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Abstract. Supervised machine learning algorithms have emerged as the primary
data mining tool. The use of health data to diagnose disease has lately revealed the
potential use of these technologies. The purpose of this research is to find various
forms of regulated machine learning algorithms as well as major trends in measuring
performance and illness risk. In this article, we will attempt to anticipate patient illnesses
based on their symptoms. We employ the decision tree algorithm to reach this aim,
which will aid in the diagnosis of patients' health. The data set includes physiological
measures for 42 different illnesses (diseases) and 129 different features (symptoms). We
created a categorized decision tree model that uses standardization techniques known as
format reduction to generalize data and delivers training to a dataset in a short amount
of time. Developed trained models are then utilized to forecast illnesses, including their
causes and preventative strategies, after they have been normalized.
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AHHoTanus. ManuHaiap/ibl OKBITYbIH OaKbUIAaHATHIH aJITOPUTMACPI JepEeKTepIi
HIBIFAPYABIH HETi3ri KypalblHa aiHanael. JKakplHIa aypynapisl JHarHOCTHKAajay
YIIiH MEIUIHMHANBIK JCpPeKTepJl KOJJNAHy OCHl TEXHOJIOTHSUIAPABIH — BIKTHMA
KOJIZIAHBITYBIH aHBIKTA Ibl. ByJT 3epTTey/iH MaKkcaThl-MalllnHAHbI OKBITY/IBIH PETTENCTIH
ITOPUTMJIEPIHIH SpTYp:i (hopManapbiH, COHBIMEH KaTap OHIMIUTIK MeH aypy KayIiH
eJIIIey e HeTi3r1 TeHAeHIsIapabl Ta0y. by Makanana 613 manueHTTep/iH aypylapbiH
oJap/ibIH Oenriyiepl HeriziHae Oo/mkayra ThIpbICaMbI3. AJlFa KOUBUIFAH MaKCaTKa XKeTy
yiniH 0i3 NMalMEeHTTePiH JCHCAYJbIFbIH TUATHOCTHKAJIAYFa KOMEKTECETIH MICIIiMIED
QITOPUTMIH KOJJaHaMbI3. JlepeKTep KUBIHTHIFBIHA 42 TYpIli aypyabiH xkoHe 129 Typmi
Oenrinepaid GU3NONOTHAIBIK KopceTKimTepi Kipeai. bi3 aepekrepai xanmbuiay Y
(opMaTThl KbICKApTY JCIl aTalaThlH CTaHIApTTay SICTEPiH KOJJIAHATBHIH JKOHE KhICKa
Mep3iMJIe MAJIMETTEP YKUBIHTBIFBIH OKBITY/IbI KAMTAMAChl3 €TETIH IICIIIM aFallibIHbIH
caHaTTalnFaH MoJeliH >xacaaslk. ComaH KeiiiH OI3[iH OKBITBUIFAH MOJAEIbICPIMi3
KaJIbIlIKA KEJTIPUITCHHEH KEeHMiH aypysapiibl, OHbBIH IIIHIE OJapiblH cedenTepi MeH
QIJIBIH-aJTy CTPaTEeTUsUIapbIH OOIDKAY YIIIH KOJIAAHBIIAbI.

Tyiiin ce3mep: Illemim arambl, (QU3HONOTHAIBIK —OIIICYIEP, DIEKTPOHIIBI
MenunnHansik XKazbanap (3MIK), MammHaIbIK OKBITY, JOIIIK
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AHHoTamusa. KoHTponupyemble anropuTMbl MAIIMHHOTO OOY4YeHHMsS CTajlu
OCHOBHBIM WHCTPYMEHTOM /ISl M3BJIE€UCHUS JaHHBIX. VICronb30BaHNE MEAMIIMHCKHAX
JAHHBIX JUIS AUAarHOCTUKY 3a00JIeBaHUI HEJaBHO BBISIBMJIO BO3MOXKHOE NMPUMEHEHHE
9THUX TexXHoIorui. llemb MaHHOIrO HCCIEIOBAaHUS COCTOMT B TOM, YTOOBI HAWTH
pasnuuHbie (QOPMBI PETYIHPYEMbIX alTOPUTMOB MAIIMHHOTO OOYYeHUs, a TakKKe
OCHOBHBIE TEHJCHIINM B HM3MEPEHUH MPOM3BOJUTEIHLHOCTH W pHUCKa 3a00JEeBaHUH.
B oar1oii crathe MBI MoOMbBITaeMCsl MpeAcKazaTh 3a00JIeBaHUs MAIMCHTOB HAa OCHOBE
WX CHUMNOTOMOB. /Il MTOCTHXKEHMS TOCTABJICHHOW L€ MBI HCIOJB3yeM alTOpUTM
pelIeHni, KOTOPhIil MOMOraeT TUarHoCTUPOBATh 370POBbE MaIeHToB. Habop maHHbIX
BKJIIOYaeT (PM3HOJIOTHUECKHUE [TOKa3aTeNu 42 pa3IHyHbIX 3a005ieBaHni 1 129 pa3innyHbIx
CUMNTOMOB. MBI pa3zpaboTain KIACCU(PHUIIMPOBAHHYIO MOJENb JIepeBa PpEIICHUH,
KOTOpast UCTIONI3YET METOJIbI CTaHJapTH3allMH, Ha3bIBAEMbIe COKpallleHHeM (pOpMaToB,
1u1s1 0000IIeHUSI TaHHBIX M 00ecneyrBaeT 00yueHre Habopy JaHHBIX B KOPOTKHE CPOKH.
3areM Hamm 0Oy4YeHHBIE MOJICITH UCTIONB3YIOTCS JJIsl MPOTHO3UPOBaHUS 3a00JICBaHUH,
BKJIFOYAst UX PUYHHBI ¥ CTPATETHH NPOQHUIAKTHKH, TTOCIIE HOPMAaU3allHu.

KuroueBbie ciioBa: /epeBo pelieHuii, GU3n0I0THIeCKUE U3MEPEHHUSI, DICKTPOHHbBIE
Menununckue 3anucu (OMK), MammaHOe 00ydeHue, TOYHOCTh

Jast mutupoanus: C.b. PaxmerynaeBa, A.K. Kymnbaera. Cumnromaruueckas
OlIeHKa 3a00JIeBaHUIl C MCTIOIH30BAHNEM JIEPEBbEB PEIICHUI 1 aHaJIHN3a AEKTPOHHBIX
MeJIMIMHCKHX 3amuceit /MEXTYHAPOHBIN XXYPHAJT MHO®OPMAILIMOHHBIX
1 KOMMYHUKAITMOHHBIX TEXHOJIOTUI. 2022. Tom. 3. Is. 1. Homep 9. Crp.
66-73 (Ha pycckoM si3bike). DOI: 10.54309/1JICT.2022.9.1.009.

Introduction

The process of identifying which disease is responsible for a patient's symptoms
is known as medical diagnostics. Because certain symptoms and indicators are non-
specific, the diagnosis is the most difficult challenge to solve. The most important step
in the therapy of any disease is to identify it. Machine learning is a field that can aid in
the prediction of illness diagnosis based on previously trained data (Shaik et al., 2017;
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Diyar Qader et al., 2019). Machine learning has sparked a lot of interest and is now
employed in a variety of nations. When applied to handle serious problems like cancer,
heart disease, and dengue fever, machine learning has proved to be beneficial. Many
researchers employ decision-making algorithms as one of their projection approaches
(Nahar et al., 2018). Various machine learning approaches have been developed by
many researchers to accurately identify various illnesses (Iswanto Iswanto et al., 2019).

In medicine, machine learning approaches are becoming increasingly significant,
particularly for illness identification in medical data.

Machine learning enables machines to learn without the need for specific
programming. Using machine learning techniques to create a model, you can forecast the
first diagnosis and suggest remedies (Reem et al., 2018). Early detection and treatment
are the most effective ways to minimize the number of fatalities caused by any disease
(Gopi Battineni et al., 2020). As a result, several medical researchers are creating novel
prediction models for illness detection based on machine learning algorithms (Diyar
Qader Zeebare et al., 2019).

Text summarization and decision tree techniques are used in this article. The data was
provided from the website kaggle.com (https.//www.kaggle.com/kaushil268/disease-
prediction-using-machine-learning, 2020). We have specified the dataset as research-
based testing and training data.

Methods and Algorithms

Data mining is a method of identifying patterns in data using intelligent methods.
Extracting patterns and perceptions from large amounts of data is a complex process.
The value of these methods has been demonstrated in the field of medicine through
experiments with various algorithms. One of such algorithms is data classification. This
is the process of defining models that can explain different classifications of data. For
classifying large datasets, decision trees are frequently utilized (Deepika et al., 2020).
The decision tree divides information between root and end nodes (Arumugam et al.,
2021).

A decision tree (DT) is a controlled machine learning technique that divides data
repeatedly depending on specified factors to solve regression and classification issues.
The data is separated into nodes, and the ultimate solution is represented by three hosts.
The purpose of the decision tree is to use data from the discipline to study the basic rules
of decision-making and implement a model that can predict mop variables (Yash Jayesh
Chauhan, 2018). At the training stage, the tree is created using training data. Class
names are stored in domain nodes while solution nodes are not in domain nodes. At the
training stage, the tree is created using training data. Class names are stored in domain
nodes while solution nodes are not in domain nodes (Adel Sabry Eesa et al., 2015; Adel
Sabry Eesa, 2015). Decision trees are used to organize clear and numerical information.
The linear relationship between the parameters does not affect the authenticity of the
tree (Xiaolu Tian, 2019). Does not require pre-processing of data. Reconstruction of
trees increases the likelihood of excessive assembly (Deva Kumar, et al., 2020). The
child node and the three-leaf node in Figure 1 show the basic decision tree and the field
of medicine is the application of the application tree. The circles represent each variable
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(C1 C2 and C3) and the squares represent the selection results (Class A and Class B).
Each branch is classified as true or false depending on the value of the results of the
previous node test in order to successfully classify the sample into classes.

Figure 1 — « A decision tree is illustratedy

The decision tree approach is a popular data extraction method for creating predictive
models based on various explanatory functions. This path divides the population into
groups based on the number of branches on trees that produce inverted trees with
internal root and leaf nodules. A decision tree is a nonparametric approach for working
with big, complicated data sets without the need of several parametric structures. The
study data can be separated into training and test datasets if the sample size is high
enough. A training dataset is used to model the three, and a validation dataset is utilized
to achieve the best final model for choosing the suitable tree size (Rakhmetulayeva et
al., 2018: 231-238).

The decision tree predicts the disease based on the main symptoms. First, we collect
the first five user tokens and store them in an array with a number assigned to each
element. These inputs are entered into a prognostic model of the disease. This quality
corresponds to the collection of data on diseases ending with the highest level of trust
on the part of public peripheral nodes.

We repeat the process described above by increasing the size of the tree in a repeating
section to create a tree. We set the current node to the last node if there is no doubt that
the output for this symbol has been edited (Rakhmetulayeva et al., 2021: 1730-1739).
We use electronic medical records to add additional symptoms to the database in order
to better predict the disease based on symptoms.

Building a Decision Tree: General Rules:

1. Choose the best features/attribute which is the ability to subdivide or subgroup
data in the most efficient way

2. Check if all elements have the same attributes and there are no additional attributes
or instances

3. End the iterative process.
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Results and discussion

In this section we will see the results of using the decision tree. Accuracy indicator
Accuracy (P) recall (R) and F-indicator are metrics used to evaluate the performance
of the algorithm. The measure of accuracy (given in equation (1)) provides an accurate
measure of positive analysis. The correct set of positive results [as defined in equation
(2)] is determined taking into account. The measurement F [given in equation (3)]
evaluates accuracy (Apurb Rajdhan et al., 2020).

P = (TP) /(TP +FP) (1)
R = (TP) /(TP +FN) (2)
PR = (TP) /(TP + FN) F- Score = (2 * P = R) / (P +R) 3)

» TP True positive: the patient is infected with the illness, and the test results are
positive.

* FP False positive: despite the fact that the patient does not have the condition, the
test results are positive.

* TN True negative: the patient is not afflicted with the disease, and the test results
are negative.

* FN False negative: although the patient has the disease, the test results are negative.

The data set includes physiological measures for 42 different illnesses (diseases)
and 129 different features (symptoms). The data set which was used from the website
kaggle.com. Figure 2 shows part of the data.

4 Treirsmgeay |1L328 ME]

HE B B B = |

Figure 2 — «42 types of diseases»
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The above methods are tested using pre-generated datasets during training and
implementation. The confusion matrix is used to calculate the performance metric
shown above. The performance of the model is summed up in a confusion matrix.
Figure 3 shows various variants of the optical illusion matrix of the proposed model.

[[12@ ... 2 @ @)
[e198 ... 098]
[eea1 ... 88 8]
[aBe ... 1 8a8]
[eeeo ... 8180]
[ee8 ... 881]]

Figure 3 — «Decision Tree Confusion matrix»

The accuracy estimates for the categorization of the decision tree (http.//acadpubl.
eu/ap, 2020) are shown in Figure 4. As we can see the accuracy of the decision tree is
97.6 % which represents good result for the study. It means that in the future when we
do comparative work on other machine learning algorithms we will choose the best
algorithm.

from sklearn.tree import DecisionTreeClassifier
dr = DE‘I’."I!!.&I"ITFI’!EEIEEE!.flEF{rﬂﬂﬂﬂfﬂ_SIﬂ!& = 42}
dt.fiv(x_train, y_train)

dt.predict(x_test)

dt.score(x_test, y_test)

B.97T61984T61984T62

Figure 4 — «Decision Tree classification accuracy»

Conclusion

Inthefield of medicine, machine learning has emerged to give tools to evaluate disease-
related data (Priyanka Sonar et al., 2019). As a result, machine learning technologies
play an essential role in early illness diagnostics. This article gives an overview of the
machine learning approaches and standard datasets that are used to forecast illnesses
such as fungal infection, gastroenteritis, hypertension, hyperthyroidism and many more.

According to the findings of this study, the decision tree algorithm is the most
effective algorithm for illness prediction, with an accuracy score of 97.6 %. The study
may be improved in the future by establishing a web application based on the decision
tree algorithm and employing a larger dataset than the one used in this analysis, which
will assist to deliver better findings and aid health professionals in successful and
efficient forecasting of illnesses.
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