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• Goal: repeat the first example in the PRL 
paper (3D gaussian variables)


• (1) and (2) define the 3D gaussians


• (3) and (4) give the rest:


• Input: X1, X2 (DisCo target: X3)


• NN architecture: 3 hidden layers; 128 
nodes per layer; ReLU between layers; 
sigmoid output


• λ = 1000, Adam optimizer


• 2M sig, 2M bkg

Overview
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• Goal: repeat the first example in the PRL 
paper (3D gaussian variables)


• (1) and (2) define the 3D gaussians


• (3) and (4) give the rest:


• Input: X1, X2 (DisCo target: X3)


• NN architecture: 3 hidden layers; 128 
nodes per layer; ReLU between layers; 
sigmoid output


• λ = 1000, Adam optimizer


• 2M sig, 2M bkg

Overview
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Target: recreate this ROC curve!

TPR

1/FPR

TPR = TP/P = (true positives)/(positives) 
FPR = FP/N = (false positives)/(negatives)

Single Disco
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Sanity Check: No DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+0 × dCorr2

y=0( fSD(X1, X2), X0)

PRL result (traced)
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Sanity Check: PRL DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+1000 × dCorr2

y=0( fSD(X1, X2), X0)

PRL result (traced)



New ABCDNet trials
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• Fixed some bugs while performing sanity check


• Re-trained ABCDNet:


• Same learning rate, etc. as sanity check


• Larger NN (4 hidden layers, 128 nodes per layer)


• Normalize inputs as follows:


• pT → log(pT)


• Mass → (mass - min)/(max - min)


• Loose presel: Xbb > 0.3 && XWqq > 0.2 && XWqq > 0.2

Overview
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Input features
Input features look sensible (more here)

http://uaf-10.t2.ucsd.edu/~jguiang/gator_plots/abcdnet/#ABCDNet_mini
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ABCDNet: No DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+0 × dCorr2

y=0( fSD(X1, X2), X0)

???
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ABCDNet: λ = 1 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+1 × dCorr2

y=0( fSD(X1, X2), X0)

???
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ABCDNet: λ = 2 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+2 × dCorr2

y=0( fSD(X1, X2), X0)

???
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ABCDNet: λ = 5 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+5 × dCorr2

y=0( fSD(X1, X2), X0)

???

???
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ABCDNet: λ = 10 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+10 × dCorr2

y=0( fSD(X1, X2), X0)

???

???
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• We seem to be doing better than what is shown in PRL for the sanity check


• ABCDNet results still do not make sense:


• With DisCo turned off, get sensible (if not great) ROC/AUC, but weirdly very small 
discriminant values


• With DisCo turned on (λ = 10), get very bad ROC/AUC and very small discriminant 
values

Summary



Backup
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Sanity Check: No DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+0 × dCorr2( fSD(X1, X2), X0)
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Sanity Check: PRL DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+1000 × dCorr2( fSD(X1, X2), X0)
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ABCDNet: No DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+0 × dCorr2( fSD(X1, X2), X0)
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ABCDNet: λ = 1 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+1 × dCorr2( fSD(X1, X2), X0)
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ABCDNet: λ = 2 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+2 × dCorr2( fSD(X1, X2), X0)
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ABCDNet: λ = 5 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+5 × dCorr2( fSD(X1, X2), X0)
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ABCDNet: λ = 10 DisCo
ℒ = ℒBCE( fSD(X1, X2), y)+10 × dCorr2( fSD(X1, X2), X0)


