< 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

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 80 100 120 140 160 180 200 220 240 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 = 16.7%, max possible = 26.4%

< 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 10 20 30 40 50 60 70 input node 2

flat

55.808

66.38

69.541

71.547

74.772

76.655

77.152

78.812

80.958

82.189

83.373

84.282

85.324

87.66

88.925

90.714

92.101

93.565

94.1

95.789

97.393

98.684

99.725

101.32

103.12

104.15

105.57

106.87

108.52

110.35

112.64

114.03

116.23

118.32

120.67

122.88

126.03

130.15

133.61

137.77

141.53

145.57

150.49

154.64

160.19

167.09

177.41

190.34

207.9

255.02

532.19

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 20 40 60 80 100 120 140

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

0.3 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 input node 3

flat

20.001

20.717

21.176

21.665

22.207

22.565

22.804

23.126

23.605

24.001

24.657

24.987

25.409

25.721

26.196

26.505

27.061

27.379

27.831

28.226

28.535

28.737

29.056

29.373

29.747

30.012

30.397

30.737

31.21

31.673

32.034

32.336

32.674

33.145

33.448

33.827

34.236

34.86

35.402

35.931

36.621

37.309

38.097

39.087

40.28

42.029

44.235

47.265

50.025

55.894

109.77

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

0.3 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 input node 4

flat

10 10.199

10.39

10.45

10.547

10.774

10.925

11.106

11.3

11.478

11.575

11.736

11.997

12.268

12.426

12.752

12.957

13.327

13.609

13.745

13.839

14.268

14.795

15.177

15.517

15.703

15.952

16.402

16.792

17.361

17.961

18.411

18.913

19.401

19.89

20.231

20.496

20.835

21.16

21.637

22.047

22.556

23.035

23.482

24.13

24.766

25.648

26.729

28.092

29.247

37.245

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 80 100 120 140 160

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

0.3 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 input node 5

flat

2.2042

3.3335

3.7279

4.0158

4.2922

4.5253

4.6472

4.8567

5.0108

5.1631

5.2393

5.3787

5.4523

5.5245

5.6344

5.7596

5.9098

6.0106

6.1061

6.2252

6.3073

6.4041

6.5124

6.6229

6.6422

6.7247

6.7756

6.8285

6.8731

6.9214

6.9963

7.0745

7.1662

7.2448

7.3575

7.398

7.4535

7.5329

7.5916

7.6851

7.7969

7.9146

7.9943

8.1433

8.2622

8.443

8.7017

8.9508

9.2936

9.8916

13.068

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 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

0.3 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

25.001

26.603

29.022

30.236

31.639

32.664

33.887

34.751

35.768

36.367

37.737

38.509

39.159

39.944

40.898

41.796

42.476

42.87

43.015

43.545

44.072

45.084

45.854

46.821

47.388

47.916

48.476

49.365

49.762

50.103

50.425

51.061

51.93

53.155

54.294

54.902

55.817

56.606

57.992

59.078

59.865

61.12

62.535

64.241

66.494

68.8

71.898

76.254

83.113

96.209

153.56

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 20 40 60 80 100 120 140 160

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

0.3 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 input node 7

flat

30.251

33.782

34.749

35.407

36.876

37.654

38.396

39.08

39.55

40.05

40.62

41.324

42.57

43.089

44.332

44.883

45.424

46.139

46.525

47.487

48.507

49.374

50.289

51.216

52.474

53.505

54.477

55.615

56.901

58.233

59.123

60.624

62.626

64.503

66.643

69.277

72.336

75.097

77.551

80.677

83.835

87.514

91.952

96.394

102.8

108.96

116.62

125.63

137.74

155.12

313.59

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 20 40 60 80 100 120 140

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

0.3 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 input node 8

flat

6.8032

28.439

31.89

33.047

33.795

34.251

34.97

35.551

36.399

37.133

37.777

38.541

38.948

39.28

39.721 40 40.992

41.818

42.598

43.242

43.811

44.111

44.671

45.351

45.887

46.388

46.959

47.852

48.315

48.75

49.384

50.536

51.413

52.223

53.06

53.62

54.547

55.516

56.503

57.614

58.392

59.644

61.522

63.289

65.29

68.047

71.625

76.948

84.885

103.9

207.08

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.1 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 20 40 60 80 100 120 140

