< 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 0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

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 = 32.9%, max possible = 36.9%

< 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 50 100 150 200 250 300 input node 2

flat

47.175

63.473

67.463

69.646

71.534

73.338

74.702

76.082

77.363

78.413

79.776

81.307

82.658

84.466

86.578

89.339

93.193

97.557

101.2

104.83

108.69

111.81

115.71

119.58

122.87

126.11

129.6

132.78

136.01

139.09

142.12

145.21

147.86

151.21

154.85

158.43

161.66

165.64

169.39

173.78

178.46

183.44

188.65

194.74

201.87

210.02

219.9

232.61

251.3

286.18

807.86

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

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 input node 3

flat

20 20.57

21.003

21.43

21.853

22.309

22.745

23.209

23.685

24.097

24.594

25.094

25.551

25.936

26.421

26.956

27.502

28.015

28.607

29.165

29.794

30.451

31.122

31.846

32.532

33.201

33.932

34.801

35.658

36.457

37.199

38.033

38.894

39.793

40.786

41.774

42.696

43.752

44.895

46.188

47.512

48.922

50.348

52.28

54.262

56.343

58.852

61.434

64.979

71.223

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

0 100 200 300 400 500

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 input node 4

flat

10 10.272

10.55

10.841

11.124

11.401

11.671

11.977

12.27

12.587

12.859

13.233

13.649

14.093

14.415

14.878

15.385

15.809

16.309

16.745

17.256

17.675

18.115

18.595

18.995

19.496

20.008

20.459

20.954

21.422

21.923

22.373

22.912

23.429

23.889

24.402

24.949

25.48

26.058

26.642

27.305

27.972

28.751

29.533

30.361

31.314

32.546

33.993

35.971

38.999

72.761

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

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 input node 5

flat

1.0635

2.7233

3.26

3.7391

4.0736

4.3513

4.5879

4.8135

5.025

5.1722

5.298

5.4112

5.5113

5.6224

5.7195

5.8219

5.9043

5.9909

6.0799

6.1616

6.2563

6.3347

6.4232

6.5116

6.6164

6.7009

6.7917

6.8937

7.0118

7.1179

7.2424

7.3703

7.4907

7.6268

7.7412

7.8682

7.9866

8.1282

8.2637

8.389

8.5273

8.6625

8.8108

8.9745

9.1614

9.3379

9.5662

9.8317

10.226

10.929

19.688

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 50 100 150 200 250 300 350 400 450

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 input node 6

flat

15.031

19.446

23.29

26.667

28.878

30.609

32.063

33.176

34.058

34.963

35.741

36.559

37.278

38.001

38.72

39.542

40.182

40.821

41.674

42.656

43.645

44.82

46.208

47.814

49.369

50.984

52.624

54.365

55.998

57.735

59.5

61.329

62.968

64.739

66.436

68.124

69.821

71.312

72.845

74.731

76.565

78.658

80.824

82.953

85.422

88.182

91.572

96.633

103.16

115.22

220.64

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

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500

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 input node 7

flat

30.12

33.251

34.507

35.543

36.38

37.143

37.827

38.534

39.159

39.662

40.413

41.124

42.034

43.205

44.571

46.359

48.299

50.844

53.422

55.471

57.431

59.624

61.572

63.279

65.074

66.773

68.58

70.482

72.328

74.04

75.942

77.91

80.463

82.74

85.018

87.752

90.481

93.254

96.379

99.771

103.75

107.89

112.71

118.26

124.05

131.42

139.38

151.75

168.14

197.39

458.64

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

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 input node 8

flat

1.4177

26.31

30.916

32.596

33.716

34.519

35.262

35.994

36.655

37.208

37.736

38.469

38.963

39.521

40.153

40.698

41.506

42.362

43.359

44.349

45.805

47.032

48.579

50.045

51.691

53.173

54.699

56.253

57.761

59.299

60.772

62.165

63.56

64.832

66.197

67.649

69.395

70.827

72.357

73.996

75.73

77.636

79.655

82.094

84.442

87.386

90.993

95.949

102.71

115.31

355.4

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

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 input node 9

flat

47.175

62.446

66.612

68.737

70.504

72.09

73.753

75.041

76.191

77.343

78.271

79.381

80.659

81.926

83.045

84.581

86.359

88.586

90.856

93.55

96.815

99.7

102.81

105.94

109.19

111.91

114.63

117.82

120.54

123.29

125.73

128.39

131.1

133.3

135.76

138.01

140.48

142.85

145.48

147.88

150.6

153.32

156.11 159 162.34

165.6

169.61

174.25

180.85

192.12

403.44

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

0 100 200 300 400 500

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 input node 10

flat

0.0060238

1.3331

1.7293

1.9625

2.1178

2.2413

2.3453

2.4281

2.4979

2.5509

2.5978

2.6432

2.684

2.7227

2.7561

2.7894

2.8175

2.8428

2.8663

2.8845

2.9046

2.9212

2.9368

2.9492

2.9627

2.9749

2.9869

2.9974

3.0064

3.015

3.0233

3.0312

3.0382

3.0456

3.0526

3.0602

3.068

3.0739

3.0801

3.0862

3.0913

3.0965

3.1017

3.1066

3.1122

3.1172

3.1223

3.1271

3.1317

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 50 100 150 200 250 300 350 400

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 20 40 60 80 100 120 140 160 180 200 220 240 input node 11

flat

2.0385e-05

0.0105

0.020403

0.032974

0.047188

0.058657

0.072766

0.085064

0.095329

0.10753

0.12035

0.13407

0.14496

0.15714

0.1689

0.17866

0.18891

0.19803

0.20629

0.21478

0.2233

0.23053

0.23907

0.2486

0.25668

0.26678

0.27625

0.28526

0.29496

0.30529

0.31402

0.32407

0.33471

0.34641

0.35771

0.37006

0.38294

0.39567

0.41135

0.42602

0.44146

0.45762

0.47561

0.49835

0.52147

0.54706

0.57767

0.61793

0.66741

0.7486

1.1203

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 50 100 150 200 250 300 350 400 450

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 input node 12

flat

0.20004

0.21323

0.22358

0.23357

0.2433

0.25252

0.26188

0.27181

0.28175

0.29009

0.29894

0.30784

0.31576

0.32423

0.33363

0.34156

0.35032

0.35812

0.36719

0.3763

0.38463

0.39348

0.40047

0.40903

0.41754

0.426

0.43406

0.44289

0.45307

0.4614

0.46988

0.47864

0.49045

0.49942

0.51042

0.52078

0.53356

0.54626

0.55943

0.57456

0.58686

0.60203

0.61847

0.63578

0.65925

0.68095

0.7111

0.75012

0.78954

0.85432

1.1347

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

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 input node 13

flat

20.038

22.003

23.157

24.039

24.88

25.64

26.383

27.207

27.932

28.613

29.338

30.074

30.784

31.501

32.086

32.741

33.418

34.115

34.849

35.657

36.429

37.182

38.021

38.805

39.677

40.538

41.592

42.476

43.417

44.172

45.114

46.001

47.145

48.304

49.457

50.716

52.109

53.373

54.888

56.288

57.865

59.654

61.466

63.582

65.736

68.295

71.636

75.824

81.51

91.478

232.72

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

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 input node 14

flat

10.012

11.054

11.8

12.359

12.931

13.409

14.001

14.533

15.072

15.572

16.156

16.693

17.18

17.716

18.152

18.712

19.206

19.812

20.42

20.908

21.471

22.021

22.565

23.109

23.61

24.139

24.662

25.171

25.649

26.251

26.803

27.338

27.846

28.405

28.974

29.547

30.159

30.846

31.43

32.238

33.104

33.958

34.851

35.952

37.283

38.592

40.433

42.749

45.837

51.846

112.71

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 50 100 150 200 250 300 350 400 450

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 input layer hidden layer

1

output layer