CMS Supplementary 138 fb~1 (13 TeV

ggH 0J p¥ <10 0.230.010.02 0.06 -0.010.01-0.01-0.130.08-0.100.15-0.050.01 0.05  0.020.02-0.010.010.010.01-0.04  0.01f0.10 0.01 -0.010.06-0.02  0.010.01-0.01 0.07 -0.01-0.010.01 0.01 0.01 1 i O O
HoJ p" > 10 + bbH}o2 0.26-0.03-0.05-0.01  0.020.050.03 0.17-0.080.13-0.150.05-0.01-0.030.01-0.02-0.020.01-0.01  -0.020.04 0.16-0.01  -0.010.010.010.01 0.01 0.010.01/0.12-0.02:0.010.02 0.02-0.01 -0.030.01-0.03-0.020.02 0.02 0.02 0.010.01
g9 pr> 10+
ggH 1J p#l < 60J0.01-0.26#80010.13 0.09-0.310.01 0.020.010.01 0.010.010.010.02-0.01-0.020.01 0.01-0.01  -0.01-0.010.01£0.01-0.020.06 0.03 0.06 0.01 0.020.160.04  0.01-0.01 0.01 0.050.120.08  0.010.02 0.010.01
ggH 1J 60 < p;' < 120J0-02-0.030.13#00/0.17 0.02-0.340.01/0.040.01 0.01-0.04  -0.02:0.010.04 0.01-0.02:0.01 0.01-0.01-0.01-0.020.0210.01-0.030.09 0.05 0.11 0.02 0.030.230.08  0.03-0.02 0.01 0.080.250.15  0.020.03 0.010.01
ggH 1J 120 ¢ p_l'rl < 200}p-06-0.050.090.17 0.01-0.230.01  -0.030.01-0.07  -0.040.040.04 -0.01  0.01-0.01-0.01-0.020.0310.01-0.020.06 0.03 0.12 0.01 -0.0110.020.150.07  0.02-0.01 0.01 0.050.150.17  0.020.02 0.010.01
ggH >2J0¢< mj < 350 p_ll'_i < 60| -0.01-0310.02 0.050.03 0.01 0.020.030.03  -0.08  -0.010.010.01  -0.020.010.030.020.03-0.030.01 0.02-0.010.01 0.010.050.060.040.01  -0.01  0.01 0.01/0.01 0.01 0.110.01-0.01 0.120.01 0.01 0.01
ggH 2>2J0¢< m; < 350, 60 < p1|'_1 <120 0.01-0.340.01 0.030.020.01  -0.05 0.18 0.01 0.01-0.010.03 0.04 0.05-0.08
ggH 22J0¢< m; < 350, 120 < p¥ < 200f0.01002  0.01:0.230.05 0.030.030.020.02-0.03  -0.01-0.30  0.01 0.02  0.020.020.010.060.08-0.04  0.01-0.010.01 0.020.040.030.01  -0.01 0.01 0.07 0.01-0.01 0.070.010.01
ggH 200 < p_"r| < 300J0.010.050.020.040.010.03 0.03 0.03[#080.11 0.16 0.01 0.01 0.01-0.14-0.290.01 0.01 0.02 0.01 0.02 0.02 0.04 0.01 0.06-0.070.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.020.03 0.010.030.25-0.18 0.01  0.010.030.020.03 0.24 0.27-0.01 0.030.150.10
ggH 300 < p¥ < 450]0.010.030.01 0.01 0.010.020.030.11 0.04  0.03-0.010.01-0.09-0.08  0.01 0.010.010.030.04-0.01-0.05  0.01 0.01 0.010.01 0.010.01 0.010.10-0.08 0.010.010.010.100.11 0.010.06 0.04
ggH p¥ s 450}0.130.170.010.01-0.03  0.010.020.160.04 0.050.10-0.100.04  -0.060.01 0.010.010.010.03 0.07 0.01-0.080.01 0.01 0.01 0.01 0.01 0.010.01 0.01§0.010.02  0.010.15-0.11 0.010.010.010.020.14 0.15-0.01 0.020.090.06
VBF-like 350 < m; < 700, p_l_JJ ¢ 25008008 0.040.010.02  0.020.01 0.0 0.42-0.050.03 0.010.01 0.020.01-0.04-0.020.03]  0.01-0.01 0.010.010.010.02 0.01-0.01-0.02 0.03 0.01 0.03 0.02
VBF-like 350 < m; < 700, pTJJ s, 050.100.130.01 0.070.03-0.05-0.030.010.03 0.10-0.4 0.03-0.120.04-0.060.01 0.010.010.02  0.040.06 0.07-0.090.01 0.02-0.010.02 0.01 0.05 0.09 0.07-0.01 0.020.01  0.030.03 0.01/0.01 0.01}0.01 0.140.01-0.01-0.01 0.01 0.16 0.02 0.02-0.01-0.02 0.010.01 .
VBF-like m; > 700, pTJJ ¢ 25[0-15:0.150.01:0.02  0.03 -0.01-0.10-0.050.03 0.50  0.01 0.010.02 -0.010.01-0.05-0.010.02 0.010.010.010.010.020.02-0.02  -0.01-0.010.02 0.03 0.02 0.01 -0.01 0.02 0.02 0.01
Hijj l L0412 L .0.03 L 0.01-0.01-
VBF-like m; > 700, py Il 05}0.050.050.01-0.01-0.04 0.010.010.01 0.04 0.03-0.12-0.50/##00/0.01-0.02 0.01 0.010.03 0.02-0.03 0.01 0.01 0.01-0.01-0.01 0.01 0.02
qqH 60 < mj < 120 (VH-topo)[o.01-0.010.020.04 0.04-0.080.18.0.30.0.14:0.09 004  0.01[#0010.050.010.020.03  0.020.030.070.080.11-0.14 0.01
qoH p? s 200]0.05-0.03-0.010.01 0.04 10.290.080.06  -0.060.01-0.020.05 001 002  0.010.01-0.01 -0.01
WH lep p¥ <75 0.01-0.020.02  -0.01  0.010.01 0.01 0.01 0.01 0.300.07-0.01  0.010.03 0.04 0.05-0.07
WH lep 75 < p\T/ < 150[0-02-0.020.01-0.01  0.01 0.010.01 0.01 0.01 0.02  -0.30[{#00-0.22-0.100.02 0.02 0.05 0.06 0.09-0.11
WH lep p}l_/ s 150}0.02-0.02 0.010.010.020.02 0.010.010.02  0.03  0.07-0.2 0.100.04 0.06 0.10 0.11 0.16-0.20 0.01 —
ZH leplo.oto.01 -0.01 0.01 0.01 0.01 -0.01-0.01-0.10-0.1 0.01 0.010.010.02-0.03
ttH p!‘r| < 60Jo.01-0.010.01 -0.020.010.02 0.02 0.01 0.01 0.02  0.010.02 0.020.04 0.01 0.020.06 0.08 0.13-0.15 0.01 -0.01 0.03-0.01-0.02:0.010.02) |
ttH 60 < p!;' < 1200-01  -0.010.010.010.01-0.010.020.020.010.01:0.02  -0.01  0.030.020.010.020.06  -0.0 0.120.19 0.23-0.27 0.06 0.02 -0.020.01 0.02 0.01-0.04
ttH 120 < p¥ < 200[f0-01-002  -0.01-0.010.030.03 0.01 0.040.03 0.03 0.010.04 0.010.010.07  0.030.050.10 0.01 0.06 0.12/#400/0.29 0.41 0.48 0.05 0.01 -0.010.01 0.03 0.01-0.0
ttH 200 < p_? < 300]0-040.04-0.01-0.01-0.010.02 0.04 0.06 0.01 0.04 0.07-0.040.06-0.050.03 0.08 0.010.04 0.06 0.110.01 0.08 0.19 0.29 [#§0810.49-0.6 0.04 0.01 -0.01  0.020.01-0.0 ]
u
H : Y Y ttH p_ll'J 5300 -0.01-0.02-0.020.03 0.05 0.08 0.06-0.010.01-0.020.07-0.010.02 0.11 0.01 0.05 0.09 0.16 0.02 0.13 0.23 0.41 0.49 0.83
tHfo-o1 0.010.02 0.03-0.03-0.06-0.09-0.07-0.05-0.080.03-0.090.02-0.03-0.14-0.01-0.07-0.11-0.20-0.03-0.15-0.27-0.48-0.60-0.8! |
ggH 0J p!;' < 1010 -0.010.01-0.010.01 0.01 0.01 0.01 0.050.010.03 0.020.01 0.030.03-0.02  -0.03-0.010.03 0.02 0.02 0.01 0.09-0.04-0.010.01 0.01-0.01 0.11  -0.01-0.020.010.010.01 0.01 0.01
ggH 0J p¥ >10 + bbH 0.16-0.02-0.03-0.020.02  0.010.020.010.01 0.01 0.02 0.05[{0010.260.04 0.04 0.15 0.02 0.020.06  -0.050.01-0.020.020.05  -0.11  0.04/0.01 0.01  [0.10-0.04-0.020.03 0.02-0.02 0.01-0.03-0.01-0.04-0.030.03 0.01 0.02 0.03
ggH 1J p¥ < 60| -0010.060.090.06-0.01  -0.010.01 0.01-0.01-0.010.01-0.01 0.01-0.26[180010.52 0.35-0.250.46 0.46-0.43 0.470.450.40 -0.09  0.0800.01 0.020.11 0.03-0.020.01-0.01  0.01 -0.01 0.040.09 0.06-0.030.010.01  -0.010.01 0.010.01 -0.01 -0.01
ggH 1J 60 < p#‘ <120 0.030.050.03 0.01 0.010.01 0.01 0.020.01 0.03 0.04 0.52(180010.39 0.22 0.36 0.57-0.41 0.500.480.37 -0.10  0.18 0.050.020.030.01-0.01  0.01 -0.02 0.020.050.030.020.010.01  -0.01 0.0140.01-:0.01  0.03  -0.01 -0.01
ggH 1J 120 < p¥ <200} -o0010.060.110.120.01 0.010.010.01 0.010.01 0.02 0.04 0.35 0.39/{#00/0.13 0.35 0.17-0.25  -0.51-0.120.300.290.22  -0.06  0.120.01 0.020.100.05 0.01 0.02-0.01 -0.010.01 0.040.100.12.0.010.01 0.01 0.01 0.02  -0.01 -0.01 -]
ggH >2J 0« mj < 350 p_"r| < 6()I0 0.01 0.05  0.020.01 0.010.05 0.01 0.010.15-0.250.220.13 {08011 0.12-0.03  -0.21-0.080.100.090.04 0,01 0.14 0.01 0.100.01-0.01 -0.01 0.110.010.01 0.01 -0.01 -0.01
ggH >2J0< m;; < 350, 60 < p¥ < 120[p-01 0.01 0.06  0.040.020.010.010.010.09 0.02 0.03 0.02 0.460.36 0.35 0.11 0.45-0.37  -0.61-0.370.430.430.34  -0.06  0.03/0.01 0.01-:0.01  0.160.02-0.01 0.170.020.02  -0.010.01 0.010.01  -0.01 -0.01 ]
ggH >2J0< m; < 350, 120 < p¥ <200 0.01 0.04  0.030.010.010.010.010.07 0.02 0.03 0.02 0.46 0.57 0.17 0.12 0.45 0.39  -0.640.410.450.450.36 -0.05  0.05[0.01 0.01 0.120.01-0.01-0.01 -0.01 0.120.010.02  -0.010.01 0.02  -0.01 -0.01
ggH VBF-topo, 0.01 0.01 0.02-0.01-0.020.01 0.020.06-0.43-0.41-0.25-0.03-0.37-0.3 0.38 0.20+0.83-0.81 0.05  -0.13 0.01 0.01 0.01-0.01  0.01 0.01 0.01 0.03 0.01-0.02 ©0.01 001 0.01
ggH pf' > 200 _
qqH other 0.01  -0.01 -0.02:0.01 0.030.050.64-0.830.51—0.21-0.61@.640.38 0.28-0.53.0.520.35  0.07  -0.20 0.01 -0.03 -0.01 0.02 -0.030.01-0.01  0.01 -0.010.010.01 002 002 0.01 "
qu 60 < mj; <120 (VH-tOpO) -0.01-0.01 0.010.01-0.23-0.24-0.12-0.08-0.37-0.410.20 0.28 0.22-0.22-0.17 0.01 0.01 -0.01 -0.01 -0.01 0.01 |
qqH 350 < m; < 700, p} i <25 0.01 0.01 0.02-0.01 0.03-0.020.47 0.50 0.30 0.10 0.430.45-0.83  -0.53-0.2 0.05  0.14 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01
