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1- INTRODUCTION

Any kind of progress and development in various sectors of the
society's economy is owed to the planning of government operations in the
form of a budget, and any kind of backwardness and lack of development in
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various sectors of society's economy can also be attributed to budget
deficiencies and deficiencies. The budgeting system, as an important and
sensitive tool for planning government operations and activities, has gone
through different stages in parallel with the growth and development of the
government and has become a financial and technical system. In iran,
during the last few decades, we observe that the traditional relations
between the city and the country side are collapsing and the problem of
focusing on big cities is emerging. Also, the spatial and spatial distribution
of the population, facilities, infrastructural facilities and investments in the
country has been inappropriate, which has aggravated the problem of
eoncentration. To solve the problem of concentration and unbalanced spatial
distribution in the country, various measures have been taken, one of which
is the provincial distribution of credit and budget. Therefore, it is very
important to know this tool correctly and to use it properly. Considering the
importance of budgeting, in this research, a model has been presented to
optimize the budgeting system. In this regard, first, the important and
effective factors on the budget allocation in a province were extracted with
the delphi technique, and then the fuzzy AHP decision-making methods and
the fuzzy vicor method were used to weight and determine the priority of
indicators and provinces for budgeting. After weighting and ranking, based
on the determined weights and priorities, a mathematical model with fuzzy
parameters is presented and solved for optimal budget allocation.

2- THEORETICAL FRAMEWORK

A budget is a financial plan. In this plan, the monetary requirements of
the government are fully determined for a limited period ahead of time,
income items are predicted against the expenditure requirements. The so-
called general budget is a financial plan for a limited period of time, and the
government budget consists of estimating expenses and forecasting income
for a future period, which also includes the income and expenses of the past
and current year. Englund and Garden in their research, they investigated the
role of operational budgeting in literature and political issues. In other
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words, with this review, they paved the way for future reviews about the
role of operational budgeting in governments.

3- METHODOLOGY

The current research is applied in terms of purpose and descriptive
and quantitative in terms of method. The statistical population includes all
documents related to budget allocation in the budgeting system. Fuzzy AHP
method has been used to weight the factors affecting budgeting. For
pairwise comparisons, the prepared questionnaire was given to 10 experts
and after collecting the data, the fuzzy equivalent of experts' opinions was
calculated. After preparing the single matrix (average of experts' opinions),
the inconsistency rate was calculated for the collected data. Fuzzy AHP
method is used to calculate the inconsistency rate. In the following, the
presented mathematical model was solved by the whale algorithm and
NSGA-II non-dominant ranking genetic algorithm, and the results of the
two algorithms were compared.

4- RESULTS & DISCUSSION

The purpose of this research is to present an efficient model of
government budget allocation to the eountry's provinces with a combined
approach in a way that guarantees the realization of macroeconomic goals
for the country's provinces. AHP and fuzzy vicor methods have been used
for prioritizing provinces for budget allocation. Finally, a multi-objective
fuzzy mathematical model has been presented, solved by the whale
algorithm and the results of the multi-objective whale algorithm based on
the Pareto archive have been compared with the NSGA-II algorithm.
Factors affecting budget allocation were weighted by using the fuzzy AHP
method, and the results of this approach showed that economic factors
ranked first, factors related to energy security ranked second, cultural factors
ranked third, and social factors ranked fourth. After weighting the factors,
the fuzzy approach was used to weight the provinces of the country, and the
results indicate that Tehran province is in the first place and Qom province
is in the last place in terms of importance for budget allocation. After
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weighting the factors and provinces by using fuzzy AHP and fuzzy vicor
techniques, the fuzzy multi-objective model of budget allocation for the year
2021 data was solved by using the proposed whale algorithms and NSGA-
I, and the results of the two algorithms and the corresponding values of the
documents and the provincial budgeting documents were compared in the
program and budget organization, and the results showed that for budget
allocation in 2020, the current research model has responded to the demand
with a lower budget.

5- CONCLUSIONS & SUGGESTIONS

Therefore, it is recommended for economic policymakers to pay more
attention to the prioritization of budget allocation in the country's provinces
for stability in the macro economy, because compliance with budget
allocation leads to the progress of each province. It is also recommended to
researchers to conduct related research in relation to budget allocation and
identifying the effective factors in budget allocation.

Keywords: Budget Allocation, AHP Method, Whale Algorithm,
NSGA-II Algorithm.
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