
����� � ���� � ������ 12 3 " $4# ��������� �!"#

����"�!	�	��!��� ��� �������	��� 	�� �� � � �$����	� �
" !�����"�� 	#� �� � � ��	5�!� �!������� 	#� �� � #�  �� � %�� � �

"$�� �� � � � � � � � � � � � � 	 � � � � � ���

� � � � � � � � ��� � � [ �

� �� �� � ��� �� 	 �������� � � � ��� � �� � � �� ���� � � � � � � �� � � � � � � � � � � � �� � ��������
� �� � � � �� � � � � � � �

� '6 ' /7 '5 �� �4+8� 	 '6 '= B'(� �!"3

�8'� *@0+8'*/*9� *+:(-; '9� 5'A.'+/:09� /0-6+/7-+/:0 � -05� +8 ' � A8-(=-6:.:;/6-.�
'>>'6+*� :>�+8 ' � = :0:-= /0'*� /0� +8 ' � 6 '0+(-.� 0'(7:C*� *@*+'= � /05/6-+'� +8 - +� +8'*'�
*CB*+-06'*� A'(>:(= � -� 6:=A.'H� >C06+/:0� /0� +8 ' � B(-/0 � 	C(/0; � +8 ' � .-*+� 5'6-5'�
-0 � -++'= A +� 8-*� B''0� = -5'� +: � ('7 '-.� +8 ' � 6:00'6+/:0� B'+G ''0� +8 ' � 68-0;'*� :>�
+8 ' � = :0:-= /0'(;/6� *@*+'= *� -05� +8 ' � B '8-7/:C(-.� ('*A:0*'* � �0'� :>�+8 ' � = :*+�
C*'>C.� G-@*� >:(� +8/*� G:()� A(:7'5� +: � B'� +8 ' � - .+' (-+/:0 � :>�+8 ' � = :0:-= /0'(;/6�
*@*+'= *�B@�5/>>'('0+�A8-(= -6:0*�-05 �+8 ' �-0-.@*/*�:>�68-0;'*�:>�+8 ' �B'8-7/:C(-.�
('*A:0*'* � � '7 '(+8'.'**9� +8 ' � RC-0+/+-+/7 ' � '7 - .C-+/:0 � :>� +8'*' � ('*A:0*'*� '0O
6:C0+'(*� */;0/>/6-0+�5/>>/6C.+/'*� -05� :0.@�+8 ' � ; '0 '(-.� -*A'6+*� 6:C.5�B'� >:..:G'5�
*C68� -*� +8 ' � /06('-*'� :(� 5'6('-*'� :>� ('*A:0*/7'0'** � �8'� * /+C-+/:0 � 8-*� B'6:= '�
=:('� 6:=A./6-+'5� 5C'� +: � *:= '� ('6'0+� :B*'(7-+/:0*� -66:(5/0;� +: � G8/68� = -0@�
A8-(= -6:0*� -(' � -B.'� +: � /05C6'� */;0/>/6-0+� 68-0;'*� G /+8:C+� ->>'6+/0;� +8 ' �
= :0:-= /0'� .'7'.9� :0.@� -.+'(/0; � +8 ' /(� +C(0:7 '( � �8'� ('*C.+*9� 8:G'7'(9� 6-..'5�
-++'0+/:0 � +: � +8 ' � (:.'� :>� = :0:-= /0'*9� >/(*+� :>� -..9� +: � +8 - +� :>� *'(:+:0/0� �4����
/0� +8 ' � (' ;C.-+/:0� :>� +8 ' � -6+/7 /+@ � �8C*� ' ; � *'-*:0-.� 68-0;'*� :>� -5('0-./0'9�
0:(-5('0-./0 '� ����� -05 � 4� � � A-(-..' .� G /+8� +8 ' � � � � � -6+/7 /+@� 8-7'� B''0� 5 'O
*6(/B'5� /0� >(:; � B@�# � � � � � � '+� -. � ��!<"� � �0� +8 ' � B-*/*� :>� 'HA'(/= '0+*� 6-((/'5�
:C+� -.*:� :0� >(:;*9� +8 ' � (:.'� :>� 4� � � /0� -6+/7 /+@� (' ;C.-+/:0� -05 � +'= A '(-+C(' �
-66./= -+/&-+/:0� A(:6'**'*� 8-*� B''0� '=A8-*/&'5� /0� -= A8/B/-� �( � � � � �
�!"3� 

� /;0/>/6-0+9� 8:G'7'(� 0:+� C0'RC/7:6-.� 68-0;'*� G'('� >:C05� /0� +8 ' � B(-/0�
4� � � .'7'.� 5C(/0; � 8/B'(0-+/:0 � �; � � $ < < �� �!<#D� #$� � � � � � � -05� %� 	 � � � � � � ��
�!"�D� 7 � � �  � � � � � -05 � � � ' � 	 �� �!<"� � � +� +8 ' � *-= '� +/= '9� *'-*:0-.� 68-0;'*�
G'('� 5 '+'6+'5 � /0� =/6'� ) 'A+� C05'(� +8 ' � *-= '� 6:05/+/:0*� �9 � � � � � � � � -05� � � � � � ���
� � 	 � �� �!<E� 

�8'� 5-/.@� 68-0;'� :>� -6 /+/7 /+@� /*� >:..:G'5� B@� -� */;0/>/6-0+� 68-0;'� :>�
4� � � .'7'.� /0 � ( - +� -05 � +C (+.' � �+ � � � � ' � 	 	 � -05 � / � �  � � �� �!<ED� = � � � �� �!<#D
�!<"�� 6:00'6+'5� G /+8� +8 ' � 6:05/+/:0*� :>� /..C= /0-+/:0 � �8'� = :*+� 6:07/06/0;�
'7/5'06'� >:(� +8 ' � (' ;C.-+: (@� (:.'� :>� 4� � � /0� +8 ' � -6+/7 /+@� 8-*� B''0� A('*'0+'5�
B@�3 � � � � � � ��!<ED� �!<!�� G8:� 5 '= :0*+(-+'5 � -� 8/;8'(� 4� � � .'7'.� :>� +8 ' � B(- /0 �
5C(/0; � *.''A� +8 -0 � G-)'>C.0'** 

�8'� 0 '(7:C*� *@*+'= *� :>� /07 '(+'B(-+'*� 6:0+-/0� - � */;0/>/6-0+� -= :C0+� :>�
= :0:-= /0'*� �/ � � � ) � -05 � � � � � � ) � � � �� �!<2D� 7 � ) � � '+� -. 9� �!<<D�# , � � 	 � � ��
�!<#�9� -05 � -.+8:C;8� +8 ' � *+/= C.-+: (@� +(-0 *= /++' (� >C06+/:0� :>� 4� � � 8-*� .:0;



3E

B''0� -66'A+'59� C0>: (+C0-+' .@� /+*� (:.' � /0� +8 ' � -6+/7 /+@� (' ;C.-+/:0� 8-*� 8-(5 .@�
B''0� /07'*+/; -+'5 

� � � � � � � ��!"��� 5'*6(/B'5� +8 ' � *'-*:0-.� 68-0;'� :>� 4� � � .'7'.� /0� � ���%�  �G
��H����� � G8'('-*� :C(� /07'*+/;-+/:0*� A(:7 '5 � +8 - +� +8 ' � *'-*:0-.� 68-0;'� :>� 4� � �
.'7'.� (' ;C.-+'*� +8 ' � /0 /+/-+/:0 � -05� = -/0+'0-06'� :>� 8/B'(0-+/:0 � �( � � �$ � � -05�
# � � : 	  � �� �!"3� 

�8 '�-6+/7 /+@�:>�+8 ' �>('*8�G -+'(�=C**'.�� ���������������! � /*� 68-(-6+'(/&'5�
B@� -�5 /*+/06+� A'(/:5/6/+@ � �8/*� /07:.7'*� - � (' ;C.-(� - .+' (0 -+/:0 � :>�-6+/7 ' � -05 �(' *+�
A8-*'*� ('-./&'5� /0� 5/>>'('0+� >C06+/:0/0; � :>� +8 ' � -55C6+: (� =C*6.'*� -05 � :+8 '(�
:(;-0*� �# � � : 	  � � -05� � �  � � � � � �� � �� �!<"D� � � � � � 	 �� �!<!� � �8'� A'(/:5� :>� (' *+�
/*� 68-(-6+'(/&'5� B@� -� A(:.:0; '5� +:0/6� 6:0+(-6+/:0 � :>� +8 ' � -55C6+:(*9� G8'('-*�
5C(/0; �+8 ' �-6+/7 ' �A'(/:5�+8 ' �-55C6+:(*�-(' �(' .-H'5�-05 �A'(>:(= �RC/6)9�(8@+8= /6�
6:0+(-6+/:0* � �66:(5/0;� +: � A('7/:C*� /07'*+/;-+/:0*9� 4� � � A.-@*� -� */;0/>/6-0+�
(:.'� /0� +8 ' � (' .-H-+/:0 � :>�+8 ' � -55C6+:(*� �# � � : 	  � �� �!<#D� #� � : 	  � � -05� � : * � � ��
�!<!�9� -05 � :0'� 6-0� -**C= '�+8 - +�+8 ' � (' ;C.-+/:0� :>�+8 ' � = '68-0/*=*� = -/0+-/0/0; �
+8 ' � -6+/7 /+@� +-) '*� A.-6'� +8(:C;8 � +8 ' � *'(:+:0/0'(; /6� *@*+'=  

� + � 8-*� B''0� *8:G0� 5C(/0; � :C(� A('7/:C*� /07'*+/; -+/:0*� +8 - +� +8 ' � 6'0+(-.�
0'(7:C*� *@*+'= � :>� >('*8� G -+' (� =C**'.� 6:0+-/0*� 12�F�"2� @C;g;� G '+� G '/;8+� :>�
4� � � � ( � � � $ � �� �!<E�9� �2F32� g/;g;� G '+� G '/;8+� :>� 5:A-= /0'� �	��� -05� �� $3�
gg;gh;� G '+� G '/;8+� :>�� � � �( � � � $ � �� �!"3� � � + � 8-*� -.*:� B''0� A(:7'5�+8 - +� 4� � � = -@�
8-7'� 6:00'6+/:0� G /+8� +8 ' � (' ;C.-+/:0 � :>�+8 ' � A'(/:5/6� -6+/7 /+@��# � � : 	  � �� �!<#� �
Q C(+8 ' ( � '7/5'06'*�G'('�; /7'0�B@�:C(�'-(./'(�/07'*+/; -+/:0*�>:(�+8 - +�(:.'�:>�4� � �
� + � /*� )0:G0� +8 - +� +8 ' � *+/= C.-+/:0 � :>� +8 ' � 6'('B(:$7/*6'(-.� 6:00'6+/7'� ���6��
C*/0;�*C/+-B.' �A-(-= '+'(*� /*� :>�(' .-H/0; � '>>'6+� :0�+8 ' �-55C6+:(*� /0�+8 ' �= -I: (/+@�
:>�6-*'*9� -05�+8 ' �(' .-H-+/:0 � /*� '*A'6/-..@�:>�'HA('**'5�5';(''�CA:0�+8 ' � /0>.C'06'�
:>�( 'A '-+'5 � *+/= C.-+/:0 � �# � � : 	  � � -05� � : * � � �� �!<#� � \ '� 5 '+'(= /0 '5 � +8 ' � 4� � �
6:0+'0+� /0� B :+8 � -55C6+:(*� 5C(/0; � (' .-H'5� *+-+'  � � >+' (� +G:� 8 (� :>�*+/= C.-+/:09�
+8 ' � 4� � � 6:0+'0+� :>� +8 ' � -0+' (/: (� -05 � A:*+'(/: (� -55C6+:(*� G-*� 8/;8'(� +8 -0 �
+8 - +� :>�+8 ' � 6:0+(:.� =C*6.'* � �8 '� *+/= C.-+/:0 � /05C6'5�-0 � /06('-*'� :>�##� A'(6'0+�
/0� +8 ' � -0+'(/: (� -05� 34� A'(6'0+� /0� +8 ' � A:*+'(/: (� -55C6+: (� /0� +8 ' � 4� � � 6:0+'0+9�
B'/0;� */;0/>/6-0+� /0� B :+8 � 6-*'* 

�8'� 4� � � 6:0+'0+� G-*� -0-.@&'5� /0� +8 ' � ;-0;./-� -05 � +8 ' � -55C6+:(*� - +� +8 ' �
B';/00/0;� :>� +8 ' � -6+/7 ' � -05 � (' *+� A'(/:5*9� / ' � /0� +8 ' � :AA:*/+'� A8-*'*� :>� +8 ' �
*A:0+-0':C*� A'(/:5/6� -6+/7 /+@ 

\ 8'0� = '-*C(/0;� +8 ' � 4� � � 6:0+'0+� :>�+8 ' � ;-0;./-9� :0.@� +8 - +� :>�+8 ' � 7/*O
6'(-.� :0'� 68-0; '5� - +� +8 ' � B';/00/0;� :>�+8 ' � -6+/7 ' � -05� (' *+� A'(/:5* � � + � G-*� 3#�
A'(6'0+� .:G'(� - +� +8 ' � B';/00/0;� :>� +8 ' � -6+/7 ' � A'(/:5� /0� +8 ' � 7/*6'(-.�
;-0;./:0 

� '-*C('= '0+*� :>� 4� � � 6:0+'0+� /0� +8 ' � -0+'(/: (� -05 � A:*+'(/: (� -55C6+:(*�
*'A-(-+'5.@9� ('7 '-.'5� +8 - +� +8 ' � 4� � � .'7'.� /*� +G/6'� -*� 8/;8� /0� +8 ' � >:(= '(� +8 -0 �
/0� +8 ' � .-++' ( � :0' � �8'� 4� � � 6:0+'0+*� G'('� 8/;8'(� /0� B :+8 � -55C6+:(*� -+� +8 ' �
B'; /00/0;� :>� +8 ' � -6+/7 ' � *+-+' � +8 -0 � +8:*' � /0� +8 ' � A'(/:5� :>� (' *+ � �8 '� /06('-*'�
-= :C0+'5 �+: �#2�A'(6'0+�/0�+8 ' �-0+'(/: (�-55C6+: (�-05�34�A'(6'0+�/0�+8 ' �A:*+'(/: (�
:0'9� B'/0;� */;0/>/6-0+� :0.@� /0� +8 ' � >:(= '( 

�/06'� +8 ' � -6+/7 /+@� :>�+8/*� B/7-.7'� 6-0� RC-0+/+-+/7 ' .@� B'� >:..:G'5� :0� +8 ' �
B-*/*� :>� +8 ' � 68-(-6+'(/*+/6� A'(/:5/6/+@9� /+� ('A('*'0+*� -� ;::5� :BI'6+� >:(� /0O
7'*+/; -+/0; � :>� +8 ' � 6:00'6+/:0*� B'+G ''0� +8 ' � 68-0;'*� :>� +8 ' � = :0:-= /0'� .'7'.�
-05� +8 ' � -6+/7 /+@� A-++' (0  � �8'� >-6+� +8 - +� +8 ' � -6+/7 /+@� 6-0� B'� ('6:(5'5� 0:+� :0.@�
C05'(� .-B: (-+: (@� B C +� -.*:� C05 '(� 0 -+C(- .� 6:05/+/:0*9� ('A('*'0+*� -� */;0/>/6-0+�
6:0+(/BC+/:0� +: � +8 ' � -0-.@*'*� :>�+8 ' � B'8-7/:C(-.� ('*A:0*'* � �8/*� G-@� :0'� 6-0



3!

6:0+(: .� +8 ' � '>>'6+*� :>� +8 ' � .-B : (-+: (@� 6/(6C= *+-06'*� :0� +8 ' � 0 -+C(- .� '07/(:0O
= '0+-.� 6:05/+/:0* 

�8'� A('* '0+� /07'*+/;-+/:0*� G'('� /0+'05 '5 � - +� -0*G'(/0;� +8 ' � RC'*+/:09�
8:G� >-(� +8 ' � A8-(= -6:0*� ->>'6+/0;� +8 ' � = :0:-= /0'� = '+-B:./*= � 5:� - .+' (� +8 ' �
= :0:-= /0'� .'7'.� -05�+8 ' � -6+/7 /+@9� -05�8:G� 6-0� G'� /0+' (A ('+�+8:*' � - .+'(-+/:0*�
>(:= � +8 ' � A: /0+� :>� 7/'G� :>� (' ;C.-+: (@� = '68-0/*=*� :>� +8 ' � A'(/:5/6� -6+/7/+@i

"*)12/3

#������������� ��� . � �

� 8 ' � 4� � � 6:0+'0+� : >��22�F�322� =;� ; -0 ; ./:0 � +/**C ' � G -*� = ' - *C('5 � - >+' ( �
8 := : ; '0 /&-+/:0 � /0� 2 �� 0 � ���� C*/0 ; � +8 ' � = '+8 :5 � : >� 8 ��	��'�	 � ' +� -. � ��!<�� 

#������������� ��� ��������������� �C � !

� B:C+� 322� =;� :>�;-0;./:0�+/**C'� G-*� 8:= :;'0/&'5� /0� -6/5/>/'5�BC+8-0: .�
�� ) � 	 � �� �!<1�9� +8 '0 � 6'0+(/>C; '5� �4� = /09� 3222� (A= � � �8'� ��� 6:0+'0+� :>� +8 ' �
*CA '(0 -+-0+� G-*� +(-0*>'(('5 � +: � �� =.� :>� 2 �� 0 � ���� /0� +8 ' � A('*'06'� :>�8 'A+-0 ' �
B@� *8-)/0;��� � ��  � � � '+� -. 9� �!<E� � �8'� A � � :>�+8/*� -6/5/6� A8-*'� G-*� = :5/>/'5�
+: � E 4� B@� -55/+/:0 � :>� �2� 7:.� � (/*$� � .� BC>>'(� �2 4� �9� A � � E 4�9� G8'('-*� +8 ' �
/*:.-+/:0� :>����C*/0;� ��32 #� -05�5 '+'(= /0-+/:0 � G-*� 6-((/'5� :C+� B@�+8 ' � = '+8:5�
:>� - 	 � � 	 � -05 � #� � � � � ��!<3D� �!<1� 

����������� J����  ���������

�C**'.*� :>� �42� ;�B:5@� G '/;8+� G'('� C*'5 � �8 '/(� -6+/7 /+@� G-*� ('6:(5'5� :0�
-6+:;(-A8*� �# � � : 	  � � -05 � � � � � � �� �!<1� 

�8'� -6 /+/7 /+@� 8-5� B''0� ('6:(5'5� >:(� #�F�4� G'')*� B'>:('� +8 ' � +(' -+= '0+�
+: : ) �A.-6'9� -05�>:(� 3�F�4� G'')*� *CB*'RC'0+�+: � +8 ' � +( ' -+= '0+� 5'A'05/0;� :0�+8 ' �
'>>'6+ � �8'� +(' -+= '0+*� G'('� 6-((/'5� :C+� -*� >:..:G*�� +8 ' � A8-(= -6:0*� G'('� 5 /*O
*:.7'5� /0� >/.+'('5� � -.-+:0$G -+'(9� +8 '0 � 1� =C**'.*� G'('� A.-6'5� /0� 3� �� :>� G -+'(�
6:0+-/0/0; � +8 ' � A8-(= -6:0*�� +8 ' � -0/= -.*� G'('� ) 'A+� /0� +8 ' � *: .C+/:0*� >:(� 31� 8(9�
'H6'A+�+8 - +�:>�+(-0@.6@A(:= /0 '9�G8'('�+8 ' �+( ' -+= '0+�8-5 �:0.@�-� �2�8(�5C(-+/:0 �
� >+' (� +8 ' � +(' -+= '0+9� +8 ' � *: .C+/:0*� G'('� 68-0; '5� +: � 0:(= -.� (C00/0; � G-+'( �
�0 � +8 ' � 6-*'*� :>�6:0+(: .� -0/= -.*� +8 ' � (C00/0; � :>�+8 ' � � - .-+:0$G -+'(� G-*� *+:AA'5�
>:(� +8 ' � *-= '� A'(/:5� :>�+/= ' � -*� +8 - +� :>�+8 ' � +(' -+= '0+* � � +� 5/>>'('0+� A:/0+*� :>�
+/= '9� +8 ' � 4� � � -05� ��� 6:0+'0+*� :>�+8 ' � 0 '(7:C*� *@*+'= *� :>�+8 ' � -0/= -.*� G'('�
= '-*C('5 � �8'� A8-(= -6:0*� C*'5� G'('� -*� >:..:G*�

4� � $6(' -+/0 /0 ' � *C .A8-+' �2� g:0:.'g�
� � $B /+- (+- (-+' �2
	 �$��� �2
A$� 8.: (A8 '0@.-.-0 /0 ' � �A�?� � 342
-$= '+8@.$= '+-+8@(: */0 ' � �-$� � �� 4�3
� ' * ' (A /0 ' � ��0 I � � -C*'5@.��
� (-0 *$3$A8'0@.$6@6.:A(:A@.-= /0 '

3 24� `

�+(-0@.6@A(:= /0 ' � �EE
?-(-$B(:= :$= '� �-= A8 '+-= /0 ' � �� $.��� �� �!



#2

@<��������� ���  ���������� ��� ���� ����<���

�8'� 5C(-+/:0 � ���� -05� � ��� -*� G'..� -*� 0C= B'(� �0�� -05�0 ��� :>�-6+/7 ' � -05�
(' *+� ��� -05 � � �� A'(/:5*� G'('� = '-*C('5� /0� '-68� 6-*'� B'>:('� -05� ->+' ( � +8 ' �+( ' - +O
= '0+*� �* ��)� (!) � �8'� *C=*� :>� 5C(-+/:0*� :>� -6+/7 ' � -05 � (' *+� A'(/:5*� G'('� 6-.O
6C.-+'5 ��-" � � -05 � 3 � ( �� -05 � *:� G-*� +8 ' � +:+- .� 5C(-+/:0 � :>� +8 ' � /07'*+/;-+/:0�
�-" � � j � 3[� ( � � �8 '� +:+- .� 5C(-+/:0 � :>� -6+/7 ' � -05 � (' *+� A'(/:5*� G-*� 'HA('**'5�
-*� - � A'(6'0+-; ' � :>�+8 ' � +:+- .� 5C(-+/:0 � :>� /07'*+/; -+/:0*�

� � 9

] k lj ] k 9
T �22� -05

� �9

�� �� � �m �Y � �

�8'� >('RC'06@� :>�A'(/:5/6/+@� G-*�

� �  j � � 9
T� �22 

��B � C� � - " � �> �- " �

�8'� -7 '(-; ' � .'0;+8� :>� -6+/7 ' � -05 � (' *+� A'(/:5*�

- " � � �� - " !
;�� (./� ; ;
? � � 0 �

	���� ������ �� �D��<��  ������ �LM

Nn �� D

�����
* �� )� () � �8 ' � A ' (/:5 /6 /+@� :>� +8 ' � -6+/7 /+@ 9� -�� B ' ; /00/0; � :>�+8 ' � A '(/:5 � : >�( ' *+D� B �� B '; /00/0 ;

:>� +8 ' � -6+�/7'� A'(/:5

J

            �                   � � / 0 0 / 9� - 0 � o�9�o�  � o� p �  �  � ��(AFSF

� � ��� ��� ��� ��� �����

* �� )� +) � �8 ' � >( 'RC '06@� 5 /*+(/B C +/: 0 � :>� +8 ' � A '(/:5*� B'>:(' � +8 ' � +( ' - += ' 0 +*



#�

� :0*/5'(/0;� +8 ' � -6+/7 /+@� :>� -..� =C**'.*� B'>:('� +8 ' � +(' -+= '0+9� G'� 6-.O
6C.-+'5 �+8 ' �>('RC'06@�5/*+(/BC+/:0 � :>�+8 ' � -6+/7 ' � -05�(' *+�A'(/:5*�� *��)� +!� � -05 �
:0� +8 ' � B-*/*� :>�-6+/7/+/'*� :>�=C**'.*� ->+' (� +8 ' � +(' -+= '0+9� +8 ' � *-= '� A-(-= '+'(�
G-*� 5'+'(= /0'5 

�8'� /07'*+/;-+/:0*� G'('� 6-((/'5� :C+� /0� +8 ' � = :0+8*� :>� �A(/.9� � -@� -05�
YC0 '  � �8'� >('RC'06@� 5/*+(/BC+/:0*� :>� +8 ' � -6+/7 ' � -05 � (' *+� A'(/:5*� G'('� 6-.O
6C.-+'5� >(:= � �122� A'(/:5*� B'>:('� +8 ' � +( ' -+= '0+� -05 � >(:= � #22F#42� A'(/:5*�
->+' (�+8 ' �+(' -+= '0+� � �8'�+8 /0 � ./0'*�:0�+8 ' �>/;C('*� /05/6-+'�+8/*�A -(-= '+' (�B'>:('�
+8 ' � +( ' -+= '0+9� G8'('-*� +8 ' � +8/6) � :0'*� 5:� +8 ' � *-= '� ->+' (� +8 ' � +(' -+= '0+ 

�*34-)3

���� ������� ���  ���������� ���������� ���� ���������� ��<��

�0 � +8 ' � >/(*+� *+'A� G'� /07 '*+/; -+'5 � G 8'+8'(� +8 ' � -6+/7 /+@� -05� = :0:-= /0'�
.'7'.� :>� +8 ' � =C**'.*� -(' � /0>.C'06'5� B@� *+:AA/0; � :>� G -+' (� 6C(('0+� >:(� 31� 8( �
�8 '� '>>'6+�/*�*8:G0�/0� ��$���� �B-*'5�:0�+8 ' �'H-= /0-+/:0 �:>�4�=C**'.* � �8'�A - (-O
= '+'(*� :>�+8 ' � -6+/7 /+@� G'('� 6-.6C.-+'5� :0� +8 ' � B-*/*� :>� �4� 5-@*� B'>:('� -05� �4�
5-@*� ->+' ( � +8 ' � *+:AA/0;� :>� G -+'(� 6C(('0+9� -05 � +8 ' � 5/>>'('06'*� -(' � 'HA('**'5�
-*� A'(6'0+-;'* 

�8'� ('*C.+*� *8:G� C0-0/= :C*.@� +8 -+� +8 ' � *+:AA/0;� :>� G -+'(� 6C(('0+� /0O
5C6'5� 0:� 68-0;'� /0� +8 ' � A'(/:5/6� -6+/7 /+@ � �8'� :0.@� 68-0;'� -AA-('0+.@� */;0/O
>/6-0+� �$I$�E� A'(6'0+�� :66C(('5� /0� +8 ' � -7 '(-; ' � .'0 ;+8� :>� +8 ' � A'(/:5*� :>� ('*+ �
� �:G'7'(9� +8/*� 68-0;'� 6-0� B'� 'HA.-/0'5� B@� +8 ' � G/5'� 5/*A'(*/:0� :>�+8 ' � -7 '(-; '

� � � � � � �

� � � � �������� � �� ����  � �� � � �� ��� � �� ����  ���� � ��� � � ��<���)
� � � � �������� ���� �% ������� � � �  ����� �� � �� ���� �<������ <��� ��� $������ ���� �� �� � �

��j ��� S � �������� � �F �� S � ��������

Q('RC'06@�:>�
+8'� A'(/:5/6@+ �6+/7'� +/='

�7'(-;'�.'0;+8�
:>� -6+/7'�A'(/:5

�7'(-;'�.'0;+8�
:>� ('*+� A'(/:5

� :0+(:. F� 2 " F� 1 3 F� � 4 j � �E 2
A�?� j � �3 4 F��3 4 F�#2 E j � 3< !
-$� � � j � " # F��3 1 F�32 1 j � 4� 4
� '* ' (A/0 ' j � �" ! F�#2 # F13 ! j ��1" !
� (-0@.6@A(:= /0 ' j � 4< 2 $ � 3 # F�#2 " F� 3" #
7 $../ j � #< # j � 3 " F�32 ! F� �� "
4� � F� 1 " j � < < , � E� 3 F� �E 3
	� j ���1 4 $ � 2 � F�3" � F� #" <
�� j � 11 2 F� 1 3 F�1# E j � 42 "

.'0;+8*� :>� +8 ' � A'(/:5*� �+8'� � 	  � 7-.C'� -= :C0+*� +: � �22F�42� A'(6'0+� :>� +8 ' �
-7'(-; ' �9� -05 � 'H+('= ' � 7-.C'*� :66C((/0;� /0� 6' (+-/0 � 6-*'*� = -@� 5 /*+: (+� C0('-..@�
+8 ' � -7'(-; ' � .'0;+8 � �8/*� G-*� +8 ' � */+C-+/:0 � /0� +8/*� 6-*'9� +::9� */06'� +8 ' � 68-0;'�
G-*� 0:+� ('>.'6+'5� /0� +8 ' � :+8 '(� A-(-= '+'(*� :>� +8 ' � -6+/7/+@ 

�8'� -0-.@*/*� :>� = :0:-= /0'� 6:06'0+(-+/:0*� ('7 '-.'5� +8 ' � *-= '� ('*C.+ �
�8 '� 6:06'0+(-+/:0*� :>� 4� �9� 	 � � -05 � ��� *8:G'5� :0.@� .'**� +8 -0 � �2� A'(6'0+�
68-0;'� -*� 6:=A-('5�+: � +8 ' � -0/= -.*� ) 'A+� /0� (C00/0; �G -+'( � �0 �+8 ' � 6-*'� :>�4� � �
'7'0� #� $4� 5-@*� :>�-0:H/-� /05C6'*� 0:� 8/;8'(� -.+'(-+/:0  



#3

@������� ��� . � � �� = � � ���� #�

�8 '�-0/= -.*�B'6:= '� -6+/7 ' �G /+8/0�-�>'G�= /0C+'*�->+' (�+8 ' � -5= /0/*+(-+/:0 �
: >� 4� �  � � > � +8 ' � -55C6+: (� =C*6.'*� -(' � /0 � +:0/6� 6:0+(-6+/:09� +8 ' � 4� � � ('.-H'*�
+8'= 9� -05�+8 ' �>('RC'06@�-*�G'..� -*� -= A./+C5'� :>�+8 ' � RC/6)9� (8@+8= /6�6:0+(-6+O
/:0*� /06('-*' � �8/*� -6+/7 /+@� A-++' (0 � A'(*/*+*� 5C(/0; � +8 ' � +(' -+= '0+9� +8 '0 � ->+' (�
+8 ' � 68-0;'� :>�+8 ' � G-+'(9� +8 ' � :(/;/0-.� .'7'.� :>�-6+/7 /+@� /*� :0.@� *.:G.@� ('*+:('5 �
� 8 ' � +( ' -+= '0+� -05� +8 ' � *.:G� 6'**-+/:0� :>�+8 ' � '>>'6+� (' *C.+� /0� -0 � -6+/7 ' � A'(/:5�
:>� 32�F�<2� 8( � �8 '� ( ' *+� A'(/:5*� >:..:G/0;� +8/*� .:0;� -6+/7 ' � :0'� -(' � :>� *8 : (+�
5C(-+/:0  � � .(' -5@� B'>:('� +8 ' � >/(*+� A'(/:5� :>� (' *+� :0'� 6-0� :B*'(7'� *8 : (+� (' *+�
*+-+'* � G8'0� +8 ' � +:0/6� 6:0+(-6+/:0 � :>� +8 ' � -55C6+:(*� /*� :>� .:G'(� .'7'.� +8 -0 �
B'>:('� +8 ' � +( ' -+= '0+� -05 � '7'0� .-+'( � �8/*� '>>'6+� /*� = :('� 'HA('**'5� G8'0� +8 ' �
= :0:-= /0:$:H/5-*'� /*� /08/B/+'5 �B@�+(-0@.6@A(:= /0 ' ��* ��)� , !) � �8'� /06('-*'�
:>�+8 ' �>('RC'06@�:>�(8@+8= /6�6:0+(-6+/:0*� /*� -.*:� :>�6:0*/5'(-B.'� 'H+'0+�5C(/0; �
+8 ' �-6+/7 ' �A'(/:5 ��8 '�68-0;'�:>�5 /*+(/BC+/:0 �:>�-6+/7 ' �-05 �(' *+�A'(/:5*� � *��)�-! �
/05/6-+'*�-�5'6('-*'�/0�+8 ' �A '(6'0+C-.�( - +' �:>�+8 ' �*8: (+9�-6+/7 ' �A'(/:5*�:>�3�F�1�8 (�
5C(-+/:0 �/0�>-7:C(�:>�+8 ' �.:0;'(�:0'* ��0 �+8 ' �6-*'�:>�+8 ' �(' *+�A'(/:5*�+8 ' �* /+C-+/:0 �
/*�('7'(*'59� 0-= '.@� +8 ' � A '(6'0+C-.�(-+' �:>�+8 ' �A'(/:5*� :>�(' *+� *8: (+'(� +8 -0 � 3� 8(�
*/;0/>/6-0+.@� /06('-*'*� -05 � +8 ' � .:0;'(� :0'*� B'6:= '� 6:0*/5'(-B.@� .'**� >('RC'0+ 

�g�q��g�rm�sVtVVkVth]pk�pum m

IC0+@$7

�>��?�0 $$$$ Y/0vF 7w

; / B 7  

O;3�C�<P 7mw

Q�����J<��"RO � xkkXx$x$$$$ ; � � +yF I�((7=7

I>ee� �70F S � � � � L � F �

O S � � � < R O

�����
*��)� ,) � �>>'6+� :>� +(-0@.6@A(:= /0'� :0� +8 ' � -6+/7/+@ � � :0+/0C:C*� ('6:(5/0; � u � B';/00/0;�
:>�+8 ' � +(' -+= '0+D� >� '05� :>�+8'�+(' -+= '0+D� .'7'.� :>�+:0/6� 6:0+(-6+/:0� B'>:('� +8 ' � +( ' - +O

= '0+



##

*��)� -) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>�+8 ' � A'(/:5*� ->+' (� 4� � � +(' -+= '0+

++�.++BEEEEEEEEEEEEEEEE?�5;.EEEEEE� �F.+++� � �

wYwwwwwwwwwww�wwwwwwwwwww�� �wwwwwwwwwww�wwwwwwwwwww�$$$$$$$$$$$$I ( $$$$$$$$$$$$$$$$$�$$$$$$$$$$$$$$$$$�$$$$$$$$$$$$$$$$$�$$$$$$$$$$$F � $$$$$$$$$$$$$$$$$�F � $$$$$$$$$$C F $F F Y $$$$$$$$$$$$$$$$$$�$$$$$$$$$$$$$$$$$$$�

� ����
* ��)� .) � �8'� '>>'6+� :>�	 � �+( ' -+= '0+� :0�+8 ' � -6+/7/+@ � � :0+/0C:C*�('6:(A/0; � 	 � �B';/00/0;�

:>�+8 ' � +(' -+= '0+D�M� '05� :>�+8 ' � +( ' -+= '0+� I

�8 '� '>>'6+*� :>�� � � -05 � 	 � � 6-0� B'� :B*'(7 '5� A(-6+/6-..@� :0.@� 5C(/0; � +8 ' �
+( ' -+= '0+* � � :+8 � = :0:-= /0'*� *''= �+: � /0 +' ((C A +�+8 ' � A(:.:0; '5� -6+/7 ' �A'(/:5*�
B @ �/05C6/0;� *8 : (+�( ' *+� :0'*� :>� ��F�3�8 (�5C(-+/:0 ��* �� �)� . � -05 �0!)� �8/*�G -@�+8 ' �
>('RC'06@� :>� A'(/:5/6/+@� */;0/>/6-0+.@� /06('-*'*9� 0'7'(+8'.'**� +8 ' � A '(6'0+C-.�
(-+' � :>�+8 ' �( ' *+�+/= ' �('= -/0*�C068-0; '5 � ���$���� ) ! ) � �8/*� '>>'6+�= -0/>'*+*� /+*' .>�
/0� +8 ' � A '(6'0+C-.� 5 /*+(/BC+/:0 � :>�+8 ' � -6+/7 ' � -05 � ( ' *+� A'(/:5*��* �� �)� / � -05 � 1!��
/0� +8 ' � /06('-*'� :>�(-+' � :>�+8 ' � *8 : (+� -6+/7 ' � A'(/:5*� -05 � 5'6('-*'� :>�+8 - +� :>�+8 ' �
.:0; '(� :0'* � � +� +8 ' � *-= '� +/= '9� +8 ' � ( - +' � :>�+8 ' � ( ' *+� A'(/:5*� *8 : (+'(� +8 -0 � 3� 8 (�
/06('-*'*� +: � - � */;0/>/6-0+� 'H+'0+� -05 � +8 - +� :>�+8 ' � .:0; '(� :0'*� 5'6('-*'* 

� + � /*� :>�/0+' (' *+�+8 - +�G8/.'�+8 ' � 	 � � 5'6('-*'*�+8 ' � -7 '(-; ' � .'0;+8*� :>�B :+8 �
-6+/7 ' �-05 �(' *+�A'(/:5*9�+8 ' �� � �5:'*�:0.@�+8 - +�:>�+8 ' �-6+/7 ' �:0'*9� -05 �/06('-*'*�
+8 - +� :>�+8 ' � ( ' *+� A'(/:5*����$��� � ) ! )

#



#1

=�

@ / z �  

$x� T

��

S��"���������� F9$$$$(>7$Am({((0/FK| F�

� � $$$$$$xxz"� uw�pm �px$$$�� � � � ���		

wY�$$$$$$$$$$$$�F
� ����

* �� )� 0) � �8'� '>>'6+� :>�� � �+( ' -+= '0+� :0�+8 ' � -6+/7/+@ � � :0+/0C:C*�('6:(5/0; � � � �B';/00/0;�
:>� +8 ' � +(' -+= '0+D� I � '05� :>�+8 ' � +( ' -+= '0+� /

* ��)� /) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>� A'(/:5*� ->+' ( � 	 � � +( ' -+= '0+

@������ ���  ��������SS������������� � & 5 � !

�8 '� >('RC'06@� :>�+8 ' � A'(/:5/6/+@9� +8 ' � -7'(-; ' � .'0 ;+8� :>�+8 ' � ( ' *+� A'(/:5*�
-*� G'..� -*� +8 ' /(� +: +- .� 5C(-+/:0 � /06('-*'9� G8'('-*� +8 ' � +:+- .� +/= ' � :>�+8 ' � -6+/7 ' �
A'(/:5*� -*� G'..� -*� +8 ' � -7 '(-; ' � .'0;+8*� :>�+8 '= � 5'6('-*'� ���$��� � ) ! � CA:0� +8 ' �
'>>'6+� :>�+8 ' � +(' -+= '0+ 

�8 '� 5 /*+(/BC+/:0 � :>�+8 ' � -6+/7 ' �A'(/:5*� ->+' (� +8 ' �+( ' -+= '0+� *8:G*� -� *./;8+�
/06('-*'� :>�-6+/7 ' �A'(/:5*� :>�= '-0�5C(-+/:0 � �EF�2� 8(�9� G8/.'� B :+8 �+8 ' � *8 : (+'(�
-05 � .:0; '(� :0'*� 5/*A.-@� -� .:G'(� A ' (6 '0+C-.� (-+'  � � +� +8 ' � *-= '� +/= '9� +8 ' � ( - +' �
: >� ( ' *+� A'(/:5*� *8 : (+'(� +8 -0 � <� 8 (� 5'6('-*'*9� G8'('-*� +8 - +� :>�+8 ' � (' *+� A'(/:5*



#4

*��)� 1) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>�A'(/:5*� ->+' (� � � � +(' -+= '0+

*��)� 2) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>� +8 ' � A'(/:5*� ->+' ( �A�?� � +( ' -+= '0+

:>� �2F12� 8 (� 5C(-+/:0 � */;0/>/6-0+.@� /06('-*'*��* ��)� 2!) � � 8 ' � 5'6('-*'� :>� +8 ' �
-7 '(-; ' � .'0 ;+8� :>�+8 ' � -6+/7 ' �A'(/:5*� -AA-('0+.@� 6-0� B'� -++(/B C +'5 �+: � +8 ' �+: +- .�
5/*-AA'-(-06'� :>�+8 ' � -6+/7 ' � A'(/:5*� .:0; '(� +8 -0 � 12� 8( � � +� +8 ' � *-= '� +/= '9� +8 ' �
/06('-*'� :>�+8 ' � -7 '(-; ' � .'0 ;+8� :>�+8 ' � ( ' *+� A'(/:5*� : (/; /0-+'*� /0� +8 ' � 'H+'0*/:0�
: >�+8 ' � *8 : (+� A'(/:5*� CA� +: � �2�F�32� 8( � �8 '� -6+/7 /+@� :>�+8 ' � -0/= -.*� ; (-5C-..@�
5'6('-*'*� CA:0�+8 ' � /0>.C'06'� :>�+8 ' �+( ' -+= '0+� �* ��)� (3!) � � 8 ' � 4 � � � 6:0+'0+� :>�
+8 ' � ;-0;./-� -.*:� *8:G*� - � ; (-5C-.� 5/= /0C+/:0� �* �� )� ((!)

#W



#<

����� � F

3� $� �� (+� (0� +3� +$

* �� )� (3) � �8'� ; (-5C-.�5'6('-*'� :>�+8 ' � -6+/7 /+@�->+' (�A�?� �+( ' -+= '0+ � �8'� +( ' -+= '0+�+: : )
A.-6'� :0� +8 ' � �*+� 5-@

*��)� (() � �8'� 5'6('-*'� :>� 4� � � ->+' ( � A�?� � +( ' -+= '0+ � �8'� 4� � � 6:0+'0+� :>�+8 ' � +(' -+'5 �
-0/= -.*� /*� *8:G0� -*� - �A'(6'0+-; ' � :>�+8 ' � 6:0+(:.� :0'*



#"

���� ������� ��� %"������"����"��������� �%"� � � !

�8 '� >('RC'06@� :>�A'(/:5/6/+@� -05 � +8 ' � +: +- .� 5C(-+/:0 � :>�+8 ' � ( ' *+� A'(/:5*�
*./;8+.@� /06('-*'5� ->+' (� +8 ' � +( ' -+= '0+9� G8/.'� +8 ' � -7 '(-; ' � .'0 ;+8� :>�+8 ' � ( ' *+�
A'(/:5*�G-*�42�A '(6'0+� .:0; '(�-05 �+8 ' �+: +- .�-6+/7 ' �+/= ' �-05 �+8 ' � -7 '(-; ' �.'0 ;+8�
:>� +8 ' � -6+/7 ' � A'(/:5*� 5'6('-*'5� ���$��� � ) ! ) � �8 '� ( -+' � :>� +8 ' � -6+/7 ' � A'(/:5*

*��)� (+) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>�A'(/:5*� ->+' ( � -$���� +( ' -+= '0+

������ ���
3� - � � U � (0� +3� +$

#���� R
�

(3

(.

+3�

+.�

,3

3� $� 0� (+� (0� +3� +$

$' �

$. �

�' �

.0�

03�

0.

* ��)� (,) � �8'� '>>'6+� :>� -$���� :0� +8 ' � A'(/:5/6� -6+/7/+@ � ��F�#1� 5-@*�� -6+/7 /+@� B'>:('� +8 ' �
+(' -+= '0+D� #4+8� 5-@�� +( ' -+= '0+D� #4�F�<E+8� 5-@*�� -6+/7 /+@� ->+' ( � +8 ' � +( ' -+= '0+



#E

*8 : (+' (� +8 -0 � �2� 8 (� 5'6('-*'*9� +8 - +� :>�+8 ' � .:0; '(� :0'*� ��2F#2� 8(�� /06('-*'* �
�8 '� 5 /*+(/BC+/:0 � :>�+8 ' � ( ' *+�A'(/:5*� *8:G*� - � = :('� */;0/>/6-0+� 68-0;' � �8'� (' *+�
A'(/:5*�*8 : (+' (�+8 -0 �E�8 (�'H+'05 �-05 �(' *C .+�/0�- � */;0/>/6-0+� /06('-*'� :>�+8 ' �(-+' �
:>� ( ' *+� A'(/:5*� :>� �2F#2� 8(� �*��)� (+!) � � 8 ' � '>>'6+� :>� +8 /*� +( ' -+= '0+� :0� +8 ' �
A'(/:5/6� -6+/7 /+@� /*� *8:G0� B@�*��)� (,) � �8 '� - .+' (-+/:0 � :>� ��� /*� A('* '0+'5� /0�
*��)� (-) � � +� +8 ' � 6:06'0+(-+/:0 � :>� -$� � �� C*'59� +8 ' � ��� .'7'.� 5 '6('-*'5� -B :C+�
42� A'(6'0+ 

* ��)� (-) � �8'� 5'6('-*'� :>�	 � � -05 � � � � ->+' ( �+8 ' � -$���� +( ' -+= '0+ � �8'� 6:06'0+(-+/:0*� :>�
= :0:-= /0'*� -(' � ; /7'0� -*� A'(6'0+-; '*� :>�+8 ' � 0:(= -.� 7-.C'* � �8'� +( ' -+= '0+� +: : ) � A.-6'

:0� +8 ' � �*+� 5-@

@������ ��� ����� ���

� 8 ' � 68-0;'*� /05C6'5� B@� ('*'(A/0'� - ( ' � = :('� */;0/>/6-0+� +8 -0 � +8:*' � :BO
*'(7'5� ->+' ( � A�?� � -05 � -$� � �� +(' -+= '0+* � �8 '� >('RC'06@�:>� A'(/:5/6/+@� /0O
6('-*'*� -.= :*+� 32� A '(6'0+� 5C(/0; � -05 � ->+' ( � +8 ' � ('*'(A/0'� +( ' -+= '0 +� :>� 31� 8( �
� 8 ' � +: +- .� -6+/7 ' � +/= ' � 5'6('-*'*� -B :C+� #2� A'(6'0+9� G8/.'� +8 ' � +: +- . � ( ' *+� +/= ' �
/06('-*'*�+: �+8 ' �*-= '� 'H+'0+ � �8 '�5'6('-*'� :>�+8 ' � -7 '(-; ' � .'0;+8*� :>�+8 ' � -6+/7 ' �
A'(/:5*� : (/; /0-+'*� /0� +8 ' � */;0/>/6-0+� 5'6('-*'� :>�+8 ' � -6+/7 ' � A'(/:5*� .:0;'(� +8 -0 �
34� 8 (� �*��)� (.!) � � 6+/7'� A'(/:5*� .:0; '(� +8 -0 � 34� 8 (� :66C(� = -/0.@� 5C(/0; � -05 �
->+' ( �+8 ' �+( ' -+= '0+9� -05 � /0� *:= '� 6-*'*� +8 ' � A(:.:0; '5� (' *+� *+-+' � /*� /0+' ((CA+'5 �
B@� -0 � -6+/7 /+@� :>� �F3� 5-@*� #�F�1� G'')*� ->+' ( � +8 ' � +( ' -+= '0 +��*��)� (0� � <#F�
<1F<4+8� 5-@*� � �8 '� -7 '(-; ' � .'0 ;+8� :>�+8 ' � ( ' *+� A'(/:5*� /06('-*'*� 0 ' - (.@� �42�
A'(6'0+ � �8/*� *8:C.5� B'� -++(/B C +'5 � +: � +8 ' � /06('-*'� :>� (-+' � :>� A'(/:5*� .:0;'(�
+8 -0 � �4� 8 (� -*� G'..� -*� +: � +8 ' � 5'6('-*'� :>�(- +' � :>�+8 ' � A'(/:5*� :>�*8 : (+� 5C(-+/:0 �
�*��)� (.!) � � 8 ' � -AA'-(-06' � :>�( ' *+� A'(/:5*� :>�12F<2� 8 (� /*� :>�*/;0/>/6-06'9� +8 /*�
8-*� 0 '7 '(� B' '0� :B*'(7 '5� /0 � +8 ' � 6:0+(:.* 

�8 '� ('* '(A/0'� +( ' -+= '0 +� 6-C*'*� */;0/>/6-0+� -05 � RC/6)� 68-0;'*� /0� +8 ' �
;-0;./:0/6�6:06'0+(-+/:0*�:>�-..�+8 ' �+8 (' ' �= :0:-= /0'*� � *��)� (/!) ��8 '�5'A.'+/:0�
:>� 	 � � -05 � 4� � � /*� :>� +8 ' � 8/;8 '*+� *A''5 � � @� +8 ' � '05� :>� +8 ' � +( ' -+= '0+9� +8 ' �
6:06'0+(-+/:0*� :>�B :+8 � -= /0'*� 5'6('-*'� +: � -B :C+� 42� A'(6'0+ � � /0 '+@� A '(6'0+�
:>�	 � � B'6:= '*� 5 'A.'+'5 �B @ � +8 ' � 1+8 � 5-@9� G8'('-*� +8 ' � *-= '� (-+' � :>�5 'A.'+/:0�
/*� (' -68 '5 �B @ �+8 ' � <+8� 5 -@� /0� +8 ' � 6-*'� :>�4� �  � �8 '� 5 'A.'+/:0� :>�� � � /*� *.:G'( �
Q />+@ � A'(6'0+� 5 'A.'+/:0� /*� +: � B'� = '-*C('5� ->+' ( � # 4� 5-@*9� G8/.'� !2� A'(6'0+� /*�
(' -68 '5 � :0.@� ->+' ( � �4� 5-@* � �8 '� 6:06'0+(-+/:0*� :>� = :0:-= /0'*� ('= -/0 � A ' (O
= -0 '0+.@� .:G� ->+' ( � +8 ' � +( ' -+= '0+� -05 � 0 ' /+8 '(� +8 ' � = :0:-= /0'� .'7'.� 0 : (� +8 ' �
-6+/7 /+@� *''= � +: � B '� (' *+: ('5 � 5C(/0; � +8 ' � >/(*+� = :0+8� *CB*'RC'0+� +: � +8 ' � +( ' - +$



#!

* �� )� (.) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>�A'(/:5*� ->+' ( � ('*'(A/0'� +( ' -+= '0+

= '0+ � \ 8 -+� /*� =:('9� +8 ' � -6+/7 /+@� :>� +8 ' � -0/= -.� 5 '= :0*+(-+'5 � /0� Q/; � �<�
('= -/0 '5� - +� - � .:G� .'7'.� '7 '0� 3 4� = :0+8*� ->+' ( �+8 ' � +(' -+= '0+ 

� .+8:C;8� *@*+'= -+/6� /07'*+/; -+/:0*� 6:06'(0/0;� +8 ' � RC/6)9� (8@+8= /6�
-55C6+: (� >C06+/:0*� G /+8/0� +8 ' � -6+/7 ' � A'(/:5*� 8-7 ' � 0 :+� B' '0� 6-((/'5 � :C+9� /+�
5'*'(7'*� /0+' (' *+� +8 - +�+8 ' �>('RC'06@� :>�+8 ' � RC/6)9� (8@+8= /6� -6+/7 /+@� /06('-*'*�
+: � - � 8/;8� 'H+'0+� 5C(/0; � +8 ' � +( ' -+= '0+� -*� /+� G-*� :B*'(7'5� /0� +8 ' � 6-*'� :>�4� � �
+(' -+= '0+9� +::  � �8/*� >('RC'06@9� 8:G'7'(9� *+(:0; .@� 5'6('-*'*� 5C(/0; � +8 ' � 305�
-05 � #(5� G'')*� >:..:G/0;� +8 ' � +( ' -+= '0+� -05 � /*� :>�.:G'(� 7-.C'� +8 -0 � B'>:('� +8 ' �
+(' -+= '0+ 

���� ������� ��� �������� ������

�8/*� +( ' -+= '0+� /05C6'*� - � 7 '(@� */;0/>/6-0+� - .+' (-+/:0 � :>� +8 ' � -6+/7 /+@� :>�
+8 ' � -0/= -.*� ('*'=B./0;� +8 ' � '>>'6+� :>�4� � � 5C(/0; � +8 ' � /0 /+/-.� A8-*' � �8/*� A8-($�
= -6:0� /06('-*'*� +8 ' � >('RC'06@� :>� +8 ' � A '(/:5/6/+@� +: � - � 7 ' (@� 8/;8� 'H+'0+9� B@�
4<�A'(6'0+9� G8'('-*�+8 ' � (-+' * � :>�+: +- .� -6+/7 ' � -05 �( ' *+�+/= '*� ('= -/0�C068-0; '5 �
� 8 ' � -7 '(-; ' � .'0;+8*� :>�B :+8 � +8 ' � -6+/7 ' � -05 � ( ' *+� A'(/:5*� 5'6('-*'� C0/>:(= .@�
-B :C+� #2� A'(6'0+ � �8'� A '(6'0+C-.� 5/*+(/BC+/:0*� :>� B :+8 � A'(/:5*� */;0/>/6-0+.@�
68-0;' � �8 '� (-+' * � :>� *8 : (+�-6+/7 ' � -05 � (' *+�A'(/:5*� �.'**� +8 -0 � 3� 8(�� = -() '5.@�
/06('-*'9� G8/.'� +8 ' � (-+' * � :>�+8:*' � .:0; '(� +8 -0 � <� 8 (�B'6:= '� = /0/= -.� �* ��)� (1!) �
� 8 ' � ('*A:0*'� :>� +8 ' � -0/= -.*� ('*'=B.'*� +: � +8 ' � '>>'6+� :>� 4� � � '7 '0� >(:= � +8 ' �
A: /0+� :>�7/'G�+8 - +�5C(/0; �+8 ' �+( ' -+= '0+� -05 � 6'**-+/:0� :>�+8 ' � '>>'6+9� A(:.:0; '5�
-6+/7 ' �A'(/:5*�-AA'-(��B'+G ''0�#2F"2�8(�9�('A('*'0+/0;9�8:G'7'(9�:0.@�2 �F2 3�
A'(6'0+� :>� +8 ' � 0C= B'(� :>� A'(/:5* � � /= /.-(.@� -*� ->+' ( � +8 ' � -5= /0 /*+(-+/:0 � :>�
4� �9� +8 ' � >('RC'06@� :>� RC/6)9� (8@+8= /6� 6:0+(-6+/:0*� ; (' -+.@� /06('-*'*� 5C(/0; �
+8 ' � -6+/7 ' �A'(/:5*� -AA'-(/0; � /0�+8 ' � 6:C(*'� :>�+8 ' �+( ' -+= '0+� �* ��)� , !) � �8 '� 4� � �
6:06'0+(-+/:0 � :>�+8 ' � 0 '(7:C*� *@*+'= � /*� - .+' ( '5 � :0.@� +: � - � .:G� 'H+'0+� B@� +8 ' �
+( ' -+= '0+� �* �� )� (2!)



12

��������
3� D� 1� (+� (0� +3� +D� 3� D� V� (+� (0� +3� +D

* ��)� (0) � �8'� '>>'6+� :>�('*'(A/0'� :0� +8 ' � A'(/:5/6� -6+/7/+@ � �F#4+8� 5-@*�� -6+/7 /+@� B'>:('�
+8 ' � +(' -+= '0+D� #<+8� 5-@�� +(' -+= '0+D� #<F��4+8� 5-@*�� -6+/7 /+@� ->+' ( � +8 ' � +( ' -+= '0+ �
�8'� ./0'*� >:..:G/0;� '-68� :+8 ' (� /05/6-+'� +8 ' � 5C(-+/:0 � :>� +8 ' � -6+/7 '� A'(/:5*9� +8 ' � /0+' (O

(CA+/:0*� 5:� +8 - +� :>�+8 ' � A-**/7'� :0'*

* ��)� (/) � �8'� 5'6('-*'� : >� 4� �9� 	 � � -05� � � � ->+' (� ('*'(A/0'� +(' -+= '0+ � �8'� +(' -+= '0+*�
+: : ) �A.-6'�:0�+8 ' � �*+�5-@ ��8'�6:06'0+(-+/:0*�:>�= :0:-= /0'*�-(' �'HA('**'5�-*�A'(6'0+-; '*

:>�+8:*'� :>�0:(= -.� :0'*



1�

*��)� (1) � �8'� >('RC'06@� 5/*+(/BC+/:0� :>� A'(/:5*� ->+' (� +(-0@.6@A(:= /0'� +( ' -+= '0+

* ��)� (2) � �8'� 5'6('-*'� :>� 4� � � ->+' (� +(-0@.6@A(:= /0 '� -05� � $ . . . � +(' -+= '0+* � �8'� +( ' - +O
= '0+�+::) �A.-6'� :0�+8 ' �>/(*+�5-@ ��8'� 6:06'0+(-+/:0*�:>�= :0:-= /0'*�-(' � ; /7'0�-*�A'(6'0O

+-; '*� :>�+8:*'� :>�+8 ' � 6:0+(:.� -0/= -.*

5���"$����"����� ��������� ���������

�8'� >('RC'06@� :>�A'(/:5/6/+@� /06('-*'*� #<� A'(6'0+� ->+' ( � +8 ' � +(' -+= '0+9�
+8 ' � -7 '(-; ' � .'0;+8*� :>� B :+8 � A'(/:5*� 5'6('-*'9� G8'('-*� +8 ' � A '(6 '0+C-.� (-+' *�
:>�+: +- .� -6+/7 ' � -05 � ( ' *+� +/= '*� *8:G� :0.@� - � = /0/= -.� - .+' (-+/:0 � ���$��� � ! ) � �8'�
A '(6'0+C-.�5 /*+(/BC+/:0 �:>�5C(-+/:0 �:>�B :+8 �+8 ' � -6+/7 ' � -05 �( ' *+�A'(/:5*�5/*A.-@*�
- � 6:0*/5'(-B.'� 68-0;' � �8 '� (-+' � :>�-6+/7 ' � A'(/:5*� *8 : (+'(� +8 -0 � E� 8 (� /06('-*'*9�
G8/.'� +8 - +� :>�+8 ' � .:0; '(� :0'*� 5'6('-*'* � �8 '� ( -+' � :>�+8 ' � ( ' *+� A'(/:5*� *8 : (+'(�
+8 -0 �1�8(� -.*:� /06('-*'*9� G8'('-*�+8 - +� :>�+8 ' �.:0; '(�:0'*�*/;0/>/6-0+.@�5'6('-*'*�
�* ��)� +3!) � �8 '� 4� � � .'7'.� *8:G*� -0 � C0'RC/7:6-.� 5'6('-*'� �= -H/= -..@� �E� A ' (O
6'0+�9� ('*+:('5 � B@� +8 ' � E+8� 5 -@��* ��)� (2!



13

* ��)� +3) � �8'� >('RC'06@� 5/*+(/BC+/:0 � :>�A'(/:5*� ->+' ( � � $ . . . � +(' -+= '0+

5 ,36 4 33,2 .

�8 '� -0-.@*/*� :>�+8 ' � A:**/B.'� = '68-0/*= � :>�(8@+8= � (' ;C.-+/:0 � ('7'-.'59�
+8 - +� 6'0+('*� :>�N -6+/7 /+@P� -05 � N(' *+P� .:6-./&'5� /0� +8 ' � 6 '0+(-.� 0'(7:C*� *@*+'= �
- ( ' � ('*A:0*/B.'� >:(� /+*� 5 '+'(= /0-+/:0 � -05 �= -/0+'0-06' � �# � � : 	  � �� �!"2� � �8'*'�
6'0+('*� >C06+/:0� +8(:C;8 � +8 ' � +(-0 *= /++' (� *@*+'= � :(� *@*+'= * 

� - (8 ' (� /07'*+/; -+/:0*� 8-7 ' � ('05 '('5 � A(:B-B.' � +8 - +� /0� +8 ' � >('*8� G -+' (�
=C**'.� +8 ' � +(-0 *= /++' (� *@*+'= � :>�+8 ' � 6'0+(' � :>�N -6+/7 /+@ P� /*� :>�*'(:+:0/0'(; /6�
0 -+C('9� */06'� 4� � � (' .-H'*� +8 ' � -55C6+: (� =C*6.'*� :0�B :+8 � ;-0;8:0/6� �# � � : 	  � ��
�!<#�� -05 �= C*6C.-(� �# � � : 	  � �-05 �� : * � � �� �!<!��.'7'.*9�>C(+8'(= :('9�*/;0/>/6-0+�
6:06'0+(-+/:0*� :>�/+� -(' �A('* '0+� /0 �B :+8 �+8 ' �0 '(7:C*� *@*+'= � -05 �+8 ' � -55C6+:(*�
� ( � � � $ � �� �!<E� 

�8 '�>C06+/:0-.�A('*'06'� :>�+8/*� *@*+'= � /0�+8 ' � (' .-H-+/:0 � :>�+8 ' � -55C6+:(*�
>(:= �+8 ' �+:0/6�6:0+(-6+/:0 �/*�*CAA:(+'5 �B@�+8 ' �'-(./'(�>/05/0;*�G8'0�*+/= C.-+/0; �
+8 ' � ��6� �# � � : 	  � � -05 � ( � � � $ � �� �!"2� � �8 '� 8@A:+8'*/*� G-*� :B7/:C*� +8 - +� /> �+8 ' �
4� � � 6-C*'5� (' .-H-+/:0 � 0 :+� :0.@� -AA./'5 � +: � +8 ' � ;-0;./-� B C +� -.*:� - +� +8 ' � .'7'.�
: >� +8 ' � -55C6+: (*��# � � : 	  � � -05 � � : * � � �� �!<!�9� +8 ' � *+/= C.-+/:0 � :>� +8 ' � ��6�
(' *C.+/0; � /0� +8 ' � (' .-H-+/:09� +::9��# � � : 	  � � -05 � � : * � � �� �!<#�� *8:C.5� /0>.C'06'�
+8 ' � 4� � � .'7'.� :>�+8 ' � -55C6+:(* � �8'� /06('-*'� :>�##� -05 � 34� A '(6'0+� /0�+8 ' � 4� �



1#

6:06'0+(-+/:0 � :>�+8 ' � -55C6+:(*� CA:0� +8 ' � /0>.C'06'� :>�+8 ' � *+/= C.-+/:0 � A(:7 '5 �
+8 ' � 6:(('6+0'**� :>� +8 - +� 8@A:+8'*/* � �/06'� +8 ' � -55C6+:(*� 5:� 0 :+� *@0+8'*/&'�
4� �9�+8/*�A(:6'**�+-) '* �A.-6'�:0.@�/0 �+8 ' �0 '(7:C*�*@*+'= � �� = (A/�-05 � # � � : 	  � �
�!<!�� -05� = -/0.@� *:� 5:'*� +8 ' � *+:(-; ' � :>�/+� � ( � � � $ � �� �!<ED� � = = � '+� -. 9� �!"3�9�
+8 ' � 4� � � 5 '= -05� :>� +8 ' � ( ' .-H-+/:0 � :>�+8 ' � -55C6+:(*� -*� G'..� -*� +8 ' � /06('-*'�
:>�+8 ' � 4� � � .'7'.� *8:C.5� : (/; /0-+'� /0 � +8 ' � ;-0;./- � �8 '� 4 � � � >(:= � +8 ' � ;-0;./-�
('-68'*� +8 ' � -55C6+:(*� A(:B-B.@�B@� = '-0*� :>�-0 � -6+/7 ' � +(-0 *A : (+� /05 'A '05 '0+�
>(:= �+8 ' � 6:06'0+(-+/:09� G8'('� /+�+-) ' * �A - (+� /0�+8 ' � ( ' .-H-+/:0 � :>�+8 ' � -55C6+:(*�
5 'A.'+/0; � - + � +8 ' � 0 'C(:= C*6C.-(� .'7'. 

�/06'� +8 ' � A'(/:5/6� -6+/7 /+@� :>� +8 ' � =C**'.� 6:0*/*+*� :>� -0 � - .+' (0 -+/:0 � :>�
+:0/6� 6:0+(-6+/:0 � -05 � (' .-H-+/:0 � :>�+8 ' � -55C6+:(*9� /+� *' '= '5�+: � B'� ('-*:0-B.' �
+: � /07'*+/; -+'9� G 8'+8'(� -0@� 68-0;'� :>�+8 ' � 4� � � .'7'.� 6-0� B'� :B*'(7'5� /0� +8 ' �
-55C6+:(*� 5C(/0; � +8 ' � *A:0+-0':C*9� A8@*/:.:;/6-.� -6+/7 ' � -05 � A-**/7'� A'(/:5*9�
B'/0;� /0� -66:(5-06'� G /+8� +8:*' � :B*'(7 '5� ->+' ( � +8 ' � *+/= C.-+/:0 � :>� +8 ' � ��6 �
�66:(5/0;� +: � :C(� ('*C.+*9� +8 ' � 4� � � .'7'.� G-*� 8/;8 '(� /0� +8 ' � -55C6+:(*� - +� +8 ' �
B'; /00/0;�:>�+8 ' � -6+/7 ' �A'(/:59� / ' � - +�+8 ' �*A:0+-0':C*� (' .-H-+/:0 � :>�+8 ' �-55C6O
+:(*9� +8 -0 � - +� +8 ' � B'; /00/0;� :>� +8 ' � ( ' *+� *+-+' ��# � � : 	  � � -05 � ( � � � $ � �� �!"2� �
� 8 ' � /06('-*'� :>� 4� � � .'7'.� �#2� A '(6 '0+� /0� +8 ' � -0+' (/: (� -05 � 34� A '(6 '0+� /0 � +8 ' �
A:*+'(/: (� -55C6+:(�� /*� A(-6+/6-..@� /5 '0+/6-.� G /+8� +8 ' � 7-.C'*� :B*'(7'5� ->+' ( � +8 ' �
*+/= C.-+/:0 � :>�+8 ' � ��69� -.+8:C;8 �+8 /*� /06('-*'�G-*�0 :+� */;0/>/6-0+� *+-+/*+/6- ..@�
/0� +8 ' � A:*+'(/: (� -55C6+: (� - +� +8 ' � B'; /00/0;� :>� +8 ' � *A:0+-0':C*� (' .-H-+/:0  �
� 8 ' � /06('-*'� :>�4� � � .'7'.� :>�+8 ' � -55C6+:(*� G-*� >:..:G'5�B@� - � 68-0;'� :>�4� � �
.'7'.� :0.@� /0� +8 ' � 7/*6'(-.� ;-0;./:0� -= :0;� +8 ' � +8 (' ' � ;-0;./- � � '7 '(+8'.'**9� +8 ' �
68-0; '� -= :C0+/0; � +: � 3#� A '(6'0+� /0 � +8 ' � 7/*6'(-.� ;-0;./:0� G-*� :>� :AA:*/+'� 5 /O
('6+/:0 � -*� 6:= A-('5� +: � +8 - +� :>� +8 ' � -55C6+:(* � � > � -66:(5/0;� +: � +8 ' � 68-/0� :>�
/5'-*� = '0+/:0 '5� -B:7'9� +8 ' � 4� � � 6:0+'0+� :>� +8 ' � -55C6+: (*� :(/; /0-+'*� /0� +8 ' �
;-0;./-9� - � */;0/>/6-0+�5/>>'('06'� *8:C.5�'H/*+�B'+G ''0�+8 ' � 6'('B(-.� -05 �7/*6'(-.�
;-0;./-� -*� (' ; -(5*� +8 ' /( � ( ' ;C .-+: (@� = '68-0/*= � +:G -(5 � +8 ' � -0+' (/: (� -05 � A :*O
+' (/: ( � -55C6+:(*9� ('*A'6+/7'.@9� 6:00'6+'5� G /+8� +8 ' � - .+' (-+/:0 � :>� 4� � � .'7'. �
� -= '.@9� +8 ' � 5'6('-*'� :>�4� � � .'7'.� :>�+8 ' � 7/*6'(-.� ;-0;./:0� - +� +8 ' � B'; /00/0;�
: > �+8 ' � -6+/7 /+@� 6-0� B'� /0+' (A ('+'5 � /0� +8 ' � G -@� +8 - +� +8 ' � 8/;8 '(� 4� � � 5 '= -05�
:>� +8 ' � -55C6+: (� ( ' .-H-+/:0 � /*� *-+/*>/'5 � >(:= � +8 ' � 7/*6'(-.� ;-0;./:0� - +� -0 � C 0 O
68-0; '5� (-+' � :>� *@0+8'*/*� '7 '0� 5C(/0; � +8 ' � -6+/7 ' � +(-0 *A : (+9� ('*C.+/0; � /0 � - �
5'6('-*'�:>�+8 ' �;-0;./:0/6�4� � �.'7'. �� +�+8 ' �*-= '�+/= '9�/0�+8 ' �6'('B(-.�; -0;8:0�
- � A'(/:5/6� 68-0;'� :>� +8 ' � *@0+8 '+/6� *A''5� = -@� -**C(' � - � 6:0*+-0+� 4� � � .'7'.�
/05 'A '05 '0+.@� >(:= � +8 ' � A'(/:5/6� -6+/7 /+@ � �8/*� G -@� +8 ' � 6'('B(-.� ;-0;./:0�
A:**'**'*� - � A(/= -(@� (:.'� /0 � +8 ' � ( ' ;C.-+/:0 � :>�+8 ' � A '(/:5/6/+@� :>�+8 ' � -6+/7 /+@9�
G8/68� /*� /0� -66:(5-06'� G /+8� +8 ' � 6:06.C*/:0*� 5(-G 0� >(:= � :+8 ' (� 'HA'(/= '0+*�
+8 - +�+8 ' �6'('B(-.�;-0;8:0�(' ;C.-+'*�A(/= -(/.@�+8 ' �(' .-H-+/:0 �:>�B :+8 �-55C6+:(*�
�%� � � � � �� �EE4D�9 � � � � � ) � � � 	 �� �!<2D� # � � : 	  � � ' +� -. 9� �!<E� 

�C(� (' *C.+*� A(:7'� +8 ' � 8@A:+8'*/*� G /+8� - � 8/;8� A(:B-B /8+@� +8 - +� +8 ' � *'(:$�
+:0/0 '(; � *@*+'= � >C06+/:0*� -*� - � 68'= /6-.� ( ' ;C .-+: (@� *@*+'= � :>� +8 ' � 6'0+(' � :>�
N -6+/7 /+@P  

�8'� RC'*+/:0� -(/*'*� G 8-+� *@*+'= � (' ;C.-+'*� +8 ' � 6'0+(' � :>� N(' *+P i� �8'�
(' *C.+*� :>� +8 ' � A8-(= -6:.: ; /6-.� -0-.@*/*� :>� +8 ' � *'(:+:0/0'(; /6� *@*+'= � -*� G'..�
-*�+8 ' � /05'A'05'06'� :>�+8 ' � 4� � � .'7'.�>(:= �+8 ' � *+-+' � :>�-6+/7 /+@�/0�+8 ' �6'('B(-.�
;-0;./:0� 'H6.C5'� +8 ' � A:**/B/./+@�+8 - +� +8 ' � 5'6('-*'� :>�4� � � /0 � /+* ' .>�6-0� /05C6'�
+8 ' � -AA'-(-06' � :>� (' *+� A'(/:5 � ?8-(= -6:.: ; /6-.� 5 -+- � *8:G� +8 - +� -= :0;� +8 ' �
��� � � � -05 � -5('0-./0 ' � - ( ' � -B.'� +: � /05C6'� +:0/6� 6:0+(-6+/:0 � :>�+8 ' � -55C6+:(*�
- +� +8 ' � =C*6.'� .'7'.� :>� �������� � �# � � : 	  � � -05 � � : * � � �� �!<!�9� 8:G'7'(9� - +� +8 '



11

;-0;./:0/6� .'7'.� +8 '@� /05C6'� +8 ' � ( ' .-H-+/:0 � :>�+8 ' � -55C6+:(*� */= /.-(.@� +: � +8 ' �
'>>'6+� :>� 4� � � �# � � : 	  � �� �!<#� � � '7 '(+8'.'**9� +8 /*� '>>'6+� /*� A(:5C6'5� B@� 6:0O
6'0+(-+/:0*� :>�+8 '= � -0 � : (5 ' (� :>�= -;0/+C5'� 8/;8'(� +8 -0 � +8 - +� :>� 4� �  � � +� +8 ' �
*-= '� +/= ' � '.'6+(:A8@*/:.:;/6-.� (' *C.+*� ('7 '- .'5 � +8 - +� B :+8 � 	 � � -05 � � � � 6-C*'�
A(: .:0; '5� /08/B/+/:0 � :>�6 '(+-/0 � 0 '(7 '� 6'..*� :>�� -*+(:A:5-� �� � � � � ) � 	 � ) � � � -05�
" � � � �� �!<1D� � � � � � 	 � � �� �!<ED� � /* * � -05 � # � � : 	  � �� �!"�D� / � �  � � � '+� -. 9� �!"��9�
-05 �G 8-+� /*� = :('9� +8 ' � � � �B.:6)*�+8 ' � -6+/7 /+@� :>�+8 ' � � ($6'..�*8:G/0;� - � 68-(-6O
+'(/*+/6�(8@+8= �/0�+8 ' �0 '(7:C*� *@*+'= � :>��  �� ��� � � � � � � � � 	 � -05 � � ) � � � � � 	 � � � � ��
�!"3� � � 8 ' � 5 />>'('0+� 68'= /6-.� * '0*/+/7 /+@� -*� G'..� -*� +8 ' � 5/>>'('0+� '>>'6+*� :>�+8 ' �
*-= '�+(-0 *= /++' (� :0�7-(/:C*�0 'C(-.�A-+8G -@*�8-7 ' � -.*:�B''0� 5 '= :0*+(-+'5 � /0�
+8 ' � ;-0;./-� :>� �������� � �# � � : 	  � � -05 �9 � � � 	  � �� �!"�� � �0 � +8 ' � ./;8+� :>�+8'*' �
A8-(= -6:.: ; /6-.� (' *C.+*� :0'� 6-00:+� 'H6.C5'� +8 ' � 6-+'68:.-= /0'(; /6� *@*+'= � -*�
B'/0;� +8 ' � +(-0 *= /++' (� *@*+'= � :>� +8 ' � 6'0+(' � :>� N (' *+P 9� *:� = C68� +8 ' � = :('� -*�
*/;0/>/6-0+� 6:06'0+(-+/:0*� :>� 	 � � -05 � � � � - ( ' � A(' * '0+� /0� +8 ' � 0 '(7:C*� *@*+'= �
:>�+8 ' � >('*8� G -+' (� =C**'.� � ( � � � $ � �� �!"3� 

� 8 ' �A8-(= -6:.: ; /6-.�/07'*+/; -+/:0*� /0>.C'06/0; �+8 ' �>C06+/:0�:>�+8 ' �-B:7'�
+(-0 *= /++' ( � *@*+'= *� A(:7 '5 � +: � B '� *C/+-B.' � +: � 5(-G � >C(+8 ' (� 6:06.C*/:0*� 6:0O
6'(0/0;� +8 ' � 'H/*+'06'� -05 � >C06+/:0� :>� +8 ' � 6'0+('*� :>� N-6+/7 /+@ P� -05 � N(' *+P  

�8 ' � A(:.:0; '5� -6+/7 ' � *+-+'9� /05C6'5� B @ � 'H:;'0:C*� 4� � � 6-0� B'� /0 +' (O
A('+'5 � +8 - +� +8 ' � /06('-*'� :>� 4� � � .'7'.� */;0/>/6-0+.@� - .+' ( '5 � +8 ' � 5@0-= /6�
B-.-06'�:>�6'0+('*�:>�N -6+/7 /+@P�-05 �N(' *+P�-05 �+8 ' �'>>'6+�:>�+8 ' �>:(= '(�B'6-= '�
('-./&'5 ��8'� 4� � �-6+*�A(:B-B.@�B :+8 �A'(/A8A'(/6-..@�- +�+8 ' �.'7'.� :>�+8 ' �-55C6+O
:(*� -0 5 � 6'0+(-..@� :0� +8 ' � ;-0;./- � �8 '� '>>'6+� = -0/>'*+*� /+*' .>� '7 '0� ->+' (� +8 ' �
+( ' - += '0 +� G8'0� +8 ' � 4� � � -6+/0; � A'(/A8'(/6-..@� /*� 0 :+� A('* '0+� -0@� =:(' � \ '�
-**C= '� +8 - +� +8 ' � '>>'6+� /*� A(: .:0; '5�B@�+8 ' � A - (+� :>�4� � � A/6) '5� CA� -05 � *+:('5 �
B@� +8 ' � 0'(7:C*� '.'= '0+* � �8 '� *CB6'..C.-(� .:6-./&-+/:0� :>� 4� � � *8:G '5� +8 - +� -�
*/;0/>/6-0+� A - (+� :>� +8 ' � '05:; '0':C*� 4� � � /*� B :C05� +: � *@0-A+:*:= '*� � ( � � � $ � �
' +� -. 9� �!"3� � � + � 8-*� -.*:� B' '0� *8:G0� B@� :C(� '-(./'(� /07'*+/; -+/:0*� +8 - +� 4� � �
/0 I'6+'5 � /0+: � +8 ' � >::+� = C*6C.-+C(' � /*� +- ) '0 � CA� B @ � +8 ' � 0'(7:C*� *@*+'= 9� -05 �
-A - (+� >(:= � +8 ' � /06('-*'� :>� -6+/7 /+@9� +8/*� 4� � � = -/0+-/0*� - � 8/;8 '(� 4� � � .'7'.�
:>�+8 ' � ;-0;./-� >:(� *'7 '(-.� 5-@*� � ( � � � $ � � -05 � # � � : 	  � �� �!"�� � �8 '� 'H:;'0':C*�
4� � � /*� 5 /*+(/BC+'5 � -= :0;�+8 ' � *CB6'..C.-(�>(-6+/:0*� +: � +8 ' � (-+' * � /5 '0+/6-.�G /+8�
+8:*' � :>�+8 ' � '05:; '0':C*� :0'� �C0ACB./*8'5� :B*'(7-+/:0*� � �8/*� G -@� +8 ' � 'H:O
;'0':C*� 4� � �+- ) '0 �CA� = -/0.@�B@�+8 ' �*@0-A+:*:= '*� *8 />+*�+8 ' �B-.-06'�+:G -(5 �
+8 ' � 6'0+(' � :>� N-6+/7 /+@ P� >:(� *'7 '(-.� 5-@* � �8'� '>>'6+� :>� +8 ' � 6'0+(' � :>� N(' *+P�
B'6:= '*� ./= /+'5 � /0� +/= ' � *:� +8 - +� /+� 6-0� = - /0+-/0 � :0.@� *8 : (+� A'(/:5*� :>� (' *+�
B'*/5'*�+8 ' � .:0;� -6+/7 ' �A'(/:5* � �8/*� /*� -.*:� /05 /6-+'5 �B@�+8 ' � 68-0;'� :>�5 /*+(/BO
C+/:0 � :>�5C(-+/:0*� :>�+8 ' � -6+/7 ' � -05 � (' *+� A'(/:5*9� 0-= ' .@� B@� +8 ' � /06('-*'� :>�
+8 ' �( - +' � :>�+8 ' � *8 : (+9� (' *+�A'(/:5*� :>�3�8 (� -*�G'..�-*�+8 - +� :>�+8 ' �= :('�A(:.:0; '5�
-6+/7 ' � :0'* 

�8 '� *'(:+:0/0'(; /6� *@*+'= � /*� A(:B-B.@� :0'� :>� +8 ' � ( ' ;C .-+: (@� >-6+:(*�
:>�+8 ' � RC/6)9� (8@+8= /6� 6:0+(-6+/:0 � -6+/7 /+@9� +::  � � -= '.@9� -..�A8-(= -6:.: ; /6-.�
+( ' -+= '0+* �>.::5/0;�+8 ' �0 'C(:= C*6C.-(�-05 �;-0;./:0/6�*'(:+:0/0'(; /6�('6'A+:(*�
G /+8� 4� �9� /06('-*'5�+8 ' �>('RC'06@�:>�+8 ' � RC/6)� (8@+8= �+: � - � 8/;8� 'H+'0+ � �8/*�
'>>'6+� -AA'-('5 � 5C(/0; � +8 ' � +( ' -+= '0+� G /+8� 4� �9� +8 ' � � � �$/08/B/+:(� +(-0 @ .O
6@A(:= /0'� -05 �+8 ' � ('*'(A/0' 

�8 '� ('*C.+*� :>� 	 � � -05 � � � � +(' -+= '0+*� /05/6-+' � +8 - +� +8 ' � 5:A-= /0'(;/6�
-05 � 0:(-5('0 '(; /6� *@*+'= *� >C06+/:0/0; � /0� +8 ' � 6'0+(' � :>� N(' *+P� -(' � 0 :+� -B.'�
+: � :7 '(6:= A'0*-+'� +8 ' � *'(:+:0/0'(; /6� :0'� A '(= -0 '0+.@� +: � *C68� -� 5';(' '� +8 - +�
+8 ' � ( ' *+� A'(/:5 � G:C.5� B'� -B.' � +: � ; '+� - � */;0/>/6-0+� A('5:= /0-06' � �8 '� 	 � � 6-0



14

-6+/7-+' � +8 ' � >C06+/:0� :>� +8 ' � 6'0+(' � :>� N(' *+P� B@� /05C6/0;� *8 : (+� ( ' *+� A'(/:5*�
/0+' ((CA+/0 ; � +8/*� G -@� +8 ' � >C06+/:0� :>� +8 ' � 6'0+(' � :>� N -6+/7 /+@P  � �8/*� ('*C.+*�
/0�+8 ' �*8:(+'0/0; � :>�B :+8 �+8 ' � -6+/7 ' � -05 �( ' *+�A'(/:5*� -*�G'..�-*�+8 ' � �22�A'(6'0+�
/06('-*'� :>� +8 ' � >('RC'06@� 5 '= :0*+(-+'5 � G'..� B@� +8 ' � 68-0;'� :>� 5 /*+(/BC+/:0 �
:>�+8 ' � A'(/:5* 

�8'�� � �*+/= C.-+'*�+8 ' �N(' *+�6 '0+('P�B@�/0+' ((CA+/0 ; �+8 ' �A(:.:0; '5�-6+/7 ' �
A'(/:5*�G /+8�= :('�A(:.:0; '5�(' *+� :0'*�+8 -0 � 'H/*+'5 �B'>:('9� /06('-*/0;�+8/*�G-@�
+8 ' � >('RC'06@� -059� -*� - ; - /0*+� +: � +8 ' � 	 �9� -.*:� +8 ' � -7 '(-; ' � .'0 ;+8� :>�+8 ' � ( ' *+�
A'(/:5* � �8/*� 5/>>'('06'� /0� +8 ' � '>>'6+*� /05/6-+'*� +8 - +� 	 � � -6+*� 0 : +� :0.@� -*� - �
A('6C(*:(� /06('-*/0;� +8 ' � 6:06'0+(-+/:0 � :>� � �9� B C +� -.*:� -*� -0 � /05 'A '05 '0+�
5:A-= /0'(;/6� 6:=A:0'0+ � �8 '� IC*+/>/6-+/:0 � :>� +8/*� -**C= A+/:0� /*� *CAA:(+'5 �
B@� +8 ' � A8-(= -6:.: ; /6-.� /07'*+/; -+/:0*� 6/+'5�>:(= '(.@9� '7/5'06/0;� +8 ' � *A'6/>/69�
A(:.:0; '5� /08/B/+: (@� '>>'6+� :>� 	 � � :0� 6 ' (+-/0 � 0'C(:0* � � :+G /+8*+-05/0;9� +8 ' �
+G:� *@*+'= *� 6-00:+� B'� 6:=A.'+'.@� *'A-(-+'59� */06'� 	 � � -*� +8 ' � A('6C(*:(� :>�
� � � = -@� -.*:� -6+� +8(:C;8 � +8 ' � - .+' (-+/:0 � :>�6:06'0+(-+/:0 � :>� � �  � �/06'� +8 '(' �
-(' �0:� 5 -+- � - +� :C(�5/*A:*-.� 6:06'(0/0;�+8 ' � 68-0;'� :>�+8 ' � ���.'7'.� - +�+8 ' � *A:0O
+-0':C*� 68-0;'� :>�A'(/:5*9� -0@�>C(+8 ' (� -0-.@*/*� :>�+8 ' � = '68-0/*= � G:C.5� :0.@�
B'� = '('� *A'6C.-+/:0 � � :G '7'(9� :0�+8 ' �B-*/*� :>�:C(� ('*C.+*� :0'� 6-0� -**C= '�+8 - +�
+8 ' � 6-+'68:.-= /0'(; /6� *@*+'= � /*� -B.' � +: � >C06+/:0� -*� - � +(-0 *= /++' (� *@*+'= � :>�
+8 ' � 6'0+(' � :>�(' *+ 

�0 � +8 ' � >C(+8 ' (� 'HA'(/= '0+*� G'� -++'= A +'5 � +: � ('7 '-.� +8 ' � = '680-/*=*� :>�
+8 ' � +G:� *@*+'= *� = '0+/:0 '5� -B:7'� B@� = '-0*� :>� A8-(= -6:.: ; /6-.� /0>.C'06'* �
�8'�>C06+/:0�:>�+8 ' �6'0+(' �:>�N-6+/7 /+@ P�G-*� -++'= A+'5 �+: �B'�/08/B/+'5 �+8(:C;8 �
+8 ' � B.:6)/0;� :>�*@0+8'*/*� :>� /+*� +(-0*= /++' ( 

� + � 8-*� B''0� '7/5'06'5� B@�8 � � � -05 � / � �� � ' � 	 	 � ��!<E�� +8 - +� A�?� � /0O
8/B/+*�*A'6/>/6-..@�+8 ' �*@0+8'*/*�:>�4� � �/0�7 ' (+'B(-+'* �G /+8:C+�-0@�6:0*/5'(-B.'�
/0>.C'06'� :0� +8 ' � 6-+'68:.-= /0'* � �8 '� *.:G� B C +� */;0/>/6-0+� 5'6('-*'� :>� 4� � �
-AA'-(*� '7'0� /0� +8 ' � >('*8� G -+' (� =C**'. � �8 '� /0+' (A ('+-+/:0 � :>�+8 ' � - .+' (-+/:0*�
:>�-6+/7 /+@�>/+*� G'..�+8 ' � = :5'.� 6:0*+(C6+'5 � >:(� +8 ' � 'HA.-0-+/:0 � :>� (' ;C.-O
+/:0* 

�8'� -0-.@*/*� :>� +8 ' � A�?� � '>>'6+*� .'-5*� -.*:� +: � +8 ' � >:(= '(� 6:06.C*/:0�
+8 - +� 4� � � A.-@*� -� 5'6/*/7'� (:.' � /0 � +8 ' � >C06+/:0� :>� +8 ' � 6'0+(' � :>� N -6+/7 /+@P  �
� :G '7'(9� /+� /*� 6:0*A/6C:C*� +8 - +� '7 '0� /0� *A/+' � :>� +8 ' � 6:0*/5'(-B.'� 5'6('-*'�
:>�4� � � .'7'.9� +8 ' � 6'0+(' � :>�N(' *+P� 5:'*� 0 :+�(' -68�+8 - +�5';(' '� :>�A('5:= /0-06'�
G8/68� 6:C.5� B'� 'HA'6+'5� :0� +8 ' � B-*/*� :>�+8 ' � 5'6('-*'� :>�4� � � .'7'. � �8/*� = -@�
B'� 'HA.-/0'5� B@� -**C= /0;� +8 - +� 4� � � /*� A('* '0+� /0� +G :� A::.*� /0� +8 ' � 0 '(7:C*�
*@*+'=  � �0'� :>�+8 '= �/*� -0 � -6+/7 ' �A::.�*+: ('5 �= -/0.@�/0�+8 ' �*@0-A*'*� -05 �'-*/.@�
=:B/./&'59� +8 ' � :+8 '(� :0'� /*� :>�/0-6+/7 ' � *+-+' � -05 �>:(=*� - � ('*'(7' � �8'� B-.-06'�
:>�+8 '= � -**C('*� +8 ' � .'7'.� :>�+8 ' � -6+/7 ' � A::.� '7 '0� /0 � 6-*'*� :>�G/5'� 7-(/-+/:0*�
:>�+8 ' �(' *'(7 '5�4� �  �? (:B-B.@9�+8 ' �;-0;./:0/6�4� � �/*�*+: ('5 �/0�+8 ' �('*'(7'�A::.�
/0� - � ; (' -+'(� 6:06'0+(-+/:0 � G8'('� +8 ' � 5'6('-*'� :>�4� � � .'7'.� 5:'*� 0 :+� - .+' (� +8 ' �
>C06+/:0� :>� +8 ' � -6+/7 ' � A::. � �>� 6:C(*'9� +8 /*� /*� +(C ' � :0.@� >:(� - � 6(/+/6-.� .'7'. 

�8'� 5'6('-*'� :>�*@0+8'*/*� 5 /*+: (+*� +8 ' � B-.-06'� :>�+8 ' � -6+/7 ' � -05 � ('*'(7'�
A::.*� +: � *C68� - � 5';(''� +8 - +� +8 ' � - .+' (-+/:0 � :>�+8 ' � -6+/7 ' � A::.� G/..� 5-= -; ' � +8 ' �
*'(:+:0/0'(; /6� = '68-0/*=  � �8/*� G -@� +8 ' � 6'0+(' � :>� -6+/7 /+@� *''=*� +: � B'� 'HO
8-C*+'5 � -05 � +8 ' � '>>'6+� :>� 6'0+(' � :>� ( ' *+� B'6:= '*� A('5:= /0-0+ � �8/*� /*� G8@�
+8 ' � -7'(-; ' � .'0 ;+8� :>�+8 ' � -6+/7 ' �A'(/:5*�5'6('-*'*� -05 �+8 - +� :>�+8 ' �A-**/7'� :0'*�
/06('-*'* 

�8'� A$B(:= $= '+-= A8'+-= /0 '9� -*� 8 	 � � � � -05 � � � � � � � � ��!"��� 5'*6(/B'59�
*A'6/>/6-..@� ->>'6+*� +8 ' � *'(:+:0/0'(; /6� *@*+'= � *:� +8 - +� /+� 5:'*� 0 :+� /08/B/+� +8 '



1<

*@0+8'*/*� B C +� 5:'*� +8 ' � CA+-) ' � :>� 4� � � -05 � 6-C*'*� 4� � � ./B '(-+/:0 � �8 '� 6:0O
6'0+(-+/:0 �C*'5�- .+' ( '5 �+8 ' �4� � �.'7'.� :0.@�+: �- �*./;8+�'H+'0+9�0-= '.@�5'6('-*'5�
/+ � � :+G /+8*+-05/0;9� -� 68-(-6+'(/*+/6� 68-0; '� -AA'-('5 � /0� +8 ' � -6+/7 /+@ � �8 ' �
/06('-*'� :>�+8 ' � >('RC'06@� -05 � 5'6('-*'� :>�+8 ' � -6+/7 ' � -05 � ( ' *+� A'(/:5*� -(' � ( 'O
>.'6+'5 � '7'0� /0� +8 ' � */;0/>/6-0+� 68-0; '� :>� +8 ' � A ' (6 '0+C-.� 5 /*+(/BC+/:0 � :>� +8 ' �
A'(/:5* � �8/*� '>>'6+� : > � $ . . . � 5/>>'(*�>(:= �+8 - +� : >�A�?� � -05 �+8 ' � 5/>>'('06'� 6-0�
B'� 'HA.-/0 '5� IC *+� B @ � +8 ' � 7-(/:C*� = '68-0/*= *� :>� '>>'6+ � \ 8/.'� +8 ' � '>>'6+� :>�
A�?� � /08/B/+/0; � +8 ' � *@0+8'*/*� /*� A(:.:0; '5� -05 � -AA'-(*� +: � B '� 6:0*/5'(-B.'�
- +� +8 ' � 6(/+/6-.� .'7'.� :>� +8 ' � ('*'(7'� A::.9� +8 - +� :>� � $ . . . � -AA'-(*� RC/6).@ � �8 '�
/08/B/+/:0 � :>� /06:(A:(-+/:0� /0+: � +8 ' � *@0-A+:*:= '*� = -@� ('*C.+� /0� +8 ' � 5-= -; ' �
:>�B :+8 �A::.*9� +8C*�+8 ' � -6+/7 ' �+(-0 *A : (+�= -@�B'� /0>.C'06'5�+8(:C;8 �+8 ' �*+-B/.' �
A::. � � 8 ' � '>>'6+� :>�� $ . . .9 � 8:G '7'(9� /05C6'*�0:�A(: .:0; '5�A-**/7'�A'(/:59� */06'�
B :+8 � A::.*� RC/6).@� (' ; '0 '(-+' � 5C(/0; � +8 ' � (' *+9� ('*C.+/0; � /0� +8 ' � 5/*6:00'6+/:0�
:>�+8 ' � '>>'6+� :>�+8 ' � 6'0+(' � :>� ('*+ 

� + � /*� :>� /0+' (' *+� +8 - +� +8 ' � - .+' (-+/:0 � :>� +8 ' � 6-+'68:.-= /0'(; /6� *@*+'= �
-**C= '5� +: � B '� +8 ' � +(-0 *= /++' (� *@*+'= � :>� +8 ' � 6'0+(' � :>� N(' *+P� B @ � -$� � ��
/05C6'*� -0 � '>>'6+� ./) '� +8 ' � A�?�  � � :G '7'(9� /+� /06('-*'*� +8 ' � >('RC'06@� :0.@� +: �
- � .:G'(� 'H+'0+9� +8 ' � 5'6('-*'� :>� +8 ' � -7 '(-; ' � .'0 ;+8� :>� +8 ' � -6+/7 ' � A'(/:5*� /*�
*= -..'(9� B C +� +8 ' � /06('-*'� :>� -7 '(-; ' � .'0 ;+8� :>� +8 ' � ( ' *+� A'(/:5*� /*� >-(� = :('�
*/;0/>/6-0+ � \ 8/.'� /0�+8 ' � 6-*'� :>�A�?� �+( ' -+= '0+�+8 ' �( ' *+�A'(/:5*�B'/0;�*8 : (+'(�
+8 -0 � E� 8 (� -(' � 'H+'05 '5 �+: � �4F32� 8 (� - +� +8 ' � 'HA'0*'� :>�+8 ' � -6+/7 ' � :0'*� .:0;'(�
+8 -0 � �4� 8(9� /0�+8 ' � 6-*'� :>�-$� � �� +( ' -+= '0 +�+8 ' � ( ' *+�A'(/:5*� *8 : (+'(�+8 -0 � E� 8 (�
/06('-*'�+: � �4F34�8 (�*:�+8 - +�+8 ' �5C(-+/:0 �:>�+8 ' �-6+/7 ' �A'(/:5*�8 -(5 .@�68-0;'* �
�8/*� '>>'6+� :>�-$� � �� *CAA:(+*� >C(+8 ' (� +8 ' � 8@A:+8'*/*� +8 - +� +8 ' � 6-+'68:.-= /0O
'(;/6� *@*+'= � = /;8+�B'�+8 ' �+(-0 *= /++' ( � :>�+8 ' � 6'0+(' � :>�(' *+ �� � � � � � � 	 � -05 �8/*�
; (:CA� 5 '= :0*+(-+'5 � �� � � � � � � 	 �� �!<1�� /0� 7 ' (+'B(-+'* � +8 - +� +8 ' � 5 'A.'+/:0� :>�
� � � 6-C*'5� B@� -$� � �� /*� = '5 /-+'5 � B@� - � 6:(('*A:05/0;� 5 '6-(B:H@.-+'5� 6:=O
A:C05� :>�+8/*� A8-(= -6:0 � � -= '.@9� ->+' ( � -$� � �� +( ' -+= '0 +� :0'� 6-0� = '-*C('�
B :+8 �+8 ' �-$= '+8@.$= '+-+@(-= /0 ' �>:(= '5�B@�5'6-(B:H@.-+/:0 � -05 �= '+-(-= /0: .�
>:(= '5� B@� 5:A-= /0'� g}$8@5(:H@.-*'� >(:= � +8 ' � .- ++' ( � 6:=A:C05 � �8 ' � B/05/0; �
: >�+8'*' � 6:=A:C05*� /*� *+(:0; ' (� +8 -0 � +8 - +� :>�� � � /0 � +8 ' �B(-/0 

�8 '� 6:= A'+/+/:0� A.-@*� /= A : (+-0+� (:.'� /0 � +8 ' � 5 'A.'+/:0� = '68-0/*= � :>�
� � � 6-C*'5� B@� -$�� �9� */06'� +8 ' � -AA'-(-06' � :>�+8 ' � -$= '+8@.-+'5 � -= /0'� /*� :>�
+8 ' � *-= '� : (5 '(� :>�= -;0/+C5'� -*� +8 - +� :>�+8 ' � 5/*-AA'-(/0; � � �  � � :G '7'(9� +8 ' �
/08/B/+/:0 � :>�+8 ' � *@0+8'*/*� = -@� -.*:� 6:0+(/BC+' � +: � +8 /*� A(:6'** 

�8 '� '>>'6+� :>�-$� � �� /0 � �������� � = -@� G'..� B ' � /0+' (A ('+'5 � /0 � +8 ' � ./;8+�
:>�+8 ' � 5 -+- � :B+-/0 '5 � /0� 7 ' (+'B(-+'* � -05 �>/+*� G'..�+8 ' �B-*/6�8@A:+8'*/* 

�8 '� 6-+'68:.-= /0'(; /6� *@*+'= � -**C('*� +8 ' � A('5:= /0-06'� :>� +8 ' � 6'0+(' �
:>�(' *+�*:�+8 - +�+8 ' �5 'A.'+'5�� � �*+/= C.-+'*�+8 ' �/08 /B/+: (@�0'C(:0* �� 8 ' �5'6('-*'�
:>� 6:06'0+(-+/:0 � 6-C*'5� B@� +8 ' � 5'A.'+/:09� 8:G'7'(9� ('*C.+*� /0� 0:� 5-= -; ' � :>�
+8 ' � 6'0+(' � :>�(' *+9� */06'� +8 ' � = '+8@.-+'5 � A(:5C6+*� *CB*+/+C+' � +8 ' � � � � -05 � -(' �
-B.' �+: �= -/0+-/0 �+8 ' �0:(-5('0 '(; /6�+(-0*= /**/:0� �� � � � � � � 	 �� �!<1D�#) � � � � '+�-. 9�
�!<<� 

� :=A-(/0;� +8 ' � '>>'6+*� :>� -$� � �� -05� +8 ' � +G :� 6-+'68:.-= /0'*� /07'*+/;O
-+'59� +8 ' � 'H+'0*/:0� :>�+8 ' � ( ' *+�A'(/:5*� 6-C*'5�B@� -$� � �� *''=*� +: � B'� ('-./&'5�
+8(:C;8 � +8 ' � '>>'6+� :>� '05:; '0':C*� � �9� G8/68� = -@� B'� = :5C.-+'5 � B@� +8 ' �
5'6('-*'� :>�5:A-= /0'� .'7'.� B@� = '-0*� :>� - � @ '+� C0)0:G 0� = '68-0/*=  � � + � /*� :>�
/0+' (' *+� +: � 6:= A-('� +8 ' � '>>'6+� :>�68.:(A(:= -&/0'� :B*'(7 '5� /0� 7 ' (+'B(-+'* � -05 �
=C**'.*� >(:= � +8 ' � 7/'G$A:/0+� :>� +8 ' � (:.'� :>� 6-+'68:.-= /0'* � � '*/5'*� :+8 '(�
'>>'6+*9� /+� /05C6'*� - � *CA'(*'0*/+/7/+@� +:G -(5 � ��� /0 � 7 ' (+'B(-+'* � B@� B.:6)/0;



1"

+8 ' � /0 -6+/7 -+/: 0 � A ' (>: (= '5 � B @ � B /05 /0 ;9� +8 ' ( '>: ( '9� - � 8 /;8 ' (� 6 : 06 '0+(-+/: 0 � : > �
+8 ' � >(' ' � � � � /*� A ( ' * ' 0 +� - + � +8 ' � ( ' 6 'A+: ( � * /+' * � �- @ � � � � � �� ABCD6�

� > �+8 ' � = '68-0/*= � :>�+8 ' � '>>'6+� /*� +8 ' � *-= '� '7 '0� /0� +8 ' � 0 '(7:C*� *@*+'= �
:>� ��������� � +8 ' � A(:.:0; '5� +:0/6� 6:0+(-6+/:0 � /05C6'5� B@� 68.:(A(:= -&/0'�
�# � � : 	  � �� �!<#�� -05 � +8 ' � '>>'6+*� :>� ��9� = -/0.@� +8 ' � 'H+'0*/:0� :>�+8 ' � A-**/7'�
A'(/:5*� 6-C*'5� B@� � � � = -@� B'� +8 ' � 6:0*'RC'06'*� :>�/06('-*'� :>�� � $*-+C(-+/:0�
:>� +8 ' � /08 /B/+: (@� 0'C(:0* 

\ 8 '0� -0-.@&/0; � +8 ' � '>>'6+*� :>� ('*'(A/0'9� +8 ' � 6:06.C*/:0� 6-0� B'� 5(-G 0�
+8 - +�+8 ' �'>>'6+*�-(' �B(:C;8+�-B :C+�B@�6:==:0�/0>.C'06'*�:>�B :+8 �*'(:+:0/0'(; /6�
-05 � 6-+'68:.-= /0'(; /6� *@*+'= *9� 8:G '7'(9� +8 ' � 68-0; '� :>� +8 ' � >:(= '(� /*� :>�5 'O
6/*/7'� (:.' � � A:0� +8 ' � /0>.C'06'� :>�('*'(A/0'� +8 ' � 5 'A.'+/:0� :>� 4� � � -05 � 	 � � /*�
RC/6)� -05 � 0 '-(.@� 'HA:0 '0+/- .9� G8'('-*� +8 - +� :>� � � � /*� =C68� = :('� A(:.:0; '5 �
� :=A-(/*:0� :>�+8 ' � '>>'6+*� -05 �+8 ' � 5 'A.'+/:0� *8:G*� +8 - +� 5C(/0; � +8 ' �+( ' -+= '0 +�
+8 ' � A(:.:0; '5� -6+/7 ' � A'(/:5*� -05 �+8 ' � RC/6)� (8@+8= /6� -6+/7 /+@� -(' � 6-C*'5�>/(*+�
:>� -..� B@� +8 ' � RC/6)� 5 'A.'+/:0 � :>� 4� �  � �8/*� '>>'6+� A('5:= /0-+'*� *:� +8 - +� +8 ' �
6'0+(' � :>�(' *+� /*� :0.@� (- (' .@� -B.'� +: � *C*+-/0 � +8 ' � -6+/7 /+@�5C(/0; �+8 ' �+( ' -+= '0+ �
�8 '� ('*'(A/0'� 6-C*'*� 5 'A.'+/:0� :>�+8 ' � .-B/.'� 4 � � � A::.� G /+8� +8 ' � /08/B/+/:0 � :>�
/06:(A:(-+/:0 � /0� +8 - +� A::.��� � � � � � -05 � � � � � � � �� �!<1D� � � � � � � � 	 �� �!<1� � � :G O
'7'(9� +8 ' � 5 'A.'+/:0� /*� *:� RC/6)� 5C(/0; � +8 ' � +( ' -+= '0+� +8 - +� +8 ' � ./B '(-+'5 � 4� � �
6-00:+� B'� /0 -6+/7 -+'5 � B@� ���� 6:=A.'+'.@9� +8'('>:(' � +8 ' � ;-0;./:0/6� .'7 '.� :>�
>(' ' � 4� � � /06('-*'* � �8/*� = -@� *+/= C.-+' � +8 ' � 0 'C(:0-.� -6+/7 /+@� /05C6/0;� +8 ' �
-6+/7 ' � +(-0 *A : (+� -05 � = -@� /06('-*'� '7 '0� +8 ' � *A' '5� :>� +8 ' � A-**/7'� 5/>>C*/:0�
+:G -(5 �+8 ' � '>>'6+:(� :(;-0* � � '6-C*'� :>�+8 ' � *8 : (+� 5/*+-06'�B'+G ' '0�+8 ' � ;-0;./-�
-05 �+8 ' � -55C6+: (� =C*6.'*9� +8 ' � 5/>>C*/:0� :>�4� � � 6-0� B'� *:� /0+'0*' �+8 - +� /+� = -@�
*CB*+/+C+' � '7'0� +8 ' � -6+/7 ' � +(-0 *A : (+ � �8 '� ('6'A+:(*� :>�+8 ' � -55C6+:(*� B'6:= '�
; ( ' -+.@� *-+C (-+'5 � +8 ' � '>>'6+� :>� G8/68� ('*'=B.'*� +8 - +� 6-C*'5� B@� 4� � � -05 �
+(-0@.6@A(:= /0 '  � � >+' (�+8 ' � RC/6)�5'A.'+/:0� :>�4� �9� +8 ' � -6+/7 /+@� :>�+8 ' � 6'0+(' �
:>� (' *+� /*� /05C6'5� 0 :+� :0.@� B@� +8 ' � */;0/>/6-0+� 6:06'0+(-+/:0 � :>� � � � B C +� -.*:�
B@� +8 ' � 'H8-C*+/:0 � :>�+8 ' � 6'0+(' � :>� -6+/7 /+@ � � >+' (� +8 ' � 'H+'0*/7 ' � 5'6('-*'� :>�
4� � � .'7'.9� +8 ' � .-B/.'� A::.� 5(:A*� B'.:G� +8 ' � 6(/+/6-.� .'7'.� -05 � B'6:= '*� C0-B.' �
+: � = -/0+-/0 �+8 ' �>C06+/:0� :>�+8 ' �*+-B/.' �A::. � �8'�A(:.:0; '5�(' *+�A'(/:5*� -AA' -(�
-05 �- +�= /0/= -.� .'7'.*� :>�+8 ' � -= /0'� 6:06'0+(-+/:0 � -05 �0:+� /0>('RC'0+.@�A'(/:5*�
:>�(' *+� :66C(� :>�'7'0�*'7 '(-.�5-@*9� 5C(-+/:0  � �8/*� /*� /05/6-+'5 �B@�- � �42�A '(6'0+�
/06('-*'� :>�.'0 ;+8� :>�(' *+� A'(/:5*� -05 �B@�+8 ' � 68-0; '� :>�+8 ' � A '(6'0+C-.� 5 /*+(/BO
C+/:0 �:>�+8 ' �A'(/:5* � �0 �+8 /*�*+-+' �+8 ' �./= /+/0; �>-6+: (�:>�-AA'-(-06' �:>�-0 � -6+/7 ' �
A'(/:5� /*� +8 ' � *A''5� :>� ('6:7'(@� :>�+8 ' � *+-B/.' � A::. � �8/*� G -@� >(:= � +8 ' � A: /0+�
:>�7/'G� :>�('*'(A/0'� '>>'6+*� 0 :+� +8 ' � .'7'.� :>�5 'A.'+/:0� B C +� +8 ' � *A''5� :>�/+� /*� :>�
5'6/*/7'� (:.'9� G8/68� 8-*� B''0� '7/5'06'5� /0�7 ' (+'B(-+'*� B@� � � � � � � � -05 � ! � �� �
��!<E� 

�8/*� /*� /05/6-+'5 � -.*:� B@� :C(� :B*'(7-+/:0*� +8 - +� +G:� 5/>>'('0+� 5:*'*� = -@�
/05C6'� +8 ' � *-= '� .'7'.� :>�5 'A.'+/:0� - +� 5/>>'('0+� A: /0+*� :>�+/= '9� -05 �+8 ' � .-(; ' (�
:0'� 6-C*/0;� - � = C68� RC/6) '(� 5 'A.'+/:0� /06('-*'*� +8 ' � >('RC'06@� :>�+8 ' � RC/6)�
(8@+8= � +: � - � 8/;8� 'H+'0+9� G8'('-*� +8 ' � *= -..'(� :0'� *8:G*� :0.@� = /0/= -.� '>>'6+�
:>�+8 /*� +@A' � � + � 8-*� '-(./'(� B' '0� = '0+/:0 '5� +8 - +� +8 ' � � � �$/08/B/+/0;� +(-0 @ .O
6@A(:= /0'� /05C6'*� -0 � '>>'6+� ('*'=B./0;� +8:*' � :>� 4� � � -05 � ('*'(A/0' � �8 '� - 5 O
= /0/*+(-+/:0 � :>� /+ � 6-C*'*� - � A(:.:0; '5� -6+/7 ' � A'(/:5 � 5C(/0; � G8/68� '7'0� +8 ' �
(8@+8= /6� -6+/7 /+@�/06('-*'*9� = '-0G8/.'� +8 ' � 4� � � .'7'.� :>�+8 ' � ;-0;./:0� ('= -/0*�
A(-6+/6-..@� C068-0; '5 � � + � 8-*� B' '0� *8:G0� /0� 7 ' (+'B(-+'*� +8 - +� +8 ' � /08/B/+/:0 �
:>����� /06('-*'*�+8 ' �4� � �.'7'.� �� � � � � � � 	 � �-05 �9 � � � � � � � �� �!<4� ��8 '�A('*'06'�
:>� ���� 8-*� B''0� 5 '= :0*+(-+'5 � /0� +8 ' � 0 '(7:C*� *@*+'= � :>� �������� � -05 � /+



1E

+-) '* � A - (+� /0 � +8 ' � /0 -6+/7 -+/:0 � :>�4� � � � ( � � � $ � � -05 � # � � � 	  � �� �!"�� � � :G '7'(�
+8 ' � /07'*+/; -+/:0*� :>�5/>>'('0+� +/**C'*� :>��������� � .'5 � +: � +8 ' � 6:06.C*/:0� +8 - +�
= :*+�A - (+� :>�4� � �/*�0 :+� /0 -6+/7 -+'5 �/0�+8 ' � ;-0;./-�B C +�/0�+8 ' � ) /50'@ � �8'�>/(*+�
*+'A � :>� +8/*� G -@� :>� /0 -6+/7-+/:0 � /*� +8 ' � 5 'A.'+/:0� :>� 4� � � >(:= � +8 ' � ;-0;./-�
+:G -(5 � +8 ' � ) /50 '@� +-) /0 ; � A.-6'� +8(:C;8 � 5/>>C*/:0� -05 � +8 ' � A-(+/6 /A-+/:0 � :>�
+8 ' � 6/(6C.-+:(@�*@*+'=  � �8/*� -;(' '*� G /+8� +8 ' � (' *C.+*� :B+-/0 '5 � :0� :+8 ' (� :BI'6+*�
�� � � � � ) � 	 � � � � � -05 �# � � � � 	 � �� �!<ED�� � � � � � �� �!<1D�� � � � � � � �� �!<E�9� /05/6-+/0; �
- + � +8 ' � *-= '�+/= ' �+8 - +� /0 � *:= '� *A'6/'*� +8 ' � � ��� 5:'*� 0 :+� +- ) ' � A - (+� /0�+8 ' � /0O
-6+/7-+/:0 � :>�4� � � /0 � +8 ' � ;-0;./-� - + � -.. � �8/*� 8-*� -.*:� B''0� '7/5'06'5� B@� +8 ' �
/07'*+/; -+/:0*� 5 '= :0*+(-+/0; � +8 - +� � � �$/08/B/+/:0� /05C6'*� 0:� /06('-*'� /0 � +8 ' �
;-0;./:0/6� 4� � � .'7'.� � 8 � �  � � � -05 � � � � � � � � � �� �!<#� 

�8 ' � /08/B/+/:0 � :>� +8 ' � '0&@= -+/6� /0-6+/7-+/:09� 8:G'7'(9� (' *C.+*� /0 � +8 ' �
/06('-*'�:>�+8 ' �4� � �.'7'.�:0.@�/0�+8 ' �6-*'�/> �+8 - +�/*�+8 ' �*/0;.'�G -@�:>�'./= /0-+/:0 �
�8 '� /08/B/+/:0 � :>� ���� /0 � �������� � (' *C.+'5 � /0� +8 ' � /06('-*'� :>� 4� � � 6:0+'0+�
/0� +8 ' � A'(/A8'(- .� :(;-0* � �8 '� 4� � � 6:0+'0+� :>�+8 ' � ; -0;B-� 5:'*� 0 :+� /06('-*'9�
*/06'�+8 ' �4� � �C0 /0-6+/7-+'5 �B@�����/*�'B= /0-+'5 �B@�5/>>C*/:0�-05 �6/(6C.-+/:0 �
�8 '� (-+' � :>�/06('-*'� = -@� B'� = C68� = :('� 8/;8 '(� /0� +8 ' � -55C6+:(*� -05 � +8 ' � *-O
+C(-+/: 0 � :>� 4� � � ('6'A+:(*� :>� -55C6+:(*� = -@� 6:='� /0+: � B'/0; � � '-68/0; � +8 ' �
6(/+/6-.� .'7'.9� +8 ' � -55C6+:(*� (' .-H � � :G '7'(9� +8 ' � 4� � � 0 :+� /0 -6+/7 -+'5 � /0 � +8 ' �
;-0;./-� = -@� /06('-*'� -.*:� +8 ' � -6+/7 ' � -H:0-.� +(-0 *A : (+� B@� *+/= C.-+/0 ; � +8 ' �
0'C(:0*� -05 � +8/*� >C(+8 ' (� /06('-*'*� +8 ' � 4� � � 6:06'0+(-+/:0 � :>�+8 ' � -55C6+:(* �
�8 '� (' *+/+C+/:09� / ' � +8 ' � -AA'-(-06' � :>�A'(/:5*� :>�( ' *+� 5'A'05*� :0� +8 ' � ( - +' � :>�
(' ; '0 '(-+/:0� :>���� � �8 '� 4� � � /0-6+/7-+/:0 � /06('-*'*� 5 'A'05/0;� :0�+8 ' � *A''5�
:>�(' ; '0 '(-+/:0� :>�+8 ' � '0&@= '� =:.'6C.'*� -05 � B'.:G� - � 6(/+/6-.� 4� � � .'7'.9� +8 ' �
-55C6+:(*� = -@� -;- /0� *8:G� - � +:0/6� 6:0+(-6+/:0 

�8'� -5= /0 /*+(-+/:0 � -05 � '>>'6+� :>� � � �$/08/B/+:(*� 6-0� B'� /0+' (A ('+'5 � /0�
- � 5/>>'('0+� G-@� /0� 6-*'� :>���� -*� /0� +8 - +� :>�4� �  � �/06'� +8 ' � 6-+'68:.$:$= '+8@.$�
+(-0*>'(-*' �/*�-B.'�+: �/0 -6+/7 -+' �+8 ' ����0 :+�/0 -6+/7 -+'5 �B@����9�+8 ' �C068-0; '5�
���.'7'.�/05/6-+'*�+8 - +�+8 ' �6'0+(' �:>�( ' *+�/*�0 :+�->>'6+'5�B@�+8 ' �� � �$/08/B/+/:0 

�8 '� A8-(= -6:.: ; /6-.� /07'*+/; -+/:0*� ('7 '-.'5 � - +� +8 ' � *-= '� +/= ' � +8 - +�
-A - (+�>(:= � +8 ' � 68-0;'� :>�;-0;./:0/6� 4� � � .'7'.9� >/(*+� :>�-..9� +8 ' � 4� � �+(-0 *A : (+�
+:G -(5 � +8 ' � -55C6+:(*� A.-@*� - � 5'6/*/7'� (:.' � /0 � +8 ' � -6+/7 /+@ 

�66:(5/0;� +: � :C(� -**C= A+/:09� +8 ' � >-*+� -H:0-.� +(-0 *A : (+� 'H/*+/0; � /0�
+8 ' � 0 '(7'*� :>� �������� � � ( � � � � $ � -05 � ( � , � � �� �!"3�� = -@� ('A('* '0+� +8 ' � -6+/7 ' �
+(-0 *A : (+ � �66:(5/0;� +: � +8 ' � 5 -+- � :>�+8 ' � -B:7 ' � -C+8: (*� +8 ' � -H:0-.� +(-0*A : (+�
*./;8+.@� 5/>>'(*� >(:= � +8 - +� :>� 7 '(+'B(-+'* � �8/*� +(-0 *A : (+� /*� 6:0+(: ..'5� -05 �
/05 'A '05 '0+� >(:= � +8 ' � A('**C('� -05 � 6:06'0+(-+/:0 � ; (-5/'0+* � � + � /*� /08/B/+'5 �
B @ � = C68� .:G'(� 6:06'0+(-+/:0*� :>� 5/0/+(:A8'0: .� -05 � 6/-0/59� /05/6-+/0; � /+*�
= '+-B:./6� 5'A'05'06' � � 8 ' � = :*+� *+(/) /0 ; � 5/>>'('06'� = -0/>'*+*� /+* ' .>� /0� +8 ' �
'>>'6+� :>�+'= A '(-+C('9� */06'� /+� /*� /05 'A '05 '0+� >(:= � +8 ' � +'= A '(-+C(' � B'+G ''0�
1�-05 � �3K��9� -05 �./0 '-(.@�/06('-*'*�G /+8�+8 ' �>C(+8 ' (�/06('-*'�:>�+8 ' �+'= A'(-+C('  �
�8 '� +'= A '(-+C(' � 5 'A'05'06'� :>�+8 ' � -H:0-.� +(-0 *A : (+� -;(''*� G /+8� +8 - +� :>�+8 ' �
-6+/7 /+@� :>�+8 ' � >('*8 � G -+' (� =C**'. � �8 '� /07 '*+/; -+/:0 � :>�* ' -*:0-B+@� -05 � +'= O
A '(-+C(' � 5 'A'05'06'� :>� +8 ' � -6+/7 /+@� -*� G'..� -*� :>� 4� � � .'7'.� �C0ACB./*8'5�
('*C.+*�� /05/6-+'*� +8 - +� C05 '(� 0 -+C(- .� 6/(6C= *+-06'*� +8 ' � -6+/7 /+@� :B*'(7'5�
- +� .:G� +'= A '(-+C('*9� B';/0*� +: � B'� 0:(= -./&'5� - +� E F�2K��9� ->+' ( � G8/68� +8 ' �
-H:0-.� +(-0 *A : (+� ./0 '-(.@� /06('-*'*� G /+8� +8 ' � +'= A'(-+C('  



1!

�400(+7

�0� +8 ' � B-*/*� :>� -0 � '-(./'(� G:()/0;� 8@A:+8'*/*� G'� /07 '*+/; -+'5 � G 8'+8'(�
+8 ' � A8-(= -6:.: ; /6-.� /0>.C'06'*� :0� +8 ' � +(-0 *= /++' ( � *@*+'= *� :>� +8 ' � -**C= '5�
6'0+('*� :>� N-6+/7 /+@P� -05 � N(' *+P� ('*A:0*/B.'� >:(� +8 ' � (' ;C.-+/:0� :>�+8 ' � (8@+8= �
:>�>('*8� G -+'(� =C**'.� ���������� ������ � �  �� -6+� :0� +8 ' � = :0:-= /0'� .'7'.*� -05 �
+8 ' � A '(/:5/6/+@� :>� +8 ' � -6+/7 /+@ � �8 '� *'(:+:0/0'(; /6� *@*+'= � :>� +8 ' � 6'0+(' � :>�
-6+/7 /+@�G-*� /0>.C'06'5�B@�/08/B/+/:0 � :>�*@0+8'*/*� �A�?��� -05 �+8 ' � /0 -6+/7-+/0; �
'0&@= '� �+(-0@.6@A(:= /0'�� B@� 5'A.'+/:0� :>�4� � � �� '*'(A/0'9� X $ � . . � � -*� G'..� -*�
B@� 'H:;'0':C*� 4� �  

�8'� 6-+'68:.-= /0'(; /6� *@*+'= � :>�+8 ' � 6'0+(' � :>�(' *+� G-*� - .+' ( '5 � B@� 'H:O
;'0':C*� 5:A-= /0'� -05 � 0:(-5('0-./0 '9� -$= '+8@.$= '+-+@(:*/0 '9� ('*'(A/0'� -05 �
+(-0@.6@A(:= /0 '  

�07 '*+/; -+/0 ; � +8 ' � A'(/:5/6� -6+/7 /+@� -05 � +8 ' � = :0:-= /0'� .'7'.*9� /+� G-*�
>:C05�

� � �8'� 4� � � .'7'.� A.-@*� -� 5'6/*/7'� (:.'� /0 � +8 ' � >C06+/:0� :>�+8 ' � 6'0+(' � :>�
-6+/7 /+@ � �8 '� A(:.:0; '5� -6+/7 /+@� 6-C*'5� B@� 'H:;'0':C*� 4� � � /*� - � 6:0*'RC'06'�
:>�A(:.:0; '5� /06('-*'� :>�4� � � .'7'.9� = -0/>'*+/0; � /+* ' .>�A(/= -(/.@�/0�+8 ' � /06('-*'�
:>�+8 ' � -7 '(-; ' � .'0 ;+8� :>� -6+/7 ' � A'(/:5* 

3 � �8'� ;-0;./:0/6� 4� � � .'7'.� G-*� 0 :+� /06('-*'5� B@� +8 ' � � � �$/08/B/+/0;�
+(-0@.6@A(:= /0 '9� 8:G'7'(9� A(:.:0; '5� -6+/7 ' � A'(/:5*� -05 � ; (' -+� /06('-*'� :>�
(8@+8= /6� 6:0+(-6+/:0*� G'('� /05C6'5� B@� +8/*� 5(C; � +8(:C;8 � +8 ' � -B*'06'� :>�
+8 ' �A'(/A8'(/6� /0-6+/7-+/:0  � � >+' (�+8 ' �+( ' -+= '0+� +8 ' �>('RC'06@� :>�(8@+8= /6/+@�
G-*� /06('-*'5� B@� 5'6('-*/0;� +8 ' � -7 '(-; ' � .'0;+8*� :>� -6+/7 ' � -05 � ( ' *+� A'(/:5* 

# � �8'� 5'6('-*'� :>� 4� � � .'7'.� 6-C*'5� B@� A�?� � -05 � ('*'(A/0'9� ('*C.+'5 �
/0� +8 ' � 5'6('-*'� :>�-7'(-; ' � .'0;+8� :>�-6+/7 ' � A'(/:5*� -05 �+8 ' � /06('-*'� :>�+8 - +� :>�
+8 ' � ( ' *+� :0'* � �8 '� A$B(:= $= '+-= A8'+-= /0 ' � /06('-*'*� = -/0.@� +8 ' � >('RC'06@�
:>�(8@+8= /6/+@� +8(:C;8 � -� *./;8+� 5'6('-*'� :>� 4� � � .'7'. 

1 � �8'� 5:A-= /0'� 5'6('-*'*� +8 ' � -7 '(-; ' � .'0 ;+8� :>� B :+8 � +8 ' � -6+/7 ' � -05 �
( ' *+� A'(/:5*9� G8'('-*� +8 ' � 0: (-5('0-./0 ' � /06('-*'*� +8 - +� :>� +8 ' � /0-6+/7 ' � :0'* �
� 8 ' � '>>'6+� :>� -$� � �� /*� A(:B-B.@� ('-./&'5� +8(:C;8 � +8 ' � '>>'6+� :>� � � � -05 � +8 ' �
*/;0/>/6-0+� /06('-*'� :>� +8 ' � ( ' *+� A'(/:5*� /*� 6-C*'5� B@� +8 ' � ./B '(-+/:0 � :>� � �  

4 � � >+' (� ('*'(A/0'� +( ' -+= '0+� +8 ' � A('5:= /0-06'� :>� +8 ' � 6'0+(' � :>� (' *+�
/*� /05C6'5� A - (+.@ � B@� +8 ' � */;0/>/6-0+� 5'6('-*'� :>� 4� � � .'7'.� -05 � A - (+.@� B@� +8 ' �
6:0*/5'(-B.'� � � � .'7'.� A '(*/*+/0; � B'6-C*'� :>�+8 ' � *.:G'(� 5 'A.'+/:0� :>��� 

< � �8 '� 4� � � .'7'.� /0� /+* ' .>� 6-00:+� 5 '+'(= /0 ' � +8 ' � >C06+/:0� :>�+8 ' � 6'0+('�
:>�-6+/7 /+@ � �8 '� -6+/7 ' � +(-0 *A : (+� +:G -(5 � +8 ' � -55C6+:(*� +-) '*� -.*:� A - (+� /0� +8 ' �
( ' .-H-+/:0 � :>� +8 ' � -55C6+:(*9� / ' � /0� +8 ' � (' ;C.-+/:0 � :>� +8 ' � -6+/7 ' � A'(/:5 � �8 '�
5'6('-*'� :>� 4� � � .'7'.� /0>.C'06'*� +8 ' � -6+/7 ' � +(-0 *A : (+� :0.@� B'.:G� -� 6' (+-/0 �
6(/+/6-.� .'7'. 

� � Q � � � � � � �

/ � � � � �� � � �  9� %� � � � �� 	  � Q  � ��!<3��� � � *+C5@� :>�>-6+:(*� ->>'6+/0;� +8 ' � -.C= /0/C= � :H/5'$�
+(/8@5(:H@/05:.' �A(:6'5C('�>:(� -0-.@*/*� :>�6-+'68:.-= /0'* � F �; ) � 5��������)� @% ) �
����) � �#E9� #<2F#"3 

- 	 � � 	 �� � � ��9� # � � � � �� 	 � �  � ��!<1��� �8'�5 /*+(/BC+/:0 � :>�5:A-= /0'� -05� 	 �?� � /0� 7-(/:C*�
-0/= -.*� -05� - � = '+8:5� >:(� +8 ' /(� 5 '+'(= /0-+/:0� /0� 5/7'(*'� B/:.:;/6-.� = -+'(/- . � F�
; ) � 5��������)� @% )� ����) � �149� #3<F##< 

/ 0 � � � � 	 �� �� � � � !<1��� � 8 ' �C A +- ) ' � - 0 5 � ( ' . ' - * ' �: > �6 -+' 6 8 : .-= /0 ' * � - 0 5 � +8 ' � ' >>' 6+� : > �5 (C ; *  � F

1



42

�0 �� 5�������� �� � $����� �������� � ��5* �� 1 �) 2 �� � �� �  � �  9� 1 �) 2 �� � �� \  � � �� @���<��� �
E9� E�FE! 

& � � � � � � �� � 9� ! � � � � � � � � � � � �� �  � ��!"3��� �B:./+/:0� B@�0:(-5('0-./0 ' � :>�+8 ' �G -7/0;� B C (*+O
/0;�0 'C(:0-.�-6+/7 /+@� �� (�0 'C(:0� :>��  �� � �� � �� �� �� �� !) �F � C�� )� ������� )�5������) �
:�� �� EE#FEE< 

& � � 	 � � �� �  � �  9� � � � 	 �� \  � 	  � ��!<E��� � '(:+:0/0� /0� B(-/0 �� QC06+/:0- .� � :0*/5'(-+/:0 � F �
� �<)� 5���� ��) � 9G�� !"F ��# 

! � � 	 � � �� 3 " � ��!<1��� � :0*/5Z(-+/:0*� *C(� .' �=Z+-B:./*= '� 5 ' � .- � 4$8@5(:H@+(@A+-= /0 ' � '+�/ * �
.- � +(@A+-= /0 ' � 68'&� .'� � :..C*RC'�� � ��%�  �� ����) � F� C)� � )� � �� �)� � � �)� 5 � � �� � &8<��
��2#F ��24 

! � � 	 � � �� Y � ��!"���� � -(/-+/:0*� *-/*:00/'('*� 5 ' � .- � 4$8@5(:H@+(@A+-= /0 ' � 5-0*� .'*� +/**C*�
0 '(7 'CH� '+� 6-(5/-RC'� 68'&� .'� � :..C*RC'� � � ��%� �� ����) � F � &)� 	 )� ���)� � �� �)� 5 � ��� �
�98�� ##EF#1� 

! � � � � � � � �� � � ��!<1��� QC06+/:0- .� */;0/>/6-06'� :>� 5(C;$/05C6'5� 68-0;'*� /0� B(-/0 � = :0:O
-= /0'� .'7'.* � F � �0 �� 5�������� �� � $����� �������� � ��5* �� 1 �) 2 �� � �� 1 "� �  9� 1 �) 2 �� � ��
\  � � �� � .*'7/'(� E9� !F3" 

! � � � � �� � � � � ��!<1��� � �*'0*/+/7'�= '+8:5�>:(�*A'6+(:A8:+:>.C:(:= '+(/6� -**-@*�:>�6-+'68:.O
-= /0'* � F � � � �)� ; ) � =���� ���� ��) � � �� <1#F<1! 

! � � � � ���  9�& � � 	 � � �� �  � �  � ��!<1��� � :06'A+�:>�+8 ' �0 'C(:68'= /6-.�+(-0*5C6'(�-*�-0 �:(;-0/&'5�
= :.'6C.-(� C0 /+� - + � *@= A-+8 '+/6� 0 '(7 ' � '05/0;* � F � �0 �� 5�������� �� � $����� �������� �
��5* �� 1 �) 2 �� � �� 1 "� �  9� 1 �) 2 �� � �� \  � � �� @���<��� � E9� �<EF �E< 

4 � � � �� �  9� 5 � � � � �� ^  9� 7:0� � � � � � � �  � � �� � 9� � � � � � � � � �� �  9� � � � � � � � � � � �� �  � ��!<<���
� 'C(:0-.�.:6-./&-+/:0�:>�5:A-= /0'�-05� 4$8@5(:H@+(@A+-= /0 ' �/0� *:= '�� :..C*6- �F �
B )� B���������) � � ��� 1E!F1!E 

4 � � � � � � � � �� ?  � �  9� � � ) � � �� � � ?  � ��!<"��� �C(0:7 '(� :>� 6-+'68:.-= /0'*� /0� -6+/7 ' � -05�
8 /B '(0-+/0; � ;(:C05� *RC/(('.* � F ; ) � 5���� ��)� �% )� ����) � �88�� �2�F ��� 

5 � � � 	 ) � � ���  � �  9� - � � � � � �� � ��  � ��!<E��� � /(6-5/-0�(8@+8= *�/0�( - +�= /5$B(-/0�-05�6-C5-+' �
0C6.'C*� B/:; '0/6� -= /0 '� .'7'.* � F � ; ) � 5����� �) � ����� ""F E< 

� � � � � � � � � �� � � �  9� 6 � � � � � � � �� �  � ��!<<��� � '(:+:0/0 � F � @���<����� � � ������� )
� � � � � � � � 7 � � 	 �� ( �� � ��� " � � � �� �  � ��!<1��� 	 />>'('0+'*� -*A'6+*� 5 '� .- � A8-(= -6:.: ; /' � 5'*�

*@0-A*'*� 5-0*� .'� *@*+Z= '� 0 '(7 'CH� 6'0+(-.� 5'*� � :..C*RC'* � F � ; ) � 5������)� 5 � ��� �
89�� #<2F #<� 

� � � � � � � � 7 � � 	 �� �  � � 9� %� � 7 � � � �� �  � ��!<E��� � 7/5'06'�>:(� -0 � 'H6/+-+: (@�+(-0 *= /++' ( � (:.' �
:>� *'(:+:0/0� /0� = :..C*6-0� 6'0+(-.� *@0-A*'* � F � � �<)� 5���� ��) � 9��� #<!F#!3 

� � � � � � � � �� � � ��!<E��� ?8-(= -6:.: ; /6-.� = -AA/0;� :>� 6'..*� /0� +8 ' � *CB:'*:A8-; '-.� ;-0;./-�
:>�� � ��%��� ����) �F ��0 �� =����$������� �����<����$�����) � ��5 ��Y  � %� � . � � � +��D� �E� �� � �
8 �� �F�� � �� �  ��� � �!<E9� AA � 3<"$F3E1 

1 � � � � �� ~ � ��!"3��� � >>'6+� :>� *'-*:0� -05� +'= A ' (-+C(' � -66./= -+/:0� :0� +8 ' � •$8@5(:H@O
+(@A+-= /0 ' � .'7'.� -05� C+/./&-+/:0 � /0� +8 ' � B(-/0 � -05� /0+'*+/0 ' � :>� +8 ' � >(:;9�	 � � � �
��� ������) � F � C�� )� ���)� 5���� ��) � ��� ��F �E 

1 � � � � * �� Y  � ?  9�1 � 2 � � �� �  � � � ��!"3��� � '= A '(-+C(' � -05� /08/B/+:(� '>>'6+*� :0� >-*+� -H:0-.�
+(-0 *A : (+� /0� - � = :..C*6-0� 0'(7' � F � ; ) � =��������) � � � �� �"2!F �"�< 

1 � � � * � �� �  � ��!<E��� ? -A '(�68(:= -+:;(-A8/6� -05�>.C:(/= '+(/6� 'H-= /0-+/:0� :>�+8 ' �*'(:+:0/0�
6:0+'0+�/0�+8 ' �0 '(7:C*�*@*+'= �-05�:+8 ' (�+/**C'*�:>�>('*8$G -+'(�= :..C*6* �F �� � �H�) �
� �� �)� � �� � � � � �8�� #F �� 

1 � � � * � �� �  � ��!"3��� � -+'68:.-= /0'*� /0� +8 ' � 5/>>'('0+� +/**C'*� :>�>('*8$G-+'(� =C**'.� � � � �" �
������ ������ � �  9� ? '.'6@A:5-�� -0-.@*'5� B@� +8/0$.-@'(� 68(:= -+:;(-A8/6� -05� >.C:(/O
= '+(/6� = '+8:5* � F � � � �H�)� � �� �)� � �� � � � � � ��� �#F32 

1 � � � * � �� �  9� %� � . � � � �� ; ) � ��!<!��� <� �?$	 �?� � 5 '6-(B:H@.-*'� /0 � +8 ' �0 '(7:C*� *@*+'= � -05�
:+8 ' (� +/**C'*� :>�� ��� � � �� � ������ � �  � �?'.'6@A:5-� � F � � � �H �)� � �� �)� � �� � � � � �9� �
�!F31 

1 � � � * � �� �  9� %� � . � � � �� Y � ��!"���� �8'� (: .' � :>�= :0:-= /0:� :H/5-*'� /0 � +8 ' � /0-6+/7-+/:0 � :>�
*'(:+:0/0�/0 �+8 ' �0'(7:C*�*@*+'= �-05� :+8 ' (�+/**C'*�:>�� � �� � � �� ��������7 ) �F � � � �H�) �
� �� �)� � �� � � � � �<�� #�F #E 

1 � � � * � �� �  9� %� � . � � � �� Y  � ��!"���� � : .' � :>�= :0:-= /0'*� /0�+8 ' �6 '0+(- .�(' ;C.-+/:0 � :>�A'(/:5/6�
-6+/7 /+@�/0�� �������������� ��  � �?'.'6@A:5-� �F � � � �  � � �� � � �����<����$�����=����" �
$�������� � �� � � � ��� �� ��� 	 � � �� � � 	 ��������� � ��5 � Y  � %� � . � � � +��D� � )� 8 �� �F�� � � � �G
 ��� � AA � #!�F 12� 

1 � � � * � �� �  9� %� � . � � � �� Y  � ��!"3��� �&'&:0b./*� Z*� -)+/7/+b*>a;; , � *&'(:+:0/0� *&/0+� 7b.+:&b*:)�
= :.eC*)b)�)d&A:0+/� /5';('05*&'(ZB'0 � F � 4 ) � ����F���� �H������W�E��� �:����� � �!"3 

1 � � � * � �� �  9� %� � . � � � �� Y 9�' � "(� � � � �� �  9�& "(�  � � 8 �� �  � ��!"3��� � /:; '0� = :0:-= /0:)� *&CB$�
6'..C.b(/*� .:)-./&b6/%I-�� ��� � � �� � ������ � �  � )d&A:0+/� /5';('05*&'(ZB'0 � F � � X � �
4 4 4 � � � � ) � �H������W�E���� � � � � ���� � �!"3 



4�

3 � � � � � �� ~ � ��!<E��� �0 * := 0 /- � -05 � 5 '6(' - * ' � : > � 6 ' ( 'B (- .� <$8 @ 5 (: H @ +(@ A +-= /0 ' � - >+' ( � 5 'O
*+(C 6+/: 0 � : > �+8 ' � ( - A 8 ' � *@*+'= � /0 � +8 ' � 6 -+ � F �� �<)� 5���� ��) � 9G��3<4F 3"! 

3 � � � � � �� �  � ��!<!��� ?8 - (= -6: .: ; /6- .� - 0 5 � 0 'C(:A8@*/: .: ; /6- .� *+C5 /' * � *C; ; ' *+� - � ( ' . - +/: 0 O
*8/A � B '+G ' '0 � B (- /0 � * ' ( :+:0 /0 � -05 � *.' 'A � F � ������� � �<#9� #3F 1� 

8 � *  � � �� � �� E ��� 5 F GGH IJJ �� �  � �  � ��!<#��� � 6 '+@.68: ./0 ' � -05 � •$8 @ 5 (: H @ +(@ A +-= /0 ' � /0 � +8 ' �
*0 - /.� B (- /0  � F � C�� )� ������� )� 5 ����� �) � E9� 4#F <# 

� /* *9� �  9�# � � : 	  � �� Y  � ��!"���� � 8 ' �8 '+' ( : ; '0 /6 �68 '= /6- .�* '0 * /+/7 /+@ �: > �+8 ' �6 ' 0 +(- .�0 'C(:0 ' * �
: >�7�� � � �� � ��������� � �  � F � � � �H �)� � �� �)� � �� � � � � #E9� #!F 43 

8 	 � � � �� 3 � � � � � � � � * �� �  � �� !"� ��� A $B(:= :$= '+8 -= A8 '+-= /0 ' � � � $ . . . � � - � *+(: 0 ; � /0 8 /B /+: ( �
: > �� #$4� � � C A +- ) ' � /0 � +8 ' � *@0-A+: *:= ' *  � F � 5���)� ,��� �� �� �� � �)� � �������� �� �� �� � �) �
���)� =��������) � A A  � 3#�9��D� �E� �� �� 8 �� �F�� � ��� ���)

€ • ‚ 9� ^  � €  9� / � �� � ' � 	 �� ]  � ��!<E��� � 8 ' � A8 -(= -6: .: ;@� : > � A-(-$68 .: (:A8 '0@.- .-0 /0 ' �
- � * ' .'6+/7 ' � 5 'A .' +: ( � : > � * ' ( :+:0 /0 ' � *+: (' *  � F � � �<)� 5���� ��) � 9G��3!F 1" 

8 � 	 � � ' � 	 �� ! ��� # ) � * � �� % �� - ��� � � � � � 	 �  � �� 7 �� + ��� � * � � � � �� ^  � �  � �� !<���� � /6(: -0 - ./+/6- .�
A(:6 '5C(' * � >: (� >.C : (/= '+(/6 � - **-@� : > �B (- /0 � 	 2 ? � $4 � � ? � 5 '6-(B :H/.-* '9� 0 : ( 'A /0 'O
A 8 (/0 ' �-05 �* ' ( :+:0 /0 �-05 � - �5 '+- /.'5 �= -AA /0 ; �: > �5 '6- (B :H@.-* ' �- 6 +/7 /+@ �/0 �B (- /0  �F �
; ) � =��������) � 9�� 33<F3#3 

� � ��  � � �� �  9� � :H9� �  � �  9� #� � � � � 	 � ��3 � � � � � � � � * ��Q  �?  � ��!<E��� � �= '+8 : 5 �>: (�+8 ' �5 '+' (= /O
0 -+/: 0 � : >� * ' ( :+:0 /0 � -0 5 � 0 : ( 'A /0 'A8 (/0 ' � /0 � 5 /*6('+' � - ( ' - * � : >�( - + � B (- /0  � F � � � �)� ; ) �
=���� ���� ��) � � �� 3"4F 3E� 

� �* � � � � �� �  � ��!<E��� 	 /*6C**/:0� : >� '7 /5 '06' � >: ( � - 0 � 'H 6 /+- +: (@ � +( - 0 *= /++' ( � (: . ' � : >� * ' ( :O
+: 0 /0 � /0 � = : ..C* ' -0 � 6 ' 0 +(- .� *@0-A*'* � F � � �<)� 5���� ��) � 9� �� #!#F #!1 

� � * � � 	 �� �  � �� !<!��� � +C5/' * � :0 � +8 ' � B/: .: ;@� : > � #���������  ���� �� ��) � � �  � � : ((' .-+/:0*� : >�
+8 ' � (8 @ +8 = * � : >� - 5 5 C 6+: ( � - 6+/7 /+@ 9� >' '5 /0;9� 5 /; ' *+/:0 � -05 � 'H6('+/:0  � F �5���) �
� ��� �)� ���)� 7������ � #E9� 12� 

%� � � � � �� Y  � ��EE4��� \ /' � 5 /' � � C*68'.� /8 ( ' � � 68-- .' � d>>0 '+ � F � 5��Y����� � ���)� ���)� 5������) �
#"9� <F #� 

= � � � �� \  � �  � ��!<#��� � /(6-5 /-0 � (8 @ +8 = � /0 � ( - + �A /0 ' - .� * ' ( : +:0 /0 � -0 5 � /+* � = :5 />/6-+/:0*� B @ �
' *+(:C*� 6@6.' � - 0 5 � A8 :+:A ' ( /: 5  � F � '��)� C�� )� @���������) � #9� 1"#F 1"! 

= � � � �� \  � �  � ��!<"��� � G '0+@$>:C($8 :C(� (8 @ +8 = * � /0 � 6 ' ( 'B (- .� -05 � B (- /0 *+'= � 6 :0+'0+*� : >�
4$8@5(:H@�+(@ A �>-= /0 ' � /0 � - � +C (+. ' 9�5������ ��� ���� ��� ����H��) � F � C�� )� �������) �
5������) � &'�� 3�"F 33� 

#� � : 	  � �� Y  � ��!<#��� � 8 ' � '>>'6+� : >� * ' ( :+:0 /0 � -0 5 � 6-+'68 : .-= /0 '* � :0 � +8 ' � 0 ' (7 :C*� 6 :0+(: .�
: >�A ' (/:5 /6 � - 6 +/7 /+@ � /0 �>( ' *8$G -+' ( � = C**' .��� � � � � � �� � ������!) � F � C�� )� �������) �
5����� �) � E9� �<#F �"� 

#� � : 	  � � Y  � ��!"2��� � 05 : ;Z0 � ( /+= C *: ) � *&-Bb.@:&b*-  � #�D����� E���D�:E�)
#� � : 	  � �� 3 � � � � : * � � �� �  � �� !<#��� � +C5/' * � : >� +8 ' � 5 :CB.' � /0 0 ' (7 -+/: 0 � : >� - 5 5 C 6+: ( � = C*6.' �

+: 0 ' �/0 �+8 ' �6.-= � � � � � � � �� ������� ��  �F � � � �� �5����� �)� � �� �)�� � �)� � � � � ) � &:�� 44F << 
#� � : 	  � �� 3 � � � � � � � � �� �  � ��!<1��� �0 ) $.'7 ' ( � 'RC /A= '0+�>: (�6 :0+/0C:C*� ( '6 : (5 /0 ; �: > �- 6 +/7 /+@ �

/0 � = C**' .*� �= C**' .$-6+: ; (-A8� � F � � � �H�)� � �� �)� � �� � � � � #�9� ��"F �3� 
#� � : 	  � �� 3 � � � � �  � � � � � �� � �� Q  � ��!<"��� Q /.+( - +/: 0 � -0 5 � 2 3� 6 :0*C= A+/:0 � ( ' . -+' 5 � +: � +8 ' �

A ' (/:5 /6 � - 6 +/7 /+@ � : > � >( ' *8$G -+' (� = C** ' .��� � � � � � �� � ������ � �  � � F � � � �H�)� � �� �) �
� �� � � � � #19� E4F !E 

#� � : 	  � �� 3 � � � %K � � � �� L ��� � : * � � �� �  � ��!<E��� � 0� +8 ' � (: . ' � : >� ; -0 ; ./- � /0 � ( ' ;C .-+/: 0 � : >� +8 ' �
- 6 +/7 /+@ �: >�+:0 /6 �= : ..C* ' -0 �� � � � � � � �� � ������ � �  �� = C*6.'  � F � � � �� � � �� �)� � �� �)� � � �) �
� � � � ) � �!9� #!�F 12< 

#� � : 	  � �� 3 � � � � : * � � �� �  � �� !<!��� � 0�+8 ' �(: . ' � : >�68: ./0 '(; /69� -5 ('0 - (; /6 �-0 5 �+(@ A +-= /0 ' ( ; /6 �
= '68 -0 /*= � /0 �+8 ' �( ' ;C .-+/: 0 � : >�- � N 6 - +6 8 P�= C*6.' ��� � � � � � �� ������� ��  � � F � � � �H�) �
� �� �)� � �� � � � � #<9� ""F !# 

#� � : 	  � �� 3 � � � ( � * � $ � �� �  � ��!"2��� �06 ( ' - * ' � : > �* ' ( :+:0 /0 �/0 �+8 ' �- 5 5 C 6+: ( � : > � � � � � � � �� � ������ �
�  � �? ' .'6@A:5-�� ( ' .-H '5 � B @ � 0 ' (7 ' � *+/= C .-+/: 0 � -0 5 � ( ' .-+/: 0 � +: � +8 ' �A ' (/:5 /6 � - 6 +/7 O
/+@  � F �C�� )� � ������ )� 5������) � #39� <3!F <#< 

#� � : 	  � �� 3 � � � 9 � * � 	  � �� �  � ��!"���� 	 />>'('06'*� /0 � +8 ' � 68 '= /6- .� * ' 0 * /+/7 /+@� : >�0 ' (7 ' �A - +8 O
G -@*�/0 �+8 ' �6 ' 0 +(- .�0 ' (7 :C*�*@*+'= �: > �>( ' *8$G -+' (�= C**' .�� � � � � � � �� ������� ��  � �F �
� � �H�)� � �� �)� � �� � � � � #E9� E"F !< 

#� � � * � �� 0 �� " ��� � � � � � * � � �� - �� � ��� - $� � * � � ' �� Y  � ��!<"��� � ' -*:0- .� 7 - (/-+/: 0 * � : > � B (- /0 �
'A /0 'A8(/0 '9� 0 : ( 'A /0 'A8 (/0 ' � -0 5 � 4$8 @ 5 (: H @ +(@ A +-= /0 ' � - ** :6/-+'5 � G /+8 � 68-0; '*�
/0 � +8 ' � � � � � : > � +8 ' � +: -5 9� � � �� � �������� � ( � 	 � � � �� M � C�� )� � ������ )� 5����� �) �
&&��E1#F E42 

#) � * � �� 7 �� - ��� - � $ � * � �� ( �� #��� � � � � � � � � �� 	  � ��!<<��� � 0 �+8 ' �= '68 -0 /*= � : >�0 : ( 'A /0 'A8 (/0 ' �
5 'A .'+/:0 � B @ � (' * ' (A /0 '9� = '+- (-= /0 : .� - 0 5 � ( ' .-+'5 � 6:= A:C05*� -0 5 � -0+- ; : 0 /*= � B @ �
= :0 : -= /0 ' � :H/5-* ' � /0 8 /B /+/: 0  � F � �0 � � � �������� �� ��� �������� ��� $�������� �� ����) �
� � 5 * �� 7 :0 � 0 � � � * �� ; �� # ��� ! � � � � � �� #��� ; * 	 < � �� � �6� 5����� ��� 5����)

1 W



43

#$ � � � � � � �� 	  � �  9� %� 	 � � � � � � �� �  � �  � ��!"���� � 8 ' � /0>.C '06 ' � : >�+8 ' � 0 'C (: 8C= : (� * ' ( :+:0 /0 �
: 0 �8 /B ' (0 -+/: 0 � /0 �+8 ' �; : .5 '0$= -0+' .'5 � ; (:C05 � *RC/((' .9� C�������� ���������) � F � &�� ) �
�������)� 5������) � �<� �� 3#!F 342 

#, � � 	 � � �� 	  � ��!<#��� 	 :A-= /0 ' �� /+* � :66C(('06' � /0 � = : ..C*6-0 � ; -0 ; ./-  � F � �� �� � � � � ���� �
�2<� 

; � � $< < �� � � Y  � ��!<#��� � 8 ' � <$8 @ 5 (: H @ +(@ A +-= /0 ' � 6 : 0 +'0 +� : >� +8 ' � B (- /0 � -05 � *:= ' � : +8 ' ( �
: (; -0*� : >�+8 ' �8 '5 ; '8 : ; � �@ ��� � � � � � � � � �  � � � � ! � 5C (/0 ; �- 6 +/7 /+@ �-05 �8 /B ' (0 -+/: 0  �F �
@ % � � �� � ��� � � ���� �4<F �4E 

9 � � � � � � � �� �  9� � � � � � � �	 � �� � � ��!<E��� � ' 8 -7 /: (- .�68-0; '*� -0 5 � 4 $8 @ 5 (: H @ +(@ A +-= /0 ' �+C ( 0 O
:7 ' (� /0 � -0 /= - .*  � ƒF � � � < )� 5 � � �� � �) � <�9� 31!F 3<2 

9 � � � � � ) � � �	 ���  �  ���!<2��^„…„†‡pˆ‰� M �� � € � ‚•o…•Šx� •� …•‹ˆ � Œ„…„•…‡‹•‰Ž•� p‡‰p‹ˆ„‚ � ‚�
Š••…‡‘ˆ‘„‹•‰•’� “„”‘„‹•‰•Š‘ˆ� •‡“‰„p•� –xŠ•x‹‡� x� ‡‰•“•‰‘Ž � F� Z[\V]^_� `abc[d^
�  � < E $ " $ 3  

����9�~  9� #� � : 	  � ��Y  � ��!<!����0 5 C 6+/7 ' �- ++' 0 C - +: ( �>: (�6 :0+/0C:C*�( ' ; /*+(-+/: 0 �: >�(8 @ +8 = O
/6� -0 5 � A ' (/:5 /6 � - 6 +/7 /+@ � : >�= C**' .*� /0 � +8 ' /( � 0 - +C ( - . � '07 /(: 0= '0+ � F �� � � )� � �� �) �
@� � � � ) � ��� 3#<F 3#" 

/ � �  � � �� �  � Y  9�! � � $ ) �� �  � �  9� / � � � � � � � �� �  � �  9� 8 � �  � � �� � � �  � ��!"���� � 7 /5 '06 ' � >: (�
- � 5 :A-= /0 ' � /0 8 /B /+: (@ � A : *+$*@ 0 -A +/6 � A : +' 0 +/- .� /0 � +8 ' � B (- /0 � : >�� � ��%� �� ����)� I �
&�� )� ���)� 5���� ��) � 39� �4F 3< 

/ � � � ) �� Y  � �  9�� � � � ) � � � �� �  � ��!<2��� � 8 ' � R C - 0 +/+- +/7 ' �5 /*+(/B C +/: 0 � : > �4 $8 @ 5 (: H @ +(@ A +-O
= /0 ' � /0 � +8 ' � /0 7 ' (+'B (-+' *9� '*A '6/- ..@� /0 � +8 ' � 0 ' (7 :C*� *@*+'=  �F � ; ) � =��������) �
<9� �1<F �<! 

� � ? � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � �� � � � � � � � �$ �
Q � � � � � � � � � � � � � � �� � � � � � � � � � � � �� � � � � � � � �

� � = e # e = � f � & K & = @ � � �  �

� � � �  � � 7H�:�F �

H 33>*?2 @ -( -A 3

� ; @ � ) : (bB B /� = C0) -8 /A :+Z&/*a0 )B , .� ) //05C .7 - � 7 /&*;b.+C)9� 8 : ;@� - � +-7 /) - ;@.%�
�� � � � � � �� � ������ � �  �� ( /+= C *b0 - ) � *&-Bb.@:&b*bZ(+� >'.'.,*� ` - ) +/7 /+b * /P� Z*� `0@C; - .= /P�
)d&A:0+: ) � >' .+Z+' .'& '++� +(- 0 *& = /++' ( � ( '05*&' (Z0 ' ) � >-(= -) : .%; /- /� B '>: .@b*: .b*- � 8 : ;@-0 �
8 - +�- �= :0 : -= /0 �*&/0+(' �Z*�-&�- ) +/7 /+b * �A ' (/:5 /6 /+b*b(-  ��&�- ) +/7 /+b* /�) d&A:0+�*&' (:+:0 /0 ' (; �
( '05 *& ' (Z+� - � *& ' (:+:0 /0 � *&/0+Z&/*� ; b+.b*b7 - .� �A�?� �9� - � . 'B :0+%� '0&/= � ; b+.b*b7 - .� �+(-0 /.$�
' /A(:= /0�9� - � *& ' (:+:0 /0 � ) /a (e+Z*Z7 ' .� �( '* ' (A/09� � $ . . . � � Z*� 'H: ;Z0� *& ' (:+:0 /00- .�B '>: .@b*: .O
+C )  

� � 0@C; - .= /� )d&A:0+� ) -+'68 : .-= /0 ' (; � ( '05 *& ' (Z+� 'H: ;Z0� 5 :A -= /00 - .� Z*� 0 : ($�
-5 ('0 - ./00 - .9� -$= '+/.$= '+-$+/(:&/00- .9� (' * ' (A /00 ' .� Z*� +(-0 /.6 /A (:= /00 - .� B '>: .@b*: .+C)  

� � A ' (/:5 /)C*� - ) +/7 /+b *+� Z*� = :0 : -= /0 � *& /0 +'+� 7 /&*;b.7- � -& +� +- .b .+C ) 9� 8 : ;@�
� � � � *& ' (:+:0 /0 � *&/0+� = ' ; 8 -+b(:&%� *&' ( 'A '+� Ib+*&/) � -&� - ) +/7 /+b * /� ) d&A:0+� = f ) d O

5Z*ZB'0 � �&� 'H: ;Z0� *&' (:+:0 /0 � b .+- . � : ) :& :++� +- (+% * � - ) +/7 /+b* �- �*& ' (:+:0 /0 � *&/0+� 0d7 ' ) 'O
5Z*Z0 ') � )d7 '+) '&= Z0@'9� = ' .@� ' .*, *: (B-0 � -&� - ) +e7 �A ' (/%5C*: ) � b+.- ;8 : **&b0-) � 0d7 ' ) '5ZO
*ZB'0 � I' . '0+) '&/)  

3 � � � = :0 : -= /0 :$:H/5b&� ;b+.%*&'(� +(-0 /.6 /A (:= /0 �0 '= � 0d7 ' ./� - � ; -0 ; ./:0b(/*� *&'(:O
+: 0 /0 � *&/0+'+9� 5 ' � - � A ' (/>Z(/b*� /0 - )+/7b6/%� 8 /b0 @ b0 � ) ' ( ' *&+a .� +- (+% * � - ) +e7 � A ' (/%5C*+� Z*� - �
( /+= /)C*� ) : 0+(- )6 /%) � 0 - ; @ = Z(+Z) f � 0d7 ' ) '5Z*Z+� '('5= Z0@'&/ � � � ) '&'.Z*� C +b 0 � A '5 /; � - �
( /+= /6 /+b*�>( ' ) 7 '0 6 /b Ib+� 0d7 ' ./� -&� - ) +e7 � Z*� 0@C;- .= /�A ' (/%5C*: ) � b+.- ;8 : **&b0- ) � 6*d) ) '0O
+Z*Z0 � ) ' (' *&+a. 

# � � � *& ' (:+:0 /0 � *&/0+� 6*d)) '0Z*' � A � ? � � Z*� ( ' * ' (A /0 � 8 - +b *b (- � -&� - ) +e7 � A ' (/%5C*: ) �
b+.- ;8 : **&b0- ) �6*d) ) '0Z*Z+�Z*�- �0@C; - .= /�A ' (/%5C*: ) �8 : **&b0-) �0d7 ' ) '5Z*Z+�' ( '5= Z0@'&/�
� � A$B(%= $= '+8 -= A8 '+-= /0 � - � *& ' (:+:0 /0 � *&/0+� ) /*= Z(+Z) f � 6*d) ) '0+Z*Z0� ) ' ( ' *&+a .� ' .*,O
*: (B -0 � - � ( /+= /6 /+b* � >( ' ) 7 '0 6 /b Ib+� 0d7'./ 

1 � �e;� - � 5 :A -= /0 � = /05 � -&� - ) +e7 9� = /0 5 � - � 0@C ; -8 0 /� A ' (/%5C*: ) � b+.- ; 8 : **&b+�
6*d) ) '0+/9� -55 /; �- �0 : (-5 ( '0 - ./0 �- �0@C; - .= /�A ' (/%5C*+�0d7'./ � �&� -$� � � �8 - +b * - �7-.%*&e0f$



4#

.' ; �- �� � �8 - +b *b 0 �) ' ( ' *&+a .�(' - ./&b.%5/) �Z*�- �>' .*&-B-5C.%�� � �: ) :&&-�- �0@C; - .= /� A ' (/%5C*�
I' . '0+, *� 0d7 ' ) '5Z*Z+ 

< � � � (' * ' (A /0 � ) '&'.Z*� - .) - .= b7 - .� - � 0@C; - .= /� ) d&A:0+� +c .*c .@ b+� - � *& ' (:+:0 /0 � *&/0+�
I' . '0+, * � 6*d) ) '0Z*Z0�+c . � - � � � � .-**cBB� ) /a(a .Z*' � >: .@ +b0 �= Z; �= '; .'7, � I ' . '0+, * � � � � *&/0+�
/*� :):&&- 

< � � � *& ' (:+:0 /0 � *&/0+� d0= - ;bB-0 � 0 '= � = ' ; 8 -+b(:&%I- � -&� - ) +/7 /+b* /� )d&A:0+� = f O
)d5Z*Z0')  � � .* , * : (B -0 � - � &b(%/&:= � /(b0 @ bB - � +d (+Z0 , � - ) +e7 � +(-0 *&A : (+� -&� - � >: .@-= -+9�
-= ' .@� - � &b(%/&:= � ( ' .-Hb6/%IbB-09� -&-&� -&� - ) +e7 � A ' (/%5C*� *&-Bb.@:&b*bB-0 � (Z*&+� 7'*& �
�&� < � � � *&/0+� 6*d)) '0Z*' � 6*-) � B/&:0@:*� ) (/+/) C * � *&/0+� - . - ++� B '>: .@b*: .I- � -&� - ) +e7 � +(- 0 *& O
A : (+: + 


	1. ÁLLATTAN������������������
	Hiripi László: Pharmacological investigations on the regulation mechanisms of the periodic activity of the fresh water mussel (Anodonta cygnea L.) = A periodikus aktivitás szabályozási mechanizmusának farmakológiai vizsgálata tavi kagylón (Anodonta cygnea L.)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

	Oldalszámok������������������
	27���������


