< 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 0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

0.004

0.0045

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

0 500 1000

1500

2000

2500

3000

3500

4000

4500

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 = 32.6%, max possible = 37.5%

< 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

0 100 200 300 400 500 600 700 800 input node 2

flat

60.002

65.259

68.263

70.209

71.895

73.49

74.824

76.044

77.245

78.456

79.604

81.083

82.472

83.892

85.823

87.936

90.459

93.225

96.258

98.973

101.54

104.12

107.04

109.98

112.49

115.41

118.14

120.9

123.54

126.31

128.99

131.71

134.41

136.91

139.57

142.34

145.28

148.16

151.44

155.39

160.08

164.87

170.09

175.98

182.82

190.88

200.45

212.92

233.13

269.98

836.98

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

1400

1600

1800

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 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

0 100 200 300 400 500 600 700 800 input node 3

flat

20.001

20.616

21.175

21.696

22.15

22.57

22.976

23.294

23.678

24.066

24.487

24.9

25.308

25.677

26.075

26.492

26.903

27.333

27.757

28.174

28.676

29.085

29.517

29.981

30.494

31.089

31.656

32.215

32.753

33.293

33.828

34.406

34.992

35.551

36.205

36.844

37.511

38.198

38.954

39.739

40.576

41.388

42.396

43.529

44.878

46.461

48.451

50.819

54.825

61.58

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

1200

1400

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 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

0 100 200 300 400 500 600 700 800 input node 4

flat

10 10.23

10.484

10.732

10.978

11.245

11.493

11.759

12.07

12.342

12.685

12.973

13.326

13.653

13.978

14.321

14.721

15.112

15.513

15.865

16.303

16.766

17.221

17.703

18.089

18.547

19.051

19.566

20.089

20.469

20.972

21.502

21.97

22.485

23.027

23.598

24.128

24.744

25.406

26.116

26.786

27.524

28.259

29.045

29.919

30.892

32.118

33.544

35.465

39.378

72.94

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

1400

1600

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 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

0 100 200 300 400 500 600 700 800 input node 5

flat

1.0466

3.0548

3.6303

4.0494

4.3034

4.5282

4.7002

4.8752

5.0369

5.1645

5.2803

5.3797

5.4775

5.5576

5.6576

5.7554

5.8486

5.9377

6.0261

6.1198

6.2089

6.2849

6.3652

6.4505

6.5336

6.6229

6.7151

6.7929

6.8733

6.967

7.056

7.1624

7.2457

7.3555

7.4537

7.5643

7.6684

7.7798

7.8947

8.0137

8.1362

8.2663

8.4076

8.5527

8.7032

8.8919

9.1243

9.4177

9.817

10.572

17.143

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

1200

1400

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 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

0 100 200 300 400 500 600 700 800 input node 6

flat

15.017

25.202

27.284

29.066

30.633

31.695

32.74

33.695

34.63

35.295

36.122

36.846

37.552

38.269

39.07

39.732

40.438

41.204

42.081

42.924

43.656

44.468

45.513

46.645

47.77

49.007

50.281

51.491

52.757

54.082

55.328

56.744

58.055

59.313

60.636

62.106

63.437

64.921

66.356

67.858

69.317

70.816

72.475

74.299

76.513

78.652

82.014

86.43

92.547

104.05

292.69

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

1200

1400

1600

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 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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.148

33.691

35.034

35.916

36.667

37.394

38.046

38.708

39.238

39.744

40.451

41.047

41.821

42.702

43.633

44.914

46.169

47.724

49.26

50.994

52.805

54.574

56.157

57.669

59.229

60.864

62.135

63.56

65.021

66.55

68.198

69.956

71.558

73.325

75.394

77.845

80.596

83.567

86.713

90.078

93.67

97.388

101.88

106.64

112.3

119.47

127.49

138.54

155.1

186.31

482.49

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

1400

1600

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 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

0 100 200 300 400 500 600 700 800 input node 8

flat

1.62

28.517

31.854

33.17

34.059

34.971

35.594

36.243

36.783

37.346

37.872

38.401

38.947

39.534

40.09

40.668

41.293

42.034

42.734

43.683

44.588

45.618

46.776

47.909

48.807

49.996

51.207

52.468

53.673

54.867

56.009

57.227

58.47

59.664

60.934

62.157

63.403

64.667

65.94

67.296

68.685

70.162

71.672

73.55

75.688

78.434

82.029

86.938

94.138

107.77

349.6

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

1200

1400

1600

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 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

0 100 200 300 400 500 600 700 800 input node 9

flat

49.671

64.601

67.49

69.449

71.114

72.546

73.927

75.053

76.146

77.216

78.341

79.354

80.361

81.608

82.718

84.02

85.58

86.929

88.762

90.701

92.84

94.951

97.363

99.509

101.88

104.24

106.56

109.03

111.08

113.38

115.49

117.52

119.77

121.83

123.95

125.97

127.92

130.06

132.1

134.12

136.17

138.23

140.35

142.71

145.2

147.7

150.75

154.95

161.51

176.67

425.77

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

0 200 400 600 800 1000

1200

1400

1600

1800

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 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

0 100 200 300 400 500 600 700 800 input node 10

flat

0.0050833

1.3283

1.7223

1.9529

2.1076

2.2327

2.3304

2.4144

2.4854

2.5456

2.5988

2.6447

2.688

2.7284

2.7616

2.7942

2.8207

2.8454

2.8672

2.8882

2.9054

2.9199

2.9369

2.9519

2.9638

2.9761

2.9855

2.9938

3.0036

3.0129

3.0221

3.0301

3.0378

3.0451

3.0528

3.0599

3.0671

3.0733

3.0787

3.0848

3.0904

3.0955

3.101

3.1063

3.1114

3.1165

3.122

3.1271

3.1321

3.1366

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

0 200 400 600 800 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 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

0 100 200 300 400 500 600 input node 11

flat

1.6212e-05

0.010546

0.024429

0.039651

0.056762

0.071748

0.086464

0.10079

0.11568

0.13116

0.14671

0.15953

0.17361

0.18676

0.19941

0.21104

0.22144

0.23255

0.24236

0.25356

0.26383

0.27509

0.28582

0.29708

0.30767

0.31822

0.32843

0.34

0.35089

0.36094

0.37291

0.38398

0.39671

0.40885

0.42131

0.43371

0.44538

0.45725

0.47077

0.48519

0.5017

0.51716

0.53667

0.55359

0.57684

0.60025

0.63381

0.66586

0.71274

0.78561

1.1203

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 800 input node 12

flat

0.2 0.2285

0.24906

0.26689

0.28239

0.29811

0.31163

0.32509

0.33782

0.34917

0.35886

0.37072

0.38152

0.39259

0.40201

0.41031

0.41758

0.42501

0.43251

0.44011

0.4473

0.45509

0.46274

0.471

0.47862

0.48641

0.49426

0.50253

0.5114

0.51966

0.52862

0.53755

0.54724

0.55576

0.5658

0.57569

0.5873

0.5974

0.61071

0.62381

0.63866

0.65478

0.66879

0.68613

0.70551

0.72881

0.75341

0.78067

0.81903

0.87341

1.1347

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

1400

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 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

0 100 200 300 400 500 600 700 input node 13

flat

20.026

22.361

23.445

24.498

25.347

26.096

27.007

27.702

28.409

29.142

29.729

30.45

31.067

31.736

32.417

33.108

33.74

34.345

34.949

35.529

36.148

36.802

37.501

38.165

38.866

39.614

40.306

41.052

41.796

42.628

43.343

44.221

45.138

46.145

47.086

48.129

49.343

50.569

51.909

53.408

55.039

56.651

58.602

60.795

63.213

66.682

69.917

74.773

81.687

91.293

232.07

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

1200

1400

1600

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 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

0 100 200 300 400 500 600 700 input node 14

flat

10.003

11.098

11.906

12.554

13.167

13.734

14.353

14.922

15.536

16.127

16.707

17.215

17.735

18.242

18.771

19.307

19.906

20.528

21.106

21.636

22.154

22.696

23.244

23.811

24.393

24.972

25.556

26.065

26.652

27.243

27.786

28.275

28.863

29.441

30.119

30.887

31.574

32.355

33.176

33.984

34.831

35.799

36.947

38.125

39.671

41.141

43.332

45.837

49.562

56.312

124.81

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

1400

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 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

12 input layer hidden layer

1

output layer