< 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

0.004

0.0045

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

12000

14000

16000

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 = 34.1%, 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

47.312

63.724

67.216

69.37

71.18

73.038

74.484

75.827

77.315

78.781

80.043

81.778

83.567

85.765

88.387

91.3

94.616

97.97

101.02

104.37

107.59

110.83

114.13

117.73

121.27

124.88

128.48

131.76

134.96

138.11

141.22

144.45

147.38

150.25

153.14

155.9

158.89

161.81

165.21

169.09

173.68 179 184.56

190.39

196.97

205.18

215.03

227.67

245.4

277.05

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

0 200 400 600 800 1000

input node 3

flat

20 20.668

21.258

21.765

22.251

22.727

23.195

23.676

24.157

24.634

25.134

25.595

26.064

26.528

27.035

27.554

28.048

28.558

29.075

29.595

30.079

30.643

31.213

31.776

32.388

32.968

33.553

34.148

34.778

35.381

36.036

36.68

37.328

37.997

38.674

39.33

40.017

40.722

41.463

42.197

42.999

43.884

44.864

45.904

47.016

48.53

50.358

52.799

56.215

62.422

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

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 10.235

10.497

10.774

11.029

11.323

11.594

11.914

12.239

12.588

12.928

13.343

13.707

14.067

14.478

14.916

15.337

15.776

16.249

16.796

17.366

17.887

18.44

19.017

19.657

20.275

20.828

21.422

22.05

22.689

23.355

24.016

24.661

25.356

26.035

26.756

27.521

28.268

29.002

29.819

30.58

31.36

32.197

33.011

33.897

34.963

36.135

37.588

39.737

43.701

74.919

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 5

flat

1.1377

2.8943

3.3177

3.6811

3.9592

4.1664

4.3656

4.5282

4.7026

4.8694

5.0475

5.1945

5.3321

5.4531

5.5637

5.6749

5.7931

5.9003

6.0141

6.101

6.2017

6.2968 6.4 6.5003

6.6054

6.7053

6.8048

6.9089

7.0198

7.1447

7.2608

7.3804

7.513

7.6448

7.7724

7.902

8.0298

8.1571

8.2789

8.4125

8.5466

8.6841

8.8216

8.9695

9.1336

9.3212

9.5406

9.822

10.254

10.956

18.374

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

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 6

flat

15.012

25.042

25.932

27.056

28.091

29.358

30.651

31.876

32.917

33.949

34.901

35.885

36.694

37.509

38.329

39.171

40.006

40.949

41.9

42.916

43.926

45.241

46.702

48.233

49.743

51.335

53.078

54.8

56.556

58.17

59.819

61.592

63.315

65.003

66.7

68.401

70.011

71.657

73.319

74.878

76.511

78.228

80.031

81.962

84.115

86.803

90.317

94.808

101.95

114.38

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

33.642

35.046

36.123

37.007

37.827

38.591

39.273

39.893

40.678

41.488

42.34

43.337

44.665

46.043

47.897

49.713

51.787

53.572

55.635

57.435

59.113

61.176

63.074

65.01

66.86

68.702

70.422

72.034

73.715

75.263

76.961

78.61

80.475

82.741

85.026

87.807

90.93

94.15

97.492

101.1

105.07

109.27

114.19

119.99

126.82

135.09

146.03

161.23

188.17

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

0 200 400 600 800 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 8

flat

0.17242

28.365

31.57

33.079

34.234

35.141

35.891

36.591

37.319

37.926

38.531

39.084

39.683

40.366

41.112

41.818

42.606

43.534

44.505

45.73

46.963

48.229

49.436

50.815

52.143

53.565

54.95

56.415

57.836

59.262

60.723

62.241

63.704

65.14

66.606

68.059

69.573

71.017

72.532

73.915

75.34

76.871

78.547

80.357

82.605

85.338

89.191

93.974

100.97

113.89

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

47.312

62.941

66.01

68.227

70.06

71.452

72.966

74.298

75.472

76.746

77.901

79.134

80.203

81.599

83.147

84.753

86.606

88.811

91.142

93.716

96.486

99.427

102.42

105.28

108.08

110.87

113.73

116.54

119.26

121.96

124.74

127.49

130.23

132.87

135.43

138.11

140.59

143.13

145.58

147.82

150.09

152.4

154.64

156.93

159.32

161.79

164.87

168.73

174.15

185.23

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

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 10

flat

0.0050833

1.4203

1.7691

1.9775

2.1233

2.241

2.334

2.413

2.4833

2.54

2.5938

2.6404

2.6822

2.7184

2.7538

2.7828

2.8083

2.8326

2.854

2.8736

2.8906

2.908

2.9243

2.9386

2.9519

2.9648

2.977

2.9871

2.9967

3.0064

3.0156

3.0252

3.0334

3.0408

3.0485

3.0563

3.0633

3.0701

3.0765

3.0827

3.0891

3.0948

3.1006

3.106

3.1117

3.1167

3.1215

3.1268

3.1321

3.1369

3.1416

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 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 11

flat

7.1526e-07

0.011273

0.025153

0.039601

0.054121

0.066269

0.079476

0.092385

0.10533

0.11868

0.13179

0.14417

0.15637

0.16842

0.17954

0.19107

0.20087

0.20949

0.21901

0.22812

0.23729

0.24644

0.25542

0.2648

0.27471

0.284

0.29387

0.30344

0.31342

0.32343

0.33427

0.34552

0.3576

0.36915

0.38091

0.39373

0.4067

0.41941

0.43445

0.44824

0.46435

0.48079

0.50058

0.51921

0.54413

0.57023

0.6009

0.63816

0.68279

0.75866

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

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 0.21377

0.22567

0.23746

0.24854

0.25951

0.27044

0.28071

0.29063

0.30052

0.3097

0.31867

0.32755

0.33711

0.34668

0.35616

0.36538

0.37522

0.38597

0.395

0.40304

0.41077

0.41788

0.42558

0.4328

0.44078

0.44858

0.45702

0.46616

0.47499

0.48423

0.49306

0.50278

0.5132

0.52449

0.53659

0.54811

0.55976

0.57274

0.58753

0.60318

0.61946

0.63574

0.6559

0.67494

0.69855

0.72467

0.75443

0.79589

0.85

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 0.9

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

0 100 200 300 400 500 600 700 800 input node 13

flat

20.028

22.397

23.679

24.726

25.692

26.529

27.368

28.192

28.915

29.629

30.392

31.055

31.703

32.365

33.108

33.798

34.503

35.216

35.869

36.52

37.271

37.952

38.665

39.36

40.037

40.753

41.531

42.312

43.024

43.796

44.589

45.343

46.15

46.945

47.863

48.816

49.823

50.858

52.067

53.296

54.706

56.148

57.915

59.861

62.109

64.809

68.063

72.641

78.555

88.603

232.72

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 14

flat

10.003

11.081

11.799

12.426

13.056

13.725

14.336

14.961

15.559

16.138

16.761

17.3

17.892

18.489

19.084

19.718

20.372

21.077

21.723

22.402

23.137

23.783

24.415

25.093

25.766

26.402

27.069

27.747

28.45

29.188

29.891

30.572

31.285

31.968

32.648

33.414

34.135

34.905

35.761

36.622

37.579

38.504

39.606

40.757

42.223

43.86

45.852

48.34

52.145

58.474

120.26

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer