< 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

0.001

0.002

0.003

0.004

0.005

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

0 500 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 = 31.9%, max possible = 37.9%

< 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

0 100 200 300 400 500 600 700 800 input node 2

flat

47.175

64.529

67.809

69.812

71.418

72.986

74.254

75.453

76.698

77.724

78.955

80.024

81.217

82.573

83.96

85.797

87.835

89.765

92.419

95.039

97.413

99.864

102.42

104.81

107.13

109.48

111.96

114.3

116.65

119.11

121.55

123.94

126.28

128.67

131.15

133.75

136.56

139.45

143.13

146.98

151.15

156.1

161.04

166.5

173.2

180.59

190.21

203.53

221.69

255.29

870.14

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

0.2 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 3

flat

20 20.562

21.001

21.452

21.868

22.25

22.685

23.098

23.481

23.817

24.19

24.573

24.965

25.35

25.674

26.043

26.43

26.849

27.208

27.622

28.023

28.397

28.845

29.233

29.678

30.123

30.598

31.087

31.577

32.088

32.584

33.106

33.709

34.263

34.873

35.496

36.146

36.843

37.583

38.4

39.322

40.312

41.337

42.576

43.874

45.515

47.654

50.15

53.766

60.623

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

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

0 100 200 300 400 500 600 700 800 input node 4

flat

10 10.225

10.433

10.662

10.881

11.088

11.318

11.563

11.798

12.07

12.328

12.635

12.924

13.243

13.556

13.841

14.153

14.427

14.783

15.135

15.453

15.81

16.157

16.575

16.957

17.362

17.793

18.231

18.683

19.104

19.563

20.04

20.48

20.948

21.407

21.885

22.402

22.91

23.508

24.133

24.779

25.444

26.162

26.939

27.75

28.664

29.748

31.081

32.976

36.442

71.52

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

0.2 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 5

flat

0.84528

2.9178

3.391

3.771

4.0564

4.2791

4.4838

4.6479

4.8238

4.9811

5.1146

5.2361

5.3627

5.4566

5.5439

5.6322

5.7248

5.8118

5.8967

5.9793

6.0609

6.1313

6.2112

6.2931

6.3613

6.4413

6.5174

6.6039

6.6869

6.7679

6.8548

6.945

7.0413

7.1199

7.2159

7.312

7.4172

7.5188

7.6297

7.7397

7.8522

7.9759

8.1053

8.2394

8.3941

8.5728

8.7787

9.0409

9.4171

10.069

20.215

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

0.2 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 6

flat

15.004

23.912

26.625

28.203

29.57

30.904

31.939

32.965

33.882

34.713

35.475

36.138

36.769

37.379

38.035

38.669

39.332

39.938

40.556

41.234

42.016

42.754

43.535

44.398

45.359

46.398

47.485

48.545

49.612

50.686

51.801

53.096

54.346

55.459

56.677

57.843

59.033

60.254

61.528

62.824

64.135

65.455

67.117

68.925

70.898

73.373

76.581

80.929

86.798

98.22

269.11

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

0.2 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 7

flat

30.12

33.328

34.635

35.646

36.431

37.071

37.706

38.299

38.875

39.41

40.022

40.62

41.274

41.891

42.723

43.633

44.829

45.8

47.055

48.471

50.086

51.64

53.143

54.685

56.166

57.614

58.878

60.339

61.659

63.058

64.538

66.173

67.875

69.915

72.115

74.596

77.257

80.246

83.433

86.676

90.235

93.987

98.299

103.07

108.76

114.99

123.23

134.33

149.92

176.73

514.37

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

0.2 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 8

flat

2.6803

27.599

31.005

32.393

33.496

34.313

35.058

35.703

36.303

36.821

37.361

37.869

38.369

38.852

39.296

39.832

40.354

40.91

41.51

42.187

42.972

43.727

44.513

45.412

46.3

47.274

48.333

49.329

50.431

51.458

52.601

53.671

54.785

55.853

56.964

58.019

59.087

60.255

61.444

62.716

64.05

65.421

66.964

68.678

70.846

73.45

76.673

81.061

87.549

99.316

361.7

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

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

0 100 200 300 400 500 600 700 800 input node 9

flat

47.175

63.92

67.057

68.935

70.515

71.805

73.223

74.293

75.372

76.411

77.357

78.354

79.346

80.273

81.265

82.393

83.491

84.834

86.271

87.73

89.285

91.112

92.934

95.09

96.918

98.963 101 102.97

104.93

106.8

108.73

110.74

112.69

114.49

116.3

118.09

119.99

121.81

123.59

125.49

127.45

129.27

131.27

133.43

135.74

138.31

141.52

145.41

151.76

165.73

433.44

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

0 200 400 600 800 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

0.2 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

1.3304

1.6764

1.8934

2.0519

2.1864

2.2843

2.3705

2.4469

2.5151

2.5709

2.6193

2.6685

2.711

2.7472

2.7781

2.8071

2.8323

2.8556

2.8769

2.8977

2.9129

2.929

2.9447

2.9585

2.9697

2.9812

2.9912

3.0018

3.0113

3.0203

3.0283

3.0359

3.044

3.0519

3.0591

3.0661

3.0726

3.0784

3.0847

3.0906

3.0956

3.1013

3.1062

3.1118

3.1166

3.1216

3.1273

3.1321

3.137

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

0.2 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 11

flat

3.9101e-05

0.011593

0.025123

0.040152

0.055766

0.0708

0.085541

0.099418

0.11372

0.12814

0.14206

0.15546

0.16897

0.18234

0.19376

0.20461

0.21348

0.22501

0.23454

0.24637

0.25681

0.26736

0.27909

0.29013

0.3011

0.31271

0.32368

0.33539

0.34745

0.35835

0.37052

0.38272

0.3942

0.40625

0.41813

0.43224

0.44506

0.45764

0.47112

0.48593

0.50219

0.51729

0.5335

0.55451

0.57697

0.60027

0.63202

0.66402

0.71121

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 0.9

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

0.2 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 12

flat

0.20003

0.21811

0.23479

0.2498

0.26398

0.27746

0.29214

0.30615

0.31959

0.33222

0.34615

0.35828

0.36987

0.38269

0.39501

0.40585

0.41412

0.42199

0.43004

0.43785

0.44564

0.45342

0.46158

0.47032

0.47794

0.48543

0.49304

0.50169

0.51034

0.51886

0.52736

0.53731

0.54601

0.55634

0.56584

0.57591

0.58594

0.59729

0.61101

0.62489

0.63751

0.65359

0.66819

0.68396

0.70556

0.72711

0.74838

0.7728

0.80919

0.86319

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

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

0.2 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

20.026

22.061

23.148

24.102

25.016

25.778

26.496

27.188

27.83

28.491

29.142

29.691

30.298

30.804

31.339

31.921

32.456

33.03

33.637

34.279

34.894

35.464

36.122

36.746

37.373

38.096

38.809

39.593

40.342

41.199

42.102

42.983

43.846

44.895

45.962

47.006

48.117

49.343

50.787

52.163

53.762

55.543

57.71

59.887

62.514

65.798

69.463

74.526

80.9

91.967

232.07

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.4 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

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

0.2 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

10.977

11.609

12.229

12.789

13.364

13.817

14.322

14.778

15.222

15.674

16.18

16.704

17.197

17.694

18.183

18.614

19.084

19.529

20.066

20.557

21.035

21.54

22.009

22.541

23.064

23.639

24.125

24.676

25.206

25.765

26.323

26.989

27.591

28.168

28.812

29.492

30.193

30.965

31.763

32.69

33.674

34.705

35.982

37.4

38.966

40.888

43.736

47.726

54.485

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

0 200 400 600 800 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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer