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. CepikbaeBs atbiHaafbl LLblFbic Ka3saKcTaH TEXHUKANbIK YHUBEPCUTETI, OCKeMeH K., KasaKkcTaH

TeXHUKaNbIK KOFapbl OKY OpbIHAAPbIHAA ToyeKenaepai 6ackapy ywiH
Koppenauuanbik-perpeccuanblK aAicTi KonaaHy

AHAOATIIA. yMmbICTbIH MaKCaTbl-MaTeMaTUKa/bIK dAicTepAi KOoAAaHa OTbIpbin, YHUBEPCUTETTEpAEri afbiMaafbl
Toyekenpepai 6afanay. WHXKeHepAik-TEXHUKANbIK Kagpaapabl AaApnaviTblH  enfiH,  TEXHWKaNbIK KOfapbl OKY
OpbIHAAPbIHAA TasanKkep/iep CaHbIHbIH, a3atobl CTPATErnANbIK Aamy baraapaamacbiHOafFbl Herisri Tayekenaepaid bipi
60/bin Tabblnaabl. MaKanafa OCbl TOyeKenre acep eTyi MYMKIH YKafganhiap aHbIKTaNAbl KOHe asiblHFaH ManimeTTep
HerisiHAe perpeccuAnblK Tanday XKyprisingi. ANblHFAaH HITUXKeNepaiH TONbIKTbIFbl YLWiH KOppenauuna KaHe perpeccusa
a4ici KongaHbinabl. Mofapbl BiNiMHIH, KOMKETIMAINIrIHIH 3KOHOMUKANbIK, 3/IEYMETTIK, MEKEe KaHe aKMnapatTbiK
dakTopnapbiHbIH, 6enriepi MeH epekLlenikTepiH ecKepeTiH KepceTKilTepaiH, 6ipbiHFal KyWeci Kypbingbl. 3epTrey
HITUIKECIiHAEe perpeccua TeHAeyYi Kypblaabl }KaHe TayeKen mellepi ecenTensi, anblHFaH MoaenbaepaiH, MaHbI34bibifbl
6afanaHapl }KaHe moaenbAey NpoueciHae anblHFAH HITUXKenepre TyCiHikTeme 6epingi. 3epTTeyaiH TEOPUANDIK KaHe
9A4iCHAMaNbIK, ~ MAHbI3AbIIbIFbI  KOPPENAUMNANBIK-PErpPeccUAbIK  Tangay MeH 3SKOHOMMKaJIbIK-MaTeMaTUKaNbIK,
Moaenbaeyai KonaaHy MyMKiHAIMH Herisaey apKpl/ibl 9gicHamaHbl KeTingipy 6oabin Tabblnagpl.

TYWIH CO3[EP: Toyekenmepni b6aranay, maTeMaTUKablK MOAENb, KOPPENALMANbIK-PerpeccuabiK agic, 6inim 6epy
KbiamerTi, *KOO.

MYAOAENEP KAKTbIFbICbI: ABTOpnap myanenep KakTblFbICbIHbIH, }KOKTbIFbIH MaliMAaeN ;.

KAPXbIJTAHAbIPY XXOHE ANFbIC: Pecmu sepektepai ycbiHFaH [. Cepikbaes aTbiHAafbl LLblFbic Ka3aKcTaH TEXHUKANbIK,
YHUBEPCUTETIHIH KbI3METKepiepiHe anfbiCbiMbi3abl bingipemis.
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BocTouHo-KasaxcTtaHCKuil TexHuYeckuii yHusepcuteT um. 1. Cepukbaesa, r. YcTb-KameHoropck, KasaxctaH

MpumeHeHMe KoppenauMoHHO-PErpecCMOHHOro MeToaa ANA
ynpaB/ieHUA pUCKaMM B TEXHUUYECKUX By3aXx

AHHOTALMUA. Uenb paboTbl — OLLEHWUTb TEKYLLIME PUCKU B YHUBEPCUTETAX C UICMOIb30BAHNEM MATEMATUYECKMX METOA0B.
CokpallleHne Yymcaa abuTypmeHToB B TEXHMYECKMUX BY3ax CTPaHbl, KOTOPblE FOTOBAT MHXEHEPHO-TEXHUYECKME Kaapbl,
ABNAETCA OAHUM U3 OCHOBHbIX PUCKOB B NPOrpamme CTpaTernMyeckoro pa3suTua. B ctatbe 6binn onpeaeneHbl ycaosums,
KOTOpble€ MOTYT MOB/AMATL HA 3TOT PUCK, U NPOBEAEH PErPecCUOHHbIM aHaNU3 Ha OCHOBE MOJYYEHHbIX AaHHbIX. OnA
MOMHOTbI MOMYYEHHBIX Pe3y/abTaToB Obl1 UCNO/b30BaH MeTof Koppenauuu u perpeccumn. Co3gaHa eguHasa cuctema
nmoKasaTeneln, Yy4uTbiBalOWAA MPU3HAKM U OCOBEHHOCTM 3IKOHOMMUYECKMX, COLMAbHbIX, JIMYHOCTHbIX U
MHGOPMALMOHHBIX GaKTOPOB AOCTYNHOCTM Bbiclwero obpa3oBaHuUA. B pesynbrate uccnenoBaHua 6blio cocTaBieHO
YpPaBHEHMWE perpeccun 1 paccynTaHa BeIMYMHA PUCKA, OLEHEHA 3HAYMMOCTb NOYYEHHbIX MOAENeN U aHO 06bACHEHME
pesynbTatoB, MOJIYYEHHbIX B MpoOULECCE MOAENMPOBaHMA. TeopeTMyeckaa W MeTOoA0/IoTMYeckaa 3HaYMMOoCTb
nccnefoBaHMA 3aK/104aEeTCA B COBEPLUEHCTBOBAHMM METOA00MMM NyTeM 060CHOBaHWA BO3MOMXKHOCTU MCMO/Ib30BaHMA
KOppenAaLnoHHO-PerpeccCMoOHHOro aHann3a n SKOHOMMKO-MaTeMaTUYECKOro MOAEeINPOBaHuMA.

K/IIOYEBbBIE CJ/IOBA: oueHKa pPWMCKOB, MaTeMaTU4YeCcKas MOAE/Nb, KOpPPenAauMOoOHHO-PErPECCUOHHbIN  MeToa,
obpasoBaTesnibHan AeATeNbHOCTb, YHUBEPCUTET.

KOH®/IMKT UHTEPECOB: ABTOpPbI 33aABAAIOT 06 OTCYTCTBUM KOHONIMKTA MHTEPECOB.

®UHAHCUPOBAHUE U BNNIATOOAPHOCTU: Mbl Bbiparkaem 61arofapHOCTb COTPYAHUKAam BocTtouHo-KasaxcTaHckoro
TeXHUYecKoro yHusepcuteta numenu . Cepukbaesa 3a npefocTaBneHne odpuLmanbHbIX aHHbIX.
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INTRODUCTION

The sphere of higher education is one of the main elements of ensuring the economic security
of the state, since the main purpose of higher educational institutions, including technical ones, is to
train and graduate highly qualified specialists for industries in demand on the labor market. Further
development of specific methods for conducting research in universities in terms of reducing risks
and developing and implementing a risk management system is one of the main strategic goals of
universities. To achieve this goal, it becomes necessary to carry out work aimed at solving such tasks
as analysing existing problems of the educational process, studying the main approaches to
classifying risks in the field of education and identifying the main risk factors, identifying significant
risks in the implementation of educational activities of higher educational institutions.

There can be many risks in higher education institutions. This happens in the field of education,
upbringing or management.

One of the most promising approaches to managing such risks is the use of statistical and
analytical methods, particularly the correlation-regression method. This method allows for the
identification and quantification of relationships between various risk factors, enabling informed
decisions and targeted interventions. As technical universities often deal with complex systems — such
as enrollment flows, resource allocation, or staff workload dynamics—the ability to model and predict
outcomes using statistical tools becomes a valuable asset in strategic planning.

Since each risk in a technical university depends on different circumstances, it is impossible to
create a general mathematical model that covers everything. Since the representation of mathematical
models of trends associated with all possible risks using a regression equation is a problem, it is
necessary to conduct an individual risk analysis.

One of the current risks that may arise in regional technical universities is the low total number
of applicants to undergraduate technical universities based on a competition for state educational
grants. This is one of the most important strategic indicators for a regional technical university. The
management of this risk is assessed using the correlation and regression method.

Forecasting the number of applicants to technical universities will help universities form long-
term development strategies, including updating curricula, introducing new educational technologies
and expanding international cooperation. All this is part of the institutional trajectories of engineering
and technical personnel training.

The relationship between the forecasting of applicants' admission to technical universities and
the institutional trajectories of engineering and technical personnel training is manifested in several
key aspects: planning educational programs, optimising resources, adapting to changes in demand,
communication with the labor market, strategic development of the university. The forecast of
admission of applicants to technical universities is closely related to the formation of institutional
trajectories for the training of engineering and technical personnel.

The object of the study is risk management in technical universities.

The subject of the study is the application of correlation and regression methods in risk
management in technical universities.

The main hypothesis is that the application of the correlation-regression method can effectively
identify and quantify key risk factors in technical higher education institutions, enabling the
development of predictive models that improve risk management processes, reduce the likelihood of
adverse events, and enhance institutional performance.

LITERATURE REVIEW

The article analyses what research has been conducted around the issue under consideration.
The article “Digitalization of Education in Modern Scientific Discourse: New Trends and Risk
Analysis” presents the results of a systematic review of modern scientific publications on the
digitisation of education. In a review of Russian and foreign studies, it can be concluded that there is
a link between high student achievement and the use of digital technologies. The article substantiates
the conclusion that digital technologies are a necessary, but at the same time insufficient condition
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for improving the quality of educational work and moral and educational activities (Frolova et al.,
2020).

The article “Digital Transformation of Legal Education: Problems, Risks and Prospects”
highlights the objectives of the study: to identify risks, problems of digitalization of legal education,
as well as to formulate directions for the development of legal regulation of the introduction of digital
technologies in legal education in Russia. As a result of the study, it was found that the process of
digital transformation involves the implementation of organizational, economic and legal measures.
The chi-square test was used in the article to study statistical hypotheses (Demchenko et al., 2021).

The article “An Investigation of the Relationship between the Fear of Receiving Negative
Criticism and of Taking Academic Risk through Canonical Correlation Analysis” presents the purpose
of the study. It says that the aim is to explore the relationship between the fear of receiving negative
criticism and academic risk using canonical correlation analysis, which used a relational model. The
scale of “short-term fear of negative assessment” and the scale of perception of academic risk were
used as a data collection tool. The results of the canonical correlation analysis in the study showed
that there is a significant relationship between the fear of receiving negative criticism and academic
risky behavior. It was found that the total variance between them was 35% (Cetin et al., 2014).

In the scientific work of M. Takeuchi's “The situated multiliteracies approach to classroom
participation: English language learners' participation in classroom mathematics practices” guided by
sociocultural theory and the theory of multiple literacy, learning is perceived as a change in
participation in practice through a variety of physical and symbolic means. The aim of the study is to
study the participation of English language learners in mathematical experiments in urban classrooms.
This study describes the successful participation of English language learners in classroom math
lessons (Takeuchi, 2015).

The article “Evidence-based education policies: Transforming educational practice and
research” discusses the prospects and problems of randomized and strictly coordinated experiments
as the basis of policy and practice in education. As a result, it was concluded that focusing on rigorous
methods for evaluating repetitive programs and practices is important to increase confidence in
educational research among policy makers and educators (Slavin, 2002).

The article “Safety risk assessment of a Pb-Zn mine based on fuzzy-grey correlation analysis”
emphasizes the importance for the mining industry, where the development of risk assessment and
safety management methods is the basis of industrial development of society. In order to prevent
accidental loss or damage to human life and property, a safety risk assessment method is required for
continuous mine risk assessment. Based on the requirements for mine safety assessment, the article
proposes a Pb-Zn mine safety risk assessment model based on the gray fuzzy correlation analysis
method, which is also compared with the risk assessment model based on the TOPSIS fuzzy method.
The results obtained as a result of experiments show that the proposed correlation model is less
sensitive to risk and has less impact on the assessment results with different assessment approaches
(Dong et al., 2020).

The article “risk assessment of floating offshore wind turbine based on correlation-FMEA”
states that a floating offshore wind farm has a complex structure consisting of interdependent
subsystems and is subject to adverse effects in harsh operating conditions. When analyzing risks and
reliability, two problems need to be solved. These are: complexity and cross-correlation of the system
failure mode. The study conducted a risk assessment using a method of analysis of modified types
and consequences of failures (FMEA), known as correlation FMEA. A number of high priority failure
types have been identified by the traditional FMEA. The vector method of reliability indicators was
used and the corresponding relationships were analyzed to obtain correlation coefficients. Based on
the results of the study, recommendations for the design of a wind power plant are given (Kang et al.,
2017).

MATERIALS AND METHODS OF RESEARCH
In modern conditions, technical higher education institutions face numerous risks that can
negatively impact their functioning and development. These risks may be associated with academic
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activities, finances, management, and other aspects. However, many institutions lack a systematic
approach to managing these risks, making it difficult to make informed decisions.

The absence of clear and quantitatively justified methods for risk analysis leads to ineffective
management and can result in resource losses, decreased education quality, and damage to the
institutions' reputations. Moreover, traditional risk management methods often do not consider the
interrelationships between various factors, limiting opportunities for forecasting and taking
preventive measures.

The correlation-regression method offers the ability to quantitatively assess the influence of
various factors on the level of risks, yet its application in the context of technical universities remains
insufficiently researched. It is essential to identify which factors significantly impact risks and how
the obtained data can be utilized to enhance the resilience and competitiveness of educational
institutions.

Thus, the problem lies in the necessity to develop and implement a systematic approach to risk
management using correlation-regression analysis, which will allow for more effective responses to
the challenges of the modern educational process and ensure the stable development of technical
higher education institutions.

The following assumptions were made in the research work:

— The data collected for risk analysis in technical higher education institutions is sufficiently
complete and reliable for conduction correlation-regression analysis.

— The relationships identified through correlation-regression analysis can be used to predict
risks and develop recommendations for managing them.

— Technical higher education institutions can adapt their management strategies based on the
results of correlation-regression analysis, allowing for more effective risk mitigation.

Simplifications adopted in the work:

— It is assumed that the relationships between risks and factors are linear, which allows the use
of simple linear models for analysis.

— Temporary changes in risks and factors and their impact on the results of the analysis are not
taken into account.

Based on these scientific works, research work was carried out at D. Serikbayev East
Kazakhstan Technical University in Ust-Kamenogorsk. In the problem area under study, it is possible
to accumulate a database based on official data for the period from 2011 to 2022. In risk management,
the application of the correlation and regression method to research is differentiated. The data has the
form (Table 1).

Table 1. Data
Number of Total birth rgte in the The number GDP, The number of
Republic of . . o The number of
grants Population | of students in billion students enrolled
Kazakhstan (per graduates . . o
allocated the school usSD in universities
1000 people)
31387 22,51 16440470 2541862 200,38 151448 1195
34315 22,7 16673933 2551502 2159 172762 1029
35053 22,73 16910246 2597942 243,78 168774 905
34165 23,1 17160855 2685063 227,44 149895 920
20057 22,71 17415715 2799585 184,36 133309 1306
31700 22,52 17669896 2930583 137,28 129406 1205
31702 21,64 17918214 3050770 159.4 124369 1190
42982 21,77 17157337 3186234 170,54 127414 966
54000 21,73 18395567 3337783 181,67 143089 986
53864 22,76 18631779 3481347 171,1 117204 1235
56000 23,5 18879552 3597159 197,1 140643 1451
64061 20,41 19503159 3600000 220,5 161430 1424

Database elements:
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Population of the Republic of Kazakhstan.
Total birth rate in the Republic of Kazakhstan (per 1000 people).
Gross domestic product (GDP), billion USD.
Number of grants allocated by year.

The number of students in the school.

The number of graduates.

The number of students enrolled in universities.

The Microsoft Excel program was used for correlation and regression analysis. Multiple
regression was used in regression analysis because the risk depended on several factors. The least
squares method is used to determine the vector for estimating regression coefficients.

At the first stage, a correlation analysis was carried out based on a quantitative method for
determining the density and direction of the relationship between the sample variables (Grandars.ru,
n.d.). The result of the correlation analysis performed in Excel is shown in the figure below (Fig. 1).

Total birth rate in the

Number of grants  Republic of Kazakhstan

The number of
students in the

Social Sciences & Digital Humanities, 3(3), 2026 | 63

The number of
GDP, billion = The number  students envolled

allocated {per 1000 people) Population school UsD of graduates | in universities
Number of grants allocated 1
Total birth rate in the Republic of
Kazakhstan (per 1000 people) -0,376639725 I
Population 0,800516349 -0,3035809908 I
The number of students in the
school 0.850439112 -0,302433376 0031067315 1
GDP, billion USD 0104543521 0000557803 0173316571 -0,203120157 I
The number of graduates 0,01950386 -0,035020081  -0,273050499 -0, 410373030 0,845850337 I
The number of students envolled
in universities 0.316166504 0119004157 0038185043 0554420355 -0,243524068  -0.2447541 I

Figure 1. Correlation analysis

The Pearson correlation coefficient determines the measure of the direct relationship between

the r-variables (1):

YZx,Zy,
n—1

(1)

In turn, Zy, , Zy, are calculated using the following formulas (2, 3):

Zy.

1

Zy,

2

X;—X
Sx

Y,-Y
Sy

2)
)

Where, X, Y- is the average value. Sy , Sy - is the standard deviation of the variables (Menshev,
2020). The standard deviation, in turn, is determined by the formulas (4-5):

5, = |-

n-1

- -
Sy = — =1 (i —¥)?

4

)

To assess the strength of the connection in correlation theory, the Cheddock scale of statistics
is used: weak — from 0.1 to 0.3; average -from 0.3 to 0.5; observed -from 0.5 to 0.7; high — from 0.7
to 0.9; very high — from 0.9 to 1.0 to [8].
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As a result of the analysis, it can be seen that the population and the number of students at
school positively correlate with the numerical values of the variables of students enrolled in
universities.

To assess the importance of correlation coefficients, assume that the significance level is a =
0,05. The degree of freedom is calculated by the formula (6):

df =n—m-1 (6)

Where, n — number of observations,m — number of connections (factor variables).

Then: df =12 —-6—-1=5.

If the statistical significance of the correlation coefficient is estimated based on the Student's t-
test (7), then:

—-m—-1
= DT 0

If t > tiupie, then the linear coefficient is considered important, which means “the relationship
between dependent and independent variables is important” (Grandars.ru, n.d.).
The value of the t-criterion for each variable is calculated below:
For the variable “number of allocated grants™:
_ 0,361601126011vV12—6—1 — 0.867248923
J1-0,3616011260112
For the variable «total birth rate in the Republic of Kazakhstan (per 1000 people)»:
_ —0,119994156625569V12—6—-1 __

= =-0,27027
V1—(-0,119994156625569)2
For the variable «Populationy»:
_ 0,638185042814284V12-6-1 _ 1. 853561

\/1-0,6381850428142842
For the variable «the number of students in the school»:
,55 55 5v12—6—
¢ = 0,554429355491145V12-6-1 _ 148966097
\/1-0,5544293554911452
For the variable «GDP, billion USD»:
-0, 5 5 66—
_ =0,243524967675702V12-6-1 _ 0.56144
\1-(-0,243524967675702)2
For the variable «the number of graduatesy»:
—0,244754103049278v12—6—1
t= =-0,56144
\J1-(-0,244754103049278)>2

The tabular value is determined from the following Student's table (Table 2).

Table 2. Important values of the Student's t-test

df 0.05 0.01 0.001
1 12.70 63.65 636.61
2 4.303 9.925 31.602
3 3.182 5.841 12.923
4 2.776 4.604 8.610
5 2.571 4.032 6.869
6 2.447 3.707 5.959
7 2.365 3.499 5.408
8 2.306 3.355 5.041
9 2.262 3.250 4.781
10 2.228 3.169 4.587
Note: compiled by the authors based on (Saadalov et al., 2021)
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Then the tabular value was equal to this t;4;;. = 2.571. It can be concluded that all calculated
criteria are less than tabular values, and all Pearson correlation coefficients are not statistically
significant.

A regression analysis will now be performed. Since there are several independent variables in
the study, multiple regression is created. The variable of the number of students enrolled in the
university is defined as a dependent variable. Since multiple regression analysis is a method of
determining the dependence of one variable on two or more independent variables (Cody & Smith,
1991), the task of regression analysis is to create a mathematical model that allows you to estimate
the value of a dependent variable based on the values of independent variables. Regression analysis
further allows for the development of predictive models that can forecast the likelihood of risk events
occurring under different scenarios.

The least squares method is used to determine the vector for estimating regression coefficients.
Using the least squares method, the vector s is obtained from the expression (8):

s = (X™X)'XTY (8)

An identity column is added to the matrix of variables X;, and the matrix Y has the form:

1 31387 2251 16440470 2541862 20038 151448 1195
1 34315 227 16673933 2551502 2159 172762 1029
1 35053 2273 16910246 2597942 243.78 168774 905
1 34165 23.1 17160855 2685063 227.44 149895 920
1 20057 2271 17415715 2799585 184.36 133309 1306
x =11 31700 2252 17669896 2930583 137.28 129406 |y — | 1205
111 31702 21.64 17918214 3050770 159.4 124369 1190
1 42982 2177 17157337 3186234 170.54 127414 966
1 54000 21.73 18395567 3337783 181.67 143089 986
1 53864 2276 18631779 3481347 1711 117204 1235
1 56000 23.5 18879552 3597159 197.1 140643 1451
1 64061 2041 19503159 3600000 220.5 161430 1424
Matrix X':
XT=
1 1 1 1 1 1 1 1 1 1 1 1
31387 34315 35053 34165 20057 31700 31702 42982 54000 53864 56000 64061
22.51 22.7 22.73 23.1 22.71 22.52 21.64 21.77 21.73 22.76 23.5 20.41
16440470 16673933 16910246 17160855 17415715 17669896 17918214 17157337 18395567 18631779 18879552 19503159
2541862 2551502 2597942 2685063 2799585 2930583 3050770 3186234 3337783 3481347 3597159 3600000
200.38 2159 243.78 227.44 184.36 137.28 159.4 170.54 181.67 1711 197.1 220.5
151448 172762 168774 149895 133309 129406 124369 127414 143089 117204 140643 161430
Matrix X" multiplies by matrix X:
XTX=
12 489286 268,08 212756723 36359830 2309,45 1719743
489286 21875407622 10885415,6 8785770627770 1532674090626 94635938 70171484988
268,08 10885415,6 5996,3986 4749585132,04 810945586,28 51621,0803 38413201,66
212756723 8785770627770 4749585132,04 3,78E + 15 6,486E + 14 40889774550,7 30439246040015
36359830 1532674090626 810945586,28 6,486E + 14 1,1197E + 14 6957173176,25 5177233078374
2309,45 94635938 51621,0803 40889774550,73 6957173176,25 454997,1149 336142248,97

1719743 70171484988 38413201,66  30439246040015 5177233078384 336142248,97 250006895209

The number 12 lying at the intersection of the 1st row and the 1st column in the matrix (X"X)
is taken as the sum of the product of elements of the 1st row of the matrix X" and the product of the
Ist column of the matrix X. Product (XT *Y) is:

13812

571856203
308354,4

XT*Y=| 246144413104
42316740279

2642524,32
1970295153
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The inverse matrix of (XTX)!

272,4171 0,0000316

0,000316 0

-53005  1,0E—6

X™X)!'=| -80E-6
—10E -6

\ 0,07947
~0,000292

(= R Ne)

1S:
-5,3005 —-80E—-6 —-10E—6 0,07947 —0,000292
10E—-6 0 0 0 O

0,183 0 0 -0,00277 50E-6

0 0 0 0 0

0 0 0 0 0
-0,00277 0 0 0,000389 —1,0E-—6

50E—-6 0 0 —-10E-6 0
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The vector of estimation of regression coefficients:

—3852,2762
—0,1577
43,6036
Y(X)=X"™X)'XTY=]| 0,000134
0,00053
~1,5633
0,00695

S~—

As a result, the coefficients of the regression equation were found. The result of the regression

analysis is shown in the figure below (Fig. 2).

CONCLUSION OF THE RESULTS

Regrescion statistics

Mudtiple R 0. 767427567
R-sguared 055894507
The novmalized R-square [Rel=hl i
The standard ervor 178 5p25008
Observarions 1z

Analysis af variance

—1

o 55 M5 F Signjficance F
Resgression o 2300507228 38496, 75714 | 1193970739 0432222337
Remains J IcI213. 2772 3224205543
Total 11 392104
The standard Lower Upper
Cogfficients aror t-statistics Povalus Lovear 95%; Upper 25% 25.0% 025.0%
T-inrersection -3852. 276245 203 685c1¢ -1 200524505 025035614 -11470,68037 3766 127878 -11470.65 370661279
Number of grants allocated -0.015766776 0014047310 -1.12240462 031267768 -0.05187650 0020343005 -0.051877 0020343
Total birth rate in the
Republic af Eazakhstan (per
1000 pecple) 430035552 To. 81045100 Q5070TTA00 0504704470 -153 24105111 -153.844 24105111
Population 0000133713 O.00018590] Q718922108 (504375270 -0 0000611810 -0.000344 00006115
The number gf students in the
school 0000520050 00007758502 (LGS00G3800 0520320052 -0.001471474 -0.001471  0.0025514
GDP, billion USD -1,563278185 3,530528081 -0, 44166281 | 0677180221 -10,66192632 -10, 66195 7 5355600
The nurnber of graduates 0.00025293 0008010307  Q80790705¢ (425087195  -0.01303822 -0.013638  0.0275441

Figure 2. The result of the regression analysis

Then the regression equation will look like (9):

y = —0.015766776x; + 43.6035582x, + 0.000133713x5 + 0.000529959x, — 1.563278185x5 + 0.00695293x4 —
3852.276245

©)

Where, x,- the number of grants allocated, x,— the total birth rate in the Republic of Kazakhstan
(per 1000 people), x3— the population, x, —the number of students in school, x5 - GDP, billion USD,

X¢-The number of graduates, y—the number of students enrolled in universities.

Statistical analysis can be carried out by performing calculations such as the significance of the
regression equation and checking its coefficients, absolute and relative approximation errors (Fig. 3):
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Figure 3. Calculations

Distortion value: € = Y-Y (x) = Y-X * s (absolute approximation error). Average approximation
error (10):

A= @100% = 222100% = 8.07% (10)
Estimation of variance (11):
S2=(v- Y(X))T(Y —Y(X)) = 161213.277 (11)
The unmodified variance estimate is (12):
S2=—1 g2-_ 1 161213.277 = 32242.6554 (12)

n-m-1"¢ ~ 12-6-1

Standard deviation estimate (Standard error for Y) (13):

S =/S2 =/32242.6554 = 179.562 (13)

RESULTS AND DISCUSSION

The coefficient of determination, denoted as r-squared, measures how well the regression
equation models the actual data points. The result of the calculations was 0.5889. Defined as a good
enough value.

The coefficient of determination (R? = 0.5889) indicates moderate explanatory power of the
model. The selected factors explain 58.89% of the variation in the number of applicants. This means
that approximately 41% of the variation in the number of applicants remains unexplained by the
selected factors. Potential additional predictors could include the unemployment rate among
graduates or investments in university infrastructure.

To improve the accuracy of the model, it is recommended:

— include indicators of graduate employment (average duration of job search, salary level),

— take into account changes in educational standards,

— add parameters for digitalization of the educational process.

It is possible to make an explanation of the coefficients of the regression equation (9) with an
economic and statistical interpretation:

— A 1% increase in the total birth rate in the Republic of Kazakhstan is associated with a 0.43%
rise in applicants (p<0.05).

— Reflects the long-term demographic effect (graduates after 17-18 years).
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— Population increase by 1 million = +134 students.

The expected values of the correlation tender were used to calculate the deviations along with
the observed values. The calculation of the expected values according to the regression equation is

obtained (Table 3).
Table 3. Expected values
'§ 0 .9 S [ [ E
S| 55 8 = o o ced o

55| =222 £ = 2 2., 2867 =

5| ELES - = g = = g€ 9 Exno 2.8

| 2E235%% 5| fEg| 5| i3 23f| i
2011 31387 22,51 16440470 2541862 200,38 151448 1195 | 919,515756
2012 34315 22,70 16673933 2551502 215,90 172762 1029 | 1041,893871
2013 35053 22,73 16910246 2597942 243,78 168774 905 | 1016,463073
2014 34165 23,10 17160855 2685063 227,44 149895 920 | 1020,557168
2015 20057 22,71 17415715 2799585 184,36 133309 1306 1272,78429
2016 31700 22,52 17669896 2930583 137,28 129406 1205 | 1230,799819
2017 31702 21,64 17918214 3050770 159,40 124369 1190 | 1219,693111
2018 42982 21,77 17157337 3186234 170,54 127414 966 | 1021,320219
2019 54000 21,73 18395567 3337783 181,67 143089 986 | 1183,328044
2020 53864 22,76 18631779 3481347 171,10 117204 1235 | 1174,598942
2021 56000 23,50 18879552 3597159 197,10 140643 1451 | 1390,018379
2022 64061 20,41 19503159 3600000 220,50 161430 1424 | 1321,027326
2023 | 60187.65152 | 21,74363636 | 19348763,85 | 3752213,106 | 176.435303 | 1297434848 1348,842145

After obtaining the regression equation in 2023, the approximate value of all independent
variables is entered, and it is possible to calculate how many applicants will enter a technical
university this year. Excel uses the prediction function “forecast”. Presumably, enrolling x;= 61188,
X, = 21,7, x3= 19348764, x,= 3752213, x5= 17644, it turns out that the number of students enrolled
is about 1349 people.

In addition, a regression line was built (Fig.4).

As a result of the work, it is assessed whether the risk of a low number of applicants to the
university is possible. In general, according to the strategic plan for the development of the university,
1900 students should enrol in the bachelor's degree in 2023. Risk coefficients can be used as indicators
of the risk level, reflecting the probability of adverse outcomes when one of the stakeholders reaches

2000

1500

1000 +

500

=—4=The number of

students enrolled in

universities

=@—The value of

regression

Figure 4. Regression line

a certain level. Then the amount of risk:

The risk value is less than 0.5. The work identified factors that may affect the risk. As a result
of the correlation analysis, it can be seen that the population and the number of students at school

_1900-1349
1900

= 0.29

positively correlate with the numerical values of the variables of students enrolled in universities.
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The coefficient of determination, denoted as r-squared, measures how well the regression
equation models the actual data points. The result of the calculations was 0.5889. Defined as a good
enough value.

It can be seen that the difference between the regression values and the already known values
is small (Fig.4).

According to the results of the risk value, the risk may occur to the least possibilities. The
university plan can only be implemented by 71%. This level means that the risk in question may
occur.

The results of the study clearly show that indicators such as the number of grants allocated
annually, the number of school graduates, the total birth rate in the Republic of Kazakhstan affect the
goal set by the university and contribute to the emergence of risks.

This method has not yet been used in risk assessment in higher education. Thus, the results of
the study allow other researchers to use the correlation and regression method in education.

The solutions obtained in the study on applying the correlation-regression method for risk
management in technical higher education institutions hold significant value in addressing the
identified problem.

One of the key findings of the study is the need to implement a systematic approach to risk
management. Applying the correlation-regression method not only identifies key factors affecting
risks but also determines their interconnections.

The study successfully quantified the influence of various factors on risk levels. This was made
possible through the use of statistical methods, which aids in forecasting and developing preventive
measures. However, it is important to note that results may vary depending on the specifics of each
educational institution, and further research is required for generalization.

Despite positive outcomes, it is essential to consider the limitations of this study. For example,
the use of linear models may not fully capture the complex relationships between factors and risks.

In conclusion, although the obtained solutions significantly address the problem and provide
valuable tools for managing risks in technical higher education institutions, further research is
necessary to deepen understanding and refine approaches to risk management in this field.

CONCLUSION

The study examined the probability of certain risks occurring in technical universities. It
demonstrated the application of the correlation-regression method for risk analysis and management
in technical universities. The research identified key relationships between factors influencing
educational processes and managerial decisions and proposed quantitative models for their prediction.
Additionally, the study employed methods such as observation, fact collection, analysis, and others.
The main approaches to risk classification in the field of education were also considered.

The novelty of this work lies in the adaptation and testing of statistical methods in the context
of risk management in the educational environment, an approach previously applied mainly in
economics and engineering. The obtained results can be used to develop strategies for risk
minimization, enhance the resilience of educational programs, and improve the quality of specialist
training.

However, this study has certain limitations. First, the analysis was conducted based on available
data, which may limit the generalizability of the results. Second, the models used assume linear
relationships between variables, which do not always capture the complex interconnections in the
educational environment.

By systematically applying these methods, institutions can transition from reactive to proactive
risk management strategies. Furthermore, regular use of statistical modeling fosters a data-driven
culture among administrators and faculty, encouraging continuous monitoring, early warning
systems, and evidence-based decision-making.

Future research directions include the integration of machine learning methods and advanced
factor analysis to achieve more accurate risk modeling. The study demonstrates that the correlation
regression method is effective for risk assessment, but it can be improved by integrating machine
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learning. For example, random forest or gradient boosting algorithms could take into account
interactions between factors. It is also important to expand the sample to include data from other
countries for comparison. Such steps will help to create a universal model applicable in a global
context. Additionally, further studies could consider additional factors, such as socio-economic
conditions, the level of education digitalization, and the psychological aspects of student adaptation.
This would allow for the development of more comprehensive models for effective risk management
in technical universities.
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