< 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 50 100 150 200 250 300 350 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 = 26.7%, 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 20 40 60 80 100 120 140 160 input node 2

flat

55.923

64.661

68.452

71.75

75.139

78.194

81.266

84.545

87.534

90.88

93.716

96.373

99.175

102.09

105.21

108.04

111.2

114.01

116.76

119.71

122.35

125.12

127.94

130.37

132.87

135.2

137.53

139.88

142.45

144.81

147.2

149.74

152.39

155.01

157.74

160.9

164.49

168.19

171.6

175.45

179.87

184.88

190.46

196.55

203.49

212.15

222.1

235.78

252.86

290.31

738.31

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 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 3

flat

20.002

21.083

21.896

22.714

23.477

24.256

24.872

25.466

26.1

26.623

27.249

27.96

28.529

29.096

29.681

30.318

30.911

31.479

32.048

32.609

33.238

33.897

34.435

35.05

35.651

36.324

36.998

37.71

38.44

39.169

39.818

40.516

41.266

42.05

42.858

43.666

44.525

45.536

46.531

47.709

48.583

49.696

51.087

52.509

53.894

55.964

57.976

60.425

64.05

71.544

162.43

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

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 20 40 60 80 100 120 140 160 input node 4

flat

10.001

10.466

10.929

11.368

11.876

12.396

12.872

13.392

13.884

14.472

14.984

15.488

15.937

16.476

17.062

17.678

18.219

18.791

19.278

19.84

20.302

20.741

21.121

21.521

21.991

22.377

22.771

23.196

23.61

24.024

24.437

24.818

25.263

25.718

26.16

26.502

26.916

27.38

27.878

28.404

29.015

29.52

30.244

30.921

31.726

32.618

33.696

34.927

36.919

40.494

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 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 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

1.5522

2.9867

3.4086

3.719

3.9687

4.1602

4.3207

4.4974

4.6586

4.8302

4.9954

5.1999

5.3786

5.5443

5.683

5.8286

5.9736

6.1078

6.2299

6.3596

6.4899

6.6109

6.7209

6.8308

6.9447

7.0521

7.1568

7.267

7.3797

7.4679

7.5623

7.6779

7.763

7.8659

7.9708

8.0867

8.1867

8.2854

8.4007

8.5066

8.6195

8.7329

8.8525

8.9789

9.1307

9.3185

9.5545

9.8485

10.266

11.058

15.145

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 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

25.001

25.739

26.708

27.47

28.557

29.788

31.325

32.633

34.275

35.909

37.47

38.933

40.602

42.043

43.644

45.005

46.216

47.401

48.664

49.917

51.246

52.567

53.898

55.3

56.604

57.822

59.328

60.558

61.714

62.912

64.173

65.321

66.585

67.906

69.218

70.562

72.035

73.285

74.605

75.991

77.718

79.388

81.333

83.544

85.866

88.432

91.929

97.431

104.77

116.56

224.17

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 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 7

flat

30.123

35.598

37.382

39.148

40.469

41.979

43.314

44.681

46.265

47.875

49.391

50.882

52.444

54.068

55.459

56.888

58.524

60.088

61.618

63.081

64.638

65.848

67.292

68.671

70.084

71.503

72.876

74.232

75.663

77.159

78.794

80.563

82.74

84.895

87.301

89.735

92.947

95.837

98.96

102.32

106.1

110.58

115.17

119.78

124.4

131.84

140.37

151.19

168.5

195.63

452.23

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 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 8

flat

4.8644

30.129

33.431

35.397

36.602

37.688

38.954

40.101

41.119

42.223

43.31

44.416

45.598

46.721

47.896

48.954

50.134

51.167

52.251

53.202

54.363

55.577

56.591

57.663

58.942

60.15

61.21

62.302

63.383

64.407

65.385

66.556

67.79

68.949

70.105

71.277

72.499

73.762

75.062

76.335

77.899

79.501

81.269

83.45

85.799

88.528

92.242

97.667

104.62

118.07

289.32

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

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 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 9

flat

55.923

63.826

67.222

69.615

72.05

74.655

77.231

79.808

82.425

84.98

87.453

90.16

92.648

94.945

97.143

99.401

101.91

104.49

106.68

109.19

111.7

114.21

116.39

118.52

120.87

122.92

125.22

127.66

129.46

131.53

133.45

135.56

137.31

139.05

141.22

142.97

144.84

146.62

148.81

150.82

153.27

155.28

157.56

159.95

162.6

165.7

169.06

173.34

179.01

191.36

382.73

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 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 input node 10

flat

0.0050833

1.4261

1.735

1.9337

2.0843

2.2014

2.2954

2.3794

2.4405

2.5027

2.5619

2.6049

2.6547

2.6946

2.7308

2.7643

2.7897

2.8137

2.8378

2.8609

2.8834

2.9025

2.9216

2.9374

2.9513

2.9644

2.9761

2.9873

2.9997

3.0092

3.0199

3.0287

3.0361

3.0436

3.0508

3.0582

3.0655

3.0721

3.0785

3.0846

3.0902

3.0963

3.1014

3.1061

3.1117

3.117

3.122

3.1268

3.1315

3.137

3.1416

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

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 20 40 60 80 100 120 input node 11

flat

1.7166e-05

0.01785

0.033172

0.049219

0.061615

0.075579

0.086354

0.098364

0.10879

0.12003

0.13181

0.14268

0.15258

0.16338

0.17277

0.18394

0.1944

0.2031

0.21091

0.21899

0.22515

0.23362

0.24037

0.24844

0.25707

0.2658

0.27416

0.28193

0.29116

0.29993

0.30929

0.32021

0.32928

0.33934

0.35033

0.3604

0.37297

0.38533

0.3986

0.41128

0.42585

0.44002

0.45737

0.47671

0.49635

0.51828

0.54576

0.584

0.63898

0.705

1.1009

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 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 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

0.20001

0.21297

0.22385

0.2333

0.24265

0.25185

0.26045

0.26956

0.27778

0.28764

0.29503

0.30273

0.31056

0.31764

0.32466

0.33063

0.33774

0.34421

0.35234

0.36037

0.36782

0.37514

0.38237

0.38953

0.3973

0.40474

0.41176

0.41908

0.42678

0.43501

0.44247

0.45051

0.45834

0.46797

0.48023

0.49071

0.50083

0.51143

0.52198

0.53472

0.54702

0.56049

0.5749

0.59244

0.61312

0.63755

0.66524

0.6956

0.74128

0.80913

1.1261

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

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 20 40 60 80 100 120 140 input node 13

flat

20.052

22.441

23.707

24.958

25.953

26.793

27.607

28.42

29.169

29.858

30.496

31.153

31.893

32.576

33.203

33.89

34.543

35.168

35.806

36.512

37.171

37.884

38.602

39.389

40.191

40.96

41.803

42.58

43.242

44.03

44.902

45.692

46.556

47.474

48.339

49.29

50.269

51.396

52.526

53.836

55.106

56.483

58.04

59.864

62.143

64.571

67.38

71.314

76.325

84.269

199.64

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

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 20 40 60 80 100 120 140 160 input node 14

flat

10.016

11.266

12.081

12.864

13.432

14.204

14.865

15.428

15.952

16.668

17.256

17.862

18.466

19.063

19.708

20.269

20.806

21.382

21.88

22.384

22.907

23.403

23.82

24.299

24.761

25.255

25.636

26.135

26.625

27.107

27.573

27.977

28.509

29.01

29.546

30.05

30.532

31.041

31.737

32.459

33.116

33.927

34.822

35.833

36.91

38.114

39.704

41.618

44.414

49.404

87.102

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

input layer hidden layer

1

output layer