< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.001

0.002

0.003

0.004

0.005

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

0 500 1000

1500

2000

2500

3000

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 = 32.8%, max possible = 36.8%

< 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 50 100 150 200 250 300 350 400 450 input node 2

flat

47.175

64.812

67.777

69.802

71.568

73.358

74.64

75.878

77.148

78.417

79.64

80.971

82.363

83.827

85.772

87.994

90.525

93.668

96.795

100.21

103.64

106.81

110.24

113.78

117.39

121.1

124.43

128.17

131.49

135.16

138.42

141.86

145.23

148.66

152.49

156.32

159.77

163.92

168.39

172.69

177.36

182.77

188.75

194.73

202.02

211.86

221.69

236.92

257.12

291.94

969.74

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 3

flat

20 20.633

21.155

21.662

22.055

22.513

22.901

23.356

23.73

24.123

24.569

24.987

25.401

25.774

26.243

26.723

27.157

27.639

28.103

28.62

29.126

29.657

30.219

30.803

31.433

32.138

32.778

33.453

34.235

35.063

35.948

36.9

37.905

38.894

39.938

41.056

42.213

43.266

44.678

46.068

47.627

49.322

50.935

53.1

55.397

57.807

60.937

64.771

69.887

77.574

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 4

flat

10 10.222

10.455

10.665

10.913

11.163

11.409

11.712

12.018

12.313

12.633

12.946

13.272

13.591

13.894

14.251

14.584

14.983

15.367

15.691

16.082

16.507

16.89

17.281

17.718

18.128

18.512

18.962

19.373

19.808

20.216

20.549

20.944

21.371

21.781

22.24

22.731

23.201

23.723

24.272

24.819

25.45

26.2

26.965

27.721

28.64

29.702

31.05

32.952

36.26

68.415

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 5

flat

1.2366

3.0269

3.5745

3.9727

4.265

4.492

4.6741

4.86

5.0279

5.1635

5.3028

5.4255

5.5227

5.6284

5.7271

5.828

5.9264

6.0161

6.1044

6.2041

6.3005

6.3793

6.4703

6.559

6.6523

6.7524

6.8341

6.9274

7.0415

7.1515

7.2639

7.3713

7.4832

7.6098

7.7324

7.8483

7.9745

8.0982

8.2442

8.3784

8.5209

8.675

8.8361

9.0049

9.1907

9.4206

9.6732

9.9884

10.423

11.208

23.51

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 6

flat

15.01

25.009

27.006

28.609

30.043

31.28

32.438

33.447

34.405

35.172

36.04

36.78

37.508

38.268

39.007

39.74

40.468

41.249

42.129

42.913

43.862

45.033

46.306

47.717

49.093

50.425

51.992

53.646

55.424

56.994

58.618

60.221

61.867

63.701

65.422

67.315

69.299

71.013

72.831

74.741

76.747

79.039

81.429

83.791

86.757

90.077

94.105

98.955

105.76

119.71

333.88

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 7

flat

30.12

33.564

34.819

35.852

36.605

37.368

37.987

38.63

39.175

39.708

40.371

40.994

41.689

42.479

43.591

44.866

46.44

48.08

50.242

52.394

54.62

56.774

58.657

60.381

62.375

64.469

66.333

68.327

70.188

72.071

73.943

76.116

78.22

80.318

82.975

85.663

88.275

91.41

94.679

98.132

101.84

106.01

110.77

116.64

122.48

129.64

138.54

149.68

165.76

192.91

581.36

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 8

flat

0.67828

28.31

31.639

33.044

34.043

34.832

35.534

36.195

36.822

37.373

37.907

38.424

38.887

39.439

40.021

40.57

41.263

41.907

42.848

43.819

44.831

46.011

47.347

48.75

50.113

51.521

53.015

54.6

56.136

57.697

59.109

60.56

62.18

63.803

65.375

66.917

68.533

70.21

71.851

73.77

75.7

77.608

79.717

82.298

85.098

88.558

92.625

97.628

105.43

118.77

367.91

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 9

flat

47.175

64.111

67.077

68.944

70.524

72.004

73.589

74.791

75.834

77.011

78.034

79.142

80.148

81.361

82.521

83.804

85.31

86.972

88.904

91.085

93.565

96.407

99.33

101.96

104.95

107.49

110.5

113.47

116.26

119.07

121.82

124.3

127.01

129.64

132.37

135.11

137.73

140.35

142.92

145.84

148.66

151.84

155.36

159.02

163.02

167.54

172.82

179.09

187.32

199.78

495.18

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 input node 10

flat

0.0060238

1.3503

1.7163

1.926

2.0856

2.2116

2.3047

2.3884

2.465

2.5276

2.5836

2.634

2.681

2.7198

2.7584

2.7882

2.816

2.8388

2.8613

2.8797

2.8991

2.9181

2.9328

2.9471

2.9592

2.9733

2.984

2.9929

3.0034

3.0129

3.0223

3.0302

3.0376

3.0451

3.0528

3.0603

3.0672

3.0731

3.0786

3.0851

3.0909

3.0966

3.1017

3.1069

3.1121

3.1169

3.1219

3.1271

3.1317

3.1364

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 11

flat

3.8743e-06

0.011116

0.023147

0.036156

0.050808

0.065282

0.080159

0.094461

0.10743

0.12193

0.13388

0.14589

0.15941

0.17121

0.18295

0.19428

0.20437

0.21459

0.22408

0.23283

0.24289

0.25253

0.26219

0.2727

0.28256

0.29417

0.30432

0.31474

0.32522

0.33665

0.34835

0.35936

0.37164

0.38347

0.39646

0.4087

0.42131

0.43328

0.44689

0.46217

0.47736

0.49604

0.51453

0.53383

0.55527

0.58106

0.61015

0.64806

0.69742

0.77515

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 12

flat

0.2 0.2165

0.23192

0.24363

0.25575

0.26778

0.27918

0.29077

0.30281

0.31311

0.32413

0.33452

0.34563

0.35485

0.36601

0.37622

0.38697

0.39667

0.40494

0.41305

0.42042

0.42833

0.43584

0.44312

0.45048

0.45863

0.46693

0.47439

0.48233

0.49172

0.50078

0.51001

0.51991

0.53007

0.54199

0.55417

0.56508

0.57619

0.58799

0.60121

0.61602

0.63251

0.65198

0.66958

0.68932

0.7129

0.73965

0.76629

0.80635

0.86131

1.1537

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 input node 13

flat

20.003

22.235

23.378

24.339

25.288

26.065

26.931

27.737

28.542

29.257

29.975

30.648

31.344

32.055

32.728

33.482

34.352

35.112

35.939

36.783

37.687

38.554

39.479

40.517

41.536

42.541

43.481

44.559

45.694

46.747

47.912

49.064

50.396

51.678

52.975

54.355

55.833

57.352

59.162

60.901

62.66

64.645

67.021

69.637

72.632

75.932

79.422

84.206

90.153

101.56

232.07

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 14

flat

10.003

11.043

11.698

12.377

13.069

13.669

14.256

14.813

15.366

15.919

16.436

16.955

17.422

17.886

18.325

18.793

19.199

19.676

20.195

20.619

21.088

21.549

21.991

22.434

22.926

23.396

23.831

24.288

24.789

25.29

25.782

26.292

26.853

27.379

27.864

28.422

29.101

29.739

30.498

31.227

32.019

32.92

33.991

35.13

36.441

38.064

40.161

42.75

46.306

52.565

118.58

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

0 100 200 300 400 500 600 700

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 input layer hidden layer

1

output layer