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Modern transportation infrastructure design in Ukraine relies on the use of
economic and mathematical modeling and digital technologies, which are
essential for improving the accuracy of planning and justifying investment
decisions.

One of the most important and complex stages in developing a feasibility
study (FS) is forecasting the operating costs over the entire project lifecycle, as
these costs directly affect its payback period and economic efficiency.

The aim of this work is to research and develop methodological approaches
to automated operational forecasting of specific operating costs for maintaining
station infrastructure.

The study was based on the method of multivariate correlation and
regression analysis [1,2]. The forecasting system relies on identifying causal
relationships between macroeconomic indicators and unit maintenance costs for
railway stations.

To improve the accuracy and quality of the model, a time-lag approach
(shifted back by one year) was applied to the currency factor, which allowed for
a more accurate accounting of the real effect of devaluation processes on the
cost structure.
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At the initial stage of the study, the impact of the U.S. dollar exchange rate
[3], global oil prices [4], and wage levels on the unit costs of railway station
infrastructure was analyzed.

In the process of solving the constructed economic-mathematical model, a
very close direct relationship was established between costs and the exchange
rate as well as labor costs (corresponding correlation coefficients » =0,964 and
r=0,979). The results of the correlation analysis demonstrated that the most
significant factors, which are very closely linked to the costs of maintaining
station infrastructure, are the U.S. dollar exchange rate and labor costs. The
price of oil proved to be statistically insignificant for this model (» =—-0,265)
and was excluded from further calculations for the construction of a new
economic-mathematical model.

Based on the constructed model and the consensus forecast of the Ministry
of Economy of Ukraine [5], three scenarios were developed for forecasting the
specific operating costs of maintaining one kilometer of station infrastructure
per hour for the years 2025-2027:

1. Optimistic: projects a gradual increase in costs (to 98.75 UAH/km-hour
by 2027) provided that macroeconomic indicators stabilize;

2. Base: the expected cost level in 2027 will be 106.39 UAH/km-hour;

3. Pessimistic: forecasts a rise in costs to 116.25 UAH/km per hour in 2027
due to significant devaluation and a sharp increase in wages.

Thus, forecasting the specific operating costs of maintaining one of the most
critical components of Ukraine’s railway infrastructure system (station
infrastructure) by combining methods of economic-mathematical modeling and
extrapolation forecasting with modern computer technologies ensures a high
degree of calculation accuracy (the average model approximation error is 5.5%).
The results of this study are important for corporate logistics, as they will enable
the reasonable determination of future costs, the assessment of financial risks,
and the identification of optimal management decisions when developing
current and medium-term railway operation plans as well as its development
strategy.
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