< 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

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 1000

2000

3000

4000

5000

6000

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 = 32.9%, 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

60.005

66.037

68.714

70.945

72.605

74.405

75.888

77.304

78.883

80.398

81.667

83.2

85.216

87.464

90.049

93.042

96.499

99.912

103.05

106.34

110.18

113.78

117.61

120.97

124.77

128.23

131.73

134.68

137.8 141 144.03

147.02

149.96

152.91

155.95

158.84

162.05

165.61

169.37

173.5

177.97

183.34

188.63

195.01

202.06

210.92

222.5

237.45

258.32

295.89

954.34

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 3

flat

20.003

20.787

21.428

21.989

22.509

22.974

23.428

23.903

24.413

24.884

25.34

25.766

26.259

26.706

27.23

27.737

28.259

28.751

29.283

29.842

30.489

31.122

31.753

32.334

33.011

33.644

34.325

35.069

35.8

36.535

37.301

38.031

38.826

39.521

40.363

41.277

42.173

43.118

44.139

45.245

46.363

47.656

48.985

50.437

52.028

53.865

56.137

58.972

63.17

71.085

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

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 4

flat

10 10.286

10.529

10.797

11.091

11.384

11.696

12.008

12.334

12.709

13.014

13.417

13.785

14.144

14.604

15.057

15.458

15.956

16.463

16.931

17.455

18.016

18.644

19.199

19.821

20.373

20.916

21.45

21.964

22.458

22.984

23.534

24.143

24.752

25.329

25.931

26.537

27.14

27.813

28.406

29.097

29.836

30.59

31.442

32.408

33.5

34.78

36.351

38.757

43.213

113.63

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

0.8652

3.1366

3.7273

4.1095

4.3753

4.6211

4.8275

5.0061

5.1451

5.2738

5.3981

5.5138

5.6114

5.726

5.8289

5.9295

6.0216

6.114

6.2138

6.2978

6.3974

6.4935

6.5891

6.6853

6.7806

6.8742

6.9683

7.0658

7.1771

7.2866

7.3957

7.4928

7.613

7.7318

7.8529

7.9801

8.0952

8.2225

8.343

8.4791

8.6007

8.7362

8.8843

9.0423

9.2156

9.403

9.6293

9.9304

10.338

11.137

18.13

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

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

flat

15.007

25.456

27.644

29.552

31.182

32.327

33.436

34.37

35.312

36.192

37.006

37.85

38.658

39.505

40.246

41.045

41.993

42.873

43.812

44.799

46.036

47.487

48.883

50.155

51.765

53.435

55.047

56.631

58.116

59.549

61.215

62.944

64.648

66.224

67.818

69.363

70.967

72.504

74.021

75.639

77.295

79.02

80.882

82.777

85.257

88.207

91.752

96.94

104.32

117.92

269.82

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

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 7

flat

30.165

33.78

35.28

36.264

37.137

37.998

38.622

39.27

39.937

40.572

41.45

42.313

43.286

44.645

45.853

47.832

49.661

51.841

53.684

55.933

57.968

60.052

61.686

63.58

65.42

67.252

69.061

70.785

72.465

74.162

75.861

77.538

79.428

81.64

83.793

86.413

89.412

92.411

95.601

99.384

103.07

107.43

112.15

117.37

123.64

131.18

140.47

152.19

169.8

202.34

601.43

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 8

flat

3.1072

29.32

32.165

33.752

34.666

35.557

36.32

36.927

37.596

38.132

38.735

39.28

39.835

40.617

41.354

42.165

43.072

44.111

45.129

46.421

47.773

49.115

50.427

51.86

53.381

54.978

56.542

57.98

59.464

60.88

62.132

63.613

65.091

66.496

67.991

69.335

70.783

72.175

73.638

75.043

76.598

78.252

80.107

82.018

84.296

87.326

91.004

95.923

104.2

119.75

374.43

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

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 9

flat

48.858

65.399

68.142

70.243

71.773

73.551

75.025

76.252

77.469

78.756

80.031

81.301

82.556

83.759

85.753

87.466

89.354

91.766

94.446

97.329

100.27

102.93

106.11

109.15

112.18

115.11

117.9

120.31

123.08

125.87

128.54

131.16

133.85

136.34

138.74

141.12

143.56

145.81

148.02

150.22

152.52

154.81

157.28

159.86

162.66

165.71

169.26

173.9

180.82

195.86

493.49

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 input node 10

flat

0.0060238

1.4299

1.8011

2.0112

2.1683

2.2883

2.3805

2.4584

2.5228

2.5759

2.6223

2.6685

2.7109

2.7467

2.7783

2.8086

2.8334

2.8545

2.8744

2.8945

2.9115

2.9264

2.9416

2.9553

2.9674

2.9795

2.9892

2.9997

3.0087

3.0178

3.0267

3.0348

3.0421

3.0492

3.0563

3.063

3.07

3.0764

3.082

3.0879

3.0934

3.0989

3.1039

3.1086

3.1131

3.1182

3.1231

3.1282

3.1319

3.1366

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

7.987e-06

0.011275

0.02358

0.035169

0.048796

0.061844

0.075978

0.089821

0.1036

0.11474

0.12702

0.14025

0.152

0.16362

0.17525

0.18497

0.19533

0.20619

0.21659

0.22757

0.23739

0.24828

0.2591

0.26887

0.2789

0.28869

0.29962

0.31043

0.32238

0.33327

0.3457

0.35635

0.36811

0.38041

0.39057

0.40363

0.41715

0.42962

0.44305

0.45848

0.47315

0.49044

0.50887

0.5302

0.5555

0.58166

0.61341

0.64901

0.6973

0.76978

1.1343

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

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

0.10137

0.18322

0.20905

0.22779

0.2439

0.2589

0.27307

0.2859

0.2985

0.30931

0.3207

0.33129

0.34259

0.35159

0.36187

0.37248

0.38231

0.39216

0.401

0.4088

0.41623

0.42351

0.43064

0.43792

0.44578

0.45419

0.46142

0.4696

0.47654

0.48514

0.49417

0.50356

0.51363

0.52485

0.53598

0.54764

0.55928

0.57164

0.5856

0.59895

0.61432

0.62986

0.64754

0.665

0.68316

0.70609

0.73087

0.76275

0.80004

0.8556

1.1377

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

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 13

flat

20.026

22.606

24.008

25.2

26.253

27.214

28.125

28.969

29.704

30.458

31.108

31.892

32.641

33.409

34.208

34.939

35.664

36.332

37.214

37.993

38.8

39.593

40.459

41.305

42.19

43.03

43.941

44.896

45.905

46.879

47.834

48.808

49.847

51.044

52.188

53.367

54.539

55.899

57.32

58.702

60.239

62.01

64.045

66.204

68.562

71.365

75.044

79.932

86.717

95.248

394.48

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 input node 14

flat

10.003

11.247

12.087

12.903

13.609

14.241

14.915

15.582

16.235

16.841

17.51

18.097

18.692

19.332

20.018

20.615

21.25

21.851

22.371

23.016

23.581

24.191

24.807

25.385

25.906

26.46

27.058

27.599

28.159

28.747

29.392

30.023

30.669

31.344

32.019

32.713

33.421

34.058

34.801

35.629

36.511

37.543

38.668

39.962

41.387

43.052

45.152

47.759

51.995

58.979

137.42

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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer