< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

0.0045

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-0.6

-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 = 33.4%, 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

0 100 200 300 400 500 input node 2

flat

60.002

65.605

68.526

70.717

72.676

74.108

75.375

76.654

77.818

79.084

80.18

81.501

82.714

84.495

86.438

88.803

91.867

94.434

97.999

101.16

104.84

108.1

111.7

115.19 119 122.5

126.01

129.69

133.34

136.75

139.9

143.12

146.28

149.66

153.17

156.47

160.1

164.05

168.18

172.25

177.29

182.31

188.02

194.31

201.5

210.67

221.13

235.4

255.99

294.19

748.91

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

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 input node 3

flat

20 20.604

21.245

21.774

22.246

22.663

23.077

23.51

23.972

24.387

24.826

25.252

25.623

26.06

26.479

26.908

27.371

27.879

28.416

28.929

29.42

29.982

30.567

31.199

31.753

32.357

33.084

33.784

34.489

35.303

36.187

37.059

37.879

38.852

39.804

40.813

41.733

42.873

44.101

45.481

46.825

48.269

49.85

51.731

53.954

56.272

59.06

62.195

66.289

73.282

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

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 input node 4

flat

10 10.288

10.505

10.775

11.065

11.345

11.623

11.909

12.19

12.504

12.823

13.14

13.471

13.79

14.133

14.485

14.897

15.301

15.686

16.05

16.519

16.966

17.426

17.893

18.313

18.75

19.23

19.705

20.183

20.549

20.985

21.409

21.863

22.327

22.76

23.234

23.727

24.27

24.834

25.409

26.015

26.65

27.359

28.076

28.901

29.861

30.938

32.267

34.315

37.454

74.386

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

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 input node 5

flat

0.95135

3.1532

3.7861

4.1318

4.4072

4.6479

4.8452

5.0174

5.1576

5.2909

5.4224

5.5278

5.6277

5.7282

5.8163

5.9093

6.0009

6.0861

6.1746

6.2576

6.3322

6.4259

6.5107

6.6088

6.7037

6.7914

6.8785

6.9684

7.0734

7.1834

7.2911

7.4014

7.5267

7.6612

7.7943

7.9044

8.0344

8.1578

8.2814

8.416

8.5512

8.701

8.865

9.0241

9.2256

9.4464

9.6856

9.9885

10.451

11.323

19.606

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

0 100 200 300 400 500 600 700 800 900

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 input node 6

flat

15.026

25.49

27.674

29.55

31.084

32.364

33.356

34.379

35.175

35.98

36.739

37.47

38.096

38.849

39.533

40.305

40.939

41.885

42.771

43.704

44.51

45.66

47.043

48.415

49.807

51.189

52.978

54.607

56.217

57.967

59.632

61.349

62.949

64.513

66.226

68.018

69.69

71.375

73.158

74.957

76.714

78.983

81.223

83.694

86.431

89.723

93.521

98.488

105.5

118.23

290.77

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

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 input node 7

flat

30.123

33.737

35.024

36.085

36.874

37.648

38.233

38.818

39.401

39.984

40.65

41.418

42.146

43.046

44.185

45.341

46.96

48.774

50.923

53.174

55.222

57.191

58.967

60.769

62.719

64.591

66.428

68.412

70.17

71.93

73.888

76.135

78.2

80.51 83 85.656

88.377

91.425

94.679

98.131

102.08

105.81

110.24

115.5

121.36

128.3

136.77

147.99

166.05

196.27

476.9

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

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 input node 8

flat

2.0982

29.094

32.047

33.351

34.384

35.226

35.974

36.608

37.22

37.763

38.255

38.774

39.307

39.933

40.551

41.22

41.907

42.668

43.628

44.661

45.745

46.923

48.395

49.756

51.38

52.925

54.379

55.888

57.309

58.854

60.299

61.797

63.335

64.791

66.192

67.717

69.215

70.768

72.411

74.223

75.979

77.884

79.954

82.179

85.031

88.319

92.395

97.276

105.43

121.1

296.8

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 200 400 600 800 1000

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 input node 9

flat

48.858

64.896

67.779

69.943

71.56

73.205

74.385

75.522

76.686

77.709

78.827

79.786

80.942

82.095

83.204

84.659

86.271

88.149

90.167

92.82

95.104

97.916

100.83

103.93

106.61

109.89

112.86

115.87

118.69

121.31

123.9

126.78

129.32

131.85

134.43

136.92

139.27

141.88

144.35

146.97

149.63

152.46

155.55

158.86

162.53

166.52

171.39

177.19

184.64

197.91

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

0 200 400 600 800 1000

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 50 100 150 200 250 300 350 400 450 input node 10

flat

0.033582

1.3284

1.7374

1.9778

2.1353

2.2607

2.3613

2.4412

2.5075

2.5664

2.6167

2.6656

2.7061

2.7432

2.7735

2.8014

2.8267

2.8492

2.8683

2.8882

2.9038

2.9191

2.9335

2.9479

2.9614

2.9741

2.9846

2.9937

3.005

3.0138

3.0231

3.0307

3.0384

3.0462

3.0538

3.0605

3.0674

3.0738

3.0794

3.0857

3.0912

3.097

3.1025

3.1086

3.1134

3.1177

3.1229

3.128

3.1325

3.1368

3.1416

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

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

0.2 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 11

flat

8.1062e-06

0.010946

0.02359

0.038181

0.053236

0.067183

0.083214

0.097366

0.11265

0.12703

0.14187

0.1549

0.16748

0.18098

0.19265

0.20346

0.21417

0.22524

0.23525

0.24606

0.2564

0.26588

0.27576

0.28461

0.29502

0.30449

0.31588

0.32699

0.33838

0.34923

0.35912

0.37076

0.38218

0.39334

0.40485

0.41786

0.43002

0.44193

0.45528

0.46958

0.4835

0.50105

0.52077

0.5398

0.56222

0.58993

0.61898

0.65228

0.70038

0.77629

1.1166

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

0 100 200 300 400 500 600 700 800 900

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 input node 12

flat

0.2 0.22309

0.24032

0.25658

0.27122

0.28402

0.29623

0.3079

0.31933

0.33143

0.34279

0.35313

0.36355

0.37411

0.38479

0.39442

0.40348

0.41046

0.41766

0.42464

0.43218

0.43891

0.44562

0.4535

0.4608

0.46954

0.47747

0.4849

0.49361

0.50172

0.51101

0.52047

0.52997

0.5416

0.55118

0.56164

0.57388

0.58664

0.59804

0.61293

0.62653

0.64303

0.65994

0.6762

0.69796

0.7206

0.74381

0.77161

0.81072

0.86452

1.1354

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

0.2 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 13

flat

20.003

22.397

23.603

24.714

25.616

26.537

27.379

28.21

28.954

29.722

30.499

31.11

31.797

32.528

33.371

34.237

34.985

35.728

36.504

37.463

38.285

39.149

40.109

41.017

42.046

42.986

43.898

44.977

46.115

47.073

48.142

49.292

50.502

51.743

53.096

54.554

56.025

57.424

58.958

60.453

62.225

64.039

66.288

68.335

70.757

74.004

77.454

82.007

88.392

98.426

232.72

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 input node 14

flat

10.003

11.229

11.924

12.7

13.39

13.949

14.594

15.194

15.792

16.364

16.908

17.5

17.955

18.51

19.017

19.567

20.161

20.704

21.189

21.667

22.101

22.665

23.13

23.542

24.04

24.556

25.035

25.566

26.059

26.613

27.202

27.664

28.092

28.639

29.194

29.777

30.41

31.137

31.792

32.59

33.389

34.329

35.401

36.574

37.835

39.546

41.535

43.972

47.443

53.617

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

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800 900

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

12 input layer hidden layer

1

output layer