< 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

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

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 = 29.6%, max possible = 37.6%

< 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

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

flat

60.005

64.802

67.633

69.54

71.07

72.68

74.062

75.247

76.267

77.304

78.399

79.481

80.631

81.807

82.941

84.409

86.005

87.628

89.187

91.007

92.964

94.725

96.364

98.131

99.819

101.53

103.24

104.73

106.5

108.15

110.01

111.85

113.93

116.52

119.47

122.62

126.27

129.59

133.38

137.3

141.55

146.43

151.74

158.23

164.6

173.3

184.71 199 221.37

263.97

871.39

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 input node 3

flat

20.001

20.5

20.998

21.478

21.897

22.316

22.726

23.103

23.491

23.845

24.271

24.63

25.055

25.385

25.726

26.083

26.435

26.818

27.214

27.626

28.01

28.352

28.836

29.245

29.691

30.125

30.582

31.063

31.535

31.968

32.477

32.951

33.529

34.088

34.693

35.32

35.941

36.676

37.481

38.31

39.215

40.23

41.235

42.511

44.093

46.012

48.457

51.43

56.703

65.751

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 input node 4

flat

10 10.178

10.362

10.52

10.686

10.857

11.013

11.191

11.385

11.586

11.772

11.971

12.184

12.382

12.594

12.813

13.006

13.234

13.487

13.734

13.921

14.157

14.363

14.63

14.909

15.198

15.46

15.739

15.996

16.302

16.596

16.892

17.253

17.635

17.986

18.324

18.728

19.116

19.611

20.084

20.5

21.043

21.625

22.234

22.947

23.831

24.801

26.188

28.004

31.169

71.486

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 5

flat

0.97587

2.6731

3.1587

3.5231

3.8499

4.0938

4.2775

4.4518

4.6168

4.7514

4.8852

5.0132

5.1202

5.2294

5.3248

5.4141

5.5006

5.5805

5.6594

5.7419

5.8232

5.8964

5.9742

6.051

6.1286

6.2009

6.2693

6.333

6.403

6.477

6.5508

6.6275

6.7014

6.7731

6.841

6.9175

6.9951

7.0789

7.1712

7.2559

7.3483

7.4513

7.5624

7.691

7.839

8.0096

8.2191

8.4864

8.8851

9.562

18.62

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

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 6

flat

15.012

22.628

26.1

27.572

28.976

30.101

31.115

32.091

32.964

33.777

34.566

35.174

35.92

36.482

37.154

37.729

38.267

38.877

39.45

40.015

40.531

41.186

41.825

42.444

43.045

43.61

44.263

44.986

45.785

46.554

47.344

48.147

48.953

49.707

50.499

51.313

52.249

53.204

54.164

55.213

56.323

57.545

58.9

60.663

62.702

65.117

68.116

72.161

77.396

87.187

232.09

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

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 7

flat

30.123

33.497

34.776

35.731

36.469

37.202

37.735

38.211

38.756

39.228

39.705

40.341

40.92

41.496

42.098

42.905

43.794

44.632

45.465

46.361

47.234

48.245

49.29

50.415

51.44

52.554

53.738

54.937

56.143

57.73

59.688

61.615

63.819

66.371

68.945

71.685

74.482

77.223

80.279

83.242

87.167

91.527

96.788

101.95

108.27

115.51

125.15

137.85

155.51

189.34

509.45

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 8

flat

0.86262

25.288

29.853

31.841

32.95

33.847

34.605

35.218

35.796

36.399

36.841

37.315

37.788

38.188

38.63

39.059

39.491

40.037

40.495

41.036

41.605

42.157

42.764

43.385

43.973

44.632

45.296

46.004

46.688

47.476

48.157

48.904

49.686

50.446

51.257

52.113

53.026

53.893

54.837

55.892

57.176

58.661

60.337

62.295

64.558

67.189

70.769

75.015

81.664

94.685

363.52

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 input node 9

flat

49.094

63.907

66.616

68.552

70.125

71.454

72.826

74.026

75.103

76.013

76.98

77.86

78.711

79.63

80.568

81.549

82.516

83.494

84.677

85.888

86.981

88.18

89.312

90.631

92.09

93.449

94.689

95.944

97.266

98.574

99.837

101.18

102.36

103.55

104.79

106.04

107.32

108.6

109.93

111.26

112.77

114.5

116.36

118.53

121.13

124.64

129.59

136.22

147.08

165.28

434.91

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 input node 10

flat

0.0060238

1.0755

1.4343

1.6768

1.8538

1.9959

2.1232

2.2317

2.3223

2.4086

2.4775

2.5408

2.5951

2.645

2.6948

2.739

2.7765

2.8098

2.8352

2.8581

2.8804

2.9017

2.9193

2.9347

2.9499

2.963

2.9753

2.9854

2.9943

3.0043

3.0142

3.0235

3.0314

3.0395

3.0474

3.0555

3.062

3.0687

3.0752

3.0818

3.0884

3.0945

3.0997

3.1047

3.1105

3.1162

3.121

3.1267

3.1314

3.1365

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.5 0.6 0.7 0.8 0.9 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

0.010389

0.023603

0.039391

0.056104

0.072628

0.091094

0.10768

0.12405

0.14236

0.15905

0.175

0.18986

0.20461

0.21913

0.23286

0.24647

0.25993

0.27164

0.28417

0.29649

0.30823

0.32021

0.33136

0.34338

0.35552

0.36703

0.37952

0.39123

0.40191

0.41437

0.4258

0.43782

0.44958

0.46179

0.47455

0.48629

0.50095

0.51561

0.52918

0.54426

0.55795

0.57591

0.59421

0.6154

0.63839

0.66301

0.69585

0.73564

0.80286

1.1166

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

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 12

flat

0.20003

0.24891

0.27821

0.3005

0.31987

0.338

0.35374

0.36788

0.38236

0.39605

0.40687

0.41601

0.42511

0.43416

0.44327

0.45146

0.45983

0.46727

0.47542

0.48292

0.49045

0.49793

0.50628

0.51386

0.52184

0.53024

0.53896

0.54743

0.5551

0.56363

0.57209

0.5817

0.59089

0.6001

0.61038

0.62132

0.63207

0.64312

0.65483

0.66599

0.67698

0.6902

0.7045

0.71988

0.73601

0.75503

0.77375

0.80109

0.83621

0.88652

1.1345

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

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 13

flat

20.003

22.121

23.159

24.245

25.117

25.82

26.569

27.306

27.972

28.594

29.17

29.741

30.344

30.906

31.44

32.055

32.628

33.23

33.894

34.511

35.099

35.749

36.327

36.995

37.732

38.427

39.173

39.967

40.8

41.727

42.648

43.553

44.497

45.594

46.678

47.857

49.206

50.563

52.201

53.934

55.754

57.689

59.953

62.598

65.832

69.01

73.513

78.549

86.449

97.372

232.72

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 input node 14

flat

10.009

10.817

11.293

11.728

12.145

12.521

12.913

13.311

13.663

14.025

14.375

14.73

15.082

15.467

15.832

16.225

16.535

16.88

17.235

17.633

17.959

18.363

18.78

19.17

19.597

20.029

20.484

20.937

21.375

21.807

22.303

22.83

23.332

23.888

24.474

25.112

25.695

26.366

27.153

27.961

28.836

29.733

30.982

32.061

33.517

35.201

37.383

40.074

44.102

50.824

124.55

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer