< 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

0.006

0.007

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

0 500 1000

1500

2000

2500

3000

3500

4000

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 = 33.3%, max possible = 36.8%

< 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 50 100 150 200 250 300 350 400 450 input node 2

flat

47.175

65.207

68.31

70.124

72.046

73.774

75.072

76.413

77.747

78.978

80.577 82 83.521

85.707

87.989

91.422

95.485

99.433

103.23

107.13

110.42

113.8

118.05

121.88

125.39

128.77

131.93

135.01

138.27

141.52

144.45

147.37

150.27

153.17

155.99 159 162.1

165.52

169.22

173.33

178.11

182.66

187.8

193.92

201.08

209.1

219.9

231.85

250.84

282.52

724.92

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 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 50 100 150 200 250 300 350 400 450 input node 3

flat

20 20.5

21.015

21.569

21.98

22.525

23.011

23.471

23.868

24.39

24.797

25.267

25.78

26.213

26.741

27.365

27.877

28.418

29.01

29.579

30.316

30.917

31.654

32.313

33.023

33.762

34.535

35.222

35.901

36.59

37.248

37.93

38.658

39.448

40.154

40.909

41.658

42.455

43.281

44.209

45.154

46.208

47.31

48.497

49.993

51.727

53.437

55.874

59.328

65.503

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

0 100 200 300 400 500 600 700 800

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 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

10.299

10.607

10.87

11.14

11.431

11.748

12.097

12.424

12.772

13.128

13.595

14.043

14.47

14.889

15.374

15.828

16.247

16.756

17.312

17.876

18.478

18.995

19.568

20.164

20.69

21.281

21.919

22.527

23.084

23.697

24.295

25.028

25.65

26.301

26.955

27.595

28.284

28.949

29.738

30.365

31.111

31.966

32.793

33.749

34.7

35.891

37.161

39.403

43.457

71.463

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 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

1.1476

2.7042

3.2673

3.7398

4.099

4.4185

4.6967

4.9348

5.1261

5.2572

5.3692

5.4793

5.5828

5.6817

5.7864

5.8845

5.9763

6.0618

6.1424

6.2489

6.3233

6.4102

6.4834

6.5773

6.6784

6.7709

6.8785

6.9882

7.087

7.1951

7.3158

7.4378

7.5628

7.6869

7.8168

7.9403

8.0638

8.1968

8.3211

8.4514

8.5863

8.7147

8.8523

8.9979

9.1817

9.3771

9.5975

9.8775

10.285

11.001

16.81

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

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 50 100 150 200 250 300 350 400 input node 6

flat

15.005

19.366

23.383

26.694

29.564

31.211

32.628

33.743

34.665

35.396

36.231

36.966

37.634

38.268

39.073

39.765

40.514

41.279

42.251

43.495

44.514

45.814

47.385

48.833

50.339

52.034

53.782

55.493

57.373

59.135

60.871

62.566

64.299

65.906

67.655

69.281

70.884

72.437

73.957

75.623

77.339

78.957

80.623

82.634

84.883

87.683

91.277

96.277

103.51

115.62

320.55

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 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 50 100 150 200 250 300 350 400 450 input node 7

flat

30.18

33.314

34.758

35.793

36.572

37.207

37.946

38.688

39.274

39.924

40.723

41.53

42.559

43.786

45.349

47.407

49.514

51.69

53.886

56.179

58.221

60.382

62.327

64.203

66.215

67.934

69.688

71.467

73.291

74.892

76.643

78.383

80.321

82.511

85.122

87.82

90.75

93.907

97.174

100.24

104.05

108.13

113.11

117.92

123.56

130.46

139.76

151.03

167.38

192.93

421.84

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 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

2.8334

27.118

31.385

32.818

33.735

34.783

35.357

36.097

36.723

37.315

37.942

38.607

39.161

39.786

40.388

41.199

41.949

42.863

44.017

45.3

46.706

48.155

49.444

50.996

52.506

54.08

55.556

57.147

58.659

60.264

61.775

63.207

64.687

66.126

67.535

69.011

70.474

71.816

73.121

74.518

76.066

77.612

79.328

81.438

83.88

86.592

90.324

95.212

102.36

115.45

364.94

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

0 100 200 300 400 500 600 700 800

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 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 50 100 150 200 250 300 350 400 450 input node 9

flat

47.175

63.831

67.392

69.423

71.151

72.881

74.168

75.41

76.614

77.747

78.898

80.16

81.502

82.634

84.043

85.895

87.822

90.163

92.867

96.01

99.18

102.29

105.39

108.37

111.42

114.36

117.42

120.28 123 125.88

128.55

131.23

133.8

136.26

138.71

141.17

143.62

145.76

147.94

150.3

152.34

154.55

156.68

158.94

161.42

164.21

167.6

171.65

177.32

187.93

360.16

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 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 10

flat

0.0060238

1.3836

1.7698

1.9924

2.1434

2.2823

2.3755

2.4559

2.5189

2.5721

2.6213

2.6659

2.7032

2.7387

2.7734

2.8047

2.8281

2.8546

2.8763

2.8968

2.9131

2.9324

2.9487

2.9645

2.9752

2.9869

2.9978

3.0059

3.0143

3.0229

3.0304

3.0367

3.0448

3.0511

3.058

3.0644

3.0704

3.0763

3.0821

3.0874

3.0929

3.0978

3.1029

3.108

3.1138

3.119

3.1235

3.1283

3.1319

3.1364

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 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 11

flat

3.2425e-05

0.010003

0.019221

0.031276

0.042359

0.05618

0.067787

0.080529

0.09406

0.10582

0.1181

0.13068

0.14321

0.155

0.16576

0.17649

0.18637

0.19523

0.20351

0.21218

0.22052

0.22879

0.23633

0.24585

0.25469

0.26338

0.27295

0.28118

0.2907

0.2989

0.30857

0.31889

0.32889

0.34042

0.35191

0.36232

0.37501

0.38899

0.40372

0.41887

0.43392

0.44934

0.46795

0.48973

0.51177

0.5387

0.56953

0.60603

0.65164

0.73353

1.1191

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 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

0.2 0.21113

0.2222

0.23132

0.23962

0.24789

0.25644

0.26613

0.2756

0.28528

0.29416

0.30296

0.31206

0.31927

0.32784

0.33597

0.34391

0.3523

0.36035

0.36841

0.3767

0.38589

0.39432

0.40286

0.41134

0.41936

0.42664

0.43495

0.44342

0.45189

0.46003

0.4695

0.48027

0.49023

0.50169

0.51227

0.52336

0.53704

0.5525

0.56639

0.58136

0.59692

0.61534

0.63156

0.65319

0.67635

0.7111

0.747

0.78724

0.83925

1.1262

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 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 13

flat

20.026

22.012

23.209

24.086

25.066

25.875

26.871

27.643

28.437

29.156

29.911

30.564

31.212

31.938

32.56

33.199

33.96

34.664

35.404

36.118

36.761

37.559

38.307

39.062

39.811

40.686

41.426

42.259

43.078

43.926

44.682

45.482

46.479

47.418

48.342

49.279

50.329

51.414

52.634

53.714

55.018

56.383

57.98

59.787

61.986

64.282

67.275

71.502

76.608

85.529

183.27

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 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 14

flat

10.003

11.112

11.735

12.402

12.979

13.586

14.235

14.767

15.329

15.94

16.479

17.157

17.726

18.319

18.949

19.516

20.121

20.773

21.464

22.126

22.881

23.399

24.047

24.611

25.253

25.946

26.585

27.265

27.844

28.4

29.064

29.681

30.379

31.05

31.694

32.354

33.035

33.809

34.622

35.44

36.375

37.244

38.43

39.578

40.931

42.5

44.344

46.905

50.638

56.043

119.07

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 0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9 input layer hidden layer

1

output layer