< 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

1000

2000

3000

4000

5000

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 = 32.1%, max possible = 37.6%

< 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

0 100 200 300 400 500 600 700 800 input node 2

flat

60.002

65.534

68.318

70.186

71.8

73.398

74.753

75.853

77.148

78.4

79.606

81.02

82.31

83.901

85.714

87.981

90.115

92.84

95.014

97.752

100.3 103 105.78

108.21

110.82

113.39

116.19

118.69

121.32

123.81

126.24

128.69

131.2

133.68

136.18

138.93

141.73

144.88

148.45

152.69

157.12

162.05

167.06

173.02

179.54

187.51

197.1

210.7

229.57

262.94

820.9

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

0.2 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 input node 3

flat

20 20.643

21.209

21.683

22.103

22.525

22.921

23.307

23.679

24.07

24.457

24.845

25.231

25.587

25.958

26.339

26.771

27.201

27.654

28.057

28.492

28.889

29.306

29.777

30.263

30.753

31.29

31.753

32.208

32.755

33.268

33.839

34.447

35.09

35.667

36.309

36.936

37.685

38.462

39.312

40.21

41.209

42.224

43.379

44.713

46.324

48.387

50.854

54.748

61.279

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

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

0 100 200 300 400 500 600 700 800 input node 4

flat

10 10.26

10.474

10.761

10.978

11.231

11.503

11.765

12.075

12.372

12.68

12.961

13.274

13.631

13.923

14.219

14.549

14.928

15.301

15.662

15.999

16.384

16.799

17.242

17.702

18.148

18.587

19.024

19.513

19.995

20.395

20.839

21.328

21.789

22.293

22.774

23.345

23.924

24.528

25.169

25.824

26.538

27.274

28.025

28.876

29.815

30.955

32.269

34.263

38.037

69.904

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

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

0.2 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 5

flat

1.1969

2.9932

3.5331

3.9479

4.2194

4.4302

4.6298

4.8066

4.9574

5.1005

5.216

5.344

5.4395

5.5229

5.6136

5.6971

5.7904

5.888

5.9693

6.0627

6.1377

6.2207

6.2988

6.3784

6.4681

6.5513

6.6404

6.7274

6.8151

6.8897

6.982

7.0734

7.1656

7.2468

7.3415

7.4366

7.5494

7.6614

7.7789

7.8839

7.9989

8.1222

8.2483

8.3873

8.5397

8.7141

8.931

9.2025

9.5659

10.288

22.625

bin n.

0 0.2 0.4 0.6 0.8 1

purity

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

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

0 100 200 300 400 500 600 700 800 input node 6

flat

15.015

25.13

27.137

28.923

30.459

31.598

32.669

33.472

34.441

35.08

35.87

36.528

37.26

37.91

38.595

39.342

40.042

40.738

41.523

42.382

43.131

43.989

44.916

46.022

47.149

48.179

49.361

50.352

51.524

52.855

54.03

55.323

56.569

57.748

58.994

60.316

61.627

62.874

64.197

65.609

67.139

68.57

70.172

72.015

74.135

76.642

79.991

84.301

90.604

102.74

259.08

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

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

0 100 200 300 400 500 600 700 800 input node 7

flat

30.123

33.74

35.114

35.943

36.7

37.374

38.046

38.659

39.183

39.694

40.402

41.06

41.707

42.521

43.522

44.645

45.849

47.277

48.768

50.243

51.944

53.475

55.168

56.618

58.075

59.587

61.056

62.38

63.835

65.411

66.985

68.584

70.396

72.273

74.669

77.18

79.974

82.907

86.167

89.519

93.165

96.802

101.49

105.98

111.43

118.38

126.99

137.58

152.34

179.99

467.63

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

0.2 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 8

flat

2.6243

28.311

31.382

32.949

33.909

34.79

35.448

36.077

36.626

37.212

37.797

38.224

38.725

39.259

39.804

40.383

40.978

41.621

42.346

43.154

43.958

44.886

45.879

46.857

48.005 49 50.052

51.175

52.359

53.39

54.547

55.639

56.774

57.935

59.081

60.271

61.454

62.741

64.024

65.328

66.66

68.096

69.686

71.552

73.808

76.468

79.914

84.697

91.499

104.44

346.39

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

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

0 100 200 300 400 500 600 700 800 input node 9

flat

48.705

64.773

67.594

69.534

70.919

72.482

73.67

74.912

75.859

77.046

78.12

79.203

80.149

81.356

82.486

83.707

85.054

86.732

88.621

90.391

92.318

94.243

96.203

98.387

100.61

102.76

104.93

106.91 109 110.92

112.97

114.96

116.86

118.87

120.75

122.65

124.61

126.48

128.35

130.17

132.15

134.1

136.14

138.39

140.76

143.44

146.57

150.41

156.83

170.21

424.39

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

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

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

flat

0.0060238

1.3536

1.7157

1.9184

2.0752

2.2014

2.3038

2.3828

2.4546

2.5174

2.5695

2.6189

2.6656

2.7073

2.7444

2.7781

2.8075

2.8334

2.8571

2.8775

2.8959

2.9146

2.9293

2.946

2.9591

2.9708

2.9824

2.9912

3.0027

3.0124

3.0218

3.0298

3.0379

3.0456

3.0533

3.0604

3.0674

3.0736

3.0799

3.0861

3.0921

3.0972

3.1027

3.1077

3.1126

3.1173

3.1222

3.1271

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

0 200 400 600 800 1000

1200

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

0 100 200 300 400 500 600 input node 11

flat

1.1325e-05

0.011572

0.025191

0.040845

0.057504

0.071323

0.085821

0.10017

0.11628

0.13128

0.14608

0.16049

0.17368

0.1862

0.19874

0.20988

0.22201

0.2329

0.24449

0.25558

0.26655

0.27761

0.28925

0.29997

0.31135

0.32227

0.33333

0.34472

0.35628

0.36675

0.37862

0.39118

0.40258

0.41424

0.42607

0.43888

0.45

0.46189

0.4761

0.49079

0.50654

0.52141

0.54054

0.56033

0.58303

0.60853

0.63784

0.67006

0.71437

0.78633

1.1203

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

0 200 400 600 800 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

0.2 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 12

flat

0.2 0.22908

0.25136

0.27053

0.28659

0.30263

0.3175

0.33044

0.34463

0.35634

0.36841

0.38016

0.39279

0.40196

0.41019

0.41805

0.42615

0.43364

0.44068

0.44778

0.45506

0.46196

0.4691

0.47678

0.48405

0.49112

0.49884

0.50676

0.51432

0.52279

0.53155

0.54185

0.55144

0.56088

0.57152

0.58226

0.59336

0.60476

0.6174

0.6309

0.64504

0.66067

0.67598

0.69283

0.7099

0.72884

0.75116

0.78039

0.8154

0.87038

1.1354

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

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

0 100 200 300 400 500 600 700 input node 13

flat

20.003

22.203

23.41

24.435

25.294

26.01

26.819

27.564

28.262

28.892

29.48

30.109

30.672

31.317

31.885

32.468

33.14

33.765

34.452

35.034

35.685

36.23

36.917

37.619

38.366

39.124

39.916

40.724

41.573

42.424

43.265

44.098

45.057

46.038

46.957

48.062

49.203

50.446

51.867

53.346

54.933

56.606

58.62

60.874

63.316

66.557

70.574

75.793

82.637

93.595

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

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

0 100 200 300 400 500 600 700 input node 14

flat

10.003

11.153

11.847

12.532

13.153

13.744

14.276

14.813

15.355

15.896

16.461

16.953

17.484

17.959

18.494

18.985

19.432

19.972

20.498

20.982

21.518

21.987

22.521

23.01

23.502

24.086

24.635

25.234

25.739

26.237

26.8

27.384

27.951

28.565

29.226

29.809

30.509

31.239

31.995

32.912

33.855

34.793

35.821

37.043

38.449

40.169

42.273

44.949

49.019

55.971

118.58

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

0 200 400 600 800 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

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer