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BU/KAHOB Axan XycaiibIHYJIbI, cascaTTaHy FhUIBIMIApbIHBIH JTOKTOphl, KP ¥FA koppecnonaeHT-mymieci,
dunocodus, cascarTaHy KoHe JIHTaHY HHCTUTYTHIHBIH AUpekTopbl (Anmarsl, Kazakcran) H = 1
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EVALUATION OF THE DEVELOPMENT OF SMALL AND MEDIUM-SIZED
ENTREPRENEURSHIP IN THE REPUBLIC OF KAZAKHSTAN

Abstract. The article analyzes the current state of small and medium-sized businesses in the Republic of
Kazakhstan for all key indicators.

Also, a correlation and regression analysis of statistical data was carried out, the purpose of which is to
mathematically express and describe the dependence of the main indicator of the functioning of the national
economy-gross domestic product on the factors that characterize small and medium — sized businesses in
the Republic of Kazakhstan. This model can be used to conduct factor analysis, i.e. to assess the degree
of influence of the selected factors on the development of the national economy. The mathematical model
analyzes the gross domestic product (effective indicator) and the number of active small and medium-sized
businesses, the gross value added of SMEs, investment in fixed assets of SMEs as factor indicators.

To build a mathematical model, the least squares method was used as the most effective and allows you to
get the most accurate models of the dependence of some values on others. The calculations were performed in
the Microsoft Excel data Analysis application package. Using the initial statistical data, three-factor models
(linear and power-law) were constructed.

The results of the research can be used in the practical activities of state bodies and other organizations
that regulate and develop small and medium-sized businesses in the Republic of Kazakhstan.

Key words: small and medium-sized businesses, mathematical model, correlation and regression analysis,
economic development, GDP, factors of SME development, problems of SMEs, model of SME development,
national economy, analysis.

Main part. Entrepreneurship — is an important
: i Netherlands  IEEG_—
economic phenomenon for any state living in a market

economy. The development of entrepreneurship Fialand . RO —,

determines the level of economic growth and Germany | 53

improvement of well-being, helping to increase the UK — S
material and spiritual potential of society [1].

Today, Kazakhstan has created all the necessary kAR - - I 316
conditions for the development of entrepreneurship.
The policy of targeted development of Figure 1 - Share of SME in GDP, %
entrepreneurship and support for small and medium-
sized businesses in the Republic of Kazakhstan is a The change in GDP over the studied period
priority [2]. shows that the share of SMEs in Kazakhstan in

The development of small business and the general increased by only 4.8% over 5 years, despite
possibility of implementing a private entrepreneurial an increase of 50.5% (Table 1).
initiative are necessary conditions for the successful )
development of the country [3]. Table 1 - GDP growth rate

According to the Bureau of National Statistics Gross domestic | Growth r(;ate for
in Kazakhstan, the share of small and medium-sized product (mln. 215) 15,in A)h q
businesses in 2020 is fixed at 31.6%. In comparison tenge) (basic method)
with 2016, this indicator increased by 4.8%. However, | 2016 46 971 150,0 100,0
Kazakhstan still lags behind Western countries in | 2017 54378 857,8 115,38
Elﬁls 'in(cll_ica;cor. ﬂFoEu ei(amlilet,h in1 Welstet{‘n5 OC(%I(].)I(}/trie? 2018 61819 5364 1316
is indicator fluctuates at the level of 50-60% o
GDPFigure 1) [4.5]. 2019 69 532 626,5 148,0
2020 70 714 083,6 150,5
Source: Compiled by the authors from the source [4].
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1577747

1340 592

1498243

2016

2017

2018 2019

1603 839

SMEs (24.9%), 983549 — individual entrepreneurs
(61.1%) and 225435 — peasant (farm) farms (14.0%).
In comparison with 2019, this figure increased by

The number of registered SMEs in 2020 was

i 1610496 units, including 401512 — legal entities of

6,657 units, i.e. by 0.4%. The number of legal entities
increased by 4.0% (15,514 units), and the number
of peasant (farm) farms increased by 1.9% (4,144
units). And the number of individual entrepreneurs
decreased by 1.3% (13,001 units). In the period under

2020 study (2016-2020.) the total number of registered

SMEs increased by 7.5% (112,253 units) (Figure 2).

Figure 2 - Dynamics of the number of registered
SMEs, units

Table 2 - Number of people employed in SMEs

Total, man Including
legal entities | % legal entities | % individual % peasant | %
of small of medium- entrepreneurs
businesses sized
businesses
2016 |3 166792 | or farm 39,4 |352954 11,1 | 1288167 40,7 |1 276 401 | 8,7
farms
2017 |3190 133 | agriculture | % 361393 11,3 | 1240876 38,9 286038 |9,0
2018 3312457 |1351882 40,8 | 364 888 11,0 [ 1315162 39,7 | 280525 | 8,5
2019 | 3448727 |1408 192 40,8 | 364 865 10,6 | 1378 884 40,0 | 296 786 | 8,6
2020 |3369915 | 1364138 40,5 | 351496 10,4 | 1353776 40,2 | 300505 |89
Source: Compiled by the authors from the source [4].

