< 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

-0.5

-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

0.004

0.0045

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 = 31.9%, max possible = 37.6%

< 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

0 100 200 300 400 500 600 700 800 input node 2

flat

60.002

65.731

68.504

70.724

72.513

74.096

75.461

76.764

78.061

79.363

80.762

82.117

83.532

85.298

87.273

89.36

91.967

94.116

96.642

99.334

101.97

104.81

107.41

110.28

113.08

115.83

118.54

121.38

123.92

126.83

129.22

131.97

134.46

137.24

139.89

142.71

145.61

148.54

151.88

155.83

160.34

165.29

170.42

176.17

182.85

191.68

201.08

214.74

235.46

273.97

705.44

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

1600

1800

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

0 100 200 300 400 500 600 700 800 input node 3

flat

20.001

20.68

21.248

21.782

22.248

22.68

23.055

23.483

23.896

24.335

24.765

25.15

25.545

25.937

26.344

26.735

27.168

27.622

28.013

28.502

28.878

29.36

29.819

30.34

30.842

31.371

31.83

32.325

32.878

33.402

33.898

34.476

35.073

35.636

36.251

36.923

37.593

38.329

39.09

39.887

40.728

41.539

42.582

43.757

45.1

46.726

48.634

51.106

55.101

62.172

162.43

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

0 200 400 600 800 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

0 100 200 300 400 500 600 700 800 input node 4

flat

10 10.266

10.454

10.698

10.979

11.252

11.539

11.795

12.101

12.395

12.707

13.014

13.392

13.688

14.001

14.366

14.757

15.143

15.507

15.883

16.342

16.756

17.178

17.669

18.057

18.56

19.078

19.585

20.083

20.508

20.981

21.473

21.972

22.498

22.999

23.545

24.077

24.687

25.321

26.007

26.665

27.382

28.151

28.946

29.859

30.86

32.026

33.474

35.534

39.467

71.054

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

1600

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

0 100 200 300 400 500 600 700 800 input node 5

flat

1.0466

3.0818

3.6402

4.0375

4.2791

4.5112

4.707

4.8858

5.0462

5.1914

5.3027

5.4134

5.5213

5.6126

5.7191

5.8199

5.9098

6.0025

6.0925

6.1793

6.2591

6.3392

6.429

6.5117

6.5924

6.6892

6.7752

6.8597

6.9405

7.0355

7.1386

7.2228

7.3138

7.4069

7.5061

7.6113

7.716

7.8274

7.9393

8.0607

8.1807

8.2983

8.4389

8.5794

8.7379

8.9072

9.1435

9.4231

9.8407

10.692

24.475

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

0 200 400 600 800 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

0 100 200 300 400 500 600 700 800 input node 6

flat

15.005

25.309

27.333

29.37

30.702

31.974

33.025

33.985

34.883

35.713

36.558

37.278

37.908

38.603

39.351

40.144

40.962

41.812

42.707

43.547

44.299

45.322

46.343

47.406

48.412

49.524

50.763

51.965

53.318

54.532

55.743

56.974

58.185

59.563

60.91

62.295

63.691

65.112

66.573

68.066

69.475

71.057

72.738

74.549

76.706

78.748

82.038

86.409

93.006

104.38

236.56

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

1600

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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.123

33.796

35.081

36.043

36.942

37.687

38.304

38.896

39.558

40.198

40.821

41.496

42.287

43.143

44.382

45.449

46.769

48.072

49.458

51.022

52.708

54.424

56.018

57.526

59.063

60.696

62.225

63.718

65.177

66.756

68.294

70.079

71.699

73.522

75.77

78.297

80.976

83.834

86.946

90.31

93.723

97.48

101.76

106.66

112.45

120.02

128.46

139.88

157.15

189.86

453.46

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

1600

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

0 100 200 300 400 500 600 700 800 input node 8

flat

1.1999

28.572

31.863

33.219

34.267

35.097

35.81

36.492

37.112

37.668

38.167

38.707

39.275

39.772

40.38

41.023

41.715

42.48

43.28

44.065

45.025

46.028

47.064

48.157

49.148

50.207

51.404

52.702

53.891

55.086

56.228

57.46

58.617

59.814

61.042

62.213

63.467

64.738

66.063

67.401

68.812

70.295

71.85

73.653

75.899

78.653

82.269

87.552

94.822

108.48

296.8

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

1400

1600

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

0 100 200 300 400 500 600 700 800 input node 9

flat

48.858

65.071

67.817

69.939

71.523

73.182

74.528

75.573

76.77

77.846

79.054

80.281

81.365

82.601

83.862

85.293

86.88

88.703

90.306

92.208

94.09

96.221

98.377

100.65

102.59

104.82

106.91

109.26

111.36

113.6

115.76

117.85

120.01

122.07

124.11

126.12

128.12

130.14

132.15

134.11

136.31

138.36

140.59

142.95

145.35

147.87

150.86

155.04

162.04

177.99

382.73

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

1600

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

0 100 200 300 400 500 600 700 800 input node 10

flat

0.0060238

1.2792

1.6698

1.9097

2.0893

2.2244

2.3258

2.4138

2.4809

2.5387

2.5943

2.6468

2.6926

2.7323

2.7673

2.7969

2.8253

2.8491

2.8689

2.8892

2.9067

2.9207

2.9369

2.9517

2.9636

2.9753

2.9852

2.9949

3.0044

3.0141

3.0229

3.0313

3.039

3.046

3.0537

3.0607

3.0673

3.0734

3.079

3.0848

3.0911

3.0966

3.1019

3.1072

3.1119

3.1167

3.122

3.1269

3.132

3.1364

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

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 11

flat

2.8687e-06

0.012842

0.027399

0.044158

0.059488

0.074837

0.088567

0.10504

0.12073

0.13548

0.15136

0.16535

0.17784

0.19003

0.20215

0.21286

0.22476

0.23466

0.2465

0.25765

0.26801

0.27972

0.29111

0.30094

0.31167

0.32259

0.33308

0.34491

0.35543

0.36645

0.37883

0.38894

0.40046

0.41322

0.42546

0.43689

0.44782

0.46104

0.47562

0.49074

0.50623

0.52325

0.5398

0.5612

0.58467

0.60931

0.63736

0.66818

0.71528

0.7876

1.1301

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

0 200 400 600 800 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

0 100 200 300 400 500 600 700 800 input node 12

flat

0.2 0.22865

0.24926

0.26707

0.28298

0.29855

0.31151

0.32413

0.33738

0.34907

0.36063

0.37189

0.38236

0.39349

0.40321

0.41115

0.41834

0.42549

0.43243

0.4401

0.44708

0.45476

0.46215

0.46991

0.47737

0.48506

0.49317

0.50061

0.50921

0.51814

0.52799

0.53722

0.54742

0.55572

0.56674

0.57683

0.58768

0.60001

0.61432

0.62795

0.64296

0.65795

0.67314

0.68865

0.70657

0.7252

0.75135

0.78025

0.81246

0.86746

1.1345

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 13

flat

20.029

22.262

23.585

24.588

25.399

26.233

27.019

27.776

28.479

29.144

29.797

30.447

31.066

31.725

32.405

33.102

33.76

34.441

34.985

35.595

36.165

36.856

37.519

38.162

38.83

39.544

40.258

40.989

41.732

42.586

43.302

44.169

45.063

46.065

47.071

48.13

49.297

50.49

51.783

53.251

54.952

56.698

58.618

60.936

63.709

66.871

69.893

74.631

81.987

92.243

232.72

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

1400

1600

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 14

flat

10.009

11.032

11.729

12.348

13.043

13.647

14.226

14.755

15.388

15.91

16.461

16.943

17.564

18.078

18.608

19.169

19.757

20.292

20.832

21.376

21.894

22.407

22.978

23.474

24.023

24.578

25.153

25.687

26.223

26.767

27.371

27.961

28.444

29.089

29.725

30.386

31.131

31.924

32.784

33.665

34.528

35.545

36.605

37.85

39.459

41.152

43.26

45.676

49.44

56.534

124.81

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer