< 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 0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

0.004

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

0 500 1000

1500

2000

2500

3000

3500

4000

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 = 30.5%, 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

0 100 200 300 400 500 600 700 800 input node 2

flat

60.002

65.425

67.952

70.014

71.61

73.244

74.546

75.909

77.141

78.382

79.477

80.711

82.089

83.241

84.761

86.571

88.593

90.668

92.827

95.059

97.222

99.203

101.59

103.49

105.58

107.69

109.72

111.86

114.02

116.1

118.29

120.26

122.46

124.84

127.43

130.35

133.6

136.97

140.7

144.65

149.17

153.88

158.83 165 171.75

180.27

191.34

205.78

227.34

266.09

742.66

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 3

flat

20 20.59

21.122

21.569

22.007

22.391

22.781

23.127

23.498

23.905

24.316

24.676

25.069

25.467

25.796

26.191

26.571

26.965

27.319

27.723

28.169

28.57

28.928

29.353

29.774

30.212

30.664

31.169

31.661

32.09

32.623

33.162

33.752

34.329

34.897

35.509

36.215

36.941

37.778

38.649

39.503

40.496

41.741

43.025

44.556

46.416

48.701

51.829

56.763

65.294

228.39

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 4

flat

10.001

10.241

10.455

10.659

10.883

11.118

11.37

11.616

11.876

12.11

12.35

12.596

12.85

13.132

13.404

13.681

13.961

14.259

14.546

14.872

15.202

15.489

15.8

16.129

16.51

16.849

17.225

17.617

18.022

18.451

18.887

19.325

19.784

20.201

20.631

21.08

21.525

22.011

22.495

23.054

23.647

24.268

24.94

25.735

26.534

27.521

28.614

30.193

32.275

36.858

95.754

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

0 200 400 600 800 1000

1200

1400

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

0 100 200 300 400 500 600 700 800 input node 5

flat

0.97894

2.8516

3.364

3.7584

4.0785

4.2966

4.5034

4.6623

4.8158

4.9595

5.091

5.2097

5.328

5.4228

5.5178

5.6117

5.6988

5.7895

5.8631

5.9457

6.0183

6.1043

6.179

6.2559

6.3194

6.4026

6.4823

6.5554

6.6331

6.7082

6.7865

6.8732

6.9602

7.044

7.131

7.2228

7.3078

7.4069

7.4877

7.5873

7.7022

7.8186

7.9434

8.0754

8.2108

8.3795

8.5686

8.8275

9.1965

9.8672

18.585

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 200 400 600 800 1000

1200

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

0 100 200 300 400 500 600 700 800 input node 6

flat

15.005

24.355

26.832

28.395

29.946

31.157

32.174

33.117

34.064

34.766

35.476

36.172

36.834

37.517

38.203

38.837

39.536

40.228

40.81

41.488

42.231

42.92

43.72

44.452

45.249

46.142

47.153

48.104

48.999

49.95

50.879

51.899

52.914

53.969

55.004 56 56.975

57.996

59.047

60.226

61.507

62.826

64.266

65.846

67.916

70.324

73.354

77.625

83.611

94.434

280.65

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.148

33.545

34.803

35.72

36.529

37.269

37.893

38.473

39.056

39.666

40.24

40.9

41.516

42.251

43.009

43.829

44.869

45.909

47.09

48.339

49.527

50.91

52.187

53.467

54.808

56.048

57.31

58.585

59.835

61.182

62.74

64.42

66.337

68.66

70.997

73.656

76.575

79.415

82.61

86.108

90.043

94.048

98.746

104.01

110.59

118.08

127.67

138.78

156.36

187.77

580.96

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 8

flat

2.1325

27.886

31.374

32.885

33.835

34.587

35.283

35.977

36.602

37.109

37.601

38.117

38.59

39.122

39.603

40.122

40.724

41.284

41.885

42.581

43.198

43.891

44.64

45.429

46.349

47.253

48.128

48.988

49.949

50.864

51.808

52.775

53.663

54.58

55.562

56.6

57.551

58.555

59.663

60.869

61.958

63.397

64.947

66.774

68.949

71.673

75.381

80.021

86.666

99.31

323.66

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 9

flat

48.699

64.733

67.377

69.104

70.861

72.331

73.61

74.887

75.935

77.045

78.138

78.995

80.04

81.078

82.187

83.251

84.495

85.942

87.4

88.806

90.469

91.998

93.564

95.401

97.142

98.663

100.36

102.01

103.55

105.13

106.76

108.4

109.94

111.52

113.17

114.71

116.22

117.85

119.42

120.82

122.46

124.26

126.12

128.28

130.97

133.69

137.56

143.18

152.25

169.94

582.81

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 10

flat

0.0050833 1.2 1.5665

1.8107

1.9916

2.128

2.2462

2.3386

2.4201

2.489

2.5483

2.6046

2.6526

2.6975

2.7372

2.7726

2.8032

2.8307

2.855

2.8761

2.8945

2.9123

2.9263

2.9418

2.9566

2.9691

2.9805

2.9916

3.0015

3.0111

3.0206

3.0285

3.0362

3.0439

3.0518

3.059

3.0654

3.0714

3.0774

3.0833

3.0895

3.0952

3.1015

3.1069

3.1127

3.1177

3.1225

3.1276

3.1317

3.1365

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

0 200 400 600 800 1000

1200

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

0 100 200 300 400 500 600 input node 11

flat

2.8687e-06

0.011277

0.023875

0.038522

0.052368

0.065796

0.079089

0.092102

0.10429

0.11501

0.1273

0.13917

0.15142

0.1621

0.17369

0.18442

0.19634

0.20797

0.21971

0.23162

0.24389

0.2555

0.26704

0.27922

0.29201

0.30371

0.31619

0.32935

0.3421

0.35433

0.3662

0.37916

0.39155

0.40469

0.41703

0.4297

0.4429

0.45699

0.47099

0.48424

0.5007

0.51732

0.53607

0.55633

0.57788

0.60211

0.63073

0.66478

0.71028

0.78187

1.1414

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

0 200 400 600 800 1000

1200

1400

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

0 100 200 300 400 500 600 700 input node 12

flat

0.10006

0.1447

0.17145

0.19809

0.21705

0.23756

0.25548

0.27275

0.28826

0.30577

0.32115

0.33619

0.3513

0.3666

0.3796

0.39189

0.40325

0.41316

0.42205

0.43017

0.43899

0.44792

0.45689

0.46528

0.47345

0.48145

0.48985

0.49789

0.50745

0.51617

0.52534

0.5345

0.54439

0.55533

0.56527

0.57606

0.58647

0.5966

0.60848

0.62265

0.63663

0.65193

0.66759

0.68408

0.70245

0.72396

0.74813

0.77531

0.80913

0.8628

1.1476

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

0 200 400 600 800 1000

1200

1400

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

0 100 200 300 400 500 600 700 input node 13

flat

20.008

22.123

23.158

24.035

24.892

25.62

26.348

27.065

27.648

28.271

28.859

29.477

30.077

30.618

31.118

31.688

32.272

32.781

33.354

33.95

34.576

35.168

35.801

36.384

37.09

37.733

38.42

39.174

39.969

40.813

41.65

42.61

43.394

44.349

45.36

46.548

47.722

49.041

50.402

51.988

53.801

55.831

58.007

60.312

63.083

66.309

70.396

76.258

84.092

93.649

381.5

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 input node 14

flat

10.009

10.97

11.577

12.14

12.591

13.095

13.538

13.933

14.374

14.8

15.242

15.665

16.08

16.508

16.938

17.381

17.814

18.228

18.66

19.119

19.551

20.026

20.485

20.946

21.417

21.858

22.314

22.783

23.273

23.801

24.338

24.891

25.443

25.99

26.602

27.295

27.981

28.663

29.44

30.291

31.214

32.234

33.433

34.623

36.232

38.092

40.256

43.091

46.884

54.143

127.6

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

0 200 400 600 800 1000

1200

1400

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

8

9

10

11

12

13 input layer hidden layer

1

output layer