< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-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

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 50 100 150 200 250 300 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 = 25.7%, max possible = 37.4%

< 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 input node 2

flat

56.712

64.157

68.015

71.147

74.483

78.026

80.945

84.526

87.597

90.53

93.637

96.631

99.49

102.62

105.65

108.44

111.35

114.04 117 119.93

122.49

125.25

127.88

130.42

132.76

135.19

137.59

140.08

143.03

145.93

148.54

151.64

154.98

157.93

161.1

163.91

167.34

171.32

175.05

179.32

183.29

188.46

194.79

200.71

208.43

217.58

229.17

241.37

260.93

296.75

642.07

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 20 40 60 80 100 120 140 160 180

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 20 40 60 80 100 input node 3

flat

20 20.981

21.814

22.574

23.369

24.034

24.712

25.246

25.95

26.584

27.283

27.963

28.511

29.07

29.665

30.218

30.801

31.42

31.949

32.616

33.184

33.94

34.566

35.186

35.856

36.541

37.085

37.835

38.487

39.299

40.275

41.2

42.024

43.003

43.93

44.859

46.158

47.392

48.801

50.037

51.514

52.982

54.672

56.878

58.64

60.952

63.536

66.814

70.98

78.147

162.43

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 20 40 60 80 100 120 140 160 180

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 60 70 80 90 input node 4

flat

10.002

10.432

10.861

11.329

11.853

12.363

12.813

13.298

13.732

14.269

14.744

15.218

15.726

16.227

16.765

17.225

17.72

18.199

18.611

19.046

19.475

19.973

20.318

20.615

20.959

21.281

21.641

21.998

22.344

22.623

22.948

23.254

23.616

23.961

24.304

24.735

25.133

25.562

26.194

26.7

27.194

27.774

28.564

29.275

30.048

30.802

31.937

33.345

35.188

39.058

62.493

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

purity

-3 -2 -1 0 1 2 3

events

0 20 40 60 80 100 120 140 160

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 20 40 60 80 100 input node 5

flat

1.5522

2.9137

3.3226

3.6179

3.8937

4.0946

4.2709

4.4455

4.5983

4.7528

4.8979

5.0767

5.244

5.3786

5.5351

5.6803

5.8351

5.9857

6.1018

6.2278

6.354

6.4673

6.6073

6.721

6.8331

6.941

7.0639

7.1819

7.2961

7.3894

7.4825

7.5872

7.6969

7.8114

7.9137

8.016

8.1105

8.2144

8.3299

8.4459

8.5516

8.6745

8.8002

8.9426

9.1171

9.3335

9.5484

9.8434

10.278

10.83

16.758

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 20 40 60 80 100 120 140 160

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 20 40 60 80 100 120 input node 6

flat

25.001

25.707

26.472

27.397

28.346

29.321

30.582 32 33.27

35.024

36.706

37.96

39.54

41.033

42.536

43.831

45.21

46.573

48.079

49.322

50.538

51.796

53.261

54.694

55.83

57.165

58.459

59.814

60.965

62.364

63.543

64.669

66.095

67.433

68.76

69.791

71.461

72.828

74.263

75.805

77.433

79.561

81.688

84.041

86.607

89.839

94.052

98.929

105.22

118.74

218.6

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 20 40 60 80 100 120 140 160 180

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 20 40 60 80 100 input node 7

flat

30.325

35.154

37.086

38.953

40.411

42.036

43.39

44.834

46.439

48.228

49.712

51.196

52.635

54.092

55.794

57.466

59.095

60.497

61.973

63.304

64.834

66.51

67.984

69.386

70.775

72.459

74.055

75.725

77.516

79.47

81.455

83.707

85.548

87.806

90.011

92.913

95.779

98.79

102.12

105.85

109.56

113.84

118.75

124.55

130.7

137.45

147.58

157.99

175.33

202.44

404.21

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 20 40 60 80 100 120 140 160 180 200

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 20 40 60 80 100 input node 8

flat

3.6793

29.66

32.875

34.727

35.966

37.356

38.625

39.893

41.076

42.116

43.14

44.204

45.245

46.475

47.757

48.779

49.856

50.849

51.935

52.974

53.928

55.13

56.395

57.392

58.38

59.458

60.464

61.617

62.579

63.692

64.692

66.001

67.148

68.291

69.428

70.714

72.146

73.598

74.959

76.706

78.398

80.295

82.687

84.7

87.211

90.596

94.561

99.764

108.48

122.56

251.17

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 20 40 60 80 100 120 140 160 180

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 20 40 60 80 100 input node 9

flat

56.712

63.826

66.687

69.134

71.464

74.286

76.856

79.387

81.991

84.899

87.392

89.731

91.998

94.366

96.849

99.19

101.77

104.19

106.53

108.47

110.8

113.06

115.19

117.57

119.53

121.57

123.87

126.27

127.9

129.84

131.86

133.88

135.98

137.63

139.47

141.57

143.59

145.91

148.22

150.25

152.77

156.09

159.01

162.65

165.56

169.21

173.72

179.59

186.45

200.12

382.73

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 20 40 60 80 100 120 140 160 180

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 60 70 80 90 input node 10

flat

0.051799

1.2996

1.6715

1.8771

2.031

2.146

2.2407

2.3226

2.3892

2.4564

2.5077

2.5667

2.6155

2.6575

2.696

2.723

2.7609

2.7911

2.8155

2.8396

2.8627

2.8849

2.901

2.9192

2.9353

2.9506

2.9647

2.9775

2.9897

3.0024

3.0126

3.023

3.033

3.0398

3.0475

3.0548

3.0625

3.0688

3.0745

3.0804

3.0869

3.0931

3.098

3.1037

3.1098

3.1152

3.1205

3.1253

3.1312

3.1363

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 20 40 60 80 100 120 140 160

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 60 70 80 input node 11

flat

5.3883e-05

0.016134

0.030348

0.045738

0.060317

0.074264

0.08769

0.10137

0.11116

0.12346

0.13398

0.14481

0.15515

0.16636

0.17699

0.18686

0.19642

0.20614

0.21335

0.22152

0.22945

0.23763

0.24628

0.25401

0.2624

0.27122

0.27989

0.28938

0.29652

0.30595

0.31599

0.32562

0.33496

0.34582

0.35661

0.36742

0.37951

0.39152

0.40459

0.4169

0.43095

0.44376

0.4578

0.47744

0.49952

0.52183

0.54867

0.5869

0.6426

0.72411

1.0851

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 20 40 60 80 100 120 140 160

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 60 70 80 90 input node 12

flat

0.20013

0.21056

0.2214

0.2311

0.24214

0.25147

0.26026

0.26868

0.27724

0.28603

0.2945

0.30381

0.31172

0.3207

0.32763

0.33404

0.34237

0.3494

0.35691

0.36472

0.37165

0.37917

0.38739

0.39498

0.40273

0.41034

0.4169

0.42418

0.43168

0.44029

0.44812

0.45663

0.4648

0.47339

0.48224

0.49237

0.50178

0.51453

0.52515

0.53712

0.55046

0.56574

0.58133

0.60079

0.62275

0.64548

0.67268

0.70093

0.75138

0.82373

1.116

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 20 40 60 80 100 120 140 160 180

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 20 40 60 80 100 input node 13

flat

20.052

22.191

23.539

24.695

25.533

26.492

27.321

28.19

28.947

29.781

30.483

31.174

31.847

32.535

33.262

33.922

34.729

35.434

36.202

36.93

37.57

38.236

38.916

39.647

40.458

41.158

41.97

42.705

43.665

44.532

45.433

46.48

47.526

48.572

49.734

50.911

52.186

53.493

55.006

56.569

58.517

60.369

62.502

64.777

66.937

69.422

72.116

75.559

81.547

92.096

201.33

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 20 40 60 80 100 120 140 160

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 60 70 80 input node 14

flat

10.017

11.348

12.04

12.722

13.318

13.994

14.668

15.258

15.839

16.391

16.957

17.453

18.04

18.544

19.127

19.583

20.171

20.679

21.092

21.583

21.988

22.378

22.75

23.108

23.47

23.805

24.194

24.64

25.103

25.478

25.961

26.431

26.928

27.429

27.787

28.308

28.813

29.373

29.95

30.605

31.307

31.997

32.875

33.909

34.817

36.052

37.507

39.36

41.761

45.982

83.817

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 20 40 60 80 100 120 140 160 180

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

6

input layer hidden layer

1

output layer