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2 µ from minimum bias events
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2 µ from b
2 µ from c
2 µ from π
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Real 2µ from Z0 events - tower no. 0
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Real 2µ from Z0 events - tower no. 19
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cut    [GeV]

R
at

e 
[H

z]

L=1034cm-2s-1

2 µ from minimum bias events
2 µ from uncorrelated events
2 µ from correlated events
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cut    [GeV]
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L=1034cm-2s-1

2 µ from minimum bias events
2 µ from J/ψ events in minbias

2 µ from π,K events
2 µ from b,c events
2 µ from uds events
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2 µ from b events
2 µ from c events
2 µ from K events
2 µ from π events
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2 µ from b events
2 µ from b
2 µ from c events
2 µ from c
2 µ from J/ψ in minbias

d �$O#6N/1Y n�� ��^hE Y B � / &32 Y ( ,�/1.#0 S �Ùf Yg/1Y�+ 2 ) &32²z
Y�O�.#/ �$Y ( �*+X0 �$+ �*0¥6N0 5 � &�(g"{^ / �$O#O#Yg/8/lY ( _�.#+ ( Y
. 5f2t& �*+fY�S�Z � 21E R |�D{; _ & )ji & O#Y "

d �$O#6N/lY n�p ��^hE Y B � / &�2 Y ( ,�/1.#0 S �Ùf Yg/1Yg+ 2 ) &32²z
YgO#.#/ �$Y ( �*+c0 �*+ �$0q6N0 5 � &3(�"{^ / �*O#O#Yg/s/1Y ( _�.�+ ( Y
. 5-2j& �$+NY�S�Z � 21E R |�D{; _ & )ji & O#Y "

]#B



10

10 2

10 3

10 4

1.
0

1.
2

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

5.
0

6.
0

7.
0

8.
0

10
.

12
.

14
.

17
.

20
.

25
.

30
.

35
.

40
.

50
.

70
.

10
0.

Trigger Response - CMSIM101

pt
cut    [GeV]

R
at

e 
[H

z]

L=1034cm-2s-1

2 µ from b grandparent events
2 µ from c grandparent events

2 µ from b parent events
2 µ from c parent events
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cut    [GeV]
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L=1034cm-2s-1

2 µ from b grandparents
2 µ from c grandparents

2 µ from b parents
2 µ from c parents
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1 µ from anything
1 µ from minimum bias

1 µ from Drell-Yan events
1 µ from J/ψ events

1 µ from Z0 events
1 µ from W events

1 µ from top events
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Real 2µ from J/ψ parent

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-8

∆η
∆φ

σ 
[m

b]

Real 2µ from J/ψ parent

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y pf!�� � Y�_yY�+fSNY�+N)gY 5 Y 2 Z4YgY�+ � ��& +NS
� �>,�.�/ 0q6N.#+ ( ,�/l.#0 CED F �*+ 2tE Y�) &�( Y{.�, ����� �� 3
! u@Ye= Vw,�6fk*k 2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

d �$O#6N/lY pdB ��; .#+ 2 / � 5 6 2 �$.#+ (�2 . CED F / &32 Y>,�/1.�0
21E Y�/1YgO �*.�+ .�, ( 0 & k*k S �Ùf Yg/1Yg+N)�Y ( �$+ � & +NS
�

,�.#/ � � � �� 3 ! u@Ye= V�,�6Nk*k 2 / �$O#O#Y�/4/1Y ( _�.�+ ( Y "

Real 2µ from W

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-10

∆η
∆φ

σ 
[m

b]

Real 2µ from W

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y p#A � � Y�_yY�+fSNY�+N)gY 5 Y 2 Z4YgY�+ � ��& +NS
� ��,�.�/�0q6N.#+ ( ,�/l.#0 r �*+ 2tE Y8) &�( Y8.�, � ��� �� 3
! u@Ye= Vw,�6fk*k 2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

d �$O#6N/lY p�a%�c; .�+ 2 / � 5 6 2 �$.#+ (q2 .�r / &�2 Y�,�/1.�0
21E Y�/1YgO �*.�+ .�, ( 0 & k*k S �Ùf Yg/1Yg+N)�Y ( �$+ � & +NS
�

,�.#/ � � � �� 3 ! u@Ye= V�,�6Nk*k 2 / �$O#O#Y�/4/1Y ( _�.�+ ( Y "

]�p



Real 2µ from Z0

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-9

10
-8

∆η
∆φ

σ 
[m

b]

Real 2µ from Z0

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y pd] � � Y�_yY�+fSNY�+N)gY 5 Y 2 Z4YgY�+ � ��& +NS
� ��,�.#/�0q6f.#+ ( ,�/l.#0 � . �$+ 2tE Y') &�( Yh.�, � ��� �� 3
! u@Ye= Vw,�6fk*k 2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

d �$O#6N/lY p#e �w; .�+ 2 / � 5 6 2 �$.#+ (@2 . � . / &32 Y�,�/1.�0
21E Y�/1YgO �*.�+ .�, ( 0 & k*k S �Ùf Yg/1Yg+N)�Y ( �$+ � & +NS
�

,�.#/ � � � �� 3 ! u@Ye= V�,�6Nk*k 2 / �$O#O#Y�/4/1Y ( _�.�+ ( Y "

Real 2µ from top

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-11

10
-10

∆η
∆φ

σ 
[m

b]

Real 2µ from top

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y pdn � � Y�_yY�+fSNY�+N)gY 5 Y 2 Z4YgY�+ � ��& +NS
� �¥,�.#/ 0¥6N.#+ ( ,�/1.�0 2 .#_R�*+ 21E Y ) &�( Y±.�, ����� �� 3
! u@Ye= Vw,�6fk*k 2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

d �$O#6N/lY p#� �<; .#+ 2 / � 5 6 2 �*.#+ ( 2 . 2 .#_¬/ &32 Y¥,�/1.�0
21E Y�/1YgO �*.�+ .�, ( 0 & k*k S �Ùf Yg/1Yg+N)�Y ( �$+ � & +NS
�
,�.#/ � � � �� 3 ! u@Ye= V�,�6Nk*k 2 / �$O#O#Y�/4/1Y ( _�.�+ ( Y "

e#}



Real 2µ from Drell-Yan

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-9

10
-8

∆η
∆φ

σ 
[m

b]

d �$O#6N/1Y p#p �w� Y�_yY�+NSNYg+N)�Y 5 Y 2 Z±Y�Yg+ � ��& +fS � �§,�.#/¥0q6N.#+ ( ,�/1.#0 � /1Ygk*k z W & + �*+ 2tE Y�) &�( Y�.�,
� ��� �� 3 ! u	Y>= Vw,�6Nk$k 2 / �*O#O�Y�/h/1Y ( _y.#+ ( Y "

Real 2µ from minimum bias events

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-6

∆η
∆φ

σ 
[m

b]

Real 2µ from minimum bias events

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.  1‰d �$O#6N/1Y !�}#} �@� Y�_yY�+fSNY�+N)gY 5 Y 2 Z±Y�Yg+ � �U& +NS
� � ,�.#/@0q6N.�+ ( ,�/l.#0 0 �$+ �*0¥6N0 5 � &�( YgJ�Y�+ 2t(
�*+ 2tE Y�) &�( Y�.3, ����� �� 3 a u@Ye= V ,�6Nk$k 2 / �$O#O#Y�/
/1Y ( _y.#+ ( Y "

d �$O#6N/lY !~}f!���; .#+ 2 / � 5 6 2 �*.#+ ( 2 . 2tE Ys0 �*+ �$0q6N0
5 � &�( / &�2 YU,�/1.�0 2tE Y /lY�O �$.#+.�, ( 0 & k*k�S �[f�Y�/ z
Yg+N)�Y ( �$+ � & +NS ��,�.#/ ����� �� 3 a u	Y>= V ,�6Nk$k
2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

ef!



Real 2µ from J/ψ events

0 5 10 15 20 25 30 35

0
10

20
30

40
50

60
70

10
-8

∆η
∆φ

σ 
[m

b]

Real 2µ from J/ψ events

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y !�}dB �@� Y�_yY�+fSNY�+N)gY 5 Y 2 Z±Y�Yg+ � �U& +NS
� �>,�.�/ 0q6N.#+ ( ,�/l.#0 CED F �*+ 2tE Y�) &�( Y{.�, � ��� �� 3
a u@Ye= Vw,�6fk*k 2 / �*O�O#Y�/'/lY ( _�.#+ ( Y "

d �$O#6N/lY !~}#A ��; .#+ 2 / � 5 6 2 �*.#+ ( 2 . CKD F / &�2 Y',�/1.�0
21E Y�/1YgO �*.�+ .�, ( 0 & k*k S �Ùf Yg/1Yg+N)�Y ( �$+ � & +NS
�

,�.#/ � � � �� 3 a u@Ye= V�,�6Nk*k 2 / �$O#O#Y�/4/1Y ( _�.�+ ( Y "

Ghost 2µ from minimum bias events

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰

Ghost 2µ from J/ψ parent

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y !�}�a%�@� Y�_yY�+fSNY�+N)gY 5 Y 2 Z±Y�Yg+ � �U& +NS
� ��,�.#/LO E . (²2 0q6N.�+ ( ,�/1.#0 0 �$+ 5 � &�( YgJ�Y�+ 2t(
�*+ 21E Y@) &�( Y?.3, � ��� �� 3 ! u@Ye=

d �$O#6N/lY !~}d] �@� Yg_�Yg+NSNY�+f)�Y 5 Y 2 Z4YgY�+ � �¬& +NS
� � ,�.�/	O E . (²2 0q6f.#+ ( ,�/1.#0 CKD F �*+ 2tE Y�) &�( Y
.�, � ��� �� 3 ! u	Y>=

edB



Ghost 2µ from W

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰

Ghost 2µ from Z0

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y !�}#e �@� Y�_yY�+fSNY�+N)gY 5 Y 2 Z±Y�Yg+ � �U& +NS
� ��,�.#/4O E . (l2 0q6N.#+ ( ,�/1.#0=r �$+ 2tE Y ) &�( Y<.�,
����� �� 3 ! u	Y>=

d �$O#6N/lY !~}dn �@� Yg_�Yg+NSNY�+f)�Y 5 Y 2 Z4YgY�+ � �¬& +NS
� ��,�.�/±O E . (l2 0q6N.#+ ( ,�/l.#0 � . �*+ 2tE Y�) &�( Y .�,
����� �� 3 ! u@Ye=

Ghost 2µ from top

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰

Ghost 2µ from Drell-Yan

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7 8

∆η

∆φ

Contribution to rate in 0.1‰d �$O#6N/1Y !�}#� �@� Y�_yY�+fSNY�+N)gY 5 Y 2 Z±Y�Yg+ � �U& +NS
� � ,�.#/@O E . (l2 0q6N.#+ ( ,�/1.�0 2 .#_(�*+ 2tE YI) &3( Y
.�, � ��� �� 3 ! u	Y>=

d �$O#6N/lY !~}#p �@� Yg_�Yg+NSNY�+f)�Y 5 Y 2 Z4YgY�+ � �¬& +NS
� �©,�.�/LO E . (²2 0¥6N.#+ ( ,�/1.�0 � /1Ygk*k z W & +°_N/l. z
)gY (1( �*+ 21E Y@) &�( Y?.3, � ��� �� 3 ! u@Ye=

e#A



� � �I��� �¡�¬
�	��I�¬


^hE Yq0 & �$+ & �$0 ( .�, 21E � (82tE Y ( � ( 9 k � (²2 Y�S-�*+ 2tE Y ( Y�) 2 �$.#+ !#"be 9�Z±Y�/lY & ) E �$YgJ�Y�S & +NS 2tE Y>/1Y ( 6Nk 21(	& /lY
&�( ,�.#k$k*.~Z (

� ^ . 2j& k 2 / �$O#O#Y�/ B � / &32 Y &�2w! u@Ye=¯Z �$k*k 5 Y &�5 .#6 2?a i 9 �D9 &�2¥a u@Ye= � 2 Z �$k*k 5 Y 5 Y�k$.~Z B
i 9 � " � R & O �$) � J & k$6NY¥.�, !�}#}�9 �¥Z �$k*k 5 Y¥0�Y 2	&�5 .#6 2@� V !~} u	Y>= " � + 2tE Yq/ & +fO#Yq.�, B�}�2 .
]�} u	Y>= 2tE Yq/ &32 Y>Z �*k*k�SNYg)�/1Y &�( Yq,�/l.#0 A#}�2 . !�}�9 �F9 & +NSU,�.#/ 2tE Y E �$O E Y (l2 � ��� �� 9�YR�G6 & k 2 .
!~}�} u	Y>= Z±Y	Z �*k*k Em& J#Y 2 .ISNY & k�Z � 2tEX&�5 .#6 28A�9 � "

� � + 21E Y ( 0 & k$k ��� /1YgO �*.#+ 2tE Y¥/ &32 Y � ( SN.#0 �*+ &�2 Y�S 5dFQ21E Y¥0 �*+ �$0q6N0 5 � &�( YgJ#Yg+ 2t( 9�Z E Y�/1Y &�(
&�5 .~J#Y B�} u@Ye= 5dF�2tE Y � . SNY�) &�F-(g"

� d�& i3Y 2 / �*O#O#Yg/ ( 9y,�/l.#0 ( 6N_yY�/ �*0I_�. ( �*+NOI.�, ( �*+NO#k$Y � YgJ�Y�+ 2t( 9 Y[x-)�YgY�S /1Y & k�.#+fY ( Z E Yg+ ��� )g6 2
� (45 Y�k*.~Z a V ] u	Y>= &32421E Y E �*O E Y (l2 k*6N0 �*+N. ( � 2`F�"#d .#/ E �$O E Y�/±)�6 21(±21E Y SN.�0 �$+ & +N)gY�.�,:/lY & k
2 / �*O�O#Y�/ ( � ( & ) E �$YgJ#YgS "7d .#/ 21E Y E �$O E Y (l2 _y. (1( � 5 k$Y>)g6 2 .�, !�}#} u	Y>=�9 2tE Y>/ &32 �*. � /1Y & k � , & i�Y �
� ( .#+ 21E Yqk*Y[J#Ygk�.�, ]�}f"�dy& i�Yq/ &32 Y�� ( _N/l.#_y.#/ 2 �*.#+ & k 2 . � ; 2tE 6 (	&32 � 3 !~} ?H? )�0 � ; ( � 6s21E Y
/ &32 �$.�� ('2 Yg+ 2 �*0IY ( O#/lY &32 Y�/ "

� ^hE Y>)�6N/l/1Yg+ 2	& k*O#.�/ � 21E 0¯.3, J#Y 2 . �$+NOwYg0 5 YgSNY�Sm�*+ ; RTP � R !~}f! � ( �*+ ( 6�ZI)~�*Yg+ 2 9 5 Yg) & 6 ( Y�� 2
) & 6 ( Y ( 0�.#/lY¥O E . (l21( 2tEm& +¬_N/1.#_yY�/ 2 / �$O#O#Yg/ ( ,�.�/ 2tE Yqk*.~Z ��� /1YgO �*.�+ "Yd .#/ E �*O E Yg/<)�6 2t( 21E Y
SN.�0 �$+ & +N)gY	.�, 21E Y@/1Y & k 2 / �*O#O#Yg/ ( � (s& ) E �*Y[J#YgS "

� ^hE YLYg+Nk & /1O#Yg0�Yg+ 2 .�, 2tE YqJ#Y 2 . & /1Y &�& /1.�6N+NS 2 / �*O�O#Y�/�) & +NS:�*S &32 Y 2 . 2 Z4.�6N+:� 2t( 5 . 21E �*+ �
& +fS � i �$k*k ( 0�.#/lY 2tEm& + p�pf"C]�� .3, 21E Y@O E . (²2t(�"

� ^hE Yc_N/ �*)gY 2 .¬_ &�F ,�.#/ 2tE Y�Y�+Nk & /1O#Yg0�Yg+ 2 .�, 2tE Y�J�Y 2 . & /lY & � ( k*Y (1(q2tEN& + ] � k$. (1( .�, B �
Y[J#Y�+ 21( ,�.#/ & k$k�Y[x & 0 �*+fY�S 2`F _�Y ( .�, ( .�6N/1)gY (�"

^hE Y8SNY ( �*O#+�.�, 2tE Y ; RUPI0¥6N.#+ 2 / �$O#O#Yg/¤V�� 2t( O#/ & +G6Nk & / � 2`F V ( Y�Y�0 ( 2 . ( 6 � 2 _ EGFH( �*) ( O#. & k (�" u@.H.HS
Y>ZI)!�*Y�+f) F �$+¥/lY�)�.�O#+ � 2 �*.#+>.�, B � Y[J#Yg+ 21( 9G)�/l6N)~� & kG,�.#/ 21E Y 9 �*O#O ( SNY 2 Y�) 2 �$.#+S9 � ( _y. (1( � 5 k$Y 2 . & ) E �*Y[J#Y "
9 +NY (1E .#6fk*SX/1Y�0IY�0 5 Yg/ 21Em&32s2tE Y ( Y>) & k$)�6Nk &32 �$.#+ (h& /1Y 5m&�( YgST.#+X/1Y ( 6Nk 2t( .�, RX.#+ 2 Y ;'& /1k$.�Z E �*) E
_N/lY�S �$) 2 �$.#+ ( 0 &�F S �[f�Y�/',�/l.#0 21E Y	,�6 2 6f/1Y@Y[x-_yY�/ �$0�Yg+ 2j& k /lY ( 6fk 2t(s5dFc& , & ) 2 .#/s.�, 2 Z4. 2 .&�NJ�Y "

e�a



� �����U� � ����� �I� � �	����


� Z4.#6fk*S�kd�$i�Y 2 . 2tEm& +fi�)�.�/1S � & k*k F 
 & + 	 /��.#k �*i�.~Z ( i?�±,�.#/q0 & + F E Ygk*_f,�6Nk ( 6NO�O#Y (²2 �*.�+ ( 9�J & k*6 &�5 k*Y
S � ( )�6 (1( �$.#+ (>& +NS �m+ & k /lYgJ?� ( �*.#+�.�, 2tE � ( /1Y�_y.#/ 2�"I�<& 0 & k ( .cJ#Yg/ F O#/ &32 Y[,�6Nk 2 .TR & /l)~�$+ 	 .#+fY�)ji �
,�.#/ E � (?( 6N_N_y.#/ 2>& +fS �*+ 2 /1.HSN6N) 2 �*.#+ 2 . ; RTP ( .3, 2 Z & /lY "�� & _N_N/lY�)!� &32 YI6 ( Yg,�6fk{)g.#0I0�Yg+ 21( 0 & SfY
5dF R & )!�*Y �Iu��.�/ ( i �m9'u	/ �gY�O#.#/ ��r�/l.-) E + &�& +fS D �*. 2 /�� & k$YgZ ( i � "°^hE YXZ±.#/lS ( .3, 21Em& +Ni (�2 . & k*k
0IY�0 5 Y�/ ( .3,�r & / (1& Z �Y2 7:D{98�'& +fS�� 2 V<P�O#/l.#6N_ ( ,�.#/'Z �$SNY & )�)gY (l(�2 . 21E Y~�$/h)�.#0I_N6 2 Y�/ (g"

ed]



� � � � �<����	�� �

�ÄK � �8�`��� � �^���8�O�#"O�L�����
� +X.�/1SNYg/ 2 . ( �$0q6Nk &�2 Y 21E Y	0 & �*+ ( .#6N/1)gY ( .�, 2tE Y ( .�, 2s5m& )jiGO#/l.#6N+NS�9N,�.#/ 2tE Y	_ z _c)�.#k$kd� ( �*.�+ (4&�2

� � 3 !�aX^ Ye=�9 2 . 21E Y ; RUP B � 2 / �$O#O#Y�/>9 2tE YL,�.#k$k*.~Z �*+fO�_N/1.H)�Y (1( Y (q& +NS D W ^s98�`� _ & / & 0IY 2 Y�/ (
Z±Y�/1Y?6 ( Y�S

� � ;'� .�/h0 �$+ �*0q6f0 5 � &�( Y[J#Y�+ 21( Z � 21E�2tE Y	,�.#k$k*.~Z �*+NO¥_N/1.H)�Y (1( Y ( ( Z � 2 ) E Y�ST.�+ �
� � ��� � � � ���
� � � � � � � � �
� � � � � Q�Q
� � Q � � � Q
Q�Q � � � � �Q�Q � Q�Q
k$.�Z ����( ) &�212 Yg/ �$+NO

Z E �$) E � ( . 5f2t& �*+NYgS�Z � 2tE _ & / & 0IY 2 Yg/

���
	����� � ���������������������! 
"� 
��#

� 
 D F _N/l.-Sf6N) 2 �*.#+�Z � 21E>�

���
	���%$ � &'�)(*(+�,�
 �-/.�01��#�-�0*(

Q Q � CED F Q V�RUPfV % 0 �#e 1 3 !
Q Q � 2 . � Q V�RUPfV % 0 �dn 1 3 !
Q Q � 2 6 � Q V�RUPfV % 0 �#� 1 3 !
Q Q � 2 ; � Q V�RUPfV % 0 �#p 1 3 !

� P5�$+NO#k$Y r _N/l.-Sf6N) 2 �*.#+�Z � 21E>�

���
	���%$

0 � 0 � � , � D�, � VXRUP-V % 0 B 1 3 !
0 � 0 � � Q , � D�, � VXRUP-V % 0 !~e 1 3 !
0 � 0 � � � , � D�, � VXRUP-V % 0 B�} 1 3 !
0 � Q � 0 � , � D�, � VXRUP-V % 0 Af! 1 3 !

� P5�$+NO#k$Y � . _N/1.HSN6N) 2 �*.�+cZ � 2tE>�

���
	��  $
���
3*46587�9;:< = � 0>�)(�?A@��B�,.�(>�DC� 'C�&*-�0B��ED-�0D.
 ��*�GF

e#e



0 � 0 � � � � D.� . VcRUPfV % 0 ! 1 3 !
0 � 0 � � Q � . VcRUPfV % 0 !�] 1 3 !
0 � 0 � � � � . VcRUPfV % 0 !~p 1 3 !
0 � Q � 0 � � . VcRUPfV % 0 A#} 1 3 !
Q Q � � � � � � . VcRUPfV % 0 !~A-! 1 3 !

� � /lY�k*k z W & +w_N/1.H)�Y (1( Z � 2tE8�

���
	��  $
���
3*46587�9;:< � � 0>�)(�?��D�1���;�������,.�(1�DCD 'C�&*-�0>� F

0 � 0 � � � � D.� . V�RUPfV % 0 ! 1 3 !

� ^ .#_��H6 & /1i�_f/1.HSN6N) 2 �*.#+�Z � 2tE>�

���
	��  � � #;0>E%ED-�0�C��,.>#,�'01�
4����D�G5��
	 �': �����7� � #;0>E �;���*�< ����7��� ��
4����D�G58���������D465����)��:�	 �':  9�7��� �
4����D�G58���������D465�����9):�	 �':  9�7��� �
4����D�G58���������D465������;:�	 �':  9�7��� � �;���*�' �� 0
& C)�1&*&D '-D 
��#
4����D�G58���������D465 �>$����)�':�	 ��:% 9�7��� � #��; 
#��!E��'-�#���.�(' ��
4����D�G58���������D465 �>$�����9;:�	 ��:% 9�7��� �
4����D�G58���������D465�=*$�����9;:�	 ��:% 9�7��� �

� + 2tE � ( ) &�( Y?,�.�k*k*.~Z±Y�S�_N/l.-)gY (l( Y ( Z4Yg/1Y & 6 2 .#0 &�2 �*) & k*k F�( Z � 2 ) E YgST.#+ �

0 � 0 � � � � � �
Q Q � � � � �

� + 2tE � ( SNY ( )�/ �$_ 2 �$.#+ 0 � (l2j& +NS ( ,�.#/ 21E Y¥,�Y�/l0 �$.#+ ( 9 �¥,�.#/ 2tE YLO#k*6N.�+ (	& +NS � � & +NS � � ,�.#/ 21E Y�G6 & /li (g" � � SNYg+N. 2 Y (�21Em&32:2tE Y ,�Y�/l0 �$.#+	0 &�(1( Y ( & /1Y Y[x-_Nk �*)~� 2 k F �$+N)�k$6NSNY�SR�*+ 2tE Y±0 &32 / �Kx Y�k$Y�0IY�+ 2t(g"d .#/ & k*k ( �$0q6Nk &32 �$.#+ ( 2tE Y±SNY�) &�F J#.�k*6N0IY{,�.�/ & k$kG_ & / 2 �*)gk*Y ( Z &�( kd�$0 � 2 YgS 2 . 2tE Y4) F k �*+NSNYg/�Yg0 5 / & )~�*+fO
) & k*.#/ �*0IY 2 Yg/ ( Z E �*) E )�.#6Nk$S 5 Y@0 & SNY 5dF �

�;�
3 � 5�=�=�:< 7 � E���-�#,��.�(� /�*�+CD �.
�'?D 'C 0>�,(�?"!��B#������ .1?;(D���DCD �-
4���# � 5$��9;:<%=�%��*$&�� -D��C)���,� 5 ���('*?�)�E)(����� �:  *'�ED-D ��*�' 'C ���,+ �*��-
4���# � 5$�*7):<.����$*$&��0/� *'�#� ��D#1+2)
4���# � 5$��7):�	$3'4���# � 5$��7):4- ���5+ �*��-

edn



� + & k*k 0IY�+ 2 �*.#+NYgS ( �*0q6Nk &32 �$.#+ ( M . SfY�) &�FH( Z±Y�/lY ( Z � 2 ) E YgS������8?Z9����
	 H / ����	 M / 	���������
� ��������������! ^M . 	
�������� � ���!#"����%$
	��	'&(�����$���!)*�+	
,�����
,��-	
������.)%�/�0,21@?3���4�4��5
)%�
6���,2)*�7)��
����8� � ���9�0,:���<;�>=+?A@B�0)�C.� 9 �D�05
E,��05
���5F���
	 HHG ���
	�M G ���8E��5
�C.��)%�D��,I$�����E,��A��,����
C2$
,��
��J �  

K ��5
��E� � )*�0�L5
�� � ���NM
�8�����8;��	 � )��05O�05
�)%�P	
��Q��$�����;�����$
��� HR!)%�S�0�8)%&
$���)%,I�T,��UM
���8��,I�
�2)��
�05�PM���,���,I� � ���U6I)*;I��9&/�9=7VUWYX3Z�[\�]$
�
�^�0)%,��:_.��5
3&(��8�`�%���	
)%��6a,I��	
��-b
�� 

ced�fhg�ikjml�g�npo+qerhjsnpiutPvxw
wayzgS{zne|u}#~4lzjmo^y!�<g�iS}0�<q����3�����+�*���x�hvx�3���]�^�����k�s�0�e�x�
ce�8���'np}#��g7}^��o�{<nA�^����}#y����E�9}#��o^{<n-�^�L��o#�( �y�}#~¡qQnp}#neg7t�}^�z|eo�y�qx¢^gSy�gS|u}Lneg������P�F��£h¤¦¥]§\jmyE¨+jmyzjs¨�{z¨

�zj©}^qªl<«¬l!gS�gSy�npqh}#n¯® °x�±�8²+£�gS³�´�£ªtzj©qªy�{z¨Y��gS|uqh}#|pg���}^qeg8��o^y2µ¶���k·

¸I¹



� ����������	�
�� 

���������������������� ! #"$��%&�(')�*�,+!�����-'.�/�0��%1�2���0�*���

3 �-,I�
������'	
�	
$
����]�8,IC �0��&
����54a����	76a)%�N�������)%,I�84�;���8�:�¬���86I��S�L����)%�8��)%� � ���U��&
��,I��$��0����
�
��	
�	T�],���C )%�
)�C2$
C &�)¬���`�;���/�0�� �V-5
2�������,�� � �����05F����M
��������)%�����%�*�N�;���8� �;���/�3)%� � [�9!=
��,��%�%)���)�,I�a)%�Y�EC )%��)%C2$
C &
)%���A,I�
;:�,I�
�*�2;I��8� �] � ,�� �05��C M
��,�	
$
���	�,I$
&
��`1D�;���/�0�+�����0)��8����)%��6
��$��0�2J=<� 3 	
	
)���)%,I�
���%�*�>:h)��E)%�P^"�M���^�0�	 ��5F���EC.)��
)%C�$
C &
)%���P�0���� � )%��� &( 	
����������)��
6±����M
)%	����
� )���5a)%�
���������)��
6.?*@¡��$��� �V¯,�&�+�0���]+�]�8,IC )%��A
$
��
��-,��¡�8�0���0)��8��)%�����0AF$����0$
���0)�,I�
��)�� � )%	
-?*@��0���
6�
�¬����6I��S�L����)%�8��)%�!&����,IC ��U�
�����8��)�� �� 

3 ��,��
2�����±	
�	�$
��2�]�8,IC �05
�����^�0)�,I�TZ� CB��05���;���/�3�;�,I�%$��0)%,�� )%�±? �4��5
)¬� )%��	�)�;�)%	
�	±)%�/��,
�05����P�8���M
�ED

BI 5F4$F���(G�_�6I�%$�,I�'�HG���%^�0,I�D6I��
��0����)%,I�

Z� +�]����6IC ��/�L����)%,I�4_�5F��	
�8,I�
)JI�����)%,I�.M
5F���8

4� -MF���8�0)�����!	
��������

?�,�����)�&
)%��)�� �N,��x�]���KI�)%�
6 �;���/��,I�9�05
P,I�
P,��x��5
3bF���S��� � ,:�8�0���0���)��U6I)�;���D��,.��5
E$������ -V-5
��8
���83� � , C ���S�0��-� � )����L5
�� � 5
)%�L596I,<;I����
�U�05�)%�KD

L/MON VQP2RSBUT�_ ����8M(,��
��)�&
�%!�],I�+�]����6IC ��/�L���0)%,��N���L5
�C.

VXWZY�[�\^]0_;`ba0ced>f;g2_;[0`�d;`ihj\U[kd;`ldemnm
VkopYlqU`0c�hr[�fba0ced>f;g2_;[0`�d;`ihj\U[kd�snsn\tcnu�hr[�fZ`�\/`jv2_^w>x0[euygi\tue_em-zSue_>aed;x�m{`i|

L/MON VQP2RpZeBUTY_:�����M�,I�
��)�&
�%!�],��-MF���8��)%���%!	
��������

VXWZYZdemnm/}*d>cj`ihnsjm>_bue_�s>d>~2q�a*\tc>��h{unue_t[
VkopY�xn[iqU`�d;��m>_^}*d>cj`�hjsjm>_�qZd�mnmn\{��_juZ`�\�ue_*s;d>~

V¯,.C.�;G�36I��
������0)�,I�',���C.)��
)%C2$�C &�)¬���-^;I��/�����Q���S�0��U	
)*;�)%��)�,I�N)%�/��,2� � ,.M
5F���8�� � ���`��M�M
�%)��	

BI -��)%6I5/�-MF���8�0)�����!	
��������-_��j� ����	8�O�;���/�0�(�

Z� -5
���;��'M
���8��)%�����	
��������+_��j�����j����� ,I�Q�K�2�j�t� �;���/�0�(�

� � � ����6I,�)%�
6>������,I�8	
)%��6>��,a�05
3���L5��	
$
��;D

BI -6I��
������0)�,I�',��-F�$
���HG�_�6I��$
,I�'�HG������0,���RQ5
��	
��,��
)�I����0)�,I�'���
	'MF���S�0)����%�	���������U�],I��&
)�	
	
���T

Z� -�L5
���G')��-��,I�Q�,F4$F���(G4�����83M
�������/�
c��H�¯}#ne{z|u}#~�qQl�}Lnej©}#~�ik{<nxo^y��a¨+o^¨+g8y�np{z¨ �<jm|eg�i nejmo^y�j©q�� �n�t� ��¡ ²�´�fhg8}�iutzjsy�¢-¨Y{zo�yPq]nu}Lnpjso�y�q¦j©q¦l�o�qpqQjm�z~mgAo^y�~s�

� o^|i��rhjsnetU}#n¡~sg�}^qQnn¢{£
�H�¥¤xgS³§¦Li#´�¥¬n�|pgk� g8|pq�npo�� o^|pr }^|p��|eg8¢^jmo^y4´�¥�y7netzg¦��}#|p|eg8~���t�}�q
neo l�o�qpqeg8qpq>¢{£i¨ �&¤xgS³§¦Li#´
��{zo�y�qªrhjsnet!~soLr gS|*¢t£(�<o+yzo^nª|pg8}�iut��ª©U��g8i8}#{�qeg�o#�Fq]np|eo�yz¢���gSy��<jsy�¢-jsy!²�£9¨-}#¢^y�gknej©i� �gS~©��}#y��!}#��qQo�|el<npjso�y`jmy
net�gAiS}#~mo^|pjm¨7gSneg8|pq8´

¸>«



L�� ��+_ ���<;���(G�������,I�D,��D	
)��HG ���
	96I��
��0����3�
^"���,I�

L�� ,2_:� � )*�0�L5 K ��� ��U�]�0��6�C.��4�0���0)�,I�

4� -M
�8,�����8���
#"���MF���8�U,����;���/��6���
��0����)%,I� _'=+���%�h[¦@�W��!WY=

L #"����%$
	�PM
���8��)%�������M����)%�� � 5
)��L5D	�,.�
,��U	
����<�N��,>C2$
,I�
�

L �L5
���GT)��.� G ����	 � G ����� 6I)*;I>1 � )*�058?*@�,z;���P�05
�8���5�,I�%	 B	���
 _ ^"�����$
	
.��5
��8
� 5
)��L5D�����9�
,��7_�R�������������������;T

6
 -� � )��0�L5 K � MF���8��)%���%!	
��������

L 	
������N�05�P����C �5F��	
�8,I�
�U)%�N�05�P��,�,�M._ � ��)%C ��

V-5
����M(^�0)���)%,I�.�Q������,I� ��� B! " � ���U�L5
,�����  � �-�85
,I$
��	'&(�C ��/�0)�,I�
�	:�05F���+	
����<��)��
6 ��5
��8
�0��C.:M
���8��)%������ � �0)�C.��EM���,�	
$
����a&
)¬����)%��6 ,��U^;I��/���� $#7)¬��� � ���2	
^bF�
�	 ���2��� ��M
M�����0���
��
,����05
>1 MF��)�� � )��05T#"
�����0�*�T�0��C aMF���8��/�0�E���3������S�P� � ,'�0)%C ���)��H�05
>�0��C.>�%,�,IMª &%F,I�!��5
��8
��,��
	
)���)%,I���('*)`&
),+��8).-
6>,��x�;�/-/�0��,"-9��5
3�%^;I��¦,�� Z"0 � +��U�],I$1-12ª 3#7$��U��5
)%�UM
�8)%�/43)��`�(45+��8,"-6+�&��.4� 
R!$14��0,a��)%C74!��56+���).-�6 &84�� � 4/4�-±6"4�-14���+��0)�,"-:9¶�-M
56+��(4��

L�;=<�> ��?���@P_7F4$6+��(G"A 6I��$
,"-'�HGB4��.4^�0,"-96"4�-14���+��0)�,"-

L�C=D�> ��?���@P_ � 4^�-�]�E+�6IC74/-/�E+��0)�,"-

L F�> ��?��G@E_NM1+��8��).H��I4�214�H5+5JLK

K�)�C2$
�.+��0)�,"-.,��MK�,NH/+��%�I4/2��>�O+P-12 �Q4^;"4/-/��KH�SRT+BKUK�5
,"VS�E4�V C=WYX	Z�[]\_^ �056+B-:)��3R7,I$a`.2:&84bRU)*�05
,I$��
V�4�M�4^�0)*�0)�;P4c214/H/+!JLK� 

R�4/H5+5J ,��dK�+<;P4/2p�j�����n�2���e+B-12 �K�2�j�t� KHGB4/`.4^�0,"-aKH�]Rf+PK&2
,"-a49)I-�+$K(4�M6+BVE+���4 � ,�&ª � - �05
)IK
H5+BK�4g`�,�,�M�_L214�H5+5JLK�RG+P`.K8,�h�B! " >T�R34/V(4.M84/VS�],"V�C74/2T��V�,�C �0514 M6+PVS�0,"-$`.4^;"4�`p V-5a4iV(45+PK8,"-j`�).4/K3)I-
26+P-�6"4/V2,��kK�)%6P-
)�b6H/+P-/��&�),+PKE,��-�0514iKE+�C M1`I4g2
$14.�0,lV(4/`,+��0)�;P4/`mJT&
)%6D&1VE+P-aHL5
).-
6YVE+���)%,"KP�],"Voniprq
C74/K�,P-1K 6I,I)I-
6!).-/��,!1tsu+P-vJLw�5
).-�6P'Ex^ zy�514�->56+P21V8,"-
)�I/+Bw0)�,"-oRf+PK�2
,"-a4f{],"V|4^;"4/V�JS4�;P4/-vw}{�V�,IC~w�514
&84�6I6I)I-
6*:�w0514d214/H/+!JLK-,P{M4��a+PH�w�`IJ&w0514dKE+�C74dK(4�w-,P{¦51+P21V�,P-1KfR34/V�4�)�C.M�,"K(K�)%&a`.4kK�,ow�514!M1V8,I&6+�&�).`%)mw�J
,P{=K�+�C.Ma`.47&�),+PK�RT+PK�`%,!Rf4�V/� K {=H�,"�1V(K�4U4��_H�`.�1K8)%,"-2,B{¡M6+PV(w�).H�`.4/KE:�C74/-vw0)�,"-14�2S+�&�,z;P4;:/56+B2N-
,PwxCN�1HL5
K�4�-1K�4E).-�w05�).KUH5+BK�4P� N , M1V8,IM(,PV(w0)�,"-1K+&84�w�R34/4�-±M
56+BK�4/K`56+PKkHL56+B-
6"4/2 D

L�;6��> ���?���@ _7F��6+PV(G"A 6"`I�1�"-�KHGB4/`.4�wE�"-96"4�-14/V�+BwE�I�"- '*�

L�C=W�> � �?���@ _ � 4�wU{�VE+�6IC74/-vwE+BwE�I�"-

L��LW�> � �?���@ _NM6+BV(wE�IH/`I4�214/H/+5J_K
��� ��g8iS}0�`^o^~m{z¨+g�� �>�K���#�^���A¨+¨!���#� �����#��¨+¨
��� wzo�|¦qQo�¨+gx¨+g�qQo�y�q��±�����
�� �¯}#ne{z|u}#~m~m�Uj¶n¦rª}^q yzo^n¦l�g8|Q� o�|e¨+g��`o�y�ikg }#¢�}#jmy4´

�P 



� w�H/�"�1`I2uK�4�4�C w051+BwNM1V(��b1w��.K��P-1`IJ�+��8�"�awDZ_� �jK�51�PV(wE4�-1�.-�6��B{ w�514T6"4/-a4/VE+�wE�.�P- wE�%C74��1�_w
wr+tGL�I-
6S�.-vw��&+PH/H��"�1-vwkw056+BwT�"-14���� : H 4�;P4/-vw � 56+�M�M�4�-1KUM�4�V�B	��Ci�I-1�%Co�
C��1�,+BKT4�;P4/-vwEKkRf4c���_wr+P�I-
F6�]X	ZG[j\L^ M1V���b1w5�
� w K�51�P�1`.2��84�K�wEV(4/K�K(4/27w056+Bw -1�PV�Ci+P`.�IKE+Bw��.�"- wE�cH/�"V(V�4�H�w -��
C��84/V��P{�4�;P4/-vwEK3K�51�"�a`.2���4-M84/V�{��"V�C74/2 D

� �
	���@K@m� � B! " Sh � �
�E�� ��@���@!�

3 -1�Pw��14/V�M��PK�K����1�.`I�Iw�J��P{|K��1�"V�wE4�-1�.-����"4/-14�VE+Bw��.�"- wE�%C74cRT+PKd�1K�4�2Q�.-��5��� 4��P4/-vwEK��P4/-14�VE+Bw��.�"-:�
3 `I`�214�H5+5JQH��6+B-1-14/`IK 4��_H/4�Maw��!��� � !#"$!&% Rf4�V�4SK�Rk�IwEH��a4/2 K %�%f�('k4/H��%M84o{��"Vdw��1�.Kd�.K�K)�1�!Rk-]�I-
{��"V8C �P{�w*�14 {��"`I`.�!Rk�.-��N%=�PV(wEV�+P-�H/�L214tD

+-, Vjw�. ,0/2103 z5464072|
8 \lh{V 108-,:9 z +-,<;�= | ;>108?,�9 z +-,@;)= |BA 1?8-,�9 z +-,<; 72|tY�o
C a§zZz CED6F-G z +0H:863 zEh ; o>|n|JI>Ke_@I�oE72|&I / cLI

A z CED6F-G z +0H:863 zEh ;)= |n|JI>Ke_@I�oE72|&I / cLI
A z CED6F-G z +0H:863 zEh ; 72|n|JI>Ke_@I�W2| | 108:10M zEh ; o>|{VeW
M [eu 8 \

W���M1`,+P-1+BwE�I�"- D

LONQPU� [¦@ P K MSR R 6>6j4jT�_iwE���"�T�"4 w*�14cH��IC.MaV�4/K(K�4�2 M6+PV�wE�IH/`.4dH/�L214 {��"VU�!���

L/M R P � R NQP :©Z>TU_�4/-vwEV�J±M8�"�.-vw��I-vwE� 214�H5+5JlH��1+P-1-14�`�wr+��a`.4 {��PV!M6+PV�wE�.H�`.4cRk�Iw��lH/�IC M1V(4/K�K(4/2
H��_214 NQP

L/M R P � R NQP : 4jT+_�wE�Bwr+P`M-��
C��84/Vb�P{}214/H/+5JYH��6+B-1-14/`IKb{��"V�M6+PV�wE�.H�`.4 Rk�Iw��YH��IC.MaV�4/K(K�4�2QH/�L214
NQP

LON %�R R R � R P : � TA_gH/�"-vwE+P�.-�w*�a4 2a4/H5+5J'M1V(�_2a�1H�w�K�{��"VUH��1+P-1-14�` � R P

L/M R M W$R � R P :JB�T�_gwE�&K�Rk�IwEH�� K � RSBUTf�"V K %|%yRG jTf�.-12a���L�.21�1+P`�214�H5+5J�H��6+P-a-14/` � R P

� �PV�Ci+P`.�IKE+Bw��.�"-i�.KU21�"-a4cw��*D

� �
	���@K@m� � � ?���@&h xVXWZY�[
\]:^L_�_a`
�c4�-14/V�+BwE�I�"-��6+PKbwr+;GB4/-$+��8�"�awPZ"�B " PLR @b�1�"�aV�K �"- N � � Rf�PVHG�K(wE+BwE�I�"-1K('kJ!� M �I-1�%Co�
Cc�1�,+BK

K���CN�1`.+BwE�I�"-d�6+BK|H/�"-aK��
C74/27+��8�"�aw ¹ �"0 �B{8w��1�.K�� � w�K)�1�"�1`I2���4TK�wEV(4/K�K(4/2&w*�6+�w|Rk�Iw��1�"�aw C74/-vw��.�"-14�2
Ci+P-1�%Ma�1`,+Bw��.�"-aK3w*�a4/K�4 K(w��121�I4/Ke�6+f�"4 -1�Pwe�84/4�- M8�"K�K(�g�1`I4c+Bw�+P`.`��

� c ©U¤x¥�iS~s{�q]npgS|ªo#�0h2}#|uqp}0r'�¦yzjm^g8|pqej¶n]�-�F}^|QnpjmiS~sg¯��t���qej©iSq �¯jm�jmqejso�y�iSo^y�qejmqQnpq(o#�?iY¨-}^iut�jsyzg�q rhj¶nptP�8���^�3¤kj�}^y��
���^�^�3¤kj ik~mo�iu�<q

�eB



� ���>���&�����Q���

� B
	 Pa�mRN� P"+PH�G�K��P-�������������������������! #"
$�%'&���()������: R y � :1y +PV(KHI/+!Rf+ B «I¹ Z

� Z�	)*+�� ��!�������*-,.%/�������10�"2"23������: R +PV�wE�.H�`.43R +BwE+&�cV(�"�
M :2PP�1`IJ�B «>« 6
� 4'	546,7�986�� ;:.�1<��=$� #"�&>��"�?@�!$.�� 9A���"�&B���DC��!EF��7GH������:�&2: P W@' �1I 3 P « �	A* "�e:
ZB K H�w�����4�V�B «>« �
� 6�	546,7�J��"�(1CK�.���7LME7"�&HN6"����&B"��!$9A+4O����,.&7������/*� �"�C7"2�
�� : P W@' ��I [�9 P P « 6BA=4 ¹ :jB	�-R�4�H/4�Cd��4�V

B «>« 6

� ��	PV � N!�QP�"K�wEVE+B-12 :R*HST46<TU�V W=XZY[��&�$]\=�^4_NF�^4 Y/Xa`bAc*-,.%2�������d��&�$eL���&7EF�� : P W@' � A
V�9 � �eB>BzZ I « 4�:FR�4�H/4�C���4�V�B «>« 4e:�RGV(4��L�.K(4/2 3 ���"�1K�w B «>« 6nT

� ¸ 	)8f<)�hgi"� #32��,7"�Ci: R V��LH/4/4�21�.-?�"KU
}�"` � _ �(�H� : 3 +BH��14/- :*6BA « K H�w����84/V B «>«  
� ��	 M � N �"-a4/H�G�� :*Pa� N V7j�"`I��GB�	RkK(G�� :a�&�LyjV(�_H��1-1+�:ONk�?()E.����;��"�&lNk�;EK$�%m"on��?,7�1pq*1��r����2��$�st���?&.:���

()Ek"�&u4F v��:2:.�� �nQ"� w�tLiN P5MON V �1I « Z	A=4 « : N 4�Maw�4�C��84/V B «>« Z
� ¹ 	 M � N �"-14�H�G�� :#Pa� N V7j�"`I��GB�	RkK(G�� : � � M � N �a2U`,+�: �S��y]V��LH��1-6+�:+pq*1�x:.��"�(m���! �%y��&�$MLME7"�&

4F v��:2:.�� ^�.�����DC�����&B��� P5M N V �1I « �	A BzZP �:*6 N 4�MawE4�C��84/V B «>« �
� « 	 M � 3 21`I�.-��"4�V}4�wU+B`�C:7*+���!�o�� v&z��"�(1CK�� {���o"� |4F v��:2:.�� ~};*OVH�14F��nQ"� 1�?,7�9LiEk"�&�Nk%2���o��(�"on1�?,7�

�tLiN��{��C7�� v�?(m��&7� P W ' � A R@R W I « 6BASZIZP�e: « R�4/H/4�C��84/V�B «>« 6
� B! '	 ' �s[ �_2a21�S4�wk+B`�C:��tL�NiLME7"�&�4K ���:2:.�� q*� ���@�?()�?&��� v%H�DC7����� �+�����!��"�&K�~"on��?,7�^r����2��@�?&B���; v��:2:.�� 

���:."� v�?��,.(�� P5MON V ��I «I¸ A* ¸  e: B	�S%64a�1V(�6+PV�J�B «>«I¸
� B>B
	 M � jP Rk�.�>G�:v�S��yjV(�_H��1-1+�:�LiE7"�&� {���D���+�?&y�OV~��sOGH�2s-�tG��y��&�$|�tL�N�C� ���$������D��$�r
%J*�ST46<qU{V

W=XZYr: P5MON V ��I « �!A�B	�P e:FZ;4 K H�w�����4�V B «>« �
� BzZ�	 M � N �"-14�H�G�� :¥Pa� N VFj�"`.�JGP�!RkKHG�� : �&�8yjV(�_H��1-1+�:�pq*���LME7"�&�4K ���:2:.�� ~N6"onv�;���� #��Llpq*1�x�.�=�

� �.���j: P5MON wE4�H��1-1�.H/+P` -1�Pw�4c�.-'M1V�4�M6+PV�+BwE�I�"- :
v0`0`j}+�{���esrg�q{u*\esJIHs;_>cj[LIHs�vk�K���0c2\es�vn[2dK��g�cj}�s=��g*cj}is I�}�q

�IZ


