< 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

-0.4

-0.3

-0.2

-0.1

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

-0.4

-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 50 100 150 200 250 300 350 400 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 = 20.5%, max possible = 37.6%

< 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

56.08

63.91

67.514

70.379

73.363

76.242

78.904

81.524

84.054

86.364

88.948

91.214

93.29

94.987

97.048

98.781

100.69

102.66

104.38

106.3

107.84

109.59

111.39

113.08

114.74

116.58

118.29

120.18 122 123.63

125.6

127.59

129.95

132.35

134.94

137.76

140.72

143.85

147.3

150.68

154.54

159.37

164.57

171.33

178.43

187.37

197.27

209.05

230.3

270.51

679.51

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 3

flat

20.001

20.816

21.508

22.161

22.747

23.328

23.837

24.366

24.947

25.358

25.877

26.29

26.767

27.197

27.679

28.133

28.599

28.937

29.39

29.79

30.226

30.675

31.122

31.58

32.026

32.418

32.812

33.384

33.879

34.42

34.885

35.426

36.049

36.642

37.233

37.849

38.479

39.162

39.942

40.792

41.662

42.561

43.764

45.144

46.492

48.279

50.413

53.293

57.428

65.121

162.43

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 80 100 120 140 160 input node 4

flat

10.001

10.326

10.613

10.994

11.357

11.763

12.122

12.482

12.783

13.16

13.502

13.867

14.259

14.617

14.97

15.362

15.737

16.103

16.503

16.876

17.207

17.565

17.961

18.371

18.732

19.147

19.545

19.941

20.316

20.663

20.974

21.307

21.657

22.064

22.486

22.873

23.308

23.724

24.154

24.63

25.161

25.816

26.446

27.09

27.836

28.679

29.799

31.051

33.178

36.76

68.415

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

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 5

flat

1.5522

2.9133

3.204

3.4982

3.7191

3.9274

4.0754

4.2321

4.3681

4.5043

4.6522

4.7985

4.9191

5.0744

5.2192

5.3502

5.4773

5.587

5.7138

5.8441

5.9551

6.0738

6.1777

6.2715

6.3757

6.4607

6.5511

6.639

6.724

6.8122

6.8957

6.9836

7.0807

7.1781

7.2584

7.3329

7.4205

7.5049

7.5975

7.7062

7.8037

7.9167

8.0395

8.1737

8.3178

8.4839

8.6856

8.9287

9.2585

9.8888

15.017

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 6

flat

25.001

25.631

26.334

27.237

28.159

29.111

30.302

31.465

32.545

33.712

34.883

36.105

37.313

38.362

39.413

40.531

41.467

42.403

43.486

44.472

45.396

46.216

47.086

48.014

48.921

49.688

50.583

51.496

52.391

53.181

53.989

54.909

55.802

56.712

57.61

58.534

59.532

60.523

61.581

62.779

64.001

65.254

66.611

68.515

70.438

72.759

75.843

79.846

86.046

96.264

218.6

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 80 100 120 140 160 180 input node 7

flat

30.123

34.737

36.484

37.963

39.375

40.503

41.859

42.885

44.167

45.279

46.323

47.335

48.437

49.65

50.676

51.642

52.624

53.611

54.703

55.73

56.769

57.637

58.709

59.769

60.994

62.112

63.275

64.446

65.803

67.368

68.991

71.106

73.215

75.209

77.277

79.801

82.307

85.313

88.427

91.938

95.587

99.045

103.29

109.25

115.13

122.75

131.48

143.76

161.3

188.8

395.76

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 80 100 120 140 input node 8

flat

4.8278

28.296

31.567

33.466

35.015

36.087

37.086

37.998

39.022

39.835

40.689

41.497

42.301

43.094

43.87

44.653

45.42

46.186

47.019

47.692

48.455

49.21

49.948

50.665

51.454

52.115

52.9

53.625

54.432

55.13

55.992

56.747

57.538

58.338

59.28

60.18

61.13

62.038

62.944

63.948

65.117

66.552

68.021

69.813

71.947

74.521

77.697

81.932

88.289

100.04

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

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

56.08

63.655

66.35

68.693

70.965

73.026

75.117

77.418

79.454

81.425

83.238

85.078

86.727

88.517

90.289

91.755

93.37

94.652

96.231

97.776

99.104

100.71

102.26

103.66

104.92

106.36

107.63

108.97

110.25

111.46

112.92

114.3

115.58

116.88

118.3

119.69

120.99

122.34

123.69

125.3

126.71

128.2

130.07

132.16

134.73

137.83

142.17

147.28

155.58

170.85

382.73

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 50 100 150 200 250 300 350

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 80 100 120 140 160 input node 10

flat

0.0050833

1.1621

1.4904

1.7176

1.888

2.0233

2.1354

2.2321

2.3145

2.3867

2.45

2.5019

2.5558

2.6056

2.6494

2.69

2.7276

2.7619

2.7931

2.8213

2.848

2.8698

2.8921

2.9099

2.9248

2.9419

2.9558

2.9682

2.9783

2.9906

3.0017

3.0115

3.0213

3.031

3.0394

3.047

3.056

3.0643

3.0718

3.0783

3.0843

3.0908

3.0969

3.103

3.1086

3.1145

3.1207

3.1259

3.1308

3.1365

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

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

9.7513e-05

0.017028

0.03523

0.05159

0.065802

0.080303

0.094532

0.10638

0.12154

0.13426

0.14515

0.15721

0.17062

0.18302

0.19471

0.20423

0.2148

0.2237

0.23381

0.24165

0.2502

0.25889

0.26698

0.27606

0.28556

0.29672

0.30609

0.31655

0.32784

0.33817

0.3482

0.35849

0.36904

0.38016

0.3936

0.40586

0.4171

0.42971

0.44249

0.45536

0.47166

0.48499

0.50191

0.52009

0.54017

0.56501

0.59188

0.62672

0.67801

0.75542

1.0851

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

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 12

flat

0.20001

0.21545

0.23152

0.24497

0.25579

0.26758

0.27815

0.29038

0.30081

0.31214

0.32216

0.33161

0.34061

0.35044

0.35925

0.36808

0.37755

0.38603

0.39456

0.40339

0.41149

0.41955

0.4266

0.43401

0.44257

0.45059

0.45818

0.46765

0.47655

0.48458

0.49276

0.50181

0.51164

0.52183

0.5306

0.5402

0.55001

0.56017

0.57363

0.58557

0.59835

0.61162

0.62776

0.64189

0.65786

0.6789

0.70409

0.73339

0.77486

0.84257

1.1153

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 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

20.052

21.895

22.879

23.878

24.755

25.397

26.025

26.672

27.32

27.91

28.556

29.136

29.677

30.204

30.738

31.234

31.788

32.311

32.771

33.26

33.745

34.309

34.839

35.409

35.942

36.436

37.033

37.584

38.168

38.736

39.381

40.092

40.749

41.501

42.21

42.965

43.845

44.81

45.712

46.726

47.757

48.96

50.304

51.882

53.73

56.057

58.837

62.763

67.334

76.228

199.64

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 80 100 120 140 160 input node 14

flat

10.003

11.09

11.727

12.261

12.733

13.188

13.704

14.159

14.632

15.09

15.487

15.861

16.29

16.706

17.153

17.552

17.99

18.444

18.805

19.176

19.665

20.074

20.497

20.927

21.33

21.69

22.07

22.489

22.899

23.388

23.834

24.245

24.692

25.173

25.609

26.199

26.655

27.238

27.862

28.511

29.218

29.841

30.603

31.514

32.662

33.846

35.349

37.253

40.023

44.682

88.133

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

1

2

3

4

5

6

7

input layer hidden layer

1

output layer