< 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

0 200 400 600 800 1000

1200

1400

1600

1800

2000

2200

2400

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 = 28.2%, max possible = 37.3%

< 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 64.865

67.398

69.397

70.859

72.288

73.789

74.941

76.145

77.209

78.257

79.329

80.457

81.553

82.659

83.928

85.329

86.886

88.374

89.702

91.371

93.009

94.708

96.323

97.964

99.478

100.98

102.52

104.17

105.95

107.78

109.75

111.94

114.51

117.65

121.19

124.39

128.03

131.8

135.98

140.49

145.05

149.96

156.23

163.06

171.64

182.14

196.55

218.08

259.01

708.24

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

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 20.527

21.049

21.497

21.908

22.319

22.692

23.089

23.486

23.835

24.239

24.643

24.999

25.323

25.654

26.017

26.374

26.777

27.194

27.595

27.979

28.331

28.786

29.248

29.669

30.07

30.576

31.078

31.561

31.968

32.52

33.057

33.598

34.158

34.825

35.452

36.123

36.81

37.581

38.466

39.401

40.432

41.598

42.978

44.62

46.615

49.388

52.713

57.805

67.267

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 input node 4

flat

10 10.153

10.317

10.484

10.64

10.798

10.96

11.107

11.282

11.453

11.618

11.797

11.99

12.176

12.355

12.54

12.714

12.89

13.093

13.312

13.529

13.741

13.94

14.175

14.399

14.642

14.897

15.158

15.422

15.681

15.961

16.264

16.586

16.906

17.241

17.631

17.984

18.402

18.807

19.227

19.704

20.229

20.759

21.338 22 22.753

23.839

25.182

27.022

30.213

68.415

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

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

1.0772

2.6341

3.0728

3.4322

3.7473

4.0081

4.185

4.3484

4.4983

4.6344

4.7759

4.9001

5.0191

5.1355

5.2376

5.3344

5.4212

5.4971

5.5719

5.6485

5.7295

5.8104

5.891

5.9634

6.0277

6.1009

6.1717

6.249

6.3154

6.3851

6.4531

6.5194

6.5983

6.6804

6.7562

6.8282

6.9018

6.9736

7.0633

7.1595

7.2551

7.3575

7.4652

7.5946

7.741

7.9048

8.0976

8.3586

8.7345

9.333

18.123

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 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 6

flat

15 22.342

26.067

27.591

28.91

30.069

31.088

31.904

32.747

33.472

34.192

34.78

35.385

36.013

36.577

37.194

37.719

38.342

38.907

39.47

40.029

40.536

41.127

41.792

42.339

42.936

43.488

44.082

44.693

45.417

46.145

46.855

47.571

48.299

49.057

49.843

50.665

51.556

52.537

53.505

54.508

55.651

57.052

58.532

60.466

62.915

65.963

70.107

75.98

85.379

214.54

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 input node 7

flat

30.123

33.512

34.757

35.666

36.362

37.02

37.641

38.173

38.664

39.146

39.615

40.128

40.676

41.212

41.804

42.486

43.286

44.168

44.94

45.686

46.609

47.597

48.531

49.511

50.514

51.594

52.679

53.919

55.447

56.982

58.926

61.145

63.616

65.963

68.665

71.403

74.158

76.934

80.063

83.404

87.44

91.847

96.549

101.85

108.19

115.64

125.83

138.02

155.34

185.67

511.52

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 input node 8

flat

0.24595

24.93

29.712

31.672

32.795

33.672

34.413

35.071

35.555

36.111

36.62

37.133

37.599 38 38.437

38.859

39.279

39.721

40.148

40.567

41.067

41.628

42.165

42.769

43.333

43.983

44.593

45.219

45.889

46.595

47.323

48.052

48.738

49.43

50.168

50.931

51.739

52.692

53.619

54.722

55.833

57.193

58.79

60.774

63.122

65.706

69.062

73.594

79.836

92.248

289.32

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 9

flat

49.621

64.152

66.799

68.507

70.014

71.349

72.55

73.758

74.739

75.796

76.816

77.695

78.518

79.428

80.282

81.189

82.145 83 84.095

85.147

86.208

87.311

88.452

89.425

90.578

91.826

92.939

94.204

95.363

96.535

97.717

98.851

99.938

101.11

102.21

103.4

104.59

105.79

107.17

108.57

110.08

111.76

113.7

115.83

118.7

122.32

127.41

134.46

144.82

162.79

424.39

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 input node 10

flat

0.0005992

1.0728

1.405

1.643

1.8263

1.9677

2.0936

2.2056

2.3005

2.38

2.4518

2.5229

2.5799

2.6265

2.6737

2.7177

2.7567

2.7907

2.8208

2.8498

2.8713

2.8916

2.9113

2.9272

2.9435

2.9579

2.9705

2.9815

2.9909

3.0015

3.0113

3.02

3.0283

3.0363

3.0448

3.0533

3.0603

3.0676

3.0749

3.0812

3.0875

3.0937

3.0997

3.1048

3.1101

3.1155

3.1205

3.1259

3.1305

3.1356

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

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

1.1325e-05

0.01205

0.026889

0.042017

0.058534

0.077682

0.094919

0.11364

0.13011

0.14761

0.16418

0.17939

0.19374

0.20722

0.22144

0.23389

0.24731

0.26017

0.27267

0.28408

0.29653

0.30846

0.32021

0.33291

0.34479

0.3558

0.36905

0.3814

0.39402

0.40602

0.41746

0.42948

0.44034

0.45211

0.46498

0.47626

0.49008

0.50417

0.51848

0.53217

0.54783

0.56564

0.58248

0.60001

0.62152

0.64442

0.67428

0.70683

0.7463

0.81099

1.1432

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 12

flat

0.2 0.25243

0.28089

0.30307

0.32269

0.34028

0.35605

0.37065

0.38546

0.39863

0.409

0.41827

0.42738

0.43606

0.44497

0.45426

0.46281

0.47096

0.47853

0.4868

0.49457

0.50352

0.51228

0.52018

0.52748

0.5364

0.54567

0.55411

0.56317

0.5714

0.5799

0.58849

0.59786

0.60677

0.61644

0.62647

0.63782

0.64869

0.66096

0.67188

0.68378

0.69997

0.71373

0.72851

0.74586

0.76378

0.78435

0.81068

0.84186

0.88861

1.1435

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 13

flat

20.003

22.133

23.138

24.135

24.995

25.699

26.422

27.137

27.825

28.475

29.129

29.719

30.341

30.925

31.509

32.087

32.669

33.27

33.981

34.64

35.203

35.845

36.383

37.115

37.815

38.55

39.295

40.108

40.826

41.704

42.698

43.561

44.67

45.76

46.955

48.097

49.416

50.927

52.525

54.233

56.125

58.263

60.391

62.677

65.889

69.471

73.951

78.934

85.865

96.437

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

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 input node 14

flat

10.003

10.784

11.247

11.626

11.996

12.345

12.678

13.014

13.34

13.661

13.974

14.312

14.626

14.917

15.255

15.589

15.909

16.273

16.605

16.956

17.323

17.698

18.035

18.422

18.785

19.16

19.546

20.014

20.472

20.942

21.425

21.914

22.393

22.969

23.517

24.172

24.86

25.558

26.298

27.087

27.795

28.758

29.845

31.254

32.638

34.286

36.631

39.065

42.816

49.983

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

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 input layer hidden layer

1

output layer