< 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

0.01

0.02

0.03

0.04

0.05

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 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 = 22.7%, max possible = 32.7%

< 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 90 input node 2

flat

57.735

68.359

68.889

70.254

73.943

75.546

78.711

79.65

80.64

81.295

84.112

85.699

86.775

88.524

89.235

91.209

92.322

93.478

95.211

96.139

98.576

100.93

103.64

105.8

106.88

109.2

110.18

110.82

112.69

114.47

116.06

118.19

120.36

122.13

124.15

127.04

128.38

130.55

133.74

137.53

141.33

145.7

150.01

154.4

161.1

168.32

176.41

185.9

206.15 244 484.53

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

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 10 20 30 40 50 input node 3

flat

20.015

20.536

21.542

22.145

22.584

22.864

23.208

23.59

24.103

24.828

25.31

25.666

26.041

26.43

26.601

26.954

27.126

27.545

27.683

27.923

28.265

28.557

28.875

29.174

29.369

29.873

30.514

30.622

30.941

31.213

31.684

32.203

32.893

33.239

33.852

34.18

34.627

35.15

35.605

36.407

37.103

38.045

38.982

40.012

40.638

41.712

43.293

45.607

47.186

53.352

86.382

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

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 10 20 30 40 50 60 70 80 input node 4

flat

10.009

10.178

10.285

10.378

10.456

10.572

10.798

10.997

11.24

11.382

11.543

12.115

12.378

12.888

13.17

13.359

13.507

13.741

13.93

14.181

14.396

14.972

15.367

15.448

15.837

16.282

16.592

17.003

17.617

18.299

18.753

19.103

19.671

20.215

20.686

21.072

21.586

21.933

22.194

22.649

23.162

23.725

24.259

25.049

25.694

26.196

26.692

27.781

28.991

30.655

37.269

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 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 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 10 20 30 40 50 60 70 80 input node 5

flat

2.3147

3.3618

3.7994

4.1822

4.3774

4.6291

4.7593

4.9184

5.1378

5.1554

5.3581

5.5389

5.7012

5.8222

5.8489

5.9723

6.1039

6.1791

6.211

6.2721

6.2818

6.3396

6.4379

6.4905

6.5516

6.6297

6.7042

6.7448

6.8297

6.9356

6.9771

7.0441

7.1327

7.2465

7.2582

7.311

7.4113

7.4542

7.5522

7.6187

7.6998

7.8498

8.0046

8.1393

8.3215

8.4877

8.66

8.8876

9.2023

9.9639

17.033

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 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 10 20 30 40 50 60 70 80 input node 6

flat

25.015

27.597

28.783

30.843

31.89

33.286

34.116

35.534

35.98

36.488

37.323

37.866

38.475

39.8

40.28

40.499

41.602

42.77

42.935

43.758

44.596

45.764

46.259

46.816

47.543

48.121

49.213

49.765

50.396

51.36

52.346

53.236

53.997

54.436

55.604

56.501

57.362

58.382

59.51

60.929

62.255

64.213

65.725

67.281

69.068

70.707

73.9

77.314

82.229

93.096

193.36

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

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 10 20 30 40 50 60 70 80 90 input node 7

flat

30.415

32.903

34.134

36.874

37.504

38.049

38.301

39.638

40.479

41.201

41.618

42.04

43.083

44.234

45.146

45.481

46.044

47.399

48.59

50.079

51.541

52.626

53.026

53.999

55.231

56.005

57.416

58.717

59.512

60.697

62.03

63.248

64.888

66.275

68.598

70.549

72.154

73.628

76.751

78.786

81.753

85.261

88.797

93.053

98.725

104.37

112.23

120.03

136.33

157.98

284.33

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 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 10 20 30 40 50 60 70 80 input node 8

flat

7.6422

28.778

31.554

32.774

34.055

35.689

36.517

36.869

37.07

37.339

38.578

39.19

39.607

40.427

40.808

41.237

41.761

42.093

43.001

43.685

43.914

44.367

45.242

46.104

47.117

48.089

49.053

49.506

50.542

51.04

52.132

52.945

53.418

53.905

54.699

55.709

56.687

57.876

59.027

60.053

61.104

62.445

63.741

65.621

68.143

70.861

74.104

78.604

84.471

97.409

195.75

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

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 10 20 30 40 50 60 input node 9

flat

57.735

68.359

68.889

70.195

72.465

74.5

76.732

78.707

79.341

79.774

80.64

81.445

83.955

84.913

86.198

87.612

88.527

89.24

89.652

91.05

91.954

93.096

94.192

95.211

96.966

98.785

100.36

101.66

103.12

104.37

106.16

106.89

108.96

109.69

110.36

112.03

113.37

114.92

116.04

117.73

119.62

121.28

123.01

125.09

126.81

128.76

131.4

135.5

140.69

153.53

265.59

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 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 10 20 30 40 50 60 70 80 input node 10

flat

0.32344

1.2764

1.6615

1.8917

2.0341

2.1739

2.275

2.344

2.4571

2.5173

2.5742

2.6226

2.6824

2.7416

2.7735

2.7978

2.8255

2.8398

2.8414

2.8636

2.872

2.8847

2.8999

2.9106

2.9284

2.9376

2.952

2.9656

2.9839

2.9911

3.0029

3.0146

3.0282

3.0345

3.0432

3.0539

3.064

3.07

3.0809

3.0852

3.0936

3.0966

3.1008

3.1076

3.1134

3.1161

3.1186

3.1236

3.1294

3.1326

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

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 10 20 30 40 50 60 input node 11

flat

1.1325e-05

0.029374

0.043181

0.068801

0.090178

0.10194

0.12759

0.14468

0.16528

0.18551

0.20838

0.21341

0.23443

0.24475

0.26404

0.28103

0.28996

0.31184

0.33467

0.34037

0.34621

0.35629

0.37236

0.38633

0.38892

0.40174

0.41309

0.42351

0.43114

0.43715

0.44944

0.46007

0.46785

0.47539

0.48335

0.49235

0.50631

0.51294

0.5226

0.52497

0.53219

0.53813

0.55368

0.56978

0.5957

0.63061

0.66774

0.71094

0.71836

0.75651

1.1166

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 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 20 40 60 80 100 input node 12

flat

0.20025

0.24513

0.32731

0.40486

0.4136

0.42041

0.42289

0.43003

0.43765

0.44472

0.45326

0.4595

0.46671

0.47444

0.48224

0.48891

0.49529

0.49987

0.50275

0.51192

0.51795

0.51933

0.52541

0.53227

0.5406

0.54926

0.55245

0.56066

0.56822

0.57329

0.57759

0.58915

0.59531

0.6031

0.61381

0.6203

0.6325

0.63739

0.65118

0.67416

0.68547

0.69848

0.70263

0.72513

0.74312

0.76361

0.77105

0.78509

0.82352

0.87332

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 20 40 60 80 100

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 10 20 30 40 50 60 70 input node 13

flat

20.094

21.93

23.512

24.164

24.583

25.051

25.822

26.62

27.018

27.516

27.86

28.332

28.865

29.239

29.427

29.795

30.443

30.731

31.014

31.276

32.055

32.383

32.722

33.321

33.681

34.442

34.725

35.249

35.473

35.99

36.49

37.256

37.274

37.934

38.551

38.772

39.686

40.693

41.65

43.195

44.416

45.718

47.089

47.928

49.645

52.323

54.928

56.067

60.323

67.215

122.02

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

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 10 20 30 40 50 input node 14

flat

10.013

10.534

10.583

11.103

11.313

11.497

11.796

12.2

12.417

12.82

13.298

13.626

13.959

14.508

14.949

15.582

16.28

16.651

17.186

17.632

18.423

18.731

19.078

19.608

20.183

20.588

21.004

21.531

21.932

22.276

22.92

23.385

23.73

24.31

25.023

25.371

26.024

26.573

27.208

28.068

28.804

29.793

30.606

31.869

33.231

33.989

35.114

37.371

40.522

46.91

63.746

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

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

input layer hidden layer

1

output layer