< 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 = 32.4%, 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

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

flat

60.002

65.478

68.483

70.581

72.281

73.956

75.272

76.655

77.993

79.175

80.527

81.82

83.415

85.329

87.293

89.5

92.156

94.539

96.972

99.824

102.51

104.95

107.77

110.77

113.62

116.48

119.35

121.81

124.57

127.19

129.81

132.54

135.06

137.65

140.37

143.31

146.23

149.39

152.97

157.06

161.92

166.7

172.31

178.25

185.38

194.01

204.32

219.13

240.95

282.53

836.98

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 20.624

21.18

21.681

22.147

22.593

22.948

23.327

23.754

24.192

24.625

25.045

25.457

25.844

26.274

26.689

27.12

27.537

27.951

28.448

28.882

29.318

29.749

30.293

30.859

31.371

31.834

32.377

32.951

33.515

34.097

34.682

35.278

35.88

36.525

37.18

37.873

38.607

39.264

40.073

40.817

41.826

42.916

44.098

45.607

47.449

49.655

52.24

56.709

64.84

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

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

flat

10.001

10.268

10.489

10.737

11.001

11.28

11.548

11.809

12.104

12.382

12.713

13.037

13.381

13.688

13.994

14.356

14.746

15.174

15.546

15.952

16.423

16.831

17.285

17.758

18.19

18.696

19.245

19.778

20.233

20.669

21.212

21.713

22.137

22.667

23.228

23.784

24.395

25.098

25.737

26.382

27.07

27.814

28.588

29.421

30.337

31.431

32.638

34.121

36.45

41.021

102.01

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 5

flat

1.0792

3.0763

3.6687

4.0698

4.3368

4.546

4.7244

4.9051

5.046

5.1916

5.3112

5.4241

5.5201

5.599

5.7013

5.795

5.8896

5.9753

6.0593

6.1452

6.236

6.31

6.4015

6.4894

6.5725

6.6627

6.7565

6.837

6.9125

7.0116

7.117

7.2113

7.3114

7.4069

7.5014

7.6098

7.7143

7.8256

7.935

8.0555

8.1713

8.3017

8.4382

8.5857

8.7494

8.9326

9.164

9.4526

9.8667

10.734

24.475

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

0 100 200 300 400 500 600 700 800 900 input node 6

flat

15.005

25.496

27.526

29.465

30.938

32.099

33.187

34.159

34.98

35.853

36.564

37.288

37.987

38.686

39.462

40.197

40.944

41.738

42.575

43.321

44.158

45.19

46.165

47.26

48.426

49.658

50.707

52.007

53.31

54.492

55.802

57.074

58.421

59.625

60.949

62.315

63.683

65.125

66.599

68.036

69.508

71.08

72.711

74.54

76.714

79.144

82.442

86.99

93.626

106.34

274.19

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 7

flat

30.165

33.535

34.954

35.928

36.783

37.471

38.172

38.804

39.472

40.054

40.668

41.415

42.237

43.078

44.334

45.437

46.816

48.392

49.971

51.698

53.329

54.972

56.52

58.142

59.583

61.004

62.277

63.765

65.227

66.833

68.447

70.258

71.933

73.792

76.082

78.521

81.453

84.511

87.849

91.278

94.815

98.619

103.2

108.4

114.69

121.98

130.86

141.85

161.79

195.59

482.49

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

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

1.62

28.968

32.061

33.279

34.241

35.117

35.897

36.514

37.122

37.647

38.181

38.729

39.288

39.848

40.465

41.136

41.853

42.541

43.386

44.264

45.196

46.273

47.378

48.366

49.471

50.62

51.847

53.062

54.163

55.321

56.586

57.824

58.99

60.154

61.27

62.531

63.808

65.057

66.298

67.647

69.086

70.521

72.137

74.097

76.297

79.219

83.004

88.646

96.356

111.42

349.6

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 9

flat

49.255

65.028

67.832

69.872

71.419

73.041

74.367

75.554

76.694

77.754

78.781

79.817

81.033

82.297

83.569

85.244

86.69

88.526

90.276

92.28

94.322

96.323

98.693

100.86

103.04

105.25

107.59 110 112.22

114.48

116.67

118.87

120.78

122.84

124.92

126.88

128.92

130.99 133 135.01

136.99

139.08

141.42

143.78

146.15

148.92

151.99

156.5

164.28

185.17

553.02

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

0 200 400 600 800 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 10

flat

0.0060238

1.2906

1.6981

1.9365

2.1078

2.2334

2.327

2.4099

2.4814

2.5426

2.5971

2.6454

2.6886

2.7313

2.7663

2.7971

2.825

2.8469

2.8672

2.8873

2.9058

2.9211

2.9376

2.9527

2.9662

2.9774

2.9873

2.9956

3.0055

3.0145

3.024

3.032

3.0397

3.0468

3.0541

3.0607

3.0676

3.0732

3.0792

3.0851

3.0912

3.097

3.1024

3.1078

3.1128

3.1181

3.1234

3.1281

3.132

3.1362

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 input node 11

flat

2.8687e-06

0.0099906

0.022031

0.034182

0.047077

0.060687

0.073276

0.085449

0.097568

0.10841

0.11937

0.13024

0.14087

0.1525

0.16409

0.17506

0.186

0.19715

0.20801

0.21893

0.22974

0.24076

0.25244

0.26311

0.27498

0.28684

0.29845

0.31092

0.32207

0.33374

0.3464

0.35833

0.3701

0.38301

0.395

0.40853

0.42161

0.43518

0.44901

0.46455

0.47968

0.4978

0.51668

0.53795

0.55645

0.58119

0.61308

0.648

0.69808

0.77311

1.1301

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 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

0.10006

0.13782

0.16563

0.18849

0.20785

0.22588

0.24324

0.25877

0.27288

0.28673

0.30179

0.31469

0.32765

0.34085

0.35308

0.36408

0.37569

0.38763

0.39851

0.40791

0.41628

0.42451

0.43283

0.44115

0.44936

0.45814

0.46651

0.47558

0.48284

0.49184

0.50079

0.51072

0.52098

0.531

0.54223

0.55142

0.56148

0.57324

0.58665

0.59905

0.61437

0.63027

0.65008

0.66654

0.68547

0.70783

0.73323

0.76179

0.80193

0.86303

1.1347

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

0 100 200 300 400 500 600 700 800 input node 13

flat

20.058

22.271

23.513

24.47

25.266

26.058

26.829

27.474

28.199

28.896

29.596

30.197

30.873

31.423

32.055

32.648

33.258

33.906

34.478

35.116

35.8

36.32

37.027

37.687

38.379

39.044

39.759

40.48

41.233

42.001

42.873

43.685

44.569

45.532

46.605

47.645

48.822

50.102

51.358

52.822

54.441

56.225

58.216

60.519

63.213

66.49

69.766

75.117

82.608

92.391

394.48

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

11.123

11.796

12.363

12.952

13.54

14.058

14.631

15.184

15.719

16.271

16.684

17.184

17.727

18.203

18.716

19.283

19.845

20.423

20.979

21.534

22.024

22.542

23.095

23.678

24.223

24.806

25.392

25.999

26.586

27.213

27.848

28.417

29.089

29.714

30.425

31.226

31.977

32.808

33.572

34.481

35.529

36.655

37.901

39.514

41.117

43.188

45.75

49.634

56.897

124.81

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

10

11

12 input layer hidden layer

1

output layer