< 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

0.0045

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

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 = 31.5%, 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 input node 2

flat

47.175

64.2

67.403

69.615

71.309

73.045

74.335

75.618

76.972

78.023

79.281

80.523

81.82

83.171

85.034

86.805

88.717

90.884

93.081

95.446

97.772

100.19

102.34

104.59

106.67

108.81

111.03

113.08

115.33

117.5

119.72

121.84

124.08

126.33

128.81

131.5

134.3

137.48

141.37

145.33

149.87

154.61

159.49

165.32

172.16

180.6

191.66

205.64

227.09

265.63

782.08

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 20.574

21.12

21.586

21.977

22.384

22.796

23.179

23.539

23.932

24.372

24.707

25.11

25.454

25.802

26.191

26.539

26.928

27.321

27.721

28.104

28.518

28.903

29.293

29.722

30.164

30.678

31.148

31.619

32.053

32.532

33.084

33.664

34.238

34.886

35.519

36.257

37.005

37.805

38.63

39.411

40.427

41.349

42.615

43.967

45.667

47.792

50.618

54.539

62.35

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

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 4

flat

10 10.217

10.405

10.64

10.856

11.072

11.33

11.561

11.829

12.075

12.316

12.589

12.844

13.132

13.446

13.734

14.035

14.33

14.652

15.014

15.356

15.678

16.011

16.417

16.793

17.172

17.6

17.986

18.36

18.773

19.2

19.679

20.157

20.529

20.976

21.466

21.934

22.355

22.865

23.437

24.052

24.699

25.457

26.196

27.004

27.882

28.945

30.323

32.299

35.969

71.978

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

1.1717

2.8318

3.2786

3.6348

3.9408

4.1726

4.3745

4.562

4.7012

4.8599

5.0114

5.1297

5.2595

5.3686

5.4606

5.5435

5.6336

5.7234

5.8122

5.9095

5.9968

6.0763

6.1584

6.2495

6.3197

6.3968

6.4771

6.5627

6.6489

6.7393

6.829

6.8967

6.9911

7.0803

7.1755

7.2694

7.362

7.4667

7.5575

7.6643

7.7803

7.8927

8.0148

8.1632

8.304

8.4846

8.7112

8.9896

9.3749

10.134

19.048

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

15.001

23.163

26.234

27.55

29.07

30.399

31.548

32.595

33.416

34.28

34.875

35.646

36.441

37.149

37.819

38.489

39.166

39.787

40.425

41.134

41.886

42.686

43.395

44.33

45.08

46.195

47.163

48.121

49.129

50.165

51.177

52.315

53.341

54.509

55.664

56.791

57.938

59.017

60.183

61.538

62.901

64.274

65.777

67.569

69.533

72.078

75.444

79.007

85.059

95.579

236.56

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 7

flat

30.148

33.323

34.658

35.732

36.594

37.262

37.933

38.566

39.153

39.616

40.275

40.86

41.464

42.287

43.158

44.152

45.134

46.175

47.415

48.817

50.389

51.892

53.268

54.614

55.97

57.256

58.643

59.934

61.172

62.359

63.884

65.609

67.557

69.667

72.07

74.482

77.068

79.761

82.781

86.235

90.117

93.975

98.473

103.73

109.78

116.98

126.19 138 156.2

185.84

477.64

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

0.67828

26.103

30.487

31.985

33.117

33.966

34.826

35.506

36.193

36.759

37.278

37.798

38.217

38.707

39.221

39.721

40.22

40.84

41.445

42.089

42.812

43.469

44.263

45.157

45.942

46.871

47.827

48.772

49.847

50.795

51.764

52.868

53.743

54.811

55.803

56.83

57.971

59.142

60.279

61.376

62.707

64.176

65.754

67.554

69.81

72.511

75.956

80.177

87.467

101.64

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

0 100 200 300 400 500 600 700 800 900 input node 9

flat

47.175

63.576

66.577

68.582

70.285

71.666

73.251

74.32

75.504

76.604

77.497

78.462

79.515

80.55

81.612

82.625

83.991

85.362

86.69

88.185

89.616

91.372

92.979

94.673

96.458

98.401

100.32

101.99

103.94

105.77

107.42

109.17

110.87

112.51

114.36

115.97

117.77

119.5 121 122.87

124.7

126.58

128.71

130.84

133.1

135.67

139.31

144.14

151.61

170.33

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

1600

1800

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

0.0050833

1.1954

1.5742

1.8113

1.9903

2.1176

2.2324

2.3255

2.4142

2.4823

2.5406

2.5951

2.6439

2.6898

2.7292

2.766

2.7956

2.8235

2.8486

2.8717

2.8911

2.9098

2.9264

2.9409

2.9554

2.9683

2.9802

2.9897

2.999

3.0087

3.0181

3.027

3.0348

3.0431

3.0511

3.0577

3.0651

3.0722

3.0784

3.0848

3.091

3.0962

3.1016

3.1074

3.113

3.1177

3.1222

3.1272

3.1316

3.1359

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 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

1.1923e-05

0.010809

0.024592

0.040171

0.057744

0.072491

0.088479

0.10357

0.1176

0.13367

0.15035

0.16514

0.17953

0.19311

0.20647

0.21886

0.23119

0.24343

0.25524

0.2661

0.27752

0.28848

0.29962

0.31103

0.32277

0.33435

0.34533

0.35628

0.36733

0.37934

0.39175

0.4033

0.41493

0.42767

0.43928

0.45186

0.46535

0.47669

0.49263

0.50802

0.52198

0.53888

0.55364

0.57356

0.59453

0.61894

0.64616

0.68533

0.72709

0.79812

1.1301

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

0 0.2 0.4 0.6 0.8 1

events

0 100 200 300 400 500 600 700 input node 12

flat

0.2 0.2377

0.26039

0.28098

0.29903

0.31502

0.32982

0.34397

0.3563

0.36954

0.38232

0.39441

0.40424

0.41232

0.42028

0.42854

0.43662

0.44475

0.45167

0.45983

0.46773

0.47511

0.48195

0.4894

0.49695

0.50421

0.51242

0.52045

0.52839

0.53683

0.54532

0.55332

0.56284

0.57173

0.58244

0.59346

0.60447

0.6165

0.62907

0.64196

0.65612

0.6703

0.68572

0.70362

0.72061

0.74168

0.7616

0.78958

0.82424

0.87653

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

22.167

23.365

24.349

25.16

25.867

26.66

27.326

27.962

28.606

29.279

29.888

30.488

31.067

31.652

32.152

32.749

33.37

34.026

34.544

35.164

35.8

36.352

37.053

37.796

38.465

39.23

40.036

40.836

41.709

42.639

43.504

44.497

45.584

46.717

47.956

49.262

50.705

52.108

53.783

55.439

57.326

59.296

61.928

64.629

68.141

71.723

77.212

84.197

94.745

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 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

11.018

11.589

12.219

12.667

13.188

13.677

14.192

14.676

15.183

15.648

16.201

16.599

17.055

17.55

17.996

18.484

18.967

19.422

19.955

20.498

21.008

21.497

21.948

22.449

22.975

23.476

24.019

24.577

25.135

25.631

26.153

26.774

27.353

27.961

28.547

29.157

29.85

30.692

31.491

32.543

33.447

34.558

35.813

37.311

39.084

41.133

44.017

47.759

54.951

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