< 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

0.001

0.002

0.003

0.004

0.005

0.006

0.007

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

500

1000

1500

2000

2500

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 = 32.4%, 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

48.648

63.746

67.844

69.951

71.836

73.531

75.039

76.148

77.69

79.11

80.708

82.384

83.869

85.866

88.239

91.068

94.267

97.566

100.91

104.19

107.07

110.37

113.39

116.64

119.85

122.66

125.54

128.3

131.31

133.95

136.78

139.66

142.19

144.75

147.47

150.06

152.89

155.95

159.73

163.72

168.33

173.02

177.92

184.09

190.74

198.26

207.97

221.08

238.11

270.09

782.08

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 20.593

21.085

21.587

21.999

22.44

22.91

23.336

23.733

24.175

24.595

25.004

25.42

25.906

26.356

26.727

27.249

27.723

28.182

28.757

29.248

29.834

30.444

31.028

31.603

32.176

32.829

33.35

33.944

34.593

35.21

35.854

36.422

37.029

37.758

38.384

39.106

39.81

40.467

41.282

42.132

42.991

43.95

45.137

46.447

47.866

49.851

52.329

56.185

63.072

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

0 100 200 300 400 500 600 700 800

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 4

flat

10.001

10.262

10.565

10.835

11.061

11.339

11.619

11.992

12.313

12.608

12.905

13.297

13.731

14.152

14.544

15.022

15.482

15.978

16.462

16.902

17.369

17.849

18.414

18.883

19.286

19.787

20.37

20.899

21.468

22.013

22.578

23.158

23.745

24.398 25 25.579

26.264

26.963

27.632

28.365

29.099

29.841

30.639

31.461

32.322

33.37

34.51

36.013

38.388

42.039

72.277

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

2.6343

3.1446

3.5718

3.8944

4.2236

4.5046

4.7296

4.9296

5.0866

5.22

5.3533

5.4646

5.5624

5.6695

5.769

5.854

5.9384

6.0252

6.1097

6.1992

6.2881

6.3651

6.4424

6.5446

6.6438

6.7383

6.8274

6.9228

7.035

7.128

7.2417

7.3474

7.4731

7.5771

7.6872

7.7967

7.9168

8.0304

8.1507

8.2795

8.397

8.5443

8.6986

8.8581

9.0375

9.2455

9.5358

9.9093

10.659

17.604

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 50 100 150 200 250 300 350 400 input node 6

flat

15.025

19.271

22.87

25.967

28.287

30.139

31.598

32.765

33.826

34.817

35.655

36.437

37.182

37.895

38.575

39.45

40.098

40.705

41.54

42.498

43.494

44.745

45.957

47.248

48.643

49.952

51.272

52.842

54.436

55.939

57.492

58.941

60.473 62 63.524

64.931

66.363

67.742

69.346

70.749

72.25

73.797

75.394

77.192

79.209

81.902

85.44

90.205

96.711

107.86

236.56

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

flat

30.12

33.407

34.682

35.777

36.615

37.395

38.079

38.701

39.293

39.869

40.567

41.44

42.578

43.664

44.993

46.778

48.814

50.745

52.662

54.62

56.372

58.277

60.089

61.888

63.584

65.033

66.537

68.268

69.858

71.581

73.248

75.001

76.722

78.791

81.166

83.877

86.669

89.615

92.981

96.047

99.603

103.22

107.47

112.87

118.65

125.5

133.87

145.55

161.2

186.55

474.27

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

1.9132

25.972

30.739

32.425

33.537

34.414

35.188

36.016

36.605

37.214

37.788

38.312

38.823

39.407

40.032

40.577

41.445

42.245

43.074

44.024

45.067

46.469

47.655

49.082

50.406

51.61

52.988

54.323

55.692

57.069

58.337

59.695

60.961

62.334

63.63 65 66.31

67.627

68.933

70.239

71.617

73.185

74.838

76.566

78.483

81.188

84.779

89.494

96.564

107.71

326.87

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

flat

48.648

62.705

66.376

68.733

70.598

72.093

73.611

74.956

75.929

77.113

78.572

79.805

81.113

82.384

83.544

85.089

86.696

88.762

91.162

93.352

96.112

98.845

101.56

104.03

106.45

109.24

111.86

114.23

116.65

119.12

121.47

123.83

126.11

128.19

130.33

132.45

134.57

136.74

138.68

140.58

142.57

144.72

146.9

148.96

151.4

153.88

156.54

160.39

165.96

177.22

424.39

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

0 100 200 300 400 500 600 700 800

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 10

flat

0.033582

1.3213

1.7222

1.936

2.101

2.2184

2.3158

2.4048

2.4774

2.5331

2.5839

2.6306

2.6777

2.7137

2.75

2.7824

2.8107

2.8364

2.8594

2.8793

2.8983

2.9152

2.931

2.9457

2.9603

2.9733

2.986

2.998

3.0076

3.0154

3.0238

3.0316

3.0395

3.0473

3.0538

3.0607

3.0672

3.0739

3.0792

3.0854

3.0908

3.0961

3.1011

3.1066

3.1119

3.1172

3.1226

3.1275

3.1316

3.1369

3.1416

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

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

3.2425e-05

0.011307

0.0234

0.03511

0.048781

0.061387

0.077243

0.090907

0.10242

0.11419

0.12646

0.13729

0.15057

0.16334

0.17356

0.18247

0.19283

0.20194

0.21186

0.22063

0.22894

0.23626

0.24524

0.25487

0.26407

0.27332

0.28056

0.28972

0.29907

0.30814

0.31801

0.32858

0.33894

0.35038

0.36177

0.37388

0.38659

0.4005

0.41423

0.42924

0.44477

0.46338

0.4805

0.50281

0.52185

0.54925

0.58283

0.6198

0.67094

0.75124

1.1203

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 0.21217

0.22436

0.23446

0.24497

0.2548

0.26515

0.27632

0.28602

0.29513

0.30478

0.31394

0.3223

0.33174

0.33977

0.34837

0.35668

0.36548

0.37279

0.38148

0.39105

0.39926

0.40898

0.4172

0.42474

0.43204

0.44134

0.4491

0.45832

0.46757

0.47706

0.48677

0.49698

0.50682

0.5164

0.52763

0.54041

0.55275

0.56534

0.57859

0.59446

0.60986

0.62552

0.64165

0.66508

0.68818

0.72074

0.75473

0.79115

0.86018

1.1354

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 13

flat

20.026

22.012

23.097

23.915

25.047

25.773

26.418

27.139

27.837

28.542

29.206

29.867

30.45

31.163

31.774

32.385

32.954

33.595

34.205

34.854

35.506

36.119

36.761

37.458

38.131

38.745

39.395

40.131

40.777

41.488

42.185

42.881

43.673

44.48

45.249

46.225

47.142

48.155

49.352

50.542

51.861

53.276

54.938

56.654

58.698

61.326

64.45

68.563

74.119

83.442

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

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

11.103

11.853

12.496

13.069

13.645

14.152

14.664

15.146

15.645

16.201

16.789

17.261

17.751

18.364

18.921

19.399

19.911

20.536

21.108

21.708

22.354

22.957

23.504

24.059

24.621

25.315

25.895

26.544

27.248

27.831

28.488

29.152

29.787

30.541

31.221

31.784

32.531

33.413

34.223

35.191

36.284

37.495

38.791

40.223

41.88

43.763

45.968

49.767

56.566

111.95

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

0 100 200 300 400 500 600 700

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 input layer hidden layer

1

output layer