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Pvalues, significancePvalues, significance
● updated with toysupdated with toys

non-resnon-res p-value 0.037602 p-value 0.037602
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Combined significance [toys]Combined significance [toys]
● obtained wwyy p-values from ~1M obtained wwyy p-values from ~1M toystoys  

● calculate bbyy p-values also with ~1M toys to cross-check with calculate bbyy p-values also with ~1M toys to cross-check with 
bbyy paperbbyy paper

● simply quadratically sum up significances to have a first look at simply quadratically sum up significances to have a first look at 
combining wwyy+bbyy before bbtautau unblindedcombining wwyy+bbyy before bbtautau unblinded

OBSOBS
wwyywwyy
significancesignificance

1.78041.7804
1.778251.77825
1.779311.77931
1.779021.77902
1.780421.78042

1.779221.77922

OBSOBS
bbyybbyy
significancesignificance

1.664821.66482
2.962882.96288
1.322071.32207
1.005481.00548
1.297711.29771

2.472472.47247

  
  
  

260260
300300
350350
400400
500500

SM HHSM HH

OBSOBS
wwyy+bbyywwyy+bbyy
significancesignificance

2.437512.43751
3.455553.45555
2.216712.21671
2.04352.0435
2.203172.20317

3.04613.0461

UpdatedUpdated

additionallyadditionally
with bbbbwith bbbb
-0.00311567-0.00311567
but affectbut affect
nothingnothing
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Combined significance [asym]Combined significance [asym]
● many thanks to Aaron, we now produce reasonable many thanks to Aaron, we now produce reasonable 

significances, similar to each other among all mass pointssignificances, similar to each other among all mass points

● bothboth wwyy and bbyy pvalues on this page are extracted with  wwyy and bbyy pvalues on this page are extracted with 
asymmptoticsasymmptotics (cross-checked with two scripts) (cross-checked with two scripts)

OBSOBS
wwyywwyy
significancesignificance

1.375331.37533
1.375111.37511
1.375131.37513
1.375361.37536
1.375381.37538

1.375361.37536

OBSOBS
bbyybbyy
significancesignificance

1.599891.59989
2.863552.86355
1.221681.22168
-0.510741-0.510741
-0.362726-0.362726

2.435562.43556

  
  
  

260260
300300
350350
400400
500500

SM HHSM HH

OBSOBS
wwyy+bbyywwyy+bbyy
significancesignificance

2.109782.10978
3.176613.17661
1.839431.83943
--
--

2.873442.87344
additionallyadditionally
with bbbbwith bbbb
-0.00311567-0.00311567
but affectbut affect
nothingnothing

UpdatedUpdated
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HadhadHadhad
● myy distribution after selections and before BDT final cutmyy distribution after selections and before BDT final cut
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Hadhad [260]Hadhad [260]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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Hadhad [300]Hadhad [300]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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Hadhad [350]Hadhad [350]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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Hadhad [400]Hadhad [400]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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Hadhad [500]Hadhad [500]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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Hadhad [nonres]Hadhad [nonres]
● myy distribution after selections and BDT final cutmyy distribution after selections and BDT final cut
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backupbackup
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P-value [~1M toys] - wwyyP-value [~1M toys] - wwyy

[nores][nores]
  - Null p-value = 0.037602 +/- 0.00019119- Null p-value = 0.037602 +/- 0.00019119
  - Significance = 1.77922 +/- 0.00233324 sigma- Significance = 1.77922 +/- 0.00233324 sigma
  - Number of Alt toys: 990000- Number of Alt toys: 990000
  - Number of Null toys: 990000- Number of Null toys: 990000
  - Test statistic evaluated on data: 0.945488- Test statistic evaluated on data: 0.945488
  - CL_b: 0.037602 +/- 0.00019119- CL_b: 0.037602 +/- 0.00019119
  - CL_s+b: 0.0376091 +/- 0.000191207- CL_s+b: 0.0376091 +/- 0.000191207
  - CL_s: 1.00019 +/- 0.00719167- CL_s: 1.00019 +/- 0.00719167

[260GeV][260GeV]
  - Null p-value = 0.0375054 +/- 0.000197017- Null p-value = 0.0375054 +/- 0.000197017
  - Significance = 1.7804 +/- 0.00240942 sigma- Significance = 1.7804 +/- 0.00240942 sigma
  - Number of Alt toys: 930000- Number of Alt toys: 930000
  - Number of Null toys: 930000- Number of Null toys: 930000
  - Test statistic evaluated on data: 0.945461- Test statistic evaluated on data: 0.945461
  - CL_b: 0.0375054 +/- 0.000197017- CL_b: 0.0375054 +/- 0.000197017
  - CL_s+b: 0.0376344 +/- 0.000197343- CL_s+b: 0.0376344 +/- 0.000197343
  - CL_s: 1.00344 +/- 0.00744784- CL_s: 1.00344 +/- 0.00744784
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P-value [~1M toys] - wwyyP-value [~1M toys] - wwyy

[300GeV][300GeV]
  - Null p-value = 0.0376814 +/- 0.000193347- Null p-value = 0.0376814 +/- 0.000193347
  - Significance = 1.77825 +/- 0.00235551 sigma- Significance = 1.77825 +/- 0.00235551 sigma
  - Number of Alt toys: 970000- Number of Alt toys: 970000
  - Number of Null toys: 970000- Number of Null toys: 970000
  - Test statistic evaluated on data: 0.945488- Test statistic evaluated on data: 0.945488
  - CL_b: 0.0376814 +/- 0.000193347- CL_b: 0.0376814 +/- 0.000193347
  - CL_s+b: 0.0375959 +/- 0.000193136- CL_s+b: 0.0375959 +/- 0.000193136
  - CL_s: 0.997729 +/- 0.00724426- CL_s: 0.997729 +/- 0.00724426

[350GeV][350GeV]
  - Null p-value = 0.0375945 +/- 0.000199398- Null p-value = 0.0375945 +/- 0.000199398
  - Significance = 1.77931 +/- 0.00243381 sigma- Significance = 1.77931 +/- 0.00243381 sigma
  - Number of Alt toys: 910000- Number of Alt toys: 910000
  - Number of Null toys: 910000- Number of Null toys: 910000
  - Test statistic evaluated on data: 0.945488- Test statistic evaluated on data: 0.945488
  - CL_b: 0.0375945 +/- 0.000199398- CL_b: 0.0375945 +/- 0.000199398
  - CL_s+b: 0.0377231 +/- 0.000199725- CL_s+b: 0.0377231 +/- 0.000199725
  - CL_s: 1.00342 +/- 0.00751985- CL_s: 1.00342 +/- 0.00751985
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P-value [~1M toys] - wwyyP-value [~1M toys] - wwyy

[400GeV][400GeV]
  - Null p-value = 0.0376186 +/- 0.000193192- Null p-value = 0.0376186 +/- 0.000193192
  - Significance = 1.77902 +/- 0.00235683 sigma- Significance = 1.77902 +/- 0.00235683 sigma
  - Number of Alt toys: 970000- Number of Alt toys: 970000
  - Number of Null toys: 970000- Number of Null toys: 970000
  - Test statistic evaluated on data: 0.945488- Test statistic evaluated on data: 0.945488
  - CL_b: 0.0376186 +/- 0.000193192- CL_b: 0.0376186 +/- 0.000193192
  - CL_s+b: 0.0375876 +/- 0.000193116- CL_s+b: 0.0375876 +/- 0.000193116
  - CL_s: 0.999178 +/- 0.00725834- CL_s: 0.999178 +/- 0.00725834

[500GeV][500GeV]
  - Null p-value = 0.0375032 +/- 0.000197012- Null p-value = 0.0375032 +/- 0.000197012
  - Significance = 1.78042 +/- 0.00240946 sigma- Significance = 1.78042 +/- 0.00240946 sigma
  - Number of Alt toys: 930000- Number of Alt toys: 930000
  - Number of Null toys: 930000- Number of Null toys: 930000
  - Test statistic evaluated on data: 0.945488- Test statistic evaluated on data: 0.945488
  - CL_b: 0.0375032 +/- 0.000197012- CL_b: 0.0375032 +/- 0.000197012
  - CL_s+b: 0.0376484 +/- 0.000197378- CL_s+b: 0.0376484 +/- 0.000197378
  - CL_s: 1.00387 +/- 0.00745043- CL_s: 1.00387 +/- 0.00745043
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P-value [~1M toys] - bbyyP-value [~1M toys] - bbyy

[nores][nores]
  - Null p-value = 0.00670909 +/- 8.20451e-05- Null p-value = 0.00670909 +/- 8.20451e-05
  - Significance = 2.47247 +/- 0.00437109 sigma- Significance = 2.47247 +/- 0.00437109 sigma
  - Number of Alt toys: 990000- Number of Alt toys: 990000
  - Number of Null toys: 990000- Number of Null toys: 990000
  - Test statistic evaluated on data: 2.9659- Test statistic evaluated on data: 2.9659
  - CL_b: 0.00670909 +/- 8.20451e-05- CL_b: 0.00670909 +/- 8.20451e-05
  - CL_s+b: 0.00688283 +/- 8.30933e-05- CL_s+b: 0.00688283 +/- 8.30933e-05
  - CL_s: 1.0259 +/- 0.0176291- CL_s: 1.0259 +/- 0.0176291

[260GeV][260GeV]
  - Null p-value = 0.0479745 +/- 0.000220427- Null p-value = 0.0479745 +/- 0.000220427
  - Significance = 1.66482 +/- 0.00220905 sigma- Significance = 1.66482 +/- 0.00220905 sigma
  - Number of Alt toys: 940000- Number of Alt toys: 940000
  - Number of Null toys: 940000- Number of Null toys: 940000
  - Test statistic evaluated on data: 1.27981- Test statistic evaluated on data: 1.27981
  - CL_b: 0.0479745 +/- 0.000220427- CL_b: 0.0479745 +/- 0.000220427
  - CL_s+b: 0.0477989 +/- 0.000220044- CL_s+b: 0.0477989 +/- 0.000220044
  - CL_s: 0.996341 +/- 0.00648032- CL_s: 0.996341 +/- 0.00648032
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P-value [~1M toys] - bbyyP-value [~1M toys] - bbyy

[300GeV][300GeV]
  - Null p-value = 0.00152386 +/- 4.15815e-05- Null p-value = 0.00152386 +/- 4.15815e-05
  - Significance = 2.96288 +/- 0.00839954 sigma- Significance = 2.96288 +/- 0.00839954 sigma
  - Number of Alt toys: 880000- Number of Alt toys: 880000
  - Number of Null toys: 880000- Number of Null toys: 880000
  - Test statistic evaluated on data: 4.10003- Test statistic evaluated on data: 4.10003
  - CL_b: 0.00152386 +/- 4.15815e-05- CL_b: 0.00152386 +/- 4.15815e-05
  - CL_s+b: 0.00150795 +/- 4.13642e-05- CL_s+b: 0.00150795 +/- 4.13642e-05
  - CL_s: 0.98956 +/- 0.0382874- CL_s: 0.98956 +/- 0.0382874

[350GeV][350GeV]
  - Null p-value = 0.0930727 +/- 0.000291998- Null p-value = 0.0930727 +/- 0.000291998
  - Significance = 1.32207 +/- 0.00175394 sigma- Significance = 1.32207 +/- 0.00175394 sigma
  - Number of Alt toys: 990000- Number of Alt toys: 990000
  - Number of Null toys: 990000- Number of Null toys: 990000
  - Test statistic evaluated on data: 0.746297- Test statistic evaluated on data: 0.746297
  - CL_b: 0.0930727 +/- 0.000291998- CL_b: 0.0930727 +/- 0.000291998
  - CL_s+b: 0.0929828 +/- 0.000291871- CL_s+b: 0.0929828 +/- 0.000291871
  - CL_s: 0.999034 +/- 0.00443372- CL_s: 0.999034 +/- 0.00443372
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P-value [~1M toys] - bbyyP-value [~1M toys] - bbyy

[400GeV][400GeV]
  - Null p-value = 0.157334 +/- 0.000364115- Null p-value = 0.157334 +/- 0.000364115
  - Significance = 1.00548 +/- 0.00151308 sigma- Significance = 1.00548 +/- 0.00151308 sigma
  - Number of Alt toys: 1000000- Number of Alt toys: 1000000
  - Number of Null toys: 1000000- Number of Null toys: 1000000
  - Test statistic evaluated on data: 0- Test statistic evaluated on data: 0
  - CL_b: 0.157334 +/- 0.000364115- CL_b: 0.157334 +/- 0.000364115
  - CL_s+b: 0.156415 +/- 0.000363248- CL_s+b: 0.156415 +/- 0.000363248
  - CL_s: 0.994159 +/- 0.00325944- CL_s: 0.994159 +/- 0.00325944

[500GeV][500GeV]
  - Null p-value = 0.097193 +/- 0.00029622- Null p-value = 0.097193 +/- 0.00029622
  - Significance = 1.29771 +/- 0.00172343 sigma- Significance = 1.29771 +/- 0.00172343 sigma
  - Number of Alt toys: 1000000- Number of Alt toys: 1000000
  - Number of Null toys: 1000000- Number of Null toys: 1000000
  - Test statistic evaluated on data: 0- Test statistic evaluated on data: 0
  - CL_b: 0.097193 +/- 0.00029622- CL_b: 0.097193 +/- 0.00029622
  - CL_s+b: 0.097541 +/- 0.000296693- CL_s+b: 0.097541 +/- 0.000296693
  - CL_s: 1.00358 +/- 0.00432133- CL_s: 1.00358 +/- 0.00432133



24

Limits before/after unblindingLimits before/after unblinding

beforebefore

afterafter
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bbyy m(yy)bbyy m(yy)
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bbbbbbbb

no sensitivity is seen @ 500 GeVno sensitivity is seen @ 500 GeV
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