< 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

4500

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 = 30.9%, 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

60.002

65.176

68.064

70.197

72.013

73.765

75.178

76.566

78.036

79.363

80.645

82.135

83.627

85.421

87.445

89.318

92.037

94.434

96.866

99.398

102.03

104.69

106.99

109.51

112.3

114.84

117.63

120.32

122.85

125.4

127.87

130.46

132.95

135.37

137.91

140.51

143.38

146.63

149.93

154.26

158.76

163.47

169.01

175.16

182.06

190.4

200.41

213.61

233.92

269.62

979.9

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

0.2 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 20.663

21.25

21.729

22.208

22.61

22.98

23.404

23.831

24.274

24.674

25.074

25.482

25.834

26.256

26.693

27.126

27.536

27.959

28.381

28.817

29.251

29.708

30.162

30.645

31.117

31.594

32.09

32.59

33.164

33.737

34.304

34.919

35.492

36.107

36.75

37.433

38.185

39.013

39.818

40.668

41.683

42.829

44.062

45.491

47.252

49.489

52.198

56.448

64.661

215.28

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

0.2 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

10.279

10.502

10.757

10.995

11.256

11.485

11.751

12.052

12.345

12.649

12.971

13.345

13.649

13.945

14.263

14.661

15.049

15.406

15.818

16.207

16.643

17.062

17.523

18.005

18.486

18.972

19.458

19.914

20.31

20.747

21.243

21.714

22.2

22.709

23.217

23.769

24.38

25.029

25.649

26.295

26.985

27.726

28.505

29.399

30.405

31.6

33.082

35.445

40.293

102.01

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

0.2 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

1.1451

2.9399

3.4695

3.894

4.1721

4.3953

4.5956

4.773

4.9381

5.0679

5.1989

5.3247

5.4331

5.5354

5.6229

5.7177

5.8064

5.9066

5.9976

6.0883

6.1687

6.2547

6.3277

6.4181

6.5049

6.5925

6.675

6.7634

6.8416

6.9218

7.0176

7.1239

7.219

7.3166

7.407

7.5065

7.6053

7.712

7.8229

7.9344

8.0477

8.1557

8.2846

8.4247

8.5765

8.7541

8.9556

9.2245

9.5893

10.309

19.336

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

0.2 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

15.004

25.061

27.097

28.74

30.259

31.537

32.625

33.582

34.504

35.318

36.132

36.884

37.662

38.34

39.063

39.839

40.543

41.271

42.171

42.986

43.828

44.667

45.718

46.846

47.91

49.088

50.104

51.018

52.241

53.438

54.621

55.842

56.982

58.229

59.586

60.798

62.031

63.367

64.67

65.993

67.406

68.923

70.478

72.276

74.244

76.824

80.031

84.148

90.956

102.58

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

0.2 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 7

flat

30.165

33.667

34.925

35.88

36.844

37.568

38.306

38.926

39.549

40.098

40.764

41.492

42.278

43.158

44.334

45.342

46.697

48.093

49.347

50.903

52.497

54.069

55.792

57.235

58.704

60.208

61.678

63.212

64.72

66.334

67.968

69.695

71.413

73.37

75.563

78.152

80.707

83.877

87.202

90.607

94.377

98.37

102.89

108.11

114.14

121.52

130.16

141.41

158.03

186.62

671.87

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

0.2 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

3.6793

28.249

31.479

33.034

34.009

34.835

35.55

36.26

36.94

37.48

38.027

38.554

39.098

39.591

40.157

40.82

41.451

42.233

43.008

43.898

44.72

45.537

46.609

47.631

48.574

49.523

50.605

51.742

52.923

53.92

55.082

56.198

57.273

58.415

59.589

60.776

61.983

63.25

64.491

65.799

67.155

68.569

70.127

71.9

73.98

76.583

79.852

84.794

91.679

104.96

346.39

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

0.2 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 9

flat

46.296

64.516

67.487

69.482

71.244

72.794

74.22

75.44

76.618

77.862

78.949

80.031

81.275

82.631

83.792

85.329

86.847

88.618

90.106

92.074

94.029

95.908

98.019

100.02

102.04

104.24

106.27

108.24

110.2

112.18

114.09

116.06

117.97

119.83

121.8

123.62

125.61

127.56

129.42

131.26

133.13

135.11

137.18

139.36

141.7

144.51

147.66

152.03

159.09

175.12

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

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

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

flat

0.0034171

1.3252

1.6879

1.9078

2.0561

2.1862

2.2919

2.3744

2.4446

2.513

2.5679

2.6203

2.6644

2.7074

2.7444

2.7746

2.8062

2.8335

2.8538

2.8753

2.8951

2.9125

2.9274

2.9428

2.9575

2.9696

2.9811

2.9912

3.0018

3.011

3.0207

3.0286

3.0365

3.0436

3.0524

3.0594

3.066

3.0723

3.0783

3.084

3.0901

3.0958

3.1021

3.1065

3.1119

3.1167

3.122

3.1271

3.1319

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

0.2 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 11

flat

1.1325e-05

0.01063

0.024124

0.038362

0.054715

0.070787

0.085594

0.10046

0.11577

0.13019

0.14469

0.15906

0.17284

0.18457

0.19639

0.20831

0.22017

0.23112

0.2424

0.25386

0.26455

0.27601

0.28813

0.29858

0.30982

0.32155

0.33318

0.34416

0.35662

0.36668

0.37769

0.389

0.40006

0.41196

0.42285

0.4342

0.44644

0.45868

0.47229

0.48635

0.5023

0.51778

0.53576

0.55539

0.57697

0.60283

0.63194

0.66186

0.70932

0.77659

1.1301

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

0 200 400 600 800 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

0.2 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

0.10095

0.20742

0.23441

0.25545

0.27439

0.29175

0.30797

0.32209

0.3359

0.34851

0.36015

0.37235

0.38353

0.39487

0.40417

0.41277

0.42023

0.42804

0.43579

0.44219

0.44983

0.45743

0.46454

0.47161

0.47913

0.48662

0.49367

0.5009

0.50979

0.51837

0.52793

0.53752

0.54764

0.55696

0.56684

0.5773

0.58831

0.60072

0.61238

0.62622

0.63987

0.65448

0.66959

0.68441

0.7037

0.72465

0.7489

0.77421

0.80942

0.86315

1.1347

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

0.2 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

20.022

22.261

23.518

24.53

25.268

26.078

26.887

27.64

28.324

28.965

29.62

30.266

30.881

31.423

32.046

32.564

33.209

33.872

34.509

35.139

35.758

36.425

37.145

37.826

38.55

39.268

39.969

40.81

41.596

42.463

43.252

44.102

45.031

46.049

47.082

48.095

49.323

50.552

51.932

53.391

55.041

56.846

58.957

61.262

64.099

67.085

70.896

76.608

84.207

94.701

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

0.2 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

10.003

11.104

11.777

12.383

13.021

13.627

14.17

14.714

15.283

15.805

16.364

16.853

17.497

17.974

18.435

18.947

19.469

19.984

20.509

21.045

21.582

22.098

22.582

23.123

23.641

24.187

24.754

25.297

25.822

26.429

26.988

27.574

28.155

28.81

29.489

30.183

30.919

31.627

32.416

33.36

34.273

35.271

36.432

37.773

39.279

41.01

43.135

45.721

49.901

56.948

118.49

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

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

9

10

11 input layer hidden layer

1

output layer