< 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

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 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 = 19.9%, max possible = 25.2%

< 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 5 10 15 20 25 30 35 40 input node 2

flat

56.69

67.39

70.944

74.315

75.507

77.064

79.346

81.487

83.315

84.376

87.55

90.277

92.818

94.116

96.926

98.852

101.76

103.92

104.96

106.36

107.95

111.17

113.39

114.52

117.39

120.94

124.24

126.79

129.58

133.2

134.77

137.76

141.48

143.41

145.88

149.73

153.54

158.91

162.7

166.63

170.39 174 179.43

186.96

193.17

200.25

213.08

221.8

240.46

278.88

541.29

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

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 5 10 15 20 25 30 35 input node 3

flat

20 20.659

21.176

21.501

22.02

22.563

22.817

23.321

23.902

24.353

24.879

25.254

25.564

25.804

26.235

26.821

27.134

27.723

28.284

28.647

29.159

29.522

29.976

30.497

30.928

31.477

31.797

32.332

32.705

33.113

33.746

34.144

34.778

35.185

36.066

36.619

37.19

38.119

38.923

39.942

41.371

42.782

43.901

45.076

46.437

48.763

50.057

53.127

57.342

63.702

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

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 5 10 15 20 25 30 35 input node 4

flat

10 10.398

10.501

10.704

10.869

11.089

11.501

11.831

12.184

12.36

12.67

12.938

13.468

13.609

13.806

14.266

14.698

15.04

15.602

15.818

16.175

16.735

16.938

17.283

17.868

18.321

18.717

19.334

19.745

20.187

20.306

20.527

20.824

21.13

21.407

21.736

22.033

22.358

22.731

22.995

23.425

23.758

24.083

24.508

25.145

25.685

26.474

27.321

28.298

30.645

38.263

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

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 5 10 15 20 25 30 35 input node 5

flat

2.2711

3.261

3.8172

4.1354

4.4821

4.6501

4.9174

5.1305

5.2647

5.3391

5.4496

5.5244

5.7121

5.8587

5.9943

6.203

6.3366

6.4529

6.6266

6.7088

6.7755

6.8718

6.9214

6.9897

7.0742

7.1793

7.2482

7.3762

7.4112

7.4972

7.559

7.6403

7.7602

7.85

8.0157

8.1186

8.2248

8.3023

8.4482

8.632

8.7684

8.8916

8.9836

9.1616

9.4069

9.612

9.8689

10.248

10.697

11.598

19.037

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 10 20 30 40 50

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 5 10 15 20 25 30 35 40 input node 6

flat

25.001

27.33

29.593

31.157

32.113

33.147

34.504

34.891

36.487

37.788

38.841

40.329

41.139

42.422

42.868

43.438

44.244

45.73

47.017

47.888

48.235

49.613

50.498

51.481

52.695

54.595

56.285

57.279

58.213

58.836

60.135

61.636

63.268

64.658

65.947

67.743

69.255

71.395

72.868

74.717

76.38

78.833

80.212

82.31

85.725

89.064

93.866

98.594

105.03

119.46

205.72

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 10 20 30 40 50 60

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 5 10 15 20 25 30 35 40 input node 7

flat

30.251

34.517

35.406

36.341

37.382

38.567

39.322

40.341

41.274

42.167

43.578

44.644

45.798

46.553

47.818

49.048

49.736

50.801

52.088

53.707

56.115

57.144

58.543

59.535

61.424

63.156

65.105

67.319

69.145

70.614

72.373

73.763

75.372

76.82

78.892

81.148

84.494

87.718

90.575

93.422

96.433

100.61

105.06

109.88

117.07

121.7

131.69

137.89

150.01

167.99

309.66

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

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 5 10 15 20 25 30 35 input node 8

flat

6.8032

30.827

32.947

33.859

34.812

35.525

36.114

37.133

37.763

38.746

39.231

39.628

40.123

41.517

42.919

43.516

44.33

45.17

45.886

46.441

47.214

48.228

48.75

49.332

50.047

51.08

52.54

53.94

55.191

56.067

57.128

58.152

59.691

60.681

62.026

63.366

64.803

65.766

67.644

69.396

71.114

73.179

74.998

77.526

80.804

85.764

90.668

95.012

103.78

124.31

234.23

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 10 20 30 40 50 60

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 5 10 15 20 25 30 35 input node 9

