p6 �}FP� #� � �O"KP.�P�. �}FP� |�Ã~"O�5XK OK #�FPe #� � CPe Q" �O"KP.�P�. �}FP��L\3#Ã~#d� ���>�6 �}FP� OK �d�E� 4W�Q �#�P5�" O#2 � |�"�ÄZ=�X �Z�#2 ��#�P. �"P. �w �6#Ç� ��}w!CP\ 
�L�$ �2 OK �w ��#�[I. OK L�Ph�KO�� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO"�4X" �L\ �K"K
#�[=�X CPe � �L�.�#�Q 
�L�Ä �#�_J#\ ���Ã6 ����#y��� OK ���A��� � #�FPe #� � CPe |E� �Q#X�K#�$ �#y�� OK �d�E� 4W�Q 3"P:" ���Ã6 O�h�� �.�.#��QO" 3#Ã~#d�� ��Pz ��O Z�2 OK �KLÃ5� �#�_J#\ 
�5W."� �#��Q#X � CPe �}¼" P¼#�Ä �"P>"#���6 �L�#��� O#�w ��. �d�E�� 4W�Q �.#��QO" OK 4X" �Ç��� #���$ ��� �w 4X" �KP5Wz �d�E� 4W�Q�L��\ �K"K O"Pu �>�6 KO�� L�#. 
L�5W� P�Q c�"P\ L>"� �w ��#�_J#\"P>" � �Q#X�K#�$ P:" P. P�N2P��l6 �#�_J#\  �d�E� 4W�Q 3"P:" �JP. �XOP. �"P. �K#p5X" |.#u �#�_J#\  |.#u �#�P5�" O#2 ���Ã6 
 3#Ã~#d� �L��K �#=�" ��Pz �__I6 3O#�� �P�zO#w �. #. � r�q �d.#a �K �. �>�6 #.�K�\�� PW�� 4~��X �. Z=�X�4X" �L\ �#�. P�Q �#�5�Wu OK #�P5�"O#2 Z=�X �Z�#2 ��#�P.

��



Z�#2 �L�Ä|�"�Ä �����#�� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �Py�¿�#> �w L\#. �LF OK L�#. Z�#2 ��#�P. �"�5E� � 4ÃX���" �L��\ ��Ã� 4uK #. � �KP[q 3O�¼ �. L�#. ��#�P. ��" �}¼" P¼#�Ä �L�w ���`6 "O ��#JK�O �XL��� �#�FPe�Q" L�6O#-Ä P¼#�Ä

�� 7HFKQLTXHV �� ,QVWUXPHQWDWLRQ

,I5�� � �#��q � #��O�$�qCP\  �L\ �5qPz O#w �. � |�#X� � O"R."  

�� 6FKHGXOLQJ �� 3URFHGXUHV

�Z=�X ��#�Q ��#�P.  �Z=�X Y�O  �O#�$ |�}E6 � ��R=6  �O"KP.����� |E� ��>�6  � L�P�z O"Pu Ph�L� #�_J#\ � #�P5�" O#2 ���Ã6 �"P. Ph�KO�� �6#Ä�e" ¿.#�� �L�RzP. OK L�#. R�� PwN~"r�q P¼#�Ä�KKPz VÇÃ�� �L\ �O�$KPz3#Ä�e" 4E¼ Q" �#���e" � K#�5Ä" ,}> �"P. �d�E� 4W�Q YO"Rz OK
3#Ä�e" �L�Ä¿.#�� �������

�� ,QGLFDWRUV �� ,QGLFHV

�L��\�� �¼�J P�Q ZI. �K OK � #�_J#\ � � #��p~�� ]�_JOK 3#Ä�e" ¿.#�� ���Ã��d�E� 4W�Q Z�#2 ��#�P. cX�6 �L\ �O�$¿�>3#Ä�e"  #�FPe #� � CPe �. b�.P� NJ'� � ¿.#�� OK K�>�� 3#Ä�e"  �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK Ph�KO�� �#�_J#\ � #��p~�� �$�e �w4X" �6#Ã~#d� |�#\ K�>�� 3#Ä�e"4W�Q Z�#�2 ��#�P�. �}�X��. 3#Ä�e" ��" KO"�� Q" �JP. OK �L�"�L\ Z�#2 ���Ã� �#�K#�� � #��#zO" cX�6 �-u�5qPz O#w �. ¿.#�� Q" Ph�qP¼ �L��\�� �5qPz O#w �. �.#�QO" OK V1X � �L\ |��Ç6 
�.#�QO" 3#Ã~#d� ��Pz �d�E�3#Ä�e"]�_JOK �w��" ��a �L\3#Ä"P� L�#. 4\Nz �$ CP\ ����� ZI. OK �w�6#Ç� ��}w 
PwN~"r�q �L\

�� 'RFXPHQWDWLRQ �� )LHOG PHDVXUHPHQWV

�L��\ L�u ��#�a OK4uK �. � ¿>P� 3#_I[� L�#. K�>��OK NJ'� Q" �L\ ;"PI5X" 3#Ä�e" ���A�� � � ��"PE¼ Z�#2 �}�X��. �L\ �O�$¿�>3#Ä�e" L�#. {#F P� OK�L��\Æ�Çp6 Py�LÇ� Q" YO"Rz OK ��"O" �#y��

��



#��O�$�q KP.O#w! �������OK �KO"K 3O�P�a Z�#�2 ��#�P�. OK �L�\ �K#p5X" �#��O�$ �q OK �L\ �5qPz O#w �. �#�Ç��Ç6 Ph� Q" �}�#w CP\�5qO O#w �. �O�$�qD�E¼ KPÇ}�Ä Q" �#���e" �~'W� O#wK�JZ=�X ��O"KP.����� �#�\�O �P�zO#w �. ]�_J�K�\ ��"O" �#���e" {�_F �"P. �q#w |��K 4X" �Q� � �K���,Ww �"�T�� 4���"
|�#X� � O"R." �������Y�O 
�P�z!�Q"L�" |�#X� � O"R." 4�X#WF � 4uK Q" �}�#w CP\ L�#. �L\ �5qPz O#w �. |�#X� � O"R." ]�_JOK

�� &DOLEUDWLRQ �� 0RQLWRULQJ VFRSH

�KKPz ��"O" �$ �XOQ#. � � ���X"P-�~#w!
Z=�X ��#�Q ��#�P. ��������"P. �L\ ���Ã6 �#�}E� ���A�� � Ph�KO�� �#�_J#\ � #��p~�� ,WFP. Z=�X � �O"KP.����� ��#�Q ��#�P.��#X#�\� ��� ZI. OKZ=�X ��#�Q ��#�P. 
�L�Ä �#��p~�� ]�_JOK �KP�N2�� P��l6 Z=�X � �O"KP.������Q��#���#���" O Pa#F KO"L�#5X" OK ��K#_5u" � �Ä#�5>" c�E�� ��� � �P�N2P�:'6 �5J#�\��. �#�_J#\ �}w!�4X" �L\ �#=�"�~#X Æ� |u"LF �O�KÆ� �. #��$ �"�O�K � �}_q 3"P��l6 � #��p~�� ,~#m Z=�X Q" �#���e" {�_F �"P. ���Ã�
�O"KP.����� ��#�P. 
4uK #. L�#.�� 4X"�L\ CPe �P5�#6�w �O�K �"P. Z�#2 3#�}�Ä �A�#�B �4X" Q#�� Z=�X�KKPz ��>�6 �Z�#2 ���"K �Z�#2 �O�K � K�\ �XOP. �O#�$ |�}E6 � ��R=6 �T�� �. �Z�#2 P6"�6 
Z=�X Y�O�"�O�K �#�5�~#Ã�q #�� � #�����z �}_�q �#�6P>#�� �L��#� �Ç�S�~�w!" |�#W� �JP. �. ��#6�w �O�K ���B b#-6O"�L-}e�� "O �q#w ��>�6 � �K���,Ww �"�T�� 4���" �Ç�S�~��.

Z=�XY�O �������Q" �JP. �L�"�L\^I[� �}}�~"��. � �O�[w KLÃ5� �#�KO"L�#5X" OK KO"�� ,~#m OK Z=�X �"P. �Q� �#�\�OK��J �#�> OK Pa#F KO"L�#5X" OK �P�N2P�:'6 �5J#�\��. �#�_J#\ �}w ��#X#�\� ��� ZI. OK #�\�O ��"OK �L\ �K#p5X" Y�O |�#w 3#_I[� 4X" �Q� �L�"�L�KPz Pw!M �d�E� 4W�Q 3#Ã~#d� ��Pz ��#���"O �"��Ä�.3O�¼ �. �L\ �5qPz O#w �. Y�O �A�#�B �K�\ L�u R�� 4q#� 4XK �"L. �"�6�� �w �NJ'� � Pw!M YO"Rz ����a��#�2 ��>��6 ���" OK 4X" ���L�. �KKPz ��"O" �$ ��}Ä � ��q ��>�6 � Y�O |�#w CP\ L�#.�� 
4W�� KO"L�#5X"

��



�K�\ ��"O" L�#. R�� Y�O�6#t�tE6

�� 6DPSOH UHSOLFDWLRQ �� 0HDQ

��"P.#�. 
KO"K �"�T�� 4���" Z=�X Y�O Q" �#���e" {�_F �"P. �T�� �. � Z=�X � �O"KP.����� O"PÇ6 K�LF�K�\ L�u Z=�X Y�O OK L�#.
�O#�$ |�}E6 � ��R=6 �������Q#��� KO��� �O#��$ |�}E6 � ��R=6 
Ph�KO�� �#��#�Q � #�}E� OK �L\ 4\"KP. �#������ ��wo�¼�6 O�h�� �.� |�#\ 4X" �Q� �O#�$ |�}E6 � ��R=6 �L\#. �5\"K K�>� �$ KP.O#w �LÄ �"P. �q#w ��>�6 Py� 
K�. L�"�J���Q$Z�2  � ��y�#��  

�� 6WDQGDUG GHYLDWLRQ �� 6WDQGDUG HUURU

� O#�Ã� n"PE�"  � O#�Ã� �#dJ  

�� &RQILGHQFH LQWHUYDO IRU WKH PHDQ �� 6DPSOH VL]H

� ��y�#�� �"P. K#�5Ä" K�LF  

�� 'LYHUVLW\ ,QGLFHV �� 6SHFLILF GLYHUVLW\ LQGLFHV

KO"�� �JP. OK � #����z j��6 �#�_J#\ �A�#�B �L\#.�L\ ^I[� L�#. � #������ �Q"L�" 3�#F ��� OK �L\#.�K�\ �K"K CP\ L�#. � j��6 ]#J �#�_J#\ 
L\#.�L\ �5qPz O#w �. �Ç[J �"O��#> 4�Ã�> L��#�
Z=�X |E� ��>�6 �������4W�Q �.#�QO" OK �$ �P.O#w � #��p~�� j��,WFP. #��O"KP.����� |E� #� � #��p~�� Z=�X �"P. Ph�KO�� �#�}E�ZI�. OK �KO"K 3O�Pa �q#w ��>�6 #�}E� ���z��" +#I5�" �"P. ��"P.#�. �L�w�� ,Ww �"�T�� 4���" �d�E�+#I5��" O�h��� �. �Q� �#���#���" O Pa#F KO"L�#5X" OK �P�N2P�:'6 �5J#�\��. �#�_J#\ �}w ��#X#�\� ����4X"�L\ �#=�" #��p~�� Q" �JP. Z=�X �"P. |E�
�L�Ä�#�_J#\Z�#2 ������XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" OK �L�Ä �#�_J#\ Z�#2 OK 4���" #. 3#Ç� ZI. ��" OK�L�"�L\ �K"K CP\ P�Q �#�5�Wu OK �O"KP.�P�. � "P>" |F"P� OK ��#JK�O

�X#�\"�� �������

��



�4X" �O�P�a 
#��FP�e #�� � CPe �td�� #� � |E� OK �X#�\"�� 3#Ä�e" �O�$¿�> �"P. Z�#2 ��#�P. CP\#�P5�"O#2 ��" �#�� OK �L�"�L\ ^I[� Pa#F KO"L�#5X" ����� ZI. OK 4���"#. �X#�\"�� �L�Ä �#�P5�" O#2�KKPz D�P[6 R�� #��$ Z=�X Y�O � �L\ ��Ã� �L�Ä�#�P5�" O#2 #�FPe #� � CPe �#��zT�� #. �d."O OK 4X" �Q��. L�#. P�Q 3#Ç� KO�� �K P� OK �w4X" �L\ �#=�" �#�[=�X #� � K�>�� O#�$U#X"P. )6L�Ä #�P5�"O#2 ��" ���Ã6�L��\ �K"K CP\ �KP[q � �¼�J 3O�¼Pa#F KO"L�#5X" ����� ZI. OK O�wN��X#�\"�� �#��K"K ¿.#��  �K#p5X" KO�� �X#�\"�� �#��#y5W�" ��uO � |E�  �P�z!�Q"L�" �#�Q 3L� � P6"�6 
�P�z!�Q"L�" |�#X�  �O"KP.KO�wOY�O  #�P5�"O#2 ���Ã6 � #��K"K |�}E6 � ��R=6  
+�XO � ��#JK�O Æ�~�OL�� 
�S�~�OL�� �������OK O�wN��#�P5�" O#2 �#�� Q" Ph�KO�� �L�Ä�#�P5�" O#2 
��#JK�O �XL��� �#�FPe #� � CPe �#��zT�� �. �>�6 #.Pa#F KO"L�#5X" OK �+�XO �Z�#XPq� ����� 
���#JK�O Æ�~�OL��� ����� 
��S�~�OL��� ����� �#�[I.��Pz cX�6 �B � L�\#.�L\ Z=�X �5~�K �#��#zO" cX�6 �B #�P5�"O#2 ��" Z�#2 3#�¼�_J �L�KPz ��Ã� L�#.�KKPz^I[� �KP[q LF OK P�Q CP\ �. L�#. 
L�\#. �L\ �P�z!�Q"L�" �6#Ã~#d��L\ K#� �#�[I. OK O�wN��#��K"K ¿.#��  �O"KP.����� #� �Z=�X �#��#y5W�" ��uO � |E�  �P�z!�Q"L�" �#�Q 3L� � P6"�6 
�P�z!�Q"L�" |�#X�  #�[�#�Q$ � #��K"K 4-: Y�O  #�P5�" O#2 ���Ã6 � #��K"K |�}E6 � ��R=6 Y�O  �a#�O �#�~L� #� � �T�� 3#-X#E� Q" �K#p5X" Y�O  

�X#�\ v!#J � �X#�\���Q �������#� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �w �X#�\ v!#J � �X#�\���Q 3#Ã~#d� Q" �5XK �$ �XOP. Y�O
�O"KP.������ ��y~" �|�#\ L�#. CP\ ��" �K�\ �K"K CP\ L�#. KO"K 4���" �O"KP.�P�. � "P>" �}FP� OK #�FPe�L\#. #��K"K |�}E6 � ��R=6 �#�Ç��Ç6 � �O"KP.����� Y�O 
�y~" ��" +#I5�" ��>�6
�EdX�#�.$ �������#. 
��#JK�O �XL��� �#�FPe #� � CPe �#����Rz Q" P�N2P�:'6 �EdX �#�.$ �d�E� 4W�Q Z�#2 ��#�P. )���Ä

���



�� %DFNJURXQG FRQGLWLRQ �� 6SDWLDO FRYHUDJH

�K"K CP\ L�#. �Ç�S�~�w!" � ��#���\ 
�Ç�R�q �#�P5�" O#2 Q" �Ä" � ����Q 4�Ãa� �L��w ���Ã6 �#�P5�" O#2 �. �>�6�L�"�L\ �K"K CP\ P�Q �#�[I. OK ��#�P. ��" OK 4���" #. 3#Ç� �K�\
��#���\ � �Ç�R�q �#�P5�"O#2 ���������Pa#F KO"L�#5X" ����� �#�[I. OK C�P[� �EdX �#�.$ ��#���\ � �Ç�R�q �#�P5�" O#2 Z=�X Y�O � ��#�P.��#�P. �K�\ �K"K CP\ L�#. 
L�P�N2P�:'6 ��#JK�O �XL��� �#�FPe #� �CPe Q" �O"KP.�P�. � "P>" Q"4X" �Ç�� �w!

�� 7HPSRUDO FRYHUDJH �� 3DWWHUQ


�#�Q 3L�
 � ��#�Q Z\�2 � 	s�Ä � DdX
 � ��#`q Z\�2 K#=�" O�h�� �. �q#w 3#��R> #. L�#. �O"KP.������K�\ �>�6 �}_q 3"P��l6 �. �T�� �. � KKPz ��"O" #�[=�X �"P. 	P6"�6CP\3"P:" ���.Z�2 OK�a#�O �#�~L� Q" �K#p5X" #� �3#-X#E� �#�\�O 4X" �Q� 
#��K"K NJ" �#�\�O P. ���Ä�KO"K 3O�Pa �T�� �. �a#�O �#�~L� #� � 3#-X#E� Q" �K#p5X" �#�5�K�LE� CP\ �L��\ �K"K
�.$ �Ç�S�~�w!" �#�P5�"O#2 ���������Q" ��#�[I. �KKPz ^I[� L�#. Pa#F KO"L�#5X" ����� ZI. OK C�P[� �.$ �Ç�S�~�w!" �#��zT�� ���Ã6 Y�O]�_JOK3#��R> #. �"P�� L�#. 
K�\�� b�.P� �#5W�Q�K #� ��.$ �L�Ä�#����z ��"�"Pq #� � K�>� �. �wZ=�X

�� 'XUDWLRQ �� )UHTXHQF\�� 7D[RQRPLF GHWHUPLQDWLRQ �� 5HIHUHQFH FROOHFWLRQ

3#��R> � KKPz^I[� L�#. �$ L��#6 � � �����Ww!#6 ���Ã6 Y�O �L\#. 3"L�#[� � P6"�6 � � �#�Q 3L� 
� �y~"�K�\ ��"O" L�#. ��#X#�\ ��"L6 �"P. �Q��#�\�O #� � ��NJ'� �Ä��=�� ���6�#�P5�" O#2 �Ã�-e 3"P��l6 Z=�X �"P. �K#��[�2 �#�\�O #� � �5\Nz OK �L\ �5qPz O#w �. �#�\�O Q" �FP\

�� %LRORJLFDO LQGLFDWRU ��� 6WDQGDUG HUURU

���Ã6 c."�a 
L�"�L\ ���Ã6 ��"�p~�� �#����z ���Ã6 ��#2P. #�\�O ��" �A�#�B �KKPz ��"O" 4X" �Q� �Ç�S�~�w!"�KKPz^I[� L�#. #����z ��"#� � CPe �O"KP.�P�. #� � "P>" Q" �w �L�Ä�#����z OK �O#5qO #� � �Ç�S�~��R�q P�:'6 ���zP� ���.Z�2 U#X" � ��#2�. L�#. �XOP. � 8E. ��" �K�\ �K"K cW. � CP\ 4X" �Q� 
K�\ �\#� 4X" �Ç�� ��#JK�O �XL��� �#�FPe�KKPz ��Ã� R�� ,�"Pa ��" �� O#�Ã� �#dJ � �y5W-�� ,�"Pa � K�\ �K"K c.OZ�#2 ��#�P.���Ã6 4X" �Q� 
�O"KP.�P�. � "P>" Q" #�P5�"O#2 ��" �P�N2P�:'6 � L��\�� #����z P. O#[q ,>�� �w ��#�P5�"O#2� "P�>" P�:" P�. 3"P�:" L�L[6 ���A�� � CPe |E� �Ã�-e c�"P\ �. �>�6 #. #�P5�"O#2 ��" ���Ã6 Y�O � L��\�K�\ �K"K CP\ L�#. CPe Q" �O"KP.�P�.

���



����QP�Q �#�.$ ��������Q� Pa#F KO"L�#5X" ����� ZI. OK C�P[� ����QP�Q +$�#��zT�� ]�_JOK 3#Ä�e" �O�$¿�> �#�\�O��Ã� L�#. R�� ����QP�Q +$ DdX ���A�� � ��#���\ 
�Ç�R�q 4�p�w �P�z!�Q"L�" �#�\�O �K�\ �K"K CP\ 4X"P�:'6 ��#JK�O �XL��� �#�FPe #� � CPe �O"KP.�P�. #� � "P>" Q" ����QP�Q �#�.$ �A�#�B 
4X" Pw!M �#�#\ �L��\����QP�Q +$3#Ã~#d� �"P. ���R~3O�¼��" P�m OK 
4\"K L�"�J �"R~" 3#Ã~#d� Q" ZI. ��" 
KP�N1. �>�6 |.#u�4\"K L�"�I� K�>�
�X#�\4�Ã�> � �a"O" �P.O#w! ����������Ã6 �"O PX P. 3�Ç[� ���A�� � CPe �K�LE� #� � |E� OK �a"O" �Ãu"� �P.O#w ��#X#�\ OK #��O"�\K ��}w!4X" �Q� Pa#F KO"L�#5X" ����� ZI. OK C�P[� CPe �K�LE� OK �Ä#�5>" � �K#_5u" �#��zT�� � 4�Ã�>�L��\ Pw!M L�#. R�� �a"O" �P.O#w #� � 4�Ã�> ���.Z�2 �#�\�O � 3#Ä�e" ¿.#�� �L��\ �K"K CP\
�Ç[J �Ç�S�~�w!" �#�P5�"O#2 �������Pa#F KO"L�#5X" 
����� ZI. OK C�P[� CPe �K�LE� #� � |E� �Ç[J �Ç�S�~�w!" �#��zT�� ��#X#�\ Y�OL\ Pw!M 	��������� ZI.
 �.$ �Ç�S�~�w!" �#�P5�"O#2 �"P. �w �6#hF�� Y�O ��" OK �K�\ �K"K CP\ L�#.Ph�OK �e�.P� �#�6�#p6 P�#X � �S�~��R�q 
�"O��#> �#��#y5W�Q OK 3�#p6 4X" �Q� #��6 
4\"K L�"�J KO��� ���.Z�2 ���tÄ �#����\ � � �����Ww!#6� ��#2P. Z�#2 Y�O |�}E6 � ��R=6 L�#. ZI. ��" OK �L��\ �5qPz!

�� 0HWKRGRORJ\ �� 2EMHFWLYHV

�KKPz ��"O" � �X#�\Y�O 3#��R> ���A��
�O"KP.�P�. �}FP� �d�E� 4W�QZ�#2 ��#�P. �T�� 3#hF�� ������#��FP�e #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� ���>�6 �}FP� OK 
L�KPz Pw!M � ZI. j�P\ OK �A�#�B4X" �Q� #���6 � 4W�� Q#�� �O"KP.�P�. �}FP� OK �d�E� 4W�Q Z�#2 b�W-� ��#�P. ��"O" �. ��#JK�O �XL����KKPz ��"O" ����Q ��" OK P�Q 3#Ä�e"

�� 6FRSH

3#Ã~#d�� �#��5q#�� ��. �>�6 #. �d�E� 4W�Q Z�#2 ��#�P. �K�LF � � n"L�" Q" �KP[q � P_5I� �#�.  ���>�6 �}FP� �d�E� 4W�Q �.#�QO"�O"KP.�P�. �}FP� OK b�W-� Z�#2 �. L��Q#�� �d�E� 4W�Q �#�P5�" O#2 Q" �5XP�q ��"O"  ��#�P. ��~�" ��>�6 O�h�� �. v!#J 
"�� 
+$ �L��#� �d�E� 4W�Q |�"�Ä �"P. �L\ ���Ã6 �#�KO"L�#5X" Pw!M  �O"KP.�P�. �}FP� OK �d�E� 4W�Q Z�#2

���



�L�Ä3#q�5J" CP\ � �O"KP.�P�. �}FP� Z�#2 ��#�P. � ���>�6 �}FP� Z�#2 ��#�P. Q" �P_5I� �W�#t�  ��#�P. �K ��"�K"K CP\ZI. ��" �T�� KO"L�#5X" OK 	�}�_p6 CPe
 �O"KP.�P�. �}FP� OK �d�E� 4W�Q Z�#2 ��#�P. 3#��R>�4X" �L\

� � %DVHV �� 0RQLWRULQJ 3URJUDP HOHPHQWV

#�[=�X �"P. � ��#2 c�"P\ ���Ã6 ����w4X" �KLÃ5� �#�[I. |�#\ ��#JK�O �XL��� �#�FPe #� � CPe ���>�6 �}FP� �d�E� 4W�Q Z�#2 ��#�P.��#X#�\ �}wY�O �L�"�5q#� �h� c�E� �Ä#�5>" � �K#_5u" 
�Ç�S�~��. 
��#���\ 
�Ç�R�q �#�P5�" O#2 U#X"P.4X" �Q� Æ� P� OK �w �"�T�� 3#hF�� �PJ�#. � #�P5�"O#2 Z=�X �t�Pe 
#�[I. ��" Q" Æ�P� OK #�_J#\Z�#2 P¼#�Ä Q" Æ� P� �"P. �w �"��#2 c�"P\ ZI. ��" OK �4X" �L\ �K"K CP\ ��� ZI. OK L��\ �5qPz Ph�OKL�#. �.#�QO" 3#Ã~#d� OK #��$ ��R~ ��>�6 � 3#_I[� ���Ã6 O�h�� �. �d�E� 4W�Q � ��q 3#hF�� #. �d."O OK�4X" �L\ �K"K CP\ P�Q �#�5�Wu OK 
K�\ �5qPz Ph�OK
� Z�#2 P¼#�Ä �����|�#�\ D�P�[6 ��" �4X"�L\ �K"K CP\ Pa#F KO"L�#5X" � ZI. OK �d�E� 4W�Q K�>�� ¿a� D�P[6 Y�O|��Ç[6 "O Z�#�2 ��#�P�. �L��Ä P¼#�Ä �w 4X" �Ä#�5>" � �K#_5u" 
�Ç�S�~��. 
��#���\ 
�Ç�R�q �#�P5�" O#2��#�P. �#�[=�X CPe � �L�.�#�Q 
��� �#�_J#\ ���Ã6� ��� ZI.OK O�wN��}w3#hF�� ,WFP. �L��K��Z�#2 P¼#�Ä Q" Æ� P� �"P. �KKPz�� ��h�6 �d�E� 4W�Q �.#�QO" �"P. �Q�3#Ä�e" �O�$¿�>�"P. Z�#2 �T���"�5q#��h�� 3O��¼ ��. �d�E� 4W�Q �.#�QO" YO"Rz OK � K�\ |�Ä P�Q �#�[I. OK C�P[� ���\ �. L�#.���KKPz VÇÃ��
Z�#2 n"L�" �������\�O �. �XOP. 4E6 �#�P5�" O#2 Q" ���Pz #� � #�P5�"O#2 Q"Æ� P� Z=�X Q" O�h�� #� �nL�L�#. �}FP� ��" OK�d�E� 4W�Q �.#�QO" 3#Ã~#d� #. �d."O OKZ�#2 �}FP� ��" �w�6#Ä�e" 4X" �Q� Py�K 3O#-Ä �. �K�\ �K"K CP\�KKPz^I[� C�a� �. L�w�� ���'6 |w OK

Z�#2 3#_I[� �����
Z=��X Y�O � �O"KP.������ L��#�� Z�#�2 �}¼" ��>� L�#. #�P5�"O#2 Q" ���Pz #� � #�P5�"O#2 Q" Æ� P� �"P.��R=6 ��.#�QO" Y�O �PJ�#. � #�[=�X P6"�6 
�O"KP.����� P6"�6 � #������ K"LÃ6
Z=�X � �O"KP.����� �#�}E��KKPz ��Ã� ��\�O �. #��K"K |�}E6 �

���



�� %DVH

� ��>�6 ��#2 ������. {�¼� �#5X"O OK Z�#2 ��R~ �d�E� 4W�Q 
��q 
��}Ä ��#2 #�P5�" O#2 Q" ���Pz #� � #�P5�" O#2 Q" Æ� P� �"P.�KKPz f�E}� L�#. P�Q 3#Ç� 4�Wu ��" OK �K�\ �K"K CP\4X" �Q� 
n"L�"�PJ�#�. � Z=�X � �O"KP.����� Y�O 
Z=�X � �O"KP.����� �#�}E� +#I5�" �"P. �td�� |��K ��"O"  #��K"K �.#�QO" � |�}E6 � ��R=6 Y�OOK O�wN� n"L�" �. {�¼� � |w OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� #. ZI. ��" OK Z�#2 b#-6O" ��>�6  ����� ZI.Ph�KO�� �#�P5�" O#2 #� � P5�"O#2 Z�#2 ��>�6 �#5X"O OK #�~�L5X"� 3#9F#-� ��}wOK �q#w¿.#��� NJ'� ��"O"  
�d�E�4W�Q Z�#2 ��#�P. ��"P>" 4�P�L� ���O�h�� �. ��#2 3#Ä�e" �O�$KPz�"P. �6#Ä�e" ¿.#�� 
L\ Pw!M �3#Ä�e" �L�Ä¿.#��� ������� ZI. OK �A�#�B�K�\�� �¼�J P�Q ZI. �K OK �d�E� 4W�Q 4�Ãa� o�¼�6�}}�~"��. 3#Ã~#d� 
�6#t�tE6 Rw!"P� 
#��#y[�"K 
�5~�K �#��#�Q#X OK K�>�� 3#Ä�e" � O#�$  ��"PE¼ �6#t�tE6 �#�5�~#Ãq cX�6 �L\ �O�$¿�>3#Ä�e"  ��� � ��� �#�[I. OK O�wN���Q"�� �. �>�6 #. 3#Ä�e" |�}E6 � ��R=6 
Z=�X 
�O�$¿�>3O�¼ �K P� OK�#�[I. OK 4�P�L� ��" {#�Ä" Y�O �4X" Z�#2 ��#�P. ��"P>" 4�P�L� �#�5�~��W� �P�Q OK 
Pa#F KO"L�#5X"�4X" �L�$ P�Q

Z�#2 4�P�L�Y�O ������.#�QO" 3#Ã~#d� OK 4�P�L� ��d�E� 4W�Q 4�P�L� CPe ��"O"� �"��Ä 4E6 Pa#F KO"L�#5X" ����� ZI. OK�KO"N�z P��Q 3���Ç[6 �L�Ä��. 3#Ã~#d�� |�F"P� ��}w OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q�4X"�L\�P�� 3O"Q�3��Ç[6 OK 4W�Q c�E� LF"�  �P�� 3O"Q� �"LI5X" OK 4W�Q c�E� �X#�\O#w ��Pz!  �5~�K #� � �¼�_J ZI. OK C�¼�M O�#[� �#XL���  �L\ �K"K CP\ P�Q �#�5�Wu OK Z�#2 4�P�L� OK 
#��$ �P�zO#w �. 3O�¼ OK PwN~"r�q3��Ç[6 Q" Æ�P� Zt��4X" �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4�P�L� Q" ��R> Z�#2 4�P�L� "P�Q �4X"

���



�P�� 3O"Q� �d�E� 4W�Q LF"� OKZ�#2 4�P�L� �������OK ��#JK�O �XL��� �#�FPe �}¼" �#�~�5� Q" �Ç� �"��Ä �. �P�� 3O"Q� OK �d�E� 4W�Q LF"� K�>� 4���"���Q"�� �. �>�6 #. �A�#�B �4X"�L\ Pw!M Pa#F KO"L�#5X" OK ��[I. ��. 3#e#-6O" �#�\�O ��"O"� ��� ZI.4W�Q Z�#2 4�P�L� 
KKPz �P�� 3O"Q�3��Ç[6 OK �d�E� 4W�Q LF"� |�Ç[6 �. �"Lu" �L\ K#�ZI. OK O�wN�����'6 �. �"Lu" 4X" �Q� LF"� ��" 3O�¼��" OK �K�. L�"�J LF"� ��" �#�5�~��W� �o�#i� �}�> Q" R�� �d�E���"PE¼ 3#t�tE6 3#Ã~#d� �T�� OK#w!  Z=�X � �O"KP.����� �T�� |�#X� 
O"R."  �Ç�S�~��. 
��#���\ 
�Ç�R�q �#�[�#�Q$ �T�� �#y[�#�Q$  3#�}�Ä �T�� �O"KP.����� 3#�#Ç�" � ��#W�" ��P�� 3LÄ#W� #. � LF"� ��" cX�6Z�#2 ��#�P. ,�6P6 ��L. � L�#���L\ L�"�J �KP. "P>" �. �6#t�tE6
�P�� 3O"Q� �"LI5X" OK 4W�Q c�E� �X#�\O#w ��Pz! ��������"LI5X" OK � 4W�Q c�E� �T�� �#X#�\O#w Q" ���Pz �L�Ä�. �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4�~��W� �A�#�BL�"�J �X#�\O#w ��Pz��" o�#i� �}�> Q" �d�E� 4W�Q Z�#2 4�P�L� 3O�¼��" OK 
K�\ �KO"Nz �P�� 3O"Q�
�6#t�tE6 �#�OK#w �. K�J Ph�KO�� �d�E� 4W�Q �#�P5�" O#2 Z�#2 �"P. �X#�\O#w ��Pz ��" 
4~#F ��" OK �K�.�L�"�Ç5� P�Q �#�[I. OK �P-J �"Py}�}E6 � ��R=6 � ��#y[�#�Q$ 3#�#Ç�"O�[w DdX OK �6#t�tE6 � �\Q��$�#��5�5W�" 
#��#y[�"K  �$ �. �5W."� 3"O"K" � 4W�Q c�E� 4i#pF �#�Q#X  O�[w DdX OK �KP5Wz �d�E� 4W�Q �6#t�tE6 Rw!"P�  ���" OK 3#�#�Ç�" ��}w PwN~"r�q ��"LI5X" ��Pz �#�6O#�� Q" �K#p5X" #. 4X" �Q� �P�� 3O"Q� KO"�� ���z ��" OK�L\ K#� �#�[I. Q"ZI. L�B #� �Æ� �P�zO#w �. #. "O Ph�KO�� �d�E� 4W�Q Z�#2 ��#�P. � L�w �XOP. "O #�[I.OK � �K���,Ww �"�T�� 4���" 
#�[I. O#w Q" �"�O�K ��XO�.#�QO" � P�5W� �XOQ#.4X" Pw!M �#�#\ �L�#�� ��h�6�4qPz Ph�OK �$ �"P. �¼#J P�."L6 L�#. Z�#2 ��#�P.
�5~�K � �¼�_JZI. OK C�¼�M O�#[� �#XL��� �������P�Q �#��zT�� �"O"K 4X" �Q��d�E� 4W�Q �.#�QO" ����Q OK 3#�LJ ��"O" �"P. C�¼�M O�#[� UL��� ��¼"�L\#.��"PE¼ 3#�}�Ä �L�QO��#�OK#w � �6#Ã~#d� �P-J OK#w!  Z=�X � �O"KP.����� �T�� |�#X� 
O"R."  �e#-6O" 3#�#Ç�" �5\"K #� � �Ç�S�~��. 
��#���\ 
 �Ç�R�q �#�[�#�Q$ �T�� �#y[�#�Q$ P. 4�Ç~#� �5\"K  #�[�#�Q$ ���z��" �T�� P-5Ã� �#��#y[�#�Q$ #. ��u

���



�XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" �"P. O�#[� �#XL��� ���z ��" �A�#�B"O #�5wP\ ��" #. �L\ �~K#-� K"KO"Pu Q" �[I. 
�d�E� 4W�Q Z�#2 ��#�P. ��"P>" 4�~��W� 
L��\+#I5�" ��#JK�O�4X"�L\ L�u �^I[� Z�#2 ��#�P. �KP. "P>" �. �"P. �Q�3���W6 
K"KO"Pu s-e � L�K�� |�Ç[6
Z�#2 OK o�#i� CP\ �������CP�\ ���Ã�6� 
������� ZI�. j�a��� �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. o�#i� CP\ ���Ã6 �#y�� OK

�� 7DVN

�"P. �L\ ���Ã6 �#���Pz #� � ��Pz �$ OK Z�#2 ��Pz �L�Ä�. � �p�i� P� Q" �[I. 
Pa#F KO"L�#5X" OK �o�#i�o�#i� 4XP�q OK ��p�i�� Æ� �"��Ä �. Z�#2 ��#�P. CPe �K�. L�"�J Z�#2 ��#�P. �"P>" O�h�� �. �p�i� L�B�4X"

���



YQ��$ � 4�P�L� 
�Ã�>3#e#-6O" �#�\�O ��"O" ���#�FPe L�Rz P."P. OK 4W�Q c�E� Q" 4i#pF �"P. ��#��6 �. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �K"K �#=�" )���Ä�KP. "P>" �. �#5X"O OK�d�E� 4W�Q 4�P�L� �. b�.P� �#�O#Ç�"O3#Ã~#d� ��" OK �w�$ Py� 
4W�� P:�� �ÃX�6OK �L\#.�L\ �\�O �d�E� 4W�Q Z�#2 4�P�L� ���A�� � �d�E� 4W�Q ��X 3"P:" Z�#w �#�\�O D�E¼�P�zO#w �. O�h�� �. ��KP� ��5~�KP�m 
�[I. |JL��M |�"�Ä ��}w Q" 3#Ä�e" ,Ww �#�P> 4��t6 4�P�L� ��"Q" �K#p5�X" �4\"K L��"�J �"�L�Ä Zt� 
O"L�#2 �ÃX�6 � �Ä#�5>" 4~"LÄ K#=�" ���A�� � #��$ L��K�X 3"Ph���P�� �.#�QO" 
3#Ã~#d� ���z ��" OK "N~ 
L�K�� |�Ç[6 "O ����Q ��" OK 4�P�L� Q" �"�L�Ä ZI. 
��#W�" ��P��
"P�>" 
�F"Pe 
�P�z���_6 OK |JL��M K"Pq" ��}w YQ��$ �"P. s�Pe ��"O" � Ph�KO�� 4�P�L� OK �Q� ��#W�"�L�K�� |�Ç[6 "O 3#Ã~#d� Q" �[I. 
CPe OK ¿p��M )��t5W� K"Pq" ���A�� � �O"KP.�P�.4�P�L�� �#�O#Ç�"O � �d�E� 4W�Q YQ��$ 
��KP� � �[I. 3#e#-6O" �#����\ ��"O" Y�O P�Q �#�5�Wu OK�4X" �L\ �K"K CP\ �d�E� 4W�Q
�5~�KP�m 3��Ç[6 � ��KP� 4wO#[� �#�\�O ��"O" ����XL��� �#�FPe Q" P�N2P�:'6 � ¿p��M �#���Pz Q" 4X" �Q� K�>�� ��t~#. 3#�#Ç�" �3"Ph� Q" �K#p5X" O�h�� �.Q" OP`5� #� � ¿p��M �#���Pz ���Ã6 � 4J#�\ �#5X"O OK L�#. 3#Ä�e" ��" �K���,Ww �q#w3#Ä�e" ��#JK�O�#���P�z �P�N2P��:'6 �"R�� ���Ã6 � 4J#�\ �PJ�#. � #�FPe OK M�p� �M �#���Pz ���Ã6 � 4J#�\ 
#�FPe�4X" �L�$ P�Q �#�[I. OK 3#Ä�e" �O�$¿�>Y�O �KKPz �O�$¿�> CPe |E� � CPe �K�LE� OKo}5I�

��KP� 4wO#[� �"R�� � K�LF ���Ã6 ������ L��#� �}�"�Ä �. �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK ��KP� 4wO#[� �"R�� � K�LF#�FPe Q" �P�N2P�:'6 �"R��  3#Ã~#d� OK L��K�X � L�p� 3#Ä�e" 4q#�OK �"R��  #���Pz �y��yB � j��6 
K"LÃ6  �P-�O �T���. � #���Pz �Ä#�5>" O#5J#X  �KP�N2 �#=�" P�Q �#�5�Wu OK O�wN� ���\ �. L�#. |�"�Ä ��" ���Ã6 �K�\�� b�.P�
��t5W�P�m � ��t5W� �P�N2P�:'6 ���Ã6 ��������KP�N2 �#=�" P�Q 3#�"Lu" L�#. #���Pz ��t5W�P�m #� � ��t5W� �P�N2P�:'6 ���Ã6 O�h�� �.3���Ç[6 
�}�-�u 
|�" 
�t-e 
4�Ã�> �Ph� Q" CPe �K�LE� #� � CPe |E� OK #���Pz �Ä#�5>" O#5J#X  OK 4~#�JK �"R��� � �Ä#�5�>" c�."�O 
K"��X �"R�� 
��#z!$ �"R�� 
�P�z���_6 Y�O 
�Ä#�5>" �X#�X
���



�#��zT���� ����� �#�[I�. OK �L�\ �O�$¿��> 3#Ä��e" �KKP�z �XOP��. 4X" �Q� #��P�z���_��6OK ��X#��X � �y��P�q �#��zT���� ����� 
��K#_5�u" � �Ä#�5>" �#��X� ����� 
��X#�\4�Ã�>�L�$ L�"�J O#w �. �XOP. ��" OK Pa#F KO"L�#5X"#�� � ��t5�W� �P�N2P��:'6 ��. �>�6 #. CPe |E� � CPe �K�LE� OK �L�Ä �#���Pz ��#�q"Pl> 4�Ãu��  �K�\ �.#�QO" � �XOP. ��t5W�P�m�L��\�L�.�t-e�O�$¿�>|.#u 3#Ä�e"�"R�� ���A�� ��P�N2P�:'6K�LF �#zL�K Q"�L\��#X#�\�#���Pz!  
�u�Ä�M �#���Pz � 3��Ç[6 �[I. �� �.#�QO" �������|.#�u ��5~�K ����� �#��#�zO" � �5~�KP�m 3��Ç[6 R�#�5� ��Pz �K �. #�FPe OK �u�Ä�M 3��Ç[6 #� � #���Pz!OK #��$ �#��5X"�J �P�zO#w �. � 3"Ph� �O�$¿�> �. �XÆ� Q" 3��Ç[6 ���z ��" �[I.�� �.#�QO" �L�"��Wt6
L�5W��� #�Q#��� D�P[6 �. OK#u K�J �w ��#�KP� �#��5X"�J U#ÇÃ�" �. Py�K ��X Q" � �d�E� 4W�Q 4�P�L��L�#���� 3LÄ#W�

�5~�KP�m 3��Ç[6 ����������|�#\ )6L�Ä 3��Ç[6 ���z��" �L��\^I[� L�#. CPe |E� #� � �K�LE� OK K�>�� �5~�KP�m 3��Ç[64W�Q c�E� O"LqPe �#���=�"  �Ãp��~"�#Ä ��KP� �#��#�Q#X  ���K �#�6'�� � �-�N� �#���=�"  �"O#Ç�#��2 � O�#[� �#XL��� �L��#� �.$�#�O#w O#wOL�"4XK �#�5wP\  �p�¼ � �PzO#w �#�#Ç�L�X  �4\"K L��"�J �"�L�ÄZt� �"P�N2P�:'6 � #�FPe �"O"LqPe ��. cX"� �"��Ä �. 3��Ç[6 ���z��" �L�5W�
�5~�K���� �#��#zO" � ��}Ä Rw!"P�����������. ���A�� � �d�E� 4W�Q 4�P�L� OK �P.O#w 8�F Q" �T�� �. �5~�K���� �#��#zO" � ��}Ä Rw!"P� Q" ��"�JPh��4\"K L�"�J 4���" �d�E� 4W�Q Z�#2 �R�O��#�P. OK �5~�K ���� 3��Ç[6 ���z��" 3#�#Ç�" �P�zO#w!� P�h� �6��Ç[64W�Q c�E� 3#Ã~#d� 3#WX�� � #��LÇ[�"K  +�a#q � +$�#�5wP\ � #��#�Q#X  �y��Pq 7"P�� �#���=�"  4Ã�¼ ��O�P1�"K 
�QO�#[w <��P6 � �ÃX�6 �#��#�Q#X  �L��\^I[� CPe |E� #� � �K�LE� OK L�#.

���



��KP� 3#e#-6O" �#����\ ���������L. "O Q#��KO�� 3#Ä�e" �"�5. #6 4qPz O#w �. "O �¼#J �#����\ 4X" �Q� 
��KP� 3"Ph� �O�$¿�> O�h�� �.P�Q �#����\ �P�zO#w �. #. ��KP� �#���Pz Q" ��"�JPh� �K��� �O�$¿�> 4E¼ P9w!"LF #. � �O"�\K ���zP�3O��¼ �. #��$ 3"Ph� �O�$¿�> V1X � �KP� �. CPe ]�_JOK �}w 3#Ä�e" ��"O" �R}5W� �w KKPz�� PW���4X" HX#2 �ZXP2
��t5W� ��"�JPh� ���������� ��#�[XP2 ZI2 s�Pe Q" #� � #��$ �#zL��#�� #� � �KP� #. ����Ä 3#W}> �O"RzP. s�Pe Q" ��t5W� ��"�JPh��KKPz 3#Ä"P� L�#. P�Q 3#Ç� #����\ Q" Æ� P� �P.O#w OK �K�\�� PW�� #�IX#2 |�}E6 � ��R=6����Ä3#W}> �O"RzP.  CPe D�P[6 �"P. �d�E� 4W�Q �.#�QO" 3#Ã~#d� {��W� ��Pz ��X Q" ��#zL��#�� #� � �L��#�� ���Ã6 �|E� 
CPe P_5I� D�P[6 ��#F ��z!$ � P5X�2 /#B s�Pe Q" �KP� �#zL��#�� #. ����Ä3#W}> �O"RzP. �	���R��}6 #� � ��K"O 
�}E� 3#Ä�-d�
 ���Pz �#���#XO s�Pe Q" #� � 
¿�=6��R~ 3O�¼ OK #���Pz #. P5�. O#Çq" {K#-6 �"P. �>P5� ���Ã6 �CPe �"P>" �. L���u�Ä #� � OP`5� #� � ¿p��M K"Pq" �L�. ��Pz! �#�� � ¿p���M 
OP`5�� �L\ ���Ã6 �#���Pz � �d�E� 4W�Q �.#�QO" ��Pz �L��#�� ��. Ph� {K#-6 � 8E. �#��$ �#zL��#�� #� � L���u�Ä��#�[XP2 ZI2  
o}5I� �#���Pz � K"Pq" P. CPe �p�� � 4-9� 3"P:" �. �>�6 #. L�#. �d�E� 4W�Q �.#�QO" ��Pz Y�O ��" OK�L\ �O�$¿�> �#�IX#2 |�}E6 � ��R=6 �L�#�� �O�$¿�>V1X � �K��� ¿�Q�6 �KP� ��. � ���6 "O ��#���#�[XP2�K�. L�"�J �KP� 3"Ph� �L��w VÇÃ�� �Ä��.

��t5W�P�m ��"�JPh� ���������PW��� �KP�� �#zL��#��� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��. O#Çq" {K#-6 s�Pe Q" ��t5W�P�m ��"�JPh��KKPz ¿u"� �>�6 KO�� P�Q 3#Ç� L�#. ���\ ��" OK �KKPz���d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz �#zL��#�� #� � �L��#�� ���Ã6  
"LJLw 
L>#W� 4Ä#�> �#�" �L��#� �KP� 3"Ph� �L��w VÇÃ�� K"Pq" #� � �L�Ä �#���Pz �#zL��#�� ���Ã6  �P�m � |E� �"O�\V��OPwN~"r�q �#zL��#�� #. HX#2 �ZXP2 3#W}> #� � �-F#_� �O"RzP.  
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�e#-6O" �#��zT�� ����������K�LE� #� � |E� �K#_5u" � �Ä#�5>" O#5J#X #. ,X#�5� �#�O#Ç�"O Q" �K#p5X" �e#-6O" �#�\�O �P�zO#w �. OK�K��� �>�6 P�Q 3#Ç� �. L�#. #�O#Ç�"O ��" Q" �K#p5X" OK �4X" 4���" {#�w �#�#\ 
CPe�d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��X Q" L�W2�KP� � C�¼�M �L��#�� ���Ã6  �L��#��� O#�w OK �L\ �"LI5X" �}E� K"Pq" 
�Ä#�5>" �"O#wKL� 
�5~�KP�m �#���Pz �#zL��#�� �P�zO#w �.  �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz!
#����#Ã�6 
�}E� �#���K#E6" 
YO�P2 � YQ��$3"O"K" �#X�O �L��#� M�p��M K"Pq" �JP. #. O#Çq" {K#-6  3#e#-6O" |��W6 � |��Ç6 �"P. �-�N� 3#Ä#�5>"4~�K �K#��[�2 �#�FPe Q" �\#� �~#�5F" 3�Ç[� ¿qO P."P. OK �#�$ Q" 4�#�F OK �KP� K#�5Ä" ,}>  
��KP� 3"Ph� �P.O#w! �������|�}E6 � ��R=6 ��XOP. 4X" �Q�CPe �K�LE� #� � |E� OK �5~�KP�m 3��Ç[6 � �KP� Q" �L\�O�$¿�>3"Ph�O#w �. �L��$ |�5E� �#��O"�\K Q" �P�zZ�2 ���A�� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"�u �#5X"O OK � �5[z!�4X" �L\ �K"K CP\ P�Q �#�[I. OK 3"Ph� ��" �P.O#w ���\ �K�\ �5qPz!

�d�E� 4W�Q 3#Ã~#d� s�Ä � �K�LE� OK P��l6 ����������4\"K L�"�J KP.O#w P�Q �#�[I. OK ��KP� �L\ �O�$¿�>3#Ä�e" |�}E6 � ��R=6 |¼#FP�N2P�:'6 �#���Pz P5[�. �B P� �P�zP.OK O�h�� �. CPe �K�LE� #� � CPe |E� �L�.QP� OK �Py�Q#.  #� � �K#Ä �KP� �#�5X"�J �. �>�6 #. 3#Ã~#d� s�Ä � �d�E� 4W�Q 3"P:" �.#�QO" 4ÃX� OK �Py�Q#.  �T�� �#���Pz!���R�� ����'6 
3#Ã~#d�� �K"KO"Pu |�#W� ]�_JOK o�}Ç6 ,Ww � 	#�PqO#w!
 CPe ����W� #. �Pw!"N�  3#Ã~#d� K�LF OK P��l6 Q" �\#� �6#Ã~#d� �#��O"�\K ¿qO �PJ�#. � 3#Ã~#d�� �KO�� 3#Ä�e" ,Ww O�h�� �. �5~�KP�m �#���Pz #. ZI. �#���e" �^I[� �6#Ä�e" �O#=� K#=�"  3#Ã~#d� �#�P> |��W6
��#XOj�e" �����������KP�� 3��Ç[6 � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��. 3#Ä�e" L5X � K"K 
3#Ã~#d� �K"K �#=�" �e OK����W� #. �KL=� �#�X#�6 (O"Pw4X" �Ç�� �L\ �#=�" �#���"�JPh� K�>� #. "N~ �L�#���� "L�2 3O�Pa �5X��2#�� � ��#�\$ Q" �K#p5X" P9w!"LF #. L�#. 3O�¼ �$ OK �w L�#�� "L�2 3O�Pa �5~�KP�m 3��Ç[6 
|�#-u 
#���Pz!�KP�N2 �#=�" �6#Ä�e" L5X � K"K ��" 
�}-u �L\ K#=�" �ÇE5W� 3#e#-6O"

���



��KP� 4wO#[� �#ÇE5X" �YP5Wz! �������|E�� OK ��KP� 4wO#[� � 3LÄ#W� ��L. ��"P>" #� � �6#Ã~#d� |F"P� Q" �Ä" CPe o}5I� |F"P� �K"K �#=�"#� � �L\ �#=�" �#��.#�Ph� �. �>�6 #. ��"P.#�. �4W�� PW�� |�#w 4�tq�� #. � �O"�\K ��L. CPe �K�LE� #� � CPe,}> �"P. ���Ã� �#�O#Ç�"O L�#. 
P�N2P�:'6 ¿�"�> � #���Pz 
�KP� �#�5X"�J K�LF � "�5E� 
4Ã�-e Q"4J#�\�4X" �L\ �K"K CP\ P�Q �#�[I. OK O�.R� �#�O#Ç�"O �K�\ �5qPz O#w �. 4wO#[� � 3LÄ#W�
�K#_5u" 3���W6 K#=�"���������4wO#[� ,}> OK 3OLuP2 �#��P�" Q" �Ç� CPe �K�LE� #� � CPe |E� OK �KP� �"P. �K#_5u" 3���W6 K#=�"�KP�z O"Pu �P.O#w � �XOP. KO�� L�#. ����Q ��" OK P�Q 3#�"Lu" �4X" CPe |F"P� ��}w OK ��KP�CPe P:" P. j#p5�"R�F Q" cu#X �a"O" P."P. OK L�L> �a"O" 4�Ç~#� �O"Nz!"�  CPe Q" �\#� 3"O#WJ ��Ry�#> �"��Ä�. �5~�K �L�~�6 �#�LF"� �#�X �O"Nz!"�  ���. K"Pq" �K#_5u" �"�6 Z�"Rq" � CPe o}5I� |F"P� OK ���. ��#W�" ��P�� Q" P5[�. �B P� �K#p5X"  

��KP� 4wO#[� �"P. P�5W�Z�#2���������P�:'6 CPe �O"L�#2 � �"�K OK3"Ph� ��" � L�#� L�"�I� �#WÇ� �#�A�� CPe �O�K�e �KP� 3"Ph� �w��" �. �>�6 #.�K��� �K#p5X" L�#. P�Q �#�O#Ç�"O Q" CPe �O�K OK �KP� Pe#J 4�#aO ,}> �"P. "N~ �4\"K L�"�J ��t5W�+�}d� 4�Ãa� Q" �#���e" {�_F � �KP� 3"Ph� �"�O�KZ=�X �R�O��#�P.  CPe �"�K � �O"L�y� �#5X"O OK ��KP� L�L> �#�5�}.#u Q" �K#p5X"  �K���� ^I�[� � 4W�Q c�E� 4i#pF 
�a"O" Q" 4u�� �#��K#p5X" 
�a"O" �P.O#w 3"OPt� �.#�QO"  3O�Pa �#y�� OK �Q� �#��Py�Q#.�#��O"�\K ¿qO �"P. #���"O �"��Ä �. � �L\ �XOP. 4uK�. �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK L�#. #�O#Ç�"O ��"�KKPz K#��[�2 �L��$
�[I. ��. 3#e#-6O" �#�\�O ��"O" ���4X" �Ç�� Py�LÇ� ��"P�Ä �#�FPe Q" 
�5~�K P�m �#��#�Q#X � �5~�K 3��Ç[6 o}5I� �#�[I. �}w O�e �.OK O"L�#2 �ÃX�6 gpF O�h�� �. 4X" �Q� ��"P.#�. �L��#�� �[I.�� Py�LÇ� ��"P�Ä �#�FPe �. #� � �5qP�N2 P�:'6��#�O#Ç�"O 
�L\ ��#X#�\ ��"P�Ä �#�FPe o}5I� |F"P� OK +�}d� �E� �. #��[I. �� � 3"P�:'6 ��" O�[w!�#�FPe OK�Py� ¿�#> �#X ��L. �L��\ �5qPz O#w �. �p�� 3"P:" |�#w nNF #� � |�}t6 �4-9� 3"P:" 4��t6 �"P.�KKPz�� 3LÄ#W� O"L�#2 �ÃX�6 �. �=�5� OK � �5q#� Z�#w �Py� �[I. 
�L\ 4��t6 ��"P�Ä
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��w 4X" �p}5I�� ��>� �"O"K �"�td�� �#�FPe #� � ]#J �#�FPe Q" �Ä" ��#JK�O �XL��� �#�FPe ,~#m�P�Q KO"�� OK 3#e#-6O" ��" �L-}e�� "O �KLÃ5� �[I. ��. 3#e#-6O"

�� 6WXG\ DUHD �� 7HUPV RI UHIHUHQFH

� 3#Ã~#d� �K�LE� ���Ã6  �o�#i� CP\ ���6  

�� 6FRSH RI ZRUN

� 3#Ã~#d� K�LF  �>K�. � �~#� ¿.#�� ���'6  �d�E� 4W�Q YQ��$  3"P:" Z�#2 � {P5�w 
Z�#w!  #�FPe #� � CPe ,��_6  K#� |F"P� OK4X" Pw!M �#�#\ �L��\ �5qPz Ph� OKZ�#2 � "P>" 
3#Ã~#d� |F"P� OK 4X" �Q� �w L�$L�"�J O#w �.�d�E��4W�Q 3#Ã~#d�� �#�\O"Rz OK L�#. �w KKPz �#�Ä |JL��M �#�[I. OK ^�#t� �JP. 4X" �Ç�� �L\�K�\ ��"O" O"L�#2 �ÃX�6 gpF �#5X"O OK #�[I. ��" OK �O�Pa �#���¼�63#Ã~#d�� OK �[I�. ���. 3#e#-�6O" OK #�[I. ��" �P�zO#w �. 
|JL��M �#�[I. #. KO�JP. � ��#X#�\ Y�O4��t6 �#5X"O OK #���¼�6 ��"O" �PJ�#. � ��#JK�O �XL��� �"�td�� �#�FPe #� �]#J �#�FPe �d�E�4W�Q�4X" �L\ �K"K CP\ P�Q �#�5�Wu OK #�[I.
|JL��M �#�[I. ��#X#�\ �����
CP�e �"P�>" |�F"P� 
3#Ã~#d� �K"K �#=�" �}FP� OK |�JK �#�[I. ��}w 4X" �Q� 3#Ã~#d� Q" ZI. ��" OK3��Ç[6 LF#6 L�#. ��#X#�\ ��" �L��\��#X#�\ 3#Ã~#d� ,��_6 �}FP� �PJ�#. � �d�E� 4W�Q Z�#2 |F"P�3��Ç[6 |�#\ R�#�5� ��Pz �K OK |JL��M 3��Ç[6 #� � #�[I. �KP�N2 �#=�" CPe �K�LE� OK K�>�� |JL��MOK �L�\ K#�� 3���Ç[6 #. KO�JP. Y�O �L�"��Wt6 |.#u �5~�K P�m �#��#�Q#X � 3��Ç[6 � �5~�K �#��#�Q#X ��4X" �L�$ P�Q �#�[I.

�5~�K �#��#�Q#X � 3��Ç[6 �������|JL��M �5~�K �#��#�Q#X 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe YP5Wz � 4ÃX� 
4Ã�-e �. �>�6 #.3O#-Ä K�\�� b�.P� o}5I� |F"P� OK ��#JK�O �XL��� �#�O#w 4Ã�-e �. �w��#> #6 #��#�Q#X ��" 
L��\ ���Ã6� Q" 4X"�P5WzK"K 3O"Q�   �P�� 3O"Q�  
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�zL�Q#X K#�> 3O"Q�   �QO�#[w 3O"Q�  O�[w3O"Q�   �Q#XP�\ � �ÇW� 3O"Q�  4W�Q c�E� 4i#pF �#�Q#X   �Ç\R2 YQ��$� �#�OK � 4\"L�. 3O"Q�  �P."P6� �"O 3O"Q�  
�5~�K P�m �#��#�Q#X� 3��Ç[6 �������L�O�$��"Pq "O �6���W6 #� � L�p� 3#Ä�e" 
CPe o}5I� |F"P� OK4X" �Ç�� �5~�K P�m �#��#�Q#X �3��Ç[6��#JK�O �XL��� �#�FPe #� � CPe YP5Wz � 4ÃX� 
4Ã�-e �. �>�6 #. �L�$ O#w �. CPe o}5I� |F"P� OK �w!�L��\��#X#�\ L�#. CPe �K�LE� #� � �td�� OK P�Q �5~�K P�m 3��Ç[64W�Q c�E� �#���=�"  4W�Q c�E� #. c-6P� �#��5\O P�#X �4W�Q c�E� �#��LÇ[�"K  ¿�#�¼ �#�#Ç�L�X  +�a#q � +$ 
�.$ �#�O#w �"O#Ç�#��2 #� � O�#[� �#XL��� �#�5wP\  |JL��M �5~�K P�m 3��Ç[6 ���z P�  

�[I.��. 3#e#-6O" �P�zO#w �. ������ 3"OPt� ���L6 � #�[I. OK 4W�Q c�E� {P5�w �#�LF"� K#=�" cX�6 
4~#F ��P5�. OK 
�[I. ��. 3#e#-6O"OK ��#z!"L> 3O�¼ �. #� #�LF"� ��" �K�\�� |¼#F K�LE� 3O�¼ �. �~� �[I. �d�E� 4W�Q �#�}�Ã~"O�5XK�K"K �#=�" �p�i� �w4X" �d�E� 4W�Q U#�\O#w ���Ã� K"LÃ6 Q" �-�wP6 #� � KO"K O"Pu #�[I. �6��Ç[6 O#5J#X�KO#�z O#w �. 3��Ç[6 Q" �_I[� 4�Wu OK � L�O"K �L�Ä �. "O �[I. �#�5�~#Ãq �. b�.P� �d�E� 4W�Q O��"�L�"�L\#�. 
��#�JK�O �XL���� �"�td�� �#�FPe #� � ]#J �#�FPe �"P. �L\ +#I5�" �d�E� 4W�Q 3#Ã~#d� ��Pz!O"Pu P. b#-6O" �O�[w�d�E� 4W�Q 3"OPt� �T�� �. ��[I. �d�E� 4W�Q 3"OPt� �6P2 OK PwN~" r�q�#�LF"��� �5XP2PX �. � 3#Ã~#d� 4XP2PX �L\ ��Ã� Q" V2 
�d�E�4W�Q 3#Ã~#d� j�P\ OK b#-6O" ��" �L��#����#. (KL=� R�� �d�E� 4W�Q 3#Ã~#d� YO"Rz ��"O" Q" |-u 4X" �Q� �KKPz�� O"PuP. �O�Pa 3#W}> |�Ç[6 �e�#X#�\O#w KO��,WF P. L�#. 3#W}> ��}w OK �KKPz Ph� {K#-6 �L\ �#=�" 3#�"Lu" ]�_J OK|JL��M �#�[I.vP5[� �W}> #W. �B � L�\#. �5\"K O�`F Ph� KO��ZI. #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz Q" Q#�� KO���L.#� 3O�Pa #> Æ� OK �ZI. L�B #.#�� �]#�J �#��FPe Q" �Ä" ��#JK�O �XL��� �#�FPe OK �[I. ��. 3#e#-6O" K#=�" �"P. �O�Pa 3#�"Lu"�4X" �L�$ P�Q �#�5�Wu OK �"�td�� �#�FPe
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�[I.��. 3#e#-6O" ��#X#�\ �������	Pa#F KO"L�#5X" ������� � ������� �#�[I.
 �5~�K P�m ��5~�K |JL��M �#��#zO" ��#X#�\ Q" �K#p5X" #.� #����"O 
{#9�� �"���Ä �. � �O#�\ O"K��� OK �KKPz ^I[� CPe #. #��$ b#-6O" ��E� � #��$ Q" Æ� P� Zt� L�#.Q" �"����� � �O#�\ O"K��� OK � �L\ �K"K �#[� �}� DdX OK ��#JK�O �XL��� �#�FPe �"P. �[I.��. 3#e#-6O"�K�\�� �L�K #�FPe ���z��" OK 3#Ä�e" �#�P>3#Ã~#d�� ��Pz 4XP2PX ��X Q" 
L\#. �5\"K K�>� �d�E� 4W�Q {P5�w LF"� Ph� KO�� �#�[I. OK �A�#�B����B �L�Ä 3O��¼ OK �KKP�z O"PuP. b#-6O" #�LF"� ��" #. 4X" �Q� ��#JK�O �XL��� �d�E� 4W�Q �.#�QO"OK Ph� ,F#¼ � #�[I. OK |m#\ �#X#�\O#w #. b#-6O" ��" L�#. 
Ph� KO�� �#�[I. �O"K" 3��Ç[6 OK ��#�LF"�3#Ã~#d� OK Q#�� KO�� 3#Ä�e" ,Ww |�#\ L�#. 3O�¼ �K P� OK O#w |¼#F �K�\ O"PuP. 
�d�E� 4W�Q |�#W�����. 4��t�6 O�h�� �. �O�Pa �#���¼�6 �"P. LÄ#W� ����Q K#=�" � #��5X#w ��#X#�\ 
�d�E� 4W�Q �.#�QO"�L\#. Ph� KO�� �#�[I. OK �d�E� 4W�Q {P5�w!
�[I. 3#Ä�e" L5X �K"K �������KO�� �#�[I. � ��#JK�O �XL��� �d�E� 4W�Q �.#�QO" ��Pz��. 3#Ä�e" L5X�K"K �[I.��. 3#e#-6O" |¼#FPy�K ��X Q" � �K���3LÄ#W� �d�E� 4W�Q �#�FPe o}5I� |F"P� |��Ç6 �. �XÆ� Q" L5X�K"K ��" �4X" Ph��"P�Ä � �ÃX�6 L��O OK O"L�#2 �ÃX�6 �. �L�[I. �#ÇE5X" O#w �=�5� � L\ L�"�J �[I. �#�5�}.#u 4��t6 ,>���4X" �O�[w!�K�\ �>�6 P�Q 3#Ç� �. L�#. 
#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� ¿p� �. �[I. 3#Ä�e" �O�$¿�> OKCP\ OK #��$ �K��� f#E~ � ��#JK�O �XL��� �#�FPe #. b#-6O" OK �[I. �P-� |�#W� ���Ã6 � ��#X#�\  �d�E� 4W�Q �.#�QO" 3#Ã~#d� o�#i�K�L�F s�uL�6 �#5�X"O OK |�#�W� |�}E�6 � ��R=�6 � #�[I. OK c.O�M K"Pq" � �#X#�\O#w #. Ph� {K#-6  

�� 6FRSLQJ �� ,QIRUPDWLF

3#Ã~#d� �K�LE� � �3#Ã~#d�#�[I. OK���#XO j�e"3#�#Ç�" � #�O"Rq" �P� 
#���#I.#5w #� � K#�X" Rw!"P� OK �O�Pa �#��K"K ¿.#�� ���Ã6  � �O"KP.����� 3���W6 
��#W�" ��P�� ���'6 Ph� Q" �d�E� 4W�Q 4�P�L� OK �[I. 3#�#Ç�" �P�zO#w �.  Z�#2 4�P�L� �. 3LÄ#W� 
�>K�. � �~#� ¿.#�� ���'6 
U#�\O#w {K#-6 
�#ÇX" � |t�� |�F 
��#y[�#�Q$#�FPe #� � CPe ,��_6 �T�� �. � �d�E�4W�Q �.#�QO" 3#Ã~#d� �O"K" �JPB OK #�[I. Zt� �.#�QO"  

���



�[I. �d�E� 4W�Q 3"OPt� �������OK �K��� �.#�QO" �[I. �d�E� 4W�Q 3"OPt� �XOP. #. �"�6�� "O �d�E� 4W�Q |�#W� #. #�[I. KO�JP. Y�O3#e#-�6O" ��e ��w L�KP�z L�"�J ��#X#�\ ��#JK�O �XL��� �#�FPe #� � CPe �. b�.P� 3"OPt� �.#�QO" ��"�K��� �>�6 P�Q 3#Ç� �. L�#. �[I. �d�E� 4W�Q 3"OPt� �XOP. OK �L�$ L�"�J O#w �. 3#Ã~#d� OK �[I.��.�[I. �#�KO"L�#5X" �#���#� ���$ c."�a  �[I. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�}�Ã~"O�5XK �T�� �. � |�Ã~"O�5XK  |JL��M �#�[I. OK �d�E� 4W�Q |�#W� ]�_J OK <�"O �#�5X#�X  �d�E� 4W�Q {P5�w ]�_J OK �T�� �. �P�z���_6 Y�O �ZI. P� OK 4�P�L�  
�O�[w �d�E�4W�Q 3"OPt� ����������"P.#�. �KKPz�� �P�z�2 � ¿a� 
4W�Q c�E� 4i#pF �#�Q#X cX�6 �O�[w �d�E� 4W�Q 3"OPt� ��¼"�"�T��� 4����" Q" ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK 
�O�E� ZI. ��" #. b#-6O"�4X" O"KO�JP.�. � KKPz ¿u"� �>�6 KO�� L�#. 3#Ã~#d� o}5I� |F"P� #. b#-6O" OK 4W�Q c�E� 4i#pF �#�Q#X 3"OPt� ��}w!�K�\ �>�6 P�Q 3#Ç� �. L�#. ZI. ��" #. b#-6O" OK �T����#JK�O �XL��� �#�FPe #. b#-6O" OK �T�� �. �d�E� 4W�Q 3"OPt� OK #�K�-�w ¿qO �"P. K#��[�2  #. �P�� 3O"Q� �d�E� 4W�Q �#�LF"� �T�� �. � #�[I. �d�E� 4W�Q �#�LF"� ��. 3#e#-6O" ��ÇE6  4W�Q c�E� 4i#pF �#�Q#X4W�Q 4�P�L�� 3#�#Ç�" Q" �K#p5X" #. ��#JK�O �XL��� �#�FPe #. b#-6O" OK �[I. ��. 3#q�5J" ¿qO  4W�Q c�E� 4i#pF �#�Q#X �d�E�c�E�� 4i#p�F �#�Q#X �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�}�Ã~"O�5XK OK �}w �#�O#Ç�"O �P�zO#w �.  4W�QZ�#2 4�P�L� OK �T�� �. CPeo}5I� |F"P� OK4W�Q c�E� 4i#pF �#�Q#X 3#�#Ç�" Q" �K#p5X" P9w!"LF  3#Ã~#d� L��#6 �,��_6 ]�_J OK �#�Q#X #. �y��#��  

#�[I.4�}.#u �XOP. ������P�zO#�w ��. �. 
�[I. 3#Ä�e" L5X�K"K Q" �K#p5X" 
L�KPz Pw!M Pa#F KO"L�#5X" ������� ZI. OK �w�#�B�Q� �Ç}�. 
K�\���� K�LE� ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� ¿p� �. �[I. 3#Ä�e"�#=�" �O�Pa �#���¼�6 � �L\�XOP. �KP[q LFOK R�� |JL��M �#�[I. 4�}.#u 3#Ã~#d� ��" #. �d."O OK4X"�L�\ L��"�J O"L�#2 �ÃX�6 4��t6 �PJ�#. � �Py�¿�#> 
�[I.��. c."�O �#ÇE5X" ,>�� #���¼�6 ��" �KP�N2
���



OK #���¼��6 ���" OK 4����" #�. 3#Ç� 
�L\ VÇÃ�� �d�E� 4W�Q �.#�QO" YO"Rz OK L�#. �L\ K#� �#���¼�6�4X" �L�$ P�Q �#�5�Wu�. �d�E� 4W�Q Z�#2 � Z�#w �#�\�O �"P>" � ��#X#�\ OK #��$ 3#�#Ç�" Q" �K#p5X" � #�[I. 4�}.#u �XOP.�4\"K L��"�J 4���" �T��
��#�Q#X 3��Ç[6 �.#�QO" �������L�#. �.#�QO" ��" �KP�N2 �#=�" �KP[q � �¼�J 3O�¼ �. L�#. |JL��M �#�[I. OK ��#�Q#X 3��Ç[6 �.#�QO"�L\#. P�Q 3#Ç� ��#F� ����#u KP. 
#�5�~��W� �o�#i� K�LF �. �>�6 #. �[I. 4W�Q c�E� LF"� �T�� �. � �6��Ç[6 O#5J#X  3"O#-5Ä" � �>K�. 
|�#X� 
3���W6 
��#W�" ��P�� �|�#\ #���#�"�6
�O"KP.�P��. 
"P�>" 
3#Ã~#d��
 CPe o}5I� |F"P� OK D�E¼ � L�p� 3#Ä�e" ��"O" OK 3LÄ#W� �"�6  |JL��M �#�[I. OK 	Z�#2 �Z�#w!��#JK�O �XL��� �#�FPe �T���. � #�FPe �"P>" P:" P. 3#q�5J" ¿qO OK KO�JP. ��E�  CPe o}5I� |F"P� �. �K#_5u" �[I. ��OK �~#� ���.  �"P�>" � 4�P�L�� OK �[I�. ��� � �d�E� 4W�Q Z�#2 � Z�#w �#�\�O ��#X#�\ OK #�[I. 4�}.#u  �d�E� 4W�Q Z�#2 �Z�#w �#�\�O

�[I. |�#W�4J#�\ �������� �L\��#X#�\ �d�E� 4W�Q |�#W� #. �d."O OK |JL��M �#�[I. ���OK|�#W� L�#. 3#Ã~#d� Q" 4�Wu ��" OK4X" �Q� �T�� �. P�Q �#�K�-�w �. �KKPz VÇÃ�� �KP[q � �¼�J 3O�¼ �. �d�E� 4W�Q �.#�QO" YO"Rz OK�K�\ �>�6�d�E� 4W�Q �#��O"�\K ¿qO OK �Q� ��#W�" ��P��  O#-5Ä" � �>K�.  �[I. �d�E� 4W�Q 3"OPt�  �[I.��. 3#e#-6O" � �[I. �#�5�~#Ãq �"P. �O�Pa �#�}�Ã~"O�5XK  
�[I. ��. 3#e#-6O" 4��t6 ��������¼�J 3O�¼ �. �d�E� 4W�Q �.#�QO" YO"Rz OK L�#. �O�Pa �#���¼�6 ��"O" #. 
�[I. ��. 3#e#-6O" 4��t63"Ph�,}> 
�[I. 3#q�5J" |F 
�[I. ��. �y��#�� #. �d."O OK4X" �Q� #���¼�6 ��" �KKPzVÇÃ�� �KP[q ��#��#�Q#�X L��#�� 
�ÃX��6 �#���#�P. �"P. �[I.��. 3��Ç[6 K#=�" 
3#Ã~#d� ,��_6 OK |JL��M �#�[I.
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OK #���¼�6 ��" ��" �KKPz ��"O"ZI. P� �4W�Q c�E� 4i#pF �#�Q#X ��. o�#i� Æ�Çp6 � ��Wt6 
�O"KR�I.$�4X" �L�$ P�Q �#�5�Wu
3��Ç[6 ���P6 �"P. K#��[�2 ����������[I. 3��Ç[6 ���P6 �#5X"O OK 
��#JK�O �XL��� �#�FPe Q" �\#� �[I. �d�E� 4W�Q |�#W� �. �>�6 #.�KKPz �XOP. P�Q �#�K#��[�2 4X" �Q��[I. �d�E� 4W�Q {P5�w �#�LF"� K#=�"  �[I. �d�E� 4W�Q |�#W� {P5�w �"P. K�>�� �#�OK#w OK P��l6  �q#w �d�E� 4W�Q �#X#�\O#w K�>� �LÄ 3O�¼ OK Q#�� KO�� �#�OK#w �=�OL6 ���P6 �#Ç�"  
U#�\�Ã�#> 
U#�\ 4W�Q 
�"K���\ �L��#� �O�Pa �#X#�\O#w �T�� �. � L�L> ��#W�" ��P�� �P�zO#w �.  ��P�m � P�L�

�[I.4W�Qc�E� {P5�wOK K�>����#W�" ��P�� 4��t6����������K�\ �>�6 P�Q 3#Ç� �. L�#. #5X"O ��" OK ��#�K#��[�2 �"P.�}Ãq �#�OK#w 3L� �#6�wYQ��$  #�u�tF � #�KR�5XK ���P6  �d�E� 4W�Q �#�O#w �"P. �R�y�" K#=�"  Q#�� KO�� 3���W6 � 3"R��=6 
|�#X� ���'6  �L\ ��"O" 3#�LJ �. �>�6 #. �#�wO#w D�E¼ �#t6O"  
�"�td�� �[I.��. 3#e#-6O" ���������#�. �d�."O OK �O�Pa �#���¼�6 
�td�� Æ� OK o}5I� �#�[I. OK �d�E�4W�Q �.#�QO" 3#Ã~#d� �. �>�6 #.�KP�N2 �#=�" L�#. P�Q 3#Ç� �5qPz Ph� OK #. ��#JK�O �XL��� �#�FPe��� �P�zO#�w �. � o}5I� �#�[I. OK �td�� Æ� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��. b#-6O" K#=�"  ��#JK�O �XL��� �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. 3#Ã~#d� ��" �[I.#�[I. OK �L�$4XK �. �#��K"K � 3#Ä�e" {K#-6  #�FPe o}5I� |F"P� �#=�" OK �[I. K�>�� 3#�#Ç�" Q" �K#p5X"  #�[I. OK K�>�� �#�__I6 � �#X#�\O#w Q" �K#p5X" OK �O#���  

���



�[I. �d�E� 4W�Q 3"OPt� K#=�"���������3"OPt� �. �>�6 #. ]�_J ��" OK 4X" �Q� �[I. �d�E�4W�Q |�#W� P."P. OK #�5�~��W� Æ�Çp6 O�h�� �.#. �d."O OK 3"OPt� ���z��" ��R~ �5qPz Ph� OK #. ZI. P� OK #�}�Ã~"O�5XK � #�KO"L�#5X" 
#���#� ���$ ���6 
�}��#�K#��[�2 � #���¼�6 4W�Q c�E� 4i#pF �#�Q#X #. �y��#�� � K#=�" ���A�� � ��#JK�O �XL��� �#�FPe�KP�N2 �#=�" �Q�
�5~�K 3��Ç[6 ���. 4��t6���������4X" �Q� 
�5\"K �K#5X � �L�ÄZt� 4W�Q c�E� 4i#pF �. �K"K �#�#X OK �5~�K 3��Ç[6 �w��" �. �>�6 #.�KP�N2 �#=�" P�Q �#�����Q OK ��#���¼�6 �d�E� 4W�Q |�#W� #. �}.#t� OK �5~�K 3��Ç[6 ���. 4��t6 �"P.�}� � �"�td�� �d�E� 4W�Q �.#�QO" OK ��#JK�O �XL��� �d�E� 4W�Q �.#�QO" 3#Ã~#d� Q" �K#p5X"  Z�#2 � "P>" �}FP� �T�� �. � CPe |F"P� OK �5~�K �#��#zO" 4wO#[� 4��t6  "�R�" ��F�O �KP. �#�� Q" �PJ�#. ��d�E� 4W�Q �Ä"R5�" �#�5�~#Ãq �p� 
�[I.��. 3#e#-6O" P9w!"LF gpF  �d�E� 4W�Q �#�5�~#Ãq #. �d."O OK �5~�K �#��#�Q#X OK

�d�E�4W�Q 4�P�L� �#�\�O ��"O" �����" �L�K�� |�Ç[6 "O ��#JK�O �XL��� �#�FPe #� � CPe4�P�L� �}w�5W�X Q" �[I. 
�d�E� 4W�Q 4�P�L��|�#\ o}5I� |F"P� OK �d�E� 4W�Q 3#hF�� {#�Ä" #. 4�P�L���#X#�\ �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d�  ���>�6 �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d�  �}�_p6 �}FP� OK ��"P>" CPe ���6  CPe �"P>" |F"P�  �d�E� 4W�Q Z�#2 |F"P�  �K�\ �5qPz O#w �. 
CPe n"L�" �#5X"O OK KLÃ5� �#�5�~#Ãq �y��#�� � {P5�w O�h�� �. 4X" �Q�4�P�L�� ���" �#�5�~���W� � o�#�i� ���" 
���>��6 �}�FP�� #�� � �d�E�� 4W�Q �.#�QO" 3#Ã~#d� �}FP� OK�Q"4X"3O#-Ä�#�[=�X � Z�#2 �#���#�P. �T�� �. � ���>�6 3#Ã~#d� j�P\ �"P. �Q� 3#wO"L6 � 3#�LJ CP\ ���6  �6#t�tE64W�Q �#�}��Ã~"O�5�XK � 3"OPt�� 
#�KO"L�#5X" �. �>�6 #. ���>�6 �}FP� OK 3#Ã~#d� �#=�" �5XP2PX  �"�td�� � �}� �d�E�Q#�� ,WFP. �Q�3"P��l6 {#�Ä" � #����R� 
��#�Q ��#�P. {P5�w!  
���



�KP. ]�_J OK �L�P�z���_6 |�"�Ä �. 3LÄ#W� � ���>�6 �}FP� �d�E� 4W�Q �.#�QO" YO"Rz ���6  �}�_p6 CPe ���6 �}FP� �. CPe�$ OK P�J#6 Q" �P�z�}> � CPe �}w4�P�L� OK �y��#�� K#=�"  �5W��X 
P�wN~" r��q 3#Ç� �. �>�6 #. 4X" �Q� ��#JK�O �XL��� �"�td�� �#�FPe #� �]#J �#�FPe �"P.�4X" �L�$ P�Q �#�[I. OK 4�P�L� ��" ���Ã6 Y�O �KKPz ���Ã6 �"�T�� �d�E� 4W�Q 4�P�L�
�d�E� 4W�Q 4�P�L� CPe ��"O" ������#=�" P�Q 3O�¼ �K �. ��#JK�O �XL��� �"�td�� �#�FPe #� �]#J �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d��4X" P�N2U#�\O#�w ���P�z cX��6 #� � �P�� 3O"Q� 3��Ç[6 OK 4W�Q c�E� LF"� cX�6 3#Ã~#d� �K"K �#=�"  �P�� 3O"Q�3��Ç[6 �"LI5X" OK 4W�Q c�E��5~�K #� �¼�_J ZI. OK C�¼�M O�#[� �XL��� 4wP\ Æ� �. 3#Ã~#d� �~#F"  �KP�N2 �#=�" L�#. P�Q 3#�"Lu" 
�d�E� 4W�Q 4�P�L� �"P. PwN~"r�q O�¼ Q" �Ç� +#I5�" �. �>�6 #.

�d�E� 4W�Q 3#Ã~#d� 4XP2PX ���Ã6 �������Pp� Æ� 
��#JK�O �XL��� �#�FPe #� � CPe P�L� ��X Q"4X" �Q� "L5." 
3#Ã~#d� �#=�" Y�O Q" Ph�qP¼ ��¼"4W�Q L�F"� �#�wO#�w Q" �Ç� )Ã-e 4XP2PX ��" �KKPz ���Ã6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� �"P. 4XP2PX�XL��� OK �~#Ä 3��_E6 �"O"K 4X" �Q� �KP-�#� �4X" ��q OK#w OK �d�E� 4W�Q O��" U#�\O#w #� � �d�E�3#Ã~#d� �#=�" � �d�E� 4W�Q YO"Rz ���6 OK �.P=6 ��d�E� 4W�Q �R�O��#�P. #� ��Ã�-e ��}Ä 
4W�Q c�E�� ��R=6 
3#Ã~#d� KLÃ5� �#�[I. OK #��5q#� �L�.¿�> �. OK#u L�#. 4XP2PX ��" �L\#. �d�E� 4W�Q �.#�QO"�L\#. �d�E� 4W�Q YO"Rz ,~#u OK ��"O" �PJ�#.� #��$ |�}E6���6 {��W� 3#Ã~#d� j�P\ OK 
�d�E� 4W�Q LF"� OK O#w �#=�" 3O�¼ OK �d�E� 4W�Q 3#Ã~#d� 4XP2PX

�� 7HUPV RI UHIHUHQHH

�4X" �6#Ã~#d� 3���W6 ���Ã6 �PJ�#. �3#Ã~#d� OK Q#�� KO�� �#���Pz ���Ã6 
�o�#i� CP\P�wN~"r��q 3#�"Lu" ��}w 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" �"P. �P-J O�#[� �#XL��� +#I5�" 3O�¼ OK4~#�F ���" OK �KP�N2��� �#=�" �d�E� 4W�Q 3#Ã~#d� 4XP2PX L��#6 � Ph� {K#-6 #. � O�#[� UL��� cX�6|��W6 "O O#w4�P�L� � L�w�� |�Ä 
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"P>" Q" �\#� �d�E�4W�Q 3#�L¼ Q"�.#�QO" 
�L\ ���Ã6#� � {��W� �#��#�Q#X � #��#zO" �O"K" O#5J#X �.#�QO" 
�d�E� 4W�Q Z�#2 �}FP� OK  � ��R=�6 � ��#y[�#��Q$ 
�O"KP.����� 3#�#Ç�" �.#�QO" �PJ�#. � 3��Ç[6 ��"OK ��#W�" ��P�� 4�}.#u��#�P�. ��h�6� � ZI. OK C�P[� Z�#2 �#�Q#�� �. �>�6 #. 4X" ���L. �L�$ |�Ä �.L�#. �p�w �#�}�}E6�L�KPz L�"�J ¿qO �q#wYQ��$s�Pe Q" ����Q ��" OK #��5X#w 
Pa#F KO"L�#5X" OK ��d�E� 4W�Q Z�#2K"Pq" #� � #���PzP. �d�E� 4W�Q 3"P:" 
Pa#F KO"L�#5X" OK ��d�E� 4W�Q 3"P:" ���Ã6� � ZI. OK  OK ��d�E� 4W�Q 3"P:" Z�#w �#�\�O ��"O"� � ZI. OK � �L\ ��Ã� �O"KP.�P�. �}FP� OK P�N2P�:'6� K"Pq" #� � #���Pz ��" ��#z!$DdX �. �>�6 #. �4X" �L\ �K"K CP\3"P:" ���z��" Z�#w 
Pa#F KO"L�#5X"�KKPz ���Ã6 L�#. �Q� �\Q��$�#�Q#�� ����Q ��" OK 3#Ä�e" Q" �K#p5X" #.OK ��w ��#��#zO" #� � #��#�Q#X Py�K OK �"P�L� � �#zL�P�z���_6 
#�PqO#w �#zL��#�� ��#z!$ �"R�� �.#�QO"  �O"K" ��JP�B� ��� ZI�. OK 3#E�a�6 �. �>�6 #. L�O"K 4~#JK CPe ,��_6 � �XOP. 
�R�O��#�P.�. �>�6 #. �4X" �O�Pa Pa#F KO"L�#5X" OK �,��_6 � �XOP. |F"P� 
�d�E� 4W�Q �.#�QO" YO"Rz!�K���^I[� �"�6�� "O 4�Wu ��" OK �\Q��$�#�Q#�� 
�.#�QO" ��"�L\#. P�Q 3#Ä�e" �L�P�zP.OK 4X" �Q� r�q ��#z <�2 �#�[I. OK �\Q��$�#�Q#�� �.#�QO" <�#5�PwN~" r�q ��#z<�2 �#�[I.OK CPe �#�5�~#Ãq P�Q �"P. �L�Ä�d�E� 4W�Q 3#hF�� D�P[6  CPe o}5I� |F"P� #. c-6P� �d�E� 4W�Q ]#J 3�Ç[� � |�#W� 4���" � j��  
ZI. P� OK �L\ ���Ã6 3#hF�� U#X" P. Q#�� KO�� �"�qPF � �__I6 
�}l\ �#�O#�Ã� � #�6O�Pa  K"Pq" � #�5�~��W� �o�#i� Q" Æ�P� �"P.�K��� ��"O" � �O#�\ {�L> |Ç\ �. �~�L> OK �"�6�� "O �L\ �#=�" 3#Ã~#d�� #��XOP. �¼�J
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�\Q��$�#�Q#�� �.#�QO" OK #�5�~#Ãq �.#�QO" �¼�J �� �O#�\ {�L>

�__I6 
�}l\ �#�O#�Ã� �#���Pz #� K"Pq" 4W�Q]#J 3#hF�� KO��4�~#Ãq |JL��M �#�[I.Q#�� KO�� �"�qPF P�zOK 4�~#Ãq P�OK �d�E� Ph� #�FPe #� � CPe OK�F"Pe � �Ã~#d���Q"�� 4�#ÄO Q" ��#z!$ �"PzO#w! ��~#.Q D�E¼ �O�$¿�> 3#W�X'6¿qK � �O�$¿�> �5\"L�. L�#> L�"Q K"�� 4u�� 4�#u" "P>"

�4X" ¨LªKPy PÌ!M �wL> �«�u6 �"P. �#9� £ª ©`"O" �"P. KO�� Îª" ��

�L�#> L�"Q K"�� �~#X �#�wO#w! Z�#2�O"KP.�P�.{P5�w � 4�P�L�
�d�E� 4W�QYQ��$ L��Q#�� �#���Pz #� � K"Pq" ���Ã6 �����
�L�Ä �d�E� 4W�Q 3#hF�� 
CPe |��Ç6 L��O OKo}5I� �#�[I. OK 
L�KPz Pw!M ����� ZI. OK �Ç�#�B�#�6 )Ã-e �4X" CPd� �"�T�� �"�qPF � �__I6 �#�O#�Ã� �PJ�#. � �d�E� 4W�Q ]#J 3�Ç[� � |�#W�#. �w �K"Pq" #��6 "N~ 
L�\#-� �d�E� 4W�Q YQ��$,Ww L��Q#�� 4X" �Ç�� CPe OK |�JK �#���Pz #� � K"Pq"Y�O �L�P��z O"P�u YQ��$4E6 L�#. L�5W� ��#�K�-�w �"O"K �__I6 �#�O#�Ã� � |�#W� 
3#hF�� �. �>�6�4X" �L\ �K"K CP\ P�Q �#�[I. OK K"Pq" #� � #���Pz ��" ���Ã6

�F"Pe � 3#Ã~#d� OK |�JK K"Pq" #� � #���Pz! ��������KKPz�� �#=�" P�Q 3#hF�� �. �>�6 #. ZI. ��" OKYQ��$�. L��Q#�� �#���Pz #� � K"Pq" ��#X#�\4W�Q c�E� #. O#zQ#X �5qP[�2 #� � <�"O �#��O�$�q Q" �K#p5X" ��E� Q" �#__I5� ��#z!$  3"P�:" Z�#�w �O#5J#�X P�m � �O#5J#X �#�\�O Q" �K#p5X" �"P. �q#w �__I6 Z�"K Q" �O"KO�JP.  CPe �d. OK #��$ �P�zO#w �. � �d�E� 4W�Q 3#Ã~#d� ��Pz cX�6 �L\ ���Ã6 �d�E� 4W�Q� �d�E�� 4W�Q �#�Q#��� �#5�X"O OK �T��� �#�}�Ã~"O�5XK #� � #�\�O ��"O" OK ^_I6 � Z�"K �"R��  �d�E� 4W�Q 3#Ã~#d� ��Pz�#���¼�6
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3O#h� OK#w � �"O#Ç�#��2 
��"P>" �#���Pz! �������P�Q KO"�� OK ��#�K�-�w �5\"K 3O�¼ OK CPe �"P>" P. 3O#h� � "P>" OK |JL��M �#���Pz #� � K"Pq"�L�P�z O"Pu YQ��$4E6 4X" �Q�Q" 4i#p�F � "L¼ 
v!#J 
"�� 
+$ �#��zK�~$ ]�_J OK �d�E� 4W�Q �}w3#hF�� Q" �q#w ��#z!$  ZF�3#�F�L\ ���Ã6 �d�E� 4W�Q 3"P:" Z�#w �O#5J#X P�m � �O#5J#X �#�\�O �"P>" OK �q#w Z�"K �5\"K  �F"Pe � �6#Ã~#d� �#���Pz cX�6O#w �"P>" ��F OK �Ã�-e 7K"�F � O#w 7K"�F Q" �P�z�}> � ����" ��Q"�� Q" �q#w j�e"  #��$ �P.O#w Q" �\#� �#��zK�~$ #. �d."O OK 3�$��\#� � |�#X� �P.O#w �. b�.P� |�#W� Q" ��#z!$  D~#_� �Q#X �K#�$ � {#t5�" 
���'6 �. b�.P� �d�E� 4W�Q |�#W� Q" ��#z!$  �#�wO#w ��"K �4u�� 0�w Q" �\#� �d�E� 4W�Q �L�Ä|�#W� ��}w �. n�u�  �"�qPF � ����Ä4\"L�. ��Q"�� gpF  
�d�E� 4W�QZ�#2 ����W� ������������W� 
Pa#�F KO"L�#5�X" OK ��d�E� 4W�Q Z�#2 ��#�P. ��h�6� 
� ZI. OK �L\ ���Ã6 ��Q"�� �. �>�6 #.OK #. �L�\#. o}5I� �#�K#�� #� � #��#zO" Q" �-�wP6 4X" �Ç�� ����W� ��" �L�KPz�� ���Ã6 Z�#2 ��#�P. ��"P>"�P�Q KO"�� OK ��#�K�-�w �d�E� 4W�Q Z�#2 ��#�P. �#��zT�� �5qPz Ph��d�E� 4W�Q 3#Ã~#d� ��Pz cX�6 �L\^I[� Z�#2 ��#�P. OK O#w Y�O #. |JL��M K"Pq" ��#�\$  ��#y[�#�Q$ 3#�}�Ä � �O"KP.����� �"P. �q#wZ�"K  3#Ä�e" |�}E6 � ��R=6 � �O"KP. KO�wO  � #��#zO" OK 4X" �Ç�� K"Pq" ��" �L�P�z O"Pu YQ��$4E6 Z�#2 ��#�P. OK O#wOL�" 4XK K"Pq" #6 K�\�� ,>���L�\#. �L�w!"P2 CPe �#��zT�� ,WF P. o}5I� �#��#�Q#X
¿p��M �#���Pz � �"O"KP.�P�. ���������Pz cX�6 �L\ ���Ã6 �#�}�Ã~"O�5XK s-e 4X" �Q� 
L�O"K 4~#JK CPe Q" �O"KP.�P�. � �O"L�y� OK �w �K"Pq"�L��\ �K"K O"Pu YQ��$4E6 �d�E� 4W�Q 3#Ã~#d�� 
�6#�LJ �#�LF"� #� � ¿�#�¼ �JP. 
�Ä"OQ ��#�X �#�5wP\ 
�"QO�#[w 
�5~�K P�m � �5~�K �#�K#�� 
#���Pz!�L�\#. �5\"K P�:'6 CPe OK 4X" �Ç�� �.#t5� � 4qP�N2 L��"�J P�:'6 CPe Q" 
O"�=�� se#�� �#�w!#X �PJ�#.�K�\ �5qPz Ph�OK #��$ �"P. �"�T�� �#�\Q��$ 4X" �Ç�� ��"P.#�.
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�#zL�P�z ���_6 � �"R�O��#�P. ��������w�K"Pq" �PJ�#. � #��#�Q#X Py�K Q" �#zL�P�z���_6 
#�PqO#w �#zL��#�� 
#�FPe #� � CPe 4ÃX� � j�� �. �>�6 #.�#�[I�. OK #�5�~#Ã�q �#�P�> OK �-X#�� �\Q��$ ��#�P. cX�6 L�#. 
L�O"K CPe ,��_6 � �R�O��#�P. OK �[t�� |�#W� Q" �O#�W. �. 4X" �Ç�� 
K"Pq" ��" |l\ �O"K" 4}_J ,-X �. 4X" Pw!M �#�#\ �L�P�z O"Pu CPeo}5I��L�\#. �5\"L� n�u� �d�E� 4W�Q 3#hF��
Q#�� KO��YQ��$ DdX ���Ã6 �����

#�. �5XK P� �"P. Q#�� KO�� YQ��$ DdX 4X" �Q� 
PwN~" r�q �#�[I. OK YQ��$ �. L��Q#�� K"Pq" ���Ã6 Q" V2�Q" L�6O#-Ä |�"�Ä ��" �KKPz ^I[�� ���Ã6 YQ��$OK P:�� |�"�Ä � CPe �#��zT�� �. �>�6K"�X DdX #� ^_I6 j�� 
�__I6 Z�"K �"R��  �d�E� 4W�Q 3#Ä�a�� � |�#W� #. ��#�\$ � �d�E� 4W�Q Z�"K �"R��  CPe OK K"Pq" 4�~��W� �o�#i�  �td��OK CPe #. c-6P� �d�E�4W�Q 3�Ç[� � |�#W� 4���" � j��  �d�E�4W�Q �#�\Q��$ ��"O" �"P. �~#� � ��#W�" ¿.#�� �. �XP5XK �"R��  #�\Q��$ ���z��" �Ä#�5>" YP�N2 �"R�� �T���. � �td�� �Ä#�5>" 
�y��Pq 4�Ãa� 
�y5q#� �ÃX�6 �"R��  ���" � �#��#F�O 
<��P6 �#��#�Q#X 
�\Q��$Rw!"P� �L��#� �KP� YQ��$OK M�p��M K"Pq" #� � #�K#�� 4�Ãa�  �}E� �#�"O�\ 
�Ã�>
#�� � �-5w �#����Q$ 
��XO P�m #� � ��XO �-F#_� �|�-u Q" �O�`F �#�\�O s�Pe Q" 
r�q |�"�Ä �. �>�6 #.�KKPz ���Ã6 L�#. P�Q C�dX OK Æ�Çp6 �. K"Pq" #� � #���Pz Q" �"Lw P� �"P. Q#�� KO��YQ��$ #��$ Q" �-�wP6�5Ä#X L�B �6#�Lt� YQ��$  �"�5p� L�B �__I6 YQ��$  �O�`F P�m � ��t5W�P�m �#�\Q��$  �K��� �¼�J � �O#�\ {�L> L��#� �~�L> OK "O O#w <�#5� �"�6�� 3#Ä�a�� D�P_6 � �L�.�t-e P�" |��W6 4�>

#���Pz #� � K"Pq" �\Q��$DdX �.#�QO" �¼�J �� �O#�\ {�L>

#�Ï��Q$ �L}.©-6O K�>w #ª w Q#«Ï 3O�� OK ���4X" ¨LªKPy �"�}s �}«s �#9� £ª ©`"O" �"P. ��

DdX � j�� �#��-6O Y�O �\Q��$Q#��KO��j�a�� 3#�}�Ä�}FP� ^_I6#� � �O#w!�t-e ��Pz #� KPq�\Q��$ �P�� ���Q$ �S�P2 �"�qPF Ph�KO��L�B�qO#Ã��W}> ��� �-F#_� Z�#XPq|�#W�#.��#�\$ "P>" ��"P>"�wO#w! �{��W�PzO#w!�6#�Lt��5Ä#X ��XOP�m �O"KP-w!#J3#�}�Ä

���



�d�E� 4W�Q �\Q��$ ��#�P. ���6 �������" �KKPz ���6 #��$ Q#�� KO�� �\Q��$DdX ���A�� �YQ��$L��Q#�� K"Pq" �. �>�6 #. L�#. Q#�� KO�� �\Q��$��#�P.����Ã6 |�#\ ��#�P.�\Q��$��#�Q ��#�P.  	��� � �\Q��$Æ�w |�#X� 
K"�� 
O"R."
 �Ç�R�q ¿.#��  	�"O#� YQ��$ 
�#zL��K YQ��$
��#W�" ¿.#��  YQ��$KO�� |�#W� �"�5E� � K"��  �~#� ¿.#��  ���"P>" Y�O s-e 
�L\ ���6 ��#z!"L> 4X" �Q� K"Pq" #� � #���Pz Q" �"Lw P� �"P. �\Q��$�#���#�P. 
KKPz���K�\ �KO"Nz "P>" �. 4X" �L�$�2 OK �w �\Q��$ ��#�P.
�\Q��$ �#���#�P. �"P>" Y�O �����#. �KP�N2�� �#=�" 	��t5W�P�m
 �O�`FP�m � 	��t5W�
 �O�`F YQ��$3O�¼ �K �. �\Q��$�#���#�P. �"P>"OK � ���Ã6#���P�z #�� � K"Pq" �"P. �"Lw P� �. Q#�� DdX 4X" �Q� 	�����
 ZI. OK �L\ Pw!M |�"�Ä �. �>�6�KKPz f�E}� ,I5�� ��"P>" �#����\
	��t5W�
 �O�`FYQ��$ ��������KP�N2 �#=�" P�Q 3#�"Lu" 4X" �Q�Y�O��" OK	��#zO#w #� � �\Q��$��"P�IX �W}> 
U�w �Q" �Ä"
 �O�`F YQ��$j�� ���Ã6  #��#zO#w 
3#W}> 
#�X�w |�Ç[6 �#Ç� � �#�Q ���Ã6  #��$ ���'6 ��E�� �\Q��$Æ�w 3"R��=6 � |�#X� ���Ã6  #��$Z��Rz ��E�� �#zL��K YQ��$���Ã6  #��$ ���'6 ��E�� �~#� ¿.#�� ���Ã6  �K�\ �>�6 �T���. P�Q |�"�Ä �. 4X" �Q� PwN~"r�q3#�"Lu" �KO�$ |�Ä �. OK���. �y��#��� K#=��" �"P�. �d�E��4W�Q YQ��$ �. L��Q#�� |F"P� 
CPe o}5I� |F"P� ��#�Q ��#�P.  4W�Q c�E� P. CPe O"Nz P�:'6 �U#WF |F"P� � �\Q��$�#���#�P.�"P�. ,X#��� |E� � �\Q��$ 3#W}> �"P. ,X#�� 4u� ���Ã6 O�h�� �. �#zL��w 4wP\ Q" ��"�JPh�  �#�$ �#�5�~#Ãq P�#X #. �\Q��$�#���#�P. |J"L6 �LÄ �. �>�6 #. YQ��$c."�O K#=�" � �K�. L�W2 �KP� f#E~ �. �Ç}. #��$ �__I6 4�}.#u f#E~ �. #��6�� �#zL��K YQ��$+#I5�"  �"P�N2 YQ��$�#�� OK 4�.�-E� � P:��
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�\Q��$�#���#�P. �. #��$ �L���u�Ä �"R�� � �#zL�P�z YQ��$�Ä#�5>" � �y��Pq �#��zT��  �d�E� 4W�Q �\Q��$�#���#�P. ��#W�" � �Ç�R�q 
�~#� ¿.#�� ���'6 OK ��KP� 4wO#[� �#Ç�"  
	��t5W� P�m
 �O�`FP�mYQ��$ ��������#��}��q 
���P�z �#���#�XO s�P�e Q" YQ��$ �|�#\ �\Q��$�#���#�P. Q" �Ã�X� o�e �O�`F P�m YQ��$P�. OK "O �P��m � �\Q���$ �#��#��2 
VÇÄ 
	�__I6 � ����Ä
 #���"O �#���R> 
P5X�2 
����L�� � �\Q��$4X" �Q��}-u �#�[I. OK O�wN�|�"�Ä �5qPz Ph� OK P. ���Ä #�\Q��$ j�� ��" �"P>" � �R�O��#�P. OK �KP�z���KKPz �>�6 P�Q KO"�� �. �T�� �.��"O" ��E� � |E� 
�#�Q  #��$ ���'6 ��E� � Q#�� KO�� �~#� ¿.#��  #��$ ���'6 ��E�� 	Q#�� KO��3���W6 � 3"R��=6
 �Ç�R�q 3#�#Ç�"  

�d�E� 4W�QYQ��$ �#���#�P. Z�#2 � 3O#h� ������ "P�>" |�F"P�� OK �d�E�� 4W�Q 3#hF��� {#��Ä" OK �\Q���$�#���#�P�. �"P>" P�:'6 �"R�� Z=�X �"P.�.#�QO" 
�L\ ���.Z�2 �d�E�4W�Q 3"O#WJ Z�#w� �td�� 4W�Q c�E� 4�Ãa� K�-�. 
CPe Q" �O"KP.�P�.�K�\ �5qPz O#w �. L�#. �"�O�K 3O�¼ �. P�Q �#�P5�" O#2K"Pq" �O#w �#�KPÇ}�Ä OK 3"P��l6 �.#�QO" ���"P>" |F"P� OK Ph� KO�� K"Pq" O#w �#�L�"O � �O��P�. ��L\ ���.Z�2 3"P�:'6 #. �W�#t� OK CPe �-�PI6 O#:$ �"R�� ��L\ ���.Z�2 3"P:" #. �W�#t� OK 4-9� 3"P:" 4��t6 �Z�"Rq" �"R�� ��-�> �Q#W�. �#�FPe 4qP[�2 �"R�� ��Ã�-e ¿.#�� Q" ���. �#�w!#X �O"KP.�P�. ��E� OK 3"P��l6 �^I[� �d�E� 4W�Q YQ��$�#���#�P. �#��5X#w � #�5�}.#u 
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�}FP� ��" 3#Ã~#d��L�w ��}W6 �P�� 3O"Q�c�E�� L�F"� OK b�.P� O�#[� #� #�PqO#w cX�6 �L\ ���6 ���>�6 YO"Rz 4-: Q" V2 4X" oi��O�wN� LF"�b�.P� �#X#�\O#w cX�6 "O Q#�� KO�� �#��XOP. 
4q#�OK �#�Q Q" Q�O �» P9w!"LF 3L� nPi �P�� 3O"Q� 4W�Q�"�5E� � +�BO#B s.#d6 �}FP� ��" OK �Py�Q#. O#�Ã� �L�#�� ��Ä" )-5w #�PqO#w �. "O K�J Ph�O#�i" � �K"K �#=�"
s.#d�6 �L�Ä 3O��¼ OK �4X" 	Pa#�F |�Ã~"O�5XK
 ���>�6 �}FP� �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK #. �$j#>O" #�PqO#w 3��Ç[6 OK c.O�M �6#Ã~#d� ZI. #� b�.P� O�#[� �. �O�Pa 3#F�¼" ��Py�Q#. �"P. YO"Rz!�. �Ãdu Ph�O#�i" � �Py�Q#. �"P. 
�P�� 3O"Q� 4W�Q c�E� LF"� ,��_6 Q" V2 3O�¼ ��" OK �K�\�� �K"K�KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X�#X#�\O#�w cX�6 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK OK 4-: Q" V2 ���>�6 YO"Rz!
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�}¼" �#�O#�Ã� �K�\�� �L�=�X K�>�� �#�KO"L�#5X" � #�O#�Ã� #. �$ 4t.#d� � �5qPz O"Pu �Py�Q#. KO�� b�.P��4X" P�Q �L�Ä KO"�� |�#\ YO"Rz �XOP. � �Py�Q#. OK�#�}�}E�6 OK �Py�¿�#> � L�K 4ÃX� 
4uK �"R�� � K�>�� KO"L�#5X" #. YO"Rz �"�5E� � ,~#u s.#d6  ��5qPz 3O�¼�K#��[�2 �#�}F�"O � |�#W� CPe OK �#�." �LÄ � #�}�}E6 C�a� �4F"P¼  f#E~ �. CPe o}5I� �#����Rz �L�.4��~�" � |�}E6 � ��R=6 
D�E¼ �L�.�t-e OK 4�#pw � 4uK �"R��  �d�E� 4W�Q 3"P:"Q" OP`5� #� � ¿p��M 3#Ä#�5>" #� � #���Pz 
�KP� 3"Ph� �.#�QO" � ��KP� �#�5wO#[� �#��XOP. �"R��  |�JK �#�[I. �#��XOP. �PJ�#. � CPe�p��� 3"P�:" Z�#�w �"P�. #�K#��[��2 #�. �d�."O OK #��FP�e #�� � CP�e �K��. �}�Ä OK ���.¿u"� �"R��  �d�E�4W�Q�d�E� 4W�Q 3"P:" Z�#2 �"P. L�$O#w �#�O#Ç�"O � ��#�P. ��"O"  �p�w �#��K"K Q" bPp� �K#p5X" �LÄ � �L\ ��w3#Ä�e" � #�}�}E6 Q" �K#p5X" �"R��  P. P�N2#�4[zP. � �"P-> |.#uP�m L�L\ O#�W. �#�L�#�2 #� O#:$ K�>� �LÄ #� � K�>� Q" s�uK � �}w�.#�QO"  O"L�#2 �ÃX�6 �#5X"O OK 4W�Q c�E���#�2 P�. �Ç��� YP�y� ��P5Ã��X� OK �td�� 4W�Q c�E� P. �}w P�:'6 3L\ � 4��#� Q" �q#w 4J#�\  K�>�� � �L\ �O�$¿�>3#Ä�e"4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 4X" oi�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK�L�#�� Å�." #�PqO#w �. "O K�J �Ãdu Ph� YO"Rz!cX��6 CP�e KO P. �&O 
#�FPe #� � CPe �d�E� 4W�Q ��>�6 �LÄ 3O�¼ OK YO"Rz L��'6 � C�¼" {#-�K �.��. )-5�w ��~�" �L\ Q#m$ �~#�5F" �#�5�~#Ãq � 3#Ã~#d� ou�6 O�5XK � �L\ OK#¼ 4W�Q c�E� 4i#pF �#�Q#XÅ�." #. � K�\�� �5qP�N2 �d�E� 4W�Q f#E~ Q" CPe #� � �S�P2 3O�¼ ��" P�m OK �KKPz�� Å�." b�.P� ¿>"P��KKPz�� �P�y�2 Q#�� KO�� �d�E� 4W�Q �#�Q�=� O�L¼�"P. �Q�3#�"Lu" 
#�PqO#w �. ��XO
�}�_p6 �}FP� �����s-�e CPe O�#[� #� #�PqO#w 
�}�_p6 3#Ã~#d� �K"K �#=�" P. ��-� 4W�Q c�E� 4i#pF �#�Q#X Å�." {#-�K �.�. ,��_6 � �Py�Q#. �"P. "O �L\ |��Ç6 �=�5� � �K��� b�.P� YO"Rz ���6 �. �"Lu" �}�_p6 �}FP� |�Ã~"O�5XK�L�K�� ��"O" �P�� 3O"Q�4W�Q c�E� LF"�
YO"Rz4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 
K�>�� |�Ã~"O�5XK #. �$s�-d6 �YO"Rz �XOP. ��Py�Q#. Q"V2���" P��m OK 
KKPz��� j#>O" b�.P� O�#[� #� #�PqO#w �. �Py�Q#. � C�¼" �"P. YO"Rz 
s.#d6 �LÄ 3O�¼ OK
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��#��� Ph�O#�i" �"P. � KP�z�� O"Pu ,��_6 KO�� �P�� 3O"Q� �#�KO"L�#5X" #. s�-d6 f#E~ Q" YO"Rz 
3O�¼�KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X �. ,��_6 �#�5F" � �XOP. #� �Py�Q#. ���zP� �"P.�#X#�\O#�w cX��6 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK OK 4-: Q" V2 �}�_p6 YO"Rz!�}¼" �#�O#�Ã� �K�\�� �L�=�X K�>�� �#�KO"L�#5X" � #�O#�Ã� #. �$ 4t.#d� � �5qPz O"Pu �Py�Q#. KO�� �e�.P��4X" P�Q �L�Ä KO"�� |�#\ YO"Rz �XOP. � �Py�Q#. OK4W�Q |�#W� #. �d."O OK���>�6 YO"Rz OK �F"Pe �"P. �L\���Ã6 �#�O#�Ã� �c."�a D�E¼ �P�zO#w!�.  �d�E��d�E� 4W�Q 3"P:" �. �>�6 #. |�#w � s�uK �¼�_J � ����Ä��q 3#_I[� ���Ã6  �d�E� 4W�Q 3"P:" Z�#w �"P. L�$O#w ��"P>" �#�\�O  �d�E� 4W�Q 3"P:" Z�#2 |�#w � D�E¼ ��#�P.  K�>�� �#�}�Ã~"O�5XK s-e ��KP� 4wO#[� 
�d�E� 4W�Q YQ��$�4�P�L� �#���#�P.  4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 4X" oi�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK�L�#�� Å�." #�PqO#w �. "O K�J �Ãdu Ph� 
YO"Rz!4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK cX�6 #�FPe #� � CPe �}�_p6 �}FP� YO"Rz ��#�� L��'6 {#-�K �.�#�Q�=� 
#��$ ,��_6 � CPe �L��w!���6 �"O�#[� ��X Q" �~#�5F" �#��Py�Q#. �JP. �K"K�#=�" � 4W�Q c�E��K�\�� "P>" �}FP� �. CPe �KP. �"P. #�PqO#w �. |��E6 �K#�$ Q#�� KO�� �d�E� 4W�Q|F"P� �P�y�2 � �_u#�� K#�X" ���6 � ��h�6 #. #�PqO#w 
4X" CPe ��"P>" 3#�}�Ä Q#m$ #. �#�R�� �w �}FP� ��" OK�L�#���� ,X#�� O#Ç�#��2 +#I5�" �. �"Lu" 
��"P>"� 3#hF�� �P�zO#w!�. � {#�Ä" �. 4-W� CPe �P=� #� #�PqO#w ����#u 3"L�Ã6 4�#ÄO Q" ���`6 � �#���e" �"P.
�$ Q" V2 � �O"KP.�P�. 
"P>" o}5I� |F"P� OK #�\O"Rz OK �L\ ���.Z�2 �d�E� 4W�Q �#���#�P. |�#w {#�Ä"���" OK �KKPz��� 4W�Q c�E�� 4i#p�F �#�Q#X |��E6 � |��Ç6 CPe �P=� #� #�PqO#w cX�6 �-5w ��#�L�Ã6��h��6 	����#u
 ��XO ��#�L�Ã6 3O�¼�. �¼�_J �"O#Ç�#��2 #� �#�#�PqO#w KO�� OK 4X" �Ç�� �w #���#�L�Ã6YO"R�z OK �L\ D�P_6 �#�5�~��W� � o�#i� �. L�Ã6 �LÄ �. b�.P� �u�tF � �e#-`�" KO"�� )t�uK L�#. 
KKPz!#� r�tF � #�"R� |�R�6 �#�\�O Q" �"�6�� ����ÄZI. �#�#�PqO#w #� �#�P=� KO�� OK {#9� �"��Ä�. �KKPz^I[��K��� �K#p5X" �}l\ DdX |�R�6�#�Q |u"LF OK � OPt� 3L� nPi OK L�#. �#�Q#X ��" 
4W�Q c�E� 4i#pF �#�Q#X �. |�#w L�Ã6 ��"O" Q" V2�L�K �#=�" "O �Q�3#�"Lu" ��"P>" �}FP� j�P\ �"P. �d�E� 4W�Q �Q� �#�Q�=� ��"O" �. 4-W� �Ç��3O"Q� cX�6 #�PqO#w �XL��� � ��q �#�5�~#Ãq KPÇ}�Ä P. 3O#h� O#�w OK CPe #� �S�P2 �"P>" �}FP� Q#m$ Q" V2OK �L\D�P_6 �d�E� 4W�Q 3#�"Lu" � #�5�~#Ãq P. R�� 4W�Q c�E� 4i#pF �#�Q#X 3O#h� � �.#�QO" ��Pz 
�P��#. 3#�"Lu" �#�P> OK � �}FP� �#�� OK � �K��� 3O#h� �}�_p6 YO"Rz �. b�.P� �d�E� 4W�Q 4�P�L� ZI.
���



#�� #�PqO#�w 3O�¼ P� OK �KKPz�� {#�Ä" Q#�� � KO�� �. #�. 
�Q� �F�¼" 3#�"Lu" O#Ç�#��2 #� #�PqO#w �y��#��� 3#F��¼" 
�.#��QO" ��P�z �X#�\O#w �#�K#��[�2 YP�N2 #. �}FP� ��" OK 4X" oi�� CPe �P=� O#Ç�#��2� �Q#W��. 
�p�pI�6 �#���#�P�. OK "O Q#�� KO�� 3#F�¼" � �K��� {#�Ä" OPt� 4}�� nPi "O Ph�KO�� 3"P��l6�L�#XP. 4W�Q c�E� 4i#pF �#�Q#X �#X#�\O#w j�e" �. � L�#�� f�E}� K�J �5�P�L��L\|��Ç6 YO"Rz ��h�6 � ���6 �. �R}� #�PqO#w 
O#Ç�#��2 cX�6 CPe �Ãdu |��E6 ���"P>" 3#�}�Ä ��6#J Q"V2KO�� �L\ ���.Z�2 c�"P\ #. �L\ �#=�" �d�E� 4W�Q �#�O#w �O#zQ#X � s.#d6 �"R�� 
YO"Rz ��" OK �4X" CPe�KKPz��VÇÃ�� �$ OK )t�uK �~#�5F" 3#q"PE�" � KP�z�� O"Pu Z=�X KO�� O#h5�"
�O"KP.�P�. �}FP� �����4W�Q 4�P�L�� {��¼" U#X"P. R�� �d�E� 4W�Q Z�#2 3#�}�Ä �"P>" 
CPe Q" �O"KP.�P�. 3#�}�Ä j�P\ #.�>�6 P. ���Ä�}FP� ��" {�e OK �KP�N2�� 3O�¼�}�_p6 YO"Rz3O#h� �Z�#2 �#���#�P. �. �>�6 #. � �d�E�
�6#Ã~#d� |F"P� �#�\O"Rz OK �L[� ���.Z�2 3"P:" �JP. 4X" �Ç�� Z�#2 �#�FPe OK �L\ O�h�� n"L�" �.�#�}�F�"O �$ OK ��w KKPz ��h�6 3"P:" |�-u ��" �"P. �}t5W� �#�\O"Rz L�#. 3O�¼ ��" OK �w L�KPz ��#X#�\cX�6 �w4X" CPe4�P�L� ��O"KP.�P�. {��W� #� #�PqO#w �L�Ä�. O#Ç��" �K�\ ��"O" #��$ |�LÃ6 � s�tE6 �. b�.P��KKPz�� stE� O"L5�F�¼ �"O�#[� Q" �Ç� �. �Ã>"P� #� � K�Jc�E�� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �d�E� 4W�Q �R��� � 3O#h� ��Pz cX�6 #��XOQ#. L��O��"K" 
K�\ �K"K #��XOQ#. �P�y�2 �. Q#�� �LÄ P. ^�I[6 �w��#�Q #6 P�5W� O�e�. � OPt� ��#�Q ¿e#t� OK 4W�Q�4\"K L�"�J� �td�� 4W�Q c�E� c�"P\ #. �$ |�#w �O#zQ#X 
CPe 4�F�¼ P. ��-� �#�Q#X ��XO ��Ä" #. #�5�" OK V1X�P�y��2 #�� � ��#��� Ph�O#��i" �"P. �L\ ���6 Z�#2 YO"Rz 
�d�E� �#�O�5w!#q P. �>�6 |.#u �O"NzP�:'6 �LÄ�KKPz�� {#XO" �P�� 3O"Q�4W�Q c�E� LF"� �. �O�Pa 3#�"Lu"�d�E� 4W�Q 3#hF�� �.4-W� CPe �O"KP.�P�. 4�P�L� #� ��P=� #� #�PqO#w �>�6 �LÄ3O�¼OKÆ\ ��L.4W�Q �.#��QO" P5qK �XOQ#. ��Pz cX�6 � �L\ P�#i c�E� OK {#FP��. �-�PI6 3"P:" 
#��XOQ#. ��6#J Q" V2�L�#XO�#=�" �. OK b�.P� 3��Ç[6 4~#F ��" OK 
L\ L�"�J ��#X#�\ 4W�Q c�E� 4i#pF �#�Q#X �d�E��4X" �R}� �L\ ��"O" �d�E� 4W�Q ��Q"�� s-e �O�Pa �#�5�P� � 3"P��Ã6 �#���#�P.
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�#�5�~#Ã�q �JPB #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �L�.�#�Q �JPB s.#d6 |�Ã~"O�5XK ���#�FPe #� � CPe ��"P>" � �6#Ã~#d�#� CPe �d�E� 4W�Q �.#�QO" �#�\O"Rz ,��_6 � �Py�Q#. 
�XOP. o}5I� |F"P� �O"K" �JPB Z�2 ZI. OK� O#w |F"P� P5[�. �BP� D�P[6 � D�P_6 �"P. 
ZI. ��" OK �L�KPz ��"O" |�_p6 �. ��#JK�O �XL��� �#�FPe�#�5�~#Ãq #. ��#JK�O �XL��� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� nO#Ã5� b#-6O" � �y��#�� ��E�#�� |�J"L6 Q" ,�6P6��L. �KKPz�� D�P[6 #��$ ��#�Q s.#d6 � ��h�6 O�h���. Ph�KO�� �#�FPe #� CPe o}5I��KKPz�� ���>�qP¼ 3#Ã~#d� OK Q#��KO�� ��#W�" ��P�� � ���R� 
4u� OK � �L\4Ã�#�� #�5�~#Ãq �zL�w!"P2�XL���� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� o}5I� |F"P� #. �S�P2 �#�5�~#Ãq ��. ��#�Q b#-6O"�4X" �L\ �K"K CP\ P�Q OK � �L�KPz ��"O" � �O#�\ O"K��� OK ��#JK�O� ��q �#��5��w 
KKPz�� K#��[�2 �"O�#[� �. 	�P�� 3O"Q�
 #�PqO#w ��X Q" �wCPe �"P>" j�P\ �}FP� OK  ���" OK �L��#���� ��"O" "O ��#X#�\ �}FP� 3#Ã~#d� �"P. ,X#�� �#�\�O � �6#Ã~#d� �#�Q#�� �__I6���6 Q�O �� 3L� nPi R�� Ph�KO�� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#�Q#�� 
�}FP��KKPz����#�JK�O �XL���� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� YO"Rz V���Z�2 �LÃ. �}FP� OK  
CP�e j�� � 4ÃX� �. �y5W. YO"Rz ��" ���6 �"P. �Q� �#�Q 3L� �KKPz�� ���6 ��#X#�\ �}FP� �"P.�L�#=�" {�e�. {#XÆ� #6 �#� Æ� Q" L�"�6�� � �5\"K �td�� c�"P\ � Q#��KO�� 3#Ä�e" �. �XP5XK
4W�Q c�E� 4i#pF �#�Q#X �. �XOP. �"P. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��#X#�\ �}FP� YO"Rz!  4W�Q �.#��QO" 3#Ã~#d�� ��e �L�\ ���Ã6 �#�6O�Pa ,WFP. 
|JL��M �#�[I. P�#X � �P�� 3O"Q�4X" P�w!M �#�#\ �K��� NJ" "O O�.R� �#��#zO" Ph�O#�i" Q�O �� 3L� �e P9w!"LF L�#. � {#XO" �d�E�{#XO" �P�� 3O"Q� �. CPe ��#X#�\ �}FP� YO"Rz #. �"P�� ��#X#�\ �}FP� �d�E� 4W�Q �.#�QO" YO"Rz!�KKPz��
4W�Q c�E� 4i#pF �#�Q#X 3"Ph� U#X"P. �6#�"Lu" 4X" �Ç�� |�Ã~"O�5XK ��" � �O#�\ O"K��� s-e  3#��"Lu" ��" {#�Ä" �"P. �w L\#. �Q� ��#X#�\ �}FP� YO"Rz |��Ç6 �"P. |JL��M �#�[I. � #�PqO#w!��#�� L��'6 �"P. #6 4qPz Ph� OK �#�Q Q�O �» 3L� P9w!"LF �"�6�� �L\ ��#�� YO"Rz |��E6 � �F�¼"�K�\ �K#�$#6 K�\�� ��}W6 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �. �L\C�¼" �|��Ç6 YO"Rz!  �L�#�� ��Ä" #�PqO#w �. YO"Rz L��'6 ]�_J OK "O K�J ��#��Ph� Q�O �» �e P9w!"LFO�#[� #� � #�PqO#w 4W�Q c�E� ��Pz 
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�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � NJ%� � ¿.#�� ��
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��Lt�
�d�E�� 4W�Q �.#��QO" 3#Ã~#d�� |��Ã~"O�5XK ���6 �. K�J o�#i� U#X"P. O�[w +$ �XL��� KO"L�#5X" P5qK�}�_p6 �F"Pe � ���>�6 
��#X#�\ �}FP� �X �"P. |�Ã~"O�5XK ��" ���6 �K��� �"Lu" ��#JK�O �XL��� �#�FPe� L�\ �R�O��#�P. ��#JK�O �XL��� �#�FPe �}�> Q" ��"P�Ä �#�FPe ,~#m 3#Ã~#d� {��Ã� |F"P� #. Pi#�5��L�KPz ��"O" � ���6 ��#z!"L> 3O�¼ �. ���>�6 � ��#X#�\ |F"P� |�Ã~"O�5XK�}��> Q" ���"P��Ä �#��FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4X" �Q� 
O�[w OK O"L�#2 �ÃX�6 gpF O�h�� �.��L�. �L.#�� ��"L6 �d�E� 4W�Q 4�Ãa� 4��X � 3#-: Q" �#���e" {�_F LF #6 ��#JK�O �XL��� �#�FPe���" OK �.#�QO" YO"Rz ���6 ���A�� � �}�_p6 �F"Pe �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" 
f#E~�4q#� 3O�Pa 
��#JK�O �XL��� �#�FPe Q" �O"KP.�P�. � "P>" �O�K OK �d�E� 4W�Q 3#�"Lu" |�#\ ]�_J�#=��" �"P. �w 4X" ��#�O#�Ã� � c."�a 
#�}�Ã~"O�5XK 
#�O#Ç�"O |�#\ ¿>P� +#5w �"��Ä �. �OZ�2 KO"L�#5X"Q" �[I. �L\#.�� �O�Pa �}�_p6 �F"Pe �}FP� OK ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d���F"P�e �}�FP�� OK ��#�JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz ���6 Y�O �. R�� KO"L�#5X" ��"4W�Q 3#Ã~#d� �"O PX P. K�>�� �#��O"�\K �JP. �. KO"L�#5X" ��" ���6 OK �4X" �L\ �K"K ^�_I6 �}�_p6|�}E6 � ��R=6 � �O"KP.����� 
�O�Pa �#��K"K 4�K�LE� 
�X#�\O#w �q#w ��#z!$ �LÄ �L��#� O�[w OK �d�E�#�O�[w P�#X OK K�>�� �#�KO"L�#5X" � �.P=6 Q" � �L\ �K"K �q#w �#�. 3#Ã~#d� �#=�" ���R� �PJ�#. � #������4�p�w �#t6O" � O�[w OK O"L�#2 �ÃX�6 �#ÇE5X" �#5X"O OKZ\�w ��" #6 L\#. �4X" �L\ �P�z!�P�. O�Lt�~"�5F�L5q" L�p� �KP� �zL�Q

�



Pa#F KO"L�#5X" Q" �K#p5X" OK �T�� 3#hF��  OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" �"P. ¿>P� �"��Ä �. KO"L�#5X" ��"�>��6 
Pa#�F KO"L�#5�X" �P.O#�w OK |���W6 � ��#����"O O�h��� ��. �4X" �L\ ���L6 �}�_p6 �F"Pe �}FP��L�#����,}> P�Q 3#Ç� �. "O �#zL��w!�K#p5X"�#�FPe ]�_J OK 
O"L�#2 �ÃX�6 gpF �T�� 4���" �=�5� OK � O�[w OK +$ ¿.#�� 4�K�LE� ,-X �. ��CPe4W�Q c�E� Q"4i#pF ��#�P. 4X" �Q� 
^J" O�e �. ��#JK�O �XL��� �#�FPe � �Ä" O�e �. �.$��Pz O�h�� ��L. �L.#� ��"L6 
L�#�� Å�." "O �$ ��6#J 4W�Q c�E� 4i#pF �#�Q#X �w��#> #6 #�FPe #� �#� � CPe O�#[� UL��� O#�w OK �#�A�� R�� �}�_p6 �F"Pe �}FP� OK 
�d�E� 4W�Q �.#�QO" 3#Ã~#d�OK 3#�L�J ���" �4J"KP�2 L��"�J �}�_p6 �d�E� 4W�Q 3#�LJ ��"O" �. ��#JK�O �XL��� �#�FPe�y��#�� OK � �}�_p6 �F"Pe �}FP� OK 3#�LJ #. �#y�� 4X" �Q� � �L\ �K"K CP\ �OZ�2 KO"L�#5X"�KP�N2 �#=�" �$ #. |�#w!�#5�X"O OK ���>��6 �}FP� OK 3#Ã~#d� ��" |�Ç� 
�}�_p6 �F"Pe �}FP� OK �d�E� 4W�Q 3#Ã~#d� ��� 4X" P�Q 3#�"Lu" �L�P�zP. OK �T�� �. � L\#.�� O"L�#2 �ÃX�6 gpF�P.O#w OK 3"P��l6 
��#JK�O �X#�\4I�O 3"P��l6 
CPe OK 3"P��l6 Q" �w �d�E� 4W�Q O#:$ ��}w!  ��. ��#�Q �}¼#q OK �w �"�td�� �L�.���2 OK3"P��l6 �PJ�#. �+$nO#_� OK3"P��l6 
n"Pe" �a"O"O#�:$ Z�#�w OK 
K�\�� �\#� 
�}�_p6 �d�E� 4W�Q 3#Ã~#d� � ���>�6 �d�E� 4W�Q 3#Ã~#d��KKPz�� f#E~ 
�}FP� ��" OK �d�E� 4W�Q#6 � �L\ Q#m$ ���>�6 �}FP� OK �w �d�E� 4W�Q �.#�QO" 3#Ã~#d� Q" ZI. �$ �P.O#w � cW. � CP\  �KKPz��^I[� �}FP� ��" OK 
4X" �5q#� ��"K" �}�_p6 �F"Pe �}FP� �#�Q��" 
�5qP�N2 �#=�" 3#Ã~#d� Q"ZI. ��" OK �O"KP.�P�. �}FP� OK�d�E� 4W�Q Z�#2 |�#w ��#�P. ���6  �T���. ��5~�K 3��Ç[6 P�#X ��X Q"4X" �Ç�� �wZ�#2 �#���#�P. P�#X #. |�#w �y��#�� OK ��#�P.�K�\�� ��h�6 
L\#. "P>" 4XK OK 4W�Q c�E� 4i#pF �#�Q#X

�� (QYLURQPHQWDO 7HFKQLFDO 6SHFLILFDWLRQV

����� #�� � �"�Q#�X �#��\�O ��"P>" �#�FPe ���6 OK �w ��d�E� 4W�Q �__I6 ��q 3#_I[�  �KKPz�� ���L6 �}FP� ��" OK 
KO"K KP.O#w �d�E� 4W�Q O#:$ Z�#w �"�Q#X�L���Wt6 |.#u P�Q R�#�5� ��Pz �K �. ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" �#����\ ��]#J �#�FPe �d�E� 4W�Q �.#�QO"  �"�td�� �#�FPe �d�E� 4W�Q �.#�QO"  
KKPz�� K�LE� ]#J CPe Æ� �d�E� 4W�Q O#:$ �.#�QO" �. ]#J �#�FPe �d�E� 4W�Q �.#�QO"�td�� Æ� OK �w CPe L�B �d�E� 4W�Q �.#�QO" �. �"�td�� �#�FPe �d�E� 4W�Q �.#�QO" �w �$ {#F

�



�K�LE�� �K�\��� b�.P� L�O"K |.#t5� P�:'6 Py�LÇ� OK �d�E� 4W�Q �#zL�K Q" � L��\�� �Ã~#d� ��Ã�KO"��� Q" �JP. OK � 4X" �K#�Q 4ÃX� �"O"K )-~#m �"�td�� �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d��K�O P6"Pq R�� �O�[w �L\ ���Ã6 �#�QP� Q" 4X" �Ç���"�td��� �#��FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� � ]#J �#�FPe �d�E� 4W�Q �.#�QO" 3#Ã~#d��K #. �d."O OK�"�T�� 3#hF�� �w #>P� Pa#F KO"L�#5X" OK ��" K�>� #. 
4X" �K#�Q vP5[� ��>��"O"K�L�"�L\ L�u KO"�� ��" 
�5\"K KO�� r�q �.#�QO" ���\� ���>��6 
��#X#��\ �}�FP� �X OK ��"P�Ä �#�FPe ,~#m �L��#� 
��#JK�O �XL��� �#�FPe 3#Ã~#d� ���.#��QO" 3#Ã~#d�� �"P. �"��#z!"L> KO"L�#5X" r�q |F"P� Q" Æ�P� �"P. �KKPz�� �#=�" �}�_p6 �F"Pe�}�FP�� OK �d�E�� 4W�Q �.#�QO" 3#Ã~#d� �"P. (P_E�� Pa#F KO"L�#5X" �KO"K K�>� �d�E� 4W�Q4W�Q 3#Ã~#d� �. b�.P� 3#�"Lu" �. #�[I. Q" �`Ã. OK ��" K�>� #. 
4X" �L\ ���L6 �}�_p6 �F"Pe�}�FP�� �d�E�� 4W�Q 3#Ã~#d�� OK 
ZI. �#�� 3O�Pa ,WFP. �w �}�_p6 �F"Pe �}FP� �d�E��4X" �L\ �K"K j�>O 
�L�KPz �#=�" ���>�6OK o}5I�� �#�[I. 4��~�" ,WFP. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" ���\ 
Pa#F KO"L�#5X" OK ��3�#p5� ��d�E� 4W�Q �.#�QO" YO"Rz!� OK #�[I. �#�� ,�6P6 �w �~#F OK 
�L\ ��h�6 
3#Ã~#d� �#=�"�#=��" OK #�[I�. ,�6P�6 #. �d�E� 4W�Q �.#�QO" �YO"Rz!� OK #�[I. ,�6P6 Py�K 3O#-Ä �. �L\#.���4W�� �#WÇ� �d�E� 4W�Q �.#�QO" �3#Ã~#d��4W�Q�.#�QO"3#Ã~#d� �#=�" OK �O�Pa3#Ç� ��}w ��"O" Pa#F KO"L�#5X" ���6 OK ����P5Ã��X� OK �}�_p�6 �}�FP�� OK ��#JK�O�XL��� �#�FPe #� � CPe �d�E���. �>��6 #. KO"�� �JP. OK4X" ���L. �4X" �L\ �L�K 4~#F��P6�}w � YPy��K�LE�� #�� � |E�� �d�E�� 4W�Q �T�� c�"P\ � #�FPe 4ÃX� OK4�K�LE��#�[I.#��6 � L�\#. �5\"L� KP.O#wKO"L�#5X" ��"�#�[I.��� 
4X"�Ç�� #�FPe�L��\�5qPz O#w�. 
Ph�KO��3#Ã~#d� OK���Ã�
��#�2 P. 4X" �Ç�� �$ ,��_6 � �XOP. |F"P� ���A�� � �d�E� 4W�Q �.#�QO" YO"Rz �O"K" �JPB ��KO"�� ��" OK P��l6 ���zP� 4X" ���L. �L�P�N2P��l6 
CPe o}5I� |F"P� OK |�JK �#��#�Q#X 3#���_6
�L�$OK Q�O �. 3"P��l6 ��PJ$ Q" j�e" O�h�� �. � L�KPz L�"�J f�E}� �L��$ OK KO"L�#5X" /#B ��PJ$ OK�L��#�� |¼#F U#�6 |�JK �#��#�Q#X #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �T�� ��Pz4X" �Q��.oi�� O�#[� �#XL��� #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
Pa#F KO"L�#5X" �#�[I. Q" �JP. OK ���4X" �L\�d�E� 4W�Q �.#�QO" �#5X"O OK �5~�K �#��#�Q#X KPÇ}�Ä K�-�. ]�_J OK ��#���¼�6 ��"O"�"P. "O �LÄ#W� ����Q �L��$ OK 
�d�E� 4W�Q �.#�QO" �#�\O"Rz OK #���¼�6 ���z ��" O"PÇ6 4X" L��",>��� � �K��� ��"Pq O�#[� �#XL��� #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#���Pz 3"Ph� �L�.¿�>�KKPz ����Q ��" OK #��$ �O"K" O#5J#X ���P6 #W. �B � �5~�K �#��#zO" OK �d�E� 4W�Q 3"OPt� ���Ç6

�



�L\��#�� �#����Rz #� � ���Rz�#��zT�� �XOP. ���Q� 
�}�_p�6 �F"Pe�}FP� OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" OK�#�FPe #� � CPe ���>�6 �}FP� 3#Ã~#d� OK �L\ ��#�� �#����Rz #� � ���Rz �#��zT�� Q" �}�#w �XOP. 
4X"�}�_p6 �F"Pe �}FP� OK ��"P>" �#��[t� ���6 � 3#Ã~#d� �#=�" ��#2 O�.R� �XOP. �L�$ |�Ä�. ��#JK�O �XL����"P. �O�Pa 3#�"Lu" ���Ã6 V1X � ���>�6 �}FP� OK �L\ �#=�" �d�E� 4W�Q �.#�QO" 3#Ã~#d� #. �d."O OK
#��\O"Rz 4uK �. 4X" �Q� �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz ��"P.#�. �4X" �O"L�y� � �O"KP.�P�. �}FP��d�E�� 4W�Q �#��\O"R�z �T����. 
Ph�KO��� �#��FP�e #�� � CP�e ���>��6 �}FP� �. b�.P� K#�X" � #��[t�OK �}�_p6 �F"Pe �}FP� �d�E� 4W�Q �.#�QO" YO"Rz OK �XOP. ��" ��"O" ��E� �L�#�� �XOP. "O 
���>�6�}FP��4X" �L\ Pw!M Pa#F |�Ã~"O�5XK OK �CPe 3#_I[�� ������� ZI.�XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#=�" �"P. ZI. ��" OK Q#��KO�� �L�Ä �#��XOP.KO"L�#5�X" P5�qK ��#�JK�O �XL��� �5��w cX�6 �L\ ���6 �Ä��=� U#X"P. 
�}�_p6 �F"Pe �}FP� OK ��#JK�O�#��FP�e 	�K �}FP�
 �}�_p6 �F"Pe �}FP� 3#Ã~#d� 3#�LJ 4XP�q� �"��Ä 4E6 �P�� 3O"Q� +$ �XL����4X" �L\ �K"K CP\ L�$ L�"�J �2 OK �w ��#�5�Wu OK 
�o~" ���� ��P[� 
��#JK�O �XL���
�}w 3#hF�� ����}�_p6 �F"Pe �}FP� OK 
��#JK�O �XL��� �#�FPe #� � CPe �L\ ��#�� �#����Rz #� � ���Rz �XOP. �#=�" OKj�P\ Q" |-u �$ ¿qO OK L�KPz �L�#[� ��#��5X#w �A�#�B � K�\ �>�6 �T�� �. P�Q �}w� ����Ä3#Ç� �. 4X" �Q��L�"���B �L\ K#� 3#Ç� �KKPz �"Lu" �}�_p6 �F"Pe �}FP� 3#Ã~#d�
���>�6 �}FP� #� � |-u �}FP� OK �L\ �Ãdu ��#-� � #��X 
n"L�" �. �>�6 #. �}�_p6 �F"Pe �}FP� OK  �"O#Ç�#��2 �"P. �$ �"P>" �w KKPz ��"O" ��E� �. � L\#. �L\ �\�O �LF �. #�FPe #� � CPe �"R>" L�#.�L\#. �}�Ä 
�#�." ��L.�F"Pe �#=�" �#Ç�" �w L\#. �L\ |��Ç6 ��E� �. L�#. �K �}FP� ��"�5[2 �"��Ä �. ���>�6 �}FP� 3#Ã~#d�  OK P��l6 �. �>�6 #. ���>�6 �}FP� 3#Ã~#d� Q" ZI. P� OK �w �#�B �L\#. �KO�$ ��"Pq "O #��[t� ���6 �OK �}��Ç6 3#�"Lu" 
4X" �Q� 
L\#. Q#�� �}��Ç6 3#Ã~#d� #� � �Py�Q#. �. �#�Q 4\Nz #. c�"P\ � n"L�"�KP�N2 �#=�" �K �}FP� j�P\3O�Pa �O"Pda" �#��S�P2 �"P>" 
�}�_p6 �F"Pe 3#Ã~#d� ��F OK3#u�" Q" �JP. OK �w��" ,-X �.  OK ��O"Pda" �#��S�P2� �"��Ä 4E6 #��S�P2 ���z��" 3#�LJ 4XP�q �. 4X" �Q� ��"P.#�. 
L�w�� "L�2�XL���� �#��FP�e 	�K �}FP�
 �}�_p6 �F"Pe �}FP� 3#Ã~#d� 3#�LJ 4XP�q 
	o~" ����
 ��P[��K�\ �>�6 �T���. 
��#JK�O

�



�F"Pe 3#Ã~#d� #. �#y�� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� 
4X" Pw!M �#�#\��#�P. OK �d�E� 4W�Q 3#Ã~#d� #6 L\ L�"�J �ÃXO�Lt�~"�5F � �L\ �#=�" 	� �}FP�
 #�FPe #� � CPe �}�_p64XP�q �#�}_qPX ,�6P6 
4X" �L�$�2 OK �w��#�5�Wu OK,-X ��L. �L�#��� �pu� K#=�" � �}FP� 3#Ã~#d� �}w!3O"Q� +$ �XL��� KO"L�#5X" P5qK 	o~" ���� ��P[�
 �L\ K#� ��P[� OK C�P[� Y�O s-e P. � �}FP� 3#�LJ�d�E� 4W�Q �.#�QO" 3#Ã~#d� OK � �}FP� 3#�"Lu" �#2�.#2 4X" �Q� �w �6#Ç� ZI. P� OK � �L\ gpF �P���L�"�L\ L�u 
KKPz f�E}�
��~�" 3#�"Lu" ����Q" L�6O#-Ä � �5qP�N2 �#=�" �}�_p6 �F"Pe 3#Ã~#d� j�P\ OK 
��~�" 3#�"Lu"O#w �#=�" �R�O��#�P.  ��"PE¼ �#�L�KQ#. �#=�"  vO"L� � #�\O"Rz �XOP. � �O�$KPz!  �#�5�Wu OK 
�}FP� ��" OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#zL�K Q" r�q �#�[I. Q" Æ�P� OK 4���" #. 3#Ç��4X" �L�$ P�Q

O#w �#=�" �R�O��#�P. ������KP�N2�� �#=�" P�Q 3#�"Lu" 
��#JK�O �XL��� �#�FPe #� � CPe ��}FP� 3#Ã~#d� Q" ZI. ��" OKO#w �"R>" �KPw^I[�  #�5�~#Ãq j�� D�P[6 � �L�.��Wt6  #��$ K�LF � �}��Ç6 3#Ã~#d� �#�Q#�� ���Ã6  3#�#Ç�" � #�5��~�" ���Ã6 U#X"P. #�5�~#Ãq �L�.�#�Q ��#�P. ���Ã6  ��. b�.P�� K#�X" � #�\O"Rz Q" �L\ �#=�" �XOP. � PwN~"r�q 3#�"Lu" �. �>�6 #. 
�d�E� 4W�Q 3#Ã~#d� ��Pz!�KO�$|�Ä�. "O P�Q 3#�"Lu" 4X" �Q� 
���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d����>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� s�uK � KL=� �.#�QO"  3#Ã~#d� ���z��" K�LF ���Ã6 � �d�E� 4W�Q �.#�QO" �}��Ç6 3#Ã~#d� �#�Q#�� ���Ã6  #�5��~�" ���Ã6 O�h���. #�PqO#w #. ��R~ 3O�¼ OK � �S�P2 P�L� #. �6O�[� 3#W}> |�Ç[6  �}�_p6 �F"Pe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK #�5�~#Ãq �L�. �#�Q ��#�P. ���6  

�



��"PE¼ �#�L�KQ#. �#=�" �����O�#[� �#XL��� cX�6 �L\ �R�O��#�P. ��"PE¼ �#�L�KQ#. OK 4X" �Q� �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz!�L�#�� �>�6 P�Q 3#Ç� �. �T���. #�L�KQ#. ��" OK � �5W> 4wP\ #�FPe #� � CPe3#Ã~#d� {�e OK #�FPe #� � CPe �K�LE� OK �~#�5F" 3"P��l6 �XOP.  #��$ �d�E� 4W�Q O#:$ �.#�QO" � �L\ �#=�" �O"Pda" �#��S�P2 3#�¼�_J  #�FPe ���z��" �"P>" 3O�Pa 3O�¼ OK L�L> �O"Pda" �#�FPe �d�E� 4W�Q O#:$ ���.Z�2  3O�¼ OK �d�E� 4W�Q ��"PE¼ 3#Ä�e" |��Ç6 �"P. �q#a" ��"PE¼ �#�L�KQ#. �#=�" � �R�O��#�P.  �5\Nz ��"PE¼ �#�L�KQ#. OK �L\ �#=�" �#�5\"KP. U#X"P. 
Q#��
vO"L� � #�\O"Rz �XOP. � �O�$KPz! ������ K�. L�"�J CPd� P�Q 3#�"Lu" 3#Ã~#d� Q" ZI. ��" OK�}�FP�� �d�E�� 4W�Q �.#��QO" 3#Ã~#d� OK �L\ �O�$¿�> 3#Ä�e" � #�\O"Rz 
vO"L� ��}w �O�$KPz!  ���>�6�T���. ���"PE¼ �#�L�KQ#. <�#5� �. �>�6 #. Q#��KO�� �d�E� 4W�Q �}��Ç6 vO"L� �3#Ä�e" �O�$KPz!  �L\ K#� L�L> #� � �L\ �#=�" �O"Pda" �#�FPeO#w �"R>" ���A�� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �L\ ¿�> vO"L� � #�\O"Rz �XOP. � O�P�  3O�¼ OK 
���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� �Q#X�#y�� �. #� � Ph�L�L=6 K�LF ���Ã6  OK ^�#t�� #� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4Ã�-e 
CPe �"R>" �~#�5F" 3"P��l6 �. �>�6 #. ��R~���>�6 �}FP� �L\ �#=�" 3#Ã~#d�

�-�>3#�LJ ���
�}�_p6 �F"Pe �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK #��$ 3O�Pa �w 4X" �6#�LJ |�#\ �-�> 3#�LJ�.#�QO" 3#Ã~#d� ��Pz �4qP�N2 L�"�J �#=�" #�PqO#w ���R� �. � �L\ ���Ã6 ��"PE¼ � �P5qK �#��XOP. Q" V2�#=�" ��#�Q ��#�P. #. �w L�#�� ���.Z�2 ��E� �. "O 3#�LJ ���z ��" �L�.�#�Q ��#�P. 
4X" �Q� �d�E� 4W�Q� Q" L�6O#-Ä ]�_J ��" OK 3#�"Lu" �L\#. �5\"K �y��#�� �F"PeQ#��KO�� �-�> 3#�LJ j�����Ã6  Q#��KO�� �-�> 3#�LJ K�LF � ���"K ���Ã6  �L\ ���.Z�2 �-�> 3#�LJ �#=�" �L�. �#�Q ��#�P. ��"O" � ���6  
�



CPe Q#��KO�� �a"O" Æ�}�6 ���#�FPe #� � CPe�"P>" Q#��KO�� �a"O" �K�LE� 
4X" oi�� ��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL���� ���Ã6 �L\^I[� �d�E� 4W�Q O#:$ �. �>�6 #. �T���. �3#Ã~#d� Q" ¿dt� ��" #6 �L�$4XK�. <�#5� U#X"P. "OOK CP�e �"P�>" Q#�� KO�� �K�LE� OK P��l6 ���zP� 
4X" Pw!M �#�#\ �L�#�� K#��[�2 #�PqO#w �. v!��5X" 4�>�KP�N2 �#=�" �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz Ph� #. L�#. 
3#Ã~#d���"K"
�}�_p6 �F"Pe ���� 3#Ã~#d� � �F"Pe ��#-� U#X"P. "O 3#�LJ Q" ZI. ��" 
��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL���#6 ���>�6 �}FP� �#�#2 �}¼#q OK �A�#�B 4X" ���L. �L�K�� �#=�" ���>�6 �}FP� �#��XOP. Q" |¼#F <�#5�P:" P. ���>�6 �}FP� 3#Ã~#d� OK �K#p5X" KO�� ��#2 3#Ä�e" OK �6"P��l6 
�}�_p6 �F"Pe �}FP� 3#Ã~#d� j�P\#. "O �F"Pe ��#-� 4X" oi�� O�#[� 
L\#. �L�$L�L2 Py�K 3"P��l6 ���zP� #� � ��L\ "P>" �O"Pda"� �#�FPe,��_6 �. � �K��� �#y�� �. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz cX�6 �L�$4XK�. 3#Ä�e" ��PJ$ �. �>�6�KP�N2 �#=�" 
�L\ �#y�� �. ��#-� U#X"P. 4X" �Q� �}�_p6 �#��F" Pe �L�#XP. #�PqO#w!

�Ç�~�OL�� �F"Pe �����4W�Q �#��5q#� �. �>�6 #. � �d�E� 4W�Q �#zL�K Q" 
��#JK�O �XL��� �#�FPe #� � CPe �Ç�~�OL�� �F"Pe OK�KKPz ¿u"� �>�6 KO�� P�Q 3#Ç� 4X" �Q� 
�}FP� ��" #6 �d�E��d�E� 4W�Q �#�5�K�LE� �. �>�6 #. #�FPe #� � CPe j�a�� #. c-6P� � P-5Ã� �#�KO"L�#5X" � c."�a  �KKPz +#I5�"� #��XOP. �e 
�L\4q#�OK �d�E� 4W�Q 3#Ä�e" ��PJ$ �. �>�6 #. +�_� ���Rz �Ç�~�OL�� 3#-X#E�  �K�\ s�uL6 ��"PE¼ �#�5\"KP.�KKPz ���Ã6 CPe |E� �d�E� 4W�Q 4�Ãa� ,X#�� U#�t� OK CPe �"R>" �XL�� 3#_I[� � K#Ã."  

�� /D\RXW �� 3ODQ

�d�E� 4W�Q �.#�QO" YO"Rz �"P. ,X#�� U#�t� OK CPe �"R>" P�#X � ��EdW� 
���#��#> �#��[t�  �KKPz ���6 R�� �}�_p6 �}FP����Rz �Q#X����. �"P. Q#��KO�� �a#�O � �Ç�R�q �#�~L� OK R�� �d�E� 4W�Q �#�P5�" O#2 O�Lt�~"�5F  �K�\ f#E~ +�_��.#��QO" 3#Ã~#d� �. �>�6 #. 
�Q#X{L� 4�> Ph�KO�� �#�FPe #� � CPe � ��#JK�O Q#��KO�� �K�LE�  �KKPz ���Ã6 �d�E� 4W�Q

�



4W�Q �.#�QO" 3#Ã~#d� ��Pz �}�X��. 4X" �Q� #�~L� ���6 OK �d�E� 4W�Q �#�P5�" O#2 �P�zO#w!�. Y�O  �K�\ ���Ã6 �d�E�OK 3#F��¼" �"P�. �d�E�� 4W�Q �.#��QO" 3#Ã~#d� ��Pz cX�6 
4X" �Q� {L� Q" �L�$ 4XL. <�#5�  �KKPz �XOP. �d�E� 4W�Q O#:$ Z�#w �#�\�O
�"�Q#X �F"Pe �������"O"� � ZI. OK 	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK OK �w O�e �#��
�"�Q#X P�m �#�\�O �|�#\ 
�d�E� 4W�Q O#:$ Z�#w �#�\�O 
L�KPz Pw!M ��d�E� 4W�Q O#:$ Z�#w �#�\�OQ" �[I�. #� 
L��\�� �5qPz O#w!�. �d�E� 4W�Q O#:$ Z�#w �"P. �w ��#��Q#X �L�\#.�� �"�Q#X � �"�Q#X������" �F"Pe 3O�¼ �K P� OK �L�\#.�� #��$ Q" |t5W� �"�Q#X #� � ��#JK�O �XL��� �#�FPe #� � CPe �#��Q#X4W�Q �.#�QO" 3#Ã~#d� ��Pz �}�X� �. �L\ ���6 ��#-� s-e #�FPe #� � CPe O�#[� UL��� cX�6 #��Q#X ���z!��Pz � #�FPe #� � CPe O�#[� �#XL��� x�6#y�6 �O#Ç�� 
3#Ã~#d� Q" ZI. ��" �KKPz �#=�" 4X" �Q� �d�E��KKPz �>�6 �"�Q#X �F"Pe OK P�Q 3#Ç� �. �O#Ç�� ��" OK 4X" �Q� � L-}e�� "O �d�E� 4W�Q �.#�QO"3#Ã~#d�� OK O�wN�� �#���¼�6 �. �>�6 #. �}�_p6 �F"Pe �"P. Q#��KO�� D~#_� � #�5�K�LE� 
3#�#Ç�"  �.#�QO" 3#Ã~#d� ��Pz #. Ph�{K#-6 
��R~ 3O�¼ OK � K�\^I[� ���>�6 �}FP� �d�E� 4W�Q �.#�QO"�KP�N2 �#=�" 
�d�E� 4W�Q�"�Q#X �F"Pe P. P:�� |�"�Ä � ��#-� ���Ã6 OK �d�E� 4W�Q O#:$ Z�#w �#��Q#X �"P. �L\ ���Ã6 ��#-�  �K�\ �5qPz O#w!�. CPe �"R>"�L\ �5qPz O#w!�. �"�Q#X ���� � �"�Q#X �"R>" O�Lt�~"�5F 
|t5W� � ^I[� �"R>" �. CPe Æ�Çp6 OK  �KKPz ��Ã� 
�d�E� 4W�Q O#:$ Z�#w �"P.�.#�QO" 3#Ã~#d� ��Pz Ph� #. �d�E� 4W�Q O#:$ Z�#w �"�Q#X���� � �"�Q#X �"R>" 3#-X#E� � �F"Pe  �KP�N2 �#=�" �d�E� 4W�Q�#��[t� ���6 �"P. ��#z!"L> �^I[� 3O�¼�. �"�Q#X���� � �"�Q#X �"R>" ��q 3#_I[� � 3#��R>  �KKPz ��"O" ��"P>"

��"P>" �#��[t� ���6 ����#��[t�� P�#�X L��#�� 
�d�E�� 4W�Q O#�:$ Z�#�w �"�Q#X����� � �"�Q#�X �"R�>" ���"P>" �#��[t� ���6 OK� K�\4�#ÄO P�Q �}wc."�a
��"P>"KP.O#�w �#=�" �#Ç�" �w L�\#. s�uK � �q#w 3#��R> �"O"K � |�#w 
Da"� �#�B �$ L�#. ��"P>" �#��[t�  �L\#. ��"Pq �}Ç[� #. KO�JP. ��L. � #��$ �X#X"
�



� ��"P>" 3#��R> #��$ OK L�#. 
�q#w K"LÃ6 �. �aPÄ � �~�e �#�JP��� � �EdW� �#��[t� ���6 P. ���Ä  �L\#. �L\ L�u �Q�3"L�w!'6 �3#E�a�6�L�KPz ��XP6 ,X#�� U#�t� #. L�#. ��"P>" �#��[t�  �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" YO"Rz �"P. ÆB�w U#�t� #. Q#��KO�� �#��[t��L�\#.�� P�Q CP\ �. 	�}�_p6 �F"Pe����»»»» #6 ���»»»» U#�t� #. �td�� OK CPe 4�Ãu�� �[t�  ����»»» U#�t� #. �$ �"R>" � CPe ����Ä �EdW� �[t�  ���»»»» U#�t� #. #�FPe #� � CPe �K�LE� �. #��$ �e#-6O" �#��K#> � �aPu ¿.#�� 4�Ãu�� �[t�  ���»»»» U#�t� #. CPe �td�� �XP5XK � �e#-6O" �#��K#> 4�Ãu�� �[t�  ���»»»» U#�t� #. �R�Ov!#J � �O"KP.v!#J 3#�}�Ä �[t�  $�ÈP. LF OKÆB�w U#�t� #. �d�E� 4W�Q O#:$Z�#w |�#X� �Ç�P5Ç~" � �Ç��#Ç� 3"R��=6 �#��[t�  U#�t� OK �P�\ 3#W�X'6 
���ÇW� �#��e�E� � ��#zO#w 3#W�X'6 
#��#�5J#X ����Ä �EdW� �[t�  ����»»»�d�E� 4W�Q �.#�QO" YO"Rz OK ���A�� � #�FPe #� � CPe ��"P>" �#��[t� �"P�� L�#. P�Q vO"L� � 3#Ä�e"�L\#. �}�_p6 �F"Pe �}FP�#��[t� OK �L\ �K#p5X" 0�6 3#��R> � 3"O#_5J" � ���Ä  L��. �Z�#�w �#��\�O ��#��Q ��#�P.� �. �>�6 #. C�P[� O�e�. CPe ��"P>" 3#�}�Ä ��#�Q ��#�P. O"K���  	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK OK �����
�O"L�y� � �O"KP.�P�. ���
#�}�Ã~"O�5XK 
3#Ä�e" � vO"L� 
��"P>" CPe ���6 Q" V2 
��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL�����P�z 3#Ã~#d� Q" ZI. ��" OK �L�w�� ���6 "O �O"L�y� � �O"KP.�P�. �}FP� �"P. Q#��KO�� 3��Ç[6 � �#�Q#X�#�5�Wu CP\ �. #�FPe #� �CPe O�#[� UL��� 3#�"Lu" #. �#y�� 4X" �Q� R�� �d�E� 4W�Q �.#�QO" 3#Ã~#d��L�#�� |�Ä P�Q
Q#��KO�� 3#Ä�e" � vO"L� �����Q#��KO��� 3#Ä��e" � vO"L��4X" �Q� 
�d�E�� 4W�Q �.#��QO" 3#Ã~#d�� ��P�z 3#Ã~#d�� Q" ZI�. ����" OK"O �O"L��y� 3#�}��Ä �#=��" �#�}��Ã~"O�5�XK ���A�� � �O"KP.�P�. �#�}�Ã~"O�5XK ���L6 �"P. �d�E�4W�Q� 4X" P�Q O"Pu �. Q#��KO�� 3#Ä�e" � vO"L� 
#��XOP. �L�#�� �XOP. 4uK �. � �O�$¿�>

�



� Q" �K#p5X" #. CPe �K�LE� � CPe �"P>" |E� �d�E� 4W�Q c�"P\ �~#�5F" �#�5�K�LE� �XOP.  #�FPe #� � CPe O�#[� UL��� �#�\O"Rz! ����>�6 �}FP� �d�E� 4W�Q �.#�QO" YO"Rz! �YO"R�z OK ��"PE¼ �#�L�KQ#. �#=�" 
����� ZI.
 ��"PE¼ �#�L�KQ#. OK �L\ �#=�" �#��XOP. �	Pa#F� CPe ��#X#�\ � �KP5Wz � �Ã�> �R�O��#�P. � ���QPX Z�#�$ ��#�P. 
�"�td�� �ÃX�6 �#���#�P. �XOP.  � �O#��.$ �#��FP�e 
L��#�� 
Ph�KO�� ��#JK�O �XL��� �#�FPe #� � CPe KPÇ}�Ä P. P:�� �#�FPe #���P�m � �5Ã�¼ � �P�\ +�a#q ¿qK � ��p_6 
�O�$¿�> �#�FPe 
�P�\ ��#XP.$ �#�FPe 
�[Ç�Q��#2P�. �O"L��y� � �O"KP.�P��. �"P�. ���. K"Pq" Q" �K#p5X" 4�> Q#��KO�� ��#W�" ��P�� ��$O#w �XOP.  4W�Q �.#��QO" |��Ã~"O�5�XK� OK �K#_5�u" � �Ä#�5>" c�E� 
��� ZI. OK �L\ �O�$¿�> 3#Ä�e"��	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E�O#:$ Z�#w �"�Q#XP�m � �"�Q#X���� 
�"�Q#X �#�\�O �. b�.P� �#�}�Ã~"O�5XK � ��q 3#_I[� 
#��[t�  ��5J#XZ�2 �#��Q#X � 3#W�X'6 
3"R��=6 �T�� �. �d�E� 4W�Q�#��Q#�X � 3"R��=�6 �L�Q#�X 3#WX��� nP�e Q" �L\ ��"O" �#�z�~#6#w � #���¼�6 
#�}�Ã~"O�5XK ��}w!  ��d�E� 4W�Q O#:$ Z�#w �"P. �5J#XZ�2
Q#��KO�� �#�}�Ã~"O�5XK ������O�$¿�> vO"L� � �L\ �#=�" �#��XOP. ��#2 P. 4X" �Q� 
��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL����O"L�y� � �O"KP.�P�. ����Q OK +�_� �#�}�Ã~"O�5XK 4X" ���L. �L�#�� �"Lu" P�Q �#�}�Ã~"O�5XK ���6 �. �L\�4qPz L�"�J O"Pu �K#p5X" KO�� 
�$ �5W�X �"R>" � ��#JK�O �XL��� �#�FPe #� � CPe�d�E� 4W�Q � ����" 3#Ç� �. �>�6 #. �$ �"R>" � �5W�X Q" �O"KP.�P�. �#�}�Ã~"O�5XK  ����" 3#Ç� 4�#ÄO #. �5W�X �"R>" �"�O�K � ���#X �O"L�y� 3#�}�Ä �#=�" �#�}�Ã~"O�5XK ���L6 � ���6  �d�E� 4W�Q �
4X" �Q� ��"P.#�. 
KKPz ���6 �d�E� 4W�Q ��>� �. �>�6 #. L�#. PwN~"r�q�#�}�Ã~"O�5XK 
4X" K��[� �A�#�B�O�$¿�>3#Ä�e" #5X"O ��" OK �K�\ ���6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz #. Ph�{K#-6 #. #�}�Ã~"O�5XK ��"� L�$ L�"�J O#w!�. Pa#F KO"L�#5X" OK P�Q �#�[I. OK �L\�O"KP.�P�. �}FP� OK �d�E� 4W�Q O#:$ Z�#w �#�\�O � ZI.  Z�#w �#���#�P. ��"P>" |�#W� � �L�.�#�Q ��#�P. ���6 Y�O � ZI.  �d�E� 4W�Q Z�#2 ��#�P. ��h�6 � ZI.  
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Q#��KO�� ��#W�" ��P�� � 3��Ç[6 
�#�Q#X ������XL���� �#��FP�e � CPe Q" �O"L�y� � �O"KP.�P�. �"P. Q#��KO�� ��#W�" ��P�� � 3��Ç[6 
�#�Q#X ���6 OK�K�\ �>�6 P�Q �d�E� 4W�Q 3#Ç� �. 4X" �Q� 
��#JK�O�d�E�� 4W�Q Z�#�2 ��#�P. ��h�6 ��#2 P. �$ �}¼" P¼#�Ä � �K#��[�2 3��Ç[6 o�#i� CP\ 3#�}w!  �KKPz ���6 �Pa#F KO"L�#5X" OK � ZI.�OK � ZI�.� �d�E�� 4W�Q O#�:$ Z�#�w �#��\�O �. Q#��KO�� �#�6O#�� DdX � #�__I6 Æ�Çp6 OK  �K�\ �>�6 �Pa#F KO"L�#5X"��E� � �#Ç�" �.#�QO" OK Pa#F KO"L�#5X" OK ��5~�KP�m 3��Ç[6 ���KP� 4wO#[�� ��� ZI. �#��5q#�  �K�\ �5qPz O#w!�. �O"L�y� � �O"KP.�P�. OK ��KP� 4wO#[���� ZI. OK ��[I. ��. 3#e#-6O" �#�\�O ��"O"� �. �>�6 #. �O"L�y� � �O"KP.�P�. 3��Ç[6 �#y�#>  �K�\ �K#p5X" #�[I. P�#X 3#�#Ç�" Q" �#Ç�" 3O�¼ OK � KKPz �.#�QO" Pa#F KO"L�#5X"�d�E� 4W�Q �#���¼�6 �O"L�y� � �O"KP.�P�. �"P. ��#W�" ��P�� � 3��Ç[6 �#�}�Ã~"O�5XK ���6 OK  �K�\ �5qPz O#w!�. PwN~"r�q
�_u#�� vO"L� � K#�X" ���6 ������6 �. oi�� 
#�FPe #� � CPe �KO�$ OK "P>" �. �#5X"O OK ��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL����L\#.�� P�Q 3#��R> |�#\ �_u#�� vO"L� � K#�X" �4X" �_u#�� vO"L� � K#�X"��q 3#_I[�   ����ÄvO"L�  P�K#t� � #�. 4XP�q   �$ c�"P\ � �#��2  ��"P>" �#��[t�   �#��2 �¼�_J c�"P\  �¼�_�J c��"P�\� �#�[I. OK �T���. �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
PwN~"r�q vO"L� � K#�X" ���6 OK��#�w L��K #�. 4X" �Q� "O #�[I�. ���" OK �}���Ç6 �#�5�Wu �JP. � �5\"K 4~#JK ���q 3#_I[�� � ��#��2�#�#\ 3#Ç� �L�K �O#� O�.R� �#�[I. |��Ç6 � ���6 OK "O #�FPe #� �CPe O�#[�UL��� � �K��� ���6 ��#X#�\O#w!�4X" �L\ �K"K CP\ 
L�$ L�"�J �2 OK �w ��#�5�Wu OK �L\ K#� �#�[I. OK �>�6

�#��2 �¼�_Jc�"P\ ������#��zT�� �. �>�6 #. KO"�� Q" �"�O#2 OK ��#JK�O �XL��� �#�FPe #� � CPe �_u#�� K#�X" ���L6 � ���6 �#y�� �.� �L[����.Z�2 
�$ Q" LÃ. �OK#¼ �#���#�[I. #� � �#��2 ����Äc�"P\ OK �w KKPz CPd� �6#Ç� 
4X" �Q� CPe4E6 �u�tF � �~#� �#��-�> ]#J c�"P\ 4X" �O�Pa 3O�¼ ��" OK �L\#. �5\"K L�w!'6 � D�a�6 �. Q#�� #�3#Ã~#d� ��Pz �w�KO"�� �KP�z O"Pu �>�6 KO�� 	�_u#��
 �#��2 vO"L� � K#�X" OK ��#��2 �¼�_J c�"P\� �"��Ä
��



�4X" P�Q O"Pu �. L�#�� �>�6 �$ �. �#��2 �¼�_J c�"P\ ���6 OK 4X" �Q� �d�E� 4W�Q �.#�QO"�d�E�4W�Q O#:$ Z�#w �#�\�O OK �Q�3"R��=6 L�PJ �"P. �q#w QO"^�_I6 �"P. �q#w ��>�6 ��"O"  � 3"R��=�6 L�P�J OK #��#�w 4�.�mP� �. O��[� � �t.#X #. �#zL��wL�~�6 #� � �#zL�Q#X �K��� ^I[�  �d�E� 4W�Q �5J#XZ�2 |�#X��d�E� 4W�Q �#�5�K�LE� �. �>�6 #. D~#_� ���'6 �"P. �u�tF � ��q c�"P\ ���Ã6  j�a��� �d�E�� 4W�Q O#:$ Z�#w �"�Q#XP�m �#�}�Ã~"O�5XK ��}w 3#Ä"P� �"P. �u�tF 3"L�Ã6 ���'6  ��#�JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK �"�Q#XP�m �#�\�O 
����� ZI.o~" ���� �O#�\ 
�	���>�6 �}FP�
j�a�� 
#�FPe #� � CPe Q" P�N2P�:'6 #� � |JL� �M �#�[I. �d�E� 4W�Q 3"OPt� � #���#�[I. ��"O"  �#��FP�e �d�E�� 4W�Q �.#��QO" |��Ã~"O�5�XK� OK �[I. �d�E� 4W�Q 3"OPt� 
������� ZI.o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL���
��q 3#_I[� ������KKPz�� ��"O" P�Q R�#�5� ZI. �K �"��Ä 4E6 ��q 3#_I[� 
�_u#�� vO"L� � K#�X" OK����Ä��q 3#_I[�  �¼�_J ��q 3#_I[�  �4X" �L\ �K"K CP\ P�Q �#�5�Wu OK PwN~"r�q�#�[I. OK 4���" #. 3#Ç�

����Ä��q 3#_I[� �������UL���� 
4X" �L�[� P[5�� �>K�. � ��#�P. �#�Q#X cX�6 ��#JK�O �XL��� ����Ä ��q 3#_I[� �w ��#�Q #6�»� ��P[� �. �>�6 #. "O �Q� ����Ä ��q 3#_I[� 
4X" oi�� ��#JK�O �XL��� �#�FPe #� � CPe O�#[�P[5�� ����Ä��q 3#_I[� P�#X � �>K�. � ��#�P. �#�Q#X 	�[Ç�Q ��O#�.$ �#��Ç-\ ����Ä���q3#_I[�
�L�#�� ���6 
L\#. ��#JK�O �XL��� #. b#-6O" OK L�"�6�� �w �L\
�¼�_J ��q 3#_I[� ����������Ã�6 � �����Ä ���q 3#_I�[� ��BP5�qK OK �L�\ ;OK,~#d�� |���Ç6 O�h��� �. �¼�_J ��q 3#_I[��. P�Q �d�E� 4W�Q 3#Ç� 4X" �Q� �¼�_J ��q 3#_I[� ���6 OK �K�\�� ��"O" CPe �T�� �#�}�Ã~"O�5XK�KKPz ¿u"� �>�6 KO�� �T��� |E�� #�. �d�."O OK �L�#� �u#. K"�� ¿qK 
���Q �Q#X�K#�$ �}FP� OK �d�E� 4W�Q �#�5�K�LE� ���Ã6  CPe �K�LE� 4�Ãu��
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�td�� �Ä#�5>" � �K#_5u" 
�Ç�S�~�w!" 
��"�� � +$�}w3#_I[�  {#t5�" � |t� �#y�� OK �T���. �XP5XK � �e#-6O" �#��"O Q" �K#p5X" �#y�� OK �d�E� 4W�Q �#�5�K�LE�  ��y�X |�#X� � D~#_��5\"L�. O#:$ Z�#w Y�O ��"O" #. #��#zO#w O"Pt5X" |E� �4�Ãu�� �K���^I[�  �d�E� 4W�Q O#:$ Z�#w �"�Q#XP�m � �"�Q#X���� 
�"�Q#X �L�Ä�#�O#w P_5I� CP\  �d�E� 4W�Q O#:$ Z�#w �"�Q#X���� 
�"�Q#X �#�\�O �. b�.P� ��"P>" �#��[t� �K���^I[�  �d�E� 4W�Q �#�KO"L�#5X" ��"O"  O#w �"P>" �}�_p6 ��#�P. OK �d�E� 4W�Q O#:$ Z�#w �. b�.P� �#�O#w �"P>" �K���^I[�  �d�E� 4W�Q �#�O#w �"P. Q#��KO�� ��#W�" ��P�� ���Ã6  Q#��KO�� 3�$��\#� �P.O#w � j��+#I5�" OK �d�E� 4W�Q �#�5�K�LE� ���Ã6  �Q#X�K#��$ 
	��2K
 �KPwO#-��" 
|��F ��E� 
�=F 
j��]�_J OK �d�E� 4W�Q �#�5�K�LE� ���Ã6  L�#> L�"Q K"�� � D~#_� ¿qK � D~#_�O#:$Z�#w �"�Q#X���� 
�"�Q#X �#�\�O ��"P>" o}5I� 3#�}�Ä �#=�" �"P. ,X#�� ��"P>" �#�\�O ��"O"  �d�E� 4W�Q ]#J � �5J#XZ�2 3"R��=6 �P.O#w �T���. 
�d�E� 4W�Q#��#zO#w �5i#pF � �5\"L�. 
����" 
�d�E� 4W�Q ]#J 3#�"Lu" �K���^I[�  �d�E� 4W�Q O#:$ Z�#w �#�\�O �. b�.P� 3#�}�Ä ��#�Q ��#�P. ���Ã6  �"�Q#XP�m �d�E� 4W�Q O#:$ Z�#w �#�\�O �T�� �#�}�Ã~"O�5XK ��"O"  
P�K#t� � #�. 4XP�q �����U#X"P. "O O#w �#����R� � CPe Q#��KO�� D~#_� � 3#�}�Ä �#��=F � P�K#t� KO�$P. 4X" oi�� O�#[� UL�����K �}�FP�� 3#Ã~#d� LF OK �q#w 4uK Q" �w L��#�� ���6 ��E� �. �>K�. � ��#�P. �#�Q#X c."�a � #�. 4XP�q��" �}�> Q" R�� Z�#2 � �"�Q#X���� � �"�Q#X �d�E� 4W�Q O#:$ Z�#w �#�\�O �"P>" ���R� �L\#. O"KO�JP.CP�e |�w �#����R�� L�¼OK �» Q" P5�w #�FPe ,~#m OK ���Ã� #����R� ��" 
4X" Pw!M �#�#\ �L\#.�� KO�$P.�KKPz ¿u"� �>�6 KO��]�_J ��" OK P�Q 3#Ç� 
4X" �Q� �L\#.��Q"Æ�P� ��q 3#_I[� � ��"P>" �#��[t� U#X"P. Q#��KO�� D~#_� � #�O#w P�K#t� � #��=F {�"L> ���6  �"�Q#X���� � �"�Q#X �d�E� 4W�Q O#:$ Z�#w �#�O#w �"R>"P�K#t�� {�"L�> 
���"P>" 3#�"Lu" � 3#�}�Ä ���R� KO�$P. U#X"P. �d�E� 4W�Q �#�O#w P�K#t� ���L6  |�F |¼"�q � #��=F 
#�O#w!
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��"P>" �#��[t� ��������"P�>" �#��[t�� Q" ��R�> 
�"�Q#X���� � �"�Q#X �d�E� 4W�Q O#:$ Z�#w �#�\�O ��"P>" �#��[t� ��}w!OK ���"P>" �#��[t� ���6� ��� ZI. OK �w "O ��#��[t� 
4X" �Q� CPe O�#[� UL��� �L\#.�� CPe Q#��KO���L�#�� ���6 �}�_p6 �}FP� �d�E� 4W�Q �.#�QO" YO"Rz OK �K#p5X" �"P. 
4X" �L\4XP�q Pa#F KO"L�#5X"
YO"Rz ���6 ���P�Q �#�\O"Rz 	�}�_p6 �F"Pe
 ��K �}FP� OK 
4X" oi�� ��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL����L�#�� ��"O" � ���6 "OO#w 4qP[�2 YO"Rz!  �F"Pe ��#-� YO"Rz!  ��#�� YO"Rz!  �L\ �K"K CP\ P�Q OK PwN~"r�q �#�\O"Rz Q" Æ�P� OK �}�_p6 �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� Zt�CPe O�#[� UL��� O#�w OK #�\O"Rz ��" ���6 OK R�� �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
4X" Pw!M �#�#\ �4X"�KO"K O"Pu

O#w 4qP[�2 YO"Rz! �����4����"#�. 3#�Ç� �L\ L�"�J ��"O" � ���6 O�#[� nPe Q" K"KO"Pu OK �L\ ���.Z�2 �O�K P� �#�#2 OK YO"Rz ��"�4X" ���B YO"Rz ��" ���6 OK �d�E�4W�Q�K�\ L�u L�#. 
Ph�KO�� �O�K OK �d�E� 4W�Q �#�O#w �. b�.P� �#�5�~#Ãq �¼�J  �KKPz^I[� L�#. 
KKPz��3#Ã~#d� 4qP[�2 L��OZ�#w,>�� �w�d�E� 4W�Q �#�5�K�LE� �|�#W�  �K�\ ��"O" 4X" �Q� 
PwN~"r�q�d�E� 4W�Q |�#W� ¿qO �"P. ��Ã� �^I[� 3"K#��[�2  
�F"Pe ��#-� YO"Rz! �����
�d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
L�KPz Pw!M Pa#F YO"Rz OK ��}�_p6 �F"Pe� ��� ZI. OK �w O�e �#���#�Q 3L� OK #6 L�K j�e" CPe O�#[�UL��� �. "O�d�E� 4W�Q �#��5q#� P:"P. ��#-� OK P��l6 ���zP�4X" �Q�YO"Rz �KKPz ��"O" #�PqO#w �. ,��_6 4�> � ���6 L�L> ��#-� YO"Rz 
��K �}FP� 3#Ã~#d� j�P\ Q"V2 �-X#���K�. L�"�J P�Q �#�[I. |�#\ 
CPe ��#-���#JK�O �XL��� 3#�"Lu" � 3#W�X'6 �"�Q#X � �Ç�~�OL�� �F"Pe ��#-�  CPe �"R>" �F"Pe ��E� � +�BO#B  CPe OK �K#p5X" KO�� �#�KO"L�#5X"  �#�[I. Q" �JP. #� � ��� OK P��l6 ,>�� 
4X" �Ç�� �L�$Z�2 �d�E� 4W�Q |�#W� �JP. 
4X" Pw!M �#�#\�KKPz PwN~"r�q
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��#�� YO"Rz! �����s-�e 
��K �}�FP�� 3#Ã~#d�� ��#��� YO"Rz ��"O" �. oi�� ��#JK�O �XL��� �#�FPe #� � CPe O�#[� UL���3#�L�J 4XP�q� �"��Ä 4E6 o~" ���� |�Ã~"O�5XK OK ��#�� YO"Rz 
��� ZI. OK �L\ �#=�" �#���#���" O�Q� �KP-�� #�� O�#[� UL��� �L\#.�� ���#JK�O �XL��� �#�FPe 	�K �}FP�
 �}�_p6 �F"Pe �}FP� 3#Ã~#d���w L�#��� ����6 �	�}�_p�6 �}FP�
 �d�E� 4W�Q �.#�QO" YO"Rz!� �"��Ä 4E6 �Py�K ��#z!"L> YO"Rz 
4X"YO"Rz �K ��" ��. 4X" ���L. �4X" �L\ �K"K CP\ Pa#F KO"L�#5X" � ZI. OK b�W-� LF OK �$ ���6 �y��yB

�� &URVV 5HIHUHQFH

Pw!M �#�#\ �L�KPz L�"�J ��Ã� ����.#��. NJ'� Pw!M #. �w4\"K L�"�J K�>� Æ�KR� 3#e#-6O" ���Ã� �#�[I. OK�. �$ ��"O" � �}�_p6 �}FP� �d�E� 4W�Q �.#�QO" YO"Rz ���6 {��W� �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
4X"�L\#.�� #�PqO#w �. ��"O" �"P. CPe O�#[� UL���
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�d�E�4W�Q O#:$ ���Ã6 ��|F"P� OK 
�"�td�� �#�FPe #� �]#J �#�FPe Q" �Ä" ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q O#:$
	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� � ZI. OK 
�O"KP.�P�. � "P>"� #�}�Ã~"O�5XK 
#�O#w!�"O � �L\ �K"K CP\b�W-� O�e�. ��d�E� 4W�Q O#:$ ���Ã6� �"��Ä 4E6 o~" ���� �O#�\�#�FPe #� � CPe ���>�6 �}FP� �d�E� 4W�Q 3#Ã~#d� OK 
4\"K �>�6 L�#. �L�"�L\��Ã� �O�Pa �#���¼�6��"P.#�. �K�\�� �P�z���_6 #�FPe #� � CPe �K��� ou�5� #� � �KO�$OK"P>" �. ]�_J OK 
��#JK�O �XL������Ã6 �"P. �$ <�#5� � KKPz�� �.#�QO" � �XOP. 
¿�X� LF OK �O"KP.�P�. � "P>" �}FP� OK �d�E� 4W�Q O#:$OK #��FPe #� � CPe �d�E� 4W�Q O#:$ 4�#�� OK �K�\�� �5qPz O#w!�. �d�E� 4W�Q Z�#2 � Z�#w �#�\�O� K��X P�."P�. OK ���R�� �R��#Ç� cX�6 V1X � �L\ �5qPz O#w!�. Ph�KO�� �#����Rz �.#�QO" OK 
���>�6 �}FP����L. �L�$��|�Ä�. ���Rz ��P5-X#�� +#I5�" ]�_J OK��#�� �P�z���_6 O�.R� O#:$ ��w�.#�QO" 
�#Ç��"�5F��wYQO" �"�5� �d�E� 4W�Q Ph� Q" �w L\#. ���u" �L�P�zP. OK 4X" �Ç�� ���R� P."P. OK K�X �XOP. 4X"�L�W. ���R� P."P. OK K�X {�L> OK ��u" �$ ]�_J OK ��¼�6 Pw!M �. #��6 3O�¼ �$ OK �w L\ |�#u #��$ �"P.�K�\���}�FP�� OK �L�\ �#=��" �P�z���_�6 U#X"P. 
��#JK�O �XL��� �#�FPe #� � CPe �}�_p6 �F"Pe �}FP� OK
O�.R�� �#����Rz #� � ���Rz �"P. 4X" �Q� �}FP� ��" OK �L�"�L\ ���Ã6 #����Rz #� � ���Rz ��P5-X#�� 
���>�6����6 �PJ�#�. � �_u#��� vO"L�� � K#�X" ���6 
�O"KP.�P�. Y�O ���Ã6 
��"P>" �#��[t� ���6 
�}�_p6 �F"PeOK "O �O"KP.�P�. � "P>" |F"P� �d�E� 4W�Q O#:$ �XOP. 
4X" �Q� �}FP� ��" OK �KP�N2 �#=�" �Q� �#�\O"Rz!� �d�E�� 4W�Q O#�:$ 
#��FPe #� � CPe Q" �O"KP.�P�. �O�K OK �T�� �. � K��� f#E~ �}FP� ��" �#�[I. ��}w!��Pz 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� Q" ZI. ��" OK 
#5X"O ��" OK �K"K O"Pu �>�6 KO�� "O �$ #. �}.#t� �#�\�O�KO�$|�Ä�. "O P�Q 3#�"Lu" 4X" �Q� �d�E� 4W�Q �.#�QO" 3#Ã~#d����>�6 �}FP� OK �L\ ���.Z�2 �d�E� 4W�Q O#:$ s�uK � |�#w �XOP.  O#:$ �L�.��Wt6  ��O"Pda" �#�FPe� �d�E� 4W�Q O#:$ �.#�QO"  O#:$ PJ'6 � �Lt6 ���Ã6  �4X" �L�$�2 OK P�Q �#�[I. OK PwN~"r�q3#�"Lu" CP\
���>�6 �}FP� OK �L\ ���.Z�2 �d�E�4W�Q O#:$ �XOP. ���#. 4X" �Q� 
Ph�KO�� �#�FPe #� � CPe Q" �O"KP.�P�. � "P>" �}FP� OK �L\ ���.Z�2 �d�E� 4W�Q O#:$ �XOP.�}�FP��
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK ��� 4�#l~ ��� ZI. Q" �K#p5X"L�u 
O"�4XP�q 
P�Q OK #�[I. ��" �L�Ä3#Ç� 
¿�PX �Ã>"P� O�h�� �. �KP�N2 �#=�" o~" ���� �O#�\ 
�	���>�6�L�"�L\�}w3#hF�� ��"�td�� �#�FPe �]#J �#�FPe Æ�Çp6  

��



�O"KP.�P�. � "P>" |F"P� �d�E� 4W�Q O#:$ Æ�Çp6  �p�w � ��w�.#�QO"  O#:$ �L�.¿�>  �d�E� 4W�Q O#:$ j�� �� P�N2#�4[zP�. O#�:$ 
P�N2#�+#�5�>" O#�:$ 
�Ã�=�6 O#�:$ 
��t5W�P�m � ��t5W� O#:$ 
�p�� � 4-9� O#:$  P�N2#��"P->O#�:$ 
CP�e n"P�e" �#��w!#�X P�. �5�\"L��. ��t5W� O#:$ 
�#�wO#w P. �5\"L�. ��t5W� O#:$
 �5\"L�. O#:$  	�5\"L�. ��t5W�P�m	7K"�F � #�5�O�q
 ����" gpF �#�O#w �"O � �Ã�-e 7K"�F O#:$  �K�\ �>�6 O#:$ �#��zT�� �. 4X" �Q� �O"KP.�P�. � "P>" �}FP� �d�E� 4W�Q O#:$ �XOP. OK 
4X" Pw!M �#�#\Y�O �L�\#.��� 3L��Q"OK � �Ã�=6 4}_J �"O"K �O"KP.�P�. �}FP� OK �d�E� 4W�Q O#:$ ,~#m 
{#9� �"P.�K"K CP\ P�Q �#�[I. OK 
�}�_p6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK �L\ �#=�" �#��XOP. �P�zO#w!�.�4X" �L\
O#:$ �L�.��Wt6 ���� CPe Q" �O"KP.�P�. � "P>" Q" �\#� O#:$ s�uK ��#X#�\ 
	��� ZI.
 |-u ZI. OK �L\ �#=�" �#��XOP. |¼#FZ�#2 4�P�L� � �d�E� 4W�Q O#:$ Z�#w �#�\�O ���Ã6 ��#2 ��#X#�\ ��" �4X" ��#JK�O �XL��� �#�FPe #��L\#.�� O#:$ ���z��"b�W-� � s�uK 3O�¼ �. �d�E� 4W�Q O#:$ Z�#w �#�\�O ���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK� K�\�� �5qPz O#w!�. P�Q �#�\�O O#:$ ��" #. �}.#t� �"P. 4�#�� OK �KKPz�� ��Ã��"�Q#XP�m �#�\�O  �"�Q#X���� � �"�Q#X �#�\�O  ��"�Q#X �#�\�O� ����� � ��"�Q#XP�m �#�\�O� ����� �#�[I. OK #��$ �P.O#w ���\ � #�\�O ��" �#��zT���O#��\ 
�	���>��6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK ��"�Q#X ���� #����Ã6 �d�E� 4W�Q O#:$ ��}w 
#�5�Wu ��" OK �L\ ���Ã6 �#�O#w!�"O Q" �K#p5X" #. �4X" �L\ �K"K CP\o~" �����L�.��Wt6 ��" �L��\�L�.��Wt6 4X" �Q� 
KO"K KP.O#w #��$]�_J OKZ�#wY�Oj�� �B �w��" ,WFP. �L\�4\"K L�"�J KP.O#w �}�_p6 �}FP� 3#Ã~#d� OK �d�E� 4W�Q O#:$ Z�#w �#����\ �P�zO#w!�. OK�d�E�� 4W�Q O#�:$ U#�X"P�. )6L��Ä Z�#�2 ��#�P�. ��h��6 
�}�_p�6 �}�FP�� �d�E��� 4W�Q 3#Ã~#d��� OK�Q� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q O#:$ �XOP. OK ��"P.#�. �KP�N2�� �#=�" �O"KP.�P�.�}FP���#2P. �"�5. #6 L��\��Ã� ^I[� O�e�. 
#�FPe #� � CPe Q" �O"KP.�P�. �O�K �. b�.P� �d�E� 4W�Q O#:$ 4X"�K��� ��h�6 "O �d�E� 4W�Q Z�#2 ��#�P. #��$ �#��zT��

��



��O"Pda" �#�FPe� �d�E�4W�Q O#:$ �.#�QO" ���3O�Pa 
��#�Q 4�K�LE� 
4�O�q |�~K �. �w K�\��r�e" ��#�FPe �. ��#JK�O �XL��� OK �O"Pda" �#�FPeOK � �F"Pe � �Ã~#d� {�e OK ��#JK�O K�>�� ¿a� P��l6 �}�> Q" 
��q 3#hF�� �JP. #� �K#_5u" � �Ä#�5>"
CPe �#��X P��l6 Py�K 3O#-Ä �. #� � �F"Pe � �6#Ã~#d� <�#5� � �L\ ���6 �#��K"K Q" �[I. �L\P:"�. �=�5�3#�LJ 4XP�q� s-e P. �LXP. �#=�" �. �#�Q |u"LF OK �#Ç��"�5F �$ �"P>" � �Ã~#d� �. b�.P� �#�O#w L�#.KO"L�#5�X" 	o~" ����
 �O#��\ ��P[� ���#JK�O �XL��� �#�FPe 	�K �}FP�
 �}�_p6 �F"Pe �}FP� 3#Ã~#d�� ��Pz �X �. #�FPe ��" 
O�[w+$�XL����Ãdt� �#��S�P2  �Ãa�� �#��S�P2  4u�� 3#�}�Ä  ��� ZI. OK C�P[� ��Q"�� �. �>�6 #. 4X" �Q�3#�}�Ä � #��S�P2 ���z��" �d�E� 4W�Q O#:$ �L�"�L\ ��Wt6|�Ã~"O�5XK OK ���"PE¼ �#�L�KQ#. �#=�"� ����� ZI. OK �L\ ��"O" �#�O#w!�"O ���A�� � Pa#F |�Ã~"O�5XKL��"�J +�WE� ��#JK�O �XL��� �#�FPe #� �CPe �d�E� 4W�Q O#:$ Q" �[I. O#:$ ��" �L��\��#X#�\ Pa#F	o~"����
 �O#�\ ��P[� OK PwN~"r�q3#�}�Ä � #��S�P2 �#��zT�� �.4X" �Q� 
O#:$ ��" ��#X#�\ O�h���. �4[z!�K��� �Ã>"P� �L\ K#�
O#:$ PJ'6 � �Lt6 ���Ã6 ����L��\ ��Ã� 4X" �Q� P�Q 3#Ç� �. �>�6 #. #��$ 7�LF �#�Q Py�K 3O#-Ä�. #� � O#:$ PJ'6 � �Lt6#�FPe #� � CPe �}Ç[5� �#�5�~#Ãq Q" Æ�P� �"P>" �#�Q � "P>" |E�  O#:$ j��  �O"KP.�P�. � "P>" 4�P�L�  �d�E� 4W�Q Z�#2 ��#�P. ��h�6 ���A�� � �d�E� 4W�Q O#:$Z�#w �#�\�O �XOP. OK O#:$ PJ'6 � �Lt6 ���Ã6�L�$ L�"�J O#w!�. �O"KP.�P�. �}FP� OK

��



�d�E�4W�Q O#:$Z�#w�#�\�O ��"O" ��� ZI. OK �O"KP.�P�. � "P>" �}FP� OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q O#:$ Z�#w �#�\�O4E6 o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OKOK 4X" �Q� �w �"�T�� 3#Ç� �4X" �L\ �K"K CP\ b�W-� O�e �. ��d�E� 4W�Q O#:$ Z�#w �#�\�O� �"��Ä�L�"�L\ Pw!M KO��,WFP. PwN~"r�qZI. Q" �5�Wu P� OK 
K"K O"Pu �>�6 KO�� �O"KP.�P�. �}FP�

��



�� (QYLURQPHQWDO 0RQLWRULQJ �� 7HQWDWLYH

�}�_p6 �}FP� ��d�E�4W�QZ�#2 ��#�P. ��h�6 ���"O 
#���#�P�. 3#��R> 4X" �Q� ��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q 3#Ã~#d� Q" ZI. ��" OKP. ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. O#:$ �.#�QO" ���#X#�\ �"P. �w��#�\�O � #��O�$�q� #�O#w!�KKPz ��Ã� 
4X" �L\ ���.Z�2 CPe |E� 4W�Q c�E�|�Ã~"O�5XK� OK ��d�E� 4W�Q Z�#2 ��#�P. ��h�6� � L�. j�a�� �d�E� 4W�Q Z�#2 ��#�P. 
���>�6 �}FP� OK4�Ãa� ���-6 �"P. )6L�Äo~" ���� �O#�\ 
	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO"OK �L�$��O#w!�. #�FPe #� �CPe �"P>" �}FP� OK�d�E� 4W�Q O#:$ ���.Z�2 V1X � CPe |E� �d�E� 4W�Q#� � CPe �#�[I. Q" �JP. OK �d�E� 4W�Q |�"�Ä � Z�#2 K�LF 
n"L�" �. 4X" �Ç�� R�� Z�#2 ��#�P. ��"�K�\ �O#\" 
�O"KP.�P�. �}FP� OK 
#�FPe�#��FP�e #�� � CP�e Q" �O"KP.�P�. �O�K OK �d�E� 4W�Q Z�#2 |�#w 3#��R> 
4X" �Q� �}�_p6 �}FP� OK�4X" �L\ �K"K CP\ 4X" �L�$�2 OK �w ��#�[I. OK 3#��R> ��" �KKPz ��Ã� ��#JK�O �XL���
#�[=�X CPe ����.#�QO" 3#Ã~#d� ��Pz O#�5J" OK �KLÃ5� �#�_J#\ ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. �O�K OK�L�$ L��"�J O#w!�. �}FP� ��" OKZ�#2 ��#�P. OK P�Q c�"P\ L>"� �#�_J#\ #��6 �~� 
KO"K O"Pu �d�E� 4W�Q�L�O"K O"Pu �O"KP.�P�. #. Æ�KR� O#�W. b#-6O" OK �w ��#�_J#\  �L�\#.�� �O"KP.�P�. �O�K OK CPe |E� �d�E� 4W�Q �}w4�Ãa� �L��K�#[� �w ��#�_J#\  

�� (QYLURQPHQWDO )DFWRUV �� 7HFKQLTXHV

��d�E� 4W�Q |�"�Ä OK ��[�#�Q$3O�¼ �. ���Ã� �#�_J#\ "L5." OK 
4X" �Q� 
PwN~"r�qc."�a �. �>�6 #.P��l6 |.#u �O"KP.�P�. �O�K OK #�_J#\ ��" 4X" ���L. �KKPz ���Ã6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz cX�6�L�KPz ��~�" �L\ ���Ã6 �#�_J#\ ��Ry�#> �Py�K �#�_J#\ 4X" �Ç�� � L�\#.���4X" �L\ �K"K CP\ P�Q �#�5�Wu OK �O"KP.�P�. �}FP� OKZ�#2 ��#�P. �L�Ä ��>�
Z�#2 �L�Ä|�"�Ä ������Q� �w L�\#.�� ]#J �#��zT�� �"O"K �O"KP.�P�. �}FP� OK �d�E� 4W�Q Z�#2 ��#�P. OK |�JK �L�Ä P¼#�Ä� Q" L�6O#-Ä P¼#�Ä ��" �K�\ �>�6 #��$ �. �}FP� ��" 3#�¼�_J �. �>�6 #. �O"KP.�P�. �O�K OK 
4X",I5�� ����q � #��O�$�q  

�� ,QVWUXPHQWDWLRQ

�|�#X� � O"R."  

��



�� 6FKHGXOLQJ �� 3URFHGXUH

�Z=�X ��#�Q ��#�P.  �Z=�X Y�O  #��K"K |�}E6 � ��R=6  �O"KP.����� |E� ��>�6  K�>�� �"�O�K �#�O#�$  �P�zO#w!�. Y�O �L��\ f�E}� �L\ ��"O" c."�a �,I5�� �#�_J#\ �P�zO#w!�. OK PwN~"r�q P¼#�Ä 
4X" �Q��4X" �L\ �K"K CP\ LÃ. �#�5�Wu OK P¼#�Ä ��"
,I5�� ���q � #��O�$�q �������#�� � �P��z!�Q"L��" b#t�� �~#�5�F" �zKP5�Wz ���A�� � �O"KP.�P�. �O�K OK Z�#2 L��$Pq �K�. ����e ,-X �.�L�\#. P�Q �#��zT�� �"O"K ,I5�� ���q � #��O�$�q 
4X" �Q� 
�O"KP.������P.O#w 4~��X  �#. �#���e" �>OK  nO#Ã5� 4uK �"R��  4~��X "N~ 
KP�N2 �#=�" �KLÃ5� �#�K#�� #� � #��#zO" cX�6 Z=�X #� � �O"KP.����� 4X" �Ç�� �w �$ ,-X �.�W�#t�� Py�LÇ� #. ��Ã� ��#�Q �#��O�K OK #�[=�X �w ��" �. Ph� �L�#���� ,Ww ��>�6 �#�#\ 4���" KP.O#w!#�� � Z=��X �KO"K 4����" �T���. #�[=�X �. �#���e" �~� 
L\#.��� Q#�� K#�Q O#�W. 4uK �. ��"P.#�. 
L��\���KKPz ��>�6 nO#Ã5� 4uK �"R�� � �#���e" f#E~ �. 4X" �Q� O#wK�J �O"KP.�����

|�#X� � O"R." �������KP.O#�w UP5�XK Q" O�K � �KP5�Wz se#�� OK Z�#2 �"P. �O"KP.����� #� � Z=�X O#wK�J |�#X� � O"R." ���Ã��K#p5X" 3O�¼ OK �L��\ ¿u"� L�p� 4X" �Ç�� �O"KP.�P�. �}FP� OK�d�E� 4W�Q Z�#2 ��#�P. OK ��"P.#�.
L�O"K

�� &DOLEUDWLRQ �� ,QVSHFWLRQ

�KKPz ��"O" #��$ ��XOQ#. � ��=�X"� Y�O �4�X#WF 
4uK Q" �}�#w CP\ 4X" �Q� |�#X� ���z��" Q"
Z=�X ��#�Q ��#�P. ��������KO"K �y5W. P�Q |�"�Ä �. Z=�X � �O"KP.����� ��#�Q ��#�P.Z=�X KO�� �d�E� 4W�Q �#�P5�" O#2  �O"KP.����� b#t� �P5Wz!  Z=�X �O�K  

��



4W�Q 4�Ã�a� �O"L�#�2 Q" �w ��#�Q #6 �d�E� 4W�Q �#�P5�" O#2 ,~#m Z=�X 
�O"KP.�P�. �}FP� OK ��¼"Z�#2 �"P. 
vL�" P6"�6#.�~ � #�[=�X 4X" �Q� 3O�¼ ��" P�m OK �L.#��� ��"K" 
K�\ |¼#F �#���e" �d�E��#��zT��� Q" ��JP. �. 4X" �Q� 
Z=�X #� � �O"KP.����� ��#�P. ��h�6 OK �L.#� ��"K" �d�E� 4W�Q 4�Ãa��K�\ �>�6 #����z �}_q �#�6P>#�� #� � �Ç�S�~��. �"�O�K �#�5�~#Ãq �L��#� �Ç�S�~�w!"
Z=�XY�O �������
L�"�L\^I[� �}}�~"��. #� � �O�[w KLÃ5� �#�KO"L�#5X" OK �d�E� 4W�Q �#�P5�" O#2 Z=�X �#�\�O ,~#m�L\ K#� �#�KO"L�#5X" Q" "O ,X#�� Y�O �"�6�� �"�td�� ]#J c�"P\ � #�P5�"O#2 �#��zT�� �. �>�6 #. ��"P.#�.R�� 4q#� 4XK �"L. �"�5. �w�NJ'� � Pw!M YO"Rz ����a OK �L\ �K#p5X" Y�O|�#w 3#_I[� 4X" �Q� �L�RzP.��}Ä � ��q ��>�6 �Y�O|�#w CP\4X" �Q� 
L\#.��� KO"L�#5X" 3O�¼ �. �L\ ��¼�6 Y�O �A�#�B �K�\ L�u�K�\ ��"O" L�#. R�� Y�O�6#t�tE6 ��#2 ��>�6 ��" OK 4X" ���L. �KKPz ��"O" �$

�� 6DPSOH 5HSOLFDWLRQ �� 0HDQ

OK 
4X" �Q� 
�5\"K 4���" Z=�X Y�O Q" �#���e" {�_F �"P. �T�� �. �Z=�X � �O"KP.����� O"PÇ6 K�LF�K�\ L�u Z=�X Y�O
#��K"K |�}E6 � ��R=6 ��������$ KP.O#w �LÄ �"P. �q#w ��>�6 Py� 
K�\ �K#p5X" �O#�$ �#����\ Q"
 4X" �Q� #��K"K |�}E6 � ��R=6 O�h�� �.

�� 6WDQGDUG 'HYLDWLRQ �� 6WDQGDUG (UURU
�� &RQILGHQFH ,QWHUYDO IRU 7KH 0HDQ �� 6DPSOH 6L]H

OK ���y�#��� �"P�. K#�5�Ä" K�LF �PJ�#. � �O#�Ã� �#dJ 
�O#�Ã� n"PE�" 
���y�#�� ���Ã6 �L\#. �5\"K K�>��KO"K 4���" �T���. �#�[=�X K"LÃ6 �KO"K KP.O#w �L\ K#� |�}E6 � ��R=6
Z=�X |E� ��>�6 ��������#��zT��� � �td�� c�"P\ 
#��p~�� j�� �. �>�6 #. 
�O"KP.�P�. �O�K OK #�[=�X #� � #��O"KP.����� |E� ��>�6OK �L\ �#=�" �#���¼�6 � #���#���" O �. 4X" �Q� 
|E� +#I5�" ]�_J OK �KP�N2�� �#=�" �$ �d�E� 4W�Q�K�\ �K"K �q#w �#�. K�>�� �#�KO"L�#5X"

��



K�>���"�O�K �#�O#�$ �������� �. �>�6 #. 4X" �Q� #�[=�X CPe � �L�.�#�Q 
�L�Ä �#�_J#\ ���Ã6���>�6 �}FP� OK �L\ �#=�" �#�[�#2  

�� 5RXWLQH �� 3HULRGLF

��"�O�K � ��K#Ä �#�[=�X  OK �L�\ Z=��X �#�P5�" O#2 �#�� Q" �O"KP.�P�. �"O�K OK Z=�X �"P. ,I5�� �#�P5�" O#2 ,~#m �KP�N2 �#=�"

�� %DFNJURXQG ,QIRUPDWLRQ �� $ELRWLF

���"P�q "O ��#����e" |.#�u ������Q 3#Ä�e" ���>�6 �}FP� �#�[=�X �w "PB 
KKPz�� +#I5�" ���>�6 �}FP�� #�P5��"O#�2 j��� +#I5�" OK 4X" �Ç�� #�[I. Q" �JP. cX�6 �L\ �#=�" �"�O�K � �K#Ä �#�[=�X �KO�$���L5q" L�p� �O"KP.�P�. �"O�K �#��K"K |�}E6 � ��R=6 ���A��
�L�Ä �#�_J#\ ���Q" �#���e" {�_F ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. �}FP� OK Z�#2 Q" O�h�� 
L\ Pw!M �w �#�BOK � �O"KP.�P��. �O�K OK #�FPe #� � 	CPe �K�LE� � CPe �"P>" |E�
 CPe |E� OK 4W�Q c�E� �O"L�#2O�e �#�� 4X" �Q�,-X ��L. �4X" ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. �O�K Q"V2 KO"�� �JP.OK |�JK P¼#�Ä �. �>�6 #. "O ���Ã� �#�_J#\ 
L�KPz Pw!M Pa#F YO"Rz OK �#�[=�X CPe� ��� ZI. OK �w!� ��5W�QP��m �#�P5��" O#�2 Q" ��R�> #�_J#�\ ��" �K��� +#I5�" �O"KP.�P�. 3#�}�Ä j�P\ OK Z=�X ��#�P.

�� %LRWLF �� $TXDWLF

L�"�J �#[� "O �d�E� 4W�Q 4�Ãa� OK 3"P��l6 #��$ �"�O�KZ=�X )Ä��=� �w L�\#.�� ��5W�Q �#�P5�" O#2�L�"�L\ �K"K CP\ �L\ K#� �#�P5�" O#2 P�Q �#�[I. OK �K��� L�"�J �#�Ä "O K#F c�"P\ � K"K
�5W�QP�m �#�P5�"O#2 ������L���Wt6 |.#u P�Q R�#�5� ZI. �K �. �5W�QP�m �#�P5�" O#2��.$�5W�QP�m �#�P5�" O#2  

�� 7HUUHVWULDO �� (URVLRQ

��w!#J �5W�QP�m �#�P5�" O#2  +$ OK {�}E� �#�Q#z �}�> Q" �EdX �#�.$ ��#���\ � �Ç�R�q �#�_J#\ ��}w |�#\ �.$ �5W�QP�m �#�P5�" O#2

�� 6HGLPHQWDWLRQ

K"L5��" OK CP�e |E� OK ����[��6 � �Z�#XPq �P�z!�Q"L�" �"P. ��#�_J#\ +#I5�" �L�\#.�� �T�Ww!" �T���.�KKPz�� +�WE� #�P5�"O#2 ��" �}�> Q" R�� ��#JK�O

��



� ����QP�Q +$DdX 3"P��l6 �L�w!#J ��#���\ � �Ç�R�q �#�_J#\ ��}w �L�P�zP. OK �w!#J �5W�QP�m �#�P5�" O#2�L�\#.�� #�P5�"O#2 ��" �}�> Q" R�� ����QP�Q +$�p�w �#�_J#\ ���A���#=�" ���>�6 �}FP� OK Z�#2 3#Ã~#d� �. �>�6 #. CPe Q" �O"KP.�P�. j�P\ OK ZI. ��" OK #�_J#\ +#I5�"

�� %DFNJURXQG ,QIRUPDWLRQ �� 'LVWULEXWLRQ

OK #�_J#\ ��" P��l6 4X" ���L. �KO�$ L�"�J ��"Pq "O �����Q 3#Ä�e" 3#Ã~#d� ��" �w "PB 
4qP�N2 L�"�J�4X" |5I� ��#w �.#�QO" OK #�_J#\ ��"O#w ,WFP. �O"KP.�P�. �O�K
�5W�Q �#�P5�"O#2 ������L���Wt6 |.#u P�Q R�#�5� ZI. �K �. R�� �5W�Q �#�P5�" O#2�.$�5W�Q �#�P5�" O#2  �w!#J �5W�Q �#�P5�" O#2  � �¿�Q�6 OK3"P��l6 #��$Z=�X �w L\#.�� ��#JK�O +$�Ç�S�~��. �#�_J#\ ��}w |�#\ �.$�5W�Q �#�P5�" O#2

�� $EXQGDQFH �� 6SHFLHV 3RSXODWLRQ
�� %DVHOLQH 6WXG\ �� .H\ ,QGLFDWRUV

�L�K��� �#�[� 
K�. �L\ ��Ã� ���#2 3#Ã~#d� �"��Ä �. ���>�6 �}FP� OK �w "O ���#����z 4�Ã�> OK ���"�"Pq

�� &RQWURO $UHD �� (QGDQJHUHG 6SHFLHV

#. �#����z �. �#�� ��" OK � L��\Z=�X �{P5�w se#�� OK�O"KP.�P�. j�P\ Q" |-u 4X" �Q� ��L�}w �#�_J#\�K�\ �>�6 �T���. �½"Pt�" ½PÃ� OK � +#��w 
�K#_5u" YQO"�#zL�P�2 
L�\#.�� CPe |E� OK �"O��#> � �#�#�z �. b�.P� �#�_J#\ �L�P�zP. OK �Ç[J �5W�Q �#�P5�" O#2

�� 'LYHUVLW\ ��� &RPSRVLWLRQ

#����z ��,�wP6 � �j��6 
¿�Q�6 
��"�"Pq OK 3"P��l6 �L�"�}�> �$ Q" R�� P>#�� �#zL�P2 #� � CPe |E� OK ��t��#����z �. 4X" �Q� R�� ZI. ��" OK �L\#. �O"KP.�P�. �"O�K OK #�FPe #� � CPe P�:'6 �. b�.P� 4X" �Ç���KKPz �>�6 �T�� �. ½"Pt�" ½PÃ� OK #� �+#��w!

��� 7HQWDWLYH ��� %DVHV

�KP�N2�� �#=�" ���>�6 �}FP� OK ��#2 3#Ã~#d� �. �>�6 #. ���[�#�Q$ 3O�¼ �. ZI. ��" OK #�_J#\ +#I5�"�L\#.�� |�5E� ��#w R�� �.#�QO" OK #�_J#\ ��"O#w ,WFP. �O"KP.�P�. �O�K OK #�_J#\ +#I5�" OK P��l6
Z=�X�"P. ����#2 c�"P\ ���Ã6 ������Ã6 �.#�QO" 3#Ã~#d� OK #��$ ��R~ ��>�6 �Z�#2 ��#�P. OK #�_J#\ Q" Æ�P� �"P. �"��#2 c�"P\ ZI. ��" OK�4X" �L\ �K"K CP\ P�Q �#�[I. OK O�.R� ��#2 c�"P\ �KKPz��

��



Z�#2 n"L�" ������K"K CP\ ��\�O �. ,I5�� �#�P5�" O#2 Q" ���Pz #� � #�_J#\ Q" Æ�P� Z=�X Q" O�h�� #� � nL�4X" �Q����'6 �O"KP.�P�. �}FP� OK Z�#2 ��#�P. #. �d."O OK #�P5�" O#2 #� � #�_J#\ ��" �w �6#Ä�e" Py�K 3O#-Ä �. �K�\�KKPz^I[� C�a� �. L�w��
Z�#2 3#_I[� �����
Z=��X Y�O 
�O"KP.������ ����\ �L��#�� Z�#2 �}¼" ��>� #�P5�"O#2 Q" ���Pz #� � #�_J#\ Q" Æ�P� �"P.|�}E6 � ��R=6 � �.#�QO" Y�O �PJ�#. � #�[=�X P6"�6 
�O"KP.����� P6"�6 
#������ K"LÃ6 
�O"KP.����� �#�}E��KKPz ��Ã� ��\�O �. #��K"K

�� %DVH �� 5HSRUWLQJ 5HTXLUHPHQWV

���>�6 ��#2 ������. {�¼� �#5X"O OK Z�#2 ��R~ �d�E� 4W�Q 
��q 
��}Ä ��#2 #�P5�"O#2 Q" ���Pz #� � #�P5�"O#2 Q" Æ�P� �"P.�KKPz f�E}� L�#. P�Q 3#Ç� 4�Wu ��" OK �K�\ �K"K CP\4X" �Q� 
n"L�"��R=6 Y�O �PJ�#. �Z=�X � �O"KP.����� Y�O 
�O"KP.����� �#�}E� +#I5�" �"P. �td�� |��K ��"O"  #��K"K �.#�QO" � |�}E6 �OK O�wN� n"L�" �. {�¼� � |w OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� #. ZI. ��" OK Z�#2 b#-6O" ��>�6  Pa#F |�Ã~"O�5XK ����� ZI.,I5�� �#�P5�" O#2 #� � P5�"O#2 Z�#2 ��>�6 �#5X"O OK #�~�L5X" ��}w OK �q#w ¿.#�� � NJ%� ��"O"  
�YO"Rz K�LF ������. �L��wL�L�6 � LF Q" Z�. O#[q �$ Q" P6"Pq �w K�\�� �5pz �LF �. �d�E� 4W�Q P5�"O#2 P� �"P. �YO"Rz LF�{P5��w {���W� ��. � ����6 �d�E� 4W�Q 4�Ãa� �"P. �"�T�� YO"Rz 4X" �Q� � KKPz�� KO"� 4W�Q c�E��KKPz ��}W6 �d�E� 4W�Q 4�Ãa�
4W�� PW�� K�LF ��" ���Ã6 �A�#�B � K�\ ���Ã6 �YO"Rz K�LF� 4X" �Q� ,I5�� �#�P5�" O#2 Q" Æ�P� �"P.�KKPz ��"O" �$ |��K

�}�_p6 �}FP� OK �d�E�4W�Q Z�#2 ��#�P. ��"P>" 4�P�L� �����#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK 
L�KPz Pw!M |-u �#�[I. OK �w O�e�#��OK �A�#��B ��#�P�. ���" � �L�KP�z ���Ã�6 �O"KP.�P�. �}FP� OK �d�E� 4W�Q Z�#2 ��#�P. 
�}�_p6 �}FP� OK�}�FP��
 ��#�JK�O �XL���� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK �O"KP.�P�. �}FP� �����ZI.Å�." � CPe �td�� OK �d�E� 4W�Q �O"L�#2 Q" �#���e" {�_F #6 �L\ �K"K CP\ o~" ���� �O#�\ 
�	���>�6

��



���"K" 
4W�Q c�E�� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �d�E� 4W�Q �R��� � 3O#h� ��Pz ��XOc�E� OK �-�PI6 O#:$ 
Z�#2 �"O�K ��6#J Q"V2 �A�#�B PwN~"r�q�R��� �3O#h� ��Pz 
4X" Pw!M �#�#\ �L.#���
L\#�. Ph�KO��� ��#JK�O �XL��� �#�FPe #� � CPe Q" �O"KP.�P�. Q" �\#� �w L�#�� �L�#[� CPe |E� 4W�Q�L�"K�� O�.R� �-�PI6 O#:$ �"P. �d�E� 4W�Q Z�#w �#���#�P. �#=�" �. �R}� "O #�PqO#w!��. �>�6 #. 3#Ã~#d� Q" �}FP� ��" OK 3#Ä�e" |�}E6 � ��R=6 
Z=�X 
�O�$¿�> 
L\ Pw!M r�q OK �A�$ P.#�.Z�#2 ��#�P. ��"P>" 4�P�L� �#�5�~��W� �}�> Q" Pa#F |�Ã~"O�5XK ��� 
��� 
��� �#�[I. OK O�wN���Q"���4X" �L�$ P�Q �#�[I. OK 4�P�L� ��" {#�Ä" Y�O �L\#.��
�}�_p6 �F"Pe �}FP� OKZ�#2 4�P�L�Y�O �����4W�Q �.#��QO" |��Ã~"O�5�XK� OK ��d�E�� 4W�Q 4�P�L� CPe ��"O"� �"��Ä 4E6 
����� ZI. �. �>�6 #.4W�Q �.#��QO" 3#Ã~#d�� OK 4�P�L� o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E��L�\ �KO"Nz P�Q 3��Ç[6 Q" �Ç� �L�Ä�. 3#Ã~#d� |F"P� ��}w OK ��#JK�O �XL��� �#�FPe #� � CPe �d�E��4X"�P�� 3O"Q�3��Ç[6 OK 4W�Q c�E� LF"�  �P�� 3O"Q� �"LI5X" OK 4W�Q c�E� �X#�\O#w ��Pz!  �5~�K #� � �¼�_J ZI. OK C�¼�M O�#[� �#XL���  OK PwN~"r�q 3��Ç[6 Q" Æ�P� Zt� � 4X" �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4�P�L� Q" ��R> Z�#2 4�P�L�OK ������� 
������� 
������� �#�[I. OK b�W-� 3O�¼ �. 
Z�#2 4�P�L� OK #��$ �P�zO#w!�. 3O�¼
4X" �L�$o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK�4�.#[� ���>�6 �}FP� OK Z�#2 #. �W�#t� OK �}�_p6 �F"Pe �}FP� OK Z�#2 ��#�P. 4Ã�-e �w ��" �. �>�6 #.3�#p5� �K�LF #6 #��$ |�}E6 � ��R=6 �T�� 3#hF�� � �O"KP.����� �P5Wz K�LF 
3#�}�Ä �=F #��6 KO"K �K#�Q�L�\#.�� R�� �O"KP.�P�. �}FP� OK Z�#2 4�P�L� {#�Ä" �. OK#u �.�J�. PwN~"r�q3��Ç[6 Q" Æ�P� 
4X"

�}�_p6 �F"Pe �}FP�Z�#2 OK o�#i� CP\ ������#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK �o�#i� CP\ ���Ã6� �"��Ä 4E6 ������� ZI. OK �w �#�B�}�FP�� OK �d�E� 4W�Q Z�#2 ��#�P. 
4X" �L\ Pw!M o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL���

�� 7DVN

�d�E�� 4W�Q Z�#2 ��#�P. �}w �"��Ä 4E6 ���p�i�� Æ� Q" �[I. �"��Ä �. 4X" �Ç�� R�� �}�_p6 �F"Pe��#JK�O �XL��� �#�FPe #� � CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� 4XP2PX cX�6 �$ CP\ � KKPz +�WE�f#E~ Pa#F KO"L�#5X" � ZI. OK C�P[� �#���¼�6 ��}w 4X" �Q�o�#i� CP\ ��" OK 4X" ���L. �K�\ ��Ã��KKPz!

��



YQ��$ � �Ã�>3#e#-6O" 
4�P�L� �#�\�O ��"O" ��
�d�E�4W�Q 4�P�L� �#�\�O ��"O" ���4W�Q 4�P�L�� 
L�KP�z P�w!M ���>��6 � ��#X#�\ |F"P� �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK OK �w O�e �#��3#Ã~#d�� �}�FP�� OK �L�K�� |�Ç[6 "O ��#JK�O �XL��� �#�FPe #� � CPe 4�P�L� �5W�X Q" �[I. �d�E��4X" P�Q O"Pu �. 4�P�L� ��" �#�5�~��W� �o�#i� ��" 
�}�_p6 �F"Pe �}FP� �d�E� 4W�Q �.#�QO"�}�_p6 �F"Pe �}FP� 3#Ã~#d� j�P\ �"P. �Q�3#wO"L6 � 3#�LJ CP\ ���6  �#�}��Ã~"O�5�XK � 3"OPt�� 
#�KO"L�#5X" �. �>�6 #. �}�_p6 �F"Pe �}FP� OK 3#Ã~#d� �#=�" �5XP2PX  �"�td�� � �}� �d�E� 4W�Q� �O"KP.�P��. 
�_u#��� vO"L�� � K#��X" ����6 
��"P>" �#��[t� ���6 
�}�_p6 �F"Pe ���6 �. 3LÄ#W�  �O"L�y�Q#�� ,WF P. �Q�3"P��l6 {#�Ä" � #����R� 
��#�Q ��#�P. {P5�w!  �O"KP.�P�. �O�K � �}�_p6 �}FP� �d�E� 4W�Q �.#�QO" �#�\O"Rz ���6  CPe �}w4�P�L� OK �y��#�� K#=�"  OK �}�_p�6 ��F"P�e �}�FP�� OK ��#JK�O �XL��� �"�td�� �#�FPe #� � ]#J �#�FPe �"P. 4�P�L� Y�O�4X" �L\ �K"K CP\ P�Q �#�[I.

