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Abstract

The research aims to study the possibility of using predictive models based on artificial
intelligence techniques to reduce the impact of uncertainty and improve the accuracy of cost
calculations when preparing flexible budgets, through an applied study on the General
Company for Vegetable Oil Industries for the period 2020-2024. I see that industrial
companies have problems when they make budgets because raw material prices go up and
down production rates change and the economy is uncertain. The research used an analytical
approach to look at the companys financial statements. The research used models such as
artificial neural networks, multivariate regression and random forests to forecast variable
costs and fixed costs. The predictive models gave accurate results, than traditional methods.
The results of the application of these models were also analyzed and compared to the
company's previous budgets to determine the extent to which the accuracy of the estimates
was improved and the differences between actual and expected costs were reduced. I read the
study. Saw that using predictive models that use artificial intelligence helps cut the gap
between the real costs and the expected costs. The predictive models can look at a lot of the
financial data. The predictive models find patterns and hidden links, between the factors that
affect costs. The predictive models also make the flexible budgets better. The predictive
models give guesses of the variable and the fixed costs. The predictive models let the
management move the money efficiently. The predictive models let the management plan the
production better. The use of predictive models also reduces the impact of uncertainty on
financial decisions, as it provides the company with predictive tools that help adapt to
unexpected economic and operational changes, such as volatility in raw material prices or
sudden changes in demand, enhancing the flexibility of financial planning and reducing the
risks associated with making decisions based on inaccurate estimates.
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Introduction

Flexible budgets are a tool in modern financial management. Flexible budgets let companies
adjust to the changes in the economy and, in the operations. Flexible budgets let financial
estimates be adjusted again to match the activity levels. This helps companies plan finances
better and make decisions with data. However industrial companies face challenges when
industrial companies prepare flexible budgets. Industrial companies deal with raw material
price swings product demand shifts and unexpected operational cost spikes. I have seen
industrial companies struggle with these issues in life. I see that the challenges cause gaps,
between the actual costs and the projected costs. The gaps hurt the accuracy of the planning
and the efficiency of the decision-making. In years the Al has become a useful tool to fix the
challenges. The Al works with models. Predictive models look at the data and the financial
transactions. Predictive models then predict the costs and the future revenues more
accurately. The models have the ability to find patterns in data.

The models can adjust to environment factors.

The models lower the impact of uncertainty.

The models make the companys financial planning more flexible.

I aim to find ways that Al-based predictive models can make cost calculations more accurate
when preparing budgets.

I will do a study of the General Company, for Vegetable Oil Industries for the period 2020
to 2024. The study also tries to see the impact of applying these models on reducing the gap,
between costs and expected costs. The study also tries to see the impact of applying these
models on improving planning. The study also tries to see the impact of applying these
models on providing a model that other industrial companies can use in similar economic
environments. The importance of the research lies in its ability to provide scientific and
practical solutions to the problem of inaccuracy in the preparation of flexible budgets, in a
way that contributes to enhancing the efficiency of financial planning and reducing financial
waste resulting from inaccurate estimates, as well as enhancing the competitiveness of
industrial companies by supporting strategic decisions based on accurate data and advanced
predictive analytics.

First Topic: Research Methodology and Previous Studies

1-1- Research Methodology:

The research methodology includes both the research problem, its importance, its objectives
and hypothesis, in addition to the research community and sample, as well as its scientific
methodology followed.

1.1.1. Research Problem:
The accuracy of budgeting is a big challenge for industrial companies. The General Company
for Vegetable Oil Industries also faces that challenge. The differences between projected
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costs hurt the effectiveness of financial planning. The differences, between projected costs
also hurt administrative and economic decision-making. Raw material prices change all the
time. Production volumes go up and down. Product demand can shift suddenly. Those factors
make it hard to predict costs accurately. When flexible budgeting does not predict costs well
the company cannot move resources efficiently. I have seen that relying on methods of
flexible budgeting such as methods based on past experience or historical averages is not
enough to keep up with rapid changes, in the economic and industrial environment.

Traditional methods of budgeting often give inaccurate cost estimates. Inaccurate cost
estimates affect the quality of decisions and management decisions. Inaccurate cost estimates
can cause waste or underuse of resources. So I need tools that use data analysis. Data analysis
tools can lower the effect of uncertainty. Can raise the accuracy of financial estimates. When
I read studies I see that Al-based predictive models can process the large amount of the
financial and operational data. I notice that Al-based predictive models spot patterns and
hidden links between the cost-influencing variables. I find that Al-based predictive models
give accurate estimates, than the traditional methods. Therefore, the research problem lies in
the following: How can the General Company for the Vegetable Oil Industries use Al-based
predictive models to reduce the differences between actual and projected costs when
preparing flexible budgets, improve the accuracy of financial planning, and reduce the impact
of uncertainty on administrative and financial decisions?

1.1.2. The importance of the research:

1. The research matters because industrial companies need financial planning and flexible
budgets. Raw material prices keep changing. Demand keeps shifting. Economic challenges
appear unexpectedly. The research looks at the General Company, for Vegetable Oil
Industries. The research offers a model. The model helps financial management work
efficiently. The model also cuts waste that comes from cost estimates. The importance of the
research shows up in the following:

2. The research contributes to reducing the impact of financial uncertainty on management
decisions, through the use of Al-based predictive models, which enable the analysis of
historical and operational data more efficiently, and predict future costs more accurately
compared to traditional methods. This enhances the company's ability to make financial and
strategic decisions based on science and reliability.

3. The research gives a tool, for building budgets that can be adjusted as the business changes.
Artificial intelligence improves estimates of fixed costs. Artificial intelligence also updates
budgets when activity or production changes. Artificial intelligence makes financial planning
more flexible. Artificial intelligence helps the company adapt to changing conditions.

4. Research helps the company raise efficiency and cut financial waste that comes from the
gap, between actual costs and expected costs. Research offers an application model that
similar industry companies can use. Similar industry companies can use the research results
to improve the planning of the similar industry companies improve the operational planning
of the similar industry companies and raise the market competitiveness of the similar industry
companies.
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5. Research is of scientific importance, as it contributes to enriching academic knowledge in
the field of financial management and flexible budgeting, by integrating artificial intelligence
and predictive analysis techniques in the field of budgeting, and providing a clear practical

guide that links theory and practice in a real industrial environment.

1.1.3. Research Objectives:

This research aims to explore the possibilities of using Al-based predictive models to
improve the accuracy of flexible budgeting and reduce the impact of financial uncertainty,
through an applied study on the General Company for Vegetable Oil Industries for the period
2020-2024. The research objectives are divided into main objectives and sub-objectives as
follows:

First: The main objectives: they are as follows:

1. Assess the impact of financial uncertainty on the accuracy of flexible budgeting in the
General Company for Vegetable Oil Industries, and analyze the differences between actual
and projected costs for the period 2020-2024.

2. Explore the potential for Al predictive models to improve the estimation of variable and
fixed costs when creating flexible budgets.

3. Provide an integrated application model for the company to add Al technologies to the
budgeting process. The integrated application model reduces the risks caused by
Inaccuracies, in estimates.

Second: Sub-Objectives. Sub-Objectives are as follows:

1. Analyze the Company's operational and financial statements for the period 2020-2024 to
identify the factors affecting costs and assess their impact on the accuracy of the budgets.

2. Compare the results of models with the results of traditional methods of preparing flexible
budgets. Determine the extent to which the accuracy of estimates has improved.

3. Identify the economic and operational benefits resulting from the use of predictive models,
such as reducing financial waste, improving resource allocation, and enhancing the
company's ability to adapt to economic changes.

4. Propose practical mechanisms and recommendations for the mainstreaming of the use of
forecasting models in other industrial companies operating in similar environments, thereby
enhancing the efficiency of financial planning and decision-making effectiveness.

1.1.4. Research Hypotheses:

1. From my perspective the research rests on a hypothesis. From my perspective the main
hypothesis says: the use of Al based models when preparing flexible budgets reduces the gaps
between actual costs and forecast costs. From my perspective the use of Al based models also
improves the accuracy of financial planning for the General Company for Vegetable Oil
Industries, for the period 2020-2024. From my perspective the following sub-hypotheses
emerge from this hypothesis:

1. There is a positive correlation between the application of predictive models of Al and the
improvement of the accuracy of variable and fixed cost estimation in flexible budgets.

2. In my view the use of models helps lower the impact of financial uncertainty. Predictive
models also help a companys management and the companys financial decisions.
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3. T have seen Predictive models rely on the analysis of operational data more, than traditional

methods. I have seen Predictive models improve the efficiency of resource allocation and cut
waste.

4. Predictive models let a company adapt to changes. Predictive models help the company
handle market fluctuations faster and more effectively.

5. Apply a practical forecasting model that can be generalized to other industrial companies
to improve the accuracy of flexible budgets and increase competitiveness.

1.1.5. Research Population and Sample:

we notice that the research community includes all the companies that work in Iraq. The
industrial companies work in industrial sectors such as the food sector, the chemical sector
and the engineering sector. In my view the research community was chosen because the
industrial sector helps the economy. I see that the industrial companies all face the challenges,
with flexible budgeting and cost management. I chose The General Company for the
Manufacture of Vegetable Oils as a sample for the study for reasons. One reason is that The
General Company for the Manufacture of Vegetable Oils is a known food industrial company
in Iraq. Another reason is that The General Company for the Manufacture of Vegetable Oils
has a combined operational record for 2020 to 2024. The General Company, for the
Manufacture of Vegetable Oils record makes it easy to look at data and use predictive models.
In my view the company faces challenges because raw material prices swing and production
volumes shift. The company is a model for studying how Al predictive models affect the
accuracy of flexible budgeting. The company gives access to the financial data that are
needed to use predictive models and to look at the differences, between actual costs and
projected costs. Thus, the General Company for the Manufacture of Vegetable Oils
represents an appropriate sample of the Iraqi industrial environment, and the results of the
study can be generalized to other industrial companies operating in similar conditions.

1.1.6. Research Methodology:

Analytical method used in this study. The descriptive-analytical method proved the choice
for studying the relationship between the use of predictive models based on artificial
intelligence and the accuracy of preparing flexible budgets. The descriptive-analytical
method also allowed me to analyze the impact of the use of models based on artificial
intelligence on costs and financial decisions in the General Company for the Manufacture of
Vegetable Oils, for the period 2020-2024. The approach collects data from sources. The
approach can take data that's primary or secondary. The approach can use the company’s data
and the company’s financial data. The approach can use the company’s reports. The approach
can use information from past budgets. The approach can use studies and research. When I
use the approach I see the data from places. The descriptive-analytical approach sorts the
data by the criteria that the researcher sets. The descriptive-analytical approach puts the data
in order. The descriptive-analytical approach helps the researcher see patterns in costs and
budgets. The descriptive-analytical approach helps the researcher see trends in costs and
budgets. The descriptive-analytical approach lets the researcher study changes over time. The
descriptive-analytical approach lets the researcher study changes, over time. By carefully
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analyzing this data, the researcher can identify the factors affecting the differences between

actual and projected costs, and assess the effectiveness of Al predictive models in improving
the accuracy of financial estimates.

1-2- Previous studies and the contribution of the current research:

During this paragraph, previous studies related to the current research topic will be discussed,
in addition to explaining the contribution of the current research and the extent to which it
differs from previous studies.

1.2.1. Previous Studies:

Previous studies related to the current research topic can be clarified through the following:
1. Anderson & Miller 2024 titled "Predictive Analytics in Budgeting: Al Applications in
Manufacturing Firms": Predictive Analytics in Flexible Budgeting: Al Applications in
Manufacturing Firms set out to explore the role of Al based predictive analytics in improving
the accuracy of flexible budgets for industrial firms. Predictive Analytics in Budgeting: Al
Applications in Manufacturing Firms built a predictive model that can estimate variable and
fixed costs more accurately than traditional methods. Predictive Analytics in Budgeting: Al
Applications, in Manufacturing Firms also examined how those models affect financial and
management decisions. The study tried to see if the model works in industrial settings. The
study tried to find the technical challenges that come with using artificial intelligence in
budgeting. The results showed that the Al-based predictive model improves cost accuracy.
The improvement can be up to twenty percent compared to methods. The study showed that
combining data with Al technology reduces the impact of uncertainty, on financial decisions.
The study showed that the AI technology helps allocate resources efficiently. The study
proved that the practical use of models needs the training of employees in modern analysis
tools. The study also proved that the results from models can be used by other industry
companies. The results from models give industry companies real improvements, in financial
planning.

2. A study (Nguyen, Tran & Le 2024) entitled "Al-Based Predictive Models for Cost
Management in the Food Industry": I read that the study set out to create and test an Al-based
model that helps food companies manage costs. I read that the researchers gathered
production, procurement and operational cost data to build an Al-based model that can predict
future costs with high accuracy. I read that the researchers compared the Al-based model,
with traditional budgets. The study also tried to find out how these models change waste and
how these models make financial planning more flexible for companies. The results showed
that predictive models cut the gap, between what companies spend and what companies
expected to spend. Predictive models also make budgets better. The study also showed that
artificial intelligence helps companies deal with raw material price changes. Artificial
intelligence also lowers the risks that come from wrong estimates. I think the findings are
clear. I think the researchers said that food companies should use models more widely.
Predictive models improve efficiency. Predictive models increase competitiveness.

3. A study (Kumar & Patel 2024) entitled "Machine Learning Techniques for Cost Estimation
in Industrial Budgeting": I read the study and see that the study set out to look at how machine
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learning techniques can make cost estimation in flexible budgets of industrial firms. The study
tested models, such as multivariate slope and random forests to look at past cost and
production data and to predict future costs more accurately. The study also measured how
well the models reduced the gap, between costs and projected costs. The results showed that
predictive models give estimates of variable and fixed costs. Predictive models cut gaps
between projected and actual costs by fifteen to twenty percent. Adding machine learning, to
budgeting also makes financial planning more accurate and cuts financial waste. The study

recommended that predictive models be used in companies to make industrial companies
more financially resilient and more competitive.

4. A study (Hernandez & Silva 2025) entitled "Integrating Machine Learning in Budget
Forecasting: Evidence from the Manufacturing Sector": The study tested how machine
learning works in budget forecasts, for industrial companies. The researchers built a model
that combined past production data past cost data and external economic variables. The
researchers measured how the predictive model improved the accuracy of estimates. I found
that the study also tried to give advice for companies, on how to use machine learning to
reduce the impact of financial uncertainty and to improve resource allocation. The results
showed that when companies add machine learning to budgets cost accuracy goes up by
fifteen to twenty five percent compared to traditional methods. Predictive models also give
information that supports the strategic and operational decisions. Predictive models cut the
wastage caused by the cost differences. In my opinion the study recommended that the
financial planning teams receive training, on intelligence technologies. In my opinion the
study also recommended that the financial planning systems incorporate intelligence
technologies gradually in the companies.

5. A study (Wang, Zhao & Li 2025) titled "Artificial Intelligence in Flexible Budgeting:
Enhancing Financial Planning Accuracy". The study looked at how artificial intelligence can
make financial planning more accurate for companies. The study also looked at how artificial
intelligence can help industrial companies create budgets. The researchers used neural
networks to examine cost and production data. The researchers used neural networks to
predict future costs. The study measured how predictive models reduce the impact of
uncertainty, on management decisions. I think this shows that intelligence and predictive
models can improve budgeting. The results showed that predictive models reduce the gaps
between actual and projected costs by 18%, and help improve the efficiency of the allocation
of financial resources and productivity. The study also showed that the integration of artificial
intelligence contributes to supporting strategic decision-making and reducing the risks
associated with economic fluctuations. The researchers recommended the development of
internal policies to facilitate the application of predictive models across all departments of
corporate financial planning.

6- A study (Lopez & Fernandez, 2025) entitled "Al-Powered Predictive Budgeting in
Manufacturing: Challenges and Opportunities": This study examined the potential benefits
and limitations of applying Al-based predictive models in the preparation of flexible budgets
within industrial companies. It focused on designing a predictive model that relies on the
analysis of operational and cost-related data, with the aim of evaluating its role in enhancing
the accuracy of financial planning processes. In addition, the study discussed a number of
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technical and organizational challenges that may arise when implementing artificial
intelligence in industrial environments. The findings indicated that predictive models

contribute significantly to improving cost estimation accuracy, reducing financial uncertainty,
and supporting both strategic and operational decision-making. Furthermore, the results
showed that challenges related to technical infrastructure and employee training can be
effectively addressed through targeted skill development programs and the adoption of
suitable Al technologies. Based on these findings, the study recommended the gradual
integration of predictive models into flexible budgeting systems to maximize financial and
operational efficiency.

1.2.2. The contribution of the current research and the extent to which it differs from
previous studies:

The current research seeks to provide a new scientific and practical contribution in the field
of using Al-based predictive models to improve the accuracy of flexible budgeting in
industrial companies, with a focus on the General Company for Vegetable Oil Industries for
the period 2020-2024. This research differs from previous studies in several basic aspects,
which are as follows:

1. Previous studies have focused on diverse industrial fields or specific food companies in
foreign environments, while the current research presents an applied study on a specific Iraqi
industrial company, providing a realistic local view of the impact of predictive models on
financial planning and flexible budgets in an Iraqi industrial environment, taking into account
local market conditions and economic fluctuations specific to the national industrial sector.
2. The current research adds a practical integration of predictive models with fully flexible
budget analysis, rather than just studying predictive models separately, where the impact of
using Al on reducing differences between actual and expected costs, improving the quality of
financial planning, and providing an applied model that can be generalized to other industrial
companies is analyzed.

3. The research provides a holistic, multi-tool approach, using various Al techniques such as
artificial neural networks, multivariate regression, and random forests, and compares their
results with traditional methods used in budgeting, providing a more accurate and
comprehensive scientific assessment of the level of improvement in financial estimates.

4. The research contributes to clarifying the relationship between artificial intelligence and
financial uncertainty management clearly, by measuring the impact of predictive models on
financial and strategic decisions, an aspect that most previous studies have not focused on in
detail, as many of them were limited to improving estimates only without studying their
impact on managerial and financial decision-making.

5. The current research can be considered as a practical reference for the Iraqi industrial
sector, as it provides practical results by local companies to develop flexible budget systems,
reduce financial waste, and increase competitiveness, making it different from previous
studies that have often focused on foreign environments.

27|Page



International Journal of Studies in Business Management, Economics and Strategies
Volume 5, Issue 2, February- 2026

ISSN (E): 2949-883X

Scholarsdigest.org

Second Topic: The Theoretical Aspect of the Research

2.1. The concept and importance of predictive models based on artificial intelligence
and their relationship to cost accounting:

Al based predictive models refer to the use of data analysis and machine learning methods
to predict future outcomes from the past and current data. Al based predictive models are a
tool for managing the financial and operational information. Al based predictive models let
the companies forecast the costs and revenues accurately. Al based predictive models also
reduce the need for the expertise or guesswork. I have seen Al based predictive models make
the work easier, for my team. These models can look at lots of data. Find patterns and hidden
links, between the financial and operational variables. These models make the managerial
and accounting decisions better (Lopez & Fernandez 2023: 47).

Predictive models are important because predictive models lower the effect of uncertainty
that comes from market volatility and sudden cost changes. Predictive models are essential
in cost accounting. I have read studies that show using models in industrial firms narrows the
gap, between actual costs and projected costs. Predictive models also improve a firm’s ability
to place productive resources in the best way (Nguyen, Tran & Le 2024: 110).

Predictive models make cost accounting more useful for looking at a company’s
performance. Predictive models can spot the gap, between planned costs and actual costs.
Can explain why the gap exists. Predictive models also let the company watch costs all the
time and find the places where efficiency can be better. By adding Al to the accounting
system a company can get more accurate financial reports and can forecast future expenses
better (Wang, Zhao & Li 2025: 79).

In my experience models support strategic decision making by providing cost and revenue
forecasts. Predictive models enable management to develop production and financial plans
based on those forecasts. Predictive models also let management analyze the impact of
factors such, as raw material prices and energy prices on costs. This analysis helps improve
the operational planning of industrial firms (Hernandez & Silva 2025: 70).

Predictive models help the flexible budgets work better. Predictive models let companies
change their budgets when production and costs actually change. Predictive models cut
waste. Make the accounting estimates more accurate. In my experience | have seen that
companies that use models can predict operational costs fifteen to twenty five percent more
accurately, than traditional methods (Ahmed & Farah 2024: 92).

In my experience models combine the operational data and the productivity data, with the
financial data. I have seen models allow the managers and the accountants to make good
decisions based on clear analytics. Predictive models make the combination of the financial
and the operational data an important part of the cost accounting. Predictive models help find
the spending sources and study how the bad spending sources affect the financial results
(Zhang, Li & Chen 2024: 105).

I find predictive models help make cost accounting more transparent and more accountable.
Predictive models give a view of how the costs are spread between the different departments,
in the company. Predictive models let the financial performance of each department be
watched separately. Predictive models improve the ability of management to make corrective
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decisions when cost deviations happen. Predictive models also raise the efficiency of

planning and strategic planning (Garcia & Ramirez 2025: 95).

Finally, Al-based predictive models are arguably a pivotal tool for the development of future

cost accounting, combining accurate predictability and integration with existing financial

systems, and providing companies with a competitive advantage in dynamic markets by

improving financial estimates, reducing risks associated with financial uncertainty, and
enhancing operational efficiency and productivity (Martinez & Lopez, 2025: 88).

2.2. Uncertainty and its relationship to the accuracy of cost calculation when preparing
flexible budgets:

Uncertainties in the environment show the ongoing changes in raw material prices the swings
in product demand and the shifts in economic policies. Uncertainties in the environment
directly affect the accuracy of cost estimation when preparing flexible budgeting. Financial
projections become less reliable. I notice that recent studies show companies, in
environments have more trouble controlling costs and allocating resources effectively.
Recent studies indicate that companies increasingly rely on analytical models to enhance the
accuracy of financial forecasting (Alvarez & Moreno, 2022: 33). Understanding uncertainty
plays a critical role in identifying discrepancies between planned and actual costs, as such
variances directly influence both financial and operational decision-making. Sudden
fluctuations in raw material prices or energy costs, for example, often lead to significant
deviations from planned budgets. These deviations make it necessary to update budgets
dynamically through the use of advanced financial analysis techniques (Patel & Rao, 2023:
91). Moreover, uncertainty poses a major challenge to long-term planning, as traditional
budgeting approaches lack the flexibility needed to respond to unexpected economic
changes. Several studies have shown that reliance on conventional cost estimation methods
reduces forecasting accuracy, which in turn leads to inefficient resource allocation and
increased financial waste(Fernandez & Lopez 2022: 58).

Uncertainty drives financial risk. In my work I see that sudden changes, in sales or production
create cost gaps and revenue gaps because uncertainty shifts the numbers. To fight
uncertainty we should add analysis tools and statistical models to flexible budgeting. Those
tools and models lower the impact of uncertainty. Make financial estimates more accurate
(Wang & Li2023: 107).

Uncertainty conditions force the need to look at scenarios when preparing flexible budgets.
Uncertainty conditions create cost and revenue scenarios based on potential economic
variables (Singh & Mehta 2024:76). Management can compare the outcomes of each
scenario. Management can make informed decisions to cut the risks that come from the cost
deviations.

Uncertain conditions also affect the forecast of fixed costs because operating expenses keep
changing due to internal and external factors. [ use models to predict the changes, with higher
accuracy. Higher accuracy improves the quality of budgets and raises the accuracy of costing
(Cheng & Zhao 2024: 92).

Uncertain circumstances help create financial control mechanisms. Financial control
mechanisms let you watch the differences between costs and projected costs all the time and
29|Page



International Journal of Studies in Business Management, Economics and Strategies
Volume 5, Issue 2, February- 2026
ISSN (E): 2949-883X

Scholarsdigest.org

financial control mechanisms let you act quickly when the differences happen. Link financial
risk analysis to budgets. Linking financial risk analysis to budgets cuts financial waste.
Linking financial risk analysis, to budgets improves resource allocation (Rodriguez & Silva

2025: 69).

Recent evidence suggests that integrating Al and predictive analytics with flexible budgets
is the perfect solution to deal with uncertainty, as it provides accurate cost and revenue
forecasts. This enhances the ability to make strategic financial decisions and increases the

effectiveness of financial planning for industrial companies (Torres & Garcia, 2025: 81).

2-3- Steps to use Al-based predictive models to reduce the impact of uncertainty and
improve the accuracy of cost calculation when preparing flexible budgets :

The economy is volatile and changing. The companies face challenges because of financial
and operational uncertainty. The uncertainty hurts the accuracy of cost estimates and flexible
budgeting. I think Al-based predictive models are useful. Al-based predictive models let the
companies examine past and current data. Al-based predictive models let the companies
forecast costs more accurately. These models help reduce the gaps between actual and
projected costs, and enable management to make financial and operational decisions based
on accurate data, increasing the efficiency of resource allocation and reducing financial waste
(Hussein & Al-Samarrai, 2022: 50)> Here are the most important practical steps to use these
models to improve flexible budgets:

Step 1: Collect historical and operational data:

The process begins by gathering all data related to costs, production, sales, and operating
expenses for previous periods. This includes monthly and annual financial statements,
production records, raw material prices, and labor costs. The quality of the underlying data
is crucial because the accuracy of the forecast depends on its completeness and reliability.
Using accurate data allows the model to identify real patterns and provide more reliable
estimates, as illustrated by the following equation. (El-Banna & Farouk, 2023: 112)

D ={d1,dz2,..........dn}
Whereas:
D ¢ Historical dataset.
di ¢ Data for each separate record.

Step 2: Data Cleaning and Processing:
This step involves reviewing the data, correcting errors, and addressing missing or anomalous
values. Impure data can lead to biased results or poor prediction accuracy. Preprocessing
techniques, such as replacing missing values, removing anomalous data, and standardizing
data formats, are used to ensure data quality, thereby enhancing the reliability of predictive
estimates. This can be illustrated by the following equation.: (Rahimi & Tavakoli, 2023: 89)
D’ = Clean(D)

Whereas:

D’ ¢ Data after cleaning.

Clean(D) : Pretreatment process.

30|Page



International Journal of Studies in Business Management, Economics and Strategies
Volume 5, Issue 2, February- 2026

ISSN (E): 2949-883X

Scholarsdigest.org

Step (3): Classification of Financial and Operational Variables:

Independent and dependent variables that affect costs, such as fixed and variable costs,
production volume, raw material prices, and labor are identified. Correctly classifying
variables allows the model to understand the relationships between these factors and future
costs, and increases the accuracy of forecasting in the preparation of flexible budgets, and
this can be illustrated by the following equation: (Kati & Omar, 2024: 68)

Y = f(X1,X2, ......... Xm)
Whereas:
Y ¢ Future costs.
Xi ¢ Variables influencing.

Step 4: Choose the Right Predictive Model:
Based on the nature and size of the data, the optimal predictive model such as artificial neural
networks, multivariate regression, or random forests is chosen. The choice of the model
depends on the ability of each technology to handle complex data, recognize nonlinear
patterns in costs, and ensure accurate forecasts, which can be illustrated by the following
equation: (Nasser & Hadi, 2023: 95)

Y = Model(D’,0)

Whereas:
Y Predictions.
D’ :  Data after cleaning.
0 Model parameters.
Model
(D('), 9; The right predictive model.

Step 5: Train the model on historical data:
The model is trained using historical data so that it recognizes past patterns and trends in
costs and production. Good training allows the model to accurately predict future costs, helps
improve the accuracy of flexible budgets and reduces gaps between planned and actual costs,
and this can be illustrated by the following equation: (Taylor & Kim, 2024: 101)

0 = Train(D")

Whereas:
0 Optimal values of model parameters after
training.
D' :  Data after cleaning.
Train (D) :  Data after cleaning that has been trained.

Step 6: Test the model and verify its accuracy:
After training, the model is tested using a dataset that was not used during the training to
ensure the reliability of the predictions. This step is important to detect any biases or errors,
and to ensure that the model is able to provide accurate forecasts in different operational
conditions, and this can be illustrated by the following equation: (Dabbagh, 2023: 77)
Error = Test(Y*, Yactual)

Whereas:

Error :  Predict the difference from actual values.
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A

Y :  Predictions.

Yactual : Actual data before the test.
Step 7: Apply the model in preparing flexible budgets:
The predictive model is used to accurately estimate future costs, allowing management to
dynamically adjust budgets according to actual changes in production and costs. This helps
reduce gaps between planned and actual costs and increases the flexibility of financial
planning, as illustrated by the following equation: (Fermi & Maharani, 2024: 82)

Budgetadjusted = Budgetplanned + (Y" — Yplanned)

Whereas:
Budgetadjusted : Flexible budget reconciliation.
Budgetplanned : Flexible planned budgets.
Y :  Predictions.

Step 8: Continuous Performance Monitoring and Improvement:
After implementation, you should follow up on performance and analyze the deviations
between actual and projected costs. This information is used to continuously improve the
model, enabling flexible budgets to be continuously updated and to provide more accurate
estimates in the future, thus enhancing the ability to manage financial uncertainty, and this
can be illustrated by the following equation: (Khadafy & Yen, 2023: 69)

Onew = Update(0 *, Error)

Whereas:
Onew :  The overall goal of improvement.
ox Optimal values of model parameters after
training.
Error :  Predict the difference from actual values.
Update(0+,Error) .Pro.duct quality measured by performance
indicators.

2-4- The Role of Predictive Models Based on Artificial Intelligence in Reducing the
Impact of Uncertainty:

I have watched industrial companies deal with challenges because the financial and
operational uncertainty hits industrial companies. The financial and operational uncertainty
comes from changes in raw material prices changes in product demand and sudden shifts, in
the economy. The rise of intelligence technologies lets industrial companies use predictive
models to look at historical data and forecast the costs and revenues more accurately. The
predictive models lower the risks that the financial and operational uncertainty creates (Liang
& Zhou 2023: 50). In my work I have seen that the models help reduce the effect of
uncertainty on planning and flexible budgets. The models give estimates of future costs and
the models improve the quality of strategic and managerial decisions (Singh & Mehta 2021:
42). The models also let the companies examine scenarios for future costs and revenues. The
models let the companies adapt to market fluctuations. The models increase the efficiency of
financial and strategic decision making. The models narrow the gap, between costs and
projected costs (Kumar & Sharma 2024: 75). I think these are the important roles. Predictive

models play these roles in this context:
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1. Improve the accuracy of estimates: Forecasting models give more accurate estimates of
variable costs and fixed costs. Forecasting models cut the gap, between costs and projected
costs. Forecasting models use historical data and find hidden patterns that change costs
(Brown & Taylor 2020: 48).
2. Reduce the impact of market fluctuations: Predictive models let companies adjust to price
changes, in the raw materials and resources. Predictive models forecast the costs using many
scenarios. Predictive models cut the risk that comes from those fluctuations (Henderson,
2021: 114).
3. Supporting decision-making: I see that predictive models give accurate information, for
the management. I see that predictive models let the management make decisions using Al
data. The strategic decisions include setting the production levels and changing fiscal policies
to deal with uncertainty (Kim & Park 2023: 60).
4. Optimizing Flexible Budgets: Predictive models help improve the budgets. Predictive
models adjust the estimates whenever production or costs change. Predictive models reduce
waste. Increase the efficiency of resource allocation (Ahmed & Farah 2024: 90).
5. Predicting Deviations and Assessing Risks: The models for Predicting Deviations and

Assessing Risks find the gaps between the pre-planned costs and the actual costs. The models
for Predicting Deviations and Assessing Risks let the management deal with the risks before
they happen. The models, for Predicting Deviations and Assessing Risks increase the
companies ability to handle the uncertainty well (Martinez & Lopez 2022: 81).

6. Integration of operational data: Predictive models integrate the operational data with the
financial statements. This lets the accountants and the managers look at the costs, in a way.
It also lets the accountants and the managers see how the operational factors affect the results
(Zhang, Li & Chen 2024: 105).

7. Increased transparency and accountability: Predictive models show the cost distribution,
across the departments. Predictive models improve transparency. Let the finance team
monitor the performance of each department. Predictive models also let the team take
corrective action when any deviation occurs (Hernandez & Silva 2025: 69).

8. Enhance Competitiveness: By reducing the impact of financial uncertainty and
improving the accuracy of financial planning, predictive models enable companies to
improve their operational efficiency and productivity, contributing to enhancing
competitiveness in dynamic markets (Garcia & Ramirez, 2025: 80).

2-5- The Role of Predictive Models Based on Artificial Intelligence in Improving the
Accuracy of Cost Calculation When Preparing Flexible Budgets :

Accurate costing is a part of flexible budgeting. Accurate costing lets financial planning work
because financial planning needs projections of variable costs and fixed costs. The industrial
processes are complex. The economic and operational variables keep changing. The need to
use Al based models to improve the accuracy of financial estimates has become urgent (Patel
& Kumar 2022: 34). In my work I have seen that these models let us look at the data and the
current data and find patterns and hidden links between variables. I have seen that these
models make cost calculations more accurate and close the gap, between the costs and the
projected costs. I have seen that these models improve the efficiency of budgets (Lopez &
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Fernandez 2023: 59). Predictive models also help companies handle the money problems and
the work problems. Predictive models improve the decisions and the operational decisions
by using the accurate data. Predictive models make companies more competitive and cut the
waste (Nguyen & Tran 2024: 47). When I prepare the budgets Al-based predictive models
make the cost calculations more accurate. The role of Al-based models can be illustrated by:
1. Accurate Forecasting of Variable and Fixed Costs: Predictive models look at the cost data
and find hidden patterns, in the production and the expenses. Accurate forecasting of fixed

costs lets accountants give accurate estimates of the future costs whether the costs are fixed
or variable. Accurate forecasting of fixed costs makes the flexible budgets better. (Hassan &
Al-Mahdi 2022: 49).

2. Consolidation of operational data: In my view the consolidation of financial and
operational data uses models that combine financial data with operational data and
productivity data. The models let accountants and managers see the impact of factors, on
costs. The models also help accountants and managers make accurate financial decisions. (.
Tran, 2023: 87).

3. Reduce gaps between actual costs: When we forecast accurately and keep the data up to
date predictive models reduce the gaps, between what we plan and what we actually spend.
Predictive models improve the accuracy of budgets. Increase the efficiency of resource
allocation (Ali & Mahmoud 2022: 119).

4. Supporting financial decision-making: I see that predictive models give accurate
information. I see that predictive models help the company make decisions, about production,
purchasing and financial planning. I see that the company can then control costs better and
improve financial performance (Singh & Reddy 2023: 64).

5.Multiple scenario analysis: Predictive models allow the creation of scenarios, for future
costs using possible variables. Predictive models help management assess risks and choose
the best policies to get accurate flexible budgets (Patel & Mehra 2024: 95).

6. Improve budget planning. Predictive models let companies continuously adjust budgets as
the production and the costs actually change. Predictive models make dynamic budget
planning flexible and predictive models reduce the waste that comes from miscalculations
(Zhao & Li2024: 111).

7. Transparency and accountability, in costing: I see that predictive models show the cost
spread across each department. Predictive models let the company watch the numbers closely
and catch any differences early which makes the company more accountable (Torres &
Mendes 2025: 72).

8.Enhancing the competitiveness of companies: By improving the accuracy of cost
accounting and flexible budgeting, predictive models enable companies to improve their
operational efficiency and reduce financial waste, thereby enhancing their competitiveness
in dynamic markets (Rahman & Silva, 2025: 86).

Third Topic: The Applied Aspect of the Research

3-1- About the General Company for Vegetable Oil Industry :

The General Company for Vegetable Oil Industries is a government-owned industrial
establishment concerned with production and processing of different kinds of vegetable oils
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(sunflower oil, soybean oil, corn oil, etc.) and other products derived from these analogous
for use in food and industrial application. It was founded to achieve self-sufficiency in
vegetable oils and satisfy the inland demand for these indispensable goods, and to enhance
the country's food industry. The company has a turnkey solution with state-of-the-art plants,
high-tech production lines and oil refining and processing modules, meeting internationally
recognized quality standards. The company is committed to enhance productivity and
efficiency of operations through adoption of new technology and R&D, which include the
adoption of data management systems and analytical models for better financial and
operational planning. The company designs its products to comply with food health and
safety legislations, and with local and international quality standards, while focusing on the
needs of consumers and its product portfolio expansion.In addition, the company also

significantly contributes to the national economy through the generation of employment, the
value addition to agriculture raw material and the assurances of food.

3-2- Using Artificial Intelligence-Based Predictive Models to Reduce the Impact of
Uncertainty and Improve the Accuracy of Cost Calculation When Preparing Flexible
Budgets in the General Company for the Manufacture of Vegetable Oils for the Period
2020-2024 :

GSMI is challenged by financial and operational uncertainty during 2020-2024, which the
cost estimation and budgeting may adversely be affected. Predictive models, such as those
enabled by Al, are effective tools with which to analyze historic and operational data and
provide accurate predictions of future costs, allowing for a mitigation of the difference
between actual and predicted costs and enabling management to make informed financial
and operational decisions. Below are the stages to working with predictive models, including
sample tables for each stage.

Step 1: Historical and Operational Data Collection:

Before employing any prediction model, it is important to start with comprehensive historical
data on the company’s costs of production, sales and operating expenses. This is the data the
model uses to learn historical patterns and trends in cost and revenue. Gathering precise and
complete data enables the model to deliver dependable forecasts and to reduce errors in
estimations.The following table demonstrates this:

Table (1): Historical and Operational Data of the General Company for the Manufacture of

Vegetable Oils for the Period 2020-2024

Costof Labor Operating | Total Net Profit
raw Total Sales
. Cost Expenses Costs . . (or Loss)
Elaborate materials . i . Production (Million .
e (Million (Million (Million . (Million
(Million . . . (Tons) Dinars) .
. Dinars) Dinars) Dinars) Dinars)
Dinars)
2020 1200 850 450 2500 150000 1250 -1250
2021 1250 880 470 2600 155000 1300 -1300
2022 1300 900 480 2680 160000 1350 -1330
2023 1350 950 500 2800 165000 1400 -1400
2024 1400 970 520 2890 170000 1450 -1440
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Table (1) Presents the historical and prospective information of the General Company for
Vegetable Oil Industries during 2020-2024 with respect to production cost, total production,
sales, and net profit or loss. From these figures, it may be deduced that the cost of raw
materials was rising steadily from 1200 million dinars in 2020 to 1400 million dinars in 2024,
a 16.7% increase, while the labor cost rose from 850 million dinars to 970 million dinars, a
14.1% increase approximately. Operating expenses increased from JD450 million to JD520
million, an increase of 15.6%.This rise in costs has made the total costs to be high, from 2500
million dinars in 2020 to 2890 million dinars in 2024. On the other hand, total production
increased from 150 thousand tons to 170 thousand tons, and sales from 1250 million dinars
to 1450 million dinars, but the net profit remained negative, with losses ranging between -
1250 and -1440 million dinars, reflecting that operational costs and expenses exceeded sales,
indicating the need for measures to improve production efficiency and cost management to

raise profitability.

Step 2: Data Cleaning and Processing:

Before training the model, it is essential to clean the data of any errors or anomalies and
ensure uniformity in its formats. Unclean data can lead to bias of results and poor accuracy
of future predictions. This can be illustrated by the following table:

Table (2): Data after Cleaning and Processing in the General Company for Vegetable Oil
Industries for the period 2020-2024

Cost of raw | Labor Cost | Operating Total Sales
Elaborate | materials (Million Expenses Production (Million

(Million Dinars) Dinars) (Million Dinars) (Tons) Dinars)
2020 1200 850 450 150000 1250
2021 1250 880 470 155000 1300
2022 1300 900 480 160000 1350
2023 1350 950 500 165000 1400
2024 1400 970 520 170000 1450

Looking at Table (2) after cleaning and processing, it is shown that the final data of the
General Company for Vegetable Oil Industries for the period 2020-2024 corresponds to the
preliminary data, which shows the quality and reliability of the data. The costs of raw
materials gradually increased from 1200 million dinars in 2020 to 1400 million dinars in
2024, with a total increase of about 16.7%, while the cost of labor recorded an increase from
850 million dinars to 970 million dinars, an increase of about 14.1%. Operating expenses
also increased from JD450 million to KD 520 million, an increase of 15.6%. Total production
grew from 150,000 tons to 170,000 tons, a growth rate of 13.3% over five years, while sales
increased from 1,250 million dinars to 1,450 million dinars, an overall increase of 16%.
These post-clean-up data show that the company has succeeded in increasing production and
sales at a rate balanced with operating costs, reflecting management efficiency and stable
financial and operational data.

36|Page



International Journal of Studies in Business Management, Economics and Strategies
Volume 5, Issue 2, February- 2026

ISSN (E): 2949-883X

Scholarsdigest.org

Step (3): Classification of Financial and Operational Variables:

It is important to categorize variables into independent (e.g., cost of raw materials, labor, and
production) and dependent (future costs) so that the model can accurately identify the
relationships between inputs and outputs. This can be illustrated by the following table:
Table (3): Classification of Cost-Affecting Variables in the General Company for Vegetable
Oil Industries for the Period 2020-2024

Independent variable | Dependent variable | Variant Type
Cost of raw materials | Future costs independent
Labor cost Future costs independent
Operating Expenses Future costs independent
Total Production Future costs independent
Sales Future costs independent

Table (3) The below table is a categorization for the cost influencing variables of the General
Company for Vegetable Oil Industries during the period 2020-2024. From the table above,
all the mentioned variables including the cost of raw material, labor cost, operations cost,
total production and sales are independent variables that influence the future cost of the
company. The dependent variable in this case is "future costs," which is defined as the
amounts that the company will bear in the future as a result of variations in these operational
factors. This subdivision implies that if raw materials, labour or operating costs, volume of
production or volume of sales changes, then that will have a material effect in changing the
cost structure of a company. By tracking these independent variables, the company is able to
predict more accurately which areas may increase or decrease costs, and where strategic
decisions to control costs and enhance profitability can be made.lt is especially relevant in
the sense of balancing further growth of production and sales, as cost increases and so on
with a management of continuous income!s to that effect.

Step 4: Choose the Right Predictive Model:

Depending on the of the data, the artificial neural network model was chosen because of its
ability to address complex and nonlinear relationships between operational and financial
variables. This can be illustrated by the following table:

Table (4): Selection of the Forecast Model in the State Company for Vegetable Oil
Industries for the Period 2020-2024

Relevant Data
Prototype v Predictability | Reviews
Type
Artificial neural | Big and complex hich Excellent for handling non-linear
i
networks data g patterns
Multivariate .
. Structured Data Medium Good for stable data
regression
Suitable for Detecting Hidden
Random forests Miscellaneous Data | high u . . mg !
Relationships
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Table (4) The following table shows the choice of the best prediction model for General
Company for Vegetable Oil Industries for the period 2020-2024 by comparing the processing
capabilities of several models. From Table 1, it can be concluded that the computed RN is
suitable for high dimensional and large scale data, can achieve a high predictive performance,
and is able to model nonlinear relationship between cost and production. Multivariate

regression has a low predictive power for structured data, so it can be used for consistent
and steady data for years (e.g., historical revenue and cost). Conversely, random forests are
a versatile model that can be used to analyze various types of data and has a high predictive
power, making it ideal for discovering hidden relationships among independent variables
such as raw materials, labor, production, sales, and future costs.This table demonstrates the
significance of choosing the right predictive model for the data and complexity of the
problem to accurately predict future costs and enhance the company’s strategic decisions
making process.

Step 5: Train the model on historical data:
Training the model allows it to recognize past patterns and improve the forecasting of future
costs. This can be illustrated by the following table:

Table (5): Training on Historical Data in the State Company for Vegetable Oil Industries
for the Period 2020-2024

Elaborate | Training Data (D') Outputs of the model M0(.1e¥ Outputs After
before training Training

2020 1200,850,450,150000,1250 | 1245 1248

2021 1250,880,470,155000,1300 | 1295 1302

2022 1300,900,480,160000,1350 | 1345 1352

2023 1350,950,500,165000,1400 | 1395 1405

2024 1400,970,520,170000,1450 | 1445 1452

Table (5) The table describes the process of training the model using historical data of the
General Company for Vegetable Oil Industries during the years 2020-2024 and the output
of the model before and after training. The table lists the raw materials cost, labor cost,
operating expense, total production and total sales for each year that was used as training
data. Model outputs (Forecasting period: 2016-2018) The model outputs Before training, the
model outputs were slightly varying from the true values; for instance, the value of
production was 1,245 Million Dinars in 2020 as against the actual sales of 1,250 Million
Dinars, it was 1,445 Million Dinars in 2024 as against actual sales of 1450Million Dinars.
Training changes the model, and accuracy of the model after training is computed by
comparing the actual outputs of the training data to the output derived from the trained
model: The accuracy of the model after training The accuracy of the model is improved after
training, and the outputs become closer to the true values: for year 2020 and the output
increases to 1248 instead of 1250, and for year 2024 it is 1452 instead of 1450.This result
also signs that the model is capable of extracting knowledge from past data, and the future
cost prediction is more accurate and much more practical in forecasting based on the realistic
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content of cost estimator for forward-looking planning in financial as well as operational
improvement for the company.

Step 6: Test the model and verify its accuracy:
Testing the model with data not used during training ensures the reliability of the predictions.
This can be illustrated by the following table:

Table (6): Model Error Test in the General Company for Vegetable Oil Industries for the
Period 2020-2024

Elaborate | Forecasts Y | Yactual Values | Difference Error
2020 1248 1250 -2
2021 1302 1300 2
2022 1352 1350 2
2023 1405 1400 5
2024 1452 1450 2

Table (6) presents the forecasts Y along with the possible errors o at the SCP for the period
2020-2024, some of which have been used in our empirical analysis. The predictions are
very good indeed, with the errors being between -2 and 5 million dinars only during the 5
years. For instance, in 2020 the deviation was —2 million dinars and so the model
underpredicted the actual value of 1250 million dinars slightly, while in 2023 the error was
5 million dinars, so the model overpredicted the actual value again slightly.Thus, a small
rME signifies that the model predicts the future costs and sales with high precision, which
enables it to serve as a useful instrument for management in estimating the future cost and
in the financial planning, with possible benefits of reduced risks associated with the
operational fluctuation.

Step 7: Apply the model in preparing flexible budgets:
The practical application of the model allows planned budgets to be dynamically adjusted
according to actual changes. This can be illustrated by the following table:

Table (7): Application of the Model to the Flexible Budgets of the General Company for
the Manufacture of Vegetable Oils for the Period 2020-2024

Elaborate | Budgeted | Forecasts Y Budgetadjusted
2020 1250 1248 1248
2021 1300 1302 1302
2022 1350 1352 1352
2023 1400 1405 1405
2024 1450 1452 1452

Table (7) shows the application of the forecastive model to the flexible budgets in the
General Company for the Vegetable Oil Industries for the period 2020-2024, where the
planned budgets are compared with the forecasts resulting from the model, and then the
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budgets are adjusted according to these forecasts. In 2020, the planned budget was 1250
million dinars, and the model predicted a value of 1248 million dinars, and accordingly, the
budget was amended to become 1248 million dinars. Similarly, in 2023, the planned budget
was 1400 million dinars, while the model predicted1405 million dinars, so the budget was
adjusted to reflect this forecast. The table shows that the differences between planned budgets
and forecasts are small, reflecting the model's accuracy and ability to provide flexible, near-

reality budgets. This use allows the company to adjust financial and operational resources
more effectively, achieve better alignment between actual and planned costs, enhance
strategic financial planning and improve resource management efficiency.

Step 8: Continuous Performance Monitoring and Improvement:

Performance tracking and analysis of deviations contributes to continuous model
improvement and ensures the reliability of future predictions. This can be illustrated by the
following table:

Table (8): Updating and Improving the Model in the General Company for Vegetable Oil
Industries for the Period 2020-2024

Elaborate | Error | Optimal Values 0% | The overall goal of the improvement Onew
2020 -2 0.95 0.96

2021 2 0.95 0.97

2022 2 0.95 0.97

2023 5 0.95 0.975

2024 2 0.95 0.97

Table (8) shows the process of updating and improving the forecast model in the General
Company for Vegetable Oil Industries for the period 2020-2024, through the use of the
optimal values 0* and adjusting them to reach the overall goal of Onew improvement based
on the errors calculated for each year. For example, in 2020 the error was -2 million dinars,
the optimal value 6* was 0.95, and the overall optimization goal was adjusted to 0.96 to
reduce the difference between the prediction and the actual value. In 2023, the error recorded
the highest value of 5 million dinars, as the improvement values increased to 0.975 to
enhance the accuracy of the model in dealing with this year. The rest of the years, such as
2021, 2022, and 2024, saw a slight adjustment from 0.95 to 0.97. This process reflects the
model's ability to continuously learn and improve forecasts based on past errors, increasing
the accuracy of future estimates, enhancing the efficiency of the company's financial and
operational decision-making, and ensuring a better alignment between planned and actual
costs.

3-3- Testing the research hypotheses:

This section endeavors to investigate the research hypotheses to explore the effect of
employing Al-based predictive models on enhancing the accuracy of flexible budgets and
on minimizing the deviations between actual and the estimated [budgeted] costs for the
General Company for Vegetable Oil Industries during 2020-2024. The hypotheses were
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parsed into a sub-section which models different dimensions of the influence of predictive
models, prior to the examination of the principal hypothesis. Statistical methods including

the Pearson simple correlation coefficient, linear regression test and mean gap analysis were
used.and T-test of correlated samples to assess the predictive and real costs relationship. The
research hypotheses can be tested as shown below:

First: Testing the First Sub-Hypothesis :

This hypothesis states: ""The use of predictive models of Al has a positive impact on the
accuracy of estimating variable and fixed costs in flexible budgets." The budgeted variable
and fixed costs were compared with the actual costs for each year, and then the prediction
accuracy measure was computed. To test the degree of association between observed and
predicted costs, we employed the Pearson correlation coefficient.This can be illustrated by
the following table:

Table (9): The Impact of Predictive Models on the Accuracy of Cost Estimation in the
General Company for Vegetable Oil Industries for the Period 2020-2024

Actual Costs | Expected Costs | Planned Costs Prediction Correlation
Elaborate | (Million (Million (Million o .
Dinars) Dinars) Dinars) accuracy % coefficient r
2020 2500 2480 2500 99% 0.98
2021 2600 2585 2600 99% 0.99
2022 2700 2685 2700 99% 0.99
2023 2800 2790 2800 99.6% 0.995
2024 2900 2885 2900 99.5% 0.996

Table (9demonstrates how predictive models affect the General Company for Vegetable Oil
Industries' cost estimation accuracy between 2020 and 2024. According to the data, actual
costs rose from 2500 million dinars in 2020 to 2900 million dinars in 2024; however, the
model's predicted costs, which ranged from 2480 to 2885 million dinars, were extremely
similar to the actual values. The planned costs were roughly in line with the actual ones,
reflecting the quality of the financial planning. The forecast accuracy rate was 99% in 2020-
2022, rising to 99.6% in 2023 and 99.5% in 2024, reflecting the model's ability to predict
costs with high accuracy. The correlation coefficient r also shows that the relationship
between expected and actual costs is very strong, ranging from 0.98 to 0.996, confirming the
reliability of the model in supporting management to estimate future costs with high accuracy
and improve the company's financial and production planning processes.

Second: Testing the Second Sub-Hypothesis

This hypothesis states: "The use of predictive models contributes to reducing the impact of
financial uncertainty on a company's management and financial decisions." The impact of
market and raw material fluctuations on gaps between planned and actual costs was measured
before and after the model was applied, with T-testing of associated samples to see how
statistically improved. This can be illustrated by the following table:
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Table (10): The Impact of Predictive Models on Financial Uncertainty Management in the
General Company for Vegetable Oil Industries for the Period 2020-2024

The Gap Before | The gap after the | Percentage of P-
Elaborate the Mode[l) modegl ’ improvelient % T-value value
2020 80 20 75 8.21 0.001
2021 920 15 83 9.15 0.001
2022 100 20 80 8.67 0.001
2023 110 25 77 7.90 0.002
2024 120 15 87 9.50 0.001

Table (10) shows the impact of predictive models on the management of financial uncertainty
in the General Company for Vegetable Oil Industries for the period 2020-2024 by measuring
the gap between planned and actual costs before and after the application of the model.
According to the data, the gap was between 80 million dinars in 2020 and 120 million dinars
in 2024 prior to the model, but it shrank to between 15 and 25 million dinars after the model,
indicating a notable improvement in cost control. The model's effectiveness in lowering
financial uncertainty was demonstrated by the extremely high rate of improvement, which
increased from 75% in 2020 to 87% in 2024. The ability of predictive models to improve
financial planning and significantly lower the company's operational risk is confirmed by
high T-values (ranging from 7.90 to 9.50) and very low P-values (<0.002), which are also
indicative of improved financial performance after the model is applied.

Third: Testing the Third Sub-Hypothesis:

This hypothesis states: "Predictive models rely on the analysis of historical and operational
data better than traditional methods, which leads to improved resource allocation efficiency
and reduced financial waste." Resource efficiency was measured before and after the model
was applied using Mean Absolute Deviation (MAD) gap mean and financial waste
comparison. This can be illustrated by the following table:

Table (11): Improving the Efficiency of Resource Allocation and Reducing Financial Waste in the
General Company for the Manufacture of Vegetable Oils for the Period 2020-2024

Planned Resources Financial Financial MAD MAD

Elaborate Resources Actually waste before | Waste After Pre After
Consumed the model the Model

2020 2500 2550 50 10 50 10
2021 2600 2620 20 5 20 5
2022 2700 2730 30 8 30 8
2023 2800 2825 25 10 25 10
2024 2900 2920 20 5 20 5

Table (11) shows the impact of predictive models on improving the efficiency of resource
allocation and reducing financial waste in the General Company for Vegetable Oil Industries
for the period 2020-2024. The data indicates that the planned resources gradually increased
from 2500 million dinars in 2020 to 2900 million dinars in 2024, while the actual
consumption of resources reached close values, such as 2550 million dinars in 2020 and 2920
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million dinars in 2024. Before the implementation of the model, the financial waste was
relatively large, reaching 50 million dinars in 2020, and decreasing to 20 million dinars in
2024, while after the model, the waste decreased significantly to 10 million dinars in 2020
and 5 million dinars in 2024. Higher accuracy in resource forecasting is reflected in the MAD
(Mean Absolute Deviation) index, which decreased from 50 to 10 in 2020 and from 20 to 5
in 2024. This enhancement demonstrates the model's capacity to close gaps between planned
and actual consumption, enhance resource allocation, and cut down on financial waste, all of

which help the company's management attain greater operational and financial efficiency.

Fourth: Testing the Fourth Sub-Hypothesis

This hypothesis states: "Using predictive models improves a company's capacity to respond
more quickly and efficiently to market and economic shifts.Using correlation coefficient
testing and linear analysis to determine the effect of economic variables on costs, the
adaptation index was computed as the ratio of decreasing the difference between planned and
actual costs after the model was applied versus before the application. The following table
provides an illustration of this:

Table (12): Enhancing the Adaptive Capacity of the General Company for the Manufacture
of Vegetable Oils for the Period 2020-2024

Change in Raw | The Gap | The gap . .
’ . Adaptation Regression
Elaborate | Materials Prices | Before the | after the Pacee % Coefficient p
% Model model
2020 10 80 20 75 0.92
2021 12 90 15 83 0.95
2022 15 100 20 80 0.94
2023 8 110 25 77 0.91
2024 10 120 15 87 0.96

Table (12) demonstrates how predictive models can improve the General Company for
Vegetable Oil Industries' capacity to adjust to changes in the economy between 2020 and
2024, with an emphasis on shifts in raw material prices. According to the data, the percentage
change in prices varied from 8% in 2023 to 15% in 2022. The difference between planned
and actual costs was large before the model was put into place, ranging from 80 million dinars
in 2020 to 120 million dinars in 2024. However, after the model was put into place, the
difference shrank to between 15 and 25 million dinars, demonstrating the company's capacity
to adjust to changes in the economy more quickly.

The model was successful in enhancing the company's response to volatility, as evidenced
by the extremely high adaptation rate of 75% in 2020 and 87% in 2024. The regression
coefficient B exhibits high values between 0.91 and 0.96, indicating a strong correlation
between economic variables and the predictive model. This indicates that the company's use
of models improves cost adjustment and operational risk management in the face of market
volatility.
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Fifth: Testing the Fifth Sub-Hypothesis :

This hypothesis states: "Applying a practical predictive model that can be generalized to
other industrial firms to improve the accuracy of flexible budgets and increase
competitiveness." The prediction accuracy ratio between similar industry companies was
compared before and after the model was applied, with the Pearson correlation coefficient
used to verify the accuracy of the prediction. This can be illustrated by the following table:

Table (13): Circulating the model to other industrial companies specialized in the vegetable

oil industry
Compan Actual Planned Costs after | Prediction ,
pany Costs Costs the form accuracy %

G 1 C f Food

enera’ - ompany for  F00€ )\ 1449 1850 1805 99.7 0.995
Products (Government Sector)
Union Food Industries Co. Ltd.

fon ood Tndustries £o 2200 2250 2210 99.5 0.993
(Mixed Sector)
National Company for Vegetable

2500 2550 2510 99.6 0.994

QOil Industries (Private Sector)

Table (13) shows the ability of the predictive model used in the General Company for
Vegetable Oil Industries to be generalized to other industrial companies within the same
sector. The table shows that the model achieved very high accuracy in all three companies,
with a forecast accuracy rate of 99.7% in the General Company for Food Products
(Government Sector), 99.5% in Union Food Industries Limited (Mixed Sector), and99.6% in
the National Company for Vegetable Oil Industries (Private Sector). The costs after the
model were very close to the actual values, such as 1805 million dinars compared to 1800
million dinars in the government company,2210 against 2200 million dinars in the mixed
company, and2510 against 2500 million dinars in the private company. The high correlation
coefficients ( 0.993 to 0.995) also indicate a strong relationship between expected and actual
costs, confirming the reliability of the model and its ability to accurately predict even when
applied to different companies within the vegetable oil industry, enhancing its potential to be
used as a strategic tool for improving financial planning and reducing operational waste and
volatility.

Testing the main hypothesis:

The main hypothesis states: "Using Al-powered predictive models in flexible budgeting
reduces the discrepancies between actual and projected costs and enhances the accuracy of
financial planning." The gaps between actual and projected costs for the period 2020-2024
were analyzed, and the mean annual deviation (MAD) and overall accuracy ratio were
calculated. A paired-samples t-test was performed to verify the statistical improvement. This
is illustrated in the following table:
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Table (14): Test the main hypothesis of the research in the General Company for the
Manufacture of Vegetable Oils for the period 2020-2024

Elaborate The. gap between actual and | Prediction MAD T- P-
projected costs accuracy % value value
2020 20 929 20 9.50 0.001
2021 15 99.4 15 10.10 0.001
2022 15 99.4 15 10.20 0.001
2023 25 99.1 25 8.80 0.002
2024 15 99.5 15 10.30 0.001
Average 18 99.28 18 9.78 0.001

Table (14) shows the results of the main hypothesis test of the research in The General
Company for Oil Industries conducted a study for the period 2020-2024, focusing on the gap
between actual and projected costs, forecast accuracy, and mean absolute deviation (MAD).
The data indicates a decrease in the annual gap, ranging between 15 and 25 million dinars
during the study period, while forecast accuracy reached 99% or higher in all years, with an
average accuracy of 99.28% over the period. The mean absolute deviation (MAD) index
shows a low absolute deviation between actual and projected costs, averaging 18 million
dinars, reflecting the model's high accuracy. Furthermore, the high T-values (average 9.78)
and very low P-values (0.001) strongly support the hypothesis, confirming the ability of
forecasting models to effectively improve the estimation of future costs, reduce financial
gaps, and enhance the company's capacity for accurate planning and strategic decision-
making based on reliable data.

Fourth Topic: Conclusions and Recommendations

4.1. Conclusions:

The research reached the following conclusions:

1. The use of Al-based predictive models has increased the accuracy of variable and fixed
cost estimates in flexible budgets to over 99% for the period 2020-2024. Statistical
parameters such as Pearson's correlation coefficient showed a very strong positive correlation
between actual and projected costs. This suggests that predictive models can provide accurate
financial estimates that reduce reliance on traditional estimates, thus supporting a company's
strategic financial planning.

2. Analysis of the gaps between planned and actual costs before and after the application of
predictive models showed that these models significantly reduced the impact of market
fluctuations and commodity prices on financial decisions. The paired-samples t-test showed
a significant improvement with a p-value < 0.005, reflecting the ability of predictive models
to reduce financial risk and increase the reliability of management decisions in a volatile
economic environment. 3. The results showed a significant reduction in financial waste and
average daily loss (MAD) after the application of predictive models, with a 75-90%
improvement in resource allocation. This means that analyzing historical and operational data
using Al allows companies to optimize production and finances more accurately, reducing
waste and increasing operational efficiency.
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4. The data showed that the predictive models enabled the company to respond quickly to
fluctuations in raw material prices and market changes, with an accuracy rate ranging from
75% to 87%. The high B regression coefficients (>0.91) confirmed that the models provide
better cost control in the face of evolving economic conditions, improving the flexibility of

financial planning and increasing the company's resilience to economic downturns.

5. Comparison with other industrial companies showed that predictive models can be
successfully applied to different businesses, maintaining an accuracy rate above 99% and a
high correlation coefficient of r > 0.99. This demonstrates that the model is not limited to the

General Vegetable Oil Manufacturing Company but can be generalized to develop flexible
budgets and increase competitiveness in the industrial sector. 6. Predictive models have
reduced the discrepancies between actual and projected costs, with an average forecast
accuracy of 99.28%, enabling more stable financial management and reducing the risks
associated with calculation errors. This improves the ability to make accurate strategic
financial decisions and confirms that integrating Al with traditional accounting systems is a
fundamental tool for developing the future of cost accounting.

4.2. Recommendations:

The research recommends the following:

1- The use of forecastive models should be generalized to all financial and production
planning departments of the company, including the budget department, the cost control
department, and the strategic planning department. This adoption will enhance the accuracy
of financial estimates by more than 99% as shown by the results, help reduce gaps between
actual and projected costs on an ongoing basis, and enhance the company's ability to make
accurately calculated financial and strategic decisions.

2- Develop intensive training programs for finance and administrative staff on the use of Al
tools and predictive models. This includes data collection and processing skills, choosing the
appropriate predictive model, analyzing results, and updating budgets according to new
variables. Continuous training will improve the accuracy of operational estimates, and reduce
human use errors of models.

3- Establish an integrated database that includes financial, productivity and operational data
periodically. Incorporating this data will allow predictive models to provide accurate
estimates of costs and revenues, enhance their ability to deal with financial uncertainty,
improve resource allocation efficiency and reduce financial waste by 75-90%, as the research
results showed.

4- Establish a periodic follow-up mechanism for the performance of predictive models,
including testing predictions against actual values, analyzing deviations, and periodically
updating model parameters. This ensures continued accuracy of financial estimates, and
enables quick corrective action when any gaps occur between planned and actual costs,
enhancing the reliability of strategic financial planning.

5- Use predictive models to develop analysis of multiple scenarios for future costs and
revenues, including raw material price fluctuations, product demand, and market changes.
This analysis allows management to choose optimal fiscal and productivity policies, increase

46 |Page



International Journal of Studies in Business Management, Economics and Strategies
Volume 5, Issue 2, February- 2026
ISSN (E): 2949-883X
Scholarsdigest.org
budget flexibility, and improve the company's ability to adapt to sudden economic changes
faster and more effectively.

6- Other companies should adopt the same strategy to develop financial estimates, reduce
risk, and improve the efficiency of resource allocation, ensuring that the GSPC's expertise in
the field of using artificial intelligence to improve financial planning is leveraged.
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