< 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

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 = 37.5%

< 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

0 200 400 600 800 1000

input node 2

flat

60.005

66.053

68.909

71.097

72.811

74.374

75.869

77.152

78.639

79.96

81.257

82.967

84.749

87.096

89.359

92.265

95.152

98.09

101.27

104.4

107.58

110.82

114.59

118.03

121.5

124.96

128.22

131.4

134.5

137.68

140.68

143.58

146.45

149.21

151.94

154.59

157.32

160.32

163.96

168.23

172.92

177.91

183.82

189.94

196.42

204.41

214.75

227.85

246.93

281.71

1486.9

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

20.806

21.378

21.892

22.355

22.824

23.293

23.766

24.281

24.731

25.206

25.696

26.162

26.604

27.088

27.604

28.044

28.567

29.105

29.617

30.205

30.726

31.288

31.83

32.301

32.895

33.448

34.027

34.63

35.247

35.818

36.427

37.058

37.656

38.32

38.953

39.609

40.281

41.009

41.793

42.595

43.44

44.426

45.602

46.933

48.461

50.411

53.219

57.349

64.705

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 10.307

10.536

10.841

11.143

11.421

11.727

12.04

12.357

12.711

13.061

13.466

13.748

14.067

14.486

14.98

15.368

15.85

16.31

16.784

17.344

17.902

18.484

19.116

19.798

20.389

20.981

21.612

22.287

22.977

23.632

24.311

25.064

25.797

26.462

27.186

27.971

28.714

29.517

30.28

31.127

31.95

32.782

33.702

34.737

35.883

37.21

39.017

41.738

46.671

118.21

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 5

flat

1.0749

3.1086

3.6988

4.0847

4.3415

4.5861

4.7802

4.9565

5.12

5.2633

5.3797

5.4931

5.5848

5.6922

5.7947

5.8952

5.983

6.0781

6.1737

6.2568

6.3447

6.4442

6.5252

6.6191

6.7204

6.8222

6.8996

6.9989

7.0988

7.2076

7.3063

7.4058

7.5228

7.6294

7.7482

7.8645

7.9922

8.109

8.2206

8.3376

8.4619

8.5926

8.7278

8.8696

9.0356

9.2236

9.4488

9.737

10.144

10.889

26.992

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

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 6

flat

15.002

25.524

27.867

29.651

31.187

32.451

33.429

34.352

35.224

36.088

36.863

37.715

38.429

39.164

40.044

40.834

41.678

42.628

43.532

44.403

45.511

46.816

48.055

49.29

50.423

51.932

53.587

54.981

56.563

58.072

59.6

61.192

62.802

64.389

65.954

67.468

68.979

70.484 72 73.512

75.019

76.621

78.154

80.01

82.123

84.884

88.283

93.058

99.903

111.9

738.44

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

33.77

35.114

36.16

37.045

37.871

38.527

39.15

39.793

40.463

41.31

42.092

43.053

44.224

45.353

46.919

48.483

50.456

52.38

54.406

56.356

58.251

60.196

61.997

63.786

65.476

67.209

68.852

70.634

72.314

73.984

75.692

77.505

79.415

81.718

84.229

87.112

90.333

93.541

96.992

100.78

104.8

109.08

114.63

120.3

127.43

136.06

147.96

164.9

193.74

748.46

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

1.7689

29.594

32.244

33.607

34.542

35.444

36.152

36.802

37.438

38.031

38.574

39.117

39.717

40.428

41.188

41.917

42.693

43.677

44.588

45.645

46.838

48.169

49.408

50.822

52.185

53.545

55.01

56.446

57.834

59.186

60.522

61.879

63.199

64.564

65.968

67.314

68.74

70.133

71.534

72.971

74.443

75.956

77.616

79.391

81.657

84.373

87.964

93.012

100.2

112.38

744.69

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

49.671

65.457

68.416

70.444

72.071

73.577

74.969

76.314

77.343

78.639

79.774

80.987

82.293

83.658

85.328

87.191

89.13

91.257

93.538

95.957

98.751

101.54

104.09

106.7

109.53

112.25

114.98

117.67

120.3

122.91

125.54

128.02

130.5

132.76

135.03

137.38

139.73

142.13

144.3

146.57

148.75

150.85

152.91

155.03

157.29

159.79

162.69

166.69

172.95

187.38

801.87

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

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 10

flat

0.0050833

1.4747

1.8334

2.0329

2.1828

2.2991

2.3891

2.4647

2.5243

2.5798

2.6269

2.6717

2.7125

2.7469

2.7771

2.8082

2.8345

2.8555

2.8764

2.8947

2.9116

2.9278

2.9426

2.9556

2.9682

2.9802

2.9894

2.9995

3.0086

3.0183

3.0268

3.0344

3.0421

3.0493

3.0566

3.0628

3.069

3.0755

3.081

3.087

3.0922

3.0978

3.1037

3.1085

3.1133

3.1182

3.1229

3.1278

3.1326

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

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

0 100 200 300 400 500 600 700 800 900 input node 11

flat

2.8014e-06

0.011588

0.024413

0.038098

0.053001

0.066982

0.080613

0.094915

0.10991

0.12263

0.13516

0.14759

0.1586

0.1696

0.18066

0.19214

0.20231

0.21274

0.22369

0.23432

0.24498

0.25537

0.26537

0.27631

0.28636

0.29647

0.30717

0.31805

0.32885

0.34024

0.35188

0.36432

0.37607

0.38722

0.39877

0.4107

0.42472

0.43729

0.45075

0.46596

0.48005

0.49877

0.51791

0.53939

0.56271

0.58951

0.62086

0.65447

0.70036

0.7747

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

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

0.10009

0.18359

0.20786

0.22849

0.24508

0.25927

0.27389

0.28748

0.30034

0.31065

0.32198

0.33293

0.34428

0.35477

0.36579

0.37597

0.38637

0.39583

0.40438

0.41198

0.41901

0.42636

0.43427

0.44144

0.44865

0.45748

0.46594

0.47399

0.48333

0.49205

0.5011

0.51034

0.52085

0.53105

0.54242

0.55457

0.56709

0.57911

0.59387

0.60641

0.62244

0.64007

0.65848

0.67637

0.69532

0.71638

0.73811

0.77004

0.80783

0.86634

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

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

22.642

23.972

25.159

26.091

27.05

27.876

28.748

29.532

30.216

30.89

31.504

32.253

32.889

33.612

34.372

35.005

35.769

36.365

37.126

37.75

38.44

39.07

39.78

40.494

41.175

41.945

42.682

43.456

44.184

45.036

45.898

46.763

47.689

48.649

49.657

50.663

51.818

52.976

54.361

55.923

57.579

59.538

61.722

64.431

67.262

70.86

75.827

82.697

91.835

230.6

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

11.289

11.995

12.742

13.507

14.073

14.726

15.422

16.017

16.599

17.194

17.852

18.528

19.169

19.881

20.589

21.286

21.904

22.573

23.217

23.879

24.552

25.273

25.88

26.525

27.249

27.936

28.579

29.306

30.039

30.751

31.475

32.16

32.899

33.608

34.376

35.149

36.008

36.886

37.746

38.741

39.833

41.019

42.396

43.864

45.694

47.889

50.679

54.833

62.282

172.31

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