< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

0 500 1000

1500

2000

2500

3000

3500

4000

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 = 32.9%, max possible = 37.4%

< 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

0 100 200 300 400 500 input node 2

flat

60.002

65.725

68.518

70.525

72.352

73.949

75.409

76.812

78.114

79.385

80.771

82.278

83.87

86.104

88.513

91.069

94.156

97.23

100.44

103.95

107.31

110.78

114.63

118.25

121.41

124.95

128.48

131.89

135.12

138.29

141.75

145.07

148.25

151.76

155.08

158.68

162.44

166.52

170.41

174.72

179.79

184.63

190.14

196.49 204 212.76

222.99

237.44

258.18

295.91

782.08

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

0 200 400 600 800 1000

1200

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

0 100 200 300 400 500 input node 3

flat

20 20.693

21.26

21.854

22.284

22.733

23.133

23.583

24.038

24.531

24.97

25.355

25.782

26.243

26.724

27.21

27.754

28.221

28.699

29.25

29.819

30.454

31.051

31.654

32.298

33.041

33.812

34.495

35.251

36.098

36.968

37.883

38.795

39.716

40.714

41.813

42.948

44.163

45.496

46.745

48.153

49.756

51.454

53.36

55.508

58.005

60.84

64.088

68.142

75.739

228.39

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

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 4

flat

10.001

10.271

10.484

10.758

11.024

11.337

11.604

11.901

12.203

12.519

12.832

13.168

13.512

13.833

14.182

14.555

14.974

15.356

15.799

16.23

16.692

17.169

17.656

18.112

18.559

19.096

19.563

20.02

20.441

20.869

21.29

21.754

22.146

22.607

23.039

23.512

23.996

24.508

25.092

25.65

26.239

26.94

27.663

28.448

29.338

30.39

31.505

32.973

35.14

38.891

94.941

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

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 5

flat

0.85394

3.1739

3.8222

4.175

4.44

4.6648

4.8615

5.0274

5.155

5.291

5.4185

5.5267

5.6305

5.7424

5.8314

5.9211

6.013

6.1074

6.207

6.2859

6.3784

6.4703

6.5652

6.662

6.7608

6.858

6.958

7.0698

7.1792

7.2749

7.3895

7.4921

7.6031

7.7188

7.8469

7.9643

8.0899

8.2045

8.3262

8.4494

8.5845

8.7345

8.8707

9.0256

9.2071

9.4433

9.7017

10.003

10.43

11.193

19.606

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 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800 900

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

0 100 200 300 400 500 input node 6

flat

15.005

25.653

27.744

29.734

31.263

32.466

33.433

34.409

35.255

36.072

36.81

37.662

38.389

39.129

39.923

40.621

41.456

42.433

43.45

44.456

45.657

47.031

48.312

49.66

50.861

52.422

54.181

55.751

57.262

58.798

60.343

61.935

63.613

65.225

66.87

68.576

70.215

72.036

73.73

75.515

77.425

79.539

81.735

84.231

86.837

90.218

94.206

99.46

106.75

120.71

290.77

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 7

flat

30.19

33.665

35.053

36.015

36.895

37.635

38.303

38.886

39.474

40.145

40.814

41.59

42.507

43.419

44.676

46.056

47.919

49.861

52.082

54.15

56.194

58.295

60.217

62.019

63.845

65.828

67.569

69.48

71.24

73.132

75.155

77.28

79.437

81.779

84.151

86.914

89.56

92.636

95.907

99.598

103.34

107.43

112.13

117.42

123.17

129.75

138.59

150.01

168.61

198.42

518.55

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

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 8

flat

0.8889

29.817

32.413

33.703

34.655

35.441

36.172

36.858

37.458

38.032

38.569

39.079

39.612

40.224

40.933

41.641

42.51

43.417

44.315

45.466

46.799

48.218

49.456

50.891

52.423

53.958

55.544

57.143

58.598

60.011

61.358

62.781

64.305

65.673

67.074

68.527

70.039

71.624

73.293

75.052

76.874

78.756

80.862

83.207

86.015

89.288

93.389

98.612

106.31

121.03

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

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 9

flat

49.255

65.18

68.018

69.947

71.612

73.208

74.578

75.739

77.026

78.117

79.294

80.368

81.603

82.967

84.545

86.271

88.126

90.096

92.446

95.068

97.836

100.55

103.64

106.28

109.22

112.35

115.37

118.16

120.62

123.28

126.12

128.77

131.07

133.64

136.09

138.5

141.01

143.57

146.18

148.68

151.48

154.44

157.41

160.61

164.15

168.21

172.93

178.58

186.16

199.53

469.44

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

0 200 400 600 800 1000

1200

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

0 100 200 300 400 500 input node 10

flat

0.0050833

1.3869

1.7544

1.9859

2.1447

2.2634

2.3601

2.4395

2.5069

2.5665

2.6204

2.6682

2.7077

2.7422

2.774

2.8014

2.8296

2.8517

2.8718

2.8898

2.907

2.9234

2.9381

2.952

2.9649

2.9755

2.9853

2.9956

3.0056

3.0149

3.0239

3.0321

3.0398

3.0473

3.0549

3.0621

3.0684

3.0741

3.0802

3.0858

3.0919

3.0977

3.1032

3.1086

3.1131

3.1181

3.1226

3.1278

3.1322

3.1367

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 450 input node 11

flat

1.1325e-05

0.010975

0.022956

0.036183

0.04945

0.061968

0.073457

0.085321

0.096476

0.1078

0.11639

0.12681

0.13775

0.1483

0.15766

0.16804

0.17842

0.18847

0.19972

0.20997

0.2206

0.23099

0.24128

0.2517

0.262

0.27208

0.28186

0.29335

0.30413

0.31611

0.32865

0.34073

0.35324

0.36543

0.37724

0.38975

0.40279

0.4175

0.43071

0.44571

0.46142

0.47835

0.49733

0.51777

0.54219

0.57161

0.60173

0.63607

0.68092

0.75651

1.1572

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 1.1

purity

-3 -2 -1 0 1 2 3

events

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 12

flat

0.10006

0.13848

0.16322

0.18355

0.20143

0.21844

0.23353

0.24717

0.26119

0.2738

0.28676

0.29751

0.30891

0.32071

0.33288

0.34495

0.35562

0.3668

0.37712

0.38773

0.39865

0.4071

0.41526

0.42359

0.43131

0.43888

0.44689

0.45624

0.46452

0.47347

0.48155

0.49195

0.50111

0.51035

0.5218

0.53236

0.54483

0.55748

0.57021

0.58553

0.60057

0.61714

0.63404

0.65336

0.67191

0.69613

0.72247

0.75439

0.79602

0.85181

1.1652

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

0 200 400 600 800 1000

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

0 100 200 300 400 500 input node 13

flat

20.008

22.456

23.668

24.674

25.553

26.423

27.251

28.118

28.853

29.564

30.256

30.963

31.612

32.365

33.149

33.91

34.626

35.398

36.149

36.998

37.888

38.752

39.574

40.514

41.405

42.41

43.303

44.334

45.415

46.499

47.474

48.615

49.759

51.054

52.284

53.649

55.11

56.716

58.224

59.831

61.733

63.547

65.637

67.917

70.522

73.523

77.368

82.374

88.511

97.936

381.5

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

0 200 400 600 800 1000

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 50 100 150 200 250 300 350 400 450 input node 14

flat

10.009

11.242

11.885

12.477

13.157

13.693

14.182

14.733

15.278

15.824

16.409

16.923

17.471

17.982

18.539

19.081

19.636

20.18

20.671

21.205

21.705

22.246

22.73

23.2

23.638

24.153

24.697

25.223

25.689

26.194

26.724

27.285

27.813

28.343

28.976

29.558

30.228

30.918

31.56

32.375

33.248

34.077

35.021

36.157

37.428

39.142

41.046

43.432

47.324

53.981

122.22

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

0 200 400 600 800 1000

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 input layer hidden layer

1

output layer