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The purpose of this article is to explore how geospatial artificial intelligence can support decision-
making in the real estate market. Today, real estate stakeholders need to work with large and
constantly updated datasets. These datasets often have a spatial dimension that must be considered
when identifying patterns and building forecasts. To address this need, the authors propose the use of
geographic information systems in combination with geospatial artificial intelligence tools. The
problem discussed in the article is approached through the development of a model that integrates
artificial intelligence with geographic information systems technologies. By applying machine
learning algorithms, it becomes possible to analyze large volumes of diverse data and discover hidden
trends and relationships. The results of this study may be useful for a wide range of real estate
professionals — including agents, appraisers, investors, and other stakeholders. The article
demonstrates the potential of combining GIS and Al — an approach that is particularly relevant not
only today, but also in the context of rebuilding and developing the real estate sector in the post-war
period.
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Introduction

In today’s challenging conditions — with ongoing shelling, infrastructure damage, and widespread
destruction of residential buildings due to military actions — geographic information systems (GIS),
combined with artificial intelligence (AI) tools, have become critically important for making sound
investment decisions. For stakeholders in the real estate market, the ability to perform comprehensive
analysis based on spatially distributed data is essential. However, not all of them have the resources or
time to carry out such analysis independently.

By integrating geospatial data about locations with information about real estate assets, and ensuring
24/7 access to up-to-date information, it becomes possible to reduce risks and make better-informed
decisions. This study explores how geospatial artificial intelligence (GeoAl), which merges Al
methods with GIS technologies, can be applied to real estate analysis — a sector inherently tied to
location. GeoAl is used to estimate property values, forecast market trends, and optimize asset
management processes. Thanks to visualization and modeling capabilities, GIS helps account for
numerous factors that influence pricing.

Moreover, GeoAl enables the rapid identification of hidden patterns within large, constantly changing
datasets (Genc et al., 2025; Wu et al., 2022; Droj et al.,, 2024). Therefore, combining artificial
intelligence with geospatial technologies provides stakeholders in the real estate sector with reliable
and actionable insights for investment decision-making.

Method of investigation

An expert system in the real estate sector is a computer-based program that imitates the decision-
making process of a human expert. One of its key functions is to analyze large volumes of constantly
updated data, which may sometimes be incomplete or unavailable for certain regions or settlements.
The system is expected to generate conclusions, recommendations, and forecasts. In the field of real
estate investment, such a system should be able to evaluate market trends, pricing dynamics, potential
risks, and the expected profitability of individual properties.

To fulfill these functions, the system must include several core components:
® A geospatial database (GDB) to store and manage location-based information.

® A knowledge base (KB) that contains rules, analytical models, and domain-specific knowledge
about the real estate market.

® An inference engine, which processes available data and draws conclusions based on logical
reasoning and expert knowledge.

® A decision-making module capable of learning from new data over time, thus improving
prediction accuracy.

® A user interface, which enables stakeholders to interact with the system easily and intuitively.

As a user interface, we suggest implementing one of the widely used database management systems
(DBMS) to facilitate accessibility and integration.

Results

The proposed intelligent expert system includes two core modules: a GIS module and a decision-
making module. The workflow of these modules involves the following steps:

1. Data collection and preprocessing. The system gathers and processes primary data from the real
estate market, including: prices, square footage (Website «Uvekon», 2025; Website «DIM.RIA»,
2025), location (spatial component), developer, year of construction, condition, and local
infrastructure (including transport accessibility), demand indices, and more. Secondary data includes
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cadastral maps, demographic statistics, macroeconomic indicators, rental rates, and crime
levels (Kauskale and Geipele, 2017). The more data the system receives, the more accurate its
forecasts can become — though the complexity and training time of the neural network will also
increase accordingly.

2. Feature generation. Examples of features include the average price per square meter in a district,
distance to the nearest metro or public transport stop, development activity in the area, and property
liquidity. These features are encoded and normalized before being entered into the geospatial database
(GDB) of the expert system.

3. Model training. Given the complexity of real estate market dependencies, we suggest using deep
learning neural networks to discover functional relationships and clustering techniques to segment
properties by investment potential.

4. Decision-making model development. The system evaluates which properties are worth buying
now, which to hold (in anticipation of value growth), and which to sell immediately.

Investment models should take into account profitability, return period, liquidity, and risk levels (Han
et al., 2022).

5. Adaptation and self-learning. Due to current realities such as war-related disruptions, real estate
pricing, investment activity, urban planning, and supply-demand dynamics are highly unstable. The
system must be able to retrain itself when new data becomes available. For example, changes in
developer strategies or local housing demand must be reflected in updated predictions. To illustrate
this, we provide a case where the system successfully forecasts different market behaviors for primary
and secondary housing sectors. Open-source data was used: listings and ownership registries for the
secondary market; registries of new buildings, developer data, and geoportals for the primary
market (Kobzan and Pomortseva, 2023). Risks include construction delays or bankruptcy (primary
market), or legal issues and poor housing condition (secondary market). The developed investment
models will be able to generate predictions regarding the economic efficiency and spatial feasibility of
construction projects during the planning phase, as well as post-launch demand (primary market). For
the secondary market, forecasts will be based on property condition, location, and sales history. In
practice, the system receives data about a specific property in a certain administrative district. It then
analyzes the area's development level, transportation and social infrastructure, developer reputation,
property condition, and comparable listings. As a result, the system can forecast price growth over

several years and provide stakeholder recommendations — whether to buy, resell, or rent the
property (Cashman et al., 2022; Lu et al., 2023; KauSkale and Geipele 2017). The geospatial
component ensures that spatial factors — which play a crucial role in real estate — are

included (Pomortseva et al., 2023). Furthermore, the use of data visualization (infographics,
interactive dashboards) makes the results more accessible to stakeholders who may not be real estate
experts. This significantly increases the practical value and user appeal of the system (Fig. 1).

5o

Fi iguré 1. Real Estate Web Map of Ukraine via QGISCloud.
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6. At the decision-making stage, intelligent analysis enables unbiased evaluation by minimizing
expert error caused by human factors. It also significantly increases the speed of decision-making,
thanks to the system’s ability to instantly assess a large number of properties. Moreover, the system
continuously updates its predictive models in response to changes in the real estate market. Another
important feature is the ability to generate personalized recommendations tailored to the needs of
individual investors — for example, preferences for low-risk options or specific purchasing
power (Pomortseva et al., 2024). The intelligent expert system for investment analysis of residential
real estate — based on machine learning and geospatial modeling — is a comprehensive software
solution designed to efficiently address complex problems in a specific domain. It provides
stakeholders with data-driven recommendations on selecting optimal properties and investment
strategies (Fig. 2).
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Figure 2. Conceptual Model of the Intelligent Expert System for Investment Analysis of Residential
Real Estate Based on GIS.

The intelligent expert system proposed in this article is a flexible and effective tool for making
investment decisions in the real estate sector. Its modular structure allows it to be adapted to any
region of Ukraine, while the use of machine learning ensures a level of predictive accuracy suitable
for practical application.

Conclusions

This study identifies the key components of an intelligent expert system for decision support in the
real estate sector, as well as the sequence and principles of its operational stages. The research
findings confirm that recommendations for stakeholders are generated based on a combination of
knowledge base information and computational results, and are presented as thematic interactive
maps. The system applies the direct capitalization method and retrospective data analysis to generate
investment recommendations. Following the necessary calculations, a geospatial database is created,
enabling the visualization of results through thematic maps. Taking into account the stakeholder’s
preferences and other relevant factors, the system uses neural networks to identify complex
relationships and clustering algorithms to segment properties based on investment potential. As a
result, the system can suggest several decision-making models tailored to the stakeholder’s needs.

International Conference of Young Professionals “GeoTerrace-2025”
6-9 October 2025, Lviv, Ukraine



Geo EAGE

Terrace
Conference

References

Genc, N., Colak, H. E., & Ozbilgin, F. (2025). Spatial performance approach to machine learning
algorithms: A GIS-based comparison analysis for real estate valuation. Transactions in GIS, 29
(1), e13303. https://doi.org/10.1111/tgis.13303.

Cashman, G. D., Harrison, D., & Sheng, H. (2022). Short sales, short risk, and return predictability
in Asia-Pacific real estate markets. Pacific-Basin Finance Journal, 73, 101775.
https://doi.org/10.1016/j.pacfin.2022.101775.

Droj, G., Kwartnik-Pruc, A., & Droj, L. (2024). A comprehensive overview regarding the impact
of GIS on property valuation. ISPRS International Journal of Geo-Information, 13(6), 175.
https://doi.org/10.3390/ijgi13060175.

GIS «Uvekon» [Geoinformation system «Uvekon»]. Retrieved from
https://www.uvecon.ua/ua/geoportal.html. (2025, August, 10).

Han, B., Ma, Z., Wu, M., Liu, Y., Peng, Z., & Yang, L. (2022). Simulation research on the
coordinated development path of urbanization and real estate market using system dynamics in
Chongqing  City,  Southwest  China.  Ecological  Indicators, 143, 109328.
https://doi.org/10.1016/j.ecolind.2022.109328.

Kauskale, L., & Geipele, I. (2017). Integrated approach of real estate market analysis in
sustainable development context for decision making. Procedia Engineering, 172, 505-512.
https://doi.org/10.1016/j.proeng.2017.02.059.

Kobzan, S. M., & Pomortseva, O. E. (2023) Real Estate Market of Ukraine. Practical Aspects and
Trends. Springer. Part of the book series: SpringerBriefs in Geography, 146 p.
https://doi.org/10.1007/978-3-031-31248-9 [in English].

Lu, B, Ge, Y., Shi, Y., Zheng, J., & Harris, P. (2023). Uncovering drivers of community-level
house price dynamics through multiscale geographically weighted regression: A case study of
Wuhan, China. Spatial Statistics, 53, 100723. https://doi.org/10.1016/j.spasta.2022.100723.

Platforma onlaijn-ogoloshen «DIM.RIA» [Online classifieds platform «DIM.RIA»]. Retrieved
from https://dom.ria.com/uk/nedvizhimost/kharkov/. (2025, August, 10).

Pomortseva, O. E, Kobzan, S. M., Kin, D. O., & Pankiv, V. V. (2024). Some aspects of modelling
a real estate decision-making expert system based on GIS. GeoTerrace-2024.
https://doi.org/10.3997/2214-4609.2024510031 [in English].

Pomortseva, O. E., Kobzan, S. M., Shapochkin, O., & Panteleeva, N. B. (2023). Real Estate
Market Research in Ukraine. New Trends in 2023. GeoTerrace-2023, Vol. 2023.

https://openreviewhub.org/geoterrace/paper-2023/real-estate-market-research-ukraine-new-
trends-2023 [in English].

Wu, L., Zhang, Y., Wei, Y., & Chen, F. (2022). A BP neural network-based GIS-data-driven
automated valuation framework for benchmark land price. Complexity, 2022 (1), 1695265.
https://doi.org/10.1155/2022/1695265.

International Conference of Young Professionals “GeoTerrace-2025”
6-9 October 2025, Lviv, Ukraine



