< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

0.001

0.002

0.003

0.004

0.005

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

0 500 1000

1500

2000

2500

3000

3500

4000

4500

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 = 33.4%, max possible = 37.4%

< 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 input node 2

flat

60.002

65.058

67.97

69.862

71.517

73.31

74.616

76.067

77.364

78.669

79.81

81.347

82.747

84.534

86.558

89.106

92.111

95.211

98.345

101.63

104.76

107.99

111.63

115.06

118.82

122.14

125.69

129.43

132.59

135.87

139.12

142.3

145.57

148.55

152.09

155.69

159.27

163.05

166.93

170.84

175.62

180.15

185.8

191.51

199.13

207.73

218.19

232.12

252.22

292.57

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

0 200 400 600 800 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

0.2 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 input node 3

flat

20 20.649

21.237

21.752

22.17

22.634

23.118

23.536

23.945

24.444

24.879

25.276

25.636

26.043

26.502

26.99

27.498

27.979

28.494

29.028

29.463

30.004

30.629

31.324

31.851

32.534

33.227

33.913

34.733

35.467

36.254

37.017

37.851

38.827

39.694

40.684

41.59

42.636

43.813

45.071

46.342

47.861

49.424

51.059

52.892

54.877

57.398

60.286

64.02

70.352

212.49

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

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

0 100 200 300 400 500 600 input node 4

flat

10 10.252

10.49

10.759

10.998

11.27

11.546

11.838

12.15

12.475

12.795

13.098

13.469

13.84

14.223

14.603

15.019

15.384

15.752

16.105

16.59

17.085

17.599

18.006

18.491

18.98

19.491

20.04

20.416

20.918

21.37

21.815

22.225

22.707

23.191

23.691

24.221

24.783

25.333

25.922

26.514

27.191

27.887

28.718

29.608

30.597

31.73

33.093

34.934

38.48

72.761

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

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

0 100 200 300 400 500 600 input node 5

flat

1.0227

3.1613

3.7707

4.1566

4.4073

4.6244

4.8155

4.9963

5.136

5.2694

5.385

5.4959

5.5841

5.6822

5.7848

5.883

5.9829

6.0727

6.1582

6.2419

6.3179

6.4014

6.4957

6.5994

6.7004

6.788

6.8718

6.9765

7.0885

7.1971

7.2975

7.4173

7.5237

7.6451

7.7733

7.8961

8.0273

8.1486

8.2756

8.4032

8.5417

8.6888

8.8409

9.0047

9.1877

9.3904

9.6305

9.9584

10.392

11.213

21.156

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

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

0 100 200 300 400 500 600 input node 6

flat

15.004

25.442

27.44

29.229

30.711

31.915

32.961

33.933

34.846

35.751

36.488

37.181

37.868

38.633

39.472

40.273

41.01

41.907

42.675

43.535

44.472

45.657

47.103

48.398

49.764

51.148

52.906

54.498

56.125

57.754

59.276

61.114

62.82

64.563

66.126

67.796

69.562

71.256

72.992

74.709

76.669

78.473

80.441

82.838

85.517

88.444

92.214

96.833

103.44

116.51

280.72

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

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

0 100 200 300 400 500 600 input node 7

flat

30.148

33.64

35.074

35.946

36.66

37.445

38.086

38.761

39.251

39.819

40.538

41.309

41.986

42.823

44.028

45.346

46.992

48.722

50.744

52.863

55.071

57.018

59.237

61.035

62.567

64.41

66.145

67.988

69.923

71.781

73.713

75.725

77.686

79.766

82.112

84.492

87.13

90.074

93.261

96.713

100.3

104.23

108.75

113.5

119.44

126.54

135.81

147.11

164.33

196.13

517.96

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

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

0 100 200 300 400 500 600 input node 8

flat

3.1072

29.156

32.003

33.342

34.354

35.109

35.841

36.451

37.115

37.648

38.106

38.676

39.199

39.793

40.426

41.085

41.787

42.609

43.549

44.615

45.681

47.008

48.261

49.461

50.944

52.417

53.913

55.454

57.039

58.698

60.242

61.537

63.005

64.447

65.882

67.314

69.024

70.575

72.084

73.705

75.548

77.471

79.432

81.821

84.415

87.369

90.847

96.001

103.66

117.79

326.87

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

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

0 100 200 300 400 500 600 input node 9

flat

48.858

64.487

67.394

69.272

70.855

72.419

73.824

75.135

76.267

77.452

78.582

79.58

80.962

82.208

83.374

84.761

86.536

88.299

90.212

92.727

95.129

97.803

100.82

103.67

106.68

109.69

112.79

115.77

118.74

121.19 124 126.79

129.6

132.03

134.57

136.88

139.57

142.02

144.44

146.88

149.38

152.17

154.99

158.01

161.5

165.11

169.46

174.44

181.37

194.32

385.88

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

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

0 100 200 300 400 500 input node 10

flat

0.0050833

1.3715

1.7707

1.9844

2.1487

2.2753

2.3768

2.4559

2.5207

2.5755

2.6282

2.6742

2.7156

2.7506

2.7806

2.8099

2.8355

2.8563

2.8746

2.8937

2.9107

2.924

2.9387

2.9527

2.9661

2.9782

2.9873

2.9959

3.0062

3.0158

3.024

3.0318

3.0394

3.0472

3.0548

3.0615

3.0686

3.0751

3.081

3.0873

3.0925

3.0978

3.1032

3.1081

3.1131

3.1177

3.1229

3.1279

3.1317

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 450 input node 11

flat

1.1325e-05

0.010298

0.02242

0.03711

0.052834

0.06646

0.081958

0.096191

0.1101

0.12463

0.13976

0.15378

0.16701

0.17995

0.19183

0.2035

0.21338

0.22444

0.23385

0.24365

0.25422

0.26328

0.27251

0.28297

0.29329

0.30309

0.31368

0.32484

0.33609

0.34751

0.35832

0.36892

0.38068

0.39259

0.40471

0.41769

0.43056

0.44401

0.45839

0.4736

0.49022

0.50882

0.52601

0.54503

0.57038

0.59537

0.62528

0.65748

0.70363

0.77659

1.1203

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

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

0 100 200 300 400 500 input node 12

flat

0.2 0.22287

0.24068

0.25503

0.26914

0.28259

0.29595

0.3074

0.31865

0.33005

0.34131

0.3504

0.36023

0.37017

0.38054

0.39059

0.39937

0.40732

0.41483

0.42256

0.42972

0.43719

0.44501

0.45333

0.46088

0.46908

0.4765

0.48317

0.49109

0.49981

0.51011

0.52073

0.53034

0.54148

0.55062

0.5619

0.57524

0.58823

0.60114

0.61485

0.62866

0.64332

0.66164

0.67787

0.69855

0.71886

0.74306

0.77115

0.8107

0.86389

1.1347

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

0 100 200 300 400 500 600 700 800 900

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 50 100 150 200 250 300 350 400 450 input node 13

flat

20.003

22.398

23.828

24.885

25.818

26.708

27.66

28.505

29.211

29.902

30.624

31.35

32.036

32.828

33.595

34.345

35.097

35.922

36.625

37.317

38.184

39.083

40.031

40.953

41.916

42.99

43.823

44.794

45.735

46.792

47.871

48.972

50.18

51.374

52.591

54.024

55.309

56.698

58.248

59.675

61.384

63.324

65.62

67.864

70.136

73.354

76.944

81.61

87.603

97.056

316.64

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

0 200 400 600 800 1000

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 50 100 150 200 250 300 350 400 450 input node 14

flat

10.009

11.099

11.892

12.64

13.379

14.06

14.665

15.247

15.863

16.461

16.987

17.572

18.099

18.656

19.172

19.777

20.336

20.905

21.492

21.967

22.526

23.067

23.557

24.077

24.594

25.101

25.57

26.062

26.591

27.145

27.702

28.177

28.725

29.28

29.872

30.558

31.251

31.91

32.745

33.447

34.286

35.201

36.321

37.463

38.767

40.191

42.079

44.301

47.931

54.736

115.52

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

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