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and 450 GeV on ET/ . Good agreement is observed. The results from data are summarized in
Section 7.

Table 1: Fit results for the parameter α from the control regions in data and simulation. The
quoted uncertainties are statistical.

W++jets W−+jets tt
µ data 0.676 ± 0.014 0.717 ± 0.024 0.818 ± 0.014

simulation 0.641 ± 0.019 0.709 ± 0.024 0.819 ± 0.013
e data 0.655 ± 0.015 0.697 ± 0.026 0.857 ± 0.016

simulation 0.651 ± 0.013 0.736 ± 0.025 0.806 ± 0.013

Table 2: Predicted and true event counts in simulation for different signal regions. Uncertainties
are statistical.

750 < HT < 2500 GeV 1000 < HT < 2500 GeV
simulation simulation

predicted true predicted true
250 < ET/ < 2000 GeV

Total 196 ± 11 183.2 ± 5.1 52.0 ± 4.3 53.4 ± 2.7
0 b tag 129.7 ± 8.6 113.4 ± 3.4 35.1 ± 3.6 31.5 ± 1.8
1 b tag 47.4 ± 3.2 48.5 ± 3.1 11.3 ± 1.5 15.9 ± 1.7
≥2 b tags 19.3 ± 1.9 21.2 ± 2.2 5.7 ± 1.0 6.0 ± 1.9

350 < ET/ < 2000 GeV
Total 74.5 ± 5.1 71.9 ± 2.9 21.9 ± 2.2 23.3 ± 1.7
0 b tag 52.8 ± 4.4 48.1 ± 2.0 15.7 ± 1.8 13.6 ± 1.0
1 b tag 16.2 ± 1.2 17.2 ± 1.7 4.3 ± 0.6 6.7 ± 1.1
≥2 b tags 5.6 ± 0.6 6.7 ± 1.3 1.9 ± 0.3 3.0 ± 0.9

450 < ET/ < 2000 GeV
Total 28.1 ± 2.4 30.2 ± 1.8 9.5 ± 1.1 11.2 ± 1.1
0 b tag 21.0 ± 2.1 21.1 ± 1.2 7.2 ± 1.0 7.2 ± 0.7
1 b tag 5.5 ± 0.5 6.4 ± 0.9 1.7 ± 0.3 2.6 ± 0.6
≥2 b tags 1.6 ± 0.2 2.7 ± 0.8 0.6 ± 0.1 1.4 ± 0.6

5.4 Experimental systematic uncertainties

The results can be affected by systematic uncertainties, which arise from detector effects, as-
sumptions made about the shape of the distribution, theoretical uncertainties, and the con-
tamination due to other backgrounds. The impact of these uncertainties on the prediction can
be quantified by a relative variation defined as δρ = (N

�
pred/N

�
true)/(Npred/Ntrue) − 1 where

Npred (Ntrue) is the predicted (true) number of events and the prime denotes the values with
the systematic effect included. For those uncertainties that only affect the estimation proce-
dure but not the true number of events in the signal region, this amounts to the relative change
in the prediction. For all other sources, δρ determines the variation in closure estimated with
simulation, i.e., how well the prediction follows the change of events in the signal region.

Miscalibration of the jet energy scale (JES) leads to a modification of the true number of events
in the signal region but is compensated to a large extent by a corresponding change in the pre-
dicted number of events. The effect due to the uncertainty on the JES is determined by shifting
the energy of jets with pT > 10 GeV and |η| < 4.7 in simulated events up and down accord-
ing to pT- and η-dependent uncertainties that have been measured using dijet and γ/Z+jets
events [43]. The applied shifts, which are 1–3% for jets with pT > 40 GeV and |η| < 2.0 and


