< 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

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 = 37.8%

< 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

60.002

65.01

68.235

70.261

72.008

73.803

75.303

76.707

77.958

79.265

80.657

82.207

83.627

85.517

87.906

90.474

94.077

96.939

100.27

103.46

106.27

109.42

112.76

116.06

119.39

122.33

125.65

128.97

132.32

135.44

138.54

141.61

144.37

147.31

149.92

152.61

155.27

158.18

161.31

165.08

169.78

174.38

179.74

185.61

192.15

199.64

209.14

221.49

239.39

271.63

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 20.65

21.273

21.793

22.229

22.714

23.151

23.599

24.053

24.509

25.009

25.45

25.884

26.332

26.793

27.258

27.739

28.214

28.687

29.2

29.671

30.223

30.754

31.311

31.834

32.381

32.966

33.532

34.074

34.689

35.309

35.877

36.505

37.121

37.762

38.42

39.057

39.637

40.332

41.047

41.86

42.666

43.578

44.598

45.853

47.318

49.081

51.432

54.772

60.812

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 10.266

10.494

10.76

11.007

11.282

11.559

11.848

12.19

12.519

12.845

13.225

13.609

13.919

14.31

14.742

15.217

15.608

16.026

16.57

17.115

17.7

18.265

18.807

19.399

20.041

20.551

21.178

21.766

22.343

22.992

23.662

24.348

25.087

25.811

26.51

27.278

27.995

28.747

29.554

30.302

31.175

32.035

32.938

33.934

35.012

36.211

37.706

39.897

43.931

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 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

1.0258

3.1587

3.7662

4.1427

4.4172

4.6306

4.832

5.0056

5.1417

5.2811

5.3908

5.5035

5.5961

5.6871

5.7834

5.8765

5.9753

6.0677

6.1497

6.2478

6.3307

6.4207

6.5107

6.6111

6.6973

6.793

6.8789

6.9737

7.0801

7.1847

7.2841

7.3893

7.4968

7.6072

7.7208

7.84

7.9481

8.0764

8.1924

8.3116

8.441

8.5736

8.7052

8.8454

9.0059

9.1898

9.4113

9.703

10.104

10.82

19.135

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

15.005

25.667

27.614

29.515

30.948

32.273

33.267

34.28

35.061

35.955

36.636

37.413

38.22

38.892

39.621

40.393

41.331

42.236

43.031

43.825

44.841

46.08

47.389

48.779

50.101

51.489

53.189

54.706

56.152

57.702

59.033

60.639

62.238

63.911

65.592

67.078

68.592

70.105

71.653

73.14

74.696

76.271

77.858

79.765

81.872

84.567

87.817

92.779

99.309

110.76

284.63

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

30.123

33.718

34.879

35.984

36.832

37.498

38.189

38.853

39.401

40.101

40.796

41.536

42.446

43.586

44.881

46.226

47.861

49.642

51.796

53.584

55.776

57.698

59.512

61.164

62.679

64.397

66.039

67.802

69.626

71.315

72.981

74.722

76.477

78.335

80.273

82.52

85.139

87.998

91.287

94.584

98.042

101.82

106.14

111.01

116.61

122.8

131.08

141.31

157.1

181.89

474.68

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

2.5045

29.544

32.063

33.435

34.383

35.197

35.919

36.522

37.136

37.749

38.238

38.85

39.498

40.129

40.788

41.495

42.336

43.272

44.13

45.219

46.464

47.744

48.881

50.194

51.537

52.976

54.343

55.761

57.225

58.556

59.946

61.143

62.476

63.892

65.206

66.623

68.026

69.51

70.958

72.431

73.934

75.449

77.038

78.79

80.926

83.522

86.971

91.571

98.407

109.98

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

48.858

64.524

67.471

69.592

71.218

72.901

74.295

75.652

76.885

78.04

79.19

80.245

81.584

82.793

84.333

85.895

87.551

89.36

91.864

94.434

96.866

99.729

102.32

104.98

107.62

110.51

113.11

115.71

118.33

120.58

123.15

125.73

128.26

130.72

133.15

135.62

138.06

140.38

142.68

144.84

147.16

149.32

151.4

153.52

155.79

158.26 161 164.42

170.03

181.25

386.64

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

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

1.509

1.8537

2.059

2.2033

2.3127

2.3965

2.4712

2.5315

2.5882

2.6376

2.6804

2.7199

2.7552

2.7849

2.8128

2.8364

2.8573

2.8774

2.8979

2.9147

2.9292

2.9448

2.959

2.9726

2.9837

2.9917

3.0007

3.0102

3.0194

3.0285

3.0358

3.0437

3.0514

3.0589

3.0649

3.0713

3.077

3.0832

3.0888

3.0944

3.0998

3.105

3.1095

3.1145

3.1188

3.1238

3.1289

3.1323

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

0 200 400 600 800 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

2.8014e-06

0.0095963

0.021535

0.034384

0.04906

0.062062

0.077888

0.093544

0.10808

0.12103

0.13488

0.14724

0.16008

0.17356

0.18581

0.19705

0.2076

0.21792

0.22831

0.23856

0.24976

0.25942

0.26945

0.27926

0.28844

0.29904

0.30938

0.31988

0.33062

0.34235

0.35329

0.36473

0.37528

0.38689

0.39931

0.41153

0.42511

0.43794

0.452

0.46761

0.48267

0.50313

0.52064

0.54146

0.56361

0.58893

0.62155

0.65935

0.70532

0.78063

1.1203

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

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 12

flat

0.2 0.22123

0.23864

0.25356

0.2668

0.2794

0.29199

0.30356

0.314

0.32434

0.33489

0.34611

0.35583

0.36551

0.37547

0.38593

0.39552

0.40366

0.41141

0.41829

0.42562

0.43335

0.44059

0.44852

0.45712

0.46564

0.47356

0.48102

0.489

0.49776

0.50813

0.51715

0.52677

0.53764

0.54923

0.55954

0.57062

0.58266

0.59562

0.61062

0.62441

0.64039

0.65818

0.67491

0.69552

0.71627

0.74269

0.76816

0.80922

0.86713

1.1354

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 13

flat

20.003

22.494

23.814

25.04

26.033

27.01

27.796

28.658

29.423

30.176

30.828

31.432

32.055

32.75

33.47

34.191

34.831

35.492

36.121

36.803

37.473

38.166

38.82

39.571

40.257

40.938

41.679

42.469

43.189

43.964

44.756

45.621

46.459

47.37

48.303

49.346

50.46

51.596

52.811

54.196

55.741

57.429

59.208

61.202

63.552

66.856

70.385

75.273

81.697

89.943

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

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 14

flat

10.003

11.132

11.97

12.691

13.445

14.076

14.717

15.438

16.107

16.689

17.295

17.875

18.48

19.08

19.747

20.464

21.177

21.79

22.482

23.122

23.73

24.389

25.026

25.622

26.271

26.952

27.622

28.196

28.905

29.603

30.313

31.03

31.732

32.41

33.201

33.887

34.664

35.5

36.424

37.283

38.211

39.272

40.215

41.542

43.019

44.709

46.878

49.466

52.932

59.435

122.22

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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer