< 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

-0.5

-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

-0.6

-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 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 = 32.5%, max possible = 37.2%

< 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 input node 2

flat

60.002

65.853

68.518

70.732

72.428

74.176

75.6

76.987

78.467

79.813

81.3

82.736

84.718

86.781

89.285

92.127

94.787

98.034

101.54

104.86

108.18

111.7

115.47

119.29

122.95

126.46

129.72

133.07

136.04

139.03

142.04

145.07

148.34

151.4

154.6

157.74

161.14

164.86

168.85

173.1

177.32

182.28

188.38

195.17

202.33

210.82

222.14

235.49

255.05

294.14

879.89

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

0.2 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 3

flat

20.001

20.785

21.417

21.948

22.428

22.833

23.272

23.765

24.281

24.755

25.173

25.567

26.001

26.499

27.015

27.503

27.978

28.497

29.058

29.626

30.193

30.822

31.424

31.915

32.515

33.239

33.998

34.771

35.497

36.295

37.08

37.914

38.709

39.615

40.462

41.425

42.373

43.367

44.326

45.59

46.825

48.118

49.627

51.17

53.002

55.035

57.349

60.306

64.317

72.017

228.39

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

0 100 200 300 400 500 600 700 input node 4

flat

10 10.296

10.503

10.756

11.006

11.312

11.61

11.919

12.257

12.578

12.921

13.337

13.686

13.976

14.357

14.779

15.216

15.641

16.024

16.528

16.977

17.524

18.056

18.67

19.228

19.805

20.299

20.837

21.342

21.839

22.357

22.863

23.39

23.921

24.469

25.052

25.619

26.173

26.734

27.369 28 28.696

29.451

30.25

31.149

32.193

33.471

35.002

37.113

41.203

116.98

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

0.2 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 5

flat

1.0616

3.1267

3.7178

4.1214

4.377

4.6142

4.795

4.9571

5.1288

5.2612

5.3796

5.4972

5.5965

5.7013

5.8076

5.9075

6.0054

6.1007

6.1894

6.2783

6.3699

6.4721

6.5616

6.6525

6.7512

6.8488

6.9348

7.0424

7.1457

7.2459

7.3583

7.4673

7.5793

7.6934

7.8148

7.9342

8.06

8.1761

8.2999

8.4276

8.5646

8.7153

8.849

9.0138

9.2069

9.4045

9.6333

9.9401

10.363

11.153

17.555

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

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

0 100 200 300 400 500 600 700 input node 6

flat

15.009

25.474

27.493

29.419

30.976

32.21

33.29

34.318

35.071

35.992

36.733

37.573

38.43

39.282

40.105

40.944

41.829

42.838

43.745

44.652

45.794

47.064

48.225

49.602

50.966

52.541

54.171

55.788

57.27

58.811

60.475

61.984

63.659

65.271

66.875

68.452

70.037

71.761

73.318

75.104

76.914

78.867

80.764

83.192

85.658

88.639

92.353

97.302

104.68

117.69

311.99

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

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

0 100 200 300 400 500 600 700 input node 7

flat

30.188

33.782

35.097

36.043

36.939

37.76

38.448

39.08

39.691

40.34

41.061

41.966

42.842

43.982

45.259

46.866

48.741

50.623

52.815

54.97

57.009

58.99

60.972

62.815

64.59

66.396

68.141

70.046

71.674

73.382

75.173

77.033

79.026

81.158

83.49

86.081

89.029

92.198

95.436

98.913

102.75

106.9

111.67

116.79

122.95 130 138.85

150.85

169.05

198.92

662.12

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

0.2 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 8

flat

2.5501

29.601

32.368

33.64

34.513

35.381

36.125

36.843

37.464

38.032

38.576

39.089

39.641

40.362

41.057

41.862

42.65

43.571

44.557

45.623

46.936

48.299

49.527

51.112

52.567

54.015

55.496

57.043

58.523

60.029

61.465

62.907

64.317

65.641

67.16

68.568

69.987

71.501

72.928

74.424

75.913

77.697

79.587

81.765

84.09

87.192

90.909

95.961

104.02

117.05

363.29

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

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

0 100 200 300 400 500 600 700 input node 9

flat

49.499

65.176

67.863

70.034

71.567

73.277

74.642

75.895

77.048

78.356

79.588

80.853

82.107

83.52

85.054

86.845

88.903

90.996

93.103

95.595

98.4

101.29

104.19

107.02

109.86

112.86

115.77

118.84

121.64

124.27

126.97

129.64

132.13

134.53

137.05

139.59

141.97

144.19

146.59

149.04

151.46

153.89

156.41

159.1

162.3

165.76

169.73

174.48

181.33

195.2

492.18

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

0.2 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 10

flat

0.0050833

1.4218

1.7863

2.0075

2.1589

2.2787

2.3766

2.4541

2.5194

2.5697

2.6221

2.6677

2.7119

2.7482

2.7781

2.8079

2.8343

2.8546

2.8769

2.8946

2.9129

2.9278

2.9428

2.9563

2.9682

2.9797

2.9892 3 3.0092

3.0181

3.0266

3.0342

3.041

3.0477

3.056

3.0626

3.0687

3.0748

3.0812

3.087

3.0929

3.0987

3.1041

3.109

3.1138

3.1186

3.1233

3.1281

3.1325

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

0 200 400 600 800 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 11

flat

1.1325e-05

0.011272

0.024622

0.037473

0.052377

0.065966

0.079046

0.092541

0.10509

0.11873

0.1314

0.14492

0.15723

0.16813

0.17965

0.19113

0.20242

0.21283

0.22337

0.23351

0.24452

0.25574

0.26588

0.27609

0.28699

0.2976

0.30878

0.31981

0.33067

0.3421

0.35293

0.36336

0.37515

0.38679

0.39764

0.41114

0.42377

0.43697

0.45245

0.46627

0.48131

0.49977

0.51909

0.54118

0.56276

0.58771

0.6189

0.65549

0.70407

0.7817

1.1246

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

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

0 100 200 300 400 500 600 700 input node 12

flat

0.10048

0.18587

0.21209

0.23262

0.2487

0.2631

0.27741

0.29041

0.30346

0.31544

0.32669

0.33799

0.34789

0.35807

0.36867

0.37863

0.38861

0.39817

0.40596

0.41348

0.42058

0.42851

0.43639

0.44432

0.4521

0.45983

0.46794

0.47617

0.48504

0.49448

0.50306

0.51221

0.52198

0.53348

0.54481

0.55687

0.56763

0.58051

0.59404

0.60818

0.62373

0.63961

0.65927

0.67773

0.69719

0.71927

0.74099

0.77055

0.81001

0.87065

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

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 13

flat

20.026

22.598

23.988

25.104

25.997

26.893

27.689

28.567

29.415

30.174

30.875

31.601

32.31

33.051

33.854

34.623

35.334

36.088

36.844

37.687

38.554

39.451

40.298

41.229

42.188

43.004

43.876

44.853

45.842

46.75

47.733

48.74

49.791

50.997

52.068

53.317

54.652

56.002

57.474

58.922

60.465

62.118

64.072

66.127

68.78

71.724

75.645

80.361

86.83

97.047

394.48

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

0 200 400 600 800 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 14

flat

10.003

11.168

11.976

12.674

13.417

13.979

14.618

15.248

15.85

16.46

16.972

17.65

18.228

18.793

19.376

20.037

20.589

21.219

21.811

22.337

22.91

23.488

24.013

24.575

25.156

25.645

26.162

26.683

27.256

27.791

28.386

28.971

29.558

30.152

30.743

31.387

32.031

32.727

33.548

34.344

35.226

36.257

37.294

38.602

40.042

41.72

43.813

46.215

49.869

56.595

157.53

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

0 200 400 600 800 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

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer