< 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

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 = 29.0%, max possible = 37.6%

< 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

65.348

68.014

69.919

71.36

72.96

74.386

75.566

76.813

77.982

79.038

80.202

81.257

82.556

83.821

85.341

86.987

88.659

90.483

92.263

93.878

95.472

97.325

99.052

100.59

102.13

103.87

105.46

107.11

108.77

110.56

112.62

114.71

117.18

119.83

123.01

126.6

129.94

133.83

138.05

142.38

147.04

152.38

158.57

164.68 174 185.63

200.39

224.03

266.81

871.39

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

0 100 200 300 400 500 600 700 800 input node 3

flat

20.001

20.527

20.994

21.43

21.882

22.251

22.619

23.002

23.338

23.731

24.125

24.51

24.881

25.236

25.61

26.014

26.396

26.8

27.199

27.606

27.988

28.386

28.831

29.27

29.744

30.192

30.635

31.141

31.62

32.114

32.658

33.158

33.758

34.299

34.936

35.619

36.312

36.964

37.675

38.555

39.36

40.4

41.613

42.963

44.698

46.6

49.031

52.598

57.897

67.408

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 input node 4

flat

10 10.183

10.35

10.502

10.681

10.855

11.044

11.234

11.434

11.608

11.848

12.039

12.238

12.462

12.689

12.885

13.11

13.359

13.588

13.798

14.012

14.266

14.508

14.779

15.065

15.334

15.593

15.863

16.174

16.49

16.785

17.114

17.479

17.842

18.204

18.596

19.033

19.486

19.962

20.353

20.832

21.347

21.893

22.464

23.218

24.082

25.17

26.562

28.497

32.407

101.49

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

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

0.97587

2.6905

3.2127

3.5919

3.9206

4.149

4.3259

4.5095

4.648

4.7914

4.9257

5.051

5.155

5.269

5.3735

5.4666

5.545

5.6281

5.7062

5.785

5.8672

5.945

6.013

6.0926

6.1614

6.2343

6.3008

6.3749

6.4482

6.521

6.5944

6.6729

6.75

6.8232

6.8961

6.9795

7.0593

7.1574

7.2345

7.3272

7.4279

7.5189

7.6222

7.7559

7.9044

8.0736

8.277

8.5176

8.883

9.5012

19.216

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

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

15.005

23.361

26.425

28.004

29.396

30.681

31.737

32.679

33.472

34.317

34.994

35.704

36.325

36.904

37.514

38.076

38.671

39.254

39.867

40.425

40.994

41.629

42.231

42.886

43.506

44.201

44.932

45.726

46.467

47.199

47.922

48.668

49.431

50.202

50.925

51.826

52.735

53.701

54.634

55.661

56.818

57.986

59.222

60.929

62.9

65.215

68.38

72.529

78.231

88.233

259.73

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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.188

33.353

34.644

35.542

36.347

37.045

37.673

38.241

38.792

39.369

39.967

40.535

41.144

41.801

42.467

43.173

44.049

44.913

45.8

46.796

47.781

48.759

49.751

50.872

51.95

53.057

54.192

55.426

56.758

58.364

60.204

61.814

63.884

66.353

68.91

71.345

73.985

76.77

79.726

82.969

86.847

91.234

96.157

101.72

108.23

115.7

126.2

139.09

157.44

191.81

509.45

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 8

flat

1.8955

25.911

30.087

32.103

33.191

34.014

34.727

35.368

35.965

36.525

37.021

37.486

37.976

38.436

38.88

39.336

39.807

40.337

40.887

41.409

41.978

42.542

43.111

43.771

44.379

45.054

45.776

46.544

47.285

48.02

48.702

49.4

50.162

50.931

51.697

52.547

53.437

54.285

55.286

56.431

57.681

59.1

60.776

62.443

64.708

67.666

71.21

75.502

81.759

94.007

363.52

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

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

flat

49.621

64.516

67.152

68.941

70.518

71.899

73.208

74.409

75.471

76.532

77.445

78.391

79.352

80.251

81.164

82.239

83.259

84.293

85.467

86.69

87.864

89.13

90.416

91.698

93.056

94.284

95.536

96.798

98.102

99.277

100.49

101.7

102.94

104.2

105.46

106.7

107.98

109.17

110.55

112.02

113.69

115.34

117.17

119.49

122.19

125.9

131.2

138.39

148.65

166.56

455.03

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

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

0.02665

1.1169

1.4671

1.6903

1.8698

2.0117

2.1358

2.2403

2.3293

2.4144

2.4845

2.5467

2.6053

2.6554

2.7014

2.7423

2.7776

2.8076

2.8352

2.8573

2.8779

2.898

2.9162

2.9335

2.9495

2.9618

2.9734

2.9846

2.9938

3.0028

3.0127

3.0225

3.0315

3.0395

3.0467

3.0545

3.0621

3.0686

3.0746

3.081

3.0876

3.0938

3.0997

3.1052

3.1109

3.1159

3.1217

3.127

3.1315

3.1364

3.1416

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

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

1.1325e-05

0.010282

0.02358

0.037751

0.052469

0.066105

0.08065

0.096177

0.10808

0.11956

0.13164

0.14439

0.15725

0.16862

0.1812

0.19222

0.20511

0.21669

0.22969

0.24137

0.25499

0.26636

0.27962

0.29179

0.30409

0.31645

0.33002

0.34261

0.35627

0.36925

0.38351

0.39607

0.41007

0.42277

0.43566

0.4491

0.46236

0.47607

0.49136

0.50733

0.52379

0.54348

0.56163

0.58072

0.6031

0.62633

0.65287

0.68516

0.72761

0.795

1.1203

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

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 input node 12

flat

0.10008

0.14807

0.17835

0.20403

0.22786

0.24965

0.26939

0.28783

0.30673

0.32439

0.34202

0.35584

0.37235

0.38719

0.40021

0.41185

0.42253

0.43288

0.44251

0.4522

0.46148

0.47046

0.47794

0.48709

0.49531

0.504

0.51288

0.52202

0.53185

0.54118

0.55184

0.56073

0.56953

0.58017

0.59051

0.60098

0.61197

0.62427

0.63602

0.64909

0.66164

0.67499

0.68921

0.7035

0.7206

0.73944

0.76131

0.78798

0.82288

0.87704

1.1347

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

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 13

flat

20.012

21.961

23.091

24.011

24.83

25.576

26.324

27.046

27.662

28.283

28.896

29.45

30.056

30.601

31.117

31.734

32.311

32.847

33.457

34.082

34.563

35.15

35.752

36.401

37.079

37.788

38.473

39.185

39.893

40.796

41.7

42.628

43.549

44.543

45.693

46.833

48.09

49.413

50.804

52.368

54.204

56.091

58.387

60.751

63.913

67.476

72.141

77.986

85.974

96.26

313.97

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 input node 14

flat

10.006

10.779

11.305

11.711

12.112

12.471

12.855

13.228

13.598

13.901

14.258

14.607

14.962

15.287

15.642

15.985

16.335

16.661

17.001

17.382

17.737

18.114

18.484

18.847

19.215

19.648

20.061

20.514

20.946

21.453

21.911

22.395

22.939

23.444

23.981

24.583

25.198

25.791

26.463

27.32

28.202

29.118

30.31

31.574

33.001

34.52

36.797

39.843

43.224

50.005

124.55

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

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer