< 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

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 80 100 120 140 160 180 200 220 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 = 25.5%, max possible = 37.1%

< 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 input node 2

flat

55.923

63.91

67.676

70.874

74.296

77.867

81.272

84.347

87.645

90.779

93.839

96.732

99.259

101.79

104.97

107.94

110.56

113.3

116.31

118.74

121.97

124.12

126.68

129.6

132.25

135.03

137.81

140.84

143.46

146.26

149.34

152.47

155.43

158.24

161.35

164.96

168.38

171.77

176.27

180.78

185.3

190.97

196.28

202.66

208.74

217.02

226.76

241.59

261.28

303.3

636.62

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 3

flat

20.002

20.896

21.76

22.556

23.203

23.88

24.545

25.102

25.679

26.298

26.946

27.532

28.193

28.785

29.389

29.88

30.447

31.067

31.629

32.24

32.836

33.422

34.142

34.755

35.446

36.166

36.911

37.668

38.672

39.528

40.33

41.36

42.073

42.962

43.93

44.869

45.923

47.246

48.6

49.931

51.412

53.388

55.368

57.001

59.359

61.769

64.497

67.541

72.455

80.027

162.43

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

10.375

10.858

11.367

11.876

12.326

12.81

13.302

13.744

14.229

14.642

15.162

15.611

16.047

16.53

16.943

17.335

17.81

18.242

18.677

19.167

19.577

20.009

20.346

20.654

20.944

21.26

21.518

21.838

22.139

22.505

22.82

23.204

23.63

23.997

24.388

24.863

25.318

25.829

26.368

26.881

27.303

27.971

28.728

29.481

30.178

31.207

32.615

34.464

38.066

71.486

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 5

flat

1.6322

2.9489

3.3818

3.7204

3.9584

4.1325

4.3117

4.4753

4.6284

4.8028

4.9648

5.149

5.3149

5.454

5.5984

5.7457

5.9038

6.0589

6.1718

6.302

6.4334

6.5543

6.6622

6.7652

6.8634

6.973

7.0859

7.2011

7.2977

7.4004

7.5092

7.6142

7.7276

7.8329

7.9293

8.0367

8.1449

8.2337

8.3547

8.4971

8.6232

8.7645

8.9201

9.0855

9.2655

9.4588

9.6512

9.9784

10.368

11.085

23.363

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 6

flat

25.009

25.675

26.474

27.408

28.45

29.495

30.96

32.366

34.165

35.921

37.37

38.823

40.533

41.889

43.344

44.634

45.756

46.984

48.291

49.556

50.909

52.297

53.5

54.842

55.93

57.239

58.673

59.973

61.313

62.512

63.989

65.123

66.236

67.546

69.077

70.673

72.31

73.801

75.297

76.585

78.183

80.529

82.694

85.335

88.656

91.782

95.927

100.43

109.11

121.55

203.4

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 80 100 120 140 160

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 7

flat

30.123

35.049

36.8

38.467

40.272

41.888

43.315

44.777

46.246

47.864

49.326

50.73

51.993

53.515

55.098

56.627

58.338

59.902

61.492

63.078

64.716

66.149

67.576

69.263

70.789

72.338

74.086

75.769

77.603

79.74

81.664

83.651

85.931

88.207

90.885

93.78

96.505

99.757

103.48

106.08

110.57

114.34

118.34

122.59

128.03

135.32

144.11

155.52

171.27

201.89

435.59

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 8

flat

3.6793

29.496

32.666

34.72

35.91

37.295

38.404

39.655

40.893

41.838

43.088

44.28

45.265

46.301

47.344

48.374

49.44

50.398

51.439

52.565

53.528

54.671

55.777

56.892

58.211

59.431

60.53

61.576

62.855

63.929

65.168

66.367

67.564

68.872

70.079

71.201

72.73

74.071

75.715

77.429

79.41

81.172

83.179

85.919

88.384

92.269

96.273

102.05

109.82

122.04

257.82

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 9

flat

55.923

63.653

66.228

69.115

71.567

74.184

77.092

79.862

82.291

84.687

87.095

89.895

92.24

94.455

96.698

98.712

100.78

103.05

105.54

107.74

110.3

112.02

114.6

116.85

119.15

121.27

123.18

125.09

127.19

129.42

131.31

133.59

135.53

137.45

139.54

141.8

144.14

146.61

148.99

151.97

154.29

157.03

160.26

163.81

167.25

171.84

177.65

182.89

190.44

204.17

382.73

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

0.051799

1.2987

1.6826

1.8689

2.0296

2.1617

2.2468

2.323

2.3862

2.452

2.4968

2.5473

2.5954

2.6412

2.6781

2.7139

2.7482

2.7805

2.8048

2.8327

2.8578

2.8794

2.9002

2.9163

2.9329

2.9492

2.9635

2.9767

2.99

3.0003

3.0098

3.0191

3.0289

3.0365

3.0453

3.0532

3.0616

3.0682

3.075

3.0813

3.0872

3.0925

3.0981

3.1035

3.1094

3.1134

3.1188

3.1246

3.1306

3.1362

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 80 100 120 140

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

0.00010598

0.01862

0.034502

0.050074

0.064059

0.079179

0.090065

0.10191

0.11602

0.12875

0.14046

0.14972

0.16091

0.17192

0.1826

0.19313

0.20256

0.21156

0.22002

0.22792

0.23581

0.24488

0.25243

0.26045

0.26862

0.27665

0.2861

0.29569

0.30311

0.31322

0.32283

0.33131

0.34133

0.35041

0.36023

0.3732

0.38464

0.39962

0.41327

0.42406

0.43844

0.45649

0.47203

0.49128

0.51221

0.53343

0.56059

0.60228

0.64875

0.72054

1.1253

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

0.20001

0.21524

0.22464

0.23549

0.24572

0.25502

0.26621

0.27494

0.28428

0.29303

0.29982

0.30701

0.31298

0.32152

0.32742

0.33431

0.34185

0.34889

0.3563

0.364

0.37211

0.37978

0.38734

0.3948

0.40165

0.41029

0.41824

0.42604

0.43398

0.44341

0.45244

0.46142

0.46982

0.47876

0.48798

0.49824

0.5101

0.52125

0.53492

0.54728

0.55932

0.57349

0.59043

0.60978

0.62897

0.64815

0.67659

0.71026

0.75017

0.82842

1.1285

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 13

flat

20.052

22.183

23.424

24.475

25.299

26.194

27.013

27.741

28.539

29.399

30.083

30.679

31.326

31.993

32.728

33.394

34.139

34.859

35.561

36.294

36.971

37.804

38.488

39.32

40.151

41.067

41.945

42.715

43.663

44.54

45.527

46.421

47.391

48.682

49.774

51.054

52.228

53.718

55.103

56.855

58.924

60.75

62.845

64.589

66.876

69.894

73.193

77.568

83.396

94.416

201.33

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 14

flat

10.003

11.23

12.11

12.743

13.348

14.035

14.626

15.192

15.661

16.194

16.737

17.259

17.833

18.313

18.798

19.345

19.816

20.307

20.704

21.135

21.538

21.893

22.275

22.675

23.042

23.454

23.823

24.256

24.662

25.122

25.46

25.899

26.339

26.858

27.306

27.787

28.452

28.994

29.56

30.279

30.844

31.589

32.394

33.367

34.386

35.559

36.716

38.989 42 46.084

78.733

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

input layer hidden layer

1

output layer