< 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

0.01

0.02

0.03

0.04

0.05

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 20 40 60 80 100 120 140 160 180 200 220 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 = 22.5%, max possible = 32.8%

< 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 20 40 60 80 100 120 input node 2

flat

56.504

66.954

68.351

72.126

75.761

80.585

82.691

85.574

86.416

88.524

89.285

91.117

91.967

92.038

93.466

95.21

95.759

97.287

99.318

100.42

102.12

103.38

105.65

107.03

109.48

110.33

111.61

113.65

115.57

116.5

118.65

120.5

122.82

124.9

125.43

128.12

130.48

133.15

136.45

140.06

144.18

149.2

154.51

157.35

162.4

171.16

182.62

194.05

210.06

242.19

588.61

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

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 input node 3

flat

20.005

20.542

21.553

22.362

23.193

23.59

23.765

24.419

25.163

25.834

26.133

26.428

26.6

26.954

27.204

27.637

27.879

28.156

28.419

28.64

29.102

29.213

29.916

30.545

30.789

31.09

31.42

31.82

31.969

32.119

32.644

33.181

33.46

34.176

34.42

34.838

35.597

36.355

37.049

37.561

38.093

38.502

39.638

40.582

41.85

43.311

45.231

46.494

49.313

55.899

89.678

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

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 80 100 120 140 input node 4

flat

10.001

10.178

10.355

10.728

11.117

11.3

11.384

11.635

11.754

12.032

12.206

12.675

13.252

13.477

13.635

13.956

14.104

14.377

14.685

15.301

15.366

15.45

15.857

16.159

16.438

16.719

17.171

17.691

18.422

18.736

19.367

20.044

20.409

20.56

20.972

21.519

21.931

22.227

22.632

23.19

23.727

24.079

24.741

25.265

25.921

26.265

27.016

27.835

29.119

31.039

37.963

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 20 40 60 80 100 input node 5

flat

2.0887

3.2526

3.3783

3.788

4.2285

4.5759

4.6292

4.6516

4.7598

4.855

5.078

5.1672

5.3753

5.5706

5.7011

5.8053

5.9682

6.0354

6.1557

6.2457

6.2904

6.4251

6.4885

6.5223

6.6481

6.7434

6.8479

6.9451

6.9674

7.0715

7.1847

7.2465

7.2774

7.3113

7.3851

7.4342

7.5544

7.6188

7.7032

7.8048

7.9251

8.0547

8.1972

8.3348

8.4789

8.6158

8.7339

8.9831

9.351

10.044

15.131

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 20 40 60 80 100 input node 6

flat

25.002

27.005

27.284

29.431

30.944

31.933

32.964

33.582

34.849

36.262

36.835

37.941

39.314

39.944

41.153

42.642

43.754

44.488

44.964

45.926

46.522

46.816

47.544

48.121

48.613

49.218

49.921

50.444

51.448

52.761

53.253

54.213

55.064

56.127

56.973

57.74

59.006

60.099

61.583

62.743

63.729

65.275

66.582

68.588

70.954

73.816

77.314

79.697

85.777

94.684

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 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 20 40 60 80 100 120 input node 7

flat

30.254

34.215

35.928

37.069

38.169

40.4

41.147

42.514

43.163

43.496

44.594

45.15

45.469

45.989

46.66

47.328

49.134

50.301

51.742

52.626

53.03

54.368

55.743

56.208

57.464

58.388

58.84

60.329

61.318

62.413

64.105

64.888

66.452

68.724

71.453

72.156

74.583

77.942

79.467

81.967

83.915

88.374

92.578

94.263

99.017

105.9

113.51

123.06

134.65

159.22

328.51

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 90 input node 8

flat

8.5508

28.287

30.18

32.984

33.206

34.055

34.955

35.686

36.61

37.179

38.568

40.238

40.656

41.763

42.093

42.648

43.181

43.685

43.926

44.281

44.942

45.241

45.732

46.918

48.158

49.191

49.939

51.038

51.322

52.211

53.016

53.572

54.087

54.926

55.983

56.904

57.846

59.06

60.189

61.391

62.47

63.85

65.191

67.084

69.722

73.074

77.447

79.371

84.753

94.344

255.67

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 20 40 60 80 100 120 input node 9

flat

56.504

66.71

68.351

70.916

73.431

77.019

78.894

79.774

81.227

82.691

84.759

85.884

86.824

88.527

89.233

89.988

90.894

91.614

91.964

92.337

93.24

95.056

95.965

97.734

99.213

100.98

102.12

103.02

104.41

106.06

107.04

108.69

110.16

111.15

112.43

113.99

115.65

117.44

119.3

120.77

122.94

124.7

126.47

128.7

131.43

133.81

136.53

140.52

146.76

156.26

299.29

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

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

0.43782

1.3461

1.6791

1.887

2.0608

2.2004

2.3069

2.3356

2.4348

2.475

2.5042

2.571

2.6124

2.6347

2.6977

2.7438

2.789

2.8273

2.8512

2.8636

2.8783

2.9046

2.9305

2.9497

2.9596

2.974

2.984

2.9962

3.0106

3.0164

3.0282

3.0331

3.0406

3.0453

3.0539

3.0581

3.0631

3.0667

3.0761

3.0834

3.0905

3.0966

3.0981

3.1084

3.1117

3.1186

3.1221

3.1249

3.1328

3.1338

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 input node 11

flat

0.00027275

0.029455

0.042365

0.069643

0.088015

0.098102

0.12132

0.1466

0.15449

0.172

0.17963

0.19864

0.21341

0.2298

0.24791

0.26705

0.2712

0.28189

0.30029

0.31656

0.33222

0.34516

0.35164

0.36245

0.37405

0.38817

0.39734

0.40846

0.41726

0.43177

0.4396

0.45172

0.46007

0.46606

0.4763

0.49226

0.49863

0.5189

0.52536

0.53406

0.54487

0.55316

0.5742

0.58686

0.61493

0.63337

0.66772

0.7117

0.7359

0.80286

1.0537

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 12

flat

0.23481

0.262

0.28542

0.34789

0.37052

0.40788

0.4161

0.42443

0.43004

0.43431

0.43884

0.44424

0.45026

0.45617

0.46274

0.47035

0.47312

0.48057

0.48768

0.49543

0.50173

0.50888

0.51809

0.52365

0.52522

0.53354

0.54286

0.55015

0.55817

0.56268

0.56822

0.57647

0.58048

0.58594

0.59542

0.60708

0.62024

0.63204

0.64773

0.66022

0.67522

0.68547

0.693

0.69848

0.71644

0.73135

0.74887

0.77341

0.83372

0.895

1.1198

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

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 input node 13

flat

20.028

22.669

23.752

24.433

24.912

25.306

26.33

27.019

27.542

28.334

28.645

28.98

29.423

29.797

30.294

30.977

31.777

32.107

32.464

33.119

33.611

33.905

34.445

34.605

34.848

35.387

36.08

36.331

36.971

37.27

37.959

38.289

38.605

39.334

40.234

41.323

42.41

43.051

43.554

44.826

45.83

47.013

48.861

50.76

53.265

55.22

55.428

58.492

62.031

69.418

127.83

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

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 14

flat

10.079

10.541

11.314

11.453

11.893

12.221

12.684

12.99

13.421

13.539

14.415

14.649

15.404

15.641

16.269

16.511

16.795

17.16

17.664

18.315

18.95

19.806

20.381

20.758

21.136

21.321

21.933

22.258

22.912

23.438

23.706

24.242

24.816

25.378

25.79

26.166

26.858

27.524

28.489

29.148

29.979

30.407

31.211

32.331

33.485

34.592

36.075

37.619

40.55

47.756

71.983

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

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

7

8

9

10 input layer hidden layer

1

output layer