< 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

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

0 100 200 300 400 500 600 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 = 31.7%, max possible = 38.2%

< 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 20 40 60 80 100 120 140 160 180 200 input node 2

flat

55.883

64.235

66.653

68.735

70.474

71.778

73.207

74.313

75.327

76.35

77.489

78.475

79.54

80.49

81.384

82.431

83.714

85.406

87.143

89.001

90.824

92.739

94.638

96.429

98.766

100.55

102.26

104.43

106.1

108.05

110.04

111.88

113.83

116.15

118.4

121.3

124.31

127.83

131.63

135.73

139.46 144 149.61

155.33

162.37

170.3

178.81

191.72

211.06

241.67

893.97

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 50 100 150 200 250 300 350

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 80 100 120 140 160 180 input node 3

flat

20.001

20.55

20.943

21.402

21.818

22.114

22.506

22.892

23.269

23.605

23.906

24.251

24.583

24.933

25.277

25.541

25.816

26.149

26.479

26.811

27.153

27.581

27.995

28.376

28.766

29.209

29.63

30.087

30.571

31.078

31.621

32.141

32.654

33.262

33.873

34.495

35.138

35.736

36.66

37.438

38.456

39.247

40.298

41.522

42.93

44.18

46.354

49.035

53.447

61.514

151.03

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 4

flat

10.001

10.178

10.314

10.481

10.664

10.84

10.996

11.196

11.35

11.536

11.728

11.93

12.132

12.323

12.552

12.74

12.974

13.189

13.424

13.633

13.869

14.083

14.317

14.559

14.814

15.049

15.315

15.558

15.846

16.1

16.42

16.779

17.103

17.456

17.816

18.171

18.599

18.958

19.392

19.829

20.287

20.787

21.323

21.935

22.65

23.546

24.582

25.84

27.583

31.46

67.67

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 5

flat

1.7927

3.0926

3.5633

3.8791

4.1048

4.2891

4.4469

4.6179

4.7608

4.9027

5.0174

5.1186

5.2289

5.3303

5.4353

5.521

5.6034

5.6809

5.7685

5.8392

5.9136

5.9817

6.0421

6.1178

6.1905

6.2613

6.3192

6.3911

6.4551

6.5329

6.6089

6.6893

6.7712

6.8335

6.919

7.0053

7.0845

7.173

7.2714

7.3635

7.4572

7.5805

7.7149

7.8493

7.993

8.1605

8.3746

8.6025

8.9706

9.5747

18.192

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 50 100 150 200 250

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 80 100 120 140 160 180 input node 6

flat

25 26.478

27.627

28.746

29.729

30.76

31.695

32.557

33.316

34.009

34.751

35.46

36.193

36.82

37.279

37.754

38.351

38.907

39.399

40.076

40.649

41.204

41.83

42.407

43.054

43.777

44.564

45.366

46.34

47.078

48.043

48.965

49.772

50.751

51.624

52.48

53.53

54.614

55.695

56.796

58.116

59.284

60.645

62.195

63.989

65.87

68.923

72.846

78.653

87.961

250.62

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 50 100 150 200 250 300

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 80 100 120 140 160 180 200 input node 7

flat

30.19

33.062

34.28

35.32

36.007

36.765

37.222

37.764

38.246

38.763

39.28

39.676

40.262

40.777

41.288

41.895

42.545

43.356

44.214

45.104

46.02

47.067

48.144

49.286

50.534

51.837

53.083

54.24

55.547

56.896

58.237

59.571

61.197

63.422

65.659

67.904

70.805

73.645

76.705

79.931

83.091

87.185

91.744

97.453

103.05

109.06

118.04

128.94

145.18

169.55

490.9

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 50 100 150 200 250 300 350

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 80 100 120 140 160 180 input node 8

flat

2.4065

26.468

30.74

31.924

33.023

33.848

34.596

35.141

35.646

36.219

36.729

37.246

37.601

38.007

38.357

38.838

39.265

39.792

40.26

40.674

41.131

41.663

42.226

42.877

43.476

44.158

44.905

45.674

46.439

47.213

48.077

48.943

49.681

50.569

51.495

52.41

53.333

54.37

55.327

56.477

57.659

58.918

60.302

62.059

64.131

66.786

69.872

74.301

80.115

90.226

406.55

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 50 100 150 200 250 300 350

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 80 100 120 140 160 180 200 input node 9

flat

55.883

63.822

66.146

68.018

69.716

70.873

72.082

73.311

74.276

75.137

76.106

77.039

77.979

78.765

79.586

80.469

81.234

82.1

83.16

84.185

85.482

86.771

88.02

89.362

90.928

92.36

93.797

95.437

96.657

98.5

99.975

101.32

102.85

104.47

105.96

107.34

108.68

110.25

111.65

112.99

114.48

116.24

117.88

119.86

122.08

124.63

128.62

132.91

140.53

156.03

446.33

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 50 100 150 200 250 300 350 400

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 80 100 120 140 160 180 input node 10

flat

0.29456

1.2855

1.5942

1.8517

2.0087

2.1502

2.2408

2.3286

2.4085

2.4795

2.5312

2.5902

2.6418

2.6881

2.7253

2.7617

2.7952

2.8285

2.8506

2.8711

2.8938

2.9121

2.9288

2.9442

2.9577

2.9696

2.9818

2.9904

2.9992

3.0089

3.018

3.0265

3.0336

3.042

3.0504

3.058

3.0642

3.0714

3.0772

3.0834

3.0882

3.0944

3.0992

3.1043

3.11

3.1157

3.1199

3.1249

3.1302

3.1361

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 50 100 150 200 250

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 80 100 120 140 input node 11

flat

1.1923e-05

0.0095609

0.022632

0.036797

0.055355

0.072641

0.088093

0.10558

0.12058

0.13862

0.15408

0.16765

0.18237

0.19689

0.20786

0.21979

0.23143

0.24275

0.25402

0.26772

0.28071

0.29337

0.3049

0.31715

0.32985

0.34186

0.35325

0.36546

0.37836

0.39155

0.40297

0.41478

0.42862

0.44189

0.45501

0.46756

0.48172

0.49701

0.51064

0.52431

0.53872

0.55404

0.57051

0.5893

0.61194

0.63617

0.66574

0.70114

0.73092

0.79812

1.1446

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 50 100 150 200 250 300

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 80 100 120 140 input node 12

flat

0.20007

0.22364

0.24402

0.25868

0.27582

0.29361

0.31194

0.32739

0.34452

0.35939

0.37309

0.38669

0.39876

0.40918

0.41942

0.4286

0.43859

0.44637

0.45629

0.46579

0.47563

0.48545

0.49301

0.50204

0.5103

0.51826

0.52666

0.53526

0.54383

0.55118

0.55961

0.56688

0.57689

0.58647

0.5966

0.60781

0.61742

0.62907

0.63933

0.65398

0.66589

0.67819

0.69461

0.71053

0.727

0.74291

0.76675

0.7951

0.82297

0.87223

1.145

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 50 100 150 200 250

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 80 100 120 140 160 input node 13

flat

20.041

22.207

23.267

24.362

25.38

26.085

26.793

27.405

28.191

28.831

29.383

30.062

30.676

31.261

31.959

32.614

33.322

34.029

34.68

35.338

36.045

36.855

37.566

38.291

39.076

40.011

40.896

41.74

42.621

43.611

44.559

45.723

46.848

48.329

49.516

50.786

52.326

53.824

55.526

57.327

59.48

61.625

64.379

66.9

70.017

73.741

77.692

82.582

89.912

100.74

203.59

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 50 100 150 200 250 300

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 80 100 120 140 160 input node 14

flat

10.03

10.907

11.446

11.891

12.39

12.843

13.23

13.628

14.019

14.379

14.704

15.102

15.433

15.779

16.23

16.638

17.008

17.399

17.822

18.223

18.689

19.074

19.515

20.042

20.526

21.007

21.568

22.022

22.518

23.072

23.663

24.235

24.852

25.652

26.311

26.985

27.715

28.554

29.52

30.401

31.584

33.094

34.392

35.75

37.366

39.603

42.086

44.918

49.978

56.76

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

purity

-3 -2 -1 0 1 2 3

events

0 50 100 150 200 250 300

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

5

6

7

8

9

10 input layer hidden layer

1

output layer