< 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

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

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 20 40 60 80 100 120 140 160 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 = 25.3%, max possible = 31.5%

< 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 input node 2

flat

57.735

67.229

68.583

70.283

73.431

74.422

78.707

79.774

81.291

82.428

84.52

88.067

89.24

90.758

92.026

93.846

95.6

97.287

100.22

102.12

104.87

106.24

108.1

110.79

112.88

116.21

119.09

121.02

123.33

125.23

127.37

129.04

130.97

133.54

137.57

140.09

143.43

147.42

150.5

154.67

156.87

161.07

167.54

174.69

181.88

190.78

198.91

211.21

227.56

259.92

535.66

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

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

0.1 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 5 10 15 20 25 30 35 40 45 input node 3

flat

20.005

20.524

21.415

21.774

22.584

22.888

23.329

23.741

23.912

24.622

25.11

25.655

26.133

26.481

26.78

27.236

27.635

27.906

28.243

28.91

29.138

29.368

29.879

30.449

30.62

31.093

31.421

31.949

32.372

33.035

33.49

34.14

34.422

35.089

35.865

36.699

37.195

37.564

38.092

38.643

39.93

41.021

41.76

43.051

44.43

46.319

47.88

50.335

53.949

60.92

86.382

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 10 20 30 40 50 60 70 80

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

0.1 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 input node 4

flat

10.009

10.286

10.459

10.649

10.758

11.001

11.207

11.384

11.437

11.635

11.753

11.977

12.255

12.572

12.887

13.129

13.496

13.665

13.936

14.18

14.572

15.189

15.366

15.797

16.438

16.862

17.518

18.382

19.047

19.901

20.324

20.47

20.821

21.152

21.53

21.932

22.187

22.674

23.059

23.528

24.074

24.521

25.02

25.62

26.196

26.587

27.277

28.316

29.362

31.177

37.25

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 10 20 30 40 50 60 70 80 90

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

0.1 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 input node 5

flat

2.2037

3.0583

3.3045

3.79

4.4528

4.6291

4.7571

4.9596

5.1456

5.3325

5.5512

5.7011

5.8357

5.9281

6.0151

6.1046

6.2011

6.2565

6.2708

6.3233

6.4253

6.5065

6.5958

6.7226

6.8222

6.8975

6.967

7.0438

7.1515

7.2573

7.3109

7.4263

7.53

7.6188

7.6893

7.7828

7.8948

8.0459

8.2023

8.3833

8.4789

8.6449

8.7341

8.8897

9.0836

9.4916

9.7367

10.004

10.437

11.27

16.121

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 10 20 30 40 50 60 70 80

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

0.1 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 input node 6

flat

25.01

27.006

28.705

29.432

31.284

33.575

34.785

35.001

35.977

36.488

37.595

37.868

39.513

39.824

40.34

41.24

42.34

43.648

44.363

45.924

46.523

47.534

48.37

49.218

50.01

50.796

52.101

53.233

54.753

56.03

56.973

57.839

59.003

60.121

61.674

63.565

65.064

67.128

69.059

71.018

72.957

74.705

77.132

78.72

81.879

85.473

89.49

94.662

101.97

114.29

260.78

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

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

0.1 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 input node 7

flat

30.345

32.457

33.79

35.928

36.87

37.767

38.208

40.355

40.448

41.49

42.071

43.082

43.344

44.633

45.455

45.989

47.485

50.121

52.498

53.026

53.936

55.457

57.104

58.704

60.628

61.503

63.678

64.571

65.377

67.042

68.889

71.192

72.154

73.173

75.311

78.099

79.433

82.944

86.255

89.162

91.615

93.742

96.594

100.35

105.16

111.76

117.11

126.63

137.86

155.01

284.33

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 20 40 60 80 100

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

0.1 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 input node 8

flat

9.6517

28.311

29.685

32.093

32.985

33.898

35.218

36.156

36.61

36.899

37.339

38.241

39.457

40.653

41.215

41.827

42.096

42.763

43.429

44.16

44.289

45.069

45.939

47.136

48.808

49.487

51.038

52.082

53.017

53.652

54.776

55.96

57.125

58.208

59.843

61.961

63.099

64.467

66.089

67.914

69.8

71.658

73.2

75.559

78.61

80.268

85.416

92.102

99.67

114.88

240.46

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 10 20 30 40 50 60 70 80

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

0.1 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 input node 9

flat

57.735

67.229

68.297

68.889

71.928

73.423

74.422

77.019

78.711

79.774

80.652

81.689

82.687

84.579

86.931

88.527

89.285

89.982

90.426

91.797

93.096

95.187

96.759

99.026

101.55

102.55

105.62

107.07

108.99

109.81

111.83

113.72

116.36

118.64

121.2

123.49

125.3

127.75

130.23

132.26

135.02

138.36

140.55

143.7

146.7

151.05

156.25

158.03

164.4

176.51

299.19

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 20 40 60 80 100

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

0.1 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 5 10 15 20 25 30 35 40 45 input node 10

flat

0.57908

1.4713

1.7909

1.8958

2.0686

2.2247

2.3023

2.3931

2.4695

2.5077

2.5689

2.6124

2.6189

2.644

2.7132

2.768

2.7858

2.8254

2.8413

2.8473

2.8663

2.8721

2.8923

2.9097

2.9212

2.9336

2.9497

2.965

2.984

2.9946

3.004

3.0146

3.0262

3.0356

3.0422

3.0539

3.0586

3.0642

3.0717

3.0813

3.0853

3.0966

3.0973

3.1058

3.1131

3.1161

3.1186

3.124

3.1305

3.1339

3.1415

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 10 20 30 40 50 60 70 80

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

0.1 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 input node 11

flat

6.0916e-05

0.017564

0.037387

0.05385

0.076475

0.10569

0.13566

0.14856

0.15786

0.17963

0.19453

0.21345

0.22746

0.24742

0.26025

0.26877

0.27891

0.28575

0.30219

0.31525

0.32847

0.34517

0.35173

0.36153

0.37381

0.38679

0.39491

0.40637

0.41542

0.42641

0.43454

0.44175

0.457

0.46027

0.46694

0.47382

0.4807

0.4923

0.50951

0.51759

0.5236

0.53017

0.5396

0.55371

0.5833

0.62068

0.66772

0.71227

0.75651

0.86381

1.1166

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

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

0.1 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 input node 12

flat

0.20025

0.24513

0.30673

0.35921

0.40216

0.40734

0.41327

0.41904

0.42486

0.43003

0.43481

0.43962

0.44465

0.45083

0.45499

0.45804

0.4646

0.46981

0.4729

0.4808

0.48637

0.49227

0.49752

0.5006

0.50786

0.51645

0.51813

0.52365

0.53043

0.54024

0.55238

0.55994

0.56821

0.57269

0.5793

0.58686

0.59531

0.61102

0.62609

0.64269

0.66038

0.67783

0.69423

0.70267

0.7146

0.74305

0.76206

0.80964

0.85974

0.91805

1.1345

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 10 20 30 40 50 60 70 80 90

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

0.1 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 input node 13

flat

20.182

21.792

23.746

24.31

24.461

25.161

26.146

27.019

27.356

27.804

28.645

29.175

29.591

30.327

30.554

30.923

31.368

32.055

32.364

32.678

33.047

33.608

33.806

34.744

35.387

36.084

36.331

37.193

37.344

37.978

38.553

39.105

39.593

40.29

41.102

42.19

42.705

44.045

45.315

46.892

48.119

49.315

51.152

53.632

54.917

55.759

57.773

61.508

67.718

72.376

103.68

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 10 20 30 40 50 60 70 80

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

0.1 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 input node 14

flat

10.087

10.53

10.819

11.247

11.396

11.724

11.794

12.295

12.684

13.205

13.54

14.422

14.996

15.405

16.27

16.836

17.186

17.527

18.251

18.641

19.081

19.431

20.394

20.738

20.993

21.318

21.84

22.162

22.663

23.167

23.712

24.224

24.908

25.287

25.947

26.451

26.91

27.378

27.963

28.769

29.593

30.399

31.238

32.302

33.658

34.535

36.073

37.683

41.54

47.742

65.402

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 10 20 30 40 50 60 70 80 90

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

0.1 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

input layer hidden layer

1

output layer