< 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

0.004

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

0 500 1000

1500

2000

2500

3000

3500

4000

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 = 37.5%

< 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 input node 2

flat

47.175

64.679

67.779

69.714

71.373

73.226

74.383

75.684

77.027

78.196

79.553

80.862

82.343

83.851

86.119

88.509

91.621

95.026

98.381

101.78

105.08

108.23

111.75

115.3

119.18

122.63

125.92

129.56

133.11

136.5

139.5

142.87

145.92

149.22

152.72

156.23

159.99

163.66

167.79

171.8

176.45

181.56

187.02

193.46

201.11

209.76

220.03

235.13

254.89

288.44

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

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

0 100 200 300 400 500 input node 3

flat

20 20.639

21.169

21.651

22.091

22.523

22.967

23.416

23.788

24.181

24.601

25.11

25.541

25.946

26.385

26.867

27.325

27.839

28.297

28.822

29.351

29.883

30.468

31.111

31.735

32.455

33.166

33.868

34.609

35.343

36.159

37.021

37.932

38.86

39.794

40.828

41.947

43.092

44.366

45.743

47.075

48.555

50.066

51.905

54.032

56.423

59.157

62.261

66.722

73.784

160.27

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

0.2 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 4

flat

10 10.235

10.459

10.686

10.919

11.184

11.448

11.725

12.009

12.314

12.665

12.969

13.345

13.679

14.014

14.352

14.736

15.118

15.506

15.903

16.368

16.802

17.264

17.736

18.209

18.643

19.114

19.604

20.06

20.473

20.909

21.356

21.762

22.216

22.675

23.149

23.606

24.111

24.671

25.245

25.85

26.466

27.203

27.916

28.701

29.666

30.706

32.025

33.905

37.041

74.386

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

0.2 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 5

flat

0.95135

3.0484

3.5882

3.9731

4.2324

4.4798

4.6901

4.8752

5.0347

5.18

5.3219

5.4356

5.5387

5.6405

5.7523

5.8455

5.9447

6.0263

6.1081

6.1981

6.2784

6.3556

6.4482

6.5355

6.6395

6.7288

6.8195

6.9169

7.0232

7.1407

7.2571

7.3684

7.4807

7.6052

7.7371

7.8682

8.002

8.1338

8.2544

8.4005

8.543

8.6934

8.8582

9.0278

9.2146

9.4272

9.6867

9.9889

10.427

11.222

23.836

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

0 100 200 300 400 500 600 700 800 900

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

0.2 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 6

flat

15.034

25.139

27.074

28.678

30.258

31.476

32.576

33.513

34.457

35.188

35.98

36.743

37.47

38.084

38.9

39.666

40.341

41.073

42.069

42.916

43.836

44.931

46.353

47.914

49.271

50.644

52.382

53.993

55.571

57.187

58.844

60.55

62.38

64.114

65.927

67.693

69.317

71.149

72.925

74.7

76.666

78.823

81.206

83.682

86.438

89.751

93.708

98.929

106.57

120.35

263.73

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

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

0 100 200 300 400 500 input node 7

flat

30.148

33.405

34.741

35.756

36.533

37.255

37.969

38.612

39.177

39.72

40.388

41.036

41.848

42.734

43.964

45.26

46.88

48.843

51.233

53.543

55.654

57.7

59.421

61.235

63.106

64.954

66.754

68.666

70.51

72.435

74.425

76.491

78.786

81.092

83.496

86.143

88.888

91.662

94.62

98.007

101.54

105.58

109.95

115.32

120.85

127.93

136.45

146.96

163.24

192.39

476.9

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

0.2 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 8

flat

0.67828

28.511

31.694

33.039

33.989

34.876

35.592

36.195

36.851

37.45

37.943

38.522

39.041

39.631

40.178

40.771

41.399

42.258

43.181

44.121

45.219

46.464

47.922

49.388

50.975

52.557

53.976

55.546

57.007

58.451

59.84

61.355

62.81

64.258

65.732

67.244

68.875

70.361

72.136

73.971

75.712

77.753

79.884

82.12

84.678

88.066

92.105

96.771

104.93

119.21

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

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

0 100 200 300 400 500 input node 9

flat

47.175

64.163

67.169

68.972

70.566

71.93

73.566

74.577

75.759

76.987

77.955

79.103

80.152

81.436

82.524

83.827

85.553

87.141

89.266

91.856

94.421

97.175

100.19

103.19

106.17

108.96

112.08

114.97

117.79

120.47

123.16

125.86

128.63

130.91

133.58

136.04

138.52

141.01

143.61

146.34

149.1

152.24

155.35

158.81

162.36

166.68 171 176.7

183.64

196.63

385.65

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

0.2 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

0.0050833

1.3773

1.7524

1.9628

2.1121

2.2362

2.3317

2.4199

2.4876

2.5476

2.6019

2.6484

2.693

2.7305

2.7637

2.7925

2.8203

2.842

2.8625

2.8816

2.9012

2.9179

2.9333

2.9469

2.9607

2.9728

2.984

2.9942

3.0034

3.0129

3.0219

3.0298

3.0378

3.0455

3.0535

3.0603

3.067

3.0737

3.0794

3.0855

3.091

3.0965

3.1016

3.1068

3.1121

3.1167

3.1217

3.127

3.1318

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

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 50 100 150 200 250 300 350 400 450 input node 11

flat

1.1325e-05

0.011587

0.024734

0.040152

0.054412

0.068002

0.082824

0.096846

0.11066

0.12278

0.13637

0.14919

0.16134

0.17287

0.18514

0.197

0.20617

0.21534

0.22559

0.23453

0.24437

0.25401

0.2637

0.27365

0.28336

0.2937

0.30436

0.31521

0.32513

0.33565

0.34653

0.35742

0.3693

0.38155

0.39298

0.40509

0.41832

0.43093

0.44409

0.45987

0.47511

0.49289

0.51253

0.53133

0.55378

0.57961

0.60963

0.64619

0.69148

0.77267

1.1253

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

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 450 input node 12

flat

0.20001

0.21609

0.22991

0.2424

0.25421

0.26667

0.27726

0.28861

0.29883

0.30974

0.32023

0.33096

0.34268

0.35316

0.36293

0.37314

0.38453

0.39459

0.40382

0.41137

0.41854

0.42616

0.43332

0.44064

0.44754

0.45667

0.46484

0.47335

0.48202

0.49022

0.49965

0.5082

0.51815

0.52785

0.53833

0.55045

0.56163

0.57366

0.58618

0.60078

0.61631

0.63152

0.65018

0.66667

0.68462

0.71087

0.73585

0.76456

0.8069

0.8625

1.1537

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 13

flat

20.008

22.31

23.494

24.51

25.503

26.395

27.233

28.007

28.775

29.479

30.121

30.809

31.545

32.282

33.124

33.89

34.618

35.408

36.173

36.926

37.822

38.641

39.499

40.499

41.455

42.524

43.457

44.398

45.472

46.542

47.594

48.704

49.827

51.037

52.305

53.701

55.091

56.602

58.14

59.74

61.348

63.023

65.306

67.591

70.278

73.51

76.976

81.288

87.71

98.011

208.21

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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 14

flat

10.003

11.063

11.712

12.36

13.022

13.637

14.231

14.813

15.344

15.924

16.491

17.075

17.634

18.159

18.749

19.173

19.757

20.297

20.809

21.323

21.791

22.307

22.815

23.286

23.729

24.217

24.739

25.282

25.77

26.304

26.841

27.379

27.937

28.443

29.036

29.603

30.234

30.919

31.574

32.329

33.209

34.027

34.983

36.113

37.375

38.978

40.868

43.312

46.998

53.617

115.52

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

0 100 200 300 400 500 600 700 800 900

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

0.2 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