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MVA
• input variables

– mjj,Δηjj,ΔΦyy,jj,pTt,ΔRmin
y,j,η*

• preselection
–Njet>=2,Δηjj>2,η*<5

• configuration
–default one same as run1

• training sample
–SignalTree:VBF
–BkgTree:Sherpa γγ+jets,RevID,RevIso
–Ratio:   1:1

• optimization
–scan BDT cut value 
–get threshold value for VBF tight and loose category
–plot signal and bkgshape in each category
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BDT value
• obtain weight xml file after training
• calculate BDT value with xml file
• plot BDT value of signal and bkg samples
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category optimization

• significance VS BDT cut value
• tight [0.95,1],0.565σ
• loose [0.81,0.95],0.326σ
• combined 0.652σ
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fit sideband

• left is VBF tight ,right is VBF loose
• fit sideband with exponential
• get the bkg events number 
• calculate bkg number in [122.5,127.5]GeV
• red point is ggF+VBF+bkg,black point is bkg
• in loose category ,bkg has a peak near 125GeV
• BDT is correlated to mγγ?
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event number after BDT cut

VBF tight 
Category

VBF loose 
category all VBF category

ggF 0.069 0.359 0.428

VBF 0.296 0.629 0.925

bkg 0.122 3.152 3.274

significance 0.565 0.326 0.652

signal region : mγγ [122.5,127.5]GeV

• when s+b is not large enough ,this formular may not work
• toy throwing is ongoing

))1ln()((2 VBF
BackgroundggF

VBF
BackgroundggFVBFVBF N

NN
NNNN 






7

review 8TeV result

MVA loose MVA tight
VBF signal 0.629 0.296

ggF 0.359 0.069
fitted background 33.035 1.343

VBF purity 0.647 0.814
VBF significance 0.326 0.565

Combined significance 0.652

VBF signal 1.572 0.740

ggF 0.898 0.173

fitted background 82.588 3.380

VBF purity 0.647 0.814

VBF significance 0.516 0.900

1.030Combined significance

8TeV
20.3/fb

13TeV
4/fb

13TeV
10/fb
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variable modeling validation
• make sure our background variable modeling (Sherpa + 

RevIso&RevID) is consistent with real background
• plot variables of samples failing BDT tight/loose selection
• 85 pb-1 data

– 2jets : 179 events
– VBF preselection : 80 events
– BDT : no evevts in tight ,4 events in loose
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other issues
• I find a very stupid mistake......

• this formula is copied from ATL-COM-PHYS-2013-076
• but it is wrong......the right one should be 

• which is consistent with Jin's code
• so the cut-base number counting result showed last 

week should be wrong ,the correct one is in next page
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significance ---number counting
• signal region:mγγ [121,131]GeV

tight weighted loose weighted all weighted

ggF 3990 1.022 10804 2.767 14794 3.789

VBF 45411 1.937 66780 2.849 112194 4.786

Sherpa 141 12.98 667 61.40 808 74.37

Rev 14 1.208 55 4.746 69 5.954

tight loose

sigma 0.486648 0.340871

all

0.5945

compatible with throwing toys!
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to do list
• MVA configuration optimization
• 25ns data

– another ~85pb-1 

– 276262-276954
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formula derivation--copy from Cowan
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formula derivation
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formula derivation
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formula derivation



19

formula derivation
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comparison 


