< 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

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

0 200 400 600 800 1000

1200

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 = 28.2%, max possible = 36.3%

< 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 50 100 150 200 250 300 350 input node 2

flat

47.175

62.731

66.401

69.068

70.669

72.199

73.756

74.904

76.193

77.365

78.374

79.567

80.734

82.071

83.056

84.478

86.056

87.479

89.088

90.863

92.515

94.35

96.163

97.835

99.38

101.11

102.76

104.44

106.25

108.12

110.08

112.21

115.05

117.93

121.15

124.19

127.67

131.21 135 138.93

142.81

147.3

151.98

158.76

165.99

173.93

183.71

199.74

221.08

260.45

667.46

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 3

flat

20 20.383

20.81

21.234

21.657

22.066

22.426

22.806

23.158

23.537

23.868

24.257

24.631

25.055

25.42

25.858

26.224

26.609

27.083

27.548 28 28.45

28.958

29.424

29.932

30.442

30.93

31.501

32.012

32.57

33.084

33.683

34.284

34.884

35.518

36.325

36.953

37.791

38.649

39.488

40.355

41.453

42.692

44.233

46.104

48.373

51.091

54.17

59.472

68.815

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 4

flat

10 10.14

10.321

10.492

10.696

10.883

11.067

11.222

11.399

11.558

11.781

11.958

12.128

12.308

12.488

12.689

12.893

13.086

13.306

13.491

13.713

13.958

14.15

14.378

14.623

14.86

15.144

15.404

15.698

15.966

16.294

16.588

16.916

17.259

17.654

17.975

18.375

18.762

19.229

19.66

20.151

20.626

21.148

21.799

22.537

23.404

24.535

26.225

28.368

31.643

64.914

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 350 input node 5

flat

1.0772

2.2064

2.6323

2.9569

3.2309

3.4986

3.7201

3.9419

4.1248

4.295

4.473

4.6277

4.7824

4.9354

5.0685

5.1973

5.2939

5.3869

5.4781

5.5704

5.6608

5.7508

5.8247

5.8992

5.9579

6.0432

6.1112

6.1891

6.2684

6.3334

6.4068

6.475

6.5514

6.6258

6.7049

6.7726

6.8572

6.9373

7.0233

7.1157

7.2087

7.3295

7.444

7.5684

7.7058

7.8634

8.0698

8.3277

8.6785

9.3011

18.123

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500

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 50 100 150 200 250 300 350 input node 6

flat

15.005

17.758

20.302

22.836

25.169

26.894

28.389

29.643

30.802

31.929

32.849

33.692

34.492

35.167

35.808

36.52

37.087

37.589

38.101

38.657

39.245

39.863

40.354

40.885

41.454

42.091

42.823

43.476

44.138

44.824

45.561

46.352

47.205

47.952

48.716

49.557

50.439

51.337

52.337

53.287

54.268

55.562

56.856

58.575

60.533

62.763

65.824

69.441

74.696

84.016

236.56

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 350 input node 7

flat

30.148

33.256

34.453

35.385

36.132

36.794

37.399

38.06

38.653

39.177

39.652

40.223

40.871

41.517

42.176

42.894

43.848

44.677

45.46

46.504

47.418

48.397

49.508

50.591

51.796

53.11

54.362

55.872

57.637

59.771

62.093

64.641

67.04

69.533

71.919

74.485

77.304

80.347

83.711

87.928

92.244

96.572

101.25

106.79

113.14

120.88

130.43

143.39

162.02

193.78

462.31

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 input node 8

flat

0.24595

20.979

26.084

29.52

31.392

32.568

33.45

34.262

34.859

35.414

36.028

36.526

37.055

37.454

37.982

38.509

38.906

39.291

39.826

40.267

40.714

41.307

41.873

42.436

43.012

43.722

44.317

44.881

45.523

46.286

46.959

47.718

48.354

49.152

49.966

50.814

51.718

52.647

53.586

54.625

55.739

57.109

58.792

60.645

62.98

65.62

68.738

72.596

78.613

90.703

247.31

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 9

flat

47.175

61.15

64.601

67.041

69.143

70.519

71.89

73.227

74.24

75.234

76.421

77.325

78.15

79.113

80.042

81.157

82.071

82.858

83.869

85.09

86.15

87.157

88.355

89.482

90.819

92.107

93.121

94.445

95.768

96.982

98.238

99.373

100.48

101.71

102.87

104.09

105.2

106.47

107.85

109.17

110.87

112.56

114.72

117.16 120 123.67

128.73

135.66

144.75

161.33

424.39

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 10

flat

0.0049701

0.978

1.3103

1.5477

1.7319

1.8721

2.0092

2.1276

2.2267

2.3111

2.391

2.4611

2.5248

2.5829

2.6297

2.673

2.714

2.7563

2.7938

2.8227

2.8475

2.8729

2.896

2.9139

2.933

2.9488

2.9635

2.9768

2.9886

2.9982

3.0081

3.0171

3.0263

3.0342

3.043

3.0506

3.059

3.0653

3.0726

3.079

3.0854

3.0922

3.0976

3.1022

3.1084

3.1147

3.1208

3.126

3.1314

3.1363

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

0 100 200 300 400 500 600

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 50 100 150 200 250 input node 11

flat

3.2425e-05

0.011264

0.022168

0.037563

0.052983

0.070873

0.085266

0.10062

0.11616

0.13045

0.14291

0.15577

0.17015

0.18165

0.19296

0.20388

0.21484

0.22564

0.23603

0.24756

0.25776

0.26969

0.27893

0.28926

0.30081

0.31003

0.32229

0.33436

0.34468

0.35586

0.37025

0.38499

0.39688

0.41056

0.42449

0.43866

0.45229

0.46678

0.48266

0.49886

0.51602

0.5323

0.55101

0.5717

0.59522

0.62139

0.64691

0.68472

0.7288

0.8005

1.1203

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

0 100 200 300 400 500 600

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 50 100 150 200 250 input node 12

flat

0.20003

0.21704

0.23547

0.24973

0.26322

0.27679

0.29029

0.30419

0.31611

0.33037

0.34411

0.35571

0.36872

0.38093

0.39238

0.40207

0.41192

0.42194

0.43163

0.44186

0.45253

0.46204

0.47098

0.48072

0.49007

0.49972

0.5093

0.51857

0.52823

0.53781

0.54783

0.55692

0.56703

0.57783

0.58732

0.59838

0.60992

0.62123

0.63351

0.6451

0.66071

0.67551

0.69076

0.7075

0.72543

0.74811

0.77025

0.79854

0.82995

0.88001

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

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500

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 50 100 150 200 250 300 input node 13

flat

20.027

21.709

22.557

23.488

24.233

24.933

25.658

26.239

26.927

27.581

28.129

28.668

29.288

29.904

30.457

30.972

31.521

32.017

32.535

33.106

33.632

34.287

34.898

35.462

36.162

36.831

37.561

38.242

38.941

39.652

40.373

41.175

42.067

42.958

43.828

44.868

45.954

47.148

48.704

50.176

51.744

53.39

55.464

57.679

60.545

63.339

67.466

72.853

79.381

92.276

230.53

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

0 100 200 300 400 500 600

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 50 100 150 200 250 input node 14

flat

10.012

10.705

11.122

11.519

11.898

12.241

12.552

12.859

13.168

13.434

13.759

14.037

14.312

14.599

14.859

15.129

15.417

15.737

16.055

16.392

16.7

17.02

17.365

17.682

17.985

18.37

18.756

19.123

19.542

19.995

20.419

20.888

21.386

21.893

22.436

22.995

23.463

24.072

24.658

25.384

26.132

26.929

27.863

28.845

29.96

31.537

33.426

35.329

38.839

44.895

105.19

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

0 100 200 300 400 500 600

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

12 input layer hidden layer

1

output layer