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Abstract

The problem of money laundering is present on a national and
international level and is significantly expressed in those societies
where organized crime intents to legalize through criminal money
laundering and to infiltrate financial and economic flows, with the
aim of controlling certain economic and political processes.

The criminal activity that precedes the acquisition of illegal
revenuess, the methods of money laundering and the methods of
counteraction, contains certain specifics without which it is not
possible to percieve all aspects of money laundering, especially in
terms of choosing the appropriate strategy for combating it. All this
points to the importance of research this issue, especially money
laundering in the function of terrorist financing.
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Introduction

Money laundering is the incorporation of money acquired through
illegal transactions in the grey economy into normal financial and
economic flows, which implies the granting of legal illegally
acquired cash which - first by transferring to a bank account, is
transferred into giro money and then from there to cash(Mileti¢ et
al, 2021). At the same time, money laundering also involves
injecting money into the normal economic flows which came from
criminal activity (drug and arms trafficking, smuggling, robbery,
organized crime, tax avoidance, corruption, etc.) to prevent
detection of its origin(Milojevi¢ et al., 2018).

The gray economy in the country leads to an increasing
criminalization of society: at the beginning it creates the
impression that the country is prospering, but soon the gray
economy operators and money launderers gain reputation,
richness and power and they are trying to take control of the entire
financial and economic system.(Krsti¢, & Vukasovi¢, 2018;
Milosavljevi¢ Panteleji¢ D., Mededovi¢, 2019) Such countries have
no problem with crime because they cannot control it, since
criminal organizations control the state. Therefore, anti-money
laundering measures, which will prevent criminals from using or
restrict their illicit acquisition of property, are crucial in the state's
fight against organized crime(Avakumovi¢ et al,, 2021).

The problem observed in this paper is the selection of an
appropriate strategy to reduce the risk of money laundering and
the gray economy through banks and to include more concepts that
need to be defined initially.(Simi¢, Teuta, Yang, 2019) Choosing the
best banking strategy is the aim of this problem. Based on the
definition of decision-making that it is the choice of one of a set of
possible alternatives(Arce et al, 2015; Falagario et al, 2012),
where there must be at least two alternatives in the set, it can be
concluded that the application of decision-making theory in the
procedure itself is possible.

The definition of the criterion plays an important role in the
decision-making process. The term "creature" refers to attributes
that are related to the alternatives between which we make the
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selection. They can be divided into qualitative and quantitative
criteria depending on the degree of measurability.(Mihajlovi¢ et al.,
2016). Quantitative criteria are those that can be accurately
measured and expressed by different units of measurement.
Qualitative criteria are those that cannot be expressed
numerically(Veslinovi¢, 2014). They can be classified into two sub-
groups: attributes whose values cannot be accurately measured,
but can still be classified by “intensity” and attributes by which no
quantitative comparison of alternatives can be made.

Formulating the mathematical model of multicriteria decision
making

The multicriteria decision model has the following mathematical
formulation (Cupi¢, Suknovi¢, 2010; Sameh et al., 2016):
max [f1(x), f2(x),.., f5(x)], p= 2

with restrictions
gi(x)<0,i=1,m
x20,j=1n

wherein:
n - number of variables;
p - number of criteria functions;

m - number of restrictions;

X - n-dimensional vector of variables x;, j=]?l ;
fx - function (objective) of criteria, K=]I) ;

gi(x) - set of restrictions, i=1,_m .

It should be emphasized that the maximization of the vector of the
function of the target is performed under the given constraints,
since the minimization criteria can be translated into the
massimization criteria, namely (DPurkovi¢, Radosavljevi¢, &
Stankovi¢, 2019):
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max f; (x)=-min [-f; (x)], r € (1,p)

Solving this model gives a set of admissible solutions, a vector X
which belongs to the set of natural numbers X € Rn , to which it
applies:

X=[x | gi(x)<0, i=1,m, x;20, j=1,n

The set of solutions X thus obtained corresponds to the set of
values of the criterion function, that is, the vector f (x), so that the
set of admissible solutions X can be mapped to the criterion set
S(Kuo etal., 2015):

f(x)=[ f1(x) f2(x), ..., fr(x)]
S=[f(x) | x € X]

Combining anp and topsis methods in bank benefit assessment

Developing an appropriate decision support system for choosing a
bank for the purpose of reducing money laundering risk and the
grey economy is the problem that will be solved by a combination
of ANP methods and TOPSIS(Bobar et al., 2015). Eligibility criteria
based on the alternatives that will be evaluated in this case are
(Puki¢, 2011): Ki- Bank liquidity; K- Efficiency; Ks- Bank
Profitability and K4- Bank solvency.

These criteria will be examined on the basis of collected data of

indicators of financial performance of banks in the Republic of
Serbia in 2018, taking into account the operations of ten banks.

The first subsystem of the decision support system is the database,
which in our case consists of the collected data and is presented in
Table 1:

Table 1: Decision matrix (database)

Eligibility criteria

Alternatives K1 K2 K3 K4

Bank 1 1,68 0,37 0,34 16,86
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Bank 2 1,55 0,27 0,34 24,93
Bank 3 2,91 0,43 0,45 17,25
Bank 4 1,77 0,42 0,13 18,85
Bank 5 1,25 0,39 0,06 17,76
Bank 6 2,39 0,41 0,06 17,47
Bank 7 1,47 0,42 0,15 26,61
Bank 8 2,12 0,37 0,23 15,6
Bank 9 1,81 0,33 0,13 24,36
Bank 10 2,3 0,32 0,12 26,47

Source: Data collected by the authors

At the beginning of problem solving, it is necessary to start by
determining the relative weights of the criteria and the significance
of the criteria. The ANP method(Nazari et al., 2016) will be used
here to determine the relative weights of the criteria. The Saaty
scale (Saaty, 1980) will be used to estimate the relative weights of

the criteria:

Table 2: Assessment of relative weights of the criteria

Liquidity Effl(;lenc Profitability | Solvency
Liquidity 1 5 3 7
Efficiency (5) 1 (3) 3
Profitability (3) 3 1 5
Solvency (7) (3) (5) 1
z 1,675 9,333 4,533 16

Source: Created by the authors

Table 3: Eigenvector computation of the corresponding eigenvalues

Liquidit | Efficie | Profitab | Solvenc 5 W(Z/4

y ncy ility y )
Liquidity | 0,597 | 0,535 | 0,661 | 0,437 | 2,23 | 0,557
Efficiency | 0,119 | 0,107 | 0,073 | 0,187 | 0,486 | 0,121
Pmﬁ;ablht 0198 | 0321 | 0220 | 0312 | 1051 | 0262
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| Solvency | 0,085 | 0,035 | 0,044 | 0062 | 0,226 | 0,056 |
Source: author's creation

The second part of the model involves the application of the TOPSIS
method to find the optimal solution of the observed problem.

Table 4: Decision matrix which should be normalized

Eligibility Liquidi | Efficien | Profitabili | Solven
criteria ty cy ty cy
Alternatives | wi1=0,6 | w2=0,1 w3=0,2 wa=0,1
Bank 1 1,68 0,37 0,34 16,86
Bank 2 1,55 0,27 0,34 24,93
Bank 3 2,91 0,43 0,45 17,25
Bank 4 1,77 0,42 0,13 18,85
Bank 5 1,25 0,39 0,06 17,76
Bank 6 2,39 0,41 0,06 17,47
Bank 7 1,47 0,42 0,15 26,61
Bank 8 2,12 0,37 0,23 15,6
Bank 9 1,81 0,33 0,13 24,36
Bank 10 2,3 0,32 0,12 26,47

Source: Data collected by the authors

Table 5: Normalized decision matrix

Eligibility Liquidit | Efficien | Profitabilit | Solvenc

criteria y cy y y
Alternatives | wi1=0,6 | w2=0,1 w3=0,2 wa=0,1

Bank 1 0,268 0,311 0,453 0,253
Bank 2 0,247 0,227 0,453 0,375
Bank 3 0,464 0,361 0,599 0,259
Bank 4 0,282 0,353 0,173 0,283
Bank 5 0,199 0,328 0,079 0,267
Bank 6 0,381 0,345 0,078 0,263
Bank 7 0,234 0,353 0,199 0,4
Bank 8 0,338 0,311 0,306 0,234
Bank 9 0,288 0,277 0,173 0,366

Bank 10 0,366 0,269 0,159 0,398

Source: Data collected by the authors
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Table 6: Multiplication of normalized matrix values by criterion
weights

Eligibility Liquidit | Efficien | Profitabilit | Solvenc
criteria y cy y y
Alternatives | wi1=0,6 | w2=0,1 w3=0,2 wa=0,1
Bank 1 0,161 0,031 0,090 0,025
Bank 2 0,148 0,023 0,090 0,037
Bank 3 0,278 0,036 0,119 0,025
Bank 4 0,169 0,035 0,034 0,028
Bank 5 0,119 0,032 0,016 0,027
Bank 6 0,228 0,034 0,015 0,026
Bank 7 0,140 0,035 0,039 0,04
Bank 8 0,202 0,031 0,061 0,023
Bank 9 0,173 0,027 0,034 0,036
Bank 10 0,219 0,027 0,031 0,039

Source: Created by the authors
Considering the fact that all the criteria belong to the maximization
criteria it follows that:

Ideal solution: A* = {0.278, 0.036, 0.119, 0.04}

Negative ideal solution: A-={0.119, 0.023, 0.015, 0.023}
If we denote the distances from the ideal solutions with Si * and Si-,
we gets the results shown in Table 7

If we denote the distances from the ideal solutions with Si* u Si- we
gets the results shown in Table 7.

Table 7: Determining the distance of alternatives from ideal
solutions

Distance from the ideal
solution
Alernatives Si* Si-
Bank 1 0,376 0,086
Bank 2 0,134 0,081

61



Bank 3 0,015 0,187
Bank 4 0,139 0,055
Bank 5 0,190 0,009
Bank 6 0,118 0,105
Bank 7 0,159 0,038
Bank 8 0,097 0,095
Bank 9 0,135 0,058
Bank 10 0,106 0,195

Source: author's creation

Determining the relative proximity of alternatives to the ideal
solution is the next stage, which involves calculating using the

following formula(Rodriguez, 2015):

Qi"=Si/ Si"+ Si, i

Based on the obtained solutions, the ranking of alternatives can be

performed as follows:

1,..n

Table 8: Ranking of alternatives

Alternative Relative
. Rank
S proximity
Bank 1 0,383 5.
Bank 2 0,353 6.
Bank 3 0,933 1.
Bank 4 0,249 8.
Bank 5 0,048 10.
Bank 6 0,456 2.
Bank 7 0,171 9.
Bank 8 0,444 4,
Bank 9 0,266 7.
Bank 10 0,454 3.

Source: Created by the author
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Based on the TOPSIS method implemented, a obtained solution is
that the most suitable investment bank is the bank 5, which has the
highest ranking among all alternatives.

Discussion of results

The results indicate the bank's ranking for the investor as a
potential money laundering client.

Graph no. 1: The final ranking of alternatives
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The stability of the obtained solution in case of change of criteria
can be performed by the sensitivity analysis procedure(Bergman &
Lundberg, 2013). Figure 1 shows the impact of the criteria on each
bank or alternative.
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Graph no. 2: The impact of changing the weight of all criteria on

alternatives
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From the chart above, it can be seen that the biggest change in
value is achieved by alternative 3 where, due to the decrease in the
weight of the "liquidity" criterion, the increase in the weight of
other criteria only further condition the conclusion reached and the
budget shows that this bank shows the lowest risk of money
laundering in the payment system as a support. the gray economy.
Also, generally speaking, with other alternatives, the conclusion is
that due to the increase in the weights of the criteria "efficiency”,
"profitability" and "solvency", their value increases, but still not
enough to achieve greater value than alternative 2.
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Conclusion

Everybody - individuals, politicians, experts, business people, every
day considers and makes small and big decisions - decisions that
affect individuals, families, business systems or social communities
- regions, states and the whole world. In the most cases and
problems that need to be solved there are multiple solutions. But
the question that comes is which solution to choose? One who
considers and makes a decision takes into account several aspects
of the problem he is solving: some reasons speak in favor of making
a decision in one way, but other reasons say that such a decision is
reviewed and often revised.

Thus, the problem solving practices in the financial sector shows
that they can be solved in different ways, respecting the relevant
criteria. In the past years, considering the financial sector of the
Republic of Serbia, there have been positive changes, which is
confirmed by the parameters that indicates an increase in the
efficiency of the banking system, growth of loans and deposits with
banks, growth of capital market turnover, stimulation of household
savings, etc. which has a positive effect on reducing the risk of
money laundering and the grey economy. In order to achieve even
better results, it is necessary to provide additional investment
funds from clients, as well as to establish a network of monitoring
clients' inflows and outflows of money, which will make decisions
based on appropriate indicators that will be obtained by applying
the best ways to measure bank performance which is certainly the
responsibility of the National Bank of Serbia.

The application of decision support system combines the results of
economic theory with the data provided by economic statistics. Key
features of high-performing banks are reflected in providing high
liquidity, maximizing profits, controlling costs and more. There are
multiple approaches to measuring the performance of commercial
banks. They all boil down to a larger or smaller selection of certain
coefficients or ratios. Financial coefficients or indicators are
representing relative ratios that need to give advance
consideration to the degree of certainty that a bank will be able to
monitor the balance of payments of deposits and placements.
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Obtained sizes can be compared with other banks, planned sizes or
with the sizes of the bank realized in the previous period, as well as
with international payments and foreign banks.

Ability to use a number of representative methods available to the
process of making a decision on the system of reducing the risk of
money laundering for each bank, which facilitates business and
raises the level of decision quality to a higher level. It is precisely by
using the combination of the ANP and the TOPSIS method that it is
shown how a precise procedure can be made, while respecting all
the set criteria on the basis of which the selection is made. It has
also been shown in this way that there are significant arguments
for making the selection process based on scientific basis.

Decision support systems were developed at a set of 10 banks in
the Republic of Serbia. Data on their business are related to 2011,
and were collected from the annual financial statements. Applying
the appropriate system, the banks were ranked and it was
determined that the bank 3 with its indicators have the best
characteristics.
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Pregledni rad UDK:

Rezime

[IpobsieM mnpawka HOBUA MNPUCYTaH je HA HALHWOHAJIHOM U
MehyHapoHOM HUBOY M 3HA4YajHO je U3paXKeH Y OHUM JIpylITBUMa
y KOjUMa OpraHM30BaHY KpMMHHAJ HACTOjU Jia ce Jierajausyje Kpos
KPUMMHAJIHO [Ipake HOBLA U Jla ce MHPUITpUPA Y PUHAHCHUjCKe U
€KOHOMCKe TOKOBe, ca LM/beM Ja KOHTpoJjulle ofpeheHe
€KOHOMCKE Y IIOJINTUYKE TIpoLece.

KpuMuHa/iHa pajama Koja MNPeTXOAH CTHLAky HEe3aKOHUTHUX
NpHX0/a, MeToJle Mpama HOBLA M MeToJe Cy30ujamba, CafpiKu
oapebeHe cnenuduyHOCTU 6€3 KOjUX HUje Moryhe carsiefaTu CBe
acleKTe Mpama HOBIA, MOCE6HO y morJeay usbopa ojaroapajyhe
cTpaTeruje 3a 60pOy NpoTHUB Npamwa HoBILA. . CBe 0BO yKa3syje Ha
3Hayaj UCTPAKUBaKa OBe MPo6JieMaTHKe, TOCEGHO NMparba HOBIA Y
byHKIMjU PUHAHCUpaba Tepopu3Ma.
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