< 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

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 50 100 150 200 250 300 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 = 26.2%, max possible = 37.9%

< 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 input node 2

flat

55.923

64.138

67.774

70.788

74.27

77.56

80.831

84.247

86.778

90.34

93.729

96.574

99.155

102.01

104.96

107.73

110.31

112.94

115.69

118.64

121.3

124.21

126.71

129.1

131.77

134.02

136.86

139.54

142.01

144.35

147.18

149.87

152.91

155.84

159.04 162 165 168.57

172.58

177.03

181.35

186.18

192.31

197.84

205.75

215.27

225.1

235.54

253.05

288.74

771.46

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 3

flat

20.01

21.022

21.746

22.48

23.203

23.9

24.598

25.267

25.903

26.428

27.135

27.757

28.419

29.001

29.572

30.15

30.724

31.255

31.848

32.495

33.149

33.859

34.51

35.08

35.715

36.397

37.101

37.707

38.402

39.144

39.761

40.577

41.408

42.217

43.099

44.141

45.022

45.998

47.227

48.514

49.646

51.174

52.924

54.637

56.605

58.458

60.555

63.664

67.263

74.103

162.43

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 80 100 120 140 160 180 200 220

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 4

flat

10.001

10.455

10.973

11.394

11.931

12.401

12.924

13.406

13.893

14.402

14.915

15.359

15.874

16.403

16.93

17.491

17.979

18.514

19.052

19.559

20.04

20.412

20.713

21.086

21.5

21.874

22.213

22.575

22.953

23.308

23.654

24.043

24.516

24.932

25.296

25.759

26.129

26.608

27.056

27.605

28.19

28.853

29.532

30.298

31.123

31.981

32.994

34.466

36.5

40.28

70.768

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

purity

-3 -2 -1 0 1 2 3

events

0 50 100 150 200

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 5

flat

1.5522

2.9321

3.3423

3.6274

3.8819

4.0754

4.2544

4.4185

4.5756

4.7433

4.928

5.1245

5.3146

5.4638

5.6216

5.7582

5.9048

6.0429

6.1725

6.2985

6.4223

6.5451

6.668

6.7794

6.8923

6.9909

7.106

7.211

7.3207

7.4182

7.5252

7.6105

7.7125

7.8201

7.9249

8.0253

8.1372

8.237

8.3577

8.4807

8.5823

8.6978

8.8272

8.9713

9.1412

9.3261

9.5495

9.8377

10.247

10.972

20.668

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 80 100 120 140 160 180 200

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 6

flat

25.001

25.669

26.507

27.396

28.299

29.502

30.863

32.209

33.611

35.205

36.763

38.165

39.729

41.265

42.725

44.123

45.473

46.59

47.967

49.377

50.81

52.19

53.394

54.816

56.207

57.287

58.518

59.949

61.269

62.532

63.72

64.863

66.109

67.495

68.684

70.169

71.691

72.976

74.622

75.986

77.61

79.382

81.361

83.537

85.769

88.762

92.249

97.362

104.84

116.27

280.72

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 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 0.2 0.4 0.6 0.8 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 7

flat

30.189

35.076

37.107

38.645

40.206

41.723

43.189

44.694

46.339

48.06

49.694

51.217

52.496

54.007

55.366

56.961

58.778

60.277

61.672

63.053

64.584

65.793

67.073

68.514

69.893

71.439

72.913

74.548

76.051

77.758

79.431

81.182

82.954

85.172

87.657

90.174

92.507

96.045

99.169

102.96

107.11

111.82

116.13

121.03

126.88

133.36

143.29

155.33

169.63

196.13

517.96

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 0.2 0.4 0.6 0.8 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 8

flat

3.6793

29.139

32.357

34.66

36.101

37.295

38.506

39.637

40.739

41.809

42.935

44.138

45.107

46.307

47.438

48.668

49.69

50.721

51.718

52.801

53.85

55.075

56.158

57.376

58.484

59.782

60.777

61.782

62.907

64.062

65.062

66.199

67.507

68.807

70.047

71.304

72.484

73.844

75.375

76.835

78.356

79.764

81.571

83.78

86.148

88.34

91.752

96.853

104.13

117.7

304.73

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 80 100 120 140 160 180 200 220 240

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 0.2 0.4 0.6 0.8 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 9

flat

55.923

63.627

66.488

69.063

71.415

74.128

76.86

79.555

81.903

84.419

86.343

88.745

91.571

94.009

96.367

98.593

101.15

103.62

106.05

108.13

110.3

112.52

114.63

117.02

119.13

121.33

124.01

126.3

128.19

130.27

132.43

134.54

136.4

138.58

140.52

142.35

144.29

146.39

148.44

150.77 153 155.73

158.08

161.24

164.11

167.65

171.56

176.62

183.44

195.36

385.88

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 10

flat

0.02064

1.397

1.719

1.897

2.0478

2.1709

2.2906

2.3729

2.4447

2.5115

2.5596

2.6048

2.6453

2.6838

2.7156

2.7507

2.7778

2.8055

2.8301

2.8562

2.8788

2.8971

2.9136

2.9282

2.9457

2.9612

2.9734

2.9854

2.9974

3.0084

3.0175

3.026

3.0343

3.0426

3.0513

3.058

3.0652

3.0723

3.0783

3.0838

3.0895

3.0949

3.1009

3.106

3.1107

3.1158

3.1217

3.1271

3.1323

3.137

3.1416

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

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 11

flat

2.3127e-05

0.018836

0.033121

0.049096

0.061447

0.073821

0.087351

0.10018

0.11305

0.12419

0.13607

0.14735

0.15801

0.16919

0.17943

0.18875

0.19745

0.20604

0.21376

0.22189

0.2292

0.23791

0.24657

0.25593

0.26341

0.2722

0.27975

0.28919

0.29936

0.30713

0.31655

0.32586

0.33453

0.3448

0.35552

0.36629

0.37717

0.38976

0.4016

0.41262

0.42674

0.44303

0.46028

0.4794

0.49881

0.52157

0.55138

0.59034

0.64088

0.72415

1.1009

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 12

flat

0.20012

0.21245

0.2224

0.2329

0.24374

0.25191

0.26084

0.26907

0.2777

0.28489

0.2926

0.30081

0.30839

0.31664

0.32471

0.33194

0.33919

0.34715

0.35443

0.36141

0.36923

0.37597

0.38276

0.39104

0.39886

0.40567

0.41335

0.42187

0.42937

0.4361

0.44422

0.4535

0.46273

0.47309

0.48314

0.49423

0.50633

0.51811

0.52964

0.54144

0.55594

0.57093

0.58701

0.60439

0.62631

0.64626

0.6719

0.70142

0.74798

0.82665

1.1158

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 80 100 120 140 160 180 200 220

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 13

flat

20.052

22.256

23.51

24.669

25.624

26.491

27.347

28.156

29.08

29.902

30.624

31.186

31.882

32.615

33.371

34.061

34.743

35.503

36.189

36.903

37.491

38.057

38.7

39.534

40.299

40.922

41.785

42.547

43.32

44.084

45.076

45.872

46.845

47.849

48.904

50.08

51.168

52.389

53.702

55.171

56.726

58.519

60.294

62.221

64.077

66.721

69.511

73.374

77.944

87.038

199.64

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 80 100 120 140 160 180 200 220

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 input node 14

flat

10.003

11.288

12.139

12.813

13.491

14.212

14.845

15.396

15.974

16.578

17.153

17.753

18.324

18.957

19.519

20.111

20.647

21.166

21.683

22.197

22.664

23.142

23.516

23.91

24.342

24.814

25.227

25.654

26.076

26.519

27.014

27.442

27.938

28.409

28.927

29.563

30.132

30.684

31.272

31.906

32.671

33.398

34.119

34.968

36.115

37.49

39.074

40.907

43.11

47.463

87.102

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 80 100 120 140 160 180 200 220 240

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

input layer hidden layer

1

output layer