< 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

0.0005

0.001

0.0015

0.002

0.0025

0.003

0.0035

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

2000

4000

6000

8000

10000

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 = 34.0%, 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

0 200 400 600 800 1000

input node 2

flat

47.175

65.128

68.3

70.294

71.992

73.835

75.157

76.348

77.454

78.761

79.869

81.299

82.887

84.666

86.88

89.526

92.838

96.143

99.487

102.56

105.95

109.22

113.19

116.76

120.57

124.38

127.8

131.17

134.62

137.85

141.02

144.2

147.11

150.06

152.93

155.7

158.52

161.46

164.85

168.8

173.2

178.42

183.66

190.03

196.91

204.94 215 228.01

245.9

279.72

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

1200

1400

1600

1800

2000

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

0 100 200 300 400 500 600 700 800 900 input node 3

flat

20 20.647

21.236

21.74

22.198

22.685

23.129

23.585

23.98

24.489

24.9

25.345

25.781

26.234

26.723

27.158

27.661

28.106

28.62

29.113

29.699

30.255

30.858

31.442

32.032

32.639

33.269

33.862

34.513

35.178

35.831

36.456

37.064

37.736

38.377

39.051

39.745

40.441

41.188

41.929

42.748

43.665

44.634

45.729

46.909

48.26

50.053

52.384

55.853

62.157

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

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 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

0 200 400 600 800 1000

input node 4

flat

10 10.271

10.466

10.724

10.977

11.229

11.499

11.76

12.048

12.383

12.726

13.085

13.495

13.842

14.249

14.662

15.105

15.474

15.935

16.48

17.008

17.558

18.143

18.754

19.355

20.029

20.615

21.207

21.804

22.459

23.201

23.915

24.647

25.362

26.073

26.806

27.542

28.267

29.009

29.793

30.548

31.339

32.175

33.015

33.882

34.943

36.106

37.61

39.671

43.747

74.313

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

0 500 1000

1500

2000

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

0 200 400 600 800 1000 input node 5

flat

1.1473

3.0825

3.6937

4.1155

4.3977

4.6287

4.8155

5.0062

5.1487

5.2856

5.4048

5.5198

5.618

5.7181

5.8136

5.902

5.9967

6.0811

6.1798

6.2676

6.3473

6.4301

6.5246

6.6271

6.7227

6.8159

6.9002

7.0087

7.1189

7.2228

7.3258

7.4398

7.5616

7.6867

7.8035

7.9226

8.0452

8.1657

8.2825

8.4099

8.5463

8.6821

8.8111

8.9582

9.1214

9.3091

9.5376

9.821

10.224

10.927

19.663

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 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

0 200 400 600 800 1000 input node 6

flat

15.004

25.086

27.359

29.378

30.949

32.285

33.409

34.378

35.05

35.926

36.556

37.304

38.009

38.738

39.44

40.204

40.99

41.872

42.829

43.736

44.824

46.094

47.577

48.883

50.333

51.834

53.455

55.177

56.72

58.399

60.119

61.944

63.584

65.292

66.948

68.571

70.23

71.831

73.423

74.956

76.596

78.254

80.002

81.878

83.967

86.714

90.49

95.037

101.73

113.97

289.14

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

1800

2000

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

0 200 400 600 800 1000

input node 7

flat

30.12

33.554

34.771

35.799

36.599

37.379

38.014

38.589

39.16

39.701

40.401

41.198

41.891

42.83

44.282

45.623

47.523

49.395

51.504

53.659

55.904

57.833

59.614

61.62

63.512

65.385

67.271

69.046

70.884

72.552

74.193

75.993

77.575

79.379

81.448

83.816

86.631

89.698

92.915

96.222

99.986

103.92

108.11

113.12

118.67

125.87

134.39

145.21

161.37

189.38

471.95

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

2000

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

0 200 400 600 800 1000

input node 8

flat

0.17242

29.259

32.103

33.36

34.32

35.11

35.837

36.47

37.018

37.567

38.084

38.61

39.156

39.686

40.34

41.02

41.733

42.58

43.617

44.798

45.955

47.271

48.751

50.053

51.446

53.051

54.542

56.116

57.689

59.149

60.629

62.159

63.721

65.238

66.672

68.105

69.528

70.964

72.481

73.901

75.37

76.886

78.579

80.294

82.533

85.318

88.964

93.878

101.07

113.62

326.87

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

1800

2000

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

0 200 400 600 800 1000 input node 9

flat

47.175

64.439

67.766

69.717

71.204

72.887

74.21

75.45

76.536

77.454

78.583

79.619

80.68

81.962

83.373

84.853

86.747

88.796

91.225

93.682

96.775

99.665

102.26

105.3

108.17

111.06

114.01

116.76

119.69

122.48

125.16

127.9

130.56

133.08

135.61

138.16

140.61

143.21

145.63

148.01

150.31

152.62

154.77

156.95

159.26

161.76

164.77

168.57

173.86

184.66

387.21

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

2000

2200

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.0050833

1.4516

1.8114

2.0302

2.1913

2.3007

2.3866

2.4622

2.5267

2.585

2.6301

2.6753

2.7163

2.7533

2.7838

2.8127

2.8344

2.8569

2.8753

2.8939

2.911

2.9266

2.9427

2.9554

2.9679

2.9793

2.9896

2.9995

3.0086

3.0175

3.0261

3.034

3.0415

3.0487

3.056

3.0628

3.0687

3.0747

3.0804

3.0864

3.092

3.0971

3.1021

3.1072

3.1126

3.1175

3.1225

3.1275

3.1321

3.1369

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

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

0 100 200 300 400 500 600 700 800 900 input node 11

flat

1.1923e-05

0.010952

0.024103

0.038115

0.051806

0.065553

0.079674

0.093147

0.10591

0.1182

0.13087

0.14425

0.15724

0.16871

0.18001

0.19112

0.20072

0.20933

0.21773

0.22684

0.23624

0.24633

0.25551

0.26454

0.27423

0.28332

0.29301

0.30303

0.31384

0.32461

0.33582

0.34751

0.35929

0.37115

0.38383

0.39714

0.41008

0.42448

0.43903

0.45429

0.47174

0.48986

0.50885

0.52815

0.55206

0.579

0.61092

0.64594

0.69731

0.77059

1.132

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 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 12

flat

0.2 0.21367

0.22591

0.23722

0.24743

0.25841

0.26855

0.27882

0.2893

0.2998

0.30935

0.31944

0.32978

0.33974

0.34957

0.35938

0.36934

0.3791

0.38975

0.39948

0.40802

0.4158

0.42382

0.43142

0.43907

0.44779

0.45681

0.46579

0.47417

0.48284

0.49174

0.50141

0.51144

0.52178

0.53295

0.54459

0.55696

0.56926

0.58422

0.59848

0.61496

0.63124

0.64983

0.66611

0.68704

0.71068

0.73584

0.76307

0.79911

0.86045

1.1413

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

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 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 13

flat

20.026

22.472

23.747

24.847

25.769

26.679

27.519

28.389

29.192

29.977

30.606

31.274

31.961

32.578

33.36

34.12

34.784

35.5

36.174

36.849

37.6

38.33

39.067

39.778

40.521

41.275

42.057

42.843

43.581

44.408

45.246

46.094

46.927

47.766

48.658

49.601

50.638

51.754

52.983

54.322

55.754

57.439

59.201

61.174

63.21

66.267

69.636

74.456

80.592

91.231

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

0 200 400 600 800 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 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

0 100 200 300 400 500 600 700 800 900 input node 14

flat

10.012

11.083

11.729

12.41

13.114

13.759

14.343

14.998

15.576

16.218

16.836

17.502

18.153

18.795

19.362

20.029

20.685

21.421

22.013

22.768

23.472

24.156

24.859

25.563

26.228

26.905

27.561

28.213

28.931

29.602

30.297

31.024

31.598

32.277

32.992

33.723

34.505

35.249

36.074

36.88

37.839

38.813

40.008

41.207

42.645

44.23

46.13

48.762

52.838

59.13

120.26

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

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 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