< 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

0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

2200

2400

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 = 27.9%, max possible = 37.6%

< 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

0 100 200 300 400 500 600 700 input node 2

flat

60.002

65.101

67.624

69.729

71.362

72.992

74.328

75.633

76.93

78.087

79.301

80.529

81.575

82.907

84.368

85.878

87.566

89.124

90.781

92.391

93.996

95.593

97.308

98.933

100.55

102.13

103.78

105.48

107.03

108.61

110.41

112.51

114.42

116.95

119.72

122.66

126.08

129.5

133.34

137.16

141.32

146.16

151.38

157.54

163.92

172.78

183.82

196.96

217.75

255.2

800.81

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 input node 3

flat

20.001

20.59

21.107

21.582

22.003

22.384

22.763

23.113

23.484

23.903

24.328

24.738

25.115

25.49

25.893

26.254

26.652

27.091

27.439

27.817

28.185

28.605

29.038

29.453

29.955

30.425

30.894

31.373

31.815

32.311

32.793

33.318

33.892

34.422

35.028

35.636

36.333

36.964

37.708

38.583

39.389

40.338

41.551

42.822

44.52

46.399

48.521

51.646

56.689

64.721

228.39

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

0 200 400 600 800 1000

1200

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 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

0 100 200 300 400 500 600 input node 4

flat

10 10.203

10.379

10.52

10.688

10.878

11.063

11.263

11.438

11.632

11.819

11.999

12.204

12.406

12.621

12.844

13.039

13.282

13.507

13.744

13.946

14.177

14.419

14.7

14.978

15.251

15.504

15.805

16.079

16.398

16.702

16.998

17.365

17.713

18.101

18.499

18.93

19.369

19.806

20.303

20.78

21.29

21.847

22.37

23.108

23.926

24.903

26.295

28.074

31.577

71.486

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

0 200 400 600 800 1000

1200

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 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

0 100 200 300 400 500 600 700 input node 5

flat

0.97587

2.6902

3.177

3.5385

3.8587

4.0927

4.2632

4.4352

4.5932

4.7406

4.8827

5.0115

5.1269

5.2272

5.3317

5.4226

5.5203

5.599

5.6805

5.7636

5.8467

5.9304

6.0036

6.0816

6.1556

6.2214

6.2943

6.3727

6.4532

6.5239 6.6 6.681

6.7537

6.8304

6.8998

6.9801

7.0676

7.1582

7.236

7.3161

7.4183

7.5047

7.6117

7.7386

7.8794

8.0499

8.2431

8.4937

8.8548

9.4718

18.62

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

0 200 400 600 800 1000

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 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

0 100 200 300 400 500 600 700 input node 6

flat

15.012

22.832

26.201

27.579

29.037

30.265

31.33

32.26

33.185

34.019

34.781

35.425

36.129

36.795

37.419

38.041

38.645

39.264

39.9

40.455

41.074

41.723

42.301

42.975

43.616

44.171

44.841

45.609

46.431

47.186

47.921

48.647

49.402

50.124

50.85

51.718

52.615

53.522

54.53

55.535

56.638

57.771

59.02

60.679

62.698

65.117

68.224

72.156

77.691

87.649

236.56

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.148

33.551

34.725

35.624

36.456

37.212

37.831

38.386

38.96

39.538

40.079

40.667

41.339

41.973

42.674

43.463

44.355

45.12

45.919

46.904

47.833

48.828

49.807

50.937

51.971

53.028

54.176

55.415

56.757

58.299

60.257

61.941

63.935

66.506

69.098

71.525

74.172

76.845

79.681

82.916

86.793

90.924

95.729

101.21

107.18

114.84

123.77

135.82

153.16

183.93

510.39

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 input node 8

flat

0.86262

25.24

29.877

31.899

32.99

33.857

34.542

35.224

35.866

36.415

36.931

37.416

37.904

38.339

38.846

39.299

39.772

40.308

40.846

41.375

41.952

42.549

43.182

43.736

44.347

45.05

45.736

46.492

47.19

47.92

48.698

49.382

50.097

50.898

51.687

52.527

53.398

54.284

55.271

56.427

57.612

59.007

60.576

62.22

64.468

67.111

70.458

74.972

80.799

92.331

299.88

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 input node 9

flat

48.858

64.186

66.957

68.67

70.228

71.678

73.084

74.313

75.415

76.415

77.344

78.37

79.381

80.367

81.294

82.392

83.405

84.601

85.759

87.051

88.38

89.386

90.572

91.893

93.068

94.273

95.463

96.634

98.003

99.134

100.4

101.63

102.83

104.04

105.27

106.47

107.72 109 110.34

111.8

113.4

115.02

116.89

119.21

121.52

125.12

129.81

135.95

145.92

162.18

424.39

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 600 700 800 input node 10

flat

0.0048314

1.1435

1.4796

1.6996

1.881

2.0203

2.143

2.2424

2.3322

2.4142

2.4811

2.5409

2.5973

2.6424

2.692

2.738

2.7742

2.8081

2.8357

2.8573

2.8797

2.8977

2.9159

2.9316

2.9479

2.961

2.9733

2.984

2.9933

3.0036

3.013

3.023

3.0317

3.0386

3.046

3.0537

3.061

3.0683

3.0746

3.0811

3.0877

3.094

3.0998

3.1055

3.1112

3.1166

3.1218

3.1271

3.1314

3.136

3.1416

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

0 200 400 600 800 1000

1200

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 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

0 100 200 300 400 500 600 input node 11

flat

1.7166e-05

0.013173

0.028204

0.045241

0.061461

0.078834

0.09657

0.11172

0.12816

0.14506

0.16013

0.17612

0.1907

0.20632

0.21992

0.23324

0.24697

0.2594

0.27071

0.28311

0.29524

0.30721

0.31942

0.33216

0.34317

0.35495

0.36642

0.37918

0.38976

0.40137

0.41337

0.42609

0.43848

0.44991

0.4609

0.47393

0.48708

0.50145

0.51635

0.53231

0.5484

0.56357

0.57977

0.60136

0.62298

0.64619

0.67268

0.70829

0.74995

0.8166

1.1166

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

0 200 400 600 800 1000

1200

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 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

0 100 200 300 400 500 600 input node 12

flat

0.20009

0.24863

0.27656

0.29955

0.31842

0.33681

0.35209

0.36812

0.38129

0.39459

0.40572

0.41506

0.42416

0.43359

0.4415

0.45051

0.45967

0.467

0.47528

0.48199

0.49016

0.49731

0.50567

0.51349

0.52187

0.53098

0.53953

0.54871

0.55701

0.56492

0.57395

0.58261

0.59203

0.60188

0.61148

0.62217

0.63351

0.64614

0.65785

0.66759

0.67983

0.6927

0.70544

0.72203

0.73979

0.75627

0.77934

0.80468

0.84077

0.88719

1.1354

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

0 200 400 600 800 1000

1200

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 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

0 100 200 300 400 500 600 input node 13

flat

20.012

22.118

23.244

24.176

25.024

25.819

26.639

27.361

28.012

28.645

29.251

29.808

30.458

30.985

31.582

32.203

32.766

33.363

33.997

34.564

35.18

35.748

36.354

37.049

37.687

38.361

39.134

39.89

40.707

41.552

42.485

43.365

44.307

45.446

46.546

47.765

49.059

50.465

51.881

53.533

55.22

57.295

59.648

62.25

65.238

69.069

73.677

79.743

87.603

96.574

232.72

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

0 200 400 600 800 1000

1200

1400

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 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

0 100 200 300 400 500 input node 14

flat

10.003

10.844

11.356

11.731

12.158

12.496

12.88

13.279

13.654

13.98

14.352

14.714

15.074

15.436

15.771

16.138

16.495

16.81

17.169

17.593

17.949

18.308

18.736

19.124

19.516

19.939

20.379

20.796

21.263

21.721

22.146

22.651

23.173

23.695

24.277

24.833

25.459

26.027

26.794

27.657

28.478

29.488

30.69

31.915

33.357

34.798

37.005

39.834

43.629

50.082

122.22

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

0 200 400 600 800 1000

1200

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10 input layer hidden layer

1

output layer