< 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

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 = 34.2%, 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

60.002

65.585

68.428

70.447

72.036

73.824

75.241

76.558

77.887

79.271

80.762

82.204

83.891

86.014

88.503

91.485

94.312

97.534

100.97

104.12

107.12

110.63

114.17

117.76

121.13

124.8

128.51

131.87

135.33

138.41

141.56

144.6

147.36

150.32

153.09

155.95

158.89

162.09

165.46

169.48

173.87 179 184.74

190.69

197.72

206.17

215.94

228.87

248.21

283.33

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

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 3

flat

20 20.733

21.411

21.879

22.376

22.865

23.294

23.709

24.145

24.643

25.138

25.566

25.945

26.421

26.913

27.447

27.927

28.339

28.845

29.382

29.949

30.552

31.096

31.673

32.198

32.799

33.408

34.059

34.71

35.33

35.975

36.651

37.299

37.959

38.655

39.236

39.933

40.629

41.276

42.035

42.848

43.729

44.652

45.744

46.957

48.431

50.163

52.546

55.969

62.261

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

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 10.265

10.547

10.815

11.074

11.386

11.703

11.998

12.306

12.628

12.947

13.395

13.717

14.089

14.481

14.955

15.408

15.835

16.34

16.833

17.383

17.963

18.495

19.088

19.723

20.298

20.879

21.518

22.082

22.732

23.412

24.103

24.797

25.517

26.209

27.004

27.736

28.457

29.195

29.958

30.732

31.512

32.334

33.18

34.057

35.083

36.257

37.679

39.735

43.731

74.919

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

500

1000

1500

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 5

flat

1.2213

3.188

3.8107

4.1997

4.4581

4.6648

4.8521

5.0255

5.1613

5.2947

5.4207

5.5202

5.6199

5.7288

5.8271

5.9266

6.0142

6.1046

6.2003

6.286

6.3817

6.4717

6.573

6.6703

6.7669

6.858

6.954

7.0451

7.1464

7.2632

7.3778

7.4837

7.5931

7.7201

7.8486

7.9639

8.0861

8.2059

8.3224

8.4515

8.582

8.722

8.857

9.0063

9.1671

9.3617

9.5946

9.9033

10.341

11.209

19.663

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

15.026

25.576

27.741

29.712

31.189

32.321

33.338

34.393

35.153

36.013

36.725

37.5

38.29

39.123

39.871

40.64

41.523

42.521

43.334

44.332

45.583

46.816

48.17

49.632

51.057

52.677

54.316

55.96

57.541

58.923

60.596

62.336

63.999

65.608

67.252

68.875

70.519

72.078

73.6

75.107

76.713

78.358

80.187

82.122

84.205

86.993

90.567

95.067

102.17

115.02

246.54

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

33.744

35.171

36.112

36.874

37.603

38.304

38.887

39.511

40.263

40.957

41.709

42.618

43.741

44.958

46.525

48.201

49.959

52.23

54.168

56.194

58.194

60.25

61.696

63.677

65.479

67.358

69.194

70.924

72.736

74.301

76.088

77.865

79.634

81.728

83.943

86.697

89.746

93.131

96.67

100.49

104.26

108.45

113.33

118.73

126.22

134.91

145.6

161.98

191.99

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

0.17242

29.789

32.286

33.528

34.611

35.395

36.086

36.683

37.284

37.956

38.555

39.098

39.698

40.359

41.057

41.801

42.681

43.687

44.586

45.722

46.916

48.181

49.436

50.936

52.385

53.848

55.302

56.796

58.331

59.835

61.13

62.769

64.193

65.67

67.074

68.529

69.959

71.417

72.839

74.226

75.739

77.256

78.862

80.836

83.089

85.917

89.842

95.022

102.98

116.91

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

48.858

65.008

67.816

69.862

71.421

73.048

74.37

75.579

76.889

78.028

79.235

80.454

81.769

83.109

84.731

86.369

88.112

90.299

92.82

95.112

97.935

100.79

103.61

106.36

109.44

112.46

115.37

118.26

120.62

123.42

126.23

128.9

131.56

134.14

136.73

139.26

141.84

144.22

146.46

148.75

150.93

153.11

155.25

157.48

159.88

162.59

165.63

169.46

175.17

188.46

459.46

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

0 100 200 300 400 500 600 700 800 900 input node 10

flat

0.077724

1.4366

1.8201

2.0422

2.1982

2.3115

2.3962

2.4768

2.5398

2.5916

2.6394

2.6854

2.7233

2.7592

2.791

2.8173

2.8408

2.8615

2.8802

2.8987

2.9159

2.9287

2.9441

2.9576

2.9706

2.9827

2.9905

2.9998

3.0082

3.0184

3.0276

3.0351

3.0427

3.0505

3.0575

3.0644

3.0704

3.0763

3.0826

3.0884

3.0937

3.0992

3.1046

3.1098

3.1152

3.1192

3.1241

3.1289

3.1325

3.137

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

4.5373e-06

0.010033

0.022602

0.036347

0.050555

0.064763

0.078214

0.093356

0.10685

0.1187

0.13329

0.14714

0.16011

0.17211

0.184

0.19568

0.2057

0.21552

0.22652

0.23511

0.24569

0.25507

0.26436

0.27509

0.28434

0.29392

0.30369

0.31375

0.32418

0.33588

0.34721

0.35833

0.36808

0.38044

0.39221

0.40483

0.41777

0.4326

0.44726

0.46284

0.47917

0.49754

0.51562

0.53458

0.55557

0.58051

0.611

0.64622

0.69485

0.76415

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

0.2 0.21888

0.2347

0.24938

0.26246

0.27532

0.28638

0.29774

0.3083

0.3187

0.32868

0.33922

0.34853

0.35794

0.36752

0.37746

0.3886

0.39844

0.4065

0.41361

0.42116

0.42862

0.43526

0.44278

0.45058

0.45943

0.46854

0.4765

0.48387

0.49213

0.50141

0.51164

0.52164

0.53208

0.54446

0.55407

0.56645

0.5781

0.59008

0.60319

0.61809

0.63158

0.64998

0.66693

0.68634

0.70905

0.73421

0.76207

0.80634

0.85757

1.1345

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

20.003

22.643

24.02

25.166

26.068

27.109

28.063

28.865

29.624

30.352

31.01

31.725

32.408

33.174

33.935

34.551

35.307

35.996

36.706

37.409

38.164

38.847

39.615

40.342

41.089

41.879

42.655

43.319

44.068

44.841

45.648

46.546

47.377

48.304

49.242

50.264

51.351

52.528

53.908

55.217

56.637

58.33

60.141

62.205

64.685

67.763

70.982

76.19

82.763

91.808

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

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

0 100 200 300 400 500 600 700 800 input node 14

flat

10.003

11.319

12.191

12.764

13.532

14.223

14.929

15.647

16.286

16.934

17.578

18.165

18.779

19.48

20.22

20.956

21.66

22.359

23.054

23.689

24.379

25.049

25.725

26.324

26.985

27.643

28.19

28.897

29.556

30.243

30.943

31.574

32.238

32.915

33.538

34.274

35.002

35.781

36.619

37.498

38.461

39.443

40.424

41.646

43.147

44.668

46.825

49.236

53.144

59.74

117.13

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer