< 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 0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

0.022

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 20 40 60 80 100 120 140 160 180 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 = 25.0%, max possible = 32.3%

< 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 10 20 30 40 50 60 70 80 90 input node 2

flat

56.504

68.253

68.611

70.753

76.057

79.428

81.022

82.426

84.535

86.698

88.906

89.285

91.617 92 93.104

96.366

97.414

100.47

102.12

104.68

105.95

106.43

108.78

109.82

110.82

113.77

115.97

117.48

120.04

121.24

123.5

126.51

128.8

131.37

134.46

137.25

139.28

141.85

145.12

148.14

150.81

154.51

158.53

164.51

171.38

179.32

187.19

199.62

213.54

234.7

484.53

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 3

flat

20.006

20.457

21.418

22.042

22.752

23.208

23.591

24.118

24.751

25.109

25.668

26.195

26.599

27.022

27.512

27.639

27.683

27.934

28.38

28.586

29.13

29.369

29.811

30.345

30.767

31.093

31.534

31.968

32.115

32.631

33.132

33.616

34.176

34.42

34.671

35.268

35.861

36.626

36.973

37.607

38.482

39.372

40.195

40.545

41.684

43.208

44.998

45.943

49.06

50.771

86.382

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 4

flat

10.001

10.201

10.376

10.528

10.728

11.001

11.301

11.438

11.687

12.087

12.555

12.965

13.359

13.503

13.874

13.957

14.095

14.377

14.954

15.287

15.853

16.014

16.587

16.937

17.507

18.263

18.609

18.814

19.556

20.218

20.642

20.997

21.163

21.527

21.934

22.16

22.723

23.18

23.575

24.127

24.671

25.239

25.952

26.518

27.255

27.928

28.666

29.426

30.76

32.133

36.803

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 5

flat

2.357

3.0684

3.6239

3.9422

4.1902

4.563

4.6514

4.7871

5.0464

5.1453

5.2589

5.3666

5.549

5.7147

5.8522

6.0743

6.1786

6.2603

6.3396

6.4674

6.5286

6.5733

6.6515

6.7703

6.8293

6.9374

6.9986

7.111

7.2254

7.2744

7.3109

7.3644

7.4263

7.5488

7.6186

7.6902

7.7853

7.8416

7.9413

8.0693

8.2056

8.3669

8.4789

8.582

8.7664

8.9638

9.229

9.5462

10.072

10.776

14.234

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 6

flat

25.027

27.206

28.789

29.702

31.289

31.89

32.965

34.843

35.763

37.091

37.908

39.114

39.808

40.34

41.107

42.078

42.912

43.758

44.68

45.918

46.816

47.541

48.121

48.881

50.013

50.519

51.912

53.242

53.816

54.276

55.661

56.705

57.079

58.621

60.009

61.172

62.783

64.525

66.017

67.549

69.265

70.155

72.271

73.896

76.304

79.19

83.838

88.669

95.115

106.91

193.36

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 7

flat

30.415

34.21

35.923

37.069

38.211

39.395

40.4

40.967

41.614

42.364

43.259

43.919

45.149

45.466

46.304

47.609

49.144

50.57

52.012

53.027

54.014

55.835

56.852

58.737

60.038

61.307

62.344

63.82

64.881

66.441

67.971

69.802

71.477

73.37

74.536

76.882

78.613

81.375

82.642

85.786

88.921

91.629

92.649

96.407

99.687

103.91

111.22

119.58

132.48

145.65

284.33

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 8

flat

10.034

28.757

30.461

32.989

33.898

35.372

36.415

36.873

37.337

38.021

38.726

39.836

40.554

41.177

41.68

42.062

42.096

43.304

43.889

44.28

44.35

45.395

46.487

47.526

48.519

49.563

50.598

51.554

52.491

53.151

53.886

55.144

56.422

57.911

59.129

60.341

61.501

62.993

64.197

65.354

67.02

68.559

70.974

73.011

75.424

78.37

79.753

84.633

91.959

103.82

200.18

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 9

flat

56.504

67.293

68.611

70.241

71.959

75.544

78.711

79.761

81.016

81.821

84.533

84.747

86.469

88.526

89.24

89.654

90.417

91.614

91.964

93.081

94.55

96.472

98.815

100.83

102.12

103.18

105.12

106.27

107.17

108.63

110.18

111.13

112.78

114.66

116.6

119.01

120.85

122.62

124.93

127.35

129.69

131.98

134.27

137.33

139.28

142.27

146.47

149.07

153.52

160.7

265.59

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 10

flat

0.32344

1.4852

1.7899

1.8976

2.0498

2.2154

2.3414

2.4293

2.4538

2.5118

2.5831

2.6186

2.6264

2.6708

2.7065

2.7417

2.7735

2.7789

2.8158

2.8399

2.857

2.8721

2.8929

2.9107

2.9332

2.9428

2.9525

2.9657

2.9785

2.9901

3.0028

3.0124

3.0283

3.0332

3.0381

3.0426

3.0539

3.0613

3.0718

3.0835

3.0858

3.0948

3.0984

3.1061

3.1099

3.1161

3.1224

3.1256

3.1311

3.1344

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 11

flat

1.1325e-05

0.0044882

0.035692

0.044785

0.070674

0.088141

0.1157

0.13497

0.14206

0.15435

0.17186

0.18269

0.20195

0.21266

0.21969

0.24315

0.25097

0.26795

0.28578

0.30457

0.31848

0.33537

0.34509

0.35343

0.36859

0.37991

0.38679

0.39441

0.40321

0.41274

0.42307

0.43275

0.44358

0.45411

0.46008

0.46498

0.47991

0.48915

0.50485

0.51256

0.52992

0.53441

0.54538

0.56527

0.57962

0.61003

0.67077

0.71215

0.71846

0.75632

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 12

flat

0.20025

0.22901

0.27888

0.33613

0.4032

0.40833

0.41495

0.42041

0.42352

0.42807

0.43317

0.43799

0.44363

0.45079

0.45602

0.46017

0.46627

0.47179

0.4775

0.48415

0.48912

0.4953

0.50125

0.50747

0.51381

0.51795

0.52335

0.53087

0.53881

0.54849

0.55162

0.55738

0.5628

0.57221

0.5773

0.58473

0.59535

0.60961

0.6202

0.635

0.65538

0.66664

0.68858

0.69855

0.70892

0.72511

0.7457

0.76939

0.77134

0.83497

1.1345

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 13

flat

20.028

22.436

23.746

24.433

24.957

25.383

26.308

27.018

27.689

28.105

28.81

29.096

29.424

29.645

29.964

30.453

31.052

31.748

32.057

32.559

32.929

33.601

33.936

34.443

34.844

35.386

35.829

36.412

37.184

37.413

38.128

38.757

39.475

39.776

40.714

41.423

42.452

42.867

43.55

44.46

45.842

47.094

47.937

49.783

51.329

53.598

55.428

57.61

60.005

66.278

104.49

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 14

flat

10.112

10.583

11.214

11.481

11.849

12.303

12.774

12.963

13.481

13.724

14.507

15.177

15.573

16.334

16.598

16.956

17.187

18.005

18.34

19.079

19.816

20.539

21.016

21.584

21.933

22.361

23.023

23.549

24.293

24.9

25.273

25.794

26.105

26.7

27.496

28.144

28.947

29.618

30.249

30.661

31.543

32.56

33.707

34.121

34.58

35.7

37.977

40.213

41.873

46.264

65.402

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

input layer hidden layer

1

output layer