< 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

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

0 100 200 300 400 500 600 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 = 30.7%, max possible = 38.0%

< 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 80 100 120 140 160 180 200 input node 2

flat

55.305

64.038

66.488

68.478

70.162

71.437

72.809

73.877

74.887

75.813

76.842

77.891

78.736

79.585

80.473

81.558

82.499

83.744

85.189

86.417

87.953

89.497

91.094

92.929

94.581

96.219

97.8

99.548

101.13

102.87

104.66

106.59

108.68

110.76

113.29

116.61

119.99

123.78

127.27

131.08

135.53

140.28

145.6

151.24

157.96

166.19

175.58

188.34

208.66

244.44

708.24

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 input node 3

flat

20.001

20.459

20.86

21.342

21.716

22.042

22.363

22.758

23.164

23.498

23.81

24.121

24.484

24.784

25.1

25.489

25.738

26.071

26.413

26.79

27.182

27.623

28.051

28.395

28.766

29.211

29.658

30.086

30.575

31.047

31.603

32.106

32.679

33.249

33.899

34.541

35.183

35.835

36.486

37.434

38.33

39.201

40.373

41.612

43.029

44.794

47.332

50.685

55.714

64.285

154.85

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 50 100 150 200 250 300

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 20 40 60 80 100 120 140 160 input node 4

flat

10.001

10.131

10.271

10.397

10.528

10.672

10.813

10.971

11.099

11.247

11.382

11.509

11.681

11.824

12.009

12.186

12.366

12.575

12.768

12.946

13.1

13.299

13.505

13.682

13.89

14.079

14.28

14.484

14.692

14.922

15.193

15.448

15.696

15.954

16.251

16.573

16.863

17.227

17.63

17.998

18.404

18.883

19.321

19.871

20.47

21.238

22.147

23.331

24.915

28.379

67.783

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 50 100 150 200 250

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 20 40 60 80 100 120 140 160 input node 5

flat

1.3835

2.925

3.3466

3.6971

3.9479

4.1307

4.283

4.4301

4.5661

4.7257

4.8375

4.9516

5.0669

5.1674

5.2668

5.3694

5.4532

5.5227

5.608

5.6866

5.7705

5.8343

5.9103

5.977

6.0399

6.1081

6.1877

6.2559

6.3262

6.3798

6.4495

6.513

6.5948

6.6724

6.7351

6.8182

6.8824

6.9659

7.0449

7.1318

7.219

7.3187

7.4338

7.548

7.6856

7.8432

8.0464

8.3172

8.593

9.0999

20.174

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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 80 100 120 140 160 180 200 220 240

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 20 40 60 80 100 120 140 160 180 input node 6

flat

25 26.276

27.597

28.727

29.742

30.685

31.569

32.254

32.924

33.602

34.258

34.854

35.517

36.121

36.632

37.157

37.604

38.103

38.742

39.286

39.78

40.357

40.854

41.427

42.01

42.503

43.035

43.591

44.15

44.77

45.487

46.215

46.923

47.744

48.551

49.312

50.195

50.909

51.798

52.773

53.808

54.9

56.19

57.587

59.502

61.617

64.519

68.087

73.695

81.802

170.07

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 50 100 150 200 250 300

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 20 40 60 80 100 120 140 160 180 input node 7

flat

30.148

32.934

34.19

35.113

35.754

36.405

36.983

37.551

38.033

38.379

38.809

39.261

39.647

40.262

40.761

41.33

41.813

42.332

43.009

43.801

44.715

45.487

46.354

47.43

48.426

49.236

50.382

51.439

52.739

54.114

55.558

57.244

59.21

61.504

64.177

67.056

70.042

73.003

76.673

79.904

83.3

87.344

91.737

97.261

103.89

110.73

119.87

131.56

146.7

173.85

511.52

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 input node 8

flat

0.67828

26.745

30.431

31.785

32.775

33.605

34.192

34.751

35.239

35.778

36.223

36.651

37.08

37.498

37.819

38.162

38.544

38.938

39.426

39.868

40.277

40.752

41.309

41.706

42.224

42.817

43.4

43.973

44.65

45.36

46.002

46.761

47.441

48.178

48.941

49.66

50.445

51.315

52.218

53.314

54.37

55.743

57.19

59.018

61.204

63.832

67.019

71.474

77.264

88.667

269.47

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 50 100 150 200 250 300

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 20 40 60 80 100 120 140 160 180 input node 9

flat

55.305

63.663

65.982

67.745

69.316

70.649

71.721

72.939

73.848

74.761

75.568

76.41

77.41

78.153

78.932

79.589

80.32

81.21

82.09

82.886

83.886

84.961

85.971

86.912

88.059

89.197

90.394

91.623

92.902

94.164

95.364

96.543

97.767

99.058

100.27

101.42

102.74 104 105.18

106.7

108.27

109.85

111.35

113.4

115.67

118.62

122.14

127.7

137.4

154.72

353.92

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 input node 10

flat

0.0005992

1.2358

1.5399

1.7766

1.9212

2.0581

2.1706

2.2604

2.3438

2.4275

2.4898

2.5515

2.6035

2.6532

2.704

2.7397

2.7714

2.8061

2.8299

2.8589

2.8822

2.9016

2.9209

2.9374

2.9512

2.966

2.978

2.9889

2.9983

3.0082

3.0177

3.0252

3.0333

3.0405

3.0471

3.055

3.0613

3.0674

3.0739

3.0794

3.0851

3.0915

3.097

3.102

3.1078

3.1146

3.1202

3.1249

3.1305

3.1355

3.1416

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 50 100 150 200 250

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 20 40 60 80 100 120 140 input node 11

flat

1.9193e-05

0.014013

0.028532

0.045087

0.060555

0.079288

0.095671

0.1133

0.13095

0.14761

0.1637

0.17842

0.19402

0.20441

0.21502

0.22726

0.24011

0.25168

0.26213

0.27527

0.28851

0.30024

0.31163

0.32289

0.33636

0.34967

0.36104

0.37328

0.38777

0.40199

0.41515

0.4296

0.44141

0.45588

0.46875

0.48225

0.49756

0.51065

0.52529

0.54262

0.55989

0.57735

0.5949

0.6139

0.6357

0.66003

0.68194

0.71362

0.75578

0.81817

1.132

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 50 100 150 200 250 300

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 20 40 60 80 100 120 140 input node 12

flat

0.2002

0.22711

0.24687

0.26346

0.28207

0.29992

0.31721

0.33099

0.34925

0.36452

0.37775

0.39399

0.40547

0.4161

0.42649

0.43568

0.44579

0.45584

0.46529

0.47401

0.48308

0.49126

0.501

0.51003

0.51839

0.52619

0.53548

0.54463

0.55351

0.56337

0.57273

0.58196

0.59244

0.60251

0.61195

0.62538

0.63687

0.64951

0.6619

0.67326

0.68325

0.69798

0.71269

0.72993

0.7493

0.76998

0.79175

0.81588

0.84473

0.89068

1.1413

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 50 100 150 200 250

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 20 40 60 80 100 120 140 160 input node 13

flat

20.003

22.037

23.244

24.248

25.218

25.936

26.672

27.352

28.086

28.887

29.578

30.189

30.816

31.428

32.106

32.782

33.343

34.018

34.706

35.442

36.14

36.731

37.51

38.316

39.049

39.937

40.794

41.887

42.911

43.898

45.02

46.078

47.226

48.729

50.013

51.563

53.323

54.965

56.684

58.916

61.188

63.114

66.531

69.42

72.99

76.627

81.027

86.129

93.644

104.49

216.88

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 input node 14

flat

10.009

10.729

11.181

11.545

11.908

12.331

12.654

12.951

13.289

13.603

13.949

14.252

14.561

14.867

15.162

15.428

15.712

16.063

16.422

16.813

17.229

17.615

17.92

18.325

18.763

19.165

19.603

20.049

20.514

21.031

21.604

22.202

22.84

23.546

24.168

24.985

25.824

26.839

27.608

28.806

29.967

31.269

32.795

34.433

36.299

38.069

40.462

43.721

48.337

55.569

107.42

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 50 100 150 200 250 300

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

input layer hidden layer

1

output layer