< 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 = 32.7%, 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

65.185

68.323

70.396

71.998

73.812

75.052

76.258

77.561

78.975

80.059

81.593

82.887

84.838

87.031

89.497

92.253

95.683

98.977

102.03

105.47

108.4

111.82

115.55

118.9

122.1

125.46

129.05

132.48

135.8

139.15

142.43

145.83

149.28

153.02

156.56

160.34

164.38

169.06

173.35

177.96

183.24

189.03

195.46

202.68

211.48

221.69

235.86

255.6

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 20.65

21.209

21.734

22.208

22.667

23.103

23.536

23.892

24.361

24.802

25.233

25.597

26.042

26.524

26.972

27.435

27.859

28.339

28.833

29.319

29.849

30.47

31.062

31.68

32.386

33.039

33.832

34.678

35.484

36.324

37.354

38.389

39.251

40.282

41.433

42.506

43.72

45.064

46.352

47.943

49.76

51.578

53.861

55.916

58.43

61.468

65.05

70.395

77.603

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

10.452

10.702

10.974

11.228

11.474

11.754

12.074

12.376

12.71

13.004

13.359

13.688

14.052

14.351

14.757

15.132

15.524

15.863

16.269

16.669

17.06

17.493

17.912

18.361

18.769

19.187

19.619

20.06

20.378

20.751

21.172

21.568

21.954

22.323

22.795

23.289

23.771

24.294

24.847

25.458

26.256

27.012

27.764

28.673

29.743

31.085

32.942

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

3.6936

4.1085

4.3577

4.5756

4.76

4.9375

5.0778

5.2185

5.3471

5.4552

5.5501

5.6469

5.7485

5.8472

5.9386

6.0305

6.1262

6.22

6.3135

6.401

6.4954

6.5956

6.6912

6.7772

6.8776

6.9809

7.087

7.2021

7.3057

7.4189

7.5282

7.6556

7.7647

7.8822

8.004

8.1372

8.2542

8.4002

8.5439

8.7025

8.8561

9.0241

9.2166

9.4459

9.6924

10.008

10.461

11.245

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

25.471

27.364

29.067

30.647

31.778

32.917

33.963

34.768

35.658

36.49

37.259

37.929

38.674

39.397

40.245

40.948

41.813

42.705

43.495

44.51

45.794

47.002

48.357

49.789

51.251

52.952

54.588

56.198

57.876

59.268

60.962

62.617

64.467

66.134

67.861

69.597

71.468

73.218

75.12

76.942

79.186

81.584

84.13

87.004

90.299

94.316

99.18

105.88

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

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

33.833

35.153

36.105

36.839

37.599

38.213

38.851

39.349

39.984

40.625

41.383

42.094

43.052

44.334

45.581

47.065

49.021

51.348

53.452

55.66

57.573

59.54

61.179

62.712

64.679

66.594

68.526

70.416

72.299

74.326

76.518

78.617

80.817

83.141

85.606

88.481

91.631

94.907

98.258

102.08

106.09

110.81

116.32

122.04 129 137.46

148.25

164.9

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

28.9

31.967

33.284

34.266

35.06

35.751

36.402

37.047

37.601

38.135

38.647

39.167

39.716

40.335

41.019

41.699

42.522

43.472

44.431

45.558

46.77

48.02

49.353

50.843

52.348

53.643

55.181

56.785

58.301

59.869

61.099

62.554

64.203

65.584

67.204

68.923

70.515

72.238

74.178

76.128

78.049

80.199

82.691

85.466

88.729

92.508

97.859

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

67.663

69.686

71.216

72.8

74.05

75.291

76.355

77.488

78.64

79.674

80.949

82.169

83.334

84.91

86.597

88.273

90.282

92.35

95.146

97.9

100.5

103.43

106.27

109.01

111.82

115.31

118.08

120.4

122.96

125.67

128.54

131.11

133.53

136.1

138.78

141.31

143.9

146.61

149.56

152.74

155.97

159.58

163.21

167.62

172.54

178.64

186.94

199.05

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

1.7385

1.9615

2.1194

2.2403

2.3317

2.411

2.4776

2.5399

2.5908

2.6363

2.6821

2.7218

2.7579

2.7897

2.8193

2.8435

2.864

2.8829

2.9022

2.9176

2.9319

2.9463

2.9596

2.9737

2.9838

2.9937

3.0032

3.0124

3.0206

3.0287

3.0367

3.0448

3.0527

3.0601

3.0672

3.0736

3.0793

3.0855

3.0917

3.0979

3.1027

3.1082

3.1131

3.118

3.123

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

0.010261

0.021822

0.035276

0.052091

0.067473

0.082229

0.096472

0.11091

0.12493

0.13874

0.15223

0.16525

0.17789

0.19018

0.20147

0.21205

0.22237

0.23305

0.2442

0.25491

0.2652

0.27543

0.28524

0.29558

0.30705

0.3183

0.32928

0.34001

0.35077

0.3624

0.37397

0.38665

0.39828

0.41045

0.42303

0.4359

0.44745

0.46077

0.47457

0.49094

0.5096

0.52652

0.54542

0.56668

0.59335

0.62631

0.65971

0.71002

0.78022

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 0.22322

0.24398

0.25798

0.27364

0.2864

0.29985

0.31242

0.32363

0.33505

0.346

0.35582

0.36622

0.37705

0.38765

0.39682

0.40544

0.41273

0.41967

0.4273

0.43496

0.44279

0.45006

0.45832

0.46579

0.47362

0.47991

0.48872

0.4968

0.50553

0.51458

0.52381

0.53355

0.54383

0.55469

0.56496

0.57626

0.58601

0.60034

0.61423

0.62957

0.64614

0.66415

0.68046

0.70142

0.7252

0.74966

0.77731

0.8107

0.86763

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

22.443

23.658

24.708

25.699

26.604

27.455

28.271

29.116

29.822

30.553

31.185

31.921

32.586

33.431

34.312

35.006

35.736

36.482

37.34

38.218

39.201

40.072

41.094

42.139

43.134

44.131

45.221

46.38

47.594

48.75

50.079

51.377

52.68

54.19

55.616

57.075

58.72

60.309

62.09

63.814

65.989

68.323

70.987

73.709

76.902

80.741

85.406

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

11.119

11.852

12.575

13.292

13.909

14.508

15.1

15.679

16.241

16.765

17.285

17.796

18.269

18.782

19.264

19.809

20.326

20.822

21.277

21.715

22.151

22.591

23.026

23.481

23.931

24.454

24.923

25.385

25.806

26.323

26.858

27.386

27.858

28.445

29.05

29.666

30.343

31.041

31.751

32.588

33.506

34.548

35.677

37.02

38.561

40.388

43.024

47.178

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

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