< 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

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 1000

2000

3000

4000

5000

6000

7000

8000

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 = 33.2%, max possible = 37.3%

< 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

60.002

65.914

68.603

70.761

72.577

74.226

75.568

77.001

78.376

79.703

80.97

82.537

84.368

86.473

88.976

91.654

94.941

98.394

101.81

104.64

108.26

112.09

115.81

119.72

123.17

126.89

130.35

133.39

136.62

139.89

142.97

145.83

148.95

151.79

155.04

158.15

161.37

165.09

168.71

172.65

177.36

182.22

187.54

194.07

201.36

210.07

221.3

235.48

256.25

292.46

815.51

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 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

0 100 200 300 400 500 600 700 800 900 input node 3

flat

20 20.716

21.289

21.869

22.346

22.831

23.265

23.724

24.198

24.682

25.111

25.5

25.948

26.443

26.954

27.388

27.953

28.513

29.032

29.577

30.235

30.793

31.466

32.092

32.744

33.434

34.108

34.827

35.521

36.256

37.006

37.755

38.578

39.295

40.104

40.961

41.829

42.797

43.783

44.883

45.978

47.163

48.528

50.015

51.543

53.341

55.44

58.264

62.279

70.209

215.28

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 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 10.287

10.51

10.785

11.086

11.384

11.667

11.95

12.224

12.536

12.86

13.228

13.594

13.975

14.418

14.864

15.292

15.744

16.255

16.766

17.314

17.885

18.423

19.003

19.648

20.224

20.676

21.266

21.767

22.278

22.87

23.442

24.065

24.664

25.283

25.9

26.513

27.119

27.754

28.341

29.027

29.778

30.527

31.357

32.283

33.338

34.572

36.096

38.312

42.84

113.63

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 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

0.95971

3.1997

3.82

4.1861

4.4509

4.6652

4.8674

5.045

5.193

5.3149

5.4259

5.5272

5.6383

5.7437

5.837

5.9328

6.0161

6.1122

6.207

6.286

6.388

6.487

6.575

6.663

6.7634

6.8598

6.9665

7.0597

7.1729

7.2729

7.3814

7.4839

7.615

7.7267

7.8484

7.9695

8.0839

8.2141

8.339

8.4615

8.5889

8.7288

8.8686

9.0235

9.1997

9.3793

9.6163

9.9153

10.35

11.126

18.766

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

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 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

0 100 200 300 400 500 600 700 800 900 input node 6

flat

15.007

25.732

28.04

29.819

31.313

32.511

33.572

34.564

35.453

36.329

37.081

37.866

38.589

39.354

40.124

40.872

41.743

42.728

43.649

44.546

45.795

47.152

48.527

49.894

51.364

53.066

54.697

56.336

57.877

59.305

60.94

62.587

64.264

65.881

67.544

69.025

70.687

72.269

73.835

75.415

77.084

78.836

80.622

82.692

85.125

88.116

91.831

97.288

104.66

117.33

280.65

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 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

0 100 200 300 400 500 600 700 800 900 input node 7

flat

30.148

33.727

35.102

36.019

36.906

37.655

38.304

38.887

39.597

40.326

41.024

41.785

42.706

43.858

45.15

46.875

48.985

50.722

52.877

55.078

57.11

59.171

61.006

62.61

64.471

66.276

68.163

70.024

71.721

73.291

74.966

76.832

78.768

80.863

83.042

85.696

88.537

91.735

94.828

98.541

102.23

106.37

110.93

116.19

122.59

129.82

138.56

149.76

167.87

199.27

606.5

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 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

0 100 200 300 400 500 600 700 800 900 input node 8

flat

2.0594

29.906

32.539

33.829

34.647

35.429

36.18

36.869

37.465

38.032

38.573

39.123

39.745

40.446

41.168

41.957

42.793

43.727

44.773

46.14

47.469

48.621

49.894

51.351

52.883

54.388

55.993

57.479

59.039

60.521

61.829

63.32

64.807

66.169

67.577

69.1

70.522

71.934

73.26

74.719

76.325

78.04

79.889

81.89

84.287

87.241

91.033

96.446

104.52

118.73

356.26

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

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 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

0 100 200 300 400 500 600 700 800 900 input node 9

flat

49.255

65.322

68.14

70.14

71.797

73.466

74.821

75.975

77.113

78.372

79.464

80.652

81.98

83.196

84.862

86.682

88.576

90.495

92.969

95.931

98.994

101.93

104.83

108.08

110.97

114.14

117.1

119.72

122.43

125.15

128.09

130.71

133.25

135.89

138.28

140.69

142.95

145.29

147.44

149.68

151.95

154.44

156.87

159.32

161.98

165.16

168.52

173.05

179.98

194.77

582.81

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

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 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

1.4593

1.8177

2.0283

2.1793

2.3037

2.3949

2.4707

2.5354

2.5913

2.6368

2.6794

2.7184

2.7541

2.7852

2.8144

2.8392

2.8594

2.8801

2.8967

2.9129

2.9279

2.9423

2.9563

2.9688

2.9801

2.9902

2.999

3.0085

3.0178

3.0269

3.035

3.0427

3.0496

3.0567

3.0634

3.0697

3.0757

3.0815

3.0877

3.0935

3.099

3.1042

3.1092

3.1142

3.119

3.1238

3.1285

3.1324

3.1371

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 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

2.8687e-06

0.010397

0.021987

0.033161

0.045089

0.057612

0.068774

0.080456

0.092291

0.10237

0.11158

0.12152

0.1328

0.14363

0.15329

0.16272

0.17274

0.18296

0.19284

0.20251

0.21297

0.22283

0.23274

0.24244

0.25281

0.26312

0.27388

0.28473

0.29536

0.30659

0.318

0.33047

0.3428

0.35523

0.36777

0.38097

0.39367

0.40755

0.42211

0.43702

0.45476

0.47332

0.49325

0.51321

0.53712

0.56339

0.59643

0.63557

0.685

0.76433

1.1301

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 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

0.10009

0.13402

0.15884

0.1776

0.1954

0.21003

0.22425

0.23765

0.25078

0.2638

0.27601

0.28814

0.29994

0.31032

0.32097

0.33197

0.34387

0.35432

0.36452

0.37498

0.38531

0.39588

0.40478

0.41308

0.42138

0.42921

0.43751

0.44609

0.45547

0.46424

0.47358

0.48264

0.49191

0.50186

0.51263

0.52455

0.53766

0.55015

0.56296

0.57761

0.59237

0.60768

0.62824

0.64935

0.67202

0.69579

0.72151

0.75211

0.79156

0.85501

1.1354

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

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 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

20.015

22.459

23.793

24.954

25.881

26.819

27.614

28.444

29.196

29.942

30.644

31.338

32.097

32.747

33.492

34.252

34.98

35.69

36.471

37.243

38.032

38.803

39.616

40.468

41.314

42.194

42.982

43.857

44.794

45.776

46.742

47.682

48.711

49.737

50.859

52.036

53.229

54.503

55.816

57.304

58.958

60.737

62.633

64.663

67.084

70.192

73.759

78.517

85.569

95.289

272.01

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 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

11.254

11.911

12.526

13.193

13.798

14.401

15.003

15.589

16.165

16.741

17.377

18.071

18.642

19.252

19.954

20.565

21.165

21.752

22.321

22.968

23.588

24.211

24.853

25.482

26.013

26.589

27.221

27.778

28.344

28.945

29.596

30.266

30.95

31.614

32.364

33.068

33.691

34.478

35.325

36.197

37.232

38.371

39.621

40.921

42.582

44.457

47.248

51.183

58.476

137.42

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

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 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