< 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

0.002

0.004

0.006

0.008

0.01

0.012

0.014

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

200

400

600

800

1000

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 = 34.6%, 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 20 40 60 80 100 120 input node 2

flat

56.011

64.487

67.382

69.266

70.951

72.48

73.81

74.914

75.89

77.078

78.071

79.143

80.181

81.483

82.661

84.503

86.397

88.78

91.885

95.669

99.553

103.18

106.9

110.81

115.72

119.92

123.36

127.56

132.11

135.42

138.59

142.27

145.92

149.09 153 156.2

160.4

164.06

167.66

171.93

177.1

182.2

188.01

193.27

200.77

208.13

219.54

233.96

256.12

285.59

563.42

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 80 100 120 140 160 180 200 220 240

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 input node 3

flat

20.002

20.541

21.018

21.54

21.951

22.333

22.809

23.213

23.616

23.922

24.271

24.645

25.081

25.461

25.719

26.082

26.443

26.926

27.38

27.846

28.283

28.801

29.327

29.844

30.465

31.269

31.933

32.679

33.368

34.241

35.031

35.874

36.766

37.777

38.712

39.931

41.363

42.73

44.165

45.821

47.336

48.615

50.182

51.969

53.921

56.232

58.785

61.826

65.85

72.361

190.48

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 80 100 120 140 160 180 200 220

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 input node 4

flat

10.001

10.199

10.38

10.617

10.854

11.09

11.353

11.66

11.904

12.151

12.438

12.715

12.961

13.238

13.556

13.882

14.241

14.539

14.895

15.221

15.542

15.897

16.209

16.621

17.05

17.446

17.92

18.359

18.782

19.21

19.661

20.125

20.627

21.146

21.595

22.047

22.541

23.066

23.584

24.195

24.864

25.45

26.197

26.92

27.866

28.888

30.238

31.562

33.461

37.196

60.445

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 80 100 120 140 160 180 200

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 input node 5

flat

1.7668

3.2334

3.8169

4.155

4.4072

4.6109

4.8173

4.9777

5.1083

5.2164

5.3473

5.4426

5.5655

5.6468

5.74

5.8379

5.9277

6.0173

6.1162

6.2087

6.2879

6.3523

6.4391

6.5219

6.6092

6.7266

6.8263

6.9389

7.0538

7.179

7.3152

7.4419

7.5682

7.697

7.8416

7.9822

8.1344

8.282

8.4289

8.571

8.7427

8.888

9.0419

9.2008

9.3778

9.6127

9.8902

10.233

10.633

11.41

19.606

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 20 40 60 80 100 120 140 160 180 200

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 input node 6

flat

25 26.562

28.157

29.56

30.761

31.794

32.89

33.7

34.613

35.338

36.101

36.74

37.348

38.004

38.733

39.31

39.977

40.65

41.358

42.123

42.983

43.883

45.147

46.577

47.995

49.584

51.017

53.035

55.008

56.902

58.952

60.771

62.723

64.559

66.933

68.856

70.777

72.902

74.907

76.971

78.765

81.033

83.132

85.646

88.293

91.497

95.955

101.16

109.44

120.98

209.53

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 80 100 120 140 160 180 200 220

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 input node 7

flat

30.19

33.402

34.768

35.658

36.391

37.022

37.668

38.193

38.682

39.11

39.538

40.134

40.701

41.307

41.972

42.755

43.912

45.389

47.149

49.387

51.865

54.28

56.51

58.48

60.706

62.618

64.61

66.476

68.61

71.039

73.248

75.135

77.74

80.129

82.167

84.186

87.174

89.768

93.109

95.994

99.161

104.06

107.74

112.79

118.55

124.74

133.63

143.62

160.24

187.73

366.74

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 80 100 120 140 160 180 200 220 240

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 input node 8

flat

0.8889

29.747

32.211

33.317

34.148

34.968

35.546

36.121

36.702

37.24

37.715

38.121

38.549

39.001

39.521

40.021

40.462

41.014

41.726

42.544

43.481

44.638

45.993

47.294

48.866

50.294

51.922

53.691

55.455

56.888

58.574

60.273

62.109

63.757

65.401

66.85

68.818

70.576

72.425

74.247

75.963

78.194

80.532

82.826

85.339

88.905

93.139

97.27

105.11

121.03

215.49

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 80 100 120 140 160 180 200 220

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 input node 9

flat

56.011

64.246

66.814

68.738

70.469

71.566

73.022

74.032

75.047

76.026

77.01

77.894

78.871

79.786

80.815

81.87

82.883

84.453

86.022

87.631

89.63

92.309

95.969

99.219

102.45

105.55

108.56

112.13

115.31

118.01

121.2

124.46

127.64

130.63

133.77

136.01

139.15

141.86

144.62

147.28

150.73

153.97

157.23

160.9

164.3

167.61

171.95

176.82

184.98

197.55

374.41

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 80 100 120 140 160 180 200 220 240

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

flat

0.20241

1.4258

1.7785

2.0023

2.145

2.2744

2.3581

2.4525

2.52

2.5753

2.6209

2.666

2.7039

2.7365

2.7657

2.7971

2.8249

2.8501

2.8717

2.8891

2.9065

2.9231

2.9394

2.9517

2.9646

2.9777

2.9882

2.9983

3.0067

3.0181

3.025

3.0331

3.0398

3.0464

3.0545

3.0616

3.0684

3.0753

3.0804

3.0864

3.0918

3.0965

3.101

3.1055

3.1112

3.1166

3.1215

3.127

3.1319

3.1366

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 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 0.4 0.6 0.8 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 11

flat

1.1923e-05

0.0099525

0.020938

0.033542

0.049938

0.064986

0.07714

0.089579

0.10456

0.11745

0.12962

0.14431

0.15791

0.17

0.18235

0.19535

0.20551

0.21522

0.22633

0.23487

0.24445

0.25408

0.26425

0.27423

0.28436

0.29668

0.30721

0.31822

0.32754

0.33884

0.35194

0.36548

0.37622

0.3882

0.40195

0.41456

0.42849

0.44055

0.45759

0.47535

0.49365

0.51068

0.52957

0.54985

0.57722

0.60363

0.63605

0.67383

0.71397

0.78446

1.0931

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 20 40 60 80 100 120 140 160 180

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 input node 12

flat

0.2002

0.21728

0.23151

0.24509

0.25931

0.26979

0.27854

0.28871

0.29888

0.31201

0.32196

0.33135

0.3413

0.35202

0.36212

0.37131

0.38243

0.39307

0.40303

0.41064

0.41876

0.42555

0.43316

0.44146

0.44849

0.45696

0.466

0.47469

0.48451

0.49369

0.5047

0.51386

0.52279

0.53474

0.54483

0.55735

0.56879

0.58026

0.59268

0.6089

0.6228

0.6397

0.65776

0.67464

0.69515

0.7226

0.74586

0.77811

0.81483

0.86335

1.135

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 80 100 120 140 160 180

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 10 20 30 40 50 60 70 80 90 input node 13

flat

20.041

22.487

23.657

24.72

25.781

26.637

27.424

28.395

29.23

29.851

30.674

31.644

32.468

33.297

34.261

35.119

36.096

36.855

37.743

38.711

39.701

40.75

41.817

43.011

43.946

45.148

46.386

47.536

48.717

49.773

51.074

52.355

53.636

55.103

56.594

58.112

59.7

61.192

62.88

64.505

66.226

68.155

70.189

72.671

75.104

77.814

81.85

85.858

92.873

102.32

225.7

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 20 40 60 80 100 120 140 160 180 200

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 10 20 30 40 50 60 70 80 90 input node 14

flat

10.014

11.135

11.922

12.654

13.309

13.856

14.33

14.894

15.413

15.896

16.551

17.165

17.686

18.267

18.854

19.412

20.098

20.634

21.265

21.924

22.419

23.119

23.59

24.032

24.513

25.013

25.674

26.195

26.612

27.151

27.717

28.303

28.88

29.5

30.154

30.831

31.534

32.216

33.021

33.848

34.778

36.039

37.281

38.784

40.341

42.049

44.359

47.329

51.996

58.318

115.48

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 80 100 120 140 160 180 200

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 input layer hidden layer

1

output layer