< 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

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

0 100 200 300 400 500 600 700 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 = 28.2%, max possible = 37.8%

< 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 input node 2

flat

55.923

64.538

68.059

71.238

74.483

78.045

81.566

85.265

88.092

91.454

94.587

97.522

100.37

103.43

106.12

108.67

111.45

114.21

116.92

119.75

122.31

124.9

127.44

129.85

132.43

134.86

137.31

139.72

141.85

143.82

146.01

148.25

150.36

152.7

154.98

157.29

160.07

163.29

166.79

171.14

175.77

180.21

185.44

190.9

198.2

205.71

216.29

228.74

248.08

278.25

586.38

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 50 100 150 200 250 300 350 400 450

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 20 40 60 80 100 120 140 160 180 200 input node 3

flat

20.002

20.916

21.749

22.578

23.258

24.022

24.732

25.396

26.041

26.674

27.277

27.932

28.498

29.064

29.572

30.101

30.669

31.16

31.69

32.183

32.748

33.314

33.833

34.345

34.888

35.388

35.907

36.4

36.885

37.427

37.911

38.482

39.048

39.581

40.067

40.646

41.261

41.918

42.502

43.188

43.839

44.693

45.69

46.822

48.03

49.48

51.305

54.064

57.352

64.53 170

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 50 100 150 200 250 300 350 400 450

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 input node 4

flat

10.001

10.478

10.899

11.358

11.88

12.38

12.919

13.414

13.892

14.498

15.074

15.594

16.198

16.837

17.397

17.985

18.605

19.287

19.855

20.357

20.771

21.245

21.727

22.218

22.686

23.193

23.654

24.17

24.732

25.306

25.88

26.425

26.99

27.629

28.148

28.762

29.372

30.09

30.663

31.393

32.108

32.846

33.55

34.367

35.218

36.197

37.332

38.626

40.533

44.096

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 input node 5

flat

1.5522

2.9654

3.3568

3.6602

3.9241

4.112

4.3147

4.4758

4.6283

4.7944

4.9866

5.1488

5.3092

5.4547

5.6017

5.7568

5.9114

6.0641 6.2 6.3365

6.4669

6.5708

6.6742

6.7841

6.8991

6.9922

7.1052

7.2194

7.3182

7.409

7.5014

7.6021

7.6909

7.7874

7.884

7.9861

8.0955

8.191

8.2796

8.3978

8.503

8.6099

8.7288

8.8675

9.0226

9.1978

9.3982

9.6785

10.103

10.766

16.672

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 200 220 input node 6

flat

25.002

25.806

26.578

27.455

28.42

29.626

31.202

32.477

33.975

35.748

37.31

38.878

40.522

41.868

43.367

44.621

46.1

47.343

48.61

49.708

50.98

52.326

53.628

54.83

55.984

57.312

58.533

59.759

61.004

62.224

63.446

64.789

66.008

67.185

68.422

69.636

70.767

72.004

73.142

74.424

75.771

77.252

78.762

80.565

82.741

85.701

89.09

93.592

99.885

112.36

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 input node 7

flat

30.123

35.266

37.227

38.935

40.469

42.029

43.6

45.092

46.598

48.241

49.714

51.303

52.819

54.228

55.715

57.324

58.913

60.377

61.882

63.342

64.773

65.977

67.348

68.732

70.119

71.357

72.6

73.956

75.218

76.643

77.998

79.508

81.381

83.39

86.031

88.705

91.605

94.553

97.172

100.65

103.61

107.51

112.15

117.26

123.02

130.54 138 150.36

165.58

191.63

484.78

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 50 100 150 200 250 300 350 400 450

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 input node 8

flat

1.7689

30.04

33.019

34.954

36.422

37.671

38.997

40.135

41.119

42.226

43.425

44.481

45.62

46.757

47.837

48.901

50.135

51.233

52.304

53.267

54.383

55.451

56.496

57.523

58.75

59.878

60.974

61.932

62.941

64.078

65.055

66.049

67.071

68.183

69.281

70.482

71.485

72.624

73.853

75.02

76.332

77.758

79.174

81.038

83.224

86.231

89.912

94.577

101.21

113.35

227.68

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 50 100 150 200 250 300 350 400

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 input node 9

flat

55.923

63.54

66.846

69.437

71.965

74.476

77.226

80.128

83.099

85.502

87.779

90.371

93.016

95.168

97.581

99.878

102.26

104.49

106.7

108.73

110.96

112.92

115.33

117.25

119.46

121.4

123.52

125.56

127.68

129.59

131.61

133.58

135.46

137.39

139.48

141.26

142.9

144.49

146.28

148.01

149.73

151.58

153.23

155.04

156.97

159.42

162.36

165.89

171.7

185.22

379.21

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 input node 10

flat

0.051799

1.4026

1.7175

1.9272

2.0841

2.2061

2.3044

2.3781

2.4433

2.5041

2.5594

2.6082

2.651

2.6879

2.7293

2.7629

2.7884

2.816

2.8391

2.8615

2.8843

2.9022

2.9203

2.9355

2.952

2.9656

2.9782

2.9886

2.9998

3.0091

3.0185

3.0285

3.0358

3.0439

3.0516

3.0592

3.066

3.0726

3.0788

3.0846

3.0904

3.0963

3.1016

3.1068

3.1118

3.1165

3.1219

3.1274

3.132

3.1369

3.1416

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 input node 11

flat

7.6592e-05

0.017664

0.03385

0.047758

0.061135

0.073943

0.086803

0.09961

0.11168

0.12348

0.13385

0.14437

0.15533

0.16525

0.17578

0.18669

0.19543

0.204

0.21137

0.21875

0.22629

0.2347

0.2421

0.24967

0.25755

0.26597

0.27399

0.28254

0.29204

0.30102

0.31034

0.31976

0.32924

0.34023

0.35138

0.36201

0.37363

0.38504

0.39815

0.41074

0.42439

0.43919

0.45523

0.47355

0.49563

0.52127

0.55158

0.59297

0.64902

0.72053

1.0942

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 50 100 150 200 250 300 350

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 20 40 60 80 100 120 140 160 180 200 input node 12

flat

0.20002

0.2107

0.22138

0.23092

0.23994

0.248

0.25669

0.26554

0.27463

0.28424

0.29212

0.29987

0.30685

0.31472

0.32173

0.32935

0.33694

0.34384

0.35067

0.35811

0.3655

0.37245

0.38004

0.38789

0.39495

0.40232

0.41013

0.41779

0.42602

0.43466

0.44343

0.45156

0.4598

0.46826

0.47792

0.49021

0.50119

0.51346

0.52492

0.53787

0.55117

0.5657

0.58475

0.6034

0.62478

0.64617

0.67245

0.70426

0.75751

0.83225

1.116

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 input node 13

flat

20.098

22.229

23.392

24.572

25.549

26.5

27.366

28.233

28.978

29.71

30.431

31.069

31.683

32.352

32.973

33.576

34.287

34.903

35.555

36.164

36.681

37.277

37.8

38.33

38.915

39.533

40.051

40.643

41.241

41.837

42.444

43.012

43.766

44.414

45.145

45.972

46.776

47.524

48.434

49.483

50.684

51.753

52.947

54.299

55.786

57.628

60.117

63.244

67.655

76.156

201.33

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 240 input node 14

flat

10.003

11.266

12.075

12.834

13.54

14.205

14.848

15.485

16.12

16.838

17.452

18.133

18.811

19.521

20.214

20.869

21.495

22.06

22.646

23.247

23.779

24.331

24.957

25.479

26.01

26.569

27.162

27.849

28.376

29.056

29.662

30.281

30.886

31.631

32.34

33.023

33.631

34.363

35.07

35.802

36.607

37.502

38.447

39.533

40.721

42.018

43.565

45.47

48.155

52.663

103.3

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 50 100 150 200 250 300 350 400

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

input layer hidden layer

1

output layer