< 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

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 = 32.9%, max possible = 37.5%

< 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

65.697

68.564

70.453

72.182

73.952

75.473

76.924

78.39

79.773

81.248

82.789

84.689

87.068

89.462

92.696

95.949

99.237

102.33

105.76

108.79

112.59

116.23

119.72

122.83

126.45

129.83

132.98

136.06

139.13

142.07

144.97

147.98

150.8

153.77

156.79

159.89

163.22

166.67

170.55

175.2

179.96

185.2

191.43

198.49

206.62

217.06

230.62

250.79

282.53

824.78

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 3

flat

20 20.723

21.4

21.927

22.392

22.833

23.284

23.758

24.287

24.765

25.201

25.593

26.06

26.557

27.077

27.553

28.082

28.62

29.105

29.7

30.291

30.822

31.476

32.024

32.681

33.295

33.996

34.669

35.415

36.035

36.795

37.539

38.277

39.024

39.731

40.519

41.378

42.255

43.23

44.235

45.374

46.437

47.736

49.084

50.601

52.347

54.339

56.907

60.427

66.693

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 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 10.287

10.54

10.797

11.06

11.359

11.666

11.96

12.283

12.619

12.968

13.37

13.693

14.014

14.443

14.885

15.326

15.74

16.25

16.731

17.18

17.76

18.331

18.909

19.465

20.063

20.576

21.1

21.641

22.099

22.665

23.23

23.777

24.366

24.947

25.501

26.092

26.65

27.252

27.866

28.477

29.203

29.966

30.711

31.591

32.597

33.831

35.252

37.236

40.935 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

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 5

flat

1.3078

3.2671

3.8313

4.1795

4.4299

4.6515

4.8665

5.0216

5.1692

5.3056

5.4239

5.5326

5.6365

5.7505

5.8509

5.9582

6.0589

6.1534

6.2548

6.3461

6.4501

6.5438

6.6381

6.7333

6.8282

6.9237

7.0278

7.1385

7.2413

7.3421

7.4468

7.5492

7.6643

7.7816

7.8994

8.0132

8.1273

8.2499

8.3642

8.4877

8.6135

8.7466

8.8883

9.0343

9.2077

9.4067

9.624

9.9188

10.324

11.078

18.13

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 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

15.012

25.635

27.663

29.572

31.209

32.432

33.463

34.415

35.272

36.095

36.92

37.749

38.511

39.372

40.288

41.11

42.081

43.002

43.925

45.082

46.391

47.668

49.045

50.34

51.951

53.655

55.187

56.787

58.191

59.6

61.169

62.866

64.51

66.093

67.711

69.294

70.889

72.433

73.903

75.456

77.145

78.953

80.799

82.735

85.134

88.016

91.693

96.929

104.15

117.49

269.82

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

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 7

flat

30.123

33.782

35.044

36.107

36.951

37.782

38.422

39.058

39.704

40.283

41.03

41.863

42.738

44.014

45.388

47.049

49.02

50.994

52.923

55.049

57.206

59.323

61.181

62.752

64.612

66.266

68.013

69.775

71.452

73.148

74.82

76.499

78.286

80.316

82.365

84.624

87.352

90.178

93.232

96.631

100.46

104.45

108.83

113.58

119.48

126.66

135.25

145.55

160.72

190.41

479.16

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 8

flat

2.0594

29.886

32.359

33.6

34.499

35.436

36.169

36.834

37.372

38.015

38.555

39.11

39.643

40.214

40.985

41.835

42.713

43.736

44.762

46.063

47.374

48.749

50.116

51.587

53.087

54.626

56.153

57.62

59.167

60.558

61.781

63.185

64.637

65.905

67.327

68.757

70.214

71.651

73.032

74.447

75.967

77.688

79.542

81.506

83.73

86.581

90.289

95.305

103.13

117.33

374.43

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

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 9

flat

48.858

65.169

68.014

69.973

71.593

73.224

74.633

75.972

77.219

78.486

79.732

80.974

82.275

83.628

85.27

87.146

89.133

91.23

93.669

96.592

99.453

102.13

105.12

107.95

110.69

113.88

116.71

119.39

121.68

124.5

127.11

129.63

132.31

134.84

137.24

139.64

141.88

144.11

146.37

148.73

150.92

153.28

155.65

158.1

160.99 164 167.36

171.58

177.57

189.03

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 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 10

flat

0.0050833

1.4622

1.8419

2.0508

2.2018

2.3164

2.4047

2.4739

2.537

2.5912

2.6361

2.6793

2.7182

2.7541

2.784

2.8135

2.8392

2.8572

2.8786

2.8961

2.9126

2.9284

2.9423

2.9562

2.9682

2.9802

2.9899

3.0001

3.0096

3.0181

3.0265

3.0343

3.042

3.0494

3.0564

3.0639

3.0702

3.0762

3.0821

3.0879

3.0935

3.0989

3.1039

3.1089

3.1141

3.1191

3.1237

3.1285

3.1325

3.1368

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

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 input node 11

flat

2.8687e-06

0.012645

0.026009

0.040071

0.055779

0.068733

0.083464

0.098286

0.10923

0.12218

0.13758

0.15142

0.1636

0.17592

0.18745

0.19853

0.20897

0.21959

0.22988

0.23916

0.24929

0.25901

0.26785

0.27779

0.28728

0.29762

0.30817

0.31897

0.33038

0.34131

0.35223

0.36447

0.37622

0.38763

0.39896

0.41123

0.42447

0.43756

0.45205

0.46784

0.48228

0.50075

0.52034

0.54173

0.56424

0.59322

0.62413

0.65746

0.71128

0.77782

1.1168

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 input node 12

flat

0.2 0.21914

0.23556

0.25035

0.2639

0.27674

0.28925

0.3008

0.3106

0.32133

0.33194

0.34216

0.35155

0.3613

0.37184

0.38077

0.39015

0.3988

0.40596

0.41365

0.42067

0.42846

0.4362

0.44326

0.45142

0.45959

0.46707

0.47471

0.48204

0.49071

0.49909

0.50847

0.519

0.52955

0.5419

0.55357

0.5644

0.57731

0.59056

0.60419

0.62064

0.63629

0.65567

0.67214

0.69219

0.71424

0.7379

0.76857

0.80577

0.86965

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 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

20.015

22.501

23.865

24.959

25.943

26.912

27.784

28.702

29.481

30.231

30.906

31.566

32.34

33.157

33.945

34.719

35.401

36.091

36.84

37.608

38.352

39.062

39.864

40.728

41.532

42.429

43.283

44.145

45.063

46.022

46.99

47.919

48.918

49.928

51.051

52.191

53.358

54.548

55.806

57.274

58.758

60.507

62.447

64.541

66.999

69.987

73.435

78.133

84.789

93.381

232.72

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 input node 14

flat

10.003

11.135

11.994

12.668

13.399

14.021

14.709

15.405

15.971

16.61

17.183

17.83

18.313

18.927

19.561

20.212

20.818

21.469

22.029

22.604

23.241

23.816

24.431

25.013

25.549

26.069

26.617

27.177

27.702

28.281

28.862

29.485

30.126

30.731

31.432

32.105

32.811

33.447

34.124

34.912

35.795

36.768

37.79

38.976

40.329

41.923

43.998

46.551

49.984

56.435

114.03

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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer