< 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

1000

2000

3000

4000

5000

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 = 31.9%, max possible = 37.4%

< 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

65.891

68.307

70.24

71.915

73.689

75.005

76.433

77.636

78.812

79.993

81.351

82.812

84.551

86.57

88.768

90.95

93.499

95.969

98.599

101.33

103.82

106.25

108.75

111.76

114.29

117.06

119.58

121.89

124.55

127.06

129.62

132.08

134.54

137.17

139.85

142.81

145.97

149.73

153.99

158.76

163.2

168.85

174.96

181.78

190.27

200.65

215.47

237.29

277.7

820.9

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

0.2 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 20.671

21.193

21.695

22.15

22.544

22.87

23.263

23.619

24.065

24.479

24.879

25.271

25.664

26.06

26.463

26.862

27.272

27.703

28.113

28.579

29.051

29.503

29.998

30.513

30.986

31.488

31.895

32.427

33.037

33.579

34.155

34.742

35.302

35.938

36.63

37.355

38.09

38.924

39.66

40.56

41.427

42.587

43.809

45.224

46.89

48.929

51.661

56.023

64.296

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

0.2 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 10.265

10.502

10.733

10.944

11.211

11.468

11.733

11.996

12.272

12.536

12.856

13.216

13.534

13.83

14.143

14.485

14.897

15.249

15.586

15.964

16.418

16.821

17.276

17.703

18.11

18.618

19.101

19.604

20.114

20.514

20.997

21.485

21.969

22.463

22.98

23.552

24.156

24.792

25.429

26.108

26.827

27.594

28.355

29.295

30.28

31.506

32.945

35.174

39.523

91.049

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

0.2 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

1.0466

2.9816

3.5752

3.9913

4.2414

4.465

4.6648

4.8319

5.0048

5.1396

5.2608

5.3668

5.4774

5.5567

5.6519

5.7523

5.8431

5.9352

6.0152

6.1038

6.1863

6.2622

6.3349

6.4296

6.5122

6.5846

6.6646

6.7552

6.8424

6.9255

7.0098

7.1048

7.2026

7.2934

7.3878

7.4836

7.5789

7.6905

7.8081

7.9242

8.0524

8.1626

8.2867

8.4247

8.5812

8.7575

8.9842

9.2643

9.6888

10.472

22.625

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

0.2 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 6

flat

15.004

25.218

27.293

29.199

30.711

31.944

32.98

33.877

34.751

35.554

36.227

36.935

37.648

38.387

39.072

39.813

40.531

41.174

42.021

42.853

43.532

44.389

45.46

46.441

47.46

48.576

49.707

50.807

51.99

53.288

54.377

55.647

56.831

58.026

59.094

60.424

61.728

63.005

64.322

65.792

67.205

68.721

70.441

72.244

74.392

76.714

79.71

83.93

90.477

102.13

259.08

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

0.2 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

33.642

34.805

35.75

36.622

37.333

38.03

38.649

39.177

39.777

40.412

41.149

41.873

42.706

43.691

44.794

45.83

47.367

49.049

50.609

52.223

53.864

55.602

57.07

58.555

60.013

61.181

62.621

64.044

65.626

67.278

68.839

70.646

72.56

74.978

77.361

80.328

83.485

86.648

90.125

93.865

97.946

102.6

107.96

114.09

120.92

130.07

142.52

160.54

192.54

493.95

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

0.2 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

2.9073

28.481

31.862

33.141

34.063

34.834

35.531

36.178

36.798

37.334

37.849

38.375

38.865

39.405

39.969

40.628

41.276

42.031

42.69

43.441

44.225

45.141

46.2

47.355

48.343

49.347

50.462

51.575

52.745

53.873

55.058

56.169

57.314

58.437

59.586

60.729

61.764

63.079

64.361

65.657

67.013

68.458

69.983

71.82

74.109

76.771

80.43

85.697

93.33 108 351.97

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

0.2 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

46.296

65.266

67.685

69.579

71.163

72.768

74.085

75.252

76.537

77.59

78.622

79.59

80.691

81.874

83.121

84.534

86.025

87.517

89.211

90.949

92.934

95.02

97.188

99.261

101.49

103.56

105.69

107.74

109.76

111.9

113.89

115.94

117.87

119.72

121.51

123.42

125.39

127.33

129.17

130.98

132.92

134.85

137.01

139.26

141.65

144.46

147.67

152.42

159.83

178.06

469.44

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

0.2 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

0.0014381

1.2506

1.6338

1.8722

2.0448

2.1863

2.2938

2.381

2.4509

2.5167

2.5708

2.6226

2.6649

2.7095

2.7461

2.779

2.8089

2.8346

2.8559

2.8777

2.8965

2.9136

2.9296

2.9449

2.9593

2.9718

2.9825

2.9925

3.0024

3.0119

3.0214

3.0291

3.0371

3.0446

3.0526

3.06

3.0667

3.0731

3.0791

3.0851

3.0911

3.0966

3.1021

3.1073

3.1124

3.1175

3.1222

3.1271

3.1314

3.1364

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

0.2 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

2.8687e-06

0.011104

0.024017

0.037424

0.051176

0.064953

0.077624

0.090386

0.10183

0.11249

0.12416

0.13557

0.14727

0.15877

0.16939

0.18001

0.19157

0.20199

0.2128

0.2236

0.23448

0.24607

0.25771

0.26972

0.28144

0.29309

0.30498

0.31673

0.33002

0.34267

0.35492

0.36716

0.38139

0.39246

0.40587

0.41794

0.43078

0.44435

0.45728

0.47279

0.48813

0.50524

0.52336

0.54079

0.56343

0.58972

0.62088

0.65248

0.69435

0.7709

1.1246

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

0.2 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

0.10008

0.14138

0.16957

0.19408

0.21258

0.2311

0.24735

0.26372

0.27914

0.29425

0.30737

0.32178

0.33531

0.34907

0.36041

0.37352

0.38579

0.39822

0.408

0.41675

0.42532

0.43378

0.44197

0.45004

0.45871

0.46694

0.47493

0.48242

0.4908

0.49941

0.50812

0.51692

0.52726

0.53801

0.5475

0.55815

0.57002

0.58242

0.59539

0.60812

0.62331

0.64053

0.65771

0.67557

0.69343

0.71526

0.73826

0.76676

0.80486

0.86572

1.1354

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

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

0.2 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

20.007

22.2

23.307

24.282

25.129

25.862

26.635

27.362

28.019

28.672

29.335

29.92

30.524

31.046

31.619

32.262

32.786

33.435

34.075

34.638

35.302

35.953

36.542

37.249

37.908

38.616

39.311

40.054

40.824

41.658

42.572

43.307

44.157

45.137

46.182

47.206

48.342

49.599

50.858

52.293

53.925

55.768

57.778

59.98

62.7

66.266

69.684

75.002

82.437

92.335

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

0.2 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

11.092

11.718

12.285

12.803

13.36

13.871

14.361

14.869

15.366

15.846

16.313

16.782

17.299

17.802

18.268

18.774

19.342

19.901

20.434

20.955

21.526

22.012

22.548

23.064

23.63

24.149

24.715

25.281

25.882

26.471

27.099

27.682

28.182

28.874

29.584

30.279

31.036

31.821

32.715

33.61

34.566

35.631

36.927

38.364

39.976

42.094

44.595

48.816

56.157

122.22

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

0.2 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