< 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

0 500 1000

1500

2000

2500

3000

3500

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 = 31.1%, 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

60.005

65.617

68.404

70.455

72.05

73.823

75.238

76.621

77.865

79.198

80.41

81.763

83.335

85.088

86.947

88.89

91.357

93.54

95.756

98.201

100.71

102.83

104.94

107.3

109.76

112.19

114.5

116.97

119.4

121.73

124.13

126.58

128.85

131.18

133.72

136.41

139.46

142.96

146.69

150.57

155.04

159.45

164.97

171.19

178.63

186.99

197.69

212.11

234.59

277.55

896.56

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 input node 3

flat

20.001

20.635

21.165

21.66

22.113

22.521

22.89

23.276

23.633

24.082

24.492

24.918

25.262

25.671

26.06

26.47

26.847

27.215

27.649

28.038

28.486

28.948

29.369

29.788

30.24

30.711

31.175

31.643

32.124

32.665

33.209

33.785

34.332

34.922

35.554

36.184

36.879

37.628

38.463

39.335

40.257

41.04

42.222

43.449

44.929

46.728

49.003

51.886

56.35

65.072

228.39

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

0.2 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 4

flat

10 10.273

10.475

10.728

10.97

11.249

11.499

11.769

12.034

12.306

12.594

12.872

13.222

13.524

13.814

14.115

14.423

14.793

15.161

15.514

15.863

16.248

16.679

17.052

17.52

17.954

18.311

18.783

19.221

19.712

20.183

20.548

20.981

21.466

21.929

22.436

22.977

23.529

24.138

24.723

25.369

26.075

26.764

27.54

28.39

29.417

30.585

31.982

34.062

38.26

95.754

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 5

flat

0.84528

2.935

3.4633

3.9065

4.1732

4.3935

4.5811

4.7343

4.9122

5.051

5.1833

5.312

5.4253

5.5202

5.6076

5.702

5.7959

5.8844

5.9665

6.0566

6.1377

6.2222

6.2972

6.3775

6.4596

6.543

6.6281

6.7083

6.7958

6.8693

6.9556

7.0436

7.1373

7.222

7.321

7.4178

7.5158

7.6107

7.7155

7.835

7.9506

8.0749

8.2052

8.3384

8.4932

8.6846

8.889

9.1802

9.5699

10.329

17.788

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

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 6

flat

15.004

25.053

27.091

28.836

30.303

31.524

32.494

33.489

34.505

35.311

36.042

36.775

37.552

38.236

38.932

39.728

40.425

41.149

41.962

42.775

43.509

44.246

45.065

46.008

47.056

47.922

48.95

50.021

51.077

52.198

53.419

54.621

55.698

56.813

57.886

59.035

60.258

61.531

62.797

64.072

65.355

66.861

68.438

70.208

72.334

74.852

77.502

81.638

87.858

99.592

259.73

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

0.2 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

30.123

33.642

34.99

35.981

36.846

37.589

38.168

38.832

39.447

40.079

40.651

41.375

42.102

42.999

44.029

45.15

46.281

47.63

49.02

50.294

51.761

53.147

54.668

56.044

57.49

58.775

60.157

61.388

62.742

64.147

65.61

67.185

69.155

71.201

73.423

76.278

78.801

81.756

84.941

88.368

92.04

96.457

101.07

106.36

112.44

119.8

129.26

141.33

160.58

197.92

652.41

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 8

flat

3.1072

28.229

31.387

32.985

33.934

34.751

35.495

36.166

36.792

37.334

37.845

38.37

38.948

39.472

39.977

40.581

41.215

41.91

42.682

43.539

44.313

45.219

46.161

47.184

48.02

48.821

49.867

50.858

51.847

52.919

53.934

55.022

56.093

57.168

58.173

59.229

60.438

61.567

62.78

63.958

65.22

66.54

68.219

70.032

72.237

75.026

78.483

83.133

90.92

105.67

394.17

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 9

flat

48.148

64.891

67.669

69.623

71.148

72.598

74.08

75.362

76.504

77.559

78.711

79.773

80.816

82.032

83.326

84.676

86.208

87.562

89.04

90.78

92.755

94.473

96.323

98.391

100.42

102.17

104.09

106.07

107.91

109.75

111.58

113.48

115.36

117.05

118.95

120.72

122.44

124.32

126.07

127.84

129.56

131.42

133.5

135.64

137.94

140.83

144.23

149.19

157.68

178.01

493.49

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

1.2063

1.6011

1.8527

2.0361

2.1734

2.2734

2.363

2.4416

2.5049

2.5624

2.6172

2.6636

2.7078

2.7488

2.7799

2.8101

2.8364

2.8569

2.8785

2.897

2.9134

2.929

2.943

2.9573

2.9699

2.9807

2.99

2.9994

3.0094

3.0187

3.028

3.0358

3.0434

3.0515

3.0579

3.0651

3.0715

3.0779

3.0838

3.0901

3.0961

3.1018

3.1066

3.1116

3.1163

3.1215

3.1267

3.1313

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

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

1.0729e-05

0.013136

0.026224

0.043284

0.058708

0.074688

0.090348

0.10631

0.12141

0.13588

0.15089

0.16356

0.1768

0.18893

0.20139

0.21384

0.22661

0.23821

0.25004

0.26116

0.2725

0.28402

0.29508

0.30614

0.31771

0.32945

0.34007

0.35079

0.36127

0.37296

0.38437

0.39565

0.40703

0.41786

0.42952

0.44177

0.45557

0.46775

0.48143

0.49666

0.51257

0.52878

0.54464

0.56464

0.58733

0.6134

0.63948

0.66744

0.71516

0.78672

1.1246

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

0 0.2 0.4 0.6 0.8 1

events

0 100 200 300 400 500 600 700 input node 12

flat

0.10609

0.20816

0.23854

0.26136

0.28089

0.29811

0.31407

0.32869

0.34329

0.35582

0.36721

0.37938

0.39102

0.40137

0.41045

0.41822

0.42624

0.43364

0.44115

0.44889

0.45699

0.46377

0.4712

0.47821

0.48635

0.49464

0.502

0.51024

0.51861

0.52735

0.53655

0.54654

0.55472

0.56424

0.5737

0.58342

0.59387

0.60436

0.6189

0.63243

0.64834

0.66166

0.67557

0.69406

0.71488

0.73266

0.75575

0.78389

0.8208

0.87489

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

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 13

flat

20.006

22.167

23.386

24.396

25.261

26.132

26.955

27.581

28.264

28.898

29.568

30.195

30.765

31.298

31.87

32.437

33.062

33.664

34.315

34.838

35.396

35.994

36.605

37.274

37.964

38.694

39.431

40.181

41.027

41.865

42.714

43.539

44.471

45.533

46.625

47.705

48.905

50.344

51.737

53.26

55.014

57.002

59.015

61.516

64.516

67.79

71.27

76.611

83.346

93.725

381.5

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 input node 14

flat

10.007

11.006

11.728

12.326

12.892

13.47

13.936

14.483

15.028

15.52

15.958

16.502

16.961

17.562

18.073

18.58

19.094

19.587

20.101

20.647

21.14

21.672

22.123

22.593

23.137

23.672

24.199

24.782

25.337

25.825

26.384

26.989

27.593

28.07

28.696

29.379

30.118

30.854

31.602

32.526

33.418

34.376

35.554

36.876

38.5

40.093

42.176

44.813

48.771

56.462

115.48

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

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

11

12 input layer hidden layer

1

output layer