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Abstract. This study develops a mathematical model to assess the relationship and mutual influence
between institutional quality and the development of e-commerce. Institutional quality is measured using
indicators such as the E-Government Development Index (EGDI), the Networked Readiness Index (NRI),
selected sub-indices from the Index of Economic Freedom, and global governance metrics. The analysis employs
Spearman and Kendall correlation coefficients, as well as multiple regression techniques. The results show that
43.4% of the variation in e-commerce development is explained by the NRI, and 37.8% by the Investment
Freedom indicator. Furthermore, Control of Corruption (62.8%) and Rule of Law (28.3%) together account for
91.1% of the variation in Investment Freedom. Additionally, 97.4% of the total variation in the NRI is
attributable to Investment Freedom (62.7%) and EGDI (34.7%). These findings contribute to a deeper
understanding of how institutional quality shapes e-commerce development across countries. The study provides
a data-driven framework for policymakers seeking to foster digital trade. By enhancing key institutional factors
— such as investment freedom, governance quality, and digital infrastructure — governments, particularly in
developing economies, can create an enabling environment for sustainable e-commerce growth. The research
underscores the need for targeted institutional reforms to reduce barriers and support the digital economy.

Keywords: e-commerce, institutional environment, international indices, Spearman correlation
coefficients, Kendall correlation coefficients, regression models.

Main provisions. ldentifying the key institutional factors that directly or indirectly
influence the development of e-commerce enables governments to determine the most
effective strategies for strengthening these institutions and supporting private investment in
the sector. Analyzing the relationship between international institutional quality indices and
the share of e-commerce in retail trade provides a foundation for constructing a mathematical
model that captures these interdependencies. This study develops a multi-level regression
model that illustrates the complex linkages between institutional variables and the growth of
e-commerce in Kazakhstan. The analysis shows that 91.1% of the variation in Investment
Freedom is explained by the Rule of Law and Control of Corruption, while 97.4% of the
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variation in the Network Readiness Index is jointly driven by Investment Freedom and E-
Government Development. The share of e-commerce in retail trade is primarily determined by
Network Readiness (43.4%) and Investment Freedom (37.8%). Partial determination
coefficients were calculated to quantify the marginal contribution of each institutional factor
to the total explained variance. These findings underscore the foundational role of
institutional quality as a systemic driver of digital trade transformation in emerging
economies.

Introduction. In the current era, as governments strive to create conditions for the
development of digital infrastructure and e-commerce, identifying the directions of such
efforts is of paramount importance. In this context, indices that assess the quality of the
institutional environment and its components, as compiled by international organizations,
hold significant interest. The research focuses on identifying specific institutional assessment
indices that have a statistical relationship with the development of e-commerce.

The scientific contribution of this study is threefold. First, it introduces a novel multi-
level mathematical model that captures the intricate interdependencies between core
institutional variables and the development of e-commerce in Kazakhstan. Second, the study
demonstrates — unlike prior research — the mediating role of investment freedom as a
transmission channel linking governance-related factors (rule of law and control of
corruption) with digital infrastructure indicators (network readiness and e-government
development). Third, the methodological rigor of the analysis is enhanced through the use of
partial determination coefficients, which allow for a more precise assessment of each
variable’s marginal contribution to the explained variance. Together, these results offer a
refined conceptual framework for understanding how institutional quality shapes digital trade
readiness in emerging economies and provide a basis for more targeted policy interventions.

Literature review. Previous studies have accounted for cross-country variation in the
adoption and development of e-commerce by emphasizing factors such as internet
penetration, the quality of distribution infrastructure, the prevalence of cashless payment
systems, and the digital literacy of the population. In addition, proponents of New
Institutional Theory argue that the activity and scalability of e-commerce are closely linked to
the institutional environment in which it operates [1]. According to this theoretical
framework, organizations function within a system of formal and informal institutions.
Informal institutions include behavioral norms shaped through long-standing social
interactions, while formal ones consist of codified laws and regulations that collectively
constrain and guide the behavior of market participants [2]. Thus, an institutional perspective
on e-commerce necessitates an exploration of how these structures influence digital market
development and governance.

The institutional environment relevant to e-commerce includes not only legislative
frameworks but also broader governance conditions, such as the rule of law, enforcement
capacity, data privacy, consumer protection, and the prevention of cybercrime. Notably,
several studies suggest that the legal environment plays a more pronounced role in the later
stages of e-commerce expansion than during its initial uptake [3].

Stable and transparent institutions are widely recognized as key enablers of digital
commerce. Gibbs and Kraemer identified regulatory barriers, institutional inertia, and lack of
government support as major impediments to e-commerce adoption — alongside deficiencies
in technology and financing [4]. E-commerce ecosystems tend to flourish when governments
proactively foster trust, invest in digital infrastructure, and create clear regulatory
environments [5]. Empirical findings confirm that strong legal protections for online
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transactions and consumer rights are positively associated with increased digital market
activity [6, 7].

Trade-related institutions — including customs administration and taxation regimes —
also exert significant influence. Complicated tax systems or administrative delays at borders
can undermine the competitiveness of cross-border e-commerce. The rapid globalization of e-
commerce has therefore intensified the need for more adaptive and responsive institutional
frameworks.

Conversely, poorly functioning institutions can act as serious barriers. Studies
focusing on countries with high levels of corruption highlight how bureaucratic inefficiencies
and rent-seeking behavior constrain business digitalization and erode public trust in electronic
markets [8]. These institutional failures, particularly in developing economies, contribute to
uneven e-commerce growth and deepen the digital divide.

Indeed, underdeveloped formal and informal institutions are now regarded as core
reasons for the persistent disparities in e-commerce adoption across countries [9, 10]. It is
increasingly clear that the establishment and expansion of digital markets depend not only on
technology and infrastructure, but on the integrity, coherence, and performance of
institutional systems. Accordingly, there is a pressing need to analyze the institutional drivers
of e-commerce more holistically, including their interactions and compounding effects.

Despite these insights, much of the existing literature remains fragmented. Institutional
variables are frequently examined in isolation, without consideration for how they interrelate
or reinforce one another. Furthermore, the intersection between institutional quality and
digital transformation remains insufficiently explored — particularly in the context of
developing countries. Hendricks and Mwapwele [11] note that e-commerce uptake is often
constrained not only by infrastructural deficits, but also by fragmented governance,
inconsistent regulatory regimes, and low levels of institutional trust. Similarly, Diaz-
Arancibia et al. [12] emphasize that the digital transition of SMEs in developing economies is
hindered by weak alignment between technological policy and institutional reform.

In response to these challenges, some scholars now advocate for integrating
institutional theory with the digital transformation paradigm. Mathafena and Msimango-
Galawe [13] demonstrate that in South Africa, digitalization efforts are often obstructed by
legacy bureaucratic structures and outdated administrative processes. UNCTAD [14] has also
urged policymakers to develop integrated frameworks and performance metrics that
simultaneously capture institutional readiness and digital capability. Recent public sector
research further underscores the importance of institutional alignment in achieving equitable
and effective delivery of digital services [15].

Building on these foundations, the present study advances a novel, multi-level
regression model that moves beyond isolated variables and captures the indirect, mediating
effects of legal governance, investment conditions, and digital infrastructure on the growth of
e-commerce. This model allows for a more comprehensive and empirically grounded
understanding of how institutional ecosystems support or constrain digital market
development — especially in the context of emerging economies.

Materials and methods. The methodology is based on the use of correlation analysis
(to assess the strength of relationships between international institutional indices and the
diffusion of e-commerce) and regression analysis (to evaluate the influence of institutional
indicators on e-commerce and their interdependencies).
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To ensure objectivity, both Spearman and Kendall correlation coefficients were
employed. These coefficients are particularly appropriate when the relationships between
variables are monotonic but not necessarily linear.

The coefficients range from -1 to 1. A value close to 1 indicates a strong positive
monotonic relationship — i.e., as one variable increases, the ranks of the other also increase.
Conversely, a value near -1 denotes a strong negative monotonic relationship, while values
close to 0 suggest no monotonic association. Although both coefficients measure monotonic
relationships, they do so differently: Spearman's coefficient reflects the degree of monotonic
dependence [16], whereas Kendall's coefficient evaluates the concordance of ranked data
[17]. The strength of correlation was assessed using Chaddock’s scale:

- 0.1 <rxy<0.3: weak;

- 0.3 <rxy <0.5: moderate;

- 0.5 <rxy <0.7: noticeable;

- 0.7 <rxy <0.9: high;

- 0.9 <rxy <1:very high [18].

To determine statistical significance, p-values were calculated for each coefficient,
with a significance level of a = 0.05. The interpretation was as follows:

- p <0.01: very strong evidence against the null hypothesis.

- p <0.05: strong evidence against the null hypothesis.

- 0.05 <= p < 0.1: weak evidence against the null hypothesis.

- p>=0.1: insufficient evidence to reject the null hypothesis [19].

The «share of e-commerce in retail trade» was used as a relative indicator of e-
commerce penetration.

The Networked Readiness Index (NRI) was used to evaluate the ICT infrastructure
supporting e-commerce. It measures infrastructure, accessibility, skills, usage, and the overall
ICT-related business and innovation environment. NRI was selected as an endogenous
variable due to the availability of sufficient data for correlation analysis.

The E-Government Development Index (EGDI) was also included as an endogenous
variable, given its potential influence on e-commerce development. Specifically:

— a high egdi score reflects better telecommunications infrastructure, supporting
stable internet access critical for online transactions;

— transparent and secure e-services foster user trust in e-commerce platforms;

— simplified administrative procedures — such as online business registration — lower
market entry barriers.

However, neither the NRI nor EGDI fully captures institutional dimensions critical to
e-commerce, such as legal protections, regulatory quality, or access to finance. While the
World Bank's Doing Business Index would have been a suitable source for such indicators, its
publication was discontinued in 2020 due to methodological review.

As a substitute, the Index of Economic Freedom was used. This index partially reflects
government policies affecting entrepreneurship and economic activity. Economic freedom is
defined here as «the absence of government coercion or constraint on the production,
distribution, or consumption of goods and services, beyond what is necessary for the
protection and maintenance of liberty itself».

Published by the Heritage Foundation, the index comprises 12 components, of which 7
were selected for this study: Tax Burden, Business Freedom, Monetary Freedom, Trade
Freedom, Investment Freedom, and Financial Freedom.

To assess the rule of law and the enforceability of legal norms, the Rule of Law
indicator from the World Bank's Worldwide Governance Indicators (WGI) was included. It
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measures the extent to which individuals and firms have confidence in, and abide by, the rules
of society.

The Control of Corruption indicator was also included, as corruption undermines the
institutional environment for business, including e-commerce. Low corruption levels are
associated with higher trust, better consumer protection, increased technological adoption,
and enhanced market efficiency.

The dataset covers Kazakhstan and includes annual observations for the endogenous
variables from 2007 to 2022.

Results and discussion. The correlation analysis (Table 1) revealed no statistically
significant relationship between the share of e-commerce and indicators such as Business Freedom,
Monetary Freedom, Trade Freedom, and Financial Freedom. While these factors are relevant in
broader macroeconomic contexts, they do not appear to have a direct influence on the development
of e-commerce in Kazakhstan.

Table 1 — Results of Correlation Analysis

Indicator Spearman p-value | Kendall Coefficient | p-value
Coefficient S K

Tax Burden 0.673 0.003 0.547 0.003
Business Freedom 0.441 0.076 0.328 0.069
Monetary Freedom -0.300 0.242 -0.224 0.215
Trade Freedom -0.486 0.048 -0.434 0.016
Investment Freedom 0.938 0.000 0.841 0.000
Financial Freedom -0.663 0.004 -0.562 0.008
E-Government Development Index 0.801 0.000 0.746 0.000
Network Readiness Index 0.971 0.000 0.896 0.000
Rule of Law 0.906 0.000 0.797 0.000
Control of Corruption 0.918 0.000 0.776 0.000
Note: calculations by the authors.

*Statistically significant correlations are highlighted in bold.

In contrast, a statistically significant direct dependence at p < 0.01 was identified between
the share of e-commerce and several institutional indicators, including Investment Freedom, the E-
Government Development Index (EGDI), the Network Readiness Index (NRI), Rule of Law, and
Control of Corruption. These findings emphasize the central role of institutional quality, digital
infrastructure, and governance in enabling the expansion of digital trade.

The remaining institutional indicators that exhibit a statistically significant direct
relationship with the share of e-commerce in Kazakhstan at p < 0.01 are presented in descending
order of relevance in Figure 1.
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Figure 1 — Indices and components with strong correlation to the share of e-commerce in retail trade

Note: compiled based on data from table 1.

As shown in Figure 1, most of the institutional environment indices, with the
exception of Tax Burden, demonstrate a statistically significant strong or very strong direct
dependence on the share of e-commerce. The Network Readiness Index displayed the
strongest such association, capturing dimensions such as:

— access to reliable internet services, mobile connectivity, and digital technologies;

— the extent of ict use across enterprises, government bodies, and households;

— levels of digital literacy and the availability of ict-related educational programs;

— institutional support for innovation and startups, along with a favorable tech
business climate;

— government regulation and incentives that promote ict development;

— broader ict-driven impacts on productivity and employment.

A statistically significant direct dependence was also identified between the share of e-
commerce and the Investment Freedom indicator. The growth of the e-commerce sector has
coincided with policy reforms aimed at fostering investment — such as simplifying business
registration, reducing administrative burden, and offering tax incentives. Investment freedom,
in turn, facilitates the expansion of digital and logistical infrastructure and improves access to
capital and technology for entrepreneurs. In Kazakhstan, favorable investment conditions
have enabled the entry of global marketplaces, intensifying domestic competition and
accelerating the adoption of technologies such as real-time online payments.

Additionally, a statistically significant direct dependence was revealed between the
share of e-commerce and the Control of Corruption indicator. A similar pattern was observed
for the Rule of Law, reflecting Kazakhstan’s centralized governance approach and its
emphasis on regulatory compliance and institutional stability.

The analysis further demonstrates that improvements in the E-Government
Development Index are statistically significantly associated with the growth of e-commerce in
Kazakhstan. This relationship is supported by several mechanisms:

—robust e-government infrastructure enhances digital accessibility for citizens and
businesses;

—secure and user-friendly e-payment systems strengthen consumer trust in online
transactions;
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—digitalization of public administration lowers entry barriers and supports the
development of digital entrepreneurship.

Together, these institutional components contribute to a conducive environment for
the advancement of e-commerce. Moreover, the level of e-government development signals
the government’s commitment to digital transformation and public sector innovation.

In summary, the analysis identifies five core institutional dimensions that statistically
significantly influence e-commerce development in Kazakhstan: network readiness,
investment freedom, control of corruption, rule of law, and e-government development. To
guantify the influence of these factors, pairwise correlation coefficients were calculated using
MS Excel. The results are provided in Table 2.

Table 2 — Matrix of Pairwise Correlation Coefficients Between Variables

Rule of Law EGDI Investment NRI Control of
Freedom Corruption
Rule of Law 1
EGDI 0,686615 1
Investment
Freedom 0,774891 0,881358 1
NRI 0,735535 0,971441 0,939658 1
Control of
Corruption 0,592265 0,863676 0,907785 0,85836 1

The identified correlations do not allow for the construction of an adequate model; therefore,
several regression models were developed based on the complex interrelationships among the
components of the institutional environment. The following hypotheses were formulated:

1) Rule of law (x1) and Control of Corruption (x2) influence the Investment Freedom
index (V1).

2) Investment Freedom (y1) and EGDI (x3) influence the NRI (¥5).

3) NRI (¥2) influences the share of e-commerce in retail trade (y).

4) investment freedom (VY1) influences the share of e-commerce in retail trade (V).
Based on these hypotheses, the corresponding regression models were developed:

1) ¥, =-9,60064+1,127941X, + 0,473233X, (1)
2) ¥, =0,9576 +0,02175Y, + 3,7078X; )
3) ¥, =—18,243 +4,48615Y, (3)
4) ¥, =-7,73517 + 0,246655Y, (4)

The regression statistics, evaluation of the regression equations, and results of the statistical
significance tests for the above-mentioned equations are summarized in Table 3.
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Table 3 — Key statistical parameters for the models V1, V2, Vs and Yy

Indicator Value (for V1) Value (for V5) Value (for V3) Value (for V)
Multiple R (correlation
coefficient) 0,954341 0,9873 0,65763 0,61489
R-squared (coefficient of 0,910767
linear determination) 0,974912 0,43248 0,37809
Adjusted R-squared 0,892921 0,969894 0,38089 0,32155
Standard Error 2,821756 0,087982 2,72171 2,84916
Observations 13 13 13 13
F-statistic (Fisher
coefficient) 51,03323 194,2972 8,38271 6,68745
Significance F 5,66E-06 9,94E-09 0,01457 0,02532

Note: compiled by the authors

To construct a mathematical model capturing the interrelationships and mutual
influences between components of the institutional environment and the share of e-commerce
in retail trade, a comparative evaluation of the impact of endogenous variables on the
dependent variable was conducted for each of the regression equations presented above.

Partial determination coefficients were calculated to quantify these effects.

These coefficients make it possible to assess the individual contribution of each
variable to the total explained variance of the dependent variable in a multivariate regression
model. Each coefficient was computed as the difference between the R-squared value of the

full model and that of the model excluding the variable in question.

The results are presented in Table 4.

Table 4 — Final table of partial determination coefficients

Equations Determination d? d%
Coefficient (R?)
V1=-9,60064+1,127941x1+0,473233%, (1) 0,910767 0,283 0,628
Y 2=0.9576+0.02175Y1+3.7078xs (2) 0,974 0,347 0,627
V=-18,243+4,48615Y, (3) 0,432484
=-7,73517+0,246655Y;1 (4) 0,37809

Note: calculated by the authors

The results obtained make it possible to present a model that illustrates the
interrelationships and mutual influences between the institutional environment and e-
commerce, as shown in Figure 2.
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Figure 2 — Model of the interrelationships and mutual influences between components of the institutional
environment and e-commerce in Kazakhstan

Note: compiled by the authors

According to the constructed mathematical model, 91.1% of the total variability in
Investment Freedom is explained by two institutional factors: Control of Corruption (62.8%)
and Rule of Law (28.3%). Furthermore, 97.4% of the variation in the Network Readiness
Index is attributed to the combined influence of Investment Freedom (62.7%) and the E-
Government Development Index (34.7%). In addition, 43.4% of the variability in the share of
e-commerce in retail trade is explained by changes in Network Readiness, while Investment
Freedom accounts for a further 37.8%.

Conclusion. This study yields the following key conclusions:

1. A strong to very strong statistically significant correlation was identified between
the share of e-commerce and several components of the institutional environment in
Kazakhstan, including Rule of Law, E-Government Development Index (EGDI), Investment
Freedom, Network Readiness Index (NRI), and Control of Corruption. In addition, robust
correlations were observed among several institutional factors themselves, particularly
between Investment Freedom and: Rule of Law, Control of Corruption, NRI, and EGDI.

2. The constructed mathematical model captures the following statistically grounded
relationships and mutual influences:

— EGDI and investment Freedom together explain 97.4% of the variation in network
readiness;

— Rule of law and Control of Corruption jointly account for 91.1% of the variation in
investment Freedom;

— The share of e-commerce in Kazakhstan’s retail trade is explained by network
readiness (43.4%) and investment Freedom (37.8%).

These findings highlight network readiness and investment freedom as the primary
institutional predictors of e-commerce development in Kazakhstan. Improvements in network
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readiness are positively influenced by both a liberal investment climate and the advancement
of e-government initiatives (e.g., development of internet infrastructure, expansion of digital
payment systems, and promotion of digital literacy among citizens and businesses).

Given the significant role of Investment Freedom in the model, enhancing this
indicator requires targeted efforts to strengthen the Rule of Law and Control of Corruption,
which are its key institutional drivers.
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KA3BAKCTAHJAFBI HHCTUTYIUOHAJIABIK OPTA CAITACBIHBIH 3JIEKTPOH/IbBIK
KOMMEPLUS JAMYBIHA BIKITAJIBI

A.B. JKanbososa', K.5. Kymanazapoe?, O.A. Tananosa®, P. Ooyosa*

IKPIDKEM FK Dxonomuka uncmumymut, Aimamel, Kazaxcman
2C. Ceiighynnun amoinoazwl Kazax azpomexuuxanviy sepmmey ynusepcumemi, Acmana, Kazaxcman
3DKonoMuUKa, aknapammuly mexHon02uANap JHcane Kacibu 6iniv bepy uncmumymet, Opan, Kasaxcman
*Anmamul 2ymanumapnvik-sKoHoMuKanbly, yuueepcumemi, Anmameol, Kazaxcman

Tyiiin. 3epmmeyde UHCMUMYYUOHALObIK OPMA CANACLL MeH J1eKMPOHObIK KOMMEPYUAHBIH OaMy
Oeneelli apacviHOagbl Kypoeni e3apa OailaHvblcmapobl auKblH Kepcememin MamemMamuKkanibl Mooeib
yewinvinzan. Byn mooens 3ay yecmemoiei Oeneetli, coloaiinac iHceMKopavbiKmsl 6aKbLIAY, UHBECMUYUALBIK ePKIHOIK
CUSKMbL  UHCIMUMYMMApOblY CANACbIH JHCoHe ONapoblly 03apa bIKNAIbIH cunammatovl. Modenv peepeccust
menoeynepine Heciz0enzeH, onapoblly IPKAUCHICLL UHCMUMYYUOHATObIK OPMAHbIY He2i32i KopcemKiumepi MeH
INEKMPOHOBIK KOMMEPYUSL ApACbIHOAbl 03apa baliianblcmaposl bazanayea bageimmanga. Opoip menoey yulin
Jiceke  Oemepmunayusi Kod@@uyuenmmepi ecenmenzen, o0ap MHCENNIK OAUbIHObIK Hemece 3JeKMpPOHObIK
YKiMemmi Oamvlmy CUsIKMbl JiceKe AUHbIMALbLIAPOblY Mayendi aQUHbIMATLIHBIY JCAINbl  MYCIHOIpLIemin
OUCNepCUsAChIHA KOCKAH YIeCiH CaHOblK basanayea MyMKIHOIK bepedi. Byn macin yugprvix ungpaxypoiivimov
0amvlmy, UHEECMUYUSILIK ePKIHOIK OeH2elll JICoHe UHCMUMYMmMAapaa O0e2eH CeHiM CUSKMbl 3J1eKMPOHObIK
KOMMEPYUSIHbIY —~ MAPanyblia ey KOn acep ememin He2izei Gaxmoprapovl aHvlKmayed, COHOQU-ax
UHCMUMYYUOHANOBIK (DAKMOPIAPObIH 0CbL NPOYeCHe2i MAHbI30bLIbIZbIH AMAan Kepcemyae MyMKIHOIK 6epeoi.

Tyiiinoi ce30ep: 21eKMpoHObIK KOMMEPYUS, UHCIUMYYUOHATObIK OpMA, XATbIKAPALbIK UHOeKCmeD,
Cnupmenniy Koppenayusnvlk maioay, pespeccusiivlk MoOeboey.

BJUSTHUE KAYECTBA HHCTUTYIIMOHAJILHOM CPEJIbI HA PA3BUTHUE JIEKTPOHHOM
KOMMEPIIMU B KABAXCTAHE

A.B. JKanboszosa', K.b. Kymanazapoe’, A.A. Tananosa’, P.K.Aodyoea*

1HHcmumym axornomuku KH MHBO PK, Aimamu, Kazaxcman
2Kasaxckuil azpomexnuueckuii ucciedosamenvcxutl ynusepcumem um. C. Ceiighyanuna, Acmana, Kasaxcman
SUncmumym sxoHoMuKY, UHpOPMAYUOHHBIX MEXHON02ULL U NPOPECCUOHATBHO20 06PA306aHUS,
Ypanvck, Kazaxcman
*Anmamunckuil 2yMaHumapHo-sKoHoMuveckuil yuusepcumem, Anmamot, Kazaxcman

Pestome. B cmamve npeonosicena Mamemamuyeckas Mooeib, Ompaicawds ClodCHble 83AUMOCEA3U
MedACOY Kauecmeom UHCTNUMYIMO8 — MAKUMU, KAK YPOBEHb 8EPXOBEHCMEA NPABA, KOHMPOb KOPPYNyul, c60600a
uHgeCMuUYUIL — U YPOBHEM DA3GUMUSL INEKMPOHHOU KoMMepyuu. Yumeno maxoice 63auMHOe GIUSIHUE MEHCOY
CaMUMU UHCMUMYYUOHATIbHLIMU noKasamenamu. Mooeib nocmpoena Ha OCHO8e CUCHEMbl PecPecCUOHHBIX
ypasHenuil, Kaxcooe U3 KOMOPbIX HANPAGIEHO HA  OYEHKY  3A6UCUMOCHU — MedCOy  KIOHesbLMU
Xapaxmepucmukamy UHCIUMyYUOHAIbHOU Cpedbl U NOKA3AMeIIMU IIeKMPOHHOU Kommepyuu. Pacuém
KO3(puyuenmos uacmHol OemepMUHAYUU NO360AUN  KOJIUYECHIBEHHO ONnpedeums 6KIA0 OmOelbHbIX
nepeMeHHbIX (Hanpumep, YPOBHS Cemesoll 20MOGHOCMU U PA36UMUSL INEKMPOHHO20 NPAGUMENbCMEA) 8
O00BACHEHHYI0 QUCNEPCUIO 3A8UCUMOT NePEMEHHOU 8 MHO20MepHOU peepeccuu. Takoil nooxo0 no3eoaul SblA6UMs
Hauboee 3HauUMble Yakmopvl — pazsumue Yyupposou uHGpacmpykmypbl, ypo8eHb UHEECMUYUOHHOU C80600bl
U cmeneHb 006epus K UHCMUMYMAM — OKA3bleaiowue onpeoensiowee 6GlusHue HA PACIPOCMpaHerue
INEKMPOHHOU KoMMepyuu. Tem camvim HOOUEPKUBAEMCS PONb UHCHUMYYUOHATLHBIX YCI08UL KAK KAIOYe8020
gaxkmopa 6 npoyecce yudposuzayuu Mmopeosu.

Knrouesvle cnosa: snekmponnas Kommepyus, UHCMUMYYUOHAIbHASL CPedd, MeXHCOYHAPOOHbLE UHOEKC L,
KOPPENAYUOHHBII AHATU3, PecPECCUOHHOE MOOETUPOBAHUE.
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