< 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 0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

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 20 40 60 80 100 120 140 160 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 = 25.4%, max possible = 31.7%

< 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 10 20 30 40 50 input node 2

flat

56.504

68.316

68.889

70.209

73.431

77.502

79.786

82.426

83.454

86.164

88.091

89.238

89.373

91.17

93.096

95.465

99.119

100.59 105 106.43

109.29

110.82

113.01

115.89

116.88

119.55

120.99

123.45

125.14

127.11

130.06

132.96

137.32

140.25

143.62

146.65

148.15

150.74

154.98

159.39

162.55

166.06

170.52

175.65

183.75

190.39

204.67

218.97

236.39

267.71

454.13

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 10 20 30 40 50 60 70 80 90

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 5 10 15 20 25 30 35 40 input node 3

flat

20.005

20.945

21.542

21.975

22.559

23.043

23.59

23.912

24.498

25.11

25.672

26.258

26.583

26.88

27.126

27.656

27.859

28.153

28.527

29.128

29.199

29.93

30.544

30.998

31.35

31.546

31.962

32.713

33.245

33.752

34.178

34.817

35.611

36.226

36.86

37.559

38.087

38.505

39.41

40.13

41.244

42.475

43.69

45.095

46.391

48.368

50.763

52.805

56.087

60.431

94.173

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 10 20 30 40 50 60 70 80 90

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 4

flat

10.001

10.197

10.376

10.528

10.759

10.884

11.3

11.384

11.541

11.849

12.201

12.528

12.948

13.477

13.952

14.29

14.612

15.278

15.446

15.746

16.431

16.757

17.385

17.896

18.494

18.754

19.067

19.701

20.176

20.407

20.775

21.069

21.171

21.475

21.896

22.085

22.449

22.951

23.447

23.933

24.501

25.157

25.695

26.196

26.668

27.558

27.967

28.939

30.754

32.34

38.788

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 5

flat

2.3147

3.2501

3.4139

3.788

4.1791

4.5934

4.759

4.968

5.1364

5.188

5.4113

5.6802

5.8188

5.8361

6.0142

6.1045

6.1827

6.2316

6.272

6.3501

6.4879

6.5516

6.652

6.7542

6.832

6.9666

7.0317

7.1665

7.2505

7.3478

7.4263

7.5104

7.6136

7.6903

7.7693

7.8418

7.9527

8.0699

8.2166

8.3289

8.48

8.5965

8.7334

8.917

9.0905

9.326

9.6512

9.9479

10.301

10.915

17.617

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 6

flat

25.015

27.005

29.218

31.284

31.904

32.964

34.341

35.922

35.98

36.504

37.499

37.862

39.184

40.295

40.499

41.925

42.913

43.749

44.837

45.923

46.756

47.948

48.872

49.871

50.42

51.703

53.237

54.115

55.071

56.61

58.273

59.536

60.737

62.301

64.026

65.05

66.871

68.529

69.527

71.112

73.257

75.633

78.159

80.848

83.481

86.832

92.632

97.023

102.28

115.93

194.3

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 10 20 30 40 50 60 70 80

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 7

flat

30.345

32.793

35.572

37.05

38.018

38.304

40.392

40.979

41.619

42.083

43.122

43.588

45.081

45.971

48.007

50.239

52.08

52.885

53.874

55.755

56.911

58.178

59.199

61.077

62.701

63.989

64.888

66.066

67.9

70.102

72.147

73.718

75.976

78.1

78.946

81.38

82.551

85.405

88.207

91.233

93.246

95.225

98.301

101.59

107.11

112.45 121 130.18

143.45

165.3

264.67

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 10 20 30 40 50 60 70 80

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 8

flat

8.5508

28.304

29.677

32.012

32.982

34.055

36.411

36.607

36.898

37.339

38.021

40.026

40.808

41.306

41.763

42.158

42.751

43.734

44.279

45.242

45.988

47.402

48.993

50.245

51.038

52.057

53.017

53.849

54.923

55.814

56.906

58.049

59.135

60.474

61.688

62.907

63.868

65.24

66.936

68.95

70.62

72.977

75.435

77.71

78.628

81.477

86.116

91.636

103.01

118.97

193.84

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 10 20 30 40 50 60 70 80 90

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 9

flat

56.504

68.316

68.889

70.209

72.326

73.954

76.973

78.711

79.774

81.385

82.687

84.527

85.642

87.338

88.657

89.285

89.673

90.421

91.614

93.096

95.404

97.392

100.11

102.3

105.5

107.35

109.5

111.43

113.01

115.1

116.91

119.11

121.6

123.41

125.3

127.04

129.04

130.85

133.41

135.88

138.57

141.64

143.75

146.26

148.15

151.86

156.3

161.28

166.54

177.52

233.36

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 10 20 30 40 50 60 70 80

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 10

flat

0.25151

1.2649

1.7233

1.9178

2.1119

2.2218

2.326

2.3809

2.4417

2.4727

2.5143

2.5839

2.6124

2.6345

2.6859

2.7255

2.7748

2.7896

2.8253

2.8398

2.8451

2.8635

2.8719

2.8951

2.9066

2.9183

2.9331

2.9496

2.9658

2.9759

2.984

2.9891

3.0001

3.0118

3.0175

3.0282

3.0403

3.0511

3.0578

3.0665

3.0741

3.0813

3.085

3.0945

3.0977

3.1053

3.1142

3.1226

3.1299

3.1338

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 5 10 15 20 25 30 35 40 input node 11

flat

1.1325e-05

0.0072152

0.028944

0.044059

0.068019

0.093509

0.10907

0.1315

0.14621

0.16387

0.17304

0.19732

0.21341

0.22619

0.24094

0.2519

0.267

0.27361

0.28029

0.30358

0.31446

0.32562

0.33808

0.34512

0.35171

0.36282

0.37632

0.38657

0.40004

0.40938

0.42144

0.42641

0.43592

0.44023

0.45142

0.46007

0.47203

0.47943

0.48655

0.49552

0.51472

0.52353

0.53441

0.54991

0.57957

0.62047

0.68012

0.7125

0.75554

0.8632

1.1166

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 12

flat

0.22321

0.24513

0.28542

0.30673

0.34889

0.40126

0.40432

0.40853

0.41274

0.41753

0.42316

0.42637

0.43005

0.43331

0.43942

0.44371

0.44956

0.45567

0.45927

0.46541

0.47179

0.47772

0.48471

0.4931

0.49565

0.5006

0.50843

0.51763

0.52105

0.52597

0.53468

0.54421

0.54928

0.55867

0.56819

0.5732

0.57987

0.59317

0.60411

0.61972

0.6341

0.65339

0.6716

0.69848

0.71466

0.74305

0.76939

0.78718

0.87332

0.91758

1.1345

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 5 10 15 20 25 30 35 40 45 input node 13

flat

20.094

22.266

23.752

24.434

24.931

25.593

26.714

27.326

27.689

28.496

28.865

29.272

29.646

30.448

30.868

31.064

31.846

32.207

32.468

33.172

33.612

34.284

34.725

35.386

36.045

36.328

36.855

37.52

38.128

38.553

38.826

39.805

40.738

41.827

42.76

43.55

44.371

45.386

46.593

48.455

50.166

52.009

54.292

55.525

57.385

58.915

60.585

63.295

69.418

76.998

122.02

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 10 20 30 40 50 60 70

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 14

flat

10.052

10.533

10.858

11.294

11.397

11.781

12.3

12.419

13.205

13.476

14.508

15.019

15.418

16.239

16.805

17.186

17.74

18.274

19.077

19.584

20.348

20.741

21.129

21.403

21.906

22.216

22.74

23.312

23.706

24.083

24.94

25.523

26.006

26.649

27.484

28.222

28.754

29.441

30.276

31.326

32.226

33.173

33.987

34.217

35.397

36.387

38.165

40.214

42.663

47.756

65.402

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 10 20 30 40 50 60 70 80

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

input layer hidden layer

1

output layer