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of these vehicles into a warehouse system. In the fifth sec-
tion, a sensitivity analysis is performed using WASPAS, 
SAW, MABAC and ARAS methods. Finally, certain con-
clusions are given. 

2. Methods 

By applying multi-criteria decision-making methods, 
it is possible to select appropriate strategies, rationalize 
certain logistic and other processes, and make appropriate 
decisions that have an impact on the operations of compa-
nies or their subsystems, as evidenced by the following 
studies [11–16]. 

This paper proposes the application of two methods the 
FUCOM method for obtaining weight coefficients and 
EDAS method for obtaining the best of potential solutions. 
Additionally, within the stability evaluation of the obtained 
results and the applied model, the assessment and ranking 
of alternatives are performed using WASPAS, SAW, 
MABAC and ARAS method. 

2.1 The FUCOM method 

The FUCOM method was developed by Pamučar, Ste-
vić and Sremac [17] for determining the weights of criteria. 
According to the authors, this new method is better than 
AHP (Analytical Hierarchy Process) and BWM (Best 
Worst Method). 

 FUCOM provides a possibility to validate the model 
by calculating the error size for obtained weight vectors, by 
determining the degree of consistency. On the other hand, 
in other models for determining the weights of criteria, the 
BWM [18] and the AHP [19] model, redundancy in pair-
wise comparison appears which makes them less suscepti-
ble to errors in judgment, while the methodological proce-
dure of FUCOM eliminates that problem. 

We aim to present the procedure for obtaining weight 
coefficients of criteria by applying FUCOM. 

Step 1. In this step, the criteria from the predefined set 
of the evaluation criteria С = {C1, C2, …, Cn} are ranked. 
The ranking is performed according to the significance of 
the criteria, i.e. starting from the criterion which is ex-
pected to have the highest weight coefficient to the crite-
rion of the least significance: 

(1) (2) ( )...j j j kC C C> > > . (1) 
Step 2. In this step, a comparison of the ranked criteria 

is carried out and the comparative priority (φk/(k+1), k=1,2 
…, n, where k represents the rank of the criteria) of the 
evaluation criteria is determined 

( )1/2 2/3 /( 1), ,..., k kϕ ϕ ϕ +Φ = . (2) 

Step 3. In this step, the final values of the weight coef-
ficients of the evaluation criteria (w1, w2,…, wn)T are calcu-
lated. The final values of the weight coefficients should sat-
isfy the following two conditions:  

a) The ratio of the weight coefficients is equal to the 
comparative priority among the observed criteria φk/(k+1) 
defined in Step 2, i.e. the following condition is met: 
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b) In addition to Condition (3), the final values of the 

weight coefficients should satisfy the condition of mathe-
matical transitivity, i.e. φk/(k+1)  φ(k+1)/(k+2) = φk/(k+2). 
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Thus, another condition that the final values of the 
weight coefficients of the evaluation criteria need to meet 
is obtained, namely: 
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Based on the defined settings, the final model for de-
termining the final values of the weight coefficients of the 
evaluation criteria can be defined. 
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By solving the model (5), we obtain the final values of 
evaluation criteria (w1, w2,…, wn)T and the degree of con-
sistency ( χ ) of the results obtained. 

2.1 The EDAS method 

The EDAS method was developed by [20] for the 
multi-criteria classification of inventories. The steps of this 
method are presented below: 

Step 1. Select the most important criteria that describe 
alternatives. 

Step 2. Form an initial decision-making matrix as 
shown: 
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where хij denotes the values of the ith alternative according 
to the jth criterion. 

Step 3. Determine the average solution according to all 
the criteria as shown: 

1j m
AV AV =   ,  (7) 

where 
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Step 4. Calculate the positive distance from average 
(PDA) and negative distance from average (NDA) matrices 
depending on the type of criteria (benefit or cost) according 
to the following expressions: 
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If the criterion is of beneficial type, 
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and if it is a cost criterion, 
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where PDAij and NDAij denote the positive and negative 
distance of the ith alternative from the average solution in 
accordance to the j criterion, respectively. 

Step 5. Determine the weighted sum of PDA and NDA 
for all alternatives as follows: 
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where wj is the weight of jth criterion. 
Step 6. Normalization of SP and SN values for all al-

ternatives according to the following expressions: 
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Step 7. The appraisal score (AS) for all alternatives ac-
cording to the following expression: 

( )1
2i i iAS NSP NSN= + ,  (19) 

where 0 ≤ ASi ≤ 1. 
Step 8: Rank alternatives according to decreasing val-

ues of appraisal score (AS). The alternative with the highest 
AS is the best choice among the potential alternatives. 

 
 

 

3. AGVs 

Automatic guided vehicles are defined as self-power 
vehicles, with their own energy source and handling de-
vices, intended for the transportation of materials. Another 
definition of automatic guided (managed) vehicles, also 
known as AGVs, says that these are unmanned ground 
transportation vehicles that are computer controlled, most 
electrically powered with batteries. It is important to high-
light that these vehicles are without drivers, i.e. they can 
function without operators, with a special emphasis on the 
fact that the costs reduced by worker's salary in non-auto-
mated processes are up to about 75% of the cost. The be-
ginning of the use of automatic guided vehicles is linked to 
the achievement of the American company Barrett Vehicle 
Systems, which in 1954 for the first time managed to auto-
mate a single towing vehicle with mechanical guidance, in 
a way that a wire was placed above a vehicle. Then, devel-
opment and further automation moved to Germany, and 
since 1963, the first companies were Jungheinrich and 
Wagner. Since 1970, automatic guided vehicles (AGVs) 
have been involved in material flow processes and in hos-
pitals [21]. 

The AGV system consists of a vehicle, a control sys-
tem, and additional necessary equipment. Modern ground 
vehicles are controlled by microprocessors built into them, 
and most of them are monitored by a control system that 
optimizes their work. It generates and distributes orders for 
transportation, monitors vehicles with their loads and 
serves as a traffic light for movement through a warehouse 
based on priorities [22]. 

3.1 The types of AGVs 

The systems of automatic guided vehicles are very in-
teresting and useful since they offer a high degree of flexi-
bility and automation in material transportation. In contrast 
to many other material transportation systems, AGV sys-
tems rarely require a specific construction to support the 
transportation of materials and goods. With the develop-
ment of AGVs and the application of automation and a high 
degree of flexibility, today we distinguish many types of 
vehicles in terms of the weight of load they can transport. 
Load capacity varies from less than 1 kg to up to 100 t. We 
distinguish several types of AGVs: 
• towing vehicles; 
• unit load vehicles; 
• pallet trucks; 
• forklift trucks; 
• special-purpose vehicles. 

Towing vehicles were the first type of those vehicles 
and have been used today. They are the oldest and most 
popular type of AGVs. They can pull several trailers/wag-
ons and have a capacity ranging from four to 25 tons. They 
are usually applied to the transportation of loads to/from a 
warehouse (receiving and dispatch zone), and since it re-
fers to large quantities of material, they are mostly used for 
loading and unloading the vehicles of external transporta-
tion. 

Unit load AGV with a loading space is also a type of 
vehicle that is used for the transportation of goods loaded 
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onto a platform on the vehicle and their transfer. These ve-
hicles are also referred to as vehicles of unit loads (pallets, 
boxes, individual pieces) and most often they also have au-
tomatic load transfer (using a lifting deck, chain, band or 
roller conveyor). They are used for transportation at shorter 
distances with high flow rates, and due to the ability to au-
tomatically connect to conveyors, workstations, devices 
and AS/RS systems, they are often integrated into an auto-
mated manufacturing or warehousing system. 

Automatic guided pallet trucks are designed for the 
transportation of palletized materials, loading from the 
ground and unloading onto the ground, where pallets are 
lifted several centimeters from the ground, thus eliminating 
the need for fixed places for the deposition of load units. 
Loading of such vehicles can be in two ways: with auto-
matic loading (necessity of correct positioning for loading) 
and with manual loading (need for operator's handling the 
vehicle when loading). 

Automatic guided forklift trucks are the newest type of 
AGVs. In their appearance and function, they are similar to 
the classic versions of forklifts. In addition to transporta-
tion, the ability to transfer palletized material not only at 
ground level but also at higher levels makes them suitable 
and justified for application into the systems where full au-
tomation and greater flexibility in connecting with other 
subsystems are required. The latest trend of automatic 
guided forklift trucks enables automated delivery, applica-
tion in warehousing, loading and unloading of goods 
into/out of the warehouse, and also enables load transfer 
into vehicles of external transportation (trucks, etc.) with-
out manual control. Special-purpose automatic guided ve-
hicles are vehicles for carrying heavy loads up to 65 tons 
of irregular shape. 

3.2 Main functions of AGVs 

In order for the systems of automatic guided vehicles 
to function in a warehouse where they are installed and to 
carry out their tasks without difficulty, it is essential that 
they have the ability to accomplish several basic functions, 
such as: 
• guidance; 
• routing; 
• traffic management; 
• load transfer; 
• system management. 

The guidance of AGVs can be divided into two basic 

categories, i.e. two basic principles. The first category is 
based on the principle of fixed paths. The second category 
is based on the principle of free paths. The principles of 
guidance that belong to fixed-path guidance are mechani-
cal guidance, inductive guidance, and optical guidance, 
while laser guidance is applied for free guidance. 

AGVs must have a system for determining the path of 
movement, for example, throughout a warehouse where it 
has to perform several tasks. This problem is solved with 
several different methods. Routing the vehicle is the selec-
tion of the route of movement in terms of choosing an op-
timal route towards a particular destination. There are two 
methods of routing automatic guided vehicles: a frequency 
selection method and a selection method with a switch. 

Traffic management is the ability of a system or vehi-
cle to avoid collisions while maximizing the flow of vehi-
cles and materials. There are three types of traffic manage-
ment: zone control, sensor control, and combinatorial con-
trol. 

Load transfer includes the method of loading and un-
loading, which can be simple or integrated within other 
subsystems. There are various methods of load transfer, 
some of which are a manual method, a method of automatic 
connection and separation, a method of load transfer by 
rolling, belt or chain conveyor and a lifting and lowering 
method. 

Management implies the methods of controlling the 
system used for its operation. It can be divided into two 
areas: vehicle-dispatch methods and system-monitoring 
methods. 

4. The selection of AGVs 

For the selection of AGVs, two methods was used, the 
FUCOM method for determining weight coefficients and 
the EDAS method for obtaining the best solution. The se-
lection was based on nine AGVs and seven criteria. 

4.1 Forming a multi-criteria model 

It has been considered an example in which a pur-
chaser of AGV evaluates the considered alternatives using 
the following seven criteria: C1 – dimensions, C2 – mini-
mum lift height, C3 – price, C4 – capacity of AGVs, C5 – 
battery capacity of AGVs, C6 – maximum lift height and 
C7 – speed of AGVs. Tab. 1 provides an overview of the 
alternatives that represent the types of forklift trucks and 
values of criteria for each of them.

Table 1 
Initial decision-making matrix 

Alternatives Criteria 
C1, mm C2, mm C3, $ C4, kg C5, Ah C6, mm C7, km/h 

A1 AGV OKDD16 1480x896x825 85 90000 1600 240 3000 5 
A2 AGV OKDD16-III 1480x896x825 85 90000 1600 240 4500 5 
A3 AGV OKDD20 1480x896x825 85 90000 2000 260 2500 5 
A4 EFORK CDD10-25 2120x850x1830 80 75000 1000 210 2050 5.8 
A5 OKAVGV OK-FDuX-JX-II 1480x896x825 85 90000 2500 240 2050 5 
A6 AMA MLF1500AGV 1975x796x3493 100 65000 1500 240 3900 5.8 
A7 EFORK YF-JG01 1098 2500x1100x2500 80 110000 2000 210 3000 5.8 
A8 HICTRL HAS16 2125x1160x2450 80 85000 1600 240 3000 3 
A9 HICTRL HAR18 2455x2630x2100 80 85000 1800 315 3000 3 
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4.2 Determining criteria weights using 
the FUCOM method 

It has been considered an example in which a pur-
chaser of AGV evaluates the considered alternatives using 
the following seven criteria: C1 – dimensions (min), C2 – 
minimum lift height (min), C3 – price (min), C4 – capacity 
of AGVs (max), C5 – battery capacity of AGVs (max), C6 
– maximum lift height (max) and C7 – speed of AGVs 
(max). The first three criteria belong to cost criteria, while 
the other four belong to benefit criteria. 

Step 1. In step, the decision-makers perform the rank-
ing of the criteria based on the consensus: C4 = C7 > C1 > 
C3 > C6 > C5> C2. 

Step 2. In this step, the decision-makers perform a pair-
wise comparison between the ranked criteria from Step 1. 
The comparison is made with respect to the first-ranked C4 
criterion. The comparison is based on the scale [1,9]. Thus, 
the priorities of criteria (

( )j kCϖ ) for all the criteria ranked 
in Step 1 are obtained (Tab. 2). 

Table 2 
Priorities of criteria 

Priority Criteria 
C4 C7 C1 C3 C6 C5 C2 

( )j kCϖ  1 1 1.5 1.9 2.6 2.9 3.1 
 
Based on the obtained priorities of the criteria, the 

comparative priorities of the criteria are calculated φc4/c7 = 
1/1 = 1, φc7/c1 = 1.5/1 = 1.5, φc1/c3 = 1.9/1.5 = 1.27, φc3/c6 = 
2.6/1.9 = 1.37, φc6/c5 = 2.9/2.6 = 1.11, φc5/c2 = 3.1/2.9 = 1.07. 

Step 3. The final values of the weight coefficients 
should meet the following two conditions: 

a) The final values of the weight coefficients should 
meet Condition (3), i.e. that w4/w7 = 1, w7/w1 = 1.5, w1/w3 
= 1.27, w3/w6 = 1.37, w6/w5 = 1.11, w5/w2 = 1.07. 

b) In addition to Condition (2), the final values of the 
weight coefficients should meet the condition of mathe-
matical transitivity, i.e. that: w4/w1 = 1∙1.5 = 1.5, w7/w3 = 
1.5∙1.27 = 1.91, w1/w6 = 1.27∙1.37 = 1.74, w3/w5 = 
1.37∙1.11 = 1.52, w6/w2 = 1.11∙1.07 = 1.19. 

By applying Expression (5), the final model for deter-
mining the weight coefficients can be defined as: 
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By solving this model, the final values of the weight 
coefficients are w1 = 0.157, w2 = 0.076, w3 = 0.124, w4 = 

0.236, w5 = 0.081, w6 = 0.091, w7 = 0.236 and the DFC 
(Deviation from Full Consistency) of the results are χ = 
0.0013 or 0.13%. The obtained DFC shows the total objec-
tivity of obtained results, which allows the application of 
the FUCOM method. 

By applying the FUCOM method, the criteria weights 
are obtained. The results show that the most important cri-
teria for solving this problem are the fourth and seventh 
criterion with a value of 0.236. After that is the first crite-
rion with a value of 0.157. These are followed by the third 
criterion with a value of 0.124, the sixth criterion with a 
value of 0.091, the fifth criterion with a value of 0.081 and 
by the second criterion with a value of 0.076. 

4.3 Evaluation and ranking of alternatives by applying 
the EDAS method 

By applying the EDAS method, the best solution to the 
problem is determined, which is explained in detail below.  

Step 1. Select the most important criteria that describe 
alternatives. 

The most important criteria are C1 – dimensions, C2 – 
minimum lift height, C3 – price, C4 – vehicle capacity, C5 
– vehicle battery capacity, C6 – maximum lift height, C7 – 
vehicle speed. 

Step 2. Construct the initial decision-making matrix 
according to expression (6). Tab. 3 provides the form of 
the initial decision-making matrix. 

Step 3. Determine the average solution according to all 
criteria based on expression (7, 8). Tab. 4 shows the aver-
age solutions. 

Step 4. Calculate the positive distance from average 
(PDA) and the negative distance from average (NDA) ma-
trices in terms of the type of criteria (benefit or cost) ac-
cording to expressions (9-14). The results are given in Tab. 
5 and Tab. 6. 

Step 5. Determine the weighted sum of PDA and NDA 
for all alternatives according to expressions (15) and (16). 
The weighted PDA and NDA matrices are given in Tab. 7 
and Tab. 8. 

Step 6. Normalization of SP and SN values for all al-
ternatives according to expressions (17) and (18). 

The values obtained for NSPi are: 0.535; 0.728; 0.721; 
0.396; 1.000; 0.464; 0.393; 0.028; 0.174. 

The values obtained for NSNi are: 0.896; 0.902; 0.914; 
0.495; 0.856; 0.553; 0.176; 0.284; 0.000. 

Step 7. Calculate the appraisal score (AS) for all alter-
natives according to expression (19). The values obtained 
for the appraisal score (AS) are: A1 = 0.716; A2 = 0.815; 
A3 = 0.817; A4 = 0.446; A5 = 0.928; A6 = 0.499; A7 = 
0.284; A8 = 0.156; A9 = 0.097. 

Step 8. Rank the alternatives according to the decreas-
ing values of appraisal score (AS). The alternative with the 
highest AS is the best choice among the potential alterna-
tives: A5 → A3 → A2 → A1 → A6 → A4 → A7 → A8 
→ A9. Considering the values obtained for the appraisal 
score, a ranking according to decreasing values has been 
performed and the above expression has been obtained. 
The alternative A5 appears as the best solution, i.e. AGV 
OKAVGV OK-FDuX-JX-II. 
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Table 3 
The form of the initial decision-making matrix 

Criteria Alternatives Goal A1 A2 A3 A4 A5 A6 A7 A8 A9 
C1 1 1 1 3 1 5 7 5 7 MIN 
C2 85 85 85 80 85 100 80 80 80 MIN 
C3 90000 90000 90000 75000 90000 65000 110000 85000 85000 MIN 
C4 1600 1600 2000 1000 2500 1500 2000 1600 1800 MAX 
C5 240 240 260 210 240 240 210 240 315 MAX 
C6 3000 4500 2500 2500 2050 3900 3000 3000 3000 MAX 
C7 5 5 5 5.8 5 5.8 5.8 3 3 MAX 

 
Table 4 

The average solutions according to all criteria 
Criteria Alternatives Цель AVj Wj A1 A2 A3 A4 A5 A6 A7 A8 A9 

C1 1 1 1 3 1 5 7 5 7 MIN 3.44 0.157 
C2 85 85 85 80 85 100 80 80 80 MIN 84.44 0.076 
C3 90000 90000 90000 75000 90000 65000 110000 85000 85000 MIN 86666.67 0.124 
C4 1600 1600 2000 1000 2500 1500 2000 1600 1800 MAX 1733.33 0.236 
C5 240 240 260 210 240 240 210 240 315 MAX 243.89 0.081 
C6 3000 4500 2500 2500 2050 3900 3000 3000 3000 MAX 3050.00 0.091 
C7 5 5 5 5.8 5 5.8 5.8 3 3 MAX 4.82 0.236 

Table 5 
Positive distances of the ith alternative from the average solution 

Criteria Alternatives Wj A1 A2 A3 A4 A5 A6 A7 A8 A9 
C1 0.710 0.710 0.710 0.129 0.710 0.000 0.000 0.000 0.000 0.157 
C2 0.000 0.000 0.000 0.053 0.000 0.000 0.053 0.053 0.053 0.076 
C3 0.000 0.000 0.000 0.135 0.000 0.250 0.000 0.019 0.019 0.124 
C4 0.000 0.000 0.154 0.000 0.442 0.000 0.154 0.000 0.038 0.236 
C5 0.000 0.000 0.066 0.000 0.000 0.000 0.000 0.000 0.292 0.081 
C6 0.000 0.475 0.000 0.000 0.000 0.279 0.000 0.000 0.000 0.091 
C7 0.037 0.037 0.037 0.203 0.037 0.203 0.203 0.000 0.000 0.236 
 

Table 6 
Negative distances of the ith alternative from the average solution 

Criteria Alternatives Wj A1 A2 A3 A4 A5 A6 A7 A8 A9 
C1 0.000 0000 0.000 0.000 0.000 0.452 1.032 0.452 1.032 0.157 
C2 0.007 0.007 0.007 0.000 0.007 0.184 0.000 0.000 0.000 0.076 
C3 0.038 0.038 0.038 0.000 0.038 0.000 0.269 0.000 0.000 0.124 
C4 0.077 0.077 0.000 0.423 0.000 0.135 0.000 0.077 0.000 0.236 
C5 0.016 0.016 0.000 0.139 0.016 0.016 0.139 0.016 0.000 0.081 
C6 0.016 0.000 0.180 0.180 0.328 0.000 0.016 0.016 0.016 0.091 
C7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.378 0.378 0.236 
 

Table 7 
The weighted PDA matrices 

Criteria Alternatives maxi(SPi) A1 A2 A3 A4 A5 A6 A7 A8 A9 
C1 0.111 0.111 0.111 0.020 0.111 0.000 0.000 0.000 0.000  
C2 0.000 0.000 0.000 0.004 0.000 0.000 0.004 0.004 0.004  
C3 0.000 0.000 0.000 0.017 0.000 0.031 0.000 0.002 0.002  
C4 0.000 0.000 0.036 0.000 0.104 0.000 0.036 0.000 0.009  
C5 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.024  
C6 0.000 0.043 0.000 0.000 0.000 0.025 0.000 0.000 0.000  
C7 0.009 0.009 0.009 0.048 0.009 0.048 0.048 0.000 0.000  
SPi 0.120 0.163 0.162 0.089 0.225 0.104 0.088 0.006 0.039 0.225 
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Table 8 
The weighted NDA matrices 

Criteria Alternatives maxi(SNi) A1 A2 A3 A4 A5 A6 A7 A8 A9 
C1 0.000 0.000 0.000 0.000 0.000 0.071 0.162 0.071 0.162  
C2 0.001 0.001 0.001 0.000 0.001 0.014 0.000 0.000 0.000  
C3 0.005 0.005 0.005 0.000 0.005 0.000 0.033 0.000 0.000  
C4 0.018 0.018 0.000 0.100 0.000 0.032 0.000 0.018 0.000  
C5 0.001 0.001 0.000 0.011 0.001 0.001 0.011 0.001 0.000  
C6 0.001 0.000 0.016 0.016 0.030 0.000 0.001 0.001 0.001  
C7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.089 0.089  
SNi 0.026 0.025 0.022 0.128 0.036 0.118 0.208 0.181 0.253 0.253 
 

5. A sensitivity analysis 

The application of the analysis in multi-criteria deci-
sion-making can provide a new perspective on the area of 
interest. In the field of multi-criteria decision-making, the 
best alternative should be determined within a set of avail-
able ones. In such decision-making, a set of evaluation cri-
teria is used. The criteria are associated with significance, 
i.e. weights. Intuitively, a higher weight implies the greater 
significance of a criterion. A sensitivity analysis provides 
a new perspective to a decision-making issue, introducing 
criterion criticality. Regarding criticality, we can imply the 

impact of a change in the significance or value of the crite-
ria on the result of decision-making. Therefore, it is possi-
ble for the criteria of little significance to be critical in a 
certain situation, i.e. to be decisive in a decision-making 
process. Thus, a sensitivity analysis can provide us a view 
of the situations that we have not noticed before. It can fur-
ther result in an analysis that is much more efficient and 
finally in the implementation of a better final solution. In 
this paper, four methods for a sensitivity analysis are ap-
plied: WASPAS [23], SAW [24], MABAC [25] and ARAS 
[26], and the ranking of alternatives according to the same 
methods is given in Tab. 9. 

Table 9 
Ranking the alternatives by applying different methods 

Alternatives 
Methods for a sensitivity analysis 

WASPAS SAW MABAC ARAS 
Grade Rank Grade Rank Grade Rank Grade Rank 

A1 0.789 4 0.795 4 0.078 4 0.796 4 
A2 0.819 3 0.825 3 0.134 3 0.829 3 
A3 0.823 2 0.828 2 0.138 2 0.830 2 
A4 0.641 7 0.671 7 0.017 6 0.639 7 
A5 0.851 1 0.861 1 0.184 1 0.864 1 
A6 0.694 5 0.734 5 0.070 5 0.702 5 
A7 0.661 6 0.711 6 -0.008 7 0.677 6 
A8 0.572 9 0.598 9 -0.162 9 0.576 9 
A9 0.585 8 0.627 8 -0.125 8 0.603 8 

Figure 1 shows the positions in the ranking of individ-
ual alternatives for each of the four methods used in the 
sensitivity analysis. As it can be seen in Fig. 1, the best-
ranked alternative is A5 and then A3. In Tab. 9, it can be 
seen that these two alternatives are identified as the best 
ones, since they obtain identical results by all four meth-
ods, with an advantage being given to alternative A5. By 
the calculation, other alternatives have lower values and 
are less ranked than the two above mentioned, as can be 
seen in the figure. Position 3 is occupied by alternative A2 
according to all methods. At position 4, alternative A1 ac-
cording to all methods. Position 5 is taken by alternatives 
A6. Position 6 is occupied by alternatives A7 according to 
WASPAS, SAW and ARAS methods, and A4 according to 
MABAC method. At position 7, alternatives A4 according 
to WASPAS, SAW and ARAS and A7 are ranked accord-
ing to the MABAC method. Position 8 is taken by alterna-
tive A9 to all methods. The last position 9 is taken by al-
ternative A8. 

6. Conclusion 

Warehousing as a subsystem of logistics is the link in 
a chain that offers numerous optimization options. This is 
particularly prominent in our region since the application 
of modern technologies is not present as it is the case in 
western countries. In the paper, an emphasis is put on ware-
house automation throughout the selection of an optimum 
automatic guided vehicle - AGV. As a component of ma-
terial handling equipment, AGV is a solution that can 
greatly improve the operation process in the warehouse it-
self, and therefore in the entire supply chain. Their use can 
save energy, so that a lower price of a final product can be 
expected if they are used in manufacturing plants. 

The methods of multi-criteria decision-making are ap-
plied daily in the real world, and thus in warehouse sys-
tems. The most significant contribution of the paper is re-
flected in the application of FUCOM-EDAS hybrid model. 
In this paper, the FUCOM method has demonstrated its ex-




