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INVESTIGATION OF THE INFLUENCE
OF THE TRAINING SAMPLE PRESENTATION FORMAT ON THE ACCURACY
OF CLASSIFIERS CONSTRUCTED BY MACHINE LEARNING METHODS
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Abstract: The influence of the type of initial data (training sample) on the quality of training
of intelligent classifiers synthesized by machine learning methods hastbeesd.

Analytical comparison and practical@pbation of three basic machine learning methods in
the system of symbolic mathematics are caroiad
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Classifier information

Data type = Mixed (number: 6)
Classes | acc, good, unacc, vgood

Accuracy | (863 x26)%

Method = LogisticRegression

Single evaluation time = 3.26 ms/example
Batch evaluation speed = 12. examples/ms
Loss  0.341+0038
Model memory | 314. kB

Training examples used | 1728 examples

Training time | 541s

< Learning curve >
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Classifier Measurements

{
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Classifier method

Number of test examples
Accuracy

Accuracy baseline

Geometric mean of probabilities
Mean cross entropy

Single evaluation time

Batch evaluation speed

LogisticRegression
1728

(87.1+0.8)%
(70.0+1.1)%

0.729 + 0.0080
0.315+0.011

5.7 mslexample

17.5 examples/ms

Q Ko
o [&] o
Q o © o
(&) (] = D
© o - >
accf310| 9 60 5 1384
w
& goodi 43 23 0 3 {69
©
S —3
§ unacc; 62 1 0 {1210
vgood 39 1 0 | 25 165

454
34
1207
33

predicted class

t dB. oo cRAEW yo th dets¢

CdzomMmd¥ d < Oydd

g; JOAHEZAdOKGEH A 2 dOkdgds BZORrdey [ Slswet! 2023
www.flagmannauki.ru | 8(812)9052909 | info@flagmannauki.ru



I dzy j daj odztsj Hjdzts, Isjrdesdzsedd d Isj mdedyj Mm¢S
Qodzjdedj: uvjrmdedyd mMSCdy deOkC(

~ —
oh=a
q_l

122 [SHjd [ O©Ctse O
10 tedimlde j jAzOf tefjdsh islc@pOdaW f ¢ Ods sGogr®@ fgfi) dedzs 5 1 o
BjIsSSHO [0 fSsmy@gpiziuj ddv d Mtslse jlshisezs h Ow | diz

Classifier information

Data type = Mixed (number: 6)
Classes | acc, goed, unacc, vgood
Method = Markov
Single evaluation time | 5.33 ms/example
Batch evaluation speed | 4.29 examples/ms
Model memory | 196.kB

Training examples used = 1728 examples

Training time | 872.ms
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Classifier Measurements

Classifier method =~ Markov
Number of test examples 1728
Accuracy  (88.3:08)%
Accuracy baseline  (70.0+11)%
Geometric mean of prebabiliies  0.779 £ .01
Mean cross entropy 0249 +0.014

Single evaluation tima  9.02 ms/example

Batch evaluation speed  4.23 examples/ims
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Classifier information
Data type

Classes

Accuracy

Method

Single evaluation time

Batch evaluation speed

Mixed (number: €)

acc, good, unace, vgood
(89.0 x08)%
NeuralNetwork

1.2 ms/example

5.68 examples/ms

Loss | 0.0158 = 0.0m
Model memory | 474 kB
Training examples used | 1728 examples
Training time S5mindds
< Learning curve >
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Classifier Measurements

Classifier method

Number of test examples
Accuracy

Accuracy baseline

Geometric mean of probabilities
hean cross entropy

Single evaluation time

Batch evaluation speed

MeuralNetwork
1728
(99.71x013)%
(FO.0£11)%

0993 + 00022
0.00738 + 0.0029

34 ms/example

3.36 examples/ms
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Classifier information

Data type = Mixed (number: 6)
Classes | Heya, yAOBN, XOPOLLO, OTAMYHO
Accuracy (83.0x19)%
Method  LogisticRegression
Single evaluation time 3.16 mslexample
Batch evaluation speed = 45.6 examples/ms
Loss | 0186 + 0.026
Model memory | 368 kB
Training examples use: d 1728 examples

Training time 884s

< Learning curve >
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Classifier Measurements

Classifier method | LogisticRegression
Number of test examples | 1728
Accuracy = (93.5:08)%
Accuracy baseline | (70.0+11)%
Geometric mean of probabilities | 0.839+ 0.0071
Mean cross entropy | 0176 £ 0.0084

Single evaluation time | 7.92 ms/example

Batch evaluation speed | 15.1examples/ims
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Classifier information

Data type | Mixed (number: 6)
Classes | Heya, yA0BA, XOPOLIO, OTAMYHC
Method | Markov
Single evaluation time | 5.26 ms/example
Batch evaluation speed | 3.93 examples/ms
Model memory | 197.kB

Training examples used | 1728 examples

Training time | 980.ms
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Classifier Measurements

Classitier method
Number of test examples

Accuracy
Accuracy baseline

Geometric mean of probabilities
Mean cross entropy

Single evaluation time

Batch evaluation speed

XOpOLLO

actual class

OTINMNHHO

XOpoLLO

harkon
1728

(88.3+028)%
{(70.0 £1.1)%

Q779 = 0.0M
0249 + 0.014

9. 34 ms/example

4 6 examples/ms
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Classifier information

Data type | Mixed (number: &)
Classes

Accuracy | (99.6+05)%
Method | NeuralNetwork

Single evaluation time | 10.2 ms/example

Batch evaluation speed | 7.35 examples/ms

Loss | 0.00584 + 0.0052

Maodel memory | 599.kB

Training examples used | 1728 examples

HEeyA, YAORBA, XOPOLIO, OTAMYHO

Training time 7min36s

< Learning curve >
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Classifier Measurements

Classifier method | NeuralNetwork
Number of test examples | 1728
Accuracy | (100.0000000000000(00+22))%
Accuracy baseline | (700219)%
Geometric mean of probabilities | 100z 6.2x1077
Mean cross entropy | 427x107% £ 52x 1077

Single evaluation time | 14 ms/example

Batch evaluation speed | 3.81examples/ms
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Classifier information

Data type | Mixed (number: 6)
Classes | Heya, yAORN, XOPOWO, OTANUHO
Accuracy (926 +2.0)%
Method LogisticRegression
single evaluation time 3.26 msfexample
Batch evaluation speed | 39.3 examplesfms
Loss 0152 + 0027

Model memory 300 kB

Training examples used | 1728 examples
Training time 531s
< Learning curve >
4
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Classifier Measurements

Classifier method | LogisticRegression
Number of test examples | 1728
Accuracy | (93.6:08)%
Accuracy baseline | (F0.0+11)%
Geometric mean of probabilities | 0.858 + 0.0087
Mean cross entropy | 0.153 + 0.010

Single evaluation time | 5.87 ms/example

Batch evaluation speed | 13.5 examples/ms
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Classifier information

Data type  Mixed (number: 6)
Classes  Heya, yAORA, XOPOLWO, OTMUHO
Method = Markov

Single evaluation time ~ 6.62 ms/example
Batch evaluation speed  3.23 examples/ms
Model memory  197.kB
Training examples used 1728 examples

Training time ~ 807.ms
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Classifier Measurements

Classifier method | Markow
MNumber of test examples | 1728
Accuracy | (883 x08)%
Accuracy baseline | (70.0+11)%
Geometric mean of probabilities | 0.779 + 0.071
Mean cross entropy | 0.249 + 0.014

Single evaluation time | 10.8 ms/example

Batch evaluation speed = 3.5 examples/ms
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