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Introduction

The function of financing is realized through several subprocesses: planning; market
research and price monitoring; contracting; tracking billing maturity. To this end,
the application of scientific methods in the study and market research is necessary,
the formation and engagement of expert teams for execution of certain financial
arrangements, the implementation of complex economic analyzes, essentially looking
at all relevant factors that would ensure the execution of the purchase of financial
resources under the most favorable conditions.

In addition to the elements of economy, for every purchase of financial resources,
justification from the point of view of real needs is important. Well elaborated financial
provision plans represent a decision on what, how much and at what affordable price
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they are to procure. Economic analysis in the decision-making on credit funds (Popovi¢
S, Jankovi¢ I, Stojanovi¢ Z., 2018) is an analysis of the future of events and events
aimed at finding the most rational solutions based on the collected data in order to make
an optimal decision. (Mihajlovi¢ et al., 2012)

The cost of financing is one of the most important elements in the process of obtaining
financial resources. If the framework for the freedom to form a bidder’s price is higher,
that is, if the market of imperfect competition is more complex, the process of securing
the financial resources being implemented. When forming the price of money on the
market, it should be taken into consideration that the most common selling is done
directly, which differentiates it from consumer goods. Given that loans (Marjanovic,
Preli¢, Belokapi¢-Cavkunovi¢, 2017) as a financial product are sold directly to buyers,
the degree of control over the price is higher than the sales made by consumables.
(Radenovic, 2015)

The agro-industrial complex significantly reflects the lending of providing capital
equipment. In financing such funds, selecting the credit structure (Bai, at. All., 2019)
of financial assets is dominant as a fact that determines a potential agro-producer
(Mariyono, 2019), which is also the subject of research in this paper.

The idea of how people make decisions is as old as the civilization itself, and it is
presented through a variety of theories. These theories are not characterized as strict
scientific approaches that are encountered in literature. It is therefore not surprising that
literature in decision-making is in constant progress. What is common to all decision
makers is that the decision is the most important task of each manager and that the
decision-making process occupies the bulk of their working time. Bearing in mind the
fact that the decision implies the choice of one of the considered alternatives, they can
be made immediately or after the analysis of the problem being considered. (Petrovi¢
etal., 2012)

Materials and methods

There are a number of methods and techniques that have been developed over time and
used to solve decision-making problems in real-life situations, and can all be divided
into two large groups: methods of single-criterion decision making and multi-criteria
decision making. The first group of methods is often referred to as the methods of
operational research and include: linear programming, transport methods, nonlinear,
dynamic programming, network planning, game theory, (Pamucar et al., 2012)

The second large group, the methods of multi-criteria decision-making, refer to decision-
making situations when there are a number of, most often, conflicting criteria. It is
precisely this fact that represents a significant step towards the reality of the problems
that can be solved by multi-criteria decision-making methods. All classic optimization
methods use only one decision-making criterion, which drastically reduces the reality of
problems that can be solved. Problems that are solved using the multi-criteria decision-
making methods have the following common characteristics: (Cupi¢, Suknovié,
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2010) a number of criteria, that is, the attributes that must be created by the decision
maker; the conflict among the criteria, as the most common case for real problems;
unreparable units of measure, because as a rule, each criterion, that is, the attribute has
different units of measure; design or selection. Solutions to this kind of problem are
either designing the best action (alternative) or selecting the best action from a set of
previously defined final actions. The problem of determining the significance of the
criteria in the realization of the provision of financial resources (Tadi¢, 2018) through
loans for the agro-industrial sector (Mili¢, Solesa, 2017), includes several stakes.

The term criterion takes an important place in the decision-making process on the most
favorable bid. According to the direction of agreement, they differ (Pavli¢i¢, 2010):
income criteria; expense criteria and non-monotonic criteria. There are numerous
methods for solving the multi-criteria decision-making model, which can be divided
on the basis of several criteria, and as the best in today’s time, they are distinguished:
ELECTRE method; method PROMETHEE; AHP methods (analytical hierarchical
processes); TOPSIS method; method SAW et al.

For research purposes, we will use the AHP method, which represents the method of
multi-criteria decision making, designed to assist decision-makers in solving complex
decision-making issues involving a larger number of decision-makers, a greater
number of criteria in multiple periods (Ahmad, at. all. 2018). Methodologically, AHP is
a multi-criteria technique that is based on explaining a complex problem in a hierarchy.
The method of analytical-hierarchical processes holds all the parts of the hierarchy in
connection, so it is easy to see how the change of one factor influences other factors

The decision-making process is often very complex because of the presence of
conflicting targets among the available criteria or alternatives. The problem is to
choose an alternative that will best meet the set goals (Milojevi¢, 2018). The field of
application of this method is multi-criteria decision-making where, based on a defined
set of criteria and attribute values for each alternative, the choice is most acceptable.
For easier application of this method, a software tool from the Expert Choice decision
support system was developed.

The process of implementing the AHP method involves four basic phases: (Cupié,
Suknovi¢, 2010) Structuring a problem that consists of decomposing any complex
problem of decision making in a series of hierarchies, where each level represents a
smaller number of manageable attributes. They then decompose into another set of
elements corresponding to the next level. This hierarchical structuring of any decision
problem in this way is an effective way of dealing with the complexity of real problems
and identifying significant attributes (Cvijanovi¢, at. all., 2013) in order to achieve the
overall goal of the problem. Data collection is the beginning of the second phase of
the method of analytical-hierarchical processes. The decision maker assigns relative
estimates in attribute pairs, one hierarchical level, for all levels of the entire hierarchy.
The most familiar scale used to assign weight is Saaty’s nine-point scale.
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Estimating relative weights implies that the matrix of comparison, by pairs, translates
into problems of determining its own values, in order to obtain normalized and unique
own vectors, with the weights for all attributes to each level of the hierarchy.

Determining the solution to the problem is the last phase which involves finding the so-
called. composite normalized vector. After the vector of the order of the values of the
criteria in the model is determined, in the next round it is necessary to determine within
each observed criterion, the order of importance of the alternative in the model with
respect to the same procedure. The mitigating circumstance when using any method of
multi-criteria decision-making is the fact that all software is supported. (available at:
www.odlucivanje.fon.rs)

Results and Discussion

Using the procedure of the AHP method, we analyzed the data that we came up with by
researching 60 purchases of financial assets from loans (Hai, Shi, Peng, 2013) made
in the entities of the agro-industrial complex in the Republic of Serbia. Procurement
was related to loans, and for the needs of the research they were grouped into three
categories. The first category consisted of 20 credit arrangements where the lowest loan
price (interest rate) was observed as a criterion. The second category consisted of 20
credit arrangements where the criterion was observed in addition to the price-interest
rate and the terms of lending. In the third category, 20 credit arrangements were placed,
in which, besides the price and terms of lending, the following criteria were used: the
creditors’ financial rating, the administrative obligations regarding the granting of loans
and the financial capacity of the lender.

Bearing in mind that there are different elements of the criteria (Xing, 2014), the model
takes the ones that are most important for providing continuous financing of the entities
ofthe agro-industrial complex, starting from the conditions of performing this economic
activity. Criteria on the basis of which the alternatives are evaluated in this case are:

Table 1: Criteria for the selection of an optimal bidder (calculation of the author)

No. Clr;:)e;l a Description of criteria
1 K, The speed of securing money.
2 K, Quality of credit line resources.
3 K The degree of execution expressed in percentage terms and calculated after the
3 expiry of the lending period.
4 K, Security, which refers to the time of realization - compliance with the needs for
money.

Using the Delphi method, the values of the criteria and their relative weight are
estimated:

K1 - loan securing rate (0.30),
K2 - quality of the credit line (0.20),
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K3 - the degree of execution (0.20) and
K4 - loan security (0.30).

The decision matrix in this case is shown in Table 2:

Table 2: Decision Matrix

Eligibility criteria
Alternatives Loan Security Credit line quality Level .of Security of
Speed execution credit
Category 1 5 Satisfies 4 50
Category 2 4 Satisfies 5 40
Category 3 5 Completely satisfies 3 60

By quantifying this matrix, using Saaty’s scale (Saaty, 1980) with nine points for
assigning weight, the resulting matrix is shown in Table 3:

Table 3: Quantified input data

Eligibility criteria
Alternatives Loan Security Credit line quality Level .of Securit?/ of
Speed execution credit
Category 1 5 7 4 50
Category 2 4 7 5 40
Category 3 5 9 3 60

At the beginning of the problem processing it is necessary to start from determining the
relative weight of the criterion, that is, the significance of the criteria (Florindo, at. all.,
2018). To assess relative weights, Saaty’s scale is used:

Table 4: Saaty’s Valuation Scale

Importance Definition Explanation

1 Same importance Two elements are identical in meaning to the goal

3 Poor dominance Experience or reasoning slightly favors one element in relation to
the other

5 Strong domninance Experience or judgment greatly favors one element in relation to
the other

D . . . .
7 emopstrated The dominance of one element is confirmed in practice
dominance
9 Absolute dominance Dominance of the highest degree
2,468 Between values Compromise needed or further division
http://ea.bg.ac.rs
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Table 5: Estimating Relative Weights of Criteria (Author’s Calculation)

Eligibility criteria Loags:;;‘my Cgej;;i‘y“e e];‘fczzlu‘(’)fl Security of credit
Loan Security Speed 1 5 5 3
Credit line quality 5) 1 3 5)
Level of execution (5) 3) 1 (5)
Security of credit 3) 5 5 1
Py 1,733 11,333 14 4.4

Table 6: Calculating own vectors of the corresponding own values

Ehg.lblhty Loan Security Credlt.lme Level of execution Security of credit
criteria Speed quality
Loan Security 0,577 0,441 0,357 0,681
Speed
Credit line 0,115 0,088 0214 0,045
quality
Level of 0,115 0,029 0,071 0,045
execution
Security of credit 0,192 0,441 0,357 0,227
> 2,056 0,462 0,260 1,217
W(Z/4) 0,514 0,115 0,065 0,304

By comparing the value of the weight of the criteria obtained by using the Saaty scale
and the value obtained by applying the Delphi method, it can be concluded that the
criterion of the rate of rationalization in relation to its importance given to it in practice
is overestimated. Unlike him, the criterion of the degree of execution should be given
greater importance, which confirms the result obtained. The quality and safety criteria

are well assessed by the data obtained.

Based on the data obtained by estimating the relative weight of the criteria, one should
consider the same procedure of the alternatives that are available, that is, the three

categories set. A comparison of the alternatives will be done by Saaty’s rock.

Table 7: Calculation of own vectors of the corresponding own values (Loan Security speed)

Alternatives Category 1 Category 2 Category 3 > W(Z/3)
Category 1 1 (5) 3) 0,358 0,119
Category 2 5 1 (3) 0,993 0,331
Category 3 3 3 1 1,647 0,549

Table 8: Calculation of own vectors of the corresponding own values (Credite line quality)

Alternatives Category 1 Category 2 Category 3 z W(Z/3)
Category 1 1 2 4) 0,632 0,210
Category 2 (2) 1 4) 0,398 0,132
Category 3 4 4 1 1,164 0,654
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Table 9: Calculation of own vectors of the corresponding own values (Level of execution)

Alternatives Category 1 Category 2 Category 3 z W(Z/3)
Category 1 1 3) 3 0,780 0,260
Category 2 3 1 5 1,899 0,633
Category 3 3) (5) 1 0,317 0,654

Table 10: Calculation of own vectors of the corresponding own values (Security of credit)

Alternatives Category 1 Category 2 Category 3 )3 W(Z/3)
Category 1 1 (5) (3) 0,317 0,105
Category 2 5 1 3 1,899 0,633
Category 3 3 3) 1 0,780 0,260

After the formation of the comparison table, the weights in pairs for each alternative
were separately calculated by the own vector. In this way, we have gained the weight of
any alternatives essential for determining the solution to the problem.

After assessing the relative weight of alternatives in relation to each criterion, it is
approaching determining the category of securing credit funds, which has the highest
value in relation to the criteria observed. The choice of a category is based on the obtained
own vector alternatives and previously obtained own vectors of the criteria. The overall
priorities of the alternatives are obtained by multiplying each weight for each alternative
within the observed criterion, and in the end, the results obtained are summed up.

Table 11: Selection of the most favorable creditor

Eligibility criteria
Alternative Loan Security Credit line quality Level .Of Security of credit
Speed execution
Category 1 0,119 0,210 0,260 0,105
Category 2 0,331 0,132 0,633 0,633
Category 3 0,549 0,654 0,105 0,260

From Table 11 it can be concluded that after the implementation of the AHP method,
in the research, the order of alternatives would be the following: “Category 17 (14%),
“Category 2” (42%), “Category 3” (44%), which shows that in relation to the given
criteria “Category 37, ie credit arrangements where the criterion, besides the price
and terms of lending, were used: the financial rating of the lender, the administrative
obligations regarding the granting of loans and the financial capacities of the lenders
have the greatest value.

Conclusions

The agroindustrial complex is characterized by the integrity of the production process,
which also depends on the integrity of financing. The use of quantitative models can
provide a good basis for the decision-maker, although in these models the decision
maker’s subjectivity is present, when evaluating the relative weight of criteria and
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alternatives, it can be diminished by combining several different methods of multi-
criteria optimization and comparison of the solution.

The application of this model in the survey found that creditors with the highest credit
rating, administrative obligations in terms of granting loans and the financial capacity
of lenders for institutions that implemented the operation to provide assistance to
civilian authorities after floods. These credit arrangements also had the highest value
in terms of the speed of implementation, which affected the adequate provision of
financial resources from the producers of the agro-industrial complex. The survey
found that credit arrangements where multiple criteria were used to evaluate bids were
implemented more quickly.

This research has proven that creditors who have respected the deadline for securing
financial resources and who had better financial capacities in line with the required
level were reliable and safe, which also affected the integrity of the financing of the
producers of the previous industrial complex. Also, in the research, the decision support
system showed that the reliability of the lenders is correlated with its indicators of
financial capacity.
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