< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

-0.6

-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 = 19.8%, max possible = 26.0%

< 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 input node 2

flat

56.761

67.39

71.667

75.053

77.064

79.117

81.001

83.416

85.256

86.571

88.355

92.483

93.658

95.504

98.323

99.718

101.57

103.6

105.59

107.47

108.9

112.75

115.33

117.93

120.29

122.96

125.42

128.5

131.33

133.34

134.46

136.77

139.94

142.08

145.78

148.41

151.88

154.57

158.92

162.71

167.3

170.91

177.36

183.86

191.09

199.15

210.43

222.34

236.78

270.77

469.88

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

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 0.3 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 input node 3

flat

20.001

20.985

21.466

22.162

22.563

23.067

23.621

23.998

24.723

25.064

25.257

25.565

25.799

26.305

27.019

27.223

27.649

28.107

28.655

29.049

29.391

29.897

30.358

30.742

31.194

31.679

32.103

32.37

32.785

33.45

33.84

34.197

34.768

35.289

35.74

36.291

36.673

37.281

37.959

39.05

40.081

40.92

41.694

42.889

44.201

46.002

47.668

49.487

53.745

59.66

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 10 20 30 40 50 60 70 80

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 0.3 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 input node 4

flat

10.004

10.289

10.45

10.604

10.786

11.051

11.258

11.542

11.872

12.078

12.315

12.719

12.947

13.583

13.688

13.911

14.395

14.777

15.203

15.677

15.818

16.327

16.705

17.184

17.704

18.376

18.797

19.144

19.774

20.248

20.571

20.836

21.171

21.539

21.792

22.106

22.439

22.758

23.25

23.78

24.142

24.508

24.886

25.45

25.963

26.685

27.608

28.568

30.128

32.065

38.094

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

0.2 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 input node 5

flat

2.1059

3.5459

4.1199

4.3553

4.5571

4.8007

5.0114

5.1674

5.2907

5.4438

5.5833

5.7466

5.9097

6.0052

6.1348

6.2855

6.4511

6.6345

6.6971

6.7621

6.8317

6.9301

7.0157

7.0927

7.1616

7.2299

7.3558

7.4704

7.533

7.6258

7.7336

7.8496

7.951

8.0401

8.1263

8.2267

8.2957

8.417

8.5024

8.6849

8.79

8.9511

9.0758

9.2343

9.4094

9.6184

9.9509

10.278

10.853

11.691

18.67

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 10 20 30 40 50 60 70 80 90

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 0.3 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 input node 6

flat

25.01

28.028

30.393

31.168

32.803

34.442

35.833

37.097

38.504

38.883

40.358

41.25

42.36

43.145

44.025

45.2

46.039

47.149

47.922

49.362

50.178

50.904

52.246

53.425

54.364

55.664

57.006

57.966

58.388

59.25

60.254

61.365

63.355

64.411

66.051

67.399

69.444

71.145

72.807

74.699

76.923

79.044

82.16

84.805

86.892

90.458

95.564

100.61

107.4

119.75

186.53

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 10 20 30 40 50 60 70 80 90

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 0.3 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

30.309

34.515

35.406

37.168

38.19

38.851

39.617

41.097

41.873

42.63

43.662

44.601

45.021

46.489

48.323

49.395

50.61

52.266

53.798

55.207

56.77

58.331

59.267

61.016

62.521

63.428

65.125

66.812

68.242

69.548

70.969

73.066

75.404

77.089

79.353

81.447

83.6

86.252

88.918

91.708

94.241

96.668

100.39

105.92

110.26

115.13

120.11

129.25

140.25

163.1

280.95

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

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 0.3 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 input node 8

flat

5.6064

28.513

32.44

33.801

34.668

35.526

36.928

37.822

38.559

39.113

39.748

40.549

41.354

41.873

42.948

43.727

44.344

44.942

45.886

46.756

48.174

48.746

49.238

50.051

50.876

51.728

53.061

53.954

55.181

56.39

57.898

59.114

60.442

61.436

62.444

64.001

65.261

66.703

68.198

70.146

72.165

74.055

75.874

78.997

81.405

85.059

90.533

97.34

106.26

117.81

191.88

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

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 0.3 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 input node 9

flat

56.761

66.415

69.94

72.011

75.515

77.043

78.347

80.567

81.553

84.226

85.327

86.571

88.318

89.956

92.137

93.211

94.607

95.913

97.34

98.761

100.41

101.63

103.37

104.68

106.11

108.07

110.46

112.5

114.43

115.78 117 118.57

120.85

123.19

125.4

127.47

129.8

132.18

134.2

136.38

139.14

141.27

144.09

147.77

151.46

154.61

158.36

163.3

168.19

181.26

282.53

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

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 0.3 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 input node 10

flat

0.21956

1.2971

1.6778

1.937

2.0736

2.1939

2.306

2.3847

2.4762

2.5408

2.568

2.6124

2.6556

2.698

2.7395

2.7839

2.8114

2.8389

2.8517

2.8635

2.8803

2.8969

2.9099

2.9261

2.9411

2.9496

2.9582

2.9741

2.9828

2.9921

3.0038

3.0137

3.0282

3.0379

3.047

3.0553

3.0632

3.0681

3.0748

3.0787

3.085

3.094

3.102

3.1047

3.1131

3.1177

3.1233

3.1289

3.133

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 10 20 30 40 50 60 70 80

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 0.3 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 11

flat

0.000664

0.011281

0.033185

0.049035

0.06953

0.084765

0.11109

0.13271

0.15295

0.17183

0.18915

0.20482

0.22218

0.23491

0.25488

0.26823

0.28205

0.30039

0.32169

0.33269

0.3411

0.34887

0.35956

0.36556

0.37321

0.37758

0.38676

0.39548

0.40407

0.41007

0.41858

0.42548

0.43329

0.4391

0.44644

0.4529

0.46421

0.47586

0.49475

0.51035

0.5191

0.53555

0.55173

0.57364

0.59958

0.61057

0.63975

0.65768

0.69733

0.78244

1.0634

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

0.2 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 12

flat

0.21933

0.40538

0.41104

0.41498

0.42051

0.42561

0.42888

0.43411

0.43753

0.44377

0.4468

0.45261

0.45843

0.46231

0.46858

0.47429

0.47793

0.48286

0.48746

0.49144

0.49737

0.50254

0.50936

0.51555

0.52233

0.53051

0.53766

0.54283

0.55188

0.55695

0.5636

0.57239

0.58063

0.59148

0.60547

0.61651

0.62957

0.63532

0.64611

0.65776

0.66729

0.67824

0.69231

0.70309

0.72567

0.74691

0.75824

0.77924

0.80827

0.90674

1.1266

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

0.2 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 input node 13

flat

20.135

22.872

23.865

25.211

25.921

26.819

27.686

28.486

29.218

29.991

30.515

31.133

31.833

32.707

33.159

33.95

34.861

35.419

36.013

36.544

37.213

38.072

39.02

39.491

40.128

41.138

42.058

43.041

43.914

44.976

45.814

46.528

47.788

48.98

50.552

51.336

52.792

54.951

56.212

57.631

58.826

60.439

62.637

64.441

66.716

69.656

73.956

77.399

82.848

90.77

194.38

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 10 20 30 40 50 60 70 80 90

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 0.3 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 input node 14

flat

10.009

10.887

11.344

12.193

12.474

13.232

13.884

14.671

15.115

15.909

16.459

16.781

17.257

17.746

18.209

18.752

18.996

19.431

19.937

20.453

21.081

21.68

22.17

22.584

23.035

23.472

23.883

24.552

24.898

25.403

25.894

26.403

27.014

27.491

28.061

28.613

29.181

29.648

30.57

31.535

32.35

33.089

34.809

35.82

37.161

38.742

40.617

43.453

46.738

53.269

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

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 0.3 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