< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 0 Error

Training iteration

50 100 150 200 250 arb. units

-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

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 50 100 150 200 250 300 350 400 450 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 = 22.9%, max possible = 37.7%

< 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 20 40 60 80 100 120 140 160 180 input node 2

flat

56.531

64.071

68.145

71.28

74.204

77.385

79.995

83.08

85.984

89.06

91.849

94.059

96.316

98.961

101.15

103.61

106.03

108.32

110.48

112.74 115 117.56

120.05

121.99

124.01

125.94

128.22

130.18

132.61

134.62

136.75

138.78

140.82

143.16

145.79

148.17

151.02

154.32

158.48

162.43

166.94

171.78

176.99

182.81

190.45

199.34

209.74

224.7

240.7

275.48

679.51

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 50 100 150 200 250 300 350

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 80 100 120 140 160 input node 3

flat

20.002

20.844

21.563

22.349

22.944

23.557

24.221

24.825

25.326

25.919

26.413

27.013

27.523

28.087

28.589

29.005

29.524

30.056

30.543

31.018

31.474

32.039

32.498

33.024

33.508

34.062

34.588

35.106

35.624

36.181

36.693

37.229

37.801

38.349

38.996

39.513

40.105

40.854

41.588

42.315

43.221

44.132

45.109

46.323

47.688

49.446

51.552

54.376

58.409

64.457

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

purity

-3 -2 -1 0 1 2 3

events

0 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 4

flat

10.003

10.396

10.823

11.278

11.741

12.228

12.677

13.151

13.523

13.93

14.376

14.848

15.311

15.788

16.3

16.806

17.268

17.739

18.192

18.714

19.202

19.688

20.172

20.572

20.933

21.341

21.757

22.142

22.552

22.95

23.444

23.852

24.301

24.804

25.226

25.749

26.303

26.796

27.296

27.852

28.526

29.143

29.905

30.583

31.458

32.384

33.584

34.869

36.802

40.968

71.054

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 50 100 150 200 250 300

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 80 100 120 140 160 input node 5

flat

1.5522

2.9573

3.3636

3.6488

3.9067

4.0704

4.2687

4.4385

4.5868

4.7345

4.8665

5.0461

5.2131

5.343

5.4699

5.6187

5.7565

5.889

6.0255

6.1446

6.2665

6.3796

6.5116

6.6089

6.7043

6.7986

6.8977

6.9924

7.0949

7.1904

7.2895

7.3766

7.4582

7.5428

7.6279

7.7253

7.8099

7.8945

7.9982

8.0893

8.194

8.2975

8.4463

8.5709

8.704

8.8699

9.07

9.3428

9.7231

10.42

15.545

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 6

flat

25.003

25.686

26.637

27.47

28.485

29.587

30.978

32.214

33.55

35.034

36.356

37.701

39.175

40.567

41.822

42.977

44.111

45.275

46.435

47.716

48.782

49.892

51.05

52.273

53.323

54.316

55.39

56.472

57.582

58.642

59.687

60.711

61.752

62.748

63.682

64.791

65.912

67.074

68.439

69.462

70.747

72.205

73.653

75.357

77.408

80.068

83.574

88.023

94.19

105.43

203.4

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 7

flat

30.123

35.041

36.77

38.381

39.966

41.449

42.57

43.922

45.269

46.63

48.045

49.29

50.543

51.835

53.114

54.397

55.69

56.939

58.218

59.481

60.725

61.92

63.09

64.439

65.563

66.788

67.976

69.228

70.425

71.783

73.262

74.881

76.668

78.867

81.358

84.07

86.644

89.352

92.957

96.189

99.476

103.37

108.34

114.12

120.6

127.85

136.79

149.19

165.3

191.88

422.12

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 8

flat

4.7405

29.017

32.413

34.469

35.639

36.849

37.877

39.244

40.245

41.155

42.123

43.026

44.069

45.072

46.172

47.144

48.008

48.963

49.839

50.731

51.751

52.651

53.612

54.611

55.48

56.473

57.412

58.263

59.204

60.155

61.213

62.032

63.078

64.095

65.085

66.057

67.066

68.042

69.104

70.205

71.42

72.712

74.302

76.095

78.11

80.525

84.803

89.887

96.941

108.39

289.32

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 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 9

