< 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

2000

4000

6000

8000

10000

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 = 34.0%, 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

0 200 400 600 800 1000

input node 2

flat

60.002

65.047

68.256

70.294

72.02

73.823

75.313

76.707

77.958

79.259

80.638

82.189

83.626

85.496

87.855

90.388

94.021

96.866

100.26

103.46

106.27

109.42

112.78

116.08

119.43

122.36

125.67

129.02

132.35

135.48

138.58

141.65

144.41

147.37

149.99

152.64

155.32

158.22

161.36

165.15

169.86

174.45

179.8

185.68

192.27

199.71

209.22

221.53

239.48

271.93

782.08

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

2000

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

0 100 200 300 400 500 600 700 800 900 input node 3

flat

20 20.649

21.26

21.786

22.228

22.71

23.148

23.588

24.045

24.492

24.995

25.418

25.87

26.31

26.776

27.232

27.719

28.189

28.67

29.18

29.666

30.21

30.748

31.3

31.83

32.371

32.953

33.52

34.065

34.679

35.307

35.869

36.497

37.116

37.756

38.418

39.055

39.631

40.325

41.04

41.854

42.66

43.573

44.583

45.839

47.293

49.063

51.411

54.744

60.792

161.65

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

0 200 400 600 800 1000

input node 4

flat

10 10.266

10.495

10.763

11.009

11.284

11.561

11.849

12.193

12.524

12.845

13.225

13.609

13.921

14.311

14.744

15.217

15.609

16.029

16.57

17.119

17.703

18.275

18.81

19.408

20.046

20.551

21.18

21.771

22.345

22.996

23.666

24.359

25.095

25.821

26.519

27.294

28.003

28.761

29.565

30.318

31.193

32.046

32.953

33.95

35.026

36.222

37.715

39.906

43.944

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

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

0 200 400 600 800 1000

input node 5

flat

1.0258

3.1633

3.7725

4.15

4.4254

4.6422

4.8395

5.0114

5.1509

5.2852

5.3934

5.5078

5.5995

5.6897

5.7851

5.8783

5.9767

6.0693

6.1505

6.2484

6.3311

6.4206

6.5098

6.6101

6.6962

6.7911

6.8787

6.9737

7.0776

7.1822

7.2816

7.3882

7.4938

7.6051

7.7187

7.8382

7.9472

8.0753

8.1923

8.3116

8.441

8.5737

8.7056

8.8454

9.0066

9.1906

9.412

9.7038

10.107

10.825

19.135

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

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

0 200 400 600 800 1000

input node 6

flat

15.005

25.677

27.684

29.559

31.016

32.335

33.302

34.348

35.093

35.971

36.672

37.445

38.229

38.908

39.623

40.41

41.34

42.232

43.031

43.816

44.813

46.062

47.365

48.738

50.073

51.471

53.174

54.706

56.157

57.708

59.034

60.65

62.252

63.914

65.604

67.086

68.613

70.119

71.667

73.153

74.723

76.305

77.872

79.773

81.884

84.579

87.861

92.79

99.321

110.76

284.63

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

1800

2000

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

0 200 400 600 800 1000

input node 7

flat

30.123

33.718

34.879

35.981

36.83

37.486

38.165

38.834

39.387

40.085

40.764

41.496

42.424

43.531

44.856

46.176

47.827

49.594

51.758

53.562

55.781

57.709

59.538

61.172

62.679

64.399

66.046

67.811

69.648

71.339

73.01

74.736

76.494

78.36

80.311

82.537

85.207

88.054

91.326

94.621

98.096

101.88

106.2

111.03

116.65

122.83

131.16

141.35

157.18

181.91

474.68

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

2000

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

0 200 400 600 800 1000

input node 8

flat

2.5045

29.544

32.063

33.435

34.384

35.195

35.911

36.52

37.133

37.736

38.225

38.833

39.476

40.11

40.756

41.465

42.281

43.248

44.111

45.196

46.424

47.711

48.85

50.173

51.519

52.972

54.335

55.763

57.228

58.571

59.966

61.152

62.485

63.906

65.22

66.639

68.05

69.531

70.97

72.444

73.953

75.46

77.058

78.813

80.951

83.542

86.983

91.58

98.414

110.01

326.87

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 9

flat

48.858

64.549

67.491

69.649

71.238

72.917

74.303

75.657

76.907

78.043

79.192

80.243

81.584

82.784

84.311

85.86

87.479

89.345

91.811

94.41

96.849

99.729

102.31

104.98

107.64

110.53

113.13

115.74

118.4

120.59

123.19

125.74

128.3

130.73

133.19

135.64

138.1

140.4

142.7

144.87

147.19

149.34

151.42

153.54

155.81

158.28

161.02

164.43

170.03

181.28

386.64

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

2000

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.0050833

1.509

1.8545

2.0593

2.2038

2.3127

2.3965

2.4714

2.5315

2.5882

2.6377

2.6804

2.7199

2.7552

2.7849

2.8128

2.8364

2.8574

2.8776

2.898

2.9148

2.9295

2.945

2.9592

2.9728

2.9839

2.9918

3.0008

3.0102

3.0194

3.0286

3.0358

3.0438

3.0514

3.0589

3.0649

3.0714

3.0771

3.0833

3.0888

3.0944

3.0998

3.105

3.1095

3.1146

3.1188

3.1238

3.1289

3.1323

3.1365

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

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 11

flat

2.8014e-06

0.0093267

0.021286

0.034096

0.048758

0.06171

0.077456

0.093238

0.10808

0.1205

0.13446

0.14683

0.15945

0.17316

0.18553

0.19671

0.20737

0.21761

0.22798

0.23809

0.24941

0.25924

0.26917

0.27886

0.28811

0.29868

0.30911

0.31961

0.3304

0.34197

0.35299

0.36444

0.37515

0.38682

0.39906

0.41121

0.42448

0.43751

0.45147

0.46727

0.48244

0.50286

0.52048

0.54138

0.56324

0.58875

0.62097

0.65889

0.70467

0.78002

1.1203

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

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

0 200 400 600 800 1000 input node 12

flat

0.2 0.22121

0.23863

0.25353

0.2668

0.2794

0.29199

0.30356

0.314

0.32434

0.3349

0.34611

0.35583

0.36542

0.37541

0.38578

0.39542

0.40359

0.41137

0.41823

0.42554

0.43331

0.44048

0.44844

0.45709

0.4655

0.47349

0.48084

0.48889

0.49766

0.5079

0.51691

0.52668

0.53755

0.54903

0.5593

0.57038

0.58246

0.59553

0.61048

0.62433

0.64034

0.65818

0.6748

0.69552

0.7162

0.7424

0.76809

0.8088

0.86621

1.1354

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 13

flat

20.003

22.492

23.814

25.029

26.031

27.008

27.792

28.653

29.421

30.176

30.827

31.428

32.055

32.749

33.466

34.191

34.827

35.488

36.121

36.795

37.468

38.163

38.814

39.566

40.257

40.936

41.679

42.469

43.19

43.964

44.756

45.621

46.459

47.37

48.303

49.346

50.46

51.599

52.824

54.196

55.744

57.426

59.207

61.202

63.552

66.856

70.394

75.287

81.71

89.943

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

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 14

flat

10.003

11.143

11.982

12.701

13.458

14.081

14.721

15.451

16.123

16.693

17.3

17.886

18.494

19.092

19.77

20.479

21.192

21.809

22.506

23.137

23.753

24.42

25.049

25.638

26.288

26.979

27.64

28.226

28.935

29.633

30.343

31.055

31.76

32.441

33.217

33.899

34.679

35.511

36.43

37.31

38.232

39.29

40.218

41.544

43.02

44.714

46.878

49.47

52.932

59.435

122.22

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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer