< 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

0.012

0.014

0.016

0.018

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 50 100 150 200 250 300 350 400 450 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 = 20.7%, max possible = 25.6%

< 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 10 20 30 40 50 60 70 80 90 input node 2

flat

56.69

67.977

71.547

75.227

76.975

78.959

81.553

83.196

84.659

86.193

88.001

90.481

93.563

94.969

98.002

99.537

100.83

102.43

104.67

106.34

108.36

111.51

113.73

115.26

117.99

120.7

122.95

125.28

128.07

130.1

132.09

134.35

136.77

139.71

142.5

145.08

147.93

150.65

154.49

158.36

161.08

166.73

172.15

178.1

185.6

196.6

207.81

216.46

235.83

271.93

665.53

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 3

flat

20.001

21.033

21.499

21.84

22.564

22.802

23.324

23.76

24.64

25.098

25.323

25.743

26.398

27.018

27.223

27.707

28.213

28.567

28.789

29.336

29.661

29.791

30.128

30.524

30.995

31.437

31.819

32.283

32.477

32.803

33.189

33.639

34.005

34.502

35.072

35.565

36.087

36.616

37.087

37.75

38.303

38.987

39.641

40.549

41.247

42.229

43.5

45.853

47.845

52.244

109.77

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 4

flat

10 10.207

10.437

10.546

10.889

10.981

11.402

11.727

11.997

12.316

12.774

13.107

13.593

13.814

14.201

14.69

15.161

15.483

15.788

16.187

16.735

16.886

17.412

17.858

18.41

19.027

19.515

20.001

20.415

20.758

21.157

21.559

21.986

22.428

22.818

23.314

23.829

24.227

24.692

25.119

25.684

26.226

26.896

27.577

28.098

28.722

29.611

30.462

31.551

33.082

38.67

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 5

flat

2.1059

3.5317

3.9809

4.3514

4.5821

4.8166

5.0108

5.2213

5.3358

5.4946

5.5914

5.7467

5.9379

6.1013

6.2826

6.3867

6.5454

6.682

6.762

6.8458

6.9172

6.9787

7.0787

7.1616

7.2076

7.3122

7.3978

7.5189

7.5797

7.6745

7.796

7.905

7.98

8.0855

8.1577

8.2258

8.3184

8.4247

8.5369

8.6824

8.8126

8.9138

9.0526

9.1806

9.3665

9.5928

9.9041

10.173

10.743

11.837

16.719

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 6

flat

25.009

27.27

29.657

31.25

32.816

34.057

34.818

36.879

38.069

39.074

40.62

41.749

42.477

43.012

44.354

45.657

46.801

47.615

48.234

49.32

49.761

50.333

51.593

53.1

54.292

55.364

56.421

57.28

58.72

59.623

60.791

62.004

63.284

64.523

66.011

67.417

68.688

70.39

72.011

73.708

75.376

77.594

79.867

82.33

85.346

88.566

92.597

98.713

106.02

120.96

284.63

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 7

flat

30.251

33.78

34.961

37.22

38.567

39.16

40.211

40.621

41.569

42.322

42.977

44.644

45.218

46.245

48.26

49.049

50.052

51.597

52.695

54.116

55.493

56.899

58.228

58.94

60.672

61.683

62.885

64.462

66.054

67.815

69.102

71.173

72.975

74.867

76.652

77.859

80.386

83.661

86.441

89.404

92.116

95.73

98.855

102.11

106.15

112.05

119.8

127.12

137.84

155.8

362.01

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 8

flat

3.5641

30.716

31.968

33.434

34.248

35.553

36.849

37.822

38.85

39.261

39.743

40.38

40.902

41.527

42.538

43.634

44.109

44.879

45.924

46.631

47.919

48.834

49.66

50.451

51.627

53.021

53.802

54.869

56.078

57.426

58.152

59.047

59.926

60.964

61.815

62.943

64.411

65.501

67.021

68.839

70.591

72.389

74.188

76.544

80.323

84.351

88.915

95.188

102.28

117.18

295.55

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 9

flat

56.69

66.587

70.7

72.686

75.508

76.98

78.36

79.85

81.878

83.377

84.659

86.193

87.225

89.073

92.112

93.563

95.606

96.951

98.72

99.729

101.06

102.39

104.04

105.62

106.65

108.83

110.67

112.59

113.92

115.45

116.89

119.15 121 122.95

124.8

126.93

128.89

130.67

132.67

134.81

136.77

139.37

142.09

144.44

147.11

150.16

153.13

157.48

162.92

174.62

348.21

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 10

flat

0.094544

1.4626

1.8347

2.0293

2.1861

2.3043

2.4005

2.4579

2.5282

2.5783

2.6284

2.6715

2.7093

2.7479

2.781

2.8093

2.8323

2.8511

2.8601

2.8781

2.8977

2.9146

2.929

2.9467

2.9584

2.9703

2.9826

2.9924

3.0038

3.0137

3.0236

3.0316

3.0384

3.0462

3.0557

3.0644

3.0688

3.0748

3.0787

3.0847

3.0923

3.0981

3.1026

3.1062

3.1113

3.1148

3.1232

3.1284

3.1317

3.1345

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 11

flat

0.00025058

0.011268

0.02377

0.047077

0.067431

0.09271

0.10647

0.1266

0.14059

0.15928

0.17478

0.18989

0.20668

0.22898

0.23796

0.25803

0.2689

0.28798

0.30421

0.32099

0.33466

0.34594

0.35582

0.3661

0.37515

0.38469

0.392

0.39981

0.40915

0.41547

0.42406

0.43377

0.44003

0.44729

0.45558

0.46345

0.46937

0.47916

0.49735

0.51274

0.52719

0.5488

0.56562

0.58088

0.59503

0.62517

0.6449

0.66406

0.69729

0.77441

1.1101

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 12

flat

0.21933

0.39766

0.40579

0.41198

0.41593

0.42169

0.42731

0.43191

0.43748

0.44132

0.44568

0.44955

0.45453

0.46007

0.46486

0.47012

0.47372

0.47851

0.48202

0.48773

0.49188

0.49867

0.50643

0.51394

0.52067

0.52559

0.53001

0.54028

0.54992

0.5576

0.56485

0.57251

0.57879

0.59056

0.60188

0.61058

0.62439

0.63439

0.64612

0.6559

0.66575

0.67289

0.68703

0.70309

0.71625

0.73644

0.7496

0.78025

0.79641

0.87699

1.1537

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 13

flat

20.137

23.103

24.566

25.347

25.789

27.121

28.027

28.849

29.663

30.183

30.576

30.989

31.396

32.286

32.914

33.745

34.515

35.073

35.546

36.053

36.302

36.968

37.572

38.232

39.008

39.559

40.347

41.17

41.921

42.807

43.501

44.304

45.513

46.497

47.533

48.47

49.709

50.804

51.809

53.213 55 57.37

60.022

62.025

63.849

66.716

70.868

75.621

81.009

89.271

192.37

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 20 40 60 80 100 120 140 160 180

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 14

flat

10.009

10.77

11.626

12.311

12.837

13.815

14.368

15.183

16.217

16.552

17.133

17.72

17.947

18.276

18.75

19.275

19.875

20.541

20.975

21.545

21.935

22.578

23.139

23.634

24.299

24.848

25.285

25.908

26.416

27.15

27.617

28.05

28.398

29.099

29.683

30.388

31.199

31.869

32.821

33.936

34.848

35.79

37.004

38.716

40.584

43.056

45.985

49.364

53.839

61.852

85.179

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

input layer hidden layer

1

output layer