< 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 1000

2000

3000

4000

5000

6000

7000

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 = 33.2%, max possible = 37.4%

< 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

47.175

64.885

67.983

70.133

71.955

73.758

74.905

76.075

77.252

78.414

79.606

80.863

82.206

83.625

85.602

87.971

90.792

93.547

96.144

98.905

101.9

105.13

108.11

111.13

114.25

117.34

120.47

123.34

126.4

129.19

132.19

135.11

138.04

140.8

143.59

146.33

149.12

152.34

155.83

159.88

164.29

169.38

174.79

180.93

187.73

195.44

205.2

217.83

235.42

270.06

888.23

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 input node 3

flat

20 20.575

21.147

21.634

22.086

22.529

22.989

23.384

23.781

24.195

24.601

25.055

25.445

25.839

26.212

26.621

27.058

27.531

27.97

28.375

28.827

29.294

29.775

30.263

30.766

31.279

31.82

32.37

32.965

33.522

34.056

34.692

35.303

35.905

36.559

37.22

37.919

38.645

39.355

40.171

40.942

41.82

42.876

43.957

45.292

46.905

48.666

51.233

54.728

61.306

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

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 10.222

10.458

10.708

10.947

11.195

11.438

11.701

12.021

12.316

12.652

12.936

13.259

13.605

13.921

14.289

14.698

15.095

15.45

15.857

16.314

16.766

17.236

17.769

18.284

18.786

19.295

19.883

20.409

20.929

21.481

22.016

22.591

23.202

23.798

24.426

25.053

25.727

26.383

27.115

27.857

28.641

29.458

30.316

31.27

32.296

33.477

34.972

37.177

41.032

74.11

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

0 100 200 300 400 500 600 700 800 900 input node 5

flat

1.346

3.0086

3.5272

3.9047

4.1937

4.4415

4.6516

4.8412

5.0071

5.1542

5.2852

5.4021

5.4957

5.6007

5.6972

5.7914

5.8823

5.9752

6.0648

6.1449

6.2277

6.3115

6.3859

6.4793

6.5576

6.6522

6.7428

6.8324

6.9168

7.0143

7.1128

7.2097

7.3061

7.4117

7.5241

7.6345

7.7526

7.8822

7.9906

8.1154

8.245

8.3752

8.5214

8.6736

8.8408

9.0333

9.2749

9.5491

9.9726

10.724

23.56

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

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 6

flat

15.005

24.731

26.98

28.723

30.236

31.517

32.685

33.65

34.582

35.333

36.17

36.853

37.527

38.236

38.962

39.645

40.304

41.056

41.821

42.575

43.459

44.348

45.536

46.685

48.078

49.305

50.55

51.942

53.478

54.889

56.272

57.702

59.126

60.627

62.133

63.665

65.227

66.713

68.185

69.767

71.397

73.086

74.806

76.733

78.781

81.492

85.002

89.926

96.75

108.78

214.54

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

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 7

flat

30.12

33.511

34.812

35.781

36.607

37.305

38.019

38.595

39.152

39.658

40.349

41.029

41.71

42.512

43.598

44.841

46.061

47.708

49.474

51.558

53.332

55.278

56.993

58.614

60.159

61.836

63.506

65.078

66.705

68.414

70.07

71.778

73.51

75.474

77.581

79.988

82.845

85.868

88.993

92.314

95.847

99.683

104.2

109.24

114.74

121.56

129.79

140.2

155.49

182.62

532.09

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

0 100 200 300 400 500 600 700 800 900 input node 8

flat

0.67828

28.442

31.59

33.01

33.989

34.86

35.524

36.188

36.76

37.345

37.841

38.348

38.876

39.361

39.953

40.557

41.232

41.864

42.681

43.611

44.483

45.446

46.631

47.796

49.148

50.445

51.748

53.019

54.256

55.644

56.983

58.254

59.556

60.814

62.101

63.358

64.751

66.121

67.509

68.941

70.423

71.97

73.663

75.514

77.583

80.376

83.965

89.008

96.478

109.62

348.47

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

0 100 200 300 400 500 600 700 800 900 input node 9

flat

47.175

64.336

67.204

69.257

70.827

72.456

73.92

75.005

75.977

77.055

78.012

79.107

80.013

81.229

82.398

83.589

85.178

86.905

88.869

90.938

92.965

95.363

97.713

100.22

102.8

105.46

107.86

110.42

112.79

115.29

117.58

119.91

122.12

124.51

126.84

129.02

131.29

133.53

135.79

137.97

140.2

142.45

144.67

146.98

149.49

152.15

155.16

158.91

164.76

177.31

450.73

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 input node 10

flat

0.0060238

1.3766

1.7455

1.963

2.1214

2.2418

2.3348

2.4168

2.4833

2.5421

2.5991

2.6447

2.6894

2.7296

2.766

2.7947

2.8227

2.8453

2.8672

2.8885

2.9059

2.9211

2.9371

2.951

2.9647

2.9769

2.988

2.9972

3.0068

3.0153

3.0236

3.0318

3.0395

3.0468

3.0539

3.0609

3.0674

3.0738

3.0794

3.0854

3.0909

3.0963

3.1016

3.1069

3.1126

3.1175

3.1224

3.1275

3.132

3.1362

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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 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 11

flat

5.722e-06

0.011503

0.024534

0.037532

0.051795

0.066126

0.080473

0.094732

0.10809

0.12131

0.13391

0.1467

0.1602

0.1725

0.18511

0.19634

0.20639

0.21558

0.22466

0.23466

0.24443

0.25408

0.26335

0.27426

0.28459

0.29531

0.30508

0.31651

0.32766

0.33887

0.35042

0.36189

0.37459

0.38686

0.39926

0.41165

0.42518

0.43748

0.45097

0.46556

0.48179

0.50087

0.51778

0.53804

0.56

0.5867

0.61528

0.65179

0.70403

0.77587

1.1301

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 input node 12

flat

0.20001

0.21522

0.22931

0.24287

0.25501

0.26756

0.27936

0.29126

0.30329

0.31488

0.32541

0.33697

0.34857

0.35956

0.37024

0.38082

0.39197

0.40107

0.41001

0.41741

0.42488

0.43289

0.43963

0.44716

0.45512

0.46314

0.47128

0.4794

0.48743

0.49662

0.50612

0.51539

0.52438

0.53503

0.54609

0.55735

0.56822

0.57924

0.5929

0.6064

0.6213

0.63619

0.65557

0.67089

0.69101

0.71466

0.74019

0.76817

0.80758

0.86365

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

20.036

22.275

23.408

24.396

25.334

26.112

26.998

27.745

28.501

29.26

29.923

30.543

31.127

31.774

32.399

33.056

33.699

34.396

34.952

35.618

36.205

36.854

37.495

38.111

38.789

39.528

40.226

40.918

41.673

42.477

43.29

44.138

45.072

46.057

47.022

48.032

49.135

50.36

51.824

53.162

54.74

56.443

58.411

60.597

62.883

66.041

69.652

74.346

80.851

92.35

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

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 input node 14

flat

10.009

11.079

11.729

12.447

13.061

13.669

14.216

14.776

15.401

15.925

16.611

17.18

17.719

18.22

18.772

19.309

19.877

20.466

21.007

21.537

22.045

22.685

23.272

23.853

24.482

25.105

25.721

26.327

26.976

27.567

28.159

28.817

29.416

30.15

30.853

31.527

32.272

33.048

33.861

34.726

35.698

36.735

37.802

39.033

40.446

42.135

44.208

47.037

50.839

57.479

139.44

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

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