< 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

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

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 = 29.6%, 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

60.005

64.941

67.93

70.209

71.936

73.577

74.966

76.256

77.413

78.724

79.938

81.212

82.556

84.303

86.126

87.833

89.951

91.992

94.024

95.852

97.995

99.903

102.12

104.16

106.2

108.12

110.14

112.11

114.24

116.28

118.33

120.53

122.72

125.13

127.59

130.29

133.38

136.7

140.36

144.35

148.59

153.02

158.25

164.39

171.4

179.62

190.64

205.23

225.82

263.14

803.33

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 input node 3

flat

20 20.6

21.172

21.639

22.075

22.467

22.816

23.193

23.569

23.973

24.4

24.79

25.197

25.565

25.938

26.333

26.696

27.098

27.45

27.861

28.264

28.67

29.049

29.443

29.908

30.384

30.8

31.274

31.711

32.213

32.718

33.223

33.787

34.353

35.002

35.629

36.333

36.998

37.816

38.683

39.616

40.656

41.762

43.093

44.684

46.557

48.728

51.708

56.357

64.558

228.39

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 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 10.239

10.445

10.675

10.923

11.161

11.405

11.617

11.836

12.079

12.342

12.609

12.844

13.13

13.419

13.712

13.975

14.271

14.587

14.909

15.217

15.53

15.856

16.219

16.587

16.94

17.315

17.707

18.161

18.582 19 19.433

19.915

20.25

20.666

21.089

21.554

21.994

22.528

23.108

23.677

24.307

24.989

25.745

26.525

27.518

28.63

30.123

32.196

36.388

96.738

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 5

flat

0.97894

2.8506

3.3581

3.7275

4.0305

4.2415

4.4439

4.6227

4.7652

4.9189

5.051

5.1674

5.2872

5.4034

5.4972

5.5773

5.6658

5.7596

5.8433

5.9304

6.0071

6.0943

6.1774

6.2531

6.3181

6.4089

6.4883

6.5699

6.6463

6.7243

6.8069

6.8802

6.9777

7.0642

7.1591

7.234

7.3167

7.4025

7.5003

7.5961

7.7006

7.8199

7.9305

8.0708

8.2075

8.3665

8.5667

8.8366

9.1984

9.8427

20.035

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 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 6

flat

15.005

24.335

26.646

28.241

29.562

30.891

31.927

32.949

33.842

34.722

35.429

36.12

36.781

37.476

38.204

38.842

39.626

40.294

40.951

41.716

42.458

43.216

43.958

44.738

45.609

46.51

47.387

48.268

49.221

50.088

50.895

51.961

52.951

53.939

54.938

55.916

56.958

58.04

59.095

60.247

61.466

62.834

64.295

65.898

67.971

70.286

73.342

77.519

83.729

94.122

276.65

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

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 7

flat

30.123

33.734

34.891

35.821

36.742

37.52

38.108

38.744

39.279

39.893

40.466

41.19

41.894

42.67

43.521

44.521

45.466

46.632

47.795

49.021

50.18

51.504

52.759

53.977

55.324

56.503

57.733

58.995

60.383

61.791

63.255

64.823

66.578

68.903

71.482

73.948

76.722

79.554

82.541

85.992

89.41

93.589

98.088

103.29

109.7

117.16

126.38

138.05

155.59

186.83

528.53

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

1.5419

27.439

31.091

32.774

33.716

34.451

35.185

35.868

36.493

37.041

37.562

38.041

38.536

39.05

39.591

40.115

40.711

41.322

42.022

42.666

43.388

44.071

44.839

45.65

46.552

47.391

48.255

49.043

49.941

50.848

51.715

52.648

53.535

54.439

55.389

56.403

57.395

58.408

59.492

60.687

61.92

63.306

64.876

66.717

68.923

71.611

75.281

79.806

86.567

98.166

326.87

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 9

flat

49.621

64.215

67.204

69.289

70.999

72.503

73.87

75.03

76.122

77.136

78.204

79.279

80.296

81.334

82.556

83.715

85.19

86.614

87.999

89.471

90.995

92.641

94.174

95.66

97.421

99.051

100.68

102.23

103.84

105.36

106.9

108.51

109.95

111.44

113.08

114.54

116.02

117.65

119.2

120.85

122.54

124.39

126.29

128.38

130.82

133.67

137.54

142.96

151.13

169.1

548.17

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

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

1.2071

1.5634

1.8057

1.9847

2.126

2.244

2.3368

2.4199

2.487

2.5476

2.6003

2.6476

2.6949

2.7347

2.7701

2.7995

2.8287

2.8515

2.8743

2.8921

2.9106

2.9258

2.9414

2.9547

2.9671

2.978

2.9873

2.9979

3.0083

3.018

3.0263

3.0347

3.0422

3.0503

3.0577

3.0648

3.0712

3.0766

3.0826

3.0888

3.0949

3.101

3.1063

3.1113

3.1163

3.1217

3.1272

3.132

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 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

2.8687e-06

0.011548

0.026595

0.043123

0.059205

0.07527

0.091722

0.10643

0.12258

0.13841

0.15416

0.16821

0.18284

0.1964

0.21001

0.22256

0.23504

0.24774

0.25935

0.26957

0.28246

0.29378

0.30509

0.31658

0.3289

0.34031

0.35124

0.36224

0.37419

0.38543

0.39533

0.4078

0.41913

0.43025

0.44208

0.45357

0.46619

0.47782

0.49235

0.50625

0.52108

0.53876

0.55569

0.57522

0.59649

0.61949

0.64601

0.68191

0.72645

0.79186

1.1414

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

0.10244

0.22067

0.25265

0.27456

0.29424

0.31299

0.32985

0.34539

0.358

0.3716

0.38406

0.39559

0.40527

0.41442

0.4228

0.43068

0.43817

0.44636

0.45468

0.46172

0.46929

0.47674

0.48388

0.49158

0.49968

0.50752

0.51492

0.5234

0.53175

0.54054

0.54989

0.55921

0.56821

0.57839

0.58808

0.59808

0.60788

0.61998

0.63268

0.64522

0.65777

0.67055

0.68547

0.70267

0.71992

0.73858

0.75824

0.7867

0.81911

0.87242

1.1476

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 input node 13

flat

20.008

22.192

23.306

24.295

25.167

26.005

26.768

27.47

28.159

28.766

29.375

29.949

30.51

31.035

31.552

32.182

32.766

33.382

33.952

34.545

35.089

35.692

36.271

36.97

37.598

38.284

39.037

39.799

40.618

41.434

42.341

43.233

44.252

45.33

46.435

47.468

48.676

50.081

51.493

53.034

54.818

56.715

58.618

60.892

63.859

66.888

70.846

76.758

83.885

94.855

381.5

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 input node 14

flat

10.003

11.06

11.698

12.243

12.712

13.263

13.719

14.189

14.642

15.133

15.554

16.008

16.467

16.899

17.369

17.815

18.189

18.642

19.075

19.531

20.014

20.49

20.884

21.345

21.788

22.21

22.682

23.188

23.698

24.229

24.784

25.333

25.821

26.408

27.038

27.65

28.328

29.067

29.82

30.681

31.62

32.618

33.812

35.049

36.542

38.458

40.529

43.689

47.459

54.478

133.29

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

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer