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Figure 4: Signal model for the analysis category with the best mass resolution (left), and for all
categories combined after scaling by their corresponding S/(S+B) ratios (right), for a simulated
H ! gg signal sample with mH = 125 GeV. All Higgs boson production modes are summed.

fit function for each category is obtained by summing the functions for all production modes
normalised to the expected signal yields in that category. Figure 4 shows the signal model
corresponding to mH = 125 GeV for the events with the highest diphoton BDT score, which
populate the category with the best expected mass resolution. The open squares represent the
weighted simulated events and the blue line the corresponding signal model. In addition, the
effective standard deviation, seff, defined as half of the smallest interval containing 68.3% of
the invariant mass distribution, is given. Also shown in the same figure is the signal model
for the sum of all categories, with each category weighted by the corresponding S/(S+B) ratio,
where S is the number of signal events, and B is the number of background events in a window
around the mH peak.

7.2 Background model

The model used to describe the background for each of the analysis categories is obtained from
data using the discrete profiling method that is described in Ref. [39]. In this method, a large
set of candidate function families are considered, including exponential functions, Bernstein
polynomials, Laurent series, and power law functions. These functions are fitted to the mgg

distribution in the mass range of 100 to 180 GeV, excluding the signal region between 115 and
135 GeV. For each family of functions, an F-test [40] is performed to determine the maximum
order to be used in the fit, while the minimum order is determined by requiring a reasonable
fit to the data through a c2-test. The choice of the background function is treated as a discrete
nuisance parameter in the likelihood [7] used to extract the best-fit value of the Higgs boson
mass, which accounts for the uncertainty associated with the arbitrary choice of the function.

8 Systematic uncertainties
The systematic uncertainties are implemented as nuisance parameters in the likelihood func-
tion used to extract the best-fit value of the Higgs boson mass. They are treated differently
depending on their effect on the signal model in the different analysis categories. The sys-


