< 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

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

2000

4000

6000

8000

10000

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 = 34.4%, max possible = 37.4%

< 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

0 200 400 600 800 1000

input node 2

flat

47.175

64.811

68.15

70.185

71.914

73.659

74.949

76.189

77.346

78.579

79.774

81.258

82.603

84.485

86.568

89.212

92.295

95.895

99.303

102.57

105.95

109.23

112.88

116.6

120.05

123.63

127.43

130.94

134.2

137.51

140.59

143.73

146.85

149.72

152.62

155.27

158.25

161.3

164.72

168.6

173.19

178.44

183.84

190.1

196.53

204.49

214.27

227.57

245.93

277.54

928.24

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

2000

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

0 200 400 600 800 1000 input node 3

flat

20 20.613

21.192

21.703

22.163

22.59

23.066

23.501

23.892

24.346

24.802

25.294

25.696

26.182

26.639

27.115

27.622

28.057

28.503

29.042

29.509

30.043

30.627

31.222

31.841

32.431

33.06

33.629

34.264

34.957

35.633

36.328

36.945

37.631

38.368

39.044

39.736

40.454

41.162

41.921

42.783

43.706

44.682

45.784

46.969

48.371

50.105

52.402

55.766

62.068

151.3

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 4

flat

10 10.233

10.483

10.706

10.977

11.263

11.533

11.841

12.188

12.494

12.803

13.142

13.514

13.867

14.244

14.634

15.066

15.486

15.907

16.438

16.958

17.57

18.144

18.712

19.317

20.011

20.622

21.226

21.817

22.432

23.152

23.858

24.541

25.266

25.974

26.71

27.451

28.173

28.905

29.677

30.477

31.307

32.095

32.977

33.89

34.923

36.138

37.665

39.712

43.677

69.319

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

purity

-3 -2 -1 0 1 2 3

events

0

500

1000

1500

2000

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

0 200 400 600 800 1000

input node 5

flat

1.1473

3.0271

3.6245

3.9878

4.2892

4.547

4.7597

4.9627

5.1202

5.259

5.3814

5.491

5.5908

5.6897

5.7933

5.8867

5.9833

6.0694

6.1615

6.2565

6.3383

6.4276

6.5175

6.6062

6.698

6.7897

6.8799

6.9755

7.076

7.1817

7.2919

7.4069

7.5251

7.6514

7.7717

7.8966

8.0067

8.1385

8.2586

8.3896

8.5211

8.6592

8.8059

8.9559

9.1245

9.3091

9.5373

9.827

10.247

10.958

19.663

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

0 200 400 600 800 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

0 200 400 600 800 1000

input node 6

flat

15.026

24.917

27.068

29.008

30.579

31.804

32.917

33.854

34.728

35.524

36.329

37.039

37.807

38.551

39.386

40.153

40.839

41.705

42.575

43.493

44.537

45.925

47.294

48.677

50.094

51.627

53.284

54.862

56.551

58.17

59.785

61.569

63.242

64.976

66.582

68.236

69.879

71.399

73.02

74.63

76.27

77.923

79.677

81.605

83.677

86.426

90.262

94.857

101.83

114.28

289.14

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

1800

2000

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

0 200 400 600 800 1000

input node 7

flat

30.123

33.351

34.752

35.804

36.605

37.403

38.113

38.724

39.227

39.773

40.479

41.225

41.985

42.825

44.153

45.538

47.374

49.236

51.475

53.539

55.69

57.644

59.524

61.454

63.462

65.342

67.186

69.085

70.873

72.658

74.279

76.004

77.723

79.568

81.677

83.944

86.796

89.898

93.069

96.524

100.36

104.26

108.51

113.34

119.1

126.12

134.26

145.08

160.4

187.28

582.22

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

2000

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

0 200 400 600 800 1000

input node 8

flat

0.17242

28.815

31.707

33.077

34.07

34.989

35.72

36.406

37.021

37.591

38.097

38.635

39.129

39.731

40.374

40.93

41.776

42.528

43.603

44.692

45.902

47.149

48.629

50.126

51.523

53.061

54.574

56.038

57.51

58.983

60.455

62.027

63.513

65.025

66.434

67.865

69.308

70.788

72.253

73.716

75.184

76.734

78.457

80.247

82.434

85.158

88.805

93.858

101.25

114.06

347.48

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

1800

2000

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

0 200 400 600 800 1000

input node 9

flat

47.175

64.168

67.432

69.303

70.794

72.47

73.932

75.138

76.209

77.269

78.328

79.371

80.495

81.779

83.064

84.568

86.351

88.527

90.641

93.197

96.176

99.056

101.86

104.82

107.69

110.57

113.53

116.32

119.11

121.78

124.53

127.39

130.01

132.74

135.29

137.91

140.38

142.94

145.32

147.68

149.98

152.33

154.42

156.74

159.06

161.57

164.74

168.62

173.93

184.61

459.46

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

2000

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.0050833

1.4325

1.8155

2.0263

2.1823

2.2935

2.3791

2.4555

2.5218

2.5797

2.6236

2.668

2.7087

2.7447

2.7767

2.8043

2.8297

2.8502

2.8698

2.8893

2.9064

2.9211

2.937

2.9506

2.9637

2.9762

2.9864

2.9955

3.0051

3.0138

3.023

3.0315

3.0395

3.0468

3.0541

3.0608

3.0678

3.0741

3.0799

3.0861

3.0918

3.0971

3.1024

3.108

3.1134

3.1185

3.123

3.1276

3.1323

3.1368

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

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 11

flat

4.5373e-06

0.011295

0.02385

0.037472

0.052663

0.065983

0.080106

0.093273

0.10563

0.11766

0.13162

0.1443

0.1569

0.16857

0.18033

0.19177

0.20131

0.20929

0.21782

0.2273

0.23644

0.24638

0.25525

0.26455

0.27456

0.28394

0.29395

0.30401

0.31527

0.32561

0.33694

0.34834

0.35954

0.37187

0.38464

0.39727

0.41048

0.42461

0.43748

0.45235

0.46789

0.48331

0.50479

0.52629

0.54737

0.57654

0.60659

0.64208

0.69214

0.76402

1.1203

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 12

flat

0.20001

0.21329

0.22592

0.23745

0.24877

0.259

0.26995

0.28005

0.28999

0.30022

0.31004

0.31991

0.32924

0.33974

0.34996

0.35994

0.36977

0.38036

0.39089

0.40015

0.40837

0.41536

0.42291

0.43067

0.43803

0.44594

0.45484

0.46355

0.47234

0.48121

0.49017

0.49905

0.50955

0.52025

0.53013

0.54277

0.55483

0.56891

0.5817

0.59641

0.61151

0.62814

0.64642

0.66446

0.68403

0.71076

0.73758

0.76617

0.80021

0.85746

1.135

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

0 100 200 300 400 500 600 700 800 900 input node 13

flat

20.028

22.365

23.568

24.749

25.739

26.649

27.523

28.335

29.166

29.808

30.515

31.134

31.862

32.524

33.25

34.008

34.708

35.411

36.089

36.745

37.517

38.251

38.981

39.725

40.445

41.184

41.904

42.74

43.534

44.343

45.152

45.979

46.847

47.756

48.742

49.733

50.772

51.852

53.016

54.388

55.828

57.505

59.246

61.393

63.796

66.89

70.379

75.11

80.791

91.682

232.07

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

0 200 400 600 800 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 14

flat

10.003

11.087

11.795

12.509

13.187

13.824

14.405

14.986

15.608

16.277

16.941

17.617

18.194

18.884

19.432

20.144

20.816

21.457

22.124

22.825

23.488

24.145

24.842

25.532

26.195

26.914

27.596

28.201

28.884

29.553

30.206

30.924

31.581

32.299

33.045

33.798

34.545

35.318

36.175

37.068

37.985

39.011

40.143

41.396

42.838

44.377

46.501

49.066

52.893

59.545

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

0 200 400 600 800 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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer