< 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

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

47.175

64.376

67.751

70.181

71.947

73.734

75.118

76.443

77.802

79.036

80.518

82.046

83.774

86.056

88.766

91.772

94.925

98.36

101.56

104.71

108.13

111.53

115.11

118.67

121.91

125.62

129.3

132.69

135.96

139.17

142.24

145.34

148.15

150.87

153.72

156.61

159.38

162.4

165.81

169.68

174.12

179.07

184.74

190.99

197.8

205.98

216.02

229.21

248.16

283.35

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 20.736

21.397

21.85

22.323

22.791

23.276

23.709

24.145

24.62

25.078

25.516

25.952

26.412

26.96

27.443

27.927

28.419

28.953

29.457

30.022

30.592

31.189

31.754

32.323

32.942

33.532

34.143

34.782

35.426

36.057

36.681

37.37

38.042

38.712

39.316

39.984

40.72

41.353

42.103

42.977

43.92

44.921

46.01

47.214

48.594

50.349

52.628

56.233

62.578

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 10.246

10.491

10.769

11.036

11.322

11.618

11.952

12.282

12.659 13 13.41

13.776

14.147

14.556

15.023

15.434

15.826

16.28

16.791

17.362

17.961

18.454

19.031

19.649

20.281

20.832

21.449

22.031

22.718

23.419

24.095

24.8

25.511

26.205

26.936

27.704

28.39

29.165

29.927

30.686

31.484

32.255

33.086

33.951

34.98

36.144

37.548

39.668

43.668

74.919

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

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

1.1377

3.0624

3.6297

4.0249

4.323

4.568

4.7525

4.9302

5.0936

5.2476

5.3769

5.4844

5.5719

5.67

5.7779

5.8772

5.9796

6.0728

6.1629

6.2564

6.3384

6.4437

6.5352

6.6331

6.7327

6.8271

6.9032

7.0088

7.1186

7.2264

7.3413

7.4619

7.5772

7.6956

7.8278

7.9423

8.0691

8.1993

8.3177

8.4453

8.577

8.7139

8.8548

9.0152

9.1778

9.3656

9.6002

9.9035

10.344

11.195

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

15.002

25.132

27.026

28.768

30.41

31.753

32.911

33.879

34.751

35.582

36.4

37.203

37.991

38.834

39.608

40.396

41.232

42.265

43.115

43.98

45.185

46.522

47.949

49.365

50.775

52.416

54.144

55.779

57.47

58.833

60.624

62.34

64.075

65.65

67.333

68.944

70.575

72.134

73.651

75.189

76.715

78.257

80.041

82.005

84.111

86.894

90.456

95.239

102.34

114.38

289.14

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

30.12

33.625

34.996

35.928

36.746

37.517

38.303

38.879

39.545

40.263

41.027

41.72

42.7

43.849

45.287

46.919

48.71

50.728

52.906

54.961

56.896

58.892

60.915

62.352

64.306

66.191

68.034

69.866

71.603

73.276

74.935

76.699

78.315

80.045

82.238

84.651

87.535

90.833

94.09

97.596

101.22

105.08

109.49

114.3

119.96

126.97

135.51

146.43

162.28

193.39

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

0.67828

29.329

31.922

33.391

34.373

35.123

35.867

36.507

37.22

37.783

38.363

38.976

39.591

40.267

40.911

41.657

42.529

43.402

44.475

45.628

46.884

48.196

49.41

50.905

52.458

53.894

55.415

56.864

58.37

59.835

61.123

62.701

64.136

65.593

67.025

68.42

69.891

71.361

72.803

74.206

75.744

77.261

78.846

80.82

83.127

86.3

90.078

95.407

103.04

117.4

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

47.175

63.809

67.174

69.43

71.079

72.833

74.185

75.458

76.689

77.812

78.919

80.035

81.438

82.772

84.319

86.222

88.009

90.158

92.863

95.234

98.208

101.03

103.77

106.62

109.67

112.72

115.56

118.28

120.58

123.28

126.02

128.62

131.4

134.06

136.66

139.19

141.63 144 146.27

148.53

150.68

152.93

155.09

157.33

159.71

162.34

165.4

169.4

175.2

188.3

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

0.0050833

1.3859

1.7895

2.0106

2.1664

2.2799

2.3772

2.4545

2.5211

2.5771

2.6254

2.6702

2.7113

2.7488

2.78

2.8075

2.8335

2.8553

2.877

2.8977

2.9137

2.9285

2.9432

2.9566

2.9695

2.9811

2.9894

2.9977

3.0065

3.0154

3.0244

3.0317

3.0393

3.0473

3.0543

3.0611

3.068

3.0745

3.0803

3.0867

3.0928

3.0983

3.1034

3.1084

3.1136

3.1183

3.1232

3.1284

3.1323

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

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

7.1526e-07

0.01013

0.023606

0.037587

0.052592

0.067251

0.081742

0.094855

0.10808

0.12159

0.13568

0.14956

0.16142

0.17415

0.18576

0.1969

0.20686

0.21692

0.22669

0.23617

0.24641

0.25608

0.26565

0.27585

0.28525

0.29532

0.3062

0.3171

0.32651

0.33815

0.34983

0.35998

0.37224

0.38498

0.39724

0.40904

0.42203

0.4353

0.44859

0.46385

0.48115

0.5007

0.51909

0.53836

0.55883

0.58651

0.61975

0.65296

0.6973

0.77614

1.132

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

0 100 200 300 400 500 600 700 800 900 input node 12

flat

0.20001

0.21899

0.23495

0.24926

0.26205

0.27455

0.28571

0.2972

0.30774

0.31795

0.32793

0.33845

0.34848

0.35706

0.36679

0.37657

0.38717

0.39662

0.4046

0.41224

0.41917

0.42677

0.43439

0.44182

0.44947

0.45841

0.46695

0.47543

0.483

0.49112

0.50014

0.51029

0.52066

0.53041

0.54185

0.55163

0.56363

0.57704

0.58863

0.60206

0.61726

0.63358

0.65287

0.67061

0.69175

0.71376

0.74059

0.76936

0.8059

0.85697

1.1537

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

20.028

22.574

24.109

25.21

26.09

27.104

27.824

28.698

29.431

30.247

30.959

31.69

32.421

33.205

33.951

34.631

35.393

36.079

36.726

37.506

38.244

38.962

39.774

40.515

41.286

42.069

42.855

43.537

44.351

45.157

46.012

46.842

47.737

48.63

49.548

50.612

51.663

52.73

54.086

55.427

56.844

58.597

60.472

62.566

65.232

68.141

71.416

76.488

82.448

92.098

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

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 input node 14

flat

10.003

11.152

11.933

12.711

13.457

14.084

14.791

15.501

16.254

16.84

17.545

18.147

18.819

19.42

20.154

20.861

21.522

22.127

22.864

23.524

24.212

24.877

25.537

26.188

26.885

27.539

28.053

28.749

29.416

30.129

30.858

31.52

32.214

32.869

33.502

34.199

34.935

35.758

36.568

37.419

38.394

39.441

40.45

41.694

43.104

44.708

46.945

49.681

53.431

60.142

118.58

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer