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influencing observed pheno igti€il methods, such as
multiple regression, logistic re ?
The study focuses on determin g
relationships betwees 2 evaluating the effectiveness of
0 et, provided by Universidad Cardenal
Herrera, CEU, i i ludes factors related to patients'
demographic conditi apd lifestyle. The analysis involves
deductiv e alilysis, and Kohonen maps to identify

tatistical methods can help determine which specific factors have the greatest
impact [4, 5]. Multiple regression methods, logistic regression, or similar algorithms can be
loyed for this purpose [6]. Analyzing the results of such algorithms helps gain a better
utiderstanding of the influence of each variable [7-9]. Additionally, statistical data analysis
can help determine the presence of relationships between different factors and describe
their statistical significance [10, 11].

Statistical data analysis can also be used to assess the effectiveness of technologies and
methods [12]. Comparative analysis allows for the comparison of results obtained using
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different methods and helps in selecting the optimal method based on the observed
outcomes [13, 14].

Statistical data analysis can handle large volumes of data, which is particularly
beneficial when processing vast amounts of information gathered from various sources [15-
17].

One of the methods of statistical data analysis is shallow networks [18]. It is worth
noting that shallow networks are highly effective diagnostic tools when the amo

well-known [19, 20]. However, they require preprocessing of diagnostic signa
fault features and feed them as input to the network [21]. Therefore, the vast

(MLP) [22, 23].
Kohonen Maps is a self-learning neural network that is designed

characteristics of the data [25].

Correlation is a statistical relationship between rando
one of the random variables results in a change i
important that the features selected in the recogniti
target variable in order to increase the accura
simplify the training of the recognition mode
prediction [26, 27].

Therefore, the application of stati
potential [28, 29]. They enable fas
significant factors in diagnostics [30].

ical data

sida denal Herrera, CEU, Madrid, Spain.
/ and 88 years.
lected:

e Status of smoking.
Data of 40,911 rows was loaded into deductor for analysis. The data were then
elated, resulting in the following significant factors from 10 factors:

o Age. (Fig. 1a)

o Hypertension. (Fig. 1b)

o Heart disease. (Fig. 1¢)

e Ever married (Fig. 1d)

¢ Kind of activity. (Fig. le)

e Place of residence. (Fig. 11)

o Average glucose level. (Fig. 1g)
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¢ Body mass index. (Fig. 1h)

e Status of smoking. (Fig. 11)

Figure 1 describe values of factors. Figure 2 presents the relevant factors derived from
the correlations.

Fig. 1. Value of indicators.
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Table 1. Description of data factors.
Place
Heart | Ever
Value Se Hypert disea | marr | Kind of activity o.f Status. of Stroke
X ension . reside smoking
se ied
nce
Did not
. smoke/quit
0 M No No No Unemployed City > 5 years
ago
1 F There There Yes On maternity Rural Smoke
is is leave area
2 Budget
3 Businessman
4 Private

Kohonen maps were created (Fig. 3). The results of error

presented

Actually
0
1
Total
0
1 20460 20460
Total 21129 40910
29.27%
0 4484 20450
1 12978 20460
T 17472 40910
esearch error, 29.5%
1 14240 6210 20450
2 5856 1604 20460
T 20096 20814 40910
Research error, 31%
0 13771 6679 20450
6310 14150 20460
20081 20829 40910
Research error, 40.9%
0 7150 13300 20450
1 3440 17020 20460
Total 10590 30320 40919

The study error of 29.27% is shown in table 2 (Experiment 1).
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Indicator 2 Indicator 4

Indicator 10

Q

Total indicator

Target attribute: total indicator

Fig. 4. Importance of factors.

| Attribut | Significance, % Fal |
Indicator 8 (s | 75461
Indicator § | — 15,275
2 Indicator 3 i 3087
4|5 Indicator 6 [ 1577
S| B Indicator 7 1] 1.526
6 4 Indicator 5 i 1.260
7| 8 Indicator 10 i 0452
8| 3 Indicator 4 [ 0.333
9 _I 1 Indicator 2 [ 0,000
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Then, all factors were investigated without taking into account indicator 8. In this case,
the most significant factor was indicator 9. The remaining factors are shown in Figure 5.
The study error of 1.6% is shown in Table 2 (Experiment 3).

Target attribute: total indicator
M2 | Mumber | Attribute | Sipnificance, %o s |
1 6 | Indicator 8 [— ]
2| 4 Indicator & [ 1
3|7 Indigatar 10 [ ]
4| 5 Indicator 7 [ ]
51 Indicator 3 -
&| 2 Indicator 4 L]
73 Indicator 5 n

Fig. 5. Importance of factors.

The data were then examined without taking into accou

Mt | Mumber | Attribute ’
1 1 Indicator 3 1006
2 2 Indicator 4 21.028
3 3 Indicator 5 20,453
4 4 Indicator & 11,034
5 B Indicator 10 8.326
6|5 Indicator 7 | 8155

Fig. 6. Importance of factors.

After that, the factors dz
medical report. The si

laboratory and by medical examination and
is shown in Figure 7. The result of the study

Target attribute: total indicator

Significance, % F,

I | £ 455

Indicator® | | 15285
icator 4 I ] 1145

] L1114

Importatice of factors.

The data set was then examined on the factors collected in a laboratory and by medical
xamination and doctor’s report, including the patient’s indicator 10 (figure 8). The study
r of 0% is shown in Table 2 (Experiment 6).
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Target atl:ri_hu!:e:tu!al indicator

te  Mumber Attribute | Significance, % ’|
1 Indificator 8 | R0
2 Indificator @ [ — ] 1755
3 Indificator 3 ] ] 29
4 Indificator 10 [ ] 050s
5 Indificator 4 | ] 0543

Fig. 8. Importance of factors.

including the indicator 10 (Figure 9). The study error of 40.9% is s
(Experiment 7).

pr Mumber Attribute

1 Indificator 5
2 2 Indificator &
33 Indificator 7

Fig. 9. Importance of factors.

The data were then processed by factors coll
indicator 10 (Figure 10).

M _Hume-r _A'tt_rihi.lte

| Indicator 5 40,1
31,636
18mz

10184

The data
(figure 11

ed through the creation and training of a neural network
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Fig. 11. Neural network.

The study error of 29.5% is shown in Table 2

The error value of all methods used@ masented in“Ciipirdative table 3.

It is evident in Figure 12 and Figuigh 13 T mece detail, the number of errors and the
error percentage:

18000 16740
16000

14000 11966 12066
12000

10049

£000

6000

4000

2000 0 669

12989

1 2 3 4 5 6
Error numbers

Kig. 12. Number of errors in the experiments.
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Fig. 13. Percentage of errors in the experiments.

Table 3. Comparison of es.

Method Error value

Kohonen maps 29.27%

Decision tree for all factors 0%

Decision tree without average glucose 1.6%

Decision tree without average glucose le 31%
0%

status 0%

40.9%
39%
29.5%

actors, built maps of Kohonen taking into account errors
| tests were also conducted on various criteria, indicating the
whn in table 2. For ease of reference, a comparison table 3 of
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