< 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

0 500 1000

1500

2000

2500

3000

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 = 30.3%, 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

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

flat

46.456

63.568

67.028

68.875

70.77

72.364

73.957

75.137

76.45

77.525

78.711

79.778

80.998

82.268

83.669

85.238

87.176

89.109

91.248

93.288

95.613

97.706

99.526

101.54

103.38

105.36

107.19

109.13

111.08

112.92

115.01

117.13

119.24

121.64

124.01

126.78

129.95

133.52

137.48

141.59

145.8

150.67

156.01

161.43

168.83

177.68

188.12

202.9

224.87

267.06

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

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

21.046

21.481

21.892

22.292

22.677

23.062

23.431

23.797

24.165

24.553

24.904

25.285

25.633

26.012

26.332

26.708

27.076

27.481

27.848

28.164

28.582

29.004

29.368

29.798

30.236

30.698

31.184

31.689

32.204

32.751

33.278

33.839

34.445

35.142

35.815

36.523

37.309

38.163

39.114

40.164

41.064

42.367

43.834

45.647

47.694

50.706

54.909

63.408

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 input node 4

flat

10 10.191

10.376

10.569

10.773

10.977

11.195

11.41

11.631

11.865

12.108

12.335

12.566

12.81

13.081

13.367

13.63

13.875

14.165

14.407

14.732

15.03

15.36

15.656

15.947

16.288

16.601

16.927

17.312

17.699

18.039

18.422

18.845

19.255

19.687

20.134

20.554

21.001

21.495

21.987

22.523

23.122

23.75

24.455

25.237

26.12

27.184

28.425

30.32

33.722

72.369

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

0 100 200 300 400 500 600 700 input node 5

flat

1.1276

2.708

3.1662

3.5299

3.8122

4.074

4.2827

4.4604

4.6228

4.7622

4.9031

5.0226

5.1519

5.2635

5.363

5.4508

5.5454

5.6321

5.7187

5.8017

5.8826

5.9667

6.0433

6.1145

6.1909

6.2715

6.3472

6.4232

6.5005

6.5834

6.66

6.7346

6.8172

6.8928

6.9807

7.0635

7.1593

7.2468

7.3403

7.4373

7.5425

7.6522

7.7777

7.915

8.0683

8.2514

8.4573

8.7252

9.1018

9.8048

17.725

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

0 100 200 300 400 500 600 700 input node 6

flat

15.005

22.277

25.855

27.209

28.578

29.853

31.092

32.067

32.844

33.67

34.472

35.097

35.837

36.521

37.194

37.805

38.473

39.128

39.748

40.359

41.01

41.7

42.355

42.977

43.76

44.611

45.533

46.422

47.338

48.203

49.165

50.103

51.001

51.981

53.064

54.132

55.049

56.069

57.097

58.2

59.333

60.632

62.094

63.761

65.733

68.224

71.174

75.387

80.872

91.157

201.62

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 7

flat

30.113

33.343

34.642

35.525

36.341

37.095

37.742

38.304

38.813

39.391

39.991

40.536

41.187

41.814

42.506

43.387

44.397

45.335

46.453

47.622

48.84

50.027

51.367

52.565

53.767

55.029

56.259

57.541

58.917

60.341

61.875

63.644

65.635

68.061

70.727

73.399

76.144

78.829

81.968

85.315

89.048

93.228

98.176

103.71

109.88

117.59

127.42

139.41

157.15

190.1

458.64

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 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 8

flat

0.67828

25.294

29.98

31.725

32.95

33.8

34.632

35.244

35.911

36.429

36.965

37.468

37.953

38.469

38.915

39.36

39.855

40.359

40.886

41.469

42.098

42.754

43.423

44.216

44.968

45.738

46.615

47.414

48.271

49.082

49.94

50.884

51.761

52.687

53.565

54.515

55.506

56.559

57.605

58.719

59.945

61.298

62.912

64.691

66.79

69.573

73.254

77.667

84.733

98.074

326.87

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 9

flat

46.456

62.862

66.059

68.035

69.777

71.285

72.605

73.927

74.962

76.014

77.027

78.001

78.976

79.844

80.949

81.957

82.994

84.273

85.393

86.903

88.467

89.795

91.337

92.86

94.43

96.14

97.692

99.108

100.77

102.15

103.61

105.1

106.52

108.03

109.51

110.96

112.4

113.88

115.39

116.95

118.54

120.25

122.03

124.02

126.32

129.27

133.31

139.13

148.33

166.8

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

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

1.0891

1.4585

1.7143

1.8966

2.0472

2.1654

2.2645

2.3538

2.4306

2.4964

2.5575

2.6098

2.6521

2.7009

2.7401

2.7746

2.8066

2.8339

2.8583

2.8802

2.9006

2.9172

2.933

2.9474

2.9615

2.9752

2.9868

2.9951

3.0058

3.0146

3.0241

3.0323

3.0409

3.049

3.0562

3.0636

3.0706

3.0768

3.0835

3.0894

3.0949

3.1003

3.1049

3.1102

3.1155

3.121

3.1263

3.1316

3.1365

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

1.1923e-05

0.011682

0.024902

0.041459

0.058618

0.076913

0.094269

0.11051

0.12547

0.14207

0.15776

0.17237

0.18626

0.19923

0.21215

0.22552

0.23742

0.25052

0.26149

0.27316

0.28455

0.29679

0.30775

0.32058

0.33251

0.34474

0.35598

0.36783

0.37971

0.39082

0.40254

0.41493

0.42654

0.43696

0.44911

0.46137

0.47428

0.48654

0.50197

0.51597

0.53034

0.54462

0.56276

0.58136

0.60265

0.62876

0.65102

0.68644

0.72709 0.8 1.132

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

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

0.2 0.24176

0.26734

0.28813

0.30756

0.32452

0.34034

0.35385

0.36803

0.38179

0.39481

0.40551

0.41417

0.42254

0.4308

0.43837

0.44622

0.45454

0.46345

0.47134

0.47848

0.48632

0.49329

0.5006

0.5088

0.51706

0.52491

0.53336

0.54172

0.54925

0.55774

0.56621

0.57535

0.58401

0.59387

0.6036

0.61542

0.62597

0.63817

0.65029

0.663

0.67609

0.69267

0.70854

0.72702

0.74571

0.76732

0.79642

0.82985

0.88214

1.1413

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 13

flat

20.003

22.121

23.213

24.226

25.022

25.74

26.466

27.152

27.752

28.348

28.968

29.574

30.13

30.657

31.2

31.783

32.341

32.917

33.548

34.161

34.821

35.412

36.064

36.696

37.37

38.055

38.808

39.636

40.466

41.261

42.277

43.279

44.263

45.322

46.435

47.613

48.91

50.251

51.829

53.559

55.274

57.297

59.44

62.011

64.847

68.142

72.201

77.186

84.573

95.636

248.74

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 input node 14

flat

10.003

10.888

11.456

12.035

12.482

12.954

13.401

13.852

14.295

14.701

15.12

15.546

15.983

16.411

16.806

17.187

17.645

18.017

18.439

18.87

19.264

19.721

20.198

20.68

21.149

21.596

22.031

22.554

23.053

23.562

24.096

24.642

25.209

25.783

26.327

26.951

27.536

28.122

28.904

29.63

30.546

31.457

32.507

33.804

35.181

36.941

39.011

41.743

45.748

52.867

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 input layer hidden layer

1

output layer