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Monte Carlo: uds jets
Monte Carlo: b jets

 = 1.96 TeVsCDF Run II Preliminary 

���U #"5��" A|�.� ¹ ��x�ª5~�ª:�zy¬���À���:�z�à�����zª�­����zx|}

17(�m i /7#$9�,.! Ë Ê
# i 1.!$9�+È!$,lÊ),�(|2³179±1 i Ó:( i:p0p 9�Ê
+�1l9�k'176
(�,.(*28!UgZ(�/�Û
(�+ p (|,0Ï

Æ 9 i�p0p 9�Ê
+�1Qk 9�/�! Ë ÍZ(0/.k ( p 17!%9:+-,X!$+�1.6
(�,.! Ë Ê
# i 17!%9:+3� i /7!$,.!%+-Ì
k /79 Ë Ô�k 9:/�(0Ñ i�Ë Í
#$(�Ô0! Ë Í)(�/�k ( p 1Q28(�, p /7!%Í
1.!$9�+�9�k8,.!$#%! p 9:+±28(�17( p 1.9�/
(qp p !%(�+ p 4:Ô'17/ i:p Ó5!%+
Ì�(qp p !$(0+ p 4 i +-2C/7(�,.9�#$Ê81.!$9�+bÔ�9�/n9�k"1.6-(ÈÜ
6 i 28/79�+�28( p�i 4
;�Ô¢176
(�(qp p !%(�+ p !$(�, Ë ( i ,.Ê
/7(�2�!$+Î1.6
(�,�! Ë Ê
# i 17!%9:+
Ë Ê-,�1�&)( p 9:/./7( p 1.(|2�&54 i n7, p�i #$(Xk i�p 1.9:/mol179 i Í
Í
#$4�176
( Ë 179�/7( i #
2 i 1 i Ï Æ 6
!$,X, p0i #%(Ok i�p 1.9:/X!$, Ë ( i ,�Ê-/.(|2�!$+ i # i /7Ì�(�Ô�!$+-28(�Í)(�+-28(0+�1
2 i 1 i ,�(01�Ô i +-2Î176
(0+ i Í
Í
#$!$(�2Î179�1.6-(�,.! Ë Ê
# i 1.!$9�+�9�k�1.6
(�Í
6548,�! p ,
p 6 i +
+
(�#�9�kQ!%+�1.(�/.(|,�1|Ï

o !%/<,�13176
(C(�p p !$(0+ p 4 9�kn1.6
(c&81 i Ì�Ì:!%+-Ì i #%Ì:9�/7!¬176 Ë &)(�!%+
Ì
p 9�+-,.!$2
(0/7(�2C!V, Ë ( i ,.Ê
/.(|2�Þb176
(3& i ,.! p !$2
( i !V,±1.9eÇ)+-2 i , i�Ë Û
Í
#$(*9�kZÉ�(�1<,"�"!%1.6 i 6
!$Ì�6B& p 9�+�17(0+�1�Ô i +-2 Ë ( i ,.Ê
/7(�6-9¢� Ë�i +54
9�k'1.6-(*&nÉ�(017, i /.(�1 i Ì�Ì:(�2³&�4³1.6
( i #%Ì:9�/7!¬176 Ë Ï

Æ 9e28931.6
!V,0Ô'(0Ú�(�+�17,©�"!%1.6 i É�(�1 p 9�+�1 i !%+
!$+
Ì i +C!V28(0+�1.!%Ç-(|2
#$(0Í8179�+ i /7(F,�(�#%( p 17(�2��@1.6-(�,.(³É�(017,36 i Ú�( i +í(�+
6 i + p (|2 6
( i Ú54
� i Ú:9�Ê
/ p 9�+�17(0+�1È�"!%1.6 /7(�,.ÍZ( p 1È1.9qÌ�(0+-(0/7! p É�(017,�Ï Æ 9Ùk Ê-/�176
(0/
(�+
6 i + p (O1.6
(lÕ o k / i�p 1.!$9�+bÔ|176
('É�(01X!$,�/7(�Ò�Ê
!$/.(|2©1.9�&)(l& i # i + p (|2
&54 i ,.( p 9�+-2�É�(01�Ô5�"6
! p 6¯!$,O/7(�Ò�Ê
!$/.(|2�1.9±&Z(�1 i Ì:Ì�(|2 i , i 6
( i Ú54
� i Ú:9�Ê
/�É�(01�Ï

Æ 6
(�6
( i Ú54 � i Ú�9:Ê
/�k / i:p 17!%9:+�!$+�1.6
(ÎÉ�(01 p 9:+�1 i !$+
!$+
Ìc1.6
(
#$(0Í8179�+�� 1.6-(2n.#%(�Í81.9:+¯É�(01mo:;�!V,�(|,�17! Ë�i 1.(�2FÊ-,.!%+
ÌB,.(0Ú�(�/ i #b17( p 68Û
+
!VÒ�Ê
(�,�Þ i Ç
1�9�k'1.6-(�28!$,�1./7!$&
Ê81.!$9�+B9�k'1.6-( Ë Ê
9:+nä���/7(0# i 1.!$Ú�(�1.9
176
(�É�(�1 i Ñ8!V,n���"6
! p 6c!V,�2
!ug�(0/7(0+�1©k 9�/©6
( i Ú�4 i +-2e#$!%Ì:6�1©Ò�Ê i /.Ó
É�(017,<;�Ô i ,Î!$#$#%Ê-,�1./ i 17(�2½!%+qÇ-Ì�Ê-/.(z
��Q176
(B+�Ê Ë &Z(0/�9�k�É�(�17,¯�"!¬176
&Z9�176 i +n!V28(0+�17!¬Ç-(|2±(�#%( p 17/.9:+ i +)2 Ë Ê
9�+�9�k-9:Í
ÍZ9:,.!¬17(l,.!$Ì�+È��9�+
(
p 9 Ë !%+-Ì�k /79 Ë 1.6-(@Í-/.! Ë�i /74©ÜC6 i 28/79�+±2
( p0i 4:Ô0176
(",�( p 9:+-2©k /79 Ë
176
(�28( p�i 4�9�k i�p 6 i / Ë (|2¯6 i 28/79�+¯k /79 Ë 1.6
(�Ü 2
( p0i 4
;���9:/l1.6
(
+5Ê Ë &)(�/"9�k�#$(0Í
1.9�+nÉ�(�1<,l�"6
! p 6 p 9�+�1 i !%+ i +È!$28(�+�1.!%Ç-(�2f��� Ë (�Û
,.9�+3!%+ i 2
28!%1.!$9�+È1.9Î1.6-( p 6 i /7Ì�(|2¯#$(0Í8179�+bÏ

Ü@4FÊ-,.!$+
Ì31.6
(|,�(Î17( p 6
+
!VÒ�Ê
(�,�179�(�,�1.! Ë�i 1.(Î176
(�+5Ê Ë &Z(0/*9�k
6
( i Ú54 � i Ú:9�Ê
/QÉ�(017,�!$+B1.6-(�#%(�Í81.9:+ÎÉ�(�1©, i�Ë Í-#%(*&Z(�k 9:/.( i +-2 i k Û
17(0/ i Í
Í-#%45!$+
Ì�176
(©&¯1 i Ì�Ì:!%+
Ì i #$Ì�9�/7!%1.6 Ë Ô:1.6
(©(�p p !%(�+ p 4�9�kb1.6
(
i #%Ì:9�/7!¬176 Ë p0i +3&Z( Ë ( i ,�Ê
/7(�2bÏ

� , i�Ë Í
#$(l9�k v 9�+�1.(¢m i /7#%9©2 i 1 i !$,X1.6
(�+�Í-/.9828Ê p (�2n1.9*,.! Ë Û
Ê
# i 17(X1.6-(�#$(0Í8179�+"É�(01�, i�Ë Í
#$(�Ô i +-2�176
(O, i�Ë (X17( p 6
+
!VÒ�Ê
(�!V,bÊ),�(|2
179 Ë ( i ,�Ê-/.(³1.6
(3&5õ:1 i Ì:Ì�!$+
ÌF(qp p !%(�+ p 4Ù!$+�176
!V,�, i�Ë Í
#$(�Ï Æ 6
(
p 9 Ë Í i /7!V,�9:+�9�kS176
(n(qp p !$(0+ p !%(|, Ë ( i ,�Ê-/.(|2�!%+c2 i 1 iÈi +-2e,.! Ë Û
Ê
# i 17!%9:+FÌ:!%Ú:(�,�1.6
(�, p0i #%(±k i�p 179�/|Ï � 1©!V,�1�45Í
! p0i #$#$4�!%+ú1.6
(�/ i +
Ì:(
� ì©ýJö�û��c÷5ï¯Ô828(�Í)(�+-28!$+
Ì�9�+¯176
(�1 i Ì:Ì�(�/�&Z(0!$+
Ì p 9�+-,.!V28(0/7(�2�Ï

0

500

1000

1500

2000

2500

3000
 

0 1 2 3
 

4

          Muon pT,rel
¡  Fits for the Tight SecVtx Tagger

muon p¢
T,rel
¡  (GeV/c)

un
ta

gg
ed

 je
ts

data
non-b
b

muon pT,rel
¡  (GeV/c)

ta
gg

ed
 je

ts

data
£
non-b¤
b
¥

0

200

400

600

800

1000

1200

0 1 2 3
 

4

���! �"�¦#" u������X��x(§È���7y%~����z���TM N ���¬�à�����zª:­:���zx|}:�

jet pseudorapidity
¨0

©
0.2
©

0.4
©

0.6
©

0.8
©

1
ª

1.2
ª

1.4
ª

1.6
ª

1.8
ª

2
«

b
-t

ag
 e

ff
ic

ie
n

cy

0
©

0.1
©
0.2
©
0.3
©
0.4
©
0.5
©
0.6
©

Jet Probability < 5%
¬

Jet Probability < 1%
¬

Top MC scaled to match data

Only b-jets with Et>15 GeV

                              JetProb Tag Efficiency for Top b-Jets

���U #"5­�" A|�.� ¹ ��x�ª5~�ª:�zy¬���À�Î�m®*�7�¬�7}��7�n~��O~�®$­�}��.���¬x�}�x0®�¯

o !$Ì�Ê-/.(±ãÎ,.6
9¢��,@1.6-(�(�p p !$(0+ p 4³9�kQ1.6
(±j:(�1;�S/79�& i &
!$#%!%1�4 i #%Û
Ì�9:/.!%1.6 Ë !$+±° ° v 9�+�1.(¢m i /7#%9 i , i k Ê-+ p 17!%9:+n9�k�É�(�1XÍ-,.(0Ê-2
9�/ i Í
!V25Û
!¬1�4:Ï Æ 6
(*(�p p !%(�+ p 4¯6 i ,l&Z(0(0+ p 9�/7/.( p 1.(|2³&54�176
(�, p0i #$(�k i�p 1.9�/|Ï

W�X�W�²�� �sbs�_³L³��u�1³�´�|�}��1�L�L�u��� b��

� ,"�@(0#$# i ,lÊ
+-28(�/7,�1 i +-28!$+
ÌÎ1.6
(±(�p p !$(0+ p 4³9�k i 1 i Ì�Ì:!%+-Ì i #%Ì:9�Û
/.!%1.6 Ë Ô�!%1�!V, i #V,�9È! Ë ÍZ9�/.1 i +:1�1.93Ê
+-2
(0/<,�1 i +-2e1.6
( Ë !$,�1 i Ì�Ì�!$+
Ì
Í
/79�& i &
!%#$!%1�4ZÞ-1.6
(nk / i�p 17!%9:+e9�kS#$!$Ì�6�1�õ � i Ú�9:Ê
/.(|2nÉ�(�17,��"6
! p 6 i /.(
!%+ p 9�/7/7( p 17#%4Î1 i Ì:Ì�(�2 i ,l&Z(0!$+
Ì�&�É�(�1<,0Ï

� Ç-/<,�1�õ�9:/72
(0/ i Í
Í
/79�Ñ8! Ë�i 17!%9:+�9�kS176
( Ë !V,�1 i Ì:Ì�!$+
Ì³/ i 17(±!V,
Ì�!$Ú�(�+c&54ú1.6
(³+
(0Ì i 1.!$Ú�(Î1 i Ì�/ i 17(�Ï � +C176
( p�i ,.(¯9�k-�5( p ø�1.Ñ�Ô i
+
(0Ì i 17!%Ú:(B1 i Ì½!$,È28(�Ç-+-(�2 i ,¯�"6
(�+ 1.6
(F!$28(�+�1.!%Ç-(�2 Ú:(0/.1.(0Ñ�!V,
�O(�#%#",.(0Í i / i 1.(|2Ck /.9 Ë 1.6
(3Í
/7! Ë�i /.4ÙÚ:(0/.1.(�Ñ�Ô�&
Ê81�#$!%(|,n9:+�176
(
n��"/79�+
Ì_o�,.!V28(�9�kZ1.6-(�Í
/7! Ë�i /74±Ú:(0/.1.(0Ñn�"!%1.6�/7(�,.Í)( p 1X1.9�1.6
(XÉ�(01
28!$/.( p 1.!$9�+'Ï#�5Ê p 6FÚ�(0/.1.! p (|, i /.(�Ê),�Ê i #%#$4�28Ê
(±1.9¯Ç)+
!¬17(�17/ i:p Ó�!$+
Ì
/.(|,�9:#%Ê
1.!$9�+¯� 9:/'!$+ p 9:/./7( p 1'6
!%1 i ,.,.!$Ì�+ Ë (0+�1<,7;�Ô i +)2 i /7(S176
(0/7(�k 9:/.(
i ,7,�Ê Ë (|2¯179Î&)(�,.4 Ë�Ë (01./7! p�i #�ÍZ9:,.!¬17!%Ú:(�õ�+-(0Ì i 1.!$Ú�(:Ï

� +È176
( p�i ,.(�9�kQj:(�1;�S/79�& i &
!$#%!%1�4�Ô5176
(tn�+
(�Ì i 1.!$Ú�(*j�(01m��/.9:& i Û
&
!$#%!%1�41o±!V,@1.6
(©Í
/79�& i &
!$#%!%1�4 Ë ( i ,.Ê
/7(�2³Ê-,�!$+
ÌÎ9�+-#%4Î17/ i:p Ó5,O�"!%1.6
i +-(0Ì i 1.!$Ú�(�,�!$Ì�+
(|2e! Ë Í i�p 1©Í i / i�Ë (�17(0/Î� �"!%1.6c/.(|,�ÍZ( p 1�179³176
(
É�(�1�28!$/7( p 17!%9:+);�Ï

Æ 6
(³k / i�p 1.!$9�+�9�kXÉ�(�1<,n�"!%1.6 i +-(0Ì i 1.!$Ú�(�1 i Ìú!$, Ë ( i ,�Ê
/7(�2
!%+�É�(01�2 i 1 i Ô i , i k Ê
+ p 1.!$9�+�9�k�176
("É�(01�1./ i +-,.Ú�(�/7,.(�(0+
(�/.Ì:4�Ô i ��Û
! Ë Ê81.6 i # i +
Ì:#%( i +-2½Í-,�(�Ê-289:/ i Í
!$2
!¬1�4:Ôb1.6-(È+5Ê Ë &)(�/�9�k"1./ i�p Ó8,



µ ²"~�}:�¬�7y#A|�<~�}��S®Vx0�O��«:��r�²"u��<x�y¬y¬~0ª8x���~0���zx�})�
wc��~0{|{|�z}:{�~0�@r�²"u

          SecVtx Mistag Rates

jet E
¶

T
¡  (GeV)

m
is

ta
g 

ra
te Tight SecVtx

·
Loose SecVtx
¸

Only jets with |η|<
¹

1

0

0.01

0.02

0.03

0.04

0.05

0.06

20 40 60 80 100 120 140 160 180

���! #"�º�" º��<�m»O��¾��*�z�à��~�{���~�����~���~�®$­�}��.���¬x�}Îx�®8°��7��¼ N

!$+-,.!$28(¯1.6
(*É�(01�Ô i +-2c176
(³,.Ê Ë 9�kl1.6
(�17/ i +-,.Ú�(0/<,.(�(�+
(0/7Ì�!$(�,©9�k
i #%#5É�(017,"!$+31.6
(*(�Ú�(0+�1|Ï Æ 9Î(�,�1.! Ë�i 17(�176
( Ë !$,�1 i Ì�Ì:!%+
Ì�/ i 1.(:Ô51.6
(
+
(�Ì i 1.!$Ú�(X1 i Ì�/ i 17(S!V, p 9�/7/.( p 1.(|2�k 9�/�(�g�( p 1<,Q28Ê
(S179�!$+�1.(0/ i�p 1.!$9�+-,
!$+½176
(�28(�17( p 1.9�/ Ë�i 17(0/7! i #ÀÔQÊ
+-!$28(�+�1.!%Ç-(�2q#%9:+
Ì¢õ5#%!$Ú�(|2�,�1./ i +
Ì:(
6 i 28/79�+-,Î� Ë 9�,�17#%4 h j i +-2 l ;�Ô i +-2F1.6
(�& p 9:+�1.(0+�1�9�kO+
(�Ì i Û
17!%Ú:(�1 i Ì�,l!%+31.6-(lÉ�(�1�2 i 1 i Ï

o !%Ì:Ê
/7(È÷F,.6
9¢��,±1.6
( Ë !$,�1 i Ìe/ i 1.(³k 9�/n1.6
(t�5( p ø�1.Ñ i #$Ì�9�Û
/7!¬176 Ë i , i k Ê
+ p 17!%9:+B9�k�1.6
(lÉ�(01"1./ i +-,.Ú�(�/7,.(�(�+
(0/7Ì�4:Ï

½¿¾l]Q\.ÃÁÀ Å�]@W Ã�_�6T6SRXT

� +�179�1 i #ÀÔ i /79�Ê
+)2�ì�î½ïJ9�k�Ü 6 i 28/.9:+-,¯28( p0i 4q!%+�1.9 Ë Ê
9:+-,0Ô
á:á�ï 2
!%/7( p 1.#$4�Ô i +)2�1.6-(�/.( ËÎi !%+)28(0/�Ú5! iBi3p 6 i / Ë (�2e6 i 28/79�+bÏ
Æ 6
(|,�( Ë Ê
9:+-, i /.(±+
9�+5õ5!$,.9�# i 17(�2�Ô i +-2�6 i Ú�( i /.(�# i 1.!$Ú�(0#$4È,.9�k 1
ä#Â½28!V,�17/.!$&
Ê817!%9:+bÏ Æ 6
(�,.(±Í-/.9:Í)(�/�17!%(|,�Í
/7( p #%Ê-2
(�1.6-(±Ê-,.(n9�kX1.6
(
p�i #$9�/7! Ë (�17(0/Qk 9:/ Ë Ê
9:+�!V28(�+:17!¬Ç p0i 17!%9:+bÔ i +-2�!%+-2
Ê p (�,.!$Ì�+
!%Ç p0i +�1
Ë Ê
#¬17!%Í-#%(�, p0i 1.1.(�/.!$+
Ì¯179³176
( Ë Ê
9:+ i ,�!%1�Í i ,7,�(|,�176
/.9:Ê
Ì�6F1.6
(
28(01.( p 1.9:/ Ë�i 17(0/7! i #ÀÏ � 28(�28! p0i 1.(|2 Ë Ê
9:+c!V28(�+:17!¬Ç p0i 17!%9:+ i #$Ì�9�Û
/7!¬176 Ë 6 i ,�&)(�(0+F28(�Ú�(�#%9:Í)(|231.9¯!V28(0+�17!¬k 431.6-(�,.( Ë Ê-9�+-,�Ô-& i ,�(|2
9:+�1.6
( Ë�i 1 p 6
!$+
ÌÙ9�k©17/ i:p Ó5,�1.9 Ë Ê
9�+ p 6 i�Ë &Z(0/�17/ i:p Óq,.(0Ì�Û
Ë (0+�1<,0Ï

� k 17(0/ Ë Ê
9�+),�!V28(�+:17!¬Ç)(�2 i ,X28( p0i 4*Í
/79828Ê p 1<,�9�k-176
((Ã)éwÄ kÆÅ
9:/�Ç½&Z9:,.9�+-,�6 i Ú:(�&Z(0(�+�/7(�É�( p 17(�2�Ô i É�(�1S!V,�/7(0Ì i /<28(�2 i ,�1 i Ì�Ì�(|2
!%k�!%1 p 9:+�1 i !$+-, i +È!V28(0+�17!¬Ç-(|2 Ë Ê
9:+bÏ

Æ 6
(�(qp p !$(0+ p 4±9�kZ1.6-!$, i #$Ì�9�/7!%1.6 Ë !V, Ë ( i ,�Ê-/.(|2�2
!%/7( p 1.#$4±!$+
2 i 1 i Ô8&�4�#$959�Ó5!$+
Ì i 1�n.,.( p 9:+-2¯#$(0Ì�,Æon9�k�Ã)éwÄ i +-2tÇí(0Ú:(0+�17,Q�8!¬1
!V, Ë ( i ,�Ê
/7(�2³1.9�&Z(*&Z(�1��@(0(0+eÈ�î i +-2Bö�î5ï¯Ô
2
(0ÍZ(0+-28!$+
Ì¯!$+31.6
(
ä Â 9�k�176
( Ë Ê
9:+bÏ7�5!$+ p (�1.6-( Ë Ê
9�+F1./ i�p Ó8,�!%+ú1.6-(�,.(Î, i�Ë Í
#$(�,
17(0+-2ú1.9B&Z( Ë 9�/7(�!V,.9�# i 1.(|2e176 i +ú1.6-9:,.(nk 9:Ê
+-2c!$+c&3É�(017,�Ô�1.6
(
(qp p !%(�+ p 4 Ë ( i ,.Ê
/7( Ë (0+�1l!$, p /.9�,.,�õ p 6
( p Ó�(|2n!$++É É"(�Ú�(�+:1<,0Ï Æ 6
(
Ë ( i ,�Ê-/.(|2n!V28(�+:17!¬Ç p0i 17!%9:+�(�p p !$(0+ p 4nk 9�/ Ë Ê
9�+),X!%+¯1.6
( p (0+�1./ i #
/7(0Ì:!%9:+³!V,�,�6-9¢�"+È!$+³Ç)Ì�Ê
/7(ÊÈ5Ï

Æ 6
("k i Ó�(l/ i 1.(�2
Ê
(l1.9©176
(�ÍZ9:,.!¬17!%Ú:("!$28(�+�1.!%Ç p0i 1.!$9�+Î9�k�+
9�+8õ
Ë Ê
9�+31./ i�p Ó8,l!V, Ë ( i ,�Ê-/.(|2È!$+�Ì�(�+
(0/7! p É�(01�2 i 1 i Ô
�"6
! p 6bÔ i k 17(0/
176
(�/7( Ë 9¢Ú i #Z9�k'1./ i�p Ó8,O2
Ê
(�1.9/Ã-éaÄ kÆÅíi +-2fÇ×28( p�i 45,�Ô�6 i Ú�( i
/ i 176
(0/X, ËÎi #%#517/.Ê-( Ë Ê
9�+ p 9:+�1.(0+�1|Ï Æ 6
(@k / i:p 1.!$9�+�9�kZ/.( Ë�i !$+
!%+-Ì
17/ i:p Ó5,�!$2
(0+�1.!%Ç-(�2 i , i�Ë Ê
9�+³!$,@Í i / i�Ë (01.(�/.!V,�(|2 i , i k Ê-+ p 17!%9:+
9�k-1./ i�p Ólä#ÂSÔ i ��! Ë Ê81.6 i # i +
Ì:#%( i +)2±Í-,.(0Ê)289�/ i Í
!V28!%1�4�Ï�ø i #$Ê
(|,�9�k
176
(©k i Ó:(�/ i 17( i /7(�1�45Í
! p0i #%#$4¯!$+È176
(*/ i +
Ì:(�î-â ÷�ý î-â ö5ï¯Ï v 9�/7(
28(01 i !%#V, p0i +3&Z(©k 9�Ê-+-2³!$+ 	 û���Ï

 [GeV/c]TP
10

E
ffi

ci
en

cy
 [%

]

50
Ë
55
Ë
60
Ì
65
Ì
70
Í
75

80
Î
85
Î
90
Ï
95
Ï

100

3
Ð

5
Ë

7
Í

20
Ñ

40
Ò

���! #"%Ó1" §3�À²��m®*�7�¬�7}��7�n~��O~�®$­�}��.���¬x�}�x0®�§�M1N

Ô g±]@W�Y�`�Å�a�UV]@W�ac_XW�Ä PQ`$_XW�aú\<]XT³UÀ^×P�T<]QòbRQ^�RQW�Ã�a
� 1Om h�o Ô i +5Ê Ë &Z(0/X9�k�,�1 i &
#$( i +-2n�O(�#%#8Ê
+)28(0/<,�1795952±1.959:#$, i /.(
Ê-,.(�2ck 9�/�1.6
(È!$28(�+�1.!%Ç p0i 1.!$9�+Ù9�k"&BÉ�(017,�Ï Æ 6
(³Í)(�/�k 9:/ Ë�i + p (�9�k
1.6
( i #$Ì�9�/7!%1.6 Ë ,Q!V, Ë ( i ,�Ê
/7(�2�!$+¯2 i 1 i Ô i +-2 p 9:/./7( p 1.!$9�+nk i�p 1.9�/<,
1.9Î&Z( i Í
Í
#$!$(�2È1.9�,.! Ë Ê
# i 1.!$9�+ i /7( p0i # p Ê-# i 1.(�2bÏ

� 1FÍ
/7(�,.(0+�1�Ô�Ú i /.!$9�Ê-,e+
(0� 1 i Ì�Ì:!%+
Ì�17( p 6
+
!VÒ�Ê
(�, i /7(Ù&)(0Û
!%+-Ì�,�17Ê-28!$(�2�Ô:!%+ p #%Ê)28!%+-Ì*1.6
(�!$28(�+�1.!%Ç p0i 1.!$9�+�9�k�(�#%( p 1./79�+),X!%+),�!V28(
É�(�1<,0Ô i +-2 Ë 9:/.(�,�9:Í
6
!V,�17! p�i 17(�2Î1 i Ì�Ì:!%+-Ì i #$Ì�9�/7!%1.6 Ë ,�Ô�& i ,�(|2�9�+
Õ (�Ê
/ i # Õ (�1��@9�/7Ó8,0Ô@�"6
! p 6 Ë�i Ó:(úÊ),�(c9�k Ë 9:/.(ú!%+
k 9�/ ËÎi 1.!$9�+
p 9:+:1 i !$+
(�2³!%+),�!V28(©1.6-(lÉ�(�1�Ï

Ö©R�\<RQT7RQWQY)R'a
��µl²�µ:tO�7x|�à��~©�7��~0y µzv ¹ «¢���<µ����<�8µ�× ÓL$ v#Ø @qÙrÙwÚQÛ�Ù � @qÙrÙ �
@ µl²�µ:tO�7x|�à��~©�7��~0y µzv ¹ «¢���<µ����<�8µ�× ÓL$ v#Ø @qÙrÙwÚQÛ�ÙrÚr@qÙrÙ �
��µl²�µ:tO�7x|�à��~©�7��~0y µzv ¹ «¢���<µ����<�8µ�× Ó_K v#Ø @qÙrÙwÚQÛ�Ù � @qÙrÙw@