�d�E� 4W�Q 4�P�L� CPe ��"O" �����,~#m OK � K�\�� �#=�" ���>�6 �}FP� 3#Ã~#d� Q"V2 
�}�_p6 �F"Pe �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d���" OK R�� ���>�6 �}FP� OK �L\ �5qPz O#w!�. 4�P�L� Y�O �P�zO#w!�. ��"P.#�. �L\#.�� 3#Ã~#d� �$ ��"K" KO"���}�_p6 �F"Pe �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� �#��zT�� �. 4X" �Q� #��6 �KO"K KP.O#w �.�J �. �}FP��#�[I�. OK �L�\ K#�� 4�P�L�� Y�O �K��� f#E~ 4�P�L� ��" o}5I� �#�[I. OK "O #��zT�� ��" � �KPw �>�6
�	���>��6 �}�FP��
 ��#�JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK ����� �~" �����4\"K Ph� OK �O"���4�P�L� ���\ ��" Q" �K#p5X" OK 4X" �Q� �w �6#Ç� � 4X" �L\ �K"K CP\o~" �����O#�\�4X" �L\ �K"K CP\ L�$L�"�J �2 OK �w ��#�[I. OK

�� 7HUPV RI 5HIHUHQFH �� 7DVNV

�o�#i� CP\ ���Ã6 ��������KPw ���Ã6 "O ��o�#i�� ��#2 �$ P. � K��� �>�6 �}�_p6 �F"Pe �}FP� 3#Ã~#d� ���"K �. 4X" �Q�ZI. ��" OKQ" �}FP� ��" OK �d�E� 4W�Q �.#�QO" ��Pz �w �6#�"Lu" ��" �. 4X" �Q� o}5I� �o�#i�� OK #�O#w ��Wt6 OK� Q" L�6O#-Ä 3#�"Lu" ��" �K��� �>�6 KO"K 4~#JK #��$ OK 3#Ã~#d�	vO"L�� #�\O"Rz �XOP. 
��"PE¼ �#�L�KQ#. 
O#w �#=�" �R�O��#�P.
 ��~�" 3#�"Lu"  

��



�a"O" Æ�}�6 � �-�> 3#�LJ  	�"�Q#X �F"Pe 
�Ç�~�OL�� �F"Pe
 �}�_p6 �F"Pe  ��"P>" �#��[t� ���6  ��P�� �3��Ç[6 � �#�Q#X 
Q#��KO�� �#�}�Ã~"O�5XK 
Q#��KO�� 3#Ä�e" � vO"L�
�O"L�y� � �O"KP.�P�.  	�d�E� 4W�Q Z�#2 
Q#��KO�� ��#W�"	��q 3#_I[� 
�$ c�"P\ � �#��2 
����ÄvO"L�
 �_u#�� vO"L� � K#�X" ���6  	�O"KP.�P�. �#�\O"Rz 
��#�� �d�E� 4W�Q YO"Rz 
��#-� YO"Rz 
O#w4qP[�2 �#�\O"Rz!
 YO"Rz ���6  4W�Q c�E� 4i#pF ��Q"�� ��}w 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� �}�_p6 �F"Pe �}FP� OK 
4X" Pw!M �#�#\,~#m OK ,-X ��L. �K�\�� �K"K 4~#JK CPe OK �$ �O"KP.�P�. �}FP� OK �B � "P>" �}FP� OK �B CPe P."P. OKCP\ ��L\ ��#�� �#�FPe #� �CPe �#��zT�� �XOP.� �"��Ä 4E6 
Pa#F |�Ã~"O�5XK 
� ZI. OK �w��#�5�~#Ãq
�o�#�i�� OK �L�.��Wt�6 s�Pe Q" 
4X" �Q� � L\#.�� |�JK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz 
L\ �K"K�L�#�� {#�Ä" +�}d� LF OK "O �d�E� 4W�Q 4�P�L�
Q#��KO�� �#���Pz #� � K"Pq" ���Ã6 �������Æ�KR� O#�W. �O#Ç�� 
��#JK�O �XL��� �#�FPe #� � CPe �}�_p6 �F"Pe �}FP� OK "P>�"�Q� �#�O#w 4Ã�-e����W� 4X" �Q� ��"P.#�. �L-}e�� "O #�FPe #� � CPe O�#[� �#XL��� � �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz!��#�JK�O �XL���� �#�FPe OK �q#w +O#=6 #. �d�E� 4W�Q �#__I5� �#�� Q" �o�#i�� �"P. �L\ +#I5�"�L��\+#I5�"

��#�Q ��#�P. �������� �5\"K 4~#JK �O"L�y� � �O"KP.�P�. �}FP� �R�O��#�P. OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz �w ��" �. Ph��#�5�~#Ã�q �L�.�#��Q OK 4X" �Q� 
4X" ��P�z ���" o�#i� Q" �}FP� ��" OK �d�E� 4W�Q Z�#2 ��#�P. ��"O"��Pz O#w ��6#J � K�\ f�E}� �O"L�y� � �O"KP.�P�. �}FP� OK 3#�"Lu" 
�o�#i�� �"��Ä 4E6 �L\ �R�O��#�P.�KKPz ���Ã6 ^I[� O�e�. 3#Ã~#d�
�F�¼" 3#�"Lu" � �Py�Q#. �����|}Ä �. #�FPe #� � CPe OK �6"P��l6 4X" �Ç�� ��#JK�O �XL��� �#�FPe #� � CPe �}�_p6 �F"Pe �}FP� OK� K�\ �K"K P�QP�N2P�:'6 �#���Pz � �KP� 3"Ph�  

�� 5LYHU 0RUSKRORJ\

3#Ã~#d� �#�Q OK ��#JK�O �~#�5F" ��X#�\4I�O 3"P��l6  

��



#�\O"Rz! ������L��\�� P�Q �#�\O"Rz |�#\ 
�Q� �#�\O"Rz 
�}�_p6 �F"Pe �}FP� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� OKO#w 4qP[�2 YO"Rz!  �F"Pe ��#-� YO"Rz!  �d�E� 4W�Q �.#�QO" ��#�� YO"Rz!  ���" �KKPz��� ���6 �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz cX�6 4���" #. YO"Rz j�� �K 
�O"KP.�P�. �}FP� OK� Q" L�6O#-Ä #�\O"Rz!

�� $QQXDO (QYLURQPHQWDO 2SHUDWLQJ 5HSRUW �� 3URPSW (QYLURQPHQWDO 5HSRUW

��O"KP.�P�. �d�E� 4W�Q 4i#pF ���#X YO"Rz!  ��d�E� 4W�Q �O�qYO"Rz! P�. ��#�JK�O �XL���� �#��FP�e #�� � CP�e |E�� �d�E� 4W�Q 4�Ãa� Q" {#X P� �#�#2 OK ���#X YO"Rz!c�E� 4i#pF �#�Q#X �. 4X" �Q�YO"Rz ��" Q" �IW� Æ� �K�\�� ���6 �d�E� 4W�Q Z�#2 �#�KO�$4XK��#2O�5XK O�L¼ �Z�#2 3#�}�Ä ¿du v!�� #�\O"Rz ��" <�#5� �K�\ �K#5XPq CPe |E� OK �$ �Ã.#6 3"O"K" #� �4W�Q�L\#.�� 4W�Q c�E� 4i#pF �#�Q#X ��X Q"]�_J ��" OK4�Ãa� ��#X#�\ Q"V2 	P5�. P5Ã�PX �BP�
 �}¼#q�. �w4X" ��#�\O"Rz |�#\ 
�d�E� 4W�Q �O�q�#�\O"Rz!�Ç��� #�\O"Rz j�� ��" �K�\�� ���6 
�O"KP.�P�. �d�E� 4W�Q Z�#2 �#y�� OK ��#JK�O OK ��"PE. �. Æ�KR���X Q" �O"Pda" � �O�q 3#�"Lu" �"P. �$ <�#5� � L�w "L�2 3O�Pa �O"KP.�P�. Q" V2 
��~�" �#��#� OK 4X"�K#5XPq 4W�Q c�E� 4i#pF �#�Q#X �. 4X" �Q� R�� YO"Rz ��" Q" �IW� Æ� �K�\ �5qPz O#w!�. CPe �#�PqO#w!�K�\� ���#�X �#�\O"Rz 4W�#.�� 
R�� #�FPe #� � CPe �"P>" 3#�}�Ä Q" �\#� �d�E� 4W�Q O#:$ ���-6 O�h�� �.�KKPz ��"O" 4W�Q c�E� 3#Ã~#d� ��Pz cX�6 �d�E� 4W�Q K�>�� �#�_J#\ ��#2 P. �O�q
�5~�KP�m 3��Ç[6 � ��KP� 4wO#[� ���ZI. OKo~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK3"Ph� Q" �K#p5X" �#�O#w!�"O b�W-� LF OK ��5~�KP�m 3��Ç[6 � ��KP� 4wO#[� �#�\�O ��"O"� �"��Ä 4E6 
�� CPe �K�LE� OK o}5I� �#���Pz �P�N2P�:'6 ���Ã6 �PJ�#. � #�FPe Q" OP`5� #� � ¿p� �M �#���Pz 
�KP��L\ K#� �#���Pz � �KP� Zt� 4X" �L�$�2 OK �w ��#�[I. OK 
4X" �L\ �K"K CP\���>�6 �}FP� OK CPe |E�#�� � CP�e OK �O"L��y� � �O"KP.�P��. 
�}�_p�6 �F"Pe �}FP� OK �#�$ ��t~#. 3#�#Ç�" Q" �K#p5X" �#�O#w �"O ��4X" �L\ �K"K CP\ ��#JK�O �XL��� �#�FPe

��



��KP� 4wO#[� �"R�� ���Ã6 �����3#�#Ç�" �.#�QO" O�h���. 
�d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz cX�6 
�}�_p6 �F"Pe �}FP� 3#Ã~#d� j�P\ OK�.#��QO" YO"R�z OK c.O �M �#�[I. 4X" �Q� 
CPe �K�LE� OK o}5I� �#���Pz � ��KP� �#�5wO#[� ��t~#.�L\#.�� P�Q �L�Ä�#�[I. |�#\ �XOP. ��" �L��\ �XOP. 4uK �. ���>�6 �}FP� �d�E� 4W�Q����� ZI. �X#�\4�Ã�> �#��zT��  ����� ZI. �Ä#�5>" � �K#_5u" �#��X  ����� ZI. �X#�X � �y��Pq �#��zT��  ����� ZI. ��KP� 4wO#[� �"R�� � K�LF ���Ã6  ��������� ZI. �5~�KP�m 3��Ç[6  ��������� ZI. �5~�K ���� �#��#zO" � ��}Ä Rw!"P�  #� � CPe |E� OK �K#_5u" 
�y��Pq 
�X#�X 
�Ä#�5>" O#5J#X �#��zT�� Q" �q#w4J#�\ ,>�� r�q�#��XOP.�PJ�#�. � "P>" 
�}�_p6 CPe ���6 OK "O K�>�� ��t~#. 3#�#Ç�" �P�zO#w!�. K�J �.�� �. �w L�KPz L�"�J #�FPe�KPw L�"�J �#�Ä �O"L�y� � �O"KP.�P�. �}FP�
��KP� �#�5wO#[� �P�zO#w!�. �������cX�64X" �Q� 
�O"L�y� ��O"KP.�P�. 
"P>" 
�}�_p6 CPe ���6 OK ��KP� ��t~#. 3#�#Ç�" �P�zO#w!�. OK �w�6#Ç��4X" P�Q O"Pu �. K�\ �5qPz Ph� OK �L\{#�Ä" 4�P�L� OK �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz!�}FP� ��~�" 3#�"Lu" OK ��"PE¼ �#�L�KQ#. OK #�FPe #� � CPe ]�_J OK 3#Ä�e" ��PJ$ �O�$¿�>  �}�_p6 �F"Pe���>�6 �}FP� OK 3#Ã~#d� �}��Ç6 ��#�P. OK ���. O#w �#��P�� Q" �K#p5X"  ��"P>" �#���#�P. OK ���. ��#W�" ��P�� �K��� f�E}�  Z�#2 ��#�P. �T���. � �O"L�y� � �O"KP.�P�. �}FP� OK ���. ��#W�" ��P�� �P�zO#w!�.  
L���u�Ä �#���Pz 3#�#Ç�" �������"O ��#JK�O �XL��� �#�FPe #� � CPe OK �L�Ä L���u�Ä 3��Ç[6 
�5~�K ���� �#��#zO" � �5~�KP�m 3��Ç[6
"P>" 
�}�_p6 CPe ���6 OK4X" �Ç�� �w L�\#.�� �LÄ#W� ��t~#. 3#�#Ç�" �"O"K 3��Ç[6 ��" �L��K�� |�Ç[63��Ç[6� �"��Ä 4E6 ��������� �#�[I. OK �L\ K#� 3��Ç[6 ,�wP6 �L�$ O#w!�. �O"L�y� � �O"KP.�P�.�d�E� 4W�Q �.#�QO" |�Ã~"O�5XK OK ��5~�K���� �#��#zO" ���}ÄRw!"P�� �"��Ä 4E6 ��������� � ��5~�KP�m�4X" �L\^I[� �	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe� 4X" P�Q CP\ �. PwN~"r�q3��Ç[6 OK ��t~#. 3#�#Ç�"�}�_p6 �F"Pe �}FP� ��~�" 3#�"Lu" OK #�FPe #� � CPe]�_J OK 3#Ä�e" ��PJ$ ���'6  ���>�6 �}FP� 3#Ã~#d� |��Ç6 ��#�P. OK �Ç�R�q 3#�#Ç�" � ��#W�" ��P�� �P�zO#w!�.  Z�#2 ��#�P. �T���. � �O"L�y� � �O"KP.�P�. OK K�>�� 3#�#Ç�" � ��#W�" ��P�� Q" �K#p5X"  

��



��KP� 3#�#Ç�" �P�zO#w!�. ���\ ������"��Ä 4E6 
������� ZI. OK 4qPz O#w �. ��KP� 3#Ä�e" �O�$¿�> �"P. 4X" �Q� �w "O �¼#J �#����\�}�FP��
 ��#�JK�O �XL���� �#��FP�e �d�E�� 4W�Q �.#��QO" |��Ã~"O�5XK� OK ���KP� 3#e#-6O" �#����\�
���>�6 �}FP� �d�E� 4W�Q �.#�QO" 3#Ã~#d� OK #����\ ��" �P�zO#w!�. �e �4X" �L\ �K"K CP\ �	���>�6�#zL��#�� ��" s�Pe Q" �d�E� 4W�Q �.#�QO" 3#Ã~#d� ��Pz �L�KPz L��"�J ^I[� ��KP� �#���Pz �#zL��#���L�KPz L�"�J �O"KP.�P�. � "P>" 
�}�_p6 �F"Pe �}FP� OK ��KP� ��t~#. 3#�#Ç�" Q" �K#p5X" �. OK#u
��KP� �#�6LÄ#W� �P.O#w! �����OK CPe �K�LE� #� � |E� OK �5~�K ���� � �5~�KP�m 3��Ç[6 � ��KP� ��t~#. 3#�#Ç�" |�}E6 � ��R=6 � �XOP.� ��R=6 ��" OK �L�Ä3#Ç� �KKPz �#=�" 4X" �Q� �O"KP.�P�. � "P>" 
�}�_p6 CPe ���6 �}FP� �#�Q#�� �#5X"O�4X" �L�$ P�Q �#�[I. OK |�}E6

��#XOj�e" �������#��XOP. � �O�$KPz 
��"PE¼ �#�L�KQ#. 
O#w �#=�" �R�O��#�P. �|�#\ ��~�" 3#�"Lu" 
�}�_p6 CPe ���6 j�P\ OK�#���Pz Q" �L\ �O�$¿�> 3#Ä�e" 
�}�_p6 �F"Pe �}FP� Q" ZI. ��" OK �KP�N2�� �#=�" vO"L� � #�\O"Rz!�K�. L�"�J 4��u �M O#�W. P�Q KO"�� OK �5~�K �P�m #� � �5~�K ���� 3��Ç[6 � ��KP�CPe |E� OK �y��Pq � �X#�X � �Ä#�5>" � �K#_5u" O#5J#X OK �~#�5F" 3"P��l6  3#Ã~#d� {�e OK ��#JK�O �X#�\4I�O 3"P��l6 �. b�.P� �T�� |�#W�  �O"L�y� � �O"KP.�P�. 
"P>" �}FP� OK Q#��KO�� 3���W6  
��KP� 4wO#[� �#ÇE5X" ���������KP� 4wO#[� �3LÄ#W� ��L. ��#JK�O �XL��� �#�FPe #� � CPe OK �O"KP.�P�. � "P>" 
�}�_p6 CPe �#=�"|F"P� OK ��KP� 4wO#[� � 3LÄ#W� ,}> �"P. ���Ã� �#�O#w �"O 4X" �Q� ��"P.#�. 
L\#.��� PW�� 4~��X �.�K�\ �5qPz O#w �. P�Q CP\ �. PwN~"r�qj�P\ OK �KP� �. s}Ã5� � CPe Q#��KO�� �a"O" Æ�}�6 K#��[�2 �"Q" �. �KP� �. �_I[� �a"O" K#��[�2  #�FPe #� � CPe O�#[� UL��� cX�6 ��"P>" 3#�}�ÄZ�#2 ��#�P. �T�� �. � �O"L�y� � �O"KP.�P�. 
"P>" �}FP� OK ���. ��#W�" ��P�� Q" �K#p5X"  CPe Q" �O"KP.�P�. � "P>" Q" �\#� 3"O#WJ ��Ry�#> �"��Ä�. �5~�K �L�~�6 �#�LF"� �#�X �O"Nz!"�  

��



��KP� 4wO#[�Z�#2 �������P�:'6 ���A�� � �O"L�y� ��O"KP.�P�. 
"P>" �}FP� OK �}�> Q" CPeo}5I� |F"P� OK �KP� 3"Ph� P��l6 ,-X �.�KP�N2 �#=�" �L\ K#� |F"P� OK P�Q 3#�"Lu" 4X" �Q� 
CPe �O"L�#2 � �"�K OK 3"Ph� ��"�O"L�y� � �O"KP.�P�. 
"P>" �}FP� OK �KP� 3"Ph� �O"�K" Z=�X  �O"KP.�P�. �}FP� OK �O�q �#�\O"Rz )�#�F" � ���#X �#�\O"Rz OK �KP� 3"Ph� ��"O"  
�[I. ��. 3#e#-6O" �#�\�O ��"O" �����[I. ��. 3#e#-6O" �#�\�O ��"O"� �"��Ä 4E6 ��� ZI. OK ���>�6 �}FP� OK �[I.��. 3#e#-6O" �#�\�O�K"K CP\o~" ���� �O#�\ 
�	���>�6 �}FP�
 ��#JK�O �XL��� �#�FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK OK�4X" �L\

�T�� �. P�Q KO"�� OK�[I. ��. 3#e#-6O" 
��#JK�O �XL��� �"�td�� �#�FPe #� �CPe �}�_p6 �F"Pe �}FP� OK� L�$ L�"�J O#w �.#��$ K�LF � �}��Ç6 3#Ã~#d� �#�Q#�� ���Ã6  ��R~ 3O�¼ OK ���>�6 �}FP� 3#Ã~#d� �Q#X�#y�� �. #� Ph�L�L=6  O#:$Z�#2 � {P5�w 
Z�#w!  CPe Q#��KO�� �a"O" Æ�}�6  �d�E� 4W�Q YQ��$  �O"L�y� � �O"KP.�P�.  4��t6 �#5X"O OK #���¼�6 ��"O" ���A�� � PwN~"r�q KO"�� OK #�Q#�� ¿qO OK �[I. ��. 3#e#-6O" Q" �K#p5X" Y�O�4X" �L\ �K"K CP\ P�Q �#�5�Wu OK ��#JK�O �XL��� �#�FPe #� � CPe �}�_p6 �}FP� #. �d."O OK #�[I.
|JL��M �#�[I. ��#X#�\ �������#X#�\ Q" �K#p5X" #. ��#JK�O �XL��� �#�FPe #� � CPe �}�_p6 �F"Pe �}FP� OK |�JK �#�[I. ��#X#�\� Q" L�6O#-Ä |�JK �#�[I. �4X" �#=�" |.#u ���>�6 �}FP� OK �L\ �#=�"�5~�K �#��#�Q#X � 3��Ç[6  �5~�KP�m �#��#�Q#X � 3��Ç[6  �#��FPe �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK� OK �|JL� �M �#�[I. ��#X#�\� ����� ZI. OK #�[I. ��"OK C�P[� ���\ Q" �K#p5X" #. ��"P.#�. 
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CPe 
4W�Q c�E� 4i#pF �#�Q#X �d�E�4W�Q �.#�QO" P5qK �X#�\O#w!CP�e 
K��[� �K"K ^�I�[6 �qP¼�. ��Pt� � �K�-� ZI. P:" 4�P�L� � �Q#W�. �#�\�O �K#_5u" � �}�Ä Ph��KKPz�� OK#¼ ��XO3O�¼�. 3#Ã~#d� ou�6 O�5XK � �L\ ��Ä" K�KP� Ph�KO���O#zQ#X |�~K �. 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK �X#�\O#w ^�I[6 �. #�. �A�#�B
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c�E� P. �>�6 |.#u � L�L\ �O"NzP�:'6 |�W�#52 Q" �O"KO�JP. �LÄ � �d�E� 4W�Q 3#hF�� #. CPe �#�5�~#Ãq�.#�QO" �#=�" �. Q#�� �LÄ P. ��-� �-5w Å�." #. � �L\ L��'6 P5qK �$ cX�6 �d�E� 4W�Q f#E~ Q" CPe 
4W�Q4i#p�F �#�Q#X nPe Q" b�.P� �d�E� 4W�Q �#�Q�=� O�L¼ 4�> �Q� 3#�"Lu" 
���>�6 �d�E� 4W�Q�KKPz�� O"Nz!"� #�FPe �#�P=� �. � �P�y�2 4W�Q c�E��"O�#�[� O�_u Q" ;O#J 
�$ 4uK � 3#Ä�e" �"R�� �~� 
�K�. |�#w "�5E� � �Pq f#E~ Q" YO"Rz �w �6O�¼ OKCPe #� � 
�K�-� O"KO�JP. Ph�KO�� CPe]�_J OK��#�� Ph�O#�i" ��P�z���_6 4�> �Q�4�#pw Q" 
�L��w!���6�d�E�� 4W�Q �.#��QO" P5qK cX�6 YO"Rz ,��_6 #. 
L\#. �5\"K �P5[�. �XOP. �. Q#�� �w L\#. �O#:$ �"O"K�KKPz�� Å�." O�#[� #� CPe �#�PqO#w �. ���>�6 3#Ã~#d� �#=�" ��R~ 
4W�Q c�E� 4i#pF �#�Q#X
���>�6 �}FP� ������d�E� 4W�Q O#:$ �.#�QO" ���>�6 �}FP� 3#�LJ CP\ U#X"P. 
4X" oi�� #�PqO#w #� O�#[� �}FP� ��" OK|�#�w �#=��" Q" V2 � Q#m$ "O 3#Ã~#d� 	Pa#F KO"L�#5X" ��[�2 �#�[I.
 ��#JK�O �XL��� �#�FPe #� � CPe4W�Q c�E� LF"� �. ��~�" Ph�O#�i" � �Py�Q#. 4�> � ���6 OPt� c�"P\ #. "O b�.P�YO"Rz 
�}FP� ��" 3#Ã~#d��L�w ��}W6 �P�� 3O"Q�c�E�� LF"� OK b�.P� O�#[� #� #�PqO#w cX�6 �L\ ���6 ���>�6 YO"Rz 4-: Q" V2 
4X" oi��O�wN� LF"�b�.P� �#X#�\O#w cX�6 "O Q#�� KO�� �#��XOP. 
4q#�OK �#�Q Q" Q�O �» P9w!"LF 3L� nPi �P�� 3O"Q� 4W�Q�"�5E� �+�BO#B s.#d6 
�}FP� ��" OK �Py�Q#. O#�Ã� �L�#�� ��Ä" )-5w #�PqO#w �. "O K�J Ph�O#�i" � L�K �#=�"
s.#d�6 �LÄ 3O�¼ OK �L\#.�� 	Pa#F |�Ã~"O�5XK
 ���>�6 �}FP� �d�E� 4W�Q �.#�QO" |�Ã~"O�5XK #. �$#�PqO#w 3��Ç[6 OKc.O�M �6#Ã~#d� ZI. #� b�.P� O�#[� �. �O�Pa 3#F�¼" �#=�" ��Py�Q#. 4�> YO"Rz!Ph�O#�i" � �Py�Q#. 4�> 
�P�� 3O"Q� 4W�Q c�E� LF"� ,��_6 Q" V2 3O�¼ ��" OK �K�\�� �K"K j#>O"�KKPz�� {#XO" 4W�Q c�E� 4i#pF �#�Q#X �. �Ãdu�#X#�\O#�w cX�6 
4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK OK 4-: Q" V2 ���>�6 YO"Rz!�}¼" �#�O#�Ã� �K�\�� �L�=�X K�>�� �#�KO"L�#5X" � #�O#�Ã� #. �$ 4t.#d� � �5qPz O"Pu �Py�Q#. KO�� b�.P��L\#.�� P�Q �L�Ä KO"�� |�#\ 
YO"Rz �XOP. � �Py�Q#. OK�#�}�}E�6 OK �Py�¿�#> � L�K 4ÃX� 
4uK �"R�� � K�>�� KO"L�#5X" #. YO"Rz �"�5E� � ,~#u s.#d6  ��5qPz 3O�¼��K#��[�2 �#�}F�"O � |�#W� CPe OK �#�." �LÄ � #�}�}E6 C�a� �4F"P¼  f#E~ �. CPe o}5I� �#����Rz �L�.4��~�" � |�}E6 � ��R=6 
D�E¼ �L�.�t-e OK 4�#pw � 4uK �"R��  ��d�E� 4W�Q O#:$Q" OP`5� #� � ¿p� �M 3#Ä#�5>" #� � #���Pz 
�KP� 3"Ph� �.#�QO" � ��KP� �#�5wO#[� �#��XOP. �"R��  �|�JK �#�[I. �#��XOP. �PJ�#. � CPe��d�E�4W�Q �p�� O#:$Z�#w 4�> #�K#��[�2 #. �d."O OK #�FPe #� � CPe �K�. �}�Ä OK���.¿u"� �"R��  
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��d�E� 4W�Q O#:$ Z�#2 �"P. L�$O#w �#�O#w �"O � ��#�P. ��"O"  ��p�w �#��K"K Q" bPp� �K#p5X" �LÄ � �L\ ��w3#Ä�e" � #�}�}E6 Q" �K#p5X" �"R��  P. P�N2#�4[zP. � �"P-> |.#uP�m L�L\ O#�W. �#�L�#�2 #� O#:$ K�>� �LÄ #� � K�>� Q" s�uK � �}w�.#�QO"  �O"L�#2 �ÃX�6 �#5X"O OK 4W�Q c�E���#2P�. �Ç��� YP�y� ��P5Ã��X� OK �td��� 4W�Q c�E� P. �}w P�:'6 3L\ � 4��#� Q" �q#w 4J#�\  �K�>�� � �L\ �O�$¿�>3#Ä�e"4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi
4X" oi�� 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q �.#�QO" P5qK�L�#�� Å�." #�PqO#w �. "O K�J �Ãdu Ph�
YO"Rz!cX��6 CP�e KO P. �&O 
#�FPe #� � CPe �d�E� 4W�Q ��>�6 �LÄ 3O�¼ OK
YO"Rz L��'6 � C�¼" {#-�K �.�. )-5w ��~�" �L\ Q#m$ �~#�5F" �#�5�~#Ãq � 3#Ã~#d� ou�6 O�5XK � K�\�� OK#¼ 4W�Q c�E� 4i#pF �#�Q#XÅ�." #. � K�\�� �5qP�N2 �d�E� 4W�Q f#E~ Q" CPe #� � �S�P2 3O�¼ ��" P�m OK �KKPz�� Å�." b�.P� ¿>"P��KKPz�� �P�y�2 Q#�� KO�� �d�E� 4W�Q �#�Q�=� O�L¼4�> �Q�3#�"Lu" 
#�PqO#w �. ��XO
�}�_p6 �}FP� �����#� #�PqO#w 
�}�_p6 3#Ã~#d� �#=�" P. ��-� 4W�Q c�E� 4i#pF �#�Q#X Å�." � ���>�6 YO"Rz ,��_6 Q"V24��> "O �L�\ |���Ç6 �=�5� � �K��� b�.P� YO"Rz ���6 �. �"Lu" �}�_p6 �}FP� |�Ã~"O�5XK s-e 
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YO"Rz4q#�OK H�O#6 Q" Q�O �» P9w!"LF nPi 
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4X" oi�� CPe �P=� O#Ç�#��2� �Q#W��. 
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YO"Rz ��" OK �L\#.�� CPe�KKPz��VÇÃ�� �$ OK )t�uK �~#�5F" 3#q"PE�" � KP�z�� O"Pu Z=�X KO�� O#h5�" KO��
�O"KP.�P�. �}FP� �����4W�Q 4�P�L�� {��¼" U#X"P. R�� �d�E� 4W�Q Z�#2 3#�}�Ä �"P>" 
CPe Q" �O"KP.�P�. 3#�}�Ä j�P\ #.�>�6 P. ���Ä�}FP� ��" {�e OK �KP�N2�� 3O�¼�}�_p6 YO"Rz3O#h� �Z�#2 �#���#�P. �. �>�6 #. � �d�E�
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�6#Ã~#d�� |F"P� �#�\O"Rz OK �L[� ���.Z�2 O#:$ �JP. 4X" �Ç�� 
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K�\ �K"K #��XOQ#. �P�y�2 �. Q#�� �LÄ P. ^�I[6 �w ��#�Q #6 P�5W� O�e�. � OPt� ��#�Q ¿e#t� OK 4W�Q�4\"K L�"�J� �td�� 4W�Q c�E� c�"P\ #. �$ |�#w �O#zQ#X 
CPe 4�F�¼ P. ��-� �#�Q#X ��XO ��Ä" #. #�5�" OK V1X�P�y��2 #�� � ��#�� Ph�O#�i" 4�> 
�L\ ���6 Z�#2 YO"Rz 
�d�E� �#�O�5w!#q P. �>�6 |.#u �O"NzP�:'6 �LÄ�KKPz�� {#XO" �P�� 3O"Q�4W�Q c�E� LF"� �. �O�Pa 3#�"Lu"4W�Q 3#hF��� ��. 4-�W� CP�e �O"KP.�P�. 4�P�L� #� � �P=� #� #�PqO#w �>�6 �LÄ 3O�¼ OK Æ\ ��L.�.#�QO" P5qK �XOQ#. ��PzcX�6 � K�\�� P�#i c�E� OK {#FP� �. �-�PI6 O#:$ 
#��XOQ#. ��6#J Q" V2
�d�E���. OK b�.P�� 3���Ç[6 4~#�F ���" OK 
L�\ L��"��J ��#X#�\ 4W�Q c�E� 4i#pF �#�Q#X �d�E� 4W�Q�L\#.�� �R}� �L\ ��"O" �d�E� 4W�Q ��Q"�� s-e �O�Pa �#�5�P� � 3"P��Ã6 �#���#�P. �L�#XO�#=�"
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�#�5�~#Ãq �JPB #. �d�E� 4W�Q �.#�QO" 3#Ã~#d� �L�. �#�Q �JPB s.#d6 |�Ã~"O�5XK ���#�FPe #� � CPe ��"P>" � �6#Ã~#d�#� CPe �d�E� 4W�Q �.#�QO" �#�\O"Rz ,��_6 � �Py�Q#. 
�XOP. o}5I� |F"P� �O"K" �JPB Z�2 ZI. OK� O#w |F"P� P5[�. �BP� D�P[6 � D�P_6 4�> 
ZI. ��" OK �L�KPz ��"O" |�_p6 �. ��#JK�O �XL��� �#�FPe�#�5�~#Ãq #. ��#JK�O �XL��� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� nO#Ã5� b#-6O" � �y��#�� ��E�#�� |�J"L6 Q" ,�6P6��L. �KKPz�� D�P[6 #��$ ��#�Q s.#d6 � ��h�6 O�h���. Ph�KO�� �#�FPe #� CPe o}5I��KKPz�� ���>�qP¼ 3#Ã~#d� OK Q#��KO�� ��#W�" ��P�� � ���R� 
4u� OK � K�\��4Ã�#�� #�5�~#Ãq �zL�w!"P2�XL���� �#�FPe #� CPe �d�E� 4W�Q �.#�QO" 3#Ã~#d� o}5I� |F"P� #. �S�P2 �#�5�~#Ãq ��. ��#�Q b#-6O"�4X" �L\ �K"K CP\ P�Q OK � �L�KPz ��"O" 	�
 �O#�\ O"K��� OK ��#JK�O� ��q �#��5��w 
KKPz�� K#��[�2 �"O�#[� �. 	�P�� 3O"Q�
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