< 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

0.005

0.01

0.015

0.02

0.025

0.03

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 10 20 30 40 50 60 70 80 90 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 = 19.8%, max possible = 32.2%

< 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 20 40 60 80 100 120 140 input node 2

flat

56.891

66.445

69.528

70.285

73.431

77.438

79.642

81.462

83.255

85.098

86.208

88.527

89.24

89.856

91.114

91.967

92.038

94.059

95.288

97.01

98.021

100.16

100.92

102.9

105.13

106.56 109 110.18

111.72

113.48

115.35

116.4

117.89

119.8

121.74

124.09

125.23

128.25

131.54

135.74

139.69

145.43

148.14

153.21

158.78

165.55

177.06

188.52

203.11

236.8

586.11

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

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 input node 3

flat

20.005

20.428

21.128

21.849

22.584

22.864

23.208

23.741

24.253

24.806

25.11

25.74

26.132

26.429

26.617

26.95

27.283

27.619

27.792

27.991

28.303

28.558

29.119

29.422

29.934

30.399

30.856

31.242

31.83

31.957

32.119

32.579

33.203

33.769

34.18

34.633

35.211

35.977

36.725

37.447

38.013

38.171

39.08

40.2

41.565

42.695

44.671

46.026

50.518

53.351

91.051

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

0.2 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 20 40 60 80 100 input node 4

flat

10.001

10.138

10.376

10.596

11.085

11.259

11.384

11.524

11.687

11.89

12.188

12.581

12.92

13.108

13.495

13.726

13.875

14.179

14.375

14.706

15.167

15.36

15.449

15.71

15.946

16.344

16.548

16.792

17.232

17.634

18.261

18.665

18.961

19.483

20.146

20.403

20.593

21.019

21.462

21.981

22.516

23.174

23.654

24.339

25.131

25.948

26.247

27.382

27.9

29.371

38.097

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

0.2 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

2.175

3.2526

3.3045

3.7758

3.9155

4.2014

4.447

4.5928

4.6513

4.759

4.7878

4.9728

5.1396

5.2363

5.3953

5.5367

5.7164

5.8499

5.9703

6.0843

6.179

6.2182

6.2561

6.2942

6.4235

6.4918

6.5286

6.6205

6.6837

6.8011

6.9134

6.9654

6.9895

7.0437

7.1267

7.2369

7.2643

7.2993

7.4242

7.4591

7.5791

7.6905

7.7519

7.8437

8.016

8.1582

8.3777

8.5819

8.8919

9.5737

12.981

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

0.2 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 20 40 60 80 100 input node 6

flat

25.015

27.006

27.281

28.776

30.131

31.594

32.963

33.582

34.421

35.418

36.488

36.541

37.502

38.085

39.536

40.053

40.769

41.863

42.774

42.928

43.758

44.554

45.099

45.989

46.573

47.008

47.541

48.119

48.545

48.972

50.165

50.96

51.831

52.859

53.853

54.387

55.196

56.419

57.234

58.307

59.798

60.961

62.283

63.553

65.253

67.521

69.526

72.217

77.55

85.356

193.36

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

0.2 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 20 40 60 80 100 input node 7

flat

30.113

34.082

35.705

36.869

37.761

38.303

40.205

40.981

41.49

41.643

42.175

43.492

44.594

45.149

45.481

46.264

47.268

47.784

48.731

50.308

51.456

52.491

53.069

54.27

55.267

55.963

56.903

58.294

58.844

60.707

61.575

63.171

65.298

67.895

70.637

72.156

75.93

78.617

80.777

82.81

85.59

88.552

92.264

93.745

99.492

106.12

113.57

125.1

137.3

157.75

363.39

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 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

0.2 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

5.6592

27.895

29.983

31.774

32.8

32.988

33.894

34.588

35.7

36.415

36.61

37.454

38.36

39.802

40.427

40.883

41.31

41.818

42.404

43.179

43.685

44.24

44.709

45.217

45.683

46.561

47.481

48.344

49.274

50.173

51.04

51.468

52.227

53.147

53.881

54.306

54.904

56.052

56.872

57.992

59.024

60.323

62.344

63.898

65.836

68.726

73.444

78.252

80.019

89.174

231.09

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

0.2 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 9

flat

56.891

65.722

68.602

70.285

72.468

73.99

77.008

78.397

79.642

79.78

81.295

82.462

84.535

84.769

86.206

87.362

88.527

89.24

89.644

90.241

91.114

91.833

92.038

93.159

94.774

95.957

97.494

98.751

100.22

101.8

102.97

104.48

105.75

107.04

108.61

110.18

110.86

111.92

113.33

114.81

116.12

117.57

118.68

120.48

122.41

125.11

127.79

132.35

140.55

148.14

289.14

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

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

0.034306

1.1596

1.4982

1.7266

1.8647

2.0324

2.17

2.2895

2.3448

2.4184

2.4544

2.4933

2.5668

2.6122

2.6183

2.6782

2.726

2.7684

2.7832

2.8183

2.8399

2.8636

2.8793

2.9085

2.9344

2.9551

2.9658

2.9786

2.9851

2.9984

3.01

3.0166

3.0282

3.0369

3.0433

3.0539

3.0578

3.0644

3.0735

3.0834

3.092

3.0967

3.1032

3.1097

3.1142

3.1186

3.1246

3.1305

3.1328

3.1344

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

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 input node 11

flat

0.00072145

0.012742

0.040921

0.071483

0.097172

0.10623

0.13116

0.15314

0.16185

0.17352

0.19602

0.21623

0.243

0.25147

0.267

0.26878

0.27878

0.28575

0.30418

0.32646

0.34101

0.34718

0.36637

0.37854

0.38679

0.39717

0.40838

0.41934

0.42966

0.43872

0.44856

0.46397

0.47882

0.49215

0.50152

0.51427

0.5236

0.52672

0.53234

0.54162

0.55055

0.57613

0.58547

0.61571

0.63354

0.67543

0.71227

0.71846

0.76604

0.83874

1.0233

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

0.2 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

0.22321

0.28542

0.32731

0.3602

0.40356

0.41204

0.41962

0.42664

0.43508

0.4423

0.44972

0.45718

0.46147

0.47027

0.47548

0.48275

0.49048

0.49917

0.50683

0.51389

0.51977

0.52365

0.53184

0.54099

0.54927

0.55245

0.55957

0.56422

0.56822

0.57661

0.5818

0.59067

0.59531

0.6068

0.61712

0.62093

0.63427

0.64431

0.66119

0.67522

0.68516

0.69302

0.71273

0.72481

0.73369

0.74884

0.77127

0.79492

0.84022

0.88731

1.0591

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

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 input node 13

flat

20.028

22.438

23.762

24.433

24.765

24.956

25.541

26.435

27.019

27.544

28.115

28.645

28.865

29.239

29.56

29.84

30.535

31.217

31.859

32.627

33.345

33.805

34.442

34.544

34.728

35.346

35.689

36.08

36.33

36.986

37.306

38.13

38.506

38.823

39.588

40.455

41.414

42.207

42.845

43.551

44.681

46.119

47.584

49.451

51.435

53.939

55.428

57.209

59.266

66.958

122.02

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

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 20 40 60 80 100 input node 14

flat

10.043

10.918

11.314

11.397

11.729

12.215

12.303

12.681

12.913

13.437

14.138

14.509

15.083

15.402

15.582

16.099

16.476

16.72

17.262

17.784

18.439

18.772

19.293

19.813

20.429

20.741

21.263

21.542

22.111

22.632

23.207

23.706

24.128

24.806

25.272

25.771

26.168

26.779

27.385

28.148

28.931

29.869

30.489

31.834

33.186

34.055

36.075

38.021

40.214

47.631

63.746

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

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