flat

56.29

63.767

66.895

69.494

71.715

74.161

76.557

79.006

81.145

83.66

85.64

87.922

90.081

91.963

93.785

95.586

97.562

99.544

101.66

103.57

105.46

107.32

109.13

110.88

112.75

114.37

116.27

118.06

120.04

121.75

123.36

125.01

126.75

128.37

130.03

131.89

133.54

135.09

136.83

138.49

140.14

141.93

143.86

145.7

147.9

150.41

153.58

157.99

164.43

179.37

382.73

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 50 100 150 200 250 300 350

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 80 100 120 140 160 input node 10

flat

0.0050833

1.295

1.64

1.8322

1.9864

2.1135

2.2232

2.3157

2.3947

2.4538

2.5082

2.5626

2.6151

2.6641

2.7035

2.7376

2.7706

2.7967

2.8233

2.8455

2.8649

2.8862

2.9038

2.9221

2.9398

2.955

2.9679

2.9794

2.9913

3.0029

3.0123

3.0212

3.0303

3.0396

3.0481

3.055

3.062

3.0697

3.0759

3.0814

3.0869

3.0933

3.0987

3.1042

3.1099

3.1154

3.1201

3.125

3.1305

3.1362

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 50 100 150 200 250 300

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 80 100 120 140 input node 11

flat

1.7166e-05

0.018956

0.035759

0.050074

0.062823

0.07742

0.088963

0.10183

0.11529

0.12899

0.13963

0.14874

0.16118

0.17216

0.18419

0.19496

0.20375

0.21238

0.22106

0.22943

0.23765

0.24578

0.25495

0.26318

0.27254

0.28149

0.29115

0.30015

0.30869

0.31882

0.32836

0.33886

0.34949

0.35905

0.37023

0.38182

0.39471

0.40642

0.41801

0.43053

0.44451

0.45917

0.47628

0.49513

0.51567

0.5421

0.57233

0.60891

0.66032

0.73779

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 50 100 150 200 250 300

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 80 100 120 140 160 input node 12

flat

0.20007

0.21152

0.224

0.23629

0.24769

0.25901

0.26928

0.27872

0.2885

0.29704

0.30643

0.3143

0.32256

0.33119

0.34002

0.34759

0.356

0.36417

0.37209

0.37907

0.38692

0.39463

0.40238

0.4105

0.41819

0.42618

0.43417

0.44224

0.4503

0.45705

0.46549

0.47426

0.48232

0.49211

0.50257

0.51365

0.52362

0.53381

0.54538

0.55575

0.57122

0.58676

0.60525

0.62363

0.64334

0.66162

0.68658

0.71932

0.77073

0.84038

1.1285

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 50 100 150 200 250 300

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 80 100 120 140 160 input node 13

flat

20.052

22.177

23.3

24.213

25.038

25.877

26.652

27.455

28.203

28.823

29.521

30.182

30.761

31.264

31.889

32.514

33.121

33.578

34.183

34.828

35.411

35.971

36.547

37.088

37.707

38.27

38.876

39.521

40.128

40.728

41.321

41.961

42.557

43.229

43.928

44.751

45.593

46.419

47.287

48.188

49.379

50.647

52.065

53.514

55.353

57.291

60.044

63.208

68.213

75.287

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

purity

-3 -2 -1 0 1 2 3

events

0 50 100 150 200 250 300

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 80 100 120 140 160 180 input node 14

flat

10.033

11.259

12.01

12.649

13.285

13.957

14.508

15.074

15.576

16.095

16.575

17.137

17.717

18.265

18.838

19.414

19.978

20.515

20.975

21.445

21.969

22.374

22.85

23.355

23.817

24.289

24.783

25.271

25.665

26.165

26.69

27.22

27.741

28.308

28.824

29.411

29.982

30.664

31.373

32.113

32.914

33.757

34.541

35.536

36.65

38.031

39.725

41.59

44.307

48.844

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 50 100 150 200 250 300

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

7

8

input layer hidden layer

1

output layer