< 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

0.006

0.007

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

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 = 32.6%, max possible = 36.9%

< 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

60.005

65.172

68.318

70.396

72.015

73.812

75.075

76.315

77.612

78.994

80.137

81.67

83.027

84.993

87.194

89.726

92.457

95.994

99.187

102.22

105.62

108.58

112.03

115.69

119.07

122.18

125.62

129.15

132.58

135.97

139.25

142.54

145.89

149.36

153.1

156.61

160.38

164.41

169.1

173.39

177.97

183.27

189.07

195.53

202.69

211.58

221.73

235.87

255.63

293.04

969.74

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 3

flat

20 20.652

21.218

21.747

22.224

22.683

23.115

23.563

23.91

24.39

24.826

25.265

25.623

26.065

26.545

26.999

27.485

27.903

28.367

28.877

29.369

29.892

30.508

31.094

31.718

32.422

33.084

33.872

34.721

35.527

36.381

37.413

38.41

39.275

40.323

41.475

42.537

43.751

45.087

46.386

47.965

49.77

51.603

53.88

55.92

58.441

61.47

65.078

70.412

77.612

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 50 100 150 200 250 300 350 400 input node 4

flat

10 10.233

10.453

10.701

10.975

11.229

11.474

11.754

12.076

12.38

12.719

13.015

13.366

13.697

14.06

14.363

14.77

15.149

15.54

15.877

16.281

16.684

17.077

17.52

17.933

18.371

18.779

19.2

19.624

20.079

20.397

20.769

21.188

21.576

21.961

22.348

22.814

23.32

23.788

24.307

24.862

25.467

26.27

27.015

27.772

28.696

29.752

31.091

32.944

36.421

67.296

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 5

flat

1.2616

3.0725

3.6912

4.0978

4.3489

4.5656

4.7527

4.9307

5.0736

5.2145

5.342

5.4532

5.5475

5.6452

5.7471

5.8467

5.9386

6.0309

6.1266

6.2223

6.3158

6.4026

6.4965

6.598

6.6958

6.7821

6.8813

6.9875

7.0916

7.2074

7.3114

7.4266

7.5332

7.6597

7.7701

7.8868

8.0099

8.142

8.256

8.4042

8.5464

8.7049

8.8578

9.0247

9.2176

9.4463

9.6926

10.008

10.461

11.247

23.51

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

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 6

flat

15.01

25.469

27.296

29.032

30.599

31.763

32.887

33.929

34.751

35.641

36.479

37.251

37.93

38.698

39.403

40.262

40.988

41.842

42.773

43.572

44.562

45.87

47.121

48.399

49.877

51.325

53.071

54.685

56.288

57.913

59.356

61.004

62.711

64.526

66.184

67.918

69.631

71.533

73.245

75.132

76.987

79.196

81.589

84.19

87.011

90.308

94.33

99.18

105.89

119.64

333.88

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

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

30.148

33.834

35.166

36.11

36.867

37.613

38.238

38.859

39.383

40.037

40.685

41.442

42.167

43.144

44.434

45.733

47.192

49.182

51.463

53.563

55.786

57.686

59.596

61.182

62.828

64.781

66.679

68.605

70.487

72.365

74.413

76.608

78.628

80.864

83.185

85.643

88.518

91.675

94.943

98.321

102.12

106.14

110.82

116.38

122.05

129.05

137.49

148.33

164.93

193.25

581.36

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 8

flat

2.8681

28.91

31.965

33.298

34.266

35.068

35.758

36.423

37.067

37.621

38.166

38.668

39.201

39.736

40.376

41.059

41.76

42.58

43.561

44.504

45.623

46.827

48.11

49.47

50.939

52.44

53.709

55.289

56.828

58.37

59.913

61.099

62.599

64.231

65.626

67.238

68.966

70.53

72.274

74.205

76.158

78.063

80.222

82.702

85.489

88.758

92.539

97.863

105.49

118.35

367.91

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

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 9

flat

49.621

64.427

67.662

69.657

71.21

72.8

74.054

75.299

76.422

77.537

78.691

79.738

81.009

82.189

83.415

85.02

86.69

88.474

90.426

92.659

95.363

98.085

100.76

103.63

106.41

109.1

111.97

115.42

118.2

120.47

123.08

125.78

128.63

131.15

133.61

136.14

138.81

141.35

143.94

146.69

149.58

152.76 156 159.59

163.22

167.63

172.55

178.65

186.94

199.08

495.18

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 50 100 150 200 250 300 350 400 input node 10

flat

0.0084362

1.3748

1.738

1.9607

2.1182

2.2403

2.3305

2.4105

2.4769

2.5385

2.589

2.6354

2.6815

2.7211

2.7567

2.789

2.8184

2.8429

2.8637

2.8822

2.9016

2.9169

2.9314

2.9458

2.9593

2.9734

2.9835

2.9933

3.0029

3.0124

3.0204

3.0286

3.0365

3.0445

3.0526

3.0599

3.0671

3.0734

3.0789

3.0853

3.0916

3.0977

3.1025

3.1081

3.113

3.1179

3.1229

3.1278

3.132

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

0 100 200 300 400 500 600

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

3.8743e-06

0.01037

0.022009

0.035446

0.052668

0.067913

0.082622

0.096883

0.11143

0.12533

0.13918

0.15257

0.16571

0.17807

0.19053

0.20175

0.21245

0.22252

0.23341

0.24474

0.25524

0.26564

0.27567

0.28552

0.29576

0.30726

0.31853

0.32945

0.34023

0.35087

0.36263

0.37426

0.38679

0.39853

0.41061

0.4233

0.43604

0.44783

0.46085

0.47472

0.49095

0.50971

0.52653

0.54542

0.56668

0.59335

0.62631

0.65971

0.71007

0.78011

1.1301

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 12

flat

0.2 0.2232

0.24398

0.25787

0.27351

0.28629

0.29975

0.31219

0.32355

0.33489

0.34584

0.35582

0.36618

0.37688

0.38752

0.39669

0.40521

0.41262

0.41955

0.42717

0.43471

0.44258

0.44999

0.45812

0.46562

0.47345

0.47967

0.48863

0.49675

0.50541

0.51441

0.52374

0.53338

0.54362

0.5545

0.56473

0.57612

0.58596

0.60026

0.61409

0.62957

0.64597

0.66404

0.6803

0.70101

0.72467

0.74927

0.77671

0.81045

0.86736

1.1341

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 13

flat

20.026

22.448

23.659

24.717

25.709

26.613

27.464

28.285

29.138

29.833

30.561

31.197

31.934

32.604

33.453

34.325

35.035

35.783

36.506

37.343

38.224

39.207

40.074

41.108

42.141

43.135

44.131

45.216

46.38

47.589

48.748

50.076

51.371

52.665

54.183

55.601

57.042

58.713

60.296

62.083

63.809

65.969

68.298

70.959

73.666

76.813

80.699

85.356

90.866

102.16

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

0 100 200 300 400 500 600 700

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 input node 14

flat

10.003

11.114

11.84

12.562

13.291

13.896

14.494

15.091

15.676

16.239

16.761

17.276

17.792

18.263

18.778

19.263

19.799

20.315

20.809

21.271

21.712

22.14

22.588

23.02

23.478

23.926

24.444

24.918

25.376

25.794

26.314

26.839

27.375

27.851

28.436

29.044

29.649

30.326

31.035

31.733

32.575

33.498

34.539

35.67

37.012

38.542

40.388

43.024

47.18

53.949

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

0 100 200 300 400 500 600 700

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

1

2

3

4

5

6

7

8

9

10 input layer hidden layer

1

output layer