< 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 0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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 = 31.0%, max possible = 36.9%

< 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 50 100 150 200 250 300 350 400 input node 2

flat

47.312

63.746

67.269

69.32

71.15

72.906

74.312

75.521

76.944

78.148

79.552

80.948

82.336

83.774

85.919

87.692

90.176

93.099

96.131

99.057

101.82

104.51

107.6

110.42

113.14

116.11

118.93

121.43

123.92

126.42

128.77

131.38

133.86

136.51

139.11

141.9 145 148.27

152.01

156.12

160.49

165.06

170.07

175.49

182.36

190.29

199.16

211.84

229.59

260.64

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

0 100 200 300 400 500 600 700 800

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 input node 3

flat

20 20.485

20.969

21.375

21.8

22.299

22.662

23.089

23.429

23.792

24.145

24.541

24.932

25.359

25.799

26.169

26.588

27.063

27.513

27.979

28.472

28.993

29.471

29.939

30.438

30.984

31.53

32.06

32.632

33.205

33.791

34.414

35.051

35.67

36.333

36.982

37.7

38.383

39.211

39.965

40.897

41.902

43.025

44.286

45.744

47.444

49.608

52.435

56.24

63.626

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

0 100 200 300 400 500 600 700

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 4

flat

10 10.203

10.481

10.707

10.985

11.214

11.5

11.747

12.058

12.355

12.695

13.031

13.385

13.69

14.045

14.338

14.703

15.091

15.496

15.882

16.309

16.757

17.141

17.563

18.042

18.493

18.922

19.351

19.859

20.276

20.746

21.242

21.74

22.231

22.715

23.271

23.86

24.491

25.13

25.753

26.467

27.156

27.856

28.69

29.621

30.521

31.684

33.128

35.206

39.002

69.904

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

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 input node 5

flat

1.0466

2.5022

3.0236

3.4199

3.7917

4.0787

4.3163

4.5441

4.7423

4.9221

5.0874

5.2171

5.3462

5.457

5.545

5.6514

5.7454

5.8372

5.9173

6.0031

6.0723

6.1412

6.2154

6.2966

6.3719

6.4572

6.543

6.6395

6.7176

6.7982

6.8884

6.9772

7.0872

7.1823

7.289

7.3965

7.5081

7.6223

7.7399

7.8519

7.9655

8.0976

8.2267

8.3596

8.517

8.6878

8.887

9.1373

9.5181

10.181

18.149

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

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 input node 6

flat

15.012

18.501

22.058

25.013

27.422

29.12

30.786

32.074

33.197

34.209

34.939

35.651

36.47

37.18

37.873

38.567

39.276

39.959

40.532

41.2

42.039

42.921

43.811

44.781

45.903

47.236

48.367

49.673

51.026

52.168

53.406

54.661

56.059

57.356

58.761

60.113

61.478

62.776

64.117

65.494

66.867

68.409

70.157

72.082

74.011

76.757

79.905

83.91

90.521

101.24

236.56

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

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 input node 7

flat

30.148

33.326

34.521

35.504

36.338

37.019

37.683

38.304

38.987

39.526

40.191

40.945

41.667

42.557

43.811

44.995

46.595

48.101

49.852

51.581

53.358

55.048

56.47

58.026

59.598

61.079

62.551

64.255

65.892

67.501

69.134

70.857

73.082

75.286

77.946

80.971

84.049

87.203

90.231

93.519

96.981

101.24

105.33

110.38

116.14 123 130.71

142.18

157.92

183.26

458.64

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

0 100 200 300 400 500 600 700

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 input node 8

flat

3.1072

24.673

30.097

31.915

33.169

33.93

34.812

35.442

36.025

36.649

37.241

37.828

38.388

38.905

39.409

40.029

40.454

41.266

41.988

42.696

43.663

44.536

45.655

46.724

47.797

49.005

49.995

51.165

52.312

53.442

54.601

55.71

56.648

57.893

59.114

60.355

61.54

62.821

64.164

65.532

66.815

68.244

69.66

71.625

73.776

76.36

79.875

84.764

91.083

103.3

326.87

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

0 100 200 300 400 500 600 700

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 input node 9

flat

47.312

62.613

66.003

68.149

69.843

71.453

73.008

74.206

75.382

76.612

77.564

78.722

79.785

81.089

82.234

83.316

84.767

86.302

88.028

89.927

92.226

94.539

96.649

99.043

101.34

103.28

105.51

107.88

109.82

111.92

113.76 116 117.92

119.86

121.7

123.42

125.44

127.38

129.18

131.18

132.97

135.11

136.95

139.08

141.43

144.01

146.95

151.03

156.83

170.85

424.39

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

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 input node 10

flat

0.0014381

1.1951

1.6051

1.8517

2.0216

2.1564

2.2627

2.3403

2.4134

2.4794

2.5452

2.5953

2.6389

2.6832

2.7222

2.7585

2.7881

2.8151

2.8378

2.8639

2.8861

2.9042

2.9207

2.9363

2.9518

2.9645

2.9757

2.9872

2.998

3.0074

3.0171

3.0262

3.0334

3.0412

3.0494

3.057

3.0638

3.0716

3.0778

3.0831

3.0896

3.0951

3.1006

3.1059

3.1117

3.1168

3.1215

3.1269

3.1314

3.1364

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

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 input node 11

flat

1.4186e-05

0.010356

0.019493

0.032488

0.045127

0.058955

0.071525

0.085837

0.098605

0.11105

0.12556

0.13802

0.15126

0.16509

0.17727

0.18674

0.19704

0.20618

0.21505

0.22357

0.23111

0.24001

0.25108

0.26002

0.27005

0.27891

0.29

0.30012

0.31043

0.32227

0.33428

0.3449

0.35591

0.36846

0.38272

0.39578

0.40819

0.42167

0.43522

0.44951

0.46502

0.48237

0.50411

0.51961

0.5396

0.56581

0.59403

0.63331

0.67914

0.75613

1.1203

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

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 input node 12

flat

0.20003

0.21497

0.22732

0.23896

0.2507

0.26224

0.27198

0.28339

0.29522

0.30591

0.31539

0.32603

0.33815

0.34759

0.35785

0.36736

0.37637

0.38684

0.39658

0.4047

0.41294

0.42118

0.4302

0.43783

0.44548

0.45396

0.46179

0.4698

0.47819

0.4876

0.49715

0.50691

0.51623

0.52787

0.53773

0.54934

0.56006

0.57255

0.58516

0.59746

0.61143

0.62619

0.64066

0.66041

0.67795

0.69975

0.72881

0.75885

0.79855

0.85275

1.1354

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

0 100 200 300 400 500 600

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 input node 13

flat

20.047

21.793

22.834

23.675

24.507

25.205

25.934

26.614

27.332

27.936

28.505

29.101

29.696

30.291

30.738

31.309

31.84

32.401

32.984

33.543

34.139

34.747

35.435

36.032

36.656

37.399

38.032

38.678

39.34

40.092

40.833

41.715

42.51

43.22

44.092

44.954

45.94

47.006

48.15

49.507

50.889

52.542

54.128

56.156

58.244

60.959

64.33

68.586

74.563

86.675

232.07

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

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 input node 14

flat

10.012

11.079

11.672

12.268

12.796

13.344

13.855

14.222

14.603

14.997

15.433

15.925

16.429

16.921

17.414

17.871

18.43

18.9

19.335

19.823

20.334

20.848

21.413

21.955

22.499

22.987

23.504

24.036

24.552

25.197

25.742

26.336

26.934

27.562

28.16

28.895

29.547

30.226

30.988

31.646

32.513

33.516

34.424

35.471

36.858

38.433

40.159

42.672

46.175

52.884

112.71

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

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

12 input layer hidden layer

1

output layer