< 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

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 = 29.8%, 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 input node 2

flat

60.005

64.802

67.633

69.54

71.07

72.698

74.076

75.299

76.309

77.397

78.463

79.537

80.683

81.923

83.091

84.552

86.182

87.814

89.324

91.169

93.117

94.929

96.531

98.281

100.02

101.63

103.35

104.89

106.67

108.32

110.18 112 114.02

116.69

119.69

122.82

126.54

129.83

133.58

137.58

141.78

146.67

151.96

158.49

164.85

173.49

184.92

199.51

222.15 265 871.39

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

0.2 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

20.001

20.507

21.007

21.481

21.907

22.328

22.743

23.121

23.498

23.86

24.305

24.671

25.069

25.418

25.761

26.128

26.481

26.862

27.257

27.679

28.054

28.396

28.877

29.301

29.725

30.148

30.621

31.104

31.572

32.017

32.514

33.002

33.577

34.141

34.739

35.372

35.996

36.736

37.535

38.364

39.262

40.286

41.286

42.559

44.126

46.076

48.489

51.48

56.756

65.812

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

0.2 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 4

flat

10 10.179

10.363

10.522

10.687

10.857

11.015

11.195

11.388

11.592

11.775

11.976

12.189

12.386

12.6

12.823

13.016

13.248

13.502

13.741

13.933

14.166

14.377

14.641

14.927

15.216

15.479

15.758

16.015

16.322

16.615

16.922

17.277

17.66

17.986

18.34

18.748

19.139

19.624

20.113

20.525

21.071

21.648

22.26

22.972

23.852

24.832

26.216

28.038

31.178

71.486

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 5

flat

0.97587

2.6731

3.1579

3.5204

3.8447

4.0878

4.2698

4.4437

4.6104

4.7453

4.8796

5.0086

5.1153

5.2246

5.3223

5.4111

5.4978

5.5802

5.6591

5.7419

5.8241

5.8973

5.9751

6.0535

6.131

6.2024

6.2718

6.336

6.4058

6.479

6.5526

6.6313

6.7058

6.7758

6.8443

6.9236

7.0017

7.0837

7.1782

7.261

7.357

7.4591

7.5723

7.6991

7.8434

8.0173

8.2267

8.5007

8.9059

9.5942

18.62

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

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 6

flat

15.012

22.672

26.079

27.541

28.936

30.08

31.089

32.052

32.955

33.765

34.545

35.172

35.919

36.482

37.159

37.744

38.284

38.9

39.479

40.045

40.567

41.222

41.869

42.477

43.081

43.672

44.346

45.069

45.854

46.634

47.419

48.23

49.008

49.775

50.55

51.384

52.318

53.286

54.219

55.29

56.417

57.64

58.984

60.782

62.818

65.23

68.256

72.344

77.486

87.247

232.09

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 input node 7

flat

30.123

33.497

34.781

35.746

36.493

37.218

37.767

38.23

38.772

39.28

39.766

40.37

40.971

41.56

42.168

42.984

43.915

44.74

45.579

46.464

47.356

48.338

49.388

50.52

51.548

52.653

53.853

55.045

56.279

57.875

59.832

61.733

64.019

66.52

69.167

71.854

74.59

77.391

80.409

83.387

87.314

91.712

96.954

102.09

108.55

115.71

125.39

137.86

155.93

190.03

509.45

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 8

flat

0.86262

25.288

29.854

31.841

32.962

33.857

34.622

35.224

35.829

36.415

36.88

37.335

37.81

38.214

38.644

39.106

39.537

40.077

40.549

41.092

41.657

42.205

42.852

43.422

44.038

44.706

45.393

46.076

46.746

47.56

48.24

49.005

49.739

50.518

51.344

52.194

53.118

53.963

54.911

55.976

57.273

58.743

60.449

62.42

64.675

67.316

70.893

75.202

81.832

95.3

363.52

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

0.2 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 9

flat

49.094

63.92

66.616

68.552

70.125

71.455

72.833

74.032

75.127

76.043

76.987

77.918

78.753

79.698

80.652

81.612

82.556

83.599

84.76

85.97

87.119

88.322

89.394

90.831

92.241

93.594

94.83

96.084

97.434

98.712

99.977

101.3

102.44

103.64

104.9

106.15

107.43

108.72

110.05

111.39

112.87

114.64

116.5

118.67

121.34

124.9

129.84

136.52

147.65

166.11

434.91

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 input node 10

flat

0.0060238

1.0623

1.429

1.6707

1.8495

1.9908

2.1202

2.2288

2.3201

2.4064

2.4751

2.5385

2.5934

2.6427

2.6931

2.7371

2.7751

2.8088

2.8342

2.8571

2.8792

2.9006

2.9189

2.9343

2.9496

2.9625

2.9747

2.985

2.9939

3.0039

3.0139

3.0233

3.0313

3.0394

3.0472

3.0553

3.0619

3.0686

3.0752

3.0817

3.0884

3.0945

3.0996

3.1047

3.1105

3.1162

3.121

3.1266

3.1314

3.1365

3.1416

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

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

1.6212e-05

0.010553

0.0238

0.039793

0.05639

0.073249

0.091535

0.10817

0.12451

0.14306

0.15949

0.17517

0.1901

0.20494

0.21954

0.23323

0.24694

0.26025

0.27188

0.28449

0.2967

0.30841

0.32042

0.33159

0.34355

0.35565

0.36722

0.37977

0.39146

0.40231

0.41455

0.42604

0.43804

0.4498

0.46202

0.47469

0.48647

0.50118

0.51596

0.52939

0.54425

0.5579

0.57589

0.59403

0.61521

0.63839

0.66295

0.6959

0.73564

0.80286

1.1166

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

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 12

flat

0.20003

0.24854

0.27805

0.3002

0.31938

0.33765

0.35344

0.36769

0.38211

0.39557

0.40672

0.41583

0.42503

0.43392

0.44316

0.45119

0.4597

0.46715

0.4753

0.48284

0.49032

0.49788

0.50619

0.51376

0.52178

0.53015

0.53886

0.54743

0.55487

0.56334

0.57188

0.58134

0.59063

0.59968

0.60994

0.62109

0.63161

0.64289

0.65444

0.66596

0.6767

0.68968

0.70435

0.71938

0.7359

0.75483

0.77364

0.8005

0.83592

0.88643

1.1345

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

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 13

flat

20.003

22.121

23.16

24.249

25.129

25.831

26.596

27.321

27.981

28.606

29.179

29.753

30.358

30.91

31.447

32.074

32.654

33.246

33.908

34.515

35.135

35.778

36.332

37.032

37.743

38.455

39.193

39.987

40.821

41.748

42.673

43.566

44.514

45.621

46.699

47.874

49.231

50.6

52.22

53.978

55.785

57.726

60.022

62.652

65.91

68.995

73.5

78.547

86.449

97.381

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

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 input node 14

flat

10.009

10.817

11.292

11.724

12.142

12.515

12.91

13.308

13.661

14.022

14.375

14.732

15.085

15.468

15.837

16.228

16.536

16.882

17.239

17.638

17.963

18.37

18.786

19.173

19.6

20.032

20.49

20.941

21.381

21.814

22.309

22.837

23.343

23.899

24.485

25.118

25.71

26.373

27.16

27.961

28.833

29.724

30.97

32.061

33.517

35.191

37.371

40.08

44.103

50.824

124.55

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

1

2

3

4

5

6

7

8

9

10

11 input layer hidden layer

1

output layer