< 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

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 = 30.9%, max possible = 37.8%

< 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

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

flat

60.002

65.253

68.106

70.065

71.517

73.231

74.427

75.572

76.848

77.908

79.115

80.283

81.545

82.714

84.26

85.999

87.9

90.04

92.056

94.434

96.749

98.886

100.83

102.91

104.8

106.68

108.7

110.83

112.91 115 117.18

119.35

121.34

123.59

126.02

128.66

131.54

134.8

138.16

142.16

146.44

151.29

156.04

162.14

169.27

176.93

187.91

202.69

224.57

263.11

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

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 3

flat

20 20.577

21.084

21.574

21.997

22.385

22.782

23.151

23.481

23.826

24.23

24.598

25.019

25.363

25.702

26.068

26.401

26.824

27.258

27.65

28.007

28.404

28.802

29.196

29.659

30.077

30.56

31.038

31.492

31.984

32.481

32.998

33.548

34.121

34.736

35.325

35.982

36.758

37.507

38.334

39.171

40.125

41.055

42.241

43.629

45.347

47.378

50.416

54.491

62.879

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

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 input node 4

flat

10 10.21

10.441

10.651

10.898

11.091

11.322

11.55

11.759

12.02

12.271

12.559

12.804

13.06

13.356

13.613

13.875

14.155

14.453

14.802

15.138

15.442

15.736

16.021

16.404

16.751

17.092

17.498

17.89

18.214

18.645

19.049

19.497

19.977

20.341

20.784

21.246

21.69

22.132

22.688

23.276

23.908

24.559

25.315

26.186

27.064

28.151

29.58

31.433

34.828

71.486

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 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

1.2312

2.9031

3.3503

3.7388

4.047

4.2624

4.4791

4.6418

4.7978

4.9493

5.0818

5.2041

5.3136

5.4212

5.5075

5.5824

5.6666

5.7639

5.8455

5.9224

6.0032

6.0726

6.1471

6.229

6.3034

6.3804

6.4523

6.5332

6.6149

6.6911

6.772

6.8603

6.9349

7.0216

7.1027

7.1932

7.2907

7.3804

7.4763

7.5745

7.6824

7.7957

7.9205

8.0591

8.1967

8.3661

8.5737

8.8374

9.2079

9.9412

20.035

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 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

15.005

24.129

26.604

28.174

29.712

30.928

32.052

32.964

33.881

34.677

35.341

36.065

36.724

37.31

37.947

38.586

39.322

39.906

40.5

41.168

41.934

42.616

43.235

44.029

44.878

45.798

46.722

47.725

48.703

49.637

50.51

51.532

52.535

53.584

54.572

55.633

56.655

57.728

58.759

59.906

61.148

62.522

64.02

65.578

67.564

69.997

73.049

76.737

82.54

92.656

218.6

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

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 7

flat

30.148

33.706

34.94

35.872

36.587

37.315

37.944

38.523

39.025

39.477

40.099

40.668

41.324

41.972

42.79

43.591

44.66

45.616

46.89

48.072

49.321

50.709

51.991

53.29

54.589

55.825

57.143

58.291

59.683

61.003

62.331

63.82

65.609

67.679

70.093

72.668

75.321

78.248

81.322

84.572

88.228

92.428

97.077

102.05

108.2

115.07

123.97

136.06

153.57

186.99

486.93

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 8

flat

1.8387

27.203

30.914

32.653

33.621

34.429

35.141

35.771

36.335

36.838

37.339

37.833

38.323

38.832

39.291

39.815

40.336

40.92

41.459

42.099

42.773

43.472

44.21

45.045

45.889

46.795

47.687

48.54

49.382

50.38

51.256

52.209

53.164

54.052

54.961

55.953

56.987

57.972

59.092

60.206

61.327

62.725

64.257

65.984

68.16

70.838

74.416

78.849

85.954

98.887

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 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

64.566

67.358

69.067

70.609

72.061

73.496

74.51

75.547

76.641

77.561

78.554

79.564

80.652

81.637

82.661

83.768

85.086

86.476

87.685

89.221

90.763

92.522

94.28

96.128

97.814

99.357

101.09

102.62

104.24

105.73

107.38 109 110.55

112.15

113.69

115.21

116.78

118.49

119.96

121.7

123.42

125.36

127.43

129.86

132.62

136.32

141.59

150.17

167.77

424.39

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

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 10

flat

0.0060238

1.1905

1.5611

1.8107

1.9965

2.1321

2.2414

2.3383

2.4199

2.4853

2.5445

2.599

2.6478

2.6953

2.7358

2.7715

2.8015

2.8279

2.8543

2.8766

2.8974

2.9143

2.9307

2.9469

2.9604

2.9729

2.984

2.9934

3.0029

3.0123

3.0207

3.0285

3.0368

3.044

3.0522

3.0596

3.0662

3.0726

3.0785

3.0851

3.0912

3.0968

3.1018

3.1078

3.1134

3.1182

3.1233

3.1282

3.1321

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

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

1.9193e-05

0.0096847

0.02328

0.039161

0.057223

0.073633

0.089775

0.10455

0.11966

0.13628

0.15279

0.16734

0.18157

0.19615

0.20941

0.22259

0.23407

0.2462

0.25833

0.26986

0.28107

0.29274

0.30385

0.31555

0.32733

0.33924

0.35002

0.3608

0.37274

0.38453

0.3964

0.40841

0.42171

0.43373

0.44659

0.45814

0.47056

0.48314

0.4978

0.51255

0.52794

0.54024

0.55675

0.57673

0.59699

0.62296

0.64816

0.68172

0.72442

0.79523

1.1414

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 input node 12

flat

0.20003

0.24001

0.26574

0.28445

0.30387

0.32117

0.3364

0.35069

0.36279

0.37622

0.38884

0.39992

0.40969

0.41739

0.42557

0.43362

0.44087

0.44821

0.45674

0.46501

0.47231

0.47934

0.48655

0.49351

0.50138

0.5095

0.51747

0.52498

0.53365

0.54229

0.55078

0.55966

0.56885

0.57774

0.5879

0.59746

0.60938

0.62103

0.63351

0.64539

0.65869

0.67156

0.68858

0.70505

0.72163

0.74096

0.76348

0.79115

0.826

0.87711

1.1476

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

0 100 200 300 400 500 600 700 input node 13

flat

20.003

22.121

23.215

24.194

25.092

25.829

26.575

27.288 28 28.604

29.226

29.765

30.347

30.906

31.423

32.028

32.581

33.151

33.75

34.369

34.985

35.557

36.19

36.848

37.558

38.293

39.013

39.811

40.585

41.423

42.329

43.307

44.219

45.259

46.367

47.45

48.697

50.166

51.789

53.456

55.251

57.161

59.213

61.745

64.727

68.143

71.539

77.032

84.296

93.903

230.53

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 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

11.088

11.66

12.207

12.74

13.251

13.746

14.187

14.685

15.143

15.594

16.026

16.483

16.868

17.298

17.737

18.147

18.578

19.025

19.432

19.955

20.46

20.929

21.42

21.835

22.329

22.811

23.3

23.828

24.355

24.883

25.435

25.961

26.553

27.202

27.809

28.388

29.129

29.894

30.708

31.534

32.49

33.447

34.696

36.17

38.014

39.932

42.75

47.123

54.028

118.58

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 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

12 input layer hidden layer

1

output layer