< 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 0.0005

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

-0.6

-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 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 = 33.7%, 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 input node 2

flat

48.648

64.625

67.704

69.939

71.54

73.343

74.741

76.104

77.373

78.554

79.718

81.038

82.545

84.065

86.224

88.69

91.654

94.778

97.456

100.78

104.25

107.67

111.22 115 118.79

122.49

125.94

129.47 133 136.29

139.51

142.7

145.89

149.13

152.32

155.56

158.77

162.29

166.22

170.26

174.7

179.37

185.02

191.56

198.87

207.02

216.64

229.27

246.6

282.21

787.77

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 3

flat

20.001

20.628

21.181

21.734

22.201

22.612

23.09

23.547

23.913

24.397

24.823

25.29

25.639

26.062

26.487

26.928

27.325

27.845

28.32

28.856

29.369

29.867

30.466

31.154

31.765

32.372

33.087

33.785

34.444

35.223

35.94

36.696

37.562

38.381

39.288

40.188

41.129

42.077

43.167

44.303

45.573

46.9

48.255

49.848

51.58

53.504

55.651

58.296

61.955

68.082

161.65

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

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 4

flat

10 10.241

10.452

10.665

10.906

11.147

11.408

11.677

11.967

12.267

12.634

12.915

13.315

13.666

14.024

14.381

14.786

15.2

15.542

16.003

16.509

16.936

17.465

18.012

18.543

19.089

19.647

20.211

20.689

21.218

21.713

22.214

22.733

23.281

23.822

24.396

24.942

25.526

26.095

26.661

27.3

27.945

28.671

29.479

30.415

31.405

32.604

34.033

35.928

39.234

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

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

1.1002

3.0825

3.6261

4.0337

4.3211

4.5563

4.7385

4.9155

5.0808

5.2327

5.3589

5.4725

5.5719

5.6783

5.7793

5.881

5.9718

6.0618

6.1555

6.2426

6.3231

6.414

6.5051

6.5876

6.6834

6.7743

6.8666

6.9626

7.0562

7.1617

7.2738

7.3938

7.5173

7.6289

7.7497

7.8827

8.0115

8.1353

8.2632

8.3981

8.5414

8.6813

8.8333

8.9964

9.1877

9.3893

9.6259

9.9317

10.356

11.124

18.711

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

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

25.214

27.16

28.928

30.537

31.725

32.832

33.851

34.78

35.602

36.413

37.031

37.759

38.46

39.276

39.949

40.664

41.448

42.337

43.274

44.258

45.489

46.715

47.928

49.232

50.636

52.308

53.989

55.654

57.287

58.991

60.711

62.408

64.105

65.76

67.455

69.215

71.089

72.868

74.71

76.579

78.44

80.565

82.989

85.573

88.378

92.255

97.122

104.68

116.4

274.84

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

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 7

flat

30.168

33.463

34.741

35.679

36.514

37.22

37.896

38.57

39.171

39.703

40.318

40.975

41.714

42.604

43.889

45.068

46.59

48.392

50.543

52.766

54.946

57.061

58.998

60.961

62.828

64.71

66.588

68.445

70.267

72.112

73.979

75.91

77.77

79.793

82.065

84.438

87.275

90.424

93.557

96.935

100.5

104.46

108.78

113.76

119.51

126.21

134.55

145.91

161.2

188.56

469.73

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

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 8

flat

0.67828

28.81

31.807

33.085

34.056

34.925

35.591

36.216

36.871

37.436

38.021

38.55

39.126

39.663

40.2

40.811

41.517

42.273

43.295

44.281

45.27

46.54

47.938

49.206

50.68

52.2

53.647

55.2

56.71

58.193

59.766

61.373

62.974

64.441

66.01

67.445

68.942

70.52

72.165

73.707

75.365

77.156

79.098

81.275

83.696

86.64

90.358

95.327

103.16

115.95

329.84

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 9

flat

48.245

64.179

67.204

69.108

70.662

72.212

73.86

75.021

76.12

77.196

78.241

79.321

80.302

81.508

82.74

84.079

85.958

87.984

90.078

92.219

94.832

97.262

100.21

103.09

106.14

109.12

112.03

115.2

118.11

121.01

123.67

126.49

129.07

131.68

134.33

136.96

139.53

142.1

144.4

146.83

149.42 152 154.63

157.37

160.46

163.89

167.78

172.34

178.3

189.26

391.96

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

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 10

flat

0.0054489

1.4253

1.7882

2.0055

2.1593

2.2753

2.374

2.4499

2.5175

2.5728

2.6219

2.6675

2.7108

2.7482

2.779

2.8074

2.8323

2.8538

2.8739

2.8916

2.9086

2.9249

2.9405

2.9543

2.9678

2.9799

2.9901

3.0006

3.0103

3.0192

3.0269

3.0344

3.0418

3.0489

3.0562

3.0629

3.0699

3.0756

3.0814

3.0873

3.0929

3.0982

3.1035

3.1082

3.1135

3.1179

3.1225

3.1274

3.1321

3.1366

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

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 input node 11

flat

1.1325e-05

0.011154

0.024292

0.038277

0.051667

0.066214

0.080215

0.094168

0.10725

0.121

0.1338

0.14698

0.1592

0.17184

0.18398

0.19488

0.20457

0.2137

0.22337

0.23251

0.24203

0.25206

0.26154

0.27119

0.27982

0.2905

0.30174

0.31225

0.32306

0.33401

0.34519

0.35733

0.36909

0.38134

0.39283

0.4057

0.41785

0.43137

0.44504

0.46004

0.47528

0.49335

0.51237

0.53022

0.55178

0.58022

0.61347

0.65039

0.7002

0.7747

1.132

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

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 12

flat

0.20001

0.21566

0.22948

0.24096

0.25298

0.26471

0.27557

0.28631

0.29683

0.3074

0.31817

0.32836

0.33853

0.3483

0.35878

0.36866

0.37901

0.38916

0.39832

0.40699

0.41442

0.42117

0.42862

0.43692

0.44446

0.45236

0.46139

0.47029

0.47873

0.48773

0.49763

0.50694

0.51716

0.5264

0.53768

0.54988

0.56139

0.57394

0.58681

0.60046

0.61593

0.63271

0.65002

0.6681

0.6876

0.7134

0.739

0.76627

0.80842

0.86002

1.1537

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

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 13

flat

20.003

22.324

23.608

24.643

25.543

26.423

27.283

28.084

28.819

29.564

30.234

30.902

31.651

32.354

33.108

33.853

34.623

35.354

36.061

36.876

37.687

38.504

39.346

40.135

41.021

41.981

42.881

43.82

44.873

45.822

46.857

47.895

48.986

50.064

51.214

52.378

53.781

55.108

56.565

58.129

59.767

61.397

63.295

65.529

68.131

71.308

74.815

79.044

85.36

95.416

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

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

11.087

11.733

12.447

13.058

13.67

14.24

14.813

15.393

15.97

16.619

17.211

17.737

18.3

18.873

19.361

19.988

20.587

21.197

21.714

22.27

22.844

23.391

23.926

24.495

25.042

25.576

26.127

26.686

27.231

27.735

28.307

28.895

29.503

30.133

30.743

31.413

32.15

32.888

33.755

34.626

35.619

36.635

37.81

39.118

40.715

42.698

45.136

48.923

55.429

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 0.9

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

1

2

3

4

5

6

7

8

9

10 input layer hidden layer

1

output layer