< 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 0.002

0.004

0.006

0.008

0.01

0.012

0.014

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 20 40 60 80 100 120 140 160 180 200 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 = 15.3%, max possible = 25.7%

< 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 10 20 30 40 50 60 70 80 input node 2

flat

55.808

64.573

69.536

71.356

73.036

75.378

76.811

78.382

80.715

81.253

83.196

83.412

84.748

85.905

86.825

88.363

89.823

91.515

92.84

93.565

95.212

96.554

98.387

99.052

100.3

101.63

103.06

104.31

105.85

107.07

108.63

110.71

112.69

114.57

117.17

120.37

123.31

126.95

129.95

133.38

137.03

140.54

145.68

150.33

156.07

162.23

172.31

183.46

201.68

229.94

721.32

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 3

flat

20 20.841

21.263

21.65

22.046

22.481

22.788

22.852

23.293

23.681

24.324

24.729

25.13

25.323

25.767

26.196

26.625

27.089

27.223

27.754

28.201

28.618

29.01

29.598

29.748

30.03

30.499

31.029

31.576

31.827

32.215

32.684

32.919

33.254

33.656

33.987

34.366

35.003

35.431

35.958

36.619

37.095

38.099

39.111

40.26

41.46

43.217

45.065

48.407

54.544

92.995

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 4

flat

10.003

10.142

10.328

10.444

10.534

10.663

10.795

10.922

11.121

11.264

11.531

11.731

11.885

12.032

12.206

12.428

12.657

12.84

13.098

13.434

13.651

13.775

13.932

14.226

14.526

14.782

15.131

15.341

15.677

15.845

16.11

16.354

16.735

17.027

17.542

17.921

18.299

18.708

19.219

19.858

20.237

20.671

21.04

21.623

22.019

22.549

23.23

24.093

25.35

27.363

38.263

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

purity

-3 -2 -1 0 1 2 3

events

0 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 5

flat

1.9643

3.2379

3.6614

3.8641

4.1222

4.2835

4.4849

4.5772

4.77

4.9292

5.0187

5.1635

5.2648

5.33

5.3859

5.4996

5.5382

5.624

5.7464

5.8542

5.9582

6.091

6.1999

6.286

6.4075

6.5273

6.6274

6.6781

6.7551

6.8172

6.8718

6.8962

6.9736

7.0385

7.079

7.1614

7.2223

7.3042

7.3785

7.4733

7.5598

7.6594

7.7935

7.9511

8.0861

8.2109

8.3949

8.6492

8.9508

9.4628

15.776

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 6

flat

25.001

26.643

28.523

29.924

30.958

31.575

32.279

33.208

34.385

34.79

35.7

36.915

37.929

38.586

39.132

40.036

40.641

41.448

42.241

42.763

43.015

43.4

43.89

44.236

45.223

45.958

46.745

47.366

47.8

48.394

49.224

49.766

50.333

51.127

51.931

52.751

53.553

54.308

55.11

56.026

57.15

58.218

59.09

60.524

62.056

64.199

66.886

70.329

75.065

83.376

232.09

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 7

flat

30.536

33.643

34.565

36.054

37.018

38.313

38.769

39.077

39.569

40.078

40.612

41.384

42.164

42.63

43.303

44.332

44.877

45.399

45.979

46.632

47.43

48.433

49.333

50.064

51.036

52.04

52.851

54.024

55.514

56.723

58.582

59.718

62.215

63.634

66.344

69.16

72.171

74.336

76.771 79 82.722

86.554

90.55

96.022

101.22

107.6

113.91

122.63

136.65

161.74

404.17

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 8

flat

6.8032

28.456

31.517

32.724

33.576

34.266

35.313

36.102

37.133

37.669

38.031

38.541

38.947

39.378

39.621

39.939

40.711

41.026

41.468

41.98

42.89

43.534

44.01

44.41

44.879

45.355

45.997

46.661

47.183

47.956

48.506

48.801

49.385

50.004

50.488

51.112

51.859

52.773

53.561

54.574

55.725

56.917

58.246

59.976

61.904

64.666

67.174

71.153

76.981

87.893

299.88

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 9

flat

55.808

63.745

68.571

70.083

71.36

73.036

75.081

75.713

76.969

78.219

79.84

80.973

81.6

83.188

83.416

84.654

85.327

86.193

86.88

88.328

89.37

90.566

91.627

92.704

93.504

94.559

95.44

96.673

97.895

98.688

99.411

100.42

101.55

102.38

103.62

104.36

105.49

106.55

107.71

108.82 110 111.55

112.91

114.56

115.81

117.51

120.84

125.27

131.57

145.58

378.18

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 10

flat

0.11995

1.1209

1.4668

1.7243

1.891

2.015

2.1451

2.2715

2.3492

2.4191

2.4745

2.5354

2.5887

2.6463

2.6916

2.7292

2.7774

2.8205

2.8497

2.8535

2.8745

2.8921

2.9023

2.926

2.9422

2.9535

2.9599

2.9729

2.9874

3.0005

3.0087

3.0207

3.032

3.0379

3.0498

3.0569

3.066

3.0714

3.0751

3.081

3.0884

3.0947

3.1016

3.1054

3.1111

3.1132

3.1194

3.1233

3.1304

3.1354

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 11

flat

2.718e-05

0.011268

0.027176

0.049851

0.074564

0.093623

0.1102

0.13188

0.15725

0.16875

0.18625

0.20861

0.2303

0.23785

0.26068

0.27623

0.29183

0.30608

0.32427

0.33371

0.35214

0.36322

0.37514

0.38621

0.39418

0.40148

0.41312

0.42153

0.42967

0.43903

0.44318

0.44946

0.46408

0.47205

0.48378

0.49916

0.51338

0.52942

0.54846

0.5564

0.57388

0.58303

0.59764

0.61208

0.63113

0.64913

0.65592

0.68613

0.73554

0.80031

1.1101

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 12

flat

0.34571

0.4059

0.41363

0.42407

0.43271

0.43973

0.44594

0.45321

0.46098

0.46758

0.47476

0.48192

0.48763

0.49393

0.50296

0.51216

0.52128

0.52861

0.53464

0.54017

0.55109

0.55613

0.56467

0.56941

0.57602

0.58329

0.59093

0.59926

0.60507

0.61414

0.62156

0.62957

0.63729

0.64823

0.65882

0.66595

0.66977

0.6782

0.68707

0.70062

0.71077

0.72097

0.72868

0.74165

0.75382

0.76527

0.78808

0.81184

0.86117

0.89606

1.1537

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 13

flat

20.118

22.246

23.343

24.21

24.995

25.699

26.634

27.258

27.99

28.91

29.666

30.182

30.576

31.056

31.743

32.538

33.108

33.727

34.415

34.935

35.418

36.187

36.599

37.391

38.192

39.053

39.809

40.493

41.282

42.186

43.264

44.397

45.501

46.472

47.583

49.193

50.635

52.039

53.549

55.76

58.613

60.089

62.025

64.445

66.894

72.399

77.655

82.27

86.281

91.818

194.38

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 20 40 60 80 100 120 140

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 14

flat

10.031

10.785

11.337

11.732

12.22

12.777

13.151

13.662

13.887

14.404

14.878

15.203

15.691

16.096

16.456

16.781

17.144

17.651

17.785

18.037

18.276

18.552

18.996

19.244

19.561

19.952

20.396

20.666

21.185

21.621

21.836

22.262

22.638

23.136

23.473

23.861

24.531

25.124

25.965

26.529

27.312

27.841

28.624

29.558

30.898

31.823

33.398

35.548

38.791

47.947

85.86

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 20 40 60 80 100 120

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

0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

input layer hidden layer

1

output layer