< 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

0.0045

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 = 34.1%, 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

0 200 400 600 800 1000

1200 input node 2

flat

60.005

65.66

68.61

70.648

72.46

74.041

75.499

76.913

78.279

79.52

80.883

82.493

84.212

86.335

88.783

91.918

95.166

98.401

101.63

104.88

107.99

111.43

114.94

118.28

121.86

125.36

128.49

131.69

134.86

137.93

140.86

143.79

146.64

149.25

152.01

154.75

157.62

160.71

164.37

168.68

173.44

178.53

184.68

190.91

197.87

206.22

216.89

230.96

251.6 291 880.69

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

2200

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 3

flat

20 20.691

21.287

21.864

22.352

22.779

23.208

23.664

24.155

24.64

25.107

25.567

26.025

26.482

26.995

27.469

27.958

28.409

28.923

29.413

29.921

30.54

31.094

31.692

32.193

32.766

33.347

33.917

34.502

35.155

35.755

36.376

37.02

37.619

38.251

38.877

39.532

40.214

40.814

41.6

42.386

43.25

44.24

45.38

46.716

48.228

50.283

52.957

56.895

64.317

201.7

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 4

flat

10.001

10.286

10.478

10.766

11.036

11.314

11.6

11.918

12.259

12.581

12.914

13.323

13.683

14.017

14.445

14.92

15.391

15.83

16.339

16.856

17.437

17.986

18.558

19.114

19.761

20.361

20.993

21.583

22.207

22.904

23.579

24.287

24.991

25.723

26.454

27.176

27.925

28.6

29.421

30.213

31.031

31.894

32.768

33.656

34.637

35.748

37.09

38.8

41.454

46.273

118.21

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 5

flat

1.0582

3.1297

3.7658

4.1357

4.4043

4.6362

4.8274

5.0035

5.1473

5.2834

5.3929

5.5062

5.6138

5.7116

5.8091

5.9065

5.9947

6.0903

6.1791

6.2615

6.3505

6.4428

6.536

6.629

6.72

6.8092

6.8944

6.9978

7.1017

7.2098

7.3164

7.4173

7.533

7.6432

7.7605

7.8779

7.9963

8.1203

8.2372

8.35

8.4813

8.6122

8.7437

8.889

9.0607

9.2617

9.5035

9.8214

10.259

11.132

19.732

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

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 6

flat

15.002

25.599

27.71

29.569

31.182

32.477

33.472

34.485

35.286

36.091

36.843

37.693

38.424

39.174

39.932

40.7

41.559

42.488

43.358

44.317

45.536

46.819

48.121

49.431

50.871

52.418

54.019

55.56

56.983

58.393

59.933

61.473

63.069

64.703

66.292

67.801

69.299

70.749

72.235

73.724

75.283

76.715

78.384

80.268

82.466

85.21

88.714

93.681

100.44

112.99

281.1

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

2200

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

30.148

33.773

35.05

36.053

36.917

37.655

38.321

38.866

39.544

40.196

40.915

41.664

42.63

43.622

44.956

46.785

48.729

50.807

52.739

54.765

56.782

58.66

60.43

62.263

63.908

65.69

67.499

69.23

70.941

72.536

74.266

75.989

77.73

79.551

81.83

84.378

87.214

90.457

93.73

97.266

100.9

104.94

109.45

114.76

120.74

128.19

137.68

149.65

167.48

199.61

653.93

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

2200

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

2.5045

29.705

32.469

33.72

34.624

35.454

36.152

36.809

37.422

38.015

38.519

39.064

39.591

40.175

40.975

41.666

42.489

43.397

44.429

45.696

47.008

48.375

49.637

51.021

52.468

53.833

55.269

56.727

58.155

59.428

60.856

62.162

63.522

64.944

66.287

67.655

69.057

70.41

71.849

73.29

74.741

76.289

78.016

79.839

82.309

85.074

88.894

94.013

102.02

116.92

296.8

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

2200

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

65.177

68.155

70.095

71.686

73.381

74.707

75.965

77.118

78.308

79.385

80.529

81.657

83.167

84.622

86.374

88.484

90.541

93.16

95.932

98.834

101.63

104.21

106.98

109.68

112.37

115.1

117.84

120.54

123.13

125.75

128.19

130.75

133.22

135.64

137.94

140.32

142.71

144.86

147.04

149.14

151.22

153.36

155.56

157.93

160.56

163.47

167.87

174.72 192 540.81

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

2200

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 10

flat

0.040556

1.3927

1.7848

2.0079

2.1696

2.2886

2.3773

2.4527

2.5166

2.573

2.6193

2.6638

2.7037

2.7391

2.7713

2.8014

2.8279

2.8504

2.8721

2.8907

2.9092

2.9246

2.9403

2.9543

2.9663

2.9784

2.989

2.9991

3.0085

3.0178

3.0268

3.035

3.043

3.0508

3.058

3.0643

3.0707

3.0763

3.0818

3.0871

3.0929

3.0986

3.104

3.1089

3.1138

3.1182

3.1229

3.128

3.1324

3.1367

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

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 11

flat

2.8014e-06

0.010015

0.022043

0.033472

0.045749

0.058703

0.07071

0.082979

0.094409

0.1052

0.11563

0.1259

0.13615

0.14625

0.1565

0.16598

0.176

0.18579

0.19574

0.20616

0.21594

0.22668

0.23576

0.24611

0.25656

0.26757

0.27844

0.28793

0.29943

0.31023

0.32224

0.3349

0.34749

0.36013

0.37267

0.38553

0.39771

0.41234

0.42648

0.44073

0.45749

0.47498

0.49581

0.51582

0.5398

0.56183

0.59393

0.63194

0.68089

0.76022

1.1246

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 12

flat

0.10008

0.13319

0.15723

0.17726

0.19557

0.21127

0.22678

0.23923

0.25213

0.26465

0.27678

0.28831

0.29983

0.31012

0.32138

0.33218

0.34422

0.35534

0.36644

0.3772

0.38792

0.39817

0.40665

0.41497

0.42357

0.43199

0.44013

0.44829

0.45787

0.46719

0.47622

0.4858

0.49546

0.50606

0.5176

0.5297

0.54206

0.55266

0.565

0.57979

0.59608

0.61386

0.63235

0.65248

0.67278

0.69552

0.72117

0.7502

0.7885

0.84943

1.1347

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

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 13

flat

20.026

22.443

23.783

24.887

25.87

26.819

27.599

28.459

29.219

29.885

30.605

31.221

31.897

32.544

33.244

33.89

34.518

35.181

35.847

36.52

37.256

37.9

38.552

39.23

39.871

40.574

41.305

42.067

42.837

43.553

44.379

45.259

46.16

47.038

47.95

48.956

50.011

51.118

52.333

53.741

55.212

56.843

58.618

60.649

63.13

66.156

69.26

73.795

80.878

91.193

381.5

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

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 14

flat

10.003

11.228

11.908

12.516

13.232

13.858

14.426

15.053

15.664

16.304

16.854

17.489

18.096

18.665

19.371

19.992

20.656

21.378

21.994

22.67

23.374

24.012

24.749

25.414

26.053

26.759

27.476

28.062

28.754

29.509

30.266

30.999

31.732

32.449

33.231

34.004

34.803

35.656

36.536

37.445

38.457

39.549

40.673

41.965

43.466

45.262

47.372

50.117

54.195

61.756

131.78

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

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer