< 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

-0.5

-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

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 1000

2000

3000

4000

5000

6000

7000

8000

9000

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 = 33.8%, max possible = 37.2%

< 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

60.002

65.59

68.472

70.657

72.389

74.041

75.353

76.507

77.695

78.97

80.178

81.636

83.2

85.042

87.276

90.055

93.228

96.811

100.27

104.03

107.31

110.81

114.29

118.03

121.36 125 128.38

131.96

135.24

138.59

141.8

144.72

147.74

150.64

153.55

156.46

159.47

162.65

166.36

170.25

174.6

179.85

184.93

190.73

197.6

206.1

215.59

228.38

246.89

281.48

843.05

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

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

flat

20.002

20.686

21.314

21.892

22.327

22.763

23.215

23.682

24.18

24.663

25.13

25.568

25.972

26.422

26.892

27.386

27.848

28.319

28.838

29.342

29.836

30.421

31.041

31.674

32.239

32.873

33.532

34.146

34.888

35.522

36.213

36.951

37.667

38.373

39.14

39.791

40.563

41.35

42.215

43.146

44.096

45.162

46.371

47.662

49.02

50.656

52.432

54.603

57.901

64.189

153.07

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

0 100 200 300 400 500 600 700 800 900 input node 4

flat

10 10.276

10.519

10.792

11.044

11.359

11.633

11.923

12.265

12.58

12.891

13.252

13.645

14.038

14.44

14.858

15.351

15.734

16.254

16.766

17.305

17.893

18.495

19.043

19.603

20.183

20.677

21.316

21.893

22.367

22.996

23.639

24.241

24.911

25.58

26.236

26.87

27.514

28.119

28.777

29.484

30.237

30.994

31.839

32.772

33.753

34.923

36.323

38.259

42.196

72.067

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

1.2349

3.1433

3.7823

4.1311

4.3996

4.6318

4.8208

5.0033

5.1484

5.2846

5.4002

5.5179

5.6216

5.7249

5.8277

5.93

6.0206

6.0992

6.1843

6.2721

6.3493

6.4395

6.533

6.6386

6.7268

6.8173

6.913

7.0063

7.1174

7.2276

7.3463

7.4631

7.5696

7.6995

7.8205

7.939

8.06

8.1904

8.3149

8.4488

8.5763

8.7139

8.8543

8.996

9.173

9.3675

9.5891

9.8698

10.28

11.001

17.725

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

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

flat

15.005

25.423

27.438

29.267

30.785

32.13

33.227

34.219

34.996

35.963

36.651

37.424

38.204

39.046

39.735

40.415

41.224

42.114

43.017

43.958

45.014

46.357

47.657

49.198

50.731

52.396

54.061

55.72

57.237

58.779

60.425

62.067

63.813

65.497

67.171

68.874

70.528

72.123

73.741

75.343

77.006

78.642

80.431

82.416

84.769

87.431

91.121

95.877

102.72

114.64

236.56

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

0 100 200 300 400 500 600 700 800 900 input node 7

flat

30.123

33.784

35.143

36.124

36.92

37.641

38.283

38.887

39.476

40.098

40.781

41.488

42.322

43.346

44.624

46.176

48.165

50.229

52.471

54.468

56.493

58.43

60.36

62.041

63.785

65.633

67.419

69.238

70.997

72.632

74.323

76.265

77.929

79.701

81.788

84.271

87.241

90.452

93.629

96.91

100.69

104.48

108.56

113.47

119.53

126.04

134.38

145.46

161.35

188.14

527.57

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

0 100 200 300 400 500 600 700 800 900 input node 8

flat

3.0555

29.73

32.336

33.624

34.501

35.252

36.008

36.652

37.265

37.822

38.332

38.861

39.405

40.064

40.665

41.382

42.167

43.109

44.094

45.301

46.638

48.12

49.412

50.944

52.45

53.818

55.345

56.84

58.297

59.801

61.151

62.653

64.087

65.49

66.905

68.339

69.799

71.254

72.764

74.211

75.764

77.271

78.835

80.842

83.124

85.899

89.604

94.686 102 115.26

313.2

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

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 9

flat

48.745

64.896

67.945

69.801

71.46

73.159

74.417

75.575

76.704

77.746

78.856

79.843

81.098

82.443

83.725

85.407

87.196

89.312

92.027

94.762

97.689

100.69

103.7

106.59

109.56

112.57

115.47

118.21

120.67

123.48

126.26

128.87

131.6

134.21

136.77

139.19

141.6

143.93

146.2

148.4

150.79

153.06

155.29

157.55

160.06

162.82

166.12

169.83

175.38

186.76

419.46

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

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

0.0060238

1.4894

1.8519

2.0605

2.2057

2.3114

2.4032

2.4761

2.542

2.5911

2.6358

2.6833

2.7204

2.7538

2.7852

2.8126

2.8371

2.8589

2.8777

2.8968

2.9135

2.9274

2.9431

2.9566

2.9692

2.9811

2.9914

3.0011

3.011

3.0193

3.0277

3.035

3.043

3.0505

3.0578

3.0643

3.0711

3.0764

3.0822

3.0879

3.0935

3.0983

3.1035

3.1085

3.1139

3.1181

3.123

3.1279

3.1321

3.1367

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

0 100 200 300 400 500 600 700 input node 11

flat

4.8876e-06

0.011191

0.023904

0.036585

0.05016

0.065943

0.080931

0.095505

0.10879

0.12312

0.13749

0.15211

0.16463

0.17667

0.18882

0.19974

0.20888

0.21883

0.22835

0.23757

0.24736

0.25719

0.26637

0.27654

0.28598

0.29651

0.3063

0.31635

0.32765

0.33841

0.3497

0.35938

0.37016

0.38192

0.39412

0.40519

0.41785

0.43087

0.44565

0.46019

0.47544

0.49237

0.51105

0.52937

0.55192

0.57792

0.60748

0.64555

0.69091

0.771

1.1301

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 12

flat

0.20003

0.22004

0.23585

0.25034

0.26369

0.2764

0.28823

0.29977

0.31006

0.32032

0.33108

0.34127

0.35166

0.36182

0.37165

0.38082

0.39092

0.40046

0.40787

0.41457

0.42195

0.42922

0.43669

0.44388

0.45135

0.45941

0.468

0.47619

0.48301

0.4908

0.49958

0.50997

0.51975

0.5298

0.54156

0.55351

0.56521

0.5778

0.58839

0.60237

0.61769

0.63346

0.65218

0.67007

0.69029

0.71322

0.73905

0.76604

0.80274

0.85918

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

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

22.557

23.901

25.23

26.227

27.247

28.113

28.933

29.723

30.461

31.067

31.857

32.609

33.365

34.137

34.874

35.557

36.261 37 37.776

38.54

39.319

40.171

40.969

41.853

42.733

43.458

44.266

45.091

46.007

46.904

47.81

48.749

49.761

50.772

51.837

52.902

54.239

55.457

56.786

58.309

59.902

61.768

63.769

66.319

68.979

72.69

77.27

83.14

93.548

216.88

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

11.242

12.055

12.768

13.471

14.087

14.738

15.451

16.101

16.769

17.437

18.103

18.772

19.35

20.031

20.75

21.386

21.96

22.605

23.222

23.864

24.511

25.149

25.779

26.396

27.078

27.664

28.197

28.848

29.415

30.033

30.658

31.303

31.908

32.627

33.294

33.904

34.657

35.467

36.341

37.207

38.206

39.346

40.485

41.949

43.508

45.36

48.116

51.994

57.723

130.66

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