< 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 = 37.3%

< 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

66.012

68.801

70.923

72.851

74.496

75.916

77.197

78.739

79.99

81.335

82.694

84.632

86.827

89.264

92.371

95.788

99.229

102.3

105.72

109.06

112.69

116.15

119.91

123.64

127.29

130.81

134.21

137.59

140.74

143.77

146.66

149.63

152.55

155.2

157.97

160.83

164.05

167.98 172 176.59

181.72

187.65

194.02

201.46

210.4

221.8

236.56

257.73

301.04

1107.6

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

20.742

21.341

21.908

22.353

22.817

23.269

23.786

24.313

24.776

25.226

25.667

26.146

26.629

27.126

27.622

28.134

28.607

29.142

29.743

30.3

30.864

31.471

31.997

32.649

33.254

33.912

34.585

35.204

35.803

36.464

37.111

37.772

38.475

39.145

39.839

40.532

41.169

41.895

42.726

43.626

44.577

45.624

46.697

48.014

49.515

51.429

53.999

57.883

65.288

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

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 4

flat

10 10.291

10.54

10.815

11.124

11.434

11.705

11.99

12.306

12.659

12.998

13.398

13.781

14.143

14.519

15.003

15.457

15.929

16.449

16.938

17.547

18.014

18.656

19.303

20.003

20.628

21.248

21.874

22.562

23.261

24.011

24.688

25.404

26.147

26.917

27.65

28.399

29.152

29.886

30.669

31.457

32.254

33.051

33.902

34.921

35.947

37.23

38.861

41.305

46.413

106.68

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 5

flat

1.1305

3.2305

3.8317

4.1833

4.4443

4.6498

4.834

5.0168

5.1628

5.3046

5.4316

5.5359

5.6406

5.7452

5.8382

5.9364

6.0197

6.1227

6.2144

6.302

6.4046

6.4956

6.5872

6.6737

6.7724

6.8632

6.9666

7.0677

7.1732

7.2841

7.3986

7.5041

7.6289

7.7483

7.8721

7.9866

8.1083

8.2223

8.3352

8.4592

8.5861

8.7172

8.8518

9.0089

9.1671

9.3609

9.5983

9.9055

10.378

11.25

19.182

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

25.715

27.987

29.807

31.413

32.741

33.759

34.699

35.606

36.351

37.095

37.894

38.588

39.408

40.194

41.014

41.936

42.873

43.777

44.783

45.953

47.389

48.786

50.222

51.705

53.456

55.026

56.624

58.113

59.633

61.319

62.988

64.613

66.2

67.801

69.4

70.994

72.578

74.063

75.52

76.845

78.463

80.187

82.171

84.301

87.047

90.594

95.098

102.36

115.59

280.65

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

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

1200 input node 7

flat

30.148

33.782

35.212

36.16

37.028

37.761

38.464

39.151

39.783

40.507

41.266

42.037

42.926

44.221

45.408

47.276

49.162

51.273

53.302

55.342

57.209

59.201

61.118

62.98

64.866

66.719

68.653

70.405

72.084

73.684

75.323

77.075

78.79

80.633

82.943

85.391

88.351

91.528

95.074

98.848

102.61

106.58

111.25

116.47

123.08

130.13

140.27

152.91

172.32

207.18

826.38

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 8

flat

0.17242

30.271

32.743

33.992

34.832

35.615

36.339

36.977

37.584

38.131

38.705

39.295

39.901

40.601

41.294

42.112

43.002

43.905

44.932

46.265

47.5

48.797

50.139

51.631

53.132

54.601

56.091

57.579

59.131

60.627

62.158

63.601

65.092

66.491

67.904

69.305

70.657

72.071

73.482

74.806

76.363

77.86

79.48

81.444

83.74

86.605

90.603

96.191

104.41

119.33

347.48

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

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 9

flat

48.858

65.478

68.363

70.243

72.045

73.665

75.029

76.148

77.285

78.642

79.773

80.954

82.173

83.459

85.134

86.993

89.062

91.252

94.128

96.933

99.803

102.41

105.53

108.43

111.35

114.33

117.19

119.96

122.78

125.53

128.28

131.01

133.68

136.35

138.97

141.45

143.72

145.93

148.33

150.54

152.72

154.7

156.78

159.03

161.33

164.02

167.21

171.36

178.16

194.9

582.81

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 10

flat

0.033582

1.3717

1.7841

2.0168

2.1735

2.2875

2.3825

2.4576

2.5256

2.5822

2.6307

2.6733

2.713

2.7506

2.7801

2.8073

2.8329

2.8527

2.8721

2.8909

2.9085

2.9244

2.9406

2.9546

2.967

2.9785

2.9891

2.9997

3.0086

3.0178

3.0268

3.0349

3.0421

3.0498

3.0566

3.0629

3.0696

3.0756

3.0818

3.0876

3.0932

3.0984

3.1037

3.1086

3.1133

3.1181

3.1231

3.1276

3.1321

3.1366

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

0 200 400 600 800 1000

input node 11

flat

7.1526e-07

0.010443

0.021996

0.033847

0.046612

0.058534

0.069027

0.080392

0.092028

0.10187

0.11187

0.12206

0.1325

0.14235

0.15211

0.16203

0.17218

0.18174

0.19198

0.20116

0.21106

0.22091

0.23169

0.24183

0.2514

0.26186

0.27207

0.2827

0.29378

0.30466

0.3173

0.32892

0.34111

0.35447

0.36722

0.38072

0.39287

0.40749

0.42177

0.4373

0.45293

0.47146

0.4924

0.51483

0.53712

0.55899

0.59309

0.63194

0.67811

0.75104

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

0.10008

0.13227

0.15625

0.17451

0.19229

0.20615

0.22044

0.23422

0.24638

0.25874

0.27

0.28212

0.29311

0.3042

0.31439

0.32542

0.33679

0.34756

0.3586

0.36945

0.38001

0.39111

0.40135

0.40999

0.41796

0.42653

0.43504

0.44414

0.45377

0.46219

0.4718

0.48173

0.49118

0.50199

0.51321

0.52525

0.53846

0.54956

0.56282

0.57739

0.59329

0.60995

0.62753

0.64886

0.67133

0.69442

0.72159

0.75027

0.78898

0.84431

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 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

0 200 400 600 800 1000 input node 13

flat

20.026

22.458

23.753

24.955

25.935

26.858

27.738

28.561

29.323

30.022

30.688

31.389

32.133

32.843

33.584

34.344

34.991

35.695

36.339

37.114

37.825

38.554

39.284

39.951

40.714

41.44

42.271

42.998

43.791

44.584

45.369

46.256

47.094

47.965

48.908

49.917

50.911

52.042

53.248

54.573

55.921

57.578

59.231

61.38

63.704

66.607

69.582

74.245

80.804

91.38

394.48

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

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

0 100 200 300 400 500 600 700 800 900 input node 14

flat

10.009

11.253

11.926

12.596

13.293

13.884

14.505

15.158

15.782

16.335

16.922

17.615

18.222

18.849

19.464

20.162

20.843

21.531

22.246

22.952

23.653

24.341

25.089

25.72

26.442

27.204

27.869

28.45

29.141

29.855

30.616

31.384

32.053

32.766

33.494

34.249

35.001

35.811

36.623

37.563

38.497

39.592

40.714

42.055

43.466

45.261

47.415

50.213

54.097

61.233

148.83

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer