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The article examines theoretical, methodological, and applied aspects of integrating Big
Data technologies into the system of quantitative assessment of economic risks for
e-commerce and e-trade enterprises within the context of digital transformation of the
global business environment. It is substantiated that the rapid growth of data volumes,
transactional intensity, multichannel digital communication with consumers, and the
expansion of online platforms are shaping a fundamentally new architecture of economic
risks for both types of enterprises – e-commerce and e-trade. This architecture is
characterized by high dynamism, nonlinearity, and forecasting complexity, which
necessitates the use of Big Data analytics, machine learning algorithms, artificial
intelligence tools, and predictive modeling for timely identification and mitigation of
risk events. Particular attention is paid to the transformation of risk management
approaches in e-commerce and e-trade enterprises, where traditional expert-based
assessment methods are increasingly replaced by automated systems analyzing large
volumes of structured and unstructured data. It is demonstrated that the use of Big Data
enhances the accuracy of assessing financial, operational, behavioral, and reputational
risks and enables the transition from a reactive to a proactive risk management model for
both categories of enterprises. The purpose of the article is to develop a conceptual
model for integrating Big Data technologies into the quantitative risk assessment system
of e-commerce and e-trade enterprises, taking into account the specifics of the digital
environment, high demand volatility, networked interactions, and the need for prompt
managerial decision-making. The methodological foundation of the study includes systemic
and process-oriented approaches, economic-mathematical modeling, big data analysis
methods, regression analysis, clustering, correlation modeling, neural network algorithms,
as well as elements of scenario and simulation forecasting. The use of an integrated
approach allowed the formation of a multi-level risk assessment model combining analytical,
predictive, and managerial components. The scientific novelty lies in the creation of an
integrated risk analytics model that synchronizes internal operational and financial
enterprise data, external market signals, macroeconomic indicators, and customer
behavioral analytics into a single digital decision-support system for e-commerce and
e-trade enterprises. The proposed approach allows the calculation of an enterprise’s
integral digital risk index and enhances its resilience under conditions of economic
digital transformation.

Keywords: Big Data, e-commerce, e-trade, economic risks, digital transformation,
predictive analytics, machine learning, risk management.
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Introduction and problem statement
The current stage of global economic

development is characterized by a new technological
breakthrough associated with the rapid, exponential
growth of information volumes. According to analysts
from international IT companies, the global data pool
has increased manifold in recent years, with the
primary growth coming from unstructured or partially
structured data. These include user information markers,
text messages, multimedia content, transaction logs,
sensor data, log files, and other sources that cannot
be processed using traditional relational database tools.
The expansion of information flows necessitates the
use of specialized hardware and software, distributed
computing systems, and advanced data analysis
algorithms [9, p. 31]. Classical statistical methods
and standard data processing algorithms prove
insufficient for handling large volumes of heterogeneous
information, which is characterized by high update
rates and complex structures.

In response to these challenges, leading global
IT companies such as IBM, Google, and Microsoft
have initiated the development of fundamentally new
approaches to data storage, processing, and analytics.
As a result, a set of tools and methods for analyzing
large and weakly structured information resources has
emerged, collectively known as Big Data. This concept
combines distributed computing, cloud technologies,
machine learning, and predictive analytics to transform
raw data into actionable managerial knowledge.

At the same time, the digital transformation of
business drives radical changes in the functioning of
e-commerce and e-trade enterprises [2]. The operations
of e-trade platforms, marketplaces, and digital services
are accompanied by high levels of economic
uncertainty, linked to demand volatility, cyberattacks,
fraudulent activities, logistical disruptions, changes in
consumer behavior, and regulatory transformations.
Under these conditions, risks are dynamic,
multidimensional, and often latent.

Unlike traditional business models, e-commerce
and e-trade enterprises operate in an environment of
continuous data generation. The number of online
transactions, user information markers, behavioral
metrics, reviews, ratings, and social signals is growing
exponentially. These data form the analytical
foundation for the quantitative assessment of financial,
operational, behavioral, and reputational risks.

The relevance of the topic lies in the fact that
contemporary global challenges, the growth of digital
data volumes, and increasing competition create a
demand for effective methods of quantitative assessment
of economic risks for e-commerce and e-trade
enterprises. The integration of Big Data technologies

enables real-time monitoring of risk factors, the
development of predictive models of event progression,
and the enhancement of business resilience under
conditions of digital transformation.

The scientific problem consists in developing
an integrated risk analytics model that synchronizes
internal operational and financial enterprise data,
external market signals, macroeconomic indicators,
and customer behavioral analytics into a unified digital
decision-support system. The proposed approach allows
for the calculation of an integral digital risk index for
e-commerce and e-trade enterprises and increases their
resilience in the context of economic digital
transformation.

The theoretical significance of the study is
determined by the need to advance modern methods
of economic risk management under digital
transformation. Research on the integration of Big
Data technologies into the quantitative risk assessment
system of e-commerce and e-trade enterprises has
important theoretical value, as it contributes to a deeper
understanding of the relationship between business
process digitalization and risk management.

The integration of Big Data technologies becomes
a key factor in modernizing risk management
processes, as it enables the processing of large data
volumes, enhances transparency in assessments, and
facilitates the development of predictive models for
strategic decision-making. The combination of a risk-
oriented approach and Big Data analytics allows
e-commerce and e-trade enterprises to respond more
flexibly to market instability, improve competitiveness,
and lay the foundation for sustainable development
in the digital economy.

Analysis and research of publications
The issues of digital economic transformation,

the development of e-commerce, and the
implementation of Big Data technologies are actively
investigated in contemporary scientific studies. The
theoretical foundations of Big Data economy formation
and its impact on digital economy development are
outlined in the work of S. Bilohur [1], where
conceptual approaches to the transformation of
economic systems under the influence of large data
sets are substantiated and strategic directions for their
development are identified. The emergence of the Big
Data market in Ukraine and its role in post-war
economic recovery are examined by N. Vakshynska
and O. Shandrivska [2], who emphasize the
institutional and infrastructural prerequisites for the
effective use of big data in the business environment.

Transformational processes in e-trade under the
influence of digital technologies are analyzed in the
work of V. Zhukovska and V. Klymansky [3], which
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highlights the features of business process changes
and enterprise adaptation to new digital operating
models. Conceptual differences between e-business,
e-commerce, and e-trade are systematized in the study
by Y. Shkrygun [11], which is important for a precise
definition of the research object. The essence of Big
Data technology and its business applications are
presented in the work of I. Shkyrta and V. Lazar [10],
which identifies key characteristics of big data and
their impact on management processes. Practical
aspects of implementing business analytics information
systems using Big Data are studied by O. Stets and I.
Lazarenko [7], who highlight the importance of
analytical platforms for supporting managerial decision-
making.

The impact of analytical data on enterprise
performance is considered in the work of O. Stetsenko
and Y. Bobrov [6], demonstrating the relationship
between the use of digital analytics and improved
business outcomes. The use of data analytics in financial
management is examined by S. Suprunenko,
A. Chornovol, and V. Havryliuk [8], who emphasize
the role of digital tools in enhancing financial process
transparency. Issues of risk management in the digital
environment are highlighted in the works of S  Loban
[5], which analyze mechanisms for minimizing
enterprise risks in digital space and their effect on
competitiveness. Additional aspects of digital
transformation of management systems are discussed
in the collective monograph edited by V. Voronkova
and N. Metelenko [4], which defines innovative vectors
of management development under digitalization.
Specific aspects of information technology applications
in business analytics under crisis conditions are
investigated by N. Yurik, T. Kuzhda, and N. Shveda
[12], emphasizing the importance of analytical tools
for ensuring organizational resilience. The advantages
and risks of e-business under digital transformation
are discussed in the study by V. Tkachuk, T. Melnyk,
and Y. Bohoyavlenska [9], highlighting the need for
a systematic approach to risk management.

Despite the substantial number of scientific
studies in the fields of digital economy, e-commerce,
Big Data, and risk management, the integration of
Big Data technologies specifically into the quantitative
assessment system of economic risks for e-commerce
and e-trade enterprises remains insufficiently developed.
Most studies address individual aspects of digitalization
or data analytics but do not propose a comprehensive
model of an integrated digital risk index that
synchronizes financial, operational, behavioral, and
macroeconomic indicators into a unified decision-
support system. Therefore, further scientific research
is needed to develop a comprehensive approach to

integrating Big Data technologies into the quantitative
risk assessment system of e-commerce and e-trade
enterprises under digital transformation, which
determines the relevance and scientific novelty of this
study.

Purpose of the article
The aim of the article is to develop a conceptual

model for integrating Big Data technologies into the
quantitative risk assessment system of e-commerce
and e-trade enterprises, taking into account the specifics
of the digital environment, high demand volatility,
networked interactions, and the need for prompt
managerial decision-making.

Presentation of the main material
The large volumes of data generated daily provide

businesses with new opportunities for in-depth analysis,
evidence-based decision-making, and forecasting future
trends. In the context of increasing market complexity,
high demand dynamics, and rapid changes, the
implementation of Big Data technologies becomes a
key factor for the successful strategic development of
e-commerce and e-trade enterprises.

In information technologies, Big Data represents
a set of methods and tools for processing large volumes
of structured and unstructured dynamic data of various
types, with the aim of analysis, supporting managerial
decision-making, and enhancing risk management
efficiency in e-commerce and e-trade enterprises [10,
p. 52]. These data can be structured (e.g., databases),
unstructured (e.g., texts, images), or semi-structured
(e.g., log files, system monitoring files) [5, p. 144].

The use of Big Data technologies allows for the
simultaneous processing of different types of data,
improves the accuracy of economic risk forecasts, and
enables more informed strategic managerial decisions.
This is especially important for e-commerce and
e-trade enterprises operating in a highly dynamic
digital environment. A conceptual representation of
Big Data is presented in Fig.

Thus, Fig. presents the conceptual characteristics
of Big Data, highlighting five key features of the
technology and their significance for the assessment
of economic risks in e-commerce and e-trade
enterprises:

a) volume – the amount of data accumulated,
which requires specialized storage and processing
methods;

b) velocity – the speed at which data is generated
and the need for high-speed processing for timely
decision-making;

c) variety – the ability to process different types
of data simultaneously, including structured,
semi-structured, and unstructured data;
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Fig. Conceptual characteristics of big data for economic risk assessment
Source: compiled by the author

    Effective use of Big Data requires a comprehensive 
approach to monitoring, structuring, filtering, and 
identifying hierarchical relationships among data. In 
the context of economic risk assessment for                  
e-commerce and e-trade enterprises, Big Data 
technologies enable the simultaneous analysis of 
numerous variables,  the  detection of  global   trends,

and the generation of forecasts for strategic planning 
and risk management.

The table below summarizes the key 
characteristics of Big Data and their significance for 
managing economic risks in e-commerce and                
e-trade enterprises (Table 1).

Table  1
Key characteristics of big data and their significance for economic risk assessment in e-commerce

and e-trade enterprises

Source: compiled by the author

Characteristic Significance Application for Risk Assessment 

Volume 
Large volumes of data from 
various sources, continuously 
accumulating 

Enables analysis of large-scale transaction flows, 
customer behavior, and business processes to identify 
systemic risks and anomalies 

Velocity Rapid data generation and real-
time processing 

Ensures timely detection of risk situations, quick response 
to market changes, and loss minimization 

Variety 
Different types of data (text, 
graphics, transactions, log 
files) 

Allows comprehensive analysis of various risk factors and 
integration of information from multiple sources for more 
accurate forecasting 

Veracity Economic impact from data 
use, reliability of sources 

Supports effective investment and managerial decision-
making, assessment of benefits from implementing 
analytical systems 

Value 
Data quality and accuracy, 
determining the reliability of 
conclusions 

Increases the accuracy of economic risk forecasts and 
ensures the reliability of strategic planning and 
managerial decisions 

    d) veracity – the economic impact and benefits 
derived from the application of Big Data technologies;

   e) value – the quality of data, which determines                
the accuracy of analyses and forecasts [7, p. 130].
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The analysis of the key characteristics of Big
Data demonstrates that the application of big data
technologies in the economic risk assessment system
of e-commerce and e-trade enterprises improves the
accuracy of forecasts, the timeliness of responses to
risk situations, and the validity of managerial decisions.
Integrating these characteristics provides a
comprehensive approach to risk monitoring, forecasting
potential threats, and developing effective management
strategies in a dynamic digital economy [5, p. 139].

In the digital economy, particularly in
e-commerce and e-trade, Big Data technologies are
especially relevant in areas such as credit scoring,
customer segmentation, economic risk management,
and the operation of Anti-Fraud Systems (AFS) [12,
p. 98]. E-trade is a component of e-commerce, which
in turn is a key element of the digital economy,
contributing to accelerated global economic
development, the creation of new markets, and
ensuring inclusive and sustainable innovative growth.
E-commerce encompasses all types of business
operations and customer interactions through digital
platforms, whereas e-trade specifically covers the online
sale of goods and services [11, p. 318]. The growth in
internet users, active use of social networks, and the

spread of IoT technologies have led to a rapid increase
in data volumes, stimulating the development and
implementation of Big Data tools. Active application
of these technologies enhances service quality for both
B2B and B2C consumers in traditional and digital
economies, supporting more effective risk management
and strategic planning [2, p. 248].

At the same time, effective use of Big Data
technologies requires a comprehensive approach to
data processing and analysis. It is crucial not only
to accumulate large volumes of heterogeneous
information but also to ensure its systematization,
reliability, protection, and compliance with legal
and ethical standards. Equally important are
technological and personnel aspects: the operation
of analytical systems requires the involvement of
highly qualified specialists and the use of modern
hardware and software solutions that enable effective
risk monitoring and predictive modeling. In the
absence of adequate organizational, technological,
and legal support, the implementation of Big Data
may not only fail to provide the expected
competitive advantages but may also generate
additional economic and reputational risks for
e-commerce and e-trade enterprises (Table 2).

Table 2
Main problems and challenges of big data implementation in e-commerce and e-trade

Source: compiled by the author

Problem Area Problem Description Potential Impact on 
Business Possible Solutions 

Data Quality Incomplete, inaccurate, or 
outdated data 

Low accuracy of 
forecasts, incorrect 
managerial decisions 

Implementation of data 
validation and cleansing 
procedures 

Security and Privacy Processing of personal and 
corporate data 

Risk of information leaks, 
legal and reputational 
consequences 

Encryption, access control, 
compliance with GDPR and 
local laws 

Data Processing 
Complexity 

Heterogeneity, velocity, 
and volume of data 

Complicates analytics 
and increases IT costs 

Use of modern cloud 
platforms and analytical 
tools 

Human Resources Need for highly skilled 
data analysts and engineers 

Inefficient use of Big 
Data systems 

Staff training and 
development, involvement of 
external experts 

Ethical and Legal 
Aspects 

Processing and use of 
personal data 

Ethical violations, legal 
sanctions 

Implementation of ethical 
data use policies, compliance 
with legislation 

The analysis of the main problems and
challenges in implementing Big Data indicates that
the effective use of big data in e-commerce and
e-trade enterprises requires a comprehensive approach.
Such an approach involves ensuring the quality and
reliability of information resources, their proper
protection, compliance with ethical and legal standards,

as well as the availability of qualified personnel and
modern technological infrastructure. Failure to meet
these conditions can reduce forecasting accuracy,
increase operational costs, and raise financial and
reputational risks for the enterprise [1, p. 238].

Thus, despite technical, organizational, and
ethical challenges, the integration of Big Data
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technologies into the quantitative economic risk
assessment system enables e-commerce and e-trade
enterprises to improve the validity of managerial
decisions, respond promptly to potential threats, and
ensure sustainable development in a digital
environment.

The main challenges include managing large
volumes of heterogeneous information, ensuring data
reliability and cybersecurity, structuring data for
analytics and forecasting, and the need for highly
qualified personnel and modern technological
infrastructure, which entails additional costs for
implementing analytical systems. Special attention
should be paid to the ethical aspects of information
use, as Big Data systems process personal data and
must comply with legal requirements for

data protection.
At the same time, the development and

implementation of Big Data-based business analytics
systems is strategically important for modern
organizations. These systems contribute to improved
operational efficiency, adaptability to market changes,
enhanced forecasting, automation of business processes,
and the creation of innovative products. Therefore,
Big Data serves not only as a tool for improving risk
management but also as a factor for the long-term
competitive development of enterprises in the
digital economy.

To systematize the results, it is advisable to present
Table 3, which reflects the key areas of Big Data
application in e-commerce and e-trade enterprises
and their impact on economic risk assessment.

Table 3
Areas of big data application in e-commerce and e-trade enterprises and their impact on risk assessment

Source: compiled by the author

Application Area Data Types Use for Economic Risk 
Assessment Benefits 

Customer Scoring Transactions, 
behavioral data 

Enables assessment of 
financial reliability and 
credit risk of individual 
customers and customer 
groups 

Reduces financial losses, improves 
accuracy of credit evaluations, and allows 
fast decision-making regarding credit 
issuance or service provision 

Segmentation Demographic, 
behavioral, social 

Identifies high-risk 
customer groups and 
analyzes their behavior 

Optimizes marketing strategies, forecasts 
demand, adapts offers, and reduces risk of 
losses due to mispositioned products 

Risk Management 
Financial, 
operational, market 
data 

Monitors potential 
threats, detects anomalies 
and risk events 

Improves managerial decision-making, 
enables timely response to threats, reduces 
losses, and enhances business process 
resilience 

Anti-Fraud 
Systems (AFS) 

Transactions, log 
files, behavioral 
patterns 

Detects suspicious 
operations and 
transactions that may 
threaten financial stability 

Reduces financial and reputational risks, 
prevents fraud schemes, and increases 
customer trust 

Sales Forecasting Historical data, 
behavioral patterns 

Analyzes trends, 
seasonality, and demand 
for goods and services 

Improves planning, increases business 
process flexibility, enables timely 
response to market changes, and enhances 
competitiveness 

The analysis of Big Data application areas in
e-commerce and e-trade enterprises demonstrates that
the integration of big data technologies significantly
improves the effectiveness of economic risk
assessment. The use of data for customer scoring,
segmentation, forecasting, and anti-fraud activities
enables timely identification of potential threats,
informed managerial decision-making, and
optimization of business processes [8]. Thus, the
implementation of Big Data contributes to improved
forecast accuracy, reduced financial and operational

risks, and overall strengthening of enterprise
competitiveness in the context of digital economic
transformation.

The implementation of the proposed Big Data
application areas in risk assessment systems requires
the use of specific machine learning algorithms, the
choice of which depends on the nature of the data
and the type of risk. In particular:

– for customer scoring and credit risk assessment,
classification algorithms such as Gradient Boosting
Machines (XGBoost, LightGBM) or Random Forest
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are most effective, as they allow processing a large
number of nonlinear features;

– in Anti-Fraud Systems (AFS), unsupervised
learning methods such as Isolation Forest or Local
Outlier Factor (LOF) are appropriate, as they specialize
in detecting anomalies in transaction logs;

– for forecasting behavioral risks and temporal
demand volatility, recurrent neural networks (RNNs)
with LSTM (Long Short-Term Memory) architecture
are suitable, as they can account for long-term
dependencies and seasonal fluctuations in consumer
digital footprints;

– risk group segmentation is based on clustering
algorithms (K-means, DBSCAN), which allow
identifying latent patterns in customer behavior that
may indicate potential churn or reduced loyalty.

The use of this toolkit ensures a transition from
descriptive analytics to predictive analytics, enabling the
modeling of the integral risk index RBD considering the
dynamics of input parameters in real time [6, p. 25].

To quantitatively formalize the results of Big
Data analytics, an integral digital risk index for
e-commerce and e-trade enterprises is proposed, which
aggregates multidimensional risk parameters into a
single summary indicator.

The integral risk index RBD is defined as the
weighted sum of partial sub-indices:

,                         (1)

where Ri— normalized sub-index of the i-th type of
economic risk;
wi — weight coefficient reflecting the significance of
the corresponding risk;
n — the number of risk types considered in the model.

Within the structure of the integral index, it is
advisable to distinguish the following key sub-indices:

, (2)

where Rf — financial risk (credit losses, liquidity issues,
transaction disruptions);
Ro — operational risk (logistics delays, technical failures,
cyber threats);
Rb — behavioral risk (demand fluctuations, customer
churn, anomalous activity);
Rr — reputational risk (negative reviews, information
attacks);
Rñ — regulatory and compliance risk.

Normalization of the indicators is carried out
using the following formula:

,                                 (3)

where Xi — the actual value of the risk parameter;
Xmin — minimum value of the indicator;
Xmax — maximum value of the indicator.

Weight coefficients wi can be determined by
expert assessment methods, principal component
analysis, machine learning algorithms, historical data
on actual losses.

At the same time, the following condition for
normalization of the weight coefficients is applied:

,                                         (4)

which ensures the balance of the model and the
correctness of aggregating the partial sub-indices into
a single integral indicator.

The resulting integral risk index allows:
monitoring the enterprise’s risk profile in real time,
creating a business risk map, forecasting extreme
scenarios, making strategic management decisions.

For practical interpretation of the integral
indicator, the following risk level gradation is
recommended:

0–0,25 – low risk level;
0,26–0,50 – moderate risk level;
0,51–0,75 – elevated risk level;
0,76–1,00 – critical risk level.
Within the framework of digital analytics, the

integral indicator can be represented as a dynamic
function RBD(t), which reflects the change in the risk
level over time and allows the identification of periods
of increasing instability or accumulation of risk
potential.

At the same time, the practical implementation
of the integral risk index model in a digital
environment requires consideration of international
institutional frameworks for data governance, which
regulate the procedures for data collection, storage,
processing, and cross-border exchange, as well as ensure
compliance with ethical and legal standards at the
global level.

Adherence to such frameworks enables
e-commerce and e-trade enterprises to use Big Data
technologies transparently and responsibly, minimize
the risks of non-compliance with personal data
protection requirements, and maintain a balance
between economic efficiency and information security.
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Conclusions
The article substantiates that the digital

transformation of e-commerce and e-trade enterprises
drives the formation of a new architecture of economic
risks, characterized by dynamism, nonlinearity, high
propagation speed of risk events, and interdependence
of influencing factors. Under such conditions,
traditional risk assessment methods gradually lose their
predictive effectiveness, highlighting the need to
integrate Big Data technologies into the system of
quantitative evaluation of economic risks. It has been
demonstrated that the application of Big Data analytics
ensures a shift from a reactive risk management model
to a proactive one based on forecasting, scenario
analysis, and early anomaly detection. The integration
of internal financial and operational indicators with
behavioral, transactional, and macroeconomic data
forms a multi-level digital risk analytics system,
enhancing the accuracy of quantitative assessments.

A conceptual approach is proposed for forming
an integral digital risk index for e-commerce and
e-trade enterprises, which synthesizes the results of
clustering, regression modeling, neural network
processing, and predictive analytics into a unified
decision support system. This approach enables
comprehensive quantitative assessment of financial,
operational, behavioral, and reputational risks,
increasing the adaptability of business models under
digital transformation. It is substantiated that the
effectiveness of Big Data integration depends not only
on the level of technological infrastructure but also
on the institutional frameworks for data governance,
adherence to ethical standards of data use, and the
digital competencies of personnel. Compliance with
international personal data protection standards and
transparency of algorithmic solutions contribute to
minimizing regulatory and reputational risks.

The practical significance of the results lies in
the possibility of implementing the developed approach
for quantitative assessment of economic risks into
corporate risk management systems of e-commerce
and e-trade enterprises, ensuring enhanced justification
of strategic decisions and business resilience in the
digital economy.

Prospects for further research include the
development of quantitative risk assessment models
considering the specifics of different sectors of
e-commerce and trade and the scale of enterprises, as
well as the implementation of machine learning
analytics algorithms for real-time Big Data processing.
An important direction is the study of optimal
institutional and legal mechanisms for global data
governance, which will allow balancing economic
efficiency and user data protection. Additionally, it is

promising to investigate the impact of Big Data
integration on sustainable business development,
improving competitiveness and adaptability under
digital transformation.
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²ÍÒÅÃÐÀÖ²ß ÒÅÕÍÎËÎÃ²É BIG DATA Â ÑÈÑÒÅÌÓ
Ê²ËÜÊ²ÑÍÎÃÎ ÎÖ²ÍÞÂÀÍÍß ÅÊÎÍÎÌ²×ÍÈÕ
ÐÈÇÈÊ²Â Ï²ÄÏÐÈªÌÑÒÂ ÅËÅÊÒÐÎÍÍÎ¯
ÊÎÌÅÐÖ²¯ ÒÀ ÒÎÐÃ²ÂË² Â ÓÌÎÂÀÕ ÖÈÔÐÎÂÎ¯
ÒÐÀÍÑÔÎÐÌÀÖ²¯

Ñåðã³ºíêî Ò. ².

Ó ñòàòò³ äîñë³äæåíî òåîðåòèêî-ìåòîäîëîã³÷í³ òà
ïðèêëàäí³ àñïåêòè ³íòåãðàö³¿ òåõíîëîã³é Big Data ó ñèñòåìó
ê³ëüê³ñíîãî îö³íþâàííÿ åêîíîì³÷íèõ ðèçèê³â ï³äïðèºìñòâ
åëåêòðîííî¿ êîìåðö³¿ òà åëåêòðîííî¿ òîðã³âë³ â óìîâàõ öèô-
ðîâî¿ òðàíñôîðìàö³¿ ãëîáàëüíîãî á³çíåñ-ñåðåäîâèùà. Îá´ðóí-
òîâàíî, ùî ñòð³ìêå çðîñòàííÿ îáñÿã³â äàíèõ, ³íòåíñèâíîñò³
òðàíçàêö³éíî¿ àêòèâíîñò³, áàãàòîêàíàëüíî¿ öèôðîâî¿ êî-
ìóí³êàö³¿ ç³ ñïîæèâà÷àìè òà ðîçøèðåííÿ îíëàéí-ïëàòôîðì
ôîðìóº ïðèíöèïîâî íîâó àðõ³òåêòóðó åêîíîì³÷íèõ ðèçèê³â äëÿ
îáîõ òèï³â ï³äïðèºìñòâ – e-commerce ³ e-trade. Òàêà àðõ³-
òåêòóðà õàðàêòåðèçóºòüñÿ âèñîêîþ äèíàì³÷í³ñòþ, íå-
ë³í³éí³ñòþ òà ñêëàäí³ñòþ ïðîãíîçóâàííÿ, ùî çóìîâëþº
íåîáõ³äí³ñòü çàñòîñóâàííÿ àíàë³òèêè âåëèêèõ äàíèõ, àëãî-
ðèòì³â ìàøèííîãî íàâ÷àííÿ, ³íñòðóìåíò³â øòó÷íîãî ³íòå-
ëåêòó òà ïðåäèêòèâíîãî ìîäåëþâàííÿ äëÿ ñâîº÷àñíî¿ ³äåí-
òèô³êàö³¿ òà ì³í³ì³çàö³¿ ðèçèêîâèõ ïîä³é. Îñîáëèâó óâàãó ïðè-
ä³ëåíî òðàíñôîðìàö³¿ ï³äõîä³â äî ðèçèê-ìåíåäæìåíòó
ï³äïðèºìñòâ åëåêòðîííî¿ êîìåðö³¿ òà åëåêòðîííî¿ òîðã³âë³,
äå òðàäèö³éí³ ìåòîäè åêñïåðòíîãî îö³íþâàííÿ ïîñòóïàþòüñÿ
ì³ñöåì àâòîìàòèçîâàíèì ñèñòåìàì àíàë³çó âåëèêèõ ìàñèâ³â
ñòðóêòóðîâàíî¿ òà íåñòðóêòóðîâàíî¿ ³íôîðìàö³¿. Äîâåäåíî,
ùî âèêîðèñòàííÿ Big Data äîçâîëÿº ï³äâèùèòè òî÷í³ñòü
îö³íþâàííÿ ô³íàíñîâèõ, îïåðàö³éíèõ, ïîâåä³íêîâèõ òà ðåïó-
òàö³éíèõ ðèçèê³â, à òàêîæ çàáåçïå÷èòè ïåðåõ³ä â³ä ðåàê-
òèâíî¿ äî ïðîàêòèâíî¿ ìîäåë³ óïðàâë³ííÿ ðèçèêàìè äëÿ
ï³äïðèºìñòâ îáîõ êàòåãîð³é – åëåêòðîííî¿ êîìåðö³¿ ³ òîðã³âë³.
Ìåòîþ ñòàòò³ º ðîçðîáëåííÿ êîíöåïòóàëüíî¿ ìîäåë³ ³íòåã-
ðàö³¿ òåõíîëîã³é Big Data ó ñèñòåìó ê³ëüê³ñíîãî îö³íþâàííÿ
åêîíîì³÷íèõ ðèçèê³â ï³äïðèºìñòâ åëåêòðîííî¿ êîìåðö³¿ òà
åëåêòðîííî¿ òîðã³âë³ ç óðàõóâàííÿì ñïåöèô³êè öèôðîâîãî ñå-
ðåäîâèùà, âèñîêî¿ âîëàòèëüíîñò³ ïîïèòó, ìåðåæåâîãî õà-
ðàêòåðó âçàºìîä³¿ òà íåîáõ³äíîñò³ îïåðàòèâíîãî ïðèéíÿò-
òÿ óïðàâë³íñüêèõ ð³øåíü. Ìåòîäîëîã³÷íó îñíîâó äîñë³äæåííÿ
ñòàíîâëÿòü ñèñòåìíèé ³ ïðîöåñíèé ï³äõîäè, åêîíîì³êî-ìà-
òåìàòè÷íå ìîäåëþâàííÿ, ìåòîäè àíàë³çó âåëèêèõ ìàñèâ³â
äàíèõ, ³íñòðóìåíòè ðåãðåñ³éíîãî àíàë³çó, êëàñòåðèçàö³¿, êî-
ðåëÿö³éíîãî ìîäåëþâàííÿ, íåéðîìåðåæåâ³ àëãîðèòìè, à òà-
êîæ åëåìåíòè ñöåíàðíîãî òà ³ì³òàö³éíîãî ïðîãíîçóâàííÿ.
Âèêîðèñòàííÿ êîìïëåêñíîãî ï³äõîäó äîçâîëèëî ñôîðìóâàòè
áàãàòîð³âíåâó ìîäåëü îö³íþâàííÿ ðèçèê³â, ùî ïîºäíóº àíàë³-
òè÷íèé, ïðîãíîñòè÷íèé òà óïðàâë³íñüêèé êîìïîíåíòè. Íàó-
êîâà íîâèçíà ïîëÿãàº ó ôîðìóâàíí³ ³íòåãðîâàíî¿ ìîäåë³ ðè-
çèê-àíàë³òèêè, ÿêà ñèíõðîí³çóº âíóòð³øí³ îïåðàö³éí³ òà
ô³íàíñîâ³ äàí³ ï³äïðèºìñòâà, çîâí³øí³ ðèíêîâ³ ñèãíàëè, ìàê-
ðîåêîíîì³÷í³ ³íäèêàòîðè òà ïîâåä³íêîâó àíàë³òèêó êë³ºíò³â
ó ºäèíó öèôðîâó ñèñòåìó ï³äòðèìêè óïðàâë³íñüêèõ ð³øåíü äëÿ
ï³äïðèºìñòâ åëåêòðîííî¿ êîìåðö³¿ òà åëåêòðîííî¿ òîðã³âë³.
Çàïðîïîíîâàíèé ï³äõ³ä äîçâîëÿº ðîçðàõîâóâàòè ³íòåãðàëüíèé
öèôðîâèé ðèçèê-³íäåêñ ï³äïðèºìñòâà òà ï³äâèùóâàòè éîãî
ñò³éê³ñòü â óìîâàõ öèôðîâî¿ òðàíñôîðìàö³¿ åêîíîì³êè.

Êëþ÷îâ³ ñëîâà: Big Data, åëåêòðîííà êîìåðö³ÿ,
åëåêòðîííà òîðã³âëÿ, åêîíîì³÷í³ ðèçèêè, öèôðîâà
òðàíñôîðìàö³ÿ, ïðåäèêòèâíà àíàë³òèêà, ìàøèííå íàâ÷àííÿ,
ðèçèê-ìåíåäæìåíò.
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The article examines theoretical, methodological, and applied
aspects of integrating Big Data technologies into the system of
quantitative assessment of economic risks for e-commerce and e-
trade enterprises within the context of digital transformation of the
global business environment. It is substantiated that the rapid
growth of data volumes, transactional intensity, multichannel digital
communication with consumers, and the expansion of online
platforms are shaping a fundamentally new architecture of economic
risks for both types of enterprises – e-commerce and e-trade. This
architecture is characterized by high dynamism, nonlinearity, and
forecasting complexity, which necessitates the use of Big Data
analytics, machine learning algorithms, artificial intelligence tools,
and predictive modeling for timely identification and mitigation of
risk events. Particular attention is paid to the transformation of
risk management approaches in e-commerce and e-trade
enterprises, where traditional expert-based assessment methods are
increasingly replaced by automated systems analyzing large volumes
of structured and unstructured data. It is demonstrated that the
use of Big Data enhances the accuracy of assessing financial,
operational, behavioral, and reputational risks and enables the
transition from a reactive to a proactive risk management model
for both categories of enterprises. The purpose of the article is to
develop a conceptual model for integrating Big Data technologies
into the quantitative risk assessment system of e-commerce and e-
trade enterprises, taking into account the specifics of the digital
environment, high demand volatility, networked interactions, and
the need for prompt managerial decision-making. The
methodological foundation of the study includes systemic and
process-oriented approaches, economic-mathematical modeling,
big data analysis methods, regression analysis, clustering,
correlation modeling, neural network algorithms, as well as elements
of scenario and simulation forecasting. The use of an integrated
approach allowed the formation of a multi-level risk assessment
model combining analytical, predictive, and managerial
components. The scientific novelty lies in the creation of an integrated
risk analytics model that synchronizes internal operational and
financial enterprise data, external market signals, macroeconomic
indicators, and customer behavioral analytics into a single digital
decision-support system for e-commerce and e-trade enterprises.
The proposed approach allows the calculation of an enterprise’s
integral digital risk index and enhances its resilience under conditions
of economic digital transformation.

Keywords: Big Data, e-commerce, e-trade, economic risks,
digital transformation, predictive analytics, machine learning, risk
management.
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