< 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

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

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 = 33.4%, 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

0 200 400 600 800 1000

input node 2

flat

60.005

65.552

68.611

70.612

72.4

74.145

75.409

76.821

78.193

79.515

80.908

82.693

84.659

87.1

89.784

92.988

96.397

99.873

103.56

106.91

110.35

113.84

117.66

120.98

124.65

128.22

131.66

134.89

138.23

141.27

144.3

147.28

150.35

153.1

155.85

158.85

161.99

165.45

169.13

173.48

178.39

183.47

188.99

195.17

203.01

211.79

222.18

237.06

259.14

299.78

853.96

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 20.785

21.455

22.016

22.495

22.91

23.365

23.83

24.313

24.816

25.281

25.756

26.284

26.806

27.273

27.799

28.274

28.807

29.351

29.903

30.509

31.104

31.712

32.307

33.029

33.645

34.38

35.107

35.75

36.478

37.119

37.874

38.609

39.314

40.082

40.814

41.477

42.312

43.247

44.176

45.146

46.247

47.411

48.712

50.177

51.852

53.792

56.512

60.602

67.918

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

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

0 200 400 600 800 1000 input node 4

flat

10 10.269

10.491

10.761

11.065

11.384

11.658

11.96

12.284

12.592

12.992

13.401

13.727

14.058

14.505

14.979

15.445

15.908

16.446

16.926

17.504

17.991

18.627

19.205

19.88

20.506

21.132

21.714

22.248

22.873

23.504

24.138

24.78

25.445

26.127

26.781

27.422

28.066

28.72

29.42

30.148

30.877

31.707

32.615

33.536

34.565

35.851

37.417

39.964

44.693

102.01

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

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 5

flat

0.92617

3.1336

3.788

4.1467

4.4076

4.6292

4.814

5.0009

5.1359

5.2623

5.3789

5.4947

5.5949

5.697

5.798

5.9089

6.0055

6.0975

6.1939

6.2769

6.3761

6.4771

6.5731

6.6636

6.7623

6.8603

6.9674

7.069

7.1863

7.2944

7.4103

7.5104

7.6268

7.7431

7.8705

7.992

8.1158

8.2379

8.3614

8.4925

8.6204

8.7541

8.8916

9.0316

9.2143

9.4086

9.6404

9.9429

10.381

11.239

18.284

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

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 6

flat

15.009

25.535

27.693

29.459

31.053

32.191

33.312

34.318

35.182

36.013

36.786

37.598

38.3

39.181

40.077

40.859

41.77

42.776

43.745

44.859

46.085

47.467

48.946

50.372

52.011

53.736

55.34

56.831

58.467

59.818

61.513

63.19

64.786

66.393

67.971

69.517

71.131

72.67

74.255

75.777

77.094

78.679

80.433

82.507

84.769

87.349

91.051

95.833

102.84

115.15

305.09

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

0 200 400 600 800 1000

input node 7

flat

30.123

33.642

35.006

35.969

36.893

37.681

38.447

39.135

39.752

40.382

41.234

42.077

43.058

44.334

45.614

47.465

49.628

51.723

53.8

55.96

57.945

60.03

61.749

63.482

65.234

67.052

68.889

70.6

72.351

74.025

75.814

77.54

79.392

81.471

83.795

86.625

89.732

92.985

96.177

99.737

103.54

107.59

112.29

117.67

124.32

131.74

141.09

153.49

172.25

207.56

554.17

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

2.8334

29.405

32.19

33.48

34.448

35.233

36.041

36.771

37.386

37.982

38.593

39.143

39.715

40.379

41.218

42.065

42.843

43.727

44.856

46.158

47.532

49.014

50.464

51.951

53.456

55.008

56.53

58.047

59.46

60.952

62.232

63.655

65.082

66.487

67.921

69.281

70.69

72.137

73.596

75.043

76.473

78.056

79.731

81.755

84.116

87.094

90.945

96.301

104.61

120.39

373.75

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

48.745

65.017

68.013

69.985

71.663

73.287

74.677

75.77

77.045

78.27

79.448

80.663

82.133

83.688

85.332

87.597

89.505

92.003

94.573

97.362

100.45

103.35

106.25

109.2

112.19

115.15

118.08

120.51

123.33

126.1

128.87

131.48

134.07

136.55 139 141.37

143.71

146.01

148.26

150.6

152.79

154.9

157.05

159.45

162.07

165.11

168.48

172.98

179.78

198.08

493.49

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

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

0.0050833

1.3417

1.7737

2.0021

2.1537

2.2767

2.374

2.4488

2.516

2.5683

2.6207

2.6679

2.7089

2.7428

2.7735

2.8028

2.8301

2.8518

2.872

2.8913

2.9087

2.9244

2.9389

2.9523

2.9659

2.9771

2.9874

2.9969

3.0074

3.0162

3.0248

3.0324

3.04

3.0472

3.0551

3.0618

3.0686

3.0747

3.0807

3.0866

3.0924

3.0979

3.1029

3.1079

3.1129

3.1175

3.1229

3.1277

3.1313

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 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

4.8876e-06

0.011676

0.024605

0.038109

0.052481

0.066554

0.079789

0.094497

0.10736

0.11929

0.13257

0.14597

0.15784

0.16958

0.18017

0.19091

0.20199

0.21233

0.22291

0.23331

0.24353

0.25334

0.26352

0.27434

0.28493

0.29481

0.30508

0.31552

0.3263

0.33745

0.34912

0.3605

0.37189

0.38401

0.39498

0.40795

0.42038

0.43407

0.44701

0.46329

0.47797

0.49659

0.51427

0.53613

0.55825

0.58467

0.61588

0.65286

0.70354

0.77562

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 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

0 100 200 300 400 500 600 700 800 900 input node 12

flat

0.10261

0.18361

0.20805

0.22696

0.2428

0.25747

0.27137

0.28434

0.29586

0.30759

0.31848

0.32992

0.34056

0.35114

0.36121

0.37198

0.38164

0.39068

0.40061

0.40826

0.41623

0.42367

0.4303

0.43822

0.44644

0.45456

0.46273

0.47109

0.47794

0.48704

0.49601

0.50514

0.51472

0.52572

0.5372

0.54752

0.55918

0.57193

0.58729

0.60101

0.61604

0.63359

0.65039

0.67047

0.69016

0.71321

0.74057

0.7685

0.80245

0.8642

1.1341

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 13

flat

20.047

22.555

23.966

25.129

26.141

27.144

28.083

28.865

29.621

30.431

31.113

31.835

32.658

33.478

34.286

35.066

35.826

36.508

37.338

38.16

38.881

39.718

40.475

41.296

42.158

43.044

43.839

44.683

45.554

46.45

47.389

48.304

49.289

50.283

51.288

52.448

53.652

54.926

56.115

57.585

59.004

60.755

62.695

64.858

67.184

69.587

73.279

78.194

85.298

94.66

394.48

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

0 100 200 300 400 500 600 700 800 input node 14

flat

10.012

11.099

11.935

12.564

13.329

13.908

14.625

15.262

15.948

16.613

17.266

17.95

18.579

19.181

19.876

20.603

21.293

21.973

22.605

23.232

23.845

24.517

25.138

25.793

26.438

27.071

27.722

28.224

28.828

29.48

30.136

30.771

31.439

32.139

32.847

33.447

34.166

34.925

35.76

36.564

37.514

38.613

39.777

41.047

42.552

44.249

46.296

49.036

53.044

60.244

130.66

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

1

2

3

4

5

6

7

8

9

10 input layer hidden layer

1

output layer