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Annex C. Comparative Analysis of Decision-Making 
Methods  

Table A20. Advantages and disadvantages of multi-criteria decision-making methods 
(compiled by author) 

No. Method Advantage Disadvantage 
1 COPRAS 

(Complex 
Propor-
tional As-
sessment) 

Advantages (Podvezko 2011; 
Podviezko, Podvezko 2014): 
1. This quantitative multi-criteria 

method is used for multi-criteria 
evaluation of maximizing as well 
as minimizing criteria values. 

2. The criterion of the method Zj and 
its components properties allow to 
easily compare and check the re-
sults of calculations and to com-
pare the methods COPRAS and 
SAW. 

3. Common properties of this 
method allow to be used for com-
parison and evaluation of criteria 
characterizing hierarchically 
structured complex magnitudes, 
being of the same hierarchical 
level. 

4. This method is not requiring trans-
formation to minimize criteria, 
therefore the data transformation 
is not distorted; this method is in-
tended to evaluate a single alterna-
tive. 

Disadvantages 
(Podvezko 2011):  
1. COPRAS may be 

less stable in 
comparison with 
SAW or TOPSIS 
methods in data 
variation case. 

2. The results may 
be sensitive to 
slight variation 
of data, and the 
ranks devoted 
may differ from 
ones obtained 
with other meth-
ods. 

2 MULTI-
MOORA 
(The 
Multi-Ob-
jective 
Optimiza-
tion by 
Ratio 
Analysis)  

Thus, MULTIMOORA (method of 
multiple objectives) tool satisfies the 
following conditions (Brauers, 
Zavadskas 2010):  
1. In comparison with other methods 

MULTIMOORA is more robust 
involving all stakeholders (includ-
ing consumer sovereignty) inter-
ested in a certain issue as an ad-
vantage. 

Disadvantages (Brau-
ers, Zavadskas 
2010): 
1. The major limit 

of this method is 
the data of objec-
tives used, which 
could not be 
equal to zero or 
dealing with the 
negative num-
bers. 
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2. MULTIMOORA with all non-

correlated objectives is more ro-
bust than with limited number of 
objectives. 

3. MULTIMOORA is more robust 
relating with the reason when all 
interrelations between alternatives 
and objectives are taken into con-
sideration at the same time in 
comparison with interrelations 
only investigated two by two. 

4. MULTIMOORA is non-subjec-
tive and more robust in compari-
son with methods using subjective 
estimations to do the choice for 
normalization and importance of 
the objectives. 

The choice of the objectives 
A set of robust objectives could be 
found after session of brain storming 
with all the stakeholders involved or 
with representative experts. 
Normalization 
MILTIMOORA does not need exter-
nal normalization and more robust 
than based on subjective external nor-
malization. This method of multiple 
objectives uses non-subjective dimen-
sionless measures without normaliza-
tion and become more robust than 
other methods which use subjective 
non-additive scores or subjective 
weights. 
Giving importance to an objective 
Together with weights and scores, the 
importance of objectives is just mixed 
with normalization.  
5. MULTIMOORA is based on car-

dinal numbers and is more robust 
than other method based on ordi-
nal numbers. 

6. MULTIMOORA with the last 
available data is a base for more 
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robust research works than based 
on earlier data. 

7. The use of two methods of multi-
objective optimization is more ro-
bust than applying a single 
method; while the use of three 
methods is more robust than ap-
plying two methods, etc. 

3 DEA 
(Data En-
velopment 
Analysis) 

Advantages (Velasquez, Hester  
2013): 
1. Efficiency evaluation tool, input-

output oriented model which is 
minimizing input and maximizing 
output criteria and the model is 
based on proportional reduction. 

2. It is capable of handling multiple 
inputs and outputs (Velasquez, 
Hester 2013).  

3. Efficiency can be analysed and 
quantified. 

4. It can uncover relationships that 
may be in hidden with other meth-
ods.  

5. A mixture of percentiles, ratios 
and raw data is permissible in one 
measurement of efficiency with 
DEA tool. 

6. DEA is widely used in economic, 
utilities, medical, road safety, re-
tail, agriculture, and business 
problem solving. These categories 
are especially useful for the reason 
they have precise data utilizing for 
input, which bypasses one of the 
major tool’s deficiencies. 

7. Programmable. 
 
 

Disadvantages (Cook 
et al. 2014; Ve-
lasquez, Hester 2013; 
Banker et al. 1989): 
1. The number of 

analysed alterna-
tives should be at 
least twice less 
than the number 
of inputs and out-
puts combined. 
While Banker et 
al. (1989) state 
that the number 
of alternatives 
should be at least 
three times 
greater that the 
number of inputs 
and outputs. 

2. Potential prob-
lem exists during 
selection of indi-
cators for DEA 
when the raw 
data (ex. the 
number of em-
ployees, reve-
nues, profits, as-
sets, etc.) and 
ratios (ex. as re-
turns on invest-
ment) could not 
be used in the 
one model. 
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3. It does not deal 

with imprecise 
number of data 
and assumes that 
all input and out-
put measures are 
exactly known. 
However, in real 
world this as-
sumption could 
not always be 
true. 

4. The calculation 
results can be 
sensitive depend-
ing on selected 
inputs and out-
puts. 

4 FARE 
(Factor 
Relation-
ship) 

Advantages of this technique 
(Ginevičius 2011): 
1. This tool enables the possibility 

with less initial information get 
wider range of calculations. 

2. To compute the weights. 
3. FARE is based on the relation-

ships between all analysing crite-
ria describing the research phe-
nomenon considered. 

4. At the first stage a minor amount 
of initial data is required about the 
relationships between a part of cri-
teria set, as well as their direction 
and strength, asked from experts. 

5. Then, based on the specific fea-
tures of the whole set of criteria 
and the conditions their function-
ing, the directions and relations 
between other criteria of the set 
are determined in analytical way 
in compliance with those deter-
mined at the first stage. 

6. The criteria weights can be meas-
ured, when the total impact of 
every particular criterion on other 

Disadvantages 
(Ginevičius 2011): 
1. Human judgment 

based technique. 
2. The concordance 

coefficient of 
Kendall is re-
quired to evalu-
ate expert’s con-
sistency. 
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rest criteria of the system or its to-
tal dependence on other rest crite-
ria of a particular system is 
known. 

5 TOPSIS 
(Tech-
nique for 
Order 
Preference 
by Simi-
larity to an 
Ideal So-
lution) 

The method is based on this principle: 
the optimal point should have the far-
thest distance from the negative ideal 
solution and the shortest distance from 
the positive ideal solution (Liu et al. 
2011).  
Advantages (Podviezko, Podvezko 
2014; Velasquez, Hester 2013): 
1. This absolute evaluation method 

is not requiring transformation to 
minimize criteria; therefore, the 
data transformation is not dis-
torted.  

2. TOPSIS allows clearly interpret 
the absolute evaluation of every 
alternative, its deviation magni-
tude assessing from the average 
attained at the best and the worst 
alternatives. 

3. This method provides the most 
stable results in case the input data 
is oscillating. 

4. Studies of developing hypothet-
ical best and worst objects appro-
priate for particular tasks are 
worth to be initiated in many 
fields, where quantitative evalua-
tion is required. 

5. Simple process, programmable 
and easy to use. 

6. Able to maintain the same number 
of steps regardless to the size of 
problem. 

7. Widely used in such spheres as: 
logistics, engineering and manu-
facturing systems, design, busi-
ness and marketing management, 
human resources management, 
environmental management, and 
water resources management. 

Disadvantages (Ve-
lasquez, Hester 
2013): 
1. The use of Eu-

clidean Distance 
does not consider 
the correlation of 
the attributes. 

2. Quite difficult to 
weight as well as 
keep consistency 
of judgment, es-
pecially with ad-
ditional attrib-
utes. 
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6 SAW 
(Simple 
Additive 
Weighting
) 

Advantages (Podvezko 2011; 
Podviezko, Podvezko 2014): 
1. Ability to compensate among cri-

teria (Velasquez, Hester 2013). 
2. Intuitive for decision makers; cal-

culation is quite simple and does 
not require complex computer 
programs (Velasquez, Hester 
2013). 

3. This method is integrating the cri-
teria values and weights into a sin-
gle magnitude. 

4. The calculation algorithm is not 
difficult, being implemented ei-
ther without the help of a com-
puter or by applying simple com-
puter program. 

5. Normalized values of the evalua-
tion of criterion Sj help visually 
determine the differences between 
the alternatives compared. 

6. This method is intended to evalu-
ate a single alternative.  

 

Disadvantages 
(Podvezko 2011; Ve-
lasquez, Hester 
2013): 
1. SAW may be 

used if all the cri-
teria are maxim-
izing (trans-
formed to 
maximizing 
ones) before 
analysis.  

2. All the values of 
the criteria val-
ues should be 
positive. The 
evaluation re-
sults (the values 
of the criterion 
Sj), depend on 
the type of their 
transformation to 
positive values. 

3. The largest value 
of the criterion of 
the method Sj 
may be about the 
unity, while the 
smallest value 
may reach the 
zero. 

4. The estimates 
yielded by SAW 
do not always re-
flect the real situ-
ation. The result 
obtained may not 
be logical, with 
the values of one 
particular crite-
rion largely dif-
fering from those 
of other criteria. 
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5. SAW method is 

based on classi-
cal normaliza-
tion, with mini-
mizing criteria 
converting them 
to the maximiz-
ing ones. 

6. Result obtained 
may not be logi-
cal (Velasquez, 
Hester 2013). 

7 PROME-
THEE 
(Prefer-
ence 
Ranking 
Organisa-
tion 
Method 
for Enrich-
ment 
Evalua-
tion) 

Advantages (Podviezko, Podvezko 
2014; Velasquez, Hester 2013): 
1. This method is not requiring trans-

formation to minimize criteria; 
therefore, the data transformation 
is not distorted.  

2. Easy to use. 
3. It does not require such assump-

tion that the criteria should be pro-
portionate. 

4. Widely used in such fields of: en-
vironmental, business and finan-
cial management, management, 
hydrology and water manage-
ment, manufacturing and assem-
bly, chemistry, logistics and trans-
portation, agriculture, and energy 
management. 

5. Need normalization. 

The disadvantages 
(Velasquez, Hester 
2013): 
1. It does not pro-

vide a clear 
method intended 
to assign 
weights. 

2. It requires the as-
signment of val-
ues, however 
does not provide 
easy understand-
able method to 
assign those val-
ues. 

8 VIKOR 
(VlseKrite
rijumslca 
Optimi-
zacija I 
Kompro-
misno Re-
senje) 

This method means multi-criteria opti-
mization and compromise solution 
(Liu, Wang 2011). 
Advantages of this tool (J. K. Chen, I. 
Chen 2008; Velasquez, Hester 2013): 
1. The tool is based on the principle 

of compromise programming of 
multi-criteria decision-making 
(MCDM). 

2. It is a tool that benefits multi-cri-
teria decision maker, in such situ-
ations when he is unstable, or in 
case of no idea how to express 

Disadvantages of this 
tool (J. K. Chen, I. 
Chen 2008; Ve-
lasquez, Hester 
2013): 
1. Ranking needs to 

be performed us-
ing different val-
ues of criteria 
weights, and 
analysis of the 
impact of all cri-
teria weights on 
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one’s preference, for example, at 
the beginning of designing the 
system. 

3. Compromise solution is accepta-
ble based on maximum the group 
utility, and a minimum of the indi-
vidual regret. 

4. The major ranking result is the list 
of alternatives after compromise 
ranking, and the compromise so-
lution with the advantage rate. 

5. The tool determines the weight 
stability intervals. 

6. The compromise solution will be 
replaced if the value of a weight is 
not fall in the stability interval. 

7. Single’s criterion analysis of 
weight stability intervals is uti-
lized for all criterion functions, 
with initial values of weights. In 
this way preferred stability of an 
acquired compromise solution 
may be analysed with VIKOR 
program. 

8. Need normalization. 

suggested com-
promise solution. 

2. Needs initial 
weights. 

3. Suitable in case 
of information 
taking the form 
of numerical val-
ues. 
 
 

9 MAUT 
(Multi–At-
tribute 
Utility 
Theory)  

MAUT is an expected utility theory; it 
can decide the best action course in a 
given problem and calculating the best 
possible utility. Advantages (Ve-
lasquez, Hester 2013): 
1. MAUT takes uncertainty into ac-

count. 
2. It is comprehensive, as well it can 

account for and incorporate the 
preferences of every consequence 
at all steps of the method. 

3. MAUT is widely applicable in 
economic, financial, water man-
agement, actuarial, energy man-
agement, and agricultural problem 
solving. All mentioned types of 
problems have significant 
amounts of uncertainty and avail-
able data enough to make MAUT 

Disadvantages (Ve-
lasquez, Hester 
2013): 
1. Huge amount of 

input is required 
at every step of 
the procedure in 
order to record 
the decision 
maker’s prefer-
ences, therefore 
making this tool 
extremely data 
intensive. 

2. This level of in-
put and huge 
amount of data 
may not be avail-
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tool a proper method of decision–
making. 

4. Needs normalization in order to 
eliminate the impact of various 
physical dimension to the deci-
sion–making result. 

 

able for every de-
cision-making 
problem. 

3. The preferences 
of the decision 
makers should be 
precise, giving 
specific weights 
to each conse-
quence; it is re-
quiring stronger 
assumptions on 
every level.  This 
can be difficult to 
apply and rela-
tively subjective. 

10 AHP (An-
alytic Hi-
erarchy 
Process) 

The major characteristic of this 
method: pair-wise comparisons, which 
both are used to compare a number of 
alternatives with respect to different 
criteria and to estimate the weights of 
criteria. This tool relies on the judg-
ments of selected experts to derive pri-
ority scales. Advantages (Velasquez, 
Hester 2013). 
1. Ease of use. 
2. Scalable tool, which can easily ad-

just in size to apply decision-mak-
ing problems according to its hier-
archical structure. 

3. Not data intensive in comparison 
with MAUT tool. Although AHP 
requires enough data to suitably 
perform pairwise comparisons. 

4. AHP is widely used in perfor-
mance-type problems, corporate 
policy and strategy, resource man-
agement, public policy, planning, 
and political strategy. Resource 
management problems solve the 
disadvantage of rank reversal for 
the reason of limited number of al-
ternatives. AHP is able to handle 
bigger problems makes it perfect 

Disadvantages (Ve-
lasquez, Hester 
2013): 
1. Interdependence 

between alterna-
tives and criteria. 

2. Due to the tech-
nique of pairwise 
comparisons, 
AHP can be sub-
ject to inconsist-
encies in case of 
ranking and 
judgment crite-
ria. 

3. It does not allow 
decision-makers 
to grade one in-
strument sepa-
rately, but only in 
comparison with 
the rest, without 
searching for 
strengths or 
weaknesses. 

4. The general form 
of this tool is sus-
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to handle problems, which com-
pare performance between alter-
natives.  

5. Hierarchy structure can simply 
adjust to fit a lot of sized prob-
lems. 

ceptible to rever-
sal ranking. Due 
to the specific of 
comparisons for 
rankings, the 
supplement of al-
ternatives in the 
end of the calcu-
lation process 
could lead to re-
verse of the final 
rankings. 

11 CBR 
(Case–
Based 
Reason-
ing) 

CBR is the tool that retrieves cases 
very similar to a problem from an ex-
isting database of various cases, and 
proposes a solution to a decision-
maker based on the most similar cases. 
Advantages (Velasquez, Hester 2013). 
1. It requires little effort for gaining 

process of additional data. 
2. Not data intensive. 
3. Minimum expenditure on mainte-

nance as existing database and re-
quires little upkeep. 

4. It can improve over time, when 
more and more cases are added to 
the existing database. 

5. It can adapt to changes in sur-
rounding environment with its ex-
isting database of a number of 
cases. 

Disadvantages of 
CBR (Velasquez, 
Hester 2013): 
1. Sensitivity to in-

consistency in 
various data. 

2. Requires many 
cases. 

3. CBR is used in 
such industries, 
where already 
exist a substan-
tial number of 
previous cases 
(comparisons of 
businesses, med-
icine, vehicle in-
surance, engi-
neering designs). 

12 SMART 
(Simple 
Multi-At-
tribute 
Rating 
Tech-
nique) 

One of the simplest forms of MAUT, 
conveniently converting weights into 
actual numbers. Advantages (Ve-
lasquez, Hester 2013). 
1. MAUT all advantages adapted. 
2. Simple to use. 
3. It actually allows assignment 

techniques (relative, absolute, 
etc.) for any type of weight. 

4. It requires less effort for decision 
makers in comparison with 
MAUT. 

Disadvantages (Ve-
lasquez, Hester 
2013): 
1. Procedure for de-

termining work 
is quite compli-
cated and not 
convenient con-
sidering the com-
plicated frame-
work as well. 

2. Easy to use in 
case of a fair 



ANNEXES 201 

 

No. Method Advantage Disadvantage 
5. It also handles the data well under 

every criterion. 
6. Usually solve problems in these 

spheres: environmental, military, 
construction, manufacturing, 
transportation and logistics, as-
sembly. 

7. Popular easy understandable 
method. 

amount of infor-
mation is open 
access and avail-
able to decision-
makers. 

 
 
 


