< 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

0.045

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 10 20 30 40 50 60 70 80 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 = 25.0%, max possible = 31.8%

< 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 10 20 30 40 50 60 70 input node 2

flat

58.694

67.237

70.254

71.954

79.638

81.408

84.528

86.207

89.085

91.117

94.308

95.605

96.634

97.65

99.721

101.47

102.13

104.9

106.22

108.18

109.73

110.76

113.91

116.25

119.59

121.15

123.32

125.23

127.16

128.38

131.29

134.5

136.58

139.07

142.06

144.05

148.15

151.29

156.26

158.9

163.44

168.41

173.31

178.92

185.97

195.49

205.1

211.19

234.71

278.26

619.5

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

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 5 10 15 20 25 30 35 40 input node 3

flat

20.004

21.173

21.53

21.934

22.417

22.813

23.208

24.156

24.85

25.621

26.132

26.429

26.95

27.472

27.92

28.153

28.396

28.602

29.138

29.683

30.221

30.546

30.837

31.001

31.509

32.118

32.902

33.325

34.183

34.497

35.345

36.463

36.856

37.561

38.093

38.643

39.708

40.462

41.075

41.804

43.129

44.419

45.872

46.698

48.831

50.734

51.826

54.533

59.251

65.229

86.182

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

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 5 10 15 20 25 30 35 40 input node 4

flat

10.001

10.376

10.459

10.589

10.773

11.04

11.211

11.38

11.438

11.632

11.873

12.365

12.872

13.359

13.495

13.964

14.309

14.941

15.412

15.642

16.082

16.438

16.655

16.988

17.558

18.124

18.565

18.866

19.6

20.035

20.342

20.453

20.754

21.152

21.388

21.676

21.931

22.206

22.82

23.276

23.946

24.326

24.773

25.271

26.138

26.404

27.246

27.849

28.575

31.429

36.468

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

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 5 10 15 20 25 30 35 40 input node 5

flat

2.122

3.0665

3.3016

3.7831

4.1833

4.5393

4.6287

4.7584

4.7878

5.0133

5.155

5.2738

5.4606

5.6659

5.8378

5.8906

6.0684

6.1789

6.2764

6.4199

6.5581

6.6519

6.7296

6.8106

6.966

6.967

7.0555

7.1572

7.2212

7.2936

7.35

7.4595

7.535

7.6856

7.8175

7.8816

7.9875

8.0929

8.2558

8.3525

8.4764

8.5502

8.7096

8.771

8.9533

9.2221

9.5062

9.8351

10.367

11.203

13.811

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 6

flat

25.015

27.179

28.805

29.359

30.384

31.912

33.582

34.782

35.768

36.473

36.497

37.814

39.542

41.008

42.078

42.792

44.166

45.933

46.52

47.383

48.541

49.931

50.423

51.013

52.614

53.236

54.212

55.574

56.895

56.975

58.024

59.597

61.02

62.498

64.037

65.839

67.615

68.87

69.602

71.497

73.06

75.529

77.507

80.239

83.342

85.537

91.146

95.15

99.843

120.29

193.36

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

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 10 20 30 40 50 input node 7

flat

30.71

33.796

37.201

38.026

39.123

41.49

41.966

43.982

44.894

45.15

46.004

48.167

50.121

50.859

52.626

53.026

54.804

55.948

57.192

58.791

59.435

60.156

61.313

63.198

63.82

65.237

66.847

68.186

69.829

71.456

72.14

73.363

74.513

78.506

78.724

81.243

83.864

85.994

89.356

91.577

93.71

95.77

100.91

103.94

110.06

114.59

121.36

132.03

146.95

167.92

369.52

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

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 10 20 30 40 50 input node 8

flat

12.439

28.29

29.747

32.774

34.064

35.22

36.415

36.607

37.91

38.579

40.273

41.306

41.951

42.798

43.501

44.12

44.29

45.132

45.698

47.432

48.437

49.032

49.346

50.584

51.115

52.722

53.633

54.197

55.219

56.46

57.905

58.942

60.019

61.292

62.99

64.04

65.039

66.842

68.121

69.381

71.125

73.349

77.381

78.607

79.678

82.616

85.624

92.87

99.862

119.41

245.87

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

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 10 20 30 40 50 input node 9

flat

58.694

67.237

70.209

70.6

72.913

76.641

78.707

79.768

79.87

82.426

84.582

86.207

88.336

89.654

90.27

91.091

91.964

94.366

95.85

98.096

99.187

101.53

102.12

104.29

105.92

106.71

109.07

109.92

110.77

112.89

115.4

117.35

119.9

122.01

123.66

125.68

128.2

130.85

133.41

135.65

137.8

140.03

143.62

146.67

149.66

152.6

156.3

160.55

168.52

181.01

318.16

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

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 5 10 15 20 25 30 35 40 input node 10

flat

0.32344

1.4054

1.7907

1.8976

2.0445

2.1659

2.2416

2.2782

2.327

2.3898

2.4794

2.5001

2.5512

2.6121

2.6193

2.6675

2.7023

2.736

2.7731

2.7959

2.8225

2.8398

2.8634

2.8672

2.8888

2.9042

2.926

2.947

2.9658

2.974

2.9853

2.9924

3.012

3.0166

3.0312

3.0356

3.0444

3.0544

3.0628

3.0704

3.0834

3.0872

3.0955

3.0999

3.1052

3.1103

3.1143

3.1234

3.1277

3.1305

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

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 5 10 15 20 25 30 35 input node 11

flat

1.1325e-05

0.0045644

0.018421

0.025645

0.043902

0.063142

0.079347

0.095899

0.10364

0.12626

0.14206

0.15415

0.16892

0.17963

0.2008

0.21193

0.24119

0.25225

0.26701

0.27878

0.2863

0.30108

0.3176

0.32917

0.34037

0.35438

0.36779

0.37832

0.38934

0.4036

0.4148

0.42416

0.4303

0.44266

0.45981

0.46454

0.47961

0.48943

0.49543

0.51117

0.52262

0.52412

0.53105

0.54588

0.55667

0.58318

0.64062

0.70773

0.71778

0.80267

1.0266

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 5 10 15 20 25 30 input node 12

flat

0.20025

0.22321

0.262

0.3283

0.39584

0.40675

0.41213

0.418

0.42038

0.42448

0.43008

0.43719

0.44199

0.44861

0.45443

0.45906

0.46338

0.46854

0.47208

0.47795

0.48389

0.48998

0.49718

0.50061

0.50712

0.51347

0.52073

0.52456

0.53097

0.53974

0.54926

0.55729

0.56576

0.57194

0.58045

0.58585

0.59387

0.60135

0.61654

0.62779

0.63463

0.65984

0.67834

0.69296

0.70569

0.73004

0.74881

0.77135

0.82363

0.87275

1.0489

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

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 5 10 15 20 25 30 input node 13

flat

20.111

22.671

23.204

24.337

25.1

26.038

27.361

27.784

28.643

28.865

29.239

29.796

30.34

30.559

31.067

31.855

32.143

33.075

33.374

33.943

34.727

35.065

35.703

36.33

36.876

38.088

38.445

38.874

39.586

40.985

41.515

42.416

42.764

43.566

44.556

45.744

47.089

48.122

49.921

51.211

52.783

54.624

55.198

55.574

57.833

59.076

62.104

66.492

69.542

77.64

109.82

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

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 5 10 15 20 25 30 35 40 input node 14

flat

10.116

10.853

11.394

11.724

11.968

12.301

12.679

13.146

13.539

13.801

14.993

15.931

16.599

16.923

17.039

17.882

18.251

18.559

19.079

19.211

19.876

20.376

20.807

21.197

21.335

21.839

22.05

22.563 23 23.706

23.967

24.421

24.919

25.472

25.926

26.544

27.441

27.98

28.507

29.401

29.985

31.299

32.581

33.99

34.252

35.566

36.604

38.688

40.33

47.721

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

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

input layer hidden layer

1

output layer