< 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

0 500 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 = 32.3%, max possible = 36.8%

< 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 50 100 150 200 250 300 350 400 450 input node 2

flat

60.005

65.646

68.542

70.517

72.436

74.044

75.511

76.827

78.203

79.505

80.968

82.363

83.909

86.046

88.204

90.677

93.527

96.343

99.988

103.38

106.79

110.73

114.74

118.04

121.43

124.69

128.26

131.4

135.16

138.35

141.72

144.78

148.23

152.05

156.02

159.67

163.47

167.88

172.56

177.39

182.33

187.61

193.13

199.71

207.6

216.87

228.29

243.1

267.39

309.34

950.96

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

0 100 200 300 400 500 600 700 800 900

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

0.2 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

20.001

20.63

21.186

21.739

22.223

22.695

23.106

23.575

24.053

24.546

24.994

25.362

25.786

26.252

26.723

27.181

27.689

28.195

28.688

29.204

29.743

30.378

31.012

31.617

32.241

32.989

33.784

34.518

35.357

36.24

37.271

38.243

39.171

40.211

41.109

42.243

43.379

44.625

45.911

47.31

48.94

50.717

52.624

54.931

57.113

59.8

63.221

66.924

72.139

80.026

214.86

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

0 100 200 300 400 500 600 700 800

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

0.2 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

10.001

10.281

10.495

10.777

11.04

11.329

11.617

11.879

12.188

12.48

12.812

13.15

13.491

13.814

14.11

14.463

14.853

15.26

15.603

15.975

16.446

16.861

17.269

17.705

18.067

18.463

18.905

19.316

19.784

20.226

20.588

20.996

21.382

21.802

22.187

22.619

23.056

23.6

24.176

24.687

25.265

25.905

26.667

27.41

28.203

29.245

30.356

31.797

33.882

37.859

95.754

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

0.2 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

1.0855

3.1204

3.7817

4.1397

4.4059

4.629

4.8055

4.964

5.1222

5.2648

5.3886

5.5057

5.6009

5.7057

5.8105

5.8989

5.9961

6.0935

6.1929

6.2786

6.3698

6.466

6.5585

6.6451

6.7381

6.8296

6.9127

7.0224

7.131

7.2351

7.3488

7.4615

7.559

7.6812

7.7919

7.912

8.0387

8.152

8.286

8.4369

8.5912

8.7484

8.9152

9.0875

9.2935

9.5017

9.7612

10.083

10.522

11.406

19.301

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

0 100 200 300 400 500 600 700

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

0.2 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 6

flat

15.005

25.514

27.657

29.514

31.017

32.328

33.382

34.284

35.085

35.993

36.705

37.525

38.34

39.029

39.874

40.643

41.455

42.374

43.277

44.296

45.353

46.538

47.869

49.239

50.499

52.127

53.807

55.523

56.969

58.536

59.984

61.732

63.438

65.195

66.673

68.527

70.329

72.08

73.909

75.793

77.53

79.833

82.109

84.797

87.907

91.041

94.841

99.831

107.03

120.36

267.22

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

0.2 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 7

flat

30.165

33.643

34.97

36.007

36.906

37.683

38.283

38.925

39.602

40.206

40.899

41.627

42.591

43.541

44.724 46 47.744

49.841

52.063

54.164

56.338

58.376

60.327

61.895

63.908

65.653

67.695

69.538

71.447

73.369

75.532

77.636

79.891

82.411

85.059

87.815

90.733

94.086

97.397

101.11

105.11

109.22

114.76

120.17

126.2

134.09

142.85

155.06

173.74

211.26

607.45

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

0.2 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 8

flat

1.4476

29.045

32.122

33.435

34.354

35.235

35.981

36.711

37.312

37.894

38.404

39.011

39.548

40.099

40.808

41.488

42.347

43.181

44.008

44.983

46.153

47.582

48.967

50.359

51.854

53.253

54.826

56.497

57.986

59.518

60.848

62.245

63.806

65.28

66.81

68.355

69.862

71.529

73.266

75.077

77.066

79.139

81.528

83.945

86.682

90.297

94.344

99.78

107.91

123.62

434.14

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

0 100 200 300 400 500 600 700 800 900

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

0.2 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 9

flat

49.255

64.909

67.885

69.861

71.528

73.271

74.456

75.751

76.96

78.115

79.226

80.554

81.631

82.866

84.336

85.972

87.744

89.654

91.967

94.434

96.947

99.908

102.63

105.64

108.61

111.51

114.7

117.27

119.78

122.45 125 127.76

130.11

132.85

135.65

137.99

140.59

143.08

145.76

148.71

151.84

155.22

158.57

162.25

166.38

171.07

176.47

183.11

191.75

207.64

493.49

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

0 100 200 300 400 500 600 700 800 900

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

0.2 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

0.00047251

1.2662

1.6718

1.9091

2.0797

2.2178

2.3183

2.3937

2.4613

2.5285

2.5838

2.6317

2.6753

2.7148

2.7518

2.7843

2.8131

2.8379

2.8604

2.8801

2.8977

2.9155

2.9302

2.9441

2.958

2.9705

2.982

2.9921

3.0024

3.0117

3.0208

3.0295

3.0373

3.0453

3.0531

3.0602

3.0671

3.0731

3.0784

3.0843

3.0904

3.0963

3.1018

3.1065

3.1113

3.1167

3.1215

3.127

3.1314

3.1362

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

0.2 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

2.8687e-06

0.011281

0.02397

0.035393

0.047187

0.060677

0.073124

0.085814

0.097203

0.10793

0.11719

0.1273

0.13817

0.14855

0.15894

0.16941

0.17968

0.1901

0.20012

0.21118

0.22148

0.23131

0.24276

0.25394

0.26441

0.27564

0.28657

0.29818

0.30969

0.32144

0.33328

0.34701

0.35999

0.3732

0.38674

0.39968

0.41352

0.42563

0.43943

0.45593

0.47221

0.48956

0.50953

0.53152

0.55089

0.57788

0.61021

0.64478

0.68885

0.77175

1.1137

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

0.2 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 input node 12

flat

0.10006

0.13693

0.16449

0.1847

0.20149

0.21873

0.23421

0.24907

0.26172

0.27499

0.28735

0.30088

0.31283

0.32443

0.33501

0.34615

0.35703

0.37004

0.38192

0.39238

0.40173

0.41061

0.41938

0.4275

0.43583

0.44475

0.45343

0.46096

0.46983

0.4775

0.48662

0.49635

0.50645

0.51687

0.52757

0.5384

0.55003

0.56228

0.57608

0.59021

0.60447

0.62151

0.63923

0.65992

0.67959

0.70313

0.72881

0.7587

0.79665

0.85978

1.1354

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

0 100 200 300 400 500 600 700 800

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

0.2 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 input node 13

flat

20.028

22.262

23.646

24.596

25.535

26.432

27.241

28.056

28.865

29.554

30.22

30.911

31.573

32.296

32.993

33.743

34.544

35.296

36.097

36.998

37.941

38.814

39.761

40.702

41.694

42.72

43.649

44.666

45.878

46.959

48.062

49.384

50.634

51.957

53.356

54.91

56.358

57.914

59.645

61.291

63.455

65.447

67.889

70.004

72.851

76.33

80.017

85.114

90.279

101.34

381.5

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

0 100 200 300 400 500 600 700 800

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

0.2 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 input node 14

flat

10.009

11.268

11.894

12.477

13.1

13.671

14.304

14.854

15.373

15.831

16.321

16.802

17.334

17.816

18.283

18.755

19.224

19.716

20.239

20.698

21.197

21.626

22.052

22.455

22.922

23.369

23.829

24.318

24.827

25.304

25.757

26.301

26.816

27.416

27.961

28.47

29.088

29.794

30.547

31.381

32.204

33.138

34.062

35.173

36.452

38.098

40.136

42.673

46.216

52.801

118.58

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

0.2 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