< 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

0.006

0.007

0.008

0.009

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

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 = 33.1%, max possible = 36.8%

< 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 50 100 150 200 250 300 input node 2

flat

49.093

63.811

67.568

69.78

71.738

73.567

74.827

76.092

77.287

78.602

79.974

81.604

83.105

85.126

87.524

90.666

94.438

98.539

102.52

105.74

109.21

113.31

116.73

120.63

124.11

127.75

130.84

134.11

137.08

139.8

142.9

146.1

149.61

152.49

155.58

158.77

162.21

165.92

169.74

173.75

177.97

182.85

188.63

194.97

202.5

209.81

219.95

231.62

249.71

285.97

819.68

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

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 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 input node 3

flat

20 20.672

21.194

21.571

21.973

22.478

22.974

23.368

23.788

24.232

24.738

25.185

25.687

26.119

26.617

27.243

27.792

28.332

28.958

29.455

30.055

30.801

31.597

32.249

32.868

33.635

34.336

35.1

35.868

36.673

37.523

38.318

39.227

40.032

40.837

41.813

42.787

43.783

44.852

46.06

47.226

48.518

49.926

51.593

53.295

54.968

57.313

60.065

63.517

69.914

161.38

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

0 100 200 300 400 500 600

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 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 input node 4

flat

10.001

10.282

10.603

10.88

11.141

11.437

11.735

12.028

12.325

12.646

12.969

13.344

13.678

14.123

14.39

14.791

15.311

15.875

16.385

16.852

17.362

17.851

18.371

18.865

19.327

19.969

20.449

20.935

21.473

22.015

22.582

23.112

23.666

24.196

24.767

25.318

25.833

26.411

27.077

27.721

28.337

29.016

29.739

30.447

31.325

32.329

33.412

34.917

36.922

40.196

70.517

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

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 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 input node 5

flat

1.0885

2.7224

3.2933

3.7014

4.0584

4.3148

4.5906

4.7962

5.0027

5.1764

5.3112

5.438

5.5272

5.6499

5.7617

5.8618

5.9445

6.0366

6.1249

6.2044

6.2865

6.3856

6.4734

6.5448

6.6425

6.7403

6.8299

6.9164

7.0155

7.14

7.2494

7.3733

7.4941

7.6165

7.7438

7.8741

7.9999

8.1299

8.2711

8.4047

8.5418

8.6785

8.8332

8.9965

9.1781

9.3765

9.6135

9.9125

10.304

11.053

19.706

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

0 100 200 300 400 500

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 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 input node 6

flat

15.005

19.259

23.118

26.376

28.819

30.583

32.078

33.3

34.321

35.097

35.899

36.736

37.465

38.197

38.885

39.576

40.287

41.073

42.021

43.085

44.043

45.39

46.87

48.302

49.915

51.363

53.007

54.742

56.64

58.429

60.111

61.731

63.437

65.162

66.714

68.356

69.953

71.621

73.202

75.152

76.82

78.705

80.697

82.795

85.205

88.191

91.829

96.976

104.14

115.59

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

0 100 200 300 400 500 600

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 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 input node 7

flat

30.12

33.251

34.576

35.631

36.468

37.24

37.87

38.558

39.274

39.742

40.586

41.36

42.236

43.572

44.996

47.055

49.195

51.595

53.84

55.987

58.249

60.344

62.083

63.813

65.657

67.529

69.222

70.903

72.84

74.642

76.424

78.509

80.572

82.958

85.189

87.96

90.987

93.915

97.108

100.32

103.7

107.89

112.39

117.38

123.34

130.51

140.04

152.11

167.23

194.18

523.72

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

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 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 input node 8

flat

2.5501

26.631

31.212

32.851

33.733

34.735

35.357

36.088

36.729

37.283

37.907

38.558

39.185

39.678

40.281

40.964

41.811

42.67

43.71

44.82

46.255

47.734

49.209

50.818

52.246

53.893

55.368

56.953

58.447

59.963

61.389

62.817

64.181

65.75

67.146

68.517

69.951

71.503

72.991

74.498

76.121

77.849

79.779

81.88

84.207

87.051

90.704

95.252

102.67

115.16

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

0 100 200 300 400 500 600

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 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 input node 9

flat

49.093

62.481

66.144

68.616

70.513

72.351

73.805

74.972

76.098

77.226

78.389

79.47

80.753

82.042

83.476

84.996

86.552

88.991

91.615

94.587

98.02

101.23

104.22

107.48

110.39

113.55

116.35

119.34

122.22

124.86

127.77

130.18

132.73

135.28

137.58

139.86

142.21

144.56

146.93

149.43

151.66

154.05

156.56

159.36

162.11

165.3

168.68

173.58

179.46

191.88

418.62

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

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 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 input node 10

flat

0.0054489

1.3588

1.7308

1.9627

2.1352

2.2556

2.3575

2.4299

2.509

2.5603

2.6108

2.6563

2.6952

2.7312

2.7669

2.7979

2.8263

2.8508

2.8746

2.8942

2.9099

2.9276

2.9408

2.9556

2.9696

2.9804

2.9908

3.0016

3.0113

3.019

3.0271

3.0345

3.0424

3.0494

3.0568

3.0637

3.0704

3.0761

3.0812

3.0866

3.0917

3.0971

3.1021

3.107

3.1124

3.1179

3.1226

3.1274

3.1315

3.1367

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

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 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 11

flat

3.2425e-05

0.010389

0.020338

0.033782

0.046979

0.058135

0.071678

0.085363

0.096892

0.10918

0.1213

0.13397

0.14467

0.15629

0.16815

0.17898

0.18813

0.19704

0.20511

0.21432

0.22352

0.23153

0.23957

0.24949

0.25789

0.26628

0.27515

0.28437

0.29409

0.30244

0.31348

0.32265

0.33235

0.34158

0.35392

0.36429

0.37842

0.39172

0.4035

0.41964

0.43425

0.45154

0.46891

0.49022

0.51399

0.53956

0.57186

0.61635

0.66408

0.74678

1.1137

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

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 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 12

flat

0.20003

0.21207

0.22395

0.23307

0.24319

0.25253

0.262

0.27031

0.27825

0.28722

0.2959

0.30416

0.31348

0.32167

0.32938

0.3375

0.34592

0.35349

0.36241

0.37085

0.37936

0.38859

0.39671

0.40397

0.41131

0.41944

0.42823

0.43566

0.44418

0.45273

0.46317

0.47128

0.48099

0.4912

0.50247

0.51354

0.52589

0.53935

0.55411

0.567

0.58312

0.59892

0.61737

0.63541

0.65662

0.6802

0.71145

0.74868

0.7872

0.84738

1.1354

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

0 100 200 300 400 500

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 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 input node 13

flat

20.008

22.23

23.45

24.242

25.135

25.957

26.65

27.428

28.165

28.861

29.534

30.298

30.887

31.609

32.238

32.983

33.69

34.419

35.224

35.86

36.613

37.482

38.242

39.101

39.968

40.911

41.79

42.6

43.561

44.421

45.285

46.269

47.356

48.423

49.458

50.466

51.708

52.952

54.287

55.782

57.145

58.897

60.715

62.895

64.985

67.602

70.767

74.759

80.927

90.276

232.72

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

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 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 14

flat

10.003

11.111

11.802

12.399

12.953

13.511

14.002

14.504

14.951

15.473

15.992

16.611

17.18

17.808

18.384

18.918

19.399

19.997

20.635

21.22

21.78

22.291

22.917

23.444

24.022

24.578

25.205

25.776

26.371

26.929

27.509

28.093

28.704

29.211

29.86

30.485

31.106

31.733

32.444

33.193

34.002

34.905

35.954

37.043

38.282

39.762

41.537

43.677

46.794

52.54

115.52

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

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 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