In the structure of employment, a large share is taken by small business and individual entrepreneurship,
where in 2020 40.5% and 40.2% were employed, respectively. Medium-sized enterprises employed 10.4%
or 351,496 people, peasant or farms 8.9% (300,505 people). The output of products by SMEs is shown in

Table 3.

Table 3 - Production of products by SMEs

Total, Including
million. legal % legal % individual % | peasant
tenge | entities entities of entrepreneurs
of small medium-
businesses sized
businesses
2016 | 19609 | or farm 69,2 (3484992 |17,8 | 1511733 7,7 | 1043 53
010 farms 755
2017 |23 241 |agriculture | % 4045875 |17.4 | 1554704 6,7 | 1152 5,0
125 499
2018 |26473 |18272335(69,0 5118377 |19,3 |1 764985 6,7 | 1317 5,0
049 352
2019 32386 |22947233 (70,9 5929183 |18,3 |1902754 59 | 1607 5,0
960 790
2020 32725 |22559543 68,9 | 6447866 |19,7 |1729842 5,3 | 1988 6,1
460 209
Source: Compiled by the authors from the source [4].

Considering the output in terms of organizational and legal entities, the output of small businesses
increased by 9.0 trillion. tenge or 66.3% in 5 years. Output of legal entities of medium business increased
to 2962874 min. tenge, individual entrepreneurs - 218109 mln. tenge, peasant (farmer) farms - 944454 min.
tenge. Labor productivity of SMEs in Kazakhstan is shown in Table 4.
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Table 4 - Labor productivity of SMEs in the Republic of Kazakhstan
2016 | 2017 {2018 |2019 |2020 |2020to 2016, %

Labor productivity per 1 person employed in SMEs, 4,5 4,5 53 6,4 6,6 146,7
mln. tenge

Source: Compiled by the authors from the source [4].

Labor productivity in SMEs over the past 5 years has grown by 46.7% and in 2020 was fixed at 6.6%.
In the paper, a correlation-regression analysis of statistical data was carried out, the purpose of which is to
express in mathematical terms and describe the dependence of the main service of the national economy
— GDP - on the factors that characterize SMEs in the Republic of Kazakhstan. This model can be used to
conduct factor analysis, i.e. to assess the degree of impact of selected factors on the development of the
economy of the Republic of Kazakhstan. To build a model of macroeconomic mathematical dependence, the
following indicators were selected: GDP, billion tenge (effective indicator), number of active SMEs (factor
indicator), gross value added of SMEs, billion tenge (factor indicator), investments in fixed assets of SMEs,
billion tenge (factor indicator).

The initial statistical data for constructing a dependency model are given in Table 5.

Table 5 - Primary statistical data for constructing a dependency model

Serial number | GDP, billion. | Labor productivity per | SME PPE, Investments in fixed
of the period | tenge 1 employed person, billion. tenge | assets of SMEs, bln. tenge
mln. tenge
Effective Factor 1 (X1) Factor 2 (X2) | Factor 3 (X3)
indicator (Y)
2011 | 1 28 243,1 2,0 4 891,0 25292
2012 |2 31015,2 2,2 5303,6 29844
2013 |3 35999,1 2,3 60274 2 893,7
2014 |4 39 675,8 3,7 10 294,7 3465,1
2015 |5 40 884,2 3,2 10 196,7 3 658,6
2016 | 6 46 971,2 4,0 12 584,0 3786,2
2017 |7 54 378,9 4,5 142573 4502,0
2018 | 8 61 819,5 5,3 17 569,9 50344
2019 |9 62 532,6 6,4 22 029,2 5665,5
2020 | 10 70 714,1 6,6 223359 7 059,7
Source: Compiled by the authors from the source [4].

To build a mathematical model, we used the least squares method, which is the most effective and allows
us to obtain the most accurate model of dependence on one value from others. This method is automated in
the Microsoft Excel data analysis application package. Based on the initial statistical data, the following types
of three-factor models were constructed:

Linear model (1)

y =alxl +a2x2 + a3x3 + b;

Degree model (2)

y = alx1b1x2b2x3b3.

The results of modeling using the least squares method are shown in Table 6.

Table 5 - Results of modeling using the least squares method

Model quality indicator | Regression model of GDP based on selected factors
linear degree
y=-2387,6x1+2,750%2+1,088x3+18483,95 y=74,92x,0:0104 0,383 x,0.3701
Determination coefficient | 0,9835 0,9762
Standard simulation error, | 2431,66 0,0617
billion. tenge
Fisher method size 119,49 81,95
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The coefficient of determination shows how
close the dependence of GDP on three factors is to
the selected type. The dependence on the coefficient
of determination is close to the linear model. The
standard error of the simulation shows the difference
between real GDP and the average calculated by the
model. According to this indicator, the most accurate
was the degree model. The Fischer criterion evaluates
the statistical value of the model. The most important
model was again linear.

This model is regression, that is, incomplete
and does not take into account all the factors that
affect GDP, but the study and the model did not set
a task to include all the factors, and only the main
factors that characterize small and medium-sized

the indicators of the degrees of the first and second
factors are positive, which means that the indicator
of the degree of these factors of GDP increases (the
dependence is direct), and the indicator of the degree
of the third factor is negative, which means that when
this factor of GDP increases, the opposite decreases
(the dependence is inverse). In the resulting degree
model, economic logic is mathematically correct.

Conclusion. Thus, we can say that this particular
economic sector, small and medium business, has
great potential to address many problems affecting
economic growth states, such as undeveloped
competition, ineffective use of material and intangible
resources, dependence of domestic demand on
imports, unemployment, poverty, etc.

businesses were considered. In the resulting model,

E.K. Kakynos, A.M. bep:kanosa
JL.H. T'ymunes arbiagarsl Eypasus yiarTeik yausepeuteti, Hyp-Cynran, Kazakcran
E-mail: zhakupov0123@gmail.com

KA3AKCTAH PECITYBJIMKACBIHJA INAFBIH )KOHE OPTA
KOCHIKEPIIKTIH JAMYBIH BATAJIAY

AnHoTauus. Makanaga OapiblK Herisri kepcerkimrep OoibiHma Kaszakcran PecmyOnukacbiHIarsl
IIaFbIH )KOHE OPTa KACIMKEPIIIKTIH Ka3ipri skarnaibl Tanganaabl. CoHmai-ak, CTaTHCTUKAIBIK MAJIIMETTEPAIH
KOPPEJSILUSIIBIK JKOHE PErPECCHSIIBIK TaJAaybl KYPri3iiii, OHBIH MaKCaThl YITTHIK SKOHOMHKAHBIH KYMBIC
icTeyiHiH Heri3ri MHIUKAaTOPHI - JKajimbl imki eHiMHIH Kasakcran PecryOnukachiHIarkl MIaFbIH KOHE OpTa
KOCIIIKEePJTIKTi CHIIATTAHTBIH (DaKTOpIIapFa TOYEALIIriH MaTeMaTUKANbIK TYpAe OUipy skoHe cUaTTay OOJIbII
TabbutaAbl. bys Mozmenbal pakToOpIbIK Tangay KYprizy YIUiH, SFHU TaHIadFaH GaKTopiapAblH eJIiH YITTHIK
SKOHOMHKACHIHBIH JaMybIHa ocep €Ty AJpeKeciH Oaranay yIIiH maigananyra Oonanel. MaTeMaTHKaIbIK
MOZIETb JKaNbl iIIKI OHIMAlI (HOTHXKENI MHIUKATOPBI) KOHE OeJICeHI INAFbIH JKOHE OpTa KOCIIKEpIiH
cyowekrinepiniy canbiH, [IIOK-TiH sxamnbl kockiMiia KyHbIH, [IIOK Heri3ri xanurtanbiHa CalbIMIap/Ibl
(aKTOPIBIK MHAMKATOPIIAP PETIHAC TaIdal/bl.

MaremaTHKaIbIK MOZIENbl Kypy YLIIH €H Killli KBaapaTTap dAici eH THIMAI jkKoHe KeiOip mamanapabH
Oackanapra TOYENAUIINiHIH A9 MOJENbAEPIH ajlyFa MYMKIHIOIK OepeTiH oiic peTiHAe KOJAaHBLIIBL.
Ecenteynep Microsoft Excel Data Analysis KochIMIIachlHIA OpBIHAANABL. bacTamkbl CTaTUCTHUKAIBIK
JiepeKTepli Maiiaanana OTBIPHII, YII (DaKTOPIIBI MOJENIBACP KYPBUIIBI (CHI3BIKTHIK )KOHE JOpEKei).

AJBIHFaH FBUIBIMHE 3epTTeynepAiH HoTwkenepi Kaszakcran PecrnyOnukacblHIa IIarblH JKOHE OpTa
KOCIIIKEePJIIKTI PETTEUTIH JKOHE AaMBITaThIH MEMJICKETTIK OpraHiap MeH 0acka YHbIMIapAbIH TXKipHOemiK
KBI3METIH/I€ KOJIIaHbLIa alajbl.

Tyiiin ce3aep: marbH )KoHE OPTa KOCIKEPIIiK, MAaTEMaTHKAJIBIK MOJIENb, KOPPEISLIHUSITBIK-PErPECCHSIIBIK
Tannay, skoHomukanbH namysl, JKIO, IIOK gamy ¢axropnapsl, ILIOK macenenepi, IHOK namy mozeni,
WITTBIK 9KOHOMHUKA, TaJJIay.
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EBpasuiickuil HanmonansHbIN yHUBepcuteT uM. JI.H. I'ymunesa, Hyp-Cynran, Kazaxcran
E-mail: zhakupov0123@gmail.com

OIIEHKA PA3BUTUSA MAJIOI'O U CPEJHEI'O ITIPEAITPUHUMATEJIBCTBA
B PECITYBJIMKE KAZAXCTAH

AHHOTaIII/Iﬂ. B cratbe MNpOBCACH aHaliu3 COBPEMCHHOI'O0 COCTOAHUA MaJloro Hu CpeAHCro
npeaAIrnpuHUMAaTeIIbCTBa B PCCHY6J'II/IKC KazaxcTaH 110 BCeM KIIFOUEBBIM IIOKA3aTCIIsIM.

Taxxe MMPOBCACH KOppeJIiILIPIOHHO—pCI‘pCCCHOHHLIﬁ aHaJIN3 CTATUCTUYCCKUX NaHHBIX, IEJIb KOTOPOIo
3aKJIIOYacTCsA B MAaTCMAaTU4YC€CKOM BBIPpAKCHUM W ONUCAHUM 3aBUCUMOCTH OCHOBHOI'O IIOKa3aTeysd
q)YHKLII/IOHI/IpOBaHI/I}l HAllMOHAJIbHOM 5SKOHOMHMKH — BaJIOBOIO BHYTPCHHCTO TMIPOAYKTa OT q)aKTOPOB,
XapaKTCPU3YIOIUX MaJIO€ U CPpCAHCC MPCANPUHUMATCILCTBO B PCCHy6J’II/IKe Kazaxcras. I[aHHaﬂ MOICIIb
MOXET OBITH OpuUMCHCHA i1 HOPOBCACHUS (baKTOpHOFO aHajin3a, TO €CTb OLUCHKH CTCIICHHU BJIHMAHUA
BI:I6paHHI:IX (baKTOpOB Ha pa3BUTUC HaLlHOHaJ'IBHOfI OKOHOMUKHU CTPAHBI. B maremaruueckoit MOJCJIN aHaAJIUu3y
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MOABEPTAIOTCS. BAJIOBOM BHYTPEHHUH NMPOMYKT (pe3yJlbTaTHBHBIM IMOKA3aTelb) M KOJIWYECTBO AKTHBHBIX
CyOBEKTOB MaJIOTO M CPETHETO PEAIIPUHUMATENBCTBA, BasloBas obasiaeHHas croumocts MCII, naBectuunm
B OCHOBHOI KannTai cyobexkToB MCII kak ¢akTopHBIC TOKa3aTeu.

Jis mocTpoeHust MaTeMaTHIeCKOM MOJIeNI ObUT TPUMEHEH METO/I HAMMEHBIINX KBaIPaTOB Kak Haubosee
3G QEeKTUBHBIA U TO3BOJSIOMIMN NOMydYaTh HauOoJiee TOYHBIE MOJENM 3aBUCHMOCTH OJHHMX BEJIMYMH OT
npyrux. PacueTs! OblIH MpOBEIEHBI B MPUKIJIAAHOM HakeTe « AHanu3 naHHbix Microsoft Excel».C momorbio
WCXOJIHBIX CTaTUCTUYECKHUX JTAaHHBIX, OBLIM OCTPOCHBI TPeX(haKTOPHBIE MOAETH (JIMHEWHAs U CTEIICHHAS ).

[lomydenHsle pe3yibTaThl HAayYHOTO HCCIEIOBAHUS MOTYT OBITh HCIOJIB30BaHbl B MPAKTHYECKOH
JEeSITeIbHOCTH TOCYJapCTBEHHBIX OPraHOB M HMHBIX OPTaHU3aLMsAX, OCYIICCTBISIOLIMX PEryJHpOBaHHE U
pa3BUTHE MaJIOTO U CpeIHero npeAnpruHuMarenscTa B Pecriyonmke Kazaxcran.

Ki1roueBblie ciioBa: Maioe 1 cpeiHee MpeAnpruHIMAaTeIbCTBO, MaTEMaTHIecKast MOAEIb, KOPPEISLIHOHHO-
perpeccuoHHBIN aHanu3, pa3Butre 3koHoMuku, BBII, daxropsr pazsutus MCII, npobnemsr MCII, monens
passutus MCII, HanmoHaIbHASI S9KOHOMHUKA, aHAJIU3.
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