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Σ

. . .

output    σ (Σ υi k (x,xi))

weightsυ1 υ2  υm

. . .

. . .

test vector x

support vectors x1 ... xn

mapped vectors Φ(xi), Φ(x)Φ(x) Φ(xn)

dot product (Φ(x).Φ(xi)) =  k (x,xi)( . ) ( . ) ( . )

Φ(x1) Φ(x2)

        σ ( )

g�=QU O (*'Ww cmu (313+,= C '�1 C O (A' 5B; / , Hx-#13+,=8),' @
b lW+,'t=Q) 9 O C  -B)�. C +�'"/ O 9,9�5 ( C , ' 1 C*5 ( @  O
-B(*'y) 5 ) 6 =8),' -#( 6 hiHx- 9,9 '�. � Sh�� ) =Q) CA5 - ; ' - C O (*' @a9 -:1?'��IJP�t+,'
(*'N. 5BC`9 ( 5 . O 1 C*@ -B(*'
1 5 H 9 O C '�. b & h C +�' O @ ' 5B;�C +,' 7 '
(*),' 6 t J C +,' @ ' C � 5P6 -�h#' ( @ -#(A'W=8) 9 (3-#1 C =81
'�1 5 H 9 O C '�.
=8) 5 ),' @ =8),U 6 ' @aC ' 9�b lW+,'x(*' @ O 6 C3@ -B(*' 6 =8),' -#( 6 hn1 5 HTS�=Q),'�.nSh9� ' =QU:+ C3@�� O J ;z5 O )�. Sh
@A5#6 ��=8),Un-_s O -#.2(3- C =81 9 ( 5 U#(3-BH � =8) 9 - CAC ' (A) (*' 1 5 U:),= C = 5 )GJ � O ` & O � O Q =Q) (*'
U:(A' @A@ = 5 )
' @aC =8Hx- C = 5 )GJ � O ` � �O  )� O ) b lW+,' 6 =8),'�-B(W1 5 H S,=8)�- C = 5 )|= @ ; ' . =8) C*5NC +,' ; O )�1 C = 5 )�� � =8)
9 - CaC ' (A) (A'�1 5 U#),= C = 5 )GJ�� �. #) ` @ U:) �. � $ ) Q2=Q)0(A' U#(*' @*@ = 5 )x' @ C =QHx- C = 5 )GJ�� �. #) `  � $ ) b
; O )�1 C = 5 ) @ 1
-#)rS]' O @ '�. ;z5 ( � J 6 ' -:.2=Q)�U CA5�9 ( 5 S 6 ' H @GC +�- C 1
-#) @ C = 686 S�' @A5#6 �#'�.P'��|1?=8'
) CA6 h} V � � b < 5 (*' 5 �#' ( J) 5 (AH @W5#C +,' ( C +�-#) C +,'YV o ) 5 (*H ( , ( 1
-#)0S�' O @ ' . C*5 (A' U O 6 -B(*=z{
' C +,'
@A5#6 O C = 5 ) b	� ' C -#) 5BC +,'
(P'[o,-#H 9�6 'Y= @`C +�- Cy9]5:6 h) 5 HI=8- 6�7 '
(*),' 6>@ 1 -B) S]'I=8)�1 5 ( 9�5 (3- C ' .�t+,=>13+ 1 5 ) @ = @aC�5B; H O 6 C = 9�6 ' 6 -�h#'
( @ J @ O 13+ C +�- C�C +,' ��( @aC 6 -�h:'
( 5 ) 6 hN1 5 H 9 O C ' @m9 ( 5 . O 1 C*@�t= C +,=8)�1?'
( C -#=Q) @A9 '�1?=���' . @ O S @ ' C*@W5#;mC +,'r'
) C (A=8' @W5#; � } L � � b

g�=Q)�- 6Q6 h#J C +,'x- 6 U 5 (A= C +�H 1 -B) S]'IH 5 .2= �]' . @ O 13+ C +�- C � ),'
'�.p) 5#C S�' @a9 ' 1
= �]' .n-
9 (*= 5 (A= b {}) @ C ' -:.KJ 5 ),' @a9 ' 1
= �]' @ -B) O 9,9 '
(iS 5 O )�. k � � � L 5 ) C +,' ; (3-#1 C = 5 ) 5#;
9�5 =8) C3@ - 68685 � '�. CA5x6 =8' 5 O C3@ =>.2' C +�' C O S�' � - @ hH 92C*5BC =>1
- 6Q6 h#J C +,'r) O H S]' ( 5B; / , @ ) -B)].
C +�' 1 5 (A(*' @A9�5 )�.2=8),U � = @ 1 5 H 9 O C '�. - O C*5 Hx- C =81 - 686 h b lW+,= @ = @ -:13+,=8'*�#'�. S�h O @ =Q)�U - @
9 (*=QHx- 6K5 S�� '�1 C =z�#' ; O )]1 C = 5 )

L
V ( � ( � ���

�
� b � �

/
�
Oz� " * &2O  � � b OK) * � � � wBX )

=8) @ C ' -:. 5#; �!� w ) J,-B)�. C (*' - C =8),U � � kI- @ - 9 -B(3-BHI' C '
( C +�- C ��'yHY=8),=8HI=�{ ' 5 �#'
(W} V#Vi� b

L X



� � ���LJ���K���� K��IK��	F1���yK�H�JLN

["-c�=8),UN.2' @ 1
(A=8S]'�. C +�'�S�- @ =>1 @ 5#; / , Hx-:13+,=Q)�' @ J2��'�) 5 � @ O HYHx-#(A=z{
' @A5 HI'�' H 9 =Q(*=>1
- 6��)�.,=Q),U @ -B)�. C +,' 5 (A' C =>1
- 6 .2'-�#' 6Q5:9 HI'
) C*@ �t+,=>13+�� ' (A' CA5I;z5:6Q685 � b
&�h C +,' O @ ' 5#;,7 '
(*),' 68@ J C +,' 5:92C =8Hx- 6 HI-#(AU:=Q)r1 6 - @A@ = �]'
(d�W- @GC O (*),' .y=8) CA5 -"1 6 - @*@ =���'
(�t+,=>13+ S�' 1 -BHI't- @ '
(*= 5 O @ 1 5 H 9 ' C = CA5 ( 5#; +,=8U#+ o 9 '
( ;z5 (*HI-#)�1?'W1 6 - @*@ = ��' ( @ b / O ( 9 (*= @ =8),U 6 h#J

= C �W- @ ) 5BC =>1?'�. C +]- C �t+�'
) .,= q '
(*'
) Cm7 '
(*),' 6#; O )�1 C = 5 ) @ -B(*' O @ ' .r=8) / , Hx-#13+,=8),' @ J C +�'
h
'
H 9 =8(*=81 - 686 h 6 ' -:. C*5 �#'
(*h @ =QHI= 6 -#(�1 6 - @A@ =��]1
- C = 5 ) -:1
1 O (*-:1?=8' @ -B)].Y/ , @ ' C3@ } L vc� b {}) C +�= @
@ '
) @ '#J C +,'"/ , @ ' C @ ' '
H @�CA5 13+�-B(3-#1 C ' (A=z{
' � 5 (!�U>;?�E0L\J+MUM ) C +,'WU#=z�#'
) C - @a7 =8)I-`Hx-#),),'
(
�t+,=>13+ O 9�CA5 -x1
'
( C -#=Q)�.2' U#(*'
'y= @ =Q)].2' 9 '
)�.,'
) C"5B;�C +,' C h 9 ' 5B;�7 '
(*),' 6 � = b ' b,C +,' C h 9 '
5B; 1 6 - @*@ =���' ( ) O @ ' . b

{}),= C =>- 6 � 5 ( 7 - Cyu l��rl &�' 686 Fm-BS @`;z5 1 O @ '�. 5 ) q R E � 5#92C =81 - 6 13+�-#(*-:1 C '
("(*' 1 5 U o
),= C = 5 ) ) J - 9 ( 5 S 6 '
H �t+,' (A' C +,' C � 5 Hx-B=8)�= @A@ O ' @ -#(A'01 6 - @*@ =��]1 - C = 5 ) -#1
1 O (3-#1?h~-B)].
1 6 - @*@ = �]1 - C = 5 ) @A9 '
' . b R 5 ) @ 'is O '
) CA6 h#J @A5 HI'i'*q 5 ( C � ' ) C =8) C*5pC +,'i=8H 9 ( 5 �:'
HI'
) CT5#;
/ , Hx-#13+,=8),' @�5 ) C +�' @ '`= @A@ O ' @ J 6 ' -#.,=Q),U CA5 C +�'��pBDL+H��G@%R � � HY' C + 5 . ;z5 (W=8)�1 5 ( 9�5 (3- CAo
=8),U 9 (*= 5 ( 7 ) 5 � 6 ' .,U#'t-BS 5 O C C (*-#) @a;z5 (*HI- C = 5 ) =Q)r��-B(*=8-#)�1?' @ Sh C (3-B) @a;z5 (*HI=Q)�Ur/�, @ J:-B)].
C +�'
	�JU= � �UJU= � J[HWHI' C + 5 . ;z5 ( @A9 ' ' .2=8),U O 9 1 6 - @A@ =��]1
- C = 5 ) b lW+,= @ �W-�h#J�/�, Hx-#13+,=8),' @
S�' 1
-#HI'P1 5 H 9 ' C = C =z�#'��t= C + C +,'yS�' @aC -c��-#= 6 -BS 6 'y1 6 - @*@ =���'
( @ 5 )iS 5BC + q R E -B)]. 5 S�� ' 1 C
(*' 1 5 U#),= C = 5 ) C - @a72@ } � J�j,J L � � b

u ) 5#C +,' ( =8),= C =>- 6 ��' - 7 ),' @*@�5B; / , Hx-#13+�=Q),' @ J 6 ' @A@ - 9,9 -#(A' ) C =Q) q R E - 9�9,6 =>1
- C = 5 ) @�t+,=>13+ -#(A'T13+]-B(3-#1 C '
(*=�{ ' .�Sh 685 � ) 5 = @ ' 6 '-�#' 68@ J#��- @�C +�- CPC +,' @ =�{ ' 5#; C +,'As O -#.,(*- C =>1
9 ( 5 U:(*-#HYHI=8),U 9 ( 5 S 6 '
H @ 1 - 6 ' . �t= C + C +,'i) O H S]' ( 5#; / O 9,9�5 ( C , '�1 CA5 ( @ b lW+,= @ �W- @
. O ' CA5�C +�' ; -#1 CNC +�- C =Q) � X:w ) J C +,' s O -:.2(3- C =>1 9 -B( C 1 5 ) C -#=Q),'�. - CT6 ' - @aC - 686 / , @ *
C +�'"1 5 HYH 5 ) 9 (*-:1 C =>1?' �W- @ CA5 '[o C (*-:1 C C +�'P/ , @ Sh U 5 =8),U C +,( 5 O U:+ C +,' C (3-B=8),=Q)�UN.,- C -
=8)~13+ O ) 7@ �t+�= 6 'x(A' U O 6 -B( 6 h C ' @aC =8),U ;z5 ( C +,' 9�5:@*@ =8S,= 6 = C h C +�- CT@A5 HI' 5B;�C +�' 9 - CAC ' (A) @
C +]- C ��'
(*'t=8),= C =8- 6Q6 hI) 5BC =8.,'
) C =���' .i- @ /�, @ C O (*) 5 O C CA5 S]'�1 5 HI'`/�, @ - C - 6 - C '
( @ C -BU:'� ) 5BC ' C +�- C �t= C + 5 O C 13+ O ) 7 =8),U]J C +,' @ =z{
' 5B;�C +�'NHx- C (*=�o�� 5 O 6 .iS�' b 6�b JN�t+,' (A' b
= @WC +,'r) O H S]' ( 5B; - 686KC (*-#=Q),=8),UI'[o,-#H 9�6 ' @ ) b s +�- C +]- 9,9 '
) @ = ; ��'r+�-c�#'r-Y+,=8U#+ o ) 5 = @ '
9 ( 5 S 6 '
H���{}) C +,= @ 1
- @ ':J2HI-#)h 5B;�C +,' @A6 -#1 7 ��-B(*=>-BS 6 ' @ � O �t= 686 S�' 1 5 HI'r) 5 )N{ '
( 5 J2-B)].
- 6862C +,'"1 5 (A(*' @A9�5 )�.2=8),Uy'[o,-#H 9�6 ' @ �t= 686 S�' 1 5 HI'`/ , @
b g 5 ( C +,= @ 1
- @ ':J#-N.2'�1 5 H 9�5:@ = C = 5 )
- 6 U 5 (A= C +�H ��- @`9 ( 5:9]5�@ '�. } L � � Jn�t+�=813+ = @ S]- @ ' . 5 ) C +,' 5 S @ ' (f��- C = 5 ) C +�- C ) 5BCr5 ) 6 h
1
-#)A� ' 6 ' -c�:' 5 O C C +,'�) 5 ) o /�, '[o,-BH 9,6 ' @ � = b ' bBC +�'  O �t= C + � O ` k ) ; ( 5 H C +,'`1 O (*(A' ) C
13+ O ) 7 J,S O C - 6>@A5I@A5 HI' 5#;mC +,' / , @ J�' @A9 ' 1?=>- 686 h C + 5:@ ' C +�- C +,= C"C +�' O 9,9 '
(`S 5 O )�.,-#(Ah� = b ' b � O ` � ) b {}) ; -#1 C J 5 ),'I1
-B) O @ 'x13+ O ) 72@ �t+,=>13+ . 5 ) 5#C '-�#'
) 1 5 ) C -B=8) - 6Q6 / , @ J
-B)].iHx-;o2=8HI=�{ ' 5 �#'
( C +,'T1 5 (A(*' @A9�5 )�.2=8),U @ O S o	9 ( 5 S 6 ' H @ b /2< q } L wJ]V:wJ]V#kc��'[o 9,685 (*' @
-B) '[o C (*'
HI'~1
- @ '#J��t+,'
(*' C +,' @ O S o	9 ( 5 S 6 ' H @ -B(*' 13+ 5�@ ' ) @A5 @ HI- 6Q6PC +�- C�5 ),' 1
-#)
@A5#6 �#' C +,'
H -B)�- 6 h C =81 - 686 h b /'-�#' (*- 6�9 O S 6 =81y. 5 HI-#=Q)�/ , 9 -:1 7 -#U#' @ -#)�. 5:92C =8HI=�{ '
( @ -B(*'
6 = @aC '�. 5 ) C +,'���'
S 9 -#U#' + CACA9Gced	d � � � b 7 '
(*),' 6 o Hx-#13+,=8),' @ b 5 (*U b g 5 (IH 5 (*' .2' C -B= 6>@T5 )
C +�' 5#92C =QHI=z{ - C = 5 ) 9 ( 5 S 6 ' H�J @ ' 'A} L j;� b

q ) C +�' C +,' 5 (A' C =>1
- 6�@ =8.2':J C +,' 6 '�- @aC O )].2'
( @ C*55 . 9 -B( C`5#; C +,'x/ , - 6 U 5 (*= C +,H =Q)�= o
C =>- 686 h��W- @WC +,' 9 (*' 1
= @ 'r( 5#6 ' 5B;�C +�' 7 ' (A),' 6 J�-B)�.�+ 5 � -|1
'
( C -#=Q) 7 ' (A)�' 6 13+ 5 =81
'�� 5 O 6 .
=8)�� O ' )�1?' C +,' U#'
)�'
(3- 6 =�{�- C = 5 )�-#S,= 6 = C h b {}) C +�- C (*' @A9 '�1 C J C +,' 1 5 ),),'�1 C = 5 ) CA5 (*'
U O 6 -B( o
=z{ - C = 5 ) C +,' 5 (Ah 9 ( 5 ��=>.2'�. @A5 HI'W=Q) @ =8U#+ C b g 5 ( 7 ' (A)�' 6Qo S�- @ '�. ; O )]1 C = 5 )x'*o 9 -B) @ = 5 ) @ J 5 ),'
1
-#) @ + 5 � C +�- C U:=��:'
)n-i(A' U O 6 -B(*=�{�- C = 5 ) 5:9 ' (*- CA5 (#� Hx- 9,9 =Q),U C +�' ; O )�1 C = 5 ) @P5#; C +,'
6 ' -B(*),=8),U|Hx-#13+�=Q),'Y=8) C*5 @A5 HI' . 5BCy9 ( 5 . O 1 Cr@a9 -:1?':J C +,' 9 ( 5 S 6 '
H 5B; HI=8),=8HY=z{
=8),U C +,'

L �



(*'
U O 6 -#(A=z{
'�.|(*= @A7
%�� & � } � �0` % & /)( } � � � �

V ( � � ( � � w �()
� �t= C +~-|(*'
U O 6 -B(*=�{�- C = 5 ) 9 -B(3-BHI' C '
( � � k ) 1 -B) S]'1�t(A= CaC '
)~- @ -i1 5 ) @aC (3-B=8),' . 5#92C = o
HI=�{�- C = 5 ) 9 ( 5 S 6 '
H b g 5 ( 9 -#( C =81 O 6 -B(W13+ 5 =>1?' @ 5B;�C +,' 6Q5�@A@ ; O )�1 C = 5 )GJ2= C�; O ( C +,'
(W(*' . O 1?' @
CA5 -T/ , C h 9 'Fs O -#.,(*- C =>1 9 ( 5 U#(3-BHIHI=Q)�U 9 ( 5 S 6 ' H b lW+,' 6 - CaC ' ( C + O @ = @ ) 5#C @A9 '�1?=��]1 CA5
/ , HI-:13+,=8),' @ J]S O C = @ 1 5 HIH 5 ) C*5 -xH O 13+	�t=>.2'
(y1 6 - @*@�5#; - 9,9 ( 5 -#13+,' @
bWs +�- C U:' C*@
685:@aC =Q) C +,'`U#'
)�'
(3- 6 1 - @ '#J#+ 5 � '-�#'
(�JB= @ C +,' ; -:1 C C +�- C C +,' @a5:6 O C = 5 )|1
-#) O @ O - 686 h S�'"'*o o
9 (*' @*@ '�.T=8) C ' (AH @ 5B; - @ Hx- 686 ) O H S]' ( 5B; / , @
b lW+,= @ @A9 '�1?=��]1 ; '�- C O (A' 5#; /�, Hx-#13+,=8),' @
= @ . O ' CA5 C +,' ; -#1 C C +�- CWC +,' C h 9 ' 5B; (*'
U O 6 -#(A=z{ - C = 5 )|-#)�. C +,'y1 6 - @*@ 5#;G; O )�1 C = 5 ) @�C +�- C
C +�'P' @ C =QHx- C 'y= @ 13+ 5:@ '
) ; ( 5 H -B(*'`=8) C =8Hx- C ' 6 hi(A' 6 - C ' .S} L#L J�V#Xc� c�C +,'T/ , - 6 U 5 (A= C +�H = @
'-s O =z��- 6 '
) CWCA5 HI=8),=QHI=z{
=8),U C +�'P(*'
U O 6 -B(*=�{ ' .|(*= @a7|5 ) C +,' @ ' C�5B;�; O )�1 C = 5 ) @

� �. 0) ` �
O
� O t �! O $' 0) � $ $ � w#w )

9 ( 5 �=8.2'�. C +�- C t -B)]. � -B(*'`=8) C ' (A(*' 6 - C ' . S�h
t �! O $' 
 ) ` �\� � t )*�. O $*,V) � � � t )[�! 
 $-, )f) , � w �e)

l 5rC +,= @ '
)�.KJ t = @ 13+ 5�@ ' )x- @ - M (A' '
) � @ ; O )]1 C = 5 ) 5B; � � �IJ ;z5 ( =Q) C +�- C 1
- @ ':J C +,'"(*=QU:+ C
+�-#)�. @ =>.2' 5B; � w �() '-s O - 68@

� t �. 0O'$-, ) � � � � � t )[�! �
e$-, )f) ` � t �. 0O'$-, ) �����  ��,V)') ` t �! POf$' �
i)[, � w �%)
g 5 (t=Q) @ C -B)�1
'#J,- M - O @*@ =8-#) E &Wg 7 '
(*),' 6]C + O @ 1 5 (A(*' @A9�5 )�. @ C*5 (*'
U O 6 -B(*=�{�- C = 5 ) �t= C +�-
; O )�1 C = 5 )�- 6 1 5 ) C -B=8),=8),Ux- @A9 ' 1?=��]1r.2=�q '
(*'
) C =>- 6K5:9 ' (*- CA5 ( b

{})n/ , Hx-#13+�=Q),' @ J C +,' 7 '
(*),' 6 C + O @�9�6 -�h @ -x. O - 6 ( 5#6 ' c �]( @aCA6 h#J]= C .,' C ' (AHI=8),' @�C +,'
1 6 - @*@y5B;�; O )�1 C = 5 ) @ � w#w ) C +�- CrC +,' @A5#6 O C = 5 ) = @yC - 7 ' ) ; ( 5 H�Q @ '�1 5 )�. 6 h#Jn�=>- � w �e) J C +,'
7 ' (A)�' 6 .2' C '
(*HI=Q),' @WC +�' C h 9 ' 5B; (A' U O 6 -B(*=z{ - C = 5 ) C +]- C = @ O @ ' . b

s ' 1 5 )]1 6 O .2' C +,= @�@ ' 1 C = 5 )�Sh|) 5BC =81
=Q)�U C +�- CtC +,' 7 '
(*),' 6 HI' C + 5 . ;z5 (�1 5 H 9 O C =Q),U
. 5#C�9 ( 5 . O 1 C*@ =Q) ; '�- C O (A' @A9 -:1?' @ = @ ) 5BC (*' @aC (*=81 C '�. C*5 / , Hx-:13+,=Q)�' @ b {})�.2' ' .KJ�= C +�- @
S�'
'
) 9�5 =8) C '�. 5 O C C +�- C = C 1 -B)IS�' O @ ' . CA5 .2'*�:' 685#9 ) 5 ) 6 =8),' -#( U#' ),'
(3- 6 =z{ - C = 5 ) @�5B; -B)h
- 6 U 5 (A= C +�H C +]- C 1 -B)NS�' 1 - @aC =8) C ' (AH @m5B; . 5#C�9 ( 5 . O 1 C3@ J @ O 13+T- @�9 (*=Q)�1
= 9 - 6 1 5 H 9�5 ),' ) C
-B)]- 6 h @ = @ } V L �	J�-#)�.0- ) O H S]' ( 5B; .2'*�:' 685#9 HI' ) C3@ +�-c�#' ;z5:6Q685 � '�. C +,= @ '[o,-BH 9,6 ' b

� 	 K � H�KF�	N

s 'r) 5 � C - 7 'r-I1 685:@ '
( 6855#7 - C�C +,'r= @A@ O ' 5B;mC +,' @ =8HY= 6 -B(*= C h|HI'�- @ O (A':J 5 ( 7 ' (A)�' 6 J t b
{}) C +,= @"@ ' 1 C = 5 )GJ ��' C +,=8) 7 5B; 5 - @ - @ O S @ ' C�5B;�C +,'W�:' 1 CA5 ( @A9 -:1?' v�� J ��
 3� ) J

'
)]. 5 � '�.��t= C + C +,'N1
-#) 5 ),=>1
- 6 . 5BCt9 ( 5 . O 1 C � X ) b
����� �������������! #"%$&�'���("*)
/ O 9�9]5�@ 'W��'N-B(*'rU#=z�#' ) 9 - CaC '
(*) @  _3	v�� �t+,'
(*'rH 5:@aC =Q) ;z5 (AHx- C = 5 )�= @ 1 5 ) C -B=8),' .0=8)
C +�' � o	C + 5 (3.2' ( 9 ( 5 . O 1 C*@ � H 5 ) 5 HI=>- 6>@ ) 5#; ' ) C (A=8' @ }  � 
 5B;  J

}  � 
�+ � ,-,*, � }  � 
-, $ � wBv )

L w



�t+,' (A'a^ ";$*,*,-,*$ ^�� 3 8 L $*,-,*,[$ 
 < b {}) C +�- C 1
- @ ':J�� '|HI=8U#+ C 9 (A' ; '
( C*5 J��eHZLf@"�[H C +,' @ '
9 ( 5 . O 1 C`; ' - C O (*' @ J�-#)�.	� 5 ( 7 =8) C +,' ; ' - C O (*' @A9 -#1
'�� 5B; - 6Q6�9 ( 5 . O 1 C3@"5#; � '
) C (*=Q' @
b
{})_�= @ O - 6 (A'�1 5 U:),= C = 5 ) 9 ( 5 S 6 '
H @ J#�t+,'
(*'T=8Hx-BU#' @ -#(A' 5B;DC '
)n(*' 9 (A' @ ' ) C ' .�- @ �:' 1 CA5 ( @ J
C +�= @ � 5 O 6 .N-BH 5 O ) C�CA5 '*o C (3-#1 C =Q)�U ; ' - C O (*' @ �t+,=813+ -B(*' 9 ( 5 . O 1 C3@�5#; =Q)�.,=��=>. O - 6�9 =�o2' 6>@
b

g 5 ( =8) @aC -B)]1?'#J=8) v � Jr��'`1 -B)i1 5#686 '�1 C - 6Q6 H 5 ) 5 HI=8- 6�; '�- C O (A'`'[o C (3-#1 CA5 ( @ 5#; .2'
U:(A' '
V =Q) C +,'r) 5 ) 6 =8),' -#(WHI- 9

� c v � u �k` v�� � wBj )
� }  � " $ }  � � )yxu � }  � � " $ }  � �� $ }  � " }  � � )+, ��� k )

lW+,= @ - 9,9 ( 5 -:13+ � 5 ( 72@ ��),' ;z5 ( @ HI- 6Q6�C*5 h '[o,-BH 9,6 ' @ J S O C = CI; -B= 68@ ;z5 (Y(*' - 6 = @ C =81 - 686 h
@ =�{ ' . 9 ( 5 S 6 '
H @
c�;z5 ( 
 o .,=QHI'
) @ = 5 )�- 6 =Q) 9 O C�9 - CaC ' (A) @ J C +,'
(*'r'[o2= @ C


�� ` ��
 � �  L )	��
� ��
  L )	� ��� L )
.2=�q�' (A' ) C H 5 ) 5 HI=>- 6>@ � wBv ) J�1 5 H 9 (*= @ =Q)�U0- ; ' - C O (*' @a9 -:1?' � 5#; .2=8HI'
) @ = 5 )�- 6 = C h 
�� b
g 5 (�=8) @ C -B)�1
'#J�- 6 (A'�-#.2h L �A6 L � 9 =�o2' 6 =8) 9 O C =QHx-#U#' @ -B)�.�-IH 5 ) 5 HI=8- 6 .2' U#(*'
' � `�w
h=Q' 6 .0-x.2=8HI'
) @ = 5 )�- 6 = C h 5B; L k "�� b

{})n1?' ( C -B=8)�1
- @ ' @ .2' @ 1?(*=QS�' .�S�' 685 �rJ C +,'
(*'N'*o= @aC*@ J�+ 5 ��'*�:'
(�J,- ��-�h 5B; �U>;?�E � HIBDC(Y=2>%H�E0Lf>i= � �*HZMW=8) C +,' @ 'T+,=8U#+ o .2=8HI'
) @ = 5 )�- 6G; ' - C O (*' @A9 -:1?' @ �t= C + 5 O C '[o 9,6 =>1?= C ' 6 h�Hx- 92o
9 =8),Ux=8) C*5IC +,' H c ShiHI' -#) @t5#;�7 '
(*),' 6>@ ) 5 ) 6 =8),'�-B(t=8) C +,'r=8) 9 O CP@a9 -:1?' v�� b lW+ O @ J�= ;
C +�' @ O S @ '-s O '
) C�9 ( 5 1
' @*@ =8),UN1
-#)xS]'y1
-#(A(*=8' . 5 O C O @ =Q),U . 5BC�9 ( 5 . O 1 C*@ '[o,1 6 O @ =z�#' 6 h#Je� '
-B(*'y-BS 6 ' CA5 .2'�- 6 �t= C + C +,'r+�=QU:+�.,=QHI'
) @ = 5 )�- 6 = C h b

lW+,' ;z5:6Q685 �t=Q)�U @ '�1 C = 5 ) .2' @ 1
(A=8S�' @ + 5 � . 5#Cn9 ( 5 . O 1 C3@ =Q) 9�5#6 h) 5 HI=>- 6r; '�- C O (A'
@A9 -#1
' @ 1
-#)0S�'N1 5 H 9 O C '�.i' �|1?=8'
) CA6 h b

���� � ������������� $��  "*$ �(���("�����$ � "*)���������� " �! "�!# "*�$�#"%� )
{}) 5 (3.2'
( C*5 1 5 H 9 O C 'N. 5BC"9 ( 5 . O 1 C*@t5#;mC +,' ;z5 (*H � � �. #) � � �. w )f) JG��'r'
H 9,685 h 7 '
(*),' 6
(*' 9 (*' @ '
) C - C = 5 ) @ 5B;�C +�' ;z5 (*H

t �! n$f w ) ` � � �. #) � � �! w )')[$ ��� V )
�t+,=>13+ - 6Q685 � O @ CA5 1 5 H 9 O C ' C +,' ��- 6 O ' 5#;KC +,'r. 5#C 9 ( 5 . O 1 C =8)��k�t= C + 5 O C +�-c�=Q)�U CA5
1
-#(A(*h 5 O CPC +,'YHx- 9 � b lW+�= @ HI' C + 5 .	�W- @ O @ '�.pSh } v%� CA5 '*o C '
)]. C +�'�� J*C0J*Lf@;R B�h-JU=� >%L+HZLf@%BDHm+h 9 '
( 9,6 -#),'N1 6 - @*@ = ��' ( 5B; } X L � CA5 ) 5 ) 6 =8),' -#(`/ O 9�9]5 ( C , '�1 C*5 ("Hx-:13+,=Q)�' @ b {})
} L �	J � = @ C '
(*HI' . C +�'aRgBDC#JU@;L+B�hi@;HIB!>;C�MIEG@��UJ
J-#)�. O @ ' .x=8) C +,'P1 5 ) C '*o C 5B;KC +,' 9�5BC '
) C =>- 6
; O )�1 C = 5 ) 1 6 - @*@ =��]1
- C = 5 )�HI' C + 5 . C*5 '*o 9 (A' @A@"C +,'I. 5#CP9 ( 5 . O 1 C S�' C ��'
' )p' 6 '
HI'
) C3@`5#;� =8) C ' (AH @W5B; ' 6 '
HI' ) C3@t5B;mC +,'r=8) 9 O C"@a9 -:1?' b

s +�- C . 5 ' @ t 6Q55:7 6 = 7 ' ;z5 ( C +,'p1 - @ ' 5B;y9]5:6 h) 5 HY=>- 6W; '�- C O (A' @ � s ' @aC -#( C Sh
U#=z�=Q)�UY-#)0'*o,-BH 9,6 'A} VBv;� ;z5 ( 
 ` � ` V b g 5 ( C +,'rHx- 9

� � c � }  � "%$ }  � � ) xu � }  � � " $ }  � �� $ }  � " }  � � $ }  � � }  � "*)[$ ��� X )
. 5#CW9 ( 5 . O 1 C*@ =8)�� C - 7 ' C +,' ;z5 (*H

� � � �. #) � � � �. 0w )f) `j}  � � " }  0w � � " � }  � �� }  0w � �� � VN}  � " }  � � }  0w � " }  Pw � � ` �! �  0wz) � $ ���%�()
L �



= b ' b2C +,'N.,' @ =Q(*' . 7 ' (A),' 6 t = @�@ =QH 9,6 h C +,' @ s O -B(*' 5#;mC +,'N. 5BC�9 ( 5 . O 1 C =Q)�=8) 9 O C`@A9 -:1?' b
lW+,' @ -BHI'�� 5 ( 72@�;z5 (P-B(*S,= C (*-#(Ah 
�$��l3�� } vc� c - @ - @aC (3-B=8U#+ Ca;z5 (f�W-B(3.|U:'
),' (*- 6 =z{ - C = 5 )
5B; -N(*' @ O 6 CW9 ( 5 �#'�.x=Q) C +,'y1 5 ) C '[o CW5B;�9�5#6 h) 5 HI=>- 6 - 9�9 ( 5 o2=8Hx- C = 5 )	} L � JF�'
HIHx-YV b L �	J��'P+]-c�#' c
p X7Y_e�Ysz�n�V�njYtRrO�� J� C0J � � HX>�? @\E  3 v � HX>�H�!NJ �;J��[HX>;L � � �. #) � !G>cM*J�J[CPHZL+B!J[M
@;L\J�@;RDRrEG>cMUM+B!T*R�J � �XH�!�=2JKY%L\J\Ja>;Lf=eJ[L\J\= E0Lf>i= � �*H!MW> ��H�!NJ�J*CGHIL+B!J[MW> �  ���� !GJ[C	H�!NJ �U>;L+LfJ �
MIEN>%C0=%BDC(YA|2J*L+C0J*R��U>;?�E � HIBDC(Y�H"!GJa=e>;HpE0L\>-= � �[H~> � �;J��[HX>;LUMW? @\E2EGJU=�T � � � B M

t �. n$f w ) ` � � � �. #) � � � �. w )f) ` �! �  w ) � , ��� w )
p X7Y4Ytv�� s 'N.2=8(A'�1 C*6 hi1 5 H 9 O C '

� � � �. 0) � � � �. PwD)f) ` ��
�+��	�	�	� � 
-,U� " }  � 
 + � ,*,*, � }  � 
 , � }  Pw � 
 + � ,-,*, � }  0w � 
 , �����e)

`
�� ��
f� " }  � 
 � }  Pw � 
 ��

�

` �! �  0wz) � , ��� �%)

{}) @aC ' -:. 5#;"5 (3.2'
(*' . 9 ( 5 . O 1 C*@ J ��' 1 -B) O @ ' O ) 5 (*.2' (A'�. 5 )�' @TCA5 5 S C -B=8) -pHx- 9� � �t+,=813+�h�=8' 6 . @NC +,' @ -#HY' ��- 6 O ' 5B;WC +,' . 5#C 9 ( 5 . O 1 C b l 5�C +�= @ '
)�.GJ � '|+]-c�#' CA5
1 5 H 9 ' ) @ - C ' ;z5 ( C +,' H O 6QC = 9,6 ' 5 1
1 O (A' )�1?' 5#; 1?'
( C -#=Q)~H 5 ) 5 HI=8- 68@ =Q) � � S�h @ 1 - 6 =Q)�U
C +�'�(A' @a9 ' 1 C =z�#'W'
) C (A=8' @ 5#; � � �t= C + C +,' @ s O -#(A'W( 5�5#C*@ 5#;]C +,'
=8( ) O H S]' ( @�5#;K5 1 1 O (*'
)]1?' b
lW+,' )GJ,Sh C +�= @ .,'[��),= C = 5 ) 5#; � � J�-B)]. ��� w ) J

� � � �! 0) � � � �! w )') ` � � � �! 0) � � � �! w )') ` �. �  w ) � , ��� v )
g 5 (m=8) @aC -#)�1?':J�= ;�
|5B;2C +,' ^ O =8) � wBv ) -B(*' 'is O - 6 J�-B)�. C +,'W(*'
Hx-B=8),=8),U 5 ),' @ -B(*' .2=�q '
(*'
) C J
C +�'
) C +,'r1 5 '��|1
=Q' ) C =8) C +�'y1 5 (*(A' @a9�5 )].2=Q)�UT1 5 H 9�5 )�'
) C�5#; � � = @ � ���  
 � L )	� } ;z5 (
C +�'rU#'
)�'
(3- 6 1
- @ ':J,1 ; b V#Xc� b g 5 (F� � J C +,= @�@ =QH 9,6 h|HI' -#) @�C +]- C } VBvc�

� � �. #) ` � }  � � " $ }  � �� $� V1}  � " }  � � )[, ��� j )
{ ;  (*' 9 (*' @ '
) C*@ -B) =8HI-#U#'��t= C + C +,'p' ) C (A=8' @ S]' =Q)�U 9 =�o' 6 ��- 6 O ' @ J ��'n1
-#) O @ '

C +�' 7 '
(*),' 6 �. �  w ) � CA5 � 5 ( 7 =8) C +,' @a9 -#1?' @A9 -B),)�' .|Sh 9 ( 5 . O 1 C*@W5B; -B)h � 9 =�o' 68@ *
9 ( 5 �=8.2'�. C +�- C ��' -#(A'�-BS 6 ' CA5 . 5`5 O (p� 5 ( 7y@a5:6 ' 6 hP=8) C ' (AH @m5B; . 5#Cm9 ( 5 . O 1 C*@ J;�t= C + 5 O C
-B)hP'[o 9,6 =81
= C O @ -BU:' 5B; -"HI- 9,9 ' . 9 - CaC '
(*)1� � �. #) b \ @ =Q)�U 7 ' (A)�' 6>@G5B;2C +,' ;z5 (*H ��� w ) Jc� '
C - 7 ' =8) CA5 -#1 1 5 O ) C +,=QU:+,'
( o 5 (3.2'
( @aC - C = @ C =81 @ �t= C + 5 O C�C +,'W1 5 HTS,=8)�- CA5 (*=>- 6 '*o 9�6Q5�@ = 5 ) � 1 ; b��� L )f) 5#;�C =QHI't-B)�. HI'
H 5 (*hN1 5 H 9,6 '*o2= C h��t+�=813+YU 5 ' @ - 6Q5 ),UP- 6 (*' -:.2h��t= C +IH 5 .2' (*- C ' 6 h
+,=8U#+ 
 -B)�. � b

l 5 1 5 )�1 6 O .,' C +,= @t@ '�1 C = 5 )�J2) 5BC ' C +�- C = C = @W9�5:@*@ =QS 6 ' CA5 H 5 .,= ; h ��� w ) @ O 13+ C +�- C = C
Hx- 9�@ =8) CA5YC +�' @a9 -:1?' 5B; - 686 H 5 ) 5 HI=8- 68@ �iE9HX>y.2' U#(*'
' � J�.,'[��),=8),U	} VBvc�

t �. p$' PwD) ` �'�! �  0w ) � L ) � , � � k )
L �



� � K���� K�N\K�H�J��'H	� 	 �-� �*�*�W� ��J��	K#N �,H � �'H�K �W� 	 ���W
CK#N

{})l�t+�- CW;z5#68685 � @ Jr��' �t= 686K6Q55#7 - CWC +,=8),U @�C +,' 5BC +,'
( �W-�hI( 5 O )�.KJ,-#)�. @aC -#( C �t= C + C +,'
7 ' (A)�' 6	b M =z�#' ) @A5 HI' 7 ' (A),' 6 ; O )�1 C = 5 )GJ�1 -B)l� 'r1 5 ) @aC ( O 1 C - ; ' - C O (*' @a9 -:1?' @ O 13+ C +�- C
C +�' 7 ' (A)�' 6 1 5 H 9 O C ' @"C +�'Y. 5#C`9 ( 5 . O 1 C =8) C +]- CP; ' - C O (*' @A9 -#1
' � lW+,= @ s O ' @ C = 5 )p+�- @
S�'
'
)0S,( 5 O U:+ C C*5TC +,'N- CAC '
) C = 5 ) 5B;mC +,'yHx-#13+�=Q),' 6 ' -#(A),=8),UI1 5 HYH O ),= C hxSh_} L J,v,J�VBv;� b
{}) ; O )]1 C = 5 )]- 6 -B)�- 6 h @ = @ J C +,' @ -BHI' 9 ( 5 S 6 '
H +�- @ S�'
'
) @ C O .2=8' . O )�.2'
( C +�'"+,'�-#.2=8),U 5#;
�WBDRzT\J*L+H MIEG@��UJ LfJXE0L\J+M*J*CGHX@;HIB!>;CNM 5B;�7 '
(*),' 68@ bru U 55 .nH 5 ) 5 U#(3- 9 + 5 ) C +�' ; O )�1 C = 5 )�- 6
-B)]- 6 h C =81 C +,' 5 (*h 5#;,7 '
(*),' 68@ = @ } wc�IQB=8)�.2' ' .KJB- 6 -#(AU:' 9 -B( C�5#;2C +,' HI- C ' (A=>- 6 =Q) C +,' 9 (A' @ ' ) C
@ ' 1 C = 5 ) = @ S�- @ '�. 5 ) C +�- C � 5 ( 7 b

lW+,'
(*'�= @ 5 ),'�H 5 (*'"- @a9 ' 1 C =Q) �t+,=813+ C +,= @ @ ' 1 C = 5 )|.2=�q '
( @ ; ( 5 H C +,' 9 (*'*�= 5 O @ 5 ),' c
C +�' 6 - CaC '
(P.2' - 6 C �t= C +_�#' 1 CA5 (A=>- 6 .�- C - b lW+,'T(*' @ O 6QC*@ =8) C +�' 1 O (A(*'
) C`@ ' 1 C = 5 )GJ]=Q)n1 5 ) o
C (3- @aC J + 5#6 . ;z5 (I.�- C - .2(3-c�t) ; ( 5 H . 5 HI-#=Q) @ �t+�=813+ ),'
'�.�) 5 -#.�.2= C = 5 )�- 6t@aC ( O 1 C O (*'
5BC +,'
( C +�-B) C +,' H S�'
=8),UI) 5 )�'
H 92C h @ ' C*@ 5 b lW+,= @ U:'
),' (*- 6 =z{
' @ 7 '
(*),' 6 6 ' -#(A),=8),UI- 6 U 5#o
(*= C +,H @PCA5 - 6 -#(AU:' ) O H S]' ( 5B;W@ = C O - C = 5 ) @ �t+�'
(*'I-l�:' 1 C*5 (*=8- 6 (A' 9 (A' @ ' ) C - C = 5 )n= @ ) 5BC
(*' -#.,= 6 h|-c��-B= 6 -#S 6 ' } L � J L VJ,X � � b

s ' @aC -#( C �t= C + @A5 HI'yS�- @ =81y.2'*��),= C = 5 ) @ -B)�.0(*' @ O 6 C3@
b
��i��hRLn�V,nuYsR k�����X7cAd d�c!V,X>njb�� �~B �;J[C	@�|2J*L+C0J*R t @;C#=~EG@;HIHKJ*L+CNM  ";$-,*,*,*$' P/ 3�5��
H�!NJ b 6�b ? @;HIL+B � 	

c ` � t �! PO\$' �
i)')�O 
 � � L )
B M �U@;RDR�JU= H"!GJ M (3-BH HI- C (*= o�
�>;L 7 ' (A)�' 6 Hx- C (A=�o� > � t � BDH"!�LfJ[MZEGJ��[H4HX>  #";$*,-,*,*$f P/ �
��i��hRLn�V,nuYsRU|���pMYsz�n�V�n��ti d�c!V,X>njb���� C b 6�b ? @;HIL+B �

	
O 
 M*@;HIB M � �;BDC(Y

�
O�� 
�� O �� 
 	 O 
 � k � � V )

�[>;L�@%RDR � O 3�� B M �U@;RDR�JU= 9]5�@ = C =z�#' � "

��i��hRLn�V,nuYsR {����2p�Ytz,njV,nj�si ZLi��LRLn�V�i����si�X7RLi�g���� J*H 5 TUJ @ C#>;C0J*?�E0H � M*J[H � � ��� C � �
HIB!>;C t c 5 6	5 u�� � !rB�� ! �[>;LA@;RDR b 3 � $f O 395 Y2B �cJ[M�L+B M*JaHK>�@WEN>;MUBDHIB �;J)�~Lf@;?
? @;HIL+B �lB M �U@;RDR�JU=�@ 9]5�@ = C =z�#' .2'[��)�= C ' 7 ' (A)�' 6 � � �UHXJ[C � � JaM !N@;RDR�LfJ��[J*L�HK>�BDH4M+BD? E#R ��@cM@ 7 '
(*),' 6 �

lW+,' C ' (AH |2J*L+C0J*R @ C '
H @�; ( 5 H C +,'~��( @ C O @ ' 5B;�C +,= @�C h 9 ' 5B;�; O )�1 C = 5 )x=Q) C +�' @ C O .2h
5B; =Q) C '
U#(3- 6K5:9 ' (*- CA5 ( @ b�u�; O )]1 C = 5 ) t �t+,=>13+�U#=z�#' @ (*= @ ' CA5 -B) 5:9 ' (*- CA5 (�� ��=>-

� � � )[�. #) ` ��� t �. n$f PwD) � �! PwD) �e Pw � � X )
= @ 1 - 686 '�. C +,' 7 ' (A)�' 6�5#; � b q ),'"HI=8U#+ C -B(*U O ' C +�- C C +,' C ' (AH EG>cM+BDHIB �cJ1=2J�� CPBDHKJ�|eJ*L+C0J*R
= @Y@A6 =QU:+ C*6 h HI= @a6 ' -:.2=8),U b {}) Hx- C (*=�o C +,' 5 (Ah:J C +�' C '
(*H�=2J�� CPBDHKJ�= @ O @ O - 686 h O @ '�. CA5
.2' ) 5BC ' C +�'y1 - @ ' �t+,' (A'P'-s O - 6 = C hI=Q) ��� V ) 5 ) 6 h 5 1 1 O ( @ = ; � " ` ,*,-, ` � / ` k b /=QH 9,6 h
O @ =Q)�U C +,' C ' (AH EG>cM+BDHIB �cJ�|eJ[L+C#J[ReJ 5 ) C +�' 5#C +,' (x+�-B)].KJ 1 5 O 6 .�S�'p1 5 ) ; O @ ' . �t= C + -
7 ' (A)�' 6 �t+ 5�@ ' �;@;R �GJ[MT-B(*' 9]5�@ = C =z�#' b {}) C +,' 6 = C ' (*- C O (*'#J]-I) O HTS�'
( 5#; .,= q '
(*'
) CtC ' (AH @
�! #"%$'&)(+*-,/.1024365 $!.87+9:$<;>=<7@?BA%C/$!DE=!7@.+F4G8HI(J9:,/7@.LK

L v



-B(*' O @ '�. ;z5 ( 9�5:@ = C =��:'`.2'*��),= C ' 7 ' (A),' 68@ J @ O 13+0- @ LfJXE0Lf>i= � �*BDC(Y1|2J*L+C0J*ReJ��_J[L��\J*L |2J*L+C0J*ReJ
5 ( M �iE2EG>;L+H �;J��*HX>;LF|eJ[L+C#J[R b

lW+,' .,'[��),= C = 5 ) @�;z5 ( � 9]5�@ = C =z�#'�.2'[��)�= C ' ) 7 '
(*),' 68@ -B)�. 9�5:@ = C =z�#' Hx- C (*=81
' @ .,= q '
( 5 ) 6 h
=8) C +,' ; -#1 CPC +�- C =8) C +,' ;z5 (*HI'
(r1
- @ ':Jd��'I-#(A' ; (*'
' CA5 13+ 55:@ ' C +,' 9�5 =8) C3@y5 )S�t+,=>13+
C +�' 7 '
(*),' 6 = @ '-��- 6 O - C '�. b
� 5:@ = C =��:'P.,'[��),= C )�' @*@ =QH 9,6 =8' @ EG>cM+BDHIB �-BDH ��>;C9H"!GJa=%B!@*Y(>;C#@;ReJ

t �. #"%$' "[) � k ;z5 (�- 6Q6  " 3�5�$ � �c�()
� O @ ' b ` L =Q) ��� V )f) J�-#)�.	M �;?1?AJ*HIL ��J,= b ' b

t �! O $' 
 ) ` t �! 
 $f O )[, � � w )
Z 5#C ' C +�- C =Q) C +,'"1 5 H 9,6 '[o o ��- 6 O ' .x1
- @ ':J 5 O ( .2'*��),= C = 5 ) 5#;G@ hHIHI' C (*hY=Q)�1 6 O .2' @ 1 5 H o
9,6 '[o�1 5 )�� O U:- C = 5 )GJ�.2' 9 =81 C ' .�Sh C +,' S�-B( b lW+,'T.2'*��),= C = 5 ) 5#; @ hHIHI' C (*h 5B; Hx- C (*=>1?' @
= @ -B)�- 6Q5 U 5 O @ J= b ' b

	
O 
 ` �	 
fO b

q Sr��= 5 O @a6 h#J2(*' - 6 o ��- 6 O ' . 7 '
(*),' 68@ J �t+,=>13+0-#(A'��t+�- C ��'W�t= 6Q6 Hx-B=8) 6 hiS�'N1 5 )�1?' (A),'�.�t= C +GJ�-#(A'x1 5 ) C -#=Q),'�.p=8) C +,'|-BS 5 �#'Y.2'[�]),= C = 5 ) - @ - @a9 ' 1
=8- 6 1
- @ '#J @ =8)�1?'A��'I.,=8. ) 5BC
(*'-s O =8(A' C +�- C C +,' 7 '
(*),' 6 C - 7 '���- 6 O ' @ =8) ����v b [ 5 ��'*�:'
(�J�= C = @ ) 5BCx@ O �|1
=Q' ) CYCA5
(*'-s O =8(A' C +�- C ��� V ) + 5:6 . ;z5 ("(*' - 6 1 5 ' �x1
=Q' ) C*@ � O b { ; ��'��W-B) C�C*5 U#' C -c��-�h��t= C +p(*' - 6
1 5 ' �x1
=Q' ) C*@W5 ) 6 h:J � 'r-#.�.2= C = 5 )�- 686 h|+�-c�#' C*5 (*'-s O =8(*' C +�- CtC +,' 7 ' (A)�' 6 S]' @ hHIHY' C (*=81#J

t �! POf$' �
;) ` t �! �
2$f POK)+, � � �e)
{ C 1
-#) S�' @ + 5 �t) C +]- C �t+,'
)�'*�#' ( t = @ - � 1 5 H 9,6 '*o o ��- 6 O '�. ) 9]5�@ = C =z�#'y.2'[�]),= C ' 7 ' (A),' 6 J
= C*@ (*' - 6�9 -B( C = @ - � (*' - 6 o ��- 6 O ' . ) 9�5:@ = C =z�#'r.2'[�]),= C ' 7 ' (A),' 6�b

^y'
(*),' 6>@ 1
-B) S]'P(*'
U:-#(*.,' .x- @ U#' ),'
(3- 6 =z{
' .i. 5BCW9 ( 5 . O 1 C3@
b {})�.2' ' .KJ,-#)hI. 5BCW9 ( 5 . o
O 1 C 1
-#) S�' @ + 5 �t) CA5 S�'i- 7 ' (A)�' 6 Q�+ 5 � '-�#'
(�J 6 =Q),'�-B(*= C h . 5 ' @ ) 5BC 1 -B(*(Ah 5 �:'
( ; ( 5 H
. 5#C 9 ( 5 . O 1 C*@ CA5 U:'
),' (*- 6,7 ' (A),' 68@ bmu ) 5BC +,'
( 9 ( 5:9 ' ( C h 5B; . 5#C 9 ( 5 . O 1 C*@ J C +,'PR�- O 13+h o
/213+r�W-B(\{`=8),'-s O - 6 = C h#J,. 5 ' @ +�-c�#'y-I)�- C O (3- 6 U#' ),'
(3- 6 =z{ - C = 5 ) C*5x7 '
(*),' 68@ c
p X7Y_e�Ysz�n�V�njYtR ��� � t B M�@�EN>;M+BDHZB �;JA=2J�� CGBDHXJ�|2J*L+C0J*R � @%C0=  ";$f � 3	5�� H�!NJ*C

* t �! #"%$' � ) * � � t �. ";$f #"*) � t �! � $' � )+, � ���%)
p X7Y4Ytv�� g 5 ( @ - 7 ' 5B; S,(*'*�= C h#J#� ' U#=z�#'T-i) 5 ) o ' 6 ' HY' ) C -B(*h 9 ( 55#; O @ =8),U @a5 HY' S�- @ =>1
; -#1 C*@`5B; 6 =Q)�' -B(y- 6 U#' S,(3- b lW+,'IV 6 V M (*-#H Hx- C (A=�o��t= C +n' ) C (A=8' @

	
O 
 ` t �. O $f 
 ) = @

9�5:@ = C =��:' b [�'
)]1?'xS 5BC + = C*@ ' =QU:'
)r��- 6 O ' @ -B(*'Y) 5 ),)�'
U:- C =z�#':JG-B)�. @a5 = @PC +,' =Q( 9 ( 5 . O 1 C J	 � @ .2' C '
(*HI=Q)]-B) C J2= b ' b
k � 	 "f" 	 ���  	

" � 	 � " ` 	
"\"
	 ���  	

" � �	 " � ` 	
"\"
	 ���  *

	
" � * � , � � v )

/ O S @ C = C O C =8),U t �! O $' 
 ) ;z5 ( 	 O 
 JN��'PU:' CWC +�'N.2' @ =Q(*' . =8),'-s O - 6 = C h b

s '|-#(A'I) 5 � =Q) - 9�5:@ = C = 5 ) C*5 1 5 ) @ C ( O 1 CrC +,' ; '�- C O (A' @A9 -#1
'x- @*@a5 1?=>- C ' ._�t= C +~-
7 ' (A)�' 6 t b

L j



s 'p.,'[��),'�- Hx- 9 ; ( 5 H 5 =8) CA5 C +�' @A9 -:1?' 5B;"; O )�1 C = 5 ) @ Hx- 9,9 =8),U 5 =Q) CA5 � J
.2' ) 5BC ' .0- @ �

�
J �=>-

� c 5 u �
�

 xu t �',�$f 0)[, � � j )
[�' (A':JF� �. #) ` t ��,z$' #) .2' ) 5BC ' @iC +,' ; O )�1 C = 5 ) C +]- C - @*@ =8U#) @xC +,'9��- 6 O ' t �! w $' #) CA5 w 3�5 b

s 'x+]-c�#' C + O @PC O (A)�' . ' -:13+ 9 - CaC '
(*) =8) CA5 - ; O )�1 C = 5 ) 5 ) C +,'|. 5 Hx-B=8) 5 b {}) -
@ '
) @ '#JG- 9 - CAC ' (A) = @ ) 5 � (A' 9 (*' @ '
) C '�.�Shp= C3@r@ =8HI= 6 -B(*= C h CA5 @;RDR 5BC +�'
( 9]5 =Q) C3@ =Q) C +,'
=8) 9 O C . 5 Hx-B=8) 5 b lW+,= @ @ '
'
H @ - �#' (Ahr(*=>13+ (*' 9 (*' @ '
) C - C = 5 )�J�S O C = C �t= 6862C O (A) 5 O C C +�- C
C +�' 7 '
(*),' 6 - 6Q685 � @�C +�'N1 5 H 9 O C - C = 5 ) 5#;�C +,'N. 5BC�9 ( 5 . O 1 C =Q) C +]- C (*' 9 (*' @ '
) C - C = 5 ) b

s ' @ +]- 686 ) 5 � 1 5 ) @aC ( O 1 C -p. 5BCY9 ( 5 . O 1 CI@a9 -:1?'i1 5 ) C -#=Q)�=Q),U C +,'i=8Hx-BU:' @N5#;tC +,'
=8) 9 O CP9 - CAC '
(*) @ O )�.2' (�� b l 5xC +�= @ '
)�.GJP��'W��( @ C ),'
'�. CA5 ' )�. 5 � = C �t= C + C +,' 6 =Q)�' -B(
@aC ( O 1 C O (A' 5#; -1�#'�1 C*5 ( @a9 -#1?' b lW+,= @ = @ . 5 ),'ySh ;z5 (AHI=8),U 6 =8),' -#(t1 5 H S,=8)�- C = 5 ) @W5B;�C +,'
;z5 (*H

� �', ) `
/
�
Oz� "
� O t ��,z$' O )[, � v#k )

[�' (A':J b 3 � J � O 3�� -B)�.  O 3�5 -#(A'r-B(*S,= C (3-B(*h b
Z�'*o C JN��'N.2'[��)�'y-x. 5BCt9 ( 5 . O 1 C S�' C ��'
' ) � -B)�.0-B) 5BC +�'
( ; O )�1 C = 5 )

� ��,V) ` /��
�
f� " � 
 t ��,z$' w
 ) � v L )

�.b w 3� J � 
W3 � -#)�.  w
 3�5 ) - @
� � $ ��� c ` /

�
Oz� "

/��
�
f� " �� O � 
 t �. O $' Pw
 )[, � v:V )

l 5 @ '
' C +�- CYC +�= @ = @ ��' 686 o .2'*��),' .GJ - 6QC + 5 O U#+�= C '[o 9,6 =81
= C*6 h 1 5 ) C -#=Q) @TC +�' '*o 9 -B) @ = 5 )
1 5 ' �x1
=Q' ) C*@ � �t+�=813+�),' ' . ) 5BC S�' O ),= s O ' ) J,) 5BC ' C +�- C

� � $ ��� ` /��
�
f� " � 
 � �. w
 )+$ � v#X )

O @ =Q)�U t �! w
 $f O ) ` t �! O $' w
 ) b lW+,' 6 - CaC '
(�J�+ 5 � '-�#'
(�J:. 5 ' @ ) 5BC .2' 9 '
)�. 5 ) C +,' 9 -B( C =>1 o
O 6 -B(t'*o 9 -B) @ = 5 ) 5#; � b /=8HI= 6 -B( 6 h:J ;z5 ( � J2) 5#C ' C +�- C� � $ ��� ` /

�
O�� "

�� O � �. O )*, � v �()

lW+,' 6 - @aCyC � 5 'is O - C = 5 ) @ - 6>@a5�@ + 5 � C +�- C �',�$-, � = @ -#) C = 6 =8),' -#(r=Q) C +�'A��( @aC -B(*U O HY' ) C
-B)]. 6 =Q)�' -B( =8) C +,' @ ' 1 5 )�. 5 ),' b { C = @ @ h�HIHI' C (A=>1BJ:- @ � � $ ��� ` � � $ � � b < 5 (A' 5 �#' ( J�U#=z�#' )
; O )�1 C = 5 ) @ � "c$-,*,*,*$ �
	 J�-#)�.01 5 '��|1?=8'
) C3@�� ";$*,*,-,*$ � 	 3 � Jn� 'r+�-c�:'	

�
O	� 
f� " �� O � 
 � � O $ � 
 � `� � O � O � O $ � O � O � O�� � k $ � v:w )

VBk



+,' )�1?' ��,z$*, � = @ -#1 C O - 6Q6 hi- 9]5�@ = C =z�#'r.2'*��),= C ' 7 '
(*),' 6 5 ) 5 O ( ; O )�1 C = 5 ) @A9 -#1
' b
g 5 ( C +,' 6 - @ CT@aC ' 9 =8) 9 ( 5 �=Q),U C +�- C = C '*�:'
)~= @ -�. 5BCN9 ( 5 . O 1 C J�� ' �t= 686 O @ ' C +,'

;z5#68685 �t=Q),U0=8) C '
(*' @aC =8),U 9 ( 5:9 ' ( C h 5#; �`Jd�t+,=>13+ ;z5#686Q5 � @ .2=8(A'�1 C*6 h ; ( 5 H C +,'|.2'*��),= C = 5 ) c
;z5 (�- 6Q6 ; O )�1 C = 5 ) @ � v:k ) J � 'r+�-c�:' � t ��,z$' #)+$ � � ` � �! 0) � v �e)* t = @�C +,' LfJXE0LfJ[M*J[CPHKJ*L�> �aJ!�;@;R �G@%HZB!>%C b {}) 9 -#( C =81 O 6 -B(�J� t ��,z$' #)+$ t ��,z$' w ) � ` t �. p$' w )[, � v �%)
&�h �=Q( C O ' 5B;�C +,' @ ' 9 ( 5#9 '
( C =8' @ J 9�5:@ = C =z�#' 7 '
(*),' 68@ t -#(A'P- 6>@a5 1
- 6Q6 ' ._LfJKE#Lf>i= � �*BDC(YA|2J*L �C0J*RVM } X�J]wJ�X:X2J L � � b

&�h � v �e) -B)]. � ( 5:9]5�@ = C = 5 )�w2J ��'r+�-c�#'

* � �. #) *
� ` * � t ��,z$' #)+$ � � * � � t �! n$f 0) � � � $ � � , � v#v )

lW+,' (A' ;z5 (*'#J � � $ � � ` k .,=Q(*' 1 CA6 hY=8H 9,6 =Q' @ � ` k�Jr�t+,=813+ = @ C +�' 6 - @aC�9 ( 5:9 ' ( C h C +�- C �W- @
6 ' ;DCtCA5I9 ( 5 �#'P=8) 5 (*.,'
( CA5 ' @ C -BS 6 = @ + C +�- C ��,z$*, � = @ -I. 5#C�9 ( 5 . O 1 C�b

q ),'N1
-#)�1 5 H 9,6 ' C ' C +,' @A9 -:1?' 5B;�; O )�1 C = 5 ) @ � v#k ) =Q) C +�'N) 5 (*H 1 5 (*(A' @a9�5 )�.,=Q),U CA5
C +�'i. 5BCN9 ( 5 . O 1 C J�= b ' b -#.,. C +,' 6 =QHI= CT9]5 =Q) C3@N5B;t@ '-s O '
)]1?' @rC +�- C -B(*'|1 5 )(�:'
(*U#' ) C =8)
C +]- C ) 5 (*H�J�-#)�. C + O @ U:' C*@ -T["= 6 S�'
( CW@A9 -#1
'�� J O @ O - 6Q6 hx1
- 686 ' .|- LfJKE#Lf>i= � �*BDC(Ya|eJ*L+C0J*R
�WBDRzT\J*L+H MZEG@��UJ b �

lW+,'r1
- @ ' 5B; (*' - 6 o ��- 6 O ' . 7 '
(*),' 6>@ = @ =8)�1 6 O .2'�.i=8) C +,'y-BS 5 �#'2Q=8) C +�- C 1
- @ ':J�� 1
-#)
S�'N13+ 5:@ '
)0- @ -I(*' - 6 ["= 6 S]' ( C"@A9 -:1?' b

� �����������'K#N F � 	 K � H�K��	N

&�' @ =8.,' @ ��� w ) J } v%�W-#)�. } VBv;� @ O U#U#' @ CTC +,' O @ -#U#' 5#; M - O @*@ =8-#) (*-:.2=8- 6 S�- @ = @r; O )]1 C = 5 )
7 ' (A)�' 6>@ } L �

t �! n$' 0wD) ` '*o 9 �  (   S w ( �V�� � � � v#j )
-B)]. @ =QU:H 5 =>. 7 '
(*),' 6>@ t �. p$' w ) ` C -#),+ ���n�! �  w ) ��� )+, � j#k )

Z 5#C ' C +]- C - 686�C +,' @ ' 7 '
(*),' 6>@ +�-c�#' C +,'|1 5 )r�#' ),=8'
) CP9 ( 5:9 ' ( C h 5#; O ),= C -#(Ahn=Q)r��-B(*= o
-B)]1?'#J�= b ' b t �. p$' w ) ` t ���  p$	�  w ) = ; ��
 ` � � " � = ; � ' 1 5 ) @ =>.2'
(�1 5 H 9,6 '[o�) O HTS�'
( @ J
C +�'
) � � =8) @ C ' -:. 5#; � 
 +�- @�CA5 S�' O @ '�. ) b

lW+,'r(3-#.2=>- 6 S�- @ = @�; O )�1 C = 5 ) 7 ' (A)�' 6 -#.�.2= C = 5 )�- 686 h|= @tC (3-B) @A6 - C = 5 ) =Q)r��-B(*=8-#) C b < 5 (*' o
5 �#' ( Jm- @ = C @ - C = @ ��' @ t �. n$f 0) ` L ;z5 (T- 6Q6  3 5 J�'�-#13+ Hx- 9,9 ' .~'*o2-#H 9,6 'x+]- @ O )�= C
6 '
),U C +GJ ( � �! 0) ( ` L b {})p-#.�.2= C = 5 )GJK- @ t �. p$' w ) � k ;z5 (`- 6Q6  n$f w 3S5 J - 6Q6m9]5 =Q) C3@"6 =Q'
=8) @ =>.2' C +,' @ -BHI' 5 ( C +�-B) C =Q) ; ' - C O (*' @A9 -#1
' b l 5Y@ '
' C +,= @ J�(*' 1 - 686�C +�- C ;z5 ( O ),= CW6 '
),U:+ C�#'�1 C*5 ( @ J C +�'N. 5BCt9 ( 5 . O 1 C � X ) 'is O - 6>@�C +,'N1 5:@ =Q),' 5B;�C +�'r'
)�1 6Q5�@ '�. -#),U 6 ' b [�' )�1?'

1 5:@ ��� � � �. 0)[$ � �! Pw.)')f) ` � � �. #) � � �! PwD)') ` t �! n$' 0wD) � k $ � j L )
���� ,/C/& $!*:9-; A8(+=<$���,/; 5 $��).%$ 5 (+;#( =!7@?BA8C/$ 9 $ 5 7+9#A8* 7 5 G8= 9#; A)(+=!$@K�� 7@?BA8C/$ 9 $!.8$!; ;-?B$<(+.8; 9:")(J9(+C/C ; $���G8$!.8=!$<; ,/.�����"%,/=�" (+* $�=!7@.��I$<*:H@$!.�9 ,/. 9 "%$B.87@* ? =!7@* *:$<;:A 7@. 5 ,/.8H 9 7E9 "%$ 5 7+9 A8* 7 5 G8= 9��#,/C/C(+= 9 G8(+C/C � "8( �I$'9 "%$<,/*#C/,/?B, 9:; ,/.!��"89:7 78K

V L



�t+,=>13+�-#H 5 O ) C*@iCA5 @ -�h=8),U C +�- C0C +,' '
)]1 685:@ ' . -#),U 6 'nS�' C ��'
' )�-#)�h C � 5 Hx- 9�9 '�.
'[o,-#H 9�6 ' @ = @t@ Hx- 686 ' ( C +�-#) � � V b

lW+,'�'*o2-#H 9,6 ' @ U#=z�#' ) @A5y; -B( - 9,9,6 h C*5yC +,'`1
- @ ' 5B; �#'�1 C*5 (*=8- 6 .,- C - b FG' C O @ - C 6 ' - @ C
U#=z�#' 5 )�'r'[o,-BH 9,6 '��t+,'
(*' 5 = @ ) 5#C -a�:' 1 CA5 ( @A9 -#1
' b
aMb4cAdfehgji������0njd�nugjc!X7njV�`�YtvCeLX7Y��hc��hnjgjnuz'V�nj]�i��ti8RWV,z)� � ��� B M_@ � �'@;R Y(J-T*Lf@ � @%C0=
� @ E#Lf>2TU@2T*BDRgBDH � ? JU@cM � LfJ1>;C�� � H"!GJ[C

t ����$	�a) ` � ��� � �1)� � ���F) � ���1) � j:V )
B M�@ EG>cM+BDHIB �cJA=2J�� CPBDHKJ�|eJ[L+C#J[R �

g O ( C +�'
(�'*o,-BH 9,6 ' @ =8)�1 6 O .,' 7 ' (A)�' 6>@ ;z5 ( @ C (A=8),UtHx- C 13+,=Q)�U�J�- @K9 ( 5:9]5�@ '�.yS�hA} X � J L Vc� b

��
 � K���� K#NLK�HIJ�� J��'H	� � �	NLN �-� �-�[�W� ��J��	K#N �'H � �,H�K �W� 	 ���W
CK#N

s '`) 5 � H 5 �:' 5 ) CA5 - 6 -B(*U#'
(�1 6 - @*@ 5#;�7 ' (A)�' 6>@
b { C = @ =Q) C '
(*' @aC =8),UT=8) @ '*�:'
(3- 6 (*'
U�-B(3. @ b
g�=Q( @aC J�= C �t= 6Q6�C O (A) 5 O CrC +�- CN@a5 HY' 7 '
(*),' 6 - 6 U 5 (*= C +,H @ � 5 ( 7 �t= C + C +,= @r6 -B(*U#' (y1 6 - @A@
5B;W7 ' (A)�' 6>@ Jm(*- C +,' ( C +�-#) 5 ) 6 h_�t= C + 9�5:@ = C =��:'|.2'[��)�= C ' 7 ' (A),' 68@ b /'�1 5 )�.KJ C +,' =Q(N(*' 6 - o
C = 5 ) @ +,= 9 CA5p9�5:@ = C =z�#'|.2'*��),= C ' 7 '
(*),' 6>@ = @ -�(*- C +,' (r=Q) C '
(*' @aC =8),U 5 ),':J�-#)�.~-�) O HTS�'
(
5B; 1 5 ),)�' 1 C = 5 ) @ S]' C � ' '
) C +,' C � 5 1 6 - @A@ ' @ 9 ( 5 ��=>.2' O )�.2'
( @aC -B)].2=Q)�U 5B;G7 '
(*),' 6>@ =8)iU:'
) o
'
(3- 6	b lW+�=Q(3.KJ C +,'
hI-B(*'W=Q) C =QHx- C ' 6 hT(*' 6 - C ' . CA5 -Ws O ' @ C = 5 )1�t+�=813+I= @ -���-B(*=8- C = 5 ) 5 ) C +,'
1?' ) C (3- 6 - @A9 '�1 Cr5B;�9]5�@ = C =z�#'x.2'*��),= C ' 7 '
(*),' 6>@
c`C +�' 6 - CAC ' (N1
-B) S�' C + 5 O U#+ Cr5B; - @ . 5BC
9 ( 5 . O 1 C3@ =Q) ; ' - C O (*' @a9 -#1?' @ Q C +,' ;z5 (*HI'
(�J 5 ) C +,' 5#C +,' (t+�-B)�.GJ,1
-B)0S�'r'
HTS�' .�.2' .�- @=;B M+HX@;C �\J�? J\@;M � LfJ+Mr-B(*= @ =8),U ; ( 5 H ) 5 (AH @ =Q) ; '�- C O (A' @A9 -#1
' @ b

lW+,' ;z5#686Q5 �t=8),UI.2'[�]),= C = 5 )0.,= q '
( @W5 ) 6 hx=8) C +,'r-#.,.2= C = 5 )]- 6 1 5 ) @aC (3-B=8) C�5 ) C +,' @ O H
5B;mC +,' � O ; ( 5 H�`'[��),= C = 5 )�X b
��i��hRLn�V,nuYsR � ���@YtR\ZLn�V�njYtR\c_gjg�` e=Ysz�n�V�n��ti�d c!V'X7n�b�� � M �;?a? J[HIL+B�� b 6Ab ? @;HIL+B �	
O 
 �.b � V ) M[@%HZB M � �;BDCrY /

�
O	� 
f� " � O �� 
 	 O 
 � k � j#X )

�[>;L�@%RDR � O 3�� � BDH�! /
�
O�� " � O ` k � j �()

B M �U@;RDR�JU=p1 5 )�.,= C = 5 )�- 686 h 9�5:@ = C =z�#' �
��i��hRLn�V,nuYsRU�����@YtR\ZLn�V�njYtR\c_gjg�` e=Ysz�n�V�n��ti�ZLi��LRLn�V�i��si�X7R\i8g�� � J*H 5 TUJ~@�C#>;C#J[?�E �
H ��M*J*H � � ��� C �[HIB!>;C t c 5 6 5 u � � ! B�� ! �[>;Ll@;RDR b � V $' O 3 5 Y%B �;J+M�L+B M*J HK>
@ �U>;C#=;BDHIB!>;C0@%RDR �1EG>cM+BDHZB �;J��4L\@;? ? @;HIL+B ��B M �\@%RDR�JU=	@p1 5 )�.,= C = 5 )�- 686 h 9�5:@ = C =��:' .2'*��),= C '
7 ' (A)�' 6 �

lW+,' .,'[��),= C = 5 ) @T;z5 ( C +,' (*' - 6 o ��- 6 O ' .~1 - @ ' 685�5:7 '*o,-#1 C*6 h C +�' @ -BHI' b Z 5#C ' C +�- C
@ h�HIHI' C (Ahr= @ (A'is O =Q(*' .GJB- 6>@a5 =Q) C +,'W1 5 H 9,6 '*oT1
- @ ' b � O ' CA5PC +,'W-#.�.2= C = 5 )�- 6 1 5 ) @aC (3-B=8) C
5 ) C +�'N1 5 '��|1?=8'
) C3@ � O J�= C . 5 ' @ ) 5BCW;z5#68685 ��- O CA5 Hx- C =>1
- 686 hi-B)hH 5 (*' b

V#V



{ C = @ C (*=z��=>- 686 h C ( O ' C +�- C �t+�'
),'-�#'
( t = @ 9�5:@ = C =z�#'�.2'*��),= C '#J�= C = @ - 6>@a5 1 5 )�.2= C = 5 )]- 686 h
9�5:@ = C =��:'0.2'*��),= C ' b [ 5 ��'*�:'
(�J C +,' 6 - CAC '
(I= @I@ C (A=>1 C*6 h ��' - 7 '
( c = ; t = @ 1 5 )�.2= C = 5 )]- 686 h
9�5:@ = C =��:'".2'[�]),= C '#J-B)�. $ 3 � J C +,' ) t ��$ = @ - 6>@a5 1 5 )�.,= C = 5 )�- 686 h 9]5�@ = C =z�#'`.2'[��)�= C ' b l 5
@ '
' C +,= @ J @ =8H 9,6 h - 9�9,6 h C +,'N.2'*��),= C = 5 ) CA5 U:' C J ;z5 ( � O � O ` k,J

�
O�� 
 � O �� 
 � t �. O $f 
 ) �%$ ) ` �

O�� 
�� O �� 
 t �! O $' 
 ) �%$������
�
O � O �����

�
` �
O�� 
 � O �� 
 t �! O $' 
 )�� k ,

� j:w )
u @aC -#)�.,-#(*.�'*o2-#H 9,6 ' 5B; - 1 5 )�.2= C = 5 )�- 6Q6 h 9�5:@ = C =z�#' .,'[��),= C ' 7 ' (A)�' 6 �t+,=813+n= @ ) 5BC

9�5:@ = C =��:'y.,'[��),= C 'r= @ t �! n$' w ) `  (   9 w ( � $ � j �e)
�t+,' (A'  n$f w 3�5 J]-B)�. 5 = @ -x. 5BCt9 ( 5 . O 1 C"@A9 -#1
' b

l 5x@ '
' C +,= @ J @ =QH 9,6 hi1 5 H 9 O C '#J ;z5 ( @a5 HY' 9 - CaC '
(*) @ ' C  " $-,*,*,-$' / J
�
O	� 
 � O � 
 t �. 0O'$f �
c) `  �

O	� 
 � O � 
 (  0O  9 �
 ( � � j �%)
`  � O	� 
 � O � 
 & (  O ( � � (  
 ( �  V �. O �  
 ) )
`  �

O�� O
� 
 � 
 (  �
 ( �  � 
 � 
 � O � O (  PO (

� � V � O�� 
�� O � 
e�! PO �  �
i)
` V � O�� 
 � O � 
 �. O �  
 ) � k $ � j#v )

�t+,' (A' C +,' 6 - @ C 6 =8),' ;z5#68685 � @y; ( 5 H � j �() -#)�. C +,' ; -#1 CTC +�- C t �. p$' w ) ` �. �  w ) = @ -
9�5:@ = C =��:'`.2'*��),= C ' 7 ' (A),' 6�b Z 5#C ' C +]- C �t= C + 5 O C � j �() J � j �2) 1 -B) - 68@A5 S�'P),'
U�- C =z�#' � ' b U b J
9 O C � " ` ,-,*, ` � / ` L ) J�+,'
)�1
' C +,' 7 '
(*),' 6 = @ ) 5BC - 9�5:@ = C =��:'r.2'[��)�= C ' 5 ),' b

s = C + 5 O C"9 ( 5�5#; J � 'r-:.,. C +�- C =8) ; -#1 C J
t �. p$' w ) `  (   S w ( � � j#j )

= @ 1 5 )].2= C = 5 )�- 686 h 9]5�@ = C =z�#'r.2'*��),= C ' ;z5 (�k � � � V b
FG' C O @ 1 5 ) @ =8.,'
( C +�' 7 '
(*),' 6 � j �() JN�t+�=813+�1
-#)�S]'N1 5 ) @ =8.,'
(*' . C +,'T1 -B) 5 ),=>1
- 6 1 5 ) o

.2= C = 5 )�- 6Q6 h 9�5:@ = C =��:' 7 '
(*),' 6�5 ) -�. 5#Cr9 ( 5 . O 1 CN@a9 -#1?':J�-B)]. @ '
'I+ 5 � = C = @ (A' 6 - C '�. CA5
C +�' . 5#C`9 ( 5 . O 1 C�b R 6 ' -#( 6 h#J C +,'I.2= @ C -B)�1
'N=8)�. O 1
' .pSh C +,'Y) 5 (AH = @ =8)(��-#(A=>-B) C O )].2'
(
C (3-B) @a6 - C = 5 ) @ J= b ' b

(   S w ( ` ( �.  S � )� �. w  9 � ) ( � L k#k )
;z5 (y- 686  n$f w $' � 3 5 b {}) 5BC +,'
(�� 5 (3. @ J '-�#'
) 1 5 H 9�6 ' C ' 7 ) 5 � 6 '�.2U#' 5B; (    w ( ;z5 (
- 686  n$' w 3 5 � 5 O 6 .n) 5BC 1 5 H 9,6 ' C ' 6 h�.2' C '
(*HI=Q)�' C +,' O )�.2' ( 6 h=Q),U0. 5BCy9 ( 5 . O 1 C J C +,'
(*' - @A5 )yS�'
=8),U C +�- C�C +�' . 5#Cm9 ( 5 . O 1 C = @ C#>;HK=8)(��-#(A=>-B) C O )].2'
( C (3-B) @A6 - C = 5 ) @
b lW+�'
(*' ;z5 (*'#J
5 )�'r),'
'�. @WCA5 � ��-B) 5 (A=8U#=8)  
� �t+,' )�U 5 =8),U ; ( 5 H C +,'N.2= @ C -B)�1
'rHI' - @ O (*' CA5IC +�'T. 5BC
9 ( 5 . O 1 C�b l 5TC +,= @ '
)�.KJr��'"),' ' . CA5 �t(*= C ' C +,'y. 5BCW9 ( 5 . O 1 C�5B;   � 
� -#)�.  w  � $� =8)
C ' (AH @W5#; .2= @aC -B)]1?' @ c

�'�!  S � ) � �. w  S � )') ` �. �  w ) � (  � ( � � �. �  � ) � �. � �  w )
` L

V &  (   S Pw ( � � (   S � ( � � (  �  9 0w ( � ) � L k L )
VBX



&�h 1 5 ) @ C ( O 1 C = 5 )GJ C +,= @ �t= 686 - 6 ��-�h @ (*' @ O 6QC =8) - 9�5:@ = C =��:' .2'*��),= C ' 7 ' (A),' 6�c|C +,'�. 5BC
9 ( 5 . O 1 C = @ - 9�5:@ = C =��:' .2'*��),= C ' 7 '
(*),' 6 J -B)�. ��'i+]-c�#' 5 ) 6 h C (3-B) @A6 - C '�. C +,' =Q) 9 O C*@ b
s 'x+�-c�#' C + O @ ' @aC -#S 6 = @ +,' . C +�'i1 5 ),),' 1 C = 5 ) S]' C � ' '
) � j �e) -#)�.~-�1 6 - @*@y5B;W9]5�@ = C =z�#'
.2'*��),= C ' 7 '
(*),' 6>@ 1 5 (*(A' @a9�5 )�.,=Q),U C*5�C +�' . 5BC�9 ( 5 . O 1 C =8)T.2=�q '
(*'
) C 1 55 (*.2=8)�- C ' @ h @ C '
H @ J
(*' 6 - C '�. CA5 ' -:13+ 5BC +,'
(ySh C (3-B) @A6 - C = 5 ) @ b {}) ; -#1 C JK- @ =8HI= 6 -B(y1 5 ),),' 1 C = 5 )p+ 5#6 . @�;z5 (P-
�t=>.2'r1 6 - @*@W5B;�7 '
(*),' 68@ c
p X7Y_e�Ysz�n�V�njYtRw� � J[H  � 3_5�� @%C0= R�J[H t TUJA@ M �;?1?AJ*HIL+B���|eJ*L+C0J*R�>;C 5 6�5�� M*@;HIB M �� �;BDC(Y t �! � $' � )�� k � � !GJ[C

�t �. n$f PwD) c ` t �! n$f PwD)� t �. p$' $�;)� t �. 
�e$f PwD) � L k:V )
B M4EN>;M+BDHZB �;JA=2J�� CGBDHXJ�B ��@;C#= >;CPR � B � t B M �U>;C#=;BDHIB!>;C0@%RDR ��EN>;MUBDHIB �;J1=eJ� CGBDHXJ �

lW+,= @ (*' @ O 6QC 1 -B)|S�'`U:'
),' (*- 6 =z{
'�. CA5 t �. 
�e$f $�i) � k b {}) C +,= @ 1 - @ '#J(� ' @ =8H 9,6 hx),'
'�.
CA5 -:.,. t �. $�($' 
�c) 5 ) C +,'t(A=8U#+ C +�-#)�. @ =>.2' 5B; � L k�V ) b lW+,= @ = @ )�' 1?' @A@ -B(*h#J ;z5 ( 5BC +,'
(\�t= @ '#J��'W� 5 O 6 .�+]-c�#' �t �! � $' � ) � k�J�1 5 ) C (3-#.,=81 C =8),U ���c�r) bWs = C + 5 O C`9 ( 55B; JP� ' @aC - C ' C +�- C
= C = @ - 68@A5x@ O �|1
=Q' ) C�b

\ @ =Q)�U C +,= @ (A' @ O 6 C J 5 ),'r1
-#) 9 ( 5 �:'P-#) 5BC +,'
(W=8) C '
(*' @aC =8),Ux1 5 ),),' 1 C = 5 ) S]' C � ' '
) C +,'
C � 5 1 6 - @A@ ' @�5#;m7 ' (A)�' 6>@
c
p X7Y_e�Ysz�n�V�njYtRrO!� � |2J*L+C0J*R t B M �U>;C#=;BDHIB!>;C#@;RDR � EN>;MUBDHIB �;J =eJ� CGBDHXJ B � @%C0= >;CGR � B �
'[o 9 ��� t ) B M4EG>cM+BDHIB �cJA=2J�� CPBDHKJ �[>;L�@%RDR � � k �
� 5:@ = C =��:'0.,'[��),= C ' 7 '
(*),' 68@Y5B;PC +�' ;z5 (*H '[o 9 ��� t )���� � k ) +�-c�#' C +�'�=Q) C ' (A' @ C =Q)�U

9 ( 5#9 '
( C h C +�- CPC +�'
=8( 
 o	C + ( 55#C � 
 3 � ) = @ -BU�-B=8)p- 9�5:@ = C =��:' .2'*��),= C ' 7 ' (A)�' 6	b / O 13+
7 ' (A)�' 6>@ -B(*'�1 - 686 '�. BDC�� CPBDHKJ*R � =;B �iB M+B!T[RzJ b q ),'�1 -B) @ + 5 � C +�- C JW.,= @ (A' U:-#(*.2=8),U @a5 HI'
C '�13+,),=>1
- 6 = C =8' @ J C +�' 685 U�-B(*= C +,H 5B; -B)�=Q)N��),= C ' 6 h .2=z�= @ =QS 6 ' 9]5�@ = C =z�#' .2'[�]),= C ' 7 '
(*),' 6
Hx- 9,9 =Q),UI=8) CA5 v �� = @ -I1 5 )�.2= C = 5 )�- 6Q6 h 9�5:@ = C =��:'r.2'[��)�= C ' 7 '
(*),' 6�b

R 5 )�.,= C = 5 )�- 686 h 9]5�@ = C =z�#'r.2'*��),= C ' 7 ' (A)�' 6>@ -#(A'r-Y)�- C O (3- 6 13+ 5 =81
' �t+�'
),'-�#'
(~��'r-B(*'
.2'�- 6 =Q),U_�t= C +�- C (3-B) @a6 - C = 5 ) =8)r��-B(*=8-#) CN9 ( 5 S 6 ' H�J @ O 13+ - @rC +�' @ O 9,9�5 ( C �#'�1 CA5 (THx- o
13+,=8),' c Hx-%o=8HI=�{�- C = 5 ) 5#;�C +�'NHx-B(*U#=8) 5B; @ ' 9 -#(*-#(A= 5 )|S�' C ��'
' ) C � 5 1 6 - @*@ ' @�5B; .,- C -Y= @
=8)�.2' 9 '
)].2'
) C"5#;�C +,' 5 (A=8U#=8) � @t9]5�@ = C = 5 ) b lW+,= @ 1 -B)�S�' @ ' '
) ; ( 5 H C +,'T. O - 6m5#92C =QHI=z{ - o
C = 5 ) 9 ( 5 S 6 '
H � X �e) c�C +,'�1 5 ) @aC (3-B=8) C � /Oz� " � O & O ` k 9 ( 5 � ' 1 C*@�5 O C C +,' @ -BHI' @ O S @A9 -#1
'
- @ � j �r) =8) C +,'N.,'[��),= C = 5 ) 5#; 1 5 )�.2= C = 5 )�- 6Q6 h 9�5:@ = C =��:'yHI- C (*=81
' @ } L � J�VBXc� b

s 'W+�-c�:' @ '
'
) C +�- C�9�5:@ = C =z�#'W.2'[��)�= C ' 7 '
(*),' 6>@ -#)�.T1 5 )�.,= C = 5 )�- 686 h 9�5:@ = C =��:' .2'*��),= C '
7 ' (A)�' 6>@ -#(A'r1 6Q5�@ ' 6 h|(*' 6 - C ' . CA5 '�-#13+ 5BC +�'
( b lW+,' ;z5 (*HI'
(�1
-#) S�'r(*' 9 (*' @ '
) C '�. - @ . 5BC
9 ( 5 . O 1 C3@ =Q)~[�= 6 S]' ( CT@A9 -#1
' @ b lW+,' 6 - CaC ' ( J�= CrC O (A) @y5 O C J�' @*@ '
) C =>- 686 hp1 5 (*(A' @a9�5 )]. CA5
.2= @ C -B)�1
'yHY'�- @ O (*' @ - @*@a5 1
=8- C ' .��t= C +�) 5 (*H @ =Q)�[�= 6 S]' ( C`@A9 -:1?' @ c
p X7Y_e�Ysz�n�V�njYtRrOtO � J*H t T\Ja@1LfJU@;R � �;@;R �GJ\= �\>%C0=%BDHZB!>%C0@;RDR ��EN>;M+BDHZB �;J�=eJ� CGBDHXJ�|2J*L+C0J*Rn>;C
5�� M[@%HZB M � �;BDCrY t �. p$' 0) ` k �[>%La@;RDR  S3_5 � � !NJ*C H"!GJ[L\J1J��eB M+H!M�@ �WBDR�TUJ*L+H MIEG@��UJ!��> �
LfJU@;R � �c@%R �GJU=!��� C �*HIB!>;CNM�>%C 5�� @%C0=l@ ? @\E2E#BDC(Y � c 5 u � � M � � !lH"!G@;H

t �! n$' w ) `  ( � �. #)� � �! w ) ( � , � L k#X )
lW+,' (A't'*o= @aC U#'
)�'
(3- 6 =�{�- C = 5 ) @�C*5yC +,'`1
- @ '~�t+,'
(*' t �! n$' #)'"` kr-B)�.1�t+,' (A' t Hx- 9�@ =Q) CA5� b {}) C +,' @ 'N1 - @ ' @ J C +,'r(*' 9 (*' @ '
) C - C = 5 ) 6Q55#72@t@A6 =8U#+ C*6 h|H 5 (A'r1 5 H 9,6 =>1
- C '�. b

V �



lW+,' @ =8U#),=��]1
-#)�1?' 5#;�C +,= @"9 ( 5:9]5�@ = C = 5 )�= @�C +�- C O @ =8),Ui1 5 )�.2= C = 5 )]- 686 h 9]5�@ = C =z�#' .2' ;Do
=8),= C ' 7 ' (A),' 68@ Jd��'|1
-#) C + O @ U#' ),'
(3- 6 =�{ 'x- 686 - 6 U 5 (A= C +,H @ S�- @ '�. 5 ) .,= @aC -#)�1?' @yCA5 1 5 ( o
(*' @A9]5 )�.2=8),U - 6 U 5 (*= C +,H @`5:9 ' (*- C =8),Ui=8) ; ' - C O (*' @A9 -#1
' @ b lW+,= @ = @ -#) -B)]- 685 U O ' 5B; C +,'
7 ' (A)�' 6WC (*=>1 7 ;z5 (|.2= @aC -B)]1?' @ (*- C +,' ( C +�-#) . 5BC|9 ( 5 . O 1 C3@ J�= b ' b .2= @A@ =QHI= 6 -#(A= C =8' @ (3- C +,'
(
C +]-B) @ =8HI= 6 -B(*= C =Q' @
b
PS]%�4RLY � gji8Z\oti8d�i8RWV,z � lW+�-#) 72@ CA5IuNb /H 5:6 -Y-B)�. Erb2s = 6Q6 =8-#H @a5 ) ;z5 (W.,= @ 1 O @*@ = 5 ) @ J
-B)]. C*5 R bGs - C*7 =Q) @P;z5 ( 9]5 =Q) C =8),U 5 O C JG=8) +�= @ Z"{ � / � j#j�/ ,`< � 5 ( 72@ + 5:9�C - 6Q7 J C +�- C
.2= @ C -B)�1
' @ -#)�. . 5BC�9 ( 5 . O 1 C3@ .2=�q�' (�=Q) C +,'W��-�h C +,'
h0.2' - 6 �t= C + C +,' 5 (A=8U#=8) b

� K �^K�� K�H�
CK#N

������� D��#D	����
�����%�&'(s6	� D � D�\�2&+<>����%�&,(_6�&,(8���0D	��D��=-�
�-,(�-�����+D��h$���-,����"�� ��&,3s/ -�9�(8��&	"���-�(��
-,/!"�$��h:!-,"���(7"�� &,3*/B9�(���"���-�( %���"�$�-^��� ( :8&'"�"�����( ������-,5�(�� "���-�(�3��+&	��(���(�5*D������ �"!$#%�'&(�")*#"),+
-�.�!/�"�0.213�%)��'45�"6 687�9;: <=7 �?> <"@=A^6 �CB�D"E D

� 7 �$F D"��3�-,(s6�G!D�\��(�; HC&+<^� �_6 F D;IL����&';0L� &,(���$���67&,(8�JH D�K &,9�����3 ���+D8G*��&,3�� > ����(���� "���<>�LH � %���(�;
����-�(���6�M (�� /B-,��%NIL-�(^<>����5,��(����,6W&'(8�O�s�+&	��(8&,����3 � "u�7D*P��"��4?),#�6Q�SRT�VU�.J�W1�X 6 E"E�Y'E;Z : D�� 9 >
D @ � 6 �CB�B A^D

� @ �$F D	�=��-,(��5
+&\[1(_DQ�h$���-'���I-'/W����:���-^�*9�����(�5 ?>����(���3���D^]�45#")	_a`���!$.�4\`bXc#"�VU	`ed��\fg` 6 D <�: @"@=A >
E=h%E 6 �CB 9 h D

� E%�2i D=�4D=h&	��"�3���"�"h&'(8�/j*D�G*$�&Ckh��;0�W&��*3�-,�+D8l ��(����2&'3 ��
+&	"���-�(�:!����/B-'��%�&,(���� -,/A��9�:�:!-,��"0<>����"�-,�
%�&,�2$���(����4&,(8�M-,"�$����\:�&'"�"�����(M��3 &,������m8������D8�x(/=D�G*�2$�n-,3�?>-�:*/x6�I�D=j�D�I�D=L9���5,����6^&'(8�T�#D=j*D
G*%�-,3 &^6_�+��� "�-,����6o��+"p%#%),f?.�_/&q)crJ.�4�),.a6eXc.��VU	�\+"_�std	�gu=u��"4?�*v�.5fa� �"4Jwe.5#"4?)�&q);x,6W:8&'5����
E @ > 9 E 6bIh&,%M����� ��5,��6 � ��6 �\B"B�B D � �S� i ��������D

� 9 � I�D�L����5�6�j�D i D ��D�IL$������1"���(�����(s6t&,(�� i Db�=��������3 D/y^#%4�!/�")�&(fJ��)�#�6 z"_{&q_T�")|d,.�!T&}x"4S�"�gu�_�D
G*:*��� (�5�����; ~0����3 &,5*6 F �ak��L-'��?A6 �CB < E D

� Dg� H D i D�L����"�����?�&'��Do���")�6 &V)8.5#"4���45�{x"4S#"!T!J&q)�x,De�h"�$���(�&JG^������(7"���m8��6�L��3 %�-,(7"+6 � ��6 �CB�B 97D
� A � ~MD	L3 &,(	
�6,=D,G^��$�n-�3�?>-�:*/x6	KMD��n9�3�"�$�-"��6,I�D�L9*��5�����6�~MD	~L&':�(�� ?!6*&'(8��� D	~\��"�"����+DQIL-�% ;

:8&	��� ��-,(@-'/t<^���ak ;j�8&'���+��-���[1����"L������-�5,(�� "���-�(I&,3�5�-'����"�$�%��h9�����(�5����+&'3�� �1"�����@%Hw%�-^�*��3���D��u(
I�D^<>-�(��*��� � &,3�����9���5�6* D^<>-,(�G*����3���(_6�j�D�I�D�~\-'�����"n9�5�5,��(s6�&,(���=D	G*��(���$�-%��6^�+��� "�-'����6
��4��'& ��fa&(#�6	�^.���45#�6��^.��'�Q�"4{�%_�s��%1����L��� �;�'6>:8&,5,����7�9 ��> 7�9 D 6	L����3���(s6 �CB�B�D D�G*:�����(�5����
�s����"�9���� F -,"���� ��(�IL-�%�:�9�"����LG^������(�����6�~0-�3 D ���"� 7^D

� < � �D�� Db\-������+6���D � D�l 9��7-,(s6s&,(��O~�D F Db~\&,:�(���?ADW� "��2&'� (���(�5�&'3�5�-,��� "�$�% /B-,�#-,:�"���%�&,3
%�&'��5,� (���3 &'������m8������D��x(�H D�K &,9�����3 ���+6\����� "�-,�+6���4S�\f?.?.5+"&V)�x"_*�SR2�VU	.��"�VU|��)�)	�	#�63�W1�X
���%4{�%_SU	��u��")�13�%!�u���� #"�'&(�%),#�6ow�.{#%4�)	&q)�x�]�U�.5�"4?z'6L:�&,5���� �CE"E%>�� 9�776 i � "�"�����9���5,$s6 i ��6
j�9�3 � �\B"B 77D8��I ��i ��������D

� Bg� I�D�j*D8I�D,\9���5�����&'(8��=D8G*�2$�n-,3�?>-�:*/xD3�x%�:*��-'<^��(�5#"�$��#&'����9*�2&,���I&,(��I��:!���+�I-'/���9�:�:!-,��"
<>����"�-'�I3��+&	��(���(�5�%�&'��$���(�����D��u( � D � -"
����+6 � D�j�-'�2��&,(_6.&'(8��� D i ��"�����$���6=�+��� "�-'����6
��+"p%#%),f?.�_Q&V)W�^.���4S#�6"�?)\Ra�"4�!/#"�'&(�")���4S�\f?.�_?_{&q);x�d�z%_?�0.�!J_��'6,:�&,5,���e@�A�9 > @�< � 6�Ih&'% �*��� �*5���6
� ��6 �\B"B A^D � �S� i ��������D

���\hg� I�D,IL-'��"�����&,(8��~MD	~L&':�(���?!D3G^9�:�:!-'��" <>����"�-'�=(���"0kh-,��?^��D�Xc#=f?U;&q)8.Lwe.5#"4�)	&q)�x,6,7 h : 7"A"@ >
7 B A^6 �CB�B 9^D

�������2� D�l � ��-���� 6 � Dbj,-�(�����6W&'(8��� D i -�5�5,��-�DW����5�9�3 &	���}
�&'"���-�(S"�$���-'���S&,(8�)(���9��2&'3�(���"0kh-,��?^�
&'���2$�� "�����"�9*������D��W.���4S#�6Q13�"!Lu���� #"�'&(�")�68A Y 7 Z : 7 �CBg> 7 D�B 6 �CB�B 9^D

��� 7 � H D�K &,9�����3����+D�IL-,(^<>-�3�9�"���-,(8&,3#?>����(���3��I-,(w�*����������"����1"���9���"�9�������D �t���2$�(�� ��&,3��=��:!-,��"

V#w



M�I�G	I\;SI��L�_; B"B ; �\h 6^IL-�%�:�9�"�����G*��� ��(����OH.��:�&'��"�%���(7"+6�M (���<>������� "x��-,//Ih&,3�� /B-,��(�� & &'"
G�&'(^"2&TI\��9�
�6 �\B"B�B D

��� @ � j�D � ���������+D � 9�(���"���-�(��L-,/W:!-,��� "�� <��.&,(���(���5>&	"���<>� "x�*:!��&,(���"�$���� � ��-�(�(�����"�� -,(�k � "�$�"�$��
"�$���-'����-'/=� (7"���5'�2&,3h���^9�&'"���-�(���DO�QU�&'6��"_a`�]�45#")	_a`�-��"z;`�d,�\fg`3w��")�+=�")�6�� 7 h�B : E	� 9 >;E"E=D 6
�\B"h�B D

���CE%� � D�� ��9�(�&*6o�#D � ����9�(8�A64&,(�� � Dol � ��-���� D���(���%�:���-	<>����"��2&,��(���(�5 &,3�5�-'����"�$�% / -,� ��9�:�;
:!-,��"�<>����"�-,�M%�&,�2$���(�����D��x(�j�D i ����(�����:!��6o�4Dol ��3���6 F D � -,��5�&,(s60&'(8�|� Dt � 3���-,(s64�+�*��;
"�-,����6��^.���45#�6��^.��'���%4{�%_eRC�"4�d�&}x")�#�6���45�\f?.�_{_?&V)�x|v8�5��s ��4S�\f�.{.5+"&q);x"_��SR��VU�.����=��� �	�
�
�
���%4{�%_SU	��u�68:8&'5�����7�A DW> 7%<=9^6 F �ak��\-,��?!6 �\B"B A^D��S�3�Q� D

��� 9 � j�D i 3 &	"�"+D � &'�1"."��2&,��(�� (�5@-'/L��9�:�:!-'��" <>����"�-,�C%�&'��$���(����=9�����(�5������79���(^"�� &'3W%���(���%�&,3s-�:�;
"���%��}
�&'"���-�(_DQ�u(��D�G*�2$�n-,3�?>-�:*/x6�I�D�j�D,I�D�\9���5�����6!&,(�����D	j�D,G*%�-,3 &^6*�+��� "�-,����68��+"p%#%),f?.�_
&q)*rT.�4?)8.a6�X�.��VU	�\+"_Js d	�%u�u��"4��Tv�.5fa� �"4�we.5#"4?)�&V)�x,68:�&,5,��� � <=9 > 7 h <*6�Ih&'% �*��� �*5���6 � ��6
�\B"B�B D � �S� i ��������D

���\Dg� � D i -�5,5���-�D�� (C-,:�"���%�&,3>(�-�(�3 ��(��+&'�4&'����-7��� &'"���<>�L�����+&,3�3 D��&(�"6��{x"&(f{#�6�1�z��?.�4?)8.��'&(fa_�6 �\B : 7 h���>
7 h"B 6 �CB A"9^D

��� A � �D�G*�2$�n-,3�?>-�:*/xD$d��gu=u��%4���v�.{fa� �%4Wwe.5#"4?)�&q);x,DJ�#D�� 3 ����(^�!-,9���5�~\����3 &'5�6 � n9�(���$���(s6 �CB�B A7D
H.-�?7"�-'�2&'���!��� "+6���M�L����3���(sD

��� < � �D�G*�2$�n-,3 ?�-�:�/u6�I�D"L9*��5�����6^&'(8�^~MD%~\&,:�(���?AD����^"��2&,��"���(�5.��9�:�:!-,��"4��&'"2&�/ -,�0& 5,� <���(M"2&'��?AD
�x(�M�D � D � &��^�^&���&'(8���#DeM�"�$^9*��9���&,%��76W�+�*� "�-,����6���4S�\f�.{.5+"&q);x"_����Q&q4?_{���?)��0.�4?),#"�'&'�"),#�6
13�")\RC.�4{.�),f?.*�%) r^)��"��6}.5+\x;.�� &q_�f?�%p".�4�z����W#"� #�X�&q)�&V)�x,6 � ��(�3�- i &	��?!6 �\B�B 9^D3�L���L�
i ��������D

���\Bg� �D�G*�2$�n-�3�?>-,:�/u68I�D�j�D8I�D�L9���5,����6!&'(8�*�#D�j*D8G*%�-,3 &*D���+"p%#%),f?.�_^&q)*rT.�4?)8.a68Xc.��VU	�\+"_Ts
d��gu=u��"4?�/v�.5fa� �"4�we.5#"4?)�&q);x,D � � � i ��������6,Ih&,% �*��� ��5��,6 � �#6 �CB�B�B D

� 7 hg� �D8G^��$�n-�3�?>-,:�/x6�j�D i 3 &'"�"+6�j�D8G^$8&Ckh��; �t&+�*3�-,�+6���D j�D,G*%�-�3 &^68&'(8�*�#D I�D�f��3�3�� &'%���-�(_D��4�1"���;
%�&'"���(�5h"�$��\��9�:�:!-'��"W-,/�& $���5�$*;u����%���(�����-,(8&,3>�����1"�������9�"���-,(sD���� � G�� B�B ;8<=A76 � ������-,��-,/ "
�������+&'���2$s6	������%�-�(��_67O�#6 �CB�B�B D

� 7 ��� �DoG^��$�n-�3�?>-,:�/x6���DeG*%�-�3 &^64&,(���� D ;0�#D � n9�3�3����+D F -,(�3���(��+&	� ��-�%�:!-�(���(7"�&,(�&,3 �*��� � &,�M&
?>����(���3A����5���(^<,&,3�9��C:*��-���3���%�D��^.���45#�6313�"!�u���� #%�'&(�")�6 �\h : � 7 B"Bg>�� @ �CB 6 �\B�B <*D

� 7�7 � �D�G*�2$�n-,3 ?�-�:�/u6;�#D"G*%�-�3 &^6=�#D"I�D,f��3�3�� &,%���-�(_67&'(8� i D"�0D"h&	��"�3���"�"+D F �ak ��9�:�:!-,��"4<>����"�-,�
&,3�5�-'��� "�$�%���D��W.���4S#�6Q13�"!Lu���� #"�'&(�")�6 � 7�: �\h <�@ > ��� 7 � 6b7 h"h�h D

� 7"@ � ��D�G*%�-,3 &*6��D;G^��$�n-�3�?>-,:�/x6>&,(���� D ; ��D � n9�3�3 ���+D8�h$��h��-�(�(�����"���-�( �!��" kL����(M����5�9�3 &	���}
�&'"���-�(
-�:!���2&	"�-,����&,(��@��9�:�:!-,��" <>����"�-,�=?>����(���3���D��W.���4S#�68�^.��'�Q�"4{�%_�6 �"� : D @�A >;D"E=B 6 �\B�B <*D

� 7 E%� ��D�j�D�G^%�-�3 &C&,(��/�D;G*�2$�n-�3�?>-,:�/uD�� (�&.?>����(���3 > ��&,���+� %���"�$�-^�M/ -,�\:8&'"�"�����( ������-,5�(�� "���-�(_6
����5,��������� -,(s6�&,:�:���-��*� %�&	"���-�(C&'(8�.-�:!���2&'"�-,�W� (^<>������� -,(sD=�L6 x=�"4?&q�VU�!J&(f{#,6�7�7�: 7 ����> 7"@ � 6 �CB�B <^D

� 7�9 � ��Dbj�D�G^%�-�3 &@&'(8�O�D�G*�2$�n-,3 ?�-�:�/uD/�U"�9�"�-'��� &,34-�(���9�:�:!-'��"C<>����"�-,�.����5'����������-�(_D F ��9*��-,;
I�� �	� �t���2$�(����+&,3��=��:!-'��" F I\; ��� ; B <	; h @ h 6Q�=-+�^&,3QK -,3 3�-\k &�� IL-,3�3 ��5���6QM (�� <�������� "x��-,/
�s-,(8��-,(s6�M � 6 �\B"B <^D

� 7 Dg� ��D j�D,G*%�-�3 &^6 i D �0D,L&'��"�3���"�"+68�D,G*�2$�n-,3 ?�-�:�/u6!&'(8��H D�G*�2$^9�9���%�&'(���D���+%p%#"),f?.�_W&q)*w�#"4(x;.
Xc#"4'x"&q)�1o6�#"_{_{& ��.�4?_�D � � � i ��������6,Ih&,% �*��� ��5��,6 � �#6,7 h�h�h D

� 7�A � ~MD�~L&':�(���?!D!��_{�'&q!$#"�'&'�")�� R"�W.0u	.�),+;.�)�f�.�_�L#"_a.5+|�")���!�u�&V4�&(f{#�6��W#"� #$#0&q)�-���_{_{&(#")�%2D
F &'9�?,&*6 � -�����-\kC6 �CB A B D Y �0(�5�3�����$I"��2&,(���3 &	"���-�(�:�G*:*����(�5�����~\����3 &'5�6 F �ak��L-'��?!6 �CB <�7 Z D

� 7"< � ~MD�~\&,:�(���?AD ]�U�. ��#"�'��4{.T� R�d	� #"�'&q_{�'&(f{#�68w�.{#%4�)	&q)�xc]�U	.{�%4�z'D�G*:�����(�5����+6 F D � D�6 �\B"B 9^D
� 7 Bg� ~MD�~\&,:�(���?AD�d�� #"�'&q_{�'&(f{#�6,we.5#"4�)	&q)�xO]�U�.5�"4�z'D4f��3����76 F D � D�6 �CB�B <*D
� @ hg� ~MD;~\&,:�(���? &'(8�$�#D�IL$�����<�-�(���(�?^����D��f(�-,"��=-�(�-�(��=��3 &,���L-,/s:!��������:*"���-�(���D������ �"!$#%�'&(�")

#"),+T-�.�!$�"�0.$13�")��'4S��6 687"9^6 �CB�D%E D

V �



� @ ��� ~MDo~\&,:�(���? &,(�����DQIL$�����<>-,(���(�?*����D ]�U�.5�"4�z��SR2��#%�'�0.�4�)�-�.{f{�{x")	&q�'&(�") #0&V) -���_{_{&(#")�%2D
F &'9�?,&*6 � -�����-\kC6 �\B A E D Y l ����%�&,(��s�2&,(���3 &	"���-�(�:L D��&,:�(���? � �#D,�h���2$����5kL-�(���(�?^����6
]�U�.5�"4?& .J+;.�4��e.�&(f?U�.�),.�4{�=.�)	)���)�x,6b�=?�&,����%���� > ~\����3 &'5�6	L����3���(s6 �\B A B=Z D

� @=7 � ~MD�~L&':�(���? &,(8�$�#D��s����(����+D i &	"�"�����(�������-�5,(�� "���-�(�9�����(�5#5,��(����2&'3��}
��+��:!-'��"��2&,� " %���"�$�-^�_D
����� �"!$#"�'&'�")c#"),+T-�.�!/�"�0.�13�")	�'45��6 6,7 E 6 �CB�D @^D

� @�@ � lMD �&'$*��&*D d�u,6 &V)8. Xc�\+=.a6 _TRa�"4�� �a_a.�4�p%#"�'&'�"),#�6 �^#"� #,6.<�-�3�9�%��c9 B -,/c1 �X�d��'��d��
-�.(x"&(�%),#�6o13�")\RC.�4{.�),f?.Wd,.�4�&(.�_�&q)*��u�u,6 & .5+JXc#"�VU�.�!/#"�'&(fa_�D�G��S� � 6 i $���3 &��*��3�:�$�� &^6 �\B"B�h D

� @ E%� I�DI�&'"�?^��(���D H �*(8&'%�� � &,3���5�(�%���(^"�?�����(���3���D �x(N�#D j�D G^%�-�3 &*6 i D �4D h&	��"�3 ��"�"+6
�D	G*�2$�n-,3�?>-�:*/x6�&,(���H D	G^��$^9�9���%�&,(���6>�+�*� "�-,����6,��+"p%#")�f?.�_�&q)�w�#"4(x;.LXc#"4'x"&q)�1o6�#"_{_{& ��.�4?_�6
:8&'5�����@ BJ> 9 h 6�Ih&,%M����� ��5,��6 � ��6�7 h�h"h D � � � i ��������D

� @=9 � ��D	I�D*f��3�3�� &'%���-�(_6��#D�j�D,G^%�-�3 &*6�&'(8���D,G^��$�n-�3�?>-,:�/xD�l ��(����2&,3���
+&'"���-�():!����/B-,��%�&'(���� -,/
����5�9�3 &'����
+&'"���-,( (���"0kh-'��?*�W&,(8�#��9�:�:!-,��"t<>����"�-'��%�&,�2$���(����W<^� & ��(7"���-�:7�C(^9�% �!�����_-,/���-�% ;
:8&'��" -,:!���2&'"�-'����D|�s����$�(����+&'3�����:!-,��" �\B 6 F ��9���-=I�� �	� 6t$^"�"�:b: �	�gk�k�kCD (���9���-7��-,3 "+D ��-�%�6
�\B"B <*D���������:�"�����/B-'�=:�9���3�� ��&'"���-�(���(�� �Q�3���_�2&,(���&'��"���-�(���-,(��x(*/B-,��%�&	"���-�(��h$���-,���7D

V �


