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�������	���	�	��

�#	�������	"�!���������	�
�����

�!� �"#$"%&'(

�!� )�*+,&'(- �./001-2 �3! &�� �$($,&�-�413�5�3+#(- &���,0"6+%&1$7��
81090

:!� �+;+"3/&�- �"93*+�-2 �4"#&3�4<*�-�1=,0+#<- >?@ ABCDEFGHIBAFJ�,0"6+%&1$7���IKG?LM>GIB2

NO

 !� P6��*/-�Q&3�-2 �4"#&3�4<*�-�1=,0+#<-�����6�R(5+�-�+S/#&�3,-

�!� �"4Q&1-T3(%&�-

�!� �,0,*+.&,#<6��4�- �"93*+�-2 �4"#&3�0+#<- ��� 
810902P�F�GLGENBAUEHJAGV IW �EXYIHZ

:!� �#,0S,47S1-T3(%&�-2

�#<&%1-
.0%&,0&70�-

[AMAIKH\AEJ


+,$/42 
0,6413.&(-
,81*1&(���

2�4"#&3�4<*�-�1=,0+#<-�����6�R(5+�-�+S/#&�3,-

�4"#&3�4<*�-�1=,0+#<-2 
,81*1&(-�];/8$+,- "#6,7S"�%1-�����

�"#$"%&'(
+,$/42 
0,6413.&(-
,81*1&(���

P6��*/-�Q&3�-2 �4"#&3�4<*�-�1=,0+#<-�����6�R(5+�-�+S/#&�3,-

�"�S�%7��
0,%&,%7,2 ^+4<4�*�-2 
,81*(&3+,�]8$+,-�#6,7S"�%1-2���

�" ,6<5,%1 &1- �4410+#(- 
�;"30(%".- &, S+S,#&+#/ ;+;47, &�� �1$�&+#�_ &�� ��$0,%7�� #,+ &��

��#"7�� &�690�0&,+ ,6< &�0�3*,0+%$<�#S<%".0�+S,#&+#90)+;47.0 #,+ S+,0Q$�0&,+ S.3"/0!

�
��
����
� �	��������

�6+%&1$�0+#<- �6"_8�0�- &�� ��$Q, `���
���	�
�	`2

�3T
�
�
�������!

	���������� abc!@d

a�_$;��4�- &���,+S,*.*+#�_ �0%&+&�_&��d
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f &/g1


! �"#$"%&'(2 �! )�*+,&'(-2 �! �+;+"3/&�-2 �! �6��*/-

���� ��� �	�
���
��
����� ����
��
��

a�3*,%&(3+�d



����������������
�� ;+;47� ,�&< ,6�&"4"7 &� %�0�S"�&+#< "3*,%&13+,#< $Q3�- &�� ;+;47��

`��$( #,+ �"+&��3*7, �+#3�h6�4�*+%&90` #,+ "70,+ %_$5.0� $" &1

5�%+�*0.$7, #,+ &� 63<*3,$$, %6��S90 &�� ,0&7%&�+=�� $,8($,&�- &�� ���


_#4�� �6��S902 &1- 
,&"_8�0%1- `�4"#&3�0+#<- �6�4�*+%&+#90

��%&1$/&.0 #,+ �+#&_.0` &�� ��$Q, �4"#&3�0+#90 &.0 ���! 
#�4��8"7 &+-

"0<&1&"- &�� ;+;47�� &1- �6�7"- �6�%&137'"+ $" ,0&7%&�+="- "3*,%&13+,#Q-

,%#(%"+-! �� "3*,%&13+,#<,�&< ;+;47� ,6�&"4"7&,+ ,6< &37, $Q31�

�� �� �Q3�- ,5�3/ %" 
%#(%"+- i15+,#90 
�#4.$/&.0! ��0�4+#/

6"3+4,$;/0"+ Qg+ a�d ,%#(%"+- %" 8Q$,&, R15+,#(- %="S7,%1- 6�� %="&7'�0&,+

#,+ "70,+ =3(%+$, %&, �+#3�h6�4�*+%&+#/ ��%&($,&,! �� �� �Q3�- ,5�3/ %"


%#(%"+- *+, &10 "$6QS.%1 &.0 "0&�490 &�� �+#3�"4"*#&( b�j $" &�0

�g�$�+.&( Pkl� 6�� 6,3Q=�0&,+ S.3"/0 *+, &� %�*#"#3+$Q0� �+#3�"4"*#&(

%&1 S+"_8�0%1 XXX!MAFHIF?A>!FIM ! �� :� �Q3�- ,5�3/ %&, 6"3+5"3"+,#/

&�� b�j! �&� &$($, ,�&< *70"&,+ 1 6,3��%7,%1 &1- =3(%1- &.0 6"3+5"3"+,#90

#,+ &� 69- ,�&/ ,g+�6�+�_0&,+ %&+- "5,3$�*Q-! �, 63Q6"+ 0, &�0+%&"7 <&+ 1

S�$( &.0 ,%#(%".0 "6+4Q=&1#" Q&%+ 9%&" 0, $10 ,6,+&"7 ,#3+;< "g�64+%$<!

m&%+ *+, &� ���Q3�- ,3#"7 Q0, ,64< �HEL[nILH[ $" S+,#<6&"- #,+ DE[! �, S��

"6<$"0, $Q31 ,6,+&�_0 Q0, ,64< 63�%.6+#< �6�4�*+%&( #,+ $6�3�_0 0,

*70��0 %&� "676"S� &1- "g�$�7.%1-! �+ %�**3,5"7- 63�;4Q6"&,+ 0,

S1$+��3*(%��0 #,+ 0, S+,8Q%��0 Q0, =,$14�_ #<%&��- ,0,6&�g+,#< %_%&1$,

;,%+%$Q0� %&� �+#3�"4"*#&( b�j #,+ #,&/4414� *+, &1- "#6,+S"�&+#Q-

,0/*#"- &�� ,0&7%&�+=�� $,8($,&�-! �� %_%&1$, ,�&< 8, "70,+ ,�&<0�$� #,+

&,�&<=3�0, 8, $6�3"7 0, %�0SQ"&,+ %" 63�%.6+#< �6�4�*+%&( *+, &10

$"&/53,%1 #,+ 5<3&.%1�,6�8(#"�%1 63�*3,$$/&.0! �3�;4Q6"&,+ "67%1- 0,

S+,8Q&"+ #,&/4414"- "+%<S��-�"g<S��- *+, &10 "#&Q4"%16"+3,$/&.0!

�3Q6"+ 0, &�0+%&"7 <&+ ,6< "#6,+S"�&+#( /6�R1 "6+4Qg,$" &10 6,3��%7,%1 $,'7

$" &10 #/8" "3*,%&13+,#( /%#1%1 &1- ,0&7%&�+=1- 8".37,- 9%&" 0, $10

=3"+/'"&,+ 0, ,0,&3Q="+ � $,81&(- %�0"=9- %&� ;+;47� &1- 8".37,-!

�467'�0&,- <&+ 8, S�8"7 %&� /$"%� $Q44�0 1 S�0,&<&1&, ,0,8".31&+#(-

Q#S�%1- &�� ;+;47�� ,0,$Q0��$" 6,3,&13(%"+- #,+ %=<4+, ,6< &��-

,0,*09%&"- &�� ;+;47�� %&10 14"#&3�0+#( S+"_8�0%1>LKDoMAFHIDLn!BGKL!\H !


8(0, ��_4+�- ����

�+ %�**3,5"7-



���	�
����
���	�
����


�$%&�'& ��������()*�+�,-�.�/01230-
4��)�)')

4��)�)5)

4��)�)6)

4��)�)7)

4��)�)8)

4��)�)9)

�$%&�5&�������� 1� 3&-	:&1&�03�
4��)�);)

4��)�)<)

4��)�)=)

4��)�)'>)

4��)�)'')

4��)�)'5)

4��)�)'6)

4��)�)'7)

4��)�)'8)

4��)�)'9)

4��)�)';)

4��)�)'<)


�#49$,&,6�4_64"g1- #,+ ,6<64"g1-

�#49$,&,,6�#.S+#�6�71%1-


,&,0<1%1 &1- 4"+&��3*7,- &��,6�#.S+#�6�+1&(�j@%" "6&/ &�$"7- kC@

�4�#413.$Q0, #�#49$,&, #,&,=.31&90! � �_0S"%1 #,+ 4"+&��3*7,


,&,0<1%1 &1- 4"+&��3*7,- &�� #�#49$,&�- &��,83�+%&( ] ,5,+3Q&1

�0&�6+%$<- ;4,;90%" #�#49$,&,$" 6_4"-

�0&�6+%$<- ;4,;90%" #�#49$,&, WDA>�WDI>

�+,S+#,%7, ,0/6&�g1- 63�*3,$$/&.0! �� 63<*3,$$,Pbkl�!

�0.3+$7, $" &��- #,&,=.31&Q- &�� $+#3�"4"*#&( #,+ � &3<6�- 4"+&��3*7,-
&��-!

�1$,%7, /$"%1- #,+ ,6"�8"7,- S+"�8�0%+�S<&1%1-! �,3��%7,%1 &.0

,0&7%&�+=.0 "0&�490 $"&,5�3/- #,+ 6,3,S"7*$,&,

�0&�4Q- 63<%8"%1-�Q00�+, &1-%1$,7,- &�� #3,&��$Q0��2 #,+ &��
"0S+/$"%�� #3,&��$Q0��

�0&�4Q- ,5,73"%1-! � Q00�+, &1-%1$,7,- &�� #3,&��$Q0��%&10
,5,73"%12 #,+ &1- %1$,7,- $1S"0+%$�_

c4�*+#( "0&�4(

� al�@d #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1-
$/%#,-!

c 4�*+#( "0&�4( fcf #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1- $/%#,-!

c 4�*+#( "0&�4( f
6�#4"+%&+#<cf #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7,
&1- $/%#,-!

�0&�4Q- ,_g1%1- #,+ $"7.%1-!

�0&�4Q- 6"3+%&3�5(-!

�0&�4Q- ="+3+%$�_nAG

�0&�4(/4$,&�- #,+ 6,3,S"7*$,&,!

�:

��

�:

:�

:�

 �

 p

� 

p�

pp

q 

q�

� 

�q

���

��q

�� 

���



4��)�)'=)

4��)�)5>)

4��)�)5')

�$%&�6?
+@�%�*�%��+�2 3&.ABC
4��)�)55)

4��)�)56)

4��)�)57)

4��)�)58)

4��)�)59)

4��)�)5;)

�0&�4( #4(%1- �6�3��&70,- #,+ "6+%&3�5(-,6<�6�3��&70,!

�0&�4Q- "4Q*=��nAG! �_*#3+%1 S_�,3+8$90!

� Q00�+, &�� ;3<=��! �1$+��3*7, ;3<=��$" &+- "0&�4Q- "4Q*=�� ;3<=��!

�_3, "+%<S���"g<S��!

�_3, "+%<S���"g<S��!

�r�PCs�

�*3,$$(S+,#�6(- &��b�j!
���&70, "g�613Q&1%1- &1- S+,#�6(-!
�+,#�6( &�� r�PCs�!

�,3��%7,%1 &�� $"&,&3�6Q,,0,4�*+#�_%"R15+,#<!


%_*=3�01%"+3+,#( "6+#�+0.07, $" Q0,0 63�%.6+#< �6�4�*+%&(!

��t

���

�: 

� t

�t�

�tq

�� 

�p�

�p 

�$%&� ��

��������
()*�+�,- �.�/01230-

�$%&� ���$%&� ��

4��)�) ')

4��)�) 5)

4��)�) 6)

4��)�) 7)

4��)�) 8)

4��)�) 9)


�#49$,&, 6�4_64"g1- #,+ ,6<64"g1-

�#49$,&, ,6�#.S+#�6�71%1-


,&,0<1%1 &1- 4"+&��3*7,- &��

,6�#.S+#�6�+1&( �j@ %" "6&/ &�$"7- kC@

�4�#413.$Q0, #�#49$,&, #,&,=.31&90!
� �_0S"%1 #,+ 4"+&��3*7,


,&,0<1%1 &1- 4"+&��3*7,- &�� #�#49$,&�-
&�� ,83�+%&( ] ,5,+3Q&1!

�0&�6+%$<- ;4,;90 %" #�#49$,&, $" 6_4"-

�0&�6+%$<- ;4,;90 %" #�#49$,&, WDA>�WDI>



������ ')

�+ ,%#(%"+- ,�&Q- %#�6< Q=��0 0, �6"08�$7%��0 %&� $,81&( ;,%+#Q- Q00�+"- ,6<

&, R15+,#/ #�#49$,&,2 <6.- "70,+ �+ 4�*+#Q- 6_4"-2 &, #�#49$,&, /83�+%1- #,+

,5,73"%1-2 �+ #,&,=.31&Q- #,+ �+ $"&31&Q- 6��,6�&"4�_0 <4, ;,%+#/ &$($,&,

#/8" $+#3�"6"g"3*,%&( ] $+#3�"4"*#&(!

� $,81&(- 8, 8�$18"7 "67%1- &+- ;,%+#Q- ,3=Q- %�0,3$�4<*1%1- #,+ "4Q*=��

#�#4.$/&.0%" nHEL[nILH[!

4��)�) ')

��%��DE1�-&

�#49$,&,6�4_64"g1- #,+ ,6<64"g1-


�#49$,&,,6�#.S+#�6�71%1-

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

0, "6+4Q*��0 &10 "6+8�$1&( 6�4_64"g1 ] ,6<64"g1 ,6< � *3,$$( %" q

0, #,&,0��_0 &+- 4"+&��3*7"- #.S+#�6�71%1- ] ,6�#.S+#�6�71%1-

0, "6+4Q*��0 $" "�=Q3"+, &10 #/8" Qg�S� &�� ,6�#.S+#�6�+1&(

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�
Q0,nHEL[nILH[

�4�#413.$Q0� #_#4.$,j@ �t�

�4�#413.$Q0� #_#4.$,p k��:q

,0&7%&,%1 ����

:[A>�JXAGF? #,+ : ,0&+%&/%"+- &.0 �� Z�

$+,5.&�S7�S� aDE[d

Q0, 4�*+#< >HInE ( Q0,6�4_$"&3�

�$%&� '&J
�.�/,1+3+ @&/G@/�:)� �+� +@E@/�:)�
�� �4�#413.$Q0� j@ �t� "70,+ Q0,- q %" � 6�4�64Q#&1- ] ,6�64Q#&1- aMKu][EMKud

R15+,#90 #,+ ,0,4�*+#90%1$/&.0!

4051

13
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9

3

1
6

8 7

X0

X1

X2

X3

X4

X5

X6

X7

INH

A

B

C

X

V
D

D

V
S

S

V
E

E

C
D

4
0
5
1

X

X4

X6

INH

X7

X5

VEE

VSS

X1

VDD

X2

A

X0

X3

B
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2
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5

6
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����� ��� �� ������������ ������� �� !



��  �t� S+,8Q&"+ &3"7- *3,$$Q- "6+4�*(- al2�2jd! � S�,S+#<- ,3+8$<- 6��

%=1$,&7'"&,+ %&+- *3,$$Q- "6+4�*(- al2�2jd "6+4Q*"+ 6�+, ,6< &+- *3,$$Q- v� .- vp

8, %�0S"8"7 $" &�0 ,#3�SQ#&1 v! �+, 6,3/S"+*$, ,0 � ,#3�SQ#&1- j "70,+ %" 4�*+#<

f�f2 � ,#3�SQ#&1- � %" 4�*+#< f�f #,+ � 
 %" 4�*+#< f�f2 %=1$,&7'"&,+ � ,3+8$<- ��� w 

�6<&" � ,#3�SQ#&1- T "090"&,+ "%.&"3+#/ $" &�0 ,#3�SQ#&1 v! �6"+S( 1 Q0.%1

*70"&,+ $" Q0,0 14"#&3�0+#< S+,#<6&12 "6+&3Q6"&,+ 1 S+Q4"�%1 &�� %($,&�- &<%� ,6<

&�0 ,#3�SQ#&1 v 63�- &�0 ,#3�SQ#&1 v <%� #,+ ,0&7%&3�5,! �+, &� 4<*� ,�&< &�

 �t� $6�3"7 0, 8".318"7 "7&" .- 6�4�64Q#&1- q "+%<S.0 aT��Tpd %" $+, Qg�S� aTd2

"7&" .- ,6�64Q#&1- a[EMKud $" $7, "7%�S� #,+ q "g<S��-! �� �4�#413.$Q0�  �t�

S+,8Q&"+ #,+ $+, "7%�S� "67&3"R1- a�	�d!x&,0 &� S�0,$+#< &1- �	� "70,+ �R14< a4�*+#<

f�fd2 #,0Q0,- ,6< &��- ,#3�SQ#&"- v��vp S"0 "090"&,+ "%.&"3+#/ $" &�0 ,#3�SQ#&1 v!

�"4"+90�0&,- &10 6,3��%7,%1 &��  �t�2 8, ,0,5"38�_$" %&+- *3,$$Q- &3�5�S�%7,-

&��! �+, "5,3$�*Q- $" R15+,#/ %($,&, 1 *3,$$( y &78"&,+ %&, ty "09 �+ *3,$$Q-

y #,+ y %&1 *1!

�

@@

�� CC

K�3)1+ '&
�" &1 ;�(8"+, "0<- 6�4�64Q#&1 $6�3�_$" 0, �4�6�+(%��$" "_#�4, �6�+,S(6�&"

4�*+#( %�0/3&1%1$" ;/%1 &�0 670,#,,418"7,- &1-!

����� ��� �� ������� "�# $�"%��"�& !


- �6�8Q%��$" <&+ $" &��- S+,#<6&"- � 8Q&��$" &+- *3,$$Q- l2� #,+ j %&1 *1! �

6�4�64Q#&1- 8, %�0SQ%"+ "%.&"3+#/ &1 *3,$$( v� %&10 *3,$$( v! �6"+S( <$.- 1

*3,$$(v� "70,+ %�0S"S"$Q01%&1 *1 1 *3,$$(v�S1*"7&,+ "67%1-%&1 *1!

����� ��	 
��'()*+�� �)*"�#�+,�& "�# �#��-��"�&.


0&78"&, ,0 "6+4Qg��$" &1 *3,$$( T� a
w�2)w�2jw�d 1 *3,$$( T 8, ,6�#&(%"+

�R14< S�0,$+#< S"S�$Q0�� <&+ 1 v� "70,+ %�0S"S"$Q01 %&, ty! �+, 0, "4Q*=��$"

"_#�4, &10 Qg�S� &�� �4�#413.$Q0�� Q=��$" %�0SQ%"+ $+, S7�S� kC@! �3�%Qg&" <&+

<6.- "70,+ %�0S"S"$Q0� &� kC@ %&10 Qg�S�2 8, ,0/;"+ �6�&"S(6�&" 1 %&/8$1 %&�0

,#3�SQ#&1 v "70,+ =,$14(! �" ,�&( &10 6"376&.%1 4Q$" <&+ &� kC@ "70,+ %�0S"$Q0� $"

! � ,0&7%&,%1 s "70,+ ,6,3,7&1&1 *+, 0, 6"3+�37%"+ &� 3"_$, 6��

S+,33Q"+ &� kC@

�! �4�6�+(%&" &� #_#4.$, &��%=($,&�- �!�!

��! ��$64139%&" &�0 670,#,,418"7,- 6�� �4�6�+"7 � 6�4�64Q#&1- &�� #�#49$,&�-

&��%=($,&�- �!�!

+%-)3��� /&I���
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���! C6,418"_%&" &1%.%&( 4"+&��3*7, &�� #�#49$,&�-%=1$,&7'�0&,- <4"- &+-

6+8,0Q- &+$Q- *+, &+- "+%<S��- "6+4�*(- al2 �2 jd &�� 6�4�64Q#&1! 
0 S+,8Q&"&"

Q&�+$� #_#4.$,$"[A> � JXAGF?EJ2 =31%+$�6�+(%&" &� *+, 0, S70"&" &+- &+$Q- &.0l2 �

#,+ j!

�y! �g1*(%&" %&1 &/g1 &1%�0S"%$�4�*7, &.0 S+,#�6&90 #,+ &� 3<4� &.0,0&+%&/%".0

s�2 s� #,+ s:!

K�3)1+ 5&
�="S+/%&" $" Q0,0 6�4�64Q#&1 &� #_#4.$, 6�� �4�6�+"7 &1 4�*+#( %�0/3&1%1 $"

670,#,,418"7,- &�0 670,#, �!�

�4�6�+(%&" &� #_#4.$, %" Q0, nHEL[nILH[ #,+ %�$64139%&" #,&/4414, &� %=($,

�! !

�6,418"_%&" &1 4"+&��3*7, &�� #�#49$,&�-%,-!


���
�� ���

����� ��� �� ������� "�# $�"%��"�& /.

�!

� � !

���!

�$%&� 5&J
�.�/,1+3+ +@&�0O��&@&P)�)�
�� p k��:q "70,+ Q0,- ,6�#.S+#�6�+1&(- a[EFI[EHd : %" q!

����� ��� 
 �0���(*��0�*�"%& 1�23!45

�+,8Q&"+ &3"7- "+%<S��- "6+4�*(- a
2 )2 jd #,+ q "0"3*/ =,$14Q- "g<S��- a����pd!


0/4�*, $" &� S�,S+#< ,3+8$< 6�� %=1$,&7'"&,+ %&+- "+%<S��- "6+4�*(-2 1

,0&7%&�+=1 Qg�S�- &78"&,+ %" 4�*+#< f�f "09 <4"- �+ /44"- Qg�S�+ &78"0&,+ %" 4�*+#< f�f!

�+, 6,3/S"+*$, ,0 1 "7%�S� j "70,+ %" 4�*+#< f�f2 1 � %" 4�*+#< f�f #,+ 1 
 %" 4�*+#< f�f2

&<&" 1 Qg�S�-Y: &78"&,+ %" 4�*+#< f�f "09<4"- �+ �6<4�+6"- ;37%#�0&,+ %" 4�*+#< f�f!

�� �4�#413.$Q0� p k��:q S+,8Q&"+ "6+64Q�0 #,+ &3"+- "+%<S��- "67&3"R1-2 S_�

"0"3*/ =,$14Q- az�l2 z��d #,+ $+, "0"3*/ �R14( az�d! �+, 0, &78"&,+ %" =,$14(

%&/8$1 $7, ,6< &+- "g<S��- 8, 63Q6"+ �+ "7%�S�+ z�l #,+ z�� 0, ;37%#�0&,+ %" 4�*+#<

f�f "09 1 "7%�S�- z� %" 4�*+#< f�f! 
0 $+, ,6< ,�&Q- &+- "+%<S��- ;37%#"&,+ %" #/6�+,

/441%&/8$12 &<&" <4"- �+ Qg�S�+ &��,6�#.S+#�6�+1&( &78"0&,+ %" �R14(%&/8$1!

K�3)1+ 6&
�4�6�+(%&" &� #_#4.$,%=($,�!�!
�6,418"_%&" &1 %.%&( 4"+&��3*7, &��,6�#.S+#�6�+1&(! �&� #_#4.$,S"0 Q=��$"

%�0SQ%"+ S+<S��- kC@2 *+,&7 &� 3"_$, 6�� $6�3"7 0, S9%"+ ( 0, ,6�33�5(%"+

%&10 "7%�S� &�� &� �4�#413.$Q0� S"0 "70,+ ,3#"&< *+, &10 �S(*1%1 "0<- kC@! �+,

0, "6,418"_%&" &1%.%&( 4"+&��3*7, $6�3"7 0, =31%+$�6�+(%&"

Q0, 4�*+#< >HInE (

Q0, 6�4_$"&3�

����� ��� �� ������� "�# $�"%��"�& 4
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��$64139%&" &�0 670,#, �!: 6�� "70,+ � 670,#,- ,418"7,- &�� ,6�#.S+#�6�+1&(


���
�� ��	

� ,6�#.S+#�6�+1&(- "70,+ 6�4_ =3(%+$� #_#4.$, *+, &10 "6+4�*( $01$90 #,+ *"0+#/

"g.&"3+#90 %�%#"�90! �#"5&"7&" *+, 6,3/S"+*$, <&+ S+,8Q&��$" �#&9 �4�#413.$Q0,

,6< &, �6�7, &� #,8Q0, S+,8Q&"+ $+, "0"3*/ =,$14( *3,$$( "67&3"R1-! 
0 "$"7-

%�0SQ%��$" ,6< $+, Qg�S� &�� ,6�#.S+#�6�+1&( %&10 "7%�S� "67&3"R1- &�� #/8"

�4�#413.$Q0��2 &<&" $6�3�_$" 0, "6+4Q*��$" %" 6�+� �4�#413.$Q0� 8, $+4(%��$"

$Q%. &.0 *3,$$90 "6+4�*(- #,+ &.0 *3,$$90 "67&3"R1- &��,6�#.S+#�6�+1&(!

	%03����� Q �$1+3+ @%&� @+%2O&�)


0&+*3/R&" &� #_#4.$, &�� 6�4�64Q#&1 &�� '1&($,&�- � #,89- #,+ &�0 670,#,

,418"7,- &�� #�#49$,&�- a�70,#,- �!�d!

x$�+, %�$64139%&" #,+ ,0&+*3/R&" &� #_#4.$, &�� 6�4�64Q#&1 &�� '1&($,&�- �

#,+ &�0 670,#,,418"7,- &�� a�70,#,- �!�d!


,8,3�*3/R&" &�0 670,#, ,418"7,- &�� ,6�#.S+#�6�+1&( &�� '1&($,&�- :

a�70,#,- �!:d!

�!

�!

:!

4��)�) 5)

��%��DE1�-&

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�


,&,0<1%1 &1- 4"+&��3*7,- &�� ,6�#.S+#�6�+1&( �j@ %" "6&/ &�$"7- kC@!

0, 6"3+*3/5��0 69-�S1*"7&,+ Q0, kC@

0, #,&,0��_0 6.-,6"+#�07'"&,+ Q0,- ,3+8$<-%" Q0,0 "0S"7#&1 "6&/ &$1$/&.0

Q0,nHEL[nILH[

�4�#413.$Q0� #_#4.$,p  p

� "0S"7#&1 "6&/ &$1$/&.0 #�+0(- ,0<S��

p,0&+%&/%"+- ::��

Q0, 4�*+#< >HInE ( Q0,6�4_$"&3�

�+3+-E)�) 3)� /��3&.%IP+� 3&. +@&�0O��&@&�)3� LCR
�� �@32 3&1�P� STUV
� "0S"7#&1- "6&/ &$1$/&.0 ,6�&"4"7&,+ ,6< "6&/ S+<S��- kC@! � S+/&,g1 &.0 p

S+<S.0 $,- "6+&3Q6"+ 0, ,6"+#�07'��$" <4, &,R157, ,6< &� �.- &� �!

����� ��� 
 )�(),�"�& )0"' "�����


/8" S7�S�- Q="+ Q0, *3/$$, 6�� =,3,#&137'"+ &1 8Q%1 &1- 6/0. %&�0 "0S"7#&1! �

"0S"7#&1- S+,8Q&"+ &��4/=+%&�0 q ,#3�SQ#&"-2 Q0, *+, #/8" S7�S� #,+ Q0, #�+0<!

�6/3=��0 S_� &_6�+ "0S"7#&"- "6&/ &$1$/&.0�
�! 
�+0(- ,0<S�� ajld #,+
�! 
�+0(- #,8<S�� ajjd!

����� ��� ��(),�")& ��*�%&

��6(�# ��* ��76(�#
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�&��- "0S"7#&"- #�+0(- ,0<S��2 <4"- �+ /0�S�+ &.0 S+<S.0 DE[ Q=��0 ;3,=�#�#4.8"7

"%.&"3+#/ #,+ #,&,4(*��0 %&�0 #�+0< ,#3�SQ#&1 "09 1 #/8�S�- &�� #/8" &$($,&�-

"70,+ %�0S"S"$Q01%&�0 ,0&7%&�+=� ,#3�SQ#&1!

�+, 0, ,0/R"+ *+, 6,3/S"+*$, &� &$($, 
2 8, 63Q6"+ 0, "5,3$<%��$" &/%1 {ty

%&10 #�+0( /0�S� #,+ *1 $Q%. $+,- ,0&7%&,%1- 6"3+�3+%$�_ 3"_$,&�- &.0 ::� �2

%&�0 ,#3�SQ#&1 l! �+ "0S"7#&"- #�+0(- #,8<S�� Q=��0 ;3,=�#�#4.$Q0"- &+-

#,8<S��- <4.0 &.0 S+<S.0 DE[ "09 �+ /0�S�+ #,&,4(*��0 %&�0 ,0&7%&�+=� ,#3�SQ#&1!

�+, 0, ,0/R"+ #/6�+, S7�S�- DE[ 8, 63Q6"+ � #�+0<- ,#3�SQ#&1- 0, ;37%#"&,+ %&1 *1

#,+ %&�0 ,0&7%&�+=� ,#3�SQ#&1 0, "5,3$<%��$" &/%1 ty$Q%.,0&7%&,%1- ::��!

�+, 0, %=1$,&7'��$" "_#�4, ,3+8$�_- 6/0. %&�0 "0S"7#&1 =31%+$�6�+�_$" Q0,

,6�#.S+#�6�+1&(! �� �4�#413.$Q0� p k� p "70,+ Q0,- ,6�#.S+#�6�+(&1- �j@ *+,

"0S"7#&1 p &$1$/&.0 #�+0(- ,0<S��!

����� ��	 �� ������������ 1�23�1

�� �4�#413.$Q0� p k� p S+,8Q&"+ &Q%%"3+- "+%<S��- a�2 �2  2 qd *+, &10 "+%,*.*(

&.0 &"%%/3.0 nAG "0<- nF[ R157�� #,+ p "g<S��- *+, &10 �S(*1%1 &.0 ,0&7%&�+=.0

&$1$/&.0 &�� "0S"7#&1! �+, 6,3/S"+*$, ,0 �+ *3,$$Q- �2  #,+ q "70,+ %" 4�*+#< f�f2

"09 1 *3,$$( � %" 4�*+#< f�f2 %&+- "g<S��- &�� ,6�#.S+#�6�+1&( 8, %=1$,&+%&"7 &�

R157� �2 #,+ 8, &"8�_0 %" 4�*+#< f�f �+ *3,$$Q- l2 �2 z2 @ #,+ � "09 �+ �6<4�+6"- 8,

"70,+ %" 4�*+#< Q0,!

�� �4�#413.$Q0� p k� p S+,8Q&"+ "6+64Q�0 #,+ &3"+- "+%<S��- "4Q*=��! �+, &1

%.%&( 4"+&��3*7, &�� ,6�#.S+#�6�+1&( 8, 63Q6"+ �+ "7%�S�+ �� #,+ kr 0, Q=��0 4�*+#<

f�f #,+ 1 *3,$$(|s�� 0, 6,3,$"70"+ ,%_0S"&1!

K�3)1+ '?
�4�6�+(%&" &� #_#4.$, &�� %=($,&�- �!t!�!

��!

�!

����� ��� �� ������� "�# $�"%��"�& !

�6,418"_%&" &1 4"+&��3*7, &�� #�#49$,&�- =31%+$�6�+90&,- Q0, 4�*+#< >HInE

#,+ %�$64139%&" &�0 670,#,,418"7,- &��,6�#.S+#�6�+1&( a�70,#,- �!�d!


���
�� ���


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � #,89- #,+ &�0 670,#, ,418"7,-

&�� #�#49$,&�- a�70,#, �!�d!

��$64139%&" &�0 670,#, ,418"7,- "0<- ,6�#.S+#�6�+1&( 6�� =31%+$�6�+"7&,+ *+,

Q0,0 "0S"7#&1 a�70,#,- �!�d!�&�-�� �+FEO&.
�!

	%03����� Q �$1+3+ @%&� @+%2O&�)
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��'()*+�� �)*"�#�+,�& "�# �0���(*��0�*�"%
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���
�� ���

�@EO��:)J�3�%Qg&" <&+ *+, 0, ,0/R"+ $+, 5.&�S7�S�- "0<- "0S"7#&1 #�+0(- #,8<S��2
8,63Q6"+ 1 ,0&7%&�+=1 Qg�S�- &��,6�#.S+#�6�+1&( 0, "70,+ f�f #,+ *+, 0,%;(%"+ f�f!

4��)�) 6)

��%��DE1�-&

�4�#413.$Q0, #�#49$,&, #,&,=.31&90! � �_0S"%1 #,+ 4"+&��3*7,

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-VVV

0, "g1*�_0 &1 4"+&��3*7, &.0 #,&,=.31&90

0, "g1*�_0 &1%1$,70"+ �47%81%1 &.0 S"S�$Q0.0 "0<- #,&,=.31&(

0,%�0SQ��0 Q0, #,&,=.31&(.-$"&31&(

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�

Q0,nHEL[nILH[

�4�#413.$Q0� #_#4.$,p k��� 

�4�#413.$Q0� #_#4.$,p k�q�

�4�#413.$Q0� #_#4.$,p k�� 

�4�#413.$Q0� #_#4.$,p k��q

�/&�/)%01$-+ �.�/,1+3+ �+3+D0%)3,- Q �G-O��) �+� /��3&.%IP+

�+ #,&,=.31&Q- "70,+ ;,%+#Q- S�$+#Q- $�0/S"- <4.0 &.0 $+#3�h6�4�*+%&+#90

%�%&1$/&.0! � #,&,=.31&(- "70,+ $+, $�0/S, ,6�8(#"�%1- "0<- S"S�$Q0��! ),%+#<

=,3,#&13+%&+#< "0<- #,&,=.31&( "70,+ &� "_3�- &��%" nAG!

�� �4�#413.$Q0� p DJ�� 6"3+Q="+ Q0, #,&,=.31&( &.0  nAG!

����� 	�� 
 ��"�8���"%& 1�23!9�
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����� 	�� 
��'()*+�� 0��'�����& :6�"�;�& ()(������ ;"�� ��"�8���"%

�� �4�#413.$Q0� p k��� �6�%&137'"+ %"+3+,#( "7%�S� S"S�$Q0.0 $Q%. &.0

,#3�S"#&90 �s #,+ �k! �&1 6"376&.%1 &1- %"+3+,#(- "+%<S�� S"S�$Q0.0 ;/'��$" Q0,

� Q0, &, nAG "0&<- &�� #,&,=.31&( ,6< &+- *3,$$Q- �k ( �s ,0/4�*, $" &10

#,&"_8�0%1 a,3+%&"3/ ( S"g+/d 6�� 63�.8�_0&,+ &, S"S�$Q0, $Q%, %&�0

#,&,=.31&(! 
0 &�6�8"&(%��$" &� S"S�$Q0� %&1 *3,$$( �k &<&" %&�0 "6<$"0�

6,4$<2 ,�&< 8, $6"+ %&�0 #,&,=.31&( #,+ 8, "$5,0+%&"7 %&1 *3,$$( }@! � *3,$$(

}j 8, 6/3"+ &10 &+$( &1- *3,$$(- }@2 1 *3,$$( }� &10 &+$( &1- *3,$$(- }j #,+

&Q4�- 1 *3,$$(}l &10 &+$( &1- *3,$$(- }�! � S+,S+#,%7, ,�&( �0�$/'"&,+

&.0 6"3+"=�$Q0.0 &�� #,&,=.31&(!

�+, 6,3/S"+*$, ,0 %&�0 #,&,=.31&( "70,+ ,6�81#"�$Q01 1 &+$( ���� #,+ %&10

*3,$$( �k Q=��$" &+$( f�f2 &<&" %&�0 "6<$"0� 6,4$< &�� 3�4�*+�_ 1 &+$( ,�&( 8,

"$5,0+%&"7 %&1 *3,$$( }@2 1 6,4+/ &+$( &1- *3,$$(- }@ 8, "$5,0+%&"7 %&1 *3,$$(

}j#!�!#! $" ,6�&Q4"%$,1 0Q, &+$( &�� #,&,=.31&( 0, "70,+ ���� a%=($, :!:d!

���%�+��
*E%30�)O�O&1$-0-1�+%��3�%�&/P�F)�)

� #,&,=.31&(- S+,8Q&"+  "+%<S��- a
2 )2 j2 @d #,+ ,0&7%&�+=,  "g<S��- a}l2 }�2

}j2 }@d! �6�+�S(6�&" S"S�$Q0� S70��$" %&+- *3,$$Q- "+%<S�� ,6�81#"_"&,+ $" &�0

"6<$"0� 6,4$< %&1 *3,$$( jkO2 %&�0 #,&,=.31&( #,+ "$5,07'"&,+ %&+- "g<S��- }l2

}�2 }j #,+ }@! � S+,S+#,%7, ,�&( �0�$/'"&,+ 6,3/44141 5<3&.%1 S"S�$Q0�� %&�0

#,&,=.31&(!

m%&. *+, 6,3/S"+*$, <&+ � #,&,=.31&(- 6"3+Q="+ &10 &+$( ���� a&� }l 6"3+Q="+ &�

4+*<&"3� %1$,0&+#< R157�d #,+ %&10 "7%�S� &�� "$5,07'"&,+ � ,3+8$<- ���� a%=($,

:!�d! �" &�0 "6<$"0� 6,4$< &�� 3�4�*+�_2 1 #,&/%&,%1 &1- "+%<S�� &�� 8,

,6�81#"�8"7 %&�0 #,&,=.31&( #,+ 8, "$5,0+%&"7 %&10 Qg�S� &��! � ,3+8$<- ���� 8,

6,3,$"70"+ ,6�81#"�$Q0�- %&�0 #,&,=.31&( ,0"g/3&1&, ,6< &+- "+%<S��- &��

#,&,=.31&( <%�S"0 Q=��$" Q0, 0Q�6,4$<3�4�*+�_!

����� 	�	 
��'()*+�� ;)*�*��%& :6�"�;�& ()(������ �) ��*;")�% ��,;7�;�

�� �4�#413.$Q0� �6�%&137'"+ #,+

&.0 6"3+"=�$Q0.0 &�� #,&,=.31&(! �&10 6"376&.%1 ,�&( 1 "7%�S�- &.0

S"S�$Q0.0 *70"&,+ ,6< &1 *3,$$( �s! �" #/8" 6,4$< 1 *3,$$( }l 6,730"+ &10 &+$(

&1- *3,$$(-�s2 1 *3,$$(}� &10 &+$( &1- *3,$$(-}l#!�!#!

�&� 6,3/S"+*$, &�� %=($,&�- :! ;4Q6��$" &10 S"g+/ 5<3&.%1 "0<- $1S"0+#�_

%&�0 #,&,=.31&(!

���%�+�� *E%30�) O�O&1$-0- 1� O�:�2
&/P�F)�)

����� 	�� 
��'()*+�� ;)*�*��%& :6�"�;�& ()(������ �) ()<*' ��,;7�;�

� "6+4�*( &�� &3<6�� 5<3&.%1- &.0 S"S�$Q0.0 *70"&,+ $Q%. &.0 *3,$$90 �� #,+

��%_$5.0,$" &�0 670,#, :!�!
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���
�� 	�� ��60�* �)*"�#�+,�& "�# ������������# 1�23!9�
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%E@&� /��3&.%IP+�
�"0 *70"&,+ #,0"0<- "7S��- 5<3&.%1! �, S"S�$Q0, &��

#,&,=.31&( 6,3,$Q0��0 ,$"&/;41&,!

�"+3+,#( 5<3&.%1 S"S�$Q0.0 $" S"g+/ �47%81%1 &.0

6"3+"=�$Q0.0 &�� #,&,=.31&(

�"+3+,#( 5<3&.%1 S"S�$Q0.0 $" ,3+%&"3( �47%81%1 &.0

6"3+"=�$Q0.0 &�� #,&,=.31&(

�,3/44141 5<3&.%1!

K)3�1+ '&

K)3�1+ 5&

�!

�!

�!

�!

��!

��!

��!

���!

���!

���!

�y!

�y!

�y!

y!

y!

y�!

y�!

y��!

y���!

�4�6�+(%&" &� #_#4.$, &�� %=($,&�- :!t! � 6,4$<- &�� 3�4�*+�_ $6�3"7 0,

S70"&,+ ,6< Q0, $6��&<0 $" 63�%&,%7, ,6<,0,6(S1%1!

����� 	�� �� ������� "�# $�"%��"�& !

�,3/44141 5<3&.%1 S"S�$Q0.0

��8$7%&" &+- *3,$$Q- �� #,+ �� 9%&" 0, 4"+&��3*"7 &� �4�#413.$Q0� $"

6,3/441415<3&.%1!

^&+/g&" $" &��- S+,#<6&"- �~� &10 &+$( ���� %&+- "+%<S��- &�� #,&,=.31&(! rI l

8".3"7&,+ <&+ "70,+ &� �R14<&"31-,g7,- nAG!

�9%&" Q0, 6,4$< 3�4�*+�_! �6,418"_%&" $" Q0, 4�*+#< >HInE ( Q0, 6�4_$"&3�

<&+ � #,&,=.31&(-5�3&981#" %.%&/!

�6,0,4/;,&" &15<3&.%1 *+, &��-,3+8$�_- ����2 ���� #,+ ����!

�"+3+,#( 5<3&.%1 S"S�$Q0.0!

^�3&9%&" 6,3/4414, &� S"S�$Q0� ����%&�0 #,&,=.31&(!

�" &� S+,#<6&1 �~� 3�8$7%&" &�0 #,&,=.31&( 0, 4"+&��3*"7 $" %"+3+,#(

5<3&.%1 #,+ �47%81%1 &.0 S"S�$Q0.0,3+%&"3/!

�Q%&" &1 *3,$$(�k%" �R14<S�0,$+#<!

�9%&" Q0,6,4$<3�4�*+�_! �6,418"_%&" <&+ � /%%�-$6(#" %&1 *3,$$(}@!

�" #,&/4414"- "0,44,*Q- &�� S+,#<6&1 �~: 5�3&9%&" &10 &+$( ����! �10

g"=0/&" <&+ *+, 0, �4+%8(%"+ &� S"S�$Q0� $Q%, %&�0 #,&,=.31&( =3"+/'"&,+ Q0,-

6,4$<-3�4�*+�_!

�6,0,4/;,&" &15<3&.%1 *+, &��-,3+8$�_- ����2 ���� #,+ ����!


44/g&" #,&/4414, &� S+,#<6&1 �~� 9%&" � #,&,=.31&(- 0, 4"+&��3*"7 $"

%"+3+,#(5<3&.%1 #,+ �47%81%1 &.0 S"S�$Q0.0 S"g+/!

�5,3$<'�0&,- #,&/4414"- &/%"+- %&1 *3,$$( �s 5�3&9%&" %&�0 #,&,=.31&(

&+- &+$Q-2 ����2 ���� #,+ ����!

�, S�_$" &93, $7, /441 "5,3$�*( &�� #,&,=.31&(2 .- #�#4+#< $"&31&(!

����� 	��

�� ������� "�# $�"%��"�& /


5,+3Q%&" &� S+,#<6&1�~:,6< &� #_#4.$, &�� '1&($,&�- �!

)3,=�#�#49%&" &1 *3,$$(}@$" &1 *3,$$(�s!

^�3&9%&" 6,3/4414, &10 &+$( ����!

��8$7%&" &�0 #,&,=.31&( 9%&" 0, 4"+&��3*"7 $" %"+3+,#( 5<3&.%1 $" S"g+/

�47%81%1!

�9%&" Q0,6,4$<3�4�*+�_ #,+ "g"&/%&" &10 Qg�S� &�� #,&,=.31&(!

�6,0,4/;"&" &1 S+,S+#,%7, "g"&/'�0&,- #/8"5�3/ &10 Qg�S� &�� #,&,=.31&(!

	�
��
���� ����� ����������
��
�� ������ 6)

�p��



�"&/ ,6< &�0 &Q&,3&� 6,4$< ;4Q6��$" <&+ � /%%�- 6�� Q="+ 5&/%"+ %&1 *3,$$(

}@ g,0,$6,70"+ %&1 *3,$$( }l $Q%. &1- %"+3+,#(- "+%<S�� �s! � S+,S+#,%7,

,�&( �0�$/'"&,+ &�� #,&,=.31&( S"g+/!

^�3&9%&" 6,3/4414, &� S"S�$Q0� ����! ��8$7%&" &�0 #,&,=.31&( 9%&" 0,

4"+&��3*"7 $" %"+3+,#( 5<3&.%1 #,+ S"g+/ �47%81%1! �9%&" &Q%%"3+- 6,4$<�- #,+

#,&,*3/R&" #/8" 5�3/ &, S+,5�3"&+#/ %&+*$+<&�6, &1- 6"3+%&3�5(- &��

S"S�$Q0�� ����!

^&+/g&" Q0, #,&,=.31&( 6�� 6"3+%&3Q5"+ &, S"S�$Q0, &�� ,3+%&"3/ #,+

"6,418"_%&" &1 4"+&��3*7, &��!

@�%��3%&*�

y��!y��!

�!�!

��!��!

���!���!

�!�!

y���!y���!

�v!�v!

K�3)1+ 6&K�3)1+ 6&
�" Q0, #,&,=.31&( #,+ $"3+#Q- 6_4"- $6�3�_$" 0, 5&+/g��$" Q0, %_*=3�0�

$"&31&(! �� %#"6&+#< 6�� ,#�4��8�_$" <&,0 5&+/=0��$" #�#49$,&, $" #,&,=.31&Q-

"70,+ <&+ %" #/8" =3�0+#( %&+*$( 8, 63Q6"+ 0, 5�3&90��$" %&10 "7%�S� &��

#,&,=.31&( &1 0Q, &+$( &��! �&10 6"376&.%1 &�� $"&31&( 1 0"/ &+$( &�� #,&,=.31&(

"70,+ 1 6,4+/ &+$( &��,�g1$Q01 #,&/ $+, $�0/S,!

�+, 6,3/S"+*$, ,0 1 &+$( %&10 Qg�S� a}@2}j2}�2}ld &�� #,&,=.31&( "70,+ ����2 8,

63Q6"+ %&10 "7%�S� &�� a@2j2�2ld 0, "$5,07%��$" &10 &+$( ���� 9%&" %&�0 "6<$"0�

6,4$< &�� 3�4�*+�_ 0, ,6�81#"�&"7 %&�0 #,&,=.31&( 1 &+$( ����! �" ,�&< &�

%#"6&+#< #,&,4(*��$" %&�0 670,#, :!� <6�� Q=��$" 8".3(%"+ &� 4+*<&"3� %1$,0&+#<

R157� &�� $"&31&( <&+ "70,+ &�}l!


���
�� 	�� 
,����& ���7),�& "�# �)"��"%
���
�� 	�� 
,����& ���7),�& "�# �)"��"%

[R [C [L [M 
�1� R C L M �+$(
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w�:
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w �
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w �

w��

w��
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w�:

w� 
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w �

[R [C [L [M 
�1� R C L M �+$(
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w �

w �

w �

w :

w  

w t

w �

w p

w q

w �

w��

w��

w��

w�:

w� 

w�t

�

�

�
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w �

w �

w :

w  

w t

w �

w p

w q

w �

w��

w��

w��

w�:

w� 

w�t

w �

�,3,&13�_$" <&+�

�! � "7%�S�- "70,+ 1 %�$6413.$,&+#( &1- !

�! c "7%�S�- "70,+ !

:! � "7%�S�- "70,+ #,+ &Q4�-

 ! � "7%�S�- "70,+

�" ;/%1 &,6,3,6/0.#,&,4(*��$"%&� #_#4.$, &��%=($,&�- :!p *+, &� $"&31&(!

M [M
L [MN�\[L
C [CN�\ �[MM�R[L�
R [RN�\ �[MM�R[LM�R[C�

�,3,&13�_$" <&+�

�! � "7%�S�- "70,+ 1 %�$6413.$,&+#( &1- !

�! c "7%�S�- "70,+ !

:! � "7%�S�- "70,+ #,+ &Q4�-

 ! � "7%�S�- "70,+

�" ;/%1 &,6,3,6/0.#,&,4(*��$"%&� #_#4.$, &��%=($,&�- :!p *+, &� $"&31&(!

M [M
L [MN�\[L
C [CN�\ �[MM�R[L�
R [RN�\ �[MM�R[LM�R[C�

����� 	�� �� ������� "�# $�"%��"�& 4����� 	�� �� ������� "�# $�"%��"�& 4

�4�6�+(%&" &� #_#4.$, &��$"&31&( &��%=($,&�- :!p!

�6,418"_%&" &1 %.%&( 4"+&��3*7, &�� #�#49$,&�- S70�0&,- S+,S�=+#�_-

6,4$�_- #,+ "g"&/'�0&,- #/8"5�3/ &10 Qg�S� &�� #,&,=.31&(!

x&,0 � #,&,=.31&(- Q="+ &+$( ����2 #,+ S9%��$" Q0, 0Q� 6,4$< %&10 "7%�S� &��2

6�+, 8, "70,+ 1 0Q, &+$( &�� #,&,=.31&(� ��'1&(%&" *+,&7 %�$;,70"+ ,�&<

�4�6�+(%&" &� #_#4.$, &��$"&31&( &��%=($,&�- :!p!

�6,418"_%&" &1 %.%&( 4"+&��3*7, &�� #�#49$,&�- S70�0&,- S+,S�=+#�_-

6,4$�_- #,+ "g"&/'�0&,- #/8"5�3/ &10 Qg�S� &�� #,&,=.31&(!

x&,0 � #,&,=.31&(- Q="+ &+$( ����2 #,+ S9%��$" Q0, 0Q� 6,4$< %&10 "7%�S� &��2

6�+, 8, "70,+ 1 0Q, &+$( &�� #,&,=.31&(� ��'1&(%&" *+,&7 %�$;,70"+ ,�&<


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � #,+ "g1*(%&" &+ #/0"+ &� #/8" [A>�JXAGF?!
0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � #,+ "g1*(%&" &+ #/0"+ &� #/8" [A>�JXAGF?!

	%03����� Q �$1+3+ @%&� @+%2O&�)

	�
��
���� ����� ����������
��
�� ������ 6)

���q



�"3+*3/R&" &, ;($,&, 6�� 63Q6"+ 0, #/0"&" *+, &10 6,3/44141 5<3&.%1 &1-

&+$(- ���� %&�0 #,&,=.31&(! �".3"7%&" <&+ &� }l "70,+ &� 4+*<&"3� %1$,0&+#<

R157�!

�"3+*3/R&" &, ;($,&, 6�� 63Q6"+ 0, #/0"&" *+, 0, 5�3&9%"&" %"+3+,#/ $" S"g+/

�47%81%1 &10 &+$( ���� %&�0 #,&,=.31&(! �6�8Q%&" <&+ 1 &+$( &�� #,&,=.31&(

63+0 &15<3&.%1%,- "70,+ $1S"0+#(!


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- �!


,&,*3/R&" &, S+,5�3"&+#/ %&+*$+<&�6, &�� "3.&($,&�-y��� &�� '1&($,&�- �!

�="S+/%&" &� #_#4.$, &�� "3.&($,&�- �T &�� '1&($,&�- �! �"3+*3/R&" &, ;($,&,

6�� #/0,&" *+, &10 "6,4(8"�%1 &1- #,4(- 4"+&��3*7,- &�� #�#49$,&�-!

�!

:!

 !

t!

�!

4��)�) 7)

��%��DE1�-&

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�


,&,0<1%1 &1- 4"+&��3*7,- &�� #�#49$,&�- &�� ,83�+%&( ] ,5,+3Q&1!

0, #,&,0��_0 &�0 &3<6� 4"+&��3*7,- &.0,83�+%&90 ] ,5,+3"&90

0, =31%+$�6�+�_0 ,83�+%&(  nAG

Q0, nHEL[nILH[

�4�#413.$Q0� #_#4.$,p k�q:

�4�#413.$Q0� #_#4.$,p k�q�

$+, ,0&7%&,%1 &.0 �� Z�#,+ Q0,- S+,#<6&1- a ( Q0,[A>�JXAGF?d

q [A>�JXAGF?EJ

Q0, 4�*+#< >HInE ( Q0,6�4_$"&3�

m0, ;,%+#< #�$$/&+ &.0 #�#4.$/&.0 "0<- $+#3�"6"g"3*,%&( "70,+ 1 ,3+8$1&+#( #,+

4�*+#( $�0/S, $" &10 �6�7, $6�3�_$" 0, "6"g"3*,'<$,%&" &, S"S�$Q0, 6�� Q=��0

,6�81#"�&"7 %&��- #,&,=.31&Q-! �&10 /%#1%1 ,�&( 8, "g"&/%��$" &1 4"+&��3*7,

"0<- ,83�+%&( &.0 &"%%/3.0 nAG #,89- #,+ 6.- $6�3�_$" 0, &�0 $"&,&3QR��$" %"

,5,+3Q&1 &"%%/3.0nAG!

����� ��� �� ������������ ������� 1�2354

�$%&� '&J
�+3+-E)�) 3)� /��3&.%IP+� 3&. �.�/,1+3&� 3&. +F%&��3�V

	�
��
���� ����� ����������
��
�� ������ 7)

:�:�



�� �4�#413.$Q0� p k�q: "70,+ Q0,- ,83�+%&(- S_� ,3+8$90 &.0 &"%%/3.0 nAG! ��

�4�#413.$Q0� S+,8Q&"+ S_� "+%<S��- a
 #,+ )d &.0 &"%%/3.0 nAG *+, &��-

63�%8"&Q��- #,+ $7, Qg�S� &.0 &"%%/3.0 nAG *+, &� /83�+%$,! 
0 *+, 6,3/S"+*$,

%&10 "7%�S� 
 ;/4��$" &�0 ,3+8$< qw���� a&� 
� "70,+ &� =,$14<&"31- ,g7,- nAGd #,+

%&10 "7%�S� � &�0 ,3+8$< �w���� &<&" %&10 Qg�S� � 8, 6/3��$" &�0 ,3+8$<

� w���� a%=($,  !�a,dd!

�� �4�#413.$Q0� S+,8Q&"+ $7, "6+64Q�0 "7%�S� #3,&��$Q0�� j� #,+ $+, Qg�S�

#3,&��$Q0�� j ! 
0 1 "7%�S�- &�� #3,&��$Q0�� "70,+ 4�*+#< f�f2 &<&" 1 Qg�S�- &��

"70,+ 7%1 $" &� /83�+%$, &.0 
 #,+ ) %�0 Q0,! �14,S( *"0+#/ +%=_"+ <&+ �wl{�{j�!

m%&. &93, <&+ 63�%8Q&��$" &��- ,3+8$�_- ��w���� #,+ qw���� #,+ 1 *3,$$( j�

"70,+ 7%1 $" $1SQ0 &� ,6�&Q4"%$, 8, "70,+ ��{q{�w�qw����� &� �6�7� S"0 =.3/"+

%" &Q%%"3, nAGJ! �� "6+64Q�0 6Q$6&� nAG S70"&,+ %&10 Qg�S� &�� #3,&��$Q0�� j ! �&10

6"376&.%1 &�� 6,3,S"7*$,&�- $,-2 &� � 8, "70,+ ���� #,+ 1 j 8, "70,+ � a%=($,

 !�a;dd!

�

�

�

� �

�

�

����� ��� 
���(),+��"� �)*"�#�+,�& "�# ������������# 1�2345

�4�6�+(%&" &� #_#4.$,,83�+%&( &��%=($,&�-  !:!


/0&" &+- 63�%8Q%"+- 
{){j� $" &+- &+$Q- &�� 670,#,  !� #,+ %�$64139%&" &+-

,0&7%&�+="- %&(4"- &��670,#, $" &,,6�&"4Q%$,&,� #,+ j !

�!

��!

���!

K�3)1+ '&


���
�� ���

�
 

t

 

��

t

�:

�

�

�
t

 

�t

 

��

��

�

�

C>
�

�

�

�

�

�

�

�

Z
�

C7
�

����� ��	

�� ������� "�# $�"%��"�& !


0 63�%8Q%��$" Q0,0 ,3+8$<  nAG $" Q0,0 /44� ,3+8$<  nAG 6�� Q="+

,0"%&3,$$Q0, <4, &�� &, nAG %" %=Q%1 $" &�0 639&�2 <6.- *+, 6,3/S"+*$, �+

,3+8$�7 �w���� #,+ �:w���� 2 &+ /83�+%$, 63�#_6&"+� �<%� *70"&,+ &� /83�+%$,

,�&< ,0 "6+64Q�0 1 "7%�S�- &�� #3,&��$Q0�� "70,+ Q0,� �"+3,$,&+%&"7&" $" &1

S+/&,g1 #,+ ,6,0&(%&"!

� �

�$%&� 5&J
�+3+-E)�) 3)� /��3&.%IP+� 3&. �.�/,1+3&� 3&. +*+�%$3)V


0 63�%8Q%��$" S_� ,3+8$�_- &.0 &"%%/3.0 nAG2 $" &, nAG &�� "0<- 0, "70,+ &,

,0&7%&3�5, ,6< &, nAG &�� /44�� &<&" &� /83�+%$, &.0 S_� ,3+8$90 #/0"+ �t #,+ ,0

"6+64Q�02 1 "7%�S�- &�� #3,&��$Q0�� "70,+ f�f &� /83�+%$, #/0"+ 63�5,09-��!

m%&. <&+ 8Q4��$" &93, 0, #/0��$" &10 ,5,73"%1 l��! 
0 %" ,�&( &1 %=Q%1

63�%8Q%��$" �� 6,3,&13�_$" <&+ � �6�4�*+%$<- &�� l{���� "70,+ 6�4_ ,64<-!


3#"7 0, ,0&+%&3QR��$" &, nAG &�� � #,+ 0, &, �S1*(%��$" %" Q0, ,83�+%&( $,'7 $" &,

nAG &��l #,+ #3,&�_$"0�j� 7%� $" f�f!


0 &� l�� "70,+ 8"&+#< &<&" &� ,6�&Q4"%$, &1- ,5,73"%1- 
�) 63�#_6&"+ /$"%,

,6< &� ��{
�) ,*0�90&,- ,64/ &�0 /%%� &1- *3,$$(- &�� #3,&��$Q0�� %&10 Qg�S�

a 1 ,g7, ,�&�_ &��nAG "70,+ ��d!

�&10 6"376&.%1 6�� &� 
�) "70,+ ,301&+#< �6<&" &� )�
 "70,+ 8"&+#< #,+ 7%� $" &�

$Q&3� &1- S+,5�3/- %&10 Qg�S� 6,730��$" &�0 ,3+8$< ���a)�
d! � 6,3/%&,%1 ,�&(

4Q*"&,+ #,+ =31%+$�6�+"7&,+ %&��- �6�4�*+%&Q- *+,&7 $,-

"6+&3Q6"+ 0, =31%+$�6�+�_$" &� 7S+� #_#4.$, &<%� *+, &10 63<%8"%1 <%� #,+ *+, &10

,5,73"%1!

�.1@/�%01+ 0� @%&� OG&

	�
��
���� ����� ����������
��
�� ������ 7)

:::�



K�3)1+ 5&

�4�6�+(%&" &� #_#4.$, &�� %=($,&�-  ! 2 "0<- ,83�+%&( ] ,5,+3Q&1 6�� S70"+ &�

,6�&Q4"%$, %" $�35( %�$64139$,&�- .- 63�- S_�! �3�%Qg&" <&+ &93, S"0

$6�3�_$" 0, ;/4��$" #3,&�_$"0� "+%<S�� %&10 63<%8"%12 ,44/ 1 *3,$$( ,�&(

"4Q*="+ ,0 8, *70"&,+ 63<%8"%1 ( ,5,73"%1! � 6_41 ves 4"+&��3*"7 .-

,0&+%&3�5Q,- <&,0 1 #�+0( "7%�S�- j� *70"+ f�f! �g1*(%&" *+,&7 %�$;,70"+ ,�&<

%&13+'<$"0�+ %&�0 670,#,,418"7,- &1-ves!

�#&"4Q%&" &10 &+- 63/g"+- $"&,g_ &.0 ,3+8$90 
 #,+ ) a63<%8"%1 <&,0 j�w� (

,5,73"%1 <&,0 j�w�d *+, <4"- &+- &+$Q- &�� 670,#,  !� #,+ "6,418"_%&"

6"+3,$,&+#/ &, ,6�&"4Q%$,&, =31%+$�6�+90&,- &10 S+/&,g1! ��$64139%&" &�0

670,#,  !�!

�!

��!

�!

�!

:!

 !


���
�� ���

����� ��� �� ������� "�# $�"%��"�& /.

	%03����� Q �$1+3+ @%&� @+%2O&�)


0&+*3/R&" &� #_#4.$, &�� ,83�+%&( &�� '1&($,&�- � #,89- #,+ &�0 670,#,  !�

%�$6413.$Q0� $" &,,6�&"4Q%$,&, &.063/g".0!

��+� "70,+ &� /83�+%$,S_�  nAG ,3+8$90 <6��� Q0,- Q="+ ,0"%&3,$$Q0, <4, &,nAG

%" %=Q%1 $" &�0 /44�0� �<%� *70"&,+ &� /83�+%$, ,�&< %&10 6"376&.%1 S_�

,3+8$90 &.0 qnAG� 
0,5Q3,&" S_�6,3,S"7*$,&, *+, #/8" 6"376&.%1!


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � #,89- #,+ &� 670,#,  !� %�$6413.$Q0�

$" &,,6�&"4Q%$,&, &.063/g".0!


,8,3�*3/R&" &� 670,#, ,418"7,- &1- 6_41- ves #,+ "g1*(%&" 6.- $6�3�_$" 0,

#/0��$" $+, 6_41ves0, 4"+&��3*"7 .-,0&+%&3�5Q,!
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4��)�) 8)

��%��DE1�-&

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�

�0&�6+%$<- ;4,;90 %" #�#49$,&, $" 6_4"-

0, "0&�67'��0 ;4/;"- %" R15+,#/ #�#49$,&, 6�490

Q0,nHEL[nILH[

�4�#413.$Q0� #_#4.$,p k�� 

�4�#413.$Q0� #_#4.$,p k��q

�4�#413.$Q0� #_#4.$,p k�:�

:[A>�JXAGF? #,+ Q0, 4�*+#< >HInE ( Q0,6�4_$"&3�

	-3&@��1E� ]/+],- �� �.�/,1+3+ 1� @G/��
�&10 /%#1%1 ,�&( 8, S�_$" 6.- $6�3�_$" 0, "0&�67'��$" ;4/;"- %" Q0, R15+,#<

#_#4.$, $" 6_4"-! � 4,08,%$Q01 4"+&��3*7, "0<- #�#49$,&�- $" 6_4"- �5"74"&,+2

%�0(8.-%" #/6�+��- ,6< &��-6,3,#/&.4<*��-�

4,08,%$Q01%�0S"%$�4�*7,

#,&"%&3,$$Q01 ( ;3,=�#�#4.$Q01 Qg�S�-6_41- #,+ &Q4�-

#,&"%&3,$$Q01 "7%�S�-6_41-!

�+, 0, ;3�_$" &1 ;4/;1 %" Q0, ,64< #_#4.$, a$" 47*"- "+%<S��- #,+ "g<S��-d

,#�4��8�_$" &10 6,3,#/&.S+,S+#,%7,�


�+&/$" 63�%"#&+#/ &� #_#4.$,2 "4Q*=��$" *+, 6+8,0< 4/8�- %&1 %�0S"%$�4�*7,

&�� #�#49$,&�-2 #,89- #,+ *+, #,&"%&3,$$Q0��- ( ;3,=�#�#4.$Q0��-,*.*�_-!


0 �6"38"3$,70"&,+ #/6�+� �4�#413.$Q0� %1$,70"+ <&+ Q=��$" ;3,=�#�#49%"+

#/6�+, ,6< &+- "g<S��- &�� ( <&+ 1 &3�5�S�%7, &�� �4�#413.$Q0�� "70,+

4,08,%$Q01! 
0 S"0 "0&�67%��$" #/6�+� 63�5,0Q- 4/8�- 63�=.3/$" %&,

6,3,#/&.;($,&,!

)37%#��$" ( %" 6"376&.%1 6�� S"0 "70,+ S+,8Q%+$�- 5&+/=0��$" ,6< &, %=QS+, &��

#�#49$,&�-2 &�0 670,#,,418"7,-!

�5,3$<'��$" <4��- &��- 6+8,0�_- %�0S�,%$�_- "+%<S.0 #,+ %1$"+90��$" 6�+"-

,6< &+- #,&,%&/%"+- &�� 670,#,,418"7,- S" 4"+&��3*�_0%.%&/!

�5,3$<'��$" $+, ,6< &+- 63�;41$,&+#Q- #,&,%&/%"+- %&+- "+%<S��- &��

#�#49$,&�-! �"#+090&,- ,6< &10 "7%�S� "4Q*=��$" $" Q0, 4�*+#< >HInE ( Q0,

6�4_$"&3� &1%&/8$1%&+- "+%<S��- #,+ %&+- "g<S��- #/8" $+,- 6_41-! 
/8"5�3/

"6,418"_��$" &10 �38( 4"+&��3*7, &1- 6_41- ,6< &�0 670,#, ,418"7,- &1-! �"

,�&< &�0 &3<6�,6�$�090��$" &10 63�;41$,&+#( 6_41!

�!

�!

:!

 !

t!


0 &� #_#4.$, "70,+ ,3#"&/ 6�4_64�#�2 &� =.37'��$" %" $+#3<&"3, �6�#�#49$,&,

#,+ "6,0,4,$;/0��$" &10 6,3,6/0.S+,S+#,%7, *+, #/8" �6�#_#4.$,!


- S�_$" $" Q0, 6,3/S"+*$, &1 S+,S+#,%7, 6�� ,#�4��8�_$" *+, &�0 "0&�6+%$< &1-

;4/;1-%&� #_#4.$, &��%=($,&�- t!�!

����� ��� 
��'()*+�� �#��-��"�& �) =�'=�

>%�� !�?

>%�� /�?

>%�� 4�?

�4Q*=��$" ,0 �6/3="+ #,$7, 4/8�- %_0S"%1 ( ,0 #,0Q0, �4�#413.$Q0�

�6"38"3$,70"&,+!

^&+/=0��$" &�0 670,#,,418"7,- &�� #�#49$,&�-,6< &�%=($, t!��


���
�� ��� @)���"*�6& 0,����& ���7),�& "�# �#��-��"�&  .!

��0SQ��$" &+- "+%<S��- l #,+ j %" S_� [A>�JXAGF?EJ a%=($, t!�d #,+

"g/*��$" &�0 670,#, ,418"7,- &�� #�#49$,&�- <6.- ,�&<- 63�#_6&"+ ,6< &+-

$"&3(%"+- $,- a670,#,- t!�d!
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 0,����& ���7),�& 60�& 0����0")* �06 "*& �)"�%;)*&

��*#370��$" &��- S_� 670,#"- ,418"7,- #,+ 6,3,&13�_$" <&+ 1 S"_&"31

#,&/%&,%1 a
w� #,+ jw�d S"0 4"+&��3*"7 %.%&/! �5,3$<'��$" ,�&( &10

#,&/%&,%1 %&+- "+%<S��- &�� #�#49$,&�- #,+ "4Q*=��$" #/8" $7, 6_41

g"=.3+%&/ *+, 0, "0&�67%��$" &10 63�;41$,&+#(! 
- �6�8Q%��$" <&+ %" #/8"

*3,$$(6,730��$" &+- 4�*+#Q- &+$Q- 6��5,70�0&,+ %&�%=($, t!:!

>%�� ��?

����� ��	

x6.- ;4Q6��$" 1 6_41 l�@ ap �q)d S"0 4"+&��3*"7 %.%&/ #,+ 63Q6"+ 0,

,0&+#,&,%&,8"7 &� �4�#413.$Q0�! 
0&+#,8+%&�_$" &� �4�#413.$Q0� p �q #,+

g,0,"4Q*=��$" &�0 670,#,,418"7,- &�� #�#49$,&�-!

�4�6�+(%&" &� #_#4.$, &�� %=($,&�- t! $" "4,&&.$,&+#/ �4�#413.$Q0,

#�#49$,&, #,+ $" 4/8�-%�0S"%$�4�*7,!


0 &� #_#4.$,S" S70"+ ,6�&"4Q%$,&, �6/3=��0 &3"+- 6"3+6&9%"+-

�/8�-%�0S"%$�4�*7,


,&"%&3,$$Q0"- 6_4"- ( #,#Q-%�0SQ%"+-

��0S�,%$<- &.0 S_�6,3,6/0.

K�3)1+ '&

�!

��!

���!

�!

�!

:!

�3�%6,8(%&" 0, "0&�67%"&" &+- ;4/;"- ,#�4��890&,- &1 $Q8�S� 6��

6"3+*3/51#" 6+� 6/0.!


,&,*3/R&" #,+ "6+S+�389%&" #/8" ;4/;1!

�3+0 g"#+0(%"&" %�$64139%&" &�0 670,#, ,418"7,- &�� #�#49$,&�- a670,#,- t!:d!
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����� ��� �� ������� "�# $�"%��"�& !

�!

�!

	%03����� Q �$1+3+ @%&� @+%2O&�)


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � a%=($, t! d #,89- #,+ &� %�$6413.$Q0�

670,#,,418"7,- &�� #�#49$,&�- a670,#,- t!:d!


,&,*3/R&" <4"- &+- ;4/;"- 6�� "7=" &� #_#4.$, %,- #,89- #,+ &, %�$6&9$,&,

,6< #/8" $+,!

4��)�) 9)

��%��DE1�-&

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�

�0&�6+%$<- ;4,;90 %" #�#49$,&, WDA>�WDI>

0, "0&�67'��0 ;4/;"- %" R15+,#/ #�#49$,&, WDA>�WDI>

Q0,nHEL[nILH[

�4�#413.$Q0� #_#4.$,p k���p

Q0, 4�*+#< >HInE ( Q0,6�4_$"&3�

	-3&@��1E� ]/+],- �� �.�/,1+3+ `abcQ`a?cd

�, WDA>�WDI> "70,+ 14"#&3�0+#/ %&�+="7, $" +#,0<&1&, 0, %�*#3,&�_0 &10 &+$( &1-

"g<S�� &��- ,0"g/3&1&, ,6< &+- &+$Q- &.0 "+%<S.0 &��- $Q=3+ &�0 "6<$"0� 6,4$<

3�4�*+�_! �" /44, 4<*+, &, WDA>�WDI>J ,6�&"4�_0 %&�+="7, $0($1-! � +S+<&1&, ,�&( Q="+

.- ,6�&Q4"%$, 1 Qg�S�- "0<- #�#49$,&�- 6�� 6"3+Q="+ WDA>�WDI>J 0, $10 "g,3&/&,+

$<0� ,6< &10 &+$( &.0 "+%<S.0 &�� #�#49$,&�- ,44/ #,+ ,6< &10 Qg�S� &.0 WDA>�WDI>J

63+0 &�0 6,4$< &�� 3�4�*+�_! �+ &+$Q- &.0 "g<S.0 &.0 WDA> WDI> �0�$/'"&,+ #,+

&�� #�#49$,&�-!

�+, &� 4<*� ,�&< %&, #�#49$,&, 6�� 6"3+Q=��0 WDA>�WDI>J %&�0 670,#, ,418"7,-

%�$6"3+4,$;/0��$" "#&<- ,6< &+- "+%<S��- &�� #,+ <4"- &+- &+$Q- &.0 "g<S.0 &.0 WDA>�

WDI>!

x6.- #,+ %&10 6"376&.%1 &.0 #�#4.$/&.0 $" 6_4"- *+, 0, ;3�_$" &1 ;4/;1

,#�4��8�_$" &10 6,3,#/&.S+,S+#,%7,�

�+32�3+�)


�+&/$" 63�%"#&+#/ &� #_#4.$,2 "4Q*=��$" *+, 6+8,0< 4/8�- %&1 %�0S"%$�4�*7,

&�� #�#49$,&�-2 #,89- #,+ *+, #,&"%&3,$$Q0��- ( ;3,=�#�#4.$Q0��-,*.*�_-!


0 �6"38"3$,70"&,+ #/6�+� �4�#413.$Q0� %1$,70"+ <&+ Q=��$" ;3,=�#�#49%"+

#/6�+, ,6< &+- "g<S��- &�� ( <&+ 1 &3�5�S�%7, &�� �4�#413.$Q0�� "70,+

4,08,%$Q01! 
0 S"0 "0&�67%��$" #/6�+� 63�5,0Q- 4/8�- 63�=.3/$" %&,

6,3,#/&.;($,&,!

)37%#��$" ( %" 6"376&.%1 6�� S"0 "70,+ S+,8Q%+$�-5&+/=0��$" ,6< &, %=QS+, &��

#�#49$,&�- &�0 670,#, ,418"7,- %�$6"3+4,$;/0�0&,- &+- 6+8,0Q- "g<S��- &.0

WDA>�WDI>!

�5,3$<'��$" <4��- &��- 6+8,0�_- %�0S�,%$�_- "+%<S.0 #,+ "g<S.0 #,+

%1$"+90��$" 6�+"- ,6< &+- #,&,%&/%"+- &�� 670,#, ,418"7,- S" 4"+&��3*�_0

%.%&/!

�!

�!

:!

 !
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���� ����� ����������
��
�� ������ 9)

 � �



�" #,&/4414"- "+%<S��- #,+ #,&/4414��- 6,4$�_- 3�4�*+�_ 5Q30��$" &�

#_#4.$, %&10 63�;41$,&+#( #,&/%&,%1! �"#+090&,- ,6< &+- "+%<S��- "4Q*=��$"

$" Q0, 4�*+#< >HInE ( Q0, 6�4_$"&3� &1 %&/8$1 %&+- "+%<S��- #,+ %&+- "g<S��-

#/8" "0<- WDA>�WDI>! 
/8"5�3/ "6,418"_��$" &10 �38( 4"+&��3*7, &�� #/8" WDA>�WDI>

,6< &�0 670,#, ,418"7,- &��! �" ,�&< &�0 &3<6� ,6�$�090��$" &� 63�;41$,&+#<

WDA>�WDI>!

t!


0 &� #_#4.$, "70,+ ,3#"&/ 6�4_64�#�2 &� =.37'��$" %" $+#3<&"3, �6�#�#49$,&,

#,+ "6,0,4,$;/0��$" &10 6,3,6/0.S+,S+#,%7, *+, #/8" �6�#_#4.$,!

K�3)1+ '& J
�4�6�+(%&" &� #_#4.$, &�� %=($,&�- �!� $" "4,&&.$,&+#/ �4�#413.$Q0,

#�#49$,&, #,+ $" 4/8�-%�0S"%$�4�*7,!

�3�%6,8(%&" 0, "0&�67%"&" &+- ;4/;"- ,#�4��890&,- &1 $Q8�S� 6��

6"3+*3/51#" 6+� 6/0.!


,&,*3/R&" #,+ "6+S+�389%&" #/8" ;4/;1!

�!

��!

���!

�� #_#4.$, "70,+ Q0,- $"&31&(- #,+ S"0 6"3+Q="+ "6+64Q�0 "+%<S��-! � 670,#,-

,418"7,- &�� #�#49$,&�- ,6�&"4"7&,+ $<0� ,6< &+- #,&,%&/%"+- &.0 WDA>�WDI>J

a670,#,- �!�d!


���
�� ��� 
,����& ���7),�& "�# �#��-��"�& "�# $�"%��"�& !

����� ���

�� ������� "�# $�"%��"�& !


0&+*3/R&" &� #_#4.$, &�� '1&($,&�- � #,89- #,+ &�0 670,#, ,418"7,- &��

#�#49$,&�-!


,&,*3/R&" <4"- &+- ;4/;"- 6�� "7=" &� #_#4.$, %,- #,89- #,+ &, %�$6&9$,&,

,6< #/8" $+,!

	%03����� Q �$1+3+ @%&� @+%2O&�)
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&�0 6,4$< &�� 3�4�*+�_&�0 6,4$< &�� 3�4�*+�_

�"&/

 : �



4��)�) ;)

4��)�) <)

4��)�) =)

4��)�) '>)

4��)�) '')

4��)�) '5)

4��)�) '6)

4��)�) '7)

4��)�) '8)

�+,S+#,%7, ,0/6&�g1- 63�*3,$$/&.0! �� 63<*3,$$, Pbkl�!

�0.3+$7, $" &��- #,&,=.31&Q- &�� $+#3�"4"*#&( #,+ � &3<6�-

4"+&��3*7,- &��-!

�1$,%7, /$"%1- #,+ ,6"�8"7,- S+"�8�0%+�S<&1%1-! �,3��%7,%1

&.0 ,0&7%&�+=.0 "0&�490 $"&,5�3/- #,+ 6,3,S"7*$,&,

�0&�4Q- 63<%8"%1- � Q00�+, &1- %1$,7,- &�� #3,&��$Q0��2 #,+

&�� "0S+/$"%�� #3,&��$Q0��

�0&�4Q- ,5,73"%1-! � Q00�+, &1- %1$,7,- &�� #3,&��$Q0��

%&10 ,5,73"%12 #,+ &1- %1$,7,- $1S"0+%$�_

c 4�*+#( "0&�4( 

� al�@d #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1-

$/%#,-!

c 4�*+#( "0&�4( fcf #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1- $/%#,-!

c 4�*+#( "0&�4( f
6�#4"+%&+#< cf #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1-

$/%#,-!

�0&�4Q- ,_g1%1- #,+ $"7.%1-!

�$%&� 5��$%&� 5��$%&� 5�

�������� 1� 3&- 	:&1&�03�



�� S"_&"3� $Q3�- &.0 ,%#(%".0 %#�6< Q="+ � $,81&(- 0, $/8"+ &+- "0&�4Q- &�� b�j

#,+ 0, "g,%#18"7 $" &1 S+,S+#,%7, %�**3,5(- #,+ "4Q*=�� &.0 63�*3,$$/&.0! x4"-

�+ ,%#(%"+- "#&"4�_0&,+ %&�0 "g�$�+.&( 6�� ,6�&"4"7 Q0, +S,0+#< "3*,4"7� &<%� *+,

&10 ,6�%5,4$/&.%1 &.0 63�*3,$$/&.0 <%� #,+ *+, &1 #,&,0<1%1 &�� &3<6��

4"+&��3*7,- &.0 "0&�490!

�g,+&7,- &1- 6�4�64�#<&1&,- &�� 8Q$,&�-2 %" 6�44Q- ,%#(%"+- 63�&"70"&" 1 ,6<

#�+0�_ "674�%1 &��- ,3=+#/ %&�0 670,#, $" &1 ;�(8"+, &�� #,81*1&(2 1 $"&,5�3/

&��-%&�0 �6�4�*+%&( #,+ 1 ,6< #�+0�_%�'(&1%1 &.0,6�&"4"%$/&.0!

�Q4�- 8, 8Q4,$" 0, "6+%1$/0��$" &�=<0 S+,5�3Q- %&� %�$;�4+%$< &.0 "0&�490 %"

%=Q%1$" &� ;+;47� &1- 8".37,-!

�+ S"#,"g,S+#�7 ,3+8$�7 %�$;�47'�0&,+ "7&" $" &10 #,&/41g1 f?f2 *+, 6,3/S"+*$,2

:�? "7&" +%�S_0,$,$" &� 63<8"$, f�uf2 *+, 6,3/S"+*$, �u:�!

�&+- "0&�4Q- 6�� &� ,6�&Q4"%$, $6�3"7 0, ,6�81#"�&"7 &<%� %&�0 #,&,=.31&(

"3*,%7,- <%� #,+ %&�0 #,&,=.31&( 6�� %�$$"&Q="+ %&10 "0&�4( <6.- *+,

6,3/S"+*$, 1 "0&�4( L[[XW ��?2� 6�� ,6�81#"_"+ &� ,6�&Q4"%$, %&�0

#,&,=.31&( ��?2 Q="+ =31%+$�6�+18"7 � %�$;�4+%$<- L[[DX ��?2�! 
0&7%&�+=, %&+-

6"3+6&9%"+- "0&�490 6�� ,6�81#"_��0 &� ,6�&Q4"%$, %&�0 #,&,=.31&(

"3*,%7,- <6.-L[[XW ��?2� Q="+ =31%+$�6�+18"7 � %�$;�4+%$<- L[[XW ��?2~!

4��)�) '9)

4��)�) '<)

4��)�) '=)

4��)�) 5>)

4��)�) 5')

�0&�4Q- 6"3+%&3�5(-!

�0&�4( /4$,&�- #,+ 6,3,S"7*$,&,!

�0&�4( #4(%1- �6�3��&70,- #,+ "6+%&3�5(- ,6< �6�3��&70,!

�0&�4Q- "4Q*=�� nAG! �_*#3+%1 S_� ,3+8$90!

� Q00�+, &�� ;3<=��! �1$+��3*7, ;3<=�� $" &+- "0&�4Q-

"4Q*=�� ;3<=��!

4��)�) ;)

��%��DE1�-&

��32 3)- ��3$/��) 3)� 2��)�)� &� 1+F)3$� @%$@�� -+ 1@&%&G-H

�%&3��-E1�-&� �%I+�3)%�+�E� �:&@/��1E�

�+,S+#,%7, ,0/6&�g1- 63�*3,$$/&.0! �� 63<*3,$$, Pbkl�!

0,,0,6&_g��0 Q0,63<*3,$$,

0, "#&"4�_0 Q0,63<*3,$$,%&� JAMKDLGIH

Q0,- 63�%.6+#<- �6�4�*+%&(-bj$" 4"+&��3*+#<~AB[IXJ

&�63<*3,$$,Pbkl�

aS+,&78"&,+ S.3"/0 ,6< &10 "&,+3"7,PAFHIF?A> � XXX!MAFHIF?A>!FIMd

��+O��+�P+ +-2@3.:)� @%&I%+11230-V 
& @%EI%+11+ eASMLV

� ,0/6&�g1 "5,3$�*90 $" $+#3�"4"*#&Q- #,+ $+#3�"6"g"3*,%&Q- "70,+ $+, %_08"&1

"3*,%7, 6�� ,6,+&"7 %1$,0&+#( "$6"+37, #,+ #,4( *09%1 &.0 "0&�490 #,+ &.0

S�0,&�&(&.0 &��%�*#"#3+$Q0�� "6"g"3*,%&(!

�,0/6&�g1 &1- "5,3$�*(-,6�&"4"7&,+ ,6<S�� &$($,&,�

&10 ,0/6&�g1 &�� 4�*+%$+#�_2 S14,S( &�� 63�*3/$$,&�- 6�� 8, &3Qg"+ �

%�*#"#3+$Q0�- $+#3�"6"g"3*,%&(- ( $+#3�"4"*#&(- #,+

&10 ,0/6&�g1 &�� ,6,3,7&1&�� �4+#�_ a?LH[XLHEd S14,S( <4.0 &.0 ,6,3,7&1&.0

#�#4.$/&.0 6�� =3"+/'�0&,+ *+, 0, 4"+&��3*(%"+ � $+#3�"6"g"3*,%&(- ( �

$+#3�"4"*#&(-!

� #,&,%#"�( &�� �4+#�_ "70,+ $+, =3�0�;<3, #,+ ,3#"&/ ,#3+;( S+,S+#,%7,! �+

#,&,%#"�,%&Q- $+#3�"6"g"3*,%&90]$+#3�"4"*#&90 *+, 0, ;�18(%��0 &��- &"=0+#�_-

%&10 ,0/6&�g1 &�� 4�*+%$+#�_ #,+ %&10 "#6,7S"�%1 6/0. %&, �4�#413.$Q0, &��-

S+,8Q&��0 $+, 64,#Q&, $" #�#49$,&, *"0+#(- =3(%1- 1 �6�7, �0�$/'"&,+

! � 64,#Q&, ,�&( S+,8Q&"+ <4, &, ,6,3,7&1&, #�#49$,&,

a$0($"-2 #3_%&,44<2 &3�5�S�%7,d *+, 0, $6�3"7 � &"=0+#<- 0, "4Q*="+ &,

63�*3/$$,&/ &��!

�#&<- ,6< &� ,0,6&�g+,#< #_#4.$,2 %($"3, 6�44�7 #,&,%#"�,%&Q- S+,8Q&��0 #,+

Q0,0 ! � "g�$�+.&(- "70,+ Q0, 63<*3,$$, 6�� &3Q="+ %"

63�%.6+#�_- �6�4�*+%&Q- #,+ #/0"+ <&+ ,#3+;9- #,+ � $+#3�"6"g"3*,%&(- ]

$+#3�"4"*#&(- 6�� =31%+$�6�+�_$"!�"/44, 4<*+, %&�0 "g�$�+.&( ;/'��$" &�

+-+@3.:�+�E �G�3)1+

�:&1&�03� �dbf^ag_?h�

������ ;)



63<*3,$$, 6�� 8Q4��$" 0, "#&"4Q%��$" %&� $+#3�"6"g"3*,%&( #,+ ;4Q6��$" 6.-

,�&< "#&"4"7&,+!

� b�j S+,8Q&"+ Q0, ,0,6&�g+,#< 6"3+;/44�0 6�� &3Q="+ %" 4"+&��3*+#< ~AB[IXJ #,+

6"3+Q="+ Q0,0 "g�$�+.&( #,+ Q0, %�$;�4�$"&,53,%&( aLJJEMnDEHd! �� 6"3+;/44�0

,�&< �0�$/'"&,+Pbkl�!

�&10 /%#1%1 ,�&( 8, 6,3��%+/%��$" 6.- *3/5��$" Q0, 63<*3,$$, %&�

6"3+;/44�0Pbkl�!


3=+#/ &3Q=��$" &� 63<*3,$$, Pbkl� #,+ ,0�7*"+ &� 6,3/8�3� 6�� 5,70"&,+ %&�

%=($, p!�

����� ��� �� �)�"�*�6 0��'7#�� "�# 0��+�'���"�& AB2CD


/8" 5�3/ 6�� 8Q4��$" 0, *3/R��$" Q0, 63<*3,$$, %&� 6"3+;/44�0 Pbkl� 8,

63Q6"+ 0, S1$+��3*(%��$" $7, #,+0�_3*+, "3*,%7, a>HI�EFGd!

�)1�&.%IP+ �+�-&G%I�+� �%I+�P+� �ch?iTj_�
� S+,S+#,%7, ,0/6&�g1- "0<- 0Q�� 63�*3/$$,&�- g"#+0/"+ ,6< &� $"0�_

a%=($, p!�d!BEFGHIJKLMHNBEFGHIJ

>%�� !�?

�&1 %�0Q="+, ,0�7*"+ Q0, 0Q� 6,3/8�3� $" &7&4� �EX bHI�EFG a%=($, p!:d!

�&� 6,3/8�3� ,�&< �37'��$" &� <0�$, &1- 0Q,- "3*,%7,-2 *+, 6,3/S"+*$,

MVWAHJG!>�G #,+ 6,&/$" &� 64(#&3�eO!! � #,&/41g1 !>�G $6�3"7 0, 6,3,4158"7

,5�_ $6,70"+ ,�&<$,&, ,6< &� 63<*3,$$,! ^3�0&7%&" 0, #3,&/&" &+-

"3*,%7"- %,-%" #/6�+� �6�#,&/4�*�!

>%�� /�?

>%�� 4�? �&1 %�0Q="+, ,0�7*"+ Q0, 0Q� 6,3/8�3� $" &7&4� C[AG bHI�EFG a%=($, p! d!
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����� ��� O���<� �*�& ���& )�+�;,�& PQEFGHIJR


3=+#/ %&� 6,3/8�3� ,�&< S1490��$" &�0 &_6� &�� "6"g"3*,%&( #,+ &, "3*,4"7,

6�� 8, =31%+$�6�+(%��$" 6,&90&,- &� 64(#&3� �! �&� 0Q� 6,3/8�3� 6��

,0�7*"+ $" &7&4� @EUEDI>MEBG PI[E a�3<6�- ,0/6&�g1-d "6+4Q*��$" &, "3*,4"7, 6��

8, =31%+$�6�+(%��$" *+, &10 ,0/6&�g1 &�� 63�*3/$$,&�- $,-! �+, &+- ,0/*#"- &��

"3*,%&137�� "6+4Qg&" &�0 "g�$�+.&( Pbkl����P �AMKDLGIH #,+ &�0 $+#3�"4"*#&(

b�j���qpp <6.- 5,70"&,+ %&� 6,3/S"+*$, %&� %=($, p!t #,+ 6,&(%&" &� 64(#&3�

!

STUVWH

XHYHJ

����� ��	 �� 0��'7#�� MHN BEFGHIJ

 � q



>%�� ��?

����� ��� �� 0��'7#�� ZH[H\FQ]HVJ AF^H

�,&90&,- &� ,3+%&"3< 64(#&3� "6/0. ,6< &� ,3="7� MVWAHJG�!?Eu� <6.-

5,70"&,+ %&�%=($, p!� "0"3*�6�+"7&,+ &� 64(#&3� !MF^HQEFQHEJ_HY

����� ��� � )�)�+�0�,�;� "�# 0�%�"��# MF^H BEFQHEJ_HY

6,3/8�3� 6,&/$" &� 64(#&3� #,+ "6+%&3Q5��$" %&� 6,3/8�3� C[AG bHI�EFG <6���`

Q="+ "0"3*�6�+18"7 &� 64(#&3� �! �� ;($, ,�&< "70,+ $+, +S+,+&"3<&1&, &��

63�*3/$$,&�- Pbkl� #,+ 8, 63Q6"+ 0, *70"&,+ *+, &10 "0"3*�6�71%1 &�� 64(#&3��

�!

C^^ MF^H

C^^MF^H

�,&90&,- &� 64(#&3� 2 ,0�7*"+ Q0, 0Q� 6,3/8�3� $" &7&4� �I[E

bHI>EHGAEJ a%=($, p!pd! �� 6,3/8�3� ,�&< 6"3+Q="+ $"3+#Q- "g"+S+#"�$Q0"- 3�8$7%"+-

*+, &1 4"+&��3*7, &�� %�$;�4�$"&,53,%&(! T.37- 0, ,44/g��$" &76�&, %&� 0Q�

MF^H BEFQHEJ_HY
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����� ��� �� 0��'7#�� a^_J BEFGHIJ

����� ��� �� 0��'7#�� MF^H BEFQHEJ_HY

>%��  �? �&1 %�0Q="+, 6,&/$" &� 64(#&3� !!!! #,+ ,0�7*"+ Q0, 0Q� 6,3/8�3�

$" &� 7S+� <0�$,! �&� 0Q� 6,3/8�3� ,�&< S1490��$" &� <0�$, &�� ,3="7��

6�� 8,6"3+Q="+ &� 63<*3,$$,6��8Q4��$" 0, $"&,53/%��$" #,+ 0,

C^^MF^H

t�t�



�,&90&,- &� 64(#&3� eO %&� 6,3/8�3� l[[ BI[E�2 "6,0"3=<$,%&" %&�

6,3/8�3� C[AG bHI�EFG! �&, ,3="7, &1- "3*,%7,- abHI�EFG �ADEJd Q="+ 63�%&"8"7 &93, &�

,3="7�MVWAHJG!LJM a%=($, p!�d!

����� ���

�,&90&,- &� 64(#&3� "6,0"3=<$,%&" %&� ,3=+#< 6,3/8�3� &�� 63�*3/$$,&�-

Q=�0&,- �4�#4139%"+ &1 S1$+��3*7, $+,- 0Q,- "3*,%7,- $" <0�$, MVWAHJG!LJM! �

6,3,6/0. S+,S+#,%7, 8, 63Q6"+ 0, "6,0,4,$;/0"&,+ #/8" 5�3/ 6�� 8Q4��$" 0,

S1$+��3*(%��$" $+, 0Q, "3*,%7,!

�`

�� "6<$"0� ;($, "70,+ 0, *3/R��$" &� 63<*3,$$, 6�� 8Q4��$" 0, "#&"4Q%��$"

%&�,3="7�MVWAHJG!LJM!

�.II%+*�@%&I%211+3&�

>%�� !�? b_\HKLMHN�" &� $"0�_ ,0�7*��$" Q0, 0Q� ,3="7�!

����� ����
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����� ��� �� 0��'7#�� C^^ MF

����� ���� O���<� "�& ;#++��:%& )�6& ���# 0��+�'���"�&

"#&"4Q%��$"! �� <0�$, &�� 63�*3/$$,&�- 63Q6"+ 0, "70,+ 7S+� $" &� <0�$,

&�� >HI�EFG ,44/ $" #,&/41g1 !LJM %&10 6"376&.%1 $,-MVWAHJG!LJM a%=($,

p!qd!

t:t�
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�� 63<*3,$$, ,0�7*"+ Q0, 0Q� 6,3/8�3� $" &7&4� NBGAGDE[�%&� �6�7� 8, *3/R��$"

&� 63<*3,$$,$,- a%=($, p!��d

�3+0 63�=.3(%��$" %&1 %�**3,5( &�� 63�*3/$$,&�- #,4< 8, "70,+ 0, %9%��$" &�

,3="7� $" &� <0�$, 6�� "6+8�$�_$"! 
�&< *70"&,+ $" &10 "6+4�*( � &�� $"0�_

! �&10 6"376&.%1 $,- &� <0�$, &�� ,3="7�� 63Q6"+ 0, "70,+ MVWAHJG!LJM a%=($,

p!��d!

3U[H UY

b_\H

����� ���� �� 0��'7#�� 3U[H b_\H CY

�&1%�0Q="+, ,#�4��8"7 1 %�**3,5( &��63�*3/$$,&�-%&�,3="7�!

�,3,#/&. ;4Q6��$" Q0, 6,3/S"+*$, "0<- 63�*3/$$,&�- <6.- 6,3��%+/'"&,+ %&+-

,%#(%"+- ,�&�_ &�� ;+;47��!
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��S1*7, 63�- &�0 LJJEMnDEH

�1 "6<$"01 "0&�4( 8, &�6�8"&18"7 %&1 S+"_8�0%1 �

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( �

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- a~d %&�0

�#,&,=.31&( ��?

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( �

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- a~d %&�0

�#,&,=.31&( ��?

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( �

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- a~d %&�0

�#,&,=.31&( ��?

�DE/�+

p

q
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"�#

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( :

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- a~d %&�0

�#,&,=.31&( �:?

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$(  

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- ~ %&�0

�#,&,=.31&( � ?

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( t

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- ~ %&�0

�#,&,=.31&( �t?

�;/4" %&�0 #,&,=.31&( "3*,%7,- a~d &10 &+$( �

�$"&/5"3" &� 6"3+"=<$"0� &�� #,&! "3*,%7,- a~d %&�0

�#,&,=.31&( � ?

�;/4" %&�0 ~ &10 &+$( �

�$"&/5"3" &� 6"3+"=<$"0� &�� ~ %&�0 bjk


���
�� ��� 
��'()*+�� 0��+�'���"�&

� 639&1 %&(41 $" &10 ,378$1%1 &.0 "0&�490 =31%+$�6�+"7&,+ $<0� *+, &10

6,3��%7,%1 &�� 63�*3/$$,&�- #,+ S"0 63Q6"+ 0, ,0&+*3/5"&,+ $Q%, %&� ,3="7� &��

63�*3/$$,&�-!

K�3)1+ '&

0&+*3/R&" &� 63<*3,$$, &�� 670,#, p!�! �3�%Q=&" <&+ �+ "0&�4Q- S" 63Q6"+ 0,

g"#+0�_0 ,6< &10 639&1 %&(41 a&Q3$, ,3+%&"3/d! T31%+$�6�+"7%&" &��4/=+%&�0

Q0, rl� a%=($, p!�:d!

�!
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����� ���� �� 0��'7#�� Dc_\^ XHYc\JY


0 1 S+,S+#,%7, &1- $"&/53,%1- "70,+ "6+&�=(- $6�3�_$" 0, "#&"4Q%��$" &�

63<*3,$$, %&�0 "g�$�+.&(2 ( 0, 63�*3,$$,&7%��$" &1 $0($1 63�*3/$$,&�- &��

b�j$" Q0,63�*3,$$,&+%&( $Q%. &��$"0�_ !
�3+0 63�=.3(%��$" %&10 "#&Q4"%1 &�� 63�*3/$$,&�- 8, S�_$" $"3+#/ ;,%+#/

6,3/8�3, &�� "g�$�+.&(!

� "g�$�+.&(- $,- S70"+ &1 S�0,&<&1&, 0, S�_$" &� 6"3+"=<$"0� &1- $0($1-

63�*3/$$,&�- &�� $+#3�"4"*#&(! �#"7 ,6�81#"_"&,+ � #9S+#,- $1=,0(- &��

63�*3/$$,&�- 6�� $<4+- $"&,53/%,$"! �� 6,3/8�3� &1- $0($1- &��

63�*3/$$,&�- $6�3�_$" 0, &� S�_$" $Q%. &��$"0�_ !

B_IYJUEJ B\cY

d_V^FNKLBEFWEU]AH]FEe


&@+%2F.%&Ah?lhgfmbnU?o

�&1 $0($1 &�� 63�*3/$$,&�- 5,70"&,+ #,8,3/ 1 ,0&+%&�+=7, $"&,g_ &.0 "0&�490

&�� 63�*3/$$,&�- #,+ &.0 ,0&7%&�+=.0 #.S+#90 6�� ,6�81#"_�0&,+ %&1 $0($1 &��

$+#3�"4"*#&(!

�&� 6,3/8�3�bHI\HLMPEMIHV~AB[IX�6/3=��0 &Q%%"3+- %&(4"-!

� 639&1 %&(41 Q="+ Q0,0 ,_g�0&, ,3+8$<! � S"_&"31 %&(41 $,- S"7=0"+ &1 S+"_8�0%1

&1- $0($1- 63�*3/$$,&�- "09 1 ,$Q%.- "6<$"01 &� 6"3+"=<$"0� &1- S+"_8�0%1-

,�&(-! � &"4"�&,7, %&(41 $,- S"7=0"+ &10 "0&�4( 6�� ,0&+%&�+="7 %&� 6"3+"=<$"0� &1-

S+"_8�0%1- &1- $0($1-! �+, 6,3/S"+*$, %&1 S+"_8�0%1 ���� Q="+ ,6�81#"�&"7 �

#.S+#<- &1- "0&�4(- 6�� "70,+ :���! x6.- 5,70"&,+ #,8,3/ %&� %=($,

p!�p &� 63<*3,$$, $,- S+,8Q&"+ $<0� �� "0&�4Q- #,+ #,&,4,$;/0"+ &+- S+"�8_0%"+-

,6< ���� .- ����! �+ �6<4�+6"- 8Q%"+- $0($1- Q=��0 "gf ,3=(- &10 &+$( :��� 6��

,0&+%&�+="7 %&10 "0&�4( !

����� �$��

%�����$��

����� ���� � ��%;� "�# ;#�=����)"�:��;"%

�� 63<*3,$$, ,0�7*"+ Q0, 0Q� 6,3/8�3� $" &7&4� �KAD[ sEJKDGJ2 6�� "01$"390"+ &�

=3(%&1 *+, 6+8,0/ 4/81%&�63<*3,$$, &��!
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����� ���� ��)�+�0�,�;� "�# 0���7���# BEFWEU] AH]FEe


5�_ *3/R��$" &� 63<*3,$$, 8, 63Q6"+ 0, &� $"&,53/%��$"! 
,4< 8, "70,+ 0,

%90��$" &� 63<*3,$$,$,-$" &10 "6+4�*( &�� $"0�_ !3U[H b_\H

��32*%+�) 3&.@%&I%211+3&�
>%�� !�? BEFGHIJ

Dc_\^ U\\

� #4(%1 &�� %�$;�4�$"&,53,%&( *70"&,+ ,6< &� $"0�_ $" &10

"6+4�*( ! a%=($, p!� d

tpt�



����� ���� ��)�+�0�,�;� "�# 0���7���# b_\H XHW_YJHEY

�+ #,&,=.31&Q- 6,3��%+/'�0&,+ %" $�35( 670,#,! �&10 ,3+%&"3( %&(41

,0,*3/5"&,+ 1 S"#,"g,S+#( S+"_8�0%1 &�� 639&�� #,&,=.31&( &1- #/8" *3,$$(-

"09%&10 639&1 *3,$$(,3+8$�_0&,+ $" $,_3, *3/$$,&, �+ %&(4"- &.0 #,&,=.31&90

a�� � ��d! � S+"_8�0%1 "0<- �6�+��S(6�&" #,&,=.31&( 63�#_6&"+ ,6< &10 /83�+%1

&1- S"#,"g,S+#(- S+"_8�0%1- &1- *3,$$(- %&1 �6�7, ;37%#"&,+ $" &�0 ,3+8$< &1-

,0&7%&�+=1- %&(41- a%=($, p!��d!
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#,&,=.31&90 &��b�j!

�" &� $"0�_ $6�3�_$" 0, S�_$" <4��- &��- #,&,=.31&Q-
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&@+%2F.%&ZcTjbga X^nj_b?n\Tlbd_Thd
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�+, 0, ,44/g��$" &� 6"3+"=<$"0� &�� #,&,=.31&( ,3#"7 0, 6,&(%��$" &� 64(#&3�

!dE_JH

����� ���	 ��)�+�0�,�;� "�# 0���7���# 3QHI_U\ bcVIJ_FV XHW_YJHE

����
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&�� 63�*3/$$,&�-! �,&90&,- S+,S�=+#/ &� 64(#&3� �p "#&"4�_$" $+,�$+, &+-

"0&�4Q- &�� 63�*3/$$,&�- $,-2 #,+ $6�3�_$" 6,3/4414, 0, "4Q*=��$" #,+

&+- &+$Q- &.0 #,&,=.31&90,6< &,,0/4�*,6,3/8�3,!
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"+S+#�_ %#�6�_ #,+ =31%+$�6�+�_0&,+ *+, S+/5�3"- 4"+&��3*7"- &�� b�j #,+ &.0

6"3+5"3"+,#90 &�� "09�+ �6<4�+6�+ �� "70,+ #,&,=.31&Q- *"0+#�_%#�6�_!
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�0.3+$7, $" &��- #,&,=.31&Q- &�� $+#3�"4"*#&( #,+ � &3<6�- 4"+&��3*7,- &��-!

0, ,6,3+8$�_0 &, "7S1 &.0 #,&,=.31&90

0,5�3&90��0 &��- #,&,=.31&Q- $" S"S�$Q0,

Q0,- 63�%.6+#<- �6�4�*+%&(-bj$" 4"+&��3*+#<~AB[IXJ
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�+ #,&,=.31&Q- "70,+ �+ ;,%+#Q- ,6�81#"�&+#Q- $�0/S"- 6�� =31%+$�6�+"7 Q0,-

$+#3�"4"*#&(- ] $+#3�"6"g"3*,%&(-! �" Q0, $+#3�"6"g"3*,%&( � $+#3�"4"*#&(

S+,#370��$" S_� "7S1 #,&,=.31&90�

���- #,&,=.31&Q- *"0+#�_ %#�6�_ azbs ( z�s � zEBEHLD bKH>IJE ] �KBFGAIB
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���- #,&,=.31&Q- "+S+#�_ %#�6�_ a�bs ( ��s � �>EFALD bKH>IJE ] �KBFGAIB
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63�*3,$$,&+%&(-2 *+, &+- ,0/*#"- "6"g"3*,%7,- &.0 S"S�$Q0.0 &�� 63�*3/$$,&�-!

�"0 �6/3=��0 6"3+�3+%$�7 *+, &+- &+$Q- 6�� $6�3"7 0, 6/3"+ Q0,- #,&,=.31&(-

*"0+#�_ %#�6�_! �+ $+#3�"6"g"3*,%&Q- S+,8Q&��0 %�0(8.- Q0, $+#3< ,3+8$<

#,&,=.31&90 *"0+#�_ %#�6�_! �+ $+#3�"4"*#&Q- ,6< &10 /441 S+,8Q&��0 6�44�_-

#,&,=.31&Q- *"0+#�_ %#�6�_ *+, 0, S+"�#�4_0��0 &10 ,0/6&�g1 &.0 63�*3,$$/&.0!

m&%+ %" 6�44Q- "5,3$�*Q- �+ "%.&"3+#�7 #,&,=.31&Q- &�� $+#3�"4"*#&( "70,+

,3#"&�7 *+, &10 ,6�8(#"�%1 <4.0 &.0 S"S�$Q0.0 &�� 63�*3/$$,&�-2 $" ,6�&Q4"%$,

0, $10 =3"+,'<$,%&" "6+64Q�0 "g.&"3+#( $0($1 slP2 $"+90�0&,- %1$,0&+#/ &�

#<%&�- #,+ &10 6�4�64�#<&1&, &1- #,&,%#"_1- $,-!

2 "70,+ %�0S"S"$Q0�+ $" $+, "+S+#( 4"+&��3*7, &�� $+#3�"6"g"3*,%&( ]

$+#3�"4"*#&(! �+, 6,3/S"+*$, � $"&31&(- 63�*3/$$,&�- 6"3+Q="+ &1 S+"_8�0%1 &1-

"6<$"01- 63�- "#&Q4"%1 "0&�4(-! �&��- #,&,=.31&Q- "+S+#�_ %#�6�_2 S" $6�3�_$"
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670,#, q! !


0�7g&" &� 6,3/8�3� $" &��- #,&,=.31&Q- a�ADE sE\AJGEH ~AB[IXd #,89- #,+ &�

6,3/8�3� $" &��- #,&,=.31&Q- "+S+#�_ %#�6�_ a�>EFALD �KBFGAIB sE\AJGEH

~AB[IXd!

�!

��!

�!

��!

�������� 	
��
�������	

&�� �

����� �

����� ���

����� �

����� ���

����� �

����� ���

����� �

����� ���

����� �

����� ���

�����  

����� � �

����� �

����� ���

����� �

����� 
�!

"�#

	-3&/�MkM

�

�

:

 

t

�

p

q

�

��

��

��

�:

� 

�t

��

��S1*7, 63�- &�0 LJJEMnDEH
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4�*+#( 63/g1 *70"&,+ $"&,g_ #/8" nAG &�� S"S�$Q0�� #,+ &.0 ,0&7%&�+=.0 nAG &��

#,&,=.31&( "3*,%7,-! �� ,6�&Q4"%$, &1- 4�*+#(- 63/g1- ,6�81#"_"&,+ %&�0
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A�#!(*

*

A�#(
) )

K�3)1+ '&
�+,;/%&" &� 63<*3,$$, &��670,#, ��!�!
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&1 4�*+#( 63/g1 Ol� $" #/6�+� nAG 6�� Q="+ &+$( f�f2 &� ,0&7%&�+=� nAG &��

,6�&"4Q%$,&�- 8, "70,+ $1SQ0 ,0"g/3&1&, &1- &+$(- &�� ,0&7%&�+=�� nAG &�� /44��

,3+8$�_! 
0 &93, Q0, %�*#"#3+$Q0� nAG "70,+ f�f &<&" 1 &+$( &�� %�*#"#3+$Q0�� nAG &��
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;1$,&+#/! �4Q*g&" &+- &+$Q- &.0 #,&,=.31&90 #,+ &1- %1$,7,-j!

��$64139%&" &,%=<4+,!

��'1&(%&" 69- *70"&,+ 1 $"&,5�3/ &�� #3,&��$Q0�� ,6< &� =,$14<&"31- ,g7,-

R157� %&� �R14<&"31-,g7,-R157�!

�!

��!

���!

�y!

������ '5)	�
��
���� ����� ����������
��
��

����




���
�� ���� �� 0�6+����� "�# $�"%��"�& /

����� ���� �� 0�6+����� "�# $�"%��"�& /

K�3)1+ 6&

^&+/g&" Q0, 0Q�>HI�EFG!

�3/R&" Q0,63<*3,$$,
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c 4�*+#( "0&�4( fcf #,+ 6,3,S"7*$,&,! T3(%1 #,+ %1$,%7, &1- $/%#,-!

0, "#&"4�_0 63/g"+- 4�*+#�_c aesd
0, #,&,0��_0 &10 %1$,%7, &1- $/%#,-

Q0,- 63�%.6+#<- �6�4�*+%&(-bj$" 4"+&��3*+#<~AB[IXJ
&�63<*3,$$,Pbkl�

�$%&� '&
� /&I��� �-3&/� q ��\�
�b�j S+,8Q&"+ S_� "0&�4Q- *+, &1 4�*+#( 63/g1c aesd! � "0&�4( "#&"4"7 &10

4�*+#( 63/g1 ,6�#4"+%&+#< c $"&,g_ &�� S"S�$Q0�� #,+ &�� #,&,=.31&( "3*,%7,-

~!� 4�*+#( 63/g1 *70"&,+ $"&,g_ #/8" nAG &�� S"S�$Q0�� #,+ &.0 ,0&7%&�+=.0 nAG &��

#,&,=.31&( "3*,%7,-! �� ,6�&Q4"%$, &1- 4�*+#(- 63/g1- ,6�81#"_"&,+ %&�0

#,&,=.31&(~!

� "0&�4( "#&"4"7 &10 4�*+#( 63/g1 � $"&,g_ &.0 nAG &�� #,&,=.31&( #,+

&�� #,&,=.31&( "3*,%7,- ~! 
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�&/!(*

*

*

JK/(
 ) )

K�3)1+ '&
�+,;/%&" &� 63<*3,$$, &��670,#, �:!�!
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#,&,=.31&( $"&/ &10 "#&Q4"%1 #/8" "0&�4(- 0, "#&"4Q%"&" &� 63<*3,$$,!

^&+/g&" Q0, 0Q� >HI�EFG2 *3/R&"2 $"&,53/%&" #,+ "#&"4Q%&" &� 63<*3,$$,
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"g,3&/&,+ ,6< &10 &+$( &�� ,0&7%&�+=�� nAG &�� /44�� ,3+8$�_! 
- S�_$" Q0,

6,3/S"+*$,�
��� ��

c aesd

)4Q6��$" <&+ <6�+� nAG "70,+ f�f %&� S"_&"3� ,3+8$<2 8Q&"+ %&10 &+$( f�f #,+ &,

,0&7%&�+=, nAG &�� ,6�&"4Q%$,&�- "09 *+, &, nAG 6�� "70,+ f�f2 &, ,0&7%&�+=, nAG &��

,6�&"4Q%$,&�- "70,+ 7S+, $" ,�&/ &��639&��,3+8$�_!
�10 6,3,6/0. +S+<&1&, &1- 4�*+#(- 63/g1- � =31%+$�6�+�_$" *+, 0, 8Q&��$"
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63<*3,$$,!
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�0&�4Q- ,_g1%1- #,+ $"7.%1-!

0, "#&"4�_0 63/g"+- ,_g1%1- #,+ $"7.%1- #,&/ Q0, "0<- #,&,=.31&(

0, "g1*�_0 69-�+ "0&�4Q- ,�&Q- "613"/'��0 &+- %1$,7"-

Q0,- 63�%.6+#<- �6�4�*+%&(-bj$" 4"+&��3*+#<~AB[IXJ

&�63<*3,$$,Pbkl�

	-3&/$� +G:)�)� �+� 1�P0�)�V
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	, �6"08�$7%��$" "S9 <&+ �+ "0&�4Q- �� #,+ �� ,44/'��0 &1 3�( &�� 63�*3/$$,&�-

,5�_ $"&,;/4��0 &� 6"3+"=<$"0� &�� #,&,=.31&( bjk! 
5�_ � bjk 6,730"+ &10 &+$(

: 1 "6<$"01 "0&�4( 6�� 8, "#&"4"%&"7 8, ;37%#"&,+ %&1 S+"_8�0%1 : &1- $0($1-

63�*3/$$,&�-!�"/44, 4<*+, &� 63<*3,$$, 8,%�0"=7%"+ ,6< &10 "0&�4(  a1 "0&�4(

� ,6�81#"_"&,+ %&1 S+"_8�0%1 � &1- $0($1- 63�*3/$$,&�-2 1 "0&�4( � %&1
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�+, 0, "4Q*g��$" &10 &+$( &.0 #,&,=.31&90 jeN�r� #,+ jeN�r� #,+ *"0+#<&"3,
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