< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

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

1000

2000

3000

4000

5000

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 = 33.7%, max possible = 37.5%

< 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

0 100 200 300 400 500 600 input node 2

flat

47.312

64.57

67.965

70.208

71.87

73.56

74.781

76.047

77.288

78.532

79.763

81.155

82.446

84.109

86.129

88.525

91.332

94.933

97.999

101.15

104.68

107.97

111.21

114.65

118.28

121.85

125.22

128.6

132.21

135.33

138.48

141.69 145 148.04

151.39

155.04

158.78

162.71

166.67

171.06

175.7

180.54

186.11

191.7

199.15

207.53

217.08

230.43

249.2

282.48

782.08

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

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 input node 3

flat

20 20.595

21.151

21.689

22.114

22.564

23.028

23.449

23.823

24.223

24.675

25.11

25.573

25.94

26.417

26.903

27.357

27.878

28.304

28.851

29.371

29.904

30.497

31.126

31.754

32.399

33.034

33.686

34.486

35.241

35.963

36.727

37.552

38.444

39.409

40.414

41.451

42.463

43.605

44.928

46.211

47.757

49.236

50.925

52.743

54.927

57.402

60.271

63.854

70.392

212.49

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

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 input node 4

flat

10 10.233

10.459

10.72

10.967

11.224

11.47

11.731

12.019

12.307

12.642

12.949

13.327

13.683

14.048

14.41

14.794

15.185

15.583

15.989

16.45

16.854

17.383

17.868

18.374

18.832

19.293

19.838

20.34

20.81

21.268

21.719

22.178

22.641

23.139

23.665

24.21

24.746

25.296

25.912

26.495

27.166

27.897

28.664

29.522

30.55

31.684

33.013

34.819

38.046

72.761

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

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 input node 5

flat

1.0227

3.0446

3.5558

3.9467

4.23

4.4735

4.6564

4.8521

5.0226

5.1716

5.3009

5.4208

5.5226

5.6262

5.7291

5.8295

5.9254

6.0203

6.1093

6.1996

6.2826

6.3685

6.4608

6.5505

6.6554

6.7486

6.8428

6.9393

7.0344

7.1423

7.2602

7.3763

7.4907

7.607

7.7358

7.8612

7.9848

8.111

8.2393

8.3676

8.5082

8.6516

8.8107

8.9827

9.1662

9.3632

9.6034 9.9 10.332

11.121

20.705

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

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 input node 6

flat

15.004

24.943

26.89

28.701

30.144

31.439

32.585

33.535

34.508

35.239

36.019

36.79

37.503

38.228

39.002

39.686

40.438

41.173

42.035

42.907

43.748

44.846

46.28

47.558

48.953

50.438

52.078

53.842

55.394

56.974

58.504

60.154

61.996

63.791

65.374

67.086

68.869

70.668

72.482

74.268

76.27

78.43

80.61

82.921

85.507

88.519

92.445

97.19

103.97

117.49

261.76

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

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 input node 7

flat

30.12

33.495

34.776

35.801

36.543

37.297

38.032

38.687

39.272

39.837

40.43

41.189

41.84

42.719

43.968

45.29

47.055

48.948

51.049

53.251

55.281

57.235

59.081

61.091

62.829

64.641

66.32

68.175

70.067

72.001

73.779

75.744

77.787

80.184

82.311

84.663

87.488

90.466

93.544

96.988

101.02

105.02

109.69

114.64

120.69

127.44

136.12

147.12

162.24

189.62

522.39

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

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 input node 8

flat

0.67828

28.585

31.736

32.99

33.942

34.944

35.566

36.209

36.837

37.39

37.957

38.528

39.035

39.618

40.16

40.783

41.383

42.178

43.111

44.146

45.242

46.465

47.815

49.034

50.431

51.91

53.391

54.929

56.477

57.992

59.502

60.996

62.542

63.932

65.362

66.813

68.523

70.202

71.786

73.351

75.068

77.018

79.156

81.517

84.087

87.265

90.946

96.042

103.43

116.16

326.87

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

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 input node 9

flat

47.312

63.826

67.256

69.286

70.936

72.459

73.847

74.904

75.948

77.064

78.1

79.217

80.324

81.553

82.6

83.963

85.6

87.292

89.345

91.559

94.392

97.115

99.931

102.79

105.83

108.59

111.36

114.1

117.08

119.88

122.66

125.34

127.94

130.67

133.23

135.81

138.32 141 143.53

145.95

148.46

151.22

154.17

157.33

160.57

164.35

168.59

173.6

180.52

191.47

385.88

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

0 200 400 600 800 1000

1200

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 input node 10

flat

0.00635

1.3935

1.7563

1.9696

2.1299

2.2459

2.3495

2.4352

2.4988

2.556

2.6043

2.6491

2.693

2.7331

2.7682

2.796

2.8254

2.8474

2.8678

2.8883

2.9058

2.9215

2.9371

2.9514

2.9637

2.977

2.9874

2.9962

3.0059

3.0153

3.0241

3.032

3.0398

3.0479

3.0551

3.0614

3.0677

3.074

3.08

3.0859

3.0917

3.097

3.1021

3.1072

3.1129

3.1176

3.1226

3.1278

3.1324

3.1366

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

0 100 200 300 400 500 600 700 800 900

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 input node 11

flat

1.1325e-05

0.011508

0.024779

0.03937

0.053406

0.067069

0.080434

0.094836

0.10891

0.12187

0.13603

0.14761

0.16005

0.17209

0.18474

0.19643

0.20586

0.21521

0.22494

0.23447

0.24462

0.2548

0.26401

0.27369

0.2833

0.29367

0.30404

0.31372

0.32508

0.33605

0.34713

0.35778

0.36935

0.3817

0.39393

0.4067

0.41986

0.43352

0.44615

0.46001

0.47651

0.49458

0.51412

0.53294

0.55706

0.58304

0.61189

0.64939

0.69631

0.75737

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

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 input node 12

flat

0.2 0.21661

0.2306

0.24313

0.25594

0.26803

0.27899

0.28927

0.30104

0.31091

0.3209

0.33178

0.34236

0.35227

0.36252

0.37265

0.38245

0.39265

0.40153

0.40911

0.41646

0.4241

0.43219

0.43892

0.44662

0.45578

0.46385

0.47184

0.48068

0.48852

0.49822

0.50867

0.51826

0.52763

0.53798

0.54959

0.56125

0.57391

0.58728

0.60228

0.61724

0.63208

0.64994

0.66601

0.68562

0.71179

0.73662

0.76215

0.79673

0.85688

1.1537

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

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 input node 13

flat

20.026

22.319

23.634

24.641

25.585

26.411

27.3

28.121

28.862

29.552

30.262

30.921

31.635

32.365

33.098

33.855

34.626

35.405

36.164

36.926

37.687

38.514

39.364

40.252

41.217

42.223

43.192

44.102

45.106

46.194

47.321

48.388

49.473

50.703

51.91

53.165

54.566

55.905

57.47

59.074

60.69

62.537

64.523

66.795

69.271

72.517

75.917

79.753

85.989

96.248

316.64

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

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 input node 14

flat

10.003

11.094

11.754

12.432

13.061

13.68

14.303

14.863

15.409

16.003

16.579

17.12

17.67

18.183

18.739

19.199

19.832

20.415

20.963

21.531

22.013

22.544

23.083

23.571

24.059

24.577

25.13

25.691

26.23

26.808

27.364

27.888

28.447

29.047

29.605

30.279

30.934

31.597

32.391

33.201

33.978

34.901

35.95

37.113

38.369

39.89

41.686

44.329

48.013

54.689

122.22

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

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

10 input layer hidden layer

1

output layer