
Reza Daneshvar Bondari / International Journal of Engineering Research and Applications 

(IJERA) ISSN: 2248-9622   www.ijera.com  

Vol. 3, Issue 3, May-Jun 2013, pp.1356-1361 

1356 | P a g e  

Evaluation of Effective Factors on Auditing Fees Using Fuzzy 

Regression Compared with Linear Regression 
 

Reza Daneshvar Bondari 
Payam Noor University, Tehran, Iran 

 

Abstract 
 Fuzzy regression can be used to 

evaluate the relationships between the variants 

when their information is indefinite. As one of 

the biggest challenges of auditing firms is to 

determine the auditing fees, evaluating the 

factors effective on their remunerations is of 

high importance. Here we use fuzzy regression 

in evaluating the factors effective on auditing 

fee, when it is indefinite, and eventually their 

final results are compared with the regression of 

the least squares. The final results of this 

research show a meaningful relationship 

between the firm’s size (scale), tenure 

(ownership) and consultancy services with the 

auditing fee. 

 

Key Words: auditing fee, fuzzy regression, firm’s 

size, tenure, consultancy services.  

 

I. Introduction 
 There are plenty of inexact concepts 

around us which are expressed in different kinds of 

forms. Indeed, our brain defines the expressions 

that their modeling in mathematical formulations 

seems impossible considering different factors and 

by reasoning deductively. Fuzzy reasoning is a 

brand-new technology which replaces methods that 

require sophisticated mathematics for modeling and 

designing using language values and the expert’s 

knowledge.  The word fuzzy is mostly used for 

collections. A collection is a group of items 

classified based on a series of characteristics. 

Putting fuzzy regression model into use, this paper 

aims to show what influence the characteristics of 

the firm and the auditors will have on auditing fee 

when its values are fixed or vague if their 

characteristics are definite (e.g. firm’s size, 

ownership (tenure) and consultancy services).  

Note that meaningfulness of this influence will not 

differ if their values are fuzzy, but how effective it 

is will be presented fuzzily. All in all, this paper is 

decided to evaluate the influence of the firm’s 

characteristics on the auditing fees whose effects 

are calculated fuzzily. 

 

II. Research Hypotheses 

 Following hypotheses are compiled to 

answer the questions under consideration: 

1. There is a meaningful relationship between the 

consultancy services and auditing fee. 

 

 

2. There is a meaningful relationship between the 

firm’s size and auditing fee. 

3. There is a meaningful relationship between the 

tenure (ownership) and auditing fee. 

4. There is a meaningful relationship between the 

firm’s size, ownership (tenure) and consultancy 

services with auditing fee. 

 

III. Statistical population 
 The statistical population of this research 

is companies holding stocks in Tehran’s Stock 

Exchange Hall. 

The statistical population is selected by systematic 

omission and according to the following 

circumstances: 

1. These companies should have held stocks in 

Tehran’s Stock Exchange at least since 1999. 

2. They should not be any financial institutions or 

investing companies. 

3. The selected companies should not have a 

change in their fiscal year between 1999 and 2008. 

4. The companies should have been engaged in 

dealing during the period they are being processed. 

 

IV. Independent variants 
 1. Firm’s size: The firm’s size is measured 

in different ways, which here it is scaled by sale 

revenue. It is a main variant in explaining auditing 

fee changes in regression models that is shown by 

(sale). 

2. Ownership: According to representative theory, 

Chan et al. believe that the firm’s different 

ownerships must conform to a broader and a better-

quality auditing that is necessary for the least 

regulations.  The ownership control is mostly 

considered when the sum of the subscribed and 

unsubscribed capital stocks exceeds the 5% of the 

published common stock. As there is no preferred 

stock in Iran, in this paper ownership (tenure) is 

defined as: in sampling, the companies whose 

stock-holders possess 5% of the stocks are 

qualitatively shown by 1 and those that have a 

holder of less than 5% are shown by 0. Ownership 

variant is shown by (TOTsh) in this research. 

3. Consultancy services: Although there is a threat 

in giving non-auditing services (consulting) to 

companies being audited and to the auditor’s 

independence, auditing companies earn a large 

amount of their income by giving services to other 
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companies. This income is an excess to the legal 

remuneration fees being received. However, it is   

assumed that the companies being audited may 

benefit from giving auditing services and fees out 

of information overlap. As Deburg et al believe 

“the total amount of the expenses of a company 

who provides services of both auditing and non-

auditing is less than the expenses spent by one of 

the services of another auditing company.” The 

consultancy fee paid to the auditor is shown by 

(cfee). 

 

V. Dependent variant 
 The auditing fee is shown by (afee). The 

auditors provide services for the companies in 

return for their fees. There is a committee of non-

pensioned members of the board of directors far 

from the auditing system of the firm. In their 

negotiation for auditing fees, auditors accept 

distinct responsibilities of the financial invoices 

effecting on revealing. The company’s 

commitments are determined administrated in 

accordance with the regulations. These regulations 

are so important for the auditors as they highlight 

their responsibilities for the financial issues. This 

paper aims to evaluate the effect of above-

mentioned factors on auditing fees when it is hard 

to determine. Here the required data which are as 

follows are investigated: the firm’s size (selling 

income), tenure (ownership), consultancy fee, 

auditing fee of the 4 fiscal years of 64 companies. 

Fuzzy values of auditor fee 

If it is believed that the auditor fee has not been 

mentioned, a fuzzy membership function of that 

must be determined. To determine the most 

appropriate triangular fuzzy function for auditor 

fee, it is better to use the given data. First of all, 

note that the absence of precision in recorded 

values is a function of fee. The auditor fee 

membership function is as follows: 

  
As the fee of all companies is easy to access these 

days, it is better to use in between the data to 

earmark r and s. So, according to percentiles we 

have: 
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As the table shows, we can consider the minimum 

of the triangular function as about 50% with the 

maximum of 2 times bigger than the values, which 

means: 
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As you can see, the function of Y membership is 

skewed to right. The graph shows that the center of 

gravity conforms to 1.125 × . 

For example, the fuzzy membership function for 

the fee with 320 is as follows: 

 

 
 

VI. The test of research hypotheses 
 To test the research hypotheses, regression 

is used and to stabilize foundational circumstances 

the fee logarithm is used. Moreover, the unusable 

amount of the residual of the regression is 

recognized and deleted. 

 

First hypothesis 

 To examine the 

hypothesis, a fitting of the regression model of the 

consulting fee variant as well as the variant of the 

auditing fee is required. So, a model like what 

follows should be examined: 

                                

 
In which we have: 

A : The auditing fee of the company in t 

year 

C : The consultancy fee of the  company 

in t year 

 : The residual of the regression equation of the 

 company in t year 

The hypothesis can be rewritten as follows: 

 

 

 : In companies the consultancy fee does not 

have any effect on auditing fee 

 : In companies the consultancy fee does affect 

the auditing fee 

To examine the hypothesis, according to the 

meaningfulness test of the regression and the 

regression equation coefficient, we will editorialize 

after giving the regression equation. The replacing 

hypothesis will be accepted if the zero hypothesis 

is refuted.  

 
According to the model above, the increase in 

consultancy fee has a direct influence on the 

increase in auditing fee; but before it is extended to 

the sample whether it can be accepted must be 

evaluated. 

 The Klomogorov-

Smirnoff test confirms the relative normality of the 

data. (K-S=0.608 P=0.853) and as there are two 

groups of independent variants, the variances 

stability is approved. (f=0.555 p=0.457). The 

Durbin-Watson statistic (D=1.51) also shows no-

correlation of the residual. 

 

First hypothesis test result 

According to the probable values of the model’s 

meaningfulness and the independent variant 

coefficient and comparing it with the level of 

meaningfulness ( = 0.05), it can be said that the 

zero hypothesis, i.e. “in companies the consultancy 

fee does not affect the auditing fee” is refuted with 

5% probability. So, 95% we can say that: 

 In companies the consultancy fee does affect the 

auditing fee. 

 

Fuzzy estimation of the parameters 

 According to the examined formulations, 

we can rewrite the fuzzy model as follows: 
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with the membership functions as follows: 

 

 

 

Second hypothesis 

The firm’s size affects the auditing fee.  

To examine this hypothesis, we need a fitting of 

variant regression model of the firm’s scale with 

the variant of auditing fee. Therefore, a model like 

this is needed: 

 
In which we have: 

A = the auditing fee of the  company in t 

year 

 = the size of the  company in t year 

 = the residual of regression equation of the  

company in t year 

This hypothesis can be rewritten like this: 

  = The size of the firm does not affect the 

auditing fee 

  = The size of the firm affects the auditing fee 

 In which, to examine the hypothesis according to 

the meaningfulness test of the regression and the 

regression equation coefficient we will editorialize 

after giving the regression equation. If the zero 

hypothesis is refuted, the replacing hypothesis can 

be accepted. 

 
According to the model above, the increase in 

consultancy fee has a direct influence on an 

increase in auditing fee; but before it is extended to 

the population whether it can be accepted must be 

evaluated. 

 

The examination of the model relativity 

The Klomogorov-Smirnoff test confirms the 

relative normality of the data (K-S=0.558 p=0.914) 

and according to the diagram of estimations against 

the residual, the relative stability of the variance is 

approved. Furthermore, Durbin-Watson statistic 

(D=1.55) also shows no-correlation of the rest. 

 
Figure 1. Diagram of estimate against residual for 

examining the variance stability 

 

Second hypothesis test result 

 According to the probable values of the 

model’s meaningfulness and the independent 

variant coefficient and comparing it with the level 

of meaningfulness ( = 0.05) it can be said that the 

zero hypothesis, i.e. “the size of the company does 

not affect the auditing fee” is refuted with 5% 

certainty. So, with 95% of certainty we can say 

that: 

The size of the company affects the auditing fee 

 

Fuzzy estimation of parameters 

 According to the examined formulations, 

we can rewrite the fuzzy model as follows: 

 
with the membership functions as follows: 

 

 
 

Third hypothesis 

The ownership (tenure) of the companies affects 

the auditing fee. 

To examine this hypothesis we need a fitting of 

regression model of tenure variant with the variant 

of auditing fee; therefore, a model like what 

follows needs to be examined: 
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in which we have: 

A = the auditing fee of the  company in t 

year 

 = the tenure of the  company in t 

year 

= the rest of regression equation of the  

company in t year 

This hypothesis can be rewritten like what follows: 

 = The kind of tenure of companies does not 

affect the auditing fee 

 = The kind of tenure of companies affects the 

auditing fee 

In which, to examine the hypothesis according to 

the meaningfulness test of the regression and the 

regression equation coefficient we will editorialize 

after giving the regression equation. If the zero 

hypothesis is refuted, the replacing hypothesis can 

be accepted. 

According to the model above, the increase in 

tenure has a direct influence on an increase in 

auditing fee; but before it is extended to the 

population whether it can be accepted must be 

evaluated. 

 

The examination of the model relativity 

The Klomogorov-Smirnoff test confirms the 

relative normality of the data. (K-S=0.583 p=.885) 

and as there are two groups of independent 

variants, the stability of variances can be accepted 

using Lonez test.(f=0.189 p=0.664). Furthermore, 

Durbin-Watson statistic (D=1.54) also shows no-

correlation of the rest. 

 

Third hypothesis test result 

According to the probable values of the model’s 

meaningfulness and the independent variant 

coefficient and comparing it with the level of 

meaningfulness ( = 0.05) it can be said that the 

zero hypothesis, i.e. “the tenure of the company 

does not affect the auditing fee” is refuted with 5% 

certainty. So, with 95% of certainty we can say 

that: 

The tenure of companies affects the auditing fee 

Fuzzy estimation of parameters 

According to the examined formulations, we can 

rewrite the fuzzy model as follows: 

                                         

 
with the membership functions as follows: 

 
 

Fourth hypothesis (complementary test) 

Here we will examine a model with all the variants 

like: 

     

 
In the meaningful model the variants of tenure and 

size are in the level of 5%, and the variant of 

consultant fee stays at the level of 10%. The model 

shows the ability of 33% of paying the auditor fee. 

                 

 
Fuzzy estimations of model 

According to the examined formulations, we can 

rewrite the fuzzy model as follows: 

with the membership functions as follows: 

 

 
 

VII. Conclusion 
 According to the first hypothesis, it can be 

said that the consultancy fee affects the auditing 

fee. In the companies with a high level of 

consultancy fee, the level of auditing fee is lesser, 

and it is expected that for each unit of consultancy 

fee increase a counter-effect of 0.14 unit will be put 

on auditing fee. As a matter of fact, this parameter 

will not be more than 0.28 and lesser than 0.07. 

 According to the second hypothesis, it can 

be said that the size of the firm affects the auditing 
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fee. In the companies with a high level of scale 

(higher selling rate), the level of auditing fee is 

higher. It is expected that for each unit increase of 

the firm size, an effect of 2.19 units will be put on 

auditing fee. According to the fuzzy model, this 

parameter will not be more than 4.38 and lesser 

than 1.09. 

 According to the third hypothesis, it can 

be said that the tenure affects the auditing fee. In 

the companies with a high level of tenure, the level 

of auditing fee is higher. It is expected that for each 

unit of increase in tenure, an effect of 0.187 unit 

will be put on the fee. Furthermore, according to 

the fuzzy model this parameter will not be more 

than 0.374 and lesser than 0.094. 

 All in all, the highest level of examining 

the auditing fee refers to the size of the firm, and 

the least level of examining of this fee refers to 

consultaancy fee. 

We can editorialize about the auditor fee by using 

the size of the firm, tenure and consultant fee; but 

the level of correlation is not enough for further 

estimations.  
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