flat

56.69

67.39

69.921

71.665

74.985

75.554

77.04

78.629

80.962

82.188

83.412

84.379

86.873

88.585

90.597

92.818

93.926

95.507

97.072

98.397

99.729

102.15

103.93

104.81

105.62

106.8

107.95

110.5

112.92

114.18

115.45

117.41

119.85

121.99

124.29

126.49

128.43

130.42

133.37

135.26

137.62

141.66

144.07

147.19

151.09

154.35

159.66

164.55

170.19

183.34

282.53

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

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 5 10 15 20 25 30 35 40 input node 10

flat

0.00047251

1.156

1.5409

1.8215

1.9575

2.1018

2.2588

2.3363

2.418

2.4598

2.5211

2.5599

2.5957

2.6413

2.6869

2.7282

2.757

2.7909

2.8202

2.8423

2.8654

2.8805

2.898

2.9132

2.9284

2.9451

2.9509

2.9662

2.9802

2.9894

2.9942

3.0027

3.0124

3.0249

3.0338

3.0425

3.0499

3.0569

3.0641

3.0671

3.072

3.0768

3.0822

3.0947

3.1021

3.1065

3.1132

3.1205

3.1284

3.1338

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

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 5 10 15 20 25 30 35 input node 11

flat

0.00040817

0.01791

0.038762

0.055823

0.067766

0.091543

0.10645

0.12578

0.14027

0.15725

0.17529

0.19588

0.219

0.23598

0.26106

0.27631

0.30024

0.30925

0.32346

0.33965

0.35247

0.36288

0.37024

0.37514

0.38315

0.39014

0.39916

0.40619

0.41192

0.4191

0.42846

0.43748

0.4422

0.44912

0.45864

0.46467

0.47098

0.47859

0.49613

0.51502

0.52272

0.53229

0.55372

0.5749

0.59699

0.61329

0.65021

0.66608

0.71618

0.80652

1.1101

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

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 5 10 15 20 25 30 35 40 input node 12

flat

0.2809

0.40222

0.40828

0.41502

0.42055

0.42488

0.42784

0.43474

0.44066

0.44547

0.44876

0.45532

0.46007

0.46511

0.46984

0.47457

0.47976

0.4846

0.49017

0.49611

0.50261

0.50913

0.51592

0.52268

0.52659

0.53207

0.53922

0.54766

0.55543

0.5592

0.5694

0.57549

0.5814

0.5911

0.60338

0.61198

0.6226

0.63192

0.64454

0.6559

0.66706

0.6764

0.68801

0.70311

0.71912

0.74601

0.76699

0.79035

0.81575

0.86208

1.1537

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

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 5 10 15 20 25 30 35 40 input node 13

flat

20.144

22.195

23.999

25.401

25.822

26.814

27.221

28.194

29.049

29.738

30.187

30.855

31.394

31.802

32.398

32.791

33.485

34.306

34.966

35.613

36.187

36.856

37.687

38.617

39.81

40.634

41.296

42.568

43.501

44.207

44.867

46.45

47.351

48.47

49.44

50.64

51.682

53.536

55.327

57.346

59.889

62.093

64.138

66.709

68.439

71.973

77.482

81.184

88.287

96.04

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 10 20 30 40 50 60

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 5 10 15 20 25 30 35 40 input node 14

flat

10.035

10.924

11.602

12.312

13.042

13.887

14.839

15.903

16.372

16.78

17.407

17.735

18.135

18.75

18.996

19.551

20.066

20.508

20.731

21.336

21.682

22.012

22.307

22.585

23.042

23.234

23.566

23.909

24.4

24.703

25.124

25.762

26.386

26.578

27.188

27.567

28.111

28.411

29.44

29.875

30.53

31.184

32.04

33.231

34.337

35.937

37.862

42.016

46.383

54.306

89.626

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

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

input layer hidden layer

1

output layer