< 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

0.0035

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

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 = 33.5%, 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

60.005

65.536

68.32

70.435

72.331

74.102

75.526

76.986

78.361

79.776

81.248

82.889

84.87

87.379

89.922

92.775

95.493

98.956

102.11

105.06

108.2

111.8

115.22

118.85

122.17

125.8

129.14

132.44

135.68 139 141.9

144.82

147.88

150.79

153.54

156.49

159.56

162.74

166.62

170.61

175.07

180.15

185.53

191.47

198.6

207.14

217.56

231.04

251.19

288.45

843.05

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

0 100 200 300 400 500 600 700 800 900 input node 3

flat

20.001

20.745

21.326

21.869

22.356

22.836

23.277

23.735

24.261

24.732

25.227

25.684

26.146

26.644

27.127

27.621

28.09

28.601

29.105

29.664

30.225

30.813

31.371

31.898

32.495

33.166

33.801

34.422

35.131

35.776

36.45

37.136

37.832

38.547

39.229

39.982

40.714

41.381

42.267

43.2

44.207

45.321

46.411

47.646

49.018

50.612

52.41

54.731

58.198

64.93

215.67

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

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 4

flat

10.001

10.276

10.503

10.761

11.05

11.336

11.614

11.919

12.24

12.576

12.941

13.344

13.688

14.016

14.435

14.9

15.347

15.796

16.277

16.769

17.279

17.856

18.371

18.954

19.607

20.198

20.677

21.259

21.813

22.298

22.935

23.552

24.165

24.821

25.5

26.14

26.746

27.431

28.069

28.692

29.408

30.162

30.954

31.772

32.723

33.703

34.885

36.338

38.298

42.201

72.067

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

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 5

flat

1.2349

3.2358

3.8394

4.1833

4.4494

4.663

4.8585

5.0293

5.1635

5.2988

5.4285

5.5244

5.6209

5.7199

5.8327

5.9338

6.0188

6.1084

6.2063

6.2911

6.401

6.4918

6.5874

6.6793

6.7811

6.8731

6.9754

7.0775

7.1902

7.2941

7.4017

7.5014

7.6172

7.7318

7.8506

7.9744

8.0878

8.2197

8.3478

8.4739

8.5998

8.7345

8.8685

9.018

9.1932

9.3937

9.6325

9.9334

10.387

11.259

17.725

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

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 6

flat

15.005

25.588

27.768

29.527

31.068

32.384

33.463

34.503

35.293

36.076

36.885

37.722

38.557

39.371

40.229

41.052

42.081

42.885

43.758

44.866

45.999

47.252

48.674 50 51.326

53.027

54.598

56.149

57.747

59.278

60.901

62.565

64.276

65.889

67.534

69.079

70.687

72.177

73.806

75.397

76.715

78.312

80.13

82.281

84.521

87.174

90.732

95.611

102.64

115.01

245.43

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

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 7

flat

30.123

33.642

35.013

36.187

37.044

37.885

38.539

39.169

39.838

40.447

41.31

42.114

43.057

44.334

45.489

47.234

49.119

51.168

53.076

55.188

57.128

59.038

60.963

62.327

63.934

65.745

67.625

69.408

70.982

72.81

74.348

76.317

78.051

79.82

81.968

84.474

87.365

90.597

93.911

97.285

100.92

104.86

109.2

114.23

120.15

127.04

135.75

147.52

164.83

194.39

527.57

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

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

flat

3.0865

29.61

32.138

33.48

34.503

35.383

36.172

36.857

37.386

38.031

38.579

39.141

39.716

40.446

41.22

42.015

42.779

43.727

44.832

45.865

47.316

48.572

49.862

51.254

52.744

54.135

55.657

57.209

58.566

59.99

61.307

62.744

64.194

65.662

67.073

68.52

70.008

71.441

72.891

74.39

76.011

77.578

79.262

81.199

83.457

86.309

90.146

95.535

103.38

119.6

313.2

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

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 9

flat

48.858

64.927

67.766

69.858

71.471

73.201

74.602

75.876

77.065

78.339

79.678

80.972

82.408

83.688

85.346

87.181

89.282

91.334

93.558

95.955

98.824

101.63

104.35

107.16

110.27

113.09

115.88

118.64

121.04 124 126.58

129.16

131.75

134.33

136.92

139.35

141.65

143.91

146.22

148.5

150.92

153.19

155.48

157.82

160.29

163.04

166.43

170.49

176.79

190.77

419.46

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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 10

flat

0.017377

1.3844

1.8052

2.0316

2.1864

2.2975

2.3925

2.4645

2.529

2.5815

2.6301

2.6761

2.7147

2.7506

2.7789

2.806

2.8323

2.8542

2.8744

2.8933

2.9106

2.9258

2.941

2.9546

2.9665

2.9785

2.9882

2.9963

3.0057

3.015

3.0238

3.0316

3.0392

3.0469

3.054

3.0609

3.0675

3.0737

3.0802

3.0856

3.0916

3.0968

3.1022

3.1074

3.1128

3.1183

3.1232

3.1281

3.1321

3.1365

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 0.5 0.6 0.7 0.8 0.9 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

0 100 200 300 400 500 600 700 input node 11

flat

2.8687e-06

0.010523

0.024124

0.037376

0.051463

0.067353

0.08128

0.096242

0.10927

0.12364

0.13751

0.15249

0.165

0.17701

0.18856

0.19988

0.21007

0.2207

0.23064

0.24053

0.25044

0.26054

0.27029

0.28002

0.28982

0.29987

0.30993

0.32062

0.33158

0.34274

0.35412

0.36558

0.37757

0.38778

0.39953

0.41296

0.42548

0.43865

0.45245

0.46726

0.48286

0.50165

0.52239

0.53978

0.56397

0.59212

0.62526

0.65474

0.70921

0.78212

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 0.9

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

0.2 0.21911

0.23572

0.25039

0.26383

0.27713

0.28812

0.29993

0.31073

0.32109

0.3321

0.3417

0.35187

0.36053

0.37054

0.38006

0.38955

0.39934

0.40691

0.41444

0.42169

0.42889

0.43637

0.44349

0.45192

0.45995

0.46845

0.47625

0.48322

0.49205

0.50152

0.51073

0.52116

0.53199

0.54381

0.55267

0.56486

0.57769

0.59122

0.6048

0.62076

0.63937

0.65747

0.67522

0.69499

0.71785

0.74124

0.76999

0.80419

0.86064

1.1354

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 input node 13

flat

20.026

22.652

24.091

25.212

26.311

27.226

28.132

28.952

29.726

30.433

31.103

31.802

32.521

33.217

33.99

34.612

35.359

36.053

36.703

37.524

38.34

39.02

39.787

40.589

41.363

42.236

43.056

43.862

44.726

45.687

46.606

47.583

48.491

49.458

50.496

51.551

52.683

53.907

55.194

56.517

58.013

59.585

61.396

63.637

66.09

68.42

71.84

76.596

82.995

92.387

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

0 200 400 600 800 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 input node 14

flat

10.003

11.263

11.983

12.672

13.404

13.945

14.697

15.337

15.94

16.569

17.124

17.8

18.395

19.022

19.703

20.42

21.063

21.733

22.27

22.868

23.518

24.15

24.824

25.431

26.053

26.726

27.366

27.961

28.438

29.073

29.705

30.336

31.039

31.685

32.366

33.043

33.674

34.386

35.232

36.075

36.971

38.003

39.092

40.214

41.603

43.236

45.129

47.761

51.64

58.002

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

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