qgH mj > 700, pTJl <25 -0.010.03 0.03-0.01 0.02-0.020.45 0.48 0.29 0.09 0.430.45:0.81  -0.520.2 005 015 0.01 0.02 0.010.02  -0.01 001 -0.01 0.01 -0.010.03 0.01  -0.01 -0.01
qoH p Hij 5 25 -0.020.03 0.02-0.01 0.02-0.050.40 0.37 0.22 0.04 0.34 0.36. -0.350.1 003 013 0.01 0.02 0.010.01  -0.01 001 -0.01 0.01 -0.020.02 0.01  -0.01 -0.01 7]
qgH pT > 200
VH lep p}l_/ <150 -0.11-0.09-0.10-0.060.01-0.06-0.050.05  0.07 0.01-0.05-0.05-0.03 0.01 -0.010.01-0.03-0.010.05 ©0.01 001 -0.01 -0.01-0.01 -0.01 |
H 3 ZZ VH lep pY > 150
ttH+tH] 0.01 0.010.01 0.01 0.010.040.080.180.120.140.030.05-0.13  -0.200.010.140.150.13  0.01 0.02 -0.10 0.02 0.02
I I : ggH+bbH+ttH+tH 0.010.010.020.01 0.01 0.01 0.01 0.010.01 0.01 0.010.01 0.250.01  [0.020.020.010.02 0.01 0.01  0.010.020.010.020.010.01
“ p qgH+VH 0.25 -0.01
H } Z ggH+be+ttH+tH -0.01 0.01 0.440.02 0.01 0.01 0.01 0.010.010.010.010.01 —
Y ggqH+VH]Jo-o10.01 -0.01 0.01 0.01-0.01 -0.01 -0.010.4 u
gH 0Jo-060.12-0.02-0.03-0.020.01 0.010.020.01 0.01 0.01 0.090.10-0.02  -0.020.010.010.01-0.01  -0.01  0.010.010.01 0.02  f0.02 0.150.09 0.08 0.03-0.01 0.010.010.010.020.020.020.0180.090.03  -0.01  0.040.040.04 0.010.030.02 0.010.010.01  -0.01
ggH 1J p < 60]0-02:0.020.160.230.15 0.030.010.02 0.04-0.040.110.050.10  -0.01 0.02  fo.01 0.15[180010.15-0.090.07-0.030.03 0.03 -0.020.02,0.02 0.01 0.01 0.100.240.16  0.040.04 0.010.01 0.020.01
ggH 1J pT > 60| -0010040.080.07 0.01 0.01-0.020.03 0.02 0.05 0.01 0.09-0.151#0010.17-0.030.01  -0.020.01 0.02-0.010.01-0.01 0.030.090.07  0.010.01 0.01  -0.01
gogH >2J pT < 200fp-010.02 0.1 0.07 0.03 0.010.01 0.03 0.14 0.02 0.01 0.010.03-0.020.03 0.01 0.100.16 0.120.01  -0.03-0.010.020.020.02 0.020.02  [0.01 0.08-0.09-0.1 -0.22:0.150.02-0.38-0.010.01 0.01-0.01  0.01 0.300.030.04-0.01  0.01 0.01 0.020.01 -
ggH 200 < pT < 300J0-010.020.010.03 0.02 0.01 0.010.250.100.15  0.01 0.010.020.010.010.02 0.010.02 0.01 0.01 0.030.07-0.03 0.45  0.01-0.10-0.11  0.01 0.01  0.010.030.020.04 0.27 0.29-0.01 0.030.160.11
ggH pT > 300}0.01-0.01-0.01-0.020.01-0.01  -0.01-0.18:0.080.11  -0.01 0.01 0.01-0.02-0.01-0.01-0.01-0.01-0.01-0.01 0.01-0.030.01  -0.45 0.03-0.240.02  -0.03 0.01  -0.01-0.02:0.02:0.02:0.19-0.210.01 0.02-0.12-0.08 |
qu 350« m” <700 0.01-0.01 -0.010.01 -0.01-0.01 0.03 -0.22 0.06-0.020.12 0.01 0.01
qgH m]J > 700 0.010.01 001 001  0.010.020.01 0.03-0.02-0.150.01 0.03-0.0 0.120.03 0.01 0.01
qqH pT > 200 0.01 0.010.02-0.10-0.24-0.02-0.12(#0010.03  0.01 0.01
qgqH 60 <mj;< 120 (VH topo) 0.01 -0.01-0.01-0.01 001  0.02-0.380.11-0.020.12 0.03-0.03
WH Iep pT <150 -0.01 0.01-0.02-0.01-0.01 0.010.01 0.340.01 0.01 0.01 -0.01 — - O : 25
WH Iep pT > 150 0.01 0.020.020.01 0.01 0.01-0.03 0.01 0.3 0.010.010.02 0.010.01 0.01 [ ]
ZH |ep pT <150 0.01 -0.01-0.01-0.01  -0.03 0.020.02-0.01 0.01 0.010.01 0.020.02 -0.020.01 0.01 0.01
I I WW ZH lep pT 5150 -0.01 0.020.01 0.010.010.02|180010.02 0.01-0.020.01-0.03 0.010.01
a ttH+tH -0.010.06 0.05 0.04 -0.01-0.02:0.01-0.01  -0.010.01 0.02  -0.010.01-0.01 005  -0.10 0.01 0.010.02 0.02 0.02 0.01 0.01 0.01  -0.19 -0.01-0.01 -0.01  0.040.01-0.0
ggH 0J p < 10f007 001001001 -0.01 -0.01 0.110.01 0.01 0.01 0.01 0.090.01  -0.01-0.010.01 0.410.08 0.14 0.10 0.09 0.10 0.06-0.01-0.02-0.03-0.02 0.01 -
ggH 0J pT >10| 003 -0.03 0.03 -0.01 41 0.090.16 0.09 0.09 0.07 0.04-0.03-0.03-0.03-0.02
ggH 1J pT < 60] -0.010.050.080.05 0.01 0.01 0.01-0.010.04 0.02 0.04 0.01 0.100.03  0.01-0.01 0.08-0.09180010.34 0.21 0.08 0.11 0.08-0.17:0.02  -0.03 001 o001 i
ggH 1J 60 < pT < 120}0.01-0.030.120.250.15 0.030.010.01 0.02-0.040.09 0.05 0.10 0.02  fo.01 0.010.24 0.09 0.01 0.03-0.02 0.14 0.16 0.34180010.37 0.12 0.23 0.19-0.33-0.06-0.01-0.05-0.010.01 001 001001
ggH 1J 120 < pT < 200}0.01-0.020.080.150.17 0.020.010.01 0.01-0.030.06 0.03 0.12 0.01 0.01 0.160.07  0.02-0.02 0.10 0.09 0.21 0.37{#0010.17 0.27 0.23-0.41-0.07-0.01-0.06 001 001001
ggH >2J pT < 20001002 0.12  0.070.030.010.020.030.16 0.02 0.02 0.010.03-0.030.02 0.01 0.110.170.120.03  -0.03-0.010.01 0.01 0.01 0.020.02  [0.01 0.04 0.30 0.04-0.02 0.090.09 0.08 0.120.17 [##08]0.28 0.25-0.42-0.23-0.13-0.06 001 0.02001 -
ggH 200 < pT < 300[p-010.020.010.020.02 0.01 0.010.240.100.14  0.02 0.010.010.010.010.01 0.010.02 0.01 -0.01 0.01 0.01 0.04 0.04 0.010.03/0.27-0.19 0.100.07 0.11 0.23 0.27 0.28 {##0010.51-0.47:0.07  -0.26 -0.020.030.16 0.11
ggH pT 5 300]0-010.020.020.03 0.020.01 0.010.270.110.15  0.02 0.010.020.010.010.01 0.01 0.020.02 -0.01 0.01 0.01 0.04 0.04 0.01 0.04 0.29-0.21 0.01/0.06 0.04 0.08 0.19 0.23 0.25 0.51 0.39.0.06 -0.15 -0.020.030.170.12 ]
_—
gqH other 001 001 001 -0.01-0.010.01 0.01-0.03-0.17-0.33-0.41-0.42-0.47-0.39#80010.14  0.14 0.020  -0.01
qgH 350 < m;; < 700 0.02-0.02 -0.01-0.01 -0.01-0.010.01 0.01 -0.01-0.02 0.01 0.02-0.03-0.02-0.06-0.07-0.23-0.07-0.06.0.14 [{#0010.12 0.03
qqH m; > 700 0.01 0.01 0.010.01-0.02 0.020.030.02  -0.01 0.01 0.01 0.030.03  -0.01-0.01-0.13 0.12 ]
qqH p_? > 200 0.02-0.02-0.03-0.05-0.06-0.06-0.26-0.150.14 0.03 0.01
WH lep p\T/ <150 0.01 -0.020.01 0.01 -0.01 0.28-0.040.01 ]
WH |ep p¥ > 150 0.01 0.01 0.010.01-0.02 0.01 -0.28/180010.04-0.01
ZH lep p\T/ <150 0.030.01 0.01 0.01 0.010.01}0.01 -0.040.04 {8001 0.06 0.030.01-0.01
I I .l. T ZH lep p¥ > 150 0.020.01 -0.03 0.01-0.010.06 0.04 0.04-0.02
ttH+tH 0.020.010.01 0.01 -0.01 001 002 0.010.010.01  -0.19 -0.01-0.01-0.01-0.01-0.02-0.020.02 0.01 0.01  -0.04
ggH 300 < pH < 450| £0.03:0.010.02 :0.01-0.01-0.010.01 0.01 £0.030.02 -0.030.03 0.150.02-0.06 —
ggH 450 < p_"r| < 650 0.010.010.010.01 0.01 0.150.060.09  0.01 0.01-0.01 0.01 0.010.020.010.020.16-0.12 0.010.010.010.020.16 0.17-0.01 0.1 0.10-0.22 -0.0
ggH p¥ > 650] 0.010.010.010.01 0.100.040.06  0.01 0.01 0.010.01 0.010.11-0.08 0.010.010.010.110.12 0.020.10 0.16 -0.01 ]
-_—
qul 0.010.03 003002 001002001  -0.020.010.010.010.01 0.01  -0.01 0.01 0.06-0.22-0.16, -
WH lep 150 < p.\r/ <250 -0.01 -0.01 010 -0.08:0.010.02 0.01
WH lep p¥ > 250 -0.01-0.01-0.01-0.01-0.01-0.010.01 0.020.01-0.01-0.01-0.01  -0.01 0.01 -0.01 0.1 -0.01-0.05 .
ZH lep 75 < pY < 150 0.01 0.030.04 0.070.040.09
ZH lep 150 < p.\r/ <250, 0J 0.01 0.010.04 0.08  0.07[{§0010.23.0.04
ZH lep 150 < pY < 250, > 1J :0.01:0.02 :0.01-0.010.04-0.231800}-0.08
ZH lep p¥ > 250 -0.01-0.01-0.01-0.01-0.01-0.010.01  0.01  -0.01-0.01-0.01  -0.01 0.02-0.050.09-0.04-0.0
ttH p!‘r| <60 0.03-0.020.01-0.01 -0.01 0.550.05 0.02 0.03}
ttH 60 < p_';' <120 -0.010.01 0.01 -0.55(18001-0.400.01 0.02)
ttH 120 < p_? <200 -0.020.020.030.02 0.04 0.01 0.05-0.40##001-0.24-0.0
I I bb ttH 200 < p¥ <300 -0.010.010.01 0.01 0.01 0.01 0.020.01-0.2 0.15
} ttH pH > 300 0.02-0.02:0.03-0.03 -0.05 002  -0.020.01 0.030.02-0.02:0.15
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