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

0.3 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 input node 9

flat

55.808

65.989

69.332

71.359

73.894

75.225

76.652

77.152

78.632

79.363

80.958

81.954

83.196

83.626

84.759

85.964

87.632

88.649

90.033

91.414

92.125

93.115

94.077

95.368

96.321

97.343

98.401

99.333

100.31

101.9

103.12

104.03

104.82

106.05

107.04

108.45

110.05

111.45

113.15

114.34

115.64

117.12

118.94

120.57

122.18

124.72

127.61

133.1

140.59

153.68

282.53

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 80 100 120 140 160

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

0.3 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 input node 10

flat

0.33112

1.296

1.6245

1.8922

2.0311

2.1472

2.2545

2.3514

2.4267

2.4941

2.5498

2.5918

2.6357

2.6855

2.7348

2.7769

2.8117

2.8391

2.8535

2.8742

2.898

2.9132

2.9262

2.941

2.9568

2.9665

2.9799

2.989

2.9974

3.005

3.0151

3.0251

3.0372

3.0436

3.0526

3.0597

3.0675

3.0725

3.0771

3.0822

3.0917

3.095

3.1036

3.1103

3.1132

3.1167

3.1242

3.1297

3.1325

3.1354

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 80 100 120

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

0.3 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 input node 11

flat

0.00020504

0.013657

0.026052

0.047067

0.066723

0.084306

0.10102

0.12486

0.14382

0.16335

0.18082

0.20335

0.22473

0.24224

0.25875

0.27005

0.28921

0.3033

0.32293

0.33518

0.35133

0.36245

0.3732

0.38168

0.38814

0.39461

0.40218

0.41282

0.41786

0.42559

0.43577

0.44087

0.45145

0.45901

0.46791

0.47582

0.49235

0.50726

0.51778

0.52801

0.54534

0.5673

0.5794

0.60212

0.62426

0.64579

0.65444

0.69729

0.73973

0.8108

1.1101

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 80 100 120 140

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

0.3 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 input node 12

flat

0.22558

0.40295

0.41291

0.42025

0.42574

0.43415

0.43992

0.44833

0.45623

0.46212

0.4675

0.47372

0.4778

0.48292

0.48963

0.49328

0.49872

0.50345

0.51134

0.51681

0.52456

0.53214

0.53962

0.54678

0.55471

0.55916

0.56578

0.57266

0.5788

0.58849

0.59614

0.60343

0.61058

0.61995

0.62882

0.6381

0.6477

0.6559

0.66641

0.67552

0.68188

0.69803

0.71566

0.72724

0.74111

0.75664

0.78021

0.79648

0.85107

0.90124

1.1537

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 80 100 120 140

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

0.3 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 input node 13

flat

20.106

22.167

23.117

24.166

25.345

26.177

26.994

27.629

28.229

29.298

29.845

30.507

30.905

31.194

31.885

32.538

33.33

34.135

34.515

35.303

35.592

36.061

36.46

37.211

38.018

38.58

39.478

39.975

40.689

41.3

42.517

43.54

44.397

45.643

46.432

47.332

48.466

49.809

50.857

52.83

54.966

57.652

59.654

61.491

64.144

67.345

71.099

77.474

82.556

95.155

191.72

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 80 100 120 140

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

0.3 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 input node 14

flat

10.035

10.714

11.159

11.627

11.983

12.318

12.651

13.171

13.669

13.91

14.605

15.468

16.084

16.378

16.837

17.365

17.736

18.113

18.444

18.77

19.17

19.487

19.917

20.376

20.755

21.433

21.797

22.26

22.665

23.164

23.547

23.938

24.451

25.102

25.638

26.115

26.789

27.494

28.116

28.674

29.431

30.368

31.457

32.082

33.554

35.632

37.602

40.145

44.465

53.885

82.892

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 80 100 120 140

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

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

input layer hidden layer

1

output layer