< 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

0.004

0.0045

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 1000

2000

3000

4000

5000

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 = 31.7%, max possible = 37.5%

< 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

0 100 200 300 400 500 600 700 800 input node 2

flat

47.312

64.374

67.777

69.782

71.485

73.216

74.433

75.682

77.01

78.272

79.427

80.786

82.189

83.563

85.412

87.506

89.76

92.451

95.039

97.495

100.28

102.6

105.21

107.79

110.5

113.1

115.83

118.52

121.29

123.8

126.21

128.72

131.35

133.74

136.27 139 141.85

145.16

148.37

152.41

156.92

161.64

166.72

172.51

179.04

186.6

196.74

209.05

226.89

260.96

732.12

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

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 3

flat

20 20.577

21.126

21.573 22 22.413

22.85

23.293

23.698

24.063

24.471

24.899

25.297

25.633

26.001

26.372

26.823

27.235

27.639

28.029

28.442

28.881

29.315

29.748

30.23

30.774

31.303

31.753

32.277

32.777

33.345

33.879

34.467

35.05

35.653

36.327

37.006

37.765

38.52

39.388

40.22

41.263

42.392

43.589

44.871

46.436

48.482

51.087

54.947

61.748

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

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

0.2 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 4

flat

10 10.222

10.44

10.679

10.923

11.167

11.419

11.679

11.93

12.208

12.509

12.824

13.133

13.475

13.746

14.076

14.368

14.773

15.142

15.476

15.852

16.195

16.647

17.043

17.516

17.966

18.442

18.92

19.426

19.91

20.373

20.824

21.329

21.804

22.303

22.795

23.375

23.973

24.607

25.26

25.9

26.611

27.372

28.118

28.993

29.927

31.065

32.362

34.414

38.273

71.486

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

0.2 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 5

flat

1.0466

2.8975

3.3742

3.7558

4.0851

4.3415

4.534

4.7172

4.8797

5.0199

5.1528

5.2738

5.3822

5.4864

5.5745

5.6612

5.7651

5.8537

5.9411

6.0239

6.1075

6.192

6.2763

6.3503

6.4425

6.5261

6.617

6.7049

6.7976

6.8752

6.966

7.0541

7.1501

7.2387

7.3367

7.439

7.5465

7.6578

7.7674

7.8759

7.9923

8.1149

8.2394

8.3781

8.5332

8.7119

8.9224

9.1681

9.5332

10.233

22.625

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

0.2 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 6

flat

15.004

23.789

26.536

28.159

29.704

30.998

32.097

33.11

34.003

34.75

35.536

36.289

36.97

37.691

38.362

39.106

39.748

40.418

41.181

42.036

42.82

43.663

44.546

45.657

46.809

47.921

48.966

50.109

51.252

52.475

53.759

54.888

56.185

57.362

58.614

60.003

61.286

62.591

63.997

65.405

66.803

68.286

69.868

71.636

73.705

76.203

79.167

83.448

89.919

101.53

241.14

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

0 200 400 600 800 1000

1200

1400

1600

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

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

flat

30.12

33.405

34.749

35.785

36.575

37.266

37.945

38.568

39.143

39.618

40.263

40.942

41.572

42.431

43.402

44.539

45.605

47.106

48.447

50.004

51.706

53.445

55.162

56.541

57.984

59.478

60.991

62.412

63.868

65.529

67.128

68.713

70.52

72.335

74.629

77.322

80.022

83.014

86.213

89.583

93.429

97.155

101.66

106.69

112.19

119.17

127.36

137.87

152.93

177.62

493.95

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

1600

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

0 100 200 300 400 500 600 700 800 input node 8

flat

1.9993

27.946

31.134

32.599

33.587

34.478

35.225

35.911

36.485

37.104

37.655

38.118

38.64

39.174

39.666

40.21

40.808

41.413

42.133

42.961

43.736

44.683

45.631

46.631

47.744

48.75

49.735

50.887

52.012

53.181

54.358

55.473

56.581

57.719

58.85

60.056

61.256

62.467

63.79

65.072

66.345

67.806

69.31

71.132

73.221

76.019

79.25

83.878

91.039

103.18

289.32

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 9

flat

46.296

63.672

67.057

68.882

70.576

71.996

73.476

74.572

75.714

76.848

77.912

78.923

79.836

81.134

82.299

83.416

84.837

86.479

88.371

90.005

91.844

94.006

95.968

98.036

100.2

102.13

104.28

106.4

108.54

110.47

112.52

114.55

116.51

118.42

120.45

122.37

124.26

126.3

128.13

129.94

131.78

133.74

135.71

137.96

140.23

142.96

146.08

150.03

156.09

168.59

424.39

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

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

flat

0.0034171

1.328

1.6907

1.9121

2.0692

2.1978

2.3003

2.3815

2.4543

2.521

2.5727

2.6198

2.6655

2.7092

2.7441

2.7773

2.8087

2.8338

2.8563

2.8777

2.8976

2.9157

2.9311

2.9467

2.9602

2.9727

2.9838

2.9922

3.0028

3.0127

3.0216

3.0295

3.0375

3.0451

3.0527

3.0598

3.0665

3.0734

3.0794

3.0858

3.0916

3.0968

3.102

3.1079

3.1132

3.1179

3.1225

3.1275

3.1319

3.1366

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

0 200 400 600 800 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

0.2 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 11

flat

1.1325e-05

0.01128

0.023763

0.038105

0.055434

0.06996

0.085041

0.099541

0.11572

0.13081

0.14582

0.16031

0.17408

0.18674

0.19916

0.21047

0.2224

0.23312

0.24373

0.25581

0.26666

0.27822

0.28904

0.30004

0.31155

0.32288

0.33487

0.34605

0.3568

0.36811

0.37905

0.39136

0.40356

0.41566

0.42733

0.43996

0.45262

0.46539

0.47824

0.49431

0.509

0.5236

0.54202

0.56194

0.58304

0.60817

0.63625

0.67008

0.71878

0.79351

1.1253

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

0.2 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 12

flat

0.2 0.22928

0.25045

0.26959

0.28568

0.30234

0.31693

0.33097

0.34444

0.35576

0.36778

0.37966

0.39233

0.40213

0.41071

0.418

0.42562

0.43347

0.43986

0.4473

0.45514

0.46232

0.4702

0.4774

0.48512

0.49186

0.49923

0.50723

0.51596

0.52378

0.53276

0.5424

0.55252

0.56196

0.57221

0.5825

0.59384

0.60497

0.61797

0.63097

0.64592

0.66099

0.67627

0.69438

0.71323

0.73115

0.754

0.78411

0.8218

0.87346

1.1354

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

0.2 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 13

flat

20.003

22.137

23.266

24.311

25.172

26.011

26.826

27.588

28.268

28.877

29.461

30.083

30.719

31.318

31.845

32.411

33.05

33.702

34.356

34.985

35.626

36.246

36.943

37.595

38.368

39.127

39.864

40.673

41.443

42.355

43.183

44.057

45.004

45.99

46.958

48.054

49.195

50.483

51.929

53.422

54.991

56.678

58.683

61.071

63.777

67.025

70.866

76.15

82.655

92.489

232.72

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

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

0.2 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 14

flat

10.003

11.035

11.729

12.359

13.05

13.605

14.14

14.682

15.238

15.747

16.298

16.78

17.261

17.772

18.251

18.754

19.233

19.786

20.319

20.892

21.433

21.92

22.413

22.972

23.441

23.962

24.499

25.041

25.556

26.068

26.697

27.308

27.84

28.505

29.157

29.77

30.455

31.199

31.921

32.836

33.727

34.764

35.852

37.027

38.406

40.132

42.262

44.671

48.686

55.38

116.16

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

0 200 400 600 800 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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer