< 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 0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

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 50 100 150 200 250 300 350 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 = 25.7%, max possible = 31.7%

< 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 80 90 input node 2

flat

56.504

68.361

70.206

73.409

75.527

79.234

79.787

81.301

85.764

89.233

91.177

91.964

94.767

95.6

96.64

97.287

100.23

102.95

105.6

108.64

110.2

112.49

115.12

117.69

119.79

121.02

123.33

125.82

128.37

130.54

133.37

136.07

138.12

140.86

143.2

145.79

148.7

152.37 156 157.47

162.01

166.22

171.8

177.46

185.51

195.44

207.25

221.65

236.61

262.13

573.3

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 0.4 0.6 0.8 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 3

flat

20.005

21.388

21.583

22.008

22.846

23.233

23.737

24.038

24.789

25.594

26.057

26.599

26.999

27.29

27.614

27.762

28.091

28.558

28.82

29.33

29.838

30.369

30.568

30.84

31.022

31.514

32.047

32.354

32.8

33.239

33.688

34.135

34.561

35.182

35.717

36.156

36.647

37.222

37.564

37.987

38.746

39.787

40.718

41.68

43.115

44.518

45.936

47.081

49.389

55.295

86.382

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 0.4 0.6 0.8 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 4

flat

10.01

10.285

10.378

10.721

10.995

11.299

11.421

11.687

11.982

12.292

12.555

13.053

13.477

13.597

13.809

13.956

14.182

14.619

15.142

15.367

15.855

16.164

16.592

16.733

17.339

18.022

18.754

19.518

20.133

20.55

21.063

21.218

21.599

21.991

22.418

22.98

23.436

23.786

24.294

24.777

25.343

25.916

26.476

27.145

27.743

28.415

29.512

30.551

31.273

33.013

36.982

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 5

flat

2.3147

3.2301

3.603

4.1886

4.5932

4.7027

4.9021

5.138

5.2129

5.5259

5.7474

5.8378

5.9527

6.1019

6.1791

6.2098

6.2673

6.4271

6.5034

6.6606

6.7917

6.9146

6.967

7.0441

7.1593

7.2464

7.2921

7.3313

7.4456

7.5017

7.5945

7.6903

7.8174

7.949

8.0482

8.1597

8.2552

8.3584

8.4741

8.6136

8.7345

8.8421

8.9902

9.143

9.356

9.6063

9.9604

10.283

10.725

11.521

16.259

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 0.4 0.6 0.8 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

25.015

27.279

29.897

31.303

33.402

34.844

35.863

36.473

37.491

37.819

38.348

39.802

40.601

42.775

43.753

44.464

46.165

46.816

47.871

48.509

49.218

50.132

50.822

52.434

53.704

54.856

55.935

57.132

58.711

59.996

61.127

62.294

63.872

65.408

66.573

67.819

69.399

70.779

72.618

74.615

76.438

77.53

79.54

82.114

84.996

88.418

93.718

99.504

106.8

115.89

246.54

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 0.4 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 7

flat

30.345

34.724

36.565

37.069

37.687

38.301

39.956

41.48

42.007

43.496

44.785

45.173

45.477

46.319

48.321

49.8

51.666

52.977

54.563

55.963

56.678

58.245

59.769

60.285

61.317

62.629

64.05

65.727

67.09

68.484

70.224

71.998

72.802

74.75

77.591

78.79

81.62

84.485

87.664

90.678

92.087

95.012

98.794

102.79

108.37

113.84

121.03

128.4

140.97

162.96

321.1

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 0.4 0.6 0.8 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 90 input node 8

flat

5.8886

29.677

32.985

33.9

35.648

36.524

36.61

36.898

37.305

38.742

40.426

41.215

41.814

42.626

43.685

43.863

44.278

45.175

45.582

46.908

48.212

48.645

50.061

51.147

52.23

53.276

53.954

54.83

56.094

57.266

58.328

59.567

60.875

61.807

63.099

64.188

65.667

66.796

68.353

69.809

71.657

73.207

76.045

78.453

80.034

84.222

89.015

95.251

104.02

116.83

252.38

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 9

flat

56.504

68.307

70.206

71.937

73.954

75.214

77.008

78.894

79.774

79.98

81.773

84.919

88.524

89.344

91.114

91.964

93.234

95.199

95.701

98.177

100.7

103.06

104.81

107.04

108.98

110.18

111.53

113.29

114.71

116.66

118.44

119.81

121.67

123.59

125.7

127.2

129.22

131.26

133.43

135.39

137.99

140.26

142.58

145.35

148.18

152.38 156 158.6

164.53

174.99

304.37

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 10

flat

0.32344

1.428

1.8567

1.9378

2.096

2.2122

2.2643

2.3456

2.462

2.5224

2.5908

2.6124

2.6326

2.6797

2.7276

2.7629

2.788

2.8168

2.8337

2.8536

2.8719

2.8869

2.8965

2.9122

2.9327

2.9513

2.9658

2.9768

2.9891

3.0028

3.0092

3.0208

3.0282

3.0369

3.0421

3.0535

3.0628

3.0665

3.0762

3.085

3.0939

3.0962

3.1053

3.1092

3.1129

3.1184

3.1217

3.1254

3.1305

3.1339

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

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 10 20 30 40 50 60 70 80 input node 11

flat

1.1325e-05

0.023425

0.034619

0.059614

0.076719

0.093987

0.11316

0.13342

0.14199

0.14803

0.15456

0.17827

0.18474

0.20346

0.21345

0.23122

0.25512

0.27151

0.27891

0.28575

0.30024

0.31731

0.33155

0.34001

0.35152

0.36372

0.37337

0.38547

0.38925

0.40076

0.41026

0.41982

0.42644

0.43373

0.44531

0.45905

0.47711

0.49336

0.50952

0.52261

0.53021

0.53436

0.5499

0.57591

0.59135

0.63092

0.66772

0.7125

0.72754

0.86381

1.1301

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

0.2 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

0.20025

0.21173

0.30673

0.40251

0.40651

0.40935

0.41375

0.41924

0.42317

0.42881

0.4329

0.43726

0.44408

0.44861

0.45545

0.4608

0.46672

0.47179

0.47632

0.48174

0.48779

0.49449

0.50061

0.50425

0.51251

0.52021

0.5294

0.53934

0.54668

0.55238

0.56037

0.56986

0.57728

0.58677

0.59387

0.59593

0.60985

0.62024

0.63035

0.64369

0.66152

0.68545

0.693

0.71465

0.73072

0.74884

0.77027

0.77182

0.82696

0.91906

1.1345

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 13

flat

20.111 23 23.752

24.311

24.436

25.541

26.792

27.361

27.848

28.197

29.022

29.449

29.797

30.45

30.561

30.919

31.595

32.227

32.764

33.1

33.775

34.015

34.443

34.865

35.385

35.76

36.348

36.832

37.251

37.396

38.096

38.524

39.073

39.671

40.374

41.408

42.278

43.366

44.216

45.334

46.368

47.649

48.764

50.275

52.359

54.93

55.756

58.883

63.682

69.471

109.82

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

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 10 20 30 40 50 60 70 80 input node 14

flat

10.079

11.239

11.396

11.724

12.218

12.299

12.679

12.82

13.48

13.696

14.389

15.367

16.057

16.599

16.933

17.694

18.402

18.789

19.214

19.814

20.536

20.775

21.197

21.682

22.169

22.663

23.309

23.777

24.397

24.856

25.273

25.744

25.996

26.748

27.3

27.867

28.371

29.072

30.104

30.917

31.506

32.536

33.356

34.212

34.951

36.059

37.744

39.768

42.665

46.311

63.31

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer