< 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

50

100

150

200

250 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 = 18.6%, max possible = 26.5%

< 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 10 20 30 40 50 60 70 input node 2

flat

55.808

68.543

71.005

74.314

76.98

77.573

79.977

81.553

83.251

84.353

87.26

88.65

90.709

92.932

93.785

96.207

97.245

98.401

99.478

100.76

102.45

104.81

106.72

108.25

110.25

113.07

114.7

116.99

118.68

120.39

122.38

124.35

126.91

128.79

131.03

133.34

135.03

137.97

141.1

144.38

147.77

151.87

157.18

160.99

165.92

173.85

181.62

192.02

209.51

233.82

519.39

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 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 3

flat

20.001

20.734

21.169

21.579

22.345

22.712

22.965

23.407

23.902

24.365

24.879

25.311

25.653

25.994

26.333

26.752

27.042

27.588

27.865

28.335

28.685

29.046

29.368

29.694

29.962

30.188

30.521

30.937

31.465

31.853

32.283

32.684

33.005

33.377

33.785

34.309

34.778

35.176

35.467

35.908

36.447

36.996

37.939

38.845

39.903

41.117

42.688

44.393

46.8

52.22

88.451

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 4

flat

10.001

10.34

10.485

10.614

10.862

10.977

11.243

11.504

11.734

12.107

12.314

12.63

12.947

13.462

13.654

13.799

14.013

14.463

14.873

15.352

15.679

15.963

16.327

16.722

16.997

17.561

17.96

18.354

18.746

19.156

19.803

20.231

20.504

20.846

21.266

21.599

21.896

22.32

22.696

23.116

23.726

24.159

24.687

25.286

25.818

26.467

27.255

28.137

28.976

30.486

38.49

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 80 100 120 140

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 5

flat

2.0432

3.5163

3.9109

4.2172

4.5239

4.648

4.891

5.0555

5.1674

5.336

5.449

5.5244

5.6036

5.7467

5.9017

6.0163

6.1145

6.2592

6.3811

6.5274

6.6112

6.663

6.7685

6.8281

6.8725

6.9213

6.984

7.0554

7.1279

7.1912

7.2704

7.3694

7.4069

7.5111

7.5815

7.6528

7.7683

7.8565

7.9747

8.083

8.1474

8.2651

8.3997

8.5268

8.7007

8.8454

9.0272

9.3338

9.5669

10.181

16.374

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 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 80 input node 6

flat

25.013

27.346

30.05

31.25

32.655

34.133

34.751

36.013

37.131

38.321

38.905

39.812

41.03

42.422

42.873

43.108

43.89

44.957

45.854

46.728

47.389

47.92

48.66

49.362

49.99

50.549

51.756

52.575

53.712

54.457

55.368

56.21

56.88

57.875

58.621

59.878

60.852

61.812

63.112

64.384

65.447

67.017

68.421

70.587

72.849

75.746

79.6

82.342

87.232

98.09

186.4

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 7

flat

30.251

34.642

35.407

37.215

38.386

38.882

39.39

40.078

40.649

41.908

42.721

43.939

44.91

45.912

46.525

47.356

48.589

49.391

50.483

51.379

52.36

53.792

55.304

56.214

57.489

58.614

59.246

60.378

61.543

62.679

63.5

64.839

66.881

69.164

71.653

73.587

76.527

77.601

79.754

82.588

85.749

88.592

92.114

95.772

100.79

105.17

111.67

120.38

132.11

156.17

309.66

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 8

flat

7.9288

28.188

32.146

33.731

34.374

35.524

36.393

37.188

37.963

38.631

38.947

39.497

39.803

40.513

41.127

42.215

43.299

44.109

44.839

45.376

46.015

46.786

47.52

48.226

48.75

49.226

49.99

50.686

51.536

52.55

53.331

54.181

54.949

55.77

56.639

57.437

58.662

59.509

60.488

61.729

62.877

64.079

65.813

67.596

69.593

71.976

74.295

78.582

87.513

96.784

201.89

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 80 input node 9

flat

55.808

67.39

70.682

71.36

74.318

76.652

77.065

78.937

79.996

81.268

82.511

83.514

85.476

87.056

88.65

90.18

91.52

92.932

94.074

95.86

96.86

98.002

98.598

99.577

100.67

101.71

103.41

104.98

106.4

107.41

108.87

110.42

112.5

114.21

115.17

116.71

117.87 119 120.53

122.06

123.65

125.5

127.18

129.09

130.89

132.39

134.75

138.21

143.6

153.26

266.47

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 80 input node 10

flat

0.33804

1.2519

1.6409

1.83

2.0271

2.1798

2.3028

2.3788

2.4365

2.4991

2.5667

2.6102

2.6627

2.7056

2.7341

2.7688

2.8013

2.8291

2.8513

2.8602

2.8834

2.8993

2.9174

2.9357

2.9496

2.9585

2.9687

2.98

2.9916

3.0038

3.0147

3.0251

3.0347

3.0381

3.0447

3.0528

3.0604

3.067

3.0721

3.0787

3.0868

3.0939

3.1001

3.1037

3.1093

3.1139

3.1198

3.1269

3.1323

3.1378

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 80 input node 11

flat

5.2929e-05

0.019795

0.045971

0.060765

0.077232

0.094471

0.10645

0.12595

0.14609

0.15725

0.16969

0.18884

0.20392

0.22693

0.24139

0.26114

0.27826

0.29881

0.3128

0.32763

0.33927

0.3533

0.3658

0.37514

0.38301

0.39116

0.39918

0.40866

0.41711

0.42548

0.43256

0.4391

0.4467

0.45222

0.45903

0.46718

0.47656

0.49448

0.50772

0.52223

0.53705

0.55813

0.5769

0.59401

0.61833

0.63874

0.65231

0.67399

0.71749

0.77423

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 80 input node 12

flat

0.21933

0.40689

0.41363

0.42124

0.42644

0.43271

0.43842

0.445

0.45184

0.45614

0.46029

0.46674

0.47249

0.47813

0.4835

0.48934

0.49684

0.50254

0.50692

0.51308

0.51774

0.52456

0.53122

0.53768

0.54243

0.54946

0.55542

0.56212

0.56942

0.57709

0.58379

0.59229

0.60167

0.61524

0.62957

0.63862

0.65077

0.65908

0.66596

0.67125

0.67824

0.69012

0.70311

0.72018

0.73285

0.74965

0.76341

0.78016

0.79646

0.86286

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 80 input node 13

flat

20.096

22.167

23.344

24.853

25.831

26.817

27.28

28.082

28.933

29.605

30.129

30.514

30.905

31.401

32.275

32.675

33.213

34.073

34.816

35.303

35.592

36.054

36.447

37.308

38.103

38.703

39.478

40.07

40.928

41.485

42.41

43.4

44.395

45.274

46.308

47.146

48.683

50.106

51.284

53.177

55.066

57.427

60.087

62.025

64.074

67.327

70.712

77.342

83.138

89.906

192.37

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

10.052

10.874

11.346

12.155

12.757

13.7

13.887

14.542

15.447

16.005

16.286

16.708

17.04

17.719

18.03

18.309

18.772

19.169

19.827

20.257

20.599

20.967

21.531

21.818

22.299

22.76

23.204

23.667

24.257

24.958

25.579

26.236

27.041

27.485

28.054

28.416

29.098

29.805

30.468

31.271

32.044

33.131

34.358

35.598

37.365

39.121

41.308

44.353

47.887

54.557

94.426

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 80 100 120 140 160

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

1

2

3

4

5

6

input layer hidden layer

1

output layer