< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.45

-0.4

-0.35

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05 0 Error

Training iteration

50 100 150 200 250 arb. units

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.002

0.004

0.006

0.008

0.01

0.012

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-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 50 100 150 200 250 300 350 400 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 = 21.1%, 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 20 40 60 80 100 120 140 160 180 200 220 input node 2

flat

55.923

65.307

68.836

71.423

74.429

77.85

80.358

83.233

85.78

88.372

91.085

93.4

95.803

98.052

100.12

102.02

104.16

105.97

107.88

109.72

111.7

113.82

115.83

117.53

119.69

121.66

123.71

125.69

127.36

129.12

130.91

133.01

135.14

137.34

139.85

142.72

145.73

148.75

152.09

155.46

159.42

164.04

169.5

175.54

181.72

189.57

200.27

214.13

229.81

260.77

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 50 100 150 200 250 300 350

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 3

flat

20 20.883

21.52

22.24

22.879

23.48

24.075

24.666

25.196

25.673

26.195

26.723

27.215

27.668

28.133

28.602

29.007

29.482

29.962

30.39

30.849

31.296

31.783

32.215

32.684

33.184

33.65

34.174

34.647

35.132

35.642

36.158

36.737

37.271

37.81

38.391

39.064

39.733

40.547

41.444

42.172

43.125

44.265

45.57

47.141

49.074

50.992

53.543

57.42

64.593

162.43

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 4

flat

10.001

10.368

10.792

11.191

11.601

12.034

12.444

12.833

13.239

13.664

14.079

14.458

14.904

15.343

15.81

16.197

16.657

17.128

17.601

17.97

18.42

18.89

19.281

19.697

20.129

20.485

20.83

21.141

21.517

21.849

22.262

22.637

23.033

23.425

23.828

24.32

24.759

25.193

25.685

26.276

26.82

27.428

28.106

28.791

29.621

30.408

31.403

32.678

34.649

38.439

71.486

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 50 100 150 200 250

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 5

flat

1.5522

2.8498

3.2087

3.5043

3.757

3.9428

4.1348

4.2886

4.4444

4.5895

4.7358

4.9143

5.0785

5.2198

5.3808

5.5247

5.653

5.7793

5.8945

6.0185

6.1462

6.2579

6.3598

6.4738

6.576

6.6778

6.7718

6.8564

6.9426

7.0365

7.1297

7.2215

7.3009

7.3909

7.468

7.568

7.6669

7.7513

7.841

7.9304

8.032

8.1438

8.2609

8.4041

8.5492

8.6999

8.8817

9.1427

9.5099

10.131

17.788

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 6

flat

25.002

25.651

26.471

27.385

28.233

29.389

30.639

31.946

33.101

34.499

35.993

37.226

38.438

39.62

40.864

41.878

42.997

44.068

45.273

46.337

47.48

48.427

49.452

50.391

51.381

52.279

53.3

54.316

55.236

56.129

57.098

57.977

59.009

59.949

60.91

61.811

62.806

63.826

64.813

65.918

67.206

68.355

69.716

71.41

73.281

75.861

79.129

82.76

89.883

101.21

218.6

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 input node 7

flat

30.123

35.122

37.256

38.717

40.153

41.49

42.573

43.741

44.94

46.292

47.556

48.661

49.842

50.91

52.094

53.111

54.241

55.475

56.582

57.633

58.745

59.798

60.857

61.985

63.078

64.36

65.484

66.627

67.997

69.543

71.067

72.823

74.611

76.542

78.542

81.192

83.737

87.074

90.171

93.654

96.884

100.52

105.37

111.6

117.04

123.7

131.81

143.47

158.68

182.62

499.14

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 8

flat

4.0614

27.823

31.583

33.66

35.277

36.459

37.513

38.582

39.585

40.538

41.52

42.346

43.299

44.116

44.983

45.852

46.808

47.641

48.456

49.273

50.036

50.855

51.71

52.518

53.252

54.179

55.139

55.93

56.824

57.629

58.464

59.34

60.161

61.055

61.918

62.821

63.771

64.744

65.62

66.624

67.815

69.224

70.879

72.384

74.578

76.996

79.783

84.462

91.46

103.68

394.17

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 180 200 220 input node 9

flat

55.923

64.377

67.302

69.676

71.435

73.89

76.52

78.774

80.758

83.047

84.823

86.737

88.592

90.697

92.434

94.396

96.196

97.856

99.576

101.36

103.09

104.65

106.16

107.7

109.03

110.47

111.98

113.5

115.06

116.39

117.82

119.51

121.08

122.46

123.98

125.51

127.08

128.49

129.72

131.35

132.91

134.65

136.42

137.99

140.11

142.61

146.48

150.67

157.39

171.04

449.82

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 50 100 150 200 250 300 350

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 10

flat

0.051799

1.2891

1.632

1.8061

1.973

2.0978

2.1864

2.2764

2.3535

2.4273

2.49

2.5442

2.5955

2.6359

2.6763

2.7122

2.7477

2.7818

2.8057

2.8328

2.861

2.8855

2.9031

2.9203

2.9379

2.9524

2.9653

2.9769

2.9874

2.9978

3.0081

3.0179

3.0284

3.0359

3.0438

3.052

3.0602

3.0673

3.0749

3.081

3.0861

3.0922

3.0989

3.1041

3.1096

3.115

3.1205

3.1259

3.1311

3.1368

3.1416

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 50 100 150 200 250

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 input node 11

flat

1.7166e-05

0.018328

0.034779

0.051761

0.066551

0.08045

0.093954

0.10519

0.12004

0.13125

0.14365

0.15446

0.16719

0.17845

0.18874

0.19881

0.20779

0.21585

0.22471

0.23347

0.24077

0.24977

0.25829

0.26838

0.27708

0.2877

0.29718

0.30739

0.31742

0.32835

0.3385

0.35001

0.36175

0.3727

0.38294

0.39485

0.40617

0.4167

0.42916

0.44384

0.45857

0.47435

0.49135

0.50897

0.53286

0.55922

0.58881

0.61817

0.66641

0.73699

1.1253

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 input node 12

flat

0.20012

0.21278

0.22408

0.23833

0.2488

0.26003

0.27074

0.28085

0.29163

0.30118

0.31058

0.31983

0.32972

0.33905

0.34862

0.35789

0.36673

0.37479

0.38387

0.39335

0.40059

0.40818

0.41657

0.42426

0.43168

0.43979

0.44694

0.45551

0.46448

0.47366

0.48106

0.49071

0.49901

0.50941

0.51987

0.53013

0.54015

0.55149

0.56206

0.57434

0.58734

0.60246

0.61712

0.63307

0.65189

0.67327

0.69447

0.72511

0.76551

0.83379

1.1285

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 input node 13

flat

20.124

21.998

23.111

24.117

25.077

25.816

26.614

27.303

27.941

28.493

29.038

29.685

30.224

30.737

31.302

31.801

32.366

32.979

33.534

34.089

34.593

35.08

35.576

36.124

36.628

37.212

37.748

38.294

38.865

39.474

40.082

40.742

41.472

42.183

42.871

43.628

44.428

45.352

46.249

47.322

48.442

49.563

51.091

52.398

54.019

56.134

58.798

62.379

67.11

75.734

201.33

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 120 140 160 input node 14

flat

10.003

11.131

11.895

12.468

13.047

13.618

14.153

14.618

15.118

15.576

16.034

16.531

17.061

17.524

18.013

18.534

19.043

19.517

20.015

20.474

20.933

21.377

21.838

22.274

22.751

23.156

23.618

24.059

24.504

24.963

25.405

25.925

26.445

26.952

27.421

27.933

28.54

29.135

29.742

30.359

31.046

31.777

32.67

33.563

34.694

35.844

37.385

39.28

41.683

45.952

87.102

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 50 100 150 200 250 300

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

input layer hidden layer

1

output layer