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Abstract – In the article, the authors analyse the 
types of accounting software available on the market, 
in order to identify the most effective programs in 
terms of meeting the needs of the accounting service of 
small and medium enterprises. Alternatives for the 
choice were: large software packages of corporate type, 
universal programs for automation of financial 
accounting, programs for the formation and 
submission of tax reporting, document automation 
systems, small programs with an emphasis on financial 
management. The ranking of types of accounting 
software in terms of compliance with the requirements 
of accounting services of small and medium enterprises 
was led by universal programs focused primarily on 
the implementation of financial accounting functions 
with maximum support of the accounting process. 
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1. Introduction

Effective accounting is important in all sectors of 
the institutional environment: from micro-enterprises 
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to clusters and international corporations, and from 
commercial structures to non-budgetary non-profit 
organizations and public sector entities.  

The basic element of such an organization is the 
establishment of automation of accounting processes 
in the circuit “primary documentation and assessment 
of business facts – intermediate generalization of 
data – final accounting and reporting”, as well as 
expanding accounting functions to solve 
management and control tasks. 

At the same time, automation allows to ensure the 
completeness of the implementation of the main 
function of accounting – information, the 
implementation process of which is presented in [1]. 

The dynamic development of modern accounting 
allows us to highlight the following advantages of its 
automation: ease of identifying values, simplification 
of asset registers, providing data for scheduling and 
calculation of financial ratios, providing business 
with financial information, online accounting (cloud 
accounting) using the Internet and communication 
with communication devices, such as smartphones 
and iPhones, increasing the speed of record 
processing (for example, by adding a module for the 
bank manager), expanding opportunities for 
employment and self-employment, increasing 
completeness and accuracy [2]. For small and 
medium enterprises such advantages may be: timely 
information management, the ability to store large 
amounts of data, reduce workload and increase 
productivity, reduce transaction costs and higher 
quality information, automatic verification of 
accounts, faster and more accurate data processing 
and analysis, creating various on-demand reports, 
automated routine recording processes, better cash 
management due to increased efficiency of payment 
and collection processes, providing multi-user access 
[3]. 

Automation of accounting in small and medium 
enterprises has its own characteristics due to the 
limited financial resources of the latter, the nature of 
the tasks solved by the accounting system, as well as 
the presence of additional requirements for the 
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efficiency of information, which is associated with 
highly competitive markets. 

Due to their exceptional importance in the 
economic growth of the country, small and medium-
sized businesses should increase their capabilities 
and practices of using accounting software to win 
global competition with foreign economic 
institutions [4]. In Ukraine, the criteria for classifying 
enterprises as small and medium-sized, according to 
the Law “On Accounting and Financial Reporting in 
Ukraine” are: book value of assets – up to 20 million 
euros; net income from sales of products (goods, 
works, services) – up to 40 million euros; average 
number of employees – up to 250 people. 

 
2. Literature Review and Problem Statement 

 
One of the initial stages of the accounting 

automation process is the selection of software 
relevant to management requests from those 
available on the Ukrainian market. To do this, it is 
necessary to establish the criteria for such selection, 
taking into account all the objective factors 
influencing the assessment. 

In the work of Ch. G. Carpenter, L. A. Le Blanc 
and G. S. Robson [5], identified were four such 
criteria: technical, functional, documentation, and 
vendor information. To choose accounting 
automation software, A. A. Abu-Musa [6] proposes 
to take into account the following factors: firm’s 
current needs, firm’s future needs, business size, 
business type, features of accounting software, IT 
environment and infrastructure and vendor reliability. 
Determinants of the choice of software for 
accounting in commercial enterprises, according to 
O. Muhrtala and M. G. Ogundeji [7], can be the 
following factors: operational, commercial, technical, 
security and strategic. Subsequently, the same criteria 
were used in their studies by E. Yürekli and S. B. 
Haşiloğlu [8]. In A. S. Jadhav and R. M. Sonar [9], 
the taxonomy of software evaluation criteria includes 
seven elements: functional, technical, quality, 
vendor, output, cost and benefit, and opinion. M. 
Ramazani, R. Askari and E. Fazli [10], use the ANP 
method to evaluate accounting software by 
characteristics: general features, compatibility, 
flexibility, control, reporting capability and training. 
In the modern literature there are attempts to adapt 
the list of requirements for accounting programs to 
the industry specifics of the business. For example, 
for small and medium-sized construction companies, 
Tram and Tuan [11] offer to use the determinants: 
requirements of users of accounting software, 
features of accounting software, accounting software 
providers, cost of using accounting software, support 
conditions and social influence. To compare the 
computer accounting software of trade enterprises, L. 

R. Paul and L. Sadath [12] use the following criteria: 
user-friendliness, navigation & control, reporting 
function, flexibility, security, customization and 
vendor support. 

The analysis of foreign literature on the outlined 
topics showed the soundness of scientists' approaches 
to the selection of nomenclature of criteria for 
evaluating accounting software, but there is a lack of 
completed publications on positioning the developed 
criteria in the coordinate system “firm-supplier – 
initiator of automation – consumer software”. In our 
opinion, the importance of the criteria may be 
modified depending on the person concerned: an 
accountant, manager or business owner. 

Ukrainian scientists also show a strong interest in 
the choice of programs for automation of accounting 
processes in enterprises. The analysis of the 
possibilities of computer programs for accounting by 
I. L. Grabchuk and G. I. Lyakhovich [13] is carried 
out according to the nomenclature of criteria, which, 
in essence, characterizes the software in terms of 
functionality and price. A. P. Grinko [14] draws 
attention to six criteria for selecting the optimal 
software for automated accounting systems: 
functional completeness, features of software system 
construction, principles of adaptation to the 
peculiarities of accounting work of specific 
enterprises, the possibility of using on various 
software-adapted platforms office software of own 
development or third-party manufacturers and the 
size of the company's accounting. Generalization of 
publications of domestic authors allowed A. P. Dykiy 
and Yu. D. Dovgal [15], as well as O. P. Kolumbet 
[16] to identify a number of basic criteria for 
selecting computer accounting programs: the 
authority of the developer, cost-benefit ratio 
(efficiency), the degree of versatility, functionality, 
clarity of the system, user-friendly interface, 
reliability, software compatibility, technical 
parameters, level of service, variability, degree of 
information protection and data control. 

Paying tribute to the scientific achievements of 
modern Ukrainian authors, we should still pay 
attention to the fragmentary nature of research in 
their empirical part. Much of the work ends with a 
list of criteria for evaluating accounting programs 
without practical confirmation of the reliability of the 
results. 

The generalization of the works of domestic and 
foreign scientists allows us to identify the following 
criteria that we will use in the future to assess 
alternatives for accounting automation in small and 
medium enterprises: 

 

1) functionality: primary accounting, analytical 
accounting in terms of different units of 
measurement, accounting by areas (banking and cash 
transactions in conjunction with customer-bank 
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systems and in different currencies, fixed assets, 
inventories, production, wages, purchases and sales 
and etc.), warehouse accounting with the ability to 
integrate applications to automate the inventory 
process using barcode readers, work with the log of 
transactions and / or business transactions, tax 
accounting with the ability to integrate applications 
for reporting by electronic means of communication, 
final accounting according to national and / or 
international standards, the degree of implementation 
of management and control functions of accounting, 
in particular in terms of creating new internal 
reporting forms; 

2) price: it is necessary to estimate not only the 
cost of acquiring exclusive or non-exclusive rights to 
use the program, but also the cost of bringing the 
software to a usable condition (installation costs), as 
well as additional costs that may arise in the process 
of such use (update, technical support, purchase of 
additional services, organization of the security 
system, recovery of data lost as a result of cyber 
attacks or system failures); 

3) consumer support: availability of 
methodological literature, user guides, specialized 
forums on the Internet, efficiency of updating taking 
into account changes in legislation, the general level 
of service, in particular, in terms of the seller to 
customer, extensive network of software and 
maintenance centers; 

4) ease of learning and ease of use: the ability to 
use the program without prior long training, 
convenience and intuitive interface, self-
configuration of typical operations and structure of 
analytical accounts, the ability to work remotely, 
compatibility and clarity of data exchange 
technology with other software packages, trade 
equipment (if necessary). 

 

The presented study deliberately does not include a 
group of technical criteria (hardware requirements, 
features of the software environment, data recovery 
quality, differentiation of access rights, level of 
reliability of protection functionality, including 
protection against user errors, technical staffing, 
scalability, etc.), because the choice of software is 
made by experts in the accounting environment, who 
are the end user of the product, but usually are not 
experts who can assess the technical tools of the 
programs. 

This list is the basis for assessing the compliance 
of accounting software to the needs of small and 
medium enterprises. 

At the same time, many socio-economic 
phenomena are complex, which makes it impossible 
to describe them in one variable. Evaluation of 
objects in terms of such phenomena is possible by 
constructing a synthetic variable that aggregates 
fragmentary information included in specific criteria, 

which, in turn, are evaluated linguistically [17]. 
Statistical analysis, in this case, is impossible without 
prior work on the transformation of linguistic 
variables into numerical form (for example, using 
triangular fuzzy numbers). 

 
3. The Aim and Objectives of the Study 

 
The aim of the article is to choose the type of 

accounting software for small and medium 
businesses using the Fuzzy TOPSIS Method and 
taking into account the requests of the accounting 
department as the end user of the software product. 

Objectives of the article: 
 

 development of a set of criteria based on a survey 
of employees of accounting services of small and 
medium-sized enterprises to assess the type of 
accounting software that can most effectively 
solve the tasks; 

 structuring of alternatives available on the 
market of Ukraine by types of accounting 
software; 

 characteristics of Fuzzy TOPSIS Method as a 
tool for choosing accounting software, taking 
into account the multicriteria of such a decision; 

 ranking of alternatives from the best to the worst 
with the assignment of Closeness coefficient 
depending on the distance to the positive and 
negative ideal solutions, as provided by Fuzzy 
TOPSIS technology. 

 
4. Using the Fuzzy TOPSIS Method to Select the 

Best Alternative Among Accounting Software 
Based on a Four-criteria Model 

 
There are three types of TOPSIS method in 

scientific publications (Technique for Order of 
Preference by Similarity to Ideal Solution): 

 

 classic, in which the source data are exact real 
numbers; 

 interval with the original data in the form of 
intervals that have a minimum value as the 
beginning of the interval and a maximum as its 
end; 

 fuzzy, in which the original data are expressed 
using linguistic variables [18]. 

 

TOPSIS is a well-known method for multi-criteria 
decision making (MCDM), which was proposed in 
1981 by Hwang and Yoon [19] and is widely used in 
modern economic research. The Fuzzy TOPSIS 
method is based on positive fuzzy triangular numbers 
and was developed by Chen in 2000 [20] to enhance 
the capabilities of traditional TOPSIS. 

The basic logic of TOPSIS methods is to establish 
a positive ideal solution (PIS) that maximizes the 
benefit criteria and minimizes the cost criteria and a 
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negative ideal solution (NIS) that minimizes the 
benefit criteria and maximizes the cost criteria. The 
optimal alternative is the one that provides the closest 
distance from the positive decision and, accordingly, 
the farthest distance from the negative decision [21]. 

The Fuzzy TOPSIS method for evaluating 
accounting automation software in small and 
medium-sized businesses is implemented 
sequentially performing the following steps: 

 

Step 1. Establish a scale of linguistic variables to 
evaluate software and convert it into a set of fuzzy 
numbers. 

Since the selection of optimal software for the 
enterprise is a complex, poorly structured problem, 
the solution of which involves taking into account the 
influence of factors that cannot be quantified, it is 
useful to use linguistic variables to describe the 
evaluation criteria of accounting programs (Table 1.). 

 
Table 1. Fuzzy Scale 
 

Code Linguistic terms L M U 
1 Very weak 0 1 3 
2 Weak 1 3 5 
3 Average 3 5 7 
4 Good 5 7 9 
5 Very good 7 9 10 

 
Thus, the scale of a fuzzy number (membership 

function) is determined by its three parameters. 
Fig. 1. presents a graphical representation of 

positive triangular fuzzy numbers for the 
characteristics of linguistic terms used as evaluation 
criteria for accounting automation software in small 
and medium enterprises. 

 

 
 

Figure 1. Linguistic terms converted into fuzzy numbers 
(5-point scale) 

 
The positive triangular fuzzy number 𝐹෨ is set as 

follows (1) (based on [22]): 
 

𝐹෨ ൌ ሺ𝑎ி෨, 𝑏ி෨ , 𝑐ி෨ሻ                          (1) 
 

where,  𝑎ி෨  – lower limit of fuzzy number; 
 𝑏ி෨  – peak point (middle) of a fuzzy number, 

which characterizes the most probable value 
of the estimated value; 

 𝑐ி෨  – the upper limit of a fuzzy number. 
𝑎ி෨ , 𝑏ி෨ , 𝑐ி෨  are real numbers and the condition 
is satisfied 0 ൑ 𝑎ி෨ ൑ 𝑏ி෨ ൑ 𝑐ி෨. 
 

Preferably, the positions of the parameters 𝑎ி෨   
and 𝑐ி෨  are symmetric with respect to the value of 
𝑏ி෨ .This means that the membership function usually 
creates an isosceles triangle [23]. At the same time, 
in some cases different sides of the triangle are 
possible (the first and last triangles in Fig. 1.). 

The constants 𝑎ி෨  and 𝑐ி෨  are the lower and upper 
limits of the available range for the estimated data. 
These constants show the vagueness of the data for 
evaluation. The narrower the interval ሾ𝑎ி෨ , 𝑐ி෨ሿ, the 
lower the level of vagueness of the estimated data 
[24]. 

The membership function of a triangular fuzzy 
number 𝜇ி෨ሺ𝑥ሻ is formalized as follows (2): 

 

𝜇ி෨ሺ𝑥ሻ ൌ ቐ

௫ି௔ಷ෩

௕ಷ෩ି௔ಷ෩
𝑓𝑜𝑟𝑎ி෨ ൑ 𝑥 ൑ 𝑏ி෨

௖ಷ෩ି௫

௖ಷ෩ି௕ಷ෩
𝑓𝑜𝑟 𝑏ி෨ ൑ 𝑥 ൑ 𝑐ி෨

               (2) 

 

Step 2. Preparation of data on the degree of 
compliance of the alternative version of the 
accounting software group with each of the selected 
criteria. 

The set of alternatives is a matrix 𝐴 ൌ
ሺ𝐴ଵ, 𝐴ଶ, 𝐴ଷ, 𝐴ସ, 𝐴ହሻ, which contains information 
about groups of accounting software, each of which 
is evaluated by a number of criteria (Table 2.). 

 
Table 2. Characteristics of variants of realization of tasks 
of automation of accounting processes at the enterprises 
 

Implementation 
option 

Characteristic 

alternative1 (А1) 

Software for automation of basic 
functions of enterprise management, 
incl. management accounting, 
controlling and accounting according 
to international standards 

alternative2 (А2) 
Applications for accounting 
automation for all basic areas with the 
ability to integrate additional modules 

alternative3 (А3) 

Decisions aimed at tax accounting in 
online format (usually using cloud 
technologies) and reporting by 
electronic means to regulatory 
authorities 

alternative4 (А4) 

Solutions for full automation of 
document flow with subsequent export 
of data to well-known commonly used 
applications 

alternative5 (А5) 
Programs aimed at financial 
management with accounting as an 
ancillary function 

 

Based on the opinion of experts and bibliographic 
analysis, 4 main criteria were chosen, according to 
which the choice of accounting software is made: С1 

Very 
weak 

Weak Average Good 
Very 
good 
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= functionality; С2 = price (license cost and 
additional maintenance costs); С3 = consumer 
consulting and technical support; С4 = ease of 
learning and ease of use of the program (Table 3.). 

 
Table 3. Brief description of the criteria for evaluating the 
accounting software of small and medium enterprises 
 

Q
ua

li
ta

ti
ve

 
as

se
ss

m
en

t Criteria 

Functionality Price 
Consumer 

support 
Ease of 

development

V
er

y 
go

od
 

Providing full 
functionality, the 
possibility of its 
optimization, the 
availability of 
tools to simplify 
accounting 
work, the 
implementation 
of additional 
services: Internet 
banking, 
downloading 
exchange rates, 
etc. 

Free 

Personal 
qualified 
consultant 
from the 
developer 
or seller, 
quick 
response 
to the 
request 

Easy to 
manage 
“intuitive” 
software 

G
oo

d 

All areas of 
accounting are 
implemented at a 
high 
methodological 
level, the 
possibility of 
constant 
updating of 
conditional static 
information, 
implemented 
measures of 
arithmetic and 
logical control 

Free 
with a 
small 
annual 
subscri
ption 
fee 

Possibility 
of direct 
communic
ation with 
the 
consultant, 
fast 
eliminatio
n of 
technical 
problems, 
availabilit
y of 
effective 
means of 
communic
ation 
(chat, e-
mail) 

Clear 
interface, 
ease of use, 
the presence 
of an 
electronic 
assistant 

A
ve

ra
ge

 

The presence of 
redundant 
software 
functionality for 
the enterprise, 
the complexity 
of integrating 
additional 
modules into the 
system at the 
request of the 
user 

Up to 
UAH 
10 000 
for the 
basic 
complet
e set 

Profession
al service 
is enough, 
but the 
speed of 
response 
to the 
request is 
low 

The 
interface is 
intuitive, but 
working 
with the 
program is 
complicated 
by a 
significant 
number of 
unnecessary 
manipulatio
ns 

W
ea

k 

Possibility of 
submitting tax 
reports by 
electronic 
means, but lack 
of automated 
generation of 
financial 
statements, some 
areas of 
accounting are 
partially 
automated 

UAH 
10 000 
- UAH 
100 000 
for 
purchas
ing a 
license 

The user 
does not 
receive a 
quality 
response 
to the 
request, 
lack of 
direct 
communic
ation with 
the 
consultant, 
inappropri
ate 
redirection 
of requests 

Working 
with the 
program 
requires 
long-term 
preparation 
with the 
involvement 
of external 
consultants 

V
er

y 
w

ea
k 

Accounting is 
implemented at 
the level of 
document flow, 
manual data 
aggregation, no 
double entry in 
accounting 
transactions 

From 
UAH 
100 000 
with 
addition
al costs 
for 
adjustin
g the 
progra
m to the 
specific
s of the 
enterpri
se 

Lack of 
qualified 
support 
from the 
software 
developer 
and / or 
developer 

For effective 
operation it 
is necessary 
to take 
special 
courses, 
knowledge 
of the basics 
of 
programmin
g 

 
These criteria are in the nature of advantage 

(functionality, support of observation, ease of 
development) and cost (price), which, in turn, affects 
the establishment of the ideal solution: maximizing 
values for career advantage and minimizing – for the 
criterion of costs. 

Step 3. Establish a set of weights for each of the 
criteria. 

The vector of weighting criteria looks like this (3): 
 

𝑤 ൌ ሺ𝑤ଵ, 𝑤ଶ, 𝑤ଷ, 𝑤ସሻ                    (3) 
 

whe
re, 

𝑤௝ – weight criterion. 

𝑤௝ ∈ ሾ0,1ሿ, а ∑ 𝑤௝ ൌ 1ସ
௝ୀଵ  

The weights transformed to work with fuzzy 
numbers are presented in Table 4. 

 
Table 4. Characteristics of criteria 
 

Name  Type  Weight (𝑤෥௝ሻ  
Functionality  +  )0.350,0.350,0.350(  

Price  –  )0.200,0.200,0.200(  
Support  +  )0.250,0.250,0.250(  

Mastering  +  )0.200,0.200,0.200(  

 
The type identifies the criteria of benefits (“+”) 

and costs (“-”). 
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Step 4. Setting the decision matrix. 
The results of the evaluation of 5 alternatives 

(𝑖 ൌ 1,2,3,4,5ሻ according to 4 criteria (𝑗 ൌ 1,2,3,4) 
are displayed in the form of a matrix (4): 

 

𝑋 ൌ ሺ𝑥௜௝ሻ ൌ

⎝

⎜
⎛

𝑥ଵଵ
𝑥ଶଵ
𝑥ଷଵ
𝑥ସଵ
𝑥ହଵ

𝑥ଵଶ
𝑥ଶଶ
𝑥ଷଶ
𝑥ସଶ
𝑥ହଶ

𝑥ଵଷ
𝑥ଶଷ
𝑥ଷଷ
𝑥ସଷ
𝑥ହଷ

𝑥ଵସ
𝑥ଶସ
𝑥ଷସ
𝑥ସସ
𝑥ହସ⎠

⎟
⎞

                (4) 

 

Since many experts are involved in the evaluation 
of alternatives, the matrix presents the arithmetic 
mean of the estimates of all experts, without taking 
into account their qualifications and other related 
factors. 

Step 5. Linear normalization of the decision 
matrix. 

Normalization is necessary to bring the values of 
the decision matrix to a single scale to ensure the 
possibility of their comparison and it is carried out by 
formula (5): 

 

𝑟̃௜௝ ൌ

൞
൬

௔೔ೕ

௖ೕ
శ ,

௕೔ೕ

௖ೕ
శ ,

௖೔ೕ

௖ೕ
శ൰ ; 𝑐௝

ା ൌ 𝑚𝑎𝑥௜𝑐௜௝ 𝑓𝑜𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑑𝑒𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

൬
௔ೕ

ష

௖೔ೕ
,

௔ೕ
ష

௕೔ೕ
,

௔ೕ
ష

௔೔ೕ
൰ ; 𝑎௝

ି ൌ 𝑚𝑖𝑛௜𝑎௜௝ 𝑓𝑜𝑟 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑖𝑑𝑒𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 

 (5) 
Step 6. Creating a weighted normalized decision 

matrix. 
The main goal in this step is to modify the 

normalized solution matrix taking into account the 
different weights of each criterion (6): 

 

𝑣෤௜௝ ൌ 𝑟̃௜௝ ∗ 𝑤෥௜௝                        (6) 
 

where,  𝑤෥௜௝ – weight criterion с௝. 
Step 7. Establish a fuzzy positive ideal solution 

(𝐹௉ூௌ, 𝐴ା) and a fuzzy negative ideal solution 
(𝐹ேூௌ, 𝐴ି). 

Fuzzy ideal solutions are defined as (7) - (8): 
 

𝐴ା ൌ ሼ𝑣෤ଵ
ା, 𝑣෤ଶ

ା, 𝑣෤ଷ
ା, 𝑣෤ସ

ା, 𝑣෤ହ
ାሽ ൌ

൛ሺmax௝ 𝑣௜௝ ห𝑖 ∈ 𝐵ሻ, ൫min௝ 𝑣௜௝ ห𝑖 ∈ 𝐶൯ൟ     (7) 
𝐴ି ൌ ሼ𝑣෤ଵ

ି, 𝑣෤ଶ
ି, 𝑣෤ଷ

ି, 𝑣෤ସ
ି, 𝑣෤ହ

ିሽ ൌ
൛ሺmin௝ 𝑣௜௝ ห𝑖 ∈ 𝐵ሻ, ൫max௝ 𝑣௜௝ ห𝑖 ∈ 𝐶൯ൟ    (8) 

 

where,  𝑣෤௜
ା– maximum score i for all alternatives; 

 𝑣෤௜
ି– minimum score i for all alternatives; 

 B – positive ideal solutions; 
 C – negative ideal solutions. 

Step 8. Calculate the distance between each 
alternative and the fuzzy positive ideal solution, as 
well as each alternative and the fuzzy negative ideal 
solution. 

The distance between alternatives and ideal 
solutions (both positive and negative) is set by 
formulas (9) - (10): 

 𝑆௜
ା ൌ ∑ 𝑑ሺ𝑣෤௜௝, 𝑣෤௝

ାሻ, 𝑖 ൌ 1,2,3,4ସ
௝ୀଵ , 5         (9) 

𝑆௜
ି ൌ ∑ 𝑑ሺ𝑣෤௜௝, 𝑣෤௝

ିሻ, 𝑖 ൌ 1,2,3,4,5ସ
௝ୀଵ         (10) 

 

where, 𝑑 – the distance between two fuzzy numbers.
In this case, 𝑑ሺ𝑣෤௜௝, 𝑣෤௝

ାሻ and 𝑑ሺ𝑣෤௜௝, 𝑣෤௝
ିሻ are clear 

numbers. 
For two triangular fuzzy numbers 𝑀෩ଵ ൌ

ሺ𝑎ଵ, 𝑏ଵ, 𝑐ଵሻ and 𝑀෩ଶ ൌ ሺ𝑎ଶ, 𝑏ଶ, 𝑐ଶሻ  the distance d is 
defined as (11): 

 

𝑑௩൫𝑀෩ଵ, 𝑀෩ଶ൯ ൌ

ටଵ

ଷ
ሾሺ𝑎ଵെ𝑎ଶሻ ൅ሺ𝑏ଵ െ 𝑏ଶሻ ൅ሺ𝑐ଵ െ 𝑐ଶሻ ሿଶଶଶ   (11) 

 

Step 9. Calculation of closeness coefficient and 
ranking of alternatives. 

The closeness coefficient is calculated for each 
compared alternative as the ratio of the distance 
calculated for it from the ideal worst solution to the 
sum of the distances to the best and worst solutions 
[25]. Thus, the efficiency index of alternatives (𝐶𝐶௜), 
on the basis of which the rating of alternatives is 
formed, is calculated by formula (12): 

 

𝐶𝐶௜ ൌ
ௌ೔

ష

ௌ೔
శାௌ೔

ష                          (12) 

0 ൑ 𝐶𝐶௜ ൑ 1  
 

The best alternative is closer to a fuzzy positive 
ideal solution and farther from a fuzzy negative ideal 
solution, so it has the greatest value of closeness 
coefficient. 

 
5. The Results of the Decision to Select the best 

Software for Accounting Automation in Small 
and Medium Enterprises by the Method of 
Fuzzy TOPSIS 

 

To automate the calculations in the implementation 
of the multi-criteria model of decision-making on the 
choice of accounting software in our study used the 
software service Fuzzy TOPSIS by Online Output 
Softwares. 

The starting point for finding the best alternative 
type of software for accounting in small and medium 
enterprises is to build a decision matrix, which 
consists of ratings in the form of triangular fuzzy 
numbers obtained from a survey of 48 respondents – 
accountants of Ukrainian enterprises (Table 5.). 

 

Table 5. Decision Matrix 
 

Alterna
tives 

Functionalit
y 

Price Support Mastering 

alternat
ive1 

(4.333,6.33
3,8.333) 

(0.000,1.000,
3.000) 

(3.667,5.66
7,7.667) 

(0.667,2.33
3,4.333) 

alternat
ive2 

(6.333,8.33
3,9.667) 

(4.333,6.333,
8.333) 

(5.667,7.66
7,9.333) 

(3.667,5.66
7,7.667) 

alternat
ive3 

(3.000,5.00
0,7.000) 

(5.667,7.667,
9.333) 

(0.667,2.33
3,4.333) 

(3.667,5.66
7,7.667) 

alternat
ive4 

(0.667,2.33
3,4.333) 

(5.667,7.667,
9.333) 

(0.333,1.66
7,3.667) 

(5.667,7.66
7,9.333) 

alternat
ive5 

(0.000,1.00
0,3.000) 

(7.000,9.000,
10.000) 

(0.000,1.00
0,3.000) 

(5.667,7.66
7,9.333) 
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Thus, we have five possible alternatives to the 
types of software for automating accounting 
processes, evaluated by four criteria in the form of 
triangular fuzzy numbers. 

The results of the expert assessment are 
normalized to bring them to a scale from 0 to 1 
(Table 6.). 

 
Table 6. A normalized decision matrix 
 

Altern
atives 

Functionali
ty 

Price Support Mastering 

alterna
tive1 

(0.448,0.65
5,0.862) 

(0.000,0.10
0,0.300) 

(0.393,0.60
7,0.821) 

(0.071,0.25
0,0.464) 

alterna
tive2 

(0.655,0.86
2,1.000) 

(0.433,0.63
3,0.833) 

(0.607,0.82
1,1.000) 

(0.393,0.60
7,0.821) 

alterna
tive3 

(0.310,0.51
7,0.724) 

(0.567,0.76
7,0.933) 

(0.071,0.25
0,0.464) 

(0.393,0.60
7,0.821) 

alterna
tive4 

(0.069,0.24
1,0.448) 

(0.567,0.76
7,0.933) 

(0.036,0.17
9,0.393) 

(0.607,0.82
1,1.000) 

alterna
tive5 

(0.000,0.10
3,0.310) 

(0.700,0.90
0,1.000) 

(0.000,0.10
7,0.321) 

(0.607,0.82
1,1.000) 

 
The sixth step of the analysis is to find a weighted 

matrix of fuzzy solutions, which in our case looks 
like this (Table 7.). 

 
Table 7. The weighted normalized decision matrix 
 

Altern
atives 

Functionali
ty 

Price Support Mastering 

alterna
tive1 

(0.157,0.22
8,0.302) 

(0.000,0.02
0,0.060) 

(0.098,0.15
2,0.205) 

(0.014,0.05
0,0.093) 

alterna
tive2 

(0.229,0.30
2,0.350) 

(0.087,0.12
7,0.167) 

(0.152,0.20
5,0.250) 

(0.079,0.12
1,0.164) 

alterna
tive3 

(0.109,0.18
1,0.253) 

(0.113,0.15
3,0.187) 

(0.018,0.06
2,0.116) 

(0.079,0.12
1,0.164) 

alterna
tive4 

(0.024,0.08
4,0.157) 

(0.113,0.15
3,0.187) 

(0.009,0.04
5,0.098) 

(0.121,0.16
4,0.200) 

alterna
tive5 

(0.000,0.03
6,0.109) 

(0.140,0.18
0,0.200) 

(0.000,0.02
7,0.080) 

(0.121,0.16
4,0.200) 

 
Setting benchmarks for fuzzy positive ideal 

solution (𝐹௉ூௌ) and fuzzy negative ideal solution 
(𝐹ேூௌ) is to set triangular fuzzy numbers (A +) and 
(A-), respectively (Table 8.), which is the seventh 
step of Fuzzy TOPSIS analysis. 

 
Table 8. The positive and negative ideal solutions 
 

Criteria Positive ideal Negative ideal 
Functionality (0.229,0.302,0.350) (0.000,0.036,0.109) 

Price (0.140,0.180,0.200) (0.000,0.020,0.060) 
Support (0.152,0.205,0.250) (0.000,0.027,0.080) 

Mastering (0.121,0.164,0.200) (0.014,0.050,0.093) 
 

To assess the level of similarity of the alternative 
with the ideal solution, the distances to both negative 
and positive ideal solutions should be calculated 
(Table 9.). 

 
 

Table 9. Distance from positive and negative ideal 
solutions 
 

Alternatives 
Distance from 
positive ideal 

Distance from 
negative ideal 

alternative1 0.373 0.299 
alternative2 0.088 0.582 
alternative3 0.314 0.359 
alternative4 0.380 0.292 
alternative5 0.413 0.257 

 
Proximity to the ideal solution is characterized by 

the distance indicator – the lower the indicator, the 
better the alternative in terms of previously selected 
criteria. 

The closeness coefficient is calculated by equation 
(12) taking into account the total distance from the 
ideal value. According to the calculated coefficient, 
the software is ranked in terms of alternatives, from 
which the best of the five available is selected (Table 
10.). 

 
Table 10. Closeness coefficient 
 

Alternatives  CCi  rank  
alternative1  0.445  3  
alternative2  0.868  1  
alternative3  0.533  2  
alternative4  0.434  4  
alternative5  0.383  5  

 
In essence, the Closeness coefficient sets the level 

of satisfaction with the i-th alternative compared to 
the ideal solution. 

 
6. Discussion of the Results of Using the Fuzzy 

TOPSIS Method to Establish the Optimal 
Type of Accounting Software for SMEs 

 
According to the results in Table 10., the rating of 

types of accounting software in terms of compliance 
with the requirements of accounting services of small 
and medium enterprises of Ukraine is as follows: 
alternative2 > alternative3 > alternative1 > 
alternative4 > alternative5 (Fig. 2.). 

 

 
 

Figure 2. Closeness coefficient graph 
 



TEM Journal. Volume 10, Issue 3, Pages 1348‐1356, ISSN 2217‐8309, DOI: 10.18421/TEM103‐43, August 2021. 

TEM Journal – Volume 10 / Number 3 / 2021.                                                                                                                       1355 

According to the current study, the most effective 
type of accounting software for the small and 
medium business sector are universal accounting 
systems with full automation of all areas of financial 
accounting, but with a number of limitations in 
meeting the needs of management accounting and 
control (alternative2). Small businesses are 
considering the use of automated systems focused 
solely on tax accounting (alternative3), but the 
limited scale and lack of fully automated financial 
accounting seriously hinder the use of such systems 
in medium-sized enterprises. The high cost of large 
management systems of Enterprise Resource 
Planning (alternative1) prevents their use in the 
medium business segment, but can be considered in 
terms of strategic prospects for enterprise 
development. Low cost, and sometimes no payment 
for the use of small application packages 
(alternative4, alternative5), does not help to remove 
them from the category of outsiders due to the 
significant limited functionality. Such programs can 
be used by micro-enterprises, while small and 
medium-sized enterprises operate them only in 
conjunction with high-end accounting software, 
which can create compatibility issues. 

The expert assessment of accountants of small and 
medium enterprises, which we used in the study, 
provides the necessary level of confidence in the 
results, as it is based on the opinion and requirements 
of end users of the software product despite a number 
of technical and strategic factors. Extending the 
scope of the study to include system administrators 
(to assess technical factors) and senior managers (to 
assess strategic prospects) among the expert 
respondents may seem to increase its practical value, 
but in our view, there are risks of conflicts of interest 
between interested groups of persons. 

 
7. Conclusions 

 
1. The size of the enterprise and the correlated 

indicator of the size of the accounting service are 
factors that influence the choice of accounting 
software – small and medium enterprises of Ukraine 
prefer simple, flexible, relatively inexpensive 
developments, which are “sharpened” for financial 
accounting tasks. in contrast to large, branched 
business structures that seek to use systems with 
integrated functions of management accounting, 
control and strategic management. 

2. Fuzzy TOPSIS is an effective method for 
multicriteria assessment of decision-making in 
various socio-economic spheres of knowledge. To 
select the optimal type of software for automation of 
accounting processes, the following criteria are set: 
functionality; price (license cost and additional 
maintenance costs); consumer consulting and 
technical support; ease of learning and ease of use of 
the program. The importance of each of them is 

determined by the needs of the accountant as the end 
user of the software product. The choice is made 
from five alternatives, each of which outlines a 
certain type of software available on the Ukrainian 
market. 

3. The use of fuzzy type TOPSIS method is 
dictated by the difficulty of a clear numerical 
assessment of the selection criteria of accounting 
software, which makes it necessary to display the 
original data using linguistic variables. Even the 
price criterion cannot be precisely determined 
numerically, as it includes poorly predicted 
parameters, such as the cost of recovering data lost as 
a result of possible cyberattacks or system failures. 

4. The best alternative for small and medium 
enterprises of Ukraine is to use application 
automation programs for all basic areas with the 
possibility of integrating additional modules 
(alternative 2, CCi = 0.868), which is explained by 
the maximum implementation of accounting tasks in 
all areas and the optimal ratio of functionality and 
price. Many small businesses also prefer the 
autonomous use of automated tax accounting systems 
(alternative 3, CCi = 0.533), thus limiting themselves 
to the information capabilities provided by the 
financial accounting system. At the same time, 
expensive management information systems 
(alternative 1, CCi = 0.445) seek to use medium-
sized enterprises whose activities are aimed at 
expanding markets and strategic development. 
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