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Table 9: Observed event yields and predictions as computed by the fit in the ⌧had⌧had signal regions. Uncertainties
include statistical and systematic components.

⌧had⌧had VBF ⌧had⌧had boosted

Loose Tight High-p⌧⌧T Low-p⌧⌧T High-p⌧⌧T

Z ! ⌧⌧ 67.3± 9.2 100 ± 12 141 ± 12 3250 ± 130 3582 ± 82
Misidentified ⌧ 45.0± 5.4 96.4± 9.2 20.0± 2.9 1870 ± 140 364 ± 53
Other backgrounds 4.4± 1.4 11.6± 1.7 4.4± 0.7 281 ± 21 109.9± 9.2

ggF, H ! ⌧⌧ 1.1± 0.4 2.0± 0.7 3.5± 1.0 41 ± 11 48 ± 14
VBF, H ! ⌧⌧ 1.4± 0.5 6.4± 1.8 11.2± 3.0 9.0± 3.4 10.7± 2.9
WH, H ! ⌧⌧ < 0.1 < 0.1 < 0.1 3.3± 0.9 4.4± 1.2
ZH, H ! ⌧⌧ < 0.1 < 0.1 < 0.1 2.4± 0.7 2.9± 0.8
ttH, H ! ⌧⌧ < 0.1 < 0.1 < 0.1 1.6± 0.5 1.9± 0.5

Total background 116.7± 9.4 208 ± 12 165 ± 12 5401 ± 78 4057 ± 64
Total signal 2.6± 0.8 8.6± 2.4 14.9± 3.8 57 ± 15 68 ± 18

Data 121 220 179 5455 4103

Table 10: Summary of di�erent sources of uncertainty in decreasing order of their impact on �H!⌧⌧ . Their
observed and expected fractional (%) impacts, both computed by the fit, are given, relative to the �H!⌧⌧ value.
Experimental uncertainties in reconstructed objects combine e�ciency and energy/momentum scale and resolution
uncertainties. Background statistics includes the bin-by-bin statistical uncertainties in the simulated backgrounds
as well as statistical uncertainties in misidentified ⌧ backgrounds, which are estimated using data. Background
normalization describes the combined impact of all background normalization uncertainties.

Source of uncertainty Impact ��/�H!⌧⌧ [%]
Observed Expected

Theoretical uncert. in signal +13.4 / ≠8.7 +12.0 / ≠7.8
Background statistics +10.8 / ≠9.9 +10.1 / ≠9.7
Jets and Emiss

T +11.2 / ≠9.1 +10.4 / ≠8.4
Background normalization +6.3 / ≠4.4 +6.3 / ≠4.4
Misidentified ⌧ +4.5 / ≠4.2 +3.4 / ≠3.2
Theoretical uncert. in background +4.6 / ≠3.6 +5.0 / ≠4.0
Hadronic ⌧ decays +4.4 / ≠2.9 +5.5 / ≠4.0
Flavor tagging +3.4 / ≠3.4 +3.0 / ≠2.3
Luminosity +3.3 / ≠2.4 +3.1 / ≠2.2
Electrons and muons +1.2 / ≠0.9 +1.1 / ≠0.8

Total systematic uncert. +23 / ≠20 +22 / ≠19
Data statistics ±16 ±15
Total +28 / ≠25 +27 / ≠24
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Figure 3: Stage 1 binning for gluon fusion production.

4.1 Bins for gg ! H production283

Stage 0 Inclusive gluon fusion cross section within |YH | < 2.5. Should284

the measurements start to have acceptance beyond 2.5, an additional bin285

for |YH | > 2.5 can be included.286

Stage 1 Stage 1 refines the binning for |YH | < 2.5. The stage 1 binning is287

depicted in Fig. 3 and summarized as follows:288

• Split into jet bins: Nj = 0, Nj = 1, Nj � 2, Nj � 2 with VBF topol-289

ogy cuts (defined with the same cuts as the corresponding bin in VBF290

production). For the Nj � 2 with VBF topology cuts, pHT < 200 GeV291

is required, which gives priority to the pHT > 200 GeV bin for Nj � 2.292

Otherwise, the Nj � 2 with VBF topology cuts is excluded from the293

Nj � 2 bins. The jet bins are motivated by the use of jet bins in294

the experimental analyses. Introducing them also for the simplified295

template cross sections avoids folding the associated theoretical un-296

certainties into the measurement. The separation of the Nj � 2 with297

VBF topology cuts is motivated by the wish to separately measure298

the gluon fusion contamination in the VBF selection. If the fit has no299

sensitivity to determine the gluon fusion and the VBF contributions300

with this topology, the sum of the two contributions can be quoted as301

result.302

• The Nj � 2 with VBF topology bin is split further into an exclusive303
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