< 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

-0.6

-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

-0.6

-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

0 200 400 600 800 1000

1200

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 = 32.9%, max possible = 38.0%

< 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

55.883

64.782

67.442

69.716

71.256

72.505

73.847

74.822

75.719

76.975

78.05

79.046

79.86

80.926

81.977

83.198

84.988

86.965

88.686

90.663

92.855

95.112

97.533

100.1

102.45

105.28

107.53

110.09

112.42

114.51

116.75

118.89

121.47

123.7

126.02

128.73

131.75

134.67

137.8

142.17

146.97

151.24

156.57

162.64

168.44

175.66

184.14

197.13

217.96

251.22

625.25

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 50 100 150 200 250 300 350

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

0.2 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 80 100 120 140 160 input node 3

flat

20.001

20.455

20.878

21.403

21.762

22.111

22.472

22.788

23.175

23.633

23.968

24.269

24.611

24.973

25.341

25.643

25.938

26.275

26.689

27.046

27.387

27.787

28.114

28.514

28.955

29.337

29.788

30.211

30.698

31.173

31.669

32.229

32.819

33.384

34.055

34.763

35.387

36.058

36.87

37.682

38.59

39.574

40.725

42.021

43.363

44.91

47.028

49.61

53.133

60.482

151.03

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

0.2 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 80 100 120 140 160 input node 4

flat

10.001

10.189

10.38

10.546

10.766

10.959

11.186

11.386

11.592

11.824

12.056

12.295

12.562

12.796

13.058

13.369

13.605

13.873

14.177

14.453

14.71

14.998

15.281

15.599

15.922

16.249

16.569

16.901

17.262

17.641

18.008

18.433

18.806

19.199

19.598

20.04

20.505

20.996

21.508

22.113

22.713

23.362

24.064

24.9

25.776

26.811

28.081

29.356

31.137

34.891

71.978

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

0.2 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 80 100 120 140 160 input node 5

flat

1.7927

3.1139

3.5802

3.9841

4.2156

4.4096

4.5793

4.7531

4.9031

5.0336

5.1765

5.2917

5.3864

5.4685

5.5634

5.6386

5.721

5.8029

5.8927

5.9692

6.0421

6.1193

6.2039

6.2763

6.3487

6.4159

6.4843

6.5624

6.6395

6.724

6.8069

6.8881

6.9695

7.0475

7.1305

7.2276

7.3176

7.433

7.5434

7.6655

7.7864

7.8994

8.0257

8.1797

8.3417

8.5429

8.7556

9.0402

9.414

10.036

14.519

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

0.2 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 80 100 120 140 160 180 input node 6

flat

25.004

26.334

27.703

29.253

30.561

31.675

32.562

33.391

34.12

34.84

35.534

36.315

36.888

37.364

37.995

38.562

39.148

39.622

40.267

40.856

41.443

42.067

42.631

43.452

44.289

45.206

46.089

47.142

48.185

49.258

50.442

51.576

52.778

53.937

55.09

56.447

57.709

58.98

60.233

61.477

62.903

64.463

66.133

67.727

69.767

72.115

75.297

79.012

84.671

94.411

197.81

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 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

0.2 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 80 100 120 140 160 180 200 input node 7

flat

30.127

33.228

34.736

35.603

36.325

36.941

37.447

38.024

38.512

38.99

39.454

39.949

40.513

41.083

41.615

42.237

43.027

44.063

45.184

46.211

47.344

48.569

50.246

51.731

53.056

54.276

55.81

57.073

58.447

59.964

61.266

62.718

64.416

66.618

68.496

70.877

73.399

76.42

79.542

82.776

86.256

89.937

93.892

98.871

103.98

110.48

118.34

130.01

146.18

174.55 377

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 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

0.2 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 80 100 120 140 160 180 input node 8

flat

0.67828

28.001

31.294

32.617

33.659

34.386

35.08

35.701

36.13

36.583

37.113

37.561

37.978

38.371

38.808

39.268

39.739

40.193

40.658

41.227

41.737

42.393

43.264

44.019

44.923

45.73

46.538

47.444

48.561

49.643

50.642

51.764

52.732

53.78

55.101

56.149

57.262

58.499

59.512

60.791

62.089

63.489

64.955

66.846

69.101

71.481

74.713

78.786

85.321

96.232

251.59

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 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

0.2 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 80 100 120 140 160 180 input node 9

flat

55.883

64.404

67.089

68.881

70.473

71.707

72.796

73.918

74.791

75.61

76.701

77.609

78.413

79.353

80.062

80.942

81.844

82.798

84.104

85.498

86.916

88.387

89.809

91.527

93.316

95.095

96.921

98.952

100.8

102.63

104.7

106.51

108.48

110.39

112.15

113.97

115.77

117.68

119.24

121.24

123.33

125.38

127.38

129.71

132.27

135.11

137.99

142.11

148.82

163.99

344.86

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 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

0.2 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 80 100 120 140 160 input node 10

flat

0.045724

1.3984

1.6793

1.8923

2.0641

2.1924

2.2977

2.3965

2.4715

2.531

2.5859

2.634

2.6755

2.7136

2.7489

2.7769

2.809

2.836

2.8594

2.881

2.8998

2.9165

2.9347

2.9495

2.9624

2.9765

2.9864

2.9962

3.0063

3.0141

3.0224

3.0311

3.0387

3.0462

3.0539

3.0608

3.0669

3.0737

3.0799

3.0852

3.0911

3.0953

3.1012

3.1067

3.1124

3.1171

3.1216

3.127

3.1317

3.1365

3.1416

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 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

0.2 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 80 100 120 140 input node 11

flat

1.6212e-05

0.011608

0.024617

0.039371

0.055684

0.071233

0.086522

0.10128

0.11496

0.13081

0.14618

0.16242

0.17839

0.19263

0.20432

0.2138

0.2254

0.23605

0.24663

0.25914

0.26994

0.28305

0.294

0.30384

0.315

0.32754

0.33982

0.35102

0.36159

0.37269

0.3851

0.39903

0.41291

0.42713

0.43994

0.45363

0.46797

0.48152

0.49431

0.50914

0.52397

0.54131

0.55868

0.5772

0.5958

0.62312

0.65326

0.68581

0.731

0.80416

1.0931

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

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

0.2 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 80 100 120 140 input node 12

flat

0.2002

0.22148

0.24029

0.25648

0.27129

0.28531

0.29959

0.31541

0.3283

0.34287

0.3569

0.36861

0.38126

0.39375

0.40365

0.4134

0.42285

0.4329

0.44084

0.44936

0.45831

0.46665

0.47564

0.48461

0.49255

0.50014

0.50892

0.51758

0.52625

0.53574

0.54376

0.55196

0.56133

0.56976

0.5805

0.59006

0.60088

0.61066

0.62406

0.63807

0.65041

0.66494

0.67924

0.6976

0.71708

0.74002

0.76155

0.79339

0.82562

0.87187

1.135

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

0.2 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 80 100 120 140 input node 13

flat

20.008

22.258

23.361

24.39

25.353

26.084

26.849

27.485

28.211

28.925

29.548

30.222

30.859

31.462

32.167

32.763

33.27

33.933

34.632

35.278

35.992

36.8

37.539

38.285

39.066

39.901

40.715

41.68

42.643

43.539

44.582

45.673

46.78

48.006

49.127

50.465

52.021

53.631

55.136

57.052

59.16

61.355

64.154

67.361

70.459

74.206

77.872

83.888

91.689

103.05

225.7

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

0.2 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 80 100 120 140 input node 14

flat

10.018

11.111

11.793

12.387

12.891

13.433

13.873

14.293

14.738

15.231

15.67

16.151

16.639

17.089

17.503

17.941

18.462

18.923

19.384

19.854

20.312

20.852

21.389

21.985

22.494

23.017

23.546

24.052

24.695

25.391

26.056

26.715

27.438

28.021

28.823

29.524

30.229

31.122

31.952

32.89

33.783

34.938

36.319

37.626

39.383

41.691

44.318

47.524

52.108

59.234

111.54

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 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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer