< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.002

0.004

0.006

0.008

0.01

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Err-Weight Learnsample

< phi-t >_{Teacher®}

NeuroBayes

Network output

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 events

0 200 400 600 800 1000

1200

1400

1600 Output Node 1

Network output

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

< phi-t >_{Teacher®}

NeuroBayes

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

signal purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Gini index = 30.2%, max possible = 37.0%

< phi-t >_{Teacher®}

NeuroBayes

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12 13 14

14 13 12 11 10 9 8 7 6 5 4 3 2 1 correlation matrix of input variables

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 2

flat

47.175

63.227

66.91

69.16

71.163

72.729

74.044

75.274

76.452

77.499

78.749

79.946

81.486

82.702

84.483

86.407

88.657

91.019

93.192

95.702

98.182

100.4

102.34

104.33

106.63

108.76

110.7

112.67

114.84 117 119.23

121.38

123.57 126 128.51

130.92

134.08

137.53

141.29

145.27

149.3

153.9

158.78

164.39

171.09

178.57

188.54

201.26

222.33

257.91

803.33

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 3

flat

20.003

20.478

20.945

21.317

21.706

22.087

22.465

22.844

23.218

23.544

23.861

24.258

24.662

25.069

25.406

25.834

26.203

26.594

27.037

27.471

27.892

28.319

28.776

29.141

29.606

30.095

30.599

31.116

31.704

32.23

32.796

33.369

33.929

34.548

35.163

35.855

36.532

37.327

38.158

39.094

40.034

41.02

42.25

43.541

45.154

47.026

49.38

52.418

56.799

64.8

161.65

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 4

flat

10.001

10.226

10.482

10.746

10.981

11.225

11.454

11.705

11.919

12.156

12.412

12.717

12.969

13.229

13.539

13.886

14.122

14.381

14.687

15.011

15.351

15.655

15.955

16.328

16.686

16.987

17.361

17.749

18.194

18.589

19.025

19.416

19.898

20.313

20.725

21.183

21.645

22.191

22.715

23.235

23.821

24.394

25.119

25.884

26.68

27.677

28.818

30.301

32.327

36.239

66.086

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 5

flat

0.97894

2.4325

2.9386

3.2926

3.6134

3.8626

4.1308

4.3506

4.5662

4.7214

4.8771

5.0445

5.1681

5.3049

5.4255

5.5071

5.5957

5.6815

5.7666

5.8518

5.9315

6.0109

6.0941

6.1699

6.2577

6.3352

6.4089

6.4902

6.5723

6.6589

6.7356

6.8112

6.8978

6.986

7.074

7.1726

7.2623

7.3611

7.4579

7.5673

7.6784

7.7913

7.9048

8.0409

8.1808

8.3396

8.5229

8.7472

9.1083

9.7314

17.73

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 6

flat

15.012

18.628

21.688

24.936

27.045

28.969

30.09

31.605

32.628

33.598

34.349

34.972

35.671

36.393

37.085

37.727

38.499

39.153

39.745

40.423

41.057

41.747

42.548

43.391

44.24

45.169

46.174

47.306

48.258

49.13

50.141

51.171

52.192

53.225

54.275

55.438

56.463

57.551

58.713

59.97

61.198

62.519

63.913

65.345

67.41

69.888

72.578

76.574

82.099

91.693

214.54

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 7

flat

30.18

33.253

34.494

35.427

36.158

36.863

37.517

38.143

38.814

39.293

39.701

40.448

41.215

42.062

42.964

44.053

45.286

46.602

47.859

49.261

50.598

51.842

53.248

54.568

55.73

56.939

58.216

59.645

60.948

62.41

63.991

65.83

68.062

70.31

73.082

75.358

78.292

81.301

84.347

87.872

91.571

95.886

100.4

105.93

112.26

118.91

127.41

138.75

156.36

186.71

498.09

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 8

flat

3.1072

24.045

29.279

31.686

32.836

33.584

34.353

34.995

35.685

36.205

36.906

37.363

37.947

38.505

39.008

39.42

39.862

40.379

40.991

41.724

42.421

43.16

44.041

44.865

45.829

46.688

47.586

48.538

49.436

50.349

51.105

52.117

53.157

54.055

54.939

55.871

56.933

57.945

58.999

60.084

61.262

62.696

64.123

65.938

68.038

70.623

74.182

78.426

84.734

95.519

326.87

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 9

flat

47.175

61.693

65.616

67.71

69.378

71.277

72.679

73.834

74.904

75.863

76.888

77.858

78.854

79.907

81.17

82.263

83.388

84.768

86.228

87.899

89.716

91.603

93.132

94.99

96.877

98.592

100.4

102.04

103.61

105.23

106.71

108.31

109.92

111.6

113.04

114.62

116.09

117.6

119.25

121.02

122.54

124.22

126.1

128.27

130.58

133.19

137.01

142.24

149.77

164.55

409.19

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 10

flat

0.033099

1.1844

1.5439

1.7844

1.9532

2.1018

2.2151

2.3065

2.3833

2.4575

2.5174

2.5743

2.6214

2.6657

2.7075

2.7415

2.7769

2.8087

2.8329

2.8593

2.8803

2.9012

2.9212

2.9376

2.9541

2.9685

2.9799

2.9906

3.0017

3.0108

3.021

3.0287

3.0365

3.0448

3.0512

3.0582

3.0657

3.0718

3.0775

3.0835

3.0892

3.0946

3.1007

3.1059

3.1116

3.117

3.122

3.1273

3.1315

3.1362

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 11

flat

4.6968e-05

0.011529

0.023063

0.036308

0.052306

0.066483

0.08033

0.094928

0.1073

0.12193

0.13471

0.14741

0.16278

0.17427

0.18635

0.19645

0.20638

0.2171

0.22596

0.23461

0.24561

0.2565

0.2663

0.27637

0.28625

0.29677

0.30773

0.31765

0.32809

0.34156

0.35286

0.36428

0.37724

0.38956

0.40204

0.41594

0.43024

0.4424

0.45674

0.47095

0.48836

0.50473

0.52264

0.54209

0.5642

0.58923

0.61459

0.64808

0.69577

0.78302

1.1191

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 12

flat

0.2 0.2166

0.23029

0.24238

0.25609

0.26739

0.27931

0.29161

0.30502

0.31594

0.32786

0.33866

0.35062

0.36226

0.37271

0.38485

0.39531

0.4047

0.41359

0.42248

0.43099

0.43977

0.44842

0.45663

0.46507

0.4728

0.48265

0.49063

0.49958

0.50897

0.51733

0.5277

0.53804

0.54882

0.55965

0.57033

0.58384

0.59445

0.6062

0.61962

0.62962

0.64377

0.66039

0.67798

0.6979

0.71988

0.74533

0.77786

0.81591

0.87215

1.1354

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 13

flat

20.026

21.923

22.868

23.551

24.139

24.86

25.607

26.142

26.735

27.384

27.964

28.453

29.024

29.605

30.154

30.659

31.163

31.71

32.158

32.716

33.288

33.894

34.478

35.1

35.657

36.256

36.879

37.576

38.241

38.938

39.716

40.502

41.308

42.204

43.145

44.109

45.174

46.249

47.418

48.571

50.072

51.829

53.45

55.728

57.887

60.805

64.193

69.059

75.903

86.771

232.07

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 14

flat

10.017

10.983

11.579

12.072

12.567

13.016

13.371

13.804

14.176

14.538

14.888

15.242

15.59

16.039

16.445

16.883

17.302

17.681

18.079

18.52

18.942

19.305

19.771

20.225

20.684

21.114

21.595

22.053

22.581

23.09

23.615

24.135

24.61

25.16

25.691

26.348

26.948

27.648

28.318

29.008

29.766

30.663

31.493

32.64

33.908

35.473

37.443

39.712

43.394

50.082

115.52

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer