< 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

0.014

0.016

0.018

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

100

200

300

400

500 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 = 19.9%, max possible = 25.5%

< 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

55.808

68.483

71.007

75.043

77.174

80.892

81.553

83.378

84.654

86.57

88.532

90.082

92.919

95.44

97.294

98.88

100.83

102.24

104.8

106.34

107.95

110.01

112.88

115.49

117.79

120.42

122.82

125.26

127.05

128.74

131.06

133.2

134.93

137.79

140.31

142.54

145.57

148.12

151.21

155.34

159.78

163.58

168.89

174.63

181.05

188.44

196.42

209.89

223.56

262.82

519.39

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

0.2 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 3

flat

20.001

21.033

21.668

22.202

22.671

23.217

23.807

24.318

25.002

25.257

25.651

26.086

26.514

27.088

27.354

27.821

28.145

28.413

28.668

28.91

29.337

29.666

29.976

30.258

30.742

31.239

31.675

32.088

32.606

32.959

33.319

33.741

34.144

34.57

34.992

35.426

35.695

36.114

36.621

37.004

37.737

38.687

39.526

40.42

41.422

42.643

43.811

45.745

47.913

52.19

109.77

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

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 0.3 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 4

flat

10.001

10.201

10.431

10.548

10.795

10.956

11.244

11.501

11.759

12.03

12.306

12.774

13.091

13.471

13.618

13.824

14.335

15.018

15.596

15.953

16.319

16.668

17.069

17.647

18.231

18.754

19.207

19.739

20.234

20.626

20.969

21.311

21.747

22.061

22.436

22.83

23.294

23.804

24.356

24.69

25.163

25.615

26.06

26.569

27.314

28.059

28.671

29.5

30.558

32.331

38.376

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

0.2 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 input node 5

flat

2.1499

3.631

4.1201

4.4421

4.7867

4.956

5.1322

5.2646

5.3835

5.5064

5.5431

5.7074

5.8409

6.0334

6.1864

6.3318

6.4746

6.5985

6.6595

6.7346

6.8173

6.8718

6.9214

7.0139

7.1044

7.1837

7.2779

7.3757

7.4322

7.5329

7.5899

7.6693

7.7619

7.8638

7.9451

8.0348

8.143

8.2495

8.3332

8.4247

8.5303

8.6551

8.7797

8.9199

9.0655

9.2232

9.4871

9.8191

10.175

11.048

16.38

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 20 40 60 80 100 120

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 0.3 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 6

flat

25.001

29.06

30.793

31.954

33.323

34.504

35.687

37.343

38.741

39.994

41.5

42.423

42.795

43.145

43.89

45.114

46.445

47.404

48.112

49.114

49.762

50.333

50.752

51.93

53.232

54.4

55.362

56.229

57.03

58.082

58.872

60.128

61.506

62.82

64.08

65.555

66.764

68.233

69.469

70.986

72.273

73.632

75.216

77.705

80.056

82.918

86.894

91.594

97.683

111.52

214.99

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

0.2 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 7

flat

30.251

34.897

36.269

37.529

38.565

38.887

39.758

40.519

41.449

42.503

43.338

44.904

45.787

46.712

47.667

48.709

49.738

50.994

52.1

53.462

54.995

56.541

57.772

58.914

60.471

61.888

62.828

64.345

65.694

66.979

68.644

70.105

71.522

73.066

75.244

77.482

79.819

82.325

84.592

87.637

90.946

95.113

99.309

103.77

107.97

112.42

118.13

128.51

139.02

158.6

338.36

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 20 40 60 80 100 120 140

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 0.3 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 8

flat

6.8032

30.094

33.434

34.11

35.43

36.116

37.384

37.94

38.784

39.266

39.72

40.277

41.353

42.177

42.985

43.697

44.411

45.217

46.02

46.799

47.884

48.666

48.806

49.381

50.162

51.302

52.533

53.483

54.468

55.764

56.922

58.124

58.78

59.907

61.043

62.041

62.987

64.067

65.346

66.68

67.925

69.344

71.359

73.465

75.477

78.478

81.382

88.468

97.968

111.27

219.62

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 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

0.2 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

55.808

68.264

70.702

73.034

75.513

78.352

80.595

81.354

82.801

83.652

85.327

86.668

88.637

90.096

91.278

93.211

94.971

96.721

97.953

98.905

100.49

101.63

103.33

104.81

106.34

107.95

109.14

111.04

112.77

114.73

115.56

117.21

119.09

120.72

122.32

123.76

125.69

127.42 129 131.02

132.9

135.11

137.41

139.39

141.97

144.55

147.55

151.43

156.47

167.79

282.53

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

0.2 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 10

flat

0.36406

1.2948

1.6813

1.9163

2.0841

2.1944

2.3188

2.3959

2.4625

2.5111

2.5657

2.6117

2.6537

2.6951

2.7332

2.7657

2.8005

2.8322

2.8535

2.8654

2.8838

2.9041

2.9174

2.9377

2.9523

2.9625

2.9759

2.9898

2.9996

3.0091

3.0173

3.0284

3.0372

3.0464

3.0537

3.0592

3.0659

3.0719

3.0764

3.081

3.0886

3.0942

3.101

3.1044

3.11

3.115

3.1209

3.128

3.1317

3.1349

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

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 0.3 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

0.00017022

0.017392

0.036356

0.055096

0.070626

0.090884

0.10462

0.12336

0.1414

0.16011

0.17854

0.19923

0.21901

0.2344

0.25269

0.26366

0.27934

0.29815

0.31353

0.32347

0.33326

0.34593

0.35835

0.3689

0.37761

0.38642

0.39116

0.39797

0.40385

0.41045

0.41783

0.42726

0.43609

0.43943

0.44644

0.45242

0.45908

0.47362

0.49033

0.50527

0.51774

0.52822

0.54226

0.57008

0.58677

0.61048

0.6319

0.65044

0.69409

0.76424

1.0973

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

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 0.3 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 12

flat

0.21933

0.40431

0.41055

0.41362

0.41875

0.42406

0.42817

0.43289

0.43752

0.4418

0.44593

0.45216

0.45776

0.46278

0.46721

0.47127

0.47454

0.47967

0.48445

0.48976

0.49415

0.50047

0.50774

0.51314

0.51864

0.5245

0.53236

0.53768

0.54874

0.55696

0.56259

0.56781

0.57446

0.58476

0.59589

0.60825

0.61946

0.62957

0.64613

0.6559

0.66607

0.67529

0.6811

0.70062

0.71554

0.73328

0.75397

0.78139

0.80538

0.8771

1.1222

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

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 0.3 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 13

flat

20.193

22.854

24.234

25.241

26.155

27.082

27.907

28.761

29.579

30.335

30.654

31.084

32.077

32.898

33.339

34.256

34.935

35.444

35.969

36.188

36.801

37.456

38.551

39.255

40.044

40.633

41.296

42.121

43.046

43.584

44.398

45.239

46.251

47.005

47.873

48.73

50.406

51.197

52.849

54.575

56.14

58.679

60.347

63.046

64.509

67.345

71.812

77.37

82.996

89.915

191.72

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

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 0.3 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

10.009

10.887

11.435

12.312

12.838

13.638

13.973

14.881

15.895

16.377

16.756

17.298

17.82

18.183

18.695

19.087

19.487

20.147

20.812

21.509

21.749

22.074

22.476

23.031

23.437

24.036

24.552

25.014

25.575

26.095

26.612

27.303

27.829

28.176

28.779

29.356

30.219

31.083

31.939

32.846

33.826

34.927

36.289

37.637

39.457

41.511

44.157

47.513

50.917

57.09

89.626

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

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 0.3 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