< 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

0.0005

0.001

0.0015

0.002

0.0025

0.003

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 1000

2000

3000

4000

5000

6000

7000

8000

9000

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 = 33.6%, max possible = 37.3%

< 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

0 200 400 600 800 1000

input node 2

flat

60.002

66.068

68.701

70.81

72.578

74.151

75.478

76.927

78.202

79.412

80.776

82.177

83.747

85.917

88.402

91.114

93.932

97.214

100.44

104.12

107.49

111.07

114.9

118.77

122.71

126.34

129.64

133.08

136.31

139.57

142.58

145.59

148.51

151.45

154.4

157.43

160.59 164 167.67

171.84

176.57

181.77

187.6

193.8

201.1

209.78

220.1

233.37

253.52

288.76

1127

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 3

flat

20 20.733

21.326

21.844

22.344

22.766

23.205

23.606

24.133

24.607

25.081

25.528

25.955

26.45

26.954

27.428

27.942

28.428

28.92

29.435

29.963

30.546

31.134

31.741

32.272

33.012

33.705

34.437

35.167

35.846

36.604

37.271

37.947

38.694

39.497

40.275

41.06

41.893

42.779

43.696

44.685

45.72

46.847

48.093

49.616

51.347

53.241

55.977

59.814

66.862

228.39

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 200 400 600 800 1000

input node 4

flat

10 10.287

10.501

10.795

11.064

11.38

11.643

11.974

12.299

12.613

12.928

13.309

13.694

14.074

14.454

14.899

15.346

15.801

16.356

16.847

17.402

17.955

18.556

19.155

19.759

20.285

20.816

21.462

22.084

22.688

23.313

23.977

24.579

25.314

25.973

26.621

27.297

27.972

28.644

29.306

30.037

30.765

31.547

32.436

33.365

34.461

35.725

37.292

39.657

44.15

119.07

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 5

flat

0.92617

3.2037

3.8253

4.1853

4.4623

4.6847

4.8789

5.0526

5.2035

5.3265

5.4356

5.5254

5.6328

5.7465

5.8367

5.9311

6.0189

6.1102

6.2084

6.2819

6.3777

6.477

6.5611

6.6541

6.7499

6.8446

6.9444

7.0491

7.1604

7.2598

7.3803

7.4924

7.6066

7.7129

7.8333

7.9598

8.0787

8.1981

8.3207

8.4415

8.5671

8.7032

8.8419

8.9912

9.1538

9.3505

9.5848

9.8607

10.279

11.031

18.155

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

0 200 400 600 800 1000

1200

1400

1600

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

0 200 400 600 800 1000 input node 6

flat

15.005

25.799

28.017

29.867

31.398

32.664

33.658

34.625

35.398

36.239

37.031

37.81

38.467

39.234

40.064

40.745

41.574

42.5

43.515

44.469

45.656

46.884

48.244

49.712

51.057

52.741

54.4

56.081

57.616

59.328

61.035

62.629

64.266

65.804

67.401

69.087

70.646

72.213

73.817

75.389

76.937

78.646

80.445

82.536

84.882

87.436

91.249

96.254

103.21

115.55

320.55

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 7

flat

30.148

33.721

35.057

36.083

36.935

37.667

38.292

38.895

39.567

40.196

40.87

41.67

42.544

43.432

44.781

46.238

48.31

50.06

52.244

54.474

56.486

58.512

60.487

62.284

64.024

65.926

67.805

69.642

71.348

73.015

74.803

76.618

78.384

80.28

82.383

85.09

88.055

91.432

94.686

98.1

101.86

105.99

110.66

115.98

122.15

128.98

137.95

150.11

167.58

196.73

700.52

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 8

flat

2.8334

29.913

32.504

33.776

34.714

35.473

36.193

36.9

37.474

38.032

38.541

39.123

39.631

40.245

40.994

41.742

42.514

43.396

44.41

45.684

47.072

48.274

49.598

51.04

52.552

54.126

55.723

57.264

58.676

60.144

61.679

63.121

64.587

65.985

67.425

68.906

70.3

71.743

73.216

74.731

76.214

77.783

79.491

81.388

83.765

86.736

90.344

95.378

102.67

116.69

420.65

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 200 400 600 800 1000

input node 9

flat

48.745

65.455

68.21

70.269

71.81

73.396

74.684

75.887

77.092

78.276

79.383

80.48

81.684

82.899

84.54

86.274

88.143

90.115

92.661

95.358

98.304

101.24

104.46

107.35

110.32

113.26

116.3

119.17

122.03

124.91

127.59

130.15

132.83

135.44

137.89

140.33

142.72

145.03

147.4

149.6

151.78

153.95

156.26

158.6

161.26

164.13

167.54

171.67

177.74

191.41

582.81

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.0356

1.4774

1.8317

2.0452

2.1985

2.307

2.3966

2.4689

2.5312

2.5884

2.637

2.6822

2.7211

2.7553

2.7862

2.8134

2.8405

2.8605

2.8806

2.8992

2.9163

2.9296

2.9458

2.9586

2.9706

2.9818

2.9923

3.0017

3.0115

3.0195

3.0278

3.0351

3.0429

3.0507

3.0578

3.0646

3.0709

3.0763

3.0818

3.0874

3.093

3.0981

3.1034

3.1086

3.1131

3.1174

3.1223

3.1271

3.1321

3.1367

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

0 200 400 600 800 1000

1200

1400

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

0 100 200 300 400 500 600 700 800 input node 11

flat

1.1325e-05

0.0092638

0.021734

0.032679

0.045458

0.057418

0.068821

0.080278

0.091831

0.102

0.11232

0.1222

0.13305

0.14341

0.15305

0.16325

0.17308

0.18359

0.19325

0.20334

0.21333

0.22339

0.23324

0.24393

0.25451

0.26549

0.27629

0.28586

0.2968

0.30797

0.31931

0.33154

0.34249

0.35569

0.36738

0.38152

0.39377

0.40776

0.42164

0.43616

0.45389

0.47243

0.49235

0.51413

0.53644

0.56318

0.5946

0.63434

0.68562

0.75954

1.1301

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

0 200 400 600 800 1000

1200

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 12

flat

0.10003

0.13392

0.15771

0.17635

0.19407

0.20909

0.22391

0.23797

0.25018

0.26281

0.27505

0.287

0.29766

0.30845

0.31889

0.32971

0.34013

0.35126

0.36131

0.37229

0.38262

0.39289

0.4025

0.41112

0.41979

0.4275

0.43595

0.44463

0.45367

0.46165

0.47145

0.48132

0.49145

0.50186

0.51307

0.52562

0.53845

0.55265

0.56555

0.58058

0.59529

0.61301

0.63281

0.65183

0.67396

0.69673

0.72114

0.7524

0.78997

0.84747

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 13

flat

20.026

22.431

23.785

24.95

25.792

26.799

27.529

28.424

29.2

29.897

30.567

31.256

32.021

32.686

33.476

34.278

34.877

35.599

36.251

37.019

37.822

38.553

39.286

40.015

40.866

41.649

42.598

43.27

44.057

44.954

45.87

46.772

47.675

48.657

49.64

50.679

51.855

53.124

54.332

55.575

57.056

58.623

60.348

62.452

64.845

67.482

71.005

75.475

82.107

93.213

394.48

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 14

flat

10.009

11.29

11.954

12.548

13.233

13.852

14.392

15.004

15.613

16.233

16.768

17.398

18.004

18.638

19.26

19.945

20.6

21.255

21.895

22.539

23.186

23.82

24.481

25.157

25.767

26.434

27.099

27.72

28.391

29.068

29.73

30.349

31.048

31.672

32.389

33.127

33.856

34.618

35.453

36.349

37.251

38.284

39.451

40.606

42.028

43.778

45.731

48.551

52.273

59.009

130.66

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

0 200 400 600 800 1000

1200

1400

1600

1800

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

8

9 input layer hidden layer

1

output layer