< 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

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 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 = 25.4%, max possible = 32.1%

< 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

67.644

72.463

78.803

82.186

82.694

84.533

87.904

89.231

90.086

91.41

91.964

93.97

95.29

96.628

97.28

100.58

102.21

106.66

109.2

111.28

112.71

116.25

117.56

120.8

123.51

125.23

126.63

128.38

130.3

133.46

136.11

138.22

140.6

143.48

147.51

152.69

156.17

157.43

163.59

169.02

173.4

178.03

183.64

191.39

198.18

210.63

221.66

239.3

267.8

530.4

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

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 input node 3

flat

20.005

20.829

21.579

22.009

22.302

22.86

23.315

23.74

24.467

25.11

25.428

26.103

26.599

26.952

27.356

27.637

28.038

28.437

28.714

29.138

29.684

30.41 31 31.382

31.598

31.968

32.121

32.892

33.468

34.002

34.529

35.137

36.034

36.911

37.718

38.123

39.184

39.983

40.46

41.123

41.715

42.943

44.221

45.85

47.071

49.06

50.755

54.395

59.287

65.249

100.02

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 10 20 30 40 50 60

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

10.004

10.284

10.461

10.704

10.886

11.266

11.686

11.754

12.136

12.579

12.954

13.359

13.638

13.947

14.208

14.436

14.839

15.206

15.367

15.676

15.936

16.438

16.591

16.823

17.449

17.921

18.423

18.754

18.995

19.499

20.008

20.327

20.49

20.802

21.301

21.68

22.177

22.605

22.987

23.595

24.136

24.632

25.384

25.872

26.279

27.008

28.193

29.176

30.269

31.593

36.486

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 10 20 30 40 50 60

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 5

flat

2.3147

3.2526

3.7862

3.9775

4.2093

4.5928

4.7031

4.7593

5.0085

5.2538

5.4815

5.7283

5.8973

6.0142

6.1046

6.2543

6.3344

6.4874

6.6003

6.6745

6.7296

6.8432

6.9665

6.9672

7.0949

7.1735

7.2769

7.3336

7.4265

7.4764

7.535

7.6202

7.6903

7.8154

7.9348

8.0539

8.152

8.2544

8.3471

8.4435

8.5603

8.7287

8.7815

8.93

9.1167

9.278

9.6005

9.8574

10.3

10.946

14.419

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

25.015

27.005

28.789

31.445

32.948

34.363

34.841

35.996

36.492

37.867

39.257

39.715

40.739

42.21

42.913

44.493

45.956

46.808

47.499

48.119

48.881

49.761

50.47

51.156

52.906

54.333

55.624

56.894

57.477

58.899

60.273

61.494

63.019

64.525

65.998

67.189

68.181

69.527

71.204

73.226

75.632

77.524

79.804

82.213

84.41

86.957

91.375

98.174

104.34

119.35

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 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 7

flat

30.345

32.902

36.888

38.953

40.436

40.979

41.612

43.087

43.492

44.454

45.145

45.448

46.742

48.722

50.355

51.636

52.942

54.644

56.43

58.065

58.793

60.156

61.317

62.226

63.803

65.466

66.872

68.75

70.481

71.466

72.285

73.349

75.486

78.15 79 81.96

83.704

86.733

90.358

93.719

96.582

100.25

104.04

108.54

113.21

119.37

124.28

132.27

141.56

164.24

302.33

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 10 20 30 40 50 60

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 8

flat

14.099

28.311

29.702

31.104

33.393

34.055

36.185

37.551

38.578

39.339

40.426

41.07

41.452

42.041

42.645

43.181

43.693

44.563

45.196

46.639

48.005

48.72

49.325

49.747

50.892

52.317

53.365

54.787

55.838

57.464

58.751

59.825

61.278

62.662

63.776

65.564

66.562

67.892

68.919

70.731

72.498

75.05

77.962

78.801

81.357

85.504

89.657

96.298

105.76

118.67

236.83

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

0.1 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 9

flat

56.587

67.245

69.773

74.206

76.58

78.893

79.777

82.232

82.694

84.535

85.699

88.526

89.285

89.651

90.086

91.119

91.964

92.855

94.707

95.602

98.843

100.85

101.76

104.84

108.18

109.07

110.86

112.13

113.8

115.94

118.21

120.37

122.49

123.96

126.02

127.88

130.06

133.44

135.85

137.2

139.08

141.72

143.97

146.88

150.71

153.99

156.3

161.12

168.77

182.93

273.84

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 5 10 15 20 25 30 35 40 input node 10

flat

0.18533

1.479

1.802

1.9747

2.1309

2.2289

2.2955

2.3447

2.3989

2.4431

2.4794

2.5143

2.5639

2.6155

2.6436

2.6886

2.7284

2.7733

2.7789

2.8065

2.8332

2.8412

2.8654

2.8705

2.9038

2.9221

2.9439

2.9625

2.9776

2.9891

2.9968

3.0111

3.0147

3.0252

3.0353

3.0422

3.0539

3.0629

3.0665

3.0737

3.0841

3.0934

3.0967

3.102

3.1055

3.11

3.1171

3.1246

3.1291

3.1343

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

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 input node 11

flat

0.00027275

0.023644

0.045114

0.075657

0.090784

0.1009

0.12502

0.13718

0.14782

0.15467

0.17173

0.17963

0.19006

0.20835

0.2205

0.23865

0.24578

0.26443

0.26877

0.28359

0.29896

0.31536

0.32852

0.33808

0.34649

0.35173

0.36297

0.37916

0.38721

0.39556

0.40328

0.41267

0.42466

0.4346

0.44542

0.45899

0.46729

0.47833

0.49847

0.51623

0.52361

0.53428

0.54482

0.55371

0.57962

0.59051

0.63335

0.67263

0.7123

0.84315

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 10 20 30 40 50 60

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 12

flat

0.20025

0.24588

0.3251

0.39894

0.40582

0.40981

0.41526

0.41949

0.42199

0.42858

0.43005

0.43565

0.43984

0.44431

0.45052

0.45705

0.46202

0.46826

0.47179

0.47692

0.48329

0.48755

0.49331

0.50044

0.50674

0.5133

0.51871

0.52367

0.52642

0.53754

0.54807

0.5507

0.55805

0.56743

0.57685

0.59183

0.59709

0.61059

0.6202

0.63281

0.64966

0.67312

0.6846

0.69416

0.70267

0.71559

0.74884

0.76934

0.81799

0.92946

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

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 input node 13

flat

20.028

22.102

23.009

24.254

24.982

25.501

26.472

27.02

27.362

28.083

28.865

29.251

29.796

30.394

30.955

31.687

32.352

32.663

33.08

33.61

33.913

34.442

34.725

35.187

36.079

36.391

37.184

38.009

38.836

39.709

40.657

41.198

42.078

43.31

43.829

45.129

46.438

47.09

48.523

50.345

51.923

53.657

54.933

55.22

56.768

59.69

63.277

67.561

70.124

78.149

110.78

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 10 20 30 40 50 60

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 14

flat

10.046

10.723

11.247

11.879

12.659

12.876

13.207

13.625

14.127

14.508

15.052

15.399

16.26

16.599

16.925

17.912

18.765

19.081

19.211

19.673

20.309

20.74

21.162

21.321

21.633

22.173

22.651

23.093

23.628

23.918

24.626

25.297

25.793

26.251

26.795

27.388

27.905

28.608

29.145

29.851

30.308

30.955

31.927

33.229

33.987

35.165

36.075

38.177

40.213

43.096

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

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