< 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

3500

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 = 33.4%, 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 50 100 150 200 250 300 350 400 450 input node 2

flat

60.002

65.35

68.611

70.504

72.136

73.735

75.053

76.441

77.695

79.111

80.406

81.822

83.415

85.333

87.417

89.655

92.933

96.182

99.461

102.7

105.75

109.05

112.48

115.8

119.18

122.43

125.9

129.19

132.45

135.65

138.81

142.26

145.39

148.74

152.4

156.22

160.07

163.9 168 172.44

177.68

182.85

188.62

194.73

202.05

211.15

222.53

235.62

258.14

298.29

850.62

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 3

flat

20 20.687

21.317

21.824

22.281

22.763

23.151

23.533

23.923

24.413

24.84

25.317

25.67

26.121

26.559

27.086

27.547

28.044

28.542

29.063

29.623

30.128

30.693

31.403

31.956

32.656

33.343

34.07

34.847

35.675

36.621

37.515

38.42

39.268

40.338

41.23

42.392

43.547

44.757

46.148

47.553

49.216

51.027

52.982

55.154

57.708

60.328

64.046

68.304

75.664

169.09

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 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 50 100 150 200 250 300 350 400 450 input node 4

flat

10 10.273

10.479

10.709

10.99

11.263

11.524

11.847

12.152

12.475

12.803

13.146

13.515

13.846

14.185

14.59

14.993

15.366

15.737

16.154

16.569

16.95

17.373

17.811

18.24

18.633

19.063

19.519

19.97

20.298

20.718

21.122

21.525

21.938

22.336

22.813

23.268

23.744

24.272

24.829

25.415

26.027

26.706

27.488

28.265

29.201

30.248

31.615

33.523

36.859

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

0 100 200 300 400 500 600 700 800

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 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 50 100 150 200 250 300 350 400 450 input node 5

flat

1.1657

3.0859

3.7148

4.1124

4.3428

4.5558

4.7713

4.9562

5.1135

5.2486

5.3708

5.4714

5.5719

5.671

5.779

5.8641

5.962

6.0559

6.1437

6.2306

6.3207

6.4056

6.4992

6.5972

6.6743

6.7651

6.8635

6.9666

7.0627

7.1834

7.3086

7.4292

7.5335

7.6506

7.7843

7.901

8.0184

8.1444

8.2649

8.397

8.5406

8.6885

8.8441

9.0083

9.2194

9.4224

9.6724

9.9813

10.459

11.223

19.088

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 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 50 100 150 200 250 300 350 400 450 input node 6

flat

15.025

25.626

27.598

29.441

30.885

32.074

33.057

34.044

34.906

35.785

36.597

37.364

38.152

38.896

39.615

40.266

40.985

41.924

42.847

43.705

44.626

45.854

47.075

48.444

49.822

51.094

52.786

54.388

56.003

57.521

58.89

60.617

62.349

64.018

65.695

67.454

69.279

71.036

72.882

74.93

76.712

78.77

81.149

83.717

86.471

89.894

93.68

98.562

105.68

118.99

252.42

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 7

flat

30.123

33.919

35.309

36.134

36.91

37.648

38.32

38.953

39.508

40.222

40.901

41.527

42.302

43.238

44.519

45.693

47.532

49.414

51.517

53.689

56.016

57.893

59.784

61.336

63.029

64.889

66.742

68.58

70.416

72.166

74.124

76.376

78.448

80.766

83.145

85.618

88.188

91.074

94.21

97.611

101.44

105.39

110.05

115.32

121.67

129.19

138.75

150.29

166.38

200.5

533.68

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 8

flat

3.1072

29.632

32.156

33.453

34.46

35.217

35.933

36.574

37.214

37.755

38.348

38.856

39.334

40.021

40.593

41.326

42.065

42.888

43.724

44.824

46.016

47.352

48.671

49.86

51.3

52.901

54.423

55.943

57.395

58.806

60.412

61.75

63.171

64.699

66.161

67.527

69.163

70.678

72.289

74.11

75.963

77.95

80.03

82.679

85.5

88.602

92.972

97.851

106.05

120.5

344.84

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 9

flat

48.858

64.736

67.906

69.853

71.36

72.839

74.026

75.335

76.585

77.652

78.856

79.934

81.246

82.403

83.827

85.367

86.933

88.719

90.7

93.211

95.918

98.538

101.38

104.13

106.98

109.83

112.78

115.63

118.28

120.73

123.56

126.27

128.79

131.34

133.97

136.44

138.88

141.35

143.99

146.76

149.66

152.61

155.89

159.1

162.89

167.06

171.82

177.8

185.81

198.83

422.71

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 10

flat

0.0050833

1.3034

1.7266

1.9727

2.1509

2.2659

2.3579

2.4343

2.4994

2.5601

2.6102

2.6579

2.7038

2.7404

2.7724

2.8021

2.8278

2.8517

2.8704

2.8893

2.9059

2.9224

2.9366

2.9506

2.9637

2.9758

2.9866

2.9941

3.005

3.014

3.0224

3.0295

3.037

3.0456

3.0534

3.0607

3.0671

3.0737

3.0798

3.0862

3.092

3.0972

3.1027

3.1082

3.1134

3.1182

3.1226

3.1275

3.1316

3.1362

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

0 100 200 300 400 500 600 700

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 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 11

flat

1.6212e-05

0.0092036

0.023356

0.037199

0.052377

0.066373

0.081913

0.097227

0.11055

0.12413

0.13949

0.15365

0.1655

0.17941

0.1897

0.20145

0.21084

0.22238

0.23303

0.24413

0.25486

0.265

0.27479

0.28477

0.29603

0.30663

0.31714

0.32857

0.33961

0.35048

0.36077

0.37204

0.38445

0.39588

0.40671

0.41951

0.43286

0.4461

0.45952

0.47393

0.49027

0.50774

0.52583

0.54445

0.56627

0.59266

0.62607

0.65986

0.70809

0.78151

1.1301

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

0 100 200 300 400 500 600 700 800

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 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 12

flat

0.2 0.22359

0.24224

0.25906

0.27252

0.28549

0.298

0.31023

0.32116

0.33152

0.34352

0.35305

0.3624

0.37357

0.38457

0.39444

0.4035

0.4111

0.41825

0.42545

0.43254

0.43953

0.44653

0.45478

0.46269

0.47045

0.47688

0.48486

0.49335

0.50129

0.51078

0.52039

0.53009

0.53999

0.54891

0.55921

0.57026

0.58203

0.59645

0.61106

0.62624

0.64062

0.65927

0.67603

0.69742

0.72055

0.74746

0.77553

0.81296

0.86443

1.1347

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 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 13

flat

20.012

22.494

23.762

24.906

25.866

26.871

27.699

28.565

29.345

30.072

30.806

31.525

32.281

33.05

33.777

34.508

35.266

36.101

36.858

37.747

38.666

39.615

40.548

41.421

42.425

43.392

44.357

45.335

46.414

47.51

48.525

49.681

50.935

52.337

53.76

55.281

56.774

58.299

59.926

61.569

63.273

65.351

67.31

69.42

72.096

74.931

78.577

83.192

89.304

99.064

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

0 100 200 300 400 500 600 700 800

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 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

10.009

11.091

11.87

12.603

13.312

13.905

14.556

15.176

15.792

16.371

16.926

17.418

17.926

18.473

18.984

19.437

19.983

20.511

20.97

21.449

21.894

22.369

22.902

23.397

23.881

24.381

24.877

25.331

25.808

26.303

26.803

27.38

27.898

28.327

28.905

29.51

30.111

30.87

31.516

32.305

33.099

33.86

34.848

35.911

37.284

38.846

40.715

43.245

47.273

53.6

112.71

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

0 100 200 300 400 500 600 700 800

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 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