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This article develops an approach for the predictive analytics of stochastic factors
in the medium-term planning of order-based mechanical engineering production.
The study identifies key input parameters for planning and classifies them by their
degree of uncertainty, focusing on those with strong stochasticity. The core problem
addressed is the need to accurately estimate strongly stochastic parameters such as
job labor intensity, spare parts demand, and equipment failure rates, given the limited
historical data, which is typical for unique, low-repeatability order-based production.
The research justifies the application of Generalized Additive Models for Location,
Scale and Shape as a suitable tool. This approach allows for estimating not only the
expected values but also the parameters of the probability distributions for these
variables, enabling flexible risk management during planning. For each key stochastic
factor, appropriate distribution families and sets of covariates are proposed. Labor
intensity is modeled using the Beta distribution, spare part demand through a Weibull
and subsequent Poisson — Weibull distribution, and equipment failure rates also via the
Weibull distribution. The proposed predictive analytics models are computationally
efficient, which allows to use it without a meaningful impact on the timing of planning
process. The main limitation is the necessity of historical data, but the chosen model
class is designed to work effectively with limited datasets. It is concluded that
the proposed approach facilitates the creation of robust, risk-aware medium-term
production plans.
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