< 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

0.005

0.01

0.015

0.02

0.025

0.03

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 20 40 60 80 100 120 140 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 = 18.3%, max possible = 32.5%

< 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 10 20 30 40 50 60 input node 2

flat

56.504

67.25

68.889

70.254

72.526

74.141

77.208

78.843

79.787

81.064

82.691

84.716

86.917

88.527

89.233

89.864

91.686

92.003

93.104

95.192

96.19

96.788

98.595

100.23

101.28

102.13

103.95 106 108.01

109.2

110.18

110.73

112.89

115.07

117.11

120.22

122.64

125.23

127.6

129.17

134.12

138.79

144.13

148.11

150.51

158.06

166.16

177.22

193.64

230.99

454.13

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 3

flat

20.003

20.678

21.583

22.008

22.14

22.582

23.082

23.396

23.762

24.249

24.932

25.171

25.682

26.132

26.537

26.879

27.413

27.683

28.025

28.468

28.742

29.131

29.368

29.674

30.13

30.537

30.622

31.091

31.42

31.913

32.268

32.909

33.616

34.176

34.422

35.082

35.741

36.442

37.28

37.772

38.101

39.099

40.105

40.807

41.715

42.6

44.172

45.942

48.862

51.819

88.007

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 input node 4

flat

10.009

10.211

10.378

10.526

10.719

10.758

10.884

11.001

11.211

11.301

11.405

11.548

11.687

11.843

12.188

12.353

12.704

12.965

13.341

13.488

13.665

13.924

14.065

14.38

14.558

14.931

15.289

15.358

15.528

15.944

16.404

16.592

16.749

17.239

17.884

18.452

18.973

19.712

20.17

20.452

20.917

21.35

21.914

22.472

23.162

23.882

24.693

26.003

27.271

28.282

36.468

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 input node 5

flat

1.9493

3.1567

3.3007

3.7474

4.1065 4.2 4.453

4.6265

4.7215

4.7898

4.9895

5.1513

5.2772

5.4417

5.6128

5.7671

5.839

5.9635

6.0273

6.1045

6.2108

6.2567

6.2764

6.3395

6.4074

6.4882

6.5129

6.5579

6.6877

6.7324

6.8106

6.9344

6.9728

7.0433

7.1334

7.2467

7.2577

7.3206

7.4254

7.4771

7.603

7.6707

7.724

7.8329

7.9041

8.0642

8.3178

8.4789

8.8202

9.392

14.151

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 6

flat

25.015

27.005

27.434

28.805

29.693

31.195

31.97

33.423

34.784

35.563

36.266

36.488

37.5

37.819

38.349

39.498

39.954

40.469

40.863

42.024

42.773

43.226

43.768

44.757

45.522

46.527

47.047

47.589

48.407

48.881

49.218

49.992

50.463

51.325

52.261

53.233

54.212

54.82

55.741

56.895

56.975

58.23

59.535

61.082

63.25

65.248

67.923

69.53

75.205

83.563

161.94

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 7

flat

30.263

32.903

34.009

35.928

36.874

37.767

38.301

39.265

40.37

40.713

41.384

41.966

42.626

43.17

43.95

45.149

45.15

45.552

46.027

47.196

47.838

48.755

49.91

50.861

51.908

53.026

54.497

55.458

56.051

57.793

59.256

60.194

62.366

65.775

68.154

71.473

72.154

73.354

75.37

78.369

79.968

84.319

88.186

91.615

93.807

101.62

107.31

119.08

130.63

157.6

254.2

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 70 80 input node 8

flat

4.2602

27.969

29.676

31.878

32.774

33.151

34.657

35.479

36.411

36.607

37.336

38.021

38.516

39.094

39.564

40.427

40.883

41.268

41.875

42.372

42.699

43.615

43.736

44.278

44.412

45.214

45.696

46.585

47.398

48.097

