
10 6 Statistical interpretation

Table 2: Event yields for different background contributions and those observed in data in the
electron and muon channels.

Electron channel Muon channel
Data 9336 52806

Z+jets 8421±203 44253±336
Resonant 637±38 2599±164
Nonresonant 271±28 5961±211

Total background 9329±208 52813±439
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Figure 4: The mT distributions for electron (left) and muon (right) channels comparing the data
and background model based on control samples in data, after fitting the background-only
model to the data. The expected distribution for a zero width bulk graviton resonance with
a mass of 1 TeV is also shown for a value of 1 pb for the product of branching fraction and
cross section s(pp ! X ! ZZ)B(ZZ ! 2`2n). The lower panels show the ratio of data to
the prediction for the background. The shaded bands show the systematic uncertainties in the
background, while the statistical uncertainty in the data is shown by the error bars.

Upper limits on the product of cross section and branching fraction for the resonance produc-
tion s(pp ! X ! ZZ) are evaluated using the asymptotic approximation [58] of the modified
frequentist approach CLs [59–61]. The same simultaneous combined fit is performed using
signal and background distributions after application of the SR selection, to extract the upper
limits for a given signal hypothesis. Statistical uncertainties in the background modeling are
taken into account by fluctuating the predicted background histograms within an envelope
according to uncertainties in each bin. Systematic uncertainties are treated as nuisance param-
eters, constrained with Gaussian or log-normal probability density functions in the maximum
likelihood fit. For the signal, only uncertainties related to luminosity and acceptance contribute
in the limit setting procedure. When the likelihoods for electron and muon channels are com-
bined, the correlation of systematic effects is taken into account.


