< 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

0 500 1000

1500

2000

2500

3000

3500

4000

4500

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 = 32.0%, max possible = 37.8%

< 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

0 100 200 300 400 500 600 700 800 900 input node 2

flat

47.338

64.566

67.731

69.862

71.467

73.222

74.4

75.773

76.999

78.189

79.351

80.683

81.986

83.312

84.996

86.881

88.72

91.319

93.871

96.472

98.782

101.36

103.67

106.09

108.53

110.85

113.37

115.9

118.15

120.54

122.79

125.13

127.53

129.68

132.12

134.76

137.64

140.83

144.34

148.35

152.88

157.69

162.96

168.52

175.32

183.33

193.27

206.81

225.23

262.56

870.14

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 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 3

flat

20 20.593

21.084

21.565

21.986

22.395

22.852

23.254

23.67

24.02

24.435

24.839

25.237

25.578

25.922

26.315

26.722

27.091

27.512

27.908

28.275

28.682

29.12

29.473

29.984

30.452

30.972

31.43

31.94

32.414

32.952

33.494

34.036

34.65

35.246

35.861

36.514

37.166

37.994

38.822

39.682

40.583

41.535

42.71

44.085

45.838

47.918

50.556

54.105

61.035

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

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 4

flat

10 10.232

10.458

10.67

10.898

11.112

11.37

11.635

11.916

12.193

12.456

12.753

13.051

13.359

13.66

13.951

14.249

14.578

14.936

15.312

15.644

15.975

16.375

16.766

17.179

17.626

17.986

18.402

18.843

19.297

19.782

20.248

20.693

21.175

21.655

22.131

22.619

23.212

23.749

24.332

24.985

25.639

26.362

27.169

27.987

28.896

29.998

31.361

33.212

36.681

71.52

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 5

flat

0.84528

2.8761

3.3584

3.7548

4.0567

4.2868

4.4801

4.6598

4.8185

4.9824

5.117

5.2485

5.3585

5.4545

5.5489

5.6338

5.7248

5.8157

5.9065

5.991

6.0738

6.1456

6.2314

6.316

6.3946

6.4726

6.5608

6.6505

6.7354

6.8215

6.896

6.988

7.0777

7.1639

7.2497

7.347

7.445

7.5391

7.6438

7.7607

7.8733

7.9854

8.1182

8.2542

8.4137

8.5922

8.7933

9.0723

9.4743

10.195

20.215

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

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 6

flat

15 23.579

26.39

27.989

29.475

30.826

31.909

32.908

33.79

34.634

35.434

36.154

36.82

37.499

38.209

38.873

39.581

40.241

40.911

41.692

42.519

43.289

44.189

45.027

46.064

47.144

48.203

49.245

50.333

51.313

52.485

53.671

54.842

56.025

57.141

58.258

59.498

60.742

61.986

63.266

64.602

66.008

67.674

69.374

71.447

73.891

76.715

80.818

86.695

96.894

236.56

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

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 7

flat

30.123

33.426

34.877

35.826

36.636

37.336

38.03

38.582

39.083

39.678

40.313

40.927

41.577

42.306

43.166

44.272

45.186

46.532

47.95

49.395

50.925

52.424

53.881

55.407

56.896

58.135

59.494

60.924

62.269

63.731

65.154

66.774

68.609

70.895

73.158

75.619

78.325

81.267

84.356

87.758

91.367

95.349

99.49

104.55

110.26

117.05

125.81

136.83

154.21

184.62

542.49

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 8

flat

1.9142

27.14

31.027

32.562

33.629

34.487

35.214

35.874

36.481

37.046

37.581

38.078

38.579

39.051

39.68

40.183

40.761

41.325

41.99

42.681

43.432

44.319

45.153

46.046

47.008

48.048

49.058

50.057

51.07

52.216

53.236

54.317

55.357

56.472

57.53

58.68

59.775

60.959

62.077

63.26

64.564

65.909

67.457

69.326

71.426

74.005

77.35

81.969

88.768

101.84

361.7

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 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

47.338

63.838

66.796

68.92

70.502

71.906

73.387

74.429

75.658

76.758

77.797

78.795

79.759

80.962

82.03

83.108

84.503

85.832

87.415

88.909

90.544

92.502

94.499

96.485

98.401

100.43

102.41

104.46

106.35

108.32

110.13

112.13

113.97

115.74

117.48

119.3

121.1

122.9

124.68

126.54

128.32

130.1

132.03

134.07

136.4

138.81

141.93

146.21

153.26

170.06 453

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 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

0.0050833

1.2224

1.6235

1.864

2.0325

2.1657

2.2696

2.3571

2.4386

2.5028

2.5598

2.612

2.6601

2.7029

2.7426

2.7765

2.807

2.8323

2.8567

2.8773

2.8976

2.9142

2.9296

2.9445

2.9588

2.9711

2.9821

2.9924

3.003

3.0126

3.0214

3.0304

3.0382

3.0463

3.0542

3.0612

3.0676

3.0741

3.0803

3.0863

3.0918

3.0971

3.1027

3.1076

3.1127

3.1174

3.1222

3.1274

3.132

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

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 input node 11

flat

1.0729e-05

0.012305

0.025795

0.041822

0.057223

0.072726

0.088376

0.10492

0.12026

0.13532

0.15061

0.16422

0.17633

0.1896

0.20178

0.21346

0.22617

0.23743

0.24942

0.26084

0.27149

0.28333

0.29457

0.306

0.31823

0.32943

0.34012

0.35117

0.36182

0.3734

0.38533

0.39713

0.40778

0.41865

0.43087

0.44186

0.45521

0.46715

0.48006

0.49661

0.51131

0.52823

0.54399

0.56316

0.58392

0.60853

0.63963

0.67719

0.72139

0.79489

1.1101

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 input node 12

flat

0.20007

0.23242

0.25528

0.27428

0.29174

0.30669

0.32197

0.33519

0.34965

0.36287

0.37528

0.38784

0.39808

0.40701

0.41434

0.42214

0.42966

0.4371

0.44462

0.45191

0.45944

0.46699

0.47397

0.48185

0.48922

0.49719

0.5054

0.51351

0.52153

0.53025

0.53951

0.54743

0.55696

0.56596

0.57616

0.58706

0.59643

0.60893

0.62109

0.63344

0.6472

0.66226

0.67737

0.69623

0.71547

0.73632

0.7586

0.7875

0.82535

0.87831

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

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 input node 13

flat

20.003

22.207

23.252

24.274

25.172

25.882

26.721

27.441

28.18

28.781

29.395

30.015

30.596

31.129

31.774

32.37

32.939

33.55

34.21

34.752

35.336

35.951

36.593

37.331

37.995

38.709

39.47

40.203

40.977

41.803

42.74

43.557

44.503

45.547

46.536

47.653

48.88

50.209

51.564

53.093

54.814

56.588

58.618

60.903

63.659

66.844

70.058

75.217

81.624

93.281

232.72

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 input node 14

flat

10.003

11.062

11.792

12.418

12.96

13.517

14.007

14.503

15.029

15.513

15.977

16.491

16.981

17.498

17.968

18.448

18.932

19.344

19.897

20.406

20.913

21.405

21.921

22.443

22.985

23.463

23.998

24.561

25.065

25.599

26.147

26.754

27.358

27.883

28.393

29.046

29.717

30.397

31.184

31.904

32.839

33.813

34.847

36.17

37.613

39.273

41.302

44.361

48.397

55.903

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

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

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer