< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.6

-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

-0.6

-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

0 500 1000

1500

2000

2500

3000

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 = 31.9%, max possible = 36.9%

< 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 50 100 150 200 250 300 350 400 input node 2

flat

60.005

66.003

68.7

70.884

72.599

74.221

75.564

77.039

78.563

79.991

81.335

82.966

84.657

86.728

89.14

91.966

95.157

98.003

100.97

104.12

107.02

110.88

114.38

117.92

121.2

124.53

127.79

131.24

134.64

137.88

141.11

144.07

147.48

150.58

154.13

157.63

161.37

165.47

169.64

174.24

179.27

184.23

190.34

196.9

203.82

212.46

223.09

238.54

259.73

300.52

873.26

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 input node 3

flat

20 20.748

21.336

21.809

22.281

22.728

23.118

23.528

23.986

24.471

24.924

25.371

25.794

26.258

26.752

27.219

27.682

28.135

28.625

29.124

29.666

30.259

30.83

31.496

32.18

32.798

33.538

34.241

35.085

35.879

36.776

37.79

38.817

39.715

40.783

41.695

42.788

44.021

45.238

46.581

48.227

49.942

51.756

53.955

56.105

58.606

61.816

65.423

70.532

78.085

161.65

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 4

flat

10.001

10.271

10.497

10.777

11.018

11.312

11.604

11.882

12.212

12.512

12.84

13.187

13.527

13.855

14.213

14.596

15.006

15.388

15.788

16.199

16.592

16.991

17.373

17.788

18.116

18.555

18.976

19.383

19.83

20.218

20.549

20.911

21.294

21.688

22.037

22.506

22.921

23.404

23.874

24.392

24.94

25.532

26.289

27.04

27.788

28.788

29.812

31.191

33.169

36.318

68.415

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 5

flat

1.1918

3.1084

3.7476

4.1222

4.3852

4.6157

4.8058

4.9864

5.1302

5.2644

5.3897

5.5093

5.5976

5.705

5.8129

5.9112

6.0056

6.1026

6.1996

6.2831

6.3859

6.4793

6.575

6.6646

6.7658

6.8568

6.9616

7.056

7.1664

7.2714

7.387

7.4836

7.5991

7.715

7.8295

7.9431

8.0812

8.2096

8.3259

8.47

8.6041

8.762

8.9138

9.0835

9.284

9.5093

9.7596

10.09

10.539

11.4

23.363

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 6

flat

15.012

25.43

27.744

29.542

31.157

32.304

33.336

34.413

35.183

36.089

36.886

37.7

38.486

39.216

40.091

40.872

41.796

42.758

43.523

44.509

45.673

46.912

48.121

49.458

50.657

52.462

54.212

55.861

57.232

58.536

60.174

61.768

63.494

65.263

66.774

68.596

70.263

71.961

73.798

75.687

77.287

79.576

81.816

84.294

87.09

90.261

94.165

99.403

105.96

118.76

413.5

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 400 input node 7

flat

30.123

33.744

35.133

36.124

37.054

37.862

38.506

39.092

39.758

40.388

41.13

41.94

42.777

43.889

45.149

46.862

48.563

50.63

52.692

54.953

56.872

58.916

60.796

62.047

63.847

65.536

67.523

69.344

71.158

73.096

75.196

77.184

79.202

81.639

83.871

86.442

89.076

92.412

95.641

98.871

102.65

106.89

111.67

117.39

123.02

130.42

138.98

151.08 167 202.47

503.74

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 8

flat

1.4476

29.125

32.102

33.435

34.372

35.214

35.985

36.626

37.256

37.888

38.403

38.97

39.51

40.118

40.808

41.453

42.383

43.284

44.281

45.352

46.709

48.011

49.127

50.447

51.951

53.386

54.88

56.325

57.803

59.307

60.72

62.073

63.668

65.123

66.479

68.088

69.526

71.242

72.976

74.769

76.629

