< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 0 Error

Training iteration

50 100 150 200 250 arb. units

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.002

0.004

0.006

0.008

0.01

0.012

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 50 100 150 200 250 300 350 400 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 = 21.8%, max possible = 37.2%

< 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 20 40 60 80 100 120 140 160 180 input node 2

flat

55.923

64.381

68.21

71.192

74.328

77.523

80.332

83.029

85.725

88.297

91.2

93.637

95.718

98.25

100.55

102.59

105.01

107.2

109.13

111.14

113.33

115.47

117.55

119.82

121.75

123.74

125.61

127.86

129.9

131.94

133.71

135.74

137.82

139.81

142.09

144.96

147.94

150.94

154.67

159.1

163.39

168.25

173.27

178.98

185.31

193.46

203.32

216.42

234.8

267.59

707.51

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 50 100 150 200 250 300 350

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 3

flat

20.002

20.861

21.574

22.316

22.962

23.58

24.281

24.86

25.339

25.807

26.26

26.741

27.271

27.825

28.273

28.708

29.134

29.574

30.062

30.524

30.993

31.439

31.905

32.348

32.83

33.311

33.802

34.319

34.823

35.334

35.898

36.41

36.979

37.545

38.147

38.809

39.433

40.187

41.146

41.965

42.902

43.785

44.824

45.982

47.358

49.153

51.457

54.531

58.337

65.444

162.43

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 4

flat

10.001

10.374

10.732

11.162

11.58

11.971

12.422

12.845

13.337

13.777

14.215

14.657

15.085

15.57

16.026

16.529

17.008

17.467

17.927

18.413

18.844

19.301

19.764

20.17

20.488

20.899

21.298

21.672

22.055

22.502

22.858

23.328

23.723

24.121

24.601

25.069

25.489

25.886

26.4

26.928

27.6

28.248

28.902

29.615

30.323

31.318

32.367

33.612

35.564

39.606

71.486

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 5

flat

1.7034

2.8422

3.2844

3.5682

3.8291

4.018

4.2014

4.3548

4.5079

4.6441

4.7926

4.9297

5.0811

5.2202

5.3666

5.5128

5.6449

5.787

5.9289

6.0507

6.1514

6.2723

6.3836

6.498

6.6074

6.6974

6.804

6.8957

6.9876

7.09

7.1801

7.2788

7.3568

7.4363

7.5189

7.6171

7.712

7.8085

7.9113

8.0024

8.0989

8.2021

8.3153

8.4441

8.5784

8.7231

8.9284

9.1909

9.5388

10.181

15.131

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 6

flat

25.002

25.688

26.511

27.408

28.423

29.387

30.647

31.97

33.242

34.677

36.063

37.506

38.656

39.913

41.168

42.225

43.497

44.608

45.565

46.632

47.599

48.611

49.758

50.739

51.665

52.791

53.85

54.802

55.84

56.895

57.821

58.845

59.808

60.824

61.823

62.951

64.053

65.087

66.185

67.453

68.637

69.871

71.344

73.238

75.426

77.831

81.206

85.54

91.697

100.79

241.14

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 7

flat

30.123

35.069

36.773

38.349

39.89

41.277

42.398

43.664

45.122

46.445

47.857

49.211

50.361

51.508

52.653

53.938

55.293

56.391

57.443

58.531

59.634

60.916

62.081

63.14

64.404

65.631

66.808

68.03

69.352

70.822

72.353

73.873

75.785

77.936

80.301

82.674

85.398

88.455

91.507

95.075

98.198

102.61

107.1

112.52

118.88

124.88

133.64

145.76

160.73

189.7

436.75

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 8

flat

4.8278

28.434

32.165

34.085

35.288

36.483

37.593

38.749

39.714

40.746

41.664

42.489

43.478

44.392

45.419

46.285

47.23

48.147

49.043

49.881

50.729

51.613

52.406

53.303

54.306

55.244

56.084

56.861

57.721

58.547

59.445

60.338

61.291

62.112

63.034

64.027

64.993

65.973

67.079

68.217

69.33

70.787

72.246

74.042

76.15

78.966

82.343

87.178

93.423

104.48

289.32

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 9

flat

55.923

63.829

66.724

69.432

71.607

73.963

76.607

78.853

80.953

83.074

85.169

86.919

89.039

91.152

93.126

94.849

96.593

98.338

100.34

102.11

103.96

105.7

107.29

108.82

110.35

111.98

113.83

115.37

116.98

118.69

120.41

121.87

123.46

124.85

126.56

127.95

129.6

131.05

132.69

134.22

135.89

137.65

139.28

141.14

143.26

145.72

149.03

153.86

161.39

174.41

382.73

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 50 100 150 200 250 300 350

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 10

flat

0.0050833

1.3205

1.5998

1.7983

1.966

2.098

2.2128

2.3015

2.38

2.4447

2.5024

2.5568

2.6025

2.6423

2.6835

2.7153

2.7467

2.7777

2.8027

2.8292

2.8523

2.8727

2.8937

2.9118

2.929

2.9432

2.9582

2.9713

2.9835

2.9975

3.0087

3.0178

3.0285

3.0367

3.0457

3.0527

3.0606

3.0677

3.0743

3.0812

3.0871

3.093

3.0989

3.1043

3.11

3.1149

3.1203

3.1252

3.1304

3.1362

3.1416

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 11

flat

1.1802e-05

0.017072

0.033902

0.050612

0.064985

0.079344

0.092203

0.10456

0.11782

0.12963

0.14271

0.15258

0.1647

0.17495

0.18632

0.19672

0.20506

0.21386

0.2218

0.2307

0.23858

0.24829

0.25647

0.26601

0.27536

0.28446

0.2944

0.30357

0.31319

0.32297

0.33281

0.34387

0.35353

0.36362

0.3744

0.38668

0.39782

0.40979

0.4227

0.43698

0.45227

0.46719

0.48305

0.50019

0.51901

0.54068

0.57322

0.60526

0.6533

0.72427

1.0942

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 input node 12

flat

0.20003

0.21397

0.22613

0.23766

0.24876

0.26025

0.27153

0.28092

0.2906

0.29882

0.30771

0.31731

0.3263

0.33472

0.34451

0.35253

0.36172

0.37057

0.37898

0.38794

0.39688

0.40419

0.4116

0.41879

0.42601

0.43426

0.44116

0.45073

0.45872

0.46637

0.47527

0.48332

0.49216

0.50166

0.51142

0.52131

0.53121

0.54105

0.5512

0.56284

0.57637

0.59198

0.60751

0.62486

0.64424

0.66192

0.68642

0.72057

0.7655

0.83637

1.113

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 input node 13

flat

20.076

21.992

23.166

24.279

25.139

25.91

26.613

27.374

28.058

28.703

29.305

29.898

30.423

30.982

31.467

31.923

32.483

33.073

33.554

34.085

34.671

35.286

35.838

36.353

36.948

37.525

38.16

38.681

39.312

39.94

40.634

41.319

42.12

42.892

43.65

44.304

45.113

45.98

46.946

47.949

49.031

50.209

51.633

53.13

54.97

57.27

59.938

63.506

68.228

77.411

199.64

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 14

flat

10.003

11.204

11.851

12.328

12.946

13.593

14.229

14.751

15.289

15.84

16.329

16.898

17.487

17.98

18.439

19.025

19.567

20.082

20.554

21.076

21.635

22.115

22.528

22.987

23.432

23.884

24.292

24.782

25.286

25.707

26.198

26.667

27.176

27.673

28.178

28.813

29.382

29.897

30.433

31.165

31.935

32.762

33.582

34.692

35.799

36.945

38.474

40.401

42.895

47.834

87.102

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 50 100 150 200 250 300

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 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer