< 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 0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

0.004

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

2000

4000

6000

8000

10000

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 = 34.4%, max possible = 37.4%

< 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

0 200 400 600 800 1000

input node 2

flat

60.002

65.55

68.393

70.402

72.013

73.813

75.241

76.535

77.887

79.271

80.768

82.206

83.932

86.025

88.541

91.532

94.359

97.574

100.96

104.12

107.1

110.59

114.11

117.7

121.1

124.74

128.45

131.79

135.27

138.36

141.48

144.54

147.3

150.25

153.04

155.89

158.85

162.06

165.43

169.43

173.83

178.98

184.73

190.71

197.74

206.21

216.05

229.07

248.59

284.42

928.24

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 3

flat

20 20.733

21.415

21.883

22.378

22.865

23.296

23.719

24.162

24.646

25.148

25.567

25.956

26.43

26.939

27.469

27.931

28.349

28.861

29.394

29.96

30.566

31.105

31.673

32.204

32.81

33.411

34.065

34.716

35.331

35.977

36.651

37.299

37.958

38.655

39.241

39.941

40.635

41.269

42.028

42.846

43.728

44.651

45.743

46.957

48.431

50.163

52.557

55.969

62.266

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 200 400 600 800 1000

input node 4

flat

10 10.265

10.546

10.809

11.072

11.385

11.699

11.998

12.306

12.626

12.947

13.394

13.714

14.086

14.479

14.952

15.403

15.828

16.327

16.826

17.377

17.961

18.49

19.069

19.7

20.298

20.865

21.483

22.064

22.719

23.397

24.082

24.777

25.489

26.196

26.975

27.71

28.439

29.171

29.937

30.707

31.489

32.32

33.157

34.043

35.064

36.242

37.671

39.721

43.715

74.919

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 900 input node 5

flat

1.2213

3.1854

3.8031

4.1922

4.4495

4.6566

4.846

5.0157

5.155

5.291

5.4169

5.5202

5.6162

5.7248

5.8253

5.9251

6.0128

6.104

6.1993

6.2851

6.3813

6.4721

6.574

6.6703

6.7679

6.8581

6.956

7.0461

7.1486

7.2648

7.3796

7.4837

7.5948

7.7216

7.8509

7.9666

8.0861

8.2071

8.3232

8.4524

8.5828

8.7228

8.858

9.0077

9.1688

9.3638

9.5968

9.9084

10.35

11.234

19.663

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

0 200 400 600 800 1000

1200

1400

1600

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

0 200 400 600 800 1000 input node 6

flat

15.026

25.567

27.717

29.617

31.157

32.279

33.323

34.347

35.087

35.985

36.677

37.482

38.27

39.095

39.851

40.631

41.522

42.508

43.334

44.348

45.596

46.828

48.183

49.663

51.068

52.679

54.316

55.952

57.517

58.921

60.591

62.327

63.99

65.603

67.237

68.853

70.506

72.052

73.588

75.102

76.713

78.326

80.137

82.085

84.147

86.943

90.517

95.043

102.14

114.99

246.54

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 7

flat

30.123

33.742

35.171

36.116

36.885

37.606

38.319

38.887

39.529

40.271

40.974

41.718

42.638

43.776

44.99

46.525

48.206

49.973

52.24

54.155

56.183

58.174

60.187

61.692

63.666

65.468

67.326

69.174

70.909

72.71

74.284

76.069

77.852

79.621

81.714

83.935

86.682

89.731

93.117

96.654

100.48

104.26

108.47

113.34

118.78

126.24

134.99

145.69

162.21

192.51

582.22

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 8

flat

0.17242

29.779

32.27

33.528

34.606

35.398

36.088

36.688

37.286

37.959

38.558

39.119

39.712

40.362

41.057

41.818

42.695

43.701

44.596

45.727

46.916

48.194

49.437

50.937

52.384

53.832

55.294

56.78

58.307

59.812

61.123

62.759

64.188

65.654

67.052

68.521

69.943

71.408

72.828

74.222

75.736

77.247

78.862

80.845

83.093

85.93

89.886

95.071

103.11

117.22

347.48

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 9

flat

48.858

64.996

67.785

69.853

71.391

73.036

74.336

75.565

76.877

78.011

79.223

80.449

81.763

83.114

84.731

86.364

88.128

90.348

92.822

95.146

97.959

100.8

103.59

106.32

109.42

112.41

115.33

118.18

120.58

123.39

126.18

128.87

131.53

134.11

136.69

139.22

141.81

144.2

146.44

148.72

150.93

153.11

155.25

157.49

159.9

162.61

165.67

169.51

175.29

188.95

459.46

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.077724

1.429

1.815

2.0402

2.1966

2.3097

2.3945

2.4758

2.5392

2.5913

2.639

2.6849

2.7229

2.7587

2.7908

2.8169

2.8406

2.8612

2.8799

2.8984

2.9157

2.9286

2.9441

2.9573

2.9705

2.9826

2.9904

2.9998

3.0082

3.0184

3.0276

3.0351

3.0427

3.0505

3.0575

3.0644

3.0704

3.0763

3.0825

3.0884

3.0937

3.0992

3.1045

3.1097

3.1152

3.1192

3.124

3.1288

3.1325

3.137

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

0 200 400 600 800 1000

1200

1400

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

0 100 200 300 400 500 600 700 800 input node 11

flat

4.5373e-06

0.010191

0.022964

0.036568

0.050816

0.064974

0.078521

0.093546

0.10716

0.11901

0.13357

0.1475

0.16041

0.1725

0.18439

0.19605

0.20607

0.21598

0.22687

0.23558

0.24604

0.25533

0.26487

0.27535

0.28465

0.29436

0.30392

0.31425

0.32485

0.3364

0.34786

0.35835

0.36876

0.38106

0.39291

0.40567

0.41853

0.43317

0.44767

0.46377

0.48007

0.49826

0.51608

0.53554

0.55599

0.58097

0.61149

0.64705

0.69485

0.76486

1.1301

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 200 400 600 800 1000 input node 12

flat

0.2 0.2189

0.23475

0.24944

0.26262

0.2754

0.28648

0.29785

0.30838

0.31876

0.3288

0.33935

0.34869

0.35821

0.36768

0.37772

0.38888

0.39867

0.40669

0.41366

0.42143

0.42886

0.43553

0.44309

0.45091

0.45967

0.46885

0.4765

0.48429

0.49245

0.50185

0.51219

0.5219

0.53245

0.545

0.55427

0.56665

0.57814

0.59015

0.60334

0.61819

0.63174

0.65018

0.66695

0.68636

0.70906

0.73432

0.76207

0.80634

0.85768

1.1345

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 13

flat

20.003

22.643

24.018

25.161

26.068

27.109

28.063

28.865

29.602

30.346

31.01

31.721

32.407

33.168

33.928

34.552

35.307

35.995

36.704

37.407

38.161

38.844

39.61

40.335

41.085

41.877

42.65

43.321

44.068

44.845

45.651

46.552

47.383

48.311

49.249

50.276

51.371

52.547

53.921

55.239

56.651

58.359

60.147

62.239

64.721

67.806

70.978

76.177

82.717

91.89

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 14

flat

10.003

11.319

12.184

12.758

13.517

14.208

14.915

15.639

16.286

16.932

17.567

18.155

18.758

19.47

20.205

20.937

21.63

22.347

23.029

23.662

24.346

25.026

25.696

26.298

26.958

27.616

28.14

28.856

29.524

30.19

30.9

31.545

32.206

32.881

33.503

34.255

34.97

35.754

36.593

37.471

38.438

39.415

40.415

41.636

43.129

44.668

46.823

49.227

53.144

59.737

117.13

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

0 200 400 600 800 1000

1200

1400

1600

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 input layer hidden layer

1

output layer