< 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

0.001

0.002

0.003

0.004

0.005

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

7000 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 = 32.3%, 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

48.899

64.427

67.872

69.862

71.458

73.074

74.387

75.585

76.884

78.011

79.276

80.356

81.654

83.069

84.95

86.881

88.97

91.617

94.372

96.724

99.596

102.19

104.85

107.42

110.13

112.64

115.23

117.94

120.57

122.88

125.35

127.89

130.53

133.11

135.69

138.45

141.26

144.23

147.66

151.79

156.32

160.87

166.05

171.54

178.04

185.81

195.81

208.44

227.12

260.52

820.9

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

0.2 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 20.586

21.058

21.535

21.985

22.377

22.773

23.2

23.596

23.947

24.341

24.718

25.124

25.461

25.788

26.172

26.562

26.96

27.32

27.746

28.135

28.56

29.006

29.408

29.896

30.376

30.871

31.405

31.928

32.421

33.017

33.587

34.174

34.793

35.421

36.058

36.754

37.457

38.226

39.073

39.92

40.901

41.98

43.197

44.559

46.157

48.124

50.746

54.557

61.251

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

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

0.2 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 10.225

10.454

10.677

10.905

11.145

11.388

11.625

11.905

12.191

12.463

12.767

13.08

13.404

13.697

14.048

14.339

14.684

15.045

15.409

15.757

16.152

16.548

16.955

17.427

17.927

18.402

18.823

19.293

19.802

20.245

20.701

21.246

21.714

22.221

22.733

23.269

23.846

24.471

25.092

25.752

26.43

27.187

27.979

28.839

29.819

31.033

32.344

34.386

38.171

69.904

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

0.2 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 5

flat

1.0466

2.8953

3.3826

3.7792

4.0787

4.303

4.5016

4.6686

4.8377

4.9993

5.1335

5.26

5.3745

5.4837

5.577

5.6695

5.7685

5.8525

5.9354

6.0168

6.0957

6.1818

6.2615

6.331

6.4224

6.506

6.6017

6.69

6.7756

6.8602

6.9436

7.0425

7.1386

7.2304

7.3247

7.4193

7.5226

7.6308

7.7465

7.8649

7.9801

8.1058

8.2391

8.3728

8.529

8.7084

8.911

9.1814

9.5662

10.249

22.625

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

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

0.2 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 6

flat

15.007

23.427

26.476

28.098

29.64

30.923

32.022

32.968

33.825

34.713

35.503

36.213

36.853

37.56

38.152

38.841

39.541

40.265

40.947

41.744

42.548

43.288

44.15

45.144

46.344

47.433

48.473

49.681

50.71

51.916

53.266

54.527

55.96

57.209

58.404

59.807

61.138

62.472

63.809

65.194

66.651

68.177

69.776

71.522

73.524

76.066

78.943

83.342

89.668

101.48

259.08

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

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

0.2 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 7

flat

30.12

33.407

34.658

35.624

36.416

37.158

37.767

38.407

38.93

39.455

40.054

40.741

41.392

42.063

42.914

44.129

45.32

46.717

48.249

49.889

51.649

53.398

55.034

56.45

57.996

59.31

60.745

62.216

63.707

65.228

66.825

68.468

70.257

72.151

74.444

76.865

79.612

82.556

85.661

89.019

92.884

96.77

101.04

105.82

111.48

118.24

126.49

137.25

152.3

178.46

467.63

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

0.2 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

0.60912

27.486

31.306

32.713

33.629

34.439

35.186

35.802

36.35

36.9

37.414

37.901

38.453

38.885

39.362

39.94

40.463

41.066

41.678

42.36

43.252

44.162

45.123

46.089

47.138

48.288

49.327

50.407

51.594

52.758

53.784

54.948

56.101

57.201

58.402

59.604

60.87

62.074

63.353

64.725

66.14

67.604

69.174

70.923

72.979

75.524

78.851

83.575

90.59

103.02

346.39

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

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

0.2 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

48.705

63.665

67.093

68.889

70.504

71.804

73.279

74.404

75.46

76.487

77.538

78.5

79.528

80.547

81.58

82.678

84.039

85.508

87.042

88.776

90.61

92.639

94.862

96.849

99.039

101.36

103.44

105.6

107.66

109.73

111.87

113.83

115.93

117.91

119.92

121.82

123.67

125.61

127.63

129.55

131.45

133.44

135.48

137.67

140.01

142.71

145.76

149.74

155.76

168.59

424.39

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

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

0.2 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

0.0014381

1.3007

1.6798

1.8923

2.0554

2.1863

2.2824

2.3637

2.4401

2.5075

2.5643

2.6151

2.6595

2.7016

2.7372

2.7721

2.8014

2.8274

2.8499

2.8692

2.8896

2.908

2.9245

2.9406

2.9541

2.9672

2.9792

2.9896

2.9999

3.0105

3.0204

3.0288

3.0366

3.0443

3.0524

3.0593

3.066

3.0728

3.0786

3.0848

3.0911

3.0967

3.102

3.107

3.1128

3.1176

3.1225

3.1273

3.1318

3.1363

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

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

0.2 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 11

flat

1.1923e-05

0.011815

0.024392

0.039409

0.055898

0.06976

0.084027

0.097823

0.11134

0.12557

0.13941

0.15332

0.16652

0.179

0.19107

0.20195

0.21224

0.22183

0.23173

0.2418

0.25229

0.26235

0.27401

0.2851

0.29663

0.30698

0.31822

0.33012

0.34143

0.35362

0.36555

0.37761

0.39028

0.40264

0.41432

0.42644

0.43912

0.45185

0.4648

0.47846

0.49524

0.51109

0.52725

0.54605

0.56839

0.59249

0.62335

0.66083

0.7012

0.77536

1.1461

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

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

0.2 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 0.21815

0.23387

0.24743

0.26107

0.2748

0.28845

0.30167

0.31516

0.32757

0.34119

0.35311

0.36508

0.3766

0.38885

0.39968

0.40888

0.4159

0.42362

0.43104

0.43804

0.44544

0.45332

0.46176

0.46963

0.47758

0.48564

0.49305

0.5006

0.5091

0.51814

0.52739

0.53722

0.54723

0.55849

0.56772

0.57937

0.59182

0.60343

0.61647

0.63062

0.64624

0.66189

0.67958

0.69951

0.72288

0.74828

0.77749

0.81418

0.86568

1.1713

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

0.2 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

20.003

22.23

23.316

24.311

25.194

25.863

26.595

27.317

28.008

28.604

29.235

29.771

30.329

30.887

31.458

32.059

32.658

33.243

33.834

34.507

35.19

35.825

36.459

37.143

37.88

38.66

39.436

40.179

40.987

41.843

42.708

43.54

44.464

45.45

46.41

47.382

48.531

49.757

51.074

52.552

54.184

55.968

57.977

60.256

62.767

66.274

70.193

75.595

82.348

92.863

232.72

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

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

0.2 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

11.062

11.667

12.27

12.834

13.425

13.998

14.494

15.01

15.524

16.074

16.615

17.055

17.585

18.098

18.634

19.081

19.564

20.113

20.636

21.197

21.718

22.263

22.85

23.361

23.852

24.387

24.936

25.471

26.011

26.607

27.219

27.758

28.369

29.065

29.685

30.441

31.203

31.982

32.889

33.79

34.737

35.803

37.071

38.443

40.031

42.201

44.778

48.82

55.565

117.5

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

0.2 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