< 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 0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

0.004

0.0045

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

0 500

1000

1500

2000

2500

3000 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 = 36.8%

< 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 50 100 150 200 250 300 350 400 input node 2

flat

60.005

65.609

68.471

70.708

72.343

73.987

75.54

76.883

78.392

79.863

81.276

82.83

84.655

86.834

89.151

91.694

94.8

97.679

101.17

104.61

108.16

111.72

115.25

118.94

122.31

125.66

129.11

132.58

135.84

139.13

142.31

145.64

149.11

152.63

156.24

159.72

163.71

168.3

172.85

177.23

181.81

187.27

192.86

199.93

207.21

216.92

227.75

242.58

264.4

299.74

826.19

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 3

flat

20 20.667

21.329

21.799

22.28

22.742

23.135

23.582

24.077

24.54

24.991

25.446

25.916

26.384

26.842

27.289

27.785

28.294

28.768

29.308

29.864

30.508

31.173

31.83

32.357

33.111

33.883

34.666

35.506

36.382

37.328

38.254

39.171

40.13

41.253

42.348

43.539

44.877

46.118

47.687

49.336

51.016

52.956

55.372

57.504

60.453

63.586

67.536

72.603

81.283

201.7

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

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 4

flat

10 10.285

10.496

10.761

11.036

11.328

11.634

11.9

12.213

12.55

12.898

13.273

13.604

13.92

14.211

14.593

15.019

15.367

15.801

16.192

16.592

16.998

17.402

17.833

18.24

18.671

19.084

19.509

19.984

20.354

20.733

21.145

21.543

21.94

22.295

22.733

23.206

23.672

24.22

24.725

25.329

26.018

26.77

27.474

28.274

29.318

30.445

32.027

34.15

37.949

84.531

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 5

flat

1.1588

3.0966

3.7018

4.0754

4.312

4.5282

4.7064

4.8903

5.0488

5.1897

5.3289

5.4422

5.5549

5.6578

5.7644

5.8759

5.9722

6.0835

6.1866

6.2808

6.3847

6.4766

6.5545

6.646

6.7492

6.8431

6.9363

7.0443

7.1572

7.2582

7.3745

7.4836

7.5814

7.6969

7.826

7.952

8.078

8.203

8.3259

8.475

8.6076

8.7664

8.9264

9.0975

9.2968

9.5242

9.7732

10.073

10.497

11.268

23.363

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

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 6

flat

15.012

25.273

27.297

29.194

30.703

31.907

33.007

33.983

34.839

35.787

36.615

37.428

38.267

39.007

39.922

40.764

41.601

42.514

43.356

44.348

45.611

46.791

48.122

49.596

50.765

52.422

54.155

55.717

57.095

58.535

60.054

61.733

63.527

65.254

66.841

68.619

70.535

72.201

73.99

75.943

77.984

80.166

82.537

85.271

88.34

91.682

95.882

100.52

108.01

122.78

333.88

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 7

flat

30.123

33.78

35.122

36.044

37.053

37.819

38.475

39.104

39.762

40.385

41.119

41.903

42.889

44.09

45.182

46.569

48.43

50.522

52.589

54.83

56.787

58.913

60.947

62.437

64.495

66.276

68.363

70.145

72.072

74.154

76.274

78.256

80.566

83.091

85.72

88.512

91.869

94.8

97.813

101.27

105.32

109.59

114.68

119.7

125.28

132.77

141.75

154.1

171.6

203.76

505.89

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 8

flat

1.4476

28.809

31.968

33.365

34.31

35.176

35.936

36.619

37.23

37.763

38.386

38.948

39.519

40.124

40.819

41.608

42.486

43.386

44.245

45.179

46.517

47.775

49.227

50.601

52.087

53.505

55.01

56.563

58.173

59.723

61.099

62.451

64.023

65.475

66.992

68.52

70.156

71.819

73.642

75.324

77.266

79.306

81.54

84.102

86.989

90.309

94.345

99.995

107.93

122.09

366.93

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 9

flat

49.255

64.976

67.766

69.944

71.42

73.036

74.398

75.714

76.92

78.259

79.504

80.74

81.909

83.365

84.817

86.624

88.621

90.525

92.734

95.44

97.991

100.73

103.51

106.29

108.97

111.99

114.93

117.64

120.03

122.79

125.4

128.16

130.53

133.15

135.83

138.18

140.71

143.13

145.89

148.78

151.92 155 158.42 162 166.39

171.04

176.33

182.83

191.43

204.7

469.44

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 10

flat

0.0050833

1.3174

1.6901

1.9196

2.0835

2.2108

2.3104

2.3963

2.4663

2.5345

2.5861

2.6332

2.6765

2.7159

2.7512

2.7818

2.8123

2.8361

2.8572

2.8765

2.8954

2.9132

2.9288

2.9432

2.957

2.9708

2.9829

2.9941

3.0043

3.0142

3.0237

3.0313

3.0385

3.0467

3.0543

3.0614

3.0678

3.0737

3.0793

3.0855

3.0915

3.0968

3.1021

3.107

3.112

3.1171

3.1224

3.1276

3.1316

3.1363

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

0 100 200 300 400 500 600

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 11

flat

1.6212e-05

0.011385

0.024148

0.038093

0.054489

0.069212

0.083504

0.097567

0.10968

0.12286

0.13668

0.14933

0.16123

0.17339

0.18594

0.19721

0.2086

0.22004

0.23113

0.24237

0.2532

0.26357

0.27472

0.28519

0.29748

0.3082

0.31881

0.32928

0.34059

0.35146

0.36293

0.37468

0.38607

0.39699

0.41007

0.42121

0.43352

0.44689

0.46008

0.47447

0.49082

0.50794

0.52821

0.54737

0.56842

0.59582

0.62815

0.66189

0.71116

0.78343

1.1203

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

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 12

flat

0.10046

0.19374

0.21961

0.24048

0.25725

0.2731

0.28655

0.30002

0.31141

0.32421

0.33553

0.34655

0.35631

0.3671

0.37688

0.38749

0.39746

0.40547

0.41339

0.42129

0.4285

0.43589

0.44337

0.45121

0.45923

0.46711

0.47435

0.48202

0.49102

0.49942

0.509

0.51814

0.5281

0.53907

0.55121

0.56175

0.57315

0.58487

0.59748

0.61122

0.62762

0.64536

0.66412

0.67997

0.69941

0.72109

0.74612

0.7735

0.80745

0.86418

1.1354

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

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 13

flat

20.036

22.335

23.64

24.653

25.547

26.472

27.437

28.284

29.039

29.768

30.567

31.279

32.12

32.774

33.609

34.475

35.285

36.091

36.927

37.749

38.613

39.528

40.562

41.46

42.562

43.493

44.458

45.602

46.723

47.826

49.123

50.377

51.545

52.937

54.378

55.933

57.302

58.844

60.49

62.269

64.144

66.209

68.481

71.211

74.017

77.635

81.55

86.56

92.545

104.53

394.48

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

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 14

flat

10.003

11.143

11.881

12.614

13.282

13.936

14.519

15.099

15.639

16.255

16.771

17.321

17.861

18.321

18.77

19.261

19.748

20.231

20.673

21.151

21.618

22.031

22.469

22.949

23.385

23.84

24.3

24.765

25.235

25.693

26.233

26.739

27.305

27.835

28.417

29.028

29.676

30.31

31.098

31.85

32.781

33.55

34.577

35.775

37.095

38.704

40.954

43.601

47.366

54.424

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 0.9

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer