< 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

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 = 33.2%, max possible = 37.2%

< 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

60.005

65.947

68.668

70.739

72.713

74.384

75.895

77.189

78.711

80.093

81.471

83.072

85.188

87.466

89.472

92.823

95.605

99.052

102.61

105.96

109.2

112.76

116.62

119.87

123.46

127.1

130.57

134.04

137.45

140.64

143.8

146.78

149.5

152.4

155.05

157.91

160.8 164 167.79

171.71

176.66

181.86

187.92

194.17

201.44

209.79

220.77

235.03

254.79

290.7

928.24

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

2200

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 3

flat

20.001

20.829

21.453

21.993

22.452

22.894

23.361

23.873

24.378

24.855

25.257

25.736

26.197

26.706

27.204

27.742

28.214

28.702

29.183

29.748

30.36

30.931

31.548

32.118

32.692

33.37

34.031

34.641

35.321

35.968

36.655

37.345

38.047

38.722

39.311

39.99

40.719

41.492

42.219

43.059

43.945

44.913

45.942

47.04

48.318

49.907

51.797

54.469

58.671

65.946

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

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 4

flat

10 10.299

10.503

10.776

11.028

11.321

11.607

11.911

12.278

12.647

13.006

13.433

13.784

14.181

14.611

15.074

15.505

15.962

16.508

17.052

17.666

18.263

18.887

19.546

20.183

20.772

21.415

22.01

22.677

23.362

24.08

24.734

25.433

26.146

26.915

27.687

28.371

29.169

29.914

30.695

31.498

32.291

33.123

33.989

34.958

36.051

37.376

39.066

41.519

46.917

101.51

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

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 5

flat

1.0439

3.1385

3.7376

4.1328

4.3922

4.6273

4.8135

4.9997

5.155

5.2955

5.414

5.526

5.6321

5.7366

5.8373

5.9394

6.0324

6.1279

6.2211

6.3052

6.4073

6.4934

6.5926

6.6769

6.7748

6.8787

6.9737

7.079

7.1944

7.2887

7.3979

7.4892

7.6012

7.7227

7.8471

7.964

8.0807

8.1932

8.3039

8.4291

8.5601

8.6942

8.8323

8.9758

9.134

9.3262

9.5617

9.8407

10.261

11.017

19.182

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

15.004

25.497

27.715

29.522

31.215

32.468

33.456

34.512

35.385

36.261

37.076

37.949

38.645

39.437

40.264

41.122

42.105

43.06

43.908

44.984

46.249

47.566

48.883

50.103

51.632

53.378

54.874

56.562

58.044

59.427

61.076

62.713

64.357

65.879

67.454

68.98

70.518

72.01

73.539

75.075

76.729

78.385

80.239

82.18

84.349

87.221

90.869

95.6

102.93

115.92

280.65

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

33.741

35.013

36.067

37.045

37.818

38.466

39.136

39.839

40.454

41.246

42.086

43.019

44.334

45.487

47.184

49.02

50.939

53.155

55.286

57.231

59.192

61.123

62.828

64.789

66.724

68.629

70.44

72.138

73.789

75.546

77.281

78.952

80.923

83.083

85.566

88.607

91.788

95.391

99.098

102.78

106.94

111.58

116.83

123.38

130.79

139.74

151.48

168.96

199.96

582.22

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

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

1.4022

29.701

32.316

33.72

34.494

35.309

36.135

36.878

37.485

38.036

38.644

39.205

39.772

40.467

41.29

42.096

42.985

43.904

44.99

46.229

47.531

48.795

50.168

51.655

53.13

54.59

56.119

57.586

59.045

60.538

61.82

63.339

64.772

66.24

67.666

69.104

70.512

71.941

73.388

74.819

76.331

77.853

79.429

81.382

83.466

86.348

90.162

95.485

103.4

116.57

347.48

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

49.499

65.241

68.188

70.208

71.794

73.547

75.009

76.229

77.432

78.694

79.82

81.037

82.428

83.875

85.756

87.683

89.358

91.681

94.08

96.89

99.755

102.81

105.62

108.5

111.46

114.46

117.34

119.8

122.68

125.31

128.07

130.86

133.51

136.15

138.78

141.23

143.56

145.74

148.1

150.23

152.41

154.44

156.62

158.98

161.28

163.88

167.24

171.27

177.54

192.28

582.81

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

2200

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

1.4454

1.8184

2.0284

2.1823

2.2947

2.3837

2.4579

2.5267

2.5872

2.6366

2.6803

2.7212

2.7562

2.7857

2.8137

2.8391

2.8576

2.8782

2.8965

2.915

2.9285

2.9441

2.9577

2.9687

2.9795

2.9895

2.9996

3.0086

3.0176

3.0271

3.0343

3.0416

3.0488

3.0557

3.0623

3.0686

3.0746

3.081

3.0872

3.0928

3.098

3.1037

3.1086

3.1135

3.1184

3.1231

3.1282

3.1323

3.1366

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

1.9193e-05

0.010847

0.023762

0.037231

0.051957

0.064956

0.078885

0.092133

0.10499

0.11539

0.12849

0.14099

0.15277

0.16432

0.17486

0.18558

0.19625

0.2071

0.21701

0.22794

0.23761

0.24752

0.25751

0.26705

0.27775

0.28814

0.29984

0.31104

0.32236

0.33353

0.34507

0.35665

0.36697

0.37907

0.39013

0.40264

0.41583

0.42923

0.44225

0.45755

0.47393

0.49139

0.51273

0.53401

0.55779

0.58536

0.6175

0.65558

0.70334

0.7755

1.1301

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

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

0.10121

0.17948

0.2033

0.22266

0.23894

0.25339

0.26662

0.27962

0.29118

0.30275

0.31396

0.32513

0.33646

0.34672

0.35612

0.36673

0.37674

0.38717

0.39668

0.40454

0.41226

0.42009

0.4279

0.43557

0.44328

0.45136

0.45962

0.46754

0.47604

0.48411

0.49287

0.50252

0.51287

0.52367

0.53591

0.54855

0.56031

0.57357

0.58754

0.60173

0.61641

0.63362

0.65027

0.66836

0.68766

0.7079

0.73436

0.76522

0.8011

0.86005

1.1347

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

20.026

22.658

24.064

25.211

26.188

27.144

28.054

28.865

29.574

30.308

31.051

31.885

32.587

33.389

34.22

34.929

35.546

36.209

36.913

37.655

38.4

39.132

39.86

40.602

41.399

42.226

43.01

43.664

44.526

45.339

46.202

46.961

47.801

48.7

49.664

50.717

51.742

52.937

54.181

55.428

56.94

58.618

60.441

62.6

64.974

68.084

71.657

76.75

83.746

92.966

381.5

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

10.009

11.314

12.001

12.691

13.429

14.057

14.676

15.346

16.007

16.683

17.372

18.046

18.669

19.316

20.068

20.748

21.461

22.152

22.912

23.64

24.393

25.019

25.635

26.326

27.027

27.664

28.316

29.021

29.726

30.388

31.089

31.755

32.475

33.228

33.872

34.565

35.313

36.152

37.005

37.889

38.85

39.918

41.067

42.423

43.872

45.549

47.68

50.936

55.076

62.418

138.76

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

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer