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MODELING OF VALUE ADDED TAX SYSTEM USING 

ANALYTIC HIERARCHY PROCESS 

 

KH. N. SARGSYAN 

 
Today, giving high quality services in any kind and field is 

highly important, so the governmental offices are kinds of 
organizations which need to improve their services quality. One of 
the most important of such organizations is Taxation Organization 
which extremely interacts with the clients. Value Added Tax 
(VAT) is considered as one of the most prevalent and modern 
taxation system around the world.  

Underlying both views-of the VAT as a beneficial expansion 
of the armory of tax instruments available to governments, or as all 
too easy a source of revenue-is a common presumption of fact: that 
adoption of a VAT makes it easier to raise revenue and in that 
sense improves the efficiency of the overall tax system [1]. Value 
Added Tax (VAT): VAT as a kind of indirect taxes with tax credit, 
which is eventually incurred on consumption total costs and it is 
paid by customer (end user) not entrepreneurs (producers etc.) [2].  

VAT is a kind of multi-stage tax- on- sales which exempts 
goods purchase and intermediate services from tax payment. In the 
exertion of such tax, tax credit is considered for enterprise 
intermediate purchases so this removes cascading taxation 
phenomenon in implementation of such tax [5].  

VAT is one of the most important public taxation tools 
which newly introduced. Some of interpreters imply this kind of 
tax as an economic efficient source and they assume that if it is 
task. Inappropriately designed, it may affect on decision that made 
by private sector. Anyway, the executive costs and costs for 
calculations, collection, auditing and taxation department may be 
high. Therefore, all of VAT implementation stages, from 
legislation to execution are very important. Most of conducted 
studies in this field have implied law and policy making subjects, 
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while dealing with some cases such as threshold level, taxation 
rates and their multiplicity, exemptions, exploration of legal cases 
and the like. But its administrative and executive aspects are 
remarkably important. In fact, one could say that there is no 
optimal taxation structure, but a reference and useful set of such 
taxes has been created. There is no single regulation for 
designation of taxes system or even a certain kind of tax and no 
one could find a country where all taxes are optimally designed. 
So the reform process of taxation system is not a fixed process and 
it is different within various countries based on the existing 
conditions.  

The analytic hierarchy process (AHP) developed by Thomas 
L. Saaty [3] is a valuable method for multi-criteria decision 
making, which allows the decision makers to visually structure a 
complex problem in the form of hierarchy. AHP is highly 
acclaimed for its simplicity in relation to other decision making 
weight-determining models [4], particularly because it employs the 
formal tools for expert judgment quantification based on pairwise 
comparative evaluations of each factor on a given level with 
respect to other related factor. One of the most important 
advantages is, of course, the universal applicability of the method, 
because of its general nature. 

The first step of the AHP is structuring the problem into a set 
of criteria with multilevel hierarchy. The AHP method is centred 
on calculating the weights and priorities of criteria level by level 
starting from the top, so that the priorities can be summarized by 
multiplying the weight from the lowest level to the highest, for 
determining the overall influence on the central goal/focus of the 
problem. As a result of pairwise comparisons, we get a square, 
positive, reciprocal matrix for each given group of criteria. An 
important step that precedes the process of a number of 
consecutive iterations of the normalized matrixes is calculating the 
consistency of pairwise comparisons to eliminate the chance of 
getting the data based on inconsistent human judgement. An 
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unacceptable level of consistency of expert evaluations suggests 
reconsidering the existent hierarchy of criteria or the experts. 

We start by creating a hierarchic chart of criteria (Fig. 1), 
which is then followed by pairwise comparison (Table 1) resulting 
into AHP matrixes (Table 2). 
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 Table 1 – Pairwise comparison 

 

Element More 

Importa

nt 

Intensity

(1-9) A B 

Train. & 
info. 

co
m

p
ar

ed
 w

it
h
 

Space & time A 2 

Returns & internet 
system 

A 2 

Admin. & 
hierarchical 

A 3 

Personnel A 2 

Executive P&P A 2 

Problems of 
personnel 

A 2 

Space & 
time 

co
m

p
ar

ed
 w

it
h
 

Returns & internet 
system 

A 3 

Admin. & 
hierarchical 

B 2 

Personnel A 5 

Executive P&P B 3 

Problems of 
personnel 

B 2 

Returns & 
internet 
system 

co
m

p
. 

w
it

h
 Admin. & 

hierarchical 
B 4 

Personnel’s char. - 1 

Executive P&P B 3 

Problems of 
personnel 

B 2 

Admin. & 
hierarchical 

co
m

p
. 

w
it

h
 

Personnel’s char. A 7 

Executive P&P B 2 

Problems of 
personnel 

B 2 
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Personnel’s 
char. 

v
s 

Executive P&P B 2 

Problems of 
personnel 

B 3 

Executive 
P&P 

v
s 

Problems of 
personnel 

B 3 

 

 

 

 
Explanation 

1 Two elements contribute equally to the objective 

3 
Experience & judgment slightly favour one element over 
another 

5 
Experience & judgment strongly favour one element over 
another 

7 
One element is favoured very strongly over another, it 
dominance is demonstrated in practice 

9 
The evidence favouring one element over another is of the 
highest possible order of affirmation 

2,4,6,8 can be used to express intermediate values 

 
 
 Table 2 – AHP matrixes 

Primary matrix         

A B C D E F G 

A 1 3 3 4 3 2 2 

B 1/3 1 3 1/2 5 1/3 1/2 

B 1/3 1/3 1 1/4 1 1/3 1/2 

D 1/4 2 4 1 7 1/2 1/2 

E 1/3 1/5 1 1/7 1 1/2 1/3 

F 1/2 3 3 2 2 1 1/3 

G 1/2 2 2 2 3 3 1 
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Normalized matrix 
     

1st 

iteratio
n 

 

6
th

 

iteration 

A 0,31 0,26 0,18 0,40 0,14 0,26 0,39 27,6% 30,3% 

B 0,10 0,09 0,18 0,05 0,23 0,04 0,10 11,2% 9,8% 

C 0,10 0,03 0,06 0,03 0,05 0,04 0,10 5,7% 7,0% 

D 0,08 0,17 0,24 0,10 0,32 0,07 0,10 15,2% 11,8% 

E 0,10 0,02 0,06 0,01 0,05 0,07 0,06 5,3% 6,4% 

F 0,15 0,26 0,18 0,20 0,09 0,13 0,06 15,4% 14,6% 

G 0,15 0,17 0,12 0,20 0,14 0,39 0,19 19,5% 20,1% 

  CI 0.173       

CR 13.1 %        

Eigenvalue 8.036        

 
After that we calculate the weight of each sub-criterion 

which is the product of its own weight in the group and the weight 
of the level one criterion. For example, the weight of A1sub-
criterion – “Being informed on time of rules and procedures 
without presence of taxpayer in office” is calculated by 
multiplying its group weight, which we have calculated using AHP 
pairwise evaluation (54.5%) by the weight of “Training and 
information” criterion (30.3%), and so we get its overall weight, 
which is 0,1654 or 16.5%. Thus AHP provides us with a powerful 
and simple tool that facilitates this type of evaluation with multi-
criteria models. 
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Table 3 – Final Results  
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Х. Н. САРГСЯН 

МОДЕЛИРОВАНИЕ СИСТЕМЫ НАЛОГА НА 

ДОБАВЛЕННУЮ СТОИМОСТЬ С ИСПОЛЬЗОВАНИЕМ 

МЕТОДА АНАЛИЗА ИЕРАРХИЙ 

 

Резюме 
 
Менеджеры систем налогообложения сталкиваются с 

новыми вызовами в данной сфере как в развитых, так и 
развивающихся странах, в частности в странах с переходной 
экономикой. Целью данной статьи является применение 
метода анализа иерархий для идентификации и приоритeзации 
требований налогоплательщиков для системы НДС (налог на 
добавленную стоимость), основанных на ряде важных 
критериев и попарных сравнений. Для вычислений весовых 
коэффициентов используется программное обеспечение 
Microsoft Excel 2010. Полученные результаты исследования 
могут быть применены для принятия решений руководи-
телями систем налогообложения, а также для принятия 
связанных решений. 

Ключевые слова: Моделирование, Система налогообло-
жения, Налог на добавленную стоимость (НДС), Метод ана-
лиза иерархий. 
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Ê. Ü. ê²ð¶êÚ²Ü  
²ìºÈ²òì²Ì ²ðÄºøÆ Ð²ðÎÆ Ð²Ø²Î²ð¶Æ 

Øà¸ºÈ²ìàðàôØ` ÐÆºð²ðÊÆ²ÚÆ ìºðÈàôÌ²Î²Ü 
ØºÂà¸Æ ú¶î²¶àðÌØ²Ø´ 

 
²Ù÷á÷áõÙ 

 
²Ûë áÉáñïáõÙ Ñ³ñÏ³ÛÇÝ Ñ³Ù³Ï³ñ·Ç Õ»Ï³í³ñÝ»ñÁ 

Ï³Ý·Ý³Í »Ý Ýáñ Ù³ñï³Ññ³í»ñÝ»ñÇ ³é³ç, ÇÝãå»ë ½³ñ·³-
ó³Í, ³ÛÝå»ë ¿É ½³ñ·³óáÕ »ñÏñÝ»ñáõÙ, Ù³ëÝ³íáñ³å»ë, ³Ý-
óáõÙ³ÛÇÝ ïÝï»ëáõÃÛ³Ùμ »ñÏñÝ»ñáõÙ: êáõÛÝ Ñá¹í³ÍÇ Ýå³-
ï³ÏÝ ¿ í»ñÉáõÍ³Ï³Ý ÑÇ»ñ³ñËÇ³ÛÇ ·áñÍÁÝÃ³óÇ û·ï³-
·áñÍÙ³Ùμ Ñ³ÛïÝ³μ»ñ»É ¨ ¹³ë³Ï³ñ·»É Ñ³ñÏ³ïáõÝ»ñÇ ²²Ð 
(³í»É³óí³Í ³ñÅ»ùÇ Ñ³ñÏÇ) Ñ³Ù³Ï³ñ·Ç ÝÏ³ïÙ³Ùμ å³-
Ñ³ÝçÝ»ñÁ` ÑÇÙÝí³Í ÙÇ ß³ñù Ï³ñ¨áñ ã³÷³ÝÇßÝ»ñÇ »õ ½áõÛ· 
Ñ³Ù»Ù³ïáõÃÛáõÝÝ»ñÇ íñ³: ÎßÇéÝ»ñÇ ·áñÍ³ÏÇóÝ»ñÇ Ñ³ß-
í³ñÏÙ³Ý Ñ³Ù³ñ û·ï³·áñÍíáõÙ ¿ Microsoft Excel 2010 
Íñ³·ñ³ÛÇÝ ³å³ÑáíáõÙÁ: Ð»ï³½áïáõÃÛáõÝÇó ëï³óí³Í 
³ñ¹ÛáõÝùÝ»ñÁ Ñ³ñÏ³ÛÇÝ Ñ³Ù³Ï³ñ·»ñÇ Õ»Ï³í³ñÝ»ñÁ Ï³-
ñáÕ »Ý ÏÇñ³é»É áñáßáõÙÝ»ñÇ Ï³Û³óÙ³Ý ¨ ÁÝ¹áõÝÙ³Ý Å³Ù³-
Ý³Ï: 

²é³Ýóù³ÛÇÝ μ³é»ñ. Ùá¹»É³íáñáõÙ, Ñ³ñÏ³ÛÇÝ Ñ³Ù³-
Ï³ñ·, ³í»É³óí³Í ³ñÅ»ùÇ Ñ³ñÏ (²²Ð), í»ñÉáõÍ³Ï³Ý ÑÇ»-
ñ³ñËÇ³ÛÇ ·áñÍÁÝÃ³ó: 
 