78.491

80.609

83.067

85.792

88.973

93.244

98.813

107.03

122.77

417.51

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 9

flat

48.858

65.331

68.174

70.207

71.648

73.334

74.663

75.717

77.023

78.266

79.5

80.688

81.904

83.196

84.657

86.254

87.984

90.024

92.132

94.985

97.461

99.95

102.79

105.51

108.19

111.03

113.97

116.51

119.38

121.64

124.05

126.76

129.23

131.79

134.43

137.07

139.68

142.1

144.81

147.8

150.55

153.72

156.98

160.6

164.53

169.17

174.54

180.74

189.55

203.42

453.25

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

0 100 200 300 400 500 600 700 800

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 50 100 150 200 250 300 350 400 input node 10

flat

0.00047251

1.2678

1.6603

1.8948

2.0792

2.2088

2.3118

2.396

2.4652

2.5316

2.5862

2.6348

2.6771

2.7162

2.7563

2.7906

2.8181

2.842

2.8618

2.8817

2.898

2.9156

2.9311

2.9467

2.96

2.9723

2.9836

2.9938

3.0039

3.0136

3.022

3.0305

3.0376

3.0446

3.0527

3.0602

3.0671

3.0735

3.0793

3.0857

3.0918

3.097

3.1027

3.108

3.1127

3.1179

3.1227

3.1279

3.132

3.1365

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 11

flat

3.8743e-06

0.0111

0.025289

0.040209

0.056372

0.070133

0.084737

0.10035

0.1129

0.128

0.14254

0.15527

0.16867

0.18063

0.19243

0.20459

0.21521

0.22533

0.23556

0.24721

0.25692

0.26684

0.27734

0.28753

0.29826

0.30905

0.31992

0.33117

0.34225

0.35346

0.36535

0.37652

0.38732

0.39847

0.41104

0.42304

0.43596

0.4485

0.46273

0.47644

0.49331

0.51019

0.52822

0.54465

0.56523

0.59104

0.62028

0.65602

0.70811

0.77916

1.1166

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 350 input node 12

flat

0.20007

0.22269

0.24211

0.25787

0.27319

0.28643

0.29987

0.31082

0.3227

0.33288

0.34386

0.3545

0.36392

0.37511

0.38517

0.39453

0.40283

0.41134

0.418

0.42545

0.4332

0.4403

0.44739

0.45555

0.46261

0.47045

0.47659

0.48359

0.4927

0.501

0.51072

0.51988

0.52911

0.53913

0.54863

0.55921

0.5703

0.58062

0.59451

0.60834

0.62315

0.63914

0.65832

0.67429

0.69388

0.71768

0.74252

0.77134

0.80715

0.86005

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

0 100 200 300 400 500 600

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 50 100 150 200 250 300 input node 13

flat

20.028

22.48

23.745

24.789

25.702

26.63

27.462

28.295

29.032

29.797

30.547

31.199

31.979

32.699

33.528

34.345

35.068

35.847

36.539

37.388

38.346

39.33

40.258

41.197

42.183

43.219

44.249

45.309

46.365

47.463

48.559

49.876

51.08

52.513

53.834

55.28

56.823

58.457

60.034

61.808

63.563

65.579

68.019

70.001

72.792

76.219

79.949

84.812

90.062

100.89

232.07

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

0 100 200 300 400 500 600 700

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 50 100 150 200 250 300 input node 14

flat

10.009

11.234

11.938

12.613

13.312

13.924

14.521

15.061

15.613

16.194

16.644

17.181

17.723

18.165

18.641

19.095

19.633

20.094

20.589

21.054

21.531

21.977

22.398

22.877

23.309

23.786

24.255

24.747

25.23

25.628

26.116

26.63

27.17

27.679

28.161

28.779

29.408

30.105

30.844

31.574

32.434

33.402

34.325

35.41

36.788

38.367

40.139

42.464

45.961

52.431

122.22

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

0 100 200 300 400 500 600 700

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 input layer hidden layer

1

output layer