< 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

0 500 1000

1500

2000

2500

3000

3500

4000 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 = 37.5%

< 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 input node 2

flat

47.175

64.741

68.15

70.19

71.86

73.508

75.047

76.236

77.454

78.848

80.078

81.466

82.853

84.606

86.571

88.927

92.037

95.067

98.274

101.51

104.68

108.1

111.59

115.5

119.44

122.85

126.26

129.72

133.11

136.34

139.44

142.76

145.93

149.03

152.51

155.89

159.32

163.09

167.28

171.53

175.87

180.97

186.46

192.79

200.64

208.94

218.41

232.48

251.72

285.73

782.08

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

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 0.4 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 3

flat

20 20.657

21.225

21.745

22.178

22.634

23.073

23.473

23.875

24.313

24.794

25.201

25.584

25.952

26.43

26.908

27.373

27.832

28.302

28.83

29.32

29.89

30.497

31.082

31.714

32.373

33.113

33.817

34.612

35.401

36.26

37.146

38.045

38.928

39.932

41.038

42.177

43.367

44.707

46.006

47.48

48.881

50.658

52.397

54.375

56.591

59.186

62.414

66.67

73.422

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

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 0.4 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 4

flat

10 10.248

10.474

10.762

11.028

11.322

11.562

11.849

12.165

12.462

12.793

13.094

13.462

13.776

14.133

14.458

14.85

15.267

15.649

16.067

16.504

16.943

17.437

17.89

18.36

18.798

19.265

19.741

20.183

20.54

20.984

21.424

21.862

22.308

22.736

23.193

23.648

24.156

24.712

25.295

25.899

26.521

27.254

27.944

28.73

29.698

30.869

32.248

34.201

37.386

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

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 0.4 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 5

flat

0.95135

3.0198

3.5913

3.9775

4.2763

4.5193

4.7141

4.9218

5.0773

5.2097

5.3414

5.4515

5.5519

5.6421

5.7452

5.8423

5.9417

6.0391

6.1303

6.2175

6.2944

6.3913

6.4816

6.5746

6.6715

6.7659

6.8535

6.959

7.056

7.1708

7.2723

7.3918

7.5105

7.6239

7.7627

7.8836

8.0113

8.1406

8.2685

8.4088

8.5422

8.6886

8.8388

8.9986

9.1852

9.3894

9.6375

9.9399

10.387

11.15

19.606

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

0 100 200 300 400 500 600 700 800 900

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 0.4 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 6

flat

15.005

25.071

27.107

28.707

30.394

31.638

32.752

33.777

34.682

35.433

36.227

36.889

37.658

38.471

39.236

39.932

40.698

41.533

42.413

43.219

44.182

45.224

46.602

48.011

49.431

50.729

52.422

54.131

55.662

57.285

58.972

60.625

62.368

64.092

65.755

67.507

69.119

70.937

72.785

74.653

76.487

78.594

80.967

83.493

86.073

89.294

92.923

98.08

105.37

117.49

263.73

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

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 0.4 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 7

flat

30.123

33.614

34.866

35.912

36.665

37.498

38.147

38.713

39.252

39.858

40.571

41.286

42.073

43.057

44.236

45.662

47.314

49.22

51.381

53.596

55.694

57.565

59.426

61.062

62.958

64.864

66.579

68.478

70.345

72.156

74.085

76.13

78.248

80.457

82.852

85.511

88.331

91.301

94.381

97.763

101.51

105.4

109.62

114.6

120.05

126.83

135.64

146.68

162.7

192.55

476.9

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

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 0.4 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 8

flat

0.67828

28.858

31.841

33.173

34.048

34.96

35.679

36.335

36.948

37.508

38.032

38.539

39.098

39.735

40.332

40.902

41.656

42.491

43.506

44.392

45.579

46.809

48.108

49.379

50.812

52.42

53.822

55.389

56.877

58.36

59.83

61.43

62.901

64.446

65.772

67.276

68.823

70.338

72.081

73.856

75.556

77.46

79.373

81.654

84.41

87.562

91.468

96.384

103.63

117.48

326.87

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

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 0.4 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 9

flat

47.175

63.89

67.39

69.397

70.729

72.288

73.818

75.138

76.191

77.237

78.399

79.543

80.62

81.89

83.072

84.452

86.115

87.865

90.05

92.366

94.899

97.721

100.62

103.77

106.62

109.61

112.53

115.35

118.17

120.83

123.5

126.22

128.86

131.25

133.85

136.44

138.82

141.47

144.06

146.75

149.44

152.3

155.25

158.46

161.9

165.73

170.38

175.98

183.38

194.92

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

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 0.4 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 10

flat

0.033582

1.3818

1.7505

1.9902

2.1383

2.2607

2.354

2.4378

2.5049

2.5615

2.6123

2.6577

2.6994

2.737

2.7724

2.8013

2.8279

2.8498

2.8673

2.8886

2.9048

2.9198

2.9359

2.9494

2.9619

2.9751

2.9857

2.9939

3.0048

3.0138

3.0226

3.0308

3.0383

3.046

3.0536

3.0604

3.0675

3.0743

3.0804

3.0864

3.0922

3.0975

3.1027

3.1079

3.1126

3.1173

3.122

3.1275

3.1318

3.1365

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

0 100 200 300 400 500 600 700 800

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 450 input node 11

flat

8.1062e-06

0.010028

0.021893

0.035223

0.050763

0.065675

0.080522

0.095355

0.10952

0.1228

0.13753

0.15153

0.16339

0.17643

0.18869

0.19925

0.21095

0.22358

0.23333

0.24293

0.25282

0.26246

0.27285

0.28265

0.29345

0.30404

0.31523

0.32561

0.33606

0.34756

0.35833

0.36868

0.38071

0.39178

0.40362

0.41714

0.42945

0.44164

0.45485

0.46958

0.48668

0.50428

0.522

0.54359

0.56815

0.59183

0.62639

0.6613

0.70942

0.78704

1.1253

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

0 100 200 300 400 500 600 700 800 900

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 0.4 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 12

flat

0.2 0.22168

0.24024

0.25712

0.27122

0.28354

0.29537

0.30763

0.31947

0.33114

0.3429

0.35331

0.36238

0.37266

0.38318

0.39224

0.40137

0.4088

0.41595

0.42347

0.43084

0.43809

0.44542

0.45326

0.46094

0.46849

0.47625

0.48414

0.49267

0.50135

0.51

0.51992

0.52971

0.54065

0.55171

0.56159

0.5731

0.58463

0.59729

0.61179

0.62733

0.64189

0.65824

0.67568

0.69611

0.72089

0.74619

0.77163

0.81147

0.86576

1.1421

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

0 100 200 300 400 500 600 700 800 900

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 450 input node 13

flat

20.024

22.475

23.735

24.911

25.74

26.746

27.507

28.3

29.01

29.758

30.512

31.298

32.019

32.757

33.561

34.345

34.986

35.79

36.552

37.401

38.243

39.051

39.956

40.998

41.959

42.931

43.92

45.03

46.177

47.148

48.19

49.299

50.569

51.801

53.138

54.578

56.014

57.456

58.98

60.534

62.3

64.128

66.366

68.864

71.243

74.453

77.894

82.767

88.922

99.348

232.07

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

0 100 200 300 400 500 600 700 800 900

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 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 450 input node 14

flat

10.003

11.287

12.018

12.721

13.391

13.922

14.535

15.142

15.693

16.336

16.93

17.557

18.049

18.604

19.084

19.617

20.193

20.686

21.197

21.693

22.175

22.68

23.14

23.608

24.084

24.581

25.076

25.565

26.064

26.603

27.157

27.648

28.134

28.66

29.214

29.82

30.501

31.21

31.879

32.727

33.506

34.413

35.463

36.631

38.013

39.712

41.44

44.004

47.481

54.022

122.22

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

0 100 200 300 400 500 600 700 800 900

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 0.4 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