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Abstract. The study’s relevance stems from the rapid digital transformation
of the market and the growing role of algorithmic pricing in modern business
models. The purpose of the article is to highlight the theoretical and methodological
foundations and assess the economic efficiency of dynamic pricing algorithms in the
secondary car market.

The study uses the following methods: analysis of the scientific literature to
examine the current state of development in the subject; generalization and
systematization to present the study’s resullts.

It is shown that dynamic pricing is a mechanism that integrates analytics of
historical and current data, behavioral signals, and market factors into real-time
pricing decisions on digital platforms. It is established that the secondary car
market, due to its heterogeneity and information asymmetry, creates conditions in
which algorithmic pricing is more adaptive than traditional approaches. It is noted
that modern digital platforms actively integrate rule-based, econometric, and
machine-learning algorithms, enabling continuous price adjustments in response to

demand fluctuations and competitive dynamics. It is determined that the use of
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dynamic pricing contributes to increased pricing accuracy, revenue optimization
and reduced vehicle dwell time. Compared to static pricing, dynamic approaches
yield higher profitability and better inventory turnover, though they require
additional investment in technological infrastructure and maintenance. It is noted
that integrating big data and artificial intelligence enhances the predictive
capabilities of pricing systems and supports adaptive decision-making.

In summary, the cost-effectiveness of dynamic pricing algorithms is achieved
through a synergistic combination of the system’s technological excellence, data
quality, and alignment with market conditions in the secondary car market, ensuring
sustainable value creation and improved performance for market participants in a
fully digital environment.

Keywords: algorithmic pricing, digital platforms, secondary vehicle market,
big data, behavioral economics, revenue optimization, price adaptability,

competitive environment.

ExoHoMiuHa e()eKTHUBHICTH AJITOPUTMIB JTHHAMIYHOI0 HIHOYTBOPEHHS HA
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Anomauia. Axkmyanbricms 00CHIOHCEHH 00YMOBIEHA WBUOKOIO YUPPOBOIO
mpaucghopmayiero puHKo8020 NPOCMOpPyY Ma 3pOCMAIOyoI0 PoJIIo Al0PUMMIYHO2O
YIHOYMBOPEHHS y CYYacHUx OisHec-mooensix. Mema cmammi — euceimaumu
meopemuKko-memoooio2iuti 3acadu ma OYiHuUmu eKOHOMIYHY eheKmusHicmy

aneopummie OUHAMIYHO2O YIHOYMBOPEHHS HA 8MOPUHHOM) ABMOPUHK).
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Y 0ocrniooicenni 3acmocosano memoou: ananizy Haykogoi aimepamypu — 0is
BUBYEHHSI NOMOYHO20 CMAHY HANPAYIOBAHbL 3 MEMAMUKU, Y3a2albHeHHs mad
cucmemamuzayii — 01 NPeOCMABIeH sl Pe3yibmamie 00Cai0HCEeHH .

lloxazano, wo OunamiuHe YIHOYMBOPEHHS € MEXAHI3MOM, SIKUU IHmezpye
AHANIMUKy ICMOPUYHUX [ NOMOYHUX OAHUX, NOBEOIHKOGI CUCHANU MA PUHKOSI
Gaxmopu 6 piuienus uwooo YiHOYMEOPEeHHs HA YUPposux niam@popmax 8 percumi
peanvHozo uacy. Bcmanogneno, wo 6mopunnuil puHoK agmomooinie, uepesz ce00
HEO0OHOpIOHICMb ma IHHOPMAYIUHY acumempilo, CMEOPIOE cneyu@iuni ymosu, 8
AKUX — aneopummiyHe YIHOYMBOPEHHs € Ollbul a0anmueHuM HNOPIGHAHO 3
MpaouyitHumMu nioxooamu. 3a3sHavero, wWo CyyacHi yughposi niamgopmu akmueHo
inmeepyloms  aneopummu, AKi  0A3YI0OMbCS  HA  NPABUNAX, E€KOHOMEmpUdHi
aneopummuy  ma aieopummu  MAWUHHO20 HABYAHHA, O00360]AI0YU NOCMIUHO
Kopuzysamu yinu 8i0N0GIOHO 00 KOJIUBAHb NONUM)Y MA KOHKYPEHMHOI OUHAMIKU.
Buznaueno, wo 3acmocysanus OuHamMiuH020 YiHOYMBOPEHHS CNPUSE NIOBUUYEHHIO
MOYHOCMI  YIHOYMBOPEHHs, OnmuMizayii 00X00i8 ma CKOPOUEHHIO 4acy
nepebygeanHs asmomooinie Ha punky. Becmanoeneno, wjo nopisnsano 3i cmamudHum
YIHOYMBOPEHHAM, OUHAMIYHI NIOX00U 3abe3nedyioms euwly npudymrogicms ma
Kpawutl 060pom 3anacie, He368axicaryu Ha HeoOXIOHICMb 000AMKOBUX IHBeCMUYlL
Y MEeXHON02IUHY IH(pacmpyKmypy ma 00Ciy208y8anHs. 3a3HAUEHO, W0 IHmepayis
BENUKUX OAHUX MA WIMYYHO20 IHMENeKmy HNOKPAWYE NPOSHO3HI MONCIUBOCHI
cucmem YiHOYmeopeHHs ma niOMpuUMye a0anmueHi npoyecy NPUUHAMms pilieHb.

V3aeanvneno, wo exonomiuna egexmueHicmv ancopummie OUHAMIYHO20
YIHOYMBOPEHHS 00CA2AEMBCSA 3A80AKU CUHEPSEMUUHOMY NOEOHAHHIO MEXHOI02IUHOT
O00CKOHANOCMI cucmemu, AKOCMI OAHUX ma 6i0N0GIOHOCMI PUHKOBUM YMOBAM
B8MOPUHHO20 PUHKY ABMOMODINIE, 3abe3neuyouu cmaie CME8OPeHHs 6apmocmi ma
NOKpAWeHHsl pe3yibmamie OiIbHOCMI Y4aACHUKI8 PUHKY 8 NOGHICMIO YUDPOBOMY

cepedosuui.
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Knwuoei cnoea: ancopummiune yiHoymeopenHs, yugpogi niamgpopmu,
BMOPUHHULL PUHOK MPAHCNOPMHUX 3AC0018, BeluKi 0aHi, N08EOIHKOBA eKOHOMIKA,

onmumizayis 00x00i8, YiH08a A0ANMUBHICMb, KOHKYPEHMHe cepedosulye.

Problem statement. The rapid digitalization of economic processes has
fundamentally changed pricing mechanisms across markets, including the secondary
car market, where the heterogeneity of goods and high uncertainty make it difficult
to determine value. In these conditions, dynamic pricing algorithms have become
the primary tool for adapting prices to market conditions in real time, enabling more
accurate matching of supply and demand. However, despite the widespread adoption
of such algorithms on digital platforms, there is still no comprehensive
understanding of their economic efficiency, especially the balance between potential
revenue gains and the costs of implementation and maintenance. The problem is
further complicated by the interaction of algorithmic decision-making with
behavioral factors, information asymmetry, and the dynamics characteristic of
specific platforms, which can distort expected results and limit the effectiveness of
approaches based solely on data.

The relevance of this study lies in the need for an in-depth analysis of the
effectiveness of dynamic pricing in a fully digital environment, where competition
is intensifying, and decision-making speed is becoming a critical success factor in
the modern market. For market participants, primarily sellers working on online
platforms, the ability to optimize pricing strategies directly affects profitability, sales
speed and overall business competitiveness. At the same time, the growing
dependence on algorithmic systems raises important questions about the
transparency, fairness and long-term sustainability of the company’s pricing policy.
Therefore, research into the economic effectiveness of dynamic pricing algorithms
in the secondary car market is extremely important for developing scientifically

sound approaches that ensure both technological efficiency and economic
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rationality, as well as for addressing challenges in adapting business processes to the
digital environment.

Analysis of recent research and publications. A number of publications in
recent years have examined various aspects of the secondary car market. In
particular, the work of L. Shaulska, P. Pererva, O. Kosenko, L. Marchuk, and
O. Hrechanyi [1] examines modern pricing models for innovative products in
electronic commerce, thereby substantiating the importance of adaptive pricing
approaches in the digital environment. The study by A. Kulikovska and O. Stets [2]
is devoted to the economic and mathematical modeling of pricing processes in the
secondary car market and confirms the feasibility of using formalized methods for
forecasting price parameters. The scientific work of R. V. Bachalo [3] justifies the
development of a knowledge base for predicting car costs using artificial intelligence
tools, thereby increasing the accuracy of market price assessments. The study by
N. Boikon and B. Levitskyi [4] considers algorithms for training and evaluating
machine learning models for structured data, which provides an important basis for
building effective dynamic pricing systems. The scientific work of T. Kuzmina,
Y. Berezovskyi, and A. Sova [5] analyzes the impact of various economic factors on
the Ukrainian automobile market, particularly on the formation of customs
payments, which, in turn, indirectly affect the final price of vehicles. The publication
by M. Ruiev [6] provides a comparative analysis of the development of the used-car
market in the USA and Ukraine, enabling identification of key trends, risks, and
opportunities for its functioning.

The study by O. Honcharov [7] highlights the transformation of the global
automotive market driven by technological changes, particularly electromobility,
which is prompting new pricing approaches. The work of N. Kosar and N. Kuzio [8]
substantiates the role of online communications in increasing dealers’
competitiveness, thereby shaping pricing strategies in the automotive market. The

study of I. Oklander [9] defines dynamic pricing as a digital marketing tool that
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enables flexible pricing decisions in a changing environment. The scientific work of
B. Stasiuk [10] analyzes the main trends in the development of the Ukrainian
automotive market, laying the groundwork for further research into the effectiveness
of algorithmic pricing approaches.

Identification of previously unresolved parts of the general problem.
Despite the significant number of scientific works on pricing and the functioning of
the automotive market, the comprehensive assessment of the economic efficiency of
dynamic pricing algorithms in the secondary car market segment remains under-
researched. Existing research mainly focuses either on mathematical modeling of
prices or on general trends in digitalization, while the relationship between
algorithmic parameters, consumer behavioral factors, and sellers’ financial
outcomes 1s examined only fragmentarily. Insufficient attention has also been paid
to analyzing the impact of digital platforms and big data on the real-time adaptability
of pricing strategies. In addition, there are no general approaches to assessing the
costs and benefits of implementing algorithmic pricing systems, given the specifics
of the used-car market.

Formulation of the article’s objectives (task statement). The purpose of the
article 1s to highlight the theoretical and methodological principles of dynamic
pricing and assess its economic efficiency in conditions of full digitalization.

In accordance with the goal, the following tasks were set: to generalize
theoretical approaches to the essence of dynamic pricing and determine the features
of its functioning in the digital economy; to analyze the current state of the secondary
car market and the specifics of the application of pricing algorithms on digital
platforms; to develop methodological approaches to assessing the economic
efficiency of dynamic pricing algorithms; to assess the impact of algorithmic models
on sales results and profitability of market participants.

Presentation of the main research material. The theoretical principles of

dynamic pricing in the digital economy reflect significant changes in traditional

https://econp.com.ua/index.php/journal/about ISSN: 2786-9431

VBech KOHTEHT JlilleH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://creativecommons.org/licenses/by/4.0/

H

W

pricing approaches, driven by the rapid development of data processing
technologies, algorithmic decision-making, and the increasing availability of real-
time market information. Dynamic pricing is a flexible strategy in which prices are
constantly adjusted based on a range of internal and external factors, including
demand fluctuations, competitive dynamics, consumer behavior, and
macroeconomic conditions. Unlike static pricing models, which rely on fixed pricing
mechanisms, the dynamic approach integrates adaptive algorithms that respond
almost immediately to market changes. The evolution of this model is closely linked
to the expansion of digital platforms, the spread of big data analysis and the
development of machine learning technologies, which together provide more
accurate demand forecasting and individualized price offers. As a result, pricing
ceases to be an exclusively managerial decision and increasingly becomes an
automated process based on data, part of digital ecosystems [9, p. 39].

In these conditions, the secondary car market is a highly complex and
heterogeneous pricing object. Unlike the primary markets for new cars, the
secondary market is characterized by significant variability in product quality,
information asymmetry between buyers and sellers, and high price dispersion. Each
car is unique in its age, mileage, technical condition, brand reputation, and
maintenance history, which significantly complicates the standardization of pricing
approaches. The digitalization of the secondary car market has led to the emergence
of online platforms that aggregate large volumes of ads, thereby increasing market
transparency and intensifying competition. These platforms facilitate rapid
information exchange and enable the application of dynamic pricing algorithms that
continuously adjust prices based on user behavior, search trends, and competitors’
pricing strategies. Accordingly, pricing in this market is influenced not only by
traditional economic factors but also by digital indicators, such as the number of
clicks, time spent on the platform, and demand elasticity, determined using

algorithms [10, p. 282].
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Assessing the economic efficiency of dynamic pricing algorithms requires
comprehensive methodological approaches that account for both direct and indirect
effects. From a theoretical point of view, efficiency can be interpreted as the ability
of pricing algorithms to maximize key performance indicators, such as revenue,
profit margin and sales velocity, while minimizing transaction costs and product
storage periods. From a methodological point of view, this involves the use of
econometric modeling, simulation methods and experimental methods, in particular
A/B testing, to assess the causal impact of algorithmic pricing decisions. In addition,
performance indicators should take into account not only financial results, but also
behavioral responses of market participants, such as changes in customer
engagement and conversion rates. The integration of machine learning models
further improves the valuation process by enabling continuous learning and
optimization using historical and real-time data. At the same time, it is important to
consider the costs associated with the development, implementation, and
maintenance of pricing algorithms, as well as the potential risks posed by market
volatility and algorithmic bias [11, p. 154—155]. Therefore, the cost-effectiveness of
dynamic pricing in the secondary car market should be understood as a multi-level
design that balances technological capabilities, market responsiveness, and
sustainable value creation in the modern digital environment.

The secondary car market is undergoing profound changes driven by
digitalization, which has affected both market structure and pricing mechanisms.
The development of online marketplaces, mobile applications, and integrated digital
ecosystems has significantly reduced transaction costs, increased market
accessibility, and intensified competition among sellers. One of the main trends is
the increasing role of data transparency, as potential buyers can now immediately
compare car specifications, historical price trajectories and seller reputations across
platforms. This increased transparency has led to a gradual reduction in information

asymmetry, although it has not been completely eliminated due to the specificity of
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the product and the limited availability of reliable information about the technical
condition of cars. At the same time, digitalization has facilitated the emergence of
platform-based intermediation models, in which pricing is no longer determined
solely by individual sellers but increasingly depends on algorithmic
recommendations and automated adjustment mechanisms built into digital platforms
[12, p. 543-545].

In this environment, dynamic pricing tools and algorithms have become a key
component of competitive strategy. Online platforms use a wide range of
algorithmic solutions, including rules-based pricing systems, regression models, and
machine learning algorithms, capable of processing large amounts of data in real
time. These tools analyze multilevel data, including user behavior during searches,
click-through rates, ad duration, competitor prices, and seasonal demand
fluctuations. More sophisticated systems use predictive analytics to predict optimal
price points that maximize the likelihood of a sale while maintaining an acceptable
profit margin. In addition, sellers are increasingly using recommendation systems
and automated pricing assistants to adjust product prices based on market trends,
thereby reducing reliance on subjective estimates. The integration of artificial
intelligence enables continuous learning from past transactions, enabling algorithms
to improve pricing strategies and adapt to changing market conditions with minimal
human intervention.

To build on this overview, the main pricing algorithms used on digital

platforms are systematized and characterized below (table 1).

Table 1
Classification of dynamic pricing algorithms used in the secondary car market
. . . e Expected economic
Algorithm type Main characteristics Input data effect

Rule-based Predefined pricing rules | Key vehicle parameters, | Stable pricing,
algorithms and thresholds fixed competitor prices | limited adaptability
Regression Stafustu;al price Historical transactions, Increased pricing

estimation based on . - accuracy, moderate
models o vehicle characteristics S

historical data flexibility
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Algorithm type Main characteristics Input data Expect:;lf:cctonomlc
Machine learning Adap tive models. with Big data, user behavior, High response
. continuous learning . . speed, profit
algorithms e real-time market signals Y
capabilities maximization
Hybrid A cgmblnatlon of Integrated datasets with Balanced
. statistical and Al . performance and
algorithms various sources s
approaches reliability

Source: compiled by the author based on [13—15]

The effectiveness of these algorithms depends on a wide range of factors that
influence both pricing and market participants’ behavior. On the supply side, key
determinants include vehicle characteristics such as make, model, age, mileage,
condition, and maintenance history, as well as macroeconomic conditions that affect
overall purchasing power. On the demand side, buyer behavior is increasingly
shaped by digital interactions, including search filters, recommendation engines, and
perceptions of price fairness based on algorithmically generated comparisons.
Behavioral economics also plays an important role, as consumers tend to respond
not only to absolute price levels but also to relative price positioning, discounts, and
limited-time offers. The strategic behavior of sellers is also changing in response to
the algorithmic environment, with an increasing reliance on automated tools and
data-driven decision-making processes. Sellers are actively adjusting their pricing
strategies to stay visible in platform rankings, respond to competitors’ actions, and
optimize the timing of price changes.

The interaction between these factors creates a highly dynamic and adaptive
pricing ecosystem, in which the traditional boundaries between supply and demand
are increasingly blurred by algorithmic regulation. As digital platforms in the
aftermarket continue to evolve, it is likely that advanced analytics will be further
integrated, leading to more sophisticated pricing mechanisms that simultaneously
reflect market conditions, user behavior, and the strategic goals of platform

operators.
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Evidence on the cost-effectiveness of dynamic pricing algorithms in the
aftermarket suggests that their application has a significant impact on key
performance indicators, providing pricing flexibility and timely response to demand
through adaptability. Modeling the impact of such algorithms on sales results
involves building an integrated evaluation system that combines econometric
analysis with simulation modeling. Within this system, the effectiveness of pricing
algorithms 1s assessed using a system of interrelated indicators, in particular,
expected revenue, probability of sale, price deviation from market equilibrium and
inventory turnover time [16, p. 903]. The model includes both static variables, such
as vehicle characteristics, and dynamic variables, such as user activity and changes
in competitive prices, which allows for a comprehensive reflection of market
behavior. Algorithm parameters, including price update frequency, sensitivity to
competitor prices and the weight of demand signals, significantly affect the final
price level. Higher adjustment frequency and greater sensitivity to real-time data
tend to reduce price dispersion and more accurately align prices with current market
conditions, while excessive reactivity can lead to price volatility and suboptimal
results. At the same time, the assessment of sales speed shows that implementing
adaptive pricing mechanisms helps reduce average listing duration, thereby
improving inventory turnover and reducing the opportunity costs associated with
long car stays on digital platforms.

Assessing the economic feasibility of implementing dynamic pricing
algorithms enables the identification of their advantages over traditional static
approaches, particularly in terms of revenue generation and operational efficiency.
A comparative analysis of data shows that static pricing, although easier to
implement, does not adequately respond to market fluctuations and often leads to
under- or overpricing, which negatively affects financial results. In contrast,
dynamic pricing allows sellers to adjust prices in real time based on demand, helping

optimize revenue and reduce the risk of unsold inventory. The impact on sellers’
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profitability 1s most evident in scenarios characterized by high market liquidity and
intense competition, where even minor price adjustments can significantly affect
buyers’ decisions. Implementing such algorithms entails costs, including
investments in software development, data infrastructure, and ongoing system
maintenance [17]. These costs vary depending on the complexity of the algorithmic
system and the scale of its implementation, but empirical modeling suggests that, in
most cases, the long-term financial benefits outweigh the initial costs. A comparison
of the effectiveness criteria of static and dynamic pricing approaches is given in

table 2.

Table 2

Comparison of static and dynamic approaches to pricing in the secondary car

market
Criteria Static al.)p.roach to Dynamic approach to pricing
pricing
ﬁi&;pgt:znhty to market Low High
Pricing accuracy Limited High
Impact on sales velocity Moderate Significant acceleration
Profitability potential Unstable Optimized through constant adjustment
Implementation costs Minimal Moderate to high
Operational complexity Low High

Source: compiled by the authors based on [16—18]

In the context of full digitalization, optimizing dynamic pricing algorithms
requires integrating behavioral and market factors beyond purely quantitative
indicators. Thus, taking into account behavioral patterns, such as customer
sensitivity to price limits, perceptions of objectivity, and reactions to price changes,
increases the accuracy of pricing model predictions and improves conversion rates.
At the same time, market factors, in particular seasonal fluctuations in demand,
regional differences and ranking mechanisms specific to specific platforms, should

also be included in the algorithmic logic to ensure contextual relevance. In this
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context, the use of big data and artificial intelligence technologies significantly
expands the analytical capabilities of pricing systems, enabling them to process
large, heterogeneous datasets in real time. Machine learning models, particularly
those based on supervised and deep learning, enable continuous improvement of
pricing strategies through feedback loops that capture actual market reactions. As a
result, algorithms evolve from reactive tools into proactive systems that can predict
demand changes and adjust prices accordingly.

The need to improve dynamic pricing algorithms stems from ensuring an
optimal balance between responsiveness to market changes and stability in the
company’s pricing policy. This can be achieved by increasing the transparency of
the pricing process and aligning algorithmic decisions with the company’s strategic
business goals. A promising approach is the use of hybrid models that combine the
statistical reliability of traditional analysis methods with the adaptability of machine
learning tools, enabling greater forecasting accuracy and greater flexibility in pricing
decisions. At the same time, it is advisable to implement systems for continuous
monitoring and control of algorithmic effectiveness to timely detect and prevent
undesirable effects, in particular, excessive price fluctuations. An important role in
increasing the effectiveness of dynamic pricing is also played by improving the
quality of input data and expanding the range of information sources, thereby
enabling more accurate modeling of market processes and the validity of pricing
decisions.

Conclusions. As a result of the study, the theoretical and methodological
principles of dynamic pricing as a component of the digital economy were
summarized, and its role in increasing the efficiency of the secondary car market
was substantiated. It was established that the use of dynamic pricing algorithms
ensures more accurate coordination of supply and demand, reduces information
asymmetry, and increases transparency of market processes in the digital

environment. The generalization of the research results indicates that the use of
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algorithmic approaches in the dynamic pricing system creates the prerequisites for
increasing the validity of pricing decisions in a complex, multifactorial market
environment, as it allows taking into account the behavioral characteristics of
consumers, competitive dynamics and product specifics. At the same time, it was
established that the practical effectiveness of such tools is largely determined by the
quality and completeness of data, the correctness of setting model parameters and
the ability of algorithmic systems to adapt to changes in the market situation, which
emphasizes the need to improve information and analytical support and mechanisms
for adaptive pricing management.

The analysis of the current state of the secondary car market showed that
digitalization enables the active implementation of algorithmic pricing tools, which
positively impact the speed of car sales, sellers’ profitability, and the overall
efficiency of market operations. It is substantiated that, compared to static
approaches, dynamic pricing provides a more flexible response to changes in
demand and allows minimizing losses from inefficient pricing, despite the additional
costs of implementing and supporting the relevant algorithmic systems. The
prospects for further scientific research include developing adaptive models of
dynamic pricing that account for the risks of the digital environment, as well as an
in-depth analysis of the impact of algorithmic solutions on the long-term stability

and competitiveness of the market.
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