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Objective: Examining and prioritizing different methods of demand
forecasting in the supply chain of the 9th Supply Class of the Islamic
Republic of Iranian Army Land Forces.

Methods: real-world data related to the demand for these items were
collected for two units. Five forecasting methods were used to analyze
demand patterns: moving average, weighted moving average, exponential
smoothing, adjusted exponential smoothing, and linear regression. The
performance of the methods was evaluated using the Mean Absolute Error
(MAE) and Mean Squared Error (MSE) metrics, and statistical differences
between them were assessed using ANOVA and Tukey's tests. The research
method employed is a descriptive comparison, in which we compared
demand forecasting methods based on two variables without considering
the cause-and-effect relationship between the variables.

Findings: The results indicated that for three items (light tires, heavy tires,
and light batteries), the linear regression method had the lowest error, while
for the fourth item, heavy batteries, the best performance was related to the
moving average method. The ANOVA test for the three items showed that
there was no significant difference between the methods, but for heavy
batteries, a significant difference was observed.

Conclusion: The results indicated that it is best to choose the appropriate
forecasting method based on the type of item and its demand pattern.
Although the linear regression method often showed. Therefore, a thorough
evaluation of the characteristics of each type of item and its operating
environment is key to successfully improving forecasting processes in the
supply chain.
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Extended Abstract

Introduction

Demand forecasting plays a pivotal role in the efficiency and resilience of supply
chains, particularly within military logistics systems. In the context of the Islamic
Republic of Iran Army, the supply chain for Class 9th Supply Class logistics
items—comprising spare parts and equipment—must operate with high accuracy
to prevent both inventory shortages and excess stock, which can lead to operational
delays and resource wastage. Prior research has explored various forecasting
methods, ranging from traditional statistical models to modern Al-based
approaches. However, there remains a lack of consensus on the most effective
method tailored for military logistics, especially for the specific demands of Class
9th Supply Class items. Several studies indicate that demand patterns are often
irregular and influenced by operational events, political situations, and
environmental factors, complicating predictive accuracy. Consequently, this study
aims to evaluate and prioritize demand forecasting techniques for supply chain
management in the specific context of the 9th Supply Class of the Iranian Army
Land Forces.

Methodology

This research employs a descriptive, comparative approach grounded in
quantitative analysis. Data collected from two military units over six half-year
periods (from October 2020 to September 2023), focusing on demand for key
items such as tires and batteries (both light and heavy variants). The study
compares five forecasting methods:

Moving Average (MA)

Weighted Moving Average (WMA)

Exponential Smoothing (ES)

Modified Exponential Smoothing (MES)

Linear Regression (LR)

The performance of these methods was assessed using two key error

metrics:

1 .
Mean Absolute Error (MAE) : MAE = ;Z}Lllyl —yln

Mean Squared Error (MSE): MSE = i, (Yi-1)

n
Parameters for each model were optimized using grid search and validation
techniques to minimize errors. The analysis also involved statistical testing to
determine the significance of performance differences:
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Analysis of Variance (ANOVA)

Tukey’s Post Hoc Test

The comparison aimed to identify the most accurate prediction method for each
item category, considering demand patterns unique to each.

Results

The demand forecasting results reveal varying performance across different items.
For most products, the linear regression model yielded the lowest error, but some
items favored simpler models like moving averages. Detailed results are
summarized in the following tables.

Table 1: Forecasting Performance for Light Tires (Unit 1)

Method MAE MSE

Moving Average 30 1064

WMA28 1032

Exponential Smoothing 23 662

Modified Exponential 22 610

Linear Regression 16 370

Observation: Linear Regression outperforms other models with the lowest MAE
and MSE.

Table (1): Forecast and Evaluation of Light Tire Quantity — Unit 1

Forecast Forecast | Forecast | Forecast Actual
Forecast using using using using using Consumption| Time
Linear Adjusted Simple | Weighted | Moving of Light Periods Row
Regression Exponential | Exponential | Moving | Average Tires (Units)
Smoothing | Smoothing | Average 1)
Second
45 * * * * 32 Half of | 1
1400
First
45 32 32 * * 40 Halfof | 2
1401
Second
46 34 34 * * 52 Halfof | 3
1401
First
46 39 37 44 41 68 Halfof | 4
1402
Second
47 46 43 58 53 69 Halfof | 5
1402
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Forecast Forecast | Forecast | Forecast Actual
Forecast using using using using using Consumption | Time
Linear Adjusted Simple | Weighted | Moving of Li ﬁ)“ Periods Row
Regression Exponential | Exponential | Moving | Average Tires (LQJ]nits)
Smoothing | Smoothing | Average Q)
First
48 52 49 65 63 16 Halfof | 6
1403
Second
48 43 42 42 51 * Halfof | 7
1403
First
49 32 34 19 42 * Halfof | 8
1404
Mean
16 22 23 28 30 * Absolute| 9
Error
Mean
370 610 662 1032 1064 * Squared | 10
Error

Summary of Statistical Tests:

The ANOVA results indicated that for light and heavy tires, differences among
methods were not statistically significant (p > 0.05), but for heavy batteries, there was
a significant difference (p < 0.05). Post hoc tests confirmed linear regression as the most
consistent method overall, whereas for some items like heavy batteries, moving averages
can compete effectively.

Discussion and Conclusions:

The analysis demonstrates that no one-size-fits-all forecasting method exists for military
supply chain items. For items such as light and heavy tires, linear regression, capturing
linear demand trends, provided the most accurate predictions. Conversely, for specific
items like heavy batteries, simple moving average models performed comparably or better,
likely due to demand volatility or irregularity.

This suggests that selecting an appropriate forecasting method should involve an
analysis of demand pattern characteristics in conjunction with operational
environment factors. Relying solely on traditional models without contextual
adjustments may lead to suboptimal inventory decisions, potentially causing
shortages or excess stock.

Furthermore, the integration of advanced models like machine learning could
improve forecast accuracy, especially in situations with complex demand
behaviors influenced by unpredictable external factors.
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