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ABSTRACT 

This paper addresses the absence of a suitable criterion for measuring information 

asymmetry between managers forecasting earnings and analysts forecasting earn-

ings through statistical methods. Besides, this paper aims to provide a model of 

information asymmetry, emphasizing the role of financial and managerial criteria. 

This is applied qualitative and quantitative research (mixed method). The library 

method is used to prepare and formulate theoretical bases. In addition, the field 

method is used for collecting data to measure and identify indices and modeling. 

Factor analysis was used to analyze the data, following identifying the dimensions 

and variables of financial and managerial criteria of information symmetry to 

eliminate extraneous factors and classify. The following five main dimensions 

were determined, including corporate profit forecast, corporate governance, cap-

ital market, capital return, and management characteristics of the company. Then, 

the modeling was done using fuzzy mathematics through triangular numbers, 

Mamdani implication, and center of gravity methods. The final results of the study 

of the company listed on the Tehran Stock Exchange show that the level of infor-

mation symmetry in the range of zero to 100 equals 55.1, to predict the company's 

profit is 48.54; corporate governance is 56.95; the capital market is 1/59; capital 

return is 61.07, and managerial characteristics of the company are 67.84. Finally, 

we examined the factors affecting the information asymmetry obtained from 

fuzzy neural networks. The findings show a higher prediction accuracy of fuzzy 

neural network methods than other related prediction methods. 

 

1 Introduction 
      This paper addresses the absence of a suitable criterion for measuring information asymmetry be-

tween managers forecasting earnings and analysts forecasting earnings through statistical methods. The 

purpose of explaining the factors affecting the information asymmetry of budgeted managers' profit 

with other profit forecasting methods is to identify the degree of information asymmetry between people 

inside the organization and people outside the organization. This paper is based on agency theory and 
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the theory of information asymmetry. According to the information asymmetry theory, company man-

agers have the advantage of confidential information from within the company. Investors pay special 

attention to the company's profit figure to examine the company's situation and make investment deci-

sions. Therefore, profit management is one of the most controversial and attractive topics in accounting 

research [1]. As the number of companies listed on the stock exchange and the process of privatization 

and capital growth has increased, and the public release of financial statements has become mandatory, 

measuring the forecast of the probability of fraud in the financial statements in the published financial 

information in methods other than conventional auditing methods seems necessary to disclose and pre-

vent fraudulent reporting methods [2]. Much research has been done on detecting fraud and its possible 

manipulation. Beneish [6] proposed a model with eight accounting variables to detect profit manipula-

tion. His model showed that the likelihood of profit manipulation also increased with unusual increases 

in receivables, the decline in gross profit margins, the reduction in asset quality, sales growth, and in-

creased accruals. The Beneish studies model has been based on a survey of companies from the United 

States; however, studies conducted in other countries showed that the Beneish model could not have 

the same performance in all societies and capital markets [3]. Applications of accounting figures work 

differently in different markets, so it is not possible to identify the nature of these figures just by looking 

at a specific market. As a result, in a world of multiple countries and changing institutions and struc-

tures, it is essential to understand the applications of accounting numbers in other countries as much as 

possible [4]. Subsequent research based on the Beneish model for detecting profit manipulation showed 

that the Beneish model does not have the same function in predicting manipulation and profit manage-

ment, so localized variables or other variables should be used [5]. Although effective in different soci-

eties, any fraud detection model may not necessarily be very accurate and should be localized according 

to the economic situation of each country. In the primary model of Beneish, the financial condition of 

Iran is not taken into account. Therefore, it is less accurate than the adjusted Beneish model, which has 

been localized for the economic environment of Iran. Thus, the fraud detection models should be local-

ized based on the economic structure of that country before implementing in any country. [6] predicted 

profit manipulation methods using financial ratios and accruals. He used three sources to select his 

model variables. The first source is variables related to the future of the company, for it is assumed that 

the possibility of profit manipulation is when the company is in a weak position in the future. The 

second source is the variables based on cash flow and liabilities based on the models of [7] and [8]. 

Finally, he used the contract hypothesis based on the positive theory of [9]. 

 Information asymmetry occurs when one party to a contract or transaction is aware of more infor-

mation, provided that it uses that information effectively when communicating with the other party. 

This awareness is more likely to create economic benefits for the information party In fact, these bene-

fits are more about having more information. The phenomenon of information asymmetry in stock mar-

ket markets arises from the fact that there is a conflict of interest between information users and infor-

mation providers. In such a way that increasing information asymmetry reduces market efficiency and 

decreases it increases market efficiency. Decreasing market efficiency can both threaten the interests of 

investors and shareholders and can threaten the interests of companies and stakeholders. One of the 

most effective ways to combat this negative phenomenon is to provide additional information, but 

providing additional information is time consuming and costly, which in itself makes the provision of 

such information unwelcome. 

2 Theoretical Foundations and Empirical Background  



Identify and Rank the Effective Factors of Financial Risks and Efficiency in Insurance Companies …. 

 
 

   

 
[808] 

 
Vol. 9, Issue 3 , (2024) 

 
Advances in Mathematical Finance and Applications  

 

     Najafizadeh and Kayhan [10] showed that earnings management and information asymmetry are 

directly related to each other. Also, with increasing environmental uncertainty, the relationship between 

earnings management and information asymmetry is weakened. Kurdistani and Tatli [5] concluded that 

in the Iranian economic environment, the initial model of Benish, compared to the adjusted Beneish 

model, does not have good power to identify levels of profit manipulation. Adjusted Beneish model and 

models developed with differential analysis and logit approach can identify manipulating and non-ma-

nipulating companies with a total accuracy of 72%, 75%, and 81%, respectively. Based on their evi-

dence, accounting information is also helpful in predicting earnings manipulation.Shari Anaghiz et al 

[2] examined 100 companies listed on the stock exchange based on the two main adjusted Beneish 

models in the economic situation of Iran to determine which of these two models works better in de-

tecting fraud. In this paper, fraudulent and non-fraudulent companies are divided into two groups: bank-

rupt and healthy. Their results showed an adjusted Beneish model with an overall accuracy of 66.2% 

and a total error of 33.8%. The original Beneish model, with an overall accuracy of 61% and an absolute 

error of 39%, can better show the fraud in companies' financial statements. Business owners turn to an 

independent auditor to oversee the agent, prevent opportunistic behaviors and information asymmetries 

and reduce agency costs. This audit role is significant for investigating financial statement manipulation 

and, consequently, for reporting earnings managed by managers. Piri and Ghorbani [11] examined the 

relationship between the independent auditor's comments and earnings quality metrics, indicating a sig-

nificant relationship between the type of independent auditor's report and earnings quality indices. They 

also identified two sets of information in their decisions. The accrued earnings management is a poten-

tial factor to distort this feature. To evaluate the comparability feature, they used the output of the ac-

counting system and examined the relationship between profits and returns of companies in the same 

industry. Their research findings show no significant relationship between the comparability of account-

ing figures and the management of actual and accrued earnings. Salehi and Farrokhi Pilehroud [12] 

showed that the neural network and decision tree method in predicting profit management is more ac-

curate than linear methods with a lower level of error. In the absence of a model for detecting fraud in 

Iran, the Beneish model is commonly used in Iran for fraud detection. Tarjoa [13] examined the ability 

of the Beneish model to detect financial fraud. He showed that the general Beneish model could detect 

financial fraud. In this study, gross margin index, depreciation index, sales index, administrative cost 

index, and total accruals were significant in identifying financial fraud, and sales index, asset quality 

index, and financial leverage index were not statistically significant in detecting financial fraud. Li and 

Zeits [14] also focused on the corporate information environment, examining the extent of profit ma-

nipulation by companies operating in a poor information environment. They showed that there is a good 

platform for profit manipulation in companies with high information asymmetry and poor information 

environment. Managers of these companies have more motivation to manage profits. Orlana, Romero, 

and Grido [15] tested the Beneish model to assess the likelihood of fraud and profit management. In 

other words, they measured fraud through the Beneish model. According to their findings, fraud and 

daring accounting practices occur before financial problems are disclosed. Companies have taken bold 

accounting measures by manipulating the days of credit sales in the debt ratio and the sum of accruals 

to total assets. Ajina and Habib [17] found that companies manage profit intending to manage liquidity, 

so, based on experimental results, less liquid companies do more profit management. 

 

3 Research Methods 

     This is an applied descriptive survey. The relevant literature was reviewed to prepare and formulate 
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theoretical foundations. Also, the field method was used to collect information to measure and identify 

indices and evaluate information asymmetry. This research will be done in two phases. In the first phase, 

we examine and identify the components of information asymmetry by emphasizing the role of financial 

and managerial criteria in providing a model. Then, the modeling was done using fuzzy mathematics 

through triangular numbers, Mamdani implication, and center of gravity methods. In the second phase, 

the artificial neural networks were used to predict information asymmetry, emphasizing the role of fi-

nancial and managerial criteria. These analyzes were performed using MATLAB and SPSS software. 

Below we give a complete description of the mentioned cases. 

 
Fig. 1. Quantitative Research Model Design Process 

 

4   Research Findings 

     We have researched and identified all the variables to finalize the model in the qualitative section, 

cover the various dimensions of the problem, and examine the main variables. In the qualitative part of 

the present study, after in-depth interviews with experts, the collected information was analyzed in three 

stages open coding, axial coding, and selective coding. Then, the conceptual research model was sum-

marized. The interviewees answered questions under the framework of open-ended interview questions. 

The researchers classified the answers in each session, taking into account the challenges created by the 

researcher in each interview, his knowledge and the audit committee expertise, and the number of re-

spondents per company. Thus, the answers were categorized based on their type and content under a 

research category. They were defined and determined as a criterion for evaluating that category. Finally, 



Identify and Rank the Effective Factors of Financial Risks and Efficiency in Insurance Companies …. 

 
 

   

 
[810] 

 
Vol. 9, Issue 3 , (2024) 

 
Advances in Mathematical Finance and Applications  

 

according to the content of the answers provided, each of the concepts' subcategories was placed in 

related categories. It is noteworthy that in the qualitative research process, based on a sampling of man-

agers and experts in the field, a sample of 15 subjects was selected during in-depth interviews. In the 

continuation of the chapter, we will present the process and results of qualitative research to finally 

reach the final research framework.  
 

Table 1: Axial Coding of Exploratory Study 

No.  Concept  Corresponding codes  Repetition 

1 Economic uncertainty 

A1B1 

A11B6 

A4B10 

A12B7  

A4B10 

A15B17   

A14B10 

A2B7 

A2B14 

9 

2 
Management behavior in profit forecast-

ing 

A3B7 

A1B13 

A8B4 

A4B2 

A9B15 

A10B6 

A14B18 

A10B17 

8 

3 Sales returns 

A1B17 

A15B7 

A8B1 

3 

4 

Number and expertise of the audit com-

mittee 

A7B9 

A8B7 

A12B7 

A8B2 

4 

5 

Institutional ownership A13B17 

A3B18 

A13B9  

A10B8 

A1B17 

5 

6 

Presence  of internal audit A2B1 

A13B1 

A3B13 

A14B16 

4 

7 

Quality of profit A4B11 

A4B14 

A14B15 

A15B18 

A12B15 

A3B4 

A13B10 

7 

8 

Systematic risk A1B14 

A1B15 

A2B15 

A3B15 

A9B4 

A9B16 

6 
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 The coding Table depicts the concepts per category and their frequency. Accordingly, 18 identified 

concepts were classified into 5 categories, shown in the Table below. 
 

Table 2. Selective Coding Table of Qualitative-Exploratory Study 

Frequency  Category  No.  

3 Company profit forecast 1 

3 Corporate governance 2 

5 Capital Market 3 

2 Stock returns 4 

5 Company management characteristics 5 
 

Information asymmetry variables with emphasis on the role of financial and managerial metrics, include 

company profit forecast, corporate governance, capital market, stock return, and management charac-

teristics of the company. The variables are measured by the Likert scale, so that the items represent the 

measurement of different aspects of each variable. The fuzzy mathematics method (method of triangular 

averages), was used and then these means were defuzzificated using the center of gravity method and 

entered in MATLAB software and in the model as inputs, and finally the model output was obtained as 

the amount of micro and asymmetry information with emphasis on the role of financial and managerial 

9 

Company competitiveness A1B3 

A12B2 

A9B17 

 

3 

 

Table 1: Continue 

10 

Company growth opportunities A10B2 

A7B1 

A7B16 

A9B4 

A9B17 

5 

11 

Return on assets A3B16 

A7B13 

A6B18 

A4B9 

4 

12 

Number and expertise of board members A1B11 

A8B12 

A4B5 

A9B6 

A6B1 

5 

13 

Independence of the Audit Committee A2B12 

A4B4 

A5B4 

A7B10 

4 

14 

The dual role of the CEO A1B4 

A10B5 

A11B1 

3 

15 

Change of CEO A2B1 

A13B2 

A2B3 

A8B15 

4 
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criteria of companies listed on the Tehran Stock Exchange.The general formula for calculating the av-

erage of triangular numbers is: 
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(1) 

The mean score given to each person is shown according to the mean of the triangular numbers and 

also the calculated fuzzy mean of each index (or variable) is at the bottom of the Table. 

  For example, the average of a triangle of person 3 is as follows: 
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Now that the fuzzy mean of each of the indices has been determined, it is time to enter the fuzzy 

means into the domestic model designed in the software and obtain the output, which is the infor-

mation asymmetry amount. 

 After giving these inputs to the system, the presented result of the information asymmetry amount 

with emphasis on the role of financial and managerial criteria is 55.1. In other words, the score of in-

formation asymmetry of companies listed on the Tehran Stock Exchange in the range of [100 0] is 

55.1, in other words, the rate of applying information asymmetry in companies listed on the Tehran 

Stock Exchange is 55.1%. The following figures present the output of the fuzzy model. Membership 

Degree is the amount of information asymmetry at all three levels: 
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That is, information asymmetry in companies listed on the Tehran Stock Exchange is 89.8% at the 

medium level and 10.2% at the high level.
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Fig 2. Degree of membership of information asymmetry with emphasis on the role of financial and managerial 

criteria 

Also, using the mentioned formula for each of the dimensions, we de-fuzzificate the results, that will 

be: 
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Table 3: Statistical information of MSE, RMSE and coefficient of determination 

Prediction method MSE RMSE Adjusted R-Squared 

Multiple linear regression method with data 

panel method 

7.4 2.72 0.7646 

Artificial network method 1.206 1.098 0.84 

Fuzzy neural network method 0.136964 0.37 0.894 

The low error of fuzzy neural network prediction method in comparison with two methods of multiple 

linear regression - data panel and artificial neural network method is confirmed. Also, the multiple linear 

regression method has the highest mean and the square mean of the errors. 

 

Table 4: Mean, SD, and variance of earnings error per share by fuzzy neural network method 

Statistical information Mean  SD Variance  

Earnings error per managed budgeted share 66.74 319.202 101890 

Profit error per share predicted by neural net-

work method 

78.672 402.5 107800 

Given the assumption of inequality of variance between the two statistical populations, the value of t-

test statistics is: 

𝑡0.95 ,𝑑𝑓=158≈ 𝑡0.95,∞ 

|−0.2196|  ≺ 1.645 ⇒ 𝑅𝐻0 
(5) 

Degree of freedom: 158 

Therefore, the significance of the difference between the average management profit error and the earn-

ings error per share predicted by the fuzzy neural network and the smaller the average management 

earnings error compared to the average earnings error per share predicted by the fuzzy neural network 

are confirmed.  

 

4.1 Information Asymmetry Findings  

All components of profit quality have a significant relationship with the relative accuracy of error or 

information asymmetry and the results show that the relative accuracy of error or information asym-

metry has a negative relationship with profit quality. Apart from the percentage of non-executive board 

members, the presence of internal audit and duplication of duties of other components of corporate 

governance, especially the components related to institutional ownership and the focus of institutional 

ownership have a significant relationship with the relative accuracy of information error or asymmetry. 

There is a significant negative relationship between the independent variable of disclosure quality and 

the relative accuracy of the error or information asymmetry. 

 

5 Conclusion 

       This paper examined information asymmetry variables and dimensions by factor analysis method, 

with emphasis on the role of financial and managerial criteria in the domestic model. The studied factors 

include, corporate governance, capital market, return, and management characteristics of the company. 

Then, the model was presented using three verbal variables and 243 rules were compiled for the model 

by experts, supervisors and consultants. Finally, after compiling the model in MATLAB software, the 

level of information asymmetry was measured by emphasizing the role of financial and managerial 

criteria and its five dimensions, which is 55.1 in the range of 0 to 100, which is an average level, at the 
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medium to high levels.The possession of the majority of the company's shares by state-owned invest-

ment companies, quasi-government, insurance and banks and state-owned companies include other key 

factor is the information advantage in forecasting profits and creating information asymmetry, for the 

concentration of institutional ownership. This results are consistent with Rahul and Seth [17]. Large 

commercial or industrial focused companies have more information advantage in profit forecasting than 

more competitive ones. The present result is consistent with Eit Lazzem [18]. The difficulty of fore-

casting profits due to economic uncertainty is another major factor in creating information asymmetry. 

The present result is consistent with Miyojang, Mirjalili, [19].  The following research entitles are rec-

ommended for future research: “The effect of privatization on information asymmetry between external 

and internal people”, and “Explain the effect of institutional ownership and business concentration on 

information asymmetry in conditions of economic uncertainty and compare it with economic prosper-

ity.” 
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