< 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

0.001

0.002

0.003

0.004

0.005

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

1000

2000

3000

4000

5000

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 = 33.5%, 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 input node 2

flat

60.002

65.046

67.945

69.862

71.514

73.31

74.599

76.067

77.369

78.692

79.825

81.406

82.794

84.549

86.571

89.174

92.18

95.252

98.401

101.63

104.81 108 111.62

115.03

118.8

122.12

125.67

129.4

132.55

135.84

139.08

142.25

145.54

148.5

152.04

155.6

159.24

163.01

166.88

170.79

175.59

180.15

185.8

191.53

199.14

207.84

218.29

232.22

252.46

293.13

782.08

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 3

flat

20 20.65

21.242

21.76

22.183

22.646

23.125

23.552

23.964

24.453

24.894

25.299

25.647

26.054

26.523

27.018

27.523

27.995

28.513

29.051

29.474

30.018

30.645

31.333

31.868

32.552

33.235

33.921

34.741

35.47

36.257

37.02

37.851

38.826

39.701

40.687

41.583

42.623

43.799

45.049

46.319

47.833

49.402

51.037

52.874

54.849

57.394

60.27

64.011

70.351

212.49

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 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 4

flat

10 10.252

10.489

10.755

10.996

11.267

11.544

11.837

12.15

12.475

12.794

13.1

13.469

13.84

14.223

14.603

15.019

15.383

15.752

16.105

16.589

17.082

17.598

18.002

18.478

18.968

19.472

20.031

20.41

20.914

21.365

21.809

22.223

22.705

23.186

23.686

24.218

24.777

25.324

25.911

26.511

27.183

27.877

28.711

29.598

30.59

31.722

33.091

34.928

38.449

72.761

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 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 5

flat

1.0227

3.1591

3.7671

4.1479

4.4017

4.6148

4.8067

4.9897

5.1268

5.2638

5.3805

5.493

5.5815

5.6792

5.7835

5.8825

5.9814

6.0721

6.158

6.2419

6.3185

6.403

6.4973

6.6015

6.702

6.7896

6.8738

6.9806

7.0921

7.1982

7.2999

7.4188

7.5277

7.6494

7.7775

7.8975

8.0301

8.1504

8.2779

8.4051

8.5426

8.6897

8.8424

9.0069

9.1885

9.3912

9.6329

9.9627

10.402

11.229

21.156

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

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 6

flat

15.004

25.442

27.407

29.18

30.699

31.872

32.889

33.905

34.805

35.724

36.473

37.165

37.868

38.625

39.46

40.268

41.007

41.907

42.677

43.548

44.49

45.658

47.141

48.426

49.772

51.162

52.928

54.515

56.129

57.751

59.286

61.12

62.82

64.558

66.122

67.796

69.557

71.233

72.985

74.706

76.667

78.423

80.414

82.807

85.475

88.395

92.132

96.809

103.41

116.48

280.72

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

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 7

flat

30.148

33.64

35.075

35.948

36.673

37.457

38.102

38.772

39.272

39.845

40.583

41.324

42.03

42.864

44.068

45.389

47.065

48.759

50.779

52.885

55.077

57.026

59.216

61.035

62.579

64.417

66.147

67.994

69.923

71.774

73.7

75.715

77.677

79.748

82.099

84.476

87.107

90.066

93.249

96.709

100.3

104.23

108.77

113.53

119.5

126.64

135.93

147.26

164.64

196.98

517.96

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

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 8

flat

3.1072

29.156

31.998

33.342

34.351

35.109

35.845

36.457

37.129

37.661

38.126

38.69

39.217

39.818

40.427

41.11

41.811

42.633

43.577

44.656

45.694

47.02

48.261

49.479

50.95

52.43

53.918

55.454

57.033

58.682

60.241

61.537

63.005

64.445

65.878

67.311

69.023

70.57

72.078

73.702

75.54

77.471

79.435

81.83

84.432

87.381

90.893

96.049

103.81

118.07

326.87

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

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 9

flat

48.858

64.479

67.383

69.236

70.83

72.383

73.813

75.105

76.265

77.444

78.582

79.58

80.962

82.208

83.378

84.761

86.571

88.387

90.279

92.823

95.211

97.882

100.83

103.7

106.67

109.64

112.78

115.72

118.72

121.19

123.99

126.76

129.58

132.02

134.54

136.86

139.54 142 144.43

146.88

149.37

152.17

154.99

158.03

161.53

165.12

169.48

174.53

181.5

194.64

385.88

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 input node 10

flat

0.0050833

1.3625

1.7609

1.9827

2.1456

2.2735

2.3754

2.4554

2.5202

2.575

2.6272

2.6736

2.7149

2.7501

2.7802

2.8093

2.8347

2.856

2.8744

2.8933

2.9104

2.9238

2.9385

2.9525

2.9657

2.9781

2.9872

2.9959

3.0062

3.0157

3.024

3.0318

3.0394

3.0472

3.0548

3.0615

3.0686

3.0751

3.081

3.0873

3.0925

3.0977

3.1032

3.108

3.1131

3.1177

3.1229

3.1279

3.1317

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

0 100 200 300 400 500 600 700 800

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

0 100 200 300 400 500 input node 11

flat

1.1325e-05

0.010357

0.022657

0.037258

0.053072

0.066849

0.082171

0.096459

0.11056

0.12486

0.14013

0.15416

0.16747

0.18028

0.19237

0.20382

0.21374

0.22481

0.23423

0.24394

0.25453

0.26373

0.27299

0.28316

0.29351

0.30355

0.31401

0.32518

0.33661

0.34822

0.35832

0.36933

0.3814

0.39307

0.40503

0.41786

0.43087

0.44442

0.45899

0.47393

0.49064

0.50955

0.52651

0.54518

0.57044

0.59537

0.62528

0.65748

0.70401

0.77696

1.1203

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

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 input node 12

flat

0.2 0.22289

0.24073

0.25508

0.26915

0.28268

0.29598

0.30742

0.31868

0.3301

0.34141

0.35045

0.36026

0.37028

0.38067

0.3907

0.39952

0.40749

0.41498

0.42267

0.42982

0.4373

0.44509

0.45347

0.46104

0.46922

0.4765

0.48352

0.49131

0.50021

0.51046

0.52096

0.5307

0.54179

0.55063

0.56197

0.57524

0.58823

0.60114

0.61484

0.6287

0.64332

0.66167

0.67787

0.69855

0.71873

0.74306

0.7712

0.8107

0.86389

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

0 100 200 300 400 500 600 700 800 900

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 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 13

flat

20.003

22.398

23.829

24.885

25.823

26.712

27.662

28.505

29.211

29.902

30.624

31.347

32.03

32.819

33.589

34.345

35.099

35.922

36.625

37.316

38.182

39.079

40.022

40.948

41.909

42.988

43.824

44.794

45.737

46.792

47.869

48.972

50.181

51.374

52.597

54.026

55.309

56.704

58.255

59.683

61.397

63.343

65.628

67.881

70.11

73.337

76.92

81.592

87.603

97.056

316.64

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 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 14

flat

10.009

11.099

11.88

12.631

13.375

14.038

14.649

15.226

15.841

16.453

16.981

17.563

18.09

18.639

19.165

19.769

20.328

20.891

21.485

21.959

22.51

23.059

23.54

24.061

24.584

25.086

25.561

26.052

26.578

27.135

27.693

28.166

28.706

29.262

29.851

30.535

31.229

31.886

32.711

33.447

34.268

35.185

36.298

37.446

38.75

40.176

42.061

44.289

47.931

54.736

115.52

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

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