< 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 0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

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

200

400

600

800

1000

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 = 28.2%, max possible = 36.8%

< 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 50 100 150 200 250 300 350 400 input node 2

flat

47.175

63.424

66.754

68.741

70.58

72.2

73.832

75.071

76.172

77.418

78.58

79.781

81.112

82.31

83.563

85.201

86.723

88.778

90.905

92.91

95.201

97.2

99.064

100.98 103 104.85

106.7

108.35

110.14

111.9

113.65

115.53

117.96

120.25

122.94

126.24

129.47

132.71

136.5

140.04

143.72

147.93

152.58

158.28

165.21

173.5

183.16

196.65

215.31

250.44

721.04

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 3

flat

20 20.448

20.899

21.272

21.639

22.017

22.432

22.791

23.204

23.563

23.928

24.284

24.683

25.095

25.455

25.849

26.21

26.594

27.025

27.47

27.896

28.35

28.795

29.195

29.701

30.219

30.705

31.273

31.799

32.317

32.804

33.34

33.935

34.52

35.158

35.855

36.584

37.319

38.099

39.026

39.847

40.888

41.981

43.276

44.791

46.617

48.908

51.759

56.723

65.076

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 4

flat

10 10.18

10.42

10.633

10.831

11.024

11.205

11.394

11.591

11.847

12.081

12.295

12.536

12.747

12.962

13.223

13.459

13.734

14.042

14.239

14.502

14.771

15.058

15.386

15.671

15.948

16.257

16.562

16.902

17.259

17.594

17.968

18.38

18.761

19.124

19.584

20.022

20.46

20.876

21.347

21.858

22.431

23.06

23.745

24.553

25.427

26.529

27.833

29.912

33.474

67.929

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 350 input node 5

flat

1.062

2.3247

2.7716

3.088

3.4049

3.6684

3.9051

4.1172

4.3215

4.5187

4.6968

4.831

4.9878

5.1164

5.2375

5.3306

5.4524

5.546

5.6372

5.715

5.8102

5.8902

5.9674

6.0332

6.1006

6.1676

6.2419

6.318

6.3916

6.4664

6.544

6.617

6.6812

6.7524

6.8292

6.9193

7.0112

7.104

7.1919

7.2858

7.392

7.4947

7.6213

7.7613

7.9061

8.0919

8.2953

8.5479

8.8771

9.4428

18.565

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

0 100 200 300 400 500

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 50 100 150 200 250 300 350 input node 6

flat

15.012

18.031

20.821

23.772

25.88

27.685

29.269

30.568

31.692

32.575

33.467

34.225

35.006

35.663

36.303

36.904

37.555

38.227

38.821

39.432

39.962

40.531

41.239

41.881

42.655

43.39

44.086

44.92

45.729

46.591

47.603

48.475

49.412

50.204

51.093

51.936

52.999

54.038

55.215

56.233

57.446

58.651

60.052

61.724

63.752

66.237

69.015

72.874

77.832

87.549

214.54

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 7

flat

30.12

33.058

34.383

35.383

36.127

36.835

37.515

38.058

38.762

39.257

39.748

40.387

40.976

41.618

42.52

43.48

44.472

45.467

46.686

47.819

49.013

50.251

51.443

52.776

54.003

55.18

56.31

57.54

58.937

60.526

62.227

64.436

66.776

69.159

71.826

74.282

76.995

79.779

82.845

86.491

90.511

94.432

98.978

104.15

110.35

116.7

125.21

138.03

156.45

184.15

499.14

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 8

flat

1.9693

21.692

27.329

30.419

31.928

32.95

33.785

34.641

35.206

35.758

36.312

36.894

37.363

37.882

38.442

38.851

39.274

39.742

40.275

40.761

41.293

41.862

42.627

43.306

44.033

44.833

45.59

46.444

47.251

48.121

48.974

49.793

50.688

51.516

52.454

53.347

54.253

55.208

56.143

57.219

58.399

59.752

61.259

63.113

65.154

67.665

70.826

75.109

81.759

91.84

230.44

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 9

flat

47.175

61.86

65.253

67.37

68.995

70.461

71.992

73.5

74.47

75.503

76.455

77.454

78.467

79.475

80.425

81.495

82.457

83.423

84.659

85.914

87.128

88.615

90.113

91.613

92.884

94.374 96 97.421

98.721

100.17

101.67

103.18

104.62

105.95

107.41

108.71

110.07

111.36

112.72

114.15

115.73

117.46

119.23

121.36

123.68

127.03

130.9

136.59

145.28

161.59

424.39

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 10

flat

0.0060238

1.1138

1.4488

1.6907

1.8578

2.0095

2.1368

2.2442

2.3306

2.4051

2.4742

2.5264

2.5768

2.6272

2.6771

2.7185

2.7582

2.7931

2.8227

2.8498

2.8711

2.8929

2.912

2.9285

2.946

2.9596

2.9729

2.9848

2.9953

3.0047

3.0144

3.023

3.0307

3.0394

3.047

3.0543

3.0605

3.0681

3.0756

3.0816

3.0875

3.0934

3.0994

3.1048

3.11

3.1152

3.1209

3.126

3.1314

3.1364

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 11

flat

1.8597e-05

0.010546

0.022038

0.034846

0.050511

0.06474

0.080331

0.094444

0.1065

0.12156

0.13605

0.14968

0.16294

0.17576

0.18618

0.1966

0.20697

0.21731

0.22796

0.23709

0.24732

0.25814

0.26998

0.27849

0.28888

0.29935

0.31149

0.32229

0.33476

0.34691

0.35794

0.37148

0.38476

0.39589

0.41058

0.42276

0.43661

0.44831

0.46424

0.47872

0.4954

0.5135

0.53149

0.54977

0.57473

0.59912

0.62758

0.66339

0.70139

0.77383

1.1137

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 12

flat

0.2001

0.21821

0.23288

0.24813

0.26172

0.27379

0.28649

0.29968

0.31277

0.32336

0.33548

0.34667

0.36033

0.37181

0.38378

0.39374

0.40352

0.4131

0.42276

0.43212

0.4406

0.45024

0.45839

0.46723

0.47518

0.48361

0.49444

0.50259

0.51138

0.51986

0.53024

0.54047

0.55158

0.56176

0.57122

0.58319

0.59331

0.60477

0.61707

0.62813

0.64043

0.65678

0.67325

0.68949

0.70549

0.72895

0.75235

0.77699

0.81518

0.86995

1.1354

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 13

flat

20.026

21.688

22.626

23.489

24.231

25.006

25.684

26.295

26.95

27.55

28.114

28.604

29.101

29.698

30.312

30.817

31.378

31.916

32.416

32.989

33.555

34.143

34.722

35.387

36.018

36.65

37.308

37.952

38.577

39.294

39.989

40.809

41.692

42.621

43.364

44.457

45.464

46.6

47.808

49.112

50.578

52.196

54.069

56.155

58.522

61.846

65.953

70.718

77.658

89.983

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

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

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 50 100 150 200 250 300 350 input node 14

flat

10.011

10.845

11.338

11.831

12.297

12.648

13.008

13.322

13.675

14.005

14.359

14.691

15.024

15.358

15.731

16.079

16.408

16.78

17.145

17.5

17.888

18.244

18.636

19.004

19.335

19.783

20.158

20.612

21.045

21.523

21.979

22.434

22.931

23.409

23.968

24.462

25.081

25.742

26.358

27.072

27.763

28.543

29.473

30.628

31.782

33.339

35.015

37.31

40.906

46.275

115.65

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

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 input layer hidden layer

1

output layer