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Using MoM we have a direct access to Sy.

Some theorist (we all know who ;)) like to have instead Px.
We need to provide them the P, or they will do crazy crazy
things with the errors.

Reminder:

v

v Yy

v

P1=2/(1-F), (1)

P =222 /01— ) @)

Py = "2/(1- F) )
Pases = 54?5’78 Fi(1— F) (4)
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Since we have the full information about the S, with
errors(assymetric) and correlations we can make a TOY MC and
see how the Py behaves. To make a toy we need to simulate a
correlated multidimensional Gaussian. | didn't know before hand
how to do it so here is the recipe if some one will need it for the
future:

>

>

Simulate multidimensional gauss with with 1 and centred at 0.
Correlate the dimensions using Cholesky matrix
decomposition.

Scale the left and the right tail to the right o g.

Now after this scalling you will have a bump at 0 since you

have 50:50 events on left and on the right, which is correct
OSMALLER

OLARGER
Move the mean of each Gauss to the value of S, and vai

only for o; = or. Reject the events from smaller o.
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» Since this procedure is not form books | wated to be extra

carefull and performed super tests.

» Check that the correlation between S; and 5; is in my toys are
the same as the one | put in. with 100.000 events the
differences that | observed are ((0.001) so oki doki.

» Check that the o g are the correctly simulate. Fitted left and

right separately and compare the results. Oki doki.

obs7
= obs7
3000 - Entries 100000
[ Mean -0.001848
£ RMS 007137
2500~ X2/ ndf 2723134
£ Constant 2983391
E Mean 000254 +0.00203
2000 - Sigma 0.07382 + 0.00086
1500
1000
500~
L | - i L
35 o6 w04 04 06 08
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obs7
= obs7
3000~ Entries 100000
L Mean -0.001848
C RMS 0.07137
2500~ X2/ ndf 17.48/33
F Constant 2063358
E Mean  0.001441+0.001804
2000~ sigma 0.06928 + 0.00079
1500~
1000
500~
[ 1 | P rof
88 o6 04 04 06 08




» Since this procedure is not form books | wated to be extra
carefull and performed super tests.

» Check that the correlation between S; and 5; is in my toys are
the same as the one | put in. with 100.000 events the
differences that | observed are ((0.001) so oki doki.

» Check that the o g are the correctly simulate. Fitted left and
right separately and compare the results. Oki doki.

obs_2d0_1 obs_2d1_0
o obs_2d0_1 o obs_2d1_0
“F Entries 100000 F Entries 100000
£ Mean x -0.00226 £ Meanx  0.0177
06— Meany 00177 06— Meany -0.00226
E RMSX 00478 E RMSx 004274
04f RMSy 0.04274 Y= RMSy  0.0478
C 30 C
02 02 0
L 25 L
o o
C 20 C
02— 02 20
£ 15 C
04 04
E 10 r 10
06 5 06
) T N B BTN AT IV A ogliiiil I | | | | I rof
08 15 1 05 0 05 1 15 2 0 08 15 1 05 0 05 1 15 2 0




» Now we can make a P,

P5
P5
1200 Entries 100000
N Mean -0.684
r RMS 0.1184
1000— X2/ ndf 79.53/104
r Constant 1199 £ 13.7
L Mean -0.6653 + 0.0031
800— Sigma___ 0.1285 + 0.0013
400;
200—
S B IR Y S0 VU U EE DR R S
R -4 -3 -2 -1 ) 1 2 3 4
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histogram and fit it.

P5
7 P5
= Entries 100000
1400~ Mean -0.5044
r RMS 0.1247
1200(— X2/ ndf 95.01/95
£ Constant 1386 +13.8
1000/ Mean  -0.4995 + 0.0026
r Sigma 0.1227 + 0.0011
800~
600[—
400
200
P U I IR BERTN) S VU RN DR PV I
0 4 8 =2 1 0 1 2 3 4




» The biggest F; is observed in 1.1 — 2.5 GeV?2.

» This is clearly unphysical! We need a smarter way to
determine the P, in this bin.

> Will try bootstraping.

P5 P2
P5 - P2
£ Entries 99987 300 Entries 91728
£ Mean 0.298 E Mean -0.8037
6001~ RMS 0.2145 £ RMS 0.8391
£ X2 ndf 101.9/150 250/ X/ ndf 16841868
500/— Constant 609.3+7.4 C Constant 2.162e+07 + 1.018e+06
E Mean 0.2857 + 0.0053 C Mean 17.22+0.21
E Sigma 0.2048 + 0.0023 200{— Sigma 3.689 + 0.037
4001~ £
a0k 150[—
200F- 1001
100 50—
R T | L T & vyl |
% 43 2 1 2 3 4 2 V) 2 R
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| Bin [GeV?] | mean \ sigma ‘
0.1 -0.98 0.038 £0.029 | 0.918 +0.021
1.1-2 —0.024 £ 0.031 | 0.998 + 0.022
2—-3 —0.025 4+ 0.029 | 0.942 +0.021
3—4 —0.069 £+ 0.030 | 0.971 £0.022
4 -5 0.062 +0.030 | 0.955 4+ 0.021
5—-6 0.081 +=0.032 | 0.992 4+ 0.022
6—7 —0.031 +0.031 | 0.992 + 0.022
7—8 —0.054 +0.030 | 0.962 + 0.021
11 —11.75 0.002 +0.030 | 0.947 +0.021
11.75—-12.5 | —0.027 £+ 0.031 | 0.979 £ 0.022
15 —16 0.011 0.029 | 0.933 +0.021
16 — 17 0.02 +0.029 0.929 4+ 0.020
17 — 18 —0.054 4+ 0.030 | 0.962 + 0.021
18 — 19 —0.075 4+ 0.030 | 0.964 + 0.021




» We are overestimating the error, but we can leave with this.

» Mean unbiased.
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> Toys with acceptance, background (the ones we all like).

» Plots in backups.
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of

| S35As | SaAs | S5As | SeAs | St AT | SsAs | So A |
0 0.049 —0.066 | —0.001 0.011 —0.034 | 0.015 0.022
1 0.029 —0.047 | —0.003 | 0.011 —0.003 | 0.017 0.052
2 0.004 —0.046 | 0.026 —0.022 | —0.010 | —0.036 | —0.032
3 0.079 0.032 0.035 —0.028 | —0.025 | 0.037 0.027
4 | —0.020 | 0.074 | —0.001 0.008 —0.063 | —0.015 | 0.037
5 | —0.019 | —0.018 | —0.041 0.001 0.025 0.015 —0.014
6 0.000 —0.008 | —0.021 0.049 —0.014 | —0.04 | —0.002
7 0.000 —0.008 | —0.021 0.049 —0.014 | —0.04 | —0.002
8 | —0.011 | —0.009 | —0.013 | —0.023 | 0.047 0.006 —0.004
9 | —0.009 | —0.015 | —0.008 | —0.009 | —0.010 | —0.050 | —0.029
10 | 0.030 0.023 0.084 —0.049 | 0.030 0.002

11 | —0.016 | 0.006 0.018 —0.029 | 0.034 | —0.049 (i o8




BACKU
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0.8

0.6

0.4

0.2

A3_S3
Entries 1001
Meanx  0.00187
Meany -0.003543
RMS x 0.06241
RMSy  0.06104

—16
14
12

o N A~ O

Marcin Chrzaszcz (UZH)

-0.6

-0.4

A3_S3

|
Lol
02 0 02 04 06

08 1

A4 S4
1 A4_S4
F Enties 1001
08— Meanx -0.08841
T Meany -0.003223
0.6— RMSx  0.07377
r RMSy  0.07783
04—
02— 8
0—
C 6
-0.2—
04— 4
-0.6—
r 2
-0.8—
[ P TR A
-1 -08 -06 -04 02 0 02 04 06 08 1
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A5_S5 A6s_S6s
4 | A5_S5 4 | A6s_S6s
C Entries 1001 C Entries 1001
o Mean x 0.2274 C Mean x 0.118
0-87 Meany -0.001597 087 Meany -0.004072
0.6— RMSx  0.06303 06— RMS x 0.1012
r RMSy  0.06063 r - - RMSy  0.09893
04— 04—
0.2 . 15 02— " 8
o 0—
L cH £ 6
02— 10 02—
0.4 04— 4
06— 5 06—
F E 2
-0.8— -0.8—
T PSR PR PR TR T o bl e e 1
1 08 -06 04 02 0 02 04 06 08 1 1 08 -06 04 02 0 02 04 06 08 1
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A7 S7
|

A7_S7
Entries 1001
Mean x 0.02489

0.8
L Meany 0.00101
06 RMS x 0.06058
F RMSy 0.06074
04— 14
02 12
0 10
02— 8
04— 6
06— 4
08— 2
T PSR PR PR TR T
1708 -06 04 02 0 02 04 06 08 1
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A8_S8
1 | As_S8
C Entries 1001
0.8— Mean x 0.001955
8L Meany 0.002681
O 67 RMS x 0.0744
: C RMSy 0.07491
0.4— 12
02— T 10
ot
L . 8
02— bl
£ 6
o4k
E 4
06—
08— 2
o bl e e 1

-1 -08 -06 -04 02 0 02 04 06 08 1
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A9_S9
1 | A9_S9
C Entries 1001
08— Mean x -7.779¢-05
r Meany -0.003715
06— RMSx 006285
°F RMSy 006763
04— 14
0.2— ¥ - 12
0— . 10
-0.2— 8
04— 6
-0.6— 4
-0.8— 2
T PSR PR PR TR T
-1 -08 -06 04 -02 0 02 04 06 08 1
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A3_S3 Ad_S4
4 | A3_S3 4 | A4_S4
C Entries 1001 C Entries 1001
0.8 Mean x -0.002841 0.8— Mean x -0.04735
r Meany -0.00121 r Meany 0.00314
0.6— RMS x  0.09041 06— RMSx  0.1269
s RMSy  0.0949 r RMSy 0.1229
04— . 04—
F . —8 F 6
0.2 02—
L . r 5
0— 6 0—
r r 4
-0.2— -0.2—
F . 4 E 3
04— 0.4—
-0.6— -0.6— 2
L 2 C
0.8— 0.8— 1
T PSR PR PR TR T o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1 -1 -08 -06 -04 02 0 02 04 06 08 1
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A5_S5 A6s_S6s
4 | A5_S5 4 | A6s_S6s
C Entries 1001 C Entries 1001
0.8 Meanx  0.1582 0.8— Meanx  0.2656
L Meany -0.001116 I Meany -0.00296
06— RMSx  0.1191 06— AMS x 009148
= RMSy 01179 C RMSy 0.101
04— 5 04—
L C 8
2— 2—
0 F 4 0. E
0— 0— 6
-0.2— 8 -0.2—
n F 4
-0.4— 2 -0.4—
-0.6— -0.6—
L y L 2
-0.8— -0.8—
T PSR PR PR TR T o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1 -1 -08 -06 -04 02 0 02 04 06 08 1
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A7 S7
1 | A7.87
r Entiies 1001
0.8— Meanx 0.04002
r Meany 0.001144
06— AMSx  0.1206
r RMSy  0.1169
04—
02 5
0 4
—0.2? 3
04—
r 2
-0.6—
-0.8— 1
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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A8_S8
1 | A8 S8
F Entries 1001
0.8— Mean x -0.007698
r Meany -0.008328
0.6— RMS x 0.1261
r . RMSy  0.1265
0.4—
02— 5
0— 4
70.2? 3
-0.4— N
I 2
-0.6—
-0.8— !
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A9_S9
1 | A9_S9
F Enties 1001
0.8— Mean x 0.0008277
r Meany -0.001864
06— RMSx  0.00252
r RMSy  0.09175
04—
02— 8
0—
L 6
-0.2—
04— 4
-0.6—
r 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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A3_S3 A4_S4
’ | A3_s3 1 | A4_s4
C Entries 1001 C Entries 1001
08— Mean x -0.004624 08— Meanx  0.04843
s Meany 0.001519 T Mean y 00006073
0.6— RMS x 0.0929 0.6— RMS x 0.1297
r RMSy  0.09269 r . RMSy  0.1316
04— = 04—
L C 6
02— 02—
£ 5 E 5
o 0—
L . - 4
02— 4 -0.2—
L r 3
0.4— 04—
F F 2
0.6 2 06—
08— 08— 1
T PSR PR PR TR T o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1 -1 -08 -06 -04 02 0 02 04 06 08 1
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A5_S5
4 | A5_S5
r Entries 1001
0.8— Mean x -0.03216
r Meany 0.00887
0.6— RMSx  0.1277
r . RMSy  0.1319
04—
02 5
0— 4
—0.2? 3
04— ;
r 2
-0.6—
-0.8— 1
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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Abs_S6s
4 | A6s_S6s
F Entries 1001
0.8— Mean x 0.2012
r Meany -0.001038
0.6— RMSx  0.08067
r RMSy  0.07978
0.4— 10
0.2—
C 8
0—
-0.2— 6
04— 4
-0.6—
r 2
-0.8—
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A7_S7 A8_S8
’ | A7_s7 1 | A8_s8
C Entries. 1001 C Entries. 1001
08— Meanx  0.03671 08— Mean x -0.01263
r Meany 0.005572 r Meany 0.001274
0.6— RMS x 0.1298 06— RMS x 0.1296
e RMSy  0.1248 “r RMSy  0.1377
0.4— . 04— o
£ r 6
0.2 5 02—
£ L 5
0— 4 0—
L = 4
02— 3 02—
3
-0.4— 0.4—
£ > L
0.6 0.6— 2
-0.8— ! 0.8— 1
T PSR PR PR TR T o bl e e 1
-1 08 06 04 -02 0 02 04 06 08 1 -1 08 -06 0.4 -02 0 02 04 06 08 1
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A9_S9
1 | A9_S9
F Entries 1001
0.8— Mean x 0.0004024
r Meany 0002463
06— RMSx  0.08989
r RMSy  0.08741
0.4~ 10
0.2—
r 8
0—
-0.2— 6
0.4 4
-0.6—
r 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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A3_S3
; | A3.S3
C Entries 1001
08— Mean x -0.005753
L Meany 0.004298
06 RMSx  0.08587
L RMSy  0.09016
0.4
B 8
02~
0 6
02—
g 4
04
06—
B 2
08—
T PSR PR PR TR T
1708 -06 04 02 0 02 04 06 08 1
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Ad_S4
4 | A4_S4
F Entries 1001
— Mean x 0.1751
0'87 Meany -0.001255
06— RMS x 0.1261
: C RMS y 0.1234
04—
02— 5
0— 4
70.2? 3
-0.4— .
I 2
-0.6—
-0.8— !
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A5_S5
1 | A5_S5
F Entries 1001
08— Meanx  -0.3026
r Meany -0.005673
0.6— RMS x 0.1216
r RMSy  0.1222
04— : =l
02—
r 6
0 .
-0.2—
£ 4
04—
—0.6? 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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Abs_S6s
4 | A6s_S6s
F Entries 1001
0.8— Meanx -0.05102
r Meany -0.003085
06— RMSx  0.07063
r RMSy  0.07676
04—
= 12
02b- |'"- "
r - 10
0 - k
| . [ 8
02— i
E 6
04—
-0.6— 4
0.8— 2
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A7_S7 A8_S8
’ | A7_s7 1 | A8_s8
C Entries. 1001 C Entries 1001
08— Meanx 0.03437 08— Mean x -0.006218
s Meany 0.006658 “r Meany -0.005797
0.6— RMS x 0.1241 06— RMS x 0.1226
s RMSy  0.1214 r RMSy  0.1218
04— 04— 7
F 6 £
02— 02— 6
C 5 C
0— 0— 5
L 4 L
-0.2— -0.2— . 4
L 3 L ;
04— 0.4— . . 3
-0.6— 2 -0.6— 2
-0.8— 1 -0.8— 1
T PSR PR PR TR T o bl e e 1
-1 -08 06 04 02 0 02 04 06 08 1 -1 -08 06 04 02 0 02 04 06 08 1
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A9_S9
1 | A9_S9
F Enties 1001
08— Mean x -0.001061
T Meany -0.004237
06 RMSx  0.0888
r RMSy  0.08998
04—
F —10
02—
F 8
0—
-0.2— 6
04—
C 4
-0.6—
F 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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A3_S3
; | A3.S3
C Entries 1001
08— Mean x -0.005753
L Meany 0.004298
06 RMSx  0.08587
L RMSy  0.09016
0.4
B 8
02~
0 6
02—
g 4
04
06—
B 2
08—
T PSR PR PR TR T
1708 -06 04 02 0 02 04 06 08 1
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Ad_S4
4 | A4_S4
F Entries 1001
— Mean x 0.1751
0'87 Meany -0.001255
06— RMS x 0.1261
: C RMS y 0.1234
04—
02— 5
0— 4
70.2? 3
-0.4— .
I 2
-0.6—
-0.8— !
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A5_S5
1 | A5_S5
F Entries 1001
08— Meanx  -0.3026
r Meany -0.005673
0.6— RMS x 0.1216
r RMSy  0.1222
04— : =l
02—
r 6
0 .
-0.2—
£ 4
04—
—0.6? 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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Abs_S6s
4 | A6s_S6s
F Entries 1001
0.8— Meanx -0.05102
r Meany -0.003085
06— RMSx  0.07063
r RMSy  0.07676
04—
= 12
02b- |'"- "
r - 10
0 - k
| . [ 8
02— i
E 6
04—
-0.6— 4
0.8— 2
o bl e e 1
-1 -08 -06 -04 02 0 02 04 06 08 1
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A7_S7 A8_S8
’ | A7_s7 1 | A8_s8
C Entries. 1001 C Entries 1001
08— Meanx 0.03437 08— Mean x -0.006218
s Meany 0.006658 “r Meany -0.005797
0.6— RMS x 0.1241 06— RMS x 0.1226
s RMSy  0.1214 r RMSy  0.1218
04— 04— 7
F 6 £
02— 02— 6
C 5 C
0— 0— 5
L 4 L
-0.2— -0.2— . 4
L 3 L ;
04— 0.4— . . 3
-0.6— 2 -0.6— 2
-0.8— 1 -0.8— 1
T PSR PR PR TR T o bl e e 1
-1 -08 06 04 02 0 02 04 06 08 1 -1 -08 06 04 02 0 02 04 06 08 1
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A9_S9
1 | A9_S9
F Enties 1001
08— Mean x -0.001061
T Meany -0.004237
06 RMSx  0.0888
r RMSy  0.08998
04—
F —10
02—
F 8
0—
-0.2— 6
04—
C 4
-0.6—
F 2
-0.8—
T PSR PR PR TR T
-1 -08 -06 -04 02 0 02 04 06 08 1
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A3_S3
’ | A3.s3
Entries 1001
08 Mean x -0.009518
Meany  0.00562
06 RMSx  0.08581
RMSy  0.09001
0.4 10
02
. 8
0
02 6
-04 4
0.6
2
0.8
el b e e el Bl
‘1 -08 -06 04 -02 0 02 04 06 08 1
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A4 S4
1 | A4_S4
C Entries. 1001
0.8— Meanx 02102
L Meany 0.003972
0.6— RMSx  0.1137
r RMSy  0.1223
04— 5
2—
0 C 4
0—
-0.2— 8
04— >
-0.6—
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A5_S5

| A5.S5

Entries 1001
Mean x -0.3566

08—
L Meany 0.00276
06 RMSx  0.1083
r RMSy 0.1167
04— .
F —6
02—
F 5
o— -
F 4
02—
F 3
04l
06— 2
0.8— 1
T PSR PR PR TR T
408 06 04 02 0 02 04 06 08 1
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Abs_S6s
4 | A6s_S6s
C Entries 1001
r Meanx  -0.1497
0'87 Meany -0.002457
0.6— RMSx  0.07263
o RMSy 0.07195
04— 12
02— . 10
r \ .
ob .
r . 3 8
0.2— A
- 6
04—
[ 4
-0.6—
08— 2
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A7 S7
] | A7.s7
L Entries 1001
0.8— Mean x 0.02471
r Mean y -0.0007735
0.6— RMS x 0.1148
C RMS y 0.1178
0.4
B 6
02
B 5
o
F 4
02—
E 3
04
0.6 2
0.8~ 1
T PSR PR PR TR T
1 08 06 04 02 0 02 04 06 08 1

Marcin Chrzaszcz (UZH)

A8_S8
] | Ag_s8
C Entries 1001
08— Meanx -0.01396
I Meany -0.001028
0.6— RMS x 0.1129
F RMSy  0.1155
04— 10
02—
[ . 8
0— .
02— 6
0.4 4
06—
F 2
08—
o bl e e 1
1708 06 04 02 0 02 04 06 08 1
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A9_S9

| A9_S9

Entries. 1001
Mean x 0.003771
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r Meany 0.001207
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A3_S3 Ad_S4
1 | A3_S3 4 | A4_S4
C Entries 1001 C Entries 1001
08— Mean x -0.009912 08— Mean x 0.2306
C Meany 0001095 r Mean y 00007176
0.6— RMS x 0.08171 0.6— RMS x 0.108
= RMSy  0.08627 r RMSy  0.1034
04— 10 04— 8
02— 02—
B 8 [ .
o 0—
02— 6 02—
r £ 4
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A5_S5 A6s_S6s
4 | A5_S5 4 | A6s_S6s
C Entries 1001 C Entries. 1001
08— Meanx  -0.4086 08— Meanx -0.2383
C Meany -0.003482 I Meany 0.001043
06— RMS x 0.09711 06— RMSx  0.06961
t RMSy  0.1059 r RMSy 0.07304
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