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Abstract: Demand forecasting is a key component in management decision-making, because
customer demand for goods and services is not constant over time and fluctuates under the
influence of various factors. This issue is more important in government organizations; in this
regard, the post office, as one of the government service organizations, is directly faced with
high demand volumes and significant fluctuations, especially in the field of postal parcel
distribution. Therefore, providing an accurate and reliable forecasting model for the number of
incoming postal parcels plays an important role in improving human resource planning,
operation scheduling, and cost control. Accordingly, the main objective of this research is to
introduce and evaluate a suitable model for predicting the number of postal parcels arriving at
the post office. The innovation of this research is in identifying and considering new event-
driven and environmental variables such as the impact of pandemics including COVID-19 and
its resulting restrictions, online sales festivals, exhibition events, and school reopening. In this
research, the General Post Office of Khorasan Razavi Province was selected as the study case.
Historical data related to the number of incoming postal packages for 18 consecutive months
was extracted on a daily basis, and the forecasting process was carried out using three common
forecasting approaches including time series analysis, regression analysis, and artificial neural
network. The results of comparing the performance of the models show that the feedforward
neural network model, when the weekend is removed from the data, has the lowest error rate
compared to other models. After that, the ARIMA time series model and finally the regression
model with time series components are ranked next.

Introduction: Demand forecasting is a fundamental component in the management and
planning of organizations, because its results directly affect decisions related to capacity
planning, resource allocation, employee task design, infrastructure development, and cost
control. In real environments, demand is always accompanied by uncertainty, and even the
most accurate and costly forecasting models cannot fully correspond to reality. Therefore, the
main goal of organizations is not to achieve a completely error-free forecast, but to use a model
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with acceptable accuracy, appropriate stability, and applicability in operational conditions; a
model that can lead to increased efficiency and reduced organizational costs. Demand changes
have become one of the main challenges for managers in service organizations today. Increased
market dynamics, changing customer behavior, and environmental shocks have caused short-
term and long-term planning to require constant revision. In such circumstances, demand
forecasting is a key lever for improving organizational performance and reducing unwanted
fluctuations in planning. The Post Office, as one of the most important government service
organizations, is directly confronted with changes in the volume of demand for postal services.
The expansion of e-commerce, changing consumer purchasing patterns, and the increasing
dependence of businesses on logistics services have led to a significant growth in postal parcel
delivery. Accurate forecasting of postal demand is of particular importance, because a portion
of postal items must reach customers within specific time frames and in accordance with
specific occasions, and any delay can lead to dissatisfaction and a decrease in public trust.

Materials and Methods: The present study is classified as applied research in terms of its
purpose. In this framework, the principles, tools, and methods developed in the scientific
literature on demand forecasting and time series analysis are used to provide a practical and
applicable solution in a real service organization. In terms of data collection, the present study
is classified as descriptive research due to the use of real historical data. Therefore, the present
study is considered descriptive-survey and correlational in terms of method. Regression
analysis, time series models, and neural networks are also used to explain and predict the
relationships between variables and evaluate their predictive power. The data collection method
in this study is based on a combination of quantitative data and qualitative information. The
subject of this study is the General Post Office of Khorasan Razavi Province. This office acts
as the main center for receiving, processing, and distributing all incoming postal packages to
the province and plays a pivotal role in the regional postal service chain. In the data analysis
section, after preparing, cleaning, and initially reviewing historical data, various forecasting
methods are used, including regression analysis with time series components, ARIMA time
series models, and neural network-based models. In summary, the methodology of the present
study, relying on its applied nature, descriptive-correlation approach, use of real organizational
data, and simultaneous application of several forecasting methods, attempts to provide a
coherent, scientific, and reliable framework for forecasting postal package demand and
improving planning and resource allocation processes in a large service organization.

Results and Discussion: The findings of this study are the result of analyzing real data on the
number of postal packages received by the General Post Office of Khorasan Razavi Province
and comparing the performance of three common forecasting approaches, including time series
analysis, regression analysis, and artificial neural networks. The data used were extracted daily
and in consecutive intervals for 18 months and, after performing the necessary preprocessing,
were used to fit and evaluate the models. The results of the initial analyses showed that the
demand for postal services in the period under study has non-stationary behavior, a clear trend,
and significant seasonal patterns. Also, short-term fluctuations and cross-sectional shocks were
observed in the data, which indicate the impact of environmental, economic, and event-related
factors on the number of postal packages received. Additional studies based on literature review
and expert interviews indicated that variables such as restrictions due to the COVID-19
pandemic, online sales festivals, special calendar events, school reopenings, exhibitions,
exchange rate fluctuations, inflation rates, and changes in imports can play an important role
in increasing or decreasing the volume of demand for postal services.

Conclusions: The final comparison of time series, regression analysis, and feedforward neural
network models indicates that although all three approaches are capable of forecasting postal
service demand, the feedforward neural network model has a significant advantage in terms of
accuracy and stability of performance. This conclusion indicates that in dynamic and unstable
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environments such as postal services, where demand is affected by diverse and nonlinear
factors, the use of intelligent models can lead to significant improvements in forecast accuracy
and, consequently, improved management decisions.

Keywords: Demand Forecasting, Postal Services, Time Series, Regression, Artificial Neural
Network.
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