< 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 0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

0.022

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

50

100

150

200

250 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 = 20.6%, max possible = 25.9%

< 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 input node 2

flat

55.808

67.64

73.036

76.647

77.744

79.754

80.973

83.196

84.654

86.011

86.969

90.126

92.936

95.438

97.995

99.574

101.84

103.93

106.31

107.94

108.93

111.79

113.8

116.83

119.14

122.01

124.28

126.33

129.82

132.16

134.76

137.71

141.84

144.8

147.77

150.1

152.87

156.4

158.94

161.6

165.34

170.59

176.29

181.3

190.41

199.46

208.51

217.24

232.88

281.2

519.39

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 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

0.2 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

20.008

21.032

21.501

21.716

22.389

22.789

23.004

23.589

24.004

24.763

25.204

25.476

25.857

26.333

26.98

27.197

27.706

28.175

28.619

29.165

29.789

30.227

30.717

31.018

31.555

31.752

32.177

32.471

33.138

33.778

34.376

35.174

35.434

36.101

36.667

37.294

37.902

38.643

39.306

40.306

41.431

42.188

43.569

45.276

46.473

47.914

49.56

52.019

55.655

60.012

91.027

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

0.2 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 4

flat

10 10.199

10.417

10.546

10.663

10.895

11.132

11.554

11.961

12.148

12.306

12.602

12.83

13.383

13.686

13.836

14.242

14.679

15.147

15.41

15.855

16.429

16.839

17.219

17.661

18.178

18.549

19.113

19.578

20.011

20.339

20.631

21.022

21.191

21.443

21.797

22.137

22.44

22.73

23.207

23.649

24.101

24.635

25.223

25.76

26.461

27.249

27.91

28.987

30.731

38.263

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

0.2 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 5

flat

2.1059

3.4514

4.0758

4.3907

4.5943

4.8026

5.0325

5.1668

5.335

5.5033

5.5546

5.7201

5.8633

5.9813

6.0927

6.2333

6.3181

6.4842

6.6275

6.6933

6.7597

6.8718

6.9125

7.0251

7.125

7.1832

7.2781

7.361

7.4069

7.5012

7.6046

7.7243

7.8706

7.9587

8.06

8.1464

8.2413

8.3199

8.4247

8.5492

8.6928

8.8303

8.9511

9.1572

9.38

9.6286

9.8743

10.159

10.522

11.119

15.646

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

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 5 10 15 20 25 30 35 40 input node 6

flat

25.013

27.721

30.71

31.307

33.335

34.696

36.011

36.84

38.496

39.396

40.512

41.303

42.422

42.873

43.592

43.876

44.509

45.813

47.076

48.113

48.952

49.973

50.775

52.353

53.564

54.364

55.677

57.047

58.149

58.793

60.038

61.96

63.317

64.846

66.705

67.927

69.228

70.641

72.613

74.092

75.45

77.607

79.851

82.342

85.133

87.777

91.353

96.527

104.28

121.37

180.57

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 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

0.2 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 7

flat

30.251

33.64

35.283

36.761

38.387

39.16

40.266

41.571

42.166

42.721

43.3

44.521

46.525

48.231

49.393

50.336

51.401

53.455

55.173

56.071

57.414

58.304

59.186

60.708

62.384

63.174

64.818

67.107

68.56

69.742

70.904

73.034

74.61

76.588

78.907

80.915

83.526

86.755

89.063

91.604

94.521

98.604

102.58

107.31

111.61

116.68

123.05

130.43

144.16

169.6

309.66

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 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

0.2 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 8

flat

8.9502

28.513

31.515

33.798

34.97

35.86

37.386

37.858

38.877

39.382

39.77

40.654

41.057

41.87

42.662

43.329

44.04

45.82

46.635

48.346

48.792

49.385

50.202

51.493

52.732

53.592

54.632

55.549

56.372

57.3

58.146

59.287

60.438

61.786

62.779

64.716

65.894

67.801

68.819

70.308

72.219

74.201

75.822

78.326

81.165

85.15

88.647

95.689

105.01

123.4

209.84

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

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

0.2 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 9

flat

55.808

67.39

69.985

73.682

76.6

77.062

79.355

80.083

81.009

83.194

84.654

85.349

86.571

88.609

90.567

92.929

94.167

95.912

97.267

98.863

100.31

102.39

103.93

105.82

107.46

108.9

110.61

112.62

114.27

116.16

117.54

119.67

121.54

123.09

124.57

126.42

129.18

130.89

133.23

135.74

138.25

141.05

143.52

146.11

148.93

152.31

156.87

161.61

168.19

180.33

266.47

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

0.2 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 input node 10

flat

0.32984

1.1345

1.5994

1.891

2.0428

2.1769

2.2829

2.3509

2.4283

2.4846

2.5406

2.5771

2.6355

2.6717

2.7158

2.7589

2.8006

2.8322

2.8496

2.854

2.8675

2.8806

2.8976

2.9132

2.9261

2.941

2.9523

2.9642

2.9779

2.9908

3.0027

3.0147

3.0281

3.0352

3.0441

3.0539

3.0641

3.0721

3.0787

3.0826

3.0908

3.0963

3.1021

3.1089

3.1131

3.1179

3.123

3.1275

3.1323

3.1363

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 10 20 30 40 50 60 70

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 input node 11

flat

0.00017022

0.02177

0.040751

0.056258

0.079684

0.09595

0.12352

0.13024

0.14862

0.16743

0.18668

0.20527

0.22497

0.24268

0.26019

0.26659

0.28321

0.30028

0.31652

0.32806

0.33545

0.34593

0.3534

0.36472

0.37241

0.37739

0.38689

0.39014

0.39629

0.40548

0.41212

0.42308

0.43409

0.44259

0.44902

0.45699

0.46534

0.47289

0.48247

0.50098

0.5139

0.53348

0.55053

0.57364

0.59239

0.60724

0.64323

0.65447

0.69733

0.79016

1.1572

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 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

0.2 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 12

flat

0.34899

0.40097

0.40817

0.41427

0.4215

0.42531

0.42811

0.43443

0.43863

0.44417

0.44824

0.45369

0.46007

0.46397

0.46845

0.47258

0.47657

0.48008

0.48701

0.49356

0.50059

0.50624

0.51132

0.5161

0.52175

0.5286

0.53285

0.53813

0.54962

0.55464

0.56405

0.5731

0.58277

0.59309

0.60188

0.61089

0.62164

0.63705

0.65522

0.66572

0.66757

0.6755

0.69212

0.70468

0.71881

0.73594

0.74966

0.76347

0.81631

0.91566

1.1652

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 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

0.2 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 input node 13

flat

20.144

23.111

23.967

25.292

26.112

26.968

27.562

28.087

29.094

29.58

30.514

30.968

31.396

32.026

33.005

34.068

35.037

35.419

35.999

36.778

37.699

38.405

39.031

40.375

40.871

41.977

42.994

43.902

44.92

45.902

46.77

47.825

48.853

50.155

51.497

52.424

53.911

55.657

57.659

58.738

59.786

61.465

62.781

64.969

67.247

70.061

73.65

77.752

82.971

95.105

194.38

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

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 5 10 15 20 25 30 35 40 input node 14

flat

10.009

10.893

11.402

12.19

12.687

13.667

13.887

14.612

15.189

15.897

16.284

16.781

17.549

17.772

18.182

18.614

18.995

19.432

19.877

20.287

20.919

21.401

21.884

22.31

22.632

23.198

23.733

24.27

24.711

25.163

25.807

26.534

26.805

27.28

27.732

28.174

28.788

29.258

30.058

31.011

31.788

32.733

33.642

34.708

35.895

37.985

40.39

43.054

46.392

53.79

82.892

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

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

6

input layer hidden layer

1

output layer