< 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

0.016

0.018

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 = 21.4%, max possible = 32.5%

< 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 10 20 30 40 50 60 input node 2

flat

56.504

65.68

68.361

68.876

72.245

74.424

75.546

79.058

80.57

82.176

85.244

87.894

89.24

90.662

92.038

93.15

95.196

95.602

96.628

97.287

99.922

101.16

101.72

102.46

104.44

105.94

107.68

109.78

110.82

112.88

115.22

116.25

119.03 121 122.94

125.04

126.02

128.71

132.46

135.62

139.3

143.44

148.07

150.33

156.22

163.34

169.72

181.97

195.98

221.41

465.92

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

0.2 0.3 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 3

flat

20.001

20.481

21.418

22.006

22.48

23.345

23.591

23.853

24.102

24.596

25.223

25.722

26.132

26.45

26.741

27.048

27.361

27.729

28.025

28.589

29.112

29.369

29.76

30.226

30.546

30.893

31.13

31.709

31.968

32.119

32.54

33.195

33.464

34.158

34.416

34.933

35.582

36.232

36.854

37.423

37.846

38.175

39.15

39.984

40.908

42.249

44.049

46.209

50.098

51.463

94.582

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

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

0.2 0.3 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 4

flat

10.009

10.246

10.377

10.59

10.728

10.913

11.08

11.3

11.42

11.438

11.637

11.829

12.188

12.386

12.654

12.976

13.33

13.518

13.908

14.12

14.325

14.532

14.918

15.358

15.449

15.71

16.31

16.732

17.008

17.509

18.102

18.494

18.95

19.476

20.097

20.408

20.658

20.958

21.366

21.715

22.187

22.687

23.364

23.968

24.603

25.451

26.196

27.273

27.849

29.676

36.468

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

0.2 0.3 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 5

flat

2.2289

3.2514

3.2998

3.6871

3.8967

4.2821

4.5301

4.6287

4.7026

4.7593

4.8612

5.0828

5.155

5.2733

5.3949

5.5911 5.7 5.7731

5.838

5.9592

6.1175

6.21

6.2561

6.2623

6.3144

6.3637

6.4662

6.5004

6.5459

6.6604

6.7503

6.8416

6.975

7.0792

7.1594

7.2034

7.3196

7.4263

7.4877

7.5344

7.6374

7.7323

7.8418

7.9104

8.1002

8.2638

8.4789

8.6258

8.9275

9.5954

14.363

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

0.2 0.3 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

25.015

27.006

27.281

28.8

29.746

31.284

31.896

32.96

34.355

35.005

35.978

36.467

37.499

37.819

37.968

38.847

40.232

40.57

41.884

42.454

43.646

44.199

44.756

45.502

45.981

47.019

47.544

48.249

49.086

49.989

50.423

50.962

51.834

53.065

54.191

54.959

55.964

56.973

57.773

58.844

59.849

61.206

63.053

65.224

66.39

68.263

69.605

72.723

77.228

85.047

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 80 100 120

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

0.2 0.3 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 7

flat

30.345

34.215

35.928

36.567

37.069

37.767

38.271

39.699

40.608

41.403

41.976

43.433

44.367

45.171

45.477

46.408

47.271

48.498

49.621

50.57

51.18

52.402

53.511

54.877

56.139

57.333

58.722

59.547

60.156

61.317

62.432

63.819

64.886

66.402

69.003

71.645

73.154

76.662

78.613

81.154

82.828

86.448

90.293

93.742

96.76

102.57

108.98

118.4

130.81

150.66

264.5

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

0.2 0.3 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 8

flat

1.8387

28.304

30.175

32.101

32.991

33.897

34.055

35.218

36.156

36.411

36.871

37.073

38.683

39.341

40.426

41.116

41.567

42.059

42.786

43.571

44.28

44.46

45.176

45.242

45.84

46.952

47.866

48.449

49.137

49.47

50.217

51.11

51.931

52.824

53.667

54.598

55.562

56.439

57.696

58.704

59.697

60.875

62.077

63.737

65.396

68.183

70.99

76.766

79.349

88.937

200.18

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

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

0.2 0.3 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 9

flat

56.504

65.115

68.343

68.876

70.805

73.423

74.424

75.546

76.814

78.893

79.774

80.334

81.421

83.615

84.731

86.717

88.524

89.24

89.345

89.995

90.734

91.887

92.695

94.01

95.434

96.341

98.085

99.781

101.22

101.74

102.4

103.89

105.03

106.3

107.55

108.95

110.52

112.05

113.75

115.32

117.03

118.62

120.52

122.27

124.05

126.46

129.21

133.38

139.63

148.15

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

0.2 0.3 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 10

flat

0.32344

1.2048

1.65

1.8786

2.0725

2.1967

2.2416

2.3227

2.3731

2.4431

2.4795

2.5277

2.5974

2.6186

2.6249

2.6748

2.7292

2.7792

2.8176

2.8411

2.8454

2.8721

2.8894

2.8996

2.9194

2.9494

2.9656

2.9785

2.984

2.992

3.0065

3.0193

3.0283

3.0356

3.0421

3.0522

3.0568

3.0683

3.0778

3.0865

3.0942

3.0966

3.0968

3.1053

3.1125

3.1165

3.1238

3.1291

3.1328

3.134

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

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

0.2 0.3 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 11

flat

0.00041187

0.0044882

0.024116

0.036735

0.060794

0.079318

0.097552

0.11593

0.13714

0.15118

0.15879

0.17186

0.1941

0.21348

0.22993

0.24869

0.26497

0.26925

0.27878

0.29652

0.31519

0.32508

0.34001

0.34519

0.36036

0.37227

0.38712

0.40156

0.41326

0.42583

0.43108

0.43675

0.45177

0.46027

0.47309

0.48209

0.49428

0.50953

0.51993

0.53436

0.54342

0.54542

0.56206

0.58121

0.61103

0.63335

0.66401

0.71253

0.75654

0.80286

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 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

0.2 0.3 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 12

flat

0.20025

0.22901

0.28542

0.32437

0.34889

0.39842

0.4072

0.4157

0.42234

0.43104

0.437

0.44305

0.45084

0.45752

0.46564

0.47193

0.4776

0.48484

0.4914

0.49772

0.50061

0.50961

0.51647

0.51814

0.52333

0.53101

0.54032

0.54883

0.55749

0.56059

0.56915

0.57728

0.58044

0.59298

0.59847

0.61153

0.62477

0.63844

0.65279

0.66744

0.67565

0.68345

0.69732

0.72359

0.74887

0.76939

0.77134

0.80459

0.86006

0.87682

1.1341

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

0.2 0.3 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 13

flat

20.028

22.841

23.679

24.215

24.62

25.061

25.921

26.902

27.278

27.86

28.353

28.645

29.208

29.604

30.315

30.62

31.067

31.727

32.31

32.682

33.06

33.385

33.631

33.9

34.544

34.726

35.355

35.821

36.719

37.27

37.995

38.355

38.912

39.592

40.145

41.157

41.613

42.628

43.203

43.902

44.908

46.063

47.45

49.31

50.931

52.767

55.206

57.209

59.147

64.855

109.82

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

0.2 0.3 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 14

flat

10.069

10.723

10.857

11.312

11.439

11.728

11.789

12.103

12.301

12.684

13.178

13.481

14.147

14.509

15.081

15.582

15.948

16.332

16.562

16.932

17.11

17.726

18.251

18.665

19.247

19.876

20.442

20.848

21.197

21.575

22.053

22.64

23.134

23.705

24.115

24.757

25.48

26.109

26.785

27.701

28.545

29.52

30.276

31.301

32.376

33.941

35.362

36.621

39.454

41.184

65.402

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

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

input layer hidden layer

1

output layer