< 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

0.002

0.004

0.006

0.008

0.01

0.012

0.014

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 = 35.3%, max possible = 37.9%

< 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 20 40 60 80 100 120 140 160 180 200 220 input node 2

flat

55.305

64.852

67.575

69.702

71.07

72.602

73.824

74.912

75.901

77.16

78.312

79.291

80.286

81.344

82.644

84.327

86.296

88.592

91.595

95.145

98.904

102.1

105.53

108.98

112.66

115.94

119.43

123.42 127 130.63

134.37

138.15

141.66

144.76

148.08

151.11

154.09

156.84

160.14

164.16

168.53

173.86

179.1

185.09

192.07

199.41

208.68

220.52

239.21

276.22

640.06

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 50 100 150 200 250 300 350 400 450

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 20 40 60 80 100 120 140 160 180 200 input node 3

flat

20.001

20.55

21.08

21.628

22.035

22.421

22.936

23.293

23.664

24.014

24.402

24.779

25.117

25.538

25.861

26.26

26.665

27.079

27.507

27.978

28.368

28.803

29.276

29.794

30.391

30.993

31.57

32.164

32.738

33.365

33.95

34.64

35.303

35.812

36.474

37.238

38.021

38.665

39.372

40.236

41.05

41.938

42.749

43.657

44.777

46.1

47.869

50.324

53.447

58.923

151.03

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 input node 4

flat

10.001

10.227

10.427

10.653

10.847

11.093

11.379

11.614

11.879

12.176

12.506

12.794

13.081

13.378

13.699

14.024

14.336

14.711

15.103

15.456

15.881

16.279

16.709

17.238

17.723

18.247

18.735

19.307

19.911

20.499

21.168

21.955

22.722

23.533

24.298

25.118

25.961

26.827

27.601

28.388

29.337

30.192

31.218

32.163

33.199

34.371

35.584

37.107

39.104

42.962

66.059

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 input node 5

flat

1.7927

3.3191

3.8647

4.2168

4.456

4.6769

4.8549

5.0034

5.1247

5.2588

5.3795

5.4612

5.5802

5.6598

5.7342

5.8274

5.9229

6.0019

6.0823

6.1722

6.2634

6.3369

6.406

6.4875

6.5789

6.6726

6.7565

6.8503

6.9466

7.0501

7.1525

7.2698

7.3971

7.5182

7.6546

7.7984

7.9131

8.0723

8.2171

8.3403

8.4837

8.6383

8.7851

8.9343

9.0989

9.306

9.5543

9.8243

10.244

10.942

16.521

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 200 220 input node 6

flat

25.002

26.792

28.381

29.846

31.146

32.208

33.066

33.991

34.687

35.34

36.155

36.748

37.407

38.024

38.736

39.343

40.045

40.774

41.506

42.252

43.039

43.931

44.899

46.213

47.531

48.842

50.509

52.179

53.897

55.632

57.178

58.903

60.715

62.583

64.51

66.397

68.002

69.895

71.667

73.36

75.205

77.045

78.89

80.877

83.015

85.886

89.28

94.05

101.28

114.79

240.1

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 input node 7

flat

30.148

33.44

34.781

35.658

36.405

37.008

37.597

38.189

38.698

39.146

39.554

40.092

40.666

41.221

41.863

42.787

44.204

45.459

47.25

48.971

51.402

53.501

55.634

57.292

59.257

61.226

63.218

65.185

67.169

68.814

70.699

72.397

74.369

76.169

77.908

80.002

82.496

85.136

87.978

91.877

95.775

100.16

104.17

108.64

114.51

121.13

129.26

139.54

156.34

183.79 377

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 input node 8

flat

3.8441

30.174

32.293

33.375

34.318

34.987

35.635

36.136

36.631

37.208

37.626

38.121

38.541

38.979

39.537

40.064

40.542

41.115

41.692

42.537

43.574

44.609

45.737

47.037

48.45

50.095

51.749

53.034

54.613

56.269

57.811

59.193

60.691

62.051

63.624

65.083

66.549

68.013

69.566

71.128

72.875

74.424

76.221

78.131

80.411

83.015

86.761

92.3

99.382

112.8

273.06

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 input node 9

flat

55.305

64.517

67.092

68.789

70.471

71.743

73.013

74.107

75.072

76.006

77.008

78.067

79.049

79.818

80.785

81.863

82.911

84.458

86.114

87.68

89.728

92.327

95.145

97.995

100.96

104.19

107.06

110.24

113.14

116.08

118.86

121.8

124.74

127.47

129.96

133.1

135.79

138.62

141.5

144.33

146.88

149.39

151.74

154.31

156.65

159.33

162.1

165.61

170.92

180.95

344.86

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 50 100 150 200 250 300 350 400 450

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 20 40 60 80 100 120 140 160 180 input node 10

flat

0.0879

1.4955

1.847

2.0504

2.2025

2.3112

2.3975

2.4658

2.5281

2.588

2.6335

2.6753

2.7139

2.7475

2.7773

2.8078

2.8326

2.8564

2.8777

2.8965

2.9134

2.9284

2.9435

2.9564

2.9687

2.9814

2.9895

2.9987

3.009

3.0191

3.0268

3.0359

3.0433

3.0521

3.0585

3.0652

3.0722

3.0781

3.0845

3.0903

3.0953

3.1001

3.1046

3.11

3.1155

3.1193

3.1244

3.128

3.133

3.1371

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 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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

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

flat

1.1923e-05

0.012239

0.024818

0.037426

0.052231

0.068422

0.083308

0.097228

0.11364

0.12793

0.14133

0.1548

0.16713

0.178

0.19137

0.2013

0.21071

0.21755

0.22712

0.23688

0.24639

0.25662

0.26517

0.27526

0.28649

0.29735

0.30739

0.31703

0.32816

0.33924

0.35068

0.36344

0.37544

0.38815

0.40164

0.4129

0.42919

0.44394

0.45926

0.47466

0.48885

0.50707

0.52545

0.54539

0.56622

0.59204

0.6231

0.6632

0.71057

0.78998

1.0803

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 12

flat

0.20007

0.21811

0.23151

0.24497

0.25737

0.26791

0.27907

0.29015

0.30216

0.31265

0.32193

0.33259

0.34403

0.35312

0.36235

0.37196

0.38172

0.39182

0.3997

0.40898

0.4154

0.42261

0.4315

0.44003

0.44847

0.45696

0.46626

0.47548

0.48446

0.49293

0.50324

0.51412

0.52422

0.53516

0.54637

0.55735

0.56885

0.58022

0.59185

0.60564

0.61918

0.63618

0.65256

0.66899

0.68963

0.71543

0.74451

0.77453

0.81211

0.86425

1.0928

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 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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 13

flat

20.029

22.409

23.58

24.952

25.825

26.708

27.53

28.368

29.153

29.884

30.629

31.349

32.063

32.768

33.604

34.367

34.974

35.844

36.492

37.27

38.073

38.887

39.656

40.41

41.277

42.067

42.976

43.792

44.548

45.511

46.391

47.326

48.141

49.114

50.084

51.214

52.392

53.761 55 56.6

58.516

60.427

62.464

65.188

68.484

72.253

75.946

81.199

88.264

99.202

225.7

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 input node 14

flat

10.009

11.236

11.854

12.668

13.345

13.896

14.469

15.063

15.654

16.261

16.846

17.39

18.064

18.708

19.348

20.043

20.753

21.451

22.228

23.032

23.811

24.523

25.264

25.991

26.752

27.506

28.135

28.81

29.571

30.256

31.13

31.888

32.614

33.387

34.238

34.948

35.746

36.721

37.62

38.497

39.562

40.571

41.757

43.05

44.614

46.426

48.806

51.852

56.036

64.723

115.48

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer