< 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

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.005

0.01

0.015

0.02

0.025

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

0 100 200 300 400 500 600 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 = 20.2%, max possible = 25.1%

< 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 input node 2

flat

55.808

68.483

74.336

77.919

80.968

81.988

83.412

86.017

87.549

89.903

92.831

94.135

96.576

99.04

99.958

101.63

103.4

105.62

106.72

108.94

111.37

113.93

116.08

118.97

121.08

123.73

126.09

128.3

130.86

133.07

135.14

137.21

139.45

142.62

145.01

148.09

150.9

154.38

158.22

160.84

165.14

169.4

174.5

181.66

189.73

198.79

206.67

220.47

239.37

272.26

562.5

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 3

flat

20.001

20.995

21.603

22.208

22.669

23.244

23.891

24.631

25.221

25.606

26.172

26.723

27.108

27.695

28.081

28.362

28.858

29.151

29.57

29.746

30.002

30.438

30.748

31.267

31.78

32.179

32.467

32.76

33.114

33.521

33.833

34.145

34.611

35.073

35.463

35.935

36.384

36.767

37.33

37.929

38.606

39.31

40.093

40.747

41.457

42.836

44.527

46.263

47.826

52.369

85.834

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 4

flat

10 10.34

10.45

10.645

10.857

11.156

11.462

11.735

11.996

12.306

12.774

13.32

13.618

13.813

14.271

14.703

15.082

15.596

16.105

16.678

17.095

17.7

18.123

18.539

19.114

19.647

20.164

20.407

20.778

21.154

21.51

21.8

22.258

22.615

22.901

23.392

23.776

24.102

24.561

25.088

25.523

26.174

26.774

27.353

28.206

28.988

29.848

30.728

31.787

33.525

38.943

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 5

flat

2.0137

3.4277

4.0199

4.3367

4.6342

4.934

5.159

5.3307

5.497

5.5386

5.6522

5.8736

5.9814

6.1248

6.2771

6.3789

6.5238

6.633

6.7056

6.777

6.854

6.9024

7.0269

7.1264

7.1822

7.274

7.387

7.4834

7.5505

7.6409

7.7703

7.8734

7.9662

8.0608

8.1461

8.2251

8.3233

8.4495

8.555

8.7215

8.8245

8.9411

9.0783

9.2603

9.4363

9.6787

9.9306

10.261

10.75

11.604

18.374

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 6

flat

25.001

27.712

29.964

32.139

34.352

35.229

36.089

37.73

38.586

39.647

41.842

42.576

43.49

44.22

45.552

46.581

48.113

48.778

49.677

50.333

51.284

52.236

53.27

54.247

55.361

56.097

57.283

58.179

59.077

60.128

61.502

62.969

64.346

65.683

66.966

68.465

69.961

71.643

73.272

74.813

76.496

78.214

80.516

82.585

86.146

90.083

93.934

99.357

107.45

121.24

233.8

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 7

flat

30.309

35.256

38.15

38.885

39.568

40.535

41.367

42.523

43.114

44.601

44.939

46.12

47.351

48.336

49.395

50.45

52.102

53.303

54.837

56.441

57.668

58.574

59.18

61.025

62.322

63.05

64.52

66.197

67.988

69.904

71.443

73.069

74.906

76.588

77.954

80.473

82.568

84.944

87.474

90.193

93.602

97.501

101.03

105.58

110.16

116.55

121.18

129.09

142.56

165.36

319.85

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 8

flat

5.5686

30.887

33.434

34.998

36.67

37.642

38.208

38.886

39.388

39.918

40.771

41.303

42.59

43.267

44.044

44.762

45.497

46.377

47.072

47.929

48.749

49.381

50.051

51.002

52.184

53.06

53.928

55.144

56.128

57.251

58.152

59.183

60.362

61.41

62.669

64.075

65.327

66.812

68.292

70.071

71.699

73.735

75.045

77.124

79.957

83.668

87.92

94.088

104.28

117.31

241.32

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 90 input node 9

flat

55.808

68.441

71.667

75.622

77.391

79.659

81.009

82.413

83.628

86.017

86.871

88.648

90.567

92.151

93.747

95.612

97.483

98.852

99.743

101.05

102.11

103.5

105.15

106.34

108.16

109.82

111.75

113.89

115.19

116.72

118.93

120.76

122.74

125.16

126.59

128.66

130.89

132.78

134.53

136.44

138.37

140.97

144.1

146.77

149.1

151.66 155 160.62

166.66

176.52

294.43

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 10

flat

0.50177

1.3904

1.7129

1.9498

2.0894

2.2413

2.3381

2.4199

2.4841

2.5299

2.5729

2.6203

2.6644

2.7078

2.7458

2.7727

2.8013

2.8226

2.8398

2.8542

2.8751

2.8958

2.9149

2.9336

2.9496

2.9586

2.9721

2.9802

2.9913

3.0038

3.0153

3.0296

3.0404

3.0521

3.0621

3.0662

3.0728

3.076

3.081

3.0879

3.0918

3.0984

3.1023

3.1073

3.1132

3.1179

3.1231

3.1286

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 11

flat

0.00017834

0.010962

0.032119

0.047833

0.071063

0.088194

0.098784

0.11393

0.13012

0.15291

0.16738

0.18171

0.19761

0.21549

0.23443

0.24808

0.26414

0.27856

0.29621

0.30933

0.32314

0.33737

0.34593

0.35496

0.36322

0.37307

0.37766

0.38679

0.39174

0.40203

0.41037

0.41714

0.42547

0.43296

0.43936

0.44676

0.45392

0.46495

0.47574

0.48816

0.50897

0.52033

0.53978

0.56321

0.5853

0.60213

0.63194

0.64946

0.66772

0.73552

1.1101

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 12

flat

0.21933

0.40179

0.40792

0.4121

0.41559

0.42034

0.42518

0.43014

0.43555

0.43926

0.44389

0.44873

0.45403

0.45882

0.46187

0.46566

0.47036

0.4752

0.48078

0.48573

0.4908

0.49566

0.50201

0.50723

0.51355

0.51958

0.52576

0.53192

0.53978

0.547

0.5535

0.56105

0.56942

0.57836

0.58866

0.59893

0.60737

0.61806

0.62929

0.63701

0.65077

0.65901

0.66858

0.67851

0.70057

0.71558

0.7434

0.76347

0.79634

0.83847

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 13

flat

20.221

23.357

24.946

25.998

26.92

27.996

28.921

29.666

30.129

30.576

31.009

31.656

32.457

33.107

33.598

34.348

34.892

35.409

35.977

36.302

36.98

37.497

38.195

38.993

39.625

40.157

40.907

41.455

42.48

43.416

44.418

45.356

46.354

46.844

47.591

48.47

49.799

50.858

51.941

53.683

55.187

56.824

58.859

60.385

62.654

65.886

69.533

75.688

82.865

89.919

194.38

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 14

flat

10.009

11.389

11.768

12.315

12.869

13.811

13.978

14.946

15.905

16.616

17.218

17.771

18.183

18.642

19.169

19.511

20.008

20.578

21.029

21.531

22.012

22.39

22.891

23.259

23.978

24.547

25.145

25.696

26.209

26.731

27.249

27.606

28.455

29.097

29.655

30.423

31.464

32.07

32.85

34.014

34.946

36.039

37.393

39.106

41.126

43.842

46.076

48.771

52.837

59.786

86.468

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

input layer hidden layer

1

output layer