< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 0 Error

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 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

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 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 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 = 16.5%, max possible = 38.2%

< 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 80 100 120 140 160 180 input node 2

flat

55.923

64.156

67.767

70.692

73.182

75.896

78.711

80.876

83.331

85.416

87.6

89.811

91.729

93.632

95.338

97.183

98.901

100.75

102.28

103.97

105.51

107.29

108.85

110.48

112.31

113.67

115.32

117.22

118.84

120.54

122.36

124.73

127.07

129.86

132.96

135.84

138.55

141.42

144.58

148.45

152.33

156.9

161.69

167.25

174.56

183.11

193.32

207.04

226.67 261 776.88

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 3

flat

20.002

20.787

21.45

22.135

22.696

23.221

23.73

24.328

24.819

25.345

25.857

26.327

26.765

27.251

27.711

28.133

28.576

29.012

29.49

29.854

30.249

30.726

31.197

31.566

31.977

32.372

32.873

33.393

33.914

34.41

34.985

35.471

36.079

36.686

37.316

37.99

38.68

39.351

40.097

41.048

42.071

43.097

44.253

45.525

47.004

48.761

50.839

53.796

57.774

66.184

151.3

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

10.348

10.65

10.981

11.282

11.604

11.913

12.203

12.542

12.841

13.179

13.522

13.862

14.212

14.521

14.891

15.211

15.537

15.875

16.274

16.657

17.056

17.391

17.732

18.07

18.453

18.855

19.234

19.727

20.099

20.408

20.714

21.079

21.476

21.869

22.265

22.683

23.084

23.584

24.043

24.564

25.099

25.658

26.309

27.004

27.853

28.893

30.312

32.057

35.097

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 5

flat

1.7864

2.8425

3.1628

3.4456

3.6526

3.867

4.025

4.1737

4.316

4.445

4.5814

4.7185

4.8504

4.9956

5.143

5.2621

5.3696

5.5052

5.6255

5.7275

5.8439

5.9464

6.0607

6.158

6.2709

6.3748

6.4774

6.5685

6.667

6.754

6.8394

6.9159

7.0072

7.0999

7.184

7.2756

7.36

7.4448

7.5346

7.6298

7.733

7.85

7.9568

8.0756

8.2098

8.3856

8.5954

8.8346

9.1476

9.7735

15.017

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 6

flat

25.002

25.695

26.449

27.199

28.088

28.976

30.065

31.292

32.377

33.505

34.715

35.721

36.782

37.85

38.926

39.91

40.847

41.831

42.659

43.556

44.385

45.254

46.044

46.867

47.737

48.536

49.326

50.098

50.956

51.797

52.595

53.566

54.352

55.155

56.046

56.908

57.836

58.779

59.793

60.859

62.103

63.42

64.803

66.589

68.404

70.661

73.805

77.487

83.113

92.572

203.4

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

34.622

36.397

37.932

39.333

40.353

41.659

42.596

43.638

44.607

45.595

46.505

47.594

48.617

49.601

50.544

51.486

52.413

53.38

54.342

55.351

56.224

57.247

58.304

59.302

60.38

61.538

62.721

64.237

65.795

67.707

69.597

71.471

73.731

75.911

78.104

80.407

83.363

87.208

90.495

94.17

98.472

102.97

108.42

114.65

122.27

132.17

144.96

159.43

186.38

520.01

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 8

flat

2.8072

27.081

31.039

32.999

34.633

35.734

36.769

37.686

38.53

39.422

40.195

41.013

41.796

42.497

43.234

44.026

44.738

45.432

46.219

47.046

47.748

48.333

49.121

49.69

50.479

51.147

51.846

52.581

53.275

54.021

54.772

55.514

56.181

57.01

57.805

58.734

59.615

60.42

61.481

62.533

63.692

65.037

66.555

68.497

70.704

73.365

76.137

80.096

87.089

97.409

289.32

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 1.1

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

63.561

66.582

69.052

70.97

72.964

75.117

77.361

79.2

80.975

82.816

84.419

85.748

87.487

89.091

90.72

92.238

93.765

95.051

96.347

97.832

99.06

100.44

101.68

102.88

104.18

105.31

106.53

107.83

109.03

110.31

111.64

112.8

113.89

115.21

116.48

117.69

118.91

120.2

121.74

123.33

125.16

127.22

129.65

132.65

136.51

140.64

145.93

155.06

170.6

388.56

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 50 100 150 200 250 300 350

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 10

flat

0.0050833

1.1622

1.4444

1.6606

1.8237

1.9862

2.1033

2.2123

2.3004

2.3801

2.45

2.5044

2.5567

2.607

2.6504

2.6921

2.733

2.769

2.8008

2.8276

2.8534

2.8752

2.8953

2.9148

2.9309

2.9478

2.9626

2.9754

2.9886

2.9986

3.0088

3.018

3.0274

3.0359

3.0438

3.0515

3.0594

3.0668

3.0743

3.0809

3.0865

3.0932

3.0988

3.1043

3.1101

3.1152

3.1209

3.1262

3.1316

3.1366

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 11

flat

1.7166e-05

0.01957

0.035633

0.052992

0.070178

0.085456

0.099626

0.11168

0.12529

0.1391

0.1516

0.16461

0.17711

0.18811

0.1994

0.20893

0.21839

0.22728

0.23644

0.24419

0.25364

0.26369

0.27391

0.2825

0.29147

0.30083

0.31111

0.32168

0.33258

0.3431

0.35364

0.36424

0.37548

0.38735

0.39979

0.41139

0.42265

0.43645

0.44931

0.46265

0.47695

0.49268

0.50846

0.52593

0.54742

0.5719

0.59689

0.63422

0.6854

0.76

1.1253

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 12

flat

0.20002

0.21531

0.23019

0.24488

0.25732

0.27115

0.28214

0.29328

0.30457

0.31537

0.32704

0.33548

0.34491

0.35398

0.36334

0.37153

0.38049

0.38952

0.39876

0.40658

0.41552

0.42351

0.43166

0.43973

0.44806

0.45648

0.46528

0.47411

0.48262

0.49123

0.49972

0.50838

0.51771

0.52674

0.53622

0.54645

0.55466

0.56697

0.57828

0.58958

0.60263

0.61643

0.63262

0.64693

0.66407

0.68583

0.70953

0.74199

0.78691

0.85243

1.1285

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

20.132

21.899

22.979

23.883

24.738

25.458

26.136

26.793

27.431

28.028

28.624

29.17

29.738

30.249

30.775

31.275

31.732

32.236

32.73

33.238

33.745

34.308

34.839

35.398

35.96

36.538

37.133

37.799

38.415

38.948

39.671

40.355

40.97

41.782

42.529

43.383

44.274

45.213

46.128

47.174

48.376

49.69

51.174

52.803

54.647

56.739

59.374

63.284

68.175

77.114

201.33

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 14

flat

10.007

10.956

11.657

12.115

12.617

13.027

13.496

13.917

14.338

14.757

15.15

15.487

15.851

16.18

16.566

16.943

17.344

17.782

18.187

18.599

18.996

19.411

19.795

20.253

20.615

21.016

21.494

21.918

22.321

22.74

23.147

23.656

24.048

24.462

24.967

25.522

26.01

26.524

27.15

27.704

28.383

29.2

29.991

30.926

31.811

33.001

34.302

36.153

38.67

43.069

84.662

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer