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Motivation

4 Uncertainty in EWK electron channel measurements is dominated by
systematic uncertainty in electron reco/ld: [all numbers are in percent]

Source W—ev|Z—ete | WH(e) | W(e) | WT/W~(e) | W/Z (e)

Lepton reconstruction & identification 3.9 5.9 5.1 5.1 5.2 3.0

Momentum scale & resolution 2.0 0.6 2.2 1.8 0.4 2.0

H 1 scale & resolution 1.8 n/a 1.6 1.9 0.4 1.8

Background subtraction / modeling 1.3 0.1 1.1 1.5 0.7 1.3

PDF uncertainty for acceptance 0.8 1.1 0.9 1.5 1.7 0.9

Other theoretical uncertainties 1.3 1.3 1.3 0.9 1.3 1.0

Total 5.1 6.2 6.1 6.2 5.7 4.4
0.40r .

T —= Nominal Template Tag+Fa| I_SC
0.35 :— — WP60+Met Cut Template signal Shape
0.30 E — WPB80+Loose Iso Template —o—

F 4 The main source of systematic uncertainty
0-251 comes from signal yield in “Tag+Fail” sample
0.20 -Needed for computing reco and id
0.15F efficiency
0.10F 4 Higher background rejection through an
005k improvement in electron selection will help
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CMS

Methodology

*First, look into the performance of the existing electron selection points
-VBTF working points 95, 85, 80, 70, 60
-Egamma Cuts-In-Category (V6) working points: “very loose”, “loose”,
“medium?”, “tight”, “very tight”, “hyper tight”.
*Try adding more variables, like,
-E/p, fBrem
-An, A¢ at Calo surface
-additional shower shape quantities: R25 (=e2x5Max/e5x5), R15
-although most of these are correlated with the existing variables being used

eTry various statistical signal classifiers
-likelihood, linear discriminant (Fisher), neural network, k-nearest neighbor,

boosted decision tree

It is worth pointing out that:

- lowest pt unprescaled single electron trigger is tighter than WP95

- WP60/70 are extremely tight in rejecting jets but at the cost of big drop in
efficiency. These points are not being used for anything other than cross checks.
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Some variables of interest - 1

omparison of signal and background electrons
Signal = electrons in Z events (require one leg to pass WP80, choose other leg

Background = fake electrons
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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Some variables of interest - II

%(0°0 ‘0°0) / %(0°0 ‘0°0) :(a‘S) moly-0/n

LA | T T T T ﬂ
o
N
®
©
)
N
e
[ ]
[{e]
<
i N
W & 1. =~ 1. o°
N - o
92£°0/NP (N/1)

%(0°0 ‘0°0) / %(0°0 ‘0°0) :(8°S) Mol-O/N

0.020.04 0.06 0.08 0.1 0.120.14

0

(=] (=} (=] o [=]
n (=} 0 o 0
(] (5} N N -

100

¥5200°0 /NP (N/1)

%(0°0 ‘0°0) / %(0°0 ‘0°0) :(g‘S) mol-0/n

SO YA o
0.010.020.030.040.050.060.07 0.08

o

[=] (=} [=] (=}
0 (=} Te] (=}
(3] (3} N N

150
100

GE100°0 /NP (N/1)

tracklso

HoverE

sigmaletaleta

%(0°0 ‘0°0) / %(0°0 ‘0°0) :(a‘S) Mol}-0/n

n O 1 ©
<t < 0o O N

8220°0/NP (N/1)

[=]
N

%(1°0 ‘0°0) / %(0°0 ‘0°0) :(a‘S) Mol}-0/n

L
I

11 Pl RS AP A
© < N O
- - - -

¥550°0 /NP (N/1)

8r

1
4 ™

02 04 06 08

1

2.5
ecallso

hcallso

5/10

Kalanand Mishra, Fermilab




Signal

Linear correlation coefficients in %

Correlation among the variables

Background

Linear correlation coefficients in %
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Most variable pairs are only mildly correlated for background.
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Bkg Rejection

My current findings
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*The higher the curve/
point, the better
performing it is

*All selections have
been treated at equal
footing: efficiency is
computed in exact
same way in all cases

*No conversion
rejection cut applied in
any selection

»See some
observations on the
next slide
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CMS

Some Observations

4 One can significantly improve electron selection for electrons which are
looser than WP85.
- This might be of use for electron selection at HLT level, but of marginal
interest for physics analysis.

4| can only marginally improve (by any further tuning of BDT) over WP80.
- Essentially, at this point all further rejection power comes from H/E and
sigmaletaleta which WP80 is already cutting very hard.
-S0, there is very little to gain on reducing background rate.

4 All CiC cuts seem way too loose - they seem to have been tuned for
maximum efficiency, not to aggressively reduce fake rate.

4Among the training methods | tried
-Likelihood performs well with few uncorrelated input variables: H/E, the
three isolations, oinin, E/p, fBrem, An, A¢, nPV, n.
-NeuralNet, KNN, BDT improve with inclusion of additional kitchen sink
variables. | found BDT to be best performing among these.
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CMS
Why dividing in categories doesn't help over WP80 Z
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Bottom line: Look at “Tag+Fail” mass

WP95 Tag
Entries 9486

Mean 84.67 + 0.1302
RMS 12.68 = 0.09208

BDT ’loose’ Tag
Entries 6091

Mean 85.74 + 0.1327
RMS  10.36 = 0.09383
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can improve big over WP95
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WP80 tag
Qé\\ Entries 5523
60 7/ Mean 85.96 = 0.1357
o RMS 10.09 = 0.09597

BDT ‘tight’ Tag

Entries 5520
Mean 85.96 + 0.1361
RMS  10.11 = 0.0962
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Not so much over WP80

My recommendation: For now we should stick with WP80. It is NOT worth to

change our selection point for few percent improvement. On the other hand,
we should aggressively focus on electron selection in HLT: there is room for
factors of 2-3 improvement in background rejection there.
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