48.495

49.205

49.529

50.407

51.135

51.898

52.864

53.814

54.217

55.272

56.414

57.918

59.337

61.082

63.564

66.005

69.512

74.941

78.617

87.148

188.28

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 9

flat

56.504

67.204

68.889

70.198

71.537

73.423

75.179

76.159

77.589

78.711

79.766

80.652

81.668

82.691

84.406

86.126

87.687

88.526

89.233

89.651

89.988

91.183

91.965

92.125

93.096

94.368

95.203

96.526

97.766

99.019

100.34

101.54

102.13

103.38

104.72

106.15

107.53

108.77

109.22

110.18

111.05

112.64 114 115.92

117.84

120.46

123.39

127.56

136.16

148.04

233.36

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 10

flat

0.32344

1.2246

1.6317

1.8432

2.0145

2.1671

2.2416

2.3275

2.3842

2.4689

2.5012

2.5903

2.6148

2.6744

2.728

2.7734

2.779

2.8076

2.8413

2.8654

2.8787

2.8965

2.9172

2.9332

2.9458

2.955

2.9661

2.9786

2.9891

2.9995

3.0147

3.0282

3.0356

3.042

3.051

3.0577

3.0664

3.0745

3.0835

3.0932

3.0966

3.1008

3.1091

3.1124

3.1156

3.1186

3.1217

3.1255

3.1305

3.1338

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 11

flat

1.1325e-05

0.020226

0.05263

0.075316

0.097361

0.12574

0.13722

0.15488

0.17065

0.19226

0.20838

0.23134

0.24951

0.26864

0.27729

0.28578

0.30197

0.31878

0.33606

0.34519

0.35171

0.36475

0.38004

0.39302

0.40602

0.41837

0.42644

0.43908

0.45515

0.46

0.46454

0.47312

0.48029

0.49493

0.50952

0.52108

0.52647

0.53258

0.53975

0.55368

0.56295

0.58708

0.61423

0.63344

0.66772

0.68263

0.71227

0.71846

0.80267

0.86377

1.1166

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 20 40 60 80 100 input node 12

flat

0.20025

0.28109

0.34889

0.39809

0.41013

0.41905

0.42296

0.42999

0.43909

0.44716

0.45461

0.46077

0.46922

0.47705

0.48553

0.49401

0.49795

0.50194

0.5103

0.51795

0.52221

0.53195

0.53902

0.54678

0.55443

0.56197

0.57215

0.5773

0.58066

0.59031

0.59538

0.6039

0.61557

0.62024

0.63432

0.64328

0.65614

0.67085

0.67767

0.68545

0.69764

0.70267

0.7146

0.72511

0.73786

0.76393

0.78464

0.85974

0.87332

0.91898

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 13

flat

20.055

22.263

23.01

24.298

24.433

24.765

25.161

25.97

26.956

27.335

27.688

28.072

28.645

29.078

29.427

29.717

29.944

30.463

30.817

31.186

31.778

32.305

32.682

33.034

33.78

34.533

34.922

35.387

36.08

36.749

37.274

38.007

38.274

39.058

40.069

40.826

42.035

42.661

43.646

44.614

46.233

47.089

48.86

50.595

52.899

54.933

55.427

57.363

59.077

64.088

112.78

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 20 40 60 80 100 120

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 10 20 30 40 50 60 input node 14

flat

10.038

10.583

11.073

11.313

11.396

11.728

11.796

12.219

12.315

12.819

13.05

13.316

13.627

14.086

14.509

14.842

15.334

15.541

15.863

16.267

16.599

16.928

16.99

17.231

17.884

18.454

18.691

19.079

19.324

20.087

20.589

20.896

21.395

21.773

22.227

22.917

23.386

23.983

24.775

25.418

25.966

27.005

27.932

28.822

29.989

31.697

33.336

35.464

36.993

40.214

65.402

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 20 40 60 80 100

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

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

input layer hidden layer

1

output layer