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Abstract ARTICLE INFO 
Corporate inertia, stemming from a reluctance to adapt and innovate over time, poses 

significant challenges in the modern business landscape, particularly in capital 

markets. This study examines the impact of corporate inertia on information 

assymetry within the Iranian capital market. Employing a comprehensive research 

approach involving meta-synthesis, Delphi analysis, and questionnaire design, we 

assess corporate inertia. Questionnaires were distributed to managers of sampled 

companies, with 138 responses included in the statistical analysis. Information 

asymmetry is measured using three proxies: bid-ask spread, turnover, and the liquidity 

of the company's stock. The findings indicate a positive and significant relationship 

between corporate inertia and information assymetry. Our results suggest that 

corporate inertia fosters a managerial mindset characterized by insularity and 

resistance to change. This mindset prioritizes individual insights over stakeholder 

interests, resulting in a monopolistic control of information disclosure that exacerbates 

information assymetry in the market. 
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1. Introduction 
Despite decades of scholarly focus and theorizing on managing change and success, failure and 

dealing with failure remains a captivating, persistent corporation feature (Bruton et al., 2003; 

Ucbasaran et al., 2013). This constancy acknowledges the ongoing practical placement of failure 

incorporates, such as strategies for learning from failure (Shepherd et al. 2011), using failure to 

innovate (McKinley et al., 2014), or incorporating failure for improvement, as well as the ubiquity of 

corporate mortality (US Department of Labor,  

https://www.bls.gov/bdm/entrepreneurship/bdm_chart5.htm). Such endurance, however, also brings 

attention to the positioning of failure in the debate on corporates and their features: Historically well-

theorized as a seminal characteristic of all corporates, yet currently presented as either serving change 

themes or deeply contextualized to change processes (Lewis, 2015; Schwarz, 2012; Suddaby and 

Foster, 2017). With this positioning and background, we seek to refresh the discussion on corporate 

inertia, one of the basic tenets of organizational ecology that centers on information asymmetry 

(Hannan and Freeman, 1989; Mellahi and Wilkinson, 2010). Due to corporate inertia, information 

asymmetry can appear as one of the most important competitive functions in companies in the market. 

As Illeditsch et al. (2021) referred to Fama theory, information asymmetry is a kind of information 

inertia. Fama’s efficient markets hypothesis ignited a lot of empirical and theoretical research on the 

informational role of asset prices. Recent empirical evidence points to the importance of this role 

since most of the expected excess return is earned around when vital information is released, such as 

macro and earnings announcement premiums. During such times, prices underreact to news and thus 

fail to incorporate this information efficiently (Savor, 2012), leading to news momentum, one of the 

most robust manifestations of which is post-earnings announcement drift. The mechanism that leads 

to information asymmetry relies on the tradeoff between over and underestimating the 

informativeness of news that is difficult to link to future asset payoffs.  

On the one hand, ambiguity-averse investors who learn such news do not want to respond to it for 

fear of overestimating its informativeness and, as a result, underestimating the residual risk. On the 

other hand, investors do not want to ignore news that predicts a drop in the future asset value for fear 

of underestimating its informativeness. Corporate Inertia Theory points out that a corporation has 

internal inertia, which prevents it from promptly responding to external environmental changes and 

engaging in reform. When it tries to change, due to past successful experiences and operation 

procedures, a corporate will have inertial behaviors in organizational structure, strategy, and policy. 

Many studies asserted that corporate inertia is not conducive for an organization to information 

asymmetry, especially in the financial industry (Francis and Smith, 1995; Amabile et al., 1996; 

Nijssen et al., 2006; Matthyssens et al., 2006).  

Large organizations tend to have more organizational inertia, which is more likely to hinder 

organizational growth and innovation (Godkin and Allcorn, 2008). This can lead to information 

asymmetry in the long run due to the incapability of the corporation to respond to external changes. 

Many scholars assumed that corporate inertia causes information asymmetry because it lacks flexible 

structures for reflecting its information to shareholders in the form of representation theory at the 

level of companies such as the capital market (Palomino-Tamayo and Timaná, 2022; Schwarz et al., 

2020). It is noteworthy that managers and their approaches as decision makers at the company's helm 

are considered as a stimulus to strengthen the company's inertia, which can lead to information 

asymmetry. In other words, because some CEOs show a lack of interest in change and a kind of 

lethargy is seen in their financial operations and decisions (Sadeghi Alavije et al., 2020), corporate 

inertia is strengthened and under this negative behavioral function and consequently, managerial 

performance, the layers of power acquired in the managerial position increase the level of 

opportunism of information concealment in the structures under its leadership. In this situation, the 



3                                                                                                                    RESEARCH ARTICLE 

 
 
 

 

Esmaeil Abdi et al. IJAAF; Vol. 8 No. 3 Summer 2024, pp: 1-25  
 

management seeks to satisfy the needs of external and even internal stakeholders by monopolizing 

news and information simply by reflecting positive news and hiding negative information, and this 

leads to information asymmetry (Matoufi and Tabarsa, 2019).  

This gap in ongoing inertia development is understandable given that the abovementioned well-

accepted ecology perspective assumes the value of structural stability and its information asymmetry. 

This gap in ongoing inertia development is understandable given that the abovementioned well-

accepted ecology perspective assumes the value of structural stability and its information asymmetry. 

Therefore, the importance of this research should be explained from two dimensions.  

First, this is the first study that simultaneously presents a model of corporate inertia through 

qualitative analysis and by measuring the variable of asymmetry of information from the financial 

statements of capital market companies, based on cross-sectional regression to examine the effect of 

corporate inertia shows information asymmetry. Although previous research, such as Olaniyi (2019) 

examined the "Asymmetric information phenomenon in the link between CEO pay and firm 

performance", Wu et al. (2019) who examined "Board independence and information asymmetry: 

family firms vs non-family firms" and Majid et al. (2011) who examined "Organizational inertia and 

change portfolio". However, no research has examined the effect of corporate inertia on information 

asymmetry. While innovating the research from a methodological point of view, it can be 

acknowledged that this research can be used to develop a theoretical literature to fill the gap of agency 

costs to improve the level of oversight, contribute to stakeholder expectations and broaden the level 

of theoretical knowledge about the subject of research based on the structural characteristics of 

companies in different societies and capital markets.  

Secondly, in accordance with the recommendations of the Iran Stock Exchange Organization 

under Articles (2) and (3) of the Corporate Governance Instruction under the banner of paragraphs 8, 

11 and 18 of Article 7 of the Securities Market Law of the Islamic Republic of Iran (approved by the 

Islamic Consultative Assembly in December 2005), regarding the strengthening of governance 

mechanisms in the field of monitoring decisions of managers (Pourzamani et al., 2014), however, 

there is a lack of structured rules such as certain standards regarding the tenure of managers or the 

evaluation of their periods in line with the firm's strategies and the interests of stakeholders. The 

existence of such gaps in corporate governance mechanisms, while gradually affecting managerial 

values in the shadow of inertia in the performance of corporate executives, can also, as a tangible 

external consequence, eventually lead to information asymmetry or at least be an important factor in 

terms of influencing it. Therefore, conducting this study helps regulators such as policymakers and 

financial reporting standards setters to improve the financial reporting quality by raising the level of 

knowledge of stakeholders' information needs to control unpredictable probabilities in their estimates 

to strengthen the level of investment attractiveness in the capital market by controlling the inertia of 

the company, and through more oversight in the development of equilibrium values and equality of 

news coverage and information, strengthen companies' commitment to respecting stakeholder rights 

and prevent the emergence of capital market abnormalities due to the behavioral opportunities of 

companies and managers to circumvent the rules and gain more benefits, which is likely to have 

negative consequences due to the occurrence of mass behavior. Accordingly, this research first 

provides a corporate inertia framework in the qualitative section and then examines its effect on 

information asymmetry.  

 

2. Literature Review and Hypothesis Development 
In this section, the theoretical literature with a focus on theoretical reinforcement of research to 

test the hypothesis is presented. 
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2.1 Information asymmetry  

According to contract theory and economics, information asymmetry is an important and thought-

provoking concept in agency theory that examines transactions between investors and the firm. 

Accordingly, it has an advantage when one party to the transaction has more or better information 

than the other party. This creates a power imbalance in transactions that can sometimes lead to market 

failure or, at worst, market failure due to poor selection and the risk of mistrust. Prior research as 

Jayasimha (2022), Rehman et al. (2022) and Iqbal and Santhakumar (2018) in the context of the 

business-to-business exchange considers “information” as a treasured possession and suggests that 

the seller mostly has greater information about the task compared to the buyer, hence, a buyer desirous 

of controlling sellers opportunistic behavior and reduce information asymmetry can invest in 

information systems. 

The theory of information asymmetry was first proposed by Akerlof (2002) and according to this 

theory, in the presence of inequality in access to information, the market equilibrium in the acquisition 

of profits is disturbed and the returns and risks of the decision unequally lead the market flow to 

inefficiency. In other words, the asymmetric distribution of information leads to abnormal returns for 

traders with confidential information. Also, it causes ambiguity and uncertainty for some investors in 

the capital market due to incorrect transaction choices. On the other hand, public trust in the capital 

market will decrease and cause capital to leave (Hu & Fu, 2022). Information asymmetry tends to be 

greater for credence goods such as professional services (e.g. advertising and media planning); 

credence goods are difficult to understand and evaluate both before and after consumption (Xia et al., 

2022). 

 Khatali (2020), in terms of the importance of information asymmetry in the capital market, 

presented its implications in a study conducted in the form of content analysis in the following order. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Consequences of information asymmetry 

 

According to this framework, incorrect selection is one of the consequences of information 

asymmetry, which refers to a situation in which sellers have information that buyers are unaware of. 

In this case, the increase in the level of information asymmetry is shown by expanding the difference 

in the proposed range of stock buying and selling prices. Marketers use the increase in this difference 

to compensate for the risk of incorrect selection (Hajiha et al. 2018). 

On the other hand, under high information asymmetry, the willingness to trade decreases, 

increasing stock selling transactions. Therefore, under a lack of equal knowledge of the information 

provided, trading profits decrease and transaction costs increase (Imany and Dastgir, 2018). On the 
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other hand, as information asymmetry increases, market efficiency decreases, and many future plans 

and projects that could lead to higher returns stop as the stock exchange ratio decreases. In other 

words, information asymmetry prevents the exchange of assets at an efficient price and reduces costs, 

ultimately leading to problems in raising the capital and liquidity required for issuing firms (Li, 2020).  

Finally, information asymmetry between market traders leads to the selection and maintenance of 

different portfolios by them. Therefore, traders with little information will try to maintain assets that 

can compensate for the weakness caused by unequal information. This will lead to lower prices for 

securities with high information asymmetries, which will reduce the liquidity of stocks in the capital 

market (Vayanos and Wang, 2012). 

 

2.2 Corporate inertia  

Inertia and flexibility are two opposing terms in the behavioral literature. Inertia manifests in 

various ways in analyzing organizational behavior, such as suppressing valuable information and the 

unwillingness to give feedback, dry and inflexible rules, prejudice, etc. (Ebrahimi, 2016). Lack of 

flexibility due to an inertial attitude causes the company to be unable to adapt to environmental 

changes, resulting in stagnation of decision-making functions and, consequently the emergence of 

inertia in the company as a whole. A review of the existing theoretical and experimental literature on 

the formation of organizational inertia helps identify this phenomenon's various dimensions and 

components and helps researchers and managers better understand this phenomenon and take 

appropriate measures to eliminate this situation (Allcorn and Godkin, 2011). The concept of inertia 

is also used for human behavior, showing that people often use old methods to deal with problems 

and show a negative reaction or resistance to change. Problem-solving approaches and similar 

reasoning are commonly used to save time and avoid risk. In strategic change, inertia tends to remain 

in the current situation and resist redesigning the company's strategy outside its current form (Ghaffari 

and Rostamonia, 2017). For many executive teams, the battle with the demon of organizational inertia 

is one of the most significant challenges; sadly, the devil usually wins. In the same way, in modern 

organizational theory, inertia is considered the highest contaminating factor that adversely affects 

firm change results (Palomino-Tamayo and Timaná, 2022). Corporate inertia is the stability of 

products, processes and policies that sustain an organization’s deficient adaptation to the changing 

environment (Shaik et al., 2022). Godkin and Allcorn (2008) considered organizational inertia to 

include three dimensions, which are: 

 
Figure 2. Dimensions of organizational inertia 

 

Insight inertia is related to mental models and theories of action. In contrast, action inertia is 

examined from the two dimensions of management assumptions and default control and 

Insight Inertia

Action Inertia

Psychology 
Inertia
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psychological inertia is examined in terms of stress and anxiety and defense mechanisms of response 

to change (Sillic, 2019). In contrast, Polites and Karhama (2012) have introduced five types of inertia: 

1. Cognitive inertia: This type of inertia states that key managers, while aware that there may be 

better, more effective, and more efficient alternatives, consciously insist on using existing systems 

and procedures; 2. Behavioral inertia: This type of inertia indicates that company managers continue 

to use existing methods because they are accustomed to these methods and have become accustomed 

to them in the past; 3. Social cognitive inertia: Company managers continue to use existing processes 

and methods because changing existing methods and procedures is faced with employee resistance 

and changing the values and norms of the organization is not easily possible. 4. Economic inertia: 

Changing the company's existing processes is difficult due to its high costs. Therefore, acting 

according to existing processes is easier for managers. 5. Political inertia: Managers of companies 

insist on using existing traditional processes because the change in existing practices is opposed or 

hindered by partners and strategic stakeholders (Malakar et al., 2018). 

 

2.3 Corporate inertia and information asymmetry 

Organizational structures, which by nature have a board of directors and a CEO, are always 

confronted with the theoretical presuppositions of opportunistic behavior in theories such as agency 

theory. Because the CEO is in a situation where the supervisory structures do not have the necessary 

power, managers may coordinate with the board to pursue certain interests. On the other hand, 

management may prioritize its own interests by distorting the facts (Setayesh and Ghayouri, 2018). 

According to the theory of corporate inertia, several aspects of organizational structure arise from 

strong internal forces that constrain structural changes. For this reason, operationalizing this 

definition of corporate inertia as a composite using an index of three factors available in the dataset 

and the content analysis from the annual reports, such as introducing new products, business-to-

business firms and CEO tenure (Chen et al., 2022). 

Organizational structures lose regulatory incentives due to the reduction of the necessary 

effectiveness of management, and by creating corporate inertia, power is placed in the manager's 

possession. For structures with a representative nature, these conditions can confirm the opportunism 

of managers in organizational decisions, especially the disclosure of financial information (Xu and 

Cheng, 2020). In such a situation, in practice, the company's intelligence functions transmit the news 

to the market based on the level of monopoly created based on the protection of individual or group 

interests of the company's managers and refrain from fully disclosing news and information that may 

lead to mass behavior by shareholders (Rezaei Pitenoei et al., 2017). Information monopoly, due to 

the inertia of managers, puts them in a position to provide information selectively and in accordance 

with their utilitarian vision to consolidate their managerial position and meet the minimum 

expectations of external stakeholders (Ye et al., 2021).  

In other words, they decide to disclose information based on cost and benefit. In this regard, Huang 

and Gao (2022) stated that the information asymmetry channel is the main channel through which 

strategic inertia promotes capital structure persistence. Consistent with imprinting theory, Rajan 

(2012) explores the relationship between organizational transformation and financing and indicates 

that one of the reasons why the firm needs a second transformation is to finance. Focusing on non-

financial strategy, it can be assumed that the positive effect of firm inertia on information asymmetry 

may come from the difficulty of adjusting organizational strategy and the impact of stock price crash 

risk (Casamatta and Guembel, 2010). From the perspective of information asymmetry, strategic 

inertia can help listed companies maintain capital structure persistence by reducing the information 

asymmetry between the company and investors.  

Based on the definition of strategic inertia, the firms with higher strategic inertia have released 
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more relevant information since they first put forward the strategy, so these firms have a low level of 

information asymmetry (Huang and Gao, 2022). Prior research indicates that asymmetric information 

comes from assets-in-place and future growth opportunities (Wu and Wang, 2005). Some scholars 

propose that asymmetric information about assets in place leads to the adverse selection of new equity 

issues (Myers and Majluf, 1984), while other scholars indicate more asymmetric information that 

arises from growth opportunities rather than assets-in-place can facilitate new equity issues (Wu and 

Wang, 2005). Gerwanski et al. (2019) Found that the number of board members can have either a 

positive (due to greater expertise and better supervision of management) or negative (due to increased 

organizational inertia) impact on Materiality Disclosure Quality (MDQ) (Amran et al. 2014; Fasan 

and Mio, 2017).  

In fact, by reviewing these studies empirically along with the theoretical literature, justifying the 

role of corporate inertia in the actions of managers can be due to the ownership of managers in hiding 

bad news due to the structural power created in the management layers of companies. Organizational 

inertia strengthens the power of managers and thus motivates them to use the firm's resources for 

their personal benefit. Engaging the company in monopolizing selective news releases will positively 

impact information asymmetry.  

Therefore, as can be seen, most of the research has examined the working mechanisms of managers 

as examples in financial and accounting topics and less research has been done to examine the 

consequences such as information asymmetry, to create a model of the foundations of the formation 

of opportunistic behaviors of managers. Therefore, relying on the theoretical and empirical support 

expressed, the following hypothesis is examined for testing in the Iranian capital market: 

Research hypothesis: Corporate inertia positively and significantly affects information 

asymmetry. 

 

3. Research Methodology 

The present study is applied in terms of research purpose and descriptive-correlational research in 

terms of data collection. Also, in terms of the reasoning method, it is deductive-inductive and due to 

the study of data related to a specific period, the data analysis method is cross-sectional and based on 

the path analysis method. The statistical population studied in this study includes all companies listed 

on the Tehran Stock Exchange in 2021. Our final example is companies that meet the following 

conditions: 

1. Companies that are members of the stock exchange from the beginning to the end of 2021. 

2. In order to increase comparability, their fiscal year should end in March. 

3. They have not changed their activity or financial year during the mentioned year. 

4. Not to be part of investment and financial intermediation companies (investment companies 

were not included in the statistical community due to the differences in their activities with 

other companies). 

After applying the above restrictions, 162 companies listed on the Tehran Stock Exchange were 

selected as a research sample. The mentioned questionnaire was sent to the managers of these 

companies. Finally, after many follow-ups, 138 questionnaires were completed, returned, and used 

as a final sample for analysis. The final analysis of the collected data was performed using the 

structural equation modeling method and the partial least squares analysis method using PLS 

software. 
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3.1 Research variables 

3.1.1 Dependent variable 

The independent variable of this research is information asymmetry. To measure this variable, 

following the research of Fakhari and Rezaei Pitenoei (2017), the following observable variables have 

been used to measure it: 

The bid-ask spread is used in the following order, following the research of Lotito et al. (2020): 

BID − ASK SPREADit =
1

Dit
∑

(Ask Pricei−Bid Pricei)

(Ask Pricei+Bid Pricei) 2⁄

Dit
1     Equation (1) 

 

BID − ASK SPREADit  The bid-ask spread of the company's shares in year t; Ask Pricei The 

highest selling price of the company i; Bid Pricei The lowest bid price of the company i; Dit is the 

number of days in year t in which the last bid price and the last daily bid price are available for i 

stock. 

 

Frequencies of turnover Companies with high information asymmetry will have lower turnover. 

Because ignorant traders know that they will suffer losses when dealing with knowledgeable people, 

they are less likely to trade in the shares of these companies. Therefore, the number of stock rotations 

is used as an inverse measure of information asymmetry (Mohd, 2005): 

 

TURNOVERit =
1

Dit
∑

shares tradedi

Shares Outstandingi

Dit
1                                                                Equation (2)    

  

In this regard: 
TURNOVERit : Total number of times i company turnover in year t;  shares tradedi : the number 

of daily traded shares of the company i; : Shares Outstandingi Total number of shares issued by the 

company i; Dit: is the number of days in year t in which the stock of company i was traded. 

 

Amihud (2002): The clearer the information environment, the lower the level of market 

information asymmetry and the higher the liquidity of the company's stock. Therefore, AmiHood's 

lack of liquidity ratio directly measures the company's information asymmetry. 

ILIQit =
1

Di,t
∑

|Ri|

VOLi

Dit
1                                                                                                       Equation (3) 

                                   

   
In the above relation: 

ILIQit Company i's liquidity criterion in year t; |Ri| The absolute value of the daily stock return of 

the company i; : VOLi Rial volume of daily transactions of company i 

 

3.1.2 Dependent variable 

In this study, meta-synthesis analysis is used for measurement since there is no instrumental basis 

for measuring this research's exogenous (independent) variable, i.e., corporate inertia at the capital 

market level. This analysis provides the basis for formulating effective components consistent with 

the firm's inertia in the capital market. For this purpose, relying on the meta-synthesis and Delphi 

analysis process, this study seeks to develop a tool to measure this variable at the capital market level. 
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Figure 3. Screening analysis process of research appropriate to the purpose of the research to identify topics 

 

It should be noted that the 11 initial types of research should be analyzed in the third step in terms 

of critical evaluation with the participation of research experts. This process includes the following 

10 criteria, which are examined based on a minimum score of (1) and a maximum of (5). The total 

score based on 10 criteria can be 50, and if a research score is 30 or more, it enters the fourth step. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Criteria for the critical appraisal process 

 

Based on a better understanding of the analysis process in this step, with the participation of 

research experts, 11 approved initial researches will be analyzed for points based on critical appraisal 

analysis. Based on a better understanding of the analysis process in this step, with the participation 

of research experts, 11 approved initial researches will be analyzed for points based on critical 

evaluation analysis. 
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Table 1. Critical appraisal analysis 

Appraisal 
Criteria 

1 2 3 4 5 6 7 8 9 10 11 

Mikalef 
et al. 

(2021) 

Lovallo 
et al. 

(2020) 

Crepin 
and 

Neavdal 
(2020) 

Ispano 
(2018) 

Lin et 
all 

(2018) 

Dayanandan 
et al. (2017) 

Kumar 
et al. 

(2017) 

Marjanian 
et al. 

(2020) . 

Pourheidari 
and 

Forughi. 
(2019) . 

Taheri 
et al. 

(2018) 

Seyednejad 
Fahim et 
al.(2018) 

Purpose 3 4 3 2 3 3 4 3 3 3 4 
Method 4 3 3 3 3 3 3 4 5 4 3 
Plan 4 4 4 3 4 3 4 3 4 4 4 
Sampling 4 4 3 3 3 4 4 3 3 4 4 
Collecting 4 3 4 3 4 3 4 2 4 4 3 
Generalization 3 4 3 2 5 4 4 3 3 3 4 
Ethical 4 4 3 3 4 4 4 2 3 4 4 
Analyze 5 3 3 3 ۵ 3 4 3 3 5 3 
Theoretical 4 4 3 3 4 4 3 2 4 4 4 
Value 4 4 4 3 4 4 4 3 4 4 4 
Total 39 37 33 28 39 34 37 28 36 39 37 

 

Based on the results of this analysis, it was found that 2 studies that did not obtain the required 

score (more than 30 points) were excluded from the study. In order to determine the themes of 

evaluating the organizational inertia of managers, the following scoring method is used. Based on 

this method, all sub-criteria extracted from the text of approved articles are written in the table 

column. Then, the approved researchers' names are given in each table's row. Based on each 

researcher's use of the sub-criteria written in the table column, the symbol "" is inserted, then the 

scores of each  are added together in the sub-criteria column, and scores above the Mean of the 

researchers are selected as research components. 

 
Table 2. Analysis of research components 

Research 
Status 

Researchers 
Social 
Inertia 

Insight 
Inertia 

Cultural 
Inertia 

Structural 
Inertia 

Perceptual 
Inertia 

In
te

rn
at

io
n

al
 

Mikalef et al. (2021) -  -  - 
Lovallo et al. (2020) -  - -  

Crepin and Neavdal 
(2020) 

-   -  

Lin et al. (2018)   - - - 
Dayanandan et al. 
(2017) 

- - -   

Kumar et al. (2017) -   -  

In
te

rn
al

 Pourheidari and 
Forughi  (2019). 

- - -  - 

Taheri et al. (2018)  - -  - 
Seyednejad Fahim et 
al. (2018) 

- - -   

Total 2 5 2 5 5 

 

According to the approval of 9 kinds of research in the critical evaluation process, the main 

components that have obtained more than half of the approved research are approved as the main 

components in determining the research themes. In this section, after analyzing the theoretical 

foundations of approved research and confirming the three main components, the contents of the 

research have been determined according to Table (3). 
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Table 3. Themes of managers' organizational inertia 

Main 
Components 

Research Propositions 7 6 5 4 3 2 1 

In
si

g
h

t 
In

er
ti

a 

Lack of knowledge about the information content required by 
shareholders 

       

The feeling of lack of support for corporate governance        
Lack of job identity of managers        
Lack of job commitment of managers        
Lack of insight and belief in the need for change and dynamism        
Lack of managers 'insight in protecting shareholders' rights        
The inability of managers to recognize the information needs of 
stakeholders 

       

Negative perception of fear of losing managerial position        

Perceived negative benefits        

S
tr

u
ct

u
ra

l 
In

er
ti

a 

Ineffectiveness of independent auditing        
Lack of mandatory policies on managers' decisions        
Lack of regulatory requirements        
The existence of poor accounting standards        
Lack of proper internal control structures        
The structural complexity of companies        
Lack of dynamics of board features        
The role of managers' duality        

Inadequacy of stakeholder information needs with the culture of 
desirability 

       

P
er

ce
p

tu
al

 I
n

er
ti

a 

Perceptual errors of managers        
Lack of job motivation of managers        
Source of external control of managers        
Existence of conflicts in managers' job perception        
Perception of psychological contract violation        
Existence of the power-seeking nature of managers        
Low degree of tolerance for managers' ambiguity        
Stress tolerance and control threshold        

Lack of self-confidence of managers        

 

Then, in order to ensure the identified components and propositions, Delphi analysis was used to 

reach the theoretical saturation point. For this purpose, these statements were provided to experts for 

a survey in the form of a checklist of 7 options, which Table (4) shows the results of Delphi analysis. 
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Table 4. The process of the first and second steps of the Delphi analysis 

Main 
Components 

Propositions 

The first round of Delphi 
The second round of 

Delphi 
Result 

Mean 
Coefficient 

of 

agreement 
Merge Mean 

Coefficient of 

agreement 

In
si

g
h

t 
In

er
ti

a 

Lack of knowledge about the 
information content required by 
shareholders 

3 0.200 - Delete 

The feeling of lack of support 
for corporate governance 

5 0.500  5.100 0.550 Confirm 

Lack of job identity of managers 4.98 0.510 
Merge 5.500 0.750 Confirm 

Lack of job identity of managers 5 0.520 
Lack of insight and belief in the 
need for change and dynamism 
in the face of social and 
environmental expectations 

6 0.800 - 6.200 0.850 Confirm 

Lack of managers 'insight in 
protecting shareholders' rights 

5.300 0.650 - 5.500 0.750 Confirm 

Negative perception of fear of 
losing managerial position 

6 0.800 - 6.200 0.850 Confirm 

Negative perception of fear of 
losing managerial position 

5.300 0650 - 5.500 0.750 Confirm 

Perceived negative benefits 5.500 0.750 - 6.100 0.820 Confirm 

S
tr

u
ct

u
ra

l 
In

er
ti

a 

Ineffectiveness of independent 
auditing 

4 0.350 - Delete 

Lack of mandatory policies on 
managers' decisions 

4.900 0.490 
Merge 5.200 0.650 Confirm 

Lack of regulatory requirements 5 0.520 
The existence of poor 
accounting standards 

5.300 0.650 - 5.500 0.750 Confirm 

Lack of proper internal control 
structures 

5 0.500  5.100 0.550 Confirm 

The structural complexity of 
companies 

3.500 0.300 - Delete 

Lack of dynamics of CEO 
features 

4 0.350 - Delete 

The role of managers' duality 5 0.500 - 5.100 0.550 Confirm 
Inadequacy of stakeholder 
information needs with the 
culture of desirability 

5.200 0.650 - 5.500 0.750 Confirm 

P
er

ce
p

tu
al

 I
n

er
ti

a 

Perceptual errors of managers 5.500 0.750 - 6.100 0.820 Confirm 
Lack of job motivation of 
managers 

5.300 0.650 - 5.500 0.750 Confirm 

Source of external control of 
managers 

5 0.500 - 5.100 0.550 Confirm 

Existence of conflicts in 
managers' job perception 

4 0.350 - Delete 

Perception of psychological 
contract violation 

5.200 0.650 - 5.500 0.750 Confirm 

Existence of the power-seeking 
nature of managers 

5.500 0.750 - 6.100 0.820 Confirm 

Low degree of tolerance for 
managers' ambiguity 

5.300 0.650 - 5.500 0.750 Confirm 

Stress tolerance and control 
threshold 

5 0.500  5.100 0.550 Confirm 

Lack of self-confidence of 
managers 

5.400 0.700 - 6.300 0.880 Confirm 
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Delphi analysis found that in two rounds, 5 items were removed from the corporate inertia 

evaluation themes, and 4 themes were merged because, according to the Likert scale, 7 options scored 

below 5 and their agreement coefficient was below 0.5. Has been removed on that basis. Therefore, 

the corporate inertia model can be presented in the following order: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Corporate inertia pattern 

 

Then, the questionnaire questions should be determined based on the organizational inertia model. 

Based on this, a total of 20 theoretical screening topics were approved by the relevant researchers. A 

questionnaire will be developed based on the specified propositions to measure this variable. 

 

 

 

 

 

 

 

 

 

 

Insight Inertia
Perceptual 

Inertia

 Perceptual errors of managers 
 Lack of job motivation of managers 

 Source of external control of managers 

 Perception of psychological contract violation 
 Existence of power-seeking nature of managers 

 Low degree of tolerance for managers' 

ambiguity 
 Stress tolerance and control threshold 

 Lack of self-confidence of managers 

 Feeling of lack of support for corporate governance 
 Lack of identity and job commitment of managers 

Lack of insight and belief in the need for change 

Lack of managers 'insight 

 Inability of managers to recognize  
Negative perception of fear of losing  
Perceived negative benefits 

Structural Inertia 

 Lack of regulatory requirements  

 Existence of poor accounting standards 
 Lack of proper internal control structures 

 The role of managers’ duality 
 Inadequacy of stakeholder information needs  



 RESEARCH ARTICLE                                                                                                                  14 

 
 

 

Esmaeil Abdi et al. IJAAF; Vol. 8 No. 3 Summer 2024, pp: 1-25 

Table 5. Questionnaire of corporate inertia assessment themes 

Components Propositions 
Likert Scale 

7 6 5 4 3 2 1 

In
si

g
h

t 
In

er
ti

a 

Is the feeling of lack of support for corporate governance an important 
factor in organizational inertia? 

       

Will managers' lack of identity and job commitment lead to 
organizational inertia? 

       

Is the lack of insight and belief in the need for change and dynamism in 
the face of social and environmental expectations a factor in creating 
organizational inertia? 

       

Is the lack of insight of managers in protecting the rights of shareholders 
considered a factor in decision-making regarding information disclosure? 

       

To what extent is managers' inability to recognize stakeholders' 
information needs an important factor in organizational inertia? 

       

To what extent is the negative perception of fear of losing a managerial 
position an important factor in organizational inertia? 

       

To what extent is perceived negative benefit an important factor in 
organizational inertia? 

       

S
tr

u
ct

u
ra

l 
In

er
ti

a 

Is the existence of poor accounting standards considered a factor for 
corporate inertia? 

       

To what extent does the lack of mandatory requirements and policies 
affect the formation of inertia of the organization's managers? 

       

To what extent is the lack of optimal internal control structures a factor 
for corporate inertia? 

       

Is the dual role of managers on the board and the position of CEO 
considered a basis for corporate inertia? 

       

To what extent does the incompatibility of stakeholder information needs 
with the culture of information desirability in the company structure 
cause the organizational inertia of managers? 

       

P
er

ce
p

tu
al

 I
n

er
ti

a 

Is the source of external control of managers considered a basis for 
corporate inertia? 

       

To what extent is managers' lack of job motivation considered a basis for 
corporate inertia? 

       

To what extent do managers' perceptual errors cause the formation of 
their in-person inertia? 

       

To what extent does the perception of a violation of the psychological 
contract cause the formation of in-person inertia in managers? 

       

Is the existence of a power-seeking trait of managers considered a basis 
for corporate inertia? 

       

Does the low degree of tolerance of managers' ambiguity cause the 
formation of their in-person inertia? 

       

Does the lack of self-confidence of managers cause the formation of their 
inner inertia? 

       

Is a low stress tolerance threshold a basis for corporate inertia?        

 

As can be seen, the above questionnaire in the form of 20 questions and 3 sub-components of 

individual insight into organizational inertia, Structural causes of organizational inertia and 

psychological causes of organizational inertia, have been developed. The questionnaire is graded on 

a five-point Likert scale (I strongly agree = 5, I agree = 4, I have no opinion = 3, I disagree = 2 and 

strongly disagree = 1). Therefore, according to the dimensions of research variables, the theoretical 

framework for testing the research hypothesis is presented in the following order: 
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Figure 6. Research hypothesis test framework 

 

4. Research findings 
Descriptive statistics is a basis for identifying the tested variables in research, measured by indices 

such as central and dispersion indexes. According to the results: 

 
Table 6. Descriptive statistics pf the research variables 

Variable Mean Mean Minimum Maximum Standard deviation 

Insight Inertia 3.760 3.430 1.000 5.000 0.710 

Perceptual Inertia 3.840 3.600 1.000 5.000 0.690 

Structural Inertia 3.510 3.000 1.000 5.000 0.840 

BID − ASK SPREAD 0.131 0.128 0.003 0.678 0.152 

TURNOVER -0.002 -0.001 -0.005 -0.000 0.091 

ILIQ 0.003 0.003 0.000 0.057 0.102 

 

 

4.1 Fitness of measurement models  

Three reliability criteria, convergent validity and divergent validity, were used to determine the 

fitness of the measurement models. To investigate the reliability of the measurement model, the 

coefficients of factor loads, Cronbach alpha coefficient, and compound reliability were used.  
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Table 7. Factor loading 

Factor Index Questions Factor loading Factor Index Questions Factor loading 

Insight Inertia Ins ine 

Ins ine 1 0.799 

Perceptual  
Inertia 

Per ine 

Per ine 13 0.728 
Ins ine 2 0.826 Per ine 14 0.714 
Ins ine 3 0.605 Per ine 15 0.505 
Ins ine 4 0.786 Per ine 16 0.752 
Ins ine 5 0.639 Per ine 17 0.731 
Ins ine 6 0.736 Per ine 18 0.653 
Ins ine 7 0.542 Per ine 19 0.686 

Structural Inertia Str ine 

Str ine8 0.862 Per ine 20 0.725 
Str ine9 0.682 

Information Asymmetry 
BID − ASK SPREAD 0.584 

Str ine10 0.695 TURNOVER 0.956 
Str ine11 0.559 ILIQ 0.963 

Str ine12 0.608  

 

The benchmark value for the appropriateness of the coefficients of factor loads is 0.4. According 

to Table (7), all values of the coefficients of factor loads of the questions are bigger than 0.4, 

indicating the appropriateness of this criterion. Considering the data analysis algorithm in PLS, the 

measurement of the factor loads of the questions is followed by calculating and reporting the 

Cronbach alpha coefficients and compound reliability, the results of which are presented in Table (8).  

 
Table 8. Results of Cronbach alpha and compound reliability of the latent variables 

Symbol Cronbach alpha (α>0.7) Compound reliability (CR>0.7) 

Corporate Inertia 0.783 0.708 
Information Asymmetry 0.706 0.818 
Insight Inertia 0.834 0.876 
Perceptual Inertia 0.840 0.878 
Structural Inertia 0.714 0.816 

 

Because the appropriate value for Cronbach alpha and compound reliability coefficients is 0.7 and, 

according to the findings in the above table, these criteria have obtained appropriate values for latent 

variables, the measurement models of the present research can be confirmed to be appropriate. The 

second criterion for examining the fitness of the measurement models is convergent validity, which 

addresses the correlation of each structure with the questions (indices). 

 
Table 9. Results of convergent validity of latent variables  

Symbol Mean Variance Extracted (AVE>0.5) 

Corporate Inertia 0.548 
Information Asymmetry 0.640 
Insight Inertia 0.507 
Perceptual Inertia 0.577 
Structural Inertia 0.575 

 

Because the appropriate value for AVE is 0.7 and, according to the findings in Table (9), this 

criterion has obtained appropriate values for latent values, the convergent validity of the present work 

is approved. Divergent validity is the third criterion for examining the fitness of the measurement 

models. The acceptable divergent validity of a model indicates that a structure in the model has more 

interactions with its indices than other structures. Divergent validity is acceptable when the AVE for 

each structure is higher than the common variance between that structure and other structures in the 

model. According to Table (10), the mean square root value of the common values of the latent 

variables in the present study, which are placed in the main diameter of the matrix, is higher than their 
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correlation values, which are placed in the entries at the bottom right side of the main diameter, 

indicating that each structure in the research model has more interactions with its indices than other 

structures. This indicates the appropriate divergent validity and fitness of the measurement models of 

the research. 
 

Table 10. Fornell & Larcker matrix for examining the divergent validity 

  
Corporate 

Inertia 
Information 
Asymmetry 

Insight 
Inertia 

Perceptual 
Inertia 

Structural 
Inertia 

Corporate Inertia 0.669     

Information Asymmetry 0.059 0.800    

Insight Inertia 0.730 0.139 0.712   

Perceptual Inertia 0.656 -0.037 0.213 0.691  

Structural Inertia 0.638 0.010 0.216 0.131 0.689 

 

Regarding reliability, convergent validity, and divergent validity, it is observed that the 

measurement models of the structural equation modeling (SEM) can favorably measure the latent 

variables of the research. Thus, the fitting of the research structural model is evaluated in the 

following. 
 

4.2 Fitness of structural model 
After assessing the validity and reliability of the measurement model, the structural model was 

evaluated through the relations between the latent variables. In this study, two criteria of coefficient 

of determination (R2) and predictive power (Q2) are used. 

 

Coefficient of Determination (𝑹𝟐) and Predictive Power (𝑸𝟐) 

R2 is a measure that indicates the influence of an exogenous variable on an endogenous variable. 

According to Figure (2), the value of R2 is calculated for the endogenous constructs of the research 

so that the suitability of the structural model fit can be confirmed. Moreover, to evaluate the predictive 

power of the model, a measure called Q2 was employed. Considering the results of this measure in 

Table (11), it can be concluded that the model has a "strong" predictive power. 

 
Table 11. The values of the coefficient of determination (R2) and predictive power (Q2) 

Variable 𝐐𝟐 𝐑𝟐 

Information Asymmetry 0.013 0.304 

Insight Inertia 0.246 0.534 

Perceptual Inertia 0.193 0.430 

Structural Inertia 0.176 0.407 

 

After fitting the measurement part and structural part of the model of this study, in order to control 

the overall fit of the model, a measure called goodness of fit (GOF) was used; three values of 0.01, 

0.25, and 0.36 were introduced as weak, medium and strong values. This criterion is calculated 

through the equation (4): 

 

GOF = √Communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ × R2̅̅ ̅                                                           Equation (4) 

 

Communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅    Is the Mean of the common values for the latent variables of the research and R2 

is the Mean value of the coefficient of determination for the model's endogenous variables. 
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Table 12. The value of Communalities and R2 
Symbol Communality R2 
Corporate Inertia 0.659 - 
Information Asymmetry 0.637 0.304 
Insight Inertia 0.647 0.534 
Perceptual Inertia 0.732 0.430 
Structural Inertia 0.628 0.407 

 
Table 13. The results of the overall model fitting 

𝐂𝐨𝐦𝐦𝐮𝐧𝐚𝐥𝐢𝐭𝐲̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 𝐑𝟐̅̅ ̅̅  GOF 

0.66 0.410 0.520 

 

According to the value gained for GOF at a rate of 0.52, the overall model is verified to be a very 

good fit. 

After assessing the fit of the measurement models and the structural model and enjoying the 

favorable fit of the overall model, according to figures (7) and (8), we check the results of testing the 

research hypotheses, which have been provided in Table (12). The variables obtained by direct 

observation of the event act as a measurement indicator of a hidden variable and are specified in the 

path diagram with a rectangle. Variables that are not directly visible. Hidden variables are examined 

by linking to measurable (explicit) variables and identified in a circle or ellipse path diagram. The 

latent variables in the structural equation model are divided into two categories: external 1  and 

internal2. 

 
Figure 7. The structural model of the research hypothesis with factor loading coefficients 

 

 
1 External hidden variables: are variables that are not considered in the model due to their changes and are not affected 

by other variables in the model. 

2 Hidden internal variables: Variables that are affected by one or more other variables. 
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Figure 8. The structural model of the research hypothesis with significant coefficients 

 

Taking into account the structural model and factor loadings, as depicted in Table (17), the result 

of the research hypothesis test can be observed. 

 
Table 14. The result related to the research hypothesis test 

The causal relationships between research 
variables 

Path coefficient 
(β) 

Significance (T-
Value) 

Test result 

Corporate inertia has a significant effect on 
information asymmetry. 

0.150 3.600 
Confirmation of 

hypothesis 

 

With respect to Figures (7) and (8), the standardized coefficient (path coefficient), the Corporate 

inertia has a significant and positive effect on information asymmetry. Since the path coefficient is 

positive and equals 0.15, the t statistic also equals 3.60. Considering that the t statistic is greater than 

1.96 while confirming the result of the hypothesis, it illustrates that Corporate inertia has a significant 

and positive effect on information asymmetry. 

 

5. Discussion and conclusion  
Testing the research hypothesis showed that corporate inertia positively and significantly affects 

information asymmetry. This result reflects that the dominance of inertia in the company's actions 

strengthens the negative functions of managers in not disclosing the facts outside the company. 

Perhaps this issue can be examined from two dimensions. First, the lack of external stimuli such as 

structural oversight, and second, perceptual disorders and personal insight can be one of the reasons 

that the company's inertia occurs and causes the company to resist the reflection of news and 

information and only selectively disclose news that creates a positive feeling in shareholders and 

refrain from disclosing bad news and create a kind of information monopoly. In this situation, 

information asymmetry is strengthened and hiding negative news can have consequences such as the 

risk of falling. Corporate inertia gives managers a kind of utilitarian identity and individual insight 

characteristics. Perceptual and structural, they form a kind of possessive approach according to which 

the interests of stakeholders or external stakeholders are not prioritized. These people try to strengthen 

their position by transmitting the company's positive news while portraying it in the shareholders' 

minds, unaware that failure to disclose news and information on time can lead the company to a crisis 

of distrust in the market. In this situation, the flow of information due to the imbalance based on 

supply and demand in the market by these companies is in its most exclusive state, exposing the 

company to a serious risk of falling stock prices. Non-disclosure of bad news for a long period is 
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always created in the structural system of companies. Even regulatory bodies, which is often due to 

the inertia of the company, a lack of mobility in effective monitoring of managers' performance, 

affecting the difference between intrinsic value The stock market creates a price gap or bubble; this 

bubble is, in fact, a mass of negative news that, according to the principle of utility in the economy, 

is transmitted to the market at a saturation point at once, causing the price bubble to burst, resulting 

in a fall in stock prices. The result of this hypothesis is based on Olaniyi's (2019) research, which 

corresponds to Agarwal and Chakraverty (2023) and Elbadry et al. (2015). 

Based on the obtained result, it is suggested that, based on an effective regulatory development 

strategy, the upstream institutions of companies such as the Stock Exchange Organization and other 

institutions related to the development of executive and practical regulations and their application and 

obligation to the board of directors to communicate and periodically evaluate more enhanced 

regulatory processes based on corporate governance mechanisms. In this situation, by stimulating 

external stimuli of monitoring on the one hand and developing the expected values of stakeholders in 

terms of information transparency on the other hand, the level of sensitivity to managers' decisions 

regarding timely disclosure of news and information to increase managers to understand that Their 

position can be assessed by in and out of company institutions and there will be a serious obstacle in 

their way in terms of utilitarian motives. Under these circumstances, the disclosure of company 

information is reflected in the market under any circumstances to improve the level of stakeholder 

decisions and is likely to increase the confidence of shareholders and investors in the capital market. 

However, due to the relevance of bad news disclosure to managers' characteristics and the 

incoherence of regulatory standards such as financial and institutional on the other hand, there may 

be no 100% guarantee for full disclosure of information by managers, so focus on development. 

Cultural values and the development of social norms in the disclosure of news and information by 

companies can lead to a kind of self-control in the behavior of managers and increase the level of 

information symmetry while reducing the company's inertia. 
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Abstract ARTICLE INFO 
The linguistic features embedded within business unit information play a crucial role 

in effectively conveying economic realities, a consideration increasingly recognized 

in accounting and behavioral finance research. This study endeavors to assess the 

predictive capacity of companies' going concern status by integrating structured and 

unstructured data, while also evaluating the impact of incorporating unstructured 

variables into traditional data mining models. Spanning from 2012 to 2021, the study 

encompasses a sample of 540 company years listed on the Tehran Stock Exchange. 

Tone analysis of auditor reports was conducted using models by Mayew et al. (2015) 

and Visvanathan (2021), while MAXQDA 20 text analysis software and the Loughran 

and McDonald (2015) dictionary facilitated data processing. Data analysis and 

hypothesis testing were performed using the logit regression model and the Vuong 

test. The findings support the first hypothesis, indicating that the text-based model 

yields a higher coefficient of determination compared to the data-based approach. 

Moreover, the second hypothesis reveals a significant discrepancy in the explanatory 

power between the data-based and integrated text-based models within companies. 
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1. Introduction 
Predicting bankruptcies has been an ongoing research topic in the accounting and financial fields 

since the late 1960s. Many researchers developed a more robust bankruptcy forecasting model for 

classification accuracy. While early studies adopted statistical techniques such as multiple resolution 

analysis (Altman, 1968) and logit analysis (Hamer, 1983; Ohlson, 1980), later studies adopted 

artificial intelligence approaches such as artificial neural networks (Leshno and Spector, 1996; Odom 

and Sharda, 1990), decision trees (Shaw and Gentry, 1990), and support vector machines (Shin et al.,  

2005) as alternative methods for business prediction problems. 

A company's bankruptcy is related to the financial situation of the company and the external 

economic situation. Despite ongoing research on the construction of bankruptcy prediction models in 

terms of modeling techniques, such as statistical methods and artificial intelligence techniques, 

studies on using qualitative information for a bankruptcy prediction model have not yet been 

conducted. Although the use of financial ratios to model bankruptcy prediction is insufficient, 

research on the development of bankruptcy prediction models mainly uses superior financial ratios 

as input variables. 

Bankruptcy forecasting models based only on financial ratios have several limitations. Accounting 

information, such as financial ratios, is based on historical data and is usually determined one year 

before bankruptcy. The bankruptcy prediction model based on financial ratios is a static model 

(Altman et al., 2010). There is a time interval between the endpoint of the financial statements and 

the credit rating point. In addition, fiscal ratios do not take into account environmental factors such 

as external economic situations. Using financial ratios alone may not be sufficient to construct a 

bankruptcy forecasting model, as they do not reflect the latest information and essentially reflect the 

company's past internal accounting information. Qualitative data needs to be added to the standard 

bankruptcy forecasting model to complement the accounting information. 

Some past studies have attempted to use nonfinancial information other than internal accounting 

information, such as the type of business, firm age, and the number of employees (Altman et al., 

2010; Grunert et al., 2005; Pervan and Kuvek, 2013), but these efforts continue to merely reflect the 

nonfinancial internal information of a company due to a lack of technology to obtain and analyze 

qualitative information produced from an external source. Today, vast amounts of data, including 

news, blogs, and social networking services, are available online. With the increasing volume of 

unstructured textual data, big data analysis techniques, particularly text mining, have received 

considerable attention in academia and industry. However, research on the impact of qualitative 

information on the forecasting model is still in its infancy and is limited to specific applications such 

as stock forecasting. Therefore, big data analysis techniques, such as text mining, need to be used for 

various business forecasting issues, including credit risk assessment. 

Bankrupt companies in different stages of bankruptcy have poor financial performance (Campbell et 

al., 2008). Therefore, the importance of bankruptcy and identifying important and effective factors 

for it is obvious; even though so far, many researchers have examined the quantitative dimensions of 

financial reports and information to predict the bankruptcy of companies, this research tried to 

investigate the effect of the qualitative dimensions of financial reports in predicting bankruptcy. The 

meaning of tone in financial reports is its positive or negative degree (Mirali et al., 2018). Therefore, 

using certain methods and tools of text mining, the text's tone is converted into a quantitative state, 

and then with the selected model, its impact on the desired factors is evaluated (Siano and Wysocki, 

2021). 
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2. Theoretical foundations and research background 
2.1 Theoretical 

The country faces increasing downward pressure on its economy and an expanding business risk 

on listed companies. Listed companies, as the solid foundation of the national economy, will 

experience hazards from multiple perspectives once they face a financial crisis. Therefore, 

constructing an effective financial crisis early warning model can help beneficiaries predict risks 

(Zhang et al., 2022). beneficiaries often look for ways to predict corporate bankruptcy. Therefore, the 

need for information, especially qualitative information, along with the quantitative information 

published by the company, has received the attention of beneficiaries more than in the past. Writings 

in financial reports can focus on persuasiveness. One of the important methods of persuasion is 

reflecting and repeating certain words of information in the text, which emphasizes the tone of 

information disclosure (Henry, 2008). 
Ideas and thoughts are reflected in the tone of the messages in annual reports (Huang et al., 2014; 

Yekini et al., 2016). In qualitative texts, positive words are used against negative words to evaluate 

the text's tone  (Kou,   2022). The pessimistic tone of financial statements will cause investors to 

respond negatively (Feldman et al., 2010; Loughran and McDonald, 2011). Previous research has 

linked the tone of financial reporting to the company's economic performance and business risk. 
Loughran and McDonald (2011) found that words that have a negative tone are more effective and 

reliable than positive words. This view aligns with Law and Mills’ (2015) psychological research 

results because humans tend to process more negative than positive information. Another study found 

that a pessimistic tone influences readers' decisions in a statistically meaningful way (Garcia, 2013). 

Researchers used various methods to measure the tone of writing in managers' reports. There are 

two common approaches to content analysis: the first is based on counting the frequency of specific 

words (dictionary), and the other is a machine learning classification algorithm method based on 

assigning an experimental data set to specific categories using a manual coding mechanism 

(Kashanipoor et al., 2020). In financial research, the methodology based on counting the frequency 

of specific words is more common and assigns words to different classifications based on predefined 

rules (Loughran & McDonald, 2011). 

In this research, a method based on counting the frequency of specific words was used. There is 

no consensus in the research literature on text tone word lists, but two lists of words provide the most 

appropriate classification for use in text analysis (Davis et al., 2015). The first list includes the 

Loughran and McDonald (2011) dictionary, which is specifically designed to analyze the text of 

financial and accounting reports, while the second list, the Mohammad and Turney (2013) dictionary, 

contains the general word list (Bozorg Asl et al., 2021). 
This study broadly refers to the information literature of the Annual Reports (Brown and Taker, 

2011; Cole and Jones, 2005;  Feldman et al., 2010),  the bankruptcy prediction literature (Altman, 

1968; Beaver et al., 2005; Ohlson, 1980; Shumway, 2001; Zmijewski, 1984), and the literature that 

studies the auditor's boundaries for its going concern (Carson et al. 2013). This study also contributes 

to the growing literature on the importance of qualitative disclosure using automated language 

techniques (Tetlock, 2007; Tetlock et al., 2008; Li, 2010) and, in particular, fills the gap identified by 

Li (2011) that linguistic analysis may be useful for predicting bankruptcy (Mayew et al., 2015). 

Two important research issues raise researchers' interest in giving investors early warning signals 

through auditor disclosure. Firstly, does the tone of the auditor's report and the business unit's going 

concern disclosures help predict whether a business will continue to operate? Secondly, to what extent 

are the outcomes of the first question different from the purely structured data? Discussing the 

advantages of extending the textual disclosure of financial statements can be aided by the answers to 
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these questions. 

 

 

2.2 Research background 

Mayew et al. (2015) examined the role of textual disclosure in a firm's financial statements to 

predict a firm's ability to continue as a going concern. Using a sample of 262 firms that filed for 

bankruptcy over the period 1995-2011 and a matched set of control firms, they find that both the 

management’s opinion and the textual features of management discussion and analysis disclosure 

together provide significant explanatory power in predicting whether a firm will cease to exist as a 

going concern. In addition, the ability to predict MD&A disclosure is incremental to financial ratios, 

market-based variables, and the auditor’s opinion. The study's most important finding is that 

information in MD&A disclosure is more useful in predicting bankruptcy three years before it occurs. 

This indicates that MD&A disclosures are more timely than financial ratios, making them a leading 

indicator of ongoing concern problems. 

Jo and Shin (2016) suggest qualitative information should be added to the conventional bankruptcy 

prediction model to complement accounting information. This study proposes a bankruptcy 

prediction model for small and medium-sized Korean construction companies using quantitative data 

such as financial ratios and qualitative data from economic news articles. The performance of the 

proposed method depends on how well the types of information are converted from qualitative to 

quantitative information suitable for incorporation into the bankruptcy prediction model. In addition, 

big data analysis techniques, especially text mining, have been used to process qualitative 

information. The proposed method involves analyzing keyword-based sentiment analysis using a 

domain-specific sentiment lexicon to extract sentiment from economic news articles. Experimental 

results showed that combining qualitative data based on extensive data analysis in the traditional 

model of bankruptcy forecasting based on accounting information increases forecasting performance. 

The experimental results showed that incorporating qualitative information based on big data 

analytics into the traditional bankruptcy prediction model based on accounting information enhances 

predictive performance. The sentiment variable extracted from economic news articles impacted 

corporate bankruptcy. In particular, a negative sentiment variable improved the accuracy of predicting 

corporate bankruptcy because the corporate bankruptcy of construction companies is sensitive to poor 

economic conditions. 

Lopatta et al. (2017) examine whether the language used in 10-K filings reflects a firm's risk of 

bankruptcy. They use propensity score matching to find healthy matches. Based on a logit model of 

failing and vital firms, their findings indicate that firms at risk of bankruptcy use significantly more 

negative words in their 10-K filings than comparable vital companies. They confirm the findings of 

previous accounting and finance research with their investigation. Beyond the reported financials, 10-

K filings contain valuable information. Additionally, they show that 10-Ks filed during a firm's 

collapse contain a higher proportion of litigious words than healthy businesses. This indicates that 

the management of failing firms is already dealing with legal issues when reporting financials before 

bankruptcy. Their results suggest that analysts should include the presentation of financials in their 

assessment of bankruptcy risk as it contains explanatory and predictive power beyond the financial 

ratios. 

Dey et al. (2017) report that due to the vast amount of textual information generated across various 

sources on the web, they have begun to combine relevant structured and unstructured data to improve 

predictions. This study provides a generic deep-learning framework for predictive analysis using 

structured and unstructured data. They also offer a case study to validate the performance and 

application of the proposed framework in which LSTM is used to predict the movement direction of 
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structured data utilizing events extracted from news articles. Experimental results show that the 

proposed model outperforms the existing baseline. 

Li and Wang (2017) conducted a study in which they compared statistical and machine learning 

(ML) methods for predicting bankruptcy using Chinese listed companies. They began by selecting 

the most appropriate indicators using statistical methods. Different indicators may have different 

characteristics, and not all indicators can be analyzed. The indicators will be more convincing after 

filtering the data. Unlike previous research methods, researchers used the same sample set to conduct 

their experiments. The result proves the effectiveness of the machine learning method. Furthermore, 

with 95.9 percent accuracy, the test outperforms previous studies. 

Elsayed and Elshandidy (2020) explored the incremental explanatory power of narrative-related 

disclosures in predicting corporate failure by creating a comprehensive corporate failure-related 

lexicon. They found that corporate failure-related narrative disclosures significantly predict firms’ 

failure up to two years ahead of actual failure. Additionally, they found that a financially distressed 

firm would become more vulnerable when financial constraints befall, precipitating corporate failure. 

Various robustness tests assured the credibility of the explanatory ability of corporate failure-related 

narrative disclosures to predict corporate failure. Collectively, their results showed the feasibility of 

these narrative-related disclosures in improving the explanatory power of models that predict 

corporate failure. 

According to Gutierrez et al. (2020), investors, regulators, and academics question the usefulness 

of going concern opinions (GCOs). They assessed whether GCOs provide incremental information 

relative to other predictors of corporate default. Their measure of incremental information was the 

additional predictive power that GCOs give to a default model. Utilizing data from 1996 to 2015 

found no difference in predictive power between GCOs alone and a default model that includes 

financial ratios. However, there was an imperfect overlap between GCOs and other predictors. They 

showed that GCOs increase the predictive power of several models, including ratios, market 

variables, probability of default estimates, and credit ratings. Using a model that includes ratios and 

market variables, GCOs increased the number of predicted defaults by 4.4% without increasing Type 

II errors. Their findings suggested that GCOs summarize a complex set of conditions not captured by 

other predictors of default. 
Lohmann and Ohliger (2020) say the structural and linguistic characteristics of companies’ annual 

reports (e.g., their length, complexity, and linguistic tone) and the qualitative information they contain 

(e.g., on the risks a company potentially faces) provide useful insights that can help increase the 

accuracy of predicting bankruptcy. They use a sample of German companies compiled through 

propensity score matching to examine what type of textual information allows them to discriminate 

accurately between companies that are likely to go bankrupt and companies that, although financially 

distressed, are likely to remain solvent. Their findings provide empirical evidence that both the 

structural and linguistic characteristics of annual reports and the qualitative information they contain 

help discriminate between effectively bankrupt companies and companies that are solvent but 

financially distressed. Furthermore, the study provides empirical evidence that the “management 

obfuscation hypothesis” is valid because the tone of annual reports produced by bankrupt companies 

is quantifiably less negative than that of reports produced by companies that, although financially 

distressed, are likely to remain solvent. 

Visvanathan's (2021) study aligns with the development of Mayew et al.’s (2015) analysis by 

including deferred tax valuation allowances in their framework. To the extent valuation allowances 

incorporate managers’ private information about future profitability, valuation allowances are useful 

in identifying the transitory nature of losses and thus, the going concern status of the firm. Using a 

sample of firms that filed for bankruptcy over the period 2002–2018, the study shows that increases 
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to valuation allowances are incrementally informative in predicting a firm’s ability to continue as a 

going concern after considering management’s textual disclosures, linguistic tone of the MD&A, 

auditor’s going concern opinions, financial statement ratios, and market-based variables. 

Nießner et al. (2022) conducted a study using qualitative and quantitative criteria to predict 

bankruptcy. They concluded that qualitative information from companies’ financial statements 

provides useful information that can increase the accuracy of bankruptcy prediction models. 

Zhao et al. (2022) conducted a study in which, in addition to financial features, they proposed a 

novel framework that combines sentiment tone features extracted from management discussion and 

analysis and financial statement notes to predict financial distress. They found that financially 

distressed companies were more likely to have weak sentiment. They recommend incorporating 

sentiment tone features with financial features, as they contribute to predictive performance 

improvements of all models using only financial features. Economic benefits analysis shows that the 

proposed framework can correctly identify financially distressed companies. 
In the domestic and foreign backgrounds of the research, the bankruptcy and the going concern, 

as well as the tone of the auditors' report, have been investigated. Still, those investigations have not 

been carried out simultaneously or in Iran's economic environment with internal data. In this research, 

the researchers have conducted research by considering the cases of the going concern, the tone of 

the auditors' report, and the positive and negative words of the reports for the domestic companies. 

As a result of this research, the impact of qualitative and textual data along with the quantitative data 

of the company, is determined for the interested parties. 

The following summarizes the contribution of this paper to the development of the research 

literature. 

1- The use of qualitative data in addition to quantitative data, improves estimates and forecasts 

about the company. 
2- It fosters the attitude that qualitative data can be used to predict a company’s going concern, 

and it draws more attention to qualitative data in the field of going concern predictions. 

3- The present research arouses the interest of researchers to study more in this field and use other 

qualitative data.  

 

2.3 Research hypotheses 

The two hypotheses of the present study are: 

1. Using the text mining approach, the ability to predict the going concern of companies 

with/without growth opportunities is greater than the data mining approach. 

2. The ability to predict companies with/without growth opportunities using the text mining 

approach significantly differs from expecting the going concern using the data mining 

approach. 

 

3. Research Methodology 
The research is applied in terms of purpose because its results can be used by potential and actual 

investors and other groups, and it is correlational because it examines the relationships between 

variables using regression analysis. The necessary information on the research literature and 

theoretical foundations was obtained from library sources, scientific databases, and national and 

foreign articles. Tehran Stock Exchange Organization and Rahavard Novin software database were 

utilized to collect research data, reports, and announcements published in the CODAL network. The 

MAXQDA software version (2020) and the Loughran and McDonald (2015) dictionary were then 

used to process the text analysis section. After extracting the research's numerical and textual data, 

EViews software version 10 was used to test the hypotheses. 
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3.1 Statistical population and statistical sample 

The research statistical population consists of companies listed on the Tehran Stock Exchange, 

and the study period is from 2012 to 2021. In this study, a statistical sample was performed using the 

systematic elimination method, Article 141 of the Commercial Code, to select 27 bankrupt 

companies, and the Q-Tobin ratio to select 27 successful going concern companies. The number of 

samples used in this research is 540 company years. 

 

3.2 Text mining process 

The text mining process involves steps according to Figure 1 to extract data from the document 

(Kumar and Bhatia, 2013). 

 

 
Figure 1. Text mining process 

 

The present study uses the latest updated version of the Loughran and McDonald dictionary 

(2015), available through the relevant site and contains 354 positive and 2355 negative words. The 

translation of this dictionary was used to analyze the contents of the auditor's annual report on the 

activities and general status of the company. For example, with the assistance of content analysis 

software, the number of positive words (desirable, excellent, and profit) and negative words 

(unfavorable, weakness, and loss) can be counted in accounting narrations. 

The frequency of positive and negative words reflects the tone of the language. We measure the 

auditor's going concern statement using an index variable (GC_AUD) and if the auditor is unsure of 

the company's going concern, its value becomes zero; otherwise, it becomes one (Mayew et al., 2015). 

The audit reports of the sample companies were extracted from the CODAL site by the researchers 

for this section. They then entered the Maxqda software to determine the word count within each 

report. Afterwards, they counted the number of positive and negative words in auditor reports using 

the Loughran and McDonald dictionaries. For the index variable (GC_AUD), Standard No. 570 of 

Auditing Standards entitled going concern has been used. A company experiencing going concern 

difficulties has two instances (although only one is stated in the standard) of signs referred to in this 

standard that suggest a serious doubt as to whether going concern exists. 

 

3.3 Logit model 

The dependent variable in this model is a two-state variable equal to the logarithm of the 

probability that a particular event (bankruptcy) will happen. The linear probability model as equation 

1 can be written in the form of a logistic regression function as equation 2. 

 

 

 
                                     𝒀 = 𝒃𝟏 + 𝒃𝟐𝑿𝒊 Equation 1) 

                                     𝑳𝒏 (
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𝟏−𝒑
) = 𝒃𝟏 + 𝒃𝟐𝑿𝒊 +𝒎 Equation 2)   

 

Therefore, the probability of an event occurring is described in Equation 3. 
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𝒑 =
𝟏

𝟏 + 𝒆−(𝒃𝟏+𝒃𝟐𝑿𝒊)
 Equation 3)         

 

The maximum probability method is used to estimate Equation 5. We take zero to represent 

bankruptcy. Suppose the result is greater than 0.5 decimal places (used for the company's equal index 

of bankruptcy or non-bankruptcy). In that case, the company is less likely to continue as a going 

concern. Researchers who have used this method include Mayew et al. (2015) and Li and Wang 

(2017). 

 

3.4 Vuong Z Test 

For comparison of the power of two models in a common statistical sample. Considering the 

coefficient of determination obtained from estimating the two models is necessary. Because the 

amount of the coefficient of determination determines the model's power, a model with a higher 

determination coefficient has more power in explaining and forecasting the dependent variable . 

However, a test must be carried out to determine whether the difference in the coefficients of 

determination of the two models is statistically significant. The desired test for comparing the 

difference between the coefficients of determination of both models was introduced by Vuong and is 

known as the Vuong Z test (Banimahd et al., 2016). 

 

3.5 Research variables and models 

3.5.1 Dependent variable 
Bankruptcy: In Iran, Article 141 of a 1968-approved amending bill to a section of the Commercial 

Law serves as the foundation for bankruptcy. According to this article, the board of directors is 

required to summon an extraordinary general meeting of shareholders as soon as at least half of the 

company's capital is lost due to losses so that the issue of the company's survival or liquidation can 

be discussed and voted on. 

 

 

3.5.2 Independent variables 

Research variables are categorized into both quantitative and qualitative. The quantitative 

variables are retrieved from the financial statements. The qualitative variables were collected by 

counting the positive and negative words and dubious phrases from the going concern in the auditor's 

report. 

In this study, 11 independent variables were used, presented in Table (1) and used in past studies 

by national and international researchers. 
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Table 1. Research variables 
Symbols Researchers Independent variables 

Reta 
Mayow et al. (2015), Li and 
Wang (2017), Rowland et al. 

(2021) 

retained earnings to 
total assets ratio 

Neta 
Elsayed and Elshandidy (2020), 

Rowland et al. (2021) 
net profit to total assets 

ratio 

Ebitta 
Mayow et al. (2015), Li and 
Wang (2017), Rowland et al. 

(2021) 

operating profit to total 
assets ratio 

Cacl 
Li and Wang (2017), Elsayed 

and Elshandidy (2020), 
Rowland et al. (2021) 

current assets to current 
liabilities ratio 

Wcta 
Mayow et al. (2015), Rowland 

et al. (2021) 
working capital to total 

assets ratio 

Tlta 
Li and Wang (2017), Rowland 

et al. (2021) 
Total liabilities to total 

assets ratio 

Saleta 
Mayow et al. (2015), Saroei et 

al. (2020), Rowland et al. 
(2021) 

sale revenue to total 
assets ratio 

growth Namazi et al. (2018) growth opportunity 

Posmda 
Wang et al. (2013), Mayow et 
al. (2015), Jo and Shin (2016), 

Visvanathan (2021) 
Positive words 

Negmda 
Wang et al. (2013), Mayow et 
al. (2015), Jo and Shin (2016), 

Visvanathan (2021) 
Negative words 

Gc_aud 
Mayow et al. (2015), 
Visvanathan (2021) 

Expressing the 
substantial doubt of the 

auditor 

 

3.6 Research model 

According to the studies of Mayow et al. (2015) and Visvanathan (2021), the research model is 

based on research hypotheses and a data mining approach as equation 4. 

 

Pr (BRUPT𝒕+𝟏) =β
0
+β

1
RETAt+β

2
NETAt+β

3
EBITTAt+β

4
CACLt

+ 𝜷𝟓𝑾𝑪𝑻𝑨𝒕 + 𝜷𝟔𝑻𝑳𝑻𝑨𝒕 + 𝜷𝟕𝑺𝑨𝑳𝑬𝑻𝑨𝒕 + 𝜷𝟖𝑮𝒓𝒐𝒘𝒕𝒉𝒕 + 𝝑𝒕 
Equation 4) 

 

The research model is based on research hypotheses and a text analysis approach, as shown in 

Equation 5. 

 

𝑷𝒓(𝑩𝑹𝑼𝑷𝑻𝒕+𝟏)
= 𝜷𝟎 + 𝜷𝟏𝑹𝑬𝑻𝑨𝒕 + 𝜷𝟐𝑵𝑬𝑻𝑨𝒕 + 𝜷𝟑𝑬𝑩𝑰𝑻𝑻𝑨𝒕
+ 𝜷𝟒𝑪𝑨𝑪𝑳𝒕 + 𝜷𝟓𝑾𝑪𝑻𝑨𝒕 + 𝜷𝟔𝑻𝑳𝑻𝑨𝒕
+ 𝜷𝟕𝑺𝑨𝑳𝑬𝑻𝑨𝒕 + 𝜷𝟖𝑮𝒓𝒐𝒘𝒕𝒉𝒕 + 𝜷𝟗𝑷𝑶𝑺𝑴𝑫𝑨𝒕
+ 𝜷𝟏𝟎𝑵𝑬𝑮𝑴𝑫𝑨𝒕 + 𝜷𝟏𝟏𝑮𝑪_𝑨𝑼𝑫𝒕 + 𝝑𝒕 

Equation 5) 

 

 

4. Analysis of research data and findings 
4.1 Unit Root Test 

Dummy regression occurs when nonstationary variables are present in the model. The test 
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presented by Levin et al. (2002) was used to evaluate the significance of the variables. When the time 

dimensions are large enough, this test is more efficient and powerful than other static tests 

(Najafzadeh et al., 2024). Table (2) shows the results of a test of the reliability of independent research 

variables. 

 
Table 2. Test of reliability of independent research variables 

Significance 
level(prob.) 

Levin, Lin & Chu test 
statistics 

Variables 

0.000 -4.346 Reta 
0.000 -7.215 Neta 
0.000 -6.817 Ebitta 
0.000 -8.162 Cacl 
0.000 -7.803 Wcta 
0.000 -6.893 Tlta 
0.000 -10.888 Saleta 
0.000 -7.313 growth 
0.000 -7.845 Posmda 
0.000 -9.043 Negmda 
0.000 -7.447 Gc_aud 

 

If the variables are nonstationary, the co-integration method is used to allow the original values of 

the variables to be used while ensuring that the regression results are not a dummy. If one of their 

linear combinations is stationary, a set of values is said to be co-integrated. Therefore, if the 

explanatory and dependent variable processes co-integrate in a regression model, the possibility of 

dummy regression is eliminated (Banimahd et al., 2016). The unit root test results in Table (3) show 

that the distribution of error values in both models in Table (4) is significant. As a result, the linear 

relationships of the explanatory and dependent variables are co-integrated. 

 
Table 3. Unit root test results of error values of regression models 

Significance 
level(prob.) 

Levin, lin & chu test 
statistics 

Variables 

0.000 -21.784 
Error-values of data mining 

regression model 

0.000 -24.212 
Error-values of text mining 

regression model 

 

 

4.2 Results of fitting the regression models of the research 

Table (4) compares the results of Logit regression equation estimation to make it easier to compare 

the explanatory ability of data mining and text mining models for bankruptcy prediction. In the data 

mining technique, the logit regression model has a coefficient of determination of 62 percent, while 

the text mining approach has a coefficient of determination of 64 percent.  
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Table 4. Comparision analysis 

Text mining model 
Data mining 

model 
Variables 

-0.990 -0.260 C 

5.270*** 5.310*** Reta 

-6.380 -4.680 Neta 

2.240 0.660 Ebitta 
-3.290*** -3.160*** Cacl 
2.480*** 2.340*** Wcta 
-0.740** -0.760** Tlta 
-0.530*** -0.490*** Saleta 

0.580* 0.630* Growth 

-0.250  Posmda 

0.450*  Negmda 

1.130***  Gc_aud 

0.640 0.620 R-squared 
Symbols ***, ** and * indicate significance levels of 99%, 95% and 

90%, respectively. 

 

These coefficients indicate that 3 qualitative variables, positive words, negative words, and the 

auditor's expression of doubt, along with quantitative model variables, improve the model's 

explanatory power. Although the variable of positive words is not significant, the variables of 

negative words and the auditor's expression of doubt with a significance level of 0.1 and 0.01 play an 

essential role in predicting bankruptcy in the text mining model. 

 

4.3 Results of Vuong Test of research models 

The Vuong Z statistic was used to ensure that the incremental explanatory power of the text-mining 

model compared to the data-mining model in companies with/without growth opportunities was 

different in Table (5). Consequently, the incremental explanatory power of a model with a bigger R2 

is greater. The text mining model has more explaining power than the data mining model in 

enterprises with and without growth opportunities. Overall, these results show that the increasing 

explanatory power of the text mining model in companies with and without growth opportunities 

differs significantly from the data mining model. 

 
Table 5. Vuong test  

Test Result 
Significance 
Level(prob.) 

Z Statistics 
Vuong Statistic 

Value 

The hypothesis is 
confirmed 

0.050 0.010 -2.547 

 

5. Conclusions and suggestions 
Text mining is obtaining high-quality information from unstructured or semi-structured texts or 

data (Hearst, 2003). Accordingly, in modern accounting and behavioral finance, particular attention 

has been paid to the relationship between the linguistic characteristics of enterprises' annual reports 

and their behavior and economic results (Davis et al., 2015; Huang et al., 2014). In recent years, the 

study of linguistic features of financial reporting in experimental accounting research has been 

prompted by the variety of disclosable issues, the diversity of different industries of international 

companies, and the existence of various institutions that formulate accounting standards at the global 

level. Although numerous studies have been conducted on bankruptcy and the influence of different 
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factors in its determination, the tone of the financial reports as a linguistic characteristic of the 

company's financial reports was not considered. It was found that adding textual variables to data 

mining models with the presence of company size improves the coefficient of determination of logit 

regression models, according to the results obtained from testing the first hypothesis of the research 

in Table (4). Moreover, the predictive power of text mining is greater, as shown in Table (5), and the 

difference is significant. 

Finally, the search hypotheses are confirmed based on the results obtained and the corresponding 

coefficients. Furthermore, the findings of this study are consistent with those of Mayow et al. (2015), 

Elsayed et al. (2020), Lohmann and Ohliger (2020), Viswanathan (2021), and Nießner et al. (2022). 

It is suggested that the Auditing Organization, Tehran Stock Exchange and Securities Organization 

design a specific framework that includes compiling explanatory reports with a specific  lexicon for 

both formulating new laws and amending previous cases with the knowledge of how auditors manage 

perception. In addition, auditing firms are urged to take into account the tone of financial statements 

when assessing the level of risk to the client company, the planning of operations, and the volume of 

audit tests, among other factors. 

Ultimately, it is suggested that the following be investigated in future research: 
1. Comparing the predictive power and ongoing concern of companies using text mining and data 

mining approaches with qualitative variables of the activity report of the board of directors 

2. The effect of financial reporting tone on the comparability of financial statements. 
3. Further, variables in the current study were examined over 10 years and in a sample of 54 

companies, which suggests a longer period with a much larger sample can be useful. 
 

In the research process, a set of conditions and cases are out of control but can potentially affect 

the results. It is necessary to examine the results of the research, taking into account the existing 

limitations. The limitations of this study were as follows: 

1. Lack of Persian dictionaries that can be used as a standard tool to measure writing tone in 

financial research. Thus, due to the use of English dictionaries in translation and the linguistic 

differences, the reliability of research tools would increase if there were a standard dictionary in 

Persian. 

2. As the word file of the auditor’s reports was unavailable, calculating the financial reporting tone 

index was very challenging. 

3. According to all the text descriptions in the report, the research results are obtained in the tone 

inferred. Nonetheless, the tone inferred by the investor from a fraction of the text differs from the 

tone inferred from the entire text because there is no guarantee of an equal distribution of positive, 

negative, or neutral words in all paragraphs. 
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1. Introduction 
In today's world, startups play an important role in creating employment, wealth, and sustainable 

development in both developed and developing countries, and a large part of the economy and 

production of these countries is based on these companies. The ability to raise capital is pivotal for 

technology and innovation startups aiming for fast growth and large scale (Wise et al., 2022). The 

startups used various sources of funding to establish and develop themselves. Most of the startups 

used public funding programs, both locally and internationally. They also used private finances to 

kick off their operations. The startups used their early sales as a good financing source. They also 

borrowed from public and private organizations and used equity to finance (Gbadegeshin et al., 2022). 

Therefore, an accurate valuation of these companies is crucial to resolving the conflict between 

entrepreneurs and investors. This matter has led analysts to pay more attention to the startup valuation 

model in the last decade.  

Common valuation techniques for business projects face many problems in the early stages of 

startup development. Valuation methods are generally divided into three main groups: valuation 

methods that rely on cash flows, comparable transactions, and asset analysis. The main difficulty in 

using these methods in evaluating startups is that these companies can provide little information about 

their history. This issue may be due to either a lack of accounting data (short history, i.e., the company 

has neither profit nor income) or a lack of market data (there is no comparable company or no direct 

competitor) or most of the company's assets are intangible (Rahardjo and Sugiarto, 2019). 

Many investors are frustrated with investing in startups due to changes in their valuations. Despite 

the different valuation methods available, the general problem is that the valuation of startups is 

complex, leading to significant reductions in purchase or sale value of between 20 and 40 percent 

compared to public companies (Aydın, 2015). Thus, to reduce the challenges entrepreneurs and 

investors face in startup companies, providing a valuation model for such companies seems necessary. 

This research seeks an efficient model to address the challenges facing investors and entrepreneurs 

among the existing corporate valuation models. This research aims to identify and classify the 

valuation models of startup companies. To do this, the evaluation models of researchers and the 

findings of previous researchers should be considered. The meta-synthesis tool has systematically 

analyzed the factors affecting the content items.  

The innovation of this study is focused on the classification of valuation models of startups using 

the meta-synthesis method. Existing corporate valuation research seeks to compensate for the lack of 

information needed to standardize startups with additional information about the entrepreneur and the 

business project. However, none of the available research has provided a comprehensive 

classification of startup valuation models for investors. This article presents the proposed 

classification by applying the meta-synthesis method, considering the quantitative and qualitative 

methods of investment models, and the classification of the existing evaluation model of startup 

companies. 

In the following, after a brief definition of valuation, some company evaluation methods and 

models are first mentioned, and research related to research literature is reviewed. While stating the 

methodology and explaining the steps of meta-synthesis, the findings of each stage are also presented. 

Finally, the findings are discussed, and practical suggestions and research limitations are stated. 
 

2. Theoretical foundations and literature review 
2.1 Evaluation 

Firm evaluation is one of the most important and key issues in the investment process. Stock 

valuation in the field of investment analysis in general and in particular, is a stage of fundamental 

analysis. Regardless of the angles in question in investing, techniques and methods are needed to 
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determine the firm's expected value. The challenge of valuing startups is further enhanced by the 

many existing and well-known valuation methods that characterize innovative investment. Despite 

the different valuation methods, the overall problem is valuing startups; the challenges of using the 

valuation method increase when making an investment decision.  

The valuation of startups is useful to entrepreneurs as they can determine their exit value and 

control rights (as specified by the number of shares in the valuation) after every investment round. 

The ultimate return for venture capitalists (investors) is positively associated with the difference 

between exit proceeds at a liquidity event (in the event of an initial public offering or mergers and 

acquisitions) and the price they paid to invest in venture firms (Hidayat et al., 2022). 

Rahardjo and Sugiarto (2019) believe that no standard valuation method would always work for 

startups. Because they have different characteristics at each stage, certain valuation methods would 

be more appropriate for specific startup life cycles depending on the availability of information 

(revenues/EBITDA, operating history, comparable firms and source of values). For early-stage 

startups without sufficient financial data to rely on, founders and investors have to use creative ways 

to substitute these inputs. At the early stage, the company's value is more related to the growth 

potential than the present value. 

 

Some methods and models of corporate evaluation 

2.2.1 Capital Asset Pricing Model (CAPM)  

The CAPM—initially proposed by Sharpe (1964) with further contributions by Lintner (1965), 

Mossin (1966), and Black (1972)—states that the expected return of a given asset (ri) is defined by 

the sum of a risk-free rate (rf) and a premium (rm – rf) that is proportional to the risk (β) of this asset 

(Kayo et al., 2020). 

This model is instrumental in determining the required rate of return on an asset and provides a 

theoretical basis for estimating the price of an asset using the company's expected cash flow. 

Therefore, the capital asset pricing model is not an independent valuation method; however, this 

model is used to determine the cost of capital required when deciding to invest, after which the value 

of a company can be assessed using the method of discounted cash flows (Elbannan, 2015). The 

capital asset pricing model assumes that they offset the time value of capital and any potential risks 

while investing in each other (Dawson, 2015).  

Over the last four decades, the capital asset pricing model has been one of the most common asset 

valuation techniques. This model is the Foundation of many asset pricing models and has been used 

by most researchers to estimate return and cost of capital.  

 

2.2.2 Discounted cash flow method 

The discounted Cash Flow (DCF) Method is commonly used for startup valuation and is based on 

Simple discounted cash flow (DCF) formulas. DCF method can be used especially in the growth stage 

of startups once the revenue is generated; hence, future cash flow can be forecasted using an estimated 

discount rate (Rahardjo and Sugiarto, 2019). The DCF method discounts all free cash flow to all 

available investors at a weighted cost of capital. The value of a firm is obtained by discounting cash 

flows to the firm (i.e. the residual cash flows after meeting all operating expenses, reinvestment needs, 

and taxes, but prior to payment to either debt or equity holders) at a weighted cost of capital (WACC) 

(Olsen, 2019). 

In practice, many researchers consider this method the most common and conceptually correct 

method. The discounted cash flow model is very popular in corporate financing because it involves 

various risks in estimating the cost of a firm's capital; this model operates independently of market 

shocks and considers the firm's future investment plans. 
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 However, in the startup context, this method has flaws. First, future cash-flow estimation is 

complex and inaccurate, especially given the difficulty of determining the appropriate discount rate. 

Second, the lack of earnings (actual and reported) for most startups makes it impossible to estimate 

the earnings multiple. (Hidayat et al, 2022). Olsen (2019) argues that the discounted cash flow model's 

weakness is its inability to predict the cash flow, growth rate, and capital cost of startups. Also, this 

model is not able to adapt to real-world changes such as corporate liquidation or business change. 

 

2.2.3 Asset-based valuation model 

This model was first introduced by Lee (1996) and later developed by Reilly and Schweihs (1999). 

Asset-based valuation refers to one of the approaches used to calculate the value of a business. It 

values a business based on the assets it possesses. The method evaluates assets and liabilities, obtains 

their fair market value, and deducts the liabilities from assets. However, this method ignores growth 

opportunities and focuses on tangible assets, which, as mentioned above, do not represent a majority 

of the startups (Hidayat et al., 2022). 

 

2.2.4 Relative valuation method 

The basic idea behind using multiples is that similar assets and companies should sell for similar 

prices. Relative valuation uses ratios to determine the value of a company. A relative valuation is 

achieved by multiplying the average of a given industry ratio with a specific firm accounting number. 

The most commonly used relative valuation metrics are price to earnings, enterprise value (EV) to 

revenue and enterprise value to EBIT. Common practice is to identify a peer group of 8 to 15 peers 

and take the average of the multiples of the peers. Identifying a legitimate peer group requires 

carefully considering the similarities between the corporation you are trying to value and those in the 

peer group. Relative valuation in general, faces difficulties in valuing startups. First, the measures 

used in relative valuation can lead to negative valuations. Startups that are early in the corporate life 

cycle often have negative EBIT and net income, and it, therefore, does not make sense to multiply 

these measures with the average of a peer group. Also, startups very early in the life cycle often don’t 

have any revenue, which rules out the use of the enterprise value to revenue multiples. In addition to 

the problems with what metric to use, relative valuation also faces implications in identifying 

comparable companies. A logical comparison would be to form a peer group of 8 to 15 similar 

publicly listed startups. However, startups are usually not publicly listed, meaning such a comparison 

will have to be with companies within the same industry later in the corporate life cycle. These firms 

usually have different risk, cash flows, and growth characteristics than the young firm being valued, 

and therefore, such a valuation does not make sense in practice  (Olsen, 2019). 

In general, due to the ambiguities associated with high-tech startups, the lack of historical records, 

the lack of publicly available data, and fluctuations in their financing costs, such ratios and multiples 

are not suitable for valuing startups (Festel et al., 2013). Van de Schootbrugge and Wong (2013) 

argue that Using multiples to value startups usually results in a false valuation of the firm's value, 

which results in the founder's benefit and the investor's loss. 

 

2.2.5 Real Options Valuation Model (ROVM) 

the most common limitations of the DCF method are the difficulty in estimating future cash flow 

and finding an appropriate rate of return. For early-stage startups requiring initial investment, such as 

for R&D, DCF value would most likely be negative, discouraging the investors. The real options 

approach was first proposed by Stewart (1984) and based on the financial valuation framework. So, 

the main advantage of this model is its ability to consider the level of risk and uncertainty associated 

with new investments, which discounted cash flow models and asset-based methods lack. The options 
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will give the taker rights (not obligation) to buy (call option) or to sell (put option) the underlying 

assets before or at the expiration date (Rahardjo and Sugiarto, 2019). 

Real options analysis allows for capturing flexibility in outcomes, which is one of the weaknesses 

of DFC valuation and relative valuation. This makes this valuation technique a powerful tool in cases 

where it is difficult to capture the expected expansion opportunities in the DFC method and where 

the startup has significant competitive advantages. Despite real options' ability to capture flexibility, 

this valuation technique has various implications. First, real options analysis is a technical task that 

requires careful estimation of given inputs and practitioners to make many simplifying assumptions. 

This suggests that practitioners employing this method need strong technical competencies. As with 

the other methods, real option analysis does not take into account the impact of term sheet agreements. 

Furthermore, the volatility estimation presents a challenge in the context of a startup. As mentioned 

earlier option pricing theory is built on the assumption that it is possible to create a replicating 

portfolio using the underlying asset and riskless lending or borrowing. This assumption may hold up 

in practice for frequently traded stocks, but it will most likely be violated for startups experiencing 

infrequent trading. Additionally, option pricing models assume the underlying inputs are known and 

constant. However, factors such as interest rates and volatility are not always constant. The Black and 

Scholes model specifically assumes that the price of an asset follows a continuous process, which is 

not the case for startups due to infrequent funding rounds (Olsen, 2019). 

 

2.2.6 Venture capital model 

The venture capital model is one of the investors' most widely used models to value young 

companies. Sahlman and Tayib (2012), a professor at Harvard University, first used this model. The 

venture capital model is a method risky investors use to decide to invest by evaluating startups with 

high growth potential. This model combines the features of a discounted cash flow model and 

multiplicative methods to determine the value of a startup (Aydın, 2015).  

The venture capital (VC) method is comprised of six steps: 

• Estimate the Investment Needed 

• Forecast Startup Financials 

• Determine the Timing of Exit (IPO, M&A, etc.) 

• Calculate Multiple at Exit (based on comps) 

• Discount to PV at the Desired Rate of Return 

• Determine Valuation and Desired Ownership Stake (Shao et al., 2021). 

Experts in the field usually calculate venture capital financing and value a business based on the 

projected returns on investment and how and when to exit (Aydın, 2015; Chavda, 2014; Festel et al., 

2013). Risky investors use multi-stage financing approaches and specialized valuation tools to exploit 

various investment opportunities (Becsky-Nagy and Fazekas, 2015). 

Researchers have worked on the phenomenon of venture capitalization valuation. Cumming and 

Dai (2011) studied the size of venture capital, credit, and the conditions that limit the effect of 

bargaining power and valuation of the investee. Their results indicate a positive correlation between 

the size of venture capital and the price paid per unit invested. Peter and Anyieni (2015) examined 

the impact of venture capital financing on the growth of SMEs1and how governments can use this 

model to accelerate the achievement of the Millennium Development Goals.  

 

 
1. Small and medium-sized enterprises 

https://www.wallstreetprep.com/knowledge/venture-capital-diligence/
https://www.wallstreetprep.com/knowledge/present-value-pv/
https://en.wikipedia.org/wiki/Small_and_medium-sized_enterprises
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2.3 Research questions  

1) What are the determinants of identifying and classifying the valuation models of startup 

companies? 

2) How do we prioritize the identified indicators and categories? 
 

3. Research methodology 
Meta-synthesis is a qualitative study that examines the information and findings of other 

qualitative studies related to the subject. As a result, the sample for meta-synthesis is selected from 

qualitative studies based on their relationship with the research question. Meta-synthesis is not an 

integrated review of the qualitative literature nor an analysis of secondary and primary data from 

selected studies; rather, it is an analysis of the findings of these studies. It explores new and 

fundamental topics and concepts by providing a systematic approach to researchers and combining 

different qualitative research, promoting current knowledge and creating a comprehensive view of 

the issues. Meta-synthesis requires the researcher to review and combine related qualitative research 

findings carefully. According to Sandelowski and Barroso's model (2001), the meta-synthesis method 

was used to achieve this research goal. This model consists of seven steps, described in the next part 

and the different dimensions of this research method will be explained in the form of these steps. This 

approach has been used in various kinds of research, including Hatami et al. (2019), Eghtesadifard et 

al. (2020), Karimi et al. (2021), Nazarian et al. (2021), Khavari et al. (2022) and Gupta and Chauhan 

(2023). 

 

3.1 Step 1: Setting up the research questions 

Various dimensions formulate the research question, such as the study community, what, when, 

and how the method is performed. An appropriate question in meta-synthesis can examine a particular 

phenomenon, its dimensions, consequences, and determinants. If the research question is too limited 

and rigorous, it will lead to few studies being identified and reducing the generalizability of the 

findings. Table 1 shows the general research questions to start the meta-synthesis method. 

 
Table 1. General questions to start the meta-synthesis method 

Parameter Research question 

Research purpose (what) 
Indicators that are effective in identifying and categorizing the valuation models of 
startups. 

Community (who) 
Various works, including articles, book chapters, and dissertations, have identified and 
categorized the valuation models of startup companies. 

Time range (when) All works available between 2000 and 2020 

How to do it?  
Thematic review of works, identification of key points, analysis and classification of 
identified concepts and categories about valuation models of startup companies 

 

3.2 Step 2: A systematic review of the literature 

Secondary data, called past documents, was used to collect research data. These documents have 

included all the research in identifying and classifying the valuation models of startups. Articles and 

research from 2000 to 2020 have been studied for this study. In order to collect and categorize the 

content of the articles produced in the field of research, the Google search engine and scientific article 

databases were used. In order to search for research articles on keywords as described in Table 2, 

individually or in combination, through the National Library site and other libraries, research 

institutes and sites such as Science Direct, Google Scholar, Springer, Emerald, Researchgate, Mag 

Iran, Normags, etc. were examined, and a total of 162 studies were found.  
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Table 2. Searched words 
Keywords  
English 

Valuing startups 
Evaluation of startup companies 
Technology value pricing 

 

Using the criteria mentioned above, a search of the introduced databases was performed, and all 

available studies were collected in a large file based on the relevance of their title to the keywords. 

The frequency of studies related to each database is specified in Table 3.  

 
Table 3. The frequency of studies found in each database 

Database Number of articles  

Scopus 25 
Science Direct 71 

ProQuest 49 
Magiran 17 

Total 162 

 

3.3 Step 3: Search and select the right texts 

At this stage, the appropriateness of the received article with the question and purpose of the 

research is checked. For this purpose, the articles are reviewed several times, and the researcher 

removes several articles from each review. These articles have not been reviewed in the meta-

synthesis process. The review and selection process in this study is summarized in Figure 1.  

After removing inappropriate studies for the research objectives and questions, the researcher 

should evaluate the quality of the research method. This step eliminates research where the researcher 

does not trust the findings. The most commonly used tool for assessing the quality of initial qualitative 

research studies is the Critical Appraisal Skills Program, which helps determine qualitative research 

studies' accuracy, validity, and importance by asking ten questions. These questions focus on the 

following: 1. Research Objectives 2. The logic of research method 3. Research Design 4. Sampling 

Method 5. Data Collection 6. Reflexivity (which refers to the relationship between the researcher and 

the participants) 7. Ethical considerations 8. Accuracy of analysis Data 9. Clear expression of findings 

10. Value of research. 

To use this tool, articles have been studied; each article is assigned a score between 1 and 5 in 

terms of having the above characteristics. Based on the 50-point scale of the Critical Appraisal Skills 

Program, the researcher proposes the following scoring system and categorizes the studies based on 

their methodological quality (Table 4). Very good (41-50), Good (31-40), Medium (21-30), Poor (11-

20), Very poor (0-11). Any article with a good score (below 31) is then eliminated. In this study, the 

remaining 55 studies of the title, abstract, content, and research methods in the previous section were 

evaluated using the Critical Appraisal Skills Program. After assigning points to the characteristics of 

each study and deleting studies with a score less than 31, 42 studies were accepted in the evaluation 

process, of which 11 studies received very good points and 31 studies received good points. 

After conducting four stages of review, out of 162 studies, 120 were excluded, and 42 studies were 

selected for data analysis. The review and selection process in this study is summarized in Fig. 1 
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Figure 1. Review and selection process 

 

Table 4. The outcome of the Critical Appraisal Skills Program 
Criteria       

 
 
 
 
 
 
 
 

   Article  

R
es

ea
rc

h
 p

u
rp

o
se

s 

M
e
th

o
d

o
lo

g
ic

a
l 

lo
g

ic
 

R
es

ea
rc

h
 p

la
n

 

S
a

m
p

li
n

g
 m

et
h

o
d

 

D
a

ta
 c

o
ll

ec
ti

o
n

 

R
ef

le
x

iv
it

y
 

E
th

ic
a

l 
c
o

n
si

d
e
ra

ti
o

n
s 

A
cc

u
ra

cy
 o

f 
d

a
ta

 a
n

a
ly

si
s 

C
le

a
r 

ex
p

re
ss

io
n

 o
f 

fi
n

d
in

g
s 

R
es

ea
rc

h
 M

e
th

o
d

s 

T
o

ta
l 

sc
o

re
s 

1 4 4 3 4 4 4 5 3 3 4 38 

2 4 4 4 4 4 3 5 4 4 4 39 

3 3 3 4 2 4 3 5 4 5 4 37 

4 3 4 5 4 3 4 5 4 4 4 40 

5 5 4 4 3 4 4 5 3 4 3 39 

6 5 4 5 4 4 5 5 4 4 4 44 

7 2 3 2 3 3 3 5 3 3 3 30 

8 3 3 4 3 3 3 5 3 2 3 32 

9 3 4 3 3 2 3 5 4 3 2 32 

10 4 4 3 4 3 3 5 4 3 4 37 

11 4 4 3 4 4 3 5 4 4 4 39 

12 2 3 2 4 3 4 5 3 4 3 33 

13 2 3 4 4 3 2 5 4 3 2 32 

14 4 4 3 4 4 3 5 4 4 4 39 

15 3 4 4 3 4 4 5 4 4 3 38 

16 3 4 4 4 4 4 5 3 4 4 39 

17 4 3 3 3 3 4 5 4 4 4 37 

18 4 4 4 4 4 4 5 4 4 4 41 

Total resources found (n=162) 

All screened abstracts 

The entire content of the study is reviewed 

Selected studies for evaluation 

Selected final studies (N=42)  

Rejected studies due to 

irrelevant title (N=35)  

Rejected research in terms of 

inappropriate abstracts (N=42)  

Rejected research due to 

inappropriate content (N=22)  

Rejected research after final 

evaluation (N=21)  
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19 4 4 4 4 3 4 5 4 4 4 40 

20 2 3 2 3 4 3 5 2 3 2 29 

21 3 4 3 4 4 3 5 4 4 3 37 

22 4 4 3 4 4 3 5 4 4 4 39 

23 5 5 4 5 4 4 5 5 4 4 45 

24 4 4 3 4 4 3 5 4 4 4 39 

25 4 4 4 3 4 4 5 4 3 4 39 

26 2 3 3 4 4 3 5 4 3 3 34 

27 4 4 3 4 4 3 5 4 4 4 39 

28 5 4 3 4 4 4 5 4 4 4 41 

29 5 4 4 4 4 4 5 4 4 4 42 

30 4 4 3 4 4 3 5 4 4 4 39 

31 5 5 4 4 4 4 5 4 4 4 43 

32 4 4 4 5 4 4 5 4 4 4 42 

33 4 4 3 4 4 3 5 4 4 4 39 

34 3 4 4 3 4 3 5 4 3 3 36 

35 4 4 4 4 3 4 5 4 3 3 38 

36 3 3 3 4 4 4 5 3 3 3 35 

37 4 4 3 3 3 4 5 4 3 4 37 

38 5 4 4 4 3 4 5 4 4 3 40 

39 4 4 4 5 4 4 5 4 4 4 42 

40 3 4 5 4 3 4 5 4 4 4 40 

41 5 4 4 3 4 4 5 3 4 3 39 

42 5 4 5 4 4 5 5 4 4 4 44 

 

3.4 Step 4: Extract article information 

After identifying and selecting appropriate sources, the articles were carefully reviewed 

individually, information related to the research topic was extracted from them, and the articles were 

classified based on the identified components and codes. Table 5 shows the extraction of codes from 

selected articles. 
 

Table 5. Extraction of initial codes 

Indicators References  

Replacement cost Dusatkova & Zinecker (2016), Miloud et al (2012), Hsieh(2013) 

Re-ownership method 
Rahardjo and Sugiarto (2019), Charumathi & Sudhakar (2014)- 

Savaneviciene et al. (2015) 

Historical cost Ahangari (2017); Rahardjo and Sugiarto (2019) 

Base price Miloud et al.( 2012)- Bock et al. (2020)  

factor analysis 
Dusatkova & Zinecker (2016),- Doffou(2015)- Hsieh (2013)- Bock et al. 

(2020) 

Based Stock Valuation Model with 
Learning 

Sudarsanam et al (2003)-; Gharibi & Tabatabaiyan (2008) 

Offer and acceptance 
Hsieh et al (2013)- Sudarsanam et al (2003)-  Damodaran (2007)- Asta 

Savaneviciene et al (2015)-  
Gharibi & Tabatabaiyan (2008),  Bock et al. (2020),   

Technical knowledge 
Dusatkova (2016); Gharibi & Tabatabaiyan (2008); Taghavi Fard , 

2019; Mousaei, et al (2010) 
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intrinsic value Rahgozar(2008); Hsieh (2013); Gharibi & Tabatabaiyan (2008) 

Industry standards 
Dusatkova et al ( 2016) - Miloud et al (2012) - Charumathi & Sudhakar 

(2014)- Bock et al(2020)-  

Market pricing 
Dusatkova et al(2016)- Miloud et al (2012)- Rahardjo and Sugiarto 

(2019) ; Hsieh (2013);  
Eisenmann (2020);  Gharibi & Tabatabaiyan (2008)   

Expert opinion Bock et al. (2020)-  

Technical evaluation  Bock et al (2020)- Guo et al (2016) 

Strategic importance Bock et al (2020)  

Market position 
 Dubiansky (2005);  

Ashrafitabar & Hanafizadeh (2019) 

Cash flow Damodaran (2007); Gharibi & Tabatabaiyan (2008)   

Cost cutting Bock et al(2020) 

Cash flow discounted Olsen (2019)- Savaneviciene et al (2015); Mousaei (2010)  

Venture capital Dusatkova et al (2016)- Bock et al (2020)-  

Future profitability 

Dusatkova et al (2016)- Miloud et al (2012)- 
Rahardjo and Sugiarto (2019)- Hsieh (2013)- 

Sudarsanam et al (2003)- - Bock et al. (2020)-Dehghani Eshrat 
Abad(2020)   

First Chicago Method Bock et al. (2020)-  Ashrafitabar & Hanafizadeh (2019) 

Gross earnings Bock et al. (2020)- - Dehghani Eshrat Abad, (2019-2020) 

Tax components Dubiansky (2005)- 

Gordon model Ahangari (2017); Taghavifard (2019), Bock et al (2020),   

 a financial and economic evaluation 

Dusatkova et al (2016)- Miloud et al (2012)- Rahardjo and Sugiarto 
(2019)- Hsieh (2013)- Sudarsanam et al (2003)- - Bock et al (2020)-  

Paulsen (2016) -    
Dehghani Eshrat Abad, (2019-2020) 

Black Scholes Ahangari, (2017); Gharibi & Tabatabaiyan (2008),  Bock et al (2020); 

The success rate in laboratory steps Olsen (2019); Savaneviciene et al (2015);  

decision tree algorithm 
Dusatkova et al (2016) - Miloud et al (2012) - 

Doffou(2015) - Hsieh (2013) - Bock et al (2020) 

Risk assessment 
Dusatkova et al (2016)-  Rahardjo and Sugiarto (2019)- Charumathi et 

ai (2014); Bock et ai (2020);   

Stochastic Differential Equation Dubiansky (2005)- Charumathi & Sudhakar (2014) - Bock et ai (2020) 

Monte-Carlo 
Olsen (2019)- Dubiansky(2005); Gharibi & Tabatabaiyan (2008), Bock 

et al (2020)-  

Intangible Business 
Olsen (2019) - Dubiansky(2005) 

Gharibi & Tabatabaiyan (2008- Bock et al. (2020) -  

Valuation based on the concept of real 
option 

Olsen (2019)- Dubiansky(2005) Gharibi & Tabatabaiyan (2008) 
- Bock et al. (2020) 

Valuation based on the concept of 
financial option 

Olsen (2019)- Dubiansky(2005) 
Gharibi & Tabatabaiyan (2008),  Bock et al (2020)-  

Staff training hours Bock et al. (2020); Taghavi Fard et al.( 2009);  

Costs of entrepreneurs Bock et al. (2020)-  

Number of entrepreneurs Bock et al. (2020)-  

The average level of education of 
entrepreneurs 

Damodaran (2007) - Eisenmann (2020). - de Oliveira et al (2018) – 
Savaneviciene et al (2015) - Bock et al (2020) -    

The average number of years of 
entrepreneurial experience 

Olsen (2019)- Dubiansky(2005), Gharibi & Tabatabaiyan (2008); Bock 
et al (2020)-  

Total working hours of entrepreneurs Bock et al. (2020)-  

Investment in research and 
development(R&D)   

Gharibi & Tabatabaiyan (2008), Olsen (2019) 

The ratio of R&D expenditures to total 
costs 

Dusatkova et al (2016)  Bock et al (2020) 
Gharibi & Tabatabaiyan (2008) 

The ratio of R&D expenditures to total 
sales 

Bock et al. (2020)-  

Total salaries and bonuses of managers 
and administrative and sales expenses 

Bock et al. (2020)-  
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Advertising expenses Bock et al. (2020)  

Distribution and sales expenses Srinivasan et al (2009) - Bock et al. (2020) 

Relative market share 

Dusatkova et al (2016)- Miloud et al ( 2012)- Doffou(2015)- 
Hsieh(2013)- Sudarsanam et al (2003)- Damodaran (2009)- 

 Eisenmann(2020)- Dubiansky(2005), Savaneviciene et al (2015)- 
Bock et al(2020)-   

 

Brand reputation 
Dubiansky(2005)- 

Gharibi & Tabatabaiyan (2008); Bock et al (2020)-  

 brand Cash flow or profit  
Bock et al (2020) 

   

Brand royalty rates 
Damodaran (2007)- de Oliveira et al (2018)  

Gharibi & Tabatabaiyan (2008);  

Total brand value 
Dehghani Eshratabad, et al (2020) 

Bock et al. (2020)   

Strong evidence from customers to buy 
the product 

Dusatkova et al (2016)-  Guo et al (2016) 

Customer experience 
Miloud et al. (2012) 

- Bock et al. (2020) 

Market/industry characteristics 
Puska et al (2018); Miloud et al (2012)   

Taghavifard (2019) 

Distinctive product or service Chan et al. (2012) 

Industry growth rate 
Chan et al (2012)- Hsieh(2013) 
Gharibi & Tabatabaiyan (2008) 

Structural diversity of industry Miloud et al (2012); Chan et al (2012)) 

industry Competitive advantage  Miloud et al (2012); Chan et al (2012) 

Delphi 
Janabi & Dehmarde Qala No (2019); Dusatkova et al (2016)  

;Doffou(2015) 

Brainstorm 
Doffou(2015); Rahgozar (2008)- Savaneviciene et al (2015) – 

; Miloud et al (2012), Gharibi & Tabatabaiyan (2008) 

Econometrics Miloud et al. (2012) 

Use the opinions of experts. Miloud et al. (2012) 

royalty free Zheng et al (2010); Srinivasan et al (2009); Miloud et al (2012) 

 

3.5 Step 5: Analysis of qualitative findings 

During the analysis, the researcher looks for topics that have emerged among the studies in meta-

synthesis. This is known as a case study. Once the subjects have been identified, the examiner forms 

a classification and places similar and related classifications on the subject that best describes it. 

Topics provide the basis for creating explanations, patterns, and theories or hypotheses. 

All factors extracted from articles were considered Indicators in this study. Then, considering the 

meaning of each of them, the Indicators were defined in a similar concept, and similar concepts were 

categorized in the codes to identify the dimensions explaining the classification of valuation models 

of startups in the main components of the research. In table 6, the indicators, dimensions and related 

codes of qualitative analysis are presented: 

 
Table 6. Extraction of indicators, dimensions and related codes 

Dimensions Code Indicators 

Valuation of intangible assets 
(qualitative) 

Cost-based 

Replacement cost 

Re-ownership method 

Office expenses 

base price 

Market-based 

Multi-criteria comparison 

Based Stock Valuation Modelwith Learning 

offer and acceptance 

Technical knowledge 
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intrinsic value 

Industry standards 

Market pricing 

Expert opinion 

Technical evaluation 

Strategic importance 

Market position 

Income-based 

Cash flow 

 cost cutting 

Cash flow discount 

Venture capital 

Future profitability 

First Chicago Method 

Gross earnings 

Tax components 

Gordon model 

A financial and economic evaluation 

The real option 
method 

Black Scholes 

The success rate in laboratory steps 

 decision tree algorithm 

Risk assessment 

Stochastic Differential Equation 

Monte-Carlo 

Intangible Business 

Valuation based on the concept of real authority 

Valuation based on the concept of financial authority 

Valuation of intangible assets 
(qualitative) 

Human capital 

Staff training hours 

Costs of entrepreneurs 

Number of entrepreneurs 

The average level of education of entrepreneurs 

The average number of years of entrepreneurial 
experience 

Total working hours of entrepreneurs 

Organizational 
capital 

Investment in research and development 

The ratio of R&D expenditures to total costs 

The ratio of R&D expenditures to total sales 

Total salaries and bonuses of managers, administrative 
expenses, and sales 

Market-based assets 

Advertising expenses 

Distribution and sales costs 

Relative market share 

Brand reputation 

Cash flow or brand profit 

Brand royalty rates 

Total brand value 

Strong evidence from customers to buy the product 

Customer experience 

Industrial structure 

Market/industry characteristics 

Distinctive product or service 

Industry growth rate 

Structural diversity of industry 

Competitive advantage in the industry 

Qualitative 
techniques 

Delphi 

Brainstorm 

Econometrics 

Use the opinions of experts 

royalty free 
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3.6 Step 6: Quality control and content analysis 

The reliability and validity of the measurement tool need to be tested for quality control. The 

method of agreement between the evaluators is used to evaluate the reliability of the selected articles. 

In this way, another researcher examines these articles. If these two evaluators' opinions are close to 

each other, it indicates reliability.  
In this study, this evaluation was performed on extractive codes. The coding status of the first and 

second researchers is shown in Table 7, and the analysis results obtained from SPSS statistical 

software are shown in Table 8. As can be seen, the obtained significant number for the kappa index 

is less than 0.05, so the assumption of the independence of the extracted codes is rejected, and the 

dependence of the extracted codes on each other is confirmed, so it can be claimed that the tools used 

to extract the codes were sufficiently reliable. 
 

Table 7. The interaction of the first and second evaluators 

 
The second evaluator 

comment 
The sum of the first 

evaluator 
  No Yes 

The first evaluator 
Comment 

yes 1 38 39 
No 0 3 3 

                    42 1 41 42 

 

Table 8. Quality control 

Meaningful number Amount  

0.001 0.740 Kappa amount of agreement 

 42.000 Number of cases 

 

In addition to Kappa Cohen, three quantitative criteria of the Holst coefficient, P-Scott coefficient, 

Kappa Cohen index, and Kerpindroff alpha have been used to evaluate the validity, verifiability, and 

reliability. Table 9 shows the results of these indicators:  
 

Table 9. Results of quality control indicators 
Quality control 

indicators 
Holstein 

coefficient 
P-Scott 

coefficient 
Kappa Cohen 

Index 
Kerpindoroff Alpha 

Value 0.766 0.810 0.770 0.840 

Number 42 

 

As shown in Table 9, the value of these coefficients is more than 0.7 and indicates the reliability 

of the extracted code. 

In this study, Lavashe's content validity ratio (CVR) index was used to evaluate the validity and 

reliability of the extracted codes. Lavache designed this index. So, 63 factors identified in the previous 

steps were given to 16 experts as a checklist, whose characteristics are described in Table 10. 

 
Table10. Characteristics of experts 

Characteristics of experts Number 

University professors 8 
Certified Public Accountant (CPA) 3 

Financial managers and managers of audit institutions 5 
Total 16 
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The opinions of experts in the field of test content are used to calculate this index. By explaining 

the test objectives to them and providing operational definitions of the content of the questions, they 

are asked to rate each question based on the Likert scale: "Item is necessary," "Item is useful but not 

necessary" and "item is not necessary." Then, according to the following formula, the content validity 

ratio is calculated:  

𝐶𝑉𝑅 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡𝑠 𝑤ℎ𝑜 ℎ𝑎𝑣𝑒 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑡ℎ𝑒 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑜𝑝𝑡𝑖𝑜𝑛 −

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡𝑠

2
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡𝑠

2

 

Based on the number of experts who evaluated the questions, the minimum CVR is acceptable, 

0.62 for ten experts. In this study, the CVR based on ten experts (university professors) was 0.84, 

more than 0.62; therefore, the content validity is confirmed. 

 

4. Report and study findings 
At this stage of the meta-synthesis method, the findings of the previous steps are presented. At this 

stage, using the Shannon entropy method, the level of support of previous research from the findings 

of this research is shown statistically. According to Shannon's entropy method, data processing is 

presented based on content analysis with a new perspective, both quantitatively and qualitatively. 

Entropy in information theory is an indicator for measuring uncertainty expressed by a probability 

distribution. Based on this method, the content of the design will be analyzed. After identifying the 

research indicators based on content analysis and determining the units of analysis (words and 

themes), the Shannon entropy method will be used to analyze the data as follows: 

The frequency of each identified code should be determined based on content analysis. In the next 

step, the desired frequency matrix must be normalized. For this purpose, the linear normalization 

method is used:  

𝑛𝑖𝑗 =
𝑥𝑖𝑗

∑ 𝑥𝑖𝑗
 

The entropy Ej is then calculated as follows: 

𝐸𝑗 = −𝑘 ∑[𝑛𝑖𝑗𝐿𝑁(𝑛𝑖𝑗)] 

K is calculated as a fixed value as follows, which holds the value of Ej between zero and one:  
The following equation is used for this purpose: 

𝑘 =
1

𝐿𝑛(𝑎)
;  a = Number of options 

The significance coefficient of each category must be calculated. Each category has a higher 

information load, increasing Wj's importance. The following equation is used for this purpose:  

𝑊𝑗 =
𝐸𝑗

∑ 𝐸𝑗
 

Therefore, in the first step, the decision matrix is formed. The scores obtained from the decision 

matrix around the issue are presented in Table 9: 
 

Table 11. Determining the importance and emphasis of past research on identifying and classifying startup 

valuation models 

Rank 
Significance 

factor Wj 
Unreliability Ej Frequency Indicators 

5 0.021 0.020 9 Replacement cost 
4 0.022 0.021 10 Re-ownership method 
8 0.015 0.014 6 Historical cost 
11 0.009 0.008 3 Base price 
8 0.015 0.014 6 factor analysis 
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10 0.011 0.010 4 
Based on the Stock Valuation Model 

with Learning 
 0.013 0.012 5 offer and acceptance 

4 0.022 0.021 10 Technical knowledge 
1 0.028 0.027 14 intrinsic value 
3 0.024 0.023 11 Industry standards 
3 0.024 0.023 11 Market pricing 
5 0.021 0.020 9 Expert opinion 
2 0.025 0.024 12 Technical evaluation 
9 0.013 0.012 5 Strategic importance 
6 0.019 0.018 8 Market position 
8 0.015 0.014 6 Cash flow 
6 0.019 0.018 8 Cost cutting 
12 0.006 0.006 2 Cash flow discounted 
8 0.015 0.014 6 Venture capital 
12 0.006 0.006 2 Future profitability 
12 0.006 0.006 2 First Chicago Method 
8 0.015 0.014 6 Gross earnings 
11 0.009 0.008 3 Tax components 
9 0.013 0.012 5 Gordon model 
12 0.006 0.006 2  a financial and economic evaluation 
13 0.003 0.003 1 Black Scholes 
12 0.006 0.006 2 The success rate in laboratory steps 
12 0.006 0.006 2 decision tree algorithm 
8 0.015 0.014 6 Risk assessment 
8 0.015 0.014 6 Stochastic Differential Equation 
7 0.017 0.016 7 Monte-Carlo 
11 0.009 0.008 3 Intangible Business 

13 0.003 0.003 1 
Valuation based on the concept of real 

option 

11 0.011 0.001 4 
Valuation based on the concept of 

financial option 
7 0.017 0.016 7 Staff training hours 
11 0.009 0.008 3 Costs of entrepreneurs 
6 0.019 0.018 8 Number of entrepreneurs 

9 0.013 0.012 5 
The average level of education of 

entrepreneurs 

11 0.009 0.008 3 
The average number of years of 

entrepreneurial experience 
11 0.009 0.008 3 Total working hours of entrepreneurs 

12 0.006 0.006 2 
Investment in research and 

development(R&D)   

11 0.009 0.008 3 
The ratio of R&D expenditures to total 

costs 

12 0.006 0.006 2 
The ratio of R&D expenditures to total 

sales 

12 0.006 0.006 2 
Total salaries and bonuses of managers 
and administrative and sales expenses 

13 0.003 0.003 1 Advertising expenses 
9 0.013 0.012 5 Distribution and sales expenses 
6 0.019 0.018 8 Relative market share 
7 0.017 0.016 7 Brand reputation 
9 0.013 0.012 5  brand Cash flow or profit  
9 0.013 0.012 5 Brand royalty rates 
9 0.013 0.012 5 Total brand value 

8 0.015 0.014 6 
Strong evidence from customers to buy 

the product 
13 0.003 0.003 1 Customer experience 
8 0.015 0.014 6 Market/industry characteristics 
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9 0.013 0.012 5 Distinctive product or service 
6 0.019 0.018 8 Industry growth rate 
10 0.011 0.010 4 Structural diversity of industry 
13 0.003 0.003 1 industry Competitive advantage  
11 0.009 0.008 3 Delphi 
13 0.003 0.003 1 Brainstorm 
10 0.011 0.010 4 Econometrics 
12 0.006 0.006 2 Use the opinions of experts 
13 0.003 0.003 1 royalty free 

 

5. Discussion and conclusion 
Determining the value of startups is controversial due to the lack of historical data and many 

uncertain factors about the company's future (Festel et al., 2013). Therefore, identifying appropriate 

valuation methods for valuing startups is crucial to address the investment challenges in startups.  

This study aims to apply the meta-synthesis approach to review, identify, and categorize the 

valuation models of startups. So, based on the research findings, nine codes and 63 indicators were 

extracted from the texts of previous articles using the meta Synthesis qualitative analysis method. In 

order to analyze the content quantitatively and qualitatively, after identifying the research indicators 

based on the content analysis and determining the units of analysis (words and themes), Shannon 

entropy analysis was examined and weighted for data analysis. 

 In this way, The basis for classifying the valuation models of startup companies (startups) was 

extracted as main categories (codes). The main categories (codes) extracted are quantitative valuation, 

including cost-oriented, market-oriented, revenue-oriented, and real options methods; qualitative 

valuations include human capital, organizational capital, market-based assets, industrial structure, and 

quality techniques.  

The contribution of this study is the focus on categorizing the valuation models of startups using 

the meta-synthesis method. Studying, reviewing, and classifying the valuation models of startup 

companies is a new step for the growth and development of these companies.  

Identifying and classifying valuation models of startup companies and adding knowledge in this 

field helps entrepreneurs better understand their business valuation models and facilitate the ability 

to create, develop, transform, and measure business. In other words, startup partners can increase the 

value of their company and achieve more success and profitability by recognizing and emphasizing 

the value-enhancing factors.  

Given the importance of startup valuation, this study provides new information about the 

classification of valuation methods used in the valuation of startup companies. In addition, banking, 

investment, and small private companies are advised to provide a valuation model in accordance with 

the existing conditions to reduce risky investments and achieve a specific standard in these companies 

because the valuation model is rarely used in these companies, and achieving a corporate valuation 

model minimizes the investment challenges in this category of companies.  

With all its advantages, qualitative research has weaknesses, such as generalizability and 

credibility. Therefore, the generalization of results should be done with caution. Also, a small number 

of articles and studies in the relevant field is one of the limitations of the present study. The existence 

of large volumes of unstructured data that require much time to analyze is another limitation of the 

present study.   
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1. Introduction 
Investment is an important part of developing a country's economy because investment can 

increase the available capital stock. This increase in capital stock will increase community production 

and encourage the pace of national economic growth. In this case, the capital market as a forum for 

trading financial instruments plays a role in national economic development. Investment product 

choices that can be made in the capital market are stocks, bonds, and mutual funds. Government 

bonds are an important component of many investors' portfolios, even more than other equities. 

However, the academic literature often neglects risk and return on bonds. 

Government bonds are simple financial products issued by the government, so the government has 

an obligation to pay a fixed coupon early and pay the principal when the bond matures. These bonds 

are issued to finance the state budget deficit, cover short-term cash shortfalls, and manage the state 

debt portfolio. Bond prices are based on calculating the current value of future cash flow. In the 

simplest approach, if the future cash flows are fixed and guaranteed, the value of the bond is the 

present value of those cash flows that have been discounted at a certain rate. The interest rate in 

financial terms is called the yield. Government bond yields have become a major concern either by 

the government as issuer or by bond investors. 

Several studies link bond returns with risk and macroeconomic variables. There is a close 

relationship, especially between inflation volatility and interest rate volatility; it is also seen that 

macro volatility cannot be ignored to capture the risk-return trade-off in the US Treasury market 

accurately. The same was followed by Fan et al. (2021) and Bauer et al. (2018), who revealed that 

risk based on macroeconomic variables influences bond risk premiums. However, the study is more 

focused on corporate bonds than government bonds. 

Febi et al. (2018) discuss the impact of liquidity risk on green bonds using a regression model. 

The findings show that LOT liquidity and /or bid-ask/ size positively relate to returns. However, only 

LOT size is relevant for the fixed effects model returns. His research also finds that the LOT effect 

dissipates over time, indicating that for rates of return, the impact of liquidity risk on returns has been 

negligible in recent years. Other research conducted by Nitschka (2018) shows that global exchange 

rate risk influences the returns on government bonds in developed countries. These results support 

research conducted, which found that the level of risk based on exchange rates, inflation, and interest 

rates affects returns from US Treasury Bonds. In addition, bond ratings fully mediate the effect of 

corporate governance and liquidity on bond yields, while for maturity, bond ratings partially mediate 

the effect of maturity on bond yields. 

Some studies use the Markowitz portfolio selection approach to government bond portfolios. Such 

as research (Martin and Swanson, 2021) ; (Pasricha et al., 2020) ; (Korn and Koziol, 2006) recently 

estimated the expected yield, return variance, and covariance of government bonds. An empirical 

study was conducted on the German bond market. The results suggest that a few government bonds 

are risky enough to achieve a predictably very promising risk-return profile. In their research, Creal 

and Wu (2020) also show that the risk price channel largely drives the time variation in the bond term 

premium and affects the rate of return on US Treasury Bonds. 

Another study by Kim et al. (2021) showed that most government bonds outperformed their 

benchmarks; this indicated that government bonds exhibited a risk character that differed from the 

benchmarks. Taking risks with greater risk exposure than the benchmark drives the difference 

between the index-adjusted and risk-adjusted performance. 

Ouyang and Lu (2021) researched the risk evaluation of Chinese government bonds that focused 

on interest rate and stability risks using the EWMAVaR and SVM models. His research results show 

that interest rate risk increased rapidly in 2018–2020 while stability risk decreased slightly, and 

changes in this risk influence the rate of return on government bonds in China. 
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According to research, the returns on government bonds in 25 developed and developing countries 

from 1992 to 2016 were discussed using the Fama-MacBeth cross-sectional model. The results show 

that the four-factor model effectively explains various patterns of returns in the international 

government bond market. Volatility risk, credit risk, value effects and momentum are the main drivers 

of government bond returns. However, Haddad and Sraer (2020) showed different results in their 

research; they revealed that liquidity risk does not affect the rate of return on bonds. Pratama et al. 

(2021) show that the expected return on stocks exceeds the expected market return value. The yield 

generated from the bond portfolio is also more optimal when compared to the yield of one bond. 

Other findings were obtained from research by Carpenter et al. (2022), which discussed risk 

through two components: the quantity of risk (volatility) and the value of the risk itself. His research 

focuses on the rate of return on government bonds in the US and China. Interestingly, these two 

components support each other positively in the US Treasury market. The factor structure of the risk 

premium in the Chinese government bond market is similar to that in the US Treasury market; even 

though it is for the majority of the sample, the bond market in China is effectively segregated from 

the bond market in the US. However, in China, the number and price of the two risk factors show a 

negative unconditional correlation. Moreover, this correlation varies significantly over time. The 

same results were shown by Daniel et al. (2020) and Feldhütter et al. (2016), who stated that the risk 

factor for price volatility affects the rate of return on government bonds. 

Based on the background and inter-academic debates above, it is important to discuss the 

relationship between risk and government bond returns to determine risk pressure in influencing 

government bond returns. In addition, this study can analyze the phenomenon of risk-taking behavior 

on bond returns. This research focuses on the risk and performance analysis of government bonds in 

Indonesia. The performance of government bonds is measured using the rate of return as research has 

been conducted. Based on the problem description, this study will study whether risk exposure is 

problematic in the Indonesian bond market. This study provides additional information regarding the 

relationship between risk and bond returns in Indonesia. Therefore, this research has two main 

objectives. First, this study will analyze the risk exposure and yield on government bonds in 

Indonesia. Second, examining risk-taking behavior affecting the performance of government bonds 

in Indonesia. 

 

2. Literature review 
Signaling theory assumes that company managers or insiders know more about the quality of their 

companies than other people outside the company. This theory is often used in the entrepreneurship 

literature and is one of the important theories for human resource management in the employee 

recruitment process. This theory is also frequently used these days in the management literature. 

Signaling theory serves to describe how when the behavior of both individuals and companies has 

access to different information. This is because different information will affect the decision-making 

process for individuals, households, businesses, and the government. 

The information provided to outsiders consists of public information that can be obtained freely 

and confidential or private information that can be obtained only for certain individuals. According 

to, this confidential information will eventually lead to asymmetric information. In other words, 

asymmetric information arises when individuals who know the confidential information can make 

decisions that benefit those with it. However, for more than a century, formal economic models of 

the decision-making process have been based more and more on the assumption of perfect 

information. In contrast, imperfect information has often been ignored. Many economists assume that 

companies or markets with imperfect information will still behave like markets with perfect 
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information. 

Based on the research, there are two important players in the signaling theory: those who give 

signals ( signalers ) and those who receive signals ( receivers ). The signal giver must determine and 

decide how they must do it to send the signal or information they have to other people. The signal 

giver in this case is like a manager who has complete information about the resources to the products 

they have that outsiders do not own. The information provided by insiders can be either positive or 

negative information considered useful to outsiders. However, companies should provide positive 

information to convince outsiders about the company's quality. 

In short, not all confidential information is useful for passing signals to outsiders. Two 

characteristics can be said to make the signal effective. First is the ability to observe signals (Signal 

Observability), which means that insiders who observe outsiders can receive the signals they will give 

or not. Second, the signal cost is when a company realizes that giving signals to outsiders requires 

greater costs and is not in accordance with the expected benefits. This condition will then cause an 

incorrect signal to occur, and this condition can return to normal if the signal receiver can ignore the 

signal. Confidential information includes specific products or services owned by the company, the 

discovery or development of new products, the latest reports regarding company receipts, company 

legal entities, and cooperative organizations established by the company. Later, the signal receiver 

(receiver) needs to know how to describe the intent of the signal that has been given. The signal 

receiver is the third element in the signaling process; in this case, the receiver is an outsider who lacks 

information about a particular company. 

In the latest year, Conterius et al. (2023) focused on understanding how the presence of foreign 

investors affects the yield and volatility of the domestic government bond market. The results indicate 

that an increased involvement of foreign investors reduces domestic government bond yields, both in 

the overall sample and developing countries, over the short and long term. A recent study by Shida 

(2023) highlights that the secondary market yield, issuer's syndication announcements, auction 

volume, and underpricing in preceding auctions have a notable positive impact on demand. Moreover, 

it indicates a favorable influence of central bank net purchases in the secondary market, particularly 

for short-term bonds. Still, it acknowledges adverse effects related to market volatility and the 

introduction of the leverage ratio for banks from a regulatory perspective. 

When the signal receiver understands the signal or information provided earlier, they can decide 

whether to buy, register, or invest according to the signal given; for example, a shareholder who 

receives a signal from a company that the company can provide greater profits in the future if the 

shareholder buys the assets that the company owns. The same thing applies to consumers who receive 

signals that the goods or services they buy will generate large profits if they buy them because the 

goods or services they buy later are of high quality. Briefly, the process of signaling according to time 

is explained as follows: the signal giver whether it is a person, the government, or a company owns 

goods in the form of bonds then gives a signal of information related to government bonds, the signal 

is then sent to outside parties. The signal receiver then interprets the signal and chooses the product 

offered. 

When associated with government bonds, the signal can be in the form of financial or non-financial 

information that provides insight to investors. Information about government bonds is attractive to 

investors when they make decisions to invest because it illustrates the future prospects for government 

bonds. Investors will assess the performance of government bonds based on various aspects. This 

signal is information regarding the company's condition to owners or interested parties. The signal 

can also be given by disclosing information on government bond data such as maturity, coupon rate, 

type of bond, and number of bonds issued. 

Market risk is caused by investors' reactions to tangible and intangible events. Stock prices 
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fluctuate for many reasons. The frequency of price changes may be high or short or remain 

unchanged. A general rise in stock prices is a bullish trend, and vice versa. The reverse situation is 

referred to as a bearish trend. An investor can note this change from the stock price index on the 

stock market. Various factors affect market risk, from economic to political, entrepreneurial to social. 

The causes of this phenomenon are manifold. However, the magnitude depends on the attitude of 

investors. The initial reaction signals a fear of loss. Still, following the herd instincts of building a 

situation where it seems all investors are out for it, the emotional instability of such investors 

collectively leads to a growing overreaction. Market risk is a major constituent of systematic risk. 

Default risk measures borrowers' probability of failing to repay their loan obligations. Borrowers 

have a higher risk of default with poor credit ratings and limited cash flow. For consumers, the risk 

of default can influence the rate and terms you will meet if the lender sees you as having a high risk 

of default. It can even cause you to be refused a loan. Default risk does not only apply to borrowers 

who want to take out loans. It also relates to the company issuing the bonds and whether they can 

make interest payments. 

Inflation risk refers to the impact of inflation on investment. An increase in the price level of goods 

and services is generally called inflation. The direct impact of inflation is to delay consumption. In 

investment management, investment in securities is also considered as consumption. Thus, it means 

that an increase in the inflation rate reduces the purchasing power of investors and vice versa. Rational 

investors should include an allowance for purchasing power risk in their estimates of expected returns. 

Inflation risk impacts debt securities and equity markets in the same direction. 

 

3. Research methods  
The data used in this study are 1-year government bond yield data, government bond index, 

composite bond index, and composite stock price index. Yield government bonds with a tenor of 1 

year are used to see the performance of bond mutual funds. The benchmark is measured using the 

government bond index and the composite bond index, while the JCI is used as a proxy for stock 

market performance. The data used is monthly, from January 2017 to December 2021. 

The multi-factor analysis model commonly used in the bond performance literature; this model is 

the same as that used by (Blake et al., 1993) to look at the performance of bonds. The equation model 

in this study is: 

ri,t − rbench,t =  αi + β1,i (Aggt − rf,t) +  β2,i Deft + β3,i Termt + β4,i (IHSGt − rf,t) +  ei,t  

Information: 

ri,t − rbench,t: The rate of return on bonds that exceeds the benchmark. 

Agg : Aggregate bond market index returns and broad market risk capture. 

Def: The difference in returns between the composite bond index and the government bond index 

index 

IHSG: Stock market performance 

This study used a multi-factor model to control risk exposure and investigate risk-adjusted returns 

on bond funds in a research sample. 
Table 1. Variable Definition 

No Variable Definition 

1 Government Yields 
The level of profit or yield actually obtained by 
investors with a 5-year tenor bond. 

2 Yield benchmarks 
The benchmark for bond yields is the 10-year 
government bond yield. 

3 IOPs Indonesian Government Bond Index 
4 ICBI Indonesia Composite Bond Index 
5 JCI Composite stock price index 
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4. Results and discussion 
 

Table 2. Descriptive Statistics 

Variable Means Standard Deviation Min Max 
Number of 

Observations 

Government Yield tenor of 5 years 6.410 0.850 5.040 8.400 60 
Yield Benchmarks 7.030 0.590 5,942 8.600 60 
JCI 6101.360 621.080 4538.930 7228.910 60 
Government Bond Index 274.510 38.510 212.050 336.520 60 
Composite Bond Index 277.410 42.340 209.110 344.060 60 

 

The 5-year government yield is the level of profit or yield obtained by investors with a 5-year tenor 

bond. Based on the table, the lowest value of the 5-year tenor government yield is 5.04 and the highest 

value is 8.40, while the average value is 6.41 and has a standard deviation of 0.85. The yield 

benchmark is used as a benchmark for bond yields, namely the 10-year government bond yield. The 

average benchmark yield value is 7.03 with the highest value of 8.60 and the lowest of 5.94, while 

the standard deviation is 0.59. 

The performance of the stock market was seen using the JCI; the highest value of the JCI in this 

study was 7228.91 and the lowest value was 4538.93. The standard deviation of the JCI is 621.08 

with an average of 6101.36. The government bond index is used to see the performance of bonds 

issued by the government. The average value of the government bond index is 274.51, with the 

highest value being 336.52 and the lowest value being 212.05, while the standard deviation is 38.51. 

The performance of corporate bonds is seen from the composite bond index, which has the lowest 

value of 209.11 and the highest value of 344.06. The average value of the composite bond index is 

277.41 and the standard deviation is 42.34. The unit root test is a test that must be used before 

estimating the ARDL (Autoregressive Distributed Lag) test. This test is carried out to see whether 

there is a unit root, using the ADF (Augmented Dickey Fuller) test. The criteria that must be shown 

in this test are the T-test value < ADF Ttes with a level of 5 percent and ADF probability < Significant 

level with a value of 5 percent so that declared stationary. The ADF stationarity test can be seen in 

Table 3 

Based on the unit root test results in Table 3, the GDP variable is stated to be stationary at the level 

level. The ADF value is greater than the critical value at the level of 1%, 5% or 10%. Likewise, with 

the probability (<0.05), whereas at the first different level all variables are stationary except for the 

PDB variable; this is evidenced by a probability of 0.3897 (>0.05). 

The cointegration test is a test used to determine whether there is a long-term balance between 

variables. The cointegration test in this study uses the Bound Test approach. In this approach, 

cointegration can be seen from the F-statistic value with a critical value. There are two asymptotic 

limit values for testing cointegration when the independent variables are integrated into I(d) where (0 

≤ d ≤ 1). The lowest value (lower bound) assumes that the regressor is integrated at 1(0), while the 

highest value (upper bound) assumes that the regressor is integrated at I (1). If the F-statistic value is 

below the lower bound value, it can be concluded that cointegration does not occur. If the F-statistic 

value is above the upper bound value of 0, it can be concluded that cointegration has occurred. 

However, the result is inconclusive if the F-statistic is between the lower and upper bound values. 

The cointegration test results using the bound test approach can be seen in Table 5 below. 
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Table 3. Level Unit Root Test 

Variable ADF 
Leve
ls 

t-statistic Probability Information 

Governmen
t Yield 
tenor of 5 
years 

-1.828 

1% -3.525 

0.363 

Not Stationary 
5% -2.902 Not Stationary 

10% -2.588 Not Stationary 

Yield 
Benchmark
s 

-2.279 
1% -3.525 

0.181 
Not Stationary 

5% -2.902 Not Stationary 
10% -2.588 Not Stationary 

JCI -8.430 
1% -3.525 

0.000 
stationary 

5% -2.902 stationary 
10% -2.588 stationary 

Governmen
t Bond 
Index 

0.559 
1% -3.528 

0.987 
Not Stationary 

5% -2.904 Not Stationary 
10% -2.589 Not Stationary 

Composite 
Bond Index 

0.560 
1% -3.528 

0.987 
Not Stationary 

5% -2.904 Not Stationary 
10% -2.589 Not Stationary 

Source: Data processed with Eviews 10 

 
Table 4. First Different Level Unit Root Test 

Variable ADF 
Level
s 

t-statistic Probability Information 

Government 
Yield tenor 
of 5 years 

-7.236 
1% -3.527 

0.000 
stationary 

5% -2.903 stationary 
10% -2.589 stationary 

Yield 
Benchmarks 

-8.102 
1% -3.527 

0.000 
stationary 

5% -2.903 stationary 
10% -2.589 stationary 

JCI -9.951 
1% -3.528 

0.000 
stationary 

5% -2.904 stationary 
10% -2.589 stationary 

Government 
Bond Index 

-7.907 
1% -3.528 

0.000 
stationary 

5% -2.904 stationary 
10% -2.589 stationary 

Composite 
Bond Index 

-7.675 
1% -3.528 

0.000 
stationary 

5% -2.904 stationary 
10% -2.589 stationary 

Source: Data processed with Eviews 10 

 
Table 5. Cointegration Test Results of Johansen Trace Statistics 

Hypothesized 
No.of CE(s) 

 
Eigenvalue 

 
Trace Statistics 

critical values  
5 Percent Prob** 

None* 0.535 156.613 125.615 0.000 
At most 1* 0.469 104.460 95.753 0.011 
At most 2 0.322 61.390 69.818 0.195 
At most 3 0.242 34.950 47.856 0.450 
At most 4 0.178 16.077 29.797 0.706 
At most 5 0.038 2.722 15.494 0.978 
At most 6 0.000 0.021 3.841 0.882 

Information: 

*(**) indicates rejection of the hypothesis at the 5% level of confidence 

Trace indicates five cointegration equations at α = 5% 

Trend assumption: Linear deterministic trend 

Series: RRBENCH, DEF, IHSGR, MKTRF, SMB, HML, RF 
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SC: Schwarz information criterion 

Interval lag: 1 to 2 (in first differences) 

When viewed from a trace statistic greater than the critical value at a confidence level of α = 5%, 

based on the trace statistic, one form of the cointegration equation is obtained at a confidence level 

of 95%. Meanwhile, the results of the Johansen cointegration test based on the max-eigen value 

statistics indicate that there is one form of the cointegration equation at the 95% confidence level. 

 
Table 6. The Johansen Maximum Eigenvalue Cointegration Test Results 

Hypothesized 
No.of CE(s) 

 
Eigenvalue 

Maximum Eigenvalue 
critical values  
5 Percent Prob** 

None* 0.535 52.153 46.231 0.010 
At most 1* 0.469 43.069 40.077 0.022 
At most 2 0.322 26.440 33.876 0.294 
At most 3 0.242 18.873 27.584 0.424 
At most 4 0.178 13.354 21.131 0.420 
At most 5 0.038 2.700 14.264 0.964 
At most 6 0.000 0.021 3.841 0.882 

Source: Data processed with Eviews 10 
 

Information: 

*(**) indicates rejection of the hypothesis at the 5% level of confidence 

Trace indicates five cointegration equations at α = 5% 

Trend assumption: Linear deterministic trend 

Series: RRBENCH, DEF, IHSGR, MKTRF, SMB, HML, RF 

SC: Schwarz information criterion 

Interval lag: 1 to 2 (in first differences) 

 
Table 7. Estimation Results 

Variable Coefficient t-statistic Prob. 

Constant -0.668 -19,673 0.000 
DEF -0.052 -12,219 0.000 
IHSGR 4,840 1,773 0.076 
MKTRF -0.018 0.019 0.327 
RF 48,658 9,846 0.000 
SMB -0.007 -0.240 0.810 
HML -0.010 -0.535 0.723 
Resid (-1)^2 0.586 1,409 0.158 
GARCH(-1) 0.297 1,052 0.292 
R-squared 0.719 
Adjusted R-Square 1.017 

Source: Eviews 12 data processing 

 

Table 7 in this study shows the results of the goodness of fit model test shown in the coefficient 

of determination, which explains the influence of the magnitude of the independent variables, namely 

DEF, IHSGR, MKT, SMB, HML and RF on the dependent variable RRbench. The coefficient of 

determination R2 Square obtained is 0.719, meaning that all independent variables can explain the 

dependent variable, namely the firm value of 71.9%. 

The estimation results of the model are as follows: 

• The DEF variable was found to have a negative relationship and a significant effect on the 

return on bonds. The DEF variable has a coefficient of -0.052 with a probability value of 

0.000. 

• The IHSGR variable found that IHSGR has a positive relationship and significant effect at 
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the 10% level on government bond returns in Indonesia. This is evidenced by the statistical 

results obtained, namely the coefficient on the IHSGR of 4,840 and a probability value of 

0.076. 

• The MKTRF variable shows that the Market Factor has a negative relationship and does 

not significantly influence government bond returns. The market factor regression 

coefficient obtained is -0.018 with a probability value of 0.327. 

• The risk factor variable has a positive relationship and significantly affects government 

bond returns in Indonesia. This is because the coefficient value obtained is 48,658 and the 

probability value is 0.000. 

• The SMB variable shows that small minus big has a negative relationship and does not 

significantly influence Indonesia's government bond return. Associated with large 

capitalization, it has a relatively smaller level of risk and provides a relatively smaller rate 

of return as well. This can be seen from the SMB variable, which has a coefficient of -

0.007 and a probability of 0.810. 

• The HML variable shows that small minus big has a negative relationship and does not 

significantly influence government bond returns in Indonesia. The high minus low variable 

does not affect government bond returns. Many investors only invest based on the game to 

gain relatively short profits. This can be seen from the HML variable which has a 

coefficient of -0.010 and a probability of 0.723. 

 

Based on the research results, the default factor negatively and significantly affects government 

bond returns in Indonesia. Various previous studies examined bond performance, including Ferson et 

al. (2006) who found that bond market risk factors were sufficient to capture various bond fund risk 

exposures. The study used a multi-factor model to control for a fund's risk exposure regardless of the 

bond fund. We include factors and fundamentals related to economic conditions for a robustness 

check. The results are qualitatively similar to the results obtained in this study. Based on the model, 

𝛼 in Equation (1) can be interpreted as the part of the index-adjusted return that cannot be explained 

by this risk factor. 

Table 7 shows risk returns were significantly negative over the full sample period. 𝐷𝑒𝑓 is the 

difference in returns between the high and medium yield indexes, 𝑇𝑒𝑟𝑚 is the return spread between 

the medium- and short-term government bond indexes, and IHSGR is the return on the composite 

stock price index. Our analysis above shows that the performance of the two mutual funds with 

different evaluation approaches yields very different results. The index-adjusted returns show 

significant differences and variations in performance, which are consistent across fund styles. On the 

other hand, risk-adjusted returns are stable and consistently negative over time. If we measure the 

performance of bond funds relative to their benchmarks, many bond funds outperform their 

benchmarks even after the issuance of funds. The outstanding performance shown by the fund also 

varies over time and is correlated with the condition of the bond market. However, suppose we assess 

the performance of government bond funds based on the standard multifactor model. In that case, 

bond funds exhibit negative risk-adjusted returns, and negative risk-adjusted returns are mostly stable 

and persisting over the sample period. The risk exposure of bond funds differs substantially from their 

benchmarks. 

This study found that joint stock performance has a positive relationship and significantly 

influences government bond returns in Indonesia. Baker and Wurgler (2008) found interesting things 

about the relationship between bonds and stocks associated with investor sentiment changes. 

In addition, this study found that the Market Factor has a negative relationship and does not 
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significantly influence the return on government bonds in Indonesia. This government bond has a low 

credit risk because it is backed by full trust and credit from the government. Government bonds do 

present market risk if sold before maturity, and they also carry some inflation risk in that their 

relatively lower returns will not offset inflation. While not risk free, government bonds tend to be less 

risky than equity investments because they are issued by national governments, not corporations or 

stocks. Government bonds are considered relatively low risk compared to other debt securities. 

Aside from credit risk, government bonds have a few other pitfalls to watch out for interest rate, 

inflation, and currency risks. Table 4 shows that the estimated spread yields positively both the 

realized covariance returns of stocks and bonds and the normalization afforded by the CAPM of bond 

betas. The coefficients on the distribution of yields are statistically significant except at the 12-month 

horizon in the covariance regression and significant across all bond horizons. These results suggest 

that at least part of the countercyclical variation in expected excess bond returns is driven by the 

countercyclical variation in bond risk as measured by the movement of bond returns over stock 

returns. 

When the yield differential widens, bonds' real cash flow risk (or inflation) decreases. This 

encourages increased aggregate risk and discourages investors from all risky assets. The risk premium 

(or risk aversion) more than offsets the cash flow effect, and the bond risk moves cyclically. 

Risk Factors found that it has a positive relationship and significant effect on government bond 

returns in Indonesia. Small minus big (SMB) has a negative relationship and has no significant effect 

on government bond returns in Indonesia. This is in accordance with Fama and French (1992), which 

is related to large capitalization having a relatively smaller risk level that provides a relatively lower 

rate of return. Some investors have recognized that increasing capitalization value means using 

certain stocks to get optimal stock returns with minimal risk (Bauer et al., 2018). Companies with 

large capitalization tend to have a level of stability to changes both internally and externally 

(Nitschka, 2018). 

 

5. Conclusion 
Based on the results of the research and the results of the analysis that has been tested in the 

previous chapters, the following conclusions can be drawn: 

The default factor negatively and significantly affects government bond returns in Indonesia. Bond 

market risk factors are believed to be sufficient to capture the various risk exposures of bond funds. 

Joint stock performance has a positive relationship and significantly influences government bond 

returns in Indonesia. 

Market Factor has a negative relationship and has no significant effect on government bond 

returns. 

The study results concluded that the risk exposure factor has a positive relationship and 

significantly affects yields on government bond returns in Indonesia. 

The SMB variable shows that small minus big has a negative relationship and does not significantly 

influence Indonesia's government bond return. Associated with large capitalization, it has a relatively 

smaller level of risk and provides a relatively smaller rate of return as well. 

High minus low does not affect government bond returns. Many investors only invest based on 

the game to gain relatively short profits. 
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1. Introduction 
The capital market represents the country's international development and is a critical tool for 

determining its economy's main direction (Fooeik et al., 2022; Ghanbari et al., 2022). Individuals, 

brokers, and fund managers invest billions of dollars annually in the capital markets. Thus, choosing 

which options to invest in to get the highest return with the least investment risk has become an 

important issue among economic activists (Kalayci et al., 2019). Constructing a portfolio of assets is 

one of the most common investment strategies in this regard. The problem of portfolio optimization 

(PO) is crucial when allocating funds optimally among financial assets to maximize return and 

minimize risk. A key study in PO was Markowitz's Mean-Variance (MV) model, which established 

the modern era of portfolio theory. In addition to considering the return on investment, in 1952, 

Markowitz suggested that the covariance between securities as a risk measure should also be 

considered when selecting assets to invest in. Yet, according to the academic literature, modern 

portfolio management has several shortcomings and offers mixed results, particularly in light of the 

2007-2009 financial crisis shocks (see (Jobson and Korkie, 1981; Arreola Hernandez et al., 2017; 

Best and Grauer, 1991; Schubert, 2009)). To address the shortcomings of the early MV model, new 

constraints, objectives, and approaches were developed ((Sharpe, 1963; Konno and Yamazaki, 1991; 

Rockafellar and Uryasev, 1999; Skoruchi and Mohammadi, 2022)). As a result, the literature on PO 

problems has grown significantly in both volume and variety, allowing a diversity of classification 

systems to be used. 

An obvious classification of the PO problem is to optimize the risk measure. In addition to using 

the variance of returns alone to define investment risk, several risk measures can provide a more 

accurate picture of risk in investments (Ortobelli et al., 2005; Buehler et al., 2019). In this case, 

researchers proposed a number of criteria for risk assessment, each of which addressed an aspect of 

the uncertainty debate and in some cases complemented each other (Ghanbari et al., 2023). In general, 

two main categories of risk measures have been proposed: volatility-based and downside-based 

(Catania and Luati, 2021; Mensi et al., 2019). While volatility risk measures refer to the fluctuation 

of a variable around a mean or other random parameter, downside risk measures examine only the 

destructive part of the risk, focusing on harmful fluctuations. Downside risk measures can be 

classified into two categories: semi-risk and quantile-based. Measures such as semi-variance 

(Rubinstein, 2002) and semi-standard deviation (Ledoit and Wolf, 2003) belong to the group of semi-

risk measures, and measures such as Value-at-Risk (VaR) (Jorion, 2007) and Conditional-Value-at-

Risk (CVaR) or expected shortfall (Rockafellar and Uryasev, 2002) belong to the group of quantile-

based measures. In the context of volatility risk measures, which include mean-variance (Goldfarb 

and Iyengar, 2003), mean absolute deviation (Demiguel et al., 2007), lower partial moment (Fishburn, 

1977), systematic risk (Sharpet, 1964), and factor-based portfolio models (Fama and French, 1992), 

Sharpe (1966) and Bernardo and Ledoit (2000) introduced the Sharpe Ratio and Omega Ratio, 

respectively, to evaluate portfolio performance simultaneously based on risk and return. 

The literature on the mean-variance PO problems usually assumes that the problem parameters are 

known with certainty ignoring estimation errors. However, this framework requires the estimation of 

both the mean and the covariance matrices of the asset returns. These parameters are virtually 

unknown, and the resulting optimal solution heavily depends on the quality of the estimated 

parameters, which are based on some assumptions that may or may not hold (Eskorouchi et al., 2022). 

In other words, we live in an uncertain world where many uncertain factors affect asset returns. In 

this case, several approaches have been proposed in the literature to reduce the parameter sensitivity 

of PO models (see (Goldfarb and Iyengar, 2003) for a comprehensive list of these approaches and 

relevant research). Different approaches in the literature for handling uncertainty in mathematical 

programs include stochastic programming and robust methodology. The stochastic programming 
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methodology uses a decision tree and considers all possible scenarios. This makes the approach hard 

to solve because the resulting program dimension increases exponentially as the problem size 

increases (Masmoudi and Abdelaziz, 2018). Recent advances in robust Optimization have focused on 

developing methods to handle uncertainty in optimization problems by explicitly accounting for 

parameter uncertainty and optimizing worst-case performance over a set of plausible scenarios (Lu 

et al., 2022). 

Robust Optimization has become an increasingly popular area of research over the past two 

decades, especially for problems with significant uncertainty in the input parameters (Dauod et al., 

2019). One of the first approaches to robust Optimization was presented by Soyster (Soyster, 1973), 

but his method was criticized for being overly pessimistic and conservative. In response, Ben-Tal and 

Nemirovski (1999) developed a new robust method that was more optimistic and allowed for a wider 

range of possible outcomes. Their method uses an interior point-based algorithm to find the robust 

solution on a counterpart of the initial model. It includes a parameter Ω that controls the probability 

of deviation from the nominal constraints. While the implementation of Ben-Tal and Nemirovski's 

method changes an ordinary linear programming problem into a convex nonlinear problem, it has 

been shown to be effective in many PO problems, where the final optimal solution remains feasible 

despite uncertainty in different input parameters. Bertsimas and Sim (2003) developed a robust 

optimization approach aiming to preserve as much of the original problem structure as possible. Their 

method involves reformulating the robust optimization problem as a second-order cone program, 

which can be solved efficiently using standard optimization software. This approach has the 

advantage of maintaining the same problem structure as the original problem, which can be important 

for some applications. Additionally, their method may not provide solutions that are as optimistic as 

other robust optimization methods. Still, it has the advantage of being more accessible to practitioners 

accustomed to regular optimization techniques. Bertsimas and Sim's approach is effective in a wide 

range of applications, including PO, supply chain management, and transportation planning. 

Robust portfolio optimization (RPO) aims to combat the sensitivity of optimal portfolios to errors 

in input estimates by imposing the model's constraints over a set of plausible parameter values rather 

than a single most likely value (Sadjadi et al., 2012). The new robust optimization problem is then 

solved, assuming the worst-case behavior within the plausible set of the parameter values (Lutgens 

and Sturm, 2003). Given the rising interest in RPO, several reviews have identified key findings and 

trends in the field, including developing new methods and their application to real-world problems, 

as indicated in Table 1. 

Goldfarb and Iyengar (2003) introduced approaches for addressing RPO issues by reforming 

uncertainty frameworks into second-order cone programs. Zhang et al. (2017) presented an overview 

of enhanced iterations of the mean-variance portfolio selection model, incorporating robust 

Optimization. Milhomem and Dantas (2020) provided a comprehensive overview of exact and 

heuristic methods, software/programming languages, constraints, and types of analysis to solve the 

PO problem, emphasizing the importance of robust optimization techniques, fuzzy logic, and 

forecasting to mitigate estimation errors, with implications for both researchers and investors, along 

with identified trends and gaps for future exploration. Xidonas et al. (2020) compiled a categorized 

bibliography focused on applying robust mathematical programming to address issues in portfolio 

selection. Ghahtarani et al. (2022) provided an organized bibliography on robust mathematical 

programming for portfolio selection, providing a convenient resource for accessing relevant research 

and exploring future avenues.  
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Table 1. A selection of previous reviews on RPO 
Year Authors Key Contribution 

2003 Goldfarb and Iyengar 
Presented methods to solve robust portfolio selection problems using 
uncertainty structures, reformulated as second-order cone programs. 

2018 Zhang et al. 
Provided a review of improved versions of the mean-variance portfolio 
selection model, including robust Optimization. 
 

2020 Milhomem and Dantas 

Explored methods of PO, focusing on robust techniques and 
forecasting to reduce estimation error, with implications for researchers 
and investors, highlighting trends and future research opportunities. 
 

2020 Xidonas et al. 
Provided a categorized bibliography on the application of robust 
mathematical programming to the portfolio selection problem. 
 

2022 Ghahtarani et al. 
Presented a categorized bibliography on robust mathematical 
programming for portfolio selection, offering quick access to related 
research and future directions. 

 

This research aims to conduct a comprehensive Scientometric study in the area of RPO and 

provides an overview of the recent and current developments in this area. 

In summary, the contributions of this research are highlighted as follows: 1) This study pioneers 

the incorporation of Scientometric analysis into the research topic by employing VOSviewer and 

Bibliometric tools, offering an effective framework for shaping and comprehending RPO. 2) This 

research categorizes a diverse array of documents related to the investigation of RPO. 3) 

Opportunities for further research can be revealed by applying maps of networks and conducting 

reviews of topic clusters, allowing for identifying emerging themes from both empirical and 

theoretical literature.  

The structure of this paper is organized as follows: In Section 2, we demonstrate the data and 

methodology used in this review. Subsequently, we present the results of a bibliometric analysis that 

highlights recent trends in the research area under investigation. This analysis also provides an 

overview of the most influential authors, journals, affiliations, and documents. Section 4 contains a 

discussion of the strengths and limitations of the study. Finally, Section 5 concludes the paper and 

discusses future research directions. 

 

2. Materials and methods 
In the era of "Big Science" keeping up with all contributions and reviewing all scientific 

publications has become difficult for the research community (Zabavnik and Verbič, 2021). 

Bibliometrics solves this problem by providing statistical measures for evaluating the literature on a 

particular research area (Aria and Cuccurullo, 2017). Bibliometric analysis is a useful way to measure 

the influence of publications in the scientific community by statistically evaluating published articles, 

books, or book chapters (Broadus, 1987). There has been a growing interest in bibliometric analysis 

recently, with its applications being widely adopted in various scientific fields (Motamedi, 2023; 

Amiri et al., 2023; Wan et al., 2023). However, the application of bibliometric analysis in finance, 

particularly in the PO, is relatively new, and only a few researchers have focused on this subject in 

recent years. This paper focuses primarily on conducting a bibliometric analysis to identify emerging 

trends, outstanding publications, articles, journals, authors, countries, and institutions that have 

significantly impacted the development of the research area under investigation. 

Bibliometric analysis requires the collection of relevant documents to create a database. To achieve 

this, it is crucial to define appropriate search terms in databases such as Web of Science and Scopus. 

The search terms must be carefully selected to ensure they retrieve documents relevant to the research 
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topic and are comprehensive enough to enable bibliometric analysis (Kilani and Kobziev, 2016; 

Xiang, 2014). This study adopted a two-step methodology to determine the final search terms. Firstly, 

we reviewed the literature to identify relevant keywords, see Table 1. Subsequently, we consulted 

subject matter experts and brainstormed amongst ourselves to finalize the search terms. The resulting 

list of keywords included "Portfolio Optimization", "Portfolio Selection", "Robust", and 

"Robustness". 

 
Table 2. The main keyword combination structure 

Level Search Terms 

1 Portfolio 
 AND 

2 Optimization OR Selection 
 AND 

3 Robust* 

 

Based on the list of keywords extracted from Table 2, a search query was constructed using the 

"AND" and "OR" operators to obtain relevant documents from the Web of Science database. A total 

of 1,085 documents published between 2000 and 2023 were retrieved. After reviewing document 

titles and abstracts, 85 articles were excluded as irrelevant, leaving 1,000 articles for further analysis 

using Scientometrics. The bibliometric data collected included article titles, abstracts, keywords, full-

text publications, and references. Figure 1 provides an overview of the bibliometric analysis 

procedure. It's worth noting that the collected data was cleansed of duplicates and erroneous entries 

before conducting the bibliometric analysis. The Web of Science is a vast bibliographic database 

containing scholarly literature from a wide range of fields (Dzikowski, 2018). 

 

 
Figure 1. Literature Search Strategy 
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3. Bibliometrics analysis 
The findings of this study have been categorized into five distinct subsections, including dataset 

analysis, source analysis, keywords analysis, authors analysis, and countries and collaboration 

analysis. Each subsection provides a comprehensive overview of the bibliometric data collected and 

analyzed. 

 

3.1 Dataset analysis 

Out of the 1000 documents selected for this study, a total of 440 sources and 2056 authors were 

identified. Table 3 provides a summary of the general information related to the papers analyzed in 

this study. 

 
Table 3. An overview of the descriptive information 

Description Results 

Timespan 2000:2023 
Sources (Journals, Books, etc.) 440 
Documents 1000 
Annual Growth Rate % 8.83% 
Document Average Age 6.670 
Average citations per doc 17.200 
References 23118 
Author's Keywords (DE) 2479 
Authors 2056 
Authors of single-authored docs 83 
Co-Authors per Doc 2.830 

 

The document types are summarized in Figure 2, and as shown, the majority of the documents are 

articles. 

 

 
Figure 2. An overview of the type of the document 

 

Figure 3 demonstrates a significant increase in the number of studies published in recent years, 

indicating a growing interest from the academic community. The annual growth rate has risen from 

one document in 2000 to over 100 documents in 2022. Figure 4 depicts the average annual citation 

834

111

25 16 14

Article

Proceeding Paper

Early Access

Book Chapter

Review Paper



81                                                                                                                    RESEARCH ARTICLE 

 
 
 

 

Amirhossein Eskorouchi et al. IJAAF; Vol. 8 No. 3 Summer 2024, pp: 75-92 
 

count, with 2003 exhibiting the highest value. 

 

 
Figure 3. Annual scientific production 

 
Figure 4. Average article citation per year 

 

3.2 Sources analysis 

Figure 5 presents a ranking of sources based on the number of articles published on RPO. The 

results indicate that this area has received significant attention, with a large number of articles being 

published in the European Journal of Operation Research (68), followed by Annals of Operation 

Research (30) and Quantitative Finance (23), respectively. These findings suggest that these sources 

are important references for researchers interested in this field. In Figure 6, the top 10 sources are 

ranked based on their h-index. The h-index is a quantitative measure that assesses the overall impact 

of researchers, journals, countries, and institutions and has been widely used since its introduction in 

2005 (Hirsch, 2010). The European Journal of Operation Research and the Journal of Banking and 

Finance have the highest h-index among the analyzed sources, indicating their significant impact and 

influence. 

 

 
Figure 5. Distribution of documents across 

sources 

 
Figure 6. Top sources by H-index 

 

 

This section analyzes the most impactful sources in the field of RPO. Figure 7 depicts the 

distribution of the most cited sources. The European Journal of Operation Research is ranked top with 

1794 citations, followed closely by the Journal of Finance with 1552 citations. 
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Figure 7. Most local cited resources 

 

Bradford's Law is a bibliometric principle that states that the most frequently cited sources in a 

field tend to be concentrated in a small number of core journals or sources, followed by a larger 

number of less-cited sources. In the case of RPO, Figure 8 shows that only ten journals are included 

in zone 1 or the core area, which are the most frequently cited in the literature on this subject. 

 

 
Figure 8. Source clustering through Bradford’s Law 

 

3.3 Authors Analysis 

Figure 9 displays the top ten most influential authors based on the number of published articles in 

the field of RPO. 
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Figure 9. Number of publications by authors 

 

Figure 10 presents the top authors and their publications on RPO analysis over the years. The 

intensity of color in the graph corresponds to the citation year, while the bubble size represents the 

number of articles published by each author in a given year. For instance, Fabozzi published his first 

article on this topic in 2006. The following year, he published two more papers and another one in 

2008. 

 

 
Figure 10. Top authors' production over time 

 

3.4 Keywords Analysis 

The most frequent keywords in the 2000–2023 period are presented in Figure 11. 
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Figure 11. The most frequent keywords 

 

In addition to identifying research topics, keyword analysis enables the study of their evolution 

over time. Figure 12 presents an overlay visualization of the keyword network. 

 

 

Figure 12. Network of co-occurring keywords 

 

A trending topic analysis is an essential mapping tool that helps demonstrate the evolution of 

literature. Figure 13 illustrates the topics identified by examining the author's keywords. 
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Figure 13. Trend topic over the year 

 

The co-word or co-occurring keywords analysis identifies the most significant keywords in the 

analyzed bibliographic records. It helps determine which categories of analysis are most relevant in 

the field of study, with a larger size indicating a higher frequency. Figure 14 illustrates the co-

occurring keyword analysis. 
 

 
Figure 14. Word Cloud 

 

The thematic map produced through this analysis presents a segmentation into four topic quadrants 

based on the density and centrality of the issues depicted in Figure 15. The upper-right quadrant, 

characterized by high density and centrality, features themes that require more profound scrutiny and 

examination. The analysis identified 13 major clusters of keywords, which can provide valuable 

insight into the field of study. 
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Figure 15. Thematic map 

 

Thematic evolution is a bibliometric technique that provides a historical perspective on research 

and contributes to a science-based paradigm for directing further research themes. It emphasizes the 

most significant research themes of evolution across time, providing insights into the area's future 

direction (Moral-Munoz et al., 2018). Figure 16 illustrates the progression of the most frequently used 

terms in the study of RPO based on the co-occurrence network from 2000 to 2023. Two periods were 

selected as cut-off points: 2010 and 2020. 

 

  
Figure 16. Thematic evolution 

 

3.5 Countries and Collaboration Analysis 

According to the bibliometric analysis conducted, the top countries contributing to research in the 

field of RPO, based on the number of citations, are the United States, China, France, the United 

Kingdom, and Canada, with 4192, 2258, 1469, 1292, and 1222 citations respectively. Figure 17 

illustrates this distribution of citations among countries. 

 



87                                                                                                                    RESEARCH ARTICLE 

 
 
 

 

Amirhossein Eskorouchi et al. IJAAF; Vol. 8 No. 3 Summer 2024, pp: 75-92 
 

 
Figure 17. Top Contributing Countries 

 

The production of these five top countries over time is shown as follows: 

   

 
Figure 18. Countries' Production over Time 

 

Multi Collaboration Production (MCP) involves multiple countries collaborating in production, 

while Single Collaboration Production (SCP) involves a single country handling the production 

process. For instance, Figure 19 demonstrates that approximately half of France's total productions 

were done in collaboration with other countries. 
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Figure 19. Corresponding Author's Country 

 

4. Discussion 
Numerous inferences and implications have been drawn from bibliometric and content analyses, 

which have been extensively discussed. The surge in scholarly works within the realm of RPO has 

been remarkable in recent years, reflecting an escalating curiosity within the academic community 

and, notably, experiencing a dramatic increase in the number of publications in 2022. Nevertheless, 

there has been a scarcity of studies specifically analyzing bibliometric data on RPO despite the 

significance of bibliometric studies as a tool for examining research quantity, directions, and 

interactions within the academic community. This study utilizes scientific mapping to analyze RPO 

research's structural and dynamic aspects. The conceptual structures reveal key themes and 

intellectual contributions, aiding in understanding trends. This approach also allows for tracking the 

development of concepts over time. Researchers can efficiently focus their investigations by 

highlighting prominent publications within theme clusters. The resulting thematic map provides 

insights into topic significance, aiding predictions of future theme expansion in the field. 
This study delves into the expansive landscape of publications on RPO through a rigorous 

bibliometric analysis using the Web of Science database. The results illuminate key facets, starting 

with the substantial attention this field has garnered, notably in sources such as the European Journal 

of Operation Research, Annals of Operation Research, and Quantitative Finance. Given their 

significant publication output, these sources emerge as pivotal references for researchers exploring 

RPO. The study further refines our understanding by ranking the top sources based on their h-index, 

providing insights into their overall impact. Examining the most cited sources underscores the 

dominance of the European Journal of Operation Research, holding the highest citation count at 1794, 

closely followed by the Journal of Finance with 1552 citations. In addition to source analysis, the 

study identifies influential authors in the RPO domain, such as Fabozzi Fj, Chen Zp, and Rustem B. 

The geographical dimension is explored through a comprehensive bibliometric analysis, revealing 

the leading countries contributing to RPO research, including the United States, China, France, the 
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United Kingdom, and Canada. Furthermore, the study delves into collaboration patterns, 

distinguishing between MCP and SCP. An intriguing finding demonstrates that about half of France's 

RPO productions involve collaboration with other countries, shedding light on the dynamics of 

international research partnerships in this field. 

This study focused solely on publications pertaining to RPO indexed in the Web of Science 

database. While the investigation did not extend to comparing datasets across different databases, it 

is important to note that such comparisons may yield varying sets of entries, and the analysis results 

can differ accordingly. 

 

5. Conclusions 
This paper has provided a comprehensive review of RPO using bibliometric analysis to identify 

articles, journals, authors, countries, and institutions that have contributed significantly to the field. 

Results indicate that articles on RPO have steadily increased since 2006. Furthermore, the United 

States, China, and France are the top three countries regarding contributing countries and institutions.  

To further expand the current understanding of RPO, there are several potential avenues for future 

research. One promising area is to explore the uncertainty of Model Value at Risk. This topic 

evaluates the uncertainty associated with estimating portfolio risk using the Value at Risk (VaR) 

model, a widely used risk measurement tool. Studying the sources and effects of uncertainty in VaR 

models can improve the accuracy and reliability of risk management strategies in PO. Another area 

that deserves attention is selection optimization risk. This involves examining the risks associated 

with selecting assets for inclusion in a portfolio. Traditional PO techniques often assume that 

historical data accurately represent future market behavior. However, this assumption can lead to 

selection biases and miss critical risk factors. Addressing selection optimization risk can involve 

exploring alternative approaches that account for the uncertainties and biases inherent in the asset 

selection process. 
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1. Introduction 
Economists argue that taxes constitute a highly suitable and stable source of national income, 

effectively serving as a tool for enacting economic policies and steering the economy toward key 

objectives (Daneshvar et al., 2023; Gupta and Jalles, 2022; Seidman and Stomberg, 2017; Gallemore 

and Labro 2015). Taxation is a vital and enduring revenue stream for governments, fulfilling the dual 

role of funding public expenditures and executing financial strategies aimed at equitable income and 

wealth distribution across society (Arvin et al., 2021; Gurdal et al., 2021). Tax, essentially, represents 

an amount imposed by the government on a company's profits. However, this imposition presents a 

trade-off, as taxes paid reduce both profits and shareholders' liquidity. As per the taxation framework, 

firms must allocate some of their earnings to the government before considering distributions to 

stakeholders. Corporations and their shareholders are motivated to pursue tax avoidance strategies to 

optimize shareholder profits (Karami et al., 2016; Mousavi et al.,2012). Recent studies reveal that 

managers might engage in tax avoidance practices that cater to their interests, which may not always 

align with the broader interests of shareholders (Jacob et al., 2021; Dyreng and Hanlon, 2021). 

Strategic ambiguity within tax structures allows managers to exploit shareholders opportunistically 

(Desai and Dharmapala, 2006). Determining a firm's payouts is a multifaceted process influenced by 

various factors. Among these factors, the presence of hidden assets assumes a critical role. These 

assets encompass intangible elements that might not be readily apparent from a firm's financial 

statements or public disclosures.  Organizational capital (OC) constitutes a distinctive intangible asset 

inherent to the firm (Dessein and Prat, 2022; Martín‐de‐Castro et al., 2016; Eisfeldt and Papanikolaou, 

2013). It encapsulates the accumulated knowledge, expertise, and unique practices an organization 

has developed. This intangible asset enhances a firm's ability to navigate complex business 

environments, adapt to changing circumstances, and ultimately achieve its strategic goals (Barbieri 

et al., 2021; Saeedi et al., 2020). 

While previous studies on tax avoidance document that it is motivated by economic reasons and 

managerial incentives (Seidman and Stomberg, 2017; Moghaddam and Sahraie, 2017; Amiram et al., 

2013; Mughal, 2012; Demeré et al.,2020; Desai, 2004). Recent research indicates that other 

conditions, such as behavioural factors, are crucial in tax avoidance (Malik et al., 2018; Li et al., 

2022). Therefore, it is expected that the attitudes and dispositions of those who directly or indirectly 

determine the decision to pay corporate tax influence their tax avoidance decisions. 

The escalating significance of OC and the pronounced impact of corporate tax avoidance on firm-

level outcomes presents a compelling rationale for probing the interplay between OC and corporate 

tax avoidance. OC applies firm-specific knowledge to business practices and processes, enabling 

firms to navigate intricate tax regulations adeptly and efficiently capitalize on divergent tax rates, 

incentives, and circumstances. Consequently, firms enriched with robust OC are inclined to exhibit 

higher levels of tax avoidance, culminating in enhanced tax efficiency (Hasan et al., 2021). Given 

that tax avoidance boosts cash flow and post-tax profits, firms with substantial OC may be motivated 

to engage in further tax avoidance to optimize returns for both managerial bodies and shareholders 

(Esnaashari and Nourmohammadi, 2018). This study seeks to address a fundamental question 

building upon the existing body of research: How does OC influence tax avoidance in a manner that 

translates to reduced tax liabilities for companies with higher OC levels? 

Moreover, Literature has emphasized the significance of company size as a determining and 

moderating factor in various organizational behaviours and outcomes (Sopiyana, 2022; Saragih and 

Hendrawan, 2021). In this regard, the influence of OC on tax avoidance practices might not be 

uniform across firms of varying sizes. Larger firms with more extensive resources may have distinct 

capacities to leverage OC for tax efficiency, potentially impacting the relationship between OC and 
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tax avoidance. The second question is about the impact of company size on the relationship between 

OC and tax avoidance.  

Finally, tax avoidance activities are often associated with CEO overconfidence stemming from 

goal congruence (Ilaboya and Aronmwan, 2022; Sumunar et al., 2019; Olsen and Stekelberg, 2016). 

This is due to the tendency of overconfident CEOs to make decisions based on their own inflated self-

perceptions, which can then be adopted by employees within the organization. Overconfident CEOs 

are more likely to take risks and make bold decisions. Regarding tax planning, they may be more 

willing to adopt aggressive tax avoidance strategies, believing they can successfully navigate any 

potential challenges. In addition, CEO overconfidence can shape the utilization of OC within the 

organization. It may be more inclined to leverage the firm's OC to pursue tax avoidance goals, leading 

to more effective tax planning. Therefore, the last question is developed: Does CEO overconfidence 

impact the relationship of OC-Tax avoidance? 

The rest of our research is organized as follows: the next section frames the study into a Literature 

review and hypotheses development. Part three describes the research methodology and the sample 

selection procedure. Section four then presents the main results and implications drawn from 

statistical analyses, and eventually, the last district offers the conclusion. 

 

2. Literature review and hypotheses development 
2.1 Tax avoidance 

There is an expectations gap between management and the tax system. In this respect, tax 

avoidance is an attempt to achieve management's goals and management' expectations (Zhang et al., 

2022; Heidarpour et al., 2010). Fadhila and Handayani (2019) describe tax avoidance as an attempt 

to evade tax lawfully against the taxpayer because it does not involve tax regulation. 

Tax avoidance is a strategy employed to decrease or circumvent tax liabilities, which involves 

utilizing tax laws in a manner not explicitly outlined by governing bodies. (Hoseini and Safari 

Gerayli, 2018; Esnaashari and Valizadeh Larijani, 2018). However, shareholders require management 

to invest in profitable activities other than tax avoidance to avoid costs that impair shareholder 

interests (Francis et al., 2014; Pasternak and Rico, 2008). Tax avoidance is explained from several 

theoretical perspectives. Agency theory assumes that conflicts of interest may arise between managers 

and shareholders, leading to managers engaging in tax avoidance activities to maximize their profits 

at the expense of shareholders (Francis et al., 2022). The legal perspective defines tax avoidance as 

using the tax system for personal gain to reduce the amount of tax payable utilizing the law itself 

(Pasternak and Rico, 2008). The difference between tax laws and accepted accounting principles can 

lead to legitimate tax avoidance (Slemrod, 2004).  

Tax avoidance can also negatively impact a firm's performance; for example, Chen et al. (2010) 

and Hanlon and Slemrod (2009) found reputational losses, and Salehi et al. (2019) and Graham and 

Tucker (2006) showed an increase in the litigation risk. 

However, the extent of corporate tax avoidance is influenced by the characteristics of governance, 

managerial motivations, and the level of environmental uncertainty (Armstrong et al. 2015; Goh et 

al. 2016; Abdelfattah et al. 2020; Huang et al., 2017). 

Armstrong et al. (2015) found that firms with more vital governance structures and better 

alignment between executive and shareholder interests are less likely to engage in tax avoidance. Goh 

et al. (2016) suggest that tax avoidance behaviours can increase the ambiguity of the firm's 

information environment and the measurement of uncertainty and information asymmetry. Desai et 

al. (2004) provide an example of Enron, stating that tax avoidance activities increase the opportunity 

for firm managers to manipulate earnings, misleading investors. Jbir et al. (2021) document a 
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significant association between managers' compensation, board members' characteristics, and tax 

evasion activities. Abdelfattah et al. (2020) show a meaningful positive relationship between 

corporate tax avoidance and social responsibility. Jihene and Moez (2019) demonstrate a positive 

relationship between managers' compensation and corporate tax avoidance. Furthermore, a 

meaningful negative relationship exists between managers' compensation and tax avoidance in firms 

that have undergone proper auditing.  

 

2.2 Organizational capital 

Firm-level OC is the accumulation of unique knowledge within a firm that enables enhanced 

operational efficiency, investment decisions, and innovation performance, encompassing various 

aspects of technology, business practices, processes, and designs (Lev et al., 2009; Sajadi et al., 2023). 

The concept of OC has been explored from the firm's resource-based view (RBV) and the knowledge-

based view (KBV). Following the RBV, OC is recognized as a valuable, scarce, and difficult-to-

replicate resource that firms can leverage to gain a competitive edge and achieve superior 

performance (Barney, 1991). In contrast, the KBV posits that knowledge-based assets and capabilities 

are the enduring sources of competitive advantage, attainable and nurtured through knowledge 

creation, transfer, and integration (Beygpanah et al., 2021). As firms accumulate and internalize firm-

specific knowledge concerning business practices and processes, their comprehension of the intricate 

corporate tax code may improve. Although OC is integral to a firm's core competencies, its efficacy 

is contingent upon its maturity (Eisfeldt and Papanikolaou, 2014). 

Two perspectives exist regarding the nature of OC within firms. One school of thought views OC 

as rooted in an organization's employees and social networks (Eisfeldt and Papanikolaou 2013). 

Conversely, another perspective perceives OC as residing within the organization, grounded in its 

practices, processes, and systems, which remain relatively unchanged even when employees are 

replaced (Lev & Radhakrishnan 2005; Lev et al. 2009). This latter viewpoint aligns with the RBV's 

notion that critical resources are non-tradable, difficult to imitate, and challenging to substitute 

(Dierickx and Cool 1989). 

At national and firm levels, OC drives growth and competitiveness. Atkeson and Kehoe (2005) 

determined that institutional capital contributes over 40 percent of the cash flow generated by 

intangible assets in the US national income accounts. Similarly, on the firm level, Some studies point 

to corporate capital associated with enhanced operational performance, increased investment, and 

heightened innovation, thereby resulting in favourable future operating outcomes, stock returns, and 

trading performance (Enache and Srivastava, 2018; Hasan and Cheung, 2018; Li et al., 2018; Lev et 

al., 2009). 

Sajadi and Ghajar Bigi (2021) demonstrated OC's positive and significant impact on cash retention. 

Similarly, Akbari and Ahmadi (2021) established an essential positive relationship between OC and 

a firm's value. Furthermore, Badertscher et al. (2013) observed that investment in OC can enhance a 

firm's financial performance.  

 

2.3 The relationship between tax avoidance and organizational capital 

A firm with a higher OC will likely be doing more tax avoidance. Our predictions are based on the 

following arguments. Previous research has argued that tax avoidance is a crucial business strategy 

(Cai and Liu, 2009; Hasan et al., 2021). Designing, administering, and complying with tax systems 

is a knowledge-intensive activity that comes with significant costs and requires substantial economic 

resources (Hasseldine et al., 2012). Different theories are proposed in the Literature for the 

relationship between tax avoidance and OC: The resource-based view (RBV) theory suggests that 

firms can use their OC, such as knowledge, skills, and abilities, to create a competitive advantage and 
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achieve better performance. According to RBV, firms with high OC are more likely to engage in tax 

avoidance to maximize their after-tax earnings and gain a competitive advantage over their rivals 

(Hasan et al., 2021). 

Agency theory indicates that the relationship between tax avoidance and OC depends on the firm's 

ownership structure. In a dispersed ownership structure, where the shareholders are not the key 

decision-makers, the managers may engage in tax avoidance to maximize their gains. However, in a 

concentrated ownership structure, where the shareholders have a more significant influence on the 

firm's decisions, the managers may have a stronger incentive to avoid tax to maximize the value of 

the OC (Piekkola, 2014; Shahraki et al., 2019). 

Signalling theory suggests that firms use tax avoidance to signal their financial health and reduce 

information asymmetry. According to this theory, firms with high OC may engage in tax avoidance 

to signal their superior performance and financial health to investors and stakeholders, thereby 

reducing information asymmetry and increasing access to capital markets (Hasan et al., 2021; 

Esnaashari, 2017). 

Recent research has examined the relationship between tax avoidance and OC, suggesting that 

firms with high OC may engage in more tax planning activities to increase their tax efficiency (Hasan 

et al., 2021). Moreover, key talent and shareholders may share the cash flows generated by OC. Tax 

avoidance activities can increase cash flows and after-tax earnings, motivating firms with high OC to 

engage in more tax planning activities (Hasan et al., 2021). 

It should be noted that the relationship between tax avoidance and OC is complex and context-

dependent. In some cases, tax avoidance may contribute to the growth and development of OC. Chen 

and Hsu (2013) found that firms with high levels of intangible assets were more likely to engage in 

tax planning, which can help reduce their tax liability and free up resources for investment in research 

and development. However, some research has shown that tax avoidance can have a negative impact 

on OC. Bloomfield (2011) found that firms engaged in higher levels of tax avoidance were more 

likely to experience a decline in their reputation and brand image, which can ultimately affect their 

ability to attract and retain skilled employees. Additionally, firms that engage in tax avoidance may 

be perceived as less socially responsible, negatively affecting their relationships with stakeholders 

and overall organizational performance (Hanlon and Heitzman, 2010). 

Hosseini Mianroudi and Imani (2022) found the impact of OC on the relationship between tax 

avoidance and firm value. It was found that OC does not significantly affect this relationship. Hasan 

et al. (2021) found an association between OC, tax avoidance, and firm value. Furthermore, OC was 

found to have a strong and significant mitigating effect on the relationship between tax avoidance 

activity and corporate value. In this regard, the first hypothesis is developed as follows: 

 H1: There is a significant impact of OC on tax avoidance behaviour. 

 

2.4 The moderating effect of size on tax avoidance and organizational capital  

Recent studies have begun to investigate the moderating effect of firm size on the relationship 

between organizational capital and tax avoidance. Size, often measured by indicators such as total 

assets or revenue, introduces additional complexities to this dynamic. Numerous studies have found 

essential links between organizational characteristics, corporate governance structures, management 

motivations, and tax avoidance (Jbir et al., 2021; Jihene and Moez, 2019; Chen et al., 2014; Huang 

et al., 2017). Large firms typically have greater access to financial and human resources, enabling 

them to invest in building and leveraging organizational capital. This may result in a stronger positive 

relationship between organizational capital and tax avoidance in larger firms. Their size provides 

them with the capacity to implement complex tax strategies effectively. On the other hand, small 

firms may face constraints regarding resource availability and expertise. While they may also possess 
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organizational capital, their ability to translate it into effective tax planning strategies might be more 

limited compared to their larger counterparts. As a result, the relationship between organizational 

capital and tax avoidance may be weaker or non-existent in smaller firms. 

Taufiq and Tertiarto (2018) found that Company Size does not increase the impact of Intellectual 

Capital on Corporate Values. Damayanty and Putri (2021) examine the moderating role of capital 

intensity and tax avoidance. Damayanty and Putri (2021) investigate the moderating effect of 

company size on the relationship between capital intensity and tax avoidance. It has been found that 

a company's size can positively impact its capital intensity. 

Maula et al. (2019) analyzed the impact of Leverage, Size, and Capital Intensity on tax avoidance. 

The findings indicated that leverage significantly affected tax avoidance, whereas size and capital 

intensity did not significantly impact tax avoidance. Susanti (2017) investigated the impact of 

corporate social responsibility disclosure and firm size on tax avoidance. The study found that only 

firm size affects tax avoidance.  

Abdelfattah and Aboud (2020) explored the relationship between tax avoidance, corporate 

governance, and social responsibility. Their results showed a clear and important link between 

corporate tax avoidance and social responsibility. Chen et al. (2014) focused on the relationship 

between tax avoidance and corporate value. As a result, it was found that an increase in tax avoidance 

leads to a decrease in corporate value. Huang et al. (2017) examine the relationship between 

environmental concerns and corporate-level tax avoidance. Managers facing a more uncertain 

environment will likely engage in tax avoidance activities more frequently. Several studies by 

Corvino et al. (2019), Hernández et al. (2020), and Saragih and Hendrawan (2021) have demonstrated 

that the size of a company can moderate the relationship between its characteristics and performance. 

Moreover, Sopiyana (2022) and Fauzan et al. (2019) have shown that the size of a company and its 

sales growth can influence its tax avoidance practices. Aminah et al. (2017) discovered that the size 

of a company, the intensity of its fixed assets, and its leverage do not have an impact on tax avoidance. 

Therefore, we propose the following hypotheses: 

H2: The firm's size significantly moderates the relationship between tax avoidance and OC. 

 

2.5 The moderating role of CEO Overconfidence on tax avoidance and organizational capital  

The connection between overconfidence and tax avoidance is a subject of interest in behavioural 

economics and finance. Studies suggest that managers who exhibit overconfidence may be more 

likely to engage in aggressive tax planning and avoidance tactics. This may be due to their belief that 

tax authorities will not closely scrutinize their decisions or their perceived ability to navigate complex 

tax laws. Consequently, overconfident managers may take on more significant tax risks, potentially 

leading to an increased tendency toward tax avoidance practices (Hsieh et al., 2018). Aliani et al. 

(2017) show a positive correlation between CEO overconfidence and the desire to minimize corporate 

tax liabilities. 

Similarly, Chyz et al. (2019) found a positive link between indicators of corporate tax avoidance 

and CEO overconfidence. Tax avoidance can be a strategic tool for managing earnings, allowing 

companies to meet their earnings targets while reducing tax obligations and increasing cash flow 

(Desai and Dharmapala, 2009). Therefore, CEOs who exhibit overconfidence are more likely to 

support tax avoidance strategies, resulting in lower effective corporate tax rates (Olsen and 

Stekelberg, 2016). Studies have shown that a CEO's confidence level can impact the relationship 

between a company's characteristics and its performance indicators (Wan et al., 2022; Gurdgiev and 

Ni, 2023). We are interested in investigating whether CEO overconfidence, as a moderating factor, 

enhances or reduces the impact of organizational culture on tax avoidance. Based on these findings, 

the third hypothesis can be formulated as follows: 
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H3: CEO overconfidence has a significant moderating effect on tax avoidance and OC. 

 

3. Research methodology 
We obtain financial data from the comprehensive database for issuers' (CODAL) annual files and 

stock market data from the Rahavard Novin software. Our initial sample includes all available 

publicly traded firms in the Tehran Stock Exchange (TSE) over six years between 2015 and 2019. 

We exclude firms from the financial services industry. We then remove observations with missing 

information and compute dependent. (tax avoidance), independent (i.e., OC), and control variables.  

The sample was determined by systematic deletion. So, firms that have the following features were 

included in the sample: 

- The firm was listed before 2015 and remained listed until 2019. 

- The firm's stock did not experience significant trading breaks during the research period 

(i.e., it did not stop trading on the stock market for more than three months). 

- The firm's financial Year ended on March 20 (Iranian end year) 

Based on the criteria, a sample of 142 firms was selected for our analysis. 

 

3.1 Research model and variables' measurement  

To examine the association between tax avoidance and OC, consistent with prior research (Hasan 

et al., 2021), we estimated model (1). 

Model(1) 

𝐸𝑇𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝑂𝐶𝑖𝑡 + 𝛽2𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽3𝐿𝐸𝑉𝑖𝑡 + 𝛽4𝑅𝑂𝐴𝑖𝑡 + 𝛽5𝑀𝐵𝑖𝑡 + 𝛽6𝑃𝑃𝑇𝑖𝑡 + 𝛽6𝐶𝐻𝑅𝐸𝑉𝑖𝑡

+ ∑ 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + ∑ 𝑦𝑒𝑎𝑟 + + 𝜀𝑖𝑡 
 

Tax avoidance (𝐸𝑇𝑅𝑖𝑡) is measured in the following way (Delgado et al., 2023; Cain et al., 2017; 

Huang et al.,2016): 

𝐸𝑇𝑅𝑖,𝑡 =
𝑇𝑇𝐸𝑖,𝑡

𝑃𝑇𝐸𝑖,𝑡
 

Where:  

𝑇𝑇𝐸𝑖,𝑡: Total corporate tax expense of firm i in year t; 

𝑃𝑇𝐸𝑖,𝑡: the pre-tax profit of firm i in year t; 

𝑂𝐶𝑖𝑡 Organizational capital follows Hasan et al. (2021) and Peters and Taylor (2017) to estimate 

OC based on SG&A expenses. SG&A expenses cover the operating costs of the firm 

It is not included in direct manufacturing costs (or cost of goods sold). In other words, SG&A 

includes all non-production expenses. 
 

𝑂𝐶𝑖𝑡 = 𝐴𝐵𝑆𝐴𝐿𝑆𝐸𝑖𝑡 − 𝐴𝐵𝐶𝑂𝑆𝑇𝑖𝑡 

Where: 

𝐴𝐵𝑆𝐴𝐿𝑆𝐸𝑖𝑡 is the abnormal sale of firm i in year t, measured by the following formula:  

𝐴𝐵𝑆𝐴𝐿𝑆𝐸𝑖𝑡 =  𝑅𝐸𝑉𝑖𝑡 − (𝛽0 ∗ 𝐸𝑀𝑃𝑖𝑡
𝛽2

∗ 𝑃𝑃𝐸𝑖𝑡
𝛽3

∗ 𝜀𝑖𝑡) 

in which 𝛽3،𝛽2،𝛽0 𝑎𝑛𝑑 𝜀𝑖𝑡 are determined by the following: 

log (
𝑅𝑒𝑣𝑖𝑡

𝑅𝑒𝑣𝑖𝑡−1
) = 𝛽0 + 𝛽1𝑙𝑜𝑔 (

𝑆𝐺&𝐴 − 𝐶𝐴𝑃𝑖𝑡

𝑆𝐺&𝐴 − 𝐶𝐴𝑃𝑖𝑡−1
) + 𝛽2𝑙𝑜𝑔 (

𝐸𝑀𝑃𝑖𝑡

𝐸𝑀𝑃𝑖𝑡−1
) + 𝛽3𝑙𝑜𝑔 (

𝑃𝑃𝐸𝑖𝑡

𝑃𝑃𝐸𝑖𝑡−1
)

⬚

+ 𝜀𝑖𝑡 

𝑅𝑒𝑣𝑖𝑡 (𝑖𝑡−1) is sales of firm i in year t (t-1); 𝑆𝐺&𝐴 − 𝐶𝐴𝑃𝑖𝑡(𝑖𝑡−1) is capitalized sale, general and 
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administrative expenses of the firm i in year t( (t-1) and 𝐸𝑀𝑃𝑖𝑡(𝑖𝑡−1) is the number of employees of 

the firm i in year t (t-1).  

𝐴𝐵𝐶𝑂𝑆𝑇𝑖𝑡 is the abnormal cost of firm i in year t, measured by the following formula:   

𝐴𝐵𝐶𝑂𝑆𝑇𝑖𝑡 =  𝐶𝑜𝑠𝑡𝑖𝑡 − (𝛽0 ∗ 𝐸𝑀𝑃𝑖𝑡
𝛽2

∗ 𝑃𝑃𝐸𝑖𝑡
𝛽3

∗ 𝜀𝑖𝑡) 

in which 𝛽3،𝛽2،𝛽0 𝑎𝑛𝑑 𝜀𝑖𝑡 are determined by the following: 

log (
𝐶𝑜𝑠𝑡𝑖𝑡

𝐶𝑜𝑠𝑡𝑖𝑡−1
) = 𝛽0 + 𝛽1𝑙𝑜𝑔 (

𝑆𝐺&𝐴 − 𝐶𝐴𝑃𝑖𝑡

𝑆𝐺&𝐴 − 𝐶𝐴𝑃𝑖𝑡−1
) + 𝛽2𝑙𝑜𝑔 (

𝐸𝑀𝑃𝑖𝑡

𝐸𝑀𝑃𝑖𝑡−1
) + 𝛽3𝑙𝑜𝑔 (

𝑃𝑃𝐸𝑖𝑡

𝑃𝑃𝐸𝑖𝑡−1
)

⬚

+ 𝜀𝑖𝑡 

𝐶𝑜𝑠𝑡𝑖𝑡(𝑖𝑡−1) is operating expenses of the firm i in year t(t-1), and the other variables are presented 

earlier.  

Firm size (𝑆𝐼𝑍𝐸𝑖𝑡): is the logarithm of the annual sale of firm i in year t (Rego and Wilson, 2012; 

Saeedi et al., 2020); 

Financial leverage (𝐿𝐸𝑉𝑖𝑡): it is measured through the ratio of total debt to total assets (Huang et 

al., 2016); 

Return on assets (𝑅𝑂𝐴𝑖𝑡): This ratio is calculated by dividing the net profit by the market value 

(Diyanti Dilami et al., 2015); 

Growth (𝑀𝐵𝑖𝑡): It is measured by the ratio of market value to book value (Huang et al., 2016; 

Moshayekhi and Seyyedifar, 2015); 

PPT= Property, plant, and equipment to total assets (Hasan et al., 2021; Delgado, 2023); 

CHREV= yearly percentage change in sales over the prior Year; 

industry is a dichotomous indicator variable based on two-digit TSE industry codes to control for 

industry-fixed effects. The Year is also a dichotomous indicator variable to control for year-fixed 

effects. 

To examine the effect of size on the relationship between OC and tax avoidance, we split the 

sample into two groups of large and small firms by median of 𝑆𝐼𝑍𝐸𝑖𝑡 and estimated model (1) in each 

group (Hesarzadeh 2022). Furthermore, the effect of CEO overconfidence on this relationship was 

investigated by model (2): 

Model (2) 

𝐸𝑇𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝑂𝐶𝑖𝑡 + 𝛽2𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽3𝐿𝐸𝑉𝑖𝑡 + 𝛽4𝑅𝑂𝐴𝑖𝑡 + 𝛽5𝑀𝐵𝑖𝑡 + 𝛽6𝑃𝑃𝑇𝑖𝑡 + 𝛽6𝐶𝐻𝑅𝐸𝑉𝑖𝑡

+ 𝛽6𝑂𝐶𝑖𝑡 ∗  𝑂𝑉𝐶𝑂𝑁𝑖𝑡 + ∑ 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + ∑ 𝑦𝑒𝑎𝑟 + + 𝜀𝑖𝑡 
Where:  

𝑂𝑉𝐶𝑂𝑁𝑖𝑡:  It measures the CEO's overconfidence in their different investment and funding 

decisions. Thus, it takes the value of one if the firm meets at least one of the following three criteria 

and zero otherwise: (1) Excess investment is in the top mean of firms within the industry, where 

excess investment is the residual from a regression of total asset growth on sales growth; (2) Net 

acquisitions from the statement of cash flows are in the top mean of firms within the industry; (3) The 

dividend yield is zero (Tehrani and Hesarzadeh 2009; Schrand and Zechman, 2012; Kim and Zhang, 

2016). 

 

 

4. Findings 
4.1 Descriptive statistics  

 

Table 1 presents descriptive statistics of the variables used in the regression analyses. 

 

 



101                                                                                                                    RESEARCH ARTICLE 

 
 
 

 

Hamideh Asnaashari et al. IJAAF; Vol. 8 No. 3 Summer 2024, pp: 93-110 
 

 
Table1. Descriptive statistics 

 Mean Median Std. Dev Min Max  Small Large 

ETR -0.892% 0.083% 4.499% -12.344% 6.847%  -0.666% -1.118% 
OC 0.031% 0.398% 11.285% -21.168% 20.924%  0.440% -0.378% 
ROA 14.836% 12.218% 14.925% -29.773% 68.198%  21.951% 7.721% 
LEV 51.893% 53.105% 19.641% 1.386% 95.285%  46.633% 57.153% 
PPT 24.880% 21.023% 17.217% 0.006% 96.851%  21.239% 28.521% 
CHREV 37.048% 24.185% 64.857% -90.919% 781.554%  40.680% 33.416% 
SIZE 5.378 5.348 0.986 0.699 8.583  6.042 4.714 
MB 5.801 3.354 7.087 0.523 53.559  4.451 7.152 

 

This table displays various statistics related to firms, including their ETR (mean: -0.89%, median: 

0.08%) and OC (mean: 0.03%, median: 0.3%), with a standard deviation of 0.11. The mean statistics 

also indicate that firms have a high level of leverage (LEV = 0.51) and significant growth 

opportunities (MTB = 5.80), profitability (ROA = 0.14), and change in revenues (CHREV = 0.37). 

On average, firms have 24.8% of their total assets in physical assets. The table also provides the mean 

values for small and large firms, with the cutoff being the median size for each year. Small firms have 

a mean ETR of -0.67%, while large firms have a mean ETR of -1.12%. Additionally, the OC rates 

for large firms are typically lower than those for small firms. We report the pairwise correlation 

coefficients for the variables in our model in Table 2. 

 
Table 2. Pairwise correlations 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

(1)   ETR 1.000 
(2)     OC 0.861*** 1.000 
(3)   ROA 0.267*** 0.320*** 1.000 

(4)   LEV -0.072** 
-
0.133*** 

-
0.582*** 

1.000 

(5)   SIZE 0.234*** 0.260*** 0.652*** 
-
0.355*** 

1.000 

(6)     MB 0.165*** 0.266*** 0.195*** 0.071** 1.000 

(7)     PPT -0.079** -0.082** 
-
0.255*** 

-
0.165*** 

-0.084** 1.000 

(8) CHREV 0.541*** 0.665*** 0.281*** 
-
0.200*** 

0.249*** 0.247*** -0.085** 1.000 

*** p<0.01, ** p<0.05, * p<0.1  

 

The correlations between ETR and OC were positive and significant, suggesting higher ETR 

comes with larger levels of OC. There were positive and significant correlations between ROA and 

ETR as well.  

 

4.2 Research findings 

We estimated our model as a pooled-cross-sectional model controlling for industry and year-fixed 

effects. The results of the hypothesis testing in the research are as follows: 

According to Table 3, all models were highly significant, with an adjusted R2 of around 79%. We 

found a significant positive relationship between OC and tax avoidance in the sample. This confirms 

our first hypothesis. In both large and small firms, the positive coefficient of OC, as a moderating 

variable, suggests that an increase in OC is associated with an increase in tax avoidance. However, 
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the relationship's magnitude is similar regardless of size, so the results in Table 3 do not support our 

second hypothesis. Among the control variables, the LEV coefficient is positive and significant, while 

the MB coefficient is negative and significant in all three samples. 

The moderating effect of management overconfidence in OC-tax avoidance is illustrated in Table 

4. 

Table 3. The moderating role of size 
 TOTAL SAMPLE SMALL FIRMS LARGE FIRMS 

 (1) (2) (3) 

OC 0.350*** 0.355*** 0.354*** 
 (34.110) (20.520) (27.410) 
ROA 0.017 0.023 0.023 
 (1.570) (1.250) (1.580) 
LEV 0.019** 0.028* 0.013 
 (2.620) (2.460) (1.360) 
SIZE 0.000 0.002 -0.004 
 (0.240) (1.010) (-1.230) 
MB -0.000* -0.000* -0.000* 
 (-2.570) (-2.580) (-2.410) 
PPT 0.000 -0.006 -0.001 
 (0.060) (-0.620) (-0.110) 
CHREV -0.002 -0.008** 0.003 
 (-1.230) (-2.670) (1.440) 
CONSTANT -0.027 -0.056*** 0.006 
 (-1.950) (-3.34) (0.240) 
Year fixed fixed fixed 
industry fixed fixed fixed 
N 852 426 426 
R2 0.792 0.787 0.835 
adj. R2 0.764 0.742 0.801 
F-statistic 28.230 17.550 24.480 

The dependent variables in columns (1), (2), and (3) are ETR. Standard errors are reported in parentheses. All variables 

are defined in the "Research model and variables' measurement" section. *, **, and *** indicate statistical significance 

at the 10%, 5%, and 1% level (two-tailed), respectively. 

 

According to the data in Table 4, the average value for overconfidence among CEOs is 0.66, 

indicating that 66% are overconfident. It's worth noting that CEO overconfidence significantly 

impacts the relationship between OC and tax avoidance in the overall sample. Our findings are in line 

with previous research conducted by Ilaboya and Aronmwan (2022), Chyz et al. (2019), and Hsieh et 

al. (2018), indicating that CEO overconfidence is linked to corporate tax avoidance and diminishes 

the impact of OC on tax avoidance. These results suggest that the behavior of top decision-makers in 

a company can impact the organization's overall performance. This trend is consistent among larger 

companies as well.  
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Table 4. The moderating effect of CEO Overconfidence  
 TOTAL SAMPLE SMALL LARGE 

 (1) (2) (3) 

OC 0.446*** 0.464*** 0.416*** 
 (26.600) (17.880) (19.040) 
OVCON*OC -0.133*** -0.163*** -0.084*** 
 (-7.100) (-5.640) (-3.440) 
OVCON -0.007*** -0.005 -0.007* 
 (-3.340) (-1.450) (-2.400) 
ROA 0.016 0.018 0.021 
 (1.560) (1.020) (1.400) 
LEV 0.019** 0.029** 0.012 
 (2.790) (2.660) (1.280) 
SIZE -0.000 0.003 -0.003 
 (-0.080) (1.230) (-0.850) 
MB -0.000* -0.000* -0.000* 
 (-2.430) (-2.300) (-2.370) 
PPT 0.001 -0.007 0.002 
 (0.210) (-0.730) (0.190) 
CHREV -0.000 -0.004 0.004* 
 (-0.090) (-1.480) (2.020) 
CONSTANT -0.021 -0.048** 0.000 
 (-1.570) (-2.970) (0.020) 
YEAR fixed fixed fixed 
INDUSTRY fixed fixed fixed 
N 852 426 426 
R-sq 0.805 0.805 0.842 
adj. R-sq 0.778 0.763 0.808 
F 29.980 19.010 24.800 

The dependent variables in columns (1), (2), and (3) are ETR. Standard errors are reported in parentheses. All variables 
are defined in the "Research model and variables' measurement" section. *, **, and *** indicate statistical significance 
at the 10%, 5%, and 1% level (two-tailed), respectively. 

 

 

5. Conclusion 
The primary objective of this study was to investigate the intricate relationship between tax 

avoidance practices within firms and OC. The study's findings shed light on a fascinating dynamic: 

firms with higher levels of OC exhibit a distinct approach to handling tax-related matters. Firstly, 

firms rich in OC tend to foster a culture of continuous learning and knowledge accumulation. This 

proactive learning process results in meticulous documentation and archival of critical data. This 

wealth of codified, integrated, and institutionally ingrained knowledge regarding business 

performance and processes is a guiding compass for the organization's future endeavours. In contrast, 

tax avoidance represents a fundamental corporate strategy, necessitating intricate design, adept 

management, and adaptable tax systems tailored for knowledge-driven activities. This endeavour 

often demands substantial financial resources, making it a resource-intensive work.  

However, firms with substantial OC efficiently leverage their codified business practices, well-

structured processes, and sophisticated systems to streamline tax planning. This optimization helps 

them identify and capitalize on tax avoidance opportunities at a reduced cost. Consequently, these 

firms demonstrate a remarkable ability to allocate their corporate profits across various sectors to 

maximize returns. They benefit from diverse tax rates, exemptions, and credits, further enhancing 

their tax efficiency. These findings align closely with previous research by Hasan et al. (2021) and 

Hosseini Mianrudi and Imani (2022), corroborating the positive relationship between OC and tax 
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avoidance strategies. However, the company's size doesn't impact this relationship. This finding does 

not align with Fauzan et al. (2019) but is aligned with Aminah et al. (2017). 

Moreover, an intriguing revelation emerged from this study: the influential role of CEO 

overconfidence in shaping the organization's expenditure structure concerning tax avoidance. 

Overconfident CEOs tend to overestimate their decision-making prowess in tax-related matters, 

exerting a considerable influence on the firm's approach to tax avoidance. This result is consistent 

with Ilaboya and Aronmwan (2022), Sumunar et al. (2019), Chyz et al. (2019), Aliani et al. (2017), 

and Desai and Dharmapala (2009). 

Indeed, some suggestions for future work based on this study's findings and implications are as 

follows: Tax reforms can significantly alter the tax landscape, and understanding how firms with 

different levels of OC adapt to these changes is crucial. Hence, it is essential to explore how tax law 

and regulation alterations influence the connection between tax avoidance and OC. Additionally, 

delving into the trade-offs between tax efficiency and the long-term value for shareholders presents 

an intriguing avenue for future research. 
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Abstract ARTICLE INFO 
This study scrutinizes the independence of auditors in making professional 

judgments, exploring the influence of personal characteristics on audit quality. 

Utilizing a descriptive survey approach, the research examines a sample of 425 

auditors from audit organizations and the Iranian Association of Certified Public 

Accountants (IACPA). Data collection occurred through field surveys and 

questionnaires administered in 2022, with analysis conducted using Structural 

Equation Modeling (SEM) in "R" software version 4.0.2. The results reveal a 

significant association between auditors' independence and personality 

characteristics, indicating a potential impact on audit quality. Specifically, the 

findings suggest that auditors may not consistently demonstrate independence in their 

professional judgments. This study pioneers an investigation into auditors' genuine 

independence concerning personal traits, offering valuable insights for regulators, 

standard setters, and policymakers to consider in refining regulations and standards. 

Moreover, the research contributes to the expansion of literature in this critical 

domain. 
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1. Introduction 
The increasing demand for reliable information requires auditors to attest to the financial reports, 

making auditing an integral part of the financial reporting process (Gardner, 2000). The need for this 

attention and also consideration of independence in the Code of Ethics issued by the International 

Ethics and Standards Board for Accountants (IESBA 2018) emphasized the importance of auditors’ 

independence to monitor the contractual arrangements between principals and agents in the agency 

theory literature. The auditors’ independence and professional judgment are important in assuring the 

stakeholders (Bebeji et al., 2022; Balkir, 2000; Chiang, 2016). The impairment of independence in 

the audit processes, especially when making judgments, reduces audit quality. Therefore, identifying 

the factors affecting independence and professional judgment is important, and more research is 

required in this area. Reviewing the related literature shows that prior researchers do not investigate 

all the potential factors affecting real independence, especially in emerging markets requiring more 

research in this area. This provides the main reason for conducting the current study. 

 It is expected that auditors make similar and fair judgments in accordance with the audit standards 

framework; however, prior researches (Setiawan, 2018; Nolder and Riley, 2014) show that despite 

unique audit standards and Code of Ethics, auditors make different judgments on the same and similar 

issues implying that auditor’s independence may be impaired. It indicates that other factors also affect 

auditors’ independence, which justifies doing more research in this area. 

According to the International Federation of Accountants (IFAC) (2018), auditors’ independence 

has two dimensions: independence of mind (real independence) and independence in appearance.  
Reviewing prior research (such as Bartlett 1993, Teoh and Lim 1996) indicates that most of them 

have focused on independence in appearance and independence of mind is not well investigated. This 

is because of its nature, i.e., not observable and measurable, making it difficult for researchers to 

develop and apply a suitable proxy. This study tries to formulate and introduce a proxy for measuring 

real independence using professional judgment. According to ‘IFAC (2018, pp1)’, independence of 

mind (real independence) is ‘the state of mind that permits the expression of a conclusion without 

being affected by influences that compromise professional judgment …’ implying that professional 

judgment is the core of independence of mind. 

 Accordingly, it can be concluded that the factors, especially personality characteristics, affecting 

professional judgment can also affect independence of mind. Therefore, we can use professional 

judgment as a proxy for independence of mind (real independence). It should be considered that both 

of them (professional judgment and independence of mind) take place in the mind (Carvalho Júnior 

et al., 2017, IFAC 2018), so cognitive characteristics are expected to be more influential than other 

affecting factors.  

 According to cognitive studies, the variables affecting decision-making and judgment can be 

divided into four categories, including emotions (Vigil-Colet, 2007), cognitive skills (Bertrand and 

Schoar, 2003, Fischhoff 2010), personality type (Ji et al., 2018) and the feelings (Finucane et al., 

2000, Mellers, 2000). It should be mentioned that some of these variables (e.g., cognitive skills and 

feelings) are not studied in the auditing context, providing another justification for doing this research. 

Prior researchers also show that people with higher cognitive skills make choices that comply more 

with expected ethical values (Cokely and Kelley 2009). Differences in cognitive skills can affect 

judgment, decision-making (Peters and Levin, 2008; Stanovich and West, 2008) and ultimately real 

independence. In addition, different sensitive reactions to internal and external factors can result in 

different judgments (Mellers, 2000).  
Some theories, such as Carl Gustav Jung's (1921) and dual processing theory, indicate that 

emotion, cognitive skills, personality type, and feelings affect audit judgment. Also, the results of 

cognitive research indicate that the appropriate decision-making process requires a balance between 
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the feelings and perceptions of individuals (Damasio, 1994). Paying attention to cognitive skills and 

feelings can improve the quality of decision making and the degree of auditor risk-averse (Henninger 

et al., 2010; Jin et al., 2019; Damasio, 1994), leading to improved audit independence and quality. 

 Investigating cognitive factors and their interaction is also one of the innovations of this study. 

Incorporating them and their interactions in audit literature may provide a better understanding of 

auditors’ judgment and decision-making processes, especially in emerging markets, which are not 

fully considered in auditing and accounting literature (Salehi and Dastanpoor, 2021). The third section 

provides the research method. The fourth section presents the study’s findings, and the final section 

reports the conclusions, including implications and limitations. 

 

2. Literature review 
This section presents a review of the related theories (dual process theory and Carl Gustav Jung 

theory), auditor's independence and judgment, and cognitive factors affecting judgment.  

 

2.1 Dual process theory 

Recent decision-making theories seek to integrate cognitive, emotional and contextual information 

to explain decision-making processes' complexities. Dual processing theory is one of the most 

important theories in this field (Epstein et al., 1996). In this theory, individuals are influenced by two 

distinct nervous systems called the "rational-analytical" system and the "experiential-intuitive" 

system when making decisions. The "rational-analytical" system is a type of neural information 

processing that is slower, logical, analytical, and governed by rules. The "experiential-intuitive" 

system is a type of neural information processing that is faster, more associative, and driven by 

emotions and intuition. Although rational and strategic decision-making benefits humans, it is not the 

best option. Sometimes, making decisions based on emotions and intuition can also have an important 

effect on improving choices and increasing the quality of decision making. In other words, the 

integration of two processes can lead to improvement, especially in uncertain and risky situations. In 

such situations, the use of the "experiential-intuitive" system becomes more important. Epstein et al. 

(1996) believe that decision-making processes rely more on the "experiential-intuitive" system. 

Hence, dual processing theory integrates logical cognitive processes with emotional and contextual 

processing. In other words, the function of neural structures based on emotions, cognitive 

components, and their integration allows sound decision making in different fields. 

In 1994, Damasio presented a somatic marker hypothesis that emphasized the role of emotion and 

emotional processing in better decision-making by providing a physical and emotional label. This 

"label" is reused during subsequent decisions based on experience. Bechara and Damasio (2005) also 

believed that physical somatic is combined with cognitive processes by pinpointing which particular 

alternative in a decision scenario should be chosen by working memory(a component of executive 

function). 

 

2.2 Carl Gustavo Jung theory 

Carl Gustav Jung identified four psychological functions: sensation, intuition, thinking and feeling. 

Like thinking and feeling, sensation and intuition are opposite components. Although each person 

experiences all four functions, Jung assumed that only one function is more dominant in each person. 

In addition, he believes that each of these four functions is different according to the general attitude 

of introversion and extroversion. Intuition and sensation are functions related to perception. Also, 

thinking and feeling are related to evaluating and interpreting perceptions. In other words, he 

considers perception and evaluation as two separate categories (Jung, 1921). Judgment and decision-
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making is a process of understanding and evaluating information and options, as well as concluding 

based on perceptions (Pirtošek et al., 2009), so, attention to perceptions and evaluating them is 

essential to understand judgment better. Therefore, it can be implied that paying attention to 

personality characteristics and sensory processing when making decisions is important. In recent 

psychological research, such as those by Marjerison and Pan (2022) and Khoo et al. (2022), this 

theory was applied to examine decision-making. 

Attribution theory also refers to how a person interprets an event and the causes of his behavior. 

This theory states that internal and external stimuli determine an individual’s behavior. The 

discussion of this theory leads to the factors causing the existence of an event or events. This 

attribution theory can be used to understand what factors influence the auditor when doing an 

assignment (Wahidahwati and Asyik, 2022) as sensory processing shows the reaction of individuals 

to internal and external stimuli, so we can infer that the theory justifies the examination of this variable 

in the current study.  
 

2.3 Auditor's independence  

Auditor independence is explained as the basis of auditing (Previts and Merino, 1998) and is the 

essence of audit that provides objective assurance for financial statements and enhances the credibility 

and reliability of the financial reports (Quick and Warming, 2009). 

The International Federation of Accountants (IFAC 2018) categorized independence into two 

dimensions: independence in fact (mind) (IIF) and independence in appearance (IIA). Both 

dimensions are critical elements in maintaining public confidence in the audit profession (Pany and 

Reckers, 1980). Independence, in fact (IIF), is the state of mind that allows the auditor to carry out 

the audit processes with objectivity, integrity, and professional skepticism. Independence in 

appearance (IIA) refers to the informed users' perception of the audit and auditors’ following of audit 

standards. 

Prior research shows that independence had more effect on corporate collapses of the early 21st 

century (Brown, 2005), which requires more research to identify the factors affecting this kind of 

independence.  

Audit researchers investigated factors affecting independence such as gifts; purchase discount 

arrangement (Pany and Reckers, 1980); the audit firm size (Gul, 1989); the provision of management 

advisory services by the audit firm (Bartlett 1993, Teoh and Lim, 1996); the level of competition in 

the audit services mark (Gul, 1989); the client’s financial condition (Gul, 1989, Gul and Tsui 1992); 

the nature of conflict issue (Knapp, 1985);  the audit firm’s tenure (Teoh and Lim, 1996); the degree 

of competition in the audit services market (Knapp, 1985, Gul, 1989); the audit fees or relative client 

size (Bartlett 1993, Teoh and Lim, 1996, Pany and Reckers, 1980); and the audit committee (Gul, 

1989, Teoh and Lim, 1996). As can be seen, the investigated factors are mainly related to 

independence in appearance. It may be related to the fact that independence is unobservable (an inner 

variable) and not measurable, making it difficult for researchers to investigate.  

Based on the above definition provided by IFAC (2018), this paper argues that audit judgment can 

be a good proxy for independence and hypothesizes that factors affecting audit judgment, especially 

psychological ones, can also affect independence. Deficiencies in auditors’ psychological 

characteristics can negatively affect the audit process, especially when collecting information and 

making professional judgments. Demetriou et al. (2021) showed that depressed individuals have a 

negative bias in perceiving key cues, which can affect auditors’ professional skepticism and judgment 

as well as independence requiring more research in this area. This paper investigated the effect of 

psychological characteristics on audit judgment (as a proxy of independence) and provided a model 

for independence based on this relationship.  
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2.4 Auditor's professional judgment  

Judgment is a process of making a decision or drawing a conclusion among possible alternative 

solutions in uncertain and risky conditions (Fischhoff and Broomell 2020).   

‘The International Auditing and Assurance Standards Board (IAASB) (2018)’, defines 

professional judgment as  ‘the application of relevant training, knowledge, and experience, within the 

context provided by auditing, accounting, and ethical standards, in making informed decisions about 

the courses of action that are appropriate in the circumstances of the audit engagement.’ 

 Regarding the vital role of professional judgment in the audit process (Dawes and Hastie 2001), 

the quality of financial reports (Ionela 2016), the users’ decisions (Firth, 1980) and the market 

(DeAngelo, 1981), it is necessary to study the factors that can affect it, i.e., psychology dimensions 

(emotion, cognitive skills, personality, and feelings), which is the subject of this research. 

 

2.5 Emotion and professional judgment  

There is no scientific consensus on the definition of emotion (Kleinginna and Kleinginna, 1981), 

and prior efforts to reach a specific definition have been unsuccessful (Eelen, 2018).  

 Sander et al. (2005) defined emotion as an “episode of interrelated, synchronized changes in the 

states of all or most of the five organismic subsystems in response to evaluating an external or internal 

stimulus event as relevant to major concerns of the organism.’ 
One of the factors that can affect and control emotions and its components is emotional intelligence 

(Goleman, 1995). Emotional intelligence (EI) has been defined as ‘being able to motivate oneself and 

persist in the face of frustrations; to control impulse and delay gratification; to regulate one’s moods 

and keep distress from swamping the ability to think; to empathize and to hope’ (Goleman, 1995). 

Mayer et al. (2004) consider four interrelated abilities for emotional intelligence, including using 

emotions to facilitate decision-making, perceiving emotion (oneself and others), perceiving emotion, 

and managing emotion.  
 According to Goleman (1998), decisions are dynamically related to mood and emotions, and this 

relationship can enhance the quality of decision making. In this regard, Buontempo (2005) and 

Damasio (1994) show that emotions and emotional intelligence affect decision making.  

Emotional intelligence plays a prominent role in situations involving judgment and decision 

making (Goleman, 1998), which is mainly the case in audit providing another justification for this 

research. Although the effects of emotional intelligence on an auditor’s judgment have been 

investigated in prior audit research (Yang et al., 2018; Coget et al., 2011; Côté et al., 2010) and the 

effects of its interactions with other important psychological variables such as personality type and 

depression are considered in psychological research (Roman et al., 2019, Siu, 2009, Vigil-Colet, 

2007, Furnham and Chamorro-Premuzic 2004), the effects of this interaction are not investigated in 

audit area.  
Law et al. (2004) show that individuals with high emotional intelligence can effectively realize 

their emotions and regulate them for their tasks. Auditors deal with ethical dilemmas in their jobs and 

their emotional intelligence can help them take appropriate ethical action (Ismail 2015). Prior research 

(Mesmer-Magnus et al., 2010; Deshpande and Joseph, 2009; Angelidis and Ibrahim, 2011) show that 

people with high emotional intelligence tend to do more ethically than those with lower emotional 

intelligence. Therefore, auditors with high emotional intelligence are expected to make better 

judgments resulting in a high degree of independence.  

 

2.6 Cognitive skills and judgment 

Cognitive skills refer to an individual's ability to do a variety of mental activities that are mainly 
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related to learning and problem solving (Wehmeyer and Kelchner, 1994). They are applied in 

acquiring knowledge, manipulating information, reasoning, and how people learn, remember, and 

pay attention (Kiely, 2014; Danili and Reid, 2006).  
Schneider and McGrew (2012) classified individual cognitive abilities into four categories: 

acquired knowledge (crystallized intelligence), domain-independent general capacities (fluid 

reasoning and memory), sensory-motor abilities (visual and auditory processing), and general speed 

(processing speed, reaction times, and psychomotor speed). 

One of the most important components of cognitive skills is executive functions. Executive 

functions are basically the brain's management system, and its deficiency can have a major impact on 

one’s ability to perform tasks such as planning, prioritizing, organizing, paying attention and 

remembering details, controlling emotional reactions, and decision making (Alvarez and Emory, 

2006). Various studies, such as Baruch Fischhoff (2010), show that decision making is affected by 

executive function. Prior research (Németh et al., 2020; Guarino et al., 2019; Alvarez and Emory, 

2006) also show that executive function can affect responding to environmental drivers, self-

regulating thoughts and behaviors, flexibility, and decision making. In this regard, prior psychological 

research shows that deficiencies in executive functions are associated with behavioral problems such 

as anxiety, depression, and emotional problems (Fujii et al., 2013, Hollocks et al., 2014), neurotic 

personality (Buchanan, 2016, Bell et al., 2020 ) unadaptability and unconsciousness (Buchanan, 2016, 

Bell et al., 2020). 

 

2.7 Personality (including disorders) and judgment 

Personality is defined as a person’s characteristic (trait) pattern of behaviors in the broad sense 

(including thoughts, feelings, and motivation)’ ‘(Uher and Visalberghi, 2016)’.  Personality traits 

reflect people’s characteristic patterns of thoughts, feelings, and behaviors (Matthews et al., 2003).    
Personality traits can also be conceptualized as a set of stable individual differences in people's 

motivational reactions to  environmental stimuli (Denissen and Penke 2008). There are different 

models of personality traits in the field of psychology. The most important and popular of them, 

which is labeled as the Big Five (Denissen and Penke 2008, Bakker et al. 2006, Wang, 2014), is 

applied in this research. Multiple studies have evaluated the impact of personality traits on decision-

making (Riaz and Batool, 2012; Bajwa et al., 2016; Bayram and Aydemir, 2017). The relationship 

between personality traits and judgment is also investigated in auditing, but the results are mixed 

(Muris et al., 2009), requiring more research in this area. 

A personality disorder, a personality trait component, is a way of thinking, feeling and behaving 

that deviates from the expectations of the culture, causes distress or problems functioning, and lasts 

over time (American Psychiatric Association & American Psychiatric Association 2013). 

Psychologists believe that personality disorder is a common and chronic disorder and its prevalence 

is estimated to be 10-15% of the general population, which results in unreasonable decision making 

(Ekhtiari and Behzadi, 2001). Martin (2010) also shows that personality disorder can result in 

unethical behavior, which can be the case in the audit profession, requiring more research in this area. 

In audit research, only the relationship between auditors' overconfidence and Machiavellian 

personality is investigated through judgment. While anxiety and depression are important personality 

disorders affecting decision making and judgment (Demetriou et al., 2021; Hartley and Phelps, 2012; 

Huys et al., 2015; Gur et al., 1992), they are not studied in prior research.  

 

2.8 Feelings and Judgment 

The word ”feeling” was used to explain the physical sensation of touch through 

either experience or perception and other experiences, such as a feeling of warmth’ and 

https://en.wikipedia.org/wiki/Touch
https://en.wikipedia.org/wiki/Experience
https://en.wikipedia.org/wiki/Perception
https://en.wikipedia.org/wiki/Emotion
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sentience (VandenBos, 2006). Behavioral researchers concluded that feeling reactions (including 

feelings and mental states) play an important role in the judgment and decision-making process. Also, 

different reactions and sensory processing can result in different judgments (Finucane et al., 2000; 

Mellers, 2000). Psychological research such as Damsio (1994) suggests that the appropriate decision-

making process requires a balance between feelings and perceptions of individuals.  LeDoux (1993) 

concluded that people's perceptions of their reactions can help them choose and make decisions in 

different circumstances. Regarding the audit process, which is full of decision-making and judgment, 

it seems that doing research in this area can help auditors improve the quality of their decisions and 

judgments. 

  It is necessary to know and control the sources of feelings and reactions. If the sources are not 

properly managed, they will easily lead to bias in judgment and decision making (Golman, 1995). 

Sensory processing is one of these sources, the most basic psychological element underling how 

people perceive and react to environmental drivers. Dunn (2001) believes that each person has her/his 

unique way of processing sensory. People with high sensory processing tend to respond to lower 

sensory thresholds and can better recognize environmental differences (Aron and Aron 1997). A 

person with a low sensory threshold pays full attention and responds to drivers. When a person has a 

high threshold, it means that the person ignores drivers that other people easily notice (Dunn, 1997). 

Individuals with low sensory thresholds (high sensory processing) are more affected by emotion than 

others, as they are more sensitive to drivers. In addition, the performance of their emotional memory, 

especially negative emotions, is better. This finding is consistent with studies that show individuals 

with high sensory processing sensitivity have higher levels of anxiety, negative emotions, and 

depression (Aron et al., 2005; Liss et al., 2005; Bakker and Moulding, 2012; Listou Grimen and 

Diseth, 2016, Lionetti et al., 2019) affecting the level of attention and biased behavior resulting in 

unfair judgment. There is no research on this area in audit literature, which provides a new subject 

for doing research in audit and accounting, implying another justification for doing this research. 

Stenmark and Redfearn (2022) show that individuals with higher sensory processing sensitivity 

(SPS) are more sensitive to stimuli and prefer to think about ethical problems. In the case of auditors, 

it can be argued that auditors with higher sensory processing may have higher level of independence. 

Recently, Fernandez-Prieto et al. (2021) show that there is relationship between executive 

functions and sensory processing. Soler et al. (2019) showed that there is a positive correlation 

between sensory processing style and executive functions, but Adams et al. (2015) and Hebert (2015) 

did not find any relationship between them. Although these variables and their relationship are 

important in making judgments, they are not considered in prior audit research.  

 

3. Research design 
Since the study investigates psychological factors on audit judgment, it is categorized as a 

descriptive-correlative research, and as the researchers use questionnaires, it is also considered a 

surveying investigation. This research uses a library method for preparing research literature and 

questionnaires to collect statistical data. The questionnaires for each variable include 60-item revised 

NEO personality inventory (Costa and McCrae, 1985) for personality type, Bar-on (Bar-on 1997) and 

Facial expressions(1) for emotional intelligence, Adult sensory profile for Sensory processing, 

Barkley questionnaire (Barkley, 2011) and the SST test (Chikazoe, 2009) for executive function, 

Beck anxiety and depression inventory questionnaire (Beck and Steer, 1990) for anxiety and 

depression and Hurtt  questionnaire (2010) and Zarefar auditing ethics Questionnaire (2016) for 

professional judgment. These questionnaires are chosen based on psychological experts.  

 
1 https://greatergood.berkeley.edu/quizzes/ei_quiz 

https://en.wikipedia.org/wiki/Sentience
https://vesalcenter.com/tag/sensory-profile
https://greatergood.berkeley.edu/quizzes/ei_quiz
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The statistical population consists of the auditors of the audit firms, which have had Grade A during 

the last three years. They should have at least 3 years- work experience.   

A maximum of 425 people with an effect size of 0.2, a first type error of 0.05 and a power of 80% 

has been determined as a sample size using a special below formula for determining the sample size 

for modeling structural equations that distributed, and 83 questionnaires were collected and finally, 

70 questionnaires were examined. The outbreak of COVID-19 and its consequences, especially in 

audit firms, has a significant effect on the cooperation of the auditors. The collected data were 

analyzed using R statistical software version 4.0.2.  
 

Error Function: 
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Where: 

J: is the number of observed variables,  

k :is the number of latent  variables, 

 ρ: is the estimated Gini correlation for a typical two-variable random vector, 

 δ: is the size of the predicted effect,  

α : is the amount of type 1 error with Sidak correction, 

 β :is the amount of error Type two 

 z : usual standard score. 

 Μ: is the mean,  

σ: is the standard deviation  

 erf : the error function 

 

4. Results 
Researchers use goodness-of-fit indicators to evaluate the fitness of the overall model with the 

observed data for the research model reported in Table 1. According to the obtained indicators, it can 

be seen that all the indicators are almost acceptable, so the results of the model are reliable. 
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Table 1. Goodness indicators 

Index RMSEA SRMR TLI CFI AGFI GFI 𝛘𝟐

𝐝𝐟
⁄  

Optimal amount 006.0 > Near to zero 0.950 < 0.950 < 0.900 < 0.900 < Between 1 to 3 

Acceptable amount 0.100 > Near to zero 0.900 < 0.900 < 0.8 < 0.800 < Between 1 to 5 

NEO Personality Inventory 0.098 0.040 0.946 0.973 0.995 0.999 1.674 
Bar-on Emotional Intelligence 0.167 0.137 0.769 0.845 0.960 0.980 2.811 
Barkley Deficits in Executive 
Functioning 

>0.001 0.003 1.000 1.000 0.999 1.000 0.094 

Adult Sensory Profile >0.001 >0.001 1.000 1.000 1.000 1.000 >0.001 
Beck's Depression Inventory 

 
>0.001 >0.001 1.000 1.000 1.000 1.000 >0.001 

Judgment >0.001 0.013 1.000 1.000 0.988 0.008 0.792 

 

The Average variance extracted (AVE) and composite reliability (CR) indices and Cronbach's 

alpha value are reported in Table 4, respectively, showing the model's structure validity and 

reliability. 

 
Table 2. Evaluation of convergence validity and structural reliability 

AVE CR Cronbach's alpha Model 

0.500 0.620 0.780 NEO Personality Inventory 
0.457 0.919 0.897 Bar-On Emotional Intelligence 
0.800 0.876 0.897 Barkley Deficits in Executive Functioning 
0.807 0.926 0.854 Adult Sensory Profile 
0.777 0.912 0.898 Beck's Depression Inventory 
0.755 0.939 0.785 Judgment 

 

The results (Table 3) show a direct relationship between adults' sensory processing (PHB) and 

auditor's opinion (GH) (with intensity of 0.405). This shows that the sensory threshold (the level of 

stimulation that the person reacts to the stimulus) and the auditors' reaction to the environmental 

stimuli influence their opinion. In other words, the auditors' attention to environmental stimuli and 

their reactions can affect their concentration and emotions (Kamath et al., 2020), which can affect 

auditors' opinions and the quality of their judgments. Examining the results of behavioral research 

(Finucane et al., 2000; Mellers, 2000) also shows that reaction to environmental stimuli affects their 

ability to make professional judgments and decisions. 

The research results show that there is a negative relationship between anxiety and the auditor's 

opinion (GH) (with an intensity of 0.255). Anxiety leads to a decrease in the level of concentration 

(Azizpour et al., 2013), which negatively affects decision-making (Karvay et al., 2022). In other 

words, anxious auditors have a lower concentration level and cannot focus when expressing opinions, 

affecting the quality of auditors' judgments and opinions. The research results align with Hartley and 

Phillips (2012). 

The research results showed a negative relationship between emotional intelligence and deficits in 

executive function (with an intensity of 00.452). Individuals with higher emotional intelligence 

perform better in executive function components (such as time management planning) (Godini and 

Baghfalki, 2015; Arguedas et al., 2016). According to Jerome and Liss (2005), there is a direct 

relationship between emotional intelligence and sensory processing (aligned with the findings, with 

an intensity of 0.488), there is a negative relationship between emotional intelligence and anxiety and 

depression (aligned with the findings, with an intensity of 0.342), and according to findings, anxiety 

and sensory processing are related to opinions, It can be expected that emotional intelligence, deficits 

in executive function (KEB) and their interaction indirectly affect auditors' opinion. 
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Also, the results show that there is a relationship between deficits in executive function (KEB) and 

depression (A) (with an intensity of 0.557). Since depression has a negative effect on the level of 

concentration and decision-making (Azizpour et al., 2013; Karvay et al., 2022), it can affect their 

opinion and the quality of their judgment. The result of this research is aligned with Hartley and 

Phelps (2012). 

 
Table 3. Estimating and evaluating the appropriateness of  load  factor 

Load factor P-Value T-statistics Standard Error Non-standard estimation Factors 

0.405 0.003 3.017 0.133 0.402 PHB → GH 
-0.255 0.029 -2.18 0.077 -0.168 Ezterab → GH 
0.811 <0.001 4.346 3.476 15.107 HH ↔  tip 
-0.483 0.002 -3.136 9.442 -29.615 tip ↔  KEB 
0.409 0.007 2.71 9.193 24.914 tip ↔   PHB 
-0.573 0.001 -3.413 3.503 -11.957 tip ↔  A 
-0.452 0.001 -3.18 4.284 -13.623 HH ↔   KEB 
0.488 0.001 3.308 4.413 14.599 HH ↔    PHB 
-0.342 0.013 -2.48 1.415 -3.51 HH ↔     A 
0.557 <0.001 3.686 5.098 18.792 KEB⁡↔   A 

 

The model based on research findings is presented below: 

 

 
Figure 1. The final model 

 

5. Conclusion and discussion 
For the first time, this study developed a proxy for measuring independence in fact and provided 

a conceptual model of its affecting psychological factors. In general, the findings imply that auditors 

are not independent in some situations because of these factors. The summary of findings is presented 

below: 

1. The sensory processing as a source of controlling feeling affects auditors' judgment. 

Accordingly, it can be argued that auditors in some situations are not really independent and do 

not act independently. This result is consistent with Bhattacharjee and Moreno (2002), Finucane 

et al. (2000) and Mellers (2000).   

2. The anxiety affects auditors' judgment negatively. Because auditors with high anxiety show 

more negative biases in the interpretation of stimuli and also cannot have a high level of 

concentration, therefore it can be argued that such auditors have a lower quality of judgment and 

independence. The results of prior research (such as Chen et al., 2019; Leykin and DeRubeis, 

2010) show that anxious people are weak in making immediate and intuitive decisions. This 
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implies that auditors with this characteristic may have weak judgment and independence. The 

finding is also consistent with Chen et al. (2018), Hartley and Phelps (2012) and Zinbarg and 

Yoon (2008). 

3. Emotional intelligence plays a vital role in accurately recognizing feelings and controlling those 

(Wojciechowski et al., 2014; Porter et al., 2011). Also, individuals with this characteristic have 

a high skill in identifying inconsistencies and controlling stress (Nikolaou and Tsaousis, 2002) 

and better compliance ethics. Therefore, it can be said that the influence of emotional 

intelligence on an auditor's judgment can reduce auditors' tendency to engage in inefficient 

behavior and improve audit quality. It also helps auditors to comply with ethical requirements 

and independence of mind (real independence). The finding aligns with Jerome and Liss (2005). 

4. Executive functions are important in controlling and directing behavior, performing tasks 

correctly, and controlling and managing pressures. Also, because executive function 

components can help control emotions (Tripathi, 2017), emotion control plays an important role 

in the quality of judgment and decision. The finding aligns with Arguedas et al. (2016) and 

Godini and Baghfalaki (2015). However, the research result is inconsistent with Del Missier et 

al. (2012), who showed that executive function is not the determined factor for different aspects 

of decision making. 

5. Personality traits indirectly affect audit judgment and independence in relation to the above 

psychological variables. The finding aligns with Williams et al. (2010), Denburg et al. (2009), 

and Khalil (2016) but is not consistent with Bayram and Aydemir (2017) and El Othman et al.( 

2020). 

6. Personality disorders such as depression can make it difficult for auditors to control and properly 

manage their emotions. In addition to affecting people's social relationships, the lack of proper 

management of emotions can also affect a person's job performance. Due to the fact that the 

audit profession is a teamwork profession and deals with different clients, emotion management 

is important for them. Also, past research (Suri et al., 2004) showed that the inability to manage 

feelings and emotions in depressed people leads to an increase in the sense of hopelessness and 

reduces the quality of decision-making; this can have a negative effect on the quality of auditors' 

judgment and independence of mind (real independence). The finding is aligned with Karvay et 

al. (2022), Hindmarch et al. (2013), and Leykin et al. (2011). 

This study has limitations. Generalizability is the first limitation. Also, carelessly answering the 

questionnaire is another limitation. The outbreak of COVID-19 and its consequences is another 

limitation that affected the number of questionnaires received. The final limitation suggests that in 

addition to the variables, several more effective factors could not be considered in this paper. 
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