< 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 0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

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 50 100 150 200 250 300 350 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 = 19.0%, max possible = 26.0%

< 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 10 20 30 40 50 60 70 80 90 input node 2

flat

56.69

66.393

70.36

73.016

75.054

76.652

77.151

79.773

81.009

83.373

84.759

87.815

89.334

91.652

92.929

94.074

96.321

98.477

99.937

101.94

103.87

105.62

107.11

109.21

111.36

113.39

115.24

117.33

119.85

121.73

123.98

125.7

127.61

130.07

132.55

135.1

138.36

140.97

144.07

147.86

151.85

156.76

159.55

164.78

170.75

178.06

185.46

196.6

213.04

250.03

524.6

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 3

flat

20.001

20.741

21.208

21.5

21.842

22.39

22.815

23.128

23.605

23.962

24.471

24.88

25.321

25.567

25.94

26.285

26.67

27.089

27.317

27.785

28.114

28.511

28.88

29.228

29.748

30.042

30.415

30.741

31.254

31.673

32.143

32.649

33.122

33.507

33.838

34.335

34.881

35.433

35.984

36.562

36.941

37.659

38.577

39.375

40.303

41.45

43.13

45.397

47.801

51.297

95.003

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 20 40 60 80 100 120

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 4

flat

10 10.337

10.45

10.553

10.792

10.99

11.434

11.545

11.735

11.997

12.306

12.503

12.782

13.224

13.665

13.776

14.023

14.521

14.99

15.525

15.827

16.182

16.706

16.93

17.428

17.908

18.423

19.025

19.535

19.985

20.231

20.514

20.709

21.1

21.423

21.777

22.155

22.665

22.857

23.284

23.799

24.32

24.867

25.308

25.793

26.363

27.016

28.088

29.37

30.78

39.623

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 5

flat

2.0617

3.4598

3.807

4.2391

4.6053

4.7912

4.9304

5.1243

5.2804

5.3787

5.4618

5.5386

5.6318

5.7774

5.9174

6.0128

6.1467

6.2814

6.3849

6.5043

6.6084

6.6642

6.7753

6.8606

6.8787

6.9736

7.0557

7.124

7.1881

7.2277

7.3236

7.394

7.437

7.5555

7.6597

7.7721

7.8852

7.98

8.0848

8.1899

8.2394

8.3904

8.5302

8.7054

8.8205

8.9509

9.1841

9.4102

9.6956

10.294

16.524

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 20 40 60 80 100 120

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 6

flat

25.013

27.633

29.783

31.258

32.279

33.323

34.699

35.509

36.51

37.58

38.657

39.646

40.425

42.024

42.633

43.102

44.027

44.898

45.854

46.805

47.388

48.06

48.571

49.431

50.198

50.983

52.167

53.524

54.366

55.133

55.971

56.787

57.542

58.455

59.863

61.101

62.303

63.481

64.669

65.862

66.981

68.645

70.481

72.079

74.058

76.184

80.248

84.093

90.985

101.2

178.02

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 7

flat

30.251

33.64

34.749

36.139

37.384

38.387

38.92

39.35

40.079

40.62

41.733

42.774

43.909

44.645

45.466

46.202

47.399

48.598

49.596

50.952

52.597

54.171

55.347

56.513

57.697

58.614

59.418

61.012

62.387

63.663

65.412

66.917

68.659

70.19

72.043

74.671

76.575

78.251

81.499

84.099

87.458

90.284

94.487

98.478

103.62

108.97

115.73

122.13

136.35

156.47

309.66

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 8

flat

7.6197

30.178

31.999

33.435

33.857

34.967

35.776

36.837

37.589

38.209

38.702

38.963

39.588

39.805

40.766

41.67

42.552

43.082

43.716

44.479

45.281

46.067

46.822

47.883

48.749

49.436

50.337

51.318

52.22

53.296

54.163

54.963

55.982

56.832

57.886

58.487

59.716

60.856

62.086

63.019

64.347

65.777

67.749

69.701

71.992

74.28

77.799

83.086

90.192

103.97

217.59

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 9

flat

56.69

66.393

69.909

71.472

74.312

75.241

77.028

78.625

79.774

80.958

82.188

83.628

85.008

87.346

88.649

90.061

91.653

92.829

93.459

94.468

95.962

97.383

98.773

100.13

101.33

102.93

104.43

105.7

106.75

108.69

110.36

111.9

113.32

114.88

116.11

117.15

118.55

120.3 122 123.91

125.39

127.4

128.93

130.93

133.19

136.2

139.79

142.9

147.85

158.17

271.54

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 10

flat

0.38035

1.2951

1.6645

1.8952

2.0651

2.1944

2.2818

2.3802

2.4473

2.5222

2.5672

2.6224

2.6704

2.7184

2.761

2.788

2.8096

2.8323

2.8487

2.8625

2.8802

2.8963

2.9131

2.9285

2.9472

2.9586

2.9687

2.9801

2.9942

3.0053

3.0137

3.0218

3.0304

3.0374

3.0444

3.0559

3.0632

3.0712

3.0731

3.0772

3.0835

3.0899

3.0983

3.102

3.1102

3.1137

3.1206

3.1278

3.1323

3.137

3.1416

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 20 40 60 80 100 120

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 11

flat

2.5258e-05

0.019676

0.036746

0.051149

0.070329

0.086333

0.10643

0.12631

0.14161

0.16086

0.17344

0.19754

0.2175

0.23644

0.25607

0.26671

0.28387

0.30024

0.3184

0.33218

0.34449

0.356

0.36601

0.37675

0.38676

0.39344

0.40111

0.41007

0.41876

0.42547

0.43164

0.44249

0.45242

0.46088

0.46727

0.47568

0.48576

0.49925

0.51489

0.52492

0.53584

0.54965

0.57206

0.58304

0.59966

0.62269

0.64902

0.6712

0.70668

0.77444

1.1101

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 12

flat

0.21933

0.40372

0.41135

0.41748

0.42406

0.43046

0.43729

0.44107

0.44659

0.4526

0.45878

0.46239

0.46861

0.47372

0.47774

0.48261

0.48909

0.49217

0.49752

0.50244

0.50806

0.51335

0.52059

0.52703

0.53243

0.54051

0.54984

0.55651

0.56301

0.57181

0.57878

0.58801

0.59792

0.60851

0.61689

0.62672

0.63707

0.64613

0.65406

0.66204

0.6731

0.68565

0.70309

0.71674

0.72827

0.74248

0.76311

0.79195

0.82484

0.88358

1.1537

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 13

flat

20.177

22.205

23.343

24.328

25.3

26.046

26.814

27.375

28.25

28.853

29.554

29.995

30.401

30.905

31.395

32.134

32.656

33.445

34.149

34.768

35.249

35.592

36.173

36.647

37.632

38.475

39.304

39.917

40.63

41.294

42.099

43.048

43.841

44.977

46.015

46.529

47.583

48.468

49.779

50.857

52.035

53.365

55.333

58.159

60.246

64.044

67.658

73.935

80.178

88.661

166.65

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 20 40 60 80 100 120 140

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 14

flat

10.009

10.584

11.332

11.733

12.315

12.767

13.815

13.962

14.967

15.85

16.548

17.35

17.73

18.011

18.354

18.852

19.287

19.783

20.355

20.724

21.214

21.555

21.749

22.138

22.616

23.207

23.901

24.454

25.015

25.406

25.93

26.404

27.003

27.465

28.008

28.397

29.192

29.81

30.593

31.559

32.157

33.205

34.161

35.237

36.559

38.327

40.805

43.703

47.362

52.339

89.626

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 20 40 60 80 100 120 140 160

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 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

input layer hidden layer

1

output layer