< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 0 Error

Training iteration

50 100 150 200 250 arb. units

-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

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 50 100 150 200 250 300 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 = 21.3%, max possible = 37.9%

< 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 input node 2

flat

55.923

63.984

67.947

70.829

73.755

76.716

79.612

82.312

84.999

87.441

89.941

92.218

94.33

96.534

98.55

100.57

102.59

104.75

106.55

108.2

109.92

111.54

113.18

115.09

116.89

118.56

120.64

122.37

124.23

126.24

128.06

129.99

132.26

134.47

137.56

140.75

143.54

147.37

150.99

154.96

158.96

163.71

168.73

174.36

181.55

189.43

199.84

212.95

231.84

263.41

679.51

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 3

flat

20 20.805

21.569

22.348

22.906

23.473

24.074

24.6

25.074

25.627

26.14

26.56

26.987

27.466

27.972

28.458

28.848

29.316

29.744

30.18

30.629

31.07

31.519

31.988

32.484

32.96

33.412

33.933

34.411

34.839

35.342

35.894

36.461

36.969

37.61

38.239

38.931

39.682

40.472

41.244

42.029

42.991

44.012

45.34

46.871

48.784

50.986

53.703

57.922

65.422

162.43

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

10.312

10.667

11.08

11.448

11.821

12.246

12.659

13.047

13.411

13.792

14.202

14.572

14.972

15.359

15.775

16.183

16.63

17.045

17.486

17.922

18.369

18.814

19.249

19.644

20.054

20.397

20.72

21.089

21.449

21.82

22.162

22.512

22.876

23.246

23.673

24.087

24.553

25.04

25.609

26.137

26.707

27.362

28.12

28.865

29.693

30.781

32.057

33.85

38.163

71.486

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

1.5522

2.8917

3.2534

3.5518

3.7843

3.99

4.1604

4.295

4.435

4.5684

4.7075

4.847

4.9827

5.1241

5.2865

5.4029

5.5401

5.6802

5.8122

5.9173

6.0403

6.1436

6.2463

6.3593

6.47

6.5621

6.6592

6.7525

6.838

6.9221

7.0155

7.1009

7.1954

7.2903

7.3647

7.4474

7.5433

7.6303

7.7247

7.8298

7.9235

8.0296

8.1584

8.2817

8.4388

8.6155

8.8144

9.0711

9.4534

9.9946

15.17

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 6

flat

25 25.696

26.536

27.341

28.28

29.405

30.477

31.846 33 34.239

35.625

36.798

37.81

38.965

40.19

41.243

42.223

43.273

44.264

45.211

46.211

47.325

48.285

49.206

50.012

50.901

51.791

52.691

53.689

54.555

55.502

56.482

57.324

58.323

59.335

60.197

61.328

62.272

63.274

64.462

65.652

67.113

68.642

70.188

72.48

74.719

77.743

82.168

88.462

99.382

218.6

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 7

flat

30.123

34.622

36.594

37.96

39.691

40.994

42.233

43.395

44.641

45.821

47.021

48.289

49.455

50.64

51.575

52.681

53.697

54.674

55.568

56.556

57.56

58.691

59.876

60.878

62.002

63.117

64.166

65.256

66.687

68.062

69.913

71.773

73.862

75.901

78.183

80.453

83.295

86.235

89.394

93.279

96.923

100.87

105.31

110.74

116.62 124 133.36

145.73

161.09

187.14

421.98

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 8

flat

1.1551

27.973

31.864

33.744

35.08

36.42

37.446

38.617

39.566

40.455

41.298

42.188

43.021

43.886

44.744

45.469

46.298

47.281

48.11

48.87

49.619

50.434

51.043

51.842

52.577

53.226

53.986

54.696

55.495

56.221

56.966

57.726

58.701

59.593

60.442

61.234

62.187

63.162

64.171

65.284

66.453

67.804

69.622

71.284

73.392

76.113

79.387

83.066

89.367

102.79

289.32

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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 9

flat

55.923

63.636

66.365

69.061

71.269

73.528

75.78

78.207

80.237

82.389

84.376

86.054

87.907

89.865

91.817

93.463

95.022

96.605

98.299

100.07

101.46

103.14

104.7

106.04

107.41

108.79

110.11

111.33

112.66 114 115.33

116.68

118.06

119.46

120.94

122.25

123.75

125.26

126.6

128.18

129.82

131.61

133.33

135.22

137.72

140.63

144.26

149.52

158.68

176.17

382.73

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

0.0050833

1.2139

1.513

1.7263

1.886

2.0259

2.1392

2.2481

2.3248

2.3954

2.455

2.5173

2.573

2.6177

2.6606

2.7001

2.7303

2.764

2.7939

2.8202

2.8444

2.8701

2.8901

2.9081

2.9259

2.9422

2.9581

2.9718

2.9835

2.994

3.005

3.0133

3.0226

3.0322

3.0408

3.0491

3.0567

3.0647

3.0719

3.0788

3.0859

3.0922

3.0985

3.104

3.1091

3.1143

3.1204

3.1256

3.1309

3.1368

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 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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

1.7166e-05

0.017475

0.036687

0.054151

0.067902

0.079382

0.0944

0.10672

0.12051

0.13362

0.14481

0.15628

0.16904

0.18177

0.19347

0.20307

0.21191

0.2206

0.22914

0.23815

0.24714

0.25537

0.26341

0.2726

0.28095

0.29035

0.29981

0.30796

0.31901

0.32847

0.33883

0.35003

0.36086

0.37295

0.38637

0.39822

0.40987

0.42251

0.43437

0.44606

0.45953

0.47427

0.49042

0.50744

0.52679

0.54719

0.57562

0.6136

0.66499

0.73947

1.1253

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

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

0.20009

0.21602

0.22846

0.24157

0.25378

0.26506

0.27725

0.28718

0.29638

0.30524

0.31429

0.32429

0.334

0.34261

0.35096

0.36039

0.36933

0.37925

0.38817

0.3967

0.4049

0.41293

0.42095

0.42798

0.43594

0.44423

0.4525

0.46045

0.46905

0.47747

0.48714

0.49511

0.50408

0.51323

0.52183

0.53268

0.54129

0.5521

0.56135

0.57382

0.58653

0.60036

0.61533

0.63021

0.65014

0.67201

0.69685

0.73209

0.7733

0.83883

1.1285

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

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

20.151

22.042

23.157

24.168

24.988

25.76

26.43

27.067

27.691

28.318

28.907

29.515

30.079

30.628

31.164

31.638

32.167

32.665

33.174

33.714

34.193

34.766

35.268

35.789

36.303

36.884

37.494

38.082

38.671

39.274

39.969

40.688

41.394

42.112

42.808

43.576

44.424

45.313

46.273

47.293

48.585

49.869

51.45

52.92

54.708

56.958

59.599

63.294

68.094

77.501

199.64

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

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

10.003

11.074

11.711

12.269

12.807

13.335

13.895

14.396

14.904

15.344

15.809

16.275

16.73

17.191

17.66

18.166

18.63

19.153

19.57

19.995

20.466

20.917

21.356

21.812

22.224

22.707

23.095

23.549

23.974

24.415

24.894

25.41

25.876

26.337

26.892

27.407

28.008

28.644

29.216

29.905

30.514

31.26

32.124

33.031

33.95

35.134

36.6

38.498

41.385

45.893

87.102

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer